
App No: 2020101311

Application Type Minor Modification

Applicant Name Site Link Wireless, LLC

Site Id 299

Address 12501 Dalewood Rd, Silver Spring

City Silver Spring

Zoning R‐60

Latitude 39.059453

Longitude ‐77.066497

Ground Elevation 371

Site Owner MCPS

Structure Owner MCPS

Carrier T‐Mobile

Structure Type Monopole

Solution Type Macro

Lease Status Leased

Carrier Site Name 7WAN235A

County Site Name Wheaton High School

Existing Existing

Existing Structure Height 100

Justification of why this site was selected:

Will site be used to support 
government 
telecommunications facilities 
or other equipment for 
government use? 

No

Gvt. Use Desc.

Updated 10/20/2020

Ann. Plan? Yes

Application Description

T‐Mobile proposes to relocate (9) existing antennas, install (3) new panel antennas, remove and replace (6) RRUs, remove (1) 
existing cabinet and install (2) new cabinets at the existing telecom monopole site.

NearbySites (New, Replacement Apps Only):

Provide the proposed height 
of the replacement structure 
without any antenna (New, 
Replacement Apps Only)

Distance to Residential Property 
(New, Replacement, Colocation Only)

Distance to Commercial Property 
(New, Replacement, Colocation Only)

Does the structure require an antenna 
structure  registration under FCC Title 47 

Yes

Application General  Infomation

Site  Infomation

Wednesday, October 21, 2020

8:46:04 AM

Revised 11.17.20  J.C.



App No: 2020101311

Screening considerations(New, Colocations, Replacement Apps Only):

Wednesday, October 21, 2020

8:46:06 AM



App No: 2020101311

Does this qualify as a 6409 application? (Minor Mod, Colocations Only) Yes

PROW? No

ROW  width 

Pole Number

For towers outside the public ROW will 
the proposed installation increase the 
height of the structure by: (1) more than 
10% or (2) more than 20 feet, whichever 
is greater? 

No

For towers outside the public ROW will the 
proposed installation increase the width 
by adding appurtenance to the body of the 
structure that would protrude from the 
edge of the structure by more than 20 
feet?  

No

 Will the proposed installation increase the 
height of the structure by: (1) more than 
10% or (2) more than 10 feet, whichever is 
greater?  

No

Will the proposed installation increase the 
width by adding appurtenance to the body 
of the structure that would protrude from 
the edge of the structure by more than 6 
feet?

No

More than four Equipment Cabinets? YN No

Will the proposed installation require 
excavation or expansion outside the 
current boundaries of the site?  

No

6409 Questions

Small Wireless Facility Questions Small Wireless Facility? No

Does the structure or current 
installation have concealment 
elements/measures? 

No

If yes, describe how the 
proposed installation does not 
defeat the existing 
concealment.  

Tribal Lands? No

Is the structure 10% taller than adjacent structures?    

Please list adjacent structure heights

ROW owner

Cumulative volume of the 
proposed wireless equipment(s) 
exclusive of antennas in cubic feet

24

Cumulative volume of the proposed 
antenna antenna(s) exclusive of 
equipment

ROW Information

Small Wireless Facility Informatio

Wednesday, October 21, 2020

8:46:06 AM



App No: 2020101311

Antenna Compliance Yes

Compliance Desc

Antenna Location No   

Antenna Loc. Desc.

Env. Assessment 

Cat. Excluded?   

Routine Env. Evaluation

Antenna Infomation

RAD Center 102

Antenna Model Ericsson AIR 6449 B41

Frequency 2496‐2690 MHz

Max ERP 5984.6 Antenna Dimensions 33.1"x20.6"x8.6" Quantity 3

Wednesday, October 21, 2020

8:46:06 AM

checked



Date: 10/20/2020Montgomery County Zoning Montgomery County
Planning Department
ITI Division¯

Special P rotection Area
Yes

N/A

Priority Funding Area

Urban Renewal A rea
Bike/Ped Priority Area

Metro Station Policy Area
N/A

Tier 1: Sewer existing

N/A
Urban District
Enterprise Zone
Arts &  Ent. District N/A
Special Tax District N/A

Septic Tier

N/A
N/A
N/A

CBD N/A

R-60

00953838

Zone

Address
Account #

Landuse

12601 DALEWOOD DR
SILVER SPRING, 20906

Overlay Zone N/A

Institutional/Community Facility

Parking District N/A

Legal Description

TDR Overlay Zone N/A N/AMunicipality

P472 ,  N/A , N/A
MA STER P LA N FO R K ENS INGTON WHE ATONMaster Plan

Parcel, Lot, B lock 1 inch = 218 feetHERMITAGE N/AHistoric Site/District
216NW03WSSC Grid
G-642  G-956  Map Amendments

W-1 / S-1Water/Sewer Categories



Massive MIMO Mid-Band 

AIR6449 B41 

New Product Introduction Notification 

 

 

(Refresh: Voltage Booster PSU 4813 is added in Ancillary Materials) 

PURPOSE   
Ericsson’s next generation AIR6449 B41 massive MIMO (M-MIMO) single band product provides additional RF 
power and has full band IBW sufficient to transmit 180MHz of 4G/5G carrier bandwidth (vs. AIR6488 
60+60MHz carrier bandwidth). The AIR6449 also offers enhanced RF performance via a 192 element antenna 
array (vs. AIR6488 with 128). 

BACKGROUND  
The AIR6449 has a combined antenna/radio with 64 TRX. It has advantages over the previous AIR6488 model 
such as:  
• Full 194 MHz IBW and can support NR+LTE mixed mode vs. 100 MHz on AIR6488 

• Smaller dimensions (in height and width) and lighter in weight 

• 25 Gbps eCPRI support 

 
AIR 6488 vs. AIR 6449 comparison is available at this link. 

USAGE GUIDELINES 
• AIR6449 is planned to replace AIR6488 on a go forward basis once available  

• Full Anchor Design (2.5GHz + PCS) or 2.5GHz Only (AKA “Skinny”)  

• All markets except New York Boroughs 

o Use existing AIR6488 if entitlement is complete or expected to complete before July 1st, 2020 

(see AIR6488 NPI) 

o Use existing AIR6488 if site is expected to be on-air before July 1st, 2020 (see AIR6488 NPI) 

o Use AIR6449 if entitlement complete is forecasted after July 1st, 2020  

• NY Boroughs 

o Continue to use existing AIR6488M (see AIR6488 NPI) 

TIMELINES 
• Lab Entry: April 2020 

• GA: June 30th, 2020 

• New RFDS Templates for Anchor PORs reflecting AIR6449 have been created. 

• This next generation hardware is expected to be available in commercial quantities in July 2020.  

AFFECTED CONFIGURATIONS 
Sites must be on an Anchor POR to use the AIR6449. 
 

New Product 

Introduction  

https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/Ericsson/Site%20Design/Hardware/TDD%20AAS/AIR6488%20vs.%20AIR6449%20Comparison.pptx?d=w840dba7d5f4f4f3985d52593f5d31d22
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/Product%20Introduction%20-%20Ericsson%20AIR6488%20B41.pdf
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/Product%20Introduction%20-%20Ericsson%20AIR6488%20B41.pdf
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/Product%20Introduction%20-%20Ericsson%20AIR6488%20B41.pdf


 
Site configurations that are designed with AIR6449 B41 will have a “5A” (5 for 2.5GHz + A for AIR6449) after 
the low-band indicator and/or before L19 indicator in the naming convention e.g., 67D92DB => 67D5A992DB, 
92DB => 5A992DB, etc. 
 

PRODUCT DESCRIPTION 
Frequency Range LTE TDD B41: 2496 – 2690 MHz 

 

Instantaneous BW DL 194 MHz  

Antenna Ports 64T64R 

Technology NR, LTE and NR+LTE MSMM 

Antenna Elements 192 

Output RF Power 300 W (=64 TRX x 4.6875W) 

Data Ports 4 x 25Gb/s CPRI 

5G NR Support YES 

DC Feed -48V DC power connector 

Cooling Passive cooling (vs. active cooling on AIR32 DB) 

Dimensions (H x W x D) 33.1” x 20.6” x 8.6” inches (=841 x 524 x 217 mm) 

Weight 104 lbs (=47 kg) 

Electrical downtilt  -3 to 11 degrees 

Horizontal beamwidth +/- 65 degrees 

HW/SW Availability July 2020 

Material SAP # 34105 – AIR 6449 B41 

WARRANTY: 1 Year 

SPARES: 2% of install base.  Additional units can be requested as per need. 

Baseband Requirements  

For a typical 3-sector site,  

• LTE: one dedicated BB6630 per site  

• NR: one dedicated BB6648 (see its NPI) per site 

Supplementary/Ancillary Materials  
SKU Description Qty 

34106 AIR6449 mandatory install kit 1 per AIR6449 

34110 AIR6449 25G SFP 8 per AIR6449 
 
The AIR6449 requires a voltage booster (i.e., PSU 4813) in almost all cases when using the current HCS 6x12. 
Please refer to Voltage Booster design doc for its usage guidance (depending on the HCS length and gauge). 
Note the installation kit is different for each cabinet type.  
 

SKU Description Qty 

34132  PSU 4813 main unit  1 

34133  PSU installation kit for RBS61xx  
Choose 1 per 
cabinet type 

34134  PSU installation kit for PBC6200  

34135  PSU installation kit for E6x60/P6230  

 

https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/BB6648%20New%20Product%20Introduction%20Communique.docx?d=w5c79c51b144d4e5d8e4d713a928ed634
https://nam02.safelinks.protection.outlook.com/ap/w-59584e83/?url=https%3A%2F%2Ftmobileusa.sharepoint.com%2Fteams%2FRF360%2FCellSiteInnovations%2FPower%2520System%2FPower%2520Boost%2FEricsson%2520Application%2FEricsson%2520Solution%2FEricsson%2520PSU%25204813%2520Voltage%2520Booster%2520Design%2520Document.docx%3Fd%3Dw26bf9f4969224ffe84effd150640b441&data=02%7C01%7CKyuho.Son%40T-Mobile.com%7C56d3aa8988444148459e08d7d034bb40%7Cbe0f980bdd994b19bd7bbc71a09b026c%7C0%7C0%7C637206797205745792&sdata=quP37bbxdDyDB3Vk7JoTy1%2BoAcw6S%2FLO8RyCP7dC5Og%3D&reserved=0


LINKS 

• Ericsson New T-Mobile Anchor Network Playbook 

• AIR 6488 vs. AIR 6449 Comparison 

CONTACTS 
 

Kyuho Son   Principal Engineer, RAN Architecture     

Weston Berry   Engineer, RAN Architecture   

https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/Ericsson/Site%20Design/Playbooks/Ericsson%20New%20T-Mobile%20Anchor%20Network%20Playbook.pptx?d=wa21545f578eb41fcb0c483c2670b557c
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/Ericsson/Site%20Design/Hardware/TDD%20AAS/AIR6488%20vs.%20AIR6449%20Comparison.pptx?d=w840dba7d5f4f4f3985d52593f5d31d22


MORRIS & RITCHIE ASSOCIATES, INC. 
 
ENGINEERS, ARCHITECTS, PLANNERS, SURVEYORS, 
AND LANDSCAPE ARCHITECTS 
 

 
      1220-C East Joppa Road, Suite 505, Towson, MD  21286    (410) 821-1690    Fax: (410) 821-1748      www.mragta.com 
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7WAN235A 
BOE - Richard D. Riddle School  

12501-A Dalewood Drive 

Silver Spring, Montgomery County, Maryland 20906 
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3620 Commerce Drive, Suite 707 

Baltimore, Maryland 21227 

 

 

 

Professional Certification. I hereby certify that these documents were 

prepared or approved by me, and that I am a duly licensed professional 
engineer under the laws of the State of Maryland. 

License No. 32384, Expiration Date: November 10, 2021 
 
 

 

 
 

MRA Job Number: 19851.038 

Existing Monopole: 

Result of Analysis Passing 

Monopole Critical 

Demand Capacity 

Ratio: 

97% 

Foundation 

Critical Demand 

Capacity Ratio: 

105% 
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August 28, 2020 
 
 

Mr. Drew Montgomery 

Site Link Wireless, LLC 

3620 Commerce Drive, Suite 707 

Baltimore, Maryland 21227 
 
 

Re: 7WAN235A 

BOE - Richard D. Riddle School  

 12501-A Dalewood Drive  

Silver Spring, Montgomery County, Maryland 20906 

Latitude: 39° 03' 35.53" N, Longitude: 77° 04' 1.20" W 

MRA Job No 19851.038 

Monopole Analysis for Proposed T-Mobile Installation – Revision 1 Revision 1 
 

Dear Drew : 
 

As requested, Morris & Ritchie Associates, Inc. (MRA) has completed our structural analysis of the existing 

96’-0” monopole located at the above referenced site. The objective of MRA’s analysis was to determine if 

the monopole can structurally support the proposed T-Mobile installation, in addition to the existing 

appurtenances, and meet the requirements of the 2018 International Building Code (IBC 2018), the 

ANSI/TIA-222-H-2017 Standard, and the AISC Manual of Steel Construction, Load and Resistance Factored 

Design. 
 

The structural analysis of the monopole has been based upon the following information: 
 

• Construction drawings, prepared by MRA for T-Mobile, Job No: 19851.038 – Revision 1, dated 

August 28, 2020. 

• Mount Analysis Report, prepared by MRA for T-Mobile, Job No: 19851.038 – Revision 1, dated 

August 28, 2020. 

• Information obtained during site visit, performed by MRA, on July 1, 2020. 

• RF configuration and plumbing diagram, prepared by T-Mobile, dated April 22, 2020. 

• Construction drawings, prepared by NB+C Engineering Services, for T-Mobile, Site Number: 

7WAN235A, dated November 26, 2018. 

• Tower Structural Analysis Report, prepared by NB+C Engineering Services, for T-Mobile, Project 

No: 100282, dated August 21, 2018. 

• Mount Structural Analysis Report, prepared by NB+C Engineering Services, for T-Mobile, Project 

No: 100282, dated August 15, 2018. 

• Assembly Drawings for “12’ Low Profile Antenna Platform H” (Part#: K12443), provided by EEI, 

dated November 22, 2016. 

• Assembly Drawings for “Platform Reinforcement on a 12” to 45” Pole 4’-6” Angle” (Part#: PRK-

1245L), provided by SitePro1, dated April 10, 2014. 



7WAN235A – T-Mobile 

Monopole Analysis 

August 28, 2020 

Page 2 of 4 

 

 

For a complete list of all existing and proposed appurtenances used in this analysis, refer to the table on page 

5, appended to this report. All appurtenances listed as “to be removed” shall be removed from the tower prior 

to the installation of any proposed appurtenances. 

 

Several assumptions were made in order to perform the analysis of the monopole. Each of these is considered 

by MRA to be both reasonable and consistent with current standards of practice. 

 

• All monopole structure information and existing loading were obtained from the original design 

drawings and/or documents described in the information provided above, are assumed to be accurate.  

• The monopole and its foundation were manufactured and constructed in accordance with the EEI 

original design drawings. 

• The monopole base plate has sufficient capacity to support the original design reactions. 

• The slip jointed splices were assembled in accordance with the manufacturer’s specifications. 

• All structural components are in “like new” condition. 

• The monopole is modeled as a cantilever beam, with a fixed connection at its base. 

• The antenna configuration is as supplied and/or as modeled in the analysis. It is assumed to be 

complete and accurate. All antennas, mounts, coax and waveguides are assumed to be properly 

installed and supported as per manufacturer requirements. 

• Some assumptions are made regarding antennas and mounts sizes and their projected areas based on 

best interpretation of data supplied and of best knowledge of antenna type and industry practice. 

• The monopole and its foundation have been properly maintained in accordance with TIA Standards 

and/or with manufacturer’s specifications. 

• The analysis provided in this report only addresses the capacity of the monopole and its foundation; 

capacities of individual standoffs, mounting frames, etc. are not included in this analysis and are 

assumed to have adequate capacity to resist loads applied by the appurtenances they support. 

• Any and all documentation regarding any previous monopole and/or foundation modifications has 

been provided to MRA. 

 

The results of this analysis are influenced by the assumptions listed above. MRA should be notified of any 

additional information that potentially contradicts the above assumptions to determine the effect on the 

analysis results. 

The wind speed and radial ice thickness required by the IBC 2018 and TIA-222-H for this specific location 

and risk category is in accordance with the wind speed and radial ice thickness maps from ASCE 7-16. Section 

2.6.4 of the TIA-222-H Standard states, “It shall be permissible to determine site-specific basic wind speeds 

and design ice thicknesses from the ASCE 7 online Hazard tool based on ASCE 7-16” to assist in automated 

interpolation of the wind speed and radial ice thickness maps provided in Annex B of TIA-222-H. 

 

In addition to wind and ice, TIA-222-H requires consideration of earthquake loading effects based on site-

specific seismic parameters, aside from Risk Category I structures (earthquake effects could be ignored if Ss 

was less than or equal to 1.00 in the TIA-222-G Standard).  

 

Due to lack of detailed information provided in TIA-222-H, MRA used the provisions of ASCE 7-16 Chapter 

C26.7 for exposure category determination. In addition, since TIA-222-H does not recognize wind sectors, 

but rather defines a wind exposure category for the entire site for all wind directions, it is MRA’s professional 

opinion that a sector of 45 degrees or more of a specific surface roughness, evaluated throughout the extended 

upwind fetch (greater of 20 times the height of the tower and 2,600 ft), be used for determining the overall 

site exposure category. Based on this evaluation, we determined that this site is Exposure Category C. 
 



7WAN235A – T-Mobile 

Monopole Analysis 

August 28, 2020 

Page 3 of 4 

 

 

Since this structure does not represent a substantial hazard to human life and/or damage to property in the 

event of failure, we have determined this structure to be a Risk Category II. 
 

Based on the surrounding topography using satellite imagery and guidelines provided in TIA-222-H, the 

Topographic Category was determined to be Category 1 due to no abrupt changes in the general topography. 
 

Since the soil properties are not known in sufficient detail to determine the site-specific site class, the default 

Site Class D was used.  
 

We understand that the structure has designated periodic inspection evaluations in accordance with a site-

specific management plan, in addition to the condition assessments as recommended by TIA-222-H; 

therefore, the Existing Structure Load Modification Factors, Kes, were utilized.  

 

In accordance with TIA-222-H, the following loading conditions were considered: 
 

   Basic Wind Speed without Ice: 113 mph Wind (3-second gust) + No Ice 

      Basic Wind Speed with Ice:  40 mph Wind (3-second gust) + 1” Radial Ice 

Exposure Category: C 

Risk Category: II                                            

Topographic Category: 1 

Load Modification Factors: Fw =0.95, ti =0.85, Ev=1.00, Eh=1.00 

Spectral Response Accelerations: Ss = 0.134 g & S1 = 0.043 g 

Seismic Response Coefficient: Cs = 0.0715 g 

Site Class: D (by default) 

Antenna Rad Center: 102’-0”  

Ground Elevation (NAVD 88): 371 ft 
  
The total weight of the existing structure and existing, proposed appurtenances (W) times the seismic response 

coefficient (Cs) is considerably smaller than the effective projected wind area (EPA) times the wind pressure 

(qzGh); therefore, by inspection, we have determined a complete detailed seismic analysis of the existing 

structure is not necessary as wind loading effects will vastly exceed earthquake loading effects. 
 

As a result of our analysis, we have calculated the critical demand-capacity ratio in the pole shaft to be 97%. 
 

We have also calculated the maximum factored foundation reactions, and compared them to the original 

foundation design reactions calculated by Engineered Endeavors, Inc. (EEI) (multiplied by a 1.35 factor, per 

TIA-222-H 15.6.2), as follows: 

 

REACTION TYPE 
ORIGINAL DESIGN 

REACTION 

REACTION FROM 

CURRENT ANALYSIS 
PERCENTAGE 

Axial 15.3 k 15.1 k 99% 

Shear 13.1 k 11.5 k 88% 

Moment 923.1 k-ft 966.3 k-ft 105% 

 

The original design reactions are multiplied by a factor of 1.35 so that a consistent comparison could be made 

between the reactions from the original EEI design drawings (which were based on service loads) and those 

from the analysis (which are based on factored loads). Please note that the original design reactions listed 

above are not the capacities of the foundation itself, but the reactions used to design the foundation. Based on 

the comparison in the table above, we have determined that the existing foundation, base plate and anchor 

bolts have sufficient capacity to support the reactions from the current analysis. 
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As stated in TIA-222-H, the standard allows a comprehensive structural analysis to be limited to a maximum 

demand-capacity ratio of 105%. This is primarily due to the statistical probability of attaining the maximum 

wind loading condition, the variability associated with non-linear analysis, and the conservatism in the wind 

load calculations from the standard. 

 

Our structural analysis indicates that, under the conditions noted above, the existing 96’-0” monopole has 

sufficient structural capacity to support the proposed T-Mobile installation, in addition to the existing 

appurtenances, as described herein. No problems for the pole or its foundation, base plate, or anchor bolts are 

anticipated, and no modifications are necessary. 

 

Any further changes to the appurtenance configuration should be reviewed with respect to their effect on 

structural loads prior to implementation. 

 

We appreciate the opportunity to be of service on this project. If you should have any questions or require 

any additional information, please do not hesitate to call our office. 

 

Sincerely, 

MORRIS & RITCHIE ASSOCIATES, INC. 
 

    
 

Finny Joy, P.E.                                Richard J. Dyer, P.E., S.E., S.E.C.B. 

Structural Engineer     Principal 
 

Professional Certification. I hereby certify that these documents were prepared or approved by me, and that 

I am a duly licensed professional engineer under the laws of the State of Maryland. 

License No. 32384, Expiration Date: November 10, 2021 
 

V:\Bg_PROJECTS\19800-19899\19851 - Site Link Wireless\19851038 7WAN235A (BOE - Richard D. Riddle School)\Analysis & Design\Revision 
1\Monopole Analysis\7WAN235A (BOE - RDRS) -  Monopole Analysis Report.Docm 
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STANDARD CONDITIONS FOR FURNISHING 
PROFESSIONAL ENGINEERING SERVICES 

ON EXISTING STRUCTURES BY 
MORRIS & RITCHIE ASSOCIATES, INC. 

 
In rendering the engineering services described in our proposal or agreement we may rely on the following: 
 

• Information supplied by the client regarding the structure, its foundations, soil conditions, 
antenna and feedline loading on the structure and its components. 

 
• Information from reports and drawings in the possession of Morris & Ritchie Associates, Inc. 

(MRA) or generated by field inspection or measurements of the structure. 
 

• Other documents and matters as we deemed necessary and appropriate to render the 
engineering services described in this proposal or agreement. 

 
All engineering services are performed subject to the following: 
  
 That all information supplied by or through the client and owner is current and correct.  It is 

the responsibility of the client to ensure that the information provided to MRA and used in the 
performance of our engineering services is correct and complete. 

 
 In the absence of specific written information to the contrary, we assume the following: (1) 

the structure was constructed in accordance with the drawings and specifications, (2) the 
structure has not been modified, (3) the structure is not corroded and has not otherwise 
deteriorated, and (4) the capacity of the structure has not significantly changed from the “as 
new” condition. 

 
 All services will be rendered with reference to the codes specified by the client.  We make no 

representations with respect to compliance with any other codes or requirements unless 
explicitly agreed in writing.  If wind and ice loads or other relevant parameters are to be 
different from the minimum values recommended by the codes, the client shall specify the 
exact requirement.  In absence of information to the contrary, all work will be performed in 
accordance with the latest relevant revision of TIA/EIA-222. 

 
 All documents submitted to us for our review as originals are authentic, all documents 

submitted to us as certified or photostat copies conform to the original documents and all 
signatures on all documents submitted to us for review are genuine and that all public records 
are accurate and complete. 

 
 We assume no obligation to supplement reports or plans if any applicable codes or laws 

change after the date thereof. 
 
Services rendered are solely for the use of the Client.  These reports, plans and specifications may not be 
relied upon by any person or persons without our prior written consent.  Our services constitute 
professional services rendered in our capacity as professional engineers.  Services rendered pursuant to this 
proposal or agreement do not give rise to or constitute warranties, certifications or guarantees giving rise to 
an obligation to indemnify anyone against any loss resulting from any inaccuracy contained therein.  Our 
sole undertaking is to render such services in accordance with generally accepted engineering principles 
and practices.  MRA is not responsible for the conclusions, opinions and recommendations made by others 
based upon the information we supply. 



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-16

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 370.83 ft (NAVD 88)

Latitude:
Longitude:

39.05987

-77.067

Wind

Results: 

Data Source: 

Date Accessed: 

Wind Speed: 113 Vmph

10-year MRI 75 Vmph

25-year MRI 84 Vmph

50-year MRI 89 Vmph

100-year MRI 95 Vmph

ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4

Sun May 17 2020

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 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2.

Mountainous terrain, gorges, ocean promontories, and special wind regions should be examined for unusual wind 
conditions.
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SS : 0.134

S1 : 0.043

Fa : 1.6

Fv : 2.4

SMS : 0.215

SM1 : 0.104

SDS : 0.143

SD1 : 0.069

TL : 8

PGA : 0.07

PGA M : 0.111

FPGA : 1.6

Ie : 1

Cv : 0.7

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Stiff Soil

B

Data Accessed: 

Date Source: 

Sun May 17 2020
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 
Table 1.5-2. Additional data for site-specific ground motion procedures in 
accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

Page 2 of 4https://asce7hazardtool.online/ Sun May 17 2020
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 1.00 in.

Concurrent Temperature: 15 F

Gust Speed: 40 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8

Sun May 17 2020

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

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 500-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.
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 Morris & Ritchie Associates, Inc. 

 1220 E Joppa Rd #505 

 Towson, MD 21286 
 Phone: 410-821-1690 

 FAX:  

Job: 
7WAN235A (BOE - Richard D. Riddle School)

 Project: 19851.038
 Client:  Site Link Wireless  Drawn by: FJoy  App'd: 

 Code:  TIA-222-H  Date: 10/13/20  Scale:  NTS 
 Path: 

V:\bg_PROJECTS\19800-19899\19851 - Site Link Wireless\19851038 7WAN235A (BOE - Richard D. Riddle School)\Analysis & Design\Revision 1\Monopole Analysis\TNX\7WAN235A (BOE - Richard D. Riddle School) - 96' Monopole - Rev 1.eri

 Dwg No. E-1

101.0 ft

50.8 ft
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REACTIONS - 113 mph WIND

TORQUE 702 lb-ft

11534 lb

SHEAR

966299 lb-ft

MOMENT

15080 lb

AXIAL

40 mph WIND - 1.0000 in ICE

TORQUE 225 lb-ft

2547 lb
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225110 lb-ft
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22329 lb

AXIAL
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 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Ericsson AIR6449 B41 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Ericsson AIR6449 B41 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Ericsson AIR6449 B41 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 RRU 4424 B25 (T-Mobile)  99.5 RRU 11 B2 (T-Mobile)  99.5 RRU 4449 B71+B85 (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 11 B2 (T-Mobile)  99.5 RRU 4449 B71+B85 (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 EEI Band-On 12' Low Profile Platform 
 w/12 pipe (T-Mobile)

 99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 11 B2 (T-Mobile)  99.5 RRU 4449 B71+B85 (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 Andrew SO 101-1 (Other)  69 Andrew SO 101-1 (Other)  69 Andrew SO 101-1 (Other)  69DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Ericsson AIR6449 B41 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Ericsson AIR6449 B41 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Ericsson AIR6449 B41 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 11 B2 (T-Mobile)  99.5

 RRU 4449 B71+B85 (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 11 B2 (T-Mobile)  99.5

 RRU 4449 B71+B85 (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 EEI Band-On 12' Low Profile Platform 
 w/12 pipe (T-Mobile)

 99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 11 B2 (T-Mobile)  99.5

 RRU 4449 B71+B85 (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 Andrew SO 101-1 (Other)  69

 Andrew SO 101-1 (Other)  69

 Andrew SO 101-1 (Other)  69

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Montgomery County, Maryland.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 113 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 40 mph basic wind with 1.00 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
8.   TOWER RATING: 97%
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Project Name: 7WAN235A (BOE - Richard D. Riddle School)

Project Location: Silver Spring, Montgomery County, MD LEGEND

Existing

To Be Removed

APPURTENANCES Proposed

Reserved

* Appurtenance types and elevations are approximations

   used for obtaining gravity & wind loads only. *

Appurtenance Carrier
Approximate Elevation 

(AGL)
Mount Feedline Size Notes

(6) CommScope 2HH-38A-R4-V2

(3) RFS APXVAARR24_43-U-NA20

(6) Ericsson 4415 B66A 

 (3) RRUS01 B2

(3) Ericsson Radio 4449 B71+B85

(6) Radio 4415 B25 To be removed

(3) Ericsson AIR6449 B41 

(6) Ericsson RRU 4424 B25 

Double Pipe Supports N/A 69' (CL) (3) Andrew SO 101-1 - Existing

T-Mobile

Proposed

102' (CL)

EEI 12' Low Profile Platform 'H'           

Part: K12443 w/ SitePro1 platform 

reinforcing kit (PRK- 1245L)

(4) Existing Hybriflex &                       

(1) Proposed Hybriflex (Internal)

Existing

Morris and Ritchie Associates

1220-C East Joppa Road, Suite 505

Towson, Maryland  21286

(410) 821-1690
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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 Montgomery County, Maryland. 

 Tower base elevation above sea level: 372.50 ft. 

 Basic wind speed of 113 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 1.0000 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. 

 Tower analysis based on target reliabilities in accordance with Annex S. 

 Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85. 

 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Tapered Pole Section Geometry    
 

 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 101.00-50.79 50.21 3.42 18 16.0000 23.0500 0.1875 0.5625 A572-65 

(65 ksi) 
L2 50.79-1.50 52.71   18 22.1948 30.0000 0.2500 1.0000 A572-65 

(65 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 16.2237 9.4104 297.2674 5.6134 8.1280 36.5733 594.9259 4.7061 2.5520 13.611 

  23.3824 13.6060 898.4973 8.1162 11.7094 76.7330 1798.1770 6.8043 3.7928 20.228 

L2 23.0129 17.4132 1059.4466 7.7904 11.2750 93.9646 2120.2873 8.7083 3.4663 13.865 
  30.4242 23.6066 2639.6436 10.5612 15.2400 173.2050 5282.7605 11.8056 4.8400 19.36 

 



 

 

 

ttnnxxTToowweerr  
Job 

7WAN235A (BOE - Richard D. Riddle School)  

Page  

7  

Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 
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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 
101.00-50.79 

      1.03 1.03 1.05       

L2 50.79-1.50       1.03 1.03 1.05       

 

 

 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 

or 

Leg  

Allow 

Shield 

Exclude 

From 

Torque 
Calculation 

Component 

Type 

Placement 

 

ft 

Total 

Number 

 CAAA 

 

ft2/ft 

Weight 

 

klf 

Safety Line 3/8 

(Unknown) 

C No No CaAa (Out 

Of Face) 

101.00 - 1.50 1 No Ice 

1/2'' Ice 

1'' Ice 

0.04 

0.14 

0.24 

0.00 

0.00 

0.00 
9x18 HCS 

(T-Mobile) 

A No No Inside Pole 101.00 - 1.50 1 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
6x12 HCS 6AWG 

(T-Mobile) 

A No No Inside Pole 101.00 - 1.50 2 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
6x12 HCS 4AWG 

(T-Mobile) 

A No No Inside Pole 101.00 - 1.50 1 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
6x12 HCS 4AWG 

(T-Mobile) 

A No No Inside Pole 1.50 - 1.50 1 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

 

 

 
 

 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 

 
lb 

L1 101.00-50.79 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.883 

151.63 

0.00 

11.05 
L2 50.79-1.50 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.848 

148.86 

0.00 

10.84 

 

 

 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 

 

lb 

L1 101.00-50.79 A 
B 

C 

0.923 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

11.147 

151.63 
0.00 

60.14 
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Tower 

Section 

Tower 

 Elevation 

ft 

Face 

or 

Leg  

Ice 

Thickness 

in 

AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

lb 

L2 50.79-1.50 A 

B 

C 

0.831 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

10.943 

148.86 

0.00 

59.04 

 

 

 

   Feed Line Center of Pressure     
 

 Section Elevation  

 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

L1 101.00-50.79 -0.2480 0.1432 -0.7656 0.4420 
L2 50.79-1.50 -0.2500 0.1443 -0.8054 0.4650 

 

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

 

 

   Discrete Tower Loads    
 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

EEI Band-On 12' Low Profile 

Platform w/12 pipe 

(T-Mobile) 

A None   0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

29.35 

70.00 

110.65 

29.35 

70.00 

110.65 

2000.00 

3000.00 

4000.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

A From Face 4.17 

-6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

-6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Ericsson AIR6449 B41 

(T-Mobile) 

A From Face 4.17 

-2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

5.68 

5.98 

6.29 

2.49 

2.72 

2.95 

119.00 

158.12 

201.46 
8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

1.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RFS 

APXVAARR24_43-U-NA20 
(T-Mobile) 

A From Face 4.17 

2.00 
0.00 

0.0000 102.00 No Ice 

1/2'' Ice 
1'' Ice 

20.24 

20.85 
21.46 

8.89 

9.39 
9.89 

153.00 

283.00 
413.00 

8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

1.00 
0.00 

0.0000 102.00 No Ice 

1/2'' Ice 
1'' Ice 

1.90 

2.85 
3.80 

1.90 

2.85 
3.80 

29.00 

46.00 
63.00 

Commscope 2HH-38A-R4 

(T-Mobile) 

A From Face 4.17 

6.00 
0.00 

0.0000 102.00 No Ice 

1/2'' Ice 
1'' Ice 

11.17 

11.61 
12.05 

4.61 

4.92 
5.23 

327.00 

370.00 
413.00 

8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

2.00 
0.00 

0.0000 102.00 No Ice 

1/2'' Ice 
1'' Ice 

1.90 

2.85 
3.80 

1.90 

2.85 
3.80 

29.00 

46.00 
63.00 

RRU 4424 B25 A From Face 3.67 0.0000 99.50 No Ice 1.86 0.82 47.00 
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

(T-Mobile) -6.00 

3.50 

1/2'' Ice 

1'' Ice 

2.03 

2.20 

0.94 

1.06 

63.00 

79.00 
RRU 4424 B25 

(T-Mobile) 

A From Face 3.67 

-6.00 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 11 B2 

(T-Mobile) 

A From Face 3.67 

1.50 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

2.79 

3.00 

3.21 

1.19 

1.34 

1.49 

51.00 

75.00 

99.00 
RRU 4449 B71+B85 

(T-Mobile) 

A From Face 3.67 

1.50 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.67 

1.80 

1.93 

1.15 

1.30 

1.45 

74.00 

93.00 

112.00 
RRU 4415 B66A 

(T-Mobile) 

A From Face 3.67 

6.00 

3.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 4415 B66A 

(T-Mobile) 

A From Face 3.67 

6.00 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

B From Face 4.17 

-6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

B From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Ericsson AIR6449 B41 

(T-Mobile) 

B From Face 4.17 

-2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

5.68 

5.98 

6.29 

2.49 

2.72 

2.95 

119.00 

158.12 

201.46 
8' Mount Pipe 

(T-Mobile) 

B From Face 3.67 

1.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RFS 

APXVAARR24_43-U-NA20 

(T-Mobile) 

B From Face 4.17 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

20.24 

20.85 

21.46 

8.89 

9.39 

9.89 

153.00 

283.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

B From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

B From Face 4.17 

6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

B From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RRU 4424 B25 

(T-Mobile) 

B From Face 3.67 

-6.00 

3.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 4424 B25 

(T-Mobile) 

B From Face 3.67 

-6.00 
1.50 

0.0000 99.50 No Ice 

1/2'' Ice 
1'' Ice 

1.86 

2.03 
2.20 

0.82 

0.94 
1.06 

47.00 

63.00 
79.00 

RRU 11 B2 

(T-Mobile) 

B From Face 3.67 

1.50 
1.50 

0.0000 99.50 No Ice 

1/2'' Ice 
1'' Ice 

2.79 

3.00 
3.21 

1.19 

1.34 
1.49 

51.00 

75.00 
99.00 

RRU 4449 B71+B85 

(T-Mobile) 

B From Face 3.67 

2.50 
1.50 

0.0000 99.50 No Ice 

1/2'' Ice 
1'' Ice 

1.67 

1.80 
1.93 

1.15 

1.30 
1.45 

74.00 

93.00 
112.00 

RRU 4415 B66A 

(T-Mobile) 

B From Face 3.67 

6.00 
3.50 

0.0000 99.50 No Ice 

1/2'' Ice 
1'' Ice 

1.86 

2.03 
2.20 

0.82 

0.94 
1.06 

47.00 

63.00 
79.00 

RRU 4415 B66A B From Face 3.67 0.0000 99.50 No Ice 1.86 0.82 47.00 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

(T-Mobile) 6.00 

1.50 

1/2'' Ice 

1'' Ice 

2.03 

2.20 

0.94 

1.06 

63.00 

79.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

C From Face 4.67 

-6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

C From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Ericsson AIR6449 B41 

(T-Mobile) 

C From Face 4.67 

-2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

5.68 

5.98 

6.29 

2.49 

2.72 

2.95 

119.00 

158.12 

201.46 
8' Mount Pipe 

(T-Mobile) 

C From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RFS 

APXVAARR24_43-U-NA20 

(T-Mobile) 

C From Face 4.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

20.24 

20.85 

21.46 

8.89 

9.39 

9.89 

153.00 

283.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

C From Face 4.67 

6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

C From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RRU 4424 B25 

(T-Mobile) 

C From Face 3.67 

-6.00 

3.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 4424 B25 

(T-Mobile) 

C From Face 3.67 

-6.00 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 11 B2 

(T-Mobile) 

C From Face 3.67 

1.50 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

2.79 

3.00 

3.21 

1.19 

1.34 

1.49 

51.00 

75.00 

99.00 
RRU 4449 B71+B85 

(T-Mobile) 

C From Face 3.67 

2.50 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.67 

1.80 

1.93 

1.15 

1.30 

1.45 

74.00 

93.00 

112.00 
RRU 4415 B66A 

(T-Mobile) 

C From Face 3.67 

6.00 

2.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 4415 B66A 

(T-Mobile) 

C From Face 3.67 

6.00 

2.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
Andrew SO 101-1 

(Other) 

A None   0.0000 69.00 No Ice 

1/2'' Ice 
1'' Ice 

3.75 

4.45 
5.15 

1.28 

1.39 
1.50 

84.00 

111.00 
138.00 

Andrew SO 101-1 

(Other) 

B None   0.0000 69.00 No Ice 

1/2'' Ice 
1'' Ice 

3.75 

4.45 
5.15 

1.28 

1.39 
1.50 

84.00 

111.00 
138.00 

Andrew SO 101-1 

(Other) 

C None   0.0000 69.00 No Ice 

1/2'' Ice 
1'' Ice 

3.75 

4.45 
5.15 

1.28 

1.39 
1.50 

84.00 

111.00 
138.00 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

 

 

 222-H Verification Constants   
 

Constant Value 

Kd 0.95 

Ice Thickness Importance Factor 1 

Zg 900 

α 9.5 

Kzmin 0.85 

Kc n/a 
Kt 1 

f 1 

Ke 0.987 

 

 

 222-H Section Verification ArRr By Element    
 

Section 

Elevation 

 
ft 

Elem. 

Num. 

Size 

 

C C 

w/Ice 

F 

a 

c 
e 

e e 

w/Ice 

Ar 

 

 

ft2 

Ar 

w/Ice 

 

ft2 

ArRr 

 

 

ft2 

ArRr 

w/Ice 

 

ft2 

L1 101.00-50.79 1 TP23.05x16x0.1875 202.118 78.212   1 1 85.345 93.297 85.345 93.297

         Sum: 85.345 93.297 85.345 93.297

L2 50.79-1.50 2 TP30x22.1948x0.25 241.837 90.981   1 1 113.039 120.845 113.039 120.067
         Sum: 113.039 120.845 113.039 120.067

         

 

 

 

 

 222-H Section Verification Tables - No Ice    
 

Section 

Elevation 

 
ft 

zwind 

 

 
ft 

zice 

 

 
ft 

Kz 

 

 
 

Kh 

 

 
 

Kzt 

 

 
 

tz 

 

 
in 

qz 

 

 
psf 

F 

a 

c 
e 

e ArRr 

 

 

ft2 

L1 101.00-50.79 74.82  1.191 1 1  34.5   1 85.345 

L2 50.79-1.50 26.21  0.955 1 1  27.2   1 113.039 

 

 

 222-H Section Verification Tables - Ice    
 

Section 
Elevation 

 

ft 

zwind 

 

 

ft 

zice 

 

 

ft 

Kz 

 

 

 

Kh 

 

 

 

Kzt 

 

 

 

tz 
 

 

in 

qz 

 

 

psf 

F 
a 

c 

e 

e ArRr 

 

 

ft2 

L1 101.00-50.79 74.82 75.90 1.191 1 1 0.9225 4.3   1 93.297 
L2 50.79-1.50 26.21 26.15 0.955 1 1 0.8306 3.4   1 120.067 
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Designed by 

FJoy 

 

 222-H Section Verification Tables - Service    
 

Section 
Elevation 

 

ft 

zwind 

 

 

ft 

zice 

 

 

ft 

Kz 

 

 

 

Kh 

 

 

 

Kzt 

 

 

 

tz 
 

 

in 

qz 

 

 

psf 

F 
a 

c 

e 

e ArRr 

 

 

ft2 

L1 101.00-50.79 74.82  1.191 1 1  9.2   1 85.345 

L2 50.79-1.50 26.21  0.955 1 1  7.2   1 113.039 

 

 

   Tower Pressures - No Ice     
 

GH = 1.100 

 

Section 
Elevation 

 

ft 

z  
 

 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 

ft2
 

F 
a 

c 

e 

AF 

 

 

ft2
 

AR 

 

 

ft2
 

Aleg 

 

 

ft2
 

Leg 
 % 

 

 

CAAA 
In 

Face 

ft2
 

CAAA 
Out 

Face 

ft2
 

L1 

101.00-50.79 

74.82 1.191 34.5 82.859 A 

B 

C 

0.000 

0.000 

0.000 

85.345 

85.345 

85.345 

85.345 100.00 

100.00 

100.00 

0.000 

0.000 

0.000 

0.000 

0.000 

1.883 
L2 50.79-1.50 26.21 0.955 27.2 109.746 A 

B 

C 

0.000 

0.000 

0.000 

113.039 

113.039 

113.039 

113.039 100.00 

100.00 

100.00 

0.000 

0.000 

0.000 

0.000 

0.000 

1.848 

 

 

   Tower Pressure - With Ice    
 

GH = 1.100 

 

Section 

Elevation 
 

ft 

z  

 
 

ft 

KZ 

 

qz 

 

 

psf 

tZ 

 

 

in 

AG 

 

 

ft2
 

F 

a 
c 

e 

AF 

 

 

ft2
 

AR 

 

 

ft2
 

Aleg 

 

 

ft2
 

Leg 

 % 

 

 

CAAA 

In 
Face 

ft2
 

CAAA 

Out 
Face 

ft2
 

L1 101.00-50.79 74.82 1.191 4.3 0.9225 90.579 A 

B 
C 

0.000 

0.000 
0.000 

93.297 

93.297 
93.297 

93.297 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
11.147 

L2 50.79-1.50 26.21 0.955 3.4 0.8306 117.325 A 

B 
C 

0.000 

0.000 
0.000 

120.845 

120.845 
120.845 

120.845 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
10.943 

 

 

 

   Tower Pressure - Service    
 

GH = 1.100 

 

Section 
Elevation 

 

ft 

z  
 

 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 

ft2
 

F 
a 

c 

e 

AF 

 

 

ft2
 

AR 

 

 

ft2
 

Aleg 

 

 

ft2
 

Leg 
 % 

 

 

CAAA 
In 

Face 

ft2
 

CAAA 
Out 

Face 

ft2
 

L1 
101.00-50.79 

74.82 1.191 9.2 82.859 A 
B 

C 

0.000 
0.000 

0.000 

85.345 
85.345 

85.345 

85.345 100.00 
100.00 

100.00 

0.000 
0.000 

0.000 

0.000 
0.000 

1.883 



 

 

 

ttnnxxTToowweerr  
Job 

7WAN235A (BOE - Richard D. Riddle School)  

Page  

13  

Morris & Ritchie Associates, 
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FAX:  
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Designed by 

FJoy 

Section 

Elevation 

 
ft 

z  

 

 
ft 

KZ 

 

qz 

 

 

psf 

AG 

 

 
ft2

 

F 

a 

c 
e 

AF 

 

 
ft2

 

AR 

 

 
ft2

 

Aleg 

 

 
ft2

 

Leg 

 % 

 

 

CAAA 

In 

Face 
ft2

 

CAAA 

Out 

Face 
ft2

 

L2 50.79-1.50 26.21 0.955 7.2 109.746 A 

B 
C 

0.000 

0.000 
0.000 

113.039 

113.039 
113.039 

113.039 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
1.848 

 

 

   Tower Forces - No Ice - Wind Normal To Face    
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

L1 

101.00-50.79 

162.68 2064.54 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

34.5 1 

1 
1 

1 

1 
1 

85.345 

85.345 
85.345 

2438.21 0.05 C 

L2 50.79-1.50 159.70 3862.62 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

27.2 1 

1 
1 

1 

1 
1 

113.039 

113.039 
113.039 

2526.52 0.05 C 

Sum Weight: 322.38 5927.16         OTM 241190.73 

lb-ft 

4964.73    

 

 

 

 

   Tower Forces - No Ice - Wind 60 To Face    
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

L1 

101.00-50.79 

162.68 2064.54 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

34.5 1 

1 
1 

1 

1 
1 

85.345 

85.345 
85.345 

2438.21 0.05 C 

L2 50.79-1.50 159.70 3862.62 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

27.2 1 

1 
1 

1 

1 
1 

113.039 

113.039 
113.039 

2526.52 0.05 C 

Sum Weight: 322.38 5927.16         OTM 241190.73 

lb-ft 

4964.73    

 

 

 

 

   Tower Forces - No Ice - Wind 90 To Face     
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

klf 

Ctrl. 

Face 

L1 

101.00-50.79 

162.68 2064.54 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

34.5 1 

1 
1 

1 

1 
1 

85.345 

85.345 
85.345 

2438.21 0.05 C 

L2 50.79-1.50 159.70 3862.62 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

27.2 1 

1 
1 

1 

1 
1 

113.039 

113.039 
113.039 

2526.52 0.05 C 
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Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

Sum Weight: 322.38 5927.16         OTM 241190.73 

lb-ft 

4964.73    

 

 

 

 

   Tower Forces - With Ice - Wind Normal To Face     
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

L1 

101.00-50.79 

211.78 3233.59 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

4.3 1 

1 
1 

1 

1 
1 

93.297 

93.297 
93.297 

585.96 0.01 C 

L2 50.79-1.50 207.90 5236.24 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

3.4 1 

1 
1 

1 

1 
1 

120.067 

120.067 
120.067 

581.72 0.01 C 

Sum Weight: 419.68 8469.83         OTM 57334.88 

lb-ft 

1167.68    

 

 

 

 

   Tower Forces - With Ice - Wind 60 To Face     
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

L1 

101.00-50.79 

211.78 3233.59 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

4.3 1 

1 
1 

1 

1 
1 

93.297 

93.297 
93.297 

585.96 0.01 C 

L2 50.79-1.50 207.90 5236.24 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

3.4 1 

1 
1 

1 

1 
1 

120.067 

120.067 
120.067 

581.72 0.01 C 

Sum Weight: 419.68 8469.83         OTM 57334.88 

lb-ft 

1167.68    

 

 

 

 

   Tower Forces - With Ice - Wind 90 To Face     
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

klf 

Ctrl. 

Face 

L1 

101.00-50.79 

211.78 3233.59 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

4.3 1 

1 
1 

1 

1 
1 

93.297 

93.297 
93.297 

585.96 0.01 C 

L2 50.79-1.50 207.90 5236.24 A 

B 

1 

1 

1.2 

1.2 

3.4 1 

1 

1 

1 

120.067 

120.067 

581.72 0.01 C 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

C 1 1.2 1 1 120.067 

Sum Weight: 419.68 8469.83         OTM 57334.88 
lb-ft 

1167.68    

 

 

 

 

   Tower Forces - Service - Wind Normal To Face    
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

klf 

Ctrl. 

Face 

L1 
101.00-50.79 

162.68 2064.54 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

9.2 1 
1 

1 

1 
1 

1 

85.345 
85.345 

85.345 

647.42 0.01 C 

L2 50.79-1.50 159.70 3862.62 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

7.2 1 
1 

1 

1 
1 

1 

113.039 
113.039 

113.039 

670.87 0.01 C 

Sum Weight: 322.38 5927.16         OTM 64043.92 
lb-ft 

1318.30    

 

 

 

 

   Tower Forces - Service - Wind 60 To Face    
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

klf 

Ctrl. 

Face 

L1 
101.00-50.79 

162.68 2064.54 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

9.2 1 
1 

1 

1 
1 

1 

85.345 
85.345 

85.345 

647.42 0.01 C 

L2 50.79-1.50 159.70 3862.62 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

7.2 1 
1 

1 

1 
1 

1 

113.039 
113.039 

113.039 

670.87 0.01 C 

Sum Weight: 322.38 5927.16         OTM 64043.92 
lb-ft 

1318.30    

 

 

 

 

   Tower Forces - Service - Wind 90 To Face     
 

Section 
Elevation 

 

ft 

Add 
Weight 

 

lb 

Self 
Weight 

 

lb 

F 
a 

c 

e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

lb 

w 
 

 

klf 

Ctrl. 
Face 

L1 
101.00-50.79 

162.68 2064.54 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

9.2 1 
1 

1 

1 
1 

1 

85.345 
85.345 

85.345 

647.42 0.01 C 

L2 50.79-1.50 159.70 3862.62 A 1 0.73 7.2 1 1 113.039 670.87 0.01 C 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

B 

C 

1 

1 

0.73 

0.73 

1 

1 

1 

1 

113.039 

113.039 
Sum Weight: 322.38 5927.16         OTM 64043.92 

lb-ft 

1318.30    

 

 

 

 

 Discrete Appurtenance Pressures - No Ice    GH = 1.100   
 

Description Aiming 
Azimuth  

° 

Weight 
 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 
 

ft 

Kz qz 
 

psf 

CAAC 
Front 

ft2 

CAAC 
Side 

ft2 

EEI Band-On 12' Low 
Profile Platform w/12 

pipe 

0.0000 2000.00 0.00 0.00 99.50 1.264 36.8 29.35 29.35 

Commscope 
2HH-38A-R4 

300.0000 327.00 -7.19 2.78 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 300.0000 29.00 -6.76 3.03 102.00 1.271 37.0 1.90 1.90 

Ericsson AIR6449 B41 300.0000 119.00 -5.19 -0.69 102.00 1.271 37.0 5.68 2.49 
8' Mount Pipe 300.0000 29.00 -3.26 -3.03 102.00 1.271 37.0 1.90 1.90 

RFS 

APXVAARR24_43-U-N
A20 

300.0000 153.00 -3.19 -4.15 102.00 1.271 37.0 20.24 8.89 

8' Mount Pipe 300.0000 29.00 -3.26 -3.03 102.00 1.271 37.0 1.90 1.90 

Commscope 
2HH-38A-R4 

300.0000 327.00 -1.19 -7.61 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 300.0000 29.00 -2.76 -3.90 102.00 1.271 37.0 1.90 1.90 

RRU 4424 B25 300.0000 47.00 -6.76 3.02 103.00 1.274 37.1 1.86 0.82 
RRU 4424 B25 300.0000 47.00 -6.76 3.02 101.00 1.268 36.9 1.86 0.82 

RRU 11 B2 300.0000 51.00 -3.01 -3.47 101.00 1.268 36.9 2.79 1.19 

RRU 4449 B71+B85 300.0000 74.00 -3.01 -3.47 101.00 1.268 36.9 1.67 1.15 
RRU 4415 B66A 300.0000 47.00 -0.76 -7.37 103.00 1.274 37.1 1.86 0.82 

RRU 4415 B66A 300.0000 47.00 -0.76 -7.37 101.00 1.268 36.9 1.86 0.82 

Commscope 
2HH-38A-R4 

60.0000 327.00 1.19 -7.61 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 37.0 1.90 1.90 

Ericsson AIR6449 B41 60.0000 119.00 3.19 -4.15 102.00 1.271 37.0 5.68 2.49 
8' Mount Pipe 60.0000 29.00 4.26 -1.30 102.00 1.271 37.0 1.90 1.90 

RFS 

APXVAARR24_43-U-N
A20 

60.0000 153.00 5.19 -0.69 102.00 1.271 37.0 20.24 8.89 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 37.0 1.90 1.90 

Commscope 
2HH-38A-R4 

60.0000 327.00 7.19 2.78 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 37.0 1.90 1.90 

RRU 4424 B25 60.0000 47.00 0.76 -7.37 103.00 1.274 37.1 1.86 0.82 
RRU 4424 B25 60.0000 47.00 0.76 -7.37 101.00 1.268 36.9 1.86 0.82 

RRU 11 B2 60.0000 51.00 4.51 -0.87 101.00 1.268 36.9 2.79 1.19 

RRU 4449 B71+B85 60.0000 74.00 5.01 -0.01 101.00 1.268 36.9 1.67 1.15 
RRU 4415 B66A 60.0000 47.00 6.76 3.02 103.00 1.274 37.1 1.86 0.82 

RRU 4415 B66A 60.0000 47.00 6.76 3.02 101.00 1.268 36.9 1.86 0.82 

Commscope 
2HH-38A-R4 

180.0000 327.00 6.00 5.34 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 37.0 1.90 1.90 

Ericsson AIR6449 B41 180.0000 119.00 2.00 5.34 102.00 1.271 37.0 5.68 2.49 
8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 37.0 1.90 1.90 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Description Aiming 

Azimuth  

° 

Weight 

 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 

 

ft 

Kz qz 

 

psf 

CAAC 

Front 

ft2 

CAAC 

Side 

ft2 

RFS 

APXVAARR24_43-U-N

A20 

180.0000 153.00 -2.00 5.34 102.00 1.271 37.0 20.24 8.89 

8' Mount Pipe 300.0000 29.00 -2.76 -3.90 102.00 1.271 37.0 1.90 1.90 

Commscope 

2HH-38A-R4 

180.0000 327.00 -6.00 5.34 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 37.0 1.90 1.90 

RRU 4424 B25 180.0000 47.00 6.00 4.35 103.00 1.274 37.1 1.86 0.82 

RRU 4424 B25 180.0000 47.00 6.00 4.35 101.00 1.268 36.9 1.86 0.82 
RRU 11 B2 180.0000 51.00 -1.50 4.35 101.00 1.268 36.9 2.79 1.19 

RRU 4449 B71+B85 180.0000 74.00 -2.50 4.35 101.00 1.268 36.9 1.67 1.15 

RRU 4415 B66A 180.0000 47.00 -6.00 4.35 102.00 1.271 37.0 1.86 0.82 
RRU 4415 B66A 180.0000 47.00 -6.00 4.35 102.00 1.271 37.0 1.86 0.82 

Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 34.1 3.75 1.28 

Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 34.1 3.75 1.28 
Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 34.1 3.75 1.28 

  Sum 

Weight: 

6317.00        

 

  

 Discrete Appurtenance Pressures - With Ice    GH = 1.100   
 

Description Aiming 

Azimuth  

° 

Weight 

 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 

 

ft 

Kz qz 

 

psf 

CAAC 

Front 

ft2 

CAAC 

Side 

ft2 

tz 

 

in 

EEI Band-On 12' Low 
Profile Platform w/12 

pipe 

0.0000 3898.37 0.00 0.00 99.50 1.264 4.6 106.52 106.52 0.9492 

Commscope 
2HH-38A-R4 

300.0000 408.83 -7.19 2.78 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 300.0000 61.35 -6.76 3.03 102.00 1.271 4.6 3.71 3.71 0.9515 

Ericsson AIR6449 B41 300.0000 197.26 -5.19 -0.69 102.00 1.271 4.6 6.26 2.93 0.9515 
8' Mount Pipe 300.0000 61.35 -3.26 -3.03 102.00 1.271 4.6 3.71 3.71 0.9515 

RFS 

APXVAARR24_43-U-N
A20 

300.0000 400.40 -3.19 -4.15 102.00 1.271 4.6 21.40 9.84 0.9515 

8' Mount Pipe 300.0000 61.35 -3.26 -3.03 102.00 1.271 4.6 3.71 3.71 0.9515 

Commscope 
2HH-38A-R4 

300.0000 408.83 -1.19 -7.61 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 300.0000 61.35 -2.76 -3.90 102.00 1.271 4.6 3.71 3.71 0.9515 

RRU 4424 B25 300.0000 77.48 -6.76 3.02 103.00 1.274 4.6 2.18 1.05 0.9525 
RRU 4424 B25 300.0000 77.42 -6.76 3.02 101.00 1.268 4.6 2.18 1.05 0.9506 

RRU 11 B2 300.0000 96.63 -3.01 -3.47 101.00 1.268 4.6 3.19 1.48 0.9506 

RRU 4449 B71+B85 300.0000 110.12 -3.01 -3.47 101.00 1.268 4.6 1.92 1.44 0.9506 
RRU 4415 B66A 300.0000 77.48 -0.76 -7.37 103.00 1.274 4.6 2.18 1.05 0.9525 

RRU 4415 B66A 300.0000 77.42 -0.76 -7.37 101.00 1.268 4.6 2.18 1.05 0.9506 

Commscope 
2HH-38A-R4 

60.0000 408.83 1.19 -7.61 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 60.0000 61.35 4.76 -0.44 102.00 1.271 4.6 3.71 3.71 0.9515 

Ericsson AIR6449 B41 60.0000 197.26 3.19 -4.15 102.00 1.271 4.6 6.26 2.93 0.9515 
8' Mount Pipe 60.0000 61.35 4.26 -1.30 102.00 1.271 4.6 3.71 3.71 0.9515 

RFS 

APXVAARR24_43-U-N
A20 

60.0000 400.40 5.19 -0.69 102.00 1.271 4.6 21.40 9.84 0.9515 

8' Mount Pipe 60.0000 61.35 4.76 -0.44 102.00 1.271 4.6 3.71 3.71 0.9515 

Commscope 
2HH-38A-R4 

60.0000 408.83 7.19 2.78 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 60.0000 61.35 4.76 -0.44 102.00 1.271 4.6 3.71 3.71 0.9515 

RRU 4424 B25 60.0000 77.48 0.76 -7.37 103.00 1.274 4.6 2.18 1.05 0.9525 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Description Aiming 

Azimuth  

° 

Weight 

 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 

 

ft 

Kz qz 

 

psf 

CAAC 

Front 

ft2 

CAAC 

Side 

ft2 

tz 

 

in 

RRU 4424 B25 60.0000 77.42 0.76 -7.37 101.00 1.268 4.6 2.18 1.05 0.9506 

RRU 11 B2 60.0000 96.63 4.51 -0.87 101.00 1.268 4.6 3.19 1.48 0.9506 

RRU 4449 B71+B85 60.0000 110.12 5.01 -0.01 101.00 1.268 4.6 1.92 1.44 0.9506 
RRU 4415 B66A 60.0000 77.48 6.76 3.02 103.00 1.274 4.6 2.18 1.05 0.9525 

RRU 4415 B66A 60.0000 77.42 6.76 3.02 101.00 1.268 4.6 2.18 1.05 0.9506 

Commscope 
2HH-38A-R4 

180.0000 408.83 6.00 5.34 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 180.0000 61.35 -2.00 4.34 102.00 1.271 4.6 3.71 3.71 0.9515 

Ericsson AIR6449 B41 180.0000 197.26 2.00 5.34 102.00 1.271 4.6 6.26 2.93 0.9515 
8' Mount Pipe 180.0000 61.35 -2.00 4.34 102.00 1.271 4.6 3.71 3.71 0.9515 

RFS 

APXVAARR24_43-U-N
A20 

180.0000 400.40 -2.00 5.34 102.00 1.271 4.6 21.40 9.84 0.9515 

8' Mount Pipe 300.0000 61.35 -2.76 -3.90 102.00 1.271 4.6 3.71 3.71 0.9515 

Commscope 
2HH-38A-R4 

180.0000 408.83 -6.00 5.34 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 180.0000 61.35 -2.00 4.34 102.00 1.271 4.6 3.71 3.71 0.9515 

RRU 4424 B25 180.0000 77.48 6.00 4.35 103.00 1.274 4.6 2.18 1.05 0.9525 
RRU 4424 B25 180.0000 77.42 6.00 4.35 101.00 1.268 4.6 2.18 1.05 0.9506 

RRU 11 B2 180.0000 96.63 -1.50 4.35 101.00 1.268 4.6 3.19 1.48 0.9506 

RRU 4449 B71+B85 180.0000 110.12 -2.50 4.35 101.00 1.268 4.6 1.92 1.44 0.9506 
RRU 4415 B66A 180.0000 77.45 -6.00 4.35 102.00 1.271 4.6 2.18 1.05 0.9515 

RRU 4415 B66A 180.0000 77.45 -6.00 4.35 102.00 1.271 4.6 2.18 1.05 0.9515 

Andrew SO 101-1 0.0000 133.41 0.00 0.00 69.00 1.171 4.3 5.03 1.48 0.9151 
Andrew SO 101-1 0.0000 133.41 0.00 0.00 69.00 1.171 4.3 5.03 1.48 0.9151 

Andrew SO 101-1 0.0000 133.41 0.00 0.00 69.00 1.171 4.3 5.03 1.48 0.9151 

  Sum 
Weight: 

10830.46         

 

 

 Discrete Appurtenance Pressures - Service    GH = 1.100   
 

Description Aiming 

Azimuth  
° 

Weight 

 
lb 

Offsetx 

 
ft 

Offsetz 

 
ft 

z 

 
ft 

Kz qz 

 
psf 

CAAC 

Front 
ft2 

CAAC 

Side 
ft2 

EEI Band-On 12' Low 

Profile Platform w/12 

pipe 

0.0000 2000.00 0.00 0.00 99.50 1.264 9.8 29.35 29.35 

Commscope 

2HH-38A-R4 

300.0000 327.00 -7.19 2.78 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 300.0000 29.00 -6.76 3.03 102.00 1.271 9.8 1.90 1.90 
Ericsson AIR6449 B41 300.0000 119.00 -5.19 -0.69 102.00 1.271 9.8 5.68 2.49 

8' Mount Pipe 300.0000 29.00 -3.26 -3.03 102.00 1.271 9.8 1.90 1.90 

RFS 
APXVAARR24_43-U-N

A20 

300.0000 153.00 -3.19 -4.15 102.00 1.271 9.8 20.24 8.89 

8' Mount Pipe 300.0000 29.00 -3.26 -3.03 102.00 1.271 9.8 1.90 1.90 
Commscope 

2HH-38A-R4 

300.0000 327.00 -1.19 -7.61 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 300.0000 29.00 -2.76 -3.90 102.00 1.271 9.8 1.90 1.90 
RRU 4424 B25 300.0000 47.00 -6.76 3.02 103.00 1.274 9.8 1.86 0.82 

RRU 4424 B25 300.0000 47.00 -6.76 3.02 101.00 1.268 9.8 1.86 0.82 

RRU 11 B2 300.0000 51.00 -3.01 -3.47 101.00 1.268 9.8 2.79 1.19 
RRU 4449 B71+B85 300.0000 74.00 -3.01 -3.47 101.00 1.268 9.8 1.67 1.15 

RRU 4415 B66A 300.0000 47.00 -0.76 -7.37 103.00 1.274 9.8 1.86 0.82 

RRU 4415 B66A 300.0000 47.00 -0.76 -7.37 101.00 1.268 9.8 1.86 0.82 
Commscope 

2HH-38A-R4 

60.0000 327.00 1.19 -7.61 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 9.8 1.90 1.90 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Description Aiming 

Azimuth  

° 

Weight 

 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 

 

ft 

Kz qz 

 

psf 

CAAC 

Front 

ft2 

CAAC 

Side 

ft2 

Ericsson AIR6449 B41 60.0000 119.00 3.19 -4.15 102.00 1.271 9.8 5.68 2.49 

8' Mount Pipe 60.0000 29.00 4.26 -1.30 102.00 1.271 9.8 1.90 1.90 

RFS 
APXVAARR24_43-U-N

A20 

60.0000 153.00 5.19 -0.69 102.00 1.271 9.8 20.24 8.89 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 9.8 1.90 1.90 
Commscope 

2HH-38A-R4 

60.0000 327.00 7.19 2.78 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 9.8 1.90 1.90 
RRU 4424 B25 60.0000 47.00 0.76 -7.37 103.00 1.274 9.8 1.86 0.82 

RRU 4424 B25 60.0000 47.00 0.76 -7.37 101.00 1.268 9.8 1.86 0.82 

RRU 11 B2 60.0000 51.00 4.51 -0.87 101.00 1.268 9.8 2.79 1.19 
RRU 4449 B71+B85 60.0000 74.00 5.01 -0.01 101.00 1.268 9.8 1.67 1.15 

RRU 4415 B66A 60.0000 47.00 6.76 3.02 103.00 1.274 9.8 1.86 0.82 

RRU 4415 B66A 60.0000 47.00 6.76 3.02 101.00 1.268 9.8 1.86 0.82 
Commscope 

2HH-38A-R4 

180.0000 327.00 6.00 5.34 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 9.8 1.90 1.90 
Ericsson AIR6449 B41 180.0000 119.00 2.00 5.34 102.00 1.271 9.8 5.68 2.49 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 9.8 1.90 1.90 

RFS 
APXVAARR24_43-U-N

A20 

180.0000 153.00 -2.00 5.34 102.00 1.271 9.8 20.24 8.89 

8' Mount Pipe 300.0000 29.00 -2.76 -3.90 102.00 1.271 9.8 1.90 1.90 
Commscope 

2HH-38A-R4 

180.0000 327.00 -6.00 5.34 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 9.8 1.90 1.90 
RRU 4424 B25 180.0000 47.00 6.00 4.35 103.00 1.274 9.8 1.86 0.82 

RRU 4424 B25 180.0000 47.00 6.00 4.35 101.00 1.268 9.8 1.86 0.82 

RRU 11 B2 180.0000 51.00 -1.50 4.35 101.00 1.268 9.8 2.79 1.19 
RRU 4449 B71+B85 180.0000 74.00 -2.50 4.35 101.00 1.268 9.8 1.67 1.15 

RRU 4415 B66A 180.0000 47.00 -6.00 4.35 102.00 1.271 9.8 1.86 0.82 

RRU 4415 B66A 180.0000 47.00 -6.00 4.35 102.00 1.271 9.8 1.86 0.82 
Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 9.0 3.75 1.28 

Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 9.0 3.75 1.28 

Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 9.0 3.75 1.28 
  Sum 

Weight: 

6317.00        
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 Force Totals      
 

Load 
Case 

Vertical 
Forces 

 

lb 

Sum of 
Forces 

X 

lb 

Sum of 
Forces 

Z 

lb 

 Sum of 
Overturning 

Moments, Mx 

lb-ft 

 Sum of 
Overturning 

Moments, Mz 

lb-ft 

Sum of Torques 
 

 

lb-ft 

Leg Weight 5927.16      

Bracing Weight 0.00      

Total Member Self-Weight 5927.16   524.69 236.51  
Total Weight 12566.54   524.69 236.51  

Wind 0 deg - No Ice  0.00 -11534.21 -883683.98 236.51 -517.09 

Wind 30 deg - No Ice  5767.10 -9988.92 -765222.48 -441867.87 -240.61 
Wind 60 deg - No Ice  9988.92 -5767.10 -441579.64 -765510.74 100.33 

Wind 90 deg - No Ice  11534.21 0.00 524.69 -883972.25 414.40 

Wind 120 deg - No Ice  9988.92 5767.10 442629.02 -765510.74 617.42 
Wind 150 deg - No Ice  5767.10 9988.92 766271.86 -441867.87 655.01 

Wind 180 deg - No Ice  0.00 11534.21 884733.36 236.51 517.09 

Wind 210 deg - No Ice  -5767.10 9988.92 766271.86 442340.88 240.61 
Wind 240 deg - No Ice  -9988.92 5767.10 442629.02 765983.75 -100.33 

Wind 270 deg - No Ice  -11534.21 0.00 524.69 884445.26 -414.40 

Wind 300 deg - No Ice  -9988.92 -5767.10 -441579.64 765983.75 -617.42 
Wind 330 deg - No Ice  -5767.10 -9988.92 -765222.48 442340.88 -655.01 

Member Ice 2542.67      

Total Weight Ice 19719.97   832.74 537.38  
Wind 0 deg - Ice  0.00 -2546.41 -191325.50 537.38 -174.95 

Wind 30 deg - Ice  1273.20 -2205.25 -165581.18 -95541.75 -105.79 

Wind 60 deg - Ice  2205.25 -1273.20 -95246.38 -165876.55 -8.28 
Wind 90 deg - Ice  2546.41 0.00 832.74 -191620.88 91.44 

Wind 120 deg - Ice  2205.25 1273.20 96911.87 -165876.55 166.67 

Wind 150 deg - Ice  1273.20 2205.25 167246.67 -95541.75 197.23 
Wind 180 deg - Ice  0.00 2546.41 192990.99 537.38 174.95 

Wind 210 deg - Ice  -1273.20 2205.25 167246.67 96616.51 105.79 

Wind 240 deg - Ice  -2205.25 1273.20 96911.87 166951.31 8.28 
Wind 270 deg - Ice  -2546.41 0.00 832.74 192695.64 -91.44 

Wind 300 deg - Ice  -2205.25 -1273.20 -95246.38 166951.31 -166.67 

Wind 330 deg - Ice  -1273.20 -2205.25 -165581.18 96616.51 -197.23 
Total Weight 12566.54   524.69 236.51  

Wind 0 deg - Service  0.00 -3062.70 -234271.70 218.41 -137.30 

Wind 30 deg - Service  1531.35 -2652.38 -202816.35 -117174.57 -63.89 
Wind 60 deg - Service  2652.38 -1531.35 -116878.73 -203112.20 26.64 

Wind 90 deg - Service  3062.70 0.00 514.24 -234567.55 110.04 

Wind 120 deg - Service  2652.38 1531.35 117907.22 -203112.20 163.95 
Wind 150 deg - Service  1531.35 2652.38 203844.84 -117174.57 173.93 

Wind 180 deg - Service  0.00 3062.70 235300.19 218.41 137.30 

Wind 210 deg - Service  -1531.35 2652.38 203844.84 117611.40 63.89 
Wind 240 deg - Service  -2652.38 1531.35 117907.22 203549.03 -26.64 

Wind 270 deg - Service  -3062.70 0.00 514.24 235004.38 -110.04 

Wind 300 deg - Service  -2652.38 -1531.35 -116878.73 203549.03 -163.95 
Wind 330 deg - Service  -1531.35 -2652.38 -202816.35 117611.40 -173.93 
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 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 
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  Maximum Member Forces   
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

lb 

Major Axis 
Moment 

lb-ft 

Minor Axis 
Moment 

lb-ft 

L1 101 - 50.79 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -15690.99 656.70 -1130.87 

      Max. Mx 20 -9110.37 399110.67 -689.49 

      Max. My 14 -9109.75 285.53 -399505.00 
      Max. Vy 20 -9781.34 399110.67 -689.49 

      Max. Vx 14 9781.93 285.53 -399505.00 

      Max. Torque 24     644.37 
L2 50.79 - 1.5 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -22328.58 749.91 -1219.52 

      Max. Mx 20 -15052.38 965817.31 -730.89 
      Max. My 14 -15052.37 315.25 -966221.74 

      Max. Vy 20 -11570.03 965817.31 -730.89 

      Max. Vx 14 11570.05 315.25 -966221.74 
      Max. Torque 24     702.39 

        

  

 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
lb 

Horizontal, X 
lb 

Horizontal, Z 
lb 

Pole Max. Vert 33 22328.58 0.00 -2546.54 

  Max. Hx 20 15079.85 11534.21 -0.00 
  Max. Hz 2 15079.85 0.00 11534.21 

  Max. Mx 2 964754.58 0.00 11534.21 

  Max. Mz 8 965159.26 -11534.21 -0.00 
  Max. Torsion 24 702.40 5767.10 9988.92 

  Min. Vert 19 11309.88 9988.92 -5767.10 

  Min. Hx 8 15079.85 -11534.21 -0.00 
  Min. Hz 14 15079.85 0.00 -11534.21 

  Min. Mx 14 -966221.74 0.00 -11534.21 

  Min. Mz 20 -965817.31 11534.21 -0.00 
  Min. Torsion 12 -702.29 -5767.10 -9988.92 

      

 

 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 

Dead Only 12566.54 -0.00 0.00 586.46 263.45 -0.01 

1.2 Dead+1.0 Wind 0 deg - No 
Ice 

15079.85 -0.00 -11534.21 -964754.58 314.95 -532.14 

0.9 Dead+1.0 Wind 0 deg - No 

Ice 

11309.88 -0.00 -11534.21 -941828.03 226.45 -524.32 

1.2 Dead+1.0 Wind 30 deg - No 

Ice 

15079.84 5767.10 -9988.92 -835407.42 -482429.67 -219.18 

0.9 Dead+1.0 Wind 30 deg - No 
Ice 

11309.88 5767.10 -9988.92 -815574.40 -470948.40 -223.40 

1.2 Dead+1.0 Wind 60 deg - No 

Ice 

15079.84 9988.92 -5767.10 -482011.94 -835819.65 152.40 
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Load 

Combination 

Vertical  

 

lb 

Shearx 

 

lb 

Shearz 

 

lb 

 Overturning 

Moment, Mx  
lb-ft 

 Overturning 

Moment, Mz 
lb-ft 

Torque 

 

lb-ft 

0.9 Dead+1.0 Wind 60 deg - No 

Ice 

11309.88 9988.92 -5767.10 -470649.16 -815869.80 137.27 

1.2 Dead+1.0 Wind 90 deg - No 
Ice 

15079.85 11534.21 0.00 730.57 -965159.26 483.24 

0.9 Dead+1.0 Wind 90 deg - No 

Ice 

11309.88 11534.21 0.00 524.20 -942118.14 461.26 

1.2 Dead+1.0 Wind 120 deg - 

No Ice 

15079.84 9988.92 5767.10 483474.50 -835822.36 684.47 

0.9 Dead+1.0 Wind 120 deg - 
No Ice 

11309.88 9988.92 5767.10 471698.63 -815871.71 661.61 

1.2 Dead+1.0 Wind 150 deg - 

No Ice 

15079.84 5767.10 9988.92 836873.05 -482432.40 702.29 

0.9 Dead+1.0 Wind 150 deg - 

No Ice 

11309.88 5767.10 9988.92 816626.05 -470950.33 684.59 

1.2 Dead+1.0 Wind 180 deg - 
No Ice 

15079.85 -0.00 11534.21 966221.74 314.87 532.04 

0.9 Dead+1.0 Wind 180 deg - 

No Ice 

11309.88 -0.00 11534.21 942880.76 226.41 524.26 

1.2 Dead+1.0 Wind 210 deg - 

No Ice 

15079.84 -5767.10 9988.92 836885.32 483069.11 219.16 

0.9 Dead+1.0 Wind 210 deg - 
No Ice 

11309.88 -5767.10 9988.92 816634.66 471408.10 223.43 

1.2 Dead+1.0 Wind 240 deg - 

No Ice 

15079.84 -9988.92 5767.10 483486.75 836473.29 -152.44 

0.9 Dead+1.0 Wind 240 deg - 

No Ice 

11309.88 -9988.92 5767.10 471707.24 816339.45 -137.34 

1.2 Dead+1.0 Wind 270 deg - 
No Ice 

15079.85 -11534.21 0.00 730.54 965817.31 -483.22 

0.9 Dead+1.0 Wind 270 deg - 

No Ice 

11309.88 -11534.21 0.00 524.19 942590.87 -461.24 

1.2 Dead+1.0 Wind 300 deg - 

No Ice 

15079.84 -9988.92 -5767.10 -482024.25 836470.65 -684.45 

0.9 Dead+1.0 Wind 300 deg - 
No Ice 

11309.88 -9988.92 -5767.10 -470657.79 816337.57 -661.55 

1.2 Dead+1.0 Wind 330 deg - 

No Ice 

15079.84 -5767.10 -9988.92 -835419.72 483066.51 -702.40 

0.9 Dead+1.0 Wind 330 deg - 

No Ice 

11309.88 -5767.10 -9988.92 -815583.02 471406.23 -684.71 

1.2 Dead+1.0 Ice+1.0 Temp 22328.58 -0.01 0.01 1219.52 749.91 -0.01 
1.2 Dead+1.0 Wind 0 deg+1.0 

Ice+1.0 Temp 

22328.58 -0.00 -2546.54 -222375.13 762.31 -190.26 

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

22328.58 1273.21 -2205.27 -192443.42 -111062.50 -104.76 

1.2 Dead+1.0 Wind 60 deg+1.0 

Ice+1.0 Temp 

22328.58 2205.27 -1273.21 -110581.61 -192923.48 8.81 

1.2 Dead+1.0 Wind 90 deg+1.0 

Ice+1.0 Temp 

22328.58 2546.54 0.00 1242.72 -222853.90 119.99 

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

22328.58 2205.27 1273.22 113067.75 -192923.62 199.07 

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

22328.58 1273.21 2205.27 194929.66 -111062.66 224.76 

1.2 Dead+1.0 Wind 180 

deg+1.0 Ice+1.0 Temp 

22328.58 -0.00 2546.54 224860.72 762.24 190.22 

1.2 Dead+1.0 Wind 210 

deg+1.0 Ice+1.0 Temp 

22328.58 -1273.22 2205.27 194931.22 112588.39 104.73 

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

22328.58 -2205.27 1273.22 113069.29 194451.18 -8.85 

1.2 Dead+1.0 Wind 270 

deg+1.0 Ice+1.0 Temp 

22328.58 -2546.54 0.00 1242.69 224382.00 -120.02 

1.2 Dead+1.0 Wind 300 

deg+1.0 Ice+1.0 Temp 

22328.58 -2205.27 -1273.21 -110583.20 194451.11 -199.09 
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Load 

Combination 

Vertical  

 

lb 

Shearx 

 

lb 

Shearz 

 

lb 

 Overturning 

Moment, Mx  
lb-ft 

 Overturning 

Moment, Mz 
lb-ft 

Torque 

 

lb-ft 

1.2 Dead+1.0 Wind 330 

deg+1.0 Ice+1.0 Temp 

22328.58 -1273.22 -2205.27 -192445.00 112588.35 -224.80 

Dead+Wind 0 deg - Service 12566.54 -0.00 -3062.71 -252802.89 271.65 -144.24 
Dead+Wind 30 deg - Service 12566.54 1531.35 -2652.38 -218852.13 -126432.95 -60.75 

Dead+Wind 60 deg - Service 12566.54 2652.38 -1531.35 -126097.85 -219186.92 38.99 

Dead+Wind 90 deg - Service 12566.54 3062.71 0.00 606.62 -253137.25 128.30 
Dead+Wind 120 deg - Service 12566.54 2652.38 1531.35 127311.18 -219187.09 183.23 

Dead+Wind 150 deg - Service 12566.54 1531.35 2652.38 220065.64 -126433.12 189.05 

Dead+Wind 180 deg - Service 12566.54 -0.00 3062.71 254016.49 271.64 144.22 
Dead+Wind 210 deg - Service 12566.54 -1531.35 2652.38 220066.35 126976.81 60.75 

Dead+Wind 240 deg - Service 12566.54 -2652.38 1531.35 127311.89 219731.61 -39.01 

Dead+Wind 270 deg - Service 12566.54 -3062.71 0.00 606.61 253682.19 -128.31 
Dead+Wind 300 deg - Service 12566.54 -2652.38 -1531.35 -126098.56 219731.46 -183.23 

Dead+Wind 330 deg - Service 12566.54 -1531.35 -2652.38 -218852.85 126976.66 -189.07 

  

 

 Solution Summary   
 

 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 
lb 

PY 
lb 

PZ 
lb 

PX 
lb 

PY 
lb 

PZ 
lb 

1 0.00 -12566.54 0.00 0.00 12566.54 -0.00 0.000% 

2 0.00 -15079.84 -11534.21 0.00 15079.85 11534.21 0.000% 
3 0.00 -11309.88 -11534.21 0.00 11309.88 11534.21 0.000% 

4 5767.10 -15079.84 -9988.92 -5767.10 15079.84 9988.92 0.000% 

5 5767.10 -11309.88 -9988.92 -5767.10 11309.88 9988.92 0.000% 
6 9988.92 -15079.84 -5767.10 -9988.92 15079.84 5767.10 0.000% 

7 9988.92 -11309.88 -5767.10 -9988.92 11309.88 5767.10 0.000% 

8 11534.21 -15079.84 0.00 -11534.21 15079.85 -0.00 0.000% 
9 11534.21 -11309.88 0.00 -11534.21 11309.88 -0.00 0.000% 

10 9988.92 -15079.84 5767.10 -9988.92 15079.84 -5767.10 0.000% 

11 9988.92 -11309.88 5767.10 -9988.92 11309.88 -5767.10 0.000% 
12 5767.10 -15079.84 9988.92 -5767.10 15079.84 -9988.92 0.000% 

13 5767.10 -11309.88 9988.92 -5767.10 11309.88 -9988.92 0.000% 

14 0.00 -15079.84 11534.21 0.00 15079.85 -11534.21 0.000% 
15 0.00 -11309.88 11534.21 0.00 11309.88 -11534.21 0.000% 

16 -5767.10 -15079.84 9988.92 5767.10 15079.84 -9988.92 0.000% 

17 -5767.10 -11309.88 9988.92 5767.10 11309.88 -9988.92 0.000% 
18 -9988.92 -15079.84 5767.10 9988.92 15079.84 -5767.10 0.000% 

19 -9988.92 -11309.88 5767.10 9988.92 11309.88 -5767.10 0.000% 

20 -11534.21 -15079.84 0.00 11534.21 15079.85 -0.00 0.000% 
21 -11534.21 -11309.88 0.00 11534.21 11309.88 -0.00 0.000% 

22 -9988.92 -15079.84 -5767.10 9988.92 15079.84 5767.10 0.000% 

23 -9988.92 -11309.88 -5767.10 9988.92 11309.88 5767.10 0.000% 
24 -5767.10 -15079.84 -9988.92 5767.10 15079.84 9988.92 0.000% 

25 -5767.10 -11309.88 -9988.92 5767.10 11309.88 9988.92 0.000% 

26 0.00 -22328.58 0.00 0.01 22328.58 -0.01 0.000% 
27 0.00 -22328.58 -2546.41 0.00 22328.58 2546.54 0.001% 

28 1273.20 -22328.58 -2205.25 -1273.21 22328.58 2205.27 0.000% 

29 2205.25 -22328.58 -1273.20 -2205.27 22328.58 1273.21 0.000% 
30 2546.41 -22328.58 0.00 -2546.54 22328.58 -0.00 0.001% 

31 2205.25 -22328.58 1273.20 -2205.27 22328.58 -1273.22 0.000% 

32 1273.20 -22328.58 2205.25 -1273.21 22328.58 -2205.27 0.000% 
33 0.00 -22328.58 2546.41 0.00 22328.58 -2546.54 0.001% 

34 -1273.20 -22328.58 2205.25 1273.22 22328.58 -2205.27 0.000% 

35 -2205.25 -22328.58 1273.20 2205.27 22328.58 -1273.22 0.000% 
36 -2546.41 -22328.58 0.00 2546.54 22328.58 -0.00 0.001% 

37 -2205.25 -22328.58 -1273.20 2205.27 22328.58 1273.21 0.000% 

38 -1273.20 -22328.58 -2205.25 1273.22 22328.58 2205.27 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 

lb 

PY 

lb 

PZ 

lb 

PX 

lb 

PY 

lb 

PZ 

lb 

39 0.00 -12566.54 -3062.70 0.00 12566.54 3062.71 0.000% 

40 1531.35 -12566.54 -2652.38 -1531.35 12566.54 2652.38 0.000% 

41 2652.38 -12566.54 -1531.35 -2652.38 12566.54 1531.35 0.000% 
42 3062.70 -12566.54 0.00 -3062.71 12566.54 -0.00 0.000% 

43 2652.38 -12566.54 1531.35 -2652.38 12566.54 -1531.35 0.000% 

44 1531.35 -12566.54 2652.38 -1531.35 12566.54 -2652.38 0.000% 
45 0.00 -12566.54 3062.70 0.00 12566.54 -3062.71 0.000% 

46 -1531.35 -12566.54 2652.38 1531.35 12566.54 -2652.38 0.000% 

47 -2652.38 -12566.54 1531.35 2652.38 12566.54 -1531.35 0.000% 
48 -3062.70 -12566.54 0.00 3062.71 12566.54 -0.00 0.000% 

49 -2652.38 -12566.54 -1531.35 2652.38 12566.54 1531.35 0.000% 

50 -1531.35 -12566.54 -2652.38 1531.35 12566.54 2652.38 0.000% 

 

 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00001492 

2 Yes 5 0.00000001 0.00042141 
3 Yes 5 0.00000001 0.00016829 

4 Yes 7 0.00000001 0.00013139 

5 Yes 6 0.00000001 0.00038376 
6 Yes 7 0.00000001 0.00013167 

7 Yes 6 0.00000001 0.00038496 

8 Yes 5 0.00000001 0.00042563 
9 Yes 5 0.00000001 0.00016227 

10 Yes 7 0.00000001 0.00013657 

11 Yes 6 0.00000001 0.00039950 
12 Yes 7 0.00000001 0.00012960 

13 Yes 6 0.00000001 0.00037778 

14 Yes 5 0.00000001 0.00042241 
15 Yes 5 0.00000001 0.00016848 

16 Yes 7 0.00000001 0.00013435 

17 Yes 6 0.00000001 0.00039256 
18 Yes 7 0.00000001 0.00013405 

19 Yes 6 0.00000001 0.00039131 

20 Yes 5 0.00000001 0.00042609 
21 Yes 5 0.00000001 0.00016236 

22 Yes 7 0.00000001 0.00012934 

23 Yes 6 0.00000001 0.00037737 
24 Yes 7 0.00000001 0.00013632 

25 Yes 6 0.00000001 0.00039912 

26 Yes 4 0.00000001 0.00003559 
27 Yes 5 0.00019689 0.00058663 

28 Yes 6 0.00000001 0.00020603 

29 Yes 6 0.00000001 0.00020812 
30 Yes 5 0.00019705 0.00058598 

31 Yes 6 0.00000001 0.00022284 

32 Yes 6 0.00000001 0.00020974 
33 Yes 5 0.00019755 0.00060202 

34 Yes 6 0.00000001 0.00022373 

35 Yes 6 0.00000001 0.00022110 
36 Yes 5 0.00019741 0.00059493 

37 Yes 6 0.00000001 0.00020714 

38 Yes 6 0.00000001 0.00022050 
39 Yes 5 0.00000001 0.00003296 
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40 Yes 5 0.00000001 0.00028552 
41 Yes 5 0.00000001 0.00028692 

42 Yes 5 0.00000001 0.00003245 

43 Yes 5 0.00000001 0.00031891 
44 Yes 5 0.00000001 0.00027995 

45 Yes 5 0.00000001 0.00003334 

46 Yes 5 0.00000001 0.00030750 
47 Yes 5 0.00000001 0.00030575 

48 Yes 5 0.00000001 0.00003263 

49 Yes 5 0.00000001 0.00027639 
50 Yes 5 0.00000001 0.00031552 

 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 
ft 

Horz. 

Deflection 
in 

Gov. 

Load 
Comb. 

Tilt 

 
° 

Twist 

 
° 

L1 101 - 50.79 29.275 46 2.5825 0.0073 

L2 54.21 - 1.5 8.244 46 1.4629 0.0020 

      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

102.00 Commscope 2HH-38A-R4 46 29.275 2.5825 0.0074 12745 
99.50 EEI Band-On 12' Low Profile 

Platform w/12 pipe 

46 28.497 2.5479 0.0072 12745 

69.00 Andrew SO 101-1 46 13.718 1.8321 0.0034 1990 

  

 
 

 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

L1 101 - 50.79 111.200 14 9.8198 0.0274 
L2 54.21 - 1.5 31.377 14 5.5744 0.0074 

      

  

 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 

° 

Twist 
 

° 

Radius of 
Curvature 

ft 

102.00 Commscope 2HH-38A-R4 14 111.200 9.8198 0.0274 3488 

99.50 EEI Band-On 12' Low Profile 
Platform w/12 pipe 

14 108.250 9.6890 0.0266 3488 

69.00 Andrew SO 101-1 14 52.160 6.9765 0.0126 538 
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 Compression Checks   
 

 

 Pole Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

φPn 

 

lb 

Ratio 
Pu 

φPn 

L1 101 - 50.79 (1) TP23.05x16x0.1875 50.21 0.00 0.0 13.3203 -9109.55 779235.00 0.012  

L2 50.79 - 1.5 (2) TP30x22.1948x0.25 52.71 0.00 0.0 23.6066 -15052.40 1380990.00 0.011  

                    

 

 

 Pole Bending Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 

 

lb-ft 

φMnx 

 

lb-ft 

Ratio 
Mux 

φMnx 

Muy 

 

lb-ft 

φMny 

 

lb-ft 

Ratio 
Muy 

φMny 

L1 101 - 50.79 (1) TP23.05x16x0.1875 399570.00 427494.17 0.935 0.00 427494.17 0.000 

L2 50.79 - 1.5 (2) TP30x22.1948x0.25 966300.00 1007983.33 0.959 0.00 1007983.33 0.000 

                  

 

 

 Pole Shear Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

lb 

φVn 

 

lb 

Ratio 
Vu 

φVn 

Actual 
Tu 

lb-ft 

φTn 

 

lb-ft 

Ratio 
Tu 

φTn 

L1 101 - 50.79 (1) TP23.05x16x0.1875 9782.16 233771.00 0.042 188.81 458220.83 0.000 

L2 50.79 - 1.5 (2) TP30x22.1948x0.25 11570.10 414296.00 0.028 219.16 1079391.67 0.000 

                  

 

 
 

 Pole Interaction Design Data    
 

Section 

No. 

Elevation 

 

ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Ratio 
Vu 

φVn 

Ratio 
Tu 

φTn 

Comb. 

Stress 

Ratio 

Allow. 

Stress 

Ratio 

Criteria 

L1 101 - 50.79 (1) 0.012 0.935 0.000 0.042 0.000 0.948  

 

1.000 
4.8.2  

L2 50.79 - 1.5 (2) 0.011 0.959 0.000 0.028 0.000 0.970  

 

1.000 
4.8.2  
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 Section Capacity Table 
 

Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
lb 

øPallow 

lb 
% 

Capacity 
Pass 
Fail 

L1 101 - 50.79 Pole TP23.05x16x0.1875 1 -9109.55 779235.00 94.8 Pass  

L2 50.79 - 1.5 Pole TP30x22.1948x0.25 2 -15052.40 1380990.00 97.0 Pass  

              Summary   
            Pole (L2) 97.0 Pass  

      RATING = 97.0 Pass  

 

 
 

 

 
  Program Version 8.0.7.5 - 8/3/2020 File:V:/bg_PROJECTS/19800-19899/19851 - Site Link Wireless/19851038 7WAN235A (BOE - Richard D. Riddle 

School)/Analysis & Design/Revision 1/Monopole Analysis/TNX/7WAN235A (BOE - Richard D. Riddle School) - 96' Monopole - Rev 1.eri 
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and Notes
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Call before you dig.
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2021.
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2216 Commerce Road, Suite 1
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DRAWN BY:

DESIGNED BY:

ORIGINAL DATE:

TEI PROJECT #
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08/07/2020
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Power Riser,

Panel Schedule,

Symbols List and
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1 RF REVISION 08/27/20
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Know what's below.

Call before you dig.

SHEET TITLE

SHEET NUMBER

T-MOBILE NORTHEAST LLC

12050 BALTIMORE AVENUE

BELTSVILLE, MARYLAND 20705

OFFICE: (240) 264-8600

FAX: (240) 264-8610

SITE ID:

7WAN235A

SITE NAME:

BOE-RICHARD D. RIDDLE SCHOOL

SITE ADDRESS:

12501A DALEWOOD DR.

SILVER SPRING, MD 20906

MONTGOMERY COUNTY

REVISION BLOCK

DRAWN BY:

DESIGNED BY:

ORIGINAL DATE:

TEI PROJECT #

DESIGN SCALE:

BLN
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08/07/2020

20032L

AS NOTED
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TEI
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2 PERMIT SET 10/13/20



 
 

 

 
 

12920 SE 38th Street, Bellevue, WA  98006 
www.t-mobile.com 

Montgomery County Department of Permitting 
Executive Office Building 
101 Monroe Street, 2nd Floor 
Rockville, MD 20850 
 
RE:  MC2020101311 – T-Mobile site 7WAN235A 
        12501 Dalewood Road, Silver Spring, MD  
 
To Whom It May Concern, 
 
I write on behalf of the T-Mobile Northeast, LLC (“T-Mobile”) concerning the above referenced application, 
which has been submitted to the Montgomery County Telecommunications Transmission Facility 
Coordinating Group (the “County”). In connection with that application, the County has requested a full EME 
report for the site. We believe this request goes beyond what is required under Sec. 2-58E of the County’s 
code, which simply requires confirmation that the “… antenna installation be in compliance with the 
maximum permissible RF exposure limits set forth in § 1.1310 of the FCC Rules and Regulations.”   
 
It is T-Mobile’s position the full EME reports contain sensitive and confidential T-Mobile business 
information, which is why we typically provide compliance summaries based on the full reports.  The 
summaries are prepared by the same RF engineering and regulatory compliance experts as the underlying 
reports. While we believe such summaries would fully satisfy the code requirements, in the interest of 
working with the County we have enclosed the full report for the above referenced site.  We submit the full 
report in the spirt of cooperation and are not waiving our rights to object to such requirements in the future.  
 
We appreciate your prompt attention to our application.  Please let me know if you have any questions 
about the enclosed information or the underlying application.  You can reach me at William.Brown54@t-
mobile.com or by phone at 443-850-8838. 
 
Sincerely, 
 
 
 
William G. Brown 
Development Manager, DC Market 
 

 

mailto:William.Brown54@t-mobile.com
mailto:William.Brown54@t-mobile.com
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MRA Job Number: 19851.038 

Existing Monopole: 

Result of Analysis Passing 

Monopole Critical 

Demand Capacity 

Ratio: 

97% 

Foundation 

Critical Demand 

Capacity Ratio: 

105% 
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August 28, 2020 
 
 

Mr. Drew Montgomery 

Site Link Wireless, LLC 

3620 Commerce Drive, Suite 707 

Baltimore, Maryland 21227 
 
 

Re: 7WAN235A 

BOE - Richard D. Riddle School  

 12501-A Dalewood Drive  

Silver Spring, Montgomery County, Maryland 20906 

Latitude: 39° 03' 35.53" N, Longitude: 77° 04' 1.20" W 

MRA Job No 19851.038 

Monopole Analysis for Proposed T-Mobile Installation – Revision 1 Revision 1 
 

Dear Drew : 
 

As requested, Morris & Ritchie Associates, Inc. (MRA) has completed our structural analysis of the existing 

100’-0” monopole located at the above referenced site. The objective of MRA’s analysis was to determine if 

the monopole can structurally support the proposed T-Mobile installation, in addition to the existing 

appurtenances, and meet the requirements of the 2018 International Building Code (IBC 2018), the 

ANSI/TIA-222-H-2017 Standard, and the AISC Manual of Steel Construction, Load and Resistance Factored 

Design. 
 

The structural analysis of the monopole has been based upon the following information: 
 

• Construction drawings, prepared by MRA for T-Mobile, Job No: 19851.038 – Revision 1, dated 

August 28, 2020. 

• Mount Analysis Report, prepared by MRA for T-Mobile, Job No: 19851.038 – Revision 1, dated 

August 28, 2020. 

• Information obtained during site visit, performed by MRA, on July 1, 2020. 

• RF configuration and plumbing diagram, prepared by T-Mobile, dated April 22, 2020. 

• Construction drawings, prepared by NB+C Engineering Services, for T-Mobile, Site Number: 

7WAN235A, dated November 26, 2018. 

• Tower Structural Analysis Report, prepared by NB+C Engineering Services, for T-Mobile, Project 

No: 100282, dated August 21, 2018. 

• Mount Structural Analysis Report, prepared by NB+C Engineering Services, for T-Mobile, Project 

No: 100282, dated August 15, 2018. 

• Assembly Drawings for “12’ Low Profile Antenna Platform H” (Part#: K12443), provided by EEI, 

dated November 22, 2016. 

• Assembly Drawings for “Platform Reinforcement on a 12” to 45” Pole 4’-6” Angle” (Part#: PRK-

1245L), provided by SitePro1, dated April 10, 2014. 
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For a complete list of all existing and proposed appurtenances used in this analysis, refer to the table on page 

5, appended to this report. All appurtenances listed as “to be removed” shall be removed from the tower prior 

to the installation of any proposed appurtenances. 

 

Several assumptions were made in order to perform the analysis of the monopole. Each of these is considered 

by MRA to be both reasonable and consistent with current standards of practice. 

 

• All monopole structure information and existing loading were obtained from the original design 

drawings and/or documents described in the information provided above, are assumed to be accurate.  

• The monopole and its foundation were manufactured and constructed in accordance with the EEI 

original design drawings. 

• The monopole base plate has sufficient capacity to support the original design reactions. 

• The slip jointed splices were assembled in accordance with the manufacturer’s specifications. 

• All structural components are in “like new” condition. 

• The monopole is modeled as a cantilever beam, with a fixed connection at its base. 

• The antenna configuration is as supplied and/or as modeled in the analysis. It is assumed to be 

complete and accurate. All antennas, mounts, coax and waveguides are assumed to be properly 

installed and supported as per manufacturer requirements. 

• Some assumptions are made regarding antennas and mounts sizes and their projected areas based on 

best interpretation of data supplied and of best knowledge of antenna type and industry practice. 

• The monopole and its foundation have been properly maintained in accordance with TIA Standards 

and/or with manufacturer’s specifications. 

• The analysis provided in this report only addresses the capacity of the monopole and its foundation; 

capacities of individual standoffs, mounting frames, etc. are not included in this analysis and are 

assumed to have adequate capacity to resist loads applied by the appurtenances they support. 

• Any and all documentation regarding any previous monopole and/or foundation modifications has 

been provided to MRA. 

 

The results of this analysis are influenced by the assumptions listed above. MRA should be notified of any 

additional information that potentially contradicts the above assumptions to determine the effect on the 

analysis results. 

The wind speed and radial ice thickness required by the IBC 2018 and TIA-222-H for this specific location 

and risk category is in accordance with the wind speed and radial ice thickness maps from ASCE 7-16. Section 

2.6.4 of the TIA-222-H Standard states, “It shall be permissible to determine site-specific basic wind speeds 

and design ice thicknesses from the ASCE 7 online Hazard tool based on ASCE 7-16” to assist in automated 

interpolation of the wind speed and radial ice thickness maps provided in Annex B of TIA-222-H. 

 

In addition to wind and ice, TIA-222-H requires consideration of earthquake loading effects based on site-

specific seismic parameters, aside from Risk Category I structures (earthquake effects could be ignored if Ss 

was less than or equal to 1.00 in the TIA-222-G Standard).  

 

Due to lack of detailed information provided in TIA-222-H, MRA used the provisions of ASCE 7-16 Chapter 

C26.7 for exposure category determination. In addition, since TIA-222-H does not recognize wind sectors, 

but rather defines a wind exposure category for the entire site for all wind directions, it is MRA’s professional 

opinion that a sector of 45 degrees or more of a specific surface roughness, evaluated throughout the extended 

upwind fetch (greater of 20 times the height of the tower and 2,600 ft), be used for determining the overall 

site exposure category. Based on this evaluation, we determined that this site is Exposure Category C. 
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Since this structure does not represent a substantial hazard to human life and/or damage to property in the 

event of failure, we have determined this structure to be a Risk Category II. 
 

Based on the surrounding topography using satellite imagery and guidelines provided in TIA-222-H, the 

Topographic Category was determined to be Category 1 due to no abrupt changes in the general topography. 
 

Since the soil properties are not known in sufficient detail to determine the site-specific site class, the default 

Site Class D was used.  
 

We understand that the structure has designated periodic inspection evaluations in accordance with a site-

specific management plan, in addition to the condition assessments as recommended by TIA-222-H; 

therefore, the Existing Structure Load Modification Factors, Kes, were utilized.  

 

In accordance with TIA-222-H, the following loading conditions were considered: 
 

   Basic Wind Speed without Ice: 113 mph Wind (3-second gust) + No Ice 

      Basic Wind Speed with Ice:  40 mph Wind (3-second gust) + 1” Radial Ice 

Exposure Category: C 

Risk Category: II                                            

Topographic Category: 1 

Load Modification Factors: Fw =0.95, ti =0.85, Ev=1.00, Eh=1.00 

Spectral Response Accelerations: Ss = 0.134 g & S1 = 0.043 g 

Seismic Response Coefficient: Cs = 0.0715 g 

Site Class: D (by default) 

Antenna Rad Center: 102’-0”  

Ground Elevation (NAVD 88): 371 ft 
  
The total weight of the existing structure and existing, proposed appurtenances (W) times the seismic response 

coefficient (Cs) is considerably smaller than the effective projected wind area (EPA) times the wind pressure 

(qzGh); therefore, by inspection, we have determined a complete detailed seismic analysis of the existing 

structure is not necessary as wind loading effects will vastly exceed earthquake loading effects. 
 

As a result of our analysis, we have calculated the critical demand-capacity ratio in the pole shaft to be 97%. 
 

We have also calculated the maximum factored foundation reactions, and compared them to the original 

foundation design reactions calculated by Engineered Endeavors, Inc. (EEI) (multiplied by a 1.35 factor, per 

TIA-222-H 15.6.2), as follows: 

 

REACTION TYPE 
ORIGINAL DESIGN 

REACTION 

REACTION FROM 

CURRENT ANALYSIS 
PERCENTAGE 

Axial 15.3 k 15.1 k 99% 

Shear 13.1 k 11.5 k 88% 

Moment 923.1 k-ft 966.3 k-ft 105% 

 

The original design reactions are multiplied by a factor of 1.35 so that a consistent comparison could be made 

between the reactions from the original EEI design drawings (which were based on service loads) and those 

from the analysis (which are based on factored loads). Please note that the original design reactions listed 

above are not the capacities of the foundation itself, but the reactions used to design the foundation. Based on 

the comparison in the table above, we have determined that the existing foundation, base plate and anchor 

bolts have sufficient capacity to support the reactions from the current analysis. 
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As stated in TIA-222-H, the standard allows a comprehensive structural analysis to be limited to a maximum 

demand-capacity ratio of 105%. This is primarily due to the statistical probability of attaining the maximum 

wind loading condition, the variability associated with non-linear analysis, and the conservatism in the wind 

load calculations from the standard. 

 

Our structural analysis indicates that, under the conditions noted above, the existing 100’-0” monopole has 

sufficient structural capacity to support the proposed T-Mobile installation, in addition to the existing 

appurtenances, as described herein. No problems for the pole or its foundation, base plate, or anchor bolts are 

anticipated, and no modifications are necessary. 

 

Any further changes to the appurtenance configuration should be reviewed with respect to their effect on 

structural loads prior to implementation. 

 

We appreciate the opportunity to be of service on this project. If you should have any questions or require 

any additional information, please do not hesitate to call our office. 

 

Sincerely, 

MORRIS & RITCHIE ASSOCIATES, INC. 
 

    
 

Finny Joy, P.E.                                Richard J. Dyer, P.E., S.E., S.E.C.B. 

Structural Engineer     Principal 
 

Professional Certification. I hereby certify that these documents were prepared or approved by me, and that 

I am a duly licensed professional engineer under the laws of the State of Maryland. 

License No. 32384, Expiration Date: November 10, 2021 
 

V:\Bg_PROJECTS\19800-19899\19851 - Site Link Wireless\19851038 7WAN235A (BOE - Richard D. Riddle School)\Analysis & Design\Revision 
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STANDARD CONDITIONS FOR FURNISHING 
PROFESSIONAL ENGINEERING SERVICES 

ON EXISTING STRUCTURES BY 
MORRIS & RITCHIE ASSOCIATES, INC. 

 
In rendering the engineering services described in our proposal or agreement we may rely on the following: 
 

• Information supplied by the client regarding the structure, its foundations, soil conditions, 
antenna and feedline loading on the structure and its components. 

 
• Information from reports and drawings in the possession of Morris & Ritchie Associates, Inc. 

(MRA) or generated by field inspection or measurements of the structure. 
 

• Other documents and matters as we deemed necessary and appropriate to render the 
engineering services described in this proposal or agreement. 

 
All engineering services are performed subject to the following: 
  
 That all information supplied by or through the client and owner is current and correct.  It is 

the responsibility of the client to ensure that the information provided to MRA and used in the 
performance of our engineering services is correct and complete. 

 
 In the absence of specific written information to the contrary, we assume the following: (1) 

the structure was constructed in accordance with the drawings and specifications, (2) the 
structure has not been modified, (3) the structure is not corroded and has not otherwise 
deteriorated, and (4) the capacity of the structure has not significantly changed from the “as 
new” condition. 

 
 All services will be rendered with reference to the codes specified by the client.  We make no 

representations with respect to compliance with any other codes or requirements unless 
explicitly agreed in writing.  If wind and ice loads or other relevant parameters are to be 
different from the minimum values recommended by the codes, the client shall specify the 
exact requirement.  In absence of information to the contrary, all work will be performed in 
accordance with the latest relevant revision of TIA/EIA-222. 

 
 All documents submitted to us for our review as originals are authentic, all documents 

submitted to us as certified or photostat copies conform to the original documents and all 
signatures on all documents submitted to us for review are genuine and that all public records 
are accurate and complete. 

 
 We assume no obligation to supplement reports or plans if any applicable codes or laws 

change after the date thereof. 
 
Services rendered are solely for the use of the Client.  These reports, plans and specifications may not be 
relied upon by any person or persons without our prior written consent.  Our services constitute 
professional services rendered in our capacity as professional engineers.  Services rendered pursuant to this 
proposal or agreement do not give rise to or constitute warranties, certifications or guarantees giving rise to 
an obligation to indemnify anyone against any loss resulting from any inaccuracy contained therein.  Our 
sole undertaking is to render such services in accordance with generally accepted engineering principles 
and practices.  MRA is not responsible for the conclusions, opinions and recommendations made by others 
based upon the information we supply. 



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-16

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 370.83 ft (NAVD 88)

Latitude:
Longitude:

39.05987

-77.067

Wind

Results: 

Data Source: 

Date Accessed: 

Wind Speed: 113 Vmph

10-year MRI 75 Vmph

25-year MRI 84 Vmph

50-year MRI 89 Vmph

100-year MRI 95 Vmph

ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4

Sun May 17 2020

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 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2.

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

Page 1 of 4https://asce7hazardtool.online/ Sun May 17 2020

https://asce7hazardtool.online/


SS : 0.134

S1 : 0.043

Fa : 1.6

Fv : 2.4

SMS : 0.215

SM1 : 0.104

SDS : 0.143

SD1 : 0.069

TL : 8

PGA : 0.07

PGA M : 0.111

FPGA : 1.6

Ie : 1

Cv : 0.7

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Stiff Soil

B

Data Accessed: 

Date Source: 

Sun May 17 2020
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 
Table 1.5-2. Additional data for site-specific ground motion procedures in 
accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

Page 2 of 4https://asce7hazardtool.online/ Sun May 17 2020

https://asce7hazardtool.online/


Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 1.00 in.

Concurrent Temperature: 15 F

Gust Speed: 40 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8

Sun May 17 2020

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

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 500-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.

Page 3 of 3https://asce7hazardtool.online/ Sun May 17 2020

https://asce7hazardtool.online/
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 Project: 19851.038
 Client:  Site Link Wireless  Drawn by: FJoy  App'd: 

 Code:  TIA-222-H  Date: 10/13/20  Scale:  NTS 
 Path: 
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 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Ericsson AIR6449 B41 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Ericsson AIR6449 B41 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Ericsson AIR6449 B41 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 RRU 4424 B25 (T-Mobile)  99.5 RRU 11 B2 (T-Mobile)  99.5 RRU 4449 B71+B85 (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 11 B2 (T-Mobile)  99.5 RRU 4449 B71+B85 (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 EEI Band-On 12' Low Profile Platform 
 w/12 pipe (T-Mobile)

 99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 11 B2 (T-Mobile)  99.5 RRU 4449 B71+B85 (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 Andrew SO 101-1 (Other)  69 Andrew SO 101-1 (Other)  69 Andrew SO 101-1 (Other)  69DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Ericsson AIR6449 B41 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Ericsson AIR6449 B41 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Ericsson AIR6449 B41 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 11 B2 (T-Mobile)  99.5

 RRU 4449 B71+B85 (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 11 B2 (T-Mobile)  99.5

 RRU 4449 B71+B85 (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 EEI Band-On 12' Low Profile Platform 
 w/12 pipe (T-Mobile)

 99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 11 B2 (T-Mobile)  99.5

 RRU 4449 B71+B85 (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 Andrew SO 101-1 (Other)  69

 Andrew SO 101-1 (Other)  69

 Andrew SO 101-1 (Other)  69

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Montgomery County, Maryland.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 113 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 40 mph basic wind with 1.00 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
8.   TOWER RATING: 97%
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Project Name: 7WAN235A (BOE - Richard D. Riddle School)

Project Location: Silver Spring, Montgomery County, MD LEGEND

Existing

To Be Removed

APPURTENANCES Proposed

Reserved

* Appurtenance types and elevations are approximations

   used for obtaining gravity & wind loads only. *

Appurtenance Carrier
Approximate Elevation 

(AGL)
Mount Feedline Size Notes

(6) CommScope 2HH-38A-R4-V2

(3) RFS APXVAARR24_43-U-NA20

(6) Ericsson 4415 B66A 

 (3) RRUS01 B2

(3) Ericsson Radio 4449 B71+B85

(6) Radio 4415 B25 To be removed

(3) Ericsson AIR6449 B41 

(6) Ericsson RRU 4424 B25 

Double Pipe Supports N/A 69' (CL) (3) Andrew SO 101-1 - Existing

T-Mobile

Proposed

102' (CL)

EEI 12' Low Profile Platform 'H'           

Part: K12443 w/ SitePro1 platform 

reinforcing kit (PRK- 1245L)

(4) Existing Hybriflex &                       

(1) Proposed Hybriflex (Internal)

Existing

Morris and Ritchie Associates

1220-C East Joppa Road, Suite 505

Towson, Maryland  21286

(410) 821-1690



 

 

 

ttnnxxTToowweerr  
Job 

7WAN235A (BOE - Richard D. Riddle School)  

Page  

6  

Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

   

 

  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 Montgomery County, Maryland. 

 Tower base elevation above sea level: 372.50 ft. 

 Basic wind speed of 113 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 1.0000 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. 

 Tower analysis based on target reliabilities in accordance with Annex S. 

 Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85. 

 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Tapered Pole Section Geometry    
 

 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 101.00-50.79 50.21 3.42 18 16.0000 23.0500 0.1875 0.5625 A572-65 

(65 ksi) 
L2 50.79-1.50 52.71   18 22.1948 30.0000 0.2500 1.0000 A572-65 

(65 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 16.2237 9.4104 297.2674 5.6134 8.1280 36.5733 594.9259 4.7061 2.5520 13.611 

  23.3824 13.6060 898.4973 8.1162 11.7094 76.7330 1798.1770 6.8043 3.7928 20.228 

L2 23.0129 17.4132 1059.4466 7.7904 11.2750 93.9646 2120.2873 8.7083 3.4663 13.865 
  30.4242 23.6066 2639.6436 10.5612 15.2400 173.2050 5282.7605 11.8056 4.8400 19.36 
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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 
101.00-50.79 

      1.03 1.03 1.05       

L2 50.79-1.50       1.03 1.03 1.05       

 

 

 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 

or 

Leg  

Allow 

Shield 

Exclude 

From 

Torque 
Calculation 

Component 

Type 

Placement 

 

ft 

Total 

Number 

 CAAA 

 

ft2/ft 

Weight 

 

klf 

Safety Line 3/8 

(Unknown) 

C No No CaAa (Out 

Of Face) 

101.00 - 1.50 1 No Ice 

1/2'' Ice 

1'' Ice 

0.04 

0.14 

0.24 

0.00 

0.00 

0.00 
9x18 HCS 

(T-Mobile) 

A No No Inside Pole 101.00 - 1.50 1 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
6x12 HCS 6AWG 

(T-Mobile) 

A No No Inside Pole 101.00 - 1.50 2 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
6x12 HCS 4AWG 

(T-Mobile) 

A No No Inside Pole 101.00 - 1.50 1 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
6x12 HCS 4AWG 

(T-Mobile) 

A No No Inside Pole 1.50 - 1.50 1 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

 

 

 
 

 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 

 
lb 

L1 101.00-50.79 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.883 

151.63 

0.00 

11.05 
L2 50.79-1.50 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.848 

148.86 

0.00 

10.84 

 

 

 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 

 

lb 

L1 101.00-50.79 A 
B 

C 

0.923 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

11.147 

151.63 
0.00 

60.14 
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Tower 

Section 

Tower 

 Elevation 

ft 

Face 

or 

Leg  

Ice 

Thickness 

in 

AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

lb 

L2 50.79-1.50 A 

B 

C 

0.831 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

10.943 

148.86 

0.00 

59.04 

 

 

 

   Feed Line Center of Pressure     
 

 Section Elevation  

 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

L1 101.00-50.79 -0.2480 0.1432 -0.7656 0.4420 
L2 50.79-1.50 -0.2500 0.1443 -0.8054 0.4650 

 

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

 

 

   Discrete Tower Loads    
 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

EEI Band-On 12' Low Profile 

Platform w/12 pipe 

(T-Mobile) 

A None   0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

29.35 

70.00 

110.65 

29.35 

70.00 

110.65 

2000.00 

3000.00 

4000.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

A From Face 4.17 

-6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

-6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Ericsson AIR6449 B41 

(T-Mobile) 

A From Face 4.17 

-2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

5.68 

5.98 

6.29 

2.49 

2.72 

2.95 

119.00 

158.12 

201.46 
8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

1.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RFS 

APXVAARR24_43-U-NA20 
(T-Mobile) 

A From Face 4.17 

2.00 
0.00 

0.0000 102.00 No Ice 

1/2'' Ice 
1'' Ice 

20.24 

20.85 
21.46 

8.89 

9.39 
9.89 

153.00 

283.00 
413.00 

8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

1.00 
0.00 

0.0000 102.00 No Ice 

1/2'' Ice 
1'' Ice 

1.90 

2.85 
3.80 

1.90 

2.85 
3.80 

29.00 

46.00 
63.00 

Commscope 2HH-38A-R4 

(T-Mobile) 

A From Face 4.17 

6.00 
0.00 

0.0000 102.00 No Ice 

1/2'' Ice 
1'' Ice 

11.17 

11.61 
12.05 

4.61 

4.92 
5.23 

327.00 

370.00 
413.00 

8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

2.00 
0.00 

0.0000 102.00 No Ice 

1/2'' Ice 
1'' Ice 

1.90 

2.85 
3.80 

1.90 

2.85 
3.80 

29.00 

46.00 
63.00 

RRU 4424 B25 A From Face 3.67 0.0000 99.50 No Ice 1.86 0.82 47.00 
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

(T-Mobile) -6.00 

3.50 

1/2'' Ice 

1'' Ice 

2.03 

2.20 

0.94 

1.06 

63.00 

79.00 
RRU 4424 B25 

(T-Mobile) 

A From Face 3.67 

-6.00 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 11 B2 

(T-Mobile) 

A From Face 3.67 

1.50 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

2.79 

3.00 

3.21 

1.19 

1.34 

1.49 

51.00 

75.00 

99.00 
RRU 4449 B71+B85 

(T-Mobile) 

A From Face 3.67 

1.50 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.67 

1.80 

1.93 

1.15 

1.30 

1.45 

74.00 

93.00 

112.00 
RRU 4415 B66A 

(T-Mobile) 

A From Face 3.67 

6.00 

3.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 4415 B66A 

(T-Mobile) 

A From Face 3.67 

6.00 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

B From Face 4.17 

-6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

B From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Ericsson AIR6449 B41 

(T-Mobile) 

B From Face 4.17 

-2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

5.68 

5.98 

6.29 

2.49 

2.72 

2.95 

119.00 

158.12 

201.46 
8' Mount Pipe 

(T-Mobile) 

B From Face 3.67 

1.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RFS 

APXVAARR24_43-U-NA20 

(T-Mobile) 

B From Face 4.17 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

20.24 

20.85 

21.46 

8.89 

9.39 

9.89 

153.00 

283.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

B From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

B From Face 4.17 

6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

B From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RRU 4424 B25 

(T-Mobile) 

B From Face 3.67 

-6.00 

3.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 4424 B25 

(T-Mobile) 

B From Face 3.67 

-6.00 
1.50 

0.0000 99.50 No Ice 

1/2'' Ice 
1'' Ice 

1.86 

2.03 
2.20 

0.82 

0.94 
1.06 

47.00 

63.00 
79.00 

RRU 11 B2 

(T-Mobile) 

B From Face 3.67 

1.50 
1.50 

0.0000 99.50 No Ice 

1/2'' Ice 
1'' Ice 

2.79 

3.00 
3.21 

1.19 

1.34 
1.49 

51.00 

75.00 
99.00 

RRU 4449 B71+B85 

(T-Mobile) 

B From Face 3.67 

2.50 
1.50 

0.0000 99.50 No Ice 

1/2'' Ice 
1'' Ice 

1.67 

1.80 
1.93 

1.15 

1.30 
1.45 

74.00 

93.00 
112.00 

RRU 4415 B66A 

(T-Mobile) 

B From Face 3.67 

6.00 
3.50 

0.0000 99.50 No Ice 

1/2'' Ice 
1'' Ice 

1.86 

2.03 
2.20 

0.82 

0.94 
1.06 

47.00 

63.00 
79.00 

RRU 4415 B66A B From Face 3.67 0.0000 99.50 No Ice 1.86 0.82 47.00 
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

(T-Mobile) 6.00 

1.50 

1/2'' Ice 

1'' Ice 

2.03 

2.20 

0.94 

1.06 

63.00 

79.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

C From Face 4.67 

-6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

C From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Ericsson AIR6449 B41 

(T-Mobile) 

C From Face 4.67 

-2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

5.68 

5.98 

6.29 

2.49 

2.72 

2.95 

119.00 

158.12 

201.46 
8' Mount Pipe 

(T-Mobile) 

C From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RFS 

APXVAARR24_43-U-NA20 

(T-Mobile) 

C From Face 4.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

20.24 

20.85 

21.46 

8.89 

9.39 

9.89 

153.00 

283.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

C From Face 4.67 

6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

C From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RRU 4424 B25 

(T-Mobile) 

C From Face 3.67 

-6.00 

3.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 4424 B25 

(T-Mobile) 

C From Face 3.67 

-6.00 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 11 B2 

(T-Mobile) 

C From Face 3.67 

1.50 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

2.79 

3.00 

3.21 

1.19 

1.34 

1.49 

51.00 

75.00 

99.00 
RRU 4449 B71+B85 

(T-Mobile) 

C From Face 3.67 

2.50 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.67 

1.80 

1.93 

1.15 

1.30 

1.45 

74.00 

93.00 

112.00 
RRU 4415 B66A 

(T-Mobile) 

C From Face 3.67 

6.00 

2.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 4415 B66A 

(T-Mobile) 

C From Face 3.67 

6.00 

2.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
Andrew SO 101-1 

(Other) 

A None   0.0000 69.00 No Ice 

1/2'' Ice 
1'' Ice 

3.75 

4.45 
5.15 

1.28 

1.39 
1.50 

84.00 

111.00 
138.00 

Andrew SO 101-1 

(Other) 

B None   0.0000 69.00 No Ice 

1/2'' Ice 
1'' Ice 

3.75 

4.45 
5.15 

1.28 

1.39 
1.50 

84.00 

111.00 
138.00 

Andrew SO 101-1 

(Other) 

C None   0.0000 69.00 No Ice 

1/2'' Ice 
1'' Ice 

3.75 

4.45 
5.15 

1.28 

1.39 
1.50 

84.00 

111.00 
138.00 
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 222-H Verification Constants   
 

Constant Value 

Kd 0.95 

Ice Thickness Importance Factor 1 

Zg 900 

α 9.5 

Kzmin 0.85 

Kc n/a 
Kt 1 

f 1 

Ke 0.987 

 

 

 222-H Section Verification ArRr By Element    
 

Section 

Elevation 

 
ft 

Elem. 

Num. 

Size 

 

C C 

w/Ice 

F 

a 

c 
e 

e e 

w/Ice 

Ar 

 

 

ft2 

Ar 

w/Ice 

 

ft2 

ArRr 

 

 

ft2 

ArRr 

w/Ice 

 

ft2 

L1 101.00-50.79 1 TP23.05x16x0.1875 202.118 78.212   1 1 85.345 93.297 85.345 93.297

         Sum: 85.345 93.297 85.345 93.297

L2 50.79-1.50 2 TP30x22.1948x0.25 241.837 90.981   1 1 113.039 120.845 113.039 120.067
         Sum: 113.039 120.845 113.039 120.067

         

 

 

 

 

 222-H Section Verification Tables - No Ice    
 

Section 

Elevation 

 
ft 

zwind 

 

 
ft 

zice 

 

 
ft 

Kz 

 

 
 

Kh 

 

 
 

Kzt 

 

 
 

tz 

 

 
in 

qz 

 

 
psf 

F 

a 

c 
e 

e ArRr 

 

 

ft2 

L1 101.00-50.79 74.82  1.191 1 1  34.5   1 85.345 

L2 50.79-1.50 26.21  0.955 1 1  27.2   1 113.039 

 

 

 222-H Section Verification Tables - Ice    
 

Section 
Elevation 

 

ft 

zwind 

 

 

ft 

zice 

 

 

ft 

Kz 

 

 

 

Kh 

 

 

 

Kzt 

 

 

 

tz 
 

 

in 

qz 

 

 

psf 

F 
a 

c 

e 

e ArRr 

 

 

ft2 

L1 101.00-50.79 74.82 75.90 1.191 1 1 0.9225 4.3   1 93.297 
L2 50.79-1.50 26.21 26.15 0.955 1 1 0.8306 3.4   1 120.067 
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 222-H Section Verification Tables - Service    
 

Section 
Elevation 

 

ft 

zwind 

 

 

ft 

zice 

 

 

ft 

Kz 

 

 

 

Kh 

 

 

 

Kzt 

 

 

 

tz 
 

 

in 

qz 

 

 

psf 

F 
a 

c 

e 

e ArRr 

 

 

ft2 

L1 101.00-50.79 74.82  1.191 1 1  9.2   1 85.345 

L2 50.79-1.50 26.21  0.955 1 1  7.2   1 113.039 

 

 

   Tower Pressures - No Ice     
 

GH = 1.100 

 

Section 
Elevation 

 

ft 

z  
 

 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 

ft2
 

F 
a 

c 

e 

AF 

 

 

ft2
 

AR 

 

 

ft2
 

Aleg 

 

 

ft2
 

Leg 
 % 

 

 

CAAA 
In 

Face 

ft2
 

CAAA 
Out 

Face 

ft2
 

L1 

101.00-50.79 

74.82 1.191 34.5 82.859 A 

B 

C 

0.000 

0.000 

0.000 

85.345 

85.345 

85.345 

85.345 100.00 

100.00 

100.00 

0.000 

0.000 

0.000 

0.000 

0.000 

1.883 
L2 50.79-1.50 26.21 0.955 27.2 109.746 A 

B 

C 

0.000 

0.000 

0.000 

113.039 

113.039 

113.039 

113.039 100.00 

100.00 

100.00 

0.000 

0.000 

0.000 

0.000 

0.000 

1.848 

 

 

   Tower Pressure - With Ice    
 

GH = 1.100 

 

Section 

Elevation 
 

ft 

z  

 
 

ft 

KZ 

 

qz 

 

 

psf 

tZ 

 

 

in 

AG 

 

 

ft2
 

F 

a 
c 

e 

AF 

 

 

ft2
 

AR 

 

 

ft2
 

Aleg 

 

 

ft2
 

Leg 

 % 

 

 

CAAA 

In 
Face 

ft2
 

CAAA 

Out 
Face 

ft2
 

L1 101.00-50.79 74.82 1.191 4.3 0.9225 90.579 A 

B 
C 

0.000 

0.000 
0.000 

93.297 

93.297 
93.297 

93.297 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
11.147 

L2 50.79-1.50 26.21 0.955 3.4 0.8306 117.325 A 

B 
C 

0.000 

0.000 
0.000 

120.845 

120.845 
120.845 

120.845 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
10.943 

 

 

 

   Tower Pressure - Service    
 

GH = 1.100 

 

Section 
Elevation 

 

ft 

z  
 

 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 

ft2
 

F 
a 

c 

e 

AF 

 

 

ft2
 

AR 

 

 

ft2
 

Aleg 

 

 

ft2
 

Leg 
 % 

 

 

CAAA 
In 

Face 

ft2
 

CAAA 
Out 

Face 

ft2
 

L1 
101.00-50.79 

74.82 1.191 9.2 82.859 A 
B 

C 

0.000 
0.000 

0.000 

85.345 
85.345 

85.345 

85.345 100.00 
100.00 

100.00 

0.000 
0.000 

0.000 

0.000 
0.000 

1.883 
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Section 

Elevation 

 
ft 

z  

 

 
ft 

KZ 

 

qz 

 

 

psf 

AG 

 

 
ft2

 

F 

a 

c 
e 

AF 

 

 
ft2

 

AR 

 

 
ft2

 

Aleg 

 

 
ft2

 

Leg 

 % 

 

 

CAAA 

In 

Face 
ft2

 

CAAA 

Out 

Face 
ft2

 

L2 50.79-1.50 26.21 0.955 7.2 109.746 A 

B 
C 

0.000 

0.000 
0.000 

113.039 

113.039 
113.039 

113.039 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
1.848 

 

 

   Tower Forces - No Ice - Wind Normal To Face    
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

L1 

101.00-50.79 

162.68 2064.54 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

34.5 1 

1 
1 

1 

1 
1 

85.345 

85.345 
85.345 

2438.21 0.05 C 

L2 50.79-1.50 159.70 3862.62 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

27.2 1 

1 
1 

1 

1 
1 

113.039 

113.039 
113.039 

2526.52 0.05 C 

Sum Weight: 322.38 5927.16         OTM 241190.73 

lb-ft 

4964.73    

 

 

 

 

   Tower Forces - No Ice - Wind 60 To Face    
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

L1 

101.00-50.79 

162.68 2064.54 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

34.5 1 

1 
1 

1 

1 
1 

85.345 

85.345 
85.345 

2438.21 0.05 C 

L2 50.79-1.50 159.70 3862.62 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

27.2 1 

1 
1 

1 

1 
1 

113.039 

113.039 
113.039 

2526.52 0.05 C 

Sum Weight: 322.38 5927.16         OTM 241190.73 

lb-ft 

4964.73    

 

 

 

 

   Tower Forces - No Ice - Wind 90 To Face     
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

klf 

Ctrl. 

Face 

L1 

101.00-50.79 

162.68 2064.54 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

34.5 1 

1 
1 

1 

1 
1 

85.345 

85.345 
85.345 

2438.21 0.05 C 

L2 50.79-1.50 159.70 3862.62 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

27.2 1 

1 
1 

1 

1 
1 

113.039 

113.039 
113.039 

2526.52 0.05 C 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

Sum Weight: 322.38 5927.16         OTM 241190.73 

lb-ft 

4964.73    

 

 

 

 

   Tower Forces - With Ice - Wind Normal To Face     
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

L1 

101.00-50.79 

211.78 3233.59 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

4.3 1 

1 
1 

1 

1 
1 

93.297 

93.297 
93.297 

585.96 0.01 C 

L2 50.79-1.50 207.90 5236.24 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

3.4 1 

1 
1 

1 

1 
1 

120.067 

120.067 
120.067 

581.72 0.01 C 

Sum Weight: 419.68 8469.83         OTM 57334.88 

lb-ft 

1167.68    

 

 

 

 

   Tower Forces - With Ice - Wind 60 To Face     
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

L1 

101.00-50.79 

211.78 3233.59 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

4.3 1 

1 
1 

1 

1 
1 

93.297 

93.297 
93.297 

585.96 0.01 C 

L2 50.79-1.50 207.90 5236.24 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

3.4 1 

1 
1 

1 

1 
1 

120.067 

120.067 
120.067 

581.72 0.01 C 

Sum Weight: 419.68 8469.83         OTM 57334.88 

lb-ft 

1167.68    

 

 

 

 

   Tower Forces - With Ice - Wind 90 To Face     
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

klf 

Ctrl. 

Face 

L1 

101.00-50.79 

211.78 3233.59 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

4.3 1 

1 
1 

1 

1 
1 

93.297 

93.297 
93.297 

585.96 0.01 C 

L2 50.79-1.50 207.90 5236.24 A 

B 

1 

1 

1.2 

1.2 

3.4 1 

1 

1 

1 

120.067 

120.067 

581.72 0.01 C 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

C 1 1.2 1 1 120.067 

Sum Weight: 419.68 8469.83         OTM 57334.88 
lb-ft 

1167.68    

 

 

 

 

   Tower Forces - Service - Wind Normal To Face    
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

klf 

Ctrl. 

Face 

L1 
101.00-50.79 

162.68 2064.54 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

9.2 1 
1 

1 

1 
1 

1 

85.345 
85.345 

85.345 

647.42 0.01 C 

L2 50.79-1.50 159.70 3862.62 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

7.2 1 
1 

1 

1 
1 

1 

113.039 
113.039 

113.039 

670.87 0.01 C 

Sum Weight: 322.38 5927.16         OTM 64043.92 
lb-ft 

1318.30    

 

 

 

 

   Tower Forces - Service - Wind 60 To Face    
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

klf 

Ctrl. 

Face 

L1 
101.00-50.79 

162.68 2064.54 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

9.2 1 
1 

1 

1 
1 

1 

85.345 
85.345 

85.345 

647.42 0.01 C 

L2 50.79-1.50 159.70 3862.62 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

7.2 1 
1 

1 

1 
1 

1 

113.039 
113.039 

113.039 

670.87 0.01 C 

Sum Weight: 322.38 5927.16         OTM 64043.92 
lb-ft 

1318.30    

 

 

 

 

   Tower Forces - Service - Wind 90 To Face     
 

Section 
Elevation 

 

ft 

Add 
Weight 

 

lb 

Self 
Weight 

 

lb 

F 
a 

c 

e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

lb 

w 
 

 

klf 

Ctrl. 
Face 

L1 
101.00-50.79 

162.68 2064.54 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

9.2 1 
1 

1 

1 
1 

1 

85.345 
85.345 

85.345 

647.42 0.01 C 

L2 50.79-1.50 159.70 3862.62 A 1 0.73 7.2 1 1 113.039 670.87 0.01 C 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

B 

C 

1 

1 

0.73 

0.73 

1 

1 

1 

1 

113.039 

113.039 
Sum Weight: 322.38 5927.16         OTM 64043.92 

lb-ft 

1318.30    

 

 

 

 

 Discrete Appurtenance Pressures - No Ice    GH = 1.100   
 

Description Aiming 
Azimuth  

° 

Weight 
 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 
 

ft 

Kz qz 
 

psf 

CAAC 
Front 

ft2 

CAAC 
Side 

ft2 

EEI Band-On 12' Low 
Profile Platform w/12 

pipe 

0.0000 2000.00 0.00 0.00 99.50 1.264 36.8 29.35 29.35 

Commscope 
2HH-38A-R4 

300.0000 327.00 -7.19 2.78 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 300.0000 29.00 -6.76 3.03 102.00 1.271 37.0 1.90 1.90 

Ericsson AIR6449 B41 300.0000 119.00 -5.19 -0.69 102.00 1.271 37.0 5.68 2.49 
8' Mount Pipe 300.0000 29.00 -3.26 -3.03 102.00 1.271 37.0 1.90 1.90 

RFS 

APXVAARR24_43-U-N
A20 

300.0000 153.00 -3.19 -4.15 102.00 1.271 37.0 20.24 8.89 

8' Mount Pipe 300.0000 29.00 -3.26 -3.03 102.00 1.271 37.0 1.90 1.90 

Commscope 
2HH-38A-R4 

300.0000 327.00 -1.19 -7.61 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 300.0000 29.00 -2.76 -3.90 102.00 1.271 37.0 1.90 1.90 

RRU 4424 B25 300.0000 47.00 -6.76 3.02 103.00 1.274 37.1 1.86 0.82 
RRU 4424 B25 300.0000 47.00 -6.76 3.02 101.00 1.268 36.9 1.86 0.82 

RRU 11 B2 300.0000 51.00 -3.01 -3.47 101.00 1.268 36.9 2.79 1.19 

RRU 4449 B71+B85 300.0000 74.00 -3.01 -3.47 101.00 1.268 36.9 1.67 1.15 
RRU 4415 B66A 300.0000 47.00 -0.76 -7.37 103.00 1.274 37.1 1.86 0.82 

RRU 4415 B66A 300.0000 47.00 -0.76 -7.37 101.00 1.268 36.9 1.86 0.82 

Commscope 
2HH-38A-R4 

60.0000 327.00 1.19 -7.61 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 37.0 1.90 1.90 

Ericsson AIR6449 B41 60.0000 119.00 3.19 -4.15 102.00 1.271 37.0 5.68 2.49 
8' Mount Pipe 60.0000 29.00 4.26 -1.30 102.00 1.271 37.0 1.90 1.90 

RFS 

APXVAARR24_43-U-N
A20 

60.0000 153.00 5.19 -0.69 102.00 1.271 37.0 20.24 8.89 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 37.0 1.90 1.90 

Commscope 
2HH-38A-R4 

60.0000 327.00 7.19 2.78 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 37.0 1.90 1.90 

RRU 4424 B25 60.0000 47.00 0.76 -7.37 103.00 1.274 37.1 1.86 0.82 
RRU 4424 B25 60.0000 47.00 0.76 -7.37 101.00 1.268 36.9 1.86 0.82 

RRU 11 B2 60.0000 51.00 4.51 -0.87 101.00 1.268 36.9 2.79 1.19 

RRU 4449 B71+B85 60.0000 74.00 5.01 -0.01 101.00 1.268 36.9 1.67 1.15 
RRU 4415 B66A 60.0000 47.00 6.76 3.02 103.00 1.274 37.1 1.86 0.82 

RRU 4415 B66A 60.0000 47.00 6.76 3.02 101.00 1.268 36.9 1.86 0.82 

Commscope 
2HH-38A-R4 

180.0000 327.00 6.00 5.34 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 37.0 1.90 1.90 

Ericsson AIR6449 B41 180.0000 119.00 2.00 5.34 102.00 1.271 37.0 5.68 2.49 
8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 37.0 1.90 1.90 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Description Aiming 

Azimuth  

° 

Weight 

 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 

 

ft 

Kz qz 

 

psf 

CAAC 

Front 

ft2 

CAAC 

Side 

ft2 

RFS 

APXVAARR24_43-U-N

A20 

180.0000 153.00 -2.00 5.34 102.00 1.271 37.0 20.24 8.89 

8' Mount Pipe 300.0000 29.00 -2.76 -3.90 102.00 1.271 37.0 1.90 1.90 

Commscope 

2HH-38A-R4 

180.0000 327.00 -6.00 5.34 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 37.0 1.90 1.90 

RRU 4424 B25 180.0000 47.00 6.00 4.35 103.00 1.274 37.1 1.86 0.82 

RRU 4424 B25 180.0000 47.00 6.00 4.35 101.00 1.268 36.9 1.86 0.82 
RRU 11 B2 180.0000 51.00 -1.50 4.35 101.00 1.268 36.9 2.79 1.19 

RRU 4449 B71+B85 180.0000 74.00 -2.50 4.35 101.00 1.268 36.9 1.67 1.15 

RRU 4415 B66A 180.0000 47.00 -6.00 4.35 102.00 1.271 37.0 1.86 0.82 
RRU 4415 B66A 180.0000 47.00 -6.00 4.35 102.00 1.271 37.0 1.86 0.82 

Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 34.1 3.75 1.28 

Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 34.1 3.75 1.28 
Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 34.1 3.75 1.28 

  Sum 

Weight: 

6317.00        

 

  

 Discrete Appurtenance Pressures - With Ice    GH = 1.100   
 

Description Aiming 

Azimuth  

° 

Weight 

 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 

 

ft 

Kz qz 

 

psf 

CAAC 

Front 

ft2 

CAAC 

Side 

ft2 

tz 

 

in 

EEI Band-On 12' Low 
Profile Platform w/12 

pipe 

0.0000 3898.37 0.00 0.00 99.50 1.264 4.6 106.52 106.52 0.9492 

Commscope 
2HH-38A-R4 

300.0000 408.83 -7.19 2.78 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 300.0000 61.35 -6.76 3.03 102.00 1.271 4.6 3.71 3.71 0.9515 

Ericsson AIR6449 B41 300.0000 197.26 -5.19 -0.69 102.00 1.271 4.6 6.26 2.93 0.9515 
8' Mount Pipe 300.0000 61.35 -3.26 -3.03 102.00 1.271 4.6 3.71 3.71 0.9515 

RFS 

APXVAARR24_43-U-N
A20 

300.0000 400.40 -3.19 -4.15 102.00 1.271 4.6 21.40 9.84 0.9515 

8' Mount Pipe 300.0000 61.35 -3.26 -3.03 102.00 1.271 4.6 3.71 3.71 0.9515 

Commscope 
2HH-38A-R4 

300.0000 408.83 -1.19 -7.61 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 300.0000 61.35 -2.76 -3.90 102.00 1.271 4.6 3.71 3.71 0.9515 

RRU 4424 B25 300.0000 77.48 -6.76 3.02 103.00 1.274 4.6 2.18 1.05 0.9525 
RRU 4424 B25 300.0000 77.42 -6.76 3.02 101.00 1.268 4.6 2.18 1.05 0.9506 

RRU 11 B2 300.0000 96.63 -3.01 -3.47 101.00 1.268 4.6 3.19 1.48 0.9506 

RRU 4449 B71+B85 300.0000 110.12 -3.01 -3.47 101.00 1.268 4.6 1.92 1.44 0.9506 
RRU 4415 B66A 300.0000 77.48 -0.76 -7.37 103.00 1.274 4.6 2.18 1.05 0.9525 

RRU 4415 B66A 300.0000 77.42 -0.76 -7.37 101.00 1.268 4.6 2.18 1.05 0.9506 

Commscope 
2HH-38A-R4 

60.0000 408.83 1.19 -7.61 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 60.0000 61.35 4.76 -0.44 102.00 1.271 4.6 3.71 3.71 0.9515 

Ericsson AIR6449 B41 60.0000 197.26 3.19 -4.15 102.00 1.271 4.6 6.26 2.93 0.9515 
8' Mount Pipe 60.0000 61.35 4.26 -1.30 102.00 1.271 4.6 3.71 3.71 0.9515 

RFS 

APXVAARR24_43-U-N
A20 

60.0000 400.40 5.19 -0.69 102.00 1.271 4.6 21.40 9.84 0.9515 

8' Mount Pipe 60.0000 61.35 4.76 -0.44 102.00 1.271 4.6 3.71 3.71 0.9515 

Commscope 
2HH-38A-R4 

60.0000 408.83 7.19 2.78 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 60.0000 61.35 4.76 -0.44 102.00 1.271 4.6 3.71 3.71 0.9515 

RRU 4424 B25 60.0000 77.48 0.76 -7.37 103.00 1.274 4.6 2.18 1.05 0.9525 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Description Aiming 

Azimuth  

° 

Weight 

 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 

 

ft 

Kz qz 

 

psf 

CAAC 

Front 

ft2 

CAAC 

Side 

ft2 

tz 

 

in 

RRU 4424 B25 60.0000 77.42 0.76 -7.37 101.00 1.268 4.6 2.18 1.05 0.9506 

RRU 11 B2 60.0000 96.63 4.51 -0.87 101.00 1.268 4.6 3.19 1.48 0.9506 

RRU 4449 B71+B85 60.0000 110.12 5.01 -0.01 101.00 1.268 4.6 1.92 1.44 0.9506 
RRU 4415 B66A 60.0000 77.48 6.76 3.02 103.00 1.274 4.6 2.18 1.05 0.9525 

RRU 4415 B66A 60.0000 77.42 6.76 3.02 101.00 1.268 4.6 2.18 1.05 0.9506 

Commscope 
2HH-38A-R4 

180.0000 408.83 6.00 5.34 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 180.0000 61.35 -2.00 4.34 102.00 1.271 4.6 3.71 3.71 0.9515 

Ericsson AIR6449 B41 180.0000 197.26 2.00 5.34 102.00 1.271 4.6 6.26 2.93 0.9515 
8' Mount Pipe 180.0000 61.35 -2.00 4.34 102.00 1.271 4.6 3.71 3.71 0.9515 

RFS 

APXVAARR24_43-U-N
A20 

180.0000 400.40 -2.00 5.34 102.00 1.271 4.6 21.40 9.84 0.9515 

8' Mount Pipe 300.0000 61.35 -2.76 -3.90 102.00 1.271 4.6 3.71 3.71 0.9515 

Commscope 
2HH-38A-R4 

180.0000 408.83 -6.00 5.34 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 180.0000 61.35 -2.00 4.34 102.00 1.271 4.6 3.71 3.71 0.9515 

RRU 4424 B25 180.0000 77.48 6.00 4.35 103.00 1.274 4.6 2.18 1.05 0.9525 
RRU 4424 B25 180.0000 77.42 6.00 4.35 101.00 1.268 4.6 2.18 1.05 0.9506 

RRU 11 B2 180.0000 96.63 -1.50 4.35 101.00 1.268 4.6 3.19 1.48 0.9506 

RRU 4449 B71+B85 180.0000 110.12 -2.50 4.35 101.00 1.268 4.6 1.92 1.44 0.9506 
RRU 4415 B66A 180.0000 77.45 -6.00 4.35 102.00 1.271 4.6 2.18 1.05 0.9515 

RRU 4415 B66A 180.0000 77.45 -6.00 4.35 102.00 1.271 4.6 2.18 1.05 0.9515 

Andrew SO 101-1 0.0000 133.41 0.00 0.00 69.00 1.171 4.3 5.03 1.48 0.9151 
Andrew SO 101-1 0.0000 133.41 0.00 0.00 69.00 1.171 4.3 5.03 1.48 0.9151 

Andrew SO 101-1 0.0000 133.41 0.00 0.00 69.00 1.171 4.3 5.03 1.48 0.9151 

  Sum 
Weight: 

10830.46         

 

 

 Discrete Appurtenance Pressures - Service    GH = 1.100   
 

Description Aiming 

Azimuth  
° 

Weight 

 
lb 

Offsetx 

 
ft 

Offsetz 

 
ft 

z 

 
ft 

Kz qz 

 
psf 

CAAC 

Front 
ft2 

CAAC 

Side 
ft2 

EEI Band-On 12' Low 

Profile Platform w/12 

pipe 

0.0000 2000.00 0.00 0.00 99.50 1.264 9.8 29.35 29.35 

Commscope 

2HH-38A-R4 

300.0000 327.00 -7.19 2.78 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 300.0000 29.00 -6.76 3.03 102.00 1.271 9.8 1.90 1.90 
Ericsson AIR6449 B41 300.0000 119.00 -5.19 -0.69 102.00 1.271 9.8 5.68 2.49 

8' Mount Pipe 300.0000 29.00 -3.26 -3.03 102.00 1.271 9.8 1.90 1.90 

RFS 
APXVAARR24_43-U-N

A20 

300.0000 153.00 -3.19 -4.15 102.00 1.271 9.8 20.24 8.89 

8' Mount Pipe 300.0000 29.00 -3.26 -3.03 102.00 1.271 9.8 1.90 1.90 
Commscope 

2HH-38A-R4 

300.0000 327.00 -1.19 -7.61 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 300.0000 29.00 -2.76 -3.90 102.00 1.271 9.8 1.90 1.90 
RRU 4424 B25 300.0000 47.00 -6.76 3.02 103.00 1.274 9.8 1.86 0.82 

RRU 4424 B25 300.0000 47.00 -6.76 3.02 101.00 1.268 9.8 1.86 0.82 

RRU 11 B2 300.0000 51.00 -3.01 -3.47 101.00 1.268 9.8 2.79 1.19 
RRU 4449 B71+B85 300.0000 74.00 -3.01 -3.47 101.00 1.268 9.8 1.67 1.15 

RRU 4415 B66A 300.0000 47.00 -0.76 -7.37 103.00 1.274 9.8 1.86 0.82 

RRU 4415 B66A 300.0000 47.00 -0.76 -7.37 101.00 1.268 9.8 1.86 0.82 
Commscope 

2HH-38A-R4 

60.0000 327.00 1.19 -7.61 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 9.8 1.90 1.90 
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Description Aiming 

Azimuth  

° 

Weight 

 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 

 

ft 

Kz qz 

 

psf 

CAAC 

Front 

ft2 

CAAC 

Side 

ft2 

Ericsson AIR6449 B41 60.0000 119.00 3.19 -4.15 102.00 1.271 9.8 5.68 2.49 

8' Mount Pipe 60.0000 29.00 4.26 -1.30 102.00 1.271 9.8 1.90 1.90 

RFS 
APXVAARR24_43-U-N

A20 

60.0000 153.00 5.19 -0.69 102.00 1.271 9.8 20.24 8.89 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 9.8 1.90 1.90 
Commscope 

2HH-38A-R4 

60.0000 327.00 7.19 2.78 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 9.8 1.90 1.90 
RRU 4424 B25 60.0000 47.00 0.76 -7.37 103.00 1.274 9.8 1.86 0.82 

RRU 4424 B25 60.0000 47.00 0.76 -7.37 101.00 1.268 9.8 1.86 0.82 

RRU 11 B2 60.0000 51.00 4.51 -0.87 101.00 1.268 9.8 2.79 1.19 
RRU 4449 B71+B85 60.0000 74.00 5.01 -0.01 101.00 1.268 9.8 1.67 1.15 

RRU 4415 B66A 60.0000 47.00 6.76 3.02 103.00 1.274 9.8 1.86 0.82 

RRU 4415 B66A 60.0000 47.00 6.76 3.02 101.00 1.268 9.8 1.86 0.82 
Commscope 

2HH-38A-R4 

180.0000 327.00 6.00 5.34 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 9.8 1.90 1.90 
Ericsson AIR6449 B41 180.0000 119.00 2.00 5.34 102.00 1.271 9.8 5.68 2.49 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 9.8 1.90 1.90 

RFS 
APXVAARR24_43-U-N

A20 

180.0000 153.00 -2.00 5.34 102.00 1.271 9.8 20.24 8.89 

8' Mount Pipe 300.0000 29.00 -2.76 -3.90 102.00 1.271 9.8 1.90 1.90 
Commscope 

2HH-38A-R4 

180.0000 327.00 -6.00 5.34 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 9.8 1.90 1.90 
RRU 4424 B25 180.0000 47.00 6.00 4.35 103.00 1.274 9.8 1.86 0.82 

RRU 4424 B25 180.0000 47.00 6.00 4.35 101.00 1.268 9.8 1.86 0.82 

RRU 11 B2 180.0000 51.00 -1.50 4.35 101.00 1.268 9.8 2.79 1.19 
RRU 4449 B71+B85 180.0000 74.00 -2.50 4.35 101.00 1.268 9.8 1.67 1.15 

RRU 4415 B66A 180.0000 47.00 -6.00 4.35 102.00 1.271 9.8 1.86 0.82 

RRU 4415 B66A 180.0000 47.00 -6.00 4.35 102.00 1.271 9.8 1.86 0.82 
Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 9.0 3.75 1.28 

Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 9.0 3.75 1.28 

Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 9.0 3.75 1.28 
  Sum 

Weight: 

6317.00        
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 Force Totals      
 

Load 
Case 

Vertical 
Forces 

 

lb 

Sum of 
Forces 

X 

lb 

Sum of 
Forces 

Z 

lb 

 Sum of 
Overturning 

Moments, Mx 

lb-ft 

 Sum of 
Overturning 

Moments, Mz 

lb-ft 

Sum of Torques 
 

 

lb-ft 

Leg Weight 5927.16      

Bracing Weight 0.00      

Total Member Self-Weight 5927.16   524.69 236.51  
Total Weight 12566.54   524.69 236.51  

Wind 0 deg - No Ice  0.00 -11534.21 -883683.98 236.51 -517.09 

Wind 30 deg - No Ice  5767.10 -9988.92 -765222.48 -441867.87 -240.61 
Wind 60 deg - No Ice  9988.92 -5767.10 -441579.64 -765510.74 100.33 

Wind 90 deg - No Ice  11534.21 0.00 524.69 -883972.25 414.40 

Wind 120 deg - No Ice  9988.92 5767.10 442629.02 -765510.74 617.42 
Wind 150 deg - No Ice  5767.10 9988.92 766271.86 -441867.87 655.01 

Wind 180 deg - No Ice  0.00 11534.21 884733.36 236.51 517.09 

Wind 210 deg - No Ice  -5767.10 9988.92 766271.86 442340.88 240.61 
Wind 240 deg - No Ice  -9988.92 5767.10 442629.02 765983.75 -100.33 

Wind 270 deg - No Ice  -11534.21 0.00 524.69 884445.26 -414.40 

Wind 300 deg - No Ice  -9988.92 -5767.10 -441579.64 765983.75 -617.42 
Wind 330 deg - No Ice  -5767.10 -9988.92 -765222.48 442340.88 -655.01 

Member Ice 2542.67      

Total Weight Ice 19719.97   832.74 537.38  
Wind 0 deg - Ice  0.00 -2546.41 -191325.50 537.38 -174.95 

Wind 30 deg - Ice  1273.20 -2205.25 -165581.18 -95541.75 -105.79 

Wind 60 deg - Ice  2205.25 -1273.20 -95246.38 -165876.55 -8.28 
Wind 90 deg - Ice  2546.41 0.00 832.74 -191620.88 91.44 

Wind 120 deg - Ice  2205.25 1273.20 96911.87 -165876.55 166.67 

Wind 150 deg - Ice  1273.20 2205.25 167246.67 -95541.75 197.23 
Wind 180 deg - Ice  0.00 2546.41 192990.99 537.38 174.95 

Wind 210 deg - Ice  -1273.20 2205.25 167246.67 96616.51 105.79 

Wind 240 deg - Ice  -2205.25 1273.20 96911.87 166951.31 8.28 
Wind 270 deg - Ice  -2546.41 0.00 832.74 192695.64 -91.44 

Wind 300 deg - Ice  -2205.25 -1273.20 -95246.38 166951.31 -166.67 

Wind 330 deg - Ice  -1273.20 -2205.25 -165581.18 96616.51 -197.23 
Total Weight 12566.54   524.69 236.51  

Wind 0 deg - Service  0.00 -3062.70 -234271.70 218.41 -137.30 

Wind 30 deg - Service  1531.35 -2652.38 -202816.35 -117174.57 -63.89 
Wind 60 deg - Service  2652.38 -1531.35 -116878.73 -203112.20 26.64 

Wind 90 deg - Service  3062.70 0.00 514.24 -234567.55 110.04 

Wind 120 deg - Service  2652.38 1531.35 117907.22 -203112.20 163.95 
Wind 150 deg - Service  1531.35 2652.38 203844.84 -117174.57 173.93 

Wind 180 deg - Service  0.00 3062.70 235300.19 218.41 137.30 

Wind 210 deg - Service  -1531.35 2652.38 203844.84 117611.40 63.89 
Wind 240 deg - Service  -2652.38 1531.35 117907.22 203549.03 -26.64 

Wind 270 deg - Service  -3062.70 0.00 514.24 235004.38 -110.04 

Wind 300 deg - Service  -2652.38 -1531.35 -116878.73 203549.03 -163.95 
Wind 330 deg - Service  -1531.35 -2652.38 -202816.35 117611.40 -173.93 
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 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 
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  Maximum Member Forces   
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

lb 

Major Axis 
Moment 

lb-ft 

Minor Axis 
Moment 

lb-ft 

L1 101 - 50.79 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -15690.99 656.70 -1130.87 

      Max. Mx 20 -9110.37 399110.67 -689.49 

      Max. My 14 -9109.75 285.53 -399505.00 
      Max. Vy 20 -9781.34 399110.67 -689.49 

      Max. Vx 14 9781.93 285.53 -399505.00 

      Max. Torque 24     644.37 
L2 50.79 - 1.5 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -22328.58 749.91 -1219.52 

      Max. Mx 20 -15052.38 965817.31 -730.89 
      Max. My 14 -15052.37 315.25 -966221.74 

      Max. Vy 20 -11570.03 965817.31 -730.89 

      Max. Vx 14 11570.05 315.25 -966221.74 
      Max. Torque 24     702.39 

        

  

 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
lb 

Horizontal, X 
lb 

Horizontal, Z 
lb 

Pole Max. Vert 33 22328.58 0.00 -2546.54 

  Max. Hx 20 15079.85 11534.21 -0.00 
  Max. Hz 2 15079.85 0.00 11534.21 

  Max. Mx 2 964754.58 0.00 11534.21 

  Max. Mz 8 965159.26 -11534.21 -0.00 
  Max. Torsion 24 702.40 5767.10 9988.92 

  Min. Vert 19 11309.88 9988.92 -5767.10 

  Min. Hx 8 15079.85 -11534.21 -0.00 
  Min. Hz 14 15079.85 0.00 -11534.21 

  Min. Mx 14 -966221.74 0.00 -11534.21 

  Min. Mz 20 -965817.31 11534.21 -0.00 
  Min. Torsion 12 -702.29 -5767.10 -9988.92 

      

 

 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 

Dead Only 12566.54 -0.00 0.00 586.46 263.45 -0.01 

1.2 Dead+1.0 Wind 0 deg - No 
Ice 

15079.85 -0.00 -11534.21 -964754.58 314.95 -532.14 

0.9 Dead+1.0 Wind 0 deg - No 

Ice 

11309.88 -0.00 -11534.21 -941828.03 226.45 -524.32 

1.2 Dead+1.0 Wind 30 deg - No 

Ice 

15079.84 5767.10 -9988.92 -835407.42 -482429.67 -219.18 

0.9 Dead+1.0 Wind 30 deg - No 
Ice 

11309.88 5767.10 -9988.92 -815574.40 -470948.40 -223.40 

1.2 Dead+1.0 Wind 60 deg - No 

Ice 

15079.84 9988.92 -5767.10 -482011.94 -835819.65 152.40 
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Load 

Combination 

Vertical  

 

lb 

Shearx 

 

lb 

Shearz 

 

lb 

 Overturning 

Moment, Mx  
lb-ft 

 Overturning 

Moment, Mz 
lb-ft 

Torque 

 

lb-ft 

0.9 Dead+1.0 Wind 60 deg - No 

Ice 

11309.88 9988.92 -5767.10 -470649.16 -815869.80 137.27 

1.2 Dead+1.0 Wind 90 deg - No 
Ice 

15079.85 11534.21 0.00 730.57 -965159.26 483.24 

0.9 Dead+1.0 Wind 90 deg - No 

Ice 

11309.88 11534.21 0.00 524.20 -942118.14 461.26 

1.2 Dead+1.0 Wind 120 deg - 

No Ice 

15079.84 9988.92 5767.10 483474.50 -835822.36 684.47 

0.9 Dead+1.0 Wind 120 deg - 
No Ice 

11309.88 9988.92 5767.10 471698.63 -815871.71 661.61 

1.2 Dead+1.0 Wind 150 deg - 

No Ice 

15079.84 5767.10 9988.92 836873.05 -482432.40 702.29 

0.9 Dead+1.0 Wind 150 deg - 

No Ice 

11309.88 5767.10 9988.92 816626.05 -470950.33 684.59 

1.2 Dead+1.0 Wind 180 deg - 
No Ice 

15079.85 -0.00 11534.21 966221.74 314.87 532.04 

0.9 Dead+1.0 Wind 180 deg - 

No Ice 

11309.88 -0.00 11534.21 942880.76 226.41 524.26 

1.2 Dead+1.0 Wind 210 deg - 

No Ice 

15079.84 -5767.10 9988.92 836885.32 483069.11 219.16 

0.9 Dead+1.0 Wind 210 deg - 
No Ice 

11309.88 -5767.10 9988.92 816634.66 471408.10 223.43 

1.2 Dead+1.0 Wind 240 deg - 

No Ice 

15079.84 -9988.92 5767.10 483486.75 836473.29 -152.44 

0.9 Dead+1.0 Wind 240 deg - 

No Ice 

11309.88 -9988.92 5767.10 471707.24 816339.45 -137.34 

1.2 Dead+1.0 Wind 270 deg - 
No Ice 

15079.85 -11534.21 0.00 730.54 965817.31 -483.22 

0.9 Dead+1.0 Wind 270 deg - 

No Ice 

11309.88 -11534.21 0.00 524.19 942590.87 -461.24 

1.2 Dead+1.0 Wind 300 deg - 

No Ice 

15079.84 -9988.92 -5767.10 -482024.25 836470.65 -684.45 

0.9 Dead+1.0 Wind 300 deg - 
No Ice 

11309.88 -9988.92 -5767.10 -470657.79 816337.57 -661.55 

1.2 Dead+1.0 Wind 330 deg - 

No Ice 

15079.84 -5767.10 -9988.92 -835419.72 483066.51 -702.40 

0.9 Dead+1.0 Wind 330 deg - 

No Ice 

11309.88 -5767.10 -9988.92 -815583.02 471406.23 -684.71 

1.2 Dead+1.0 Ice+1.0 Temp 22328.58 -0.01 0.01 1219.52 749.91 -0.01 
1.2 Dead+1.0 Wind 0 deg+1.0 

Ice+1.0 Temp 

22328.58 -0.00 -2546.54 -222375.13 762.31 -190.26 

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

22328.58 1273.21 -2205.27 -192443.42 -111062.50 -104.76 

1.2 Dead+1.0 Wind 60 deg+1.0 

Ice+1.0 Temp 

22328.58 2205.27 -1273.21 -110581.61 -192923.48 8.81 

1.2 Dead+1.0 Wind 90 deg+1.0 

Ice+1.0 Temp 

22328.58 2546.54 0.00 1242.72 -222853.90 119.99 

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

22328.58 2205.27 1273.22 113067.75 -192923.62 199.07 

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

22328.58 1273.21 2205.27 194929.66 -111062.66 224.76 

1.2 Dead+1.0 Wind 180 

deg+1.0 Ice+1.0 Temp 

22328.58 -0.00 2546.54 224860.72 762.24 190.22 

1.2 Dead+1.0 Wind 210 

deg+1.0 Ice+1.0 Temp 

22328.58 -1273.22 2205.27 194931.22 112588.39 104.73 

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

22328.58 -2205.27 1273.22 113069.29 194451.18 -8.85 

1.2 Dead+1.0 Wind 270 

deg+1.0 Ice+1.0 Temp 

22328.58 -2546.54 0.00 1242.69 224382.00 -120.02 

1.2 Dead+1.0 Wind 300 

deg+1.0 Ice+1.0 Temp 

22328.58 -2205.27 -1273.21 -110583.20 194451.11 -199.09 
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Load 

Combination 

Vertical  

 

lb 

Shearx 

 

lb 

Shearz 

 

lb 

 Overturning 

Moment, Mx  
lb-ft 

 Overturning 

Moment, Mz 
lb-ft 

Torque 

 

lb-ft 

1.2 Dead+1.0 Wind 330 

deg+1.0 Ice+1.0 Temp 

22328.58 -1273.22 -2205.27 -192445.00 112588.35 -224.80 

Dead+Wind 0 deg - Service 12566.54 -0.00 -3062.71 -252802.89 271.65 -144.24 
Dead+Wind 30 deg - Service 12566.54 1531.35 -2652.38 -218852.13 -126432.95 -60.75 

Dead+Wind 60 deg - Service 12566.54 2652.38 -1531.35 -126097.85 -219186.92 38.99 

Dead+Wind 90 deg - Service 12566.54 3062.71 0.00 606.62 -253137.25 128.30 
Dead+Wind 120 deg - Service 12566.54 2652.38 1531.35 127311.18 -219187.09 183.23 

Dead+Wind 150 deg - Service 12566.54 1531.35 2652.38 220065.64 -126433.12 189.05 

Dead+Wind 180 deg - Service 12566.54 -0.00 3062.71 254016.49 271.64 144.22 
Dead+Wind 210 deg - Service 12566.54 -1531.35 2652.38 220066.35 126976.81 60.75 

Dead+Wind 240 deg - Service 12566.54 -2652.38 1531.35 127311.89 219731.61 -39.01 

Dead+Wind 270 deg - Service 12566.54 -3062.71 0.00 606.61 253682.19 -128.31 
Dead+Wind 300 deg - Service 12566.54 -2652.38 -1531.35 -126098.56 219731.46 -183.23 

Dead+Wind 330 deg - Service 12566.54 -1531.35 -2652.38 -218852.85 126976.66 -189.07 

  

 

 Solution Summary   
 

 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 
lb 

PY 
lb 

PZ 
lb 

PX 
lb 

PY 
lb 

PZ 
lb 

1 0.00 -12566.54 0.00 0.00 12566.54 -0.00 0.000% 

2 0.00 -15079.84 -11534.21 0.00 15079.85 11534.21 0.000% 
3 0.00 -11309.88 -11534.21 0.00 11309.88 11534.21 0.000% 

4 5767.10 -15079.84 -9988.92 -5767.10 15079.84 9988.92 0.000% 

5 5767.10 -11309.88 -9988.92 -5767.10 11309.88 9988.92 0.000% 
6 9988.92 -15079.84 -5767.10 -9988.92 15079.84 5767.10 0.000% 

7 9988.92 -11309.88 -5767.10 -9988.92 11309.88 5767.10 0.000% 

8 11534.21 -15079.84 0.00 -11534.21 15079.85 -0.00 0.000% 
9 11534.21 -11309.88 0.00 -11534.21 11309.88 -0.00 0.000% 

10 9988.92 -15079.84 5767.10 -9988.92 15079.84 -5767.10 0.000% 

11 9988.92 -11309.88 5767.10 -9988.92 11309.88 -5767.10 0.000% 
12 5767.10 -15079.84 9988.92 -5767.10 15079.84 -9988.92 0.000% 

13 5767.10 -11309.88 9988.92 -5767.10 11309.88 -9988.92 0.000% 

14 0.00 -15079.84 11534.21 0.00 15079.85 -11534.21 0.000% 
15 0.00 -11309.88 11534.21 0.00 11309.88 -11534.21 0.000% 

16 -5767.10 -15079.84 9988.92 5767.10 15079.84 -9988.92 0.000% 

17 -5767.10 -11309.88 9988.92 5767.10 11309.88 -9988.92 0.000% 
18 -9988.92 -15079.84 5767.10 9988.92 15079.84 -5767.10 0.000% 

19 -9988.92 -11309.88 5767.10 9988.92 11309.88 -5767.10 0.000% 

20 -11534.21 -15079.84 0.00 11534.21 15079.85 -0.00 0.000% 
21 -11534.21 -11309.88 0.00 11534.21 11309.88 -0.00 0.000% 

22 -9988.92 -15079.84 -5767.10 9988.92 15079.84 5767.10 0.000% 

23 -9988.92 -11309.88 -5767.10 9988.92 11309.88 5767.10 0.000% 
24 -5767.10 -15079.84 -9988.92 5767.10 15079.84 9988.92 0.000% 

25 -5767.10 -11309.88 -9988.92 5767.10 11309.88 9988.92 0.000% 

26 0.00 -22328.58 0.00 0.01 22328.58 -0.01 0.000% 
27 0.00 -22328.58 -2546.41 0.00 22328.58 2546.54 0.001% 

28 1273.20 -22328.58 -2205.25 -1273.21 22328.58 2205.27 0.000% 

29 2205.25 -22328.58 -1273.20 -2205.27 22328.58 1273.21 0.000% 
30 2546.41 -22328.58 0.00 -2546.54 22328.58 -0.00 0.001% 

31 2205.25 -22328.58 1273.20 -2205.27 22328.58 -1273.22 0.000% 

32 1273.20 -22328.58 2205.25 -1273.21 22328.58 -2205.27 0.000% 
33 0.00 -22328.58 2546.41 0.00 22328.58 -2546.54 0.001% 

34 -1273.20 -22328.58 2205.25 1273.22 22328.58 -2205.27 0.000% 

35 -2205.25 -22328.58 1273.20 2205.27 22328.58 -1273.22 0.000% 
36 -2546.41 -22328.58 0.00 2546.54 22328.58 -0.00 0.001% 

37 -2205.25 -22328.58 -1273.20 2205.27 22328.58 1273.21 0.000% 

38 -1273.20 -22328.58 -2205.25 1273.22 22328.58 2205.27 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 

lb 

PY 

lb 

PZ 

lb 

PX 

lb 

PY 

lb 

PZ 

lb 

39 0.00 -12566.54 -3062.70 0.00 12566.54 3062.71 0.000% 

40 1531.35 -12566.54 -2652.38 -1531.35 12566.54 2652.38 0.000% 

41 2652.38 -12566.54 -1531.35 -2652.38 12566.54 1531.35 0.000% 
42 3062.70 -12566.54 0.00 -3062.71 12566.54 -0.00 0.000% 

43 2652.38 -12566.54 1531.35 -2652.38 12566.54 -1531.35 0.000% 

44 1531.35 -12566.54 2652.38 -1531.35 12566.54 -2652.38 0.000% 
45 0.00 -12566.54 3062.70 0.00 12566.54 -3062.71 0.000% 

46 -1531.35 -12566.54 2652.38 1531.35 12566.54 -2652.38 0.000% 

47 -2652.38 -12566.54 1531.35 2652.38 12566.54 -1531.35 0.000% 
48 -3062.70 -12566.54 0.00 3062.71 12566.54 -0.00 0.000% 

49 -2652.38 -12566.54 -1531.35 2652.38 12566.54 1531.35 0.000% 

50 -1531.35 -12566.54 -2652.38 1531.35 12566.54 2652.38 0.000% 

 

 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00001492 

2 Yes 5 0.00000001 0.00042141 
3 Yes 5 0.00000001 0.00016829 

4 Yes 7 0.00000001 0.00013139 

5 Yes 6 0.00000001 0.00038376 
6 Yes 7 0.00000001 0.00013167 

7 Yes 6 0.00000001 0.00038496 

8 Yes 5 0.00000001 0.00042563 
9 Yes 5 0.00000001 0.00016227 

10 Yes 7 0.00000001 0.00013657 

11 Yes 6 0.00000001 0.00039950 
12 Yes 7 0.00000001 0.00012960 

13 Yes 6 0.00000001 0.00037778 

14 Yes 5 0.00000001 0.00042241 
15 Yes 5 0.00000001 0.00016848 

16 Yes 7 0.00000001 0.00013435 

17 Yes 6 0.00000001 0.00039256 
18 Yes 7 0.00000001 0.00013405 

19 Yes 6 0.00000001 0.00039131 

20 Yes 5 0.00000001 0.00042609 
21 Yes 5 0.00000001 0.00016236 

22 Yes 7 0.00000001 0.00012934 

23 Yes 6 0.00000001 0.00037737 
24 Yes 7 0.00000001 0.00013632 

25 Yes 6 0.00000001 0.00039912 

26 Yes 4 0.00000001 0.00003559 
27 Yes 5 0.00019689 0.00058663 

28 Yes 6 0.00000001 0.00020603 

29 Yes 6 0.00000001 0.00020812 
30 Yes 5 0.00019705 0.00058598 

31 Yes 6 0.00000001 0.00022284 

32 Yes 6 0.00000001 0.00020974 
33 Yes 5 0.00019755 0.00060202 

34 Yes 6 0.00000001 0.00022373 

35 Yes 6 0.00000001 0.00022110 
36 Yes 5 0.00019741 0.00059493 

37 Yes 6 0.00000001 0.00020714 

38 Yes 6 0.00000001 0.00022050 
39 Yes 5 0.00000001 0.00003296 
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40 Yes 5 0.00000001 0.00028552 
41 Yes 5 0.00000001 0.00028692 

42 Yes 5 0.00000001 0.00003245 

43 Yes 5 0.00000001 0.00031891 
44 Yes 5 0.00000001 0.00027995 

45 Yes 5 0.00000001 0.00003334 

46 Yes 5 0.00000001 0.00030750 
47 Yes 5 0.00000001 0.00030575 

48 Yes 5 0.00000001 0.00003263 

49 Yes 5 0.00000001 0.00027639 
50 Yes 5 0.00000001 0.00031552 

 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 
ft 

Horz. 

Deflection 
in 

Gov. 

Load 
Comb. 

Tilt 

 
° 

Twist 

 
° 

L1 101 - 50.79 29.275 46 2.5825 0.0073 

L2 54.21 - 1.5 8.244 46 1.4629 0.0020 

      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

102.00 Commscope 2HH-38A-R4 46 29.275 2.5825 0.0074 12745 
99.50 EEI Band-On 12' Low Profile 

Platform w/12 pipe 

46 28.497 2.5479 0.0072 12745 

69.00 Andrew SO 101-1 46 13.718 1.8321 0.0034 1990 

  

 
 

 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

L1 101 - 50.79 111.200 14 9.8198 0.0274 
L2 54.21 - 1.5 31.377 14 5.5744 0.0074 

      

  

 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 

° 

Twist 
 

° 

Radius of 
Curvature 

ft 

102.00 Commscope 2HH-38A-R4 14 111.200 9.8198 0.0274 3488 

99.50 EEI Band-On 12' Low Profile 
Platform w/12 pipe 

14 108.250 9.6890 0.0266 3488 

69.00 Andrew SO 101-1 14 52.160 6.9765 0.0126 538 
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 Compression Checks   
 

 

 Pole Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

φPn 

 

lb 

Ratio 
Pu 

φPn 

L1 101 - 50.79 (1) TP23.05x16x0.1875 50.21 0.00 0.0 13.3203 -9109.55 779235.00 0.012  

L2 50.79 - 1.5 (2) TP30x22.1948x0.25 52.71 0.00 0.0 23.6066 -15052.40 1380990.00 0.011  

                    

 

 

 Pole Bending Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 

 

lb-ft 

φMnx 

 

lb-ft 

Ratio 
Mux 

φMnx 

Muy 

 

lb-ft 

φMny 

 

lb-ft 

Ratio 
Muy 

φMny 

L1 101 - 50.79 (1) TP23.05x16x0.1875 399570.00 427494.17 0.935 0.00 427494.17 0.000 

L2 50.79 - 1.5 (2) TP30x22.1948x0.25 966300.00 1007983.33 0.959 0.00 1007983.33 0.000 

                  

 

 

 Pole Shear Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

lb 

φVn 

 

lb 

Ratio 
Vu 

φVn 

Actual 
Tu 

lb-ft 

φTn 

 

lb-ft 

Ratio 
Tu 

φTn 

L1 101 - 50.79 (1) TP23.05x16x0.1875 9782.16 233771.00 0.042 188.81 458220.83 0.000 

L2 50.79 - 1.5 (2) TP30x22.1948x0.25 11570.10 414296.00 0.028 219.16 1079391.67 0.000 

                  

 

 
 

 Pole Interaction Design Data    
 

Section 

No. 

Elevation 

 

ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Ratio 
Vu 

φVn 

Ratio 
Tu 

φTn 

Comb. 

Stress 

Ratio 

Allow. 

Stress 

Ratio 

Criteria 

L1 101 - 50.79 (1) 0.012 0.935 0.000 0.042 0.000 0.948  

 

1.000 
4.8.2  

L2 50.79 - 1.5 (2) 0.011 0.959 0.000 0.028 0.000 0.970  

 

1.000 
4.8.2  
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 Section Capacity Table 
 

Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
lb 

øPallow 

lb 
% 

Capacity 
Pass 
Fail 

L1 101 - 50.79 Pole TP23.05x16x0.1875 1 -9109.55 779235.00 94.8 Pass  

L2 50.79 - 1.5 Pole TP30x22.1948x0.25 2 -15052.40 1380990.00 97.0 Pass  

              Summary   
            Pole (L2) 97.0 Pass  

      RATING = 97.0 Pass  
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Grounding

Compound Plan,

Antenna Plans

and Notes

G-1

NO. DESCRIPTION DATE

1 RF REVISION 08/27/20

PROFESSIONAL CERTIFICATION

Know what's below.

Call before you dig.

SHEET TITLE

SHEET NUMBER

T-MOBILE NORTHEAST LLC

12050 BALTIMORE AVENUE

BELTSVILLE, MARYLAND 20705

OFFICE: (240) 264-8600

FAX: (240) 264-8610

SITE ID:

7WAN235A

SITE NAME:

BOE-RICHARD D. RIDDLE SCHOOL

SITE ADDRESS:

12501A DALEWOOD DR.

SILVER SPRING, MD 20906

MONTGOMERY COUNTY

REVISION BLOCK

DRAWN BY:

DESIGNED BY:

ORIGINAL DATE:

TEI PROJECT #

DESIGN SCALE:

BLN

BLN

08/07/2020

20032L

AS NOTED

I HEREBY CERTIFY THAT THESE DOCUMENTS

WERE PREPARED OR APPROVED BY ME,

TIMOTHY SMIDT, AND THAT I AM A DULY

LICENSED PROFESSIONAL ENGINEER UNDER

THE LAWS OF THE STATE OF MARYLAND,

LICENSE NO.  21585, EXPIRATION DATE: MAY 8,

2021.

3620 COMMERCE DRIVE,

SUITE 707

BALTIMORE, MD 21227

(410) 309-4949

2216 Commerce Road, Suite 1
Forest Hill, MD 21050

410-692-5816 
www.tel-eng.com

TEI
ELEGENT      NGINEERING    NC.T E I

2 PERMIT SET 10/13/20
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Compound Power

Plan and Notes

E-1

NO. DESCRIPTION DATE

1 RF REVISION 08/27/20

PROFESSIONAL CERTIFICATION

Know what's below.

Call before you dig.

SHEET TITLE

SHEET NUMBER

T-MOBILE NORTHEAST LLC

12050 BALTIMORE AVENUE

BELTSVILLE, MARYLAND 20705

OFFICE: (240) 264-8600

FAX: (240) 264-8610

SITE ID:

7WAN235A

SITE NAME:

BOE-RICHARD D. RIDDLE SCHOOL

SITE ADDRESS:

12501A DALEWOOD DR.

SILVER SPRING, MD 20906

MONTGOMERY COUNTY

REVISION BLOCK

DRAWN BY:

DESIGNED BY:

ORIGINAL DATE:

TEI PROJECT #

DESIGN SCALE:

BLN

BLN

08/07/2020

20032L

AS NOTED

I HEREBY CERTIFY THAT THESE DOCUMENTS

WERE PREPARED OR APPROVED BY ME,

TIMOTHY SMIDT, AND THAT I AM A DULY

LICENSED PROFESSIONAL ENGINEER UNDER

THE LAWS OF THE STATE OF MARYLAND,

LICENSE NO.  21585, EXPIRATION DATE: MAY 8,

2021.

3620 COMMERCE DRIVE,

SUITE 707

BALTIMORE, MD 21227

(410) 309-4949

2216 Commerce Road, Suite 1
Forest Hill, MD 21050

410-692-5816 
www.tel-eng.com

TEI
ELEGENT      NGINEERING    NC.T E I

2 PERMIT SET 10/13/20
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Power Riser,

Panel Schedule,

Symbols List and

Notes

E-2

NO. DESCRIPTION DATE

1 RF REVISION 08/27/20

PROFESSIONAL CERTIFICATION

Know what's below.

Call before you dig.

SHEET TITLE

SHEET NUMBER

T-MOBILE NORTHEAST LLC

12050 BALTIMORE AVENUE

BELTSVILLE, MARYLAND 20705

OFFICE: (240) 264-8600

FAX: (240) 264-8610

SITE ID:

7WAN235A

SITE NAME:

BOE-RICHARD D. RIDDLE SCHOOL

SITE ADDRESS:

12501A DALEWOOD DR.

SILVER SPRING, MD 20906

MONTGOMERY COUNTY

REVISION BLOCK

DRAWN BY:

DESIGNED BY:

ORIGINAL DATE:

TEI PROJECT #

DESIGN SCALE:

BLN

BLN

08/07/2020

20032L

AS NOTED

I HEREBY CERTIFY THAT THESE DOCUMENTS

WERE PREPARED OR APPROVED BY ME,

TIMOTHY SMIDT, AND THAT I AM A DULY

LICENSED PROFESSIONAL ENGINEER UNDER

THE LAWS OF THE STATE OF MARYLAND,

LICENSE NO.  21585, EXPIRATION DATE: MAY 8,

2021.

3620 COMMERCE DRIVE,

SUITE 707

BALTIMORE, MD 21227

(410) 309-4949

2216 Commerce Road, Suite 1
Forest Hill, MD 21050

410-692-5816 
www.tel-eng.com

TEI
ELEGENT      NGINEERING    NC.T E I

2 PERMIT SET 10/13/20



App No: 2020101311

Application Type Minor Modification

Applicant Name Site Link Wireless, LLC

Site Id 299

Address 12501 Dalewood Rd, Silver Spring

City Silver Spring

Zoning R‐60

Latitude 39.059453

Longitude ‐77.066497

Ground Elevation 371

Site Owner MCPS

Structure Owner MCPS

Carrier T‐Mobile

Structure Type Monopole

Solution Type Macro

Lease Status Leased

Carrier Site Name 7WAN235A

County Site Name Wheaton High School

Existing Existing

Existing Structure Height 100

Justification of why this site was selected:

Will site be used to support 
government 
telecommunications facilities 
or other equipment for 
government use? 

No

Gvt. Use Desc.

Updated 10/20/2020

Ann. Plan? Yes

Application Description

T‐Mobile proposes to relocate (9) existing antennas, install (3) new panel antennas, remove and replace (6) RRUs, remove (1) 
existing cabinet and install (2) new cabinets at the existing telecom monopole site.

NearbySites (New, Replacement Apps Only):

Provide the proposed height 
of the replacement structure 
without any antenna (New, 
Replacement Apps Only)

Distance to Residential Property 
(New, Replacement, Colocation Only)

Distance to Commercial Property 
(New, Replacement, Colocation Only)

Does the structure require an antenna 
structure  registration under FCC Title 47 

Yes

Application General  Infomation

Site  Infomation

Wednesday, October 21, 2020

8:46:04 AM



App No: 2020101311

Screening considerations(New, Colocations, Replacement Apps Only):

Wednesday, October 21, 2020

8:46:06 AM



App No: 2020101311

Does this qualify as a 6409 application? (Minor Mod, Colocations Only) Yes

PROW? No

ROW  width 

Pole Number

For towers outside the public ROW will 
the proposed installation increase the 
height of the structure by: (1) more than 
10% or (2) more than 20 feet, whichever 
is greater? 

No

For towers outside the public ROW will the 
proposed installation increase the width 
by adding appurtenance to the body of the 
structure that would protrude from the 
edge of the structure by more than 20 
feet?  

No

 Will the proposed installation increase the 
height of the structure by: (1) more than 
10% or (2) more than 10 feet, whichever is 
greater?  

No

Will the proposed installation increase the 
width by adding appurtenance to the body 
of the structure that would protrude from 
the edge of the structure by more than 6 
feet?

No

More than four Equipment Cabinets? YN No

Will the proposed installation require 
excavation or expansion outside the 
current boundaries of the site?  

No

6409 Questions

Small Wireless Facility Questions Small Wireless Facility? No

Does the structure or current 
installation have concealment 
elements/measures? 

No

If yes, describe how the 
proposed installation does not 
defeat the existing 
concealment.  

Tribal Lands? No

Is the structure 10% taller than adjacent structures?    

Please list adjacent structure heights

ROW owner

Cumulative volume of the 
proposed wireless equipment(s) 
exclusive of antennas in cubic feet

24

Cumulative volume of the proposed 
antenna antenna(s) exclusive of 
equipment

ROW Information

Small Wireless Facility Informatio

Wednesday, October 21, 2020

8:46:06 AM



App No: 2020101311

Antenna Compliance Yes

Compliance Desc

Antenna Location No        

Antenna Loc. Desc.

Env. Assessment 

Cat. Excluded? checked   

Routine Env. Evaluation

Antenna Infomation

RAD Center 102

Antenna Model Ericsson AIR 6449 B41

Frequency 2496‐2690 MHz

Max ERP 250 Antenna Dimensions 33.1"x20.6"x8.6" Quantity 3

Wednesday, October 21, 2020

8:46:06 AM



Date: 10/20/2020Montgomery County Zoning Montgomery County
Planning Department
ITI Division¯

Special P rotection Area
Yes

N/A

Priority Funding Area

Urban Renewal A rea
Bike/Ped Priority Area

Metro Station Policy Area
N/A

Tier 1: Sewer existing

N/A
Urban District
Enterprise Zone
Arts &  Ent. District N/A
Special Tax District N/A

Septic Tier

N/A
N/A
N/A

CBD N/A

R-60

00953838

Zone

Address
Account #

Landuse

12601 DALEWOOD DR
SILVER SPRING, 20906

Overlay Zone N/A

Institutional/Community Facility

Parking District N/A

Legal Description

TDR Overlay Zone N/A N/AMunicipality

P472 ,  N/A , N/A
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Massive MIMO Mid-Band 

AIR6449 B41 

New Product Introduction Notification 

 

 

(Refresh: Voltage Booster PSU 4813 is added in Ancillary Materials) 

PURPOSE   
Ericsson’s next generation AIR6449 B41 massive MIMO (M-MIMO) single band product provides additional RF 
power and has full band IBW sufficient to transmit 180MHz of 4G/5G carrier bandwidth (vs. AIR6488 
60+60MHz carrier bandwidth). The AIR6449 also offers enhanced RF performance via a 192 element antenna 
array (vs. AIR6488 with 128). 

BACKGROUND  
The AIR6449 has a combined antenna/radio with 64 TRX. It has advantages over the previous AIR6488 model 
such as:  
• Full 194 MHz IBW and can support NR+LTE mixed mode vs. 100 MHz on AIR6488 

• Smaller dimensions (in height and width) and lighter in weight 

• 25 Gbps eCPRI support 

 
AIR 6488 vs. AIR 6449 comparison is available at this link. 

USAGE GUIDELINES 
• AIR6449 is planned to replace AIR6488 on a go forward basis once available  

• Full Anchor Design (2.5GHz + PCS) or 2.5GHz Only (AKA “Skinny”)  

• All markets except New York Boroughs 

o Use existing AIR6488 if entitlement is complete or expected to complete before July 1st, 2020 

(see AIR6488 NPI) 

o Use existing AIR6488 if site is expected to be on-air before July 1st, 2020 (see AIR6488 NPI) 

o Use AIR6449 if entitlement complete is forecasted after July 1st, 2020  

• NY Boroughs 

o Continue to use existing AIR6488M (see AIR6488 NPI) 

TIMELINES 
• Lab Entry: April 2020 

• GA: June 30th, 2020 

• New RFDS Templates for Anchor PORs reflecting AIR6449 have been created. 

• This next generation hardware is expected to be available in commercial quantities in July 2020.  

AFFECTED CONFIGURATIONS 
Sites must be on an Anchor POR to use the AIR6449. 
 

New Product 

Introduction  

https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/Ericsson/Site%20Design/Hardware/TDD%20AAS/AIR6488%20vs.%20AIR6449%20Comparison.pptx?d=w840dba7d5f4f4f3985d52593f5d31d22
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/Product%20Introduction%20-%20Ericsson%20AIR6488%20B41.pdf
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/Product%20Introduction%20-%20Ericsson%20AIR6488%20B41.pdf
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/Product%20Introduction%20-%20Ericsson%20AIR6488%20B41.pdf


 
Site configurations that are designed with AIR6449 B41 will have a “5A” (5 for 2.5GHz + A for AIR6449) after 
the low-band indicator and/or before L19 indicator in the naming convention e.g., 67D92DB => 67D5A992DB, 
92DB => 5A992DB, etc. 
 

PRODUCT DESCRIPTION 
Frequency Range LTE TDD B41: 2496 – 2690 MHz 

 

Instantaneous BW DL 194 MHz  

Antenna Ports 64T64R 

Technology NR, LTE and NR+LTE MSMM 

Antenna Elements 192 

Output RF Power 300 W (=64 TRX x 4.6875W) 

Data Ports 4 x 25Gb/s CPRI 

5G NR Support YES 

DC Feed -48V DC power connector 

Cooling Passive cooling (vs. active cooling on AIR32 DB) 

Dimensions (H x W x D) 33.1” x 20.6” x 8.6” inches (=841 x 524 x 217 mm) 

Weight 104 lbs (=47 kg) 

Electrical downtilt  -3 to 11 degrees 

Horizontal beamwidth +/- 65 degrees 

HW/SW Availability July 2020 

Material SAP # 34105 – AIR 6449 B41 

WARRANTY: 1 Year 

SPARES: 2% of install base.  Additional units can be requested as per need. 

Baseband Requirements  

For a typical 3-sector site,  

• LTE: one dedicated BB6630 per site  

• NR: one dedicated BB6648 (see its NPI) per site 

Supplementary/Ancillary Materials  
SKU Description Qty 

34106 AIR6449 mandatory install kit 1 per AIR6449 

34110 AIR6449 25G SFP 8 per AIR6449 
 
The AIR6449 requires a voltage booster (i.e., PSU 4813) in almost all cases when using the current HCS 6x12. 
Please refer to Voltage Booster design doc for its usage guidance (depending on the HCS length and gauge). 
Note the installation kit is different for each cabinet type.  
 

SKU Description Qty 

34132  PSU 4813 main unit  1 

34133  PSU installation kit for RBS61xx  
Choose 1 per 
cabinet type 

34134  PSU installation kit for PBC6200  

34135  PSU installation kit for E6x60/P6230  

 

https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/BB6648%20New%20Product%20Introduction%20Communique.docx?d=w5c79c51b144d4e5d8e4d713a928ed634
https://nam02.safelinks.protection.outlook.com/ap/w-59584e83/?url=https%3A%2F%2Ftmobileusa.sharepoint.com%2Fteams%2FRF360%2FCellSiteInnovations%2FPower%2520System%2FPower%2520Boost%2FEricsson%2520Application%2FEricsson%2520Solution%2FEricsson%2520PSU%25204813%2520Voltage%2520Booster%2520Design%2520Document.docx%3Fd%3Dw26bf9f4969224ffe84effd150640b441&data=02%7C01%7CKyuho.Son%40T-Mobile.com%7C56d3aa8988444148459e08d7d034bb40%7Cbe0f980bdd994b19bd7bbc71a09b026c%7C0%7C0%7C637206797205745792&sdata=quP37bbxdDyDB3Vk7JoTy1%2BoAcw6S%2FLO8RyCP7dC5Og%3D&reserved=0


LINKS 

• Ericsson New T-Mobile Anchor Network Playbook 

• AIR 6488 vs. AIR 6449 Comparison 

CONTACTS 
 

Kyuho Son   Principal Engineer, RAN Architecture     

Weston Berry   Engineer, RAN Architecture   

https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/Ericsson/Site%20Design/Playbooks/Ericsson%20New%20T-Mobile%20Anchor%20Network%20Playbook.pptx?d=wa21545f578eb41fcb0c483c2670b557c
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/Ericsson/Site%20Design/Hardware/TDD%20AAS/AIR6488%20vs.%20AIR6449%20Comparison.pptx?d=w840dba7d5f4f4f3985d52593f5d31d22
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Existing Monopole: 

Result of Analysis Passing 

Monopole Critical 

Demand Capacity 

Ratio: 

97% 

Foundation 

Critical Demand 

Capacity Ratio: 

105% 
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August 28, 2020 
 
 

Mr. Drew Montgomery 

Site Link Wireless, LLC 

3620 Commerce Drive, Suite 707 

Baltimore, Maryland 21227 
 
 

Re: 7WAN235A 

BOE - Richard D. Riddle School  

 12501-A Dalewood Drive  

Silver Spring, Montgomery County, Maryland 20906 

Latitude: 39° 03' 35.53" N, Longitude: 77° 04' 1.20" W 

MRA Job No 19851.038 

Monopole Analysis for Proposed T-Mobile Installation – Revision 1 Revision 1 
 

Dear Drew : 
 

As requested, Morris & Ritchie Associates, Inc. (MRA) has completed our structural analysis of the existing 

96’-0” monopole located at the above referenced site. The objective of MRA’s analysis was to determine if 

the monopole can structurally support the proposed T-Mobile installation, in addition to the existing 

appurtenances, and meet the requirements of the 2018 International Building Code (IBC 2018), the 

ANSI/TIA-222-H-2017 Standard, and the AISC Manual of Steel Construction, Load and Resistance Factored 

Design. 
 

The structural analysis of the monopole has been based upon the following information: 
 

• Construction drawings, prepared by MRA for T-Mobile, Job No: 19851.038 – Revision 1, dated 

August 28, 2020. 

• Mount Analysis Report, prepared by MRA for T-Mobile, Job No: 19851.038 – Revision 1, dated 

August 28, 2020. 

• Information obtained during site visit, performed by MRA, on July 1, 2020. 

• RF configuration and plumbing diagram, prepared by T-Mobile, dated April 22, 2020. 

• Construction drawings, prepared by NB+C Engineering Services, for T-Mobile, Site Number: 

7WAN235A, dated November 26, 2018. 

• Tower Structural Analysis Report, prepared by NB+C Engineering Services, for T-Mobile, Project 

No: 100282, dated August 21, 2018. 

• Mount Structural Analysis Report, prepared by NB+C Engineering Services, for T-Mobile, Project 

No: 100282, dated August 15, 2018. 

• Assembly Drawings for “12’ Low Profile Antenna Platform H” (Part#: K12443), provided by EEI, 

dated November 22, 2016. 

• Assembly Drawings for “Platform Reinforcement on a 12” to 45” Pole 4’-6” Angle” (Part#: PRK-

1245L), provided by SitePro1, dated April 10, 2014. 
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For a complete list of all existing and proposed appurtenances used in this analysis, refer to the table on page 

5, appended to this report. All appurtenances listed as “to be removed” shall be removed from the tower prior 

to the installation of any proposed appurtenances. 

 

Several assumptions were made in order to perform the analysis of the monopole. Each of these is considered 

by MRA to be both reasonable and consistent with current standards of practice. 

 

• All monopole structure information and existing loading were obtained from the original design 

drawings and/or documents described in the information provided above, are assumed to be accurate.  

• The monopole and its foundation were manufactured and constructed in accordance with the EEI 

original design drawings. 

• The monopole base plate has sufficient capacity to support the original design reactions. 

• The slip jointed splices were assembled in accordance with the manufacturer’s specifications. 

• All structural components are in “like new” condition. 

• The monopole is modeled as a cantilever beam, with a fixed connection at its base. 

• The antenna configuration is as supplied and/or as modeled in the analysis. It is assumed to be 

complete and accurate. All antennas, mounts, coax and waveguides are assumed to be properly 

installed and supported as per manufacturer requirements. 

• Some assumptions are made regarding antennas and mounts sizes and their projected areas based on 

best interpretation of data supplied and of best knowledge of antenna type and industry practice. 

• The monopole and its foundation have been properly maintained in accordance with TIA Standards 

and/or with manufacturer’s specifications. 

• The analysis provided in this report only addresses the capacity of the monopole and its foundation; 

capacities of individual standoffs, mounting frames, etc. are not included in this analysis and are 

assumed to have adequate capacity to resist loads applied by the appurtenances they support. 

• Any and all documentation regarding any previous monopole and/or foundation modifications has 

been provided to MRA. 

 

The results of this analysis are influenced by the assumptions listed above. MRA should be notified of any 

additional information that potentially contradicts the above assumptions to determine the effect on the 

analysis results. 

The wind speed and radial ice thickness required by the IBC 2018 and TIA-222-H for this specific location 

and risk category is in accordance with the wind speed and radial ice thickness maps from ASCE 7-16. Section 

2.6.4 of the TIA-222-H Standard states, “It shall be permissible to determine site-specific basic wind speeds 

and design ice thicknesses from the ASCE 7 online Hazard tool based on ASCE 7-16” to assist in automated 

interpolation of the wind speed and radial ice thickness maps provided in Annex B of TIA-222-H. 

 

In addition to wind and ice, TIA-222-H requires consideration of earthquake loading effects based on site-

specific seismic parameters, aside from Risk Category I structures (earthquake effects could be ignored if Ss 

was less than or equal to 1.00 in the TIA-222-G Standard).  

 

Due to lack of detailed information provided in TIA-222-H, MRA used the provisions of ASCE 7-16 Chapter 

C26.7 for exposure category determination. In addition, since TIA-222-H does not recognize wind sectors, 

but rather defines a wind exposure category for the entire site for all wind directions, it is MRA’s professional 

opinion that a sector of 45 degrees or more of a specific surface roughness, evaluated throughout the extended 

upwind fetch (greater of 20 times the height of the tower and 2,600 ft), be used for determining the overall 

site exposure category. Based on this evaluation, we determined that this site is Exposure Category C. 
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Since this structure does not represent a substantial hazard to human life and/or damage to property in the 

event of failure, we have determined this structure to be a Risk Category II. 
 

Based on the surrounding topography using satellite imagery and guidelines provided in TIA-222-H, the 

Topographic Category was determined to be Category 1 due to no abrupt changes in the general topography. 
 

Since the soil properties are not known in sufficient detail to determine the site-specific site class, the default 

Site Class D was used.  
 

We understand that the structure has designated periodic inspection evaluations in accordance with a site-

specific management plan, in addition to the condition assessments as recommended by TIA-222-H; 

therefore, the Existing Structure Load Modification Factors, Kes, were utilized.  

 

In accordance with TIA-222-H, the following loading conditions were considered: 
 

   Basic Wind Speed without Ice: 113 mph Wind (3-second gust) + No Ice 

      Basic Wind Speed with Ice:  40 mph Wind (3-second gust) + 1” Radial Ice 

Exposure Category: C 

Risk Category: II                                            

Topographic Category: 1 

Load Modification Factors: Fw =0.95, ti =0.85, Ev=1.00, Eh=1.00 

Spectral Response Accelerations: Ss = 0.134 g & S1 = 0.043 g 

Seismic Response Coefficient: Cs = 0.0715 g 

Site Class: D (by default) 

Antenna Rad Center: 102’-0”  

Ground Elevation (NAVD 88): 371 ft 
  
The total weight of the existing structure and existing, proposed appurtenances (W) times the seismic response 

coefficient (Cs) is considerably smaller than the effective projected wind area (EPA) times the wind pressure 

(qzGh); therefore, by inspection, we have determined a complete detailed seismic analysis of the existing 

structure is not necessary as wind loading effects will vastly exceed earthquake loading effects. 
 

As a result of our analysis, we have calculated the critical demand-capacity ratio in the pole shaft to be 97%. 
 

We have also calculated the maximum factored foundation reactions, and compared them to the original 

foundation design reactions calculated by Engineered Endeavors, Inc. (EEI) (multiplied by a 1.35 factor, per 

TIA-222-H 15.6.2), as follows: 

 

REACTION TYPE 
ORIGINAL DESIGN 

REACTION 

REACTION FROM 

CURRENT ANALYSIS 
PERCENTAGE 

Axial 15.3 k 15.1 k 99% 

Shear 13.1 k 11.5 k 88% 

Moment 923.1 k-ft 966.3 k-ft 105% 

 

The original design reactions are multiplied by a factor of 1.35 so that a consistent comparison could be made 

between the reactions from the original EEI design drawings (which were based on service loads) and those 

from the analysis (which are based on factored loads). Please note that the original design reactions listed 

above are not the capacities of the foundation itself, but the reactions used to design the foundation. Based on 

the comparison in the table above, we have determined that the existing foundation, base plate and anchor 

bolts have sufficient capacity to support the reactions from the current analysis. 
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As stated in TIA-222-H, the standard allows a comprehensive structural analysis to be limited to a maximum 

demand-capacity ratio of 105%. This is primarily due to the statistical probability of attaining the maximum 

wind loading condition, the variability associated with non-linear analysis, and the conservatism in the wind 

load calculations from the standard. 

 

Our structural analysis indicates that, under the conditions noted above, the existing 96’-0” monopole has 

sufficient structural capacity to support the proposed T-Mobile installation, in addition to the existing 

appurtenances, as described herein. No problems for the pole or its foundation, base plate, or anchor bolts are 

anticipated, and no modifications are necessary. 

 

Any further changes to the appurtenance configuration should be reviewed with respect to their effect on 

structural loads prior to implementation. 

 

We appreciate the opportunity to be of service on this project. If you should have any questions or require 

any additional information, please do not hesitate to call our office. 

 

Sincerely, 

MORRIS & RITCHIE ASSOCIATES, INC. 
 

    
 

Finny Joy, P.E.                                Richard J. Dyer, P.E., S.E., S.E.C.B. 

Structural Engineer     Principal 
 

Professional Certification. I hereby certify that these documents were prepared or approved by me, and that 

I am a duly licensed professional engineer under the laws of the State of Maryland. 

License No. 32384, Expiration Date: November 10, 2021 
 

V:\Bg_PROJECTS\19800-19899\19851 - Site Link Wireless\19851038 7WAN235A (BOE - Richard D. Riddle School)\Analysis & Design\Revision 
1\Monopole Analysis\7WAN235A (BOE - RDRS) -  Monopole Analysis Report.Docm 
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STANDARD CONDITIONS FOR FURNISHING 
PROFESSIONAL ENGINEERING SERVICES 

ON EXISTING STRUCTURES BY 
MORRIS & RITCHIE ASSOCIATES, INC. 

 
In rendering the engineering services described in our proposal or agreement we may rely on the following: 
 

• Information supplied by the client regarding the structure, its foundations, soil conditions, 
antenna and feedline loading on the structure and its components. 

 
• Information from reports and drawings in the possession of Morris & Ritchie Associates, Inc. 

(MRA) or generated by field inspection or measurements of the structure. 
 

• Other documents and matters as we deemed necessary and appropriate to render the 
engineering services described in this proposal or agreement. 

 
All engineering services are performed subject to the following: 
  
 That all information supplied by or through the client and owner is current and correct.  It is 

the responsibility of the client to ensure that the information provided to MRA and used in the 
performance of our engineering services is correct and complete. 

 
 In the absence of specific written information to the contrary, we assume the following: (1) 

the structure was constructed in accordance with the drawings and specifications, (2) the 
structure has not been modified, (3) the structure is not corroded and has not otherwise 
deteriorated, and (4) the capacity of the structure has not significantly changed from the “as 
new” condition. 

 
 All services will be rendered with reference to the codes specified by the client.  We make no 

representations with respect to compliance with any other codes or requirements unless 
explicitly agreed in writing.  If wind and ice loads or other relevant parameters are to be 
different from the minimum values recommended by the codes, the client shall specify the 
exact requirement.  In absence of information to the contrary, all work will be performed in 
accordance with the latest relevant revision of TIA/EIA-222. 

 
 All documents submitted to us for our review as originals are authentic, all documents 

submitted to us as certified or photostat copies conform to the original documents and all 
signatures on all documents submitted to us for review are genuine and that all public records 
are accurate and complete. 

 
 We assume no obligation to supplement reports or plans if any applicable codes or laws 

change after the date thereof. 
 
Services rendered are solely for the use of the Client.  These reports, plans and specifications may not be 
relied upon by any person or persons without our prior written consent.  Our services constitute 
professional services rendered in our capacity as professional engineers.  Services rendered pursuant to this 
proposal or agreement do not give rise to or constitute warranties, certifications or guarantees giving rise to 
an obligation to indemnify anyone against any loss resulting from any inaccuracy contained therein.  Our 
sole undertaking is to render such services in accordance with generally accepted engineering principles 
and practices.  MRA is not responsible for the conclusions, opinions and recommendations made by others 
based upon the information we supply. 



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-16

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 370.83 ft (NAVD 88)

Latitude:
Longitude:

39.05987

-77.067

Wind

Results: 

Data Source: 

Date Accessed: 

Wind Speed: 113 Vmph

10-year MRI 75 Vmph

25-year MRI 84 Vmph

50-year MRI 89 Vmph

100-year MRI 95 Vmph

ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4

Sun May 17 2020

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 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2.

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

Page 1 of 4https://asce7hazardtool.online/ Sun May 17 2020
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SS : 0.134

S1 : 0.043

Fa : 1.6

Fv : 2.4

SMS : 0.215

SM1 : 0.104

SDS : 0.143

SD1 : 0.069

TL : 8

PGA : 0.07

PGA M : 0.111

FPGA : 1.6

Ie : 1

Cv : 0.7

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Stiff Soil

B

Data Accessed: 

Date Source: 

Sun May 17 2020
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 
Table 1.5-2. Additional data for site-specific ground motion procedures in 
accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

Page 2 of 4https://asce7hazardtool.online/ Sun May 17 2020
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 1.00 in.

Concurrent Temperature: 15 F

Gust Speed: 40 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8

Sun May 17 2020

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

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 500-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.

Page 3 of 3https://asce7hazardtool.online/ Sun May 17 2020
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 Morris & Ritchie Associates, Inc. 

 1220 E Joppa Rd #505 

 Towson, MD 21286 
 Phone: 410-821-1690 

 FAX:  

Job: 
7WAN235A (BOE - Richard D. Riddle School)

 Project: 19851.038
 Client:  Site Link Wireless  Drawn by: FJoy  App'd: 

 Code:  TIA-222-H  Date: 10/13/20  Scale:  NTS 
 Path: 
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 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Ericsson AIR6449 B41 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Ericsson AIR6449 B41 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 Ericsson AIR6449 B41 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102 8' Mount Pipe (T-Mobile)  102 Commscope 2HH-38A-R4 (T-Mobile)  102 8' Mount Pipe (T-Mobile)  102 RRU 4424 B25 (T-Mobile)  99.5 RRU 11 B2 (T-Mobile)  99.5 RRU 4449 B71+B85 (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 11 B2 (T-Mobile)  99.5 RRU 4449 B71+B85 (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 EEI Band-On 12' Low Profile Platform 
 w/12 pipe (T-Mobile)

 99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 4424 B25 (T-Mobile)  99.5 RRU 11 B2 (T-Mobile)  99.5 RRU 4449 B71+B85 (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 RRU 4415 B66A (T-Mobile)  99.5 Andrew SO 101-1 (Other)  69 Andrew SO 101-1 (Other)  69 Andrew SO 101-1 (Other)  69DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Ericsson AIR6449 B41 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Ericsson AIR6449 B41 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 Ericsson AIR6449 B41 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 RFS APXVAARR24_43-U-NA20 
 (T-Mobile)

 102

 8' Mount Pipe (T-Mobile)  102

 Commscope 2HH-38A-R4 (T-Mobile)  102

 8' Mount Pipe (T-Mobile)  102

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 11 B2 (T-Mobile)  99.5

 RRU 4449 B71+B85 (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 11 B2 (T-Mobile)  99.5

 RRU 4449 B71+B85 (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 EEI Band-On 12' Low Profile Platform 
 w/12 pipe (T-Mobile)

 99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 4424 B25 (T-Mobile)  99.5

 RRU 11 B2 (T-Mobile)  99.5

 RRU 4449 B71+B85 (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 RRU 4415 B66A (T-Mobile)  99.5

 Andrew SO 101-1 (Other)  69

 Andrew SO 101-1 (Other)  69

 Andrew SO 101-1 (Other)  69

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Montgomery County, Maryland.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 113 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 40 mph basic wind with 1.00 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
8.   TOWER RATING: 97%
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Project Name: 7WAN235A (BOE - Richard D. Riddle School)

Project Location: Silver Spring, Montgomery County, MD LEGEND

Existing

To Be Removed

APPURTENANCES Proposed

Reserved

* Appurtenance types and elevations are approximations

   used for obtaining gravity & wind loads only. *

Appurtenance Carrier
Approximate Elevation 

(AGL)
Mount Feedline Size Notes

(6) CommScope 2HH-38A-R4-V2

(3) RFS APXVAARR24_43-U-NA20

(6) Ericsson 4415 B66A 

 (3) RRUS01 B2

(3) Ericsson Radio 4449 B71+B85

(6) Radio 4415 B25 To be removed

(3) Ericsson AIR6449 B41 

(6) Ericsson RRU 4424 B25 

Double Pipe Supports N/A 69' (CL) (3) Andrew SO 101-1 - Existing

T-Mobile

Proposed

102' (CL)

EEI 12' Low Profile Platform 'H'           

Part: K12443 w/ SitePro1 platform 

reinforcing kit (PRK- 1245L)

(4) Existing Hybriflex &                       

(1) Proposed Hybriflex (Internal)

Existing

Morris and Ritchie Associates

1220-C East Joppa Road, Suite 505

Towson, Maryland  21286

(410) 821-1690
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Morris & Ritchie Associates, 
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1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

   

 

  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 Montgomery County, Maryland. 

 Tower base elevation above sea level: 372.50 ft. 

 Basic wind speed of 113 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 1.0000 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. 

 Tower analysis based on target reliabilities in accordance with Annex S. 

 Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85. 

 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Tapered Pole Section Geometry    
 

 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 101.00-50.79 50.21 3.42 18 16.0000 23.0500 0.1875 0.5625 A572-65 

(65 ksi) 
L2 50.79-1.50 52.71   18 22.1948 30.0000 0.2500 1.0000 A572-65 

(65 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 16.2237 9.4104 297.2674 5.6134 8.1280 36.5733 594.9259 4.7061 2.5520 13.611 

  23.3824 13.6060 898.4973 8.1162 11.7094 76.7330 1798.1770 6.8043 3.7928 20.228 

L2 23.0129 17.4132 1059.4466 7.7904 11.2750 93.9646 2120.2873 8.7083 3.4663 13.865 
  30.4242 23.6066 2639.6436 10.5612 15.2400 173.2050 5282.7605 11.8056 4.8400 19.36 

 



 

 

 

ttnnxxTToowweerr  
Job 

7WAN235A (BOE - Richard D. Riddle School)  

Page  

7  

Morris & Ritchie Associates, 

Inc. 
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FJoy 

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 
101.00-50.79 

      1.03 1.03 1.05       

L2 50.79-1.50       1.03 1.03 1.05       

 

 

 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 

or 

Leg  

Allow 

Shield 

Exclude 

From 

Torque 
Calculation 

Component 

Type 

Placement 

 

ft 

Total 

Number 

 CAAA 

 

ft2/ft 

Weight 

 

klf 

Safety Line 3/8 

(Unknown) 

C No No CaAa (Out 

Of Face) 

101.00 - 1.50 1 No Ice 

1/2'' Ice 

1'' Ice 

0.04 

0.14 

0.24 

0.00 

0.00 

0.00 
9x18 HCS 

(T-Mobile) 

A No No Inside Pole 101.00 - 1.50 1 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
6x12 HCS 6AWG 

(T-Mobile) 

A No No Inside Pole 101.00 - 1.50 2 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
6x12 HCS 4AWG 

(T-Mobile) 

A No No Inside Pole 101.00 - 1.50 1 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
6x12 HCS 4AWG 

(T-Mobile) 

A No No Inside Pole 1.50 - 1.50 1 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

 

 

 
 

 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 

 
lb 

L1 101.00-50.79 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.883 

151.63 

0.00 

11.05 
L2 50.79-1.50 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.848 

148.86 

0.00 

10.84 

 

 

 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 

 

lb 

L1 101.00-50.79 A 
B 

C 

0.923 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

11.147 

151.63 
0.00 

60.14 
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Tower 

Section 

Tower 

 Elevation 

ft 

Face 

or 

Leg  

Ice 

Thickness 

in 

AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

lb 

L2 50.79-1.50 A 

B 

C 

0.831 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

10.943 

148.86 

0.00 

59.04 

 

 

 

   Feed Line Center of Pressure     
 

 Section Elevation  

 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

L1 101.00-50.79 -0.2480 0.1432 -0.7656 0.4420 
L2 50.79-1.50 -0.2500 0.1443 -0.8054 0.4650 

 

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

 

 

   Discrete Tower Loads    
 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

EEI Band-On 12' Low Profile 

Platform w/12 pipe 

(T-Mobile) 

A None   0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

29.35 

70.00 

110.65 

29.35 

70.00 

110.65 

2000.00 

3000.00 

4000.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

A From Face 4.17 

-6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

-6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Ericsson AIR6449 B41 

(T-Mobile) 

A From Face 4.17 

-2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

5.68 

5.98 

6.29 

2.49 

2.72 

2.95 

119.00 

158.12 

201.46 
8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

1.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RFS 

APXVAARR24_43-U-NA20 
(T-Mobile) 

A From Face 4.17 

2.00 
0.00 

0.0000 102.00 No Ice 

1/2'' Ice 
1'' Ice 

20.24 

20.85 
21.46 

8.89 

9.39 
9.89 

153.00 

283.00 
413.00 

8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

1.00 
0.00 

0.0000 102.00 No Ice 

1/2'' Ice 
1'' Ice 

1.90 

2.85 
3.80 

1.90 

2.85 
3.80 

29.00 

46.00 
63.00 

Commscope 2HH-38A-R4 

(T-Mobile) 

A From Face 4.17 

6.00 
0.00 

0.0000 102.00 No Ice 

1/2'' Ice 
1'' Ice 

11.17 

11.61 
12.05 

4.61 

4.92 
5.23 

327.00 

370.00 
413.00 

8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

2.00 
0.00 

0.0000 102.00 No Ice 

1/2'' Ice 
1'' Ice 

1.90 

2.85 
3.80 

1.90 

2.85 
3.80 

29.00 

46.00 
63.00 

RRU 4424 B25 A From Face 3.67 0.0000 99.50 No Ice 1.86 0.82 47.00 
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

(T-Mobile) -6.00 

3.50 

1/2'' Ice 

1'' Ice 

2.03 

2.20 

0.94 

1.06 

63.00 

79.00 
RRU 4424 B25 

(T-Mobile) 

A From Face 3.67 

-6.00 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 11 B2 

(T-Mobile) 

A From Face 3.67 

1.50 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

2.79 

3.00 

3.21 

1.19 

1.34 

1.49 

51.00 

75.00 

99.00 
RRU 4449 B71+B85 

(T-Mobile) 

A From Face 3.67 

1.50 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.67 

1.80 

1.93 

1.15 

1.30 

1.45 

74.00 

93.00 

112.00 
RRU 4415 B66A 

(T-Mobile) 

A From Face 3.67 

6.00 

3.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 4415 B66A 

(T-Mobile) 

A From Face 3.67 

6.00 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

B From Face 4.17 

-6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

B From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Ericsson AIR6449 B41 

(T-Mobile) 

B From Face 4.17 

-2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

5.68 

5.98 

6.29 

2.49 

2.72 

2.95 

119.00 

158.12 

201.46 
8' Mount Pipe 

(T-Mobile) 

B From Face 3.67 

1.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RFS 

APXVAARR24_43-U-NA20 

(T-Mobile) 

B From Face 4.17 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

20.24 

20.85 

21.46 

8.89 

9.39 

9.89 

153.00 

283.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

B From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

B From Face 4.17 

6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

B From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RRU 4424 B25 

(T-Mobile) 

B From Face 3.67 

-6.00 

3.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 4424 B25 

(T-Mobile) 

B From Face 3.67 

-6.00 
1.50 

0.0000 99.50 No Ice 

1/2'' Ice 
1'' Ice 

1.86 

2.03 
2.20 

0.82 

0.94 
1.06 

47.00 

63.00 
79.00 

RRU 11 B2 

(T-Mobile) 

B From Face 3.67 

1.50 
1.50 

0.0000 99.50 No Ice 

1/2'' Ice 
1'' Ice 

2.79 

3.00 
3.21 

1.19 

1.34 
1.49 

51.00 

75.00 
99.00 

RRU 4449 B71+B85 

(T-Mobile) 

B From Face 3.67 

2.50 
1.50 

0.0000 99.50 No Ice 

1/2'' Ice 
1'' Ice 

1.67 

1.80 
1.93 

1.15 

1.30 
1.45 

74.00 

93.00 
112.00 

RRU 4415 B66A 

(T-Mobile) 

B From Face 3.67 

6.00 
3.50 

0.0000 99.50 No Ice 

1/2'' Ice 
1'' Ice 

1.86 

2.03 
2.20 

0.82 

0.94 
1.06 

47.00 

63.00 
79.00 

RRU 4415 B66A B From Face 3.67 0.0000 99.50 No Ice 1.86 0.82 47.00 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

(T-Mobile) 6.00 

1.50 

1/2'' Ice 

1'' Ice 

2.03 

2.20 

0.94 

1.06 

63.00 

79.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

C From Face 4.67 

-6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

C From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Ericsson AIR6449 B41 

(T-Mobile) 

C From Face 4.67 

-2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

5.68 

5.98 

6.29 

2.49 

2.72 

2.95 

119.00 

158.12 

201.46 
8' Mount Pipe 

(T-Mobile) 

C From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RFS 

APXVAARR24_43-U-NA20 

(T-Mobile) 

C From Face 4.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

20.24 

20.85 

21.46 

8.89 

9.39 

9.89 

153.00 

283.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

A From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
Commscope 2HH-38A-R4 

(T-Mobile) 

C From Face 4.67 

6.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

11.17 

11.61 

12.05 

4.61 

4.92 

5.23 

327.00 

370.00 

413.00 
8' Mount Pipe 

(T-Mobile) 

C From Face 3.67 

2.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

1.90 

2.85 

3.80 

1.90 

2.85 

3.80 

29.00 

46.00 

63.00 
RRU 4424 B25 

(T-Mobile) 

C From Face 3.67 

-6.00 

3.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 4424 B25 

(T-Mobile) 

C From Face 3.67 

-6.00 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 11 B2 

(T-Mobile) 

C From Face 3.67 

1.50 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

2.79 

3.00 

3.21 

1.19 

1.34 

1.49 

51.00 

75.00 

99.00 
RRU 4449 B71+B85 

(T-Mobile) 

C From Face 3.67 

2.50 

1.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.67 

1.80 

1.93 

1.15 

1.30 

1.45 

74.00 

93.00 

112.00 
RRU 4415 B66A 

(T-Mobile) 

C From Face 3.67 

6.00 

2.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
RRU 4415 B66A 

(T-Mobile) 

C From Face 3.67 

6.00 

2.50 

0.0000 99.50 No Ice 

1/2'' Ice 

1'' Ice 

1.86 

2.03 

2.20 

0.82 

0.94 

1.06 

47.00 

63.00 

79.00 
Andrew SO 101-1 

(Other) 

A None   0.0000 69.00 No Ice 

1/2'' Ice 
1'' Ice 

3.75 

4.45 
5.15 

1.28 

1.39 
1.50 

84.00 

111.00 
138.00 

Andrew SO 101-1 

(Other) 

B None   0.0000 69.00 No Ice 

1/2'' Ice 
1'' Ice 

3.75 

4.45 
5.15 

1.28 

1.39 
1.50 

84.00 

111.00 
138.00 

Andrew SO 101-1 

(Other) 

C None   0.0000 69.00 No Ice 

1/2'' Ice 
1'' Ice 

3.75 

4.45 
5.15 

1.28 

1.39 
1.50 

84.00 

111.00 
138.00 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

 

 

 222-H Verification Constants   
 

Constant Value 

Kd 0.95 

Ice Thickness Importance Factor 1 

Zg 900 

α 9.5 

Kzmin 0.85 

Kc n/a 
Kt 1 

f 1 

Ke 0.987 

 

 

 222-H Section Verification ArRr By Element    
 

Section 

Elevation 

 
ft 

Elem. 

Num. 

Size 

 

C C 

w/Ice 

F 

a 

c 
e 

e e 

w/Ice 

Ar 

 

 

ft2 

Ar 

w/Ice 

 

ft2 

ArRr 

 

 

ft2 

ArRr 

w/Ice 

 

ft2 

L1 101.00-50.79 1 TP23.05x16x0.1875 202.118 78.212   1 1 85.345 93.297 85.345 93.297

         Sum: 85.345 93.297 85.345 93.297

L2 50.79-1.50 2 TP30x22.1948x0.25 241.837 90.981   1 1 113.039 120.845 113.039 120.067
         Sum: 113.039 120.845 113.039 120.067

         

 

 

 

 

 222-H Section Verification Tables - No Ice    
 

Section 

Elevation 

 
ft 

zwind 

 

 
ft 

zice 

 

 
ft 

Kz 

 

 
 

Kh 

 

 
 

Kzt 

 

 
 

tz 

 

 
in 

qz 

 

 
psf 

F 

a 

c 
e 

e ArRr 

 

 

ft2 

L1 101.00-50.79 74.82  1.191 1 1  34.5   1 85.345 

L2 50.79-1.50 26.21  0.955 1 1  27.2   1 113.039 

 

 

 222-H Section Verification Tables - Ice    
 

Section 
Elevation 

 

ft 

zwind 

 

 

ft 

zice 

 

 

ft 

Kz 

 

 

 

Kh 

 

 

 

Kzt 

 

 

 

tz 
 

 

in 

qz 

 

 

psf 

F 
a 

c 

e 

e ArRr 

 

 

ft2 

L1 101.00-50.79 74.82 75.90 1.191 1 1 0.9225 4.3   1 93.297 
L2 50.79-1.50 26.21 26.15 0.955 1 1 0.8306 3.4   1 120.067 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

 

 222-H Section Verification Tables - Service    
 

Section 
Elevation 

 

ft 

zwind 

 

 

ft 

zice 

 

 

ft 

Kz 

 

 

 

Kh 

 

 

 

Kzt 

 

 

 

tz 
 

 

in 

qz 

 

 

psf 

F 
a 

c 

e 

e ArRr 

 

 

ft2 

L1 101.00-50.79 74.82  1.191 1 1  9.2   1 85.345 

L2 50.79-1.50 26.21  0.955 1 1  7.2   1 113.039 

 

 

   Tower Pressures - No Ice     
 

GH = 1.100 

 

Section 
Elevation 

 

ft 

z  
 

 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 

ft2
 

F 
a 

c 

e 

AF 

 

 

ft2
 

AR 

 

 

ft2
 

Aleg 

 

 

ft2
 

Leg 
 % 

 

 

CAAA 
In 

Face 

ft2
 

CAAA 
Out 

Face 

ft2
 

L1 

101.00-50.79 

74.82 1.191 34.5 82.859 A 

B 

C 

0.000 

0.000 

0.000 

85.345 

85.345 

85.345 

85.345 100.00 

100.00 

100.00 

0.000 

0.000 

0.000 

0.000 

0.000 

1.883 
L2 50.79-1.50 26.21 0.955 27.2 109.746 A 

B 

C 

0.000 

0.000 

0.000 

113.039 

113.039 

113.039 

113.039 100.00 

100.00 

100.00 

0.000 

0.000 

0.000 

0.000 

0.000 

1.848 

 

 

   Tower Pressure - With Ice    
 

GH = 1.100 

 

Section 

Elevation 
 

ft 

z  

 
 

ft 

KZ 

 

qz 

 

 

psf 

tZ 

 

 

in 

AG 

 

 

ft2
 

F 

a 
c 

e 

AF 

 

 

ft2
 

AR 

 

 

ft2
 

Aleg 

 

 

ft2
 

Leg 

 % 

 

 

CAAA 

In 
Face 

ft2
 

CAAA 

Out 
Face 

ft2
 

L1 101.00-50.79 74.82 1.191 4.3 0.9225 90.579 A 

B 
C 

0.000 

0.000 
0.000 

93.297 

93.297 
93.297 

93.297 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
11.147 

L2 50.79-1.50 26.21 0.955 3.4 0.8306 117.325 A 

B 
C 

0.000 

0.000 
0.000 

120.845 

120.845 
120.845 

120.845 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
10.943 

 

 

 

   Tower Pressure - Service    
 

GH = 1.100 

 

Section 
Elevation 

 

ft 

z  
 

 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 

ft2
 

F 
a 

c 

e 

AF 

 

 

ft2
 

AR 

 

 

ft2
 

Aleg 

 

 

ft2
 

Leg 
 % 

 

 

CAAA 
In 

Face 

ft2
 

CAAA 
Out 

Face 

ft2
 

L1 
101.00-50.79 

74.82 1.191 9.2 82.859 A 
B 

C 

0.000 
0.000 

0.000 

85.345 
85.345 

85.345 

85.345 100.00 
100.00 

100.00 

0.000 
0.000 

0.000 

0.000 
0.000 

1.883 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Section 

Elevation 

 
ft 

z  

 

 
ft 

KZ 

 

qz 

 

 

psf 

AG 

 

 
ft2

 

F 

a 

c 
e 

AF 

 

 
ft2

 

AR 

 

 
ft2

 

Aleg 

 

 
ft2

 

Leg 

 % 

 

 

CAAA 

In 

Face 
ft2

 

CAAA 

Out 

Face 
ft2

 

L2 50.79-1.50 26.21 0.955 7.2 109.746 A 

B 
C 

0.000 

0.000 
0.000 

113.039 

113.039 
113.039 

113.039 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
1.848 

 

 

   Tower Forces - No Ice - Wind Normal To Face    
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

L1 

101.00-50.79 

162.68 2064.54 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

34.5 1 

1 
1 

1 

1 
1 

85.345 

85.345 
85.345 

2438.21 0.05 C 

L2 50.79-1.50 159.70 3862.62 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

27.2 1 

1 
1 

1 

1 
1 

113.039 

113.039 
113.039 

2526.52 0.05 C 

Sum Weight: 322.38 5927.16         OTM 241190.73 

lb-ft 

4964.73    

 

 

 

 

   Tower Forces - No Ice - Wind 60 To Face    
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

L1 

101.00-50.79 

162.68 2064.54 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

34.5 1 

1 
1 

1 

1 
1 

85.345 

85.345 
85.345 

2438.21 0.05 C 

L2 50.79-1.50 159.70 3862.62 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

27.2 1 

1 
1 

1 

1 
1 

113.039 

113.039 
113.039 

2526.52 0.05 C 

Sum Weight: 322.38 5927.16         OTM 241190.73 

lb-ft 

4964.73    

 

 

 

 

   Tower Forces - No Ice - Wind 90 To Face     
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

klf 

Ctrl. 

Face 

L1 

101.00-50.79 

162.68 2064.54 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

34.5 1 

1 
1 

1 

1 
1 

85.345 

85.345 
85.345 

2438.21 0.05 C 

L2 50.79-1.50 159.70 3862.62 A 

B 
C 

1 

1 
1 

0.73 

0.73 
0.73 

27.2 1 

1 
1 

1 

1 
1 

113.039 

113.039 
113.039 

2526.52 0.05 C 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

Sum Weight: 322.38 5927.16         OTM 241190.73 

lb-ft 

4964.73    

 

 

 

 

   Tower Forces - With Ice - Wind Normal To Face     
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

L1 

101.00-50.79 

211.78 3233.59 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

4.3 1 

1 
1 

1 

1 
1 

93.297 

93.297 
93.297 

585.96 0.01 C 

L2 50.79-1.50 207.90 5236.24 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

3.4 1 

1 
1 

1 

1 
1 

120.067 

120.067 
120.067 

581.72 0.01 C 

Sum Weight: 419.68 8469.83         OTM 57334.88 

lb-ft 

1167.68    

 

 

 

 

   Tower Forces - With Ice - Wind 60 To Face     
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

L1 

101.00-50.79 

211.78 3233.59 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

4.3 1 

1 
1 

1 

1 
1 

93.297 

93.297 
93.297 

585.96 0.01 C 

L2 50.79-1.50 207.90 5236.24 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

3.4 1 

1 
1 

1 

1 
1 

120.067 

120.067 
120.067 

581.72 0.01 C 

Sum Weight: 419.68 8469.83         OTM 57334.88 

lb-ft 

1167.68    

 

 

 

 

   Tower Forces - With Ice - Wind 90 To Face     
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

klf 

Ctrl. 

Face 

L1 

101.00-50.79 

211.78 3233.59 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

4.3 1 

1 
1 

1 

1 
1 

93.297 

93.297 
93.297 

585.96 0.01 C 

L2 50.79-1.50 207.90 5236.24 A 

B 

1 

1 

1.2 

1.2 

3.4 1 

1 

1 

1 

120.067 

120.067 

581.72 0.01 C 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

C 1 1.2 1 1 120.067 

Sum Weight: 419.68 8469.83         OTM 57334.88 
lb-ft 

1167.68    

 

 

 

 

   Tower Forces - Service - Wind Normal To Face    
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

klf 

Ctrl. 

Face 

L1 
101.00-50.79 

162.68 2064.54 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

9.2 1 
1 

1 

1 
1 

1 

85.345 
85.345 

85.345 

647.42 0.01 C 

L2 50.79-1.50 159.70 3862.62 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

7.2 1 
1 

1 

1 
1 

1 

113.039 
113.039 

113.039 

670.87 0.01 C 

Sum Weight: 322.38 5927.16         OTM 64043.92 
lb-ft 

1318.30    

 

 

 

 

   Tower Forces - Service - Wind 60 To Face    
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

klf 

Ctrl. 

Face 

L1 
101.00-50.79 

162.68 2064.54 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

9.2 1 
1 

1 

1 
1 

1 

85.345 
85.345 

85.345 

647.42 0.01 C 

L2 50.79-1.50 159.70 3862.62 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

7.2 1 
1 

1 

1 
1 

1 

113.039 
113.039 

113.039 

670.87 0.01 C 

Sum Weight: 322.38 5927.16         OTM 64043.92 
lb-ft 

1318.30    

 

 

 

 

   Tower Forces - Service - Wind 90 To Face     
 

Section 
Elevation 

 

ft 

Add 
Weight 

 

lb 

Self 
Weight 

 

lb 

F 
a 

c 

e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

lb 

w 
 

 

klf 

Ctrl. 
Face 

L1 
101.00-50.79 

162.68 2064.54 A 
B 

C 

1 
1 

1 

0.73 
0.73 

0.73 

9.2 1 
1 

1 

1 
1 

1 

85.345 
85.345 

85.345 

647.42 0.01 C 

L2 50.79-1.50 159.70 3862.62 A 1 0.73 7.2 1 1 113.039 670.87 0.01 C 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
klf 

Ctrl. 

Face 

B 

C 

1 

1 

0.73 

0.73 

1 

1 

1 

1 

113.039 

113.039 
Sum Weight: 322.38 5927.16         OTM 64043.92 

lb-ft 

1318.30    

 

 

 

 

 Discrete Appurtenance Pressures - No Ice    GH = 1.100   
 

Description Aiming 
Azimuth  

° 

Weight 
 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 
 

ft 

Kz qz 
 

psf 

CAAC 
Front 

ft2 

CAAC 
Side 

ft2 

EEI Band-On 12' Low 
Profile Platform w/12 

pipe 

0.0000 2000.00 0.00 0.00 99.50 1.264 36.8 29.35 29.35 

Commscope 
2HH-38A-R4 

300.0000 327.00 -7.19 2.78 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 300.0000 29.00 -6.76 3.03 102.00 1.271 37.0 1.90 1.90 

Ericsson AIR6449 B41 300.0000 119.00 -5.19 -0.69 102.00 1.271 37.0 5.68 2.49 
8' Mount Pipe 300.0000 29.00 -3.26 -3.03 102.00 1.271 37.0 1.90 1.90 

RFS 

APXVAARR24_43-U-N
A20 

300.0000 153.00 -3.19 -4.15 102.00 1.271 37.0 20.24 8.89 

8' Mount Pipe 300.0000 29.00 -3.26 -3.03 102.00 1.271 37.0 1.90 1.90 

Commscope 
2HH-38A-R4 

300.0000 327.00 -1.19 -7.61 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 300.0000 29.00 -2.76 -3.90 102.00 1.271 37.0 1.90 1.90 

RRU 4424 B25 300.0000 47.00 -6.76 3.02 103.00 1.274 37.1 1.86 0.82 
RRU 4424 B25 300.0000 47.00 -6.76 3.02 101.00 1.268 36.9 1.86 0.82 

RRU 11 B2 300.0000 51.00 -3.01 -3.47 101.00 1.268 36.9 2.79 1.19 

RRU 4449 B71+B85 300.0000 74.00 -3.01 -3.47 101.00 1.268 36.9 1.67 1.15 
RRU 4415 B66A 300.0000 47.00 -0.76 -7.37 103.00 1.274 37.1 1.86 0.82 

RRU 4415 B66A 300.0000 47.00 -0.76 -7.37 101.00 1.268 36.9 1.86 0.82 

Commscope 
2HH-38A-R4 

60.0000 327.00 1.19 -7.61 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 37.0 1.90 1.90 

Ericsson AIR6449 B41 60.0000 119.00 3.19 -4.15 102.00 1.271 37.0 5.68 2.49 
8' Mount Pipe 60.0000 29.00 4.26 -1.30 102.00 1.271 37.0 1.90 1.90 

RFS 

APXVAARR24_43-U-N
A20 

60.0000 153.00 5.19 -0.69 102.00 1.271 37.0 20.24 8.89 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 37.0 1.90 1.90 

Commscope 
2HH-38A-R4 

60.0000 327.00 7.19 2.78 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 37.0 1.90 1.90 

RRU 4424 B25 60.0000 47.00 0.76 -7.37 103.00 1.274 37.1 1.86 0.82 
RRU 4424 B25 60.0000 47.00 0.76 -7.37 101.00 1.268 36.9 1.86 0.82 

RRU 11 B2 60.0000 51.00 4.51 -0.87 101.00 1.268 36.9 2.79 1.19 

RRU 4449 B71+B85 60.0000 74.00 5.01 -0.01 101.00 1.268 36.9 1.67 1.15 
RRU 4415 B66A 60.0000 47.00 6.76 3.02 103.00 1.274 37.1 1.86 0.82 

RRU 4415 B66A 60.0000 47.00 6.76 3.02 101.00 1.268 36.9 1.86 0.82 

Commscope 
2HH-38A-R4 

180.0000 327.00 6.00 5.34 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 37.0 1.90 1.90 

Ericsson AIR6449 B41 180.0000 119.00 2.00 5.34 102.00 1.271 37.0 5.68 2.49 
8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 37.0 1.90 1.90 



 

 

 

ttnnxxTToowweerr  
Job 

7WAN235A (BOE - Richard D. Riddle School)  

Page  

17  

Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Description Aiming 

Azimuth  

° 

Weight 

 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 

 

ft 

Kz qz 

 

psf 

CAAC 

Front 

ft2 

CAAC 

Side 

ft2 

RFS 

APXVAARR24_43-U-N

A20 

180.0000 153.00 -2.00 5.34 102.00 1.271 37.0 20.24 8.89 

8' Mount Pipe 300.0000 29.00 -2.76 -3.90 102.00 1.271 37.0 1.90 1.90 

Commscope 

2HH-38A-R4 

180.0000 327.00 -6.00 5.34 102.00 1.271 37.0 11.17 4.61 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 37.0 1.90 1.90 

RRU 4424 B25 180.0000 47.00 6.00 4.35 103.00 1.274 37.1 1.86 0.82 

RRU 4424 B25 180.0000 47.00 6.00 4.35 101.00 1.268 36.9 1.86 0.82 
RRU 11 B2 180.0000 51.00 -1.50 4.35 101.00 1.268 36.9 2.79 1.19 

RRU 4449 B71+B85 180.0000 74.00 -2.50 4.35 101.00 1.268 36.9 1.67 1.15 

RRU 4415 B66A 180.0000 47.00 -6.00 4.35 102.00 1.271 37.0 1.86 0.82 
RRU 4415 B66A 180.0000 47.00 -6.00 4.35 102.00 1.271 37.0 1.86 0.82 

Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 34.1 3.75 1.28 

Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 34.1 3.75 1.28 
Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 34.1 3.75 1.28 

  Sum 

Weight: 

6317.00        

 

  

 Discrete Appurtenance Pressures - With Ice    GH = 1.100   
 

Description Aiming 

Azimuth  

° 

Weight 

 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 

 

ft 

Kz qz 

 

psf 

CAAC 

Front 

ft2 

CAAC 

Side 

ft2 

tz 

 

in 

EEI Band-On 12' Low 
Profile Platform w/12 

pipe 

0.0000 3898.37 0.00 0.00 99.50 1.264 4.6 106.52 106.52 0.9492 

Commscope 
2HH-38A-R4 

300.0000 408.83 -7.19 2.78 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 300.0000 61.35 -6.76 3.03 102.00 1.271 4.6 3.71 3.71 0.9515 

Ericsson AIR6449 B41 300.0000 197.26 -5.19 -0.69 102.00 1.271 4.6 6.26 2.93 0.9515 
8' Mount Pipe 300.0000 61.35 -3.26 -3.03 102.00 1.271 4.6 3.71 3.71 0.9515 

RFS 

APXVAARR24_43-U-N
A20 

300.0000 400.40 -3.19 -4.15 102.00 1.271 4.6 21.40 9.84 0.9515 

8' Mount Pipe 300.0000 61.35 -3.26 -3.03 102.00 1.271 4.6 3.71 3.71 0.9515 

Commscope 
2HH-38A-R4 

300.0000 408.83 -1.19 -7.61 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 300.0000 61.35 -2.76 -3.90 102.00 1.271 4.6 3.71 3.71 0.9515 

RRU 4424 B25 300.0000 77.48 -6.76 3.02 103.00 1.274 4.6 2.18 1.05 0.9525 
RRU 4424 B25 300.0000 77.42 -6.76 3.02 101.00 1.268 4.6 2.18 1.05 0.9506 

RRU 11 B2 300.0000 96.63 -3.01 -3.47 101.00 1.268 4.6 3.19 1.48 0.9506 

RRU 4449 B71+B85 300.0000 110.12 -3.01 -3.47 101.00 1.268 4.6 1.92 1.44 0.9506 
RRU 4415 B66A 300.0000 77.48 -0.76 -7.37 103.00 1.274 4.6 2.18 1.05 0.9525 

RRU 4415 B66A 300.0000 77.42 -0.76 -7.37 101.00 1.268 4.6 2.18 1.05 0.9506 

Commscope 
2HH-38A-R4 

60.0000 408.83 1.19 -7.61 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 60.0000 61.35 4.76 -0.44 102.00 1.271 4.6 3.71 3.71 0.9515 

Ericsson AIR6449 B41 60.0000 197.26 3.19 -4.15 102.00 1.271 4.6 6.26 2.93 0.9515 
8' Mount Pipe 60.0000 61.35 4.26 -1.30 102.00 1.271 4.6 3.71 3.71 0.9515 

RFS 

APXVAARR24_43-U-N
A20 

60.0000 400.40 5.19 -0.69 102.00 1.271 4.6 21.40 9.84 0.9515 

8' Mount Pipe 60.0000 61.35 4.76 -0.44 102.00 1.271 4.6 3.71 3.71 0.9515 

Commscope 
2HH-38A-R4 

60.0000 408.83 7.19 2.78 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 60.0000 61.35 4.76 -0.44 102.00 1.271 4.6 3.71 3.71 0.9515 

RRU 4424 B25 60.0000 77.48 0.76 -7.37 103.00 1.274 4.6 2.18 1.05 0.9525 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Description Aiming 

Azimuth  

° 

Weight 

 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 

 

ft 

Kz qz 

 

psf 

CAAC 

Front 

ft2 

CAAC 

Side 

ft2 

tz 

 

in 

RRU 4424 B25 60.0000 77.42 0.76 -7.37 101.00 1.268 4.6 2.18 1.05 0.9506 

RRU 11 B2 60.0000 96.63 4.51 -0.87 101.00 1.268 4.6 3.19 1.48 0.9506 

RRU 4449 B71+B85 60.0000 110.12 5.01 -0.01 101.00 1.268 4.6 1.92 1.44 0.9506 
RRU 4415 B66A 60.0000 77.48 6.76 3.02 103.00 1.274 4.6 2.18 1.05 0.9525 

RRU 4415 B66A 60.0000 77.42 6.76 3.02 101.00 1.268 4.6 2.18 1.05 0.9506 

Commscope 
2HH-38A-R4 

180.0000 408.83 6.00 5.34 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 180.0000 61.35 -2.00 4.34 102.00 1.271 4.6 3.71 3.71 0.9515 

Ericsson AIR6449 B41 180.0000 197.26 2.00 5.34 102.00 1.271 4.6 6.26 2.93 0.9515 
8' Mount Pipe 180.0000 61.35 -2.00 4.34 102.00 1.271 4.6 3.71 3.71 0.9515 

RFS 

APXVAARR24_43-U-N
A20 

180.0000 400.40 -2.00 5.34 102.00 1.271 4.6 21.40 9.84 0.9515 

8' Mount Pipe 300.0000 61.35 -2.76 -3.90 102.00 1.271 4.6 3.71 3.71 0.9515 

Commscope 
2HH-38A-R4 

180.0000 408.83 -6.00 5.34 102.00 1.271 4.6 12.01 5.20 0.9515 

8' Mount Pipe 180.0000 61.35 -2.00 4.34 102.00 1.271 4.6 3.71 3.71 0.9515 

RRU 4424 B25 180.0000 77.48 6.00 4.35 103.00 1.274 4.6 2.18 1.05 0.9525 
RRU 4424 B25 180.0000 77.42 6.00 4.35 101.00 1.268 4.6 2.18 1.05 0.9506 

RRU 11 B2 180.0000 96.63 -1.50 4.35 101.00 1.268 4.6 3.19 1.48 0.9506 

RRU 4449 B71+B85 180.0000 110.12 -2.50 4.35 101.00 1.268 4.6 1.92 1.44 0.9506 
RRU 4415 B66A 180.0000 77.45 -6.00 4.35 102.00 1.271 4.6 2.18 1.05 0.9515 

RRU 4415 B66A 180.0000 77.45 -6.00 4.35 102.00 1.271 4.6 2.18 1.05 0.9515 

Andrew SO 101-1 0.0000 133.41 0.00 0.00 69.00 1.171 4.3 5.03 1.48 0.9151 
Andrew SO 101-1 0.0000 133.41 0.00 0.00 69.00 1.171 4.3 5.03 1.48 0.9151 

Andrew SO 101-1 0.0000 133.41 0.00 0.00 69.00 1.171 4.3 5.03 1.48 0.9151 

  Sum 
Weight: 

10830.46         

 

 

 Discrete Appurtenance Pressures - Service    GH = 1.100   
 

Description Aiming 

Azimuth  
° 

Weight 

 
lb 

Offsetx 

 
ft 

Offsetz 

 
ft 

z 

 
ft 

Kz qz 

 
psf 

CAAC 

Front 
ft2 

CAAC 

Side 
ft2 

EEI Band-On 12' Low 

Profile Platform w/12 

pipe 

0.0000 2000.00 0.00 0.00 99.50 1.264 9.8 29.35 29.35 

Commscope 

2HH-38A-R4 

300.0000 327.00 -7.19 2.78 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 300.0000 29.00 -6.76 3.03 102.00 1.271 9.8 1.90 1.90 
Ericsson AIR6449 B41 300.0000 119.00 -5.19 -0.69 102.00 1.271 9.8 5.68 2.49 

8' Mount Pipe 300.0000 29.00 -3.26 -3.03 102.00 1.271 9.8 1.90 1.90 

RFS 
APXVAARR24_43-U-N

A20 

300.0000 153.00 -3.19 -4.15 102.00 1.271 9.8 20.24 8.89 

8' Mount Pipe 300.0000 29.00 -3.26 -3.03 102.00 1.271 9.8 1.90 1.90 
Commscope 

2HH-38A-R4 

300.0000 327.00 -1.19 -7.61 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 300.0000 29.00 -2.76 -3.90 102.00 1.271 9.8 1.90 1.90 
RRU 4424 B25 300.0000 47.00 -6.76 3.02 103.00 1.274 9.8 1.86 0.82 

RRU 4424 B25 300.0000 47.00 -6.76 3.02 101.00 1.268 9.8 1.86 0.82 

RRU 11 B2 300.0000 51.00 -3.01 -3.47 101.00 1.268 9.8 2.79 1.19 
RRU 4449 B71+B85 300.0000 74.00 -3.01 -3.47 101.00 1.268 9.8 1.67 1.15 

RRU 4415 B66A 300.0000 47.00 -0.76 -7.37 103.00 1.274 9.8 1.86 0.82 

RRU 4415 B66A 300.0000 47.00 -0.76 -7.37 101.00 1.268 9.8 1.86 0.82 
Commscope 

2HH-38A-R4 

60.0000 327.00 1.19 -7.61 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 9.8 1.90 1.90 
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

Description Aiming 

Azimuth  

° 

Weight 

 

lb 

Offsetx 

 

ft 

Offsetz 

 

ft 

z 

 

ft 

Kz qz 

 

psf 

CAAC 

Front 

ft2 

CAAC 

Side 

ft2 

Ericsson AIR6449 B41 60.0000 119.00 3.19 -4.15 102.00 1.271 9.8 5.68 2.49 

8' Mount Pipe 60.0000 29.00 4.26 -1.30 102.00 1.271 9.8 1.90 1.90 

RFS 
APXVAARR24_43-U-N

A20 

60.0000 153.00 5.19 -0.69 102.00 1.271 9.8 20.24 8.89 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 9.8 1.90 1.90 
Commscope 

2HH-38A-R4 

60.0000 327.00 7.19 2.78 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 60.0000 29.00 4.76 -0.44 102.00 1.271 9.8 1.90 1.90 
RRU 4424 B25 60.0000 47.00 0.76 -7.37 103.00 1.274 9.8 1.86 0.82 

RRU 4424 B25 60.0000 47.00 0.76 -7.37 101.00 1.268 9.8 1.86 0.82 

RRU 11 B2 60.0000 51.00 4.51 -0.87 101.00 1.268 9.8 2.79 1.19 
RRU 4449 B71+B85 60.0000 74.00 5.01 -0.01 101.00 1.268 9.8 1.67 1.15 

RRU 4415 B66A 60.0000 47.00 6.76 3.02 103.00 1.274 9.8 1.86 0.82 

RRU 4415 B66A 60.0000 47.00 6.76 3.02 101.00 1.268 9.8 1.86 0.82 
Commscope 

2HH-38A-R4 

180.0000 327.00 6.00 5.34 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 9.8 1.90 1.90 
Ericsson AIR6449 B41 180.0000 119.00 2.00 5.34 102.00 1.271 9.8 5.68 2.49 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 9.8 1.90 1.90 

RFS 
APXVAARR24_43-U-N

A20 

180.0000 153.00 -2.00 5.34 102.00 1.271 9.8 20.24 8.89 

8' Mount Pipe 300.0000 29.00 -2.76 -3.90 102.00 1.271 9.8 1.90 1.90 
Commscope 

2HH-38A-R4 

180.0000 327.00 -6.00 5.34 102.00 1.271 9.8 11.17 4.61 

8' Mount Pipe 180.0000 29.00 -2.00 4.34 102.00 1.271 9.8 1.90 1.90 
RRU 4424 B25 180.0000 47.00 6.00 4.35 103.00 1.274 9.8 1.86 0.82 

RRU 4424 B25 180.0000 47.00 6.00 4.35 101.00 1.268 9.8 1.86 0.82 

RRU 11 B2 180.0000 51.00 -1.50 4.35 101.00 1.268 9.8 2.79 1.19 
RRU 4449 B71+B85 180.0000 74.00 -2.50 4.35 101.00 1.268 9.8 1.67 1.15 

RRU 4415 B66A 180.0000 47.00 -6.00 4.35 102.00 1.271 9.8 1.86 0.82 

RRU 4415 B66A 180.0000 47.00 -6.00 4.35 102.00 1.271 9.8 1.86 0.82 
Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 9.0 3.75 1.28 

Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 9.0 3.75 1.28 

Andrew SO 101-1 0.0000 84.00 0.00 0.00 69.00 1.171 9.0 3.75 1.28 
  Sum 

Weight: 

6317.00        
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Morris & Ritchie Associates, 

Inc. 
1220 E Joppa Rd #505 

Project 

19851.038 

Date 

8/28/2020  

Towson, MD 21286 
Phone: 410-821-1690 

FAX:  

Client 

Site Link Wireless 
Designed by 

FJoy 

  

 Force Totals      
 

Load 
Case 

Vertical 
Forces 

 

lb 

Sum of 
Forces 

X 

lb 

Sum of 
Forces 

Z 

lb 

 Sum of 
Overturning 

Moments, Mx 

lb-ft 

 Sum of 
Overturning 

Moments, Mz 

lb-ft 

Sum of Torques 
 

 

lb-ft 

Leg Weight 5927.16      

Bracing Weight 0.00      

Total Member Self-Weight 5927.16   524.69 236.51  
Total Weight 12566.54   524.69 236.51  

Wind 0 deg - No Ice  0.00 -11534.21 -883683.98 236.51 -517.09 

Wind 30 deg - No Ice  5767.10 -9988.92 -765222.48 -441867.87 -240.61 
Wind 60 deg - No Ice  9988.92 -5767.10 -441579.64 -765510.74 100.33 

Wind 90 deg - No Ice  11534.21 0.00 524.69 -883972.25 414.40 

Wind 120 deg - No Ice  9988.92 5767.10 442629.02 -765510.74 617.42 
Wind 150 deg - No Ice  5767.10 9988.92 766271.86 -441867.87 655.01 

Wind 180 deg - No Ice  0.00 11534.21 884733.36 236.51 517.09 

Wind 210 deg - No Ice  -5767.10 9988.92 766271.86 442340.88 240.61 
Wind 240 deg - No Ice  -9988.92 5767.10 442629.02 765983.75 -100.33 

Wind 270 deg - No Ice  -11534.21 0.00 524.69 884445.26 -414.40 

Wind 300 deg - No Ice  -9988.92 -5767.10 -441579.64 765983.75 -617.42 
Wind 330 deg - No Ice  -5767.10 -9988.92 -765222.48 442340.88 -655.01 

Member Ice 2542.67      

Total Weight Ice 19719.97   832.74 537.38  
Wind 0 deg - Ice  0.00 -2546.41 -191325.50 537.38 -174.95 

Wind 30 deg - Ice  1273.20 -2205.25 -165581.18 -95541.75 -105.79 

Wind 60 deg - Ice  2205.25 -1273.20 -95246.38 -165876.55 -8.28 
Wind 90 deg - Ice  2546.41 0.00 832.74 -191620.88 91.44 

Wind 120 deg - Ice  2205.25 1273.20 96911.87 -165876.55 166.67 

Wind 150 deg - Ice  1273.20 2205.25 167246.67 -95541.75 197.23 
Wind 180 deg - Ice  0.00 2546.41 192990.99 537.38 174.95 

Wind 210 deg - Ice  -1273.20 2205.25 167246.67 96616.51 105.79 

Wind 240 deg - Ice  -2205.25 1273.20 96911.87 166951.31 8.28 
Wind 270 deg - Ice  -2546.41 0.00 832.74 192695.64 -91.44 

Wind 300 deg - Ice  -2205.25 -1273.20 -95246.38 166951.31 -166.67 

Wind 330 deg - Ice  -1273.20 -2205.25 -165581.18 96616.51 -197.23 
Total Weight 12566.54   524.69 236.51  

Wind 0 deg - Service  0.00 -3062.70 -234271.70 218.41 -137.30 

Wind 30 deg - Service  1531.35 -2652.38 -202816.35 -117174.57 -63.89 
Wind 60 deg - Service  2652.38 -1531.35 -116878.73 -203112.20 26.64 

Wind 90 deg - Service  3062.70 0.00 514.24 -234567.55 110.04 

Wind 120 deg - Service  2652.38 1531.35 117907.22 -203112.20 163.95 
Wind 150 deg - Service  1531.35 2652.38 203844.84 -117174.57 173.93 

Wind 180 deg - Service  0.00 3062.70 235300.19 218.41 137.30 

Wind 210 deg - Service  -1531.35 2652.38 203844.84 117611.40 63.89 
Wind 240 deg - Service  -2652.38 1531.35 117907.22 203549.03 -26.64 

Wind 270 deg - Service  -3062.70 0.00 514.24 235004.38 -110.04 

Wind 300 deg - Service  -2652.38 -1531.35 -116878.73 203549.03 -163.95 
Wind 330 deg - Service  -1531.35 -2652.38 -202816.35 117611.40 -173.93 
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 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 
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  Maximum Member Forces   
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

lb 

Major Axis 
Moment 

lb-ft 

Minor Axis 
Moment 

lb-ft 

L1 101 - 50.79 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -15690.99 656.70 -1130.87 

      Max. Mx 20 -9110.37 399110.67 -689.49 

      Max. My 14 -9109.75 285.53 -399505.00 
      Max. Vy 20 -9781.34 399110.67 -689.49 

      Max. Vx 14 9781.93 285.53 -399505.00 

      Max. Torque 24     644.37 
L2 50.79 - 1.5 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -22328.58 749.91 -1219.52 

      Max. Mx 20 -15052.38 965817.31 -730.89 
      Max. My 14 -15052.37 315.25 -966221.74 

      Max. Vy 20 -11570.03 965817.31 -730.89 

      Max. Vx 14 11570.05 315.25 -966221.74 
      Max. Torque 24     702.39 

        

  

 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
lb 

Horizontal, X 
lb 

Horizontal, Z 
lb 

Pole Max. Vert 33 22328.58 0.00 -2546.54 

  Max. Hx 20 15079.85 11534.21 -0.00 
  Max. Hz 2 15079.85 0.00 11534.21 

  Max. Mx 2 964754.58 0.00 11534.21 

  Max. Mz 8 965159.26 -11534.21 -0.00 
  Max. Torsion 24 702.40 5767.10 9988.92 

  Min. Vert 19 11309.88 9988.92 -5767.10 

  Min. Hx 8 15079.85 -11534.21 -0.00 
  Min. Hz 14 15079.85 0.00 -11534.21 

  Min. Mx 14 -966221.74 0.00 -11534.21 

  Min. Mz 20 -965817.31 11534.21 -0.00 
  Min. Torsion 12 -702.29 -5767.10 -9988.92 

      

 

 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 

Dead Only 12566.54 -0.00 0.00 586.46 263.45 -0.01 

1.2 Dead+1.0 Wind 0 deg - No 
Ice 

15079.85 -0.00 -11534.21 -964754.58 314.95 -532.14 

0.9 Dead+1.0 Wind 0 deg - No 

Ice 

11309.88 -0.00 -11534.21 -941828.03 226.45 -524.32 

1.2 Dead+1.0 Wind 30 deg - No 

Ice 

15079.84 5767.10 -9988.92 -835407.42 -482429.67 -219.18 

0.9 Dead+1.0 Wind 30 deg - No 
Ice 

11309.88 5767.10 -9988.92 -815574.40 -470948.40 -223.40 

1.2 Dead+1.0 Wind 60 deg - No 

Ice 

15079.84 9988.92 -5767.10 -482011.94 -835819.65 152.40 
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Load 

Combination 

Vertical  

 

lb 

Shearx 

 

lb 

Shearz 

 

lb 

 Overturning 

Moment, Mx  
lb-ft 

 Overturning 

Moment, Mz 
lb-ft 

Torque 

 

lb-ft 

0.9 Dead+1.0 Wind 60 deg - No 

Ice 

11309.88 9988.92 -5767.10 -470649.16 -815869.80 137.27 

1.2 Dead+1.0 Wind 90 deg - No 
Ice 

15079.85 11534.21 0.00 730.57 -965159.26 483.24 

0.9 Dead+1.0 Wind 90 deg - No 

Ice 

11309.88 11534.21 0.00 524.20 -942118.14 461.26 

1.2 Dead+1.0 Wind 120 deg - 

No Ice 

15079.84 9988.92 5767.10 483474.50 -835822.36 684.47 

0.9 Dead+1.0 Wind 120 deg - 
No Ice 

11309.88 9988.92 5767.10 471698.63 -815871.71 661.61 

1.2 Dead+1.0 Wind 150 deg - 

No Ice 

15079.84 5767.10 9988.92 836873.05 -482432.40 702.29 

0.9 Dead+1.0 Wind 150 deg - 

No Ice 

11309.88 5767.10 9988.92 816626.05 -470950.33 684.59 

1.2 Dead+1.0 Wind 180 deg - 
No Ice 

15079.85 -0.00 11534.21 966221.74 314.87 532.04 

0.9 Dead+1.0 Wind 180 deg - 

No Ice 

11309.88 -0.00 11534.21 942880.76 226.41 524.26 

1.2 Dead+1.0 Wind 210 deg - 

No Ice 

15079.84 -5767.10 9988.92 836885.32 483069.11 219.16 

0.9 Dead+1.0 Wind 210 deg - 
No Ice 

11309.88 -5767.10 9988.92 816634.66 471408.10 223.43 

1.2 Dead+1.0 Wind 240 deg - 

No Ice 

15079.84 -9988.92 5767.10 483486.75 836473.29 -152.44 

0.9 Dead+1.0 Wind 240 deg - 

No Ice 

11309.88 -9988.92 5767.10 471707.24 816339.45 -137.34 

1.2 Dead+1.0 Wind 270 deg - 
No Ice 

15079.85 -11534.21 0.00 730.54 965817.31 -483.22 

0.9 Dead+1.0 Wind 270 deg - 

No Ice 

11309.88 -11534.21 0.00 524.19 942590.87 -461.24 

1.2 Dead+1.0 Wind 300 deg - 

No Ice 

15079.84 -9988.92 -5767.10 -482024.25 836470.65 -684.45 

0.9 Dead+1.0 Wind 300 deg - 
No Ice 

11309.88 -9988.92 -5767.10 -470657.79 816337.57 -661.55 

1.2 Dead+1.0 Wind 330 deg - 

No Ice 

15079.84 -5767.10 -9988.92 -835419.72 483066.51 -702.40 

0.9 Dead+1.0 Wind 330 deg - 

No Ice 

11309.88 -5767.10 -9988.92 -815583.02 471406.23 -684.71 

1.2 Dead+1.0 Ice+1.0 Temp 22328.58 -0.01 0.01 1219.52 749.91 -0.01 
1.2 Dead+1.0 Wind 0 deg+1.0 

Ice+1.0 Temp 

22328.58 -0.00 -2546.54 -222375.13 762.31 -190.26 

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

22328.58 1273.21 -2205.27 -192443.42 -111062.50 -104.76 

1.2 Dead+1.0 Wind 60 deg+1.0 

Ice+1.0 Temp 

22328.58 2205.27 -1273.21 -110581.61 -192923.48 8.81 

1.2 Dead+1.0 Wind 90 deg+1.0 

Ice+1.0 Temp 

22328.58 2546.54 0.00 1242.72 -222853.90 119.99 

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

22328.58 2205.27 1273.22 113067.75 -192923.62 199.07 

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

22328.58 1273.21 2205.27 194929.66 -111062.66 224.76 

1.2 Dead+1.0 Wind 180 

deg+1.0 Ice+1.0 Temp 

22328.58 -0.00 2546.54 224860.72 762.24 190.22 

1.2 Dead+1.0 Wind 210 

deg+1.0 Ice+1.0 Temp 

22328.58 -1273.22 2205.27 194931.22 112588.39 104.73 

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

22328.58 -2205.27 1273.22 113069.29 194451.18 -8.85 

1.2 Dead+1.0 Wind 270 

deg+1.0 Ice+1.0 Temp 

22328.58 -2546.54 0.00 1242.69 224382.00 -120.02 

1.2 Dead+1.0 Wind 300 

deg+1.0 Ice+1.0 Temp 

22328.58 -2205.27 -1273.21 -110583.20 194451.11 -199.09 
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Load 

Combination 

Vertical  

 

lb 

Shearx 

 

lb 

Shearz 

 

lb 

 Overturning 

Moment, Mx  
lb-ft 

 Overturning 

Moment, Mz 
lb-ft 

Torque 

 

lb-ft 

1.2 Dead+1.0 Wind 330 

deg+1.0 Ice+1.0 Temp 

22328.58 -1273.22 -2205.27 -192445.00 112588.35 -224.80 

Dead+Wind 0 deg - Service 12566.54 -0.00 -3062.71 -252802.89 271.65 -144.24 
Dead+Wind 30 deg - Service 12566.54 1531.35 -2652.38 -218852.13 -126432.95 -60.75 

Dead+Wind 60 deg - Service 12566.54 2652.38 -1531.35 -126097.85 -219186.92 38.99 

Dead+Wind 90 deg - Service 12566.54 3062.71 0.00 606.62 -253137.25 128.30 
Dead+Wind 120 deg - Service 12566.54 2652.38 1531.35 127311.18 -219187.09 183.23 

Dead+Wind 150 deg - Service 12566.54 1531.35 2652.38 220065.64 -126433.12 189.05 

Dead+Wind 180 deg - Service 12566.54 -0.00 3062.71 254016.49 271.64 144.22 
Dead+Wind 210 deg - Service 12566.54 -1531.35 2652.38 220066.35 126976.81 60.75 

Dead+Wind 240 deg - Service 12566.54 -2652.38 1531.35 127311.89 219731.61 -39.01 

Dead+Wind 270 deg - Service 12566.54 -3062.71 0.00 606.61 253682.19 -128.31 
Dead+Wind 300 deg - Service 12566.54 -2652.38 -1531.35 -126098.56 219731.46 -183.23 

Dead+Wind 330 deg - Service 12566.54 -1531.35 -2652.38 -218852.85 126976.66 -189.07 

  

 

 Solution Summary   
 

 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 
lb 

PY 
lb 

PZ 
lb 

PX 
lb 

PY 
lb 

PZ 
lb 

1 0.00 -12566.54 0.00 0.00 12566.54 -0.00 0.000% 

2 0.00 -15079.84 -11534.21 0.00 15079.85 11534.21 0.000% 
3 0.00 -11309.88 -11534.21 0.00 11309.88 11534.21 0.000% 

4 5767.10 -15079.84 -9988.92 -5767.10 15079.84 9988.92 0.000% 

5 5767.10 -11309.88 -9988.92 -5767.10 11309.88 9988.92 0.000% 
6 9988.92 -15079.84 -5767.10 -9988.92 15079.84 5767.10 0.000% 

7 9988.92 -11309.88 -5767.10 -9988.92 11309.88 5767.10 0.000% 

8 11534.21 -15079.84 0.00 -11534.21 15079.85 -0.00 0.000% 
9 11534.21 -11309.88 0.00 -11534.21 11309.88 -0.00 0.000% 

10 9988.92 -15079.84 5767.10 -9988.92 15079.84 -5767.10 0.000% 

11 9988.92 -11309.88 5767.10 -9988.92 11309.88 -5767.10 0.000% 
12 5767.10 -15079.84 9988.92 -5767.10 15079.84 -9988.92 0.000% 

13 5767.10 -11309.88 9988.92 -5767.10 11309.88 -9988.92 0.000% 

14 0.00 -15079.84 11534.21 0.00 15079.85 -11534.21 0.000% 
15 0.00 -11309.88 11534.21 0.00 11309.88 -11534.21 0.000% 

16 -5767.10 -15079.84 9988.92 5767.10 15079.84 -9988.92 0.000% 

17 -5767.10 -11309.88 9988.92 5767.10 11309.88 -9988.92 0.000% 
18 -9988.92 -15079.84 5767.10 9988.92 15079.84 -5767.10 0.000% 

19 -9988.92 -11309.88 5767.10 9988.92 11309.88 -5767.10 0.000% 

20 -11534.21 -15079.84 0.00 11534.21 15079.85 -0.00 0.000% 
21 -11534.21 -11309.88 0.00 11534.21 11309.88 -0.00 0.000% 

22 -9988.92 -15079.84 -5767.10 9988.92 15079.84 5767.10 0.000% 

23 -9988.92 -11309.88 -5767.10 9988.92 11309.88 5767.10 0.000% 
24 -5767.10 -15079.84 -9988.92 5767.10 15079.84 9988.92 0.000% 

25 -5767.10 -11309.88 -9988.92 5767.10 11309.88 9988.92 0.000% 

26 0.00 -22328.58 0.00 0.01 22328.58 -0.01 0.000% 
27 0.00 -22328.58 -2546.41 0.00 22328.58 2546.54 0.001% 

28 1273.20 -22328.58 -2205.25 -1273.21 22328.58 2205.27 0.000% 

29 2205.25 -22328.58 -1273.20 -2205.27 22328.58 1273.21 0.000% 
30 2546.41 -22328.58 0.00 -2546.54 22328.58 -0.00 0.001% 

31 2205.25 -22328.58 1273.20 -2205.27 22328.58 -1273.22 0.000% 

32 1273.20 -22328.58 2205.25 -1273.21 22328.58 -2205.27 0.000% 
33 0.00 -22328.58 2546.41 0.00 22328.58 -2546.54 0.001% 

34 -1273.20 -22328.58 2205.25 1273.22 22328.58 -2205.27 0.000% 

35 -2205.25 -22328.58 1273.20 2205.27 22328.58 -1273.22 0.000% 
36 -2546.41 -22328.58 0.00 2546.54 22328.58 -0.00 0.001% 

37 -2205.25 -22328.58 -1273.20 2205.27 22328.58 1273.21 0.000% 

38 -1273.20 -22328.58 -2205.25 1273.22 22328.58 2205.27 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 

lb 

PY 

lb 

PZ 

lb 

PX 

lb 

PY 

lb 

PZ 

lb 

39 0.00 -12566.54 -3062.70 0.00 12566.54 3062.71 0.000% 

40 1531.35 -12566.54 -2652.38 -1531.35 12566.54 2652.38 0.000% 

41 2652.38 -12566.54 -1531.35 -2652.38 12566.54 1531.35 0.000% 
42 3062.70 -12566.54 0.00 -3062.71 12566.54 -0.00 0.000% 

43 2652.38 -12566.54 1531.35 -2652.38 12566.54 -1531.35 0.000% 

44 1531.35 -12566.54 2652.38 -1531.35 12566.54 -2652.38 0.000% 
45 0.00 -12566.54 3062.70 0.00 12566.54 -3062.71 0.000% 

46 -1531.35 -12566.54 2652.38 1531.35 12566.54 -2652.38 0.000% 

47 -2652.38 -12566.54 1531.35 2652.38 12566.54 -1531.35 0.000% 
48 -3062.70 -12566.54 0.00 3062.71 12566.54 -0.00 0.000% 

49 -2652.38 -12566.54 -1531.35 2652.38 12566.54 1531.35 0.000% 

50 -1531.35 -12566.54 -2652.38 1531.35 12566.54 2652.38 0.000% 

 

 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00001492 

2 Yes 5 0.00000001 0.00042141 
3 Yes 5 0.00000001 0.00016829 

4 Yes 7 0.00000001 0.00013139 

5 Yes 6 0.00000001 0.00038376 
6 Yes 7 0.00000001 0.00013167 

7 Yes 6 0.00000001 0.00038496 

8 Yes 5 0.00000001 0.00042563 
9 Yes 5 0.00000001 0.00016227 

10 Yes 7 0.00000001 0.00013657 

11 Yes 6 0.00000001 0.00039950 
12 Yes 7 0.00000001 0.00012960 

13 Yes 6 0.00000001 0.00037778 

14 Yes 5 0.00000001 0.00042241 
15 Yes 5 0.00000001 0.00016848 

16 Yes 7 0.00000001 0.00013435 

17 Yes 6 0.00000001 0.00039256 
18 Yes 7 0.00000001 0.00013405 

19 Yes 6 0.00000001 0.00039131 

20 Yes 5 0.00000001 0.00042609 
21 Yes 5 0.00000001 0.00016236 

22 Yes 7 0.00000001 0.00012934 

23 Yes 6 0.00000001 0.00037737 
24 Yes 7 0.00000001 0.00013632 

25 Yes 6 0.00000001 0.00039912 

26 Yes 4 0.00000001 0.00003559 
27 Yes 5 0.00019689 0.00058663 

28 Yes 6 0.00000001 0.00020603 

29 Yes 6 0.00000001 0.00020812 
30 Yes 5 0.00019705 0.00058598 

31 Yes 6 0.00000001 0.00022284 

32 Yes 6 0.00000001 0.00020974 
33 Yes 5 0.00019755 0.00060202 

34 Yes 6 0.00000001 0.00022373 

35 Yes 6 0.00000001 0.00022110 
36 Yes 5 0.00019741 0.00059493 

37 Yes 6 0.00000001 0.00020714 

38 Yes 6 0.00000001 0.00022050 
39 Yes 5 0.00000001 0.00003296 
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40 Yes 5 0.00000001 0.00028552 
41 Yes 5 0.00000001 0.00028692 

42 Yes 5 0.00000001 0.00003245 

43 Yes 5 0.00000001 0.00031891 
44 Yes 5 0.00000001 0.00027995 

45 Yes 5 0.00000001 0.00003334 

46 Yes 5 0.00000001 0.00030750 
47 Yes 5 0.00000001 0.00030575 

48 Yes 5 0.00000001 0.00003263 

49 Yes 5 0.00000001 0.00027639 
50 Yes 5 0.00000001 0.00031552 

 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 
ft 

Horz. 

Deflection 
in 

Gov. 

Load 
Comb. 

Tilt 

 
° 

Twist 

 
° 

L1 101 - 50.79 29.275 46 2.5825 0.0073 

L2 54.21 - 1.5 8.244 46 1.4629 0.0020 

      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

102.00 Commscope 2HH-38A-R4 46 29.275 2.5825 0.0074 12745 
99.50 EEI Band-On 12' Low Profile 

Platform w/12 pipe 

46 28.497 2.5479 0.0072 12745 

69.00 Andrew SO 101-1 46 13.718 1.8321 0.0034 1990 

  

 
 

 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

L1 101 - 50.79 111.200 14 9.8198 0.0274 
L2 54.21 - 1.5 31.377 14 5.5744 0.0074 

      

  

 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 

° 

Twist 
 

° 

Radius of 
Curvature 

ft 

102.00 Commscope 2HH-38A-R4 14 111.200 9.8198 0.0274 3488 

99.50 EEI Band-On 12' Low Profile 
Platform w/12 pipe 

14 108.250 9.6890 0.0266 3488 

69.00 Andrew SO 101-1 14 52.160 6.9765 0.0126 538 
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 Compression Checks   
 

 

 Pole Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

φPn 

 

lb 

Ratio 
Pu 

φPn 

L1 101 - 50.79 (1) TP23.05x16x0.1875 50.21 0.00 0.0 13.3203 -9109.55 779235.00 0.012  

L2 50.79 - 1.5 (2) TP30x22.1948x0.25 52.71 0.00 0.0 23.6066 -15052.40 1380990.00 0.011  

                    

 

 

 Pole Bending Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 

 

lb-ft 

φMnx 

 

lb-ft 

Ratio 
Mux 

φMnx 

Muy 

 

lb-ft 

φMny 

 

lb-ft 

Ratio 
Muy 

φMny 

L1 101 - 50.79 (1) TP23.05x16x0.1875 399570.00 427494.17 0.935 0.00 427494.17 0.000 

L2 50.79 - 1.5 (2) TP30x22.1948x0.25 966300.00 1007983.33 0.959 0.00 1007983.33 0.000 

                  

 

 

 Pole Shear Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

lb 

φVn 

 

lb 

Ratio 
Vu 

φVn 

Actual 
Tu 

lb-ft 

φTn 

 

lb-ft 

Ratio 
Tu 

φTn 

L1 101 - 50.79 (1) TP23.05x16x0.1875 9782.16 233771.00 0.042 188.81 458220.83 0.000 

L2 50.79 - 1.5 (2) TP30x22.1948x0.25 11570.10 414296.00 0.028 219.16 1079391.67 0.000 

                  

 

 
 

 Pole Interaction Design Data    
 

Section 

No. 

Elevation 

 

ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Ratio 
Vu 

φVn 

Ratio 
Tu 

φTn 

Comb. 

Stress 

Ratio 

Allow. 

Stress 

Ratio 

Criteria 

L1 101 - 50.79 (1) 0.012 0.935 0.000 0.042 0.000 0.948  

 

1.000 
4.8.2  

L2 50.79 - 1.5 (2) 0.011 0.959 0.000 0.028 0.000 0.970  

 

1.000 
4.8.2  
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 Section Capacity Table 
 

Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
lb 

øPallow 

lb 
% 

Capacity 
Pass 
Fail 

L1 101 - 50.79 Pole TP23.05x16x0.1875 1 -9109.55 779235.00 94.8 Pass  

L2 50.79 - 1.5 Pole TP30x22.1948x0.25 2 -15052.40 1380990.00 97.0 Pass  

              Summary   
            Pole (L2) 97.0 Pass  

      RATING = 97.0 Pass  
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Grounding

Compound Plan,

Antenna Plans

and Notes

G-1

NO. DESCRIPTION DATE

1 RF REVISION 08/27/20

PROFESSIONAL CERTIFICATION

Know what's below.

Call before you dig.

SHEET TITLE

SHEET NUMBER

T-MOBILE NORTHEAST LLC

12050 BALTIMORE AVENUE

BELTSVILLE, MARYLAND 20705

OFFICE: (240) 264-8600

FAX: (240) 264-8610

SITE ID:

7WAN235A

SITE NAME:

BOE-RICHARD D. RIDDLE SCHOOL

SITE ADDRESS:

12501A DALEWOOD DR.

SILVER SPRING, MD 20906

MONTGOMERY COUNTY

REVISION BLOCK

DRAWN BY:

DESIGNED BY:

ORIGINAL DATE:

TEI PROJECT #

DESIGN SCALE:

BLN

BLN

08/07/2020

20032L

AS NOTED

I HEREBY CERTIFY THAT THESE DOCUMENTS

WERE PREPARED OR APPROVED BY ME,

TIMOTHY SMIDT, AND THAT I AM A DULY

LICENSED PROFESSIONAL ENGINEER UNDER

THE LAWS OF THE STATE OF MARYLAND,

LICENSE NO.  21585, EXPIRATION DATE: MAY 8,

2021.

3620 COMMERCE DRIVE,

SUITE 707

BALTIMORE, MD 21227

(410) 309-4949

2216 Commerce Road, Suite 1
Forest Hill, MD 21050

410-692-5816 
www.tel-eng.com

TEI
ELEGENT      NGINEERING    NC.T E I

2 PERMIT SET 10/13/20
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Compound Power

Plan and Notes

E-1

NO. DESCRIPTION DATE

1 RF REVISION 08/27/20

PROFESSIONAL CERTIFICATION

Know what's below.

Call before you dig.

SHEET TITLE

SHEET NUMBER

T-MOBILE NORTHEAST LLC

12050 BALTIMORE AVENUE

BELTSVILLE, MARYLAND 20705

OFFICE: (240) 264-8600

FAX: (240) 264-8610

SITE ID:

7WAN235A

SITE NAME:

BOE-RICHARD D. RIDDLE SCHOOL

SITE ADDRESS:

12501A DALEWOOD DR.

SILVER SPRING, MD 20906

MONTGOMERY COUNTY

REVISION BLOCK

DRAWN BY:

DESIGNED BY:

ORIGINAL DATE:

TEI PROJECT #

DESIGN SCALE:

BLN

BLN

08/07/2020

20032L

AS NOTED

I HEREBY CERTIFY THAT THESE DOCUMENTS

WERE PREPARED OR APPROVED BY ME,

TIMOTHY SMIDT, AND THAT I AM A DULY

LICENSED PROFESSIONAL ENGINEER UNDER

THE LAWS OF THE STATE OF MARYLAND,

LICENSE NO.  21585, EXPIRATION DATE: MAY 8,

2021.

3620 COMMERCE DRIVE,

SUITE 707

BALTIMORE, MD 21227

(410) 309-4949

2216 Commerce Road, Suite 1
Forest Hill, MD 21050

410-692-5816 
www.tel-eng.com

TEI
ELEGENT      NGINEERING    NC.T E I

2 PERMIT SET 10/13/20
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Power Riser,

Panel Schedule,

Symbols List and

Notes

E-2

NO. DESCRIPTION DATE

1 RF REVISION 08/27/20

PROFESSIONAL CERTIFICATION

Know what's below.

Call before you dig.

SHEET TITLE

SHEET NUMBER

T-MOBILE NORTHEAST LLC

12050 BALTIMORE AVENUE

BELTSVILLE, MARYLAND 20705

OFFICE: (240) 264-8600

FAX: (240) 264-8610

SITE ID:

7WAN235A

SITE NAME:

BOE-RICHARD D. RIDDLE SCHOOL

SITE ADDRESS:

12501A DALEWOOD DR.

SILVER SPRING, MD 20906

MONTGOMERY COUNTY

REVISION BLOCK

DRAWN BY:

DESIGNED BY:

ORIGINAL DATE:

TEI PROJECT #

DESIGN SCALE:

BLN

BLN

08/07/2020

20032L

AS NOTED

I HEREBY CERTIFY THAT THESE DOCUMENTS

WERE PREPARED OR APPROVED BY ME,

TIMOTHY SMIDT, AND THAT I AM A DULY

LICENSED PROFESSIONAL ENGINEER UNDER

THE LAWS OF THE STATE OF MARYLAND,

LICENSE NO.  21585, EXPIRATION DATE: MAY 8,

2021.

3620 COMMERCE DRIVE,

SUITE 707

BALTIMORE, MD 21227

(410) 309-4949

2216 Commerce Road, Suite 1
Forest Hill, MD 21050

410-692-5816 
www.tel-eng.com

TEI
ELEGENT      NGINEERING    NC.T E I

2 PERMIT SET 10/13/20
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