






EXHIBIT 1



at&t MOBILITY CORP.
5OO ENTERPRISE DRIVE
ROCKY HILL, CT 06067

750 W CENTER ST, SUITE 301
WEST BRIDGEWATER, MA 02379

PHONE: 781.713.4725



·
·
·
·

750 WEST CENTER ST, SUITE 301
WEST BRIDGEWATER, MA 02379

PHONE: 781.713.4725

at&t MOBILITY CORP.
550 COCHITUATE ROAD
FRAMINGHAM, MA 01701



at&t MOBILITY CORP.
550 COCHITUATE ROAD
FRAMINGHAM, MA 01701

NOTES:

1. REFERENCE STRUCTURAL ANALYSIS BY
OTHERS FOR FURTHER INFORMATION
REGARDING THE CAPACITY OF THE
EXISTING STRUCTURE TO SUPPORT
THIS EQUIPMENT UPGRADE.

2. REFER TO THE FINAL RF DATA SHEET
FOR FINAL ANTENNA SETTINGS.
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NOTES:

1. REFERENCE STRUCTURAL ANALYSIS BY
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RRU CHART

at&t MOBILITY CORP.
550 COCHITUATE ROAD
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NOTES:

1. REFERENCE STRUCTURAL ANALYSIS BY
OTHERS FOR FURTHER INFORMATION
REGARDING THE CAPACITY OF THE
EXISTING STRUCTURE TO SUPPORT
THIS EQUIPMENT UPGRADE.

2. REFER TO THE FINAL RF DATA SHEET
FOR FINAL ANTENNA SETTINGS.
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SPECIAL INSPECTIONS (REFERENCE IBC CHAPTER 17):

NOTES:
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BEFORE CONSTRUCTION

DURING CONSTRUCTION

 REQUIRED

4

5

AFTER CONSTRUCTION

 REQUIRED
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EXHIBIT 3



Location 383 MIDDLE ST Mblu 03/ / 35/ /

Acct# 0172553 Owner BRISTOL SPORTS CENTER
DST

Assessment $25,297,930 Appraisal $36,139,900

PID 2398 Building Count 6

Owner BRISTOL SPORTS CENTER DST
Co-Owner C/O INLAND PRIVATE CAPITAL CORPORATION
Address PO BOX 3666

ATTN: PROPERTY TAX DEPT
OAK BROOK, IL 60522

Sale Price $42,175,000
Certificate
Book & Page 1956/0246

Sale Date 12/13/2013
Instrument UNKQ

 

383 MIDDLE ST

Current Value

Appraisal

Valuation Year Improvements Land Total

2017 $29,863,200 $6,276,700 $36,139,900

Assessment

Valuation Year Improvements Land Total

2017 $20,904,240 $4,393,690 $25,297,930

Owner of Record

Ownership History

Ownership History

Owner Sale Price Certificate Book & Page Instrument Sale Date

BRISTOL SPORTS CENTER DST $42,175,000  1956/0246 UNKQ 12/13/2013

WE 383 MIDDLE STREET LLC $6,750,000 1 1443/0496 00 10/01/2002

PACSCI MOTION CONTROL INC $0  1330/0834  07/14/2000

WARNER ELECTRIC INC $0  1320/0883  04/06/2000

WARNER ELECTRIC INC $0  1318/0268  03/07/2000

Year Built: 1961
Living Area: 330,400
Replacement Cost: $29,498,731

Building Information

Building 1 : Section 1



Building Percent
Good:

82

Replacement Cost
Less Depreciation: $24,189,000

Building Attributes

Field Description

STYLE Office Bldg

MODEL Comm/Ind

Stories: 1

Occupancy 3.00

Exterior Wall 1 Brick/Masonry

Exterior Wall 2 Concr/Cinder

Roof Structure Flat

Roof Cover T+G/Rubber

Interior Wall 1 Drywall/Sheetr

Interior Wall 2 Minim/Masonry

Interior Floor 1 Carpet

Interior Floor 2 Concr-Finished

Heating Fuel Electric

Heating Type Forced Air-Duc

AC Type Central

Struct Class  

Bldg Use Off Bldg

Bedrooms  

Full Baths  

Half Baths  

Usrfld 218  

Usrfld 219  

1st Floor Use:  

Heat/AC Heat/AC Pkgs

Frame Type Masonry

Baths/Plumbing Average

Ceiling/Wall Sus-Ceil & WL

Rooms/Prtns Average

Wall Height 10.00

% Comn Wall  

Legend

Building Photo

(http://images.vgsi.com/photos2/BristolCTPhotos//\00\02\69\70

Building Layout

(http://images.vgsi.com/photos2/BristolCTPhotos//Sketches/2398

Building Sub-Areas (sq ft)

Code Description
Gross
Area

Living
Area

BAS First Floor 322,840 322,840

FUS Upper Story, Finished 6,888 6,888

OVH Overhang 672 672

CAN Canopy 616 0

FOP Porch, Open 249 0

ULP Loading Platform, Uncovered 668 0

UST Utility, Storage, Unfinished 544 0

  332,477 330,400

Year Built: 1974
Living Area: 71,712
Replacement Cost: $4,263,529
Building Percent
Good:

77

Building 2 : Section 1

http://images.vgsi.com/photos2/BristolCTPhotos///00/02/69/70.jpg
http://images.vgsi.com/photos2/BristolCTPhotos//Sketches/2398_2398.jpg


Replacement Cost
Less Depreciation: $3,282,900

Building Attributes : Bldg 2 of 6

Field Description

STYLE Office/Warehs

MODEL Comm/Ind

Stories: 1

Occupancy 1.00

Exterior Wall 1 Brick/Masonry

Exterior Wall 2 Concr/Cinder

Roof Structure Flat

Roof Cover T+G/Rubber

Interior Wall 1 Minim/Masonry

Interior Wall 2  

Interior Floor 1 Inlaid Sht Gds

Interior Floor 2 Carpet

Heating Fuel Propane Gas

Heating Type Forced Air-Duc

AC Type Central

Struct Class  

Bldg Use Comm Whse

Bedrooms  

Full Baths  

Half Baths  

Usrfld 218  

Usrfld 219  

1st Floor Use:  

Heat/AC Heat/AC Pkgs

Frame Type Masonry

Baths/Plumbing Average

Ceiling/Wall None

Rooms/Prtns Average

Wall Height 16.00

% Comn Wall  

Legend

Building Photo

(http://images.vgsi.com/photos2/BristolCTPhotos//default.jpg)

Building Layout

(http://images.vgsi.com/photos2/BristolCTPhotos//Sketches/2398

Building Sub-Areas (sq ft)

Code Description
Gross
Area

Living
Area

BAS First Floor 71,712 71,712

FOP Porch, Open 374 0

SLB Slab 71,712 0

UEP Porch, Enclosed, Unfinished 1,296 0

  145,094 71,712

Year Built: 1961
Living Area: 6,000
Replacement Cost: $283,500
Building Percent
Good:

65

Replacement Cost
Less Depreciation: $184,300

Building 3 : Section 1

http://images.vgsi.com/photos2/BristolCTPhotos//default.jpg
http://images.vgsi.com/photos2/BristolCTPhotos//Sketches/2398_40231.jpg


Building Attributes : Bldg 3 of 6

Field Description

STYLE Light Indust

MODEL Comm/Ind

Stories: 1

Occupancy 1.00

Exterior Wall 1 Brick/Masonry

Exterior Wall 2 Concr/Cinder

Roof Structure Flat

Roof Cover T+G/Rubber

Interior Wall 1 Minim/Masonry

Interior Wall 2  

Interior Floor 1 Concr-Finished

Interior Floor 2  

Heating Fuel Oil

Heating Type Hot Air-no Duc

AC Type None

Struct Class  

Bldg Use Industrial

Bedrooms  

Full Baths  

Half Baths  

Usrfld 218  

Usrfld 219  

1st Floor Use:  

Heat/AC None

Frame Type Masonry

Baths/Plumbing Average

Ceiling/Wall None

Rooms/Prtns Average

Wall Height 16.00

% Comn Wall  

Legend

Building Photo

(http://images.vgsi.com/photos2/BristolCTPhotos//default.jpg)

Building Layout

(http://images.vgsi.com/photos2/BristolCTPhotos//Sketches/2398

Building Sub-Areas (sq ft)

Code Description
Gross
Area

Living
Area

BAS First Floor 6,000 6,000

SLB Slab 6,000 0

  12,000 6,000

Year Built: 2004
Living Area: 2,587
Replacement Cost: $647,907
Building Percent
Good:

96

Replacement Cost
Less Depreciation: $622,000

Building Attributes : Bldg 4 of 6

Field Description

Building 4 : Section 1

http://images.vgsi.com/photos2/BristolCTPhotos//default.jpg
http://images.vgsi.com/photos2/BristolCTPhotos//Sketches/2398_40232.jpg


STYLE Branch Bank

MODEL Comm/Ind

Stories: 1

Occupancy 1.00

Exterior Wall 1 Brick Veneer

Exterior Wall 2  

Roof Structure Gable

Roof Cover Asphalt Shingl

Interior Wall 1 Drywall/Sheetr

Interior Wall 2  

Interior Floor 1 Carpet

Interior Floor 2 Ceram Clay Til

Heating Fuel Propane Gas

Heating Type Forced Air-Duc

AC Type Central

Struct Class  

Bldg Use Bank Bldg

Bedrooms  

Full Baths  

Half Baths  

Usrfld 218  

Usrfld 219  

1st Floor Use:  

Heat/AC Heat/AC Pkgs

Frame Type Steel

Baths/Plumbing Average

Ceiling/Wall Sus-Ceil & WL

Rooms/Prtns Average

Wall Height 10.00

% Comn Wall  

Legend

Building Photo

(http://images.vgsi.com/photos2/BristolCTPhotos//default.jpg)

Building Layout

(http://images.vgsi.com/photos2/BristolCTPhotos//Sketches/2398

Building Sub-Areas (sq ft)

Code Description
Gross
Area

Living
Area

BAS First Floor 2,587 2,587

CAN Canopy 146 0

FEP Porch, Enclosed 119 0

SLB Slab 2,587 0

  5,439 2,587

Year Built: 2018
Living Area: 208
Replacement Cost: $45,401
Building Percent
Good:

100

Replacement Cost
Less Depreciation: $45,400

Building Attributes : Bldg 5 of 6

Field Description

Building 5 : Section 1

http://images.vgsi.com/photos2/BristolCTPhotos//default.jpg
http://images.vgsi.com/photos2/BristolCTPhotos//Sketches/2398_40233.jpg


STYLE Ind Office

MODEL Comm/Ind

Stories: 1

Occupancy 1.00

Exterior Wall 1 Pre-finsh Metl

Exterior Wall 2  

Roof Structure Flat

Roof Cover Metal/Tin

Interior Wall 1 Minim/Masonry

Interior Wall 2  

Interior Floor 1 Carpet

Interior Floor 2  

Heating Fuel Electric

Heating Type Hot Air-no Duc

AC Type Unit/AC

Struct Class  

Bldg Use Othr Outdr

Bedrooms  

Full Baths 0

Half Baths 0

Usrfld 218  

Usrfld 219  

1st Floor Use:  

Heat/AC Heat/AC Pkgs

Frame Type Steel

Baths/Plumbing None

Ceiling/Wall Susp-Ceil Only

Rooms/Prtns Light

Wall Height 8.00

% Comn Wall  

Legend

Building Photo

(http://images.vgsi.com/photos2/BristolCTPhotos//default.jpg)

Building Layout

Building Layout
(http://images.vgsi.com/photos2/BristolCTPhotos//Sketches/2398

Building Sub-Areas (sq ft)

Code Description
Gross
Area

Living
Area

BAS First Floor 208 208

CAN Canopy 2,400 0

SLB Slab 208 0

  2,816 208

Year Built: 2018
Living Area: 104
Replacement Cost: $29,959
Building Percent
Good:

100

Replacement Cost
Less Depreciation: $30,000

Building Attributes : Bldg 6 of 6

Field Description

STYLE Ind Office

MODEL Comm/Ind

Building 6 : Section 1

http://images.vgsi.com/photos2/BristolCTPhotos//default.jpg
http://images.vgsi.com/photos2/BristolCTPhotos//Sketches/2398_41428.jpg


Legend

Extra Features

Extra Features

Code Description Size Value Bldg #

LDL2 Load Lvr Man. 2.00 Units $600 1

OHD Overhead Door 2.00 Units $0 1

SPR Sprinklers 330400.00 S.F. $277,500 1

LDL1 Load Leveler 6.00 Units $11,000 2

ELEV Elevator 1.00 Units $34,400 1

CLR2 Freezer 80.00 S.F. $6,800 1

OHD Overhead Door 3.00 Units $0 2

CLR1 Cooler 750.00 S.F. $60,500 1

Stories: 1

Occupancy 1.00

Exterior Wall 1 Pre-finsh Metl

Exterior Wall 2  

Roof Structure Flat

Roof Cover Metal/Tin

Interior Wall 1 Minim/Masonry

Interior Wall 2  

Interior Floor 1 Carpet

Interior Floor 2  

Heating Fuel Electric

Heating Type Hot Air-no Duc

AC Type Unit/AC

Struct Class  

Bldg Use Othr Outdr

Bedrooms  

Full Baths 0

Half Baths 0

Usrfld 218  

Usrfld 219  

1st Floor Use:  

Heat/AC Heat/AC Pkgs

Frame Type Steel

Baths/Plumbing None

Ceiling/Wall Susp-Ceil Only

Rooms/Prtns Light

Wall Height 8.00

% Comn Wall  

Legend

Building Photo

(http://images.vgsi.com/photos2/BristolCTPhotos//default.jpg)

Building Layout

Building Layout
(http://images.vgsi.com/photos2/BristolCTPhotos//Sketches/2398

Building Sub-Areas (sq ft)

Code Description
Gross
Area

Living
Area

BAS First Floor 104 104

CAN Canopy 1,750 0

SLB Slab 104 0

  1,958 104

http://images.vgsi.com/photos2/BristolCTPhotos//default.jpg
http://images.vgsi.com/photos2/BristolCTPhotos//Sketches/2398_41429.jpg


Land Use

Use Code 343
Description Prof Bldg  
Zone IP-1
Neighborhood 110
Alt Land Appr No
Category

Land Line Valuation

Size (Acres) 36.9
Frontage
Depth
Assessed Value $4,393,690
Appraised Value $6,276,700

Legend

OHD Overhead Door 4.00 Units $0 2

SPR Sprinklers 71712.00 S.F. $110,000 2

OHD Overhead Door 2.00 Units $0 3

OHD Overhead Door 1.00 Units $0 3

OHD Overhead Door 1.00 Units $0 3

SPR Sprinklers 1293.00 S.F. $2,800 4

ATM1 ATM 1.00 Units $25,000 4

NDP Night Dep Box 1.00 Units $15,400 4

Land

Outbuildings

Outbuildings

Code Description Sub Code Sub Description Size Value Bldg #

FN3 Fence 6'   5500.00 L.F. $42,600 1

PAV1 Paving Asph.   520300.00 S.F. $819,500 1

CB3 PreCastConcCel   200.00 S.F. $36,000 1

LT1 Light (1fixt)   38.00 UNITS $35,200 1

LT2 Light (2 fixt)   20.00 UNITS $27,500 1

LT3 Light (3 fixt)   1.00 UNITS $1,800 1

CELL Cell Tower/Site   1.00 UNITS $0 1

PAV1 Paving Asph.   2850.00 S.F. $3,000 4

Valuation History

Appraisal

Valuation Year Improvements Land Total

19 $29,863,200 $6,276,700 $36,139,900

2018 $29,863,200 $6,276,700 $36,139,900

2017 $29,787,800 $6,276,700 $36,064,500

Assessment

Valuation Year Improvements Land Total

19 $20,904,240 $4,393,690 $25,297,930

2018 $20,904,240 $4,393,690 $25,297,930

2017 $20,851,460 $4,393,690 $25,245,150



MIDDLE STREET

B U S IN E S S  PA R K  D R I V E

CROSS  STREET

R ED STO N E  H IL L R O A D

VI N C E N T  P K E L LY R O A D

COMMERCE  DR IVE

Disclaimer: This map is for informational purposes only. All information is subject to verification by any user. 
The City of Bristol and its mapping contractors assume no legal responsibility for the information contained herein.

Map Produced March 2018
1 inch = 300 feetApproximate Scale: 

Parcel:

City of Bristol, Connecticut
 Assessment Parcel Map

Address:

0172553

383 MIDDLE ST

 

Account #: 0172553
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EXHIBIT 5 





Scope of Work: 

Centerline Communications was authorized by AT&T to perform a structural analysis of the existing brick 
chimney and the existing catwalk assembly supporting the AT&T antennas.  This structural analysis is for 
the proposed and existing AT&T appurtenances listed below.  

Proposed Appurtenances: 

(6) DMP65R-BU8DA Antenna (96.0” H, 20.7” W, 7.7” D) (Weight= 95.7 lbs.) 
(3) 4449 B5/B12 RRUS (14.96” H, 13.19” W, 10.43” D) (Weight= 73 lbs.) 
(3) 8843 B2/B66A RRUS (14.9” H, 13.2” W, 10.9” D) (Weight= 72 lbs.) 
(3)  RRUS-E2 B29 (20.4” H, 18.5” W, 7.5” D) (Weight= 60 lbs.) 
(1)  DC6-48-60-18-8F Surge Arrestor (24.0” H, 9.7” ø) (Weight= 33.0 lbs.) 

Existing Appurtenances: 

(6) HPA-6R-BUU-H8 Antenna (92.4” H, 14.8” W, 7.4” D) (Weight= 68 lbs.) 
(3) RRUS 32 B30 (26.7” H, 12.1” W, 6.7” D) (Weight= 60.0 lbs.) 
(6) RRUS 12 B2 (20.4” H, 18.5” W, 7.5” D) (Weight= 50.0 lbs.) 
(3)  DC6-48-60-18-8F Surge Arrestor (24.0” H, 9.7” ø) (Weight= 33.0 lbs.) 

Design Criteria: 

Design Codes:   
International Building Code 2015 
Connecticut State Building Code 2018 
ASCE 7-10 

Design Loads: 
Risk Category:  II 
Exposure Category: B (ASCE 7-10) 
Ultimate Design Wind Speed (Vult) = 120 mph (CSBC-Appendix N) 

Design Codes:   
TIA-222-H Structural Standard for Antenna Supporting Structures and Antennas  

Design Loads: 
Basic Wind Speed (V) = 120 mph (Annex B, Figure B-2) 
Ice thickness= 1 in. (Annex B, Figure B-9) 

*See calculations for additional design criteria. 



Assumptions and Exclusions: 

 The existing catwalk assembly is assumed to have been correctly designed and installed.

 The calculations performed by Centerline Communications are limited to the structural members 
in these calculations only.

 The structural calculations in this report do not check the connections of the catwalk assembly to 
the brick chimney. 

 Centerline Communications did not perform a condition assessment of the existing brick chimney. 
It is assumed that the brick chimney is structurally sound.

 Reference the latest Centerline Communications construction drawings for the location of the 
existing and proposed AT&T appurtenances.

Reference Documents: 

 Structural Design Calculations by Advanced Engineering Group dated July 18, 2017.

Conclusion: 

 The results of the analysis concluded that the existing brick chimney is capable of supporting the 
existing and proposed AT&T appurtenance loads.  

 The results of the analysis concluded that the existing catwalk assembly is capable of supporting 
the existing and proposed AT&T appurtenance loads with the following recommendations: 

o Install (1) new surge arrestor and (9) new RRH’s below the existing catwalk assembly to 
minimize the loading on the catwalk.  

o Install the above mentioned equipment on new steel bands secured to the existing brick 
chimney.  

o Contractor to verify the conditions of the brick and grout prior to any equipment 
installation. Repoint/repair brick as required.   



Site Photos: 

                        Existing AT&T appurtenances                                              Existing AT&T appurtenances 



Calculations 



SITE NUMBER:  CT3461

SITE NAME: Bristol Middle Street

DATE: 10/10/2019

BY: AA CHECKED BY: DC

Design Criteria:

Height above ground level at the base of the structure, z= 120 ft

Mean elevation of base of structure above sea level, zs= 258 ft

Height of structure, h= 127 ft

Basic Wind Speed, V (mph) = 120 (CSBC-Appendix N)

Basic Wind Speed with ice, VI (mph) = 50 (Annex B, Figure B-9)

Max. Design Ice Thickness, ti (in.)= 1 (Annex B, Figure B-9)

Exposure Category = B (2.6.5.1)

Topographic Category = 1 (2.6.6.2.1)

Wind Direction Prob. Factor, Kd = 0.95 (Table 2-2)

Importance Factor, I = 1 (Table 2-3)

Velocity Pressure Coefficient, Kz = 1.04 (2.6.5.2)

Topographic Factor, Kzt = 1 (2.6.6.2.1)

Rooftop Wind Speed-Up Factor, Ks = 1 (2.6.7)

Ground Elevation Factor, Ke = 0.99 (2.6.8)

Gust Effect Factor Gh = 1 (2.6.9)

Factored thickness of radial glazed ice at z, tiz = 1.14 in (2.6.10)

Calculate Velocity Pressure:

qz= 0.00256 Kz Kzt Ks Ke Kd V
2 

 (lb/ft
2
) (2.6.11.6)

qz= 36.12

Calculate Velocity Pressure with Ice:

qzi= 0.00256 Kz Kzt Kd Vi
2  

I (lb/ft
2
) (2.6.11.6)

qzi= 6.33

ANSI/TIA-222-H WIND CALCULATIONS:



SITE NUMBER:  CT3461

SITE NAME: Bristol Middle Street

DATE: 10/10/2019

BY: AA CHECKED BY: DC

Calculate Design Wind Force on Appurtenance:

F= qz Gh (EPA)A (2.6.9.2)

Height    

(in)

Width    

(in)

Depth    

(in)

Area    

(ft
2
)

Aspect 

Ratio

Force 

Coef., Ca

F             

(lbs.)

96.00 20.70 7.70 13.80 4.64 1.30 648

96.00 7.70 20.70 5.13 12.47 1.58 293

92.40 14.80 7.40 9.50 6.24 1.37 470

92.40 7.40 14.80 4.75 12.49 1.58 271

14.96 13.19 10.43 1.37 1.13 1.20 59

14.96 10.43 13.19 1.08 1.43 1.20 47

14.90 13.20 10.90 1.37 1.13 1.20 59

14.90 10.90 13.20 1.13 1.37 1.20 49

26.70 12.10 6.70 2.24 2.21 1.20 97

26.70 6.70 12.10 1.24 3.99 1.27 57

20.40 18.50 7.50 2.62 1.10 1.20 114

20.40 7.50 18.50 1.06 2.72 1.21 46

20.40 18.50 7.50 2.62 1.10 1.20 114

20.40 7.50 18.50 1.06 2.72 1.21 46

24.00 9.70 9.70 1.62 2.47 0.70 41

RRUS-12 B2-Side

4449 B5/B12 RRH

4449 B5/B12 RRH-Side

8843 B2/B66A RRH

8843 B2/B66A RRH-Side

RRUS 32 B30 RRH

DC-48-60-18-8F Squid

RRUS 32 B30 RRH-Side

RRUS-E2 B29

RRUS-E2 B29-Side

RRUS-12 B2

Appurtenances/Equip.

DMP65R-BU8DA Antenna

DMP65R-BU8DA Antenna-Side

ANSI/TIA-222-G WIND CALCULATIONS (Cont.):

HPA-65R-BU-H8 Antenna

HPA-65R-BU-H8 Antenna-Side



SITE NUMBER:  CT3461

SITE NAME: Bristol Middle Street

DATE: 10/10/2019

BY: AA CHECKED BY: DC

Calculate Design Wind Force on Appurtenance With Ice: tiz (in) = 1.14

Fice= qzi Gh (EPA)Ai (2.6.9.2)

Height  

w/ice (in)

Width 

w/ice  

(in)

Depth 

w/ice (in)

Area    

(ft2)

Aspect 

Ratio

Force 

Coef., Ca

Fice         

(lbs.)

98.28 22.98 9.98 15.68 4.28 1.28 127

98.28 9.98 22.98 6.81 9.85 1.50 65

94.68 17.08 9.68 11.23 5.54 1.34 95

94.68 9.68 17.08 6.36 9.78 1.49 60

17.24 15.47 12.71 1.85 1.11 1.20 14

17.24 12.71 15.47 1.52 1.36 1.20 12

17.18 15.48 13.18 1.85 1.11 1.20 14

17.18 13.18 15.48 1.57 1.30 1.20 12

28.98 14.38 8.98 2.89 2.02 1.20 22

28.98 8.98 14.38 1.81 3.23 1.20 14

22.68 20.78 9.78 3.27 1.09 1.20 25

22.68 9.78 20.78 1.54 2.32 1.20 12

22.68 20.78 9.78 3.27 1.09 1.20 25

22.68 9.78 20.78 1.54 2.32 1.20 12

26.28 11.98 11.98 2.19 2.19 0.70 10

RRUS-12 B2-Side

HPA-65R-BU-H8 Antenna

DC-48-60-18-8F Squid

RRUS 32 B30 RRH

RRUS 32 B30 RRH-Side

RRUS-E2 B29

RRUS-E2 B29-Side

RRUS-12 B2

HPA-65R-BU-H8 Antenna-Side

4449 B5/B12 RRH

4449 B5/B12 RRH-Side

8843 B2/B66A RRH

8843 B2/B66A RRH-Side

Appurtenances/Equip.

DMP65R-BU8DA Antenna

DMP65R-BU8DA Antenna-Side



SITE NUMBER:  CT3461

SITE NAME: Bristol Middle Street

DATE: 10/10/2019

BY: AA CHECKED BY: DC

Unit Weight of Glaze Ice (lb/ft3 )= 56

Factored thickness of radial glazed ice at z, tiz (in) = 1.14

Height 

w/ice  

(in)

Width 

w/ice  

(in)

Depth  

w/ice (in)

Weight   

(lbs.)

Weight of 

Ice (lbs.)

Total 

Weight 

(lbs.)
98.28 22.98 9.98 95.70 234.08 329.78

94.68 17.08 9.68 68.00 178.97 246.97

17.24 15.47 12.71 73.00 43.06 116.06

17.18 15.48 13.18 72.00 44.02 116.02

28.98 14.38 8.98 60.00 51.01 111.01

22.68 20.78 9.78 60.00 57.52 117.52

22.68 20.78 9.78 50.00 57.52 107.52

26.28 11.98 11.98 33.00 48.94 81.94

Appurtenances/Equip.

DMP65R-BU8DA Antenna

RRUS-12 B2

DC-48-60-18-8F Squid

HPA-65R-BU-H8 Antenna

4449 B5/B12 RRH

8843 B2/B66A RRH

RRUS 32 B30 RRH

RRUS-E2 B29

ICE LOAD CALCULATIONS:



SITE NUMBER:  CT3461

SITE NAME: Bristol Middle Street

DATE: 10/10/2019

BY: AA CHECKED BY: DC

Member Properties for: L3x3x1/4

Leg Depth, d = 3.00 in.

Leg Width, b = 3.00 in.

Leg Thickness, t= 3.00 in.

Design Parameters:

Ice Height Factor, kiz = 1.14 Kiz = (z/33)
0.10

Design Ice Thickness, tiz = 1.14 in.  tiz = ti * I * Kiz * (Kzt)
0.35

Density of Ice, Id = 56 pcf Id = (assumed = 56 pcf)

Weight of Ice (for tiz) Wi = 5.31 psf Wi= (tiz/12) Id

Ice Load on Circumscribing Diameter of Member per Code:

Circumscribing Dia., Dc = 4.24 in. Dc = SQRT (d2+b2)

Area of Ice (for tiz), Ai = 19.23 in
2

Ai = ∏ * tiz * (Dc + tiz)

Unif. Distributed Ice Load, wi = 7.48 plf wi = (Ai/144) * Id

ICE LOAD CALCULATIONS (Cont.):



SITE NUMBER:  CT3461

SITE NAME: Bristol Middle Street

DATE: 10/10/2019

BY: AA CHECKED BY: DC

Member Properties for: Pipe2STD

Outside Diameter, OD = 2.375 in.

Inside Diameter, ID = 2.067 in.

Nominal Wall Thickness, t = 0.154 in.

Design Parameters:

Ice Height Factor, kiz = 1.14 Kiz = (z/33)
0.10

Design Ice Thickness, tiz = 1.14 in.  tiz = ti * I * Kiz * (Kzt)
0.35

Density of Ice, Id = 56 pcf Id = (assumed = 56 pcf)

Weight of Ice (for tiz) Wi = 5.31 psf Wi= (tiz/12) Id

Ice Load on Circumscribing Diameter of Member per Code:

Circumscribing Dia., Dc = 2.38 in. Dc = OD

Area of Ice (for tiz), Ai = 12.56 in
2

Ai = ∏ * tiz * (Dc + tiz)

Unif. Distributed Ice Load, wi = 4.88 plf wi = (Ai/144) * Id

ICE LOAD CALCULATIONS (Cont.):



SITE NUMBER:  CT3461

SITE NAME: Bristol Middle Street

DATE: 10/4/2019

BY: AA CHECKED BY: DC

Design Criteria:

Exposure Category B

Structure Classification II

Height of structure, h (ft) 127

Basic Wind Speed, V (mph) 120 (CSBC-Appendix N)

Velocity Pressure Exposure Coefficient, Kz 1.06 (ASCE 7-10 Table 29.3-1)

Topographic Factor, Kzt 1 (ASCE 7-10 Section 26.8.2)

Wind Directionality Factor, Kd 1 (ASCE 7-10 Table 26.6-1)

Calculate Velocity Pressure:

qz= 0.00256 Kz Kzt Kd V
2  (lb./ft2) (ASCE 7-10 Equation 29.3-1)

qz= 38.98

Gust Factor, G 0.85 (ASCE 7-10 Section 26.9)

Net Force Coefficient, Cf 0.68 (ASCE 7-10 Figure 29.5-1)

Bottom Outside Diameter of Chimney, Do1 (ft) 11.50

Top Outside Diameter of Chimney, Do2 (ft) 5.83

Average Outside Diameter of Chimney, Dave (ft) 8.67

Gross Area Normal to Wind, As (ft
2) 1100.65

Calculate Wind Force on Chimney:

F= qh G Cf As (lbs.)

qzi= 24875.88 (ASCE 7-10 Equation 29.4-1)

ASCE 7-10 WIND CALCULATIONS:



SITE NUMBER:  CT3461

SITE NAME: Bristol Middle Street

DATE: 10/4/2019

BY: AA CHECKED BY: DC

Calculate Weight of Chimney:

Height of structure, h (ft) 127.00

Bottom Outside Diameter of Chimney, Do1 (ft) 11.50

Bottom Inside Diameter of Chimney, Di1 (ft) 7.75

Top Outside Diameter of Chimney, Do2 (ft) 5.83

Top Inside Diameter of Chimney, Di2  (ft) 4.33

Unit Weight of Brick, ɣ (pcf) 125.00

Approximate Weight of Chimney, Ws (kip) =

= 694.03

Calculate Approximate Weight of Existing & Proposed AT&T Equipment:

Qty. W (lbs.)
Total 

(lbs.)

6.00 95.70 574.20

6.00 68.00 408.00

3.00 73.00 219.00

3.00 72.00 216.00

3.00 60.00 180.00

3.00 60.00 180.00

6.00 50.00 300.00

4.00 33.00 132.00

1.00 2000.00 2000.00

1.00 3500.00 3500.00

∑ = 7709.20 lbs.

(Do1
2-Di1

2)+(Do2
2-Di2

2)

2

Cable ladders/Cables/etc.

RRUS 32 B30 RRH

RRUS-E2 B29

RRUS-12 B2

DC-48-60-18-8F Squid

Mount/Catwalk

Appurtenances/Equip.

DMP65R-BU8DA Antenna

HPA-65R-BU-H8 Antenna

4449 B5/B12 RRH

8843 B2/B66A RRH

CALCULATE OVERTURNING OF CHIMNEY:



SITE NUMBER:  CT3461

SITE NAME: Bristol Middle Street

DATE: 10/4/2019

BY: AA CHECKED BY: DC

Calculate Approximate Weight of Existing Equipment By Others:

Qty. W (lbs.)
Total 

(lbs.)

50.00 3.00 150.00

60.00 3.00 180.00

100.00 1.00 100.00

∑ = 430.00 lbs.

Approximate Total Weight of Existing Chimney & Equipment, WT:

WT= 702.17 kip

Wind Load of Existing/Proposed AT&T Equip. @ 120 ft (exposed wind, assume RRH's shielded by the antennas): 

Qty. WL (lbs.)
Total 

(lbs.)
2.00 648.00 1296.00

2.00 293.00 586.00

4.00 470.00 1880.00

4.00 271.00 1084.00

∑ = 4846.00 lbs.

Wind Load of Proposed AT&T Equipment @ 115 ft: 

Qty. WL (lbs.)
Total 

(lbs.)
1.00 59.00 59.00

1.00 49.00 49.00

1.00 114.00 114.00

∑ = 222.00 lbs.

Approximate Wind Load of Existing Antennas By Others @ 96 ft: 

Qty. WL (lbs.)
Total 

(lbs.)

3.00 300.00 900.00

∑ = 900.00 lbs.

Appurtenances/Equip.

Antenna

RRH

Miscellaneous

CALCULATE OVERTURNING OF CHIMNEY (Cont.):

Appurtenances/Equip.

DMP65R-BU8DA Antenna

DMP65R-BU8DA Antenna-Side

HPA-65R-BU-H8 Antenna

HPA-65R-BU-H8 Antenna-Side

Appurtenances/Equip.

4449 B5/B12 RRH

8843 B2/B66A RRH

RRUS-E2 B29

Appurtenances/Equip.

Antennas



SITE NUMBER:  CT3461

SITE NAME: Bristol Middle Street

DATE: 10/4/2019

BY: AA CHECKED BY: DC

Approximate Moment at Chimney Base due to Wind 

MWB = 2186.00 ft-kip

Approximate Moment at Chimney Base due to Self-Weight of Chimney and Equipment:

MR = 4037.46 ft-kip

Factor of Safety:
MR = 1.85 ˃ 1.5, therefore O.K!

MWB 

CALCULATE OVERTURNING OF CHIMNEY (Cont.):
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Load data
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Condition Description Comb. Category

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No DL
Di Ice Load No LL
Wo Wind Load (No Ice) No WIND
Wi Wind Load (With Ice) No WIND
CL1 1.2DL+Wo Yes
CL2 0.9DL+Wo Yes
CL3 1.2DL+Di+Wi Yes
CL4 1.2DL Yes
CL5 0.9DL Yes
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [in] [in]

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Di 25 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes

26 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
27 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
28 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
29 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
30 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
31 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
32 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
33 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
34 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
35 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
36 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
37 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
38 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
39 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
40 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
41 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
42 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
43 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
44 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
45 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
46 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
47 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
48 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
49 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
50 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
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51 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
52 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
53 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
54 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
55 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
56 Y -0.0075 -0.0075 0.00 Yes 100.00 Yes
57 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
58 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
59 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
60 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
61 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
62 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
63 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
64 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
65 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
66 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
67 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
68 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
69 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
70 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes
71 Y -0.0049 -0.0049 0.00 Yes 100.00 Yes

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

Concentrated forces on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 57 Y -0.068 48.00 No

Y -0.05 24.00 No
58 Y -0.068 48.00 No

Y -0.05 24.00 No
59 Y -0.0957 48.00 No

Y -0.06 24.00 No
60 Y -0.068 48.00 No

Y -0.05 24.00 No
61 Y -0.0957 48.00 No

Y -0.06 24.00 No
62 Y -0.0957 48.00 No

Y -0.05 24.00 No
63 Y -0.0957 48.00 No

Y -0.05 24.00 No
64 Y -0.0957 48.00 No

Y -0.06 24.00 No
65 Y -0.068 48.00 No
66 Y -0.068 48.00 No

Y -0.05 24.00 No
67 Y -0.068 48.00 No
68 Y -0.068 48.00 No
69 Y -0.033 22.00 No
70 Y -0.033 22.00 No
71 Y -0.033 22.00 No

Di 57 Y -0.179 48.00 No
Y -0.058 24.00 No

58 Y -0.179 48.00 No
Y -0.058 24.00 No

59 Y -0.234 48.00 No
Y -0.051 24.00 No

60 Y -0.179 48.00 No
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Y -0.058 24.00 No
61 Y -0.234 48.00 No

Y -0.051 24.00 No
62 Y -0.234 48.00 No

Y -0.058 24.00 No
63 Y -0.234 48.00 No

Y -0.058 24.00 No
64 Y -0.234 48.00 No

Y -0.051 24.00 No
65 Y -0.179 48.00 No
66 Y -0.179 48.00 No

Y -0.058 24.00 No
67 Y -0.179 48.00 No
68 Y -0.179 48.00 No
69 Y -0.049 22.00 No
70 Y -0.049 22.00 No
71 Y -0.049 22.00 No

Wo 57 Z -0.47 48.00 No
Z -0.046 24.00 No

58 Z -0.648 48.00 No
Z -0.046 24.00 No

59 Z -0.648 48.00 No
Z -0.057 24.00 No

60 Z -0.164 48.00 No
Z -0.046 24.00 No

61 Z -0.293 48.00 No
Z -0.057 24.00 No

62 Z -0.293 48.00 No
Z -0.046 24.00 No

63 Z -0.293 48.00 No
Z -0.046 24.00 No

64 Z -0.293 48.00 No
Z -0.057 24.00 No

65 Z -0.164 48.00 No
66 Z -0.164 48.00 No

Z -0.046 24.00 No
67 Z -0.47 48.00 No
68 Z -0.164 48.00 No
69 Z -0.041 22.00 No
70 Z -0.041 22.00 No
71 Z -0.041 22.00 No

Wi 57 Z -0.095 48.00 No
Z -0.012 24.00 No

58 Z -0.127 48.00 No
Z -0.012 24.00 No

59 Z -0.127 48.00 No
Z -0.014 24.00 No

60 Z -0.06 48.00 No
Z -0.012 24.00 No

61 Z -0.065 48.00 No
Z -0.014 24.00 No

62 Z -0.065 48.00 No
Z -0.012 24.00 No

63 Z -0.065 48.00 No
Z -0.012 24.00 No

64 Z -0.065 48.00 No
Z -0.014 24.00 No

65 Z -0.06 48.00 No
66 Z -0.06 48.00 No

Z -0.012 24.00 No
67 Z -0.095 48.00 No
68 Z -0.06 48.00 No
69 Z -0.01 22.00 No
70 Z -0.01 22.00 No
71 Z -0.01 22.00 No

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Load on shells
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Condition Shell Pressure Temp.
[Kip/ft2] [F]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Di 1 0.0053 0.00

2 0.0053 0.00
3 0.0053 0.00
4 0.0053 0.00
5 0.0053 0.00
7 0.0053 0.00
8 0.0053 0.00

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

Self weight multipliers for load conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
Di Ice Load No 0.00 0.00 0.00
Wo Wind Load (No Ice) No 0.00 0.00 0.00
Wi Wind Load (With Ice) No 0.00 0.00 0.00
CL1 1.2DL+Wo Yes 0.00 0.00 0.00
CL2 0.9DL+Wo Yes 0.00 0.00 0.00
CL3 1.2DL+Di+Wi Yes 0.00 0.00 0.00
CL4 1.2DL Yes 0.00 0.00 0.00
CL5 0.9DL Yes 0.00 0.00 0.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Earthquake (Dynamic analysis only)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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

--------------------------------------------------------------------------------------------------------------------------------------------------------
DL 0.00 0.00 0.00
Di 0.00 0.00 0.00
Wo 0.00 0.00 0.00
Wi 0.00 0.00 0.00
CL1 0.00 0.00 0.00
CL2 0.00 0.00 0.00
CL3 0.00 0.00 0.00
CL4 0.00 0.00 0.00
CL5 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------
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Load condition: DL=Dead Load
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Load condition: Di=Ice Load
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Load condition: Wo=Wind Load (No Ice)
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Steel Code Check
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Report:  Summary - For all selected load conditions

Load conditions to be included in design :
CL1=1.2DL+Wo
CL2=0.9DL+Wo
CL3=1.2DL+Di+Wi
CL4=1.2DL
CL5=0.9DL

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
antenna pipe PIPE 2x0.154 57 CL1 at 50.00% 0.09 OK

CL2 at 50.00% 0.09 OK Eq. H1-1b
CL3 at 71.88% 0.07 OK Eq. H1-1b
CL4 at 71.88% 0.03 OK
CL5 at 71.88% 0.02 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

58 CL1 at 50.00% 0.08 OK
CL2 at 50.00% 0.08 OK Eq. H1-1b
CL3 at 71.88% 0.09 OK Eq. H1-1b
CL4 at 71.88% 0.03 OK
CL5 at 71.88% 0.03 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

59 CL1 at 71.88% 0.21 OK Eq. H1-1b
CL2 at 71.88% 0.20 OK
CL3 at 71.88% 0.20 OK
CL4 at 71.88% 0.07 OK
CL5 at 71.88% 0.06 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

60 CL1 at 71.88% 0.12 OK Eq. H1-1b
CL2 at 71.88% 0.12 OK
CL3 at 71.88% 0.10 OK
CL4 at 71.88% 0.03 OK
CL5 at 71.88% 0.02 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

61 CL1 at 71.88% 0.22 OK Eq. H1-1b
CL2 at 71.88% 0.21 OK
CL3 at 53.13% 0.19 OK
CL4 at 53.13% 0.07 OK
CL5 at 53.13% 0.05 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

62 CL1 at 71.88% 0.17 OK Eq. H1-1b
CL2 at 71.88% 0.16 OK
CL3 at 53.13% 0.15 OK
CL4 at 53.13% 0.05 OK
CL5 at 53.13% 0.04 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

63 CL1 at 71.88% 0.15 OK Eq. H1-1b
CL2 at 71.88% 0.14 OK
CL3 at 71.88% 0.10 OK
CL4 at 71.88% 0.03 OK
CL5 at 71.88% 0.02 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

64 CL1 at 71.88% 0.12 OK
CL2 at 71.88% 0.12 OK
CL3 at 71.88% 0.15 OK Eq. H1-1b
CL4 at 71.88% 0.07 OK
CL5 at 71.88% 0.06 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

65 CL1 at 71.88% 0.12 OK Eq. H1-1b
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CL2 at 71.88% 0.11 OK
CL3 at 53.13% 0.12 OK Eq. H1-1b
CL4 at 53.13% 0.05 OK
CL5 at 53.13% 0.04 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

66 CL1 at 71.88% 0.13 OK Eq. H1-1b
CL2 at 71.88% 0.12 OK
CL3 at 71.88% 0.10 OK
CL4 at 35.94% 0.03 OK
CL5 at 35.94% 0.02 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

67 CL1 at 28.13% 0.12 OK
CL2 at 28.13% 0.13 OK
CL3 at 28.13% 0.14 OK Eq. H1-1b
CL4 at 28.13% 0.08 OK
CL5 at 28.13% 0.06 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

68 CL1 at 71.88% 0.11 OK Eq. H1-1b
CL2 at 71.88% 0.11 OK
CL3 at 71.88% 0.05 OK
CL4 at 71.88% 0.03 OK
CL5 at 71.88% 0.02 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

bot back L 3X3X1_4 9 CL1 at 0.00% 0.02 OK
CL2 at 100.00% 0.03 OK
CL3 at 100.00% 0.25 OK Sec. F1
CL4 at 100.00% 0.12 OK
CL5 at 100.00% 0.09 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10 CL1 at 100.00% 0.30 OK
CL2 at 100.00% 0.22 OK
CL3 at 100.00% 0.71 OK Sec. F1
CL4 at 100.00% 0.30 OK
CL5 at 100.00% 0.22 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

11 CL1 at 100.00% 0.51 OK
CL2 at 100.00% 0.43 OK
CL3 at 100.00% 0.82 OK Sec. F1
CL4 at 100.00% 0.33 OK
CL5 at 100.00% 0.25 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

12 CL1 at 0.00% 0.52 OK
CL2 at 0.00% 0.44 OK
CL3 at 0.00% 0.84 OK Sec. F1
CL4 at 0.00% 0.34 OK
CL5 at 0.00% 0.25 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

13 CL1 at 0.00% 0.33 OK
CL2 at 0.00% 0.28 OK
CL3 at 0.00% 0.48 OK Sec. F1
CL4 at 0.00% 0.19 OK
CL5 at 0.00% 0.14 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

14 CL1 at 100.00% 0.41 OK
CL2 at 100.00% 0.34 OK
CL3 at 100.00% 0.67 OK Sec. F1
CL4 at 100.00% 0.27 OK
CL5 at 100.00% 0.20 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

15 CL1 at 0.00% 0.40 OK
CL2 at 0.00% 0.33 OK
CL3 at 0.00% 0.66 OK Sec. F1
CL4 at 0.00% 0.26 OK
CL5 at 0.00% 0.20 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

16 CL1 at 0.00% 0.25 OK
CL2 at 0.00% 0.21 OK
CL3 at 0.00% 0.43 OK Sec. F1
CL4 at 0.00% 0.18 OK
CL5 at 0.00% 0.13 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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bot diagonal 17 CL1 at 0.00% 0.24 OK
CL2 at 0.00% 0.20 OK
CL3 at 0.00% 0.35 OK Sec. F1
CL4 at 0.00% 0.14 OK
CL5 at 0.00% 0.10 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

18 CL1 at 0.00% 0.33 OK
CL2 at 0.00% 0.29 OK
CL3 at 0.00% 0.41 OK Sec. F1
CL4 at 0.00% 0.16 OK
CL5 at 0.00% 0.12 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

19 CL1 at 100.00% 0.21 OK
CL2 at 100.00% 0.16 OK
CL3 at 100.00% 0.50 OK Sec. F1
CL4 at 100.00% 0.21 OK
CL5 at 100.00% 0.16 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20 CL1 at 100.00% 0.37 OK
CL2 at 100.00% 0.31 OK
CL3 at 100.00% 0.60 OK Sec. F1
CL4 at 100.00% 0.24 OK
CL5 at 100.00% 0.18 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

21 CL1 at 0.00% 0.34 OK
CL2 at 0.00% 0.28 OK
CL3 at 0.00% 0.58 OK Sec. F1
CL4 at 0.00% 0.23 OK
CL5 at 0.00% 0.18 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

22 CL1 at 0.00% 0.25 OK
CL2 at 0.00% 0.21 OK
CL3 at 0.00% 0.41 OK Sec. F1
CL4 at 0.00% 0.17 OK
CL5 at 0.00% 0.13 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

23 CL1 at 100.00% 0.29 OK
CL2 at 100.00% 0.24 OK
CL3 at 100.00% 0.48 OK Sec. F1
CL4 at 100.00% 0.19 OK
CL5 at 100.00% 0.14 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

24 CL1 at 100.00% 0.18 OK
CL2 at 100.00% 0.15 OK
CL3 at 100.00% 0.30 OK Sec. F1
CL4 at 100.00% 0.12 OK
CL5 at 100.00% 0.09 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

brace 25 CL1 at 100.00% 0.26 OK
CL2 at 100.00% 0.23 OK
CL3 at 100.00% 0.31 OK Sec. F1
CL4 at 100.00% 0.12 OK
CL5 at 100.00% 0.09 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

26 CL1 at 100.00% 0.17 OK
CL2 at 100.00% 0.20 OK
CL3 at 100.00% 0.33 OK Sec. F1
CL4 at 100.00% 0.15 OK
CL5 at 100.00% 0.11 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

27 CL1 at 100.00% 0.06 OK
CL2 at 100.00% 0.07 OK
CL3 at 100.00% 0.15 OK Sec. F1
CL4 at 100.00% 0.07 OK
CL5 at 100.00% 0.05 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

28 CL1 at 100.00% 0.13 OK Sec. F1
CL2 at 100.00% 0.13 OK
CL3 at 100.00% 0.12 OK
CL4 at 100.00% 0.05 OK
CL5 at 100.00% 0.04 OK
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
29 CL1 at 100.00% 0.31 OK

CL2 at 100.00% 0.28 OK
CL3 at 100.00% 0.37 OK Eq. H2-1
CL4 at 100.00% 0.14 OK
CL5 at 100.00% 0.11 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

30 CL1 at 100.00% 0.29 OK
CL2 at 100.00% 0.24 OK
CL3 at 100.00% 0.47 OK Sec. F1
CL4 at 100.00% 0.19 OK
CL5 at 100.00% 0.14 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

31 CL1 at 100.00% 0.15 OK
CL2 at 100.00% 0.13 OK
CL3 at 100.00% 0.23 OK Sec. F1
CL4 at 100.00% 0.09 OK
CL5 at 100.00% 0.07 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

32 CL1 at 100.00% 0.05 OK
CL2 at 100.00% 0.04 OK
CL3 at 100.00% 0.11 OK Sec. F1
CL4 at 100.00% 0.05 OK
CL5 at 100.00% 0.03 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

mid rail 33 CL1 at 100.00% 0.14 OK
CL2 at 100.00% 0.12 OK
CL3 at 100.00% 0.16 OK Sec. F1
CL4 at 100.00% 0.06 OK
CL5 at 100.00% 0.05 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

34 CL1 at 60.94% 0.11 OK
CL2 at 60.94% 0.10 OK
CL3 at 60.94% 0.14 OK Eq. H2-1
CL4 at 60.94% 0.05 OK
CL5 at 60.94% 0.04 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

35 CL1 at 16.67% 0.15 OK Sec. F1
CL2 at 16.67% 0.14 OK
CL3 at 0.00% 0.17 OK Eq. H2-1
CL4 at 0.00% 0.06 OK
CL5 at 0.00% 0.05 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

36 CL1 at 0.00% 0.13 OK Sec. F1
CL2 at 0.00% 0.13 OK
CL3 at 77.08% 0.12 OK Sec. F1
CL4 at 77.08% 0.05 OK
CL5 at 77.08% 0.03 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

37 CL1 at 100.00% 0.19 OK
CL2 at 100.00% 0.19 OK Eq. H2-1
CL3 at 0.00% 0.11 OK
CL4 at 0.00% 0.04 OK
CL5 at 0.00% 0.03 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

38 CL1 at 85.42% 0.20 OK
CL2 at 85.42% 0.20 OK Eq. H3-8
CL3 at 0.00% 0.13 OK Eq. H2-1
CL4 at 0.00% 0.07 OK
CL5 at 0.00% 0.05 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

39 CL1 at 100.00% 0.17 OK
CL2 at 100.00% 0.18 OK Sec. F1
CL3 at 0.00% 0.15 OK Sec. F1
CL4 at 0.00% 0.08 OK
CL5 at 0.00% 0.06 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

40 CL1 at 85.42% 0.14 OK Sec. F1
CL2 at 85.42% 0.13 OK
CL3 at 87.50% 0.17 OK Sec. F1
CL4 at 87.50% 0.07 OK
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CL5 at 87.50% 0.05 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Squid pipe PIPE 2x0.154 69 CL1 at 12.50% 0.03 OK
CL2 at 12.50% 0.02 OK
CL3 at 12.50% 0.07 OK Eq. H1-1b
CL4 at 12.50% 0.03 OK
CL5 at 12.50% 0.02 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

70 CL1 at 58.33% 0.02 OK
CL2 at 12.50% 0.01 OK
CL3 at 58.33% 0.06 OK Eq. H1-1b
CL4 at 58.33% 0.03 OK
CL5 at 58.33% 0.02 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

71 CL1 at 12.50% 0.02 OK
CL2 at 12.50% 0.02 OK
CL3 at 12.50% 0.03 OK Eq. H3-1
CL4 at 12.50% 0.01 OK
CL5 at 12.50% 0.01 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

toe L 3X3X1_4 1 CL1 at 100.00% 0.26 OK
CL2 at 0.00% 0.21 OK
CL3 at 100.00% 0.51 OK Eq. H3-8
CL4 at 100.00% 0.21 OK
CL5 at 100.00% 0.16 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 CL1 at 100.00% 0.21 OK Sec. F1
CL2 at 100.00% 0.19 OK
CL3 at 0.00% 0.29 OK Sec. F1
CL4 at 0.00% 0.12 OK
CL5 at 0.00% 0.09 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 CL1 at 100.00% 0.16 OK
CL2 at 100.00% 0.14 OK
CL3 at 100.00% 0.28 OK Eq. H3-8
CL4 at 0.00% 0.12 OK
CL5 at 0.00% 0.09 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 CL1 at 100.00% 0.16 OK
CL2 at 82.29% 0.13 OK
CL3 at 0.00% 0.41 OK Eq. H3-8
CL4 at 0.00% 0.18 OK
CL5 at 0.00% 0.13 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 CL1 at 100.00% 0.12 OK
CL2 at 100.00% 0.11 OK
CL3 at 100.00% 0.18 OK Sec. F1
CL4 at 100.00% 0.08 OK
CL5 at 100.00% 0.06 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 CL1 at 0.00% 0.33 OK
CL2 at 0.00% 0.28 OK
CL3 at 0.00% 0.53 OK Eq. H3-8
CL4 at 0.00% 0.21 OK
CL5 at 0.00% 0.16 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

7 CL1 at 0.00% 0.24 OK
CL2 at 0.00% 0.21 OK
CL3 at 0.00% 0.31 OK Sec. F1
CL4 at 0.00% 0.12 OK
CL5 at 0.00% 0.09 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8 CL1 at 100.00% 0.20 OK
CL2 at 0.00% 0.19 OK
CL3 at 100.00% 0.45 OK Eq. H3-8
CL4 at 100.00% 0.19 OK
CL5 at 100.00% 0.14 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

top rail 41 CL1 at 0.00% 0.20 OK
CL2 at 0.00% 0.18 OK
CL3 at 0.00% 0.23 OK Sec. F1
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CL4 at 0.00% 0.09 OK
CL5 at 0.00% 0.07 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

42 CL1 at 100.00% 0.20 OK
CL2 at 100.00% 0.18 OK
CL3 at 100.00% 0.23 OK Sec. F1
CL4 at 100.00% 0.09 OK
CL5 at 100.00% 0.06 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

43 CL1 at 16.67% 0.15 OK
CL2 at 16.67% 0.14 OK
CL3 at 0.00% 0.18 OK Eq. H2-1
CL4 at 0.00% 0.07 OK
CL5 at 0.00% 0.05 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

44 CL1 at 0.00% 0.15 OK Sec. F1
CL2 at 0.00% 0.14 OK
CL3 at 100.00% 0.18 OK Sec. F1
CL4 at 100.00% 0.07 OK
CL5 at 100.00% 0.05 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

45 CL1 at 100.00% 0.19 OK Eq. H2-1
CL2 at 100.00% 0.18 OK
CL3 at 100.00% 0.15 OK
CL4 at 100.00% 0.05 OK
CL5 at 100.00% 0.04 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

46 CL1 at 83.33% 0.17 OK Eq. H2-1
CL2 at 83.33% 0.17 OK
CL3 at 0.00% 0.21 OK Sec. F1
CL4 at 0.00% 0.10 OK
CL5 at 0.00% 0.07 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

47 CL1 at 0.00% 0.18 OK
CL2 at 0.00% 0.17 OK
CL3 at 0.00% 0.21 OK Sec. F1
CL4 at 100.00% 0.10 OK
CL5 at 100.00% 0.08 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

48 CL1 at 100.00% 0.15 OK
CL2 at 100.00% 0.13 OK
CL3 at 87.50% 0.23 OK Sec. F1
CL4 at 87.50% 0.09 OK
CL5 at 87.50% 0.07 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

vertical 49 CL1 at 0.00% 0.44 OK Sec. F1
CL2 at 0.00% 0.40 OK
CL3 at 0.00% 0.45 OK Eq. H2-1
CL4 at 0.00% 0.16 OK
CL5 at 0.00% 0.12 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

50 CL1 at 0.00% 0.36 OK
CL2 at 0.00% 0.31 OK
CL3 at 0.00% 0.56 OK Eq. H2-1
CL4 at 0.00% 0.22 OK
CL5 at 0.00% 0.17 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

51 CL1 at 0.00% 0.19 OK
CL2 at 0.00% 0.20 OK Sec. F1
CL3 at 0.00% 0.43 OK Eq. H2-1
CL4 at 0.00% 0.19 OK
CL5 at 0.00% 0.14 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

52 CL1 at 0.00% 0.19 OK
CL2 at 0.00% 0.17 OK
CL3 at 0.00% 0.44 OK Eq. H2-1
CL4 at 0.00% 0.19 OK
CL5 at 0.00% 0.14 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

53 CL1 at 0.00% 0.32 OK
CL2 at 0.00% 0.27 OK
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CL3 at 0.00% 0.55 OK Eq. H2-1
CL4 at 0.00% 0.23 OK
CL5 at 0.00% 0.17 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

54 CL1 at 0.00% 0.45 OK
CL2 at 0.00% 0.37 OK
CL3 at 0.00% 0.74 OK Sec. F1
CL4 at 0.00% 0.30 OK
CL5 at 0.00% 0.22 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

55 CL1 at 0.00% 0.29 OK
CL2 at 0.00% 0.25 OK
CL3 at 0.00% 0.46 OK Sec. F1
CL4 at 0.00% 0.18 OK
CL5 at 0.00% 0.14 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

56 CL1 at 0.00% 0.18 OK
CL2 at 0.00% 0.16 OK Sec. F1
CL3 at 0.00% 0.39 OK Eq. H2-1
CL4 at 0.00% 0.17 OK
CL5 at 0.00% 0.12 OK

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