
INDEX OF SHEETS

SHEET DESCRIPTION

72596

PROJECT INFORMATION

CTGI SITE NAME:

CTGI SITE ID:

PROJECT DESCRIPTION:

TOWER TYPE:

JURISDICTION:

PRESENT
OCCUPATION TYPE:

CURRENT ZONING:

PID:
PIN:
DB/PG:

FEMA FLOODPLAIN:
FEMA MAP# / DATE:
HUC8:

HWY 401 KIPLING

CTGI-NC 0010023

PROPOSED WIRELESS
TELECOM FACILITY

175' MONOPINE TOWER
(179' OVERALL)

HARNETT COUNTY

RESIDENTIAL/AGRICULTURE

RA-40

080642 0020
0642-91-2386.000
3472/919

ZONE "X" (<0.2%)
3720064200J / 10-03-2006
0303004 (UPPER CAPE FEAR)

T1 TITLE SHEET

C1

UTILITIES:
POWER COMPANY:
CONTACT:
PHONE:
METER # NEAR SITE:

TELEPHONE COMPANY:
CONTACT:
PHONE:
PHONE # NEAR SITE:
PEDESTAL # NEAR SITE:

CENTURYLINK
CUSTOMER SERVICE
(877) 837-5738
(919) 552-0291
RP221W

DUKE ENERGY PROGRESS
TOSHIYA TSUJMUNA
(800) 582-6345
46 981 196

TEP OPCO, LLC
326 TRYON ROAD
RALEIGH, NC  27603-3530
SCOTT C. BRANTLEY, P.E.
(919) 661-6351

LORI ANN UPCHURCH HEWITT
3312 WHITTINGHAM DR
NEW HILL, NC 27562
LORI ANN UPCHURCH HEWITT
(919) 604-0329

TEP OPCO, LLC
326 TRYON ROAD
RALEIGH, NC  27603-3530
ALAN ALLBERT, P.L.S.
(919) 661-6351

W 78° 49' 50.235 (NAD '83)
N 35° 27' 25.628" (NAD '83)LATITUDE

LONGITUDE

CODE COMPLIANCE

ALL WORK AND MATERIALS SHALL BE PERFORMED AND INSTALLED IN
ACCORDANCE WITH THE CURRENT EDITIONS OF THE FOLLOWING CODES
AS ADOPTED BY THE LOCAL GOVERNING AUTHORITIES. NOTHING IN THESE
PLANS IS TO BE CONSTRUED TO PERMIT WORK NOT CONFORMING TO THE
LATEST EDITIONS OF THE FOLLOWING:

4. 2020 NCEC
(NEC 2020 & ADDENDUM)

5. LOCAL BUILDING CODE
6. CITY/COUNTY ORDINANCES

1. NORTH CAROLINA BUILDING CODE 
(2024 EDITION)

2. NORTH CAROLINA CODE COUNCIL
3. ANSI/TIA-222-H

LOCATION MAP N

DRIVING DIRECTIONS CONTACT INFORMATION

1-A CERTIFICATION
TOWER OWNER:

SURVEYOR:

CIVIL ENGINEER:

ELECTRICAL ENGINEER:
NAME:
ADDRESS:
CITY, STATE, ZIP:
CONTACT:
PHONE:

PROPERTY OWNER:
NAME:
ADDRESS:
CITY, STATE, ZIP:
CONTACT:
PHONE:

NAME:
ADDRESS:
CITY, STATE, ZIP:
CONTACT:
PHONE:

NAME:
ADDRESS:
CITY, STATE, ZIP:
CONTACT:
PHONE:

NAME:
ADDRESS:
CITY, STATE, ZIP:
CONTACT:
PHONE:

GROUND ELEVATION = 284.4'± (NAVD '88)

T-1 3

SAB DAO

REV

DIRECTIONS BEGINNING FROM RDU AIRPORT, NC: TAKE PREFERRED ROUTE
TO I-40 E AND GO 8.3 MILES. TAKE EXIT 293 FOR US-1 E/US-64 W AND GO 7.0
MILES. TAKE EXIT 95 FOR NC-55 TOWARDS APEX AND GO 0.2 MILES. TURN
LEFT ONTO NC-55 BYPASS E AND GO 1.5 MILES. TURN RIGHT ONTO AVENT
FERRY RD AND GO 0.3 MILES. TURN LEFT ONTO PINEY GROVE-WILBORN RD
AND GO 6.4 MILES. CONTINUE ONTO PINEY GROVE RAWLS RD AND GO 1.2
MILES. TURN RIGHT ONTO US-401 S AND GO 6.0 MILES. THE SITE WILL BE ON
YOUR RIGHT.

C4

Communications Tower Group I, 
LLC(CTGI, LLC)
15720 BRIXHAM AVE., SUITE 300 
CHARLOTTE, NC 28277 GLENN 
PENNINGTON, P.E.(864) 423-6200

TEP OPCO, LLC
326 TRYON ROAD
RALEIGH, NC  27603-3530
MARK S. QUAKENBUSH, P.E.
(919) 661-6351

4921 US-401
FUQUAY VARINA, NC 27526

(HARNETT COUNTY)

CTGI SITE NAME: HWY 401 KIPLING
CTGI SITE ID: CTGI-NC 0010023

CTGI LLC
15720 BRIXHAM HILL AVE., STE 300

CHARLOTTE, NC 28277
N.C LICENSE #P-1403

TEP OPCO, LLC

OFFICE: (919) 661-6351
www.tepgroup.net

326 TRYON ROAD
RALEIGH, NC  27603-3530

SITE OWNER:

GRADING & EROSION CONTROL PLAN

N1 PROJECT NOTES

C2

SITE PLAN

COMPOUND DETAIL
C3 TOWER ELEVATION

C5 SILT FENCE DETAILS
C6A ACCESS ROAD DETAILS

FENCE DETAILS
C8

E1 ELECTRICAL NOTES
E2
E3
E4

GROUNDING PLANE5
GROUNDING DETAILS 

SIGNAGE DETAILS

CTG SERVICE RACK DETAILS

C7

3

May 2, 2025

L1 LANDSCAPING PLAN
L2 LANDSCAPING DETAILS

T2-T6 APPENDIX B 2

A 08-09-24 PRELIMINARY

2

E6

CTG POWER PANEL SCHEDULE & ONE LINE DIAGRAM

ROUTING PLAN

- SITE SURVEY -

SITE LAYOUTC1B

C6B CONCRETE DRIVEWAY DETAILS

May 2, 2025

3

3
2
3
2
2
2
3
2
2
2
2
2
2
2
2
2
2

ANCHOR TENNANT:

B 08-21-24 PRELIMINARY

VERIZON SITE NAME: CHRISTIAN
LIGHT

VERIZON SITE ID: 17321815
VERIZON MDG ID: 5000057337

8921 RESEARCH DRIVE
CHARLOTTE, NC 28262

(704) 519-9957
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APPENDIX B

HWY 401 KIPLING
4921 US-401, FUQUAY VARINA, NC 27526

GLENN PENNINGTON

27526

864 423 6200

TEP OPCO, LLC
TEP OPCO, LLC

Scott C. Brantley 056896 919    661-6351
919    661-6351

sbrantley@tepgroup.net

TEP OPCO, LLC

gpennington@ctowergroup.com
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PROJECT NOTES: 

1. ALL REFERENCES MADE TO OWNER IN THESE DOCUMENTS SHALL BE CONSIDERED CTG OR ITS DESIGNATED 
REPRESENTATIVE. 

2. ALL WORK PRESENTED ON THESE DRAWINGS MUST BE COMPLETED BY THE CONTRACTOR UNLESS NOTED 
OTHERWISE. THE CONTRACTOR MUST HAVE CONSIDERABLE EXPERIENCE IN PERFORMANCE OF WORK SIMILAR 
TO THAT DESCRIBED HEREIN. BY ACCEPTANCE OF THIS ASSIGNMENT, THE CONTRACTOR IS ATTESTING TO 
HAVE SUFFICIENT EXPERIENCE AND ABILITY, IS KNOWLEDGEABLE OF THE WORK TO BE PERFORMED 
AND THAT IS PROPERLY LICENSED AND PROPERLY REGISTERED TO DO THIS WORK IN THE STATE OF NORTH CAROLINA. 

3. THE STRUCTURE SHALL BE DESIGNED IN ACCORDANCE WITH ANSI/TIA-222-H AND CONFORM 
TO THE REQUIREMENTS OF THE NORTH CAROLINA BUILDING CODE, 2024 EDITION.

4. WORK SHALL BE COMPLETED IN ACCORDANCE WITH THE NORTH CAROLINA BUILDING CODE, 2024 EDITION.

5. UNLESS SHOWN OR NOTED OTHERWISE ON THE CONTRACT DRAWINGS, OR IN THE SPECIFICATIONS, THE 
FOLLOWING NOTES SHALL APPLY TO THE MATERIALS LISTED HEREIN, AND TO THE PROCEDURES TO BE 
USED ON THIS PROJECT.

6. ALL HARDWARE ASSEMBLY MANUFACTURER'S INSTRUCTIONS SHALL BE FOLLOWED EXACTLY AND SHALL 
SUPERSEDE ANY CONFLICTING NOTES ENCLOSED HEREIN. 

7. IT IS THE CONTRACTOR'S SOLE RESPONSIBILITY TO DETERMINE ERECTION PROCEDURE AND SEQUENCE TO 
ENSURE THE SAFETY OF THE STRUCTURE AND ITS COMPONENT PARTS DURING ERECTION AND/OR FIELD 
MODIFICATIONS. THIS INCLUDES, BUT IS NOT LIMITED TO, THE ADDITION OF TEMPORARY BRACING, GUYS 
OR TIE DOWNS THAT MAY BE NECESSARY. SUCH MATERIAL SHALL BE REMOVED AND SHALL REMAIN THE 
PROPERTY OF THE CONTRACTOR AFTER THE COMPLETION OF THE PROJECT. 

8. ALL DIMENSIONS, ELEVATIONS, AND EXISTING CONDITIONS SHOWN ON THE DRAWINGS SHALL BE FIELD VERIFIED 
BY THE CONTRACTOR PRIOR TO BEGINNING ANY MATERIALS ORDERING, FABRICATION OR CONSTRUCTION 
WORK ON THIS PROJECT. CONTRACTOR SHALL NOT SCALE CONTRACT DRAWINGS IN LIEU OF FIELD 
VERIFICATION. ANY DISCREPANCIES SHALL BE IMMEDIATELY BROUGHT TO THE ATTENTION OF THE OWNER 
AND THE OWNER'S ENGINEER. THE DISCREPANCIES MUST BE RESOLVED BEFORE THE CONTRACTOR IS TO 
PROCEED WITH THE WORK. THE CONTRACT DOCUMENTS DO NOT INDICATE THE METHOD OF CONSTRUCTION. 
THE CONTRACTOR SHALL SUPERVISE AND DIRECT THE WORK AND SHALL BE SOLELY RESPONSIBLE FOR 
ALL CONSTRUCTION MEANS, METHODS, TECHNIQUES, SEQUENCES, AND PROCEDURES. OBSERVATION VISITS 
TO THE SITE BY THE OWNER AND/OR THE ENGINEER SHALL NOT INCLUDE INSPECTION OF THE PROTECTIVE 
MEASURES OR THE PROCEDURES. 

9. ALL MATERIALS AND EQUIPMENT FURNISHED SHALL BE NEW AND OF GOOD QUALITY, FREE FROM FAULTS 
AND DEFECTS AND IN CONFORMANCE WITH THE CONTRACT DOCUMENTS. ANY AND ALL SUBSTITUTIONS MUST 
BE PROPERLY APPROVED AND AUTHORIZED IN WRITING BY THE OWNER AND ENGINEER PRIOR TO INSTALLATION. 
THE CONTRACTOR SHALL FURNISH SATISFACTORY EVIDENCE AS TO THE KIND AND QUALITY OF THE MATERIALS 
AND EQUIPMENT BEING SUBSTITUTED. 

10. THE CONTRACTOR SHALL BE RESPONSIBLE FOR INITIATING, MAINTAINING, AND SUPERVISING ALL SAFETY 
PRECAUTIONS AND PROGRAMS IN CONNECTION WITH THE WORK. THE CONTRACTOR IS RESPONSIBLE FOR 
ENSURING THAT THIS PROJECT AND RELATED WORK COMPLIES WITH ALL APPLICABLE LOCAL, STATE, AND 
FEDERAL SAFETY CODES AND REGULATIONS GOVERNING THIS WORK. RENTAL CHARGES, SAFETY, PROTECTION, AND 
MAINTENANCE OF RENTED EQUIPMENT SHALL BE THE CONTRACTOR'S RESPONSIBILITY. 

11. ACCESS TO THE PROPOSED WORK SITE MAY BE RESTRICTED. THE CONTRACTOR SHALL COORDINATE INTENDED 
CONSTRUCTION ACTIVITY, INCLUDING WORK SCHEDULE AND MATERIALS ACCESS, WITH THE OWNER PROJECT 
MANAGER. 

12. BILL OF MATERIALS AND PART NUMBERS LISTED ON CONSTRUCTION DRAWINGS ARE INTENDED TO AID 
CONTRACTOR/OWNER. CONTRACTOR/OWNER SHALL VERIFY PARTS AND QUANTITIES WITH MANUFACTURER 
PRIOR TO BIDDING AND/OR ORDERING MATERIALS.

13. ALL PERMITS THAT MUST BE OBTAINED ARE THE RESPONSIBILITY OF THE CONTRACTOR. THE CONTRACTOR 
WILL BE RESPONSIBLE FOR ABIDING BY ALL CONDITIONS AND REQUIREMENTS OF THE PERMITS.

14. 24 HOURS PRIOR TO THE BEGINNING OF ANY CONSTRUCTION, THE CONTRACTOR MUST NOTIFY THE APPLICABLE 
JURISDICTIONAL (STATE, COUNTY OR CITY) ENGINEER. 

15. THE CONTRACTOR SHALL REWORK (DRY, SCARIFY, ETC.) ALL MATERIAL NOT SUITABLE FOR SUBGRADE IN ITS 
PRESENT STATE. AFTER REWORKING, IF THE MATERIAL REMAINS UNSUITABLE, THE CONTRACTOR SHALL 
UNDERCUT THIS MATERIAL AND REPLACE WITH APPROVED MATERIAL. ALL SUBGRADES SHALL BE PROOFROLLED 
WITH A FULLY LOADED TANDEM AXLE DUMP TRUCK PRIOR TO PAVING. ANY SOFT MATERIAL SHALL BE 
REWORKED OR REPLACED. 

16. THE CONTRACTOR IS REQUIRED TO MAINTAIN ALL PIPES, DITCHES, AND OTHER DRAINAGE STRUCTURES 
FREE FROM OBSTRUCTION UNTIL WORK IS ACCEPTED BY THE OWNER. THE CONTRACTOR IS RESPONSIBLE 
FOR ANY DAMAGES CAUSED BY FAILURE TO MAINTAIN DRAINAGE STRUCTURE IN OPERABLE CONDITION.

17. THE OWNER SHALL HAVE A SET OF APPROVED PLANS AVAILABLE AT THE SITE AT ALL TIMES WHILE 
WORK IS BEING PERFORMED. A DESIGN A TED RESPONSIBLE EMPLOYEE SHALL BE AVAILABLE FOR 
CONTACT BY GOVERNING AGENCY INSPECTORS.

18. ANY BUILDINGS ON THIS SITE ARE INTENDED TO SHELTER EQUIPMENT WHICH WILL ONLY BE PERIODICALLY
MAINTAINED AND ARE NOT INTENDED FOR HUMAN OCCUPANCY.

19. TEMPORARY FACILITIES FOR PROTECTION OF TOOLS AND EQUIPMENT SHALL CONFORM TO LOCAL REGULATIONS 
AND SHALL BE THE CONTRACTOR'S RESPONSIBILITY. 

20. THE CONTRACTOR AND ITS SUBCONTRACTORS SHALL CARRY LIABILITY INSURANCE IN THE AMOUNTS AND
FORM IN ACCORDANCE WITH OWNER SPECIFICATIONS. CERTIFICATES DEMONSTRATING PROOF OF COVERAGE
SHALL BE PROVIDED TO OWNER PRIOR TO THE START OF THE WORK ON THE PROJECT. 

21. THE CONTRACTOR SHALL CONTACT ALL APPLICABLE UTILITY SERVICES TO VERIFY LOCATIONS OF EXISTING 
UTILITIES AND REQUIREMENTS FOR NEW UTILITY CONNECTIONS PRIOR TO EXCAVATING. 

22. THE CONTRACTOR SHALL MAINTAIN THE JOB CLEAR OF TRASH AND DEBRIS. ALL WASTE MATERIALS SHALL
BE REMOVED FROM THE SITE PRIOR TO SUBSTANTIAL COMPLETION AND PRIOR TO FINAL ACCEPTANCE. THE 
CONTRACTOR SHALL FURNISH ONE 55 GALLON BARREL, AND TRASH BAGS, AND SHALL REMOVE TRASH, 
DEBRIS, ETC., ON A DAILY BASIS. 

23. THE CONTRACTOR SHALL VISIT THE SITE AND BECOME FAMILIAR WITH ALL CONDITIONS PRIOR TO SUBMITTING 
THE PROPOSAL. CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND CONDITIONS SHOWN ON THESE DRAWINGS 
WITH THOSE AT THE SITE. ANY VARIATION WHICH REQUIRES PHYSICAL CHANGE SHALL BE BROUGHT TO THE 
ATTENTION OF THE OWNER PROJECT ENGINEER FOR FACILITIES/CONSTRUCTION. 

24. THE CONTRACTOR SHALL GUARANTEE THE WORK PERFORMED ON THE PROJECT BY THE CONTRACTOR AND 
ANY OR ALL OF THE SUBCONTRACTORS WHO PERFORMED WORK FOR THE CONTRACTOR ON THIS PROJECT. 
THE GUARANTEE SHALL BE FOR A FULL YEAR FOLLOWING ISSUANCE OF THE FINAL PAYMENT OF RETAINAGE. 
ALL MATERIALS AND WORKMANSHIP SHALL BE WARRANTED FOR ONE YEAR FROM ACCEPTANCE DATE. 

UTILITY NOTES 

1. APPLY FOR THE UTILITY SERVICE (ELECTRIC) NO LATER THAN THE NEXT BUSINESS DAY FOLLOWING AWARD OF CONTRACT. 
COORDINATE WITH THE ELECTRIC UTILITY COMPANY FOR EXACT TRANSFORMER LOCATION, METERING REQUIREMENTS, 
AND THE SERVICE ROUTING. COORIDNATE WITH THE TELEPHONE UTILITY COMPANY FOR EXACT TELEPHONE 
REQUIREMENTS AND ROUTING OF SERVICE. 

2. ALL UTILITY RELATED WORK SHALL BE PERFORMED IN ACCORDANCE WITH APPLICABLE UTILITY REQUIREMENTS. 
FIELD VERIFY EXISTING UTILITY LOCATIONS PRIOR TO CONSTRUCTION.

3. THE CONTRACTOR SHALL CONTACT UTILITIES AND LOCATOR SERVICE A MINIMUM OF 72 HOURS PRIOR TO THE 
START OF CONSTRUCTION. (NC ONE-CALL 1-800-632-4949).

4. CONTRACTOR SHALL PROVIDE TRENCHING AND CONDUITS AS SHOWN OR AS REQUIRED BY LOCAL UTILITY. 

5. NO PENETRATIONS TO THE TOWER FOUNDATION OF ANY KIND. 

PLANS PREPARED FOR: 
. .
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LATITUDE:       N 35° 27' 25.628"  (NAD '83/2011)

LONGITUDE:   W 78° 49' 50.235"  (NAD '83/2011)

GROUND ELEV. (AMSL):   284.4'± (NAVD '88)
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COA # P-1403

NORTH CAROLINA PLS # L-3738

ALAN H. ALLBERT

THIS MAP MAY NOT BE A CERTIFIED

SURVEY AND HAS NOT BEEN REVIEWED BY

A LOCAL GOVERNMENT AGENCY FOR

COMPLIANCE WITH ANY APPLICABLE LAND

DEVELOPMENT REGULATIONS AND HAS

NOT BEEN REVIEWED FOR COMPLIANCE

WITH RECORDING REQUIREMENTS FOR

PLATS (G.S. 47-30(n))

TOPOGRAPHIC SURVEY

"I, Alan H. Allbert, certify that this map

was drawn under my supervision from an

actual survey made under my supervision

(deed description recorded in Book 958,

page 618 or other reference source

(other); that the boundaries not surveyed

are indicated as drawn from information in

Book ______, page ______ or other

reference source; that the ratio of

precision or positional accuracy is

1:10,000; and that this map meets the

requirements of The Standards of Practice

for Land Surveying in North Carolina (21

NCAC 56. 1600)."

This 12th day of December, 2021.
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PLANTING SCHEDULE

EVERGREEN TREES

SPACING

@ 3 YRS.

HEIGHT

@ PLANTING

HEIGHT

REMARKS

CALIPER

SPREAD/

BOTANICAL NAME COMMON NAMEQTY.ITEM

-

MULCH

(Myrlca Cerifera)

LANDSCAPING NOTES:

7.  PURPOSE OF THIS PLAN IS TO SUPPLEMENT EXISTING

VEGETATION. DO NOT REMOVE EXISTING TREES

UNAFFECTED BY COMPOUND CONSTRUCTION.
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TOWER GROUNDING PLAN

GROUNDING PLAN
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NOT USED

GROUNDING

DETAILS

COPPER-CLAD STEEL GROUND ROD DETAIL

GROUND ROD W/ INSPECTION WELL DETAILCADWELD GROUNDING DETAIL

NOTE:

FENCE GROUNDING DETAIL

TYP. GATE POST GROUNDING DETAIL

ALT. FENCE GROUNDING DETAIL



128'-6"

1/4" THK. x 46'-6" LONG
 (EST. WT. = 4.452 KIPS

SPLICE LENGTH =
 5'-9" (±10%)

30.0"  ACROSS FLATS

175'-0"

81'-3"

1/2" THK. x 53' LONG
 (EST. WT. = 13.029 KIPS

SPLICE LENGTH =
 7'-3" (±10%)

65'-0"

3/4" THK. x 23'-6" LONG
 (EST. WT. = 9.877 KIPS

SPLICE LENGTH =
 7'-6" (±10%)

32'-6"

7/8" THK. x 40' LONG
 (EST. WT. = 21.252 KIPS

SPLICE LENGTH =
 8'-6" (±10%)

1'-0"

7/8" THK. x 40' LONG
 (EST. WT. = 26.795 KIPS

68.0" ACROSS FLATS

BASEPLATE: 3.75'' THK X 83''
ROUND W/(30) ANCHOR RODS
ON A 77'' B.C. MIN. 7'-0''
EMBEDMENT INTO CONCRETE

170'-0"

155'-0"

140'-0"

125'-0"

110'-0"

95'-0"
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2 23524-768
TP-24230

3/5/2025

175-FT PINE TREE MONOPOLE

CTG-NC-0010023 HWY 401 KIPLING

HARNETT CO., NC / 35°27'25.6", -78°49'50.2"

CTG

MFP

DESIGN
Building Code:

Wind Speed Load Cases:

Load Case #1:

Design Standard:

MPH Design Wind Speed

Load Case #2:

2024 NORTH CAROLINA BUILDING CODE

TIA-222-H 

ASCE-7-16

117

30

60

1.5"

II C 1

EQUIPMENT LIST
Elev. Description

170 ANTENNAS + MOUNTING (EPA 40,000 IN2)

170 GENERIC ANTENNA MOUNT

155 ANTENNAS + MOUNTING (EPA 30,000 IN2)

155 GENERIC ANTENNA MOUNT

140 ANTENNAS + MOUNTING (EPA 30,000 IN2)

140 GENERIC ANTENNA MOUNT

125 ANTENNAS + MOUNTING (EPA 30,000 IN2)

125 GENERIC ANTENNA MOUNT

110 (1) 4-FT DISH

110 MICROWAVE MOUNT

95 (1) 4-FT DISH

95 MICROWAVE MOUNT

ANTENNA FEED LINES ROUTED ON THE INSIDE OF THE POLE

POLE DESIGNED FOR A MAX 86.5-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 0.24569 in/ft

ASTM A572 GR 65 ASTM A572 GR 50

2.5 in. F1554 GR. 105 X 8'-0''

1 46.50 0.2500 5.75 30.00 41.42

2 53.00 0.5000 7.25 39.51 52.53

3 23.50 0.7500 7.50 49.75 55.53

4 40.00 0.8750 8.50 52.18 62.01

5 40.00 0.8750 0.00 58.17 68.00

Moment:

Shear:

Axial:

ft-kip

kip

kip

BASE REACTIONS FOR FOUNDATION DESIGN
18469

138

125

Structure Class Exposure Cat. Topography Cat. Crest Height

Load Case #3

MPH Wind with Ice Accumulation

MPH Service Wind Speed

1

Risk Category

STRUCTURE MEETS THE MINIMUM REQUIREMENTS OF TIA-222-I 

8-FT PINE TREE BRANCHES SPACED EVENLY FROM 90'-0"

MICHAEL F. PLAHOVINSAK, P.E. #32804
Sole Proprietor - Independent Engineer

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

3.5.2025



9'-0"Ø DRILLED SHAFT

6" ABOVE GRADE

2" CLEAR

3" GAP
(GROUT NOT REQ'D.)

7
'-
0
" 
M

IN
. 
A
B

 E
M

B
E
D

M
E
N
T

3" CLEAR (TYP)

6" CLEAR

8'-0" LONG ANCHOR
ROD 10"-12" PROJECTION W/
HEAVY HEX LOCK NUT AND
LEVELING NUT

POLE SHAFT

3
3

'-
0

" 
M

IN
. 

C
A
IS

S
O

N
 D

E
P
T
H

FINISHED GRADE

LOWER TIES @ 12" O/C

(72) #11 VERTICAL
REINF BARS
EQUALLY SPACED

CL

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

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

CLOSE TIES WITH
MIN. 24" LAP
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MFP

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: TOWER ENGINEERING PROFESSIONALS
REPORT NO.: 72596.698898 (DATED 5/18/22)

6. ESTIMATED CONCRETE VOLUME = 79 CUBIC YARDS.

7. THE FOUNDATION HAS BEEN DESIGNED TO RESIST THE FOLLOWING FACTORED
LOADS:
MOMENT: 18469 FT*KIPS
SHEAR:    138 KIPS
AXIAL:    125 KIPS

8. GEOTECHNICAL REPORT INDICATES GROUNDWATER MAY BE ENCOUNTERED AT

18'-0" BELOW GRADE.

NOT TO SCALE
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Designed by

Mike



Tower Input Data 

The tower is a monopole. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

Tower base elevation above sea level: 285.00 ft. 
Basic wind speed of 117 mph. 
Risk Category II. 
Exposure Category C. 
Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
Topographic Category: 1. 
Crest Height: 0.00 ft. 
Nominal ice thickness of 1.5000 in. 
Ice thickness is considered to increase with height. 
Ice density of 56 pcf. 
A wind speed of 30 mph  is used in combination with ice. 
Temperature drop of 50 °F. 
Deflections calculated using a wind speed of 60 mph. 
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 175.00-128.50 46.50 5.75 18 30.0000 41.4246 0.2500 1.0000 A572-65 
(65 ksi)

L2 128.50-81.25 53.00 7.25 18 39.5119 52.5334 0.5000 2.0000 A572-65 
(65 ksi)

L3 81.25-65.00 23.50 7.50 18 49.7522 55.5259 0.7500 3.0000 A572-65 
(65 ksi)

L4 65.00-32.50 40.00 8.50 18 52.1832 62.0108 0.8750 3.5000 A572-65 
(65 ksi)

L5 32.50-1.00 40.00 18 58.1724 68.0000 0.8750 3.5000 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 30.4242 23.6066 2639.6436 10.5612 15.2400 173.2050 5282.7605 11.8056 4.8400 19.36
42.0250 32.6720 6997.9618 14.6170 21.0437 332.5446 14005.1317 16.3391 6.8507 27.403

L2 41.4788 61.9118 11904.3069 13.8492 20.0720 593.0796 23824.2778 30.9618 6.0741 12.148
53.2667 82.5770 28246.2707 18.4719 26.6870 1058.4293 56529.7085 41.2964 8.3659 16.732

L3 52.2127 116.6496 35387.6053 17.3958 25.2741 1400.1532 70821.7746 58.3359 7.4364 9.915
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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 

56.2667 130.3939 49428.0296 19.4454 28.2071 1752.3235 98921.0979 65.2094 8.4526 11.27
L4 54.7243 142.4957 47392.8154 18.2144 26.5091 1787.7969 94847.9914 71.2614 7.6442 8.736

62.8324 169.7893 80174.9528 21.7032 31.5015 2545.1175 160455.401
9

84.9108 9.3739 10.713 

L5 61.0554 159.1292 66002.0599 20.3406 29.5516 2233.4524 132090.967
0

79.5797 8.6983 9.941 

68.9140 186.4229 106121.974
5

23.8294 34.5440 3072.0812 212383.587
0

93.2292 10.4280 11.918 

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 
175.00-128.50

1 1 1 

L2 
128.50-81.25

1 1 1 

L3 81.25-65.00 1 1 1
L4 65.00-32.50 1 1 1
L5 32.50-1.00 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 

Safety Climb & Step 
Bolts Exposed 

C No Yes CaAa (Out 
Of Face) 

175.00 - 1.00 1 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice

0.06 
0.14 
0.24 
0.44

0.09 
0.63 
1.77 
5.90

1 5/8'' C No Yes Inside Pole 170.00 - 1.00 12 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice

0.00 
0.00 
0.00 
0.00

0.92 
0.92 
0.92 
0.92

1 5/8'' C No Yes Inside Pole 155.00 - 1.00 12 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice

0.00 
0.00 
0.00 
0.00

0.92 
0.92 
0.92 
0.92

1 5/8'' C No Yes Inside Pole 140.00 - 1.00 12 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice

0.00 
0.00 
0.00 
0.00

0.92 
0.92 
0.92 
0.92

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

0.00 
0.00 
0.00 
0.00

0.92 
0.92 
0.92 
0.92

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

0.00 
0.00 
0.00 
0.00

0.92 
0.92 
0.92 
0.92

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

0.00 
0.00 
0.00 
0.00

0.92 
0.92 
0.92 
0.92
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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 175.00-128.50 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 
2.558

0.00 
0.00 
0.88

L2 128.50-81.25 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 
2.599

0.00 
0.00 
2.12

L3 81.25-65.00 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 
0.894

0.00 
0.00 
0.78

L4 65.00-32.50 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 
1.788

0.00 
0.00 
1.55

L5 32.50-1.00 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 
1.732

0.00 
0.00 
1.50

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 175.00-128.50 A 

B 
C

1.746 0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 

17.982

0.00 
0.00 
1.10

L2 128.50-81.25 A 
B 
C

1.683 0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 

18.272

0.00 
0.00 
2.35

L3 81.25-65.00 A 
B 
C

1.624 0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
6.078

0.00 
0.00 
0.85

L4 65.00-32.50 A 
B 
C

1.559 0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 

11.775

0.00 
0.00 
1.69

L5 32.50-1.00 A 
B 
C

1.402 0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 

11.006

0.00 
0.00 
1.63

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 

8' Pine Tree Branches C None 0.0000 172.80 No Ice 149.00 149.00 1.28
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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 

1/2'' Ice
1'' Ice 
2'' Ice

172.00 
195.00 
241.00

172.00 
195.00 
241.00

1.51 
1.73 
2.18

8' Pine Tree Branches C None 0.0000 157.10 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

227.00 
262.00 
297.00 
367.00

227.00 
262.00 
297.00 
367.00

1.96 
2.30 
2.64 
3.33

8' Pine Tree Branches C None 0.0000 138.20 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

229.00 
264.00 
299.00 
369.00

229.00 
264.00 
299.00 
369.00

1.97 
2.31 
2.66 
3.35

8' Pine Tree Branches C None 0.0000 119.30 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

230.00 
265.00 
300.00 
370.00

230.00 
265.00 
300.00 
370.00

1.98 
2.33 
2.67 
3.37

8' Pine Tree Branches C None 0.0000 100.40 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

231.00 
267.00 
303.00 
375.00

231.00 
267.00 
303.00 
375.00

1.99 
2.34 
2.69 
3.38

**
EPA 40,000 in2 C None 0.0000 170.00 No Ice 

1/2'' Ice
1'' Ice 
2'' Ice

277.78 
300.00 
322.22 
366.66

277.78 
300.00 
322.22 
366.66

4.00 
5.00 
6.00 
8.00

EPA 30,000 in2 C None 0.0000 155.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

208.33 
225.00 
241.67 
275.01

208.33 
225.00 
241.67 
275.01

4.00 
5.00 
6.00 
8.00

EPA 30,000 in2 C None 0.0000 140.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

208.33 
225.00 
241.67 
275.01

208.33 
225.00 
241.67 
275.01

4.00 
5.00 
6.00 
8.00

EPA 30,000 in2 C None 0.0000 125.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

208.33 
225.00 
241.67 
275.01

208.33 
225.00 
241.67 
275.01

4.00 
5.00 
6.00 
8.00

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
4 ft standard A Paraboloid w/o 

Radome 
From 
Face 

1.00 
0.00 
0.00 

0.0000 110.00 4.00 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

12.57 
13.10 
13.62 
14.68

0.10 
0.18 
0.25 
0.39

4 ft standard A Paraboloid w/o 
Radome 

From 
Face 

1.00 
0.00 
0.00

0.0000 95.00 4.00 No Ice 
1/2'' Ice
1'' Ice

12.57 
13.10 
13.62

0.10 
0.18 
0.25
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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
2'' Ice 14.68 0.39

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 90 deg - No Ice
5 0.9 Dead+1.0 Wind 90 deg - No Ice
6 1.2 Dead+1.0 Wind 180 deg - No Ice
7 0.9 Dead+1.0 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

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 175 - 128.5 Pole Max Tension 4 0.00 0.00 0.00

Max. Compression 8 -43.34 0.00 0.00
Max. Mx 4 -18.90 -1514.48 -0.18
Max. My 6 -18.91 -0.27 -1514.49
Max. Vy 4 71.59 -1514.48 -0.18
Max. Vx 6 71.59 -0.27 -1514.49

Max. Torque 6 0.00
L2 128.5 - 81.25 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 8 -80.97 1.88 1.08
Max. Mx 4 -45.47 -5787.13 -13.51
Max. My 6 -45.50 -21.92 -5782.53
Max. Vy 4 110.68 -5787.13 -13.51
Max. Vx 6 110.33 -21.92 -5782.53

Max. Torque 2 2.23
L3 81.25 - 65 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 8 -94.77 1.88 1.08
Max. Mx 4 -57.86 -7574.97 -28.68
Max. My 6 -57.89 -46.55 -7564.85
Max. Vy 4 112.70 -7574.97 -28.68
Max. Vx 6 112.35 -46.55 -7564.85

Max. Torque 2 2.22
L4 65 - 32.5 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 8 -124.79 1.88 1.08
Max. Mx 4 -85.63 -11183.43 -58.55
Max. My 6 -85.64 -95.06 -11162.44
Max. Vy 4 116.04 -11183.43 -58.55
Max. Vx 6 115.69 -95.06 -11162.44
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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. Torque 2 2.22

L5 32.5 - 1 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 8 -166.77 1.88 1.08

Max. Mx 4 -125.14 -15880.90 -96.20
Max. My 6 -125.14 -156.21 -15846.18
Max. Vy 4 118.21 -15880.90 -96.20
Max. Vx 6 117.87 -156.21 -15846.18

Max. Torque 2 2.22

Maximum Tower Deflections - Service Wind

Section 
No. 

Elevation 

ft

Horz. 
Deflection 

in

Gov. 
Load 

Comb.

Tilt 

°

Twist 

°
L1 175 - 128.5 31.992 13 1.6615 0.0001
L2 134.25 - 81.25 18.571 13 1.3676 0.0001
L3 88.5 - 65 7.785 13 0.8167 0.0000
L4 72.5 - 32.5 5.259 13 0.6714 0.0000
L5 41 - 1 1.708 13 0.3772 0.0000

Critical Deflections and Radius of Curvature - Service Wind

Elevation 

ft

Appurtenance Gov. 
Load 

Comb.

Deflection 

in

Tilt 

°

Twist 

°

Radius of 
Curvature 

ft
172.80 8' Pine Tree Branches 13 31.230 1.6490 0.0004 38399
170.00 EPA 40,000 in2 13 30.260 1.6331 0.0004 38399
157.10 8' Pine Tree Branches 13 25.847 1.5550 0.0004 10725
155.00 EPA 30,000 in2 13 25.142 1.5410 0.0004 9599
140.00 EPA 30,000 in2 13 20.305 1.4234 0.0004 5484
138.20 8' Pine Tree Branches 13 19.754 1.4067 0.0004 5217
125.00 EPA 30,000 in2 13 15.954 1.2635 0.0003 4677
119.30 8' Pine Tree Branches 13 14.450 1.1930 0.0003 4657
110.00 4 ft standard 13 12.177 1.0735 0.0003 4625
100.40 8' Pine Tree Branches 13 10.067 0.9518 0.0003 4592
95.00 4 ft standard 13 8.985 0.8874 0.0003 4574

Maximum Tower Deflections - Design Wind

Section 
No. 

Elevation 

ft

Horz. 
Deflection 

in

Gov. 
Load 

Comb.

Tilt 

°

Twist 

°
L1 175 - 128.5 136.123 4 7.0755 0.0013
L2 134.25 - 81.25 79.081 4 5.8265 0.0009
L3 88.5 - 65 33.175 4 3.4809 0.0002
L4 72.5 - 32.5 22.412 4 2.8620 0.0001
L5 41 - 1 7.279 4 1.6079 0.0001
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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
172.80 8' Pine Tree Branches 4 132.882 7.0227 0.0017 9274
170.00 EPA 40,000 in2 4 128.763 6.9551 0.0017 9274
157.10 8' Pine Tree Branches 4 110.008 6.6232 0.0017 2587
155.00 EPA 30,000 in2 4 107.015 6.5637 0.0017 2315
140.00 EPA 30,000 in2 4 86.457 6.0639 0.0017 1319
138.20 8' Pine Tree Branches 4 84.113 5.9928 0.0017 1254
125.00 EPA 30,000 in2 4 67.950 5.3833 0.0016 1119
119.30 8' Pine Tree Branches 4 61.553 5.0834 0.0015 1112
110.00 4 ft standard 4 51.879 4.5746 0.0014 1101
100.40 8' Pine Tree Branches 4 42.893 4.0563 0.0012 1089
95.00 4 ft standard 4 38.287 3.7822 0.0011 1083

Compression Checks

Pole Design Data

Section 
No. 

Elevation 

ft 

Size L 

ft 

Lu 

ft 

Kl/r A 

in2

Pu 

K 

Pn

K 

Ratio 
Pu 

Pn

L1 175 - 128.5 (1) TP41.4246x30x0.25 46.50 0.00 0.0 31.5510 -18.91 1845.74 0.010 
L2 128.5 - 81.25 

(2)
TP52.5334x39.5119x0.5 53.00 0.00 0.0 79.7502 -45.47 4665.38 0.010  

L3 81.25 - 65 (3) TP55.5259x49.7522x0.75 23.50 0.00 0.0 126.007
0

-57.86 7371.44 0.008  

L4 65 - 32.5 (4) TP62.0108x52.1832x0.875 40.00 0.00 0.0 163.989
0

-85.63 9593.38 0.009  

L5 32.5 - 1 (5) TP68x58.1724x0.875 40.00 0.00 0.0 186.423
0

-125.14 10905.70 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 175 - 128.5 (1) TP41.4246x30x0.25 1514.49 1611.60 0.940 0.00 1611.60 0.000
L2 128.5 - 81.25 

(2)
TP52.5334x39.5119x0.5 5787.15 6026.58 0.960 0.00 6026.58 0.000 

L3 81.25 - 65 (3) TP55.5259x49.7522x0.75 7575.03 10126.67 0.748 0.00 10126.67 0.000
L4 65 - 32.5 (4) TP62.0108x52.1832x0.875 11183.58 14692.00 0.761 0.00 14692.00 0.000
L5 32.5 - 1 (5) TP68x58.1724x0.875 15881.17 19020.00 0.835 0.00 19020.00 0.000



ttnnxxTToowweerr
Job

175-ft Monopine - MFP #23524-768 r1

Page 

8 of 8 

Michael Plahovinsak, P.E.
18301 State Route 161 

Project 

CTG-NC 0010023 401 Kipling 

Date

13:42:18 03/05/25

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

FAX: mike@mfpeng.com 

Client

TP-24230 
Designed by

Mike

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 175 - 128.5 (1) TP41.4246x30x0.25 71.59 553.72 0.129 0.00 1928.13 0.000 
L2 128.5 - 81.25 

(2)
TP52.5334x39.5119x0.5 110.68 1399.62 0.079  0.29 6159.47 0.000  

L3 81.25 - 65 (3) TP55.5259x49.7522x0.75 112.71 2211.43 0.051 0.28 10251.33 0.000 
L4 65 - 32.5 (4) TP62.0108x52.1832x0.875 116.04 2878.01 0.040 0.28 14882.42 0.000 
L5 32.5 - 1 (5) TP68x58.1724x0.875 118.22 3271.72 0.036 0.28 19232.75 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 175 - 128.5 (1) 0.010 0.940 0.000 0.129 0.000 0.967  1.000 

L2 128.5 - 81.25 
(2) 

0.010 0.960 0.000 0.079 0.000 0.976  1.000 

L3 81.25 - 65 (3) 0.008 0.748 0.000 0.051 0.000 0.758  1.000 

L4 65 - 32.5 (4) 0.009 0.761 0.000 0.040 0.000 0.772  1.000 

L5 32.5 - 1 (5) 0.011 0.835 0.000 0.036 0.000 0.848  1.000 

Section Capacity Table

Section 
No.

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity
Pass 
Fail 

L1 175 - 128.5 Pole TP41.4246x30x0.25 1 -18.91 1845.74 96.7 Pass 
L2 128.5 - 81.25 Pole TP52.5334x39.5119x0.5 2 -45.47 4665.38 97.6 Pass 
L3 81.25 - 65 Pole TP55.5259x49.7522x0.75 3 -57.86 7371.44 75.8 Pass 
L4 65 - 32.5 Pole TP62.0108x52.1832x0.875 4 -85.63 9593.38 77.2 Pass 
L5 32.5 - 1 Pole TP68x58.1724x0.875 5 -125.14 10905.70 84.8 Pass 

Summary
Pole (L2) 97.6 Pass 

RATING = 97.6 Pass 

 Program Version 8.3.0.5 - 9/19/2024 File:C:/Users/Mike/Dropbox/MFP Engineering Files/Projects/235-TAPP/23524-768/23524-768 r1.eri



TIA-222-H

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

Moment: 15881 ft-kips 18-Sided (30) 2.5 in. F1554 GR. 105 3.75 in. x 83 in. Round

Shear: 118 kips Pole Dia. (D f ): Anchor Rods Evenly Spaced fy = 50 ksi

Axial: 125 kips 68.00 in On a 77 in Bolt Circle

Anchor Rod Calculation According to TIA-222-H

ft , fv = 0.75 TIA 4.9.6

Ibolts = 22233.75 in
2 

Momet of Inertia

Pu = 326 kips Tension Force

Vu = 3.9 kips Shear Force

Rnt = 500.00 kips Nominal Tensile Strength

Rnv = 306.81 kips (0.5 x fu x ag) 0.869

      Stress Rating = 86.9% Satisfies TIA-H 4.9.9

Base Plate Calculation According to TIA-222-H

f = 0.90 TIA 4.7

MPL = 909.2 in-kip Plate Moment

L = 7.1 in Section Length

Z = 25.0 Plastic Section Modulus 909.17 in-kip 1127 in-kip

MP = 1251.7 in-kip Plastic Moment

f Mn= 1126.6 in-kip Factored Resistance

      Stress Rating = 80.7%

Anchor Rods Are Adequate 86.9% R

Base Plate is Adequate 80.7% R

175-ft pine tree monopole - MFP #23524-768 BP & AB Calc

TAPP TP-24230 Mike

Anchor Rod and Base Plate Calculation

CTG-NC-0010023 Hwy 401 Kipling 3/5/2025

Calculated Moment vs Factored Resistance

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

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

email: mike@mfpeng.com

Job

Project
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Page

Date
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According to TIA-222-H

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

                         DIAMETER (ft) =  9.000        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    C        2.00                   4.00      113.0    1437.5
                             3    C        2.50                   6.00      112.0    1337.5
                             4    S        5.00                   8.50      113.0              3.690     35.00
                             5    S        4.50                  13.50      115.0              4.200     37.98
                             6    S        5.50                  18.00       50.0              3.390     32.98
                             7    C        3.50                  23.50       47.0     375.0
                             8    C        1.00                  27.00       47.0     750.0
                             9    S        5.00                  28.00       50.0              3.250     31.97
                            10    S       10.00                  33.00       50.0              3.120     30.97
                            11    S        6.50                  43.00       50.0              3.250     31.97

*** DESIGN (FACTORED) LOADS AT TOP OF PIER  MOMENT (ft-k) = 18469.0   VERTICAL (k) = 125.0   SHEAR (k) = 138.0
                                            ADDITIONAL SAFETY FACTOR AGAINST SOIL FAILURE =  1.33

*** CALCULATED PIER LENGTH  (ft)  =  33.500

*** 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       21.60        3.17
      C                             4.50        2.00      113.0      1437.5                 207.00        5.50
      C                             6.50        2.50      112.0      1337.5                 240.75        7.75
      S                             9.00        5.00      113.0                  3.690      592.05       11.70
      S                            14.00        4.50      115.0                  4.200      882.69       16.36
      S                            18.50        1.62       50.0                  3.390      300.17       19.31
      S                            20.12        3.88       50.0                  3.390     -770.09       22.09
      C                            24.00        3.50       47.0       375.0                 -94.50       25.75
      C                            27.50        1.00       47.0       750.0                 -54.00       28.00
      S                            28.50        5.00       50.0                  3.250    -1140.75       31.04
      S                            33.50        0.00       50.0                  3.120       -0.00       33.50

*** TOTAL REINFORCEMENT PCT =  1.18    REINFORCEMENT AREA (in^2) =  108.10
*** USABLE AXIAL CAP.   (k) = 125.0    USABLE MOMENT CAP. (ft-k) = 20394.4

Minimum Steel Per ACI-318 in2

For Design:

31.30

9-ft Diameter caisson x 33.5-ft long (33-ft Embeded with 0.5-ft above grade)

Concrete strength =4500 PSI @ 28 days. Estimated Concrete Volume = 79 CY3.

(72) #11 Vertical Rebar. Steel Cross-Section = 112.32 in2

175-ft pine tree monopole - MFP #23524-768

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 27 ft has been reduced by 50%

3. An additional load factor of 1.3 has been applied to the reinforcement design

4. Foundation Loads Factored in Accordance with TIA-222-H
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