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Report Date: November 11, 2016
Client: T-Mobile

35 Griffin Road South

Bloomfield, CT 06002
Attention: Mark Richard

(860) 692-7143

mark.richard64@t-mobile.com

Utility Name: Eversource Energy

Structure ID: Transmission Tower #1102

Line Reference: 1880 - 115kV Line

Site Name and/or Reference: T-Mobile - CT356/CL&P Tower - RT. 123 Site #CT11356C
Site Address: 2 Willruss St

City, County, State: Norwalk, Fairfield County, CT

Latitude, Longitude: 41.12576, -73.4327

PJF Project: A31216-0025.003.6090

Paul J. Ford and Company is pleased to submit this “Structural Analysis Report”. The purpose of this analysis is to determine
if the modified structure has sufficient capacity to support the proposed equipment along with the existing wire loads described
herein.

Analysis Criteria:
Reference Standards: IEEE Standards Association, “National Electrical Safety Code” (NESC) C2-2007

ANSI/TIA-222-G-2005 Standard, “Structural Standard for Antenna Supporting Structures and
Antennas” with ANSI/TIA-222-G-1-2007 and ANSI/TIA-222-G-2-2009 Addenda
ASCE Standard 10-15, “Design of Latticed Steel Transmission Structures”

Utility Specification: Northeast Utilities OTRM 059.1 (3/12/2014)

Proposed Appurtenance Loads:
The structure was analyzed with the addition of the proposed appurtenance loads shown in Table 1 combined with the existing

and reserved loads shown in Tables 2 and 3 of this report.

Summary of Analysis Results:

Modified Structure: Sufficient
Existing Foundation: Sufficient
Existing Antenna Mount Sufficient

We at Paul J. Ford and Company appreciate the opportunity to provide our professional services to you and T-Mobile. If you
have any questions or need further assistance on this or any other projects please feel free to contact us.

Respectfully submitted by:
Paul J. Ford and Company

Chad Hines, P.E., S.E.
Engineering Manager
chines@pjfweb.com
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1) INTRODUCTION

The purpose of this analysis is to determine if the modified structure has sufficient capacity to support the
proposed equipment along with the existing wire loads described herein. The modified structure is a 94’ tall quad
circuit steel transmission tower designated as a 115kV type “D”. The modified tower consists of a 70°-4” tall
“Standard Tower” body plus (4) 23’-8” Leg Extensions.

The existing antenna mounting system consists of a flush mount installed on an existing antenna mast. Refer to
Tables 1 and 2 below and the structure modification drawings located in Appendix A for further antenna equipment
and mount information.

2) ANALYSIS CRITERIA

Reference Standards: IEEE Standards Association, “National Electrical Safety Code” (NESC) C2-2007
ANSI/TIA-222-G-2005 Standard, “Structural Standard for Antenna Supporting Structures and
Antennas” with ANSI/TIA-222-G-1-2007 and ANSI/TIA-222-G-2-2009 Addenda
ASCE Standard 10-15, “Design of Latticed Steel Transmission Structures”

Utility Specification: Northeast Utilities OTRM 059.1 (3/12/2014)

Table 1 — Proposed Antenna and Cable Information'

Mounting Center Line Number of | Antenna Antenna Model Number Feed Line Note
Level (feet) Elevation Antennas Manufacturer of Feed Size
(feet) Lines (inches)
114 114 3 Commscope RV4PX306R (Penta) 18 1-1/4 2
Notes:

1)  See drawing SK-1 in “Appendix A — Structure Profile Sheet” for further details.
2)  South Mast

Table 2 — Existing and Reserved Antenna and Cable Information'

Mounting Center Line Number of | Antenna Antenna Model Number Feed Line Note
Level (feet) Elevation Antennas Manufacturer of Feed Size
(feet) Lines (inches)
114 114 3 RFS APX16DWV-16DWV-S-E-A20 12 1-1/4 3
114 114 - - - 6 1-1/4 2
114 114 1 Microflect Tri-Sector Mount - - 2
105 105 3 KMW AM-X-CD-14-65 6 1-1/4 2
105 105 3 Powerwave TTAW-07BP111-001 (TMA) - - 2
105 105 1 Microflect Tri-Sector Mount - - 2
104 104 3 Powerwave 7770 6 1-1/4 3
104 104 3 Powerwave TT19-08BP111-001 (TMA) - - 3
104 104 1 Microflect Tri-Sector Mount - - 3
Notes:

1)  See drawing SK-1 in “Appendix A — Structure Profile Sheet” for further details.
2)  South Mast
3)  North Mast

Table 3 — Existing Electrical Utility Wire Information'

Tension Wind Span Weight Span
Wire Designation Wire Type Angle Back Ahead Back Ahead

(degrees) (feet) (feet) (feet) (feet)
Shield Wire #1 0.438 Comp 26 409 409 415 415
Shield Wire #2 OPGW-120 (6-Groove)-10/9 FOCAS 26 409 409 415 415
Conductor #1 (12) 795.0 kemil 45/7 ACSR (Tern) 26 409 409 415 415

Notes:
1)  Wire loads provided by the utility — See “Appendix B — Load Calculations” for further details.
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Table 4a — Utility Tower Analysis - Load Case Information’

Radial Ice Wind Speed Overload Capacity Fat_:tors i
Load Case Name . . . Wire Tension Note
(inches) (mph) Vertical Wind
Long. Trans.
NESC 250B (Heavy) 0.5 39.5 1.5 2.5 1.65 1.65
NESC 250C (Extreme Wind) 0 110 1.0 1.0 1.0 1.0 2
NESC 250B (Broken) 0.5 39.5 1.5 2.5 1.65 1.65

Notes:
1)  As per the requirements of NU Design Criteria Table, NESC C2-2007 — Construction Grade B, and ASCE 10-15, “Design of Latticed Steel
Transmission Structures”.
2)  Apply a 1.25 X Gust Response Factor to all telecommunication equipment projected above top of tower/pole and a 1.0 x Gust Response Factor to
the tower/pole structure as per NU Design Criteria Table.

Table 4b — Antenna Mount Analysis - Load Case Information’

Load Case Name R?d'al — el st Note
(inches) (mph)
. . 110 Ultimate Ce
TIA/EIA — High Wind 0 97 Nominal Str. Class 3, Exp. C, Topo 1, Crest Height=0
TIA/EIA — Wind and Ice 0.75 50 -

Notes:
1)  As per the requirements of TIA/EIA-222-G and AISC-LRFD standards.

3) ANALYSIS PROCEDURE

Table 5 — Documents Provided

Document Remarks Reference Source
Structure Erection Drawings Bethlehem Steel, 07/11/1958 01135-50006 (E5-E6) Eversource
Structure Fabrication Drawings Bethlehem Steel, 07/11/1958 01135-50006 (17-24, 32) Eversource
Foundation Drawing CL&P, 5/16/1958 01135-60003 (1) Eversource
Construction Documents (CD’s) Atlantis Design Group, 06/27/2016 CT11356C, Rev 0 T-Mobile
RF Data Sheet 793D QOutdoor (Evolved from 3A), 6/23/16 A&L Template 793D_3QP T-Mobile
Previous SA Report Natcomm Consulting Engineers, 7/9/2009 08174.C0O.05 Eversource
Previous SA Report Centek Engineering, 6/10/2011 11021.CO34 Eversource
Previous SA Report Paul J Ford and Company, 1/14/2016 31215-0012.002 PJF
Photos N/A N/A Eversource
Structure Modification Drawings PJF, 08/29/2016 31215-0025.002.6125 PJF

3.1) Analysis Method

Tower ™ is a commercially available analysis software package made by Powerline Systems, Inc. Tower™ was
used to create a three-dimensional model of the tower and calculate member stresses for various load cases.
Equipment and wire load calculations were completed using Microsoft Excel or MathCAD and applied to the
structure model as point loads. Load Calculations are included in Appendix B. Selected output from the analysis
is included in Appendix C.

Risa-3D is a commercially available analysis software package made by Risa Technologies, LLC. For this
analysis, Risa-3D was used to create a three dimensional model of the antenna mast and calculate member
stresses and reactions for various load cases. Those reactions were then applied to the tower model as point
loads. Equipment and wire load calculations were completed using Microsoft Excel or MathCAD and applied to
the antenna mast and tower models as point loads. Load Calculations are included in Appendix B. Select
output from the Risa-3D and Tower™ analyses are included in Appendix C.
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The existing foundation has been analyzed for stability using MathCAD calculations.

3.2) Assumptions

1.

NS O

9

10.
11.
12.
13.
14.

The structure was built in accordance with the manufacturer’s specifications.

The structure has been maintained in accordance with the manufacturer’s specifications.

No allowance was made for any damaged, missing, or rusted members. The analysis assumes that no
physical deterioration has occurred in any of the structural components and that all members have the
same load carrying capacity as the day it was installed.

All bolts have been torqued to the snug-tight condition as defined by AISC.

No residual stresses exist due to incorrect tower erection.

All welds conform to the requirements of AWS D1.1.

The configuration of antennas, cables, mounts and other appurtenances are as specified in Tables 1 and
2 of this report and as per the referenced documents in Table 5.

The wind loads applied to the tower due to the antenna installations are based on the full projected area
of all antenna equipment in all directions (i.e. no shielding used).

Pipe mast and utility tower will be in plumb condition.

Tower steel material assumed to be A7 with minimum yield stress of 33 ksi.

Tower bolts assumed to be 3/4” A394-55T with a minimum shear capacity of 13.6 Kips.

The mount has been installed per the referenced documents.

The structure modifications included in Appendix A of this report have been installed.

No further modifications to the structure or mount have been made other than those referenced herein.

If any of the above assumptions are found to be inaccurate, invalid or incomplete, Paul J. Ford and Company
shall be informed of these discrepancies to determine the validity of the conclusions stated in this report.

4) ANALYSIS RESULTS

The following table provides the maximum usages for each structure element type and the loading condition in
which they occur:

Table 6 — Maximum Structure Element Usages'?

Tower — Analysis

Element Type Member Designation Load Case Usage (%)
Leg Members 1P SWR Broken: 250B 72
Vertical “X” Bracing / Diagonal Members 54P TCL Broken: 250B 89
Horizontal Members & Hangers 130P 250B: NESC Heavy 87
Tower — Supplemental Analysis — Direct Mount
Element Type Load Case Usage (%)
Leg Members Supporting Antenna Mounts 250C: Extreme Wind 71
Maximum Structure Element Usage = 89
Structure Result = Sufficient
Notes:

See “Appendix C — Computer Output” for further detailed information.
See “Appendix D — Supplemental Calculations” for calculations supporting the % capacity used.
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Table 7 — Maximum Structure Foundation Usages

Foundation Analysis
Load Case Usage (%)
Uplift Check Envelope 48
Bearing Check Envelope 55
Overturning Check Envelope 66
Maximum Foundation Usage = 66
Foundation Result = Sufficient

Notes:
1)  See “Appendix D — Supplemental Calculations” for calculations supporting the % capacity used.

Table 8 - Maximum Antenna Mount Usages*?

Antenna Mount — Analysis
Member Load Case Usage (%)
North Mast, Member M2, Pipe 12.0X TIA/EIA — High Wind 93.4
South Mast, Member M2, Pipe 12.0X TIA/EIA — High Wind 98.6
Mast Connection to CL&P Tower TIA/EIA — High Wind 81.4
Maximum Antenna Mount Usage = 98.6
Antenna Mount Result = Sufficient

Notes:
1)  See “Appendix C — Computer Output” for further detailed information.
2)  See “Appendix D — Supplemental Calculations” for calculations supporting the % capacity used.

4.1) Requirements

Install the modifications included in Appendix A of this report.
5) CONCLUSION

The modified transmission tower has sufficient capacity to support the proposed equipment along with the
existing wire loads described herein. The existing antenna mounts have sufficient capacity to support the
proposed equipment described herein. The existing foundation has sufficient capacity to support the proposed
equipment along with the existing wire loads described herein.

This analysis is presented based upon the assumptions listed herein and information provided by the utility and the
wireless carrier. If the existing conditions are different than those presented here, Paul J. Ford and Company
should be contacted to verify the validity of the conclusions presented here.

Founded in 1965 www.PaulJFord.com 100% Employee Owned



R

P A U |_ J . F o R D CT356/CL&P Tower - RT. 123 Site #CT11356C

PJF #:A31216-0025.003.6090

&COMPANY Page 8 of 14

STANDARD CONDITIONS FOR FURNISHING OF PROFESSIONAL ENGINEERING SERVICES ON

1)

2)

3)

4)

5)

6)

7)

EXISTING STRUCTURES BY PAUL J. FORD AND COMPANY

It is the responsibility of the client to ensure that the information provided to Paul J. Ford and Company
and used in the performance of our engineering services is correct and complete. All engineering services
are performed on the basis that the information used is current and correct.

Paul J. Ford and Company has not performed a site visit to verify the details regarding structure or the
antenna/coax loading. If the existing conditions are not as represented on the referenced drawings and/or
documents, we should be contacted immediately to evaluate the significance of the deviation.

It is not possible to have all of the detailed information to perform a very thorough analysis of every sub-
component of the structure. The structural analysis by Paul J. Ford and Company verifies the adequacy of
the main structural members. Paul J. Ford and Company provides a limited scope of service in that we
cannot verify the adequacy of every weld, bolt, plate connection, etc.

The structural integrity of the existing foundation can only be verified if exact foundation sizes and soill
conditions are known. Paul J. Ford and Company will not accept any responsibility for the adequacy of the
existing foundations unless the foundation sizes and a soils report are provided.

The structure has been analyzed according to the minimum design loads recommended by the codes
referenced in this report. We do not imply to meet any other codes or requirements unless explicitly agreed
in writing. If the owner or local or state agencies require a higher design wind speed or a higher ice load,
Paul J. Ford and Company should be made aware of this requirement prior to the start of the project.

This analysis does not imply to meet any serviceability criteria such as deflections, twist, sway, etc. unless
expressly agreed to in writing. If the owner or local or state agencies require a higher design wind load or
specific serviceability requirements, Paul J. Ford and Company should be made aware of this requirement
prior to the start of the project.

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
conclusion, opinions and/or recommendations made by others based on the information we supply.
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APPENDIX A

STRUCTURE PHOTOS / MOD DRAWING PACKAGE
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=~ % Northeast

////m\}\ Utilities System Page of
Job : AT&T Norwalk, CT-5046 Spec. Number Sheet of
Description: Computed by Date 7121108
Checked by Date
INPUT DATA TOWER ID: 1102
Structure Height (ft) :
Wind Zone : Central CT (green) Wind Speed : 110 mph
Tower Type : O suspension Extreme Wind Model : PCS Addition
@) Strain
Shield Wire Properties:
BACK AHEAD
NAME = 0.438 COMP 0.438 COMP
DESCRIPTION = 0.438 0.438
STRANDING = 9/3 Cu/Cal Brz 9/3 Cu/Cal Brz
DIAMETER = 0.438 in 0.438in
WEIGHT = 0.408 Ib/ft 0.408 Ib/ft
Conductor Properties:
BACK AHEAD
NAME = TERN TERN
Number of Number of
Conductors 1 795.000 795.000 1 Conductors per
per phase 4517 ACSR 45/7 ACSR phase
DIAMETER = 1.063 in 1.063 in
WEIGHT = 0.895 Ib/ft 0.895 Ib/it

Broken Wire Side = AHEAD SPAN

Insulator Weight = lbs

Horizontal Line Tensions:

BACK AHEAD
Shield Conductor Shield Conductor
NESC HEAVY = 3,800 7,000 3,800 7,000
EXTREME WIND = 3,140 7,568 3,140 7,568
LONG. WIND = na na na na
250D COMBINED = na na na na
NESC W/O OLF = na na na na
60 DEG F NO WIND = 1,412 2,734 1,412 2,734
Line Geometry:
SUM
LINE ANGLE (deg) = BACK: 13 AHEAD: 13 26
WIND SPAN (ft) = BACK: 409 AHEAD: 409 818
WEIGHT SPAN (ft) = BACK: 415 AHEAD: 415 830

K:\Engineering\Transmission Engineering\TRANS\Design Templates\Wire Loading\Transmission Wire Loading Worksheet (OTRM 160).xIs

Last Modified 05/28/08
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2 1 Northeast
////A\\\ Utilities System Page of
Job : AT&T Norwalk, CT-5046 Spec. Number Sheet of
Description: Computed by Date 7/21/08
Checked by Date
WIRE LOADING AT ATTACHMENTS TOWER ID: | 1102 ]
Wind Span = 818 ft Broken Wire Span = |AHEAD SPAN
Weight Span = 830 ft Type of Insulator Attachment = [STRAIN
Total Angle = 26 degrees
1. NESC RULE 250B Heavy Loading:
INTACT CONDITION BROKEN WIRE CONDITION
Horizontal Longitudinal  Vertical Horizontal Longitudinal  Vertical
Shield Wire = 3,8101b Ofb 1,234 Ib 1,905 Ib 6,108 Ib 617 Ib
Conductor=| 6,6181Ib 01b 2,924 1b 3,309 b 11,252 1b 1,462 Ib

2. NESC RULE 250C Transverse Extreme Wind Loading:

Shield Wire =
Conductor =

Horizontal Longitudinal ~ Vertical
2,270 b 0lb 339 b
5,486 Ib 0lb 1,143 b

3. NESC RULE 250C Longitudinal Extreme Wind Loading:

Shield Wire =
Conductor =

4. NESC RULE 250D Extreme Ice & Wind Loading:

Shield Wire =
Conductor =

5. NESC RULE 250B wi/o OLF's

Shield Wire =
Conductor =

6. 60 Deg. F. No Wind

Shield Wire =
Conductor =

7. Construction

Shield Wire =
Conductor =

Horizontal Longitudinal  Vertical
#VALUE! | #VALUE! 339 1b
#VALUE! | #VALUE! 1,143 b
Horizontal Longitudinal  Vertical
#VALUE! | #VALUE! 1,823 b
#VALUE! | #VALUE! 3,272 1b
Horizontal Longitudinal  Vertical
#VALUE! | #VALUE! 823 1Ib
#VALUE! | #VALUE! 1,949 b
Horizontal Longitudinal  Vertical
637 Ib 0lb 339 b
1,234 Ib 0lb 1,143 b
Horizontal Longitudinal  Vertical
956 Ib 0lb 508 Ib
1,851 b 0lb 1,714 1b

[NOTE: All loads include required overload factors (OLF's).

K:\Engineering\Transmission Engineering\TRANS\Design Templates\Wire Loading\Transmission Wire Loading Worksheet (OTRM 160).x/s
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Z % Northeast &
////m\\ Utilities System Page of
Job : AT&T Norwalk, CT-5046 Spec. Number Sheet of
Description: Computed hy Date 7121/08
Checked by Date
INPUT DATA TOWER ID: 1102
Structure Height (ft) :
Wind Zone : Central CT (green) Wind Speed : 110 mph
Tower Type : O Suspension Extreme Wind Model : PCS Addition
® strain
Shield Wire Propetrties:
BACK AHEAD
NAME = OPGW-120 v OPGW-120~
DESCRIPTION = 6-Groove 6-Groove
STRANDING = 10/9 FOCAS 10/9 FOCAS
DIAMETER = 0.738 in 0.738 in
WEIGHT = 0.518 Ib/ft 0.518 Ib/ft
Conductor Properties:
BACK AHEAD
NAME = NONE NONE
Number of _ - Number of
Conductors 1 1 Conductors per
per phase - - - - phase
DIAMETER = 0.000 in 0.000 in
WEIGHT = 0.000 Ib/ft 0.000 Ib/ft

Insulator Weight = Ibs

Horizontal Line Tensions:

NESC HEAVY =
EXTREME WIND =
LONG. WIND =

250D COMBINED =
NESC W/O OLF =

60 DEG F NO WIND =

Line Geometry:

LINE ANGLE (deg) =

WIND SPAN (ft) = |-

WEIGHT SPAN (ft) =

Broken Wire Side = AHEAD SPAN
BACK AHEAD

Shield Conductor Shield Conductor
6,000 na 6,000+~ na
7,760v na 7,760~ na

na na na na

na na na na

na na na na
2,076 - na 2,076~ na

SUM

BACK: 13 AHEAD: 13 26
BACK: 409 AHEAD: 409 818
BACK: 415 AHEAD: 415 830

K:\Engineering\Transmission Engineering\TRANS\Design Templates\Wire Loading\Transmission Wire Loading Worksheet (OTRM 160).x/s

Last Modified 05/28/08
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% ) \§ Northeast
///m\\\ Utilities System Page of
Job: AT&T Norwalk, CT-5046 Spec. Number Sheet of
Description: Computed by Date 7/21/08
Checked by Date
WIRE LOADING AT ATTACHMENTS TOWER ID: | 1102 |
Wind Span = 818 ft Broken Wire Span = [AHEAD SPAN
Weight Span = 830 ft Type of Insulator Attachment = [STRAIN
Total Angle = 26 degrees
1. NESC RULE 250B Heavy L oading:
INTACT CONDITION BROKEN WIRE CONDITION
Horizontal Longitudinal  Vertical Horizontal Longitudinal  Vertical
Shield Wire = 5,652 b 0lb 1,603 Ib 2,826 1b 9,645 b 802 Ib
Conductor = | #VALUE!  #VALUE! 9871b | #VALUE! | #VALUE! 494 Ib

2. NESC RULE 250C Transverse Extreme Wind Loading:

Shield Wire =
Conductor =

Horizontal Longitudinal  Vertical
4,939 Ib Olb 430 Ib
#VALUE!  #VALUE! 400 Ib

3. NESC RULE 250C Longitudinal Extreme Wind Loading:

Shield Wire =
Conductor =

4. NESC RULE 250D Extreme Ice & Wind Loading:

Shield Wire =
Conductor =

5. NESC RULE 250B w/o OLF's

Shield Wire =
Conductor =

6. 60 Deg. F, No Wind

Shield Wire =
Conductor =

7. Construction

Shield Wire =

Conductor =

Horizontal Longitudinal  Vertical
#VALUE! | #VALUE! 430 1b
#VALUE! | #VALUE! 400 Ib
Horizontal Longitudinal  Vertical
#VALUE! | #VALUE! 2,224 1b
#VALUE! | #VALUE! 1,432 1b
Horizontal Longitudinal  Vertical
#VALUE! | #VALUE! 1,069 Ib
#VALUE! | #VALUE! 658 Ib
Horizontal Longitudinal  Vertical
937 Ib Olb 4301b
#VALUE! | #VALUE! 400 Ib
Horizontal Longitudinal  Vertical
1,405 b 0lb 645 Ib
#VALUE! | #VALUE! 600 Ib

[NOTE: All loads include required overload factors (OLF's). |

Ki\Engineering\Transmission Engineering\TRANS\Design Templates\Wire Loading\Transmission Wire Loading Worksheet (OTRM 160).xIs

Last Modified 05/28/08
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PJF Job #31216-0025.003.6090

Page 1 of 22
11/11/2016

Equipment Loads (Tubular Pole on Lattice Structure) - South Mast - T-Mobile

Constants

hlattice =94 'ﬁ

By =117 ft
Byt =62 - f
Bepar =85+t
Zequip = 114+t

Zopar = 90.5« ft

2, .:=90.5+ ft

pipe*
Tie:=0.75+in

:=0.5+in

ice.nesc *

7

TIA/EIA Win

VUlt =125

Viiai=Viy+ V0.6 =96.825

Vitia = 50
Expyy="C"
Topo,:=1
§Ci=3
Crest,;,==0
Kd = 0.95
GH:= 1.35
Iwind:= if SCtia
087
if SC,,
|10
if SC;;
115

I

icewind '~

1

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

height of lattice structure
Top of Mast AGL

Bot. of Mast AGL

Bot. of Coax AGL (on mast)

elevation of equip.

elevation to CL of coax section
for TIA wind (linear appurtance)

elevation to CL of pipe
section for TIA wind

Radial Ice, TIA

Radial Ice, NESC

d

TIA Ultimate Wind Speed
TIA Nominal
Wind Speed

TIA Basic Wind Speed with Ice
TIA Exposure Category

TIA Topographic Category

TIA Structure Class

Height of Crest, ft

TIA Table 2-2
TIA Sec. 2.6
=1=1.15 =it SC, =1
it SC;,=2
|10
=3 if SCy,=3
H 1.25

TIA Importance
Factor Table 2-3

P

NESC Shape Factors:

Cd

Cdp:=13  Cdpi=16

NESC Overload Factors:

OLF250By:=1.5
OLF250B:=2.5
OLF250C;:=1.0

OLF250C;:=1.0

=145

250B Vertical OLF
250B Transverse Wind OLF
250C Vertical OLF

250C Transverse Wind OLF

1;:=57pcf Ice Density
NESC Wind
Vpesei= 110 NESC 250C 3 sec Gust Speed per OTRM 060
Vinesei=39.5 NESC 250B 3 sec Gust Speed with Ice
=1.0 NESC Importance Factor
33 7 NESC Factors,
ES = 0346' —ht :0306 Table 250_3
(0.67 ’"—)
ft
1
B,:= P =0.834 NESC Factors,
0.56. (0_67. ;tt) Table 250-3
1
* 220
NESC Constant,
ky=1.43 Table 250-3
=125
(1+(2.7-E,+B8,)) Calculated GRF,
RS PE =0.858 Table 250-3
NEU specified multiplier for 250C
Mgyyi=1.25 (OTRM 059.1, Attachment A)

G’RF:Z GRF' mg}f: 1.072

www.PaulJFord.com

Calculated GRF
for 250C

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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TIA/EIA Topographc Coefficients:

K,:=\lif Topo,;, =2/ =1  f,,:=if Topo,, =2 =1 K, :=
|0.43 125
if Topo,;, =3 if Topo,, =3
053 | 2.00
if Topo,, =4 if Topo,;,, =4
|o.72 | 150
else else
|10 |10
Ky equip = if Crest,;,=0| =1 K}, coux =l if Crest,;, =0
| |
else else
Crest,, Crest,;,
Kztequlp:: if Topo,, =1 =1 K, ouni=| i Topo,,=1
|10 |10
else else
H( Ke-Kt)@ H( o
1+ 1+
I K} equip I K} coax

TIA/EIA Exposure Coefficients:

PJF Job #31216-0025.003.6090

@

Page 2 of 22
11/11/2016
if Exp,;,,=“B”| =1
0.0
if Exp,,=“D”
|11
else
|10
=1 K, pipei=|| if Crest;;=0 =1
|
else
e Crest,,
=1 K ppei= || if Topo,, =1 =1
|10
else
H @)
K, K,
1+
I ( Kh.pipe)

NESC Exposure Coefficient:

(55

K. min'= | i Expy,="B”  =0.85 Pt Calculated kz
H 0.7 k.:=2.01- (900 -ft) =1.308 per Table 250-2
if Exp,;,=“D”
|1.03
else
085
zg:= || if Exp,,=“B” =900 alpha,,:=||if Exp,,=“B” =9.5
| 1200 |7
if Exp,,=“D" if Exp,,="D”
| 700 |11
else else
| 900 |o.5

Columbus

Orlando

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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PJF Job #31216-0025.003.6090

& COMPANY Page 3 of 22
11/11/2016
2 2 2
alphay, alphay, alphay,
Zeqm'p v Zcoax v Zpipe v
(1 1 1
Kzoquip=2.01+ f —1301 Kz, =201.|— =1.239  Kz,p:=2.01- f =1.239
Zg Zg Zg
Kz oguip = || I Kz <K piw  =1301 Kz, =11 if Kz, <K, | | =1.239  Kz,,.:=\ if Kz,,, <K_,,;, =1239
H Kzequzp Kz min H K Kz min H Kz, Zpipe Kz min
if Kzogp>2.01 if chw> 2.01 if Kz,5,>2.01
| 2.01 | 2.01 | 201
else else else
‘ Kzequip H KZcoax H ‘pipe
Section Average Section Average
Height Above Ground Height Above Ground
for Wind Load for Wind Load
TIA/EIA Wind Pressure: NESC Wind Pressure:
quceequlp =0.00256 'Psf Kzequip 'KzLequzp Kd Vl tza Iicewind: 7.9 psf q4Z3508 = 0.00256 - Vl nesc 1'psf: 4.0 psf
qz equlp =0.00256- psf KZequip 'Kztequip 'Kd' Vtia2 'Iwind: 34.1 psf q9zZ250c*= 0.00256 - k nesc 'I'psf: 40.5 psf
qucecoax =0.00256 'psf chuax ° Kzt.cuax ° Kd ° Vi.tia2 ° Iicewind =75 psf
9Zcoax = =0.00256- psf KZ Kzt.coax 'Kd' Vtia2 'Iwind: 325 pSf
quC pzpe =0.00256 - psf Kz, plpe Kzt.pipe 'Kd' Vlﬂtia2 'Iicewind: 7.5 psf
plpe =0.00256 'Psf Kz pzpe Kztpz'pe 'Kd ° Vtia2 'Iwind: 325 psf
qucecomp =0.00256 - psf ‘Kz plpe Kzt.pipe 'Kd' Vlﬂtia2 'Iicewind: 7.5 psf
qz cump =0.00256- psf Kz pzpe Kztpz'pe 'Kd' Vtia2 'Iwind: 325 psf

TIA/EIA Design Ice Thickness:

0.1
V4

equip

ft
Kizequip = 33 =1.132 KIZ plpe
tzz equzp =2.0- *Tic ce Kiz.equip ° Kztequip

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

0.1

z . 0.1 Zeoax
pipe
- St
t P = = 1106
f —=1.106 iz.coax 33
33
35 .
zzplpe =2.0- *Tic Kizpipe ° Kztpz'pe =2.074 in
¥=2.122 in
zz coax * =2.0- *Tic ice Kiz‘coax ° Kzt.coax » =2.074 in

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Pipe Extension Loads

Constants

OD:=12.75+in outer diameter of pipe riser
Lppei=55ft Length of pipe riser
MemberLabel,,;,, :=“M2” Member Label in Risa

o T 2
Weight.ice,pe =1y~ ((OD +2+ty pipe) —OD? ) =38.2 plf
T 2
Weight.icepe nese = 14* T ((OD +2+ Fieonese) —OD? ) =8.2 plf

SA4,...,:=0D=1.063 ft

pipe”

Sdice,,,:= 0D+ (2+1,

pipe”

iz.pipe

PJF Job #31216-0025.003.6090
Page 4 of 22
11/11/2016

Projected Surface Area of Pipe

): 1.408 ft Projected Surface Area of Pipe with Ice (TIA)

SAICe g pose = OD + (2 Fipnes) = 1.146 ft - Projected Surface Area of Pipe with Ice (NESC)
TIA/EIA Wind: NESC Wind:
o e Lpipe _ S1.765 Wind.250B ,,,,:= qz,505 * Cdg » SAice iy ese = 5.9 PIf
PPe oD '
Wind Pressure Above Top of Tower:
Caype = ifHArp,-pe <25 =12 Wind.250C ;.. 4pove = 42250c * G'rir* Cdg * S, = 60.0 plf
0.7
Table
if 2.5<Ar,,, <7 2.8 Wind Pressure Below Top of Tower:
(Arpipe - 25) . (08 — 07) mnd'250cplpe4Beluw *=dqZs50c* GRF' CdR ° SApipe =48.0 plf
0.7+
(7-25)
if 7<4r,,;,, <25
(Arppe—T7)+(1.2=0.8)
0.8+
(25-7)
if Ar;,,>25
|12
Wind.TIA e = qzpipe * Gp* Caype * SA,p. = 55.9 plf
IceWind.TIA . := gzice,;,, * Gy + Ca,yype » SAice,,,, = 17.2 plf
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.9039
www.PaulJFord.com 100% Employee Owned

Founded in 1965
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Mast Component Loads

L a=1..4 <---- input number of component slots used
Component Description

1. 6x6x1/4 Hor Tube Cd“”"Pl :i=Cdp mepl =6 in HC”’”Pl i=6+in La,mp1 =7 ft MemLabela,mp1 = “M4”
2. 6x6x1/4 Hor Tube demp2 i=Cdp mep2 i=6+in HC"’”Pz i=6+in Lcomp2 =7 ft MemLabelcomI72 = “M7”
3. 6x6x1/4 Hor Tube demp3 :i=Cdp mep3 i=6+in mep3 i=6+in Lcomp3 :=1.08 ft MemLabelcomI73 = “M9”
4. 6x6x1/4 Hor Tube demp4 :i=Cdp mep4 i=6+in mep4 i=6+in Lcomp4 :=1.08 ft MemLabela,mI74 = “M10”
5. Not Used Cd“”"Ps = Cdp WC"’"PS :=0-in meps :=0-in Lcomp5 =0 ft MemLabelcomI75 =“M4”
6. Not Used Cd“”"Ps = Cdp WC"’"PG :=0-in HC"’”Ps :=0-in meI76 =0 ft MemLabela,mI76 =“M4”
20.8
o _ _ 1208
Welght'lcecump = Id “Te tiz.pipe ° (max (chmp ) Wcump ) + tiz.pipe) - 20.8 plf
20.8
5.1
Weight' icecumpnesc = Id ° ((Wcomp +2. ric&nesc) ° (chmp +2. rice.nesc) - Wcomp ° Hcomp ) = gi plf
5.1
0.5 0.8
SA. =max (W, H. \=|9| s Sdice,, =max (W, H, \+2-1. =8| p
comp "= ( comp > Leomp | — 05 comp *~ ( comp compa) iz.pipe — 0.8
0.5 0.8
14 8.7
. _all_l14 - _ _ 187
Arcompa =1 if max (W"U’"Pa’H"‘””Pa =0/ = 95 Arice'cumpa := |l if max (W"‘””Pa’H"U’"Pa) =0 =117
H 0 2.2 H 0 1.7
else else
| Lcompa | Lcompa + 2. ZL[z.p[pe
max (Wcompa 9 Hcompa) max (Wcompa 7Hcompa) + 2. ZL[z.p[pe

Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789

Phone 614.221.6679 Phone 407.898.9039
Founded in 19465 www.PaulJFord.com 100% Employee Owned
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Page 6 of 22
11/11/2016
1.633 0.956
' i 0.956
Catieocomp = || if ATicecomp <2.5 -
Cagoy = || I Arpyp, <2.5 _ }.233 ice.comp, if Arice comp < o
12 |07 0.7
|12 .
i if 2'5<Aricecum <7
if 2.5<4r,,,, <7 comp_
AVie —2.5).(0.8—-0.7
Moy —2.5)+ (14— 1.2) ( Fice.conp, ) ( )
’ 0.7+ FAEIA-222-G,
L2 (7-2.5) (7-25) Table 2.6
i lf 73Aricecom <25
if 7<4r,,, <25 comp,
A —7)-(1.2-0.8
Arcamp -7 '(20—14) ( rcompa ) ( )
14+ - 0.8+ 557
' (25-7) .
i lf Aricecum 225
if Aoy, =25 comp,
12
|20
TIA/EIA Wind:
11.7
IceWind.TIAcompa::qzicecomp-GH.Cacompa-SAcompa—i-qzicecomp.GH.Caicewmpa.(SAl'cewmpa_ SAcomy | = IEI;Z plf
8.6

35.8
Wind. TIA,,,,, = G+ Clyyy Sy =| 05 | 1
ind. comp,, =AZcompt U acumpa comp, 1 26.3 Pl
26.3
NESC Wind:
32
. 32
Wind.25 OBcumpa =qZrs0p° Cdcompa * max (WCOW!Pa ’ H"U’"Pa) - 3.2 plf
32
27.8
Wind.250C :=qz,500° Grpe Cd emax (W =|278
. comp *=9Z250C* URF* “leomp ( compy 2 comp, |71 27 8
27.8

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965 www.PaulJFord.com

pif

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned



RJF D25h700R"

Mount Load bhi=1..2 <

1. Microflect Tri-Sector Mount

Apoun, =308 ic,yp =91+ WT,

mount mount

A lcemount nesc,

2. (3) 2.375" OD Pipe Mounts

Amount2 5= 0 'ﬁz AicemountZ = 0 'ﬁz WT

mount

Aicemount.nesc2 =0 'ﬁz WTice

3. Not Used

o 2
Amount3 =0 'ﬁ mount

Aicey g, =0 1 WT,

4. Not Used

Amount4 5= 0 'ﬁz Aicemount4 = 0 'ﬁz WT

mount

TIA/EIA Wind:

IceWind.TIA =gqzice,

mount, equip

VVlnd T]Amounth = qzequlp GH Camount Amountb I: 165 8:| Ibf

NESC Wind:

VVind'Z“SOBWlUWII =4z350B° Cvdmount 'Aicemounttnesch [27 0 ] lbf

Wind. 250Cm0m’1t =4qzz50c* G’RF' Cvdmount Amoun’}, [208 o :| lbf

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965 www.PaulJFord.com

:=101.Ib WTice

=4.22-f1 WTice

mount. nesc,

=66-+1Ib WTice

mount. nesc,

=0-Ib WTice

=0-Ib WTice

° GH' Camountb 'Aicemountb I: 116.6 ] lbf

PJF Job #31216-0025.003.6090

Page 7 of 22
11/11/2016
input number of mount slots used
TIA/EIA-222-G NESC Shape
Table 2-8 Factor
_346 Ib Camoum i=1.2 Cal,,wu,,t1 :=Cdp
=150-1b
=190-1b Camoum i=1.2 Cai,,wu,,t2 :=Cdp
=97-1b
=0-Ib Ca,,wum3 i=1.2 Cai,,wu,,t3 :=Cdp
=0-Ib Camoum“ =1.2 Cd o = Cd,

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Equipment Loads

Equipment Description i=1..1 <-— input number of equip slots used

1. RVAPX306R (Penta) ~ OTY,, =3 Lo, =63+in W, =139+in 1, :=82«in WT,, =529-Ibf
2. Not Used OTY, =0 Ly :=0-in W, :=0-in lyg=0vin  WT,, :=0-Ibf

3. Not Used OTY,, :=0 Ly :=0-in W, :=0+in lyg=0cin  WT,, :=0-Ibf

4. Not Used OTY,, :=0 Ly :=0-in W, :=0+in lyg=0vin  WT,, :=0-Ibf

5. Not Used OTY,, :=0 L, :=0-in W, :=0+in lyg=0vin  WT,, :=0-Ibf

6. Not Used OTY,, :=0 Ly :=0-in W, :=0-in lyg=0vin  WT,, :=0-Ibf
Weight,y,, = WT, + OTY,, = [158.7] Ibf

Weight.Ice g,y =1+ OTY  + ((Leqi +2- t,.z,eqm.p) . (Weqi +2- tl-z‘eqm-p) . (reqi +2-1, eqm.p) - (Leqi Wy + teqi)) =[792.1] Ibf

Weight'lceequzpnesc. = Id * QTqu. ° ((Leq.+ 2. ric&nesc) ° (Weq. +2. rice.nesc) ° (teq.+ 2. ric&nesc) - (Leq. ° Weq. ° teq.)) = [ 1576] lbf

2 2
SAog 1= Loy Wey =[6.1] fi Agq =S4,y + OTY,, =[18.2] ft

eq;

Sdice, = (Leqi +2- t,.z,eqm.p) . (Weqi +2- tl-z‘eqm-p) =[8.5] Aice,, :=Sdice,y + OTY,, = [25.4] ft°

SAiceeqﬂescl. = (Leql.—'_ 2. rice‘nesc) ° (Weqi +2 rice.nesc) = [66] ﬂ2 Aiceeqnesci = SAiceeqﬂesci ° QTqul.: [ 199] ﬁ2

L Loy +2+1

eq; iz.equip
dr, == [45] P Tpppp— |
€q; Weql. ice.eq; Weqi + 2. tizequip
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789

Phone 614.221.6679 Phone 407.898.9039
Founded in 19465 www.PaulJFord.com 100% Employee Owned
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Cay, = if Ar,, <2.5 =[1.29] Cltjeg.oq = || 1 Aricgeq <2.5 =[0.727]
|12 o7
if 2.5 <Ai’eq.<7 if 2.5 <Arice4eq,<7
(Areq.— 2.5) <(1.4-12) (Ar,.“,,eq, - 2.5) -(0.8-0.7)
1.2+ 0.7+
(7-2.5) (7-2.5)
it 7<4r,, <25 if 7<Arie e <25 TIAEIA-222-G
(Areq_— 7) (2.0—1.4) (Armmp - 7) [(12—0g) 1able2-8
1.4+ 0.8+
(25-7) (25-7)
if Ar,, >25 if AFip0y 225
|20 |12
TIA/EIA Wind:
IceWind TIA oy, = 4Zice iy * G Cagg + Aoy +qZiCCopuip® Gpr* Cltige o * (A ice,, — Aeqi) =[307.1] ibf
Wind. Tl sguip 3= Geguip® Gri* Cleg * Aoy = [1084.1] Ibf
NESC Wind:
Wind.2508 oy, = qz3508* Cldp* AiCC oy yose = [127.0] ibf
Wind.250C g,y = 4z350¢ * G'ppe Cdp= Ay = [1268.0] Ibf
Orlando

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965

www.PaulJFord.com
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Winter Park, FL 32789
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Coax Loads - Southwest Leg
Coax Cable Description ki=1..1 <-—- input number of coax cable slots used
1. Heliax 1-1/4"g QTYCOM1 =24 NPa,wC1 =06 ODCOM1 :=1.48+in WT, coax, =0.50-plf L., =20-ft
2. Not Used QTYCOM2 =0 NPCOM2 =0 ODCOM2 :=0-in WT, coax, = =0.plf Lam2 =0-ft
3. Not Used QTYCO% =0 NPa,wC3 =0 ODCOM3 :=0-in WTwax3 :=0.plf Lam3 =0-ft
4. Not Used QTYCOM“ =0 NPCOM“ =0 0D00M4 :=0-in WTwax4 :=0.plf Lcoax“ =0-ft
5. Not Used QTYCOM5 =0 NPCOM5 =0 ODCOM5 :=0-in WTwax5 :=0.plf Lam5 =0-ft
6. Not Used QTYCOM6 =0 NPCOM6 =0 ODCOM6 :=0-in WTwax6 :=0.plf Lam6 =0-ft
SACO(DC = NPcoax ° ODCU(IX [O 7] f
29 k k
13 Input coax vertical
coaxspani=| 15 |.ft Span between
15 attachment joints for
12.5 PLS Loads SAice gy = || if NPpqe =0 =[11] ft
o
else
| ((NPcoax ° ODcoax ) + (2 ° tiz coax))
‘ k k ‘
Welghtcoax WTCU(DCk * QT CU(IX [ 12 O] plf SAiceCUIIX.}’lé‘SCk = lf NPCU(IX O = [0'8] ﬁ
Jo
else
| ((NPcoax ° ODcoax ) + <2 ° rlce.nexc))
‘ k k
2
Welght[cecoaxk = (% ° ((ODCO(DCk + 2 * tl’ZL’U(IX) - 0 LO(DC ) QT CU(IX Id) = [220'0] plf
2
Weight'lcecoaxnesck = (% * ((ODCO(JXk + 2 * riCé‘.}’lé‘SC) - 0 LO(DC ) QT CU(I)C Id) = [29'5 ] p”
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.9039

Founded in 19465 www.PaulJFord.com 100% Employee Owned
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L
CU(le
AV e 1= =[162.2] Aspect Ratio of Coax
K ODCOMk
Cl gy = || if Aoy <2.5 =[1.2]
o7
if 2.5 <Arwax <7
(Arwaxk - 2.5) -(0.8-0.7)
0.7+
(7-2.5)
if 7 S Argpr, <25
(Arm ) «(1.2-0.8)
0.8
* (25-7)
if Arwax >25
|12
TIA/EIA Wind:
IceWind.T. IAcoaxk i=qzice, 0 Gy Cawaxk . SAicewan =[13.3] plf

Wind.TIA * Gy Clgog * SAcoar, =[39.0] plf

coax LO(lX

Columbus
250 E Broad St, Suite 600
Columbus, OH 43215

Phone 614.221.6679
Founded in 1965 www.PaulJFord.com
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TIAJEIA-222-G, Table 2-8

Orlando
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NESC Wind for Coax on Pipe Mast Risa Model:

VVind'Z‘SOBcuax.pipek =dqZy508° Cdcuax ° SAicecoaxnesck = [48 ] plf

Wind.250C

coaxpipe.Abuvek :

=4qzzs0c* G,RF' Cdcoax ° SAcuaxk = [466] plf

VVind'Z‘SOCCOMpipe.Beluwk =dqZys0c* GRF ° Cdcoax ° SAcuaxk = [373 ] plf

NESC Loads For PLS Model:

Weight.250B o4 or = ( > Weight, ..+ > Weight.Ice,,,, nm) - coaxspan « OLF250B,,
Wind.2508 ., nor = 922508 * Coax * ( > SAiceCOM‘nesc) - coaxspan + OLF250B

Weight.250C .,y por*= ( > Weightcoax) - coaxspan + OLF250C,

C

Wind.250C ., 1 pr = 92250 * Grr* Cd. o * ( > SACWX) - coaxspan - OLF250C

~ o~ o u T N R g - w

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965 www.PaulJFord.com
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Summary of Loads - PLS Coax Load Inputs

NESC 250B_X-dir - Wind w/ Ice

PJF Job #31216-0025.003.6090
Page 13 of 22
11/11/2016

Joint Vertical Transverse Longitudinal
Label Load (lbs) Load (lbs) Load (lbs) Load Comment
C1 1807 346 0 Coax Load
C2 810 155 0 Coax Load
C3 935 179 0 Coax Load
C4 935 179 0 Coax Load
C5 779 149 0 Coax Load

NESC 250C_X-dir - Wind w/o Ice

Joint  Vertical Transverse Longitudinal
Label Load (lbs) Load(lbs) Load(lbs) Load Comment

C1 348 1081 0 Coax Load
C2 156 485 0 Coax Load
C3 180 559 0 Coax Load
C4 180 559 0 Coax Load
C5 150 466 0 Coax Load

Columbus

250 E Broad St, Suite 600

Columbus, OH 43215

Phone 614.221.6679

Founded in 1965 www.PaulJFord.com

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Summary of Loads - Risa Loads Inputs

BLC 2 Weight of Equipment

Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Y

- < < < < < < < <

-101.0 52.0
-66.0 52.0
0.0 52.0
0.0 52.0
-158.7 52.0
52.0

52.0

52.0

52.0

52.0

Member Distributed Loads - Rows 1-6: Coax 1-6 Weight

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
Page 14 of 22
11/11/2016

Member Label Direction Start Magnitude [Ib/t] End Magnitude [Ib/t] Start Location [ft,%) End Location [ft, %]

M2
M2
M2
M2
M2
M2

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

Y

< < < < =<

-12.0

-12.0

www.PaulJFord.com

23.0
23.0
23.0
23.0
23.0
23.0

52.0
52.0
52.0
52.0
52.0
52.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 3 Weight of Ice on Mast & Equipment - TIA
Member Point Loads

Member Label Direction Magnitude [Ibk-+t] Location [ft,%]

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Y

< < < <€ < <€ < < <

-346.0 52.0
-190.0 52.0
0.0 52.0
0.0 52.0
-792.1 52.0
52.0

52.0

52.0

52.0

52.0

Member Distributed Loads
Row 1: Weight of Ice on Mast

Rows 2-7: Coax 1-6

Rows 8-13: Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
Page 15 of 22
11/11/2016

Member Label Direction Start Magnitude [IbAt] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft,%)]

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

Y

< < < < < < << < = <<

-38.2
-220.0

-20.8
-20.8
-20.8
-20.8

-38.2
-220.0

-20.8
-20.8
-20.8
-20.8

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
52.0
52.0
52.0
52.0
52.0
52.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 4 TIA_X-dir - Wind w/ Ice

Member Point Loads

Member Label Direction Magnitude [Ibk-+t] Location [ft,%]

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

X

Al A A A AP A S a4

116.6 52.0
0.0 52.0
52.0

52.0

307.1 52.0
52.0

52.0

52.0

52.0

52.0

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
Page 16 of 22
11/11/2016

Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

RRREIRIRIIRRIRER

17.2 17.2
13.3 13.3
1.7 11.7
1.7 11.7
8.6 8.6
8.6 8.6

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
52.0
52.0
52.0
52.0
52.0
52.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 5 TIA_X-dir - Wind w/o Ice

Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

X

A Al S AP I A A

165.8 52.0
0.0 52.0

52.0
52.0

1084.1 52.0

52.0
52.0
52.0
52.0
52.0

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
Page 17 of 22
11/11/2016

Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft,%]

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX

55.9

39.0

35.8
35.8
26.3
26.3

55.9

39.0

35.8
35.8
26.3
26.3

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
52.0
52.0
52.0
52.0
52.0
52.0
0.0
0.0
0.0
0.0
0.0
0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 6 TIA_Z-dir - Wind w/ Ice

Member Point Loads

Member Label Direction Magnitude [Ibk-+t] Location [ft,%]

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

7

PN NN NN NN

116.6
0.0

307.1

52.0
52.0
52.0
52.0
52.0
52.0
52.0
52.0
52.0
52.0

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

PJF Job #31216-0025.003.6090
Page 18 of 22
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Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]

Columbus

250 E Broad St, Suite 600

Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ

17.2
13.3

11.7
11.7
8.6
8.6

17.2
13.3

1.7
1.7
8.6
8.6

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
52.0
52.0
52.0
52.0
52.0
52.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 7 TIA_Z-dir - Wind w/o Ice

Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Vi

MNNNNNNNNMN

165.8 52.0
0.0 52.0

52.0
52.0

1084.1 52.0

52.0
52.0
52.0
52.0
52.0

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
Page 19 of 22
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Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
M4
M7
M9
M10
M4
M4

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ

55.9

39.0

35.8
35.8
26.3
26.3

55.9

39.0

35.8
35.8
26.3
26.3

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
520
520
520
520
520
520
0.0
0.0
0.0
0.0
0.0
0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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3L.C 8 NESC 250B_X-dir - Wind w/ Ice

Member Point Loads

Member Label Direction Magnitude [Ibk-+t] Location [ft,%]

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

X

Al A A A AP A S a4

27.0 52.0

1

0.0 52.0
52.0
52.0
27.0 52.0
52.0
52.0
52.0
52.0
52.0

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
Page 20 of 22
11/11/2016

Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965
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5.9
4.8

3.2
3.2
3.2
3.2

5.9
4.8

3.2
3.2
3.2
3.2

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
52.0
52.0
52.0
52.0
52.0
52.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 9 NESC 250C_X-dir - Wind w/o Ice

Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft, %]
M2 X 208.5 52.0 Mount 1
M2 X 0.0 52.0 Mount 2
M2 X 52.0 Mount 3
M2 X 52.0 Mount 4
M2 X 1268.0 52.0 Equipment 1
M2 X 52.0 Equipment 2
M2 X 52.0 Equipment 3
M2 X 52.0 Equipment 4
M2 X 52.0 Equipment 5
M2 X 52.0 Equipment 6

Member Distributed Loads

Row 1: Wind on Mast Above Top of Tower

Row 2-7: Wind on Coax 1-6 Above Top of Tower
Row 8: Wind on Mast Below Top of Tower

Row 9-14: Wind on Coax 1-6 Below Top of Tower
Row 15-20: Wind on Mast Components 1-6

Member Label Direction Start Magnitude [Ib/ff] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]

M2 PX 60.0 60.0 32.0 55.0

M2 PX 46.6 46.6 32.0 52.0

M2 PX 32.0 52.0

M2 PX 32.0 52.0

M2 PX 32.0 52.0

M2 PX 32.0 52.0

M2 PX 32.0 52.0

M2 PX 48.0 48.0 0.0 32.0

M2 PX 37.3 37.3 23.0 32.0

M2 PX 23.0 32.0

M2 PX 23.0 32.0

M2 PX 23.0 32.0

M2 PX 23.0 32.0

M2 PX 23.0 32.0

M4 PX 27.8 27.8 0.0 0.0

M7 PX 27.8 27.8 0.0 0.0

M9 PX 27.8 27.8 0.0 0.0

M10 PX 27.8 27.8 0.0 0.0

M4 PX 0.0 0.0

M4 PX 0.0 0.0
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.9039

Founded in 19465 www.PaulJFord.com 100% Employee Owned



E’ PAUL J. FORD

& COMPANY

BLC 10 Weight of Ice on Mast & Equipment - NESC
Member Point Loads

Member Label

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Direction Magnitude [Ib k-ft] Location [ft,%]

Y

< < <222 <<

-150.0
97.0
0.0
0.0
-157.6

52.0
52.0
52.0
52.0
52.0
52.0
52.0
52.0
52.0
52.0

Member Distributed Loads
Row 1: Weight of Ice on Mast

Rows 2-7: Coax 1-6

Rows 8-13: Mast Components 1-6

PJF Job #31216-0025.003.6090

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

Page 22 of 22
11/11/2016

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

Y

< < < << << << <<=

-8.2 -8.2
-29.5 -29.5
-5.1 -5.1
-5.1 -5.1
-5.1 -5.1
-5.1 -5.1

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/t] Start Location [ft,%] End Location [ft,%]

0.0
52.0
52.0
52.0
52.0
52.0
52.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Equipment Loads (Tubular Pole on Lattice Structure) - South Mast - AT&T

Constants NESC Shape Factors:

Rigriice =94+ ft height of lattice structure Cdp:=13 Cdr:=1.6 Cd, i =1.45

e = 117 -t Top of Mast AGL NESC Overload Factors:

Dras =62 - ft Bot. of Mast AGL OLF250B,:=1.5  250B Vertical OLF

Deoar =85 -f1 Bot. of Coax AGL (on mast) OLF250B;:=25  250B Transverse Wind OLF

Zequp =105 /1 elevation of equip. _ OLF250C,=1.0  250C Vertical OLF
elevation to CL of coax section

Zeoax =905 <t for TIA wind (linear appurtance) OLF250C;=1.0  250C Transverse Wind OLF
elevation to CL of pipe

Zpipe =905t section for TIA wind
Viee:=0.75+in Radial Ice, TIA 1=57pef Ice Density
d = .pc
Ficonese:=0.5in Radial Ice, NESC
TIA/EIA Wind NESC Wind
V=125 TIA Ultimate Wind Speed Vpesei= 110 NESC 250C 3 sec Gust Speed per OTRM 060
TIA Nominal
Via’=Vu* V0.6 =96.825  \nring Speed Vinesei=39.5 NESC 250B 3 sec Gust Speed with Ice
I:=1.0 NESC Importance Factor
v..:==50  TIABasic Wind Speed with Ice P
Exp,,:=“C”  TIA Exposure Category 33 7 NESC Factors,
E:=0346+.|—| =0.306
s Table 250-3
Topo,, =1 TIA Topographic Category (0.67 . %”)
SC,,:=3 TIA Structure Class .
. B,:= =0.834 NESC Factors,
Crest,;,:=0 Height of Crest, ft 0.56- (O 67 - hmaS,) Table 250-3
K,;=095  TIATable 2-2 - — Jt
Gyi=135 TIA Sec. 2.6
" _ NESC Constant,
k,:==1.43 Table 250-3
1,..:=1if SC,,=11=1.15
wind *= || 11 2% a =it sc, =11 =125
087 [
if SC,, =2 £ —o
1 tia =
|10 10 (1+(7-E-8") Calculated GRF,
if SC,. =3 M Grri= PE =0.858 Table 250-3
H 15 if §C,;,=3 v
' H 1.25 _ NEU specified multiplier for 250C
Mgyyi=1.25 (OTRM 059.1, Attachment A)
/ =1 TIA Importance
feewind Factor Table 2-3 G'pi= Gpp» Mgyy=1.072 Calculated GRF
‘ for 250C
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789

Phone 614.221.6679 Phone 407.898.9039
Founded in 1965 www.PaulJFord.com 100% Employee Owned
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TIA/EIA Topographc Coefficients:

K,:=\lif Topo,;, =2/ =1  f,,:=if Topo,,=2 =1 K, :=
|0.43 125 0.0
if Topo,;, =3 if Topo,, =3
053 | 2.00 |11
if Topo,,, =4 if Topo,;, =4 else
|o.72 | 150 |10
else else
|10 |10
Ky equip=|| if Crest,;;=0 =1 K, coux =l if Crest,;, =0/ =1
1 1
elee elee
Crest,, e Crest,;,
K. equip= || i Topo,, =1 =1 Kepar=|| If Topo,,=1 =1
|10 |10
else else
[y [y
K,-K, KK,
1+ 1+
I ( K} equip ) I ( thoax)

TIA/EIA Exposure Coefficients:

if Exp,q=
| 1200

if Exp,, =
| 700

else
| 900

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

z.min *

thipe =

K,

zt.pipe :

if Exp,,,=“B”

if Exp,,=“D”

PJF Job #31216-0025.003.6090
Page 2 of 22
11/11/2016

if Crest,, =0

|

else
. pipe

f/iu ﬁ

e Crest,

if Topo,, =1
|10
else

2

=1

tia

=1

()
K, K,)

Kh. pipe

NESC Exposure Coefficient:

=|lif Exp,,=“B”| =0.85
07 k.:=2.01- ( mast
ifHExp,m o 900 - ft
|1.03
else
085
“B” | =900 alpha,,:=|\|if Exp,,=*“B” ' =9.5
7
“D” ifHExp”-a =“D”
|11
else
|o.5

www.PaulJFord.com

|

2

(55

=1.308

Calculated kz
per Table 250-2

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Zeqm'p bt Zcoax i
(1 1
Kzoquip=2.01+ f —1279 Kz, =201.|—2
Zg Zg
Kzequip = || if KZequzp<Kz min =1.279 chuax'= if KZCU(IXSKZ min
H Kzequzp Kz min H K Kz min
if Kz,pp>2.01 if chw> 2.01
| 2.01 | 2.01
else else
‘ Kzequip H KZcoax
Section Average
Height Above Ground
for Wind Load
TIA/EIA Wind Pressure:
quceequlp =0.00256 'Psf Kzequip ° KzLequzp Kd Vl tza Iicewind =78 psf
qz equlp =0.00256- psf KZequip 'Kztequip 'Kd' Vtia2 'Iwind: 33.5 psf
qucecoax =0.00256 'psf chuax ° Kzt.cuax ° Kd ° Vi.tia2 ° Iicewind =75 psf
9Zcoax = =0.00256- psf KZ Kzt.coax 'Kd' Vtia2 'Iwind: 32.5 pSf
quC pzpe =0.00256 - psf Kz, plpe Kzt.pipe 'Kd' Vlﬂtia2 'Iicewind: 7.5 psf
plpe =0.00256 'Psf Kz pzpe Kztpz'pe 'Kd ° Vtia2 'Iwind: 325 psf
qucecomp =0.00256 - psf ‘Kz plpe Kzt.pipe 'Kd' Vlﬂtia2 'Iicewind: 7.5 psf
qz cump =0.00256- psf Kz pzpe Kztpz'pe 'Kd' Vtia2 'Iwind: 325 psf

TIA/EIA Design Ice Thickness:

0.1
V4

equip

St
Kizequip:z T =1.123 Kizpipe =
li, equip’ =20- *Fic ce Kiz.equip * Kztequip

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

0.1

Zplpe
t
L =1.106
33
zzplpe
»=2.105 in

iz.coax ‘"

PJF Job #31216-0025.003.6090
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2
Zpipe alphay,
t
=1.239 plpe :=2.01- 1L =1.239
z
g
=1.239 Ksz‘pe': if szlpeng min | =1.239
Hszpe Kz min
if Kszpe >2.01
| 201
else
|0

Section Average
Height Above Ground
for Wind Load

NESC Wind Pressure:

«1-psf=4.0 psf

=0.00256 -V,

q4Z250B = i.nesc

q9zZzs0c: :=0.00256 - k nesc 'I'psf: 40.5 psf

0.1

Zeoax
1
|- =1.106
33
= 2 0 }" Kizpipe * Kztpipe 3 = 2074 in
=2.0- *Tic ice Kizcoax 'Kzt.coax . =2.074 in

www.PaulJFord.com

Orlando

1801 Lee Rd, Suite 230
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Pipe Extension Loads

Constants

OD:=12.75+in outer diameter of pipe riser
Lppei=55ft Length of pipe riser
MemberLabel,,;,, :=“M2” Member Label in Risa

2
Weight.ice,;,, =1, % . ((OD +2+ty pipe) —OD? ) -0=0 plf

2
Weight' icepip&nesc = Id ° % ° (<0D + 2. ric&nesc) - 0D2 ) -0=0 plf

SA4,...,:=0D=1.063 ft

pipe *
SAice, .= OD + (2+1;, i) = 1.408 ft
SAicepipe.nesc =0D+ <2 ° ricennesc) =1.146 ﬁ
TIA/EIA Wind:
L .
‘pipe
Aryipe = oD =51.765
Caype = || it A7, <2.5 =12
o7 Table
if 2.5<4r,,. <7 2-8
(Ar,;p.—2.5)+(0.8-0.7)
0.7+
(7-25)
it 7<Ar,,, <25
(Arype—7)+(1.2-08)
0.8+
(25-7)
if Ar,,.>25
|12

Wind.TIA e = qZpipe * Gpr* Caypipe * SA,pipe = 0=0 plf
IceWind.TIA,,, := gzice,,, » G+ Ca,,,, + SAice,,;,,» 0=0 plf

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

PJF Job #31216-0025.003.6090
Page 4 of 22
11/11/2016

See T-Mobile Calcs for Pipe
Extension Loads

Projected Surface Area of Pipe
Projected Surface Area of Pipe with Ice (TIA)

Projected Surface Area of Pipe with Ice (NESC)

NESC Wind:

VVlndZ.s()Bplpe =dqZys0p° CdR . SAicepipe‘nesc «0=0.0 plf

Wind Pressure Above Top of Tower:
mnd'250cplpe4Above =dqZzs0c* G,RF' CVdR ° SApipe -0=0.0 plf

Wind Pressure Below Top of Tower:
mnd'250cplpe4Beluw =dqZzs0c* GRF' CdR ° SApipe -0=0.0 plf

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned



R

PAUL J. FORD
& COMPANY

PJF Job #31216-0025.003.6090

Page 5 of 22
11/11/2016
Mast Component Loads - NOT USED
L a=1..1 <---- input number of component slots used
Component Description
1. 6x6x1/4 Hor Tube Cd“”"Pl :i=Cdp mepl =0 in Hmmp1 :=0+in La,mp1 =0 ft MemLabela,mp1 = “NA”
2. 6x6x1/4 Hor Tube demp2 i=Cdp mep2 :=0-in Hmmp2 :=0+in Lcomp2 =0 ft MemLabela,mI72 = “NA”
3. 6x6x1/4 Hor Tube demp3 :i=Cdp mep3 i=0-in mep3 :=0+in Lcomp3 =0 ft MemLabelcomI73 = “NA”
4. 6x6x1/4 Hor Tube demp4 :i=Cdp mep4 i=0-in mep4 =0-in Lcomp4 =0 ft MemLabela,mI74 = “NA”
5. Not Used Cd“”"Ps = Cdp WC"’"PS :=0-in HC"’”Ps =0-in Lcomp5 =0 ft MemLabelcomI75 =“NA”
6. Not Used Cd“”"Ps = Cdp WC"’"PG :=0-in Hmmp6 =0-in Lc"’”l’a =0 ft MemLabela,mI76 =“NA”
Weight' icecamp = Id “Te tiz.pipe ° (max (chmp » "V comp ) + tiz.pipe) 0= [OO] plf
Weight' icecumpnesc = Id ° ((Wcomp +2. ric&nesc) ° (chmp +2. rice.nesc) - Wcomp ° Hcomp ) 0= [OO] plf
SAcomp +=max (me , Hcompa) =[o0] fr SAicey, ©=max (mepa ,mepa) 2+t e =[03] f1
Aoy, = || if max (me , mepa) =0 =J0] Aigecomp, = || 1f max (me , mepa) =0 =[0]
o o
else else
| Lcomp | Lcomp + 2. ZLiz.pipe
‘ max (W Hcompa) ‘ max (Wcompa 7Hcompa) + 2. ZLiz.pipe
| |
Columbus Orlando

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
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Ca =||if 4r <25

comp | = comp =

|12
if25<dr, <7

comp

1.2+

“[12]

(Arcompa - 2.5) <(1.4-12)

(7-2.5)
if 7<A4r,,, <25

(Arwmp - 7) <(2.0-1.4)

1.4+

(25-7)
if Ar >25

comp =

H 2.0

TIA/EIA Wind:

ice.cumpa =

PJF Job #31216-0025.003.6090

Page 6 of 22
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if Ao comp <2.5 =[0.7]
|07
if 2.5<Arie comp <7

(Ar,-cmmpa - 2.5) -(0.8-0.7)

0.7+ FAEIA-222-G,
(7-25)  Taple 2-8
if 7 <A e comp <25
(Arwmp - 7) «(1.2-0.8)
0.8
* (25-7)

if Arice.cumpa > 25

H 12

IceWind. TIAcompa 1= qzice sy, Gyt Cacompa . SAcompa +qzice o, » Ge Caice‘compa . (SAicecumpa - SAcompa) -0=[0.0] pif

VVlnd' TIACOWlpa = qZCOWlp * GH * Cacumpa * SAcumpa = [ OO] plf

NESC Wind:

Wind.25 OBcumpa =qz,505+ Cd,

comp

-max(W,

Wind.250C =dqZys0c* GRF' Cd

comp . : comp .

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

comp 3" Lcomp

H, )=[0-0]pr

- max (Wcompa , H"”’"Pa) =[0.0] pif

www.PaulJFord.com
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Mount Load bhi=1..2 <

1. Microflect Tri-Sector Mount

Apoun, =308 ic,yp =91+ WT,

mount mount

A lcemount nesc,

2. (3) 2.375" OD Pipe Mounts

Amount2 5= 0 'ﬁz AicemountZ = 0 'ﬁz WT

mount

Aicemount.nesc2 =0 'ﬁz WTice

3. Not Used

o 2
Amount3 =0 'ﬁ mount

Aicey g, =0 1 WT,

4. Not Used

Amount4 5= 0 'ﬁz Aicemount4 = 0 'ﬁz WT

mount

TIA/EIA Wind:

IceWind.TIA =gqzice,

mount, equip

VVlnd T]Amounth = qzequlp GH Camount Amountb I: 162 9:| Ibf

NESC Wind:

VVind'Z“SOBWlUWII =4z350B° Cvdmount 'Aicemounttnesch [27 0 ] lbf

Wind. 250Cm0m’1t =4qzz50c* G’RF' Cvdmount Amoun’}, [208 o :| lbf

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965 www.PaulJFord.com

:=101.Ib WTice

=4.22-f1 WTice

mount. nesc,

=66-+1Ib WTice

mount. nesc,

=0-Ib WTice

=0-Ib WTice

° GH' Camountb 'Aicemountb I: 114.6 ] lbf

PJF Job #31216-0025.003.6090
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input number of mount slots used
TIA/EIA-222-G NESC Shape
Table 2-8 Factor
_346 Ib Camoum i=1.2 Cal,,wu,,t1 :=Cdp
=150-1b
=190-1b Camoum i=1.2 Cai,,wu,,t2 :=Cdp
=97-1b
=0-Ib Ca,,wum3 i=1.2 Cai,,wu,,t3 :=Cdp
=0-Ib Camoum“ =1.2 Cd o = Cd,

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Equipment Loads
Equipment Description ii=1..2 <---- input number of equip slots used
1. KMW AM-X-CD-14-65 oTY, eq, = Leq1 :=48-in Weq1 :=11.8+in fog, "= 5.9-in WTeq1 :=36.4 - Ibf
2TTAW-07BP111-001 QTqu2 =3 Leq2 :=9.9.in Weq2 :=6.7+in fog, "= S5.4+in WTeq2 :=18 - Ibf
3. Not Used QTqu3 =0 Leq3 :=0-in Weq3 :=0-in log, = 0-in WTeq3 :=0.Ibf
4. Not Used QTqu4 =0 Leq4 :=0-in Weq4 :=0-in feg, = 0-in WTeq4 :=0.Ibf
5. Not Used QTqu5 =0 Leq5 :=0-in Weq5 :=0-in fogy = 0-in WTeq5 :=0.Ibf
6. Not Used QTYqu =0 Lqu :=0-in Weq6 :=0-in fogy = 0-in WTeq6 :=0.Ibf
. 109.2
Welghteqm-pi = WTeqi <QTY,, = [ 54'0] Ibf

Weight.Ice, gy =14 OTY,, ((L 2. t,zeqmp) (W +2. t,”qu,p) ( 42. t,zeqmp) (Leq.-Weq.-teq.)):ﬁ?ig] Ibf

Weight.[ceeqmp nese, =1, QT ((L 2P, nesc) (W +2ri nesc) ( 207 nesc) (Leq. ) Weq. ) teq-)) = I:?;g] Ibf

— _139] 42 __ | 118 42
SAeqi - Leqi ) Weqi N [0,5 ] f Aeqi - SA"’qi FOTYy, = [ 1.4 ] st
. _ 158 42 _ _|17.4] .2
SAlcee (L 421, equlp) (W +2-1, eqmp) = [ L1 ] ft Aice,, SAlceeq orY,, = [ 39 ] ft
SAice L,, +2-r, W,, +2-r ft Aice, =SAice «QTY,, = 13.1 fi
eq. nesc ( ice. nesc) ( ice. nesc) eq. nesc eq. nesc €ql. - 1'7
Leqi 41 L + 2. tzz equip 13
Areq.:z :[ : ] Arlceeq - [ . :|
i W"qf L5 Weq +2 * bz equip 1.3
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789

Phone 614.221.6679 Phone 407.898.9039
Founded in 19465 www.PaulJFord.com 100% Employee Owned
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Ca,, =||if 4r,, <2.5 :[1'27] Clty g = || it A7y <2.5 :[0-717]
eq; eq; 12 ice.eq; ice.eq; 07
H 12 H 0.7
if 2.5 <Ai’eq.< 7 if 2.5 <Arice4eq,< 7
(Areq.— 2.5) <(1.4-12) (Ar,-ce,eq.—Z.S) -(0.8-0.7)
1.2+ 0.7+
(7-25) (7-2.5)
it 7<4r,, <25 if 7<Arie e <25 TIAEIA-222-G
(Areq_—7)-(2.0—1.4) (Armmp —7)-(1.2—0.8) [able 2-8
1.4+ 0.8+
(25-7) (25-7)
if Ar,, >25 if AFip0y 225
Hz.o H 12
TIA/EIA Wind:
IceWind.TIA,, . :=qzice, . +Gy-Ca,, +A, +qzice, = +Gy-Ca,.. «(dice, —A. \=|192 | 1p
cevvind. equipl.'_ quceequip H aeql. eq; quceequip H aic&eqi ( lceeqi eql.)_ 30.8 f
. 678.1
Wind. T]Aequipi = GZoquip* Op Caeqi -Aeq[ = [ 75 1 ] Ibf
NESC Wind:
Wind.250B, = gzspp+ Cdpe Ai _[835] oy
. equipi =d4Z508 F lceeq.nesci - 11.2
. , [820.2
VVlnd.Z.s()Ceqm-p[:: q225oc' GRF' CdF'Aeql.: 960:| Ibf
Columbus Orlando

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965
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Coax Loads - Southeast Leg
Coax Cable Description ki=1..1 <-—- input number of coax cable slots used
1. Heliax 1-1/4"g QTYCOM1 =06 NPCOM1 =3 ODa,wC1 :=1.48+in WT, coax, =0.50-plf L, —20 o ft
2. Not Used QTYCOM2 =0 NPCOM2 =0 ODCOM2 :=0-in WT, coax, = =0.plf Lam2 =0-ft
3. Not Used QTYCO% =0 NPa,wC3 =0 ODCOM3 :=0-in WTwax3 :=0.plf Lam3 =0-ft
4. Not Used QTYCOM“ =0 NPCOM“ =0 0D00M4 :=0-in WTwax4 :=0.plf Lcoax“ =0-ft
5. Not Used QTYCOM5 =0 NPCOM5 =0 ODCOM5 :=0-in WTwax5 :=0.plf Lam5 =0-ft
6. Not Used QTYCOM6 =0 NPCOM6 =0 ODCOM6 :=0-in WTwax6 :=0.plf Lam6 =0-ft
SACO(DC = NPcoax ° ODCU(IX [O 4] f
29 k k
13 Input coax vertical
coaxspani=| 15 |.ft Span between
15 attachment joints for
125 PLS Loads SAice gy = || if NPpqe =0 =[0.7] st
o
else
| ((NPcoax ° ODcoax ) + (2 ° tiz coax))
‘ k k ‘
Welghtcoax WTCU(DCk * QT CU(IX [3 O] plf SAicecuax.nesck = lf NPCU(IX O = [0'5 ] ﬁ
Jo
else
| ((NPcoax ° ODcoax ) + <2 *Tice nevc))
‘ . . e
2
Welght[cecoaxk = (% ° ((ODCO(DCk + 2 * tl’ZL’U(IX) - 0 LO(DC ) QT CU(IX Id) = [55'0] plf
2
Weight'lcecowanesck = (% * ((ODCO(JXk + 2 * rice.nesc’) - 0 LO(DC ) QT CU(I)C Id) = [ 74] plf
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.903%
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L
CU(le
AV e 1= =[162.2] Aspect Ratio of Coax
K ODCOMk
Cl gy = || if Aoy <2.5 =[1.2]
o7
if 2.5 <Arwax <7
(Arwaxk - 2.5) -(0.8-0.7)
0.7+
(7-2.5)
if 7 S Argpr, <25
(Arm ) «(1.2-0.8)
0.8
* (25-7)
if Arwax >25
|12
TIA/EIA Wind:
IceWind.T. IAcoaxk i=qzice, 0 Gy Cawaxk . SAicewan =[8.7] pif

Wind.TIA * Gy Clgog * SAcoar, =[19.5] plf

coax LO(lX

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965 www.PaulJFord.com
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TIAJEIA-222-G, Table 2-8

Orlando
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NESC Wind for Coax on Pipe Mast Risa Model:

VVind'Z‘SOBcuax.pipek =dqZy508° Cdcuax ° SAicecoaxnesck = [26] plf

VVind'Z‘SOCCOMpipe.Abuvek =dqZs0c* G,RF' Cdcoax ° SAcuaxk = [233 ] plf

VVind'Z‘SOCCOMpipe.Beluwk =dqZys0c* GRF ° Cdcoax ° SAcuaxk = [ 18.6 ] plf

NESC Loads For PLS Model:

Weight.250B o4 or = ( > Weight, ..+ > Weight.Ice,,,, nm) - coaxspan « OLF250B,,
Wind.2508 ., nor = 922508 * Coax * ( > SAiceCOM‘nesc) - coaxspan + OLF250B

Weight.250C .,y por*= ( > Weightcoax) - coaxspan + OLF250C,

C

Wind.250C ., 1 pr = 92250 * Grr* Cd. o * ( > SACWX) - coaxspan - OLF250C

~ o~ o u T N R g - w

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
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Summary of Loads - PLS Coax Load Inputs
NESC 250B_X-dir - Wind w/ Ice
Joint Vertical Transverse Longitudinal
Label Load (lbs) Load(lbs) Load(lbs) Load Comment
C1 452 190 0 Coax Load
C2 203 35 0 Coax Load
C3 234 93 0 Coax Load
C4 234 98 0 Coax Load
C5 195 52 0 Coax Load
NESC 250C_X-dir - Wind w/o Ice
Joint  Vertical Transverse Longitudinal
Label Lload(lbs) Load(lbs) Load(bs) Load Comment
C1 a7 51 0 Coax Load
Cc2 39 242 0 Coax Load
C3 45 280 0 Coax Load
C4 45 280 0 Coax Load
C5 38 233 0 Coax Load
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.9039
Founded in 19465 www.PaulJFord.com 100% Employee Owned
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Summary of Loads - Risa Loads Inputs

BLC 2 Weight of Equipment

Member Point Loads

Member Label Direction Magnitude [Ibk-+t] Location [ft,%]

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Y

< < < <€ < <€ < < <

-101.0 43.0
-66.0 43.0
0.0 43.0
0.0 43.0
-109.2 43.0
-54.0 43.0
43.0

43.0

43.0

43.0

Member Distributed Loads - Rows 1-6: Coax 1-6 Weight

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
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Member Label Direction Start Magnitude [Ib/t] End Magnitude [Ib/ff] Start Location [ft %] End Location [ft,%]

M2
M2
M2
M2
M2
M2

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

Y

< < < < <

-3.0

-3.0

www.PaulJFord.com

23.0
23.0
23.0
23.0
23.0
23.0

43.0
43.0
43.0
43.0
43.0
43.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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RJF D25h700R"

BLC 3 Weight of Ice on Mast & Equipment - TIA
Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft,%]
M2 Y -346.0 43.0

Mount 1
M2 Y -190.0 43.0 Mount 2
M2 Y 0.0 43.0 Mount 3
M2 Y 0.0 43.0 Mount 4
M2 Y -505.6 43.0
M2 Y -111.0 43.0 Equipment 1
M2 Y 432.0 Equipment 2
M2 Y 432.0 Equipment 3
M2 Y 432.0 Equipment 4
M2 Y 43.0 Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Weight of Ice on Mast
Rows 2-7: Coax 1-6

Rows 8-13: Mast Components 1-6

Member Label Direction Start Magnitude [Ibft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft,%]

M2 Y 0.0 0.0 0.0 0.0
M2 Y -55.0 -55.0 23.0 43.0
M2 Y 23.0 43.0
M2 Y 23.0 43.0
M2 Y 23.0 43.0
M2 Y 23.0 43.0
M2 Y 23.0 43.0
NA Y 0.0 0.0 0.0 0.0
NA Y 0.0 0.0
NA Y 0.0 0.0
NA Y 0.0 0.0
NA Y 0.0 0.0
NA Y 0.0 0.0

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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RJF D25h700R"

BLC 4 TIA_X-dir - Wind w/ Ice
Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft,%]
M2 X 114.6 43.0

Mount 1
M2 X 0.0 43.0 Mount 2
M2 X 43.0 Mount 3
M2 X 43.0 Mount 4
M2 X 199.5 43.0
M2 X 30.8 43.0 Equipment 1
M2 X 432.0 Equipment 2
M2 X 432.0 Equipment 3
M2 X 432.0 Equipment 4
M2 X 43.0 Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft %] End Location [ft, %]
M2 PX 0.0 0.0 0.0 0.0
M2 PX 8.7 8.7 23.0 43.0
M2 PX 23.0 43.0
M2 PX 23.0 43.0
M2 PX 23.0 43.0
M2 PX 23.0 43.0
M2 PX 23.0 43.0
NA PX 0.0 0.0 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 5 TIA_X-dir - Wind w/o Ice

Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads

Direction Magnitude [Ib k-ft] Location [ft,%]

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

X

A A A A S A S A

16
0

67

2.9 43.0
.0 43.0
43.0
43.0
8.1 43.0

75.1 43.0

43.0
43.0
43.0
43.0

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

PJF Job #31216-0025.003.6090
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Member Label Direction Start Magnitude [Ib/ff] End Magnitude [Ib/ft] Start Location [ft %] End Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
NA
NA
NA
NA
NA
NA

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX

0.0
19.5

0.0

0.0
19.5

0.0

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
43.0
43.0
43.0
43.0
43.0
43.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 6 TIA_Z-dir - Wind w/ Ice

Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Direction Magnitude [Ib k-ft] Location [ft,%]

z

NN NNNKNNMNMN

11

4.6 43.0

0.0 43.0

43.0
43.0

199.5 43.0
30.8 43.0

43.0
43.0
43.0
43.0

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

PJF Job #31216-0025.003.6090
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Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]

M2

£ << << <
AR =l i

(R

£$222¢

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ

0.0
8.7

0.0

0.0
8.7

0.0

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
43.0
43.0
43.0
43.0
43.0
43.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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RJF D25h700R"

BLC 7 TIA_Z-dir - Wind w/o Ice

Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft,%]
M2 z 162.9 43.0 Mount 1
M2 z 0.0 43.0 Mount 2
M2 z 43.0 Mount 3
M2 z 43.0 Mount 4
M2 z 678.1 43.0
M2 z 75.1 43.0 Equipment 1
M2 7 432.0 Equipment 2
M2 7 432.0 Equipment 3
M2 7 432.0 Equipment 4
M2 7 43.0 Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]
M2 PZ 0.0 0.0 0.0 0.0
M2 PZ 19.5 19.5 23.0 43.0
M2 PZ 23.0 43.0
M2 PZ 23.0 43.0
M2 PZ 23.0 43.0
M2 PZ 23.0 43.0
M2 PZ 23.0 43.0
NA PZ 0.0 0.0 0.0 0.0
NA PZ 0.0 0.0
NA PZ 0.0 0.0
NA PZ 0.0 0.0
NA PZ 0.0 0.0
NA PZ 0.0 0.0

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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RJF D25h700R"

BLC 8 NESC 250B_X-dir - Wind w/ Ice
Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft,%]
M2 X 27.0 43.0

Mount 1
M2 X 0.0 43.0 Mount 2
M2 X 43.0 Mount 3
M2 X 43.0 Mount 4
M2 X 33.5 43.0
M2 X 1.2 43.0 Equipment 1
M2 X 432.0 Equipment 2
M2 X 432.0 Equipment 3
M2 X 432.0 Equipment 4
M2 X 43.0 Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft %] End Location [ft, %]
M2 PX 0.0 0.0 0.0 0.0
M2 PX 2.6 2.6 23.0 43.0
M2 PX 23.0 43.0
M2 PX 23.0 43.0
M2 PX 23.0 43.0
M2 PX 23.0 43.0
M2 PX 23.0 43.0
NA PX 0.0 0.0 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 9 NESC 250C_X-dir - Wind w/o Ice
Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads

Direction Magnitude [Ib k-ft] Location [ft,%]

X

A A A A S A S A

208.5 43.0
0.0 43.0

43.0

43.0

820.2 43.0
96.0 43.0
43.0

43.0

43.0

43.0

Row 1: Wind on Mast Above Top of Tower

Row 2-7: Wind on Coax 1-6 Above Top of Tower
Row 8: Wind on Mast Below Top of Tower

Row 9-14: Wind on Coax 1-6 Below Top of Tower
Row 15-20: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
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Member Label Direction Start Magnitude [Ib/ff] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
NA
NA
NA
NA
NA
NA

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX

0.0 0.0
23.3 23.3
0.0 0.0
18.6 18.6
0.0 0.0

www.PaulJFord.com

32.0
32.0
32.0
32.0
32.0
32.0
32.0
0.0
23.0
23.0
23.0
23.0
23.0
23.0
0.0
0.0
0.0
0.0
0.0
0.0

55.0
43.0
43.0
43.0
43.0
43.0
43.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
0.0
0.0
0.0
0.0
0.0
0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 10 Weight of Ice on Mast & Equipment - NESC
Member Point Loads

Member Label

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Direction Magnitude [Ib k-ft] Location [ft,%]

Y

< < <222 <<

-150.0
97.0
0.0
0.0
97.6
-17.7

43.0
43.0
43.0
43.0
43.0
43.0
43.0
43.0
43.0
43.0

Member Distributed Loads
Row 1: Weight of Ice on Mast

Rows 2-7: Coax 1-6

Rows 8-13: Mast Components 1-6

PJF Job #31216-0025.003.6090

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

Page 22 of 22
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Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

$$E2SSRRRR18R

Y

I A I I e s

0.0 0.0
-7.4 -7.4
0.0 0.0

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

Member Label Direction Start Magnitude [Ibft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft,%]

0.0
43.0
43.0
43.0
43.0
43.0
43.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Equipment Loads (Tubular Pole on Lattice Structure) - North Mast - T-Mobile

Constants

hlattice =94 'ﬁ

By =117 ft
Byt =62 - f
Bepar =85+t
Zequip = 114+t

Zopar = 90.5« ft

2, .:=90.5+ ft

pipe*
Tie:=0.75+in

:=0.5+in

ice.nesc *

7

TIA/EIA Win

VUlt =125

Viiai=Viy+ V0.6 =96.825

Vitia = 50
Expyy="C"
Topo,:=1
§Ci=3
Crest,;,==0
Kd = 0.95
GH:= 1.35
Iwind:= if SCtia
087
if SC,,
|10
if SC;;
115

I

icewind '~

1

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

height of lattice structure
Top of Mast AGL

Bot. of Mast AGL

Bot. of Coax AGL (on mast)

elevation of equip.

elevation to CL of coax section
for TIA wind (linear appurtance)

elevation to CL of pipe
section for TIA wind

Radial Ice, TIA

Radial Ice, NESC

d

TIA Ultimate Wind Speed
TIA Nominal
Wind Speed

TIA Basic Wind Speed with Ice
TIA Exposure Category

TIA Topographic Category

TIA Structure Class

Height of Crest, ft

TIA Table 2-2
TIA Sec. 2.6
=1=1.15 =it SC, =1
it SC;,=2
|10
=3 if SCy,=3
H 1.25

TIA Importance
Factor Table 2-3

P

NESC Shape Factors:

Cd

Cdp:=13  Cdpi=16

NESC Overload Factors:

OLF250By:=1.5
OLF250B:=2.5
OLF250C;:=1.0

OLF250C;:=1.0

=145

250B Vertical OLF
250B Transverse Wind OLF
250C Vertical OLF

250C Transverse Wind OLF

1;:=57pcf Ice Density
NESC Wind
Vpesei= 110 NESC 250C 3 sec Gust Speed per OTRM 060
Vinesei=39.5 NESC 250B 3 sec Gust Speed with Ice
=1.0 NESC Importance Factor
33 7 NESC Factors,
ES = 0346' —ht :0306 Table 250_3
(0.67 ’"—)
ft
1
B,:= P =0.834 NESC Factors,
0.56. (0_67. ;tt) Table 250-3
1
* 220
NESC Constant,
ky=1.43 Table 250-3
=125
(1+(2.7-E,+B8,)) Calculated GRF,
RS PE =0.858 Table 250-3
NEU specified multiplier for 250C
Mgyyi=1.25 (OTRM 059.1, Attachment A)

G’RF:Z GRF' mg}f: 1.072

www.PaulJFord.com

Calculated GRF
for 250C

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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TIA/EIA Topographc Coefficients:

K,:=\lif Topo,;, =2/ =1  f,,:=if Topo,, =2 =1 K, :=
|0.43 125
if Topo,;, =3 if Topo,, =3
053 | 2.00
if Topo,, =4 if Topo,;,, =4
|o.72 | 150
else else
|10 |10
Ky equip = if Crest,;,=0| =1 K}, coux =l if Crest,;, =0
| |
else else
Crest,, Crest,;,
Kztequlp:: if Topo,, =1 =1 K, ouni=| i Topo,,=1
|10 |10
else else
H( Ke-Kt)@ H( o
1+ 1+
I K} equip I K} coax

TIA/EIA Exposure Coefficients:

PJF Job #31216-0025.003.6090

@

Page 2 of 22
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if Exp,;,,=“B”| =1
0.0
if Exp,,=“D”
|11
else
|10
=1 K, pipei=|| if Crest;;=0 =1
|
else
e Crest,,
=1 K ppei= || if Topo,, =1 =1
|10
else
H @)
K, K,
1+
I ( Kh.pipe)

NESC Exposure Coefficient:

(55

K. min'= | i Expy,="B”  =0.85 Pt Calculated kz
H 0.7 k.:=2.01- (900 -ft) =1.308 per Table 250-2
if Exp,;,=“D”
|1.03
else
085
zg:= || if Exp,,=“B” =900 alpha,,:=||if Exp,,=“B” =9.5
| 1200 |7
if Exp,,=“D" if Exp,,="D”
| 700 |11
else else
| 900 |o.5

Columbus

Orlando

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965
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1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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2 2 2
alphay, alphay, alphay,
Zeqm'p v Zcoax v Zpipe v
(1 1 1
Kzoquip=2.01+ f —1301 Kz, =201.|— =1.239  Kz,p:=2.01- f =1.239
Zg Zg Zg
Kz oguip = || I Kz <K piw  =1301 Kz, =11 if Kz, <K, | | =1.239  Kz,,.:=\ if Kz,,, <K_,,;, =1239
H Kzequzp Kz min H K Kz min H Kz, Zpipe Kz min
if Kzogp>2.01 if chw> 2.01 if Kz,5,>2.01
| 2.01 | 2.01 | 201
else else else
‘ Kzequip H KZcoax H ‘pipe
Section Average Section Average
Height Above Ground Height Above Ground
for Wind Load for Wind Load
TIA/EIA Wind Pressure: NESC Wind Pressure:
quceequlp =0.00256 'Psf Kzequip 'KzLequzp Kd Vl tza Iicewind: 7.9 psf q4Z3508 = 0.00256 - Vl nesc 1'psf: 4.0 psf
qz equlp =0.00256- psf KZequip 'Kztequip 'Kd' Vtia2 'Iwind: 34.1 psf q9zZ250c*= 0.00256 - k nesc 'I'psf: 40.5 psf
qucecoax =0.00256 'psf chuax ° Kzt.cuax ° Kd ° Vi.tia2 ° Iicewind =75 psf
9Zcoax = =0.00256- psf KZ Kzt.coax 'Kd' Vtia2 'Iwind: 325 pSf
quC pzpe =0.00256 - psf Kz, plpe Kzt.pipe 'Kd' Vlﬂtia2 'Iicewind: 7.5 psf
plpe =0.00256 'Psf Kz pzpe Kztpz'pe 'Kd ° Vtia2 'Iwind: 325 psf
qucecomp =0.00256 - psf ‘Kz plpe Kzt.pipe 'Kd' Vlﬂtia2 'Iicewind: 7.5 psf
qz cump =0.00256- psf Kz pzpe Kztpz'pe 'Kd' Vtia2 'Iwind: 325 psf

TIA/EIA Design Ice Thickness:

0.1
V4

equip

ft
Kizequip = 33 =1.132 KIZ plpe
tzz equzp =2.0- *Tic ce Kiz.equip ° Kztequip

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

0.1

z . 0.1 Zeoax
pipe
- St
t P = = 1106
f —=1.106 iz.coax 33
33
35 .
zzplpe =2.0- *Tic Kizpipe ° Kztpz'pe =2.074 in
¥=2.122 in
zz coax * =2.0- *Tic ice Kiz‘coax ° Kzt.coax » =2.074 in

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Pipe Extension Loads

Constants

OD:=12.75+in outer diameter of pipe riser
Lppei=55ft Length of pipe riser
MemberLabel,,;,, :=“M2” Member Label in Risa

o T 2
Weight.ice,pe =1y~ ((OD +2+ty pipe) —OD? ) =38.2 plf
T 2
Weight.icepe nese = 14* T ((OD +2+ Fieonese) —OD? ) =8.2 plf

SA4,...,:=0D=1.063 ft

pipe”

Sdice,,,:= 0D+ (2+1,

pipe”

iz.pipe

PJF Job #31216-0025.003.6090
Page 4 of 22
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Projected Surface Area of Pipe

): 1.408 ft Projected Surface Area of Pipe with Ice (TIA)

SAICe g pose = OD + (2 Fipnes) = 1.146 ft - Projected Surface Area of Pipe with Ice (NESC)
TIA/EIA Wind: NESC Wind:
o e Lpipe _ S1.765 Wind.250B ,,,,:= qz,505 * Cdg » SAice iy ese = 5.9 PIf
PPe oD '
Wind Pressure Above Top of Tower:
Caype = ifHArp,-pe <25 =12 Wind.250C ;.. 4pove = 42250c * G'rir* Cdg * S, = 60.0 plf
0.7
Table
if 2.5<Ar,,, <7 2.8 Wind Pressure Below Top of Tower:
(Arpipe - 25) . (08 — 07) mnd'250cplpe4Beluw *=dqZs50c* GRF' CdR ° SApipe =48.0 plf
0.7+
(7-25)
if 7<4r,,;,, <25
(Arppe—T7)+(1.2=0.8)
0.8+
(25-7)
if Ar;,,>25
|12
Wind.TIA e = qzpipe * Gp* Caype * SA,p. = 55.9 plf
IceWind.TIA . := gzice,;,, * Gy + Ca,yype » SAice,,,, = 17.2 plf
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.9039
www.PaulJFord.com 100% Employee Owned

Founded in 1965
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Mast Component Loads

L a=1..4 <---- input number of component slots used
Component Description

1. 6x6x1/4 Hor Tube Cd“”"Pl :i=Cdp mepl =6 in HC”’”Pl i=6+in La,mp1 =7 ft MemLabela,mp1 = “M4”
2. 6x6x1/4 Hor Tube demp2 i=Cdp mep2 i=6+in HC"’”Pz i=6+in Lcomp2 =7 ft MemLabelcomI72 = “M7”
3. 6x6x1/4 Hor Tube demp3 :i=Cdp mep3 i=6+in mep3 i=6+in Lcomp3 :=1.08 ft MemLabelcomI73 = “M9”
4. 6x6x1/4 Hor Tube demp4 :i=Cdp mep4 i=6+in mep4 i=6+in Lcomp4 :=1.08 ft MemLabela,mI74 = “M10”
5. Not Used Cd“”"Ps = Cdp WC"’"PS :=0-in meps :=0-in Lcomp5 =0 ft MemLabelcomI75 =“M4”
6. Not Used Cd“”"Ps = Cdp WC"’"PG :=0-in HC"’”Ps :=0-in meI76 =0 ft MemLabela,mI76 =“M4”
20.8
o _ _ 1208
Welght'lcecump = Id “Te tiz.pipe ° (max (chmp ) Wcump ) + tiz.pipe) - 20.8 plf
20.8
5.1
Weight' icecumpnesc = Id ° ((Wcomp +2. ric&nesc) ° (chmp +2. rice.nesc) - Wcomp ° Hcomp ) = gi plf
5.1
0.5 0.8
SA. =max (W, H. \=|9| s Sdice,, =max (W, H, \+2-1. =8| p
comp "= ( comp > Leomp | — 05 comp *~ ( comp compa) iz.pipe — 0.8
0.5 0.8
14 8.7
. _all_l14 - _ _ 187
Arcompa =1 if max (W"U’"Pa’H"‘””Pa =0/ = 95 Arice'cumpa := |l if max (W"‘””Pa’H"U’"Pa) =0 =117
H 0 2.2 H 0 1.7
else else
| Lcompa | Lcompa + 2. ZL[z.p[pe
max (Wcompa 9 Hcompa) max (Wcompa 7Hcompa) + 2. ZL[z.p[pe

Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789

Phone 614.221.6679 Phone 407.898.9039
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1.633 0.956
' i 0.956
Catieocomp = || if ATicecomp <2.5 -
Cagoy = || I Arpyp, <2.5 _ }.233 ice.comp, if Arice comp < o
12 |07 0.7
|12 .
i if 2'5<Aricecum <7
if 2.5<4r,,,, <7 comp_
AVie —2.5).(0.8—-0.7
Moy —2.5)+ (14— 1.2) ( Fice.conp, ) ( )
’ 0.7+ FAEIA-222-G,
L2 (7-2.5) (7-25) Table 2.6
i lf 73Aricecom <25
if 7<4r,,, <25 comp,
A —7)-(1.2-0.8
Arcamp -7 '(20—14) ( rcompa ) ( )
14+ - 0.8+ 557
' (25-7) .
i lf Aricecum 225
if Aoy, =25 comp,
12
|20
TIA/EIA Wind:
11.7
IceWind.TIAcompa::qzicecomp-GH.Cacompa-SAcompa—i-qzicecomp.GH.Caicewmpa.(SAl'cewmpa_ SAcomy | = IEI;Z plf
8.6

35.8
Wind. TIA,,,,, = G+ Clyyy Sy =| 05 | 1
ind. comp,, =AZcompt U acumpa comp, 1 26.3 Pl
26.3
NESC Wind:
32
. 32
Wind.25 OBcumpa =qZrs0p° Cdcompa * max (WCOW!Pa ’ H"U’"Pa) - 3.2 plf
32
27.8
Wind.250C :=qz,500° Grpe Cd emax (W =|278
. comp *=9Z250C* URF* “leomp ( compy 2 comp, |71 27 8
27.8

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
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RJF D25h700R"

Mount Load bhi=1..2 <

1. Microflect Tri-Sector Mount

Apoun, =308 ic,yp =91+ WT,

mount mount

A lcemount nesc,

2. (3) 2.375" OD Pipe Mounts

Amount2 5= 0 'ﬁz AicemountZ = 0 'ﬁz WT

mount

Aicemount.nesc2 =0 'ﬁz WTice

3. Not Used

o 2
Amount3 =0 'ﬁ mount

Aicey g, =0 1 WT,

4. Not Used

Amount4 5= 0 'ﬁz Aicemount4 = 0 'ﬁz WT

mount

TIA/EIA Wind:

IceWind.TIA =gqzice,

mount, equip

VVlnd T]Amounth = qzequlp GH Camount Amountb I: 165 8:| Ibf

NESC Wind:

VVind'Z“SOBWlUWII =4z350B° Cvdmount 'Aicemounttnesch [27 0 ] lbf

Wind. 250Cm0m’1t =4qzz50c* G’RF' Cvdmount Amoun’}, [208 o :| lbf

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965 www.PaulJFord.com

:=101.Ib WTice

=4.22-f1 WTice

mount. nesc,

=66-+1Ib WTice

mount. nesc,

=0-Ib WTice

=0-Ib WTice

° GH' Camountb 'Aicemountb I: 116.6 ] lbf

PJF Job #31216-0025.003.6090

Page 7 of 22
11/11/2016
input number of mount slots used
TIA/EIA-222-G NESC Shape
Table 2-8 Factor
_346 Ib Camoum i=1.2 Cal,,wu,,t1 :=Cdp
=150-1b
=190-1b Camoum i=1.2 Cai,,wu,,t2 :=Cdp
=97-1b
=0-Ib Ca,,wum3 i=1.2 Cai,,wu,,t3 :=Cdp
=0-Ib Camoum“ =1.2 Cd o = Cd,

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Equipment Loads

Equipment Description ii=1..1 <--—--- input number of equip slots used

1. APX16DWV-16DWVS-E-A20 QTqu1 =3 Leq1 :=55.9.in Weq1 :=13.0-in fog, "= 3.15-in WTeq1 :=40.7 - Ibf
2. Not Used QTqu2 =0 Leq2 :=0-in Weq2 :=0-in fog, "= 0-in WTeq2 :=0.Ibf

3. Not Used QTqu3 =0 Leq3 :=0-in Weq3 :=0-in log, = 0-in WTeq3 :=0.Ibf

4. Not Used QTqu4 =0 Leq4 :=0-in Weq4 :=0-in feg, = 0-in WTeq4 :=0.Ibf

5. Not Used QTqu5 =0 Leq5 :=0-in Weq5 :=0-in fogy = 0-in WTeq5 :=0.Ibf

6. Not Used QTqu6 =0 Lqu :=0-in W‘f% :=0-in fogy = 0-in WTeq6 :=0.Ibf

Weighteqm-pi =

WT,, - OTY,, =[122.1] lbf
Weight.Ice g,y =1+ OTY  + ((Leqi +2- t,.z,eqm.p) . (Weqi +2- tl-z‘eqm-p) . (reqi +2-1, eqm.p) - (Leqi Wy + teqi)) =[532.5] Ibf

Weight'lceequzpnesc. = Id * QTqu. ° ((Leq.+ 2. ric&nesc) ° (Weq. +2. rice.nesc) ° (teq.+ 2. ric&nesc) - (Leq. ° Weq. ° teq.)) = [ 1006] lbf

2 2
SAoy 1= Loy Wey =[5.0] fi Agq =S4,y + OTY,, =[15.1] ft

eq;

Sdice, = (Leqi +2- t,.z,eqm.p) . (Weqi +2- tl-z‘eqm-p) =[72] £ Aice,, :=Sdice,y + OTY,, = [21.6] ft°

i

ice.nesc Ice.nesc

SAice g pes. = (Leqi+2-r- )-(Weqi+2-r- ):[5.5] SO Aice,y . = SAiCe g yose + OTY oy =[16.6] fi°

Leqi Leqi +2- tiz.equip
Ar, == [43] T
q . ice.eq.

! Weql. ! Weqi +2- tiz equip
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.9039
Founded in 19465 www.PaulJFord.com 100% Employee Owned
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Cay, = if Ar,, <2.5 =[1.28] Cltjeg.oq = || 1 Aricgeq <2.5 =[0.722]
|12 o7
if 2.5 <Ai’eq.<7 if 2.5 <Arice4eq,<7
(Areq.— 2.5) <(1.4-12) (Ar,.“,,eq, - 2.5) -(0.8-0.7)
1.2+ 0.7+
(7-2.5) (7-2.5)
it 7<4r,, <25 if 7<Arie e <25 TIAEIA-222-G
(Areq_— 7) (2.0—1.4) (Armmp - 7) [(12—0g) 1able2-8
1.4+ 0.8+
(25-7) (25-7)
if Ar,, >25 if AFip0y 225
|20 |12
TIA/EIA Wind:
IceWind TIA oy, = 4Zice iy * G Cagg + Aoy +qZiCCopuip® Gpr* Cltige o * (A ice,, — Aeqi) =[256.8] Ibf
Wind. Tl sguip 3= Geguip® Gri* Cleg * Aoy = [892.4] Ibf
NESC Wind:
Wind.2508 oy, = qz3508* Cldp* AiCC oy yose = [106.1] Ibf
Wind.250C g,y = 4z350¢ * G'ppe Cdp= Ay = [1052.3] Ibf
Orlando

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965
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Coax Loads - Northeast Leg
Coax Cable Description ki=1..1 <-—- input number of coax cable slots used
1. Heliax 1-1/4"g QTYCOM1 =12 NPCOM1 =06 ODa,wC1 :=1.48+in WT, coax, =0.50-plf L, —20 o ft
2. Not Used QTYCOM2 =0 NPCOM2 =0 ODCOM2 :=0-in WT, coax, = =0.plf Lam2 =0-ft
3. Not Used QTYCO% =0 NPa,wC3 =0 ODCOM3 :=0-in WTwax3 :=0.plf Lam3 =0-ft
4. Not Used QTYCOM“ =0 NPCOM“ =0 0D00M4 :=0-in WTwax4 :=0.plf Lcoax“ =0-ft
5. Not Used QTYCOM5 =0 NPCOM5 =0 ODCOM5 :=0-in WTwax5 :=0.plf Lam5 =0-ft
6. Not Used QTYCOM6 =0 NPCOM6 =0 ODCOM6 :=0-in WTwax6 :=0.plf Lam6 =0-ft
SACO(DC = NPCOaX ° ODCU(IX [O 7] f
29 k k
13 Input coax vertical
coaxspan:=| 15 |.ft SPan betwe.en_
15 attachment joints for
12.5 PLS Loads SAice gy = || if NPpqe =0 =[11] ft
o
else
| ((NPcoax ° ODcoax ) + (2 ° tiz coax))
‘ k k ‘
Welghtcoax WTCU(DCk * QT CU(IX [ 6 O] plf SAiceCUaX.}’lé‘SCk = lf NPCU(IX O = [0'8 ] ﬁ
Jo
else
| ((NPcoax ° ODcoax ) + <2 ° rlce.nexc))
‘ k k
2
Welght[cecoaxk = (% ° ((ODCO(DCk + 2 * tl’ZL’U(IX) - 0 LO(DC ) QT CU(IX Id) = [ 1100] plf
2
Weight'lcecowanesck = (% * ((ODCO(JXk + 2 * riCé‘.Vlé‘SC) - 0 LO(DC ) QT CU(I)C Id) = [ 14'8 ] p”
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.9039

Founded in 19465 www.PaulJFord.com 100% Employee Owned
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L
CU(le
AV e 1= =[162.2] Aspect Ratio of Coax
K ODCOMk
Cl gy = || if Aoy <2.5 =[1.2]
o7
if 2.5 <Arwax <7
(Arwaxk - 2.5) -(0.8-0.7)
0.7+
(7-2.5)
if 7 S Argpr, <25
(Arm ) «(1.2-0.8)
0.8
* (25-7)
if Arwax >25
|12
TIA/EIA Wind:
IceWind.T. IAcoaxk i=qzice, 0 Gy Cawaxk . SAicewan =[13.3] plf

Wind.TIA * Gy Clgog * SAcoar, =[39.0] plf

coax LO(lX

Columbus
250 E Broad St, Suite 600
Columbus, OH 43215

Phone 614.221.6679
Founded in 1965 www.PaulJFord.com
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TIAJEIA-222-G, Table 2-8

Orlando
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NESC Wind for Coax on Pipe Mast Risa Model:

VVind'Z‘SOBcuax.pipek =dqZy508° Cdcuax ° SAicecoaxnesck = [48 ] plf

Wind.250C

coaxpipe.Abuvek :

=4qzzs0c* G,RF' Cdcoax ° SAcuaxk = [466] plf

VVind'Z‘SOCCOMpipe.Beluwk =dqZys0c* GRF ° Cdcoax ° SAcuaxk = [373 ] plf

NESC Loads For PLS Model:

Weight.250B o4 or = ( > Weight, ..+ > Weight.Ice,,,, nm) - coaxspan « OLF250B,,
Wind.2508 ., nor = 922508 * Coax * ( > SAiceCOM‘nesc) - coaxspan + OLF250B

Weight.250C .,y por*= ( > Weightcoax) - coaxspan + OLF250C,

C

Wind.250C ., 1 pr = 92250 * Grr* Cd. o * ( > SACWX) - coaxspan - OLF250C

~ o~ o u T N R g - w

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965 www.PaulJFord.com
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Summary of Loads - PLS Coax Load Inputs
NESC 250B_X-dir - Wind w/ Ice
Joint Vertical Transverse Longitudinal
Label Load (lbs) Load(lbs) Load(lbs) Load Comment
C1XY 904 346 0 Coax Load
C2XY 405 155 0 Coax Load
Caxy 467 179 0 Coax Load
C4Xxy 467 179 0 Coax Load
CaeXY 390 149 0 Coax Load
NESC 250C_X-dir - Wind w/o Ice
Joint Vertical Transverse Longitudinal
Label Load (lbs) Load(lbs) Load(lbs) Load Comment
C1XY 174 1081 0 Coax Load
C2XY 78 485 0 Coax Load
Caxy 90 559 0 Coax Load
C4Xxy g0 559 0 Coax Load
CaeXY 75 466 0 Coax Load
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789

Phone 614.221.6679 Phone 407.898.9039
Founded in 19465 www.PaulJFord.com 100% Employee Owned
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Summary of Loads - Risa Loads Inputs

BLC 2 Weight of Equipment

Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Direction Magnitude [Ib k-ft] Location [ft,%]

Y

< < <222 <<

-101.0 52.0
-66.0 52.0
0.0 52.0
0.0 52.0
-122.1 52.0
52.0

52.0

52.0

52.0

52.0

Member Distributed Loads - Rows 1-6: Coax 1-6 Weight

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
Page 14 of 22
11/11/2016

Member Label Direction Start Magnitude [Ib/t] End Magnitude [Ib/ff] Start Location [ft %] End Location [ft,%]

M2
M2
M2
M2
M2
M2

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

Y

< < < < <

6.0

-6.0

www.PaulJFord.com

23.0
23.0
23.0
23.0
23.0
23.0

52.0
52.0
52.0
52.0
52.0
52.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 3 Weight of Ice on Mast & Equipment - TIA
Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft,%]

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Y

< < <222 <<

-346.0 52.0
-190.0 52.0
0.0 52.0
0.0 52.0
-532.5 52.0
52.0

52.0

52.0

52.0

52.0

Member Distributed Loads
Row 1: Weight of Ice on Mast

Rows 2-7: Coax 1-6

Rows 8-13: Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
Page 15 of 22
11/11/2016

Member Label Direction Start Magnitude [Ibft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft,%]

S S g

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

Y

I A I I e s

-38.2
-110.0

-20.8
-20.8
-20.8
-20.8

-38.2
-110.0

-20.8
-20.8
-20.8
-20.8

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
52.0
52.0
52.0
52.0
52.0
52.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 4 TIA_X-dir - Wind w/ Ice

Member Point Loads

PJF Job #31216-0025.003.6090
Page 16 of 22
11/11/2016

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads

Direction Magnitude [Ib k-ft] Location [ft,%]

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

X

A A A A S A S A

116.6 52.0 Mount 1
0.0 52.0 Mount 2
:_’2-0 Mount 3
22.0 Mount 4
256.8 52.0
52.0 Equipment 1
52.0 Equipment 2
52.0 Equipment 3
52.0 Equipment 4
52.0 Equipment 5
Equipment 6

Rows 8-13: Wind on Mast Components 1-6

M2
M2
M2
M2
M2
M2
M2
M4
M7
M3
M10
M4
M4

Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft %] End Location [ft, %]
17.2 17.2 0.0 0.0
13.3 13.3 23.0 52.0

23.0 52.0
23.0 52.0
23.0 52.0
23.0 52.0
23.0 52.0
1.7 11.7 0.0 0.0
1.7 11.7 0.0 0.0
8.6 8.6 0.0 0.0
8.6 8.6 0.0 0.0
0.0 0.0
0.0 0.0

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX

Orlando

1801 Lee Rd, Suite 230
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BLC 5 TIA_X-dir - Wind w/o Ice

Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads

Direction Magnitude [Ib k-ft] Location [ft,%]

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

X

A A A A S A S A

16
0

5.8 52.0
.0 52.0
52.0
52.0

892.4 52.0

52.0
52.0
52.0
52.0
52.0

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

PJF Job #31216-0025.003.6090
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Member Label Direction Start Magnitude [Ib/ff] End Magnitude [Ib/ft] Start Location [ft %] End Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
M4
M7
M9
M10
M4
M4

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX

55.9
39.0

35.8
35.8
26.3
26.3

55.9
39.0

35.8
35.8
26.3
26.3

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
52.0
52.0
52.0
52.0
52.0
52.0
0.0
0.0
0.0
0.0
0.0
0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 6 TIA_Z-dir - Wind w/ Ice

Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Direction Magnitude [Ib k-ft] Location [ft,%]

z

NN NNNKNNMNMN

116.6 52.0
0.0 52.0
52.0

52.0

256.8 52.0
52.0

52.0

52.0

52.0

52.0

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

PJF Job #31216-0025.003.6090
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Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
M4
M7
M3
M10
M4
M4

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ

17.2 17.2
13.3 13.3
11.7 1.7
11.7 1.7
8.6 8.6
8.6 8.6

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
52.0
52.0
52.0
52.0
52.0
52.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 7 TIA_Z-dir - Wind w/o Ice

Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads

Direction Magnitude [Ib k-ft] Location [ft,%]

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

z

NN NNNKNNMNMN

16
0

5.8 52.0
.0 52.0
52.0
52.0

892.4 52.0

52.0
52.0
52.0
52.0
52.0

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

PJF Job #31216-0025.003.6090
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Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
M4
M7
M3
M10
M4
M4

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ

55.9
39.0

35.8
35.8
26.3
26.3

559
39.0

35.8
35.8
26.3
26.3

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
52.0
52.0
52.0
52.0
52.0
52.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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3L.C 8 NESC 250B_X-dir - Wind w/ Ice

Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads

Direction Magnitude [Ib k-ft] Location [ft,%]

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

X

A A A A S A S A

27.0 52.0

1

0.0 52.0
52.0
52.0
06.1 52.0
52.0
52.0
52.0
52.0
52.0

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
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Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft %] End Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
M4
M7
M3
M10
M4
M4

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX

5.9
4.8

3.2
3.2
3.2
3.2

5.9
4.8

3.2
3.2
3.2
3.2

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
52.0
52.0
52.0
52.0
52.0
52.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned



RJF D25h700R"

BLC 9 NESC 250C_X-dir - Wind w/o Ice
Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads
Row 1: Wind on Mast Above Top of Tower

Direction Magnitude [Ib k-ft] Location [ft,%]

X

A A A A S A S A

208.5 52.0

0

.0 52.0
52.0
52.0

1052.3 52.0

52.0
52.0
52.0
52.0
52.0

Row 2-7: Wind on Coax 1-6 Above Top of Tower

Row 8: Wind on Mast Below Top of Tower

Row 9-14: Wind on Coax 1-6 Below Top of Tower
Row 15-20: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
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Member Label Direction Start Magnitude [Ib/ff] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M4
M7
M9
M10
M4
M4

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX

60.0
46.6

45.0
37.3

27.8
27.8
27.8
27.8

60.0
46.6

48.0
37.3

27.8
27.8
27.8
27.8

www.PaulJFord.com

32.0
32.0
32.0
32.0
32.0
32.0
32.0
0.0
23.0
23.0
23.0
23.0
23.0
23.0
0.0
0.0
0.0
0.0
0.0
0.0

55.0
52.0
52.0
52.0
52.0
52.0
52.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned



E’ PAUL J. FORD

& COMPANY

BLC 10 Weight of Ice on Mast & Equipment - NESC
Member Point Loads

Member Label

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Direction Magnitude [Ib k-ft] Location [ft,%]

Y

< < <222 <<

-150.0
97.0
0.0
0.0
-100.6

52.0
52.0
52.0
52.0
52.0
52.0
52.0
52.0
52.0
52.0

Member Distributed Loads
Row 1: Weight of Ice on Mast

Rows 2-7: Coax 1-6

Rows 8-13: Mast Components 1-6

PJF Job #31216-0025.003.6090

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

Page 22 of 22
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Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

S S g

Y

I A I I e s

-8.2 -8.2
-14.8 -14.8
-5.1 -5.1
-5.1 -5.1
-5.1 -5.1
-5.1 -5.1

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

Member Label Direction Start Magnitude [Ibft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft,%]

0.0
52.0
52.0
52.0
52.0
52.0
52.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Equipment Loads (Tubular Pole on Lattice Structure) - North Mast - AT&T

Constants NESC Shape Factors:

Rigriice =94+ ft height of lattice structure Cdp:=13 Cdr:=1.6 Cd, i =1.45

e = 117 -t Top of Mast AGL NESC Overload Factors:

Dras =62 - ft Bot. of Mast AGL OLF250B,:=1.5  250B Vertical OLF

Deoar =85 -f1 Bot. of Coax AGL (on mast) OLF250B;:=25  250B Transverse Wind OLF

Zequp = 10411 elevation of equip. _ OLF250C,=1.0  250C Vertical OLF
elevation to CL of coax section

Zeoax =905 <t for TIA wind (linear appurtance) OLF250C;=1.0  250C Transverse Wind OLF
elevation to CL of pipe

Zpipe =905t section for TIA wind
Viee:=0.75+in Radial Ice, TIA 1=57pef Ice Density
d = .pc
Ficonese:=0.5in Radial Ice, NESC
TIA/EIA Wind NESC Wind
V=125 TIA Ultimate Wind Speed Vpesei= 110 NESC 250C 3 sec Gust Speed per OTRM 060
TIA Nominal
Via’=Vu* V0.6 =96.825  \nring Speed Vinesei=39.5 NESC 250B 3 sec Gust Speed with Ice
I:=1.0 NESC Importance Factor
v..:==50  TIABasic Wind Speed with Ice P
Exp,,:=“C”  TIA Exposure Category 33 7 NESC Factors,
E:=0346+.|—| =0.306
s Table 250-3
Topo,, =1 TIA Topographic Category (0.67 . %”)
SC,,:=3 TIA Structure Class .
. B,:= =0.834 NESC Factors,
Crest,;,:=0 Height of Crest, ft 0.56- (O 67 - hmaS,) Table 250-3
K,;=095  TIATable 2-2 - — Jt
Gyi=135 TIA Sec. 2.6
" _ NESC Constant,
k,:==1.43 Table 250-3
1,..:=1if SC,,=11=1.15
wind *= || 11 2% a =it sc, =11 =125
087 [
if SC,, =2 £ —o
1 tia =
|10 10 (1+(7-E-8") Calculated GRF,
if SC,. =3 M Grri= PE =0.858 Table 250-3
H 15 if §C,;,=3 v
' H 1.25 _ NEU specified multiplier for 250C
Mgyyi=1.25 (OTRM 059.1, Attachment A)
/ =1 TIA Importance
feewind Factor Table 2-3 G'pi= Gpp» Mgyy=1.072 Calculated GRF
‘ for 250C
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789

Phone 614.221.6679 Phone 407.898.9039
Founded in 1965 www.PaulJFord.com 100% Employee Owned
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& COMPANY

PAUL J. FORD

TIA/EIA Topographc Coefficients:

K,:=\lif Topo,;, =2/ =1  f,,:=if Topo,,=2 =1 K, :=
|0.43 125 0.0
if Topo,;, =3 if Topo,, =3
053 | 2.00 |11
if Topo,,, =4 if Topo,;, =4 else
|o.72 | 150 |10
else else
|10 |10
Ky equip=|| if Crest,;;=0 =1 K, coux =l if Crest,;, =0/ =1
1 1
elee elee
Crest,, e Crest,;,
K. equip= || i Topo,, =1 =1 Kepar=|| If Topo,,=1 =1
|10 |10
else else
[y [y
K,-K, KK,
1+ 1+
I ( K} equip ) I ( thoax)

TIA/EIA Exposure Coefficients:

if Exp,q=
| 1200

if Exp,, =
| 700

else
| 900

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

z.min *

thipe =

K,

zt.pipe :

if Exp,,,=“B”

if Exp,,=“D”

PJF Job #31216-0025.003.6090
Page 2 of 22
11/11/2016

if Crest,, =0

|

else
. pipe

f/iu ﬁ

e Crest,

if Topo,, =1
|10
else

2

=1

tia

=1

()
K, K,)

Kh. pipe

NESC Exposure Coefficient:

=|lif Exp,,=“B”| =0.85
07 k.:=2.01- ( mast
ifHExp,m o 900 - ft
|1.03
else
085
“B” | =900 alpha,,:=|\|if Exp,,=*“B” ' =9.5
7
“D” ifHExp”-a =“D”
|11
else
|o.5

www.PaulJFord.com

|

2

(55

=1.308

Calculated kz
per Table 250-2

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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2 2 2
alphay, alphay, alphay,
Zeqm'p v Zcoax v Zpipe v
(1 1 1
Kzoquip=2.01+ f —1276 Kz, =201.|— =1.239  Kz,p:=2.01- f =1.239
Zg Zg Zg
Kz oguip = || I Kz <K pin  =1276 Kz o= if Kz, <K, | | =1.239  Kz,,.:=) if Kz,,, <K_,,;, =1239
H Kzequzp Kz min H K Kz min H Kz, Zpipe Kz min
if Kzogp>2.01 if chw> 2.01 if Kz,5,>2.01
| 2.01 | 2.01 | 201
else else else
‘ Kzequip H KZcoax H ‘pipe
Section Average Section Average
Height Above Ground Height Above Ground
for Wind Load for Wind Load
TIA/EIA Wind Pressure: NESC Wind Pressure:
quceequlp =0.00256 'Psf Kzequip 'KzLequzp Kd Vl tza Iicewind: 7.8 psf q4Z3508 = 0.00256 - Vl nesc 1'psf: 4.0 psf
qz equlp =0.00256- psf KZequip 'Kztequip 'Kd' Vtia2 'Iwind: 335 psf q9zZ250c*= 0.00256 - k nesc 'I'psf: 40.5 psf
qucecoax =0.00256 'psf chuax ° Kzt.cuax ° Kd ° Vi.tia2 ° Iicewind =75 psf
9Zcoax = =0.00256- psf KZ Kzt.coax 'Kd' Vtia2 'Iwind: 325 pSf
quC pzpe =0.00256 - psf Kz, plpe Kzt.pipe 'Kd' Vlﬂtia2 'Iicewind: 7.5 psf
plpe =0.00256 'Psf Kz pzpe Kztpz'pe 'Kd ° Vtia2 'Iwind: 325 psf
qucecomp =0.00256 - psf ‘Kz plpe Kzt.pipe 'Kd' Vlﬂtia2 'Iicewind: 7.5 psf
qz cump =0.00256- psf Kz pzpe Kztpz'pe 'Kd' Vtia2 'Iwind: 325 psf

TIA/EIA Design Ice Thickness:

0.1
V4

equip

ft
Kizequip = 33 =1.122 KIZ plpe
tzz equzp =2.0- *Tic ce Kiz.equip ° Kztequip

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

0.1

z . 0.1 Zeoax
pipe
- St
t P = = 1106
f —=1.106 iz.coax 33
33
35 .
zzplpe =2.0- *Tic Kizpipe ° Kztpz'pe =2.074 in
¥=2.103 in
zz coax * =2.0- *Tic ice Kiz‘coax ° Kzt.coax » =2.074 in

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Pipe Extension Loads

Constants

OD:=12.75+in outer diameter of pipe riser
Lppei=55ft Length of pipe riser
MemberLabel,,;,, :=“M2” Member Label in Risa

2
Weight.ice,;,, =1, % . ((OD +2+ty pipe) —OD? ) -0=0 plf

2
Weight' icepip&nesc = Id ° % ° (<0D + 2. ric&nesc) - 0D2 ) -0=0 plf

SA4,...,:=0D=1.063 ft

pipe *
SAice, .= OD + (2+1;, i) = 1.408 ft
SAicepipe.nesc =0D+ <2 ° ricennesc) =1.146 ﬁ
TIA/EIA Wind:
L .
‘pipe
Aryipe = oD =51.765
Caype = || it A7, <2.5 =12
o7 Table
if 2.5<4r,,. <7 2-8
(Ar,;p.—2.5)+(0.8-0.7)
0.7+
(7-25)
it 7<Ar,,, <25
(Arype—7)+(1.2-08)
0.8+
(25-7)
if Ar,,.>25
|12

Wind.TIA e = qZpipe * Gpr* Caypipe * SA,pipe = 0=0 plf
IceWind.TIA,,, := gzice,,, » G+ Ca,,,, + SAice,,;,,» 0=0 plf

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com
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See T-Mobile Calcs for Pipe
Extension Loads

Projected Surface Area of Pipe
Projected Surface Area of Pipe with Ice (TIA)

Projected Surface Area of Pipe with Ice (NESC)

NESC Wind:

VVlndZ.s()Bplpe =dqZys0p° CdR . SAicepipe‘nesc «0=0.0 plf

Wind Pressure Above Top of Tower:
mnd'250cplpe4Above =dqZzs0c* G,RF' CVdR ° SApipe -0=0.0 plf

Wind Pressure Below Top of Tower:
mnd'250cplpe4Beluw =dqZzs0c* GRF' CdR ° SApipe -0=0.0 plf

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Mast Component Loads - NOT USED
L a=1..1 <---- input number of component slots used
Component Description
1. 6x6x1/4 Hor Tube Cd“”"Pl :i=Cdp mepl =0 in Hmmp1 :=0+in La,mp1 =0 ft MemLabela,mp1 = “NA”
2. 6x6x1/4 Hor Tube demp2 i=Cdp mep2 :=0-in Hmmp2 :=0+in Lcomp2 =0 ft MemLabela,mI72 = “NA”
3. 6x6x1/4 Hor Tube demp3 :i=Cdp mep3 i=0-in mep3 :=0+in Lcomp3 =0 ft MemLabelcomI73 = “NA”
4. 6x6x1/4 Hor Tube demp4 :i=Cdp mep4 i=0-in mep4 =0-in Lcomp4 =0 ft MemLabela,mI74 = “NA”
5. Not Used Cd“”"Ps = Cdp WC"’"PS :=0-in HC"’”Ps =0-in Lcomp5 =0 ft MemLabelcomI75 =“NA”
6. Not Used Cd“”"Ps = Cdp WC"’"PG :=0-in Hmmp6 =0-in Lc"’”l’a =0 ft MemLabela,mI76 =“NA”
Weight' icecamp = Id “Te tiz.pipe ° (max (chmp » "V comp ) + tiz.pipe) 0= [OO] plf
Weight' icecumpnesc = Id ° ((Wcomp +2. ric&nesc) ° (chmp +2. rice.nesc) - Wcomp ° Hcomp ) 0= [OO] plf
SAcomp +=max (me , Hcompa) =[o0] fr SAicey, ©=max (mepa ,mepa) 2+t e =[03] f1
Aoy, = || if max (me , mepa) =0 =J0] Aigecomp, = || 1f max (me , mepa) =0 =[0]
o o
else else
| Lcomp | Lcomp + 2. ZLiz.pipe
‘ max (W Hcompa) ‘ max (Wcompa 7Hcompa) + 2. ZLiz.pipe
| |
Columbus Orlando

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned



RJF D25h700R"

Ca =||if 4r <25

comp | = comp =

|12
if25<dr, <7

comp

1.2+

“[12]

(Arcompa - 2.5) <(1.4-12)

(7-2.5)
if 7<A4r,,, <25

(Arwmp - 7) <(2.0-1.4)

1.4+

(25-7)
if Ar >25

comp =

H 2.0

TIA/EIA Wind:

ice.cumpa =

PJF Job #31216-0025.003.6090

Page 6 of 22
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if Ao comp <2.5 =[0.7]
|07
if 2.5<Arie comp <7

(Ar,-cmmpa - 2.5) -(0.8-0.7)

0.7+ FAEIA-222-G,
(7-25)  Taple 2-8
if 7 <A e comp <25
(Arwmp - 7) «(1.2-0.8)
0.8
* (25-7)

if Arice.cumpa > 25

H 12

IceWind. TIAcompa 1= qzice sy, Gyt Cacompa . SAcompa +qzice o, » Ge Caice‘compa . (SAicecumpa - SAcompa) -0=[0.0] pif

VVlnd' TIACOWlpa = qZCOWlp * GH * Cacumpa * SAcumpa = [ OO] plf

NESC Wind:

Wind.25 OBcumpa =qz,505+ Cd,

comp

-max(W,

Wind.250C =dqZys0c* GRF' Cd

comp . : comp .

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

comp 3" Lcomp

H, )=[0-0]pr

- max (Wcompa , H"”’"Pa) =[0.0] pif

www.PaulJFord.com

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned



RJF D25h700R"

Mount Load bhi=1..2 <

1. Microflect Tri-Sector Mount

Apoun, =308 ic,yp =91+ WT,

mount mount

A lcemount nesc,

2. (3) 2.375" OD Pipe Mounts

Amount2 5= 0 'ﬁz AicemountZ = 0 'ﬁz WT

mount

Aicemount.nesc2 =0 'ﬁz WTice

3. Not Used

o 2
Amount3 =0 'ﬁ mount

Aicey g, =0 1 WT,

4. Not Used

Amount4 5= 0 'ﬁz Aicemount4 = 0 'ﬁz WT

mount

TIA/EIA Wind:

IceWind.TIA =gqzice,

mount, equip

VVlnd T]Amounth = qzequlp GH Camount Amountb I: 162 6:| Ibf

NESC Wind:

VVind'Z“SOBWlUWII =4z350B° Cvdmount 'Aicemounttnesch [27 0 ] lbf

Wind. 250Cm0m’1t =4qzz50c* G’RF' Cvdmount Amoun’}, [208 o :| lbf

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965 www.PaulJFord.com

:=101.Ib WTice

=4.22-f1 WTice

mount. nesc,

=66-+1Ib WTice

mount. nesc,

=0-Ib WTice

=0-Ib WTice

° GH' Camountb 'Aicemountb I: 144 ] lbf

PJF Job #31216-0025.003.6090

Page 7 of 22
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input number of mount slots used
TIA/EIA-222-G NESC Shape
Table 2-8 Factor
_346 Ib Camoum i=1.2 Cal,,wu,,t1 :=Cdp
=150-1b
=190-1b Camoum i=1.2 Cai,,wu,,t2 :=Cdp
=97-1b
=0-Ib Ca,,wum3 i=1.2 Cai,,wu,,t3 :=Cdp
=0-Ib Camoum“ =1.2 Cd o = Cd,

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Equipment Loads
Equipment Description ii=1..2 <---- input number of equip slots used
1. Powerwave 7770 QoTY, eq, = Leq1 :=55.in Weq1 i=11-in fog, "= 5«in WTeq1 :=35.Ibf
2. TT19-08BP111-001 QTYqu =3 Lqu :=9.9.in Weq2 :=6.7+in fog, "= S5.4+in WTeq2 :=16 - Ibf
3. Not Used QTqu3 =0 Leq3 :=0-in Weq3 :=0-in log, = 0-in WTeq3 :=0.Ibf
4. Not Used QTqu4 =0 Leq4 :=0-in Weq4 :=0-in feg, = 0-in WTeq4 :=0.Ibf
5. Not Used QTqu5 =0 Leq5 :=0-in Weq5 :=0-in fogy = 0-in WTeq5 :=0.Ibf
6. Not Used QTquG =0 Leq6 :=0-in W‘f% :=0-in fogy = 0-in WTeq6 :=0.Ibf

Weight, g, :=WT,, « OTY,,

_[105.0
48.0

] Ibf

Weight.Ice, gy =14 OTY,, ((L 2. t,zeqmp) (W +2. t,”qu,p) ( 42. t,zeqmp) (Leq.-Weq.-teq.)):[sﬁg'g] Ibf

Weight.[ceeqmp nese, =1, QT ((L 2P, nesc) (W +2ri nesc) ( 207 nesc) (Leq. ) Weq. ) teq-)) = I:?g;] Ibf

— _142] 42 __ _|12.6] 42
SAeqi - Leqi ) Weqi N [0,5 ] f Aeqi - SA"’qi FOTYy, = [ 1.4 ] s
. _163] 42 _ _ | 18.8] 42
SAlcee (L 421, equlp) (W +2-1, eqmp) = [ L1 ] ft Aice,, SAlceeq orY,, = [ 39 ] ft
SAice L,, +2-r, W,, +2-r ft Aice, =SAice «QTY,, = 14.0 fi
eq. nesc ( ice. nesc) ( ice. nesc) eq. nesc eq. nesc €ql. - 1'7
Leqi 5.0 L + 2. tzz equip 3.9
Areq.:z :[ : ] Arlceeq - [ . :|
i W"qf L5 Weq +2 * bz equip 1.3
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789

Phone 614.221.6679 Phone 407.898.9039
Founded in 19465 www.PaulJFord.com 100% Employee Owned
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Ca,, =||if 4r,, <2.5 :[1'3“] Clty g = || it A7y <2.5 :[0-731]
eq; eq; 1.2 ice.eq; ice.eq; 0.7
H 12 Ho.7
if 2.5 <Ai’eq.<7 if 2.5 <Arice4eq,<7
(Areq.— 2.5) <(1.4-12) (Ar,-ce,eq.—Z.S) -(0.8-0.7)
1.2+ 0.7+
(7-25) (7-2.5)
it 7<4r,, <25 if 7<Arie e <25 TIAEIA-222-G
(Areq_—7)-(2.0—1.4) (Armmp —7)-(1.2—0.8) [able 2-8
1.4+ 0.8+
(25-7) (25-7)
if Ar,, >25 if AFip0y 225
Hz.o H 12
TIA/EIA Wind:
TeeWind.TIA,,. =qgzice, . +Gy+Ca, +A, +qzice, +Gy-Cay,.. «(dice, —A,\=|%292| 1
. equipl.'_ quceequip H aeql. eq; quceequip H aic&eqi ( lceeqi eql.)_ 30.7 f
. 746.5
Wind. T]Aequipi = GZoquip* Op Caeqi -Aeq[ = [ 74'9] Ibf
NESC Wind:
Wind 2508, =gz Cdpe dice, = | 393 | oy
. equipi'_q 250B F eq.nesc, 11.2
Wind.250C, = = Gl Cped =| 8761 1y
. equip, ‘= q9zZ250c* U RF F* %, = 960
Columbus Orlando

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com
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Coax Loads - Northwest Leg
Coax Cable Description ki=1..1 <-—- input number of coax cable slots used
1. Heliax 1-1/4"g QTYCOM1 =06 NPCOM1 =3 ODa,wC1 :=1.48+in WT, coax, =0.50-plf L, —20 o ft
2. Not Used QTYCOM2 =0 NPCOM2 =0 ODCOM2 :=0-in WT, coax, = =0.plf Lam2 =0-ft
3. Not Used QTYCO% =0 NPa,wC3 =0 ODCOM3 :=0-in WTwax3 :=0.plf Lam3 =0-ft
4. Not Used QTYCOM“ =0 NPCOM“ =0 0D00M4 :=0-in WTwax4 :=0.plf Lcoax“ =0-ft
5. Not Used QTYCOM5 =0 NPCOM5 =0 ODCOM5 :=0-in WTwax5 :=0.plf Lam5 =0-ft
6. Not Used QTYCOM6 =0 NPCOM6 =0 ODCOM6 :=0-in WTwax6 :=0.plf Lam6 =0-ft
SACO(DC = NPcoax ° ODCU(IX [O 4] f
29 k k
13 Input coax vertical
coaxspani=| 15 |.ft Span between
15 attachment joints for
125 PLS Loads SAice gy = || if NPpqe =0 =[0.7] st
o
else
| ((NPcoax ° ODcoax ) + (2 ° tiz coax))
‘ k k ‘
Welghtcoax WTCU(DCk * QT CU(IX [3 O] plf SAicecuax.nesck = lf NPCU(IX O = [0'5 ] ﬁ
Jo
else
| ((NPcoax ° ODcoax ) + <2 *Tice nevc))
‘ . . e
2
Welght[cecoaxk = (% ° ((ODCO(DCk + 2 * tl’ZL’U(IX) - 0 LO(DC ) QT CU(IX Id) = [55'0] plf
2
Weight'lcecowanesck = (% * ((ODCO(JXk + 2 * rice.nesc’) - 0 LO(DC ) QT CU(I)C Id) = [74] plf‘
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.903%

Founded in 19465 www.PaulJFord.com 100% Employee Owned
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L
CU(le
AV e 1= =[162.2] Aspect Ratio of Coax
K ODCOMk
Cl gy = || if Aoy <2.5 =[1.2]
o7
if 2.5 <Arwax <7
(Arwaxk - 2.5) -(0.8-0.7)
0.7+
(7-2.5)
if 7 S Argpr, <25
(Arm ) «(1.2-0.8)
0.8
* (25-7)
if Arwax >25
|12
TIA/EIA Wind:
IceWind.T. IAcoaxk i=qzice, 0 Gy Cawaxk . SAicewan =[8.7] pif

Wind.TIA * Gy Clgog * SAcoar, =[19.5] plf

coax LO(lX

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965 www.PaulJFord.com
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TIAJEIA-222-G, Table 2-8

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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NESC Wind for Coax on Pipe Mast Risa Model:

VVind'Z‘SOBcuax.pipek =dqZy508° Cdcuax ° SAicecoaxnesck = [26] plf

VVind'Z‘SOCCOMpipe.Abuvek =dqZs0c* G,RF' Cdcoax ° SAcuaxk = [233 ] plf

VVind'Z‘SOCCOMpipe.Beluwk =dqZys0c* GRF ° Cdcoax ° SAcuaxk = [ 18.6 ] plf

NESC Loads For PLS Model:

Weight.250B o4 or = ( > Weight, ..+ > Weight.Ice,,,, nm) - coaxspan « OLF250B,,
Wind.2508 ., nor = 922508 * Coax * ( > SAiceCOM‘nesc) - coaxspan + OLF250B

Weight.250C .,y por*= ( > Weightcoax) - coaxspan + OLF250C,

C

Wind.250C ., 1 pr = 92250 * Grr* Cd. o * ( > SACWX) - coaxspan - OLF250C

~ o~ o u T N R g - w

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965 www.PaulJFord.com
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Summary of Loads - PLS Coax Load Inputs
NESC 250B_X-dir - Wind w/ Ice
Joint Vertical Transverse Longitudinal
Label Load (lbs) Load(lbs) Load(lbs) Load Comment
C1X 452 190 0 Coax Load
C2X 203 35 0 Coax Load
C3X 234 93 0 Coax Load
C4ax 234 98 0 Coax Load
C5X 195 52 0 Coax Load
NESC 250C_X-dir - Wind w/o Ice
Joint Vertical Transverse Longitudinal
Label Load (lbs) Load(lbs) Load(lbs) Load Comment
C1X 87 541 0 Coax Load
C2X 39 242 0 Coax Load
C3X 45 280 0 Coax Load
C4ax 45 280 0 Coax Load
C5X 38 233 0 Coax Load
Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789

Phone 614.221.6679 Phone 407.898.9039
Founded in 19465 www.PaulJFord.com 100% Employee Owned
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Summary of Loads - Risa Loads Inputs

BLC 2 Weight of Equipment

Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Direction Magnitude [Ib k-ft] Location [ft,%]

Y

< < <222 <<

-101.0 42.0
-66.0 42.0
0.0 42.0
0.0 42.0
-105.0 42.0
-48.0 42.0
42.0

42.0

42.0

42.0

Member Distributed Loads - Rows 1-6: Coax 1-6 Weight

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
Page 14 of 22
11/11/2016

Member Label Direction Start Magnitude [Ib/t] End Magnitude [Ib/ff] Start Location [ft %] End Location [ft,%]

M2
M2
M2
M2
M2
M2

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

Y

< < < < <

-3.0

-3.0

www.PaulJFord.com

23.0
23.0
23.0
23.0
23.0
23.0

42.0
42.0
42.0
42.0
42.0
42.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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RJF D25h700R"

BLC 3 Weight of Ice on Mast & Equipment - TIA
Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft,%]
M2 Y -346.0 42.0

Mount 1
M2 Y -190.0 42.0 Mount 2
M2 Y 0.0 42.0 Mount 3
M2 Y 0.0 42.0 Mount 4
M2 Y -520.8 42.0
M2 Y -110.8 42.0 Equipment 1
M2 Y 42.0 Equipment 2
M2 Y 42.0 Equipment 3
M2 Y 42.0 Equipment 4
M2 Y 42.0 Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Weight of Ice on Mast
Rows 2-7: Coax 1-6

Rows 8-13: Mast Components 1-6

Member Label Direction Start Magnitude [Ibft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft,%]

M2 Y 0.0 0.0 0.0 0.0
M2 Y -55.0 -55.0 23.0 42.0
M2 Y 23.0 42.0
M2 Y 23.0 42.0
M2 Y 23.0 42.0
M2 Y 23.0 42.0
M2 Y 23.0 42.0
NA Y 0.0 0.0 0.0 0.0
NA Y 0.0 0.0
NA Y 0.0 0.0
NA Y 0.0 0.0
NA Y 0.0 0.0
NA Y 0.0 0.0

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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RJF D25h700R"

BLC 4 TIA_X-dir - Wind w/ Ice
Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft,%]
M2 X 114.4 42.0

Mount 1
M2 X 0.0 42.0 Mount 2
M2 X 42.0 Mount 3
M2 X 42.0 Mount 4
M2 X 220.2 42.0
M2 X 30.7 42.0 Equipment 1
M2 X 42.0 Equipment 2
M2 X 42.0 Equipment 3
M2 X 42.0 Equipment 4
M2 X 42.0 Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft %] End Location [ft, %]
M2 PX 0.0 0.0 0.0 0.0
M2 PX 8.7 8.7 23.0 42.0
M2 PX 23.0 42.0
M2 PX 23.0 42.0
M2 PX 23.0 42.0
M2 PX 23.0 42.0
M2 PX 23.0 42.0
NA PX 0.0 0.0 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 5 TIA_X-dir - Wind w/o Ice

Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads

Direction Magnitude [Ib k-ft] Location [ft,%]

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

X

A A A A S A S A

16
0

74

2.6 42.0
.0 42.0
42.0
42.0
6.5 42.0

/4.9 42.0

42.0
42.0
42.0
42.0

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

PJF Job #31216-0025.003.6090
Page 17 of 22
11/11/2016

Member Label Direction Start Magnitude [Ib/ff] End Magnitude [Ib/ft] Start Location [ft %] End Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
NA
NA
NA
NA
NA
NA

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX

0.0
19.5

0.0

0.0
19.5

0.0

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
42.0
42.0
42.0
42.0
42.0
42.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 6 TIA_Z-dir - Wind w/ Ice

Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Direction Magnitude [Ib k-ft] Location [ft,%]

z

NN NNNKNNMNMN

11

4.4 42.0

0.0 42.0

42.0
42.0

220.2 42.0
30.7 42.0

42.0
42.0
42.0
42.0

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

PJF Job #31216-0025.003.6090
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Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]

M2

£ << << <
AR =l i

(R

£$222¢

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ
PZ

0.0
8.7

0.0

0.0
8.7

0.0

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
42.0
42.0
42.0
42.0
42.0
42.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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RJF D25h700R"

BLC 7 TIA_Z-dir - Wind w/o Ice

Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft,%]
M2 z 162.6 42.0 Mount 1
M2 z 0.0 42.0 Mount 2
M2 z 42.0 Mount 3
M2 z 42.0 Mount 4
M2 z 746.5 42.0
M2 z 74.9 42.0 Equipment 1
M2 7 42.0 Equipment 2
M2 7 42.0 Equipment 3
M2 7 42.0 Equipment 4
M2 7 42.0 Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]
M2 PZ 0.0 0.0 0.0 0.0
M2 PZ 19.5 19.5 23.0 42.0
M2 PZ 23.0 42.0
M2 PZ 23.0 42.0
M2 PZ 23.0 42.0
M2 PZ 23.0 42.0
M2 PZ 23.0 42.0
NA PZ 0.0 0.0 0.0 0.0
NA PZ 0.0 0.0
NA PZ 0.0 0.0
NA PZ 0.0 0.0
NA PZ 0.0 0.0
NA PZ 0.0 0.0

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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RJF D25h700R"

BLC 8 NESC 250B_X-dir - Wind w/ Ice
Member Point Loads

Member Label Direction Magnitude [Ibk-ft] Location [ft,%]
M2 X 27.0 42.0

Mount 1
M2 X 0.0 42.0 Mount 2
M2 X 42.0 Mount 3
M2 X 42.0 Mount 4
M2 X 39.5 42.0
M2 X 1.2 42.0 Equipment 1
M2 X 42.0 Equipment 2
M2 X 42.0 Equipment 3
M2 X 42.0 Equipment 4
M2 X 42.0 Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Member Label Direction Start Magnitude [Ib/ft] End Magnitude [Ib/ft] Start Location [ft %] End Location [ft, %]
M2 PX 0.0 0.0 0.0 0.0
M2 PX 2.6 2.6 23.0 42.0
M2 PX 23.0 42.0
M2 PX 23.0 42.0
M2 PX 23.0 42.0
M2 PX 23.0 42.0
M2 PX 23.0 42.0
NA PX 0.0 0.0 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0
NA PX 0.0 0.0

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 9 NESC 250C_X-dir - Wind w/o Ice
Member Point Loads

Member Label
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Member Distributed Loads

Direction Magnitude [Ib k-ft] Location [ft,%]

X

A A A A S A S A

208.5 42.0
0.0 42.0

42.0

42.0

876.1 42.0
96.0 42.0
42.0

42.0

42.0

42.0

Row 1: Wind on Mast Above Top of Tower

Row 2-7: Wind on Coax 1-6 Above Top of Tower
Row 8: Wind on Mast Below Top of Tower

Row 9-14: Wind on Coax 1-6 Below Top of Tower
Row 15-20: Wind on Mast Components 1-6

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

PJF Job #31216-0025.003.6090
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Member Label Direction Start Magnitude [Ib/ff] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft, %]

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
M2
NA
NA
NA
NA
NA
NA

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX
PX

0.0 0.0
23.3 23.3
0.0 0.0
18.6 18.6
0.0 0.0

www.PaulJFord.com

32.0
32.0
32.0
32.0
32.0
32.0
32.0
0.0
23.0
23.0
23.0
23.0
23.0
23.0
0.0
0.0
0.0
0.0
0.0
0.0

55.0
42.0
42.0
42.0
42.0
42.0
42.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
0.0
0.0
0.0
0.0
0.0
0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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BLC 10 Weight of Ice on Mast & Equipment - NESC
Member Point Loads

Member Label

M2
M2
M2
M2
M2
M2
M2
M2
M2
M2

Direction Magnitude [Ib k-ft] Location [ft,%]

Y

< < <222 <<

-150.0
97.0
0.0
0.0
99.7
-17.7

42.0
42.0
42.0
42.0
42.0
42.0
42.0
42.0
42.0
42.0

Member Distributed Loads
Row 1: Weight of Ice on Mast

Rows 2-7: Coax 1-6

Rows 8-13: Mast Components 1-6

PJF Job #31216-0025.003.6090

Mount 1
Mount 2
Mount 3
Mount 4

Equipment 1
Equipment 2
Equipment 3
Equipment 4
Equipment 5
Equipment 6

Page 22 of 22
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Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

$$E2SSRRRR18R

Y

I A I I e s

0.0 0.0
-7.4 -7.4
0.0 0.0

www.PaulJFord.com

0.0
23.0
23.0
23.0
23.0
23.0
23.0

0.0

0.0

0.0

0.0

0.0

0.0

Member Label Direction Start Magnitude [Ibft] End Magnitude [Ib/ft] Start Location [ft,%] End Location [ft,%]

0.0
42.0
42.0
42.0
42.0
42.0
42.0

0.0

0.0

0.0

0.0

0.0

0.0

Orlando

1801 Lee Rd, Suite 230
Winter Park, FL 32789
Phone 407.898.9039
100% Employee Owned
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Envelope Only Solution

PTOM

FLANGE

Paul J Ford and Company

CBH

31216-0025.003.6090

South Mast on Eversource Tower # 1102

M-1

Nov 11, 2016 at 8:10 PM
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Member Code Checks Displayed (Enveloped)
Envelope Only Solution

[TOM
FLANGE
8
N
N12
8
%@TOP
~G
N11
%y
1V\HO

I

2

BOT

Paul J Ford and Company

CBH

31216-0025.003.6090

South Mast on Eversource Tower # 1102

M-2

Nov 11, 2016 at 8:11 PM

31216-0025.003.6090 - South Mas...




[ " Company : Paul J Ford and Company

//' I A Designer : CBH

d 4/‘/ A/‘,'/l \, Job Number : 31216-0025.003.6090
TeEcHNoOLOGIEs ModelName : South Maston Eversource Tower # 1102

(Global) Model Settings

Nov 11, 2016
8:16 PM
Checked By:

Display Sections for Member Calcs 5
Max Internal Sections for Member Calcs 97
Include Shear Deformation? Yes
Increase Nailing Capacity for Wind? Yes
Include Warping? Yes
Trans Load Btwn Intersecting Wood Wall? | Yes
Area Load Mesh (in2) 144
Merge Tolerance (in) A2
P-Delta Analysis Tolerance 0.50%
Include P-Delta for Walls? Yes
Automatically Iterate Stiffness for Walls? No
Max Iterations for Wall Stiffness 3
Gravity Acceleration (ft/'sec*2) 32.2
Wall Mesh Size (in) 12
Eigensolution Convergence Tol. (1.E-) 4
Vertical Axis Y
Global Member Orientation Plane xXZ

Static Solver

Sparse Accelerated

Dynamic Solver

Standard Solver

Hot Rolled Steel Code

AISC 14th(360-10): LRFD

Adjust Stiffness?

Yes(lterative)

RISAConnection Code None

Cold Formed Steel Code None

Wood Code None

Wood Temperature <100F
Concrete Code None

Masonry Code None
Aluminum Code None - Building
Number of Shear Regions 4

Region Spacing Increment (in) 4

Biaxial Column Method PCA Load Contour
Parme Beta Factor (PCA) .65

Concrete Stress Block Rectangular
Use Cracked Sections? Yes

Use Cracked Sections Slab? Yes

Bad Framing Warnings? No

Unused Force Warnings? Yes

Min 1 Bar Diam. Spacing? No

Concrete Rebar Set

REBAR SET ASTMAG15

Min % Steel for Column

1

Max % Steel for Column

8
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TeEcHnoLoOGIEs Model Name

(Global) Model Settings, Continued

: Paul J Ford and Company

. CBH

: 31216-0025.003.6090

. South Mast on Eversource Tower # 1102

Nov 11, 2016
8:16 PM
Checked By:

Seismic Code UBC 1997
Seismic Base Elevation (ft) Not Entered
Add Base Weight? No

CtX .035

Ctz .035

T X (sec) Not Entered
T Z (sec) Not Entered
R X 8.5

RZ 8.5

Ca .36

Cv .54

Nv 1
Occupancy Category 4

Seismic Zone 3

Om Z 1

Om X 1

Rho Z 1

Rho X 1

Joint Coordinates and Temperatures

Label X [ft] Y [ft] Z [ft] Temp [F] Detach From Diap...
1 BOT 1.833 0 -0. 0
2 TOP 1.833 21.5 -0. 0
3 FLANGE 1.833 33 -0. 0
4 TOM 1.833 55 -0. 0
5 T™M3 0. 0 3.5 0
6 T™M4 0 0 -3.5 0
7 TM1 0. 21.5 3.5 0
8 TM2 0 21.5 -3.5 0
9 N9 .75 0 3.5 0
10 N10 .75 0 -3.5 0
11 N11 .75 21.5 3.5 0
12 N12 .75 21.5 -3.5 0
13 N13 .75 21.5 -0. 0
14 N14 .75 0 -0. 0
Joint Boundary Conditions
Joint Label X [k/in] Y [k/in] Z [k/in] X Rot.[k-ft/rad] Y Rot.[k-ft/rad] Z Rot.[k-ft/rad]
1 BOT
2 TOP
3 FLANGE
4 TOM
5 T™M3 Reaction Reaction Reaction
6 TM4 Reaction Reaction Reaction
7 ™1 Reaction Reaction Reaction
8 TM2 Reaction Reaction Reaction
9 N9
10 N10
11 N11
12 N12

RISA-3D Version 14.0.1 [G:\LALAL L \South Mast\31216-0025.003.6090 - South Mast.r3d]

Page 2




[ - Company : Paul J Ford and Company Nov 11, 2016
//' mIic A Designer : CBH 8:16 PM

o ‘/‘, A/‘,'/l \, Job Number : 31216-0025.003.6090 Checked By:_
TEcHNoLoOGIEs ModelName : South Maston Eversource Tower # 1102

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm (\ME...Density[k/ft... Yield[ksi] Ry Fulksi] Rt
1 A572 Gr.50 29000 11154 3 .65 .49 50 1.1 65 1.2
2 A992 29000 11154 3 .65 .49 50 1.1 65 1.2
3 | A500 Gr.B (42) | 29000 11154 3 .65 .49 42 1.3 58 1.1
4 | A500 Gr. B (46) | 29000 11154 3 .65 .49 46 1.5 58 1.2
5 | A500Gr.C (46) | 29000 11154 3 .65 .49 46 1.5 62 1.2
6 | A500 Gr. C (50) | 29000 11154 3 .65 .49 50 1.5 62 1.2
7 A53 Gr. B 29000 11154 3 .65 .49 35 1.5 60 1.2
8 A36 29000 11154 3 .65 .49 36 1.5 58 1.2
Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design Rules A [in2] lyy [in4] 1zz [in4] J [in4]
1 MAST PIPE_12.0X Beam Pipe A53 Gr.B | Typical 17.5 339 339 678
2 Brace |HSS6x6x4| Beam Tube |AS00Gr. B (..{ Typical 5.24 28.6 28.6 45.6
Member Primary Data
Label | Joint J Joint K Joint Rotate(deg) Section/Shape  Type Design List Material Design Rules
1 M2 BOT TOM MAST Beam Pipe A53 Gr. B| Typical
2 M3 T™M2 N12 Brace Beam Tube AS00 Gr. ...| Typical
3 M4 N12 N11 Brace Beam Tube A500 Gr. ...| Typical
4 M5 N11 ™1 Brace Beam Tube AS500 Gr. ...| Typical
5 M6 T™M4 N10 Brace Beam Tube A500 Gr. ...| Typical
6 M7 N10 N9 Brace Beam Tube AS00 Gr. ...| Typical
7 M8 N9 T™M3 Brace Beam Tube A500 Gr. ...| Typical
8 M9 N13 TOP Brace Beam Tube A500Gr. ...| Typical
9 M10 N14 BOT Brace Beam Tube A500 Gr. ...| Typical
Basic Load Cases
BLC Description Category X Gravity Y Gravity Z Gravity  Joint Point _ Distribut.. Area(M... Surface...
1 Self Weight (Mast Members) None -1.07
2 Weight of Equipment None 20 12
3 | Weight of Ice on Mast and Equip. None 20 20
4 TIA_X-dir - Wind w/ Ice None 20 20
5 TIA X-dir - Wind w/o Ice None 20 20
6 TIA_Z-dir - Wind w/ Ice None 20 20
7 TIA Z-dir - Wind w/o Ice None 20 20
8 NESC 250B_X-dir - Wind w/ Ice None 20 15
9 | NESC 250C X-dir - Wind w/o Ice None 20 29
10 NESC Weight of Ice on Mast and E None 20 20

Load Combinations

Description So..P... S... BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac...

1 [TIA X-dir - Wind w/ I..]Yes] Y 1]012]201213]1]4[1
2 |TIA_X-dir - Wind w/o..|Yes| Y 1112121215116

3 |[TIA Z-dir- Wind w/ l..\Yes| Y 11121212311 (6] 1
4 |TIA Z-dir - Wind w/o..|Yes| Y 1112121127 [1.6

5 |NESC 250B_X-dir - ... Y 1/15/21/15]|10/1.5|8 |25
6 |NESC 250C_X-dir - ... Y 111 1211191
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: Paul J Ford and Company

. CBH

: 31216-0025.003.6090

. South Mast on Eversource Tower # 1102

Member Point Loads (BLC 2 : Weight of Equipment)

Nov 11, 2016
8:16 PM
Checked By:

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]
1 M2 Y -101 52
2 M2 Y -66 52
3 M2 Y 0 52
4 M2 Y 0 52
5 M2 Y -158.7 52
6 M2 Y 0 52
7 M2 Y 0 52
8 M2 Y 0 52
9 M2 Y 0 52
10 M2 Y 0 52
11 M2 Y -101 43
12 M2 Y -66 43
13 M2 Y 0 43
14 M2 Y 0 43
15 M2 Y -109.2 43
16 M2 Y -54 43
17 M2 Y 0 43
18 M2 Y 0 43
19 M2 Y 0 43
20 M2 Y 0 43

Member Point Loads (BLC 3 : Weight of Ice on Mast and Equip.)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]
1 M2 Y -346 52
2 M2 Y -190 52
3 M2 Y 0 52
4 M2 Y 0 52
5 M2 Y -792.1 52
6 M2 Y 0 52
7 M2 Y 0 52
8 M2 Y 0 52
9 M2 Y 0 52
10 M2 Y 0 52
11 M2 Y -346 43
12 M2 Y -190 43
13 M2 Y 0 43
14 M2 Y 0 43
15 M2 Y -505.6 43
16 M2 Y -111 43
17 M2 Y 0 43
18 M2 Y 0 43
19 M2 Y 0 43
20 M2 Y 0 43

Member Point Loads (BLC 4 : TIA X-dir - Wind w/ Ice)

Member Label Direction Magnitude[lb,k-ft] Location|ft,%]
1 M2 X 116.6 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 307.1 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52

RISA-3D Version 14.0.1
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: Paul J Ford and Company
. CBH

: 31216-0025.003.6090

. South Mast on Eversource Tower # 1102

Member Point Loads (BLC 4 : TIA X-dir - Wind w/ Ice) (Continued)

Nov 11, 2016
8:16 PM
Checked By:

Member Label Direction Maanitudellb k-ft] Location[ft,%]
10 M2 X 0 52
11 M2 X 114.6 43
12 M2 X 0 43
13 M2 X 0 43
14 M2 X 0 43
15 M2 X 199.5 43
16 M2 X 30.8 43
17 M2 X 0 43
18 M2 X 0 43
19 M2 X 0 43
20 M2 X 0 43

Member Point Loads (BLC 5 : TIA X-dir - Wind w/o Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%)]
1 M2 X 165.8 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 1084.1 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 162.9 43
12 M2 X 0 43
13 M2 X 0 43
14 M2 X 0 43
15 M2 X 678.1 43
16 M2 X 751 43
17 M2 X 0 43
18 M2 X 0 43
19 M2 X 0 43
20 M2 X 0 43

Member Point Loads (BLC 6 : TIA Z-dir - Wind w/ Ice)

Member Label Direction Magnitude[lb,k-ft] Location|ft,%]
1 M2 Z 116.6 52
2 M2 Z 0 52
3 M2 Z 0 52
4 M2 Z 0 52
5 M2 Z 307.1 52
6 M2 Z 0 52
7 M2 Z 0 52
8 M2 Z 0 52
9 M2 Z 0 52
10 M2 Z 0 52
11 M2 Z 114.6 43
12 M2 Z 0 43
13 M2 Z 0 43
14 M2 Z 0 43
15 M2 Z 199.5 43
16 M2 Z 30.8 43
17 M2 Z 0 43
18 M2 Z 0 43
19 M2 Z 0 43

RISA-3D Version 14.0.1
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//V Fp N« A Designer : CBH

a 4/4/ A/‘,'///A Job Number : 31216-0025.003.6090
TeEcHNoOLOGIEs ModelName : South Maston Eversource Tower # 1102

Member Point Loads (BLC 6 : TIA Z-dir - Wind w/ Ice) (Continued)

Nov 11, 2016
8:16 PM
Checked By:

Member Label Direction Maanitudellb k-ft] Location[ft,%]
[20 | M2 | Z | 0 | 43
Member Point Loads (BLC 7 : TIA Z-dir - Wind w/o Ice)
Member Label Direction Magnitude[lb,k-ft] Location[ft,%]
1 M2 Z 165.8 52
2 M2 Z 0 52
3 M2 Z 0 52
4 M2 Z 0 52
5 M2 Z 1084.1 52
6 M2 Z 0 52
7 M2 Z 0 52
8 M2 Z 0 52
9 M2 Z 0 52
10 M2 Z 0 52
11 M2 Z 162.9 43
12 M2 Z 0 43
13 M2 Z 0 43
14 M2 Z 0 43
15 M2 Z 678.1 43
16 M2 Z 75.1 43
17 M2 Z 0 43
18 M2 Z 0 43
19 M2 Z 0 43
20 M2 Z 0 43

Member Point Loads (BLC 8 : NESC 250B X-dir - Wind w/ Ice)

Member Label Direction Magnitude[lb,k-ft] Location|ft,%]
1 M2 X 27 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 127 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 27 43
12 M2 X 0 43
13 M2 X 0 43
14 M2 X 0 43
15 M2 X 83.5 43
16 M2 X 11.2 43
17 M2 X 0 43
18 M2 X 0 43
19 M2 X 0 43
20 M2 X 0 43

Member Point Loads (BLC 9 : NESC 250C X-dir - Wind w/o Ice)

Member Label Direction Magnitude[lb,k-ft] Location|ft,%]
1 M2 X 208.5 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 1268 52

RISA-3D Version 14.0.1
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[ - Company : Paul J Ford and Company Nov 11, 2016
//V FYIC A Designer . CBH 8:16 PM

a 4/4/ A/‘,'///A Job Number : 31216-0025.003.6090 Checked By:_
TEcHNoLoOGIEs ModelName : South Maston Eversource Tower # 1102

Member Point Loads (BLC 9 : NESC 250C X-dir - Wind w/o Ice) (Continued)

Member Label Direction Maanitudellb k-ft] Location[ft,%]
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 208.5 43
12 M2 X 0 43
13 M2 X 0 43
14 M2 X 0 43
15 M2 X 820.2 43
16 M2 X 96 43
17 M2 X 0 43
18 M2 X 0 43
19 M2 X 0 43
20 M2 X 0 43

Member Point Loads (BLC 10 : NESC Weight of Ice on Mast and E)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]
1 M2 Y -150 52
2 M2 Y -97 52
3 M2 Y 0 52
4 M2 Y 0 52
5 M2 Y -157.6 52
6 M2 Y 0 52
7 M2 Y 0 52
8 M2 Y 0 52
9 M2 Y 0 52
10 M2 Y 0 52
11 M2 Y -150 43
12 M2 Y -97 43
13 M2 Y 0 43
14 M2 Y 0 43
15 M2 Y -97.6 43
16 M2 Y -17.7 43
17 M2 Y 0 43
18 M2 Y 0 43
19 M2 Y 0 43
20 M2 Y 0 43

Member Distributed Loads (BLC 2 : Weight of Equipment)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location]ft,%] End Location[ft, %]
1 M2 Y -12 -12 23 52
2 M2 Y 0 0 23 52
3 M2 Y 0 0 23 52
4 M2 Y 0 0 23 52
5 M2 Y 0 0 23 52
6 M2 Y 0 0 23 52
7 M2 Y -3 -3 23 43
8 M2 Y 0 0 23 43
9 M2 Y 0 0 23 43
10 M2 Y 0 0 23 43
11 M2 Y 0 0 23 43
12 M2 Y 0 0 23 43
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: Paul J Ford and Company
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: 31216-0025.003.6090

. South Mast on Eversource Tower # 1102

Member Distributed Loads (BLC 3 : Weight of Ice on Mast and Equip.)

Nov 11, 2016
8:16 PM
Checked By:

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location|ft,%]
1 M2 Y -38.2 -38.2 0 0
2 M2 Y -220 -220 23 52
3 M2 Y 0 0 23 52
4 M2 Y 0 0 23 52
5 M2 Y 0 0 23 52
6 M2 Y 0 0 23 52
7 M2 Y 0 0 23 52
8 M4 Y -20.8 -20.8 0 0
9 M7 Y -20.8 -20.8 0 0
10 M9 Y -20.8 -20.8 0 0
11 M10 Y -20.8 -20.8 0 0
12 M4 Y 0 0 0 0
13 M4 Y 0 0 0 0
14 M2 Y 0 0 0 0
15 M2 Y -55 -55 23 43
16 M2 Y 0 0 23 43
17 M2 Y 0 0 23 43
18 M2 Y 0 0 23 43
19 M2 Y 0 0 23 43
20 M2 Y 0 0 23 43

Member Distributed Loads (BLC 4 : TIA X-dir - Wind w/ Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location|ft,%]
1 M2 PX 17.2 17.2 0 0
2 M2 PX 13.3 13.3 23 52
3 M2 PX 0 0 23 52
4 M2 PX 0 0 23 52
5 M2 PX 0 0 23 52
6 M2 PX 0 0 23 52
7 M2 PX 0 0 23 52
8 M4 PX 11.7 11.7 0 0
9 M7 PX 11.7 11.7 0 0
10 M9 PX 8.6 8.6 0 0
11 M10 PX 8.6 8.6 0 0
12 M4 PX 0 0 0 0
13 M4 PX 0 0 0 0
14 M2 PX 0 0 0 0
15 M2 PX 8.7 8.7 23 43
16 M2 PX 0 0 23 43
17 M2 PX 0 0 23 43
18 M2 PX 0 0 23 43
19 M2 PX 0 0 23 43
20 M2 PX 0 0 23 43

Member Distributed Loads (BLC 5 : TIA X-dir - Wind w/o Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location]ft,%] End Location[ft, %]
1 M2 PX 55.9 55.9 0 0
2 M2 PX 39 39 23 52
3 M2 PX 0 0 23 52
4 M2 PX 0 0 23 52
5 M2 PX 0 0 23 52
6 M2 PX 0 0 23 52
7 M2 PX 0 0 23 52
8 M4 PX 35.8 35.8 0 0
9 M7 PX 35.8 35.8 0 0
10 M9 PX 26.3 26.3 0 0
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Member Distributed Loads (BLC 5 : TIA X-dir - Wind w/o Ice) (Continued)

Company
Designer
Job Number
Model Name

: Paul J Ford and Company
. CBH

: 31216-0025.003.6090
. South Mast on Eversource Tower # 1102

Nov 11, 2016
8:16 PM
Checked By:

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location|ft,%]
11 M10 PX 26.3 26.3 0 0
12 M4 PX 0 0 0 0
13 M4 PX 0 0 0 0
14 M2 PX 0 0 0 0
15 M2 PX 19.5 19.5 23 43
16 M2 PX 0 0 23 43
17 M2 PX 0 0 23 43
18 M2 PX 0 0 23 43
19 M2 PX 0 0 23 43
20 M2 PX 0 0 23 43

Member Distributed Loads (BLC 6 : TIA Z-dir - Wind w/ Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location[ft,%)]
1 M2 PZ 17.2 17.2 0 0
2 M2 PZ 13.3 13.3 23 52
3 M2 PZ 0 0 23 52
4 M2 PZ 0 0 23 52
5 M2 PZ 0 0 23 52
6 M2 PZ 0 0 23 52
7 M2 PZ 0 0 23 52
8 M4 PZ 11.7 11.7 0 0
9 M7 PZ 11.7 11.7 0 0
10 M9 PZ 8.6 8.6 0 0
11 M10 PZ 8.6 8.6 0 0
12 M4 PZ 0 0 0 0
13 M4 PZ 0 0 0 0
14 M2 PZ 0 0 0 0
15 M2 PZ 8.7 8.7 23 43
16 M2 PZ 0 0 23 43
17 M2 PZ 0 0 23 43
18 M2 PZ 0 0 23 43
19 M2 PZ 0 0 23 43
20 M2 PZ 0 0 23 43

Member Distributed Loads (BLC 7 : TIA Z-dir - Wind w/o Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location]ft,%] End Location[ft, %]
1 M2 Pz 55.9 55.9 0 0
2 M2 Pz 39 39 23 52
3 M2 Pz 0 0 23 52
4 M2 Pz 0 0 23 52
5 M2 Pz 0 0 23 52
6 M2 Pz 0 0 23 52
7 M2 Pz 0 0 23 52
8 M4 Pz 35.8 35.8 0 0
9 M7 Pz 35.8 35.8 0 0
10 M9 Pz 26.3 26.3 0 0
11 M10 Pz 26.3 26.3 0 0
12 M4 Pz 0 0 0 0
13 M4 Pz 0 0 0 0
14 M2 Pz 0 0 0 0
15 M2 Pz 19.5 19.5 23 43
16 M2 Pz 0 0 23 43
17 M2 Pz 0 0 23 43
18 M2 Pz 0 0 23 43
19 M2 Pz 0 0 23 43
20 M2 Pz 0 0 23 43

RISA-3D Version 14.0.1

[G:\LALAL L \South Mast\31216-0025.003.6090 - South Mast.r3d]




Member Distributed Loads (BLC 8 : NESC 250B X-dir - Wind w/ Ice)

Company
« A Designer
by [=, Job Number
OGIES Model Name

: Paul J Ford and Company

: CBH

: 31216-0025.003.6090

. South Mast on Eversource Tower # 1102

Nov 11, 2016
8:16 PM
Checked By:

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location|ft,%]
1 M2 PX 59 5.9 0 0
2 M2 PX 4.8 4.8 23 52
3 M2 PX 0 0 23 52
4 M2 PX 0 0 23 52
5 M2 PX 0 0 23 52
6 M2 PX 0 0 23 52
7 M2 PX 0 0 23 52
8 M4 PX 3.2 3.2 0 0
9 M7 PX 3.2 3.2 0 0
10 M9 PX 3.2 3.2 0 0
11 M10 PX 3.2 3.2 0 0
12 M4 PX 0 0 0 0
13 M4 PX 0 0 0 0
14 M2 PX 0 0 0 0
15 M2 PX 2.6 2.6 23 43

Member Distributed Loads (BLC 9 : NESC 250C X-dir - Wind w/o Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location|ft,%]
1 M2 PX 60 60 32 55
2 M2 PX 46.6 46.6 32 52
3 M2 PX 0 0 32 52
4 M2 PX 0 0 32 52
5 M2 PX 0 0 32 52
6 M2 PX 0 0 32 52
7 M2 PX 0 0 32 52
8 M2 PX 48 48 0 32
9 M2 PX 37.3 37.3 23 32
10 M2 PX 0 0 23 32
11 M2 PX 0 0 23 32
12 M2 PX 0 0 23 32
13 M2 PX 0 0 23 32
14 M2 PX 0 0 23 32
15 M4 PX 27.8 27.8 0 0
16 M7 PX 27.8 27.8 0 0
17 M9 PX 27.8 27.8 0 0
18 M10 PX 27.8 27.8 0 0
19 M4 PX 0 0 0 0
20 M4 PX 0 0 0 0
21 M2 PX 0 0 32 55
22 M2 PX 23.3 23.3 32 43
23 M2 PX 0 0 32 43
24 M2 PX 0 0 32 43
25 M2 PX 0 0 32 43
26 M2 PX 0 0 32 43
27 M2 PX 0 0 32 43
28 M2 PX 0 0 0 32
29 M2 PX 18.6 18.6 23 32

Member Distributed Loads (BLC 10 : NESC Weight of Ice on Mast and E)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location]ft,%] End Location[ft, %]
1 M2 Y -8.2 -8.2 0 0
2 M2 Y -29.5 -29.5 23 52
3 M2 Y 0 0 23 52
4 M2 Y 0 0 23 52
5 M2 Y 0 0 23 52
6 M2 Y 0 0 23 52
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[ - Company : Paul J Ford and Company Nov 11, 2016
//' mIic A Designer : CBH 8:16 PM

o ‘/‘, A/‘,'/l \, Job Number : 31216-0025.003.6090 Checked By:_
TEcHNoLoOGIEs ModelName : South Maston Eversource Tower # 1102

Member Distributed Loads (BLC 10 : NESC Weight of Ice on Mast and E) (Continued)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location|ft,%]
7 M2 Y 0 0 23 52
8 M4 Y -5.1 -5.1 0 0
9 M7 Y -5.1 -5.1 0 0
10 M9 Y -5.1 -5.1 0 0
11 M10 Y -5.1 -5.1 0 0
12 M4 Y 0 0 0 0
13 M4 Y 0 0 0 0
14 M2 Y 0 0 0 0
15 M2 Y -7.4 -7.4 23 43
16 M2 Y 0 0 23 43
17 M2 Y 0 0 23 43
18 M2 Y 0 0 23 43
19 M2 Y 0 0 23 43
20 M2 Y 0 0 23 43

Envelope AISC 14th(360-10): LRFD Steel Code Checks
Member Shape Code Che... Loc]ft] LC Shear Ch... Loc[ft] Dir LC phi*Pnc ...phi*Pnt [l.. phi*M... phi*M... Cb Egn

1 M2 PIPE_12... .986 21.771 4 087 [21.198 4 |175813.... 551250 |184.275184.2..[3.691H1-1b
2 M3 HSS6x6x4| 451 .75 2 .299 0 z | 2 |216719....216936 |38.64 |38.64 |1.668H1-1b
3 M4 HSS6x6x4| .869 3.5 2 .244 0 z | 2 |198867....216936 |38.64 |38.64|1.318H1-1b
4 M5 HSS6x6x4| 451 0 2 .299 0 z | 2 |216719....216936 |38.64 |38.64 |1.668H1-1b
5 M6 HSS6x6x4| 282 .75 2 122 0 z | 2 |216719.... 216936 | 38.64 |38.64 |1.666/H1-1b
6 M7 HSS6x6x4| .822 3.5 2 .262 0 y | 2 |198867....216936 |38.64 |38.64 |1.315H1-1b
7 M8 HSS6x6x4| .282 0 2 122 0 z | 2 |216719.... 216936 | 38.64 |38.64 |1.666/H1-1b
8 M9 HSS6x6x4| 459 1.083 3 .299 0 Zz | 4 |216484....216936 |38.64 |38.64 |1.303H1-1b
9 M10 HSS6x6x4| .637 1.083 2 211 0 y | 2 1216484.... 216936 | 38.64 138.64 1.306H1-1b
Envelope Joint Reactions

Joint X[b] LC Y[l LC Z[Ib] LC MX[kft] LC MY[kft] LC MZ [k-ft] LC
1 T™3 max 13783.036] 2 [6588.054] 2 [3265.688] 4 0 1 0 1 0 1
2 min 1-983.587| 4 |1477.077] 4 |-7481.868 2 0 1 0 1 0 1
3 TM4 max |3783.036] 2 |6588.054] 2 |7481.868| 2 0 1 0 1 0 1
4 min |1058.663] 3 |1467.254] 4 |2353.481] 3 0 1 0 1 0 1
5 T™M1 max |3834.088] 4 |4598.93| 3 [183285.] 2 0 1 0 1 0 1
6 min -9593.198 2 |-3627.655 2 |-8713.01| 4 0 1 0 1 0 1
7 T™2 max F1658.212 3 |4615.696] 3 -3498.574 3 0 1 0 1 0 1
8 min -9593.196 2 |-3627.655 2 |-18328..] 2 0 1 0 1 0 1
9 Totals: | max 0 3 [18318.75] 1 0 1
10 min F11620.32 2 |5920.798] 4 |-10909..| 4
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[ - Company : Paul J Ford and Company Nov 11, 2016
B e Designer . CBH 8:22 PM
C/A/‘ ,'/A",'/ 1, , Job lglumber : 31216-0025.003.6090 Checked By:
TEcHNoLoOGIEs ModelName : South Maston Eversource Tower # 1102
Joint Reactions
LC Joint Label X [Ib] Y [Ib] Z [Ib] MX [k-ft] MY [k-ft] MZ [k-ft]
1 5 TM3 1153.752 3689.857 1.988 0 0 0
2 5 T™M4 1154.566 3689.85 0 0 0 0
3 5 T™1 -2198.999 1738.528 -1.988 0 0 0
4 5 T™M2 -2199.819 1738.531 0 0 0 0
5 5 Totals: -2090.5 10856.767 0
6 5 COG (ft): X:1.767 Y: 32.239 Z: 0
7 6 T™M3 2876.219 4931.523 5.17 0 0 0
8 6 T™M4 2878.327 4931.5 0 0 0 0
9 6 T™1 -6675.097 -2464.506 -5.17 0 0 0
10 6 T™M2 -6677.25 -2464.518 0 0 0 0
11 6 Totals: -7597.8 4933.998 0
12 6 COG (ft): X:1.753 Y: 29.685 Z: 0

RISA-3D Version 14.0.1
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[ " Company : Paul J Ford and Company

//' I A Designer : CBH

d 4/‘/ A/‘,'/l \, Job Number : 31216-0025.003.6090
TeEcHNoLoOGIEs ModelName : North Maston Eversource Tower # 1102

(Global) Model Settings

Nov 11, 2016
8:26 PM
Checked By:

Display Sections for Member Calcs 5
Max Internal Sections for Member Calcs 97
Include Shear Deformation? Yes
Increase Nailing Capacity for Wind? Yes
Include Warping? Yes
Trans Load Btwn Intersecting Wood Wall? | Yes
Area Load Mesh (in2) 144
Merge Tolerance (in) A2
P-Delta Analysis Tolerance 0.50%
Include P-Delta for Walls? Yes
Automatically Iterate Stiffness for Walls? No
Max Iterations for Wall Stiffness 3
Gravity Acceleration (ft/'sec*2) 32.2
Wall Mesh Size (in) 12
Eigensolution Convergence Tol. (1.E-) 4
Vertical Axis Y
Global Member Orientation Plane xXZ

Static Solver

Sparse Accelerated

Dynamic Solver

Standard Solver

Hot Rolled Steel Code

AISC 14th(360-10): LRFD

Adjust Stiffness?

Yes(lterative)

RISAConnection Code None

Cold Formed Steel Code None

Wood Code None

Wood Temperature <100F
Concrete Code None

Masonry Code None
Aluminum Code None - Building
Number of Shear Regions 4

Region Spacing Increment (in) 4

Biaxial Column Method PCA Load Contour
Parme Beta Factor (PCA) .65

Concrete Stress Block Rectangular
Use Cracked Sections? Yes

Use Cracked Sections Slab? Yes

Bad Framing Warnings? No

Unused Force Warnings? Yes

Min 1 Bar Diam. Spacing? No

Concrete Rebar Set

REBAR SET ASTMAG15

Min % Steel for Column

1

Max % Steel for Column

8

RISA-3D Version 14.0.1 [G:\LALAL L \North Mast\31216-0025.003.6090 - North Mast.r3d]
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//' Fepne A Designer
r F. 9/ JobNumber
‘ _| A’ allayy A
TeEcHnoLoOGIEs Model Name

(Global) Model Settings, Continued

: Paul J Ford and Company

. CBH

: 31216-0025.003.6090

. North Mast on Eversource Tower # 1102

Nov 11, 2016
8:26 PM
Checked By:

Seismic Code UBC 1997
Seismic Base Elevation (ft) Not Entered
Add Base Weight? No

CtX .035

Ctz .035

T X (sec) Not Entered
T Z (sec) Not Entered
R X 8.5

RZ 8.5

Ca .36

Cv .54

Nv 1
Occupancy Category 4

Seismic Zone 3

Om Z 1

Om X 1

Rho Z 1

Rho X 1

Joint Coordinates and Temperatures

Label X [ft] Y [ft] Z [ft] Temp [F] Detach From Diap...
1 BOTT -1.833 0 0. 0
2 TOP -1.833 21.5 0. 0
3 FLANGE -1.833 33 0. 0
4 TOM -1.833 55 0. 0
5 T™M8 0 0 -3.5 0
6 T™M7 0 0 3.5 0
7 TM6 0 21.5 -3.5 0
8 TM5 0 21.5 3.5 0
9 N9 -.75 0 -3.5 0
10 N10 -.75 0 3.5 0
11 N11 -.75 21.5 -3.5 0
12 N12 -.75 21.5 3.5 0
13 N13 -.75 21.5 0. 0
14 N14 -.75 0 0. 0
Joint Boundary Conditions
Joint Label X [k/in] Y [k/in] Z [k/in] X Rot.[k-ft/rad] Y Rot.[k-ft/rad] Z Rot.[k-ft/rad]
1 BOTT
2 TOP
3 FLANGE
4 TOM
5 TM8 Reaction Reaction Reaction
6 T™M7 Reaction Reaction Reaction
7 TM6 Reaction Reaction Reaction
8 TM5 Reaction Reaction Reaction
9 N9
10 N10
11 N11
12 N12

RISA-3D Version 14.0.1 [G:\LALAL L \North Mast\31216-0025.003.6090 - North Mast.r3d]
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[ - Company : Paul J Ford and Company Nov 11, 2016
//' mIic A Designer : CBH 8:26 PM

o ‘/‘, A/‘,'/l \, Job Number : 31216-0025.003.6090 Checked By:_
TeEcHNoLoOGIEs ModelName : North Maston Eversource Tower # 1102

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm (\ME...Density[k/ft... Yield[ksi] Ry Fulksi] Rt
1 A572 Gr.50 29000 11154 3 .65 .49 50 1.1 65 1.2
2 A992 29000 11154 3 65 .49 50 1.1 65 1.2
3 | A500 Gr.B (42) | 29000 11154 3 65 .49 42 1.3 58 1.1
4 | A500 Gr. B (46) | 29000 11154 3 65 .49 46 1.5 58 1.2
5 | A500Gr.C (46) | 29000 11154 3 65 .49 46 1.5 62 1.2
6 | A500 Gr. C (50) | 29000 11154 3 65 .49 50 1.5 62 1.2
7 A53 Gr. B 29000 11154 3 65 .49 35 1.5 60 1.2
8 A36 29000 11154 .3 65 .49 36 1.5 58 1.2
Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design Rules A [in2] lyy [in4] 1zz [in4] J [in4]
1 MAST PIPE_12.0X Beam Pipe A53 Gr.B | Typical 17.5 339 339 678
2 Brace |HSS6x6x4| Beam Tube |AS00Gr. B (..{ Typical 5.24 28.6 28.6 45.6
Member Primary Data
Label | Joint J Joint K Joint Rotate(deg) Section/Shape  Type Design List Material Design Rules
1 M2 BOTT TOM MAST Beam Pipe A53 Gr. B| Typical
2 M3 T™M5 N12 Brace Beam Tube AS00 Gr. ...| Typical
3 M4 N12 N11 Brace Beam Tube A500 Gr. ...| Typical
4 M5 N11 TM6 Brace Beam Tube AS500 Gr. ...| Typical
5 M6 ™7 N10 Brace Beam Tube A500 Gr. ...| Typical
6 M7 N10 N9 Brace Beam Tube AS00 Gr. ...| Typical
7 M8 N9 T™M8 Brace Beam Tube A500 Gr. ...| Typical
8 M9 N13 TOP Brace Beam Tube A500Gr. ...| Typical
9 M10 N14 BOTT Brace Beam Tube A500 Gr. ...| Typical
Basic Load Cases
BLC Description Category X Gravity Y Gravity Z Gravity  Joint Point _ Distribut.. Area(M... Surface...
1 Self Weight (Mast Members) None -1.07
2 Weight of Equipment None 20 12
3 | Weight of Ice on Mast and Equip. None 20 20
4 TIA_X-dir - Wind w/ Ice None 20 20
5 TIA X-dir - Wind w/o Ice None 20 20
6 TIA_Z-dir - Wind w/ Ice None 20 20
7 TIA Z-dir - Wind w/o Ice None 20 20
8 NESC 250B_X-dir - Wind w/ Ice None 20 20
9 | NESC 250C X-dir - Wind w/o Ice None 20 34
10 NESC Weight of Ice on Mast and E None 20 20

Load Combinations

Description So..P... S... BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac...

1 [TIA X-dir - Wind w/ I..]Yes] Y 1]012]201213]1]4[1
2 |TIA_X-dir - Wind w/o..|Yes| Y 1112121215116

3 |[TIA Z-dir- Wind w/ l..\Yes| Y 11121212311 (6] 1
4 |TIA Z-dir - Wind w/o..|Yes| Y 1112121127 [1.6

5 |NESC 250B_X-dir - ... Y 1/15/21/15]|10/1.5|8 |25
6 |NESC 250C_X-dir - ... Y 111 1211191

RISA-3D Version 14.0.1 [G:\LALAL L \North Mast\31216-0025.003.6090 - North Mast.r3d] Page 3
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\ Job Number
s Model Name

: Paul J Ford and Company

. CBH

: 31216-0025.003.6090

. North Mast on Eversource Tower # 1102

Member Point Loads (BLC 2 : Weight of Equipment)

Nov 11, 2016
8:26 PM
Checked By:

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]
1 M2 Y -101 52
2 M2 Y -66 52
3 M2 Y 0 52
4 M2 Y 0 52
5 M2 Y -122.1 52
6 M2 Y 0 52
7 M2 Y 0 52
8 M2 Y 0 52
9 M2 Y 0 52
10 M2 Y 0 52
11 M2 Y -101 42
12 M2 Y -66 42
13 M2 Y 0 42
14 M2 Y 0 42
15 M2 Y -105 42
16 M2 Y -48 42
17 M2 Y 0 42
18 M2 Y 0 42
19 M2 Y 0 42
20 M2 Y 0 42

Member Point Loads (BLC 3 : Weight of Ice on Mast and Equip.)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]
1 M2 Y -346 52
2 M2 Y -190 52
3 M2 Y 0 52
4 M2 Y 0 52
5 M2 Y -532.5 52
6 M2 Y 0 52
7 M2 Y 0 52
8 M2 Y 0 52
9 M2 Y 0 52
10 M2 Y 0 52
11 M2 Y -346 42
12 M2 Y -190 42
13 M2 Y 0 42
14 M2 Y 0 42
15 M2 Y -520.8 42
16 M2 Y -110.8 42
17 M2 Y 0 42
18 M2 Y 0 42
19 M2 Y 0 42
20 M2 Y 0 42

Member Point Loads (BLC 4 : TIA X-dir - Wind w/ Ice)

Member Label Direction Magnitude[lb,k-ft] Location|ft,%]
1 M2 X 116.6 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 256.8 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52

RISA-3D Version 14.0.1
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Member Point Loads (BLC 4 : TIA X-dir - Wind w/ Ice) (Continued)

Company
Designer

\ Job Number
s Model Name

: Paul J Ford and Company

. CBH

: 31216-0025.003.6090

. North Mast on Eversource Tower # 1102

Nov 11, 2016
8:26 PM
Checked By:

Member Label Direction Maanitudellb k-ft] Location[ft,%]
10 M2 X 0 52
11 M2 X 114.4 42
12 M2 X 0 42
13 M2 X 0 42
14 M2 X 0 42
15 M2 X 220.2 42
16 M2 X 30.7 42
17 M2 X 0 42
18 M2 X 0 42
19 M2 X 0 42
20 M2 X 0 42

Member Point Loads (BLC 5 : TIA X-dir - Wind w/o Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%)]
1 M2 X 165.8 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 892.4 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 162.6 42
12 M2 X 0 42
13 M2 X 0 42
14 M2 X 0 42
15 M2 X 746.5 42
16 M2 X 74.9 42
17 M2 X 0 42
18 M2 X 0 42
19 M2 X 0 42
20 M2 X 0 42

Member Point Loads (BLC 6 : TIA Z-dir - Wind w/ Ice)

Member Label Direction Magnitude[lb,k-ft] Location|ft,%]
1 M2 Z 116.6 52
2 M2 Z 0 52
3 M2 Z 0 52
4 M2 Z 0 52
5 M2 Z 256.8 52
6 M2 Z 0 52
7 M2 Z 0 52
8 M2 Z 0 52
9 M2 Z 0 52
10 M2 Z 0 52
11 M2 Z 114.4 42
12 M2 Z 0 42
13 M2 Z 0 42
14 M2 Z 0 42
15 M2 Z 220.2 42
16 M2 Z 30.7 42
17 M2 Z 0 42
18 M2 Z 0 42
19 M2 Z 0 42
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[ - Company : Paul J Ford and Company

//V Fp N« A Designer : CBH

a 4/4/ A/‘,'///A Job Number : 31216-0025.003.6090
TeEcHNoLoOGIEs ModelName : North Maston Eversource Tower # 1102

Member Point Loads (BLC 6 : TIA Z-dir - Wind w/ Ice) (Continued)

Nov 11, 2016
8:26 PM
Checked By:

Member Label Direction Maanitudellb k-ft] Location[ft,%]
[20 | M2 | Z | 0 | 42
Member Point Loads (BLC 7 : TIA Z-dir - Wind w/o Ice)
Member Label Direction Magnitude[lb,k-ft] Location[ft,%]
1 M2 Z 165.8 52
2 M2 Z 0 52
3 M2 Z 0 52
4 M2 Z 0 52
5 M2 Z 892.4 52
6 M2 Z 0 52
7 M2 Z 0 52
8 M2 Z 0 52
9 M2 Z 0 52
10 M2 Z 0 52
11 M2 Z 162.6 42
12 M2 Z 0 42
13 M2 Z 0 42
14 M2 Z 0 42
15 M2 Z 746.5 42
16 M2 Z 74.9 42
17 M2 Z 0 42
18 M2 Z 0 42
19 M2 Z 0 42
20 M2 Z 0 42

Member Point Loads (BLC 8 : NESC 250B X-dir - Wind w/ Ice)

Member Label Direction Magnitude[lb,k-ft] Location|ft,%]
1 M2 X 27 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 106.1 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 27 42
12 M2 X 0 42
13 M2 X 0 42
14 M2 X 0 42
15 M2 X 89.5 42
16 M2 X 11.2 42
17 M2 X 0 42
18 M2 X 0 42
19 M2 X 0 42
20 M2 X 0 42

Member Point Loads (BLC 9 : NESC 250C X-dir - Wind w/o Ice)

Member Label Direction Magnitude[lb,k-ft] Location|ft,%]
1 M2 X 208.5 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 1052.3 52
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[ - Company : Paul J Ford and Company Nov 11, 2016
[ | DI > A Designer : CBH 8:26 PM
L /‘ / A/‘,'/ /"4 Job Number : 31216-0025.003.6090 Checked By:
TeEcHNotLoGe1 s ModelName : North Maston Eversource Tower # 1102
Member Point Loads (BLC 9 : NESC 250C X-dir - Wind w/o Ice) (Continued)
Member Label Direction Maanitudellb k-ft] Location[ft,%]
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 208.5 42
12 M2 X 0 42
13 M2 X 0 42
14 M2 X 0 42
15 M2 X 876.1 42
16 M2 X 96 42
17 M2 X 0 42
18 M2 X 0 42
19 M2 X 0 42
20 M2 X 0 42
Member Point Loads (BLC 10 : NESC Weight of Ice on Mast and E)
Member Label Direction Magnitude[lb,k-ft] Location[ft,%]
1 M2 Y -150 52
2 M2 Y -97 52
3 M2 Y 0 52
4 M2 Y 0 52
5 M2 Y -100.6 52
6 M2 Y 0 52
7 M2 Y 0 52
8 M2 Y 0 52
9 M2 Y 0 52
10 M2 Y 0 52
11 M2 Y -150 42
12 M2 Y -97 42
13 M2 Y 0 42
14 M2 Y 0 42
15 M2 Y -99.7 42
16 M2 Y -17.7 42
17 M2 Y 0 42
18 M2 Y 0 42
19 M2 Y 0 42
20 M2 Y 0 42
Member Distributed Loads (BLC 2 : Weight of Equipment)
Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location]ft,%] End Location[ft, %]
1 M2 Y -6 -6 23 52
2 M2 Y 0 0 23 52
3 M2 Y 0 0 23 52
4 M2 Y 0 0 23 52
5 M2 Y 0 0 23 52
6 M2 Y 0 0 23 52
7 M2 Y -3 -3 23 42
8 M2 Y 0 0 23 42
9 M2 Y 0 0 23 42
10 M2 Y 0 0 23 42
11 M2 Y 0 0 23 42
12 M2 Y 0 0 23 42
RISA-3D Version 14.0.1 [GALAAA AL \North Mast\31216-0025.003.6090 - North Mast.r3d] Page 7
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//' Fepne A Designer
r F. 9/ JobNumber
‘ _| A’ allayy A
TeEcHnoLoOGIEs Model Name

: Paul J Ford and Company

: CBH

: 31216-0025.003.6090

. North Mast on Eversource Tower # 1102

Member Distributed Loads (BLC 3 : Weight of Ice on Mast and Equip.)

Nov 11, 2016
8:26 PM
Checked By:

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location|ft,%]
1 M2 Y -38.2 -38.2 0 0
2 M2 Y -110 -110 23 52
3 M2 Y 0 0 23 52
4 M2 Y 0 0 23 52
5 M2 Y 0 0 23 52
6 M2 Y 0 0 23 52
7 M2 Y 0 0 23 52
8 M4 Y -20.8 -20.8 0 0
9 M7 Y -20.8 -20.8 0 0
10 M9 Y -20.8 -20.8 0 0
11 M10 Y -20.8 -20.8 0 0
12 M4 Y 0 0 0 0
13 M4 Y 0 0 0 0
14 M2 Y 0 0 0 0
15 M2 Y -55 -55 23 42
16 M2 Y 0 0 23 42
17 M2 Y 0 0 23 42
18 M2 Y 0 0 23 42
19 M2 Y 0 0 23 42
20 M2 Y 0 0 23 42

Member Distributed Loads (BLC 4 : TIA X-dir - Wind w/ Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location|ft,%]
1 M2 PX 17.2 17.2 0 0
2 M2 PX 13.3 13.3 23 52
3 M2 PX 0 0 23 52
4 M2 PX 0 0 23 52
5 M2 PX 0 0 23 52
6 M2 PX 0 0 23 52
7 M2 PX 0 0 23 52
8 M4 PX 11.7 11.7 0 0
9 M7 PX 11.7 11.7 0 0
10 M9 PX 8.6 8.6 0 0
11 M10 PX 8.6 8.6 0 0
12 M4 PX 0 0 0 0
13 M4 PX 0 0 0 0
14 M2 PX 0 0 0 0
15 M2 PX 8.7 8.7 23 42
16 M2 PX 0 0 23 42
17 M2 PX 0 0 23 42
18 M2 PX 0 0 23 42
19 M2 PX 0 0 23 42
20 M2 PX 0 0 23 42

Member Distributed Loads (BLC 5 : TIA X-dir - Wind w/o Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location]ft,%] End Location[ft, %]
1 M2 PX 55.9 55.9 0 0
2 M2 PX 39 39 23 52
3 M2 PX 0 0 23 52
4 M2 PX 0 0 23 52
5 M2 PX 0 0 23 52
6 M2 PX 0 0 23 52
7 M2 PX 0 0 23 52
8 M4 PX 35.8 35.8 0 0
9 M7 PX 35.8 35.8 0 0
10 M9 PX 26.3 26.3 0 0
RISA-3D Version 14.0.1 [GALAAA AL \North Mast\31216-0025.003.6090 - North Mast.r3d] Page 8




Member Distributed Loads (BLC 5 : TIA X-dir - Wind w/o Ice) (Continued)

Company
Designer
Job Number
Model Name

: Paul J Ford and Company
. CBH

: 31216-0025.003.6090
. North Mast on Eversource Tower # 1102

Nov 11, 2016
8:26 PM
Checked By:

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location|ft,%]
11 M10 PX 26.3 26.3 0 0
12 M4 PX 0 0 0 0
13 M4 PX 0 0 0 0
14 M2 PX 0 0 0 0
15 M2 PX 19.5 19.5 23 42
16 M2 PX 0 0 23 42
17 M2 PX 0 0 23 42
18 M2 PX 0 0 23 42
19 M2 PX 0 0 23 42
20 M2 PX 0 0 23 42

Member Distributed Loads (BLC 6 : TIA Z-dir - Wind w/ Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location[ft,%)]
1 M2 PZ 17.2 17.2 0 0
2 M2 PZ 13.3 13.3 23 52
3 M2 PZ 0 0 23 52
4 M2 PZ 0 0 23 52
5 M2 PZ 0 0 23 52
6 M2 PZ 0 0 23 52
7 M2 PZ 0 0 23 52
8 M4 PZ 11.7 11.7 0 0
9 M7 PZ 11.7 11.7 0 0
10 M9 PZ 8.6 8.6 0 0
11 M10 PZ 8.6 8.6 0 0
12 M4 PZ 0 0 0 0
13 M4 PZ 0 0 0 0
14 M2 PZ 0 0 0 0
15 M2 PZ 8.7 8.7 23 42
16 M2 PZ 0 0 23 42
17 M2 PZ 0 0 23 42
18 M2 PZ 0 0 23 42
19 M2 PZ 0 0 23 42
20 M2 PZ 0 0 23 42

Member Distributed Loads (BLC 7 : TIA Z-dir - Wind w/o Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location]ft,%] End Location[ft, %]
1 M2 Pz 55.9 55.9 0 0
2 M2 Pz 39 39 23 52
3 M2 Pz 0 0 23 52
4 M2 Pz 0 0 23 52
5 M2 Pz 0 0 23 52
6 M2 Pz 0 0 23 52
7 M2 Pz 0 0 23 52
8 M4 Pz 35.8 35.8 0 0
9 M7 Pz 35.8 35.8 0 0
10 M9 Pz 26.3 26.3 0 0
11 M10 Pz 26.3 26.3 0 0
12 M4 Pz 0 0 0 0
13 M4 Pz 0 0 0 0
14 M2 Pz 0 0 0 0
15 M2 Pz 19.5 19.5 23 42
16 M2 Pz 0 0 23 42
17 M2 Pz 0 0 23 42
18 M2 Pz 0 0 23 42
19 M2 Pz 0 0 23 42
20 M2 Pz 0 0 23 42
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a ‘/‘, A/‘,'/IIA Job Number : 31216-0025.003.6090 Checked By:_
TeEcHNoLoOGIEs ModelName : North Maston Eversource Tower # 1102

Member Distributed Loads (BLC 8 : NESC 250B X-dir - Wind w/ Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location|ft,%]
1 M2 PX 59 5.9 0 0
2 M2 PX 4.8 4.8 23 52
3 M2 PX 0 0 23 52
4 M2 PX 0 0 23 52
5 M2 PX 0 0 23 52
6 M2 PX 0 0 23 52
7 M2 PX 0 0 23 52
8 M4 PX 3.2 3.2 0 0
9 M7 PX 3.2 3.2 0 0
10 M9 PX 3.2 3.2 0 0
11 M10 PX 3.2 3.2 0 0
12 M4 PX 0 0 0 0
13 M4 PX 0 0 0 0
14 M2 PX 0 0 0
15 M2 PX 2.6 2.6 23 42
16 M2 PX 0 0 23 42
17 M2 PX 0 0 23 42
18 M2 PX 0 0 23 42
19 M2 PX 0 0 23 42
20 M2 PX 0 0 23 42
Member Distributed Loads (BLC 9 : NESC 250C X-dir - Wind w/o Ice)
Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location|ft,%]
1 M2 PX 60 60 32 55
2 M2 PX 46.6 46.6 32 52
3 M2 PX 0 0 32 52
4 M2 PX 0 0 32 52
5 M2 PX 0 0 32 52
6 M2 PX 0 0 32 52
7 M2 PX 0 0 32 52
8 M2 PX 48 48 0 32
9 M2 PX 37.3 37.3 23 32
10 M2 PX 0 0 23 32
11 M2 PX 0 0 23 32
12 M2 PX 0 0 23 32
13 M2 PX 0 0 23 32
14 M2 PX 0 0 23 32
15 M4 PX 27.8 27.8 0 0
16 M7 PX 27.8 27.8 0 0
17 M9 PX 27.8 27.8 0 0
18 M10 PX 27.8 27.8 0 0
19 M4 PX 0 0 0 0
20 M4 PX 0 0 0 0
21 M2 PX 0 0 32 55
22 M2 PX 23.3 23.3 32 42
23 M2 PX 0 0 32 42
24 M2 PX 0 0 32 42
25 M2 PX 0 0 32 42
26 M2 PX 0 0 32 42
27 M2 PX 0 0 32 42
28 M2 PX 0 0 0 32
29 M2 PX 18.6 18.6 23 32
30 M2 PX 0 0 23 32
31 M2 PX 0 0 23 32
32 M2 PX 0 0 23 32
33 M2 PX 0 0 23 32

RISA-3D Version 14.0.1 [G:\LALA L\ \North Mast\31216-0025.003.6090 - North Mast.r3d] Page 10



B. Company
//' Fepne A Designer
/ r ' Job Number
‘ | A’ alleayy A
TecunotLoocies Model Name

Member Distributed Loads (BLC 9 : NESC 250C X-dir - Wind w/o Ice) (Continued)

Member Label

Direction

: Paul J Ford and Company
. CBH
: 31216-0025.003.6090
. North Mast on Eversource Tower # 1102

Nov 11, 2016
8:26 PM
Checked By:

Start Magnitudel[lb/ft.F] End Maganitudellb/ft,.F]1 Start Locationlft,%]

End Locationlft, %]

[ 34 ]

M2

PX

0

0

23

32

Member Distributed Loads (BLC 10 : NESC Weight of Ice on Mast and E)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location][ft,%)] End Location[ft,%]
1 M2 Y -8.2 -8.2 0 0
2 M2 Y -14.8 -14.8 23 52
3 M2 Y 0 0 23 52
4 M2 Y 0 0 23 52
5 M2 Y 0 0 23 52
6 M2 Y 0 0 23 52
7 M2 Y 0 0 23 52
8 M4 Y -5.1 -5.1 0 0
9 M7 Y -5.1 -5.1 0 0
10 M9 Y -5.1 -5.1 0 0
11 M10 Y -5.1 -5.1 0 0
12 M4 Y 0 0 0 0
13 M4 Y 0 0 0 0
14 M2 Y 0 0 0 0
15 M2 Y -7.4 -7.4 23 42
16 M2 Y 0 0 23 42
17 M2 Y 0 0 23 42
18 M2 Y 0 0 23 42
19 M2 Y 0 0 23 42
20 M2 Y 0 0 23 42

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

Member Shape Code Che... Loc]ft] LC Shear Ch... Loc[ft] Dir LC phi*Pnc ...phi*Pnt [I..phi*M... phi*M... Cb Eqgn
1 M2 PIPE_12..., 934 21.198 2 083 |21.198 4 |175813.... 551250 [184.275184.2..|1.587H1-1b
2 M3 HSS6x6x4| 352 .75 2 277 0 z | 2 |216719...1216936 | 38.64 38.64| 1.6 H1-1b
3 M4 HSS6x6x4| .519 3.5 2 .146 0 z | 2 |198867...1216936 | 38.64 38.64/1.37H1-1b
4 M5 HSS6x6x4| 352 0 2 277 0 z | 2 |216719...1216936 | 38.64 38.64| 1.6 H1-1b
5 M6 HSS6x6x4| 181 .75 2 A17 0 y | 1 |216719....216936 | 38.64 38.641.665H1-1b
6 M7 HSS6x6x4| .685 3.5 3 .285 0 y | 1 [198867...216936 | 38.64 |38.64|1.314H1-1b
7 M8 HSS6x6x4| 181 0 2 A17 75 |y | 1 |216719...1216936 | 38.64 138.641.665H1-1b
8 M9 HSS6x6x4| 372 0 4 .288 0 Z | 4 |216484...216936 | 38.64 |38.64 |1.595H1-1b
9 M10 HSS6x6x4| 700 1.083 3 .229 0 y | 1 |216484....216936 | 38.64 38.64/1.305H1-1b

Envelope Joint Reactions

Joint X [Ib] LC Y [Ib] LC Z [Ib] LC MXkft] LC MY [k-i] LC MZ [k-ft] LC
1 TM8 max [3094.008] 2 [7202.394| 1 3951.859| 4 0 1 0 1 0 1
2 min ~1368.902 4 |2750.769, 4 -6110.15| 2 0 1 0 1 0 1
3 TM7 max [3094.008] 2 [7202.394| 1 6110.15 2 0 1 0 1 0 1
4 min |-328.154| 3 |2768.345| 4 -349.289| 3 0 1 0 1 0 1
5 TM6 max [4159.287| 4 124.271 3 17014.7.., 2 0 1 0 1 0 1
6 min 1-8789.528 2 |-99.775| 2 |-9298.86| 4 0 1 0 1 0 1
7 TM5 max |-261.135| 3 124.089 3 -778.572| 3 0 1 0 1 0 1
8 min -8789.528 2 |-99.775| 2 |-17014... 2 0 1 0 1 0 1
9 Totals: | max 0 3 |14560.59] 3 0 1
10 min -11391.04 2 |5652.238) 2 |-10680... 4

RISA-3D Version 14.0.1
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[ - Company : Paul J Ford and Company Nov 11, 2016
B e Designer . CBH 8:29 PM
C/A/‘ ,'/A",'/ 1, , Job lglumber : 31216-0025.003.6090 Checked By:
TeEcHNotLoGe1 s ModelName : North Maston Eversource Tower # 1102
Joint Reactions
LC Joint Label X [Ib] Y [Ib] Z [Ib] MX [k-ft] MY [k-ft] MZ [k-ft]
1 5 TM8 263.016 4817.327 0 0 0 0
2 5 T™M7 262.6 4817.323 -1.013 0 0 0
3 5 TM6 -1286.39 76.758 0 0 0 0
4 5 TM5 -1285.976 76.758 1.013 0 0 0
5 5 Totals: -2046.75 9788.167 0
6 5 COG (ft): X:-1.76 Y: 31.337 Z:0
7 6 TM8 2317.198 2383.572 0 0 0 0
8 6 T™M7 2316.175 2383.567 -2.482 0 0 0
9 6 TM6 -6024.538 -28.471 0 0 0 0
10 6 TM5 -6023.534 -28.471 2.482 0 0 0
11 6 Totals: -7414.7 4710.198 0
12 6 COG (ft): X:-1.749 Y:29.118 Z:0

RISA-3D Version 14.0.1 [G:\LALAL L \North Mast\31216-0025.003.6090 - North Mast.r3d] Page 1



[Patil . Ford and Company, Project. "31216-0025.002.6125_Bethlehem Steel - Type D+23LE"
[Tower Version 14.20, 2:06:53 PM Thursday, August 25, 2016
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[Paul J. Ford and Company, Project: "31216-0025.002.6125_Bethlehem Steel - Type D+23LE"

[ Tower Version 14.20, 2:07:17 PM Thursday, August 25, 2016 .
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APPENDIX D

SUPPLEMENTAL CALCULATIONS
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pJ PAUL J.FORD PJF Job #31216-0025.003.6090
MPANY

& C O A Page 1 of 1
11/11/2016
Mast Connection at Tower
RISA Reactions
Envelope Joint Reactions
Joint X[bl _LC Y[l LC  Z[b] LC MX[kf] LC MY[kft] LC MZ[kft] LC
1 ™3 max |3783.036 | 2 |6588.054 | 2 |3265.688| 4 0 1 0 1 0 1
2 min | -983.587 | 4 |1477.077 | 4 |-7481.868| 2 0 1 0 1 0 1
3 TM4 max |3783.036 | 2 |6588.054 | 2 |7481.868| 2 0 1 0 1 0 1
4 min [1058.663 | 3 [1467.254 | 4 [2353.481| 3 0 1 0 1 0 1
5 ™M1 max |3834.088 | 4 | 4598.93 | 3 | 18328.542 | 2 0 1 0 1 0 1
6 min |-9593.196| 2 |-3627.655| 2 | -8713.01| 4 0 1 0 1 0 1
7 ™2 max |-1658.212| 3 [4615.696 | 3 |-3498.575| 3 0 1 0 1 0 1
8 min |-9593.196| 2 |-3627.655| 2 |-18328.542| 2 0 1 0 1 0 1
9 Totals: max 0 3 118318.75 1 0 1
10 min |-11620.32| 2 [5920.798 | 4 |-10909.545| 4
RISA Reactions
Vert:=6.6 « kip Worst Case (Envelope) of North Mast & South Mast
H_ :=9.6 kip Worst Case (Envelope) of North Mast & South Mast
H_:=18.3 kip Worst Case (Envelope) of North Mast & South Mast
Bolt Input:
Assumes ASTM A325 type N
N:=4 Number of Bolts at Connection
D,,,i=0.75+in Diameter of Bolts
F,p.:=29.8 kip AISC 14th Table 7-2
F,oni=17.9 kip AISC 14th Table 7-1
1:=04 Coefficient of Friction - Steel on Steel
Calculations:
\VHZ + Vert® £
Iy :=T: 2912 kip Usageshear:F—: 0.163 Status = | if Usageg,,, <1 | =“0K”
v.bolt “OK”
Tyorri=0.3F,;,,=8.94 kip Assumed installed else
bolt tension “NG”
Fiy=Thope» N+ =14.304 kip Assumed friction
connection slip capacity
\VH, + Vert’
Usageg,=—————=0.814 Statusg,,:= || if Usagey;,<1 =%“OK”
FSlip H “OK”
else
| ‘ $£NG”
Columbus Orlando
250 E Broad St, Suite 600 3670 Maguire Blvd, Suite 250
Columbus, OH 43215 Orlando, FL 32803
Phone 614.221.6679 Phone 407.898.9039
Founded in 19465 www.PaulJFord.com 100% Employee Owned
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11/11/2016

Flange Bolt and Flange Plate Analysis

RISA Forces: (Envelope)

' Enveloped z-z Moment (k-ft) for Member M2 E E E

Page Setup

91.336 k-ft (LC 2)
012 k-t (LC 4)

z-2 Moment (K-ft)

22 275 23
Member Location (ft)

<<[>>| _Punt | _Pagesewp | e |

483966 b (LC 4)
b
7957079 |b (LT 4)

y Shear (lb)

22 275 33
Member Location (ft)

Columbus Orlando
250 E Broad St, Suite 600 3670 Maguire Blvd, Suite 250
Columbus, OH 43215 Orlando, FL 32803
Phone 614.221.6679 Phone 407.898.9039

Founded in 19465 www.PaulJFord.com 100% Employee Owned



PA U L J F 0 R D PJF Job #31216-0025.003.6090
& COMP:‘Q\NY Page 2 of 4
11/11/2016
@ Enveloped Axal Force (Ib) for Member M2 EI@
|Envelope j ) | = | == | Print | Page Setup Help |
Max Val: [10970.042 1b (LC 3)
|Axia| Force j Loc: |32.656 ft i :
Min Val: |2311.28 Ib (LC 2)
Member M2 , Envelope
16850 1504745
14300
12950
E 11100
T 9250
(1]
S 7400
[T
® 5550
e
== 3700
1850
0
-1850
0 55 11 16.5 22 275 33 385 44 495 55
Member Location (ft)
Abs Max ‘ e
Ll
OM:=91.3 «ft+ kip North Mast, Envelope
V:=7.1kip North Mast, Envelope
A:=11-kip North Mast, Envelope
Flange Bolt Input:
Assumes ASTM A325 bolts
N:=8 Number of Bolts
BC:=17+in
Fuy,;, =105 « ksi
Fybolt = 81 ksi
E:=29000 - ksi
Dbult:Z 1125 . in
n:="7 Threads per inch
Flange Plate Input:
Assumes ASTM A36
FYpiare =36+ ksi
Io1.en = 15 'in
Columbus Orlando

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965 www.PaulJFord.com

3670 Maguire Blvd, Suite 250
Orlando, FL 32803

Phone 407.898.9039

100% Employee Owned



PJ PAUL J.FORD PJF Job #31216-0025.003.6090
MPANY

& C O A Page 3 of 4
11/11/2016
tPlate = 15 . in
DPlate :=20-in
Dp,.i=12.75+in
Distance from Bolts to Centroid of Pole:
C
Ry-:==——=8.5in
BC 2
i=1..N .
6.01
i 8.5
d,-: @<—2-7r~N 6.01
. 0
d<— Rp-+sin (O — i
[ sc+sin(€) =\ _g01|™
—8.5
—6.01
0
Determine Distances For Bending in Plate:
Pole
R = =6.375 in _
Pole 2 0
2.125
MA :=if d >Rp,, 0
ma=|"  |in
‘ d RPole i 0
0
else 0
H 0-in 0
D ate ? D ole ?
Beﬁ-:=0.8-2-\/( a ) —( o ) =12.327 in
2 2
Flange Bolt Properties and Check:
— 2 _ . 2
Ip.— Zdi =289 in
7Dy’
Agr=——""—=0.994 in’
4
2
0.9743 §
A, ::ﬁ-(Dboh——’”) =0.763 in”
4 n
2.4/4,
Dn =——=0.986 in
T
Columbus Orlando
250 E Broad St, Suite 4600 3670 Maguire Blvd, Suite 250
Columbus, OH 43215 Orlando, FL 32803
Phone 614.221.6679 Phone 407.898.9039
Founded in 19465 www.PaulJFord.com 100% Employee Owned
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D}’l
Fhol "=
3
Sy =7 > =0.094 in’
R A
= OM+—2 — = =30.849 kip
I, N
alluw —0 75 A Fubult—60 108 klp
Tmax
Bolt,gu40 = =0.513 Statuspy:= || if Bolt, e, <
allow H “OK”
else
$‘NG’7
Flange Plate Check:
24.16 |
OM-d 33.599
C A 24.16
i 1 N 1.375
) _ .
C= o141 kip Bolt Forces
—30.849
—21.41
1.375 |
6 C MA
fopi= Z—— 15.445 ksi
i Bejj" tPlate
Fipi=0.9Fy, . =32.4 ksi
Plate, g, = S =0.477 ,
Fy, Status e := || if Plate,g,e, <1
‘ $‘OK’7
else
$‘NG’7

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

PJF Job #31216-0025.003.6090
Page 4 of 4
11/11/2016

“OK”

— “OK”

Orlando

3670 Maguire Blvd, Suite 250
Orlando, FL 32803

Phone 407.898.9039

100% Employee Owned



PJ PAUL J.FORD PJF Job #31216-0025.002.6125
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Antenna Support Moment Frame Bolted To Lattice Structure - NESC 2007
Local Analysis Check (OTRM 059.1 Section E.2.e)
Top Support Reactions
Maximum Reactions
Compression Force = P.:=13.8 kip Input from PLS-TOWER (Load Case 250C)
, _ . Vertical Reaction Input from Risa (Reaction is
Vertical Force = P,:=0-kip Tension so used 0, Conservative)
Horizontal Force, x = H :=6.7 kip Horizontal Reaction Input from RISA Rx (250C)
Horizontal Force, y = H,:=0.063 kip Horizontal Reaction Input from RISA Rz (250C)
Member Properties (Equal Leg Angle)
Member Type = L 5x5x3/8 User Input
Width of Member = wi=5in User Input
Member Thickness = t:=0.375 in User Input
k(heel to toe of fillet) = kg :=0.875 in User Input
Member Area = A:=3.61 in’ User Input
Unbraced Length = L:=25 ft User Input
Distance to Load along member = a:=125ft User Input
Effective Length Factor = K:=1 User Input
Radius of Gyration = r.:=1.56 in User Input
Radius of Gyration = r,:=1.56 in User Input
Radius of Gyration = r.:=0.99 in User Input
Section Modulus = S =242 in’ User Input
Section Modulus = S,:=2.42 in’ User Input
Moment of Inertia = I.:=8.74 in* User Input
Moment of Inertia = I1,:=8.74 in' User Input
Yield Stress = F,:=33 ksi User Input
Modulus of Elasticity = E:=29000 ksi User Input
Columbus Orlando
250 E Broad St, Suite 600 3670 Maguire Blvd, Suite 250
Columbus, OH 43215 Orlando, FL 32803

Phone 614.221.6679 Phone 407.898.9039
Founded in 19465 www.PaulJFord.com 100% Employee Owned



RIF 223ui 0P

Calculate the Compression Capacity

. . . <W_kdes>
Width to Thickness Ratio = w,:=f: 11
Fer==|if w,< =33 ksi
V kSl
return
144
else if
[ F,
ksi kst
Wy
return | 1.677—0.677 e« V—— - F,
80
£
| ksi
144
else if w,>
_y
ksi
0.0332.7° -E
return —
[ i
Fer=33 ksi
2-F
C.:=m =131.706 (3.6-3)
y
Determine Compression Capacity, Fa =
=32.127 ksi

Foo=||if (K'L)gcc

else

F,=32.127 ksi

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

PJF Job #31216-0025.002.6125

Page 2 of 4
08/24/2016
Per ASCE 10-97 Section 3.6 and 3.7)
Limits
(3.7-1) m
80 =13.926
kil
ksi
144 =25.0672
kil
ksi
(3.7-2)
(3.7-3)
r=min <rx Py rz>
KL 30303
-
(3.6-1)
(3.6-2)
Orlando

3670 Maguire Blvd, Suite 250
Orlando, FL 32803

Phone 407.898.9039

100% Employee Owned
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LJ.FORD
& COMPANY

A

Determine the Bending capacity

b::w—i:4.813 in
2

M, :=F,S,=79.86 kip in

M, :=F,+S,=79.86 kip - in

M, :=min (Myx,
(0.66-E+b* 1)
e.pos = - 5, -
(K-L)
(0.66-E+b* 1)
e.neg :=—2

(K-L)

M, :=min (M, 5, M,

e.pos ™ eneg,

M= if M,<0.5-M,,

|

M
yc
M- (1

C4eM,

M, )=179.86 kip«in

(Yield Moment X direction)

(Yield Moment Y direction)

(Compressive Yield Moment, 3.14.8)

2
K.L)

\/1+0.81-(

x +1[=8946.385 kip - in

2

2
) \/1+0.81 (K+L) «t

—_—

=390.919 kip -in

b4

) =390.919 kip - in

=75.781 kip +in

elseif M,>0.5-M,,

M,:=min (M,,M,)=175.781 kip«in

May = Ma

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

PJF Job #31216-0025.002.6125

(Allowable Bending Moment, 3.14.8)

Page 3 of 4
08/24/2016
(per ASCE 10-97 Section 3.14.8)
(Elastic Critical Moment
+ direction, 3.14-7)
(Elastic Critical Moment
- direction, 3.14-7)
Orlando

www.PaulJFord.com

3670 Maguire Blvd, Suite 250
Orlando, FL 32803

Phone 407.898.9039

100% Employee Owned
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PANY

Check Combined Axial and Bending

C,:=0.85
P:=P,+P,=13.8 kip
P,:=F,-A=115.977 kip

P,:=F,+A=119.13 kip

2

(Restrained Ends)
(Total Axial Load)
(Design Axial Load)

(Axial Compression at Yield)

PJF Job #31216-0025.002.6125
Page 4 of 4
08/24/2016

L.:=2 ft+2.8125 in (Bending Length)
L,:=2 ft+1.4375 in (Bending Length)
(Re: Tower Dwgs. sht. 23)

(3.12-1)

(3.12-2)

— “OK”

a° e E.l,
Py i=————>-=3479.642 kip
(K-L,)
n’ <E-I,
P, :=———-=3865.986 kip
<K'Ly>
H. a- (LX - a)
M, = 7 =44.276 kip - in
H,-a-(L,—a
M,=— - >:O.388 kip - in
L
y
C,+M, C,+M, 1
Check;=—+ . =0.622
a Max i May 1 i
P, P,,
Checky:=—+——+——=0.705
y Max May
Status;:=|| if Check, <1/  =“OK” Status,:=|| if Check,<1
C‘OK’7 C‘OK’7
else else
6‘NG’7 6‘NG’7

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

Orlando

3670 Maguire Blvd, Suite 250
Orlando, FL 32803

Phone 407.898.9039

100% Employee Owned



PJ PAUL J.FORD PJF Job #31216-0025.001.6000
MPANY

& C O :‘ﬂ\ Page 1 of 4
08/06/2016
Antenna Support Moment Frame Bolted To Lattice Structure - NESC 2007
Local Analysis Check (OTRM 059.1 Section E.2.e)
Bottom Support Reactions
Maximum Reactions
Compression Force = P.:=54 kip Input from PLS-TOWER, 250C
Vertical Force = P,:=4.9-kip Vertical Reaction Input from Risa 3D
Horizontal Force, x = H =29 kip Horizontal Reaction Input from Risa 3D
Horizontal Force, y = H,:=0.063 kip Horizontal Reaction Input from Risa 3D
Member Properties (Equal Leg Angle)
Member Type= L 8x8x1/2 User Input
Width of Member = w:=8 in User Input
Member Thickness = t:=0.5 in User Input
k(heel to toe of fillet) = kg :i=1.125 in User Input
Member Area = A:=775in" User Input
Unbraced Length = L:=5ft User Input
Distance to Load along member = a:=125ft User Input
Effective Length Factor = K:=1 User Input
Radius of Gyration = r.i=2.5in User Input
Radius of Gyration = r,:=2.5in User Input
Radius of Gyration = r.:=1.59 in User Input
Section Modulus = S, :=8.36 in’ User Input
Section Modulus = S,:=8.36 in’ User Input
Moment of Inertia = 1.:=48.6 in' User Input
Moment of Inertia = 1,:=48.6 in* User Input
Yield Stress = F,:=33 ksi User Input
Modulus of Elasticity = E:=29000 ksi User Input
Columbus Orlando
250 E Broad St, Suite 600 3670 Maguire Blvd, Suite 250
Columbus, OH 43215 Orlando, FL 32803
Founded in 1965 www.PaulJFord.com 100% Emplayee Owned



RIF 223ui 0P

Columbus

Calculate the Compression Capacity

. . . o (w_kdes)_
Width to Thickness Ratio = w,:=——==13.75
t
I 80 .
Fer:= || if w,<— =33 ksi
I el
| ksi
” HreturnFy
Helself 0 <w, < 144
F F
_r _r
H ksi ksi
I ( . )
I ||return|1677 0.677 « —————|
A (50
N H/Fy |
\ \Viksi ))
i [
| else if w,> 144
H VB
H ksi
I }' 0.0332+7° +E
I I!returni
| Wi
Fer=33 ksi
C=nA| 2L Z 131706 (3.6-3)
y
Determine Compression Capacity, Fa =
=it (KB < =31.646 ksi
” \ r /
I gy
R
I ||!l——'| | VeFer
I\ 2\ G J)
[ else
||
I 2
I (K-L)
I\ )

F,=31.646 ksi

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965

www.PaulJFord.com

PJF Job #31216-0025.001.6000

Per ASCE 10-97 Section 3.6 and 3.7)

Limits
(3.7-1) m
80 =13.926
yai
ksi
144 =25.0672
\
ksi
(3.7-2)
(3.7-3)
ri=min (ry,r,,r,)
KL _ 37736

(3.6-1)

(3.6-2)

Page 2 of 4
08/06/2016

Orlando

3670 Maguire Blvd, Suite 250

Orlando, FL 32803

Phone 407.898.903%

100% Employee Owned



RIF 223ui 0P

PJF Job #31216-0025.001.6000

Page 3 of 4
08/06/2016
Determine the Bending capacity (per ASCE 10-97 Section 3.14.8)
t .
bi=w——=7.75in
2
M, :=F,+S,=275.88 kip-in (Yield Moment)
M,,:=F,+S,=275.88 kip-in (Yield Moment)
M,.:=min (M, ,M,)=275.88 kip-in (Compressive Yield Moment, 3.14.8)
(0.66-E- b D L osis (K-1) -7 \|_ .. (Elastic Critical Moment
Mepos I e——— 1 + 2 + 1 ! =20104.305 ktp-ln + direction, 314_7)
(K-L) \ b )
_ (0.66-E- b ) |( 081+(K-L) -7 \| . (Elastic Critical Moment
M, =1\ 1+ , —11=924.409 kip - in - direction, 3.14-7)
(K-L) \ b )
M, :=min (M, s, M, ,00) = 924.409 kip « in
My=lit M,<0.5. 0, —255.297 kip +in
|
H else if M,>0.5-M,,
| M
|| ||Myc.|(l_¢\|
L A
M, :=min (M, M,.) =255.297 kip - in (Allowable Bending Moment, 3.14.8)
Max:=Ma May:=Ma
Columbus Orlando

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679

Founded in 1965 www.PaulJFord.com

3670 Maguire Blvd, Suite 250
Orlando, FL 32803

Phone 407.898.9039

100% Employee Owned



PAUL J. FORD
& COMPANY

R

Check Combined Axial and Bending

C,:=0.85
P:=P,+P,=1023 kip
P,i=F,+A=245253 kip

P,:=F,~A4=255.75 kip

7 eE-l, ,
P i=————=3863.95 kip

(K'Lx>

7’ E-l, ,
P i=————=3863.95 kip

(K'Ly>

_ H.ea+(L,—a)

H,~a+(L,—a)
My;zé

(Restrained Ends) L.:
(Total Axial Load) Y
(Design Axial Load)

(Axial Compression at Yield)

=32.625 kip-in

=0.709 kip - in

Ly
C,-M C,M,
Check1:=i+ =z |( \|+ z y-|/ ! \|=0.153 (3.12-1)
P, M, P M, P
| 1——| N
\ P \ Py
Checky=—+—+—2=0.171 (3.12-2)
y ax ay

Status, =l i Check, <1/ =“OK”

“OK”

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

Status, =l if Check, <1/ =“OK”
|| “OK”
|| else

H “NG”

www.PaulJFord.com

PJF Job #31216-0025.001.6000
Page 4 of 4
08/06/2016

Orlando

3670 Maguire Blvd, Suite 250
Orlando, FL 32803

Phone 407.898.9039

100% Employee Owned



PJF Job #31215-0012.002.6050

.
& A Page 1 of 3
08/08/2016
. .
Foundation Analysis (OTRM 059.1)
Reactions
Summary of Joint Suppoert Reactions For All Load Cases
Load Case Joint | Long. Tran. Vert. Shear Tran. Long. Bending Vert. Found.
Label | Force Force Force Force Moment | Moment Moment Moment Usage
(kips) | (kips) | (kips) | (kips) | (itk) (ft-K) (ftk) (ft-K) %
1 -25 -24.03 -33.04 -123.55 40.85 0.00 0.00 0.00 0.00 0.00
2 [250B: NESC Heavy —2X 13.95 -20.62 €4.08 24.89 0.00 0.00 0.00 0.00 0.00
3 |250B: NESC Heavy —2XY -12.50 -18.63 59.46 22.44 0.00 0.00 0.00 0.00 0.00
4 [250B: NESC Heavy —2¥ 22.58 -30.79 -117.82 38.18 0.00 0.00 0.00 0.00 0.00
5 |250C: Extreme Wind (Trans.) [-2X 18.75 -26.63 88.10 32.62 0.00 0.00 0.00 0.00 0.00
6 |250C: Extreme Wind (Trans.) |-2Y 22.45 -32.86 -117.22 39.80 0.00 0.00 0.00 0.00 0.00
7 |250C: Extreme Wind (Trans.) |-2XY -18.67 -26.59 88.00 32.49 0.00 0.00 0.00 0.00 0.00
8 |250C: Extreme Wind (Trans.) |[-25 -22.53 -32.99 -117.55 39.95 0.00 0.00 0.00 0.00 0.00
9 |[SWL Broken: 250B -2Y 20.10 -25,95 -105.67 32.83 0.00 0.00 0.00 0.00 0.00
10 |SWL Broken: 2508 -25 -24.85 -36.90( -130.93 44,48 0.00 0.00 0.00 0.00 0.00
11 |SWL Broken: 250B -2X 12.10 -19,43 49.83 22.89 0.00 0.00 0.00 0.00 0.00
12 |SWL Broken: 2508 —2XY -13.46 -18.89 €9.53 23.20 0.00 0.00 0.00 0.00 0.00
13 |SWR Broken: 250B -25 -26.95 -36.59 -144.89 45,44 0.00 0.00 0.00 0.00 0.00
14 |SWR Broken: 250B -2XY -12.28 -21.69 €5.47 24.92 0.00 0.00 0.00 0.00 0.00
15 |SWR Broken: 2508 -2 12.67 -16.09 51.21 20.47 0.00 0.00 0.00 0.00 0.00
16 |SWR Broken: 250B -2Y 16.91 -25.89( -88.83 30.92 0.00 0.00 0.00 0.00 0.00
17 |TCL Broken: 250B -2XY -23.26 -25.53( 109.61 37.59 0.00 0.00 0.00 0.00 0.00
18 |TCL Broken: 250B -2Y 25.27 -34.03| -132.67 42.39 0.00 0.00 0.00 0.00 0.00
19 |TCL Broken: 250B —-2X 1.49 -24.50 8.58 24.55 0.00 0.00 0.00 0.00 0.00
20 |TCL Broken: 250B -25 -14.75 -11.70( -101.90 18.83 0.00 0.00 0.00 0.00 0.00
H,.. =454 kip+1.1=49.94 kip Maximum Shear Force
Poppi=144.9 kip - 1.1=159.39 kip Maximum Compression Force
Ppns :=109.6 kip+1.1=120.56 kip Maximum Tension Force
Foundation Properties Geotechnical Properties
Plerheight =9.5 ﬂ Yeonc *= 150 pcf
Plerwidthjup =3 ﬁ Ywater *= 62.4 pcf
Plerwidthbot:: 6 ﬁ Vsoil = 100 pcf
Plerprojection :=0.5 ﬂ ¢suil =30 deg
thwidth =11 ﬂ 9s0il *= 9 ka
ththick =3 ﬁ
Columbus Orlando

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

3670 Maguire Blvd, Suite 250

Orlando, FL 32803
Phone 407.898.9039

100% Employee Owned



RIF 223ui 0P

PJF Job #31215-0012.002.6050

Page 2 of 3
08/08/2016
Calculations
2 3
Vig=Figiam * F1&nicx= 363 fi
Pieryg) . . . .
pierzzTét' (Plerwidth.top2 +Plerwidth4bot2 + \/Plerwidth.topz 'Plerwidth.butz ) =199.5 ﬁ3
Base, :=Pierwid,,,‘bo,2 =36 ft2 Resisting Pyramid Base 1
2
Basey = (2~ tan ($,,) * (PieTyeign — Pier pyjeciion) + F1€yiam) =457.631 ft Resisting Pyramid Base 2
Pler el Pler rojection
Vipir = (( height _ 3 project ) <Base1 + Base,+V Base,-Basq)) Vpier = 1666. 454ft
Vconc V}tg pler 562 5 ﬁ
WCU}’IC = VCO)‘IC ° ))COHC = 84375 kip
Wsuil = Vsail * Vsoil = 166.645 klp
Wtut = Wconc + I/Vsozl_ 251.02 klp
Uplift Check
Pte}’ls || . 13 2
Usage,y5:=——=0.48 Status ;= | if Usage,,;;<1 =“OK
tot 113 2
| ok
|| else
H “NG’?
Overturning Check
Mut :=Hshear ° (Pierheight+Plerprujectzon +ththick> =649.22 klp 'ﬁ
( 2 . Fi1g,igun ,
M Wcunc + (ysoil * ((thwidth 'Plerheight> - Vpier>>> * =986.563 klp 'ﬁ
Usage o= ——=10.658 Status,,:= H if Usageor<1 '=“OK”
res || “OK”
|| else
H “NG’?
Columbus Orlando

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

www.PaulJFord.com

3670 Maguire Blvd, Suite 250
Orlando, FL 32803

Phone 407.898.9039

100% Employee Owned



RIE 2225 R0RP

Soil Bearing Check

2 2
Ape:=Fig,qy, =121 ft

_ Pcomp + Wconc + Hshear * <Pierheight+Pierprojection +ththick>

Ftg }

width 3
sﬁgzzT‘:zzl.m ft
qbrg:_

Aftg

Usagepeqring = L. 0.549

soil

Columbus

250 E Broad St, Suite 600
Columbus, OH 43215
Phone 614.221.6679
Founded in 1965

=4.941 ksf

Sﬁg

Statusbearing:Z ” if Usagebear,-ngﬁ 1

n
| [rox

www.PaulJFord.com

PJF Job #31215-0012.002.6050
Page 3 of 3
08/08/2016

— “OK”

Orlando

3670 Maguire Blvd, Suite 250
Orlando, FL 32803

Phone 407.898.9039

100% Employee Owned
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PJ P AU L J. F o R D CT356/CL&P Tower - RT. 123 Site #CT11356C
&COMPANY Page 14 of 14

APPENDIX E

SUPPLEMENTAL INFORMATION

Founded in 1965 www.PaulJFord.com 100% Employee Owned



6/23/2016 rfds.eng.t-mobile.com/DataSheet/Printout/11336415

RAN Template: A&L Template: i
793D Outdoor (evolved from 3A) | 793D_3QP CT11356C_0.1_Capacity

Section 1 - Site Information

SitelD: CT11356C Site Name: CT356/CL&P Tower - Rt.123 Latitude: 41.12576000

Status: Draft Site Class: Utility Lattice Tower Longitude: -73.43270000

Version: 0.1 Site Type: Structure Non Building Address: 2 Willruss Street Pole #1102 Line # 1880
Project Type: Capacity Solution Type: City, State: Norwalk, CT

Approved: Not Approved Plan Year: Region: NORTHEAST

Approved By: Not Approved Market: CONNECTICUT

Last Modified: 6/23/2016 12:13:35 PM Vendor: Ericsson

Last Modified By: GSM1900\AMurill9 Landlord: CL&P
RAN Template: 793D Outdoor (evolved from 3A) ALTemplate: 793D_3QP
Sector Count: 3 Antenna Count: 6 Line Count: 36 TMACount: 0 RRUCount: 0

Section 2 - Existing Template Images
_ """ —————=ss = s .

http://rfds.eng.t-mobile.com/DataSheet/Printout/11336415 110



6/23/2016 rfds.eng.t-mobile.com/DataSheet/Printout/11336415

Section 3 - Proposed Template Images

793D_A&L_evolved from_3B.png

s
Wi [T fnirr
Faanien Paauha
L Arennmn

http://rfds.eng.t-mobile.com/DataSheet/Printout/11336415 2/10



6/23/2016 rfds.eng.t-mobile.com/DataSheet/Printout/11336415

Section 4 - Siteplan Images

http://rfds.eng.t-mobile.com/DataSheet/Printout/11336415 3/10



6/23/2016

RAN Template: A&L Template:
793D Outdoor (evolved from 3A) | 793D_3QP

rfds.eng.t-mobile.com/DataSheet/Printout/11336415

CT11356C_0.1_Capacity

Section 5 - RAN Equipment

Existing RAN Equipment

Template;  Custom

Enclosure 1
Enclosure Type
Baseband (Duws3o (x2)) (DUS41) (DUG20)

Radio (RUS01 B2 (x6)) (RUSO1 B4 (x6)) IRRUS11 B12 (x3)]
L700

Proposed RAN Equipment

Template: 793D Outdoor (evolved from 3A)

Enclosure 1
Enclosure Type RBS 6102 Ancillary Equipment
Baseband (Dus41 x2)) (DUG20) (DUW30)

Multiplexer m

g

U2100 2100 |

Radio [’RUSO1 B4 (x3)] LRRUS32 B4 (x3)] [[RRUSH B12 (x3)] [[RRUSH B2 (x3)]
L700

)

E

RUS01 B2 (x3)
G1900

RAN Scope of Work:

[ Swap DUL20 with DUS41 and Add XMU. All RRU's will be ground based.

http://rfds.eng.t-mobile.com/DataSheet/Printout/11336415

4/10



6/23/2016

RAN Template: A&L Template:
793D Outdoor (evolved from 3A) | 793D_3QP

rfds.eng.t-mobile.com/DataSheet/Printout/11336415

CT11356C_0.1_Capacity

Section 6 - A&L Equipment

Existing Template: Custom
Proposed Template: 793D_3QP

“Sector 1 (Existing) view from behind

Coverage Type A - Outdoor Macro
Antenna 1 2
AntennaModel | (ApX16DVWV-16DWV-S-E-A20 (Quad)) (LNX-6512DS-A1M (Dual))
Azimuth .
45
M. Tilt 0 (0)
Height 114
Ports P1 p2 P3
Active Tech. 01900\ (G1900 U2100) (L2100 L700
Dark Tech.
Restricted Tech.

Decomm. Tech.

E.Tit 6 @
Cables (1-1/4" Coax- 170t | 1-1/4" Coax- 170 .
TMAS

Diplexers /

Combiners

Radio

Sector Equipment

Scope of Work:

Unconnected Equipment:

[

http://rfds.eng.t-mobile.com/DataSheet/Printout/11336415

5/10



6/23/2016

RAN Template:
793D Outdoor (evolved from 3A)

A&L Template:
793D_3QP

rfds.eng.t-mobile.com/DataSheet/Printout/11336415

CT11356C_0.1_Capacity

Sector 1 (Proposed) view from behind

Coverage Type A - Outdoor Macro

Antenna 2

AntennaModel | (Apx16DVWV-16DWV-S-E-A20 (Quad)) RV4PX306R (Penta)

Azimuth

M. Tilt @ @

Height 114 114

Ports P1 P2 P3 P4 P5 P6 P7
Active Tech. G1900 11900 L2100 12100 L700 2100

Dark Tech.

Restricted Tech.

Decomm. Tech.

E.Tilt

Cables 1-1/4" Coax - 170 ft. 1-1/4" Coax - 170 ft. 1-1/4" Coax 1-1/4" Coax 1-1/4" Coax 1-1/4" Coax
-170 ft. -170 ft. -170 ft. -170 ft.

1-1/4" Coax - 170 ft. 1-1/4" Coax - 170 ft.

1-1/4" Coax 1-1/4" Coax 1-1/4" Coax 1-1/4" Coax
- 170 ft. -170 . -170 ft. -170 ft.

TMAs

Diplexers /

Combiners

Radio

Sector Equipment

Scope of Work:

Unconnected Equipment:

[

http://rfds.eng.t-mobile.com/DataSheet/Printout/11336415

6/10



6/23/2016

RAN Template: A&L Template:
793D Outdoor (evolved from 3A) | 793D_3QP

rfds.eng.t-mobile.com/DataSheet/Printout/11336415

CT11356C_0.1_Capacity

Sector 2 (Existing) view from behind

Coverage Type A - Outdoor Macro

Antenna 2
AntennalModel | (Apx16DVWV-16DWV-S-E-A20 (Quad)) (LNX-6512DS-A1M (Dual))

Azimuth 165 165

M. Tilt @ @

Height 114

Ports P1 P2 P3
Active Tech. u1900) [G1900 u2100] [L2100 L700

Dark Tech.

Restricted Tech.

Decomm. Tech.

E. Tilt @

Cables 1-1/4" Coax - 170 ft,
1-1/4" Coax - 170 ft

1-1/4" Coax - 170 ft.
1-1/4" Coax - 170 ft.

(1-1/4" Coax- 170t (1-1/4" Coax- 1701t

TMAs

Diplexers /
Combiners

Radio

Sector Equipment

Unconnected Equipment:

Scope of Work:

[

http://rfds.eng.t-mobile.com/DataSheet/Printout/11336415

710



6/23/2016

RAN Template:
793D Outdoor (evolved from 3A)

A&L Template:
793D_3QP

rfds.eng.t-mobile.com/DataSheet/Printout/11336415

CT11356C_0.1_Capacity

Sector 2 (Proposed) view from behind

Coverage Type

Antenna 2

AntennalModel | (Apx16DVWV-16DWV-S-E-A20 (Quad))

Azimuth 165

M. Tilt @ @

Height 14 114

Ports P1 P2 P3 P4 P5 P6 P7
Active Tech.

Dark Tech.

Restricted Tech.

Decomm. Tech.

E.Tilt

Cables 1-1/4" Coax - 170 ft. 1-1/4" Coax - 170 ft. 1-1/4" Coax 1-1/4" Coax 1-1/4" Coax 1-1/4" Coax
-170 ft. -170 ft. -170 ft. -170 ft.

1-1/4" Coax - 170 ft. 1-1/4" Coax - 170 ft.

1-1/4" Coax 1-1/4" Coax 1-1/4" Coax 1-1/4" Coax
-170 ft. -170ft. -170ft. -170 ft.

TMAs

Diplexers /

Combiners

Radio

Sector Equipment

Scope of Work:

Unconnected Equipment:

[

http://rfds.eng.t-mobile.com/DataSheet/Printout/11336415

8/10



6/23/2016

RAN Template: A&L Template:
793D Outdoor (evolved from 3A) | 793D_3QP

rfds.eng.t-mobile.com/DataSheet/Printout/11336415

CT11356C_0.1_Capacity

Sector 3 (Existing) view from behind

Coverage Type A - Outdoor Macro

Antenna 2
AntennalModel | (Apx16DVWV-16DWV-S-E-A20 (Quad)) (LNX-6512DS-A1M (Dual))

Azimuth 288

M. Tilt @ @

Height 114

Ports P1 P2 P3
Active Tech. u1900) [G1900 u2100] [L2100 L700

Dark Tech.

Restricted Tech.

Decomm. Tech.

E. Tilt @

Cables 1-1/4" Coax - 170 ft,
1-1/4" Coax - 170 ft

1-1/4" Coax - 170 ft.
1-1/4" Coax - 170 ft.

(1-1/4" Coax- 170 t. (1-1/4" Coax- 1701t

TMAs

Diplexers /
Combiners

Radio

Sector Equipment

Unconnected Equipment:

Scope of Work:

[

http://rfds.eng.t-mobile.com/DataSheet/Printout/11336415
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6/23/2016 rfds.eng.t-mobile.com/DataSheet/Printout/11336415
RAN Template: A&L Template: T11 1 i
793D Outdoor (evolved from 3A) | 793D_3QP c 3560—0 _Capac ty
Sector 3 (Proposed) view from behind
Antenna 2
AntennalModel | (Apx16DVWV-16DWV-S-E-A20 (Quad)) RV4PX306R (Penta)
Azimuth 285
M. Tilt @ @
Height 114 114
Ports P1 P2 P3 P4 P5 P6 P7
Active Tech. G1900 L1900 L2100 L2100 U2100
Dark Tech.
Restricted Tech.
Decomm. Tech.
E.Tilt
Cables 1-1/4" Coax- 170 ft. 1-1/4" Coax- 170 t. 1-1/4"Coax | | [1-1/4"Coax | | [1-1/4"Coax | || [1-1/4" Coax
-170 ft. -170 ft. - 170 ft. -170 ft.
1-1/4" Coax - 170 ft. 1-1/4" Coax - 170 ft.
1-1/4" Coax 1-1/4" Coax 1-1/4" Coax 1-1/4" Coax
- 170 ft. -170 . -170 ft. -170 ft.
TMAs
Diplexers /
Combiners
Radio
Sector Equipment
Unconnected Equipment:
Scope of Work:
http://rfds.eng.t-mobile.com/DataSheet/Printout/11336415 10/10



Product Specitications

Electrical Specifications
Frequency Band, MHz

RVAPX306R

COMMSCOPE’

Multiband Antenna, 698-960 and 4x 1710-2690 MHz, 65° horizontal beamwidth,

internal electrical tilt with manual override.

698-790 790-890 890-960 1710-1920 192

0-2180

Gain, dBi 14.2 14.4 14.9 14.7 15.2
Beamwidth, Horizontal, degrees 68 69 63 63 63
Beamwidth, Vertical, degrees 16.4 14.9 13.6 13.7 12.2
Beam Tilt, degrees 0-10 0-10 0-10 0-10 0-10
USLS (First Lobe), dB 18 18 18 18 18
Null Fill, dB -22 -22 -22 -22 -22
Front-to-Back Ratio at 180°, dB 23 23 23 27 28
CPR at Boresight, dB 16 12 12 17 15
CPR at Sector, dB 8 8 6 5 3
Isolation, dB 25 25 25 25 25
Isolation, Intersystem, dB 30 30 30 30 30
VSWR | Return Loss, dB 1.43]15.0 1.43] 15.0 1.43] 15.0 1.5 ] 14.0 1.5 14.0
PIM, 3rd Order, 2 x 20 W, dBc -150 -150 -150 -150 -150
Input Power per Port, maximum, watts 300 300 300 250 250
Polarization +45° +45° +45° +45° +45°
Impedance 50 ohm 50 ohm 50 ohm 50 ohm 50 ohm

Electrical Specifications, BASTA*

Frequency Band, MHz

2300-2690
16.1
62
9.7
0-10
18
-22
28
14
2
25
30
1.5 14.0
-150
250
+45°
50 ohm

698-790 790-890 890-960 1710-19201920-21802300-2690

Gain by all Beam Tilts, average, dBi 14.0 14.2 14.6 14.6
Gain by all Beam Tilts Tolerance, dB +0.2 +0.2 +0.3 +0.5
0°]14.0 0°]14.2 0°]| 14.6 0°] 14.6
Gain by Beam Tilt, average, dBi 5°| 14.0 5°]14.2 5°|14.6 5°| 14.6
10°]14.0 10°]14.1 10°]14.6 10°] 14.6
Beamwidth, Horizontal Tolerance, degrees +1.4 +1.2 +1.6 +2.5
Beamwidth, Vertical Tolerance, degrees +0.8 +0.8 +0.5 +0.9
USLS, beampeak to 20° above beampeak, dB 18 18 18 18
Front-to-Back Total Power at 180° + 30°, dB 25 23 23 23
CPR at Boresight, dB 17 13 13 20
CPR at Sector, dB 10 10 8 7

15.0
+0.4

0°]15.0
5°1]15.0
10 ° | 15.1
+3.5
+1
18
25
17
5

15.8
+0.5

0°]16.0
5°|15.8
10°] 15.6
+6.4
+0.9
18
25
18
4

* CommScope® supports NGMN recommendations on Base Station Antenna Standards (BASTA). To learn more about the benefits of BASTA,
download the whitepaper Time to Raise the Bar on BSAs.

General Specifications

Antenna Type

Band

Brand

Operating Frequency Band
Performance Note

Sector with internal RET

Multiband

DualPol®

1710 - 2690 MHz | 698 - 960 MHz
Outdoor usage

©2016 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope.
All specifications are subject to change without notice. See www.commscope.com for the most current information. Revised: July 7, 2016

page 1 of 2
August 6, 2016



Product Specitications COMMSCOPE

RV4PX306R

Mechanical Specifications

Lightning Protection dc Ground inner/outer conductor

Radome Material ASA, UV stabilized

Reflector Material Aluminum

RF Connector Interface 7-16 DIN Female

RF Connector Location Bottom

RF Connector Quantity, total 10

Wind Loading, maximum 681.0 N @ 150 km/h
153.1 Ibf @ 150 km/h

Wind Speed, maximum 250 km/h | 155 mph

Dimensions

Depth 209.0 mm | 8.2in

Length 1599.0 mm | 63.0in

Width 353.0mm | 13.9in

Net Weight, without mounting kit 24.0kg | 52.91b

Remote Electrical Tilt (RET) Information

Input Voltage 10-30 Vvdc

Internal RET High band (4) | Low band (1)
Power Consumption, idle state, maximum 2.0W

Power Consumption, normal conditions, maximum 13.0 W

Protocol 3GPP/AISG 2.0 (Single RET)

RET Interface 8-pin DIN Female | 8-pin DIN Male
RET Interface, quantity 1 female | 1 male

Packed Dimensions

Depth 325.0 mm | 12.8in
Length 1787.0 mm | 70.4in
Width 427.0 mm | 16.8in
Shipping Weight 39.0kg | 86.01b

Regulatory Compliance/Certifications

Agency Classification
RoHS 2011/65/EU

China RoHS SJ/T 11364-2006

ISO 9001:2008

Included Products

T-041-GL-E — Argus® Adjustable Tilt Pipe Mounting Kit for 2.0"-4.5" (50-115mm) OD round members for panel antennas.
Includes 2 clamp sets.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance

©2016 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 2 of 2
All specifications are subject to change without notice. See www.commscope.com for the most current information. Revised: July 7, 2016 August 6, 2016
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R et

AM-X-CD-14-65-00T-RET (4’ 65° Dual Broadband Antenna)

KMW Communications

Base Station Antennas

For Mobile Communications

Dual Band Electrical DownTilt Antenna

Electrical Specification

Frequency Range 698~894MHz 1710~2170MHz
Impedance 50Q
Polarization Dual, Slant +45°
16.1dBi / 13.95dBd @1710-1755MH
Gain 14.0dBi/11.85dBd @ 698-806MHz 16 3dB: / 14.15dBd 21850 1900MH§
14.8dBi / 12.65dBd @ 824-894MH ’ ’ )
! e ? | 16.0dBi/ 13.85dBd @2110-2155MHz
60° @ 1710-1755MH
) 67" @ 698-806MHz @ z
Horizontal . 61° @ 1850-1900MHz
65° @ 824-894MHz R
. 64° @ 2110-2155MHz
Beamwidth 8.8" @ 1710-1755MH
. - z
. 17.5 @ 698-806MHz .
Vertical 16.5° @ 824-894MHz 8.5° @ 1850-1900MHz
) 8.0° @ 2110-2155MHz
VSWR <1.5:1
Front-to-Back Ratio >28 dB
Electrical Downtilt Range 2°~16° 0" ~10°
Isolation Between Ports 230 dB
Isolation Between Ports of Different Frequency Elements 235 dB
10.0 dB @ +60°
Pole Discriminati
Cross Pole Discrimination 15.0 dBi @ 0°
First Upper Side Lobe Suppression 16dB

Side Lobe Suppression

>16 dB @ 0-6° Tilt
>18dB @ 7-12° Tilt
(Up to 15° from Boresight)

>16 dB @ 0-6° Tilt
>18dB @ 7-10° Tilt
(Up to 15° from Boresight)

Passive Intermodulation

<-150 dBc @ 2x20w

Input Maximum CW Power

500 W

300 W

Environmental Compliance

IP65 for Radome
IP67 for Connectors

RET Motor Configuration

Field Replaceable RET Electronic Control Module /
RET Motor is internal to antenna & not field replaceable

Compliant with AISG 1.1 and 2.0

AISG 1.1 and 2.0

Mechanical Specification

Dimension (WxDxH)

11.8x5.9x48 inches
(300x150%1219mm)

Weight (Without clamp)

36.4 Ibs (16.5 kg)

Connector

4 x 7/16 DIN(F), Long Neck

Max Wind Speed

150 mph

Wind Load (@150 mph)

1260 N

www.kmwcomm.com




POWERWAVE Tower Mounted Amplifiers

TTAW-07BP111-001 |

TMA Twin Dual Band AWS with 700 Bypass 13 dB AISG

ELECTRICAL SPECIFICATIONS*

UL Frequency Range (MHz)
UL Rejection

UL Gain (dB)

UL Return Loss

UL Noise Figure

UL Output 3rd Order Intercept Point (dBm)
UL Bypass Loss (dB)

UL Max Input Power (dBm)
DL Frequency Range (MHz)
DL Return Loss

DL Insertion Loss (dB)
Intermodulation

Input Voltage (V)

Alarm Functionality

Power Consumption

Power Handling, RMS
AISG Compatibility

1710-1770 with 698-746 bypass

13

>18 dB

<1.6dB

>+23 (Input IP3 >+11)

<1.9

+14 dBm

2110-2170 with 698-746 bypass
>18 dB

<0.4

<-155 dBc (2x43 dBm TX)

<1.5W
700: 500 W; AWS 300W

001 has AISG 2.0 loaded from factory

>80 dB TX rejection, >25 dB rejection at 1700 and 1800 MHz

8.0-30V (AISG Mode 10-30V; Current Alarm Mode 8-17)
AISG compatible or in case of no AISG command received, current alarm mode 170-190 mA

AISG 1.1 fully upgreadable to AISG 2.0 (AISG version only depended on loaded SW version) TTAW-07BP112-

MECHANICAL SPECIFICATIONS*

Dimensions HxWxD mm(ft)
Weight (Ibs)

Colors

RF Connectors

Mounting Kit

250x169x139 (9.9"x6.7"x5.4")

<18 (<8 kg)

Off white (NCS 1502-R)

Female 7/16 DIN, long neck

Mounting kit for pole and wall is included

ENVIRONMENTAL SPECIFICATIONS*

Temperature Range
Operational
Transportation
Storage

Lightning Protection
Housing

MTBF

Ingress Protection

-40 to +65°C

ETS 300 019-1-4

ETS 300 019-1-2

ETS 300 019-1-1

IEC 61312-1: 2 kA 8/20 ps, 3 kA 10/350 ps
Aluminium

>1 million hours

IP67 minimum

APPROVALS AND TESTS*
Safety UL 60950; UL 1950, TUV
EMC FCC part 15
-
Vg
O
*All specifications subject to change without notice. Please contact your ive for complete data.

Updated: Dec 2 2010 4:48AM

© Copyright 2011 Powerwave Technologies, Inc. All rights reserved.
All specifications are subject to change without notice. Please contact your Powerwave
ive for complete data.




Product Data Sheet APX16DWV-16DWVS-E-A20

Optimizer® Side-by-Side Dual Polarized Antenna, 1710-2200, 65deg, 18.4dBi, 1.4m, VET, 0-10deg RET

Product Description

A combination of two X-Polarized antennas in a single radome, this pair of
variable tilt antennas provides exceptional suppression of all upper sidelobes at
all downtilt angles. It also features a wide downtilt range. This antenna is
optimized for performance across the entire frequency band (1710-2200 MHz).
The antenna comes pre-connected with two antenna control units (ACU).

Features/Benefits

*Variable electrical downtilt - provides enhanced precision in controlling
intercell interference. The tilt is infield adjustable 0-10 deg.

*High Suppression of all Upper Sidelobes (Typically <-20dB).

*Gain tracking - difference between AWS UL (1710-1755 MHz) and DL
(2110-2155 MHz) <1dB.

*Two X-Polarised panels in a single radome.

*Azimuth horizontal beamwidth difference <4deg between AWS UL (1710-
1755 MHz) and DL (2110-2155 MHz).

*Low profile for low visual impact.

*Dual polarization; Broadband design.

eIncludes (2) AISG 2.0 Compatible ACU-A20-N antenna control units.

Technical Specifications

Electrical Specifications

Frequency Range, MHz 1710-2200
Horizontal Beamwidth, deg 65

Vertical Beamwidth, deg 59t07.7
Electrical Downtilt, deg 0-10

Gain, dBi (dBd) 18.4 (16.3)

1st Upper Sidelobe Suppression, dB > 18 (typically > 20)
Upper Sidelobe Suppression, dB > 18 all (typically > 20)
Front-To-Back Ratio, dB >26 (typically 28)
Polarization Dual pol +/-45°
VSWR <1.5:1
Isolation between Ports, dB > 30

3rd Order IMP @ 2 x 43 dBm, dBc > 150 (155 Typical)
Impedance, Ohms 50
Maximum Power Input, W 300
Lightning Protection Direct Ground
Connector Type (4) 7-16 Long Neck Female
Mechanical Specifications

Dimensions - HxWxD, mm (in) 1420 x 331 x 80 (55.9 x 13 x 3.15)
Weight w/o Mtg Hardware, kg (Ib) 18.5 (40.7)
Survival Wind Speed, km/h (mph) 200 (125)
Rated Wind Speed, km/h (mph) 160 (100)

Max Wind Loading Area, m? (ft?) 0.47 (5.03)
Front Thrust @ Rated Wind, N (Ibf) 756 (170)
Maximum Thrust @ Rated Wind, N (Ibf) 756 (170)

Wind Load - Side @ Rated Wind, N (Ibf) 231 (52)

Wind Load - Rear @ Rated Wind, N (Ibf) 408 (92)
Radome Material Fiberglass
Radome Color Light Grey RAL7035
Mounting Hardware Material Diecasted Aluminum
Shipping Weight, kg (Ib) 24.5 (53.9)
Packing Dimensions, HXWxD, mm (in) 1520 x 408 x 198 (59.8 x 16 x 7.8)
Ordering Information

Mounting Hardware APM40-2 + APM40-E2

Other Documentation

APM40 Series Datashee
APM40 Series Installation Instructiong

All information contained in the present datasheet is subject to confirmation at time of ordering

RFS The Clear Choice ® | APX16DWV-16DWVS-E-A20 |  Revi- Print Date: 12.03.2010

Please visit us on the internet at http://www.rfsworld.comj Radio Frequency Systems


http://www.rfsworld.com/
http://www.rfsworld.com/dataxpress/Datasheets/media/?q=images%2fBase_Station_Antennas%2fAPM40_Universal_Mount_Issue6.pdf
http://www.rfsworld.com/dataxpress/Datasheets/media/?q=images%2fBase_Station_Antennas%2fAPM40_Series_Installation_Instructions.pdf
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Dual Broadband Antenna

90° 1.4 m MET Antenna

Part Number: Horizontal Beamwidth: 90° Electrical Downtilt: Adjustable
7770.00 Gain: 13.5/16 dBi Connector Type: 7/16 female

The Powerwave dual band dual polarized broadband antenna has individual adjustable
electrical downtilt per band (upgradeable to Remote Electrical Tilt (RET). Four connector
ports allow separate tilts on each frequency band and ensure the use of diversity concepts.
The phase shifter technology, based on a patented sliding dielectric, minimizes
intermodulation distortion and maximizes efficiency. The slant +/- 45° dual polarization
system provides the independent fading signals needed for achieving top-quality coverage
via diversity concepts. The Powerwave Broadband antenna design is based on a patented
stacked aperture-coupled patch technology, which provides high isolation performance and
a wide VSWR bandwidth. The antennas have superior radiation patterns due to a unique
reflector design which provides a very small variation of the —3dB horizontal beam width
over the frequency band as well as a high front-to-back ratio.

Key Benefits

» Excellent broad- and multi-band capabilities

+ Polarization purity makes good diversity gain

+ Excellent pattern performance and high gain over
frequency

+ High passive intermodulation performance

* Light, slim and robust design

Preliminary

BASE STATION

SYSTEMS

COVERAGE

SYSTEMS
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D031-08208 Rev A

Dual Broadband Antenna

p

Electrical Specifications (Preliminary)

Frequency band (MHz)

Gain, + 0.5dB (dBi)

Polarization

Nominal Impedance (Ohm)

VSWR

VSWR

Isolation between inputs (dB)
Isolation between inputs (dB)

Inter band isolation (dB)

Horizontal -3 dB beamwidth
Tracking, Horizontal plane, +60° (dB)
Tracking, Horizontal plane, +60° (dB)
Electrical downtilt range (adjustable)
Vertical -3 dB beamwidth

Sidelobe suppression, Vertical 1 st upper (dB)

Vertical beam squint

First null-fill (dB)

Front-to-back ratio (dB)

Front-to-back ratio, total power (dB)
IM3, 2Tx@43dBm (dBc)

IM3, 2Tx@43dBm (dBc)

IM7, 2Tx@43dBm (dBc)

Power Handling, Average per input (W)
Power Handling, Average total (W)

806-960 1710-2170
13.5 16.0
Dual linear +45°
50
1.5:1
1.5:1
30
30
40
85+ 5° 85+ 5°
<2.0
<2.0
0° to 10° 0°to 8°
14.3+2.0° 6.6+1°
>17,16,15 >17, 16,15
x=0, 5, 10° MET x=0, 4, 8° MET
<0.8° <0.5°
<-25 <-25
>25 >27
>20 >23
<-153
<-153
<-160
400 250
800 500

All specifications are subject to change without notice.

| Contact your Powerwave representative for complete performance data.

Mechanical Specifications

Connector Type
Connector Position
Dimensions, HxWxD
Weight Including Brackets
Wind Load, Frontal, 42m/s Cd=1
Survival Wind Speed (m/s)
Lightning Protection
Radome Material

Radome Color

Mounting

Packing Size

4 x 7/16 DIN female

Bottom

1408mm x 280mm x 125mm (55"x11"x5”)

15.8 kg (35 Ibs)

435N (98 Ibf)
70 (156mph)
DC grounded

GRP
Light Gray

Pre-mounted Standard Brackets
1550mm x 355mm x 255mm (61”x14"x10")

Corporate Headquarters
Powerwave Technologies, Inc. ~ Tel: 714-466-1000

1801

Santa Ana, CA 92705 USA

East St. Andrew Place Fax: 714-466-5800

www.powerwave.com

Main European Office

Antennvégen 6
SE-187 80 Taby
Sweden

Tel: +46 8 540 822 00

Fax: +46 8 540 823 40

Main Asia Pacific Office
23 F Tai Yau Building
181 Johnston Road
Wanchai, Hong Kong
Tel: +852 2512 6123
Fax: +852 2575 4860

)7
P Powerwave

technologies

©Copyright March 2005, Powerwave Technologies, Inc. All Rights reserved. Powerwave, Powerwave Technologies, The Power in Wireless and the Powerwave logo are registered trademarks of Powerwave Technologies, Inc.
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TT19-08BP111-001

POWERWAVE Tower Mounted Amplifiers

TMA Twin 1900 with 850 Bypass 12 dB AISG 1.1

RICA P ATIO
UL Frequency Range (MHz)
UL Rejection

UL Gain(dB)

UL Return Loss

UL Noise Figure

UL Output 3rd Order Intercept Point(dBm)

UL Bypass Loss(dB)

UL Max Input Power (dBm)
DL Frequency Range (MHz)
DL Return Loss

DL Insertion Loss (dB)
Intermodulation

Input Voltage (V)
Alarm Functionality

Power Consumption

Power Handling, RMS
AISG Compatibility

1850-1910 with 824-894 bypass
>77 dB

12

>18

<1.7 dB, Typical

>+23

2.5, Typical

+14 dBm

1930-1990 with 824-894 bypass
>18

850 MHz, <0.3; 1900 MHz, <0.5
@ 2 x +43 dBm TX carriers, in receive band, <160 dBc, reffered to antenna port

AISG Mode: 10-30; Current alarm mode: 8 -17
AISG compatible or in case of no AISG command received, current alarm mode 170-190 mA

<1.1W @12V
850: >57 dBm; 1900: >55 dBm

AISG 1.1 fully upgreadable to AISG 2.0 (AISG version only dependent on loaded SW version)
TT19-08BP112-001 has AISG 2.0 loaded from factory

A A P ATIO

Dimension HXWxD mm(ft)
Weight(lbs)

Colors

RF Connectors

Mounting Kit

250x169x137 mm (9.9"x6.7"x5.4")

<16

Off white (NCS 1502-R)

DIN 7/16 female, long neck

Mounting kit for pole and wall is included

RO A »

Temperature Range

-40° C to +65° C (-40° F to +149° F)

Operational ETS 300 019-1-4
Transportation ETS 300 019-1-2
Storage ETS 300 019-1-1
Lightning Protection 3 kA 10/350 ps; 20 kA (Shield)
Housing Aluminum
MTBF >1 million hours per TMA
Ingress Protection IP65 and IP68

APPROVAL AND TESTS
Safety EN60950
EMC 3GPP: TS 25.113

*All specifications subject to change without notice. Contact your Powerwave representative for complete performance data.

© Copyright 2010 Powerwave Technologies, Inc. All rights reserved.
53 All specifications are subject to change without notice. Please contact
your Powerwave representative for complete performance data.
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