
 

  
 

SAI Group 
12 Industrial Way 

Salem, NH  03079 
603-421-0470 

 
 
 
February 10, 2023 
 
 
Melanie A. Bachman 
Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 
 
 
Notice of Exempt Modification – New Cingular Wireless PCS, LLC (AT&T) – CT1130 
27 Siemon Company Drive, Watertown, CT  06795 
N 41.60333333 
W 73.11166667 
 
 
Dear Ms. Bachman: 

 AT&T currently maintains nine (9) antennas at the 135-foot level of the existing 140-foot 
smokestack at 27 Siemon Company Drive, Watertown, CT. The structure and property are owned by 
Siemon Realty Company. AT&T now intends to replace six (6) antennas and add three (3) antennas.  
The new antennas will be installed at the 135-foot level of the smokestack.  This modification may 
include B2, B5, B17, B14, B29, B30, B66 & n77 hardware that is 4G (LTE) and/or 5GNR capable 
through remote software configuration and either or both services may be turned on or off at various 
times.  As part of this modification, smokestack repairs will be completed per the attached Structural 
Analysis by ICC Commonwealth dated February 7, 2023. 
 
AT&T Planned Modifications:  
 
Remove:   
(6) Diplexers 
(6) TMAs 
(12) Coax Lines 
 
 



Remove and Replace: 
(3) POWERWAVE Antennas (REMOVE) - (3) Ericsson AIR 6419 B77G Antennas (REPLACE) 
(3) CCI Antennas (REMOVE) - (3) Ericsson AIR 6449 B77D Antennas (REPLACE) 
(3) Ericsson RRUS-12 B2 (REMOVE) - (3) Ericsson 8843 B2/B66A RRU (REPLACE) 
 
Install New:  
(3) CCI DMP65R-BU6EA-K Antennas 
(1) Ericsson 4478 B14 RRU  
(1) Raycap Surge Unit 
(2) DC Lines 
(1) Fiber Line 
 
Existing to Remain: 
(3) QUINTEL 800-10965 Antennas 
(2) Ericsson 4478 B14 RRU  
(3) Ericsson 4415-B30 RRU 
(3) Ericsson 4449 B5/B12 RRU 
(2) Raycap Surge Units 
(4) DC Lines 
(2) Fiber Lines 
 
AT&T’s use of this facility was approved by the Watertown Planning and Zoning Commission on 
September 7, 2011.  This approval included no condition(s) that could feasibly be violated by this 
modification, including total facility height or mounting restrictions.  This modification therefore 
complies with the aforementioned approval. 

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies § 16-50j-
73, for construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In 
accordance with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Jonathan Ramsay, Town 
Council Chair and Mark Massoud, Zoning Enforcement Officer for the Town of Watertown, as well 
as the property 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, AT&T 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). 
 
Please feel free to call me at (860) 670-9068 with any questions regarding this matter.  Thank you for 
your consideration. 
 
Sincerely, 
 
 
 
 
 
Mark Roberts 
Consultant for SAI 
Mark.Roberts@QCDevelopment.net 
 
Attachments 
 
Cc: Jonathan Ramsay - Elected Official  
 Mark Massoud – Zoning Enforcement Officer  
 Siemon Realty Company - Property & Structure Owner 
 



Exhibit A

Original Facility Approval





Exhibit B

Property Card



Location 27 SIEMON COMPANY DR Mblu 110/ 78B/ 32/ / 

Acct# 7322 Owner SIEMON REALTY COMPANY

PBN Assessment $4,576,200

Appraisal $6,537,400 PID 7322

Building Count 1

Owner SIEMON REALTY COMPANY
Co-Owner
Address 27 SIEMON COMPANY DR

WATERTOWN, CT 06795

Sale Price $0
Certificate
Book & Page 1358/ 124

Sale Date 12/27/2004

Year Built: 1900
Living Area: 182,765
Replacement Cost: $18,307,911
Building Percent 
Good: 

28

Replacement Cost
Less Depreciation: $5,126,200

Building Attributes 

Field Description

STYLE Office Bldg

MODEL Comm/Ind

Grade C-

Stories: 3

Occupancy 91

Exterior Wall 1 Brick

Exterior Wall 2

Roof Structure Flat

Roof Cover Tar & Gravel

Interior Wall 1 Drywall/Sheet

Interior Wall 2

Interior Floor 1 Hardwood

Interior Floor 2 Carpet

Heating Fuel Gas

Heating Type Forced Air-Duc

AC Type Central

Bldg Use Industrial MDL-94

Total Rooms

Total Bedrms None

Total Baths 0

Fixtures

1st Floor Use: 400C

Heat/AC Heat/AC Pkgs

Frame Type Masonry

Baths/Plumbing Average

Ceiling/Wall Ceil & Walls

Rooms/Prtns Average

Legend

Building Photo

(http://images.vgsi.com/photos/WatertownCTPhotos//\00\00
\28/69.JPG)

Building Layout

(http://images.vgsi.com/photos/WatertownCTPhotos//Sketche

Building Sub-Areas (sq ft) 

Code Description
Gross
Area

Living
Area

FUS Upper Story, Finished 102,618 102,618 

BAS First Floor 80,147 80,147 

ELP Enclosed Loading Platform 2,312 0 

FOP Porch, Open 100 0 

ULL Unfinished Lower Level 32,003 0 

217,180 182,765 

27 SIEMON COMPANY DR

Current Value

Appraisal 

Valuation Year Improvements Land Total

2018 $5,460,400 $1,077,000 $6,537,400

Assessment 

Valuation Year Improvements Land Total

2018 $3,822,300 $753,900 $4,576,200

Owner of Record

Ownership History

Ownership History 

Owner Sale Price Certificate Book & Page Sale Date

SIEMON REALTY COMPANY $0 1358/ 124 12/27/2004

SIEMON COMPANY THE $0 363/ 199

Building Information

Building 1 : Section 1



Wall Height 10

% Comn Wall

Legend

Land Use 

Use Code 400C
Description Industrial MDL-94
Zone IG20F
Neighborhood 120
Alt Land Appr No
Category

Land Line Valuation 

Size (Acres) 9.08
Frontage
Depth
Assessed Value $753,900
Appraised Value $1,077,000

Legend

(c) 2019 Vision Government Solutions, Inc. All rights reserved.

Extra Features

Extra Features 

Code Description Size Value Bldg #

SPR1 Sprinkler-Wet 214068 S.F. $48,000 1

ELV3 Elevator Com 2 1 UNITS $25,400 1

LDL1 Load Lv Power 3 UNITS $2,400 1

ELV4 Elevator Com 3 1 UNITS $27,200 1

ELV5 Elevator Com 4 2 UNITS $57,900 1

Land

Outbuildings

Outbuildings 

Code Description Sub Code Sub Description Size Value Bldg #

PAV1 Asphalt Paving 160000 S.F. $160,000 1

LT1 Lights 1 5 UNITS $2,800 1

CAN1 Canopy 192 S.F. $1,500 1

LT2 Lights 2 6 UNITS $3,700 1

LT3 Lights 3 2 UNITS $1,300 1

OP OpenPorchFrm 504 S.F. $4,000 1

Valuation History

Appraisal 

Valuation Year Improvements Land Total

2017 $4,923,000 $1,077,000 $6,000,000

2015 $4,923,000 $1,077,000 $6,000,000

2014 $7,590,000 $1,077,000 $8,667,000

Assessment 

Valuation Year Improvements Land Total

2017 $3,446,100 $753,900 $4,200,000

2015 $3,446,100 $753,900 $4,200,000

2014 $5,313,100 $753,900 $6,067,000



Town of Watertown

Parcel:  7322  Acres: 9.08
Name: SIEMON REALTY COMPANY
Site: 27 SIEMON COMPANY DR
Sale: $0 on 2004-12-27 Reason= Qual=U

Mail:

27 SIEMON COMPANY DR
WATERTOWN, CT 06795

Land Value: 1077000
Improvement Value: 4441000
Accessory Value: 312700
Total Value: 6000000

The Town of Watertown makes every effort to produce the most accurate information possible. No warranties, expressed or implied, are provided for
the data herein, its use or interpretation. The assessment information is from the last certified taxroll. All data is subject to change before the next
certified taxroll.
Date printed:  01/27/17 : 14:46:38



Exhibit C

Construction Drawings



SITE NUMBER: CT1130
SITE NAME:  WATERTOWN

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

SITE NUMBER: CT1130

SITE NAME: WATERTOWN

FA CODE: 10035384

PACE ID: MRCTB055444, MRCTB053352, MRCTB054358, MRCTB061738,
MRCTB056234, MRCTB054363

PROJECT: 5G NR 1SR CBAND, 4T4R RETROFIT, 5G NR SR UPGRADE

PROJECT
SITE

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

72 HOURS

UNDERGROUND SERVICE ALERT

SHEET NO. DESCRIPTION REV.



SITE NUMBER: CT1130
SITE NAME:  WATERTOWN

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

GROUNDING NOTES
GENERAL NOTES



SITE NUMBER: CT1130
SITE NAME:  WATERTOWN

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

COMPOUND PLAN EQUIPMENT PLAN



SITE NUMBER: CT1130
SITE NAME:  WATERTOWN

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

PROPOSED ANTENNA LAYOUT ELEVATION

EXISTING ANTENNA LAYOUT

·

·



SITE NUMBER: CT1130
SITE NAME:  WATERTOWN

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

FINAL ANTENNA SCHEDULE

PROPOSED RRUS DETAIL

NOTE:

DC SURGE SUPPRESSOR DETAIL

DUAL RRU MOUNT  DETAIL

PROPOSED DC12  MOUNTING DETAILDC12 DETAIL



SITE NUMBER: CT1130
SITE NAME:  WATERTOWN

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

PROPOSED LTE ANTENNA MOUNTING DETAIL PROPOSED C-BAND ANTENNA MOUNTING DETAIL



SITE NUMBER: CT1130
SITE NAME:  WATERTOWN

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

STRUCTURAL NOTES: SPECIAL INSPECTIONS (REFERENCE IBC CHAPTER 17):
SPECIAL INSPECTION CHECKLIST

BEFORE CONSTRUCTION

1

2

 REQUIRED 3

DURING CONSTRUCTION

 REQUIRED

4

5

AFTER CONSTRUCTION

 REQUIRED 6

 REQUIRED



SITE NUMBER: CT1130
SITE NAME:  WATERTOWN

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

GROUNDING RISER DIAGRAM GROUND BAR - DETAIL (AS REQUIRED)

GROUND WIRE TO GROUND BAR CONNECTION DETAIL TYPICAL GROUND BAR CONNECTION DETAIL



SITE NUMBER: CT1130
SITE NAME:  WATERTOWN

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

RF PLUMBING DIAGRAM
NOTE:

NOTE:

NOTE:



Exhibit D

Structural Analysis Report



Chimney Design Calculations by ICC Commonwealth 
795 Wurlitzer Drive, North Tonawanda, NY 14120 

 

Completed by: John Dennan, P.E., 02/07/2023 

Customer: TEP Northeast 
ICC Project Number: 2248 
Site: 76 Westbury Park Road | Watertown, CT 06795 
Chimney Description: 140’ Radial Brick Chimney 
 
Summary:   
 

The following is a structural analysis of a 140’ radial brick chimney at site mentioned in title above. With 
the proposed AT&T cellular equipment modifications at the 135’ elevation, it was found that the chimney shell is 
not overstressed. This analysis assumes the brick chimney is in good condition with sound brick and mortar 
throughout its height. Therefore, the chimney must have the repairs noted below to make the chimney usable 
for AT&T to install their proposed equipment. This analysis assumes all repairs required from list below have 
been completed and all antenna mounts have been designed by others. If repairs are ignored, this chimney will 
likely be overstressed structurally which may lead to further damage and possible chimney failure. The existing 
foundation was not analyzed and therefore is not a design responsibility of ICC Commonwealth. 
 
Repairs required:  
1) Rake out and point all loose and open mortar joints on the exterior of radial section of the chimney column.    

Approximately 20% to 25% is required. 
2) Replace spalled brick faces in the radial section of the chimney.  Approximately (12) to (15) are required. 
3) Rake out and point all loose and open mortar joints throughout the common brick pedestal.   Approximately 

10% to 15% is required.    
4) Remove and replace loose brickwork in the corbel section of the pedestal on the East side.    
5) Partial removal and replace the deteriorated sections of the cement water table at the top of the pedestal. 
6) Cut out and point the 8’ to 9’ vertical crack found on the South side of the pedestal.   
7) Cut out and point the vertical crack on the West side of the brick pedestal.    
8) Remove loose and deteriorated spalls withing exterior of the foundation and repair with Sika Top 123 Plus.   

Repair remaining cracks with Sika Flex 11FC.    
9) Repair and replace (2) broken downlead anchors and reattached lightning protection downlead on the East 

side.   
10) Install new self-taping screws to hold down the roof access panel on the side lifting.         
 

 
 
 
 
 
 
 
 
 
 
 
 

 Analysis Results 

 Approved – Structure can accommodate the proposed changes.  
No repairs required. 

  

X Conditional Approval - Structure can accommodate the proposed changes. 
Repairs required. 

  

 Not Approved - Structure cannot accommodate the proposed changes 
without reinforcement. 

  

 

All repairs should be supervised under a qualified and experienced 
professional. If repairs are required and not performed and supervised by 
a licensed professional engineer, additional inspection is required. 
 

02/07/2023
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6/3/22, 3:20 PM ATC Hazards by Location

https://hazards.atcouncil.org/#/wind?lat=41.6037641&lng=-73.1117191&address=76 Westbury Park Rd%2C Watertown%2C CT 06795%2C USA 1/2

Hazards by Location

Search Information

Address: 76 Westbury Park Rd, Watertown, CT 06795,
USA

Coordinates: 41.6037641, -73.1117191

Elevation: 482 ft

Timestamp: 2022-06-03T19:20:02.757Z

Hazard Type: Wind

ASCE 7-16

MRI 10-Year 75 mph

MRI 25-Year 83 mph

MRI 50-Year 89 mph

MRI 100-Year 96 mph

Risk Category I 106 mph

Risk Category II 116 mph

Risk Category III 125 mph

Risk Category IV  129 mph

You are in a wind-borne debris region if
you are also within 1 mile of the coastal
mean high water line.

ASCE 7-10

MRI 10-Year 76 mph

MRI 25-Year 85 mph

MRI 50-Year 91 mph

MRI 100-Year 97 mph

Risk Category I 108 mph

Risk Category II 119 mph

Risk Category III-IV 127 mph

ASCE 7-05

ASCE 7-05 Wind Speed 98 mph

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building
code adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before
proceeding with design.

Disclaimer
Hazard loads are interpolated from data provided in ASCE 7 and rounded up to the nearest whole integer. Per ASCE 7, islands and coastal
areas outside the last contour should use the last wind speed contour of the coastal area – in some cases, this website will extrapolate past
the last wind speed contour and therefore, provide a wind speed that is slightly higher. NOTE: For queries near wind-borne debris region
boundaries, the resulting determination is sensitive to rounding which may affect whether or not it is considered to be within a wind-borne
debris region.

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

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility
or liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without
competent examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does

482 ft

Map data ©2022 Google

https://maps.google.com/maps?ll=41.604917,-73.104606&z=13&t=m&hl=en-US&gl=US&mapclient=apiv3


Spreadsheet calculates wind pressures on sections of the chimny using Code ASCE 7-16 Wind Criteria

Height of chimney, h 140 ft
Define risk category II Table 1.5-1
Define exposure factor B Section 26.7.3
Basic wind speed, V 116 mph Attached Sheet, ASCE 7-16 wind properties

Gust factor, G 0.85 Section 26.11.1
Topographic factor, Kzt 1.0 Section 26.8.2
Directionality factor, Kd 1.0 Round chimney, Table 26.6-1
Ground elevation factor, Ke 1.0 Section 26.9

Wind pressure, q 29.28 psf q = 0.00256KztKdKeGV2 (Eq. 26.10-1)

ΔH (factored) Fdes 0.6*Fdes

SECTION (ft) Kz Cf Cf (psf) (psf) Shape
1 130-140 1.08 1.11 1.44 45.63 27.38 Round Antenna
2 120-130 1.05 1.10 1.43 43.96 26.38 Round Antenna
3 110-120 1.03 0.85 0.86 25.89 15.53 Round
4 90-110 0.99 0.84 0.85 24.59 14.76 Round
5 70-90 0.93 0.84 0.85 23.10 13.86 Round
6 50-70 0.85 0.83 0.84 20.86 12.52 Round
7 30-50 0.76 0.83 0.83 18.47 11.08 Round
8 10-30 0.62 1.23 1.23 22.33 13.40 Octagon
9 0-10 0.57 1.23 1.23 20.53 12.32 Octagon

Fdes = q*Kz*Cf

Fdes < 16 psf, then use 16 psf for minimum wind pressure 27.1.5 and 28.3.4
0.6*Fdes based on ASD Load Combination 2

Calculate Kz as mid-height elevation of section for exposure category using Table 26.10-1
Calculate Cf from Figure 29.4-1
   Rough for standard brick, very rough at locations of equipment & antenna

30% increase in Cf at regions with antennas



Chimney Design Calculations by ICC Commonwealth
795 Wurlitzer Drive, North Tonawanda, NY 14120

 Input Stack Profile Data:

Starting from top of stack and working downward, enter data for each stack section to be analyzed:

TopOD
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in:= BtmOD
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in:= WallThk
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in:= SectHgt
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Chimney Design Calculations by ICC Commonwealth
795 Wurlitzer Drive, North Tonawanda, NY 14120

 Input Wind Load and Unit Weight Data:

Starting from top of stack and working downward, enter data for each stack section to be analyzed:

DesignWindLoad
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:= WindCoefficient
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:= UnitWeight
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Chimney Design Calculations by ICC Commonwealth
795 Wurlitzer Drive, North Tonawanda, NY 14120

 Calculate Total Number of Stack Sections:

NoSections = Total number of stack sections
being analyzed

NoSections Mp 0

Mp
r

1 SectHgt
r

0>if

Mp
r

0 SectHgt
r

0if

r 1 35..for

Mp

:=

NoSections 9=

N NoSections:=

N 9= (N is used in calculations below)

 Calculate Dead Loads at Bottom of Each Stack Section:

DeadLoad = Total dead load at bottom of each individual
stack section all by itself

DeadLoad DL
1

SectWgt
1



Mp DL
r 1- SectWgt

r
+

DL
r

Mp

r 2 N..for

DL

:= DeadLoad

20.096

45.973

72.697

140.135

224.346

327.005

449.716

639.52

740.913

























lb 1000=
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Chimney Design Calculations by ICC Commonwealth
795 Wurlitzer Drive, North Tonawanda, NY 14120

 Calculate Stress:

Fa = Axial load at bottom of each stack
section.  This includes all dead load above
the bottom of the stack section, including
the stack section itself plus all other stack
sections above it.

Fa

Fa
r

DeadLoad
r

Area
r



r 1 N..for

Fa

:=

Fb = Bending stress due to wind at bottom
of each stack section.  This includes all
wind load on the stack section itself plus
the wind load on all stack sections above it.

Fb

Fb
r

TotalSectionMoment
r

SectionMod
r



r 1 N..for

Fb

:=

Fa

8.264

14.681

22.148

33.165

42.621

51.064

58.909

58.496

63.432

























lb

in
2

= Fb

2.562

7.844

15.34

28.021

38.852

47.659

54.728

49.621

54.797

























lb

in
2

=

The weight of the antennas is negligible to the self weight of the chimney, therefore it is essentially no change to
the seismic response of the structure due to this equipment.

2248 - Watertown CT.xmcd 13



Allowable stresses on the chimney using Code ACI 530-13/ASCE 5-13/TMS 402-13

Height of Chimney (h in feet) 140 fm
' (psi) 1,000

Sect.
Wall Thk.

 (in)
OD
(ft)

ID
(ft)

r
(ft) h/r

Fa

(psi)
Fbc

(psi)
fa

(psi)
fbc

(psi)
(fa/Fa) +
(fbc/Fbc)

fbt

(psi)
Fbt

(psi) fbt / Fbt

1 8 8.73 7.40 2.86 48.94 219 333 8.26 2.56 0.045 -2.40 25 -0.10
2 10 9.14 7.47 2.95 47.43 221 333 14.68 7.84 0.090 -0.96 25 -0.04
3 10 9.54 7.87 3.09 45.27 224 333 22.15 15.34 0.145 2.05 25 0.08
4 12 10.34 8.34 3.32 42.16 227 333 33.17 28.02 0.230 8.12 25 0.32
5 14 11.14 8.81 3.55 39.43 230 333 42.62 38.85 0.302 13.28 25 0.53
6 16 11.95 9.28 3.78 37.01 233 333 51.06 47.66 0.363 17.02 25 0.68
7 18 12.75 9.75 4.01 34.89 234 333 58.91 54.73 0.416 19.38 25 0.78

Fbc = (1/3)fm
'

fbt = (+) compressive, (-) tensile = fbc - 0.6*fa

For h/r < 99:  Fa = (1/4)fm
'[1 - (h/140r)

For h/r > 99:  Fa = (1/4)fm
'(70r/h)2]



Octagonal Stresses

Chimney section 8

B 14.08 ft
b 10.08 ft
Unit Weight 125 pcf
Height 20 ft
Dead Load Above 449,716 lb
Moment 1,444,583 ft-lb

Aout = 0.83*B2 164.54 ft2

Ain = 0.83*b2 84.33 ft2

Atotal = Aout - Ain (ft2) 80.21 ft2

Moment of Inertia, I = (A/12)*[B2(1+2cos2(22.5)/4cos2(22.5)]

Iout 2,156 ft4

Iin 566 ft4

It = Iout - Iin (ft4) 1,589 ft4

Section Modulus, S = I/c where c = B / 2
S 226 ft3

Weight of Pedestal 200,528 lbs (Unit Weight * Height * Area)
Total Dead Load 650,244 lbs (Weight of Pedestal + Dead Load Above)

Axial, fa = DL / A 56 psi
Bending, fb = M / S 44 psi
ft = fa - fb 11.860 psi (+) tensile, (-) compression

Allowable tensile, Fa 40.0 psi

Ratio: ft / Fa 0.297 PASS Must be < 1.0



Octagonal Stresses

Chimney section 9

B 14.08 ft
b 9.75 ft
Unit Weight 125 pcf
Height 10 ft
Dead Load Above 639,520 lb
Moment 1,666,801 ft-lb

Aout = 0.83*B2 164.54 ft2

Ain = 0.83*b2 78.90 ft2

Atotal = Aout - Ain (ft2) 85.64 ft2

Moment of Inertia, I = (A/12)*[B2(1+2cos2(22.5)/4cos2(22.5)]

Iout 2,156 ft4

Iin 496 ft4

It = Iout - Iin (ft4) 1,660 ft4

Section Modulus, S = I/c where c = B / 2
S 236 ft3

Weight of Pedestal 107,053 lbs (Unit Weight * Height * Area)
Total Dead Load 746,573 lbs (Weight of Pedestal + Dead Load Above)

Axial, fa = DL / A 61 psi
Bending, fb = M / S 49 psi
ft = fa - fb 11.445 psi (+) tensile, (-) compression

Allowable tensile, Fa 40.0 psi

Ratio: ft / Fa 0.286 PASS Must be < 1.0



Exhibit E

Mount Analysis



(TEP OPCO, LLC)

 p: 978.557.5553 a: 45 Beechwood Drive, N. Andover, MA  01845

February 6, 2023 (Rev. 1)
March 3, 2022

SAI Communications
12 Industrial Way
Salem NH, 03079

RE: AT&T Site Number: CT1130
FA Number: 10035384
PACE Number: MRCTB056234
PT Number: 2051A11LES
TEP Site Number: 386942
AT&T Site Name: WATERTOWN
Site Address: 76 Westbury Park Road

Watertown, CT 06795

To Whom It May Concern:

TEP Northeast (TEP NE) has been authorized by SAI Communications to perform a mount analysis on the
existing AT&T antenna/RRH mounts to determine their capability of supporting the following additional
loading:

· (3) 800-10965 Antennas (78.7”x20.0”x6.9” – Wt. = 109 lbs. /each)

· (2) B14 4478 RRH’s (18.1”x13.4”x8.3” – Wt. = 60 lbs. /each)

· (3) 4415 B25 RRH’s (16.5”x13.4”x5.9” – Wt. = 46 lbs. /each)

· (3) 4449 B5/B12 RRH’s (17.9”x13.2”x9.4” – Wt. = 73 lbs. /each)

· (2) DC6-48-60-18-8F Surge Arrestor (31.4”x10.2” Φ – Wt. = 29 lbs. /each)

· (3) DMP65R-BU6EA-K Antennas (71.2”x20.7”x9.7” – Wt. = 116 lbs. /each)

· (3) AIR6419 Antennas (31.1”x16.1”x7.3” – Wt. = 66 lbs. /each)

· (3) AIR6449 Antennas (30.6”x15.9”x10.6” – Wt. 82 lbs. /each)

· (1) 4478 B14 RRH’s (18.1”x13.4”x8.3” – Wt. = 60 lbs. /each)

· (3) 8843 B2/B66A RRH’s (14.9”x13.2”x10.9” – Wt. = 72 lbs. /each)

· (1) DC6-48-60-18-8F Surge Arrestor (31.4”x10.2” Φ – Wt. = 29 lbs.)

*Proposed equipment shown in bold.

Mount fabrication drawings prepared by Sabre Industries Towers & Poles, P/N C10857001C, dated
December 22, 2015 were used to perform this analysis. TEP NE conducted a ground audit of the existing AT&T
antenna mounts on  November 6, 2021.



Page 2 of 5
Re: CT1130

February 6, 2023 (Rev.1)

 p: 978.557.5553 a: 45 Beechwood Drive, N. Andover, MA  01845

Mount Analysis Methods:

· This analysis was conducted in accordance with EIA/TIA-222-H, Structural Standards for Steel
Antenna Towers and Antenna Supporting Structures, the International Building Code 2021 with 2022
Connecticut State Building Code, and AT&T Mount Technical Directive – R22.

· TEP NE considers this mount to be asymmetrical and has applied wind loads in 30 degree increments
all around the mount. Per TIA-222-H and Appendix P of the Connecticut State Building Code, the
max basic wind speed for this site is equal to 120 mph with a max basic wind speed with ice of 50
mph and a max ice thickness of 1.0 in.  An escalated ice thickness of 1.15 in was used for this analysis.

· TEP NE considers this site to be exposure category B; tower is located in an urban/suburban or
wooded area with numerous closely spaced obstructions.

· TEP NE considers this site to be topographic category 1; tower is located on flat terrain or the bottom
of a hill or ridge.

· TEP NE considers this site to have a spectral response acceleration parameter at short periods, SS, of
0.189 and a spectral response acceleration parameter at a period of 1 second, S1, of 0.054.

· The mount has been analyzed with load combinations consisting of 500 lbs live load using a service
wind speed of 30 mph wind on the worst case antenna. Analysis performed on each antenna pipe
to determine worst case location; worst case location was antenna position 4.

· The mount has been analyzed with load combinations consisting of a 250 lbs live load in a worst case
location on the mount.

· The existing mounts are secured to the existing smokestack with threaded rods and steel bands
tightened around the smokestack. TEP NE considers the threaded rods to be the governing
connection member.

Based on our evaluation, we have determined that the existing mounts ARE CAPABLE of supporting the
proposed installation.

Component Controlling Load Case Stress Ratio Pass/Fail

Existing Mount Rating 15 LC87 53% PASS

Reference Documents:

· Fabrication drawings prepared by Sabre Industries Towers & Poles, P/N C10857001C, dated
December 22, 2015.





Page 4 of 5
Re: CT1130

February 6, 2023 (Rev.1)

 p: 978.557.5553 a: 45 Beechwood Drive, N. Andover, MA  01845

FIELD PHOTOS:
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FIELD PHOTOS (CONT.):



Wind & Ice
Calculations



Date: 1/31/2023
Project Name:   WATERTOWN
Project No.:        CT1130
Designed By:      RL Checked By:  MSC

2.6.5.2 Velocity Pressure Coeff:

Kz= 2.01 (z/zg)
 2/α z= 135 (ft)

zg= 1200 (ft)
Kz= 1.077 α= 7.0

Kzmin ≤ Kz ≤ 2.01

Table 2-4
Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9
C 900 ft 9.5 0.85 1.0
D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor:

Table 2-5
Topo. Category Kt f

2 0.43 1.25
3 0.53 2.0
4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]2 Kh= e (f*z/H)

Kzt= 1 Kh= 1.0
Kc= 0.9 (from Table 2-4)

(If Category 1 then K zt =1.0) Kt= 0 (from Table 2-5)
f= 0 (from Table 2-5)

Category= 1 z= 135
zs= 480 (Mean elevation of base of structure above sea level)
H= 0 (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)
Ke= 0.98 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti = 1.00 in
Importance Factor = I= 1.00 (from Table 2-3)

Kiz = 1.15 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz = 1.15 in



Date: 1/31/2023
Project Name:   WATERTOWN
Project No.:        CT1130
Designed By:      RL          Checked By:  MSC

2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 - 3.0] h= ht. of structure

h= 140 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances Gh= 1.0

2.6.9.4 Structures Supported on Other Structures
(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.077 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)
Ks= 1.0 (from 2.6.7)

qz= 37.06 Ke= 0.98 (from 2.6.8)
qz (ice)= 6.43 Kd= 0.95 (from Table 2-2)
qz (30)= 2.32 Vmax= 120 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph
V30= 30 mph

Table 2-2
Structure Type

Latticed structures with triangular, square or rectangular cross
sections

0.85

Tubular pole structures supporting antennas enclosed within a
cylindrical shroud

1.00

Tubular pole structures, latticed structures with other cross
sections, appurtenances

0.95

Wind Direction Probability Factor, Kd



Date: 1/31/2023
Project Name:   WATERTOWN
Project No.:        CT1130
Designed By:      RL          Checked By:  MSC

Determine Ca:

Table 2-9

Round C < 39
(Subcritical)
39 ≤ C ≤ 78

(Transitional)
C > 78

(Supercritical)

Ice Thickness = 1.15 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect
Ratio

Ca Force (lbs)
Force (lbs)

(w/ Ice)
Force (lbs)
(30 mph)

800-10965 Antenna 78.7 20.0 6.9 10.93 3.94 1.26 512 102 32

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.93 1.20 155 33 10

DMP65R-BU6EA-K Antenna 71.2 20.7 9.7 10.24 3.44 1.24 471 94 29

AIR6449 Antenna 30.6 15.9 10.6 3.38 1.92 1.20 150 32 9

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.90 1.20 52 13 3
4449 B5/B12 RRH (Side) (Shielded) 17.9 4.7 13.2 0.58 3.81 1.26 27 8 2

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.20 50 12 3
8843 B2/B66A RRH (Side) (Shielded) 14.9 5.5 13.2 0.56 2.73 1.21 25 7 2

4415 B25 RRH (Side) 16.5 6.3 13.5 0.72 2.62 1.21 32 9 2

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 2.18 1.20 46 12 3

DC6-48-60-18-8F  Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 58 13 4

3/4" Round Bar 0.8 12.0 - 0.06 0.06 1.20 3

2" Pipe 2.4 12.0 - 0.20 0.20 1.20 9

3-1/2" Pipe 4.0 12.0 - 0.33 0.33 1.20 15

1.2

Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25
Force Coefficients (Ca) for Appurtenances

Member Type
Ca Ca Ca

2.0
Square/Rectangular HSS 1.2 - 2.8(rs) ≥ 0.85 1.4 - 4.0(rs) ≥ 0.90 2.0 - 6.0(rs) ≥ 1.25

Note:  Linear interpolation may be used for aspect ratios other than those shown.

Flat

Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.

(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

1.2

0.7

4.14/(C0.485)

0.5

3.66/(C0.415) 46.8/(C.1.0)

1.4

0.8

0.6 0.6



Date: 1/31/2023
Project Name:   WATERTOWN
Project No.:        CT1130

Designed By:      RL          Checked By:  MSC

Angle = 30 (deg)   Ice Thickness = 1.15 in. Equivalent Angle = 210 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area
(normal)

Flat Area
(side)

Aspect
Ratio

(normal)

Aspect
Ratio
(side)

Ca (normal) Ca
(side)

Force (lbs)
(normal)

Force (lbs)
(side)

Force (lbs)
    (angle)

800-10965 Antenna 78.7 20.0 6.9 10.93 3.77 3.94 11.41 1.26 1.55 512 216 438

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 155 75 135

DMP65R-BU6EA-K Antenna 71.2 20.7 9.7 10.24 4.80 3.44 7.34 1.24 1.41 471 251 416

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 150 102 138

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 52 73 57
4449 B5/B12 RRH (Side) (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 27 73 39

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 50 61 53
8843 B2/B66A RRH (Side) (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 25 61 34

4415 B25 RRH (Side) 16.5 6.3 13.5 0.72 1.55 2.62 1.22 1.21 1.20 32 69 41

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 46 75 54

WIND LOADS WITH ICE:

800-10965 Antenna 81.0 22.3 9.2 12.55 5.18 3.63 8.80 1.25 1.46 101 49 88

AIR6419 Antenna 33.4 18.4 9.6 4.27 2.23 1.82 3.48 1.20 1.24 33 18 29

DMP65R-BU6EA-K Antenna 73.5 23.0 12.0 11.74 6.13 3.20 6.12 1.23 1.36 93 54 83

AIR6449 Antenna 32.9 18.2 12.9 4.16 2.95 1.81 2.55 1.20 1.20 32 23 30

4449 B5/B12 RRH (Side) 20.2 11.7 15.5 1.64 2.17 1.73 1.30 1.20 1.20 13 17 14
4449 B5/B12 RRH (Side) (Shielded) 20.2 7.0 15.5 0.98 2.17 2.89 1.30 1.22 1.20 8 17 10

8843 B2/B66A RRH (Side) 17.2 13.2 15.5 1.58 1.85 1.30 1.11 1.20 1.20 12 14 13
8843 B2/B66A RRH (Side) (Shielded) 17.2 7.8 15.5 0.93 1.85 2.22 1.11 1.20 1.20 7 14 9

4415 B25 RRH (Side) 18.8 8.6 15.8 1.12 2.06 2.19 1.19 1.20 1.20 9 16 10

B14 4478 RRH (Side) 20.4 10.6 15.7 1.50 2.22 1.92 1.30 1.20 1.20 12 17 13

WIND LOADS AT 30 MPH:

800-10965 Antenna 78.7 20.0 6.9 10.93 3.77 3.94 11.41 1.26 1.55 32 14 27

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 10 5 8

DMP65R-BU6EA-K Antenna 71.2 20.7 9.7 10.24 4.80 3.44 7.34 1.24 1.41 29 16 26

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 9

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 3 5 4
4449 B5/B12 RRH (Side) (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 2 5 2

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 3 4 3
8843 B2/B66A RRH (Side) (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 2 4 2

4415 B25 RRH (Side) 16.5 6.3 13.5 0.72 1.55 2.62 1.22 1.21 1.20 2 4 3

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 3

WIND LOADS



Date: 1/31/2023
Project Name:   WATERTOWN
Project No.:        CT1130

Designed By:      RL          Checked By:  MSC

Angle = 60 (deg)   Ice Thickness = 1.15 in. Equivalent Angle = 240 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area
(normal)

Flat Area
(side)

Aspect
Ratio

(normal)

Aspect
Ratio
(side)

Ca
(normal)

Ca
(side)

Force
(lbs)

(normal)

Force (lbs)
(side)

Force (lbs)
    (angle)

800-10965 Antenna 78.7 20.0 6.9 10.93 3.77 3.94 11.41 1.26 1.55 512 216 290

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 155 75 95

DMP65R-BU6EA-K Antenna 71.2 20.7 9.7 10.24 4.80 3.44 7.34 1.24 1.41 471 251 306

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 150 102 114

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 52 73 68
4449 B5/B12 RRH (Side) (Shielded) 17.9 7.1 13.2 0.88 1.64 2.54 1.36 1.20 1.20 39 73 64

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 50 61 58
8843 B2/B66A RRH (Side) (Shielded) 14.9 8.2 13.2 0.85 1.37 1.82 1.13 1.20 1.20 38 61 55

4415 B25 RRH (Side) 16.5 6.3 13.5 0.72 1.55 2.62 1.22 1.21 1.20 32 69 60

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 46 75 68

WIND LOADS WITH ICE:

800-10965 Antenna 81.0 22.3 9.2 12.55 5.18 3.63 8.80 1.25 1.46 101 49 62

AIR6419 Antenna 33.4 18.4 9.6 4.27 2.23 1.82 3.48 1.20 1.24 33 18 22

DMP65R-BU6EA-K Antenna 73.5 23.0 12.0 11.74 6.13 3.20 6.12 1.23 1.36 93 54 63

AIR6449 Antenna 32.9 18.2 12.9 4.16 2.95 1.81 2.55 1.20 1.20 32 23 25

4449 B5/B12 RRH (Side) 20.2 11.7 15.5 1.64 2.17 1.73 1.30 1.20 1.20 13 17 16
4449 B5/B12 RRH (Side) (Shielded) 20.2 7.0 15.5 0.98 2.17 2.89 1.30 1.22 1.20 8 17 15

8843 B2/B66A RRH (Side) 17.2 13.2 15.5 1.58 1.85 1.30 1.11 1.20 1.20 12 14 14
8843 B2/B66A RRH (Side) (Shielded) 17.2 7.8 15.5 0.93 1.85 2.22 1.11 1.20 1.20 7 14 13

4415 B25 RRH (Side) 18.8 8.6 15.8 1.12 2.06 2.19 1.19 1.20 1.20 9 16 14

B14 4478 RRH (Side) 20.4 10.6 15.7 1.50 2.22 1.92 1.30 1.20 1.20 12 17 16

WIND LOADS AT 30 MPH:

800-10965 Antenna 78.7 20.0 6.9 10.93 3.77 3.94 11.41 1.26 1.55 32 14 18

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 10 5 6

DMP65R-BU6EA-K Antenna 71.2 20.7 9.7 10.24 4.80 3.44 7.34 1.24 1.41 29 16 19

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 7

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 3 5 4
4449 B5/B12 RRH (Side) (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 2 5 4

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 3 4 4
8843 B2/B66A RRH (Side) (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 2 4 3

4415 B25 RRH (Side) 16.5 6.3 13.5 0.72 1.55 2.62 1.22 1.21 1.20 2 4 4

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 4

WIND LOADS



Date: 1/31/2023
Project Name:   WATERTOWN
Project No.:        CT1130

Designed By:      RL          Checked By:  MSC

Angle = 90 (deg)   Ice Thickness = 1.15 in. Equivalent Angle = 270 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area
(normal)

Flat Area
(side)

Aspect
Ratio

(normal)

Aspect
Ratio
(side)

Ca
(normal)

Ca
(side)

Force
(lbs)

(normal)

Force (lbs)
(side)

Force (lbs)
   (angle)

800-10965 Antenna 78.7 20.0 6.9 10.93 3.77 3.94 11.41 1.26 1.55 512 216 216

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 155 75 75

DMP65R-BU6EA-K Antenna 71.2 20.7 9.7 10.24 4.80 3.44 7.34 1.24 1.41 471 251 251

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 150 102 102

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 52 73 73
4449 B5/B12 RRH (Side) (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 27 73 73

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 50 61 61
8843 B2/B66A RRH (Side) (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 25 61 61

4415 B25 RRH (Side) 16.5 6.3 13.5 0.72 1.55 2.62 1.22 1.21 1.20 32 69 69

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 46 75 75

WIND LOADS WITH ICE:

800-10965 Antenna 81.0 22.3 9.2 12.55 5.18 3.63 8.80 1.25 1.46 101 49 49

AIR6419 Antenna 33.4 18.4 9.6 4.27 2.23 1.82 3.48 1.20 1.24 33 18 18

DMP65R-BU6EA-K Antenna 73.5 23.0 12.0 11.74 6.13 3.20 6.12 1.23 1.36 93 54 54

AIR6449 Antenna 32.9 18.2 12.9 4.16 2.95 1.81 2.55 1.20 1.20 32 23 23

4449 B5/B12 RRH (Side) 20.2 11.7 15.5 1.64 2.17 1.73 1.30 1.20 1.20 13 17 17
4449 B5/B12 RRH (Side) (Shielded) 20.2 7.0 15.5 0.98 2.17 2.89 1.30 1.22 1.20 8 17 17

8843 B2/B66A RRH (Side) 17.2 13.2 15.5 1.58 1.85 1.30 1.11 1.20 1.20 12 14 14
8843 B2/B66A RRH (Side) (Shielded) 17.2 7.8 15.5 0.93 1.85 2.22 1.11 1.20 1.20 7 14 14

4415 B25 RRH (Side) 18.8 8.6 15.8 1.12 2.06 2.19 1.19 1.20 1.20 9 16 16

B14 4478 RRH (Side) 20.4 10.6 15.7 1.50 2.22 1.92 1.30 1.20 1.20 12 17 17

WIND LOADS AT 30 MPH:

800-10965 Antenna 78.7 20.0 6.9 10.93 3.77 3.94 11.41 1.26 1.55 32 14 14

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 10 5 5

DMP65R-BU6EA-K Antenna 71.2 20.7 9.7 10.24 4.80 3.44 7.34 1.24 1.41 29 16 16

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 6

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 3 5 5
4449 B5/B12 RRH (Side) (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 2 5 5

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 3 4 4
8843 B2/B66A RRH (Side) (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 2 4 4

4415 B25 RRH (Side) 16.5 6.3 13.5 0.72 1.55 2.62 1.22 1.21 1.20 2 4 4

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 5

WIND LOADS



Date: 1/31/2023
Project Name:   WATERTOWN
Project No.:        CT1130

Designed By:      RL          Checked By:  MSC

Angle = 120 (deg)   Ice Thickness = 1.15 in. Equivalent Angle = 300 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area
(normal)

Flat Area
(side)

Aspect
Ratio

(normal)

Aspect
Ratio
(side)

Ca
(normal)

Ca
(side)

Force (lbs)
(normal)

Force (lbs)
(side)

Force (lbs)
    (angle)

800-10965 Antenna 78.7 20.0 6.9 10.93 3.77 3.94 11.41 1.26 1.55 512 216 290

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 155 75 95

DMP65R-BU6EA-K Antenna 71.2 20.7 9.7 10.24 4.80 3.44 7.34 1.24 1.41 471 251 306

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 150 102 114

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 52 73 68
4449 B5/B12 RRH (Side) (Shielded) 17.9 7.1 13.2 0.88 1.64 2.54 1.36 1.20 1.20 39 73 64

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 50 61 58
8843 B2/B66A RRH (Side) (Shielded) 14.9 8.2 13.2 0.85 1.37 1.82 1.13 1.20 1.20 38 61 55

4415 B25 RRH (Side) 16.5 6.3 13.5 0.72 1.55 2.62 1.22 1.21 1.20 32 69 60

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 46 75 68

WIND LOADS WITH ICE:

800-10965 Antenna 81.0 22.3 9.2 12.55 5.18 3.63 8.80 1.25 1.46 101 49 62

AIR6419 Antenna 33.4 18.4 9.6 4.27 2.23 1.82 3.48 1.20 1.24 33 18 22

DMP65R-BU6EA-K Antenna 73.5 23.0 12.0 11.74 6.13 3.20 6.12 1.23 1.36 93 54 63

AIR6449 Antenna 32.9 18.2 12.9 4.16 2.95 1.81 2.55 1.20 1.20 32 23 25

4449 B5/B12 RRH (Side) 20.2 11.7 15.5 1.64 2.17 1.73 1.30 1.20 1.20 13 17 16
4449 B5/B12 RRH (Side) (Shielded) 20.2 7.0 15.5 0.98 2.17 2.89 1.30 1.22 1.20 8 17 15

8843 B2/B66A RRH (Side) 17.2 13.2 15.5 1.58 1.85 1.30 1.11 1.20 1.20 12 14 14
8843 B2/B66A RRH (Side) (Shielded) 17.2 7.8 15.5 0.93 1.85 2.22 1.11 1.20 1.20 7 14 13

4415 B25 RRH (Side) 18.8 8.6 15.8 1.12 2.06 2.19 1.19 1.20 1.20 9 16 14

B14 4478 RRH (Side) 20.4 10.6 15.7 1.50 2.22 1.92 1.30 1.20 1.20 12 17 16

WIND LOADS AT 30 MPH:

800-10965 Antenna 78.7 20.0 6.9 10.93 3.77 3.94 11.41 1.26 1.55 32 14 18

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 10 5 6

DMP65R-BU6EA-K Antenna 71.2 20.7 9.7 10.24 4.80 3.44 7.34 1.24 1.41 29 16 19

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 7

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 3 5 4
4449 B5/B12 RRH (Side) (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 2 5 4

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 3 4 4
8843 B2/B66A RRH (Side) (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 2 4 3

4415 B25 RRH (Side) 16.5 6.3 13.5 0.72 1.55 2.62 1.22 1.21 1.20 2 4 4

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 4

WIND LOADS



Date: 1/31/2023
Project Name:   WATERTOWN
Project No.:        CT1130

Designed By:      RL          Checked By:  MSC

Angle = 150 (deg)   Ice Thickness = 1.15 in. Equivalent Angle = 330 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area
(normal)

Flat Area
(side)

Aspect
Ratio

(normal)

Aspect
Ratio
(side)

Ca
(normal)

Ca
(side)

Force
(lbs)

(normal)

Force
(lbs)
(side)

Force (lbs)
    (angle)

800-10965 Antenna 78.7 20.0 6.9 10.93 3.77 3.94 11.41 1.26 1.55 512 216 438

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 155 75 135

DMP65R-BU6EA-K Antenna 71.2 20.7 9.7 10.24 4.80 3.44 7.34 1.24 1.41 471 251 416

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 150 102 138

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 52 73 57
4449 B5/B12 RRH (Side) (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 27 73 39

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 50 61 53
8843 B2/B66A RRH (Side) (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 25 61 34

4415 B25 RRH (Side) 16.5 6.3 13.5 0.72 1.55 2.62 1.22 1.21 1.20 32 69 41

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 46 75 54

WIND LOADS WITH ICE:

800-10965 Antenna 81.0 22.3 9.2 12.55 5.18 3.63 8.80 1.25 1.46 101 49 88

AIR6419 Antenna 33.4 18.4 9.6 4.27 2.23 1.82 3.48 1.20 1.24 33 18 29

DMP65R-BU6EA-K Antenna 73.5 23.0 12.0 11.74 6.13 3.20 6.12 1.23 1.36 93 54 83

AIR6449 Antenna 32.9 18.2 12.9 4.16 2.95 1.81 2.55 1.20 1.20 32 23 30

4449 B5/B12 RRH (Side) 20.2 11.7 15.5 1.64 2.17 1.73 1.30 1.20 1.20 13 17 14
4449 B5/B12 RRH (Side) (Shielded) 20.2 7.0 15.5 0.98 2.17 2.89 1.30 1.22 1.20 8 17 10

8843 B2/B66A RRH (Side) 17.2 13.2 15.5 1.58 1.85 1.30 1.11 1.20 1.20 12 14 13
8843 B2/B66A RRH (Side) (Shielded) 17.2 7.8 15.5 0.93 1.85 2.22 1.11 1.20 1.20 7 14 9

4415 B25 RRH (Side) 18.8 8.6 15.8 1.12 2.06 2.19 1.19 1.20 1.20 9 16 10

B14 4478 RRH (Side) 20.4 10.6 15.7 1.50 2.22 1.92 1.30 1.20 1.20 12 17 13

WIND LOADS AT 30 MPH:

800-10965 Antenna 78.7 20.0 6.9 10.93 3.77 3.94 11.41 1.26 1.55 32 14 27

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 10 5 8

DMP65R-BU6EA-K Antenna 71.2 20.7 9.7 10.24 4.80 3.44 7.34 1.24 1.41 29 16 26

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 9

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 3 5 4
4449 B5/B12 RRH (Side) (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 2 5 2

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 3 4 3
8843 B2/B66A RRH (Side) (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 2 4 2

4415 B25 RRH (Side) 16.5 6.3 13.5 0.72 1.55 2.62 1.22 1.21 1.20 2 4 3

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 3

WIND LOADS



Date: 1/31/2023
Project Name:   MA2945
Project No.:       BECKET MA HRR
Designed By:      RL Checked By:  MSC

Thickness of ice: 1.15 in.
Density of ice: 56 pcf

800-10965 Antenna AIR6419 Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 78.7 Height (in): 31.1
Width (in): 20.0 Width (in): 16.1
Depth (in): 6.9 Depth (in): 7.3
Total weight of ice on object: 206 lbs Total weight of ice on object: 69 lbs
Weight of object: 109.0 lbs Weight of object: 66.0 lbs
Combined weight of ice and object: 315 lbs Combined weight of ice and object: 135 lbs

DMP65R-BU6EA-K Antenna AIR6449 Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 71.2 Height (in): 30.6
Width (in): 20.7 Width (in): 15.9
Depth (in): 9.7 Depth (in): 10.6
Total weight of ice on object: 200 lbs Total weight of ice on object: 73 lbs
Weight of object: 116.0 lbs Weight of object: 82.0 lbs
Combined weight of ice and object: 316 lbs Combined weight of ice and object: 155 lbs

4449 B5/B12 RRH 8843 B2/B66A RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 17.9 Height (in): 14.9
Width (in): 13.2 Width (in): 13.2
Depth (in): 9.4 Depth (in): 10.9
Total weight of ice on object: 36 lbs Total weight of ice on object: 32 lbs
Weight of object: 73.0 lbs Weight of object: 72.0 lbs
Combined weight of ice and object: 109 lbs Combined weight of ice and object: 104 lbs

4415 B25 RRH B14 4478 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 16.5 Height (in): 18.1
Width (in): 13.5 Width (in): 13.4
Depth (in): 6.3 Depth (in): 8.3
Total weight of ice on object: 31 lbs Total weight of ice on object: 36 lbs
Weight of object: 50.0 lbs Weight of object: 60.0 lbs
Combined weight of ice and object: 81 lbs Combined weight of ice and object: 96 lbs

DC6-48-60-18-8F  Surge Arrestor
Weight of ice based on total radial SF area:
Depth (in): 31.4
Diameter(in): 10.2 3/4" Round Bar
Total weight of ice on object: 42 lbs Per foot weight of ice:
Weight of object: 29 lbs diameter (in): 0.75
Combined weight of ice and object: 71 lbs Per foot weight of ice on object: 3 plf

2" Pipe 3-1/2" Pipe
Per foot weight of ice: Per foot weight of ice:
diameter (in): 2.38 diameter (in): 4
Per foot weight of ice on object: 5 plf Per foot weight of ice on object: 7 plf

ICE WEIGHT CALCULATIONS
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TEP Northeast

Current Date: 1/31/2023 10:59 AM
Units system: English

Load data
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Condition Description Comb. Category

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D Dead Load No DL
Wo Wind Load (NO ICE) No WIND
W30 WL 30deg No WIND
W60 WL 60deg No WIND
W90 WL 90deg No WIND
W120 WL 120deg No WIND
W150 WL 150deg No WIND
Di Ice Load No LL
WI0 WL ICE 0deg No WIND
WI30 WL ICE 30deg No WIND
WI60 WL ICE 60deg No WIND
WI90 WL ICE 90deg No WIND
WI120 WL ICE 120deg No WIND
WI150 WL ICE 150deg No WIND
WL0 WL 30 mph 0deg No WIND
WL30 WL 30 mph 30deg No WIND
WL60 WL 30 mph 60deg No WIND
WL90 WL 30 mph 90deg No WIND
WL120 WL 30 mph 120deg No WIND
WL150 WL 30 mph 150deg No WIND
LL1 250 lb Live Load Center of Mount No LL
LL2 250 lb Live Load Right End of Mount No LL
LL3 250 lb Live Load Left End of Mount No LL
LLa1 500 lb Live Load Antenna 1 No LL
LLa2 500 lb Live Load Antenna 2 No LL
LLa3 500 lb Live Load Antenna 3 No LL
LLa4 500 lb Live Load Antenna 4 No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Wo 11 z -0.009 0.00 0.00 No 0.00 No

1 z -0.009 0.00 0.00 No 0.00 No
19 z -0.009 0.00 0.00 No 0.00 No
5 z -0.009 0.00 0.00 No 0.00 No
6 z -0.009 0.00 0.00 No 0.00 No
21 z -0.009 0.00 0.00 No 0.00 No
7 z -0.009 0.00 0.00 No 0.00 No
8 z -0.009 0.00 0.00 No 0.00 No
9 z -0.009 0.00 0.00 No 0.00 No
10 z -0.009 0.00 0.00 No 0.00 No
12 z -0.009 0.00 0.00 No 0.00 No
20 z -0.015 0.00 0.00 No 0.00 No
13 z -0.003 0.00 0.00 No 0.00 No
14 z -0.003 0.00 0.00 No 0.00 No
15 z -0.003 0.00 0.00 No 0.00 No
16 z -0.003 0.00 0.00 No 0.00 No
17 z -0.003 0.00 0.00 No 0.00 No
18 z -0.003 0.00 0.00 No 0.00 No

W30 11 z -0.009 0.00 0.00 No 0.00 No
1 z -0.009 0.00 0.00 No 0.00 No
19 z -0.009 0.00 0.00 No 0.00 No
5 z -0.009 0.00 0.00 No 0.00 No
6 z -0.009 0.00 0.00 No 0.00 No
21 z -0.009 0.00 0.00 No 0.00 No
7 z -0.009 0.00 0.00 No 0.00 No
8 z -0.009 0.00 0.00 No 0.00 No
9 z -0.009 0.00 0.00 No 0.00 No
10 z -0.009 0.00 0.00 No 0.00 No
12 z -0.009 0.00 0.00 No 0.00 No
20 z -0.015 0.00 0.00 No 0.00 No
13 z -0.003 0.00 0.00 No 0.00 No
14 z -0.003 0.00 0.00 No 0.00 No
15 z -0.003 0.00 0.00 No 0.00 No
16 z -0.003 0.00 0.00 No 0.00 No
17 z -0.003 0.00 0.00 No 0.00 No
18 z -0.003 0.00 0.00 No 0.00 No

W60 11 x -0.009 0.00 0.00 No 0.00 No
1 x -0.009 0.00 0.00 No 0.00 No
2 x -0.009 0.00 0.00 No 0.00 No
3 x -0.009 0.00 0.00 No 0.00 No
4 x -0.009 0.00 0.00 No 0.00 No
19 x -0.009 0.00 0.00 No 0.00 No
5 x -0.009 0.00 0.00 No 0.00 No
6 x -0.009 0.00 0.00 No 0.00 No
21 x -0.009 0.00 0.00 No 0.00 No
7 x -0.009 0.00 0.00 No 0.00 No
8 x -0.009 0.00 0.00 No 0.00 No
9 x -0.009 0.00 0.00 No 0.00 No
10 x -0.009 0.00 0.00 No 0.00 No
12 x -0.009 0.00 0.00 No 0.00 No
20 x -0.015 0.00 0.00 No 0.00 No
13 x -0.003 0.00 0.00 No 0.00 No
14 x -0.003 0.00 0.00 No 0.00 No
15 x -0.003 0.00 0.00 No 0.00 No
16 x -0.003 0.00 0.00 No 0.00 No
17 x -0.003 0.00 0.00 No 0.00 No
18 x -0.003 0.00 0.00 No 0.00 No

W90 11 x -0.009 0.00 0.00 No 0.00 No
1 x -0.009 0.00 0.00 No 0.00 No
2 x -0.009 0.00 0.00 No 0.00 No
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3 x -0.009 0.00 0.00 No 0.00 No
4 x -0.009 0.00 0.00 No 0.00 No
19 x -0.009 0.00 0.00 No 0.00 No
5 x -0.009 0.00 0.00 No 0.00 No
6 x -0.009 0.00 0.00 No 0.00 No
21 x -0.009 0.00 0.00 No 0.00 No
8 x -0.009 0.00 0.00 No 0.00 No
9 x -0.009 0.00 0.00 No 0.00 No
12 x -0.009 0.00 0.00 No 0.00 No
20 x -0.015 0.00 0.00 No 0.00 No
13 x -0.003 0.00 0.00 No 0.00 No
14 x -0.003 0.00 0.00 No 0.00 No
15 x -0.003 0.00 0.00 No 0.00 No
16 x -0.003 0.00 0.00 No 0.00 No
17 x -0.003 0.00 0.00 No 0.00 No
18 x -0.003 0.00 0.00 No 0.00 No

W120 11 x -0.009 0.00 0.00 No 0.00 No
1 x -0.009 0.00 0.00 No 0.00 No
2 x -0.009 0.00 0.00 No 0.00 No
3 x -0.009 0.00 0.00 No 0.00 No
4 x -0.009 0.00 0.00 No 0.00 No
19 x -0.009 0.00 0.00 No 0.00 No
5 x -0.009 0.00 0.00 No 0.00 No
6 x -0.009 0.00 0.00 No 0.00 No
21 x -0.009 0.00 0.00 No 0.00 No
7 x -0.009 0.00 0.00 No 0.00 No
8 x -0.009 0.00 0.00 No 0.00 No
9 x -0.009 0.00 0.00 No 0.00 No
10 x -0.009 0.00 0.00 No 0.00 No
12 x -0.009 0.00 0.00 No 0.00 No
20 x -0.015 0.00 0.00 No 0.00 No
13 x -0.003 0.00 0.00 No 0.00 No
14 x -0.003 0.00 0.00 No 0.00 No
15 x -0.003 0.00 0.00 No 0.00 No
16 x -0.003 0.00 0.00 No 0.00 No
17 x -0.003 0.00 0.00 No 0.00 No
18 x -0.003 0.00 0.00 No 0.00 No

W150 11 z 0.009 0.00 0.00 No 0.00 No
1 z 0.009 0.00 0.00 No 0.00 No
2 z 0.009 0.00 0.00 No 0.00 No
3 z 0.009 0.00 0.00 No 0.00 No
4 z 0.009 0.00 0.00 No 0.00 No
19 z 0.009 0.00 0.00 No 0.00 No
5 z 0.009 0.00 0.00 No 0.00 No
6 z 0.009 0.00 0.00 No 0.00 No
21 z 0.009 0.00 0.00 No 0.00 No
7 z 0.009 0.00 0.00 No 0.00 No
8 z 0.009 0.00 0.00 No 0.00 No
9 z 0.009 0.00 0.00 No 0.00 No
10 z 0.009 0.00 0.00 No 0.00 No
12 z 0.009 0.00 0.00 No 0.00 No
20 z 0.015 0.00 0.00 No 0.00 No
13 z 0.003 0.00 0.00 No 0.00 No
14 z 0.003 0.00 0.00 No 0.00 No
15 z 0.003 0.00 0.00 No 0.00 No
16 z 0.003 0.00 0.00 No 0.00 No
17 z 0.003 0.00 0.00 No 0.00 No
18 z 0.003 0.00 0.00 No 0.00 No

Di 11 y -0.005 0.00 0.00 No 0.00 No
1 y -0.005 0.00 0.00 No 0.00 No
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2 y -0.005 0.00 0.00 No 0.00 No
3 y -0.005 0.00 0.00 No 0.00 No
4 y -0.005 0.00 0.00 No 0.00 No
19 y -0.005 0.00 0.00 No 0.00 No
5 y -0.005 0.00 0.00 No 0.00 No
6 y -0.005 0.00 0.00 No 0.00 No
21 y -0.005 0.00 0.00 No 0.00 No
7 y -0.005 0.00 0.00 No 0.00 No
8 y -0.005 0.00 0.00 No 0.00 No
9 y -0.005 0.00 0.00 No 0.00 No
10 y -0.005 0.00 0.00 No 0.00 No
12 y -0.005 0.00 0.00 No 0.00 No
20 y -0.007 0.00 0.00 No 0.00 No
13 y -0.003 0.00 0.00 No 0.00 No
14 y -0.003 0.00 0.00 No 0.00 No
15 y -0.003 0.00 0.00 No 0.00 No
16 y -0.003 0.00 0.00 No 0.00 No
17 y -0.003 0.00 0.00 No 0.00 No
18 y -0.003 0.00 0.00 No 0.00 No

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D 2 y -0.055 1.25 No

y -0.055 6.75 No
3 y -0.033 1.25 No

y -0.033 3.00 No
y -0.041 5.00 No
y -0.041 6.75 No

4 y -0.058 1.25 No
y -0.058 6.75 No
y -0.073 1.00 No
y -0.072 1.00 No

5 y -0.05 50.00 Yes
y -0.06 50.00 Yes

6 y -0.029 50.00 Yes
Wo 2 z -0.257 1.25 No

z -0.257 6.75 No
3 z -0.078 1.25 No

z -0.078 3.00 No
z -0.076 5.00 No
z -0.076 6.75 No

4 z -0.237 1.25 No
z -0.237 6.75 No
z -0.027 1.00 No
z -0.025 1.00 No

5 z -0.031 50.00 Yes
z -0.047 50.00 Yes

6 z -0.058 50.00 Yes
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W30 2 3 -0.22 1.25 No
3 -0.22 6.75 No

3 3 -0.068 1.25 No
3 -0.068 3.00 No
3 -0.07 5.00 No
3 -0.07 6.75 No

4 3 -0.209 1.25 No
3 -0.209 6.75 No
3 -0.039 1.00 No

5 3 -0.054 50.00 Yes
6 3 -0.058 50.00 Yes

W60 2 3 -0.146 1.25 No
3 -0.146 6.75 No

3 3 -0.048 1.25 No
3 -0.048 3.00 No
3 -0.058 5.00 No
3 -0.058 6.75 No

4 3 -0.154 1.25 No
3 -0.154 6.75 No
3 -0.065 1.00 No

5 3 -0.068 50.00 Yes
6 3 -0.058 50.00 Yes

W90 2 x -0.109 1.25 No
x -0.109 6.75 No

3 x -0.038 1.25 No
x -0.038 3.00 No
x -0.051 5.00 No
x -0.051 6.75 No

4 x -0.126 1.25 No
x -0.126 6.75 No
x -0.073 1.00 No

5 x -0.075 50.00 Yes
6 x -0.058 50.00 Yes

W120 2 2 -0.146 1.25 No
2 -0.146 6.75 No

3 2 -0.048 1.25 No
2 -0.048 3.00 No
2 -0.058 5.00 No
2 -0.058 6.75 No

4 2 -0.154 1.25 No
2 -0.154 6.75 No
2 -0.065 1.00 No

5 2 -0.068 50.00 Yes
6 2 -0.058 50.00 Yes

W150 2 2 -0.22 1.25 No
2 -0.22 6.75 No

3 2 -0.068 1.25 No
2 -0.068 3.00 No
2 -0.07 5.00 No
2 -0.07 6.75 No

4 2 -0.209 1.25 No
2 -0.209 6.75 No
2 -0.039 1.00 No

5 2 -0.054 50.00 Yes
6 2 -0.058 50.00 Yes

Di 2 y -0.103 1.25 No
y -0.103 6.75 No

3 y -0.034 1.25 No
y -0.034 3.00 No
y -0.037 5.00 No
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y -0.037 6.75 No
4 y -0.10 1.25 No

y -0.10 6.75 No
y -0.036 1.00 No
y -0.032 1.00 No

5 y -0.031 50.00 Yes
y -0.036 50.00 Yes

6 y -0.042 50.00 Yes
14 y -0.031 1.50 No

WI0 2 z -0.052 1.25 No
z -0.052 6.75 No

3 z -0.017 1.25 No
z -0.017 3.00 No
z -0.017 5.00 No
z -0.017 6.75 No

4 z -0.048 1.25 No
z -0.048 6.75 No
z -0.008 1.00 No
z -0.007 1.00 No

5 z -0.008 50.00 Yes
z -0.012 50.00 Yes

6 z -0.013 50.00 Yes
WI30 2 3 -0.045 1.25 No

3 -0.045 6.75 No
3 3 -0.015 1.25 No

3 -0.015 3.00 No
3 -0.015 5.00 No
3 -0.015 6.75 No

4 3 -0.042 1.25 No
3 -0.042 6.75 No
3 -0.009 1.00 No

5 3 -0.013 50.00 Yes
6 3 -0.013 50.00 Yes

WI60 2 3 -0.031 1.25 No
3 -0.031 6.75 No

3 3 -0.011 1.25 No
3 -0.011 3.00 No
3 -0.013 5.00 No
3 -0.013 6.75 No

4 3 -0.032 1.25 No
3 -0.032 6.75 No
3 -0.015 1.00 No

5 3 -0.016 50.00 Yes
6 3 -0.013 50.00 Yes

WI90 2 x -0.025 1.25 No
x -0.025 6.75 No

3 x -0.009 1.25 No
x -0.009 3.00 No
x -0.012 5.00 No
x -0.012 6.75 No

4 x -0.027 1.25 No
x -0.027 6.75 No
x -0.017 1.00 No

5 x -0.017 50.00 Yes
6 x -0.013 50.00 Yes

WI120 2 2 -0.031 1.25 No
2 -0.031 6.75 No

3 2 -0.011 1.25 No
2 -0.011 3.00 No
2 -0.013 5.00 No
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2 -0.013 6.75 No
4 2 -0.032 1.25 No

2 -0.032 6.75 No
2 -0.015 1.00 No

5 2 -0.016 50.00 Yes
6 2 -0.013 50.00 Yes

WI150 2 2 -0.045 1.25 No
2 -0.045 6.75 No

3 2 -0.015 1.25 No
2 -0.015 3.00 No
2 -0.015 5.00 No
2 -0.015 6.75 No

4 2 -0.042 1.25 No
2 -0.042 6.75 No
2 -0.009 1.00 No

5 2 -0.013 50.00 Yes
6 2 -0.013 50.00 Yes

WL0 2 z -0.017 1.25 No
z -0.017 6.75 No

3 z -0.005 1.25 No
z -0.005 3.00 No
z -0.005 5.00 No
z -0.005 6.75 No

4 z -0.015 1.25 No
z -0.015 6.75 No
z -0.002 1.00 No
z -0.002 1.00 No

5 z -0.002 50.00 Yes
z -0.003 50.00 Yes

6 z -0.004 50.00 Yes
WL30 2 3 -0.014 1.25 No

3 -0.014 6.75 No
3 3 -0.005 1.25 No

3 -0.005 3.00 No
3 -0.005 5.00 No
3 -0.005 6.75 No

4 3 -0.014 1.25 No
3 -0.014 6.75 No
3 -0.002 1.00 No

5 3 -0.003 50.00 Yes
6 3 -0.004 50.00 Yes

WL60 2 3 -0.01 1.25 No
3 -0.01 6.75 No

3 3 -0.003 1.25 No
3 -0.003 3.00 No
3 -0.004 5.00 No
3 -0.004 6.75 No

4 3 -0.01 1.25 No
3 -0.01 6.75 No
3 -0.004 1.00 No

5 3 -0.004 50.00 Yes
6 3 -0.004 50.00 Yes

WL90 2 x -0.007 1.25 No
x -0.007 6.75 No

3 x -0.003 1.25 No
x -0.003 3.00 No
x -0.004 5.00 No
x -0.004 6.75 No

4 x -0.008 1.25 No
x -0.008 6.75 No
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x -0.005 1.00 No
5 x -0.005 50.00 Yes
6 x -0.004 50.00 Yes

WL120 2 2 -0.01 1.25 No
2 -0.01 6.75 No

3 2 -0.003 1.25 No
2 -0.003 3.00 No
2 -0.004 5.00 No
2 -0.004 6.75 No

4 2 -0.01 1.25 No
2 -0.01 6.75 No
2 -0.004 1.00 No

5 2 -0.004 50.00 Yes
6 2 -0.004 50.00 Yes

WL150 2 2 -0.014 1.25 No
2 -0.014 6.75 No

3 2 -0.005 1.25 No
2 -0.005 3.00 No
2 -0.005 5.00 No
2 -0.005 6.75 No

4 2 -0.014 1.25 No
2 -0.014 6.75 No
2 -0.002 1.00 No

5 2 -0.003 50.00 Yes
6 2 -0.004 50.00 Yes

LL1 10 y -0.25 6.50 No
LL2 10 y -0.25 13.00 No
LL3 10 y -0.25 0.00 No
LLa1 1 y -0.50 50.00 Yes
LLa2 2 y -0.50 50.00 Yes
LLa3 3 y -0.50 50.00 Yes
LLa4 4 y -0.50 50.00 Yes
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

                                    Self weight multiplier                          
Condition Description Comb. MultX MultY MultZ

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D Dead Load No 0.00 -1.00 0.00
Wo Wind Load (NO ICE) No 0.00 0.00 0.00
W30 WL 30deg No 0.00 0.00 0.00
W60 WL 60deg No 0.00 0.00 0.00
W90 WL 90deg No 0.00 0.00 0.00
W120 WL 120deg No 0.00 0.00 0.00
W150 WL 150deg No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
WI0 WL ICE 0deg No 0.00 0.00 0.00
WI30 WL ICE 30deg No 0.00 0.00 0.00
WI60 WL ICE 60deg No 0.00 0.00 0.00
WI90 WL ICE 90deg No 0.00 0.00 0.00
WI120 WL ICE 120deg No 0.00 0.00 0.00
WI150 WL ICE 150deg No 0.00 0.00 0.00
WL0 WL 30 mph 0deg No 0.00 0.00 0.00
WL30 WL 30 mph 30deg No 0.00 0.00 0.00
WL60 WL 30 mph 60deg No 0.00 0.00 0.00
WL90 WL 30 mph 90deg No 0.00 0.00 0.00
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WL120 WL 30 mph 120deg No 0.00 0.00 0.00
WL150 WL 30 mph 150deg No 0.00 0.00 0.00
LL1 250 lb Live Load Center of Mount No 0.00 0.00 0.00
LL2 250 lb Live Load Right End of Mount No 0.00 0.00 0.00
LL3 250 lb Live Load Left End of Mount No 0.00 0.00 0.00
LLa1 500 lb Live Load Antenna 1 No 0.00 0.00 0.00
LLa2 500 lb Live Load Antenna 2 No 0.00 0.00 0.00
LLa3 500 lb Live Load Antenna 3 No 0.00 0.00 0.00
LLa4 500 lb Live Load Antenna 4 No 0.00 0.00 0.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Earthquake (Dynamic analysis only)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Condition a/g Ang. Damp.
[Deg] [%]

--------------------------------------------------------------------------------------------------------------------------------------------------------
D 0.00 0.00 0.00
Wo 0.00 0.00 0.00
W30 0.00 0.00 0.00
W60 0.00 0.00 0.00
W90 0.00 0.00 0.00
W120 0.00 0.00 0.00
W150 0.00 0.00 0.00
Di 0.00 0.00 0.00
WI0 0.00 0.00 0.00
WI30 0.00 0.00 0.00
WI60 0.00 0.00 0.00
WI90 0.00 0.00 0.00
WI120 0.00 0.00 0.00
WI150 0.00 0.00 0.00
WL0 0.00 0.00 0.00
WL30 0.00 0.00 0.00
WL60 0.00 0.00 0.00
WL90 0.00 0.00 0.00
WL120 0.00 0.00 0.00
WL150 0.00 0.00 0.00
LL1 0.00 0.00 0.00
LL2 0.00 0.00 0.00
LL3 0.00 0.00 0.00
LLa1 0.00 0.00 0.00
LLa2 0.00 0.00 0.00
LLa3 0.00 0.00 0.00
LLa4 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------
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TEP Northeast

Current Date: 1/31/2023 11:00 AM
Units system: English

Steel Code Check
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2D+Wo
LC2=1.2D+W30
LC3=1.2D+W60
LC4=1.2D+W90
LC5=1.2D+W120
LC6=1.2D+W150
LC7=1.2D-Wo
LC8=1.2D-W30
LC9=1.2D-W60
LC10=1.2D-W90
LC11=1.2D-W120
LC12=1.2D-W150
LC13=0.9D+Wo
LC14=0.9D+W30
LC15=0.9D+W60
LC16=0.9D+W90
LC17=0.9D+W120
LC18=0.9D+W150
LC19=0.9D-Wo
LC20=0.9D-W30
LC21=0.9D-W60
LC22=0.9D-W90
LC23=0.9D-W120
LC24=0.9D-W150
LC25=1.2D+Di+WI0
LC26=1.2D+Di+WI30
LC27=1.2D+Di+WI60
LC28=1.2D+Di+WI90
LC29=1.2D+Di+WI120
LC30=1.2D+Di+WI150
LC31=1.2D+Di-WI0
LC32=1.2D+Di-WI30
LC33=1.2D+Di-WI60
LC34=1.2D+Di-WI90
LC35=1.2D+Di-WI120
LC36=1.2D+Di-WI150
LC37=1.2D+1.6LL1
LC38=1.2D+1.6LL2
LC39=1.2D+1.6LL3
LC40=1.2D+WL0+1.6LLa1
LC41=1.2D+WL30+1.6LLa1
LC42=1.2D+WL60+1.6LLa1
LC43=1.2D+WL90+1.6LLa1
LC44=1.2D+WL120+1.6LLa1
LC45=1.2D+WL150+1.6LLa1
LC46=1.2D-WL0+1.6LLa1
LC47=1.2D-WL30+1.6LLa1
LC48=1.2D-WL60+1.6LLa1
LC49=1.2D-WL90+1.6LLa1
LC50=1.2D-WL120+1.6LLa1
LC51=1.2D-WL150+1.6LLa1
LC52=1.2D+WL0+1.6LLa2
LC53=1.2D+WL30+1.6LLa2
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LC54=1.2D+WL60+1.6LLa2
LC55=1.2D+WL90+1.6LLa2
LC56=1.2D+WL120+1.6LLa2
LC57=1.2D+WL150+1.6LLa2
LC58=1.2D-WL0+1.6LLa2
LC59=1.2D-WL30+1.6LLa2
LC60=1.2D-WL60+1.6LLa2
LC61=1.2D-WL90+1.6LLa2
LC62=1.2D-WL120+1.6LLa2
LC63=1.2D-WL150+1.6LLa2
LC64=1.2D+WL0+1.6LLa3
LC65=1.2D+WL30+1.6LLa3
LC66=1.2D+WL60+1.6LLa3
LC67=1.2D+WL90+1.6LLa3
LC68=1.2D+WL120+1.6LLa3
LC69=1.2D+WL150+1.6LLa3
LC70=1.2D-WL0+1.6LLa3
LC71=1.2D-WL30+1.6LLa3
LC72=1.2D-WL60+1.6LLa3
LC73=1.2D-WL90+1.6LLa3
LC74=1.2D-WL120+1.6LLa3
LC75=1.2D-WL150+1.6LLa3
LC76=1.2D+WL0+1.6LLa4
LC77=1.2D+WL30+1.6LLa4
LC78=1.2D+WL60+1.6LLa4
LC79=1.2D+WL90+1.6LLa4
LC80=1.2D+WL120+1.6LLa4
LC81=1.2D+WL150+1.6LLa4
LC82=1.2D-WL0+1.6LLa4
LC83=1.2D-WL30+1.6LLa4
LC84=1.2D-WL60+1.6LLa4
LC85=1.2D-WL90+1.6LLa4
LC86=1.2D-WL120+1.6LLa4
LC87=1.2D-WL150+1.6LLa4

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PIPE 2x0.154 1 LC47 at 31.25% 0.26 OK
2 LC7 at 68.75% 0.24 OK
3 LC9 at 31.25% 0.20 OK
4 LC79 at 31.25% 0.40 OK
19 LC3 at 56.25% 0.16 OK
5 LC4 at 50.00% 0.04 OK
6 LC70 at 12.50% 0.04 OK
21 LC9 at 23.44% 0.47 OK
7 LC75 at 41.96% 0.37 OK
8 LC76 at 17.19% 0.35 OK
9 LC46 at 17.19% 0.25 OK
10 LC70 at 41.96% 0.38 OK
11 LC83 at 100.00% 0.45 OK
12 LC41 at 100.00% 0.41 OK

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PIPE 3-1_2x0.226 20 LC87 at 81.25% 0.14 OK

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
RndBar 3_4 13 LC83 at 100.00% 0.24 OK

14 LC49 at 100.00% 0.16 OK
15 LC87 at 100.00% 0.53 OK
16 LC40 at 0.00% 0.37 OK
17 LC83 at 100.00% 0.33 OK
18 LC41 at 0.00% 0.17 OK

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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TEP Northeast
Current Date: 1/31/2023 11:01 AM
Units system: English



TEP Northeast

Current Date: 2/3/2023 3:07 PM
Units system: English

Analysis result
Reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Direction of positive forces and moments

                                                                  Forces [Kip]                                                                                                                  Moments [Kip*ft]                                                  
Node FX FY FZ MX MY MZ
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition LC1=1.2D+Wo
1 -0.42420 0.47157 2.27815 0.00000 0.00000 0.00000
2 0.38361 0.79105 -0.32052 0.00000 0.00000 0.00000
3 0.03577 0.02966 0.19316 0.00000 0.00000 0.00000
4 0.00482 0.01654 0.06368 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.30882 2.21447 0.00000 0.00000 0.00000

Condition LC2=1.2D+W30
1 0.06545 0.45322 1.96554 0.00000 0.00000 0.00000
2 0.70712 0.81634 -1.03861 0.00000 0.00000 0.00000
3 0.11749 0.02411 0.58634 0.00000 0.00000 0.00000
4 0.01857 0.01516 0.12584 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.90863 1.30882 1.63911 0.00000 0.00000 0.00000

Condition LC3=1.2D+W60
1 0.27670 0.43762 1.44985 0.00000 0.00000 0.00000
2 0.88043 0.83464 -1.61191 0.00000 0.00000 0.00000
3 0.22288 0.02195 0.74198 0.00000 0.00000 0.00000
4 0.05885 0.01462 0.12930 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.43886 1.30882 0.70923 0.00000 0.00000 0.00000

Condition LC4=1.2D+W90
1 0.34440 0.44632 1.07464 0.00000 0.00000 0.00000
2 0.97899 0.82441 -1.84339 0.00000 0.00000 0.00000
3 0.20428 0.02317 0.65358 0.00000 0.00000 0.00000
4 0.05596 0.01492 0.11517 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.58363 1.30882 0.00000 0.00000 0.00000 0.00000
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Condition LC5=1.2D+W120
1 0.28700 0.46488 0.70136 0.00000 0.00000 0.00000
2 0.94447 0.80207 -1.92721 0.00000 0.00000 0.00000
3 0.15873 0.02620 0.43605 0.00000 0.00000 0.00000
4 0.04866 0.01568 0.08057 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.43886 1.30882 -0.70923 0.00000 0.00000 0.00000

Condition LC6=1.2D+W150
1 0.07536 0.47293 0.06420 0.00000 0.00000 0.00000
2 0.74871 0.79110 -2.25887 0.00000 0.00000 0.00000
3 0.07237 0.02853 0.30093 0.00000 0.00000 0.00000
4 0.01219 0.01626 0.03864 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.90863 1.30882 -1.85511 0.00000 0.00000 0.00000

Condition LC7=1.2D-Wo
1 -0.41006 0.50472 -0.10912 0.00000 0.00000 0.00000
2 0.45051 0.75005 -1.84930 0.00000 0.00000 0.00000
3 -0.03501 0.03594 -0.21373 0.00000 0.00000 0.00000
4 -0.00543 0.01811 -0.04233 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.30882 -2.21447 0.00000 0.00000 0.00000

Condition LC8=1.2D-W30
1 -0.89940 0.52278 0.20372 0.00000 0.00000 0.00000
2 0.12685 0.72471 -1.13181 0.00000 0.00000 0.00000
3 -0.11702 0.04176 -0.60730 0.00000 0.00000 0.00000
4 -0.01906 0.01957 -0.10371 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.90863 1.30882 -1.63911 0.00000 0.00000 0.00000

Condition LC9=1.2D-W60
1 -1.11026 0.53836 0.71933 0.00000 0.00000 0.00000
2 -0.04653 0.70616 -0.55742 0.00000 0.00000 0.00000
3 -0.22281 0.04414 -0.76438 0.00000 0.00000 0.00000
4 -0.05926 0.02016 -0.10676 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.43886 1.30882 -0.70923 0.00000 0.00000 0.00000

Condition LC10=1.2D-W90
1 -1.17815 0.52987 1.09452 0.00000 0.00000 0.00000
2 -0.14468 0.71629 -0.32454 0.00000 0.00000 0.00000
3 -0.20434 0.04282 -0.67686 0.00000 0.00000 0.00000
4 -0.05646 0.01984 -0.09312 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.58363 1.30882 0.00000 0.00000 0.00000 0.00000

Condition LC11=1.2D-W120
1 -1.12107 0.51151 1.46775 0.00000 0.00000 0.00000
2 -0.10996 0.73872 -0.24050 0.00000 0.00000 0.00000
3 -0.15855 0.03958 -0.45890 0.00000 0.00000 0.00000
4 -0.04927 0.01902 -0.05912 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.43886 1.30882 0.70923 0.00000 0.00000 0.00000
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Condition LC12=1.2D-W150
1 -0.90968 0.50353 2.10502 0.00000 0.00000 0.00000
2 0.08614 0.74969 0.09170 0.00000 0.00000 0.00000
3 -0.07223 0.03717 -0.32410 0.00000 0.00000 0.00000
4 -0.01286 0.01842 -0.01751 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.90863 1.30882 1.85511 0.00000 0.00000 0.00000

Condition LC13=0.9D+Wo
1 -0.31983 0.34978 2.00702 0.00000 0.00000 0.00000
2 0.27924 0.59815 -0.04939 0.00000 0.00000 0.00000
3 0.03569 0.02147 0.19580 0.00000 0.00000 0.00000
4 0.00490 0.01222 0.06104 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.98162 2.21447 0.00000 0.00000 0.00000

Condition LC14=0.9D+W30
1 0.17000 0.33141 1.69450 0.00000 0.00000 0.00000
2 0.60257 0.62342 -0.76751 0.00000 0.00000 0.00000
3 0.11741 0.01595 0.58893 0.00000 0.00000 0.00000
4 0.01865 0.01084 0.12319 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.90863 0.98162 1.63911 0.00000 0.00000 0.00000

Condition LC15=0.9D+W60
1 0.38134 0.31577 1.17892 0.00000 0.00000 0.00000
2 0.77579 0.64174 -1.34090 0.00000 0.00000 0.00000
3 0.22280 0.01381 0.74456 0.00000 0.00000 0.00000
4 0.05893 0.01030 0.12665 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.43886 0.98162 0.70923 0.00000 0.00000 0.00000

Condition LC16=0.9D+W90
1 0.44899 0.32447 0.80368 0.00000 0.00000 0.00000
2 0.87441 0.63152 -1.57237 0.00000 0.00000 0.00000
3 0.20420 0.01502 0.65616 0.00000 0.00000 0.00000
4 0.05604 0.01060 0.11253 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.58363 0.98162 0.00000 0.00000 0.00000 0.00000

Condition LC17=0.9D+W120
1 0.39148 0.34302 0.43034 0.00000 0.00000 0.00000
2 0.83999 0.60921 -1.65615 0.00000 0.00000 0.00000
3 0.15865 0.01803 0.43865 0.00000 0.00000 0.00000
4 0.04874 0.01136 0.07793 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.43886 0.98162 -0.70923 0.00000 0.00000 0.00000

Condition LC18=0.9D+W150
1 0.17982 0.35102 -0.20676 0.00000 0.00000 0.00000
2 0.64425 0.59830 -1.98788 0.00000 0.00000 0.00000
3 0.07229 0.02036 0.30354 0.00000 0.00000 0.00000
4 0.01227 0.01194 0.03599 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.90863 0.98162 -1.85511 0.00000 0.00000 0.00000
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Condition LC19=0.9D-Wo
1 -0.30582 0.38281 -0.38019 0.00000 0.00000 0.00000
2 0.34627 0.55730 -1.57824 0.00000 0.00000 0.00000
3 -0.03509 0.02773 -0.21107 0.00000 0.00000 0.00000
4 -0.00536 0.01378 -0.04497 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.98162 -2.21447 0.00000 0.00000 0.00000

Condition LC20=0.9D-W30
1 -0.79535 0.40088 -0.06744 0.00000 0.00000 0.00000
2 0.02279 0.53199 -0.86072 0.00000 0.00000 0.00000
3 -0.11710 0.03352 -0.60460 0.00000 0.00000 0.00000
4 -0.01898 0.01523 -0.10635 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.90863 0.98162 -1.63911 0.00000 0.00000 0.00000

Condition LC21=0.9D-W60
1 -1.00629 0.41650 0.44807 0.00000 0.00000 0.00000
2 -0.15050 0.51342 -0.28624 0.00000 0.00000 0.00000
3 -0.22289 0.03588 -0.76166 0.00000 0.00000 0.00000
4 -0.05918 0.01582 -0.10940 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.43886 0.98162 -0.70923 0.00000 0.00000 0.00000

Condition LC22=0.9D-W90
1 -1.07413 0.40802 0.82328 0.00000 0.00000 0.00000
2 -0.24871 0.52353 -0.05338 0.00000 0.00000 0.00000
3 -0.20442 0.03458 -0.67414 0.00000 0.00000 0.00000
4 -0.05638 0.01549 -0.09576 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.58363 0.98162 0.00000 0.00000 0.00000 0.00000

Condition LC23=0.9D-W120
1 -1.01696 0.38966 1.19656 0.00000 0.00000 0.00000
2 -0.21409 0.54593 0.03063 0.00000 0.00000 0.00000
3 -0.15863 0.03135 -0.45619 0.00000 0.00000 0.00000
4 -0.04918 0.01468 -0.06176 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.43886 0.98162 0.70923 0.00000 0.00000 0.00000

Condition LC24=0.9D-W150
1 -0.80554 0.38174 1.83377 0.00000 0.00000 0.00000
2 -0.01800 0.55685 0.36290 0.00000 0.00000 0.00000
3 -0.07231 0.02895 -0.32141 0.00000 0.00000 0.00000
4 -0.01277 0.01408 -0.02016 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.90863 0.98162 1.85511 0.00000 0.00000 0.00000

Condition LC25=1.2D+Di+WI0
1 -0.72623 0.87675 2.17340 0.00000 0.00000 0.00000
2 0.71365 1.41644 -1.91732 0.00000 0.00000 0.00000
3 0.01075 0.05713 0.02912 0.00000 0.00000 0.00000
4 0.00183 0.02341 0.03080 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.37372 0.31600 0.00000 0.00000 0.00000
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Condition LC26=1.2D+Di+WI30
1 -0.62471 0.87269 2.10745 0.00000 0.00000 0.00000
2 0.78340 1.42192 -2.06743 0.00000 0.00000 0.00000
3 0.02696 0.05599 0.10712 0.00000 0.00000 0.00000
4 0.00456 0.02313 0.04307 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.19021 2.37372 0.19021 0.00000 0.00000 0.00000

Condition LC27=1.2D+Di+WI60
1 -0.64744 0.87496 2.08422 0.00000 0.00000 0.00000
2 0.77480 1.41930 -2.05772 0.00000 0.00000 0.00000
3 0.02291 0.05627 0.08764 0.00000 0.00000 0.00000
4 0.00387 0.02320 0.04000 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.15415 2.37372 0.15415 0.00000 0.00000 0.00000

Condition LC28=1.2D+Di+WI90
1 -0.62869 0.87634 2.00339 0.00000 0.00000 0.00000
2 0.79837 1.41766 -2.11452 0.00000 0.00000 0.00000
3 0.01990 0.05648 0.07339 0.00000 0.00000 0.00000
4 0.00342 0.02325 0.03774 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.19300 2.37372 0.00000 0.00000 0.00000 0.00000

Condition LC29=1.2D+Di+WI120
1 -0.64510 0.88029 1.92312 0.00000 0.00000 0.00000
2 0.78822 1.41279 -2.12983 0.00000 0.00000 0.00000
3 0.00929 0.05722 0.02279 0.00000 0.00000 0.00000
4 0.00174 0.02343 0.02977 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.15415 2.37372 -0.15415 0.00000 0.00000 0.00000

Condition LC30=1.2D+Di+WI150
1 -0.62245 0.88056 1.89926 0.00000 0.00000 0.00000
2 0.79638 1.41291 -2.16705 0.00000 0.00000 0.00000
3 0.01379 0.05690 0.04442 0.00000 0.00000 0.00000
4 0.00249 0.02335 0.03316 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.19021 2.37372 -0.19021 0.00000 0.00000 0.00000

Condition LC31=1.2D+Di-WI0
1 -0.72253 0.88823 1.83641 0.00000 0.00000 0.00000
2 0.73513 1.40306 -2.09239 0.00000 0.00000 0.00000
3 -0.01103 0.05864 -0.07448 0.00000 0.00000 0.00000
4 -0.00157 0.02379 0.01447 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.37372 -0.31600 0.00000 0.00000 0.00000

Condition LC32=1.2D+Di-WI30
1 -0.82404 0.89228 1.90237 0.00000 0.00000 0.00000
2 0.66538 1.39757 -1.94227 0.00000 0.00000 0.00000
3 -0.02727 0.05979 -0.15254 0.00000 0.00000 0.00000
4 -0.00429 0.02408 0.00223 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.19021 2.37372 -0.19021 0.00000 0.00000 0.00000
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Condition LC33=1.2D+Di-WI60
1 -0.80131 0.89002 1.92559 0.00000 0.00000 0.00000
2 0.67398 1.40019 -1.95196 0.00000 0.00000 0.00000
3 -0.02322 0.05951 -0.13306 0.00000 0.00000 0.00000
4 -0.00361 0.02401 0.00529 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.15415 2.37372 -0.15415 0.00000 0.00000 0.00000

Condition LC34=1.2D+Di-WI90
1 -0.82006 0.88864 2.00643 0.00000 0.00000 0.00000
2 0.65042 1.40183 -1.89512 0.00000 0.00000 0.00000
3 -0.02021 0.05930 -0.11884 0.00000 0.00000 0.00000
4 -0.00316 0.02395 0.00753 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.19300 2.37372 0.00000 0.00000 0.00000 0.00000

Condition LC35=1.2D+Di-WI120
1 -0.80366 0.88470 2.08669 0.00000 0.00000 0.00000
2 0.66058 1.40670 -1.87982 0.00000 0.00000 0.00000
3 -0.00959 0.05855 -0.06821 0.00000 0.00000 0.00000
4 -0.00148 0.02377 0.01549 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.15415 2.37372 0.15415 0.00000 0.00000 0.00000

Condition LC36=1.2D+Di-WI150
1 -0.82631 0.88443 2.11056 0.00000 0.00000 0.00000
2 0.65243 1.40658 -1.84258 0.00000 0.00000 0.00000
3 -0.01410 0.05887 -0.08987 0.00000 0.00000 0.00000
4 -0.00223 0.02385 0.01210 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.19021 2.37372 0.19021 0.00000 0.00000 0.00000

Condition LC37=1.2D+1.6LL1
1 -0.42000 0.63255 1.48504 0.00000 0.00000 0.00000
2 0.42001 1.02610 -1.48503 0.00000 0.00000 0.00000
3 -0.00143 0.03284 -0.01035 0.00000 0.00000 0.00000
4 0.00142 0.01734 0.01034 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.70882 0.00000 0.00000 0.00000 0.00000

Condition LC38=1.2D+1.6LL2
1 0.44897 0.62904 1.48463 0.00000 0.00000 0.00000
2 -0.44902 1.02973 -1.48485 0.00000 0.00000 0.00000
3 0.00026 0.03274 -0.01026 0.00000 0.00000 0.00000
4 -0.00021 0.01732 0.01048 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.70882 0.00000 0.00000 0.00000 0.00000

Condition LC39=1.2D+1.6LL3
1 -1.27512 0.62611 1.48189 0.00000 0.00000 0.00000
2 1.27517 1.03177 -1.48166 0.00000 0.00000 0.00000
3 0.00444 0.03345 -0.01336 0.00000 0.00000 0.00000
4 -0.00448 0.01749 0.01314 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.70882 0.00000 0.00000 0.00000 0.00000
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Condition LC40=1.2D+WL0+1.6LLa1
1 1.18138 0.76084 1.99083 0.00000 0.00000 0.00000
2 -1.18503 1.29822 -1.91120 0.00000 0.00000 0.00000
3 0.00338 0.03251 0.00461 0.00000 0.00000 0.00000
4 0.00027 0.01726 0.01276 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.10882 0.09700 0.00000 0.00000 0.00000

Condition LC41=1.2D+WL30+1.6LLa1
1 1.21394 0.75940 1.97159 0.00000 0.00000 0.00000
2 -1.16420 1.30016 -1.96089 0.00000 0.00000 0.00000
3 0.00914 0.03211 0.03229 0.00000 0.00000 0.00000
4 0.00123 0.01716 0.01711 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06010 2.10882 0.06010 0.00000 0.00000 0.00000

Condition LC42=1.2D+WL60+1.6LLa1
1 1.20593 0.76033 1.96331 0.00000 0.00000 0.00000
2 -1.16741 1.29906 -1.95546 0.00000 0.00000 0.00000
3 0.00723 0.03224 0.02315 0.00000 0.00000 0.00000
4 0.00092 0.01719 0.01567 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04667 2.10882 0.04667 0.00000 0.00000 0.00000

Condition LC43=1.2D+WL90+1.6LLa1
1 1.21088 0.76087 1.93807 0.00000 0.00000 0.00000
2 -1.15997 1.29844 -1.97182 0.00000 0.00000 0.00000
3 0.00631 0.03230 0.01877 0.00000 0.00000 0.00000
4 0.00077 0.01721 0.01498 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05800 2.10882 0.00000 0.00000 0.00000 0.00000

Condition LC44=1.2D+WL120+1.6LLa1
1 1.20660 0.76224 1.91295 0.00000 0.00000 0.00000
2 -1.16347 1.29681 -1.97647 0.00000 0.00000 0.00000
3 0.00325 0.03251 0.00417 0.00000 0.00000 0.00000
4 0.00029 0.01726 0.01268 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04667 2.10882 -0.04667 0.00000 0.00000 0.00000

Condition LC45=1.2D+WL150+1.6LLa1
1 1.21473 0.76238 1.90451 0.00000 0.00000 0.00000
2 -1.15965 1.29679 -1.98855 0.00000 0.00000 0.00000
3 0.00452 0.03242 0.01030 0.00000 0.00000 0.00000
4 0.00050 0.01724 0.01364 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06010 2.10882 -0.06010 0.00000 0.00000 0.00000

Condition LC46=1.2D-WL0+1.6LLa1
1 1.18242 0.76467 1.88595 0.00000 0.00000 0.00000
2 -1.17890 1.29386 -1.96618 0.00000 0.00000 0.00000
3 -0.00282 0.03293 -0.02487 0.00000 0.00000 0.00000
4 -0.00070 0.01736 0.00811 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.10882 -0.09700 0.00000 0.00000 0.00000
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Condition LC47=1.2D-WL30+1.6LLa1
1 1.14987 0.76611 1.90518 0.00000 0.00000 0.00000
2 -1.19973 1.29192 -1.91649 0.00000 0.00000 0.00000
3 -0.00858 0.03333 -0.05256 0.00000 0.00000 0.00000
4 -0.00166 0.01746 0.00376 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06010 2.10882 -0.06010 0.00000 0.00000 0.00000

Condition LC48=1.2D-WL60+1.6LLa1
1 1.15788 0.76518 1.91347 0.00000 0.00000 0.00000
2 -1.19652 1.29301 -1.92192 0.00000 0.00000 0.00000
3 -0.00668 0.03320 -0.04342 0.00000 0.00000 0.00000
4 -0.00135 0.01743 0.00520 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04667 2.10882 -0.04667 0.00000 0.00000 0.00000

Condition LC49=1.2D-WL90+1.6LLa1
1 1.15292 0.76464 1.93870 0.00000 0.00000 0.00000
2 -1.20396 1.29364 -1.90555 0.00000 0.00000 0.00000
3 -0.00575 0.03314 -0.03904 0.00000 0.00000 0.00000
4 -0.00121 0.01741 0.00589 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.05800 2.10882 0.00000 0.00000 0.00000 0.00000

Condition LC50=1.2D-WL120+1.6LLa1
1 1.15720 0.76327 1.96382 0.00000 0.00000 0.00000
2 -1.20045 1.29527 -1.90090 0.00000 0.00000 0.00000
3 -0.00269 0.03293 -0.02444 0.00000 0.00000 0.00000
4 -0.00072 0.01736 0.00819 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04667 2.10882 0.04667 0.00000 0.00000 0.00000

Condition LC51=1.2D-WL150+1.6LLa1
1 1.14907 0.76313 1.97226 0.00000 0.00000 0.00000
2 -1.20427 1.29529 -1.88882 0.00000 0.00000 0.00000
3 -0.00397 0.03302 -0.03057 0.00000 0.00000 0.00000
4 -0.00093 0.01738 0.00723 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06010 2.10882 0.06010 0.00000 0.00000 0.00000

Condition LC52=1.2D+WL0+1.6LLa2
1 0.64880 0.76574 1.99002 0.00000 0.00000 0.00000
2 -0.65235 1.29324 -1.90993 0.00000 0.00000 0.00000
3 0.00321 0.03257 0.00409 0.00000 0.00000 0.00000
4 0.00034 0.01727 0.01282 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.10882 0.09700 0.00000 0.00000 0.00000

Condition LC53=1.2D+WL30+1.6LLa2
1 0.68136 0.76431 1.97075 0.00000 0.00000 0.00000
2 -0.63153 1.29517 -1.95958 0.00000 0.00000 0.00000
3 0.00897 0.03217 0.03176 0.00000 0.00000 0.00000
4 0.00130 0.01717 0.01717 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06010 2.10882 0.06010 0.00000 0.00000 0.00000
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Condition LC54=1.2D+WL60+1.6LLa2
1 0.67335 0.76524 1.96248 0.00000 0.00000 0.00000
2 -0.63473 1.29408 -1.95417 0.00000 0.00000 0.00000
3 0.00707 0.03230 0.02263 0.00000 0.00000 0.00000
4 0.00098 0.01720 0.01573 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04667 2.10882 0.04667 0.00000 0.00000 0.00000

Condition LC55=1.2D+WL90+1.6LLa2
1 0.67830 0.76578 1.93725 0.00000 0.00000 0.00000
2 -0.62730 1.29347 -1.97056 0.00000 0.00000 0.00000
3 0.00615 0.03236 0.01827 0.00000 0.00000 0.00000
4 0.00084 0.01722 0.01504 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05800 2.10882 0.00000 0.00000 0.00000 0.00000

Condition LC56=1.2D+WL120+1.6LLa2
1 0.67402 0.76714 1.91215 0.00000 0.00000 0.00000
2 -0.63080 1.29184 -1.97525 0.00000 0.00000 0.00000
3 0.00309 0.03257 0.00369 0.00000 0.00000 0.00000
4 0.00036 0.01727 0.01274 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04667 2.10882 -0.04667 0.00000 0.00000 0.00000

Condition LC57=1.2D+WL150+1.6LLa2
1 0.68215 0.76728 1.90371 0.00000 0.00000 0.00000
2 -0.62699 1.29182 -1.98733 0.00000 0.00000 0.00000
3 0.00436 0.03248 0.00982 0.00000 0.00000 0.00000
4 0.00057 0.01725 0.01370 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06010 2.10882 -0.06010 0.00000 0.00000 0.00000

Condition LC58=1.2D-WL0+1.6LLa2
1 0.64982 0.76955 1.88519 0.00000 0.00000 0.00000
2 -0.64622 1.28891 -1.96504 0.00000 0.00000 0.00000
3 -0.00297 0.03299 -0.02532 0.00000 0.00000 0.00000
4 -0.00063 0.01738 0.00818 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.10882 -0.09700 0.00000 0.00000 0.00000

Condition LC59=1.2D-WL30+1.6LLa2
1 0.61725 0.77098 1.90446 0.00000 0.00000 0.00000
2 -0.66703 1.28697 -1.91539 0.00000 0.00000 0.00000
3 -0.00873 0.03339 -0.05300 0.00000 0.00000 0.00000
4 -0.00159 0.01748 0.00383 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06010 2.10882 -0.06010 0.00000 0.00000 0.00000

Condition LC60=1.2D-WL60+1.6LLa2
1 0.62527 0.77006 1.91273 0.00000 0.00000 0.00000
2 -0.66383 1.28806 -1.92080 0.00000 0.00000 0.00000
3 -0.00683 0.03326 -0.04387 0.00000 0.00000 0.00000
4 -0.00127 0.01744 0.00527 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04667 2.10882 -0.04667 0.00000 0.00000 0.00000
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Condition LC61=1.2D-WL90+1.6LLa2
1 0.62031 0.76952 1.93796 0.00000 0.00000 0.00000
2 -0.67127 1.28868 -1.90440 0.00000 0.00000 0.00000
3 -0.00591 0.03320 -0.03951 0.00000 0.00000 0.00000
4 -0.00113 0.01743 0.00596 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.05800 2.10882 0.00000 0.00000 0.00000 0.00000

Condition LC62=1.2D-WL120+1.6LLa2
1 0.62459 0.76815 1.96305 0.00000 0.00000 0.00000
2 -0.66776 1.29031 -1.89971 0.00000 0.00000 0.00000
3 -0.00285 0.03298 -0.02493 0.00000 0.00000 0.00000
4 -0.00065 0.01738 0.00825 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04667 2.10882 0.04667 0.00000 0.00000 0.00000

Condition LC63=1.2D-WL150+1.6LLa2
1 0.61646 0.76802 1.97150 0.00000 0.00000 0.00000
2 -0.67158 1.29033 -1.88764 0.00000 0.00000 0.00000
3 -0.00412 0.03307 -0.03106 0.00000 0.00000 0.00000
4 -0.00086 0.01740 0.00729 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06010 2.10882 0.06010 0.00000 0.00000 0.00000

Condition LC64=1.2D+WL0+1.6LLa3
1 -0.69041 0.77085 1.99106 0.00000 0.00000 0.00000
2 0.68684 1.28785 -1.91105 0.00000 0.00000 0.00000
3 -0.00046 0.03279 0.00434 0.00000 0.00000 0.00000
4 0.00403 0.01733 0.01265 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.10882 0.09700 0.00000 0.00000 0.00000

Condition LC65=1.2D+WL30+1.6LLa3
1 -0.65781 0.76946 1.97169 0.00000 0.00000 0.00000
2 0.70763 1.28975 -1.96057 0.00000 0.00000 0.00000
3 0.00529 0.03239 0.03198 0.00000 0.00000 0.00000
4 0.00500 0.01723 0.01699 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06010 2.10882 0.06010 0.00000 0.00000 0.00000

Condition LC66=1.2D+WL60+1.6LLa3
1 -0.66584 0.77037 1.96346 0.00000 0.00000 0.00000
2 0.70444 1.28867 -1.95520 0.00000 0.00000 0.00000
3 0.00339 0.03252 0.02286 0.00000 0.00000 0.00000
4 0.00468 0.01726 0.01556 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04667 2.10882 0.04667 0.00000 0.00000 0.00000

Condition LC67=1.2D+WL90+1.6LLa3
1 -0.66086 0.77090 1.93824 0.00000 0.00000 0.00000
2 0.71186 1.28806 -1.97160 0.00000 0.00000 0.00000
3 0.00246 0.03259 0.01849 0.00000 0.00000 0.00000
4 0.00454 0.01728 0.01487 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05800 2.10882 0.00000 0.00000 0.00000 0.00000
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Condition LC68=1.2D+WL120+1.6LLa3
1 -0.66516 0.77225 1.91318 0.00000 0.00000 0.00000
2 0.70837 1.28645 -1.97633 0.00000 0.00000 0.00000
3 -0.00060 0.03280 0.00390 0.00000 0.00000 0.00000
4 0.00406 0.01733 0.01257 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04667 2.10882 -0.04667 0.00000 0.00000 0.00000

Condition LC69=1.2D+WL150+1.6LLa3
1 -0.65702 0.77239 1.90472 0.00000 0.00000 0.00000
2 0.71218 1.28642 -1.98837 0.00000 0.00000 0.00000
3 0.00067 0.03271 0.01003 0.00000 0.00000 0.00000
4 0.00427 0.01731 0.01353 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06010 2.10882 -0.06010 0.00000 0.00000 0.00000

Condition LC70=1.2D-WL0+1.6LLa3
1 -0.68938 0.77462 1.88632 0.00000 0.00000 0.00000
2 0.69297 1.28355 -1.96623 0.00000 0.00000 0.00000
3 -0.00666 0.03322 -0.02510 0.00000 0.00000 0.00000
4 0.00307 0.01744 0.00801 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.10882 -0.09700 0.00000 0.00000 0.00000

Condition LC71=1.2D-WL30+1.6LLa3
1 -0.72198 0.77601 1.90569 0.00000 0.00000 0.00000
2 0.67218 1.28165 -1.91672 0.00000 0.00000 0.00000
3 -0.01241 0.03362 -0.05275 0.00000 0.00000 0.00000
4 0.00210 0.01754 0.00367 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06010 2.10882 -0.06010 0.00000 0.00000 0.00000

Condition LC72=1.2D-WL60+1.6LLa3
1 -0.71396 0.77510 1.91393 0.00000 0.00000 0.00000
2 0.67538 1.28273 -1.92207 0.00000 0.00000 0.00000
3 -0.01051 0.03349 -0.04362 0.00000 0.00000 0.00000
4 0.00242 0.01750 0.00510 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04667 2.10882 -0.04667 0.00000 0.00000 0.00000

Condition LC73=1.2D-WL90+1.6LLa3
1 -0.71893 0.77457 1.93914 0.00000 0.00000 0.00000
2 0.66795 1.28334 -1.90568 0.00000 0.00000 0.00000
3 -0.00959 0.03343 -0.03926 0.00000 0.00000 0.00000
4 0.00256 0.01749 0.00579 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.05800 2.10882 0.00000 0.00000 0.00000 0.00000

Condition LC74=1.2D-WL120+1.6LLa3
1 -0.71463 0.77322 1.96420 0.00000 0.00000 0.00000
2 0.67145 1.28495 -1.90095 0.00000 0.00000 0.00000
3 -0.00653 0.03321 -0.02467 0.00000 0.00000 0.00000
4 0.00304 0.01743 0.00809 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04667 2.10882 0.04667 0.00000 0.00000 0.00000
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Condition LC75=1.2D-WL150+1.6LLa3
1 -0.72278 0.77308 1.97267 0.00000 0.00000 0.00000
2 0.66764 1.28498 -1.88890 0.00000 0.00000 0.00000
3 -0.00780 0.03330 -0.03079 0.00000 0.00000 0.00000
4 0.00283 0.01746 0.00713 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06010 2.10882 0.06010 0.00000 0.00000 0.00000

Condition LC76=1.2D+WL0+1.6LLa4
1 -2.00129 0.75978 1.98580 0.00000 0.00000 0.00000
2 1.99775 1.29753 -1.90563 0.00000 0.00000 0.00000
3 0.01092 0.03391 -0.00112 0.00000 0.00000 0.00000
4 -0.00739 0.01761 0.01795 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.10882 0.09700 0.00000 0.00000 0.00000

Condition LC77=1.2D+WL30+1.6LLa4
1 -1.96871 0.75845 1.96625 0.00000 0.00000 0.00000
2 2.01856 1.29938 -1.95503 0.00000 0.00000 0.00000
3 0.01668 0.03349 0.02659 0.00000 0.00000 0.00000
4 -0.00643 0.01750 0.02230 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06010 2.10882 0.06010 0.00000 0.00000 0.00000

Condition LC78=1.2D+WL60+1.6LLa4
1 -1.97672 0.75934 1.95806 0.00000 0.00000 0.00000
2 2.01535 1.29832 -1.94969 0.00000 0.00000 0.00000
3 0.01478 0.03363 0.01744 0.00000 0.00000 0.00000
4 -0.00675 0.01754 0.02086 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04667 2.10882 0.04667 0.00000 0.00000 0.00000

Condition LC79=1.2D+WL90+1.6LLa4
1 -1.97174 0.75986 1.93281 0.00000 0.00000 0.00000
2 2.02277 1.29771 -1.96607 0.00000 0.00000 0.00000
3 0.01386 0.03369 0.01308 0.00000 0.00000 0.00000
4 -0.00689 0.01755 0.02017 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05800 2.10882 0.00000 0.00000 0.00000 0.00000

Condition LC80=1.2D+WL120+1.6LLa4
1 -1.97602 0.76119 1.90777 0.00000 0.00000 0.00000
2 2.01925 1.29611 -1.97081 0.00000 0.00000 0.00000
3 0.01081 0.03391 -0.00150 0.00000 0.00000 0.00000
4 -0.00737 0.01761 0.01787 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.04667 2.10882 -0.04667 0.00000 0.00000 0.00000

Condition LC81=1.2D+WL150+1.6LLa4
1 -1.96789 0.76135 1.89926 0.00000 0.00000 0.00000
2 2.02307 1.29607 -1.98283 0.00000 0.00000 0.00000
3 0.01208 0.03382 0.00463 0.00000 0.00000 0.00000
4 -0.00716 0.01758 0.01883 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06010 2.10882 -0.06010 0.00000 0.00000 0.00000
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Condition LC82=1.2D-WL0+1.6LLa4
1 -2.00022 0.76350 1.88099 0.00000 0.00000 0.00000
2 2.00383 1.29325 -1.96077 0.00000 0.00000 0.00000
3 0.00474 0.03435 -0.03053 0.00000 0.00000 0.00000
4 -0.00836 0.01772 0.01331 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.10882 -0.09700 0.00000 0.00000 0.00000

Condition LC83=1.2D-WL30+1.6LLa4
1 -2.03279 0.76483 1.90054 0.00000 0.00000 0.00000
2 1.98302 1.29141 -1.91137 0.00000 0.00000 0.00000
3 -0.00102 0.03477 -0.05824 0.00000 0.00000 0.00000
4 -0.00932 0.01782 0.00897 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06010 2.10882 -0.06010 0.00000 0.00000 0.00000

Condition LC84=1.2D-WL60+1.6LLa4
1 -2.02479 0.76395 1.90873 0.00000 0.00000 0.00000
2 1.98624 1.29246 -1.91670 0.00000 0.00000 0.00000
3 0.00088 0.03463 -0.04910 0.00000 0.00000 0.00000
4 -0.00900 0.01779 0.01040 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04667 2.10882 -0.04667 0.00000 0.00000 0.00000

Condition LC85=1.2D-WL90+1.6LLa4
1 -2.02976 0.76342 1.93397 0.00000 0.00000 0.00000
2 1.97882 1.29307 -1.90032 0.00000 0.00000 0.00000
3 0.00180 0.03456 -0.04474 0.00000 0.00000 0.00000
4 -0.00886 0.01777 0.01109 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.05800 2.10882 0.00000 0.00000 0.00000 0.00000

Condition LC86=1.2D-WL120+1.6LLa4
1 -2.02549 0.76209 1.95902 0.00000 0.00000 0.00000
2 1.98234 1.29467 -1.89558 0.00000 0.00000 0.00000
3 0.00486 0.03434 -0.03015 0.00000 0.00000 0.00000
4 -0.00838 0.01772 0.01339 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.04667 2.10882 0.04667 0.00000 0.00000 0.00000

Condition LC87=1.2D-WL150+1.6LLa4
1 -2.03362 0.76194 1.96753 0.00000 0.00000 0.00000
2 1.97852 1.29471 -1.88356 0.00000 0.00000 0.00000
3 0.00359 0.03444 -0.03629 0.00000 0.00000 0.00000
4 -0.00859 0.01774 0.01243 0.00000 0.00000 0.00000
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06010 2.10882 0.06010 0.00000 0.00000 0.00000

Page13



Envelope for nodal reactions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition

Direction of positive forces and moments

Envelope of nodal reactions for       :
LC1=1.2D+Wo
LC2=1.2D+W30
LC3=1.2D+W60
LC4=1.2D+W90
LC5=1.2D+W120
LC6=1.2D+W150
LC7=1.2D-Wo
LC8=1.2D-W30
LC9=1.2D-W60
LC10=1.2D-W90
LC11=1.2D-W120
LC12=1.2D-W150
LC13=0.9D+Wo
LC14=0.9D+W30
LC15=0.9D+W60
LC16=0.9D+W90
LC17=0.9D+W120
LC18=0.9D+W150
LC19=0.9D-Wo
LC20=0.9D-W30
LC21=0.9D-W60
LC22=0.9D-W90
LC23=0.9D-W120
LC24=0.9D-W150
LC25=1.2D+Di+WI0
LC26=1.2D+Di+WI30
LC27=1.2D+Di+WI60
LC28=1.2D+Di+WI90
LC29=1.2D+Di+WI120
LC30=1.2D+Di+WI150
LC31=1.2D+Di-WI0
LC32=1.2D+Di-WI30
LC33=1.2D+Di-WI60
LC34=1.2D+Di-WI90
LC35=1.2D+Di-WI120
LC36=1.2D+Di-WI150
LC37=1.2D+1.6LL1
LC38=1.2D+1.6LL2
LC39=1.2D+1.6LL3
LC40=1.2D+WL0+1.6LLa1
LC41=1.2D+WL30+1.6LLa1
LC42=1.2D+WL60+1.6LLa1
LC43=1.2D+WL90+1.6LLa1
LC44=1.2D+WL120+1.6LLa1
LC45=1.2D+WL150+1.6LLa1
LC46=1.2D-WL0+1.6LLa1
LC47=1.2D-WL30+1.6LLa1
LC48=1.2D-WL60+1.6LLa1
LC49=1.2D-WL90+1.6LLa1
LC50=1.2D-WL120+1.6LLa1
LC51=1.2D-WL150+1.6LLa1
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LC52=1.2D+WL0+1.6LLa2
LC53=1.2D+WL30+1.6LLa2
LC54=1.2D+WL60+1.6LLa2
LC55=1.2D+WL90+1.6LLa2
LC56=1.2D+WL120+1.6LLa2
LC57=1.2D+WL150+1.6LLa2
LC58=1.2D-WL0+1.6LLa2
LC59=1.2D-WL30+1.6LLa2
LC60=1.2D-WL60+1.6LLa2
LC61=1.2D-WL90+1.6LLa2
LC62=1.2D-WL120+1.6LLa2
LC63=1.2D-WL150+1.6LLa2
LC64=1.2D+WL0+1.6LLa3
LC65=1.2D+WL30+1.6LLa3
LC66=1.2D+WL60+1.6LLa3
LC67=1.2D+WL90+1.6LLa3
LC68=1.2D+WL120+1.6LLa3
LC69=1.2D+WL150+1.6LLa3
LC70=1.2D-WL0+1.6LLa3
LC71=1.2D-WL30+1.6LLa3
LC72=1.2D-WL60+1.6LLa3
LC73=1.2D-WL90+1.6LLa3
LC74=1.2D-WL120+1.6LLa3
LC75=1.2D-WL150+1.6LLa3
LC76=1.2D+WL0+1.6LLa4
LC77=1.2D+WL30+1.6LLa4
LC78=1.2D+WL60+1.6LLa4
LC79=1.2D+WL90+1.6LLa4
LC80=1.2D+WL120+1.6LLa4
LC81=1.2D+WL150+1.6LLa4
LC82=1.2D-WL0+1.6LLa4
LC83=1.2D-WL30+1.6LLa4
LC84=1.2D-WL60+1.6LLa4
LC85=1.2D-WL90+1.6LLa4
LC86=1.2D-WL120+1.6LLa4
LC87=1.2D-WL150+1.6LLa4

                                                                                      Forces                                                                                                                                                            Moments                                                                              
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Max 1.215 LC45 0.892 LC32 2.278 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -2.034 LC87 0.316 LC15 -0.380 LC19 0.00000 LC1 0.00000 LC1 0.00000 LC1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 Max 2.023 LC81 1.422 LC26 0.363 LC24 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -1.204 LC51 0.513 LC21 -2.259 LC6 0.00000 LC1 0.00000 LC1 0.00000 LC1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 Max 0.223 LC3 0.060 LC32 0.745 LC15 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.223 LC21 0.014 LC15 -0.764 LC9 0.00000 LC1 0.00000 LC1 0.00000 LC1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 Max 0.059 LC15 0.024 LC32 0.129 LC3 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.059 LC9 0.010 LC15 -0.109 LC21 0.00000 LC1 0.00000 LC1 0.00000 LC1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Connection Check



Date: 2/6/2023
Project Name:   WATERTOWN
Project No.:        CT1130
Designed By:      RL Checked By:  MSC

Check Capacity of Existing Steel Tension Bands at Elevation 135'-0" AGL
The lateral support of the appurtenances and RRH’s is assumed to be taken by the steel banding
system clamped to the smokestack with steel plates and threaded rods.

Tension Band Material = STEEL
Structure Material = BRICK

Coeffcient of Static Friction, μS = 0.30
Diameter of Structure = 7.50 ft (Assumed)

Circumference of Structure = 23.56 ft

Design Factor of Safety = 1.5

Calculate Total Weight of Appurtenances:

DL (lbs/plf) IL (lbs/plf) Length (ft.) Qty.
109 206 -- 3
66 69 -- 3
116 200 -- 3
82 73 -- 3
73 36 -- 3
72 32 -- 3
50 31 -- 3
60 36 -- 3
29 42 -- 3

1.77 3 21 1
3.66 5 104 1
9.12 7 4 1
100 100 -- 1

Total Appurtenance Weight, PA = 5308.5 lbs

Calculate Weight of Tension Band:

Depth, db = 6 in
Thickness, tb = 1/4 in

Density of Tension Band, ρ = 0.2836 lb/in3

Linear Weight of Tension Band, wB = 5.10 lb/ft
Number of Tension Bands = 2

Calculate Net Linear Gravity Load

Total Appurtenance Weight, PA = 5308.5 lbs
Total Tension Band Weight, PB = 240.53 lbs

Net (Factored) Gravity Load, PGL = 8323.61 lbs

Linear Gravity Load per Band*, wGL = 176.63 plf
Coeffcient of Static Friction, μS = 0.30

Linear Normal Force per Band, FN = 588.77 plf

3/4" Round Bar
2" Std. Pipe

3-1/2" Std. Pipe
Miscellaneous

RRH
RRH
RRH
RRH

Surge Arrestor

Item
Panel Antenna
Panel Antenna
Panel Antenna
Panel Antenna

327.0
312.0
243.0
288.0
213.0

* Load distribution is assumed to be constant between tension bands.

896.5
64.5

100.0

Total (lbs.)
945.0
405.0
948.0

101.6

465.0



Date: 2/6/2023
Project Name:   WATERTOWN
Project No.:        CT1130
Designed By:      RL          Checked By:  MSC

Check Capacity of Existing Steel Tension Bands: (cont)
Reference: AISC Steel Construction Manual 9th Edition (ASD)

Calculate Required Tension Force

Linear Normal Force per Band, FN = 588.77 plf
Diameter of Structure = 7.50 ft

Number of Connection Knuckles = 8

Required Tension Force per Knuckle, TREQ = 828 lbs

Check Tensile Capacty of Threaded Rods

Required Tension Force per Knuckle, TREQ = 828 lbs
Number of Bolts per Knuckle = 2

Required Tensile Load per Bolt 414 lbs

Threaded Rod = A36 5/8" Threaded Rod
Allowable Tensile Load per Bolt, Ftall = 6100 lbs.

414 lbs < 6100 lbs Therefore, OK !

Check Bending Stress on Tension Band

Requried Tension Force, TREQ = 0.828 kips
Cross-sectional Area, AB = 1.500 in2

Max Bending Stress, fMAX = 0.552 ksi

Yield Stress, fY = 36 ksi
Allowable Bending Stress, fALLOW = 21.6 ksi

0.552 ksi < 21.6 ksi Therefore, OK !



Date: 2/6/2023
Project Name:   WATERTOWN
Project No.:        CT1130
Designed By:      RL Checked By:  MSC

CHECK CONNECTION CAPACITY (Worst Case)

Reference: AISC Steel Construction Manual 9th Edition (ASD)

Check Tensile Capacty of Threaded Rods

Threaded Rod = A36 5/8" Threaded Rod
Allowable Tensile Load per Bolt, Ftall = 6100.0 lbs.

Calculate Required Tension Force

Wind Load @ 0 degress = 2237.3 lbs. (See Windload Output)
Wind Load @ 60 degress = 1471.6 lbs. (See Windload Output)

Total Wind Load = 5180.4 lbs.
Number of Bands = 2

Total Tension Per Band = 2590.2 lbs.

Check Tensile Capacty of Threaded Rods

Number of Connection Knuckles = 8.0
Number of Bolts per Knuckle = 2.0

Required Tensile Load per Bolt 161.9 lbs.

162 lbs < 6100 lbs Therefore, OK !
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Statement of Compliance 

AT&T’s proposed antenna installation along with other existing antennas is calculated to be 

within 6.02% of FCC Standard for General Public/Uncontrolled Maximum Permissible 

Exposure (MPE).
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Salem, NH 03079 
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www.saigrp.com 
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1 General Summary 

SAI Group was contracted by AT&T Mobility to conduct a Radio Frequency (RF) Analysis for a 
wireless facility located at 76 Westbury Park Road, Watertown, CT to determine whether the radio 

facility is in compliance with Federal Communications Commission (FCC) regulations and 

standards regarding RF exposure.  

RF exposure is calculated in accordance with FCC’s suggested prediction methods. 

2 Site Compliance Summary 

Compliance Summary (General Public Limit) 

Site Compliance Yes 

Maximum Calculated %MPE at 

0-6’ Ground Level (Cumulative) 
6.02% at about 359ft South-East from smokestack. 
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3 RF Design Specifications 

Table below shows the technical data used for the calculation of cumulative %MPE results. 

 

Ant ID Operator 
Antenna 

Make 

Antenna 

Model 
Type 

TX Freq 

(MHz) 

Az 

(Deg) 

Ant Gain 

(dBd) 

Total 

ERP 

(Watts) 

Z 

Rad 

Center 

(ft) 

1 AT&T KATHREIN 800-10965 Panel 700 23 12.05 2565 135.00 

1 AT&T KATHREIN 800-10965 Panel 2300 23 15.75 3758 135.00 

2 AT&T ERICSSON AIR6419 Panel 3500 23 23.45 23990 136.67 

3 AT&T ERICSSON AIR6449 Panel 3700 23 23.5 24268 133.00 

4 AT&T CCI DMP65R-BU6EA Panel 700 23 11.75 1197 135.00 

4 AT&T CCI DMP65R-BU6EA Panel 1900 23 15.55 1436 135.00 

4 AT&T CCI DMP65R-BU6EA Panel 1900 23 15.55 1436 135.00 

4 AT&T CCI DMP65R-BU6EA Panel 850 23 11.95 1000 135.00 

4 AT&T CCI DMP65R-BU6EA Panel 2100 23 15.95 3148 135.00 

4 AT&T CCI DMP65R-BU6EA Panel 1900 23 15.45 2806 135.00 

4 AT&T CCI DMP65R-BU6EA Panel 2100 23 15.95 3148 135.00 

5 AT&T KATHREIN 800-10965 Panel 700 143 12.05 2565 135.00 

5 AT&T KATHREIN 800-10965 Panel 2300 143 15.75 3758 135.00 

6 AT&T ERICSSON AIR6419 Panel 3500 143 23.45 23990 136.67 

7 AT&T ERICSSON AIR6449 Panel 3700 143 23.5 24268 133.00 

8 AT&T CCI DMP65R-BU6EA Panel 700 143 11.75 1197 135.00 

8 AT&T CCI DMP65R-BU6EA Panel 1900 143 15.55 1436 135.00 

8 AT&T CCI DMP65R-BU6EA Panel 1900 143 15.55 1436 135.00 

8 AT&T CCI DMP65R-BU6EA Panel 850 143 11.95 1000 135.00 

8 AT&T CCI DMP65R-BU6EA Panel 2100 143 15.95 3148 135.00 

8 AT&T CCI DMP65R-BU6EA Panel 1900 143 15.45 2806 135.00 

8 AT&T CCI DMP65R-BU6EA Panel 2100 143 15.95 3148 135.00 

9 AT&T KATHREIN 800-10965 Panel 700 263 12.05 2565 135.00 

9 AT&T KATHREIN 800-10965 Panel 2300 263 15.75 3758 135.00 

10 AT&T ERICSSON AIR6419 Panel 3500 263 23.45 23990 136.67 

11 AT&T ERICSSON AIR6449 Panel 3700 263 23.5 24268 133.00 

12 AT&T CCI DMP65R-BU6EA Panel 700 263 11.75 1197 135.00 

12 AT&T CCI DMP65R-BU6EA Panel 1900 263 15.55 1436 135.00 

12 AT&T CCI DMP65R-BU6EA Panel 1900 263 15.55 1436 135.00 

12 AT&T CCI DMP65R-BU6EA Panel 850 263 11.95 1000 135.00 

12 AT&T CCI DMP65R-BU6EA Panel 2100 263 15.95 3148 135.00 

12 AT&T CCI DMP65R-BU6EA Panel 1900 263 15.45 2806 135.00 

12 AT&T CCI DMP65R-BU6EA Panel 2100 263 15.95 3148 135.00 

13 T-Mobile ERICSSON AIR 32 Panel 2100 60 15.75 4510 124.00 

13 T-Mobile ERICSSON AIR 32 Panel 1900 60 15.55 2154 124.00 

13 T-Mobile ERICSSON AIR 32 Panel 1900 60 15.55 2154 124.00 

14 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 700 60 13.17 1660 124.00 

14 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 600 60 13.09 815 124.00 

14 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 600 60 13.09 815 124.00 

14 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 1900 60 15.29 2705 124.00 

14 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 2100 60 17.32 4316 124.00 

15 T-Mobile ERICSSON AIR6449 Panel 2500 60 22.35 20615 124.00 

15 T-Mobile ERICSSON AIR6449 Panel 2500 60 22.35 20615 124.00 

16 T-Mobile ERICSSON AIR 32 Panel 2100 180 15.75 4510 124.00 

16 T-Mobile ERICSSON AIR 32 Panel 1900 180 15.55 2154 124.00 

16 T-Mobile ERICSSON AIR 32 Panel 1900 180 15.55 2154 124.00 

17 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 700 180 13.17 1660 124.00 

17 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 600 180 13.09 815 124.00 

17 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 600 180 13.09 815 124.00 

17 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 1900 180 15.29 2705 124.00 

17 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 2100 180 17.32 4316 124.00 
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18 T-Mobile ERICSSON AIR6449 Panel 2500 180 22.35 20615 124.00 

18 T-Mobile ERICSSON AIR6449 Panel 2500 180 22.35 20615 124.00 

19 T-Mobile ERICSSON AIR 32 Panel 2100 300 15.75 4510 124.00 

19 T-Mobile ERICSSON AIR 32 Panel 1900 300 15.55 2154 124.00 

19 T-Mobile ERICSSON AIR 32 Panel 1900 300 15.55 2154 124.00 

20 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 700 300 13.17 1660 124.00 

20 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 600 300 13.09 815 124.00 

20 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 600 300 13.09 815 124.00 

20 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 1900 300 15.29 2705 124.00 

20 T-Mobile RFS APXVAARR24 43-U-NA20 Panel 2100 300 17.32 4316 124.00 

21 T-Mobile ERICSSON AIR6449 Panel 2500 300 22.35 20615 124.00 

21 T-Mobile ERICSSON AIR6449 Panel 2500 300 22.35 20615 124.00 

 NOTE: The Z value indicates the distance of radiation center of the antenna height above the ground site level unless otherwise indicated. Effective Radiated Power (ERP) is 

provided by the operator or calculated based on SAI Group experience. SAI Group has assumed transmission parameters for “Unknown” RF emitters based on either similar 

installations found at other radio communications sites or from the latest data available for the site. “Generic” antenna models have been used where existing antenna part 

numbers or radiation patterns are not available. The frequencies presented in this table may have been assumed in order to represent the approximate band of operation and to 

support a worst-case calculation of power density 
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4 Conclusion 

I certify to the best of my knowledge that the statements contained in this report are true and 
accurate. The theoretical computations contained are based on FCC recommended methods, with 
industry standard assumptions & formulas, and complies with FCC mandated Maximum 
Permissible RF Exposure requirements.  
 
A comprehensive field survey was not performed prior to the generation of this report. If questions 
arise regarding the calculations herein, SAI Group recommends that a comprehensive field survey 
be performed to resolve any disputes. 
 
 
 
 
____________________________            January 25, 2023         
Sanket Joshi       Date   
RF Engineer                                                                                                                          
SAI Group  
 
 
 
 
 
____________________________    January 25, 2023 

Matthew Smelcer       Date 

RF Engineering Manager 
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Appendix A – FCC Rules and Regulations 

In 1996, the Federal Communication Commission (FCC) adopted procedures and guidelines for 

evaluating of the effects of RF exposure. This guideline from the FCC Office of Engineering and 

Technology is Bulletin 65 (“OET Bulletin 65”), Evaluating Compliance with FCC Guidelines for 

Human Exposure to Radio Frequency Electromagnetic Fields, Edition 97-01, published August 

1997. Since 1996 the FCC periodically reviews these rules and regulations as per their 

congressional mandate. 

Maximum Permissible Exposure (MPE) limits utilized in this analysis are outlined in the following 

Tables and diagram: 

Table 1. MPE Limits for General Population/ Uncontrolled Exposure 

Frequency Range 
(MHz) 

Electric Field 
Strength 

(V/m) 

Magnetic 
Field 

Strength 
(A/m) 

Power 
Density 

(mW/cm2) 

Averaging Time for 
|E|2, |H|2 , or S 

(Minutes) 

0.3 – 1.34 614 1.63 (100)* 30 
1.34 -30 824/f 2.19/f (180/f2)* 30 
30 – 300 27.5 0.073 0.2 30 

300 – 1500 -- -- f/1500 30 
1500– 100,000 -- -- 1.0 30 

f = frequency in MHz * = Plane wave equivalent power density 
 

General population/uncontrolled exposures apply in situations in which the general public may be 

exposed, or in which persons that are exposed as a consequence of their employment may not be fully 
aware of the potential for exposure or can’t exercise control over their exposure. A site is evaluated with 

General Public limits if there is no access controls or no RF warning signage present. 
 

Table 2. MPE Limits for Occupational/Controlled Exposure 

Frequency Range 
(MHz) 

Electric Field 
Strength (V/m) 

Magnetic Field 
Strength (A/m) 

Power 
Density 

(mW/cm2) 

Averaging Time 
for |E|2, |H|2 , or 

S (Minutes) 
0.3 – 3.0 614 1.63 (100)* 6 
3.0 – 30 1842/f 4.89/f (900/f2)* 6 
30 – 300 61.4 0.163 1.0 6 

300 – 1500 -- -- f/300 6 
1500– 100,000 -- -- 5.0 6 

f = frequency in MHz * = Plane wave equivalent power density 
 

Occupational/controlled limits apply in situations in which persons are exposed as a consequence of 
their employment provided those persons are fully aware of the potential for exposure and can exercise 

control over their exposure. Limits for occupational/controlled exposure also apply in situations when an 

individual is transient through a location where such occupational/controlled limits apply provided he or 

she is made aware of the potential for exposure. Typical criteria to remediate controlled environment are 
restricted access to the areas where antennas are located along with appropriate RF warning signage. A 

site with Controlled environment is evaluated with Occupational limits. 
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Maximum Permissible Exposures. Occupational/Controlled and General 
Population/Uncontrolled MPE’s are functions of frequency. 
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Appendix B – Calculations Methodology and Assumptions 

SAI Group has performed theoretical analysis using Waterford Consultants’ RoofMaster™ 2020 Version 

30.5.26.2022 which uses a cylindrical model for very conservative power density calculations within the near field 

of the antenna where the antenna pattern has not truly formed yet. The Cylindrical Model is used to determine the 

spatially averaged power density in the near field directly in front of an antenna. In order to implement this model 

in all directions, the calculations utilize the antenna manufacturer horizontal pattern data. Additionally, the model 
also incorporates factors that reduce the power density by inverse square of horizontal and vertical distances 

beyond the near field region. 

RoofMaster™ uses far field model to calculate the spatial peak power density. The RoofMaster™ implementation 

of this model incorporated manufacturer’s horizontal and vertical pattern data to determine the power density in all 

directions. 

The calculations are based on worst-case assumptions that, all antennas are always operating at full power. 

The site has been modeled with these assumptions to show the maximum RF energy density. Areas modeled with 

exposure greater than 100% of the General Public MPE level may not actually occur, but are shown as a prediction 

that could be realized. 
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Appendix C – Informative References 

The following references can be followed for further information about RF Health and Safety. 

FCC Radio Frequency Safety  

http://www.fcc.gov/encyclopedia/radio-frequency-safety  

 

FCC OET Bulletin 56  

https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet56/oet56e4.pdf  

 

FCC OET Bulletin 65  

https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet65/oet65.pdf  

 

National Council on Radiation Protection and Measurements (NCRP)  
http://www.ncrponline.org  

 

American National Standards Institute (ANSI)  

http://www.ansi.org  

 

Environmental Protection Agency (EPA)  

https://www3.epa.gov/radtown/wireless-technology.html  

 

National Institutes of Health (NIH)  

http://www.niehs.nih.gov/health/topics/agents/emf/  

 
Occupational Safety and Health Agency (OSHA)  

http://www.osha.gov/SLTC/radiofrequencyradiation/  

 

International Commission on Non-Ionizing Radiation Protection (ICNIRP)  

http://www.icnirp.org/ 

http://www.fcc.gov/encyclopedia/radio-frequency-safety
https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet56/oet56e4.pdf
https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet65/oet65.pdf
http://www.ncrponline.org/
http://www.ansi.org/
https://www3.epa.gov/radtown/wireless-technology.html
http://www.niehs.nih.gov/health/topics/agents/emf/
http://www.osha.gov/SLTC/radiofrequencyradiation/
http://www.icnirp.org/
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