
July 10, 2019 

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

RE: Notice of Exempt Modification for T-Mobile: 
876370 - T-Mobile Site ID: CTNH032H 
41 Beckwith Road, Montville, CT 06370 
Latitude: 41° 26′ 7.66″ / Longitude: -72° 13′ 15.07″ 

Dear Ms. Bachman: 

T-Mobile currently maintains 6 total antennas at the 175-foot mount on the existing 180-foot
Monopole Tower, located at 41 Beckwith Road, Montville, CT. The tower is owned by Crown Castle and 
the property is owned by the Bond Family Trust, Gladys Bond as Trustee. T-Mobile now intends to replace 
three (3) existing antennas with three (3) new 600/700 MHz antennas. T-Mobile also intends to replace 
(3) existing remote radios and add (3) hybrid lines. T-Mobile also intends to install (1) microwave dish
with the associated install of (1) fiber line and (2) power cables. An upgrade in the cabinet breaker from
80A to 100A is proposed, as well as, an internal upgrade to the existing cabinet on the ground.

Planned Modifications: 
Tower: 

Remove:  NONE 

Remove and Replace: 
(3) LNX 6513DS-A1M Antenna (REMOVE) - (3) RFS-APXVAARR18_43-U-NA20 Antenna
600/700 MHz (REPLACE)

(3) RRUS11 B12 (REMOVE) – (3) Radio 4449 B71+B12 (REPLACE)

Install New: 
(1) IBR1300 Dish
(1) ¼” Fiber Line
(2) ¼” Power Cables
(3) 1 5/8” Hybrid Fiber Line

Existing to Remain: 
(1) 1 5/8” Coax
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(3) APX16SWV-16DWV-S-E-A20 Antenna 1900/2100 MHz
(3) RRUS11 B2
(3) RRUS11 B4

Ground: 
Upgrade: Internal upgrade to existing ground cabinet. Upgrade cabinet breaker from 80A to 100A. 

The facility was approved by the Town of Montville Planning and Zoning Commission on 
May 9, 2000. This approval is included as Exhibit A. Please note this is the document the Town has 
on file for their approval.  

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies §16-
50j-73, for construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). 
In accordance with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Ronald K. McDaniel, 
Mayor, Town of Montville, Marcia A. Vlaun, Town Planner, Crown Castle, the tower owner, and The 
Bond Family Trust, the property owner. 

1. The proposed modifications will not result in an increase in the height of the existing tower.

2. The proposed modifications will not require the extension of the site boundary.

3. The proposed modification will not increase noise levels at the facility by six decibels or more,
or to levels that exceed state and local criteria.

4. The operation of the replacement antennas will not increase radio frequency emissions at the
facility to a level at or above the Federal Communication Commission safety standard.

5. The proposed modifications will not cause a change or alteration in the physical or
environmental characteristics of the site.

6. The existing structure and its foundation can support the proposed loading.

For the foregoing reasons, T-Mobile respectfully submits that 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:  Anne Marie Zsamba.  

Sincerely, 
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Anne Marie Zsamba 
Real Estate Specialist 
3 Corporate Park Drive, Suite 101 
Clifton Park, NY 12065 
(201) 236-9224
AnneMarie.Zsamba@crowncastle.com

Attachments 

cc: 
Mr. Ronald K. McDaniel, Mayor 
Town of Montville 
Town Hall – 2nd Floor 
310 Norwich-New London Tpke. 
Uncasville, CT 06382 
860.848.6778 

Ms. Marcia A. Vlaun, Town Planner 
Town of Montville 
Town Hall – Room 101 
310 Norwich-New London Tpke. 
Uncasville, CT 06382 
860.848.6779 

Bond Family Trust, Property 
Owner  C/O Steve Bond 
41 Beckwith Road 
Oakdale, CT 06370 

Crown Castle, Tower Owner 
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Exhibit B

Property Card



Property Card:  41 BECKWITH RD 
Town of Montville, CT

Location: 41 BECKWITH RD Property Use: Residential Primary Use: Residential

Unique ID: B0046400 Map Block Lot: 012-001-000 Acres: 226

Zone: WRP Volume / Page: 0606/0806

Sale Date: 06/29/2015 Sale Price: $0

Parcel Information

Appraised Value Assessed Value

Land 802030 307670

Buildings 172740 120920

Detached Outbuildings 185590 129910

Total 1160360 558500

Value Information Owner's Information

Owner's Data

BOND GLADYS J TRUSTEE
41 BECKWITH RD 

OAKDALE, CT 06370

Building 1

Category:

Stories:

GLA:

Year Built:

Residential

1.00

2054

1963

Siding:

Fuel:

Heating:

Fireplace:

Aluminum Siding

Oil

Forced Hot Air

2

Total Rooms:

Beds/Units:

Baths:

6

3

2

Class:

Use:

Construction Style:

C+

Single Family

Split Level

Cooling Percent:

Floors:

Roof Material:

None

Hardwood 

Asphalt

Half Baths:

Basement Garage:

Finished 
Basement:

1

0

700

Page 1 of 1

www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 

are not responsible for any use for other purposes or misuse or misrepresentation of this report.

Property Information - Montville, CT
6/20/2019
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Construction Drawings
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Structural Analysis Report





 Pier Structural Engineering Corp. 
 55 Northfield Drive E, Suite 198 
 Waterloo, ON N2K 3T6 
 Tel: 519-885-3806 
 Fax: 519-884-3806 
 www.p-sec.ca 

tnxTower Report - version 8.0.5.0 

 
May 8, 2019 
 
Amanda D Brown, Tower Structural Analyst 
Crown Castle 
3530 Toringdon Way 
Charlotte, NC 28277 
 
Subject: Structural Analysis Report 
 
Carrier Designation: Carrier Co-Locate: T-Mobile 
 Carrier Site Number: CTNH032H 
 Carrier Site Name: CTNH032H 
 
Crown Castle Designation: Crown Castle BU Number: 876370 
 Crown Castle Site Name: MAYBROOK / BOND 
 Crown Castle JDE Job Number: 559333 
 Crown Castle WO Number: 1731541 
 Crown Castle Order Number: 479850 Rev. 0 
 
Engineering Firm Designation: P-SEC Project Number: 19986 
 
Site Data: 41 Beckwith Rd., MONTVILLE, New London County, CT 
 Latitude 41° 26' 7.66'', Longitude -72° 13' 15.07'' 
 180-ft Monopole Tower 
 
Dear Amanda D Brown, 
 
Pier Structural Engineering Corp. (P-SEC) 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 1378174, in 
accordance with order 479850, revision 0. 
 
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: 
 
 LC7: Proposed Equipment Configuration                                                             Sufficient Capacity - 82.3% 
 
This analysis utilizes an ultimate 3-second gust wind speed of 135 mph as required by the 2018 Connecticut State 
Building Code. Applicable Standard references and design criteria are listed in Section 2 - Analysis Criteria. 
 
We at P-SEC 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: Joseph Andre, E.I.T. 
 
Respectfully submitted by: 
 
 
 
 
 
 
 
 
 
Shawn Hoffmeyer, P.E., P.Eng. 
CT PE# 31228 
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1) INTRODUCTION 
This tower is a 180-ft Monopole tower originally designed by ENGINEERED ENDEAVORS, INC. in September of 
2000 for a wind speed of 90 mph per TIA/EIA-222-F.  
 
2) ANALYSIS CRITERIA 
 
The following design parameters have been used in our analysis: 
Design Standard: TIA-222-H Standard 
County/State: New London County, CT 
Wind Speeds: CASE 1 135 mph (3-second gust) 
 CASE 2 50 mph (3-second gust) with 1.5" radial solid ice  
 CASE 3 60 mph (3-second gust) for serviceability 
Exposure Category: B 
Topographic Category: 1 
Risk Category: II 
 

Table 1 - Proposed Equipment Configuration 

Mounting 
Level (ft) 

Center 
Line Elev. 

(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in)

175 175 

1 fastback IBR 1300_CCIV2

4 
3 

1-5/8 
1/4 

3 rfs celwave APX16DWV-16DWV-S-E-A20 
3 rfs celwave APXVAARR18_43-U-NA20 
3 ericsson RADIO 4449 B12/B71
3 ericsson RRUS 11 B2
3 ericsson RRUS 11 B4
1 -- Miscellaneous [NA 509-3]
1 -- Platform Mount [LP 301-1] 

 
Table 2 - Other Considered Equipment 

Mounting 
Level (ft) 

Center 
Line Elev. 

(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in)

180 180 

3 commscope NNVV-65B-R4 

4 1-1/4 

3 rfs celwave APXVTM14-ALU-I20 
3 alcatel lucent PCS 1900MHZ 4X45W-65MHZ 
6 alcatel lucent RRH2X50-800
3 alcatel lucent TD-RRH8X20-25
1 -- Platform Mount [RMQP-496] 

167 167 

6 antel LPA-80080/4CF 

12 1-5/8 

6 commscope JAHH-65B-R3B 
3 alcatel lucent B13 RRH 4X30
3 alcatel lucent B66A RRH4X45-4R
3 nokia AIRSCALE RRH 4T4R B5 160W 
3 nokia B25 RRH4X30 (UHFA)
2 raycap RC3DC-3315-PF-48
1 -- Side Arm Mount [SO 201-3] 
1 -- SFS-V-L
1 -- T-Arm Mount [TA 602-3]

75 
76 1 lucent KS24019-L112A

1 1/2 
75 1 -- Side Arm Mount [SO 701-1] 
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3) ANALYSIS PROCEDURE 
 

Table 3 - Documents Provided 

Document Remarks Reference Source 

4-GEOTECHNICAL REPORTS CSA, Proj. No. 2000.905 
dated 3/16/2000 1533478 CCISITES 

4-TOWER/FOUNDATION 
MANUFACTURER DRAWINGS 

EEI, Proj. No. 7776 
dated 9/7/2000 1532099 CCISITES 

APPLICATION T-Mobile, Revision #0 
dated 4/22/2019 479850 CCISITES 

 
 3.1)  Analysis Method/ 
 

tnxTower (8.0.5.0), 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) Tower and structures were built and maintained in accordance with the manufacturer’s 
specifications. 

2) The configuration of antennas, transmission cables, mounts and other appurtenances are as 
specified in Tables 1 and 2 and the referenced drawings. 

3) P-SEC did not analyze antenna supporting mounts as part of this analysis report and assumed 
they are structurally sufficient. It is the carrier’s responsibility to ensure structural compliance of 
their existing and/or proposed antenna supporting mounts. 

4) All equipment model numbers, quantities, and centerline elevations are as provided in the CCI 
CAD package dated 4/25/2019. 

 
This analysis may be affected if any assumptions are not valid or have been made in error. P-SEC 
should be notified to determine the effect on the structural integrity of the tower. 

 
4) ANALYSIS RESULTS 
 

Table 4 - Section Capacity (Summary) 
Section 

No. Elevation (ft) Component 
Type Size Critical 

Element
P (K) SF*P_allow 

(K) 
% 

Capacity
Pass / Fail 

L1 180 - 133 Pole TP27.51x15.5x0.25 1 -12.58 1278.86 82.3 Pass

L2 133 - 87.3333 Pole TP38.56x25.9879x0.375 2 -21.72 2693.05 66.0 Pass

L3 87.3333 - 
42.6667 Pole TP49.1x36.46x0.4375 3 -34.97 4006.98 59.9 Pass 

L4 42.6667 - 0 Pole TP59x46.5397x0.4375 4 -53.79 4995.16 63.6 Pass

    Summary

   Pole (L1) 82.3 Pass

   Rating =  82.3 Pass
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Table 5 - Tower Component Stresses vs. Capacity  

Notes Component Elevation (ft) % Capacity Pass / Fail 

2 Anchor Rods -- 63.1 Pass
2 Base Plate -- 79.9 Pass

2 Base Foundation  
(Compared w/ Design Loads) -- 70.4 Pass 

 

Structure Rating (max from all components) =  82.3% 

Notes: 1) See full member breakdown and section capacities in Appendix A. 
2) See additional documentation in Appendix C for supporting calculations. 

 
4.1)  Recommendations 
 
The tower and its foundation have sufficient capacity to carry the proposed loading configuration. 
 
No modifications are required at this time. 
 
Should you have any questions, please call us anytime at 519-885-3806. 
 
encl. 
BU876370_479850 SA Report_20190508.doc 
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APPENDIX A 
 

TNXTOWER OUTPUT 
  



  

 Pier Structural Engineering Corp. 
 168 Lexington Court 

 Waterloo, Ontario 
 Phone: 519-885-3806  
 FAX: 519-884-3806  

Job: PSEC 19986 (for T-Mobile)
 Project: 876370 - Maybrook/Bond
 Client:  CROWN CASTLE  Drawn by: JA  App'd: 

 Code:  TIA-222-H  Date: 05/08/19  Scale: NTS 
 Path: 

H:\PROJECTS\JOB 19000 - 19999\19900 - 19999\19986 - CCI - 876370 - MAYBROOK  BOND\876370_LC7_20190508.eri
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MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in New London County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-H Standard.
3.   Tower designed for a 135 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 50 mph basic wind with 1.50 in ice. Ice is considered to increase

 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Risk Category II.
7.   Topographic Category 1 with Crest Height of 0'
8.   TIA-222-H Annex S
9.   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
10.   E - Existing, R/MLA - Reserved, P - Proposed
11.   Proposed loading at 175ft elevation
12.   Reserved loading at 180ft and 167ft elevations
13.   TOWER RATING: 82.3%
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168 Lexington Court 

Project 

876370 - Maybrook/Bond 
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13:41:41 05/08/19  

Waterloo, Ontario 
Phone: 519-885-3806  
FAX: 519-884-3806  

Client 
CROWN CASTLE 

Designed by 
JA 

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

 Tower is located in New London County, Connecticut. 
 Tower base elevation above sea level: 257'. 
 Basic wind speed of 135 mph. 
 Risk Category II. 
 Exposure Category B. 
 Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
 Topographic Category: 1. 
 Crest Height: 0'. 
 Nominal ice thickness of 1.5000 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56.00 pcf. 
 A wind speed of 50 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 TIA-222-H Annex S. 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -. 
 E - Existing, R/MLA - Reserved, P - Proposed. 
 Proposed loading at 175ft elevation. 
 Reserved loading at 180ft and 167ft elevations. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1.05. 
 Tower analysis based on target reliabilities in accordance with Annex S. 
 Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85. 
 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 Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned Calculate Redundant Bracing Forces
  Consider Moments - Diagonals √ Assume Rigid Index Plate Ignore Redundant Members in FEA
  Use Moment Magnification √ Use Clear Spans For Wind Area SR Leg Bolts Resist Compression 
  Use Code Stress Ratios √ Use Clear Spans For KL/r All Leg Panels Have Same Allowable

√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt. Use TIA-222-H Bracing Resist. Exemption
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas Use TIA-222-H Tension Splice Exemption
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
  Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs Pole Without Linear Attachments 
        Pole With Shroud Or No Appurtenances
          Outside and Inside Corner Radii Are 

Known
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  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 180'-133' 47' 4' 18 15.5000 27.5100 0.2500 1.0000 A572-65 
(65 ksi)

L2 133'-87'3-31/32'' 49'8-1/32'' 5'3-31/32'' 18 25.9879 38.5600 0.3750 1.5000 A572-65 
(65 ksi)

L3 87'3-31/32''-42'8
-1/32'' 

50' 6'8-1/32'' 18 36.4600 49.1000 0.4375 1.7500 A572-65 
(65 ksi)

L4 42'8-1/32''-0' 49'3-31/32''   18 46.5397 59.0000 0.4375 1.7500 A572-65 
(65 ksi)

 
 

 Tapered Pole Properties    
 
 Section Tip Dia. 

in 
Area 
in2 

I 
in4 

r 
in 

C  
in

I/C 
in3

J 
in4

It/Q 
in2

w 
in 

w/t 

L1 15.7005 12.1009 355.5445 5.4138 7.8740 45.1542 711.5567 6.0516 2.2880 9.152
  27.8958 21.6308 2030.7756 9.6773 13.9751 145.3141 4064.2233 10.8175 4.4018 17.607

L2 27.3591 30.4857 2526.6815 9.0926 13.2018 191.3886 5056.6876 15.2458 3.9139 10.437
  39.0970 45.4497 8372.4782 13.5557 19.5885 427.4185 16755.9731 22.7292 6.1266 16.337

L3 38.3240 50.0217 8200.5503 12.7880 18.5217 442.7545 16411.8912 25.0156 5.6470 12.907
  49.7900 67.5740 20216.4865 17.2752 24.9428 810.5139 40459.5744 33.7934 7.8716 17.992

L4 48.8999 64.0186 17190.4140 16.3663 23.6421 727.1088 34403.4477 32.0154 7.4210 16.962
  59.8427 81.3214 35235.5662 20.7897 29.9720 1175.6161 70517.4963 40.6684 9.6140 21.975

 
Tower 

 Elevation 
 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in

L1 180'-133'       1 1 1    
L2 

133'-87'3-31/3
2'' 

      1 1 1       

L3 
87'3-31/32''-42'

8-1/32'' 

      1 1 1       

L4 
42'8-1/32''-0' 

      1 1 1       

 
 

 
 Feed Line/Linear Appurtenances - Entered As Round Or Flat 

 
Description Sector Exclude 

From 
Torque 

Calculation 

Component
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/End
Position 

 

Width or 
Diameter 

in 

Perimeter 
 

in 

Weight 
 

klf 

****          
Safety Line 3/8 
(Climb to Top) 

A No Surface Ar 
(CaAa) 

180' - 0' 1 1 -0.500 
-0.450

0.3750  0.00 

***          
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 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

klf 

HB114-1-0813U4-M
5J(1-1/4) 

(Carrier 180' R) 

B No No Inside Pole 180' - 0' 3 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice

0.00 
0.00 
0.00 
0.00

0.00 
0.00 
0.00 
0.00 

HB114-13U3M12-X
XXF(1-1/4) 

(Carrier 180' R) 

B No No Inside Pole 180' - 0' 1 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice

0.00 
0.00 
0.00 
0.00

0.00 
0.00 
0.00 
0.00 

***           
OSP6U(1/4) 

(Carrier 175' P) 
B No No Inside Pole 175' - 0' 3 No Ice 

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

0.00 
0.00 
0.00 
0.00

0.00 
0.00 
0.00 
0.00 

HCS 6X12 
4AWG(1-5/8) 

(Carrier 175' P) 

B No No Inside Pole 175' - 0' 3 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice

0.00 
0.00 
0.00 
0.00

0.00 
0.00 
0.00 
0.00 

MLE HYBRID 
9POWER/18FIBER 

RL 2(1-5/8) 
(Carrier 175' E) 

B No No Inside Pole 175' - 0' 1 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice

0.00 
0.00 
0.00 
0.00

0.00 
0.00 
0.00 
0.00 

***           
HB158-1-08U8-S8J

18(1-5/8) 
(Carrier 167' R) 

A No No Inside Pole 167' - 0' 2 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice

0.00 
0.00 
0.00 
0.00

0.00 
0.00 
0.00 
0.00 

LCF158-50J(1-5/8) 
(Carrier 167' E) 

A No No Inside Pole 167' - 0' 10 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice

0.00 
0.00 
0.00 
0.00

0.00 
0.00 
0.00 
0.00 

***           
LDF4-50A(1/2) 
(Carrier 75' E) 

A No No Inside Pole 75' - 0' 1 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice

0.00 
0.00 
0.00 
0.00

0.00 
0.00 
0.00 
0.00 

***           
 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

NNVV-65B-R4 w/ Mount 
Pipe 

(Carrier 180' R) 

A From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

12.51 
13.11 
13.67 
14.82

7.41 
8.60 
9.50 
11.33 

0.10 
0.19 
0.29 
0.52

NNVV-65B-R4 w/ Mount 
Pipe 

(Carrier 180' R) 

B From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

12.51 
13.11 
13.67 
14.82

7.41 
8.60 
9.50 
11.33 

0.10 
0.19 
0.29 
0.52
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

NNVV-65B-R4 w/ Mount 
Pipe 

(Carrier 180' R) 

C From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

12.51 
13.11 
13.67 
14.82

7.41 
8.60 
9.50 
11.33 

0.10 
0.19 
0.29 
0.52

APXVTM14-ALU-I20 w/ 
Mount Pipe 

(Carrier 180' R) 

A From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

6.58 
7.03 
7.47 
8.38

4.96 
5.75 
6.47 
7.94 

0.08 
0.13 
0.19 
0.34

APXVTM14-ALU-I20 w/ 
Mount Pipe 

(Carrier 180' R) 

B From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

6.58 
7.03 
7.47 
8.38

4.96 
5.75 
6.47 
7.94 

0.08 
0.13 
0.19 
0.34

APXVTM14-ALU-I20 w/ 
Mount Pipe 

(Carrier 180' R) 

C From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

6.58 
7.03 
7.47 
8.38

4.96 
5.75 
6.47 
7.94 

0.08 
0.13 
0.19 
0.34

TD-RRH8X20-25 
(Carrier 180' R) 

A From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

4.05 
4.30 
4.56 
5.10

1.53 
1.71 
1.90 
2.30 

0.07 
0.10 
0.13 
0.20

TD-RRH8X20-25 
(Carrier 180' R) 

B From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

4.05 
4.30 
4.56 
5.10

1.53 
1.71 
1.90 
2.30 

0.07 
0.10 
0.13 
0.20

TD-RRH8X20-25 
(Carrier 180' R) 

C From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

4.05 
4.30 
4.56 
5.10

1.53 
1.71 
1.90 
2.30 

0.07 
0.10 
0.13 
0.20

(2) RRH2X50-800 
(Carrier 180' R) 

A From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.70 
1.86 
2.03 
2.40

1.28 
1.43 
1.58 
1.91 

0.05 
0.07 
0.09 
0.14

(2) RRH2X50-800 
(Carrier 180' R) 

B From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.70 
1.86 
2.03 
2.40

1.28 
1.43 
1.58 
1.91 

0.05 
0.07 
0.09 
0.14

(2) RRH2X50-800 
(Carrier 180' R) 

C From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.70 
1.86 
2.03 
2.40

1.28 
1.43 
1.58 
1.91 

0.05 
0.07 
0.09 
0.14

PCS 1900MHZ 
4X45W-65MHZ 
(Carrier 180' R) 

A From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.32 
2.53 
2.74 
3.19

2.24 
2.44 
2.65 
3.09 

0.06 
0.08 
0.11 
0.17

PCS 1900MHZ 
4X45W-65MHZ 
(Carrier 180' R) 

B From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.32 
2.53 
2.74 
3.19

2.24 
2.44 
2.65 
3.09 

0.06 
0.08 
0.11 
0.17

PCS 1900MHZ 
4X45W-65MHZ 
(Carrier 180' R) 

C From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.32 
2.53 
2.74 
3.19

2.24 
2.44 
2.65 
3.09 

0.06 
0.08 
0.11 
0.17

(2) 8'x2'' Antenna Mount Pipe 
(Carrier 180' R) 

A From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.90 
2.73 
3.40 
4.40

1.90 
2.73 
3.40 
4.40 

0.03 
0.04 
0.06 
0.12

(2) 8'x2'' Antenna Mount Pipe B From Leg 4.00 0.000 180' No Ice 1.90 1.90 0.03
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

(Carrier 180' R) 0' 
0' 

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

2.73 
3.40 
4.40

2.73 
3.40 
4.40 

0.04 
0.06 
0.12

(2) 8'x2'' Antenna Mount Pipe 
(Carrier 180' R) 

C From Leg 4.00 
0' 
0' 

0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.90 
2.73 
3.40 
4.40

1.90 
2.73 
3.40 
4.40 

0.03 
0.04 
0.06 
0.12

Platform Mount [RMQP-496] 
(Carrier 180' R) 

C None   0.000 180' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

14.66 
18.87 
23.08 
31.50

14.66 
18.87 
23.08 
31.50 

1.25 
1.48 
1.71 
2.18

***        
APXVAARR18_43-U-NA20 

(Carrier 175' P) 
A From Leg 4.00 

0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

14.67 
15.18 
15.71 
16.78

6.16 
6.62 
7.09 
8.03 

0.11 
0.19 
0.28 
0.49

APXVAARR18_43-U-NA20 
(Carrier 175' P) 

B From Leg 4.00 
0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

14.67 
15.18 
15.71 
16.78

6.16 
6.62 
7.09 
8.03 

0.11 
0.19 
0.28 
0.49

APXVAARR18_43-U-NA20 
(Carrier 175' P) 

C From Leg 4.00 
0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

14.67 
15.18 
15.71 
16.78

6.16 
6.62 
7.09 
8.03 

0.11 
0.19 
0.28 
0.49

RADIO 4449 B12/B71 
(Carrier 175' P) 

A From Leg 4.00 
0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.65 
1.81 
1.98 
2.34

1.16 
1.30 
1.45 
1.76 

0.07 
0.09 
0.11 
0.16

RADIO 4449 B12/B71 
(Carrier 175' P) 

B From Leg 4.00 
0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.65 
1.81 
1.98 
2.34

1.16 
1.30 
1.45 
1.76 

0.07 
0.09 
0.11 
0.16

RADIO 4449 B12/B71 
(Carrier 175' P) 

C From Leg 4.00 
0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.65 
1.81 
1.98 
2.34

1.16 
1.30 
1.45 
1.76 

0.07 
0.09 
0.11 
0.16

IBR 1300_CCIV2 
(Carrier 175' P) 

C From Leg 4.00 
0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.67 
0.78 
0.89 
1.13

0.31 
0.38 
0.47 
0.67 

0.01 
0.01 
0.02 
0.04

APX16DWV-16DWV-S-E-A
20 

(Carrier 175' E) 

A From Leg 4.00 
0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

6.59 
6.96 
7.34 
8.13

2.15 
2.49 
2.84 
3.55 

0.04 
0.07 
0.11 
0.20

APX16DWV-16DWV-S-E-A
20 

(Carrier 175' E) 

B From Leg 4.00 
0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

6.59 
6.96 
7.34 
8.13

2.15 
2.49 
2.84 
3.55 

0.04 
0.07 
0.11 
0.20

APX16DWV-16DWV-S-E-A
20 

(Carrier 175' E) 

C From Leg 4.00 
0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

6.59 
6.96 
7.34 
8.13

2.15 
2.49 
2.84 
3.55 

0.04 
0.07 
0.11 
0.20

(2) RRUS 11 B4 
(Carrier 175' E) 

A From Leg 4.00 
0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.83 
3.04 
3.26 
3.71

1.18 
1.33 
1.48 
1.83 

0.05 
0.07 
0.10 
0.15

RRUS 11 B4 B From Leg 4.00 0.000 175' No Ice 2.83 1.18 0.05
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

(Carrier 175' E) 0' 
0' 

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

3.04 
3.26 
3.71

1.33 
1.48 
1.83 

0.07 
0.10 
0.15

RRUS 11 B2 
(Carrier 175' E) 

B From Leg 4.00 
0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.83 
3.04 
3.26 
3.71

1.18 
1.33 
1.48 
1.83 

0.05 
0.07 
0.10 
0.15

(2) RRUS 11 B2 
(Carrier 175' E) 

C From Leg 4.00 
0' 
0' 

0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.83 
3.04 
3.26 
3.71

1.18 
1.33 
1.48 
1.83 

0.05 
0.07 
0.10 
0.15

Platform Mount [LP 301-1] 
(Carrier 175' E) 

C None   0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

30.10 
40.80 
51.50 
72.90

30.10 
40.80 
51.50 
72.90 

1.59 
2.03 
2.47 
3.35

Miscellaneous [NA 509-3] 
(Carrier 175' E) 

C None   0.000 175' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

11.84 
16.96 
22.08 
32.32

11.84 
16.96 
22.08 
32.32 

0.28 
0.30 
0.32 
0.36

***        
(2) JAHH-65B-R3B w/ 

Mount Pipe 
(Carrier 167' R) 

A From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

9.35 
9.92 
10.46 
11.55

7.65 
8.83 
9.73 
11.56 

0.09 
0.17 
0.25 
0.45

(2) JAHH-65B-R3B w/ 
Mount Pipe 

(Carrier 167' R) 

B From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

9.35 
9.92 
10.46 
11.55

7.65 
8.83 
9.73 
11.56 

0.09 
0.17 
0.25 
0.45

(2) JAHH-65B-R3B w/ 
Mount Pipe 

(Carrier 167' R) 

C From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

9.35 
9.92 
10.46 
11.55

7.65 
8.83 
9.73 
11.56 

0.09 
0.17 
0.25 
0.45

(2) B25 RRH4X30 (UHFA) 
(Carrier 167' R) 

A From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.11 
2.30 
2.50 
2.91

1.29 
1.45 
1.61 
1.96 

0.05 
0.07 
0.09 
0.14

B25 RRH4X30 (UHFA) 
(Carrier 167' R) 

B From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.11 
2.30 
2.50 
2.91

1.29 
1.45 
1.61 
1.96 

0.05 
0.07 
0.09 
0.14

AIRSCALE RRH 4T4R B5 
160W 

(Carrier 167' R) 

B From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.29 
1.43 
1.58 
1.90

0.72 
0.83 
0.96 
1.22 

0.04 
0.05 
0.06 
0.09

(2) AIRSCALE RRH 4T4R 
B5 160W 

(Carrier 167' R) 

C From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.29 
1.43 
1.58 
1.90

0.72 
0.83 
0.96 
1.22 

0.04 
0.05 
0.06 
0.09

(2) RC3DC-3315-PF-48 
(Carrier 167' R) 

A From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

3.79 
4.04 
4.30 
4.84

2.51 
2.72 
2.94 
3.41 

0.03 
0.06 
0.10 
0.18

(3) B13 RRH 4X30 
(Carrier 167' R) 

A From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.06 
2.24 
2.43 
2.84

1.32 
1.48 
1.64 
2.00 

0.06 
0.07 
0.09 
0.14

(3) B66A RRH4X45-4R A From Leg 4.00 0.000 167' No Ice 2.54 1.61 0.06



 
 
 

ttnnxxTToowweerr  
Job 

PSEC 19986 (for T-Mobile)  
Page  

7 of 13 

Pier Structural Engineering 
Corp. 

168 Lexington Court 

Project 

876370 - Maybrook/Bond 
Date 
13:41:41 05/08/19  

Waterloo, Ontario 
Phone: 519-885-3806  
FAX: 519-884-3806  

Client 
CROWN CASTLE 

Designed by 
JA 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

(Carrier 167' R) 0' 
0' 

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

2.75 
2.97 
3.43

1.79 
1.98 
2.37 

0.08 
0.10 
0.16

(2) LPA-80080/4CF w/ 
Mount Pipe 

(Carrier 167' E) 

A From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.86 
3.22 
3.59 
4.34

6.57 
7.19 
7.84 
9.17 

0.03 
0.08 
0.13 
0.25

(2) LPA-80080/4CF w/ 
Mount Pipe 

(Carrier 167' E) 

B From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.86 
3.22 
3.59 
4.34

6.57 
7.19 
7.84 
9.17 

0.03 
0.08 
0.13 
0.25

(2) LPA-80080/4CF w/ 
Mount Pipe 

(Carrier 167' E) 

C From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.86 
3.22 
3.59 
4.34

6.57 
7.19 
7.84 
9.17 

0.03 
0.08 
0.13 
0.25

3.5' Hor 2.5x2.5 Angle 
(Carrier 167' E) 

A From Leg 2.00 
4' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.88 
1.13 
1.38 
1.92

0.05 
0.08 
0.12 
0.22 

0.04 
0.05 
0.06 
0.10

3.5' Hor 2.5x2.5 Angle 
(Carrier 167' E) 

A From Leg 2.00 
-4' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.88 
1.13 
1.38 
1.92

0.05 
0.08 
0.12 
0.22 

0.04 
0.05 
0.06 
0.10

3.5' Hor 2.5x2.5 Angle 
(Carrier 167' E) 

B From Leg 2.00 
4' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.88 
1.13 
1.38 
1.92

0.05 
0.08 
0.12 
0.22 

0.04 
0.05 
0.06 
0.10

3.5' Hor 2.5x2.5 Angle 
(Carrier 167' E) 

B From Leg 2.00 
-4' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.88 
1.13 
1.38 
1.92

0.05 
0.08 
0.12 
0.22 

0.04 
0.05 
0.06 
0.10

3.5' Hor 2.5x2.5 Angle 
(Carrier 167' E) 

C From Leg 2.00 
4' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.88 
1.13 
1.38 
1.92

0.05 
0.08 
0.12 
0.22 

0.04 
0.05 
0.06 
0.10

3.5' Hor 2.5x2.5 Angle 
(Carrier 167' E) 

C From Leg 2.00 
-4' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.88 
1.13 
1.38 
1.92

0.05 
0.08 
0.12 
0.22 

0.04 
0.05 
0.06 
0.10

Side Arm Mount [SO 201-3] 
(Carrier 167' E) 

C From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

5.71 
7.91 
10.11 
14.51

5.71 
7.91 
10.11 
14.51 

0.29 
0.35 
0.41 
0.54

T-Arm Mount [TA 602-3] 
(Carrier 167' E) 

C From Leg 4.00 
0' 
0' 

0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

11.59 
15.44 
19.29 
26.99

11.59 
15.44 
19.29 
26.99 

0.77 
0.99 
1.21 
1.64

SFS-V-L 
(Carrier 167' E) 

C None   0.000 167' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

13.50 
0.00 
0.00 
0.00

13.50 
0.00 
0.00 
0.00 

0.94 
0.00 
0.00 
0.00

***        
KS24019-L112A 

(Carrier 75' E) 
A From Leg 3.00 

0' 
1' 

0.000 75' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

0.14 
0.20 
0.26 
0.41

0.14 
0.20 
0.26 
0.41 

0.01 
0.01 
0.01 
0.02

Side Arm Mount [SO 701-1] A None  0.000 75' No Ice 0.85 1.67 0.07
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Client 
CROWN CASTLE 

Designed by 
JA 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

(Carrier 75' E) 1/2'' Ice
1'' Ice 
2'' Ice

1.14 
1.43 
2.01

2.34 
3.01 
4.35 

0.08 
0.09 
0.12

****        

 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.0 Wind 0 deg - No Ice 
3 0.9 Dead+1.0 Wind 0 deg - No Ice 
4 1.2 Dead+1.0 Wind 30 deg - No Ice 
5 0.9 Dead+1.0 Wind 30 deg - No Ice 
6 1.2 Dead+1.0 Wind 60 deg - No Ice 
7 0.9 Dead+1.0 Wind 60 deg - No Ice 
8 1.2 Dead+1.0 Wind 90 deg - No Ice 
9 0.9 Dead+1.0 Wind 90 deg - No Ice 
10 1.2 Dead+1.0 Wind 120 deg - No Ice 
11 0.9 Dead+1.0 Wind 120 deg - No Ice 
12 1.2 Dead+1.0 Wind 150 deg - No Ice 
13 0.9 Dead+1.0 Wind 150 deg - No Ice 
14 1.2 Dead+1.0 Wind 180 deg - No Ice 
15 0.9 Dead+1.0 Wind 180 deg - No Ice 
16 1.2 Dead+1.0 Wind 210 deg - No Ice 
17 0.9 Dead+1.0 Wind 210 deg - No Ice 
18 1.2 Dead+1.0 Wind 240 deg - No Ice 
19 0.9 Dead+1.0 Wind 240 deg - No Ice 
20 1.2 Dead+1.0 Wind 270 deg - No Ice 
21 0.9 Dead+1.0 Wind 270 deg - No Ice 
22 1.2 Dead+1.0 Wind 300 deg - No Ice 
23 0.9 Dead+1.0 Wind 300 deg - No Ice 
24 1.2 Dead+1.0 Wind 330 deg - No Ice 
25 0.9 Dead+1.0 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service
44 Dead+Wind 150 deg - Service
45 Dead+Wind 180 deg - Service
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Comb. 
No. 

Description 

46 Dead+Wind 210 deg - Service
47 Dead+Wind 240 deg - Service
48 Dead+Wind 270 deg - Service
49 Dead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service

 
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 36 77.55 7.16 -0.00
  Max. Hx 20 53.81 32.16 -0.00
  Max. Hz 2 53.81 -0.00 32.49
  Max. Mx 2 4308.23 -0.00 32.49
  Max. Mz 8 4245.57 -32.16 0.00
  Max. Torsion 5 3.00 -16.08 28.14
  Min. Vert 19 40.36 27.86 -16.25
  Min. Hx 8 53.81 -32.16 0.00
  Min. Hz 14 53.81 0.00 -32.49
  Min. Mx 14 -4309.37 0.00 -32.49
  Min. Mz 20 -4257.40 32.16 -0.00
  Min. Torsion 17 -2.99 16.08 -28.14
   

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K

 Overturning 
Moment, Mx  

kip-ft

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft
Dead Only 44.84 -0.00 0.00 0.47 4.90 0.00
1.2 Dead+1.0 Wind 0 deg - No 
Ice 

53.81 0.00 -32.49 -4308.23 5.54 -2.74

0.9 Dead+1.0 Wind 0 deg - No 
Ice 

40.36 0.00 -32.49 -4243.55 3.91 -2.78

1.2 Dead+1.0 Wind 30 deg - No 
Ice 

53.81 16.08 -28.14 -3731.27 -2120.02 -2.97

0.9 Dead+1.0 Wind 30 deg - No 
Ice 

40.36 16.08 -28.14 -3675.26 -2089.70 -3.00

1.2 Dead+1.0 Wind 60 deg - No 
Ice 

53.81 27.86 -16.25 -2154.33 -3676.11 -2.40

0.9 Dead+1.0 Wind 60 deg - No 
Ice 

40.36 27.86 -16.25 -2122.06 -3622.38 -2.41

1.2 Dead+1.0 Wind 90 deg - No 
Ice 

53.81 32.16 -0.00 0.20 -4245.57 -1.18

0.9 Dead+1.0 Wind 90 deg - No 
Ice 

40.36 32.16 -0.00 0.04 -4183.28 -1.18

1.2 Dead+1.0 Wind 120 deg - 
No Ice 

53.81 27.85 16.24 2154.83 -3675.66 0.36

0.9 Dead+1.0 Wind 120 deg - 
No Ice 

40.36 27.85 16.24 2122.23 -3621.95 0.38

1.2 Dead+1.0 Wind 150 deg - 
No Ice 

53.81 16.08 28.14 3732.02 -2119.26 1.79

0.9 Dead+1.0 Wind 150 deg - 
No Ice 

40.36 16.08 28.14 3675.69 -2088.96 1.82

1.2 Dead+1.0 Wind 180 deg - 53.81 -0.00 32.49 4309.37 6.37 2.74
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K

 Overturning 
Moment, Mx  

kip-ft

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft
No Ice 
0.9 Dead+1.0 Wind 180 deg - 
No Ice 

40.36 -0.00 32.49 4244.37 4.72 2.77

1.2 Dead+1.0 Wind 210 deg - 
No Ice 

53.81 -16.08 28.14 3732.39 2131.87 2.95

0.9 Dead+1.0 Wind 210 deg - 
No Ice 

40.36 -16.08 28.14 3676.07 2098.28 2.99

1.2 Dead+1.0 Wind 240 deg - 
No Ice 

53.81 -27.86 16.25 2155.51 3687.92 2.38

0.9 Dead+1.0 Wind 240 deg - 
No Ice 

40.36 -27.86 16.25 2122.91 3630.94 2.40

1.2 Dead+1.0 Wind 270 deg - 
No Ice 

53.81 -32.16 0.00 1.04 4257.40 1.18

0.9 Dead+1.0 Wind 270 deg - 
No Ice 

40.36 -32.16 0.00 0.86 4191.86 1.18

1.2 Dead+1.0 Wind 300 deg - 
No Ice 

53.81 -27.85 -16.24 -2153.57 3687.55 -0.34

0.9 Dead+1.0 Wind 300 deg - 
No Ice 

40.36 -27.85 -16.24 -2121.32 3630.57 -0.36

1.2 Dead+1.0 Wind 330 deg - 
No Ice 

53.81 -16.08 -28.14 -3730.82 2131.20 -1.78

0.9 Dead+1.0 Wind 330 deg - 
No Ice 

40.36 -16.08 -28.14 -3674.83 2097.61 -1.81

1.2 Dead+1.0 Ice+1.0 Temp 77.55 -0.00 -0.00 -1.15 12.06 0.00
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

77.55 0.00 -7.21 -973.15 12.08 -0.79

1.2 Dead+1.0 Wind 30 deg+1.0 
Ice+1.0 Temp 

77.55 3.58 -6.24 -842.98 -469.31 -0.71

1.2 Dead+1.0 Wind 60 deg+1.0 
Ice+1.0 Temp 

77.55 6.20 -3.60 -487.24 -821.69 -0.43

1.2 Dead+1.0 Wind 90 deg+1.0 
Ice+1.0 Temp 

77.55 7.16 -0.00 -1.25 -950.64 -0.04

1.2 Dead+1.0 Wind 120 
deg+1.0 Ice+1.0 Temp 

77.55 6.20 3.60 484.76 -821.60 0.36

1.2 Dead+1.0 Wind 150 
deg+1.0 Ice+1.0 Temp 

77.55 3.58 6.24 840.57 -469.15 0.67

1.2 Dead+1.0 Wind 180 
deg+1.0 Ice+1.0 Temp 

77.55 -0.00 7.21 970.83 12.27 0.79

1.2 Dead+1.0 Wind 210 
deg+1.0 Ice+1.0 Temp 

77.55 -3.58 6.24 840.66 493.67 0.71

1.2 Dead+1.0 Wind 240 
deg+1.0 Ice+1.0 Temp 

77.55 -6.20 3.60 484.92 846.05 0.43

1.2 Dead+1.0 Wind 270 
deg+1.0 Ice+1.0 Temp 

77.55 -7.16 0.00 -1.06 974.99 0.04

1.2 Dead+1.0 Wind 300 
deg+1.0 Ice+1.0 Temp 

77.55 -6.20 -3.60 -487.07 845.95 -0.36

1.2 Dead+1.0 Wind 330 
deg+1.0 Ice+1.0 Temp 

77.55 -3.58 -6.24 -842.88 493.50 -0.66

Dead+Wind 0 deg - Service 44.84 0.00 -6.04 -795.54 4.91 -0.53
Dead+Wind 30 deg - Service 44.84 2.99 -5.23 -688.93 -387.76 -0.57
Dead+Wind 60 deg - Service 44.84 5.18 -3.02 -397.60 -675.20 -0.46
Dead+Wind 90 deg - Service 44.84 5.98 -0.00 0.41 -780.38 -0.23
Dead+Wind 120 deg - Service 44.84 5.18 3.02 398.43 -675.12 0.07
Dead+Wind 150 deg - Service 44.84 2.99 5.23 689.82 -387.63 0.35
Dead+Wind 180 deg - Service 44.84 -0.00 6.04 796.50 5.06 0.53
Dead+Wind 210 deg - Service 44.84 -2.99 5.23 689.90 397.74 0.57
Dead+Wind 240 deg - Service 44.84 -5.18 3.02 398.56 685.17 0.46
Dead+Wind 270 deg - Service 44.84 -5.98 0.00 0.56 790.35 0.23
Dead+Wind 300 deg - Service 44.84 -5.18 -3.02 -397.46 685.10 -0.07
Dead+Wind 330 deg - Service 44.84 -2.99 -5.23 -688.85 397.60 -0.35
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 Maximum Tower Deflections - Service Wind   

 
Section 

No. 
Elevation 

 
ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

L1 180 - 133 30.795 46 1.889 0.008
L2 137 - 87.3333 15.847 46 1.281 0.003
L3 92.6667 - 42.6667 6.579 46 0.715 0.001
L4 49.3333 - 0 1.782 46 0.337 0.000

   
  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
180' NNVV-65B-R4 w/ Mount Pipe 46 30.795 1.889 0.008 23758
175' APXVAARR18_43-U-NA20 46 28.904 1.817 0.008 23758
167' (2) JAHH-65B-R3B w/ Mount Pipe 46 25.911 1.703 0.007 9137
75' KS24019-L112A 46 4.197 0.542 0.001 6410

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

L1 180 - 133 165.378 14 10.060 0.044
L2 137 - 87.3333 85.574 14 6.910 0.016
L3 92.6667 - 42.6667 35.596 14 3.868 0.006
L4 49.3333 - 0 9.644 14 1.827 0.002

   
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
180' NNVV-65B-R4 w/ Mount Pipe 14 165.378 10.060 0.045 4767
175' APXVAARR18_43-U-NA20 14 155.301 9.694 0.041 4767
167' (2) JAHH-65B-R3B w/ Mount Pipe 14 139.341 9.109 0.035 1831
75' KS24019-L112A 14 22.699 2.934 0.004 1187
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 Compression Checks   
 
 

 Pole Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

L1 180 - 133 (1) TP27.51x15.5x0.25 47' 0' 0.0 20.8198 -12.58 1217.96 0.010 
L2 133 - 87.3333 

(2) 
TP38.56x25.9879x0.375 49'8-1/3

2''
0' 0.0 43.8428 -21.72 2564.81 0.008  

L3 87.3333 - 
42.6667 (3) 

TP49.1x36.46x0.4375 50' 0' 0.0 65.2337 -34.97 3816.17 0.009  

L4 42.6667 - 0 (4) TP59x46.5397x0.4375 49'3-31/
32''

0' 0.0 81.3214 -53.79 4757.30 0.011  

        
 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny

L1 180 - 133 (1) TP27.51x15.5x0.25 690.66 812.52 0.850 0.00 812.52 0.000
L2 133 - 87.3333 

(2) 
TP38.56x25.9879x0.375 1668.94 2442.03 0.683 0.00 2442.03 0.000 

L3 87.3333 - 
42.6667 (3) 

TP49.1x36.46x0.4375 2806.03 4530.67 0.619 0.00 4530.67 0.000 

L4 42.6667 - 0 (4) TP59x46.5397x0.4375 4309.37 6570.46 0.656 0.00 6570.46 0.000
          

 
 

 Pole Shear Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Vu 

K 

Vn 

 
K 

Ratio 
Vu 

Vn

Actual 
Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 
Tu 

Tn

L1 180 - 133 (1) TP27.51x15.5x0.25 20.07 365.39 0.055 2.98 839.58 0.004
L2 133 - 87.3333 

(2) 
TP38.56x25.9879x0.375 24.07 769.44 0.031 2.75 2482.08 0.001 

L3 87.3333 - 
42.6667 (3) 

TP49.1x36.46x0.4375 28.33 1144.85 0.025 2.74 4709.94 0.001 

L4 42.6667 - 0 (4) TP59x46.5397x0.4375 32.53 1427.19 0.023 2.74 7319.50 0.000
        

 
 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny

Ratio 
Vu 

Vn

Ratio 
Tu 

Tn

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 180 - 133 (1) 0.010 0.850 0.000 0.055 0.004 0.864  1.050 4.8.2  
L2 133 - 87.3333 0.008 0.683 0.000 0.031 0.001 0.693  1.050 4.8.2  
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Job 
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Pier Structural Engineering 
Corp. 

168 Lexington Court 

Project 

876370 - Maybrook/Bond 
Date 
13:41:41 05/08/19  

Waterloo, Ontario 
Phone: 519-885-3806  
FAX: 519-884-3806  

Client 
CROWN CASTLE 

Designed by 
JA 

Section 
No. 

Elevation 
 

ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny

Ratio 
Vu 

Vn

Ratio 
Tu 

Tn

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

(2) 
L3 87.3333 - 

42.6667 (3) 
0.009 0.619 0.000 0.025 0.001 0.629   1.050 4.8.2  

L4 42.6667 - 0 (4) 0.011 0.656 0.000 0.023 0.000 0.668  1.050 4.8.2  
          

 
 

 Section Capacity Table 
 
Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 180 - 133 Pole TP27.51x15.5x0.25 1 -12.58 1278.86 82.3 Pass
L2 133 - 87.3333 Pole TP38.56x25.9879x0.375 2 -21.72 2693.05 66.0 Pass
L3 87.3333 - 

42.6667 
Pole TP49.1x36.46x0.4375 3 -34.97 4006.98 59.9 Pass 

L4 42.6667 - 0 Pole TP59x46.5397x0.4375 4 -53.79 4995.16 63.6 Pass
       Summary 
      Pole (L1) 82.3 Pass
     RATING = 82.3 Pass 

 
 
 
 



 May 8, 2019 
180-ft Monopole Tower Structural Analysis CCI BU No 876370 
Project Number 19986, Order 479850, Revision 0 Page 7 

tnxTower Report - version 8.0.5.0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

BASE LEVEL DRAWING 
  





 May 8, 2019 
180-ft Monopole Tower Structural Analysis CCI BU No 876370 
Project Number 19986, Order 479850, Revision 0 Page 8 

tnxTower Report - version 8.0.5.0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

ADDITIONAL CALCULATIONS 



Monopole Base Plate Connection

*TIA‐222‐H Section 15.5 Applied

#VALUE!

Anchor Rod Data Anchor Rod Summary (units of kips, kip‐in)

(20) 2‐1/4" ø bolts (A615‐75 N; Fy=75 ksi, Fu=100 ksi) on 68" BC            Pu_c = 154.71 φPn_c = 243.75 Stress Rating

             Vu = 1.6 φVn = 73.13 63.1%

Base Plate Data            Mu = 2.6 φMn = 94.7 Pass

74" OD x 2" Plate (A871 Gr 60; Fy=60 ksi, Fu=75 ksi)

  Base Plate Summary  

Stiffener Data Max Stress (ksi): 45.3 (Flexural)

N/A Allowable Stress (ksi): 54

  Stress Rating: 79.9% Pass

Pole Data

59" x 0.4375" 18‐sided pole (A572‐65; Fy=65 ksi, Fu=80 ksi)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analysis ResultsConnection Properties

Iar (in) 2.5

Moment (kip‐ft)  4309.00

Axial Force (kips)  54.00

Shear Force (kips)  32.00

Moment (kip‐ft) 

Axial Force (kips) 

Shear Force (kips) 

0.00

BU #  876370

Applied Loads

Site Name  MAYBROOK/BOND

Order #  479850

Analysis Considerations

Site Info

TIA‐222 Revision  H

Grout Considered: No

54.00

32.00

Adjusted Pole Reactions

CCIplate ‐ version 3.6.0 Analysis Date: 5/8/2019



PROJECT No: ENG: 
PROJECT NAME: CHK: 

DATE: PAGE: 

FOUNDATION COMAPRISON CALCULATIONS

a) Governing Standards Used

Tower Type

Current Standard
Original Standard

b) Foundation Loads from "Current Analysis"

Factored  
i) MOMENT (OTM) 4309.0 k-ft (INPUT values from TNX Tower results)
ii) AXIAL 54.0 kips
iii) SHEAR 32.0 kips

c) Foundation Capacity from "Original Design"

Allowable  
i) MOMENT (OTM) 4315.6 k-ft (INPUT values from EEI Proj. No. 7776)
ii) AXIAL 39.9 kips
iii) SHEAR 33.3 kips

d) Foundation Capacity Increase

Factored  
i) MOMENT (OTM) 5826.1 k-ft (multiply by 1.35 per Rev G/H Clause 15.5.1)
ii) AXIAL 53.9 kips
iii) SHEAR 45.0 kips

e) Foundation Capacities

i) MOMENT (OTM) 4309 k-ft / 5826.06 k-ft [ 70.4% ]
ii) AXIAL 54 kips / 53.865 kips [ 95.5% ]
iii) SHEAR 32 kips / 44.955 kips [ 67.8% ]

f) OVERALL FOUNDATION CAPACITY

* Note: Axial and Shear capacities are negligeble, the overturning moment governs calculations.

JA

1 of 1

19986
876370 - MAYBROOK/BOND

CROWN CASTLE
May 8, 2019

SH

TIA-222-F

MONOPOLE

F OUNDATION

C APACITY
70.4%

TIA-222-H



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-10

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 115.02 ft (NAVD 88)

Latitude:
Longitude:

38.374931

-76.719547

Wind

Results: 

Data Source: 

Date Accessed: 

Wind Speed: 115 Vmph

10-year MRI 76 Vmph

25-year MRI 84 Vmph

50-year MRI 90 Vmph

100-year MRI 96 Vmph

ASCE/SEI 7-10, Fig. 26.5-1A and Figs. CC-1–CC-4, incorporating errata of 
March 12, 2014

Wed May 08 2019

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-10 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-10 Section 26.2.

Mountainous terrain, gorges, ocean promontories, and special wind regions should be examined for unusual wind 
conditions.

Page 1 of 3https://asce7hazardtool.online/ Wed May 08 2019

https://asce7hazardtool.online/


SS : 0.113

S1 : 0.05

Fa : 1.6

Fv : 2.4

SMS : 0.181

SM1 : 0.12

SDS : 0.121

SD1 : 0.08

TL : 8

PGA : 0.053

PGA M : 0.085

FPGA : 1.6

Ie : 1

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Stiff Soil

B

Data Accessed: 

Date Source: 

Wed May 08 2019
USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating 
Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2. 
Additional data for site-specific ground motion procedures in accordance with 
ASCE/SEI 7-10 Ch. 21 are available from USGS.

Page 2 of 3https://asce7hazardtool.online/ Wed May 08 2019

https://asce7hazardtool.online/


Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 0.50 in.

Concurrent Temperature: 15 F

Gust Speed: 40 mph

Standard ASCE/SEI 7-10, Figs. 10-2 through 10-8

Wed May 08 2019

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 50-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.

Page 3 of 3https://asce7hazardtool.online/ Wed May 08 2019

https://asce7hazardtool.online/
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1) INTRODUCTION 
 
The existing mount under consideration is (1) 12.5’ Platform mount mapped by RKS on 04/07/2019.  
 
 
2) ANALYSIS CRITERIA 
 
 TIA-222 Revision:  TIA-222-H 
 Risk Category:  II 
 Ultimate Wind Speed:  135 mph 
 Exposure Category:  B 
 Topographic Factor at Base:  1 
 Topographic Factor at Mount:  1 
 Ice Thickness:  1.5 in 
 Wind Speed with Ice:  50 mph 
 Live Loading Wind Speed:  30 mph 
 Man Live Load at Mid/End-Points: 250 lb 
 Man Live Load at Mount Pipes:  500 lb 
 

Table 1 - Proposed Equipment Configuration 

Mount 
Centerline 

(ft) 

Antenna 
Centerline 

(ft) 

Number 
of 

Antennas 
Antenna Manufacturer Antenna Model 

 Mount / 
Modification 

Details 

175 175 

1 FASTBACK NETWORKS IBR 1300_CCIV2 

(1) 12.5’ 
Platform 

3 RFS CELWAVE APX16DWV-16DWV-S-E-A20 

3 RFS CELWAVE APXVAARR18_43-U-NA20 

3 ERICSSON RRUS 11 B2 

3 ERICSSON RRUS 11 B4 

3 ERICSSON RADIO 4449 B12/B71 
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3) ANALYSIS PROCEDURE 
 

Table 2 - Documents Provided  

Document Remarks Reference Source 

Mount Mapping 
876370 

Dated: 04/10/2019 
8353054 CCISites 

Order 
ID: 479850 Rev. 0 
Dated: 04/22/2019 

- CCISites 

 
 3.1)  Analysis Method 
 

RISA-3D (version 15.0.4), 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.  

 
This analysis was performed in accordance with Crown Castle’s ENG-SOW-10208 Tower Mount 
Analysis (Revision C).  

 
 3.2)  Assumptions 
 

1) The analysis of the existing tower or the effect of the mount attachment to the tower is not 
within the current scope of work. 

2) The antenna mounting system was properly fabricated, installed and maintained in good 
condition, twist free and plumb in accordance with its original design and manufacturer’s 
specifications and all bolts are tightened as specified by the manufacturer and AISC 
requirements.  

3) The configuration of antennas, mounts, and other appurtenances are as specified in Table 1. 
4) All member connections have been designed to meet or exceed the load carrying capacity of 

the connected member unless otherwise specified in this report. All U-Bolt connections have 
been properly tightened. This analysis will be required to be revised if the existing conditions in 
the field differ from those shown in the above referenced documents or assumed in this 
analysis. No allowance was made for any damaged, missing, or rusted members. 

5) Steel grades are as follows, unless noted otherwise: 
a) Channel, Solid Round, Angle, Plate, Unistrut ASTM A36 (GR 36) 
b) Pipe      ASTM A53 (GR 35) 
c) HSS (Rectangular)     ASTM 500 (GR B-46) 
d) HSS (Round)      ASTM 500 (GR B-42) 
e) Threaded Rods     ASTM F1554 (GR 36) 
f) Connection Bolts     ASTM A325  
g) U-Bolts      SAE J429 (GR 2)  

6) Proposed equipment is to be installed in the locations specified in Appendix A. Any changes 
to the proposed equipment locations will render this report invalid. 

 
This analysis may be affected if any assumptions are not valid or have been made in error. Paul J 
Ford and Company should be notified to determine the effect on the structural integrity of the mount. 
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4) ANALYSIS RESULTS 
 

Table 3- Mount Component Capacity  

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Face Horizontals 

175 

20.3 Pass 

1 Bracing Members 23.3 Pass 

1 Support Rails 46.6 Pass 

1 Grating Support Members 19.4 Pass 

1 Standoff Members 23.4 Pass 

1 Kick-Brace 9.7 Pass 

1 Corner Plates 73.1 Pass 

1 Mount Pipes 86.5 Pass 

1 Mount to Tower Connection  22.8 Pass 

 
 

Mount Rating (max from all components) =  86.5% 

Notes: 
1) See additional documentation in “Appendix C – Software Analysis Output” for calculations supporting the % capacity 

consumed.  

 
 4.1)  Recommendations 

 
The mount has sufficient capacity to carry the proposed loading configuration. No modifications are 
required at this time. 
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STANDARD CONDITIONS FOR FURNISHING OF PROFESSIONAL ENGINEERING  

SERVICES ON EXISTING MOUNTS BY PAUL J. FORD AND COMPANY 

       
1) It is the responsibility of the client to ensure that the information provided to Paul J. Ford and Company is 

accurate and complete.  Paul J. Ford and Company will rely on the accuracy and completeness of such 
information in performing or furnishing services under this project. 
 

2) If the existing conditions are not as represented on the referenced drawings and/or documents, Paul J. Ford 
and Company should be contacted immediately to evaluate the significance of the deviation. 
 

3) The mount has been analyzed according to the minimum design loads recommended by the Reference 
Standard.  If additional design loads are required, Paul J. Ford and Company should be made aware of this 
prior to the start of the project. 
 

4) The standard of care for all Professional Engineering Services performed or furnished by Paul J. Ford and 
Company under this project will be the skill and care used by members of the Consultant’s profession 
practicing under similar circumstances at the same time and in the same locality. 
 

5) All Services are performed, results obtained, and recommendations made in accordance with generally 
accepted engineering principles and practices.  Paul J. Ford and Company is not responsible for the 
conclusions, opinions and/or recommendations made by others based on the information supplied herein. 

 
******************************************************************************************** 
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APPENDIX A 
 

WIRE FRAME AND RENDERED MODELS 
  



Paul J. Ford and Company
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37519-1590.002.7190

876370 - Maybrook/Bond

SK - 1

Apr 29, 2019 at 4:31 PM

37519-1590_Wind Load.r3d
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Paul J. Ford and Company

AMS

37519-1590.002.7190

876370 - Maybrook/Bond

SK - 2

Apr 29, 2019 at 4:31 PM

37519-1590_Wind Load.r3d

Y
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Envelope Only Solution

PROPOSED:
(1) FASTBACK NETWORKS
IBR 1300_CCIV2

PROPOSED:
(1) RFS CELWAVE
APXVAARR18_43-U-NA20
(1) ERICSSON RADIO 4449 B12/B71

PROPOSED:
(1) RFS CELWAVE
APXVAARR18_43-U-NA20
(1) ERICSSON RADIO 4449 B12/B71
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Project # Page 1 of 1

By Date: 04/29/19

Analysis 30 degrees

v1.0, Effective 04/03/2018

Structure Information

Mount Type = 3 Sectors Velocity Pressure Coefficients Ice Loading

Mount Elev, z = 175 ft zg = 1200 ft Ii = 1.00 Ice Importance Factor (Table 2-3)
Ground Elev, zs = 257 ft a = 7.00 Iwi = 1.00 Wind Ice Importance Factor (Table 2-3)

Kzmin = 0.70 qz= 7.05 psf Ice Velocity Pressure (Section 2.6.9.6)

Wind Speed = 135 mph Kz = 1.16 Calculated Value Kiz = 1.18 Ice Escalation Factor (Section 2.6.8)

Ice Wind Speed = 50 mph Ke = 0.99 Ground Elevation Factor Tiz = 1.77 in Factored Ice Thickness (Section 2.6.8)

Ice Thickness = 1.5 in Kz = 1.16 Velocity Press Coef (Section 2.6.5.2) h = 1.00 in Bar Grating Height

Exposure Cat = B Kzt = 1.00 Topographic Factor (Section 2.6.6.4) Wi = 12.94 psf Grating Ice Weight

Structure Class = II Gh = 1.00 Gust Effect Factor (Section 2.6.7)

Topographic Cat = 1 Kd = 0.95 Wind Dir Probability Factor (Table 2-2) Wind Pressures

Crest Height = 0 ft Ka = 0.90 Shielding factor (Section 16.6) Pressure = 45.828 psf

qz= 45.83 psf Velocity Pressure (Section 2.6.9.6) Ice Pressure = 7.050 psf

Antenna Attachment Labels & Elevations (inches with Respect to Bottom of Member)

Face Label
Top Elev 

(in)

Bot Elev 

(in)

Length, 

in
Face Label

Top Elev 

(in)

Bot Elev 

(in)

Length, 

in
Face Label

Top Elev 

(in)

Bot Elev 

(in)

Length, 

in
Face Label

Top Elev 

(in)

Bot Elev 

(in)

A A1 77.0 33 80.5 B B1 77.0 33 80.5 C C1 77.0 33 80.5 D

A A3 80.0 28 80.5 B B3 80.0 28 80.5 C C2 80.0 28 80.5 D

A (2) A3 55.0 55 80.5 B (2) B3 55.0 55 80.5 C (2) C2 55.0 55 80.5 D

A A4 46.0 46 53.5 B B4 46.0 46 53.5 C C3 58.0 52 80.5 D

A B C C4 46 46 53.5 D

A B C D

A B C D

A B C D

A B C D

A B C D

Antennas

Item
Height 

(in)

Width 

(in)

Depth 

(in)

Flat or 

Round

Weight 

(lbs)
Label Label Label Label Label Label

1 10.24 7.87 3.54 Flat 8.2 C3

2 55.9 13.3 3.15 Flat 40.7 A1 B1 C1

3 72 24 8.5 Flat 106 A3 B3 C2

4 20 17 7 Flat 50.7 A4 B4 C4

5 20 17 7 Flat 50.7 A4 B4 C4

6 15 13.2 9.3 Flat 74 A3(2) B3(2) C2(2)

7

8

9

10

11

12

13

14

15

Dishes

Item Dia (in)
Weight 

(lbs)
Label Label Label Label Label Label

1

2

3

4

5

Mount Members

G:\TOWER\375_Crown_Castle\2019\37519-1590_876370_Maybrook - Bond\37519-1590.002.7190_MA\RISA\37519-1590.r3d

Item
Length 

(in)

Width 

(in)

Height 

(in)

Flat or 

Round
Label

Rotate 

(deg)

Vector i 

(X)

Vector j 

(Y)

Vector k 

(Z)

1 150.00 3.50 3.50 Round M1 0 -129.90 0.00 -75.00

2 51.84 2.00 2.00 Flat M2 270 -1.45 0.00 51.82

3 51.84 2.00 2.00 Flat M3 0 45.60 0.00 24.65

4 51.84 2.00 2.00 Flat M4 270 45.60 0.00 -24.65

5 51.84 2.00 2.00 Flat M5 0 -1.45 0.00 -51.82

6 51.84 2.00 2.00 Flat M6 270 -44.15 0.00 -27.16

7 51.84 2.00 2.00 Flat M7 0 -44.15 0.00 27.16

8 62.49 4.00 4.00 Flat M8 0 -31.24 0.00 -54.11

9 3.18 0.50 6.00 Flat M9 0 0.06 0.00 -3.18

10 150.00 3.50 3.50 Round M11 0 0.00 0.00 150.00

11 12.71 0.50 6.00 Flat M12 0 -11.00 0.00 6.35

12 3.18 0.50 6.00 Flat M13 0 -2.79 0.00 -1.54

13 5.36 0.38 8.00 Flat M15 0 2.68 0.00 4.64

14 3.50 0.38 8.00 Flat M16 0 0.00 0.00 3.50

15 30.71 4.00 4.00 Flat M17 0 26.46 0.00 -15.58

16 5.36 0.38 8.00 Flat M18 0 2.68 0.00 4.64

17 3.50 0.38 8.00 Flat M19 0 3.03 0.00 1.75

18 30.71 4.00 4.00 Flat M20 0 -26.73 0.00 15.12

19 62.49 4.00 4.00 Flat M23 0 -31.24 0.00 54.11

20 3.18 0.50 6.00 Flat M24 0 -2.79 0.00 1.54

21 150.00 3.50 3.50 Round M26 0 129.90 0.00 -75.00

22 12.71 0.50 6.00 Flat M27 0 11.00 0.00 6.35

23 3.18 0.50 6.00 Flat M28 0 0.06 0.00 3.18

24 5.36 0.38 8.00 Flat M30 0 2.68 0.00 -4.64

25 3.50 0.38 8.00 Flat M31 0 3.03 0.00 -1.75

26 30.71 4.00 4.00 Flat M32 0 -26.73 0.00 -15.12
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RRUS 11 B4
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Company : Paul J. Ford and Company Apr 29, 2019
4:32 PMDesigner : AMS

Job Number : 37519-1590.002.7190 Checked By:_____
Model Name : 876370 - Maybrook/Bond

(Global) Model Settings

Display Sections for Member Calcs
Max Internal Sections for Member Calcs
Include Shear Deformation?
Increase Nailing Capacity for Wind?
Include Warping?
Trans Load Btwn Intersecting Wood Wall?
Area Load Mesh (in^2)
Merge Tolerance (in)
P-Delta Analysis Tolerance
Include P-Delta for Walls?
Automatically Iterate Stiffness for Walls?
Max Iterations for Wall Stiffness
Gravity Acceleration (in/sec^2)
Wall Mesh Size (in)
Eigensolution Convergence Tol. (1.E-)
Vertical Axis
Global Member Orientation Plane
Static Solver
Dynamic Solver

5 
97 
Yes
Yes
Yes
Yes
144
.12
0.50%
Yes
Yes
3
386.4
24
4
Y
XZ
Sparse Accelerated
Accelerated Solver

Hot Rolled Steel Code
Adjust Stiffness?
RISAConnection Code
Cold Formed Steel Code
Wood Code
Wood Temperature
Concrete Code
Masonry Code
Aluminum Code

AISC 14th(360-10): LRFD
Yes(Iterative)
None
None
None
< 100F
None
None
None - Building

Number of Shear Regions
Region Spacing Increment (in)
Biaxial Column Method
Parme Beta Factor (PCA)
Concrete Stress Block
Use Cracked Sections?
Use Cracked Sections Slab?
Bad Framing Warnings?
Unused Force Warnings?
Min 1 Bar Diam. Spacing?
Concrete Rebar Set
Min % Steel for Column
Max % Steel for Column

4
4
Exact Integration
.65
Rectangular
Yes
Yes
No
Yes
No
REBAR_SET_ASTMA615
1
8

RISA-3D Version 15.0.4      Page 1 [G:\...\...\...\...\37519-1590.002.7190_MA\RISA\37519-1590_Wind Load.r3d] 



Company : Paul J. Ford and Company Apr 29, 2019
4:32 PMDesigner : AMS

Job Number : 37519-1590.002.7190 Checked By:_____
Model Name : 876370 - Maybrook/Bond

(Global) Model Settings, Continued

Seismic Code
Seismic Base Elevation (in)
Add Base Weight?
Ct X
Ct Z
T X (sec)
T Z (sec)
R X
R Z
Ct Exp. X
Ct Exp. Z
SD1
SDS
S1
TL (sec)
Risk Cat
Drift Cat

ASCE 7-10
Not Entered
Yes
.02
.02
Not Entered
Not Entered
3
3
.75
.75
1
1
1
5
I or II
Other

Om Z
Om X
Cd Z
Cd X
Rho Z
Rho X

1
1
4
4
1
1

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm (\1... Density[k/f... Yield[ksi] Ry Fu[ksi] Rt

1 A992 29000 11154 .3 .65 .49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 .3 .65 .49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 .3 .65 .527 42 1.4 58 1.3
5 A500 Gr.B Rect 29000 11154 .3 .65 .527 46 1.4 58 1.3
6 A53 Gr.B 29000 11154 .3 .65 .49 35 1.6 60 1.2
7 A1085 29000 11154 .3 .65 .49 50 1.4 65 1.3

Member Primary Data

Label I Joint J Joint K Joint Rotate(de... Section/Shape Type Design List Material Design Rules

1 M1 N1 N2 PIPE_3.0 None None A53 Gr.B Typical
2 M2 N16 N4 270 L2x2x3 None None A36 Gr.36 Typical
3 M3 N16 N6 L2x2x3 None None A36 Gr.36 Typical
4 M4 N41 N8 270 L2x2x3 None None A36 Gr.36 Typical
5 M5 N41 N10 L2x2x3 None None A36 Gr.36 Typical
6 M6 N66 N12 270 L2x2x3 None None A36 Gr.36 Typical
7 M7 N66 N14 L2x2x3 None None A36 Gr.36 Typical
8 M8 N15 N16 HSS4x4x3 None None A500 Gr.... Typical
9 M9 N17 N22 PL 6" x 1/2" None None A36 Gr.36 Typical
10 M10 N18 N19 RIGID None None RIGID Typical
11 M11 N20 N21 PIPE_3.0 None None A53 Gr.B Typical
12 M12 N24 N22 PL 6" x 1/2" None None A36 Gr.36 Typical
13 M13 N23 N24 PL 6" x 1/2" None None A36 Gr.36 Typical
14 M14 N25 N26 RIGID None None RIGID Typical
15 M15 N29 N27 PL8x3/8 None None A36 Gr.36 Typical
16 M16 N28 N29 PL8x3/8 None None A36 Gr.36 Typical
17 M17 N30 N35 HSS4x4x3 None None A500 Gr.... Typical
18 M18 N33 N31 PL8x3/8 None None A36 Gr.36 Typical
19 M19 N32 N33 PL8x3/8 None None A36 Gr.36 Typical

RISA-3D Version 15.0.4      Page 2 [G:\...\...\...\...\37519-1590.002.7190_MA\RISA\37519-1590_Wind Load.r3d] 



Company : Paul J. Ford and Company Apr 29, 2019
4:32 PMDesigner : AMS

Job Number : 37519-1590.002.7190 Checked By:_____
Model Name : 876370 - Maybrook/Bond

Member Primary Data (Continued)

Label I Joint J Joint K Joint Rotate(de... Section/Shape Type Design List Material Design Rules

20 M20 N34 N35 HSS4x4x3 None None A500 Gr.... Typical
21 M21 N36 N37 RIGID None None RIGID Typical
22 M22 N39 N38 RIGID None None RIGID Typical
23 M23 N40 N41 HSS4x4x3 None None A500 Gr.... Typical
24 M24 N42 N47 PL 6" x 1/2" None None A36 Gr.36 Typical
25 M25 N43 N44 RIGID None None RIGID Typical
26 M26 N45 N46 PIPE_3.0 None None A53 Gr.B Typical
27 M27 N49 N47 PL 6" x 1/2" None None A36 Gr.36 Typical
28 M28 N48 N49 PL 6" x 1/2" None None A36 Gr.36 Typical
29 M29 N50 N51 RIGID None None RIGID Typical
30 M30 N54 N52 PL8x3/8 None None A36 Gr.36 Typical
31 M31 N53 N54 PL8x3/8 None None A36 Gr.36 Typical
32 M32 N55 N60 HSS4x4x3 None None A500 Gr.... Typical
33 M33 N58 N56 PL8x3/8 None None A36 Gr.36 Typical
34 M34 N57 N58 PL8x3/8 None None A36 Gr.36 Typical
35 M35 N59 N60 HSS4x4x3 None None A500 Gr.... Typical
36 M36 N62 N61 RIGID None None RIGID Typical
37 M37 N64 N63 RIGID None None RIGID Typical
38 M38 N65 N66 HSS4x4x3 None None A500 Gr.... Typical
39 M39 N67 N70 PL 6" x 1/2" None None A36 Gr.36 Typical
40 M40 N68 N69 RIGID None None RIGID Typical
41 M41 N72 N70 PL 6" x 1/2" None None A36 Gr.36 Typical
42 M42 N71 N72 PL 6" x 1/2" None None A36 Gr.36 Typical
43 M43 N73 N74 RIGID None None RIGID Typical
44 M44 N77 N75 PL8x3/8 None None A36 Gr.36 Typical
45 M45 N76 N77 PL8x3/8 None None A36 Gr.36 Typical
46 M46 N78 N83 HSS4x4x3 None None A500 Gr.... Typical
47 M47 N81 N79 PL8x3/8 None None A36 Gr.36 Typical
48 M48 N80 N81 PL8x3/8 None None A36 Gr.36 Typical
49 M49 N82 N83 HSS4x4x3 None None A500 Gr.... Typical
50 M50 N85 N84 RIGID None None RIGID Typical
51 M51 N86 N87 RIGID None None RIGID Typical
52 M52 N89 N88 RIGID None None RIGID Typical
53 M70 N124 N125 PIPE_2.0_HRA None None A53 Gr.B Typical
54 M71 N126 N127 PIPE_2.0_HRA None None A53 Gr.B Typical
55 M72 N128 N129 PIPE_2.0_HRA None None A53 Gr.B Typical
56 M73 N131 N130 90 L2x2x6 None None A36 Gr.36 Typical
57 M74 N133 N132 90 L2x2x6 None None A36 Gr.36 Typical
58 M75 N135 N134 90 L2x2x6 None None A36 Gr.36 Typical
59 M76 N137 N136 RIGID None None RIGID Typical
60 M85 N155 N154 LL2.5x2.5x3x6 None None A36 Gr.36 Typical
61 M86 N159A N158 LL2.5x2.5x3x6 None None A36 Gr.36 Typical
62 M87 N159 N160 LL2.5x2.5x3x6 None None A36 Gr.36 Typical
63 C3 N111 N112 PIPE_2.0_HRB None None A53 Gr.B Typical
64 M67 N120 N119 RIGID None None RIGID Typical
65 M68 N122 N121 RIGID None None RIGID Typical
66 C2 N123 N124A PIPE_2.0_HRB None None A53 Gr.B Typical
67 M70A N126A N125A RIGID None None RIGID Typical
68 M71A N128A N127A RIGID None None RIGID Typical
69 C1 N129A N130A PIPE_2.0_HRB None None A53 Gr.B Typical
70 A4 N126B N127B PIPE_2.5 None None A53 Gr.B Typical
71 C4 N129B N130B PIPE_2.5 None None A53 Gr.B Typical
72 B4 N132A N133A PIPE_2.5 None None A53 Gr.B Typical
73 M73A N135A N134A RIGID None None RIGID Typical
74 M74A N137A N136A RIGID None None RIGID Typical
75 B3 N138 N139 PIPE_2.0_HRB None None A53 Gr.B Typical
76 M76A N141 N140 RIGID None None RIGID Typical
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Member Primary Data (Continued)

Label I Joint J Joint K Joint Rotate(de... Section/Shape Type Design List Material Design Rules

77 M77 N143 N142 RIGID None None RIGID Typical
78 B2 N144 N145 PIPE_2.0_HRB None None A53 Gr.B Typical
79 M79 N147 N146 RIGID None None RIGID Typical
80 M80 N149 N148 RIGID None None RIGID Typical
81 B1 N150 N151 PIPE_2.0_HRB None None A53 Gr.B Typical
82 M82 N153 N152 RIGID None None RIGID Typical
83 M83 N155A N154A RIGID None None RIGID Typical
84 A3 N156A N157 PIPE_2.0_HRB None None A53 Gr.B Typical
85 M85A N159B N158A RIGID None None RIGID Typical
86 M86A N161 N160A RIGID None None RIGID Typical
87 A2 N162 N163 PIPE_2.0_HRB None None A53 Gr.B Typical
88 M88 N165 N164 RIGID None None RIGID Typical
89 M89 N167 N166 RIGID None None RIGID Typical
90 A1 N168 N169 PIPE_2.0_HRB None None A53 Gr.B Typical

Member Advanced Data

Label I Release J Release I Offset[in] J Offset[in] T/C Only Physical Analysis ... Inactive Seismic Design ...

1 M1 Yes None
2 M2 BenPIN BenPIN Yes None
3 M3 BenPIN BenPIN Yes None
4 M4 BenPIN BenPIN Yes None
5 M5 BenPIN BenPIN Yes None
6 M6 BenPIN BenPIN Yes None
7 M7 BenPIN BenPIN Yes None
8 M8 Yes None
9 M9 Yes None
10 M10 OOOOOX Yes None
11 M11 Yes None
12 M12 Yes None
13 M13 Yes None
14 M14 OOOOOX Yes None
15 M15 Yes None
16 M16 Yes None
17 M17 Yes None
18 M18 Yes None
19 M19 Yes None
20 M20 Yes None
21 M21 OOOOOX Yes None
22 M22 OOOOOX Yes None
23 M23 Yes None
24 M24 Yes None
25 M25 OOOOOX Yes None
26 M26 Yes None
27 M27 Yes None
28 M28 Yes None
29 M29 OOOOOX Yes None
30 M30 Yes None
31 M31 Yes None
32 M32 Yes None
33 M33 Yes None
34 M34 Yes None
35 M35 Yes None
36 M36 OOOOOX Yes None
37 M37 OOOOOX Yes None
38 M38 Yes None
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Member Advanced Data (Continued)

Label I Release J Release I Offset[in] J Offset[in] T/C Only Physical Analysis ... Inactive Seismic Design ...

39 M39 Yes None
40 M40 OOOOOX Yes None
41 M41 Yes None
42 M42 Yes None
43 M43 OOOOOX Yes None
44 M44 Yes None
45 M45 Yes None
46 M46 Yes None
47 M47 Yes None
48 M48 Yes None
49 M49 Yes None
50 M50 OOOOOX Yes None
51 M51 OOOOOX Yes None
52 M52 Yes None
53 M70 Yes None
54 M71 Yes None
55 M72 Yes None
56 M73 OOOOOX OOOOOX Yes None
57 M74 OOOOOX OOOOOX Yes None
58 M75 OOOOOX OOOOOX Yes None
59 M76 OOOXOX Yes None
60 M85 BenPIN Yes None
61 M86 BenPIN Yes None
62 M87 BenPIN Yes None
63 C3 Yes None
64 M67 Yes None
65 M68 OOOXOX Yes None
66 C2 Yes None
67 M70A Yes None
68 M71A OOOXOX Yes None
69 C1 Yes None
70 A4 Yes None
71 C4 Yes None
72 B4 Yes None
73 M73A Yes None
74 M74A OOOXOX Yes None
75 B3 Yes None
76 M76A Yes None
77 M77 OOOXOX Yes None
78 B2 Yes None
79 M79 Yes None
80 M80 OOOXOX Yes None
81 B1 Yes None
82 M82 Yes None
83 M83 OOOXOX Yes None
84 A3 Yes None
85 M85A Yes None
86 M86A OOOXOX Yes None
87 A2 Yes None
88 M88 Yes None
89 M89 OOOXOX Yes None
90 A1 Yes None
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Hot Rolled Steel Design Parameters

Label Shape Length[in] Lbyy[in] Lbzz[in] Lcomp top[in]Lcomp bot[in]L-torqu... Kyy Kzz Cb Function

1 M1 PIPE_3.0 150 Lbyy Lateral

2 M2 L2x2x3 51.837 Lbyy Lateral

3 M3 L2x2x3 51.837 Lbyy Lateral

4 M4 L2x2x3 51.837 Lbyy Lateral

5 M5 L2x2x3 51.837 Lbyy Lateral

6 M6 L2x2x3 51.837 Lbyy Lateral

7 M7 L2x2x3 51.837 Lbyy Lateral

8 M8 HSS4x4x3 62.486 Lbyy Lateral

9 M9 PL 6" x 1/2" 3.184 Lbyy Lateral

10 M11 PIPE_3.0 150 Lbyy Lateral

11 M12 PL 6" x 1/2" 12.707 Lbyy Lateral

12 M13 PL 6" x 1/2" 3.184 Lbyy Lateral

13 M15 PL8x3/8 5.363 Lbyy Lateral

14 M16 PL8x3/8 3.499 Lbyy Lateral

15 M17 HSS4x4x3 30.71 Lbyy Lateral

16 M18 PL8x3/8 5.363 Lbyy Lateral

17 M19 PL8x3/8 3.499 Lbyy Lateral

18 M20 HSS4x4x3 30.71 Lbyy Lateral

19 M23 HSS4x4x3 62.486 Lbyy Lateral

20 M24 PL 6" x 1/2" 3.184 Lbyy Lateral

21 M26 PIPE_3.0 150 Lbyy Lateral

22 M27 PL 6" x 1/2" 12.707 Lbyy Lateral

23 M28 PL 6" x 1/2" 3.184 Lbyy Lateral

24 M30 PL8x3/8 5.363 Lbyy Lateral

25 M31 PL8x3/8 3.499 Lbyy Lateral

26 M32 HSS4x4x3 30.71 Lbyy Lateral

27 M33 PL8x3/8 5.363 Lbyy Lateral

28 M34 PL8x3/8 3.499 Lbyy Lateral

29 M35 HSS4x4x3 30.71 Lbyy Lateral

30 M38 HSS4x4x3 62.486 Lbyy Lateral

31 M39 PL 6" x 1/2" 3.184 Lbyy Lateral

32 M41 PL 6" x 1/2" 12.707 Lbyy Lateral

33 M42 PL 6" x 1/2" 3.184 Lbyy Lateral

34 M44 PL8x3/8 5.363 Lbyy Lateral

35 M45 PL8x3/8 3.499 Lbyy Lateral

36 M46 HSS4x4x3 30.71 Lbyy Lateral

37 M47 PL8x3/8 5.363 Lbyy Lateral

38 M48 PL8x3/8 3.499 Lbyy Lateral

39 M49 HSS4x4x3 30.71 Lbyy Lateral

40 M70 PIPE_2.0_... 150 Lbyy Lateral

41 M71 PIPE_2.0_... 150 Lbyy Lateral

42 M72 PIPE_2.0_... 150 Lbyy Lateral

43 M73 L2x2x6 19.173 Lateral

44 M74 L2x2x6 19.173 Lateral

45 M75 L2x2x6 19.173 Lateral

46 M85 LL2.5x2.5x3...54.978 Lateral

47 M86 LL2.5x2.5x3...54.978 Lateral

48 M87 LL2.5x2.5x3...54.978 Lateral

49 C3 PIPE_2.0_... 80.5 Lateral

50 C2 PIPE_2.0_... 80.5 Lateral

51 C1 PIPE_2.0_... 80.5 Lateral

52 A4 PIPE_2.5 53.5 Lateral

53 C4 PIPE_2.5 53.5 Lateral

54 B4 PIPE_2.5 53.5 Lateral

55 B3 PIPE_2.0_... 80.5 Lateral

56 B2 PIPE_2.0_... 80.5 Lateral
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Hot Rolled Steel Design Parameters (Continued)

Label Shape Length[in] Lbyy[in] Lbzz[in] Lcomp top[in]Lcomp bot[in]L-torqu... Kyy Kzz Cb Function

57 B1 PIPE_2.0_... 80.5 Lateral

58 A3 PIPE_2.0_... 80.5 Lateral

59 A2 PIPE_2.0_... 80.5 Lateral

60 A1 PIPE_2.0_... 80.5 Lateral

Basic Load Cases

BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

1 Dead None -1.1 26 6
2 Live None
3 Wind 0 None 52 120
4 Wind 30 None 52 120
5 Wind 60 None 52 120
6 Wind 90 None 52 120
7 Wind 120 None 52 120
8 Wind 150 None 52 120
9 Ice Load None 26 60 6
10 Ice 0 None 52 120
11 Ice 30 None 52 120
12 Ice 60 None 52 120
13 Ice 90 None 52 120
14 Ice 120 None 52 120
15 Ice 150 None 52 120
16 Lm None 1
17 Lv None 1
18 BLC 1 Transient Area... None 15
19 BLC 9 Transient Area... None 15

Load Combinations

Description S... P... S... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa...

1 1.4 D Yes Y 1 1.4
2 1.2 D + 1.6 L Yes Y 1 1.2 2 1.6
3 1.2 D + 1.0 Wo @ 0 Yes Y 1 1.2 3 1
4 1.2 D + 1.0 Wo @ 30 Yes Y 1 1.2 4 1
5 1.2 D + 1.0 Wo @ 60 Yes Y 1 1.2 5 1
6 1.2 D + 1.0 Wo @ 90 Yes Y 1 1.2 6 1
7 1.2 D + 1.0 Wo @ 120 Yes Y 1 1.2 7 1
8 1.2 D + 1.0 Wo @ 150 Yes Y 1 1.2 8 1
9 1.2 D + 1.0 Wo @ 180 Yes Y 1 1.2 3 -1
10 1.2 D + 1.0 Wo @ 210 Yes Y 1 1.2 4 -1
11 1.2 D + 1.0 Wo @ 240 Yes Y 1 1.2 5 -1
12 1.2 D + 1.0 Wo @ 270 Yes Y 1 1.2 6 -1
13 1.2 D + 1.0 Wo @ 300 Yes Y 1 1.2 7 -1
14 1.2 D + 1.0 Wo @ 330 Yes Y 1 1.2 8 -1
15 1.2 D + 1.0 Di + 1.0 Wi @ 0 Yes Y 1 1.2 9 1 10 1
16 1.2 D + 1.0 Di + 1.0 Wi @ 30Yes Y 1 1.2 9 1 11 1
17 1.2 D + 1.0 Di + 1.0 Wi @ 60Yes Y 1 1.2 9 1 12 1
18 1.2 D + 1.0 Di + 1.0 Wi @ 90Yes Y 1 1.2 9 1 13 1
19 1.2 D + 1.0 Di + 1.0 Wi @ 1...Yes Y 1 1.2 9 1 14 1
20 1.2 D + 1.0 Di + 1.0 Wi @ 1...Yes Y 1 1.2 9 1 15 1
21 1.2 D + 1.0 Di + 1.0 Wi @ 1...Yes Y 1 1.2 9 1 10 -1
22 1.2 D + 1.0 Di + 1.0 Wi @ 2...Yes Y 1 1.2 9 1 11 -1
23 1.2 D + 1.0 Di + 1.0 Wi @ 2...Yes Y 1 1.2 9 1 12 -1
24 1.2 D + 1.0 Di + 1.0 Wi @ 2...Yes Y 1 1.2 9 1 13 -1
25 1.2 D + 1.0 Di + 1.0 Wi @ 3...Yes Y 1 1.2 9 1 14 -1
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Load Combinations (Continued)

Description S... P... S... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa...

26 1.2 D + 1.0 Di + 1.0 Wi @ 3...Yes Y 1 1.2 9 1 15 -1
27 1.2 D + 1.5 Lm + 1.0 Wm @...Yes Y 1 1.2 3 .049 16 1.5
28 1.2 D + 1.5 Lm + 1.0 Wm @...Yes Y 1 1.2 4 .049 16 1.5
29 1.2 D + 1.5 Lm + 1.0 Wm @...Yes Y 1 1.2 5 .049 16 1.5
30 1.2 D + 1.5 Lm + 1.0 Wm @...Yes Y 1 1.2 6 .049 16 1.5
31 1.2 D + 1.5 Lm + 1.0 Wm @...Yes Y 1 1.2 7 .049 16 1.5
32 1.2 D + 1.5 Lm + 1.0 Wm @...Yes Y 1 1.2 8 .049 16 1.5
33 1.2 D + 1.5 Lm + 1.0 Wm @...Yes Y 1 1.2 3 -.049 16 1.5
34 1.2 D + 1.5 Lm + 1.0 Wm @...Yes Y 1 1.2 4 -.049 16 1.5
35 1.2 D + 1.5 Lm + 1.0 Wm @...Yes Y 1 1.2 5 -.049 16 1.5
36 1.2 D + 1.5 Lm + 1.0 Wm @...Yes Y 1 1.2 6 -.049 16 1.5
37 1.2 D + 1.5 Lm + 1.0 Wm @...Yes Y 1 1.2 7 -.049 16 1.5
38 1.2 D + 1.5 Lm + 1.0 Wm @...Yes Y 1 1.2 8 -.049 16 1.5
39 1.2 D + 1.5 Lv Yes Y 1 1.2 17 1.5

Envelope Joint Reactions

Joint X [lb] LC Y [lb] LC Z [lb] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N40 max 2905.941 12 1059.577 16 3169.89 4 -.169 27 2.509 13 -.082 11
2 min -2034.403 6 -57.425 10 -4720.184 10 -.749 24 -2.519 7 -.726 17
3 N65 max 3646.014 12 829.229 23 1665.348 3 .616 31 1.925 9 .749 21
4 min -5338.453 6 -214.435 5 -1662.326 9 -.102 13 -1.933 3 .067 3
5 N15 max 2593.525 14 1160.225 20 4533.135 14 .772 21 1.533 5 -.159 5
6 min -2010.925 8 -72.206 14 -3530.421 8 .065 3 -1.541 11 -.758 23
7 N155 max 3339.057 18 2238.507 18 46.352 14 0 1 0 1 0 1
8 min -896.88 12 -591.235 12 -46.44 10 0 1 0 1 0 1
9 N159 max 351.209 4 2308.722 22 2985.173 22 0 1 0 1 0 1
10 min -1723.544 22 -464.666 4 -608.49 4 0 1 0 1 0 1
11 N159A max 588.052 8 1780.004 14 1018.172 8 0 1 0 1 0 1
12 min -1333.327 14 -772.942 8 -2310.156 14 0 1 0 1 0 1
13 Totals: max 6260.242 12 8059.196 19 5925.477 3
14 min -6260.223 6 2947.039 13 -5925.483 9

Envelope AISC 14th(360-10): LRFD Steel Code Checks

Member Shape Code Check Loc[in] LC Shear Check Loc[in] Dir LC phi*Pnc ...phi*Pnt [...phi*Mn y...phi*Mn z...Cb Eqn

1 B3 PIPE_2.0_... .865 32.703 6 .204 32.703 10 18731.88 32130 1.872 1.872 1....H1-1b
2 C3 PIPE_2.0_... .858 32.70314 .327 76.307 13 18731.88 32130 1.872 1.872 1....H1-1b
3 B1 PIPE_2.0_... .854 32.703 6 .241 32.703 7 18731.88 32130 1.872 1.872 1....H1-1b
4 A1 PIPE_2.0_... .831 32.70314 .229 32.703 3 18731.88 32130 1.872 1.872 1....H1-1b
5 C1 PIPE_2.0_... .814 32.703 8 .290 32.703 11 18731.88 32130 1.872 1.872 1....H1-1b
6 A3 PIPE_2.0_... .806 32.703 6 .200 32.703 5 18731.88 32130 1.872 1.872 1....H1-1b
7 C2 PIPE_2.0_... .780 32.70314 .201 32.703 14 18731.88 32130 1.872 1.872 1....H1-1b
8 B2 PIPE_2.0_... .773 32.703 6 .211 32.703 6 18731.88 32130 1.872 1.872 1....H1-1b
9 A2 PIPE_2.0_... .737 32.70314 .194 32.703 14 18731.88 32130 1.872 1.872 1....H1-1b
10 M74 L2x2x6 .731 19.17313 .317 0 z 3 38981.5... 44388 .925 2.142 1.... H2-1
11 M75 L2x2x6 .729 0 7 .274 19.173 z 5 38981.5... 44388 .925 2.142 1.... H2-1
12 M73 L2x2x6 .726 0 3 .340 0 z 7 38981.5... 44388 .925 2.142 1.... H2-1
13 M72 PIPE_2.0_... .466 20.312 7 .260 6.25 5 6295.422 32130 1.872 1.872 2....H1-1b
14 M71 PIPE_2.0_... .448 75 13 .260 143.75 3 6295.422 32130 1.872 1.872 2....H1-1b
15 M70 PIPE_2.0_... .431 20.313 3 .261 129.... 13 6295.422 32130 1.872 1.872 2....H1-1b
16 C4 PIPE_2.5 .284 6.13 13 .021 6.13 13 43101.6... 50715 3.596 3.596 1....H1-1b
17 B4 PIPE_2.5 .284 6.13 9 .021 6.13 9 43101.6... 50715 3.596 3.596 1....H1-1b
18 A4 PIPE_2.5 .284 6.13 5 .021 6.13 5 43101.6... 50715 3.596 3.596 1....H1-1b
19 M23 HSS4x4x3 .234 0 13 .161 13.018 z 7 95770.0... 106812 12.662 12.662 2....H1-1b
20 M34 PL8x3/8 .233 1.422 13 .177 3.499 y 19 79622.5... 97200 .759 16.2 1....H1-1b
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Envelope AISC 14th(360-10): LRFD Steel Code Checks (Continued)

Member Shape Code Check Loc[in] LC Shear Check Loc[in] Dir LC phi*Pnc ...phi*Pnt [...phi*Mn y...phi*Mn z...Cb Eqn

21 M11 PIPE_3.0 .203 75 14 .178 75 13 28250.5... 65205 5.749 5.749 1....H1-1b
22 M26 PIPE_3.0 .194 21.875 3 .167 100 6 28250.5... 65205 5.749 5.749 1....H1-1b
23 M38 HSS4x4x3 .194 0 9 .151 13.018 z 9 95770.0... 106812 12.662 12.662 2....H1-1b
24 M4 L2x2x3 .194 25.918 9 .010 51.837 z 19 9185.3523392.8 .558 1.087 1.... H2-1
25 M33 PL8x3/8 .190 2.849 13 .126 2.849 y 25 74706.1... 97200 .759 16.2 1....H1-1b
26 M1 PIPE_3.0 .186 21.87511 .153 128.... 14 28250.5... 65205 5.749 5.749 1....H1-1b
27 M6 L2x2x3 .182 25.918 4 .008 51.837 z 20 9185.3523392.8 .558 1.086 1.... H2-1
28 M8 HSS4x4x3 .167 0 11 .139 13.018 z 5 95770.0... 106812 12.662 12.662 2....H1-1b
29 M31 PL8x3/8 .166 1.422 7 .143 3.499 y 25 79622.5... 97200 .759 16.2 1....H1-1b
30 M16 PL8x3/8 .165 1.422 11 .152 3.499 y 17 79622.5... 97200 .759 16.2 1....H1-1b
31 M5 L2x2x3 .164 25.91811 .012 51.837 y 25 9185.3523392.8 .558 1.087 1.... H2-1
32 M7 L2x2x3 .162 25.918 8 .011 51.837 y 21 9185.3523392.8 .558 1.086 1.... H2-1
33 M3 L2x2x3 .162 25.918 3 .010 51.837 y 18 9185.3523392.8 .558 1.087 1.... H2-1
34 M35 HSS4x4x3 .154 30.71 23 .049 30.71 y 19 104033.... 106812 12.662 12.662 1....H1-1b
35 M2 L2x2x3 .152 25.91813 .011 51.837 z 23 9185.3523392.8 .558 1.087 1.... H2-1
36 M45 PL8x3/8 .145 1.422 3 .011 3.499 y 21 79622.5... 97200 .759 16.2 1....H1-1b
37 M12 PL 6" x 1/2" .145 6.354 14 .216 6.354 y 5 64843.0... 97200 1.012 12.15 1....H1-1b
38 M27 PL 6" x 1/2" .141 6.354 10 .195 6.354 y 13 64843.0... 97200 1.012 12.15 1....H1-1b
39 M15 PL8x3/8 .138 2.849 11 .126 2.849 y 24 74706.1... 97200 .759 16.2 2....H1-1b
40 M17 HSS4x4x3 .136 30.71 19 .044 3.519 z 7 104033.... 106812 12.662 12.662 1....H1-1b
41 M41 PL 6" x 1/2" .135 6.354 6 .232 6.354 y 4 64843.0... 97200 1.012 12.15 1....H1-1b
42 M30 PL8x3/8 .133 2.849 7 .082 2.849 y 14 74706.1... 97200 .759 16.2 1....H1-1b
43 M32 HSS4x4x3 .125 30.71 21 .057 3.519 z 3 104033.... 106812 12.662 12.662 1....H1-1b
44 M44 PL8x3/8 .120 2.849 3 .214 2.849 y 10 74706.1... 97200 .759 16.2 1....H1-1b
45 M20 HSS4x4x3 .118 30.71 22 .047 3.519 z 9 104033.... 106812 12.662 12.662 1....H1-1b
46 M48 PL8x3/8 .116 1.422 9 .099 3.499 y 16 79622.5... 97200 .759 16.2 1....H1-1b
47 M46 HSS4x4x3 .106 30.71 22 .060 3.519 z 10 104033.... 106812 12.662 12.662 1....H1-1b
48 M49 HSS4x4x3 .100 30.71 19 .040 3.519 z 13 104033.... 106812 12.662 12.662 1....H1-1b
49 M87 LL2.5x2.5x... .097 0 22 .003 0 y 23 42680.9... 58320 4.643 2.55 1 H1-1b*

50 M47 PL8x3/8 .095 2.849 13 .097 2.849 y 9 74706.1... 97200 .759 16.2 1....H1-1b
51 M19 PL8x3/8 .095 1.422 5 .012 3.499 y 23 79622.5... 97200 .759 16.2 1....H1-1b
52 M85 LL2.5x2.5x... .094 0 18 .003 54.978 y 17 42680.9... 58320 4.643 2.55 1 H1-1b*

53 M13 PL 6" x 1/2" .090 3.184 8 .161 3.184 y 13 94760.1... 97200 1.012 12.15 2....H1-1b
54 M9 PL 6" x 1/2" .085 3.184 8 .174 3.184 y 4 94760.1... 97200 1.012 12.15 2....H1-1b
55 M18 PL8x3/8 .083 2.849 5 .156 0 y 4 74706.1... 97200 .759 16.2 1....H1-1b
56 M28 PL 6" x 1/2" .080 3.184 4 .204 3.184 y 8 94760.1... 97200 1.012 12.15 3....H1-1b
57 M24 PL 6" x 1/2" .076 3.184 4 .223 3.184 y 12 94760.1... 97200 1.012 12.15 3....H1-1b
58 M86 LL2.5x2.5x... .076 54.97814 .003 54.978 y 25 42680.9... 58320 4.643 2.55 1 H1-1b*

59 M39 PL 6" x 1/2" .075 3.184 6 .195 3.184 y 31 94760.1... 97200 1.012 12.15 2....H1-1b
60 M42 PL 6" x 1/2" .073 3.184 12 .195 3.184 y 4 94760.1... 97200 1.012 12.15 3....H1-1b

RISA-3D Version 15.0.4      Page 9 [G:\...\...\...\...\37519-1590.002.7190_MA\RISA\37519-1590_Wind Load.r3d] 



Project # 37519-1590

By AMS

Date: 04/29/19

v0.1, Effective 07/10/18

Px= 1.665 Kip

Py= 0.829 Kip

(Axial)Pz= 5.338 Kip

Mx= 8.983 Kip-in

My= 23.194 Kip-in

(Torque)Mz= 7.389 Kip-in

= 4 Square

b= 8 in Width = 4 in

d= 8 in 4 in

Edge distance for Bolts = 1 in Weld Size = 0.3750

4 in Total Forces in X direction = 0.381 kips

4 in Total Forces in Y direction = 0.277 kips

0 in Total Forces in Z direction = 1.84 kips

0 in Resultant = 1.90 kips

Total Moment including load eccentricityΣMx= 8.983 Kips-in Φ*Fw (Kip/in)/16" weld = 1.392

Total Moment including load eccentricityΣMy= 23.194 Kips-in Capacity used 22.76%

Total Moment including load eccentricityΣMz= 7.389 Kips-in

Tension Reaction 4.02 kip

Shear Reaction 0.89 kip

Bolt Type A325N

Bolt Diameter 0.625 in

Tensile Strength 20.7 kips

Shear Strength 12.4 kips

Reduced Tensile Strength - kips

Tensile Capacity Used 19.4% Note: Tension reduction not required if tension or shear capacity < 30%

Shear Capacity Used 7.2%

MOUNT TO TOWER CONNECTION CHECKS

REACTIONS

Number of Bolts Standoff Member Type

BOLT CHECKS

WELD CHECKS

Bolt group centroid y-coordinate, Yc

Bolt group centroid x-coordinate, Xc

Load eccentricity in x-direction, ex

Load eccentricity in y-direction, ey

Plate Size
Depth (only for square members) =



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-10

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 256.7 ft (NAVD 88)

Latitude:
Longitude:

41.435461

-72.220853

Wind

Results: 

Data Source: 

Date Accessed: 

Wind Speed: 132 Vmph

10-year MRI 79 Vmph

25-year MRI 89 Vmph

50-year MRI 98 Vmph

100-year MRI 107 Vmph

ASCE/SEI 7-10, Fig. 26.5-1A and Figs. CC-1–CC-4, incorporating errata of 
March 12, 2014

Mon Apr 29 2019

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-10 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-10 Section 26.2. Glazed openings need not be 
protected against wind-borne debris.

Mountainous terrain, gorges, ocean promontories, and special wind regions should be examined for unusual wind 
conditions.

Page 1 of 3https://asce7hazardtool.online/ Mon Apr 29 2019

City requires a 135 mph ultimate wind speed

https://asce7hazardtool.online/


SS : 0.167

S1 : 0.06

Fa : 1.6

Fv : 2.4

SMS : 0.267

SM1 : 0.143

SDS : 0.178

SD1 : 0.095

TL : 6

PGA : 0.084

PGA M : 0.134

FPGA : 1.6

Ie : 1

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Stiff Soil

B

Data Accessed: 

Date Source: 

Mon Apr 29 2019
USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating 
Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2. 
Additional data for site-specific ground motion procedures in accordance with 
ASCE/SEI 7-10 Ch. 21 are available from USGS.

Page 2 of 3https://asce7hazardtool.online/ Mon Apr 29 2019
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 0.75 in.

Concurrent Temperature: 15 F

Gust Speed: 50 mph

Standard ASCE/SEI 7-10, Figs. 10-2 through 10-8

Mon Apr 29 2019

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 50-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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https://asce7hazardtool.online/


Exhibit F

Power Density/RF Emissions Report
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Radio Frequency Emissions Analysis Report 
 

 

 

T-MOBILE Existing Facility 

 

Site ID: CTNH032H 

 

Crown Castle Oakdale 

41 Beckwith Road 
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June 27, 2019 

 

 

Transcom Engineering Project Number: 737001-0023 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of FCC 

general population 

allowable limit: 
6.64 % 
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June 27, 2019 

T-MOBILE  

Attn: Jason Overbey, RF Manager 

35 Griffin Road South 

Bloomfield, CT  6009 

 

Emissions Analysis for Site:  CTNH032H – Crown Castle Oakdale 

 

Transcom Engineering, Inc (“Transcom”) was directed to analyze the proposed upgrades to the T-

MOBILE facility located at 41 Beckwith Road, Oakdale, CT, for the purpose of determining whether 

the emissions from the Proposed T-MOBILE Antenna Installation located 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 (W/cm2). 

The number of W/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 population 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 population 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. 

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

centimeter (μW/cm2). The general population exposure limits for the 600 & 700 MHz bands are 

approximately 400 μW/cm2 and 467 μW/cm2 respectively. The general population exposure limit for the 

1900 MHz (PCS) and 2100 MHz (AWS) bands is 1000 μW/cm2. 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. 
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CALCULATIONS 

Calculations were performed for the proposed upgrades to the T-MOBILE antenna facility located at 41 

Beckwith Road, Oakdale, CT, using the equipment information listed below. All calculations were 

performed per the specifications under FCC OET 65. Since T-MOBILE is proposing highly focused 

directional panel antennas, which project most of the emitted energy out toward the horizon, all 

calculations were performed assuming a lobe representing the maximum gain of the antenna per the 

antenna manufactures supplied specifications, minus 10 dB for directional panel antennas, 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.  

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. All 

power values expressed and analyzed are maximum power levels expected to be used on all radios.  

All emissions values for additional carriers were taken from the Connecticut Siting Council (CSC) active 

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

For each sector the following channel counts, frequency bands and power levels were utilized as shown in 

Table 1: 

 

Technology Frequency Band Channel Count 

Transmit Power per 

Channel (W) 

UMTS 1900 MHz (PCS) 1 40 

LTE 2100 MHz (AWS) 2 60 

LTE / 5G NR 600 MHz 2 40 

LTE 700 MHz 2 20 

 

Table 1: Channel Data Table 
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The following antennas listed in Table 2 were used in the modeling for transmission in the 600, 700 MHz, 

1900 MHz (PCS) and 2100 MHz (AWS) frequency bands.  This is based on feedback from the carrier 

with regards to anticipated antenna selection. Maximum gain values for all antennas are listed in the 

Inventory and Power Data table below. The maximum gain of the antenna per the antenna manufactures 

supplied specifications, minus 10 dB for directional panel antennas, 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. 

 

Sector 

Antenna 

Number Antenna Make / Model 

Antenna 

Centerline 

(ft) 

A 1 RFS APX16DWV-16DWV-S-E-ACU 175 

A 2 RFS APXVAARR18_43-C-NA20 175 

B 1 RFS APX16DWV-16DWV-S-E-ACU 175 

B 2 RFS APXVAARR18_43-C-NA20 175 

C 1 RFS APX16DWV-16DWV-S-E-ACU 175 

C 2 RFS APXVAARR18_43-C-NA20 175 

 

Table 2: Antenna Data 

 

All calculations were done with respect to uncontrolled / general population threshold limits. 
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RESULTS 

Per the calculations completed for the proposed T-MOBILE configurations Table 3 shows resulting 

emissions power levels and percentages of the FCC’s allowable general population limit. 

Antenna ID Antenna Make / Model Frequency Bands 

Antenna Gain 

(dBd) 

Channel 

Count 

Total TX 

Power 

(W) ERP (W) MPE % 

Antenna 

A1 

RFS 

APX16DWV-16DWV-S-E-ACU 

1900 MHz (PCS) / 

2100 MHz (AWS) 15.9 / 15.9 3 160 6,224.72 0.79 

Antenna 

A2 

RFS 

APXVAARR18_43-C-NA20 600 MHz / 700 MHz 12.95 / 13.55 4 120 2,447.88 0.72 

Sector A Composite MPE% 1.51 

Antenna 

B1 

RFS 

APX16DWV-16DWV-S-E-ACU 

1900 MHz (PCS) / 

2100 MHz (AWS) 15.9 / 15.9 3 160 6,224.72 0.79 

Antenna 

B2 

RFS 

APXVAARR18_43-C-NA20 600 MHz / 700 MHz 12.95 / 13.55 4 120 2,447.88 0.72 

Sector B Composite MPE% 1.51 

Antenna 

C1 

RFS 

APX16DWV-16DWV-S-E-ACU 

1900 MHz (PCS) / 

2100 MHz (AWS) 15.9 / 15.9 3 160 6,224.72 0.79 

Antenna 

C2 

RFS 

APXVAARR18_43-C-NA20 600 MHz / 700 MHz 12.95 / 13.55 4 120 2,447.88 0.72 

Sector C Composite MPE% 1.51 

 Table 3: T-MOBILE Emissions Levels 
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The Following table (table 4) shows all additional carriers on site and their MPE% as recorded in the 

CSC active MPE database for this facility along with the newly calculated maximum T-MOBILE MPE 

contributions per this report. FCC OET 65 specifies that for carriers utilizing directional antennas that the 

highest recorded sector value be used for composite site MPE values due to their greatly reduced 

emissions contributions in the directions of the adjacent sectors. For this site, all three sectors have the 

same configuration yielding the same results on all three sectors. Table 5 below shows a summary for 

each T-MOBILE Sector as well as the composite MPE value for the site. 

 

 

 

 

 

 

 

 

 

 

Table 4: All Carrier MPE Contributions 

 

 

 

 

 

 

 

 

 

 

 

Table 5: Site MPE Summary 

 

 

 

 

 

 

Site Composite MPE% 

Carrier MPE% 

T-MOBILE – Max Per Sector Value 1.51 % 

Verizon Wireless 3.24 % 

Sprint 1.89 % 

Site Total MPE %: 6.64 % 

T-MOBILE Sector A Total: 1.51 % 

T-MOBILE Sector B Total: 1.51 % 

T-MOBILE Sector C Total: 1.51 % 

 

Site Total: 6.64 % 



Transcom Engineering, Inc. 
Wireless Network Design and Deployment 

Transcom Engineering, Inc       PO Box 1048      Sterling    MA    01564 

FCC OET 65 specifies that for carriers utilizing directional antennas that the highest recorded sector value 

be used for composite site MPE values due to their greatly reduced emissions contributions in the 

directions of the adjacent sectors. Table 6 below details a breakdown by frequency band and technology 

for the MPE power values for the maximum calculated T-MOBILE sector(s). For this site, all three 

sectors have the same configuration yielding the same results on all three sectors. 

Table 6: T-MOBILE Maximum Sector MPE Power Values

T-MOBILE _ Frequency Band / 

Technology  

Max Power Values 

(Per Sector) 

# 

Channels 

Watts ERP 

(Per Channel) 

Height 

(feet) 

Total Power 

Density 

(W/cm2) 

Frequency 

(MHz) 

Allowable 

MPE 

(W/cm2) 

Calculated 

% MPE 

T-Mobile 1900 MHz (PCS) UMTS 1 1,556.18 175 1.96 1900 MHz (PCS) 1000 0.20% 

T-Mobile 2100 MHz (AWS) LTE 2 2,334.27 175 5.88 2100 MHz (AWS) 1000 0.59% 

T-Mobile 600 MHz LTE / 5G NR 2 771.01 175 1.94 600 MHz 400 0.48% 

T-Mobile 700 MHz LTE 2 452.93 175 1.14 700 MHz 467 0.24% 

Total: 1.51% 
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Summary 

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

general population exposure to RF Emissions.  

The anticipated maximum composite contributions from the T-MOBILE facility as well as the site 

composite emissions value with regards to compliance with FCC’s allowable limits for general population 

exposure to RF Emissions are shown here: 

T-MOBILE Sector Power Density Value (%) 

Sector A: 1.51 % 

Sector B: 1.51 % 

Sector C: 1.51 % 

T-MOBILE Maximum 

Total (per sector): 
1.51 % 

  

Site Total: 6.64 % 

  

Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 6.64 % of the allowable 

FCC established general population limit sampled at the ground level. This is based upon 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    

Transcom Engineering, Inc 

PO Box 1048 

Sterling, MA  01564 




