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INTRODUCTION 

CG Engineering was retained by B.J. Thomas, PE (Client) to provide structural analysis of the existing 
structure for the site modifications proposed by T-Mobile. 

The structural analysis completed by CG Engineering was inclusive of the structural elements that were 
affected by the addition of equipment and antennas associated with the proposed T-Mobile site 
modifications.  Where applicable, this includes the antenna and equipment support structure and 
affected portions of the existing main structure.  
 
SITE DESCRIPTION 

The appurtenances are mounted to an existing steel antenna braced frame located on the top of a 
cylindrical, 90’ tall steel water tank.  The existing steel braced frame is anchored to the roof with (6) 1/2” 
threaded rods, (2) per sector, and (3) L3x3x1/4 steel angle kicker braces, (1) per sector.   

The Client provided us with structural calculations for a previous antenna upgrade dated 07/18/19. CG 
Engineering also had access to structural calculations for previous antenna upgrades by CG Engineering 
dated 06/23/2015 and by Cornerstone Engineering dated 10/17/12.  Photos of the site and architectural 
plans were also provided for the proposed revisions.  All geometry, member sizes, and material 
strengths used in our analysis were based on this information.  If anything differs from the information 
contained in these documents, CG Engineering should be notified to revise our analysis.  
 
APPURTENANCE CONFIGURATION 

The structure was analyzed using the appurtenance configuration specified in the following table.  All 
loading was provided to us from the Client.  This table includes all known existing and future antennas 
for this site. 

Sector 
Existing Appurtenance 

Configuration 

Proposed Appurtenance Configuration 
(Bold=New) 

Mount Type 

A 

(2) Commscope Panel Antennas 
      Model No. TMBXX-6516-R2M 
(1) Commscope Panel Antenna 
      Model No. FFHH-65C-R3 
(1) AHLOA 
(1) COVP 
(1) AHFIB 
(1) FXFB 
(2) DUAL PCS/AWS TMA 

(1) Commscope Panel Antennas 
      Model No. TMBXX-6516-R2M 
(1) Commscope Panel Antenna 
      Model No. FFHH-65C-R3 
(1) Nokia Radio Antenna 
      Model No. AEHC 
(1) AHLOA 
(1) COVP 
(1) AHFIG 
(1) FXFB 
(1) FRIA 

Mount 
appurtenances to 

existing 2-1/2” 
pipe mounts 

B 

(2) Commscope Panel Antennas 
      Model No. TMBXX-6516-R2M 
(1) Commscope Panel Antenna 
      Model No. FFHH-65C-R3 
(1) AHLOA 
(1) COVP 
(1) AHFIB 
(1) FXFB 
(2) DUAL PCS/AWS TMA 

(1) Commscope Panel Antennas 
      Model No. TMBXX-6516-R2M 
(1) Commscope Panel Antenna 
      Model No. FFHH-65C-R3 
(1) Nokia Radio Antenna 
      Model No. AEHC 
(1) AHLOA 
(1) AHFIG 
(1) FXFB 
(1) FRIA 
(2) HCS 2.0 Pendants 

Mount 
appurtenances to 

existing 2-1/2” 
pipe mounts 

Table continued on following page… 
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…table continued from previous page. 

G 

(2) Commscope Panel Antennas 
      Model No. TMBXX-6516-R2M 
(1) Commscope Panel Antenna 
      Model No. FFHH-65C-R3 
(1) AHLOA 
(1) COVP 
(1) AHFIB 
(1) FXFB 
(2) DUAL PCS/AWS TMA 

(1) Commscope Panel Antennas 
      Model No. TMBXX-6516-R2M 
(1) Commscope Panel Antenna 
      Model No. FFHH-65C-R3 
(1) Nokia Radio Antenna 
      Model No. AEHC 
(1) AHLOA 
(1) AHFIG 
(1) FXFB 
(1) FRIA 

Mount 
appurtenances to 

existing 2-1/2” 
pipe mounts 

The coax cables that serve the antennas weigh less than 5 lb/ft and are therefore exempt from the 
requirements of Chapter 13 of ASCE 7. 
 
LEASE AREA EQUIPMENT  

All loading for the equipment was provided to us from the client. The client is proposing the following 
modifications at the equipment cabinets: remove (1) Purcell cabinet, add (1) HPL3 600A Support 
Cabinet, and add (1) LB3 Battery Cabinet.  
 

ANALYSIS CRITERIA 

The parameters in the following table were used in our analysis of the structure based on its location.   

City of Seattle, WA 

Wind Criteria Seismic Criteria 
Basic Wind Speed w/o Ice (3-s Gust): 110 mph Risk Category: IV Sds: 0.975 
Exposure: B Kzt (ASCE 7-10): 1.30 Sd1: 0.579 
Notes:  1. Refer to the attached topographic maps used to determine the topographic factor. 
              2. Parameters based on the 2012 International Building Code (IBC) and referenced standards. 

 
APPURTENANCE MOUNT/MAIN STRUCTURE ANALYSIS RESULTS 

Individual appurtenance mounts have been determined to be sufficient to support the proposed loads. 
Additionally, the existing structure has been determined to be sufficient to support the proposed 
appurtenance configuration. 
 
CONCLUSIONS/RECOMMENDATIONS 

We have determined that no upgrades to the existing structure are required for the proposed T-Mobile 
installation as described above in the appurtenance configuration tables.  
 

• Appurtenance Anchorage:  
The appurtenances shall attach to the existing 2-1/2” standard pipe mounts on the existing steel 
braced frame.  Attach the appurtenances to the pipe mounts with the mounting hardware 
provided by the manufacturer and in accordance with their installation instructions.   

• Equipment Anchorage:  

The new equipment cabinet shall mount to the existing concrete slab with (4) 3/8”  HILTI Kwik 
Bolt TZ wedge anchors with a 2” embedment into the concrete, (1) each corner. 
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CONDITIONS OF ANALYSIS 

This structural analysis is based on the documentation that was available to us.  CG Engineering did not 
perform an observation of this site to verify the accuracy of the provided structure and appurtenance 
data, and we should be contacted immediately if there are any discrepancies with the information 
stated within this report.    

Our analysis is based on the assumption that the structure has been properly installed and is maintained 
to the minimum standards required by code.  We assume the structure has no known deterioration or 
damage that would adversely affect its capacity.   
 
REFERENCE DOCUMENTS 

The following documents were provided to us by the Client for our analysis: 

1. “STRUCTURAL ANALYSIS REPORT SE06033A Burke”, by CG Engineering, dated 07/18/2019 

2. “SE06033A Burke Structural Calculations” by Cornerstone Engineering, dated 10/17/2012 

3. “Structural Calculations for Burke Water Tank SE6033A” by EISI Ltd., dated 10/23/1998 
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