










FDH Engineering, Inc., 6521 Meridien Drive Raleigh, NC 27616, Ph. 919.755.1012

Document No. ENG-RPT-501S Revision Date: 06/17/11

Structural Analysis for
SBA Network Services, Inc.

159' Monopole Tower

SBA Site Name: Monroe Turnpike
SBA Site ID: CT13055-A-02
Sprint Site ID: CT23XC314

FDH Project Number 1467DV1400

Analysis Results
Tower Components 99.8% Sufficient

Foundation 49.9% Sufficient

Prepared By: Reviewed By:

Andrew Reynolds, EI
Project Engineer

Dennis D. Abel, PE
Director - Structural Engineering

CT PE License No. 23247

FDH Engineering, Inc.
6521 Meridien Drive
Raleigh, NC 27616

(919) 755-1012
info@fdh-inc.com

June 25, 2014

Prepared pursuant to TIA/EIA-222-F Structural Standards for Steel Antenna Towers and Antenna Supporting Structures and the 2005 Connecticut State Building Code



Structural Analysis Report
SBA Network Services, Inc.

SBA Site ID: CT13055-A-02
June 25, 2014

Document No. ENG-RPT-501S Revision Date: 06/17/11
2

TABLE OF CONTENTS

EXECUTIVE SUMMARY............................................................................................................................................................3

Conclusions............................................................................................................................................................................3

Recommendations .................................................................................................................................................................3

APPURTENANCE LISTING .......................................................................................................................................................4

RESULTS...................................................................................................................................................................................5

GENERAL COMMENTS ............................................................................................................................................................6

LIMITATIONS.............................................................................................................................................................................6

APPENDIX .................................................................................................................................................................................7



Structural Analysis Report
SBA Network Services, Inc.

SBA Site ID: CT13055-A-02
June 25, 2014

Document No. ENG-RPT-501S Revision Date: 06/17/11
3

EXECUTIVE SUMMARY

At the request of SBA Network Services, Inc., FDH Engineering, Inc. performed a structural analysis of the monopole located
in Monroe, CT to determine whether the tower is structurally adequate to support both the existing and proposed loads
pursuant to the Structural Standards for Steel Antenna Towers and Antenna Supporting Structures, TIA/EIA-222-F and the
2005 Connecticut State Building Code (CSBC). Information pertaining to the existing/proposed antenna loading, foundation
dimensions, current tower geometry, soil parameters, and member sizes was obtained from:

Sabre Communications Corporation (Job No. 04-05018) Stamped Permit Drawings dated August 18, 2003
Clarence Welti Associates, Inc. (Tower CT54XC771) Geotechnical Study dated April 25, 2003
FDH, Inc. (Job No. 08-07120T) TIA Inspection Report dated August 22, 2008





FDH Engineering, Inc. (Project No. 14252L1400) Modification Drawings for a 159’ Monopole dated March 28,
2014
FDH Engineering, Inc. (Project No. 1467DV1400) Modification Drawings for a 159’ Monopole dated June 25,
2014

SBA Network Services, Inc.

The basic design wind speed per the TIA/EIA-222-F standards and the 2005 CSBC is 85 mph without ice and 38 mph with
3/4" radial ice. Ice is considered to increase in thickness with height.

Conclusions

With the existing and proposed antennas from Sprint in place at 151 ft and 50 ft, the tower meets the requirements of the
TIA/EIA-222-F standards and the 2005 CSBC provided the Recommendations listed below are satisfied. Furthermore,
provided the foundation was constructed per the original design drawings (see Sabre Job No. 04-05018), and given the
existing soil parameters (see Clarence Welti Associates, Inc. Tower CT54XC771), the foundation should have the necessary
capacity to support the existing and proposed loading. For a more detailed description of the analysis of the tower, see the
Results section of this report.

Our structural analysis has been performed assuming all information provided to FDH Engineering, Inc. is accurate (i.e., the
steel data, tower layout, existing antenna loading, and proposed antenna loading) and that the tower has been properly
erected and maintained per the original design drawings.

Recommendations

To ensure the requirements of the TIA/EIA-222-F standards and the 2005 CSBC are met with the existing and proposed
loading in place, we have the following recommendations:

1. The proposed coax should be installed inside the pole's shaft.
2. RRU/RRH Stipulation: The proposed equipment may be installed in any configuration determined by the client.
3. The modifications outlined in FDH Engineering, Inc. (Project No. 14252L1400) Modification Drawings for a 159’

Monopole dated March 28, 2014 must be correctly installed for this analysis to be valid.
4. The modifications outlined in FDH Engineering, Inc. (Project No. 1467DV1400) Modification Drawings for a 159’

Monopole dated June 25, 2014 must be correctly installed for this analysis to be valid.
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APPURTENANCE LISTING

The proposed and existing antennas with their corresponding cables/coax lines are shown in Table 1. If the actual layout
determined in the field deviates from the layout, FDH Engineering, Inc. should be contacted to perform a revised analysis.

Table 1 - Appurtenance Loading

Existing Loading:

Antenna
Elevation

(ft)
Description

Coax and
Lines1 Carrier

Mount
Elevation

(ft)
Mount Type

162

(3) Powerwave 7770
(3) Powerwave P65-16-XLH-RR

(6) Powerwave LGP21401
(6) Ericsson RRUS-11

(1) Raycap DC6-48-60-18-8F

(6) 1-5/8”
(1) 0.393” Fiber
(1) 0.645” DC

New Cingular
159 (1) 12.5’ Low Profile Platform

(1) Decibel DB404-B (1) 7/8” Town

151

(3) RFS APXVSPP18-C-A20
(3) Alcatel Lucent 1900 MHz RRHs
(3) Alcatel Lucent 800 MHz RRHs
(3) Alcatel Lucent 800 MHz Filters

(4) RFS ACU-A20-N

(3) 1-1/4” Fiber Sprint 149 (1) 12.5’ Low Profile Platform

142.5
(12) EMS FR65-17-04DP

(6) Remec S20057A1
(12) 1-1/4” T-Mobile 140 (1) 12.5’ Low Profile Platform

131

(3) Kathrein 742 213_2110_P45_02.0
(3) Antel BXA-70063/6CF

(3) Antel BXA-171063-12BF
(6) Antel LPA-80063-6CF

(3) Alcatel Lucent RRH2x40-AWS
(6) RFS FD9R6004/2C-3L
(1) RFS DB-T1-6Z-8AB-0Z

(12) 1-5/8”
(1) 1-5/8” Fiber

Verizon 130 (1) 12.5’ Low Profile Platform

1102 (1) Sinclair SCL329-HL (1) 7/8”
Town

110 (1) 4’ Standoff
802 (1) Sinclair SCL329-HL (1) 7/8” 80 (1) 4’ Standoff
503 (1) Decibel 26DB GPS (1) 1/2" Sprint 47 (1) 4’ Standoff

1. Feedlines installed inside the pole’s shaft unless otherwise noted.
2. Town has (2) 7/8" coax installed outside the pole’s shaft in a single row to 110 ft and 80 ft.
3. Sprint has (1) 1/2" coax installed outside the pole’s shaft to 47 ft.

Proposed Carrier Final Configuration:

Antenna
Elevation

(ft)
Description Coax and Lines Carrier

Mount
Elevation

(ft)
Mount Type

151

(3) RFS APXVTM14-C-I20
(3) RFS APXVSPP18-C-A20

(3) Alcatel Lucent 1900 MHz RRHs
(3) Alcatel Lucent 800 MHz RRHs
(3) Alcatel Lucent 800 MHz Filters

(4) RFS ACU-A20-N
(3) TD-RRH8x20-25

(4) 1-1/4” Fiber Sprint 149 (1) 12.5’ Low Profile Platform
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RESULTS

The following yield strength of steel for individual members was used for analysis:

Table 2 - Material Strength

Member Type Yield Strength

Tower Shaft Sections 65 ksi

Base Plate 60 ksi

Anchor Bolts 75 ksi

Table 3 displays the summary of the ratio (as a percentage) of force in the member to their capacities. Values greater than
100 % indicate locations where the maximum force in the member exceeds its capacity. Note: Capacities up to 100% are
considered acceptable. Table 4 displays the maximum foundation reactions.

If the assumptions outlined in this report differ from actual field conditions, FDH Engineering, Inc. should be contacted to
perform a revised analysis. Furthermore, as no information pertaining to the allowable twist and sway requirements for the
existing or proposed appurtenances was provided, deflection and rotation were not taken into consideration when performing
this analysis.

See the Appendix for detailed modeling information

Table 3 - Summary of Working Percentage of Structural Components

Section
No.

Elevation
ft

Component
Type

Size % Capacity*
Pass
Fail

L1 159 - 149 Pole TP14.93x12x0.1875 37.1 Pass

L2
149 – 119.5 Pole TP29.64x13.969x0.3125 98.6 Pass

119.5 - 97.5 Modified Pole
TP29.64x13.969x0.3125

w/ Flat Plate
99.6 Pass

L3 97.5 - 47.75 Modified Pole
TP43.6x27.9166x0.375

w/ Flat Plate
94.4 Pass

L4
47.75 - 15 Modified Pole TP56.84x41.189x0.375 93.1 Pass

15 - 0 Pole TP56.84x41.189x0.375 99.8 Pass

--- 0

Anchor Bolt
Modifications

(3) 2.25” Ø on 71” BC 86.0 Pass

Anchor Bolts (14) 2.25" Ø on 64" BC 87.1 Pass
Base Plate PL 70" Ø x 2.25" Thk. 63.8 Pass

*Capacities include a 1/3 allowable stress increase for wind per TIA/EIA-222-F standards.

Table 4 - Maximum Base Reactions

Base Reactions
Current Analysis*
(TIA/EIA-222-F)

Original Design
(TIA/EIA-222-F)

Axial 41 k 41 k
Shear 34 k 31 k

Moment 3,897 k-ft 3,665 k-ft
*Foundation determined to be adequate per independent analysis.
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GENERAL COMMENTS

This engineering analysis is based upon the theoretical capacity of the structure. It is not a condition assessment of the
tower and its foundation. It is the responsibility of SBA Network Services, Inc. to verify that the tower modeled and analyzed
is the correct structure (with accurate antenna loading information) modeled. If there are substantial modifications to be
made or the assumptions made in this analysis are not accurate, FDH Engineering, Inc. should be notified immediately to
perform a revised analysis.

LIMITATIONS

All opinions and conclusions are considered accurate to a reasonable degree of engineering certainty based upon the
evidence available at the time of this report. All opinions and conclusions are subject to revision based upon receipt of new
or additional/updated information. All services are provided exercising a level of care and diligence equivalent to the
standard and care of our profession. No other warranty or guarantee, expressed or implied, is offered. Our services are
confidential in nature and we will not release this report to any other party without the client’s consent. The use of this
engineering work is limited to the express purpose for which it was commissioned and it may not be reused, copied, or
distributed for any other purpose without the written consent of FDH Engineering, Inc.
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APPENDIX
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Figure 1 – Feed Line Layout
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Lightning Rod 1597770.00 w/Mount Pipe 1597770.00 w/Mount Pipe 1597770.00 w/Mount Pipe 159P65-16-XLH-RR w/Mount Pipe 159P65-16-XLH-RR w/Mount Pipe 159P65-16-XLH-RR w/Mount Pipe 159(2) LGP21401 TMA 159(2) LGP21401 TMA 159(2) LGP21401 TMA 159(2) RRUS-11 159(2) RRUS-11 159(2) RRUS-11 159DC6-48-60-18-8F 159(1) 12.5' Low Profile Platform 159DB404-B 159APXVSPP18-C-A20 w/Mount Pipe 149APXVSPP18-C-A20 w/Mount Pipe 149APXVSPP18-C-A20 w/Mount Pipe 149APXVTM14-C-I20 w/ Mount Pipe 149APXVTM14-C-I20 w/ Mount Pipe 149APXVTM14-C-I20 w/ Mount Pipe 1491900 MHz RRH 1491900 MHz RRH 1491900 MHz RRH 149800 MHz RRH 149800 MHz RRH 149800 MHz RRH 149800 MHz Filter 149800 MHz Filter 149800 MHz Filter 149ACU-A20-N RET 149ACU-A20-N RET 149(2) ACU-A20-N RET 149TD-RRH8x20-25 149TD-RRH8x20-25 149TD-RRH8x20-25 149Empty Mount Pipe 149Empty Mount Pipe 149Empty Mount Pipe 149(1) 12.5' Low Profile Platform 149(4) FR65-17-04DP w/Mount Pipe 140(4) FR65-17-04DP w/Mount Pipe 140(4) FR65-17-04DP w/Mount Pipe 140(2) S20057A1 140(2) S20057A1 140(2) S20057A1 140(1) 12.5' Low Profile Platform 140742 213 w/ Mount Pipe 130742 213 w/ Mount Pipe 130742 213 w/ Mount Pipe 130BXA-70063/6CF w/ Mount Pipe 130BXA-70063/6CF w/ Mount Pipe 130BXA-70063/6CF w/ Mount Pipe 130BXA-171063-12BF w/ Mount Pipe 130BXA-171063-12BF w/ Mount Pipe 130BXA-171063-12BF w/ Mount Pipe 130(2) LPA-80063/6CF w/ Mount Pipe 130(2) LPA-80063/6CF w/ Mount Pipe 130(2) LPA-80063/6CF w/ Mount Pipe 130(2) FD9R6004/2C-3L Diplexer 130(2) FD9R6004/2C-3L Diplexer 130(2) FD9R6004/2C-3L Diplexer 130RRH2X40-AWS 130RRH2X40-AWS 130RRH2X40-AWS 130DB-T1-6Z-8AB-0Z 130(1) 12.5' Low Profile Platform 130SCL329-HL Omni 110(1) 4' Standoff 110SCL329-HL Omni 80(1) 4' Standoff 80Decibel 26DB GPS 47(1) 4' Standoff 47DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
Lightning Rod 159

7770.00 w/Mount Pipe 159

7770.00 w/Mount Pipe 159

7770.00 w/Mount Pipe 159

P65-16-XLH-RR w/Mount Pipe 159

P65-16-XLH-RR w/Mount Pipe 159

P65-16-XLH-RR w/Mount Pipe 159

(2) LGP21401 TMA 159

(2) LGP21401 TMA 159

(2) LGP21401 TMA 159

(2) RRUS-11 159

(2) RRUS-11 159

(2) RRUS-11 159

DC6-48-60-18-8F 159

(1) 12.5' Low Profile Platform 159

DB404-B 159

APXVSPP18-C-A20 w/Mount Pipe 149

APXVSPP18-C-A20 w/Mount Pipe 149

APXVSPP18-C-A20 w/Mount Pipe 149

APXVTM14-C-I20 w/ Mount Pipe 149

APXVTM14-C-I20 w/ Mount Pipe 149

APXVTM14-C-I20 w/ Mount Pipe 149

1900 MHz RRH 149

1900 MHz RRH 149

1900 MHz RRH 149

800 MHz RRH 149

800 MHz RRH 149

800 MHz RRH 149

800 MHz Filter 149

800 MHz Filter 149

800 MHz Filter 149

ACU-A20-N RET 149

ACU-A20-N RET 149

(2) ACU-A20-N RET 149

TD-RRH8x20-25 149

TD-RRH8x20-25 149

TD-RRH8x20-25 149

Empty Mount Pipe 149

Empty Mount Pipe 149

Empty Mount Pipe 149

(1) 12.5' Low Profile Platform 149

(4) FR65-17-04DP w/Mount Pipe 140

(4) FR65-17-04DP w/Mount Pipe 140

(4) FR65-17-04DP w/Mount Pipe 140

(2) S20057A1 140

(2) S20057A1 140

(2) S20057A1 140

(1) 12.5' Low Profile Platform 140

742 213 w/ Mount Pipe 130

742 213 w/ Mount Pipe 130

742 213 w/ Mount Pipe 130

BXA-70063/6CF w/ Mount Pipe 130

BXA-70063/6CF w/ Mount Pipe 130

BXA-70063/6CF w/ Mount Pipe 130

BXA-171063-12BF w/ Mount Pipe 130

BXA-171063-12BF w/ Mount Pipe 130

BXA-171063-12BF w/ Mount Pipe 130

(2) LPA-80063/6CF w/ Mount Pipe 130

(2) LPA-80063/6CF w/ Mount Pipe 130

(2) LPA-80063/6CF w/ Mount Pipe 130

(2) FD9R6004/2C-3L Diplexer 130

(2) FD9R6004/2C-3L Diplexer 130

(2) FD9R6004/2C-3L Diplexer 130

RRH2X40-AWS 130

RRH2X40-AWS 130

RRH2X40-AWS 130

DB-T1-6Z-8AB-0Z 130

(1) 12.5' Low Profile Platform 130

SCL329-HL Omni 110

(1) 4' Standoff 110

SCL329-HL Omni 80

(1) 4' Standoff 80

Decibel 26DB GPS 47

(1) 4' Standoff 47

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

A572-65 65 ksi 80 ksi

TOWER DESIGN NOTES
1. Tower is located in Fairfield County, Connecticut.
2. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower is also designed for a 38 mph basic wind with 0.75 in ice. Ice is considered to

increase in thickness with height.
4. Deflections are based upon a 50 mph wind.



Site Data F <--Pull Down

BU#: 41 kips
Site Name: 0 kips

App #: 34 kips
3897 ft-kips

Load Factor

For P (DL) 1.2 1.20 1.2D+1.6W, Pu: 49.2 kips
0.90 0.9D+1.6W, Pu: 36.9 kips

Vu: 45.9 kips

Mu: 5260.95 ft-kips

0 in 1.2D+1.6W Load Combination, Bearing Results:

12 in
5.5 ft
2 ft

25.5 ft
Round <--Pull Down

7 ft Orthogonal Direction:
150.0 pcf

Pier Cross Section Area: 38.48 ft^2 7.60 ft
4.50 ft Orthogonal qu= 2.76 ksf
3.50 ft qu/φ*qn Ratio= 15.34% Pass

Diagonal Direction:

160.0 pcf
24.00 ksf 5.37 ft
0.75 Diagonal qu= 3.33 ksf

0.0 degrees qu/φ*qn Ratio= 18.51% Pass

10.00 ksf

18.00 ksf Run <-- Press Upon Completing All Input

Passive Pres. Coeff., Kp 1.00

0.9D+1.6W Load Combination, Bearing Results:

45.9 kips
1.00 ft

45.78 ft-kips

5559.3 ft-kips

5513.52 ft-kips

0.00 ft
0.00 kips 1.56 ft

0.00 ft Ortho Non Bearing Length,NBL= 3.12 ft

563.6 kips Orthogonal qu= 1.04 ksf
563.64 kips Diagonal qu= 1.00 ksf
725.57 kips
544.18 kips

Actual M: 3897.00

416.55 kips M Orthogonal: 7810.49 49.89% Pass
12.44 ft M Diagonal: 7810.49 49.89% Pass

Max Reaction Moment (ft-kips) so that qu=φ*qn = 100% 
Capacity Rating

1.35

Pad & Pier Data

Pad Bearing Depth, D:

Pier Height:

Pad Thickness, T:

Pad Width=Length, L:

Enter Pier Diameter:

Enter Load Factors Below:

Factored OT (MW-Msoil), M1

Undrained Shear Strength, Cu:

Unit Weight, γ:

Ultimate Bearing Capacity, qn:

Orthogonal ecc3 = M2/P2 =

Unfactored (Total ftg-soil Wt):

Soil Wedges ecc, K1:

Ftg+Soil above Pad wt:

(No Soil Wedges)

[Reaction+Conc+Soil]

P2="0.9D+1.6W"

(Kips)

Factored O.T. M(WL), "1.6W":

Strength Reduct. factor, φ:

Soil (above pad) Height:

Soil Parameters

Sum of Soil Wedges Wt:

0.9D. With Soil Wedges

Resistance due to Cohesion (Vertical)

Unfactored WL Shear, V:

Shaft Factored Loads

Base PL Dist. Above Pier:

<---- Enter Factor

Allowable Bearing: φ*qn:

ecc2 = (0.707M1)/P1 =

725.57
P1="1.2D+1.6W"

(Kips)

φ*(1/2*Cu)(Total Vert. Planes)

Cohesion Force Eccentricity, K2

Concrete Density:

Forces/Moments due to Wind and Lateral Soil
Minimum of  (φ*Ultimate Pad 

Passive Force, Vu):

Pad Force Location Above D:

1.2D. No Soil Wedges.

φ(Passive Pressure Moment):

Resistance due to Foundation Gravity

Soil Wedge Projection grade, a:

TIA Revision:

Unfactored WL Moment, M:

Unfactored DL Axial, PD:

Pier Dist. Above Grade:

Factored "1.6W" Overturning

Moment (MW-Msoil), M1

Monroe Turnpike

For P,V, and M
(WL)

Unfactored WL Axial, PW:

(Bearing and Stability Checks) Tool for TIA Rev F or G - Application (MP, SST with unitbase)

<---- Enter Factor

544.18

Monopole Base Reaction Forces

Pier Cross Section Shape:

ft-kips

ecc1 = M1/P1 =

1.35

5513.52

Angle of Friction, Φ:

Overturning Stability Check

(w/ Soil Wedges)

[Reaction+Conc+Soil]

Factored "1.6W" Overturning

Moment (MW-Msoil) - 0.9(M of

Wedge + M of Cohesion), M2
848.51 ft-kips

"Bearing/Stability Pier Square Pad" Tool, BSPSQP, Version 3.0 - Effective 06/27/2011 Analysis Date: 6/25/2014



Existing Reinforcement #2

fy pole = 65 ksi fy = 65 ksi fy = 65 ksi Fu weld =

fu pole = 80 ksi fu = 80 ksi fu = 80 ksi bevel thickness =

# sides = 18

C = 0.401

fy = 65 ksi fy = 65 ksi

fu = 80 ksi fu = 80 ksi

ER #1 ER #1

Elevation

Flat

Diameter Cpole (in) tpole (in) w (in)

Plate

Width

(in)

Plate

Thickness

(in) Aplate (in2)

x bar

(in) # plates

Connector

Spacing (in)

Bolt Hole

Dia. (in)

Sleeve

Dia. (in)

Center to

Center

Hole

Spacing

(in) Ipole (in4) Imods (in4) Icomp (in4) M (k*ft) fb (ksi)

Allow

Fb plate

(ksi)

fb/Fb

(plate %) fb pole (ksi)

Allow

Fb pole

(ksi) fb/Fb (%) MQ/I

P/Pa (%)

from RISA

fv/Fv (%)

from RISA

fvt/Fvt (%)

from RISA

Combined

Stress Ratio Max Kl/r

Local

Buckling

Capacity

(k)

Local

Buckling

%

Mod Net

Tension

Capacity

(%)

AJAX Bolts

Required

151 13.97 7.10 0.3125 1.91 0 0 319.16 0.00 319.16 33.87 #N/A 39.00 n/a 9.04 39.00 23.17% 0.00 0.20% 1.60% 0.20% 17.55% #DIV/0! #DIV/0! n/a n/a #DIV/0!

146.347 15.33 7.79 0.3125 2.15 0 0 424.58 0.00 424.58 90.32 #N/A 39.00 n/a 19.88 39.00 50.98% 0.00 0.60% 5.40% 0.30% 38.93% #DIV/0! #DIV/0! n/a n/a #DIV/0!

143.694 16.11 8.18 0.3125 2.29 0 0 493.95 0.00 493.95 118.05 #N/A 39.00 n/a 23.47 39.00 60.18% 0.00 0.60% 5.20% 0.20% 45.80% #DIV/0! #DIV/0! n/a n/a #DIV/0!

141.042 16.89 8.58 0.3125 2.42 0 0 570.46 0.00 570.46 146.25 #N/A 39.00 n/a 26.39 39.00 67.67% 0.00 0.60% 5.00% 0.20% 51.40% #DIV/0! #DIV/0! n/a n/a #DIV/0!

138.389 17.66 8.97 0.3125 2.56 0 0 654.53 0.00 654.53 185.52 #N/A 39.00 n/a 30.52 39.00 78.25% 0.00 0.80% 6.30% 0.20% 59.61% #DIV/0! #DIV/0! n/a n/a #DIV/0!

135.736 18.44 9.37 0.3125 2.70 0 0 746.47 0.00 746.47 223.11 #N/A 39.00 n/a 33.60 39.00 86.15% 0.00 0.80% 6.10% 0.20% 65.51% #DIV/0! #DIV/0! n/a n/a #DIV/0!

133.083 19.22 9.76 0.3125 2.83 0 0 846.65 0.00 846.65 261.19 #N/A 39.00 n/a 36.14 39.00 92.67% 0.00 0.80% 5.90% 0.20% 70.38% #DIV/0! #DIV/0! n/a n/a #DIV/0!

130.431 19.99 10.16 0.3125 2.97 0 0 955.36 0.00 955.36 299.78 #N/A 39.00 n/a 38.25 39.00 98.07% 0.00 0.80% 5.80% 0.10% 74.41% #DIV/0! #DIV/0! n/a n/a #DIV/0!

127.778 20.77 10.55 0.3125 3.11 0 0 1073.05 0.00 1073.05 360.33 #N/A 39.00 n/a 42.52 39.00 109.02% 0.00 1.00% 8.20% 0.20% 83.05% #DIV/0! #DIV/0! n/a n/a #DIV/0!

125.125 21.55 10.95 0.3125 3.24 0 0 1200.04 0.00 1200.04 417.95 #N/A 39.00 n/a 45.75 39.00 117.31% 0.00 1.00% 8.00% 0.20% 89.23% #DIV/0! #DIV/0! n/a n/a #DIV/0!

122.472 22.33 11.34 0.3125 3.38 0 0 1336.66 0.00 1336.66 476.07 #N/A 39.00 n/a 48.47 39.00 124.29% 0.00 1.00% 7.80% 0.20% 94.45% #DIV/0! #DIV/0! n/a n/a #DIV/0!

119.819 23.10 11.74 0.3125 3.52 0 0 1483.28 0.00 1483.28 534.71 #N/A 39.00 n/a 50.77 39.00 130.18% 0.00 1.00% 7.60% 0.10% 98.83% #DIV/0! #DIV/0! n/a n/a #DIV/0!

117.167 23.88 12.13 0.3125 3.65 4.25 1.25 5.3125 0.625 3 24 1.25 1.1417 3 1640.18 1258.02 2898.20 593.88 32.43 39.00 62.37% 29.83 39.00 76.48% 164.13 1.00% 7.40% 0.10% 58.53% 53.21 211.07 77.76% 82.07% 6.5

114.514 24.66 12.53 0.3125 3.79 4.25 1.25 5.3125 0.625 3 24 1.25 1.1417 3 1807.84 1337.03 3144.88 653.67 33.87 39.00 65.13% 31.24 39.00 80.11% 171.64 1.00% 7.20% 0.10% 61.23% 53.21 211.07 81.32% 85.82% 6.5

111.861 25.43 12.92 0.3125 3.93 4.25 1.25 5.3125 0.625 3 24 1.25 1.1417 3 1986.56 1418.45 3405.01 714.02 35.15 39.00 67.59% 32.51 39.00 83.36% 178.35 1.10% 7.10% 0.10% 63.74% 53.21 211.07 84.50% 89.18% 6.5

109.208 26.21 13.31 0.3125 4.06 4.25 1.25 5.3125 0.625 3 24 1.25 1.1417 3 2176.68 1502.27 3678.95 774.98 36.29 39.00 69.78% 33.66 39.00 86.30% 184.38 1.10% 7.00% 0.10% 65.93% 53.21 211.07 87.36% 92.19% 6.5

106.556 26.99 13.71 0.3125 4.20 4.25 1.25 5.3125 0.625 3 24 1.25 1.1417 3 2378.49 1588.47 3966.95 836.92 37.33 39.00 71.78% 34.71 39.00 89.00% 189.89 1.10% 6.80% 0.00% 67.92% 53.21 211.07 89.96% 94.94% 6.5

103.903 27.76 14.10 0.3125 4.34 4.25 1.25 5.3125 0.625 3 24 1.25 1.1417 3 2592.47 1677.10 4269.58 899.42 38.25 39.00 73.56% 35.65 39.00 91.42% 194.82 1.10% 6.70% 0.00% 69.73% 53.21 211.07 92.30% 97.41% 6.5

101.25 28.54 14.50 0.3125 4.47 4.25 1.25 5.3125 0.625 3 24 1.25 1.1417 3 2818.93 1768.14 4587.07 962.49 39.08 39.00 75.15% 36.51 39.00 93.61% 199.25 1.10% 6.60% 0.00% 71.36% 53.21 211.07 94.40% 99.63% 6.5

97.5 29.64 15.06 0.3125 4.67 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 3160.96 2124.57 5285.53 497.57 18.15 39.00 34.91% 17.01 39.00 43.61% 103.59 0.50% 3.10% 0.00% 33.16% 53.21 235.90 43.91% 44.40% 7.5

101.25 27.92 14.18 0.3750 4.25 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 3141.54 1894.12 5035.66 555.25 20.12 39.00 38.70% 18.76 39.00 48.11% 114.57 0.50% 2.90% 0.00% 36.52% 53.21 235.90 48.57% 49.10% 7.5

95.0417 29.74 15.11 0.3750 4.57 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 3806.38 2137.87 5944.25 1112.81 36.21 39.00 69.63% 33.94 39.00 87.01% 206.66 1.00% 5.40% 0.00% 66.23% 53.21 235.90 87.60% 88.57% 7.5

92.5833 30.46 15.47 0.3750 4.70 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 4093.60 2238.47 6332.07 1173.38 36.64 39.00 70.47% 34.41 39.00 88.22% 209.32 1.00% 5.30% 0.00% 67.13% 53.21 235.90 88.73% 89.71% 7.5

90.125 31.18 15.84 0.3750 4.83 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 4394.90 2341.38 6736.28 1234.53 37.03 39.00 71.22% 34.83 39.00 89.31% 211.72 1.00% 5.20% 0.00% 67.94% 53.21 235.90 89.75% 90.74% 7.5

87.6667 31.90 16.20 0.3750 4.95 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 4710.64 2446.60 7157.24 1296.27 37.38 39.00 71.88% 35.22 39.00 90.30% 213.88 1.10% 5.20% 0.00% 68.75% 53.21 235.90 90.66% 91.66% 7.5

85.2083 32.62 16.57 0.3750 5.08 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 5041.15 2554.14 7595.29 1358.59 37.69 39.00 72.48% 35.57 39.00 91.20% 215.83 1.10% 5.10% 0.00% 69.42% 53.21 235.90 91.49% 92.50% 7.5

82.75 33.34 16.94 0.3750 5.21 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 5386.77 2663.99 8050.75 1421.51 37.97 39.00 73.02% 35.89 39.00 92.01% 217.58 1.10% 5.00% 0.00% 70.02% 53.21 235.90 92.23% 93.25% 7.5

80.2917 34.06 17.30 0.3750 5.33 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 5747.83 2776.14 8523.97 1485.03 38.22 39.00 73.49% 36.17 39.00 92.75% 219.16 1.10% 5.00% 0.00% 70.58% 53.21 235.90 92.90% 93.92% 7.5

77.8333 34.78 17.67 0.3750 5.46 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 6124.69 2890.62 9015.31 1492.61 37.03 39.00 71.22% 35.10 39.00 90.01% 212.52 1.10% 5.00% 0.00% 68.52% 53.21 235.90 90.09% 91.08% 7.5

75.375 35.50 18.03 0.3750 5.59 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 6517.65 3007.41 9525.06 1549.41 37.09 39.00 71.33% 35.20 39.00 90.27% 212.98 1.10% 4.90% 0.00% 68.71% 53.21 235.90 90.28% 91.28% 7.5

72.9167 36.22 18.40 0.3750 5.72 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 6927.08 3126.50 10053.58 1614.53 37.31 39.00 71.75% 35.46 39.00 90.92% 214.38 1.10% 4.80% 0.00% 69.19% 53.21 235.90 90.88% 91.88% 7.5

70.4583 36.94 18.77 0.3750 5.84 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 7353.32 3247.92 10601.24 1680.25 37.51 39.00 72.13% 35.69 39.00 91.52% 215.65 1.20% 4.80% 0.00% 69.72% 53.21 235.90 91.42% 92.42% 7.5

68 37.66 19.13 0.3750 5.97 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 7796.68 3371.64 11168.32 1746.58 37.69 39.00 72.47% 35.91 39.00 92.07% 216.80 1.20% 4.70% 0.00% 70.12% 53.21 235.90 91.90% 92.91% 7.5

65.5417 38.38 19.50 0.3750 6.10 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 8257.50 3497.68 11755.18 1813.53 37.84 39.00 72.78% 36.10 39.00 92.56% 217.83 1.20% 4.70% 0.00% 70.49% 53.21 235.90 92.34% 93.36% 7.5

63.0833 39.11 19.87 0.3750 6.22 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 8736.16 3626.03 12362.19 1881.09 37.98 39.00 73.05% 36.27 39.00 93.01% 218.76 1.20% 4.70% 0.00% 70.82% 53.21 235.90 92.73% 93.75% 7.5

60.625 39.83 20.23 0.3750 6.35 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 9232.95 3756.69 12989.64 1949.27 38.11 39.00 73.29% 36.43 39.00 93.42% 219.59 1.20% 4.60% 0.00% 71.12% 53.21 235.90 93.09% 94.11% 7.5

58.1667 40.55 20.60 0.3750 6.48 4.75 1.25 5.9375 0.625 3 24 1.25 1.1417 3 9748.22 3889.66 13637.89 2018.08 38.22 39.00 73.50% 36.58 39.00 93.78% 220.34 1.20% 4.60% 0.00% 71.40% 53.21 235.90 93.40% 94.43% 7.5

55.7083 41.27 20.96 0.3750 6.60 5.25 1.25 6.5625 0.625 3 24 1.25 1.1417 3 10282.34 4448.63 14730.98 2087.50 37.21 39.00 71.56% 35.65 39.00 91.41% 237.23 1.20% 4.50% 0.00% 69.61% 53.21 260.74 90.99% 88.96% 8.4

53.25 41.99 21.33 0.3750 6.73 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 10835.60 4600.72 15436.32 2157.56 37.31 39.00 71.75% 35.78 39.00 91.73% 237.96 1.30% 4.50% 0.00% 69.93% 46.56 277.71 85.69% 89.23% 8.6

47.75 43.60 22.15 0.3750 7.01 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 12144.53 4950.23 17094.76 1144.08 18.51 39.00 35.60% 17.79 39.00 45.61% 118.19 0.60% 2.30% 0.00% 34.70% 46.56 277.71 42.56% 44.32% 8.6

53.25 41.24 20.95 0.3750 6.60 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 10260.22 4442.50 14702.72 1084.18 19.35 39.00 37.21% 18.54 39.00 47.53% 123.36 0.70% 2.20% 0.00% 36.21% 46.56 277.71 44.42% 46.26% 8.6

45.2368 43.59 22.14 0.3750 7.01 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 12132.37 4947.05 17079.42 2389.05 38.68 39.00 74.38% 37.17 39.00 95.30% 246.94 1.40% 4.50% 0.00% 72.67% 46.56 277.71 88.92% 92.60% 8.6

42.7237 44.32 22.52 0.3750 7.14 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 12763.24 5110.87 17874.11 2463.72 38.72 39.00 74.47% 37.24 39.00 95.49% 247.33 1.40% 4.40% 0.00% 72.81% 46.56 277.71 89.06% 92.75% 8.6

40.2105 45.06 22.89 0.3750 7.27 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 13415.63 5277.38 18693.00 2538.95 38.76 39.00 74.53% 37.31 39.00 95.66% 247.66 1.40% 4.40% 0.00% 72.94% 46.56 277.71 89.18% 92.87% 8.6

37.6974 45.79 23.26 0.3750 7.40 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 14089.85 5446.54 19536.39 2614.68 38.78 39.00 74.58% 37.36 39.00 95.80% 247.92 1.40% 4.30% 0.00% 73.04% 46.56 277.71 89.27% 92.97% 8.6

35.1842 46.53 23.64 0.3750 7.53 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 14786.32 5618.38 20404.70 2690.89 38.80 39.00 74.61% 37.41 39.00 95.92% 248.11 1.40% 4.30% 0.00% 73.13% 46.56 277.71 89.34% 93.04% 8.6

32.6711 47.27 24.01 0.3750 7.66 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 15505.34 5792.88 21298.22 2767.61 38.80 39.00 74.62% 37.44 39.00 96.01% 248.24 1.40% 4.30% 0.00% 73.19% 46.56 277.71 89.39% 93.09% 8.6

30.1579 48.00 24.39 0.3750 7.79 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 16247.33 5970.06 22217.39 2844.82 38.80 39.00 74.62% 37.47 39.00 96.08% 248.33 1.40% 4.20% 0.00% 73.24% 46.56 277.71 89.42% 93.12% 8.6

27.6447 48.74 24.76 0.3750 7.92 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 17012.62 6149.90 23162.53 2922.56 38.79 39.00 74.60% 37.49 39.00 96.13% 248.36 1.40% 4.20% 0.00% 73.28% 46.56 277.71 89.43% 93.14% 8.6

25.1316 49.48 25.13 0.3750 8.05 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 17801.55 6332.41 24133.96 3000.80 38.78 39.00 74.57% 37.50 39.00 96.16% 248.35 1.50% 4.10% 0.00% 73.37% 46.56 277.71 89.43% 93.13% 8.6

22.6184 50.21 25.51 0.3750 8.18 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 18614.52 6517.59 25132.12 3079.56 38.75 39.00 74.53% 37.51 39.00 96.17% 248.30 1.50% 4.10% 0.00% 73.38% 46.56 277.71 89.41% 93.11% 8.6

20.1053 50.95 25.88 0.3750 8.31 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 19451.85 6705.44 26157.28 3158.84 38.73 39.00 74.48% 37.51 39.00 96.17% 248.21 1.50% 4.10% 0.00% 73.38% 46.56 277.71 89.38% 93.08% 8.6

17.5921 51.69 26.26 0.3750 8.44 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 20313.95 6895.96 27209.91 3238.66 38.70 39.00 74.42% 37.50 39.00 96.16% 248.09 1.50% 4.00% 0.00% 73.36% 46.56 277.71 89.33% 93.03% 8.6

15.0789 52.42 26.63 0.3750 8.57 5.25 1.25 6.5625 0.625 3 21 1.25 1.1417 3 21201.15 7089.15 28290.30 3319.00 38.66 39.00 74.35% 37.49 39.00 96.13% 247.93 1.50% 4.00% 0.00% 73.34% 46.56 277.71 89.28% 92.98% 8.6

12.5658 53.16 27.00 0.3750 8.70 0 0 22113.78 0.00 22113.78 3399.89 #N/A 39.00 n/a 49.82 39.00 127.75% 0.00 1.50% 4.00% 0.00% 97.06% #DIV/0! #DIV/0! n/a n/a #DIV/0!

10.0526 53.89 27.38 0.3750 8.83 0 0 23052.27 0.00 23052.27 3481.32 #N/A 39.00 n/a 49.62 39.00 127.22% 0.00 1.50% 4.00% 0.00% 96.66% #DIV/0! #DIV/0! n/a n/a #DIV/0!

7.53947 54.63 27.75 0.3750 8.96 0 0 24016.92 0.00 24016.92 3563.30 #N/A 39.00 n/a 49.41 39.00 126.69% 0.00 1.50% 3.90% 0.00% 96.26% #DIV/0! #DIV/0! n/a n/a #DIV/0!

5.02632 55.37 28.13 0.3750 9.08 0 0 25008.11 0.00 25008.11 3645.83 #N/A 39.00 n/a 49.21 39.00 126.17% 0.00 1.50% 3.90% 0.00% 95.86% #DIV/0! #DIV/0! n/a n/a #DIV/0!

2.51316 56.10 28.50 0.3750 9.21 0 0 26026.22 0.00 26026.22 3728.93 #N/A 39.00 n/a 49.00 39.00 125.64% 0.00 1.60% 3.90% 0.00% 95.55% #DIV/0! #DIV/0! n/a n/a #DIV/0!

0 56.84 28.87 0.3750 9.34 0 0 27071.58 0.00 27071.58 3812.57 #N/A 39.00 n/a 48.80 39.00 125.12% 0.00 1.60% 3.90% 0.00% 95.16% #DIV/0! #DIV/0! n/a n/a #DIV/0!

ER #1Reinforcement #1Pole Properties

L2

L3

Existing Reinforcement #1

ER #1

L4

Crown Plate Aero Channel



FDH Engineering, Inc., 6521 Meridien Dr. Raleigh, NC 27616, Ph. 919.755.1012, Fax 919.755.1031

Site Name: *Note: Use Anchor Rod Transfer Plate Design Tab in Conjunction

Job No. :
Elevation:

Legend

Input

Code (F or G): F Pull Down
Anchor Bolts (Yes or No) Yes Pull Down

P (from RISA) 41 kips

V (from RISA) 34 kips

M (from RISA) 3897 ft-kips

y 32 in y new 35.5 in f'c, caisson's concrete strength 4000 psi

No. Bolts 14 No. Bolts new 3 fy, rebar yield strength 60000 psi

BC 64 in BC new 71 in db, diameter of vertical rebar 1.128 in

I 28528.64 in4
Inew 6,130 in4

<- From vertical rebar cage BC ø 75.875 in

Bolt Grade A615-75 Pull Down Bolt Grade A193 B7 Pull Down CAD vertical rebar top cover distance 6 in
Thread Form Non-Upset - Thread Form Non-Upset Pull Down τ, Ultimate Hilti Bond Resistance 1.8 ksi

d (in) 2.25 Pull Down d new (in) 2.25 Pull Down

Ag 3.98 in2
Ag new 3.98 in2

**Note For New Anchor Rods:**

Ae 3.25 in2
Ae new 3.25 in2

Williams Bars (Upset)

Fy 75 ksi Fy new 105 ksi A722 (Fy=127.7 ksi, Fu=150 ksi)
Fu 100 ksi Fu new 125 ksi A615-75 (Fy=75 ksi, Fu=100 ksi)

Itot 34658.2863 in4

T 169.434 kips Tnew 188.229 kips ld (vertical rebar dev. Length) 32.103 in

V 2.000 kips Vnew 2.000 kips ldH (Hilti dev. length) 76.630 in

G/1.5 1.625 in

Tn/Ω 194.5 kips OK 87.11 76.63 in
Tn/Ω, new 218.9 kips OK 85.99 6.39 ft

øTn 260 kips
øTn, new 325 kips

Equations: New Anchor Rod Diameter 2.25 in

Selected Pipe Sleeve Area 7.64 in2

T = (M*y*Ag)/Itot-P*(Ag/Atotal) Selected Pipe Sleeve Fy 42 ksi

Rn/Ω (Rev F) or øRn (Rev G) 385.06 k

Tn/Ω = 0.33*Fu*Ag*(4/3) % Capacity (Analysis) 48.88% OK
% Capacity (Design) 56.85% OK

Tn = 0.8*Fu*Ae (anchor bolts only) øTn = 0.75*Fu*Ae (non anchor bolts)

I = (No. Bolts/8)*BC2*Ag

No. Existing Rebar

Notes: Existing Rebar BC in

Area rebar in2

*Ag and Ae are taken from AISC 13th Ed. Manual (pg. 7-83) Irebar 0 in4

Itot 6,130 in4

*I calc. will only work for symmetric bolt group, otherwise use CAD Equivalent Area 3.980 in2

Equivalent BC 64.086 in

Total Area 11.94 in2

(works for Rev F also) (assuming new bolts are reinforcement)

Detail Type (hover for detail) d Pull Down
ŋ 0.5

lar, for Detail Type d only 2.25 in (top of concrete to bottom of leveling nut) ld = [(fy*ψtψeλ)/(20*√f'c)]*db PER ACI 12.2.2

øRnt 194.5 kips

øRnv 119.4 kips ldH = (øTn*FS)/(τ*pi*dnew)

øRnm 94.922 kip-in
Mu 2.925 kip-in See Worksheet "New (Design Procedure)"

(Pu+Vu/ŋ)/øRnt < 1? 0.892 OK

(only applicable for Detail Type d)

Anchor Rod Design

Req'd Embedment Length for New Rods

Total Embed. Length of New Bolts

Capacity (%)

Input Cells in Yellow

Bearing Strength Check of Anchor Rod Pipe Sleeve

Equivalent BC

Pullout Test Value

218.90 kips

(Vu/øRnv)2 +

((Pu/øRnt)+(Mu/øRnm))2
0.814 OK

Interaction Equation Checks (Rev. G: Section 4.9.9)

Output/

Notes

Existing Rods New Rods



TIA Rev F
Site Data Reactions

Project No. Moment: 3216 ft-kips
Site Name: Axial: 41 kips

Site ID: Shear: 34 kips
Other

If No stiffeners, Criteria: AISC ASD <-Only Applcable to Unstiffened Cases

Qty: 14
Diam: 2.25 in

Rod Material: A615-J Anchor Rod Results Rigid
Strength (Fu): 100 ksi Maximum Rod Tension: 169.4 Kips Service, ASD

Yield (Fy): 75 ksi Allowable Tension: 195.0 Kips Fty*ASIF

Bolt Circle: 64 in Anchor Rod Stress Ratio: 86.9% Pass

Diam: 70 in Base Plate Results Flexural Check Rigid
Thick: 2.25 in Base Plate Stress: 38.3 ksi Service ASD

Grade: 60 ksi Allowable Plate Stress: 60.0 ksi 0.75*Fy*ASIF

Single-Rod B-eff: 12.89 in Base Plate Stress Ratio: 63.8% Pass Y.L. Length:

29.41

n/a

Config: 0 * Stiffener Results
Weld Type: Horizontal Weld : n/a

Groove Depth: in ** Vertical Weld: n/a
Groove Angle: degrees Plate Flex+Shear, fb/Fb+(fv/Fv)^2: n/a
Fillet H. Weld: <-- Disregard Plate Tension+Shear, ft/Ft+(fv/Fv)^2: n/a
Fillet V. Weld: in Plate Comp. (AISC Bracket): n/a

Width: in
Height: in Pole Results
Thick: in Pole Punching Shear Check: n/a
Notch: in
Grade: ksi

Weld str.: ksi

Diam: 56.84 in
Thick: 0.375 in

Grade: 65 ksi
# of Sides: 18 "0" IF Round

Fu 80 ksi
Reinf. Fillet Weld 0 "0" if None

ASIF: 1.333

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material

Stress Increase Factor

Pole Data

Anchor Rod Data

Plate Data

Stiffener Data (Welding at both sides)

Monroe Turnpike

Pole Manufacturer:

CCIplate 1.5 - Circular Base F 1.2, Effective March 19, 2012 Analysis Date: 6/25/2014



FDH Engineering, Inc., 6521 Meridien Dr. Raleigh, NC, 27616, Ph. 919.755.1012, Fax 919.755.1031

Site Name:
Job No. :

Elevation:
Legend
Input

Code G F or G Output

Notes

Pu 325 k

Weld Size 9

Lweld 18

ex 7.08

a 0.393333

C 2.688667

C1 1.03

Pu 325.00 k
ΦRn 336.47 k

%Capacity 96.59% Pass

use in Table 8-4, pg 8-66 AISC

From Table 8-4, pg. 8-66 AISC

Eccentric Weld Properties

Eccentric Weld Check

Check Eccentric Weld

70 ksi weld = 1, 80 ksi = 1.03

in

in

No. of 1/16ths (whole number)
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May 20, 2014 

 

Sprint 

Attn: RF Engineering Manager 

1 International Boulevard, Suite 800 

Mahwah, NJ  07495 

Re: Radio Frequency Maximum Permissible Exposure (MPE) Assessment for Site:                 

CT23XC314 - Sisters of Holy Name / C.A.T.   

Site Total: 61.043% - MPE% in full compliance 

EBI Consulting was directed to analyze the proposed upgrades to the existing Sprint facility located at 

1428 Monroe Turnpike, Monroe, CT, for the purpose of determining whether the radio frequency (RF) 

exposure levels from the proposed Sprint equipment upgrades on this property are within specified federal 

limits.  

All information used in this report was analyzed as a percentage of current Maximum Permissible 

Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The 

FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (µW/cm2). 

The number of µW/cm2 calculated at each sample point is called the power density. The exposure limit 

for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging 

Services use different frequency bands each with different exposure limits, therefore it is necessary to 

report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 

rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 

(MPE) limits for General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general public may be 

exposed or in which persons who are exposed as a consequence of their employment may not be made 

fully aware of the potential for exposure or cannot exercise control over their exposure.  Therefore, 

members of the general public would always be considered under this category when exposure is not 

employment related, for example, in the case of a telecommunications tower that exposes persons in a 

nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 

centimeter (µW/cm
2
). The general population exposure limit for the cellular band (850 MHz Band) is 

approximately  567 µW/cm
2
, and the general population exposure limit for the 1900 MHz and 2500 MHz 

bands is 1000 µW/cm
2
. Because each carrier will be using different frequency bands, and each frequency 

band has different exposure limits, it is necessary to report percent of MPE rather than power density.  



                  EBI Consulting 
                                                             environmental | engineering | due diligence 

 

 

 

21 B Street  
.  

Burlington, MA   01803      
.  

       Tel:  (781) 273.2500       
.  

      Fax:  (781) 273.3311 

 

Occupational/controlled exposure limits apply to situations in which persons are exposed as a 

consequence of their employment and in which those persons who are exposed have been made fully 

aware of the potential for exposure and can exercise control over their exposure.  Occupational/controlled 

exposure limits also apply where exposure is of a transient nature as a result of incidental passage through 

a location where exposure levels may be above general population/uncontrolled limits (see below), as 

long as the exposed person has been made fully aware of the potential for exposure and can exercise 

control over his or her exposure by leaving the area or by some other appropriate means. 

Additional details can be found in FCC OET 65. 

CALCULATIONS 

Calculations were done for the proposed upgrades to the existing Sprint Wireless antenna facility located 

at 1428 Monroe Turnpike, Monroe, CT, using the equipment information listed below. All calculations 

were performed per the specifications under FCC OET 65. All calculations were performed assuming the 

main lobe of the antenna was focused at the base of the tower to present a worst case scenario. Actual 

values seen from this site will be dramatically less than those shown in this report. For this report the 

sample point is the top of a 6 foot person standing at the base of the tower. 

For all calculations, all emissions were calculated using the following assumptions: 

1) 3 channels in the 1900 MHz Band were considered for each sector of the proposed 

installation.   

2) 1 channel in the 800 MHz Band was considered for each sector of the proposed installation  

3) 2 channels in the 2500 MHz Band were considered for each sector of the proposed 

installation. 

4) All radios at the proposed installation were considered to be running at full power and were 

uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC 

OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated 

value at each sample point, all power levels emitting from the proposed antenna installation 

are increased by a factor of 2.56 to account for possible in-phase reflections from the 

surrounding environment. This is rarely the case, and if so, is never continuous. 

5) For the following calculations the sample point was the top of a six foot person standing at 

the base of the tower. The maximum gain of the antenna per the antenna manufactures 

supplied specifications was used in this direction.  
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6) The antennas used in this modeling are the RFS APXVSPP18-C-A20 and the RFS 

APXVTMM-C-120.  This is based on feedback from the carrier with regards to anticipated 

antenna selection. The RFS APXVSPP18-C-A20 has a 15.9 dBd gain value at its main lobe at 

1900 MHz and 13.4 dBd at its main lobe for 850 MHz. The RFS APXVTMM-C-120 has a 

15.9 dBd gain value at its main lobe at 2500 MHz. All calculations were performed assuming 

the main lobe of the antenna was focused at the base of the tower to present a worst case 

scenario 

7) The antenna mounting height centerline for the proposed antennas is151 feet above ground 

level (AGL). 

8) Emissions values for additional carriers were taken from the Connecticut Siting Council 

active database. Values in this database are provided by the individual carriers themselves.  

 

 

 

 

All calculation were done with respect to uncontrolled / general public threshold limits 

 

 

              

 

 

 

 

 

 

 

 



 

Site ID  

Site Addresss

Site Type

Antenna 

Number Antenna Make Antenna Model Radio Type Frequency Band Technology

Power 

Out Per 

Channel 

(Watts)

Number of 

Channels

Composite 

Power

Antenna Gain 

in direction 

of sample 

point (dBd)

Antenna 

Height (ft)

analysis 

height Cable Size

Cable Loss 

(dB)

Additional 

Loss (dB) ERP

Power 

Density 

Percentage

1a RFS APXVSPP18-C-A20 RRH 1900 MHz CDMA / LTE 20 3 60 15.9 151 145 1/2 " 0.5 3 1042.6805 1.78288%

1a RFS APXVSPP18-C-A20 RRH 850 MHz CDMA / LTE 20 1 20 13.4 151 145 1/2 " 0.5 3 195.44744 0.58941%

1B RFS APXVTMM14-C-120 RRH 2500 MHz CDMA / LTE 20 2 40 13.4 151 145 1/2 " 0.5 3 390.89489 1.17882%

3.551%

Antenna 

Number Antenna Make Antenna Model Radio Type Frequency Band Technology

Power 

Out Per 

Channel 

(Watts)

Number of 

Channels

Composite 

Power

Antenna Gain 

in direction 

of sample 

point (dBd)

Antenna 

Height (ft)

analysis 

height Cable Size

Cable Loss 

(dB)

Additional 

Loss (dB) ERP

Power 

Density 

Percentage

2a RFS APXVSPP18-C-A20 RRH 1900 MHz CDMA / LTE 20 3 60 15.9 151 145 1/2 " 0.5 3 1042.6805 1.78288%

2a RFS APXVSPP18-C-A20 RRH 850 MHz CDMA / LTE 20 1 20 13.4 151 145 1/2 " 0.5 3 195.44744 0.58941%

2B RFS APXVTMM14-C-120 RRH 2500 MHz CDMA / LTE 20 2 40 13.4 151 145 1/2 " 0.5 3 390.89489 1.17882%

3.551%

Antenna 

Number Antenna Make Antenna Model Radio Type Frequency Band Technology

Power 

Out Per 

Channel 

(Watts)

Number of 

Channels

Composite 

Power

Antenna Gain 

in direction 

of sample 

point (dBd)

Antenna 

Height (ft)

analysis 

height Cable Size

Cable Loss 

(dB)

Additional 

Loss (dB) ERP

Power 

Density 

Percentage

3a RFS APXVSPP18-C-A20 RRH 1900 MHz CDMA / LTE 20 3 60 15.9 151 145 1/2 " 0.5 3 1042.6805 1.78288%

3a RFS APXVSPP18-C-A20 RRH 850 MHz CDMA / LTE 20 1 20 13.4 151 145 1/2 " 0.5 3 195.44744 0.58941%

3B RFS APXVTMM14-C-120 RRH 2500 MHz CDMA / LTE 20 2 40 13.4 151 145 1/2 " 0.5 3 390.89489 1.17882%

3.551%Sector total Power Density Value: 

Site Composite MPE %

Total Site MPE % 61.043%

4.580%

35.120%

MPE %

10.653%

7.360%

Verizon Wireless

Carrier

Sprint

AT&T

Sector 1

Sector 2

Sector 3

1428 Monroe Turnpike, Monroe, CT  06468

CT23XC314 - Sisters of Holy Name / C.A.T.

Monopole

Sector total Power Density Value: 

Sector total Power Density Value: 

T-Mobile

Town of Monroe 3.330%
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Summary 

All calculations performed for this analysis yielded results that were well within the allowable limits for 

general public Maximum Permissible Exposure (MPE) to radio frequency energy.  

The anticipated Maximum Composite contributions from the Sprint facility are 10.653% (3.551% from 

each sector) of the allowable FCC established general public limit considering all three sectors 

simultaneously sampled at the ground level.  

The anticipated composite MPE value for this site assuming all carriers present is 61.043% of the 

allowable FCC established general public limit sampled at 6 feet above ground level. This total composite 

site value is based upon MPE values listed in the Connecticut Siting Council database for existing carrier 

emissions. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that 

carriers over a 5% contribution to the composite value will require measures to bring the site into 

compliance. For this facility, the composite values calculated were well within the allowable 100% 

threshold standard per the federal government.  

 

 

 

 

 

Scott Heffernan 

RF Engineering Director    

 

EBI Consulting 

21 B Street 

Burlington, MA  01803 
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