
 
Centerline Communications 
Andres Lopez 
750 West Center Street, Floor 3 
West Bridgewater, MA 02379 
908-358-5305 
alopez@clinell.comc  

July 22, 2019 

Members of the Siting Council 

Connecticut Siting Council 

Ten Franklin Square  

New Britain, CT 06051 

RE: Notice of Exempt Modification 
100 Filley Street, Bloomfield, CT  
Latitude: 41.85166667 
Longitude: -72.71527778 

T-Mobile Site#: CT11000A_L600  

Dear Ms. Bachman: 

T-Mobile currently maintains three (3) antennas at the 93-foot level and (3) antennas at the 95-foot level of the existing 93-foot 

monopole tower at 100 Filley Street, Bloomfield, CT. The 93-foot tower is owned by T-Mobile and the property is owned by FJS 

Properties LLC. T-Mobile now intends to replace three (3) of its existing antennas with three (3) new 600/700 MHz antennas at the 

93-foot level of the tower. T-Mobile also plans to add three (3) new 1900/2100 MHz antennas at the 95-foot level of the tower. 

Please note the existing RRU’s were on the loading at 93’ on a previous structural.  This was a mistake.  The RRU’ were installed on 

the ground.  The current structural reflects this change.  The existing platform mount will have adequate capacity for the proposed 

changes (Platform reinforcement kit, replace brackets, and add a Handrail kit) once the platform mount is modified.     

Planned Modifications: 

Remove:          

(3) Andrew Smart Bias T 

(6) Coax Lines 

Remove and Replace:  

  (3) LNX6515 Antenna (Remove) - (3) APXVAARR24 600/700 MHz (Replace) 
 
              Install New:  

(3) AIR32 KRD901146 1900/2100 MHz 
(3) Hybrid Coax 
(3) 4449 B71+B12 RRUs on tower 

 

Existing to Remain:  

   (3) APX16DWV 1900 Mhz/2100 Mhz 

(6) TMA’s 

(12) coax 

 

Ground:  

  (3)  RRUS11 B12 -Ground Mounted on H-Frame (Remove) 

 

 

 

 



 

This facility was approved by the Town of Bloomfield Zoning Board of Appeals on June 2, 1997. The approval was given without conditions. 
 
Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies§ 16- SOj-73, for construction that 
constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance with R.C.SA. § 16-SOj-73, a copy of this letter 
is being sent to Bloomfield Mayor Suzette DeBeatham-Brown, Jose Giner Director of Planning and Zoning, Town of Bloomfield, FJS 
Properties, LLC as property owner, and T-Mobile as the tower owner.  

The planned modifications to the facility fall squarely within those activities explicitly provided for in R.C.S;A. § 16-50j-72(b)(2). 

1. The proposed modifications will not result in an increase in the height of the existing structure.  

2. The proposed modifications will not require the extension of the site boundary. 

3. The proposed modifications will not increase noise levels at the facility by six decibels or more, or to levels that exceed 

state and local criteria. 

4. The operation of the replacement antennas will not increase radio frequency emissions at the facility to a level at or above 

the Federal Communications Commission safety standard. 

5. The proposed modifications will not cause a change or alteration in the physical or environmental  

characteristics of the site. 

6. The existing structure and its foundation can support the proposed loading. 

For the foregoing reasons, T-Mobile respectfully submits that the proposed modifications to the above referenced 

telecommunications facility constitute an exempt modification under 

R.C.S.A. § 16-50j-72(b)(2). 

Respectfully submitted, 

Andres Lopez 

Andres Lopez 
Mobile: 908-358-5305 
Fax: 508-819-3017 
Office: 750 West Center Street, Floor 3 West Bridgewater, MA 02379 
Email: alopez@clinellc.com 

Attachments 
 
cc: Mayor Suzette DeBeatham-Brown – as chief elected official 

Jose Giner – Director of Planning and Zoning Town of Bloomfield 
FJS Properties, LLC – as property owner 
T-Mobile – as tower owner 
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Connecticut Siting Council 

cr11t0o~ 

Invoice 
19503-009 

P.O. Num. Invoice Amt 
625.00 

625.00 

Centerline Communications LLC 
750 W. Center Street 

Suite 301 
W. Bridgewater, MA 02379 

(781) 713-4725 

Prior 
Bal~nce Retention 
625.00 0.00 

--
625.00 0.00 

ROCKLAND TRUST COMPANY 
MEDFIELD, MA 02052 

53,447/ 113 

DATE 

Check: 12085 
Date: 6/14/2019 

Vendor: O 

DiscQunt 
0.00 
--
0.00 

AMOUNT 

01208ti 

Amt. Paid 
625.00 

625.00 

012085 

12085 

6/14/2019 **********625.00 
PAY 
TO THE 
ORDER 

C>F 

THE SUM OF SIX HUNDRED TWENTY FIVE DOLLARS AND NO CENTS ******************************** 

Connecticut Siting Council 

• 
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Original Facility Approval 
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Town of Bloomfield 
Geographic Information System (GIS)

 

Date Printed: 6/5/2019

Approximate Scale: 1 inch = 100 feetMAP DISCLAIMER - NOTICE OF LIABILITY
 This map is for assessment purposes only. It is not for legal description

or conveyances. All information is subject to verification by any user.
The Town of Bloomfield and its mapping contractors assume no legal
responsibility for the information contained herein.
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Structural Analysis Report 



DESTEK ENGINEERING, LLC 
1281 Kennestone Circle, Ste 100, Marietta, GA 30066‐Tel: (770) 693‐0835 

STRUCTURAL ANALYSIS REPORT REV. 2 
MONOPOLE 

                                                                                                   

   
 
 

Prepared For:  

ProTerra Design Group, LLC 
4 Bay Road, Building A Suite 200  

Hadley, MA 01035 
 
 
Structure Rating: 

  Monopole:              78.2% (Pass) 
  Base Plate:              55.0% (Pass) 
  Anchor Bolts:              53.7% (Pass) 
   
   
 
 

Sincerely,  
Destek Engineering, LLC  
Firm License No: PEC0001429 
 
 
 
 

     07‐22‐2019 
 
 

 

Ahmet Colakoglu, PE   
                                                                                                               Connecticut Professional Engineer 
                                                                                                              License No: 27057 

 
 
 

T‐Mobile Site Name: Bloomfield/ W Dudley‐1 
T‐Mobile Site Number: CT11000A 

100 Filley St. 
Bloomfield, CT 06002 
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1.0  SUBJECT AND REFERENCES 
 
The purpose of  this  analysis  is  to evaluate  the  structural  capacity of  the 93  ft. monopole 
located  at  100  Filley  St.,  Bloomfield,  CT  06002  for  the  addition  of  wireless 
telecommunication appurtenances proposed by T‐Mobile. 

The  structural  analysis  is  based  on  the  following  documentation  provided  to  Destek 
Engineering, LLC (Destek): 

 

 Construction Drawing prepared by ProTerra Design Group, dated 05/22/2019. 

 Structural Analysis Report prepared by EBI Consulting, dated 08/11/2014. 

 RFDS provided by T‐Mobile, dated 04/16/2019. 

 Site Photographs, dated 05/03/2019. 

 Mount Structural Analysis Report – Upgrade prepared by Destek, dated 07/18/2019. 
 

1.1  STRUCTURE 
 

The structure is a 93 ft. tall, 18‐sided monopole, which is attached to the foundation with a 
base plate and anchor bolts.  It is formed by the following sections: 
 

Section Length 
(ft) 

Lap Splice 
(ft) 

Shaft Thickness 
(in) 

Top Diameter 
(in) 

Bottom Diameter 
(in) 

Yield 
Strength 
(ksi) 

48.25  3.25  0.1875  19.5625  25.4500  60 

48  0  0.2500  24.6784  33.3500  60 

 

2.0 EXISTING AND PROPOSED APPURTENANCES 
 

The analysis is based on the following proposed appurtenances: 
 
Existing Configuration of T‐Mobile Appurtenances: 

RAD CENTER 
(FT) 

ANTENNA & TMA  COAX*  MOUNT 

95.0 
 (3) RFS APX16DWV‐16DWV‐S‐E‐A20 

(3) Generic Twin Style 1A‐PCS 
(3) Generic Twin Style 1B‐AWS 

(18) 1‐1/4’’ 
(1) Existing 

Platform Mount 

93.0   (3) Andrew LNX‐6515DS‐A1M 

              *Feedlines located inside the monopole. 
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Proposed and Final Configuration of T‐Mobile Appurtenances: 

RAD CENTER 
(FT) 

ANTENNA & TMA  COAX*  MOUNT 

95.0  

(3) RFS APX16DWV‐16DWV‐S‐E‐A20 
(3) Ericsson AIR32 KRD901146‐1‐B66A‐B2A

(3) Generic Twin Style 1A‐PCS 
(3) Generic Twin Style 1B‐AWS 

(12) 1‐1/4’’ 
(3) 6x12 HCS 

(1) Existing 
Platform Mount 

with  
Proposed Mount 
Modifications 93.0 

(3) RFS APXVAARR24‐43‐U‐NA20 
(3) Ericsson Radio4449 B71+B12** 

*Feedlines located inside the monopole. 
**Proposed RRUs to be mounted behind the antennas.  

 
3.0  CODES AND LOADING 
 

This analysis has been performed  in accordance with  the 2018 Connecticut Building Code 
(2015 IBC) based upon an ultimate 3‐second gust wind speed of 125 mph (Risk Category II) 
converted  to  a  nominal  3‐second  gust  wind  speed  of  97  mph  per  section  1609.3.1  as 
required  for  use  in  the  TIA‐222‐G  Standard  per  Exception  #5  of  Section  1609.1.1.   The 
following loading criteria were used in the analysis: 

 
 Basic wind speed of 97 mph without ice (V)   
 Basic wind speed of 50 mph concurrent with the design ice thickness of 1 ” (Vi and ti) 
 Exposure Category C, Topographic Category 1 
 

The following load combinations were used with wind blowing at 30o intervals, measured 
from a line normal to the face of the monopole. 

     
 1.2D + 1.6Wo 
 0.9D + 1.6Wo 
 1.2D + 1.0Di + 1.0Wi  
 
D: Dead Load of structure and appurtenances 
Wo: Wind Load, without ice 
Wi: Wind Load with ice   
Di:: Weight of ice due to factored ice thickness 
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4.0  STANDARD CONDITIONS FOR ENGINEERING SERVICES ON EXISTING STRUCTURES 
 

The analysis  is based on the  information provided to Destek and  is assumed to be current 
and correct.  Unless otherwise noted, the structure is assumed to be in good condition, free 
of defects, and can achieve theoretical strength.   
 
It  is  assumed  that  the  structure  has  been maintained  and  shall  be maintained  during  its 
service lifespan.  The superstructure and the foundation system are assumed to be designed 
with proper engineering practice and fabricated, constructed and erected in accordance with 
the design documents.   Destek will accept no  liability which may arise due  to any existing 
deficiency  in  design,  material,  fabrication,  erection,  construction,  etc.  or  lack  of 
maintenance. 
 
The  analysis  does  not  include  a  qualification  of  the  antenna  mounts  attached  on  the 
structure or their connections.  The analysis is performed to verify the capacity of the main 
structural members, which is the current practice in the tower industry. 
 
The analysis results presented in this report are only applicable for the previously mentioned 
existing and proposed appurtenances.   Any deviation of the appurtenances and placement, 
etc., will require Destek to generate an additional structural analysis.   

 
5.0  ANALYSIS AND ASSUMPTIONS 
 

The monopole was  analyzed  by  utilizing  tnxTower,  a  non‐linear,  three‐dimensional,  finite 
element‐analysis software package, a product of Tower Numerics,  Inc. Software output for 
this analysis is provided in Appendix A of this report.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CT11000A– Structural Analysis Report ‐ Rev. 2 
 

P a g e  | 4    DESTEK ENGINEERING, LLC 
                                                              1281 Kennestone Circle, Ste 100, Marietta, GA 30066 ‐Tel: (770) 693‐0835 

6.0  RESULTS AND CONCLUSION 
 

Based  on  a  structural  analysis  per  ANSI/TIA‐222‐G,  the  existing  monopole  tower  has 
adequate structural capacity for the proposed changes by T‐Mobile. For the code specified 
load combinations and as a maximum, the monopole shaft from 0 ft. to 44.75 ft. is stressed 
to  78.2%  of  its  structural  capacity.  The  base  plate  and  the  anchor  bolts  are  stressed  to 
55.0%, and 53.7% of their structural capacity, respectively.   

 

Due to lack of information, the base foundation could not be analyzed. 
 

Therefore,  the  additions  and  alterations  proposed  by  T‐Mobile  can  be  implemented  as 
intended and with the conditions outlined in this report. 
 
Should  you  have  any  questions  about  this  report  or  require  any  additional  information, 
please contact Ahmet Colakoglu at  (770) 693‐0835 or acolakoglu@destekengineering.com.



 

 

APPENDIX A 
SOFTWARE OUTPUT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 Destek Engineering, LLC 
 1281 Kennestone Circle, Ste 100 

 Marietta, GA 
 Phone: (770) 693-0835 
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Job: 1978008
 Project: CT11000A
 Client:  Pro Terra  Drawn by: Ahmet Colakoglu  App'd: 

 Code:  TIA-222-G  Date: 07/10/19  Scale:  NTS 
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 Lighting Rod  93
 Beacon  93
 APXVAARR24_43-U-NA20 w/ Mount 
 Pipe
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 APXVAARR24_43-U-NA20 w/ Mount 
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MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A607-60  60 ksi  75 ksi

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 97 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 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 Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 78.2%



 
 
 

ttnnxxTToowweerr  
Job 

1978008  
Page  

1 of 12 

Destek Engineering, LLC 
1281 Kennestone Circle, Ste 100 

Project 

CT11000A 
Date 
17:02:14 07/10/19  

Marietta, GA 
Phone: (770) 693-0835 

FAX:  
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Ahmet Colakoglu 

 
 

  Tower Input Data    
 

 
The tower is a monopole. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

 Tower is located in Hartford County, Connecticut. 
 Basic wind speed of 97 mph. 
 Structure Class II. 
 Exposure Category C. 
 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 50 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned   Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 

√ Use Code Stress Ratios   Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients   Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-G Bracing Resist. Exemption 
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-G Tension Splice Exemption 
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
  Secondary Horizontal Braces Leg   Sort Capacity Reports By Component √ Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs   Pole Without Linear Attachments 
          Pole With Shroud Or No Appurtenances 
          Outside and Inside Corner Radii Are 

Known 

 
 
 

  Tapered Pole Section Geometry    
 
 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 93.00-44.75 48.25 3.25 18 19.5625 25.4500 0.1875 0.7500 A607-60 
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 Section Elevation  
 

ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number 
of 

Sides 

Top 
Diameter 

in 

Bottom 
Diameter 

in 

Wall 
Thickness 

in 

Bend 
Radius 

in 

Pole Grade 

(60 ksi) 
L2 44.75-0.00 48.00   18 24.6784 33.3500 0.2500 1.0000 A607-60 

(60 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 19.8354 11.5305 546.8532 6.8781 9.9377 55.0279 1094.4260 5.7664 3.1130 16.603 
  25.8137 15.0343 1212.2010 8.9682 12.9286 93.7612 2425.9970 7.5186 4.1492 22.129 

L2 25.6168 19.3840 1461.4071 8.6721 12.5366 116.5708 2924.7371 9.6938 3.9034 15.614 
  33.8259 26.2648 3635.5353 11.7505 16.9418 214.5897 7275.8543 13.1349 5.4296 21.718 

 
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 93.00-44.75       1 1 1       
L2 44.75-0.00       1 1 1       

 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Sector Exclude 
From 

Torque 
Calculation 

Component 
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/End 
Position  

 

Width or 
Diameter 

in 

Perimeter 
 

in 

Weight 
 

plf 

*************                     
*************                     
*************                     
Safety Line 5/16 A No Surface Ar 

(CaAa) 
93.00 - 0.00 1 1 0.000 

0.000 
0.3125  0.26 

 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 

*************                   
*************                   

**93ft T-Mobile**                   
LDF6-50A(1-1/4) C No No Inside Pole 93.00 - 0.00 15 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.60 
0.60 
0.60 
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 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L1 93.00-44.75 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.508 
0.000 
0.000 

0.000 
0.000 
0.000 

0.01 
0.00 
0.43 

L2 44.75-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.398 
0.000 
0.000 

0.000 
0.000 
0.000 

0.01 
0.00 
0.40 

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L1 93.00-44.75 A 

B 
C 

2.151 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

22.263 
0.000 
0.000 

0.000 
0.000 
0.000 

0.32 
0.00 
0.43 

L2 44.75-0.00 A 
B 
C 

1.923 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

20.648 
0.000 
0.000 

0.000 
0.000 
0.000 

0.30 
0.00 
0.40 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 93.00-44.75 -0.2436 -0.1406 -1.4364 -0.8293 
L2 44.75-0.00 -0.2442 -0.1410 -1.5317 -0.8843 

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

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

L1 7 Safety Line 5/16 44.75 - 93.00 1.0000 1.0000 

 

   Discrete Tower Loads    
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

****************                   
****************                   

Lighting Rod B None   0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

0.25 
0.66 
1.07 

0.25 
0.66 
1.07 

0.03 
0.03 
0.04 

Beacon B None   0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

1.20 
1.39 
1.59 

1.20 
1.39 
1.59 

0.03 
0.04 
0.06 

**93ft T-Mobile**                   
APXVAARR24_43-U-NA20 

w/ Mount Pipe 
A From Leg 4.00 

0.00 
0.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.19 
0.31 
0.46 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.19 
0.31 
0.46 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.19 
0.31 
0.46 

RADIO 4449 B12/B71 A From Leg 4.00 
0.00 
0.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

1.65 
1.81 
1.98 

1.30 
1.44 
1.60 

0.08 
0.09 
0.11 

RADIO 4449 B12/B71 B From Leg 4.00 
0.00 
0.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

1.65 
1.81 
1.98 

1.30 
1.44 
1.60 

0.08 
0.09 
0.11 

RADIO 4449 B12/B71 C From Leg 4.00 
0.00 
0.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

1.65 
1.81 
1.98 

1.30 
1.44 
1.60 

0.08 
0.09 
0.11 

APX16DWV-16DWVS-E-A
20 w/ Mount Pipe 

A From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

7.23 
7.71 
8.18 

3.78 
4.64 
5.38 

0.06 
0.11 
0.17 

APX16DWV-16DWVS-E-A
20 w/ Mount Pipe 

B From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

7.23 
7.71 
8.18 

3.78 
4.64 
5.38 

0.06 
0.11 
0.17 

APX16DWV-16DWVS-E-A
20 w/ Mount Pipe 

C From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

7.23 
7.71 
8.18 

3.78 
4.64 
5.38 

0.06 
0.11 
0.17 

AIR 32 B2a/B66Aa A From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

6.51 
6.89 
7.27 

4.71 
5.07 
5.43 

0.13 
0.18 
0.23 

AIR 32 B2a/B66Aa B From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

6.51 
6.89 
7.27 

4.71 
5.07 
5.43 

0.13 
0.18 
0.23 

AIR 32 B2a/B66Aa C From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

6.51 
6.89 
7.27 

4.71 
5.07 
5.43 

0.13 
0.18 
0.23 

Generic Style 1A - Twin PCS A From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

0.57 
0.67 
0.77 

0.32 
0.40 
0.48 

0.02 
0.02 
0.03 

Generic Style 1A - Twin PCS B From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

0.57 
0.67 
0.77 

0.32 
0.40 
0.48 

0.02 
0.02 
0.03 

Generic Style 1A - Twin PCS C From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

0.57 
0.67 
0.77 

0.32 
0.40 
0.48 

0.02 
0.02 
0.03 

Generic Style 1B - Twin 
AWS 

A From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

0.40 
0.49 
0.57 

0.16 
0.22 
0.28 

0.01 
0.01 
0.02 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

Generic Style 1B - Twin 
AWS 

B From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

0.40 
0.49 
0.57 

0.16 
0.22 
0.28 

0.01 
0.01 
0.02 

Generic Style 1B - Twin 
AWS 

C From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

0.40 
0.49 
0.57 

0.16 
0.22 
0.28 

0.01 
0.01 
0.02 

(2) 9'-P2x0.154 A From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

2.14 
3.07 
4.01 

2.14 
3.07 
4.01 

0.03 
0.05 
0.07 

(2) 9'-P2x0.154 B From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

2.14 
3.07 
4.01 

2.14 
3.07 
4.01 

0.03 
0.05 
0.07 

(2) 9'-P2x0.154 C From Leg 4.00 
0.00 
2.00 

0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

2.14 
3.07 
4.01 

2.14 
3.07 
4.01 

0.03 
0.05 
0.07 

Platform Mount [LP 1201-1] C None   0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

23.10 
26.80 
30.50 

23.10 
26.80 
30.50 

2.10 
2.50 
2.90 

Miscellaneous [NA 507-1] C None   0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

4.80 
6.70 
8.60 

4.80 
6.70 
8.60 

0.25 
0.29 
0.34 

Miscellaneous [NA 509-3] C None   0.0000 93.00 No Ice 
1/2'' Ice 
1'' Ice 

11.84 
16.96 
22.08 

11.84 
16.96 
22.08 

0.28 
0.30 
0.32 

 
 
 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 
3 0.9 Dead+1.6 Wind 0 deg - No Ice 
4 1.2 Dead+1.6 Wind 30 deg - No Ice 
5 0.9 Dead+1.6 Wind 30 deg - No Ice 
6 1.2 Dead+1.6 Wind 60 deg - No Ice 
7 0.9 Dead+1.6 Wind 60 deg - No Ice 
8 1.2 Dead+1.6 Wind 90 deg - No Ice 
9 0.9 Dead+1.6 Wind 90 deg - No Ice 
10 1.2 Dead+1.6 Wind 120 deg - No Ice 
11 0.9 Dead+1.6 Wind 120 deg - No Ice 
12 1.2 Dead+1.6 Wind 150 deg - No Ice 
13 0.9 Dead+1.6 Wind 150 deg - No Ice 
14 1.2 Dead+1.6 Wind 180 deg - No Ice 
15 0.9 Dead+1.6 Wind 180 deg - No Ice 
16 1.2 Dead+1.6 Wind 210 deg - No Ice 
17 0.9 Dead+1.6 Wind 210 deg - No Ice 
18 1.2 Dead+1.6 Wind 240 deg - No Ice 
19 0.9 Dead+1.6 Wind 240 deg - No Ice 
20 1.2 Dead+1.6 Wind 270 deg - No Ice 
21 0.9 Dead+1.6 Wind 270 deg - No Ice 
22 1.2 Dead+1.6 Wind 300 deg - No Ice 
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Comb. 
No. 

Description 

23 0.9 Dead+1.6 Wind 300 deg - No Ice 
24 1.2 Dead+1.6 Wind 330 deg - No Ice 
25 0.9 Dead+1.6 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

  Maximum Member Forces   
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Condition Gov. 

Load 
Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
L1 93 - 44.75 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -18.43 0.25 0.15 
      Max. Mx 20 -7.53 371.52 0.01 
      Max. My 2 -7.53 0.01 371.52 
      Max. Vy 20 -9.42 371.52 0.01 
      Max. Vx 2 -9.42 0.01 371.52 
      Max. Torque 28     -0.00 

L2 44.75 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -27.71 0.59 0.34 
      Max. Mx 20 -13.28 883.66 0.02 
      Max. My 2 -13.28 0.03 883.65 
      Max. Vy 20 -11.84 883.66 0.02 
      Max. Vx 2 -11.84 0.03 883.65 
      Max. Torque 28     -0.00 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 36 27.71 3.83 0.00 
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Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

  Max. Hx 20 13.30 11.82 0.00 
  Max. Hz 2 13.30 0.00 11.82 
  Max. Mx 2 883.65 0.00 11.82 
  Max. Mz 8 883.60 -11.82 0.00 
  Max. Torsion 34 0.00 1.91 -3.32 
  Min. Vert 11 9.97 -10.24 -5.91 
  Min. Hx 8 13.30 -11.82 0.00 
  Min. Hz 14 13.30 0.00 -11.82 
  Min. Mx 14 -883.62 0.00 -11.82 
  Min. Mz 20 -883.66 11.82 0.00 
  Min. Torsion 28 -0.00 -1.91 3.32 
      

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
Dead Only 11.08 0.00 0.00 -0.01 0.02 0.00 
1.2 Dead+1.6 Wind 0 deg - No 
Ice 

13.30 0.00 -11.82 -883.65 0.03 0.00 

0.9 Dead+1.6 Wind 0 deg - No 
Ice 

9.97 0.00 -11.82 -873.44 0.02 0.00 

1.2 Dead+1.6 Wind 30 deg - No 
Ice 

13.30 5.91 -10.24 -765.27 -441.79 0.00 

0.9 Dead+1.6 Wind 30 deg - No 
Ice 

9.97 5.91 -10.24 -756.43 -436.69 0.00 

1.2 Dead+1.6 Wind 60 deg - No 
Ice 

13.30 10.24 -5.91 -441.84 -765.23 -0.00 

0.9 Dead+1.6 Wind 60 deg - No 
Ice 

9.97 10.24 -5.91 -436.73 -756.39 0.00 

1.2 Dead+1.6 Wind 90 deg - No 
Ice 

13.30 11.82 0.00 -0.02 -883.60 0.00 

0.9 Dead+1.6 Wind 90 deg - No 
Ice 

9.97 11.82 0.00 -0.01 -873.41 0.00 

1.2 Dead+1.6 Wind 120 deg - 
No Ice 

13.30 10.24 5.91 441.80 -765.23 0.00 

0.9 Dead+1.6 Wind 120 deg - 
No Ice 

9.97 10.24 5.91 436.70 -756.39 0.00 

1.2 Dead+1.6 Wind 150 deg - 
No Ice 

13.30 5.91 10.24 765.24 -441.79 -0.00 

0.9 Dead+1.6 Wind 150 deg - 
No Ice 

9.97 5.91 10.24 756.40 -436.69 -0.00 

1.2 Dead+1.6 Wind 180 deg - 
No Ice 

13.30 0.00 11.82 883.62 0.03 -0.00 

0.9 Dead+1.6 Wind 180 deg - 
No Ice 

9.97 0.00 11.82 873.42 0.02 -0.00 

1.2 Dead+1.6 Wind 210 deg - 
No Ice 

13.30 -5.91 10.24 765.24 441.85 0.00 

0.9 Dead+1.6 Wind 210 deg - 
No Ice 

9.97 -5.91 10.24 756.40 436.74 -0.00 

1.2 Dead+1.6 Wind 240 deg - 
No Ice 

13.30 -10.24 5.91 441.80 765.28 -0.00 

0.9 Dead+1.6 Wind 240 deg - 
No Ice 

9.97 -10.24 5.91 436.70 756.43 -0.00 

1.2 Dead+1.6 Wind 270 deg - 
No Ice 

13.30 -11.82 0.00 -0.02 883.66 -0.00 

0.9 Dead+1.6 Wind 270 deg - 9.97 -11.82 0.00 -0.01 873.45 -0.00 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
No Ice 
1.2 Dead+1.6 Wind 300 deg - 
No Ice 

13.30 -10.24 -5.91 -441.84 765.28 0.00 

0.9 Dead+1.6 Wind 300 deg - 
No Ice 

9.97 -10.24 -5.91 -436.73 756.43 0.00 

1.2 Dead+1.6 Wind 330 deg - 
No Ice 

13.30 -5.91 -10.24 -765.27 441.85 -0.00 

0.9 Dead+1.6 Wind 330 deg - 
No Ice 

9.97 -5.91 -10.24 -756.43 436.74 -0.00 

1.2 Dead+1.0 Ice+1.0 Temp 27.71 0.00 0.00 -0.34 0.59 0.00 
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

27.71 -0.00 -3.83 -296.53 0.66 0.00 

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

27.71 1.91 -3.32 -256.85 -147.41 0.00 

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

27.71 3.32 -1.91 -148.46 -255.81 0.00 

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

27.71 3.83 -0.00 -0.38 -295.48 0.00 

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

27.71 3.32 1.91 147.69 -255.81 0.00 

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

27.71 1.91 3.32 256.09 -147.41 -0.00 

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

27.71 -0.00 3.83 295.76 0.66 -0.00 

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

27.71 -1.91 3.32 256.09 148.74 -0.00 

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

27.71 -3.32 1.91 147.69 257.14 -0.00 

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

27.71 -3.83 -0.00 -0.38 296.81 -0.00 

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

27.71 -3.32 -1.91 -148.46 257.14 0.00 

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

27.71 -1.91 -3.32 -256.85 148.74 0.00 

Dead+Wind 0 deg - Service 11.08 0.00 -2.53 -187.95 0.02 0.00 
Dead+Wind 30 deg - Service 11.08 1.26 -2.19 -162.77 -93.94 0.00 
Dead+Wind 60 deg - Service 11.08 2.19 -1.26 -93.98 -162.73 0.00 
Dead+Wind 90 deg - Service 11.08 2.53 0.00 -0.01 -187.91 0.00 
Dead+Wind 120 deg - Service 11.08 2.19 1.26 93.95 -162.73 0.00 
Dead+Wind 150 deg - Service 11.08 1.26 2.19 162.74 -93.94 -0.00 
Dead+Wind 180 deg - Service 11.08 0.00 2.53 187.92 0.02 -0.00 
Dead+Wind 210 deg - Service 11.08 -1.26 2.19 162.74 93.99 -0.00 
Dead+Wind 240 deg - Service 11.08 -2.19 1.26 93.95 162.78 -0.00 
Dead+Wind 270 deg - Service 11.08 -2.53 0.00 -0.01 187.96 -0.00 
Dead+Wind 300 deg - Service 11.08 -2.19 -1.26 -93.98 162.78 0.00 
Dead+Wind 330 deg - Service 11.08 -1.26 -2.19 -162.77 93.99 0.00 

  
 

 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

1 0.00 -11.08 0.00 0.00 11.08 0.00 0.000% 
2 0.00 -13.30 -11.82 0.00 13.30 11.82 0.000% 
3 0.00 -9.97 -11.82 0.00 9.97 11.82 0.000% 
4 5.91 -13.30 -10.24 -5.91 13.30 10.24 0.000% 
5 5.91 -9.97 -10.24 -5.91 9.97 10.24 0.000% 
6 10.24 -13.30 -5.91 -10.24 13.30 5.91 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

7 10.24 -9.97 -5.91 -10.24 9.97 5.91 0.000% 
8 11.82 -13.30 0.00 -11.82 13.30 0.00 0.000% 
9 11.82 -9.97 0.00 -11.82 9.97 0.00 0.000% 
10 10.24 -13.30 5.91 -10.24 13.30 -5.91 0.000% 
11 10.24 -9.97 5.91 -10.24 9.97 -5.91 0.000% 
12 5.91 -13.30 10.24 -5.91 13.30 -10.24 0.000% 
13 5.91 -9.97 10.24 -5.91 9.97 -10.24 0.000% 
14 0.00 -13.30 11.82 0.00 13.30 -11.82 0.000% 
15 0.00 -9.97 11.82 0.00 9.97 -11.82 0.000% 
16 -5.91 -13.30 10.24 5.91 13.30 -10.24 0.000% 
17 -5.91 -9.97 10.24 5.91 9.97 -10.24 0.000% 
18 -10.24 -13.30 5.91 10.24 13.30 -5.91 0.000% 
19 -10.24 -9.97 5.91 10.24 9.97 -5.91 0.000% 
20 -11.82 -13.30 0.00 11.82 13.30 0.00 0.000% 
21 -11.82 -9.97 0.00 11.82 9.97 0.00 0.000% 
22 -10.24 -13.30 -5.91 10.24 13.30 5.91 0.000% 
23 -10.24 -9.97 -5.91 10.24 9.97 5.91 0.000% 
24 -5.91 -13.30 -10.24 5.91 13.30 10.24 0.000% 
25 -5.91 -9.97 -10.24 5.91 9.97 10.24 0.000% 
26 0.00 -27.71 0.00 0.00 27.71 0.00 0.000% 
27 0.00 -27.71 -3.83 0.00 27.71 3.83 0.000% 
28 1.91 -27.71 -3.32 -1.91 27.71 3.32 0.000% 
29 3.32 -27.71 -1.91 -3.32 27.71 1.91 0.000% 
30 3.83 -27.71 0.00 -3.83 27.71 0.00 0.000% 
31 3.32 -27.71 1.91 -3.32 27.71 -1.91 0.000% 
32 1.91 -27.71 3.32 -1.91 27.71 -3.32 0.000% 
33 0.00 -27.71 3.83 0.00 27.71 -3.83 0.000% 
34 -1.91 -27.71 3.32 1.91 27.71 -3.32 0.000% 
35 -3.32 -27.71 1.91 3.32 27.71 -1.91 0.000% 
36 -3.83 -27.71 0.00 3.83 27.71 0.00 0.000% 
37 -3.32 -27.71 -1.91 3.32 27.71 1.91 0.000% 
38 -1.91 -27.71 -3.32 1.91 27.71 3.32 0.000% 
39 0.00 -11.08 -2.53 0.00 11.08 2.53 0.000% 
40 1.26 -11.08 -2.19 -1.26 11.08 2.19 0.000% 
41 2.19 -11.08 -1.26 -2.19 11.08 1.26 0.000% 
42 2.53 -11.08 0.00 -2.53 11.08 0.00 0.000% 
43 2.19 -11.08 1.26 -2.19 11.08 -1.26 0.000% 
44 1.26 -11.08 2.19 -1.26 11.08 -2.19 0.000% 
45 0.00 -11.08 2.53 0.00 11.08 -2.53 0.000% 
46 -1.26 -11.08 2.19 1.26 11.08 -2.19 0.000% 
47 -2.19 -11.08 1.26 2.19 11.08 -1.26 0.000% 
48 -2.53 -11.08 0.00 2.53 11.08 0.00 0.000% 
49 -2.19 -11.08 -1.26 2.19 11.08 1.26 0.000% 
50 -1.26 -11.08 -2.19 1.26 11.08 2.19 0.000% 

 
 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00000001 
2 Yes 4 0.00000001 0.00069881 
3 Yes 4 0.00000001 0.00019901 
4 Yes 5 0.00000001 0.00081269 
5 Yes 5 0.00000001 0.00034109 
6 Yes 5 0.00000001 0.00081270 
7 Yes 5 0.00000001 0.00034109 
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8 Yes 4 0.00000001 0.00069875 
9 Yes 4 0.00000001 0.00019900 
10 Yes 5 0.00000001 0.00081264 
11 Yes 5 0.00000001 0.00034108 
12 Yes 5 0.00000001 0.00081264 
13 Yes 5 0.00000001 0.00034108 
14 Yes 4 0.00000001 0.00069877 
15 Yes 4 0.00000001 0.00019900 
16 Yes 5 0.00000001 0.00081274 
17 Yes 5 0.00000001 0.00034110 
18 Yes 5 0.00000001 0.00081273 
19 Yes 5 0.00000001 0.00034110 
20 Yes 4 0.00000001 0.00069882 
21 Yes 4 0.00000001 0.00019901 
22 Yes 5 0.00000001 0.00081279 
23 Yes 5 0.00000001 0.00034112 
24 Yes 5 0.00000001 0.00081279 
25 Yes 5 0.00000001 0.00034112 
26 Yes 4 0.00000001 0.00000001 
27 Yes 5 0.00000001 0.00029690 
28 Yes 5 0.00000001 0.00053452 
29 Yes 5 0.00000001 0.00053524 
30 Yes 5 0.00000001 0.00029580 
31 Yes 5 0.00000001 0.00053283 
32 Yes 5 0.00000001 0.00053264 
33 Yes 5 0.00000001 0.00029610 
34 Yes 5 0.00000001 0.00053682 
35 Yes 5 0.00000001 0.00053610 
36 Yes 5 0.00000001 0.00029719 
37 Yes 5 0.00000001 0.00053853 
38 Yes 5 0.00000001 0.00053872 
39 Yes 4 0.00000001 0.00003078 
40 Yes 4 0.00000001 0.00020611 
41 Yes 4 0.00000001 0.00020613 
42 Yes 4 0.00000001 0.00003077 
43 Yes 4 0.00000001 0.00020606 
44 Yes 4 0.00000001 0.00020605 
45 Yes 4 0.00000001 0.00003077 
46 Yes 4 0.00000001 0.00020618 
47 Yes 4 0.00000001 0.00020617 
48 Yes 4 0.00000001 0.00003078 
49 Yes 4 0.00000001 0.00020624 
50 Yes 4 0.00000001 0.00020625 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 93 - 44.75 13.595 48 1.2528 0.0000 
L2 48 - 0 3.670 49 0.7157 0.0000 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
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Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
93.00 Lighting Rod 48 13.595 1.2528 0.0000 23250 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 93 - 44.75 63.950 20 5.9009 0.0000 
L2 48 - 0 17.267 20 3.3695 0.0000 

      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
93.00 Lighting Rod 20 63.950 5.9009 0.0000 5014 

  
 
 

 Compression Checks   
 

 

 Pole Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
L1 93 - 44.75 (1) TP25.45x19.5625x0.1875 48.25 0.00 0.0 14.7983 -7.53 944.36 0.008  
L2 44.75 - 0 (2) TP33.35x24.6784x0.25 48.00 0.00 0.0 26.2649 -13.28 1677.05 0.008  

                    

 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 
L1 93 - 44.75 (1) TP25.45x19.5625x0.1875 371.53 483.03 0.769 0.00 483.03 0.000 
L2 44.75 - 0 (2) TP33.35x24.6784x0.25 883.67 1141.82 0.774 0.00 1141.82 0.000 

                  

 
 

 Pole Shear Design Data    
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Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

K 

Vn 

 
K 

Ratio 
Vu 

Vn 

Actual 
Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 
Tu 

Tn 
L1 93 - 44.75 (1) TP25.45x19.5625x0.1875 9.42 472.18 0.020 0.00 968.34 0.000 
L2 44.75 - 0 (2) TP33.35x24.6784x0.25 11.84 838.52 0.014 0.00 2289.04 0.000 

                  

 
 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Ratio 
Vu 

Vn 

Ratio 
Tu 

Tn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 93 - 44.75 (1) 0.008 0.769 0.000 0.020 0.000 0.778   1.000 4.8.2  
L2 44.75 - 0 (2) 0.008 0.774 0.000 0.014 0.000 0.782   1.000 4.8.2  

                    

 
 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 93 - 44.75 Pole TP25.45x19.5625x0.1875 1 -7.53 944.36 77.8 Pass 
L2 44.75 - 0 Pole TP33.35x24.6784x0.25 2 -13.28 1677.05 78.2 Pass 

              Summary   
            Pole (L2) 78.2 Pass 
      RATING = 78.2 Pass 

 
 
 
 
                                                           
 Program Version 8.0.5.0 - 11/28/2018 File:S:/Projects/2019/78 - ProTerra Design Group/008 - CT11000A/TNX/Rev.1/CT11000A_Rev.1.eri 



Monopole Base Plate Connection

#VALUE!

Anchor Rod Data Anchor Rod Summary (units of kips, kip-in)

(8) 2-1/4" ø bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 39.25" BC             Pu_c = 136.56 φPn_t = 260 Stress Rating

        Anchor Spacing: 6 in             Vu = 1.48 φVn = n/a 53.7%

             Mu = n/a φMn = n/a Pass

Base Plate Data

37" OD x 2.5" Plate (A572-50; Fy=50 ksi, Fu=65 ksi) Base Plate Summary  

 Max Stress (ksi): 24.76 (Flexural)

Stiffener Data Allowable Stress (ksi): 45  

N/A Stress Rating: 55.0% Pass

 

Pole Data

33.35" x 0.25" 18-sided pole (A607-60; Fy=60 ksi, Fu=75 ksi)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analysis ResultsConnection Properties

Iar (in) 2

Eta Factor, η 0.5

Moment (kip-ft) 883.67

Axial Force (kips) 13.28

Shear Force (kips) 11.84

Moment (kip-ft) 

Axial Force (kips) 

Shear Force (kips) 

0.00

BU # 

Applied Loads

Site Name CT11000A

Order # 

Analysis Considerations

Site Info

TIA-222 Revision G

Grout Considered: No

13.28

11.84

Adjusted Pole Reactions

CCIplate - version 3.6.0 Analysis Date: 7/10/2019
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Mount Analysis 
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Date:  7/18/2019 
 
To:  Mr. Peter Nute 
  ProTerra Design Group, LLC 

4 Bay Road, Building A, Suite 200 
Hadley, MA 01035 

 
Subject:         Mount Structural Analysis Report – Upgrade Rev 1 
 
T‐Mobile Designation:  Site ID:  CT11000A 
  Site Name:  Bloomfield/W Dudley_1 
 
Destek Designation:  Project Number:   1978008 
 
Site Data:    100 Filley Street, Bloomfield, CT 06002   

  Latitude 41.851769, Longitude ‐72.715175 

 
Dear Mr. Nute, 
 
Destek Engineering, LLC is pleased to submit this “Mount Structural Analysis Report” to determine the 
structural capacity of the antenna mount utilized by T‐Mobile at the above referenced site. 
 
The  purpose  of  the  analysis  is  to  determine  acceptability  of  the mount  stress  level  for  the  changes 
proposed by T‐Mobile.  Under the following load case we have determined the mount to have: 
     
  Existing + Proposed Equipment                                                Adequate Capacity with Mods (85.9%) 
  Note: See Analysis Criteria for loading configuration  
 
The analysis has been performed in accordance with TIA‐222‐G Standard and the 2018 Connecticut State 
Building Code (2015 IBC). 
 
We  at Destek  Engineering,  LLC  appreciate  the  opportunity  of  providing  our  continuing  professional 
services to you.  If you have any questions or need further assistance on this or any other projects please 
give us a call. 
 
Sincerely, 
Destek Engineering, LLC 
License No: PEC 0001429                            
                  7/18/2019 
 
Ahmet Colakoglu, PE   
Connecticut Professional Engineer 
License No: PEN 27057 
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1) ANALYSIS CRITERIA 
   

The analysis was performed for the existing and proposed appurtenances as specified in the loading 
information referenced below, and per the following loading criteria of Table 1. 
 
   Table 1 – Loading and Analysis Criteria 

 
 

 
 
 
 
 

 
         Table 1.1 – Existing Appurtenance Configuration 

 
 
 
 
 
 
 
   

   Table 1.2 – Proposed and Final Appurtenance Configuration 
 
 
 
 
 
 
 
 

 

         
 
 

         *To be mounted behind antennas. 
 
         Table 1.3 – Assumed Material Properties 

 
 
 
 
 
 

Rad Center  93’ & 95’ 

Structure Type  Monopole 

Exposure Category  C 

Wind Speed  125 mph* √0.6 = 97 mph (ASD) 

Ice Loading  1.00” with 50 mph Wind 

Risk Category  II 

Topographic Factor  Kzt = 1.0 

Qty  Model 

3  Andrew LNX‐6515DS‐A1M – Antennas 

3  RFS APX16DWV‐16DWV‐S‐E‐A20 – Antennas 

3  Generic Twin Style 1A ‐ PCS – TMAs 

3  Generic Twin Style 1B ‐ AWS – TMAs 

Qty  Model 

3  Ericsson AIR32 KRD901146‐1_B66A_B2A – Antennas 

3  RFS APXVAARR24_43‐U‐NA20 – Antennas 

3  RFS APX16DWV‐16DWV‐S‐E‐A20 – Antennas 

3  Radio 4449 B71+B12 – RRUs* 

3  Generic Twin Style 1A ‐ PCS – TMAs 

3  Generic Twin Style 1B ‐ AWS – TMAs 

Member Type  ASTM Material Designation  Fy (ksi)  Fu (ksi) 

Pipes  A53 Gr. B  35  60 

Angles/Channels  A36  36  58 

Rectangular HSS  A500 Gr. B ‐ 46   46  58 

Round HSS  A500 Gr. B ‐ 42  42  58 

Others (UNO)  A572 Gr. 50  50  65 
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2) ANALYSIS PROCEDURE 
   

The analysis is based on the following information:   
 
 Table 2 – Documents  

Document  Provided By  Date 

Site Photographs   ProTerra  05/03/2019 

RFDS  T‐Mobile  04/16/2019 

Construction Drawings  ProTerra  05/22/2019 

Structural Analysis Report  EBI Consulting  08/11/2019 

 
2.1) Analysis Method 
 

Risa‐3D,  a  commercially  available  analysis  software  package,  was  used  to  create  a  three‐
dimensional model  of  the mount  and  calculate member  stresses  for  various  loading  cases.  
Selected output from the analysis is included in the Appendix. 

 
2.2) Analysis Conditions and Assumptions 
 

1) The mount was built and installed in accordance with the manufacturer’s specifications. 
2) The  mount  has  been  maintained  and  will  be  maintained  in  accordance  with  the 

manufacturer’s specifications.  All structural members and connections of the mount are 
in good condition and can achieve theoretical strength. 

3) The configuration of antennas is as specified in “1) Analysis Criteria”. 
4) The analysis was performed for the subject mount only.  It does not include an evaluation 

of the other mounts or the tower, which should be analyzed by others. 
5) The evaluation does not include any antenna rigging loads.  The equipment should not be 

rigged using the subject antenna mount as the support.  
6) The  analysis  includes  a  minimum  250  lbf  maintenance  point  load  at  the  worst‐case 

location on  the mount, as well as a minimum 250  lbf maintenance point  load at each 
antenna location in conjunction with a 30 mph wind load.  

7) Any  steel  grating  represented  in  this model  is  for  loading  purposes  only  and  it  is  not 
considered to provide any structural restraint or support. 

8) Member sizes per the available site photographs and assumed based on our experience 
with similar structures.  Please refer to calculation output in the appendix of this report 
for sizes and lengths assumed. 

9) All member connections are assumed to have been designed to meet or exceed the load 
carrying capacity of the connected member unless otherwise specified in this report. 

 
Destek  Engineering,  LLC  must  be  notified  immediately  if  any  of  these  assumptions  are 
discovered to be incorrect.  The results of this analysis may be affected if any of the assumptions 
are not valid or have been made in error. 
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3) ANALYSIS RESULTS AND CONCLUSION 
 
     The analysis results are shown on the table below. 
 
       Table 3.1 – Mount Component Stresses vs. Capacity 

       
Platform Mount: The existing platform mount will have adequate capacity for the proposed changes 
by  T‐Mobile,  once  the  platform  mount  is  modified  per  attached  Destek  Drawings,  dated 
07/18/2019. For the code specified load combinations and as a maximum, the mount members are 
stressed to 85.9% of their structural capacity. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Component  % Capacity  Pass / Fail 

Horizontal Face Angle  64.7  Pass 

Antenna Mount Pipe  43.0  Pass 

Handrail Pipe  36.8  Pass 

Handrail Corner Connection  50.7  Pass 

Grating Angle  48.9  Pass 

Horizontal Standoff Channel  85.9  Pass 
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Company : Proterra / Destek July 1, 2019
5:14 PMDesigner : US

Job Number : 1978008 Checked By:_____
Model Name : CT11000A-Upgrade

(Global) Model Settings
Display Sections for Member Calcs
Max Internal Sections for Member Calcs
Include Shear Deformation?
Increase Nailing Capacity for Wind?
Include Warping?
Trans Load Btwn Intersecting Wood Wall?
Area Load Mesh (in^2)
Merge Tolerance (in)
P-Delta Analysis Tolerance
Include P-Delta for Walls?
Automatically Iterate Stiffness for Walls?
Max Iterations for Wall Stiffness
Gravity Acceleration (in/sec^2)
Wall Mesh Size (in)
Eigensolution Convergence Tol. (1.E-)
Vertical Axis
Global Member Orientation Plane
Static Solver
Dynamic Solver

5 
97 
Yes
Yes
Yes
Yes
144
.12
0.50%
Yes
No
3
386.4
12
4
Z
XY
Standard Skyline
Accelerated Solver

Hot Rolled Steel Code
Adjust Stiffness?
RISAConnection Code
Cold Formed Steel Code
Wood Code
Wood Temperature
Concrete Code
Masonry Code
Aluminum Code

AISC 14th(360-10): LRFD
Yes(Iterative)
AISC 13th(360-05): ASD
AISI NAS-01: ASD
AF&PA NDS-05/08: ASD
< 100F
ACI 318-05
ACI 530-05: ASD
AA ADM1-05: ASD - Building
AISC 14th(360-10): ASD

Number of Shear Regions
Region Spacing Increment (in)
Biaxial Column Method
Parme Beta Factor (PCA)
Concrete Stress Block
Use Cracked Sections?
Use Cracked Sections Slab?
Bad Framing Warnings?
Unused Force Warnings?
Min 1 Bar Diam. Spacing?
Concrete Rebar Set
Min % Steel for Column
Max % Steel for Column

4
4
PCA Load Contour
.65
Rectangular
Yes
Yes
No
Yes
No
REBAR_SET_ASTMA615
1
8
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Company : Proterra / Destek July 1, 2019
5:14 PMDesigner : US

Job Number : 1978008 Checked By:_____
Model Name : CT11000A-Upgrade

(Global) Model Settings, Continued
Seismic Code
Seismic Base Elevation (in)
Add Base Weight?
Ct X
Ct Z
T X (sec)
T Z (sec)
R X
R Z
Ca
Cv
Nv
Occupancy Category
Seismic Zone

UBC 1997
Not Entered
No
.035
.035
Not Entered
Not Entered
8.5
8.5
.36
.54
1
4
3

Om Z
Om X
Rho Z
Rho X

1
1
1
1

Project Grid Lines
Label Start X [in] End X [in] Start Y [in] End Y [in] Start Bubble End Bubble

No Data to Print ...

Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm (\1E...Density[k/ft... Yield[ksi] Ry Fu[ksi] Rt

1 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
2 A572 Gr.50 29000 11154 .3 .65 .49 50 1.1 58 1.2
3 A992 29000 11154 .3 .65 .49 50 1.1 58 1.2
4 A500 Gr.42 29000 11154 .3 .65 .49 42 1.3 58 1.1
5 A500 Gr.46 29000 11154 .3 .65 .49 46 1.2 58 1.1
6 A53 Gr.B 29000 11154 .3 .65 .49 35 1.5 58 1.2
7 Q235 29000 11154 .3 .65 .49 34 1.5 58 1.2

Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design Rules A [in2] Iyy [in4] Izz [in4] J [in4]

1 HR1A W10x17 Beam Wide Flange A36 Gr.36 Typical 4.99 3.56 81.9 .156

Member Primary Data
Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

1 4 3 10 90 C 5.5x3.625x0.1875 Beam Channel A36 Gr.36 Typical
2 5 5 8 90 C 5.5x3.625x0.1875 Beam Channel A36 Gr.36 Typical
3 6 6 9 90 C 5.5x3.625x0.1875 Beam Channel A36 Gr.36 Typical
4 1 4 1 270 L3x3x4 Beam Single Angle A36 Gr.36 Typical
5 2 1 2 270 L3x3x4 Beam Single Angle A36 Gr.36 Typical
6 3 2 4 270 L3x3x4 Beam Single Angle A36 Gr.36 Typical
7 7 11 12 L3x3x4 Beam Single Angle A36 Gr.36 Typical
8 8 12 13 L3x3x4 Beam Single Angle A36 Gr.36 Typical
9 9 13 11 L3x3x4 Beam Single Angle A36 Gr.36 Typical
10 10 2 13 180 LL3x3x4x0 Beam Double Angle ... A36 Gr.36 Typical
11 11 1 12 180 LL3x3x4x0 Beam Double Angle ... A36 Gr.36 Typical
12 12 4 11 180 LL3x3x4x0 Beam Double Angle ... A36 Gr.36 Typical
13 M18 N34 N33 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
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Member Primary Data (Continued)
Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

14 M19 N32 N29 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
15 M20 N31 N28 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
16 M21 N30 N27 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
17 M22 N35 N36 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
18 M28 N58 N57 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
19 M29 N56 N53 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
20 M30 N55 N52 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
21 M31 N54 N51 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
22 M32 N59 N60 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
23 M38 N82 N81 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
24 M39 N80 N77 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
25 M40 N79 N76 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
26 M41 N78 N75 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
27 M42 N83 N84 PIPE_2.0 Beam Wide Flange A53 Gr.B Typical
28 M43 N95 N96 270 PIPE_2.0 Beam Single Angle A36 Gr.36 Typical
29 M49 N107 N108 270 PIPE_2.0 Beam Single Angle A36 Gr.36 Typical
30 M55 N119 N120 270 PIPE_2.0 Beam Single Angle A36 Gr.36 Typical
31 M61 N132 N131 L2.5x2.5x3 Beam Single Angle A36 Gr.36 Typical
32 M62 N134 N133 L2.5x2.5x3 Beam Single Angle A36 Gr.36 Typical
33 M63 N136 N135 L2.5x2.5x3 Beam Single Angle A36 Gr.36 Typical
34 M13 N18 N22 RIGID None None RIGID Typical
35 M14 N18A N23 RIGID None None RIGID Typical
36 M15 N21 N26 RIGID None None RIGID Typical
37 M16 N19 N24 RIGID None None RIGID Typical
38 M17 N20 N25 RIGID None None RIGID Typical
39 M23 N41 N46 RIGID None None RIGID Typical
40 M24 N42 N47 RIGID None None RIGID Typical
41 M25 N45 N50 RIGID None None RIGID Typical
42 M26 N43 N48 RIGID None None RIGID Typical
43 M27 N44 N49 RIGID None None RIGID Typical
44 M33 N65 N70 RIGID None None RIGID Typical
45 M34 N66 N71 RIGID None None RIGID Typical
46 M35 N69 N74 RIGID None None RIGID Typical
47 M36 N67 N72 RIGID None None RIGID Typical
48 M37 N68 N73 RIGID None None RIGID Typical
49 M44 N97 N102 RIGID None None RIGID Typical
50 M45 N98 N103 RIGID None None RIGID Typical
51 M46 N101 N106 RIGID None None RIGID Typical
52 M47 N99 N104 RIGID None None RIGID Typical
53 M48 N100 N105 RIGID None None RIGID Typical
54 M50 N109 N114 RIGID None None RIGID Typical
55 M51 N110 N115 RIGID None None RIGID Typical
56 M52 N113 N118 RIGID None None RIGID Typical
57 M53 N111 N116 RIGID None None RIGID Typical
58 M54 N112 N117 RIGID None None RIGID Typical
59 M56 N121 N126 RIGID None None RIGID Typical
60 M57 N122 N127 RIGID None None RIGID Typical
61 M58 N125 N130 RIGID None None RIGID Typical
62 M59 N123 N128 RIGID None None RIGID Typical
63 M60 N124 N129 RIGID None None RIGID Typical
64 M64 N153 N141 LL2.5x2.5x3x0 Beam Double Angle ... A36 Gr.36 Typical
65 M65 N154 N144 LL2.5x2.5x3x0 Beam Double Angle ... A36 Gr.36 Typical
66 M66 N155 N146 LL2.5x2.5x3x0 Beam Double Angle ... A36 Gr.36 Typical
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Member Advanced Data
Label I Release J Release I Offset[in] J Offset[in] T/C Only Physical Analysis ... Inactive Seismic Design ...

1 4 Yes None
2 5 Yes None
3 6 Yes None
4 1 Yes None
5 2 Yes None
6 3 Yes None
7 7 Yes None
8 8 Yes None
9 9 Yes None
10 10 Yes None
11 11 Yes None
12 12 Yes None
13 M18 Yes None
14 M19 Yes None
15 M20 Yes None
16 M21 Yes None
17 M22 Yes None
18 M28 Yes None
19 M29 Yes None
20 M30 Yes None
21 M31 Yes None
22 M32 Yes None
23 M38 Yes None
24 M39 Yes None
25 M40 Yes None
26 M41 Yes None
27 M42 Yes None
28 M43 Yes None
29 M49 Yes None
30 M55 Yes None
31 M61 Yes None
32 M62 Yes None
33 M63 Yes None
34 M13 Yes None
35 M14 Yes None
36 M15 Yes None
37 M16 Yes None
38 M17 Yes None
39 M23 Yes None
40 M24 Yes None
41 M25 Yes None
42 M26 Yes None
43 M27 Yes None
44 M33 Yes None
45 M34 Yes None
46 M35 Yes None
47 M36 Yes None
48 M37 Yes None
49 M44 Yes None
50 M45 Yes None
51 M46 Yes None
52 M47 Yes None
53 M48 Yes None
54 M50 Yes None
55 M51 Yes None
56 M52 Yes None
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Member Advanced Data (Continued)
Label I Release J Release I Offset[in] J Offset[in] T/C Only Physical Analysis ... Inactive Seismic Design ...

57 M53 Yes None
58 M54 Yes None
59 M56 Yes None
60 M57 Yes None
61 M58 Yes None
62 M59 Yes None
63 M60 Yes None
64 M64 BenPIN BenPIN Yes None
65 M65 BenPIN BenPIN Yes None
66 M66 BenPIN BenPIN Yes None

Hot Rolled Steel Design Parameters
Label Shape Length[in] Lbyy[in] Lbzz[in] Lcomp top[in]Lcomp bot[in] L-torq... Kyy Kzz Cb Function

1 4 C 5.5x3.625... 30.311 Lbyy Lateral
2 5 C 5.5x3.625... 30.311 Lbyy Lateral
3 6 C 5.5x3.625... 30.311 Lbyy Lateral
4 1 L3x3x4 168 84 84 Lbyy Lateral
5 2 L3x3x4 168 84 84 Lbyy Lateral
6 3 L3x3x4 168 84 84 Lbyy Lateral
7 7 L3x3x4 84 Lbyy Lateral
8 8 L3x3x4 84 Lbyy Lateral
9 9 L3x3x4 84 Lbyy Lateral
10 10 LL3x3x4x0 48.497 Lbyy Lateral
11 11 LL3x3x4x0 48.497 Lbyy Lateral
12 12 LL3x3x4x0 48.497 Lbyy Lateral
13 M18 PIPE_2.0 72 Lbyy Lateral
14 M19 PIPE_2.0 72 Lbyy Lateral
15 M20 PIPE_2.0 72 Lbyy Lateral
16 M21 PIPE_2.0 72 Lbyy Lateral
17 M22 PIPE_2.0 96 Lbyy Lateral
18 M28 PIPE_2.0 72 Lbyy Lateral
19 M29 PIPE_2.0 72 Lbyy Lateral
20 M30 PIPE_2.0 72 Lbyy Lateral
21 M31 PIPE_2.0 72 Lbyy Lateral
22 M32 PIPE_2.0 96 Lbyy Lateral
23 M38 PIPE_2.0 72 Lbyy Lateral
24 M39 PIPE_2.0 72 Lbyy Lateral
25 M40 PIPE_2.0 72 Lbyy Lateral
26 M41 PIPE_2.0 72 Lbyy Lateral
27 M42 PIPE_2.0 96 Lbyy Lateral
28 M43 PIPE_2.0 151.255 84 84 Lbyy Lateral
29 M49 PIPE_2.0 151.255 84 84 Lbyy Lateral
30 M55 PIPE_2.0 151.255 84 84 Lbyy Lateral
31 M61 L2.5x2.5x3 12.983 Lbyy Lateral
32 M62 L2.5x2.5x3 12.983 Lbyy Lateral
33 M63 L2.5x2.5x3 12.983 Lbyy Lateral
34 M64 LL2.5x2.5x3...82.415 Lbyy Lateral
35 M65 LL2.5x2.5x3...82.415 Lbyy Lateral
36 M66 LL2.5x2.5x3...82.415 Lbyy Lateral
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Joint Coordinates and Temperatures
Label X [in] Y [in] Z [in] Temp [F] Detach From Diap...

1 1 -0.00002 -96.994834 0 0
2 2 83.99998 48.497434 0 0
3 3 41.99998 -24.2487 0 0
4 4 -84.00002 48.497434 0 0
5 5 -42.00002 -24.2487 0 0
6 6 -0.00002 48.497434 0 0
7 7 0 0.000023 0 0
8 8 -15.75002 -9.093255 0 0
9 9 -0.00002 18.186545 0 0
10 10 15.74998 -9.093255 0 0
11 11 -42.00002 24.248723 0 0
12 12 -0.00002 -48.497411 0 0
13 13 41.99998 24.248723 0 0
14 14 20.99998 -12.124344 0 0
15 15 -21.00002 -12.124344 0 0
16 16 -0.00002 24.248723 0 0
17 N18 72.24998 48.497434 0 0
18 N18A 25.99998 48.497434 0 0
19 N19 -26.00002 48.497434 0 0
20 N20 -72.25002 48.497434 0 0
21 N21 -4.00002 48.497434 0 0
22 N22 72.24998 51.497434 0 0
23 N23 25.99998 51.497434 0 0
24 N24 -26.00002 51.497434 0 0
25 N25 -72.25002 51.497434 0 0
26 N26 -4.00002 51.497434 0 0
27 N27 72.24998 51.497434 -3 0
28 N28 25.99998 51.497434 -3 0
29 N29 -26.00002 51.497434 -3 0
30 N30 72.24998 51.497434 69 0
31 N31 25.99998 51.497434 69 0
32 N32 -26.00002 51.497434 69 0
33 N33 -72.25002 51.497434 -3 0
34 N34 -72.25002 51.497434 69 0
35 N35 -4.00002 51.497434 72 0
36 N36 -4.00002 51.497434 -24 0
37 N37 72.24998 51.497434 6 0
38 N38 72.24998 51.497434 60 0
39 N39 -4.00002 51.497434 69 0
40 N40 -4.00002 51.497434 -21 0
41 N41 -78 38.301248 0 0
42 N42 -55 -1.732073 0 0
43 N43 -29 -46.765394 0 0
44 N44 -6 -86.798715 0 0
45 N45 -40 -27.712836 0 0
46 N46 -80.598076 36.801248 0 0
47 N47 -57.598076 -3.232073 0 0
48 N48 -31.598076 -48.265394 0 0
49 N49 -8.598076 -88.298715 0 0
50 N50 -42.598076 -29.212836 0 0
51 N51 -80.598076 36.801248 -3 0
52 N52 -57.598076 -3.232073 -3 0
53 N53 -31.598076 -48.265394 -3 0
54 N54 -80.598076 36.801248 69 0
55 N55 -57.598076 -3.232073 69 0
56 N56 -31.598076 -48.265394 69 0
57 N57 -8.598076 -88.298715 -3 0
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Joint Coordinates and Temperatures (Continued)
Label X [in] Y [in] Z [in] Temp [F] Detach From Diap...

58 N58 -8.598076 -88.298715 69 0
59 N59 -42.598076 -29.212836 72 0
60 N60 -42.598076 -29.212836 -24 0
61 N61 -80.598076 36.801248 6 0
62 N62 -80.598076 36.801248 60 0
63 N63 -42.598076 -29.212836 69 0
64 N64 -42.598076 -29.212836 -21 0
65 N65 6.00002 -86.798681 0 0
66 N66 29.00002 -46.76536 0 0
67 N67 55.00002 -1.73204 0 0
68 N68 78.00002 38.301281 0 0
69 N69 44.00002 -20.784598 0 0
70 N70 8.598096 -88.298681 0 0
71 N71 31.598096 -48.26536 0 0
72 N72 57.598096 -3.23204 0 0
73 N73 80.598096 36.801281 0 0
74 N74 46.598096 -22.284598 0 0
75 N75 8.598096 -88.298681 -3 0
76 N76 31.598096 -48.26536 -3 0
77 N77 57.598096 -3.23204 -3 0
78 N78 8.598096 -88.298681 69 0
79 N79 31.598096 -48.26536 69 0
80 N80 57.598096 -3.23204 69 0
81 N81 80.598096 36.801281 -3 0
82 N82 80.598096 36.801281 69 0
83 N83 46.598096 -22.284598 72 0
84 N84 46.598096 -22.284598 -24 0
85 N85 8.598096 -88.298681 6 0
86 N86 8.598096 -88.298681 60 0
87 N87 46.598096 -22.284598 69 0
88 N88 46.598096 -22.284598 -21 0
89 N89 -72.25002 51.497434 63 0
90 N90 -8.598076 -88.298715 63 0
91 N91 80.598096 36.801281 63 0
92 N92 -72.25002 51.497434 3 0
93 N93 -8.598076 -88.298715 3 0
94 N94 80.598096 36.801281 3 0
95 N95 75.62748 48.497434 48 0
96 N96 -75.62752 48.497434 48 0
97 N97 72.24998 48.497434 48 0
98 N98 25.99998 48.497434 48 0
99 N99 -26.00002 48.497434 48 0
100 N100 -72.25002 48.497434 48 0
101 N101 -4.00002 48.497434 48 0
102 N102 72.24998 51.497434 48 0
103 N103 25.99998 51.497434 48 0
104 N104 -26.00002 51.497434 48 0
105 N105 -72.25002 51.497434 48 0
106 N106 -4.00002 51.497434 48 0
107 N107 -79.75 41.283298 48 0
108 N108 -4.25 -89.780766 48 0
109 N109 -78 38.301248 48 0
110 N110 -55 -1.732073 48 0
111 N111 -29 -46.765394 48 0
112 N112 -6 -86.798715 48 0
113 N113 -40 -27.712836 48 0
114 N114 -80.598076 36.801248 48 0
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Joint Coordinates and Temperatures (Continued)
Label X [in] Y [in] Z [in] Temp [F] Detach From Diap...

115 N115 -57.598076 -3.232073 48 0
116 N116 -31.598076 -48.265394 48 0
117 N117 -8.598076 -88.298715 48 0
118 N118 -42.598076 -29.212836 48 0
119 N119 4.25002 -89.780732 48 0
120 N120 79.75002 41.283332 48 0
121 N121 6.00002 -86.798681 48 0
122 N122 29.00002 -46.76536 48 0
123 N123 55.00002 -1.73204 48 0
124 N124 78.00002 38.301281 48 0
125 N125 44.00002 -20.784598 48 0
126 N126 8.598096 -88.298681 48 0
127 N127 31.598096 -48.26536 48 0
128 N128 57.598096 -3.23204 48 0
129 N129 80.598096 36.801281 48 0
130 N130 46.598096 -22.284598 48 0
131 N131 -6.49149 -85.751277 48 0
132 N132 6.49149 -85.751277 48 0
133 N133 77.50853 37.253843 48 0
134 N134 71.01704 48.497434 48 0
135 N135 -71.01704 48.497434 48 0
136 N136 -77.50853 37.253843 48 0
137 N140 -0.00002 48.497434 48 0
138 N153 -0.00002 -84.994834 0 0
139 N154 73.607685 42.497417 0 0
140 N155 -73.607685 42.497417 0 0
141 N141 0 -17.999977 -48 0
142 N142 0 -17.999977 0 0
143 N143 0 -77.999977 0 0
144 N144 15.588438 8.999989 -48 0
145 N145 67.549962 38.999989 0 0
146 N146 -15.588438 8.999989 -48 0
147 N147 -67.549962 38.999989 0 0

Joint Boundary Conditions
Joint Label X [k/in] Y [k/in] Z [k/in] X Rot.[k-ft/rad] Y Rot.[k-ft/rad] Z Rot.[k-ft/rad]

1 10 Reaction Reaction Reaction Reaction Reaction Reaction
2 8 Reaction Reaction Reaction Reaction Reaction Reaction
3 9 Reaction Reaction Reaction Reaction Reaction Reaction
4 N153 Reaction
5 N154 Reaction
6 N155 Reaction
7 N141 Reaction Reaction Reaction Reaction Reaction Reaction
8 N144 Reaction Reaction Reaction Reaction Reaction Reaction
9 N146 Reaction Reaction Reaction Reaction Reaction Reaction

Basic Load Cases
BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distribut...Area(Me...Surface(...

1 DEAD LOAD None -1 18 3
2 DEAD LOAD ICE None 18 36 3
3 WIND LOAD (NO ICE) FRONT None 18 36
4 WIND LOAD (NO ICE) SIDE None 18 36
5 WIND LOAD (ICE) FRONT None 18 36
6 WIND LOAD (ICE) SIDE None 18 36

RISA-3D Version 16.0.1      Page 8 [S:\...\...\...\008 - CT11000A\Calcs\MA\Upgrade\CT11000A Upgrade.r3d] 



Company : Proterra / Destek July 1, 2019
5:14 PMDesigner : US

Job Number : 1978008 Checked By:_____
Model Name : CT11000A-Upgrade

Basic Load Cases (Continued)
BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distribut...Area(Me...Surface(...

7 LIVE LOAD 1 None 1
8 LIVE LOAD 2 None 1
9 LIVE LOAD 3 None 1
10 MAINTENANCE LOAD 1 None 1
11 MAINTENANCE LOAD 2 None 1
12 MAINTENANCE LOAD 3 None 1
13 MAINTENANCE LOAD 4 None 1
14 EQ Horizontal Y None
15 EQ Horizontal X None
16 EQ Vertical None
17 BLC 1 Transient Area Loads None 30
18 BLC 2 Transient Area Loads None 30

Joint Loads and Enforced Displacements (BLC 1 : DEAD LOAD)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 N89 L Z -72
2 N92 L Z -72
3 N91 L Z -72
4 N94 L Z -72
5 N90 L Z -72
6 N93 L Z -72
7 N39 L Z -102
8 N40 L Z -102
9 N87 L Z -102
10 N88 L Z -102
11 N63 L Z -102
12 N64 L Z -102
13 N38 L Z -35
14 N37 L Z -35
15 N86 L Z -35
16 N85 L Z -35
17 N62 L Z -35
18 N61 L Z -35

Joint Loads and Enforced Displacements (BLC 2 : DEAD LOAD ICE)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 N89 L Z -128
2 N92 L Z -128
3 N91 L Z -128
4 N94 L Z -128
5 N90 L Z -128
6 N93 L Z -128
7 N39 L Z -330
8 N40 L Z -330
9 N87 L Z -330
10 N88 L Z -330
11 N63 L Z -330
12 N64 L Z -330
13 N38 L Z -129
14 N37 L Z -129
15 N86 L Z -129
16 N85 L Z -129
17 N62 L Z -129
18 N61 L Z -129
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Joint Loads and Enforced Displacements (BLC 3 : WIND LOAD (NO ICE) FRONT)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 N89 L Y -89
2 N92 L Y -89
3 N91 L Y -64
4 N94 L Y -64
5 N90 L Y -64
6 N93 L Y -64
7 N39 L Y -261
8 N40 L Y -261
9 N87 L Y -130
10 N88 L Y -130
11 N63 L Y -130
12 N64 L Y -130
13 N38 L Y -85
14 N37 L Y -85
15 N86 L Y -43
16 N85 L Y -43
17 N62 L Y -43
18 N61 L Y -43

Joint Loads and Enforced Displacements (BLC 4 : WIND LOAD (NO ICE) SIDE)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 N89 L X -64
2 N92 L X -64
3 N91 L X -89
4 N94 L X -89
5 N90 L X -89
6 N93 L X -89
7 N39 L X -130
8 N40 L X -130
9 N87 L X -261
10 N88 L X -261
11 N63 L X -261
12 N64 L X -261
13 N38 L X -43
14 N37 L X -43
15 N86 L X -85
16 N85 L X -85
17 N62 L X -85
18 N61 L X -85

Joint Loads and Enforced Displacements (BLC 5 : WIND LOAD (ICE) FRONT)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 N89 L Y -30
2 N92 L Y -30
3 N91 L Y -23
4 N94 L Y -23
5 N90 L Y -23
6 N93 L Y -23
7 N39 L Y -79
8 N40 L Y -79
9 N87 L Y -46
10 N88 L Y -46
11 N63 L Y -46
12 N64 L Y -46
13 N38 L Y -29
14 N37 L Y -29
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Joint Loads and Enforced Displacements (BLC 5 : WIND LOAD (ICE) FRONT) (Continued)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

15 N86 L Y -20
16 N85 L Y -20
17 N62 L Y -20
18 N61 L Y -20

Joint Loads and Enforced Displacements (BLC 6 : WIND LOAD (ICE) SIDE)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 N89 L X -23
2 N92 L X -23
3 N91 L X -30
4 N94 L X -30
5 N90 L X -30
6 N93 L X -30
7 N39 L X -46
8 N40 L X -46
9 N87 L X -79
10 N88 L X -79
11 N63 L X -79
12 N64 L X -79
13 N38 L X -20
14 N37 L X -20
15 N86 L X -29
16 N85 L X -29
17 N62 L X -29
18 N61 L X -29

Joint Loads and Enforced Displacements (BLC 7 : LIVE LOAD 1)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 2 L Z -500

Joint Loads and Enforced Displacements (BLC 8 : LIVE LOAD 2)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 4 L Z -500

Joint Loads and Enforced Displacements (BLC 9 : LIVE LOAD 3)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 1 L Z -500

Joint Loads and Enforced Displacements (BLC 10 : MAINTENANCE LOAD 1)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 N33 L Z -500

Joint Loads and Enforced Displacements (BLC 11 : MAINTENANCE LOAD 2)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 N36 L Z -500

Joint Loads and Enforced Displacements (BLC 12 : MAINTENANCE LOAD 3)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 N28 L Z -500

Joint Loads and Enforced Displacements (BLC 13 : MAINTENANCE LOAD 4)
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s^2...

1 N27 L Z -500
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Member Point Loads 
Member Label Direction Magnitude[lb,k-ft] Location[in,%]

No Data to Print ...

Member Distributed Loads (BLC 2 : DEAD LOAD ICE)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 M43 Z -13 -13 0 0
2 M49 Z -13 -13 0 0
3 M55 Z -13 -13 0 0
4 M61 Z -17 -17 0 0
5 M62 Z -17 -17 0 0
6 M63 Z -17 -17 0 0
7 4 Z -22 -22 0 0
8 5 Z -22 -22 0 0
9 6 Z -22 -22 0 0
10 1 Z -10 -10 0 0
11 2 Z -10 -10 0 0
12 3 Z -10 -10 0 0
13 7 Z -10 -10 0 0
14 8 Z -10 -10 0 0
15 9 Z -10 -10 0 0
16 10 Z -16 -16 0 0
17 11 Z -16 -16 0 0
18 12 Z -16 -16 0 0
19 M18 Z -13 -13 0 0
20 M19 Z -13 -13 0 0
21 M20 Z -13 -13 0 0
22 M21 Z -13 -13 0 0
23 M22 Z -13 -13 0 0
24 M28 Z -13 -13 0 0
25 M29 Z -13 -13 0 0
26 M30 Z -13 -13 0 0
27 M31 Z -13 -13 0 0
28 M32 Z -13 -13 0 0
29 M38 Z -13 -13 0 0
30 M39 Z -13 -13 0 0
31 M40 Z -13 -13 0 0
32 M41 Z -13 -13 0 0
33 M42 Z -13 -13 0 0
34 M64 Z -22 -22 0 0
35 M65 Z -22 -22 0 0
36 M66 Z -22 -22 0 0

Member Distributed Loads (BLC 3 : WIND LOAD (NO ICE) FRONT)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 M43 PY -6 -6 0 0
2 M49 PY -6 -6 0 0
3 M55 PY -6 -6 0 0
4 M61 PY -11 -11 0 0
5 M62 PY -11 -11 0 0
6 M63 PY -11 -11 0 0
7 4 PY -16 -16 0 0
8 5 PY -16 -16 0 0
9 6 PY -16 -16 0 0
10 1 PY -13 -13 0 0
11 2 PY -13 -13 0 0
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Member Distributed Loads (BLC 3 : WIND LOAD (NO ICE) FRONT) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

12 3 PY -13 -13 0 0
13 7 PY -13 -13 0 0
14 8 PY -13 -13 0 0
15 9 PY -13 -13 0 0
16 10 PY -13 -13 0 0
17 11 PY -13 -13 0 0
18 12 PY -13 -13 0 0
19 M18 PY -6 -6 0 0
20 M19 PY -6 -6 0 0
21 M20 PY -6 -6 0 0
22 M21 PY -6 -6 0 0
23 M22 PY -6 -6 0 0
24 M28 PY -6 -6 0 0
25 M29 PY -6 -6 0 0
26 M30 PY -6 -6 0 0
27 M31 PY -6 -6 0 0
28 M32 PY -6 -6 0 0
29 M38 PY -6 -6 0 0
30 M39 PY -6 -6 0 0
31 M40 PY -6 -6 0 0
32 M41 PY -6 -6 0 0
33 M42 PY -6 -6 0 0
34 M64 PY -21 -21 0 0
35 M65 PY -21 -21 0 0
36 M66 PY -21 -21 0 0

Member Distributed Loads (BLC 4 : WIND LOAD (NO ICE) SIDE)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 M43 PX -6 -6 0 0
2 M49 PX -6 -6 0 0
3 M55 PX -6 -6 0 0
4 M61 PX -11 -11 0 0
5 M62 PX -11 -11 0 0
6 M63 PX -11 -11 0 0
7 4 PX -16 -16 0 0
8 5 PX -16 -16 0 0
9 6 PX -16 -16 0 0
10 1 PX -13 -13 0 0
11 2 PX -13 -13 0 0
12 3 PX -13 -13 0 0
13 7 PX -13 -13 0 0
14 8 PX -13 -13 0 0
15 9 PX -13 -13 0 0
16 10 PX -13 -13 0 0
17 11 PX -13 -13 0 0
18 12 PX -13 -13 0 0
19 M18 PX -6 -6 0 0
20 M19 PX -6 -6 0 0
21 M20 PX -6 -6 0 0
22 M21 PX -6 -6 0 0
23 M22 PX -6 -6 0 0
24 M28 PX -6 -6 0 0
25 M29 PX -6 -6 0 0
26 M30 PX -6 -6 0 0
27 M31 PX -6 -6 0 0
28 M32 PX -6 -6 0 0
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Member Distributed Loads (BLC 4 : WIND LOAD (NO ICE) SIDE) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

29 M38 PX -6 -6 0 0
30 M39 PX -6 -6 0 0
31 M40 PX -6 -6 0 0
32 M41 PX -6 -6 0 0
33 M42 PX -6 -6 0 0
34 M64 PX -21 -21 0 0
35 M65 PX -21 -21 0 0
36 M66 PX -21 -21 0 0

Member Distributed Loads (BLC 5 : WIND LOAD (ICE) FRONT)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 M43 PY -6.4 -6.4 0 0
2 M49 PY -6.4 -6.4 0 0
3 M55 PY -6.4 -6.4 0 0
4 M61 PY -7.7 -7.7 0 0
5 M62 PY -7.7 -7.7 0 0
6 M63 PY -7.7 -7.7 0 0
7 4 PY -9.2 -9.2 0 0
8 5 PY -9.2 -9.2 0 0
9 6 PY -9.2 -9.2 0 0
10 1 PY -8.4 -8.4 0 0
11 2 PY -8.4 -8.4 0 0
12 3 PY -8.4 -8.4 0 0
13 7 PY -8.4 -8.4 0 0
14 8 PY -8.4 -8.4 0 0
15 9 PY -8.4 -8.4 0 0
16 10 PY -8.4 -8.4 0 0
17 11 PY -8.4 -8.4 0 0
18 12 PY -8.4 -8.4 0 0
19 M18 PY -6.4 -6.4 0 0
20 M19 PY -6.4 -6.4 0 0
21 M20 PY -6.4 -6.4 0 0
22 M21 PY -6.4 -6.4 0 0
23 M22 PY -6.4 -6.4 0 0
24 M28 PY -6.4 -6.4 0 0
25 M29 PY -6.4 -6.4 0 0
26 M30 PY -6.4 -6.4 0 0
27 M31 PY -6.4 -6.4 0 0
28 M32 PY -6.4 -6.4 0 0
29 M38 PY -6.4 -6.4 0 0
30 M39 PY -6.4 -6.4 0 0
31 M40 PY -6.4 -6.4 0 0
32 M41 PY -6.4 -6.4 0 0
33 M42 PY -6.4 -6.4 0 0
34 M64 PY -11.2 -11.2 0 0
35 M65 PY -11.2 -11.2 0 0
36 M66 PY -11.2 -11.2 0 0

Member Distributed Loads (BLC 6 : WIND LOAD (ICE) SIDE)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 M43 PX -6.4 -6.4 0 0
2 M49 PX -6.4 -6.4 0 0
3 M55 PX -6.4 -6.4 0 0
4 M61 PX -7.7 -7.7 0 0
5 M62 PX -7.7 -7.7 0 0
6 M63 PX -7.7 -7.7 0 0
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Member Distributed Loads (BLC 6 : WIND LOAD (ICE) SIDE) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

7 4 PX -9.2 -9.2 0 0
8 5 PX -9.2 -9.2 0 0
9 6 PX -9.2 -9.2 0 0
10 1 PX -8.4 -8.4 0 0
11 2 PX -8.4 -8.4 0 0
12 3 PX -8.4 -8.4 0 0
13 7 PX -8.4 -8.4 0 0
14 8 PX -8.4 -8.4 0 0
15 9 PX -8.4 -8.4 0 0
16 10 PX -8.4 -8.4 0 0
17 11 PX -8.4 -8.4 0 0
18 12 PX -8.4 -8.4 0 0
19 M18 PX -6.4 -6.4 0 0
20 M19 PX -6.4 -6.4 0 0
21 M20 PX -6.4 -6.4 0 0
22 M21 PX -6.4 -6.4 0 0
23 M22 PX -6.4 -6.4 0 0
24 M28 PX -6.4 -6.4 0 0
25 M29 PX -6.4 -6.4 0 0
26 M30 PX -6.4 -6.4 0 0
27 M31 PX -6.4 -6.4 0 0
28 M32 PX -6.4 -6.4 0 0
29 M38 PX -6.4 -6.4 0 0
30 M39 PX -6.4 -6.4 0 0
31 M40 PX -6.4 -6.4 0 0
32 M41 PX -6.4 -6.4 0 0
33 M42 PX -6.4 -6.4 0 0
34 M64 PX -11.2 -11.2 0 0
35 M65 PX -11.2 -11.2 0 0
36 M66 PX -11.2 -11.2 0 0

Member Distributed Loads (BLC 17 : BLC 1 Transient Area Loads)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 4 Z -9.611 -9.611 12.187 24.187
2 2 Z -.451 -3.626 0 28
3 2 Z -3.626 -5.138 28 56
4 2 Z -5.138 -5.06 56 84
5 2 Z -5.06 -5.137 84 112
6 2 Z -5.137 -3.627 112 140
7 2 Z -3.627 -.451 140 168
8 8 Z -3.041 -3.042 0 42
9 8 Z -3.042 -3.043 42 84
10 10 Z -7.17 -6.084 9.699 48.497
11 11 Z -7.171 -6.084 9.699 48.497
12 6 Z -9.611 -9.611 12.187 24.187
13 3 Z -.451 -3.626 0 28
14 3 Z -3.626 -5.138 28 56
15 3 Z -5.138 -5.06 56 84
16 3 Z -5.06 -5.137 84 112
17 3 Z -5.137 -3.627 112 140
18 3 Z -3.627 -.451 140 168
19 9 Z -3.041 -3.042 0 42
20 9 Z -3.042 -3.043 42 84
21 12 Z -7.169 -6.084 9.699 48.497
22 5 Z -9.611 -9.611 12.187 24.187
23 1 Z -.451 -3.627 0 28
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Member Distributed Loads (BLC 17 : BLC 1 Transient Area Loads) (Continued)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

24 1 Z -3.627 -5.137 28 56
25 1 Z -5.137 -5.06 56 84
26 1 Z -5.06 -5.138 84 112
27 1 Z -5.138 -3.626 112 140
28 1 Z -3.626 -.451 140 168
29 7 Z -3.043 -3.042 0 42
30 7 Z -3.042 -3.041 42 84

Member Distributed Loads (BLC 18 : BLC 2 Transient Area Loads)
Member Label Direction Start Magnitude[lb/ft,...End Magnitude[lb/ft,... Start Location[in,%] End Location[in,%]

1 4 Z -19.942 -19.942 12.187 24.187
2 2 Z -.936 -7.524 0 28
3 2 Z -7.524 -10.66 28 56
4 2 Z -10.66 -10.5 56 84
5 2 Z -10.5 -10.659 84 112
6 2 Z -10.659 -7.525 112 140
7 2 Z -7.525 -.936 140 168
8 8 Z -6.309 -6.311 0 42
9 8 Z -6.311 -6.314 42 84
10 10 Z -14.876 -12.623 9.699 48.497
11 11 Z -14.879 -12.623 9.699 48.497
12 6 Z -19.942 -19.942 12.187 24.187
13 3 Z -.936 -7.524 0 28
14 3 Z -7.524 -10.66 28 56
15 3 Z -10.66 -10.5 56 84
16 3 Z -10.5 -10.659 84 112
17 3 Z -10.659 -7.525 112 140
18 3 Z -7.525 -.936 140 168
19 9 Z -6.309 -6.311 0 42
20 9 Z -6.311 -6.314 42 84
21 12 Z -14.874 -12.623 9.699 48.497
22 5 Z -19.942 -19.942 12.187 24.187
23 1 Z -.936 -7.525 0 28
24 1 Z -7.525 -10.659 28 56
25 1 Z -10.659 -10.5 56 84
26 1 Z -10.5 -10.66 84 112
27 1 Z -10.66 -7.524 112 140
28 1 Z -7.524 -.936 140 168
29 7 Z -6.314 -6.311 0 42
30 7 Z -6.311 -6.309 42 84

Member Area Loads (BLC 1 : DEAD LOAD)
Joint A Joint B Joint C Joint D Direction Distribution Magnitude[psf]

1 1 12 13 2 Z Two Way -5
2 2 13 11 4 Z Two Way -5
3 11 4 1 12 Z Two Way -5

Member Area Loads (BLC 2 : DEAD LOAD ICE)
Joint A Joint B Joint C Joint D Direction Distribution Magnitude[psf]

1 1 12 13 2 Z Two Way -10.374
2 2 13 11 4 Z Two Way -10.374
3 11 4 1 12 Z Two Way -10.374
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Load Combinations
Description So...P... S... BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...BLCFac...

1 DL + WL (NO ICE) 0 ... Yes Y 1 1.2 3 1.6
2 DL + WL (NO ICE) 30 ...Yes Y 1 1.2 3 1.3...
3 DL + WL (NO ICE) 60 ...Yes Y 1 1.2 3 .8
4 DL + WL (NO ICE) 90 ...Yes Y 1 1.2
5 DL + WL (NO ICE) 12... Yes Y 1 1.2 3 -.8 7 1.5
6 DL + WL (NO ICE) 15... Yes Y 1 1.2 3 -1.3...
7 DL + WL (NO ICE) 18... Yes Y 1 1.2 3 -1.6
8 DL + WL (NO ICE) 21... Yes Y 1 1.2 3 -1.3...
9 DL + WL (NO ICE) 24... Yes Y 1 1.2 3 -.8 1.5
10 DL + WL (NO ICE) 27... Yes Y 1 1.2 8 1.5
11 DL + WL (NO ICE) 30... Yes Y 1 1.2 3 .8 9 1.5
12 DL + WL (NO ICE) 33... Yes Y 1 1.2 3 1.3...
13 DL + DL ICE + WL (IC...Yes Y 1 1.2 2 1 5 1
14 DL + DL ICE + WL (IC...Yes Y 1 1.2 2 1 5 .866
15 DL + DL ICE + WL (IC...Yes Y 1 1.2 2 1 5 .5
16 DL + DL ICE + WL (IC...Yes Y 1 1.2 2 1
17 DL + DL ICE + WL (IC...Yes Y 1 1.2 2 1 5 -.5
18 DL + DL ICE + WL (IC...Yes Y 1 1.2 2 1 5 -.866
19 DL + DL ICE + WL (IC...Yes Y 1 1.2 2 1 5 -1
20 DL + DL ICE + WL (IC...Yes Y 1 1.2 2 1 5 -.866
21 DL + DL ICE + WL (IC...Yes Y 1 1.2 2 1 5 -.5
22 DL + DL ICE + WL (IC...Yes Y 1 1.2 2 1
23 DL + DL ICE + WL (IC...Yes Y 1 1.2 2 1 5 .5
24 DL + DL ICE + WL (IC...Yes Y 1 1.2 2 1 5 .866
25 DEAD LOAD + LIVE L...Yes Y 1 1.2
26 DEAD LOAD + LIVE L...Yes Y 1 1.2
27 DEAD LOAD + LIVE L...Yes Y 1 1.2
28 DL + MAIN L1+30MP... Yes Y 1 1.2 10 1.5 3 .125
29 DL + MAIN L2+30MP... Yes Y 1 1.2 11 1.5 3 .125
30 DL + MAIN L3+30MP... Yes Y 1 1.2 12 1.5 3 .125
31 DL + MAIN L4+30MP... Yes Y 1 1.2 13 1.5 3 .125
32 DL + MAIN L1+30MP... Yes Y 1 1.2 10 1.5 4 .125
33 DL + MAIN L2+30MP... Yes Y 1 1.2 11 1.5 4 .125
34 DL + MAIN L3+30MP... Yes Y 1 1.2 12 1.5 4 .125
35 DL + MAIN L4+30MP... Yes Y 1 1.2 13 1.5 4 .125
36 DL + MAIN L1+30MP... Yes Y 1 1.2 10 1.5 3 -.125
37 DL + MAIN L2+30MP... Yes Y 1 1.2 11 1.5 3 -.125
38 DL + MAIN L3+30MP... Yes Y 1 1.2 12 1.5 3 -.125
39 DL + MAIN L4+30MP... Yes Y 1 1.2 13 1.5 3 -.125
40 DL + MAIN L1+30MP... Yes Y 1 1.2 10 1.5 4 -.125
41 DL + MAIN L2+30MP... Yes Y 1 1.2 11 1.5 4 -.125
42 DL + MAIN L3+30MP... Yes Y 1 1.2 12 1.5 4 -.125
43 DL + MAIN L4+30MP... Yes Y 1 1.2 13 1.5 4 -.125
44 DL + 1.0 EQ Hor. Y + ...Yes Y 1 1.2 14 1 16 1
45 DL + 1.0 EQ Hor. X + ...Yes Y 1 1.2 15 1 16 1

Envelope Joint Reactions
Joint X [lb] LC Y [lb] LC Z [lb] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 10 max 447.691 1 1454.658 1 1402.268 13 -.383 7 -.599 7 .825 1
2 min -483.253 7 -1435.155 7 334.563 5 -1.573 13 -2.755 13 -.821 7
3 8 max 460.135 7 1437.232 1 1411.386 19 -.393 11 2.712 13 .802 7
4 min -425.684 1 -1414.747 7 332.609 11 -1.565 19 .702 7 -.8 1
5 9 max 109.05 33 971.63 1 1410.714 13 3.178 19 .031 5 .05 1
6 min -112.766 42 -1015.511 7 339.525 5 .671 1 -.028 10 -.047 7
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Envelope Joint Reactions (Continued)
Joint X [lb] LC Y [lb] LC Z [lb] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

7 N153 max 0 1 0 1 2698.617 13 0 1 0 1 0 1
8 min 0 1 0 1 -1089.799 7 0 1 0 1 0 1
9 N154 max 0 1 0 1 2391.329 19 0 1 0 1 0 1
10 min 0 1 0 1 -266.205 1 0 1 0 1 0 1
11 N155 max 0 1 0 1 2377.355 19 0 1 0 1 0 1
12 min 0 1 0 1 -222.033 1 0 1 0 1 0 1
13 N141 max 9.015 33 1166.341 1 802.25 7 0 1 0 32 0 43
14 min -9.015 42 -1151.641 7 -762.226 1 0 1 0 43 0 32
15 N144 max 490.826 1 388.667 1 431.268 1 0 7 0 7 0 7
16 min -501.452 7 -395.067 7 -389.654 7 0 1 0 1 0 1
17 N146 max 480.874 7 376.799 1 414.246 1 0 7 0 1 0 1
18 min -470.245 1 -383.179 7 -372.628 7 0 1 0 7 0 7
19 Totals: max 493.397 34 5795.326 1 10613.347 13
20 min -493.401 43 -5795.3 7 3192.207 7

Envelope Joint Displacements
Joint X [in] LC Y [in] LC Z [in] LC X Rotation ... LC Y Rotation ... LC Z Rotation [... LC

1 1 max .003 42 .004 7 .022 7 2.836e-03 11 1.215e-04 42 6.56e-05 34
2 min -.003 35 -.004 1 -.042 11 -1.808e-03 7 -7.723e-04 32 -6.075e-05 43
3 2 max .002 1 .007 7 .01 1 4.389e-03 1 1.37e-03 1 8.367e-04 1
4 min -.002 7 -.007 1 -.037 5 -3.695e-03 7 -1.296e-03 7 -8.341e-04 7
5 3 max .003 7 .005 7 -.033 7 3.325e-03 13 6.917e-03 13 2.148e-04 7
6 min -.003 1 -.005 1 -.158 13 1.631e-04 7 1.61e-03 7 -2.379e-04 1
7 4 max .002 7 .007 7 .011 1 4.068e-03 1 1.695e-03 7 8.776e-04 7
8 min -.002 1 -.006 1 -.03 10 -4.516e-03 7 -1.584e-03 10 -8.693e-04 1
9 5 max .002 1 .005 7 -.039 7 4.691e-03 13 -1.575e-03 40 1.572e-04 1
10 min -.002 7 -.004 1 -.156 13 6.54e-04 7 -6.07e-03 19 -1.77e-04 7
11 6 max 0 35 0 7 -.029 1 -1.187e-03 1 1.12e-03 42 7.397e-05 42
12 min 0 42 0 1 -.16 19 -7.751e-03 19 -8.435e-04 19 -7.561e-05 7
13 7 max 0 1 0 1 0 1 0 1 0 1 0 1
14 min 0 1 0 1 0 1 0 1 0 1 0 1
15 8 max 0 1 0 7 0 11 0 19 0 7 0 1
16 min 0 7 0 1 0 19 0 11 0 13 0 7
17 9 max 0 42 0 7 0 5 0 1 0 10 0 7
18 min 0 33 0 1 0 13 0 19 0 5 0 1
19 10 max 0 7 0 7 0 5 0 13 0 13 0 7
20 min 0 1 0 1 0 13 0 7 0 7 0 1
21 11 max 0 43 .002 7 .022 10 5.875e-04 1 5.729e-04 7 4.158e-04 1
22 min 0 34 -.002 1 -.014 1 -5.073e-04 7 -3.484e-04 1 -4.247e-04 7
23 12 max 0 42 .003 7 .033 11 1.074e-04 7 1.445e-04 5 6.729e-05 42
24 min 0 33 -.003 1 -.025 7 -5.356e-04 11 -1.83e-04 32 -7.463e-05 35
25 13 max 0 41 .003 7 .027 5 6.308e-04 1 3.635e-04 1 4.175e-04 7
26 min 0 32 -.003 1 -.014 1 -4.817e-04 7 -5.859e-04 5 -4.268e-04 1
27 14 max 0 7 .001 7 -.002 7 1.433e-03 19 2.515e-03 13 1.199e-04 7
28 min 0 1 -.001 1 -.01 13 -5.071e-05 11 3.159e-04 5 -1.208e-04 1
29 15 max 0 1 .001 7 -.002 40 1.518e-03 19 -4.251e-04 7 1.159e-04 1
30 min 0 7 -.001 1 -.009 13 -5.773e-05 11 -2.44e-03 13 -1.167e-04 7
31 16 max 0 43 0 7 -.002 1 -5.614e-04 1 3.293e-04 10 9.493e-06 7
32 min 0 32 0 1 -.01 19 -2.813e-03 19 -3.567e-04 5 -1.044e-05 1
33 N18 max .002 1 .027 7 .025 1 9.914e-03 1 7.557e-04 1 1.54e-03 1
34 min -.002 7 -.023 1 -.041 19 -1.084e-02 7 -2.775e-03 19 -1.931e-03 7
35 N18A max 0 13 .026 38 -.028 1 2.074e-02 1 4.075e-04 42 9.151e-04 19
36 min 0 42 -.006 1 -.15 19 -2.152e-02 7 -8.966e-04 33 -7.494e-05 1
37 N19 max 0 19 .021 19 -.035 1 2.1e-02 1 9.16e-04 41 4.726e-05 1
38 min 0 42 -.007 1 -.167 19 -2.179e-02 7 -3.65e-04 32 -7.609e-04 19
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Envelope Joint Displacements (Continued)
Joint X [in] LC Y [in] LC Z [in] LC X Rotation ... LC Y Rotation ... LC Z Rotation [... LC

39 N20 max .001 7 .027 7 .022 1 9.347e-03 1 3.147e-03 19 1.98e-03 7
40 min -.001 1 -.023 1 -.047 19 -1.058e-02 7 -5.224e-04 1 -1.629e-03 1
41 N21 max 0 19 .003 7 -.029 1 1.399e-02 1 7.496e-04 42 3.232e-04 1
42 min 0 42 -.002 1 -.164 19 -1.684e-02 7 -8.924e-04 19 -5.498e-04 19
43 N22 max .004 7 .027 7 .055 1 9.914e-03 1 7.557e-04 1 1.54e-03 1
44 min -.003 1 -.023 1 -.073 7 -1.084e-02 7 -2.775e-03 19 -1.931e-03 7
45 N23 max 0 1 .026 38 .034 1 2.074e-02 1 4.075e-04 42 9.151e-04 19
46 min -.003 42 -.006 1 -.177 19 -2.152e-02 7 -8.966e-04 33 -7.494e-05 1
47 N24 max .003 19 .021 19 .028 1 2.1e-02 1 9.16e-04 41 4.726e-05 1
48 min 0 1 -.007 1 -.194 19 -2.179e-02 7 -3.65e-04 32 -7.609e-04 19
49 N25 max .004 1 .027 7 .05 1 9.347e-03 1 3.147e-03 19 1.98e-03 7
50 min -.005 7 -.023 1 -.077 7 -1.058e-02 7 -5.224e-04 1 -1.629e-03 1
51 N26 max .002 19 .003 7 .013 1 1.399e-02 1 7.496e-04 42 3.232e-04 1
52 min 0 1 -.002 1 -.199 19 -1.684e-02 7 -8.924e-04 19 -5.498e-04 19
53 N27 max .012 19 .007 1 .055 1 9.914e-03 1 7.557e-04 1 1.54e-03 1
54 min -.005 1 -.006 7 -.073 7 -1.084e-02 7 -2.775e-03 19 -1.931e-03 7
55 N28 max .003 33 .056 1 .034 1 2.074e-02 1 4.074e-04 42 9.151e-04 19
56 min -.004 42 -.048 7 -.177 19 -2.152e-02 7 -8.966e-04 33 -7.494e-05 1
57 N29 max .002 32 .056 1 .028 1 2.1e-02 1 9.159e-04 41 4.726e-05 1
58 min -.003 42 -.049 7 -.194 19 -2.179e-02 7 -3.65e-04 32 -7.609e-04 19
59 N30 max .061 7 .623 7 .056 1 9.997e-03 1 1.121e-03 7 1.319e-02 1
60 min -.069 1 -.647 1 -.075 7 -9.142e-03 7 -1.689e-03 1 -1.345e-02 7
61 N31 max .044 7 1.56 7 .033 1 2.255e-02 1 7.822e-04 7 8.879e-03 1
62 min -.052 1 -1.526 1 -.177 19 -2.265e-02 7 -1.526e-03 13 -9.675e-03 7
63 N32 max .064 1 1.626 7 .027 1 2.365e-02 1 1.58e-03 1 9.397e-03 7
64 min -.051 7 -1.576 1 -.194 19 -2.41e-02 7 -1.024e-03 7 -8.787e-03 1
65 N33 max .005 1 .005 1 .05 1 9.347e-03 1 3.147e-03 19 1.98e-03 7
66 min -.012 19 -.005 7 -.077 7 -1.058e-02 7 -5.224e-04 1 -1.629e-03 1
67 N34 max .086 1 .657 7 .051 1 1.064e-02 1 1.935e-03 1 1.43e-02 7
68 min -.069 7 -.652 1 -.078 7 -1.052e-02 7 -1.223e-03 7 -1.401e-02 1
69 N35 max .073 42 2.085 7 .013 1 3.676e-02 1 1.763e-03 42 7.443e-04 7
70 min -.035 33 -2.032 1 -.2 19 -3.693e-02 7 -7.018e-04 32 -7.791e-04 1
71 N36 max .024 19 .222 1 .013 1 7.512e-03 1 8.44e-04 34 3.232e-04 1
72 min -.018 34 -.29 7 -.199 19 -1.036e-02 7 -8.861e-04 19 -5.498e-04 19
73 N37 max .002 5 .089 7 .055 1 9.392e-03 1 3.328e-04 1 2.996e-03 1
74 min -.009 34 -.081 1 -.073 7 -9.94e-03 7 -1.254e-03 19 -3.37e-03 7
75 N38 max .051 7 .541 7 .056 1 9.99e-03 1 1.121e-03 7 1.319e-02 1
76 min -.054 1 -.557 1 -.075 7 -9.136e-03 7 -1.689e-03 1 -1.345e-02 7
77 N39 max .068 42 1.975 7 .013 1 3.676e-02 1 1.763e-03 42 7.443e-04 7
78 min -.033 33 -1.922 1 -.2 19 -3.693e-02 7 -7.018e-04 32 -7.791e-04 1
79 N40 max .021 19 .199 1 .013 1 7.512e-03 1 8.44e-04 34 3.232e-04 1
80 min -.015 34 -.259 7 -.199 19 -1.036e-02 7 -8.861e-04 19 -5.498e-04 19
81 N41 max .014 7 .014 7 .014 7 6.868e-03 1 5.089e-03 7 1.558e-03 7
82 min -.017 1 -.016 1 -.037 13 -5.353e-03 7 -5.245e-03 1 -1.932e-03 1
83 N42 max 0 7 .006 7 -.035 1 6.571e-03 1 8.665e-03 7 7.626e-04 19
84 min -.017 13 -.011 13 -.146 19 -5.978e-03 7 -8.92e-03 1 6.499e-05 1
85 N43 max 0 7 .005 7 -.019 7 5.41e-03 1 5.994e-03 7 4.718e-04 7
86 min -.015 13 -.01 13 -.172 13 -5.436e-03 7 -6.627e-03 1 -8.236e-04 13
87 N44 max .002 42 .004 7 .003 7 2.162e-03 1 1.501e-03 7 5.076e-04 19
88 min -.006 13 -.006 1 -.04 13 -3.011e-03 7 -3.841e-03 13 1.536e-05 41
89 N45 max .002 1 .004 7 -.037 7 5.28e-03 1 5.146e-03 7 2.691e-05 40
90 min -.003 7 -.004 1 -.162 13 -3.596e-03 7 -7.088e-03 1 -4.105e-04 13
91 N46 max .017 7 .01 7 .035 7 6.868e-03 1 5.089e-03 7 1.558e-03 7
92 min -.02 1 -.011 1 -.053 1 -5.353e-03 7 -5.245e-03 1 -1.932e-03 1
93 N47 max 0 7 .005 7 -.014 7 6.571e-03 1 8.665e-03 7 7.626e-04 19
94 min -.016 13 -.013 13 -.157 13 -5.978e-03 7 -8.92e-03 1 6.499e-05 1
95 N48 max 0 7 .004 7 .005 7 5.41e-03 1 5.994e-03 7 4.718e-04 7
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96 min -.016 13 -.008 13 -.185 13 -5.436e-03 7 -6.627e-03 1 -8.236e-04 13
97 N49 max .002 42 .003 7 .011 7 2.162e-03 1 1.501e-03 7 5.076e-04 19
98 min -.005 13 -.006 1 -.05 13 -3.011e-03 7 -3.841e-03 13 1.536e-05 41
99 N50 max .002 1 .005 7 -.019 7 5.28e-03 1 5.146e-03 7 2.691e-05 40
100 min -.003 7 -.004 1 -.185 13 -3.596e-03 7 -7.088e-03 1 -4.105e-04 13
101 N51 max .001 7 .011 13 .035 7 6.868e-03 1 5.089e-03 7 1.558e-03 7
102 min -.007 13 -.006 7 -.053 1 -5.352e-03 7 -5.245e-03 1 -1.932e-03 1
103 N52 max .018 1 .009 1 -.014 7 6.571e-03 1 8.665e-03 7 7.626e-04 19
104 min -.026 7 -.013 7 -.157 13 -5.978e-03 7 -8.92e-03 1 6.499e-05 1
105 N53 max .012 1 .009 1 .005 7 5.41e-03 1 5.994e-03 7 4.718e-04 7
106 min -.017 7 -.012 7 -.185 13 -5.436e-03 7 -6.627e-03 1 -8.236e-04 13
107 N54 max .211 7 .43 7 .036 7 4.153e-03 1 3.e-03 7 9.653e-03 7
108 min -.183 1 -.424 1 -.054 1 -4.098e-03 7 -1.933e-03 1 -9.74e-03 1
109 N55 max .508 7 .594 7 -.014 7 6.095e-03 1 8.692e-03 7 7.028e-04 7
110 min -.517 1 -.61 1 -.158 13 -5.566e-03 7 -8.231e-03 1 -1.274e-03 1
111 N56 max .334 7 .548 7 .005 7 5.521e-03 1 6.319e-03 7 5.037e-03 1
112 min -.369 1 -.552 1 -.185 13 -5.907e-03 7 -6.786e-03 1 -4.678e-03 7
113 N57 max .007 1 0 1 .011 7 2.162e-03 1 1.501e-03 7 5.076e-04 19
114 min -.004 7 -.01 19 -.05 13 -3.011e-03 7 -3.841e-03 13 1.536e-05 41
115 N58 max .062 43 .428 7 .012 7 5.615e-03 1 1.39e-03 7 2.803e-03 1
116 min -.072 32 -.414 1 -.051 13 -6.32e-03 7 -1.6e-03 1 -2.669e-03 7
117 N59 max .489 7 .716 7 -.019 7 1.134e-02 1 8.575e-03 7 2.972e-03 1
118 min -.515 1 -.729 1 -.187 13 -1.136e-02 7 -8.46e-03 1 -3.039e-03 7
119 N60 max .172 1 .105 13 -.019 7 4.18e-03 13 5.136e-03 7 2.691e-05 40
120 min -.126 7 -.025 7 -.185 13 -3.138e-04 7 -7.074e-03 1 -4.105e-04 13
121 N61 max .044 7 .047 7 .035 7 7.561e-03 1 3.983e-03 7 2.57e-03 7
122 min -.048 1 -.054 1 -.054 1 -6.836e-03 7 -4.16e-03 1 -2.908e-03 1
123 N62 max .184 7 .393 7 .036 7 4.146e-03 1 3.e-03 7 9.653e-03 7
124 min -.166 1 -.387 1 -.054 1 -4.091e-03 7 -1.933e-03 1 -9.74e-03 1
125 N63 max .463 7 .682 7 -.019 7 1.134e-02 1 8.575e-03 7 2.972e-03 1
126 min -.49 1 -.695 1 -.187 13 -1.136e-02 7 -8.46e-03 1 -3.039e-03 7
127 N64 max .151 1 .093 13 -.019 7 4.18e-03 13 5.136e-03 7 2.691e-05 40
128 min -.111 7 -.024 7 -.185 13 -3.141e-04 7 -7.074e-03 1 -4.105e-04 13
129 N65 max .006 42 .003 7 .003 7 2.399e-03 1 3.533e-03 13 -1.307e-05 1
130 min -.002 35 -.005 13 -.034 13 -3.022e-03 7 -1.427e-03 7 -6.974e-04 19
131 N66 max .015 13 .004 7 -.017 7 4.895e-03 1 6.148e-03 1 9.567e-04 13
132 min .002 35 -.011 13 -.153 13 -4.954e-03 7 -5.484e-03 7 -3.754e-04 7
133 N67 max .013 13 .006 7 -.035 1 6.63e-03 1 8.477e-03 1 4.181e-05 1
134 min .001 7 -.011 13 -.166 19 -6.067e-03 7 -8.183e-03 7 -6.496e-04 19
135 N68 max .017 1 .014 7 .008 7 6.855e-03 1 5.236e-03 1 1.831e-03 1
136 min -.014 7 -.016 1 -.042 13 -4.807e-03 7 -5.033e-03 7 -1.499e-03 7
137 N69 max .002 7 .006 7 -.036 7 5.063e-03 1 7.863e-03 1 3.027e-04 7
138 min -.001 1 -.006 1 -.162 13 -4.204e-03 7 -5.417e-03 7 -5.105e-04 1
139 N70 max .005 42 .002 7 .011 7 2.399e-03 1 3.533e-03 13 -1.307e-05 1
140 min -.002 35 -.007 13 -.043 13 -3.022e-03 7 -1.427e-03 7 -6.974e-04 19
141 N71 max .016 13 .003 7 .005 7 4.895e-03 1 6.148e-03 1 9.567e-04 13
142 min .002 35 -.009 13 -.165 13 -4.954e-03 7 -5.484e-03 7 -3.754e-04 7
143 N72 max .013 13 .005 7 -.026 7 6.63e-03 1 8.477e-03 1 4.181e-05 1
144 min 0 7 -.012 13 -.172 13 -6.067e-03 7 -8.183e-03 7 -6.496e-04 19
145 N73 max .02 1 .01 7 .029 7 6.855e-03 1 5.236e-03 1 1.831e-03 1
146 min -.016 7 -.012 1 -.055 13 -4.807e-03 7 -5.033e-03 7 -1.499e-03 7
147 N74 max .002 7 .006 7 -.015 7 5.063e-03 1 7.863e-03 1 3.027e-04 7
148 min -.002 1 -.007 1 -.186 13 -4.204e-03 7 -5.417e-03 7 -5.105e-04 1
149 N75 max .006 7 .002 1 .011 7 2.398e-03 1 3.533e-03 13 -1.307e-05 1
150 min -.008 1 -.01 19 -.043 13 -3.022e-03 7 -1.427e-03 7 -6.974e-04 19
151 N76 max .019 7 .008 1 .005 7 4.894e-03 1 6.148e-03 1 9.567e-04 13
152 min -.012 1 -.012 7 -.165 13 -4.954e-03 7 -5.484e-03 7 -3.754e-04 7
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153 N77 max .025 7 .01 1 -.026 7 6.63e-03 1 8.477e-03 1 4.181e-05 1
154 min -.019 1 -.013 7 -.172 13 -6.067e-03 7 -8.183e-03 7 -6.496e-04 19
155 N78 max .056 43 .406 7 .011 7 4.544e-03 1 9.371e-04 1 1.879e-03 7
156 min -.076 32 -.386 1 -.044 13 -5.484e-03 7 -1.434e-03 7 -2.009e-03 1
157 N79 max .321 1 .526 7 .005 7 4.896e-03 1 6.128e-03 1 4.751e-03 7
158 min -.301 7 -.526 1 -.165 13 -5.553e-03 7 -5.889e-03 7 -5.318e-03 1
159 N80 max .517 1 .589 7 -.026 7 6.282e-03 1 8.509e-03 1 1.18e-03 13
160 min -.495 7 -.618 1 -.172 13 -5.676e-03 7 -8.596e-03 7 -6.154e-04 32
161 N81 max .006 13 .01 13 .029 7 6.855e-03 1 5.236e-03 1 1.831e-03 1
162 min 0 7 -.004 7 -.055 13 -4.807e-03 7 -5.033e-03 7 -1.499e-03 7
163 N82 max .195 1 .435 7 .029 7 5.159e-03 1 2.309e-03 1 9.416e-03 1
164 min -.202 7 -.452 1 -.057 13 -4.612e-03 7 -2.817e-03 7 -9.303e-03 7
165 N83 max .517 1 .712 7 -.016 7 1.108e-02 1 8.386e-03 1 2.59e-03 7
166 min -.492 7 -.73 1 -.187 13 -1.116e-02 7 -8.449e-03 7 -2.664e-03 1
167 N84 max .132 7 .069 13 -.016 7 2.826e-03 13 7.848e-03 1 3.027e-04 7
168 min -.19 1 -.038 7 -.186 13 -9.208e-04 7 -5.407e-03 7 -5.105e-04 1
169 N85 max .02 13 .026 7 .011 7 4.468e-03 1 1.797e-03 13 1.305e-04 35
170 min -.006 32 -.026 1 -.043 13 -4.67e-03 7 -7.826e-04 32 -6.514e-04 13
171 N86 max .052 43 .357 7 .011 7 4.537e-03 1 9.371e-04 1 1.879e-03 7
172 min -.066 32 -.345 1 -.044 13 -5.477e-03 7 -1.434e-03 7 -2.009e-03 1
173 N87 max .492 1 .679 7 -.016 7 1.108e-02 1 8.386e-03 1 2.59e-03 7
174 min -.466 7 -.697 1 -.187 13 -1.116e-02 7 -8.449e-03 7 -2.664e-03 1
175 N88 max .116 7 .06 13 -.016 7 2.827e-03 13 7.848e-03 1 3.027e-04 7
176 min -.167 1 -.035 7 -.186 13 -9.21e-04 7 -5.407e-03 7 -5.105e-04 1
177 N89 max .075 1 .593 7 .051 1 1.064e-02 1 1.935e-03 1 1.43e-02 7
178 min -.061 7 -.588 1 -.078 7 -1.051e-02 7 -1.223e-03 7 -1.401e-02 1
179 N90 max .057 43 .39 7 .012 7 5.613e-03 1 1.39e-03 7 2.803e-03 1
180 min -.067 32 -.38 1 -.051 13 -6.318e-03 7 -1.6e-03 1 -2.669e-03 7
181 N91 max .181 1 .408 7 .029 7 5.157e-03 1 2.309e-03 1 9.416e-03 1
182 min -.185 7 -.421 1 -.057 13 -4.61e-03 7 -2.817e-03 7 -9.303e-03 7
183 N92 max .006 13 .058 7 .05 1 9.125e-03 1 2.232e-03 19 2.75e-03 7
184 min -.001 10 -.051 1 -.077 7 -1.01e-02 7 -3.092e-04 1 -2.403e-03 1
185 N93 max .004 7 .014 7 .011 7 3.302e-03 1 9.715e-04 7 5.224e-04 13
186 min -.015 13 -.015 1 -.05 13 -3.888e-03 7 -2.84e-03 13 -6.582e-05 40
187 N94 max .035 1 .026 7 .029 7 7.245e-03 1 4.655e-03 1 2.305e-03 1
188 min -.03 7 -.033 1 -.055 13 -5.711e-03 7 -4.45e-03 7 -1.987e-03 7
189 N95 max .032 42 .388 7 .034 1 9.236e-03 1 1.121e-03 7 1.319e-02 1
190 min -.025 35 -.396 1 -.053 7 -8.382e-03 7 -1.688e-03 1 -1.345e-02 7
191 N96 max .033 42 .393 7 .029 1 9.45e-03 1 1.934e-03 1 1.43e-02 7
192 min -.025 35 -.387 1 -.055 19 -9.323e-03 7 -1.222e-03 7 -1.401e-02 1
193 N97 max .032 42 .434 7 .028 1 9.236e-03 1 1.121e-03 7 1.319e-02 1
194 min -.025 35 -.44 1 -.053 19 -8.382e-03 7 -1.688e-03 1 -1.345e-02 7
195 N98 max .032 42 1.085 7 -.034 1 2.247e-02 1 7.822e-04 7 8.879e-03 1
196 min -.025 35 -1.053 1 -.154 19 -2.256e-02 7 -1.526e-03 13 -9.675e-03 7
197 N99 max .032 42 1.12 7 -.043 1 2.356e-02 1 1.58e-03 1 9.397e-03 7
198 min -.025 35 -1.079 1 -.169 19 -2.401e-02 7 -1.024e-03 7 -8.787e-03 1
199 N100 max .033 42 .441 7 .023 1 9.45e-03 1 1.934e-03 1 1.43e-02 7
200 min -.025 35 -.434 1 -.057 19 -9.323e-03 7 -1.222e-03 7 -1.401e-02 1
201 N101 max .032 42 1.243 7 -.02 7 3.023e-02 1 1.504e-03 42 7.443e-04 7
202 min -.025 35 -1.194 1 -.177 13 -3.04e-02 7 -4.444e-04 32 -7.791e-04 1
203 N102 max .038 7 .434 7 .056 1 9.236e-03 1 1.121e-03 7 1.319e-02 1
204 min -.034 1 -.44 1 -.075 7 -8.382e-03 7 -1.688e-03 1 -1.345e-02 7
205 N103 max .035 42 1.085 7 .033 1 2.247e-02 1 7.822e-04 7 8.879e-03 1
206 min -.025 35 -1.053 1 -.177 19 -2.256e-02 7 -1.526e-03 13 -9.675e-03 7
207 N104 max .031 1 1.12 7 .027 1 2.356e-02 1 1.58e-03 1 9.397e-03 7
208 min -.029 7 -1.079 1 -.194 19 -2.401e-02 7 -1.024e-03 7 -8.787e-03 1
209 N105 max .046 1 .441 7 .051 1 9.45e-03 1 1.934e-03 1 1.43e-02 7
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210 min -.043 7 -.434 1 -.078 7 -9.323e-03 7 -1.222e-03 7 -1.401e-02 1
211 N106 max .032 42 1.243 7 .013 1 3.023e-02 1 1.504e-03 42 7.443e-04 7
212 min -.026 35 -1.194 1 -.2 19 -3.04e-02 7 -4.444e-04 32 -7.791e-04 1
213 N107 max .105 7 .354 7 .017 7 3.727e-03 1 2.999e-03 7 9.653e-03 7
214 min -.099 1 -.347 1 -.044 13 -3.672e-03 7 -1.933e-03 1 -9.74e-03 1
215 N108 max .045 43 .288 7 .014 7 4.734e-03 1 1.389e-03 7 2.803e-03 1
216 min -.053 32 -.288 1 -.049 13 -5.439e-03 7 -1.599e-03 1 -2.669e-03 7
217 N109 max .134 7 .37 7 .023 7 3.727e-03 1 2.999e-03 7 9.653e-03 7
218 min -.128 1 -.364 1 -.05 13 -3.671e-03 7 -1.932e-03 1 -9.74e-03 1
219 N110 max .324 7 .479 7 -.037 1 6.009e-03 1 8.691e-03 7 7.028e-04 7
220 min -.343 1 -.486 1 -.149 19 -5.48e-03 7 -8.23e-03 1 -1.274e-03 1
221 N111 max .209 7 .412 7 -.02 7 5.436e-03 1 6.318e-03 7 5.037e-03 1
222 min -.234 1 -.423 1 -.175 13 -5.822e-03 7 -6.786e-03 1 -4.678e-03 7
223 N112 max .048 43 .293 7 0 7 4.734e-03 1 1.389e-03 7 2.803e-03 1
224 min -.055 32 -.293 1 -.049 13 -5.439e-03 7 -1.599e-03 1 -2.669e-03 7
225 N113 max .287 7 .457 7 -.045 1 8.044e-03 1 8.558e-03 7 2.972e-03 1
226 min -.317 1 -.471 1 -.175 13 -8.065e-03 7 -8.443e-03 1 -3.039e-03 7
227 N114 max .148 7 .345 7 .036 7 3.727e-03 1 2.999e-03 7 9.653e-03 7
228 min -.143 1 -.339 1 -.054 1 -3.671e-03 7 -1.932e-03 1 -9.74e-03 1
229 N115 max .325 7 .477 7 -.014 7 6.009e-03 1 8.691e-03 7 7.028e-04 7
230 min -.345 1 -.483 1 -.158 13 -5.48e-03 7 -8.23e-03 1 -1.274e-03 1
231 N116 max .202 7 .424 7 .005 7 5.436e-03 1 6.318e-03 7 5.037e-03 1
232 min -.227 1 -.436 1 -.185 13 -5.822e-03 7 -6.786e-03 1 -4.678e-03 7
233 N117 max .046 43 .3 7 .012 7 4.734e-03 1 1.389e-03 7 2.803e-03 1
234 min -.054 32 -.3 1 -.051 13 -5.439e-03 7 -1.599e-03 1 -2.669e-03 7
235 N118 max .283 7 .465 7 -.019 7 8.044e-03 1 8.558e-03 7 2.972e-03 1
236 min -.313 1 -.479 1 -.186 13 -8.065e-03 7 -8.443e-03 1 -3.039e-03 7
237 N119 max .045 43 .284 7 .013 7 4.117e-03 1 9.368e-04 1 1.879e-03 7
238 min -.053 32 -.284 1 -.044 13 -5.057e-03 7 -1.434e-03 7 -2.009e-03 1
239 N120 max .104 1 .351 7 .01 7 4.279e-03 1 2.307e-03 1 9.416e-03 1
240 min -.101 7 -.356 1 -.047 13 -3.732e-03 7 -2.815e-03 7 -9.303e-03 7
241 N121 max .048 43 .288 7 0 7 4.117e-03 1 9.368e-04 1 1.879e-03 7
242 min -.055 32 -.287 1 -.044 13 -5.057e-03 7 -1.434e-03 7 -2.009e-03 1
243 N122 max .2 1 .397 7 -.019 7 4.811e-03 1 6.128e-03 1 4.751e-03 7
244 min -.184 7 -.41 1 -.157 13 -5.467e-03 7 -5.889e-03 7 -5.318e-03 1
245 N123 max .337 1 .472 7 -.035 1 6.196e-03 1 8.509e-03 1 1.18e-03 13
246 min -.314 7 -.489 1 -.168 19 -5.591e-03 7 -8.596e-03 7 -6.154e-04 32
247 N124 max .132 1 .367 7 .016 7 4.279e-03 1 2.307e-03 1 9.416e-03 1
248 min -.129 7 -.373 1 -.054 13 -3.732e-03 7 -2.815e-03 7 -9.303e-03 7
249 N125 max .32 1 .46 7 -.045 43 7.785e-03 1 8.37e-03 1 2.59e-03 7
250 min -.293 7 -.479 1 -.175 13 -7.859e-03 7 -8.433e-03 7 -2.664e-03 1
251 N126 max .046 43 .293 7 .011 7 4.117e-03 1 9.368e-04 1 1.879e-03 7
252 min -.054 32 -.292 1 -.044 13 -5.057e-03 7 -1.434e-03 7 -2.009e-03 1
253 N127 max .192 1 .409 7 .005 7 4.811e-03 1 6.128e-03 1 4.751e-03 7
254 min -.177 7 -.424 1 -.165 13 -5.467e-03 7 -5.889e-03 7 -5.318e-03 1
255 N128 max .338 1 .471 7 -.026 7 6.196e-03 1 8.509e-03 1 1.18e-03 13
256 min -.315 7 -.487 1 -.172 13 -5.591e-03 7 -8.596e-03 7 -6.154e-04 32
257 N129 max .146 1 .343 7 .029 7 4.279e-03 1 2.307e-03 1 9.416e-03 1
258 min -.143 7 -.348 1 -.056 13 -3.732e-03 7 -2.815e-03 7 -9.303e-03 7
259 N130 max .316 1 .466 7 -.015 7 7.785e-03 1 8.37e-03 1 2.59e-03 7
260 min -.289 7 -.486 1 -.187 13 -7.859e-03 7 -8.433e-03 7 -2.664e-03 1
261 N131 max .048 43 .294 7 -.005 7 4.335e-03 1 1.644e-03 7 2.905e-03 1
262 min -.056 32 -.295 1 -.049 13 -5.133e-03 7 -1.962e-03 1 -2.754e-03 7
263 N132 max .049 43 .289 7 -.004 7 3.751e-03 1 1.266e-03 1 1.957e-03 7
264 min -.056 32 -.288 1 -.044 13 -4.781e-03 7 -1.689e-03 7 -2.1e-03 1
265 N133 max .142 1 .372 7 .018 7 3.913e-03 1 2.472e-03 1 9.593e-03 1
266 min -.138 7 -.378 1 -.056 13 -3.224e-03 7 -3.005e-03 7 -9.462e-03 7
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Envelope Joint Displacements (Continued)
Joint X [in] LC Y [in] LC Z [in] LC X Rotation ... LC Y Rotation ... LC Z Rotation [... LC

267 N134 max .032 42 .451 7 .026 1 9.346e-03 1 1.059e-03 7 1.349e-02 1
268 min -.025 35 -.457 1 -.054 19 -8.516e-03 7 -1.814e-03 34 -1.377e-02 7
269 N135 max .033 42 .459 7 .021 1 9.535e-03 1 2.065e-03 13 1.464e-02 7
270 min -.025 35 -.451 1 -.059 19 -9.463e-03 7 -1.142e-03 7 -1.433e-02 1
271 N136 max .143 7 .376 7 .024 7 3.398e-03 1 3.192e-03 7 9.814e-03 7
272 min -.138 1 -.369 1 -.053 13 -3.233e-03 7 -2.087e-03 1 -9.914e-03 1
273 N140 max .032 42 1.242 7 -.021 7 2.92e-02 1 1.794e-03 42 9.395e-04 1
274 min -.025 35 -1.193 1 -.176 13 -2.936e-02 7 -6.248e-04 33 -1.182e-03 7
275 N153 max .003 42 .003 7 0 7 3.084e-03 11 1.227e-04 43 1.979e-05 42
276 min -.003 35 -.003 1 0 13 -1.605e-03 7 -6.105e-04 32 -3.36e-05 19
277 N154 max .005 1 .012 7 0 1 3.367e-03 1 1.626e-03 5 2.184e-04 1
278 min -.005 7 -.013 1 0 19 -3.145e-03 7 -5.343e-04 34 -2.22e-04 7
279 N155 max .005 7 .012 7 0 1 3.106e-03 1 8.457e-04 7 2.429e-04 7
280 min -.005 1 -.012 1 0 19 -3.738e-03 7 -1.786e-03 10 -2.447e-04 1
281 N141 max 0 42 0 7 0 1 0 1 0 43 0 32
282 min 0 33 0 1 0 7 0 1 0 32 0 43
283 N142 max 0 1 0 1 0 1 0 1 0 1 0 1
284 min 0 1 0 1 0 1 0 1 0 1 0 1
285 N143 max .003 42 .003 7 .018 11 2.047e-03 11 1.263e-04 43 4.9e-05 42
286 min -.003 35 -.003 1 -.01 7 -1.234e-03 7 -5.286e-04 32 -5.35e-05 35
287 N144 max 0 7 0 7 0 7 0 1 0 1 0 1
288 min 0 1 0 1 0 1 0 7 0 7 0 7
289 N145 max .006 1 .013 7 .015 5 2.854e-03 1 9.341e-04 5 7.307e-05 7
290 min -.005 7 -.013 1 -.005 1 -2.549e-03 7 -6.746e-04 7 -7.976e-05 1
291 N146 max 0 1 0 7 0 7 0 1 0 7 0 7
292 min 0 7 0 1 0 1 0 7 0 1 0 1
293 N147 max .005 7 .013 7 .012 10 2.634e-03 1 9.441e-04 7 5.684e-05 1
294 min -.005 1 -.012 1 -.005 1 -3.032e-03 7 -1.135e-03 10 -6.231e-05 7

Envelope AISC 14th(360-10): LRFD Steel Code Checks
Member Shape Code C...Loc[in] LC Shear ... Loc[in] Dir LC phi*Pnc [lb] phi*Pnt [lb] phi*Mn y-...phi*Mn z-... Cb Eqn

1 4 C 5.5x3.625x... .859 30.311 13 .082 24.312 y 1 63031.179 75178.141 3.923 13.074 2.... H1-1b
2 5 C 5.5x3.625x... .841 30.311 19 .081 24.312 y 7 63031.179 75178.141 3.923 13.074 2.... H1-1b
3 6 C 5.5x3.625x... .819 30.311 19 .056 19.576 z 19 63031.179 75178.141 3.923 13.074 1.... H1-1b
4 1 L3x3x4 .647 168 13 .267 84 z 7 15778.129 46656 1.688 2.275 1 H2-1
5 2 L3x3x4 .646 0 13 .262 84 z 7 15778.129 46656 1.688 2.275 1 H2-1
6 3 L3x3x4 .603 0 19 .509 84 y 1 15778.129 46656 1.688 2.275 1 H2-1
7 7 L3x3x4 .088 84 7 .014 42 y 19 15778.129 46656 1.688 3.583 2.... H2-1
8 8 L3x3x4 .090 0 7 .014 42 y 19 15778.129 46656 1.688 3.571 2.... H2-1
9 9 L3x3x4 .059 0 1 .014 42 y 13 15778.129 46656 1.688 3.598 2.... H2-1
10 10 LL3x3x4x0 .489 0 19 .067 11.619 y 19 78414.872 93312 6.48 3.069 1.... H1-1b
11 11 LL3x3x4x0 .492 0 13 .072 11.619 y 13 78414.872 93312 6.48 3.069 1.... H1-1b
12 12 LL3x3x4x0 .483 0 19 .069 11.619 y 19 78414.872 93312 6.48 3.069 1.... H1-1b
13 M18 PIPE_2.0 .256 69 19 .196 21 1 20866.733 32130 1.872 1.872 2.... H1-1b
14 M19 PIPE_2.0 .107 21 33 .145 69 7 20866.733 32130 1.872 1.872 1.... H1-1b
15 M20 PIPE_2.0 .122 21 41 .152 69 7 20866.733 32130 1.872 1.872 1.... H1-1b
16 M21 PIPE_2.0 .229 69 19 .185 21 1 20866.733 32130 1.872 1.872 1.... H1-1b
17 M22 PIPE_2.0 .447 72 1 .064 24 7 14916.096 32130 1.872 1.872 1.... H1-1b
18 M28 PIPE_2.0 .359 69 1 .077 69 1 20866.733 32130 1.872 1.872 2.... H1-1b
19 M29 PIPE_2.0 .335 69 1 .118 69 1 20866.733 32130 1.872 1.872 2.... H1-1b
20 M30 PIPE_2.0 .366 69 7 .051 69 1 20866.733 32130 1.872 1.872 2.... H1-1b
21 M31 PIPE_2.0 .248 69 19 .147 69 7 20866.733 32130 1.872 1.872 2.... H1-1b
22 M32 PIPE_2.0 .371 72 7 .074 72 7 14916.096 32130 1.872 1.872 1.... H1-1b
23 M38 PIPE_2.0 .277 69 19 .148 69 7 20866.733 32130 1.872 1.872 2.... H1-1b
24 M39 PIPE_2.0 .349 21 7 .046 69 1 20866.733 32130 1.872 1.872 2.... H1-1b
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Envelope AISC 14th(360-10): LRFD Steel Code Checks (Continued)
Member Shape Code C...Loc[in] LC Shear ... Loc[in] Dir LC phi*Pnc [lb] phi*Pnt [lb] phi*Mn y-...phi*Mn z-... Cb Eqn

25 M40 PIPE_2.0 .362 69 1 .125 69 1 20866.733 32130 1.872 1.872 2.... H1-1b
26 M41 PIPE_2.0 .342 69 1 .064 69 1 20866.733 32130 1.872 1.872 2.... H1-1b
27 M42 PIPE_2.0 .357 72 1 .063 72 7 14916.096 32130 1.872 1.872 1.... H1-1b
28 M43 PIPE_2.0 .368 102.4... 7 .245 146.5... 7 18059.529 33048 1.925 1.925 1 H3-6
29 M49 PIPE_2.0 .331 146.5... 1 .124 80.354 7 18059.529 33048 1.925 1.925 1.... H1-1b
30 M55 PIPE_2.0 .321 4.727 1 .114 146.5... 7 18059.529 33048 1.925 1.925 1.... H1-1b
31 M61 L2.5x2.5x3 .328 0 1 .013 0 z 35 27637.878 29192.4 .873 1.972 1.... H2-1
32 M62 L2.5x2.5x3 .457 12.983 7 .101 12.983 z 1 27637.878 29192.4 .873 1.972 2.... H2-1
33 M63 L2.5x2.5x3 .507 0 7 .106 0 z 7 27637.878 29192.4 .873 1.972 2.... H2-1
34 M64 LL2.5x2.5x3x0 .068 41.208 13 .006 82.415 y 13 31957.698 58320 3.3 2.55 1 H1-1b
35 M65 LL2.5x2.5x3x0 .088 41.208 7 .008 0 z 1 31957.698 58320 3.3 2.55 1.... H1-1b
36 M66 LL2.5x2.5x3x0 .088 41.208 7 .008 0 z 7 31957.698 58320 3.3 2.55 1.... H1-1b
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Exhibit F 

Power Density/RF Emissions Report
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 

EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 
 
 
 
  

T-Mobile Existing Facility 
  

Site ID: CT11000A 
  

Bloomfield/W Dudley_1 

100 Filley Street 

Bloomfield, Connecticut 06002 
   

May 16, 2019 
  

EBI Project Number: 6219001636 
  
  

    
  

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of  
FCC general  

population allowable 
limit:  

8.04% 

     

  



                  EBI Consulting  

                                                             environmental | engineering | due diligence  
  
  

  
21 B Street, Burlington, MA 01803      .         Tel: (781) 273.2500       .        Fax:  (781) 273.3311  

  

May 16, 2019 

T-Mobile 
Attn: Jason Overbey, RF Manager 
35 Griffin Road South 
Bloomfield, Connecticut 06002 
 

Emissions Analysis for Site:  CT11000A - Bloomfield/W Dudley_1  

 

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 100 Filley Street in 
Bloomfield, Connecticut for the purpose of determining whether the emissions from the Proposed T-
Mobile Antenna Installation located on this property are within specified federal limits.   

All information used in this report was analyzed as a percentage of current Maximum Permissible Exposure 
(% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The FCC regulates 
Maximum Permissible Exposure in units of microwatts per square centimeter (µW/cm2). The number of 
µW/cm2 calculated at each sample point is called the power density. The exposure limit for power density 
varies depending upon the frequencies being utilized. Wireless Carriers and Paging Services use different 
frequency bands each with different exposure limits; therefore, it is necessary to report results and limits 
in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 
rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 
(MPE) limits for General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general population may 
be exposed or in which persons who are exposed as a consequence of their employment may not be 
made fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore, 
members of the general population would always be considered under this category when exposure is not 
employment related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limits for the 600 MHz and 700 MHz frequency 
bands are approximately 400 μW/cm2 and 467 μW/cm2, respectively. The general population exposure 
limit for the 1900 MHz (PCS), 2100 MHz (AWS) and 11 GHz frequency bands is 1000 μW/cm2. Because 
each carrier will be using different frequency bands, and each frequency band has different exposure limits, 
it is necessary to report percent of MPE rather than power density. 
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure and can exercise control over their exposure. 
Occupational/controlled exposure limits also apply where exposure is of a transient nature as a result of 
incidental passage through a location where exposure levels may be above general population/uncontrolled 
limits (see below), as long as the exposed person has been made fully aware of the potential for exposure 
and can exercise control over his or her exposure by leaving the area or by some other appropriate 
means. 

Additional details can be found in FCC OET 65. 

CALCULATIONS 

Calculations were done for the proposed T-Mobile Wireless antenna facility located at 100 Filley Street 
in Bloomfield, Connecticut using the equipment information listed below. All calculations were performed 
per the specifications under FCC OET 65. Since T-Mobile is proposing highly focused directional panel 
antennas, which project most of the emitted energy out toward the horizon, all calculations were 
performed assuming a lobe representing the maximum gain of the antenna per the antenna manufacturer’s 
supplied specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused parabolic 
microwave dishes, was focused at the base of the tower. For this report, the sample point is the top of a 
6-foot person standing at the base of the tower. 

For all calculations, all equipment was calculated using the following assumptions:  

1) 1 LTE channel (600 MHz Band) was considered for each sector of the proposed installation. 
These Channels have a transmit power of 30 Watts per Channel. 
  

2) 2 LTE channels (700 MHz Band) were considered for each sector of the proposed installation. 
These Channels have a transmit power of 30 Watts per Channel. 

 
3) 4 GSM channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 30 Watts per Channel. 
 
4) 2 LTE channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 60 Watts per Channel. 
 

5) 2 UMTS channels (AWS Band - 2100 MHz) were considered for each sector of the proposed 
installation. These Channels have a transmit power of 30 Watts per Channel. 
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6) 2 LTE channels (AWS Band – 2100 MHz) were considered for each sector of the proposed 
installation. These Channels have a transmit power of 60 Watts per Channel. 

 
7) All radios at the proposed installation were considered to be running at full power and were 

uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC 
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated 
value at each sample point, all power levels emitting from the proposed antenna installation 
are increased by a factor of 2.56 to account for possible in-phase reflections from the 
surrounding environment. This is rarely the case, and if so, is never continuous.  
  

8) For the following calculations, the sample point was the top of a 6-foot person standing at the 
base of the tower. The maximum gain of the antenna per the antenna manufacturer’s supplied 
specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused 
parabolic microwave dishes, was used in this direction. This value is a very conservative 
estimate as gain reductions for these particular antennas are typically much higher in this 
direction. 
  

9) The antenna mounting height centerlines of the proposed antennas are 93 and 95 feet above 
ground level (AGL). 

  
10) Emissions values for additional carriers were taken from the Connecticut Siting Council active 

database. Values in this database are provided by the individual carriers themselves. 
  
11) All calculations were done with respect to uncontrolled / general population threshold limits. 
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T-Mobile Site Inventory and Power Data 

Sector: A Sector: B Sector: C 
Antenna #: 1 Antenna #: 1 Antenna #: 1 

Make / Model: Ericsson AIR32 B66A_B2A Make / Model: Ericsson AIR32 B66A_B2A Make / Model: Ericsson AIR32 B66A_B2A 
Frequency Bands: 1900 MHz / 2100 MHz Frequency Bands: 1900 MHz / 2100 MHz Frequency Bands: 1900 MHz / 2100 MHz 

Gain: 15.35 dBd / 15.85 dBd Gain: 15.35 dBd / 15.85 dBd Gain: 15.35 dBd / 15.85 dBd 
Height (AGL): 95 feet Height (AGL): 95 feet Height (AGL): 95 feet 

Channel Count: 4 Channel Count: 4 Channel Count: 4 
Total TX Power (W): 240 Watts Total TX Power (W): 240 Watts Total TX Power (W): 240 Watts 

ERP (W): 8,728.31 ERP (W): 8,728.31 ERP (W): 8,728.31 
Antenna A1 MPE %: 3.48% Antenna B1 MPE %: 3.48% Antenna C1 MPE %: 3.48% 

Antenna #: 2 Antenna #: 2 Antenna #: 2 

Make / Model: RFS APXVAARR24_43-U-
NA20 Make / Model: RFS APXVAARR24_43-U-

NA20 Make / Model: RFS APXVAARR24_43-U-
NA20 

Frequency Bands: 600 MHz / 700 MHz Frequency Bands: 600 MHz / 700 MHz Frequency Bands: 600 MHz / 700 MHz 

Gain: 12.95 dBd / 13.35 dBd Gain: 12.95 dBd / 13.35 dBd Gain: 12.95 dBd / 13.35 dBd 
Height (AGL): 93 feet Height (AGL): 93 feet Height (AGL): 93 feet 

Channel Count: 3 Channel Count: 3 Channel Count: 3 
Total TX Power (W): 90 Watts Total TX Power (W): 90 Watts Total TX Power (W): 90 Watts 

ERP (W): 1,889.36 ERP (W): 1,889.36 ERP (W): 1,889.36 
Antenna A2 MPE %: 1.77% Antenna B2 MPE %: 1.77% Antenna C2 MPE %: 1.77% 

Antenna #: 3 Antenna #: 3 Antenna #: 3 

Make / Model: RFS APX16DWV-16DWVS-
E-A20 Make / Model: RFS APX16DWV-16DWVS-

E-A20 Make / Model: RFS APX16DWV-16DWVS-
E-A20 

Frequency Bands: 1900 MHz / 2100 MHz Frequency Bands: 1900 MHz / 2100 MHz Frequency Bands: 1900 MHz / 2100 MHz 

Gain: 15.9 dBd / 15.9 dBd Gain: 15.9 dBd / 15.9 dBd Gain: 15.9 dBd / 15.9 dBd 
Height (AGL): 95 feet Height (AGL): 95 feet Height (AGL): 95 feet 

Channel Count: 6 Channel Count: 6 Channel Count: 6 
Total TX Power (W): 180 Watts Total TX Power (W): 180 Watts Total TX Power (W): 180 Watts 

ERP (W): 7,002.81 ERP (W): 7,002.81 ERP (W): 7,002.81 
Antenna A3 MPE %: 2.79% Antenna B3 MPE %: 2.79% Antenna C3 MPE %: 2.79% 
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Site Composite MPE % 
Carrier  MPE % 

T-Mobile (Max at 
Sector A): 

8.04% 

Site Total MPE % : 8.04% 
 

T-Mobile Sector A Total:  8.04% 
T-Mobile Sector B Total:  8.04% 
T-Mobile Sector C Total:  8.04% 

   

Site Total:  8.04% 
 

T-Mobile Maximum MPE Power Values (Sector A) 

T-Mobile Frequency Band / 
Technology 
(Sector A) 

# 
Channels 

Watts ERP 
(Per 

Channel) 

Height 
(feet) 

Total Power 
Density 

(µW/cm²) 

Frequency 
(MHz) 

Allowable 
MPE 

(µW/cm²) 
Calculated % MPE 

T-Mobile 1900 MHz LTE 2 2056.61 95.0 16.39 1900 MHz LTE 1000 1.64% 

T-Mobile 2100 MHz LTE 2 2307.55 95.0 18.38 2100 MHz LTE 1000 1.84% 

T-Mobile 600 MHz LTE 1 591.73 93.0 2.46 600 MHz LTE 400 0.61% 

T-Mobile 700 MHz LTE 2 648.82 93.0 5.39 700 MHz LTE 467 1.16% 

T-Mobile 1900 MHz GSM 4 1167.14 95.0 18.60 1900 MHz GSM 1000 1.86% 

T-Mobile 2100 MHz UMTS 2 1167.14 95.0 9.30 2100 MHz UMTS 1000 0.93% 

 Total: 8.04% 
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Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for general 
population exposure to RF Emissions. 

The anticipated maximum composite contributions from the T-Mobile facility as well as the site composite 
emissions value with regards to compliance with FCC’s allowable limits for general population exposure 
to RF Emissions are shown here: 
 
 

T-Mobile Sector Power Density Value (%) 
Sector A: 8.04% 
Sector B: 8.04% 
Sector C: 8.04% 

T-Mobile Maximum 
MPE % (Sector A):  

8.04% 

  
Site Total:  8.04% 

  
Site Compliance Status: COMPLIANT 

 

   

The anticipated composite MPE value for this site assuming all carriers present is 8.04% of the allowable 
FCC established general population limit sampled at the ground level. This is based upon values listed in 
the Connecticut Siting Council database for existing carrier emissions. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that carriers 
over a 5% contribution to the composite value will require measures to bring the site into compliance. 
For this facility, the composite values calculated were well within the allowable 100% threshold standard 
per the federal government. 



Exhibit G 

Mailing Receipts/Proof of Notice 



7/17/2019 UPS CampusShip - United States

https://www.campusship.ups.com/cship/create?ActionOriginPair=default___PrintWindowPage&key=labelWindow&type=html&loc=en_US&instr=A&do… 1/1

UPS CampusShip: View/Print Label  
 

1. Ensure there are no other shipping or tracking labels attached to your package.   Select the Print button on the
print dialog box that appears. Note: If your browser does not support this function select Print from the File menu to
print the label.

2. Fold the printed label at the solid line below.   Place the label in a UPS Shipping Pouch. If you do not have a pouch,
affix the folded label using clear plastic shipping tape over the entire label.

3. GETTING YOUR SHIPMENT TO UPS
Customers with a Daily Pickup
Your driver will pickup your shipment(s) as usual.

Customers without a Daily Pickup
Take your package to any location of The UPS Store®, UPS Access Point(TM) location, UPS Drop Box, UPS
Customer Center, Staples® or Authorized Shipping Outlet near you. Items sent via UPS Return Services(SM)
(including via Ground) are also accepted at Drop Boxes. To find the location nearest you, please visit the Resources
area of CampusShip and select UPS Locations.
Schedule a same day or future day Pickup to have a UPS driver pickup all your CampusShip packages.
Hand the package to any UPS driver in your area.

UPS Access Point UPS Access Point UPS Access Point
THE UPS STORE UNIVERSITY OF HARTFORD BOOKSTO THE UPS STORE
41 CROSSROADS PLZ 200 BLOOMFIELD AVE 1022 BOULEVARD
WEST HARTFORD ,CT 06117 WEST HARTFORD ,CT 06117 WEST HARTFORD ,CT 06119

    FOLD HERE

 

TM TM TM



7/17/2019 UPS CampusShip - United States

https://www.campusship.ups.com/cship/create?ActionOriginPair=default___PrintWindowPage&key=labelWindow&type=html&loc=en_US&instr=A&do… 1/1

UPS CampusShip: View/Print Label  
 

1. Ensure there are no other shipping or tracking labels attached to your package.   Select the Print button on the
print dialog box that appears. Note: If your browser does not support this function select Print from the File menu to
print the label.

2. Fold the printed label at the solid line below.   Place the label in a UPS Shipping Pouch. If you do not have a pouch,
affix the folded label using clear plastic shipping tape over the entire label.

3. GETTING YOUR SHIPMENT TO UPS
Customers with a Daily Pickup
Your driver will pickup your shipment(s) as usual.

Customers without a Daily Pickup
Take your package to any location of The UPS Store®, UPS Access Point(TM) location, UPS Drop Box, UPS
Customer Center, Staples® or Authorized Shipping Outlet near you. Items sent via UPS Return Services(SM)
(including via Ground) are also accepted at Drop Boxes. To find the location nearest you, please visit the Resources
area of CampusShip and select UPS Locations.
Schedule a same day or future day Pickup to have a UPS driver pickup all your CampusShip packages.
Hand the package to any UPS driver in your area.

UPS Access Point UPS Access Point UPS Access Point
THE UPS STORE UNIVERSITY OF HARTFORD BOOKSTO THE UPS STORE
41 CROSSROADS PLZ 200 BLOOMFIELD AVE 1022 BOULEVARD
WEST HARTFORD ,CT 06117 WEST HARTFORD ,CT 06117 WEST HARTFORD ,CT 06119

    FOLD HERE

 

TM TM TM



7/17/2019 UPS CampusShip - United States

https://www.campusship.ups.com/cship/create?ActionOriginPair=default___PrintWindowPage&key=labelWindow&type=html&loc=en_US&instr=A&do… 1/1

UPS CampusShip: View/Print Label  
 

1. Ensure there are no other shipping or tracking labels attached to your package.   Select the Print button on the
print dialog box that appears. Note: If your browser does not support this function select Print from the File menu to
print the label.

2. Fold the printed label at the solid line below.   Place the label in a UPS Shipping Pouch. If you do not have a pouch,
affix the folded label using clear plastic shipping tape over the entire label.

3. GETTING YOUR SHIPMENT TO UPS
Customers with a Daily Pickup
Your driver will pickup your shipment(s) as usual.

Customers without a Daily Pickup
Take your package to any location of The UPS Store®, UPS Access Point(TM) location, UPS Drop Box, UPS
Customer Center, Staples® or Authorized Shipping Outlet near you. Items sent via UPS Return Services(SM)
(including via Ground) are also accepted at Drop Boxes. To find the location nearest you, please visit the Resources
area of CampusShip and select UPS Locations.
Schedule a same day or future day Pickup to have a UPS driver pickup all your CampusShip packages.
Hand the package to any UPS driver in your area.

UPS Access Point UPS Access Point UPS Access Point
THE UPS STORE UNIVERSITY OF HARTFORD BOOKSTO THE UPS STORE
41 CROSSROADS PLZ 200 BLOOMFIELD AVE 1022 BOULEVARD
WEST HARTFORD ,CT 06117 WEST HARTFORD ,CT 06117 WEST HARTFORD ,CT 06119

    FOLD HERE

 

TM TM TM


	CT11000A LTR TO CSC.pdf
	Scan Jul 16, 2019.pdf
	EXHIBIT A.pdf
	EXHIBIT B.pdf
	CT11000A PROPERTY CARD.pdf
	CT11000A PROPERTY MAP.pdf
	EXHIBIT C.pdf
	CT11000A_L600_PCD_RevA_2019-07-15.pdf
	EXHIBIT D.pdf
	Structural Analysis Report - CT11000A_Rev.1.pdf
	EXHIBIT E.pdf
	CT11000A_A and E_Mount Analysis_Pass with Mods_L600.pdf
	EXHIBIT F.pdf
	CT11000A_Compliance_MPE_L600 Power Density Report (CSC) 20190517.pdf
	EXHIBIT G.pdf
	Insert from: "CT11000A_A and E_Structural_L600_Structural Passed with Mods_20190722.pdf"
	Structural Analysis Report - CT11000A_Rev.2
	CT11000A_Rev.1 - TO
	CT11000A_Rev.1 - Output
	Copy of CCIplate (3.6.0) - 0 ft - Base



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}


