
June 26, 2014 

Melanie A. Bachman 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 

RE: Sprint PCS-Exempt Modification - Crown Site BU: 876336 
Sprint PCS Site ID:  CT03XC102  
Located at:  430 Middlesex Turnpike, Old Saybrook, CT 06475 

Dear Ms. Bachman: 

This letter and exhibits are submitted on behalf of Sprint PCS (Sprint).  Sprint is making 
modifications to certain existing sites in its Connecticut system in order to implement their 2.5GHz LTE 
technology.  Please accept this letter and exhibits as notification, pursuant to § 16-50j-73 of the 
Regulations of Connecticut State Agencies (“R.C.S.A.”), of construction that constitutes an exempt 
modification pursuant to R.C.S.A. § 16-50j-72(b)(2).  In compliance with R.C.S.A. § 16-50j-73, a copy 
of this letter is being sent to Mr. Carl P. Fortuna, Jr., First Selectman, Town of Old Saybrook. 

Sprint plans to modify the existing wireless communications facility owned by Crown Castle and 
located at 430 Middlesex Turnpike, Old Saybrook, CT 06475.  Attached are a compound plan and 
elevation depicting the planned changes (Exhibit-1), and documentation of the structural sufficiency of 
the structure to accommodate the revised antenna configuration (Exhibit-2).  Also included is a power 
density table report reflecting the modification to Sprint’s operations at the site (Exhibit-3). 

The changes to the facility do not constitute a modification as defined in Connecticut General 
Statutes (“C.G.S.”) § 16-50i(d) because the general physical characteristics of the facility will not be 
significantly changed.  Rather, the planned changes to the facility fall squarely within those activities 
explicitly provided for in the R.C.S.A. § 16-50j-72(b)(2). 

1. The proposed modifications will not result in an increase in the height of the existing tower.
Sprint’s additional antennas will be located at the same elevation on the existing tower.

2. There will be no proposed modifications to the ground and no extension of boundaries.

3. The proposed modifications will not increase noise levels at the facility by six decibels or
more.
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4. A Structural Modification Report confirming that the tower and foundation can support
Sprint’s proposed modifications is included as Exhibit-2.

5. The operation of the additional antennas will not increase radio frequency (RF) emissions at
the facility to a level at or above the Federal Communications Commission (FCC) adopted
safety standard.  A cumulative General Power Density table report for Sprint’s modified
facility is included as Exhibit-3.

For the foregoing reasons, Sprint respectfully submits the proposed modifications to the above-
reference telecommunications facility constitutes an exempt modification under R.C.S.A. § 16-50j-
72(b)(2).  Please send approval/rejection letter to Attn:  Donna Neal. 

Sincerely, 

Jeff Barbadora 
Real Estate Specialist 

Enclosures 

Tab 1: Exhibit-1:  Compound plan and elevation depicting the planned changes 
Tab 2: Exhibit-2:  Structural Modification Report 
Tab 3: Exhibit-3:  General Power Density Table Report (RF Emissions Analysis Report) 

cc:  Mr. Carl P. Fortuna, Jr., First Selectman 
Town of Old Saybrook 
Town Hall, 302 Main Street 
Old Saybrook, CT 06475 





























Date:   May 8, 2014 
 
Patrick Byrum Tower Engineering Professionals  
Crown Castle 3703 Junction Boulevard 
3530 Toringdon Way, Suite 300 Raleigh, NC 27603 
Charlotte, NC 28277 (919) 661-6351 
(704) 405-6532 crown@tepgroup.net 
 
Subject:         Structural Analysis Report 
 
Carrier Designation: Sprint PCS Co-Locate  Scenario 2.5B 
 Carrier Site Number: CT03XC102 
 Carrier Site Name: N/A 
 
Crown Castle Designation: Crown Castle BU Number: 876336 
 Crown Castle Site Name: Old Saybrook 
 Crown Castle JDE Job Number: 286432 
 Crown Castle Work Order Number: 757938 
 Crown Castle Application Number: 245403 Rev. 2 
 
Engineering Firm Designation: TEP Project Number: 54536.19007 
 
Site Data: 430 Middlesex Turnpike, Old Saybrook, Middlesex County, CT 06475 
 Latitude 41° 18' 44.5'', Longitude -72° 22' 48.7'' 
 175 Foot - Monopole Tower 
 
Dear Patrick Byrum, 
 
Tower Engineering Professionals is pleased to submit this “Structural Analysis Report” to determine the 
structural integrity of the above mentioned tower.  This analysis has been performed in accordance with the 
Crown Castle Structural ‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 644644, in 
accordance with application 245403, revision 2. 
 
The purpose of the analysis is to determine acceptability of the tower stress level.  Based on our analysis we 
have determined the tower stress level for the structure and foundation, under the following load case, to be: 
 
 LC5:  Existing + Proposed Equipment Sufficient Capacity 
 Note: See Table I and Table II for the proposed and existing loading, respectively. 
 
The analysis has been performed in accordance with the TIA/EIA-222-F Structural Standards for Steel Antenna 
Towers and Antenna Supporting Structures, ASCE 7-05 Minimum Design Loads for Buildings and Other 
Structures and the 2005 Connecticut State Building Code (with 2009 amendments) based upon a wind speed of 
85 mph fastest mile.               
 
All modifications and equipment proposed in this report shall be installed in accordance with the appurtenances 
listed in Tables 1 and 2 and the attached drawing for the determined available structural capacity to be effective. 
 
We at Tower Engineering Professionals appreciate the opportunity of providing our continuing professional 
services to you and Crown Castle.  If you have any questions or need further assistance on this or any other 
projects please give us a call. 
 
Structural analysis prepared by:  Matt Young, E.I. / WEM 
 
Respectfully submitted by:   
 
 
 
Graham M. Andres, P.E. 
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1) INTRODUCTION 
 
This tower is a 175-ft monopole tower designed by Valmont Industries, Inc. in May of 1998. The tower was 
originally designed for a wind speed of 85 mph per EIA/TIA-222-F for the appurtenances listed in Table 3. TEP 
did not visit the site.  All information provided to TEP was assumed to be accurate and complete. 
 
 
2) ANALYSIS CRITERIA 
 
The analysis has been performed in accordance with the TIA/EIA-222-F Structural Standards for Steel Antenna 
Towers and Antenna Supporting Structures and ASCE 7-05 Minimum Design Loads for Buildings and Other 
Structures using a fastest mile wind speed of 85 mph with no ice, 37.6 mph with 0.75 inch escalating ice 
thickness, and 50 mph under service loads.               
 

Table 1 - Proposed Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

172.0 172.0 

3 Alcatel Lucent TD-RRH8x20-25 

1 1-1/4 1 
3 RFS Celwave 

APXVTM14-C-120  
w/ Mount Pipe 

Notes: 
1) See “Appendix B – Base Level Drawing” for assumed feed line configuration. 

 
Table 2 - Existing Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

172.0 

178.0 1 RFS Celwave ALG6 

3 
2 

1-1/4 
7/8 

1 172.0 
3 RFS Celwave 

APXVSPP18-C-A20  
w/ Mount Pipe 

1 Tower Mounts Platform Mount [LP 712-1] 

165.0 1 Sinclair SC381-HL 

170.0 

170.0 

3 Alcatel Lucent 
PCS 1900MHz  
4x45W-65MHz 

- - 1 1 Tower Mounts 
Side Arm Mount  

[SO 102-3] 

166.0 3 Alcatel Lucent 
800MHz 2X50W RRH  
w/ Filter w/ Mount Pipe 

85.0 85.0 
1 Gabriel Electronics HE2-105 

1 EW90 1 
1 Tower Mounts Pipe Mount [PM 601-1] 

72.0 72.0 

1 Lucent KS24019-L112A 

1 1/2 1 
1 Tower Mounts 

Side Arm Mount  
[SO 701-1] 

Notes: 
1) Existing equipment  
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Table 3 - Design Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

172.0 172.0 9 Decibel  DB980H - - 

152.0 152.0 12 Allgon ALP9212-N - - 

132.0 132.0 12 Allgon ALP9212-N - - 

100.0 100.0 2 Generic Omni - - 

70.0 70.0 1 Generic GPS - - 

 
 
3) ANALYSIS PROCEDURE 
 

Table 4 - Documents Provided 

Document Remarks Reference Source 

Geotechnical Report Clough, Harbour & Associates, LLP 1531893 CCISites 

Tower Foundation Drawings FDH Engineering, Inc. 1614591 CCISites 

Tower Manufacturer Drawings Valmont Industries, Inc. 2264466 CCISites 

 
 3.1)  Analysis Method 
 

tnxTower (version 6.1.4.1), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 

 
 3.2)  Assumptions 
 

1) The tower and foundation were built in accordance with the manufacturer’s specifications. 
2) The tower and foundation have been maintained in accordance with the manufacturer’s 

specification. 
3) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2, and “Appendix B – Base Level Drawing”. 
4) When applicable, transmission cables are considered as structural components for calculating 

wind loads as allowed by the standard. 
5) All tower components are in sufficient condition to carry their full design capacity. 
6) Serviceability with respect to antenna twist, tilt, roll, or lateral translation, is not checked and is 

left to the carrier or tower owner to ensure conformance.  See Table 7. 
7) All antenna mounts and mounting hardware are structurally sufficient to carry the full design 

capacity requirements of appurtenance wind area and weight as provided by the original 
manufacturer specifications. It is the carrier’s responsibility to ensure compliance to the 
structural limitations of the existing and/or proposed antenna mounts. TEP did not perform a site 
visit to verify the size, condition or capacity of the antenna mounts and did not analyze antennas 
supporting mounts as part of this structural analysis report. 

8) The following material grades were assumed: 
 a)  Foundation concrete f’c = 3000 psi 
 b)  Foundation reinforcement fy = 60 ksi 
 
This analysis may be affected if any assumptions are not valid or have been made in error. Tower 
Engineering Professionals should be notified to determine the effect on the structural integrity of the 
tower. 
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4) ANALYSIS RESULTS 
 

Table 5 - Section Capacity (Summary) 

Section 
No. Elevation (ft) Component 

Type Size Critical 
Element P (lb) SF*P allow (lb) % 

Capacity Pass / Fail 

L1 175 - 125.667 Pole TP27.49x17.63x0.188 1 -3981.430 763792.972 80.8 Pass 

L2 125.667 - 84.75 Pole TP35.3x26.248x0.281 2 -8292.800 1594347.914 76.0 Pass 

L3 84.75 - 38.75 Pole TP43.94x33.688x0.344 3 -16140.200 2411330.250 80.0 Pass 

L4 38.75 - 0 Pole TP51x42.002x0.405 4 -27337.301 3366624.660 79.2 Pass 

       Summary  

      Pole (L1) 80.8 Pass 

      Rating =  80.8 Pass 

 
Table 6 - Tower Component Stresses vs. Capacity 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods - 69.7 Pass 

1 Base Plate - 46.6 Pass 

1 Base Foundation Soil Interaction - 63.3 Pass 

1 Base Foundation Structural - 25.1 Pass 

 

Structure Rating (max from all components) =  80.8% 

Notes: 
1) See additional documentation in “Appendix C - Additional Calculations” for calculations supporting the % capacity listed.  

 
Table 7 - Dish Twist/Sway Results for 50 mph Service Wind Speed 

Elevation 
(ft) 

Dish Model 
Beam Deflection 

Deflection (in) Tilt (deg) Twist (deg) 

85.0 Gabriel Electronics HE2-105 9.852 1.126 0.002 

  
 4.1)  Recommendations 
 

1) If the load differs from that described in Tables 1 and 2 of this report, “Appendix B – Base Level 
Drawing” or the provisions of this analysis are found to be invalid, another structural analysis 
should be performed. 

2) The tower and its foundation have sufficient capacity to carry the existing and proposed loads.  
No modifications are required at this time. 
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TNXTOWER OUTPUT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 Tower Engineering Professionals 

 Tower Engineering Professionals  
 3703 Junction Boulevard 

 Raleigh, NC 27603 
 Phone: (919) 661-6351 

 FAX: (919) 661-6350 

Job: 
Old Saybrook (BU 876336)

 Project: TEP No. 54536.19007
 Client:  Crown Castle  Drawn by: myoung  App'd: 

 Code:  TIA/EIA-222-F  Date: 05/08/14  Scale:  NTS 
 Path: 

C:\Users\myoung\Desktop\tnx\876336-Old Saybrook\876336_LC5.eri
 Dwg No. E-1

175.0 ft

125.7 ft

84.8 ft

38.8 ft

0.0 ft

REACTIONS - 85 mph WIND
TORQUE 2525 lb-ft

26475 lb
SHEAR

2719330 lb-ft
MOMENT

27354 lb
AXIAL

38 mph WIND - 0.750 in ICE
TORQUE 956 lb-ft

6507 lb
SHEAR

690912 lb-ft
MOMENT

37282 lb
AXIAL

  
S

e
c
ti
o
n

1
2

3
4

  
L
e
n
g
th

 (
ft
)

4
9
.3

3
4
5
.2

5
5
1
.2

5
4
5
.0

0

  
N

u
m

b
e
r 

o
f 
S

id
e
s

1
2

1
2

1
2

1
2

  
T

h
ic

k
n
e
s
s
 (

in
)

0
.1

8
8

0
.2

8
1

0
.3

4
4

0
.4

0
5

  
S

o
c
k
e
t 
L
e
n
g
th

 (
ft
)

4
.3

3
5
.2

5
6
.2

5

  
T

o
p
 D

ia
 (

in
)

1
7
.6

3
0

2
6
.2

4
8

3
3
.6

8
8

4
2
.0

0
2

  
B

o
t 
D

ia
 (

in
)

2
7
.4

9
0

3
5
.3

0
0

4
3
.9

4
0

5
1
.0

0
0

  
G

ra
d
e

A
5
7
2
-6

5

  
W

e
ig

h
t 
(l
b
)

2
2
7
3
.5

4
2
4
8
.3

7
4
3
1
.3

9
2
0
4
.9

2
3
1
5
8
.0

 1/2" x 5' LRod  175 APXVSPP18-C-A20 w/ Mount Pipe  172 APXVSPP18-C-A20 w/ Mount Pipe  172 APXVSPP18-C-A20 w/ Mount Pipe  172 ALG6  172 SC381-HL  172 APXVTM14-C-120 w/ Mount Pipe  172 APXVTM14-C-120 w/ Mount Pipe  172 APXVTM14-C-120 w/ Mount Pipe  172 TD-RRH8x20-25  172 TD-RRH8x20-25  172 TD-RRH8x20-25  172 2.4" Dia. x 6' Mount Pipe  172 2.4" Dia. x 6' Mount Pipe  172 2.4" Dia. x 6' Mount Pipe  172 Platform Mount [LP 712-1]  172 800MHz 2X50W RRH W/FILTER w/ 
 Mount Pipe

 170 800MHz 2X50W RRH W/FILTER w/ 
 Mount Pipe

 170 800MHz 2X50W RRH W/FILTER w/ 
 Mount Pipe

 170 PCS 1900MHz 4x45W-65MHz  170 PCS 1900MHz 4x45W-65MHz  170 PCS 1900MHz 4x45W-65MHz  170 Side Arm Mount [SO 102-3]  170 Detuner Brace 28" (PL3"x3/16")  125 Detuner Brace 28" (PL3"x3/16")  125 Detuner Brace 28" (PL3"x3/16")  125 Pipe Mount [PM 601-1]  85 HE2-105  85 Side Arm Mount [SO 701-1]  72 KS24019-L112A  72DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 1/2" x 5' LRod  175

 APXVSPP18-C-A20 w/ Mount Pipe  172

 APXVSPP18-C-A20 w/ Mount Pipe  172

 APXVSPP18-C-A20 w/ Mount Pipe  172

 ALG6  172

 SC381-HL  172

 APXVTM14-C-120 w/ Mount Pipe  172

 APXVTM14-C-120 w/ Mount Pipe  172

 APXVTM14-C-120 w/ Mount Pipe  172

 TD-RRH8x20-25  172

 TD-RRH8x20-25  172

 TD-RRH8x20-25  172

 2.4" Dia. x 6' Mount Pipe  172

 2.4" Dia. x 6' Mount Pipe  172

 2.4" Dia. x 6' Mount Pipe  172

 Platform Mount [LP 712-1]  172

 800MHz 2X50W RRH W/FILTER w/ 
 Mount Pipe

 170

 800MHz 2X50W RRH W/FILTER w/ 
 Mount Pipe

 170

 800MHz 2X50W RRH W/FILTER w/ 
 Mount Pipe

 170

 PCS 1900MHz 4x45W-65MHz  170

 PCS 1900MHz 4x45W-65MHz  170

 PCS 1900MHz 4x45W-65MHz  170

 Side Arm Mount [SO 102-3]  170

 Detuner Brace 28" (PL3"x3/16")  125

 Detuner Brace 28" (PL3"x3/16")  125

 Detuner Brace 28" (PL3"x3/16")  125

 Pipe Mount [PM 601-1]  85

 HE2-105  85

 Side Arm Mount [SO 701-1]  72

 KS24019-L112A  72

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Middlesex 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.
5.   TOWER RATING: 80.8%
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  Tower Input Data    
 

 

There is a pole section. 

This tower is designed using the TIA/EIA-222-F standard. 
The following design criteria apply:  

 Tower is located in Middlesex County, Connecticut. 

 Basic wind speed of 85 mph. 

 Nominal ice thickness of 0.750 in. 

 Ice thickness is considered to increase with height. 

 Ice density of 56 pcf. 

 A wind speed of 38 mph  is used in combination with ice. 

 Temperature drop of 50 °F. 

 Deflections calculated using a wind speed of 50 mph. 

 A non-linear (P-delta) analysis was used. 

 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1.333. 

 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Treat Feedline Bundles As Cylinder 

  Consider Moments - Horizontals   Assume Legs Pinned   Use ASCE 10 X-Brace Ly Rules 

  Consider Moments - Diagonals √ Assume Rigid Index Plate   Calculate Redundant Bracing Forces 

  Use Moment Magnification √ Use Clear Spans For Wind Area   Ignore Redundant Members in FEA 

√ Use Code Stress Ratios   Use Clear Spans For KL/r   SR Leg Bolts Resist Compression 

√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   All Leg Panels Have Same Allowable 

√ Escalate Ice √ Bypass Mast Stability Checks   Offset Girt At Foundation 

  Always Use Max Kz √ Use Azimuth Dish Coefficients √ Consider Feedline Torque 

  Use Special Wind Profile √ Project Wind Area of Appurt.   Include Angle Block Shear Check 

  Include Bolts In Member Capacity   Autocalc Torque Arm Areas Poles 

  Leg Bolts Are At Top Of Section   SR Members Have Cut Ends √ Include Shear-Torsion Interaction 

  Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component   Always Use Sub-Critical Flow 

  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Use Top Mounted Sockets 

  Add IBC .6D+W Combination   Use TIA-222-G Tension Splice Capacity 

Exemption 

  

 

 

 

  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 175.00-125.67 49.33 4.333 12 17.630 27.490 0.188 0.752 A572-65 

(65 ksi) 

L2 125.67-84.75 45.25 5.250 12 26.248 35.300 0.281 1.124 A572-65 

(65 ksi) 

L3 84.75-38.75 51.25 6.250 12 33.688 43.940 0.344 1.376 A572-65 

(65 ksi) 

L4 38.75-0.00 45.00   12 42.002 51.000 0.405 1.620 A572-65 

(65 ksi) 
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 Tapered Pole Properties    
 

 Section Tip Dia. 

in 

Area 

in
2
 

I 

in
4
 

r 

in 

C  

in 

I/C 

in
3
 

J 

in
4
 

It/Q 

in
2
 

w 

in 

w/t 

L1 18.252 10.559 410.004 6.244 9.132 44.896 830.780 5.197 4.221 22.452 

  28.460 16.528 1572.472 9.774 14.240 110.428 3186.256 8.134 6.863 36.508 

L2 28.071 23.495 2022.132 9.296 13.596 148.725 4097.387 11.564 6.281 22.354 

  36.545 31.686 4959.745 12.537 18.285 271.241 10049.788 15.595 8.707 30.987 

L3 35.963 36.934 5241.359 11.937 17.450 300.360 10620.415 18.178 8.106 23.565 

  45.490 48.290 11714.943 15.607 22.761 514.696 23737.651 23.767 10.854 31.552 

L4 44.777 54.246 11980.483 14.892 21.757 550.652 24275.706 26.698 10.171 25.114 

  52.799 65.981 21558.555 18.113 26.418 816.056 43683.477 32.474 12.583 31.068 

 
Tower 

 Elevation 

 

 

ft 

Gusset 

Area 

(per face) 

 

ft
2
 

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 

L1 

175.00-125.67 

      1 1 1     

L2 

125.67-84.75 

      1 1 1     

L3 84.75-38.75       1 1 1     

L4 38.75-0.00       1 1 1     

 

 

 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 

or 

Leg  

Allow 

Shield 

Component 

Type 

Placement 

 

ft 

Face 

Offset 

in 

Lateral 

Offset 

(Frac FW) 

#  CAAA 

 

ft
2
/ft 

Weight 

 

plf 

LDF4-50A(1/

2'') 

A No Inside Pole 72.00 - 0.00 0.000 0 1 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.150 

0.150 

0.150 

0.150 

0.150 

HB114-21U3

M12-XXXF(1

-1/4'') 

A No Inside Pole 172.00 - 0.00 0.000 0 1 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

1.220 

1.220 

1.220 

1.220 

1.220 

HB114-1-08U

4-M5J(1 1/4'') 

A No Inside Pole 172.00 - 0.00 0.000 0 3 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

1.080 

1.080 

1.080 

1.080 

1.080 

***                     

EW90(ELLIP

TICAL) 

B No Inside Pole 85.00 - 0.00 0.000 0 1 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.320 

0.320 

0.320 

0.320 

0.320 

LDF5-50A(7/

8'') 

B No Inside Pole 172.00 - 0.00 0.000 0 2 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.330 

0.330 

0.330 

0.330 

0.330 

***                     
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Date 

11:27:26 05/08/14  

Raleigh, NC 27603 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

myoung 

Description Face 

or 

Leg  

Allow 

Shield 

Component 

Type 

Placement 

 

ft 

Face 

Offset 

in 

Lateral 

Offset 

(Frac FW) 

#  CAAA 

 

ft
2
/ft 

Weight 

 

plf 

Step Pegs 

(5/8'' SR) 7-in. 

w/30'' step 

C No CaAa (Out Of Face) 175.00 - 0.00 0.000 0 1 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.01 

0.11 

0.21 

0.41 

0.81 

0.244 

0.639 

1.644 

5.488 

20.505 

Safety Line 

3/8 

C No CaAa (Out Of Face) 175.00 - 0.00 0.000 0 1 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.04 

0.14 

0.24 

0.44 

0.84 

0.220 

0.750 

1.280 

2.340 

4.460 

***                     

AM Detuner C No CaAa (Out Of Face) 125.00 - 0.00 12.000 0 2 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.03 

0.13 

0.23 

0.43 

0.83 

1.000 

1.476 

2.564 

6.571 

21.916 

AM Detuner C No CaAa (Out Of Face) 125.00 - 0.00 12.000 0 1 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

1.000 

1.476 

2.564 

6.571 

21.916 

 

 

 Feed Line/Linear Appurtenances Section Areas  
 

Tower 

Section 

Tower 

 Elevation 

ft 

Face AR 

 

 ft
2
 

AF 

  

ft
2
 

CAAA 

In Face  

ft
2
 

CAAA 

Out Face  

ft
2
 

Weight 

 

lb 

L1 175.00-125.67 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 

2.570 

206.647 

30.580 

22.891 

L2 125.67-84.75 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

4.386 

182.488 

27.085 

139.735 

L3 84.75-38.75 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

4.973 

210.148 

45.080 

159.344 

L4 38.75-0.00 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 

4.189 

178.638 

37.975 

134.230 

 

 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 

Tower 

Section 

Tower 

 Elevation 

ft 

Face 

or 

Leg  

Ice 

Thickness 

in 

AR 

 

 ft
2
 

AF 

  

ft
2
 

CAAA 

In Face  

ft
2
 

CAAA 

Out Face  

ft
2
 

Weight 

 

lb 

L1 175.00-125.67 A 

B 

C 

0.899 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

20.302 

206.647 

30.580 

128.891 

L2 125.67-84.75 A 

B 

C 

0.861 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

33.560 

182.488 

27.085 

389.854 

L3 84.75-38.75 A 

B 

C 

0.808 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

36.671 

210.148 

45.080 

427.122 

L4 38.75-0.00 A 0.750 0.000 0.000 0.000 0.000 178.638 
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3703 Junction Boulevard 

Project 

TEP No. 54536.19007 

Date 

11:27:26 05/08/14  

Raleigh, NC 27603 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

myoung 

Tower 

Section 

Tower 

 Elevation 

ft 

Face 

or 

Leg  

Ice 

Thickness 

in 

AR 

 

 ft
2
 

AF 

  

ft
2
 

CAAA 

In Face  

ft
2
 

CAAA 

Out Face  

ft
2
 

Weight 

 

lb 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

29.241 

37.975 

340.011 

 

 

 

   Feed Line Center of Pressure     
 

 Section Elevation  

 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

L1 175.00-125.67 -0.066 0.038 -0.412 0.238 

L2 125.67-84.75 -0.134 0.077 -0.777 0.449 

L3 84.75-38.75 -0.136 0.078 -0.805 0.465 

L4 38.75-0.00 -0.137 0.079 -0.799 0.461 

 

 
 

   Discrete Tower Loads    
 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft
2
 

CAAA 

Side 

 

 

ft
2
 

Weight 

 

 

 

lb 

1/2'' x 5' LRod C From Leg 0.00 

0.000 

2.500 

0.000 175.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.25 

0.76 

1.29 

1.92 

3.30 

0.25 

0.76 

1.29 

1.92 

3.30 

3.340 

6.452 

12.821 

35.945 

128.007 

*                   

APXVSPP18-C-A20 w/ 

Mount Pipe 

A From 

Centroid-Le

g 

4.00 

0.000 

0.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

8.50 

9.15 

9.77 

11.03 

13.68 

6.95 

8.13 

9.02 

10.84 

14.85 

82.550 

150.561 

226.532 

405.983 

908.948 

APXVSPP18-C-A20 w/ 

Mount Pipe 

B From 

Centroid-Le

g 

4.00 

0.000 

0.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

8.50 

9.15 

9.77 

11.03 

13.68 

6.95 

8.13 

9.02 

10.84 

14.85 

82.550 

150.561 

226.532 

405.983 

908.948 

APXVSPP18-C-A20 w/ 

Mount Pipe 

C From 

Centroid-Le

g 

4.00 

0.000 

0.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

8.50 

9.15 

9.77 

11.03 

13.68 

6.95 

8.13 

9.02 

10.84 

14.85 

82.550 

150.561 

226.532 

405.983 

908.948 

ALG6 C From 

Centroid-Le

g 

4.00 

0.000 

6.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

4.27 

4.76 

5.26 

6.30 

8.48 

4.27 

4.76 

5.26 

6.30 

8.48 

36.000 

72.299 

114.312 

216.092 

494.941 

SC381-HL C From 

Centroid-Le

g 

4.00 

0.000 

-7.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

5.56 

6.84 

7.86 

9.37 

5.56 

6.84 

7.86 

9.37 

47.000 

85.516 

132.193 

250.637 
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Professionals  

3703 Junction Boulevard 

Project 

TEP No. 54536.19007 

Date 

11:27:26 05/08/14  

Raleigh, NC 27603 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

myoung 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft
2
 

CAAA 

Side 

 

 

ft
2
 

Weight 

 

 

 

lb 

4'' Ice 12.51 12.51 592.167 

APXVTM14-C-120 w/ 

Mount Pipe 

A From 

Centroid-Le

g 

4.00 

0.000 

0.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

7.13 

7.66 

8.18 

9.26 

11.53 

4.96 

5.75 

6.47 

8.01 

11.41 

76.775 

131.384 

192.678 

338.476 

752.452 

APXVTM14-C-120 w/ 

Mount Pipe 

B From 

Centroid-Le

g 

4.00 

0.000 

0.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

7.13 

7.66 

8.18 

9.26 

11.53 

4.96 

5.75 

6.47 

8.01 

11.41 

76.775 

131.384 

192.678 

338.476 

752.452 

APXVTM14-C-120 w/ 

Mount Pipe 

C From 

Centroid-Le

g 

4.00 

0.000 

0.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

7.13 

7.66 

8.18 

9.26 

11.53 

4.96 

5.75 

6.47 

8.01 

11.41 

76.775 

131.384 

192.678 

338.476 

752.452 

TD-RRH8x20-25 A From 

Centroid-Le

g 

4.00 

0.000 

0.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

4.72 

5.01 

5.32 

5.95 

7.31 

1.70 

1.92 

2.15 

2.62 

3.68 

70.000 

97.151 

127.829 

200.542 

396.842 

TD-RRH8x20-25 B From 

Centroid-Le

g 

4.00 

0.000 

0.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

4.72 

5.01 

5.32 

5.95 

7.31 

1.70 

1.92 

2.15 

2.62 

3.68 

70.000 

97.151 

127.829 

200.542 

396.842 

TD-RRH8x20-25 C From 

Centroid-Le

g 

4.00 

0.000 

0.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

4.72 

5.01 

5.32 

5.95 

7.31 

1.70 

1.92 

2.15 

2.62 

3.68 

70.000 

97.151 

127.829 

200.542 

396.842 

2.4'' Dia. x 6' Mount Pipe A From 

Centroid-Le

g 

4.00 

0.000 

0.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.43 

1.93 

2.32 

3.15 

5.06 

1.43 

1.93 

2.32 

3.15 

5.06 

21.900 

37.813 

55.556 

99.637 

251.605 

2.4'' Dia. x 6' Mount Pipe B From 

Centroid-Le

g 

4.00 

0.000 

0.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.43 

1.93 

2.32 

3.15 

5.06 

1.43 

1.93 

2.32 

3.15 

5.06 

21.900 

37.813 

55.556 

99.637 

251.605 

2.4'' Dia. x 6' Mount Pipe C From 

Centroid-Le

g 

4.00 

0.000 

0.000 

0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.43 

1.93 

2.32 

3.15 

5.06 

1.43 

1.93 

2.32 

3.15 

5.06 

21.900 

37.813 

55.556 

99.637 

251.605 

Platform Mount [LP 712-1] C None   0.000 172.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

24.53 

29.94 

35.35 

46.17 

67.81 

24.53 

29.94 

35.35 

46.17 

67.81 

1335.000 

1645.590 

1956.180 

2577.360 

3819.720 

***                   

800MHz 2X50W RRH 

W/FILTER w/ Mount Pipe 

A From Leg 1.00 

0.000 

-4.000 

0.000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

2.59 

2.86 

3.15 

3.78 

5.21 

2.73 

3.10 

3.49 

4.37 

6.40 

73.429 

102.534 

135.687 

216.173 

452.718 
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3703 Junction Boulevard 

Project 

TEP No. 54536.19007 

Date 

11:27:26 05/08/14  

Raleigh, NC 27603 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

myoung 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft
2
 

CAAA 

Side 

 

 

ft
2
 

Weight 

 

 

 

lb 

800MHz 2X50W RRH 

W/FILTER w/ Mount Pipe 

B From Leg 1.00 

0.000 

-4.000 

0.000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

2.59 

2.86 

3.15 

3.78 

5.21 

2.73 

3.10 

3.49 

4.37 

6.40 

73.429 

102.534 

135.687 

216.173 

452.718 

800MHz 2X50W RRH 

W/FILTER w/ Mount Pipe 

C From Leg 1.00 

0.000 

-4.000 

0.000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

2.59 

2.86 

3.15 

3.78 

5.21 

2.73 

3.10 

3.49 

4.37 

6.40 

73.429 

102.534 

135.687 

216.173 

452.718 

PCS 1900MHz 

4x45W-65MHz 

A From Leg 1.00 

0.000 

0.000 

0.000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

2.71 

2.95 

3.20 

3.72 

4.86 

2.61 

2.85 

3.09 

3.61 

4.74 

60.000 

83.134 

109.502 

172.719 

346.520 

PCS 1900MHz 

4x45W-65MHz 

B From Leg 1.00 

0.000 

0.000 

0.000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

2.71 

2.95 

3.20 

3.72 

4.86 

2.61 

2.85 

3.09 

3.61 

4.74 

60.000 

83.134 

109.502 

172.719 

346.520 

PCS 1900MHz 

4x45W-65MHz 

C From Leg 1.00 

0.000 

0.000 

0.000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

2.71 

2.95 

3.20 

3.72 

4.86 

2.61 

2.85 

3.09 

3.61 

4.74 

60.000 

83.134 

109.502 

172.719 

346.520 

Side Arm Mount [SO 102-3] C None   0.000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

3.00 

3.48 

3.96 

4.92 

6.84 

3.00 

3.48 

3.96 

4.92 

6.84 

81.000 

111.000 

141.000 

201.000 

321.000 

***                   

Pipe Mount [PM 601-1] C From Face 0.50 

0.000 

0.000 

0.000 85.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

3.00 

3.74 

4.48 

5.96 

8.92 

0.90 

1.12 

1.34 

1.78 

2.66 

21.667 

26.370 

31.073 

40.479 

59.291 

***                   

KS24019-L112A C From Leg 3.00 

0.000 

0.000 

0.000 72.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.09 

0.15 

0.22 

0.40 

0.89 

0.09 

0.15 

0.22 

0.40 

0.89 

5.000 

6.247 

8.258 

15.181 

44.910 

Side Arm Mount [SO 701-1] C From Leg 1.50 

0.000 

0.000 

0.000 72.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.85 

1.14 

1.43 

2.01 

3.17 

1.67 

2.34 

3.01 

4.35 

7.03 

65.000 

79.000 

93.000 

121.000 

177.000 

****                   

Detuner Brace 28'' 

(PL3''x3/16'') 

A From Leg 1.00 

0.000 

0.000 

0.000 125.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.01 

0.03 

0.06 

0.16 

0.45 

0.82 

1.02 

1.24 

1.69 

2.70 

4.500 

8.454 

14.623 

34.388 

109.063 

Detuner Brace 28'' 

(PL3''x3/16'') 

B From Leg 1.00 

0.000 

0.000 

0.000 125.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

0.01 

0.03 

0.06 

0.16 

0.82 

1.02 

1.24 

1.69 

4.500 

8.454 

14.623 

34.388 
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Date 

11:27:26 05/08/14  

Raleigh, NC 27603 

Phone: (919) 661-6351 

FAX: (919) 661-6350 

Client 

Crown Castle 
Designed by 

myoung 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft
2
 

CAAA 

Side 

 

 

ft
2
 

Weight 

 

 

 

lb 

4'' Ice 0.45 2.70 109.063 

Detuner Brace 28'' 

(PL3''x3/16'') 

C From Leg 1.00 

0.000 

0.000 

0.000 125.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.01 

0.03 

0.06 

0.16 

0.45 

0.82 

1.02 

1.24 

1.69 

2.70 

4.500 

8.454 

14.623 

34.388 

109.063 

 

 
 

 

  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 

 

 

ft
2
 

Weight 

 

 

 

lb 

HE2-105 C Paraboloid 

w/Shroud (HP) 

From 

Face 

1.00 

0.000 

0.000 

-9.000   85.00 2.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

3.10 

3.41 

3.71 

4.33 

5.56 

60.000 

70.000 

90.000 

120.000 

190.000 

 
 

 Load Combinations   
 

Comb. 

No. 

Description 

1 Dead Only 

2 Dead+Wind 0 deg - No Ice 

3 Dead+Wind 30 deg - No Ice 

4 Dead+Wind 60 deg - No Ice 

5 Dead+Wind 90 deg - No Ice 

6 Dead+Wind 120 deg - No Ice 

7 Dead+Wind 150 deg - No Ice 

8 Dead+Wind 180 deg - No Ice 

9 Dead+Wind 210 deg - No Ice 

10 Dead+Wind 240 deg - No Ice 

11 Dead+Wind 270 deg - No Ice 

12 Dead+Wind 300 deg - No Ice 

13 Dead+Wind 330 deg - No Ice 

14 Dead+Ice+Temp 

15 Dead+Wind 0 deg+Ice+Temp 

16 Dead+Wind 30 deg+Ice+Temp 

17 Dead+Wind 60 deg+Ice+Temp 

18 Dead+Wind 90 deg+Ice+Temp 

19 Dead+Wind 120 deg+Ice+Temp 

20 Dead+Wind 150 deg+Ice+Temp 

21 Dead+Wind 180 deg+Ice+Temp 

22 Dead+Wind 210 deg+Ice+Temp 

23 Dead+Wind 240 deg+Ice+Temp 

24 Dead+Wind 270 deg+Ice+Temp 
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Date 

11:27:26 05/08/14  
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Client 

Crown Castle 
Designed by 

myoung 

Comb. 

No. 

Description 

25 Dead+Wind 300 deg+Ice+Temp 

26 Dead+Wind 330 deg+Ice+Temp 

27 Dead+Wind 0 deg - Service 

28 Dead+Wind 30 deg - Service 

29 Dead+Wind 60 deg - Service 

30 Dead+Wind 90 deg - Service 

31 Dead+Wind 120 deg - Service 

32 Dead+Wind 150 deg - Service 

33 Dead+Wind 180 deg - Service 

34 Dead+Wind 210 deg - Service 

35 Dead+Wind 240 deg - Service 

36 Dead+Wind 270 deg - Service 

37 Dead+Wind 300 deg - Service 

38 Dead+Wind 330 deg - Service 

 

 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

L1 175 - 125.667 45.705 33 2.505 0.019 

L2 130 - 84.75 24.188 33 1.879 0.006 

L3 90 - 38.75 11.100 33 1.207 0.002 

L4 45 - 0 2.697 33 0.546 0.001 

      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

175.00 1/2'' x 5' LRod 33 45.705 2.505 0.019 23322 

172.00 APXVSPP18-C-A20 w/ Mount Pipe 33 44.166 2.466 0.018 23322 

170.00 800MHz 2X50W RRH W/FILTER 

w/ Mount Pipe 

33 43.142 2.440 0.017 23322 

125.00 Detuner Brace 28'' (PL3''x3/16'') 33 22.202 1.799 0.005 2712 

85.00 HE2-105 33 9.852 1.126 0.002 3996 

72.00 KS24019-L112A 33 6.961 0.924 0.002 3796 

  

 
 

 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

L1 175 - 125.667 131.387 8 7.195 0.054 

L2 130 - 84.75 69.624 8 5.408 0.016 

L3 90 - 38.75 31.980 2 3.476 0.007 

L4 45 - 0 7.777 2 1.576 0.002 
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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 

175.00 1/2'' x 5' LRod 8 131.387 7.195 0.054 8341 

172.00 APXVSPP18-C-A20 w/ Mount Pipe 8 126.973 7.084 0.051 8341 

170.00 800MHz 2X50W RRH W/FILTER 

w/ Mount Pipe 

8 124.034 7.010 0.049 8341 

125.00 Detuner Brace 28'' (PL3''x3/16'') 8 63.917 5.178 0.014 961 

85.00 HE2-105 2 28.386 3.242 0.007 1396 

72.00 KS24019-L112A 2 20.063 2.663 0.005 1324 

  

 
 

 Compression Checks   
 

 

 Pole Design Data    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

Fa 

 

ksi 

A 

 

in
2
 

Actual 

P 

lb 

Allow. 

Pa 

lb 

Ratio 

P 

Pa 

L1 175 - 125.667 

(1) 

TP27.49x17.63x0.188 49.33 0.00 0.0 35.804 16.003 -3981.430 572988.000 0.007  

L2 125.667 - 84.75 

(2) 

TP35.3x26.248x0.281 45.25 0.00 0.0 38.914 30.736 -8292.800 1196060.00

0 

0.007  

L3 84.75 - 38.75 (3) TP43.94x33.688x0.344 51.25 0.00 0.0 38.566 46.905 -16140.200 1808950.00

0 

0.009  

L4 38.75 - 0 (4) TP51x42.002x0.405 45.00 0.00 0.0 38.278 65.981 -27337.301 2525600.00

0 

0.011  

                      

 

 

 Pole Bending Design Data    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

Actual 

Mx 

lb-ft 

Actual 

fbx 

ksi 

Allow. 

Fbx 

ksi 

Ratio 

fbx 

Fbx 

Actual 

My 

lb-ft 

Actual 

fby 

ksi 

Allow. 

Fby 

ksi 

Ratio 

fby 

Fby 

L1 175 - 125.667 

(1) 

TP27.49x17.63x0.188 330355.

833 

38.299 35.804 1.070 0.000 0.000 35.804 0.000 

L2 125.667 - 

84.75 (2) 

TP35.3x26.248x0.281 831799.

167 

39.120 38.914 1.005 0.000 0.000 38.914 0.000 

L3 84.75 - 38.75 

(3) 

TP43.94x33.688x0.344 1649091

.667 

40.761 38.566 1.057 0.000 0.000 38.566 0.000 

L4 38.75 - 0 (4) TP51x42.002x0.405 2719333

.333 

39.987 38.278 1.045 0.000 0.000 38.278 0.000 

                      

 

 

 Pole Shear Design Data   
 

Section 

No. 

Elevation 

 

ft 

Size 

 

Actual 

V 

lb 

Actual 

fv 

ksi 

Allow. 

Fv 

ksi 

Ratio 

fv 

Fv 

Actual 

T 

lb-ft 

Actual 

fvt 

ksi 

Allow. 

Fvt 

ksi 

Ratio 

fvt 

Fvt 
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Section 

No. 

Elevation 

 

ft 

Size 

 

Actual 

V 

lb 

Actual 

fv 

ksi 

Allow. 

Fv 

ksi 

Ratio 

fv 

Fv 

Actual 

T 

lb-ft 

Actual 

fvt 

ksi 

Allow. 

Fvt 

ksi 

Ratio 

fvt 

Fvt 

L1 175 - 125.667 

(1) 

TP27.49x17.63x0.188 10096.0

00 

0.631 26.000 0.049 0.002 0.000 26.000 0.000 

L2 125.667 - 

84.75 (2) 

TP35.3x26.248x0.281 15008.2

00 

0.488 26.000 0.038 0.537 0.000 26.000 0.000 

L3 84.75 - 38.75 

(3) 

TP43.94x33.688x0.344 21043.8

01 

0.449 26.000 0.035 2011.38

3 

0.023 26.000 0.001 

L4 38.75 - 0 (4) TP51x42.002x0.405 26492.1

99 

0.402 26.000 0.031 2101.10

8 

0.015 26.000 0.001 

                      

 

 
 

 Pole Interaction Design Data    
 

Section 

No. 

Elevation 

 

ft 

Ratio 

P 

Pa 

Ratio 

fbx 

Fbx 

Ratio 

fby 

Fby 

Ratio 

fv 

Fv 

Ratio 

fvt 

Fvt 

Comb. 

Stress 

Ratio 

Allow. 

Stress 

Ratio 

Criteria 

L1 175 - 125.667 

(1) 

0.007 1.070 0.000 0.049 0.000 1.077   1.333 H1-3+VT  

L2 125.667 - 

84.75 (2) 

0.007 1.005 0.000 0.038 0.000 1.013   1.333 H1-3+VT  

L3 84.75 - 38.75 

(3) 

0.009 1.057 0.000 0.035 0.001 1.066   1.333 H1-3+VT  

L4 38.75 - 0 (4) 0.011 1.045 0.000 0.031 0.001 1.056   1.333 H1-3+VT  

                    

 

 
 

 Section Capacity Table 
 

Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

lb 

SF*Pallow 

lb 

% 

Capacity 

Pass 

Fail 

L1 175 - 125.667 Pole TP27.49x17.63x0.188 1 -3981.430 763792.972 80.8 Pass 

L2 125.667 - 84.75 Pole TP35.3x26.248x0.281 2 -8292.800 1594347.91

4 

76.0 Pass 

L3 84.75 - 38.75 Pole TP43.94x33.688x0.344 3 -16140.200 2411330.25

0 

80.0 Pass 

L4 38.75 - 0 Pole TP51x42.002x0.405 4 -27337.301 3366624.66

0 

79.2 Pass 

              Summary   

            Pole (L1) 80.8 Pass 

      RATING = 80.8 Pass 
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BASE LEVEL DRAWING 
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APPENDIX C 
 

ADDITIONAL CALCULATIONS 
 



TIA Rev F
Site Data Reactions

BU#: Moment: 2719.33 ft-kips

Site Name: Axial: 27.354 kips

App #: Shear: 26.475 kips

Other

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

Qty: 16

Diam: 2.25 in

Rod Material: A615-J Anchor Rod Results Rigid

Strength (Fu): 100 ksi Maximum Rod Tension: 135.9 Kips Service, ASD

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

Bolt Circle: 59.3 in Anchor Rod Stress Ratio: 69.7% Pass

Diam: 65.3 in Base Plate Results Flexural Check Rigid

Thick: 2.75 in Base Plate Stress: 27.9 ksi Service ASD

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

Single-Rod B-eff: 10.25 in Base Plate Stress Ratio: 46.6% Pass Y.L. Length:

 30.26

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

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

245403 Rev. 2

Anchor Rod Data

Plate Data

Stiffener Data (Welding at both sides)

876336

Old Saybrook

Pole Manufacturer:

CCIplate 1.5 - Circular Base F 1.2, Effective March 19, 2012 Analysis Date: 5/8/2014

Height: in Pole Results

Thick: in Pole Punching Shear Check: n/a

Notch: in

Grade: ksi  

Weld str.: ksi  

Diam: 51 in

Thick: 0.405 in

Grade: 65 ksi

# of Sides: 12 "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

Stress Increase Factor

Pole Data

CCIplate 1.5 - Circular Base F 1.2, Effective March 19, 2012 Analysis Date: 5/8/2014



JOB:

SHEET NUMBER: 1 OF 2

CALCULATED BY: MGY DATE 5/8/2014

CHECKED BY: WEM DATE 5/8/2014

Qa, ALLOWABLE SOIL PRESS. (ksf) 40 F'c (ksi) 3

NET or GROSS NET F'y (ksi) 60

SOIL DENSITY (pcf) 120

 Maximum Wind Base Reaction LC 2: Ice Wind + Ice

2719.3 M (k-ft) 690.9

27.4 Pt (k) 37.3

26.5 H (k) 6.5

Try:  

25 25 5.5 0 5 4.25 0.00 Round

Wm, Weight of Mat (k) = 515.6 Concrete Vol. (cu ft) 127.31

Wp, Weight of Pier (k) = 0.0

Ws, WEIGHT OF SOIL (k) = 0.0

CHECK DESIGN CRITERIA 

CHECK STABILITY:

6787.2 k-ft 6911.3 k-ft

2864.9 k-ft 727 k-ft

2.37 > 1.5 9.51 > 1.5 Capacity: 63.3%

CHECK BEARING PRESSURE

543.0  k 552.9  k

5.28  ft 1.31  ft

L/6 = 4.17  ft 4.17  ft

21.67 ft 25.00 ft

1.40 ksf 0.56 ksf

45 Deg Wind: Qmax = 1.99 ksf 0.68 ksf Capacity: 5.0%

Soil depth 

to TOP of 

mat (ft.)

e = M / P =

 Mst= P * (L/2) + (Vf+s * L/2) = 

Old Saybrook (BU 876336)

P = Pt + Wf + Ws =

L (ft.) B (ft.)
Pier Height, 

h (ft.)

Pad and Pier Foundation for Monopole - TIA-222-F

H, HORIZONTAL SHEAR (k)

Base Reactions LC1:

M , MOMENT (k-ft)

t (ft.)

 Mot = M+H*(t+h)  = 

LC1

Pt, TOTAL DOWNLOAD (k) 

Width of Wedge, L' =

0 Deg Wind: Qmax = 

LC2

SF =Mot/Mst =

Pier 

dia./width 
(ft.)

Pier Shape

Soil depth 

to BOT. of 

mat (ft.)

LC1 LC2



JOB:

SHEET NUMBER: 2 OF 2

CALCULATED BY: MGY DATE 5/8/2014

CHECKED BY: WEM DATE 5/8/2014

CHECK ONE WAY SHEAR

Vu = 300.6 k

Vc = 1528.1 k Capacity: 19.67%

CHECK TWO WAY SHEAR: PUNCHING + UNBALANCED MOMENT

v u = 13.4 psi

fv c = 164.3 psi Capacity: 8.16%

CALCULATE REINFORCING REQUIRED

F'c = 3.0 ksi F'y = 60.0 ksi

0.40 in^2/ft   (ACI 318 Sec. 10.5.4)

BOTTOM REINFORCING Bar Size = 8

Bar Spacing, c-c: 12.0

d = 61.5 in.

    Mu=

Solution:  As,req = 0.14 in^2/ft

Check, As = 0.79 in^2/ft Capacity: 17.84%

TOP REINFORCING Bar Size = 8

Bar Spacing, c-c: 12.0

d= 61.5 in.

    Mu=

   fMn=0.9*As*Fy*d(1-0.59*As*Fy/(b*d*F'c))

Solution:  As,req = 0.20 in^2/ft As,req   <  As,t, Use As,t

Bar Spacing, c-c:

Check, As = 0.79 in^2/ft Top Reinforcing O.K. Capacity: 25.12%

As,temp controls

As,temp controls

656.9 in-k/ft

Old Saybrook (BU 876336)

   fMn=0.9*As*Fy*d(1-0.59*As*Fy/(b*d*F'c))

467.1 in-k/ft

Temp & Shrinkage reinforcing, As, temp  =
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June 12, 2014 

 

Sprint 

Attn: RF Engineering Manager 

1 International Boulevard, Suite 800 

Mahwah, NJ  07495 

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

CT03XC102 - Old Saybrook   

Site Total: 2.81% - MPE% in full compliance 

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

430 Middlesex Turnpike, Old Saybrook, 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.  
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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 430 Middlesex Turnpike, Old Saybrook, CT, using the equipment information listed below. All 

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

assuming a lobe representing the maximum gain of the antenna per the antenna manufactures supplied 

specifications, minus 10 dB, was focused at the base of the tower. 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 minus 10 dB was used in this direction.  This value is a very 

conservative estimate as gain reductions for these particular antennas are typically much 

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

APXVTM14-C-I20.  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 APXVTM14-C-I20 has a 

15.9 dBd gain value at its main lobe at 2500 MHz. The maximum gain of the antenna per the 

antenna manufactures supplied specifications, minus 10 dB, was used for all calculations.  

This value is a very conservative estimate as gain reductions for these particular antennas are 

typically much higher in this direction. 

7) The antenna mounting height centerline for the proposed antennas is 172 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             

(10 db 

reduction)

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 5.9 172 166 1/2 " 0.5 3 104.27 0.14%

1a RFS APXVSPP18-C-A20 RRH 850 MHz CDMA / LTE 20 1 20 3.4 172 166 1/2 " 0.5 3 19.54 0.04%

1B RFS APXVTMM14-C-120 RRH 2500 MHz CDMA / LTE 20 2 40 5.9 172 166 1/2 " 0.5 3 69.51 0.16%

0.34%

Antenna 

Number Antenna Make Antenna Model Radio Type Frequency Band Technology

Power 

Out Per 

Channel 

(Watts)

Number of 

Channels

Composite 

Power

Antenna Gain             

(10 db 

reduction)

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 5.9 172 166 1/2 " 0.5 3 104.27 0.14%

2a RFS APXVSPP18-C-A20 RRH 850 MHz CDMA / LTE 20 1 20 3.4 172 166 1/2 " 0.5 3 19.54 0.04%

2B RFS APXVTMM14-C-120 RRH 2500 MHz CDMA / LTE 20 2 40 5.9 172 166 1/2 " 0.5 3 69.51 0.16%

0.34%

Antenna 

Number Antenna Make Antenna Model Radio Type Frequency Band Technology

Power 

Out Per 

Channel 

(Watts)

Number of 

Channels

Composite 

Power

Antenna Gain             

(10 db 

reduction)

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 5.9 172 166 1/2 " 0.5 3 104.27 0.14%

3a RFS APXVSPP18-C-A20 RRH 850 MHz CDMA / LTE 20 1 20 3.4 172 166 1/2 " 0.5 3 19.54 0.04%

3B RFS APXVTMM14-C-120 RRH 2500 MHz CDMA / LTE 20 2 40 5.9 172 166 1/2 " 0.5 3 69.51 0.16%

0.34%Sector total Power Density Value: 

Site Composite MPE %

Total Site MPE % 2.81%

MPE %

1.02%

1.79%

Carrier

Sprint

Town

Sector 1

Sector 2

Sector 3

430 Middlesex Turnpike , Old Saybrook, CT, 06475

CT03XC102 - Old Saybrook

Monopole

Sector total Power Density Value: 

Sector total Power Density Value: 
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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 1.02% (0.34% from 

sector 1, 0.34% from sector 2 and 0.34% from sector 3) 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 2.81% 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 

 

 

 




