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Chapter 1 INTRODUCTION

TSTower is a general computer program for the analysis and design of
cantilevered latticed self-supporting towers. Towers can either have triangular
or square cross sections. The program will solve using the American codes
TIA/EIA 222-F, TIA /EIA-222-G (Draft) and the Canadian equivalent CSA S37-
94 and CSA S37-01. Load generation, capacity assessments follow the
applicable codes, and analysis is based on a three-dimensional beam model.

The program analyzes the tower for all specified wind and ice loads and
determines the capacity of the members. The results are displayed graphically
on the screen. This allows the designer to visually check the adequacy of the
design and quickly make adjustments to achieve the optimum solution. The
program allows for a full printout or a summary printout of the results. A
graphical printout of the profile is also available.

HARDWARE REQUIRMENTS

The following minimum system requirements to run TSTower:

. An IBM compatible PC equipped with a Pentium processor
running under Windows 98, 2000, NT or XP

. 50 MB free disk space

. 16 MB RAM

. 14 inch SVGA monitor with (800 x 600 min resolution)

. A pointing device, a mouse or graphical tablet configured to work
under windows.
. An optional printer that is set from windows

INSTALLING TSTOWER

The TSTower installation is initiated from windows. From start menu choose
run, insert the disk labeled disk 1 and choose file setup.exe

The setup program will create a TSTower directory on the hard drive at a

location designated by the user. The user may change the name of the folder in
which the program will copy all necessary files required to run TSTower.

www.towersft.com 1—1
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Choose the folder name and click OK, the installation program will copy all
necessary files into the different directories of your system. Follow the
program instructions and place the subsequent disks into the disk drive.

At the end of the installation the program will notify you that the installation
was completed successfully. Refer to the purchasers agreement regarding the
number of authorized users allowed to run the program.

DISCLAIMER

Extensive care has been taken during the development and testing of TSTower
program to ensure that both the source code and the underlying engineering
principles comply with standard engineering practice. Should any
discrepancies or possible program errors occur, please notify TowerSoft
immediately.

TOWERSOFT DISCLAIMS ALL WARRANTIES IMPLIED OR
OTHERWISE WITH REGARDS TO THE SOFTWARE. BY
USING THE SOFTWARE, THE USER AGREES THAT NEITHER
TOWERSOFT NOR ITS EMPLOYEES SHALL BE LIABLE FOR
ANY LOSS, DAMAGE, OR EXPENSE OF ANY KIND WHICH IS
CAUSED DIRECTLY OR INDIRECTLY BY THE USE,
PERFORMANCE, MAINTAINANCE, SERVICE OR
CONDITION OF THE SOFTWARE. IN NO EVENT WILL
TOWERSOFT BE LIABLE FOR SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGE RESULTING FROM USE OF THIS
SOFTWARE.

User’s comments and suggestions are welcomed. Please forward all your
comments to support@towersft.com.

www.towersft.com 1-2
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Chapter 2 INPUT

TSTower is an analysis software program. The user inputs all the necessary
information required to perform the analysis, the finite element program is run,
and the results are shown in a graphical format on the screen.

For design purpose, the user decides on a tentative geometry and performs an
analysis. The user examines the results of the preliminary selection and
modifies any of the design parameters before reanalyzing the structure. Using
successive runs, the user can quickly arrive at an optimum solution. The
designer makes the choices, interprets the output and has full control on the
design process.

This Chapter illustrates how TSTower works by explaining the input screens.
The input values and screens are shown on the figures in this chapter utilizing
an example. This example may not use all the features of the software,
however it gives the user a quick introduction to the main features and the use
of the program. Features available in the program that are not used for this
example are explained in the context.

www.towersft.com 2-1
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START THE PROGRAM

When TSTower starts, the main screen shows a blank page. The user selects a
structure type from the Structure menu. The two options are either tubular or
latticed structures.

£ TSTower i =10x]

File ©Options Structure Appurtenances Load Cases. Rum Fesulbs  Connections  Setup  DataBase Management  Help

T ower Elewation

| US Customary || EIA-222F  |C\Development TS TowerMMTesti0! tst [ Laftice Structure |

Note the status bar at the bottom of the windows showing the following data in

order:

1- The current mode of units (metric or US Customary)

2- The applicable code of design (CSA S37-01, CSA S37-94, EIA 222-F, EIA 222-
G (Draft))

3- The problem file name, and path

4- Structure type (Tubular or Latticed)

www.towersft.com 2-2
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Select Options from the main menu and from the list choose the required code
and the system of units.

Geometry  Appurtenances  Load Cazez  Bun Setup  Help

Units 4 v hietric
Standard ¥ IS Customary
Project Data

PROJECT DEFINITION

Select Project Data from the Options menu. Type in any identification data
required as shown.

Custorner |T owerSoft

Site (D | A0001

Location  |Mississauga-ON-CANADA

Froject  |3.00-001

Revizion ||]_

Engineer |,.f_-.,n_|,J Engineer

ak | Cancel |

To add data to any box, move the cursor into the box, click inside the box and
type in the data using the keyboard. To change any existing data in an edit
box, delete the entry using the <Del> key or the <Backspace> key.
Alternatively, highlight the existing characters by pressing and dragging the

www.towersft.com 2-3
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left mouse button, then type over the existing entry. This is a standard
Windows feature.

GEOMETRY DEFINITION

Select Geometry from the main menu, this will show the Geometry Definition
Window. Initially the window will show default geometry data and the user
changes that to the required parameters.

Lattice Tower Geomekry

— Fower [ata

i B i Mo, of Sech
Siriietiie Heiht I_I[il] Di]l%[ft] TopWidth | E0.00 % [ir] o, of Sechons 5

Bot width [ 12000 &] ) Total Height [fron.0n Bl
(ft] Crozs-Section |Triangular 'I Section Heneratar |

Tupical Section
Height

Section Data T Panel [ata T kember Geometny T Member Capacities

Sect, [rezcrption Height  |Baot Elew,| Bof, Locked Top Locked | Moiof | Mass =

i [=8 [ft] i) |Wwidthfin]|  Bot.  |%idth(in]| Top |Panels| [lbs]

: S| width S| fidth E

1 Mew Section 20.00 0o 120.00 ] 108.00 ] 2 11776
2 Mew Section 20.00 2000 10800 ] 96.00 ] 2 4099.5
3 Mew Section 20.00 40.00 96.00 ] a4.00 ] 2 40266
4 Mew Sectian 20.00 B0.00 a4.00 ] 72.00 ] 2 3959.8
3] MHew Sectian 20.00 an.ao 72.00 ] E0.00 ] 2 3399.8

Add section:attop | Add section:at |:u:|tt|:|m| Delete section-at top | Delete zechion |

Defaults | ImpnrtSectiDnl E:-:pu:urtSectiu:unl ok, | ITDwer‘v‘iEW SEctiDnViewl

In this window the user inputs the total height, top and bottom widths of the
tower, typical section height and clicks on the Section Generator button. This
will create the general outline of the tower sections based on the selected
typical section height. The user can model multiple slopes on the tower or
straight sections for example on the top of the tower by locking top or bottom
width of a selected section. From this screen, the user can add sections to the
top or bottom of the tower, delete sections at the top of the tower or delete a
selected number of sections.

www.towersft.com 2-4
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INPUT

Note that the defaults of the sections generation can be edited from the
Defaults button. The user can also switch from Tower View or zoom to Section
View to see an enlarged view of the selected section.

The user can also utilize the import and export section functionality to save or
retrieve a section from the user-defined database of standard sections.

Lattice Tower Geometry

— Fower Dats
; O i Mo, of Sech
Sirt et e Height |_1[JI3.EIU|§![H] Tl:uqu:Ithl G000 % [ir] . of Sechions 5
Bot width [ 12000 &] fm]  Tetal Height [700.00 [
Typical Section [2000  {#) Cross-section |Triangular 'I Section Heterator |
Height
Section Data T T tdember Geometny T Member Capacities
Sechon | Panel Type Secondary | TopHonz | Height Flan | Hip __ﬂ
M, Mo, Bracing M ember [ft_] Bracinc|Bracing _|
1 1 = [Mone] Mo 10.00 Mo Mo
2 = [Mone] Mo 10.00 Ho Mo
Modify zelectad panell Fedefine section panelsl Copy section panielz |
Diefaultz | Import Section | Export Section | ak. | I Tower Yiew  Sechion '\-"iewl

On the next Tab “Panel Data” the user can define the number, type, height of

panels for the selected section. From the section column, other sections can be

selected for Panel definition. Also on the same window the user can modify

selected panels, change heights for different panels, redefine section panels and

or copy section panels to other section(s).

www.towersft.com
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Lattice Tower Geometry o

— Fower Dats

; i Mo, of Sech
SRR TS |_I{ilj I.'M@[ft] Taopwidth % [ir] o, of Sections 5

Bt width [ 12000 g (i) Tatal Height [100.00 @[ﬂ]

T_I,Ipir::aISec:tiu:un 2000 Crozs-Section |Triangular vI e e |
Height

Section Data T Panel [ata T iMember Geomelry T Member Capacities
Sec.|Pan:| Type Dezcrption Steel Conn. [Mo. |Bolt Size| Bolt End Edge | Guzzet _A_|
Mo [ Ha, Grade Type | of [ir] Grade |Dist. [in]} Dist. [in] | Thick. _I

Bioltz [ir]
1 1 Leg SH 4 A Tenzion 1 0B  AIZES nfa nda nda
Diag Ldwdu3/8 AJE Bolted 1 0E2H  AZZRS 0938 05938 0394

¥ Section Members |denticals

Defaults | Imnpiort Section Export Section ok, | IT.:.wer\...-'iew Sectiu:un'h"iewl

From the Member Geometry Screen, the user defines the member sizes, steel
grades, connection type, number of bolts, bolt size, bolt grade, end distance,
edge distance and gusset thickness. The following is a definition of the
different fields:

Member Description: By double clicking the user can select another member
from the same type of members (Angles, Tubes, Solid Rounds, etc.). By left
clicking the Member Data form will open and allow the user to change the
member type or size.

Steel Grade or Bolt Grade: By double clicking the user selects from a drop
down list of available grades. The user can add or edit different grades from
the Database Management Menu. By left clicking the yield and ultimate values
of the selected grade are displayed. Note that for bolt grades, the threads
included or excluded from the shear plane are available.

Connection Type: By double clicking the user can select connection type. For

legs the user selects from tension, single shear or double shear. For other
members the selections are either welded to bolted.

www.towersft.com 2-6
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Number of Bolts: the user selects or types in the number of bolts for the
connection.

End distance: defined as distance along the axis of the member (force).

Edge Distance: defined as the distance from the center of bolt to the edge of the
member (normal to the line of force).

Gusset Thickness: the gusset thickness for connection of legs to other members.
For leg angles, the thickness of the leg is assumed to be the gusset thickness but
can be over written by the user.

Note that the click button at the bottom allows the user to select either identical
or different members for each of the panels of the section.

Lattice Tower Geometry

— Fower Dats
n e i N i fS t
Structure Height Il[il"_._lj[ll%[ﬂ] TDDWIdthI (0.0 % lin] Bt -
Bot width [ 12000 &] fm]  Tetal Height [700.00 4]
L_.,lpir:r:-lalﬁectinn [z000 im Lross-sechian |Triangular VI Section Hemeratr |
eight

Section Data T Panel [ata T tember Geometrny T Member Capacitiez
Sec. [Pan. |Member| Descrption [Length|EL /B| Comp. | Tens. [Beanng | Block Baolt Critical | C
MHa. | Mo, | Tupe [Ft] Capacity | Capacity | Capacity| Shear |Capacity| Comp. __l
' [Kips] | [Kips] | [Kips] [Capaciy| [Kips] |CapacityiCe
[Kipz] [Kips] | |
1 1 Leg SR 4 1000 72008 17217 361.59 nda n#a 1801 17217 1
Diag  L4wdw3/3 1397 18674 2348 7530 1363 1721 1227 1227 1

Diefaultz | Import Section Export Section ak. | IT.:.wer\...-'iew Sectiu:un'h"iewl

The Member Capacities tab displays the following data:
. Section number (from bottom to top)
. Panel number (From bottom to top)

www.towersft.com 2-7
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INPUT

. Member Description

. Length of member

. KL/R

. Compression Capacity
. Tension Capacity

. Bearing Capacity
. Block Shear Capacity
. Bolt Capacity

(

(calculated effective slenderness ratio)
(kN or Kips)

(kN or Kips)

(kN or Kips)

(kN or Kips)

(kN or Kips)

. Critical (Governing) Compression Capacity (kN or Kips)
. Critical (Governing) Tension Capacity (kN or Kips)

www.towersft.com




TSTower for SS towers User’s Manual INPUT

ANTENNAS DEFINITION

From the main menu choose Appurtenance and then select Antennas, the
following window is displayed.

I Antennas Point Loads l Tulines | Ladders

Select

- Antenna Data

Mo Elew. | Anterina Tepe| Moo | Ant. |Radius) Mount Type: | Mount | TeLine Tupe | Mo, | & |
1] af | Az [ft] Az, af
Ant. | [deq.] [deq.] i e
1 (10000 HFE 1 oo BOD oo

Leqg Azimuth from Maorth [Deg.) I 0

Bl

In this window the tower elevation is shown along with the plan cross-section
at the marked antenna. To add a new antenna select New and a blank line with
an antenna type (none) is shown. The user inputs the following data as defined
below:

. Elevation: Elevation of the center of the antenna marked from
the bottom of the tower and shown in meters or ft.
. Antenna Type: Type of antenna and can be chosen from the

antennas database available. To choose an antenna click on this
field and an antenna type window will be displayed and the
required type and size is specified.

www.towersft.com 2-9
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. Antenna Azimuth: Antenna beam azimuth measured from the
North. The tower azimuth from north is specified at the bottom
of the tower (specified in degrees).

. Radius: Radius is measured from the tower center to the
mounting point of the antenna (m or ft.). Also, note that the
tower radius at that elevation is shown for guidance on the
section drawing.

. Mount Type: Type of antenna mount and can be chosen from the
database available. To choose a mount click on this field to select
from the database.

. Mounting Azimuth: angle between the tower’s north and the
antenna radius measured in the clockwise direction.
. Tx-Line Type: Type of transmission lines and quantity associated

with that antenna and can be chosen from a database available.

Antenna Type:

Click on type in the antenna table and the following window is displayed and
from which the antenna type and size is specified.

Antenna Type
Microwave T Other
Dizh Type IShieIded =| Frequency [GHz) -
Dizh Size IHp4 ;I Allowable Tilt/Twist [deqg) |2_21
Radome Alloweable zignal losz
i+ Yes i~ 3db
) Mo i+ 10 db
Cancel |

For microwave dishes available in the database the following dish types and
sizes are available:

Shielded (2,4,6,8,10,12, 15 ft.)

Focal plane (4, 6, 8, 10, 12 ft. - with or without radome)
Standard (2,4, 6,8, 10, 12 ft. - with or without radome)
Grid 4, 6,8,10,12,15 ft.)

GRIDPAK 4, 6,8,10,12,13 ft.)

www.towersft.com 2-10
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Also, for microwave antennas the allowable Tilt/ Twist is calculated by the
program as a function of frequency, dish diameter and allowable signal
degradation (3 db or 10 db) based on the following formula:

a) For a parabolic reflector with an allowable 10dB signal degradation:

0= Cs
D «a
where:

0 = twist or sway limit, degrees

Ci0 = 53.1 GHz.ft.deg [16.2 GHz.m.deg]
Cs; =31.0 GHz.ft.deg [9.45 GHz.m.deg]
D = Diameter of dish, ft [m]

a = Dish Frequency, GHz.

For “Other” (Non-Dish Antennas) a variety of Antennas, organized by
manufacturers is available from the database.
Following screen is displayed when the Tab “Other” is clicked.

Antenna Type

Microwawve T ]
19 records
Eaatrilsgue Dezcription H'[aflt';]'ht l"“""l[llf?]th Ciepth [ft] Fr=
AP195014 |DIRECTIOMAL PAMEL | 4265 | 0164 0.650 o

AP133015 |DIRECTIOMAL PAMEL | 5000 | 0164 0650

AP133016 |DIRECTIOMAL PAMEL | BO70 | 0164 | 0.650

API06510 |CELLIte DIRECT.PANL | 1.963 | 0.863 | 0427
API0BE13 |CELLIte DIRECT.PANL | 3233 | 0863 | 0427 hd |
3

0k, | Cancel |

www.towersft.com 2-11
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The data shown includes all parameters of these antennas necessary for the
program to calculate wind loads and weight effects.

The User may add any type of Non-Dish Antenna to the database -using the
“Database Management” option from the main menu. Refer to Database
Management Chapter for details.

After specifying an antenna, the user may wish to copy it by highlighting the
specific line and click on select and then on Copy. A new line of antenna will
be displayed and the user may edit that line. A similar procedure is used to
delete an antenna.

Loads are calculated for microwave dishes as per Andrew’s catalogue number
36. Also load calculations for wind loads under different directions are based
on EIA-222-F tables.

Also, from this window the user can define the TX-lines type and number that
are used for this antenna.

www.towersft.com 2-12
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POINT LOADS DEFINITION

From the main menu choose Appurtenance and then select Point Loads, the
following window is displayed.

Point Loads

Bntennas Paint Loads TuLines ‘ Ladders

Hew

Select

:-_I = |'i: -]

= Paint Load Data—

M. Deze, Elew, [ Az |[Radiug| "wind | ‘Wind [Weight | Weight | Comrents | |
[f] | [dea.]| [f] Area | Area | [bare] | [iced]
[bare] | ficed] | [Kips] | [Kipz] T
[(E=2] | /72
1 PLd1 0000 00 Qoo ROD 0 BOD 0G0 OED

In this window the pole elevation is shown along with the plan cross-section at
the point load elevation. To add a new point load select New and input line
with zero values is shown. The user inputs the following data as defined
below:

. Description: Text description of the point load. This description

will be displayed on the design profile. If the default description
is not over written no description is displayed on the profile.

www.towersft.com 2-13
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. Elevation: Elevation from the bottom of the tower to the center
of the applied load (m or ft.)

. Azimuth:  angle between the north and the point load radius
measured in the clockwise direction (specified in degrees).

= Radius: Radius is measured from the tower center to the

point load (m or ft.). Also, note that the tower radius at that
elevation is shown for guidance on the section drawing.

= Wind Area (Bare): Bare wind area of the load (antenna)
multiplied by the appropriate force coefficient or drag factor
depending on the shape of the appurtenance (m? or ft?).

. Wind Area (Iced):  Iced wind area of the load (antenna)
multiplied by the appropriate force coefficient or drag factor
depending on the shape of the appurtenance and the ice accretion

(m?2 or ft?).
. Weight (Bare): Bare weight of the load (kN or kips)
. Weight (Iced): weight of the load including ice (kN or kips)
. Comments: A comments field that does not get displayed

on the profile.

www.towersft.com 2-14
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TRANSMISSION LINES DEFINITION

From the main menu choose Appurtenance and then select Tx-lines, the
following window is displayed.

Transmission Lines 3

Bntentas ‘ Faint Loads I Tulines Ladders

[

Diarn, = 10.00(f)
Select
T |.€:.

= T-Line Drata-
Mo Bot | Top Type Mo offszimuth Badivs | Orient. ertical] Pat OF | Antening | <
Elev. | Elew. Linez| [deg]| [ft] | [dead.] Face

s} [t R
1| 0.00 10000 Ew30 1 B0.0 283 EOO Mo YesOut

0K l

In this window the tower elevation is shown along with the tower cross-section
at the bottom of the Tx-line. To add a new line or group of lines select New
and a blank line with a line type (none) is shown. The user inputs the
following data as defined below:

. Bottom Elevation: Elevation of the bottom of the lines (m or ft.)
. Top Elevation: Elevation of the top of the lines (m or ft.)
. Type: Type of lines and can be chosen from the tx-lines

database available. To choose line type click on this field and the
required type and size can be specified as explained in the sequel.
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. No of lines.: Number of lines having the same properties
shown on that line

. Azimuth:  Group of lines azimuth (specified in degrees).

. Radius: Radius is measured from the pole center to the
center of the lines group (m or ft.).

. Orient.: angle between the pole’s north and the lines group
radius measured in the clockwise direction.

. No of Shielded Lines: For shielded lines (e.g. inside the pole)

only gravity loads are considered.

Transmission Line Type:

Click on type in the tx-lines table and the following window is displayed and
from which the tx-lines type and size is specified.

Transmission Line Type

Tepe Foam-Dielectric
Drezcriptian ||_|:| FSP-R0E, j
Size I 0.875 [ir]

] | Cancel |

The following Transmission Line types are available:

Air-Dielectric
Foam-Dielectric
Elliptical Waveguide
Circular Waveguide
Rectangular Waveguide

Different sizes can be chosen from the description field and the actual size for
the chosen lines is displayed in the size field (mm or in.).

Data for transmission lines mechanical properties are based on Andrew’s
catalogue number 36.
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LADDER DEFINITION

From the main menu choose Appurtenance and then select Ladders, the
following window is displayed.

Antennas ‘ Point Loads | Tulines Ladders

I e

Select

—Ladder Data—
Moo | Baot, | Top [“Width (Dt |A&zimuth | Radioz| Onent. | Rung Tepe Rail Type | =]
Elev. | Elew. [in] [ [in] [deq.] [it] | [deg.]
[Ft] [F) Ep
1 | oo 0000 1FF 0 118 1200 0 BROD O 1200 SR 0.75 SR1.0
0K l

In this window the pole elevation is shown along with the plan cross-section at
the bottom of the ladder. To add a new ladder select New and a blank line
with a rail type, and rung type (none) is shown. The user inputs the following
data as defined below:

. Bottom Elevation: Elevation of the bottom of the ladder (m or
ft.)

. Top Elevation: Elevation of the top of the ladder (m or ft.)

. Width: Width of ladder rungs (mm or in.)

. Dist.: Distance (spacing) between rungs (mm or in.)

. Azimuth:  ladder azimuth (specified in degrees).

. Radius: Radius is measured from the pole center to the

center of the ladder (m or ft.).
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. Orient.: angle between north and the ladder’s center
measured in the clockwise direction.

. Rung Type: Rung size chosen from available steel sections
database for angles and solid rounds.

. Rail Type:  Rail size chosen from available steel sections

database for angles and solid rounds.

Steel Section Type:
Click on rail type or rung type in the ladder data table and the following
window is displayed, from which the steel section type and size is specified.

Steel Section Type

Type Solid Found

Description |SR 0.625 =l

k. | Cancel |

The following steel sections for ladders are available:

Solid Round (SR13, SR16, SR19, SR25, SR50)
(SR.5, SR.625, SR.75, SR1.0, SR2.0)

Angle (L51x51x6, L51x51x13)
(2x2x1/4, 12x2x1/2)
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Chapter 3 ANALYSIS

This Chapter explains the input of the code-related data and material data.
Also, the assumptions and the underlying theory of the analysis are explained
in the sequel.

CODE DATA

Wind Loads

From the main menu choose Load Cases, and then he following window will
appear depending on the design standard specified:

a) TIA/EIA 222-F

Having the EIA 222-F as the design code, the wind Loads window will be as
shown:

EIA-222-F Code Data

Wind Speed [fooo (4] meh)
Service Wind Speed IEEI'I:":I @ [rph]
|ce Thickness ID'EEI @ [inzh]
Start wind direction II:I'I:":I @ [deqrees]
E nd wind direction IEED'E":I @ [deqrees]
|ncrement wind direction IED'E":I @ [deqrees]
Elew. above ground II:I'I:":I @ [Ft]

“Wind pressure reduction for iced conditions ID_?E 'I

¥ Increase allwable stresses
v Stength - wind only [ Service - 'Wind only

[¥ Stength -'wind andlee [ Service -'Wind and lce

115 Counties |
k. |
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The input data is explained as follows:

Wind Speed: Design wind speed for the structure (m/sec or
mph).

Service Wind Speed: for the calculation of deflections (tilt/twist)
under service load conditions (m/sec or mph).

Ice Thickness: specified ice thickness for the design of the
structure depending on the location (mm or inches).

Start Wind Direction: Starting wind directions from which the
wind loads are considered.

End wind directions: Last wind direction for which the wind
loads are considered

Increment Wind direction: Wind increment in degrees at which
wind loads are calculated. For example, in the above shown
example wind will be considered at the following directions (0,
30, 60, 330)

Elevation above ground: The elevation of the structure base above
ground this is used for wind loads calculations. The height factor
is increased accordingly.

Allowable stress factor: For the structural assessment of the
tower, the allowable stress is increased to 1.33 as per EIA 222-F
when applicable. However, the user has the option to limit the
allowable stress to 1.0

Wind pressure reduction for the case of iced conditions (default is
0.75 as per code).

Options to mark the analysis loading cases for wind only or for
combined case of wind and ice under strength conditions and
service conditions.

b) ANSI/TIA-222-G-2005

Having the TIA-222-G as the design code, the Wind Loads window will be
displayed as shown:
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Wind Speed (V) 3000 [#] (o
Wind Speed with lce Vi) [40.00 E (rmph]
Serviceability Wind Speed [60.00 E (rmph]

lce Thickness [t [050 E finch]
Start wind direction ID'DD E [dearees]
End wind direction |18D'E":I E [dearees]
|rizrement wind direction ISD'DD E [dearees]
Eley, above ground ID'DD E [Ft]
Stucture Class !2 E

Esposure Categomn IE E
Topographic Categaon |1 E

¥ Strength - \Wind only ¥ Service - Wind only:

¥ Shength-Windandlee: [ Service - Wind and lce
] | 15 Counties |

The input data is explained as follows:

. Basic Wind Speed (V): 3-second gust speed for the structure
(m/sec or mph).

. Wind Speed with Ice (Vi): 3-second gust speed concurrent with
the design ice at 33 ft above the ground (m/sec or mph).

. Serviceability Wind Speed: for the calculation of deflections
(tilt/ twist) under service load conditions (m/sec or mph).

. Ice Thickness (ti): specified ice thickness for the design of the
structure depending on the location (mm or inches).

. Start Wind Direction: Starting wind directions from which the
wind loads are considered.

- End wind directions: Last wind direction for which the wind

loads are considered
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. Increment Wind direction: Wind increment in degrees at which
wind loads are calculated. For example, in the above shown
example wind will be considered at the following directions (0,
90, 180)

. Elevation above ground: The elevation of the structure base above
ground this is used for wind loads calculations. The height factor
is increased accordingly.

. Structure Class as defined in Table 2-1 of TIA-222-G. Values are 1
through 3 with class 2 as default.

. Exposure Category as defined in clause 2.6.5.1 of TIA-222-G.
Options are Exposure B, C or D with Exposure B as default.

. Topographic Category as defined in clause 2.6.6.2 of TIA 222-G
ranging from Category 1 through 5 with Category 1 as default.

c) CSA S37-94

Having the CSA S37-94 as the design code, the wind Loads window will be
displayed as shown:

‘wind Pressure IEIZIIZI.IZIEI @ iPal
Ice Thickness |1u.uu @ (i)

|mportance Factor IT @
Serviceability Factor IT @

Start wind direction W @ [dearees)
End wind direction W @ [dearees)
Increment wind direction IW @ [dearees)
Elev. sbove ground W @ [mn]

v Strength - *find anly v Serviceability - ind only

¥ Stiength -*%find andlce W Serviceabilty - %ind and lce

— Site Specific "Wind Coefficients
Site Coefficient al; ID_DDDD
Specifici v .
ind Coefficient a2: ID_DDDDD
Coefficient a3 ID_DDD
Coefficient £h: ID_ oon
Coefficient Z07: II:I_ Qoo
Coefficient W07 ID_ oon
Ok I
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The data for which is explained as follows:

. Wind Pressure: Reference wind pressure (q) as per CSA S37-94

. Ice thickness: Radial ice thickness for the design

. Importance factor: Importance factor as per S37-94

. Serviceability factor: Serviceability factor for service load
conditions as per S37-94

. Start Wind Direction: Starting wind directions from which the
wind loads are considered.

. End wind directions: Last wind direction for which the wind
loads are considered

. Increment Wind direction: Wind increment in degrees at which

wind loads are calculated. For example, in the above shown
window, wind will be considered only from 0 degrees.

. Elevation above ground: The elevation of the structure base above
ground. This is used for wind loads calculations.
. Options to mark the analysis loading cases for wind only or for

combined case of wind and ice under strength conditions and
service conditions.
. Option to use site specific wind data

d) CSA S37-01

Having the CSA S37-01 as the design code, the wind Loads window will be
displayed as shown:

CSA-537 Code Data

“Wind Preszure IHEDT @ [Pa]
lce Thickness IW @ [mm]
Importance Factor IT @
Serviceability Factor IW @

Start wind direction IW @ [deqrees]
End wind direction IW Ig [degrees]
Increment wind direction IW Ig [degrees]
Elev. above ground IW E [ri)

[v Strength - Wind only v Serviceability - Wind only

v Strength - ind and lce v Serviceability - Wind and lce

Gust Effect Factor for Tubular Structures [C54 537-01)
’7 * Cg=25 = Cg=20

0K |
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The design parameters are as explained under S37-94.
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ANALYSIS THEORY

The analysis is based on three-dimensional truss model with geometrical non-
linear capabilities (i.e., Increased forces due to P-delta effects are accounted for
in the analysis). Wind load calculations and analysis are based on the
following assumptions:

Wind Loads Calculations

1. Wind is assumed horizontal and is blowing from a certain direction
throughout the whole pole height.

2. Force coefficients (drag factors) are calculated as per applicable code.

3. No shielding is considered on the tower from antennas, Tx-lines, or ladders.

4. Tx-lines declared as part of the face are considered in the force coefficient
calculations of the structure. Tx-Lines as part of the face and outside shield
the structural members and vice versa for lines inside the tower.

5. Ice built up is considered uniform on the structure and appurtenances.

6. Wind loads considered on iced structures are reduced as per applicable
code.

7. For wind load calculations, wind load is calculated for each section.

8. Loads that are offset from the tower center are applied at the tower center
with the corresponding moments (torsional and bending).

9. Loads that extend beyond the height of the structure are applied at the top

of the structure with the corresponding additional moments (torsional and
bending).

Analysis and Capacities

1. Each member is modeled as two-nodded three-dimensional truss elements
with three degrees of freedom at each node.

2. Element properties are assumed constant for the full length of the member.
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3. Tower is considered fixed in all directions at the base.

4. Uniform loads applied to the tower are distributed to each level of the
section at the three or four leg points.

5. Capacities are calculated based on applicable codes and the structure is
assessed for each member.

Calculation Parameters

From the main menu, choose “setup” and select “Calculation Parameters”. In
this menu, the user may change the equivalent wind are calculations for non-
dish antennas and setup the critical damping ratio “p” for vortex shedding
analysis as required by CSA S37-01.

Calculation Parameters

— Equivalent WwWind Area for Mon-Dizh Antennas

e Eq. &rea = Frontal Area x Cos[ Angle of Attack] +
Lateral Area « Sin[ Angle of Attack]

S Eq &rea = Frontal Area = Cos™2[ Angle of Sttack] +
Lateral Area = Sin™2[ Angle of Attack)

= Eq. &rea = Marimumn Areal Frantal or Lateral |

Critical Damping F atio: ||:|_|:||:|4|:|

QF. | Cancel |

For non-dish antennas, the user can select the calculation method for the
equivalent wind area of non-symmetric antennas.

Material Data

Clicking on Setup from the main menu the material data can be defined. The
user inputs the material density (Ibs/ft3 or kg/m3), Young’s modulus (ksi or
MPa) and Poisson’s ratio.
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D ensity 490,00 [lbzf"3)
Young's Modulug |23000.00  [ksi]
Foiszon B atio 0.30
aE. | Cancel |
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Chapter 4 RESULTS

In this Chapter the printed and viewable output options for the program are
explained. After the input data phase is completed, the user chooses Run from
the main menu. The program performs the wind load calculations and
executes the structural analysis. From the main menu the user may choose
Results and the user chooses one from the following menu options:

e Preliminary Results
e Final Results

e Print

e .DXF Profile

Preliminary Results

Choosing Preliminary results the following screen is displayed which allows
the user to see the different calculated wind pressure and effective projected
areas for each of the different load combinations and wind directions.

Wind Pressure

4
Wind Preszure T Wind Area T App. UDL T App. Cone. Loads
Section Panel Bat, Eley. [it] | Top Eley. . (i) Kz BzGh (psf] |lee Thick. ftiz]| = |

fir) =
5 50.00 100,00 1.25 29.98 0000
1 80.00 90.00 122 29.29 0000
4 2 70.00 80.00 119 2853 0000
1 50.00 70.00 116 27 68 0000
3 2 50.00 £0.00 112 2672 0000
1 40.00 50.00 1.07 2562 0000
2 2 30.00 40.00 1.01 24.30 0000
1 20.00 30.00 045 22 64 0000
1 e 10.00 20.00 0.85 20,36 0,000
1 0.00 10.00 0.85 20.36 0000

-

Load Combination |y ‘wind Direction [Deg] !D .l
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RESULTS

This screen shows bottom and top elevation of each section the applied wind
pressure and the relevant height factors and ice thickness for each of the load
combination and wind directions.

Wind Area

i Wiew Preliminary Results

Wind Pressure I Wind Area 1 App. UDL ) App. Cone. Loads |
Sec, | Panel | Flat |App. Flat| Bound | App. Atea | Solid | Flat | Rourd | Flat | Round | Ef | -
Area | Area Area Found lce | Ratio | Drag | Drag Lrir Chr [ Area
21| (2] | (f2) brea (2] e e
™21
b 93 000 B.E7 .00 geb 042 203 1.3 080 1.00 3299
1 E49 000 B.E7 n.oo 778 034 219 134 080 1.00 3070
4 2 7E1 000 B.E7 n.on 778 033 22 1.3 080 1.00 3288
1 780 000 B.E7 0.o0 T¥R 03 226 138 080 1.00 337
3 2 go00 000 B.E7 n.oo Y3 030 23 138 080 .00 3463
1 821 000 B.67 0.o0 ¥E3 D28 235 1.33 080 1.00 3547
2 2 843 000 B.E7 n.o0 FTEOD 026 23 141 080 100 3BET
1 g65 000 B.E7 0.o0 46 025 244 143 080 1.00 3699
1 2 g8a 000 B.E7 0.0 719 024 243 144 080 1.00 3FET
1 912 000 B.67 0.0 B4 022 253 148 080 100 3774

| nad Combinatian IWind S

j ‘wind Direction (Dag)

-

This screen shows flat and round areas of the structure and that of the
appurtenances included as part of the structure in the calculations. Solidity

ratios are also show for each panel and the calculated force coefficients (drag
coefficients) for both flat and round members. Also the directionality factors

and the total effective wind areas are shown for each of the load combinations
and wind directions.
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Appurtenances Uniformly Distributed Loads (UDL)
i
‘wind Pressure [ "wind Area N App. UDL 1  App Conc. Loads
Sec. |Panell Flat Area Found Area Flat Drag Round Drag ka Eff. Area [ERA] =
[Fe™2) [fE"2) (2]
4] .00 915 200 1.20 .53 242
1 .00 q.02 200 1.20 EE .41
4 2 .00 9.00 2.00 1.20 [.E7 9.46
1 .00 2.9 2.00 1.20 1E9 9ER
3 2 0,00 .81 200 1.20 0,70 9.81
1 .00 a.70 2.00 1.20 07z .80
2 2 .00 8.56 200 1.20 0.74 9.93
1 .00 837 2.00 1.20 175 9.89
1 2 .00 a.09 200 1.20 076 974
1 .00 Fatala] 200 1.20 n7a 927

Load Combination IWind S

j ‘wiind Diirection [Deg)

-

The appurtenances uniformly distributed loads not included as part of the face
are shown on this screen. The window shows the calculated flat and round
areas as well as the corresponding force coefficients (drag factors) for each of
the load combinations and wind directions.
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Appurtenances Concentrated Loads (UDL)

x
‘wind Pressure [ ‘wind Area [ App. UDL | App. Conc. Loads ]
At Desc Oty [ Mount |Elev. | Caftc | Cade (#ForcelvForce|ZFocel M- | Ma | Mz |«
Desc [f) | #=:Die | -Dir | Ed | M-S [Kipz] [[Kipstt)[Kipsikipstt)
Ead | M5 | [Kips] | [Kips)
| TR
1 1 100000 000 3572 000 013 -028 140 000 000
1 Prt. Load 10000 000 -600 00O 002 050 000 000 000

Load Combination IWind S j ‘wiind Diirection [Deg) ’EI vI

The appurtenances calculated concentrated loads are shown on this screen.
The window shows the calculated flat and round areas in the direction of each
axis and the corresponding forces and moments in the three axes. This value
can be selected for each of the load combinations and wind directions.
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Final Results

Choosing final results the following screen is displayed which allows the user
to view the results of the analysis for either the maximum envelope or any of
the different load combinations and wind directions.

Legs

The assessment of the tower legs is shown in tabular form and graphical format
by plotting the tensile or compression forces versus the corresponding
capacities of the member. The diagram is refreshed based on the selection of
either the tensile or compression columns.

Xl
legs | Dian | Hoiz [ Sec Men | Summary | Found | Disp | Ant Disp Compression Diagiam
Section| Fanel| Elewy, Tensile | Compiession | Tensile | Compression (Assessment| = |

[Et] Force Farce Capacity Capacity
(Kips] (Kips) [Kips) [Kips) B
5 2 08977 2334 20.700 180,056 0.05
1 | 2000 3789 £.129 20,700 180057 018
4 2 | 7000 7.450 11.423 20.700 180056 036
1 | BOOD 11323 16.730 20,700 180,056 055
3 2 | BOo0 | 15757 23169 20.700 180056 076
1 | 4000 20297 29.538 20,700 180056 ()
2 2 | 2000 25209 36603 20.700 180056 1.22
1 | 2000 30144 43603 20.700 180,056 1.46
1 2 | 1000 35299 51.063 20.700 180056 1.71
1 0.00 40.334 58.370 20,700 180056 1.95
a0 100 150
- -Force -Capacity

Load Combination

Wax Envelope ‘-ﬂ YWind Direction [Deal  [pae = ! Tanict e (Sochon Viewi
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Diagonals

The assessment of the tower diagonals is shown in tabular form and graphical
format by plotting the tensile or compression forces versus the corresponding
capacities of the member. The diagram is refreshed based on the selection of
either the tensile or compression columns. Similar results can be viewed for
tower horizontals from the next tab.

x
Legs Diag | Hoiz [ Sec Men | Summarp | Found | Disp. | Ant Disp. Compression Diagiam
Section| Fanel| Elewy, Tensile | Compiession | Tensile | Compression (Assessment| = |
[Et] Force Farce Capacity Capacity

(Kips] (Kips) [Kips) [Kips) B
5 2 1.208 1.163 10,198 20,307 01z
1 | 2000 1.503 1.491 10,198 20,307 015
4 2 | 7000 1.386 1.373 15.283 20,307 009
1 | 600D 1.614 1.737 15.289 20,307 011
3 2 | 5000 1.767 1.783 15.289 20.307 012
1 | 4000 1.955 2065 15.289 20,307 013
2 2 | 2000 2216 2209 15.283 20,307 014
1 | 2000 2:392 2436 15.289 20,307 016
1 2 | 1000 2574 2870 15.289 20.307 07
1 0.00 2696 2735 15.283 20,307 nas

5 10 15 Z0
= ~Force -Capacity
Load Combingtion [y Envelops | Wind Direction Deal  [jay W B Viewi

Also, on the bottom of the screen, the user may select the load combination for
which results are to be displayed. Load combinations selected from the analysis
menu are shown in the load combination list. Specific wind direction may be
chosen or simply the envelope of the maximum values.
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RESULTS

Results Summary

The user may view the summary of the assessment based on colored contours
of the tower. The contours summarize the results depending on the governing
either compressive or tensile forces.

i ¥iew Results .

Legs T Diag T Hariz T Sec Mem T SummaryT Found. T Dispe T Ank Disp.
Sec. |Panel Elew. Type EL/R Carmp. Comp. Tens. Tenz |Azsess |
[Et] Force | Capacity | Force | Capacity
[Kips] | (Kips] | [Kips] | [Kips] o
5 90.00 Lleg 120050 2334 1800056 0977 20700 005
Diag  107.746 1963 20307 1.208 | 100198 022
Hariz 97975 0327 | 20307- D255 | 15.:289 | D02
1 8000 Lleg  120.080 E123 180057 3783 20700 018
Diag 109039 1491 20307 1503 10198 015
4 2 7000 Lleg  120.050 11.423 180036 7450 20700 036
Diag 100,300 1373 20307  1.386 15283 0009
1 EB0.00 Lleg 120,050 16730 180056 11.323 20700 055
Diag  101.686 1.737 20307 1614 15283 0O
3 2 50.0d Leg 120,080 23169 180056 15757 20700 076
Diag 103173, 1.783 200307 1.76% | 15283 @ D012
14000 Lleg  120.050 29538 180056 20297 20700 092
Diag 104763 2085 20307 1955 15283 013
pa 2 3000 Lleg  120.080 36609 180056 25208 20700 1.22
Diag 106446 2208 20307 2216 | 15283 014
1 2000 Lleg  120.050 43603 180056 307144 20700 1.46
Diag 108202 24368 20307 2332 15283 D016
1 2 10.d Lleg 120,080 &1.0683 180056 35233 20700 @ 1.71
Diag 170,030 2570 20307 2574 | 15283 @ 077
1000 Lleg  120.050 58370 180056 40394 20700 1.95
Diag (1119251 2735 20307 2636 | 15289 | 038 |

%]

Strength Azzessment

Lnad Combination

Mg Blgalnms
W ax Envelope

:J Wind Direction [Dieqg)

b & v

I Tawer Yiew Section\n‘iewi

Also, on the bottom of the screen, the user may select the load combination for
which results are to be displayed. Load combinations selected from the analysis
menu are shown in the load combination list. Specific wind direction may be
chosen or simply the envelope of the maximum values.
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Foundations

The program calculates the foundations reactions for either the maximum
envelope. In this case only one line is shown at the top window showing
maximum download, uplift and shears for individual legs. The bottom window
displays the tower total reactions (axial, shear in the two directions and
moments).

iWiew Results _|

x|

Legs | Diag | Hoiz | Sec Mem | Summay | Found. | Disp. | Ant Disp
Leg| Download [Kips)|  Uplift (Kipz) Shear+ [Kipgl | ShearZ (Kips] Max. Shear
# [Kips]
1 1.53 1.63 2.28
Z 3307 1.70 -1.57 23
3 41.27 3.64 -0.06 364
Aial Shear | ShearZ | Total Momes | Momy | Mom-Z Tat.
[Kipz] [Kipz) [Kipz] Shear [Kipstt] | [Kipsft] | [Kipsft] | Moment
[Kips] [Kipsft)
24.79 £.93 0.0o0 E493 0,42 1.04 -42900 429,00

Load Combination ]Wind Ol :! *wiind Direction [Deg] ig vl i Tane o Sechon Viewi

When the user selects a specific wind direction, the reactions at each of the
tower legs are displayed on the top window and the total tower reactions are
shown at the bottom leg.
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RESULTS

Tower Displacements

The user may view the tower displacement and rotations in the three directions
from the Disp. Tab.

i ¥iew Results .

begs | Diag | Honz | 9ec Mem | Summae ] Found | Disp. | Ant Disp.
Maode| Elew. [ft] |N-5 dizp [in]w-E dizplin]]  Wert: M-5 rat. WeE ob [Twist [Deq)| «

disp(in] (Creg] [Ceg) )

a3 Ji] -1.1 [IAH] 0.0 -0.08 -0.03

a0 an.0 08 -1.0 01 008 -0.08 -0.02

27 a0.0 0.8 -0.8 01 0.07 -0.07 -0.02

24 70.0 0E -0.7 -0 0.07 -0.07 -0.01

21 0.0 05 0.5 oo 0.08 0.07 0.0

18 50.0 0.4 -0.4 oo 0.05 -0.06 000

15 40.0 0.2 -0.3 on 0.05 -0.05 -0.01

12 a0 01 -0.1 oo 0.03 -0.04 0.00

3 20.0 01 -0.1 oo 0o -0.03 0.00

E 10.0 0.0 0o [Ii] 0.00 -0.01 0.1

3 0o 0o 0o on 0.00 .00 0.00

Lnad Combination

tax Envelope

—.j Wind Direction [Dieqg) ;W vI

I Tawer Yiew Section\n‘iewi

The displacements can also be viewed for the maximum envelope or any of the
load combinations or wind directions.
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Antenna Displacements

On this screen, the user can see the antenna number (for this example, the
tower has 1 antenna at 100 ft. elevation), and the elevation at each antenna,
displacements in the orthogonal three directions, rotations and twist.

x
Legs | Diag | Hoiz | Sec Men | Summay | Found. | Disp.  [Ant Disp.
ant | Elew, [f] | N-Sdisp [ WE ek, M-S rat, | B ot [ Twist Allow. | =]
[in] dizplin] | dizplin] [Deq) [Dreg) [Deq) [Deg]
1 1.0 -1.0 0.1 0.08 -0.08 -0.04 052
Load Combination {45y Erwelope ‘:! wind Direction [Deal  [pa, = I Tabe o e
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Printout

From the main menu, click on Results, and the following screen will be
displayed. From this screen the user may choose the required printout sections
by clicking on the corresponding check box.

Opkions

Printing Schedule

Output D ats
[~ Profile [~ 'Wind Load D ata
[T Project Data [~ Stucture Dizpl. Data
[~ Stucture Data [~ Antenna Dizpl. Data
[T Antenna Data [~ Stucture Load Data
[T Tiline Data [T Aszessment Data
[T Ladder D'ata [~ Section Capacities

[T Paint Load Data

Cancel |

Note that for analysis including several load combinations and different wind
directions as well the user has the option to select the required sections for
printing and also the desired wind directions. . This may result in a relatively
large number of pages in the printout. By choosing the profile, the program
prints a simple profile on which the project data, design specification, base
reactions and tower geometry are printed in a graphical format.
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Export Profile

Select sub-menu “Export Profile (*.dxf)” from main menu “Results”.
Following screen will be displayed.

Export Profile as DXF file

" Syztem of Unitz

" Metic f* S Customary
Specifications Ird
Structure Description T able Ird
Antennas Ird
Antenna Loading T able Ird
Reactions Ird
Cross Section Ird

Click on “Export DXF file” button.
If you have selected DXF viewer you will find additional button “View
Profile” as shown below.

Export Profile as DXF file

" System of Unitz

£ Metic & U5 Custarnarny
Specifications v
Stucture Description Table Ird
Artennas v
Antenna Loading Table v
Feaction: I~
Crozs Section v

View Profile |

www.towersft.com 4-12




TSTower for SS towers User’s Manual RESULTS

IEZ1GH EPECTFIGA TN ETA—2EE-F AHTENN LOATOHG CHART
BWAC wIHD SFEED B0 Hph PI: | LESCRFTION | GTv ] ELEWATOM] T LINE | oTT | AZAUTH COMENTT TT4TLE
RATIAL [CE 0.0 Inch T T | sBA0 4 5
= | HRd 1| eaEn ]
-| STATUS E-ESTETING. F-FUTURE. F—FROPOZED
FEEEE
atEEED
FELEE
a EEED
LR
n
NELEEE
l: Gy
£l &
SEBHED
= EEAEE
n
gt EEE i
E:EIB
a LEEL
| | BAHM M FEACTINE
[ 4 =
ENLOAT Hpwis LBE =
T e v 2

Attached is sample printout of the .dxf profile that can be further edited using
AutoCad.
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Chapter 5 DATABASE MANAGEMENT

The program uses “USER” Antenna database for selection of the antennas,

mounts and TX Lines.

Apart from the “USER” database there is “MASTER” database (not to be
modified) and “REMOTE” database or databases, which can be placed in
commonly accessed server and thus shared by different users typically within

the same organization.

The “USER” and “REMOTE” databases can be modified by the users.

Antennas Database

From the main menu, click on Database Management and Antennas submenu.

Following screen will be

displayed.

Antenna Database Management

Dizh Antennas ] Nnhr;:aaljraimﬁ;ga ] Man-Digh Anternas ] T¥ Lines
39 recordz.
ke icrio . -
D Manl.;fractur g:;e Shielded Type I:arﬂ?n%ue Diezcription R adome Dlarfl:iater[—
1 [Andews Shielded HFZ kA Shielded 2.0M
2 |Andrews Shielded HP4 kA Shielded 4.003
3 |Andrews Shiglded HPE A% Shiglded g.004 T
4 [Andrews Shiglded HP&E kA Shielded g.005
5 [Andrews Shiglded HF10 kM Shielded 100007
B [Andrews Shiglded HF12 b M Shielded 12.008
¥ [Andews Shielded HF15 b M Shielded 14.993
8 |Andrews Focal Plane  |FP4 M Focal Flane 4.003
9 |Andrews Focal Plane  |FPG b Focal Flane £.004
10 |Andrews Focal Plane  |FP2 b A% Focal Plane 8.005
11 | Andrews Focal Plane  [FP10 b A% Focal Plane 10.007
12 |Andrews Focal Plane  |FP4 A Focal Plane O 4.003 vI
4 I I 3
Frint | I Mate: This table iz non-editable (read anly.

Exit | IDataI:uase: ILISEFi

Change Databaze

The first group “Dish Antennas” is non-editable (read only), as it covers

practically all types and sizes of Microwave Dish Antennas.
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Non-Dish Antenna Manufacturers

Antenna Database Management

M anufacturers

Digh Antennas ] Non-Dish Antenna ] Haon-Dizsh &ntennas ] T# Lines

14 recaords. | Add news b anufacturer [T able]
b anufacturer [T able] M ame
ALLGON Delete Manufacturer [T able]
AMDREW
AMTEL
Cal
CELWwWANE
COMSAT-RSI
DECIBEL
EMS Wireless
KATHREIM
LINDSAY
SCaLa
SINCLAIR
SWEDCOM
TIL-TEK

Exit | IDatabase: IUSEH Change Databasze

User can add new manufacturers. Such action will create an empty table and
the user will then add records to such table. Deletion of manufacturer will
cause removal of the manufacturer name from the list as well as deletion of a
table of non-dish antennas associated with the manufacturer.

Default database is “USER” but any other “REMOTE” database can be selected
(if present) and then the modifications are performed in the selected database.
Once such “Remote” database is created and located remotely (on a server)
other users can synchronize their local “USER” database with the “REMOTE”.
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Non-Dish Antennas

Antenna Database Management

I Select Table I,.’.\LLG M

[

Edit Record

Dizh Antennas I Nﬂﬁéalzpaimgpga T iNon-Dish Antennas I T# Lines
Table: ALLGOM - 10 recaords.
. Height |y, Frontal | Foms
Catalogue Mame | Deszcription “idth [ft]| Depth [(]]  Area

[Ft] 2] lced

10

71451 CIT PANEL 105 deg .954 0,934 0427 1.001 1.130
714522 CIT PAMNEL 105 deg 1.969 0934 0427 1.981 2174
V145,23 CIT PAMEL 105 deg 2953 0934 0427 2960 3.224
714524 CITv PAMEL 105 deg 3937 0934 0427 3.950 4,284
714526 CITY PAMEL 105 deg 5,908 0934 0427 B.146 383
7145 48 CITY PAMNEL 105 deg 7 B4R 0984 0427 7901 a148
718315 PCS 3281 0453 0164 2057 3563
718414 PCS 4 265 0453 0164 2057 2541
718415 PCS 4 2ER 0453 0,164 2057 3541
718515 PCS 3281 0853 0164 4155 4575

(1] 0

Add Recaord | Delete Recard |

Print |

Exit | I Databaze: ILISEH

Change Database |

To edit or add record for selected table click on “Edit Record” or Add Record”
buttons. Following screen will be displayed.

Edit Non-Dish Antenna, table: ALLGON

I Catalogue Mame: II?‘I 45.21
| Description: ICITY PAMEL 105 dea
I Height: |E|,984 (ft) I ‘wieight : |4,4‘| (Ibs)
I Width : Iu,se4 [fe) | Weight lced 10 mm [1/2"] : |1 1.0 (Ibz]
| Depth: |u.42? ift] | Weight [ced 50 mm (27 |3?.44 [bs]
I Frontal &rea [EFAN : |1.DD1 [f"2) Eare r
IantaI Area loed 100 mm (1 .-"2”]2'1 120 [ft*2]
Frantal Area Antenna Azimuth
I Fromtal Area lced 50 mm (2] : I‘I.?‘?E [ft*2]
| Lateral Srea [EPA)L : |u.441 [ft*2] IDepth
ILateraI Area loced 10 mm [1 J2"]:|D_538 [ft™2] # *
L & Width Y
(2] ateral Area ount

I Lateral Area loed 50 mm (2] : I‘I.|323

Accept | LCancel

E ffective Projected Area [EPA) Mormal [Frontal] or
Lateral includes all applicable drag factors or force
coefficients but does not include height factors.,

Changes of entries will become effective after “ Accept” button is clicked.
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TX Lines
Antenna Database Management
. Hon-Dish Antenna .
Dish Antennas T Manufacturers T MNor-Dizh Antennas T
27 records.
L L _— Depth Unit =
Type Dezcrption Size [in] |*idth [in] fin) Mazz |[Shape
[lbzAft)
Air-Diglectric HJ12P-500 225 2378 2378 1.16  |Round
Air-Diglectric HJEP-504 0875 1.102 1.102 054 |Round
Air-Dielectnic HJ7P-0ls 1625 1.980 1.980 1.04  |Round
Circular Waveguide WwiC109 1.09 1.087 1.087 121 |Round =
Circular ' avequide WC1ER 166 1.654 1654 282 |Round
Circular Waveguide WC2E1 281 2795 2795 363 |Round
E lliptical W aveguide EWwi127 1.11 0.E73 1.110 029 |Eliptical
E lliptical \ aveguide Ewi132 096 0.E10 0,961 022 |Eliptical
E lliptical '\ aveguide EWwi17 A.ER 2988 5 BRO 273  |Eliptical
E lliptical '\ aveguide E'a180 079 0.488 0791 015 |Eliptical
E lliptical W aveguide Ewi20 502 2831 5,020 1.85  |Eliptical _
< I l'll._l..-.l'\un'.l.._...J. Fhoa T N A AA [nBeinh] nHn I_II._L-llJ
Frrint | Add new Recard Delete Record Edit Fecord |
Exit | IDatabase: IUSEH Change Databaze |

To add or edit a record click on “Add new Record” or “Edit Record” buttons
respectively. Following screen will be displayed.

I Type: IEIIipticaI W avequide
I Description: IEW‘I 27
| Size [in] |1.11n
Round  Elliptic Rectang.
I Width |c|.5?3 (in]
| Depth: |1.11u (in)
I Urit Mass : ID_2E! [Ibst] ket
Typical Positions of TX Lines
{Depth perpendicular to
Bracket)
Shape
’71"' Round {* Elliptizal {" Bectangular
Accept | Cancel |

Changes of entries will become effective after “ Accept” button is clicked.
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Mounts

From the main menu, click on Database Management and Mounts submenu.
Following screen will be displayed.

Antenna Mounts Managemenkt

Table of Mounts Manufacturers T

Antenna Mounts

1 recards.

M anufacturer [T able] Name

nare

| Add new kanufacturer [T able) |

Dielete Manufacturer [T able]

I Database: IUSEH

Change Database |

User may add new manufacturers (as is the case with Non-Dish Antennas) or

delete them.

Antenna Mounts

Antenna Mounts Managemenkt

Table of Mounts Manufacturers T
Table: none - 1 records.
Height Frontal | Frontal
Catalogue Mame | Description [rtg]l wiidth [ft]| Depth [ft]]  Area Area
[rt"2) lced
none nia 0.000 0.000 0.000 0.000 0.000
4| C
Edit Becord Add Record | Delete Record |
I Select Table Inone j
Frint |

Exit | I Dratabaze: IUSEH

Change Database |
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To add or edit a record click on “Add new Record” or “Edit Record” buttons
respectively. Following screen will be displayed.

Edit Antenna Mount, table: none
I Catalogue Mame: Inone
I D escription: In,-'a
| Height : ID.DDD [t | Weight - Ig,.;..;. iIbs)
| iclth - ID.DDD (ft] | Wwieight |ced 10 mm: |u,|:u:| [1bs)
I Depth : ID.DDD 1] I wieight lced 50 mm : ID.DD (=53]
I Frantal Airea : ID.DDD "2 mound I
I Frontal Area leed 10 mm: ID.DDD 1t"2)
I Frontal Area leed 50 mm: ID.DDD 1t"2)
I Lateral Area ID.DDD 1t"2)
I Lateral &rea lced 10 mm: ID,DDD 1t™2)
I Lateral &rea lced 50 mm: ID,DDD 1t™2)
Accept | LCancel |

Perform the editing and press “Accept” button to update or “Cancel”
otherwise.

Database Setup

From the main menu, click on Database Management and Database Setup
submenu.
Following screen will be displayed.
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Antenna Database Setup

Create Remote Database T Sunchronize Databazes

1 records...

Femote D atabaze Location
r:hEngineering Programz TS T ower

—Add Hew Remote Database
Populate from Master Database | LCheck Integrity |

Populate from User Database |

Get from Remote Location Delete Link |

New remote database(s) can be created in three different ways:

“Populate from Master Database” - new “remote” database will be replicated
from “Master Database” and then user will indicate the location of the new
database - screen showing selection of “drives” and “folders” will be
displayed.

Populate from Master Database

“Populate from User database” - new “remote” database will be replicated
from “User Database” and then user will indicate the location of the new
database - screen showing selection of “drives” and “folders” will be

displayed.

“Get from Remote Location” this action will prompt you to select existing
“remote” database not linked to you computer so far.
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Select Location {Folder) for Remote Database

Select Diive: [ - |

Select Folder [Directory]: |50 -
£ Development
& T5Tower
[ Cesar
[ DisF
(L3 Master DB
(3 0ldCade
[ Package ll
fAccept Selection Cancel [Ho Selection] |

Once you selected the “remote” database it will be displayed in the “Remote
Database Location” grid and you will have access to it via Database
Management for Antennas or Mounts.

“Check Integrity” will perform the comparison of the records between selected
remote database and “Master Database” and display differences.

“Delete Link” will remove a link between selected “remote” database and the
program (such database will not be accessible to you).

Synchronize Databases - instructions as shown on attached screenshot.

Antenna Database Setup

Create Remote Database T {Synchronize Databases:

This function will synchronize remote databazes with the current USER databasze. Select [tick) databazes
wou wish to synchronize, Including MASTER database in the spnchronization is optional.

Remote databases - 1 records.
Remote Databaze Location Select?
rehEngineeringyPrograms\ TS T ower ]

Include MASTER database? ird

Synchronize

Exit |
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