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STAFF MEMORANDUM 

______________________________________________________________________________ 

To:   Truro Planning Board  

From: Barbara Carboni, Interim Town Planner/Town Counsel, KP Law 

Date: December 28, 2020 

Re: Meeting January 6, 202 

______________________________________________________________________________ 
 

2020-005/SPR – 38 Cliff Road (Map 32, Parcel 19).    Application of Katherine S. Cook and 

Christine Van Genderen for Residential Site Plan Review for alterations to dwelling on property 

located in the Seashore District  CONTINUED HEARING 

Update: 

CCNS email dated December 16, 2020, stating preference “to see adherence to the town 

zoning to the maximum extent.”  Could reference in draft decision.  

Applicant to provide zoning table including gross floor area 

Draft decision previously prepared 

2020-014/PB – 344 Route 6 (Map 39, Parcel 172A).    Application of T-Mobile Northeast, LLC 

for a Special Permit under Section 40.5 of the Truro Zoning Bylaw to modify its existing antenna 

facility on the tower on this property. 

Existing Conditions, Proposed Project  

T-Mobile has an existing set of three panel antennas and related equipment (remote radio 

units and tower mounted amplifiers) on the tower located on this Town-owned property located 

in a General Business District.  The existing T-Mobile antennas and related equipment are 

located at a height of 97’ on the tower.  New T-Mobile antennas and related equipment are 

proposed to replace the existing ones at the same height.1  Specifically, T-Mobile describes its 

proposal:   

o replace three panel antennas with three like kind panel antennas; 

o replace three remote radio units with three like kind RRUs; 

o replace six tower mounted amplifiers with three like kind TMAs; and 

o replace two radio cabinets with two like kind radio cabinets currently installed at 

the base of the tower. 

Extensive technical materials on the equipment and its installation is supplied.  See Tabs 6-8.  As 

required by Section 40.5 (B)(22), these reports and other materials appear to be signed by 

 
1 Sheet T-1 of the plans provided (Tab 5) states that three new panel antennas will be installed.  

Sheet T-2 states that six new panel antennas will be installed.  This should be clarified.   
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appropriate licensed professionals.  In addition, the consent of the Town (provided by Select 

Board Chair Robert Weinstein) for the project is supplied.  See Tab 9.  

Prior Permits 

A special permit was originally granted in 2000 for Sprint to construct the 170 foot lattice 

tower and for Sprint and Nextell to install antennas.  See Tab 10.  Modifications to the special 

permit in 2003 and 2006 allowed for AT&T, then Omnipoint/T-Mobile to collocate on the tower.  

In 2016, the Board granted a special permit with conditions to T-Mobile under Zoning Bylaw 

Section 40.5 to replace equipment on the tower.  In that decision, the Board waived a number of 

Bylaw application requirements. The conditions imposed by the Board related to compliance 

with electrical and building codes, and compliance with the original 2000 permit.  See page 4 of 

2016 decision, Tab 10.  

Application under Section 40.5, Communications Structures, Buildings and Appurtenances 

 T-Mobile has presented this application as one for a special permit under Section 40.5, 

and/or for “renewal” of the existing special permit.  I see this as a modification to the 2016 

special permit, but the relief requested could be granted in any of these ways.    

Waivers 

In the 2016 special permit to T-Mobile, the Board granted waivers from certain 

requirements of Section 40.5, including 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.” A 2018 Special Permit issued to New Cingular Wireless likewise waived many 

requirements of Section 40.5(B).   

Due to the limited nature of the project, in discussion with counsel for the applicant, I 

suggested it would be appropriate for the applicant to seek similar waivers.  Counsel’s letter 

dated December 3, 2020 (Tab 2) provides a sufficient basis for all waivers requested, with the 

exception of (B)(20)(a), which requires the submission of “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).”  

Satisfaction of requirements not waived 

 Counsel’s narrative describes sufficient compliance with the requirements of Section 

40.5(B) not appropriate for waiver, or identifies such requirements as not applicable.  Note that 

Section (B)16 requires the execution of a covenant; the applicant states it will comply and this 

will be a condition in the special permit. 

Application under Section 30.8 

 Pursuant to Bylaw Section 30.8(C), 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 ad 

intent of this bylaw.”   
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Application as Eligible Facilities Request  

 As the Board is aware, telecommunications facilities are regulated in the first instance by 

Federal law.  The “Spectrum Act,” 47 U.S.C. s. 1455, contains provisions relevant to permitting 

of new and modified telecommunications facilities.  A streamlined process is set out for seeking 

approval of modifications to existing facilities; this is accomplished through the submission of an 

Eligible Facilities Request Application Form (See Tab 3).  If the proposal meets the criteria for 

an Eligibility Facilities Request (essentially determinations the changes are minor), it must be 

granted.   

With the more detailed Bylaw special permit process in place, the Eligible Facilities 

Request process would seem redundant. Nevertheless, compliance with the formalities is 

recommended.  Counsel’s letter dated December 3, 2020 suggests a basis for each of the required 

findings. The only criterion that might merit further attention is the following: 

2. The modifications to the Transmission Equipment do not protrude from the edge of the 

support structure by more than six (6) feet.  

The explanation provided is that the replacement equipment “will not protrude from the edge of 

the tower further than they are currently located, and therefore will not exceed the six (6) foot 

limitation.”  See Tab 3, page 3.   This is true only if the existing equipment currently does not 

protrude from the structure by more than 6 feet.  Confirmation is warranted.  

A draft decision is attached.  Conditions drawn from prior permits under Section 40.5 

have been included as placeholders and for discussion.  

 

2020-00/SPR – 112 North Pamet Road (Map 48, Parcel 1).    Application of William T. 

Burdick & Richard C. Vanison, Trustees, Dune House Nom Tr. For Residential Site Plan Review 

for alterations to dwelling on property located in the Seashore District  

Existing Conditions and Proposed Project. 

 

 This property is located in the Seashore District, containing 3.3 acres, conforming as to 

setbacks.  The property has no frontage on North Pamet Road or any street; it is accessed by a 

dirt road.2  According to Assessor’s records, the existing house was constructed in 1991.   It is 

located close to the top of coastal bank and is proposed to be demolished due to threat from 

ongoing coastal erosion.  A new residence will be constructed away from the bank and close to 

the property’s southern boundary. The lot is surrounded by National Seashore property and has 

no residential abutters. 

The Total Gross Floor area of the existing dwelling is 3,167 sq ft, according to the Site 

Plan Zoning Table (see Sheet C2.1.1).   The Total Gross Floor Area of the proposed dwelling is 

not provided (“X,XXX S.f.”).  The proposed setback from the southern lot line is five feet for a 

 
2 As the proposed project is a reconstruction of a dwelling on a nonconforming lot, the 

nonconformity is increased and a special permit is required under G.L. c. 40A, s. 6.  See Zoning 

Compliance below and Bjorklund v. Zoning Board of Appeals of Norwell, 450 Mass. 357 

(2008).   
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deck and twelve feet for the dwelling, both of which are nonconforming.  A variance will be 

required for this new nonconformity.  The height of the existing dwelling is reported as 30.3 feet 

(nonconforming); the proposed is 30.1 feet (nonconforming).  The elevations submitted indicate 

a peak ridge height of 90.3 feet.  The dwelling itself has a modest footprint, but a terrace, 

screened porch, deck and covered porch add significantly to it.  

As reported in the Zoning Table, paved areas will remain at 1,500 square feet; walkways 

and terrace areas will increase from 0 to 322 square feet. Lot coverage will decrease from 4,441 

to 3,870 square feet, or from 3.1% to 2.7%.  A new paved drive and gravel parking area are 

proposed.  Regrading in the area of the new house site, and re-landscaping of the abandoned 

house site will occur.  

Floor plans indicate that there will be a “main level”; “lower level” and “basement” 

(partially finished) and that the house will have two bedrooms. The elevations suggest a half-

story above the “main level” but no information is provided.  Exterior material is indicated to be 

red cedar shingles.  

The lighting proposed may merit some attention.  The three bollards proposed for the 

parking area (see Sheet A1, bollards identified as “1”) have an option for a “very long but narrow 

downward illumination” and another for a “forward throw beam pattern.”  The tier lights 

proposed between the parking area and the house (“2” on Sheets A1 and A2) and other locations 

outside the house should be confirmed as illuminating downward only. The Mouse lights (“3) 

and Mast lights (“4”) mounted on the exterior of the house appear to conform to the Town’s 

requirements.   

Sufficiency of Application 

 Gross Floor Area for the new dwelling is not provided.  The floor plans provided are not 

stamped and do not include square footage. The elevations provided are not stamped and provide 

little detail.  A limit of work is not indicated.  The Checklist indicates that NHESP jurisdictional 

information is provided, but that does not appear to be the case.  This property is located within 

mapped Priority Habitat (PH945).  The Board may wish to ask the Applicant for at least initial 

correspondence with the Division regarding the project.  

Review Criteria under Section 70.4D 

 The Application adequately addresses the Review Criteria of Section 70.4D.  The Board 

may determine based on its site visit and further knowledge of the area whether the project meets 

applicable Criteria. The lot is surrounded by National Seashore property. 

 

Zoning Compliance 

 

Seashore District Total Gross Floor Area 

 

 The Zoning Table indicates the current Gross Floor Area as 3,167 square feet; the 

proposed Gross Floor Area is not provided.  At 3.3 acres, the maximum Gross Floor Area as of 

right for the lot would be approximately 3660 square feet.  The Applicant must demonstrate 

compliance.  
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Expansion of a Nonconforming Structure 

 

Alteration, extension, or reconstruction of a dwelling on a nonconforming lot increases 

the existing nonconformity and requires a special permit under G.L. c. 40A, s. 6.   Bjorklund v. 

Zoning Board of Appeals of Norwell, 450 Mass. 357 (2008)(nonconforming area).  The 

Applicant has filed with the ZBA for a special permit under G.L. c. 40A, s. 6 and Section 30.7 of 

the Zoning Bylaw.  Hearing has not yet opened.   

 

The height of the existing dwelling is nonconforming at 30.4 feet, and so the ZBA must 

also make a determination as to whether the proposed structure would intensify this existing 

nonconformity.  See Deadrick v. Zoning Board of Appeals of Chatham, 85 Mass. 539, 549 

(2014).  Although the height of the proposed structure is 30.1 feet, it does not follow 

automatically that the new structure does not intensify the existing nonconformity; this turns on 

the siting of the respective houses and topography, and is a matter of judgment for the ZBA.  If 

the ZBA finds that the proposal increases the intensity of this nonconformity, it would consider 

whether a special permit may be granted.  

 

Variance 

 

 The existing house conforms to setbacks; the proposed house is located within five feet of 

the southern lot line. This creates a new nonconformity, requiring a variance under G.L. c. 40A, 

s. 10.  The Applicant has filed with the ZBA for a variance under G.L. c. 40A, s. 10.  Hearing 

has not yet opened.  

 

Draft Decision  

A draft decision is circulated with this Staff Memo. For the sake of convenience only, it 

is in the form of a permit grant, in case the Board approves the proposal. 

 

2020-011/PB – 23 Perry Road (Map 45, Parcel 131).  Application of Samantha Perry, Hillside 

Farm, LLC for a determination that submitted Plan does not require approval under the 

Subdivision Control Law (endorsement as “Approval Not Required” under G.L. c. 41, s. 81). 

CONTINUED HEARING – EXTENSION GRANTED - BOARD ACTION DUE BY 

JANUARY 20TH 

Update:   

Counsel for the Applicant to provide more robust title evidence supporting argument that the 

land subject to the ANR has not been in common ownership or control on or after September 30, 

1994, with additional acreage totaling 30 contiguous acres or more.  If this argument is not 

sufficiently supported, then the application is subject to referral to the Cape Cod Commission as 

a DRI.   
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STAFF MEMORANDUM 

______________________________________________________________________________ 

To:   Truro Planning Board  

From: Barbara Carboni, Interim Town Planner/Town Counsel, KP Law 

Date: December 15, 2020 

Re: Meeting December 16, 2020 

______________________________________________________________________________ 
 

2020-001/PB – Property at 4-H Bay View Road (Map 39, Parcel 77) and 3 Laura’s Way 

(Map 39, Parcel 325).    Application of Nathan A. Nickerson III for approval of a Definitive 

Subdivision Plan of Land  CONTINUED HEARING 

Updates  

On December 14, 2020, counsel for the Applicant submitted a “request, without confirmation of 

applicability, waiver for relief from applicability  for a waiver of Subdivision Rules and 

Regulations,” in particular, 3.6.6 Dead-end streets.   This Regulation limits dead-end streets to 

1,000 feet (and imposes other requirements).  

Chief Collins has reached out to the State Division of Fire Safety (Department of Fire Services) 

for input.  

 

2020-005/SPR – 38 Cliff Road (Map 32, Parcel 19).    Application of Katherine S. Cook and 

Christine Van Genderen for a Residential Site Plan Review for alterations to dwelling on 

property located in the Seashore District   

Existing Conditions and Proposed Project. 

 

 This property is located in the Seashore District, nonconforming as to lot area (.64 acres 

where 3 acres required) and as to setback of the existing house from Cliff Road (16.5 feet where 

50 feet required).   A shed encroaches into the side yard setback from the property boundary with 

40 Cliff Road. Cliff Road is unpaved. According to Assessor’s records, the house was 

constructed in 1950. 

According to the plans submitted, the existing first floor contains 1,020 square feet plus a 

76 square feet covered deck, and the second floor contains 369 square feet, for a total of 1,389 

square feet (plus the 76 sq ft deck).   Based on the application materials and the applicant’s 

presentation to the ZBA on December 14, 2020 (for a special permit), the proposed project 

removes most of the existing dwelling and reconstructs it on a somewhat enlarged footprint.  

According to the plans submitted, a screened porch of 296 square feet will be constructed on the 

north side of the house, and an additional  213 square feet of living space will be constructed on 

the east side of the house (rear).  The plans provide a proposed square footage of 1,252 square 
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feet, plus 373 square feet porch/deck, for the first floor, and 515 square feet for the second floor, 

for a total of 1,767 square feet plus the 373 sq ft porch/deck.  The height of the dwelling will 

increase from an existing ridge height of 22.1 feet above grade to 26.1 feet above grade (see Site 

Plan Notes). As indicated on the elevations provided, there are additional alterations to the 

structure that might be best described at the hearing.  

Sufficiency of Application 

 The Plan of Land submitted does not contain a Zoning Table, but most relevant 

dimensions are provided on a separate “Zoning Table” submitted.  Waivers are requested in the 

Checklist from certain requirements (e.g., topography and grading plan; existing and proposed 

lighting; existing landscape; limit of work area; landscaping plan).  The Board’s site visit will 

inform the Board’s opinion as to whether any of this additional information should be provided.  

Review Criteria under Section 70.4D 

 The Application adequately addresses the Review Criteria of Section 70.4D.  The Board 

may determine based on its site visit and further knowledge of the area whether the project meets 

applicable Criteria.  

 

Zoning Compliance 

 

Seashore District Total Gross Floor Area 

 

 In the Applicant’s separate Zoning Table, Site Coverage is stated as “3126 sf by right.”  It 

appears this is the Applicant’s calculation of Gross Floor Area by right on the .64 acre parcel as 

this lines up with the illustrative limits contained in Bylaw section 30.3. 1.A.1  (3,100 sq ft for .5 

acres; 3,150 sq.ft for .75 acres). Gross Floor Area is not the same as site or lot coverage, but in 

any event the proposed 2,140 sq ft falls well within the limit of Gross  Floor Area as of right for 

the lot.     

 

ZBA Proceedings - Expansion of a Nonconforming Structure 

 

Alteration of a dwelling on a lot nonconforming as to area increases the existing 

nonconformity and requires a special permit under G.L. c. 40A, s. 6.   Bjorklund v. Zoning Board 

of Appeals of Norwell, 450 Mass. 357 (2008).  The Applicant has filed for a special permit under 

G.L. c. 40A, s. 6 and Section 30.7 of the Zoning Bylaw.  Hearing opened on December 14, 2020.  

No major issues were flagged, but the ZBA expressed interest in this Board’s review of the 

proposal and continued public hearing on the special permit until January 25, 2021. 

 

Draft Decision  

A draft decision is circulated with this Staff Memo. For the sake of convenience only, it 

is in the form of a permit grant, in case the Board approves the proposal. 
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RESIDENTIAL DEVELOPMENT SITE PLAN REVIEW DECISION 

Atlas Map 32 Parcel 19    Address 38 Cliff Road 

Case Reference No.: 2020-005/SPR  Applicants: Katherine S. Cook and Christine 

Van Genderen 

Hearing Date:  December 16, 2020 

Decision Date: December 16, 2020 

Sitting: Anne Greenbaum, Chair; Vice Chair; Jack Riemer, Clerk; Paul Kiernan; 

Bruce Boleyn; Steve Sollog; Peter Herridge 

Following a duly posted and noticed Truro Planning Board hearing held on December 16, 2020, 

the Board voted to approve the application for Residential Development Site Plan Review 

pursuant to Section 70.4 of the Truro Zoning Bylaw for additions to an existing residence on 

property located at 38 Cliff Road, Map 32, Parcel 19, in the Seashore District. 

The following materials were submitted as part of the complete application for review: 

• Application for Site Plan Review (Residential) 

• Certified Abutters List 

• “Plan of Land, #38 Cliff Road, Truro, prepared for Katherine S. Cook  & Christine Van 

Genderen, Deed Book 333507, Page 344, Lots 507, 508, 509, 510, Plan Book 20, Page 5”  

prepared by Outermost Land Survey, Inc., Scale 1”= 20’  dated October 23, 2020  

• “38 Cliff Road, Truro, Massachusetts,” prepared by Ted Smith Architect, LLC, Scale  

3/16th”= 1’ 0” dated October 26, 2020, Sheets E1.1-E1.2; E2.1-E2.4, inclusive; A1.1 

(revised December 12, 2020), A1.2 (revised December 12, 2020); A2.1, A2.s, A2.3, 

A2.5. 

• “38 Cliff Road – Planning Board Site Plan Review Zoning Table” dated November 9, 

2020 

• Review Criteria form, completed 

• Residential Site Plan Review Checklist 

• Product specifications for lighting fixture 

• Town of Truro Assessor’s Records and photographs  

• Pilgrim Heights Plan 

• Quitclaim Deed 

 

Board Vote: 

 

At the December 16, 2020 meeting, M.   made a motion, seconded by M. , to approve the 

application for residential development site plan.  Vote was 0-0 in favor.  
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The application of Katherine S. Cook and Christine Van Genderen for Residential Site Plan 

approval pursuant to s. 70.4 of the Truro Zoning Bylaw was granted by the Planning Board.   

This decision is pursuant to the following facts and conditions:  

Findings: 

1. This is an application by Katherine S. Cook and Christine Van Genderen  for Residential 

Site Plan Review pursuant to Section 70.4 of the Truro Zoning Bylaw (“Bylaw”).  

Residential Site Plan Review is required under Section 70.4 of the Zoning Bylaw, as the 

project is an addition to an existing single-family dwelling in the Seashore District. 

 

2. The Property is located at 38 Cliff Road and is shown on Truro Assessor’s Map 32, 

Parcel 19.  The Property contains .64 acres and is located in the Seashore District.  The 

lot is nonconforming as to lot area where three acres are required, and as to front setback 

from Cliff Road (16.5 feet where 50 feet required).     

 

3. The existing single-family house is located toward the southwest corner of the property.   

It contains a total of 1,389 square feet, plus a 76 foot covered deck.  The first floor 

contains 1,020 square feet plus the deck; the second floor contains 369 square feet. 

 

4. The proposed project removes most of the existing dwelling and reconstructs it on a 

somewhat enlarged footprint.  A screened porch of 296 square feet will be constructed on 

the north side of the house, and an additional  213 square feet of living space will be 

constructed on the east side of the house (rear). The total [GROSS FLOOR AREA?] will 

be 1,767 square feet plus a 373 square foot porch/deck.  The first floor will contain 1,252 

square feet, plus the deck; the second floor will contain 515 square feet.  The height of 

the dwelling will increase from an existing ridge height of 22.1 feet above grade to 26.1 

feet above grade.    

 

5. No additional alterations to the property are proposed.  

 

6. The Board has reviewed all plans with respect to this Application and has found that they 

comply with all requirements set forth in Section 70.4(C) of the Bylaw. 

 

7. The Board found that the house will be reconstructed in a manner that is in keeping with 

the scale of the existing building and other buildings in the neighborhood.  This 

contributes to preserving the characteristics of the Seashore District.  

 

8. Pursuant to Section 70.4(D) of the Bylaw, the Board found: 
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a. Relation of Buildings and Structures to the Environment.  The Board finds that 

the reconstructed dwelling relates to the existing terrain and lot, as it modestly 

expands the footprint of the existing house and preserves the scale of the existing 

building.  

 

b. Building Design and Landscaping. The Board finds that the reconstructed house is 

in an updated vernacular style consistent with other dwellings in the Seashore 

District and complementary to the landscape, particularly in its compactness on an 

undersized Seashore lot.  The materials are likewise complementary and 

appropriate to the location.   

 

c. Preservation of Landscape. The Board finds that the landscape will be preserved 

as the house is being expanded only modestly and no new parking areas or other 

appurtenances will be created.   

 

d. Circulation.  The Board finds that the existing driveway and parking area will 

adequately and safely serve the expanded house. 

 

e. Lighting.  The Board finds that the lighting proposed for the structure will be 

consistent with General Bylaw Chapter IV, Section 6, and that adjacent properties 

and the night sky will be protected from intrusive lighting.  

Conditions 

1. The use of the Property shall be in strict conformance with the Town of Truro Bylaw; 

 

2. Construction shall conform to the plans referenced in this decision; and 

 

3. The Applicant must obtain a special permit from the Zoning Board of Appeals under 

Section 30.7 and 30.8, and G.L. c. 40A s. 6, to expand a nonconforming structure.  

 

 

This Site Plan Approval for a Residential Site Plan shall expire two (2) years from the date of 

approval.   

Pursuant to Zoning Bylaw Section 70.6, it is the responsibility of the applicant to obtain a true 

attested copy of this decision from the Town Clerk and to record this decision in the Barnstable 

Registry of Deeds or Land Court, as applicable.  Prior to the issuance of building permit, the 

applicant shall present evidence of such recording to the Building Commissioner and the 

Planning Board Secretary.  

______________________________________________________ 

`   Anne Greenbaum, Chair. Truro Planning Board    Date 
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_____________________________________________________________________________________ 

Received, Office of the Town Clerk 

 

 

   _________________________________________________________________ 

             

   Signature      Date 

 
 

 

 

 

 







































































































: FRINCE L{)BEL-

December 3,2020

Town olTruro
Planning Board
24Town Hall Road
P.O. Box 2030
Truro, MA 02666

Property Address

Applicant:

Application for an Eligible Facilities Request pursuant to Section
6409 of the Spectrum Act and an Application for a Special
Permit, in the alternative.
330 Route 6, North Truro, MA 02652
Assessor's Map 39, Lot 172 (the "Property")
T-Mobile Northeast, LLC (the "Applicant")

Dear Honorable Members of the Planning Board:

This firm represents the Applicant in connection with an application for an Eligible Facilities
Request pursuant to Section 6409 of the Spectrum Act and an application for a Special Permit,
in the altemative, from the Town of Truro Planning Board (the "Board").

The Applicants propose to modifu T-Mobile's existing wireless telecommunications facility on
the existing tower located on the Property (the "Tower"). As more specifically discussed in the
application package, the proposed modifications of the Tower comply with Section 40.5 of the
Town of Truro's zoning regulations, and with the Eligible Facilities Request requirements set
forth in Section 6409 of the Spectrum Act. Therefore, the Applicant request the necessary relief
in the form of a Special Permit and any other relief as the Board determines is necessary to the
installation of the proposed modifications.

Enclosed herewith, please find one (l) original and eleven (l l) copies of the aforementioned
application package along with the application filing fee. Please contact me directly with any
questions on this matter.

S Y,

F. Braillard
Direct: 617-456-8153
Emai I : abr aillafi@prince lobe l.com

il .'.- tr I ;r
; o ir r *'i; &v*-.;i i y *, LLr

Enclosures





 

 

  

 
 

APPLICATION FOR A SPECIAL PERMIT and an 

ELIGIBLE FACILITIES REQUEST under SECTION 6409(a) OF THE 

SPECTRUM ACT  

For a Modification to a 

WIRELESS COMMUNICATION FACILITY 

 

 
T-Mobile Northeast LLC 

 

c/o Adam F. Braillard, Esq. 

Prince Lobel Tye LLP 

One International Place, Suite 3700 

Boston, MA  02110 

 

Applicant  

 

 
 

Property Location: 

344 Route 6 

Truro, MA 02652 

 

 
 

 Prepared by: Adam F. Braillard, Esq. 

Prince Lobel Tye LLP 

One International Place, Suite 3700 

Boston, MA 02110 

Telephone:  (617) 456-8153 

Facsimile:   (617) 456-8100 

 

 

December 3, 2020 
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Application for Special Permit – June 3, 2020 

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

 

 

APPLICATION FOR SPECIAL PERMIT 
 

 
To the Town Clerk of the Town of Truro, MA Date ___________________ 

The undersigned hereby files with specific grounds for this application: 
________________________________________________________________________________________________________________ 

1. General Information 

Applicant seeks approval and authorization of uses under Section ___________ of the Truro Zoning Bylaw 

concerning (describe):  ________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 
 

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 ______________________________________________________________________________ 

Owner’s Address _____________________________________________________________________________ 

Representative’s Name and Address ______________________________________________________________ 

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

2. The completed application shall also be submitted electronically to the Town Planner at 

planner1@truro-ma.gov in its entirety (including all plans and attachments). 
________________________________________________________________________________________________________________ 

• 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 Owner(s) Signature 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 

mailto:planner1@truroma.gov
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Text Box
T-Mobile Northeast, LLC proposes to modify its existing antenna facility on the tower located at 344 Route 6, by replacing three (3) existing panel antennas with three (3) new panel antennas.  The new antennas will be installed to be consistent with the original decision by the Planning Board, also attached with this application.   
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Map 39, Parcel 172
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Prince Lobel Tye LLP   

December 3, 2020 

 

Town of Truro 

Planning Board 

24 Town Hall Road 

P.O. Box 2030 

Truro, MA 02666 

 

Re: Application for an Eligible Facilities Request pursuant to Section 

6409 of the Spectrum Act and an Application to Renew the 

Existing Special Permit, in the alternative. 

Property Address: 330 Route 6, North Truro, MA 02652 

Assessor’s Map 39, Lot 172 (the “Property”) 

 Applicant:  T-Mobile Northeast, LLC (the “Applicant”) 

Dear Honorable Members of the Planning Board: 

On behalf of the Applicant, we submit this Eligible Facilities Request (as defined below) 

application and Special Permit application to the Town of Truro Planning Board (the “Board”), 

to modify its existing wireless communications facility located on the existing tower (the 

“Tower”), located at the Property. The Property is located in the Route 6 General Business 

zoning district, and pursuant to Section 40.5 of the Town of Truro Zoning Bylaw (the “Bylaw”), 

the use of the Property for a wireless telecommunications facility is permitted by special permit.  

Specifically, Section 40.5 of the Bylaw provides that communications antennas may be located 

on the existing Tower.  Moreover, the Applicant’s proposal satisfies the requirements for the 

grant of a special permit pursuant to Section 30.8 of the Bylaw.     

The Applicant’s Proposed Facility (as defined herein) is subject to Section 6409 of the 

Middle Class Tax Relief and Job Creation Act of 2012, more commonly known as the 

“Spectrum Act” (47 U.S.C. § 1455).  The compliance with the Spectrum Act is shown on the 

Eligible Facilities Request permit application form attached hereto and incorporated herein by 

reference (the “EFR”). Nevertheless, we respectfully submit that in the event the Board 

determines that the application does not comply with the Spectrum Act, the Applicant hereby 

states that the special permit requirements set forth in the Bylaws are hereby met by the 

Applicant, and that relief must be granted to the Applicant. 

The Applicant seeks to modify its existing wireless communications facility by 

replacing three (3) panel antennas mounted to the existing Tower, with three (3) like kind panel 

antennas, by replacing three (3) Remote Radio Head Units (“RRU”) with three (3) like kind 

RRU antennas, and by removing six (6) tower mounted amplifiers (“TMA”) radios with three 

(3) new TMA’s, and supporting equipment (the “Proposed Facility”). All of the proposed 

antennas will be installed in the location of the removed antennas on the Tower.  The 
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Applicant’s Proposed Facility is shown on the Plans attached hereto and incorporated herein by 

reference (the “Plans”). 

I.  Background 

The Applicant is licensed by the Federal Communications Commission (the “FCC”) to 

construct and operate a wireless telecommunications network in various markets throughout the 

country, including the Commonwealth of Massachusetts and in particular in the City of 

Cambridge.  A copy of the Applicant’s FCC license is attached hereto.  The Applicant is in the 

process of designing and constructing a telecommunications system to serve all of the 

Commonwealth of Massachusetts.  One of the key design objectives of its systems is to provide 

seamless coverage.  Such a system requires a grid of radio transmitting and receiving links 

located approximately .5 to 2 miles apart, depending on the location of existing and proposed 

installations in the surrounding area, the existing use of the network and the existing 

topography.  The radio transmitting and receiving facilities operate on a line-of-sight basis, 

requiring a clear path from the facility to the user on the ground.  This dynamic requires the 

antennas to be located in a location where the signal is not obstructed or degraded by other 

buildings or by topographical features such as hills.  

II. Project Description 

As noted above, T-Mobile proposes to modify its existing wireless facility currently 

operating on the Tower by replacing three (3) panel antennas with three (3) like kind panel 

antennas, by replacing three (3) RRUs with three (3) like kind RRUs, and by replacing six (6) 

TMAs with three (3) like kind TMAs.  Moreover, T-Mobile proposes to replace two (2) radio 

cabinets with two (2) like kind radio cabinets currently installed at the base of the Tower.  All of 

the replacement antennas will be installed at the same locations as the replaced antennas on the 

Tower.  All replaced antennas, cabinets, and supporting equipment will be installed to be 

consistent with all previous decisions of the Board for this facility.  Consequently, the visual 

change to the Applicant’s existing facility will be de minimis.    

After installation, the Proposed Facility will be unmanned and will only require twice a 

month maintenance visits per carrier.  The only utilities required to operate this Proposed 

Facility are standard 120-volt electrical power as well as telephone service.  These are presently 

in place at the Property.  The traffic generated by the Proposed Facility will be approximately 

two vehicle trips per month by maintenance personnel who will inspect the Proposed Facility to 

ensure it remains in good working order.  The Proposed Facility will comply with all applicable 

local, state and federal safety codes. 

III. Legal Arguments 

1. The Applicant satisfies the Special Permit Requirements for 

Communications Structures, Buildings and Appurtenances as set forth 

under Section 40.5 of the By-law. 
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A. Purpose. The purpose of this part of Section VIII of the Zoning 

Bylaw is to accommodate the communication needs of residents and 

businesses while protecting the public health, safety and general; 

welfare of the community; to establish guidelines, standards and 

procedures to regulate the permitting and installation of 

communication structures, buildings and appurtenances in order to:  

 

1. facilitate the provision of wireless telecommunications services to 

the residents and businesses of the town;  

 

2. minimize adverse visual effects of towers through careful design 

and siting standards  

 

3. avoid potential damage to adjacent properties form tower failure 

through structural standards and setback requirements, and  

 

4. maximize the use of existing and approved towers and buildings 

to accommodate new wireless telecommunication antennas in 

order to reduce the number of towers needed to serve the 

community.  

 

 The Applicant’s Proposed Facility is consistent with the purpose of the Bylaw and will 

facilitate the provision of wireless and telecommunication services to residents and businesses 

within Truro.  Through its utilization of its existing facility on the Tower, the Applicant will 

minimize the adverse visual effects of towers and maximize the use of existing structures. 

 

B. Requirements:  

 

1. All building permits for a communication structure, building or 

appurtenance shall require a special permit form the Planning 

Board.  

 

The Applicant is seeking relief in the form of an Eligible Facilities Request, and in the 

alternative, a special permit herein. 

 

2. the minimum distance from the perimeter of the communication 

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 districts.  
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The Applicant’s proposed modifications to its equipment will be installed on an existing 

Tower and the radio equipment will continue to be located within an existing fenced compound. 

 

3.  The communication structure, building or Appurtenance shall be 

installed, maintained and operated in accordance with all 

applicable federal, state, country and local codes, standards and 

regulations and shall be designed to withstand sustained winds 

and gusts of a category 5 hurricane. If FAA or 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.  

 

The Applicant will comply with all federal, state, country and local standards and 

regulations. 

 

4. The height of the communications structure (tower) shall be no 

greater than one hundred and fifty (150 feet) above ground level.  

 

Not applicable.  The Applicant’s antennas will be attached to an existing tower at a 

centerline height of 93' above ground level. 

 

5. Communication antenna 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.  

 

The Applicant satisfies this requirement.  It is collocating its equipment on an existing 

Tower. 

 

6. In the applicant has demonstrated that there are no feasible pre-

existing structures to support antennas and appurtenances for the 

intended use, then any communication structure, building or 

appurtenance may be sited on public land.  

 

Not applicable, as the Applicant is proposing to modify its existing facility on the 

Tower.     
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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 or foreseeable uses (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.  

 

The Applicant is modifying its facility currently collocated on the existing Tower and 

therefore complies with this requirement. 

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.  

 

Not applicable, as the Applicant is proposing to modify its existing facility on the 

Tower.     

 

9. The installation of a communication structure, building or 

appurtenance shall be designed to minimize visual impact; the 

maximum amount of natural vegetation shall be preserved; 

details of construction and finished 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.  

 

By utilizing the existing Tower, the Applicant complies with this requirement. 

 

10. Location and siting or facilities and structures shall be consistent 

with any regional location and siting criteria established by the 

Cape Cod Commission.  

 

Not applicable, as the Applicant is proposing to modify its existing facility on the 

Tower.     

 

11. Under normal operating conditions, noise emanating from the 

communication 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.  

 

The Applicant proposed modifications to its facility complies with this provision of the 

Bylaw. 
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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 communication buildings and/or cabinets.  

 

The Applicants proposed modifications to its existing facility will comply with this 

provision of the bylaw.   

 

13. All run-off of storm water from communication structures, 

buildings, and appurtenances, driveways and parking areas shall 

be contained on site; the amount of impervious surface on the site 

shall be minimized.  

 

The Applicant facility will continue to be within the existing fenced compound on the 

Property and will not create an impact to drainage. 

 

14. Lighting, when required and permitted by the Federal Aviation 

Administration or the Planning Board, shall be directed inward 

so as not to project onto surrounding properties.  

 

The Applicant is proposing no changes to any lighting at its facility.   

 

15. All structures, buildings or appurtenances must be secured to 

control access. fencing material shall be consistent with 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.  

 

The Applicant will comply with this requirement of the Bylaw. 

 

16. As a condition of approval of the application the applicant shall 

agree, by execution of a covenant, to remove within six months 

any communication structure and building which has not 

operated for four consecutive months unless the cause is major 

damage which prohibits operation. In the even 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 
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recognized financial institution. The covenant shall include, also 

at the owners(s) expense, provision for liability insurance for any 

damage to any abutting property whether developed or not.  

 

The Applicant will comply with this requirement of the Bylaw. 

 

17. At least forty-five (45) days before submitting an application for a 

special permit for the installation of a communication 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.  

 

The Applicant has discussed the proposed modifications with the acting Town Planner, 

Barbara Huggins Carboni, Esq., of KP Law.  Therefore, and given the de minimis nature of the 

proposed modifications to is existing facility, and the fact that the proposal falls within the 

criteria of the EFR, the Applicant believes that it has met this requirement of the Bylaw.    

 

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.  

 

The Applicant respectfully requests that the Planning Board hear and render its decision 

within the timeframe as referenced in the EFR letter attached herewith, within sixty (60) days 

after a complete application is filed with the Board.   

 

19. The applicant shall submit the following written information to 

the Planning Board:  

  

 The Applicant respectfully requests waivers to many of the written information as 

requested in this section of the Bylaws, as follows: 

 

(a) A survey of all sites for the installation of communication 

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 sheets(s) of the Truro Assessors's Atlas.  
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(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 and such structure cannot be used by 

the applicant.  

(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, EMF (Electro Magnetic Field) readings shall be 

provided to the Board of Health yearly and immediately 

after any addition to the facility.  

(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 dn 500 feet from the communication structure, 

building or appurtenances for wind velocities between 

calm and 100 miles per hour with all equipment operating 

at normal level, including before condition measured, after 

condition prediction and cumulative condition (with co-

location) prediction;  

(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;  

(f) A statement of the services to be supported by eh proposed 

communication structure, building or appurtenance;  

(g) Plans of special design features and material, including 

landscaping, to minimize the visual impact of proposed 

communication structures, buildings and appurtenances. 

Site plans, elevations and fall zone should be included;  

(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 

NEPA, including copies of the FCC Form 600, plus 

Environmental Assessment/Environmental Impact 

Statements applicable;  

(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 
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shall be provided from all strategic viewing points, per 

agreement with the Planning Board prior to flight.  

 

As noted above, the Applicant respectfully requests waivers to the written 

information as requested in this section of the Bylaws. Given the de minimus nature of the 

proposed modifications to is existing facility, and the fact that the proposal falls within the 

criteria of the EFR, the Applicant believes that the above written information is not required as 

part of its application.    

 

20. If a communication 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:  

 

(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). 

  

Please see attached a letter from the Tower owner referencing the Applicant’s proposed 

modifications to its existing facility.   

 

(b) A description of the proposed facility at the proposed 

prime and alternate sites including:  

(i) Height of the facility and its associated equipment  

(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 detailed 

description of how each shall be contained.  

  

 The Applicant respectfully requests waivers to this provision of the Bylaw. As noted, the 

Applicant proposes to only modify its existing facility by replacing antennas and equipment.  

There will be no change to the height of the Tower and access ways; the number of antennas 

will remain the same at nine (9) panel antennas; and there is no fuel proposed to be used on site 

by the Applicant.    

 

(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 
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elevations off all equipment structures with sufficient 

detail to delineate the external finish of all structures and 

equipment; and  

 

 The Applicant respectfully request a waiver to this provision of the Bylaw. As noted, the 

Applicant proposes to only modify its existing facility by replacing antennas and equipment.  

There will be no change to the location and height of the Tower, and access ways, as well as no 

change in the Applicant’s equipment area.      

 

(d) A landscape plan showing the proposed site before and 

after development, including topography and screening 

proposed to protect abutters.  

 

 The Applicant respectfully request a waiver to this provision of the Bylaw. As noted, the 

Applicant proposes to only modify its existing facility by replacing antennas and equipment.  

There will be no change to the location and height of the Tower, and access ways, as well as no 

change in the Applicant’s equipment area  

 

 

2. The Applicant satisfies the General Special Permit Requirements set 

forth in Section 30.8 of the By-law. 

 

Special permits may be approved only after a finding by the Board of 

Appeals or Planning Board (as applicable) that the proposed use is in the 

opinion of the Board in harmony with the general public good and intent 

of this By-law.  The approval shall be subject to any other applicable 

provision of this By-law and the Board may impose conditions, 

safeguards, and limitations on time and use which in the Board’s opinion 

are necessary to comply with the intent and purpose of this By-law. 

 

A. The proposed facility satisfies the requirements of Section 30.8. of the 

Bylaw regarding special permits. 

The Applicant’s proposal is in harmony with the general public good and the intent of 

the Bylaw.  The proposed modification of the existing wireless communications facility is 

required for the Applicant to continue to provide competitive services and meet the mandate of 

its FCC license.  Moreover, by modifying its facility on an existing tower and within a Route 6 

General Business zoning district, the neighborhood character will remain unaltered.  The 

Wireless By-law favors the development of wireless facilities on existing structures over the 

construction of new towers.  Finally, the facility will have a negligible impact on the natural 
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environment, traffic flow and safety and the fiscal well-being of the Town.  For all of the 

foregoing reasons, the proposal satisfies the requirements of Section 30.8 of the By-law. 

B.  The proposed facility complies with the General Requirements for 

Issuance of a Special Permit Under Massachusetts General Laws, 

Chapter 40A. 

i. The specific site is an appropriate location for such use or 

structure. 

The subject Property contains an existing tower which will accommodate the 

Applicant’s proposed telecommunications facility.  The Applicant has a substantial gap in its 

coverage in the vicinity.  The proposed facility will allow the Applicant to improve its wireless 

communications services in the area without having to build a new tower. 

ii. The use as developed will not adversely affect the 

neighborhood and the relief may be granted without 

substantial detriment to the public good. 

The proposed modifications to the facility will be located on the existing tower on the 

subject Property.  The facility will be unmanned with no offensive lighting, noise, odors, dust, 

smoke, vibration, sewage, or refuse materials associated with it.  There will be no discharge of 

hazardous wastes from the facility.  The visual impact of the proposed equipment area is 

minimized by its design and location on an existing tower.  The facility will meet all applicable 

state and federal environmental standards.  Moreover, the proposed facility will enhance the 

safety, convenience and welfare of the people of Truro by providing improved wireless 

telephone services within the Town without having a negative impact on nearby properties or 

the Town as a whole. 

iii. There will be no nuisance or serious hazard to vehicles or 

pedestrians and the desirable relief may be granted 

without nullifying or substantially derogating from the 

intent or purpose of the Zoning By-law. 

The proposed modifications to the use generates no additional traffic since it has no 

employees, customers or regular visitors.  After construction, the only traffic will be in 

connection with scheduled maintenance – approximately two vehicle trips per month – and 

emergency maintenance as needed.  The facility is served by standard electrical and telephone 

service and requires no water, sewer or other Town services.  The Town’s Wireless By-law 

encourages utilizing existing structures and co-locating whenever possible rather than 

constructing new free-standing towers.  The existing Tower located at the Property provides an 
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ideal solution to the Applicant as it enables the Applicant to meet the purpose and intent of the 

By-law as it fills its gap in coverage and improves its service in the Town of Truro. 

iv. Adequate and appropriate facilities will be provided for 

the proper operation of the proposed use.  

As shown on the Plans, the Applicant proposes to use the existing Tower, which is an 

appropriate facility for its use. 

 

IV. Conclusion 

The Applicant hereby request that the Board determine that the Town of Truro has the 

right to authorize the construction of the Proposed Facility through the issuance of a Building 

Permit, pursuant to Section 6409(a) of the Spectrum Act.  Or, in the alternative, the Applicant 

requests the Board find that the proposed medications to the Applicant existing facility are in 

harmony with the general public good and intent of this Bylaw.  The findings are made in view 

of the particular characteristics of the Property and Tower, and of the Applicant’s proposed 

siting and equipment, as detailed above and herewith. This Property and existing Tower is the 

most appropriate location for the modification of the installation and continued operations of the 

Applicant’s wireless communications facility. 

For the foregoing reasons the Applicant respectfully requests that the Board grant the 

foregoing relief pursuant to Section 6409(a) of the Spectrum Act or, in the alternative, zoning 

relief in the form of a Special Permit approval, and such other relief as the Board deems 

necessary to allow the installation and operation of the Applicant’s Proposed Facility.   

Sincerely, 

 

Adam F. Braillard 

Direct: 617-456-8153 

Email: abraillard@princelobel.com 

 

 

Enclosures 

abraillard
Pencil



3 

  



    

 

 

 

 

Prince Lobel Tye LLP   

 

December 3, 2020 

 

Rich Stevens 

Building Commissioner 

Town of Truro 

24 Town Hall Road  

Truro, MA 02666 

 

Re:  Eligible Facilities Request to Modify Transmission Equipment at an Existing Base 

Station located at 344 Route 6, Truro, MA 02652 

 

Dear Honorable Members of the Planning Board: 

 

A. T-Mobile is Filing an Eligible Facilities Request 

 

Prince Lobel Tye LLP, on behalf of T-Mobile Northeast LLC is submitting the attached 

Eligible Facilities Request application to add, remove, modify, or replace Transmission 

Equipment at an Existing Base Station located at 344 Route 6, Truro, MA 02652.   

 

This jurisdiction has not yet developed an Eligible Facilities Request permit application 

form that complies with Section 6409 of the Middle Class Tax Relief and Job Creation Act of 

2012, commonly known as the “Spectrum Act” (Pub. Law No. 112-96, 126 Stat 156) (codified 

at 47 U.S.C. § 1455), therefore, this Eligible Facilities Request is attached to the Building 

Permit Application form which was customarily used by this jurisdiction when reviewing 

requests to collocate or modify wireless telecommunications facilities.  Federal law now 

preempts many of the permit application requirements that this jurisdiction would previously 

have required from an applicant, therefore, this Eligible Facilities Request application provides 

only the information that federal law allows this jurisdiction to consider when reviewing an 

Eligible Facilities Request.   

 

Section 6409(a) of the Spectrum Act mandates that state and local governments “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.” Under Section 6409(a)(2)(A)-(C) an Eligible Facilities Request is any request 

to modify a Tower or Base Station that involves “collocations of new Transmission 

Equipment,”  “removal,” or  “replacement” of Transmission Equipment. 

 



    

 

 

 

 

Prince Lobel Tye LLP   

B.  Why this Eligible Facilities Request Must Be Granted 

 

This Eligible Facilities Request involves an effort to collocate, remove, modify, or replace 

Transmission Equipment at an existing Base Station operated by a Federal Communications 

Commission (“FCC”) licensed wireless carrier.  The FCC has defined Base Station as “the 

equipment and non-tower supporting structure at a fixed location that enable Commission-

licensed or authorized wireless communications between user equipment and a communications 

network . . . the term includes equipment associated with wireless communications service 

including, but not limited to, radio transceivers, antennas, coaxial or fiber-optic cable, regular 

and backup power supply, and comparable equipment.” The term existing base station also 

includes a structure that currently houses or supports an antenna, transceiver or other associated 

equipment that constitutes part of a Base Station at the time the application is filed even if the 

structure was not built solely or primarily to provide such support. The existing Base Station in 

this application is approximately one hundred and seventy four feet (174’) high and presently 

contains at least four (4) wireless facilities thereon.  The existing Base Station meets the FCC 

definition of a Base Station. 

 

The list of equipment identified in the Eligible Facilities Request application that will be 

collocated, removed, or replaced at the Base Station also is Transmission Equipment as 

determined by the FCC. The FCC has defined Transmission Equipment as “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.”  

 

The FCC, in a Report and Order adopted on October 17, 2014, determined that any 

modification to an existing telecommunications Base Station that meets the following six 

criteria does not substantially change the physical dimensions of the existing Base Station 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 Base Station by more than 10 percent (10%) or ten (10) feet, whichever is 

greater. 

 

a. The height of the Base Station is approximately 174’ high.  The proposed 

replacement of three (3) panel antennas, three (3) RRUs and three (3) TMAs 

will not affect the height of the Base Station.     
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2. The modifications to the Transmission Equipment do not protrude from the edge 

of the support structure by more than six (6) feet. 

 

a. The replacement of three (3) panel antennas, three (3) RRUs and three (3) 

TMAs will not protrude from the edge of the tower further then they are 

currently located, and therefore will not exceed the six (6) foot limitation.  

All of the proposed antennas will be mounted on the existing antenna mounts 

on the Tower.  As such, the proposed modification will not protrude from the 

edge of the building by more than six (6) feet.  

 

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. 

 

a. There are currently two (2) equipment cabinets existing at the Base Station.  

The Applicant proposes to replace the two (2) cabinets with two (2) new 

cabinets, and therefore the net total number of equipment cabinets will 

remain at two (2).  

 

4. The modifications to the Transmission Equipment do not entail any excavation or 

deployment outside of the Base Station site. 

 

a. The Applicant is proposing to replace three (3) panel antennas with like kind 

panel antennas, three (3) RRUs with like kind RRUs, and six (6) TMAs with 

three (3) like kind TMAs.  There will be no excavation or deployment 

outside of the Base Station site.  

 

5. The modifications to the Transmission Equipment do not defeat any existing 

concealed or stealth-design. 

 

a. All prior decisions in connection with the existing Tower do not provide for 

conditions with respect to concealed or stealth designs.  As such, the 

proposed modification will not defeat any existing concealed or stealth 

design.  

  

6. The modifications to the Transmission Equipment comply with prior conditions of 

approval of the Base Station, 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.   

 



    

 

 

 

 

Prince Lobel Tye LLP   

a. Based on the foregoing, the proposed modifications to the Base Station fully 

conform to Section 6409(a) of the Spectrum Act and comply with the prior 

conditions of approval of the Base Station.  

 

There is a certification attached to the accompanying Eligible Facilities Request that 

identifies how each of the six review criteria identified by the FCC is met. The modifications to 

the Transmission Equipment at the Base Station located at 344 Route 6, Truro, MA contained in 

this Eligible Facilities Request fully conform to Section 6409(a) as enacted by Congress and as 

interpreted by the FCC. Accordingly, this Eligible Facilities Request must be approved within 

sixty (60) days, as required by federal law and FCC implementing regulations.   

 

 

C. Notice of Federal Law Expedited Permit Processing and Deemed Granted 

 

Under federal law, an Eligible Facilities Request is deemed granted sixty (60) days after a 

complete application is filed with a local jurisdiction.  If sixty days pass after the submission of 

T-Mobile’s accompanying Eligible Facilities Request and the Town of Truro has not acted to 

grant or deny the request, it will be deemed granted.  At that time, the applicant may advise the 

Town that the application has been deemed granted.  If the Town wishes to contest whether the 

Eligible Facilities Request has been deemed granted, the burden is on the Town to file a lawsuit 

in a court of competent jurisdiction within thirty (30) days after receipt of a written 

communication notifying it that the Eligible Facilities Request has been deemed granted.  

Failure to file a lawsuit in a timely manner may forever bar this jurisdiction from contesting that 

this Eligible Facilities Request has been deemed granted.  

 

T-Mobile is committed to working cooperatively with you, and all jurisdictions around the 

country, to secure expeditious approval of requests to modify existing personal wireless service 

facilities.  Please do not hesitate to contact me if you have questions. 

 

 

Sincerely, 

 

 

 

Adam F. Braillard 

 

Direct: 617-456-8153 

Email: abraillard@princelobel.com 
 

mailto:abraillard@princelobel.com
abraillard
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Non-Substantial Change Certificate for Base Station 

 National Development  2015.3 

2487429.1 

ELIGIBLE FACILITIES REQUEST CERTIFCATION FOR NON-SUBSTANTIAL 

CHANGES 

TO AN EXISTING BASE STATION 

 

“Base Station” means the equipment and non-tower supporting structure at a fixed location that 

allow Commission-licensed or authorized wireless communications between user equipment and 

a communications network.  The term base station includes any equipment associated with 

wireless communications services including but not limited to radio transceivers, antennas, 

coaxial or fiber-optic cables, regular or back up power supply, and comparable equipment.  The 

term existing base station also includes a structure that currently houses or supports an antenna, 

transceiver or other associated equipment that constitutes part of a base station at the time the 

application is filed even if the structure was not built solely or primarily to provide such support. 

“Base Station” includes the relevant equipment in any technological configuration, including 

small cells and DAS.  Remember “Base Station” has two separate meanings: (1) the supporting 

structure that houses FCC licensed or authorized wireless equipment and (2) the wireless 

equipment itself.  Keep this distinction in mind when calculating a substantial change in physical 

dimensions.  

 

“Transmission Equipment” means any equipment that facilitates transmission for any FCC 

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. 

“Collocation” means the addition, removal or replacement of Transmission Equipment to an 

existing tower or a base station.  This means that the existing support structure, be it a tower or a 

building or some other structure, must presently support FCC licensed or authorized wireless 

facilities.  The FCC further requires that the site (tower, building, or other structure) was 

previously approved by the appropriate agency of government to house wireless facilities.  

Illegal wireless installations cannot be the basis for an eligible facilities request.  However, if a 

communications Tower was erected at a time when it was exempt from zoning, the Tower can be 

modified through the Eligible Facilities Request process even if the Tower is no longer exempt 

from zoning.  

 

Site Address: 344 Route 6, Truro, MA 02652        

  

Existing Facilities 

The Existing Facility is comprised of six (6) panel antennas all mounted to the existing tower, together with 

supporting equipment.   

 



 

Non-Substantial Change Certificate for Base Station 

 National Development  2015.3 

2487429.1 

Height of Base Station    

Height above ground level of the tallest point on the existing base station:   174’ (feet) 

Height above ground level of the tallest point of the existing base station after the installation of 

the proposed equipment:   174’ (feet)  

1) Does the height above ground level of the proposed equipment exceed the height of the 

tallest point on the existing base station by more than 10 percent (10%) or ten (10) feet, 

whichever is greater? 

 Yes   No   

Width of Base Station  

2) Will any of the proposed equipment protrude from the edge of the support structure by more 

than six (6) feet?    

 Yes   No   

Excavation or Equipment Placement 

3) Will the proposed changes in Transmission Equipment involve excavation or placement of 

new equipment outside the existing Base Station site or outside any access or utility 

easements currently related to the site?  

 Yes   No 

 

Equipment Cabinets 

 

4) 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 

 

Concealed or Stealth-Designed Wireless Facilities 

 

5)  

a) Is the existing wireless facility concealed or stealth- designed? 

 Yes   No 

 

b) If the answer to 5a) is “Yes,” will the proposed modification in Transmission Equipment 

defeat the existing concealed or stealth-design? N/A 

 Yes   No 

 

 



 

Non-Substantial Change Certificate for Base Station 

 National Development  2015.3 
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Compliance with Preexisting Conditions of Approval for the Base Station  

 

6)  

a) Were there any conditions of approval stated in the original government approval of the 

Base Station? 

 

 Yes    No 

   

b) Will the proposed modification in Transmission Equipment comply with conditions of 

approval imposed on the Base Station prior to February 22, 2012? 

  

 Yes    No 

 

c) If the answer to 6b) is “No,” is the non-compliance due solely to any of the conditions 

addressed in Questions 1-5 above? N/A 

 

 Yes   No 
 

If the answers to questions 1-4 are  “No,”  the answer to either  5a) or b) is “No,” and the 

answers to 6a) is “No” or   the answers to either  6b) or 6c) are “Yes,” then the proposed 

modifications do not substantially change the physical dimensions of the existing Base 

Station.  

 

Explanatory Comments: 

 

 

This certification is dated this 3rd day of December, 2020.  

 

 

         

Signature  

 

Adam F. Braillard, Esq., Attorney for T-Mobile Northeast LLC.      

Name & Title 

abraillard
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Eligible Facilities Request (EFR) Application Form  

[Attach this EFR form to the local jurisdiction form used to process cell site modifications.] 

Date of Submittal: 

Submitted by: 

Name:  

Title:  

Contact information: 

Name of Jurisdiction:  

Address of Jurisdiction:  

Contact Name for Jurisdiction:  

Name of Local Government Permit Application:  

Local Government File #: 

Street Address of Site:  

Tax Parcel # of Site:  

Latitude/Longitude of Site: 

List Each Piece of Transmission Equipment that will be Collocated or Added: 

List Each Piece of Transmission Equipment that will be Removed: 

Eligible Facilities Request Application 2015.3 
National Development 

 
 

 

 

 
 

 

 

 



List Cabinets that will be Collocated or Added at the Site: 

List Cabinets that will be Removed at the Site: 

Permit Application Deposit Amount:  

Municipal Consultant Review Fee Deposit (if applicable): 

Eligible Facilities Request Application 2015.3 
National Development 

ABraillard
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tnxTower Report - version 8.0.5.0 

Date: March 27, 2019 

Denice Nicholson B+T Group 
Crown Castle 1717 S. Boulder, Suite 300 
46 Broadway Tulsa, OK 74119 
Albany, NY 12204 (918) 587-4630 

Subject: Rigorous Structural Analysis Report 

Carrier Designation: T-Mobile Co-Locate 
Carrier Site Number: 4HY0568A 
Carrier Site Name: HY568/Cingular Truro 

Crown Castle Designation: Crown Castle BU Number: 841273 
Crown Castle Site Name: Truro 
Crown Castle JDE Job Number: 559264 
Crown Castle Work Order Number: 1707955 
Crown Castle Order Number: 479923 Rev. 0 

Engineering Firm Designation: B+T Group Project Number: 100736.005.01 

Site Data: 344 Route 6, North Truro, Barnstable County, MA 02652 
Latitude 42° 1' 18.00'', Longitude -70° 4' 30.00'' 
170 Foot - Self Support Tower 

Dear Denice Nicholson, 

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 139 mph as required 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: Saurav Shrestha, E.I.T. 

Respectfully submitted by: B+T Engineering, Inc. 

John W. Kelly, P.E. 
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1) INTRODUCTION 
 
This tower is a 170 ft. Self-Support tower designed by Sabre in September of 2000 and mapped by GPD Group 
in January of 2015. The tower was originally designed for a wind speed of 150 mph per TIA/EIA-222-F. 
 
2) ANALYSIS CRITERIA 
 

 TIA-222 Revision: TIA-222-H 
 Risk Category: II 
 Wind Speed: 139 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) 

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]* 
*See Mount Analysis Report by ETS, dated 03/18/2019 for Recommendations on Mount Configuration.  

 
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

169.0 169.0 

2 Alcatel Lucent 1900MHZ 4X40W RRH 

4 1-1/4 

4 Alcatel Lucent 
800MHZ 2X50W RRH 

W/FILTER

2 Alcatel Lucent TD-RRH8X20-25

2 Commscope DT465B-2XR 

6 RFS Celwave ACU-A20-N

2 RFS Celwave APXVSPP18-C-A20  

2 -- Sector Mount [SM 514-1] 

165.0 

173.0 1 Bext TFC2K

1 7/8 
165.0 

1 Bext TFC2K

1 -- Side Arm Mount [SO 203-1] 

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
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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) 

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] 

139.0 138.0 1 Andrew PAR6-59A 1 EW52

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] 

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 

87.0 87.0 
1 Scala PR-950

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

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

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

 
3) ANALYSIS PROCEDURE 
 

Table 3 - Documents Provided 

Document Remarks Reference Source 

Online Order Information T-Mobile Co-Locate, Rev# 0 479923 CCI Sites

Tower Manufacturer Drawing 
Sabre, Date: 09/05/2000

4287353 CCI Sites 
GPD Group, Date: 01/18/2015

Mount Analysis Report ETS, Date: 03/18/2019 8290341 CCI Sites

Foundation Drawing Sabre, Job No: 01-06094 4468581 CCI Sites

Geotech Report CHA, Date: 03/30/2000 4287355 CCI Sites

Antenna Configuration Crown CAD Package Date: 03/12/2019 CCI Sites
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 3.1)  Analysis Method 
 

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

 
 3.2)  Assumptions 
 

1) The tower and structures were built and have been maintained in accordance with the 
manufacturer’s specification. 

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

3) Mount areas and weights are assumed based on photographs provided. 
 

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'' 2 -8.195 86.635 9.5 Pass  

T2 160 - 140 Leg Sabre 4.5'' x 0.438'' 20 -35.238 210.881 16.7 Pass  

T3 140 - 120 Leg Sabre 6.625'' x 0.432'' 41 -82.613 360.255 22.9 Pass  

T4 120 - 100 Leg Sabre 8.625'' x 0.5'' 62 -137.862 569.808 24.2 Pass  

T5 100 - 80 Leg Sabre 10.750'' x 0.500'' 83 -196.730 702.092 28.0 Pass  

T6 80 - 60 Leg Sabre 12.75'' x 0.5'' 98 -261.799 859.488 30.5 Pass  

T7 60 - 40 Leg Sabre 16'' x 0.5'' 113 -326.454 1110.690 29.4 Pass  

T8 40 - 20 Leg Sabre 18'' x 0.5'' 128 -390.333 1263.528 30.9 Pass  

T9 20 - 0 Leg Sabre 18'' x 0.5'' 144 -435.845 1289.925 33.8 Pass  

T1 170 - 160 Diagonal L2x2x3/8 10 -4.040 18.112 22.3 
28.0 (b)

Pass  

T2 160 - 140 Diagonal L3x3x3/8 25 -7.114 40.506 17.6 
35.0 (b)

Pass  

T3 140 - 120 Diagonal L3 1/2x3 1/2x3/8 44 -10.677 51.321 20.8 
49.8 (b)

Pass  

T4 120 - 100 Diagonal L3 1/2x3 1/2x1/2 65 -12.422 53.678 23.1 
43.3 (b)

Pass  

T5 100 - 80 Diagonal L5x5x1/2 86 -16.963 105.471 16.1 
61.4 (b)

Pass  

T6 80 - 60 Diagonal L5x5x5/8 104 -18.009 116.354 15.5 
52.0 (b)

Pass  

T7 60 - 40 Diagonal L5x5x5/8 118 -19.285 101.338 19.0 
57.4 (b)

Pass  

T8 40 - 20 Diagonal L5x5x5/8 133 -20.899 87.432 23.9 
62.2 (b)

Pass  

T9 20 - 0 Diagonal L5x5x5/8 153 -27.826 123.179 22.6 
37.5 (b)

Pass  

T9 20 - 0 Horizontal 2L3 1/2x3 1/2x1/4x3/8 159 -19.745 41.165 48.0 Pass  

T1 170 - 160 Top Girt L2 1/2x2 1/2x3/16 4 -0.448 8.385 5.3 Pass  

T9 20 - 0 Redund Horz 1 
Bracing 

L3x3x5/16 157 -7.565 43.079 17.6 Pass  

T9 20 - 0 Redund Diag 1 
Bracing 

L3x3x1/4 162 -4.805 23.979 20.0 Pass  

T9 20 - 0 Inner Bracing L3x3x3/16 167 -0.030 5.612 0.6 Pass  
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Section 
No. Elevation (ft) Component Type Size Critical 

Element
P (K) SF*P_allow 

(K) 
% 

Capacity
Pass / Fail 

              Summary   

            Leg (T9) 33.8 Pass  

            Diagonal 
(T8) 

62.2 Pass  

            Horizontal 
(T9) 

48.0 Pass  

            Top Girt 
(T1) 

5.3 Pass  

            Redund 
Horz 1 
Bracing 

(T9) 

17.6 Pass  

            Redund 
Diag 1 
Bracing 

(T9) 

20.0 Pass  

            Inner 
Bracing 

(T9) 

0.6 Pass  

            Bolt Checks 62.2 Pass  

      RATING = 62.2 Pass  

 
Table 5 - Tower Component Stresses vs. Capacity – LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Redundant Connection 0-20 48.7 Pass

1 Anchor Rods Base 31.4 Pass

1 Base Foundation (Structure) Base 6.4 Pass

1 Base Foundation (Soil Interaction) Base 56.8 Pass
 

Structure Rating (max from all components) =  62.2% 

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 foundations 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 139 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 50 mph basic wind with 1.50 in ice. Ice is considered to increase

 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Risk Category II.
7.   Topographic Category 1 with Crest Height of 0'
8.   TIA-222-H Annex S
9.   TOWER RATING: 62.2%
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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 139 mph. 
 Risk Category II. 
 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. 
 Tower analysis based on target reliabilities in accordance with Annex S. 
 Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85. 
 Stress ratio used in tower member design 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
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
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 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)

 
 

 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) 
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 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 

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
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   K Factors1 

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

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 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 
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Project 

 
Date 

14:21:33 03/27/19  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Crown Castle 

Designed by 

S Shrestha 

 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''
) 

(E) 

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

0.520  0.000 

***$RB***             
AL5-50(7/8) 

(E-165) 
A No No Ar (CaAa) 165' - 104' -8.000 0.44 1 1 0.850 

0.750
1.100  0.000 

AL5-50(7/8) 
(E-104+165) 

A No No Ar (CaAa) 104' - 0' -8.000 0.44 11 9 0.850 
0.750

1.100  0.000 

***$RB***             
LDF6-50A(1-

1/4'') 
(E) 

A No No Ar (CaAa) 151' - 0' -9.000 0.4 2 1 0.850 
0.750 

1.550  0.001 

***$RB***             
EW52(ELLIP

TICAL) 
(E) 

A No No Ar (CaAa) 139' - 0' -12.000 0.4 1 1 0.850 
0.750 

2.250  0.001 

***$RB***             
LDF2-50(3/8'') 

(E) 
A No No Ar (CaAa) 104' - 0' -6.500 0.43 8 8 0.400 0.440  0.000 

T-Brackets 
(Af) 
(E) 

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

***$RB***             
LDF7-50A(1-

5/8'') 
(E) 

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'') 

(E) 

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

LDF2-50(3/8'') 
(1E+1R) 

B No No Ar (CaAa) 145' - 0' -11.000 0.39 2 1 0.750 0.440  0.000 

T-Brackets 
(Af) 
(E) 

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

***$RB***             
LDF5-50A(7/

8'') 
(E) 

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'') 

(E) 

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

1.280  0.001 

84080298(3/8''
) 

(E) 

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

Feedline 
Ladder (Af) 

(E) 

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

***$RB***             
LDF7-50A(1-

5/8'') 
(E) 

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

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

(5E130+2E16
9) 

C No No Ar (CaAa) 130' - 0' -11.000 0.42 7 2 0.500 1.980  0.001 

***$RB***             
HB114-1-081 C No No Ar (CaAa) 169' - 130' -11.000 0.42 2 2 0.500 1.540  0.001
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Date 
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Client 
Crown Castle 

Designed by 

S Shrestha 

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 

3U4-M5F( 1 
1/4'') 
(E) 

HB114-1-081
3U4-M5F( 1 

1/4'') 
(P) 

C No No Ar (CaAa) 169' - 0' -2.000 0.415 2 1 0.500 1.540  0.001 

***$RB***             
LDF4-50A(1/

2'') 
(E) 

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

LDF4-50A(1/
2'') 
(E) 

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

T-Brackets 
(Af) 
(E) 

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

***$RB***             
Thin Flat Bar 

Climbing 
Ladder 

(E) 

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

Safety Line 
3/8 
(E) 

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

***$RB***             

 
 

 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 

***$RB***           

 
 

 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

1.070 
3.708 
7.044

0.000 
0.000 
0.000

0.003 
0.042 
0.119

T2 160'-140' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

8.317 
23.527 
15.653

0.000 
0.000 
0.000

0.107 
0.267 
0.264

T3 140'-120' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

17.048 
65.190 
54.153

0.000 
0.000 
0.000

0.214 
0.477 
0.412

T4 120'-100' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

23.081 
65.190 
92.653

0.000 
0.000 
0.000

0.227 
0.477 
0.560

T5 100'-80' A 
B 

0.000 
0.000 

0.000 
0.000

46.313 
65.190

0.000 
0.000

0.279 
0.477
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Client 
Crown Castle 

Designed by 

S Shrestha 

Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2

CAAA 

In Face  
ft2

CAAA 

Out Face 
ft2

Weight 
 

K
C 0.000 0.000 120.584 0.000 0.789

T6 80'-60' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

46.313 
65.190 
126.468

0.000 
0.000 
0.000

0.279 
0.477 
0.808

T7 60'-40' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

46.313 
65.190 
127.035

0.000 
0.000 
0.000

0.279 
0.477 
0.809

T8 40'-20' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

46.313 
65.190 
127.035

0.000 
0.000 
0.000

0.279 
0.477 
0.809

T9 20'-0' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

46.313 
65.190 
127.035

0.000 
0.000 
0.000

0.279 
0.477 
0.809

 

 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 

1.498 0.000 
0.000 
0.000

0.000 
0.000 
0.000

5.563 
9.699 

22.168

0.000 
0.000 
0.000

0.063 
0.156 
0.345 

T2 160'-140' A 
B 
C 

1.483 0.000 
0.000 
0.000

0.000 
0.000 
0.000

30.985 
47.779 
49.008

0.000 
0.000 
0.000

0.449 
0.885 
0.761 

T3 140'-120' A 
B 
C 

1.462 0.000 
0.000 
0.000

0.000 
0.000 
0.000

54.251 
114.053 
86.071

0.000 
0.000 
0.000

0.826 
2.031 
1.438 

T4 120'-100' A 
B 
C 

1.438 0.000 
0.000 
0.000

0.000 
0.000 
0.000

67.723 
113.274 
122.928

0.000 
0.000 
0.000

0.969 
2.001 
2.100 

T5 100'-80' A 
B 
C 

1.410 0.000 
0.000 
0.000

0.000 
0.000 
0.000

120.862 
112.356 
197.141

0.000 
0.000 
0.000

1.547 
1.966 
3.018 

T6 80'-60' A 
B 
C 

1.375 0.000 
0.000 
0.000

0.000 
0.000 
0.000

119.760 
111.232 
218.049

0.000 
0.000 
0.000

1.510 
1.924 
3.183 

T7 60'-40' A 
B 
C 

1.329 0.000 
0.000 
0.000

0.000 
0.000 
0.000

118.328 
109.772 
218.847

0.000 
0.000 
0.000

1.462 
1.871 
3.132 

T8 40'-20' A 
B 
C 

1.263 0.000 
0.000 
0.000

0.000 
0.000 
0.000

116.247 
107.649 
215.214

0.000 
0.000 
0.000

1.394 
1.795 
3.014 

T9 0'-0' A 
B 
C 

1.132 0.000 
0.000 
0.000

0.000 
0.000 
0.000

112.126 
103.442 
208.016

0.000 
0.000 
0.000

1.264 
1.650 
2.785 

 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in

CPX 

Ice 
in

CPZ 

Ice 
in

T1 170'-160' -2.658 0.663 -4.052 -0.212
T2 160'-140' 0.890 0.535 -0.176 -1.028
T3 140'-120' 0.563 3.452 2.394 0.663
T4 120'-100' -5.184 3.419 -1.523 0.032
T5 100'-80' -4.710 -1.406 -1.583 -3.118
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 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in

CPX 

Ice 
in

CPZ 

Ice 
in

T6 80'-60' -5.073 -0.955 -2.376 -2.030
T7 60'-40' -5.249 -0.858 -2.604 -1.955
T8 40'-20' -5.441 -0.869 -2.752 -2.128
T9 20'-0' -5.338 -0.839 -2.781 -2.274

 
 

 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 3 AL5-50(7/8) 160.00 -
165.00

0.6000 0.6000

T1 28 HB114-1-0813U4-M5F( 1 
1/4") 

160.00 -
169.00

0.6000 0.6000

T1 29 HB114-1-0813U4-M5F( 1 
1/4") 

160.00 -
169.00

0.6000 0.6000

T1 33 T-Brackets (Af) 160.00 -
169.00

0.6000 0.6000

T1 35 Thin Flat Bar Climbing 
Ladder 

160.00 -
170.00

0.6000 0.6000

T1 36 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 3 AL5-50(7/8) 140.00 -
160.00

0.6000 0.6000

T2 6 LDF6-50A(1-1/4") 140.00 -
151.00

0.6000 0.6000

T2 11 T-Brackets (Af) 140.00 -
150.00

0.6000 0.6000

T2 13 LDF7-50A(1-5/8") 140.00 -
145.00

0.6000 0.6000

T2 14 WR-VG82ST-BRDA( 5/8") 140.00 -
145.00

0.6000 0.6000

T2 16 LDF2-50(3/8") 140.00 -
145.00

0.6000 0.6000

T2 17 T-Brackets (Af) 140.00 -
155.00

0.6000 0.6000

T2 28 HB114-1-0813U4-M5F( 1 
1/4") 

140.00 -
160.00

0.6000 0.6000

T2 29 HB114-1-0813U4-M5F( 1 
1/4") 

140.00 -
160.00

0.6000 0.6000

T2 33 T-Brackets (Af) 140.00 -
160.00

0.6000 0.6000

T2 35 Thin Flat Bar Climbing 
Ladder 

140.00 -
160.00

0.6000 0.6000

T2 36 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 3 AL5-50(7/8) 120.00 -
140.00

0.6000 0.6000

T3 6 LDF6-50A(1-1/4") 120.00 -
140.00

0.6000 0.6000

T3 8 EW52(ELLIPTICAL) 120.00 -
139.00

0.6000 0.6000

T3 11 T-Brackets (Af) 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

140.00
T3 13 LDF7-50A(1-5/8") 120.00 -

140.00
0.6000 0.6000

T3 14 WR-VG82ST-BRDA( 5/8") 120.00 -
140.00

0.6000 0.6000

T3 16 LDF2-50(3/8") 120.00 -
140.00

0.6000 0.6000

T3 17 T-Brackets (Af) 120.00 -
140.00

0.6000 0.6000

T3 25 LDF7-50A(1-5/8") 120.00 -
130.00

0.6000 0.6000

T3 26 LDF7-50A(1-5/8") 120.00 -
130.00

0.6000 0.6000

T3 28 HB114-1-0813U4-M5F( 1 
1/4") 

130.00 -
140.00

0.6000 0.6000

T3 29 HB114-1-0813U4-M5F( 1 
1/4") 

120.00 -
140.00

0.6000 0.6000

T3 33 T-Brackets (Af) 120.00 -
140.00

0.6000 0.6000

T3 35 Thin Flat Bar Climbing 
Ladder 

120.00 -
140.00

0.6000 0.6000

T3 36 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 3 AL5-50(7/8) 104.00 -
120.00

0.6000 0.6000

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

0.6000 0.6000

T4 6 LDF6-50A(1-1/4") 100.00 -
120.00

0.6000 0.6000

T4 8 EW52(ELLIPTICAL) 100.00 -
120.00

0.6000 0.6000

T4 10 LDF2-50(3/8") 100.00 -
104.00

0.6000 0.6000

T4 11 T-Brackets (Af) 100.00 -
120.00

0.6000 0.6000

T4 13 LDF7-50A(1-5/8") 100.00 -
120.00

0.6000 0.6000

T4 14 WR-VG82ST-BRDA( 5/8") 100.00 -
120.00

0.6000 0.6000

T4 16 LDF2-50(3/8") 100.00 -
120.00

0.6000 0.6000

T4 17 T-Brackets (Af) 100.00 -
120.00

0.6000 0.6000

T4 25 LDF7-50A(1-5/8") 100.00 -
120.00

0.6000 0.6000

T4 26 LDF7-50A(1-5/8") 100.00 -
120.00

0.6000 0.6000

T4 29 HB114-1-0813U4-M5F( 1 
1/4") 

100.00 -
120.00

0.6000 0.6000

T4 33 T-Brackets (Af) 100.00 -
120.00

0.6000 0.6000

T4 35 Thin Flat Bar Climbing 
Ladder 

100.00 -
120.00

0.6000 0.6000

T4 36 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
T5 4 AL5-50(7/8) 80.00 - 100.00 0.6000 0.6000
T5 6 LDF6-50A(1-1/4") 80.00 - 100.00 0.6000 0.6000
T5 8 EW52(ELLIPTICAL) 80.00 - 100.00 0.6000 0.6000
T5 10 LDF2-50(3/8") 80.00 - 100.00 0.6000 0.6000
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Date 

14:21:33 03/27/19  
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FAX: (918) 295-0265 

Client 
Crown Castle 

Designed by 

S Shrestha 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T5 11 T-Brackets (Af) 80.00 - 100.00 0.6000 0.6000
T5 13 LDF7-50A(1-5/8") 80.00 - 100.00 0.6000 0.6000
T5 14 WR-VG82ST-BRDA( 5/8") 80.00 - 100.00 0.6000 0.6000
T5 16 LDF2-50(3/8") 80.00 - 100.00 0.6000 0.6000
T5 17 T-Brackets (Af) 80.00 - 100.00 0.6000 0.6000
T5 19 LDF5-50A(7/8") 80.00 - 96.00 0.6000 0.6000
T5 20 C4006L-NFNF(1-1/4") 80.00 - 96.00 0.6000 0.6000
T5 22 84080298(3/8") 80.00 - 96.00 0.6000 0.6000
T5 23 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T5 25 LDF7-50A(1-5/8") 80.00 - 100.00 0.6000 0.6000
T5 26 LDF7-50A(1-5/8") 80.00 - 100.00 0.6000 0.6000
T5 29 HB114-1-0813U4-M5F( 1 

1/4") 
80.00 - 100.00 0.6000 0.6000

T5 31 LDF4-50A(1/2") 80.00 - 87.00 0.6000 0.6000
T5 33 T-Brackets (Af) 80.00 - 100.00 0.6000 0.6000
T5 35 Thin Flat Bar Climbing 

Ladder 
80.00 - 100.00 0.6000 0.6000

T5 36 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 LDF6-50A(1-1/4") 60.00 - 80.00 0.6000 0.6000
T6 8 EW52(ELLIPTICAL) 60.00 - 80.00 0.6000 0.6000
T6 10 LDF2-50(3/8") 60.00 - 80.00 0.6000 0.6000
T6 11 T-Brackets (Af) 60.00 - 80.00 0.6000 0.6000
T6 13 LDF7-50A(1-5/8") 60.00 - 80.00 0.6000 0.6000
T6 14 WR-VG82ST-BRDA( 5/8") 60.00 - 80.00 0.6000 0.6000
T6 16 LDF2-50(3/8") 60.00 - 80.00 0.6000 0.6000
T6 17 T-Brackets (Af) 60.00 - 80.00 0.6000 0.6000
T6 19 LDF5-50A(7/8") 60.00 - 80.00 0.6000 0.6000
T6 20 C4006L-NFNF(1-1/4") 60.00 - 80.00 0.6000 0.6000
T6 22 84080298(3/8") 60.00 - 80.00 0.6000 0.6000
T6 23 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T6 25 LDF7-50A(1-5/8") 60.00 - 80.00 0.6000 0.6000
T6 26 LDF7-50A(1-5/8") 60.00 - 80.00 0.6000 0.6000
T6 29 HB114-1-0813U4-M5F( 1 

1/4") 
60.00 - 80.00 0.6000 0.6000

T6 31 LDF4-50A(1/2") 71.00 - 80.00 0.6000 0.6000
T6 32 LDF4-50A(1/2") 60.00 - 71.00 0.6000 0.6000
T6 33 T-Brackets (Af) 60.00 - 80.00 0.6000 0.6000
T6 35 Thin Flat Bar Climbing 

Ladder 
60.00 - 80.00 0.6000 0.6000

T6 36 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 LDF6-50A(1-1/4") 40.00 - 60.00 0.6000 0.6000
T7 8 EW52(ELLIPTICAL) 40.00 - 60.00 0.6000 0.6000
T7 10 LDF2-50(3/8") 40.00 - 60.00 0.6000 0.6000
T7 11 T-Brackets (Af) 40.00 - 60.00 0.6000 0.6000
T7 13 LDF7-50A(1-5/8") 40.00 - 60.00 0.6000 0.6000
T7 14 WR-VG82ST-BRDA( 5/8") 40.00 - 60.00 0.6000 0.6000
T7 16 LDF2-50(3/8") 40.00 - 60.00 0.6000 0.6000
T7 17 T-Brackets (Af) 40.00 - 60.00 0.6000 0.6000
T7 19 LDF5-50A(7/8") 40.00 - 60.00 0.6000 0.6000
T7 20 C4006L-NFNF(1-1/4") 40.00 - 60.00 0.6000 0.6000
T7 22 84080298(3/8") 40.00 - 60.00 0.6000 0.6000
T7 23 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T7 25 LDF7-50A(1-5/8") 40.00 - 60.00 0.6000 0.6000
T7 26 LDF7-50A(1-5/8") 40.00 - 60.00 0.6000 0.6000
T7 29 HB114-1-0813U4-M5F( 1 

1/4") 
40.00 - 60.00 0.6000 0.6000

T7 32 LDF4-50A(1/2") 40.00 - 60.00 0.6000 0.6000
T7 33 T-Brackets (Af) 40.00 - 60.00 0.6000 0.6000
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Client 
Crown Castle 

Designed by 

S Shrestha 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T7 35 Thin Flat Bar Climbing 
Ladder 

40.00 - 60.00 0.6000 0.6000

T7 36 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 LDF6-50A(1-1/4") 20.00 - 40.00 0.6000 0.6000
T8 8 EW52(ELLIPTICAL) 20.00 - 40.00 0.6000 0.6000
T8 10 LDF2-50(3/8") 20.00 - 40.00 0.6000 0.6000
T8 11 T-Brackets (Af) 20.00 - 40.00 0.6000 0.6000
T8 13 LDF7-50A(1-5/8") 20.00 - 40.00 0.6000 0.6000
T8 14 WR-VG82ST-BRDA( 5/8") 20.00 - 40.00 0.6000 0.6000
T8 16 LDF2-50(3/8") 20.00 - 40.00 0.6000 0.6000
T8 17 T-Brackets (Af) 20.00 - 40.00 0.6000 0.6000
T8 19 LDF5-50A(7/8") 20.00 - 40.00 0.6000 0.6000
T8 20 C4006L-NFNF(1-1/4") 20.00 - 40.00 0.6000 0.6000
T8 22 84080298(3/8") 20.00 - 40.00 0.6000 0.6000
T8 23 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T8 25 LDF7-50A(1-5/8") 20.00 - 40.00 0.6000 0.6000
T8 26 LDF7-50A(1-5/8") 20.00 - 40.00 0.6000 0.6000
T8 29 HB114-1-0813U4-M5F( 1 

1/4") 
20.00 - 40.00 0.6000 0.6000

T8 32 LDF4-50A(1/2") 20.00 - 40.00 0.6000 0.6000
T8 33 T-Brackets (Af) 20.00 - 40.00 0.6000 0.6000
T8 35 Thin Flat Bar Climbing 

Ladder 
20.00 - 40.00 0.6000 0.6000

T8 36 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 LDF6-50A(1-1/4") 0.00 - 20.00 0.6000 0.6000
T9 8 EW52(ELLIPTICAL) 0.00 - 20.00 0.6000 0.6000
T9 10 LDF2-50(3/8") 0.00 - 20.00 0.6000 0.6000
T9 11 T-Brackets (Af) 0.00 - 20.00 0.6000 0.6000
T9 13 LDF7-50A(1-5/8") 0.00 - 20.00 0.6000 0.6000
T9 14 WR-VG82ST-BRDA( 5/8") 0.00 - 20.00 0.6000 0.6000
T9 16 LDF2-50(3/8") 0.00 - 20.00 0.6000 0.6000
T9 17 T-Brackets (Af) 0.00 - 20.00 0.6000 0.6000
T9 19 LDF5-50A(7/8") 0.00 - 20.00 0.6000 0.6000
T9 20 C4006L-NFNF(1-1/4") 0.00 - 20.00 0.6000 0.6000
T9 22 84080298(3/8") 0.00 - 20.00 0.6000 0.6000
T9 23 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000
T9 25 LDF7-50A(1-5/8") 0.00 - 20.00 0.6000 0.6000
T9 26 LDF7-50A(1-5/8") 0.00 - 20.00 0.6000 0.6000
T9 29 HB114-1-0813U4-M5F( 1 

1/4") 
0.00 - 20.00 0.6000 0.6000

T9 32 LDF4-50A(1/2") 0.00 - 20.00 0.6000 0.6000
T9 33 T-Brackets (Af) 0.00 - 20.00 0.6000 0.6000
T9 35 Thin Flat Bar Climbing 

Ladder 
0.00 - 20.00 0.6000 0.6000

T9 36 Safety Line 3/8 0.00 - 20.00 0.6000 0.6000
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Client 
Crown Castle 

Designed by 

S Shrestha 

   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' 
(E) 

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 

0.031 
0.035 
0.041 
0.065

***$RB***        
DB806-XC 

(E) 
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 
(E-Per Photo) 

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 

0.061 
0.075 
0.095 
0.150

***$RB***        
(3) ACU-A20-N 

(E) 
A From Leg 4.000 

0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.078 
0.121 
0.173 
0.302

0.136 
0.189 
0.251 
0.400 

0.001 
0.002 
0.004 
0.012

(3) ACU-A20-N 
(E) 

B From Leg 4.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.078 
0.121 
0.173 
0.302

0.136 
0.189 
0.251 
0.400 

0.001 
0.002 
0.004 
0.012

DT465B-2XR w/ Mount Pipe 
(R-Reserved) 

A From Leg 4.000 
0' 
0' 

-59.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

9.336 
9.905 

10.439 
11.530

7.634 
8.820 
9.718 

11.543 

0.084 
0.160 
0.245 
0.442

DT465B-2XR w/ Mount Pipe 
(R-Reserved) 

B From Leg 4.000 
0' 
0' 

-59.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

9.336 
9.905 

10.439 
11.530

7.634 
8.820 
9.718 

11.543 

0.084 
0.160 
0.245 
0.442

APXVSPP18-C-A20 w/ 
Mount Pipe 

(R-Reserved) 

A From Leg 4.000 
0' 
0' 

51.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

8.498 
9.149 
9.767 

11.031

6.946 
8.127 
9.021 

10.844 

0.083 
0.151 
0.227 
0.406

APXVSPP18-C-A20 w/ 
Mount Pipe 

(R-Reserved) 

B From Leg 4.000 
0' 
0' 

51.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

8.498 
9.149 
9.767 

11.031

6.946 
8.127 
9.021 

10.844 

0.083 
0.151 
0.227 
0.406

1900MHZ 4X40W RRH 
(R-Reserved) 

A From Leg 4.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.322 
2.527 
2.739 
3.185

2.236 
2.439 
2.648 
3.091 

0.060 
0.083 
0.109 
0.172

1900MHZ 4X40W RRH 
(R-Reserved) 

B From Leg 4.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.322 
2.527 
2.739 
3.185

2.236 
2.439 
2.648 
3.091 

0.060 
0.083 
0.109 
0.172

(2) 800MHZ 2X50W RRH 
W/FILTER 

(R-Reserved) 

A From Leg 4.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.401 
2.613 
2.833 
3.300

2.254 
2.460 
2.675 
3.132 

0.064 
0.086 
0.111 
0.172

(2) 800MHZ 2X50W RRH 
W/FILTER 

(R-Reserved) 

B From Leg 4.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.401 
2.613 
2.833 
3.300

2.254 
2.460 
2.675 
3.132 

0.064 
0.086 
0.111 
0.172
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Date 

14:21:33 03/27/19  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Crown Castle 

Designed by 

S Shrestha 

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 

TD-RRH8X20-25 
(R-Reserved) 

A From Leg 4.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

4.045 
4.298 
4.557 
5.098

1.535 
1.714 
1.901 
2.295 

0.070 
0.097 
0.128 
0.201

TD-RRH8X20-25 
(R-Reserved) 

B From Leg 4.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

4.045 
4.298 
4.557 
5.098

1.535 
1.714 
1.901 
2.295 

0.070 
0.097 
0.128 
0.201

(2) 8' x 2'' Pipe Mount 
(E-Empty) 

A From Leg 4.000 
0' 
0' 

0.000 169' 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'' Pipe Mount 
(E-Empty) 

B From Leg 4.000 
0' 
0' 

0.000 169' 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) 4' x 2'' Pipe Mount 
(E-End pipes/Photo) 

A From Leg 4.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.785 
1.028 
1.281 
1.814

0.785 
1.028 
1.281 
1.814 

0.029 
0.035 
0.044 
0.072

(2) 4' x 2'' Pipe Mount 
(E-End pipes/Photo) 

B From Leg 4.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.785 
1.028 
1.281 
1.814

0.785 
1.028 
1.281 
1.814 

0.029 
0.035 
0.044 
0.072

5' x 2'' Pipe Mount 
(E-for TME/Photo) 

B From Leg 3.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.000 
1.393 
1.703 
2.351

1.000 
1.393 
1.703 
2.351 

0.029 
0.037 
0.048 
0.082

5' x 2'' Pipe Mount 
(E-for TME/Photo) 

B From Leg 3.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.000 
1.393 
1.703 
2.351

1.000 
1.393 
1.703 
2.351 

0.029 
0.037 
0.048 
0.082

Pipe Mount [PM 601-1] 
(E-Mount support/Photo) 

A From Leg 0.500 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

3.000 
3.740 
4.480 
5.960

0.900 
1.120 
1.340 
1.780 

0.065 
0.079 
0.093 
0.122

Pipe Mount [PM 601-1] 
(E-Mount support/Photo) 

B From Leg 0.500 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

3.000 
3.740 
4.480 
5.960

0.900 
1.120 
1.340 
1.780 

0.065 
0.079 
0.093 
0.122

Sector Mount [SM 514-1] 
(E) 

A From Leg 2.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

21.260 
30.390 
39.520 
57.780

27.040 
40.100 
53.160 
79.280 

0.448 
0.747 
1.046 
1.645

Sector Mount [SM 514-1] 
(E) 

B From Leg 2.000 
0' 
0' 

0.000 169' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

21.260 
30.390 
39.520 
57.780

27.040 
40.100 
53.160 
79.280 

0.448 
0.747 
1.046 
1.645

***$RB***        
TFC2K 

(E) 
C From Leg 3.000 

0' 
8' 

0.000 165' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

11.000 
19.800 
28.600 
46.200

11.000 
19.800 
28.600 
46.200 

0.036 
0.047 
0.058 
0.079

TFC2K 
(E) 

C From Leg 3.000 
0' 
0' 

0.000 165' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

11.000 
19.800 
28.600 
46.200

11.000 
19.800 
28.600 
46.200 

0.036 
0.047 
0.058 
0.079
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Project 

 
Date 

14:21:33 03/27/19  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Crown Castle 

Designed by 

S Shrestha 

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 

15' x 2'' Pipe Mount 
(E-Per Photo) 

C From Leg 2.000 
0' 
0' 

0.000 165' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

3.563 
5.091 
6.635 
9.775

3.563 
5.091 
6.635 
9.775 

0.120 
0.147 
0.183 
0.284

Side Arm Mount [SO 203-1] 
(E) 

C From Leg 1.500 
0' 
0' 

0.000 165' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.960 
4.100 
5.240 
7.520

3.360 
4.680 
6.000 
8.640 

0.125 
0.154 
0.182 
0.239

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

Pipe 
(E) 

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 
(E) 

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] 
(E-Mount support/Photo) 

B From Leg 0.500 
0' 
0' 

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

3.000 
3.740 
4.480 
5.960

0.900 
1.120 
1.340 
1.780 

0.065 
0.079 
0.093 
0.122

Pipe Mount [PM 601-1] 
(E-Mount support/Photo) 

C From Leg 0.500 
0' 
0' 

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

3.000 
3.740 
4.480 
5.960

0.900 
1.120 
1.340 
1.780 

0.065 
0.079 
0.093 
0.122

Sector Mount [SM 602-1] 
(E) 

B From Leg 2.000 
0' 
0' 

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

18.810 
24.750 
30.690 
42.570

10.620 
15.160 
19.700 
28.780 

0.513 
0.720 
0.926 
1.338

Sector Mount [SM 602-1] 
(E) 

C From Leg 2.000 
0' 
0' 

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

18.810 
24.750 
30.690 
42.570

10.620 
15.160 
19.700 
28.780 

0.513 
0.720 
0.926 
1.338

***$RB***        
800 10122 w/ Mount Pipe 

(E) 
A From Leg 4.000 

0' 
0' 

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

7.855 
8.462 
9.099 

10.388

6.653 
7.876 
8.848 

10.731 

0.086 
0.150 
0.222 
0.394

800 10122 w/ Mount Pipe 
(E) 

B From Leg 4.000 
0' 
0' 

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

7.855 
8.462 
9.099 

10.388

6.653 
7.876 
8.848 

10.731 

0.086 
0.150 
0.222 
0.394

800 10122 w/ Mount Pipe 
(E) 

C From Leg 4.000 
0' 
0' 

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

7.855 
8.462 
9.099 

10.388

6.653 
7.876 
8.848 

10.731 

0.086 
0.150 
0.222 
0.394

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

(E) 

A From Leg 4.000 
0' 
0' 

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

8.498 
9.149 
9.767 

11.031

6.304 
7.479 
8.368 

10.179 

0.074 
0.139 
0.212 
0.385

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

(E) 

B From Leg 4.000 
0' 
0' 

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

8.498 
9.149 
9.767 

11.031

6.304 
7.479 
8.368 

10.179 

0.074 
0.139 
0.212 
0.385

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

(E) 

C From Leg 4.000 
0' 
0' 

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

8.498 
9.149 
9.767

6.304 
7.479 
8.368 

0.074 
0.139 
0.212
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Project 

 
Date 

14:21:33 03/27/19  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Crown Castle 

Designed by 

S Shrestha 

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 11.031 10.179 0.385
(2) LGP21401 

(E) 
A From Leg 4.000 

0' 
0' 

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

1.288 
1.445 
1.611 
1.969

0.233 
0.313 
0.403 
0.608 

0.014 
0.021 
0.030 
0.055

(2) LGP21401 
(E) 

B From Leg 4.000 
0' 
0' 

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

1.288 
1.445 
1.611 
1.969

0.233 
0.313 
0.403 
0.608 

0.014 
0.021 
0.030 
0.055

(2) LGP21401 
(E) 

C From Leg 4.000 
0' 
0' 

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

1.288 
1.445 
1.611 
1.969

0.233 
0.313 
0.403 
0.608 

0.014 
0.021 
0.030 
0.055

(4) 860 10025 
(E) 

A From Leg 4.000 
0' 
0' 

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

0.163 
0.229 
0.302 
0.476

0.136 
0.199 
0.270 
0.439 

0.001 
0.003 
0.005 
0.014

(4) 860 10025 
(E) 

B From Leg 4.000 
0' 
0' 

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

0.163 
0.229 
0.302 
0.476

0.136 
0.199 
0.270 
0.439 

0.001 
0.003 
0.005 
0.014

(4) 860 10025 
(E) 

C From Leg 4.000 
0' 
0' 

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

0.163 
0.229 
0.302 
0.476

0.136 
0.199 
0.270 
0.439 

0.001 
0.003 
0.005 
0.014

(2) RRUS 11 
(E) 

A From Leg 4.000 
0' 
0' 

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

3.249 
3.491 
3.741 
4.268

1.373 
1.551 
1.738 
2.138 

0.048 
0.068 
0.092 
0.150

(2) RRUS 11 
(E) 

B From Leg 4.000 
0' 
0' 

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

3.249 
3.491 
3.741 
4.268

1.373 
1.551 
1.738 
2.138 

0.048 
0.068 
0.092 
0.150

(2) RRUS 11 
(E) 

C From Leg 4.000 
0' 
0' 

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

3.249 
3.491 
3.741 
4.268

1.373 
1.551 
1.738 
2.138 

0.048 
0.068 
0.092 
0.150

DC6-48-60-18-8F 
(E) 

A From Leg 4.000 
0' 
0' 

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

1.910 
2.150 
2.401 
2.938

1.910 
2.150 
2.401 
2.938 

0.033 
0.055 
0.080 
0.138

QS66512-2 
(R-Area per mail) 

A From Leg 4.000 
0' 
0' 

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

8.400 
8.949 
9.506 

10.647

6.800 
7.267 
7.795 
8.905 

0.111 
0.168 
0.232 
0.378

QS66512-2 
(R-Area per mail) 

B From Leg 4.000 
0' 
0' 

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

8.400 
8.949 
9.506 

10.647

6.800 
7.267 
7.795 
8.905 

0.111 
0.168 
0.232 
0.378

QS66512-2 
(R-Area per mail) 

C From Leg 4.000 
0' 
0' 

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

8.400 
8.949 
9.506 

10.647

6.800 
7.267 
7.795 
8.905 

0.111 
0.168 
0.232 
0.378

DC6-48-60-18-8F 
(R-Reserved) 

A From Leg 4.000 
0' 
0' 

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

1.910 
2.150 
2.401 
2.938

1.910 
2.150 
2.401 
2.938 

0.033 
0.055 
0.080 
0.138
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Project 

 
Date 

14:21:33 03/27/19  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Crown Castle 

Designed by 

S Shrestha 

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 

RRUS 32 B66 
(R-Reserved) 

A From Leg 4.000 
0' 
0' 

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

3.200 
3.459 
3.727 
4.288

1.851 
2.077 
2.312 
2.807 

0.053 
0.074 
0.098 
0.157

RRUS 32 B66 
(R-Reserved) 

B From Leg 4.000 
0' 
0' 

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

3.200 
3.459 
3.727 
4.288

1.851 
2.077 
2.312 
2.807 

0.053 
0.074 
0.098 
0.157

RRUS 32 B66 
(R-Reserved) 

C From Leg 4.000 
0' 
0' 

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

3.200 
3.459 
3.727 
4.288

1.851 
2.077 
2.312 
2.807 

0.053 
0.074 
0.098 
0.157

RRUS 32 
(R-Reserved) 

A From Leg 4.000 
0' 
0' 

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

3.333 
3.597 
3.869 
4.439

1.983 
2.214 
2.453 
2.958 

0.055 
0.077 
0.103 
0.165

RRUS 32 
(R-Reserved) 

B From Leg 4.000 
0' 
0' 

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

3.333 
3.597 
3.869 
4.439

1.983 
2.214 
2.453 
2.958 

0.055 
0.077 
0.103 
0.165

RRUS 32 
(R-Reserved) 

C From Leg 4.000 
0' 
0' 

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

3.333 
3.597 
3.869 
4.439

1.983 
2.214 
2.453 
2.958 

0.055 
0.077 
0.103 
0.165

(2) DBC0061F1V51-2 
(R-Reserved) 

A From Leg 4.000 
0' 
0' 

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

0.413 
0.496 
0.586 
0.788

0.433 
0.518 
0.609 
0.815 

0.025 
0.031 
0.038 
0.057

(2) DBC0061F1V51-2 
(R-Reserved) 

B From Leg 4.000 
0' 
0' 

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

0.413 
0.496 
0.586 
0.788

0.433 
0.518 
0.609 
0.815 

0.025 
0.031 
0.038 
0.057

(2) DBC0061F1V51-2 
(R-Reserved) 

C From Leg 4.000 
0' 
0' 

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

0.413 
0.496 
0.586 
0.788

0.433 
0.518 
0.609 
0.815 

0.025 
0.031 
0.038 
0.057

(2) 8' x 2'' Pipe Mount 
(E-Empty+Quintel) 

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

(2) 8' x 2'' Pipe Mount 
(E-Empty+Quintel) 

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

(2) 8' x 2'' Pipe Mount 
(E-Empty+Quintel) 

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] 
(E-Mount support/Photo) 

C None   0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

4.390 
5.480 
6.570 
8.750

4.390 
5.480 
6.570 
8.750 

0.195 
0.237 
0.280 
0.365

Sector Mount [SM 702-3] 
(E-14' mount) 

C None   0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

37.400 
54.200 
71.000 
104.600

37.400 
54.200 
71.000 
104.600 

1.551 
2.352 
3.153 
4.755

***$RB***        
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Project 

 
Date 

14:21:33 03/27/19  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Crown Castle 

Designed by 

S Shrestha 

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 

***$RB***        
LNX-6514DS-A1M w/ 

Mount Pipe 
(E) 

A From Leg 4.000 
0' 
1' 

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

8.411 
8.975 
9.505 

10.585

7.082 
8.273 
9.185 

11.023 

0.065 
0.134 
0.211 
0.393

LNX-6514DS-A1M w/ 
Mount Pipe 

(E) 

B From Leg 4.000 
0' 
1' 

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

8.411 
8.975 
9.505 

10.585

7.082 
8.273 
9.185 

11.023 

0.065 
0.134 
0.211 
0.393

LNX-6514DS-A1M w/ 
Mount Pipe 

(E) 

C From Leg 4.000 
0' 
1' 

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

8.411 
8.975 
9.505 

10.585

7.082 
8.273 
9.185 

11.023 

0.065 
0.134 
0.211 
0.393

X7C-665-2 w/ Mount Pipe 
(E) 

A From Leg 4.000 
0' 
1' 

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

8.988 
9.644 

10.266 
11.539

6.946 
8.127 
9.021 

10.844 

0.053 
0.123 
0.201 
0.384

X7C-665-2 w/ Mount Pipe 
(E) 

B From Leg 4.000 
0' 
1' 

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

8.988 
9.644 

10.266 
11.539

6.946 
8.127 
9.021 

10.844 

0.053 
0.123 
0.201 
0.384

X7C-680-2 w/ Mount Pipe 
(E) 

C From Leg 4.000 
0' 
1' 

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

8.988 
9.644 

10.266 
11.539

7.296 
8.480 
9.378 

11.207 

0.055 
0.126 
0.206 
0.393

HBXX-6516DS-A2M w/ 
Mount Pipe 

(E) 

A From Leg 4.000 
0' 
1' 

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

5.656 
6.064 
6.475 
7.322

4.525 
5.205 
5.857 
7.198 

0.050 
0.099 
0.154 
0.287

HBXX-6516DS-A2M w/ 
Mount Pipe 

(E) 

B From Leg 4.000 
0' 
1' 

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

5.656 
6.064 
6.475 
7.322

4.525 
5.205 
5.857 
7.198 

0.050 
0.099 
0.154 
0.287

HBXX-6516DS-A2M w/ 
Mount Pipe 

(E) 

C From Leg 4.000 
0' 
1' 

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

5.656 
6.064 
6.475 
7.322

4.525 
5.205 
5.857 
7.198 

0.050 
0.099 
0.154 
0.287

SBNHH-1D65B w/ Mount 
Pipe 
(E) 

A From Leg 4.000 
0' 
1' 

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

8.637 
9.293 
9.917 

11.190

7.071 
8.260 
9.170 

11.006 

0.066 
0.135 
0.212 
0.394

SBNHH-1D65B w/ Mount 
Pipe 
(E) 

B From Leg 4.000 
0' 
1' 

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

8.637 
9.293 
9.917 

11.190

7.071 
8.260 
9.170 

11.006 

0.066 
0.135 
0.212 
0.394

SBNHH-1D65B w/ Mount 
Pipe 
(E) 

C From Leg 4.000 
0' 
1' 

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

8.637 
9.293 
9.917 

11.190

7.071 
8.260 
9.170 

11.006 

0.066 
0.135 
0.212 
0.394

DB-B1-6C-12AB-0Z 
(E) 

A From Leg 4.000 
0' 
1' 

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

3.924 
4.197 
4.478 
5.066

2.557 
2.794 
3.040 
3.557 

0.021 
0.050 
0.082 
0.158

DB-B1-6C-12AB-0Z 
(E) 

C From Leg 4.000 
0' 
1' 

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

3.924 
4.197 
4.478 
5.066

2.557 
2.794 
3.040 
3.557 

0.021 
0.050 
0.082 
0.158
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Project 

 
Date 

14:21:33 03/27/19  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Crown Castle 

Designed by 

S Shrestha 

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 

RRH2X60-AWS 
(E) 

A From Leg 4.000 
0' 
1' 

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

3.957 
4.272 
4.596 
5.271

1.816 
2.075 
2.360 
2.957 

0.060 
0.083 
0.109 
0.173

RRH2X60-AWS 
(E) 

B From Leg 4.000 
0' 
1' 

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

3.957 
4.272 
4.596 
5.271

1.816 
2.075 
2.360 
2.957 

0.060 
0.083 
0.109 
0.173

RRH2X60-AWS 
(E) 

C From Leg 4.000 
0' 
1' 

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

3.957 
4.272 
4.596 
5.271

1.816 
2.075 
2.360 
2.957 

0.060 
0.083 
0.109 
0.173

5' x 2'' Pipe Mount 
(E-for TME/Photo) 

A From Leg 4.000 
0' 
0' 

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

1.000 
1.393 
1.703 
2.351

1.000 
1.393 
1.703 
2.351 

0.029 
0.037 
0.048 
0.082

5' x 2'' Pipe Mount 
(E-for TME/Photo) 

B From Leg 4.000 
0' 
0' 

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

1.000 
1.393 
1.703 
2.351

1.000 
1.393 
1.703 
2.351 

0.029 
0.037 
0.048 
0.082

5' x 2'' Pipe Mount 
(E-for TME/Photo) 

C From Leg 4.000 
0' 
0' 

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

1.000 
1.393 
1.703 
2.351

1.000 
1.393 
1.703 
2.351 

0.029 
0.037 
0.048 
0.082

Pipe Mount [PM 601-3] 
(E-Mount support/Photo) 

C None   0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

4.390 
5.480 
6.570 
8.750

4.390 
5.480 
6.570 
8.750 

0.195 
0.237 
0.280 
0.365

Sector Mount [SM 702-3] 
(E) 

C None   0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

37.400 
54.200 
71.000 
104.600

37.400 
54.200 
71.000 
104.600 

1.551 
2.352 
3.153 
4.755

***$RB***        
ANT150F2 

(E) 
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 
(E) 

A 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

K751221 
(E) 

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 
(E) 

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 
(E) 

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 
(E) 

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
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Client 
Crown Castle 

Designed by 

S Shrestha 

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 

AO8610-5T0 
(E) 

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 
(E) 

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 
(E) 

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 
(E-Per Photo) 

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 
(E-Per Photo) 

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 
(E-Per Photo) 

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 
(E-For Dish) 

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 
(E-For Dish) 

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 
(E) 

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

***$RB***        
ERICSSON AIR 21 B4A 

B2P 
(E-Installed) 

A From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

6.588 
7.033 
7.488 
8.422

4.297 
4.703 
5.130 
6.010 

0.092 
0.133 
0.180 
0.290

ERICSSON AIR 21 B4A 
B2P 

(E-Installed) 

B From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

6.588 
7.033 
7.488 
8.422

4.297 
4.703 
5.130 
6.010 

0.092 
0.133 
0.180 
0.290

ERICSSON AIR 21 B4A 
B2P 

(E-Installed) 

C From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

6.588 
7.033 
7.488 
8.422

4.297 
4.703 
5.130 
6.010 

0.092 
0.133 
0.180 
0.290

RRUS 11 B2 
(E-Installed) 

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 
(E-Installed) 

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
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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 

RRUS 11 B2 
(E-Installed) 

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

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

(P) 

A From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

20.480 
21.231 
21.990 
23.444

11.024 
12.550 
14.099 
16.451 

0.161 
0.297 
0.444 
0.775

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

(P) 

B From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

20.480 
21.231 
21.990 
23.444

11.024 
12.550 
14.099 
16.451 

0.161 
0.297 
0.444 
0.775

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

(P) 

C From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

20.480 
21.231 
21.990 
23.444

11.024 
12.550 
14.099 
16.451 

0.161 
0.297 
0.444 
0.775

(3) RADIO 4449 B12/B71 
(P) 

A From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.643 
1.803 
1.971 
2.328

1.152 
1.291 
1.436 
1.749 

0.075 
0.091 
0.110 
0.156

(3) ATM1900D-1A20 
(P) 

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

Sector Mount [SM 403-3] 
(P-(12.5')2TB/sector) 

C None   0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

19.430 
27.510 
35.590 
51.750

19.430 
27.510 
35.590 
51.750 

0.873 
1.267 
1.661 
2.448

***$RB***        
Side Arm Mount [SO 201-1] 

(E) 
C From Leg 0.500 

0' 
0' 

0.000 87' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.960 
4.100 
5.240 
7.520

2.110 
2.930 
3.750 
5.390 

0.096 
0.117 
0.138 
0.180

***$RB***        
GPS-TMG-HR-26N 

(E) 
C From Leg 3.000 

0' 
2' 

0.000 71' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.138 
0.187 
0.245 
0.381

0.138 
0.187 
0.245 
0.381 

0.001 
0.002 
0.005 
0.014

6' x 2'' Mount Pipe 
(E-Per Photo) 

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] 
(E) 

C From Leg 1.500 
0' 
0' 

0.000 71' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.220 
1.850 
2.480 
3.740

6.300 
8.610 

10.920 
15.540 

0.159 
0.197 
0.234 
0.310

***$RB***        

 
 
 
 
 
 
 



 
 
 

ttnnxxTToowweerr  
Job 

100736.005.01 - TRURO, MA (BU# 841273)  

Page  

22 of 35 

B+T Group 
1717 S Boulder, Suite 300 

Project 

 
Date 

14:21:33 03/27/19  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Crown Castle 

Designed by 

S Shrestha 

  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 

(E) 
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

***$RB***           
COMMSCOPE 

VHLPX4-11W-6WH 
(E-face per photo) 

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

COMMSCOPE 
VHLPX4-11W-6WH 

(E-face per photo) 

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

***$RB***           
PR-950 

(E) 
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

***$RB***           

 
 

 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 
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Comb. 
No. 

Description 

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 
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 7 5.932 0.136 0.035 

      Max. Compression 10 -8.195 -0.114 -0.094 
      Max. Mx 22 -0.366 1.470 -0.340 
      Max. My 3 -0.612 -0.284 2.238 
      Max. Vy 22 -1.528 0.000 0.000 
      Max. Vx 3 -2.246 0.000 0.000 
    Diagonal Max Tension 12 4.052 0.000 0.000 
      Max. Compression 24 -4.040 0.000 0.000 
      Max. Mx 30 0.377 0.041 -0.005 
      Max. My 24 0.093 0.014 -0.006 
      Max. Vy 30 0.039 0.041 -0.005 
      Max. Vx 38 0.002 0.000 0.000 
    Top Girt Max Tension 3 0.389 0.000 0.000 
      Max. Compression 14 -0.448 0.000 0.000 
      Max. Mx 26 -0.080 -0.105 0.000 
      Max. My 26 -0.076 0.000 0.003 
      Max. Vy 26 0.052 0.000 0.000 
      Max. Vx 26 -0.002 0.000 0.000 

T2 160 - 140 Leg Max Tension 7 27.002 -1.492 -0.170 
      Max. Compression 10 -35.238 0.874 0.026 
      Max. Mx 14 25.884 1.535 0.004 
      Max. My 20 -4.220 -0.056 1.633 
      Max. Vy 22 -1.810 -1.518 0.178 
      Max. Vx 20 -1.690 -0.037 -1.159 
    Diagonal Max Tension 24 6.964 0.000 0.000 
      Max. Compression 24 -7.114 0.000 0.000 
      Max. Mx 30 1.626 0.086 0.010 
      Max. My 2 -6.759 0.025 -0.013 
      Max. Vy 29 0.067 0.086 0.010 
      Max. Vx 36 -0.004 0.000 0.000 

T3 140 - 120 Leg Max Tension 7 66.146 -1.266 0.022 
      Max. Compression 10 -82.613 0.475 -0.046 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
      Max. Mx 14 48.084 2.117 0.004 
      Max. My 20 -6.603 -0.091 2.158 
      Max. Vy 14 1.074 -1.306 0.004 
      Max. Vx 21 1.108 -0.070 -1.403 
    Diagonal Max Tension 8 10.577 0.000 0.000 
      Max. Compression 8 -10.677 0.000 0.000 
      Max. Mx 31 1.953 0.139 -0.017 
      Max. My 36 -2.702 0.117 0.017 
      Max. Vy 29 0.090 0.133 0.016 
      Max. Vx 36 -0.005 0.000 0.000 

T4 120 - 100 Leg Max Tension 7 110.811 -1.175 -0.005 
      Max. Compression 10 -137.862 3.807 -0.015 
      Max. Mx 11 -134.710 3.820 -0.016 
      Max. My 12 -10.652 -0.079 -3.314 
      Max. Vy 22 1.247 -3.784 0.010 
      Max. Vx 24 1.307 -0.008 1.108 
    Diagonal Max Tension 8 12.274 0.000 0.000 
      Max. Compression 8 -12.421 0.000 0.000 
      Max. Mx 33 2.046 0.192 0.023 
      Max. My 30 -2.992 0.174 -0.025 
      Max. Vy 33 0.118 0.192 0.023 
      Max. Vx 30 0.006 0.000 0.000 

T5 100 - 80 Leg Max Tension 23 160.202 -1.981 0.092 
      Max. Compression 10 -196.730 3.154 -0.197 
      Max. Mx 11 -158.852 3.820 -0.016 
      Max. My 12 -11.132 -0.079 -3.314 
      Max. Vy 14 -1.103 -3.802 0.059 
      Max. Vx 9 0.938 -0.074 3.219 
    Diagonal Max Tension 8 16.839 0.000 0.000 
      Max. Compression 8 -16.963 0.000 0.000 
      Max. Mx 31 3.486 0.402 0.047 
      Max. My 31 2.635 0.364 -0.048 
      Max. Vy 33 0.187 0.378 -0.048 
      Max. Vx 31 0.010 0.000 0.000 

T6 80 - 60 Leg Max Tension 15 215.155 -2.818 -0.011 
      Max. Compression 10 -261.799 3.814 -0.025 
      Max. Mx 10 -261.799 3.814 -0.025 
      Max. My 12 -18.478 0.010 -3.689 
      Max. Vy 3 -0.342 3.777 0.024 
      Max. Vx 12 0.563 -0.191 -3.233 
    Diagonal Max Tension 4 17.811 0.000 0.000 
      Max. Compression 4 -18.009 0.000 0.000 
      Max. Mx 31 3.431 0.525 -0.063 
      Max. My 37 -3.925 0.452 0.064 
      Max. Vy 33 0.234 0.513 -0.063 
      Max. Vx 37 -0.012 0.000 0.000 

T7 60 - 40 Leg Max Tension 15 269.128 -5.252 0.005 
      Max. Compression 10 -326.454 6.185 -0.008 
      Max. Mx 10 -326.454 6.185 -0.008 
      Max. My 12 -22.008 -0.180 -5.072 
      Max. Vy 22 0.457 -5.283 0.045 
      Max. Vx 12 0.429 -0.180 -5.072 
    Diagonal Max Tension 24 19.007 0.000 0.000 
      Max. Compression 24 -19.285 0.000 0.000 
      Max. Mx 33 2.654 0.601 -0.073 
      Max. My 37 -4.320 0.552 0.074 
      Max. Vy 33 0.255 0.601 -0.073 
      Max. Vx 37 -0.013 0.000 0.000 

T8 40 - 20 Leg Max Tension 15 321.447 -7.078 0.023 
      Max. Compression 10 -390.333 1.427 0.314 
      Max. Mx 14 288.287 -7.135 0.021 
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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 -25.848 -0.273 -9.616 
      Max. Vy 2 0.824 7.046 0.015 
      Max. Vx 12 0.751 -0.273 -9.616 
    Diagonal Max Tension 24 20.585 0.000 0.000 
      Max. Compression 24 -20.899 0.000 0.000 
      Max. Mx 33 2.784 0.702 0.084 
      Max. My 32 3.112 0.702 -0.086 
      Max. Vy 33 0.274 0.702 0.084 
      Max. Vx 32 0.014 0.000 0.000 

T9 20 - 0 Leg Max Tension 15 357.005 0.281 -0.058 
      Max. Compression 2 -435.845 0.000 0.000 
      Max. Mx 10 -435.484 18.070 0.276 
      Max. My 12 -30.302 -1.919 -9.205 
      Max. Vy 10 -4.466 18.070 0.276 
      Max. Vx 12 -2.241 -1.919 -9.205 
    Diagonal Max Tension 25 26.061 0.012 0.021 
      Max. Compression 12 -27.826 0.000 0.000 
      Max. Mx 12 -13.369 0.339 -0.029 
      Max. My 37 -0.917 0.145 0.045 
      Max. Vy 30 -0.141 0.219 0.045 
      Max. Vx 27 0.010 0.000 0.000 
    Horizontal Max Tension 25 19.533 0.000 0.000 
      Max. Compression 2 -19.745 -0.286 -0.042 
      Max. Mx 33 0.351 -0.451 -0.003 
      Max. My 2 2.612 -0.227 0.106 
      Max. Vy 33 -0.192 -0.411 -0.015 
      Max. Vx 2 0.011 -0.227 0.106 
    Redund Horz 1 

Bracing 
Max Tension 2 7.647 0.000 0.000 

      Max. Compression 2 -7.565 0.000 0.000 
      Max. Mx 26 1.213 -0.068 0.000 
      Max. My 26 1.293 0.000 0.002 
      Max. Vy 26 -0.045 0.000 0.000 
      Max. Vx 26 -0.001 0.000 0.000 
    Redund Diag 1 

Bracing 
Max Tension 2 4.891 0.000 0.000 

      Max. Compression 2 -4.891 0.000 0.000 
      Max. Mx 26 1.455 -0.074 0.000 
      Max. My 26 1.506 0.000 -0.003 
      Max. Vy 26 -0.039 0.000 0.000 
      Max. Vx 26 0.001 0.000 0.000 
    Inner Bracing Max Tension 3 0.010 0.000 0.000 
      Max. Compression 14 -0.030 0.000 0.000 
      Max. Mx 26 -0.019 -0.218 0.000 
      Max. Vy 26 0.073 0.000 0.000 
    

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Leg C Max. Vert 18 451.104 48.447 -27.972
  Max. Hx 18 451.104 48.447 -27.972
  Max. Hz 5 -324.135 -34.594 25.695
  Min. Vert 7 -366.298 -41.410 23.876
  Min. Hx 7 -366.298 -41.410 23.876
  Min. Hz 16 388.868 39.066 -28.191
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Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Leg B Max. Vert 10 468.688 -51.303 -28.759
  Max. Hx 23 -380.632 43.897 24.545
  Max. Hz 25 -338.870 37.260 26.435
  Min. Vert 23 -380.632 43.897 24.545
  Min. Hx 10 468.688 -51.303 -28.759
  Min. Hz 12 406.383 -42.000 -29.126

Leg A Max. Vert 2 469.395 -0.640 59.476
  Max. Hx 21 29.175 8.832 2.498
  Max. Hz 2 469.395 -0.640 59.476
  Min. Vert 15 -384.503 0.596 -51.070
  Min. Hx 8 34.545 -8.860 2.771
  Min. Hz 15 -384.503 0.596 -51.070
   

 

 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 93.521 0.000 -0.000 18.775 5.878 0.000
1.2 Dead+1.0 Wind 0 deg - No 
Ice 

112.225 -0.161 -100.173 -9352.784 14.424 -28.404

0.9 Dead+1.0 Wind 0 deg - No 
Ice 

84.169 -0.161 -100.173 -9358.416 12.661 -28.404

1.2 Dead+1.0 Wind 30 deg - No 
Ice 

112.225 45.929 -79.816 -7610.347 -4405.931 -11.971

0.9 Dead+1.0 Wind 30 deg - No 
Ice 

84.169 45.929 -79.816 -7615.979 -4407.695 -11.971

1.2 Dead+1.0 Wind 60 deg - No 
Ice 

112.225 76.766 -43.789 -4199.640 -7429.173 0.277

0.9 Dead+1.0 Wind 60 deg - No 
Ice 

84.169 76.766 -43.789 -4205.273 -7430.936 0.277

1.2 Dead+1.0 Wind 90 deg - No 
Ice 

112.225 90.891 0.416 61.998 -8756.239 11.409

0.9 Dead+1.0 Wind 90 deg - No 
Ice 

84.169 90.891 0.416 56.365 -8758.002 11.409

1.2 Dead+1.0 Wind 120 deg - 
No Ice 

112.225 85.629 49.319 4662.286 -8090.224 31.802

0.9 Dead+1.0 Wind 120 deg - 
No Ice 

84.169 85.629 49.319 4656.653 -8091.987 31.802

1.2 Dead+1.0 Wind 150 deg - 
No Ice 

112.225 49.342 84.402 7930.044 -4645.949 32.721

0.9 Dead+1.0 Wind 150 deg - 
No Ice 

84.169 49.342 84.402 7924.411 -4647.712 32.721

1.2 Dead+1.0 Wind 180 deg - 
No Ice 

112.225 0.491 94.480 8937.798 -44.450 27.812

0.9 Dead+1.0 Wind 180 deg - 
No Ice 

84.169 0.491 94.480 8932.165 -46.213 27.812

1.2 Dead+1.0 Wind 210 deg - 
No Ice 

112.225 -45.866 79.279 7588.112 4405.481 11.088

0.9 Dead+1.0 Wind 210 deg - 
No Ice 

84.169 -45.866 79.279 7582.479 4403.718 11.088

1.2 Dead+1.0 Wind 240 deg - 
No Ice 

112.225 -81.147 46.545 4458.098 7768.495 1.167

0.9 Dead+1.0 Wind 240 deg - 
No Ice 

84.169 -81.147 46.545 4452.465 7766.732 1.167

1.2 Dead+1.0 Wind 270 deg - 
No Ice 

112.225 -90.454 -0.421 -18.581 8714.589 -10.902

0.9 Dead+1.0 Wind 270 deg - 84.169 -90.454 -0.421 -24.213 8712.826 -10.902
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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
No Ice 
1.2 Dead+1.0 Wind 300 deg - 
No Ice 

112.225 -80.537 -46.501 -4389.348 7681.518 -31.093

0.9 Dead+1.0 Wind 300 deg - 
No Ice 

84.169 -80.537 -46.501 -4394.980 7679.754 -31.093

1.2 Dead+1.0 Wind 330 deg - 
No Ice 

112.225 -49.040 -84.440 -7891.443 4615.542 -32.684

0.9 Dead+1.0 Wind 330 deg - 
No Ice 

84.169 -49.040 -84.440 -7897.076 4613.778 -32.684

1.2 Dead+1.0 Ice+1.0 Temp 210.370 -0.000 -0.000 55.528 14.940 0.000
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

210.370 0.172 -21.084 -1992.248 -2.875 -3.320

1.2 Dead+1.0 Wind 30 deg+1.0 
Ice+1.0 Temp 

210.370 10.059 -17.184 -1645.037 -984.496 -0.800

1.2 Dead+1.0 Wind 60 deg+1.0 
Ice+1.0 Temp 

210.370 16.787 -9.601 -904.068 -1668.019 0.662

1.2 Dead+1.0 Wind 90 deg+1.0 
Ice+1.0 Temp 

210.370 19.822 -0.066 48.311 -1956.361 0.823

1.2 Dead+1.0 Wind 120 
deg+1.0 Ice+1.0 Temp 

210.370 18.311 10.321 1059.340 -1772.690 2.581

1.2 Dead+1.0 Wind 150 
deg+1.0 Ice+1.0 Temp 

210.370 10.506 18.000 1801.913 -1008.741 4.410

1.2 Dead+1.0 Wind 180 
deg+1.0 Ice+1.0 Temp 

210.370 0.043 20.351 2044.304 11.962 3.759

1.2 Dead+1.0 Wind 210 
deg+1.0 Ice+1.0 Temp 

210.370 -9.913 17.107 1746.542 1000.456 1.548

1.2 Dead+1.0 Wind 240 
deg+1.0 Ice+1.0 Temp 

210.370 -17.217 9.887 1036.423 1727.641 -0.402

1.2 Dead+1.0 Wind 270 
deg+1.0 Ice+1.0 Temp 

210.370 -19.690 -0.048 52.682 1972.274 -1.559

1.2 Dead+1.0 Wind 300 
deg+1.0 Ice+1.0 Temp 

210.370 -17.566 -10.106 -931.965 1740.483 -3.018

1.2 Dead+1.0 Wind 330 
deg+1.0 Ice+1.0 Temp 

210.370 -10.449 -18.013 -1692.467 1031.073 -4.402

Dead+Wind 0 deg - Service 93.521 -0.032 -19.647 -1820.027 7.324 -5.571
Dead+Wind 30 deg - Service 93.521 9.008 -15.655 -1478.279 -859.651 -2.348
Dead+Wind 60 deg - Service 93.521 15.056 -8.588 -809.329 -1452.607 0.054
Dead+Wind 90 deg - Service 93.521 17.827 0.082 26.516 -1712.887 2.238
Dead+Wind 120 deg - Service 93.521 16.795 9.673 928.782 -1582.260 6.237
Dead+Wind 150 deg - Service 93.521 9.678 16.554 1569.695 -906.726 6.418
Dead+Wind 180 deg - Service 93.521 0.096 18.531 1767.348 -4.223 5.455
Dead+Wind 210 deg - Service 93.521 -8.996 15.549 1502.631 868.552 2.175
Dead+Wind 240 deg - Service 93.521 -15.915 9.129 888.734 1528.148 0.229
Dead+Wind 270 deg - Service 93.521 -17.741 -0.083 10.712 1713.708 -2.138
Dead+Wind 300 deg - Service 93.521 -15.796 -9.120 -846.537 1511.089 -6.098
Dead+Wind 330 deg - Service 93.521 -9.618 -16.561 -1533.411 909.752 -6.410

  

 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 -93.521 0.000 0.000 93.521 0.000 0.000%
2 -0.161 -112.225 -100.173 0.161 112.225 100.173 0.000%
3 -0.161 -84.169 -100.173 0.161 84.169 100.173 0.000%
4 45.929 -112.225 -79.816 -45.929 112.225 79.816 0.000%
5 45.929 -84.169 -79.816 -45.929 84.169 79.816 0.000%
6 76.766 -112.225 -43.789 -76.766 112.225 43.789 0.000%
7 76.766 -84.169 -43.789 -76.766 84.169 43.789 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

8 90.891 -112.225 0.416 -90.891 112.225 -0.416 0.000%
9 90.891 -84.169 0.416 -90.891 84.169 -0.416 0.000%
10 85.629 -112.225 49.319 -85.629 112.225 -49.319 0.000%
11 85.629 -84.169 49.319 -85.629 84.169 -49.319 0.000%
12 49.342 -112.225 84.402 -49.342 112.225 -84.402 0.000%
13 49.342 -84.169 84.402 -49.342 84.169 -84.402 0.000%
14 0.491 -112.225 94.480 -0.491 112.225 -94.480 0.000%
15 0.491 -84.169 94.480 -0.491 84.169 -94.480 0.000%
16 -45.866 -112.225 79.279 45.866 112.225 -79.279 0.000%
17 -45.866 -84.169 79.279 45.866 84.169 -79.279 0.000%
18 -81.147 -112.225 46.545 81.147 112.225 -46.545 0.000%
19 -81.147 -84.169 46.545 81.147 84.169 -46.545 0.000%
20 -90.454 -112.225 -0.421 90.454 112.225 0.421 0.000%
21 -90.454 -84.169 -0.421 90.454 84.169 0.421 0.000%
22 -80.537 -112.225 -46.501 80.537 112.225 46.501 0.000%
23 -80.537 -84.169 -46.501 80.537 84.169 46.501 0.000%
24 -49.040 -112.225 -84.440 49.040 112.225 84.440 0.000%
25 -49.040 -84.169 -84.440 49.040 84.169 84.440 0.000%
26 0.000 -210.370 0.000 0.000 210.370 0.000 0.000%
27 0.172 -210.370 -21.084 -0.172 210.370 21.084 0.000%
28 10.059 -210.370 -17.184 -10.059 210.370 17.184 0.000%
29 16.787 -210.370 -9.601 -16.787 210.370 9.601 0.000%
30 19.822 -210.370 -0.066 -19.822 210.370 0.066 0.000%
31 18.311 -210.370 10.321 -18.311 210.370 -10.321 0.000%
32 10.506 -210.370 18.000 -10.506 210.370 -18.000 0.000%
33 0.043 -210.370 20.351 -0.043 210.370 -20.351 0.000%
34 -9.913 -210.370 17.107 9.913 210.370 -17.107 0.000%
35 -17.217 -210.370 9.887 17.217 210.370 -9.887 0.000%
36 -19.690 -210.370 -0.048 19.690 210.370 0.048 0.000%
37 -17.566 -210.370 -10.106 17.566 210.370 10.106 0.000%
38 -10.449 -210.370 -18.013 10.449 210.370 18.013 0.000%
39 -0.032 -93.521 -19.647 0.032 93.521 19.647 0.000%
40 9.008 -93.521 -15.655 -9.008 93.521 15.655 0.000%
41 15.056 -93.521 -8.588 -15.056 93.521 8.588 0.000%
42 17.827 -93.521 0.082 -17.827 93.521 -0.082 0.000%
43 16.795 -93.521 9.673 -16.795 93.521 -9.673 0.000%
44 9.678 -93.521 16.554 -9.678 93.521 -16.554 0.000%
45 0.096 -93.521 18.531 -0.096 93.521 -18.531 0.000%
46 -8.996 -93.521 15.549 8.996 93.521 -15.549 0.000%
47 -15.915 -93.521 9.129 15.915 93.521 -9.129 0.000%
48 -17.741 -93.521 -0.083 17.741 93.521 0.083 0.000%
49 -15.796 -93.521 -9.120 15.796 93.521 9.120 0.000%
50 -9.618 -93.521 -16.561 9.618 93.521 16.561 0.000%

 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T1 170 - 160 1.276 43 0.062 0.003
T2 160 - 140 1.145 43 0.060 0.002
T3 140 - 120 0.896 43 0.055 0.003
T4 120 - 100 0.668 43 0.047 0.003
T5 100 - 80 0.472 43 0.039 0.002
T6 80 - 60 0.311 43 0.031 0.002
T7 60 - 40 0.187 43 0.023 0.002
T8 40 - 20 0.096 39 0.015 0.001
T9 20 - 0 0.035 39 0.008 0.001
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 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
170' Lightning Rod 5/8'' x 5' 43 1.276 0.062 0.003 394582
169' (3) ACU-A20-N 43 1.263 0.061 0.003 394582
165' TFC2K 43 1.210 0.061 0.002 394582
151' (2) P65.15.XL.0 w/ Mount Pipe 43 1.031 0.058 0.003 239784
145' 800 10122 w/ Mount Pipe 43 0.957 0.056 0.003 265664
138' Andrew PAR6-59A 43 0.872 0.054 0.003 248872
130' LNX-6514DS-A1M w/ Mount Pipe 43 0.779 0.051 0.003 182838
106' COMMSCOPE 

VHLPX4-11W-6WH 
43 0.527 0.042 0.003 137260 

104' ANT150F2 43 0.508 0.041 0.002 137381
96' ERICSSON AIR 21 B4A B2P 43 0.437 0.038 0.002 135125
87' PR-950 43 0.363 0.034 0.002 129804
71' GPS-TMG-HR-26N 43 0.251 0.027 0.002 135749

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T1 170 - 160 6.464 10 0.307 0.018
T2 160 - 140 5.808 10 0.300 0.012
T3 140 - 120 4.554 10 0.276 0.017
T4 120 - 100 3.398 10 0.239 0.015
T5 100 - 80 2.402 10 0.200 0.012
T6 80 - 60 1.588 3 0.158 0.010
T7 60 - 40 0.958 3 0.114 0.008
T8 40 - 20 0.491 3 0.076 0.006
T9 20 - 0 0.177 2 0.038 0.003

   

  
 

 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' 10 6.464 0.307 0.018 105167
169' (3) ACU-A20-N 10 6.398 0.306 0.016 105167
165' TFC2K 10 6.135 0.303 0.012 105167
151' (2) P65.15.XL.0 w/ Mount Pipe 10 5.234 0.291 0.016 56629
145' 800 10122 w/ Mount Pipe 10 4.860 0.283 0.017 58116
138' Andrew PAR6-59A 10 4.433 0.272 0.017 52123
130' LNX-6514DS-A1M w/ Mount Pipe 10 3.960 0.258 0.016 37263
106' COMMSCOPE 

VHLPX4-11W-6WH 
10 2.682 0.212 0.013 27239 

104' ANT150F2 10 2.587 0.208 0.013 27231
96' ERICSSON AIR 21 B4A B2P 3 2.224 0.192 0.012 26694
87' PR-950 3 1.852 0.173 0.011 25587
71' GPS-TMG-HR-26N 3 1.283 0.138 0.009 26706
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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 1.496 54.517 
0.027  

1.05 Bolt Tension 

    Diagonal A325N 0.625 1 4.052 13.806 
0.294  

1.05 Bolt Shear 

    Top Girt A325N 0.625 1 0.389 9.914 
0.039  

1.05 Member Block 
Shear

T2 160 Leg A325N 1.250 4 6.750 87.220 
0.077  

1.05 Bolt Tension 

    Diagonal A325N 0.750 1 6.964 18.922 
0.368  

1.05 Gusset Bearing 

T3 140 Leg A325N 1.250 6 11.024 87.220 
0.126  

1.05 Bolt Tension 

    Diagonal A325N 1.000 1 10.577 20.227 
0.523  

1.05 Member Bearing

T4 120 Leg A325N 1.375 6 18.468 103.939 
0.178  

1.05 Bolt Tension 

    Diagonal A325N 1.000 1 12.274 26.970 
0.455  

1.05 Member Bearing

T5 100 Leg A325N 1.375 6 26.700 103.939 
0.257  

1.05 Bolt Tension 

    Diagonal A325N 1.125 1 16.839 26.100 
0.645  

1.05 Member Bearing

T6 80 Leg A325N 1.500 6 35.859 126.472 
0.284  

1.05 Bolt Tension 

    Diagonal A325N 1.125 1 17.811 32.625 
0.546  

1.05 Member Bearing

T7 60 Leg A325N 1.500 8 33.641 126.472 
0.266  

1.05 Bolt Tension 

    Diagonal A325N 1.250 1 19.007 31.538 
0.603  

1.05 Member Bearing

T8 40 Leg A325N 1.500 8 40.181 126.472 
0.318  

1.05 Bolt Tension 

    Diagonal A325N 1.250 1 20.585 31.538 
0.653  

1.05 Member Bearing

T9 20 Diagonal A325N 1.000 2 13.913 35.343 
0.394  

1.05 Bolt Shear 

    Horizontal A325N 1.000 2 9.767 26.916 
0.363  

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 -8.195 82.510 0.099 1  

T2 160 - 140 Sabre 4.5'' x 0.438'' 20'13/32
'' 

6'8-1/8'' 55.5 
K=1.00 

5.589 -35.238 200.839 0.175 1  

T3 140 - 120 Sabre 6.625'' x 0.432'' 20'13/32
'' 

6'8-1/8'' 36.5 
K=1.00 

8.405 -82.613 343.100 0.241 1  

T4 120 - 100 Sabre 8.625'' x 0.5'' 20'13/32
'' 

6'8-1/8'' 27.8 
K=1.00 

12.763 -137.862 542.674 0.254 1  

T5 100 - 80 Sabre 10.750'' x 0.500'' 20'13/32
'' 

10'7/32'' 33.1 
K=1.00 

16.101 -196.730 668.659 0.294 1  

T6 80 - 60 Sabre 12.75'' x 0.5'' 20'13/32
'' 

10'7/32'' 27.7 
K=1.00 

19.242 -261.799 818.560 0.320 1  

T7 60 - 40 Sabre 16'' x 0.5'' 20'13/32 10'7/32'' 21.9 24.347 -326.454 1057.800 0.309 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

'' K=1.00 

T8 40 - 20 Sabre 18'' x 0.5'' 20'13/32
'' 

10'7/32'' 19.4 
K=1.00 

27.489 -390.333 1203.360 0.324 1  

T9 20 - 0 Sabre 18'' x 0.5'' 20'13/32
'' 

5'3/32'' 9.7 
K=1.00 

27.489 -435.845 1228.500 0.355 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 -4.040 17.250 0.234 1  

T2 160 - 140 L3x3x3/8 12'6-31/
32'' 

6'1-7/16'
' 

125.1 
K=1.00 

2.110 -7.114 38.577 0.184 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 -10.677 48.877 0.218 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 -12.422 51.122 0.243 1  

T5 100 - 80 L5x5x1/2 19'3-9/1
6'' 

9'2-13/1
6'' 

114.5 
K=1.02 

4.750 -16.963 100.449 0.169 1  

T6 80 - 60 L5x5x5/8 21'3/8'' 10'5/32'' 122.9 
K=1.00 

5.860 -18.009 110.813 0.163 1  

T7 60 - 40 L5x5x5/8 22'9-23/
32'' 

10'8-15/
16'' 

131.8 
K=1.00 

5.860 -19.285 96.513 0.200 1  

T8 40 - 20 L5x5x5/8 24'7-1/2'
' 

11'6-13/
16'' 

141.9 
K=1.00 

5.860 -20.899 83.268 0.251 1  

T9 20 - 0 L5x5x5/8 16'1/8'' 15'19/32
'' 

118.8 
K=1.00 

5.860 -27.826 117.313 0.237 1  

        

 
1 P u  / Pn controls 
 
 

 Horizontal 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 2L3 1/2x3 1/2x1/4x3/8 24' 11'3'' 155.5 
K=1.00 

3.380 -19.745 39.205 0.504 1  

    2L 'a' > 64.466 in - 159   
        

 
1 P u  / Pn controls 
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 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 -0.448 7.986 0.056 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 -7.565 41.028 0.184 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 -4.805 22.837 0.210 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

T9 20 - 0 L3x3x3/16 12' 12' 241.6 
K=1.00 

1.090 -0.030 5.344 0.006 1  

        

 
1 P u  / Pn controls 
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 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 5.986 100.281 0.060 1  

T2 160 - 140 Sabre 4.5'' x 0.438'' 20'13/32
'' 

6'8-1/8'' 55.5 5.589 27.002 251.522 0.107 1  

T3 140 - 120 Sabre 6.625'' x 0.432'' 20'13/32
'' 

6'8-1/8'' 36.5 8.405 66.146 378.222 0.175 1  

T4 120 - 100 Sabre 8.625'' x 0.5'' 20'13/32
'' 

6'8-1/8'' 27.8 12.763 110.811 574.322 0.193 1  

T5 100 - 80 Sabre 10.750'' x 0.500'' 20'13/32
'' 

10'7/32'' 33.1 16.101 160.202 724.530 0.221 1  

T6 80 - 60 Sabre 12.75'' x 0.5'' 20'13/32
'' 

10'7/32'' 27.7 19.242 215.155 865.902 0.248 1  

T7 60 - 40 Sabre 16'' x 0.5'' 20'13/32
'' 

10'7/32'' 21.9 24.347 269.128 1095.630 0.246 1  

T8 40 - 20 Sabre 18'' x 0.5'' 20'13/32
'' 

10'7/32'' 19.4 27.489 321.447 1237.000 0.260 1  

T9 20 - 0 Sabre 18'' x 0.5'' 20'13/32
'' 

5'3/32'' 9.7 27.489 357.005 1237.000 0.289 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 4.052 35.194 0.115 1  

T2 160 - 140 L3x3x3/8 12'6-31/
32'' 

6'1-7/16'
' 

82.4 1.336 6.964 58.134 0.120 1  

T3 140 - 120 L3 1/2x3 1/2x3/8 14'3-25/
32'' 

6'10-13/
32'' 

78.9 1.544 10.577 67.146 0.158 1  

T4 120 - 100 L3 1/2x3 1/2x1/2 16'1-11/
32'' 

7'8-1/8'' 88.8 2.016 12.274 87.680 0.140 1  

T5 100 - 80 L5x5x1/2 19'3-9/1
6'' 

9'2-13/1
6'' 

73.4 3.094 16.839 134.578 0.125 1  

T6 80 - 60 L5x5x5/8 21'3/8'' 10'5/32'' 80.5 3.809 17.811 165.694 0.107 1  

T7 60 - 40 L5x5x5/8 22'9-23/
32'' 

10'8-15/
16'' 

86.4 3.750 19.007 163.145 0.117 1  

T8 40 - 20 L5x5x5/8 24'7-1/2'
' 

11'6-13/
16'' 

92.9 3.750 20.585 163.145 0.126 1  

T9 20 - 0 L5x5x5/8 16'1/8'' 15'19/32
'' 

118.8 3.868 26.061 168.243 0.155 1  

        
1 P u  / Pn controls 
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 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 24' 11'3'' 123.9 2.113 19.533 91.921 0.212 1  

    2L 'a' > 64.466 in - 152   
        

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 0.389 24.840 0.016 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 5'9'' 5' 65.1 1.780 7.647 57.672 0.133 1  

        
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 1.440 4.891 46.656 0.105 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 0.010 35.316 0.000 1  

        
1 P u  / Pn controls 
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 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'' 2 -8.195 86.635 9.5 Pass 
T2 160 - 140 Leg Sabre 4.5'' x 0.438'' 20 -35.238 210.881 16.7 Pass 
T3 140 - 120 Leg Sabre 6.625'' x 0.432'' 41 -82.613 360.255 22.9 Pass 
T4 120 - 100 Leg Sabre 8.625'' x 0.5'' 62 -137.862 569.808 24.2 Pass 
T5 100 - 80 Leg Sabre 10.750'' x 0.500'' 83 -196.730 702.092 28.0 Pass 
T6 80 - 60 Leg Sabre 12.75'' x 0.5'' 98 -261.799 859.488 30.5 Pass 
T7 60 - 40 Leg Sabre 16'' x 0.5'' 113 -326.454 1110.690 29.4 Pass 
T8 40 - 20 Leg Sabre 18'' x 0.5'' 128 -390.333 1263.528 30.9 Pass 
T9 20 - 0 Leg Sabre 18'' x 0.5'' 144 -435.845 1289.925 33.8 Pass 
T1 170 - 160 Diagonal L2x2x3/8 10 -4.040 18.112 22.3 

28.0 (b) 
Pass  

T2 160 - 140 Diagonal L3x3x3/8 25 -7.114 40.506 17.6 
35.0 (b) 

Pass  

T3 140 - 120 Diagonal L3 1/2x3 1/2x3/8 44 -10.677 51.321 20.8 
49.8 (b) 

Pass  

T4 120 - 100 Diagonal L3 1/2x3 1/2x1/2 65 -12.422 53.678 23.1 
43.3 (b) 

Pass  

T5 100 - 80 Diagonal L5x5x1/2 86 -16.963 105.471 16.1 
61.4 (b) 

Pass  

T6 80 - 60 Diagonal L5x5x5/8 104 -18.009 116.354 15.5 
52.0 (b) 

Pass  

T7 60 - 40 Diagonal L5x5x5/8 118 -19.285 101.338 19.0 
57.4 (b) 

Pass  

T8 40 - 20 Diagonal L5x5x5/8 133 -20.899 87.432 23.9 
62.2 (b) 

Pass  

T9 20 - 0 Diagonal L5x5x5/8 153 -27.826 123.179 22.6 
37.5 (b) 

Pass  

T9 20 - 0 Horizontal 2L3 1/2x3 1/2x1/4x3/8 159 -19.745 41.165 48.0 Pass 
T1 170 - 160 Top Girt L2 1/2x2 1/2x3/16 4 -0.448 8.385 5.3 Pass 
T9 20 - 0 Redund Horz 1 

Bracing 
L3x3x5/16 157 -7.565 43.079 17.6 Pass  

T9 20 - 0 Redund Diag 1 
Bracing 

L3x3x1/4 162 -4.805 23.979 20.0 Pass  

T9 20 - 0 Inner Bracing L3x3x3/16 167 -0.030 5.612 0.6 Pass 
       Summary 
      Leg (T9) 33.8 Pass 
            Diagonal 

(T8) 
62.2 Pass  

            Horizontal 
(T9) 

48.0 Pass  

            Top Girt 
(T1) 

5.3 Pass  

            Redund 
Horz 1 

Bracing (T9) 

17.6 Pass  

            Redund 
Diag 1 

Bracing (T9) 

20.0 Pass  

            Inner 
Bracing (T9) 

0.6 Pass  

      Bolt Checks 62.2 Pass 
     RATING = 62.2 Pass  
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100736.005.01 - TRURO, MA

Bolted Angle Connection Analysis

V2.2.1

TIA-222 Rev.
Apply TIA-222-H Section 15.5?

1 1 1

2 1 1 Tension - Mbr. Bearing

Max Rating 48.7%

4.89 4.81 11.96 24.29

PROJECT

SUBJECT

DATE PAGE OF

20 - 0  Redundant Diagonal (1) L3x3x1/4 A36 1 1.25 1.75 AllowableA325N 38.9%

H
Yes

03/27/19

Allowable Tension - Mbr. Block Shear30.36 Redundant Horizontal (1) 7.5720 - 0 A36L3x3x5/16 A325N1 1.25 1.75 48.7%14.957.65

1 1

Bolt Tens. 

Load 

(k)

Comp. 

Load 

(k)

Tens. 

Capacity 

(k)

Comp. 

Capacity 

(k)

Rating Limit State

Qty

Elevation (ft) Component

Size Grade Qty Size Grade
Edge Dist. 

(in)
Gage (in)

Pitch 

(in)
Coping A B C D E

Coping Dimensions (in)Angle

1717 S. Boulder, Suite 300                  
Tulsa, OK 74119                        
(918) 587-4630



Project Information
BU #

Site Name

Order #

Tower Information
Tower Type

TIA-222 Rev

ASIF

Comp. Uplift

Axial (k) 469.00 385.00

Shear (k) 59.00 51.00

12

2

A572-50 Fy=50 ksi Fu=65 ksi

No Not Considered, lar<=1(d)

1.25

0.5

N-Included

Symmetrical

Anchor Rod Results
39.08

4.92

-

125.00

37.50

-

31.4% Pass

Shear Cap., φVn (kips)

Moment Cap., φMn (kip-in)

Thread Type:

Grout Considered:

Configuration:

Anchor Rod Data

Applied Loads

Eta Factor, η:

Iar (in):

Quantity:

Diameter (in):

Stress Rating

Axial, Pu_c (kips)

Shear, Vu (kips)

Moment, Mu (kip-in)

Axial Cap., φPn_c (kips)

Material Grade:

841273

TRURO, MA

479923, Rev. 0

Self Support

H

1.333

Apply TIA-222-H Section 15.5

CCIplate - version 3.6.0 Analysis Date: 3/27/2019



TIA-222 Revison: Check Pier Capacity only at location of Max Moment? No

Tower Type:

Soil Lateral Capacity Compression Uplift
Comp. Uplift 23.12 23.12

48.05 55.58

469 385 940.26 812.77

59 51 2.6% 2.3%

Soil Vertical Capacity Compression Uplift

1274.19 1274.19

3 ksi 294.52 -

60 ksi 467.32 350.49

1568.72 1624.68

936.32 385.00

41.5 ft 56.8% 22.6%

0.5 ft Reinforced Concrete Capacity Compression Uplift

24.02 22.30

938.13 811.25

10 ft 13873.03 13546.96

46 6.4% 5.7%

10

3 in

4

*Rating per TIA-222-H Section 15.5

20 ft # of Layers 6

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

N/A

Cohesionless

Cohesionless

Cohesionless

Cohesionless

Cohesive

Cohesionless

56.8%

6.4%

Soil Interaction Rating*
Structural Foundation Rating*

Analysis Results

Drilled Pier Foundation

BU # :

Site Name:

Order Number:

Self Support

Applied Loads

Material Properties

Pier Design Data

H

841273

TRURO, MA

479923, Rev. 0

Moment (kip-ft)

Axial Force (kips)

Shear Force (kips)

Concrete Strength, f'c:

Dv=0 (ft from TOC)

Soil Safety Factor
Max Moment (kip-ft)

Rating*

Skin Friction (kips)

Weight of Concrete (kips)

Calculated 

Ultimate Skin 

Friction Uplift     

(ksf)

Calculated 

Ultimate Skin 

Friction Comp               

(ksf)

Layer
Top          

(ft)

Bottom     

(ft)

Thickness     

(ft)

Ultimate Skin 

Friction Comp 

Override               

(ksf)

Ultimate Skin 

Friction Uplift 

Override (ksf)

Groundwater Depth

Soil Profile

Soil Type
SPT Blow 

Count

Ult. Gross  

Bearing 

Capacity    

(ksf)

γsoil          

(pcf)

γconcrete  

(pcf)

Cohesion    

(ksf)

Angle of 

Friction 

(degrees)

Depth

Ext. Above Grade

Critical Depth (ft from TOC)
Critical Moment (kip-ft)

Critical Moment Capacity
Rating*

Pier Section 1

From 0.5' above grade to 41.5' below grade

Rebar Size

Clear Cover to Ties

Tie Size

Rating*

Rebar Strength, Fy:

End Bearing (kips)

Total Capacity (kips)
Axial (kips)

Check Limitation

Apply TIA-222-H Section 15.5:

Pier Diameter

Rebar Quantity

Version 2.1.1



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-10

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 107.04 ft (NAVD 88)

Latitude:
Longitude:

42.021667

-70.075

Wind

Results: 

Data Source: 

Date Accessed: 

Wind Speed: 139 Vmph

10-year MRI 81 Vmph

25-year MRI 93 Vmph

50-year MRI 103 Vmph

100-year MRI 115 Vmph

ASCE/SEI 7-10, Fig. 26.5-1A and Figs. CC-1–CC-4, incorporating errata of 
March 12, 2014

Tue Mar 26 2019

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

Site is in a hurricane-prone region as defined in ASCE/SEI 7-10 Section 26.2. Glazed openings shall be protected 
against wind-borne debris as specified in Section 26.10.3.

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

Page 1 of 3https://asce7hazardtool.online/ Tue Mar 26 2019



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

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: 

Date Source: 

Tue Mar 26 2019
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 Mar 26 2019



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 Mar 26 2019

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.

Page 3 of 3https://asce7hazardtool.online/ Tue Mar 26 2019



7 

  



 
 

 

Date: March 18, 2019 
 
Charles McGuirt 
Crown Castle  
3530 Toringdon Way, Suite 300   
Charlotte, NC 28277 
(704) 405-6607 
 

 
 

Engineered Tower Solutions, PLLC 
8120 Sheridan Blvd, Suite A-311 
Westminster, CO 80003 
(919) 782-2710  
brandon.little@ets-pllc.com 

Subject:  Mount Analysis Report 
 
Carrier Designation: T-Mobile Equipment Change-Out 
  Carrier Site Number: 4HY0568A 
  Carrier Site Name: HY568/Cingular Truro 
   
Crown Castle Designation: Crown Castle BU Number: 841273 
  Crown Castle Site Name: TRURO 
  Crown Castle JDE Number: 559264 
  Crown Castle Order Number: 479923 Rev. 0 
 
Engineering Firm Designation: ETS Report Designation:  191474.14 
      
Site Data:  344 Route 6, North Truro, Barnstable County, MA 02652 
  Latitude: 42° 1' 18.00" Longitude: -70° 4' 30.00” 
 
Structure Information: Tower Height & Type:   170.0-ft Self-Support Tower 
  Mount Elevation:    96.0-ft 
 Mount Type:    12.5 ft Sector Mount 
 
Dear Charles McGuirt, 
 
Engineered Tower Solutions, PLLC is pleased to submit this "Mount Analysis Report" to determine the structural integrity 
of T-Mobile’s antenna mounting system with the proposed appurtenance and equipment addition on the abovementioned 
supporting tower structure. Analysis of the existing supporting tower structure is to be completed by others and therefore is 
not part of this analysis. Analysis of the antenna mounting system as a tie-off point for fall protection or rigging is not part of 
this document. 
  
The purpose of the analysis is to determine acceptability of the mount stress level. Based on our analysis we have 
determined the mount stress level to be: 
 

Sector Mount (Multiple)   Sufficient* 
*Sufficient upon completion of the changes listed in the “Recommendations” section of this report 
 

This analysis utilizes an ultimate 3-second gust wind speed of 139 mph as required by the 2015 IBC as amended by the 
Massachusetts State Building Code, Ninth Edition. Applicable Standard references and design criteria are listed in Section 2 
– Analysis Criteria. 
 
Mount structural analysis prepared by: Brandon R. Little, EI 
 
Respectfully Submitted by: 
 
Frederic G. Bost, PE, CWI, GC 
Vice President 
(919) 782-2710 
Geoff.Bost@ets-pllc.com 
 

 

  
3/18/19
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1) INTRODUCTION 
 
This mount is an existing 12.5 ft USF12-3XX-U Sector Mount designed by Site Pro 1. This mount is installed at the 96.0 ft 
elevation on (3) sectors of the 170.0 ft Self-Support tower. 
 
2) ANALYSIS CRITERIA 
 

Building Code:  2015 IBC 
TIA-222 Revision:  TIA-222-H 
Risk Category:  II 
Wind Speed:  139 mph 
Exposure Category:  C 
Topographic Factor at Base:  1.000 
Topographic Factor at Mount:  1.000 
Ice Thickness:  1.50 in 
Wind Speed with Ice:  50 mph 
Seismic Ss:  0.168 
Seismic S1:  0.058 
Live Loading Wind Speed:  30 mph 
Man Live Load at Mid/End-Points: 250 lb 
Man Live Load at Mount Pipes: 500 lb 

 
Table 1 – Proposed Equipment Configuration 

Mount 
Centerline 

(ft) 

Antenna 
Centerline 

(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna 
Model 

Mount / Modification 
Details 

96.0 97.0 

3 Ericsson RRUS 11 B2 

(3) 12.5 ft Site Pro 1 
USF12-3XX-U Sector 

Mounts 

3 Ericsson Ericsson AIR 21 B4A B2P 

3 RFS/Celwave 
APXVAARR24_43-U-

NA20 
3 RFS/Celwave ATM1900D-1A20 
3 Ericsson Radio 4449 B12/B71 
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3) ANALYSIS PROCEDURE 
 

Table 2 – Documents Provided 
Document Remarks Reference Source 

Structure Level Drawings 
(Proposed) 

T-Mobile Northeast LLC 03/12/2019 CCISites 

Carrier Application T-Mobile 03/11/2019 CCISites 

4-Structural Analysis Report B+T Group 7280600 CCISites 

Mount Manufacturer Drawings 
Site Pro 1 

USF12-3XX-U 
04/28/2011 Site Pro 1 

 
3.1)   Analysis Method 

 
RISA-3D (version 17.0.2), 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. 
 
A tool internally developed, using Microsoft Excel, by ETS, PLLC was used to calculate wind loading on all 
appurtenances, dishes, and mount members for various load cases. Selected output from the analysis is included 
in Appendix B. 
 
This analysis was performed in accordance with Crown Castle’s ENG-SOW-10208 Tower Mount Analysis 
(Revision C). 

 
3.2) Assumptions 

 
1) The configuration of antennas, mounts and other appurtenances are as specified in Table 1 and the 

referenced drawings. 
2) All member connections are assumed to have been designed to meet or exceed the load carrying capacity 

of the connected member unless otherwise specified in this report. 
3) This Structural Analysis is not a condition assessment of the mount and is an evaluation of the theoretical 

structural capacity. 
4) This analysis is based from the information supplied, and therefore, this report’s results are as accurate as 

the supplied data. 
5) Engineered Tower Solutions, PLLC makes no warranties, expressed and/or implied, in connection with this 

report, and disclaims any liability associated with material, fabrication, or erection of the mount. 
Engineered Tower Solutions, PLLC will not be held responsible from any consequential or incidental 
damages sustained by any person, firm, or organization as a result of the contents of this report. The 
maximum liability of Engineered Tower Solutions, PLLC pursuant to this report will be limited to the total 
fee received for compilation of this report. 

6) It is the tower owner’s responsibility to verify that the mount modeled and analyzed is the correct structure 
modeled. 

7) The use of this report shall be limited to the purpose for which it was commissioned and may not be used 
for any other purposes without the written consent of Engineered Tower Solutions, PLLC. 

8) Steel grades have been assumed as follows: 
 
a) Channel, Solid Round, Angle, Plate  ASTM A36 (Gr 36) 
b) HSS (Rectangular)     ASTM A500 (Gr B-46) 
c) HSS (Round)     ASTM A500 (Gr B-42) 
d) Pipe     ASTM A53 (Gr 35) 
e) Connection Bolts    ASTM A325 

 
This analysis may be affected if any assumptions are not valid or have been made in error. Engineered Tower 
Solutions, PLLC should be notified to determine the effect on the structural integrity of the tower. 
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4) ANALYSIS RESULTS

Table 3 – Mount Component Stresses vs. Capacity (Sector Mount, All Sectors)

Notes Component Critical Member 
Centerline 

(ft) 
% Capacity Pass / Fail 

1,3 Face Mount FMBOT 

96.0 

87.4 PASS 
1,3 Mount Pipe MP1 75.0 PASS 
1,3 Sidearm – Horizontal SABOT 30.0 PASS 
1,3 Sidearm – Vertical SAV2 17.6 PASS 
1,3 Tieback STAB2 32.7 PASS 
2,3 Mount to Tower Connection N2 92.2 PASS 

Notes: 
1) See additional documentation in “Appendix C – Software Analysis Output” for calculations supporting the % capacity

consumed.
2) See additional documentation in “Appendix D – Additional Calculations” for calculations supporting the % capacity

consumed.
3) All sectors are typical.

Table 4 - Tieback Connection Data Table 
Tower 

Connection 
Node No. 

Existing / 
Proposed 

Resultant End 
Reaction (lb) 

Connected 
Member Type 

Connected 
Member Size 

Member 
Compressive 
Capacity (lb)2 

Notes 

N34 Existing 975 Diagonal L5x5x1/2 1157 1 
N36 Existing 1542 Diagonal L5x5x1/2 1157 1 

Notes: 
1) Tieback connection point is NOT within 25% of either end of the connected tower member
2) Reduced member compressive capacity according to CED-STD-10294 Standard for Installation of Mounts and

Appurtenances

Tower Mount Rating (max from all components) = 92.2% 

4.1)  Recommendations 

The mount has sufficient capacity to carry the proposed loading configuration. In order for the results of the analysis 
to be considered valid, the modifications listed below must be completed. 

1. Shift existing leftmost tieback up to 18 inches above the bottom face mount member (see rendered view in
Appendix E for additional details).

2. Shift existing rightmost tieback up to 12 inches above the bottom face mount member (see rendered view
in Appendix E for additional details).

No additional structural modifications are required at this time, provided the above-listed changes are implemented. 
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APPENDIX A 
 

WIRE FRAME AND RENDERED MODELS 
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APPENDIX B 
 

SOFTWARE INPUT CALCULATIONS 



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-10

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 0 ft (NAVD 88)

Latitude:
Longitude:

42.021667

-70.075

Wind

Results: 

Data Source: 

Date Accessed: 

Wind Speed: 139 Vmph

10-year MRI 81 Vmph

25-year MRI 93 Vmph

50-year MRI 103 Vmph

100-year MRI 115 Vmph

ASCE/SEI 7-10, Fig. 26.5-1A and Figs. CC-1–CC-4, incorporating errata of 
March 12, 2014

Fri Mar 15 2019

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

Site is in a hurricane-prone region as defined in ASCE/SEI 7-10 Section 26.2. Glazed openings shall be protected 
against wind-borne debris as specified in Section 26.10.3.

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

Page 1 of 3https://asce7hazardtool.online/ Fri Mar 15 2019
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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

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: 

Date Source: 

Fri Mar 15 2019
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/ Fri Mar 15 2019
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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

Fri Mar 15 2019

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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Mount Support (Tower, or Building Support)? Tower 0.168
Risk Category (TIA Table 2‐1) II 0.058
Exposure Category  C D
Basic Wind Speed without Ice, V 139 mph 1.600
Basic Wind Speed with Ice, V i 30 mph 2.400
Design of Ice,  δice 56 pcf 0.179
Design Ice Thickness, t i 1.50 in 0.093
Basic Wind Speed (Maintenance) 50 mph 2.00
Maintenance Load, L m 500 lb 1.00
Maintenance Load, L v 250 lb 1.00
Height of Structure, h 96.0 ft 0.0896
Mount Centerline, hm 170.0 ft Eh = 0.090 W
Topographic Factor, K zt 1.00 Ev = 0.036 D
Rooftop Wind Speed‐Up Factor, K s 1.00
Mean Elevation of base of structure above sea level, z s 00 ft
Ground Elevation Factor, K e 1.00
Wind Direction Probability Factor, K d 0.95
Gust Response Factor, G h 1.00
Shielding Factor for Appurtenances, K a 0.90 Output File Name: Include MW No
Interpolation Linear

Mount Pipe Mount Location Vertical Offset
(ft)

Length
(in)

Diameter
(in)

Weight
(lbs) Shape Velocity Pressure 

Coefficient, KZ
C Flow Pattern Velocity Pressure

(psf), qZ
Antenna Offset

(ft)
Antenna Length

(in)
Top Protrusion

(in)
Base Protrusion

(in) CA
AA

(ft2)
CAAA

(ft2)
Design Wind Force

(lbf), FA
Aspect Ratio CA

AA

(ft2)
CAAA

(ft2)
Design Wind Force

(lbf), FA
Height Escalation 

Factor, KiZ
Design Ice Thickness 

(in), tiZ
Flow Pattern Velocity Pressure

(psf), qZ
Ice Weight

(lbs) CA
AA

(ft2)
CAAA

(ft2)
Design Wind Force

(lbf), FA
Aspect Ratio CA

AA

(ft2)
CAAA

(ft2)
Design Wind Force

(lbf), FA

P 2 SCH 40 x 72 MP1 0.00 ft 72.00 in 2.38 in 21.94 lb Round 1.4152 32.7 Subcritical 66.50 psf 1.00 ft 55.90 in 0.00 in 20.05 in 1.00 0.331 0.331 21.99 lb 30.3 1.20 1.188 1.425 94.76 lb 1.18 1.767 in Subcritical 3.10 psf 53.66 lbs 1.00 0.968 0.968 3.00 lb 12.8 0.93 3.100 2.878 8.92 lb
P 2 SCH 40 x 72 MP2 0.00 ft 72.00 in 2.38 in 21.94 lb Round 1.4152 32.7 Subcritical 66.50 psf 0.00 ft 0.00 in 36.00 in 36.00 in 1.20 1.188 1.425 94.76 lb 30.3 1.20 1.188 1.425 94.76 lb 1.18 1.767 in Subcritical 3.10 psf 53.66 lbs 0.93 3.100 2.878 8.92 lb 12.8 0.93 3.100 2.878 8.92 lb
P 2 SCH 40 x 72 MP3 0.00 ft 72.00 in 2.38 in 21.94 lb Round 1.4152 32.7 Subcritical 66.50 psf 1.00 ft 95.90 in 0.00 in 0.05 in 1.00 0.001 0.001 0.05 lb 30.3 1.20 1.188 1.425 94.76 lb 1.18 1.767 in Subcritical 3.10 psf 53.66 lbs 1.00 0.147 0.147 0.46 lb 12.8 0.93 3.100 2.878 8.92 lb

Appurtenance Appurtenance Type Mount Location Quantity Vertical Offset
(ft) Allow Shielding Length

(in)
Rotate 

Width/Depth
Width
(in)

Depth
(in)

Weight
(lbs) Shape Velocity Pressure 

Coefficient, KZ
C Flow Pattern Velocity Pressure

(psf), qZ
Antenna Width

(in)
Side Protrusion

(in) % Shielded Aspect Ratio CA
AA

(ft2)
CAAA

(ft2)
Design Wind Force

(lbf), FA
Aspect Ratio CA

AA

(ft2)
CAAA

(ft2)
Design Wind Force

(lbf), FA
Height Escalation 

Factor, KiZ
Design Ice Thickness 

(in), tiZ
Flow Pattern Velocity Pressure

(psf), qZ
Side Protrusion Ice

(in)
Ice Weight

(lbs) Aspect Ratio Apprt. CA Ice CA
Apprt. AA

(ft2)
Ice AA

(ft2)
CAAA

(ft2)
Design Wind Force

(lbf), FA
Aspect Ratio Apprt. CA Ice CA

AA

(ft2)
CAAA

(ft2)
Ericsson // Ericsson AIR 21 B4A B2P Antenna MP1 1 1.00 ft No 55.90 in No 12.10 in 7.87 in 91.50 lb Flat 1.4170 166.8 Subcritical 66.58 psf 12.10 in 0.00 in 0.0% 4.6 1.29 4.697 6.079 404.75 lb 7.1 1.40 3.055 4.288 285.47 lb 1.18 1.768 in Subcritical 3.101 psf 0.00 in 163.05 lb 3.8 1.26 0.73 4.70 1.460 6.972 21.62 lb 5.2 1.3 0.76 1.653 5.291
Ericsson // RRUS 11 B12 TME MP1 1 1.00 ft Yes 20.00 in No 17.00 in 7.00 in 50.70 lb Flat 1.4170 234.4 Subcritical 66.58 psf 12.10 in 4.90 in 71.2% 1.2 1.20 0.681 0.817 54.37 lb 2.9 1.22 0.972 1.182 78.70 lb 1.18 1.768 in Subcritical 3.101 psf 1.36 in 72.56 lb 1.1 1.20 0.70 0.19 0.612 0.655 2.03 lb 2.2 1.2 0.70 0.750 1.692
RFS/Celwave // ATM1900D‐1A20 TME MP1 1 1.00 ft No 10.10 in No 8.70 in 2.80 in 8.40 lb Flat 1.4170 120.0 Subcritical 66.58 psf 12.10 in 0.00 in 0.0% 1.2 1.20 0.610 0.732 48.75 lb 3.6 1.25 0.196 0.245 16.33 lb 1.18 1.768 in Subcritical 3.101 psf 0.00 in 19.83 lb 1.1 1.20 0.70 0.61 0.335 0.967 3.00 lb 2.2 1.2 0.70 0.404 0.518
Ericsson // Radio 4449 B12/B71 TME MP1 1 1.00 ft No 14.95 in No 13.19 in 9.25 in 75.00 lb Flat 1.4170 181.9 Subcritical 66.58 psf 12.10 in 1.09 in 0.0% 1.1 1.20 1.369 1.643 109.41 lb 1.6 1.20 0.960 1.152 76.73 lb 1.18 1.768 in Subcritical 3.101 psf 0.00 in 48.12 lb 1.1 1.20 0.70 1.37 0.454 1.961 6.08 lb 1.4 1.2 0.70 0.681 1.629
RFS/Celwave // APXVAARR24_43‐U‐NA20 Antenna MP3 1 1.00 ft No 95.90 in No 24.00 in 8.70 in 128.00 lb Flat 1.4170 330.9 Subcritical 66.58 psf 24.00 in 0.00 in 0.0% 4.0 1.27 15.983 20.243 1347.76 lb 11.0 1.53 5.794 8.889 591.80 lb 1.18 1.768 in Subcritical 3.101 psf 0.00 in 471.26 lb 3.6 1.25 0.72 15.98 2.442 21.739 67.42 lb 8.1 1.4 0.83 2.656 10.520

Mount Pipe Point Loads
Normal Transverse Normal Transverse Normal Transverse Normal Transverse
Ka EPAN Ka EPAT Ka EPAN, ice Ka EPAT, ice Ka EPAN Ka EPAT Ka EPAN, ice Ka EPAT, ice

MP1 225.6 lb 211.1 lb 239.9 lb 357.2 lb 12.7 lb 18.7 lb 84.1 lb/ft 59.3 lb/ft 4.5 lb/ft 3.4 lb/ft
MP2 0.0 lb 85.3 lb 85.3 lb 53.7 lb 8.0 lb 8.0 lb 0.0 lb/ft 0.0 lb/ft 0.0 lb/ft 0.0 lb/ft
MP3 128.0 lb 0.0 lb 85.3 lb 524.9 lb 0.4 lb 8.0 lb 202.3 lb/ft 88.8 lb/ft 10.1 lb/ft 4.9 lb/ft

Member Distributed Loads

2.0SCH40 0.0 ft 2.375 in 2.375 in Round 1.42 1.20 66.50 psf 14.2 lb/ft 1.178 1.767 in 1.20 3.098 8.9 lb/ft 1.6 lb/ft
HSS3x3x1/4 0.0 ft 3.000 in 3.000 in Flat 1.42 2.00 66.50 psf 29.9 lb/ft 1.178 1.767 in 1.20 3.098 13.0 lb/ft 2.4 lb/ft
HSS2.375x0.188 0.0 ft 2.375 in 2.375 in Round 1.42 1.20 66.50 psf 14.2 lb/ft 1.178 1.767 in 1.20 3.098 8.9 lb/ft 1.6 lb/ft
HSS3x0.216 0.0 ft 3.000 in 3.000 in Round 1.42 1.20 66.50 psf 18.0 lb/ft 1.178 1.767 in 1.20 3.098 10.3 lb/ft 1.8 lb/ft
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Ice LoadDead Load
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Velocity Pressure 
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Vertical Seismic Load Effect, E v = 0.2 SDS D As
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Wind Force ‐ Ice (Side)

Wind Force ‐ Ice (Front) Wind Force ‐ Ice (Side)

Force Coefficients ‐ No Ice Force Coefficients ‐ Ice Wind Force ‐ Ice (Front)

Design spectral response acceleration parameter at a period of 1 second, S D1

No Ice ‐ TME & Mount Ice ‐ TME & Mount
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Spectral response acceleration parameter at a period of 1 second, S 1
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Short‐period site coefficient, F a

Long‐period site coefficient, F v

Design spectral response acceleration parameter at short periods, S DS
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Job Number : 191474.14 Checked By: JAA
Model Name : 841273 - TRURO Mount Analysis

Joint Coordinates and Temperatures
Label X [in] Y [in] Z [in] Temp [F] Detach From Diap...

1 N1 0 0 0 0
2 N2 0 36 0 0
3 N3 -25 0 0 0
4 N4 -25 36 0 0
5 N5 -6.4075 0 0 0
6 N6 -6.4075 36 0 0
7 N7 -25 46.25 0 0
8 N8 -25 -10.25 0 0
9 N9 -27.6875 0 0 0
10 N10 -27.6875 36 0 0
11 N11 -27.6875 0 75 0
12 N12 -27.6875 36 75 0
13 N13 -27.6875 0 -75 0
14 N14 -27.6875 36 -75 0
15 N15 -27.6875 0 69 0
16 N16 -27.6875 36 69 0
17 N17 -27.6875 0 -69 0
18 N18 -27.6875 36 -69 0
19 N19 -27.6875 0 6 0
20 N20 -27.6875 36 6 0
21 N21 -30.0625 0 69 0
22 N22 -30.0625 36 69 0
23 N23 -30.0625 0 -69 0
24 N24 -30.0625 36 -69 0
25 N25 -30.0625 0 6 0
26 N26 -30.0625 36 6 0
27 N27 -30.0625 54 69 0
28 N28 -30.0625 54 -69 0
29 N29 -30.0625 54 6 0
30 N30 -30.0625 -18 69 0
31 N31 -30.0625 -18 -69 0
32 N32 -30.0625 -18 6 0
33 N33 -30.0625 18 69 0
34 N34 114.826374 18 30.177143 0
35 N35 -30.0625 12 -69 0
36 N36 114.826374 12 -30.177143 0

Member Primary Data
Label I Joint J Joint K Joint Rotate(d... Section/Shape Type Design List Material Design Ru...

1 FMBOT N11 N13 PIPE_2.0 Beam Pipe A53 Gr.B Typical
2 FMTOP N12 N14 PIPE_2.0 Beam Pipe A53 Gr.B Typical
3 MP1 N30 N27 PIPE_2.0 Column Pipe A53 Gr.B Typical
4 MP2 N32 N29 PIPE_2.0 Column Pipe A53 Gr.B Typical
5 MP3 N31 N28 PIPE_2.0 Column Pipe A53 Gr.B Typical
6 R1 N3 N9 RIGID None None RIGID Typical
7 R2 N4 N10 RIGID None None RIGID Typical
8 R3 N15 N21 RIGID None None RIGID Typical
9 R4 N16 N22 RIGID None None RIGID Typical
10 R5 N19 N25 RIGID None None RIGID Typical
11 R6 N20 N26 RIGID None None RIGID Typical
12 R7 N17 N23 RIGID None None RIGID Typical
13 R8 N18 N24 RIGID None None RIGID Typical
14 SABOT N1 N3 HSS3X3X4 Beam Tube A500 Gr.B Rect Typical
15 SATOP N2 N4 HSS3X3X4 Beam Tube A500 Gr.B Rect Typical
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Member Primary Data (Continued)
Label I Joint J Joint K Joint Rotate(d... Section/Shape Type Design List Material Design Ru...

16 SAV1 N5 N6 HSS2.375X0.188 Column HSS Pipe A500 Gr.B RND Typical
17 SAV2 N8 N7 HSS3.000X0.216 Column HSS Pipe A500 Gr.B RND Typical
18 STAB1 N34 N33 PIPE_2.0 Beam Pipe A53 Gr.B Typical
19 STAB2 N36 N35 PIPE_2.0 Beam Pipe A53 Gr.B Typical

Material Takeoff
Material Size Pieces Length[in] Weight[K]

1 General
2 RIGID 8 19.6 0
3 Total General 8 19.6 0
4
5 Hot Rolled Steel
6 A500 Gr.B Rect HSS3X3X4 2 50 0
7 A500 Gr.B RND HSS3.000X0.216 1 56.5 0
8 A500 Gr.B RND HSS2.375X0.188 1 36 0
9 A53 Gr.B PIPE_2.0 7 816 .2
10 Total HR Steel 11 958.5 .3

Member Point Loads (BLC 1 : Dead Load)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 Y -225.6 %66.7
2 MP2 Y 0 %50
3 MP3 Y -128 %50

Member Point Loads (BLC 2 : Wind Load (0 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 211.1 %66.7
2 MP2 X 85.3 %50
3 MP3 X 0 %50
4 MP1 Z 0 %66.7
5 MP2 Z 0 %50
6 MP3 Z 0 %50

Member Point Loads (BLC 3 : Wind Load (30 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 189 %66.7
2 MP2 X 73.9 %50
3 MP3 X 18.5 %50
4 MP1 Z 109.1 %66.7
5 MP2 Z 42.6 %50
6 MP3 Z 10.7 %50

Member Point Loads (BLC 4 : Wind Load (60 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 116.3 %66.7
2 MP2 X 42.6 %50
3 MP3 X 32 %50
4 MP1 Z 201.5 %66.7
5 MP2 Z 73.9 %50
6 MP3 Z 55.4 %50
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Member Point Loads (BLC 5 : Wind Load (90 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 0 %66.7
2 MP2 X 0 %50
3 MP3 X 0 %50
4 MP1 Z 239.9 %66.7
5 MP2 Z 85.3 %50
6 MP3 Z 85.3 %50

Member Point Loads (BLC 6 : Wind Load (120 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -116.3 %66.7
2 MP2 X -42.6 %50
3 MP3 X -32 %50
4 MP1 Z 201.5 %66.7
5 MP2 Z 73.9 %50
6 MP3 Z 55.4 %50

Member Point Loads (BLC 7 : Wind Load (150 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -189 %66.7
2 MP2 X -73.9 %50
3 MP3 X -18.5 %50
4 MP1 Z 109.1 %66.7
5 MP2 Z 42.6 %50
6 MP3 Z 10.7 %50

Member Point Loads (BLC 8 : Wind Load (180 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -211.1 %66.7
2 MP2 X -85.3 %50
3 MP3 X 0 %50
4 MP1 Z 0 %66.7
5 MP2 Z 0 %50
6 MP3 Z 0 %50

Member Point Loads (BLC 9 : Wind Load (210 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -189 %66.7
2 MP2 X -73.9 %50
3 MP3 X -18.5 %50
4 MP1 Z -109.1 %66.7
5 MP2 Z -42.6 %50
6 MP3 Z -10.7 %50

Member Point Loads (BLC 10 : Wind Load (240 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -116.3 %66.7
2 MP2 X -42.6 %50
3 MP3 X -32 %50
4 MP1 Z -201.5 %66.7
5 MP2 Z -73.9 %50
6 MP3 Z -55.4 %50

Member Point Loads (BLC 11 : Wind Load (270 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]
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Member Point Loads (BLC 11 : Wind Load (270 deg)) (Continued)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 0 %66.7
2 MP2 X 0 %50
3 MP3 X 0 %50
4 MP1 Z -239.9 %66.7
5 MP2 Z -85.3 %50
6 MP3 Z -85.3 %50

Member Point Loads (BLC 12 : Wind Load (300 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 116.3 %66.7
2 MP2 X 42.6 %50
3 MP3 X 32 %50
4 MP1 Z -201.5 %66.7
5 MP2 Z -73.9 %50
6 MP3 Z -55.4 %50

Member Point Loads (BLC 13 : Wind Load (330 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 189 %66.7
2 MP2 X 73.9 %50
3 MP3 X 18.5 %50
4 MP1 Z -109.1 %66.7
5 MP2 Z -42.6 %50
6 MP3 Z -10.7 %50

Member Point Loads (BLC 14 : Ice Load)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 Y -357.2 %66.7
2 MP2 Y -53.7 %50
3 MP3 Y -524.9 %50

Member Point Loads (BLC 15 : Wind on Ice (0 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 12.7 %66.7
2 MP2 X 8 %50
3 MP3 X .4 %50
4 MP1 Z 0 %66.7
5 MP2 Z 0 %50
6 MP3 Z 0 %50

Member Point Loads (BLC 16 : Wind on Ice (30 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 12.3 %66.7
2 MP2 X 6.9 %50
3 MP3 X 2 %50
4 MP1 Z 7.1 %66.7
5 MP2 Z 4 %50
6 MP3 Z 1.2 %50

Member Point Loads (BLC 17 : Wind on Ice (60 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 8.6 %66.7
2 MP2 X 4 %50
3 MP3 X 3.1 %50
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Member Point Loads (BLC 17 : Wind on Ice (60 deg)) (Continued)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

4 MP1 Z 14.9 %66.7
5 MP2 Z 6.9 %50
6 MP3 Z 5.3 %50

Member Point Loads (BLC 18 : Wind on Ice (90 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 0 %66.7
2 MP2 X 0 %50
3 MP3 X 0 %50
4 MP1 Z 18.7 %66.7
5 MP2 Z 8 %50
6 MP3 Z 8 %50

Member Point Loads (BLC 19 : Wind on Ice (120 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -8.6 %66.7
2 MP2 X -4 %50
3 MP3 X -3.1 %50
4 MP1 Z 14.9 %66.7
5 MP2 Z 6.9 %50
6 MP3 Z 5.3 %50

Member Point Loads (BLC 20 : Wind on Ice (150 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -12.3 %66.7
2 MP2 X -6.9 %50
3 MP3 X -2 %50
4 MP1 Z 7.1 %66.7
5 MP2 Z 4 %50
6 MP3 Z 1.2 %50

Member Point Loads (BLC 21 : Wind on Ice (180 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -12.7 %66.7
2 MP2 X -8 %50
3 MP3 X -.4 %50
4 MP1 Z 0 %66.7
5 MP2 Z 0 %50
6 MP3 Z 0 %50

Member Point Loads (BLC 22 : Wind on Ice (210 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -12.3 %66.7
2 MP2 X -6.9 %50
3 MP3 X -2 %50
4 MP1 Z -7.1 %66.7
5 MP2 Z -4 %50
6 MP3 Z -1.2 %50

Member Point Loads (BLC 23 : Wind on Ice (240 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -8.6 %66.7
2 MP2 X -4 %50
3 MP3 X -3.1 %50
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Member Point Loads (BLC 23 : Wind on Ice (240 deg)) (Continued)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

4 MP1 Z -14.9 %66.7
5 MP2 Z -6.9 %50
6 MP3 Z -5.3 %50

Member Point Loads (BLC 24 : Wind on Ice (270 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 0 %66.7
2 MP2 X 0 %50
3 MP3 X 0 %50
4 MP1 Z -18.7 %66.7
5 MP2 Z -8 %50
6 MP3 Z -8 %50

Member Point Loads (BLC 25 : Wind on Ice (300 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 8.6 %66.7
2 MP2 X 4 %50
3 MP3 X 3.1 %50
4 MP1 Z -14.9 %66.7
5 MP2 Z -6.9 %50
6 MP3 Z -5.3 %50

Member Point Loads (BLC 26 : Wind on Ice (330 deg))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 12.3 %66.7
2 MP2 X 6.9 %50
3 MP3 X 2 %50
4 MP1 Z -7.1 %66.7
5 MP2 Z -4 %50
6 MP3 Z -1.2 %50

Member Point Loads (BLC 27 : Horizontal Seismic, Eh (0))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 225.6 %66.7
2 MP2 X 0 %50
3 MP3 X 128 %50
4 MP1 Z 0 %66.7
5 MP2 Z 0 %50
6 MP3 Z 0 %50

Member Point Loads (BLC 28 : Horizontal Seismic, Eh (30))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 195.4 %66.7
2 MP2 X 0 %50
3 MP3 X 110.9 %50
4 MP1 Z 112.8 %66.7
5 MP2 Z 0 %50
6 MP3 Z 64 %50

Member Point Loads (BLC 29 : Horizontal Seismic, Eh (60))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 112.8 %66.7
2 MP2 X 0 %50
3 MP3 X 64 %50
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Member Point Loads (BLC 29 : Horizontal Seismic, Eh (60)) (Continued)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

4 MP1 Z 195.4 %66.7
5 MP2 Z 0 %50
6 MP3 Z 110.9 %50

Member Point Loads (BLC 30 : Horizontal Seismic, Eh (90))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 0 %66.7
2 MP2 X 0 %50
3 MP3 X 0 %50
4 MP1 Z 225.6 %66.7
5 MP2 Z 0 %50
6 MP3 Z 128 %50

Member Point Loads (BLC 31 : Horizontal Seismic, Eh (120))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -112.8 %66.7
2 MP2 X 0 %50
3 MP3 X -64 %50
4 MP1 Z 195.4 %66.7
5 MP2 Z 0 %50
6 MP3 Z 110.9 %50

Member Point Loads (BLC 32 : Horizontal Seismic, Eh (150))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -195.4 %66.7
2 MP2 X 0 %50
3 MP3 X -110.9 %50
4 MP1 Z 112.8 %66.7
5 MP2 Z 0 %50
6 MP3 Z 64 %50

Member Point Loads (BLC 33 : Horizontal Seismic, Eh (180))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -225.6 %66.7
2 MP2 X 0 %50
3 MP3 X -128 %50
4 MP1 Z 0 %66.7
5 MP2 Z 0 %50
6 MP3 Z 0 %50

Member Point Loads (BLC 34 : Horizontal Seismic, Eh (210))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -195.4 %66.7
2 MP2 X 0 %50
3 MP3 X -110.9 %50
4 MP1 Z -112.8 %66.7
5 MP2 Z 0 %50
6 MP3 Z -64 %50

Member Point Loads (BLC 35 : Horizontal Seismic, Eh (240))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -112.8 %66.7
2 MP2 X 0 %50
3 MP3 X -64 %50
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Member Point Loads (BLC 35 : Horizontal Seismic, Eh (240)) (Continued)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

4 MP1 Z -195.4 %66.7
5 MP2 Z 0 %50
6 MP3 Z -110.9 %50

Member Point Loads (BLC 36 : Horizontal Seismic, Eh (270))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 0 %66.7
2 MP2 X 0 %50
3 MP3 X 0 %50
4 MP1 Z -225.6 %66.7
5 MP2 Z 0 %50
6 MP3 Z -128 %50

Member Point Loads (BLC 37 : Horizontal Seismic, Eh (300))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 112.8 %66.7
2 MP2 X 0 %50
3 MP3 X 64 %50
4 MP1 Z -195.4 %66.7
5 MP2 Z 0 %50
6 MP3 Z -110.9 %50

Member Point Loads (BLC 38 : Horizontal Seismic, Eh (330))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X 195.4 %66.7
2 MP2 X 0 %50
3 MP3 X 110.9 %50
4 MP1 Z -112.8 %66.7
5 MP2 Z 0 %50
6 MP3 Z -64 %50

Member Point Loads (BLC 39 : Maintenance Load, Lm (MP1))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 Y -500 %50

Member Point Loads (BLC 40 : Maintenance Load, Lm (MP2))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP2 Y -500 %50

Member Point Loads (BLC 41 : Maintenance Load, Lm (MP3))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP3 Y -500 %50

Member Point Loads (BLC 57 : Maintenance Load, Lv (Pos. 1))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 FMBOT Y -250 0

Member Point Loads (BLC 58 : Maintenance Load, Lv (Pos. 2))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 FMBOT Y -250 %50

Member Point Loads (BLC 59 : Maintenance Load, Lv (Pos. 3))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]
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Member Point Loads (BLC 59 : Maintenance Load, Lv (Pos. 3)) (Continued)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 FMBOT Y -250 %100

Member Point Loads (BLC 60 : Maintenance Load, Lv (Pos. 4))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 FMTOP Y -250 0

Member Point Loads (BLC 61 : Maintenance Load, Lv (Pos. 5))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 FMTOP Y -250 %50

Member Point Loads (BLC 62 : Maintenance Load, Lv (Pos. 6))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 FMTOP Y -250 %100

Member Point Loads (BLC 63 : Maintenance Load, Lv (Pos. 7))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 SABOT Y -250 %100

Member Point Loads (BLC 64 : Maintenance Load, Lv (Pos. 8))
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 SATOP Y -250 %100

Member Distributed Loads (BLC 2 : Wind Load (0 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X 14.2 14.2 0 0
2 FMTOP X 14.2 14.2 0 0
3 SABOT X 0 0 0 0
4 SATOP X 0 0 0 0
5 SAV1 X 14.2 14.2 0 0
6 SAV2 X 18 18 0 0
7 STAB1 X 14.2 14.2 0 0
8 STAB2 X 14.2 14.2 0 0
9 FMBOT Z 0 0 0 0
10 FMTOP Z 0 0 0 0
11 SABOT Z 0 0 0 0
12 SATOP Z 0 0 0 0
13 SAV1 Z 0 0 0 0
14 SAV2 Z 0 0 0 0
15 STAB1 Z 0 0 0 0
16 STAB2 Z 0 0 0 0
17 MP1 X 84.1 84.1 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X 202.3 202.3 %.069 %100
20 MP1 Z 0 0 0 0
21 MP2 Z 0 0 0 0
22 MP3 Z 0 0 0 0

Member Distributed Loads (BLC 3 : Wind Load (30 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X 12.3 12.3 0 0
2 FMTOP X 12.3 12.3 0 0
3 SABOT X 25.9 25.9 0 0
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Member Distributed Loads (BLC 3 : Wind Load (30 deg)) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

4 SATOP X 25.9 25.9 0 0
5 SAV1 X 12.3 12.3 0 0
6 SAV2 X 15.5 15.5 0 0
7 STAB1 X 12.3 12.3 0 0
8 STAB2 X 12.3 12.3 0 0
9 FMBOT Z 7.1 7.1 0 0
10 FMTOP Z 7.1 7.1 0 0
11 SABOT Z 15 15 0 0
12 SATOP Z 15 15 0 0
13 SAV1 Z 7.1 7.1 0 0
14 SAV2 Z 9 9 0 0
15 STAB1 Z 7.1 7.1 0 0
16 STAB2 Z 7.1 7.1 0 0
17 MP1 X 67.5 67.5 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X 150.6 150.6 %.069 %100
20 MP1 Z 39 39 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z 87 87 %.069 %100

Member Distributed Loads (BLC 4 : Wind Load (60 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X 7.1 7.1 0 0
2 FMTOP X 7.1 7.1 0 0
3 SABOT X 15 15 0 0
4 SATOP X 15 15 0 0
5 SAV1 X 7.1 7.1 0 0
6 SAV2 X 9 9 0 0
7 STAB1 X 7.1 7.1 0 0
8 STAB2 X 7.1 7.1 0 0
9 FMBOT Z 12.3 12.3 0 0
10 FMTOP Z 12.3 12.3 0 0
11 SABOT Z 25.9 25.9 0 0
12 SATOP Z 25.9 25.9 0 0
13 SAV1 Z 12.3 12.3 0 0
14 SAV2 Z 15.5 15.5 0 0
15 STAB1 Z 12.3 12.3 0 0
16 STAB2 Z 12.3 12.3 0 0
17 MP1 X 32.8 32.8 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X 58.6 58.6 %.069 %100
20 MP1 Z 56.8 56.8 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z 101.5 101.5 %.069 %100

Member Distributed Loads (BLC 5 : Wind Load (90 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X 0 0 0 0
2 FMTOP X 0 0 0 0
3 SABOT X 0 0 0 0
4 SATOP X 0 0 0 0
5 SAV1 X 0 0 0 0
6 SAV2 X 0 0 0 0
7 STAB1 X 0 0 0 0
8 STAB2 X 0 0 0 0
9 FMBOT Z 0 0 0 0
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Member Distributed Loads (BLC 5 : Wind Load (90 deg)) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

10 FMTOP Z 0 0 0 0
11 SABOT Z 29.9 29.9 0 0
12 SATOP Z 29.9 29.9 0 0
13 SAV1 Z 14.2 14.2 0 0
14 SAV2 Z 18 18 0 0
15 STAB1 Z 14.2 14.2 0 0
16 STAB2 Z 14.2 14.2 0 0
17 MP1 X 0 0 0 0
18 MP2 X 0 0 0 0
19 MP3 X 0 0 0 0
20 MP1 Z 59.3 59.3 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z 88.8 88.8 %.069 %100

Member Distributed Loads (BLC 6 : Wind Load (120 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X -7.1 -7.1 0 0
2 FMTOP X -7.1 -7.1 0 0
3 SABOT X -15 -15 0 0
4 SATOP X -15 -15 0 0
5 SAV1 X -7.1 -7.1 0 0
6 SAV2 X -9 -9 0 0
7 STAB1 X -7.1 -7.1 0 0
8 STAB2 X -7.1 -7.1 0 0
9 FMBOT Z 12.3 12.3 0 0
10 FMTOP Z 12.3 12.3 0 0
11 SABOT Z 25.9 25.9 0 0
12 SATOP Z 25.9 25.9 0 0
13 SAV1 Z 12.3 12.3 0 0
14 SAV2 Z 15.5 15.5 0 0
15 STAB1 Z 12.3 12.3 0 0
16 STAB2 Z 12.3 12.3 0 0
17 MP1 X -32.8 -32.8 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X -58.6 -58.6 %.069 %100
20 MP1 Z 56.8 56.8 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z 101.5 101.5 %.069 %100

Member Distributed Loads (BLC 7 : Wind Load (150 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X -12.3 -12.3 0 0
2 FMTOP X -12.3 -12.3 0 0
3 SABOT X -25.9 -25.9 0 0
4 SATOP X -25.9 -25.9 0 0
5 SAV1 X -12.3 -12.3 0 0
6 SAV2 X -15.5 -15.5 0 0
7 STAB1 X -12.3 -12.3 0 0
8 STAB2 X -12.3 -12.3 0 0
9 FMBOT Z 7.1 7.1 0 0
10 FMTOP Z 7.1 7.1 0 0
11 SABOT Z 15 15 0 0
12 SATOP Z 15 15 0 0
13 SAV1 Z 7.1 7.1 0 0
14 SAV2 Z 9 9 0 0
15 STAB1 Z 7.1 7.1 0 0
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Member Distributed Loads (BLC 7 : Wind Load (150 deg)) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

16 STAB2 Z 7.1 7.1 0 0
17 MP1 X -67.5 -67.5 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X -150.6 -150.6 %.069 %100
20 MP1 Z 39 39 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z 87 87 %.069 %100

Member Distributed Loads (BLC 8 : Wind Load (180 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X -14.2 -14.2 0 0
2 FMTOP X -14.2 -14.2 0 0
3 SABOT X 0 0 0 0
4 SATOP X 0 0 0 0
5 SAV1 X -14.2 -14.2 0 0
6 SAV2 X -18 -18 0 0
7 STAB1 X -14.2 -14.2 0 0
8 STAB2 X -14.2 -14.2 0 0
9 FMBOT Z 0 0 0 0
10 FMTOP Z 0 0 0 0
11 SABOT Z 0 0 0 0
12 SATOP Z 0 0 0 0
13 SAV1 Z 0 0 0 0
14 SAV2 Z 0 0 0 0
15 STAB1 Z 0 0 0 0
16 STAB2 Z 0 0 0 0
17 MP1 X -84.1 -84.1 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X -202.3 -202.3 %.069 %100
20 MP1 Z 0 0 0 0
21 MP2 Z 0 0 0 0
22 MP3 Z 0 0 0 0

Member Distributed Loads (BLC 9 : Wind Load (210 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X -12.3 -12.3 0 0
2 FMTOP X -12.3 -12.3 0 0
3 SABOT X -25.9 -25.9 0 0
4 SATOP X -25.9 -25.9 0 0
5 SAV1 X -12.3 -12.3 0 0
6 SAV2 X -15.5 -15.5 0 0
7 STAB1 X -12.3 -12.3 0 0
8 STAB2 X -12.3 -12.3 0 0
9 FMBOT Z -7.1 -7.1 0 0
10 FMTOP Z -7.1 -7.1 0 0
11 SABOT Z -15 -15 0 0
12 SATOP Z -15 -15 0 0
13 SAV1 Z -7.1 -7.1 0 0
14 SAV2 Z -9 -9 0 0
15 STAB1 Z -7.1 -7.1 0 0
16 STAB2 Z -7.1 -7.1 0 0
17 MP1 X -67.5 -67.5 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X -150.6 -150.6 %.069 %100
20 MP1 Z -39 -39 %27.847 %100
21 MP2 Z 0 0 0 0
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Member Distributed Loads (BLC 9 : Wind Load (210 deg)) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

22 MP3 Z -87 -87 %.069 %100

Member Distributed Loads (BLC 10 : Wind Load (240 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X -7.1 -7.1 0 0
2 FMTOP X -7.1 -7.1 0 0
3 SABOT X -15 -15 0 0
4 SATOP X -15 -15 0 0
5 SAV1 X -7.1 -7.1 0 0
6 SAV2 X -9 -9 0 0
7 STAB1 X -7.1 -7.1 0 0
8 STAB2 X -7.1 -7.1 0 0
9 FMBOT Z -12.3 -12.3 0 0
10 FMTOP Z -12.3 -12.3 0 0
11 SABOT Z -25.9 -25.9 0 0
12 SATOP Z -25.9 -25.9 0 0
13 SAV1 Z -12.3 -12.3 0 0
14 SAV2 Z -15.5 -15.5 0 0
15 STAB1 Z -12.3 -12.3 0 0
16 STAB2 Z -12.3 -12.3 0 0
17 MP1 X -32.8 -32.8 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X -58.6 -58.6 %.069 %100
20 MP1 Z -56.8 -56.8 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z -101.5 -101.5 %.069 %100

Member Distributed Loads (BLC 11 : Wind Load (270 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X 0 0 0 0
2 FMTOP X 0 0 0 0
3 SABOT X 0 0 0 0
4 SATOP X 0 0 0 0
5 SAV1 X 0 0 0 0
6 SAV2 X 0 0 0 0
7 STAB1 X 0 0 0 0
8 STAB2 X 0 0 0 0
9 FMBOT Z 0 0 0 0
10 FMTOP Z 0 0 0 0
11 SABOT Z -29.9 -29.9 0 0
12 SATOP Z -29.9 -29.9 0 0
13 SAV1 Z -14.2 -14.2 0 0
14 SAV2 Z -18 -18 0 0
15 STAB1 Z -14.2 -14.2 0 0
16 STAB2 Z -14.2 -14.2 0 0
17 MP1 X 0 0 0 0
18 MP2 X 0 0 0 0
19 MP3 X 0 0 0 0
20 MP1 Z -59.3 -59.3 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z -88.8 -88.8 %.069 %100

Member Distributed Loads (BLC 12 : Wind Load (300 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X 7.1 7.1 0 0
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Member Distributed Loads (BLC 12 : Wind Load (300 deg)) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

2 FMTOP X 7.1 7.1 0 0
3 SABOT X 15 15 0 0
4 SATOP X 15 15 0 0
5 SAV1 X 7.1 7.1 0 0
6 SAV2 X 9 9 0 0
7 STAB1 X 7.1 7.1 0 0
8 STAB2 X 7.1 7.1 0 0
9 FMBOT Z -12.3 -12.3 0 0
10 FMTOP Z -12.3 -12.3 0 0
11 SABOT Z -25.9 -25.9 0 0
12 SATOP Z -25.9 -25.9 0 0
13 SAV1 Z -12.3 -12.3 0 0
14 SAV2 Z -15.5 -15.5 0 0
15 STAB1 Z -12.3 -12.3 0 0
16 STAB2 Z -12.3 -12.3 0 0
17 MP1 X 32.8 32.8 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X 58.6 58.6 %.069 %100
20 MP1 Z -56.8 -56.8 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z -101.5 -101.5 %.069 %100

Member Distributed Loads (BLC 13 : Wind Load (330 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X 12.3 12.3 0 0
2 FMTOP X 12.3 12.3 0 0
3 SABOT X 25.9 25.9 0 0
4 SATOP X 25.9 25.9 0 0
5 SAV1 X 12.3 12.3 0 0
6 SAV2 X 15.5 15.5 0 0
7 STAB1 X 12.3 12.3 0 0
8 STAB2 X 12.3 12.3 0 0
9 FMBOT Z -7.1 -7.1 0 0
10 FMTOP Z -7.1 -7.1 0 0
11 SABOT Z -15 -15 0 0
12 SATOP Z -15 -15 0 0
13 SAV1 Z -7.1 -7.1 0 0
14 SAV2 Z -9 -9 0 0
15 STAB1 Z -7.1 -7.1 0 0
16 STAB2 Z -7.1 -7.1 0 0
17 MP1 X 67.5 67.5 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X 150.6 150.6 %.069 %100
20 MP1 Z -39 -39 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z -87 -87 %.069 %100

Member Distributed Loads (BLC 14 : Ice Load)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT Y -8.9 -8.9 0 0
2 FMTOP Y -8.9 -8.9 0 0
3 SABOT Y -13 -13 0 0
4 SATOP Y -13 -13 0 0
5 SAV1 Y -8.9 -8.9 0 0
6 SAV2 Y -10.3 -10.3 0 0
7 STAB1 Y -8.9 -8.9 0 0
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Member Distributed Loads (BLC 14 : Ice Load) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

8 STAB2 Y -8.9 -8.9 0 0

Member Distributed Loads (BLC 15 : Wind on Ice (0 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X 1.6 1.6 0 0
2 FMTOP X 1.6 1.6 0 0
3 SABOT X 0 0 0 0
4 SATOP X 0 0 0 0
5 SAV1 X 1.6 1.6 0 0
6 SAV2 X 1.8 1.8 0 0
7 STAB1 X 1.6 1.6 0 0
8 STAB2 X 1.6 1.6 0 0
9 FMBOT Z 0 0 0 0
10 FMTOP Z 0 0 0 0
11 SABOT Z 0 0 0 0
12 SATOP Z 0 0 0 0
13 SAV1 Z 0 0 0 0
14 SAV2 Z 0 0 0 0
15 STAB1 Z 0 0 0 0
16 STAB2 Z 0 0 0 0
17 MP1 X 4.5 4.5 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X 10.1 10.1 %.069 %100
20 MP1 Z 0 0 0 0
21 MP2 Z 0 0 0 0
22 MP3 Z 0 0 0 0

Member Distributed Loads (BLC 16 : Wind on Ice (30 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X 1.4 1.4 0 0
2 FMTOP X 1.4 1.4 0 0
3 SABOT X 2.1 2.1 0 0
4 SATOP X 2.1 2.1 0 0
5 SAV1 X 1.4 1.4 0 0
6 SAV2 X 1.6 1.6 0 0
7 STAB1 X 1.4 1.4 0 0
8 STAB2 X 1.4 1.4 0 0
9 FMBOT Z .8 .8 0 0
10 FMTOP Z .8 .8 0 0
11 SABOT Z 1.2 1.2 0 0
12 SATOP Z 1.2 1.2 0 0
13 SAV1 Z .8 .8 0 0
14 SAV2 Z .9 .9 0 0
15 STAB1 Z .8 .8 0 0
16 STAB2 Z .8 .8 0 0
17 MP1 X 3.7 3.7 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X 7.6 7.6 %.069 %100
20 MP1 Z 2.1 2.1 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z 4.4 4.4 %.069 %100

Member Distributed Loads (BLC 17 : Wind on Ice (60 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X .8 .8 0 0
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Member Distributed Loads (BLC 17 : Wind on Ice (60 deg)) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

2 FMTOP X .8 .8 0 0
3 SABOT X 1.2 1.2 0 0
4 SATOP X 1.2 1.2 0 0
5 SAV1 X .8 .8 0 0
6 SAV2 X .9 .9 0 0
7 STAB1 X .8 .8 0 0
8 STAB2 X .8 .8 0 0
9 FMBOT Z 1.4 1.4 0 0
10 FMTOP Z 1.4 1.4 0 0
11 SABOT Z 2.1 2.1 0 0
12 SATOP Z 2.1 2.1 0 0
13 SAV1 Z 1.4 1.4 0 0
14 SAV2 Z 1.6 1.6 0 0
15 STAB1 Z 1.4 1.4 0 0
16 STAB2 Z 1.4 1.4 0 0
17 MP1 X 1.8 1.8 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X 3.1 3.1 %.069 %100
20 MP1 Z 3.2 3.2 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z 5.4 5.4 %.069 %100

Member Distributed Loads (BLC 18 : Wind on Ice (90 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X 0 0 0 0
2 FMTOP X 0 0 0 0
3 SABOT X 0 0 0 0
4 SATOP X 0 0 0 0
5 SAV1 X 0 0 0 0
6 SAV2 X 0 0 0 0
7 STAB1 X 0 0 0 0
8 STAB2 X 0 0 0 0
9 FMBOT Z 0 0 0 0
10 FMTOP Z 0 0 0 0
11 SABOT Z 2.4 2.4 0 0
12 SATOP Z 2.4 2.4 0 0
13 SAV1 Z 1.6 1.6 0 0
14 SAV2 Z 1.8 1.8 0 0
15 STAB1 Z 1.6 1.6 0 0
16 STAB2 Z 1.6 1.6 0 0
17 MP1 X 0 0 0 0
18 MP2 X 0 0 0 0
19 MP3 X 0 0 0 0
20 MP1 Z 3.4 3.4 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z 4.9 4.9 %.069 %100

Member Distributed Loads (BLC 19 : Wind on Ice (120 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X -.8 -.8 0 0
2 FMTOP X -.8 -.8 0 0
3 SABOT X -1.2 -1.2 0 0
4 SATOP X -1.2 -1.2 0 0
5 SAV1 X -.8 -.8 0 0
6 SAV2 X -.9 -.9 0 0
7 STAB1 X -.8 -.8 0 0
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Member Distributed Loads (BLC 19 : Wind on Ice (120 deg)) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

8 STAB2 X -.8 -.8 0 0
9 FMBOT Z 1.4 1.4 0 0
10 FMTOP Z 1.4 1.4 0 0
11 SABOT Z 2.1 2.1 0 0
12 SATOP Z 2.1 2.1 0 0
13 SAV1 Z 1.4 1.4 0 0
14 SAV2 Z 1.6 1.6 0 0
15 STAB1 Z 1.4 1.4 0 0
16 STAB2 Z 1.4 1.4 0 0
17 MP1 X -1.8 -1.8 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X -3.1 -3.1 %.069 %100
20 MP1 Z 3.2 3.2 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z 5.4 5.4 %.069 %100

Member Distributed Loads (BLC 20 : Wind on Ice (150 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X -1.4 -1.4 0 0
2 FMTOP X -1.4 -1.4 0 0
3 SABOT X -2.1 -2.1 0 0
4 SATOP X -2.1 -2.1 0 0
5 SAV1 X -1.4 -1.4 0 0
6 SAV2 X -1.6 -1.6 0 0
7 STAB1 X -1.4 -1.4 0 0
8 STAB2 X -1.4 -1.4 0 0
9 FMBOT Z .8 .8 0 0
10 FMTOP Z .8 .8 0 0
11 SABOT Z 1.2 1.2 0 0
12 SATOP Z 1.2 1.2 0 0
13 SAV1 Z .8 .8 0 0
14 SAV2 Z .9 .9 0 0
15 STAB1 Z .8 .8 0 0
16 STAB2 Z .8 .8 0 0
17 MP1 X -3.7 -3.7 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X -7.6 -7.6 %.069 %100
20 MP1 Z 2.1 2.1 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z 4.4 4.4 %.069 %100

Member Distributed Loads (BLC 21 : Wind on Ice (180 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X -1.6 -1.6 0 0
2 FMTOP X -1.6 -1.6 0 0
3 SABOT X 0 0 0 0
4 SATOP X 0 0 0 0
5 SAV1 X -1.6 -1.6 0 0
6 SAV2 X -1.8 -1.8 0 0
7 STAB1 X -1.6 -1.6 0 0
8 STAB2 X -1.6 -1.6 0 0
9 FMBOT Z 0 0 0 0
10 FMTOP Z 0 0 0 0
11 SABOT Z 0 0 0 0
12 SATOP Z 0 0 0 0
13 SAV1 Z 0 0 0 0
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Member Distributed Loads (BLC 21 : Wind on Ice (180 deg)) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

14 SAV2 Z 0 0 0 0
15 STAB1 Z 0 0 0 0
16 STAB2 Z 0 0 0 0
17 MP1 X -4.5 -4.5 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X -10.1 -10.1 %.069 %100
20 MP1 Z 0 0 0 0
21 MP2 Z 0 0 0 0
22 MP3 Z 0 0 0 0

Member Distributed Loads (BLC 22 : Wind on Ice (210 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X -1.4 -1.4 0 0
2 FMTOP X -1.4 -1.4 0 0
3 SABOT X -2.1 -2.1 0 0
4 SATOP X -2.1 -2.1 0 0
5 SAV1 X -1.4 -1.4 0 0
6 SAV2 X -1.6 -1.6 0 0
7 STAB1 X -1.4 -1.4 0 0
8 STAB2 X -1.4 -1.4 0 0
9 FMBOT Z -.8 -.8 0 0
10 FMTOP Z -.8 -.8 0 0
11 SABOT Z -1.2 -1.2 0 0
12 SATOP Z -1.2 -1.2 0 0
13 SAV1 Z -.8 -.8 0 0
14 SAV2 Z -.9 -.9 0 0
15 STAB1 Z -.8 -.8 0 0
16 STAB2 Z -.8 -.8 0 0
17 MP1 X -3.7 -3.7 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X -7.6 -7.6 %.069 %100
20 MP1 Z -2.1 -2.1 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z -4.4 -4.4 %.069 %100

Member Distributed Loads (BLC 23 : Wind on Ice (240 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X -.8 -.8 0 0
2 FMTOP X -.8 -.8 0 0
3 SABOT X -1.2 -1.2 0 0
4 SATOP X -1.2 -1.2 0 0
5 SAV1 X -.8 -.8 0 0
6 SAV2 X -.9 -.9 0 0
7 STAB1 X -.8 -.8 0 0
8 STAB2 X -.8 -.8 0 0
9 FMBOT Z -1.4 -1.4 0 0
10 FMTOP Z -1.4 -1.4 0 0
11 SABOT Z -2.1 -2.1 0 0
12 SATOP Z -2.1 -2.1 0 0
13 SAV1 Z -1.4 -1.4 0 0
14 SAV2 Z -1.6 -1.6 0 0
15 STAB1 Z -1.4 -1.4 0 0
16 STAB2 Z -1.4 -1.4 0 0
17 MP1 X -1.8 -1.8 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X -3.1 -3.1 %.069 %100
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Member Distributed Loads (BLC 23 : Wind on Ice (240 deg)) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

20 MP1 Z -3.2 -3.2 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z -5.4 -5.4 %.069 %100

Member Distributed Loads (BLC 24 : Wind on Ice (270 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X 0 0 0 0
2 FMTOP X 0 0 0 0
3 SABOT X 0 0 0 0
4 SATOP X 0 0 0 0
5 SAV1 X 0 0 0 0
6 SAV2 X 0 0 0 0
7 STAB1 X 0 0 0 0
8 STAB2 X 0 0 0 0
9 FMBOT Z 0 0 0 0
10 FMTOP Z 0 0 0 0
11 SABOT Z -2.4 -2.4 0 0
12 SATOP Z -2.4 -2.4 0 0
13 SAV1 Z -1.6 -1.6 0 0
14 SAV2 Z -1.8 -1.8 0 0
15 STAB1 Z -1.6 -1.6 0 0
16 STAB2 Z -1.6 -1.6 0 0
17 MP1 X 0 0 0 0
18 MP2 X 0 0 0 0
19 MP3 X 0 0 0 0
20 MP1 Z -3.4 -3.4 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z -4.9 -4.9 %.069 %100

Member Distributed Loads (BLC 25 : Wind on Ice (300 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X .8 .8 0 0
2 FMTOP X .8 .8 0 0
3 SABOT X 1.2 1.2 0 0
4 SATOP X 1.2 1.2 0 0
5 SAV1 X .8 .8 0 0
6 SAV2 X .9 .9 0 0
7 STAB1 X .8 .8 0 0
8 STAB2 X .8 .8 0 0
9 FMBOT Z -1.4 -1.4 0 0
10 FMTOP Z -1.4 -1.4 0 0
11 SABOT Z -2.1 -2.1 0 0
12 SATOP Z -2.1 -2.1 0 0
13 SAV1 Z -1.4 -1.4 0 0
14 SAV2 Z -1.6 -1.6 0 0
15 STAB1 Z -1.4 -1.4 0 0
16 STAB2 Z -1.4 -1.4 0 0
17 MP1 X 1.8 1.8 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X 3.1 3.1 %.069 %100
20 MP1 Z -3.2 -3.2 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z -5.4 -5.4 %.069 %100

Member Distributed Loads (BLC 26 : Wind on Ice (330 deg))
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]
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Member Distributed Loads (BLC 26 : Wind on Ice (330 deg)) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 FMBOT X 1.4 1.4 0 0
2 FMTOP X 1.4 1.4 0 0
3 SABOT X 2.1 2.1 0 0
4 SATOP X 2.1 2.1 0 0
5 SAV1 X 1.4 1.4 0 0
6 SAV2 X 1.6 1.6 0 0
7 STAB1 X 1.4 1.4 0 0
8 STAB2 X 1.4 1.4 0 0
9 FMBOT Z -.8 -.8 0 0
10 FMTOP Z -.8 -.8 0 0
11 SABOT Z -1.2 -1.2 0 0
12 SATOP Z -1.2 -1.2 0 0
13 SAV1 Z -.8 -.8 0 0
14 SAV2 Z -.9 -.9 0 0
15 STAB1 Z -.8 -.8 0 0
16 STAB2 Z -.8 -.8 0 0
17 MP1 X 3.7 3.7 %27.847 %100
18 MP2 X 0 0 0 0
19 MP3 X 7.6 7.6 %.069 %100
20 MP1 Z -2.1 -2.1 %27.847 %100
21 MP2 Z 0 0 0 0
22 MP3 Z -4.4 -4.4 %.069 %100

Load Combinations
Description Solve P... SR...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...

1 1.4D Yes Y 1 1.4
2 1.2D + 1.0W (0 ... Yes Y 1 1.2 2 1
3 1.2D + 1.0W (30... Yes Y 1 1.2 3 1
4 1.2D + 1.0W (60... Yes Y 1 1.2 4 1
5 1.2D + 1.0W (90... Yes Y 1 1.2 5 1
6 1.2D + 1.0W (12... Yes Y 1 1.2 6 1
7 1.2D + 1.0W (15... Yes Y 1 1.2 7 1
8 1.2D + 1.0W (18... Yes Y 1 1.2 8 1
9 1.2D + 1.0W (21... Yes Y 1 1.2 9 1
10 1.2D + 1.0W (24... Yes Y 1 1.2 10 1
11 1.2D + 1.0W (27... Yes Y 1 1.2 11 1
12 1.2D + 1.0W (30... Yes Y 1 1.2 12 1
13 1.2D + 1.0W (33... Yes Y 1 1.2 13 1
14 1.2D + Di + Wi (... Yes Y 1 1.2 14 1 15 1
15 1.2D + Di + Wi (... Yes Y 1 1.2 14 1 16 1
16 1.2D + Di + Wi (... Yes Y 1 1.2 14 1 17 1
17 1.2D + Di + Wi (... Yes Y 1 1.2 14 1 18 1
18 1.2D + Di + Wi (... Yes Y 1 1.2 14 1 19 1
19 1.2D + Di + Wi (... Yes Y 1 1.2 14 1 20 1
20 1.2D + Di + Wi (... Yes Y 1 1.2 14 1 21 1
21 1.2D + Di + Wi (... Yes Y 1 1.2 14 1 22 1
22 1.2D + Di + Wi (... Yes Y 1 1.2 14 1 23 1
23 1.2D + Di + Wi (... Yes Y 1 1.2 14 1 24 1
24 1.2D + Di + Wi (... Yes Y 1 1.2 14 1 25 1
25 1.2D + Di + Wi (... Yes Y 1 1.2 14 1 26 1
26 1.2D + 1.0 Ev + ... Yes Y 1 1.2 1 .036 27 .09
27 1.2D + 1.0 Ev + ... Yes Y 1 1.2 1 .036 28 .09
28 1.2D + 1.0 Ev + ... Yes Y 1 1.2 1 .036 29 .09
29 1.2D + 1.0 Ev + ... Yes Y 1 1.2 1 .036 30 .09
30 1.2D + 1.0 Ev + ... Yes Y 1 1.2 1 .036 31 .09
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Load Combinations (Continued)
Description Solve P... SR...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...

31 1.2D + 1.0 Ev + ... Yes Y 1 1.2 1 .036 32 .09
32 1.2D + 1.0 Ev + ... Yes Y 1 1.2 1 .036 33 .09
33 1.2D + 1.0 Ev + ... Yes Y 1 1.2 1 .036 34 .09
34 1.2D + 1.0 Ev + ... Yes Y 1 1.2 1 .036 35 .09
35 1.2D + 1.0 Ev + ... Yes Y 1 1.2 1 .036 36 .09
36 1.2D + 1.0 Ev + ... Yes Y 1 1.2 1 .036 37 .09
37 1.2D + 1.0 Ev + ... Yes Y 1 1.2 1 .036 38 .09
38 1.2D + 1.5Lm1 +...Yes Y 1 1.2 39 1.5 2 .129
39 1.2D + 1.5Lm1 +...Yes Y 1 1.2 39 1.5 3 .129
40 1.2D + 1.5Lm1 +...Yes Y 1 1.2 39 1.5 4 .129
41 1.2D + 1.5Lm1 +...Yes Y 1 1.2 39 1.5 5 .129
42 1.2D + 1.5Lm1 +...Yes Y 1 1.2 39 1.5 6 .129
43 1.2D + 1.5Lm1 +...Yes Y 1 1.2 39 1.5 7 .129
44 1.2D + 1.5Lm1 +...Yes Y 1 1.2 39 1.5 8 .129
45 1.2D + 1.5Lm1 +...Yes Y 1 1.2 39 1.5 9 .129
46 1.2D + 1.5Lm1 +...Yes Y 1 1.2 39 1.5 10 .129
47 1.2D + 1.5Lm1 +...Yes Y 1 1.2 39 1.5 11 .129
48 1.2D + 1.5Lm1 +...Yes Y 1 1.2 39 1.5 12 .129
49 1.2D + 1.5Lm1 +...Yes Y 1 1.2 39 1.5 13 .129
50 1.2D + 1.5Lm2 +...Yes Y 1 1.2 40 1.5 2 .129
51 1.2D + 1.5Lm2 +...Yes Y 1 1.2 40 1.5 3 .129
52 1.2D + 1.5Lm2 +...Yes Y 1 1.2 40 1.5 4 .129
53 1.2D + 1.5Lm2 +...Yes Y 1 1.2 40 1.5 5 .129
54 1.2D + 1.5Lm2 +...Yes Y 1 1.2 40 1.5 6 .129
55 1.2D + 1.5Lm2 +...Yes Y 1 1.2 40 1.5 7 .129
56 1.2D + 1.5Lm2 +...Yes Y 1 1.2 40 1.5 8 .129
57 1.2D + 1.5Lm2 +...Yes Y 1 1.2 40 1.5 9 .129
58 1.2D + 1.5Lm2 +...Yes Y 1 1.2 40 1.5 10 .129
59 1.2D + 1.5Lm2 +...Yes Y 1 1.2 40 1.5 11 .129
60 1.2D + 1.5Lm2 +...Yes Y 1 1.2 40 1.5 12 .129
61 1.2D + 1.5Lm2 +...Yes Y 1 1.2 40 1.5 13 .129
62 1.2D + 1.5Lm3 +...Yes Y 1 1.2 41 1.5 2 .129
63 1.2D + 1.5Lm3 +...Yes Y 1 1.2 41 1.5 3 .129
64 1.2D + 1.5Lm3 +...Yes Y 1 1.2 41 1.5 4 .129
65 1.2D + 1.5Lm3 +...Yes Y 1 1.2 41 1.5 5 .129
66 1.2D + 1.5Lm3 +...Yes Y 1 1.2 41 1.5 6 .129
67 1.2D + 1.5Lm3 +...Yes Y 1 1.2 41 1.5 7 .129
68 1.2D + 1.5Lm3 +...Yes Y 1 1.2 41 1.5 8 .129
69 1.2D + 1.5Lm3 +...Yes Y 1 1.2 41 1.5 9 .129
70 1.2D + 1.5Lm3 +...Yes Y 1 1.2 41 1.5 10 .129
71 1.2D + 1.5Lm3 +...Yes Y 1 1.2 41 1.5 11 .129
72 1.2D + 1.5Lm3 +...Yes Y 1 1.2 41 1.5 12 .129
73 1.2D + 1.5Lm3 +...Yes Y 1 1.2 41 1.5 13 .129
74 1.2D + 1.5Lm4 +...Yes Y 1 1.2 42 1.5 2 .129
75 1.2D + 1.5Lm4 +...Yes Y 1 1.2 42 1.5 3 .129
76 1.2D + 1.5Lm4 +...Yes Y 1 1.2 42 1.5 4 .129
77 1.2D + 1.5Lm4 +...Yes Y 1 1.2 42 1.5 5 .129
78 1.2D + 1.5Lm4 +...Yes Y 1 1.2 42 1.5 6 .129
79 1.2D + 1.5Lm4 +...Yes Y 1 1.2 42 1.5 7 .129
80 1.2D + 1.5Lm4 +...Yes Y 1 1.2 42 1.5 8 .129
81 1.2D + 1.5Lm4 +...Yes Y 1 1.2 42 1.5 9 .129
82 1.2D + 1.5Lm4 +...Yes Y 1 1.2 42 1.5 10 .129
83 1.2D + 1.5Lm4 +...Yes Y 1 1.2 42 1.5 11 .129
84 1.2D + 1.5Lm4 +...Yes Y 1 1.2 42 1.5 12 .129
85 1.2D + 1.5Lm4 +...Yes Y 1 1.2 42 1.5 13 .129
86 1.2D + 1.5Lm5 +...Yes Y 1 1.2 43 1.5 2 .129
87 1.2D + 1.5Lm5 +...Yes Y 1 1.2 43 1.5 3 .129
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Load Combinations (Continued)
Description Solve P... SR...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...

88 1.2D + 1.5Lm5 +...Yes Y 1 1.2 43 1.5 4 .129
89 1.2D + 1.5Lm5 +...Yes Y 1 1.2 43 1.5 5 .129
90 1.2D + 1.5Lm5 +...Yes Y 1 1.2 43 1.5 6 .129
91 1.2D + 1.5Lm5 +...Yes Y 1 1.2 43 1.5 7 .129
92 1.2D + 1.5Lm5 +...Yes Y 1 1.2 43 1.5 8 .129
93 1.2D + 1.5Lm5 +...Yes Y 1 1.2 43 1.5 9 .129
94 1.2D + 1.5Lm5 +...Yes Y 1 1.2 43 1.5 10 .129
95 1.2D + 1.5Lm5 +...Yes Y 1 1.2 43 1.5 11 .129
96 1.2D + 1.5Lm5 +...Yes Y 1 1.2 43 1.5 12 .129
97 1.2D + 1.5Lm5 +...Yes Y 1 1.2 43 1.5 13 .129
98 1.2D + 1.5Lm6 +...Yes Y 1 1.2 44 1.5 2 .129
99 1.2D + 1.5Lm6 +...Yes Y 1 1.2 44 1.5 3 .129
100 1.2D + 1.5Lm6 +...Yes Y 1 1.2 44 1.5 4 .129
101 1.2D + 1.5Lm6 +...Yes Y 1 1.2 44 1.5 5 .129
102 1.2D + 1.5Lm6 +...Yes Y 1 1.2 44 1.5 6 .129
103 1.2D + 1.5Lm6 +...Yes Y 1 1.2 44 1.5 7 .129
104 1.2D + 1.5Lm6 +...Yes Y 1 1.2 44 1.5 8 .129
105 1.2D + 1.5Lm6 +...Yes Y 1 1.2 44 1.5 9 .129
106 1.2D + 1.5Lm6 +...Yes Y 1 1.2 44 1.5 10 .129
107 1.2D + 1.5Lm6 +...Yes Y 1 1.2 44 1.5 11 .129
108 1.2D + 1.5Lm6 +...Yes Y 1 1.2 44 1.5 12 .129
109 1.2D + 1.5Lm6 +...Yes Y 1 1.2 44 1.5 13 .129
110 1.2D + 1.5Lm7 +...Yes Y 1 1.2 45 1.5 2 .129
111 1.2D + 1.5Lm7 +...Yes Y 1 1.2 45 1.5 3 .129
112 1.2D + 1.5Lm7 +...Yes Y 1 1.2 45 1.5 4 .129
113 1.2D + 1.5Lm7 +...Yes Y 1 1.2 45 1.5 5 .129
114 1.2D + 1.5Lm7 +...Yes Y 1 1.2 45 1.5 6 .129
115 1.2D + 1.5Lm7 +...Yes Y 1 1.2 45 1.5 7 .129
116 1.2D + 1.5Lm7 +...Yes Y 1 1.2 45 1.5 8 .129
117 1.2D + 1.5Lm7 +...Yes Y 1 1.2 45 1.5 9 .129
118 1.2D + 1.5Lm7 +...Yes Y 1 1.2 45 1.5 10 .129
119 1.2D + 1.5Lm7 +...Yes Y 1 1.2 45 1.5 11 .129
120 1.2D + 1.5Lm7 +...Yes Y 1 1.2 45 1.5 12 .129
121 1.2D + 1.5Lm7 +...Yes Y 1 1.2 45 1.5 13 .129
122 1.2D + 1.5Lm8 +...Yes Y 1 1.2 46 1.5 2 .129
123 1.2D + 1.5Lm8 +...Yes Y 1 1.2 46 1.5 3 .129
124 1.2D + 1.5Lm8 +...Yes Y 1 1.2 46 1.5 4 .129
125 1.2D + 1.5Lm8 +...Yes Y 1 1.2 46 1.5 5 .129
126 1.2D + 1.5Lm8 +...Yes Y 1 1.2 46 1.5 6 .129
127 1.2D + 1.5Lm8 +...Yes Y 1 1.2 46 1.5 7 .129
128 1.2D + 1.5Lm8 +...Yes Y 1 1.2 46 1.5 8 .129
129 1.2D + 1.5Lm8 +...Yes Y 1 1.2 46 1.5 9 .129
130 1.2D + 1.5Lm8 +...Yes Y 1 1.2 46 1.5 10 .129
131 1.2D + 1.5Lm8 +...Yes Y 1 1.2 46 1.5 11 .129
132 1.2D + 1.5Lm8 +...Yes Y 1 1.2 46 1.5 12 .129
133 1.2D + 1.5Lm8 +...Yes Y 1 1.2 46 1.5 13 .129
134 1.2D + 1.5Lm9 +...Yes Y 1 1.2 47 1.5 2 .129
135 1.2D + 1.5Lm9 +...Yes Y 1 1.2 47 1.5 3 .129
136 1.2D + 1.5Lm9 +...Yes Y 1 1.2 47 1.5 4 .129
137 1.2D + 1.5Lm9 +...Yes Y 1 1.2 47 1.5 5 .129
138 1.2D + 1.5Lm9 +...Yes Y 1 1.2 47 1.5 6 .129
139 1.2D + 1.5Lm9 +...Yes Y 1 1.2 47 1.5 7 .129
140 1.2D + 1.5Lm9 +...Yes Y 1 1.2 47 1.5 8 .129
141 1.2D + 1.5Lm9 +...Yes Y 1 1.2 47 1.5 9 .129
142 1.2D + 1.5Lm9 +...Yes Y 1 1.2 47 1.5 10 .129
143 1.2D + 1.5Lm9 +...Yes Y 1 1.2 47 1.5 11 .129
144 1.2D + 1.5Lm9 +...Yes Y 1 1.2 47 1.5 12 .129
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Load Combinations (Continued)
Description Solve P... SR...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...

145 1.2D + 1.5Lm9 +...Yes Y 1 1.2 47 1.5 13 .129
146 1.2D + 1.5Lm10 ...Yes Y 1 1.2 48 1.5 2 .129
147 1.2D + 1.5Lm10 ...Yes Y 1 1.2 48 1.5 3 .129
148 1.2D + 1.5Lm10 ...Yes Y 1 1.2 48 1.5 4 .129
149 1.2D + 1.5Lm10 ...Yes Y 1 1.2 48 1.5 5 .129
150 1.2D + 1.5Lm10 ...Yes Y 1 1.2 48 1.5 6 .129
151 1.2D + 1.5Lm10 ...Yes Y 1 1.2 48 1.5 7 .129
152 1.2D + 1.5Lm10 ...Yes Y 1 1.2 48 1.5 8 .129
153 1.2D + 1.5Lm10 ...Yes Y 1 1.2 48 1.5 9 .129
154 1.2D + 1.5Lm10 ...Yes Y 1 1.2 48 1.5 10 .129
155 1.2D + 1.5Lm10 ...Yes Y 1 1.2 48 1.5 11 .129
156 1.2D + 1.5Lm10 ...Yes Y 1 1.2 48 1.5 12 .129
157 1.2D + 1.5Lm10 ...Yes Y 1 1.2 48 1.5 13 .129
158 1.2D + 1.5Lm11 ...Yes Y 1 1.2 49 1.5 2 .129
159 1.2D + 1.5Lm11 ...Yes Y 1 1.2 49 1.5 3 .129
160 1.2D + 1.5Lm11 ...Yes Y 1 1.2 49 1.5 4 .129
161 1.2D + 1.5Lm11 ...Yes Y 1 1.2 49 1.5 5 .129
162 1.2D + 1.5Lm11 ...Yes Y 1 1.2 49 1.5 6 .129
163 1.2D + 1.5Lm11 ...Yes Y 1 1.2 49 1.5 7 .129
164 1.2D + 1.5Lm11 ...Yes Y 1 1.2 49 1.5 8 .129
165 1.2D + 1.5Lm11 ...Yes Y 1 1.2 49 1.5 9 .129
166 1.2D + 1.5Lm11 ...Yes Y 1 1.2 49 1.5 10 .129
167 1.2D + 1.5Lm11 ...Yes Y 1 1.2 49 1.5 11 .129
168 1.2D + 1.5Lm11 ...Yes Y 1 1.2 49 1.5 12 .129
169 1.2D + 1.5Lm11 ...Yes Y 1 1.2 49 1.5 13 .129
170 1.2D + 1.5Lm12 ...Yes Y 1 1.2 50 1.5 2 .129
171 1.2D + 1.5Lm12 ...Yes Y 1 1.2 50 1.5 3 .129
172 1.2D + 1.5Lm12 ...Yes Y 1 1.2 50 1.5 4 .129
173 1.2D + 1.5Lm12 ...Yes Y 1 1.2 50 1.5 5 .129
174 1.2D + 1.5Lm12 ...Yes Y 1 1.2 50 1.5 6 .129
175 1.2D + 1.5Lm12 ...Yes Y 1 1.2 50 1.5 7 .129
176 1.2D + 1.5Lm12 ...Yes Y 1 1.2 50 1.5 8 .129
177 1.2D + 1.5Lm12 ...Yes Y 1 1.2 50 1.5 9 .129
178 1.2D + 1.5Lm12 ...Yes Y 1 1.2 50 1.5 10 .129
179 1.2D + 1.5Lm12 ...Yes Y 1 1.2 50 1.5 11 .129
180 1.2D + 1.5Lm12 ...Yes Y 1 1.2 50 1.5 12 .129
181 1.2D + 1.5Lm12 ...Yes Y 1 1.2 50 1.5 13 .129
182 1.2D + 1.5Lm13 ...Yes Y 1 1.2 51 1.5 2 .129
183 1.2D + 1.5Lm13 ...Yes Y 1 1.2 51 1.5 3 .129
184 1.2D + 1.5Lm13 ...Yes Y 1 1.2 51 1.5 4 .129
185 1.2D + 1.5Lm13 ...Yes Y 1 1.2 51 1.5 5 .129
186 1.2D + 1.5Lm13 ...Yes Y 1 1.2 51 1.5 6 .129
187 1.2D + 1.5Lm13 ...Yes Y 1 1.2 51 1.5 7 .129
188 1.2D + 1.5Lm13 ...Yes Y 1 1.2 51 1.5 8 .129
189 1.2D + 1.5Lm13 ...Yes Y 1 1.2 51 1.5 9 .129
190 1.2D + 1.5Lm13 ...Yes Y 1 1.2 51 1.5 10 .129
191 1.2D + 1.5Lm13 ...Yes Y 1 1.2 51 1.5 11 .129
192 1.2D + 1.5Lm13 ...Yes Y 1 1.2 51 1.5 12 .129
193 1.2D + 1.5Lm13 ...Yes Y 1 1.2 51 1.5 13 .129
194 1.2D + 1.5Lm14 ...Yes Y 1 1.2 52 1.5 2 .129
195 1.2D + 1.5Lm14 ...Yes Y 1 1.2 52 1.5 3 .129
196 1.2D + 1.5Lm14 ...Yes Y 1 1.2 52 1.5 4 .129
197 1.2D + 1.5Lm14 ...Yes Y 1 1.2 52 1.5 5 .129
198 1.2D + 1.5Lm14 ...Yes Y 1 1.2 52 1.5 6 .129
199 1.2D + 1.5Lm14 ...Yes Y 1 1.2 52 1.5 7 .129
200 1.2D + 1.5Lm14 ...Yes Y 1 1.2 52 1.5 8 .129
201 1.2D + 1.5Lm14 ...Yes Y 1 1.2 52 1.5 9 .129
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Load Combinations (Continued)
Description Solve P... SR...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...

202 1.2D + 1.5Lm14 ...Yes Y 1 1.2 52 1.5 10 .129
203 1.2D + 1.5Lm14 ...Yes Y 1 1.2 52 1.5 11 .129
204 1.2D + 1.5Lm14 ...Yes Y 1 1.2 52 1.5 12 .129
205 1.2D + 1.5Lm14 ...Yes Y 1 1.2 52 1.5 13 .129
206 1.2D + 1.5Lm15 ...Yes Y 1 1.2 53 1.5 2 .129
207 1.2D + 1.5Lm15 ...Yes Y 1 1.2 53 1.5 3 .129
208 1.2D + 1.5Lm15 ...Yes Y 1 1.2 53 1.5 4 .129
209 1.2D + 1.5Lm15 ...Yes Y 1 1.2 53 1.5 5 .129
210 1.2D + 1.5Lm15 ...Yes Y 1 1.2 53 1.5 6 .129
211 1.2D + 1.5Lm15 ...Yes Y 1 1.2 53 1.5 7 .129
212 1.2D + 1.5Lm15 ...Yes Y 1 1.2 53 1.5 8 .129
213 1.2D + 1.5Lm15 ...Yes Y 1 1.2 53 1.5 9 .129
214 1.2D + 1.5Lm15 ...Yes Y 1 1.2 53 1.5 10 .129
215 1.2D + 1.5Lm15 ...Yes Y 1 1.2 53 1.5 11 .129
216 1.2D + 1.5Lm15 ...Yes Y 1 1.2 53 1.5 12 .129
217 1.2D + 1.5Lm15 ...Yes Y 1 1.2 53 1.5 13 .129
218 1.2D + 1.5Lm16 ...Yes Y 1 1.2 54 1.5 2 .129
219 1.2D + 1.5Lm16 ...Yes Y 1 1.2 54 1.5 3 .129
220 1.2D + 1.5Lm16 ...Yes Y 1 1.2 54 1.5 4 .129
221 1.2D + 1.5Lm16 ...Yes Y 1 1.2 54 1.5 5 .129
222 1.2D + 1.5Lm16 ...Yes Y 1 1.2 54 1.5 6 .129
223 1.2D + 1.5Lm16 ...Yes Y 1 1.2 54 1.5 7 .129
224 1.2D + 1.5Lm16 ...Yes Y 1 1.2 54 1.5 8 .129
225 1.2D + 1.5Lm16 ...Yes Y 1 1.2 54 1.5 9 .129
226 1.2D + 1.5Lm16 ...Yes Y 1 1.2 54 1.5 10 .129
227 1.2D + 1.5Lm16 ...Yes Y 1 1.2 54 1.5 11 .129
228 1.2D + 1.5Lm16 ...Yes Y 1 1.2 54 1.5 12 .129
229 1.2D + 1.5Lm16 ...Yes Y 1 1.2 54 1.5 13 .129
230 1.2D + 1.5Lm17 ...Yes Y 1 1.2 55 1.5 2 .129
231 1.2D + 1.5Lm17 ...Yes Y 1 1.2 55 1.5 3 .129
232 1.2D + 1.5Lm17 ...Yes Y 1 1.2 55 1.5 4 .129
233 1.2D + 1.5Lm17 ...Yes Y 1 1.2 55 1.5 5 .129
234 1.2D + 1.5Lm17 ...Yes Y 1 1.2 55 1.5 6 .129
235 1.2D + 1.5Lm17 ...Yes Y 1 1.2 55 1.5 7 .129
236 1.2D + 1.5Lm17 ...Yes Y 1 1.2 55 1.5 8 .129
237 1.2D + 1.5Lm17 ...Yes Y 1 1.2 55 1.5 9 .129
238 1.2D + 1.5Lm17 ...Yes Y 1 1.2 55 1.5 10 .129
239 1.2D + 1.5Lm17 ...Yes Y 1 1.2 55 1.5 11 .129
240 1.2D + 1.5Lm17 ...Yes Y 1 1.2 55 1.5 12 .129
241 1.2D + 1.5Lm17 ...Yes Y 1 1.2 55 1.5 13 .129
242 1.2D + 1.5Lm18 ...Yes Y 1 1.2 56 1.5 2 .129
243 1.2D + 1.5Lm18 ...Yes Y 1 1.2 56 1.5 3 .129
244 1.2D + 1.5Lm18 ...Yes Y 1 1.2 56 1.5 4 .129
245 1.2D + 1.5Lm18 ...Yes Y 1 1.2 56 1.5 5 .129
246 1.2D + 1.5Lm18 ...Yes Y 1 1.2 56 1.5 6 .129
247 1.2D + 1.5Lm18 ...Yes Y 1 1.2 56 1.5 7 .129
248 1.2D + 1.5Lm18 ...Yes Y 1 1.2 56 1.5 8 .129
249 1.2D + 1.5Lm18 ...Yes Y 1 1.2 56 1.5 9 .129
250 1.2D + 1.5Lm18 ...Yes Y 1 1.2 56 1.5 10 .129
251 1.2D + 1.5Lm18 ...Yes Y 1 1.2 56 1.5 11 .129
252 1.2D + 1.5Lm18 ...Yes Y 1 1.2 56 1.5 12 .129
253 1.2D + 1.5Lm18 ...Yes Y 1 1.2 56 1.5 13 .129
254 1.2D + 1.5Lv (P... Yes Y 1 1.2 57 1.5
255 1.2D + 1.5Lv (P... Yes Y 1 1.2 58 1.5
256 1.2D + 1.5Lv (P... Yes Y 1 1.2 59 1.5
257 1.2D + 1.5Lv (P... Yes Y 1 1.2 60 1.5
258 1.2D + 1.5Lv (P... Yes Y 1 1.2 61 1.5
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Load Combinations (Continued)
Description Solve P... SR...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...

259 1.2D + 1.5Lv (P... Yes Y 1 1.2 62 1.5
260 1.2D + 1.5Lv (P... Yes Y 1 1.2 63 1.5
261 1.2D + 1.5Lv (P... Yes Y 1 1.2 64 1.5
262 1.2D + 1.5Lv (P... Yes Y 1 1.2 65 1.5
263 1.2D + 1.5Lv (P... Yes Y 1 1.2 66 1.5
264 1.2D + 1.5Lv (P... Yes Y 1 1.2 67 1.5
265 1.2D + 1.5Lv (P... Yes Y 1 1.2 68 1.5
266 1.2D + 1.5Lv (P... Yes Y 1 1.2 69 1.5
267 1.2D + 1.5Lv (P... Yes Y 1 1.2 70 1.5
268 1.2D + 1.5Lv (P... Yes Y 1 1.2 71 1.5
269 1.2D + 1.5Lv (P... Yes Y 1 1.2 72 1.5
270 1.2D + 1.5Lv (P... Yes Y 1 1.2 73 1.5
271 1.2D + 1.5Lv (P... Yes Y 1 1.2 74 1.5
272 1.2D + 1.5Lv (P... Yes Y 1 1.2 75 1.5
273 1.2D + 1.5Lv (P... Yes Y 1 1.2 76 1.5
274 1.2D + 1.5Lv (P... Yes Y 1 1.2 77 1.5
275 1.2D + 1.5Lv (P... Yes Y 1 1.2 78 1.5
276 1.2D + 1.5Lv (P... Yes Y 1 1.2 79 1.5
277 1.2D + 1.5Lv (P... Yes Y 1 1.2 80 1.5

Envelope Joint Reactions
Joint X [lb] LC Y [lb] LC Z [lb] LC MX [lb-ft] LC MY [lb-ft] LC MZ [lb-ft] LC

1 N34 max 948.741 9 82.039 21 193.21 3 0 277 0 277 0 277
2 min -952.383 3 23.053 3 -186.334 9 0 1 0 1 0 1
3 N36 max 1490.899 8 82.272 19 374.646 8 0 277 0 277 0 277
4 min -1493.05 2 24.025 13 -377.586 2 0 1 0 1 0 1
5 N1 max -171.191 2 1076.931 14 1151.452 12 1049.159 71 0 277 -355.048 2
6 min -862.841 15 357.521 8 -935.853 6 -1422.272 40 0 1 -1254.025 20
7 N2 max 898.775 19 1077.494 20 984.315 12 1049.242 71 0 277 -376.9 2
8 min -268.192 2 362.044 2 -1189.186 6 -1421.893 40 0 1 -1252.832 19
9 Totals: max 2710.797 8 2314.829 16 2017.981 10
10 min -2710.793 2 804.621 13 -2017.977 4

Envelope AISC 14th(360-10): LRFD Steel Code Checks
Member Shape Code Check Loc[in] LC Shear Ch...Lo... Dir LC phi*Pn...phi*P... phi*M... phi*M...Cb Eqn

1 FMBOT PIPE_2.0 .875 75 66 .191 75 49 20114....32130 1871.... 1871....1....H1-1b

2 FMTOP PIPE_2.0 .860 75 70 .237 75 7 20114....32130 1871.... 1871....1....H1-1b

3 MP1 PIPE_2.0 .750 54 40 .150 36 3 20866....32130 1871.... 1871....1....H1-1b

4 MP3 PIPE_2.0 .711 18 66 .193 30 2 20866....32130 1871.... 1871....1....H1-1b

5 MP2 PIPE_2.0 .357 18 46 .151 18 38 20866....32130 1871.... 1871....1....H1-1b

6 STAB2 PIPE_2.0 .327 71.875 13 .009 0 12 6295.4...32130 1871.... 1871....1....H1-1a

7 SABOT HSS3X3X4 .300 25 12 .222 0 z 48 97642....101016 8556 8556 2....H1-1b

8 SATOP HSS3X3X4 .297 25 4 .225 0 z 40 97642....101016 8556 8556 2....H1-1b

9 STAB1 PIPE_2.0 .212 75 4 .009 150 10 6295.4...32130 1871.... 1871....1....H1-1b

10 SAV2 HSS3.000X... .176 45.906 19 .208 10.... 40 54808....66906 4977 4977 1....H1-1b

11 SAV1 HSS2.375X... .093 36 20 .209 0 40 39818....453602661.752661....2....H1-1b
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APPENDIX D 
 

ADDITIONAL CALCULATIONS 



Tu,max: 5.7 kip db: 0.500 in

Vu,max: .3 kip # of Bolts: 4

# of Threads/Inch, n: 13

Fub: 58 ksi

X: 9.500 in

Y: 1.375 in

Ø: 0.75

Anet: 0.142 in 2

Ab: 0.196 in 2

ØRnt: 6.17 kip
ØRnv: 4.27 kip

92.2% OK

Available Capacity Notes
Resistance Factor

Net Area of Bolt

Area of Bolt

Tension Capacity per Bolt

Shear Capacity per bolt

Connection Check

Max Reactions Input Notes

Diameter of Bolt

Bolt Spacing Y‐axis

Bolt Capacity:

Bolt Ultimate Stress

Bolt Nominal Tensile Stress

Bolt Spacing X‐axis
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MOUNT MODIFICATION DETAILS 
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XZ

Brandon.Little
Callout
Shift existing tieback up to 18 inches above bottom face mount member

Brandon.Little
Callout
Shift existing tieback up to 12 inches above bottom face mount member
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Wireless Telecommunications Bureau

RADIO STATION AUTHORIZATION 

LICENSEE: 

ATTN: FCC REGULATORY COMPLIANCE
T-MOBILE LICENSE LLC
12920 SE 38TH STREET
BELLEVUE, WA 98006    

T-MOBILE LICENSE LLC

Waivers/Conditions:

Federal Communications Commission

FCC Registration Number (FRN):  0001565449 

REFERENCE COPY
This is not an official FCC license. It is a record of public information contained in the FCC's licensing database on the date that this reference 
copy was generated. In cases where FCC rules require the presentation, posting, or display of an FCC license, this document may not be used 
in place of an official FCC license.

  Call Sign File Number

Radio Service

WQGA731    

AW - AWS (1710-1755 MHz and 
2110-2155 MHz)

Grant Date
11-29-2006

Effective Date
11-30-2017

Expiration Date
11-29-2021

Print Date

Market Number
REA001

Channel Block
D   

Sub-Market Designator
5

Market Name
Northeast

1st Build-out Date 2nd Build-out Date 3rd Build-out Date 4th Build-out Date

This authorization is conditioned upon the licensee, prior to initiating operations from any base or fixed station, making 
reasonable efforts to coordinate frequency usage with known co-channel and adjacent channel incumbent federal users 
operating in the 1710-1755 MHz band whose facilities could be affected by the proposed operations. See, e.g., FCC and NTIA 
Coordination Procedures in the 1710-1755 MHz Band, Public Notice, FCC 06-50, WTB Docket No. 02-353, rel. April 20, 
2006. 

AWS operations must not cause harmful interference across the Canadian or Mexican Border.  The authority granted herein is 
subject to future international agreements with Canada or Mexico, as applicable.

Conditions:
Pursuant to §309(h) of the Communications Act of 1934, as amended, 47 U.S.C. §309(h), this license is subject to the 
following conditions:  This license shall not vest in the licensee any right to operate the station nor any right in the use of the 
frequencies designated in the license beyond the term thereof nor in any other manner than authorized herein.  Neither the 
license nor the right granted thereunder shall be assigned or otherwise transferred in violation of the Communications Act of 
1934, as amended.  See 47 U.S.C. § 310(d).  This license is subject in terms to the right of use or control conferred by §706 of 
the Communications Act of 1934, as amended.  See 47 U.S.C. §606.

This license may not authorize operation throughout the entire geographic area or spectrum identified on the hardcopy version. 
To view the specific geographic area and spectrum authorized by this license, refer to the Spectrum and Market Area information 
under the Market Tab of the license record in the Universal Licensing System (ULS).  To view the license record, go to the ULS 
homepage at http://wireless.fcc.gov/uls/index.htm?job=home and select �License Search�.  Follow the instructions on how to 
search for license information.  

FCC 601-MB
October 2017Page 1 of 2
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Page 2 of 2

Market Market Name Buildout Deadline Buildout Notification Status

700 MHz Relicensed Area Information:

FCC 601-MB

October 2017

Licensee Name:  T-MOBILE LICENSE LLC

Call Sign: WQGA731   File Number:  Print Date: 
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Wireless Telecommunications Bureau

RADIO STATION AUTHORIZATION 

LICENSEE: 

ATTN: DAN MENSER
T-MOBILE LICENSE LLC
12920 SE 38TH ST.
BELLEVUE, WA 98006    

T-MOBILE LICENSE LLC

Waivers/Conditions:

Federal Communications Commission

FCC Registration Number (FRN):  0001565449 

REFERENCE COPY
This is not an official FCC license. It is a record of public information contained in the FCC's licensing database on the date that this reference 
copy was generated. In cases where FCC rules require the presentation, posting, or display of an FCC license, this document may not be used 
in place of an official FCC license.

  Call Sign File Number

Radio Service

WQGB373    

AW - AWS (1710-1755 MHz and 
2110-2155 MHz)

Grant Date
11-29-2006

Effective Date
11-30-2017

Expiration Date
11-29-2021

Print Date

Market Number
REA001

Channel Block
E   

Sub-Market Designator
11

Market Name
Northeast

1st Build-out Date 2nd Build-out Date 3rd Build-out Date 4th Build-out Date

This authorization is conditioned upon the licensee, prior to initiating operations from any base or fixed station, making 
reasonable efforts to coordinate frequency usage with known co-channel and adjacent channel incumbent federal users 
operating in the 1710-1755 MHz band whose facilities could be affected by the proposed operations. See, e.g., FCC and NTIA 
Coordination Procedures in the 1710-1755 MHz Band, Public Notice, FCC 06-50, WTB Docket No. 02-353, rel. April 20, 
2006. 

Conditions:
Pursuant to §309(h) of the Communications Act of 1934, as amended, 47 U.S.C. §309(h), this license is subject to the 
following conditions:  This license shall not vest in the licensee any right to operate the station nor any right in the use of the 
frequencies designated in the license beyond the term thereof nor in any other manner than authorized herein.  Neither the 
license nor the right granted thereunder shall be assigned or otherwise transferred in violation of the Communications Act of 
1934, as amended.  See 47 U.S.C. § 310(d).  This license is subject in terms to the right of use or control conferred by §706 of 
the Communications Act of 1934, as amended.  See 47 U.S.C. §606.

This license may not authorize operation throughout the entire geographic area or spectrum identified on the hardcopy version. 
To view the specific geographic area and spectrum authorized by this license, refer to the Spectrum and Market Area information 
under the Market Tab of the license record in the Universal Licensing System (ULS).  To view the license record, go to the ULS 
homepage at http://wireless.fcc.gov/uls/index.htm?job=home and select �License Search�.  Follow the instructions on how to 
search for license information.  

FCC 601-MB
October 2017Page 1 of 3
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Licensee Name: 

Call Sign: File Number:WQGB373    

T-MOBILE LICENSE LLC

Print Date:

The license is subject to compliance with the provisions of the January 12, 2001 Agreement between Deutsche Telekom AG, 
VoiceStream Wireless Corporation, VoiceStream Wireless Holding Corporation and the Department of Justice (DOJ) and the 
Federal Bureau of Investigation (FBI), which addresses national security, law enforcement, and public safety issues of the FBI 
and the DOJ regarding the authority granted by this license. Nothing in the Agreement is intended to limit any obligation 
imposed by Federal lawor regulation including, but not limited to, 47 U.S.C. Section 222(a) and (c)(1) and the FCC's 
implementing regulations.  The Agreement is published at VoiceStream-DT Order, IB Docket No. 00-187, FCC 01-142, 16 
FCC Rcd 9779, 9853 (2001).

AWS operations must not cause harmful interference across the Canadian or Mexican Border.  The authority granted herein is 
subject to future international agreements with Canada or Mexico, as applicable.

FCC 601-MB
October 2017Page 2 of 3
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Market Market Name Buildout Deadline Buildout Notification Status

700 MHz Relicensed Area Information:

FCC 601-MB

October 2017

Licensee Name:  T-MOBILE LICENSE LLC

Call Sign: WQGB373   File Number:  Print Date: 
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Wireless Telecommunications Bureau

RADIO STATION AUTHORIZATION 

LICENSEE: 

ATTN: FCC REGULATORY COMPLIANCE
T-MOBILE LICENSE LLC
12920 SE 38TH STREET
BELLEVUE, WA 98006    

T-MOBILE LICENSE LLC

Waivers/Conditions:

Federal Communications Commission

FCC Registration Number (FRN):  0001565449 

REFERENCE COPY
This is not an official FCC license. It is a record of public information contained in the FCC's licensing database on the date that this reference 
copy was generated. In cases where FCC rules require the presentation, posting, or display of an FCC license, this document may not be used 
in place of an official FCC license.

  Call Sign File Number

Radio Service

WQIZ578    0008577570    

WY - 700 MHz Lower Band (Blocks A, 
B & E)

Grant Date
05-30-2019

Effective Date
05-30-2019

Expiration Date
06-13-2029

Print Date
05-31-2019

Market Number
BEA003

Channel Block
A   

Sub-Market Designator
0

Market Name
Boston-Worcester-Lawrence-Lowe

1st Build-out Date 2nd Build-out Date
06-13-2019

3rd Build-out Date 4th Build-out Date

If the facilities authorized herein are used to provide broadcast operations, whether exclusively or in combination with other 
services, the licensee must seek renewal of the license either within eight years from the commencement of the broadcast 
service or within the term of the license had the broadcast service not been provided, whichever period is shorter in length.  See 
47 CFR §27.13(b). 

License renewal granted on a conditional basis, subject to the outcome of FCC proceeding WT Docket No. 10-112 (see FCC 
10-86, paras. 113 and 126). 

Conditions:
Pursuant to §309(h) of the Communications Act of 1934, as amended, 47 U.S.C. §309(h), this license is subject to the 
following conditions:  This license shall not vest in the licensee any right to operate the station nor any right in the use of the 
frequencies designated in the license beyond the term thereof nor in any other manner than authorized herein.  Neither the 
license nor the right granted thereunder shall be assigned or otherwise transferred in violation of the Communications Act of 
1934, as amended.  See 47 U.S.C. § 310(d).  This license is subject in terms to the right of use or control conferred by §706 of 
the Communications Act of 1934, as amended.  See 47 U.S.C. §606.

This license may not authorize operation throughout the entire geographic area or spectrum identified on the hardcopy version. 
To view the specific geographic area and spectrum authorized by this license, refer to the Spectrum and Market Area information 
under the Market Tab of the license record in the Universal Licensing System (ULS).  To view the license record, go to the ULS 
homepage at http://wireless.fcc.gov/uls/index.htm?job=home and select �License Search�.  Follow the instructions on how to 
search for license information.  

FCC 601-MB
October 2017Page 1 of 2
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Market Market Name Buildout Deadline Buildout Notification Status

700 MHz Relicensed Area Information:

FCC 601-MB

October 2017

Licensee Name:  T-MOBILE LICENSE LLC

Call Sign: WQIZ578   File Number:  0008577570    Print Date: 05-31-2019
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Wireless Telecommunications Bureau

RADIO STATION AUTHORIZATION 

LICENSEE: 

ATTN: KATHLEEN O'BRIEN HAM
T-MOBILE LICENSE LLC
12920 SE 38TH STREET
BELLEVUE, WA 98006    

T-MOBILE LICENSE LLC

Waivers/Conditions:

Federal Communications Commission

FCC Registration Number (FRN):  0001565449 

REFERENCE COPY
This is not an official FCC license. It is a record of public information contained in the FCC's licensing database on the date that this reference 
copy was generated. In cases where FCC rules require the presentation, posting, or display of an FCC license, this document may not be used 
in place of an official FCC license.

  Call Sign File Number

Radio Service

WQPZ969    

AW - AWS (1710-1755 MHz and 
2110-2155 MHz)

Grant Date
08-23-2012

Effective Date
03-12-2014

Expiration Date
11-29-2021

Print Date

Market Number
REA001

Channel Block
F   

Sub-Market Designator
9

Market Name
Northeast

1st Build-out Date 2nd Build-out Date 3rd Build-out Date 4th Build-out Date

This authorization is conditioned upon the licensee, prior to initiating operations from any base or fixed station, making 
reasonable efforts to coordinate frequency usage with known co-channel and adjacent channel incumbent federal users 
operating in the 1710-1755 MHz band whose facilities could be affected by the proposed operations. See, e.g., FCC and NTIA 
Coordination Procedures in the 1710-1755 MHz Band, Public Notice, FCC 06-50, WTB Docket No. 02-353, rel. April 20, 
2006. 

AWS operations must not cause harmful interference across the Canadian or Mexican Border.  The authority granted herein is 
subject to future international agreements with Canada or Mexico, as applicable.

Conditions:
Pursuant to §309(h) of the Communications Act of 1934, as amended, 47 U.S.C. §309(h), this license is subject to the 
following conditions:  This license shall not vest in the licensee any right to operate the station nor any right in the use of the 
frequencies designated in the license beyond the term thereof nor in any other manner than authorized herein.  Neither the 
license nor the right granted thereunder shall be assigned or otherwise transferred in violation of the Communications Act of 
1934, as amended.  See 47 U.S.C. § 310(d).  This license is subject in terms to the right of use or control conferred by §706 of 
the Communications Act of 1934, as amended.  See 47 U.S.C. §606.

This license may not authorize operation throughout the entire geographic area or spectrum identified on the hardcopy version. 
To view the specific geographic area and spectrum authorized by this license, refer to the Spectrum and Market Area information 
under the Market Tab of the license record in the Universal Licensing System (ULS).  To view the license record, go to the ULS 
homepage at http://wireless.fcc.gov/uls/index.htm?job=home and select �License Search�.  Follow the instructions on how to 
search for license information.  

FCC 601-MB
October 2017Page 1 of 2
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Market Market Name Buildout Deadline Buildout Notification Status

700 MHz Relicensed Area Information:

FCC 601-MB

October 2017

Licensee Name:  T-MOBILE LICENSE LLC

Call Sign: WQPZ969   File Number:  Print Date: 
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Wireless Telecommunications Bureau

RADIO STATION AUTHORIZATION 

LICENSEE: 

T-MOBILE LICENSE LLC
12920 SE 38TH STREET
BELLEVUE, WA 98006    

T-MOBILE LICENSE LLC

Waivers/Conditions:

Federal Communications Commission

FCC Registration Number (FRN):  0001565449 

REFERENCE COPY
This is not an official FCC license. It is a record of public information contained in the FCC's licensing database on the date that this reference 
copy was generated. In cases where FCC rules require the presentation, posting, or display of an FCC license, this document may not be used 
in place of an official FCC license.

  Call Sign File Number

Radio Service

WQZL852    

WT - 600 MHz Band

Grant Date
06-14-2017

Effective Date
06-15-2017

Expiration Date
06-14-2029

Print Date

Market Number
PEA007

Channel Block
B   

Sub-Market Designator
0

Market Name
Boston, MA

1st Build-out Date 2nd Build-out Date
06-14-2023 06-14-2029

3rd Build-out Date 4th Build-out Date

NONE

Conditions:
Pursuant to §309(h) of the Communications Act of 1934, as amended, 47 U.S.C. §309(h), this license is subject to the 
following conditions:  This license shall not vest in the licensee any right to operate the station nor any right in the use of the 
frequencies designated in the license beyond the term thereof nor in any other manner than authorized herein.  Neither the 
license nor the right granted thereunder shall be assigned or otherwise transferred in violation of the Communications Act of 
1934, as amended.  See 47 U.S.C. § 310(d).  This license is subject in terms to the right of use or control conferred by §706 of 
the Communications Act of 1934, as amended.  See 47 U.S.C. §606.

This license may not authorize operation throughout the entire geographic area or spectrum identified on the hardcopy version. 
To view the specific geographic area and spectrum authorized by this license, refer to the Spectrum and Market Area information 
under the Market Tab of the license record in the Universal Licensing System (ULS).  To view the license record, go to the ULS 
homepage at http://wireless.fcc.gov/uls/index.htm?job=home and select �License Search�.  Follow the instructions on how to 
search for license information.  

FCC 601-MB
October 2017Page 1 of 2
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Market Market Name Buildout Deadline Buildout Notification Status

700 MHz Relicensed Area Information:

FCC 601-MB

October 2017

Licensee Name:  T-MOBILE LICENSE LLC

Call Sign: WQZL852   File Number:  Print Date: 
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Wireless Telecommunications Bureau

RADIO STATION AUTHORIZATION 

LICENSEE: 

T-MOBILE LICENSE LLC
12920 SE 38TH STREET
BELLEVUE, WA 98006    

T-MOBILE LICENSE LLC

Waivers/Conditions:

Federal Communications Commission

FCC Registration Number (FRN):  0001565449 

REFERENCE COPY
This is not an official FCC license. It is a record of public information contained in the FCC's licensing database on the date that this reference 
copy was generated. In cases where FCC rules require the presentation, posting, or display of an FCC license, this document may not be used 
in place of an official FCC license.

  Call Sign File Number

Radio Service

WQZL853    

WT - 600 MHz Band

Grant Date
06-14-2017

Effective Date
06-15-2017

Expiration Date
06-14-2029

Print Date

Market Number
PEA007

Channel Block
C   

Sub-Market Designator
0

Market Name
Boston, MA

1st Build-out Date 2nd Build-out Date
06-14-2023 06-14-2029

3rd Build-out Date 4th Build-out Date

NONE

Conditions:
Pursuant to §309(h) of the Communications Act of 1934, as amended, 47 U.S.C. §309(h), this license is subject to the 
following conditions:  This license shall not vest in the licensee any right to operate the station nor any right in the use of the 
frequencies designated in the license beyond the term thereof nor in any other manner than authorized herein.  Neither the 
license nor the right granted thereunder shall be assigned or otherwise transferred in violation of the Communications Act of 
1934, as amended.  See 47 U.S.C. § 310(d).  This license is subject in terms to the right of use or control conferred by §706 of 
the Communications Act of 1934, as amended.  See 47 U.S.C. §606.

This license may not authorize operation throughout the entire geographic area or spectrum identified on the hardcopy version. 
To view the specific geographic area and spectrum authorized by this license, refer to the Spectrum and Market Area information 
under the Market Tab of the license record in the Universal Licensing System (ULS).  To view the license record, go to the ULS 
homepage at http://wireless.fcc.gov/uls/index.htm?job=home and select �License Search�.  Follow the instructions on how to 
search for license information.  

FCC 601-MB
October 2017Page 1 of 2
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Market Market Name Buildout Deadline Buildout Notification Status

700 MHz Relicensed Area Information:

FCC 601-MB

October 2017

Licensee Name:  T-MOBILE LICENSE LLC

Call Sign: WQZL853   File Number:  Print Date: 
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Wireless Telecommunications Bureau

RADIO STATION AUTHORIZATION 

LICENSEE: 

ATTN: FCC REGULATORY COMPLIANCE
T-MOBILE LICENSE LLC
12920 SE 38TH ST.
BELLEVUE, WA 98006    

T-MOBILE LICENSE LLC

Waivers/Conditions:

Federal Communications Commission

FCC Registration Number (FRN):  0001565449 

REFERENCE COPY
This is not an official FCC license. It is a record of public information contained in the FCC's licensing database on the date that this reference 
copy was generated. In cases where FCC rules require the presentation, posting, or display of an FCC license, this document may not be used 
in place of an official FCC license.

  Call Sign File Number

Radio Service

WRAM889    0008585885    

CW - PCS Broadband

Grant Date
05-30-2019

Effective Date
05-30-2019

Expiration Date
06-30-2029

Print Date
05-31-2019

Market Number
BTA201

Channel Block
C   

Sub-Market Designator
4

Market Name
Hyannis, MA

1st Build-out Date 2nd Build-out Date 3rd Build-out Date 4th Build-out Date

This authorization is subject to the condition that, in the event that systems using the same frequencies as granted herein are 
authorized in an adjacent foreign territory (Canada/United States), future coordination of any base station transmitters within 72 
km (45 miles) of the United States/Canada border shall be required to eliminate any harmful interference to operations in the 
adjacent foreign territory and to ensure continuance of equal access to the frequencies by both countries.    

License renewal granted on a conditional basis, subject to the outcome of FCC proceeding WT Docket No. 10-112 (see FCC 
10-86, paras. 113 and 126). 

Conditions:
Pursuant to §309(h) of the Communications Act of 1934, as amended, 47 U.S.C. §309(h), this license is subject to the 
following conditions:  This license shall not vest in the licensee any right to operate the station nor any right in the use of the 
frequencies designated in the license beyond the term thereof nor in any other manner than authorized herein.  Neither the 
license nor the right granted thereunder shall be assigned or otherwise transferred in violation of the Communications Act of 
1934, as amended.  See 47 U.S.C. § 310(d).  This license is subject in terms to the right of use or control conferred by §706 of 
the Communications Act of 1934, as amended.  See 47 U.S.C. §606.

This license may not authorize operation throughout the entire geographic area or spectrum identified on the hardcopy version. 
To view the specific geographic area and spectrum authorized by this license, refer to the Spectrum and Market Area information 
under the Market Tab of the license record in the Universal Licensing System (ULS).  To view the license record, go to the ULS 
homepage at http://wireless.fcc.gov/uls/index.htm?job=home and select �License Search�.  Follow the instructions on how to 
search for license information.  

FCC 601-MB
October 2017Page 1 of 3
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Licensee Name: 

Call Sign: File Number:WRAM889    0008585885    

T-MOBILE LICENSE LLC

05-31-2019Print Date:

Spectrum Lease associated with this license.  See Spectrum Leasing Arrangement Letter dated 07/27/2004 and File No. 
0001765259.

FCC 601-MB
October 2017Page 2 of 3
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October 2017

Licensee Name:  T-MOBILE LICENSE LLC

Call Sign: WRAM889   File Number:  0008585885    Print Date: 05-31-2019
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Wireless Telecommunications Bureau

RADIO STATION AUTHORIZATION 

LICENSEE: 

ATTN: FCC REGULATORY COMPLIANCE
T-MOBILE LICENSE LLC
12920 S.E. 38TH STREET
BELLEVUE, WA 98006    

T-MOBILE LICENSE LLC

Waivers/Conditions:

Federal Communications Commission

FCC Registration Number (FRN):  0001565449 

REFERENCE COPY
This is not an official FCC license. It is a record of public information contained in the FCC's licensing database on the date that this reference 
copy was generated. In cases where FCC rules require the presentation, posting, or display of an FCC license, this document may not be used 
in place of an official FCC license.

  Call Sign File Number

Radio Service

KNLH311    0007725350    

CW - PCS Broadband

Grant Date
06-08-2017

Effective Date
06-08-2017

Expiration Date
06-27-2027

Print Date
06-09-2017

Market Number
BTA201

Channel Block
D   

Sub-Market Designator
0

Market Name
Hyannis, MA

1st Build-out Date 2nd Build-out Date
06-27-2002

3rd Build-out Date 4th Build-out Date

This authorization is subject to the condition that, in the event that systems using the same frequencies as granted herein are 
authorized in an adjacent foreign territory (Canada/United States), future coordination of any base station transmitters within 72 
km (45 miles) of the United States/Canada border shall be required to eliminate any harmful interference to operations in the 
adjacent foreign territory and to ensure continuance of equal access to the frequencies by both countries.    

License renewal granted on a conditional basis, subject to the outcome of FCC proceeding WT Docket No. 10-112 (see FCC 
10-86, paras. 113 and 126). 

Conditions:
Pursuant to §309(h) of the Communications Act of 1934, as amended, 47 U.S.C. §309(h), this license is subject to the 
following conditions:  This license shall not vest in the licensee any right to operate the station nor any right in the use of the 
frequencies designated in the license beyond the term thereof nor in any other manner than authorized herein.  Neither the 
license nor the right granted thereunder shall be assigned or otherwise transferred in violation of the Communications Act of 
1934, as amended.  See 47 U.S.C. § 310(d).  This license is subject in terms to the right of use or control conferred by §706 of 
the Communications Act of 1934, as amended.  See 47 U.S.C. §606.

This license may not authorize operation throughout the entire geographic area or spectrum identified on the hardcopy version. 
To view the specific geographic area and spectrum authorized by this license, refer to the Spectrum and Market Area information 
under the Market Tab of the license record in the Universal Licensing System (ULS).  To view the license record, go to the ULS 
homepage at http://wireless.fcc.gov/uls/index.htm?job=home and select �License Search�.  Follow the instructions on how to 
search for license information.  

FCC 601-MB
October 2017Page 1 of 3
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Licensee Name: 

Call Sign: File Number:KNLH311    0007725350    

T-MOBILE LICENSE LLC

06-09-2017Print Date:

This authorization is subject to the condition that the remaining balance of the winning bid amount will be paid in accordance 
with Part 1 of the Commission's rules, 47 C.F.R. Part 1.

FCC 601-MB
October 2017Page 2 of 3
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October 2017

Licensee Name:  T-MOBILE LICENSE LLC

Call Sign: KNLH311   File Number:  0007725350    Print Date: 06-09-2017
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Wireless Telecommunications Bureau

RADIO STATION AUTHORIZATION 

LICENSEE: 

ATTN: FCC REGULATORY COMPLIANCE
T-MOBILE LICENSE LLC
12920 SE 38TH ST.
BELLEVUE, WA 98006    

T-MOBILE LICENSE LLC

Waivers/Conditions:

Federal Communications Commission

FCC Registration Number (FRN):  0001565449 

REFERENCE COPY
This is not an official FCC license. It is a record of public information contained in the FCC's licensing database on the date that this reference 
copy was generated. In cases where FCC rules require the presentation, posting, or display of an FCC license, this document may not be used 
in place of an official FCC license.

  Call Sign File Number

Radio Service

WPOJ753    0008585870    

CW - PCS Broadband

Grant Date
05-30-2019

Effective Date
05-30-2019

Expiration Date
06-30-2029

Print Date
05-31-2019

Market Number
BTA229

Channel Block
C   

Sub-Market Designator
3

Market Name
Kingsport-Johnston City, TN-Br

1st Build-out Date 2nd Build-out Date
06-30-2004

3rd Build-out Date 4th Build-out Date

This authorization is subject to the condition that, in the event that systems using the same frequencies as granted herein are 
authorized in an adjacent foreign territory (Canada/United States), future coordination of any base station transmitters within 72 
km (45 miles) of the United States/Canada border shall be required to eliminate any harmful interference to operations in the 
adjacent foreign territory and to ensure continuance of equal access to the frequencies by both countries.    

License renewal granted on a conditional basis, subject to the outcome of FCC proceeding WT Docket No. 10-112 (see FCC 
10-86, paras. 113 and 126). 

Conditions:
Pursuant to §309(h) of the Communications Act of 1934, as amended, 47 U.S.C. §309(h), this license is subject to the 
following conditions:  This license shall not vest in the licensee any right to operate the station nor any right in the use of the 
frequencies designated in the license beyond the term thereof nor in any other manner than authorized herein.  Neither the 
license nor the right granted thereunder shall be assigned or otherwise transferred in violation of the Communications Act of 
1934, as amended.  See 47 U.S.C. § 310(d).  This license is subject in terms to the right of use or control conferred by §706 of 
the Communications Act of 1934, as amended.  See 47 U.S.C. §606.

This license may not authorize operation throughout the entire geographic area or spectrum identified on the hardcopy version. 
To view the specific geographic area and spectrum authorized by this license, refer to the Spectrum and Market Area information 
under the Market Tab of the license record in the Universal Licensing System (ULS).  To view the license record, go to the ULS 
homepage at http://wireless.fcc.gov/uls/index.htm?job=home and select �License Search�.  Follow the instructions on how to 
search for license information.  

FCC 601-MB
October 2017Page 1 of 2
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FCC 601-MB

October 2017

Licensee Name:  T-MOBILE LICENSE LLC

Call Sign: WPOJ753   File Number:  0008585870    Print Date: 05-31-2019
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醇畦∴焉狐瓦雷詰∴許現車碁∴∴喜連すず執事

乱穏・一離す・一望端乳量∴晶∴脇鰹蒜調謂軒

TOWN OF TRURO
P萱anning Board

COMMONWEALTH OF MASSACHUSETTS

TOWN OF TRURO

PLANNING BOARD

SPECIAL PERMIT

Applicants : T-MobiIe Northeast LLC

Case No.: 2016-012PB Map 39 Parce1 172

Hear血g Dates: November 16’2016

344 Route 6, Truro

Decision Date: November 16, 2016

At a public hea血g on November 16, 2016,血e Toun ofTrun Plaming Board’aC血g in血e

matter ofCase No. 2016-012PB, VOted to find that血e proposed collocation and r印lacement of

wireless cormunications transmission equlPment On an eXisting tower located at 344 Route 6

叩ap 39, Parce1 172) consti請ed an eligible fac掘ies request under the Sp∞tnm Act, and to

孤ant Wi血conditions, a Special Pemit pursuant to § 40.5 (Communications Structu重“es,

Buildings, apPurtenanCes) of血e TnlrO Zoning By-law.

In its review or血e matter the Plaming Board considered血e following infomation:

Letter to Truro Plaming Board from Edward D. Pare, Jr., dated October 7’2016 Re: T-

Mobile Northeast LLC (“T-Mobile,,) - Eli毎ble Facilities Request to Modify Transmission

Equipment on a Communications Tower located at 344 Route 6, No血TnuTO, MA O2652,

仏?SeSSOr’s Map 39串arce1 172-A (T- Mobile Site 4HYO568A侃uro) and Renew血e

Sp車al Pemit, Wi血accompanying application materials :

高車; Application for Special Pemit and fee payment; Letter from Collin Thompson of

roⅥm C料tle dated S印tember 14, 2016 authorizing T-Mobile to seek pemits, and

erti屯ed li料of abu備ers

ab 2醤C 6409 (a) from血e Middle Class Tax Reliefand Job Creation Act of2012,

irelis Facilities D印loyment,

認諾慧認諾嵩認諾慧認諾王器
授Tab.缶Letter fom Massachusetts Attomey General to Town Clck of Reading dated

二Fあmary 29, 201 6, re: [Special Town Meeting Articles Pertaining to Wireless Service

Facilities]

Tab 6: Eligible Facilities Request Ce舶cation for Non-StoStantial changes to a wireless

tower not located within a public right of way.

T-Mobile Northeast LLC (201 6-01 2PB) - Special Pemit Page l of4
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Tab 7 : Federal Communications Commission Wireless Telecommunications Bureau

Radio Station Authorization to T-Mobile License LLC’dated June 26’2008

Tab 8: R印ort ofCompliance

Tal) 9: Plans entitled: “Site Name: Truro, 344 Route 6, North Truro" MA O2652,

Bamstable County, Site Nunber: 4HYO568A, PrePared for T-Mobile No血east by Derck

J. Creaser, P.E., apPrOVed by Ryan Monte de Ranos on May 6’2016,, including the

following sheets: T-1 : Title sheet, GN-1 : General Notes’A-1 : Compound and Equipment

Plans, A-2: Antemae Layouts & Elevation’A-3 Equipment Details, E- 1 One-Line

Diagram and Grounding Details.

Tab lO: May 17, 2000 Plaming Board Decision

Letter to Truro Plaming Board from Edward D. Pare, Jr.’dated November 3’2016’re‥

Eligible Facilities Request to Modify Transmission Equipment on a Communications

Tower located at 344 Route 6, North Truro, MA O2652, (Assessor’s Map 39, Parce1 172-A

(T- Mobile Site 4HYO568A/Truro) - Supplemental Infomation’With accompanying

application materials :

Initial Construction ControI Docunent concemmg COde compliance, StamPed by Daniel

P. HaIrm, P.E., dated May 17, 2016.

鋤uctuml Ana砂sis Report prepared by Jacobs Engineering Group, Inc., for T-Mobile

Co-locate, dated April 13, 2016’Submitted by Jonathan N. Rodriguez’EIT, Tower

Structural Engineer, and reviewed and stamped by Walter M. Prather’P.E.

plans entitled: “Site Name: Truro, 344 Route 6, North Truro” MA O2652, Bamstable

County, Site Nunber‥ 4HYO568A, PrePared for T-Mobile No血east by Derek J. Creaser’

P.E., uPdated 9′16/16” including the following sheets: T-1 : Title sheet’GN-1 : General

Notes, A- 1 : Compound and Equipment Plans, A-2: Antemae Layouts & Elevation, A-3

Equipment Details, E- 1 One-Line Diagram and Grounding Details.

宣PECIAL PE則MIT DECISIQ蛍

On a motion by Mr. Herridge and seconded by Mr. Kieman,血e Board voted that the installation

constitutes an eligible facilities request under the Spectrm Act and does not substantially

change血e physical dimensions of the cell tower or base station located behind the Public Safety

Facility at 344 Route 6 based on the fo11owing findings offact:

1. The modifications to the Transmission Equipment do not increase the height of瓜e Tower by

20 feet or ten percent, Whichever is greater;

2. The modifications to the Transmission Equipment do not protrude from the edge ofthe Tower

by 20 fbet or more than the width ofthe tower (Whichever ofthese two dimensions is greater) at

the level where the transmission equlPment mOdifications is made;

3. The modifications to the Transmission Equipment do not invoIve血e installation of more血an

血e standard nunber of cabinets for the tec血0logy invoIved, nOt tO eXCeed four;

T-Mobile Northeast LLC (2016-012PB) - Special Pemit Page 2 of4



4. The modifications to the Transmission Equipment do not entail any excavation or depIoyment

outside of the Tower site;

5.皿e modi丘cations to the Transmission Equipment do not defeat any existing concealment

elements of the Tower;

6.珊e modifications to the Transmission Equipment ∞mPly w皿prior conditions of approval of

the Tower,血ess the non-COmpliance is due to an increase in height, increase in wid血, addition

of equipmeut cabinets’neW eXCaVation that does not exceed the corresponding αsubstantial

change,, thresholds in nunbers l -4.

皿e motion passed on a vote of5-1-0, Wi血Mr・ Sollog’Mr蘭emer, Mr. He正dge, Mr. Bole)m

and Mr. Kieman voting in favor and Mr. Hopkins voting opposed.

pursuant to § 40.5.B.24, the Planning Board also acted to graut waivers from the requirements of

§40.5, finding血at the granting of such waivers would not be detrimental to the p皿ic interest’

cause the Town any expense or be inconsistent with血e intent and puIPOSe Ofthe zoning bylaw’

on a motion by Mr. Herridge and seconded by Mr. Kieman’the Board voted to approve瓜e

following waiver:

. § 40.5 B.17 - Pre-apPlicationmeeting

The motion passed on a vote of 5-1-0, With Ms. Sollog, Mr. Riemer’Mr. Herridge’Mr. Boleyn

and Mr. Kieman voting in favor’and Mr. Hopkins against.

On a motion by Mr. Herridge and seconded by Mr. Kieman, the Board voted to approve the

following waiver:

・ § 40.5 B.19 - Speci五c writteninfomation

皿e motion passed on a vote of 5-1-0’Wi血Ms. So11og, Mr. Riemer, Mr. Herridge’Mr・ Boleyn

and Mr. Kieman voting in favor, and Mr. Hopkins against.

on a motion by Mr. Herridge and seconded by Mr. Mr. Boleyn,血e Board voted to approve血e

following waiver:

・ § 40.5 B. 20 - Specific written infomation

The motion passed on a vote of 5-1-0, With Ms. Sollog, Mr. Riemer, Mr. Herridge, Mr. Bole)m

and Mr. Kieman voting in favor, and Mr. Hopkins against.

Based on its detemination血at the proposed activity was an eligible facilities request under血e

Spectrum Act, and血e granting of waivers’the Board voted to approve the Special Pemit with

conditions, aS follows:

On a motion by Mr. Herridge and seconded by Mr. Kieman, the Board voted to make血e

detemination to grant血e Special Pemit pursuant to section 40・5 with the following conditions:

T-Mobile Northeast LLC (201 6-012PB) - Special Pemit Page 3 of4



1. The 6 existing lines of7/8” coax shoun on plan sheet A-2 to be capped and wrapped, if

discomected, Shall be grounded in compliance with a11 applicable electrical or building

codes.

2. T_Mobile Northeast LLC wi11 notify Crown Castle in writing w皿a copy to血e Plaming

Board to request that they demonstrate餌1 compliance w皿conditions #3 and # in the

special pemit decision issued for the tower’dated May 17’2000.

The motion passed on a vote of 5-1-0, Wi血Ms. Sollog, Mr. RIemer, Mr. Herridge, Mr. Boleyn

and Mr. Kieman voting in favor’and Mr. Hopkins against.

This Special Pemit is valid fdr血e applicant only and it may not be re-aSSigned, 1eased or sold.

Pursuant to §30.8 of血e Zoning Bylaw, this Special Pemit shall lapse after one year if

substantial use血ereofhas not sooner commenced excapt for good cause or, in the case of pemit

for construction, if construction has not begun by such date exc印t for good cause.

Any person aggrieved by a decision ofthe Planing Board may appeal to the Superior or Land

Co血by bringing action within twenty days after the decision has been刷ed with血e Town

Cle正of Truro. (Massachusetts General Laws, Chapter 40A, Section 1 7.)

Received, O能ce of血e Town Clek:

S i親1a請re

I hereby certify that this decision was創ed with the O飾ce ofthe Town Clerk on

O緑的Q同,伽I b and 20 (twenty) days have elapsed since the date of触ng, and:

「ヽ　N。App。alh。Sb。。n別。d.

亡」五A請出七諭告l。出r。。。詰i曲is謹。』

一一牲--喜
」ohn E Meade, Regi§ter

T-Mobile Northeast LLC (2016-012PB) - Special Pemit Page 4 of4
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SPECIAL PERMIT  

and 

ELIGIBLE FACILITIES REQUEST APPROVAL 

 

Atlas Map 39 Parcel 172A    Address: 344 Route 6 

Case Reference No.: 2020-014/PB    Applicant:  T-Mobile Northeast, LLC. 

Hearing Date:  January 6, 2021 

Decision Date:   

Sitting: Anne Greenbaum, Chair; Steve Sollog, Vice Chair; Jack Riemer, Clerk; 

Paul Kiernan; Bruce Boleyn; Peter Herridge 

Following duly posted and noticed Truro Planning Board hearing held on January 6, 2021, the 

Board voted to approve the application for a Special Permit under Sections 40.5 and 30.8 of the 

Zoning Bylaw, and to approve the applicant’s Eligible Facilities Request, for modifications to 

existing antennas and other equipment on the tower sited at this property.  

The following materials were submitted as part of the complete application for review: 

• Application for Special Permit dated December 3, 2020 

• Cover Letter from Adam F. Braillard, Esq. December 3, 2020 

• Eligible Facilities Request to Modify Transmission Equipment at an Existing Base 

Station (letter dated December 3, 2020) 

• Application to Renew the Existing Special Permit (letter dated December 3, 2020) 

• Certified Abutters List 

• Plan Set, “HY568/Cingular Truro, 344 Route 6, Truro, MA 02652, Existing 170’-0” Self 

Support Tower,” T1; A1-A-4, inclusive; E1. 

• “Rigorous Structural Analysis Report” dated March 27, 2019 prepared by B+T GRP, 

stamped by John W. Kelley, PE 

• “Mount Analysis Report” dated March 18, 2019 prepared by Engineered Tower 

Solutions, PLLC, stamped by Frederic G. Bost, PE, CWI, GC 

• Radio Station Authorization, Federal Communications Commission, Wireless 

Telecommunications Bureau dated November 29. 2006 (expires November 29, 2021) 

issued to T-Mobile License LLC 

• Consent for Modifications request by Crown Castle dated March 14, 2019, signed April 

9, 2019 by Robert Weinstein, Chair, Select Board 

• Special Permit dated issued to T-Mobile Northeast LLC dated December 8, 2016 and 

other prior decisions relating to site 

• Lease, Lease Assignment and Site License Agreement 
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Proposed Project 

T-Mobile has an existing set of three panel antennas and related equipment on the tower 

located on this Town-owned property in the General Business District.  The existing T-Mobile 

antennas and related equipment are located at a height of 97’ on the tower.  New T-Mobile 

antennas and related equipment are proposed to replace the existing ones at the same height.  

Specifically, T-Mobile describes its proposal as:   

o replacing three panel antennas with three like kind panel antennas; 

o replacing three remote radio units (RRU) with three like kind RRUs; 

o replacing six tower mounted amplifiers (TMA) with three like kind TMAs; and 

o replacing two radio cabinets with two like kind radio cabinets currently installed 

at the base of the tower. 

Prior Permits 

A special permit was originally granted in 2000 for Sprint to construct the 170 foot lattice 

tower and for Sprint and Nextell to install antennas.  A modification to the special permit in 2006 

allowed Omnipoint/T-Mobile to collocate on the tower.  In 2016, the Board granted a special 

permit with conditions to T-Mobile under Zoning Bylaw Section 40.5 to replace equipment on 

the tower.   

Special Permit under Zoning Bylaw Section 40.5, Communication Structures, Buildings and 

Appurtenances, and Section 30.8 

 Waivers 

The Applicant requests waivers of the requirements for written information under Section 

40.5(B)(19)(a) – (i).  Where the tower is existing, and the antennas and other equipment 

proposed will replace existing equipment at the same height, the Board finds strict compliance 

with these Bylaw requirements is unnecessary. The Board further finds pursuant to Section 

40.5(B)(24) that waiver of these requirements would not be detrimental to the public interest, 

cause the Town any expense, or be inconsistent with the intent and purpose of the Bylaw.  These 

waivers are granted. 

On the same grounds, the Board grants waivers of Section 40.5(B)(20)(b), (c), and (d). 

The motion to approve the requested waivers, made by M. X and seconded by M. X, passed on a  

vote of X-X, Anne Greenbaum, Chair; Jack Riemer, Clerk; Paul Kiernan; Bruce Boleyn; Steve 

Sollog; Peter Herridge voting in favor. 

Findings under Bylaw Section 40.5 and Section 30.8 

The Board makes the following findings: 

1. The Board finds that the proposal complies with the Purpose of Section 40.5, in 

particular, where the proposed modifications “maximize the use of existing and approved 

towers and buildings to accommodate new wireless telecommunications antennas. “ 
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2. The Board finds that in replacing existing equipment on the tower, the Applicant satisfies 

all applicable requirements of Section 40.5(B)(1-18).   

3. With respect to Section 40.5(B)(16), execution of a covenant, the Applicant states that it 

will comply with this requirement, and compliance is required as a condition of this 

permit.  

4. With respect to Section 40.5(B)(20), submission of a draft contract, the Applicant has 

provided the original 2000 lease between Town and Sprint; 2004 assignment of lease by  

Sprint to Nextel/Southwestern/Cingular, and 2006 Site License Agreement between 

Cingular (now AT&T) as licensor and T-Mobile as licensee.  The obligation addressed by 

Section 40.5(B)(20), removal of equipment and site restoration, is now held by AT&T 

pursuant to Section 11 of the original lease and the 2004 assignment.   

5. Pursuant to Bylaw Section 30.8(C), the Board finds that the proposed use is in the 

opinion of the Board in harmony with the general public good ad intent of this bylaw.   

Approval of Eligible Facilities Request  

 Pursuant to  47 U.S.C. s. 1455 (the “Spectrum Act”), the Board makes the following 

additional findings: 

1. The modifications to the Transmission Equipment do not increase the height of the Base 

Station by more than ten (10) per cent or ten (10) feet, whichever is greater. 

2. The modifications to the Transmission Equipment do not protrude from the edge of the 

support structure by more than six (6) feet. CONFIRM 

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 Base Station site. 

5. The modifications to the Transmission Equipment do not defeat any existing concealed or 

stealth-design. 

6. The modifications to the Transmission Equipment comply with prior conditions of 

approval of the Base Station, 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.  

On motion by M. X., seconded by M. X, the Board voted to grant the special permit under 

Sections 40.5 and 30.8 of the Zoning Bylaw, subject to the following condition, and to grant 

approval of the Eligible Facilities Request, to T-Mobile Northeast, LLC: 

Conditions:  

1. The Applicant shall execute the Covenant required under Section 40.5(B)(16) and file the 

same with the Town Clerk prior to recording this Decision in the Registry. 

2. Installation of the equipment shall ensure limitation of vibrational and wind noises to the 

maximum extent feasible. 

3. The equipment shall be grounded.  
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4. The subcontractor will report any results or adverse findings to the Town of Truro 

Planning Board. 

5. T-Mobile Northeast LLC will notify Crown Castle in writing, with a copy to the Planning 

Board, to request that they demonstrate full compliance with Conditions X and X in the 

special permit decision issued for the tower, dated May 17, 2000. 

The motion passed on a vote of X-X, with Anne Greenbaum, Chair; Jack Riemer, Clerk; 

Paul Kiernan; Bruce Boleyn; Steve Sollog; Peter Herridge voting in favor. 

This Special Permit is valid for the Applicant T-Mobile Northeast, LLC only and it may not be 

re-assigned, leased or sold.  Pursuant to Section 30.8 of the Zoning Bylaw, this Special Permit 

shall lapse after one year if substantial use thereon has not sooner commenced except for good 

cause.  

 

 

 

___________________________________ _________________________ 

Anne Greenbaum, Chair Date 

 

 

 

 

 

 

 

 

 

___________________________________________________________________________ 

 

Received, Office of the Town Clerk: 

 

___________________________________ _________________________ 

Signature Date 

 

___________________________________________________________________________ 

 

I hereby certify that this decision was filed with the Office of the Town Clerk on 

_________________________ and 20 (twenty) days have elapsed since the date of filing, and: 

   No Appeal has been filed. 

   An Appeal has been filed and received in this office on:____________________________ 
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___________________________________ _________________________ 

Signature Date 

___________________________________________________________________________ 

 

NOTE: Any person aggrieved by a decision of the Zoning Board of Appeals may appeal to the 

Superior or Land Court by bringing action within twenty days after the decision has been filed 

with the Town Clerk of Truro.  (Massachusetts General Laws, Chapter 40A, Section 17) 

 

THE COPY OF THIS DECISION PROVIDED BY THE TOWN CLERK MUST BE FILED 

WITH THE REGISTER OF DEEDS OF BARNSTABLE COUNTY BY THE APPLICANT. 
 

 

 

 

 







 

 

 

United States Department of the Interior 
 

NATIONAL PARK SERVICE 

Cape Cod National Seashore 

99 Marconi Site Road 

Wellfleet, MA 02667 

 

IN REPLY REFER TO:  
A-90 Tract 17-8597 

January 6, 2021 

 

Anne Greenbaum, Planning Board Chair 

Truro Town Hall 

24 Town Hall Road 

P.O. Box 2030 

Truro, MA 02666 

 

 

Dear Ms. Greenbaum, 

 

We are writing concerning the Planning Board hearing for the project proposal for 112 North 

Pamet Road in Truro, MA within Cape Cod National Seashore. The proposed setback of the 

replacement single-family house and deck is five feet from NPS land, where a 25 foot setback is 

the minimum zoning requirement. We understand the desire to move the house back due to 

coastal erosion; however, the lot is quite large, and erosion is not necessitating the proposed 

setback of five feet from the NPS land to the south.  

 

We have just advised the new owner of 118 North Pamet Road that we can accept a 10 foot 

setback from the western property line provided that there are precautions in place, e.g. staked 

work limits and permanent boundary markers. We emphasize western boundary as the 

landowner’s intent is to move as far from the coastal bluff to the east as possible. 

 

We have agreed to 10' setback for structures and decks where a true hardship is presented. Due to 

the potential for encroachment and adverse impacts on to adjoining public NPS land, we feel that 

this is an important distance to maintain as an alternative minimum to the zoning bylaw. 

Construction activity requires some distance between the structure and adjacent land to regrade, 

install foundations, maneuver equipment, and accommodate construction worker activity.  

 

We request that any project approval by the board for a reduced setback include the requirement 

for boundary monuments to demark NPS property at three locations along the southern boundary 

and establish firm work limits to assure that there will be no encroachment on NPS from 

construction. We also request that the required setback be no less than 10 feet, and that regrading 

does not extend all the way to the property line.  

 



 

 

We provided similar comments on a comparable proposal by the applicant and their attorney in 

spring 2017, so NPS intentions have been clear for some time. Thank you for consideration of 

the national seashore’s interest in protecting adjacent public land. 

 

Sincerely, 

 

 
 

Brian T. Carlstrom 

Superintendent 
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RESIDENTIAL DEVELOPMENT SITE PLAN REVIEW DECISION 

Atlas Map 48 Parcel 1    Address 112 North Pamet Road 

Case Reference No.: 2020-006/SPR  Applicants: Anne Labouisse Peretz; William 

T. Burdick & Richard C. Vanison, Trustees, 

Dune House Nom. Trust 

Hearing Date:  January 6, 2021 

Decision Date:  

Sitting: Anne Greenbaum, Chair; Vice Chair; Jack Riemer, Clerk; Paul Kiernan; 

Bruce Boleyn; Steve Sollog; Peter Herridge 

Following a duly posted and noticed Truro Planning Board hearing held on January 6, 2020, the 

Board voted to approve the application for Residential Development Site Plan Review pursuant 

to Section 70.4 of the Truro Zoning Bylaw for demolition of an existing residence, and 

construction in a landward location on property located at 112 North Pamet Road, Map 48, 

Parcel 1, in the Seashore District.  

The following materials were submitted as part of the complete application for review: 

• Application for Site Plan Review (Residential) 

• Certified Abutters List 

• “Plan Showing Existing Site Conditions, 112 North Pamet Road, Truro, MA” prepared 

for Anne Peretz by Coastal Engineering, dated August 20, 2009, Scale 1” = 30 ft.  

• “Site Plan Showing Proposed Dwelling Reconstruction, 112 North Pamet Road, Truro, 

MA” prepared for Anne Peretz by Coastal Engineering, dated December 7, 2020, Scale 

1” = 30 ft.  

• “Proposed Grading Plan for Proposed Dwelling Reconstruction, 112 North Pamet Road, 

Truro, MA” prepared for Anne Peretz by Coastal Engineering, dated December 7, 2020, 

Scale 1” = 10 ft.  

• “Landscape Plan, 112 North Pamet Road, Truro, MA” prepared for Anne Peretz by 

Coastal Engineering, dated December 7, 2020, Scale 1” = 10 ft. 

• Floor Plans, “Peretz 112, 112 North Pamet Road, Truro, MA” prepared by Dan Costa 

dated December 7, 2020, Sheets A1-A3 

• Elevations, “Peretz 112, 112 North Pamet Road, Truro, MA” prepared by Dan Costa 

dated December 7, 2020, Sheets A4-A7 

• “Finish and Exterior Lighting Schedules, Peretz 112, 112 North Pamet, Truro, MA” 

prepared by Dan Costa dated December 7, 2020 

• Review Criteria form, completed 

• Residential Site Plan Review Checklist 

• Product specifications for lighting fixture 
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• Transfer Certificate of Title and Land Court Plan 

• Town of Truro Assessor’s Records  

• Elevation calculations, Coastal Engineering Co. dated February 23, 2017 and November 

12, 2020 

 

Board Vote: 

 

At the           2020 meeting, M.   made a motion, seconded by M. , to approve the application for 

residential development site plan.  Vote was 0-0 in favor.  

The application of Anne Labouisse Peretz, William T. Burdick & Richard C. Vanison, Trustees, 

Dune House Nom. Trust for Residential Site Plan approval pursuant to s. 70.4 of the Truro 

Zoning Bylaw was granted by the Planning Board.   

This decision is pursuant to the following facts and conditions:  

Findings: 

1. This is an application by Anne Labouisse Peretz, William T. Burdick & Richard C. 

Vanison, Trustees, Dune House Nom. Trust for Residential Site Plan Review pursuant to 

Section 70.4 of the Truro Zoning Bylaw (“Bylaw”).  Residential Site Plan Review is 

required under Section 70.4 of the Zoning Bylaw, as the project is new construction 

(replacement) of an existing single-family dwelling in the Seashore District. 

 

2. The Property is located at 112 North Pamet Road and is shown on Truro Assessor’s Map 

48, Parcel 1.  The Property contains 3.3 and is located in the Seashore District.  The lot is 

nonconforming as to frontage, having no frontage on a street.  It is accessed by a dirt 

road. The lot is surrounded by National Seashore property and has no residential abutters.  

3. According to Assessor’s records, the existing house was constructed in 1991.   It is 

located close to the top of coastal bank and is proposed to be demolished due to threat 

from ongoing coastal erosion.  A new residence will be constructed away from the bank 

and close to the property’s southern boundary.  This site was selected to avoid hollows to  

the north and west on the property, and to provide protection from coastal bank erosion 

and storm damage. 

 

4. A new paved driveway and gravel parking area are proposed.  Regrading in the area of 

the new house site, and re-landscaping of the abandoned house site will occur.  The 

existing septic system will be removed and a new system installed to the north of the new 

house.  

 

5. The new dwelling has roughly the same dimensions as the existing dwelling.  The Total 

Gross Floor area of the existing dwelling is 3,167 sq ft,; it will increase/decrease to 

[PROVIDE].  The height of the existing dwelling is nonconforming at 30.4 feet (peak 

ridge height of 105.4 feet – average grade of 75.03).  The height of the proposed dwelling 

is nonconforming at 30.1 feet (peak ridge height of 89.75-average grade of 59.67).  Paved 

areas will remain at 1,500 square feet; walkways and terrace areas will increase from 0 to 
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322 square feet. Lot coverage will decrease from 4,441 to 3,870 square feet, or from 

3.1% to 2.7%. 

 

6. Floor plans indicate that there will be a “main level”; “lower level” and “basement” 

(partially finished) and that the house will have two bedrooms.  The elevations suggest a 

half-story above the “main level”[PROVIDE INFO].  Exterior material is indicated to be  

red cedar shingles. A terrace, screened porch, deck and covered porch expand the 

dwelling’s footprint.  

 

7. The existing dwelling conforms to Bylaw setbacks.  As proposed, the new dwelling will 

have a setback from the southern lot line of five feet (to a deck). A variance is required 

for this new nonconformity.    

[BOARD’S FINDINGS ON PROPOSED FIVE-FOOT SETBACK] 

8. Reconstruction of a dwelling on a nonconforming lot – in this case, nonconforming as to 

frontage - increases the existing nonconformity, and requires a special permit under G.L. 

c. 40A, s. 6.   Bjorklund v. Zoning Board of Appeals of Norwell, 450 Mass. 357 

(2008)(nonconforming area).  The Applicant has filed with the ZBA for a special permit 

under G.L. c. 40A, s. 6 and Section 30.7 of the Zoning Bylaw.   

9. The height of the existing dwelling is nonconforming at 30.4 feet. and so the ZBA must 

also make a determination as to whether the proposed structure would intensify this 

existing nonconformity.  If the ZBA finds that the proposal increases the intensity of this 

nonconformity, it would consider whether a special permit may be granted.   

 

10. The Board has reviewed all plans with respect to this Application and has found that they 

comply with all requirements set forth in Section 70.4(C) of the Bylaw. 

 

11. The Board found that the house will be reconstructed in a manner that is in keeping with 

the scale of the existing building and other buildings in the neighborhood.  This 

contributes to preserving the characteristics of the Seashore District.  

 

12. Pursuant to Section 70.4(D) of the Bylaw, the Board found: 

 

a. Relation of Buildings and Structures to the Environment.  The Board finds that 

the reconstructed dwelling relates to the existing terrain and lot, as it preserves the 

scale of the existing building; maximizes southern-facing exposure for solar gain; 

and follows the sloping topography of this area of the property. Ventilation is 

aided by a screened porch on the ocean-facing side of the house 

 

b. Building Design and Landscaping. The Board finds that the reconstructed house is 

in a vernacular style and scale consistent with other dwellings in the Seashore 

District and complementary to the landscape. The materials are likewise 

complementary and appropriate to the location.   
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c. Preservation of Landscape. The Board finds that the landscape will be preserved, 

where the location of the existing house and driveway will be revegetated with 

appropriate native plantings. Regrading in the area of the new dwelling site will 

be minimal, and the new driveway and gravel parking area are modest.   

 

d. Circulation.  The Board finds that the relocated driveway and new gravel parking 

area will adequately and safely serve the relocated and reconstructed house.  

 

e. Lighting.  The Board finds that as herein conditioned, the lighting proposed for 

the structure will be consistent with General Bylaw Chapter IV, Section 6, and 

that adjacent properties and the night sky will be protected from intrusive lighting.  

 

Conditions 

1. The use of the Property shall be in strict conformance with the Town of Truro Bylaw; 

 

2. Construction shall conform to the plans referenced in this decision;  

 

3. [CONDITION ON LIGHTING] 

 

4. The Applicant must obtain a special permit from the Zoning Board of Appeals under 

Section 30.7 and 30.8, and G.L. c. 40A s. 6, to expand a nonconforming structure.  

 

5. The Applicant must obtain a variance from the Zoning Board of Appeals pursuant to G.L. 

c. 40A, s. 10 for the newly-created nonconforming side setback to the southern lot line 

(five feet where twenty-five required). 

 

6. The Applicant must obtain approval from the Conservation Commission for demolition 

of the existing house; removal of the existing septic system; planting and other 

landscaping, and any other activity taking place within jurisdictional resources under the 

Wetlands Protection Act and/or Truro Wetlands Protection Bylaw.  

 

This Site Plan Approval for a Residential Site Plan shall expire two (2) years from the date of 

approval.   

Pursuant to Zoning Bylaw Section 70.6, it is the responsibility of the applicant to obtain a true 

attested copy of this decision from the Town Clerk and to record this decision in the Barnstable 

Registry of Deeds or Land Court, as applicable.  Prior to the issuance of building permit, the 

applicant shall present evidence of such recording to the Building Commissioner and the 

Planning Board Secretary.  

__ 

 

____________________________________________________ 

`   Anne Greenbaum, Chair. Truro Planning Board    Date 
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_____________________________________________________________________________________ 

Received, Office of the Town Clerk 

 

 

   _________________________________________________________________ 

             

   Signature      Date 

 
 

 

 

 

 

 









EXTENSION AGREEMENT 

 

As applicant or as authorized agent on behalf thereof, I agree to continue the public hearing in 

the matter of Case No. 2020-11/PB seeking approval of Form A – Approval Not Required 

(ANR) Plan Endorsement with respect to property at 23 Perry Road from January 6, 2021 to 

January 20, 2021 for hearing and for board action through February 3, 2021 under M.G.L. c. 41 

§ 81T. 

 

Date – January 6, 2021 

       
____________________________  

Signature of Applicant/Agent 

 

 

_____________________________  

Printed Name – Benjamin E. Zehnder as agent for 

the Claire A. Perry Living Trust Agreement 

 

 

Filed with the Planning Department:  __________________________________  

      Name    Date 

 

Filed with the Town Clerk:    __________________________________  

      Name    Date 
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MEMORANDUM 

Title History for Properties off of Perry Road, Truro 

________________________________________________________________________ 

 

1. Overview: 

 

The hillside lands off of Perry Road have been used for farming since the 1880s, 

when John B. Perry and his wife, Mary J. Perry, began farming the lands to the north and 

west of the Little Pamet River.  John had purchased the lands from his wife’s stepfather, 

Manuel Silva, who also left interests in the lands to Mary. 

 

John B. and Mary had a son, Manuel J. Perry, who ran the family farm with his 

second wife Barbara.  Manuel and his first wife, Adeline, had previously had two sons, 

John S. Perry and Mason E. Perry, and a daughter, Pulsenia J. Rowell. 

 

Although John B. and Mary’s son Manuel Perry, and their grandson John S. 

Perry, each worked the family farm, neither of them inherited it after John B. and Mary 

died.  Instead, Mary left the farmland to left her great-grandchildren, Stephen R. Perry 

and Richard B. Perry (who were the sons of Mary’s grandson, John S. Perry), with only 

life estates to use the land in Manuel J. Perry and John S. Perry.  As a later confirmation 

plan endorsed by the Massachusetts Land Court shows, the historic farmland which 

Stephen and Richard inherited contained a total of 27.84 acres of land area, including 

both upland and wetlands. 

 

Because they did not own any farmland of their own, in the 1950s John S. Perry 

and his wife Lucy J. Perry purchased a contiguous area of land to the south of Perry Road 

and the east of the Little Pamet River.  This land came out of a completely separate chain 

of title from the land which Stephen R. Perry and Richard B. Perry inherited from their 

great-grandmother Mary, and had instead been owned by Frances Joseph and then his 

son, Frank R. Joseph.  Likewise, Stephen and Richard never owned the land which John 

and Lucy owned. 

 

Because Manuel J. Perry and his son John S. Perry both worked the farmland to 

the north, and John S. Perry and Lucy J. Perry owned the farmland to the south, the area 

has often been referred to as a single entity, “Perry Farm.”  However, the two different 

land areas have not been held in common ownership, either before or after the September 

30, 1994 cutoff date for Cape Cod Commission mandatory referrals for parcels 

containing thirty or more acres of land area. 

 

The 27.84 acre northerly parcel which Stephen and Richard owned has been 

subdivided and there is now a contiguous 9.70 acre parcel owned in equal parts by 

Hillside Farm, LLC and The Perry Family Limited Partnership.  Those two owners have 

filed an ANR plan to subdivide that parcel into three lots, so that the next generation may 

live in Truro and continue to farm the land. 
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1. Record title to Stephen R. Perry and Richard B. Perry’s land prior to and as of 

September 30, 1994: 

 

John B. Perry died intestate in 1938 and Mary J. Perry died testate in 1949.  

Under her will, Mary left life estates for the use of land she and John owned to their son, 

Manuel J. Perry, and their grandson, John S. Perry.  See BCP 31696.  Mary left the fee 

ownership to her great-grandsons, Stephen R. Perry and Richard B. Perry. 

 

Manuel J. Perry died in 1965.  To clear Stephen and Richard’s title and John S. 

Perry’s life estate, in the 1970s the surviving members of Manuel’s family gave a series 

of deeds to them, releasing any claim to the farmland they may have had: 

 

from Pulsenia J. Rowell 2362-171 1976 

from Elizabeth Keehlwetter 2392-345 1976 

from Donald S. Perry 2579-270 1977 

from Mason E. Perry 2579-271 1977 

from Daisy Houghton 2836-308 1978 

from Manuel J. Perry et al. 2850-347 1979 

from John S. Perry 2850-348 1979 

from Manuel J. Perry et al. 2850-349 1979 

 

Stephen and Richard subsequently sought confirmation without registration of 

their title to the land they inherited, as shown on January 8, 1997 Petitioner’s Plan 43230-

A.  Per plan, the parcel the brothers sought to confirm contains 25.02 acres of upland and 

2.82 acres of lowland, for a total land area of 27.84 acres.  The plan also shows that the 

farmland to the south and east was not owned or claimed by Stephen and Richard, but 

was owned by their parents, John S. Perry and Lucy J. Perry. 

 

On August 31, 2007 the Court confirmed Stephen and Richard’s title, as shown 

on their Petitioner’s Plan, as of January 15, 1997 (the date of filing).  See also Plan Book 

619, Pages 97 and 98.  However, the brothers’ title was unchanged since they inherited it 

in 1949 and they received release deeds in the 1970s, and Stephen R. Perry and Richard 

B. Perry therefore were the only fee owners of the former John B. Perry and Mary J. 

Perry land as of September 30, 1994. The area they owned is depicted as Parcel 2 on the 

sketch showing record title as of September 30, 1994 filed herewith. 

 

2. Record title to John S. Perry and Lucy J. Perry’s land prior to and as of 

September 30, 1994: 

 

Between January 22 and February 14, 1955, John S. Perry and Lucy J. Perry took 

title to an assemblage of lands to the south of Perry Road and the east of the Little Pamet 

River.  See deeds recorded in Book 900, Page 159; Book 915, Page 212; Book 915, Page 

214.  Their title was given by Gertrude F. Joseph, widow of former owner Frank R. 

Joseph, as well as the descendants of Manuel Joseph and Frances Joseph.  It was 

originally subject to a life estate in Gertrude, however, that life estate was released by her 

in 1967 (see Book 1381, Page 47). 
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The land that John and Lucy took title to in the 1950s was adjacent to the land 

John’s sons owned, but its title history was distinct, having been owned by the Joseph 

family since the 1870s and having coming out of that chain. 

 

As of September 30, 1994, title to the southerly lands was in John S. Perry and 

Lucy J. Perry, as tenants by the entirety.  The land they owned contained approximately 

13.69 acres of area, including a large area of lowlands abutting the Little Pamet River.  

The area they owned is depicted as Parcel 1 on the sketch showing record title as of 

September 30, 1994 filed herewith. 

 

3. Record title conveyances from September 30, 1994 to present: 
 

 

Beginning in 1997, the owners of the northerly farmlands and the owners of the 

southerly farmlands have made a number of conveyances of their respective properties.  

These include subdivisions of the two parcels, subsequent conveyances of subdivided lots 

out to third parties, and conveyances of retained lands into trusts and other entities, and 

conveyances out to family members.  However, none of these conveyances increased the 

area of ownership in Stephen R. Perry and Richard B. Perry above the 27.84 acres they 

originally owned or increased the area of ownership in John S. Perry and Lucy J. Perry 

above the 13.69 acres they originally owned.  Instead, the conveyances decreased the 

respective northerly and southerly areas of ownership. 

 

In chronological order, the post September 30, 1994 title conveyances are as 

follows below.  The recorded plans showing the listed lots are included herewith for 

reference. 

 

1. 1997: John S. Perry releases his life estate interest in Stephen R. Perry and 

Richard B. Perry’s land (Book 10569, Page 200). 

2. 1998: Lucy J. Perry releases her interests in Stephen R. Perry and Richard B. 

Perry’s land (Book 11187, Page 164). 

3. 2000: John S. Perry and Lucy J. Perry their land to Lucy J. Perry, individually 

(Book 13395, Page 108). 

4. 2006: Lucy J. Perry deeds Lot 2 606/100 to Thomas J. Nadeau (Book 20969, 

Page 297). 

5. 2007: Stephen R. Perry and Richard B. Perry deed Lot 6 596/91 to Thomas J. 

Nadeau (Book 21771, Page 276). 

6. 2009: Stephen R. Perry and Richard B. Perry deed Lot 5B 630/57 to Kristin 

A. Perry (Book 23885, Page 152). 
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7. 2009: Stephen R. Perry and Richard B. Perry deed Lot 14 632/56 to Richard 

B. Perry and Cynthia J. Perry, husband and wife as tenants by the entirety 

(Book 24169, Page 112). 

8. 2009: Stephen R. Perry and Richard B. Perry deed Lot 9, Lot 10 630/58 to 

Stephen R. Perry, individually (Book 24169, Page 114). 

9. 2011: Stephen R. Perry deeds Lot 9, Lot 10 630/58 to Claire A. Perry as 

Trustee of The Stephen R. Perry Living Trust Agreement Dated March 23, 

2011 (Book 25441, Page 147). 

10. 2011: Stephen R. Perry deeds ½ interest in Lot 7 596/91, Lot 5A 630/57, Lot 

3A, Lot 7, Lot 11, Lot 12 630/58, Lot 13 632/56 to Claire A. Perry as Trustee 

of The Stephen R. Perry Living Trust Agreement Dated March 23, 2011.  The 

other ½ interest in those lots remains in Richard B. Perry (Book 25441, Page 

151). 

11. 2011: Lucy J. Perry deeds P.1 – P.6 to Claire A. Perry as Trustee of The Lucy 

J. Perry Living Trust Agreement Dated June 14, 2011 (Book 25515, Page 20). 

12. 2012: Richard B. Perry and Cynthia J. Perry deed Lot 14 632/56 to The Perry 

Family Limited Partnership (Book 26582, Page 28). 

13. 2013: Claire A. Perry as Trustee of The Stephen R. Perry Living Trust 

Agreement Dated March 23, 2011 deeds Lot 10 630/58 to Claire A. Perry as 

Trustee of The Claire A. Perry Living Trust Agreement Dated March 23, 2011 

(Book 27251, Page 265). 

14. 2013: Claire A. Perry as Trustee of The Stephen R. Perry Living Trust 

Agreement Dated March 23, 2011 deeds ½ interest in Lot 11, Lot 12 630/58, 

Lot 13 632/56 to Claire A. Perry as Trustee of The Claire A. Perry Living 

Trust Agreement Dated March 23, 2011.  The other ½ interest in those lots 

remains in Richard B. Perry (Book 27251, Page 265). 

15. 2013: Claire A. Perry as Trustee of The Stephen R. Perry Living Trust 

Agreement Dated March 23, 2011 deeds ½ interest in Lot 7 596/91 (section 

of road) to Claire A. Perry as Trustee of The Claire A. Perry Living Trust 

Agreement Dated March 23, 2011.  The other ½ interest in that section of road 

remains in Richard B. Perry (Book 27277, Page 343). 

16. 2014: Richard B. Perry, individually, and Claire A. Perry as Trustee of The 

Stephen R. Perry Living Trust Agreement Dated March 23, 2011, deed Lot 

5A 630/57 to David W. Shapiro and Lee A. Shapiro (Book 28525, Page 64). 

17. 2016: Claire A. Perry as Trustee of The Stephen R. Perry Living Trust 

Agreement Dated March 23, 2011 deeds Lot 9 630/58 to Claire A. Perry as 

Trustee of The Claire A. Perry Living Trust Agreement Dated March 23, 2011 

(Book 30141, Page 60). 
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18. 2016: Claire A. Perry as Trustee of The Claire A. Perry Living Trust 

Agreement Dated March 23, 2011 deeds Lot 9 630/58 to Scott W. Perry 

(Book 30141, Page 64). 

19. 2017: Richard B. Perry (as to ½ interest) and Claire A. Perry as Trustee of The 

Claire A. Perry Living Trust Agreement Dated March 23, 2011 (as to other ½ 

interest) deed Parcel A 672/35 to Claire A. Perry as Trustee of The Claire A. 

Perry Living Trust Agreement Dated March 23, 2011 (Book 30798, Page 

235). 

20. 2017: Claire A. Perry as Trustee of The Claire A. Perry Living Trust 

Agreement Dated March 23, 2011 deeds Lot 10B 672/35 to Claire A. Perry as 

Trustee of The Claire A. Perry Living Trust Agreement Dated March 23, 2011 

and Samantha E. Perry as joint tenants with rights of survivorship (Book 

30798, Page 238). 

21. 2017: Claire A. Perry as Trustee of The Lucy J. Perry Living Trust Agreement 

Dated June 14, 2011 deeds ½ interest in Parcel B 672/35 to Richard B. Perry, 

and ½ interest in Parcel B 672/35 to Claire A. Perry as Trustee of The Claire 

A. Perry Living Trust Agreement Dated March 23, 2011, all as tenants in 

common (Book 30798, Page 240). 

22. 2018: Claire A. Perry as Trustee of The Lucy J. Perry Living Trust Agreement 

Dated June 14, 2011 deeds ½ interest in Parcel D 672/35 to Richard B. Perry, 

and ½ interest in Parcel D 672/35 to Claire A. Perry as Trustee of The Claire 

A. Perry Living Trust Agreement Dated March 23, 2011, all as tenants in 

common (Book 31174, Page 72). 

23. 2018: Claire A. Perry as Trustee of The Lucy J. Perry Living Trust Agreement 

Dated June 14, 2011 deeds Lot 2 674/90 to Thomas J. Nadeau (Book 31204, 

Page 59). 

24. 2018: Richard B. Perry deeds a ½ interest in each of the following parcels to 

The Perry Family Limited Partnership: Lot 3A 630/58 (Parcel 3 672/35), Lot 

12 630/58 (Parcel D 672/35), Lot 11 630/58 (Parcel D 672/35), Lot 13 632/56 

(same on 672/35), Parcel B 672/35, 17 Harding’s Way (Lot 7 630/58?).  Note 

that other halves remain with respective owners (Book 31699, Page 134). 

25. 2019: Claire A. Perry as Trustee of The Claire A. Perry Living Trust 

Agreement Dated March 23, 2011 deeds a ½ interest in each of the following 

parcels to Hillside Farm, LLC: Parcel C 672/35, Parcel D 672/35, Lot 11 

630/58, Lot 13 632/56 (note that deed incorrectly states Lot 13 630/58; 

corrective affidavit recorded at 33001-176).  Note that other halves remain 

with respective owners (Book 31999, Page 350). 
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26. 2019: Claire A. Perry as Trustee of The Lucy J. Perry Living Trust Agreement 

Dated June 14, 2011 deeds Lot 1 606/100, fresh meadow 512-277, triangle 

395-20, garden and upland to the following persons: ½ interest to Richard B. 

Perry; 1/12 to Cheryl A. Costa; 1/12 to Debra Perry Locke; 1/12 to Scott W. 

Perry; 1/12 to Samantha E. Perry; 1/12 to Stephen O. Perry; 1/12 to Brandon 

Perry (Book 32407, Page 180, and corrective affidavit and deed recorded at 

Book 32944, Page 265 and Book 32944, Page 267). 

27. 2020: Claire A. Perry as Trustee of The Stephen R. Perry Living Trust 

Agreement Dated March 23, 2011, Richard B. Perry and Cynthia J. Perry, and 

The Perry Family Limited Partnership deed LOT 7 630/58 to David W. 

Shapiro and Lee A. Shapiro. 

As a result of these conveyances, current record title to the remaining land in the 

northerly and southerly parcels originally owned by Stephen R. Perry and Richard B. 

Perry, and by John S. Perry and Lucy J. Perry, respectively, is as depicted and listed in 

chart form on the sketch of total lot areas and record title as of September 28, 2020 filed 

herewith.  As the title history and sketches show, at no time from September 30, 1994 to 

the present date has there been common title ownership of the former John B. Perry and 

Mary J. Perry farmlands north of Perry Road and the former Joseph farmlands south of 

Perry Road, nor has there been common title ownership of an area of land equal to or 

more than 30.00 acres. 

 

- END - 
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Planning Board 
Town of Truro 

   24 Town Hall Road 
Truro, MA 02666 

(508) 349-7004 
 

DECISION OF THE PLANNING BOARD 
 

Definitive Subdivision 
 

 

Atlas Map 39 Parcel 325    Address: 3 Laura’s Way 

Atlas Map 39 Parcel 77    Address: 4H Bay View Road 

Case Reference No.: 2020-012/PB   Applicant: Nathan A. Nickerson III 

Meeting Dates: December 2, 2020 and December 16, 2020 

Decision Date: December 16, 2020 

Sitting: Anne Greenbaum, Chair; Jack Riemer, Clerk; Paul Kiernan; Bruce 

Boleyn; Steve Sollog; Peter Herridge 

 

At a duly posted and noticed public hearing opened on December 2, 2020 and continued to 

December 16, 2020, the Town of Truro Planning Board, acting in the matter of Reference 

Number 2020-001/PB, and pursuant to G.L. c. 41, s. 81T and s. 81U and s. 2.5 of the Town of 

Truro Rules and Regulations Governing Subdivision of Land, voted to deny a waiver and to deny 

a Definitive Plan entitled “Definitive Subdivision Plan of Land, #4H Bay View Road and 3 

Laura’s Way, Truro, MA,” Scale 1”=50,’ prepared for Nathan A. Nickerson III by Outermost 

Land Surveying and dated September 28, 2020.   The Board’s vote was 6-0 to deny the requested 

waiver and deny the Definitive Plan. 

In the Planning Board’s deliberations, the following plans and submittals were reviewed: 

1. Form C Application for Approval of a Definitive Plan, dated September 29, 2020, with 

attachments 

2. “Definitive Subdivision Plan of Land, #4H Bay View Road and 3 Laura’s Way, Truro, 

MA,” Scale 1”=50,’ prepared for Nathan A. Nickerson III by Outermost Land Surveying 

and dated September 28, 2020 

3. “Tashmuit Lane Extension, Proposed Road Plan & Notes,” prepared by GFM 

Enterprises, Inc. dated August 14, 2019, Subdivision Layout dated October 22, 2020, C1-

C3, inclusive 

4.  Definitive Subdivision Plans Review Checklist 

5. Certified Abutters List 
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6. Request for Waiver from Christopher S. Fiset, Esq. to Planning Board dated December 

14, 2020 

7. Letters from David Reid, Esq. dated November 16, 2020 and February 13, 2020, with 

attachments, submitted on behalf of Shelley Fischel, 15 Sawyer Grove Road 

8. Letter from Diedra Dietter and Michael Schultz, 25 Sawyer Grove Road, North Truro 

9. Email dated November 22, 2020 from Robert Carlson 

10. Letter dated November 24, 2020 from Gary M. Cooper and Ronald D. Spinks 

11. Memorandum dated February 16, 2016 from Jonathan Silverstein, Esq., Kopelman and 

Paige (Town Counsel) to Planning Board 

12. Staff Report from February 19, 2020 Planning Board meeting 

 

Findings 

After testimony by the applicant and the applicant’s representatives, and members of the public, 

the Planning Board deliberated on the merits of the request for approval of the Definitive Plan.  

In its deliberations, the Board found: 

1. The Applicant proposes to create, through the Definitive Plan, a 6.3 acre Lot 1 

(Hutchings parcel) served by “Tashmuit Lane,” which is depicted as a 40’ private way 

connecting to Sawyer Grove Road.   Tashmuit Lane provides conforming frontage to the 

existing Lot 2A (Nickerson parcel) and terminates in a cul-de-sac providing frontage to 

Lot 1.  Lot 2A also has frontage on Laura’s Way.  

 

2. Sawyer Grove Road was constructed pursuant to the Helen Sawyer Definitive 

Subdivision Plan, endorsed by the Planning Board on February 7, 1990, recorded at Book 

468, Page 9.   At the time of the vote approving the development, the Board found that 

Sawyer Grove Road was “insufficient and inadequate to serve development on any 

adjacent property, which will require additional and separate roads and access.” Although 

posed as condition in the Board’s vote, this finding was not recorded as part of the 

subdivision covenant.  

 

3. However, reflecting the Board’s intent to restrict use of Sawyer Grove Road to the Helen 

Sawyer Subdivision, and to prevent connection of other subdivisions through Sawyer 

Grove Road, a list of conditions attached to the recorded Form D covenant for the Helen 

Sawyer Subdivision stated: 

 

“5. Approval of this definitive plan is limited to construction of Sawyer Grove 

Road as shown on said plan to provide access for the 17 lots shown on the plan 

and is not approval for construction of any ways to adjoining land.”   

 

This Attachment was recorded with the Covenant (Book 7061, Page 93) and rerecorded 

with an added limitation of time for construction on June 23, 1993 (Book 8642, Page 78). 
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4. A subdivision on land adjacent to the Helen Sawyer subdivision was found to have been 

constructively approved in 2007 (Cyoski Subdivision).  This provided for the 

construction of Laura’s Way, a dead-end road serving fifteen lots.  Sawyer Grove, also a 

dead-end road, provides the sole access to Laura’s Way.  Sawyer Grove Road therefore 

currently serves thirty-two lots, almost twice the number originally intended.   

 

5. The parcels that are the subject of the Definitive Plan under consideration have been the 

subject of previous applications.   In 2015, a five-lot subdivision was proposed on the 

subject property (D’Arezzo Hutchings subdivision). This proposal was withdrawn in 

2016.   

 

6. In early 2020, an application for a 3-lot subdivision of the subject property was submitted 

to the Board.  The configuration was similar to the current proposal: Lot 2A had frontage 

on the unnamed way and Laura’s Lane, but with two lots on the Hutchings parcel served 

by the cul-de-sac.  Hearing was continued several times and the application was 

withdrawn shortly before hearing on July 22, 2020.  

 

7. Considerable public comment was received on the current proposal both in writing and at 

the public hearing.  Concerns were raised regarding the capacity of Sawyer Road to serve 

additional lots, as well as other concerns regarding driver and pedestrian safety 

 

8. Testimony at the hearing indicates that Sawyer Grove, a private way, is hilly, winding, 

and overgrown with trees and vegetation, causing poor visibility and sightlines.   

 

9. The distance from Hughes Road along Sawyer Grove Road to the entrance of the 

proposed Tashmuit Lane is approximately 1,050 feet.  Tashmuit Lane itself is 488.1 feet, 

for a total of 1,538.11 feet. 

 

10. The Applicant did not originally request any waivers from the Board’s Subdivision Rules 

and Regulations.  On December 14, 2020, counsel for the Applicant submitted a request 

for a waiver from Section 3.6.6(a), which limits dead-end roads to 1,000 feet.  

 

Decision 

Section 3.9 of the Subdivision Rules and Regulations provides: 

“The Board may disapprove a plan if it determines that access roads to the subdivision 

are inadequate to carry the volume of traffic reasonably anticipated.  The applicant shall 

show to the satisfaction of the Board that the roads and ways to and from the proposed 

subdivision shall be adequate to provide emergency medial, fire and police protection as 

well as safe travel and adequate circulation for the project volume of traffic including, but 

not limited to a way or way having sufficient width, suitable grades and adequate 

construction to provide for vehicular traffic.  .   .” 
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Under this Section, the burden is on the applicant to establish the adequacy and safety of access 

over roadways to the proposed lot(s).  In this case the Applicant has not met this burden.  First, 

the distance along Sawyer Grove Road (a dead-end road) from Hughes Road to Tashmuit Lane is 

approximately 1,050 feet; Tashmuit Land (a dead-end road) is 488.1 feet, for a total of 1,538.11 

feet of continuous dead-end road.  Section 3.6.6(a) limits dead end roads to 1,000 feet.  The 

distance proposed is more than 500 feet (or 50%) longer than the maximum allowed.  This is 

presumptively inadequate under the Rules and Regulations, and the applicant, while requesting a 

waiver of this limit, has failed to provide justification for it.  

 Second, and only adding to this presumption, Sawyer Grove Road currently serves almost 

twice the number of lots originally intended in the approval of the Helen Sawyer Subdivision.  

Although imperfectly executed, it was the clear intent of the Board at that time for Sawyer Grove 

Road to serve only the seventeen lots of that Subdivision.  The constructive grant of the Cyoski 

Subdivision Plan resulted in Laura’s Way, and an additional fifteen lots served by Sawyer Grove 

Road.  The addition of these lots to those served by Sawyer Grove Road did not arise from a 

conclusion by the Board that Sawyer Grove Road could provide safe and sufficient access to the 

new subdivision while continuing to serve the existing Helen Sawyer Subdivision.  Rather, the 

addition of these lots arose from procedural error.   The result is that Sawyer Grove Road, as it 

exists today, is overburdened.  

 Third, the proposed access over Tashmuit Lane is inconsistent with the buffer 

requirements of Rule 3.6.7 and incompatible with the established use of two existing Sawyer 

Grove Road properties.  Rule 3.6.7 provides that “[p]roposed subdivision roads shall be 

separated from subdivision boundaries by a screening buffer of twenty-five (25) feet width or 

more.”  As proposed, Tashmuit Lane runs 488.11 feet between 13 Sawyer Grove Road and 15 

Sawyer Grove Road, from Sawyer Grove to Lot 2A.   This configuration does not allow for 

compliance with Rule 3.6.7.  Tashmuit Lane is 40’ wide and cannot accommodate the buffers 

required under the Rule to protect abutting property owners.  The Applicant sought no relief 

from this Rule, nor provided any basis for its waiver.   

 In sum, the Applicant failed to establish that Sawyer Grove Road and the proposed 

Tashmuit Lane provides adequate and safe access to the lots as depicted on the Definitive 

Subdivision Plan; failed to establish a proper basis for waiver of the 1,000 limit on dead-end 

roads contained in Rule 3.6.6(a); and failed to establish that the Plan otherwise complies with the 

Subdivision Rules and Regulations.  Accordingly, the Board denies the requested waiver and 

denies approval of the Definitive Subdivision Plan.   

Board Vote 

On a motion by Mr. Kiernan and seconded by Mr. Herridge, the Board voted 6-0 to deny the 

requested waiver and to deny approval of the Definitive Subdivision Plan pursuant to G.L. c. 41, 

s. 81T and s. 81U and Section 2.5 of the Town of Truro Rules and Regulations.  
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________________________________________ _________________________ 

Anne Greenbaum, Chair Date 

 

______________________________________________________________________________ 

 

Received, Office of the Town Clerk: 

 

________________________________________ _________________________ 

Signature Date 

 

______________________________________________________________________________ 

 

 



 

HOUSING INITIATIVE BASIC DATA 

December 28, 2020 

 

There are 3 sets of data included in this packet.  This is data helping us look at the question of 

what the current housing stock in Truro is.    

• The first set of data is simply how many units of the different types of housing we have – 

single family, condo, multi-family etc. 

• The next 2 sets of data look at specific types of housing 

o Set 2 uses the Housing Production Plan projections passed in 2017 to look at the 

current number of Affordable Housing  units in Truro.  Thanks to Kevin 

Grunwald, Chair of the Truro Housing Authority for reviewing & commenting on 

the updated numbers. 

o Set 3 looks at the year-round condo numbers 

Each set of data generates follow-up questions, reactions & comments.  The Planning Board 

needs to here from Truro residents to help us as we move forward in this process.   Please 

share your thoughts either with brief comments during the public comment period at a 

Planning Board meeting or via email to the Board Chair Anne Greenbaum agreenbaum@truro-

ma.gov 

1.  Existing Housing Stock in Truro – according to Truro Assessors Data  

2.  Current data on Truro Housing Production Plan (HPP) projections from July 2017.  The HPP 

only looks at Affordable housing/ 

• HPP only looks at units counting toward Subsidized Housing Inventory (SHI) which is 

used to measure a community's stock of deed-restricted Affordable Housing, for the 

purposes of M.G.L. Chapter 40B, the Comprehensive Permit Law. While housing 

developed under Chapter 40B is eligible for inclusion on the inventory, many other 

types of housing also qualify to count toward a community's affordable housing stock. 

• HPP does not include unsubsidized housing that is currently inexpensive or private 

market housing rented to low- and moderate-income households through housing 

vouchers.  (MAPC – Metropolitan Area Planning Council)  

https://www.mapc.org/resource-library/whatishpp/) 

• Definitions of SHI & Affordable Housing on next page 

 

 

3.  Condominium Associations approved for Year-Round use – does NOT indicate number of 

units actually approved for year-round use 

 

https://www.mapc.org/resource-library/whatishpp/


 

 

DEFINITIONS 

Subsidized Housing Inventory (SHI) 

• used to measure each community’s stock of deed-restricted Affordable Housing for the 

purposes of M.G.L. Chapter 40B. The SHI is maintained by the Department of Housing 

and Community Development. Importantly, the SHI  

• does not include unsubsidized housing that is currently inexpensive or private market 

housing rented to low- and moderate-income households through housing vouchers.  

(MAPC – Metropolitan Area Planning Council)  https://www.mapc.org/resource-

library/whatishpp/) 

• The SHI for each community is compared to the total housing stock (as counted in the 

latest US Census) to determine if the community is eligible for “Safe Harbor” 

• Safe Harbor - Under Chapter 40B, a community can enforce their zoning and deny a 

developer a Comprehensive Permit by claiming “Safe Harbor.” Communities have three 

mechanisms for asserting Safe Harbor. 

o 10% on the Subsidized Housing Inventory (SHI). If more than 10% of a 
community’s total housing stock is deed-restricted Affordable Housing. 

o HPP Certification. If a municipality has a locally adopted and state approved HPP 
and is making measurable progress toward reaching the state goal of 10% 
Affordable Housing by producing Affordable Housing units at an annual rate of 
0.5% or 1% of its year-round housing units (Safe Harbor is for a 1-year or 2-year 
period, respectively). 

o 5% General Land Area Minimum (GLAM). If 1.5% of the municipality’s total area 
zoned for residential, commercial, or industrial use is dedicated to deed-
restricted Affordable Housing. 
 

 

Definitions 

• A home is considered affordable when it costs 30% or less of a household’s income and 

is deed-restricted to income-eligible low- or moderate-income residents. Affordable 

Housing has restrictions to preserve affordability for decades or in perpetuity, ensuring 

that income-eligible households can stay in their communities without having to make 

difficult financial decisions, such as skipping meals or doctor’s appointments to have 

enough money to pay for their homes. Without deed restrictions, housing costs can go 

up as markets rise, making homes that were once inexpensive now costly. Deed-

restricted Affordable Housing protects communities from skyrocketing costs and related 

displacement. 

https://www.mapc.org/resource-library/whatishpp/
https://www.mapc.org/resource-library/whatishpp/


StateClassDesc Totals
Multi Use Res 11
Mixed-Res/Chpt 3
Single Family 2111
Condo 544
Two Family 56
Three Family 4
Multiple Houses 138
4-8 units 5
More than 8 units 4
Housing, other 1
Other, Non-Tax Condo 62

QUESTIONS/COMMENTS/CONCERNS

TRURO HOUSING STOCK - December 2020

11
3

2111
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4
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5

4

1

62

Multi Use Res

Mixed-Res/Chpt

Single Family

Condo

Two Family

Three Family

Multiple Houses

4-8 units

More than 8 units

Housing, other

Other, Non-Tax Condo



1 2 3 4 5 TOTALS Built Building
In 

Permitting
Delayed

No 
Action

TOTALS 
HAPPENING

Development of housing on town 
owned land – Cloverleaf Property

12 12 39 39

Development of housing on town 
owned land – Town Hall Hill

8 8 0 0 0 8 0

Small Scattered Site – non profits such 
as Highland Affordable Housing, 
Habitat for Humanity, as well as private 
developers

0

Habitat For Humanity of Cape Cod – 
143 Rt 6 and 181 Rt 6

3 3 6 3 3 3

Highland Affordable Housing 2 2 2 2
Preserve existing affordability – 
monitor resales to ensure affordability 
remains/continue with CDBG 
rehabilitation programs

0

Units created through affordable 
zoning provisions and local incentives

5 3 8 ?

TOTAL 36 44

AADUs and ADUs 3 2 2 2 2 11 8 8

QUESTIONS/REACTIONS/CONCERNS

Current Status ‐ Dec 2020 Year 3?

 Current Status ‐ Dec 2020 Year 3?

Year

Production – Units Not Eligible for Subsidized Housing Inventory

From HPP



APPROVAL 

DATE
CONDO ASSOC NAME ADDRESS NEIGHBORHOOD UNITS BDRMS UNITS BDRMS

1/22 & 

11/19/2019 Stones Throw 6 Shore Rd N. Truro
29 35

4/23/19 Crow’s Nest 496 Shore Rd Beach Point 22 42

7/23/19 Colonial Village 630 Shore Rd. Beach Point 10 2 4

11/19/19 Sunrise Cottages  497 Shore Rd. Beach Point 7 14

7/28/20 Sea Haven 510 Shore Rd Beach Point 4 8 3 6

11/10/20 Sutton Place 503 & 522 Shore Rd Beach Point 29 47

101 146

TOTAL IN 

ASSOCIATION

YEAR ROUND CONDO DATA 

ACTUAL UNITS 

APPROVED FOR 

YEAR ROUND

QUESTIONS/REACTIONS/CONCERNS
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	Date of Submittal: December 3, 2020
	Name: Adam F. Braillard, Esq.
	Title: Attorney for the Applicants: T-Mobile Northeast LLC and Crown Castle (the "Applicants")
	Contact information: 617-456-8153, abraillard@princelobel.com
	Name of Jurisdiction: Town of Truro, Massachusetts
	Address of Jurisdiction:      24 Town Hall Road, Truro, MA 02666
	Contact Name for Jurisdiction: Rich Stevens, Building Commissioner 
	Name of Local Government Permit Application: Special Permit and Eligible Facilities Request
	Local Government File: 
	Street Address of Site:  344 Route 6, North Truro
	Tax Parcel  of Site: 
	LatitudeLongitude: 
	List Each Piece of Transmission Equipment that will be Collocated or Added: The Applicants propose to modify T-Mobile's existing Wireless Telecommunications Facility located on the existing Tower on the Property by replacing three (3) panel antennas with three (3) like kind panel antennas; by replacing

three (3) Remote Radio Units (RRUs) with three (3) like kind RRUs; by replacing six (6) TMAs with three (3) like kind TMAs; and by replacing two equipment cabinets at the base of the Tower,  together with supporting equipment. All of the proposed panel antennas, RRUs and TMAs will be mounted to the existing mounting brackets on the Tower.   
	List Each Piece of Transmission Equipment that will be Removed: 3 RRUs
6 TMAs
2 Equipment Cabinets
	List Cabinets that will be Collocated or Added at the Site: Replacing 2 Cabinets with 2 like kind cabinets.  
	List Cabinets that will be Removed at the Site: Replacing 2 Cabinets with 2 like kind cabinets.  
	Permit Application Deposit Amount: 
	Municipal Consultant Review Fee Deposit if applicable: 


