
 GRAND COUNTY  
Planning Commission 

Tuesday, October 23, 2018 
5:00 P.M. Regular Meeting 
Grand County Courthouse 

Council Chambers   
125 E. Center St., Moab, Utah  

Type of Meeting: Regular Meeting 

 Facilitator: TBD 

 Attendees: Planning Commissioners, interested citizens, and staff 

    

5:00 PM Citizens to be heard TBD 

   

Public Meeting  
Action Item 

Review of Sandstone Cliffs Subdivision, a 24.4-acre parcel zoned 
Rural Residential, located off Munsey Drive 

Staff 

Public Hearing  
Action Item 

Review of T-Mobile Book Cliffs Site, Conditional Use Permit Staff 

   

Public Meeting 
Action Item 

Approval of October 9, 2018 Meeting Minutes TBD 

 
   Future Considerations   TBD 

 County Council Update – Mary McGann Council Liaison 

   

 ADJOURN  
 

DEFINITIONS: 
Public hearing = a hearing at which members of the public are provided a reasonable opportunity to comment on the subject of the hearing. 
 Public meeting= a meeting required to be open to the public pursuant to the requirements of Title 52, Chapter 4, Open and Public Meetings; the public 
may or may not be invited to participate.   
 Legislative act = action taken by the County Council or Planning Commission; amending ordinances, adopting general plan, Annexations, zoning and 
rezoning; a reasonable debatable action that could promote the general welfare of the community.  
 Administrative act = action taken by the Planning Commission, County Council or staff interpreting ordinances and regulations, conditional uses, 
approving subdivision, site plans, issuing building permits; an administrative decision must satisfy the requirements prescribed under state law or the 
County Land Use Code, whichever is stricter. 

 



 
Agenda Summary 

GRAND COUNTY PLANNING COMMISSION 
October 23, 2018 

 
TITLE: Sandstone Cliffs Preliminary Plat Application Review  

 
FISCAL IMPACT: N/A 

 
PRESENTER(S): Community and Economic Development Staff 

  
 

Prepared By: 
KENNY GORDON 
GRAND COUNTY 

PLANNING & ZONING 
ADMINISTRATOR  

 
 
 
FOR OFFICE USE ONLY: 

Attorney Review: 
 
 

N/A 
 

 
 

 
 
 
 
 

STATED MOTION : 
  
Move to approve the preliminary plat application. 
 
STAFF RECOMMENDATION:  
 
See attached Staff Report. Staff recommends the planning commission approve 
the preliminary plat application with the following condition:  
 
Applicant will continue to work with the county engineer on road and drainage 
designs.   
 
BACKGROUND:  
 
See staff report attached. 
 
ATTACHMENT(S): 

• Staff report  
• Preliminary plat application materials 
• Utility approvals  
• 30% Slope areas 
• Building Envelopes 
• Intersection 

  
 
 



 
 
 
 
 
 
DATE: 

TO: 

SUBJECT:   

 

PROPERTY OWNER  

PROP. OWNER REP. 

ENGINEER 

PROPERTY ADDRESS 

SIZE OF PROPERTY  

EXISTING ZONE  

EXISTING LAND USE 

ADJACENT ZONING AND LAND USE 

 

APPLICATION TYPE 

 

SUMMARY OF REQUEST 

 

SITE IMPROVEMENTS / ADDITIONS / CHANGES

 

☐ Administrative 
☐ Legislative 
☐ Public Hearing at ☐ Planning Commission 

☐ County Council 

    ☒ Public Meeting at ☒ Planning Commission 
☐ County Council 

ATTACHMENTS 

☐ Approval Letters 
☐ Site Plan 
☐ Landscape Plan 
☐ Vicinity Map  
☐ Legal Notice 
☐ Legal Description  
☐ Public Comments 
☐ Agency Comments  
☐ Response to Standards 
☐ Other:  

  

 
 

Munsey Drive 

24.4 Acres – 15 lots proposed 

Rural Residential (RR) 

Vacant/Undeveloped Land 

Rural Residential and Large Lot Residential 

Jones & DeMille / PEPG Consulting  

Kevin Carroll 

Diana Carroll, Grand County Clerk; Scoot Flannery, Jones & DeMille Engineering 

Preliminary Plat – 15 lots 

This application is submitted by Kevin Carroll and 
Diana Carroll. The subject property is located off 
Munsey Lane, zoned Rural Residential, and includes a 
total of 24.4 acres.  The Applicant proposes division of 
the subject property into 15 residential lots.  
Surrounding properties are used for residential uses 
and zoned Rural Residential and Large Lot Residential. 

 

October 23, 2018 

Grand County Planning Commission 

Preliminary Plat 

The site has constrained lands, including drainages that 
the applicant has considered in the layout of the 
subdivision. The Applicant has requested a design 
exception for the intersection of Munsey Drive and the 
proposed Sandstone Cliffs Dr., which would serve as 
the subdivision entrance.  GWSSA has provided a will-
serve letter to the Applicant conditioned upon the 
Applicant constructing off-site water and sewer 
improvements.  



STAFF RECOMMENDATION: ☐ Approve ☒ Approve with Conditions ☐ Deny ☐ Postpone
 
During the October 9, 2018 meeting, the planning commission requested the Applicant to identify, call out, and record a 
public easement a public trail across the proposed plat. Commissioners referenced Section 7.6.8 of the LUC, Trail 
Easements and the “Munsey to Tank Trail Connector” shown in the 2011 Grand County Non-motorized Trails Master Plan. 
Section 7.6.8, Trail Easements establishes a process for recording public trail easements similar to the way in which the 
County requires road right-of-way dedications when it is supported by the Transportation Master Plan. Planning Commission 
requested the Applicant to determine a trail alignment that results in the least amount of impact to the subdivision but still 
maintains public access. The Applicant has chosen not to identify and call out a public trail easement on the proposed 
preliminary plat.  
 
Applicant will be required to call out and show the building envelopes clearly on the recorded plat.  The recorded plat will 
also require that both drainage detention basins be dedicated to Grand County prior to construction, currently the north 
drainage detention basin is dedicated (this description will need to be revised to match current drainage detention basin 
area), and the south drainage detention basin will need to be recorded.  The Grand County Engineer has stated that the 
developer is only responsible to increase the pond sizes for impacts created by the new development, and that final approval 
will need to include plans for increasing the basin sizes as well as subdivision drainage plans. 

 
 

 

CONSIDERATIONS FOR APPROVAL, DENIAL, AND/OR POSTPONEMENT 

 
 

COMPATABILITY WITH GENERAL PLAN 

 

COMPATABILITY WITH LAND USE CODE (ZONING) 

 

LAND USE CODE REFERENCE SECTIONS 

 

The applicant is requesting a design exception to the Grand County Construction standards for the intersection of 
Munsey Drive and the proposed Sandstone Cliffs Rd, which would serve as the subdivision entrance.  Construction 
standards establish a maximum grade of 12%; current conditions on Munsey Drive exceed this standard and 
improving Munsey Drive to meet County standards is impractical due to cost and impact to adjacent owners. The 
Grand County Engineer has approved the design exception. Subdividing the subject parcel will require dedication of 
the portion of Murphy Lane running through Lot 5 and an easement granted to GWSSA parallel to Murphy Lane 
running through Lot 5.  
 
The Commission shall consider the physical arrangement of the subdivision, and determine the adequacy of street 
rights of way and alignment, adequate easements for proposed or future utility service and surface drainage. Is the 
proposed subdivision adequate to comply with the minimum requirements for the underlying zone district and for 
the type of sewage disposal proposed?  
 
See building envelope, drainage detention basin, and trail comments above.  

GC Construction Standards I. Roads and Streets Table 2 & I.2 Street Dedications 

The proposed preliminary plat meets all County standards.  

Section 2.5 Rural Residential Zone District 
Section 5.4 Residential Lot Design Standards 
Section 6 General Development Standards 
Section 7 Subdivision Standards 
Section 9.4 Preliminary Plat Review and Approval Procedures 



 PROPERTY HISTORY 

The property is undeveloped. Members of the public have traversed the private property on various routes 
for an undetermined amount of time and frequency.  







Wagon Trail Rd

Ma
rsh

all
 Ln

Murphy Ln

West Kayenta Dr

Munsey Rd

Carroll Drilling LLC
Sandstone Cliffs Subdivision

Slope Analysis
Map Name:  H:\JD\Proj\1711-279\Design\GIS\Maps\Sandstone_Cliffs_Subdivision_Slope_Analysis.mxd

Grand County

1
Project Number:  1711-279 Drawn by:  JEM  01-18 Last Edit:  01/04/2018

1 " = 250 'Scale: 

2 ft. Contours - 
Elevation:
4264 ft. to 4500 ft.
Lot Boundaries (Approximate)
Slope > 30%
Subdivision Property
Boundary 0 125 250

Feet

%±

- Shaping the Quality of Life -
800.748.5275     www.jonesanddemille.com

Project
Location

_̂













2162 West Grove Parkway, Ste 400 
Pleasant Grove, Utah 84062 

801-763-5100 
www.horrocks.com 

 

 
 

April 30, 2018 
 

Subject: Sandstone Cliffs Subdivision – Munsey Lane Improvements 
 
Mary Hofhine  
Planning and Zoning Administrator  
Grand County 
125 E. Center 
Moab, Utah 84532 

Dear Mary: 

In response to the letter from Jones and DeMille Engineering dated April 18, 2018 regarding 
improvements to Munsey Lane, we have the following comments.  
 
The Grand County Transportation Master Plan shows Munsey Lane as a Local Road. Following a 
review of the zoning map, adjacent land uses, and geographic area served by Munsey Lane, we 
concur that Munsey Lane is classified as a Local Type II Road. The submitted letter provides 
information on the current ”as-built condition” of Munsey Lane and identified deficiencies. In order 
to receive subdivision approval, the developer shall demonstrate that all public roadways meet 
Grand County Construction Standards at full build-out. The developer shall correct all 
deficiencies or request and receive approval for design exceptions on specific criteria.  

 
The design criteria of greatest concern are the Intersection Grade and Stopping Sight 
Distance. The proposed intersection grade of 14.5% is unacceptable. This grade creates 
unsafe conditions for the public and potentially limits access for emergency vehicles, school 
busses, and maintenance vehicles. The proposed grade is more than twice the allowable 
grade of 6%. No design exception will be granted for an intersection grade that substantially 
exceeds the 6% maximum design standard.  Additionally, the proposed sight triangle does not 
meet the County standards, which are intended to maintain safe intersections.  It is expected 
that the sight triangle will change with any changes to the intersection and will then be re-
evaluated.  
 
The County will evaluate each design exception request based on the specific deficiency in 
question.  The developer shall provide full documentation and adequate justification for each 
design exception. At a minimum, the developer shall provide documentation of what would be 
required to meet the design criteria standards. The County will only evaluate design exception 
requests on the basis of information formally submitted.  

If you have any question or would like to discuss, please feel free to contact me. 

Sincerely, 
HORROCKS ENGINEERS 

 

David Dillman, PE 
Principal 

 
cc: file 

 
o:\!2018\ut-0008-1801 grand county gen eng 2018\2018 general\development review\sandstone cliffs\sandstone cliffs response letter 4-30- 
2018.docx 

http://www.horrocks.com/




 
Agenda Summary 

GRAND COUNTY PLANNING COMMISSION 
October 23, 2018 

 
TITLE: T-Mobile Book Cliffs Site Conditional Use Permit   

 
FISCAL IMPACT: N/A 

 
PRESENTER(S): Community and Economic Development Staff 

  
 

Prepared By: 
KENNY GORDON 
GRAND COUNTY 

PLANNING & ZONING 
ADMINISTRATOR  

 
 
 
FOR OFFICE USE ONLY: 

Attorney Review: 
 
 

N/A 
 

 
 

 
 
 
 
 

STATED MOTION : 
  
Move to forward a favorable recommendation to the Grand County Council. 
 
STAFF RECOMMENDATION:  
 
Review and consider feedback provided to the planning commission related to 
the T-Mobile Book Cliffs Site. Staff recommends the planning commission move 
to forward a favorable recommendation of the T-Mobile Book Cliffs Site 
Conditional Use to the Grand County Council.  
 
BACKGROUND:  
 
See staff report attached. 
 
ATTACHMENT(S): 

• Construction Plans 
• Applicant Statement 
• Lease Agreement 
• Fee receipt 

  
 
 



 
 
 
 
 
 
DATE: 

TO: 

SUBJECT:   

 

PROPERTY OWNER  

PROP. OWNER REP. 

ENGINEER 

PROPERTY ADDRESS 

SIZE OF PROPERTY  

EXISTING ZONE  

EXISTING LAND USE 

ADJACENT ZONING AND LAND USE 

 

APPLICATION TYPE 

 

SUMMARY OF REQUEST 

 

SITE IMPROVEMENTS / ADDITIONS / CHANGES

 

☐ Administrative 
☐ Legislative 
☒ Public Hearing at ☐ Planning Commission 

☒ County Council 

    ☒ Public Meeting at ☒ Planning Commission 
☐ County Council 

ATTACHMENTS 

☐ Approval Letters 
☐ Site Plan 
☐ Landscape Plan 
☐ Vicinity Map  
☐ Legal Notice 
☐ Legal Description  
☐ Public Comments 
☐ Agency Comments  
☐ Response to Standards 
☐ Other:  

  

 
 

Bitter Creek Canyon Road – T16S R 24E SEC20 N2 SW 

0.49 acres 

Range and Grazing (RG) 
  
Range and Grazing/Existing Telecommunications Tower Conditional Use 
 

Range and Grazing  

Jacob Goralski    

State of Utah (SITLA)  
 
Craig Chagnon / Crown Castle Tower Owner & Agent for T-Mobile 
 

Conditional Use Permit 

This is an existing development with an approved 
conditional use permit. It is located in a remote setting 
in the Book Cliffs. The proposed conditional use will 
result in no net change in structural footprint and no 
net change in fencing footprint. The structural 
upgrades proposed for the existing tower requires a 
new CUP approval because they will result in a net 
increase in tower height (See Sec. 3.2.3(Q)(4)) 

October 23, 2018 

Grand County Planning Commission 

Conditional Use Permit 

This is an existing, unmanned site, in a remote location.  
All changes / improvements will occur within the 
existing fenced compound. 



STAFF RECOMMENDATION: ☐ Approve ☒ Approve with Conditions ☐ Deny ☐ Postpone
 

 
 

 

CONSIDERATIONS FOR APPROVAL, DENIAL, AND/OR POSTPONEMENT 

 
 

COMPATABILITY WITH GENERAL PLAN 

 

COMPATABILITY WITH LAND USE CODE (ZONING) 

 

LAND USE CODE REFERENCE SECTIONS 

 
 PROPERTY HISTORY 

Conditional uses are permitted uses with the potential to create unique impacts that may require mitigation 
through approval conditions. In this instance, although Section 3.2.3(Q)(4) states that upgrades to existing 
telecommunications towers may not result in a net increase in height. However, staff interprets that code section to 
refer to by-right upgrades (i.e. upgrades not requiring a new approval). In this instance, the applicant is requesting a 
new CUP approval due to the proposed upgrades resulting in a net increase of height on the existing tower.  

N/A 

 

Grand County Land Use Code, 3.2.3 Commercial Use Standards, P. Telecommunications Tower and Facility and Q. 

Telecommunications Towers and Facilities on an Existing Tower or Other Structure.  

N/A 



 
 

 

2055 S. Stearman Drive   
Chandler, AZ 85286 

 
P h o n e :  ( 4 8 0 )  7 3 5 - 6 9 0 0  
F a x :   
www.crowncastle.com 

 

 
 
September 27, 2018 
 
GRAND COUNTY, UT 
COMMUNITY DEVELOPMENT 
125 E. CENTER ST.   
MOAB, UT 84532 
 
RE:   Eligible Facilities Request to modify equipment on a communications tower located at:  

BITTER CREEK CANYON ROAD, GREEN RIVER, UT, 84540 
 Crown Site Number: 858303 / Crown Site Name: ZOD_ALLTEL_UT05_MCCOOK RIDGE 

Customer Site Number: DN02488A / Application Number: 443529 
 
Crown Castle USA Inc. (“Crown Castle”) on behalf of T-Mobile West LLC (“T-Mobile”) is submitting the attached 
Eligible Facilities Request application to  transmission equipment on a telecommunications tower located at BITTER 
CREEK CANYON ROAD, GREEN RIVER, UT 84540 in COUNTY OF GRAND, UT (the 
“ZOD_ALLTEL_UT05_MCCOOK RIDGE Tower”).   
 
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), 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.”   
 
T-Mobile proposes to modify the “ZOD_ALLTEL_UT05_MCCOOK RIDGE Tower” as follows: 

• Install (6) New Panel Antennas 

• Install (6) New RRUs 

• Install (1) COVP 

• Install (1) Hybrid Cable Lines 

• Install New Platform Mount 

• Install New 8'-0"x8'-0" Modular Equipment Platform within Existing Fenced Compound 
 
Itemized list of submittal documents: 

• Conditional Use Application 

• Eligible Facility Request Letter with Applicant Statement 

• Site Plan, Construction Drawings, Equipment Detail 
 
 
 
 



 
 

 

2055 S. Stearman Drive   
Chandler, AZ 85286 

 
P h o n e :  ( 4 8 0 )  7 3 5 - 6 9 0 0  
F a x :   
www.crowncastle.com 

 

 
Conditional Use Criteria: 
 

• Effect on Environment – Minimal to zero effect on the environment.  This is an existing site, in a remote 
location, and all construction is within our existing lease/fenced area  

• Compatible with Surround Area - This is an existing site, in a remote location in adherence with the conditions 
of its original approval. 

• External Impacts Minimized - Minimal to zero external impacts.  This is an existing, unmanned site, in a 
remote location whose use is expanding but not changing.   

• Infrastructure Impacts Minimized - Minimal to zero infrastructure impacts.  This is an existing site, in a remote 
location.  All changes/improvement will occur within the existing fenced compound.   

• Consistent with LUC and General Plan – This wireless telecommunications facility is consistent and will adhere 
with all pasts and future conditions of the LUC, General Plan, and any other statutes, ordinances or policies 
that may be applicable 

• Parcel Size – Additional land area should not be required to mitigate of impacts on surrounding land uses and 
the zoning district.  All improvements will occur within the existing fenced compound  

 
 
T-Mobile is committed to working cooperatively with all jurisdictions around the country to secure expeditious approval 
of requests to modify existing personal wireless service facilities.  If you should require more information regarding the 
Spectrum Act, please do not hesitate to contact me with your questions.  
 
Sincerely, 
 
 
 
______________________ 
Craig Chagnon 
Craig.Chagnon@crowncastle.com 
(801) 979-9077 



Date:   August 20, 2018               
 
Rebecca Quisenberry Tower Engineering Professionals 
Crown Castle 326 Tryon Road 
2055 S. Stearman Drive Raleigh, NC 27603 
Chandler, AZ 85286 (919) 661-6351 
 
Subject:         Structural Analysis Report 
 
Carrier Designation: T-Mobile Co-Locate 
 Carrier Site Number: DN02488A 
 Carrier Site Name: N/A 
 
Crown Castle Designation: Crown Castle BU Number: 858303 
 Crown Castle Site Name: ZOD_ALLTEL_UT05_McCook Ridge 
 Crown Castle JDE Job Number: 509289 
 Crown Castle Work Order Number: 1616419 
 Crown Castle Order Number: 443529 Rev. 2 
 
Engineering Firm Designation: TEP Project Number: 74637.176324 
 
Site Data: Bitter Creek Canyon Road, Green River, Grand County, UT 84540 
 Latitude 39° 26' 32.3'', Longitude -109° 14' 28.6'' 
 115 Foot - Monopole Tower 
 
Dear Rebecca Quisenberry, 
 
Tower Engineering Professionals, Inc. 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 
  
The analysis has been performed in accordance with the TIA-222-H Standard.  This analysis utilizes an ultimate 
3-second gust wind speed of 115 mph from the 2015 International Building Code.  Exposure Category C and Risk 
Category II were used in this analysis. 
 
Structural analysis prepared by:  Travis L. Infante, E.I. / KEH 
 
Respectfully submitted by: 
 
 
 
Ronald E. Glover, P.E, S.E.   

08/20/2018



 August 20, 2018 
115-ft Monopole Tower Structural Analysis Report CCI BU No. 858303 
TEP Project Number 74637.176324, Order 443529, Revision 2 Page 2 

tnxTower Report - version 8.0.4.0 

TABLE OF CONTENTS 
 
 1) INTRODUCTION 
 
 2) ANALYSIS CRITERIA 
 Table 1 - Proposed Equipment Configuration 
 Table 2 - Other Considered Equipment 
  
 3) ANALYSIS PROCEDURE 
 Table 3 - Documents Provided 
 3.1) Analysis Method 
 3.2) Assumptions 
 
 4) ANALYSIS RESULTS 
 Table 4 - Section Capacity (Summary) 
 Table 5 - Tower Component Stresses vs. Capacity 
 4.1) Recommendations 
 
 5) APPENDIX A 
 tnxTower Output 
 
 6) APPENDIX B 
 Base Level Drawing 
 
 7) APPENDIX C 
 Additional Calculations 
 
  
 



 August 20, 2018 
115-ft Monopole Tower Structural Analysis Report CCI BU No. 858303 
TEP Project Number 74637.176324, Order 443529, Revision 2 Page 3 

tnxTower Report - version 8.0.4.0 

1) INTRODUCTION 
 
This tower is a 115-ft Monopole tower designed by Rohn. All information provided to TEP was assumed to be 
accurate and complete. 
 
 
2) ANALYSIS CRITERIA 
 
 Building Code: 2015 IBC 
 TIA-222 Revision: TIA-222-H 
 Risk Category: II 
 Wind Speed: 115 mph 
 Exposure Category: C 
 Topographic Factor: 1 
 Ice Thickness: 0.5 in 
 Wind Speed with Ice: 40 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) 

115.0 115.0 

3 Andrew 
HBXX-6517DS-A2M 

w/ Mount Pipe 

1 1-3/5 

3 Commscope 
FF-65C-R1 

w/ Mount Pipe 

3 Nokia AHLOA 

3 Nokia FRIJ 

1 Raycap RNSDC-7771-PF-48 

1 Perfect Vision PV-LPP12M-B 

 
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) 

100.0 

104.0 3 Andrew 
SBNHH-1D65C  
w/ Mount Pipe 

1 
2 
2 

3/8 
3/4 
7/8 

103.0 1 Amphenol BCR-80015-EDIN-3-25 

100.0 

3 Alcatel Lucent B25 RRH4x30-4R 

3 Alcatel-Lucent RRH2X40-07-L-AT 

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

1 Commscope MC-PK12S-9-97 

95.0 1 Amphenol BCR-80015-EDIN-3-25 

74.0 74.0 
1 RFS Celwave UXA10-59 

1 EW52 
1 Tower Mounts Pipe Mount [PM 602-1] 

48.0 48.0 
1 Commscope UHX6-59/L 

1 EW63 
1 Tower Mounts Pipe Mount [PM 601-1] 

31.0 31.0 
1 Gabriel Electronics SSP4-23 

1 1/2 
1 Tower Mounts Pipe Mount [PM 601-1] 

30.0 30.0 
1 RFS Celwave UXA10-59 

1 EW52 
1 Tower Mounts Pipe Mount [PM 602-1] 

23.0 23.0 1 Tower Mounts Pipe Mount [PM 601-1] - - 



 August 20, 2018 
115-ft Monopole Tower Structural Analysis Report CCI BU No. 858303 
TEP Project Number 74637.176324, Order 443529, Revision 2 Page 4 

tnxTower Report - version 8.0.4.0 

3) ANALYSIS PROCEDURE 
 

Table 3 - Documents Provided 

Document Remarks Reference Source 

Geotechnical Report Tower Engineering Professionals 5965834 CCISites 

Tower Foundation Drawings Rohn 6419185 CCISites 

Tower Manufacturer Drawings Rohn 4275256 CCISites 

 
 3.1)  Analysis Method 
 

tnxTower (version 8.0.4.0), 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. 
 
For analysis of concrete monopole sections, the loads calculated from tnxTower are then exported to a 
proprietary calculation sheet created by Tower Engineering Professionals, Inc. that analyzes each pole 
section and presents percent capacities for the pole shaft along each critical axis. Selected output from 
the calculations is included in Appendix C. The actual percent capacity of the tower structure is reported 
in Table 4 – Section Capacity (Summary). 

 
 3.2)  Assumptions 
 

1) The tower and foundation were built in accordance with the manufacturer’s specifications. 
2) The tower and foundation have been maintained in accordance with the manufacturer’s 

specification. 
3) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2, and “Appendix B – Base Level Drawing”. 
4) All tower components are in sufficient condition to carry their full design capacity. 
5) Serviceability with respect to antenna twist, tilt, roll, or lateral translation, is not checked and is 

left to the carrier or tower owner to ensure conformance.  
6) All antenna mounts and mounting hardware are structurally sufficient to carry the full design 

capacity requirements of appurtenance wind area and weight as provided by the original 
manufacturer specifications. It is the carrier’s responsibility to ensure compliance to the structural 
limitations of the existing and/or proposed antenna mounts. TEP did not perform a site visit to 
verify the size, condition or capacity of the antenna mounts and did not analyze antennas 
supporting mounts as part of this structural analysis report.  
 

This analysis may be affected if any assumptions are not valid or have been made in error. Tower 
Engineering Professionals 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) 

A 
(in²) 

IEFF 
(in4) 

PU 
(k) 

LB 
(ft) 

ϕPCR 
(k) 

PU / ϕPCR 
MU 

(k-ft) 
ϕMN 
(k-ft) 

MU / 
ϕMN 

Capacity  
(%) 

Pass/Fail 

1 100.00 135.17 3734.7 5.0 100.00 25.2 0.20 66.4 143.7 0.46 62.9 Pass 

2 78.42 187.33 7691.4 11.7 78.42 81.0 0.14 240.6 488.5 0.49 60.7 Pass 

3 56.83 246.67 9728.2 18.6 56.83 182.0 0.10 474.3 677.5 0.70 76.4 Pass 

4 35.25 313.16 13632.3 26.9 35.25 573.0 0.05 766.0 861.4 0.89 89.2 Pass 

5 17.63 372.78 22058.2 36.1 17.63 2641.4 0.01 1056.9 1203.9 0.88 84.9 Pass 

6 0.00 437.17 30459.9 45.5 0.00 4131.3 0.01 1368.8 1392.6 0.98 94.7 Pass 
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tnxTower Report - version 8.0.4.0 

Section 
No. 

Elevation 
(ft) 

A 
(in²) 

IEFF 
(in4) 

PU 
(k) 

LB 
(ft) 

ϕPCR 
(k) 

PU / ϕPCR 
MU 

(k-ft) 
ϕMN 
(k-ft) 

MU / 
ϕMN 

Capacity  
(%) 

Pass/Fail 

           Summary  

          
Pole 
(L6) 

94.7 Fail 

          Rating 94.7 Fail 

 
Table 5 - Tower Component Stresses vs. Capacity - LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Steel Splice Sleeve 35.25 90.4 Pass 

1 Base Foundation Soil Interaction - 15.5 Pass 

1 Base Foundation Structural - 96.6 Pass 

 

Structure Rating (max from all components) =  96.6% 

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

  
 4.1)  Recommendations 

 
1) If the load differs from that described in Tables 1 and 2 of this report, the referenced drawings, or 

the provisions of this analysis are found to be invalid, another structural analysis should be 
performed. 

2) The tower and its foundation have sufficient capacity to carry the proposed load configuration.  
No modifications are required at this time. 
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APPENDIX A 
 

TNXTOWER OUTPUT 
  



 Tower Engineering Professionals 

 Tower Engineering Professionals, Inc. 
 326 Tryon Road 

 Raleigh, NC 27603-5263 
 Phone: (919) 661-6351 

 FAX: (919) 661-6350 

Job: 
ZOD_Alltel_UT05_McCook Ridge (BU 858303)

 Project: TEP No. 74637.176324
 Client:  Crown Castle  Drawn by: TLI  App'd: 

 Code:  TIA-222-H  Date: 08/20/18  Scale:  NTS 
 Path: 

C:\Users\tlinfante\Desktop\74637.176324 ZOD_ALLTEL_UT05_MCCOOK RIDGE\tnxTower\858303_LC7.eri
 Dwg No. E-1
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REACTIONS - 115 mph WIND
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40 mph WIND - 0.5000 in ICE
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AXIAL
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 1/2" x 10' LROD  115 HBXX-6517DS-A2M w/ Mount Pipe  115 HBXX-6517DS-A2M w/ Mount Pipe  115 HBXX-6517DS-A2M w/ Mount Pipe  115 FF-65C-R1 w/ Mount Pipe  115 FF-65C-R1 w/ Mount Pipe  115 FF-65C-R1 w/ Mount Pipe  115 AHLOA  115 AHLOA  115 AHLOA  115 FRIJ  115 FRIJ  115 FRIJ  115 RNSDC-7771-PF-48  115 Miscellaneous [NA 509-3]  115 Platform Mount [LP 303-1]  115 BCR-80015-EDIN-3-25  100 BCR-80015-EDIN-3-25  100 SBNHH-1D65C w/ Mount Pipe  100 SBNHH-1D65C w/ Mount Pipe  100 SBNHH-1D65C w/ Mount Pipe  100 B25 RRH4x30-4R  100 B25 RRH4x30-4R  100 B25 RRH4x30-4R  100 RRH2X40-07-L-AT  100 RRH2X40-07-L-AT  100 RRH2X40-07-L-AT  100 DC6-48-60-18-8F  100 (2) 2.4" Dia x 8-ft Mount Pipe  100 (2) 2.4" Dia x 8-ft Mount Pipe  100 (2) 2.4" Dia x 8-ft Mount Pipe  100 Platform Mount [LP 303-1]  100 1.9-in x 4-ft Pipe  74 1.9-in x 4-ft Pipe  74 Pipe Mount [PM 602-1]  74 UXA10-59  74 Pipe Mount [PM 601-1]  48 1.9-in x 4-ft Pipe  48 UHX6-59/L  48 Pipe Mount [PM 601-1]  31 SSP4-23  31 1.9-in x 4-ft Pipe  30 1.9-in x 4-ft Pipe  30 Pipe Mount [PM 602-1]  30 UXA10-59  30 Pipe Mount [PM 601-1]  23DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 1/2" x 10' LROD  115

 HBXX-6517DS-A2M w/ Mount Pipe  115

 HBXX-6517DS-A2M w/ Mount Pipe  115

 HBXX-6517DS-A2M w/ Mount Pipe  115

 FF-65C-R1 w/ Mount Pipe  115

 FF-65C-R1 w/ Mount Pipe  115

 FF-65C-R1 w/ Mount Pipe  115

 AHLOA  115

 AHLOA  115

 AHLOA  115

 FRIJ  115

 FRIJ  115

 FRIJ  115

 RNSDC-7771-PF-48  115

 Miscellaneous [NA 509-3]  115

 Platform Mount [LP 303-1]  115

 BCR-80015-EDIN-3-25  100

 BCR-80015-EDIN-3-25  100

 SBNHH-1D65C w/ Mount Pipe  100

 SBNHH-1D65C w/ Mount Pipe  100

 SBNHH-1D65C w/ Mount Pipe  100

 B25 RRH4x30-4R  100

 B25 RRH4x30-4R  100

 B25 RRH4x30-4R  100

 RRH2X40-07-L-AT  100

 RRH2X40-07-L-AT  100

 RRH2X40-07-L-AT  100

 DC6-48-60-18-8F  100

 (2) 2.4" Dia x 8-ft Mount Pipe  100

 (2) 2.4" Dia x 8-ft Mount Pipe  100

 (2) 2.4" Dia x 8-ft Mount Pipe  100

 Platform Mount [LP 303-1]  100

 1.9-in x 4-ft Pipe  74

 1.9-in x 4-ft Pipe  74

 Pipe Mount [PM 602-1]  74

 UXA10-59  74

 Pipe Mount [PM 601-1]  48

 1.9-in x 4-ft Pipe  48

 UHX6-59/L  48

 Pipe Mount [PM 601-1]  31

 SSP4-23  31

 1.9-in x 4-ft Pipe  30

 1.9-in x 4-ft Pipe  30

 Pipe Mount [PM 602-1]  30

 UXA10-59  30

 Pipe Mount [PM 601-1]  23

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 10.5 ksi 
 prestressed 
 concrete

 11 ksi  11 ksi

TOWER DESIGN NOTES
1.   Tower is located in Grand County, Utah.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 115 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 40 mph basic wind with 0.50 in ice. Ice is considered to increase

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

 

The tower is a monopole. 

This tower is designed using the TIA-222-H standard. 

The following design criteria apply:  

 Tower is located in Grand County, Utah. 

 Tower base elevation above sea level: 8426.00 ft. 

 Basic wind speed of 115 mph. 

 Risk Category II. 

 Exposure Category C. 

 Simplified Topographic Factor Procedure for wind speed-up calculations is used. 

 Topographic Category: 1. 

 Crest Height 0.00 ft. 

 Nominal ice thickness of 0.5000 in. 

 Ice thickness is considered to increase with height. 

 Ice density of 56 pcf. 

 A wind speed of 40 mph  is used in combination with ice. 

 Temperature drop of 50 °F. 

 Deflections calculated using a wind speed of 60 mph. 

 A non-linear (P-delta) analysis was used. 

 Pressures are calculated at each section. 

 Stress ratio used in pole design is 1. 

 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 

 

 

 

  Tapered Pole Section Geometry    
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 Section Elevation  

 

ft 

Section 

Length 

ft 

Splice 

 Length 

ft 

Number 

of 

Sides 

Top 

Diameter 

in 

Bottom 

Diameter 

in 

Wall 

Thickness 

in 

Bend 

Radius 

in 

Pole Grade 

L1 115.00-107.50 7.50 0.00 Round 16.4700 18.0900 2.4100   10.5 ksi 

prestressed 

concrete 

(11 ksi) 

L2 107.50-100.00 7.50 0.00 Round 18.0900 19.7100 2.4100   10.5 ksi 

prestressed 

concrete 

(11 ksi) 

L3 100.00-89.21 10.79 0.00 Round 19.7100 22.0410 2.6295   10.5 ksi 

prestressed 

concrete 

(11 ksi) 

L4 89.21-78.42 10.79 0.00 Round 22.0410 24.3720 2.6295   10.5 ksi 

prestressed 

concrete 

(11 ksi) 

L5 78.42-67.62 10.79 0.00 Round 24.3720 26.7030 1.5510   10.5 ksi 

prestressed 

concrete 

(11 ksi) 

L6 67.62-56.83 10.79 0.00 Round 26.7030 29.0340 1.5510   10.5 ksi 

prestressed 

concrete 

(11 ksi) 

L7 56.83-46.04 10.79 0.00 Round 29.0340 31.3650 1.2715   10.5 ksi 

prestressed 

concrete 

(11 ksi) 

L8 46.04-35.25 10.79 0.00 Round 31.3650 33.6960 1.2715   10.5 ksi 

prestressed 

concrete 

(11 ksi) 

L9 35.25-26.44 8.81 0.00 Round 33.6960 35.5995 1.4022   10.5 ksi 

prestressed 

concrete 

(11 ksi) 

L10 26.44-17.62 8.81 0.00 Round 35.5995 37.5030 1.4022   10.5 ksi 

prestressed 

concrete 

(11 ksi) 

L11 17.62-8.81 8.81 0.00 Round 37.5030 39.4065 1.4123   10.5 ksi 

prestressed 

concrete 

(11 ksi) 

L12 8.81-0.00 8.81   Round 39.4065 41.3100 1.4123   10.5 ksi 

prestressed 

concrete 

(11 ksi) 

 
 

 

 Tapered Pole Properties    
 

 Section Tip Dia. 

in 

Area 

in2 

I 

in4 

r 

in 

C  

in 

I/C 

in3 

J 

in4 

It/Q 

in2 

w 

in 

w/t 

L1 16.4700 106.4516 2707.7524 5.0435 8.2350 328.8102 5415.5048 53.1940 0.0000 0 

  18.0900 118.7170 3734.6964 5.6088 9.0450 412.9018 7469.3927 59.3231 0.0000 0 

L2 18.0900 118.7170 3734.6964 5.6088 9.0450 412.9018 7469.3927 59.3231 0.0000 0 
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 Section Tip Dia. 

in 

Area 

in2 

I 

in4 

r 

in 

C  

in 

I/C 

in3 

J 

in4 

It/Q 

in2 

w 

in 

w/t 

  19.7100 130.9824 4995.3110 6.1755 9.8550 506.8809 9990.6221 65.4521 0.0000 0 

L3 19.7100 141.0989 5267.5350 6.1100 9.8550 534.5038 10535.0700 70.5073 0.0000 0 

  22.0410 160.3549 7691.4332 6.9257 11.0205 697.9205 15382.8665 80.1296 0.0000 0 

L4 22.0410 160.3549 7691.4332 6.9257 11.0205 697.9205 15382.8665 80.1296 0.0000 0 

  24.3720 179.6108 10768.8049 7.7431 12.1860 883.7030 21537.6099 89.7518 0.0000 0 

L5 24.3720 111.1959 7272.2780 8.0871 12.1860 596.7732 14544.5560 55.5647 0.0000 0 

  26.7030 122.5537 9728.1617 8.9095 13.3515 728.6194 19456.3235 61.2403 0.0000 0 

L6 26.7030 122.5537 9728.1617 8.9095 13.3515 728.6194 19456.3235 61.2403 0.0000 0 

  29.0340 133.9115 12683.4728 9.7322 14.5170 873.6979 25366.9456 66.9158 0.0000 0 

L7 29.0340 110.8984 10706.8658 9.8258 14.5170 737.5398 21413.7316 55.4161 0.0000 0 

  31.3650 120.2097 13632.3070 10.6492 15.6825 869.2687 27264.6140 60.0690 0.0000 0 

L8 31.3650 120.2097 13632.3070 10.6492 15.6825 869.2687 27264.6140 60.0690 0.0000 0 

  33.6960 129.5209 17047.6230 11.4726 16.8480 1011.8485 34095.2461 64.7218 0.0000 0 

L9 33.6960 142.2571 18579.7817 11.4283 16.8480 1102.7886 37159.5633 71.0861 0.0000 0 

  35.5995 150.6421 22058.2023 12.1007 17.7998 1239.2423 44116.4045 75.2761 0.0000 0 

L10 35.5995 150.6421 22058.2023 12.1007 17.7998 1239.2423 44116.4045 75.2761 0.0000 0 

  37.5030 159.0272 25945.9905 12.7732 18.7515 1383.6755 51891.9811 79.4662 0.0000 0 

L11 37.5030 160.1258 26111.2227 12.7698 18.7515 1392.4871 52222.4454 80.0151 0.0000 0 

  39.4065 168.5711 30459.8857 13.4423 19.7033 1545.9321 60919.7714 84.2353 0.0000 0 

L12 39.4065 168.5711 30459.8857 13.4423 19.7033 1545.9321 60919.7714 84.2353 0.0000 0 

  41.3100 177.0165 35266.6381 14.1148 20.6550 1707.4141 70533.2761 88.4554 0.0000 0 

 
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 

L1 

115.00-107.50 

      1 1 1       

L2 

107.50-100.00 

      1 1 1       

L3 

100.00-89.21 

      1 1 1       

L4 89.21-78.42       1 1 1       

L5 78.42-67.62       1 1 1.76334       

L6 67.62-56.83       1 1 1.76334       

L7 56.83-46.04       1 1 2.3211       

L8 46.04-35.25       1 1 2.3211       

L9 35.25-26.44       1 1 2.27277       

L10 

26.44-17.62 

      1 1 2.27277       

L11 17.62-8.81       1 1 2.39887       

L12 8.81-0.00       1 1 2.39887       

 

 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Sector Exclude 

From 

Torque 

Calculation 

Component 

Type 

Placement 

 

ft 

Total 

Number 

Number 

Per Row 

Start/End 

Position  

 

Width or 

Diameter 

in 

Perimeter 

 

in 

Weight 

 

plf 

WR-VG86ST-BRD( 

3/4'') 

B No Surface Ar 

(CaAa) 

100.00 - 

74.00 

2 2 0.250 

0.250 

0.7950  0.58 

EW52(ELLIPTICAL) B No Surface Ar 

(CaAa) 

74.00 - 0.00 1 1 0.250 

0.250 

2.2500  0.59 

*                     

ASU9325TYP01(1-3/5) C No Surface Ar 

(CaAa) 

115.00 - 

0.00 

1 1 0.000 

0.000 

1.5840  1.61 
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 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 

 

plf 

LDF5-50A(7/8) A No No Inside Pole 100.00 - 0.00 2 No Ice 

1/2'' Ice 

0.00 

0.00 

0.33 

0.33 

FB-L98-002-XXX( 

3/8'') 

B No No CaAa (Out 

Of Face) 

100.00 - 0.00 1 No Ice 

1/2'' Ice 

0.00 

0.00 

0.06 

0.06 

WR-VG86ST-BRD( 

3/4'') 

B No No CaAa (Out 

Of Face) 

74.00 - 0.00 2 No Ice 

1/2'' Ice 

0.00 

0.00 

0.58 

0.58 

EW63(ELLIPTICA

L) 

B No No CaAa (Out 

Of Face) 

48.00 - 0.00 1 No Ice 

1/2'' Ice 

0.00 

0.00 

0.51 

2.04 

LDF4-50A(1/2) B No No CaAa (Out 

Of Face) 

31.00 - 0.00 1 No Ice 

1/2'' Ice 

0.00 

0.00 

0.15 

0.15 

EW52(ELLIPTICA

L) 

B No No CaAa (Out 

Of Face) 

30.00 - 0.00 1 No Ice 

1/2'' Ice 

0.00 

0.00 

0.59 

0.59 

 

 

 
 

 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 

L1 115.00-107.50 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.188 

0.000 

0.000 

0.000 

0.00 

0.00 

0.01 

L2 107.50-100.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.188 

0.000 

0.000 

0.000 

0.00 

0.00 

0.01 

L3 100.00-89.21 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.716 

1.709 

0.000 

0.000 

0.000 

0.01 

0.01 

0.02 

L4 89.21-78.42 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.716 

1.709 

0.000 

0.000 

0.000 

0.01 

0.01 

0.02 

L5 78.42-67.62 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.137 

1.709 

0.000 

0.000 

0.000 

0.01 

0.02 

0.02 

L6 67.62-56.83 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.428 

1.709 

0.000 

0.000 

0.000 

0.01 

0.02 

0.02 

L7 56.83-46.04 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.428 

1.709 

0.000 

0.000 

0.000 

0.01 

0.02 

0.02 

L8 46.04-35.25 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.428 

1.709 

0.000 

0.000 

0.000 

0.01 

0.03 

0.02 

L9 35.25-26.44 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.983 

1.396 

0.000 

0.000 

0.000 

0.01 

0.02 

0.01 

L10 26.44-17.62 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.983 

1.396 

0.000 

0.000 

0.000 

0.01 

0.03 

0.01 

L11 17.62-8.81 A 0.000 0.000 0.000 0.000 0.01 
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Raleigh, NC 27603-5263 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

TLI 

Tower 

Section 

Tower 

 Elevation 

ft 

Face AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

K 

B 

C 

0.000 

0.000 

0.000 

0.000 

1.983 

1.396 

0.000 

0.000 

0.03 

0.01 

L12 8.81-0.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.983 

1.396 

0.000 

0.000 

0.000 

0.01 

0.03 

0.01 

 

 

 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 

L1 115.00-107.50 A 

B 

C 

0.565 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.035 

0.000 

0.000 

0.000 

0.00 

0.00 

0.02 

L2 107.50-100.00 A 

B 

C 

0.561 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.029 

0.000 

0.000 

0.000 

0.00 

0.00 

0.02 

L3 100.00-89.21 A 

B 

C 

0.555 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

3.643 

2.908 

0.000 

0.000 

0.000 

0.01 

0.03 

0.03 

L4 89.21-78.42 A 

B 

C 

0.549 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

3.625 

2.894 

0.000 

0.000 

0.000 

0.01 

0.03 

0.03 

L5 78.42-67.62 A 

B 

C 

0.541 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

3.600 

2.878 

0.000 

0.000 

0.000 

0.01 

0.03 

0.03 

L6 67.62-56.83 A 

B 

C 

0.533 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

3.578 

2.859 

0.000 

0.000 

0.000 

0.01 

0.04 

0.03 

L7 56.83-46.04 A 

B 

C 

0.523 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

3.556 

2.837 

0.000 

0.000 

0.000 

0.01 

0.04 

0.03 

L8 46.04-35.25 A 

B 

C 

0.510 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

3.530 

2.811 

0.000 

0.000 

0.000 

0.01 

0.06 

0.03 

L9 35.25-26.44 A 

B 

C 

0.497 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.858 

2.271 

0.000 

0.000 

0.000 

0.01 

0.05 

0.03 

L10 26.44-17.62 A 

B 

C 

0.480 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.829 

2.242 

0.000 

0.000 

0.000 

0.01 

0.05 

0.02 

L11 17.62-8.81 A 

B 

C 

0.456 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.787 

2.200 

0.000 

0.000 

0.000 

0.01 

0.05 

0.02 

L12 8.81-0.00 A 

B 

C 

0.408 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.703 

2.116 

0.000 

0.000 

0.000 

0.01 

0.05 

0.02 

 

 

 

   Feed Line Center of Pressure     
 

 Section Elevation  

 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

L1 115.00-107.50 0.0000 1.4613 0.0000 1.2115 
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Tower Engineering 

Professionals, Inc. 
326 Tryon Road 

Project 

TEP No. 74637.176324 

Date 

11:08:10 08/20/18  

Raleigh, NC 27603-5263 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

TLI 

 Section Elevation  

 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

L2 107.50-100.00 0.0000 1.4703 0.0000 1.2192 

L3 100.00-89.21 1.2657 1.3068 1.2018 0.9942 

L4 89.21-78.42 1.2913 1.3287 1.2325 1.0161 

L5 78.42-67.62 1.6609 1.3152 1.3504 1.0767 

L6 67.62-56.83 1.9070 1.3128 1.4306 1.1180 

L7 56.83-46.04 1.9281 1.3295 1.4384 1.1241 

L8 46.04-35.25 1.9467 1.3443 1.4427 1.1269 

L9 35.25-26.44 1.9619 1.3563 1.4431 1.1260 

L10 26.44-17.62 1.9743 1.3661 1.4395 1.1213 

L11 17.62-8.81 1.9857 1.3751 1.4294 1.1099 

L12 8.81-0.00 1.9962 1.3833 1.4008 1.0795 

 

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

 

 

 

 Shielding Factor Ka 
 

Tower 

Section 

Feed Line 

Record No. 

Description Feed Line 

Segment Elev. 

Ka 

No Ice 

Ka 

Ice 

L1 12 ASU9325TYP01(1-3/5) 107.50 - 

115.00 

1.0000 1.0000 

L2 12 ASU9325TYP01(1-3/5) 100.00 - 

107.50 

1.0000 1.0000 

L3 3 WR-VG86ST-BRD( 3/4") 89.21 - 100.00 1.0000 1.0000 

L3 12 ASU9325TYP01(1-3/5) 89.21 - 100.00 1.0000 1.0000 

L4 3 WR-VG86ST-BRD( 3/4") 78.42 - 89.21 1.0000 1.0000 

L4 12 ASU9325TYP01(1-3/5) 78.42 - 89.21 1.0000 1.0000 

L5 3 WR-VG86ST-BRD( 3/4") 74.00 - 78.42 1.0000 1.0000 

L5 5 EW52(ELLIPTICAL) 67.62 - 74.00 1.0000 1.0000 

L5 12 ASU9325TYP01(1-3/5) 67.62 - 78.42 1.0000 1.0000 

L6 5 EW52(ELLIPTICAL) 56.83 - 67.62 1.0000 1.0000 

L6 12 ASU9325TYP01(1-3/5) 56.83 - 67.62 1.0000 1.0000 

L7 5 EW52(ELLIPTICAL) 46.04 - 56.83 1.0000 1.0000 

L7 12 ASU9325TYP01(1-3/5) 46.04 - 56.83 1.0000 1.0000 

L8 5 EW52(ELLIPTICAL) 35.25 - 46.04 1.0000 1.0000 

L8 12 ASU9325TYP01(1-3/5) 35.25 - 46.04 1.0000 1.0000 

L9 5 EW52(ELLIPTICAL) 26.44 - 35.25 1.0000 1.0000 

L9 12 ASU9325TYP01(1-3/5) 26.44 - 35.25 1.0000 1.0000 

L10 5 EW52(ELLIPTICAL) 17.62 - 26.44 1.0000 1.0000 

L10 12 ASU9325TYP01(1-3/5) 17.62 - 26.44 1.0000 1.0000 

L11 5 EW52(ELLIPTICAL) 8.81 - 17.62 1.0000 1.0000 

L11 12 ASU9325TYP01(1-3/5) 8.81 - 17.62 1.0000 1.0000 

L12 5 EW52(ELLIPTICAL) 0.00 - 8.81 1.0000 1.0000 

L12 12 ASU9325TYP01(1-3/5) 0.00 - 8.81 1.0000 1.0000 

 

 

 

 

 

   Discrete Tower Loads    
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Tower Engineering 

Professionals, Inc. 
326 Tryon Road 

Project 

TEP No. 74637.176324 

Date 

11:08:10 08/20/18  

Raleigh, NC 27603-5263 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

TLI 

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 

1/2'' x 10' LROD C From Leg 0.00 

0.00 

5.00 

0.0000 115.00 No Ice 

1/2'' Ice 

0.50 

1.51 

0.50 

1.51 

0.01 

0.01 

*                   

HBXX-6517DS-A2M w/ 

Mount Pipe 

A From 

Centroid-Fa

ce 

4.00 

6.00 

0.00 

-10.0000 115.00 No Ice 

1/2'' Ice 

8.77 

9.34 

6.96 

8.18 

0.07 

0.14 

HBXX-6517DS-A2M w/ 

Mount Pipe 

B From 

Centroid-Fa

ce 

4.00 

6.00 

0.00 

15.0000 115.00 No Ice 

1/2'' Ice 

8.77 

9.34 

6.96 

8.18 

0.07 

0.14 

HBXX-6517DS-A2M w/ 

Mount Pipe 

C From 

Centroid-Fa

ce 

4.00 

6.00 

0.00 

-20.0000 115.00 No Ice 

1/2'' Ice 

8.77 

9.34 

6.96 

8.18 

0.07 

0.14 

FF-65C-R1 w/ Mount Pipe A From 

Centroid-Fa

ce 

4.00 

-6.00 

0.00 

-10.0000 115.00 No Ice 

1/2'' Ice 

21.38 

22.13 

11.50 

13.03 

0.14 

0.29 

FF-65C-R1 w/ Mount Pipe B From 

Centroid-Fa

ce 

4.00 

-6.00 

0.00 

15.0000 115.00 No Ice 

1/2'' Ice 

21.38 

22.13 

11.50 

13.03 

0.14 

0.29 

FF-65C-R1 w/ Mount Pipe C From 

Centroid-Fa

ce 

4.00 

-6.00 

0.00 

-20.0000 115.00 No Ice 

1/2'' Ice 

21.38 

22.13 

11.50 

13.03 

0.14 

0.29 

AHLOA A From 

Centroid-Fa

ce 

4.00 

-6.00 

0.00 

-10.0000 115.00 No Ice 

1/2'' Ice 

2.23 

2.42 

1.39 

1.55 

0.08 

0.10 

AHLOA B From 

Centroid-Fa

ce 

4.00 

-6.00 

0.00 

15.0000 115.00 No Ice 

1/2'' Ice 

2.23 

2.42 

1.39 

1.55 

0.08 

0.10 

AHLOA C From 

Centroid-Fa

ce 

4.00 

-6.00 

0.00 

-20.0000 115.00 No Ice 

1/2'' Ice 

2.23 

2.42 

1.39 

1.55 

0.08 

0.10 

FRIJ A From 

Centroid-Fa

ce 

4.00 

6.00 

0.00 

-10.0000 115.00 No Ice 

1/2'' Ice 

2.42 

2.62 

1.52 

1.69 

0.07 

0.09 

FRIJ B From 

Centroid-Fa

ce 

4.00 

6.00 

0.00 

15.0000 115.00 No Ice 

1/2'' Ice 

2.42 

2.62 

1.52 

1.69 

0.07 

0.09 

FRIJ C From 

Centroid-Fa

ce 

4.00 

6.00 

0.00 

-20.0000 115.00 No Ice 

1/2'' Ice 

2.42 

2.62 

1.52 

1.69 

0.07 

0.09 

RNSDC-7771-PF-48 B From 

Centroid-Fa

ce 

4.00 

-6.00 

0.00 

15.0000 115.00 No Ice 

1/2'' Ice 

3.18 

3.40 

1.20 

1.35 

0.02 

0.04 

Miscellaneous [NA 509-3] C None   0.0000 115.00 No Ice 

1/2'' Ice 

11.84 

16.96 

11.84 

16.96 

0.28 

0.30 

Platform Mount [LP 303-1] C None   0.0000 115.00 No Ice 

1/2'' Ice 

14.66 

18.87 

14.66 

18.87 

1.25 

1.48 

*                   

BCR-80015-EDIN-3-25 C From 

Centroid-Le

g 

4.00 

-6.00 

-5.00 

0.0000 100.00 No Ice 

1/2'' Ice 

8.02 

12.17 

8.02 

12.17 

0.04 

0.15 

BCR-80015-EDIN-3-25 C From 

Centroid-Le

g 

4.00 

-3.00 

3.00 

0.0000 100.00 No Ice 

1/2'' Ice 

8.02 

12.17 

8.02 

12.17 

0.04 

0.15 

SBNHH-1D65C w/ Mount 

Pipe 

A From 

Centroid-Le

g 

4.00 

6.00 

4.00 

0.0000 100.00 No Ice 

1/2'' Ice 

11.70 

12.42 

9.85 

11.38 

0.08 

0.17 



 

 

 

ttnnxxTToowweerr  
Job 

ZOD_Alltel_UT05_McCook Ridge (BU 858303)  

Page  

8 of 19 

Tower Engineering 

Professionals, Inc. 
326 Tryon Road 

Project 

TEP No. 74637.176324 

Date 

11:08:10 08/20/18  

Raleigh, NC 27603-5263 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

TLI 

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 

SBNHH-1D65C w/ Mount 

Pipe 

B From 

Centroid-Le

g 

4.00 

6.00 

4.00 

0.0000 100.00 No Ice 

1/2'' Ice 

11.70 

12.42 

9.85 

11.38 

0.08 

0.17 

SBNHH-1D65C w/ Mount 

Pipe 

C From 

Centroid-Le

g 

4.00 

6.00 

4.00 

0.0000 100.00 No Ice 

1/2'' Ice 

11.70 

12.42 

9.85 

11.38 

0.08 

0.17 

B25 RRH4x30-4R A From 

Centroid-Le

g 

4.00 

6.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

2.30 

2.50 

1.82 

2.01 

0.06 

0.08 

B25 RRH4x30-4R B From 

Centroid-Le

g 

4.00 

6.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

2.30 

2.50 

1.82 

2.01 

0.06 

0.08 

B25 RRH4x30-4R C From 

Centroid-Le

g 

4.00 

6.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

2.30 

2.50 

1.82 

2.01 

0.06 

0.08 

RRH2X40-07-L-AT A From 

Centroid-Le

g 

4.00 

6.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

2.38 

2.58 

1.26 

1.43 

0.05 

0.07 

RRH2X40-07-L-AT B From 

Centroid-Le

g 

4.00 

6.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

2.38 

2.58 

1.26 

1.43 

0.05 

0.07 

RRH2X40-07-L-AT C From 

Centroid-Le

g 

4.00 

6.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

2.38 

2.58 

1.26 

1.43 

0.05 

0.07 

DC6-48-60-18-8F A From 

Centroid-Le

g 

4.00 

6.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

1.21 

1.89 

1.21 

1.89 

0.03 

0.05 

(2) 2.4'' Dia x 8-ft Mount Pipe A From 

Centroid-Le

g 

4.00 

-3.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

1.90 

2.73 

1.90 

2.73 

0.03 

0.04 

(2) 2.4'' Dia x 8-ft Mount Pipe B From 

Centroid-Le

g 

4.00 

-3.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

1.90 

2.73 

1.90 

2.73 

0.03 

0.04 

(2) 2.4'' Dia x 8-ft Mount Pipe C From 

Centroid-Le

g 

4.00 

-3.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

1.90 

2.73 

1.90 

2.73 

0.03 

0.04 

Platform Mount [LP 303-1] C None   0.0000 100.00 No Ice 

1/2'' Ice 

14.66 

18.87 

14.66 

18.87 

1.25 

1.48 

*                   

*                   

1.9-in x 4-ft Pipe A From Face 0.50 

0.00 

0.00 

0.0000 74.00 No Ice 

1/2'' Ice 

0.76 

1.01 

0.76 

1.01 

0.01 

0.02 

1.9-in x 4-ft Pipe B From Face 0.50 

0.00 

0.00 

0.0000 74.00 No Ice 

1/2'' Ice 

0.76 

1.01 

0.76 

1.01 

0.01 

0.02 

Pipe Mount [PM 602-1] C From Face 0.50 

0.00 

0.00 

0.0000 74.00 No Ice 

1/2'' Ice 

5.25 

6.50 

1.58 

1.95 

0.09 

0.12 

*                   

*                   

*                   

*                   

1.9-in x 4-ft Pipe B From Face 0.50 

0.00 

0.00 

0.0000 48.00 No Ice 

1/2'' Ice 

0.76 

1.01 

0.76 

1.01 

0.01 

0.02 

Pipe Mount [PM 601-1] C From Face 0.50 0.0000 48.00 No Ice 3.00 0.90 0.07 
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Tower Engineering 

Professionals, Inc. 
326 Tryon Road 

Project 

TEP No. 74637.176324 

Date 

11:08:10 08/20/18  

Raleigh, NC 27603-5263 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

TLI 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

K 

0.00 

0.00 

1/2'' Ice 3.74 1.12 0.08 

*                   

*                   

Pipe Mount [PM 601-1] B From Face 0.50 

0.00 

0.00 

0.0000 31.00 No Ice 

1/2'' Ice 

3.00 

3.74 

0.90 

1.12 

0.07 

0.08 

*                   

1.9-in x 4-ft Pipe A From Face 0.50 

0.00 

0.00 

0.0000 30.00 No Ice 

1/2'' Ice 

0.76 

1.01 

0.76 

1.01 

0.01 

0.02 

1.9-in x 4-ft Pipe B From Face 0.50 

0.00 

0.00 

0.0000 30.00 No Ice 

1/2'' Ice 

0.76 

1.01 

0.76 

1.01 

0.01 

0.02 

Pipe Mount [PM 602-1] C From Face 0.50 

0.00 

0.00 

0.0000 30.00 No Ice 

1/2'' Ice 

5.25 

6.50 

1.58 

1.95 

0.09 

0.12 

*                   

Pipe Mount [PM 601-1] A From Leg 0.50 

0.00 

0.00 

0.0000 23.00 No Ice 

1/2'' Ice 

3.00 

3.74 

0.90 

1.12 

0.07 

0.08 

 

 
 

 

  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 

UXA10-59 C Paraboloid 

w/Shroud (HP) 

From 

Face 

1.00 

0.00 

0.00 

0.0000   74.00 10.00 No Ice 

1/2'' Ice 

78.54 

79.85 

0.79 

1.20 

*                       

*                       

UHX6-59/L C Paraboloid 

w/Shroud (HP) 

From 

Face 

1.00 

0.00 

0.00 

-22.0000   48.00 6.46 No Ice 

1/2'' Ice 

32.76 

33.61 

0.25 

0.43 

*                       

*                       

SSP4-23 B Paraboloid w/o 

Radome 

From 

Face 

1.00 

0.00 

0.00 

-14.0000   31.00 4.42 No Ice 

1/2'' Ice 

15.32 

15.90 

0.10 

0.18 

*                       

UXA10-59 C Paraboloid 

w/Shroud (HP) 

From 

Face 

1.00 

0.00 

0.00 

0.0000   30.00 10.00 No Ice 

1/2'' Ice 

78.54 

79.85 

0.79 

1.20 

*                       
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Tower Engineering 

Professionals, Inc. 
326 Tryon Road 

Project 

TEP No. 74637.176324 

Date 

11:08:10 08/20/18  

Raleigh, NC 27603-5263 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

TLI 

 Load Combinations    
 

Comb. 

No. 

Description 

1 Dead Only 

2 1.2 Dead+1.0 Wind 0 deg - No Ice 

3 0.9 Dead+1.0 Wind 0 deg - No Ice 

4 1.2 Dead+1.0 Wind 30 deg - No Ice 

5 0.9 Dead+1.0 Wind 30 deg - No Ice 

6 1.2 Dead+1.0 Wind 60 deg - No Ice 

7 0.9 Dead+1.0 Wind 60 deg - No Ice 

8 1.2 Dead+1.0 Wind 90 deg - No Ice 

9 0.9 Dead+1.0 Wind 90 deg - No Ice 

10 1.2 Dead+1.0 Wind 120 deg - No Ice 

11 0.9 Dead+1.0 Wind 120 deg - No Ice 

12 1.2 Dead+1.0 Wind 150 deg - No Ice 

13 0.9 Dead+1.0 Wind 150 deg - No Ice 

14 1.2 Dead+1.0 Wind 180 deg - No Ice 

15 0.9 Dead+1.0 Wind 180 deg - No Ice 

16 1.2 Dead+1.0 Wind 210 deg - No Ice 

17 0.9 Dead+1.0 Wind 210 deg - No Ice 

18 1.2 Dead+1.0 Wind 240 deg - No Ice 

19 0.9 Dead+1.0 Wind 240 deg - No Ice 

20 1.2 Dead+1.0 Wind 270 deg - No Ice 

21 0.9 Dead+1.0 Wind 270 deg - No Ice 

22 1.2 Dead+1.0 Wind 300 deg - No Ice 

23 0.9 Dead+1.0 Wind 300 deg - No Ice 

24 1.2 Dead+1.0 Wind 330 deg - No Ice 

25 0.9 Dead+1.0 Wind 330 deg - No Ice 

26 1.2 Dead+1.0 Ice+1.0 Temp 

27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 

28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 

29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 

30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 

31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 

32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 

33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 

34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 

35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 

36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 

37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 

38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 

39 Dead+Wind 0 deg - Service 

40 Dead+Wind 30 deg - Service 

41 Dead+Wind 60 deg - Service 

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 
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Tower Engineering 

Professionals, Inc. 
326 Tryon Road 

Project 

TEP No. 74637.176324 

Date 

11:08:10 08/20/18  

Raleigh, NC 27603-5263 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

TLI 

Section 

No. 

Elevation 

ft 

Component 

Type 

Condition Gov. 

Load 

Comb. 

Axial 

 

K 

Major Axis 

Moment 

kip-ft 

Minor Axis 

Moment 

kip-ft 

L1 115 - 107.5 Pole Max Tension 45 0.00 -0.00 0.00 

      Max. Compression 26 -5.52 -0.02 0.30 

      Max. Mx 8 -3.83 -31.72 -1.25 

      Max. My 2 -3.86 1.13 28.90 

      Max. Vy 20 -4.38 31.72 1.07 

      Max. Vx 2 -3.98 1.13 28.90 

      Max. Torque 8     1.64 

L2 107.5 - 100 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -6.82 -0.02 0.23 

      Max. Mx 20 -4.99 65.83 2.13 

      Max. My 2 -5.02 2.31 60.03 

      Max. Vy 20 -4.72 65.83 2.13 

      Max. Vx 2 -4.33 2.31 60.03 

      Max. Torque 8     1.64 

L3 100 - 89.2083 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -12.68 -0.02 -1.68 

      Max. Mx 8 -9.36 -151.15 -4.83 

      Max. My 14 -9.39 -4.24 -140.96 

      Max. Vy 20 -7.88 150.89 3.41 

      Max. Vx 2 -7.50 3.94 140.65 

      Max. Torque 8     1.64 

L4 89.2083 - 

78.4167 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -15.22 -0.05 -1.85 

      Max. Mx 8 -11.71 -238.99 -6.98 

      Max. My 14 -11.73 -6.02 -224.56 

      Max. Vy 20 -8.41 238.71 4.91 

      Max. Vx 2 -8.04 5.74 224.44 

      Max. Torque 22     0.93 

L5 78.4167 - 

67.625 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -19.84 -0.10 -5.10 

      Max. Mx 8 -15.55 -343.31 -12.58 

      Max. My 14 -15.48 -7.85 -333.61 

      Max. Vy 20 -10.62 342.97 3.02 

      Max. Vx 2 -11.93 7.57 333.34 

      Max. Torque 20     6.36 

L6 67.625 - 

56.8333 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -23.18 -0.16 -5.30 

      Max. Mx 8 -18.73 -460.39 -17.75 

      Max. My 2 -18.60 9.42 464.62 

      Max. Vy 20 -11.09 460.01 1.62 

      Max. Vx 2 -12.42 9.42 464.62 

      Max. Torque 20     6.36 

L7 56.8333 - 

46.0417 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -27.70 -0.25 -6.76 

      Max. Mx 8 -22.88 -583.61 -24.25 

      Max. My 2 -22.74 11.72 602.41 

      Max. Vy 20 -12.21 583.15 0.40 

      Max. Vx 2 -14.10 11.72 602.41 

      Max. Torque 8     -8.48 

L8 46.0417 - 

35.25 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -31.94 -0.35 -6.96 

      Max. Mx 8 -26.98 -717.00 -32.77 

      Max. My 2 -26.87 16.45 756.15 

      Max. Vy 20 -12.54 716.52 4.05 

      Max. Vx 2 -14.43 16.45 756.15 

      Max. Torque 8     -8.48 
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Tower Engineering 

Professionals, Inc. 
326 Tryon Road 

Project 

TEP No. 74637.176324 

Date 

11:08:10 08/20/18  

Raleigh, NC 27603-5263 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

TLI 

Section 

No. 

Elevation 

ft 

Component 

Type 

Condition Gov. 

Load 

Comb. 

Axial 

 

K 

Major Axis 

Moment 

kip-ft 

Minor Axis 

Moment 

kip-ft 

L9 35.25 - 

26.4375 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -37.71 -1.01 -10.33 

      Max. Mx 8 -32.05 -835.24 -42.44 

      Max. My 2 -31.91 19.73 893.05 

      Max. Vy 20 -14.68 834.85 2.03 

      Max. Vx 2 -17.72 19.73 893.05 

      Max. Torque 20     13.43 

L10 26.4375 - 

17.625 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -41.96 -1.10 -10.28 

      Max. Mx 20 -36.18 964.90 -0.80 

      Max. My 2 -36.09 23.14 1050.18 

      Max. Vy 20 -14.87 964.90 -0.80 

      Max. Vx 2 -17.93 23.14 1050.18 

      Max. Torque 20     13.42 

L11 17.625 - 

8.8125 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -46.59 -1.18 -10.38 

      Max. Mx 20 -40.71 1096.08 -3.77 

      Max. My 2 -40.67 26.50 1208.29 

      Max. Vy 20 -14.95 1096.08 -3.77 

      Max. Vx 2 -18.00 26.50 1208.29 

      Max. Torque 20     13.37 

L12 8.8125 - 0 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -51.42 -1.27 -10.44 

      Max. Mx 20 -45.46 1227.80 -6.71 

      Max. My 2 -45.46 29.78 1366.63 

      Max. Vy 20 -14.99 1227.80 -6.71 

      Max. Vx 2 -18.00 28.15 1287.46 

      Max. Torque 20     13.37 

        

  

 

   Maximum Reactions    
 

Location Condition Gov. 

Load 

Comb. 

Vertical 

K 

Horizontal, X 

K 

Horizontal, Z 

K 

Pole Max. Vert 33 51.42 0.02 -2.83 

  Max. Hx 20 45.47 14.96 -0.33 

  Max. Hz 3 34.10 0.37 17.97 

  Max. Mx 2 1366.63 0.37 17.97 

  Max. Mz 8 1223.15 -14.77 -0.91 

  Max. Torsion 20 13.37 14.96 -0.33 

  Min. Vert 19 34.10 12.31 -9.43 

  Min. Hx 8 45.47 -14.77 -0.91 

  Min. Hz 14 45.47 0.12 -16.82 

  Min. Mx 14 -1310.28 0.12 -16.82 

  Min. Mz 20 -1227.80 14.96 -0.33 

  Min. Torsion 8 -12.92 -14.77 -0.91 

      

 

 

 Tower Mast Reaction Summary    
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Tower Engineering 

Professionals, Inc. 
326 Tryon Road 

Project 

TEP No. 74637.176324 

Date 

11:08:10 08/20/18  

Raleigh, NC 27603-5263 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

TLI 

Load 

Combination 

Vertical  

 

K 

Shearx 

 

K 

Shearz 

 

K 

 Overturning 

Moment, Mx  
kip-ft 

 Overturning 

Moment, Mz 
kip-ft 

Torque 

 

kip-ft 

Dead Only 37.89 0.00 0.00 5.10 -0.73 -0.00 

1.2 Dead+1.0 Wind 0 deg - No 

Ice 

45.47 -0.37 -17.97 -1366.63 29.78 -0.53 

0.9 Dead+1.0 Wind 0 deg - No 

Ice 

34.10 -0.37 -17.97 -1340.46 29.40 -0.53 

1.2 Dead+1.0 Wind 30 deg - No 

Ice 

45.47 6.57 -16.14 -1208.55 -557.55 0.27 

0.9 Dead+1.0 Wind 30 deg - No 

Ice 

34.10 6.57 -16.14 -1185.81 -545.24 0.25 

1.2 Dead+1.0 Wind 60 deg - No 

Ice 

45.47 11.91 -10.14 -737.47 -1002.78 5.16 

0.9 Dead+1.0 Wind 60 deg - No 

Ice 

34.10 11.91 -10.14 -724.43 -980.97 5.13 

1.2 Dead+1.0 Wind 90 deg - No 

Ice 

45.47 14.77 0.91 67.04 -1223.15 12.92 

0.9 Dead+1.0 Wind 90 deg - No 

Ice 

34.10 14.77 0.91 64.32 -1196.87 12.90 

1.2 Dead+1.0 Wind 120 deg - 

No Ice 

45.47 12.34 9.47 732.13 -1039.62 10.95 

0.9 Dead+1.0 Wind 120 deg - 

No Ice 

34.10 12.34 9.47 715.78 -1017.03 10.93 

1.2 Dead+1.0 Wind 150 deg - 

No Ice 

45.47 6.66 15.03 1167.02 -587.29 5.59 

0.9 Dead+1.0 Wind 150 deg - 

No Ice 

34.10 6.66 15.03 1141.61 -574.19 5.59 

1.2 Dead+1.0 Wind 180 deg - 

No Ice 

45.47 -0.12 16.82 1310.28 -14.54 0.30 

0.9 Dead+1.0 Wind 180 deg - 

No Ice 

34.10 -0.12 16.82 1281.85 -13.83 0.31 

1.2 Dead+1.0 Wind 210 deg - 

No Ice 

45.47 -6.67 14.92 1149.90 554.10 -5.32 

0.9 Dead+1.0 Wind 210 deg - 

No Ice 

34.10 -6.67 14.92 1124.93 542.37 -5.30 

1.2 Dead+1.0 Wind 240 deg - 

No Ice 

45.47 -12.31 9.43 702.39 1021.47 -11.48 

0.9 Dead+1.0 Wind 240 deg - 

No Ice 

34.10 -12.31 9.43 686.87 999.81 -11.46 

1.2 Dead+1.0 Wind 270 deg - 

No Ice 

45.47 -14.96 0.33 6.71 1227.80 -13.37 

0.9 Dead+1.0 Wind 270 deg - 

No Ice 

34.10 -14.96 0.33 5.27 1201.94 -13.35 

1.2 Dead+1.0 Wind 300 deg - 

No Ice 

45.47 -12.36 -10.51 -782.77 1032.46 -5.20 

0.9 Dead+1.0 Wind 300 deg - 

No Ice 

34.10 -12.36 -10.51 -768.71 1010.53 -5.18 

1.2 Dead+1.0 Wind 330 deg - 

No Ice 

45.47 -7.18 -16.22 -1225.36 609.99 -1.16 

0.9 Dead+1.0 Wind 330 deg - 

No Ice 

34.10 -7.18 -16.22 -1202.18 597.07 -1.15 

1.2 Dead+1.0 Ice+1.0 Temp 51.42 0.00 0.00 10.44 -1.27 0.00 

1.2 Dead+1.0 Wind 0 deg+1.0 

Ice+1.0 Temp 

51.42 -0.04 -2.97 -215.89 2.24 -0.08 

1.2 Dead+1.0 Wind 30 deg+1.0 

Ice+1.0 Temp 

51.42 1.18 -2.64 -188.95 -97.96 0.11 

1.2 Dead+1.0 Wind 60 deg+1.0 

Ice+1.0 Temp 

51.42 2.11 -1.63 -110.13 -173.13 0.79 

1.2 Dead+1.0 Wind 90 deg+1.0 

Ice+1.0 Temp 

51.42 2.56 0.11 17.75 -207.69 1.78 

1.2 Dead+1.0 Wind 120 

deg+1.0 Ice+1.0 Temp 

51.42 2.16 1.54 128.29 -177.40 1.52 

1.2 Dead+1.0 Wind 150 51.42 1.19 2.50 202.81 -101.10 0.80 
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Tower Engineering 

Professionals, Inc. 
326 Tryon Road 

Project 

TEP No. 74637.176324 

Date 

11:08:10 08/20/18  

Raleigh, NC 27603-5263 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

TLI 

Load 

Combination 

Vertical  

 

K 

Shearx 

 

K 

Shearz 

 

K 

 Overturning 

Moment, Mx  
kip-ft 

 Overturning 

Moment, Mz 
kip-ft 

Torque 

 

kip-ft 

deg+1.0 Ice+1.0 Temp 

1.2 Dead+1.0 Wind 180 

deg+1.0 Ice+1.0 Temp 

51.42 -0.02 2.83 228.21 -2.63 0.05 

1.2 Dead+1.0 Wind 210 

deg+1.0 Ice+1.0 Temp 

51.42 -1.20 2.49 200.98 95.21 -0.74 

1.2 Dead+1.0 Wind 240 

deg+1.0 Ice+1.0 Temp 

51.42 -2.16 1.54 125.15 173.14 -1.57 

1.2 Dead+1.0 Wind 270 

deg+1.0 Ice+1.0 Temp 

51.42 -2.59 0.04 10.87 205.97 -1.84 

1.2 Dead+1.0 Wind 300 

deg+1.0 Ice+1.0 Temp 

51.42 -2.16 -1.67 -115.23 174.22 -0.80 

1.2 Dead+1.0 Wind 330 

deg+1.0 Ice+1.0 Temp 

51.42 -1.25 -2.65 -190.74 101.64 -0.24 

Dead+Wind 0 deg - Service 37.89 -0.09 -4.38 -325.19 6.65 -0.13 

Dead+Wind 30 deg - Service 37.89 1.60 -3.93 -287.18 -134.56 0.06 

Dead+Wind 60 deg - Service 37.89 2.90 -2.47 -173.83 -241.60 1.25 

Dead+Wind 90 deg - Service 37.89 3.60 0.22 19.81 -294.62 3.17 

Dead+Wind 120 deg - Service 37.89 3.01 2.31 179.80 -250.47 2.69 

Dead+Wind 150 deg - Service 37.89 1.62 3.66 284.40 -141.69 1.37 

Dead+Wind 180 deg - Service 37.89 -0.03 4.10 318.82 -3.99 0.07 

Dead+Wind 210 deg - Service 37.89 -1.62 3.63 280.26 132.68 -1.30 

Dead+Wind 240 deg - Service 37.89 -3.00 2.30 172.66 245.05 -2.81 

Dead+Wind 270 deg - Service 37.89 -3.64 0.08 5.30 294.70 -3.27 

Dead+Wind 300 deg - Service 37.89 -3.01 -2.56 -184.74 247.74 -1.27 

Dead+Wind 330 deg - Service 37.89 -1.75 -3.95 -291.24 146.16 -0.28 

  

 

 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 0.00 -37.89 0.00 -0.00 37.89 -0.00 0.000% 

2 -0.37 -45.47 -17.97 0.37 45.47 17.97 0.000% 

3 -0.37 -34.10 -17.97 0.37 34.10 17.97 0.000% 

4 6.57 -45.47 -16.14 -6.57 45.47 16.14 0.000% 

5 6.57 -34.10 -16.14 -6.57 34.10 16.14 0.000% 

6 11.91 -45.47 -10.14 -11.91 45.47 10.14 0.000% 

7 11.91 -34.10 -10.14 -11.91 34.10 10.14 0.000% 

8 14.77 -45.47 0.91 -14.77 45.47 -0.91 0.000% 

9 14.77 -34.10 0.91 -14.77 34.10 -0.91 0.000% 

10 12.34 -45.47 9.47 -12.34 45.47 -9.47 0.000% 

11 12.34 -34.10 9.47 -12.34 34.10 -9.47 0.000% 

12 6.66 -45.47 15.03 -6.66 45.47 -15.03 0.000% 

13 6.66 -34.10 15.03 -6.66 34.10 -15.03 0.000% 

14 -0.12 -45.47 16.82 0.12 45.47 -16.82 0.000% 

15 -0.12 -34.10 16.82 0.12 34.10 -16.82 0.000% 

16 -6.67 -45.47 14.92 6.67 45.47 -14.92 0.000% 

17 -6.67 -34.10 14.92 6.67 34.10 -14.92 0.000% 

18 -12.31 -45.47 9.43 12.31 45.47 -9.43 0.000% 

19 -12.31 -34.10 9.43 12.31 34.10 -9.43 0.000% 

20 -14.96 -45.47 0.33 14.96 45.47 -0.33 0.000% 

21 -14.96 -34.10 0.33 14.96 34.10 -0.33 0.000% 

22 -12.36 -45.47 -10.51 12.36 45.47 10.51 0.000% 

23 -12.36 -34.10 -10.51 12.36 34.10 10.51 0.000% 

24 -7.18 -45.47 -16.22 7.18 45.47 16.22 0.000% 

25 -7.18 -34.10 -16.22 7.18 34.10 16.22 0.000% 

26 0.00 -51.42 0.00 -0.00 51.42 -0.00 0.000% 

27 -0.04 -51.42 -2.97 0.04 51.42 2.97 0.000% 
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Professionals, Inc. 
326 Tryon Road 

Project 

TEP No. 74637.176324 

Date 

11:08:10 08/20/18  

Raleigh, NC 27603-5263 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

TLI 

 

Load 

Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 

K 

PY 

K 

PZ 

K 

PX 

K 

PY 

K 

PZ 

K 

28 1.18 -51.42 -2.64 -1.18 51.42 2.64 0.000% 

29 2.11 -51.42 -1.63 -2.11 51.42 1.63 0.000% 

30 2.56 -51.42 0.11 -2.56 51.42 -0.11 0.000% 

31 2.16 -51.42 1.54 -2.16 51.42 -1.54 0.000% 

32 1.19 -51.42 2.50 -1.19 51.42 -2.50 0.000% 

33 -0.02 -51.42 2.83 0.02 51.42 -2.83 0.000% 

34 -1.20 -51.42 2.49 1.20 51.42 -2.49 0.000% 

35 -2.16 -51.42 1.54 2.16 51.42 -1.54 0.000% 

36 -2.59 -51.42 0.04 2.59 51.42 -0.04 0.000% 

37 -2.16 -51.42 -1.67 2.16 51.42 1.67 0.000% 

38 -1.25 -51.42 -2.65 1.25 51.42 2.65 0.000% 

39 -0.09 -37.89 -4.38 0.09 37.89 4.38 0.000% 

40 1.60 -37.89 -3.93 -1.60 37.89 3.93 0.000% 

41 2.90 -37.89 -2.47 -2.90 37.89 2.47 0.000% 

42 3.60 -37.89 0.22 -3.60 37.89 -0.22 0.000% 

43 3.01 -37.89 2.31 -3.01 37.89 -2.31 0.000% 

44 1.62 -37.89 3.66 -1.62 37.89 -3.66 0.000% 

45 -0.03 -37.89 4.10 0.03 37.89 -4.10 0.000% 

46 -1.62 -37.89 3.63 1.62 37.89 -3.63 0.000% 

47 -3.00 -37.89 2.30 3.00 37.89 -2.30 0.000% 

48 -3.64 -37.89 0.08 3.64 37.89 -0.08 0.000% 

49 -3.01 -37.89 -2.56 3.01 37.89 2.56 0.000% 

50 -1.75 -37.89 -3.95 1.75 37.89 3.95 0.000% 

 

 
 

 Non-Linear Convergence Results   
 

Load 

Combination 

Converged? Number 

 of Cycles 

Displacement 

Tolerance 

Force 

Tolerance 

1 Yes 4 0.00000001 0.00000636 

2 Yes 6 0.00000001 0.00014843 

3 Yes 5 0.00000001 0.00079176 

4 Yes 7 0.00000001 0.00012261 

5 Yes 6 0.00000001 0.00046745 

6 Yes 7 0.00000001 0.00012408 

7 Yes 6 0.00000001 0.00047656 

8 Yes 6 0.00000001 0.00084428 

9 Yes 6 0.00000001 0.00032370 

10 Yes 7 0.00000001 0.00018005 

11 Yes 6 0.00000001 0.00070087 

12 Yes 7 0.00000001 0.00011740 

13 Yes 6 0.00000001 0.00044547 

14 Yes 5 0.00000001 0.00021257 

15 Yes 5 0.00000001 0.00008077 

16 Yes 7 0.00000001 0.00010686 

17 Yes 6 0.00000001 0.00040651 

18 Yes 7 0.00000001 0.00016728 

19 Yes 6 0.00000001 0.00065290 

20 Yes 6 0.00000001 0.00068139 

21 Yes 6 0.00000001 0.00026358 

22 Yes 7 0.00000001 0.00013720 

23 Yes 6 0.00000001 0.00052505 

24 Yes 7 0.00000001 0.00014312 

25 Yes 6 0.00000001 0.00054638 

26 Yes 4 0.00000001 0.00033583 

27 Yes 5 0.00000001 0.00062710 

28 Yes 5 0.00000001 0.00071274 
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Crown Castle 
Designed by 

TLI 

29 Yes 5 0.00000001 0.00070952 

30 Yes 5 0.00000001 0.00073659 

31 Yes 5 0.00000001 0.00088430 

32 Yes 5 0.00000001 0.00080512 

33 Yes 5 0.00000001 0.00069018 

34 Yes 5 0.00000001 0.00077170 

35 Yes 5 0.00000001 0.00084503 

36 Yes 5 0.00000001 0.00072233 

37 Yes 5 0.00000001 0.00073353 

38 Yes 5 0.00000001 0.00074122 

39 Yes 4 0.00000001 0.00067976 

40 Yes 5 0.00000001 0.00018117 

41 Yes 5 0.00000001 0.00018737 

42 Yes 5 0.00000001 0.00038963 

43 Yes 5 0.00000001 0.00046575 

44 Yes 5 0.00000001 0.00020100 

45 Yes 4 0.00000001 0.00045607 

46 Yes 5 0.00000001 0.00016220 

47 Yes 5 0.00000001 0.00042775 

48 Yes 5 0.00000001 0.00036730 

49 Yes 5 0.00000001 0.00021834 

50 Yes 5 0.00000001 0.00024164 

 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

L1 115 - 107.5 20.271 50 1.4045 0.0184 

L2 107.5 - 100 18.078 50 1.3918 0.0203 

L3 100 - 89.2083 15.920 50 1.3611 0.0218 

L4 89.2083 - 78.4167 12.926 50 1.2920 0.0211 

L5 78.4167 - 67.625 10.107 50 1.2054 0.0206 

L6 67.625 - 56.8333 7.541 50 1.0660 0.0180 

L7 56.8333 - 46.0417 5.300 50 0.9156 0.0148 

L8 46.0417 - 35.25 3.439 50 0.7311 0.0117 

L9 35.25 - 26.4375 1.996 50 0.5452 0.0086 

L10 26.4375 - 17.625 1.118 50 0.4070 0.0063 

L11 17.625 - 8.8125 0.494 50 0.2692 0.0039 

L12 8.8125 - 0 0.123 50 0.1334 0.0018 

      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

115.00 1/2'' x 10' LROD 50 20.271 1.4045 0.0184 24799 

100.00 BCR-80015-EDIN-3-25 50 15.920 1.3611 0.0218 10635 

74.00 UXA10-59 50 9.022 1.1519 0.0198 4685 

48.00 UHX6-59/L 50 3.746 0.7660 0.0123 3298 

31.00 SSP4-23 50 1.540 0.4776 0.0077 3565 

30.00 UXA10-59 50 1.442 0.4621 0.0075 3583 

23.00 Pipe Mount [PM 601-1] 50 0.845 0.3534 0.0056 3755 
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 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

L1 115 - 107.5 85.442 24 5.9150 0.0784 

L2 107.5 - 100 76.211 24 5.8599 0.0845 

L3 100 - 89.2083 67.128 24 5.7305 0.0903 

L4 89.2083 - 78.4167 54.512 24 5.4464 0.0875 

L5 78.4167 - 67.625 42.629 24 5.0874 0.0852 

L6 67.625 - 56.8333 31.801 24 4.5043 0.0743 

L7 56.8333 - 46.0417 22.349 24 3.8667 0.0610 

L8 46.0417 - 35.25 14.497 24 3.0868 0.0481 

L9 35.25 - 26.4375 8.413 24 2.3007 0.0352 

L10 26.4375 - 17.625 4.708 24 1.7165 0.0259 

L11 17.625 - 8.8125 2.078 24 1.1338 0.0158 

L12 8.8125 - 0 0.516 24 0.5609 0.0073 

      

  

 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

115.00 1/2'' x 10' LROD 24 85.442 5.9150 0.0784 6178 

100.00 BCR-80015-EDIN-3-25 24 67.128 5.7305 0.0903 2621 

74.00 UXA10-59 24 38.050 4.8678 0.0817 1148 

48.00 UHX6-59/L 24 15.793 3.2343 0.0504 789 

31.00 SSP4-23 24 6.488 2.0153 0.0317 846 

30.00 UXA10-59 24 6.073 1.9496 0.0307 849 

23.00 Pipe Mount [PM 601-1] 24 3.558 1.4896 0.0227 889 

  

 
 

 Compression Checks   
 

 

 Pole Design Data    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

L1 115 - 107.5 (1) TP18.09x16.47x2.41 7.50 0.00 0.0 118.717

0 

-3.81 1121.88 0.003  

L2 107.5 - 100 (2) TP19.71x18.09x2.41 7.50 0.00 0.0 130.982

0 

-4.98 1237.78 0.004  

L3 100 - 89.2083 

(3) 

TP22.041x19.71x2.6295 10.79 0.00 0.0 160.355

0 

-9.34 1515.35 0.006  

L4 89.2083 - 

78.4167 (4) 

TP24.372x22.041x2.6295 10.79 0.00 0.0 179.611

0 

-11.69 1697.32 0.007  

L5 78.4167 - 

67.625 (5) 

TP26.703x24.372x1.551 10.79 0.00 0.0 122.554

0 

-15.50 1158.13 0.013  

L6 67.625 - 

56.8333 (6) 

TP29.034x26.703x1.551 10.79 0.00 0.0 133.912

0 

-18.60 1265.46 0.015  

L7 56.8333 - TP31.365x29.034x1.2715 10.79 0.00 0.0 120.210 -22.73 1135.98 0.020  
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Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

46.0417 (7) 0 

L8 46.0417 - 

35.25 (8) 

TP33.696x31.365x1.2715 10.79 0.00 0.0 129.521

0 

-26.87 1223.97 0.022  

L9 35.25 - 

26.4375 (9) 

TP35.5995x33.696x1.4022 8.81 0.00 0.0 150.642

0 

-31.92 1423.57 0.022  

L10 26.4375 - 

17.625 (10) 

TP37.503x35.5995x1.4022 8.81 0.00 0.0 159.027

0 

-36.10 1502.81 0.024  

L11 17.625 - 

8.8125 (11) 

TP39.4065x37.503x1.4123 8.81 0.00 0.0 168.571

0 

-40.67 1593.00 0.026  

L12 8.8125 - 0 (12) TP41.31x39.4065x1.4123 8.81 0.00 0.0 177.016

0 

-45.46 1672.81 0.027  

                    

 

 

 Pole Bending Design Data    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

Mux 

 

kip-ft 

φMnx 

 

kip-ft 

Ratio 

Mux 

φMnx 

Muy 

 

kip-ft 

φMny 

 

kip-ft 

Ratio 

Muy 

φMny 

L1 115 - 107.5 (1) TP18.09x16.47x2.41 32.05 470.29 0.068 0.00 470.29 0.000 

L2 107.5 - 100 (2) TP19.71x18.09x2.41 66.42 571.69 0.116 0.00 571.69 0.000 

L3 100 - 89.2083 

(3) 

TP22.041x19.71x2.6295 152.25 785.04 0.194 0.00 785.04 0.000 

L4 89.2083 - 

78.4167 (4) 

TP24.372x22.041x2.6295 240.60 983.68 0.245 0.00 983.68 0.000 

L5 78.4167 - 

67.625 (5) 

TP26.703x24.372x1.551 348.44 773.66 0.450 0.00 773.66 0.000 

L6 67.625 - 

56.8333 (6) 

TP29.034x26.703x1.551 474.33 923.52 0.514 0.00 923.52 0.000 

L7 56.8333 - 

46.0417 (7) 

TP31.365x29.034x1.2715 612.13 907.34 0.675 0.00 907.34 0.000 

L8 46.0417 - 

35.25 (8) 

TP33.696x31.365x1.2715 766.01 1053.26 0.727 0.00 1053.26 0.000 

L9 35.25 - 

26.4375 (9) 

TP35.5995x33.696x1.4022 902.05 1292.06 0.698 0.00 1292.06 0.000 

L10 26.4375 - 

17.625 (10) 

TP37.503x35.5995x1.4022 1056.86 1439.82 0.734 0.00 1439.82 0.000 

L11 17.625 - 

8.8125 (11) 

TP39.4065x37.503x1.4123 1212.69 1606.21 0.755 0.00 1606.21 0.000 

L12 8.8125 - 0 (12) TP41.31x39.4065x1.4123 1368.80 1771.10 0.773 0.00 1771.10 0.000 

                  

 

 

 Pole Shear Design Data    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

Actual 

Vu 

K 

φVn 

 

K 

Ratio 

Vu 

φVn 

Actual 

Tu 

kip-ft 

φTn 

 

kip-ft 

Ratio 

Tu 

φTn 

L1 115 - 107.5 (1) TP18.09x16.47x2.41 4.42 336.56 0.013 1.31 463.97 0.003 

L2 107.5 - 100 (2) TP19.71x18.09x2.41 4.76 371.33 0.013 1.31 564.80 0.002 

L3 100 - 89.2083 

(3) 

TP22.041x19.71x2.6295 7.92 454.61 0.017 0.90 775.84 0.001 

L4 89.2083 - 

78.4167 (4) 

TP24.372x22.041x2.6295 8.46 509.20 0.017 0.89 973.37 0.001 

L5 78.4167 - 

67.625 (5) 

TP26.703x24.372x1.551 11.01 347.44 0.032 5.68 768.30 0.007 
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Section 

No. 

Elevation 

 

ft 

Size 

 

Actual 

Vu 

K 

φVn 

 

K 

Ratio 

Vu 

φVn 

Actual 

Tu 

kip-ft 

φTn 

 

kip-ft 

Ratio 

Tu 

φTn 

L6 67.625 - 

56.8333 (6) 

TP29.034x26.703x1.551 12.43 379.64 0.033 0.80 917.31 0.001 

L7 56.8333 - 

46.0417 (7) 

TP31.365x29.034x1.2715 14.12 340.79 0.041 1.81 901.67 0.002 

L8 46.0417 - 

35.25 (8) 

TP33.696x31.365x1.2715 14.45 367.19 0.039 1.81 1046.76 0.002 

L9 35.25 - 

26.4375 (9) 

TP35.5995x33.696x1.4022 17.51 427.07 0.041 1.18 1284.02 0.001 

L10 26.4375 - 

17.625 (10) 

TP37.503x35.5995x1.4022 17.71 450.84 0.039 1.16 1430.94 0.001 

L11 17.625 - 

8.8125 (11) 

TP39.4065x37.503x1.4123 17.77 477.90 0.037 1.16 1596.37 0.001 

L12 8.8125 - 0 (12) TP41.31x39.4065x1.4123 17.76 501.84 0.035 1.16 1760.33 0.001 
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ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-10

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 8426.13 ft (NAVD 88)

Latitude:
Longitude:

39.44231

-109.24128

Wind

Results: 

Data Source: 

Date Accessed: 

Wind Speed: 115 Vmph

10-year MRI 76 Vmph

25-year MRI 84 Vmph

50-year MRI 90 Vmph

100-year MRI 96 Vmph

ASCE/SEI 7-10, Fig. 26.5-1A and Figs. CC-1–CC-4, incorporating errata of 
March 12, 2014

Sun Aug 19 2018

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).

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

Page 1 of 3https://asce7hazardtool.online/ Sun Aug 19 2018

https://asce7hazardtool.online/
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 0.25 in.

Concurrent Temperature: 15 F

Gust Speed: 40 mph

Standard ASCE/SEI 7-10, Figs. 10-2 through 10-8

Sun Aug 19 2018

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

In the mountain west, ice thicknesses may exceed the mapped values in the foothills and passes. However, at 
elevations above 5,000 ft, freezing rain is unlikely.

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/ Sun Aug 19 2018
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ZOD_Alltel_UT505_McCook Ridge (BU 858303)

Capacity: 96.6% @ -6.26-ft TEP #:

Analysis: TLI 8/20/2018

Prestressed Concrete Monpole Section Properties Check: KEH 8/20/2018

Loading Per:

Load Case: Height (AGL): 115.0 ft Tip OD: 16.47 in

Embedment: 24.0 ft Tip ID: 11.83 in

f'c: 10,500 psi OD Taper: 0.216 in/ft

E,con: 5,098.8 ksi ID Taper: 0.192 in/ft

1 PS 0.153 28 -24.00 35.25 270 28,500 17,840 20.0% 50.0% 0.00°

2 PS 0.153 22 35.25 100.00 270 28,500 17,840 20.0% 50.0% 0.00°

3 PS 0.153 6 100.00 115.00 270 28,500 17,840 20.0% 50.0% 0.00°

115.00 16.470 11.830 2.3200 2650.6 514.6

107.50 18.090 13.270 2.4100 3734.7 615.2 371.0 1501.9 3734.7 2.4100 1.0000

100.00 19.710 14.710 2.5000 5109.9 727.0

89.21 22.041 16.782 2.6295 7691.4 1902.9 1747.3 3925.1 7691.4 2.6295 1.0000

78.42 24.372 18.854 2.7590 11116.7 2230.1

67.63 26.703 20.926 2.8885 15545.3 2586.5 3965.9 7495.1 9728.2 1.5510 1.7633

56.83 29.034 22.998 3.0180 21149.8 2974.2

46.04 31.365 25.070 3.1475 28115.9 3395.3 8711.9 12721.0 13632.3 1.2715 2.3211

35.25 33.696 27.142 3.2770 36642.3 3852.0

26.44 35.600 28.834 3.3828 44909.4 4883.9 12093.6 20447.1 22058.2 1.4022 2.2728

17.63 37.503 30.526 3.4885 54479.8 5347.3

8.81 39.407 32.218 3.5943 65481.1 5838.3 15791.8 28596.0 30459.9 1.4123 2.3989

0.00 41.310 33.910 3.7000 78046.7 6357.9

-12.00 43.902 36.214 3.8440 97924.6 7113.6

-24.00 46.494 38.518 3.9880 121331.0 7927.5

1 100.00 135.17 3734.7 5.0 100.00 25.2 0.20 66.4 143.7 0.46 62.9%

2 78.42 187.33 7691.4 11.7 78.42 81.0 0.14 240.6 488.5 0.49 60.7%

3 56.83 246.67 9728.2 18.6 56.83 182.0 0.10 474.3 677.5 0.70 76.4%

4 35.25 313.16 13632.3 26.9 35.25 573.0 0.05 766.0 861.4 0.89 89.2%

5 17.63 372.78 22058.2 36.1 17.63 2641.4 0.01 1056.9 1203.9 0.88 84.9%

6 0.00 437.17 30459.9 45.5 0.00 4131.3 0.01 1368.8 1392.6 0.98 94.7%

7 -6.26 461.20 87999.3 48.4 0.00 4358.3 0.01 1462.9 1458.8 1.00 96.6%

Losses

(%)

Location

(% of 

Thickness)

Angular Offset

(°)

Prestressed Concrete Pole Section Properties - First Run Gross Cross Section With Unfactored Loads

Section
Elevation

(ft)

OD

(in)

ID

(in)

t

(in)

IG

(in
4
)

MCR

(k-in)

Weight

Multiplier

ICR

(in
4
)

IEFF

(in
4
)

To

(ft)

Grade

(FY, fPU)

(ksi)

E

(ksi)

Prestress

(lb)

10

9

RF #
Type

(PS/NPS)

ANET

(in
2
)

Quantity
From

(ft)

6

5

4

3

MA

(k-in)

2

1

74637.151529

ANSI/TIA-222-H-2017

Wind (1.2 D + 1.0 W)

Tower Information

Reinforcement Information

PASS

MU / φMN

Capacity

(%)
Section

Elevation

(ft)

A

(in²)

IEFF

(in
4
)

PU

(k)

LB

(ft)

φPCR

(k)
PU / φPCR

MU

(k-ft)

φMN

(k-ft)

tEFF

(in)

8

7

*Rating per TIA-222-H Section 15.5

Concrete Monopole Analysis_v1.4

Tower Engineering Professionals, Inc. Page 1 of 8



   
ZOD_Alltel_UT505_McCook Ridge (BU 858303)

TEP #:

Analysis: TLI 8/20/2018

Section Capacity - Elevation: 100.00-ft Check: KEH 8/20/2018

Section OD: 19.710-in N.A. Depth: 3.472-in

Section ID: 14.710-in Ac,comp: 19.37-in²

Section t: 2.500-in Cc: 172.8-kip

1 1.250 0.00148 270.0 0.153 6.446

2 5.552 0.00520 270.0 0.153 22.656

3 14.158 0.01263 270.0 0.153 40.214

4 18.460 0.01635 270.0 0.153 40.652

5 14.158 0.01263 270.0 0.153 40.214

6 5.553 0.00520 270.0 0.153 22.656

Prestressed/Post Tensioned Strands

Other Reinforcing Bars

Bar

Number

Bar Depth

(in)

εs

(in/in)

fy

(ksi)

As

(in²)

Ts

(k)

φMn = 143.7 k-ft

Strand 

Number

Strand 

Depth

(in)

εps

(in/in)

fpu

(ksi)

Aps

(in²)

Tps

(k)

74637.151529

-25.0 -15.0 -5.0 5.0 15.0 25.0

Concrete Monopole Analysis_v1.4

Tower Engineering Professionals, Inc. Page 2 of 8



   
ZOD_Alltel_UT505_McCook Ridge (BU 858303)

TEP #:

Analysis: TLI 8/20/2018

Section Capacity - Elevation: 78.42-ft Check: KEH 8/20/2018

Section OD: 24.372-in N.A. Depth: 8.365-in

Section ID: 18.854-in Ac,comp: 53.36-in²

Section t: 2.759-in Cc: 476.2-kip

1 1.380 0.00110 270.0 0.153 4.807

2 1.817 0.00126 270.0 0.153 5.492

3 3.095 0.00172 270.0 0.153 7.490

4 5.109 0.00244 270.0 0.153 10.640

5 7.697 0.00337 270.0 0.153 14.687

6 10.648 0.00443 270.0 0.153 19.302

7 13.724 0.00553 270.0 0.153 24.112

8 16.675 0.00659 270.0 0.153 28.727

9 19.263 0.00752 270.0 0.153 32.774

10 21.277 0.00824 270.0 0.153 35.924

11 22.555 0.00870 270.0 0.153 37.605

12 22.993 0.00885 270.0 0.153 37.927

13 22.555 0.00870 270.0 0.153 37.605

14 21.277 0.00824 270.0 0.153 35.924

15 19.263 0.00752 270.0 0.153 32.774

16 16.675 0.00659 270.0 0.153 28.727

17 13.724 0.00553 270.0 0.153 24.112

18 10.648 0.00443 270.0 0.153 19.302

19 7.697 0.00337 270.0 0.153 14.687

20 5.109 0.00244 270.0 0.153 10.640

21 3.095 0.00172 270.0 0.153 7.490

22 1.817 0.00126 270.0 0.153 5.492

φMn = 488.5 k-ft

Other Reinforcing Bars

Bar

Number

Bar Depth

(in)

εs

(in/in)

fy

(ksi)

As

(in²)

Ts

(k)

Prestressed/Post Tensioned Strands

Strand 

Number

Strand 

Depth

(in)

εps

(in/in)

fpu

(ksi)

Aps

(in²)

Tps

(k)

74637.151529

-25.0 -15.0 -5.0 5.0 15.0 25.0
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ZOD_Alltel_UT505_McCook Ridge (BU 858303)

TEP #:

Analysis: TLI 8/20/2018

Section Capacity - Elevation: 56.83-ft Check: KEH 8/20/2018

Section OD: 29.034-in N.A. Depth: 7.996-in

Section ID: 22.998-in Ac,comp: 60.42-in²

Section t: 3.018-in Cc: 539.2-kip

1 1.509 0.00109 270.0 0.153 4.763

2 2.036 0.00129 270.0 0.153 5.625

3 3.574 0.00187 270.0 0.153 8.141

4 5.999 0.00278 270.0 0.153 12.108

5 9.113 0.00395 270.0 0.153 17.204

6 12.666 0.00528 270.0 0.153 23.016

7 16.368 0.00667 270.0 0.153 29.073

8 19.921 0.00800 270.0 0.153 34.886

9 23.035 0.00917 270.0 0.153 38.429

10 25.460 0.01008 270.0 0.153 39.293

11 26.998 0.01066 270.0 0.153 39.615

12 27.525 0.01085 270.0 0.153 39.703

13 26.998 0.01066 270.0 0.153 39.615

14 25.460 0.01008 270.0 0.153 39.293

15 23.035 0.00917 270.0 0.153 38.429

16 19.921 0.00800 270.0 0.153 34.886

17 16.368 0.00667 270.0 0.153 29.073

18 12.666 0.00528 270.0 0.153 23.016

19 9.113 0.00395 270.0 0.153 17.204

20 5.999 0.00278 270.0 0.153 12.108

21 3.574 0.00187 270.0 0.153 8.141

22 2.036 0.00129 270.0 0.153 5.625

φMn = 677.5 k-ft

Other Reinforcing Bars

Bar

Number

Bar Depth

(in)

εs

(in/in)

fy

(ksi)

As

(in²)

Ts

(k)

Prestressed/Post Tensioned Strands

Strand 

Number

Strand 

Depth

(in)

εps

(in/in)

fpu

(ksi)

Aps

(in²)

Tps

(k)

74637.151529

-25.0 -15.0 -5.0 5.0 15.0 25.0

Concrete Monopole Analysis_v1.3
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ZOD_Alltel_UT505_McCook Ridge (BU 858303)

TEP #:

Analysis: TLI 8/20/2018

Section Capacity - Elevation: 35.25-ft Check: KEH 8/20/2018

Section OD: 33.696-in N.A. Depth: 7.516-in

Section ID: 27.142-in Ac,comp: 65.92-in²

Section t: 3.277-in Cc: 588.4-kip

1 1.639 0.00113 270.0 0.153 4.909

2 2.255 0.00137 270.0 0.153 5.981

3 4.053 0.00209 270.0 0.153 9.112

4 6.888 0.00322 270.0 0.153 14.046

5 10.530 0.00467 270.0 0.153 20.385

6 14.683 0.00633 270.0 0.153 27.614

7 19.013 0.00806 270.0 0.153 35.149

8 23.166 0.00972 270.0 0.153 39.021

9 26.808 0.01117 270.0 0.153 39.827

10 29.643 0.01230 270.0 0.153 40.146

11 31.441 0.01302 270.0 0.153 40.286

12 32.058 0.01327 270.0 0.153 40.327

13 31.441 0.01302 270.0 0.153 40.286

14 29.643 0.01230 270.0 0.153 40.146

15 26.808 0.01117 270.0 0.153 39.827

16 23.166 0.00972 270.0 0.153 39.021

17 19.013 0.00806 270.0 0.153 35.149

18 14.683 0.00633 270.0 0.153 27.614

19 10.530 0.00467 270.0 0.153 20.385

20 6.888 0.00322 270.0 0.153 14.046

21 4.053 0.00209 270.0 0.153 9.112

22 2.255 0.00137 270.0 0.153 5.981

φMn = 861.4 k-ft

Other Reinforcing Bars

Bar

Number

Bar Depth

(in)

εs

(in/in)

fy

(ksi)

As

(in²)

Ts

(k)

Prestressed/Post Tensioned Strands

Strand 

Number

Strand 

Depth

(in)

εps

(in/in)

fpu

(ksi)

Aps

(in²)

Tps

(k)

74637.151529

-25.0 -15.0 -5.0 5.0 15.0 25.0

Concrete Monopole Analysis_v1.3
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ZOD_Alltel_UT505_McCook Ridge (BU 858303)

TEP #:

Analysis: TLI 8/20/2018

Section Capacity - Elevation: 17.63-ft Check: KEH 8/20/2018

Section OD: 37.503-in N.A. Depth: 8.781-in

Section ID: 30.526-in Ac,comp: 82.30-in²

Section t: 3.489-in Cc: 734.5-kip

1 1.744 0.00108 270.0 0.153 4.716

2 2.171 0.00123 270.0 0.153 5.352

3 3.428 0.00166 270.0 0.153 7.225

4 5.455 0.00235 270.0 0.153 10.244

5 8.148 0.00327 270.0 0.153 14.255

6 11.372 0.00437 270.0 0.153 19.059

7 14.967 0.00560 270.0 0.153 24.414

8 18.752 0.00689 270.0 0.153 30.052

9 22.536 0.00818 270.0 0.153 35.690

10 26.131 0.00941 270.0 0.153 38.726

11 29.355 0.01051 270.0 0.153 39.546

12 32.048 0.01143 270.0 0.153 39.916

13 34.075 0.01213 270.0 0.153 40.106

14 35.332 0.01256 270.0 0.153 40.200

15 35.759 0.01270 270.0 0.153 40.228

16 35.332 0.01256 270.0 0.153 40.200

17 34.075 0.01213 270.0 0.153 40.106

18 32.048 0.01143 270.0 0.153 39.916

19 29.355 0.01051 270.0 0.153 39.546

20 26.131 0.00941 270.0 0.153 38.726

21 22.536 0.00818 270.0 0.153 35.690

22 18.752 0.00689 270.0 0.153 30.052

23 14.967 0.00560 270.0 0.153 24.414

24 11.372 0.00437 270.0 0.153 19.059

25 8.148 0.00327 270.0 0.153 14.255

26 5.455 0.00235 270.0 0.153 10.244

27 3.428 0.00166 270.0 0.153 7.225

28 2.171 0.00123 270.0 0.153 5.352

φMn = 1203.9 k-ft

Other Reinforcing Bars

Bar

Number

Bar Depth

(in)

εs

(in/in)

fy

(ksi)

As

(in²)

Ts

(k)

Prestressed/Post Tensioned Strands

Strand 

Number

Strand 

Depth

(in)

εps

(in/in)

fpu

(ksi)

Aps

(in²)

Tps

(k)

74637.151529

-25.0 -15.0 -5.0 5.0 15.0 25.0

Concrete Monopole Analysis_v1.3
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ZOD_Alltel_UT505_McCook Ridge (BU 858303)

TEP #:

Analysis: TLI 8/20/2018

Section Capacity - Elevation: 0.00-ft Check: KEH 8/20/2018

Section OD: 41.310-in N.A. Depth: 8.353-in

Section ID: 33.910-in Ac,comp: 86.65-in²

Section t: 3.700-in Cc: 773.379-kip

1 1.850 0.00112 270.0 0.153 4.877

2 2.321 0.00129 270.0 0.153 5.615

3 3.712 0.00179 270.0 0.153 7.794

4 5.953 0.00259 270.0 0.153 11.302

5 8.930 0.00366 270.0 0.153 15.965

6 12.496 0.00494 270.0 0.153 21.549

7 16.470 0.00637 270.0 0.153 27.773

8 20.655 0.00787 270.0 0.153 34.326

9 24.840 0.00937 270.0 0.153 38.684

10 28.814 0.01080 270.0 0.153 39.681

11 32.380 0.01208 270.0 0.153 40.095

12 35.357 0.01315 270.0 0.153 40.308

13 37.598 0.01396 270.0 0.153 40.425

14 38.989 0.01446 270.0 0.153 40.484

15 39.460 0.01463 270.0 0.153 40.503

16 38.989 0.01446 270.0 0.153 40.484

17 37.598 0.01396 270.0 0.153 40.425

18 35.357 0.01315 270.0 0.153 40.308

19 32.380 0.01208 270.0 0.153 40.095

20 28.814 0.01080 270.0 0.153 39.681

21 24.840 0.00937 270.0 0.153 38.684

22 20.655 0.00787 270.0 0.153 34.326

23 16.470 0.00637 270.0 0.153 27.773

24 12.496 0.00494 270.0 0.153 21.549

25 8.930 0.00366 270.0 0.153 15.965

26 5.953 0.00259 270.0 0.153 11.302

27 3.712 0.00179 270.0 0.153 7.794

28 2.321 0.00129 270.0 0.153 5.615

φMn = 1392.6 k-ft

Other Reinforcing Bars

Bar

Number

Bar Depth

(in)

εs

(in/in)

fy

(ksi)

As

(in²)

Ts

(k)

Prestressed/Post Tensioned Strands

Strand 

Number

Strand 

Depth

(in)

εps

(in/in)

fpu

(ksi)

Aps

(in²)

Tps

(k)

74637.151529

-25.0 -15.0 -5.0 5.0 15.0 25.0

Concrete Monopole Analysis_v1.3
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ZOD_Alltel_UT505_McCook Ridge (BU 858303)

TEP #:

Analysis: TLI 8/20/2018

Section Capacity - Elevation: -6.26-ft Check: KEH 8/20/2018

Section OD: 42.662-in N.A. Depth: 8.212-in

Section ID: 35.112-in Ac,comp: 88.04-in²

Section t: 3.775-in Cc: 785.8-kip

1 1.888 0.00113 270.0 0.153 4.945

2 2.375 0.00131 270.0 0.153 5.722

3 3.813 0.00184 270.0 0.153 8.013

4 6.130 0.00268 270.0 0.153 11.703

5 9.208 0.00381 270.0 0.153 16.608

6 12.895 0.00516 270.0 0.153 22.481

7 17.004 0.00666 270.0 0.153 29.028

8 21.331 0.00824 270.0 0.153 35.920

9 25.658 0.00982 270.0 0.153 39.103

10 29.767 0.01132 270.0 0.153 39.878

11 33.454 0.01267 270.0 0.153 40.221

12 36.533 0.01379 270.0 0.153 40.403

13 38.849 0.01464 270.0 0.153 40.504

14 40.287 0.01516 270.0 0.153 40.556

15 40.775 0.01534 270.0 0.153 40.572

16 40.287 0.01516 270.0 0.153 40.556

17 38.849 0.01464 270.0 0.153 40.504

18 36.533 0.01379 270.0 0.153 40.403

19 33.454 0.01267 270.0 0.153 40.221

20 29.767 0.01132 270.0 0.153 39.878

21 25.658 0.00982 270.0 0.153 39.103

22 21.331 0.00824 270.0 0.153 35.920

23 17.004 0.00666 270.0 0.153 29.028

24 12.895 0.00516 270.0 0.153 22.481

25 9.208 0.00381 270.0 0.153 16.608

26 6.130 0.00268 270.0 0.153 11.703

27 3.813 0.00184 270.0 0.153 8.013

28 2.375 0.00131 270.0 0.153 5.722

φMn = 1458.8 k-ft

Other Reinforcing Bars

Bar

Number

Bar Depth

(in)

εs

(in/in)

fy

(ksi)

As

(in²)

Ts

(k)

Prestressed/Post Tensioned Strands

Strand 

Number

Strand 

Depth

(in)

εps

(in/in)

fpu

(ksi)

Aps

(in²)

Tps

(k)

74637.151529

-25.0 -15.0 -5.0 5.0 15.0 25.0

Concrete Monopole Analysis_v1.3
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ZOD_Alltel_UT05_McCook Ridge (BU 858303)

TEP #:

Analysis: TLI 8/20/2018

P33.4 x 0.3125 Check: KEH 8/20/2018

Elevation: 35.25 ft Diameter: 33.40 in

Moment: 766.01 kip-ft Thickness: 0.3125 in

Axial: 26.87 kip Area: 32.48 in
2

Shear: 14.45 kip

Torsion: 0.00 kip-ft Fy: 36 ksi

E: 29000 ksi

Z: 342.13 in
3

S: 266.21 in
3 F y  * Z  for (D/t) < 0.0714*(E/F y )

φMn: 830.91 kip-ft 87.8% PASS ((0.0207 * E) / ((D/t)*Fy ) + 1) * Fy  * S  for (D/t) < 0.309 * (E/Fy )

((0.33 * E) / (D/t)) * S for (D/t) > 0.309 * (E/Fy )

F y  for (D/t) < 0.114*(E/F y )

F'y: 36.00 ksi ((0.0379 * E) / ((D/t)*Fy ) + 2/3) * Fy  for (D/t) < 0.448 * (E/Fy )

((0.337 * E) / (D/t)) for (D/t) < 300

φPn: 1052.47 kip 2.4% PASS 0.9*F' y *A g

φVn: 307.05 kip 4.5% PASS 0.9*0.5*F nv *A g

Ct: 537.13 in
3

φTn: 8239.81 kip-ft 0.0% PASS 0.95*F nt *C t

90.4% PASS (P u / φP n ) + (M u /φM n ) + [(V u /φV n ) + T u / φT n )]
2

*Rating per TIA-222-H Section 15.5

74637.176324

F' y : = {

Interaction:

Check Shear

Check Torsion

Reaction Input Section Properties

Check Axial

Check Bending

Material Properties

φMn = {



TIA-222 Revison: Check Pier Capacity only at location of Max Moment? No

Tower Type:
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��� Compression Uplift
Comp. Uplift 6.26 -

1369 8.19 -

45 1462.85 -

18 15.5% -

������	
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�������
��� Compression Uplift

68.18 -

ksi 2401.26 -

ksi 84.82 -

2469.44 -

129.82 -

24 ft 5.0% -

0 ft �	����
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	�	�����
��� Compression Uplift

#N/A -

#N/A -

5 ft #N/A -

#N/A -

in

*Rating per TIA-222-H Section 15.5

n/a ft # of Layers 3

FALSE 1 0 3.33 3.33 120 150 0 0 0.000 0.000 0.00 0.00

FALSE 2 3.33 6 2.67 120 150 0 45 0.000 0.000 0.28 0.28

FALSE 3 6 24 18 130 150 0 45 0.000 0.000 0.28 0.28 163.06

Check Limitation

Apply TIA-222-H Section 15.5:

Pier Diameter

Rebar Quantity

Rebar Strength, Fy:
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Analysis Results

Drilled Pier Foundation

BU # :

Site Name:

Order Number:

Monopole

Applied Loads

Material Properties

Pier Design Data

H

858303

ZOD_Alltel_UT05_McCook Ridge

443529 Rev. 2

Moment (kip-ft)

Axial Force (kips)

Shear Force (kips)

Concrete Strength, f'c:
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Cohesionless

Cohesionless

Cohesionless

Version 2.0.2
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SPECIAL USE LEASE AGREEMENT NO. 1024

Fund: School

The STATE OF UTAH, acting by and through the SCHOOL AND

INSTITUTIONAL TRUST LANDS ADMINISTRATION, LESSOR, hereby leases
to American Rural Cellular, dba Cellular One, LESSEE, P.O. Box
185, Roosevelt, UT 84066, the following described tract of State
land in Grand County, Utah to-wit:

Township 16 South. Ranee 24 East SLBGM
Section 2: NW4SW4NE4SW4

TO HAVE AND TO HOLD for a term of 20 years, beginning as of
November 1, 1994, subject to any and all existing valid rights in
said land and subject also to the following terms and conditions.
LESSOR and LESSEE enter into this Special Use Lease Agreement for
the purpose that LESSEE develop the land in the manner
hereinafter described and consistent with the principles and
objectives of land development expressed and implicit in the
Enabling Act of Utah (Act of July 16, 1894, Ch. 138, 28 Stat.
107) and Article X of the Constitution of the State of Utah. The
LESSEE takes this lease subject to the continued regulation of
the School and Institution Trust Lands Administration pursuant to
the rules of the Administration as they may be adopted hereafter.

1. Puroose of Lease. The subject tract shall be used by
LESSEE for the purpose of a cellular telecommunication site. All
improvements constructed on the subject tract shall comply with
the applicable provisions of the Uniform Building Code, Current
Edition and the International Conference of Building Officials.

2. Rental. LESSEE shall pay to the LESSOR as rental for
the subject. tract the sum of $2,500.00 per annum for the first
three year period of this lease. LESSOR acknowledges the receipt
of $2,500.00 which is payment of this rental for the year 1994
November 1 through October 31, 1995, and which includes the
$250.00 application fee. Failure to pay the rental for a period
of one month from the date such rent is due, and upon expiration
of a written notice from LESSOR to LESSEE requiring performance
within thirty (30) days, shall constitute a default and entitle
the LESSOR to forfeit the LESSEE's interest in the lease and all
improvements or to take other legal remedies available at law.

3. Due Diliaence. LESSEE agrees that at the end of five
(5) years from the date of this lease, and, if necessary, for
each two (2) year period thereafter, if LESSEE has not developed
the land as proposed in Paragraph (1), LESSEE shall then be
required to show that it has exercised due diligence toward
development of the land. If LESSEE fails to satisfy LESSOR that
it has acted diligently, then LESSEE agrees that LESSOR may at
its option, terminate this lease agreement as to any or all the
land leased hereunder. In the event LESSOR so terminates,
LESSEE's interest in the land shall revert to the State.
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4. Rental Adjustments. LESSEE agrees that LESSOR shall
have the right to adjust the annual rentals provided for in
Paragraph 2 at the end of the first 3 year period, and every 3
years thereafter, as LESSOR shall deem to be reasonably necessary
in the best interest of the State. Said adjustment shall be
calculated by one of the following methods as determined by the
LESSOR'.

At the end of any 3 year period, the increase shall be
tied to the annual percentage of increase index established by
the Board of Trustees for the School and Institutional Trust
Lands Administration pursuant to Administration rule R850-30-
400(4), or by any replacement rule that shall be then in effect.
The base rental to be adjusted shall be multiplied by the sum of
the indices established for the years in the review period.

b. At the end of any 3 year period, the Administration may
make a preliminary appraisal of the subject property. The value
of the subject property as determined by this appraisal,
multiplied by the current prime rate, as published by Zion's
First National Bank, will be the adjusted annual rental.

5. Comnliance. LESSEE, in exercising the privileges
granted by this lease, shall comply with the provisions of all
valid Federal, State, County, and Municipal laws, ordinances, and
regulations which are applicable to the subject tract and
operations covered by this lease.

6. Assignment. The acquisition or assumption by another
party under an agreement with the LESSEE of any right or
obligation of the LESSEE under this lease shall be ineffective asto the LESSOR unless and until LESSOR shall have been notified of
such agreement and shall have approved the same in writing, which
approval shall not be unreasonably withheld, and in no case shall
such approval operate to relieve the LESSEE of the
responsibilities or liabilities assumed by LESSEE hereunder or be
given unless such other party is acceptable to LESSOR as a
LESSEE, and assumes in writing all of the obligations of the
LESSEE under the terms of this lease as to the balance of the
term thereof, or acquires the rights in trust as security and
subject to such conditions as may be necessary for the protection
of the public interests.

7. Survev Monuments. LESSEE shall take reasonable
precautions to protect, in place, all public land survey
monuments and private property corners.

8. Access. LESSEE agrees to permit LESSOR free and
unrestricted access to and upon the subject tract at all
reasonable times for all lawful and proper purposes not
inconsistent with the intent of this lease or with the reasonableexercise and enjoyment by the LESSEE of the rights and privileges
granted herein.
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9. Antiquities. It is hereby understood and agreed that
all treasure-trove and all articles of antiquity in or upon the
subject lands are and shall remain the property of the State of
Utah. LESSEE shall report any discovery of a "site" or
"Specimen" to LESSOR and the Division of State History in
compliance with the provisions of Section 9-8-305, Utah Code
Annotated (1953), as amended and take such action as may be
required for the protection of said site or specimen.

10. Default. In the event of a default or breach by LESSEE
and LESSEE's failure to cure such default or breach, LESSOR may
at any time and with or without notice do any one or more of the
following:

a. Re-enter the Lease Premises, remove all persons and
property, and repossess and enjoy such premises.

b. Terminate this Lease and LESSEE's right of possession of
the Lease Premises. Such termination shall be effective upon
LESSOR's giving written notice and upon receipt of such notice
LESSEE shall immediately surrender possession of the Lease
Premises to LESSOR. Upon such termination, all improvements on
the premises shall, at LESSOR's discretion, be forfeited and
become the property of the LESSOR subject only to any previously
approved waiver of interest or security interest.

c. Maintain this Lease in full force and effect and recover
any rental, royalty, or other consideration as it becomes due
without terminating LESSEE's right of possession regardless of
whether LESSEE shall have abandoned the Lease Premises.

d. The LESSOR may seek damages for any and all violations
or defaults with or without canceling this lease. In the event
LESSOR deems the breach or default to constitute a threat to
safety, life, or property it may elect to intervene immediately,
without notice, to remedy the breach or default and LESSEE hereby
agrees to repay LESSOR for all costs in remedying the breach or
default upon demand, together with interest thereon from the date
of expenditure at the rate set forth in this Lease.
Alternatively, LESSOR may require LESSEE itself to act
immediately to remedy the breach or default, should LESSOR deemit a threat to safety, life, or property.

e. Exercise any other right or remedy which LESSOR may have
at law or equity.

11. Survival. LKSSKK agrees that all obligations of LESSEE
to be performed prior to the expiration or earlier termination
shall not cease upon the termination or expiration of this lease,
and shall continue as obligations until fully performed. All
clauses of this lease which require performance beyond the
termination or expiration date shall survive the termination or
expiration date of this lease. However, upon expiration or
earlier termination of this Lease, the rights of LESSEE and of
all persons, firms, corporations, and entities claiming under
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LESSEE in and to the premises and all improvements hereon, unless
specified otherwise in this Lease, shall cease.

12. Lessor's Riaht to Cure Defaults. If LESSEE fails to
perform and is in default of any undertaking or promise contained
herein, including those set forth in any plan of development, the
LESSOR shall have the option, but is not obligated, to make such
performance after giving 10 days written notice to the LESSEE.
The LESSOR's costs and expense to correct LESSEE's failure to
perform shall be reimbursed by LESSEE and shall be immediately
due and payable, together with interest accruing from the date
such cost or expense is incurred.

13. Remedies Cumulative. The specified remedies to which
the LESSOR may resort under the terms of this lease are
cumulative and are not intended to be exclusive of any other
remedies or means of redress to which LESSOR may lawfully be
entitled in case of any breach or threatened breach by LESsEE of
any provision of this lease.

14. Force Majeure. The LESSEE's failure to comply with any
of the obligations under this lease shall be excused only if due
to causes beyond LESSEE's control and without the fault or
negligence of the LESSEE, including acts of God, acts of the
public enemy, acts of any government, fires, floods, epidemics
and strikes.

15. State Law. This lease is made pursuant to the
provisions of all applicable laws and subject to the rules and
regulations of the departments and agencies of the State of Utah
presently in effect and to such laws, rules and regulations as
may be hereafter promulgated by the State.

16. Bond. LESSEE agrees to furnish LESSOR a performance
and reclamation bond in such type and amount and by such date as
LESSOR may request. Further, it is expressly agreed that LESSOR
may at any time, upon 30 days notice by certified mail, require
LESSEE to furnish LESSOR such additional performance and
reclamation bond as LESSOR may deem to be in the best interest of
the State of Utah.

17. Removal of Imorovements. LESSEE shall have the rightto remove any improvements and any personal property placed on
the lands by LESSEE, provided that the same shall be removed
within ninety (90) days after the expiration of the term of this
lease, provided that the LESSEE shall properly restore any damage
caused thereby to the subject tract or any improvements remaining
thereon; provided further, that LESSOR shall also have the right
to retain without compensation to LESSEE, but with costs of
removal and disposal chargeable to LESSEE, those improvements and
items of personal property left upon the leased premises beyond
ninety (90) days after the expiration of this lease.

18. Liabilitv. LESSEE agrees to protect, indemnify and
save harmless the LESSOR, its agents and employees, from and



SULA No. 1024
Page 5

against all claims, demands, damages, and causes of action of
every kind or character on account of bodily injuries, death, or
damage to property arising because of, for, out of, or in any wayconnected with the performance of this agreement, except where
such injury, death, or damage has resulted from the sole
negligence of the LESSOR, without negligence or willful act onthe part of the LESSEE, its agents, employees, or subcontractors,it being the intent of this provision that the LESSEE indemnify
the LESSOR and its agents and employees regardless of whether or
not such injury, death, or damage is caused in part by the
LESSOR, its agents and employees. LESSEE shall defend all suits
brought upon such claims and pay all costs and expenses
incidental thereto, but the LESSOR shall have the right, at its
option, to participate in the defense of any such suit without
relieving the LESSEE of any obligation hereunder.

19. Liabilitv Insurance. LESSEE agrees to provide and
maintain during the performance of the contract, at its sole
expense, a policy of liability insurance naming the LESSEE and
the LESSOR as insured parties under the policy. The policy shall
fully insure against any and all loss, damage, liability, and
injury incurred by any person, firm, corporation, or government
entity arising out of the performance of this contract,
regardless of the fault of the LESSEE, its agents and employees,regardless of the fault of the LESSOR, its agents and employees,
and regardless of the fault of third persons not parties to thiscontract. The limits of the policy shall be no less than
$250,000 for each claim of an individual and $500,000 for eachoccurrence. LESSEE shall provide a copy of said policy to the
LESSOR.

20. Condemnation.

a. Total takina.

(i) Termination and distribution. If at any time duringthe term of this lease, the whole or the premises is taken by
condemnation or other act of eminent domain (a "Taking" or
nTakens) ~

(a) this lease shall terminate and expire on the date ofsuch Taking and LESSEE shall pay within thirty (30) days afterthe date of Taking all lease rentals accrued to the date of
Taking;

(b) LESSEE shall comply with all of its other obligations
under this lease up to the date of Taking; and

(c) LESSEE's share of any condemnation award shall be
disbursed to LESSEE.

b. Partial taking.

(i) Continuation of Lease. If at any time during the termof this lease title to less than the whole of the premises has
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been Taken, LESSEE shall have the right but not the obliqation to
continue this lease. LESSEE may, within thirty (30) days after
receivinq its share of the condemnation award, give notice of its
election to terminate this lease, provided that each mortgagee
consents in writing to such termination.

(ii) Proceedinqs. LESSOR, LESSEE, and any mortqagee shall
have the riqht to participate in respect of their respective
interests in any proceeding of purchase neqotiations relatinq to
any Taking. In case of any Taking, LESSEE shall bear its
proportionate share of all reasonable costs and fees, including
reasonable counsel fees and expenses incurred in the
determination and collection on any condemnation award. LESSOR
shall bear only such costs, expenses, and fees as it may
authorize in writing.

22. Assianment and Sublease. LESSEE shall not assign this
lease, in whole or in part, nor sublease the leased premises, nor
allow unauthorized or commercial use of the premises without
obtaining the prior written consent of LESSORS

a. In granting such approval, LESSOR reserves the right to
change the terms and conditions of this lease as it may affect
the sublessee/assignee. The LESSOR shall be entitled to
consider, among other items, the proposed sublessee's/assignee's
financial condition, managerial capability, business reputation,
nature of the proposed sublessee's/assiqnee's business, the then
current fair market rental value of the premises, and such other
factors as may reasonably bear upon the suitability of the
sublessee/assignee or transferee as a tenant of the premises or
the holder of this Lease.

b. Approval may also be conditioned on, among other items,
additional payment to reimburse the LESSOR for any additional
costs of management or losses of payments resulting from the
assignment.

c. Consent of the LESSOR to an assignment or transfer shall
not constitute a waiver of the LESSOR's right to approve
subsequent assignments or transfers. The acceptance by LESSOR of
payment or performance following an assignment or transfer shall
not constitute consent to any assignment or transfer, and
LESSOR's consent shall be evidenced only in writing.

d. An assignment does not constitute a new lease but is
continuation of the existing lease.

23. Mineral Kxr>loration. LESSOR expressly reserves the
right to lease said lands to third parties for mineral
exploration and/or development purposes together with the right
to grant the mineral LESSEE reasonable access by ingress and
egress to and from the mineral estate through the surface estate
in connection with mineral exploration and/or development, but.
without damage to improvements made by LESSEE.
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24. Title. LESSOR claims title in fee simple, but does not
warrant to LESSEE the validity of title to the leased premises.
LESSEE shall have no claim from damages or refund against the
LESSOR for any claimed failure or deficiency of LESSOR's title to
said lands or for interference by any third party. LESSEE takes
possession subject to all existing encumbrances, rights-of-way,
or encroachments as may exist or be of record. Possession is
subject to a reservation of rights-of-way as may be necessary to
access other state land.

25. Water Riahts. If LESSEE shall initiate or establish
any water right on the leased premises, such right shall become
an appurtenance of the leased premises. LESSEE agrees that anyexisting application to appropriate water on said State land
shall be transferred to the School and Institutional Trust Lands
Administration after the application has been completed, without
any cost to the State. It is expressly understood and agreed
that this lease does not confer any rights upon LESSEE to use any
water presently developed on the subject lands.

26. Fire. LESSEE shall at all times observe reasonable
precautions to prevent fire on the leased premises and shall
comply with all applicable laws and regulations of any
governmental agency having jurisdiction. In the event of a fire
on the leased premises proximately caused by LESSEE, its
servants, employees, agents, sublessees, assignees or licensees
which necessitates suppression action, LESSEE agrees to reimburse
LESSOR for the cost of such fire suppression action.

27. Fencincr. LESSEE may fence the leased premises at his
own expense, but if there is no fence erected, LESSEE shall have
no right of action against any other State grazing permittee byreason of a trespass upon the leased premises. The right of
LESSEE to fence the leased premises shall be subject to the
LESSOR's rights of access across state lands to other state
lands.

28. Insolvencv of Lessee. If the LESSEE becomes insolvent,
bankrupt, or has a receiver appointed, the LESSOR may terminatethis lease. Insolvency as used herein will mean the inability of
the LESSEE to meet obligations as they come due.

29. sanitation and Pollution. LESSEE shall comply with any
and all valid sanitation and pollution regulations prescribed by
any governmental agency having jurisdiction; and the LESSEE
agrees to indemnify LESSOR for any damage which LESSOR may suffer
which arises out of the improper or unlawful disposal of refuseassociated with said land.

30. Waste. LESSEE shall neither commit nor permit any
waste on the said leased lands. LESSEE shall maintain said lands
in good condition and at its own expense, free from any nuisance.
Surface and subsurface areas will be cleaned of all trash,
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debris, and waste of any kind to the satisfaction of the LESSOR.
LESSEE shall maintain the leased premises to standards of repair,
orderliness, neatness, sanitation, and safety as required by law
and applicable regulations.

31. Pollution. LESSEE shall
environmental regulatory programs,
pollution and water quality, solid
and underground storage tanks, and
in the provisions, conditions, and
developed under authority of Title
as amended.

be bound by all of the
including air quality, water
and hazardous waste management
other conditions as contained
rules and regulations
19, Utah Code Annotated (1953)

32. Hazardous. Toxic. or Harmful Substances.

a. LESSEE shall not make, or suffer to be made, any filling
in of the premises or any deposit of rock, earth, ballast,
refuse, garbage, waste matter, chemical, biological or other
wastes, hydrocarbons, any other pollutants, or other matter
within or upon the premises, except as approved in writing by the
LESSOR. If the LESSEE fails to remove all non-approved fill
material, refuse, garbage, wastes or any other of the above
materials from the premises, the LESSEE agrees that the LESSOR
may, but is not obligated to, remove such materials and charge
the LESSEE for the cost of removal and disposal.

b. LESSEE shall not keep on or about the premises any
substances now or hereinafter designated as or containing
components now or hereinafter designated as hazardous, toxic,
dangerous, or harmful, and/or which are subject to regulation as
hazardous, toxic, dangerous, or harmful by any federal, state or
local law, regulation, statute or ordinance (hereinafter
collectively referred to as "Hazardous Substances" ) unless such
are necessary to carry out LESSEE's permitted use under paragraph
1 and unless LESSEE fully complies with all federal, state and
local laws, regulations, statutes, and ordinances, now in
existence or as subsequently enacted or amended and unless LESSEE
has notified LESSOR of all Hazardous Substances necessary to
carry out such purposes which will be kept or used on the
property.

c. LESSEE shall:

(1) Immediately notify the LESSOR of (i) all spills or
releases of any Hazardous Substance affecting the premises, (ii)all failures to comply with any federal, state or local law,
regulation or ordinance, as now enacted or as subsequently
enacted or amended, (iii) all inspections of the premises by, or
any correspondence, orders, citations, or notifications from any
regulatory entity concerning Hazardous Substances affecting the
premises, (iv) all regulatory orders or fines or all response or
interim cleanup actions taken by or proposed to be taken by any
government entity or private party concerning the premises; and
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(2) On request, provide copies to the LESSOR of any and all
correspondence, pleadings, and/or reports received by or required
of LESSEE or issued or written by LESSEE or on LESSEE's behalf
with respect to the use, presence, transportation or generation
of Hazardous Substances related to the premises.

d. LESSEE shall be fully and completely liable to the
LESSOR, and shall indemnify, defend, and save harmless LESSOR and
its agencies, employees, officers, and agents with respect to any
and all damages, costs, fees (including attorneys'ees and
costs), penalties (civil and criminal), and cleanup costs
assessed against or imposed as a result of LESSEE's use,
disposal, transportation, generation and/or sale or Hazardous
Substances or that of LESSEE's employees, agents, assigns,
sublessees, contractors, subcontractors, licensees or invitees,
and for any breach of this subsection.

33. No Partnership. The LESSOR is not a partner nor a
joint venturer with the LESSEE in connect.ion with the activities
conducted and business carried on under this lease and the LESSOR
shall have no obligation with respect to the LESSEE's debts or
other liabilities.

34. Time of Essence. Time is expressly declared to be of
the essence of this lease and each and every covenant of LEsSEE
hereunder.

35. Amendments. Any amendments, revisions, supplements, or
additions to this Lease or the attached exhibits shall be made in
writing executed by the parties hereto, and neither LESSOR nor
LESSEE shall be bound by verbal or implied agreements.

36. Entire Acrreement. This written lease or its successor
or replacement contains the entire agreement of the parties
hereto with respect to the matters covered hereby, and no other
agreement., statement or promise made by any party hereto, or to
any employee, officer or agent. of any party hereto, which is not
contained herein, shall be binding or valid.

37. Invaliditv. If any term or provision of this Lease or
the application thereof to any person or circumstance shall to
any extent prove to be invalid, unenforceable, void, or illegal,
the remainder of this Lease, or the application of such term or
provision to persons or circumstances other than those as to
which it is invalid or unenforceable, shall be not affected
thereby, and each term and provision of this Lease shall be valid
and be enforced as written to the fullest extent permitted by
law.

38. Lease Subject to Law. This lease is issued pursuant to
and subject to the terms and provisions of the Utah Trust Land
Nanagement Act of 1988, as amended. This lease is subject to the
rules of the Board of State Lands and Forestry now or hereafter
in force and to the orders of the Director of the School and
Institutional Trust Lands Administration now or hereafter in
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force, when not inconsistent with the express and specific
provisions herein.

39. Consent to Suit. The LESSEE consents to suit in the
courts of the LESSOR in any dispute arising under the terms of
this lease or as a result of operations carried on under this
lease. Service of process in any such action is hereby agreed to
be sufficient if sent by certified mail to the LESSEE at the last
known address of LESSEE appearing on the LESSOR's records.

40. Venue. The LESSEE agrees for itself, its heirs,
successors and assigns that. any suit brought by the LESSEE, its
heirs, successor or assigns concerning this lease may be
maintained only. in the Utah State District Court of Salt Lake
County.

41. Controlling Law. This lease shall be governed by and
construed according to the laws of the State af Utah.

42. No Waiver of Conditions. Waiver by the LESSOR of any
default of the LESSEE or failure of the LESSOR to timely enforce
any provisions of this lease shall not constitute a waiver of or
constitute a bar to subsequent enforcement of the same or other
provisions of this lease. No provision in this lease shall be
construed to prevent the LESSOR from exercising any legal or
equitable remedy it may otherwise have.

43. Rierht to Audit. The LESSOR has the right to audit the
LESSEE's performance of the terms and conditions of this lease.
Nevertheless, it is the continuing duty of the LESSEE to
faithfully perform all of the terms, conditions, and obligations
of this lease, including, but not limited to, the duty to
properly calculate and render to the LESSOR any and all amounts
due. Any term, condition, provision, or obligation subject to
change or interpretation shall be deemed self-executing, and
shall in no way shift or relieve the LESSEE of its continuing
duties and obligations.

44. Attornev's Fees. In the event the LESSOR shall prevail
in any action or suit for the enforcement of any provision afthis lease or concerning this lease in any manner, the LESSEE
shall pay to the LESSOR a reasonable attorney's fee on account
thereof.

45. Lessor's Lien. LESSOR shall have at all times a valid
lien for all rentals and other sums af money becaming due
hereunder from LESSEE, upon all goods, wares, equipment,
fixtures, furniture and other persanal property of LESSEE
situated an the Premises, and such property shall not be removed
therefrom without the consent of the LESSOR until all arrearages
in rent as well as any and all other sums of money then due to
LESSOR hereunder shall first have been paid and discharged. Upon
the occurrence of any event af default by LESSEE, LESSOR may, in
addition to any other remedies providing herein or by law, enter
upon the Premises and take possession of any and all goods,
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wares, equipment, fixtures, furniture and other personal property
of LESSEE situated on the Premises without liability for trespass
or conversion, and sell the same with or without notice at public
or private sale, with or without having such property at the
sale, at which LESSOR or its assigns may purchase, and apply the
proceeds thereof less any and all expenses connected with the
taking of possession and sale of the property, as a credit
against any sums due by LESSEE to LESSOR. Any surplus shall be
paid to LESSEE and LESSEE agrees to pay any deficiency forthwith.
Alternatively, the lien hereby granted may be foreclosed in the
manner and form provided by law for foreclosure of security
interest or in any other form provided by law. The statutory
lien for rent is not hereby waived, the express contractual lien
herein granted being in addition and supplementary thereto.
Anything herein to the contrary notwithstanding, purchase money
financing of LESSEE's removable trade fixtures and equipment
shall not be a default. LESSEE will execute upon LESSOR's
request a financing statement and security agreement evidencing
LESSOR's security interest in LESSEE's personal property and
warrants to LESSOR that there are no prior liens or security
interest on said personal properties.

46. Notice. Any notice contemplated herein to be served
upon LESSEE shall be in writing and shall be deemed sufficient if
deposited in the United States mail, postage prepaid and
certified or registered, and addressed as follows:

American Rural Cellular
dba Cellular One
P.O. Box 185
Roosevelt, UT 84066

or at any such other address as LESSEE may from time to time
designate by written notice to LESSOR.

47. Responsibilities of Successors. The provisions hereof
shall inure to and be binding upon the successors and assigns of
LESSEE.
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48. IN WITNESS WHEREOF, the State of Utah, by and through
the School and Institutional Trust Lands Administration, has
caused these presents to be executed this >7 day of Wet ~em-~

19 'R5 by the Director.

LESSOR'y:

STATE OF UTAH
SCHOOL AND INSTITUTIONAL
TRUST LANDS ADMINISTRATION
3 Triad Center, Suite 400
355 West North Temple
Salt Lake City, Utah 84180-1204

~cA.(
Scott Hirschi, Director ~

LESSEE: American Rural Cellular
dba Cellular One
P.O. Box 185
Roosevelt, UT 84066

sy: ~ YiD~ZPM Z~

APPROVED AS TO
FORM'AN

GRAHAM
ATTORNEY GENERAL

sv: ~~
STEVEN F. ALDER
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STATE OF UTAH )
~ st

COUNTY OF SALT LAKE )

On the day of ,: : :;, , 19: , personally
appeared before me Scott Hirschi, who being by me duly sworn did
say that he is the Director of the School and Institutional Trust
Lands Administration, and the signer of the above instrument, who
duly acknowledged that he executed the same.

Given under my hand and seal this
19

day of )...;

Notary Public, residing at:

My Commission Expires:

STATE OF

COUNTY OF 4 0~."''~~~
ss.

On the ', 3 day of 5e4~v>'<~, 19Q+, personally
appeared before me who
being by me duly sworn did say that he is the P~~„~~ q-i~o,<g ~

of American Rural Cellular, and said Q',(~g i~ ~<i r phd ~
acknowledged to me that said company executed the same.

Given under my hand and seal this ' — day of
19 ~,~~

~,'<7
~/1iiAA 9 2v M~< 8'M ~~

Notary Publ'0, residing at:

My Commission'xpires:

R R

I.~I
tONN
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Restart

Print Receipt

      

Grand County Clerk
Marriage License: $30.00 Quantity: 0 Item Subtotal: $0.00

 

Clerk Fees
Certified Copy: $6.00 Quantity: 0 Item Subtotal: $0.00

Copy Certification: $2.00 Quantity: 0 Item Subtotal: $0.00
Copies: $0.10 Quantity: 0 Item Subtotal: $0.00

Building Permit: $0.00 Item Subtotal: $0.00
Name

Permit Number
Business License: $0.00 Item Subtotal: $0.00

Business Name
Owners Name

Misc: $550.00 Item Subtotal: $550.00
Description CONDITIONAL USE PERMIT- T MOBILE CELL TOWER (BITTERCREEK)

 

Total: $550.00

Payer's Information
CROWN CASTLE 
 
, ,  
 

Payment Information:
Account: BChk *8134 
JPMORGAN CHASE 
TAMPA, FL 33610 
800-677-7477

Please be aware that card payments will be described as  
CountyUT 800-764-0844 Clinton UT

 
Submission Receipt:

Subtotal: $550.00
Processing Fee: $0.75

Total: $550.75
Processing Date: 27 Sep 2018 10:09 am MDT
Payment processed successfully. 
Confirmation #: 5bad0c19-SIP-67736                                         

Restart Another Entry

Merchant Simple Receipt Customer Simple Receipt Event Receipt
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Grand County Planning Commission 

 
October 9, 2018 
 
A regular meeting of the Grand County Planning Commission convened on the above date at the Grand County 
Courthouse, 125 E. Center St., Moab, UT 84532 
  
Members Present:  Chair Gerrish Willis, Vice Chair Robert O’Brien, Christine “Cricket” Green, Kevin Walker, Abby 
Scott, and Rachel Nelson (Emily Campbell via conference call) 
Members Absent:  
Staff Present: Kenny Gordon, Kaitlin Myers, JD McClanahan, and Zacharia Levine  
Council Liaison: Mary McGann 
 
Meeting was called to order at 5:03 PM by Gerrish Willis.    
  
Citizens to be heard: Michael Liss.  HDH does not conform with general plan. 

Assured Housing (Public Hearing).  In November 2016, the planning commission forwarded a favorable 
recommendation to the county council for an assured housing ordinance that applied an affordable housing 
mitigation requirement to all residential and commercial developments above a given threshold. At the time, the 
county lacked some key pieces of information needed to justify adoption of the ordinance. The county council 
ordered staff to oversee the hiring of a consultant to gather additional information and conduct a series of economic 
analyses to improve the validity, accuracy, and appropriateness of an assured housing policy.   

 

Two reports were produced by BAE Economics, a nationally renowned firm who has conducted similar analyses for 
communities ranging in size and typology from Truckee, CA to New York City, NY. The Phase 1 Report detailed a 
feasibility analysis to determine if various land use types could accommodate an affordable housing requirement 
while still allowing a developer to earn a reasonable yield on cost and return on cost. The Phase 2 Report detailed a 
nexus analysis for the “feasible” land use types identified in Phase 1 to verify the relationship between a new 
development and increased demand for affordable housing.  

 

Using the findings of BAE’s Phase 1 and Phase 2 reports, staff has been working with legal counsel to update the draft 
assured housing ordinance. Included in this packet is the most current version of the proposed assured housing 
ordinance, which would mandate an affordable housing requirement for new lodging related developments and 
certain classes of single family residences.  

 

In addition to the overall concept of an assured housing policy, issues the planning commission may want to consider 
include:   

• Excluding moderate-income housing units as a way to satisfy the assured housing requirement (Discussion 
provided during meeting.)  

• Inclusion of certain single family residences as an applicable use type 
• Inclusion of a sunset clause 
• Others as deemed necessary by the planning commission and public 

  
The Chair opened the public hearing. 

Staff explains and suggests a consideration to drop moderate income housing units from conversion table.  Robert 
O’Brien, moves to drop moderate income housing units from conversion table.  Seconded by Rachel Nelson.  For 4, 
against 3 (Cricket Green, Emily Campbell, & Gerrish Willis). Motion carries.  Emily Campbell moves to forward a 
favorable recommendation to County Council as amended.  Seconded by Kevin Walker.  For 6, against 1 (Cricket 
Green). Motion carries.   
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The Chair moves for a 4 minute break. 

 

Review of Sandstone Cliffs. This application is submitted by Kevin Carroll. The subject property is located off Munsey 
Lane, zoned Rural Residential, and includes a total of 24.4 acres.  The Applicant proposes division of the subject 
property into 15 residential lots.  Surrounding properties are used for residential uses and zoned Rural Residential 
and Large Lot Residential. 

Kevin Walker pointed out that contour intervals on the plat were not called out or labeled.  Commission requested that 
the Musey to tank trail be shown on plat.  Commission requested to review plat showing “steep slope” areas and 
building envelopes.  Emily Campbell moves to table the review of the Sandstone Cliffs Subdivision.  Robert O’Brien 
seconded. For 6, against 1 (Cricket Green).  Motion carries. 

 

Approval of Minutes:  September 11, 2018:  Corrections suggested by Robert O’Brien.  Motion to approve the 
September 11, 2018 meeting minutes with corrections by Kevin Walker, Seconded by Robert O’Brien.  For 6, against 
0, 1 abstained (Abby Scott).  The September 11, 2018 were approved with corrections. 

 

September 25, 2018; Corrections suggested by Gerrish Willis.  Motion to approve the September 25, 2018 meeting 
minutes with corrections by Kevin Walker, Seconded by Abby Scott.  For 7, against 0. The September 11, 2018 were 
approved with corrections. 

 
Future Considerations: 
 
Community Development Department Update:   

 

County Council Liaison report::  

 

Adjournment:  Motion to adjourn meeting by Kevin Walker, all were unanimous.  Adjourned at 8:00 pm. 
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