
 

   

 

 
THE CONNECTICUT LIGHT AND POWER COMPANY 

doing business as  
EVERSOURCE ENERGY 

  
 
 

AMENDMENT TO PETITION NO. 1428 
PROPOSED MODIFICATIONS TO A TELECOMMUNICATIONS FACILITY AT THE 

BRANFORD SUBSTATION 
Town of Branford 

 

 

On August 21, 2020, The Connecticut Light and Power Company doing business as 

Eversource Energy (“Eversource”) filed a petition with the Connecticut Siting Council 

(“Council”) requesting a declaratory ruling that a Certificate of Environmental Compatibility 

and Public Need was not needed for the proposed installation of  an omni-directional antenna 

on an existing approximately 50-foot tall wood pole and associated radio communications 

equipment at the Eversource-owned Branford Substation in Branford, because the proposed 

activities would not result in substantial adverse environmental effects (Petition No. 1428, the 

“Petition”).  On October 23, 2020, the Council issued its declaratory ruling and found that the 

proposed modifications to the telecommunications facility would not have a substantial 

adverse environmental effect.  

In early February 2021, Eversource contractors were preparing to install the antenna and 

discovered that the existing wood pole had been damaged, likely due to winds or downed 

trees from Tropical Storm Isaias and the tornado that struck Branford, and was no longer 

structurally sufficient to support the installation of the new equipment.  Eversource now 

proposes to replace the wood pole with a steel pole of approximately the same height in 

approximately the same location as the existing wood pole.  The antenna mounting height will 



 

   

 

be the same.  Accordingly, the proposed modification will not have a substantial adverse 

environmental effect.   

The following attachments are included: 

Attachment A – Construction Drawings (revised), dated March 30, 2021; 

Attachment B - Structural Analysis (revised), dated March 26, 2021; 

Attachment C- Mounting Analysis, dated March 29, 2021; and 

Attachment D – Photographic Documentation and Simulations.   

According to the current schedule, construction of modifications described in this amendment 

is scheduled to commence in April 2021. Project completion, including restoration, is expected 

by May 2021.   

 

Prior to submitting this Amendment, Eversource representatives briefed the Town of Branford 

officials concerning the proposed modification. In addition, Eversource provided abutters with 

written notice of the filing of the Amendment. As stated in in the original Petition, Eversource 

representatives will continue proactive outreach to impacted property owners throughout the 

siting, construction, and restoration phases of the Project. 

 

Communications regarding this Petition Amendment should be directed to: 

 
Kathleen M. Shanley 
Manager – Transmission Siting 
Eversource Energy 
P.O. Box 270 
Hartford, CT 06141-0270 
Telephone: (860) 728-4527 



 

   

 

 
 
 

By:   ________________________________ 
 Kathleen M. Shanley 
 Manager- Transmission Siting 

 
 
List of Attachments: 
 
Attachment A – Construction Drawings 
Attachment B – Structural Analysis 
Attachment C – Mounting Analysis 
Attachment D – Photographic Documentation and Simulations  
  
  



 

   

 

 
 
 
 
 

 
 

Attachment A 
Construction Drawings 
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REFERENCE 

CUTSHEETS 



NOTE:    NO  B.G.P.  ON
BEARING PLATE BOTTOM

WEATHERING STEEL
SSPC-SP6 SAND BLASTING IS REQUIRED

! PROPRIETARY AND CONFIDENTIAL !
THIS DOCUMENT AND THE INFORMATION

CONTAINED HEREIN ARE THE SOLE PROPERTY OF
SABRE INDUSTRIES, INC.  DUPLICATION OR

DISSEMINATION OF THIS INFORMATION WITHOUT
PRIOR WRITTEN CONSENT OF SABRE INDUSTRIES,

INC. IS PROHIBITED. 5750 EAST I-20  FORT WORTH, TEXAS  76119 USA
(817) 255-3060

Note: The top 7'-0" of pole will be cut and removed making the total pole height = 63'-0". With a 13' pole embedment, the pole height above grade is 50'-0".



"BUY AMERICA"
DOMESTIC STEEL ONLY

WEATHERING STEEL
SSPC-SP6 SAND BLASTING IS REQUIRED

SHIP LOOSE ITEMS
ITEM PART NO QTY DESCRIPTION

1 PT99970 POLY-COTE PC 110 TOUCH UP
"BLACK" PINT KIT

! PROPRIETARY AND CONFIDENTIAL !
THIS DOCUMENT AND THE INFORMATION

CONTAINED HEREIN ARE THE SOLE PROPERTY OF
SABRE INDUSTRIES, INC.  DUPLICATION OR

DISSEMINATION OF THIS INFORMATION WITHOUT
PRIOR WRITTEN CONSENT OF SABRE INDUSTRIES,

INC. IS PROHIBITED. 5750 EAST I-20  FORT WORTH, TEXAS  76119 USA
(817) 255-3060
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Input Connector N(F) 7/16 
DIN N(F) 7/16

DIN N(F) 7/16 
DIN N(F) 7/16 

DIN N(F) 7/16 
DIN N(F) 7/16 

DIN N(F) 7/16 
DIN N(F) 7/16 

DIN

Type Single Single Dual Single Single Single Dual Dual

EL
EC

TR
IC

A
L

Bandwidth, MHz 14 14 14 5 5 5 5 5

Power, Watts 500 500 350 500 500 500 350 350

Gain, dBd 3 6 3 0 3 6 0 3

Horizontal Beamwidth, degrees 360 360 360 360 360 360 360 360

Vertical Beamwidth, degrees 30 16 30 60 30 16 60 30

Beam Tilt, degrees 0 0 0 0 0 0 0 0

Isolation (minimum), dB N/A N/A 30 N/A N/A N/A 30 30

M
EC

H
A

N
IC

A
L

Number of Connectors 1 1 2 1 1 1 2 2

Flat Plate Area, ft2(m2) 2.53 (0.24) 4.38 (0.41) 4.5 (0.42) 1.9 (0.18) 1.9 (0.18) 2.58 (0.24) 2.4 (0.22) 4.1 (0.38)

Lateral Windload Thrust, Ibf(N) 95 (423) 164 (730) 169 (752) 53 (236) 69 (307) 108 (480) 90 (400) 169 (752)

Survival Wind Speed
	 without ice, mph(kph) 
	 with 0.5” radial ice, mph(kph)

110 (177) 
93 (150)

75 (121) 
60 (97)

75 (121) 
65 (105)

222 (357) 
193 (311)

172 (277) 
150 (241)

110 (177) 
96 (154)

130 (209) 
115 (185)

75 (121) 
65 (105)

Mounting Hardware included DSH3V3R DSH3V3N DSH3V3N DSH2V3R DSH2V3R DSH3V3N DSH3V3R DSH3V3N

D
IM

EN
SI

O
N

S Length, ft(m) 12.7 (3.9) 21.9 (6.7) 22.3 (6.8) 7.7 (2.3) 9.9 (3) 18.1 (5.5) 13.6 (4.1) 24.3 (7.4)

Radome O.D., in(cm) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6)

Mast O.D., in(cm) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4)

Net Weight w/o bracket, lb(kg) 37 (16.8) 60 (27.2) 63 (28.6) 19 (8.6) 26 (11.8) 47 (21.3) 40 (18.1) 70 (31.8)

Shipping Weight, lb(kg) 67 (30.4) 90 (40.8) 93 (42.2) 39 (17.7) 56 (25.4) 77 (34.9) 70 (31.8) 100 (45.4)

VE
R

TI
C

A
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PA
TT

ER
N

S

DS1G03F36U-N
DS1G03F36U-D 

DS1G06F36U-N
DS1G06F36U-D

DS2C00F36U-N
DS2C00F36U-D

DS2C03F36U-N
DS2C03F36U-D

DS2C06F36U-N
DS2C06F36U-D

DS1G03F36D-N
DS1G03F36D-D

	 Top 	 Bottom

DS2C00F36D-N
DS2C00F36D-D

	 Top 	 Bottom

DS2C03F36D-N
DS2C03F36D-D

	 Top 	 Bottom

VHF Omni Antennas (160-222 MHz)

DS2C03F36D-D



DETAIL  A
UPPER MOUNTING BRACKET

DETAIL  B
LOWER MOUNTING BRACKET

PARTS LIST

NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

48.5016.17 TOP CHAIN MOUNT BRACKETX-UCMMH31

42.4114.14 LOWER CHAIN MOUNT BRACKETX-UCMSH32

22.091.843.000 inCHAIN MOUNT TIGHTENER BRACKETSHCM-T123

6.110.51 JAW BOLT GALV. 1/2" x 6"JB4124

5.460.91 1/4" x GR40 GALV. CHAIN 3.17'GC4031765

3.440.07 1/2'' HDG HEAVY 2H HEX NUTG12NUT486

1.640.03 1/2" HDG USS FLATWASHERG12FW487

0.750.01 1/2" HDG LOCKWASHERG12LW548

2.110.1821/2'' x 2" HDG HEX BOLT GR5G1202129

100.5816.76 UNIVERSAL ANGLE TUBE 22"X-UAPM22610

0.430.07 1/2'' HDG A325 HEX NUTA12NUT611

2.060.345 in.1/2'' x 5" A325 HDG BOLTA1205612

11.660.97 1/2" X 4-5/8" X 7" X 3" GALV U-BOLTX-UB14581213

7.880.66 1/2" X 2-1/2" X 4-1/2" X 2" GALV. U-BOLTX-UB12121213

1.230.10 3/8" x 2-1/2" HDG HEX BOLT GR5G382121214

0.140.01 3/8" HDG USS FLATWASHERG38FW1215

0.080.01 3/8" HDG LOCKWASHERG38LW1216

0.410.03 3/8'' HDG HEAVY 2H HEX NUTG38NUT1217
A

B

DESCRIPTION

DRAWING USAGE CHECKED BY

ENG. APPROVALDRAWN BY

DWG. NO.

CPD NO.

RH18

1
  O

F
  1

 BMC 3/15/2010

3/9/2010 TCHM3-L

2'-0" STAND-OFF, TRIPLE SECTOR,
TAPER ADJUSTABLE CHAIN MOUNT,

SITE PRO 1

CUSTOMER TCHM3-L
CLASS SUB

PART NO.

81 01

P
A

G
E

TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:
SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES
LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.

Engineering 
Support Team:

 1-888-753-7446

valmont

Locations:
New York, NY
Atlanta, GA
Los Angeles, CA
Plymouth, IN
Salem, OR
Dallas, TX

TOTAL WT. # 267.00

1

10

2

6 8 9

12118

12118

2-3/8" OD PIPE or 4-1/2" OD PIPE
PIPES NOT INCLUDED

6 7 8 9

TAPER ADJUSTMENT IS 6°
TOTAL IN 0.75°
INCREMENTS

6 7 8 13

A REVISED DETAILS  RCH 3/09/2010

REVISION HISTORY
REV DESCRIPTION OF REVISIONS CPD BY DATE

17161514

8764

8764

17161514

MOUNT FOR UPPER LEVEL

TOWER/MAST SIZE AT PROPOSED ANTENNA ATTACHMENT = 8.5"± DIAMETER FOR UPPER LEVEL AND 10"± DIAMETER FOR LOWER LEVEL.
PROPOSED CHAIN MOUNT FITS POLYGON OR ROUND POLES 5"-36" IN DIAMETER.
NOTE: (1) 4" (4.5" OD) SCH 40 x 6'-0" AND (3) 2" (2.375" OD) SCH 40 x 6'-0" MOUNT PIPES ARE REQUIRED.



SECTION A-A
 

A A

PARTS LIST

NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

6.790.85 SMALL PIPE TO PIPE BRACKETX-UPC181

12.913.2320 in1/2" x 20" THREADED ROD (HDG.)G12R-2042

1.140.07 1/2'' HDG HEAVY 2H HEX NUTG12NUT163

0.220.01 1/2" HDG LOCKWASHERG12LW164

0.540.03 1/2" HDG USS FLATWASHERG12FW165

DESCRIPTION

DRAWING USAGE CHECKED BY

ENG. APPROVALDRAWN BY

DWG. NO.

CPD NO.

CEK

1
  O

F
  1

 CEK 2/18/2013

3/13/2009 UPC1

UNIVERSAL PIPE-TO-PIPE
CLAMP SET

FOR SMALL PIPES (1-1/4" TO 4-1/2")

4448

CUSTOMER UPC1
CLASS SUB

PART NO.

81 01

P
A

G
E

TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:
SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES
LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.

Engineering 
Support Team:

 1-888-753-7446

valmont

Locations:
New York, NY
Atlanta, GA
Los Angeles, CA
Plymouth, IN
Salem, OR
Dallas, TX

20"
(REF)

6 3/4"
(REF)

1 7/8"
(REF)

TOTAL WT. # 13.45

REV DESCRIPTION OF REVISIONS CPD BY DATE
REVISION HISTORY

A REDRAWN IN INV, UPDATED VIEWS & TABLE  KC8 8/20/2012

2

3

4

5

1

X4

X4

X4

1-1/4" TO 4-1/2" DIA
ANTENNA MOUNTING PIPE

OR 1-1/2" TO 3" ANGLE
(ORDERED SEPARATELY)

1-1/4" TO 4-1/2" DIA 
TOWER LEG
OR 1-1/2" TO 3" ANGLE
(REF)

MOUNT-PIPE-TO-ANTENNA CLAMPS (TOTAL OF 5 KITS REQUIRED).
SPACE CLAMPS PER ANTENNA MANUFACTURER'S RECOMMENDATIONS.



DETAIL  A
UPPER MOUNTING BRACKET

DETAIL  B
LOWER MOUNTING BRACKET

PARTS LIST

NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

16.1716.17 TOP CHAIN MOUNT BRACKETX-UCMMH11

14.1414.14 LOWER CHAIN MOUNT BRACKETX-UCMSH12

7.361.843.000 inCHAIN MOUNT TIGHTENER BRACKETSHCM-T43

2.040.51 JAW BOLT GALV. 1/2" x 6"JB444

8.144.07 1/4" x GR40 GALV. CHAIN 9.5'GC409525

1.150.07 1/2'' HDG HEAVY 2H HEX NUTG12NUT166

0.550.03 1/2" HDG USS FLATWASHERG12FW167

0.250.01 1/2" HDG LOCKWASHERG12LW188

0.700.1821/2'' x 2" HDG HEX BOLT GR5G120249

33.5316.76 UNIVERSAL ANGLE TUBE 22"X-UAPM22210

0.140.07 1/2'' HDG A325 HEX NUTA12NUT211

0.690.345 in.1/2'' x 5" A325 HDG BOLTA1205212

3.890.97 1/2" X 4-5/8" X 7" X 3" GALV U-BOLTX-UB1458413

2.630.66 1/2" X 2-1/2" X 4-1/2" X 2" GALV. U-BOLTX-UB1212413

0.410.10 3/8" x 2-1/2" HDG HEX BOLT GR5G38212414

0.050.01 3/8" HDG USS FLATWASHERG38FW415

0.030.01 3/8" HDG LOCKWASHERG38LW416

0.140.03 3/8'' HDG HEAVY 2H HEX NUTG38NUT417

A

B

DESCRIPTION

DRAWING USAGE CHECKED BY

ENG. APPROVALDRAWN BY

DWG. NO.

CPD NO.

RH18

1
  O

F
  1

 BMC 3/15/2010

3/12/2010 TCHM1-L

2'-0" STANDOFF, SINGLE SECTOR,
TAPER ADJUSTABLE CHAIN MOUNT,

SITE PRO 1

CUSTOMER TCHM1-L
CLASS SUB

PART NO.

81 01

P
A

G
E

TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:
SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES
LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.

Engineering 
Support Team:

 1-888-753-7446

valmont

Locations:
New York, NY
Atlanta, GA
Los Angeles, CA
Plymouth, IN
Salem, OR
Dallas, TX

TOTAL WT. # 95.80

5

10

6 7 8 9

3
1

8764

12118

12118

6 7 8 9

32

8764

6 7 8 13

TAPER ADJUSTMENT IS 6°
TOTAL IN 0.75°
INCREMENTS

2-3/8" OD PIPE or 4-1/2" OD PIPE
PIPES NOT INCLUDED

17161514

17161514

MOUNT FOR LOWER LEVEL



Standard Features

Model: 24RCL
Multi-Fuel

Natural Gas/LPG

� Kohler Co. provides one-source responsibility for the
generating system and accessories.

� The generator set and its components are prototype-tested,
factory-built, and production-tested.

� The generator set accepts rated load in one step.

� A standard five-year or 2000 hour limited warranty covers all
systems and components.

� Quick-ship (QS) models with selected features are available.
See your Kohler distributor for details.

� Meets 291 kph (181 mph) wind load rating.

� RDC2 Controller
� One digital controller manages both the generator set and

transfer switch functions (with optional Model RXT
transfer switch).

� Designed for today’s most sophisticated electronics.
� Electronic speed control responds quickly to varying

household demand.
� Digital voltage regulation protects your valuable

electronics from harmonic distortion and unstable power
quality.

� Two-line, backlit LCD screen is easy to read in all lighting
conditions, including direct sunlight and low light.

� Engine Features
� Powerful and reliable 2.2 L liquid-cooled engine
� Electronic engine management system.
� Simple field conversion between natural gas and LPG

fuels while maintaining emission certification.

� Innovative Cooling System
� Electronically controlled fan speeds minimize generator

set sound signature.

� Certifications
� The 60 Hz generator set engine is certified by the

Environmental Protection Agency (EPA) to conform to the
New Source Performance Standard (NSPS) for stationary
spark-ignited emissions.

� UL 2200/cUL listing is available (60 Hz only).

� CSA certification is available (60 Hz only).

� Accepted by the Massachusetts Board of Registration of
Plumbers and Gas Fitters.

� Approved for stationary standby applications in locations
served by a reliable utility source.

The Kohler� Advantage
� High Quality Power

Kohler home generators provide advanced voltage and
frequency regulation along with ultra-low levels of
harmonic distortion for excellent generator power quality to
protect your valuable electronics.

� Extraordinary Reliability
Kohler is known for extraordinary reliability and
performance and backs that up with a premium five-year or
2000 hour limited warranty.

� All-Aluminum Sound Enclosure

� Quiet Operation
Kohler home generators provide quiet, neighborhood-
friendly performance.
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Generator Set Ratings

Alternator Voltage Ph Hz

Standby Ratings

Natural Gas LPG

kW/kVA Amps kW/kVA Amps

4E5.0 120/240 1 60 21/21 87 24/24 100

4D5.0

120/208 3 60 21/26 73 23/28 80
127/220 3 60 21/26 69 23/28 75
120/240 3 60 21/26 63 23/28 69

277/480 3 60 21/26 32 23/28 35
220/380* 3 50 16/20 30 17/22 33
230/400 3 50 16/21 30 18/23 33

240/416* 3 50 16/21 29 18/23 32

* 50 Hz models are factory-connected as 230/400 volts. Field-adjustable to 220/380 or 240/416 volts by an authorized service technician.

RATINGS: All three-phase units are rated at 0.8 power factor. All single-phase units are rated at 1.0 power factor. Due to manufacturing variations, the ratings tolerance is ±5%. Standby Ratings: Standby
ratings apply to installations served by a reliable utility source. The standby rating is applicable to varying loads with an average load factor of 80% for the duration of a power outage. No overload capacity
is specified for this rating. Ratings are in accordance with ISO-3046/1, BS 5514, AS 2789, and DIN 6271. GENERAL GUIDELINES FOR DERATING: Altitude: Derate 1.3% per 100 m (328 ft.) elevation above
200 m (656 ft.). Temperature: Derate 3.0% per 10�C (18�F) temperature above 25�C (77�F). Availability is subject to change without notice. The generator set manufacturer reserves the right to change the
design or specifications without notice and without any obligation or liability whatsoever. Contact your local Kohler generator distributor for availability.
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Alternator Specifications

Specifications Alternator

Manufacturer Kohler

Type 4-Pole, Rotating Field
Exciter type Brushless, Wound-Field
Leads: quantity, type

4E5.0 4, 120/240
4D5.0 12, Reconnectable

Voltage regulator Solid State, Volts/Hz
Insulation: NEMA MG1

Material Class H
Temperature rise 130�C, Standby

Bearing: quantity, type 1, Sealed
Coupling Flexible Disc
Voltage regulation, no-load to full-load ±1.0% Maximum
Unbalanced load capability 100% of Rated Standby

Current

One-step load acceptance 100% of Rating

Peak motor starting kVA: (35% dip for voltages below)
240 V 4E5.0 (4 lead) 37 (60 Hz)
480 V, 400 V 4D5.0 (12 lead) 59 (60 Hz) 44 (50 Hz)

� NEMA MG1, IEEE, and ANSI standards compliance for
temperature rise and motor starting.

� Sustained short--circuit current of up to 300% of the rated
current for up to 10 seconds.

� Sustained short-circuit current enabling downstream circuit
breakers to trip without collapsing the alternator field.

� Self-ventilated and drip-proof construction.

� Windings are vacuum-impregnated with epoxy varnish for
dependability and long life.

� Superior voltage waveform from a two-thirds pitch stator and
skewed rotor.

� Total harmonic distortion (THD) from no load to full load with
a linear load is less than 5%.

Application Data

Engine
Engine Specifications 60 Hz 50 Hz

Manufacturer Kohler
Engine: model, type Residential Powertrain

KG2204, 2.2 L, 4-Cycle
Natural Aspiration

Cylinder arrangement In-line 4
Displacement, L (cu. in.) 2.2 (134.25)
Bore and stroke, mm (in.) 91 x 86 (3.5 x 3.4)

Compression ratio 10.5:1
Piston speed, m/min. (ft./min.) 310 (1016) 258 (847)
Main bearings: quantity, type 5, plain alloy steel

Rated rpm 1800 1500
Max. power at rated rpm, kW (HP)

LPG 30 (40) NA

Natural Gas 27 (36) NA
Cylinder head material Cast Iron
Piston type and material High Silicon Aluminum

Crankshaft material Nodular Iron
Valve (exhaust) material Forged Steel
Governor type Electronic

Frequency regulation, no-load to
full-load Isochronous
Frequency regulation, steady state ±1.0%

Frequency Fixed
Air cleaner type Dry

Engine Electrical
Engine Electrical System

Ignition system Electronic

Battery charging alternator:
Ground (negative/positive) Negative
Volts (DC) 14
Ampere rating 90

Starter motor rated voltage (DC) 12

Battery, recommended rating for --18�C (0°F):
Qty., cold cranking amps (CCA) One, 630

Battery voltage (DC) 12

Battery group size 24

Exhaust
Exhaust System 60 Hz 50 Hz

Exhaust manifold type Dry
Exhaust temperature at rated kW, dry
exhaust, �C (�F) 633 (1171)
Maximum allowable back pressure,
kPa (in. Hg) 7.5 (2.2)

Fuel
Fuel System

Fuel type Natural Gas or LPG
Fuel supply line inlet 1 in. NPT
Natural gas fuel supply pressure, kPa
(in. H2O) 1.24--2.74 (5-11)

LPG vapor withdrawal fuel supply
pressure, kPa (in. H2O) 1.24--2.74 (5-11)

Fuel Composition Limits * Nat. Gas LP Gas

Methane, % by volume 90 min. —
Ethane, % by volume 4.0 max. —

Propane, % by volume 1.0 max. 85 min.
Propene, % by volume 0.1 max. 5.0 max.
C4 and higher, % by volume 0.3 max. 2.5 max.

Sulfur, ppm mass 25 max.
Lower heating value,
MJ/m3 (Btu/ft3), min. 33.2 (890) 84.2 (2260)

* Fuels with other compositions may be acceptable. If your fuel is
outside the listed specifications, contact your local distributor for
further analysis and advice.

Lubrication
Lubricating System

Type Full Pressure
Oil pan capacity, L (qt.) 4.2 (4.4)
Oil added during oil change (on average),
L (qt.) 3.3 (3.5)
Oil filter: quantity, type 1, Cartridge

~0.18 psi

0.4 psi
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Application Data

Cooling
Radiator System 60 Hz 50 Hz

Ambient temperature, �C (�F) 45 (113)
Engine jacket water capacity, L (gal.) 2.65 (0.7)
Radiator system capacity, including
engine, L (gal.) 13.2 (3.5)
Water pump type Centrifugal
Fan diameter, mm (in.) qty. 3 @ 406 (16)
Fan power requirements (powered by
engine battery charging alternator) 12VDC, 18 amps each

Operation Requirements
Air Requirements 60 Hz 50 Hz

Radiator-cooled cooling air,
m3/min. (scfm)� 51 (1800) 51 (1800)
Combustion air, m3/min. (cfm) 1.4 (49) 1.2 (42)
Air over engine, m3/min. (cfm) 25 (900) 25 (900)

� Air density = 1.20 kg/m3 (0.075 lbm/ft3)

Fuel Consumption�

Natural Gas, m3/hr. (cfh) at % load 60 Hz 50 Hz

100% 8.5 (301) 7.8 (275)
75% 6.3 (223) 6.4 (225)
50% 5.6 (199) 5.4 (192)

25% 4.0 (140) 3.3 (116)
Exercise 2.8 (97) 2.9 (103)

LP Gas, m3/hr. (cfh) at % load 60 Hz 50 Hz

100% 3.2 (113) 2.7 (96)
75% 2.8 (97) 2.3 (81)
50% 2.4 (84) 2.0 (72)

25% 1.8 (63) 1.7 (60)
Exercise 1.4 (51) 1.4 (48)

� Nominal Fuel Rating: Natural gas, 37 MJ/m3 (1000 Btu/ft3)
LP Vapor, 93 MJ/m3 (2500 Btu/ft3)

LP vapor conversion factors:

8.58 ft.3 = 1 lb.

0.535 m3 = 1 kg.

36.39 ft.3 = 1 gal.

Sound Enclosure Features
� Sound-attenuating enclosure uses acoustic insulation that

meets UL 94 HF1 flammability classification and repels
moisture absorption.

� Internally mounted critical silencer.

� Skid-mounted, aluminum construction with two removable
access panels.

� Fade-, scratch-, and corrosion-resistant Kohler� cashmere
powder-baked finish.

Sound Data

Model 24RCL 8 point logarithmic average sound levels are

54 dB(A) during weekly engine exercise and 61 dB(A) during

full-speed generator diagnostics and normal operation. For

comparison to competitor ratings, the lowest point sound levels

are 52 dB(A) and 60 dB(A) respectively.*

All sound levels are measured at 7 meters with no load.

* Lowest of 8 points measured around the generator. Sound levels at other points
around generator may vary depending on installation parameters.

RDC2 Controller

Voltage: 240 V
Freq: 60.0 Hz

The RDC2 controller provides integrated control for the

generator set, Kohler� Model RXT transfer switch,

programmable interface module (PIM), and load management.

The RDC2 controller’s 2-line LCD screen displays status

messages and system settings that are clear and easy to read,

even in direct sunlight or low light.

RDC2 Controller Features
� Membrane keypad

� OFF, AUTO, and RUN push buttons

� Select and arrow buttons for access to system
configuration and adjustment menus

� LED indicators for OFF, AUTO, and RUN modes

� LED indicators for utility power and generator set source
availability and ATS position (Model RXT transfer switch
required)

� LCD screen

� Two lines x 16 characters per line

� Backlit display with adjustable contrast for excellent
visibility in all lighting conditions

� Scrolling system status display

� Generator set status

� Voltage and frequency

� Engine temperature

� Oil pressure

� Battery voltage

� Engine runtime hours

� Date and time displays

� Smart engine cooldown senses engine temperature

� Digital isochronous governor to maintain steady-state speed
at all loads

� Digital voltage regulation: ±1.0% RMS no-load to full-load

� Automatic start with programmed cranking cycle

� Programmable exerciser can be set to start automatically on
any future day and time, and to run every week or every two
weeks

� Exercise modes

� Unloaded exercise with complete system diagnostics

� Unloaded full-speed exercise

� Loaded full-speed exercise (Model RXT ATS required)

� Front-access mini USB connector for SiteTech� connection

� Integral Ethernet connector for Kohler� OnCue� Plus

� Built-in 2.5 amp battery charger

� Remote two-wire start/stop capability for optional connection
of a Model RDT transfer switch

See additional controller features on the next page.



Overall Size, L x W x H, mm (in.): 1880 x 836 x 1169
(74 x 32.9 x 46.0)

Shipping Weight, wet, kg (lb.): 572 (1260)

Weight includes generator set with engine fluids, sound enclosure,
silencer, and packaging.

DISTRIBUTED BY:

Dimensions and Weights

NOTE: This drawing is provided for reference only and should not be
used for planning installation. Contact your local distributor for more
detailed information.

H

W L

 2014, 2016, 2018 by Kohler Co. All rights reserved.
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Additional RDC2 Controller Features
� Diagnostic messages

� Displays diagnostic messages for the engine, generator,
Model RXT transfer switch, programmable interface
module (PIM), and load management device

� Over 70 diagnostic messages can be displayed

� Maintenance reminders

� System settings

� System voltage, frequency, and phase

� Voltage adjustment

� Measurement system, English or metric

� ATS status (Model RXT ATS required)

� Source availability

� ATS position (normal/utility or emergency/generator)

� Source voltage and frequency

� ATS control (Model RXT ATS required)

� Source voltage and frequency settings

� Engine start time delay

� Transfer time delays

� Fixed pickup and dropout settings

� Voltage calibration

� Programmable interface module (PIM) status displays

� Input status (active/inactive)

� Output status (active/inactive)

� Load control menus

� Load status

� Test function

Generator Set Standard Features
� Aluminum sound enclosure with enclosed silencer

� Battery rack and cables

� Electronic, isochronous governor

� Flexible fuel line

� Gas fuel system (includes fuel mixer, electronic secondary
gas regulator, two gas solenoid valves, and flexible fuel line
between the engine and the skid-mounted fuel system
components)

� Integral vibration isolation

� Line circuit breaker

� Oil drain extension

� OnCue� Plus Generator Management System

� Operation and installation literature

� RDC2 controller with built-in battery charger

� Standard five-year or 2000 hour limited warranty

Available Options
Approvals and Listings

� UL 2200/cUL Listing (60 Hz only)

� CSA Approval (60 Hz only)

Controller Accessories

� Lockable Emergency Stop (lockout / tagout)

� Programmable Interface Module (PIM)
(provides 2 digital inputs and 6 relay outputs)

Electrical System

� Battery

� Battery Heater

Available Options, Continued

Starting Aids

� Oil Pan Heater, 120 V, 1 Ph

� Oil Pan Heater, 240 V, 1 Ph

Recommended for ambient temperatures below 0°C (32°F).

Automatic Transfer Switches and Accessories

� Model RDT Automatic Transfer Switch

� Model RXT Automatic Transfer Switch

� Model RXT Automatic Transfer Switch with Combined
Interface/Load Management Board

� Load Shed Kit for RDT or RXT

� Power Relay Modules (use up to 4 relay modules for each
load management device)

Miscellaneous

� Rated Power Factor Testing

Literature

� General Maintenance Literature Kit

� Overhaul Literature Kit

� Production Literature Kit

Warranty

� Extended 5-Year/2000 Hour Comprehensive Limited Warranty

Other Options

� _______________________________________________

� _______________________________________________

KOHLER CO., Kohler, Wisconsin 53044 USA
Phone 920-457-4441, Fax 920-459-1646
For the nearest sales and service outlet in the
US and Canada, phone 1-800-544-2444
KOHLERPower.com
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tnxTower Report - version 8.0.7.4 

Date:   March 26, 2021  
 Black & Veatch Corp. 
 6800 W. 115th St., Suite 2292 
 Overland Park, KS 66211 
 (913) 458-2522   
     
 
Subject: Structural Analysis Report 
 
Eversource Designation: Site Number: ES-106 
 Site Name: Branford11J 
 
Engineering Firm Designation: Black & Veatch Corp. Project Number: 405025 
 
Site Data: 272 East Main St, Branford, New Haven County, CT 06405 
 Latitude: 41° 17' 33.11", Longitude: -72° 47' 40.68" 
 50 Foot – Proposed Monopole Tower 
 
 
Black & Veatch Corp. is pleased to submit this “Structural Analysis Report” to determine the structural integrity 
of the above mentioned tower. 
 
The purpose of the analysis is to determine acceptability of the tower stress level.  Based on our analysis we have 
determined the tower stress level for the structure and foundation, under the following load case, to be: 
 
 LC1: Proposed Equipment Configuration Sufficient Capacity – 53.2% 
 

This analysis utilizes an ultimate 3-second gust wind speed of 140 mph as required by the 2018 Connecticut State 
Building Code.  Applicable Standard references and design criteria are listed in Section 2 - Analysis Criteria. 
 
Structural analysis prepared by: Joshua Riley / Chris Giannotti 
 

Respectfully submitted by: 
 

Joshua Riley, P.E. 
Professional Engineer 

03/31/2021
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1) INTRODUCTION 
 

This tower is a proposed 50 ft Monopole tower manufactured by Sabre-FWT. 
 
2) ANALYSIS CRITERIA 
 

TIA-222 Revision:   TIA-222-H 
Risk Category:    III 
Wind Speed:    140 mph ultimate 
Exposure Category:   C 
Topographic Factor:   1 
Ice Thickness:               1.5 in 
Wind Speed with Ice:              50 mph 
Seismic Ss:                                 0.179 
Seismic S1:                                  0.061 
Service Wind Speed:                  60 mph 
 

Table 1 - Proposed Equipment Configuration 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

47.0 

60.0 1 dbspectra DS2C03F36D-D 

2 7/8 - 
47.0 

1 site pro 1 
2’ Stand-off Triple  

Sector Chain Mount  
(P/N: TCHM3-L) 

1 generic Mount Pipe 4” Sch 40  
(4.5 OD) x 6'-0" 

2 generic Mount Pipe 2” Sch 40  
(2.4 OD) x 6'-0" 

3 site pro 1 Universal Clamp Set  
(P/N: UPC1) 

36.0 36.0 

1 site pro 1 
2’ Stand-off Single  

Sector Chain Mount  
(P/N: TCHM1-L) 

- - - 1 generic 
Mount Pipe 2” Sch 40  

(2.4 OD) x 6'-0" 

1 site pro 1 
Universal Clamp Set  

(P/N: UPC1) 

 
   Table 2 – Other Considered Equipment 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

47.0 
55.0 1 kreco CO-41A 

2 7/8 
1 53.0 1 generic 8.5' x 2.5" Dia. Omni 

36.0 41.0 1 generic 8.5' x 2.5" Dia. Omni 1 7/8 
Notes: 

1) Existing Equipment Relocated From Existing Wood Pole To Proposed Steel Pole 
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3) ANALYSIS PROCEDURE 
 

Table 2 - Documents Provided  

Document Remarks Reference Source 

TOWER MANUFACTURER 
DRAWINGS 

Sabre-FWT 
Erection Drawing 70’ H9-LD2 

WPE’s 
- Eversource 

GEOTECHNICAL REPORT 
Clarence Welti Assoc., Inc. 

Dated 3/11/2016 
- Eversource 

OTRM 260 
Processed Trap Rock Minimum 

Geotechnical Values 
- Eversource 

09000-60015p001 
Standard Direct Embed 

Foundation Details 
- Eversource 

 
 3.1)  Analysis Method 
 

tnxTower (version 8.0.7.4), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 

 
 3.2)  Assumptions 
 

1) Tower and structures to be installed and maintained in accordance with the manufacturer’s 
specifications. 

2) Tower is in plumb condition. 
3) All coax cables routed as specified in Appendix B of this report. 
4) All members are assumed to be as specified in the original tower design documents. 
5) All member protective coatings are in good condition. 
6) All tower members were properly design, fabricated, installed and have been properly 

maintained since erection. 
7) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2 and the referenced drawings. 
8) Soil parameters provided by Eversource. Black & Veatch does not assume any responsibility for 

its accuracy. 
 

This analysis may be affected if any assumptions are not valid or have been made in error. Black & 
Veatch Corp. should be notified to determine the effect on the structural integrity of the tower. 
 

4) ANALYSIS RESULTS 
 

Table 3 - Section Capacity (Summary)  

Section 
No. Elevation (ft) Component Type Size Critical 

Element P (K) SF*P_allow 
(K) 

% 
Capacity Pass / Fail 

L1 50 - 9.5 Pole TP21.559x10.304x0.25 1 -2.68 964.23 19.5 Pass 
L2 9.5 - 0 Pole TP23.02x20.2253x0.25 2 -3.81 1072.30 25.6 Pass 

       Summary  
      Pole (L2) 25.6 Pass 

      Rating =  25.6 Pass 
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Table 4 - Tower Component Stresses vs. Capacity - LC1 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 
Base Foundation 
Soil Interaction 0 

53.2 Pass 

Base Foundation 27.3 Pass 
 
 

Structure Rating (max from all components) =  53.2% 

Notes: 
1) See additional documentation in "Appendix C - Additional Calculations" for calculations supporting the % capacity 

consumed.  
 

 4.1)  Recommendations 
  

The proposed tower must conform to the following specifications:  

• Pole Type: Sabre-FWT 70’ H9 
• Embedment Depth: 13 ft 
• Foundation: 3.0-4.0 ft Diameter Processed Trap Rock meeting OTRM 260 minimums (design 

meets SUB 090 8.A.2 requirements). A steel casing shall be used. 

After proper installation, the tower and its foundation will have sufficient capacity to carry the proposed 
load configuration. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Maximum Tower Deflections - Service Wind  
Section Elevation Horz. Gov. Tilt Twist Check*

No. Deflection Load

ft in Comb. ° °

L1 50 - 9.5 1.296 50 0.2186 0.0022 OK

L2 12.5 - 0 0.093 50 0.0633 0.0003 OK

Maximum Tower Deflections - Design Wind  
Section Elevation Horz. Gov. Tilt Twist Combined Check*

No. Deflection Load Max

ft in Comb. ° °

L1 50 - 9.5 4.227 50 0.7094 0.0072 0.709

L2 12.5 - 0 0.304 50 0.2074 0.0011 0.207 OK

*Up to 0.5 degree is considered acceptable per SUB090 Section 7

*Limit State Deformation (TIA-222-H Section 2.8.2)

1) Maximum Rotation = 4 Degrees

2) Maximum Deflection = 0.03 * Tower Height = 18 in.

** Deflection approved by Eversource Energy** Deflection approved by Eversource Energy  

  OK**
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APPENDIX A 
 

TNXTOWER OUTPUT 
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 .                                                                                                           . 

 Black & Veatch Corp. 
 6800 W. 115th St., Suite 2292 

 Overland Park, KS 66211 
 Phone: (913) 458-2984 

 FAX: (913) 458-8136 

Job: 
Branford11J

 Project: 405025

 Client:  Eversource  Drawn by: Josh Riley  App'd: 

 Code:  TIA-222-H  Date: 03/08/21  Scale:  NTS 
 Path: 

C:\Users\ril68982\OneDrive - Black & Veatch\Desktop\Eversource\Phase 1.5\CD Templates\Branford11J\Branford11J Steel Pole Replacement 70H9\Branford11J Structural Analysis 70H9.eri
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 Side Arm Mount [SO 203-3]  47 DS2C03F36D-D  47 CO-41A  47 2.5" Dia 8.5' Omni  47 Side Arm Mount [SO 203-1]  36 2.5" Dia 8.5' Omni  36DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 Side Arm Mount [SO 203-3]  47

 DS2C03F36D-D  47

 CO-41A  47

 2.5" Dia 8.5' Omni  47

 Side Arm Mount [SO 203-1]  36

 2.5" Dia 8.5' Omni  36

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in New Haven County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 140 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 50 mph basic wind with 1.50 in ice. Ice is considered to 

 increase in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Risk Category III.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 25.6%
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  Tower Input Data    
 
 
The tower is a monopole. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

1) Tower is located in New Haven County, Connecticut. 
2) Tower base elevation above sea level: 8.00 ft. 
3) Basic wind speed of 140 mph. 
4) Risk Category III. 
5) Exposure Category C. 
6) Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
7) Topographic Category: 1. 
8) Crest Height: 0.00 ft. 
9) Nominal ice thickness of 1.5000 in. 
10) Ice thickness is considered to increase with height. 
11) Ice density of 56 pcf. 
12) A wind speed of 50 mph  is used in combination with ice. 
13) Temperature drop of 50 °F. 
14) Deflections calculated using a wind speed of 60 mph. 
15) A non-linear (P-delta) analysis was used. 
16) Pressures are calculated at each section. 
17) Stress ratio used in pole design is 1. 
18) Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not 

considered. 
 

  Options    
 

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

√ Use Code Stress Ratios   Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients   Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-H Bracing Resist. 

Exemption 
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-H Tension Splice 

Exemption 
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
  Secondary Horizontal Braces Leg   Sort Capacity Reports By Component √ Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs   Pole Without Linear Attachments 
          Pole With Shroud Or No 

Appurtenances 
          Outside and Inside Corner Radii Are 

Known 
 
 
 

  Tapered Pole Section Geometry    
 
 Section Elevation  

 
ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number 
of 

Sides 

Top 
Diameter 

in 

Bottom 
Diameter 

in 

Wall 
Thickness 

in 

Bend 
Radius 

in 

Pole Grade 

L1 50.00-9.50 40.50 3.00 12 10.3040 21.5590 0.2500 1.0000 A572-65 
(65 ksi) 

L2 9.50-0.00 12.50   12 20.2253 23.0200 0.2500 1.0000 A572-65 
(65 ksi) 
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 Tapered Pole Properties    
 
 Section Tip Dia. 

in 
Area 
in2 

I 
in4 

r 
in 

C  
in 

I/C 
in3 

J 
in4 

It/Q 
in2 

w 
in 

w/t 

L1 10.5793 8.0935 104.4236 3.5993 5.3375 19.5642 211.5904 3.9834 2.0915 8.366 
  22.2313 17.1537 994.1938 7.6286 11.1676 89.0251 2014.5061 8.4426 5.1078 20.431 

L2 21.5450 16.0801 818.9578 7.1512 10.4767 78.1694 1659.4305 7.9141 4.7504 19.002 
  23.7439 18.3299 1213.0283 8.1517 11.9244 101.7269 2457.9241 9.0214 5.4994 21.997 

 
Tower 

 Elevation 
 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

L1 50.00-9.50       1 1 1       
L2 9.50-0.00       1 1 1       

 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Sector Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/En
d 

Position   

Width or 
Diamete

r 
in 

Perimete
r 
 

in 

Weight 
 

plf 

7/8 A No Surface Ar 
(CaAa) 

47.00 - 
36.00 

4 3 -0.500 
0.300 

1.1100  0.54 

7/8 A No Surface Ar 
(CaAa) 

36.00 - 
5.00 

5 3 -0.500 
0.300 

1.1100  0.54 

 
 

 Feed Line/Linear Appurtenances Section Areas  
 

Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 

L1 50.00-9.50 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

12.488 
0.000 
0.000 

0.000 
0.000 
0.000 

0.10 
0.00 
0.00 

L2 9.50-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.498 
0.000 
0.000 

0.000 
0.000 
0.000 

0.01 
0.00 
0.00 

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 

Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 

L1 50.00-9.50 A 
B 
C 

1.697 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

31.523 
0.000 
0.000 

0.000 
0.000 
0.000 

0.48 
0.00 
0.00 

L2 9.50-0.00 A 
B 
C 

1.419 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.783 
0.000 
0.000 

0.000 
0.000 
0.000 

0.06 
0.00 
0.00 

 
 
 

   Feed Line Center of Pressure     
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 Section Elevation  

 
ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 50.00-9.50 -1.5962 -0.5186 -2.0955 -0.6809 
L2 9.50-0.00 -0.9083 -0.2951 -1.3919 -0.4522 

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

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L1 3 7/8 36.00 - 
47.00 

1.0000 1.0000 

L1 4 7/8 9.50 - 36.00 1.0000 1.0000 
L2 4 7/8 5.00 - 9.50 1.0000 1.0000 

 
 
 
 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

Side Arm Mount [SO 203-
3] 

C None   0.0000 47.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

6.68 
8.05 
9.55 

12.80 

6.68 
8.05 
9.55 

12.80 

0.38 
0.46 
0.57 
0.87 

DS2C03F36D-D A From Leg 2.00 
0.00 

13.00 

0.0000 47.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

5.58 
7.47 
9.38 

13.25 

5.58 
7.47 
9.38 

13.25 

0.07 
0.11 
0.16 
0.30 

CO-41A B From Leg 2.00 
0.00 
8.00 

0.0000 47.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

3.15 
4.38 
5.63 
7.77 

3.15 
4.38 
5.63 
7.77 

0.01 
0.04 
0.07 
0.15 

2.5'' Dia 8.5' Omni C From Leg 2.00 
0.00 
6.00 

0.0000 47.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.50 
3.53 
4.58 
5.98 

2.50 
3.53 
4.58 
5.98 

0.01 
0.03 
0.05 
0.12 

***                   
Side Arm Mount [SO 203-

1] 
C From Leg 1.00 

0.00 
0.00 

0.0000 36.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.78 
2.24 
2.75 
3.89 

3.79 
4.47 
5.21 
6.78 

0.13 
0.15 
0.19 
0.29 

2.5'' Dia 8.5' Omni C From Leg 2.00 
0.00 
5.00 

0.0000 36.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.50 
3.53 
4.58 
5.98 

2.50 
3.53 
4.58 
5.98 

0.01 
0.03 
0.05 
0.12 



 March 9, 2021 
50 Ft Monopole Tower Structural Analysis Report ES No ES-106 
Project Number 405025 Page 10 

tnxTower Report - version 8.0.7.4 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

2'' Ice 
****Reserved***                   

 
 
 
 

 Load Combinations    
 

Comb. 
No. 

Description 

1 Dead Only 
2 1.2 Dead+1.0 Wind 0 deg - No Ice 
3 0.9 Dead+1.0 Wind 0 deg - No Ice 
4 1.2 Dead+1.0 Wind 30 deg - No Ice 
5 0.9 Dead+1.0 Wind 30 deg - No Ice 
6 1.2 Dead+1.0 Wind 60 deg - No Ice 
7 0.9 Dead+1.0 Wind 60 deg - No Ice 
8 1.2 Dead+1.0 Wind 90 deg - No Ice 
9 0.9 Dead+1.0 Wind 90 deg - No Ice 
10 1.2 Dead+1.0 Wind 120 deg - No Ice 
11 0.9 Dead+1.0 Wind 120 deg - No Ice 
12 1.2 Dead+1.0 Wind 150 deg - No Ice 
13 0.9 Dead+1.0 Wind 150 deg - No Ice 
14 1.2 Dead+1.0 Wind 180 deg - No Ice 
15 0.9 Dead+1.0 Wind 180 deg - No Ice 
16 1.2 Dead+1.0 Wind 210 deg - No Ice 
17 0.9 Dead+1.0 Wind 210 deg - No Ice 
18 1.2 Dead+1.0 Wind 240 deg - No Ice 
19 0.9 Dead+1.0 Wind 240 deg - No Ice 
20 1.2 Dead+1.0 Wind 270 deg - No Ice 
21 0.9 Dead+1.0 Wind 270 deg - No Ice 
22 1.2 Dead+1.0 Wind 300 deg - No Ice 
23 0.9 Dead+1.0 Wind 300 deg - No Ice 
24 1.2 Dead+1.0 Wind 330 deg - No Ice 
25 0.9 Dead+1.0 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 
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  Maximum Member Forces   
 

Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

L1 50 - 9.5 Pole Max Tension 30 0.00 0.00 -0.00 
      Max. Compression 26 -5.57 0.91 0.22 
      Max. Mx 20 -2.68 91.70 1.19 
      Max. My 2 -2.68 1.41 95.91 
      Max. Vy 20 -3.71 91.70 1.19 
      Max. Vx 2 -3.94 1.41 95.91 
      Max. Torque 2     0.51 

L2 9.5 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -7.39 0.99 0.26 
      Max. Mx 20 -3.81 144.14 1.78 
      Max. My 2 -3.81 2.01 151.49 
      Max. Vy 20 -4.69 144.14 1.78 
      Max. Vx 2 -4.94 2.01 151.49 
      Max. Torque 2     0.51 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 26 7.39 0.00 0.00 
  Max. Hx 21 2.86 4.69 0.05 
  Max. Hz 2 3.81 0.05 4.94 
  Max. Mx 2 151.49 0.05 4.94 
  Max. Mz 8 143.49 -4.69 -0.05 
  Max. Torsion 2 0.51 0.05 4.94 
  Min. Vert 9 2.86 -4.69 -0.05 
  Min. Hx 8 3.81 -4.69 -0.05 
  Min. Hz 14 3.81 -0.05 -4.94 
  Min. Mx 14 -151.30 -0.05 -4.94 
  Min. Mz 20 -144.14 4.69 0.05 
  Min. Torsion 14 -0.51 -0.05 -4.94 
      

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
Dead Only 3.18 0.00 0.00 -0.08 0.27 0.00 
1.2 Dead+1.0 Wind 0 deg - 
No Ice 

3.81 -0.05 -4.94 -151.49 2.01 -0.51 

0.9 Dead+1.0 Wind 0 deg - 
No Ice 

2.86 -0.05 -4.94 -151.23 1.93 -0.51 

1.2 Dead+1.0 Wind 30 deg - 
No Ice 

3.81 2.40 -4.25 -130.36 -72.94 -0.47 

0.9 Dead+1.0 Wind 30 deg - 
No Ice 

2.86 2.40 -4.25 -130.14 -72.91 -0.47 

1.2 Dead+1.0 Wind 60 deg - 
No Ice 

3.81 4.21 -2.43 -74.33 -128.25 -0.31 

0.9 Dead+1.0 Wind 60 deg - 
No Ice 

2.86 4.21 -2.43 -74.19 -128.14 -0.31 

1.2 Dead+1.0 Wind 90 deg - 
No Ice 

3.81 4.69 0.05 1.59 -143.49 -0.07 

0.9 Dead+1.0 Wind 90 deg - 
No Ice 

2.86 4.69 0.05 1.61 -143.35 -0.07 

1.2 Dead+1.0 Wind 120 deg 
- No Ice 

3.81 4.08 2.41 74.24 -125.06 0.19 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
0.9 Dead+1.0 Wind 120 deg 
- No Ice 

2.86 4.08 2.41 74.16 -124.95 0.19 

1.2 Dead+1.0 Wind 150 deg 
- No Ice 

3.81 2.48 4.30 131.86 -75.86 0.40 

0.9 Dead+1.0 Wind 150 deg 
- No Ice 

2.86 2.48 4.30 131.68 -75.82 0.40 

1.2 Dead+1.0 Wind 180 deg 
- No Ice 

3.81 0.05 4.94 151.30 -1.36 0.51 

0.9 Dead+1.0 Wind 180 deg 
- No Ice 

2.86 0.05 4.94 151.09 -1.44 0.51 

1.2 Dead+1.0 Wind 210 deg 
- No Ice 

3.81 -2.40 4.25 130.17 73.59 0.47 

0.9 Dead+1.0 Wind 210 deg 
- No Ice 

2.86 -2.40 4.25 130.00 73.40 0.47 

1.2 Dead+1.0 Wind 240 deg 
- No Ice 

3.81 -4.21 2.43 74.14 128.91 0.31 

0.9 Dead+1.0 Wind 240 deg 
- No Ice 

2.86 -4.21 2.43 74.05 128.63 0.31 

1.2 Dead+1.0 Wind 270 deg 
- No Ice 

3.81 -4.69 -0.05 -1.78 144.14 0.07 

0.9 Dead+1.0 Wind 270 deg 
- No Ice 

2.86 -4.69 -0.05 -1.75 143.84 0.07 

1.2 Dead+1.0 Wind 300 deg 
- No Ice 

3.81 -4.08 -2.41 -74.44 125.71 -0.19 

0.9 Dead+1.0 Wind 300 deg 
- No Ice 

2.86 -4.08 -2.41 -74.30 125.44 -0.19 

1.2 Dead+1.0 Wind 330 deg 
- No Ice 

3.81 -2.48 -4.30 -132.05 76.51 -0.40 

0.9 Dead+1.0 Wind 330 deg 
- No Ice 

2.86 -2.48 -4.30 -131.82 76.31 -0.40 

1.2 Dead+1.0 Ice+1.0 Temp 7.39 0.00 0.00 -0.26 0.99 -0.00 
1.2 Dead+1.0 Wind 0 
deg+1.0 Ice+1.0 Temp 

7.39 -0.01 -1.01 -33.87 1.29 -0.12 

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

7.39 0.49 -0.87 -29.22 -15.38 -0.12 

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

7.39 0.86 -0.50 -16.81 -27.66 -0.09 

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

7.39 1.00 0.01 0.03 -32.27 -0.03 

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

7.39 0.87 0.51 16.80 -27.96 0.04 

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

7.39 0.51 0.88 28.99 -15.90 0.09 

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

7.39 0.01 1.01 33.34 0.69 0.12 

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

7.39 -0.49 0.87 28.69 17.36 0.12 

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

7.39 -0.86 0.50 16.28 29.65 0.09 

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

7.39 -1.00 -0.01 -0.57 34.25 0.03 

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

7.39 -0.87 -0.51 -17.33 29.95 -0.04 

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

7.39 -0.51 -0.88 -29.52 17.88 -0.09 

Dead+Wind 0 deg - Service 3.18 -0.01 -0.81 -24.94 0.55 -0.08 
Dead+Wind 30 deg - Service 3.18 0.39 -0.70 -21.47 -11.76 -0.08 
Dead+Wind 60 deg - Service 3.18 0.69 -0.40 -12.27 -20.84 -0.05 
Dead+Wind 90 deg - Service 3.18 0.77 0.01 0.20 -23.34 -0.01 
Dead+Wind 120 deg - 
Service 

3.18 0.67 0.40 12.13 -20.31 0.03 

Dead+Wind 150 deg - 
Service 

3.18 0.41 0.71 21.59 -12.24 0.07 

Dead+Wind 180 deg - 
Service 

3.18 0.01 0.81 24.78 -0.00 0.08 

Dead+Wind 210 deg - 
Service 

3.18 -0.39 0.70 21.31 12.30 0.08 

Dead+Wind 240 deg - 
Service 

3.18 -0.69 0.40 12.11 21.38 0.05 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
Dead+Wind 270 deg - 
Service 

3.18 -0.77 -0.01 -0.36 23.88 0.01 

Dead+Wind 300 deg - 
Service 

3.18 -0.67 -0.40 -12.28 20.86 -0.03 

Dead+Wind 330 deg - 
Service 

3.18 -0.41 -0.71 -21.74 12.78 -0.07 

  
 

 Solution Summary   
 

 
Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

1 0.00 -3.18 0.00 0.00 3.18 0.00 0.000% 
2 -0.05 -3.81 -4.94 0.05 3.81 4.94 0.000% 
3 -0.05 -2.86 -4.94 0.05 2.86 4.94 0.000% 
4 2.40 -3.81 -4.25 -2.40 3.81 4.25 0.000% 
5 2.40 -2.86 -4.25 -2.40 2.86 4.25 0.000% 
6 4.21 -3.81 -2.43 -4.21 3.81 2.43 0.000% 
7 4.21 -2.86 -2.43 -4.21 2.86 2.43 0.000% 
8 4.69 -3.81 0.05 -4.69 3.81 -0.05 0.000% 
9 4.69 -2.86 0.05 -4.69 2.86 -0.05 0.000% 
10 4.08 -3.81 2.41 -4.08 3.81 -2.41 0.000% 
11 4.08 -2.86 2.41 -4.08 2.86 -2.41 0.000% 
12 2.48 -3.81 4.30 -2.48 3.81 -4.30 0.000% 
13 2.48 -2.86 4.30 -2.48 2.86 -4.30 0.000% 
14 0.05 -3.81 4.94 -0.05 3.81 -4.94 0.000% 
15 0.05 -2.86 4.94 -0.05 2.86 -4.94 0.000% 
16 -2.40 -3.81 4.25 2.40 3.81 -4.25 0.000% 
17 -2.40 -2.86 4.25 2.40 2.86 -4.25 0.000% 
18 -4.21 -3.81 2.43 4.21 3.81 -2.43 0.000% 
19 -4.21 -2.86 2.43 4.21 2.86 -2.43 0.000% 
20 -4.69 -3.81 -0.05 4.69 3.81 0.05 0.000% 
21 -4.69 -2.86 -0.05 4.69 2.86 0.05 0.000% 
22 -4.08 -3.81 -2.41 4.08 3.81 2.41 0.000% 
23 -4.08 -2.86 -2.41 4.08 2.86 2.41 0.000% 
24 -2.48 -3.81 -4.30 2.48 3.81 4.30 0.000% 
25 -2.48 -2.86 -4.30 2.48 2.86 4.30 0.000% 
26 0.00 -7.39 0.00 0.00 7.39 0.00 0.000% 
27 -0.01 -7.39 -1.01 0.01 7.39 1.01 0.000% 
28 0.49 -7.39 -0.87 -0.49 7.39 0.87 0.000% 
29 0.86 -7.39 -0.50 -0.86 7.39 0.50 0.000% 
30 1.00 -7.39 0.01 -1.00 7.39 -0.01 0.000% 
31 0.87 -7.39 0.51 -0.87 7.39 -0.51 0.000% 
32 0.51 -7.39 0.88 -0.51 7.39 -0.88 0.000% 
33 0.01 -7.39 1.01 -0.01 7.39 -1.01 0.000% 
34 -0.49 -7.39 0.87 0.49 7.39 -0.87 0.000% 
35 -0.86 -7.39 0.50 0.86 7.39 -0.50 0.000% 
36 -1.00 -7.39 -0.01 1.00 7.39 0.01 0.000% 
37 -0.87 -7.39 -0.51 0.87 7.39 0.51 0.000% 
38 -0.51 -7.39 -0.88 0.51 7.39 0.88 0.000% 
39 -0.01 -3.18 -0.81 0.01 3.18 0.81 0.000% 
40 0.39 -3.18 -0.70 -0.39 3.18 0.70 0.000% 
41 0.69 -3.18 -0.40 -0.69 3.18 0.40 0.000% 
42 0.77 -3.18 0.01 -0.77 3.18 -0.01 0.000% 
43 0.67 -3.18 0.40 -0.67 3.18 -0.40 0.000% 
44 0.41 -3.18 0.71 -0.41 3.18 -0.71 0.000% 
45 0.01 -3.18 0.81 -0.01 3.18 -0.81 0.000% 
46 -0.39 -3.18 0.70 0.39 3.18 -0.70 0.000% 
47 -0.69 -3.18 0.40 0.69 3.18 -0.40 0.000% 
48 -0.77 -3.18 -0.01 0.77 3.18 0.01 0.000% 
49 -0.67 -3.18 -0.40 0.67 3.18 0.40 0.000% 
50 -0.41 -3.18 -0.71 0.41 3.18 0.71 0.000% 
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 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00000001 
2 Yes 4 0.00000001 0.00000001 
3 Yes 4 0.00000001 0.00000001 
4 Yes 4 0.00000001 0.00000001 
5 Yes 4 0.00000001 0.00000001 
6 Yes 4 0.00000001 0.00000001 
7 Yes 4 0.00000001 0.00000001 
8 Yes 4 0.00000001 0.00000001 
9 Yes 4 0.00000001 0.00000001 
10 Yes 4 0.00000001 0.00000001 
11 Yes 4 0.00000001 0.00000001 
12 Yes 4 0.00000001 0.00000001 
13 Yes 4 0.00000001 0.00000001 
14 Yes 4 0.00000001 0.00000001 
15 Yes 4 0.00000001 0.00000001 
16 Yes 4 0.00000001 0.00000001 
17 Yes 4 0.00000001 0.00000001 
18 Yes 4 0.00000001 0.00000001 
19 Yes 4 0.00000001 0.00000001 
20 Yes 4 0.00000001 0.00000001 
21 Yes 4 0.00000001 0.00000001 
22 Yes 4 0.00000001 0.00000001 
23 Yes 4 0.00000001 0.00000001 
24 Yes 4 0.00000001 0.00000001 
25 Yes 4 0.00000001 0.00000001 
26 Yes 4 0.00000001 0.00000001 
27 Yes 4 0.00000001 0.00000001 
28 Yes 4 0.00000001 0.00000001 
29 Yes 4 0.00000001 0.00000001 
30 Yes 4 0.00000001 0.00000001 
31 Yes 4 0.00000001 0.00000001 
32 Yes 4 0.00000001 0.00000001 
33 Yes 4 0.00000001 0.00000001 
34 Yes 4 0.00000001 0.00000001 
35 Yes 4 0.00000001 0.00000001 
36 Yes 4 0.00000001 0.00000001 
37 Yes 4 0.00000001 0.00000001 
38 Yes 4 0.00000001 0.00000001 
39 Yes 4 0.00000001 0.00000001 
40 Yes 4 0.00000001 0.00000001 
41 Yes 4 0.00000001 0.00000001 
42 Yes 4 0.00000001 0.00000001 
43 Yes 4 0.00000001 0.00000001 
44 Yes 4 0.00000001 0.00000001 
45 Yes 4 0.00000001 0.00000001 
46 Yes 4 0.00000001 0.00000001 
47 Yes 4 0.00000001 0.00000001 
48 Yes 4 0.00000001 0.00000001 
49 Yes 4 0.00000001 0.00000001 
50 Yes 4 0.00000001 0.00000001 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 50 - 9.5 1.296 50 0.2186 0.0022 
L2 12.5 - 0 0.093 50 0.0633 0.0003 
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 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 

47.00 Side Arm Mount [SO 203-3] 50 1.172 0.2072 0.0020 60796 
36.00 Side Arm Mount [SO 203-1] 50 0.735 0.1648 0.0013 21713 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 50 - 9.5 7.789 24 1.3063 0.0133 
L2 12.5 - 0 0.560 24 0.3824 0.0020 
      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 

47.00 Side Arm Mount [SO 203-3] 24 7.045 1.2390 0.0121 10141 
36.00 Side Arm Mount [SO 203-1] 24 4.421 0.9883 0.0082 3622 

  
 
 

 Compression Checks   
 
 

 Pole Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

φPn 
 

K 

Ratio 
Pu 

φPn 

L1 50 - 9.5 (1) TP21.559x10.304x0.25 40.50 0.00 0.0 16.482
6 

-2.68 964.23 0.003  

L2 9.5 - 0 (2) TP23.02x20.2253x0.25 12.50 0.00 0.0 18.329
8 

-3.81 1072.30 0.004  

                    

 
 

 Pole Bending Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 

 
kip-ft 

φMnx 

 
kip-ft 

Ratio 
Mux 

φMnx 

Muy 

 
kip-ft 

φMny 

 
kip-ft 

Ratio 
Muy 

φMny 

L1 50 - 9.5 (1) TP21.559x10.304x0.25 96.69 504.65 0.192 0.00 504.65 0.000 
L2 9.5 - 0 (2) TP23.02x20.2253x0.25 152.61 604.73 0.252 0.00 604.73 0.000 
                  

 
 

 Pole Shear Design Data    
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Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

K 

φVn 

 
K 

Ratio 
Vu 

φVn 

Actual 
Tu 

kip-ft 

φTn 

 
kip-ft 

Ratio 
Tu 

φTn 

L1 50 - 9.5 (1) TP21.559x10.304x0.25 3.97 289.27 0.014 0.40 521.00 0.001 
L2 9.5 - 0 (2) TP23.02x20.2253x0.25 4.97 321.69 0.015 0.40 644.32 0.001 
                  

 
 
 

 Pole Interaction Design Data    
 

Section 
No. 

Elevation 
 

ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Ratio 
Vu 

φVn 

Ratio 
Tu 

φTn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 50 - 9.5 (1) 0.003 0.192 0.000 0.014 0.001 0.195   1.000 4.8.2  
L2 9.5 - 0 (2) 0.004 0.252 0.000 0.015 0.001 0.256   1.000 4.8.2  
                    

 
 
 
 

 Section Capacity Table 
 

Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 50 - 9.5 Pole TP21.559x10.304x0.25 1 -2.68 964.23 19.5 Pass 
L2 9.5 - 0 Pole TP23.02x20.2253x0.25 2 -3.81 1072.30 25.6 Pass 
              Summary   
            Pole (L2) 25.6 Pass 
      RATING = 25.6 Pass 
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APPENDIX B 
 

BASE LEVEL DRAWING 
  



BASE LEVEL DRAWING

ril68982
Snapshot

ril68982
Ellipse

ril68982
Ellipse

ril68982
Ellipse

ril68982
Ellipse

ril68982
Ellipse

ril68982
Callout
(2) PROPOSED AND (2) EXISTING/RELOCATED 7/8 TO 47 FT LEVEL
(2) EXISTING/RELOCATED 7/8 TO 36 FT LEVEL

ril68982
Text Box
Note: The coax cables were conservatively modeled in the pole design as (2) total rows, (3) per row.
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APPENDIX C 
 

ADDITIONAL CALCULATIONS 
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CAISSON Version 15.00    10:44:21 AM Thursday, March 25, 2021
Black & Veatch
**************************************************************************************************
*                                                                                                *
* CAISSON - Pier Foundations Analysis and Design -  Copyright Power Line Systems, Inc. 1993-2016 *
*                                                                                                *
**************************************************************************************************

Project Title: Branford11J
Project Notes: Foundation

Calculation Method: Full 8CD

******* I N P U T   D A T A

Pier Properties

  Diameter          Distance  Concrete     Steel

              of Top of Pier  Strength     Yield

                above Ground            Strength

      (ft)              (ft)     (ksi)     (ksi)

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

      3.00              0.00                    

Soil Properties

  Layer    Type    Thickness    Depth at Top       Density        CU        KP       PHI

                                    of Layer                                            

                        (ft)            (ft)    (lbs/ft^3)     (psf)               (deg)

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

      1    Sand         3.33            0.00         120.0               1.000          
      2    Sand         1.67            3.33         120.0               3.000     30.00
      3    Sand         8.00            5.00          58.0               3.000     30.00

Design (Factored) Loads at Top of Pier

  Moment   Axial     Shear    Additional Safety

            Load      Load       Factor Against

                                   Soil Failure

  (ft-k)  (kips)    (kips)                     

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

   153.0     4.0      5.00                 2.50
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******* R E S U L T S

Calculated Pier Properties

  Length    Weight       Pressure       Pressure          Total

                           Due To         Due To    End-Bearing

                       Axial Load         Weight       Pressure

    (ft)    (kips)          (psf)          (psf)          (psf)

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

  13.000    13.784          565.9         1950.0         2515.9

Ultimate Resisting Forces Along Pier

    Type    Distance of Top of Layer    Thickness       Density        CU        KP    Force    Arm

                      to Top of Pier                                                               

                                (ft)         (ft)    (lbs/ft^3)     (psf)             (kips)   (ft)

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

    Sand                        0.00         3.33         120.0               1.000     5.99   2.22
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    Sand                        3.33         1.67         120.0               3.000    22.54   4.22
    Sand                        5.00         4.20          58.0               3.000    81.89   7.22
    Sand                        9.20         3.80          58.0               3.000   -97.82  11.17

Shear and Moments Along Pier

    Distance below                   Shear                  Moment                      Shear                     Moment

       Top of Pier    (with Safety Factor)    (with Safety Factor)    (without Safety Factor)    (without Safety Factor)

              (ft)                  (kips)                  (ft-k)                     (kips)                     (ft-k)

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

              0.00                    12.6                   393.5                        5.0                      157.4
              1.30                    11.7                   409.5                        4.7                      163.8
              2.60                     8.9                   423.1                        3.6                      169.2
              3.90                    -0.1                   430.7                       -0.0                      172.3
              5.20                   -19.2                   418.7                       -7.7                      167.5
              6.50                   -42.0                   379.2                      -16.8                      151.7
              7.80                   -67.4                   308.4                      -27.0                      123.4
              9.10                   -95.5                   202.8                      -38.2                       81.1
             10.40                   -69.4                    92.5                      -27.8                       37.0
             11.70                   -36.0                    23.7                      -14.4                        9.5
             13.00                     0.0                     0.0                        0.0                        0.0



TIA Revision: H

4 kip

153.0 kip-ft

1334.94 4.00 0.30% Pass

637.38 172.30 27.03% Pass

N Y/N 1.00 0.273 27.33% Pass

65 ksi 2.50 1.33 53.20% Pass

12 "0" if round 6.00 1.74 28.93% Pass

0.25 in

20.2253 in

25.705 in Soil Rating: 53.2%

25.5 ft Structural Rating: 27.3%

23.75 in

3.0 ft

13 ft

90 pcf

58 pcf

Ultimate Gross Bearing, Bc : 8 ksf

3.90 ft

172.30 kip-ft

2.5

Depth Shear Moment

2.6 ft 3.6 kips 169.2 kip-ft

3.9 ft 0 kips 172.3 kip-ft

5.2 ft -7.7 kips 167.5 kip-ft

Depth of Foundation, L:

Bearing Pressure (ksf):

Diameter of Pier, Dp:

# of Sides:

Thickness of Pole, t:

Pier Properties

Dia. at Top of Pole Section:

Dia. at Bot. of Pole Section:

Length of Pole Section:

Diameter at Max Moment, D:

Yield Stress, Fy:

Steel Moment Capacity (k-ft):

Shaft Filled & Encased with Concrete?

Processed Trap Rock Density, δc:

Max Moment

Caisson Analysis

Overturning FOS:

Depth to Zero Shear

Soil Properties

Soil Unit Weight, γ:

Design Checks

Embedded Pole 
This sheet calculates the capacity of an embedded pole according to either 

EIA/TIA-222-F, TIA-222-G, or TIA-222-H.

Moment, Mu:

Embedded Shaft Properties:

Reactions:

Branford11J

Eversource

Tower Weight, Pu:

Soil Moment Capacity (FOS):

Check

Combined Ratio:

Steel Axial Capacity (k):

Rating
Demand/

Limits

Capacity/

Availability

Version 2.1.4
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1. ALL COAXIAL CABLE TO BE SECURED TO THE SUPPORT STRUCTURE AT DISTANCES NOT TO EXCEED 4'-0" OC. ALL COAXIAL CABLE TO BE SECURED TO THE SUPPORT STRUCTURE AT DISTANCES NOT TO EXCEED 4'-0" OC. 2. CONTRACTOR MUST FOLLOW ALL MANUFACTURER'S RECOMMENDATIONS REGARDING THE INSTALLATION OF COAXIAL CABLES, CONTRACTOR MUST FOLLOW ALL MANUFACTURER'S RECOMMENDATIONS REGARDING THE INSTALLATION OF COAXIAL CABLES, CONNECTORS AND ANTENNAS. 3. DESIGN OF THE FOUNDATION WAS BASED ON SUB012 EVERSOURCE SUBSTATION STANDARDS, SECTION 6.D., FOUNDATION STABILITY DESIGN OF THE FOUNDATION WAS BASED ON SUB012 EVERSOURCE SUBSTATION STANDARDS, SECTION 6.D., FOUNDATION STABILITY AND SOIL BEARING CAPACITY. 4. EXISTING ANTENNAS TO BE RELOCATED TO THEIR ORIGINAL CENTER LINE ELEVATION ON THE PROPOSED MOUNTING SYSTEM. EXISTING ANTENNAS TO BE RELOCATED TO THEIR ORIGINAL CENTER LINE ELEVATION ON THE PROPOSED MOUNTING SYSTEM. 5. INSTALL POLE PER MANUFACTURER'S RECOMMENDATIONS. REFER TO SABRE-FWT ERECTION DRAWINGS - 70' H9-LD9 WPE'S. INSTALL POLE PER MANUFACTURER'S RECOMMENDATIONS. REFER TO SABRE-FWT ERECTION DRAWINGS - 70' H9-LD9 WPE'S. 6. BOTH PROPOSED STAND-OFF MOUNTS (P/N: TCHM3-L AND TCHM1-L) SHALL BE INSTALLED WITH A 3'-0" MINIMUM VERTICAL BOTH PROPOSED STAND-OFF MOUNTS (P/N: TCHM3-L AND TCHM1-L) SHALL BE INSTALLED WITH A 3'-0" MINIMUM VERTICAL SEPARATION BETWEEN TOP AND BOTTOM POLE CONNECTIONS. 7. PROPOSED COAX CABLES TO BE STACKED IN ONE ROW. PROPOSED COAX CABLES TO BE STACKED IN ONE ROW. 8. THE GEOTECHNICAL REPORT INDICATED A GROUND WATER TABLE AT 5'. THE GEOTECHNICAL REPORT INDICATED A GROUND WATER TABLE AT 5'. 9. THE PROPOSED STEEL POLE COMES 70'-0" LONG. THE TOP 7'-0" OF THE POLE SHALL BE REMOVED MAKING THE NEW POLE THE PROPOSED STEEL POLE COMES 70'-0" LONG. THE TOP 7'-0" OF THE POLE SHALL BE REMOVED MAKING THE NEW POLE LENGTH 63'-0". ALL EXPOSED STRUCTURAL STEEL, INCLUDING FIELD DRILLED HOLES, SHALL BE CLEANED AND TWO (2) COATS ZRC COLD GALVANIZING COMPOUND (OR ENGINEER APPROVED EQUAL) SHALL BE APPLIED BY BRUSH. FOLLOW THE MANUFACTURER’S RECOMMENDATIONS FOR SURFACE PREPARATION, APPLICATION, DRYING AND CURING TIMES. S RECOMMENDATIONS FOR SURFACE PREPARATION, APPLICATION, DRYING AND CURING TIMES. 10. THE FALL PROTECTION VANG WILL BE REMOVED WITH REMOVAL OF THE TOP 7'-0" OF THE POLE. EVERSOURCE SHALL REPLACE THE FALL PROTECTION VANG WILL BE REMOVED WITH REMOVAL OF THE TOP 7'-0" OF THE POLE. EVERSOURCE SHALL REPLACE THE FALL PROTECTION VANG BY INSTALLING AN EVERSOURCE APPROVED RETROFIT KIT. 11. THE DIRECT EMBED CASING FOUNDATION, INCLUDING FINISH GRADING, SHALL BE INSTALLED PER EVERSOUCE DRAWING THE DIRECT EMBED CASING FOUNDATION, INCLUDING FINISH GRADING, SHALL BE INSTALLED PER EVERSOUCE DRAWING #09000-60015P001 REV. 4, DATED 02/10/2021 (LOCATED IN THE REFERENCE CUTSHEETS SECTION OF THIS DRAWING PACKAGE), WITH THE EXCEPTION OF THE POLE EMBEDMENT DEPTH AND STEEL CASING DIAMETER, WHICH SHOULD BE INSTALLED PER SHEET C-4. 12. NOT ALL EMBED CASING FOUNDATION DETAILS ARE SHOWN, SUCH AS BORE HOLE DIAMETER AND BACKFILL REQUIREMENTS OUTSIDE NOT ALL EMBED CASING FOUNDATION DETAILS ARE SHOWN, SUCH AS BORE HOLE DIAMETER AND BACKFILL REQUIREMENTS OUTSIDE THE STEEL CASING. THE PURPOSE OF THIS FOUNDATION DETAIL IS TO ONLY CONVEY THE POLE EMBEDMENT DEPTH AND STEEL CASING DIAMETER, REMAINING REQUIRED DETAILS ARE SHOWN IN THE DRAWING REFERENCED IN NOTE 11.
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NOTE:    NO  B.G.P.  ON
BEARING PLATE BOTTOM

WEATHERING STEEL
SSPC-SP6 SAND BLASTING IS REQUIRED

! PROPRIETARY AND CONFIDENTIAL !
THIS DOCUMENT AND THE INFORMATION

CONTAINED HEREIN ARE THE SOLE PROPERTY OF
SABRE INDUSTRIES, INC.  DUPLICATION OR

DISSEMINATION OF THIS INFORMATION WITHOUT
PRIOR WRITTEN CONSENT OF SABRE INDUSTRIES,

INC. IS PROHIBITED. 5750 EAST I-20  FORT WORTH, TEXAS  76119 USA
(817) 255-3060

Note: The top 7'-0" of pole will be cut and removed making the total pole height = 63'-0". With a 13' pole embedment, the pole height above grade is 50'-0".



"BUY AMERICA"
DOMESTIC STEEL ONLY

WEATHERING STEEL
SSPC-SP6 SAND BLASTING IS REQUIRED

SHIP LOOSE ITEMS
ITEM PART NO QTY DESCRIPTION

1 PT99970 POLY-COTE PC 110 TOUCH UP
"BLACK" PINT KIT

! PROPRIETARY AND CONFIDENTIAL !
THIS DOCUMENT AND THE INFORMATION

CONTAINED HEREIN ARE THE SOLE PROPERTY OF
SABRE INDUSTRIES, INC.  DUPLICATION OR

DISSEMINATION OF THIS INFORMATION WITHOUT
PRIOR WRITTEN CONSENT OF SABRE INDUSTRIES,

INC. IS PROHIBITED. 5750 EAST I-20  FORT WORTH, TEXAS  76119 USA
(817) 255-3060
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Input Connector N(F) 7/16 
DIN N(F) 7/16

DIN N(F) 7/16 
DIN N(F) 7/16 

DIN N(F) 7/16 
DIN N(F) 7/16 

DIN N(F) 7/16 
DIN N(F) 7/16 

DIN

Type Single Single Dual Single Single Single Dual Dual

EL
EC

TR
IC

A
L

Bandwidth, MHz 14 14 14 5 5 5 5 5

Power, Watts 500 500 350 500 500 500 350 350

Gain, dBd 3 6 3 0 3 6 0 3

Horizontal Beamwidth, degrees 360 360 360 360 360 360 360 360

Vertical Beamwidth, degrees 30 16 30 60 30 16 60 30

Beam Tilt, degrees 0 0 0 0 0 0 0 0

Isolation (minimum), dB N/A N/A 30 N/A N/A N/A 30 30

M
EC

H
A

N
IC

A
L

Number of Connectors 1 1 2 1 1 1 2 2

Flat Plate Area, ft2(m2) 2.53 (0.24) 4.38 (0.41) 4.5 (0.42) 1.9 (0.18) 1.9 (0.18) 2.58 (0.24) 2.4 (0.22) 4.1 (0.38)

Lateral Windload Thrust, Ibf(N) 95 (423) 164 (730) 169 (752) 53 (236) 69 (307) 108 (480) 90 (400) 169 (752)

Survival Wind Speed
	 without ice, mph(kph) 
	 with 0.5” radial ice, mph(kph)

110 (177) 
93 (150)

75 (121) 
60 (97)

75 (121) 
65 (105)

222 (357) 
193 (311)

172 (277) 
150 (241)

110 (177) 
96 (154)

130 (209) 
115 (185)

75 (121) 
65 (105)

Mounting Hardware included DSH3V3R DSH3V3N DSH3V3N DSH2V3R DSH2V3R DSH3V3N DSH3V3R DSH3V3N

D
IM

EN
SI

O
N

S Length, ft(m) 12.7 (3.9) 21.9 (6.7) 22.3 (6.8) 7.7 (2.3) 9.9 (3) 18.1 (5.5) 13.6 (4.1) 24.3 (7.4)

Radome O.D., in(cm) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6)

Mast O.D., in(cm) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4)

Net Weight w/o bracket, lb(kg) 37 (16.8) 60 (27.2) 63 (28.6) 19 (8.6) 26 (11.8) 47 (21.3) 40 (18.1) 70 (31.8)

Shipping Weight, lb(kg) 67 (30.4) 90 (40.8) 93 (42.2) 39 (17.7) 56 (25.4) 77 (34.9) 70 (31.8) 100 (45.4)

VE
R

TI
C

A
L 

PA
TT

ER
N

S

DS1G03F36U-N
DS1G03F36U-D 

DS1G06F36U-N
DS1G06F36U-D

DS2C00F36U-N
DS2C00F36U-D

DS2C03F36U-N
DS2C03F36U-D

DS2C06F36U-N
DS2C06F36U-D

DS1G03F36D-N
DS1G03F36D-D

	 Top 	 Bottom

DS2C00F36D-N
DS2C00F36D-D

	 Top 	 Bottom

DS2C03F36D-N
DS2C03F36D-D

	 Top 	 Bottom

VHF Omni Antennas (160-222 MHz)

DS2C03F36D-D



DETAIL  A
UPPER MOUNTING BRACKET

DETAIL  B
LOWER MOUNTING BRACKET

PARTS LIST

NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

48.5016.17 TOP CHAIN MOUNT BRACKETX-UCMMH31

42.4114.14 LOWER CHAIN MOUNT BRACKETX-UCMSH32

22.091.843.000 inCHAIN MOUNT TIGHTENER BRACKETSHCM-T123

6.110.51 JAW BOLT GALV. 1/2" x 6"JB4124

5.460.91 1/4" x GR40 GALV. CHAIN 3.17'GC4031765

3.440.07 1/2'' HDG HEAVY 2H HEX NUTG12NUT486

1.640.03 1/2" HDG USS FLATWASHERG12FW487

0.750.01 1/2" HDG LOCKWASHERG12LW548

2.110.1821/2'' x 2" HDG HEX BOLT GR5G1202129

100.5816.76 UNIVERSAL ANGLE TUBE 22"X-UAPM22610

0.430.07 1/2'' HDG A325 HEX NUTA12NUT611

2.060.345 in.1/2'' x 5" A325 HDG BOLTA1205612

11.660.97 1/2" X 4-5/8" X 7" X 3" GALV U-BOLTX-UB14581213

7.880.66 1/2" X 2-1/2" X 4-1/2" X 2" GALV. U-BOLTX-UB12121213

1.230.10 3/8" x 2-1/2" HDG HEX BOLT GR5G382121214

0.140.01 3/8" HDG USS FLATWASHERG38FW1215

0.080.01 3/8" HDG LOCKWASHERG38LW1216

0.410.03 3/8'' HDG HEAVY 2H HEX NUTG38NUT1217
A

B

DESCRIPTION

DRAWING USAGE CHECKED BY

ENG. APPROVALDRAWN BY

DWG. NO.

CPD NO.

RH18

1
  O

F
  1

 BMC 3/15/2010

3/9/2010 TCHM3-L

2'-0" STAND-OFF, TRIPLE SECTOR,
TAPER ADJUSTABLE CHAIN MOUNT,

SITE PRO 1

CUSTOMER TCHM3-L
CLASS SUB

PART NO.

81 01

P
A

G
E

TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:
SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES
LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.

Engineering 
Support Team:

 1-888-753-7446

valmont

Locations:
New York, NY
Atlanta, GA
Los Angeles, CA
Plymouth, IN
Salem, OR
Dallas, TX

TOTAL WT. # 267.00

1

10

2

6 8 9

12118

12118

2-3/8" OD PIPE or 4-1/2" OD PIPE
PIPES NOT INCLUDED

6 7 8 9

TAPER ADJUSTMENT IS 6°
TOTAL IN 0.75°
INCREMENTS

6 7 8 13

A REVISED DETAILS  RCH 3/09/2010

REVISION HISTORY
REV DESCRIPTION OF REVISIONS CPD BY DATE

17161514

8764

8764

17161514

MOUNT FOR UPPER LEVEL

TOWER/MAST SIZE AT PROPOSED ANTENNA ATTACHMENT = 8.5"± DIAMETER FOR UPPER LEVEL AND 10"± DIAMETER FOR LOWER LEVEL.
PROPOSED CHAIN MOUNT FITS POLYGON OR ROUND POLES 5"-36" IN DIAMETER.
NOTE: (1) 4" (4.5" OD) SCH 40 x 6'-0" AND (3) 2" (2.375" OD) SCH 40 x 6'-0" MOUNT PIPES ARE REQUIRED.



SECTION A-A
 

A A

PARTS LIST

NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

6.790.85 SMALL PIPE TO PIPE BRACKETX-UPC181

12.913.2320 in1/2" x 20" THREADED ROD (HDG.)G12R-2042

1.140.07 1/2'' HDG HEAVY 2H HEX NUTG12NUT163

0.220.01 1/2" HDG LOCKWASHERG12LW164

0.540.03 1/2" HDG USS FLATWASHERG12FW165

DESCRIPTION

DRAWING USAGE CHECKED BY

ENG. APPROVALDRAWN BY

DWG. NO.

CPD NO.

CEK

1
  O

F
  1

 CEK 2/18/2013

3/13/2009 UPC1

UNIVERSAL PIPE-TO-PIPE
CLAMP SET

FOR SMALL PIPES (1-1/4" TO 4-1/2")

4448

CUSTOMER UPC1
CLASS SUB

PART NO.

81 01

P
A

G
E

TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:
SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES
LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.

Engineering 
Support Team:

 1-888-753-7446

valmont

Locations:
New York, NY
Atlanta, GA
Los Angeles, CA
Plymouth, IN
Salem, OR
Dallas, TX

20"
(REF)

6 3/4"
(REF)

1 7/8"
(REF)

TOTAL WT. # 13.45

REV DESCRIPTION OF REVISIONS CPD BY DATE
REVISION HISTORY

A REDRAWN IN INV, UPDATED VIEWS & TABLE  KC8 8/20/2012

2

3

4

5

1

X4

X4

X4

1-1/4" TO 4-1/2" DIA
ANTENNA MOUNTING PIPE

OR 1-1/2" TO 3" ANGLE
(ORDERED SEPARATELY)

1-1/4" TO 4-1/2" DIA 
TOWER LEG
OR 1-1/2" TO 3" ANGLE
(REF)

MOUNT-PIPE-TO-ANTENNA CLAMPS (TOTAL OF 5 KITS REQUIRED).
SPACE CLAMPS PER ANTENNA MANUFACTURER'S RECOMMENDATIONS.



DETAIL  A
UPPER MOUNTING BRACKET

DETAIL  B
LOWER MOUNTING BRACKET

PARTS LIST

NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

16.1716.17 TOP CHAIN MOUNT BRACKETX-UCMMH11

14.1414.14 LOWER CHAIN MOUNT BRACKETX-UCMSH12

7.361.843.000 inCHAIN MOUNT TIGHTENER BRACKETSHCM-T43

2.040.51 JAW BOLT GALV. 1/2" x 6"JB444

8.144.07 1/4" x GR40 GALV. CHAIN 9.5'GC409525

1.150.07 1/2'' HDG HEAVY 2H HEX NUTG12NUT166

0.550.03 1/2" HDG USS FLATWASHERG12FW167

0.250.01 1/2" HDG LOCKWASHERG12LW188

0.700.1821/2'' x 2" HDG HEX BOLT GR5G120249

33.5316.76 UNIVERSAL ANGLE TUBE 22"X-UAPM22210

0.140.07 1/2'' HDG A325 HEX NUTA12NUT211

0.690.345 in.1/2'' x 5" A325 HDG BOLTA1205212

3.890.97 1/2" X 4-5/8" X 7" X 3" GALV U-BOLTX-UB1458413

2.630.66 1/2" X 2-1/2" X 4-1/2" X 2" GALV. U-BOLTX-UB1212413

0.410.10 3/8" x 2-1/2" HDG HEX BOLT GR5G38212414

0.050.01 3/8" HDG USS FLATWASHERG38FW415

0.030.01 3/8" HDG LOCKWASHERG38LW416

0.140.03 3/8'' HDG HEAVY 2H HEX NUTG38NUT417

A

B

DESCRIPTION

DRAWING USAGE CHECKED BY

ENG. APPROVALDRAWN BY

DWG. NO.

CPD NO.

RH18

1
  O

F
  1

 BMC 3/15/2010

3/12/2010 TCHM1-L

2'-0" STANDOFF, SINGLE SECTOR,
TAPER ADJUSTABLE CHAIN MOUNT,

SITE PRO 1

CUSTOMER TCHM1-L
CLASS SUB

PART NO.

81 01

P
A

G
E

TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:
SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES
LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.

Engineering 
Support Team:

 1-888-753-7446

valmont

Locations:
New York, NY
Atlanta, GA
Los Angeles, CA
Plymouth, IN
Salem, OR
Dallas, TX

TOTAL WT. # 95.80

5

10

6 7 8 9

3
1

8764

12118

12118

6 7 8 9

32

8764

6 7 8 13

TAPER ADJUSTMENT IS 6°
TOTAL IN 0.75°
INCREMENTS

2-3/8" OD PIPE or 4-1/2" OD PIPE
PIPES NOT INCLUDED

17161514

17161514

MOUNT FOR LOWER LEVEL



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-10

Risk Category: III

Soil Class: D - Stiff Soil

Elevation: 6.13 ft (NAVD 88)

Latitude:
Longitude:

41.292531

-72.794633

Wind

Results: 

Wind Speed: 138 Vmph

10-year MRI 78 Vmph

25-year MRI 88 Vmph

50-year MRI 95 Vmph

100-year MRI 103 Vmph

Data Source: ASCE/SEI 7-10, Fig. 26.5-1B and Figs. CC-1–CC-4, and Section 26.5.2, 
incorporating errata of March 12, 2014

Date Accessed: Tue Mar 09 2021

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-10 Standard. Wind speeds 
correspond to approximately a 3% probability of exceedance in 50 years (annual exceedance probability = 
0.000588, MRI = 1,700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-10 Section 26.2. Glazed openings need not be 
protected against wind-borne debris.

Page 1 of 3https://asce7hazardtool.online/ Tue Mar 09 2021

https://asce7hazardtool.online/
ril68982
Text Box
Wind Speed is 140 mph per 2018 Connecticut State Building Code



SS : 0.179

S1 : 0.061

Fa : 1.6

Fv : 2.4

SMS : 0.287

SM1 : 0.147

SDS : 0.191

SD1 : 0.098

TL : 6

PGA : 0.092

PGA M : 0.148

FPGA : 1.6

Ie : 1.25

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Stiff Soil

B

Data Accessed: 

Date Source: 

Tue Mar 09 2021
USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating 
Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2. 
Additional data for site-specific ground motion procedures in accordance with 
ASCE/SEI 7-10 Ch. 21 are available from USGS.

Page 2 of 3https://asce7hazardtool.online/ Tue Mar 09 2021

https://asce7hazardtool.online/


Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 0.75 in.

Concurrent Temperature: 15 F

Gust Speed: 50 mph

Standard ASCE/SEI 7-10, Figs. 10-2 through 10-8

Tue Mar 09 2021

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 50-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.

Page 3 of 3https://asce7hazardtool.online/ Tue Mar 09 2021

https://asce7hazardtool.online/
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  BLACK & VEATCH CORPORATION 
   6800 W 115TH ST, SUITE 2292, OVERLAND PARK, KS 66211 
    +1 913-458-2522 | RILEYJJ@BV.COM  

 

www.bv.com  

March 29, 2021      
MOUNT EVALUATION LETTER 

 
Site Number: ES-106 
Site Name: BRANFORD11J 
Site Data: 272 East Main St.  
 Branford, CT 06405 
Latitude:  41° 17’ 33.11” 
Longitude:  -72° 47’ 40.68” 
 
Black & Veatch Corporation is pleased to submit this “Mount Evaluation Letter” to determine the structural integrity of antenna 
mounting system on the above-mentioned site. The purpose of this evaluation is to determine the capacity of the system in supporting 
the final loading in the attached “Loading Summary”. 
 
Based on our evaluation we have determined the antenna mounting system to be: SUFFICIENT 

Structure Rating (max from all components) = 68.9% 
 
The proposed mounting system will be capable of supporting the existing and proposed equipment, under the assumptions described in 
Section 4 of the report and the following conditions: 
 

• Contractor shall be responsible for the means and methods of construction. 
• Contractor shall inspect the condition of all existing and proposed structural members, all relevant members and connections 

and report any deficiencies to the engineer prior to installation of any new antennas and other equipment. 
 
The scope of this evaluation pertains only to the existing antenna mounting system and does not include examination of the loads 
imparted by the antenna mounting system to the existing tower and its structural components. This document was prepared based on 
information provided to Black & Veatch. If existing conditions do not reflect those represented, this analysis is no longer valid. 
 
Please contact Josh Riley in our Overland Park Office 
at 913-458-2522 if you have any questions or comments. 
 
Sincerely,  
Black & Veatch Corporation 
 
Prepared By:  Joohwan Jung 
Submitted By: Josh Riley, P.E. 
 

03/29/2021
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BRANFORD11J

BLACK & VEATCH

    1. LOADING SUMMARY

1

1

1

1

dbSpectra DS2C03F36D-D

Eversource - - 55 47 Omni Kreco CO-41A

Generic Omni

53

36

47 Omni - Generic OmniEversource - -

Eversource -

Type Manufacturer Model

Eversource - - 60 47

Qty

Omni

- 41 Omni -

March 16, 2021

Appurtenance 

Carrier Position Sector
Antenna RAD 

Center (ft)
Mount 

Centerline (ft)

This analysis analyzes the worst-case scenario for the proposed omni stand-off frame. All levels are deemed sufficient.



BRANFORD11J

BLACK & VEATCH

    2. ANALYSIS CRITERIA SUMMARY

STANDARD TIA-222-H
WIND SPEED Ultimate of 140 mph
WIND SPEED WITH ICE 50 mph with 1.5" radial ice thickness
EXPOSURE CATEGORY C
RISK CATEGORY III
TOPO CATEGORY Flat
CREST HEIGHT N/A
SPECTRAL RESPONSE FACTORS, Ss & S1 0.179 g & 0.061 g

    3. REFERENCES
• American Institute of Steel Construction, AISC 15th Edition
• Telecommunications Industry Association Standard, TIA-222-H & 2018 Connecticut State Building Code
• Mount Assembly Drawing (Model: TCHM3-L) by SitePro 1, dated 03/15/2010
• Mount Assembly Drawing (Model: TCHM1-L) by SitePro 1, dated 03/15/2010

    4. ASSUMPTIONS

•

•

•

•

• Steel grades have been assumed as follows, unless noted otherwise:
Channel, Solid Round, Angle, Plate ASTM A36 (GR 36)
HSS (Rectangular) ASTM 500 (GR B-46)
Pipe   ASTM A53 (GR B-35)
Connection Bolts ASTM A325

The configuration of antennas, mounts, and other appurtenances are as specified in the Loading Summary and the 
referenced drawings.

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

Sector frame center line: located equidistant between top & bottom boom; Platform center line: located at the base 
perimeter of platform, unless otherwise specified.

This analysis may be affected if any assumptions are not valid or have been made in error. Black & Veatch should be notified to 
determine the effect on the structural integrity of the antenna mounting system.

The antenna mounting system was properly fabricated, installed and maintained in good condition in 
accordance with its original design and manufacturer's specifications.

ANALYSIS CRITERIA

March 16, 2021
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    5. RESULTS SUMMARY

*Von Mises SR = (Max Von Mises Value From RISA-3D)/(0.9*Fy)

**Capacity rating per TIA-222-H Section 15.5.

Bending Stress Ratio

Pass Pass

Shear Stress Ratio

Pass68.9% Pass

Mount Pipe: Pipe 4.0 Std 36.9% 27.3%

Name

36.2%Arm: HSS3X3X3/16

March 16, 2021
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March 16, 2021

APPENDIX 1:
MOUNT ANALYSIS REPORT



Client: Eversource Computed By: Joohwan Jung
Site Name: BRANFORD11J (ES-106) Date:

Verified By: JW
BLACK & VEATCH Title: MOUNT ANALYSIS REPORT Date:

   Dead and Live Loads

Maintenance Live Load: LV = 250 lb
Installation Live Load: LM = 0 lb

DS2C03F36D-D

Appurtenance Dead Loads

Name

70

3/16/2021

3/16/2021

Weight 
(lb)



Client: Eversource Computed By: Joohwan Jung
Site Name: BRANFORD11J (ES-106) Date:

Verified By: JW
BLACK & VEATCH Title: MOUNT ANALYSIS REPORT Date:

   Appurtenance Wind Loading Equations TIA-222-H
Exposure Category = Kz = 2.01 (z / zg) 

2/α 2.6.5.2
Risk Category = 

Topographic Category = Kh = e (f · z /H) 2.6.6.2.1
Basic Wind Speed, V = mph

Height Above Ground, z = ft Kzt = [1 + KcKt / Kh]2 2.6.6.2.1
Crest Height, H = ft

Velocity Pressure Coefficient, Kz = Ke = e-0.000032*Zs
2.6.8

Topographic Factor, Kzt = 
Wind Directionality Factor, Kd = qz = 0.00256 KzKztKeKdV2

2.6.11.6
Shielding Factor, Ka = 

Ground Elevation Factor, Ke = FA = qzGh(EPA) 2.6.11.2
Wind Velocity Pressure, qz = psf

Gust Effect Factor, Gh = FM = qzGhCfDp 2.6.11.2

Ca Ca

2.00 2.00638.93 638.930.25 10.94

EPA FT2

58.43

0.25

Normal

C
III
1

140

Height
(ft)

86
N/A

24.30

FA (lb)

1.23

10.94

1.00

DS2C03F36D-D

0.95

Name
Width

(ft)
Tangential 
EPA FT2

1.000

Appurtenance Wind Loads

0.90

1.00

Depth
(ft)

3/16/2021

FA (lb)

3/16/2021



Client: Eversource Computed By: Joohwan Jung
Site Name: BRANFORD11J (ES-106) Date:

Verified By: JW
BLACK & VEATCH Title: MOUNT ANALYSIS REPORT Date:

   Member Wind Loading Equations TIA-222-H
Exposure Category = Kz = 2.01 (z / zg) 

2/α 2.6.5.2
Risk Category = 

Topographic Category = Kh = e (f · z /H) 2.6.6.2.1
Basic Wind Speed, V = mph

Height Above Ground, z = ft Kzt = [1 + KcKt / Kh]2 2.6.6.2.1
Crest Height, H = ft

Velocity Pressure Coefficient, Kz = Ke = e-0.000032*Zs
2.6.8

Topographic Factor, Kzt = 
Wind Directionality Factor, Kd = qz = 0.00256 KzKztKeKdV2

2.6.11.6
Shielding Factor, Ka = 

Ground Elevation Factor, Ke = FA = qzGh(EPA) 2.6.11.2
Wind Velocity Pressure, qz = psf

Gust Effect Factor, Gh = FM = qzGhCfDp 2.6.11.2

2

1.2

3/16/2021

26.29
0.25

3/16/2021

29.220.25

0.380.38

0.95

CfName Width             
(ft)

1.00

1.000
58.43

0.90

Depth               
(ft)

FM                  

(lb)

C

0.25

III
1

1.23

Dp                                    

(ft)

Member Wind Loads

1.00

Arm: HSS3X3X3/16

Mount Pipe: Pipe 4.0 Std

140
86

N/A



Client: Eversource Computed By: Joohwan Jung
Site Name: BRANFORD11J (ES-106) Date:

Verified By: JW
BLACK & VEATCH Title: MOUNT ANALYSIS REPORT Date:

   Appurtenance Ice Dead Loading Equations TIA-222-H
Exposure Category = 

Risk Category = Kh = e (f · z /H) 2.6.6.2.1
Topographic Category = 

Height Above Ground, z = ft Kzt = [1 + KcKt / Kh]2 2.6.6.2.1
Crest Height, H = ft

Design Ice Thickness, Ti = in Kiz = (z/33)0.10
2.6.10

Importance Factor, I = 
Topographic Factor, Kzt = Tiz = TiI Kiz(Kzt)

0.35
2.6.10

Height Escalation Factor, Kiz = 
Factored Ice Thickness, Tiz = in DLice=[(Hice*Dice*Wice) - (H*W*D)]*56pcf

Grating Ice Dead Load, DGice = psf

357.190.57

Vice                         

(ft3)
Depth w/ ice

(ft)

3/16/2021

DLice       

(lb)
24.62

C

1.50
1.15

3/16/2021

Width w/ice
(ft)

DS2C03F36D-D

1.90

1
86

N/A

1.00
1.10

Height w/ ice  
(ft)

Appurtenance Ice Dead Loads

8.86

0.57 6.38

Name

III



Client: Eversource Computed By: Joohwan Jung
Site Name: BRANFORD11J (ES-106) Date:

Verified By: JW
BLACK & VEATCH Title: MOUNT ANALYSIS REPORT Date:

   Member Ice Dead Loading Equations TIA-222-H
Exposure Category = 

Risk Category = Kh = e (f · z /H) 2.6.6.2.1
Topographic Category = 

Height Above Ground, z = ft Kzt = [1 + KcKt / Kh]2 2.6.6.2.1
Crest Height, H = ft

Design Ice Thickness, Ti = in Kiz = (z/33)0.10 2.6.10
Importance Factor, I = 

Topographic Factor, Kzt = Tiz = TiI Kiz(Kzt)
0.35 2.6.10

Height Escalation Factor, Kiz = 
Factored Ice Thickness, Tiz = in Aiz = pi*Tiz*(Dc+Tiz) 2.6.10

Grating Ice Dead Load, DGice = psf
DLice=Aiz*56pcf

0.35

Aiz       
(ft2)
0.25

0.27

0.57

3/16/2021

86
N/A

14.24

14.84

1.15

0.57

Mount Pipe: Pipe 4.0 Std 0.69

1

C

Dc                         
(ft)

1.50

1.00
1.10

Member Ice Dead Loads

Name
Depth w/ ice

(ft)
Width w/ ice 

(ft)
DLice (lb/ft)

0.38

1.90

3/16/2021

8.86

Arm: HSS3X3X3/16

III



Client: Eversource Computed By: Joohwan Jung
Site Name: BRANFORD11J (ES-106) Date:

Verified By: JW
BLACK & VEATCH Title: MOUNT ANALYSIS REPORT Date:

   Appurtenance Ice Wind Loading Equations TIA-222-H
Exposure Category = Kz = 2.01 (z / zg) 

2/α 2.6.5.2
Risk Category = 

Topographic Category = Kh = e (f · z /H) 2.6.6.2.1
Ice Wind Speed, Vice = mph

Height Above Ground, z = ft Kzt = [1 + KcKt / Kh]2 2.6.6.2.1
Crest Height, H = ft

Velocity Pressure Coefficient, Kz = psf Ke = e-0.000032*Zs
2.6.8

Topographic Factor, Kzt = 
Wind Directionality Factor, Kd = qz = 0.00256 KzKztKeKdV2

2.6.11.6
Shielding Factor, Ka = 

Ground Elevation Factory, Ke = FA(ice) = qz(ice)Gh(EPA)A(ice) 2.6.11.2
Ice Wind Velocity Pressure, qz(ice) = 

Factored Ice Thickness, Tiz = in FM(ice) = qz(ice)GhCfDp(ice) 2.6.11.2
Gust Effect Factor, Gh = 

Ca Ca

- -

1

24.62

0.95

Normal

144.820.57

EPA FT2

DS2C03F36D-D

Name

3/16/2021

3/16/2021

Tangential

144.82

FA (lb)FA (lb) EPA FT2

19.43

0.90

C

1.00

III
1

50

1.000
7.453
1.90

19.43

Appurtenance Ice Wind Loads

Width
w/ Ice (ft)

Depth
w/ Ice (ft)

Height
w/ Ice (ft)

86
N/A
1.23

0.57



Client: Eversource Computed By: Joohwan Jung
Site Name: BRANFORD11J (ES-106) Date:

Verified By: JW
BLACK & VEATCH Title: MOUNT ANALYSIS REPORT Date:

   Member Ice Wind Loading Equations TIA-222-H
Exposure Category = Kz = 2.01 (z / zg) 

2/α 2.6.5.2
Risk Category = 

Topographic Category = Kh = e (f · z /H) 2.6.6.2.1
Ice Wind Speed, Vice = mph

Height Above Ground, z = ft Kzt = [1 + KcKt / Kh]2 2.6.6.2.1
Crest Height, H = ft

Velocity Pressure Coefficient, Kz = psf Ke = e-0.000032*Zs
2.6.8

Topographic Factor, Kzt = 
Wind Directionality Factor, Kd = qz = 0.00256 KzKztKeKdV2

2.6.11.6
Shielding Factor, Ka = 

Ground Elevation Factory, Ke = FA(ice) = qz(ice)Gh(EPA)A(ice) 2.6.11.2
Ice Wind Velocity Pressure, qz(ice) = 

Factored Ice Thickness, Tiz = in FM(ice) = qz(ice)GhCfDp(ice) 2.6.11.2
Gust Effect Factor, Gh = 

2

1.2

1.23

FM(ice)

(lb/ft)

6.18

Width
w/ Ice (ft)

Mount Pipe: Pipe 4.0 Std

III
1

50

Member Ice Wind Loads

0.95
0.90

0.57

0.69

Name

Arm: HSS3X3X3/16

1.90

1.000

Cf

1.00

86
N/A

C

3/16/2021

3/16/2021

1

Dp(ice)

(ft)
Depth

w/ Ice (ft)

7.453

0.57

0.69

8.440.57



Client: Eversource Computed By: Joohwan Jung
Site Name: BRANFORD11J (ES-106) Date:

Verified By: JW
BLACK & VEATCH Title: MOUNT ANALYSIS REPORT Date:

   Seismic Loading Equations TIA-222-H

Site Class = SD1 = 2/3 FvS1 2.7.5
Spectral Response, Ss = g

Max Spectral Response, S1 = g SDS = 2/3 FaSs ≥ SD1 2.7.5
Accel. Site Coefficient, Fa =

Vel. Site Coefficient, Fv = Cs = 1/2 SDS I ≥ 0.03 2.7.7.1.1
Design Spec. Response (1 sec), SD1 =

Design Spec. Response, SDS = EH = As Cs W 2.7.7
Importantance Factor, I = 

Seismic Response Coefficient, Cs = EV = As 0.2 SDS W 2.7.6
Amplification Factor, As =

DS2C03F36D-D

0.099

EH (lb)Weight 
(lb)

7.66

0.171

0.114
3

D

0.062
1.60
2.40

0.182
1.25

23.9470

Appurtenance Seismic Loads

Name EV (lb)

3/16/2021

3/16/2021
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APPENDIX 2:
RISA PRINTOUTS



Black & Veatch Corp.

Joohwan Jung

405025.2021.2200

BRANFORD11J Risa Model

SK - 1

Mar 16, 2021 at 1:21 PM

BRANFORD11J Risa Model.r3d

Y

XZ

Envelope Only Solution



Black & Veatch Corp.

Joohwan Jung

405025.2021.2200

BRANFORD11J Risa Model

SK - 2

Mar 16, 2021 at 1:21 PM

BRANFORD11J Risa Model.r3d

Y

XZ

Envelope Only Solution



Black & Veatch Corp.

Joohwan Jung

405025.2021.2200

BRANFORD11J Risa Model

SK - 3

Mar 16, 2021 at 1:21 PM

BRANFORD11J Risa Model.r3d

.42

.3
7

.3
7

N
C

NC

.69

.3
7

N
C

.3
7

NC

.3
7

N
C

NC

.3
7

N
C

N
C

Y

XZ

Code Check

( Env )

No Calc

  > 1.0

.90-1.0

.75-.90

.50-.75

 0.-.50

Member Code Checks Displayed (Enveloped)
Envelope Only Solution



Black & Veatch Corp.

Joohwan Jung

405025.2021.2200

BRANFORD11J Risa Model

SK - 4

Mar 16, 2021 at 1:21 PM

BRANFORD11J Risa Model.r3d

.18

.2
7

.2
7

N
C

NC

.36

.2
7

N
C

.2
7

NC

.2
7

N
C

NC

.2
7

N
C

N
C

Y

XZ

Shear Check

( Env )

No Calc

  > 1.0

.90-1.0

.75-.90

.50-.75

 0.-.50

Member Shear Checks Displayed (Enveloped)
Envelope Only Solution



Black & Veatch Corp.

Joohwan Jung

405025.2021.2200

BRANFORD11J Risa Model

SK - 5

Mar 16, 2021 at 1:21 PM

BRANFORD11J Risa Model.r3d

-70lb

Y

XZ

Loads: BLC 1, DL                              
Envelope Only Solution



Company : Black & Veatch Corp. Mar 16, 2021
1:22 PMDesigner : Joohwan Jung

Job Number : 405025.2021.2200 Checked By: JW
Model Name : BRANFORD11J Risa Model

(Global) Model Settings

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

5 
97 
Yes
Yes
Yes
Yes
144
.12
0.50%
Yes
Yes
3
32.2
24
4
Y
XZ
Sparse Accelerated
Accelerated Solver

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

AISC 15th(360-16): LRFD
Yes(Iterative)
None
None
None
< 100F
None
None
None - Building
None

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

4
4
Exact Integration
.65
Rectangular
Yes
No
No
Yes
No
REBAR_SET_ASTMA615
1
8

RISA-3D Version 17.0.4      Page 1 [C:\...\...\...\...\...\New folder\BRANFORD\BRANFORD11J Risa Model.r3d] 



Company : Black & Veatch Corp. Mar 16, 2021
1:22 PMDesigner : Joohwan Jung

Job Number : 405025.2021.2200 Checked By: JW
Model Name : BRANFORD11J Risa Model

(Global) Model Settings, Continued

Seismic Code
Seismic Base Elevation (ft)
Add Base Weight?
Ct X
Ct Z
T X (sec)
T Z (sec)
R X
R Z

None
Not Entered
Yes
.02
.02
Not Entered
Not Entered
3
3

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm (/1E...Density[k/ft... Yield[ksi] Ry Fu[ksi] Rt

1 A992 29000 11154 .3 .65 .49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 .3 .65 .49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 .3 .65 .527 42 1.4 58 1.3
5 A500 Gr.B Rect 29000 11154 .3 .65 .527 46 1.4 58 1.3
6 A53 Gr.B 29000 11154 .3 .65 .49 35 1.6 60 1.2
7 A1085 29000 11154 .3 .65 .49 50 1.4 65 1.3

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rules A [in2] Iyy [in4] Izz [in4] J [in4]

1 Arm HSS3X3X3 Beam None A53 Gr.B Typical 1.89 2.46 2.46 4.03
2 Mount Pipe PIPE_4.0 Column None A53 Gr.B Typical 2.96 6.82 6.82 13.6

General Material Properties

Label E [ksi] G [ksi] Nu Therm (/1E5 F) Density[k/ft^3]

1 gen_Conc3NW 3155 1372 .15 .6 .145
2 gen_Conc4NW 3644 1584 .15 .6 .145
3 gen_Conc3LW 2085 906 .15 .6 .11
4 gen_Conc4LW 2408 1047 .15 .6 .11
5 gen_Alum 10600 4077 .3 1.29 .173
6 gen_Steel 29000 11154 .3 .65 .49
7 RIGID 1e+6 .3 0 0

Joint Boundary Conditions

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

1 N1 Reaction Reaction Reaction Reaction Reaction Reaction
2 N11 Reaction Reaction Reaction Reaction Reaction Reaction

Member Primary Data

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

1 M1 N1 N2 Arm Beam None A53 Gr.B Typical
2 M2 N3 N4 Mount Pipe Column None A53 Gr.B Typical
3 M3 N10 N7 RIGID None None RIGID Typical
4 M4 N9 N6 RIGID None None RIGID Typical
5 M5 N8 N5 RIGID None None RIGID Typical
6 M6 N11 N12 Arm Beam None A53 Gr.B Typical
7 M7 N13 N14 RIGID None None RIGID Typical

RISA-3D Version 17.0.4      Page 2 [C:\...\...\...\...\...\New folder\BRANFORD\BRANFORD11J Risa Model.r3d] 



Company : Black & Veatch Corp. Mar 16, 2021
1:22 PMDesigner : Joohwan Jung

Job Number : 405025.2021.2200 Checked By: JW
Model Name : BRANFORD11J Risa Model

Member Advanced Data

Label I Release J Release I Offset[in] J Offset[in] T/C Only Physical Defl Rat...Analysis ... Inactive Seismic...

1 M1 Yes None
2 M2 Yes ** NA ** None
3 M3 Yes ** NA ** None
4 M4 Yes ** NA ** None
5 M5 Yes ** NA ** None
6 M6 Yes None
7 M7 Yes ** NA ** None

Hot Rolled Steel Design Parameters

Label Shape Length[ft] Lbyy[ft] Lbzz[ft] Lcomp top[ft] Lcomp bot[ft] L-torqu... Kyy Kzz Cb Function

1 M1 Arm 1.833 Lateral

2 M2 Mount Pipe 6 Lateral

3 M6 Arm 1.833 Lateral

Basic Load Cases

BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

1 DL DL -1 1
2 Maintenance LL - LV LL 1
3 Installation LL - LM LL 1
4 Wind - 0 Deg (X) WL 1 3
5 Wind - 30 Deg (X) WL 1 3
6 Wind - 60 Deg (X) WL 1 3
7 Wind - 90 Deg (X) WL 1 3
8 Wind - 120 Deg (X) WL 1 3
9 Wind - 150 Deg (X) WL 1 3
10 Wind - 180 Deg (X) WL 1 3
11 Wind - 210 Deg (X) WL 1 3
12 Wind - 240 Deg (X) WL 1 3
13 Wind - 270 Deg (X) WL 1 3
14 Wind - 300 Deg (X) WL 1 3
15 Wind - 330 Deg (X) WL 1 3
16 Wind - 0 Deg (Z) WL 1 3
17 Wind - 30 Deg (Z) WL 1 3
18 Wind - 60 Deg (Z) WL 1 3
19 Wind - 90 Deg (Z) WL 1 3
20 Wind - 120 Deg (Z) WL 1 3
21 Wind - 150 Deg (Z) WL 1 3
22 Wind - 180 Deg (Z) WL 1 3
23 Wind - 210 Deg (Z) WL 1 3
24 Wind - 240 Deg (Z) WL 1 3
25 Wind - 270 Deg (Z) WL 1 3
26 Wind - 300 Deg (Z) WL 1 3
27 Wind - 330 Deg (Z) WL 1 3
28 Ice DL DL 1 3
29 Ice Wind - 0 Deg (X) WL 1 3
30 Ice Wind - 30 Deg (X) WL 1 3
31 Ice Wind - 60 Deg (X) WL 1 3
32 Ice Wind - 90 Deg (X) WL 1 3
33 Ice Wind - 120 Deg (X) WL 1 3
34 Ice Wind - 150 Deg (X) WL 1 3
35 Ice Wind - 180 Deg (X) WL 1 3
36 Ice Wind - 210 Deg (X) WL 1 3
37 Ice Wind - 240 Deg (X) WL 1 3
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Company : Black & Veatch Corp. Mar 16, 2021
1:22 PMDesigner : Joohwan Jung

Job Number : 405025.2021.2200 Checked By: JW
Model Name : BRANFORD11J Risa Model

Basic Load Cases (Continued)

BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

38 Ice Wind - 270 Deg (X) WL 1 3
39 Ice Wind - 300 Deg (X) WL 1 3
40 Ice Wind - 330 Deg (X) WL 1 3
41 Ice Wind - 0 Deg (Z) WL 1 3
42 Ice Wind - 30 Deg (Z) WL 1 3
43 Ice Wind - 60 Deg (Z) WL 1 3
44 Ice Wind - 90 Deg (Z) WL 1 3
45 Ice Wind - 120 Deg (Z) WL 1 3
46 Ice Wind - 150 Deg (Z) WL 1 3
47 Ice Wind - 180 Deg (Z) WL 1 3
48 Ice Wind - 210 Deg (Z) WL 1 3
49 Ice Wind - 240 Deg (Z) WL 1 3
50 Ice Wind - 270 Deg (Z) WL 1 3
51 Ice Wind - 300 Deg (Z) WL 1 3
52 Ice Wind - 330 Deg (Z) WL 1 3
53 Lateral Seismic - Eh (... ELX .342 1
54 Lateral Seismic - Eh (Z) ELZ .342 1
55 Vertical Seismic - Ev (... ELY -.109 1

Load Combinations

Description S... P... S... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa...

1 WIND LOAD COMBOS (140 MPH)

2 1.2DL + WL (0 DEG) Yes Y 1 1.2 4 1 16 1
3 1.2DL + WL (30 DEG) Yes Y 1 1.2 5 1 17 1
4 1.2DL + WL (60 DEG) Yes Y 1 1.2 6 1 18 1
5 1.2DL + WL (90 DEG) Yes Y 1 1.2 7 1 19 1
6 1.2DL + WL (120 DEG) Yes Y 1 1.2 8 1 20 1
7 1.2DL + WL (150 DEG) Yes Y 1 1.2 9 1 21 1
8 1.2DL + WL (180 DEG) Yes Y 1 1.2 10 1 22 1
9 1.2DL + WL (210 DEG) Yes Y 1 1.2 11 1 23 1
10 1.2DL + WL (240 DEG) Yes Y 1 1.2 12 1 24 1
11 1.2DL + WL (270 DEG) Yes Y 1 1.2 13 1 25 1
12 1.2DL + WL (300 DEG) Yes Y 1 1.2 14 1 26 1
13 1.2DL + WL (330 DEG) Yes Y 1 1.2 15 1 27 1
14
15 MOUNT LOAD COMBOS (30 MP...

16 1.4DL Yes Y 1 1.4
17 1.2DL + 1.5LV Yes Y 1 1.2 2 1.5
18 1.2DL + 1.5LM + WL (0 DEG) Yes Y 1 1.2 3 1.5 4 .046 16 .046

19 1.2DL + 1.5LM + WL (30 DEG) Yes Y 1 1.2 3 1.5 5 .046 17 .046

20 1.2DL + 1.5LM + WL (60 DEG) Yes Y 1 1.2 3 1.5 6 .046 18 .046

21 1.2DL + 1.5LM + WL (90 DEG) Yes Y 1 1.2 3 1.5 7 .046 19 .046

22 1.2DL + 1.5LM + WL (120 DEG) Yes Y 1 1.2 3 1.5 8 .046 20 .046

23 1.2DL + 1.5LM + WL (150 DEG) Yes Y 1 1.2 3 1.5 9 .046 21 .046

24 1.2DL + 1.5LM + WL (180 DEG) Yes Y 1 1.2 3 1.5 10 .046 22 .046

25 1.2DL + 1.5LM + WL (210 DEG) Yes Y 1 1.2 3 1.5 11 .046 23 .046

26 1.2DL + 1.5LM + WL (240 DEG) Yes Y 1 1.2 3 1.5 12 .046 24 .046

27 1.2DL + 1.5LM + WL (270 DEG) Yes Y 1 1.2 3 1.5 13 .046 25 .046

28 1.2DL + 1.5LM + WL (300 DEG) Yes Y 1 1.2 3 1.5 14 .046 26 .046

29 1.2DL + 1.5LM + WL (330 DEG) Yes Y 1 1.2 3 1.5 15 .046 27 .046

30
31 ICE LOAD COMBOS (1.5", 50 M...

32 1.2DL + Ice DL + Ice WL (0 DEG) Yes Y 1 1.2 28 1 29 1 41 1
33 1.2DL + Ice DL + Ice WL (30 DEG) Yes Y 1 1.2 28 1 30 1 42 1
34 1.2DL + Ice DL + Ice WL (60 DEG) Yes Y 1 1.2 28 1 31 1 43 1
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Load Combinations (Continued)

Description S... P... S... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa...

35 1.2DL + Ice DL + Ice WL (90 DEG) Yes Y 1 1.2 28 1 32 1 44 1
36 1.2DL + Ice DL + Ice WL (120 DE...Yes Y 1 1.2 28 1 33 1 45 1
37 1.2DL + Ice DL + Ice WL (150 DE...Yes Y 1 1.2 28 1 34 1 46 1
38 1.2DL + Ice DL + Ice WL (180 DE...Yes Y 1 1.2 28 1 35 1 47 1
39 1.2DL + Ice DL + Ice WL (210 DE...Yes Y 1 1.2 28 1 36 1 48 1
40 1.2DL + Ice DL + Ice WL (240 DE...Yes Y 1 1.2 28 1 37 1 49 1
41 1.2DL + Ice DL + Ice WL (270 DE...Yes Y 1 1.2 28 1 38 1 50 1
42 1.2DL + Ice DL + Ice WL (300 DE...Yes Y 1 1.2 28 1 39 1 51 1
43 1.2DL + Ice DL + Ice WL (330 DE...Yes Y 1 1.2 28 1 40 1 52 1
44
45 SEISMIC LOAD COMBOS
46 1.2DL + Ev (Y) + Eh (X) Yes Y 1 1.2 55 1 53 1
47 1.2DL - Ev (Y) + Eh (X) Yes Y 1 1.2 55 -1 53 1
48 1.2DL + Ev (Y) - Eh (X) Yes Y 1 1.2 55 1 53 -1
49 1.2DL - Ev (Y) - Eh (X) Yes Y 1 1.2 55 -1 53 -1
50 1.2DL + Ev (Y) + Eh (Z) Yes Y 1 1.2 55 1 54 1
51 1.2DL - Ev (Y) + Eh (Z) Yes Y 1 1.2 55 -1 54 1
52 1.2DL + Ev (Y) - Eh (Z) Yes Y 1 1.2 55 1 54 -1
53 1.2DL - Ev (Y) - Eh (Z) Yes Y 1 1.2 55 -1 54 -1
54

Envelope Joint Reactions

Joint X [lb] LC Y [lb] LC Z [lb] LC MX [k-in] LC MY [k-in] LC MZ [k-in] LC

1 N1 max 3161.879 2 732.703 2 2863.876 5 9.786 5 41.668 11 5.276 2
2 min -3270.203 8 -538.645 8 -2863.876 11 -9.786 11 -41.668 5 -3.156 8
3 N11 max 2366.394 8 723.463 8 1960.058 11 3.118 5 21.052 5 5.388 8
4 min -2258.069 2 -547.885 2 -1960.058 5 -3.118 11 -21.052 11 -3.397 2
5 Totals: max 903.809 2 683.261 38 903.818 5
6 min -903.809 8 167.963 49 -903.818 11

Envelope AISC 15th(360-16): LRFD Steel Code Checks

Member Shape Code Check Loc[ft] LC Shear ...Loc[ft] Dir LC phi*Pnc ...phi*Pnt [...phi*Mn y...phi*Mn z...Cb Eqn

1 M1 HSS3X3X3 .689 0 11 .362 0 z 11 58412.63 59535 62.055 62.055 2....H1-1b
2 M2 PIPE_4.0 .369 2.75 11 .273 2.75 11 83097.9... 93240 127.575127.575 1....H1-1b
3 M6 HSS3X3X3 .417 1.833 10 .183 1.833 z 11 58412.63 59535 62.055 62.055 2....H1-1b
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Input Connector N(F) 7/16 
DIN N(F) 7/16

DIN N(F) 7/16 
DIN N(F) 7/16 

DIN N(F) 7/16 
DIN N(F) 7/16 

DIN N(F) 7/16 
DIN N(F) 7/16 

DIN

Type Single Single Dual Single Single Single Dual Dual

EL
EC

TR
IC

A
L

Bandwidth, MHz 14 14 14 5 5 5 5 5

Power, Watts 500 500 350 500 500 500 350 350

Gain, dBd 3 6 3 0 3 6 0 3

Horizontal Beamwidth, degrees 360 360 360 360 360 360 360 360

Vertical Beamwidth, degrees 30 16 30 60 30 16 60 30

Beam Tilt, degrees 0 0 0 0 0 0 0 0

Isolation (minimum), dB N/A N/A 30 N/A N/A N/A 30 30

M
EC

H
A

N
IC

A
L

Number of Connectors 1 1 2 1 1 1 2 2

Flat Plate Area, ft2(m2) 2.53 (0.24) 4.38 (0.41) 4.5 (0.42) 1.9 (0.18) 1.9 (0.18) 2.58 (0.24) 2.4 (0.22) 4.1 (0.38)

Lateral Windload Thrust, Ibf(N) 95 (423) 164 (730) 169 (752) 53 (236) 69 (307) 108 (480) 90 (400) 169 (752)

Survival Wind Speed
	 without ice, mph(kph) 
	 with 0.5” radial ice, mph(kph)

110 (177) 
93 (150)

75 (121) 
60 (97)

75 (121) 
65 (105)

222 (357) 
193 (311)

172 (277) 
150 (241)

110 (177) 
96 (154)

130 (209) 
115 (185)

75 (121) 
65 (105)

Mounting Hardware included DSH3V3R DSH3V3N DSH3V3N DSH2V3R DSH2V3R DSH3V3N DSH3V3R DSH3V3N

D
IM

EN
SI

O
N

S Length, ft(m) 12.7 (3.9) 21.9 (6.7) 22.3 (6.8) 7.7 (2.3) 9.9 (3) 18.1 (5.5) 13.6 (4.1) 24.3 (7.4)

Radome O.D., in(cm) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6)

Mast O.D., in(cm) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4)

Net Weight w/o bracket, lb(kg) 37 (16.8) 60 (27.2) 63 (28.6) 19 (8.6) 26 (11.8) 47 (21.3) 40 (18.1) 70 (31.8)

Shipping Weight, lb(kg) 67 (30.4) 90 (40.8) 93 (42.2) 39 (17.7) 56 (25.4) 77 (34.9) 70 (31.8) 100 (45.4)

VE
R

TI
C

A
L 

PA
TT

ER
N

S

DS1G03F36U-N
DS1G03F36U-D 

DS1G06F36U-N
DS1G06F36U-D

DS2C00F36U-N
DS2C00F36U-D

DS2C03F36U-N
DS2C03F36U-D

DS2C06F36U-N
DS2C06F36U-D

DS1G03F36D-N
DS1G03F36D-D

	 Top 	 Bottom

DS2C00F36D-N
DS2C00F36D-D

	 Top 	 Bottom

DS2C03F36D-N
DS2C03F36D-D

	 Top 	 Bottom

VHF Omni Antennas (160-222 MHz)

DS2C03F36D-D



DETAIL  A
UPPER MOUNTING BRACKET

DETAIL  B
LOWER MOUNTING BRACKET

PARTS LIST

NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

48.5016.17 TOP CHAIN MOUNT BRACKETX-UCMMH31

42.4114.14 LOWER CHAIN MOUNT BRACKETX-UCMSH32

22.091.843.000 inCHAIN MOUNT TIGHTENER BRACKETSHCM-T123

6.110.51 JAW BOLT GALV. 1/2" x 6"JB4124

5.460.91 1/4" x GR40 GALV. CHAIN 3.17'GC4031765

3.440.07 1/2'' HDG HEAVY 2H HEX NUTG12NUT486

1.640.03 1/2" HDG USS FLATWASHERG12FW487

0.750.01 1/2" HDG LOCKWASHERG12LW548

2.110.1821/2'' x 2" HDG HEX BOLT GR5G1202129

100.5816.76 UNIVERSAL ANGLE TUBE 22"X-UAPM22610

0.430.07 1/2'' HDG A325 HEX NUTA12NUT611

2.060.345 in.1/2'' x 5" A325 HDG BOLTA1205612

11.660.97 1/2" X 4-5/8" X 7" X 3" GALV U-BOLTX-UB14581213

7.880.66 1/2" X 2-1/2" X 4-1/2" X 2" GALV. U-BOLTX-UB12121213

1.230.10 3/8" x 2-1/2" HDG HEX BOLT GR5G382121214

0.140.01 3/8" HDG USS FLATWASHERG38FW1215

0.080.01 3/8" HDG LOCKWASHERG38LW1216

0.410.03 3/8'' HDG HEAVY 2H HEX NUTG38NUT1217
A

B

DESCRIPTION

DRAWING USAGE CHECKED BY

ENG. APPROVALDRAWN BY

DWG. NO.

CPD NO.

RH18

1
  O

F
  1

 BMC 3/15/2010

3/9/2010 TCHM3-L

2'-0" STAND-OFF, TRIPLE SECTOR,
TAPER ADJUSTABLE CHAIN MOUNT,

SITE PRO 1

CUSTOMER TCHM3-L
CLASS SUB

PART NO.

81 01

P
A

G
E

TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:
SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES
LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.

Engineering 
Support Team:

 1-888-753-7446

valmont

Locations:
New York, NY
Atlanta, GA
Los Angeles, CA
Plymouth, IN
Salem, OR
Dallas, TX

TOTAL WT. # 267.00

1

10

2

6 8 9

12118

12118

2-3/8" OD PIPE or 4-1/2" OD PIPE
PIPES NOT INCLUDED

6 7 8 9

TAPER ADJUSTMENT IS 6°
TOTAL IN 0.75°
INCREMENTS

6 7 8 13

A REVISED DETAILS  RCH 3/09/2010

REVISION HISTORY
REV DESCRIPTION OF REVISIONS CPD BY DATE

17161514

8764

8764

17161514

MOUNT FOR UPPER LEVEL

TOWER/MAST SIZE AT PROPOSED ANTENNA ATTACHMENT = 8.5"± DIAMETER FOR UPPER LEVEL AND 10"± DIAMETER FOR LOWER LEVEL.
PROPOSED CHAIN MOUNT FITS POLYGON OR ROUND POLES 5"-36" IN DIAMETER.
NOTE: (1) 4" (4.5" OD) SCH 40 x 6'-0" AND (3) 2" (2.375" OD) SCH 40 x 6'-0" MOUNT PIPES ARE REQUIRED.



SECTION A-A
 

A A

PARTS LIST

NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

6.790.85 SMALL PIPE TO PIPE BRACKETX-UPC181

12.913.2320 in1/2" x 20" THREADED ROD (HDG.)G12R-2042

1.140.07 1/2'' HDG HEAVY 2H HEX NUTG12NUT163

0.220.01 1/2" HDG LOCKWASHERG12LW164

0.540.03 1/2" HDG USS FLATWASHERG12FW165

DESCRIPTION

DRAWING USAGE CHECKED BY

ENG. APPROVALDRAWN BY

DWG. NO.

CPD NO.

CEK

1
  O

F
  1

 CEK 2/18/2013

3/13/2009 UPC1

UNIVERSAL PIPE-TO-PIPE
CLAMP SET

FOR SMALL PIPES (1-1/4" TO 4-1/2")

4448

CUSTOMER UPC1
CLASS SUB

PART NO.

81 01

P
A

G
E

TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:
SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES
LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.

Engineering 
Support Team:

 1-888-753-7446

valmont

Locations:
New York, NY
Atlanta, GA
Los Angeles, CA
Plymouth, IN
Salem, OR
Dallas, TX

20"
(REF)

6 3/4"
(REF)

1 7/8"
(REF)

TOTAL WT. # 13.45

REV DESCRIPTION OF REVISIONS CPD BY DATE
REVISION HISTORY

A REDRAWN IN INV, UPDATED VIEWS & TABLE  KC8 8/20/2012

2

3

4

5

1

X4

X4

X4

1-1/4" TO 4-1/2" DIA
ANTENNA MOUNTING PIPE

OR 1-1/2" TO 3" ANGLE
(ORDERED SEPARATELY)

1-1/4" TO 4-1/2" DIA 
TOWER LEG
OR 1-1/2" TO 3" ANGLE
(REF)

MOUNT-PIPE-TO-ANTENNA CLAMPS (TOTAL OF 5 KITS REQUIRED).
SPACE CLAMPS PER ANTENNA MANUFACTURER'S RECOMMENDATIONS.



DETAIL  A
UPPER MOUNTING BRACKET

DETAIL  B
LOWER MOUNTING BRACKET

PARTS LIST

NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

16.1716.17 TOP CHAIN MOUNT BRACKETX-UCMMH11

14.1414.14 LOWER CHAIN MOUNT BRACKETX-UCMSH12

7.361.843.000 inCHAIN MOUNT TIGHTENER BRACKETSHCM-T43

2.040.51 JAW BOLT GALV. 1/2" x 6"JB444

8.144.07 1/4" x GR40 GALV. CHAIN 9.5'GC409525

1.150.07 1/2'' HDG HEAVY 2H HEX NUTG12NUT166

0.550.03 1/2" HDG USS FLATWASHERG12FW167

0.250.01 1/2" HDG LOCKWASHERG12LW188

0.700.1821/2'' x 2" HDG HEX BOLT GR5G120249

33.5316.76 UNIVERSAL ANGLE TUBE 22"X-UAPM22210

0.140.07 1/2'' HDG A325 HEX NUTA12NUT211

0.690.345 in.1/2'' x 5" A325 HDG BOLTA1205212

3.890.97 1/2" X 4-5/8" X 7" X 3" GALV U-BOLTX-UB1458413

2.630.66 1/2" X 2-1/2" X 4-1/2" X 2" GALV. U-BOLTX-UB1212413

0.410.10 3/8" x 2-1/2" HDG HEX BOLT GR5G38212414

0.050.01 3/8" HDG USS FLATWASHERG38FW415

0.030.01 3/8" HDG LOCKWASHERG38LW416

0.140.03 3/8'' HDG HEAVY 2H HEX NUTG38NUT417

A

B

DESCRIPTION

DRAWING USAGE CHECKED BY

ENG. APPROVALDRAWN BY

DWG. NO.

CPD NO.

RH18

1
  O

F
  1

 BMC 3/15/2010

3/12/2010 TCHM1-L

2'-0" STANDOFF, SINGLE SECTOR,
TAPER ADJUSTABLE CHAIN MOUNT,

SITE PRO 1

CUSTOMER TCHM1-L
CLASS SUB

PART NO.

81 01

P
A

G
E

TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:
SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES
LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.

Engineering 
Support Team:

 1-888-753-7446

valmont

Locations:
New York, NY
Atlanta, GA
Los Angeles, CA
Plymouth, IN
Salem, OR
Dallas, TX

TOTAL WT. # 95.80

5

10

6 7 8 9

3
1

8764

12118

12118

6 7 8 9

32

8764

6 7 8 13

TAPER ADJUSTMENT IS 6°
TOTAL IN 0.75°
INCREMENTS

2-3/8" OD PIPE or 4-1/2" OD PIPE
PIPES NOT INCLUDED

17161514

17161514

MOUNT FOR LOWER LEVEL



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-10

Risk Category: III

Soil Class: D - Stiff Soil

Elevation: 6.13 ft (NAVD 88)

Latitude:
Longitude:

41.292531

-72.794633

Wind

Results: 

Wind Speed: 138 Vmph

10-year MRI 78 Vmph

25-year MRI 88 Vmph

50-year MRI 95 Vmph

100-year MRI 103 Vmph

Data Source: ASCE/SEI 7-10, Fig. 26.5-1B and Figs. CC-1–CC-4, and Section 26.5.2, 
incorporating errata of March 12, 2014

Date Accessed: Tue Mar 09 2021

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-10 Standard. Wind speeds 
correspond to approximately a 3% probability of exceedance in 50 years (annual exceedance probability = 
0.000588, MRI = 1,700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-10 Section 26.2. Glazed openings need not be 
protected against wind-borne debris.
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Text Box
Wind Speed is 140 mph per 2018 Connecticut State Building Code



SS : 0.179

S1 : 0.061

Fa : 1.6

Fv : 2.4

SMS : 0.287

SM1 : 0.147

SDS : 0.191

SD1 : 0.098

TL : 6

PGA : 0.092

PGA M : 0.148

FPGA : 1.6

Ie : 1.25

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Stiff Soil

B

Data Accessed: 

Date Source: 

Tue Mar 09 2021
USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating 
Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2. 
Additional data for site-specific ground motion procedures in accordance with 
ASCE/SEI 7-10 Ch. 21 are available from USGS.
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 0.75 in.

Concurrent Temperature: 15 F

Gust Speed: 50 mph

Standard ASCE/SEI 7-10, Figs. 10-2 through 10-8

Tue Mar 09 2021

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 50-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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Attachment D 
Photographic Documentation and Simulations 



BRANFORD 11J
272 EAST MAIN STREET
BRANFORD, CT 06405

Prepared in April 2021 by:  
All-Points Technology Corporation, P.C.
567 Vauxhall Street Extension – Suite 311

Waterford, CT 06385

Prepared for Eversource Energy

Photographic Documentation 
& Simulations
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EXISTING
PHOTO LOCATION ORIENTATION DISTANCE TO SITE VISIBILITY

1 EAST MAIN STREET WEST +/- 0.17 MILE  NOT VISIBLE



EXISTING
PHOTO LOCATION ORIENTATION DISTANCE TO SITE VISIBILITY

2 EAST MAIN STREET NORTHWEST +/-360 FEET  VISIBLE



PROPOSED
PHOTO LOCATION ORIENTATION DISTANCE TO SITE VISIBILITY

2 EAST MAIN STREET NORTHWEST +/-360 FEET  VISIBLE



EXISTING
PHOTO LOCATION ORIENTATION DISTANCE TO SITE VISIBILITY

3 HOST PROPERTY NORTHWEST +/-245 FEET  VISIBLE



PROPOSED
PHOTO LOCATION ORIENTATION DISTANCE TO SITE VISIBILITY

3 HOST PROPERTY NORTHWEST +/-245 FEET  VISIBLE



EXISTING
PHOTO LOCATION ORIENTATION DISTANCE TO SITE VISIBILITY

4 EAST MAIN STREET NORTH +/- 267 FEET  NOT VISIBLE



EXISTING
PHOTO LOCATION ORIENTATION DISTANCE TO SITE VISIBILITY

5 EAST MAIN STREET AT MILL PLAIN ROAD NORTHEAST +/- 0.11 MILE  NOT VISIBLE



EXISTING
PHOTO LOCATION ORIENTATION DISTANCE TO SITE VISIBILITY

6 EAST MAIN STREET AT NORTH MAIN STREET NORTHEAST +/- 0.38 MILE  NOT VISIBLE



EXISTING
PHOTO LOCATION ORIENTATION DISTANCE TO SITE VISIBILITY

7 MILL PLAIN ROAD SOUTHEAST +/- 0.22 MILE  NOT VISIBLE
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