
PO Box 118, Convent Station, NJ 07961 
Office (973) 543-0611 • Fax (973) 543-7232 
www.SectorSiteLLC.com 

September 24, 2018

Connecticut Siting Counsel 
10 Franklin Square 
New Britain, CT 06051 

Re: Docket 480 Development and Management Plan submission in compliance with Sections 16-50j-75 
through 16-50j-77 of the Regulations of Connecticut State Agencies  

To Whom It May Concern:

Please find enclosed the following documents prepared for the Development and Management Plan 
(D & M Plan).  The D & M Plan shall be served on the Town of Farmington.  The Plan includes the 
following: 

1. An original and 15 sets of 11” x17” sized drawings and 2 full sized sets of drawings.
2. Geotechnical Report
3. Tower and foundation design

The site work shall start after SectorSite receives Siting Council approval of the D&M Plan.  The
work shall be performed during the hours of 8 am to 5 pm, Monday through Saturday.  

The supervisor of the site work will be: 

Scott Murdoch  
Director of Construction 
SectorSite, LLC 
(732) 232-4083
Smurdoch@sectorsite.com

Please contact me should you have any questions or comments. 

Very truly yours, 

__________________________ 
Lynn Toomey 
Dir. Real Estate 
908-4560-485

Cc: Town of Farmington 

http://www.sectorsitellc.com/
mailto:Smurdoch@sectorsite.com


PO Box 118, Convent Station, NJ 07961 
Office (973) 543-0611 • Fax (973) 543-7232 
www.SectorSiteLLC.com 

September 24, 2018

Town of Farmington 
Town Clerk 
One Monteith Drive 
Farmington, CT 06032 

Re: Docket 480 Development and Management Plan submission in compliance with Sections 16-50j-75 
through 16-50j-77 of the Regulations of Connecticut State Agencies  

To Whom It May Concern:

For your review, enclosed are the following documents submitted to Connecticut Siting Counsel 
prepared for the Development and Management Plan (D & M Plan):

1. One full sized sets of drawings.
2. Geotechnical Report
3. Tower and foundation design

The site work shall start after SectorSite receives Siting Council approval of the D&M Plan.  The
work shall be performed during the hours of 8 am to 5 pm, Monday through Saturday.  

The supervisor of the site work will be: 

Scott Murdoch  
Director of Construction 
SectorSite, LLC 
(732) 232-4083
Smurdoch@sectorsite.com

Please contact me should you have any questions or comments. 

Very truly yours, 

__________________________ 
Lynn Toomey 
Dir. Real Estate 
908-456-0485

Cc: Town of Farmington 

http://www.sectorsitellc.com/
mailto:Smurdoch@sectorsite.com
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PROJECT LOCATION & DESCRIPTION 

 
The proposed antenna tower project is located at 2 Westwoods Drive in Farmington, CT 
06032, to the rear of the existing Farmington Southwest Fire Station. The proposed 
communication compound will be located within a currently undeveloped farm field at 
coordinates 41° 42’ 37.4” N and 72° 52’ 54.9” W, as can be seen in a Google Earth view 
or on the Bristol CT USGS topographic quadrangle (1984). 
 
The proposed communications compound will consist of a 50’x50’ lease area, 
48’x48’chain-link perimeter security fence or compound. The first tenant will have two 
5’x10’ cement concrete pads with exterior communications cabinets, and a 4’x4’ 
cement concrete pad with exterior mounted emergency electrical generator. The 
proposed antenna tower will consist of a 130’ flagpole tower. The flagpole antenna 
tower and compound can accommodate up to four commercial carriers.  
 
The property is owned by the Town of Farmington and Sector Site will be the tower 
owner and manager. 
 
PROJECT PURPOSE 
 
The purpose of this Geotechnical Evaluation of Subsurface Conditions is to determine 
the subsurface soil conditions and properties to be used in the structural design of the 
proposed antenna tower foundation. The soil investigation and report were completed 
for Sector Site. 
 
The Geotechnical Evaluation was completed in accordance with standard practice, 
ANSI /TIA-222-G Structural Standards for Steel Antennas Towers and Supporting 
Structures (2009), International Building Code (IBC) 2009, and CT State Building Code 
(2016), as applicable. 
 
METHODS OF INVESTIGATION 
 
Hudson Design Group (HDG) completed a limited document review consisting of USDA- 
NRCS Soil Survey data, USGS Bristol, CT topographic map or quadrangle, and USGS 
Bedrock Geological Map of Connecticut (1985) for the area of interest. The field or on-
site investigation consisted of two soil borings to bedrock, and two auger probes to 15 
feet.  
 
The soil boring and rock coring were performed in general accordance with ASTM D 
1586 and D 2113-08, respectively. The soil boring was reported as completed with a 
Diedrich D-50 ATV vehicle with safety hammer. The boring included Standard 
Penetration Testing (SPT) with continuous split spoon sampling to 15 feet.   
 
Those present during the 5/15/18 geotechnical field or on site investigation include Orrin 
Cone and Vic Smith of New England Boring Contractors (NEBC). No laboratory tests 
were completed on the recovered soil samples for this investigation.  
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RESULTS 
 
USDA SOIL DATA 
 
Based on review of the USDA, Natural Resource Conservation Service (NRCS) Soil Survey 
for State of Connecticut (CT600), Hartford County, HDG determined that the reported 
soil at the project area consists of Raypol Silt Loam, map unit 12.  
 
The hydrologic soil group (HSG) rating of the Raypol Silt Loam soil is reported as “C/D”. 
Hydrologic Group C soils have a slow infiltration rate when thoroughly wet, and HSG D 
soils are essentially impermeable when wet. The C soils consist chiefly of soils having a 
layer that impedes the downward movement of water or soils of moderately fine 
texture or fine texture. The dual rating applies to areas that are either drained (C) or 
undrained (D) by terrain or topography. The reported depth to water table and any 
restrictive layer are 6 inches and greater than 78 inches below the ground surface, 
respectively.   
 
Based on further on-line or internet based review of the USDA-NRCS soil survey data, the 
Raypol Silt Loam soil has a reported sand, silt, and clay content of 64.8%, 31.3%, and 
3.9%, respectively. The Raypol Silt Loam soil was classified as ML according to the 
Unified Soil Classification (USC) system. 
 
USGS BEDROCK DATA 
 
Based on review of the USGS Bedrock Geological Map of Connecticut (1985) for the 
area of interest, the mapped bedrock is labeled as TRnh. TRnh is reported as New 
Haven Arkose and is from the upper Triassic Geologic Period. New Haven Arkose 
bedrock is generally coarse grained sedimentary sandstone that may be interbedded 
with brick-red shaley siltstone. The depth to bedrock is not listed on the USGS bedrock 
map. 
 
SOIL BORING 
 
Based on soil boring B-1, the soil encountered was classified by the driller primarily red-
brown fine to medium grained sand, little fine to coarse gravel, with a trace of silt. 
Although not listed on the boring log, NEBC reported that groundwater or wet soil was 
encountered at 12 feet below the surface for the date and location of boring.  
 
As previously described, Standard Penetration Testing (SPT) with soil sampling were 
completed from the surface to bottom of soil boring. Based on the field boring 
blowcounts and corresponding standard penetration number, N, correction for system 
energy or efficiency and overburden, Ncorr, the following empirical soil properties and 
shallow bearing capacity are estimated for the granular soil.   
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Table 1. Empirically estimated soil properties and mat foundation bearing capacity.  
Depth 

(ft) 
Ncorr Soil Description Density 

(pcf) 
(moist) 

Ø 
(deg) 

Tanδ Pp  
(psf/ 

ft) 

qa 
net 
(tsf) 

6 132 Fine & Med grain sand 130 35 0.4 150 5 
Ncorr = Blowcount corrected for overburden and hammer energy efficiency 
Density = Moist or Buoyant soil density per on-site conditions (lbs/ft3 = pcf)   
Ø = soil internal friction angle. 
Tanδ = Coefficient of lateral sliding for cement concrete on specific soil. 
Pp = Allowable lateral passive pressure per foot of depth. 
qa net = empirically estimated net allowable soil bearing capacity (tons/ft2 = tsf).  

 
It shall be understood that the bearing capacity of a shallow foundation on granular 
soil is dependent on depth of embedment, foundation dimensions, soil density, and 
moist or saturated soil conditions. As such, a 30’x30’ shallow foundation at the depth of 
embedment listed above with moist soil conditions were used in Meyerhof’s shallow 
bearing capacity equation.  
 
ROCK CORING 
 
Upon reaching refusal due to the presence of bedrock, one (1), 5-foot NQ rock core 
was completed within the bedrock at B-1. The rock bit was advanced to 15 feet and 
the coring was completed from 15 feet to 20 feet below ground, with a full 60 inch core 
recovery. 
 
From HDGs review of the rock core photographs and drillers log, the bedrock appears 
to be reddish brown sandstone. The rock core demonstrates little decomposition, 
minimal weathering, and little fracturing for the upper 47 inches of core.  
 
Based on the quantity and summing of rock sections 4-inches in length or greater, the 
core has a Rock Quality Designation (RQD) of 57% with rock quality classification of 
FAIR. HDG’s estimation of RQD was performed in accordance with ASTM D 6032-08 and 
based on review of the drillers rock core photographs. 
 
From review of the USGS Bedrock map and data, reported bedrock core descriptions 
and review of digital rock core photographs from the driller, HDG estimates the 
bedrock as listed below and correlated to presumptive values.  
 
Table 2. Maximum presumptive properties and strengths for cored bedrock. 

Estimated Rock Type RQD Vertical  
Compressive 

Strength  
(psf) 

Lateral 
Bearing 
Pressure 
(psf/ft) 

Lateral 
Sliding 

Coefficient 

Sedimentary Rock (1) 57 4,000 400 0.35 
1 Based on International Building Code, Chapter 18, Soils and Foundations (2009). 
 
CONCLUSIONS & RECOMMENDATIONS 

 
Based on the USDA-NRCS Soil Survey data, USGS Geologic Bedrock map and 
descriptions, on-site investigations and empirical relations, the estimated soil properties 
and bearing capacity are listed in the table above. In the event an empirical relation 
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could not be established or determined, a presumptive value will be listed and stated 
as such and be according to the International Building Code (2009), and applicable 
amendments to the IBC through the CT State Building Code (2016). 
 
SOIL 
 
Although soil bearing capacity generally increases with increasing depth of 
embedment and increasing foundation dimensions for a mat or shallow foundation on 
granular or cohesionless soil, HDG recommends using a maximum net allowable soil 
bearing capacity of 5 TSF, or 10,000 lbs per square foot for foundation design. This value 
of bearing capacity is based on the condition or case of moist soil conditions and the 
water table being well below the bottom of foundation.  
 
However, if the potential for the groundwater table being at or above the foundation 
bottom exists, then a maximum net allowable soil bearing capacity of 2.5 TSF, or 5,000 
lbs per square foot should be used instead for design of the foundation This value of 
bearing capacity is based on the condition or case of saturated granular soil or 
buoyant soil conditions, which may occur with a seasonally fluctuating water table. 
 
BEDROCK 
 
Based on boring B-1 and rock core results from 15 feet to 20 feet below grade, HDG has 
provided the presumed rock compressive strength from the International Building Code 
(IBC) in Table 2. However, the soil conditions appear quite favorable to a shallow mat 
foundation supported by the in situ soil. 
 
Alternatives to use of the presumptive values for the bedrock for foundation design are 
to complete laboratory tests on core specimens such as ASTM D 7012-13, Standard Test 
Method for Compressive Strength and Elastic Moduli of Intact Rock Core Specimens 
under Varying States of Stress and Temperatures and ASTM D3967-08, Standard Test 
Method for Splitting Tensile Strength of Intact Rock Core Specimens. 
 
FOUNDATION DESIGN & ALTERNATIVES 
 
Based on the results of the soil boring investigation, HDG recommends the use of a 
shallow mat foundation with the dimensions and depth below ground surface as listed 
in Table 1. The antenna tower foundation should be of sufficient mass or cement 
concrete weight to resist the maximum design loads. Alternative antenna tower 
foundation designs include a drilled shaft or caisson (deep) foundation socketed into 
bedrock. Regardless of foundation type, the tower foundation design should ensure 
foundation settlement does not exceed 1-inch. 
 
The proposed cement concrete foundation should be designed in accordance with 
ANSI /TIA-222-G Structural Standards for Steel Antennas Towers and Supporting 
Structures (2009), International Building Code (IBC) 2009, and CT State Building Code 
(2016), as applicable. 
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ADDITIONAL CRITERIA 
 
Based on review of the UBC United States Seismic Zones Map, the project location is 
within the Zone 2A (0.15g) Seismic Zone (ground acceleration). Average frost depth at 
this location is 30-inches. 
 
All foundation construction backfill should be placed in layers not exceeding 12-inches 
in thickness and vibro-compacted in place to 95% of the maximum dry density and 
optimum moisture content of the soil previously established by Modified Proctor Test, 
ASTM D 1557-12. The backfilling and compaction or densification of granular soil should 
be verified on-site during construction per Standard Test Methods for In-Place Density 
and Water Content of Soil & Soil Aggregate by Nuclear Methods, ASTM D 6938-15. Soil 
used in backfilling shall be well graded, moist (not saturated) granular soil, and free of 
organics, cobbles, rocks, slag, and refuse or trash. 
 
Permanent and temporary measures to facilitate groundwater drainage below the 
antenna tower foundation bottom or base should be implemented to the greatest 
extent practicable. Temporary measures for adequate de-watering and maintaining 
the groundwater table well below the foundation subgrade or base elevation must be 
completed prior to foundation excavation and maintained throughout foundation 
construction and backfilling operations. 
 
In addition, the overall project general contractor and subcontractor (as applicable) 
selected for antenna tower foundation construction should contact the Sector Site 
project manager,  Hudson Design Group project manager, and foundation designer in 
writing regarding any requested foundation design changes prior to completing any 
foundation fabrication or foundation construction modifications on their own. 
Construction modifications include the location of antenna tower foundation bottom 
elevation (depth below grade), any dimensional changes, and any deviation or 
change from the tower manufacturer’s or foundation designer’s sealed and final 
design and construction plans.  
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LIMITATIONS 
 
As applicable, our recommendations are based on field observations, investigations, 
analysis, empirical relationships, and field or laboratory testing completed to date and 
limited to contractual arrangements for authorized tasks. It is important to understand 
that the soil investigation completed is very limited in scope and breadth and that 
subsurface soil conditions can vary greatly, or remain consistent with the soils identified 
in the soil log during the investigation and incorporated into the calculations or 
estimates and report.  
 
If soil conditions are found to be greatly different from those identified in the soil log 
during the construction of the antenna tower foundation, HDG shall not be held liable 
or responsible in any way for foundation or tower design modifications or limitations that 
may be imposed or required as a result of differing or unforeseen conditions. 
Furthermore, the opinions and estimated values are based on professional experience, 
formal education, and a standard level of care and due-diligence practiced within the 
profession. No guarantee or warranty of work is explicitly or implicitly implied. This report 
is solely for the use of our client. 
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Figure 1. View of rock core extracted from 15’ to 20’ below grade (photographs  
altered to fit page). 



(603) 437-1610 New England Boring Contractors  
P.O. Box 165  

Derry, NH  03038  

     Fax:  (603) 437-0034 

Boring # B-2    Project:    Hudson Design Group 
                           Tower Site           

Project #   C08631 
 

Project Address:  Tower Site  City:  Farmington 
 

State: 
CTMA 
 

Zip:  
 

Date Start:  05/15/18 
 

Date End:   05/15/18 Location:  See Plan 
 

Casing:   HW 
Size: 4”      
Hammer:   300lbs                    NX 
Core Barrell – NX 2.15”    

Sampler:   
S/S    
 

140lbs 
Fall:30” 

Sampler: 
1-3/8 in. I.D. 
30 in. 

G  R  O  U  N  D  W  A  T  E  R         O  B  S  E  R  V  A  T  I  O  N 
Date: 

05/15/18 
Depth: 

~11’ 
Casing:  

 
Stabilization Period 

 
DP S./# DEPTH PEN REC BLOWS/6” S/C SAMPLE DESCRIPTION 
- S-1 0’ – 2’ 24” 14” 6-7-10-15  Dry, medium dense, red brown FINE TO MEDIUM SAND,  
-       little fine to coarse gravel, trace silt. 

-        

- S-2 2’ – 4’ 24” 16” 10-15-22-26  Dry, dense, red brown FINE TO MEDIUM SAND, little fine to 

2’6”       coarse gravel, trace silt. 

-        

-        

- S-3 4’ – 6’ 24” 18” 25-38-44-50  Dry, very dense, red brown FINE TO MEDIUM SAND, little  

-       fine to coarse gravel, trace silt. 

5’0”        

- S-4 6’ – 6’5” 5” 3” 100/5”  Dry, very dense, red brown FINE TO MEDIUM SAND, little  

-       fine to coarse gravel, trace silt. 

- S-5 8’ – 10’ 24” 10” 28-36-48-66  Dry, very dense, red brown FINE TO MEDIUM SAND, little  

-       fine to coarse gravel, trace silt. 

10’0” S-6 10’ – 12’ 24” 5” 33-38-42-48  Wet, very dense, red brown FINE TO MEDIUM SAND, little  

-       fine to coarse gravel, trace silt. 

- S-7 12’ – 13’ 12” 6 50/100  Wet, very dense, red brown FINE TO MEDIUM SAND, little  

-     Coring Times   fine to coarse gravel, trace silt. 

-     Min/Ft. 15’ Top of BEDROCK at 15’, began coring.  

15’0” C-1 15’ – 20’ 60” 30” 3  Red SANDSTONE 

-     3   

-     3   

-     3   

-     4 25’  

25’0”       Bottom of Exploration – 25’ 

-        

-        

-        

-        

30’0”        

-        

Drillers.  Orrin Cone Helper:     Mike Gionfrido Inspector:  None  

Remarks:   Drill Rig:  CME-75     Also conducted 2 15’ probes. 

S/#:  Sample PEN:  Penetration REC:  Recovery S/C:  Strata Change    

 



(603) 437-1610 New England Boring Contractors  
P.O. Box 165  

Derry, NH  03038  

     Fax:  (603) 437-0034 

Boring # B-1    Project:    Hudson Design Group 
                           Tower Site           

Project #   C08631 
 

Project Address:  Tower Site  City:  Farmington 
 

State: 
CTMA 
 

Zip:  
 

Date Start:  05/15/18 
 

Date End:   05/15/18 Location:  See Plan 
 

Casing:   HW 
Size: 4”      
Hammer:   300lbs                    NX 
Core Barrell – NX 2.15”    

Sampler:   
S/S    
 

140lbs 
Fall:30” 

Sampler: 
1-3/8 in. I.D. 
30 in. 

G  R  O  U  N  D  W  A  T  E  R         O  B  S  E  R  V  A  T  I  O  N 
Date: 

05/15/18 
Depth: 

None  Noted 
Casing:  

 
Stabilization Period 

 
DP S./# DEPTH PEN REC BLOWS/6” S/C SAMPLE DESCRIPTION 
- S-1 0’ – 2’ 24” 12” 6-16-16-20  Dry, medium dense, red--brown FINE TO MEDIUM SAND, 

little fine to coarse gravel, trace silt. 
-        

-        

-        

5’0” S-1 5’ – 5’8” 8” 6” 60-100/2  Dry, very dense, red-brown FINE TO MEDIUM SAND, little 
fine to coarse gravel, trace inorganic silt. 

-        

-        

-        

-        

10’0” S-3 10’ – 12’ 24” 14” 25-38-50-61  Dry, very dense, red-brown FINE TO MEDIUM SAND, little 
fine to coarse gravel, trace inorganic silt. 

-        

-        

-        

-      15’0” Casing Refusal at 15’ 

15’0”       Bottom of Exploration = 15’ 

-        

-        

-        

-        

15’0”        

-        

-        

-        

-        

25’0”        

-        

-        

-        

-        

30’0”        

-        

Drillers.  Orrin Cone Helper:     Mike Gionfrido Inspector:  None  

Remarks:   Drill Rig:  CME-75      

S/#:  Sample PEN:  Penetration REC:  Recovery S/C:  Strata Change    





42'-0"

5/16" THK. x 44' LONG
(EST. WT. = 7.231 KIPS

SPLICE LENGTH =
7'-3" (±10%)

46.0" ACROSS FLATS
86'-0"

1'-0"

5/16" THK. x 48'-3" LONG
(EST. WT. = 9.792 KIPS

57.0" ACROSS FLATS

BASEPLATE: 1.75'' THK X 70''
ROUND W/(6) ANCHOR RODS ON
A 64'' B.C. MIN. 6'-0''
EMBEDMENT INTO CONCRETE

86'-0"

150'-0"

130'-0"

ANTENNA CONCEALMENT
CYLINDERS

Page of

Eng:

Structure:

Site:

Location:

Owner:

Revision No.:

Job Number:

Customer Ref:

Date:

Revision Date:

2 23518-364
TP-16890

9/20/2018

130-FT FLAG POLE (FUT 150-FT)

CT119 FARMINGTON

HARTFORD CO., CT / 41°42'37.4", -72°52'54.9"

SECTOR SITE

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-2

3-SEC. GUSTED WIND SPEED

94

50

60

1''

II C 1

EQUIPMENT LIST
Elev. Description

TOP 12' X 18' FLAG

145 46"Ø X 10' RADOME W/ INTERNAL ANTENNAS

135 46"Ø X 10' RADOME W/ INTERNAL ANTENNAS

125 46"Ø X 10' RADOME W/ INTERNAL ANTENNAS

115 46"Ø X 10' RADOME W/ INTERNAL ANTENNAS

104 46"Ø X 12' RADOME W/ INTERNAL ANTENNAS

92 46"Ø X 12' RADOME W/ INTERNAL ANTENNAS

ANTENNA FEED LINES ROUTED ON THE INSIDE OF THE POLE

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 0.13676 in/ft

ASTM A572 GR 65 ASTM A572 GR 60

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

1 44.00 0.3125 7.25 46.00 52.02

2 48.25 0.3125 0.00 50.40 57.00

Moment:

Shear:

Axial:

ft-kip

kip

kip

BASE REACTIONS FOR FOUNDATION DESIGN
1330

17

36

Structure Class Exposure Cat. Topography Cat. Crest Height

Load Case #3

MPH Wind with Ice Accumulation

MPH Service Wind Speed

1

- V (V = 121 MPH)ASD ULT

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

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

9.20.2018



17'-0" SQUARE MAT

6
'-
0
"
D

E
P
TH

2
'-0

"

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.

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

7'-0" ROUND OR SQUARE PIER
W/ (36) #9 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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Structure:

Site:

Location:

Owner:

Revision No.:

Job Number:

Customer Ref:

Date:

Revision Date:

MFP

SPREAD FOOTING

2

FOUNDATION NOTES:

1. ALL FOUNDATION CONCRETE SHALL USE TYPE II CEMENT AND ATTAIN A
MINIMUM COMPRESSIVE STRENGTH OF 4000 PSI AT 28 DAYS. CONCRETE
SHALL HAVE A MAXIMUM WATER/CEMENT RATIO OF 0.46 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: HUDSON DESIGN GROUP
REPORT NO.: N/A (DATED 5/24/18)

5. ESTIMATED CONCRETE VOLUME = 30 CUBIC YARDS.

6. THE FOUNDATION HAS BEEN DESIGNED TO RESIST THE FOLLOWING
FACTORED LOADS:
MOMENT: 1330 FT*KIPS
SHEAR: 17 KIPS
AXIAL: 36 KIPS

NOT TO SCALE
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130-FT FLAG POLE (FUT 150-FT)
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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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Tower Input Data
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.
ANSI/TIA-222-G wind speeds are Vasd winds. Refer to IBC Table 1609.3.1 for Vult wind speed conversions..
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 150.00-140.00 10.00 0.00 18 10.0000 10.0000 0.1875 0.7500 A572-65
(65 ksi)

L2 140.00-130.50 9.50 0.00 18 10.0000 10.0000 0.1875 0.7500 A572-65
(65 ksi)

L3 130.50-130.00 0.50 0.00 18 10.0000 15.0000 0.1875 0.7500 A572-65
(65 ksi)

L4 130.00-120.00 10.00 0.00 18 15.0000 15.0000 0.3125 1.2500 A572-65
(65 ksi)

L5 120.00-110.00 10.00 0.00 18 15.0000 15.0000 0.3125 1.2500 A572-65
(65 ksi)

L6 110.00-98.00 12.00 0.00 18 15.0000 15.0000 0.3125 1.2500 A572-65
(65 ksi)

L7 98.00-86.50 11.50 0.00 18 15.0000 15.0000 0.3125 1.2500 A572-65
(65 ksi)

L8 86.50-86.00 0.50 0.00 18 15.0000 46.0000 0.3125 1.2500 A572-65
(65 ksi)

L9 86.00-42.00 44.00 7.25 18 46.0000 52.0200 0.3125 1.2500 A572-65
(65 ksi)

L10 42.00-1.00 48.25 18 50.4031 57.0000 0.3125 1.2500 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 10.1253 5.8397 71.0370 3.4834 5.0800 13.9837 142.1675 2.9204 1.4300 7.627
10.1253 5.8397 71.0370 3.4834 5.0800 13.9837 142.1675 2.9204 1.4300 7.627

L2 10.1253 5.8397 71.0370 3.4834 5.0800 13.9837 142.1675 2.9204 1.4300 7.627
10.1253 5.8397 71.0370 3.4834 5.0800 13.9837 142.1675 2.9204 1.4300 7.627
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Section Tip Dia.
in

Area
in2

I
in4

r
in

C
in

I/C
in3

J
in4

It/Q
in2

w
in

w/t

L3 10.1253 5.8397 71.0370 3.4834 5.0800 13.9837 142.1675 2.9204 1.4300 7.627
15.2025 8.8153 244.3603 5.2584 7.6200 32.0683 489.0422 4.4085 2.3100 12.32

L4 15.1832 14.5682 397.0434 5.2141 7.6200 52.1054 794.6093 7.2855 2.0900 6.688
15.1832 14.5682 397.0434 5.2141 7.6200 52.1054 794.6093 7.2855 2.0900 6.688

L5 15.1832 14.5682 397.0434 5.2141 7.6200 52.1054 794.6093 7.2855 2.0900 6.688
15.1832 14.5682 397.0434 5.2141 7.6200 52.1054 794.6093 7.2855 2.0900 6.688

L6 15.1832 14.5682 397.0434 5.2141 7.6200 52.1054 794.6093 7.2855 2.0900 6.688
15.1832 14.5682 397.0434 5.2141 7.6200 52.1054 794.6093 7.2855 2.0900 6.688

L7 15.1832 14.5682 397.0434 5.2141 7.6200 52.1054 794.6093 7.2855 2.0900 6.688
15.1832 14.5682 397.0434 5.2141 7.6200 52.1054 794.6093 7.2855 2.0900 6.688

L8 15.1832 14.5682 397.0434 5.2141 7.6200 52.1054 794.6093 7.2855 2.0900 6.688
46.6614 45.3163 11950.5138 16.2191 23.3680 511.4051 23916.7524 22.6625 7.5460 24.147

L9 46.6614 45.3163 11950.5138 16.2191 23.3680 511.4051 23916.7524 22.6625 7.5460 24.147
52.7743 51.2874 17324.2729 18.3562 26.4262 655.5728 34671.3415 25.6486 8.6055 27.538

L10 52.1389 49.6836 15749.3367 17.7822 25.6048 615.0941 31519.3968 24.8465 8.3209 26.627
57.8311 56.2269 22827.3926 20.1241 28.9560 788.3476 45684.8220 28.1188 9.4820 30.342

Feed Line/Linear Appurtenances - Entered As Area

Description Face
or

Leg

Allow
Shield

Component
Type

Placement

ft

Total
Number

CAAA

ft2/ft

Weight

plf
1 5/8'' C No Inside Pole 145.00 - 1.00 12 No Ice

1/2'' Ice
1'' Ice

0.00
0.00
0.00

0.92
0.92
0.92

1 5/8'' C No Inside Pole 135.00 - 1.00 12 No Ice
1/2'' Ice
1'' Ice

0.00
0.00
0.00

0.92
0.92
0.92

1 5/8'' C No Inside Pole 125.00 - 1.00 12 No Ice
1/2'' Ice
1'' Ice

0.00
0.00
0.00

0.92
0.92
0.92

1 5/8'' C No Inside Pole 115.00 - 1.00 12 No Ice
1/2'' Ice
1'' Ice

0.00
0.00
0.00

0.92
0.92
0.92

1 5/8'' C No Inside Pole 105.00 - 1.00 12 No Ice
1/2'' Ice
1'' Ice

0.00
0.00
0.00

0.92
0.92
0.92

1 5/8'' C No Inside Pole 95.00 - 1.00 12 No Ice
1/2'' Ice
1'' Ice

0.00
0.00
0.00

0.92
0.92
0.92
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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

12' x 18' Flag C None 0.0000 150.00 No Ice
1/2'' Ice
1'' Ice

12.02
12.02
12.02

12.02
12.02
12.02

0.10
0.20
0.30

Radome Cylinder (46''Ø x
10')

C None 0.0000 145.00 No Ice
1/2'' Ice
1'' Ice

19.26
27.71
28.50

19.26
27.71
28.50

0.55
0.89
1.24

Radome Cylinder (46''Ø x
10')

C None 0.0000 135.00 No Ice
1/2'' Ice
1'' Ice

19.26
27.71
28.50

19.26
27.71
28.50

0.55
0.89
1.24

Radome Cylinder (46''Ø x
10')

C None 0.0000 125.00 No Ice
1/2'' Ice
1'' Ice

19.26
27.71
28.50

19.26
27.71
28.50

0.55
0.89
1.24

Radome Cylinder (46''Ø x
10')

C None 0.0000 115.00 No Ice
1/2'' Ice
1'' Ice

19.26
27.71
28.50

19.26
27.71
28.50

0.55
0.89
1.24

Radome Cylinder (46''Ø x
12')

C None 0.0000 104.00 No Ice
1/2'' Ice
1'' Ice

23.64
33.74
34.65

23.64
33.74
34.65

0.45
0.85
1.26

Radome Cylinder (46''Ø x
12')

C None 0.0000 92.00 No Ice
1/2'' Ice
1'' Ice

23.64
33.74
34.65

23.64
33.74
34.65

0.45
0.85
1.26

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 150 - 140 Pole Max Tension 5 0.00 0.00 0.00

Max. Compression 8 -3.59 0.00 0.00
Max. Mx 4 -0.90 -12.25 0.00
Max. My 2 -0.90 0.00 12.25
Max. Vy 4 1.81 -12.25 0.00
Max. Vx 2 -1.81 0.00 12.25

L2 140 - 130.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 8 -6.66 0.00 0.00

Max. Mx 4 -1.89 -34.67 0.00
Max. My 2 -1.89 0.00 34.67
Max. Vy 4 2.95 -34.67 0.00
Max. Vx 2 -2.95 0.00 34.67

L3 130.5 - 130 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 8 -6.71 0.00 0.00

Max. Mx 4 -1.92 -36.14 0.00
Max. My 2 -1.92 0.00 36.14
Max. Vy 4 2.96 -36.14 0.00
Max. Vx 2 -2.96 0.00 36.14

L4 130 - 120 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 8 -10.44 0.00 0.00

Max. Mx 4 -3.43 -71.72 0.00
Max. My 2 -3.43 0.00 71.72
Max. Vy 4 4.15 -71.72 0.00
Max. Vx 2 -4.15 0.00 71.72

L5 120 - 110 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 8 -14.28 0.00 0.00

Max. Mx 4 -5.11 -118.92 0.00
Max. My 2 -5.11 0.00 118.92
Max. Vy 4 5.28 -118.92 0.00
Max. Vx 2 -5.28 0.00 118.92

L6 110 - 98 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 8 -18.72 0.00 0.00

Max. Mx 4 -7.14 -189.83 0.00
Max. My 2 -7.14 0.00 189.83
Max. Vy 4 6.52 -189.83 0.00
Max. Vx 2 -6.52 0.00 189.83

L7 98 - 86.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 8 -23.22 0.00 0.00

Max. Mx 4 -9.42 -270.47 0.00
Max. My 2 -9.42 0.00 270.47
Max. Vy 4 7.53 -270.47 0.00
Max. Vx 2 -7.53 0.00 270.47

L8 86.5 - 86 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 8 -23.37 0.00 0.00

Max. Mx 4 -9.54 -274.23 0.00
Max. My 2 -9.54 0.00 274.23
Max. Vy 4 7.55 -274.23 0.00
Max. Vx 2 -7.55 0.00 274.23

L9 86 - 42 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 8 -38.41 0.00 0.00

Max. Mx 4 -19.61 -631.85 0.00
Max. My 2 -19.61 0.00 631.85
Max. Vy 4 11.90 -631.85 0.00
Max. Vx 2 -11.90 0.00 631.85

L10 42 - 1 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 8 -61.57 0.00 0.00

Max. Mx 4 -35.50 -1330.13 0.00
Max. My 2 -35.50 0.00 1330.13
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Section
No.

Elevation
ft

Component
Type

Condition Gov.
Load

Comb.

Axial

K

Major Axis
Moment

kip-ft

Minor Axis
Moment

kip-ft
Max. Vy 4 16.79 -1330.13 0.00
Max. Vx 2 -16.79 0.00 1330.13

Maximum Tower Deflections - Service Wind

Section
No.

Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
L1 150 - 140 15.663 13 1.4321 0.0000
L2 140 - 130.5 12.690 13 1.3882 0.0000
L3 130.5 - 130 10.089 13 1.1944 0.0000
L4 130 - 120 9.964 13 1.1897 0.0000
L5 120 - 110 7.553 13 1.1032 0.0000
L6 110 - 98 5.391 13 0.9491 0.0000
L7 98 - 86.5 3.353 13 0.6495 0.0000
L8 86.5 - 86 2.276 12 0.2197 0.0000
L9 86 - 42 2.253 12 0.2190 0.0000

L10 49.25 - 1 0.826 12 0.1455 0.0000

Critical Deflections and Radius of Curvature - Service Wind

Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
150.00 12' x 18' Flag 13 15.663 1.4321 0.0000 11497
145.00 Radome Cylinder (46''Ø x 10') 13 14.164 1.4332 0.0000 11497
135.00 Radome Cylinder (46''Ø x 10') 13 11.274 1.2778 0.0000 2818
125.00 Radome Cylinder (46''Ø x 10') 13 8.736 1.1498 0.0000 6721
115.00 Radome Cylinder (46''Ø x 10') 13 6.432 1.0329 0.0000 3729
104.00 Radome Cylinder (46''Ø x 12') 13 4.277 0.8368 0.0000 2277
92.00 Radome Cylinder (46''Ø x 12') 12 2.664 0.3680 0.0000 1555

Maximum Tower Deflections - Design Wind

Section
No.

Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
L1 150 - 140 68.596 2 6.2729 0.0000
L2 140 - 130.5 55.599 2 6.0813 0.0000
L3 130.5 - 130 44.219 2 5.2354 0.0000
L4 130 - 120 43.673 2 5.2148 0.0000
L5 120 - 110 33.115 2 4.8375 0.0000
L6 110 - 98 23.641 2 4.1632 0.0000
L7 98 - 86.5 14.706 2 2.8497 0.0000
L8 86.5 - 86 9.982 2 0.9638 0.0000
L9 86 - 42 9.881 2 0.9606 0.0000

L10 49.25 - 1 3.623 2 0.6381 0.0000
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Critical Deflections and Radius of Curvature - Design Wind

Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
150.00 12' x 18' Flag 2 68.596 6.2729 0.0000 2692
145.00 Radome Cylinder (46''Ø x 10') 2 62.041 6.2777 0.0000 2692
135.00 Radome Cylinder (46''Ø x 10') 2 49.404 5.5996 0.0000 658
125.00 Radome Cylinder (46''Ø x 10') 2 38.297 5.0408 0.0000 1562
115.00 Radome Cylinder (46''Ø x 10') 2 28.202 4.5298 0.0000 862
104.00 Radome Cylinder (46''Ø x 12') 2 18.758 3.6713 0.0000 523
92.00 Radome Cylinder (46''Ø x 12') 2 11.685 1.6144 0.0000 355

Pole Design Data

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

L1 150 - 140 (1) TP10x10x0.1875 10.00 0.00 0.0 5.8397 -0.90 433.86 0.002
L2 140 - 130.5 (2) TP10x10x0.1875 9.50 0.00 0.0 5.8397 -1.89 433.86 0.004
L3 130.5 - 130 (3) TP15x10x0.1875 0.50 0.00 0.0 5.8397 -1.91 433.86 0.004
L4 130 - 120 (4) TP15x15x0.3125 10.00 0.00 0.0 14.5682 -3.43 1082.34 0.003
L5 120 - 110 (5) TP15x15x0.3125 10.00 0.00 0.0 14.5682 -5.11 1082.34 0.005
L6 110 - 98 (6) TP15x15x0.3125 12.00 0.00 0.0 14.5682 -7.14 1082.34 0.007
L7 98 - 86.5 (7) TP15x15x0.3125 11.50 0.00 0.0 14.5682 -9.42 1082.34 0.009
L8 86.5 - 86 (8) TP46x15x0.3125 0.50 0.00 0.0 14.5682 -9.49 1082.34 0.009
L9 86 - 42 (9) TP52.02x46x0.3125 44.00 0.00 0.0 50.3035 -19.61 3154.12 0.006

L10 42 - 1 (10) TP57x50.4031x0.3125 48.25 0.00 0.0 56.2269 -35.50 3325.35 0.011

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 150 - 140 (1) TP10x10x0.1875 12.25 86.58 0.141 0.00 86.58 0.000
L2 140 - 130.5 (2) TP10x10x0.1875 34.67 86.58 0.400 0.00 86.58 0.000
L3 130.5 - 130 (3) TP15x10x0.1875 34.67 86.58 0.400 0.00 86.58 0.000
L4 130 - 120 (4) TP15x15x0.3125 71.72 322.60 0.222 0.00 322.60 0.000
L5 120 - 110 (5) TP15x15x0.3125 118.92 322.60 0.369 0.00 322.60 0.000
L6 110 - 98 (6) TP15x15x0.3125 189.82 322.60 0.588 0.00 322.60 0.000
L7 98 - 86.5 (7) TP15x15x0.3125 270.47 322.60 0.838 0.00 322.60 0.000
L8 86.5 - 86 (8) TP46x15x0.3125 270.47 322.60 0.838 0.00 322.60 0.000
L9 86 - 42 (9) TP52.02x46x0.3125 631.85 3294.92 0.192 0.00 3294.92 0.000

L10 42 - 1 (10) TP57x50.4031x0.3125 1330.13 3885.34 0.342 0.00 3885.34 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 150 - 140 (1) TP10x10x0.1875 1.81 216.93 0.008 0.00 173.86 0.000
L2 140 - 130.5 (2) TP10x10x0.1875 2.95 216.93 0.014 0.00 173.86 0.000
L3 130.5 - 130 (3) TP15x10x0.1875 2.96 327.47 0.009 0.00 173.86 0.000
L4 130 - 120 (4) TP15x15x0.3125 4.15 541.17 0.008 0.00 648.04 0.000
L5 120 - 110 (5) TP15x15x0.3125 5.28 541.17 0.010 0.00 648.04 0.000
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Section
No.

Elevation

ft

Size Actual
Vu

K

Vn

K

Ratio
Vu

Vn

Actual
Tu

kip-ft

Tn

kip-ft

Ratio
Tu

Tn

L6 110 - 98 (6) TP15x15x0.3125 6.52 541.17 0.012 0.00 648.04 0.000
L7 98 - 86.5 (7) TP15x15x0.3125 7.53 541.17 0.014 0.00 648.04 0.000
L8 86.5 - 86 (8) TP46x15x0.3125 7.55 1488.63 0.005 0.00 648.04 0.000
L9 86 - 42 (9) TP52.02x46x0.3125 11.90 1577.06 0.008 0.00 6604.03 0.000

L10 42 - 1 (10) TP57x50.4031x0.3125 16.79 1662.67 0.010 0.00 7786.67 0.000

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 150 - 140 (1) 0.002 0.141 0.000 0.008 0.000 0.144 1.000
4.8.2

L2 140 - 130.5 (2) 0.004 0.400 0.000 0.014 0.000 0.405 1.000
4.8.2

L3 130.5 - 130 (3) 0.004 0.400 0.000 0.009 0.000 0.405 1.000
4.8.2

L4 130 - 120 (4) 0.003 0.222 0.000 0.008 0.000 0.226 1.000
4.8.2

L5 120 - 110 (5) 0.005 0.369 0.000 0.010 0.000 0.373 1.000
4.8.2

L6 110 - 98 (6) 0.007 0.588 0.000 0.012 0.000 0.595 1.000
4.8.2

L7 98 - 86.5 (7) 0.009 0.838 0.000 0.014 0.000 0.847 1.000
4.8.2

L8 86.5 - 86 (8) 0.009 0.838 0.000 0.005 0.000 0.847 1.000
4.8.2

L9 86 - 42 (9) 0.006 0.192 0.000 0.008 0.000 0.198 1.000
4.8.2

L10 42 - 1 (10) 0.011 0.342 0.000 0.010 0.000 0.353 1.000
4.8.2
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Section Capacity Table

Section
No.

Elevation
ft

Component
Type

Size Critical
Element

P
K

øPallow

K
%

Capacity
Pass
Fail

L1 150 - 140 Pole TP10x10x0.1875 1 -0.90 433.86 14.4 Pass
L2 140 - 130.5 Pole TP10x10x0.1875 2 -1.89 433.86 40.5 Pass
L3 130.5 - 130 Pole TP15x10x0.1875 3 -1.91 433.86 40.5 Pass
L4 130 - 120 Pole TP15x15x0.3125 4 -3.43 1082.34 22.6 Pass
L5 120 - 110 Pole TP15x15x0.3125 5 -5.11 1082.34 37.3 Pass
L6 110 - 98 Pole TP15x15x0.3125 6 -7.14 1082.34 59.5 Pass
L7 98 - 86.5 Pole TP15x15x0.3125 7 -9.42 1082.34 84.7 Pass
L8 86.5 - 86 Pole TP46x15x0.3125 8 -9.49 1082.34 84.7 Pass
L9 86 - 42 Pole TP52.02x46x0.3125 9 -19.61 3154.12 19.8 Pass
L10 42 - 1 Pole TP57x50.4031x0.3125 10 -35.50 3325.35 35.3 Pass

Summary
Pole (L7) 84.7 Pass

RATING = 84.7 Pass



ANSI/TIA-222-G-2

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

Moment: 1330 ft-kips 18-Sided (6) 2.25 in. A615 GR. 75 1.75 in. x 70 in. Round

Shear: 17 kips Pole Dia. (D f ): Anchor Rods Evenly Spaced fy = 60 ksi

Axial: 36 kips 57.00 in On a 64 in Bolt Circle

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

f = 0.80 TIA 4.9.9 The following Interation Equation Shall Be Satisfied:

Ibolts = 3072.00 in
2

Momet of Inertia Vu

Pu = 166 kips Tension Force h

Vu = 3 kips Shear Force

Rnt = 325.00 kips Nominal Tensile Strength

h = 0.50 for detail type (d) 0.661 1

Base Plate Calculation According to TIA-222-G

f = 0.90 TIA 4.7

MPL = 602.9 in-kip Plate Moment

L = 29.8 in Section Length

Z = 22.9 Plastic Section Modulus 602.88 in-kip 1234 in-kip

MP = 1371.0 in-kip Plastic Moment

f Mn= 1233.9 in-kip Factored Resistance

Anchor Rods Are Adequate 66.1% R

Base Plate is Adequate 48.9% R

150-ft flag pole - MFP #23518-364 BP-G

TAPP TP-16890 Mike

Anchor Rod and Base Plate Calculation

CT119 Farmington 9/10/2018

Calculated Moment vs Factored Resistance

Pu +
1.0

fRnt

Michael F. Plahovinsak, P.E.
18301 State Route 161 W

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

email: mike@mfpeng.com

Job

Project

Client

Page

Date

Designed by



ANSI/TIA-222-G-2

Factored Base Reactions: Footing Dimensions: Concrete:

Moment: 1330 ft-kips 17 ft x 17 ft 7 ft Square Pier f'c = 4000 psi

Shear: 17 kips x 2 ft thick w/6 in Reveal Steel fy = 60 ksi

Axial: 36 kips Bearing 6 ft B.G. 29.6 Yd3 Concrete f = 0.75

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

Foundation Weight

Weight of Pole 36.0 kips

Weight of Concrete 119.775 kips

Weight of Soil 96 kips

Bouyancy of Water 0.0 kips

Total 251.8 kips

Overturning Resistance:

Overturning Moment (Mu) 1440.5 ft-kips 1330 ft-kips + (17 kips x 6.5 ft)

Resisting Moment (Rs) 2140.0875 ft-kips 251.775 kips x 17 ft / 2

f x Rs > Mu Moverturning / f Mresist 89.7% OK

Soil Bearing Pressure:

Eccentricity (e) 5.72 ft 1440.5 ft-kips / 251.775 kips

6(e) 34.3 ft > 17.0 ft 6e > 17

Maximum Soil Bearing 3561.985 psf Calculated across corners

Soil Overburden -600 psf

Net Soil Bearing 2961.985 psf

Resisting Soil Bearing (Rs) 6000 psf

Net Soil Bearing < f x Rs Net Bearing / f Rs 65.8% OK

Bending Moment in Pier:

Bending Moment 1406.5 ft-kips 1330 ft-kips + (17 kips x 4.5 ft)

Pier Steel Req'd (Loads) 16.09 in2

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

Bending Moment in Footing:

Max Bending Moment 604.12233 ft-kips S Moments about pier face

Footing Steel Req'd (Loads) 0.86 in2/ft

Min. Footing Steel 0.52 in2/ft 0.18%

Monopole Spread Footing Calculation
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