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 July 8, 2021  
 
 
 
 

 
VIA ELECTRONIC MAIL 
AND FEDERAL EXPRESS  
 
Ms. Melanie A. Bachman, Esq., Executive Director 
Connecticut Siting Council 
Ten Franklin Square 
New Britain, CT 06051 
 

Re: DOCKET NO. 496  
  

Dear Attorney Bachman: 
 
 This office represents Tarpon Towers II, LLC (“Tarpon”). On behalf of Tarpon, and 
pursuant to § 16-50j-75 et seq. of the Regulations of Connecticut State Agencies, I have enclosed 
one original and fifteen copies of Tarpon’s Development and Management (“D&M”) Plan 
submission in connection with the above-captioned docket. The submission includes the 
following: 
 

1. Pursuant to Condition 2(a) of the Order, Tarpon has provided a firm commitment from T-
Mobile Northeast LLC to install and operate its wireless equipment on the facility approved 
in Docket No. 496 after completion of construction. 
 

2. Pursuant to Condition 2(b) and (d) of the Order, Tarpon has prepared detailed final site 
plans, including construction plans in compliance with the 2002 Connecticut Guidelines 
for Soil Erosion and Sediment Control. 
 

3. Pursuant to Condition 2(c) of the Order, the enclosed tower and foundation design 
incorporate a yield point to ensure that the tower setback radius remains within the 
boundaries of the subject property. 
 

4. Pursuant to Condition 2(e) of the Order, the construction schedule is as follows:  Mondays 
through Friday, 7:30a.m. to 7:30p.m. Tarpon will coordinate with the Town of Windsor, 
as necessary. 



Ms. Melanie A. Bachman, Esq., Executive Director 
Connecticut Siting Council  
July 8, 2021 
Page 2 
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Tarpon respectfully requests that the Connecticut Siting Council include this D&M Plan 
submission for review and approval on the next available agenda. Please do not hesitate to contact 
me with any questions. 

 
  Very truly yours,  

   
  Jesse A. Langer 
 
 
Enclosures 
 
cc:  The Honorable Mayor Donald S. Trinks (via email) 
 The Ferraina Company, LLC c/o Craig W. Ferraina (via email) 



 

 
 

                                   T-Mobile USA  

  35 Griffin Road South 

                                                                                                                                            Bloomfield, CT 06002  

               

 

 

 

 
 

       July 7, 2021 

 

INCLUDED WITH DEVELOPMENT  

AND MANAGEMENT PLAN SUBMITTAL 

 

Ms. Melanie A. Bachman, Esq., Executive Director 

Connecticut Siting Council 

Ten Franklin Square 

New Britain, CT 06051 

 

Re: DOCKET NO. 496  

  
Dear Attorney Bachman: 

 

In accordance with Condition 2(a) of the Connecticut Siting Council’s decision in Docket 496, T-Mobile 

Northeast LLC presents this letter as its firm commitment to install and thereafter operate associated wireless 

equipment at the facility identified in Docket 496 upon completion of construction. 
 

DocuSign Envelope ID: CF2D6E64-A548-4736-A52D-FA20C31E993F

Brian Paul

Manager, Engineering
 Development CT

7/7/2021
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96'-9"

3/16" THK. x 38'-3" LONG
 (EST. WT. = 2.032 KIPS

SPLICE LENGTH =
 4'-3" (±10%)

22.0"  ACROSS FLATS

135'-0"

57'-0"

3/8" THK. x 44' LONG
 (EST. WT. = 6.095 KIPS

SPLICE LENGTH =
 5'-6" (±10%)

27'-6"

7/16" THK. x 35' LONG
 (EST. WT. = 6.823 KIPS

SPLICE LENGTH =
 6'-3" (±10%)

1'-0"

1/2" THK. x 32'-9" LONG
 (EST. WT. = 9.649 KIPS

51.0" ACROSS FLATS

BASEPLATE: 2.5'' THK X 64.5''
ROUND W/(18) ANCHOR RODS
ON A 58.5'' B.C. MIN. 6'-0''
EMBEDMENT INTO CONCRETE

130'-0"

120'-0"

110'-0"

TOP PLATE:
1.25'' X 30''Ø (ID=20''Ø)
ASTM A572 GR. 50 (MIN)
W/(6) 0.625''Ø A325 BOLTS
ON A 26''Ø BOLT CIRCLE

Page of

Eng:

Structure:

Site:

Location:

Owner:

Revision No.:

Job Number:

Customer Ref:

Date:

Revision Date:

3 23521-150
TP-19977

6/11/2021

135-FT MONOPOLE

CT1209 WINDSOR  

HARTFORD CO., CT / 41°52'58.5", -72°42'29.2"

TARPON TOWERS

MFP

DESIGN
Building Code:

Wind Speed Load Cases:

Load Case #1:

Design Standard:

MPH Design Wind Speed

Load Case #2:

2016 CONNECTICUT BUILDING CODE

ANSI/TIA-222-G

ASCE-7-05 CONVERTED TO ASCE-7-10

94

50

60

1''

II C 1

EQUIPMENT LIST
Elev. Description

130 (4) AIR32 + (4) APXVAALL24_43 + (4) AIR6449 B41 + (6) RRU

130 (1) 1-FT DISH + 12-FT PLATFORM WITH HANDRAIL

120 (12) JAHH-45C-R3B + (6) RRH + (2) RAYCAP

120 12-FT PLATFORM WITH HANDRAIL

110 (3) APX16DWV-16DWV-S-E-ACU + (3) APXVAARR24-43 + (9) RRU

110 (3) AIR3246 + (1) 1-FT DISH + 12-FT PLATFORM WITH HANDRAIL

ANTENNA FEED LINES ROUTED ON THE INSIDE OF THE POLE

POLE DESIGNED FOR A MAX 34-FT FALL RADIUS

STRUCTURE PROPERTIES
Cross-Section:

Anchor Rods:

Shaft Steel:

Taper:

Baseplate Steel:

Sect. Length (ft) Thickness (in) Splice (ft) Top Dia. (in) Bot Dia. (in)

18-Sided 0.23134 in/ft

ASTM A572 GR 65 ASTM A572 GR 50

2.25 in. A615 GR. 75 X 7'-0''

1 38.25 0.1875 4.25 22.00 30.85

2 44.00 0.3750 5.50 29.49 39.67

3 35.00 0.4375 6.25 37.65 45.74

4 32.75 0.5000 0.00 43.42 51.00

Moment:

Shear:

Axial:

ft-kip

kip

kip

BASE REACTIONS FOR FOUNDATION DESIGN
4767

46

48

Structure Class Exposure Cat. Topography Cat. Crest Height

Load Case #3

MPH Wind with Ice Accumulation

MPH Service Wind Speed

1

Risk Category

- V   (V   = 121 MPH)ASD ULT

STRUCTURE MEETS THE MINIMUM REQUIREMENTS OF TIA-222-H 

MICHAEL F. PLAHOVINSAK, P.E. #25849
Sole Proprietor - Independent Engineer

18301 S.R. 161, Plain City, OH 43064
614-398-6250 / mike@mfpeng.com

6.11.2021



7'-0"Ø DRILLED SHAFT

6" ABOVE GRADE

(2) ADD'L REINF
TIES WITHIN THE TOP
5" OF CAISSON

(16) #5 HOR. TIES
SPACED @ 6" O/C

2" CLEAR

3" GAP
(GROUT NOT REQ'D.)

6
'-
0
" 
M
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. 

A
B
 E

M
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D

M
E
N
T

3" CLEAR (TYP)

6" CLEAR

7'-0" LONG ANCHOR
ROD 10"-12" PROJECTION W/
HEAVY HEX LOCK NUT AND
LEVELING NUT

POLE SHAFT

CLOSE TIES WITH
MIN. 24" LAP

2
3

'-0
" 
M

IN
. 

C
A
IS

S
O
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 D

E
P
TH

FINISHED GRADE

LOWER TIES @ 12" O/C

(34) #10 VERTICAL
REINF BARS
EQUALLY SPACED

CL
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CAISSON FOUNDATION

2

FOUNDATION NOTES:

1. ALL FOUNDATION CONCRETE SHALL USE TYPE II CEMENT AND ATTAIN A
MINIMUM COMPRESSIVE STRENGTH OF 4500 PSI AT 28 DAYS.  CONCRETE
SHALL HAVE A MAXIMUM WATER/CEMENT RATIO OF 0.45.  IN AREAS OF
POTENTIAL FREEZING, CONCRETE SHALL BE AIR ENTRAINED 6% (±1.5%).  ALL
CONCRETE CONSTRUCTION SHALL BE IN ACCORDANCE WITH ACI 318, "THE
BUILDING CODE REQUIREMENTS FOR REINFORCED CONCRETE", LATEST EDITION.

2. ALL REINFORCING STEEL SHALL CONFORM TO ASTM A615 VERTICAL BARS
SHALL BE GRADE 60, AND TIES OR STIRRUPS SHALL BE A MINIMUM OF GRADE
40.  THE PLACEMENT OF ALL REINFORCEMENT SHALL CONFORM TO ACI 315,
"MANUAL OF STANDARD PRACTICE FOR DETAILING REINFORCED CONCRETE
STRUCTURES", LATEST EDITION.

3. CAISSON FOUNDATION INSTALLATION SHALL BE IN ACCORDANCE WITH ACI
336, "STANDARD SPECIFICATIONS FOR THE CONSTRUCTION OF DRILLED PIERS",
LATEST EDITION.

4. THE CONTRACTOR SHALL DETERMINE THE MEANS AND METHODS TO SUPPORT
THE EXCAVATION DURING CONSTRUCTION.  THE CONTRACTOR SHALL READ THE
GEOTECHNICAL REPORT AND SHALL CONSULT THE GEOTECHNICAL ENGINEER AS
NECESSARY PRIOR TO CONSTRUCTION.

5. FOUNDATION DESIGN IS BASED ON GEOTECHNICAL REPORT BY:
ENGINEER: WELTI GEOTECHNICAL
REPORT NO.: N/A (DATED 4/13/21)

6. ESTIMATED CONCRETE VOLUME = 33 CUBIC YARDS.

7. THE FOUNDATION HAS BEEN DESIGNED TO RESIST THE FOLLOWING FACTORED
LOADS:
MOMENT: 4767 FT*KIPS
SHEAR:     46 KIPS
AXIAL:     48 KIPS

8. GEOTECHNICAL REPORT INDICATES GROUNDWATER MAY BE ENCOUNTERED AT

18'-0" BELOW GRADE.

NOT TO SCALE
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135-FT MONOPOLE

CT1209 WINDSOR  

HARTFORD CO., CT / 41°52'58.5", -72°42'29.2"

TARPON TOWERS

MFP

MICHAEL F. PLAHOVINSAK, P.E. #25849
Sole Proprietor - Independent Engineer

18301 S.R. 161, Plain City, OH 43064
614-398-6250 / mike@mfpeng.com
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FOUNDATION SHALL BEAR ON LEVEL
SOIL/ROCK OR ENGINEERED FILL
WITH AN ALLOWABLE BEARING
PRESSURE OF 3000 PSF

COMPACTED BACKFILL WITH A
MIN. DENSITY OF 110 PCF.

ANCHOR TEMPLATE W/ NUTS

2'-0" MIN.

3" MIN. CLEAR TOP & BOT.

#10 REBAR 12"O/C (MAX)
EACH WAY TOP & BOT

7'-0" ROUND OR SQUARE PIER
W/ (46) #10 VERT REBAR
#5 HORIZONTAL TIES @ 6"O/C

(2) ADD'L TIES WITHIN
THE TOP 6" OF CAISSON

FIN. GRADE6" ABOVE GRADE

3" GAP - NO GROUT

CL

7'-0" LONG ANCHOR
ROD 10"-12" PROJECTION W/ HEAVY

HEX LOCK NUT AND LEVELING NUT

3" MIN. CLEAR
TOP & SIDES

6" ANCHOR
CLEARANCE
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SPREAD FOOTING

3

FOUNDATION NOTES:

1. ALL FOUNDATION CONCRETE SHALL USE TYPE II CEMENT AND ATTAIN A
MINIMUM COMPRESSIVE STRENGTH OF 4500 PSI AT 28 DAYS.  CONCRETE
SHALL HAVE A MAXIMUM WATER/CEMENT RATIO OF 0.45 AND SHALL BE AIR
ENTRAINED 6% (±1.5%).  ALL CONCRETE CONSTRUCTION SHALL BE IN
ACCORDANCE WITH ACI 318, "THE BUILDING CODE REQUIREMENTS FOR
REINFORCED CONCRETE", LATEST EDITION.

2. ALL REINFORCING STEEL SHALL CONFORM TO ASTM A615 VERTICAL BARS
SHALL BE GRADE 60, AND TIES OR STIRRUPS SHALL BE A MINIMUM OF GRADE
40.  THE PLACEMENT OF ALL REINFORCEMENT SHALL CONFORM TO ACI 315,
"MANUAL OF STANDARD PRACTICE FOR DETAILING REINFORCED CONCRETE
STRUCTURES", LATEST EDITION.

3. THE CONTRACTOR SHALL DETERMINE THE MEANS AND METHODS TO
SUPPORT THE EXCAVATION DURING CONSTRUCTION.  THE CONTRACTOR
SHALL READ THE GEOTECHNICAL REPORT AND SHALL CONSULT THE
GEOTECHNICAL ENGINEER AS NECESSARY PRIOR TO CONSTRUCTION.

4. FOUNDATION DESIGN IS BASED ON GEOTECHNICAL REPORT BY:
ENGINEER: WELTI GEOTECHNICAL
REPORT NO.: N/A (DATED 4/13/21)

5. ESTIMATED CONCRETE VOLUME = 86.5 CUBIC YARDS.

6. THE FOUNDATION HAS BEEN DESIGNED TO RESIST THE FOLLOWING
FACTORED LOADS:
MOMENT: 4767 FT*KIPS
SHEAR:     46 KIPS
AXIAL:     48 KIPS

NOT TO SCALE
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Michael Plahovinsak, P.E.
18301 State Route 161 

Project 

CT1209 Windsor 

Date

06:32:36 06/11/21

Plain City, OH 43064 
Phone: 614-398-6250 

FAX: mike@mfpeng.com 

Client

TP-19977 
Designed by

JC

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

Tower is located in Hartford County, Connecticut. 
Basic wind speed of 94 mph. 
Structure Class II. 
Exposure Category C. 
Topographic Category 1. 
Crest Height 0.00 ft. 
Nominal ice thickness of 1.0000 in. 
Ice thickness is considered to increase with height. 
Ice density of 56 pcf. 
A wind speed of 50 mph  is used in combination with ice. 
Temperature drop of 50 °F. 
Deflections calculated using a wind speed of 60 mph. 
A non-linear (P-delta) analysis was used. 
Pressures are calculated at each section. 
Stress ratio used in pole design is 1. 
Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

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 135.00-96.75 38.25 4.25 18 22.0000 30.8489 0.1875 0.7500 A572-65 
(65 ksi)

L2 96.75-57.00 44.00 5.50 18 29.4907 39.6698 0.3750 1.5000 A572-65 
(65 ksi)

L3 57.00-27.50 35.00 6.25 18 37.6474 45.7444 0.4375 1.7500 A572-65 
(65 ksi)

L4 27.50-1.00 32.75 18 43.4235 51.0000 0.5000 2.0000 A572-65 
(65 ksi)

Tapered Pole Properties 

 Section Tip Dia. 
in

Area 
in2

I 
in4

r 
in

C  
in

I/C 
in3

J 
in4

It/Q 
in2

w 
in

w/t 

L1 22.3105 12.9812 780.3007 7.7434 11.1760 69.8193 1561.6281 6.4918 3.5420 18.891
31.2958 18.2474 2167.3087 10.8848 15.6712 138.2986 4337.4693 9.1254 5.0994 27.197

L2 30.8861 34.6549 3711.5567 10.3361 14.9813 247.7466 7427.9971 17.3308 4.5304 12.081
40.2239 46.7706 9123.8911 13.9496 20.1522 452.7481 18259.7876 23.3897 6.3219 16.858

L3 39.4527 51.6706 9038.5241 13.2095 19.1249 472.6057 18088.9412 25.8402 5.8559 13.385
46.3826 62.9143 16316.0700 16.0840 23.2382 702.1241 32653.6091 31.4631 7.2810 16.642

L4 45.4845 68.1196 15856.2313 15.2378 22.0591 718.8055 31733.3266 34.0663 6.7625 13.525
51.7096 80.1435 25821.9188 17.9275 25.9080 996.6774 51677.8148 40.0794 8.0960 16.192

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 1 1 1
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Michael Plahovinsak, P.E.
18301 State Route 161 

Project 

CT1209 Windsor 

Date
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Plain City, OH 43064 
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FAX: mike@mfpeng.com 

Client

TP-19977 
Designed by

JC

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

135.00-96.75
L2 96.75-57.00 1 1 1
L3 57.00-27.50 1 1 1
L4 27.50-1.00 1 1 1

Feed Line/Linear Appurtenances - Entered As Area

Description Face
or 

Leg 

Allow 
Shield 

Exclude 
From 

Torque 
Calculation

Component
Type 

Placement 

ft 

Total 
Number 

CAAA

ft2/ft 

Weight 

plf 

1 5/8'' C No Yes Inside Pole 130.00 - 1.00 18 No Ice 
1/2'' Ice 
1'' Ice

0.00 
0.00 
0.00

0.92 
0.92 
0.92

1 5/8'' C No Yes Inside Pole 120.00 - 1.00 18 No Ice 
1/2'' Ice 
1'' Ice

0.00 
0.00 
0.00

0.92 
0.92 
0.92

1 5/8'' C No Yes Inside Pole 110.00 - 1.00 18 No Ice 
1/2'' Ice 
1'' Ice

0.00 
0.00 
0.00

0.92 
0.92 
0.92

Feed Line/Linear Appurtenances Section Areas 

Tower 
Section 

Tower 
 Elevation 

ft

Face AR 

ft2

AF 

ft2

CAAA 

In Face  
ft2

CAAA 

Out Face 
ft2

Weight 

K
L1 135.00-96.75 A 

B 
C

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.00 
0.00 
1.15

L2 96.75-57.00 A 
B 
C

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.00 
0.00 
1.97

L3 57.00-27.50 A 
B 
C

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.00 
0.00 
1.46

L4 27.50-1.00 A 
B 
C

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.00 
0.00 
1.31

Feed Line/Linear Appurtenances Section Areas - With Ice

Tower 
Section 

Tower 
 Elevation 

ft

Face 
or 

Leg 

Ice 
Thickness 

in

AR 

ft2

AF 

ft2

CAAA 

In Face  
ft2

CAAA 

Out Face 
ft2

Weight 

K
L1 135.00-96.75 A 

B 
C

2.266 0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.00 
0.00 
1.15

L2 96.75-57.00 A 
B 
C

2.175 0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.00 
0.00 
1.97

L3 57.00-27.50 A 
B 
C

2.048 0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.00 
0.00 
1.46

L4 27.50-1.00 A 1.835 0.000 0.000 0.000 0.000 0.00
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Tower 
Section 

Tower 
 Elevation 

ft

Face 
or 

Leg 

Ice 
Thickness 

in

AR 

ft2

AF 

ft2

CAAA 

In Face  
ft2

CAAA 

Out Face 
ft2

Weight 

K
B 
C

0.000 
0.000

0.000 
0.000

0.000 
0.000

0.000 
0.000

0.00 
1.31

Discrete Tower Loads

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft

Azimuth 
Adjustment

° 

Placement 

ft 

CAAA

Front 

ft2

CAAA

Side 

ft2

Weight 

K 

**
(4) Ericsson AIR 32 w/ mount 

pipe 
A From Face 3.00 

0.00 
0.00

0.0000 130.00 No Ice 
1/2'' Ice
1'' Ice

5.92 
6.31 
6.70

5.60 
6.25 
6.91

0.13 
0.18 
0.24

(4) RFS APXVAALL24_43 
w/ mount pipe 

B From Face 3.00 
0.00 
0.00

0.0000 130.00 No Ice 
1/2'' Ice
1'' Ice

20.24 
20.89 
21.55

10.63 
12.06 
13.34

0.15 
0.29 
0.43

(4) Ericsson AIR6449-B41 w/ 
mount pipe 

C From Face 3.00 
0.00 
0.00

0.0000 130.00 No Ice 
1/2'' Ice
1'' Ice

6.05 
6.43 
6.82

3.27 
3.74 
4.23

0.13 
0.18 
0.23

(3) Ericsson RRUS-4449 A From Face 2.00 
0.00 
0.00

0.0000 130.00 No Ice 
1/2'' Ice
1'' Ice

1.65 
1.81 
1.98

1.16 
1.30 
1.45

0.07 
0.09 
0.10

(3) Ericsson RRUS-4415/B25 B From Face 2.00 
0.00 
0.00

0.0000 130.00 No Ice 
1/2'' Ice
1'' Ice

1.63 
1.78 
1.95

0.64 
0.75 
0.86

0.05 
0.06 
0.08

12' Platform w/ Handrail C None 0.0000 130.00 No Ice 
1/2'' Ice
1'' Ice

30.00 
35.00 
40.00

30.00 
35.00 
40.00

1.80 
2.60 
3.40

**
(4) Andrew JAHH-45C-R3B 

w/ mount pipe 
A From Face 3.00 

0.00 
0.00

0.0000 120.00 No Ice 
1/2'' Ice
1'' Ice

15.89 
16.51 
17.14

9.47 
10.88 
12.15

0.13 
0.24 
0.36

(4) Andrew JAHH-45C-R3B 
w/ mount pipe 

B From Face 3.00 
0.00 
0.00

0.0000 120.00 No Ice 
1/2'' Ice
1'' Ice

15.89 
16.51 
17.14

9.47 
10.88 
12.15

0.13 
0.24 
0.36

(4) Andrew JAHH-45C-R3B 
w/ mount pipe 

C From Face 3.00 
0.00 
0.00

0.0000 120.00 No Ice 
1/2'' Ice
1'' Ice

15.89 
16.51 
17.14

9.47 
10.88 
12.15

0.13 
0.24 
0.36

(3) Nokia RRH 4T4R-B13/5 A From Face 2.00 
0.00 
0.00

0.0000 120.00 No Ice 
1/2'' Ice
1'' Ice

2.27 
2.47 
2.67

1.42 
1.59 
1.76

0.07 
0.09 
0.11

(3) Nokia RRH-4T4R-B2/66 B From Face 2.00 
0.00 
0.00

0.0000 120.00 No Ice 
1/2'' Ice
1'' Ice

2.27 
2.47 
2.67

1.42 
1.59 
1.76

0.07 
0.09 
0.11

(2) Raycap 
RVZDC-6627-PF-48 

C From Face 2.00 
0.00 
0.00

0.0000 120.00 No Ice 
1/2'' Ice
1'' Ice

3.79 
4.04 
4.30

2.51 
2.73 
2.95

0.03 
0.06 
0.10

12' Platform w/ Handrail C None 0.0000 120.00 No Ice 
1/2'' Ice
1'' Ice

30.00 
35.00 
40.00

30.00 
35.00 
40.00

1.80 
2.60 
3.40

**
(3) Ericsson AIR-3246 B66 

w/ mount pipe 
A From Face 3.00 

0.00 
0.00

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice

7.96 
8.37 
8.79

6.35 
7.02 
7.71

0.20 
0.27 
0.34

(3) RFS APXVAARR24-43 
w/ mount pipe

B From Face 3.00 
0.00

0.0000 110.00 No Ice 
1/2'' Ice

20.24 
20.89

10.79 
12.21

0.09 
0.22
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft

Azimuth 
Adjustment

° 

Placement 

ft 

CAAA

Front 

ft2

CAAA

Side 

ft2

Weight 

K 

0.00 1'' Ice 21.55 13.49 0.37
(3) RFS 

APX16DWV-16DWV-S-E-A
CU w/Mount Pipe

C From Face 3.00 
0.00 
0.00

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice

6.38 
6.80 
7.23

3.52 
4.18 
4.85

0.07 
0.12 
0.18

(3) Ericsson RRUS-2217 A From Face 2.00 
0.00 
0.00

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice

1.35 
1.49 
1.65

0.63 
0.73 
0.85

0.03 
0.04 
0.05

(3) Ericsson RRUS-4449 A From Face 2.00 
0.00 
0.00

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice

1.65 
1.81 
1.98

1.16 
1.30 
1.45

0.07 
0.09 
0.10

(3) Ericsson RRUS-4415/B25 A From Face 2.00 
0.00 
0.00

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice

1.63 
1.78 
1.95

0.64 
0.75 
0.86

0.05 
0.06 
0.08

12' Platform w/ Handrail C None 0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice

30.00 
35.00 
40.00

30.00 
35.00 
40.00

1.80 
2.60 
3.40

Dishes 

Description Face
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral
Vert 

ft

Azimuth 
Adjustment

°

3 dB 
Beam 
Width 

°

Elevation 

ft

Outside 
Diameter 

ft

Aperture 
Area 

ft2

Weight 

K
Andrew VHLP1-23 
(1' Std. 23.6 GHz) 

A Paraboloid w/o 
Radome 

From 
Face 

1.00 
0.00 
0.00

0.0000 130.00 1.00 No Ice 
1/2'' Ice
1'' Ice

0.79 
0.92 
1.06

0.03 
0.03 
0.04

Andrew VHLP1-23 
(1' Std. 23.6 GHz) 

A Paraboloid w/o 
Radome 

From 
Face 

1.00 
0.00 
0.00

0.0000 110.00 1.00 No Ice 
1/2'' Ice
1'' Ice

0.79 
0.92 
1.06

0.03 
0.03 
0.04

Load Combinations  

Comb. 
No.

Description 

1 Dead Only
2 1.2 Dead+1.6 Wind 0 deg - No Ice
3 0.9 Dead+1.6 Wind 0 deg - No Ice
4 1.2 Dead+1.6 Wind 90 deg - No Ice
5 0.9 Dead+1.6 Wind 90 deg - No Ice
6 1.2 Dead+1.6 Wind 180 deg - No Ice
7 0.9 Dead+1.6 Wind 180 deg - No Ice
8 1.2 Dead+1.0 Ice+1.0 Temp
9 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp

10 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp
11 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp
12 Dead+Wind 0 deg - Service
13 Dead+Wind 90 deg - Service
14 Dead+Wind 180 deg - Service
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Maximum Member Forces

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft
L1 135 - 96.75 Pole Max Tension 6 0.00 0.00 0.00

Max. Compression 8 -49.13 -4.34 13.34
Max. Mx 4 -15.01 -446.18 25.23
Max. My 2 -15.13 -19.90 433.86
Max. Vy 4 23.40 -446.18 25.23
Max. Vx 6 22.45 24.28 -427.48

Max. Torque 4 6.34
L2 96.75 - 57 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 8 -62.10 -4.65 14.32
Max. Mx 4 -24.33 -1408.35 61.85
Max. My 2 -24.40 -58.29 1358.35
Max. Vy 4 26.58 -1408.35 61.85
Max. Vx 6 25.64 59.02 -1353.06

Max. Torque 4 6.34
L3 57 - 27.5 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 8 -75.23 -4.77 14.67
Max. Mx 4 -34.16 -2206.89 88.79
Max. My 2 -34.19 -86.63 2128.90
Max. Vy 4 28.90 -2206.89 88.79
Max. Vx 6 27.97 84.72 -2124.46

Max. Torque 4 6.32
L4 27.5 - 1 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 8 -93.06 -4.77 14.70
Max. Mx 4 -48.15 -3191.80 118.80
Max. My 2 -48.15 -118.27 3082.45
Max. Vy 4 31.10 -3191.80 118.80
Max. Vx 6 30.19 113.42 -3079.01

Max. Torque 4 6.31

Maximum Tower Deflections - Service Wind

Section 
No. 

Elevation 

ft

Horz. 
Deflection 

in

Gov. 
Load 

Comb.

Tilt 

°

Twist 

°
L1 135 - 96.75 16.262 13 1.0813 0.0081
L2 101 - 57 8.964 13 0.8781 0.0030
L3 62.5 - 27.5 3.255 13 0.5075 0.0011
L4 33.75 - 1 0.915 13 0.2505 0.0004

Critical Deflections and Radius of Curvature - Service Wind

Elevation 

ft

Appurtenance Gov. 
Load 

Comb.

Deflection 

in

Tilt 

°

Twist 

°

Radius of 
Curvature 

ft
130.00 Andrew VHLP1-23 (1' Std. 23.6 

GHz)
13 15.126 1.0561 0.0115 36120 

120.00 (4) Andrew JAHH-45C-R3B w/ 
mount pipe

13 12.888 1.0032 0.0091 12040 

110.00 Andrew VHLP1-23 (1' Std. 23.6 
GHz)

13 10.749 0.9429 0.0070 7223 
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Maximum Tower Deflections - Design Wind

Section 
No. 

Elevation 

ft

Horz. 
Deflection 

in

Gov. 
Load 

Comb.

Tilt 

°

Twist 

°
L1 135 - 96.75 72.138 4 4.8065 0.0343
L2 101 - 57 39.721 4 3.9000 0.0129
L3 62.5 - 27.5 14.410 4 2.2485 0.0046
L4 33.75 - 1 4.049 4 1.1085 0.0018

Critical Deflections and Radius of Curvature - Design Wind

Elevation 

ft

Appurtenance Gov. 
Load 

Comb.

Deflection 

in

Tilt 

°

Twist 

°

Radius of 
Curvature 

ft
130.00 Andrew VHLP1-23 (1' Std. 23.6 

GHz)
4 67.092 4.6941 0.0490 8215 

120.00 (4) Andrew JAHH-45C-R3B w/ 
mount pipe

4 57.149 4.4583 0.0391 2737 

110.00 Andrew VHLP1-23 (1' Std. 23.6 
GHz)

4 47.649 4.1892 0.0301 1640 

Pole Design Data

Section 
No. 

Elevation 

ft 

Size L 

ft 

Lu 

ft 

Kl/r A 

in2

Pu 

K 

Pn

K 

Ratio 
Pu 

Pn

L1 135 - 96.75 (1) TP30.8489x22x0.1875 38.25 0.00 0.0 17.6622 -15.01 1120.64 0.013 
L2 96.75 - 57 (2) TP39.6698x29.4907x0.375 44.00 0.00 0.0 45.2561 -24.33 3351.08 0.007 
L3 57 - 27.5 (3) TP45.7444x37.6474x0.4375 35.00 0.00 0.0 60.9065 -34.16 4522.87 0.008 
L4 27.5 - 1 (4) TP51x43.4235x0.5 32.75 0.00 0.0 80.1435 -48.15 5940.26 0.008 

Pole Bending Design Data  

Section 
No. 

Elevation 

ft 

Size Mux 

kip-ft 

Mnx 

kip-ft 

Ratio 
Mux 

Mnx

Muy 

kip-ft 

Mny 

kip-ft 

Ratio 
Muy 

Mny

L1 135 - 96.75 (1) TP30.8489x22x0.1875 446.89 684.95 0.652 0.00 684.95 0.000
L2 96.75 - 57 (2) TP39.6698x29.4907x0.375 1409.71 2614.90 0.539 0.00 2614.90 0.000
L3 57 - 27.5 (3) TP45.7444x37.6474x0.4375 2208.68 4070.75 0.543 0.00 4070.75 0.000
L4 27.5 - 1 (4) TP51x43.4235x0.5 3194.01 6156.17 0.519 0.00 6156.17 0.000

Pole Shear Design Data

Section 
No. 

Elevation 

ft 

Size Actual 
Vu 

K 

Vn 

K 

Ratio 
Vu 

Vn

Actual 
Tu 

kip-ft 

Tn 

kip-ft 

Ratio 
Tu 

Tn

L1 135 - 96.75 (1) TP30.8489x22x0.1875 23.42 560.32 0.042 6.34 1372.88 0.005
L2 96.75 - 57 (2) TP39.6698x29.4907x0.375 26.60 1675.54 0.016 6.32 5243.98 0.001
L3 57 - 27.5 (3) TP45.7444x37.6474x0.4375 28.92 2261.44 0.013 6.31 8163.72 0.001
L4 27.5 - 1 (4) TP51x43.4235x0.5 31.11 2970.13 0.010 6.31 12345.75 0.001
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Pole Interaction Design Data  

Section 
No. 

Elevation 

ft 

Ratio 
Pu 

Pn

Ratio 
Mux 

Mnx

Ratio 
Muy 

Mny

Ratio 
Vu 

Vn

Ratio 
Tu 

Tn

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 135 - 96.75 (1) 0.013 0.652 0.000 0.042 0.005 0.668  1.000 
4.8.2 

L2 96.75 - 57 (2) 0.007 0.539 0.000 0.016 0.001 0.547  1.000 
4.8.2 

L3 57 - 27.5 (3) 0.008 0.543 0.000 0.013 0.001 0.550  1.000 
4.8.2 

L4 27.5 - 1 (4) 0.008 0.519 0.000 0.010 0.001 0.527  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 135 - 96.75 Pole TP30.8489x22x0.1875 1 -15.01 1120.64 66.8 Pass 
L2 96.75 - 57 Pole TP39.6698x29.4907x0.375 2 -24.33 3351.08 54.7 Pass 
L3 57 - 27.5 Pole TP45.7444x37.6474x0.4375 3 -34.16 4522.87 55.0 Pass 
L4 27.5 - 1 Pole TP51x43.4235x0.5 4 -48.15 5940.26 52.7 Pass 

Summary
Pole (L1) 66.8 Pass 

RATING = 66.8 Pass 



ANSI/TIA-222-G

Factored Base Reactions: Pole Shape: Anchor Rods: Base Plate:

Moment: 3194 ft-kips 18-Sided (18) 2.25 in. A615 GR. 75 2.5 in. x 64.5 in. Round

Shear: 31 kips Pole Dia. (D f ): Anchor Rods Evenly Spaced fy = 50 ksi

Axial: 48 kips 51.00 in On a 58.5 in Bolt Circle

Anchor Rod Calculation According to TIA-222-G section 4.9.9

ft , fv = 0.80 TIA 4.9.9

Ibolts = 7700.06 in
2 

Momet of Inertia

Pu = 148 kips Compr Force

Vu = 1.7 kips Shear Force

Rnt = 325.00 kips Nominal Tensile Strength

n 0.50 for detail type (d)

      Stress Rating = 58.3% Satisfies TIA-G 4.9.9

Base Plate Calculation According to TIA-222-G

f = 0.90 TIA 4.7

MPL = 344.8 in-kip Plate Moment

L = 8.9 in Section Length

Z = 13.9 Plastic Section Modulus 344.77 in-kip 626 in-kip

MP = 695.4 in-kip Plastic Moment

f Mn= 625.9 in-kip Factored Resistance

      Stress Rating = 55.1%

Anchor Rods Are Adequate 58.3% R

Base Plate is Adequate 55.1% R

135-ft monopole - MFP #23521-150 BP & AB Calc

TAPP TP-19977 Mike

Anchor Rod and Base Plate Calculation

CT1209 Windsor  6/11/2021

Calculated Moment vs Factored Resistance
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According to ANSI/TIA-222-G

*** PIER PROPERTIES      CONCRETE STRENGTH (ksi) =   4.50                        STEEL STRENGTH (ksi) =  60.00

                         DIAMETER (ft) =  7.000        DISTANCE FROM TOP OF PIER TO GROUND LEVEL (ft) =   0.50

*** SOIL PROPERTIES      LAYER  TYPE  THICKNESS  DEPTH AT TOP OF LAYER    DENSITY        CU       KP       PHI
                                           (ft)                   (ft)      (pcf)     (psf)          (degrees)
                             1    S        4.00                   0.00      100.0              1.000     -0.00
                             2    S       14.00                   4.00      120.0              3.000     30.00
                             3    S       13.00                  18.00       58.0              3.000     30.00

*** DESIGN (FACTORED) LOADS AT TOP OF PIER  MOMENT (ft-k) =  4767.0   VERTICAL (k) =  48.0   SHEAR (k) =  46.0
                                            ADDITIONAL SAFETY FACTOR AGAINST SOIL FAILURE =  1.33

*** CALCULATED PIER LENGTH  (ft)  =  23.500

*** CHECK OF SOILS PROPERTIES AND ULTIMATE RESISTING FORCES ALONG PIER

    TYPE  TOP OF LAYER BELOW TOP OF PIER   THICKNESS    DENSITY          CU         KP       FORCE         ARM
                                    (ft)        (ft)      (pcf)       (psf)                    (k)        (ft)
      S                             0.50        4.00      100.0                  1.000       16.80        3.17
      S                             4.50       12.62      120.0                  3.000      919.78       12.18
      S                            17.12        1.38      120.0                  3.000     -173.90       17.82
      S                            18.50        5.00       58.0                  3.000     -700.88       21.05

*** SHEAR AND MOMENTS ALONG PIER
                                        WITH THE ADDITIONAL SAFETY FACTOR     WITHOUT ADDITIONAL SAFETY FACTOR
    DISTANCE BELOW TOP OF PIER (ft)            SHEAR (k)    MOMENT (ft-k)           SHEAR (k)    MOMENT (ft-k)
                               0.00                 61.8           6594.4                46.4           4946.0
                               2.35                 58.2           6737.5                43.7           5053.2
                               4.70                 39.8           6858.7                29.9           5144.1
                               7.05                -43.8           6862.1               -32.9           5146.7
                               9.40               -169.2           6619.9              -126.9           4965.1
                              11.75               -336.4           6034.0              -252.3           4525.6
                              14.10               -545.3           5006.2              -409.0           3754.8
                              16.45               -795.9           3438.5              -597.0           2578.9
                              18.80               -661.4           1585.9              -496.1           1189.5
                              21.15               -340.8            404.4              -255.6            303.3
                              23.50                  0.0             -0.0                 0.0             -0.0

*** TOTAL REINFORCEMENT PCT =  0.62    REINFORCEMENT AREA (in^2) =   34.36
*** USABLE AXIAL CAP.   (k) =  48.0    USABLE MOMENT CAP. (ft-k) =  5305.7

Minimum Steel Per ACI-318 in2

For Design:

18.93

7-ft Diameter caisson x 23.5-ft long (23-ft Embeded with 0.5-ft above grade)

Concrete strength =4500 PSI @ 28 days. Estimated Concrete Volume = 33 CY3.

(34) #10 Vertical Rebar. Steel Cross-Section = 43.18 in2

135-ft monopole - MFP #23521-150

Caisson Calculation

5. Design water table = 18 ft below grade

1. Foundation overturning resistance calculated with PLS Caisson, for Brom's method for rigid piles.  Soil layers modeled after recommendations from the geotechnical report.

2. Cohesion strength for the upper 21 ft has been reduced by 50%

3. In lieu of a soil resistance factor fs = 0.75 (TIA-9.4.1) an additional safey fator against soil failure of 1.33 has been applied.

4. Foundation has been designed with factored loads per TIA-222-G.

FND

CT1209 Windsor  6/11/2021
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ANSI/TIA-222-G

Factored Base Reactions: Footing Dimensions: Concrete:

Moment: 4767 ft-kips 25 ft x 25 ft 7 ft Square Pier f'c = 4500 psi

Shear: 46 kips    x 3.5 ft thick w/6 in Reveal Steel fy = 60 ksi

Axial: 48 kips Bearing 6 ft B.G. 86.5 Yd3 Concrete f = 0.75

Soil Backfill: 100 pcf Ultimate Bearing: 6000 psf Water Table:n/a

Foundation Weight

Weight of Pole 48.0 kips

Weight of Concrete 350.175 kips

Weight of Soil 144 kips

Bouyancy of Water 0.0 kips

Total 542.2 kips

Overturning Resistance:

Overturning Moment (Mu) 5066 ft-kips 4767 ft-kips + (46 kips x 6.5 ft)

Resisting Moment (Rs) 6777.1875 ft-kips 542.175 kips x 25 ft / 2

f x Rs > Mu Moverturning / f Mresist 99.7% OK

Soil Bearing Pressure:

Eccentricity (e) 9.34 ft 5066 ft-kips / 542.175 kips

6(e) 56.1 ft > 25.0 ft 6e > 25

Maximum Soil Bearing 4039.4335 psf Calculated across corners

Soil Overburden -600 psf

Net Soil Bearing 3439.4335 psf

Resisting Soil Bearing (Rs) 6000 psf

Net Soil Bearing < f x Rs Net Bearing / f Rs 76.4% OK

Bending Moment in Pier:

Bending Moment 4905 ft-kips 4767 ft-kips + (46 kips x 3 ft)

Pier Steel Req'd (Loads) 56.11 in2

Min. Pier Steel 35.28 in2
1/2% (Based on Square Pier)

Bending Moment in Footing:

Max Bending Moment 3168.5947 ft-kips S Moments about pier face

Footing Steel Req'd (Loads) 1.22 in2/ft

Min. Footing Steel 0.91 in2/ft 0.18%

Monopole Spread Footing Calculation
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