




 

5137781.v1 

CERTIFICATE OF SERVICE 

I hereby certify that on this day one original and fifteen (15) copies of the foregoing was sent 
electronically and delivered to the Connecticut Siting Council via overnight mail. 

March 2, 2022 

 

 
____________________________ 
Kristen Motel 
Cuddy & Feder LLP 
445 Hamilton Ave,14th Floor 
White Plains, NY 10601 
(914)-761-1300 
Attorneys for the Applicant 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
cc: Brian Leyden, AT&T 

Harry Carey, AT&T 
 Lucia Chiocchio, Esq. 
 



 

 

 

 

 

 

 

 

Exhibit A 



12/04/2019

© 2020 CCI All rights reserved. Specifications are subject to change.

Revision 1.2 1

DS-TPA65RBU8D-V1.2-191204

 

Multi-Band Twelve-Port Antenna

TPA65R-BU8D

DATA SHEET

 

 

 

Eight foot (2.4 m) multiband, twelve port antenna with a 65° azimuth

beamwidth covering 698-896 MHz and 1695-2400 MHz frequencies

Eight high band ports covering 1695-2400 MHz and four low band ports

covering 698-896 MHz in a single antenna enclosure

Innovative Low and High Band Array configuration allows for 4T4R (4x4

MIMO) on Low Band and Dual 4T4R (4x4 MIMO) High Band Arrays, using full

length arrays (non stacked), all in under a 20.7” (525 mm) width enclosure, an

Industry First

Full Spectrum Compliance for WCS and AWS-3 frequencies and Band 14

Operations

Array configuration allows for 4T4R (4X4 MIMO) on Low Band, essential for

Band 14 Operations

LTE Optimized FBR and SPR performance, providing for an efficient use of

valuable radio capacity

LTE Optimized Boresight and Sector XPD and USL performance, essential for

LTE Performance

Exceeds minimum PIM performance requirements

Equipped with new 4.3-10 connector, which is 40% smaller than traditional

7/16 DIN connector

Equipped with 3 field replaceable, integrated AISG 2.0 compliant Remote

Electrical Tilt (RET) Controllers (Type 1 External)

Ordering options for External RET Controllers (Type 1) or Internally

Integraged RET Controllers (Type 17)

Overview

 

The CCI 12-Port multiband array is a twelve port antenna, with eight wide

band ports covering 1695-2400 MHz and four low band ports covering

698-896 MHz. The antenna provides the capability to deploy Dual 4×4

Multiple-input Multiple-output (MIMO) in the high band and 4X4

Multiple-input Multiple-output (MIMO) across low band ports. The CCI

12-Port allows independent tilt control between the low band ports and high

band ports and independent tilt control between left and right antenna

arrays.

In this three RET configuration, the 1st RET is dedicated for the four Low

Band ports. The 2nd RET is dedicated for the four Left High Band ports and

the 3th RET is dedicated for the four Right High Band ports. This RET

arrangement allows for complete flexibility in coverage control between left

and right antenna arrays.

CCI antennas are designed and produced to ISO 9001 certification standards

for reliability and quality in our state-of-the-art manufacturing facilities.

Applications

 

Dual 4×4 MIMO for the High Band and 4X4 MIMO Low Band ports

Ready for Network Standardization on 4.3-10 DIN connectors

With CCI’s multiband antennas, wireless providers can connect multiple

platforms to a single antenna, reducing tower load, lease expense,

deployment time and installation costs
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Multi-Band Twelve-Port Antenna

TPA65R-BU8D

SPECIFICATIONS

Electrical

     
Ports 4 × Low Band Ports for 698-896 MHz

Frequency Range 698-806 MHz 824-896 MHz

Gain

1

15.6 dBi 16.6 dBi

Gain (Average)

2

14.6 dBi 15.6 dBi

Azimuth Beamwidth (-3dB) 74° 63°

Elevation Beamwidth (-3dB) 9.5° 8.0°

Electrical Downtilt 2° to 12° 2° to 12°

Elevation Sidelobes (1st Upper) <-19 dB <-18 dB

Front-to-Back Ratio @180° > 35 dB > 35 dB

Front-to-Back Ratio ±20° > 32 dB > 32 dB

Cross-Polar Discrimination at Peak > 25 dB > 25 dB

Cross-Polar Discrimination at Sector

2

11.2 dB 10.9 dB

Cross-Polar Port-to-Port Isolation > 25 dB > 25 dB

Voltage Standing Wave Ratio (VSWR) < 1.5:1 < 1.5:1

Passive Intermodulation (2×20W)

≤

 -153 dBc

≤

 -153 dBc

Input Power Continuous Wave (CW) 500 watts 500 watts

Polarization Dual Linear 45° Dual Linear 45°

Input Impedance 50 ohms 50 ohms

Lightning Protection DC Ground DC Ground

1

Peak gain across sub-bands.

2

Electrical specifications follow document "Recommendation on Base Station Antenna Standards" (BASTA) V9.6.

         
Ports 8 × High Band Ports for 1695-2400 MHz

Frequency Range 1695-1880 MHz 1850-1990 MHz 1920-2180 MHz 2300-2400 MHz

Gain

1

18.0 dBi 18.1 dBi 18.3 dBi 18.0 dBi

Gain (Average)

2

16.7 dBi 17.1 dBi 17.3 dBi 16.8 dBi

Azimuth Beamwidth (-3dB) 71° 67° 67° 62°

Elevation Beamwidth (-3dB) 5.7° 5.1° 4.7° 4.1°

Electrical Downtilt 0° to 8° 0° to 8° 0° to 8° 0° to 8°

Elevation Sidelobes (1st Upper) <-18 dB <-18 dB <-17 dB <-16 dB

Front-to-Back Ratio @180° > 35 dB > 35 dB > 35 dB > 35 dB

Front-to-Back Ratio ±20° > 32 dB > 32 dB > 32 dB > 32 dB

Cross-Polar Discrimination at Peak > 19 dB > 18 dB > 20 dB > 21 dB

Cross-Polar Discrimination at Sector

2

11.0 dB 9.1 dB 9.9 dB 8.0 dB

Cross-Polar Port-to-Port Isolation > 25 dB > 25 dB > 25 dB > 25 dB

Voltage Standing Wave Ratio (VSWR) < 1.5:1 < 1.5:1 < 1.5:1 < 1.5:1

Passive Intermodulation (2×20W)

≤

 -153 dBc

≤

 -153 dBc

≤

 -153 dBc

≤

 -153 dBc

Input Power Continuous Wave (CW) 300 watts 300 watts 300 watts 300 watts

Polarization Dual Linear 45° Dual Linear 45° Dual Linear 45° Dual Linear 45°

Input Impedance 50 ohms 50 ohms 50 ohms 50 ohms

Lightning Protection DC Ground DC Ground DC Ground DC Ground

1

Peak gain across sub-bands.

2

Electrical specifications follow document "Recommendation on Base Station Antenna Standards" (BASTA) V9.6.
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Multi-Band Twelve-Port Antenna

TPA65R-BU8D

SPECIFICATIONS

Mechanical

Dimensions (L×W×D) 96.0×20.7×7.7 in (2438×525×197 mm)

Survival Wind Speed > 150 mph (> 241 kph)

Front Wind Load 457 lbs (2033 N) @ 100 mph (161 kph)

Side Wind Load 209 lbs (929 N) @ 100 mph (161 kph)

Equivalent Flat Plate Area 17.9 ft

2

 (1.7 m

2

)

Weight * 87.1 lbs (39.5 kg)

Connector 12 × 4.3-10 female

Mounting Pole 2 to 5 in (5 to 12 cm)

Package Dimensions (LxWxD) 104.3x28.7x16.9 in (2650x730x430 mm)

Package Weight 145 lbs (65.8 kg)

* Weight excludes mounting kit

Bottom View TPA65R-BU8DA 

 

Connector Spacing TPA65R-BU8DA 
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Multi-Band Twelve-Port Antenna

TPA65R-BU8D

SPECIFICATIONS

Mechanical

RET to Element Configuration TPA65R-BU8DA Element and RET configuration (Type 1 External RET)

 

Mechanical
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Multi-Band Twelve-Port Antenna

TPA65R-BU8D

SPECIFICATIONS

Typical Antenna Patterns

 
For detailed information on additional antenna patterns, contact customer support at support@cciproducts.com

 

  734 MHz Azimuth with Elevation 7° 880 MHz Azimuth with Elevation 7°

 

  1720 MHz Azimuth with Elevation 4° 2155 MHz Azimuth with Elevation 4°
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Multi-Band Twelve-Port Antenna

TPA65R-BU8D

ORDERING

Parts & Accessories

TPA65R-BU8DA-K Eight foot (2.4 m) antenna with 65° azimuth beamwidth, 4.3-10 female

connectors, 3 factory installed BSA-RET200 RET actuators (Type 1

external)and MBK-16 mounting bracket

TPA65R-BU8DB-K Eight foot (2.4 m) antenna with 65° azimuth beamwidth, 4.3-10 female

connectors, 3 factory installed BSA-RET400 RET actuators (Type 17

internal) and MBK-16 mounting bracket

MBK-16 Mounting bracket kit (top and bottom) with fixed 0° mechanical tilt

MBK-01 Mounting bracket kit (top and bottom) with 0° to 10° mechanical tilt

adjustment

BSA-RET200 Type 1 Remote electrical tilt actuator

BSA-RET400 Type 17 Remote electrical tilt actuator

DPA-CBK-AG-RRU Antenna with 3 RET (Type 1) to RRU AISG cable kit

DPA-CBK-RA-AG-RRU Antenna with 3 RET (Tpye 1)to RRU AISG right angle cable kit

AISGC-M-F-xFT

AISGC-M-F-10FT

10 Ft (3 m) Male/Female RRU to Antenna AISG cable
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Mounting Bracket Kit

MBK-16

ACCESSORIES

Mechanical

Weight 9.9 lbs (4.5 kg)

Hinge Pitch 47.25 in (1200 mm)

Mounting Pole Dimension 2 to 5 in (5 to 12 cm)

Fastener Size M12

Installation Torque 40 ft·lbs (54 Nm)

Mechanical Tilt  0°

 

  MBK-16 Top and Bottom Bracket
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Mounting Bracket Kit

MBK-01

ACCESSORIES

Mechanical

Weight 12.6 lbs (5.7 kg)

Hinge Pitch 47.25 in (1200 mm)

Mounting Pole Dimension 2 to 5 in (5 to 12 cm)

Fastener Size M12

Installation Torque 40 ft·lb (54 Nm)

Mechanical Tilt Adjustment 0° - 10°

 

  MBK-01 Top Adjustable Bracket MBK-01 Top Adjustable Bracket Side View

 

 

 

  MBK-01 Bottom Fixed Bracket  
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Remote Electrical Tilt Actuator (RET)

BSA-RET200

ACCESSORIES

General Specifications

Part Number BSA-RET200

Protocols AISG 2.0

RET Type Type 1

Adjustment Cycles >10,000 cycles

Tilt Accuracy ±0.1°

Temperature Range -40° C to 70° C

Electrical

Data Interface Signal DC

Input Voltage 10-30 Vdc

Current Consumption Tilt 120 mA at V

in

=24

Current Consumption Idle 55 mA at V

in

=24

Hardware Interface AISG-RS 485 A/B

Input Connector Male 1 × 8 pin Daisy Chain

Output Connector Female 1 × 8 pin Daisy Chain

Mechanical

Dimensions (L×W×D) 8.0×5.0×2.0 in. (213×135×51 mm)

Housing ASA/ABS/Aluminum

Weight 1.7 lbs (0.75 kg)

ASA= Acrylic Styrene Acrylonitrile

ABS=Acrylanitrile Butadiene Styrene
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Internal Remote Electrical Tilt (iRET)

BSA-RET400

ACCESSORIES

General Specifications

Part Number BSA-RET400

Protocols AISG 2.0

RET Type  Type 17

Adjustment Cycles >10,000 cycles

Tilt Accuracy ±0.1°

Temperature Range -40° C to 70° C

Electrical

Data Interface Signal DC

Input Voltage 10-30 Vdc

Current Consumption Tilt 100 mA at V

in

=24 (500 mA MAX)

Current Consumption Idle 10 mA at V

in

=24

Mechanical

Dimensions (L×W×D) 7.0×5.3×1.8 in. (179×134×45 mm)

Housing ASA/ABS/Aluminum

Weight 1.3 lbs (0.6 kg)

 

ASA= Acrylic Styrene Acrylonitrile

 

ABS=Acrylanitrile Butadiene Styrene
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AISG Cable Kit

DPA-CBK-AG-RRU

ACCESSORIES

Electrical/Mechanical/Environmental Specifications

  RET to RET Cables RRU to Antenna Cables

Individual Cable Part Number AISGC-M-F-27 AISGC-M-F-10FT

Cable style UL2464

Protocol AISG 1.1 and AISG 2.0

Maximum voltage 300 V

Rated current 5 A at 104° F (40° C)

Temperature Range -40° to 80° C

Flammability UL 1581 VW-1

Ingress Protection IEC 60529:2001, IP67

Tightening torque Hand tighten only 

≈

 1.84 ft-lbs (2.5 Nm)

Construction Shielded (Tinned Copper Braid)

Braid coverage 85%

Jacket Material Matte Polyurethane (Black)

Conductors

1 twisted pair - 24 AWG

3 conductors - 19 AWG

AWM style 2464

Cable Diameter 0.307 in (7.8 mm)

Minimum bend radius 3.9 in (100 mm)

Connectors 2 x 8 pin IEC 60130-9 Straight male/straight female

Length 27 in (686 mm) 120 in (3048 mm)

Weight 0.33 lbs (0.15 kg) 0.69 lbs (0.31 kg)

Cables per kit 2 2

Mechanical Specifications

 

  AISG-Male to AISG-Female Jumper Cable
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AISG Cable Kit

DPA-CBK-RA-AG-RRU

ACCESSORIES

Electrical/Mechanical/Environmental Specifications

  RET to RET Cables RRU to Antenna Cables

Individual Cable Part Number AISGC-MRA-FRA-36 AISGC-M-FRA-10FT

Cable style UL2464

Protocol AISG 1.1 and AISG 2.0

Maximum voltage 300 V

Rated current 5 A at 104° F (40° C)

Temperature Range -40° to 80° C

Flammability UL 1581 VW-1

Ingress Protection IEC 60529:2001, IP67

Tightening torque Hand tighten only 

≈

 1.84 ft-lbs (2.5& Nm)

Construction Shielded (Tinned Copper Braid)

Braid coverage 85%

Jacket Material Matte Polyurethane (Black)

Conductors

1 twisted pair - 24 AWG

3 conductors - 19 AWG

AWM style 2464

Cable Diameter 0.307 in (7.8 mm)

Minimum bend radius 3.9 in (100 mm)

Connectors

2 x 8 pin IEC 60130-9

Right angle male/right angle

female

2 x 8 pin IEC 60130-9

Straight male/right angle

female

Length 36 in (914 mm) 120 in (3048 mm)

Weight 0.23 lbs (0.10 kg) 0.77 lbs (0.35 kg)

Cables per kit 2 2

Mechanical Specifications

 

  Right Angle to Right Angle and Right Angle to Straight Jumper Cable



12/04/2019

© 2020 CCI All rights reserved. Specifications are subject to change.

Revision 1.2 13

DS-TPA65RBU8D-V1.2-191204

 

AISG Cable

AISGC-M-F-xFT

ACCESSORIES

Electrical Specifications

Individual Cable Part Number AISGC-M-F-x(FT)

Cable style UL2464

Protocol AISG 1.1 and AISG 2.0

Maximum voltage 300 V

Rated current 5 A at 104° F (40° C)

Mechanical Specifications

Individual Cable Part Number AISGC-M-F-x(FT)

Cables per kit 1

Connectors 2 x 8 pin IEC 60130-9

Straight male/straight female

Tightening torque Hand tighten only 

≈

 1.84 ft-lbs (2.5 Nm) 

Construction Shielded (Tinned Copper Braid) 

Braid coverage 85%

Jacket Material Matte Polyurethane (Black)

Conductors 1 twisted pair - 24 AWG

3 conductors - 19 AWG

AWM style 2464

Cable Diameter 0.307 in (7.8 mm)

Length See order details

Minimum bend radius 3.9 in (100 mm)

 

  AISG-Male to AISG-Female Jumper Cable

Environmental Specifications

Individual Cable Part Number AISGC-M-F-xFT

Temperature Range -40° to 80° C

Flammability UL 1581 VW-1 

Ingress Protection IEC 60529:2001, IP67
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Multi-Band Twelve-Port Antenna

TPA65R-BU8D

STANDARDS &

CERTIFICATIONS

Standards & Compliance

Safety EN 60950-1, UL 60950-1

Emission EN 55022

Immunity EN 55024

Environmental IEC 60068-2-1, IEC 60068-2-2, IEC 60068-2-5,

IEC 60068-2-6, IEC-60068-2-11, IEC 60068-2-14,

IEC 60068-2-18, IEC 60068-2-27, IEC 60068-2-29,

IEC 60068-02-30, IEC 60068-2-52, IEC 60068-2-64,

GR-63-CORE 4.3.1, EN 60529, IP 24

Certifications

Antenna Interface Standards Group (AISG), Federal Communication

Commission (FCC) Part 15 Class B, CE, CSA US, ISO 9001
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Diplexed Multi-Band Antenna

DMP65R-BU8D

DATA SHEET

 

 

Eight foot (2.4 m) internally multiplexed MultiBand antenna, including eight

external RF ports (12 RF ports internal), with a 65° azimuth beamwidth

covering 698-896 MHz and 1695-2400 MHz frequencies

Four wide high band ports covering 1695-2400 MHz and four wide low band

ports covering 698-896 MHz in a single antenna enclosure

Innovative Multiplexed/RET Control configuration, supporting Dual Band

Radio Configurations (B12/B5 and B29/B5). The antenna provides Dual 4T4R

(4x4 MIMO) capability, while providing independent RET control, an Industry

First

Innovative Low and High Band Array configuration allows for 4T4R (4x4

MIMO) on Low Band and 4T4R (4x4 MIMO) High Band Arrays, using full

length arrays (non stacked), all in a 20.7” (525 mm) width enclosure, an

Industry First

Industry leading antenna topology and RET shielding techniques drastically

mitigate PIM propagation from B12/B14/B29 operations, allowing for

superior Network performance

Full Spectrum Compliance for PCS, AWS-3 and WCS frequencies and

700/850 MHz Dual Band Radio Configurations

•

LTE Optimized FBR and SPR performance, providing for an efficient use of

valuable radio capacity

LTE Optimized Boresight and Sector XPD and USL performance, essential for

LTE Performance

Exceeds minimum PIM performance requirements

Equipped with new 4.3-10 connector, which is 40% smaller than traditional

7/16 DIN connector

Ordering options for External RET Controllers (Type 1) or Internally

Integrated RET Controllers (Type 17)

Overview

 

The CCI internally multiplexed MultiBand array is an eight port (12 RF ports

internal) antenna, with four wide band ports covering 1695-2400 MHz and

four low band ports covering 698-896 MHz. The antenna provides the

capability to deploy 4T4R (4x4 MIMO) in the high band, with separate RET

control. The antenna also provides the capability to provide independent RET

control for 700/850 MHz Dual Band Radio Configurations, while maintaining

4T4R (4x4 MIMO) across the low band ports.

CCI antennas are designed and produced to ISO 9001:2008 certification

standards for reliability and quality in our state-of-the-art manufacturing

facilities.

Applications

 

4×4 MIMO for the High Band and 4X4 MIMO Low Band ports

Ready for Network Standardization on 4.3-10 DIN connectors

With CCI’s multiband antennas, wireless providers can connect multiple

platforms to a single antenna, reducing tower load, lease expense,

deployment time and installation costs
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Diplexed Multi-Band Antenna

DMP65R-BU8D

SPECIFICATIONS

Electrical

     
Ports 4 × Low Band Ports for 698-896 MHz

Frequency Range 698-798 MHz 824-896 MHz

Gain

1

15.1 dBi 16.0 dBi

Gain (Average)

2

14.1 dBi 15.1 dBi

Azimuth Beamwidth (-3dB) 75° 64°

Elevation Beamwidth (-3dB) 9.5° 8.0°

Electrical Downtilt 2° to 12° 2° to 12°

Elevation Sidelobes (1st Upper) <-19 dB <-19 dB

Front-to-Back Ratio @180° > 32 dB > 35 dB

Front-to-Back Ratio ±20° > 30 dB > 35 dB

Cross-Polar Discrimination at Peak > 25 dB > 25 dB

Cross-Polar Discrimination at Sector

2

10.9 dB 11.0 dB

Cross-Polar Port-to-Port Isolation > 25 dB > 25 dB

Voltage Standing Wave Ratio (VSWR) < 1.5:1 < 1.5:1

Passive Intermodulation (2×20W)

≤

 -153 dBc

≤

 -153 dBc

Input Power Continuous Wave (CW) 500 watts 500 watts

Polarization Dual Linear 45° Dual Linear 45°

Input Impedance 50 ohms 50 ohms

Lightning Protection DC Ground DC Ground

1

Peak gain across sub-bands.

2

Electrical specifications follow document "Recommendation on Base Station Antenna Standards" (BASTA) V9.6.

         
Ports 4 × High Band Ports for 1695-2400 MHz

Frequency Range 1695-1880 MHz 1850-1990 MHz 1920-2180 MHz 2300-2400 MHz

Gain

1

17.6 dBi 17.8 dBi 18.2 dBi 18.1 dBi

Gain (Average)

2

16.7 dBi 17.0 dBi 17.3 dBi 17.2 dBi

Azimuth Beamwidth (-3dB) 70° 68° 68° 54°

Elevation Beamwidth (-3dB) 5.7° 5.1° 4.8° 4.1°

Electrical Downtilt 0° to 8° 0° to 8° 0° to 8° 0° to 8°

Elevation Sidelobes (1st Upper) <-17 dB <-18 dB <-18 dB <-17 dB

Front-to-Back Ratio @180° > 35 dB > 35 dB > 35 dB > 35 dB

Front-to-Back Ratio ±20° > 32 dB > 32 dB > 32 dB > 32 dB

Cross-Polar Discrimination at Peak > 19 dB > 18 dB > 20 dB > 20 dB

Cross-Polar Discrimination at Sector

2

10.8 dB 8.2 dB 8.5 dB 8.3 dB

Cross-Polar Port-to-Port Isolation > 25 dB > 25 dB > 25 dB > 25 dB

Voltage Standing Wave Ratio (VSWR) < 1.5:1 < 1.5:1 < 1.5:1 < 1.5:1

Passive Intermodulation (2×20W)

≤

 -153 dBc

≤

 -153 dBc

≤

 -153 dBc

≤

 -153 dBc

Input Power Continuous Wave (CW) 300 watts 300 watts 300 watts 300 watts

Polarization Dual Linear 45° Dual Linear 45° Dual Linear 45° Dual Linear 45°

Input Impedance 50 ohms 50 ohms 50 ohms 50 ohms

Lightning Protection DC Ground DC Ground DC Ground DC Ground

1

Peak gain across sub-bands.

2

Electrical specifications follow document "Recommendation on Base Station Antenna Standards" (BASTA) V9.6.
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Diplexed Multi-Band Antenna

DMP65R-BU8D

SPECIFICATIONS

Mechanical

Dimensions (L×W×D) 96.0×20.7×7.7 in (2438×525×197 mm)

Survival Wind Speed > 150 mph (> 241 kph)

Front Wind Load 457 lbs (2033 N) @ 100 mph (161 kph)

Side Wind Load 209 lbs (929 N) @ 100 mph (161 kph)

Equivalent Flat Plate Area 17.9 ft

2

 (1.7 m

2

)

Weight * 95.7 lbs (43.4 kg)

Connector 8 × 4.3-10 female

Mounting Pole 2 to 5 in (5 to 12 cm)

* Weight excludes mounting

Bottom View  

 

 

Connector Spacing  
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Diplexed Multi-Band Antenna

DMP65R-BU8D

SPECIFICATIONS

Mechanical

RET to Element Configuration  DMP65R-BU8DA Element and RET configuration (Type 1 External RET)
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Diplexed Multi-Band Antenna

DMP65R-BU8D

SPECIFICATIONS

Typical Antenna Patterns

 
For detailed information on additional antenna patterns, contact customer support at support@cciproducts.com

 

  698 MHz Azimuth with Elevation 7° 840 MHz Azimuth with Elevation 7°

 

  1780 MHz Azimuth with Elevation 5° 2155 MHz Azimuth with Elevation 5°
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Diplexed Multi-Band Antenna

DMP65R-BU8D

ORDERING

Parts & Accessories

DMP65R-BU8DA-K Eight foot (2.4 m) antenna with 65° azimuth beamwidth, 4.3-10 female

connectors, 3 factory installed BSA-RET200 RET actuators (Type 1 external)

and MBK-16 mounting bracket

DMP65R-BU8DB-K Eight foot (2.4 m) antenna with 65° azimuth beamwidth, 4.3-10 female

connectors, 3 factory installed BSA-RET400 RET actuators (Type 17

internal) and MBK-16 mounting bracket

MBK-16 Mounting bracket kit (top and bottom) with fixed 0° mechanical tilt

BSA-RET200 Type 1 External Remote Electrical Tilt System (RET)

BSA-RET400 Type 17 Internal Remote Electrical Tilt System (RET)

DPA-CBK-AG-RRU Antenna with 3 Type 1 RET to RRU AISG cable kit

CBK-RA-AG-RRU-004 Antenna with 3 Type 1 RET to RRU AISG right angle cable kit 
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Mounting Bracket Kit

MBK-16

ACCESSORIES

Mechanical

Weight 9.9 lbs (4.5 kg)

Hinge Pitch 47.25 in (1200 mm)

Mounting Pole Dimension 2 to 5 in (5 to 12 cm)

Fastener Size M12

Installation Torque 40 ft·lbs (54 Nm)

Mechanical Tilt  0°

 

  MBK-16 Top and Bottom Bracket



05/01/2019

© 2019 CCI All rights reserved. Specifications are subject to change.

Revision 1.1 8

DS-DMP65RBU8D-V1.1-190501

 

Remote Electrical Tilt Actuator (RET)

BSA-RET200

ACCESSORIES

General Specifications

Part Number BSA-RET200

Protocols AISG 2.0

RET Type Type 1

Adjustment Cycles >10,000 cycles

Tilt Accuracy ±0.1°

Temperature Range -40° C to 70° C

Electrical

Data Interface Signal DC

Input Voltage 10-30 Vdc

Current Consumption Tilt 120 mA at V

in

=24

Current Consumption Idle 55 mA at V

in

=24

Hardware Interface AISG-RS 485 A/B

Input Connector Male 1 × 8 pin Daisy Chain

Output Connector Female 1 × 8 pin Daisy Chain

Mechanical

Dimensions (L×W×D) 8.0×5.0×2.0 in. (213×135×51 mm)

Housing ASA/ABS/Aluminum

Weight 1.7 lbs (0.75 kg)

ASA= Acrylic Styrene Acrylonitrile

ABS=Acrylanitrile Butadiene Styrene
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Internal Remote Electrical Tilt (iRET)

BSA-RET400

ACCESSORIES

General Specifications

Part Number BSA-RET400

Protocols AISG 2.0

RET Type  Type 17

Adjustment Cycles >10,000 cycles

Tilt Accuracy ±0.1°

Temperature Range -40° C to 70° C

Electrical

Data Interface Signal DC

Input Voltage 10-30 Vdc

Current Consumption Tilt 100 mA at V

in

=24 (500 mA MAX)

Current Consumption Idle 10 mA at V

in

=24

Mechanical

Dimensions (L×W×D) 7.0×5.3×1.8 in. (179×134×45 mm)

Housing ASA/ABS/Aluminum

Weight 1.3 lbs (0.6 kg)

 

ASA= Acrylic Styrene Acrylonitrile

 

ABS=Acrylanitrile Butadiene Styrene
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AISG Cable Kit

DPA-CBK-AG-RRU

ACCESSORIES

Electrical/Mechanical/Environmental Specifications

  RET to RET Cables RRU to Antenna Cables

Individual Cable Part Number AISGC-M-F-27 AISGC-M-F-10FT

Cable style UL2464

Protocol AISG 1.1 and AISG 2.0

Maximum voltage 300 V

Rated current 5 A at 104° F (40° C)

Temperature Range -40° to 80° C

Flammability UL 1581 VW-1

Ingress Protection IEC 60529:2001, IP67

Tightening torque Hand tighten only 

≈

 1.84 ft-lbs (2.5 Nm)

Construction Shielded (Tinned Copper Braid)

Braid coverage 85%

Jacket Material Matte Polyurethane (Black)

Conductors

1 twisted pair - 24 AWG

3 conductors - 19 AWG

AWM style 2464

Cable Diameter 0.307 in (7.8 mm)

Minimum bend radius 3.9 in (100 mm)

Connectors 2 x 8 pin IEC 60130-9 Straight male/straight female

Length 27 in (686 mm) 120 in (3048 mm)

Weight 0.33 lbs (0.15 kg) 0.69 lbs (0.31 kg)

Cables per kit 2 2

Mechanical Specifications

 

  AISG-Male to AISG-Female Jumper Cable
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AISG Cable Kit

CBK-RA-AG-RRU-004

ACCESSORIES

Electrical/Mechanical/Environmental Specifications

  RET to RET Cables RRU to Antenna Cables

Individual Cable Part Number AISGC-MRA-FRA-22 AISGC-MRA-FRA-36 AISGC-M-FRA-10FT

Cable style UL2464

Protocol AISG 1.1 and AISG 2.0

Maximum voltage 300 V

Rated current 5 A at 104° F (40° C)

Temperature Range -40° to 80° C

Flammability UL 1581 VW-1

Ingress Protection IEC 60529:2001, IP67

Tightening torque Hand tighten only 

≈

 1.84 ft-lbs (2.5& Nm)

Construction Shielded (Tinned Copper Braid)

Braid coverage 85%

Jacket Material Matte Polyurethane (Black)

Conductors

1 twisted pair - 24 AWG

3 conductors - 19 AWG

AWM style 2464

Cable Diameter 0.307 in (7.8 mm)

Minimum bend radius 3.9 in (100 mm)

Connectors 2 x 8 pin IEC 60130-9

Right angle male/right angle female

2 x 8 pin IEC 60130-9

Straight male/right angle female

Length 22 in (559 mm) 36 in (914 mm) 120 in (3048 mm)

Weight 0.18 lbs (0.08 kg) 0.23 lbs (0.10 kg) 0.77 lbs (0.35 kg)

Cables per kit 1 1 2

Mechanical Specifications

 

  Right Angle to Right Angle and Right Angle to Straight Jumper Cable
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Diplexed Multi-Band Antenna

DMP65R-BU8D

STANDARDS &

CERTIFICATIONS

Standards & Compliance

Safety EN 60950-1, UL 60950-1

Emission EN 55022

Immunity EN 55024

Environmental IEC 60068-2-1, IEC 60068-2-2, IEC 60068-2-5,

IEC 60068-2-6, IEC-60068-2-11, IEC 60068-2-14,

IEC 60068-2-18, IEC 60068-2-27, IEC 60068-2-29,

IEC 60068-02-30, IEC 60068-2-52, IEC 60068-2-64,

GR-63-CORE 4.3.1, EN 60529, IP 24

Certifications

Antenna Interface Standards Group (AISG), Federal Communication

Commission (FCC) Part 15 Class B, CE, CSA US, ISO 9001:2008
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› B5, B12

– B5 TX = 869 – 894 MHz, B12 TX = 729 – 746 MHz

– B5 RX = 824 – 849 MHz, B12 RX = 699 – 716 MHz

Both frequency bands are combined to transmit/receive out the same RF connectors.

› CPRI 2 ports x 2.5/4.9/9.8/10.1 Gbps. Install 2 SFP7s and connect 2 fiber pair to the RRUS 4449 
during initial install. 2nd CPRI is reserved for 5G NR deployment later. Do not connect SFP7 to DUL20.

› Only use Ericsson supplied and approved SFP7s RDH10265/25. 
– Install 2 SFP RDH 10265/3 for CPRI length 1.4 km – 10 km

– Install SFP7 (pair): RDH 102 70/1 and RDH 102 70/2  (bi -directional SFP7 for CPRI length > 10 km

› 2 external alarm inputs

› Max wind load @ 50m/sec = 260 N

› Breaker size = 2x25A, DC Power Consumption = 1440 W (for dimensioning). Both power connections 

must be connected and operational for the radio to operate. Each power feed must support 900W.

› 40mm horizontal separation required for side by side mounting

› 200mm separation required from antenna backplane to radio

› 400mm vertical outdoor/indoor separation required between 2 radios

› 500mm vertical separation below antenna

› Min, Max DC cable size from squid to radio = 10,8 AWG

– Adapter is required for 2-wire connection

– Shielded DC cable is required

› Ground cable size = 2AWG

› Dimensions (incl. handles, feet and sunshield, w/o fan unit)

– Height: 17.9” (455 mm)

– Width: 13.19” (335 mm)

– Depth: 9.44” (240 mm)

› Weight, excl. mounting hardware = 71 lbs (32 kg)

RRUS 4449 B5, B12
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RRUS 4449 B5,12 Connection 
INterFACES

CPRI, RET/AISG port, and ALD port caps have lanyards attached to the radio. DC and RF ports have 

protective caps to be removed when DC, RF connected to radio.
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RRUS 4449 Mounting OPTIONS
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Heliax® FiberFeed® Bend Insensitive Singlemode Fiber DLC to DLC 48-
Fiber Cable Assembly with pulling grip, 75 m  

Product Classification
Portfolio CommScope® 

Product Series RFFT 

Product Type Wireless Fiber Cable Assemblies 

Regional Availability Asia   |   Australia/New Zealand   |   EMEA   |   Latin America   |   North America 

Construction Materials
Fiber Type G.657.A2

Total Fibers, quantity 48

Jacket Color Black

Dimensions
Cord Length 75.00 m   |   246.06 ft 

Cable Weight 91.0 kg/km 

Diameter Over Jacket 10.28 mm   |   0.40 in 

Environmental Specifications
Environmental Space Indoor 

Operating Temperature -40 °C to +70 °C (-40 °F to +158 °F)

General Specifications
Construction Type Discrete fiber trunk 

Interface Body Style, connector A Straight 

Interface Body Style, connector B Straight 

Interface Feature, connector A Uniboot 

Interface Feature, connector B Uniboot 

Interface, connector A DLC 

Interface, connector B DLC 

Minimum Bend Radius 10.3 cm   |   4.0 in 

Minimum Bend Radius, furcation 30.0 mm   |   1.2 in 

Ordering Note CommScope® non-standard product 

RFFT-48SM-001-75M

page 1 of 2 
June 6, 2019

For more information, contact 800.949.7079 or Sales@Talleycom.com. Order online at www.Talleycom.com today.



Regulatory Compliance/Certifications 

* Footnotes

Optical Performance
Assembly Insertion Loss, typical 0.50 dB 

Assembly Insertion Loss, typical note Insertion loss is measured at 1310 and 1550 nm 

Agency Classification
RoHS 2011/65/EU Compliant
ISO 9001:2015 Designed, manufactured and/or distributed under this quality management system

Assembly Insertion Loss, typical note  Insertion loss is measured at a room temp of +20°C (+68°F)  

RFFT-48SM-001-75M

page 2 of 2 
June 6, 2019

For more information, contact 800.949.7079 or Sales@Talleycom.com. Order online at www.Talleycom.com today.
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HELIAX® Remote Radio Head Power Cable, 6 conductor with shield,
8 AWG (8.37 mm2), one Red and one Black conductors with Green
Stripe, one Red and one Black conductor with Blue Stripe, one Red
and one Black conductor with Orange Stripe

Product Classification
Regional Availability North America

Portfolio CommScope®

Product Brand FiberFeed®    |   HELIAX®

Product Series PWRT

Ordering Note CommScope® non-standard product

General Specifications
Cable Type Power

Conductor Type, singles Stranded

Conductors, quantity 6

Construction Type Discrete power cable    |   Non-armored

Fiber System Configuration Type Hybrid with OVP, 6 RRU    |   Hybrid with OVP, low inductance, 6 
RRU    |   Hybrid with junction box, 4 RRU

Ground Wire Type Stranded

Jacket Color Black

Jacket Color, singles Black with co-extruded blue stripe    |   Black with co-extruded green 
stripe    |   Black with co-extruded orange stripe    |   Red with co-extruded blue 
stripe    |   Red with co-extruded green stripe    |   Red with co-extruded orange 
stripe

Supported Application Industrial

Dimensions
Diameter Over Conductor, singles, specific 0.1520 in per 19 strands

Diameter Over Dielectric 0.242 in   |   6.147 mm

Diameter Over Drain Wire, specific 2.5700 in per 7 strands

Diameter Over Ground Wire 0.115 in   |   2.921 mm
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Diameter Over Jacket, nominal 0.82 in   |   20.828 mm

Diameter Over Shield (Braid) 0.73 in   |   18.542 mm

Jacket Thickness 0.06 in   |   1.524 mm

Conductor Gauge, singles 8 AWG

Drain Wire Gauge 12 AWG

Ground Wire Gauge 10 AWG

Outer Shield (Braid) Gauge 36 AWG

Cross Section Drawing

Electrical Specifications
Conductor dc Resistance 0.67 ohms/kft   |   2.198 ohms/km

Conductor dc Resistance Note Maximum value based on a standard condition of 20 °C (68 °F)
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Safety Voltage Rating 600 V

Material Specifications
Conductor Material Tinned copper

Dielectric Material PVC

Drain Wire Material Tinned copper

Filler Material Polypropylene

Ground Wire Material Tinned copper

Insulation Material, singles PVC

Jacket Material PVC

Outer Shield (Braid) Coverage 65 %

Outer Shield (Braid) Material Tinned copper

Outer Shield (Tape) Material Aluminum/Poly, non-bonded

Environmental Specifications
Operating Temperature -40 °C to +90 °C (-40 °F to +194 °F)

Environmental Space UV resistant for outdoor and/or direct burial installations

Safety Standard NEC Article 336 (Type TC)

Packaging and Weights
Cable weight 620 lb/kft   |   922.662 kg/km

Regulatory Compliance/Certifications
Agency Classification

ISO 9001:2015 Designed, manufactured and/or distributed under this quality management system

* Footnotes
Operating Temperature Specification applicable to non-terminated bulk fiber cable
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1 MT197.01 36" SINGLE SUPPORT ARM 6 57.29 LBS
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3 GUB-53560 5/8" X 3-5/8" X 6" GALV U-BOLT 48 1.30 LBS
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5 MT54772 3.50"  O.D X 72" PIPE 6 36.08 LBS
6 MC-RM1550-3 12" - 50" OD RINGMOUNT 2 230.13 LBS
7 XPU02 PLATE, CROSSOVER, 1.9-4.5" X 1.9-4.5" OD 18 6.93 LBS
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Strikesorb is a registered trademark of Raycap 
© 2019 Raycap All rights reserved.

G02-01-515 190212

powered by

Rooftop / Towertop

The DC9-48-60-24-8C-EV is 
designed to provide the ultimate 

coordination between the SPD and 
the RRH/RRU by offering  

industry-leading low-clamping 
voltage of 160V and extremely  

robust protection for use in a  
high DC voltage environment.  

Capable of providing  
12.5kA (10/350 µs) max per  

circuit surge capacity for  
up to 9 -48V DC circuits.

Features
 Provides discrete protection for nine individual -48V DC circuits

 Maximum impulse current 12.5kA 10/350 µs

 Fiber connections for up to 24 fiber pair

 Simplifies inter-connectivity and cable management for DC conductors

 UL 1449 4th Edition Type 2 protective device for DC applications

 IEC 61643-11 Class I protection

 Copper-coated lid to reduce power line interference

 Patented design

 Patented Strikesorb technology ensures lowest let-through voltage available in the 
industry, providing enhanced coordination with the RRH/RRU

 Raycap recommends that DC protection system be installed within 5 meters  
of the radio

Benefits
 Strikesorb modules are fully recognized to UL 1449 4th Edition, and IEC 61643-11 

Safety Standards, meeting all intermediate and high current fault requirements to 
facilitate use in original equipment manufacturers (OEM) applications

 Strikesorb offers unique maintenance-free protection against direct lightning currents

 Design provides maximum flexibility for installation

 NEMA 4X enclosure

DC9-48-60-24-8C-EV
DC Surge Protection Solutions

Overvoltage Protection and Fiber Distribution/Cable Management Solution

 
464

18.28 

 
260

10.24 

 
79

8
31

.4
1 

 
34

3
13

.5
0 

 
464

18.28  

 
260

10.24 

 
79

8
31

.4
1 

 
34

3
13

.5
0 



 SPECIFICATIONS

 www.raycap.com

powered by

G02-01-515 190212

AWG=American Wire Gauge

Electrical
Model Number DC9-48-60-24-8C-EV

CEQ / ANT Number CEQ.21427

Number of Circuits Protected 9

Surge Protective Device (SPD) Type per UL 1449 4th Edition Type 2

Surge Protection Class as per IEC 61643-11 Class I

Nominal Operating DC Voltage [Un] -48 VDC

Nominal Discharge Current [In] per UL 1449 4th Edition 20 kA 8/20 µs

Maximum Impulse (Lightning) Current [Iimp] per IEC 61643-11 12.5 kA 10/350 µs

Maximum Continuous Operating DC Voltage [Uc] (MCOV) 60 VDC

Voltage Protection Level [Up] at 12.5kA per IEC 61643-11 160 V

Voltage Protection Level [Up] at 5kA per IEC 61643-11 145 V

Voltage Protection Rating (VPR) per UL 1449 4th Edition 330 V

Suppression Technology MOV

Strikesorb Module Type 2CA (UL 1449 4th edition) 30-V1-2CEV

Protection Modes:  Normal Mode -48V to Return

  Common Mode Return to Ground

Mechanical
Connection Terminal (Suppression) Method (for all power cables) Compression lug 2 hole, #10, 5/8 pitch, #12 – #4 AWG [3.3 – 21.15 mm2]

Connection Terminal (Terminal Block) Method  Copper #12 to #4 AWG [3.3 – 21.15 mm2]

Fiber Connection Method LC-LC Single Mode

Environmental Ingress Protection (IP) Rating IP 68

Operating Temperature (°C) -40º C to +100º C

Storage Temperature (°C) -70º C to +80º C

Cold Temperature Cycling IEC 61300-2-22 -30º C to +60º C 200 hrs @5 PSI

Resistance to Aggressive Materials CEI IEC 61073-2 Including Acids and Bases

UV Protection ISO 4892-2 Method A Xenon-Arc 2160 hrs

Enclosure Type Outdoor NEMA 4X

Enclosure Dimensions (L x W x H) 18.28" × 10.24" × 31.4" [464 × 260 × 797 mm]

Weight* System: 18.5 lbs [8.39 kg] Mount: 10.2 lbs [4.62 kg] Total: 28.7 lbs [13.02 kg]

Combined Wind Loading  Sustained | Gust 150 mph Sustained: 105.7 lbs [470 N] | 195 mph Gust: 213.6 lbs [950 N]

Optional Kits Available
Trunk Gland Kit A CEQ.21428 Oval Gasket for 4AWG and 6AWG Trunk

Trunk Gland Kit B CEQ.21429 Oval Gasket for (2) 4AWG Trunks

Trunk Gland Kit C CEQ.21434 Oval Gasket for (2) 8AWG Trunks

Standards Compliance & Certifications
NEBS certified to: GR-63-CORE Issue 4, GR-1089-CORE Issue 6, GR-3108-CORE Issue 3, GR-487-CORE Issue 4, ATT-TP-76200 Issue 18

Strikesorb modules are compliant to the following Surge Protection Device Standards:

Standards: UL 1449 4th Edition: 2011, IEC 61643-11: 2011, EN 61643-11: 2012,  
IEEE C62.11: 2005, IEEE C62.41: 2002, IEEE C62.45: 2002, NEMA-LS-1

Certifications: UL, VDE, CE

DC9-48-60-24-8C-EV
DC Surge Protection Solutions

Overvoltage Protection and Fiber Distribution/Cable Management Solution



XTE 801 Series 
Walk-In-Cabinet (WIC) 

Description and Installation Manual (631-205-530), Revision B 
Specification Number:  F2018001-WIC 
 
 



PRIME POWER DC GENERATOR SET

8340-100 series
   RUGGED POWER

SMALL FOOTPRINT.  Polar’s DC generator is considerably smaller 
in size than an AC generator.  You can now backup sites that 
could not accommodate an AC generator. Smaller also means 
less cost for space leasing. 
LOW MAINTENANCE. Due to oversized oil sump, and oil/fuel 
filtration system.

LOW ACOUSTIC NOISE.  <62 dBA @ 7 meters for LPG, and low 
vibration so as not to disturb the local residents or building 
landlords.  

LIGHTWEIGHT. Up to 1/3 the weight of a comparable AC 
generator.

CORROSION RESISTANT. All-aluminum enclosure with stainless 
hardware for low maintenance, and long service life.

FUEL EFFICIENT. Up to 85% fuel savings due to smaller engine 
displacement, high efficiency alternator, and variable speed 
operation.

RODENT RESISTANT. Small animals can quickly destroy a 
generator set by gnawing on wires, fuel lines, radiator hoses, etc.  
Cooling air inlets and outlets have perforated aluminum screens 
to keep small rodents and large insects out.  Stainless steel wire 
braid is placed over fuel and radiator lines to prevent damage.  

SUPERCAPACITOR STARTER. Failure to start is the number 
one problem plaguing generator reliability and typically this 
is caused by a bad starting battery.  Polar unique design has 
replaced the starting battery with a Super Capacitor.  Capacitors 
are more reliable and last longer than batteries (10-15 year life).

LONG LIFE. Controls and wire harnesses are designed to exceed 
a 20 year life. Higher grade, longer life electrical wire (UL 3173), 
weather tight connectors, gold plated connector pins on signal 
circuits. No transfer switches are required.

ADVANCED MONITORING. Remote diagnostics, control, and 
monitoring. Ethernet and RS232 standard, with optional SNMP.

Founded in 1979 Polar Power specialized in solar photovoltaic systems, solar 
air conditioning and refrigeration. We developed and provided photovoltaic 
charging controls for telecommunications in the 1980s along with DC 
generators for the military. In 1994 we were first to provide DC generators with 
remote control and monitoring to the telecommunications industry.
Polar’s success is based on engineering generators to meet the very specific 
needs of each application.  Telecom site optimization is best met with the DC 
generator technology as the loads and batteries are DC.  It makes no sense 
to install an AC generator and convert the output to DC. The AC generators 
are designed for a wide range of applications and they are not specifically 
produced for telecom applications so there are issues with reliability, space, 
and fuel efficiency.  
Polar can save you considerable time and cost in permitting, installing, 
purchasing, and maintaining a backup generator. We reduce CAPEX and OPEX 
costs while improving backup reliability.

The concepts and features behind Polar’s Hybrid application generator for telecommunications include:

Made in USA
2 year standard warranty

Meets EPA Emission Regulations
CA/MA Emissions Compliant

83
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Intertek 4003706
Conforms to UL STD 2200
Certified to CSA STD C22.2 No. 100

Available Models:
• 8340-100-LP-15-03 LPG 15 kW -48 VDC
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APPLICATION AND ENGINEERING DATA

8220 ALTERNATOR FEATURES

• No mechanical adjustments
• Very lightweight • Class 220° C insulation
• High quality electrical output • Anodized type III process for aluminum parts
• Voltage and current regulation • Nickel plating for steel parts
• Up to 94% efficiency • Stator is varnished

COMPARING THE COST OF AC vs DC

AC DC
Transfer switch required Yes No
Permitting costs $$ $
Shipping to site and installation cost $$ $
Site preparation/reinforcing struc-
tures $$$ $

Ethernet/RS232 remote control and 
monitoring Extra Standard

PERMITTING IS FACILITATED

249 E. Gardena Blvd, Gardena CA, 90248  |  310.830.9153  |  www.polarpower.com  |  info@polarpowerinc.com
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• Small engine horsepower
• DC generator is fully isolated from the utility grid
• No transfer switch
• Low acoustic noise
• Incorporates all requirements made by local Fire 
Marshals

Type Permanent Magnets, NdFeB
Weight (lb/kg) 46.5/21
Regulation Type Variable engine speed 
Stator 3 phase/32 poles
Overcurrent Protection (A) 350

Disconnect Means Pull fuse block, sized for 
each generator kW

Voltage Range (VDC) 44 to 62
Alternator Exhaust 
Flow (cfm/cmm) 130 to 180 / 3.68 to 5.1

MTBF (hr) 100,000+

8220 ALTERNATOR SPECIFICATIONS

ENCLOSURE

Model 20-16-0001
Storage Rating (Farads) 500
Voltage (VDC) 13-14.4
Weight (lb/kg) 12.1/5.5
Operating Temperature (°C/°F) -40 to 65 / -40 to 149
Service Life (year) 10 to 15

STARTER SUPERCAPACITOR SPECIFICATIONS

Model 00-10-0015
Input Voltage (VDC) 28.8 to 60
Output Voltage (VDC) 14 to 14.4
Recharge time from 0 VDC (min) 10
Recharge time from 8 VDC (min) 2
Weight (lb/kg) 2.2/1

CHARGER SPECIFICATIONS

SOUND EMISSIONS

Contact us for current sound data.

Model 88-25-0100
Type Weather Protective
Materials Marine Grade Aluminum
Door Hardware Pad Locked with Removable Side Panels
Mounting Secure Mounting Tabs
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3 of 5APPLICATION AND ENGINEERING DATA

Engine Model Natural Gas - Kubota DG972
LPG                 - Kubota WG972

Cylinders 3 In-line
Displacement (L) 0.962
Bore (in./mm) 2.93/74.5
Stroke (in./mm) 2.9/73.6
Intake Air System Naturally Aspirated
Engine HP 18
Emissions Compliance EPA and CARB Certified
Variable RPM 2650 to 3150

SPECIFICATIONS NATURAL GAS and LPG

Oil Filter Type Full flow spin-on canister
Oil Capacity 3.7 L - DG972/WG972
Oil Pressure Switch Yes
Oil Pressure Transducer Optional

ENGINE LUBRICATION SYSTEM

ENGINE COOLING SYSTEM

Operating Temperature (°C/°F) -40 to 72 or -40 to 162
Operating Humidity % 100
Cold Start Aids Glow Plugs

ENVIRONMENTAL

249 E. Gardena Blvd, Gardena CA, 90248  |  310.830.9153  |  www.polarpower.com  |  info@polarpowerinc.com

WEIGHTS AND DIMENSIONS

Type Pressurized Aluminum Radiator
Water Pump Belt-driven, Pre-lubed, self-sealing
Fan Type Electric Fans
Airflow CFM or M3/hr 1300 or 2200
Fan Mode Pusher
Temperature Switch Yes

POWER ADJUSTMENT FOR AMBIENT CONDITIONS

Temperature Deration 1% derate for every 5.6 0C (10 0F) above 25 0C (77 0F)
Altitude Deration 3% derate for every 300 m (1000 ft) above 91 m (300 ft)

Type Natural Gas or Propane
Fuel Tank/Line Supplied By Customer
Max Fuel Flow Rate (BTU/hr) 15 kW - 340,000

FUEL SYSTEM

Minimum Recommended Maximum

0.14 psi 0.39 psi 0.5 psi
4 in H2O 11 in H2O 13.9 in H2O
10 mbar 27.4 mbar 34.5 mbar

Pressure Chart

Output (kW) gal/hr L/hr

Kubota 972

4 0.97 3.67
5 1.1 4.16
6 1.26 4.77
7 1.475 5.58
8 1.69 6.4
9 1.945 7.36

10 2.2 8.33
12 2.52 9.54
15 3.55 13.44

PROPANE ENGINE FUEL CONSUMPTION

Dry Weight (lb/kg) 680/308
Dimensions (LxWxH) (in/cm) 54 x 38 x 38/137 x 97 x 97

250 psi
250 gal. tank

First (stage )Regulator

Recommended
35 psiSecond (stage) Regulator

Supplied by Polar
Installed in Cabinet Fisher Type: 912-101

88-25-0100
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OPERATING DATA

System coolant capacity (gal/L) 2.2/8.3
Maximum operation air temperature on radiator (°C/°F) 54/129
Maximum ambient temperature (°C/°F) 49/120

ENGINE COOLING

COMBUSTION REQUIREMENTS

EXHAUST

CONTROLLER FEATURES

WARNING ALARMS

Flow at rated power (cfm/cmm) 47/1.34

Exhaust flow at rated output (cfm/cmm) 90/2.55
Exhaust temperature at rated output (°C/°F) 480/900

Controller Type..................................................................................................................................................................Supra Model 250
4-Line Plain Text LCD Display....................................................................................................Simple user interface for ease of operation
Engine Run Hours Indication..........................................................................................................................................................Standard
Programmable Start Delay..............................................................................................................................................................Standard
Run/Alarm/Maintenance Logs.......................................................................................................................................................Standard
Engine Start Sequence....................................................................................Cyclic cranking: 5 sec on, 45 sec rest (3 attempts maximum)
Starter Supercapacitor Charger......................................................................................................................................................Standard
Automatic Voltage Regulation with Over and Under Voltage Protection......................................................................................Standard
Automatic Low Oil Pressure/High Oil Temperature Shutdown......................................................................................................Standard
Overcrank/Overspeed....................................................................................................................................................................Standard
Automatic High Engine Temperature Shutdown............................................................................................................................Standard
Field Upgradeable Firmware..........................................................................................................................................................Standard
Glow Plug Delay ............................................................................................................................................Automatic With Temperature
Engine Start Delay..................................................................................................................................................Adjustable, Set at 60 sec
Return to Utility Delay............................................................................................................................................Adjustable, Set at 60 sec
Engine Cooldown...................................................................................................................................................Adjustable, Set at 60 sec
Exerciser.................................................................................................................................................Programmable,  weekly/bi-weekly

Low/High Supercapacitor Voltage.................................................................................................................................................Standard
High Water Temperature...............................................................................................................................................................Standard
Low Oil Pressure............................................................................................................................................................................Standard

CONTACT CLOSURE FOR REMOTE INDICATION (PN 84-12-0640)
Shutdown Alarm.............................................................................................................................................................................Optional
Warning Alarm................................................................................................................................................................................Optional
Engine Run......................................................................................................................................................................................Optional
E-Stop Depressed............................................................................................................................................................................Optional

249 E. Gardena Blvd, Gardena CA, 90248  |  310.830.9153  |  www.polarpower.com  |  info@polarpowerinc.com
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TRINITY ASME STORAGE TANKS
Above Ground ASME Tanks

Domestic Storage tanks manufactured by Trinity Containers, LLC conform to the latest edition and 
addenda of the ASME Code for Pressure Vessels, Section VIII Division I. Complies with NFPA 58 and 
B149 code requirements.

All tanks are pre-purged and ready to be filled. They are rated at 250 psig, from -20° F. to 125° F. Tanks may 
be evacuated to a full (14.7 psi) vacuum. CRN (Canadian Registration Numbers) provided for all provinces 
and territories. Vessel Finish: Coated with TGIC powder paint for durable lasting Finnish. Please read and 
understand all warranty and installation instructions before installing the tank.

NEE  # Description Working 
Pressure PSI Weight Height Leg Spacing Leg Width Length O.D. Water Capacity

250WG 250 WG

250

472 lbs 3’-3 3/4” 3’-6” 12 3/4” 7’-2 1/2” 31.5” 250 USWG, 946.4 L
320WG 320 USWG 588 lbs 4’-0 1/4” 8’-11 3/4” 320 USWG, 1211.3 L
500WG 500 WG 871lbs 3’-9 3/4” 5’-0” 15” 9’-10” 37.42” 500 USWG, 1892.7 L

1000WG 1000 WG 1729 lbs 4’-1 3/8” 9’-0” 16 1/4” 15’-10 7/8” 40.96” 1000 USWG, 3785.4 L
2000WG 2000 WG 3676 lbs 4’-7” 20’-0” 21” 23’-9” 46.77” 2000 USWG, 7570.8 L

Tank Replacement Parts
Check Lock Valves Float Gauges

Tank Size Multi Valve Bottom
1-1/4”

Top
3/4” Relief Valve Fill Valve Screw-In Jr. Bolt-In Screw-In Jr. Bolt-In

250 WG

67-0720 ME462 ME460
66-1128 PVE623C/

66-1232

B8981-1230 6281-15.75-30 TA160 JA154I320 WG
500 WG 66-1129 B8981-04037 6284-193/4 TA194 JA192J

1000 WG 66-1130 B8981-04041 6281-00641 TA210A JA2061

Underground ASME Storage Tanks
Trinity Underground Tanks conform to the latest edition and addenda of the ASME Code for 
Pressure Vessels, Section VIII Division I. Complies with NFPA 58 and B149. 

All tanks are pre- purged and ready to be filled. They are rated at 250 psig, from -20° F. to 125° F. 
Tanks may be evacuated to a full (14.7 psi) vacuum. Vessel Finish: Coated with epoxy red powder 
paint. Please read and understand all warranty and installation instructions before installing the 
tank. 

Applicable federal, provincial or local regulations may contain specific requirements for protective 
coatings and cathodic protection. The purchaser and installer are responsible for compliance with 
such federal, provincial or local regulations.

NEE  # Water Capacity O.D. Head Type O.A.L. Overall Height Weight

250WG-UG 250 USWG, 946.4 L 31.5” (800.1 mm)

Hemi

7’ 2 1/2” (2197.1 mm) 14” riser - 4’- 5/8” (1235.1 mm),
28” riser - 5’- 2 1/16” (1576.4 mm)

490 lbs
(222.3 kg)

320WG-UG 320 USWG, 1211.3 L 31.5” (800.1 mm) 8’ 11 3/4” (2736.9 mm) 610 lbs
(276.7 kg)

500WG-UG 500 USWG, 1892.7 L 37.42” (950.5 mm) 9’ 10” (2997.2 mm) 14” riser - 4’- 6 1/2” (1384.3 mm),
28” riser - 5’- 8 1/8” (1730.4 mm)

920 lbs
(417.3 kg)

1000WG-UG 1,000 USWG, 3785.4 L 40.96” (1040.4 mm) 15’ 10 7/8” (4846.6 mm) 14” riser - 4’- 9 1/2” (1460.5 mm),
28” riser - 6’- 0” (1730.4 mm)

1760 lbs
(798.3 kg)

2000WG-UG 2,000 USWG, 7570.8 L 46.614” (1184 mm) Ellip 23’ 9 3/8” (7245.5 mm) 14” riser - 5’- 3 7/8” (1722.4 mm),
28” riser - 6’- 5” (1955.3 mm)

3520 lbs
(1596.6 kg)

Note: An additional set of lifting lugs on 500wg & 1,000wg vessels come complete with a 28” riser height only. 

Accessories
NEE  # Description

DOM LID 500/1000 Dome lid for 500 & 1000 Gallon Tanks
NEE  # Description

0907032 17 lb Magnesium Anode bag w/ 10’ #12 wire lead

http://www.nee.ca
jcarney
Cloud
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WELTI GEOTECHNICAL, P.C.

227 Williams Street @ P.O. Box 397
Glastonbury, CT 06033-0397

(860) 633-4623 / FAX (860) 657-2514

October 4, 2021

Mr. Peter Nute    
Proterra Design Group, LLC                        
4 Bay Road, Bldg A, Suite 200 
Hadley, MA 01035  

Re: Geotechnical Study for Proposed Cell Tower Site No. CT2246 
       106 Sharon Road, Lakeville, CT    
     
Dear Peter:

1.0 Herewith are the data from the test boring taken at the above referenced site. One boring was
taken at the staked tower location. The boring was drilled to a depth 8 feet below the existing grade.
Hard bedrock was encountered at 3 feet below the existing grade and the boring was cored 5 feet into
the bedrock.  Three additional probes were drilled in areas of site development to the auger refusal
on the hard bedrock at 1.3  to 3 feet below the existing grades. The boring locations are shown on
the attached plan. The boring was drilled by Clarence Welti Associates, Inc. and sampling was
conducted by this firm solely to obtain indications of subsurface conditions as part of a geotechnical
exploration program. No services were performed to evaluate subsurface environmental conditions.

2.0 The Subject Project will include the construction of a monopole tower with a height of about
94 feet. The existing grades within the proposed 50' x 50' fenced in tower compound range from
about Elev.848 to Elev.854. The proposed grades will be between Elev.849 and Elev.851.  The site
work will include the construction of about 200 lf of access roadway.       

3.0 The Soil/Rock Cross Section from the boring and probes is generally as follows:

Topsoil to 4" to 8"   

Fine SAND, trace to little Silt to 7" to 2 feet  

Weathered Rock to auger refusal on hard rock at 1.3 to 3 feet, very dense 

Bedrock; Dolomite Marble      
Note: Cored bedrock from 3.0 to 8.0 feet at boring B-1 with a recovery of 100% and an RQD
value of 87%   

1



3.1 The Ground Water Table was not evident above the bedrock.     

4.0  In general the criteria for tower support is that the foundation capacity would exceed the loads,
which might collapse the tower. Movements from strains in the soils should be limited to
differential settlement (or lateral movements of less than ½").

5.0 The foundation for the tower can be with a mat type foundation. The mat would provide the
required weight for resistance to over turning. The mat could be placed on the weathered rock or on
prepared blasted rock surface. The bottom of the mat should be at least 3.5 feet below finished
grades for frost protection or be placed entirely on the hard bedrock. Where the mat is atop
weathered rock or a blasted rock surface there should be a minimum 6" layer of 3/8" crushed stone
beneath the foundation.  The allowable loading on the hard bedrock, on crushed stone atop the
weathered rock, or on crushed stone atop a blasted rock surface can be 4 Tons/sf.  If bedrock removal
is required, the pad area could be over blasted by 1 to 2 feet and the area could be leveled with a
minimum 6" layer of 3/8" crushed stone, after removal of any large and loose pieces of rock. The
foundation sub grades should be observed by someone from our office to confirm the sub grade
conditions are preparation area acceptable.    

5.1 Summary of design parameters:

                  Parameter          Value

Allowable Bearing Pressure  4 Tons/sf 

Soil Unit Weight 120 pcf

Soil Unit Weight (backfill) 125 pcf 

Angle of Internal Friction 34E

At rest coefficient 0.45

Active coefficient 0.28

Frost Protection Depth 3.5 feet

6.0 This report has been prepared for specific a application to the subject project in accordance with
generally accepted soil and foundation engineering practices.  No other warranty, express or implied,
is made. In the event that any changes in the nature, design and location of structures are planned,
the conclusions and recommendations contained in this report should not be considered valid unless
the changes are reviewed and conclusions of this report modified or verified in writing.  

The analyses and recommendations submitted in this report are based in part upon data obtained
from referenced explorations. The extent of variations between explorations may not become evident
until construction. If variations then appear evident, it will be necessary to re-evaluate the

2



recommendations of this report.  

Welti Geotechnical, P.C., should perform a general review of the final design and specifications in
order that geotechnical design recommendations may be properly interpreted and implemented as
they were intended.        

If you have any questions please call me.

Very truly yours, 

Max Welti, P. E. 
President, Welti Geotechnical, P.C.  
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TEST BORING & PROBE LOCATIONS
CLARENCE WELTI ASSOCIATES, INC. 
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1 7-14-15-30 0.0'-2.0' TOPSOIL
LIGHT GREY/BR.FINE-MED.SAND, TRACE SILT

WEATHERED ROCK

CORED BEDROCK - DOLOMITE MARBLE

RUN #1 3.0' - 8.0'  RECOVERED 60"  RQD=86%

BOTTOM OF BORING @ 8.0'

0.50

1.5

3.0

8.0

CLIENT

PROTERRA DESIGN GROUP

PROJECT NAME

PROPOSED CELL TOWER
CLARENCE WELTI ASSOC., INC.
P.O. BOX 397

LOCATION

106 SHARON ROAD, LAKEVILLE, CT
GLASTONBURY, CONN  06033

AUGER CASING SAMPLER CORE BAR. OFFSET SURFACE ELEV.
HOLE NO. B-1

TYPE HSA SS LINE & STA.
GROUND WATER OBSERVATIONS START

DATE 9/29/21
SIZE I.D. 3.75" 1.375" NQ

N. COORDINATE AT none FT. AFTER HOURS

HAMMER WT. 140lbs 2.0" FINISH
DATE 9/29/21E. COORDINATE

AT FT. AFTER HOURS

HAMMER FALL 30"

LEGEND: COL. A:
DRILLER: T. CZMYR

SAMPLE TYPE: D=DRY  A=AUGER  C=CORE  U=UNDISTURBED PISTON  S=SPLIT SPOON
INSPECTOR:

SHEET 1 OF HOLE NO. B-1PROPORTIONS USED: TRACE=0-10%  LITTLE=10-20%  SOME=20-35%  AND=35-50%

DEPTH
NO.

SAMPLE

BLOWS/6" DEPTH
A

STRATUM DESCRIPTION
                       + REMARKS

ELEV.
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BR.FINE-MED.SAND AND SILT

WEATHERED ROCK
BOTTOM OF BORING @ 2.5' (AUGERREFUSAL)

0.50

2.0
2.5

CLIENT

PROTERRA DESIGN GROUP

PROJECT NAME

PROPOSED CELL TOWER
CLARENCE WELTI ASSOC., INC.
P.O. BOX 397

LOCATION

106 SHARON ROAD, LAKEVILLE, CT
GLASTONBURY, CONN  06033

AUGER CASING SAMPLER CORE BAR. OFFSET SURFACE ELEV.
HOLE NO. P-1

TYPE SSA LINE & STA.
GROUND WATER OBSERVATIONS START

DATE 9/29/21
SIZE I.D. 4.0"

N. COORDINATE AT none FT. AFTER HOURS

HAMMER WT. FINISH
DATE 9/29/21E. COORDINATE

AT FT. AFTER HOURS

HAMMER FALL

LEGEND: COL. A:
DRILLER: T. CZMYR

SAMPLE TYPE: D=DRY  A=AUGER  C=CORE  U=UNDISTURBED PISTON  S=SPLIT SPOON
INSPECTOR:

SHEET 1 OF HOLE NO. P-1PROPORTIONS USED: TRACE=0-10%  LITTLE=10-20%  SOME=20-35%  AND=35-50%

DEPTH
NO.

SAMPLE

BLOWS/6" DEPTH
A

STRATUM DESCRIPTION
                       + REMARKS

ELEV.

1



0

5

10

15

20

25

30

35

TOPSOIL
LIGHT GREY FINE-MED.SAND, TRACE SILT
WEATHERED ROCK
BOTTOM OF BORING @ 1.4' (AUGER REFUSAL)

0.33
0.56

1.4

CLIENT

PROTERRA DESIGN GROUP

PROJECT NAME

PROPOSED CELL TOWER
CLARENCE WELTI ASSOC., INC.
P.O. BOX 397

LOCATION

106 SHARON ROAD, LAKEVILLE, CT
GLASTONBURY, CONN  06033

AUGER CASING SAMPLER CORE BAR. OFFSET SURFACE ELEV.
HOLE NO. P-2

TYPE SSA LINE & STA.
GROUND WATER OBSERVATIONS START

DATE 9/29/21
SIZE I.D. 4.0"

N. COORDINATE AT none FT. AFTER HOURS

HAMMER WT. FINISH
DATE 9/29/21E. COORDINATE

AT FT. AFTER HOURS

HAMMER FALL

LEGEND: COL. A:
DRILLER: T. CZMYR

SAMPLE TYPE: D=DRY  A=AUGER  C=CORE  U=UNDISTURBED PISTON  S=SPLIT SPOON
INSPECTOR:

SHEET 1 OF HOLE NO. P-2PROPORTIONS USED: TRACE=0-10%  LITTLE=10-20%  SOME=20-35%  AND=35-50%

DEPTH
NO.

SAMPLE

BLOWS/6" DEPTH
A

STRATUM DESCRIPTION
                       + REMARKS

ELEV.

1



0

5

10

15

20

25

30

35

TOPSOIL
LIGHT GREY FINE SAND, TRACE SILT

WEATHERED ROCK

BOTTOM OF BORING @ 3.0' (AUGER REFUSAL)

0.66

1.5

3.0

CLIENT

PROTERRA DESIGN GROUP

PROJECT NAME

PROPOSED CELL TOWER
CLARENCE WELTI ASSOC., INC.
P.O. BOX 397

LOCATION

106 SHARON ROAD, LAKEVILLE, CT
GLASTONBURY, CONN  06033

AUGER CASING SAMPLER CORE BAR. OFFSET SURFACE ELEV.
HOLE NO. P-3

TYPE SSA LINE & STA.
GROUND WATER OBSERVATIONS START

DATE 9/29/21
SIZE I.D. 4.0"

N. COORDINATE AT none FT. AFTER HOURS

HAMMER WT. FINISH
DATE 9/29/21E. COORDINATE

AT FT. AFTER HOURS

HAMMER FALL

LEGEND: COL. A:
DRILLER: T. CZMYR

SAMPLE TYPE: D=DRY  A=AUGER  C=CORE  U=UNDISTURBED PISTON  S=SPLIT SPOON
INSPECTOR:

SHEET 1 OF HOLE NO. P-3PROPORTIONS USED: TRACE=0-10%  LITTLE=10-20%  SOME=20-35%  AND=35-50%

DEPTH
NO.

SAMPLE

BLOWS/6" DEPTH
A

STRATUM DESCRIPTION
                       + REMARKS

ELEV.

1
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Structural Design Report

94' Extendible to 114' Monopole

Site: Salisbury, CT

Site Number: CT0027

Prepared for: TOWERCO LLC

by:  Sabre Industries 
TM

Job Number: 22-2998-JDS

October 28, 2021

Monopole Profile……………………………………………………………………………………….1

Foundation Design Summary……………………………………………………………………………………….2

Pole Calculations……………………………………………………………………………………….3-14

Foundation Calculations……………………………………………………………………………………….15-16



�
�
�
�
��
��
	�



�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�
��
�
	�
�
��
�
�

�
�

�
�
� 
!
�
�
�
�
��
��



�
"�
�

�
"�
�

�
"�
�

�
#
$
��
$
%� 
�
��
	�



�
�
��
&
�

�
'
$
�(
�#
�
�
��
��
��
�



�
&
)�
*
�

�
�
)�
�

�
*
)*
�
�

+
'
��
'
�
�(

�#
�
�
��
��
��
�



�
�
)�
�
�

�
�
)�
�
�

�
�
)�
�
�

�
#
$
�
��
��
�
"	
�


�
)�
�

,
�#
�
�

-
�
*
�
�&
�

.
�
��
�
��
�%
�
�



�
�
�
�
�

&
&
�
�

�
�
�
/

�
0
�
�#
%%�
�
��
�
%�
1
�
��
�
��
�	
�


/
�

�
�
��
2
3
��
�
�
�'
�



,)�)

45�562�27�2��8��

��9 ��)���3���)���:����;<�&�;

��9 ��)���3���)���:�/�;<�*�;

���9 ��)���3���)���:��&�;

&�)*��9 &��3����
�:�&�;<���;<���;

*�)*��9 &��3����
�:�&�;<���;<���;

��)*��9 ����3����
�:�&�;<���;<���;

/�)*��9 &��3����
�:�&�;<���;<���;

���)*��9 &��3����
�:�&�;<���;<���;

���������	

����������������

���� ������
��� �������

���=== >%#�	'��������?"�2��#� �����$$'���6#�%

���=== ��
���<�����@)�8� ����2>-���<����%��
 ���
�����"��

���=== >%#�	'��������?"�2��#� �����$$'���6#�%

���=== ��
���<�����@)�8� ����2>-���<����%��
 ���
�����"��

/� >%#�	'��������?"�2��#� �����$$'���6#�%

/� ��
���<�����@)�8�)�2>-�&���A���'�� �
 ���
�����"��

*� >%#�	'��������?"�2��#� �����$$'���6#�%

*� ��
���<�����@)���)�2>-������A���'�� �
 ���
�����"��

&� >%#�	'��������?"�2��#� �����$$'���6#�%

&� ��
���<�����@)���)�2>-������A���'�� �
 ���
�����"��

�����������������	������	������

5%���#���.�����$������'�8 �
 �����$�

.�����$�����8 �
 ����$�

(������8 ����� !���� �)*����

���� �����B%#�� 888

6��!�B#���'�C 888

23$'�����B#���'�C B

�'$'��#$�� �B#���'�C �

������ �8�$'��#� ��4# �'�<�8� �)��

�)���� ��$� ��#%�6��$'���<��� �)�*���

���� ��$� ��#%�6��$'���<��� �)�&���

�����B%#�� (��(24-5��


������ �(������B#���'�C +

+#�� ������� �4'� ��6����������C���� ��%� '����� #��'���'?����>'%�D�����%


����������������� �������!�������

�������� ������ 	�����"#�
�$ �%����"#�
�$ &�����"'�#$ ��'�������"'$ �(�)�"���$

�)��(�E��)��.' *�)�/ &&)&* �&��)�� &)/� &)��

�)/�(�E��)��.' ��)�* &&)&� �&��)�� &)� &)��

�)��(�E��)��(��E��)��.� ���)�/ ��)&� ����)�� �)�� �)��

�)��(�E��)��20�E��)��2� *�)&/ �)�� ���)�� �)�* �)�&

�)/�(����)��20�E��)��2� ��)�* �)�� �/&)/ �)�& �)��

�)��(�E��)��.'�����0� ��:�&���$�
 &�)�� ��)�� ����)�/ �)� �)�*

*����+��������������

�%�
� ������� �%��#���� *��������� *���,) *����������

6'��� &&� �)�� &�)��� �� �)���

	��%���*�������������

����% ������� -����������� .���% �)
� /����%

��� �)��� �)&��� ���� -&���*� ,#%0

����

�
 -�����#�4����������6���8������>'%�

�
 -%%��������'���#���#�'0����'����%�0�%<���%����'����?�����$� �	���)

�
 .���������'?��#��������#���)��4��#%�?��������#C�0#�C)

�
 4�%%�1���������$�+'%��

�
 ������'?����������#��<��	�#$$%� #�%�<�����	'���#��'����������
���'?��'����� �
	'%%'?����$#����
�#%�'������'���3 ����������@����������'	��������� �
B'��� �� ���+��%�����B'��)

&
 �'?���6#����D�/*)�F

=== ������-$$�����#� ��� #��'���������#%%�������%�����G'�'$'%���#������ �
�3������)

�� ������������
*�����'����������(��0�

>)�)�+'3�&��

��'�3�B��C<�8-��������&��
>�'��D��*��
�����&&/�

4#3D��*��
��*/�����

8�	'��#��'��  '��#����� ������� ��� ���� �'%�� $�'$���C� '	� �#���� B'����� #��'��� B'�$'�#��'�<�  '���������� #� ��#�� �

�� ����#����	������C� 8'?#�B'���B�)�����#�����#%%��'����� ��$�'�� ��<� '$����'������� ���?�'%��'��$#��� 	'��#�C �
$��$'��� ?�#��'�0��� ?���'��� ���� $��'�� ?�������  '������ '	� �#���� B'����� #��'��� B'�$'�#��'�)

H'�D

B���'���D

������#��D

(�� ��$��'�D

(#��D +CD

����001�2��

��.26B����B

�#%�����C<�B��B����*

/���3�)�����G'�'$'%�

��"��"���� (�

Page 1



Notes:

1)

2)

3)

4)

5)

6)

7)

8)

Information contained herein is the sole property of Sabre Industries, constitutes a trade secret as defined by Iowa Code Ch. 550 and shall not be reproduced, 

copied or used in whole or part for any purpose whatsoever without the prior written consent of Sabre Industries.

7101 Southbridge Drive - P.O. Box 658 - Sioux City, IA 51102-0658 - Phone 712.258.6690 - Fax 712.279.0814

4 ft of soil cover is required over the entire 

area of the foundation slab.

Rebar to conform to ASTM specification A615 

Grade 60.

See the geotechnical report for compaction 

requirements, if specified.

All exposed concrete corners to be chamfered 

3/4”.

Pier
(46) #8 vertical rebar w/ hooks at bottom w/ #5 

ties, (2) within top 5" of pier, then 12" C/C

Rebar Schedule for Pad and Pier

Pad
(54) #8 horizontal rebar evenly spaced each way 

top and bottom (216 total)

The foundation is based on the following 

factored loads:

   Moment = 5,682.21 k-ft

   Axial = 72.49 k

   Shear = 66.67 k

All rebar to have a minimum of 3” concrete 

cover.

The foundation design is based on the 

geotechnical report by Welti Job No. CT2246, 

Date: 10/04/2021

No.: 22-2998-JDS

Date: 10/28/21

By: DO

Customer: TOWERCO LLC

Site: Salisbury, CT CT0027

Concrete shall have a minimum 28-day 

compressive strength of 4,500 psi, in 

accordance with ACI 318-11.

94’ Monopole Extendible to 114’

Grade

26'-0"

6
'-
0
"

2
'-
0
"

0
'-
6
"

4
'-
0
"

7'-0"

Dia.

ELEVATION VIEW
(56.49 Cu. Yds.)

(1 REQUIRED; NOT TO SCALE)
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�����������
���878;���������>69�H6<��7������������=6&<��������������7�����������������&�����
�����5����������76<	��������296���������������������76<	��������296�������������
��������������������������������������������������������������������������������
��������������������������������������������������������������������������������
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���.#�������������#$������������8��������$������������"$������������8��������8�
�������������������������������������������������������������������������������
���".�"����������"�$������������8��������$������������#$������������8��������8�

���!!��������������$������������8��������$�����������. $������������8��������8�
�������������������������������������������������������������������������������
����#������������#�$���������������������$�����������"�$������������8��������8�

��� "�"�����������!$���������������������$�����������! $������������8��������8�
�������������������������������������������������������������������������������
���#��-����������� $���������������������$����������� "$���������������������8�

����#�.�����������!$���������������������$�����������#�$���������������������8�
�������������������������������������������������������������������������������
������.������������$���������������������$�������������$���������������������8�

�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�
���I�����*678�$6928��2�72�7��8=�(�+�������(�,�,�+�����
�����������������������
��������������������������������������������������������������������������������
��������������������������������������������������������������������������������
���������������6��7�����>8�9�(�+���&�<=�=�9����6�8<��(�+���&�<=�=�9������69��6<�
���878;��������I��7��������76<	�������296����������76<	�������296���������������
�����5����������@�����������@�����������@��������5��@��������5��@��������5��@���
��������������������������������������������������������������������������������
��������������������������������������������������������������������������������
����#���������������������������������������������������������������������������
�����������������2�����������?�����������>�����������������������A�������������
�
������������-�#"�����������-�A�����������>���������-�8�����������>�����������2�
����-���������������������������������������������������������������������������
������������-�#"�A���������-�7�����������>���������.�2�����������2�����������2�
�
������������-�! �A��������#��7�����������>�����������2�����������>�����������7�
����#���������������������������������������������������������������������������
������������-�! �A��������#��������������A�����������2���������#�>�����������7�
�
������������!�.��A������ ��.�������������A�����#�� ��2��������� �A�����������A�
���.-���������������������������������������������������������������������������
������������!�.��A������ �!��$�����������7�����#�� ��2�����������A�����������A�
�
������������"����A������ �!"�$�����������7�������� -�$�����������A�����������A�
���.#���������������������������������������������������������������������������
������������"����A������ �!!�$�����������8�������� -�$�����������A�����������A�
�
������������.����A������-����$�����������8��������! �$�����������8�����������8�
���".�"�������������������������������������������������������������������������
������������.����A������-����$�����������8��������! �$�����������8�����������8�
�
�����������#"�.��A��������"��$�����������8�����.��"-�$���������.�8�����������8�
���!!���������������������������������������������������������������������������
�����������#"�.��A��������"��$�����������8�����.��"-�$���������.�8�����������8�
�
����������� !�-��A������#�##�$�����������8���� !-�#.�$���������-�8�����������8�
����#���������������������������������������������������������������������������
����������� !�-���������#�##�?�����������7���� !-� ��$���������-�8�����������8�
�
����������� -�" ��������#�  �?�����������7����� ���-�$��������#��8�����������8�
��� "�"�������������������������������������������������������������������������
����������� -�" �A������#�  �$�����������>����� ���-�$��������#��8�����������8�
�
���������������.�A������#�!-�$�����������>����"���!.�$��������# �8�����������8�
���#��-�������������������������������������������������������������������������
���������������.�A������#�!.�$�����������>����"���!.�$��������# �8�����������8�
�
������������ ��-�A������#�.#�$�����������>����--��"��$��������#!�8�����������8�
����#�.�������������������������������������������������������������������������
������������ ��-�A������#�.#�$�����������>����--��"��$��������#!�8�����������8�
�
������������"����A������ ��"�$�����������>��������.-�$�������� ��������������8�
������.�������������������������������������������������������������������������
������������"����������� ��"�$�����������>��������.-�$�������� ��������������8�
�
�����������!�� ��A������ � ��$�����������>������#� .�$���������!�������������8�
��������������������������������������������������������������������������������
�'���
�+���������!�� ��A������ � ��$�����������>������#� .�$���������!�������������8�
��������������������������������������������������������������������������������
�
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���878;��������I��7���A8<=�<	��>8�9�G��������6��7������$�8=��=0��(0�
�����I�����
�������������������������������69��6<�7����������������������������������776&8=�
�����5��������������������������������������������������������������������������
��������������������������������������������������������������������������������
���#���������������������������������������������������������������������������
�����������������2���������A���������?���������A�����:8����������"!�������� ���

���������������������������8���������A���������8�����:8����������-.�������� ���
���-���������������������������������������������������������������������������
�����������������A���������2���������7���������2�����:8����������-.�������� ���

�����������������A��������#2���������7�������� 2�����:8��������#����������� ���
���#���������������������������������������������������������������������������
�����������������A��������#2������������������ 2�����:8��������#����������� ���

�����������������A���������2������������������!2�����:8�������� �� �������� ���
��.-���������������������������������������������������������������������������
�����������������A���������2���������$��������!2�����:8�������� �� �������� ���

�����������������A��������-$���������$��������.$�����:8�����������"�������� ���
��.#���������������������������������������������������������������������������
�����������������A���������$���������$��������!$�����:8��������.�"��������� ���

�����������������A���������$���������$���������$�����:8����������"��������� ���
��".�"�������������������������������������������������������������������������
�����������������A���������$���������$���������$�����:8����������"��������� ���

�����������������A���������$���������$��������"$�����:8��������#�"��������� ���
��!!���������������������������������������������������������������������������
�����������������A���������$���������$��������"$�����:8��������#�"��������� ���

�����������������A��������.$���������$���������$�����:8����������!.�������� ���
���#���������������������������������������������������������������������������
�������������������������� $���������?��������!$�����:8����������##�������� ���

���������������������������$���������?��������!$�����:8����������.��������� ���
�� "�"�������������������������������������������������������������������������
�����������������A��������!$���������$��������"$�����:8����������!-�������� ���

�����������������A��������"$���������$��������-$�����:8��������#��#�������� ���
��#��-�������������������������������������������������������������������������
�����������������A��������"$���������$��������-$�����:8��������#��#�������� ���

�����������������A��������-$���������$��������.$�����:8�������� �#-�������� ���
���#�-"������������������������������������������������������������������������
�����������������A��������-$���������$��������.$�����:8�������� �#-�������� ���
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�����������������A��������-$���������$��������.$�����:8����������"#�������� ���
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�
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Line Deadload 109.00 1.3603 0.0000 14,105.9495 0.0905 0.0509 1.6833 1.1734

Risk Category III Mount/Antenna Load 109.00 6.7511 6.7511 70,007.1130 0.4491 0.2525 8.3538 5.8235

R 1.500 Structure - Section 1 103.00 1.1150 0.0000 10,341.3452 0.0663 0.0417 1.3797 0.9618

SS 0.175 Line Deadload 99.00 1.2355 0.0000 10,598.3856 0.0680 0.0462 1.5288 1.0658

S1 0.065 Mount/Antenna Load 99.00 6.7511 6.7511 57,912.3928 0.3715 0.2525 8.3538 5.8235

Site Class D (default) Line Deadload 89.00 2.2214 0.0000 15,448.0786 0.0991 0.0831 2.7488 1.9162

TL (sec) 6.000 Mount/Antenna Load 89.00 8.2511 8.2511 57,379.8692 0.3681 0.3086 10.2099 7.1174

Fa 1.600 Line Deadload 74.00 0.9235 0.0000 4,463.6755 0.0286 0.0345 1.1427 0.7967

Fv 2.400 Mount/Antenna Load 74.00 6.2511 0.0000 30,214.2742 0.1938 0.2338 7.7351 5.3922

SMS 0.280 Structure - Section 2 70.38 5.7150 0.0000 25,022.9628 0.1605 0.2137 7.0717 4.9298

SM1 0.156 Line Deadload 64.00 0.7987 0.0000 2,899.7757 0.0186 0.0299 0.9883 0.6889

SDS 0.187 Mount/Antenna Load 64.00 6.2511 0.0000 22,695.3652 0.1456 0.2338 7.7351 5.3922

SD1 0.104 Structure - Section 3 26.62 12.7341 0.0000 8,204.5228 0.0526 0.4763 15.7572 10.9844

Ts 0.556 � 60.36 21.7533 329,293.71 2.11 2.26 74.69 52.07

Ie 1.250

� 1.500

CS 0.035

E (ksi) 29,000

Itop (in
4
) 539

Ibot (in
4
) 29,771

Iavg (in
4
) 15,155

g (in/s
2
) 386.4

W t (kips) 60.359

Wu (kips) 21.753

WL (kips) 38.606

Lp (in) 1356

f1 (Hertz) 0.409

T (sec) 2.442

ke 1.9710

Vs (kips) 2.113

Seismic Design Category B

EV (kips) 1.2 D + 1.0 EV 

(kips)

0.9 D - 1.0 EV 

(kips)

Description hi (ft.) wi (kips) Wu (kips) wihi
ke Fsz or Eh 

(kips)

Seismic Load Effects

Equivalent Lateral Force Procedure

ANSI/TIA-222-G

Parameters

Vertical Distribution of Seismic Forces
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SO#:

Site Name:

Date: 10/28/2021

 93 feet

Pole Data

Diameter: 24.15 in

Thickness: 0.25 in

Yield (Fy): 65 ksi

# of Sides: 18 "0" IF Round

Strength (Fu): 80 ksi

Reactions

Moment, Mu: 258.17 ft-kips

Axial, Pu: 20.69 kips 38.88

Shear, Vu: 21.58 kips

TIA G

Flange Bolt Results Rigid

Quantity: 8  Allowable �*Rnt: 54.54 kips

Diameter: 1 in Adjusted �*Rnt (due to shear): 54.41 kips

Bolt Material: A325 Maximum Bolt Tension: 53.23 kips

 Strength (Fu): 120 ksi Bolt Interaction Ratio: 97.8% ����

 Yield (Fy): 92 ksi Allowable Tension w/o Prying: 54.54 kips �'<0 case

BC Diam. (in): 27.75 BC Override: 0.00 kips

 Total Bolt Tension with Prying: 53.23 kips

Flange Plate Results

  Rigid

Diameter (in): 30.25 Dia. Override: Compression Side Plate (Mu/Z): 13.7 ksi TIA G

Thickness: 1.5 in Allowable �*Fy: 45.0 ksi �*Fy

Center Hole Diam.: 16 in Compr. Plate Interaction Ratio: 30.4% ����

Yield (Fy): 50 ksi 13.67

Single-Rod B-eff: 8.20 in

Drain Hole: 1 in. diameter

Drain Location: 11 in. center of pole to center of drain hole

Bolt Data

Plate Data

 

22-2998-JDS

Salisbury, CT

Elevation =
Round Flange Plate and Bolts per ANSI/TIA 222-G

No Prying
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SO#:

Site Name:

Date: 10/28/2021

Diameter: 53.410 in (flat to flat)

Thickness: 0.5 in

Yield (Fy): 65 ksi

# of Sides: 18 "0" IF Round

Strength (Fu): 80 ksi

Moment, Mu: 5682.21 ft-kips

Axial, Pu: 72.49 kips

Shear, Vu: 66.67 kips

Other

AISC LRFD

Quantity: 20  

Diameter: 2.25 in Anchor Rod Results

Rod Material: A615 Rigid

Strength (Fu): 100 ksi Maximum Rod (Pu+ Vu/�): 236.6 Kips AISC LRFD

Yield (Fy): 75 ksi Allowable �*Rnt: 260.0 Kips (per 4.9.9)

BC Diam. (in): 60.25 BC Override: Anchor Rod Interaction Ratio: 91.0% ����

 

  Base Plate Results

Diameter (in): 66 Dia. Override: Rigid

Thickness: 2.5 in Base Plate (Mu/Z): 37.6 ksi AISC LRFD

Yield (Fy): 50 ksi Allowable �*Fy: 45.0 ksi (per AISC)

Eff Width/Rod: 8.48 in Base Plate Interaction Ratio: 83.6% ����

Drain Hole: 2.625 in. diameter

Drain Location: 24.5 in. center of pole to center of drain hole

Center Hole: 41 in. diameter

22-2998-JDS

Salisbury, CT

Round Base Plate and Anchor Rods, per ANSI/TIA 222-G

Pole Data

Anchor Rod Data

Plate Data

Reactions
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MAT FOUNDATION DESIGN BY SABRE INDUSTRIES

114' Monopole TOWERCO LLC Salisbury, CT (22-2998-JDS) 10/28/21 DO

Overall Loads:

Factored Moment (ft-kips)        5682.21

Factored Axial (kips) 72.49

Factored Shear (kips) 66.67

Bearing Design Strength (ksf) 12 Max. Net Bearing Press. (ksf) 10.33

Water Table Below Grade (ft) 999

Width of Mat (ft) 26 Allowable Bearing Pressure (ksf) 8.00

Thickness of Mat (ft) 2 Safety Factor 2.00

Depth to Bottom of Slab (ft) 6 Ultimate Bearing Pressure (ksf) 16.00

Quantity of Bolts in Bolt Circle 20 Bearing �s 0.75

Bolt Circle Diameter (in) 60.25

Top of Concrete to Top

of Bottom Threads (in) 60

Diameter of Pier (ft) 7 Minimum Pier Diameter (ft) 6.35

Ht. of Pier Above Ground (ft) 0.5 Equivalent Square b (ft) 6.20

Ht. of Pier Below Ground (ft) 4 Square Pier? (Y/N) N

Quantity of Bars in Mat 54

Bar Diameter in Mat (in) 1

Area of Bars in Mat (in
2
) 42.41

Spacing of Bars in Mat (in) 5.75 Recommended Spacing (in)  5 to 12

Quantity of Bars Pier 46

Bar Diameter in Pier (in) 1

Tie Bar Diameter in Pier (in) 0.625

Spacing of Ties (in) 12

Area of Bars in Pier (in
2
) 36.13 Minimum Pier As (in

2
) 27.71

Spacing of Bars in Pier (in) 5.17 Recommended Spacing (in)  5 to 12

f'c (ksi) 4.5

fy (ksi) 60

Unit Wt. of Soil (kcf) 0.11

Unit Wt. of Concrete (kcf) 0.15

1

Volume of Concrete (yd
3
) 56.49

Two-Way Shear Action:

Average d (in) 20

φvc (ksi) 0.228 vu (ksi) 0.177

φvc = φ(2 + 4/βc)f'c
1/2 0.342

φvc =φ(αsd/bo+2)f'c
1/2 0.254

φvc = φ4f'c
1/2 0.228

Shear perimeter, bo (in) 326.73

βc 1

One-Way Shear:

φVc (kips) 711.6 Vu (kips) 412.9

Stability:

Overturning Design Strength (ft-k) 6665.4 Total Applied M (ft-k) 6115.6

Pier-Slab Transfer by Flexure:

bslab (ft) 13.00

�Mn (ft-kips) 3613.6 0.60Msc (ft-kips) 3589.3
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Pier Design:

φVn (kips) 647.9 Vu (kips) 66.7

φVc=φ2(1+Nu/(2000Ag))f'c
1/2

bwd 647.9

Vs  (kips) 0.0  *** Vs max = 4 f'c
1/2

bwd (kips) 1514.7

Maximum Spacing (in) 8.71 (Only if Shear Ties are Required)

Actual Hook Development (in) 19.00 Req'd Hook Development ldh (in) 12.52

*** Ref. To Spacing Requirements ACI 11.5.4.3

Flexure in Slab:

   φMn (ft-kips) 3613.6 Mu (ft-kips) 3458.5

a (in) 2.13

Steel Ratio 0.00680

β1 0.825

Maximum Steel Ratio (�t) 0.0197

Minimum Steel Ratio 0.0018

Rebar Development in Pad (in) 115.78 Required Development in Pad (in) 26.83

Condition 1 is OK, 0 Fails

Maximum Soil Bearing Pressure 1

Pier Area of Steel 1

Pier Shear 1

Interaction Diagram 1  

 Two-Way Shear Action 1

One-Way Shear Action 1

Overturning 1

Flexure 1

Steel Ratio 1

Length of Development in Pad 1

Hook Development 1

Page 16



 
 
 
 
 
 

3 



 
 
 

 p: 978.557.5553   f: 978.336.5586   a: 45 Beechwood Drive, N. Andover, MA  01845 
 
 

 

May 12, 2020  
November 9, 2020 (Rev.1) 
 
 

  
 

SAI Communications 
12 Industrial Way 
Salem NH, 03079 
 
RE: Site Number:  CT2246 (NSB) 
 FA Number:  12676423 
 PACE Number:  MRCTB028439 
 PT Number:  2051A0FKFS 

Site Name:    LAKEVILLE SHARON ROAD 
Site Address:  106 Sharon Road 
   Lakeville, CT 06039 
 

To Whom It May Concern: 
 
Hudson Design Group LLC (HDG) has been authorized by SAI Communications to perform a mount analysis 
on the new AT&T antenna/RRH mounts to determine their capability of supporting the following additional 
loading: 
 

 (3) TPA65R-BU8DA Antennas (96.0”x20.7”x7.7” – Wt. = 87 lbs. /each) 
 

 (3) DMP65R-BU8DA Antennas (96.0”x20.7”x7.7” – Wt. = 96 lbs. /each) 
 

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

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

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

 (2) Squid Surge Arrestors (24.0”x9.7”Ø – Wt. = 33 lbs.) 
 
*Proposed equipment shown in bold. 

 
Mount fabrication drawings prepared by CommScope, P/N MTC4074M6996, dated July 25, 2019 were used 
to perform this analysis. 
 
 



 

Page 2 of 3 
Re: CT2246 

November 9, 2020 (Rev.1) 
 

 p: 978.557.5553   f: 978.336.5586   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 2015 with 2018 
Connecticut State Building Code, and AT&T Mount Technical Directive – R13.   
 

 HDG 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 N of the Connecticut State Building Code, the 
max basic wind speed for this site is equal to 115 mph with a max basic wind speed with ice of 40 
mph and a max ice thickness of 1.0 in.  An escalated ice thickness of 1.24 in was used for this analysis. 
 

 HDG considers this site to be exposure category C; tower is located near large, flat, open, 
terrain/grasslands. 
 

 HDG considers this site to be topographic category 2; tower is located at the top or crest of an 
escarpment. 
 

 HDG considers this site to have a spectral response acceleration parameter at short periods, SS, of 
0.173 and a spectral response acceleration parameter at a period of 1 second, S1, of 0.065. 

 
 The mount has been analyzed with load combinations consisting of 250 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 3. 
 

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

Based on our evaluation, we have determined that the New CommScope MTC4074M6996 mounts ARE 
CAPABLE of supporting the proposed installation. 
 

 Component Controlling Load Case Stress Ratio Pass/Fail 

 New Mount Rating  12 LC1 60% PASS 

 
 
Reference Documents: 
 

 Fabrication drawings prepared by SitePro1, P/N VFA12-M3-WLL, dated October 29, 2018 
 





 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wind & Ice  
Calculations 
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Project No.:        CT2246       

Designed By:      CL          Checked By:  MSC       

2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α z= 90 (ft)

zg= 900 (ft)
Kz= 1.238 α= 9.5

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= 1.380213672 Kh= 2.4596031
Kc= 1 (from Table 2-4)

(If Category 1 then K zt =1.0) Kt= 0.43 (from Table 2-5)
f= 1.25 (from Table 2-5)

Category= 2 z= 90
zs= 850 (Mean elevation of base of structure above sea level)
H= 125 (Ht. of the crest above surrounding terrain)

Kzt= 1.38 (from 2.6.6.2.1)
Ke= 0.97 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti = 1.00 in
Importance Factor = I= 1.0 (from Table 2-3)

Kiz = 1.11 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz = 1.24 in
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Designed By:      CL          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= 94 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= 1.238 (from 2.6.5.2)

Kzt= 1.4 (from 2.6.6.2.1)
Ks= 1.0 (from 2.6.7)

qz= 53.29 Ke= 0.97 (from 2.6.8)
qz (ice)= 6.45 Kd= 0.95 (from Table 2-2)
qz (30)= 3.63 Vmax= 115 mph (Ultimate Wind Speed)

Vmax (ice)= 40 mph
V30= 30 mph

Table 2-2
Structure Type Wind Direction Probability Factor, Kd

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
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Determine Ca:

Table 2-9

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

(Transitional)
C > 78

(Supercritical)

Ice Thickness = 1.24 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)

TPA65R-BU8DA Antenna 96.0 20.7 7.7 13.80 4.64 1.30 952 132 65

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 4.64 1.30 952 132 65

B14 4478 RRH 18.1 13.4 8.3 1.68 1.35 1.20 108 18 7

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.36 1.20 105 17 7
B5/B12 4449 RRH (Shielded) 17.9 6.6 9.4 0.82 2.71 1.21 53 10 4

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.20 87 15 6
B2/B66A 8843 RRH (Shielded) 14.9 6.6 10.9 0.68 2.26 1.20 44 8 3

Squid Surge Arrestor 24.0 9.7 9.7 1.62 2.47 0.70 60 10 4

4x4 HSS 4.0 12.0 0.33 0.33 0.70 12 3 1

4" Pipe 4.5 12.0 0.38 0.38 0.70 14 3 1

3" Pipe 3.5 12.0 0.29 0.29 0.70 11 3 1

2" Pipe 2.4 12.0 0.20 0.20 0.70 7 2 1

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

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
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Designed By:      CL          Checked By:  MSC       

Angle = 30 (deg)   Ice Thickness = 1.24 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)

TPA65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 952 433 822

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 952 433 822

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 108 67 97

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 105 75 97
B5/B12 4449 RRH (Shielded) 17.9 6.6 9.4 0.82 1.17 2.71 1.90 1.21 1.20 53 75 58

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 87 72 84
B2/B66A 8843 RRH (Shielded) 14.9 6.6 10.9 0.68 1.13 2.26 1.37 1.20 1.20 44 72 51

WIND LOADS WITH ICE:

TPA65R-BU8DA Antenna 98.5 23.2 10.2 15.85 6.96 4.25 9.68 1.28 1.49 131 67 115

DMP65R-BU8DA Antenna 98.5 23.2 10.2 15.85 6.96 4.25 9.68 1.28 1.49 131 67 115

B14 4478 RRH 20.6 15.9 10.8 2.27 1.54 1.30 1.91 1.20 1.20 18 12 16

B5/B12 4449 RRH 20.4 15.7 11.9 2.22 1.68 1.30 1.72 1.20 1.20 17 13 16
B5/B12 4449 RRH (Shielded) 20.4 9.1 11.9 1.28 1.68 2.25 1.72 1.20 1.20 10 13 11

B2/B66A 8843 RRH 17.4 15.7 13.4 1.89 1.61 1.11 1.30 1.20 1.20 15 12 14
B2/B66A 8843 RRH (Shielded) 17.4 9.1 13.4 1.09 1.61 1.91 1.30 1.20 1.20 8 12 9

WIND LOADS AT 30 MPH:

TPA65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 65 29 56

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 65 29 56

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 7 5 7

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 7 5 7
B5/B12 4449 RRH (Shielded) 17.9 6.6 9.4 0.82 1.17 2.71 1.90 1.21 1.20 4 5 4

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 6 5 6
B2/B66A 8843 RRH (Shielded) 14.9 6.6 10.9 0.68 1.13 2.26 1.37 1.20 1.20 3 5 3

WIND LOADS
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Angle = 60 (deg)   Ice Thickness = 1.24 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)

TPA65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 952 433 563

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 952 433 563

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 108 67 77

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 105 75 82
B5/B12 4449 RRH (Shielded) 17.9 6.6 9.4 0.82 1.17 2.71 1.90 1.21 1.20 53 75 69

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 87 72 76
B2/B66A 8843 RRH (Shielded) 14.9 6.6 10.9 0.68 1.13 2.26 1.37 1.20 1.20 44 72 65

WIND LOADS WITH ICE:

TPA65R-BU8DA Antenna 98.5 23.2 10.2 15.85 6.96 4.25 9.68 1.28 1.49 131 67 83

DMP65R-BU8DA Antenna 98.5 23.2 10.2 15.85 6.96 4.25 9.68 1.28 1.49 131 67 83

B14 4478 RRH 20.6 15.9 10.8 2.27 1.54 1.30 1.91 1.20 1.20 18 12 13

B5/B12 4449 RRH 20.4 15.7 11.9 2.22 1.68 1.30 1.72 1.20 1.20 17 13 14
B5/B12 4449 RRH (Shielded) 20.4 9.1 11.9 1.28 1.68 2.25 1.72 1.20 1.20 10 13 12

B2/B66A 8843 RRH 17.4 15.7 13.4 1.89 1.61 1.11 1.30 1.20 1.20 15 12 13
B2/B66A 8843 RRH (Shielded) 17.4 9.1 13.4 1.09 1.61 1.91 1.30 1.20 1.20 8 12 11

WIND LOADS AT 30 MPH:

TPA65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 65 29 38

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 65 29 38

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 7 5 5

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 7 5 6
B5/B12 4449 RRH (Shielded) 17.9 6.6 9.4 0.82 1.17 2.71 1.90 1.21 1.20 4 5 5

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 6 5 5
B2/B66A 8843 RRH (Shielded) 14.9 6.6 10.9 0.68 1.13 2.26 1.37 1.20 1.20 3 5 4

WIND LOADS
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Angle = 90 (deg)   Ice Thickness = 1.24 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)

TPA65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 952 433 433

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 952 433 433

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 108 67 67

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 105 75 75
B5/B12 4449 RRH (Shielded) 17.9 6.6 9.4 0.82 1.17 2.71 1.90 1.21 1.20 53 75 75

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 87 72 72
B2/B66A 8843 RRH (Shielded) 14.9 6.6 10.9 0.68 1.13 2.26 1.37 1.20 1.20 44 72 72

WIND LOADS WITH ICE:

TPA65R-BU8DA Antenna 98.5 23.2 10.2 15.85 6.96 4.25 9.68 1.28 1.49 131 67 67

DMP65R-BU8DA Antenna 98.5 23.2 10.2 15.85 6.96 4.25 9.68 1.28 1.49 131 67 67

B14 4478 RRH 20.6 15.9 10.8 2.27 1.54 1.30 1.91 1.20 1.20 18 12 12

B5/B12 4449 RRH 20.4 15.7 11.9 2.22 1.68 1.30 1.72 1.20 1.20 17 13 13
B5/B12 4449 RRH (Shielded) 20.4 9.1 11.9 1.28 1.68 2.25 1.72 1.20 1.20 10 13 13

B2/B66A 8843 RRH 17.4 15.7 13.4 1.89 1.61 1.11 1.30 1.20 1.20 15 12 12
B2/B66A 8843 RRH (Shielded) 17.4 9.1 13.4 1.09 1.61 1.91 1.30 1.20 1.20 8 12 12

WIND LOADS AT 30 MPH:

TPA65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 65 29 29

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 65 29 29

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 7 5 5

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 7 5 5
B5/B12 4449 RRH (Shielded) 17.9 6.6 9.4 0.82 1.17 2.71 1.90 1.21 1.20 4 5 5

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 6 5 5
B2/B66A 8843 RRH (Shielded) 14.9 6.6 10.9 0.68 1.13 2.26 1.37 1.20 1.20 3 5 5

WIND LOADS
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Angle = 120 (deg)   Ice Thickness = 1.24 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)

TPA65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 952 433 563

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 952 433 563

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 108 67 77

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 105 75 82
B5/B12 4449 RRH (Shielded) 17.9 6.6 9.4 0.82 1.17 2.71 1.90 1.21 1.20 53 75 69

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 87 72 76
B2/B66A 8843 RRH (Shielded) 14.9 6.6 10.9 0.68 1.13 2.26 1.37 1.20 1.20 44 72 65

WIND LOADS WITH ICE:

TPA65R-BU8DA Antenna 98.5 23.2 10.2 15.85 6.96 4.25 9.68 1.28 1.49 131 67 83

DMP65R-BU8DA Antenna 98.5 23.2 10.2 15.85 6.96 4.25 9.68 1.28 1.49 131 67 83

B14 4478 RRH 20.6 15.9 10.8 2.27 1.54 1.30 1.91 1.20 1.20 18 12 13

B5/B12 4449 RRH 20.4 15.7 11.9 2.22 1.68 1.30 1.72 1.20 1.20 17 13 14
B5/B12 4449 RRH (Shielded) 20.4 9.1 11.9 1.28 1.68 2.25 1.72 1.20 1.20 10 13 12

B2/B66A 8843 RRH 17.4 15.7 13.4 1.89 1.61 1.11 1.30 1.20 1.20 15 12 13
B2/B66A 8843 RRH (Shielded) 17.4 9.1 13.4 1.09 1.61 1.91 1.30 1.20 1.20 8 12 11

WIND LOADS AT 30 MPH:

TPA65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 65 29 38

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 65 29 38

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 7 5 5

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 7 5 6
B5/B12 4449 RRH (Shielded) 17.9 6.6 9.4 0.82 1.17 2.71 1.90 1.21 1.20 4 5 5

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 6 5 5
B2/B66A 8843 RRH (Shielded) 14.9 6.6 10.9 0.68 1.13 2.26 1.37 1.20 1.20 3 5 4

WIND LOADS



Date:                     11/9/2020

Project Name:   LAKEVILLE SHARON ROAD

Project No.:        CT2246       

Designed By:      CL          Checked By:  MSC       

Angle = 150 (deg)   Ice Thickness = 1.24 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)

TPA65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 952 433 822

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 952 433 822

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 108 67 97

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 105 75 97
B5/B12 4449 RRH (Shielded) 17.9 6.6 9.4 0.82 1.17 2.71 1.90 1.21 1.20 53 75 58

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 87 72 84
B2/B66A 8843 RRH (Shielded) 14.9 6.6 10.9 0.68 1.13 2.26 1.37 1.20 1.20 44 72 51

WIND LOADS WITH ICE:

TPA65R-BU8DA Antenna 98.5 23.2 10.2 15.85 6.96 4.25 9.68 1.28 1.49 131 67 115

DMP65R-BU8DA Antenna 98.5 23.2 10.2 15.85 6.96 4.25 9.68 1.28 1.49 131 67 115

B14 4478 RRH 20.6 15.9 10.8 2.27 1.54 1.30 1.91 1.20 1.20 18 12 16

B5/B12 4449 RRH 20.4 15.7 11.9 2.22 1.68 1.30 1.72 1.20 1.20 17 13 16
B5/B12 4449 RRH (Shielded) 20.4 9.1 11.9 1.28 1.68 2.25 1.72 1.20 1.20 10 13 11

B2/B66A 8843 RRH 17.4 15.7 13.4 1.89 1.61 1.11 1.30 1.20 1.20 15 12 14
B2/B66A 8843 RRH (Shielded) 17.4 9.1 13.4 1.09 1.61 1.91 1.30 1.20 1.20 8 12 9

WIND LOADS AT 30 MPH:

TPA65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 65 29 56

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 65 29 56

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 7 5 7

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 7 5 7
B5/B12 4449 RRH (Shielded) 17.9 6.6 9.4 0.82 1.17 2.71 1.90 1.21 1.20 4 5 4

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 6 5 6
B2/B66A 8843 RRH (Shielded) 14.9 6.6 10.9 0.68 1.13 2.26 1.37 1.20 1.20 3 5 3

WIND LOADS
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Project Name:   LAKEVILLE SHARON ROAD

Project No.:        CT2246       

Designed By:      CL          Checked By:  MSC       

Thickness of ice: 1.24 in.
Density of ice: 56 pcf

TPA65R-BU8DA Antenna DMP65R-BU8DA Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 96.0 Height (in): 96.0
Width (in): 20.7 Width (in): 20.7
Depth (in): 7.7 Depth (in): 7.7
Total weight of ice on object: 283 lbs Total weight of ice on object: 283 lbs 
Weight of object: 87.0 lbs Weight of object: 96.0 lbs
Combined weight of ice and object: 370 lbs Combined weight of ice and object: 379 lbs

B14 4478 RRH B5/B12 4449 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 18.1 Height (in): 17.9
Width (in): 13.4 Width (in): 13.2
Depth (in): 8.3 Depth (in): 9.4
Total weight of ice on object: 39 lbs Total weight of ice on object: 39 lbs 
Weight of object: 60.0 lbs Weight of object: 73.0 lbs
Combined weight of ice and object: 99 lbs Combined weight of ice and object: 112 lbs

B2/B66A 8843 RRH Squid Surge Arrestor
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 14.9 Depth (in): 24.0
Width (in): 13.2 Diameter(in): 9.7
Depth (in): 10.9 Total weight of ice on object: 33 lbs
Total weight of ice on object: 35 lbs Weight of object: 33 lbs
Weight of object: 72.0 lbs Combined weight of ice and object: 66 lbs
Combined weight of ice and object: 107 lbs

4" Pipe 3" Pipe
Per foot weight of ice: Per foot weight of ice:
diameter (in): 4.5 diameter (in): 3.5
Per foot weight of ice on object: 9 plf Per foot weight of ice on object: 7 plf

2" Pipe HSS 4x4
Per foot weight of ice: Weight of ice based on total radial SF area:
diameter (in): 2.38 Height (in): 4
Per foot weight of ice on object: 5 plf Width (in): 4

Per foot weight of ice on object: 10 plf

ICE WEIGHT CALCULATIONS
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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 250 lb Live Load Antenna 1 No LL
LLa2 250 lb Live Load Antenna 2 No LL
LLa3 250 lb Live Load Antenna 3 No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

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

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Wo 2 z -0.011 -0.011 0.00 No 100.00 Yes

7 z -0.011 -0.011 0.00 No 100.00 Yes
9 z -0.014 -0.014 0.00 No 100.00 Yes
10 z -0.014 -0.014 0.00 No 100.00 Yes
15 z -0.007 -0.007 0.00 No 100.00 Yes
20 z -0.007 -0.007 0.00 No 100.00 Yes
21 z -0.007 -0.007 0.00 No 100.00 Yes

W30 2 z -0.011 -0.011 0.00 No 100.00 Yes
7 z -0.011 -0.011 0.00 No 100.00 Yes
9 z -0.014 -0.014 0.00 No 100.00 Yes
10 z -0.014 -0.014 0.00 No 100.00 Yes
15 z -0.007 -0.007 0.00 No 100.00 Yes
20 z -0.007 -0.007 0.00 No 100.00 Yes
21 z -0.007 -0.007 0.00 No 100.00 Yes

W60 1 x -0.012 -0.012 0.00 No 100.00 Yes
8 x -0.012 -0.012 0.00 No 100.00 Yes
9 x -0.014 -0.014 0.00 No 100.00 Yes
10 x -0.014 -0.014 0.00 No 100.00 Yes
11 x -0.007 -0.007 0.00 No 100.00 Yes
12 x -0.007 -0.007 0.00 No 100.00 Yes
15 x -0.007 -0.007 0.00 No 100.00 Yes
20 x -0.007 -0.007 0.00 No 100.00 Yes
21 x -0.007 -0.007 0.00 No 100.00 Yes

W90 1 x -0.012 -0.012 0.00 No 100.00 Yes
8 x -0.012 -0.012 0.00 No 100.00 Yes
9 x -0.014 -0.014 0.00 No 100.00 Yes
10 x -0.014 -0.014 0.00 No 100.00 Yes
11 x -0.007 -0.007 0.00 No 100.00 Yes
12 x -0.007 -0.007 0.00 No 100.00 Yes
15 x -0.007 -0.007 0.00 No 100.00 Yes
20 x -0.007 -0.007 0.00 No 100.00 Yes
21 x -0.007 -0.007 0.00 No 100.00 Yes

W120 1 x -0.012 -0.012 0.00 No 100.00 Yes
8 x -0.012 -0.012 0.00 No 100.00 Yes
9 x -0.014 -0.014 0.00 No 100.00 Yes
10 x -0.014 -0.014 0.00 No 100.00 Yes
11 x -0.007 -0.007 0.00 No 100.00 Yes
12 x -0.007 -0.007 0.00 No 100.00 Yes
15 x -0.007 -0.007 0.00 No 100.00 Yes
20 x -0.007 -0.007 0.00 No 100.00 Yes
21 x -0.007 -0.007 0.00 No 100.00 Yes

W150 2 z 0.011 0.011 0.00 No 100.00 Yes
7 z 0.011 0.011 0.00 No 100.00 Yes
9 z 0.014 0.014 0.00 No 100.00 Yes
10 z 0.014 0.014 0.00 No 100.00 Yes
11 z 0.007 0.007 0.00 No 100.00 Yes
12 z 0.007 0.007 0.00 No 100.00 Yes
15 z 0.007 0.007 0.00 No 100.00 Yes
20 z 0.007 0.007 0.00 No 100.00 Yes
21 z 0.007 0.007 0.00 No 100.00 Yes

Di 1 y -0.01 -0.01 0.00 No 100.00 Yes
2 y -0.007 -0.007 0.00 No 100.00 Yes
7 y -0.007 -0.007 0.00 No 100.00 Yes
8 y -0.01 -0.01 0.00 No 100.00 Yes
9 y -0.009 -0.009 0.00 No 100.00 Yes
10 y -0.009 -0.009 0.00 No 100.00 Yes
11 y -0.005 -0.005 0.00 No 100.00 Yes
12 y -0.005 -0.005 0.00 No 100.00 Yes
15 y -0.005 -0.005 0.00 No 100.00 Yes
20 y -0.005 -0.005 0.00 No 100.00 Yes
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21 y -0.005 -0.005 0.00 No 100.00 Yes
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D 11 y -0.044 0.50 No

y -0.044 7.50 No
12 y -0.048 0.50 No

y -0.048 7.50 No
20 y -0.073 2.50 No

y -0.072 2.50 No
21 y -0.06 1.50 No

y -0.033 3.50 No
Wo 11 z -0.476 0.50 No

z -0.476 7.50 No
12 z -0.476 0.50 No

z -0.476 7.50 No
20 z -0.105 2.50 No
21 z -0.108 1.50 No

z -0.06 3.50 No
W30 11 3 -0.411 0.50 No

3 -0.411 7.50 No
12 3 -0.411 0.50 No

3 -0.411 7.50 No
20 3 -0.097 2.50 No
21 3 -0.097 1.50 No

3 -0.06 3.50 No
W60 11 3 -0.282 0.50 No

3 -0.282 7.50 No
12 3 -0.282 0.50 No

3 -0.282 7.50 No
20 3 -0.082 2.50 No
21 3 -0.077 1.50 No

3 -0.06 3.50 No
W90 11 x -0.217 0.50 No

x -0.217 7.50 No
12 x -0.217 0.50 No

x -0.217 7.50 No
20 x -0.075 2.50 No

x -0.072 2.50 No
21 x -0.067 1.50 No

x -0.06 3.50 No
W120 11 2 -0.282 0.50 No

2 -0.282 7.50 No
12 2 -0.282 0.50 No

2 -0.282 7.50 No
20 2 -0.082 2.50 No
21 2 -0.077 1.50 No

2 -0.06 3.50 No

Page3



W150 11 2 -0.411 0.50 No
2 -0.411 7.50 No

12 2 -0.411 0.50 No
2 -0.411 7.50 No

20 2 -0.097 2.50 No
21 2 -0.097 1.50 No

2 -0.06 3.50 No
Di 11 y -0.142 0.50 No

y -0.142 7.50 No
12 y -0.142 0.50 No

y -0.142 7.50 No
20 y -0.039 2.50 No

y -0.035 2.50 No
21 y -0.039 1.50 No

y -0.033 3.50 No
WI0 11 z -0.066 0.50 No

z -0.066 7.50 No
12 z -0.066 0.50 No

z -0.066 7.50 No
20 z -0.017 2.50 No
21 z -0.018 1.50 No

z -0.01 3.50 No
WI30 11 3 -0.058 0.50 No

3 -0.058 7.50 No
12 3 -0.058 0.50 No

3 -0.058 7.50 No
20 3 -0.016 2.50 No
21 3 -0.016 1.50 No

3 -0.01 3.50 No
WI60 11 3 -0.042 0.50 No

3 -0.042 7.50 No
12 3 -0.042 0.50 No

3 -0.042 7.50 No
20 3 -0.014 2.50 No
21 3 -0.013 1.50 No

3 -0.01 3.50 No
WI90 11 x -0.034 0.50 No

x -0.034 7.50 No
12 x -0.034 0.50 No

x -0.034 7.50 No
20 x -0.013 2.50 No

x -0.012 2.50 No
21 x -0.012 1.50 No

x -0.01 3.50 No
WI120 11 2 -0.042 0.50 No

2 -0.042 7.50 No
12 2 -0.042 0.50 No

2 -0.042 7.50 No
20 2 -0.014 2.50 No
21 2 -0.013 1.50 No

2 -0.01 3.50 No
WI150 11 2 -0.058 0.50 No

2 -0.058 7.50 No
12 2 -0.058 0.50 No

2 -0.058 7.50 No
20 2 -0.016 2.50 No
21 2 -0.016 1.50 No

2 -0.01 3.50 No
WL0 11 z -0.033 0.50 No

z -0.033 7.50 No
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12 z -0.033 0.50 No
z -0.033 7.50 No

20 z -0.007 2.50 No
21 z -0.007 1.50 No

z -0.004 3.50 No
WL30 11 3 -0.028 0.50 No

3 -0.028 7.50 No
12 3 -0.028 0.50 No

3 -0.028 7.50 No
20 3 -0.007 2.50 No
21 3 -0.007 1.50 No

3 -0.004 3.50 No
WL60 11 3 -0.019 0.50 No

3 -0.019 7.50 No
12 3 -0.019 0.50 No

3 -0.019 7.50 No
20 3 -0.006 2.50 No
21 3 -0.005 1.50 No

3 -0.004 3.50 No
WL90 11 x -0.015 0.50 No

x -0.015 7.50 No
12 x -0.015 0.50 No

x -0.015 7.50 No
20 x -0.005 2.50 No

x -0.005 2.50 No
21 x -0.005 1.50 No

x -0.004 3.50 No
WL120 11 2 -0.019 0.50 No

2 -0.019 7.50 No
12 2 -0.019 0.50 No

2 -0.019 7.50 No
20 2 -0.006 2.50 No
21 2 -0.005 1.50 No

2 -0.004 3.50 No
WL150 11 2 -0.028 0.50 No

2 -0.028 7.50 No
12 2 -0.028 0.50 No

2 -0.028 7.50 No
20 2 -0.007 2.50 No
21 2 -0.007 1.50 No

2 -0.004 3.50 No
LL1 2 y -0.25 50.00 Yes
LL2 2 y -0.25 0.00 Yes
LL3 2 y -0.25 100.00 Yes
LLa1 12 y -0.25 50.00 Yes
LLa2 15 y -0.25 50.00 Yes
LLa3 11 y -0.25 50.00 Yes
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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                                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
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 250 lb Live Load Antenna 1 No 0.00 0.00 0.00
LLa2 250 lb Live Load Antenna 2 No 0.00 0.00 0.00
LLa3 250 lb Live Load Antenna 3 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
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LLa2 0.00 0.00 0.00
LLa3 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------
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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
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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

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

HSS_SQR 4X4X3_16 1 LC8 at 0.00% 0.24 OK
8 LC2 at 0.00% 0.24 OK

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PIPE 2x0.154 11 LC1 at 27.08% 0.60 OK

12 LC1 at 27.08% 0.60 OK
15 LC39 at 29.17% 0.12 OK
20 LC25 at 83.33% 0.08 OK
21 LC25 at 83.33% 0.08 OK

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PIPE 3x0.216 2 LC7 at 50.00% 0.30 OK

7 LC1 at 50.00% 0.30 OK
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PIPE 4x0.237 9 LC10 at 50.00% 0.00 OK
10 LC9 at 50.00% 0.00 OK

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Units system: English
File name: W:\STRUCTURAL DEPARTMENT\ANALYSIS SOFTWARE\RAM Elements\RAM Projects\AT&T\CT\CT2246\NSB - 2C-3C-4C\Rev.1\CT2246 
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Geometry data
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
GLOSSARY

Cb22, Cb33 : Moment gradient coefficients
Cm22, Cm33 : Coefficients applied to bending term in interaction formula
d0 : Tapered member section depth at J end of member
DJX : Rigid end offset distance measured from J node in axis X
DJY : Rigid end offset distance measured from J node in axis Y
DJZ : Rigid end offset distance measured from J node in axis Z
DKX : Rigid end offset distance measured from K node in axis X
DKY : Rigid end offset distance measured from K node in axis Y
DKZ : Rigid end offset distance measured from K node in axis Z
dL : Tapered member section depth at K end of member
Ig factor : Inertia reduction factor (Effective Inertia/Gross Inertia) for reinforced concrete members
K22 : Effective length factor about axis 2
K33 : Effective length factor about axis 3
L22 : Member length for calculation of axial capacity
L33 : Member length for calculation of axial capacity
LB pos : Lateral unbraced length of the compression flange in the positive side of local axis 2
LB neg : Lateral unbraced length of the compression flange in the negative side of local axis 2
RX : Rotation about X
RY : Rotation about Y
RZ : Rotation about Z
TO : 1 = Tension only member     0 = Normal member
TX : Translation in X
TY : Translation in Y
TZ : Translation in Z

Nodes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Node X Y Z Rigid Floor
[ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.00 0.00 0.00 0
2 0.00 0.00 1.00 0
3 0.00 0.00 4.00 0
4 3.00 0.00 4.00 0
5 -3.00 0.00 4.00 0
6 2.50 0.00 4.00 0
7 -2.50 0.00 4.00 0
8 2.50 0.00 4.20 0
9 -2.50 0.00 4.20 0
10 3.00 3.50 4.00 0
11 2.50 3.50 4.00 0
12 2.50 3.50 4.20 0
13 -3.00 3.50 4.00 0
14 -2.50 3.50 4.00 0
15 -2.50 3.50 4.20 0
16 0.00 3.50 0.00 0
17 0.00 3.50 1.00 0
18 0.00 3.50 4.00 0
19 0.00 4.25 4.00 0
20 0.00 0.75 4.00 0
21 0.00 -0.75 4.00 0
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22 0.00 2.75 4.00 0
23 2.50 5.75 4.20 0
24 -2.50 5.75 4.20 0
25 2.50 -2.25 4.20 0
26 -2.50 -2.25 4.20 0
27 -0.67 0.00 4.00 0
28 -0.67 0.00 4.20 0
29 -0.67 3.50 4.00 0
30 -0.67 3.50 4.20 0
31 -0.67 5.75 4.20 0
32 -0.67 -2.25 4.20 0
33 0.00 3.50 2.50 0
34 0.00 0.00 2.50 0
35 0.33 0.00 2.50 0
36 0.33 3.50 2.50 0
37 -0.33 3.50 2.50 0
38 -0.33 0.00 2.50 0
39 0.33 4.25 2.50 0
40 -0.33 4.25 2.50 0
41 0.33 -0.75 2.50 0
42 -0.33 -0.75 2.50 0
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Restraints
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 1 1 1 1 1 1
17 1 1 1 1 1 1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Member NJ NK Description Section Material d0 dL Ig factor
[in] [in]

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 2 3 HSS_SQR 4X4X3_16 A500 GrB rectangular 0.00 0.00 0.00
2 4 5 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
7 10 13 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
8 17 18 HSS_SQR 4X4X3_16 A500 GrB rectangular 0.00 0.00 0.00
9 22 19 PIPE 4x0.237 A53 GrB 0.00 0.00 0.00
10 21 20 PIPE 4x0.237 A53 GrB 0.00 0.00 0.00
11 24 26 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
12 23 25 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
15 32 31 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
20 39 41 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
21 40 42 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Member Rotation Axes23 NX NY NZ
[Deg]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 315.00 0 0.00 0.00 0.00
12 315.00 0 0.00 0.00 0.00
20 315.00 0 0.00 0.00 0.00
21 315.00 0 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Rigid end offsets
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Member DJX DJY DJZ DKX DKY DKZ
[in] [in] [in] [in] [in] [in]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.00 0.00 0.00 0.00 0.00 -1.75
2 0.00 0.00 3.00 0.00 0.00 3.00
7 0.00 0.00 3.00 0.00 0.00 3.00
8 0.00 0.00 0.00 0.00 0.00 -1.75
11 0.00 0.00 3.50 0.00 0.00 3.50
12 0.00 0.00 3.50 0.00 0.00 3.50
15 0.00 0.00 3.50 0.00 0.00 3.50
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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