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October 7, 2021 

Terrence L. Myers 
Project Manager – MDV Market 
Crown Castle 
10980 Grantchester Way, Suite 4000 
Columbia, MD 21044 

Re: Utility Pole Structural Analysis Report 

Dear Mr. Myers, 

Per your request, NB+C Engineering Services is pleased to submit this “Structural Analysis Report” 
to determine the structural integrity of the existing utility pole listed on Table 1 below to withstand  
proposed loading listed in Table 2 of this report. Information we received for this analysis includes: 

 Existing pole survey data prepared by NB+C ES personnel dated November 12, 2018
 Construction drawings prepared by NB+C ES dated October 7, 2021 

Table 1 - Existing Utility Poles
Pole Length 

(Ft) 
Pole 

Species 
Pole Class  
(assumed) 

Pole Height above 
Grade (ft) 

Embedment 
Depth (ft) 

% Capacity (worst case 
loading) 

Pass / Fail 

50 SP 3 44 6 67.9 Pass

LOADING DUE TO STRAND MOUNT 

 2000 lbs of Tension load was assumed on strand mounts supporting proposed Radio.
 Span-Head guys are assumed to be Tensioned with equal Tension force as the strand mount

cables.

APPLICABLE CODES AND STANDARDS 

The proposed structure was analyzed/designed per the provisions of following applicable codes and 
standards: 

 Maryland Uniform Statewide Building Code incorporating IBC2018
 Minimum Design Loads for Buildings and Other Structures ASCE/SEI 7-10
 2012 National Electric Safety Code.

ANALYSIS 

Design Loads: 
 Occupancy Category: Il
 Exposure: B
 Design Wind Pressure: 20.74 psf.
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CONCLUSION 

 
The existing pole has been analyzed for the governing loading conditions across the planned Distributed 
Antenna System. Based on the performed analysis on the utility pole for applicable gravity and lateral 
loads, we have determined that the existing utility wood pole is adequate to support the proposed 
Wireless loading. The results of our analysis are included in the attached documentation. Please refer 
to construction drawings prepared by NB+C ES for additional information and structural details. 
 
We at NB+C Engineering Services appreciate the opportunity of providing our continuing professional 
services to Crown Castle.  If you have any questions or need further assistance on this or any other 
projects please give us a call. 
 
 
 
NB+C Engineering Services  

 
Prepared by:  Joshua Payne 
                                                                                                            
Respectfully submitted by:  
 
Peter A. Ludas, P.E. 
Senior Project Engineer 
MD License # 50702  

 
 

I HEREBY CERTIFY THAT THESE DOCUMENTS WERE PREPARED OR APPROVED BY ME AND THAT I AM A DULY 
LICENSED PROFESSIONAL ENGINEER UNDER THE LAWS OF THE STATE OF MARYLAND. 
LICENSE NO. 50702            EXPIRATION DATE: 3/15/2023 
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Pole Num: MNG-423 Pole Length / Class: 50 / 3 Code: NESC Structure Type: Guyed Tangent
Aux Data 1 Unset Species: SOUTHERN PINE NESC Rule: Rule 250B Status: Guy Wires Adequate
Aux Data 2 Unset Setting Depth (ft): 6.00 Construction Grade: C Pole Strength Factor: 0.85
Aux Data 3 Unset G/L Circumference (in): 39.00 Loading District: Heavy Transverse Wind LF: 1.75
Aux Data 4 Unset G/L Fiber Stress (psi): 8,000 Ice Thickness (in): 0.50 Wire Tension LF: 1.30
Aux Data 5 Unset Allowable Stress (psi): 6,800 Wind Speed (mph): 39.53 Vertical LF: 1.90
Aux Data 6 Unset Fiber Stress Ht. Reduc: No Wind Pressure (psf): 4.00
Latitude: 0.000000 Deg Longitude: 0.000000 Deg Elevation: 0 Feet

Pole Capacity Utilization (%) Height
(ft)

Wind Angle
(deg)

Maximum 67.9 0.0 272.7
Groundline 67.9 0.0 272.7
Vertical 3.1 26.0 135.0

Pole Moments (ft-lb) Load Angle
(deg)

Wind Angle
(deg)

Max Cap Util 71,373 283.5 272.7
Groundline 71,373 283.5 272.7
GL Allowable 106,432

Guy System Component Summary Load From Worst Wind
Angle on Pole

Individual Maximum Load

Description Lead Length
(ft)

Lead Angle
(deg)

Height
(ft)

Nominal
Capacity (%)

Wind Angle
(deg)

Max Load
Capacity (%)

Wind Angle
(deg)

? Anchor 136.0 0.0 0.0 272.7 0.0 0.0
     ? EHS 3/8 (CrossarmSpan) 43.5 0.0 272.7 0.0 0.0
     ? EHS 3/8 (CrossarmSpan) 20.9 0.0 272.7 0.0 0.0
? Expanding - 10" - Soil Class 6 20.0 270.0 0.0 272.7 7.5 90.0
     ? EHS 1/4 (Down) 41.0 0.0 272.7 20.5 90.0

System Capacity Summary: Adequate Adequate
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Groundline Load Summary - Reporting Angle Mode: Load - Reporting Angle: 283.5°
Shear
Load*
(lbs)

Applied
Load
(%)

Bending
Moment

(ft-lb)

Applied
Moment

(%)

Pole
Capacity

(%)

Bending
Stress
(+/- psi)

Vertical
Load
(lbs)

Vertical
Stress
(psi)

Total
Stress
(psi)

Pole
Capacity

(%)
Powers 2,090 88.7 64,667 90.6 60.8 4,137 1,140 9 4,146 61.0
Comms -127 -5.4 -3,618 -5.1 -3.4 -232 2,373 20 -212 -3.1
GuyBraces 108 4.6 3,511 4.9 3.3 225 132 1 226 3.3
Pole 249 10.6 5,388 7.6 5.1 345 2,723 22 367 5.4
Crossarms 6 0.3 231 0.3 0.2 15 350 3 18 0.3
Insulators 32 1.3 1,195 1.7 1.1 76 281 2 79 1.2
Pole Load 2,357 100.0 71,373 100.0 67.1 4,566 6,999 58 4,623 68.0
Pole Reserve Capacity 35,059 32.9 2,235 2,177 32.0

Load Summary by Owner - Reporting Angle Mode: Load - Reporting Angle: 283.5°
Shear
Load*
(lbs)

Applied
Load
(%)

Bending
Moment

(ft-lb)

Applied
Moment

(%)

Pole
Capacity

(%)

Bending
Stress
(+/- psi)

Vertical
Load
(lbs)

Vertical
Stress
(psi)

Total
Stress
(psi)

Pole
Capacity

(%)
<Undefined> 2,108 89.4 65,985 92.5 62.0 4,221 4,276 35 4,256 62.6
- 249 10.6 5,388 7.6 5.1 345 2,723 22 367 5.4
Totals: 2,357 100.0 71,373 100.0 67.1 4,566 6,999 58 4,623 68.0

Detailed Load Components:
Power Owner Height

(ft)
Horiz.
Offset

(in)

Cable
Diameter

(in)

Sag at
Max

Temp
(ft)

Cable
Weight
(lbs/ft)

Lead/Span
Length

(ft)

Span
Angle
(deg)

Wire
Length

(ft)

Tension
(lbs)

Tension
Moment*

(ft-lb)

Offset
Moment*

(ft-lb)

Wind
Moment*

(ft-lb)

Moment
at GL*
(ft-lb)

Primary ACSR 2/0 AWG 6/1
QUAIL

43.50 16.94 0.4470 0.70 0.183 136.0 0.0 136.0 1,500 19,845 7 2,425 22,277

Primary ACSR 2/0 AWG 6/1
QUAIL

43.50 36.21 0.4470 0.70 0.183 136.0 0.0 136.0 1,500 19,845 30 2,425 22,300

Primary ACSR 2/0 AWG 6/1
QUAIL

43.50 36.21 0.4470 0.70 0.183 136.0 0.0 136.0 1,500 19,845 -23 2,425 22,247

Primary ACSR 2/0 AWG 6/1
QUAIL

43.50 36.21 0.4470 0.92 0.183 160.0 174.0 160.0 1,500 -28,357 -35 2,737 -25,655

Primary ACSR 2/0 AWG 6/1
QUAIL

43.50 36.21 0.4470 0.92 0.183 160.0 174.0 160.0 1,500 -28,357 27 2,737 -25,593

Primary ACSR 2/0 AWG 6/1
QUAIL

43.50 16.94 0.4470 0.92 0.183 160.0 174.0 160.0 1,500 -28,357 -8 2,737 -25,628

Primary ACSR 2/0 AWG 6/1
QUAIL

33.00 17.55 0.4470 1.13 0.183 136.0 0.0 136.0 1,000 10,037 8 1,840 11,884
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Primary ACSR 2/0 AWG 6/1
QUAIL

33.00 36.50 0.4470 1.13 0.183 136.0 0.0 136.0 1,000 10,037 34 1,840 11,911

Primary ACSR 2/0 AWG 6/1
QUAIL

33.00 36.50 0.4470 1.13 0.183 136.0 0.0 136.0 1,000 10,037 -26 1,840 11,850

Primary ACSR 2/0 AWG 6/1
QUAIL

33.00 36.50 0.4470 0.18 0.183 34.0 208.0 34.0 1,000 10,720 -9 414 11,125

Primary ACSR 2/0 AWG 6/1
QUAIL

33.00 36.50 0.4470 0.18 0.183 34.0 208.0 34.0 1,000 10,720 7 414 11,141

Primary ACSR 2/0 AWG 6/1
QUAIL

33.00 17.55 0.4470 0.18 0.183 34.0 208.0 34.0 1,000 10,720 -2 414 11,132

Secondary DUPLEX 6 AWG 25.43 6.72 0.5370 1.61 0.071 136.0 0.0 136.0 300 2,320 -50 1,506 3,776
Secondary DUPLEX 6 AWG 25.43 7.25 0.5370 0.39 0.071 34.0 208.0 34.0 200 1,652 -14 339 1,978

Totals: 40,706 -54 24,092 64,744

Comm Owner Height
(ft)

Horiz.
Offset

(in)

Cable
Diameter

(in)

Sag at
Max

Temp
(ft)

Cable
Weight
(lbs/ft)

Lead/Span
Length

(ft)

Span
Angle
(deg)

Wire
Length

(ft)

Tension
(lbs)

Tension
Moment*

(ft-lb)

Offset
Moment*

(ft-lb)

Wind
Moment*

(ft-lb)

Moment
at GL*
(ft-lb)

Overlashed Bundle 10M 22.75 7.39 0.3060 1.04 0.165 120.0 180.0 120.0 2,000 -13,838 40 1,159 -12,640
Telco 144ct Fiber 22.72 7.40 0.6200 0.103 120.0 180.0 120.0 35 385 421
Telco 100 pr 22.68 7.40 1.0400 0.691 120.0 180.0 120.0 76 385 460
Overlashed Bundle 10M 22.75 7.39 0.3060 0.17 0.165 115.0 0.0 115.0 2,000 13,838 45 995 14,879
Overlashed Bundle 6M 21.33 7.47 0.2420 1.61 0.104 136.0 0.0 136.0 1,200 7,785 -41 1,172 8,916
CATV CATV .50 21.31 7.74 0.5700 0.600 136.0 0.0 136.0 -82 350 267
CATV CATV .50 21.26 25.61 0.5700 1.61 0.600 73.0 120.0 73.1 300 -7,835 -3 91 -7,746
Overlashed Bundle 6M 21.33 7.47 0.2420 2.17 0.104 159.0 174.0 159.0 1,200 -11,124 -48 1,314 -9,857
CATV CATV .50 21.31 7.74 0.5700 0.600 159.0 174.0 159.0 -96 392 296
Overlashed Bundle 6M 20.33 7.53 0.2420 7.35 0.104 136.0 0.0 136.0 1,200 7,420 -31 1,084 8,472
CATV CATV .75 20.32 6.95 1.0700 0.900 136.0 0.0 136.0 -87 300 213
CATV CATV .50 20.32 7.87 0.5700 0.600 136.0 0.0 136.0 -73 300 227
CATV CATV .50 20.27 7.70 0.5700 0.600 136.0 0.0 136.0 -72 300 228
CATV CATV .75 20.23 6.96 1.0700 0.900 136.0 0.0 136.0 -87 299 212
CATV CATV .50 20.23 7.72 0.5700 0.600 136.0 0.0 136.0 -72 299 227
Overlashed Bundle 6M 20.33 7.53 0.2420 10.00 0.104 159.0 174.0 159.0 1,200 -10,602 -36 1,216 -9,423
CATV CATV .75 20.32 6.95 1.0700 0.900 159.0 174.0 159.0 -102 337 235
CATV CATV .50 20.32 7.87 0.5700 0.600 159.0 174.0 159.0 -85 337 252
CATV CATV .50 20.27 7.70 0.5700 0.600 159.0 174.0 159.0 -84 336 253
CATV CATV .75 20.23 6.96 1.0700 0.900 159.0 174.0 159.0 -102 336 233
CATV CATV .50 20.23 7.72 0.5700 0.600 159.0 174.0 159.0 -84 335 252

Totals: -14,356 -991 11,724 -3,623

Crossarm Owner Height
(ft)

Horiz.
Offset

(in)

Offset
Angle
(deg)

Rotate
Angle
(deg)

Unit
Weight

(lbs)

Unit
Height

(in)

Unit Depth
(in)

Unit
Length

(in)

Offset
Moment*

(ft-lb)

Wind
Moment*

(ft-lb)

Moment at
GL*

(ft-lb)
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Normal CROSSARM 3-1/2 X 4-
1/2 X 7

43.50 5.44 0.0 0.0 46.00 4.50 3.50 84.00 0 131 131

Normal CROSSARM 3-1/2 X 4-
1/2 X 7

33.00 6.05 0.0 0.0 46.00 4.50 3.50 84.00 0 100 100

Totals: 0 231 231

Insulator Owner Height
(ft)

Horiz.
Offset

(in)

Offset
Angle
(deg)

Rotate
Angle
(deg)

Unit
Weight

(lbs)

Unit
Diameter

(in)

Unit
Length

(in)

Offset
Moment*

(ft-lb)

Wind
Moment*

(ft-lb)

Moment at
GL*

(ft-lb)
Suspension Suspension 11.50" 43.50 0.00 0.0 0.0 11.00 4.75 11.50 7 113 120
Suspension Suspension 11.50" 43.50 -32.00 279.6 0.0 11.00 4.75 11.50 61 113 175
Suspension Suspension 11.50" 43.50 32.00 80.4 0.0 11.00 4.75 11.50 -47 113 66
Suspension Suspension 11.50" 43.50 32.00 99.6 180.0 11.00 4.75 11.50 -61 113 52
Suspension Suspension 11.50" 43.50 -32.00 260.4 180.0 11.00 4.75 11.50 47 113 161
Suspension Suspension 11.50" 43.50 0.00 180.0 180.0 11.00 4.75 11.50 -7 113 107
Suspension Suspension 11.50" 33.00 0.00 0.0 0.0 11.00 4.75 11.50 7 86 93
Suspension Suspension 11.50" 33.00 -32.00 280.7 0.0 11.00 4.75 11.50 61 86 147
Suspension Suspension 11.50" 33.00 32.00 79.3 0.0 11.00 4.75 11.50 -47 86 39
Suspension Suspension 11.50" 33.00 32.00 100.7 180.0 11.00 4.75 11.50 -61 86 25
Suspension Suspension 11.50" 33.00 -32.00 259.3 180.0 11.00 4.75 11.50 47 86 133
Suspension Suspension 11.50" 33.00 0.00 180.0 180.0 11.00 4.75 11.50 -7 86 79
Spool Spool 2.5" 25.50 0.00 90.0 0.0 1.00 2.50 2.12 -1 6 5
Bolt Overlashed Bundle 22.75 0.00 270.0 270.0 5.00 3.00 0.00 6 0 6
Bolt Three Bolt 21.33 0.00 90.0 0.0 5.00 3.00 0.00 -6 0 -6
Bolt Three Bolt 20.33 0.00 90.0 0.0 5.00 3.00 0.00 -6 0 -6

Totals: -7 1,203 1,196

Guy Wire and Brace Owner Attach
Height

(ft)

End Height
(ft)

Lead/Span
Length

(ft)

Wire
Diameter

(in)

Percent
Solid
(%)

Lead Angle
(deg)

Incline
Angle
(deg)

Wire Weight
(lbs/ft)

Rest Length
(ft)

Stretch
Length

(in)

EHS 3/8 CrossarmSpan 43.50 0.00 136.00 0.375 75.00 0.0 8.4 0.273 135.66 0.00
EHS 3/8 CrossarmSpan 20.92 0.00 136.00 0.375 75.00 0.0 -4.2 0.273 133.14 0.00
EHS 1/4 Down 41.00 0.00 20.00 0.25 75.00 270.0 63.8 0.121 50.95 0.00

Guy Wire and Brace
(Loads and Reactions)

Elastic
Modulus

(psi)

Rated
Tensile

Strength
(lbs)

Guy
Strength
Factor

Allowable
Tension

(lbs)

Initial
Tension

(lbs)

Loaded
Tension*²

(lbs)

Maximum
Tension²

(lbs)

Applied
Tension³

(lbs)

Vertical
Load
(lbs)

Shear Load
In Guy Dir

(lbs)

Shear Load
At Report

Angle
(lbs)

Moment at
GL³

(ft-lb)

EHS 3/8 CrossarmSpan 2.30e+7 15,400 0.90 13,860 700 0 0 0 0 0 0 2,352
EHS 3/8 CrossarmSpan 2.30e+7 15,400 0.90 13,860 700 0 0 0 0 0 0 1,111
EHS 1/4 Down 2.30e+7 6,650 0.90 5,985 700 1,230 1,118 0 0 0 0 52

Totals: 0 0 0 3,515
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Anchor/Rod Load Summary Owner Rod Length
AGL
(in)

Lead Length
(ft)

Lead Angle
(deg)

Strength of
Assembly

(lbs)

Anchor/Rod
Strength
Factor

Allowable
Load
(lbs)

Max Load²
(lbs)

Load at Pole
MCU³
(lbs)

Max
Required

Capacity² (%)
Anchor 30.00 136.00 0.0 20,000 1.00 20,000 0 0 0.0
Expanding - 10" - Soil Class 6 0.00 20.00 270.0 16,500 1.00 16,500 1,230 0 7.5

Pole Buckling
Buckling
Constant

Buckling
Column
Height*

(ft)

Buckling
Section
Height

(% Buckling
Col. Hgt.)

Buckling
Section

Diameter
(in)

Minimum
Buckling

Diameter at
GL
(in)

Diameter at
Tip
(in)

Diameter at
GL
(in)

Modulus of
Elasticity

(psi)

Pole
Density

(pcf)

Ice Density
(pcf)

Pole Tip
Height

(ft)

Buckling
Load

Capacity at
Height
(lbs)

Buckling
Load

Applied at
Height
(lbs)

Buckling
Load Factor

of Safety

0.71 26.00 33.64 11.40 12.96 7.32 12.42 1.60e+6 60.00 57.00 44.00 228,783 2257.85 32.26

Notes
Date Author Description

12/7/2015 bmesfin Assumptions
ASSUMPTIONS :

The analysis contained within this report is based on the pole capacity as prescribed in the governing codes. The validity and accuracy of the analysis within is limited by the accuracy of the
information it is based on. The structural analysis is based on the following assumptions.

1. The pole was built and maintained in accordance with the manufacturer's specifications. The structure is assumed to be plumb, in good condition and essentially as erected.
2. The member size dimensions and sections are accurate as supplied.
3. The wood pole evaluated is Southern Pine with capacity of 8000psi.
4. The soil at this locations have normal (average) soil properties.
5. All wire types, sizes, heights and wind spans were determined from photos obtained during a site visit.
6. All wire Tension forces applied were assumed based on slack (sag) observed during the site visit.

If any of these assumptions is not valid or has been made in error, this analysis may be affected, and NB+C ES should be allowed to review any new information to determine its effect on
the structural integrity of the tower.



O-Calc® Pro Capacity Summary Info
Pole Identification: MNG-423

Report Created: 6/17/2021
File: MNG-423_Unguyed with Proposed Equipment.pplx



O-Calc® Pro Heat Map View
Report Created: 6/17/2021



O-Calc® Pro Schematic View
Pole Identification: MNG-423

Report Created: 6/17/2021
File: MNG-423_Unguyed with Proposed Equipment.pplx

1 - 43.5' (522")
Normal 7ft 3.5in x 4.5in

2 - 43.5' (522")
Primary 0° 136' 0.447" (ACSR 2/0 AWG 6/1 QUAIL)
Primary 0° 136' 0.447" (ACSR 2/0 AWG 6/1 QUAIL)
Primary 0° 136' 0.447" (ACSR 2/0 AWG 6/1 QUAIL)
Primary 174° 160' 0.447" (ACSR 2/0 AWG 6/1 QUAIL)
Primary 174° 160' 0.447" (ACSR 2/0 AWG 6/1 QUAIL)
Primary 174° 160' 0.447" (ACSR 2/0 AWG 6/1 QUAIL)

3 - 43.5' (522")
EHS 3/8 Crossarmspan Guy 43.5 ft hgt

4 - 41' (492")
EHS 1/4 Down Guy 41.0 ft hgt, 64.0° angle

5 - 33' (396")
Normal 7ft 3.5in x 4.5in



6 - 33' (396")
Primary 0° 136' 0.447" (ACSR 2/0 AWG 6/1 QUAIL)
Primary 0° 136' 0.447" (ACSR 2/0 AWG 6/1 QUAIL)
Primary 0° 136' 0.447" (ACSR 2/0 AWG 6/1 QUAIL)
Primary 208° 34' 0.447" (ACSR 2/0 AWG 6/1 QUAIL)
Primary 208° 34' 0.447" (ACSR 2/0 AWG 6/1 QUAIL)
Primary 208° 34' 0.447" (ACSR 2/0 AWG 6/1 QUAIL)

7 - 25.4' (305.2")
Secondary 0° 136' 0.537" Hoff=-0.3 Voff=-0.8 (DUPLEX 6 AWG)
Secondary 208° 34' 0.537" Hoff=0.3 Voff=-0.8 (DUPLEX 6 AWG)

8 - 22.8' (273")
10M 180° 120' Msgr:0.306"
10M 0° 115' Msgr:0.306"

9 - 21.3' (256")
6M 0° 136' Msgr:0.242"
6M 174° 159' Msgr:0.242"

10 - 20.9' (251")
EHS 3/8 Crossarmspan Guy 20.9 ft hgt

11 - 20.3' (244")
6M 0° 136' Msgr:0.242"
6M 174° 159' Msgr:0.242"
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There is an antenna operation high on
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Keep Back 4 FT From

This Antenna. FCC RF Public

Exposure Limits May Be

Exceeded Within This Distance.

Call 888-632-0931 For Instructions.

Qualified Workers:

FCC Occupational Limits May Be

 Exceeded Within This Distance
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Exposure Limits May Be
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Call 888-632-0931 For Instructions.
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FCC Occupational Limits May Be

 Exceeded Within This Distance

NOTICE

POLE WORKERS

There is an antenna operation high on

this pole. Please follow guidance on

signs near the antenna or call the

number below.

888-632-0931

INFORMATION

RF EXPOSURE AT THIS SITE DOES NOT

EXCEED THE FCC PUBLIC EXPOSURE

STANDARD AND NO SPECIAL

PRECAUTIONS ARE REQUIRED FOR

WORK NEAR ANTENNAS.

FOR MORE INFORMATION CALL THE NUMBER BELOW.

888-632-0931
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