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Chapter 1 INTRODUCTION

TSTower is a general computer program for the analysis and design of latticed
guyed masts. Towers can either have triangular or square cross sections. The
program will solve using the American codes TIA/EIA 222-F, TIA/222-G 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, ice loads and
Earthquake 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 2000, or XP

. 50 MB free disk space

. 128 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, 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.
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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 three options are either tubular

SS, latticed SS, or guyed mast structures.
i TSTower

m:m:m:n:

:

P4 RV A RPN 4 1P

US Customary AMSIATIA-Z22-G  C:\Progiam Files\TSTower\Test\01 032009 tsg Guyed tast

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,
ANSI/TIA 222-G)

www.towersft.com 2-2
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3- The problem file name, and path
4- Structure type (Tubular , Latticed or Guyed Mast)

Select Options from the main menu and from the list choose the required code
and the system of units.

eometry  Appurtenances Load Cazes Bun Hesullz Base Flate Setup Help

Lri 1 v Metric
Standard r  US Customary
Froject Data

PROJECT DEFINITION

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

Cuztorner |T owerSoft

Site [D |AUEIEI1

Location  [Mississauga-ON-CANADA

Froject 03-00-001
Revision |q—
E ngitieser W

Ok | 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

www.towersft.com 2-3
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box, delete the entry using the <Del> key or the <Backspace> key.
Alternatively, highlight the existing characters by pressing and dragging the
left mouse button, then type over the existing entry. This is a standard
Windows feature.

GEOMETRY DEFINITION

Select Structure/Guyed Mast/Mast 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.

Latticed Tower Geometry k
Toweer D ata

; T : MNa. of Sect 15
Structure Height |—§| (] fopesilh = % lin] 2l
Buot. Width 5 §| in] Tatal Height | 300,000 EI (i)

Typical Section 0,00 [ft] Crozs-3ection | Thangular - : |

Height

Section Geometry T Panel Geometry T Member Geametry T tember Capacities T Section Property
Sect. Descrption Height  |Bot Elev.| Baot Locked Top Locked | Mo of | Mass |Databasze| ~
Mo, [ft] (ft] Width [in]]  Bot.  |Width[in)] Top |Parelz| [bs] |Mass (lbg)]

Width ‘Width

7 57 20,000 120,000  BR.00 u 55.00 u 4 13781 0o

5 SE 20000 100.000  BR.O0 u B5.00 u 4 13781 0.a

5 55 20000 80000  55.00 u 55.00 u 4 13781 0.0

4 54 20,000 BO.OOO  55.00 u 55.00 u 4 13781 0o

3 53 20,000 40000  BR.O0 u 55.00 u 4 13781 0o

2 52 20000 20000  B5.00 u 55.00 u 4 13781 0.0

1 51 20000 0.000 55.00 u 55.00 u 4 13781 0.0

v

Add zection at top | Add zection at bottom | Delete zechon at top | Delete zection |

Defaults | Imp0ltSecti0n| ExportSecti0n| ak | Tower Yiew  Section Yiew

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




TSTower for Guyed Masts User’s Manual 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 Geomelry

— Tower D ata

i I SO i . of Secti
‘Stuchure Height |1[EUU{]@[H] Topiidth] £0.00 = il e teairs =
Bat: Widthl 12000 &L {in) Tatal Height |1ng_ng @[ft]
Typical Section |2|'_|{j[| ] Cross-Section |Triangular v| e e

Height

Section Data r T tember Geometry T Member Capacities
Section | Panel Tupe Secondary | TopHoriz | Height Flan | Hip ﬁ
Mo, Ia, Bracing ember [F] Eracinc|Bracing =
1 1 = [Mone] Ho 10,00 Mo Mo
2 * [Mane] Mo 10,00 Mo Mo

tMaodify selected pansl I Redefine section panels I Copy section panels I

Detaults | ImpnrtSectionl E‘xpnrtSectionl Ok, | ITgwe[View Section\-"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 2-5
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Lattice Tower Geomelry

— Tower Data

i I T ] - of Secti
Stucture Height IWE["] R G000 Sy it Aeniorn ?
Bat Width I 12000 &1 fin) Tatal Height Img_ng @[ft]
Typical Section |20 00 Rt Crogs-Section |1, = R T ener
s [ () |Tnangulal | S ection [ eneratr

Section Data ]/ Parel Data T T Member Capacities
Sec.|Pan.| Tupe Descriptian Steel | Conn. | Moo |[BoltSize| Bolt End Edge | Gusset | «|
Mo | Mo, Grade | Type | of fin) Grade  |Dist. [in]f Dist. (in] | Thick. =

Balts [in]
3] i Leg SH 4 A6 Tenzion 1 0625  A325<  nfa nia n'a
Ciiag L4x4:3/8 A36 Bolked 1 0E25 4338« 0538 0938 039

¥ Section Members |denticals

Defaults | Import Section Ewpart Section Ok | ITowelView Section\-"iewl

From the Member Geometry Screen, the user defines the member sizes, steel —«--- {Formatted: Bullets and Numbering ]
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 from the center of bolt to the end of the
member 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.

Latticed Tower Geometry

r— Tower D ata
Structure Height | 200000 &) (ft) TR Ll i fin] He RS 1U
Ect. width I 4200 24 (in) Total Height I 200,000 g ()

Typical Section I 20000 | [ Cross-Section ITriangular 'I Section Generator | Restraints at Base |

Heiaht

Section Geometry T Panel Geometiy T Member Geometiy T I Section Property
iec|Pan. Membe| Descrption |Length| kL/R | User | Comp. | Tens. |Bearing | Block Balt Critical | &
Mo| Mo | Twpe (i) Def. |Capacity |[Capacity| Capacity| Shear |Capacity| Comp.

EL/R | [Kipz] | [Kips) | (Kipgl [Capacity| [(Kips] |Capaciy |
[Kips] [Kips]
1|1 | Leg Sk 2 400 9500 No EBBOB 14149 nfa nia 5443 6308

Diag 5RO 532 10401 No | 1041 1347 nfa nia na 10.41

-

1 i

Defaults | Import Section Export Section Qk | ITDwelView SectionViewl

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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. Member Description

. Length of member (m or ft)

. KL/R (program calculated effective
slenderness ratio - can be overwritten by User)

. User Def. kL/R (No) means kL/R calculated by

program, (Yes) means that the User

has overwritten the kL/r and the

Users entry will be used for capacities
- Compression Capacity (kN or Kips)

- Tension Capacity (kN or Kips)
. Bearing Capacity (kN or Kips)
. Block Shear Capacity (kN or Kips)
. Bolt Capacity (kN or Kips)
. Critical (Governing) Compression Capacity (kN or Kips)
. Critical (Governing) Tension Capacity (kN or Kips)

GUY SYSTEM CONFIGURATION

Select Structure/Guyed Mast/Mast from the main menu, this will show the
Guy System Configuration Window.

www.towersft.com 2-8
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INPUT

(Formatted: Bullets and Numbering ]
1

I

Guy System Configuration
uy Levels. Siz Guy Details Torzion Resistors I

1
!
!
Lew. # | Elewation [ft) Guy Size Breaking Efficiency Radius [ff] | Mo of|  Torsion kLA of |4 ”
Strength Factor [%] Guys Fiesistor Spah | = |

[Kipz] ; I

1

1 75.000 EH 711E 20.80 100.00 240,000 3 [Mame] 40.08

2 135.000 EH 7A1E 20.80 100.00 240,000 3 [More] 32.07 |

3 205000 EH 1:2 26590 10000 240,000 3 [Hone] 7 ,/

4 275.000 EH 1:2 25.90 10000 240000 g Truzs Type 3741 |

i

1

/!

</

w
Add Guy Level Bemove Guy Level Sort Balance Initial Tension
)4

Torsion Resistor Defaults

www.towersft.com
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The following is a definition of the different fields:

Elevation: Distance from base of the tower to guy attachment at mast

Guy Size: Selected from Database table

Breaking Strength: Read-only field - matching selected guy size with Breaking
Strength from Database table

Efficiency Factor: By default 100%. Users should determine if lesser efficiency
factor should be used depending on guy hardware

Radius: Distance from the center of the mast to guy attachment at anchor
Number of Guys: Default (minimum) 3 for triangular towers and 4 for square
towers at given guy level. For Torsion Resisting (Torque Arm) systems the
number of guys is twice the default (6 for triangular and 8 for square towers).
KL/R of Span: Span slenderness calculated by the program.

From the Guy System Configuration Screen, the user defines the guy level’
elevation, guy size, guy efficiency factor, guy radius, number of guys and
torsion resistor type (if applicable).

Clicking on “Add Guy Level” button creates a new guy level. The choice of
elevations in form of “drop-down” box will appear in cell of “Elevation”
column. Please, note that the program chooses the available elevations as nodes
(panel points). You may, however, type desired elevation directly in the cell
instead of selecting it from the drop-down box.

A guy level can be deleted by selecting (setting focus) at given row and by
clicking on “Remove Guy Level” button.

Guy size and type can be determined by clicking in the cell of column “Guy
Size”. A drop-down box allowing selection of any guy from available Guys
database appears. Breaking Strength (read only) appears in the column
adjacent to Guy Size column.

Torsion Resistor type (applicable only when the number of guys is two times
more than the number of tower legs - 6 guys for triangular tower and 8 guys
for square tower) can be selected from drop-down box as “Truss Type” or
“Beam Type”. Please note that the selection of 6 guys for triangular and 8 guys
for square towers with guys attached symmetrically to torque arms, even
without selecting Torsion Resistor, will still be treated by the analysis as a
torsion resisting system. The difference of choosing explicitly a torsion resistor
will make the program to consider the Torsion Resistor members for loading
(both wind load and their weights) and will show in the output the assessment
of the Torsion Resistor members.

Please note that the values contained in the tab “Guy Levels, Sizes” of the form
are general and some of them (such as Guy Sizes and Radiuses) may differ for
each guy at a given level. More detailed definitions of the guys’ parameters for
a given level are maintained in tab “Guy Details” of the form.

www.towersft.com 2-10
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INPUT

Guy System Configuration

Guy Levels, Sizes

Torsion Resistors

Lew. #| Guy | Guy Size Guy Anchor Anchor | Attachment | Attachment | Initial Imitial |
# Azimuth| Elewation | Badius [ft] | Radius (i) | Azimuth Ter]sion Tensgion %
[Deqg) [fe) [Deq.) [Kipz]
3 1 EH 13’1@ 1] [0.000 240,000 246 1] 269 1000
2 EH 1/2 120 0.000 240,000 2646 120 269 10.00
3 EH 1/2 240 [0.000 240,000 2 FB4B 240 269 1000
v

Mate: For sinchor Elevation entriez positive elevation will be
above tower base, negative below tower base.

Ok

Torsion Resistor Defaults

The following is a definition of the different fields: «- - - { Formatted: Bullets and Numbering |

Guy Azimuth: Azimuth of guy anchor measured from tower’s North
(triangular towers have North going through the apex leg and for square
towers the North line is perpendicular to the face).

Anchor Elevation: Vertical Distance of the anchor from the tower’s base.
Positive elevations above the base, negative below the base.

Attachment Radius: Distance from the center of the tower to the attachment of
the guy at mast (for Torsion Resistors to the attachment of the guy to the arm).
Attachment Azimuth: Angle between the tower’s North and line going through
the guy’s attachment.

Initial Tension: By default 10% of the Breaking strength but may be overwritten
by User.

www.towersft.com 2-11
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Torsion Resistor Geometry and members:

Guy System Configuration

Guy Levels, Sizes

Guy Level 4 -
|Upper A Attach. Elevation 280.00 4]

Lower Arm dttach. Elevation 270.00 [ft]

Guy Details

Upper Truzs Bracing None| o
Laower Truss Bracing [Nare) =
Vertical Truss Bracing [None] 7=
Select View
+ Sidewiew © TopWiew  Bottom Yisw
Member Geometry T Member Capacities

Type Descrption | Steel | Conn, [Mo of[Bolk Size| Bolk |EndDist| Edge | Gusset | Bolb |
Grade | Type | Bols [in] Grade fin) | Dist. [in)| Thick. |Spacing
(in] (in]
Uppetdrm  Ldndw3/3 A3 Balted 2 0625 AR« 0933 2000 0334 1875
Loweitm  L4=4x3/8  A36  Boled 2 0625 A2« 0938 2000 033 187

Torsion Resistor Defaults Ok

The following is a definition of the different fields: «- - - { Formatted: Bullets and Numbering |

For Torsion Resistor Geometry and Bracing type (for Truss Type):

Upper Arm Attach. Elevation: Elevation of the attachment of the upper arm of
the Torsion Resistor to the mast

Lower Arm Attach. Elevation: Elevation of the attachment of the lower arm of
the Torsion Resistor to the mast

Upper Truss Bracing: Available choices are None, Single Braced, X-Braced
Lower Truss Bracing: Available choices are None, Single Braced, X-Braced
Vertical Truss Bracing: Available choices are None, Diagonal, Diagonal +
Horizontal

Each of the above-mentioned bracings, if selected, will be shown in Selected
View (Side, Top and Bottom Views) and the default bracing members will be
added to the grid below (Member Geometry tab).

For Member Geometry:

www.towersft.com 2-12
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Member Size: the cell in column “Description” serves to select the member size
and type from Steel Database tables. Double clicking on selected cell allows to
re-select member from the same member type table (e.g. equal angles). Right
hand clicking on the selected cell allows to choose any table of steel shapes and
to select a member from such table.

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
arms the user selects from tension or bolted. For other members the selections
are either welded to bolted.

Number of Bolts: the user selects or types in the number of bolts for the
connection.

End distance: defined as distance from the center of bolt to the end of the
member 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 arms 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.

Bolt Spacing: defined as the distance between the centers of adjacent bolts
(normal to the line of force).

www.towersft.com 2-13
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INPUT

Guy System Configuration

Guy Levels, Sizes Guy Details

Guy Level 4 -
|Upper A Attach. Elevation 280.00 4]

Lower Arm dttach. Elevation 270.00 [ft]

Torsion Resistors

Upper Truzs Bracing None| o
Laower Truss Bracing [Nare) =
Vertical Truss Bracing [None] 7=
Select View
+ Sidewiew © TopWiew  Bottom Yisw
tember Geometmy T
Member Type | Deszcriphion Length | kL/R Uszer | Comp. | Tens. |Bearng | Elock Bolt
[Ft] Def.  |Capacity|Capacity| Capacity| Shear |Capacity
kLR [Kipg) | [Kipg) | [Kips] |[Capaciy| [Kipsg)
[Kiog]
| pperdim Ldxdx3/8 9580 14552 Mo 3051 9025 363 4264 3036
Lowwerdim Ldxdx3/8 9580 14552 Mo 3051 9025 I3 4264 3036
< ¥
Torsion Resistor Defaults Ok
The Member Capacities tab displays the following data:
. Member Type
. Member Description
. Length of member (m or ft)
. kL/R (calculated effective slenderness ratio)

but User can directly overwrite this

value
Ll User Def. kL/R

(No) means kL/R calculated by

program, (Yes) means that the User

has overwritten the kL/r and the

Users entry will be used for capacities

- Compression Capacity (kN or Kips)

- Tension Capacity (kN or Kips)

. Bearing Capacity (kN or Kips)

. Block Shear Capacity (kN or Kips)

. Bolt Capacity (kN or Kips)

. Critical (Governing) Compression Capacity
. Critical (Governing) Tension Capacity

www.towersft.com

(kN or Kips)
(kN or Kips)

2-14



TSTower for Guyed Masts User’s Manual INPUT

m. Torsion Resistor Defaults k E]

General T Members ]

Solid Bound Single Diagonal wWeldement |Eut at Ends ﬂ

Solid Bound ¥-bred Diagonal 'Weldement |Dne Continuous, one Broken, Welded ﬂ

Tubular Eracing connection |Thn:-ugh Single Wwall ﬂ

Solid Rounds > 51 mm Stress Relieved i~

OF. & Save in File

Cancel

It is recommended that the User sets up Torsion Resistor Defaults before
working with the details of the members.

The form above illustrates the General properties of the members.

The next tab, “Members”, allows declaring default member types, steel grades,
connections, number of bolts, bolt sizes and grades.

Separate selections can be made for beam arm, truss arm and for truss bracing
members.

When defaults are defined the User may choose to:
Save in File - that will keep the current selection until the next change and
saving - Button “OK & Save in File”,

Save for the current tower only - Button “OK”,
Cancel - to ignore all selections - Button “Cancel”.
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m. Torsion Resistor Defaults

General T ]
Beam &mm - Trugs Am - Trugz Bracing
Dezcription: Dezcription: Dezcription:

CEx13 R R T R R T o)
Steel Grade; Steel Grade; Steel Grade;

A6 s R RS s R RS

Conn. Type: Conn. Type: Conn. Type:
Temsion =] [Bolted ~| [Bolted ~|
Bolts Mum: Bolts Mum: Bolts Mum:

2 | g [ |
Bolts Size: Bolts Size: Bolts Size:

0.625 - |0.625 | |0.625 |
Bolts Grade: Bolts Grade: Bolts Grade:

3254 N N o)

B RS s | 0K ‘ e |

Balancing Initial Tension

The variations in anchor radiuses and elevations at particular guy level may
cause significant lack of balance of the resultant horizontal force acting at this
guy level. For newly designed towers and for proposed modifications,
reinforcing and maintenance of existing towers it is recommended to bring the
guy system to the balanced state, where the resultant horizontal is equal or close
to zero.

Click on “Balance Initial Tension” button on the form “Guy System
Configuration”, tab “Guy Levels, Sizes”.

Following screen “Balance Initial Tension” will show for each guy level the
value of Horizontal Resultant Force.
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Balance Initial Tension

Guy Level Elesvation [ft) # of Guys H,?;',CH:[SQ:;ZT
> 7500 3 00251
2 135.00 3 £.0330
3 205.00 3 0.0421
4 275.00 E 0.0724

Exit Frint Adjust unbalanced Level

In case the horizontal resultants are considered too large (need for balancing)
please click on “Adjust unbalanced Level” button for a selected guy level.

Following screen appears. You may choose to execute the balancing with Initial
Tension kept “as is” for selected guy, to execute the balancing without any
preference or to cancel the balancing.

Balance Initial Tension k

- Adjust Initial Tensions to Selected Guy -

" Hor. Resultant
Guy Level Elewation [ft # of Guys 2
y I Y Farce [Kips) Gups 2t 135.00 [f)
il 3 0.0251 ] Init.
2 35.00 3 0 Guy#t | Azimuth r':‘llgaestat Tension
3 [Kips]
4

| : & | oord | 55579

« I
£ [T R Execute - Keep IT for Selected Guy |

Execute - Mo Guy Preference |

Lancel
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Setting the Restraints of the mast at base

Click on “Restraints at Base” button

Latticed Tower Geometry
- Toweer Data

Structure Height | 00000 §| (] fopesilh 5500 % fin
Bot width | 5500 4] ()
Typical Section snoon () Crozs-3ection | Thangular -

A

Mo. of Sections

Total Height [ 300000 % [ft]

15

i Restraintz at Baze :

Height

Section Geometry T Panel Geometry T Member Geametry T tember Capacities T Section Property
Sect. Descrption Height  |Bot Elev.| Baot Locked Top Locked | Mo of | Mass |Databasze| ~
Mo, [ft] (ft] Width [in]]  Bot.  |Width[in)] Top |Parelz| [bs] |Mass (lbg)]

Width ‘Width

7 57 20,000 120,000  BR.00 u 55.00 u 4 13781 0o

5 SE 20000 100.000  BR.O0 u B5.00 u 4 13781 0.a

5 55 20000 80000  55.00 u 55.00 u 4 13781 0.0

4 54 20,000 BO.OOO  55.00 u 55.00 u 4 13781 0o

3 53 20,000 40000  BR.O0 u 55.00 u 4 13781 0o

2 52 20000 20000  B5.00 u 55.00 u 4 13781 0.0

1 51 20000 0.000 55.00 u 55.00 u 4 13781 0.0

v

Add zection at top | Add zection at bottom | Delete zechon at top | Delete zection |
Defaults | Import S ection | E=port Section | QK | Tower Yiew  Section Yiew

And select the restraints conditions:

= Mast Restraints at Base

| Deflection in Marth - South direction

| Deflection in East - West direction

| Diowrivard Deflection

| Raotation in Morth - South direction

| Rotation in East - West direction

| Twist

Eoe|

[v Restrained

v Restrained
[ Mo Restraint
[~ Mo Restraint

[v Restrained

www.towersft.com
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ANTENNAS DEFINITION

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

Antennas Paint Laads | TuLines | Ladders |

[ &ntenna Data

Mo.| Elev. | Anterna Type | Moo | Ant |Radius| Mount Tepe. (Mount | Taline Type | Moo | & |
[Ft] of | Az [Ft] Az, af
Ant. | [deq.) [deq.] G
1 (100.00 HFE 1 oo 500 0.0

Leg Azimuth from Morth [Deg.] I i]

8] 8 I

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.
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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: Radjius 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
Dish Type  [shislded x| Frequency [GHz) ~
Dizh Size Ide LI Allowable Tilk/Twist (deg) |2_21
Radome Allowable zignal lozs
* Yes i 3db
) Mo i+ 10 db
Cancel I

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))
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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:

6: C10
D a

b) For a parabolic reflector with an allowable 3dB 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]

o = 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.

Microwave T
19 records
Catalogue L Height | ‘width =
Name Description it iH] Depth [ft] | Fr
AP199014 |DIRECTIOMAL PAMEL | 4.265 | 0.1E4 0.E50 o

AP135015 |DIRECTIOMAL PANEL | 5.000 0.650

AP133016 |DIRECTIOMAL PAMEL | EO70 | D14 | 0.ESD

API0E510 |CELLfte DIRECT.PAML | 1.969 | 0863 | 0427
AP306513 |CELLite DIRECT.PAML | 2238 | 0883 | 0427 "'|
k
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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 ETA-222-F tables.

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

Anterinaz Point Loads TaLines | Ladders J

Mew
Select l

i~ Point Load Data

M. Desc. Elev. | Az |Radius| Wind | “Wind |‘Weight | “Weight| Comments' [«
(] |[dea)| (K] frea | Area | [bare] | [iced)
[bare] | liced] | [Kipz] | [Kips) T
(2] | [[°2)

FLd 1 10000 00 000 0 500  BOD 0BO0 06D

=il

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.
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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? or ft2).
. 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.
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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

Antennas

Paint La

ads

Talines

Ladders

Mew
Select l

i~ Teé-Line Data
Mo Baot | Top Tope (Moo ofldzimuth Radius | Orent. Meticall Pat0f | Antenna | )
Elew. | Elew. Linez| [deg] [ft] | [deqg] Face
i [ft]) EEm
1| 000 10000 Ew40 1 BO0 283 BOO Mo YesOut

(8] 4 I

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.)
Elevation of the top of the lines (m or ft.),

Top Elevation:

please note that the length of TX line located above the tower top
will be ignored by the program for loading.

www.towersft.com
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. 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.

. 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

Type Foam-Dielectic
Drescription ||_D FRP-BON j

Ok | 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 | TaLines L adders

MHew

Select i

.= 10.00[f)

~LadderData—
Mo.| Bob | Top |wWidth |Dist.  [Azieth |Radius | Orient. | Rung Tepe Ral Tupe [ &
Elev. | Elew. fin] | in] [dea.] [it] | [deg.]
4 [t} T
1 | 000 70000 177 118 1200 EBS0 1200 SR 075 SR1.0

DK I

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.),

please note that the length of ladder, located above the tower top,
will be ignored by the program for loading

. Width: Width of ladder rungs (mm or in.)
. Dist.: Distance (spacing) between rungs (mm or in.)
. Azimuth:  ladder azimuth (specified in degrees).
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. Radius: Radius is measured from the pole center to the
center of the ladder (m or ft.).

. 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

Tupe S alid Fiaund

Description | SR 0.525 =l

(1] | 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)

www.towersft.com
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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:
TIAJEIA-222-F-1996 Code Data

wind Speed jgoon (4] (mph)
Service Wind Speed 50.00 E| [mph]
Ice Thickness 0.50 E| [inch]
|ce Dersity 56.00 [pci)
Start wind direction 0.00 E| (degress]
End wind direction 330.00 E| [degrees)
Inzrement wind direction 30.00 EI [degrees)
Elew. above ground 0.0 EI [ft]

*#ind pressure reduction for iced conditions [ 75 =
Temp. Reduction with lce 5.0 [F ahrenheit]

v Increaze allowable strezses

[w Strength - Wind only W Service - Wind only

[w Strength -wind andlce [ Service - Wind and lce

ak, U5 Counties
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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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ANSIITIA-222-G Code Data

Wind Speed [V) M0000 (4] g
Wind Speed with Ice [V 000 [&] fpn)
Serviceability Wind Speed 6000 (4] g
lce Thickness ] 050 [#] fnen lee Density 17500 pe
Start wind direction 0.00 @ [degrees)
End wind direction 1330'00 @ [degrees)
Increment wind direction IBD'DD E| [degrees)
Elev. above ground 0.00 E| [ft]
Structure Class 2 @
Exposure Category C @
Topographic Categorny 1 E| Guzt Effect Factor [Gh] 085
Temperature Reduction with [ce 50.0 [Fahrenhet)
Survival Wind [as per Annex A - 4.2 3.2 [
Min. Bracing Resizstance: Pr=1.5% Fz [15.6.b.] [
tast Shear & Torsion: 40% min. need not apply [15.6.a.] [
Iv Shength -%Wind anly v Service - Wind only
W Stength -Wind and |ce [ Service - Wind and lce
| Pattern Loading | Earthquake Loading
Ok 1S 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).

www.towersft.com 3-3




TSTower for Guyed Masts User's Manual ANALYSIS

. 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, 90, 120, 150, 180, 210, 240, 270, 300 and 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.

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

. Exposure Category as defined in clause 2.6.5.1 of ANSI/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 ANSI/TIA
222-G ranging from Category 1 through 5 with Category 1 as
default.

Please note that in addition to wind, wind and ice, and serviceability loading
cases the program may optionally run the pattern loading as defined in Figure
3-3. The Earthquake Loading case may be analyzed as well with usage of
Seismic Analysis Procedure Method 1 as defined by ANSI/TIA-222-G.

c) CSA S37-94

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

www.towersft.com 3-4




TSTower for Guyed Masts User's Manual

ANALYSIS

CSA-S37 Code Data

“wind Pressure RO0.00 IEI [Pa)

Impartance Factor ’T @
Serviceability Factor ’T IEI
Start wind direction W IEI [deqrees)
Etad wind direction W IEI [dedrees)

Elev. ahove ground W |§| im values
Temp. Reduction with |ce ’W [Celsiuz]

[v Strength - Wind anly v Serviceability - Wind only

[T Serviceability - Wind and lce

Site Specific: Wind Coefficients

Site 0-z >

Specific v Coefficient al: 0.0000 0.0000

Wind : :
Coefficiert 22 [0.00000 |n.00000
Coefficient a3 [0.000 0,000
Cosfficient Zh: (0,000 {0000
Coefficient Z01: (0,000 |0.000
Coefficient ¥0:  [0.000 |0.000

k. Height (2] for 2nd curve: [m) n.on

lee Thickness 5,00 IEI [rirn) lze Density 90000 [kg/m™3)

e Hydro-Quebec Coefficients?
Increment wind direction [degrees)
S0 IEI Hydro-Quebec Ce and Cg

-

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.

www.towersft.com
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. 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 Pressure 500.00 IEI [Pa]

lce Thickness W @ [rm) Ice Density W (kam™3)
Importance Factor W IEI

Serviceability Factor ’T IEI

Start wind direction W IEI [degrees)

End wind direction ’W |§| [degrees)

S i Hydro-Quebec Coafficients?
Increment wind direction [dearees)
2000 @ Hydro-Quebec Ce and Cg

Elev. abave ground W @ ] walues
Temp. Reduction with ce W [Celsiug)

v Strength - Wind only v Serviceability - \Wind anly

-

[ Serviceability - 'Wind and lce

Site Specitic wind Coefficients

g:;eecific i~ Coefficient a1: ID DUDD-DZ ID DDSDZ

wind : :
Coefficient a2:  [0.00000 0. 00000
Coefficient 53 [0.000 0,000
Coefficient Zh: [0.oo0 [0.000
Coefficient 201 [0.000 |0.000
Coefficient V01 [0.000 |0.000

ak. Height (2] for 2nd curve: () oo

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

The analysis is based on an elastic three-dimensional beam-column where the
mast is modeled as equivalent three-dimensional beam-column members
supported by cables represented as cable elements. 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 mast height.

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

| 3. 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 (that is not
applied for ANSI/TIA-222-G standard).

| 4. Ice built up is considered uniform on the structure and appurtenances
except for ANSI/TIA-222-G standard where the ice effect is changing in
function of the height.

| 5. Wind loads considered on iced structures are reduced as per applicable
code.

| 6. For wind load calculations, wind load is calculated for each section.

| 7. Loads that are offset from the tower center are applied at the tower center
with the corresponding moments (torsional and bending).

| 8. 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. Uniform loads applied to the tower are distributed to each level of the
section at the three or four leg points.

| 4. Capacities are calculated based on applicable codes and the structure is <~ - - { Formatted: Bullets and Numbering |
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 area calculations for non-
dish antennas and setup the shielding factor Ka for linear appurtenances (for
CSA-S37 and for EIA-222-F standards).

Calculation Parameters

Equivalent *ind Area for Mon-Dish Antennas

Eq Area = Frontal Area x Cog( Angle of Aftack] +
Lateral &rea = Sin[ Angle of Attack)

Eq Area = Frontal &rea = Cos”2[ Anale of Attack) +
Lateral Area = Sin™2[ Angle of Attack)

" Eqg. Area = Maximum &real Frontal or Lateral |

Shielding Factar [F.a) for linear appurtenances
o ka=10
" Ka calculated as per ANSIATIA-222-G ol 2692

inimum Embedment Depth for Tubular Stuctures

i hin. Embedment Depth = 3 & Bottom Diameter

Mln Embedment Depth az per 1937 UEC Sect,
1812 3.3 for "E1&" Marmal Sail

Ok Cancel

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

Material Data

Clicking on Setup from the main menu the material data can be defined. The
user inputs the material density (Ibs/ft? or kg/m3), Young’s modulus (ksi or
MPa) and Poisson’s ratio.

Material Data

Density 430.0 (bsAt™3)
oung's Modulug <3000.00 (ks
Poizzon Fatio 0.30

1.00

weight Increment

Mote: The Weight Increment will be uzed to increase
the: dead weight of structural mermbers in arder to
account for the additional hardware (bolts, nuts,
washers etz.]. The increment iz in addition to dead
weight load factaors [if applizabls).

QK Cancel

Guy Rupture Analysis

Please note, that for ANSI/TIA-222-G standard the program can perform the

guy rupture analysis as per Annex E of the standard.

When this option is selected from the Run menu the program shows following

form:

Select Broken Guy for. Guy Rupture Analysis

Gy Eleswationlft) Guy Size Guy &zimuth [deq) -
1 75.00 EH 7/16 i i
1 75.00 EH 7/1E 120
1 #5.00 EH 7/1E 240
2 135.00 EH 7/1E 1]

2 135.00 EH 7/1E 120

3 205.00 EH 1/2 a

3 205.00 EH1/2 120

3 205.00 EH1/2 240

4 275.00 EH1/2 a

4 275.00 EH1/2 1]

4 275.00 EH1/2 120

4 275.00 EH 1/2 120 el
4 275.00 EH1/2 240

4 275.00 EH 142 240 _l]

Select Lancel

www.towersft.com
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The User may select any guy elevation and any guy number at this elevation to
perform this analysis.

Analytical Engine

In addition to using the TSTower finite element analytical engine the users may
select two additional programs (the User shall have the license to use these
programs in order to utilize these options):

e GUYMAST by Weisman Consultants Inc.
¢ Robot Millenium by RoboBat

In order to run the analysis with one of these engines the User should change
the analytical engine from Menu Setup/ Default Standard, Units & Analysis
Engine as shown in the screen shot below:

Default Standard, Units & Analysis Engine k

| Select Default Standard: |American AMSI/TIA-222-G-2005 LJ
Units
" Metric s US Customary
Default Analyzis Engine
|Monopoles | TSTower lJ
|Lattice - Sef Support |T5Tower |
atce Gyedar | -] _fobcl Ootons.
Mote:

The Units, Design Standard and Analysiz Engine you declare in this form will zerve
as defaults in all newly opened files.

Set STAAD Paths

|F'ath to executable: | _]

|F'ath to Input/Output Faolder: |

Set GUYMAST Paths
|F'ath to executable: |C; WAE IS MAN

|F'ath to Input/Output Folder: |E:\WEISMAN.D.¢T

Default Path to Section.mdb D atabase

|C:\Program Filesg\TST ower
Accept Defaults LCancel
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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

B View Preliminary Resulis k i

wind Preszure | wiind Area T App DL 1 App. Conc Loads | Section Weights
Section FPanel Bot. Elev. | TopElew. Kz Kzt QzGh (psf] | loe Thick. A
[f] 1] [tiz] [ir] E

15 4 295.00 300,00 1.59 1.00 3813 0.000
%) 290.00 235.00 1.58 1.00 3799 0.000
2 285.00 290.00 1.58 1.00 37.85 0.000
1 280.00 285.00 157 1.00 T 0.000
14 4 275.00 280.00 1.57 1.00 3757 0.000
3 270.00 275.00 1.56 1.00 743 0.000
2 2B5.00 270.00 1.56 1.00 3728 0.000
1 260.00 265.00 1.55 1.00 KT 0.000
13 4 255.00 260.00 1.54 1.00 36.939 0.000
<) 2R0.00 255.00 1.54 1.00 36.83 0.000
2 245.00 250.00 1563 1.00 3668 0.000
il 240.00 245.00 1563 1.00 36.52 0.000
12 4 23R.00 240.00 1552 1.00 36.36 0.000
2 230.00 235.00 1.51 1.00 36.20 0.000

2 225.00 230.00 1.50 1.00 36.03 0.000 z

Load Cornbination ’WL‘ Wind Direction (Deg) m
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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
B View Preliminary Results
“wind Pressure wind Area | App UDL Y App Comc Loads T Section Weights
Sec. | Panel | Flat |&pp. Flat| Round | &pp. Area | Solid. | Flat | Round | Flat | Round | Eff.
Area | Area Area Found | lce | Ratio | Drag| Drag | Dir Dir | Area
21| 2 | (72 Area [rE™2] [rE2]
1|

15 4 55 000 0.00 n.on 000 024 245 000 08B0 100 1173

[ 3 [59E B:08 0.00 0.on 000 024 245 000 08B0 100 1173

|l | 2 5% o000 0.0n 0.on 000 024 245 000 08B0 100 1173

(. 595 000 0.00 n.on 000 024 245 000 08B0 100 1173

|14 | 4 595 000 0.00 0.on 000 024 245 000 08B0 100 1173

Ll | 3 5% o000 0.00 0.on 000 024 245 000 08B0 100 1173

| | 2 5% 000 0.00 0.on 000 024 245 000 08B0 100 1173

1 595 000 0.0o n.on 000 024 245 000 08B0 100 1173

|13 | 4 59 000 0.00 n.on 000 024 245 000 08B0 100 1173

Ll | 3 5% o000 0.00 0.on 000 024 245 000 08B0 100 1173

[ 2 PE9E| 006 0.00 n.on 000 024 245 000 08B0 100 1173

1 595 000 0.00 n.on 000 024 245 000 08B0 100 1173

12 4 55 000 0.00 0.on 000 024 245 000 08B0 100 1173

Ll | 3 5% o000 0.00 0.on 000 024 245 000 08B0 100 1173

B 2 59l OO0 0.00 n.on 000 024 245 000 08B0 100 1173

[ 595 000 0.0o n.on 000 024 245 000 08B0 100 1173

Load Combination |Wind Drly j ‘wind Direction [Deg) m

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)

B View Preliminary Results

WindPresswe | Windfrea Y App. UDL | App Conc. Loads |~ Sectionweights
Sec. |Panel  Flat Aea Round &rea Flat Drag Round Drag Ka Eff. Area [EPA] »
[/t"2] [ft"2] ("2 =
15 4 1.70 0.74 1.50 1.20 0.60 208
2 1.70 074 1.50 1.20 0.60 206
2 1.70 0.74 1.50 1.20 0.60 206
2] 1.70 074 1.50 1.20 0.60 206
14 4 1.70 074 1.50 1.20 [I:1] 206
i3 1.70 0.74 1.50 1.20 0.60 208
2 1.70 074 1.50 1.20 0.0 206
] 1.70 % 0.74 1.50 1.20 0.60 206
13 4 1.70 074 1.50 1.20 0.E0 206
3 1.70 0.74 1.50 1.20 0.60 206
2 1.70 074 1.50 1.20 0.60 208
1l 1.70 074 1.50 1.20 Q&0 206
12 4 1.70 074 1.50 1.20 0.60 208
£} 1.70 074 1.50 1.20 0.E0 206
2 1.70 0.74 1.50 1.20 0.60 206
] 1.70 0.74 1.50 1.20 0.E0 206 v
Load Combination ,W‘ “wind Direction [Deg) m

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)

B View Preliminary Results

wind Pressure 1 wind Area X App. UDL 1 App. Lonc. Loadsl_ SectionWeights
I

Ant Desc. Gy W%aunt [Elev. | Cate | Cabc [HForce|YFarce|ZForce| Mex M-y | Mz |

Desc (i) | %Dir | ¥Dir | E4f | NS [Kipz] [[Kipsft)|[Kipsft) (Kipsft]] =
Exd | M-S | [Kips] | [Kips) -
[ O O e

1 TaB03-60 1 o000 000 &5 000 026 004 000 000 000
2 TA-803-60 1 o000 000 480 000 018 004 003 003 -047
3 TA-803-60 1 30000 000 -480 000 078 004 005 003 047
4 HFE 1 29000 000 -403% 000 153 028 083 000 000
5 SHL-480 1 30500 000 -287 000 0711 003 -008 000 000
1 Prt. Load 000 000 -4500 000 092 125 000 000 000
2 Prt. Load 23300 000 -4000 000 1563 000 000 000 0.00]
4 Torsion 27500 000 -3245 000 122 32 000 000

Load Combination |W'ind Orily j ‘wind Direction [Deg) 0 =

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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Section Weights

B View Preliminary Results

'wind Pressure T wind Area T App. UOL T App. Conc. Loads | Sechion Weights
Sec. Legs [Ibs) Bracing [lbs) Sec. Bracing [lbg] | Int. Bracing [lbs) | Total Section (lbs) | A
1 5838 7943 on 0o 13781
2 geae 7942 (141] 0.0 13781
& 5838 7943 [IR1] 0o 13781
4 5838 7943 (1K1 0.0 13781
5 5838 794.3 [1R1] 0o 13781
g 5838 7943 nn n.a 13781
7 5838 7843 on 0o 13781
g 5238 7942 (K1) 0.0 13781
9 5838 7943 oa 0.0 13781
1n 5838 7943 [1R1] 0.0 13781
11 5R38 7943 [1R1] 0.0 13781
12 5838 7943 nn n.a 13781
13 5838 784.3 nn 0o 13781
14 Gaae 7942 (K1) 0.0 13781
15 5838 7943 [IR1] 0.0
Total 87570 11915.2 (1K1 0.0

The section weights with divisions for Legs, Bracing, Secondary Bracing,
Internal Bracing and Totals are shown in this grid.
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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.
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lens |_Diaa | Hoie 7 Y Summary | Found. Y~ Disp. | Ant Disp. | Guys
Sect. Panel Elev. [ft] Descriptian Tensile | Compress. | Tensile | Compress. |Assess. A
Force Force | Capacity| Capacity
[Kips] [Kips] [Kips) [Kips)
15 4 Vaudn3/8 3234 3837 128788 9E186 004
3 | 25000 Wdudn3/8 E543 T30 128788 9E186 008
2 | 28500 Wiaxdx3/8 13.031 15197 128788 967186 0B
1 | 28000 Wandx3/8 20.200 22414 128788 96186 023
14 4 | 27600 Wiaudu3d/a 28.206 183 128788 96186 032
3 | 2r000 Waudn3/a 0.000 23080 128788 9B186 024
2 | 26500 Wdudn3/8 0.000 17.848 128788 9B186 019
1 | 260,00 Waxdx3/8 0.000 1559 128788 967186 016
13 4 | 25500 Wiaxdx3/8 0.000 16566 128788 967186 017
3 | 250.00 Wiaudu3d/B 0.000 16825 128788 96186 017
2 | 24500 Wiaudn3/8 0.000 17603 128788 96186 018
1 | 24000 Viaudn3/a 0.000 18163 128788 9E186 019
12 4 | 23500 Wdudx3/8 0.000 18432 128788 9B186 019
3 | 23000 Wiaxdx3/8 0.000 18.038 128788 96786 019
2 | 22500 Waxdx3/8 0.000 18513 128788 96186 019
1 | 22000 Viaudn3/8 0.000 18033 128788 9E186 019
1 4 | 21500 Waudn3/a 0.000 18268 128.788  9B186 019
3| 21000 Wdudn3/8 0.000 18943 128788 9E186 020
2 | 20500 Wiaxdx3/8 2628 24404 128788 967186 025
1 | 20000 Wandx3/8 0.000 24036 128788 96186 025
10 4 | 19500 Wiaudu3d/a 0.000 235949 128788 96186 025
w
Load Combination [ 5. Ervelops « | Wind Direction [Deal |14 e

Compression qram

—Force -Capacily

Tower Yiew  Section Yiew
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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.

M View Results K
Legs T Diag [ Home 1 Y Summary Y Found. | Disp. T Ank Disp 1 Gups
Sect. Panel| Elew. [f) Description Tensile |Compress. | Tensile |Compress. [fssess| &
Force Farce | Capacity| Capacity
(Kips] [Kips] [Kips] (Kips]
15 4 L3x3:5/16 2457 2467 12080 15180 020
3 | 290.00 L3x345/16 2,455 2455 12080 15180 020
2 | 285.00 L3x3:5/16 4722 4722 12080 15180 033
1 | 280.00 L3x3:5/16 4722 4722 12080 19180 033
14 4 | 275.00 L3x345/18 5,584 G684 12080 15180 048
3 | 270.00 L3x345/18 4033 4033 12080 15180 033
2 | 265.00 L3x3:5/16 3183 3183 12080 15180 026
1 | 260.00 L3x345/16 3183 3183 12080 15180 026
13 4 | 255.00 L3x345/16 2.051 2061 12080 15180 017
3 | 250.00 L3x3:5/16 2051 2061 12080 15180 017
2 | 24500 L3x3:5/16 1613 1613 12080 15180 073
1 | 240.00 L3x3:5/16 1613 1E13 12080 15180 073
12 4 | 235.00 L3x345/18 1613 1E13 12080 15180 013
3 | 230.00 L3x3:5/16 1.613 1613 12080 15180 013
2 | 22500 L3x3:5/16 1.868 1868 12080 15180 05
1 | 22000 L3x345/18 1.869 1863 12080 15180 018
1 4 | 215.00 L3x345/16 2837 2837 12080 15180 023
3 | 210,00 L3x3:5/16 2638 2838 12080 15180 023
2 | 205.00 L3x3:5/16 3.550 3660 12080 19180 024
1 | 200.00 L3x345/18 3614 3614 12080 15180 030
10 4 | 195.00 L3x3:5/16 26816 2816 12080 15180 023
-
Lead Combination ’m wind Direction (Deg) [z =

Compiession Diagram

—Force -Capacity

Tower View  Section View

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
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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 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.

M View Results
legs | Diag 1 Hoie T V'summary_Found T Disp. T Ank Disp |~ Guys
Sec. |Panel| Elev. Type KL/R Camp. Comp. Tens. Tens Assess. |~
[Fe] Force Capacity Force Capacity
[Kips) (Kips] [Kips] (Kips]
15 295.00 Leg 63136 3837 96.166 3234 1287868 004
Diag 134,442 2457 15.160 2.457 12.080 0.20
| Hariz 103966 0.034 15.160 0.034 12.080 0.00
|| 3 200 Leg 63156 7301 96.186 6549 128786 008
| Diag 134,442 2455 15.160 2,455 12.080 0.20
| Hariz 103966 0.065 15.160 0.065 12.080 0m
| | 2 26500 Leg 63156 15197 96186 13031 128786 016
| Diag 134,442 4722 15160 4722 12.080 0.39
| Hariz 103968 0136 15160 0136 12.080 0.m
|| 1 2e000 Leg E3158 22414 9R1B6 20200 128788 023
| Diag 134,442 4722 15160 4722 12.080 0.39
| Hariz 103968 0.201 15160 0201 12.080 0.02
14 | 4 27500 Leg E3158 31183 9R186 28206 128788 032
| Diag 134,442  EEB4 15160 F.6a4 12.080 0.46
| Hariz 103968 0.279 15160 0274 12.080 0.02
| | 2 2mm Leg E3168 23080  9R18E 0000 128788 024
| Diag 134,442 4033 15160 4033 12.080 033
| Hariz 103968 0.207 16160 0.:z07 12.080 0.02
| | 2 gm0 Leg E3158 17848 96186 0000 128788 014
I Diag 134 442 3783 16180 3783 12.080 028
I Huoriz 103968 016D 15180 0.1e0 12.080 om
— »

Load Combination ‘wind Direction [Deq|

Strength Assessment

Tower View  Section View

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 the mast’s base. The
reactions at guy anchors are shown in the grid below the base reaction:
M View Results

legs T Diag [ Hoiz 1 3 Summary 1~ Found. T__Disp. T Ank Disp. 1~ Guys
Auial [Kips) Shear N-5 Shear E-w/ Moment M-5 | Maoment N | Torsion (Kipsft] | #
[Kips] [Kips) [Kipsft] [Kipsft]
[
Base 276 245 0.03 0.06 217

Anchol| Azimuth [deg) | Radius [ft)  |Horizontal Load Werlical Load | Axial Load Angle [deg) |~
# [Kips) (Kips] [Kips)
1 0.00 24000 3898 3413 51.81 41.20
|2 | 12000 240,00 40.25 33.04 5207 33.38
|3 | 24000 240,00 36.07 2965 46,69 39.42
g
Lead Combination ’m wind Direction (Deg) [z = ’7

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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Tower Displacements

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

M View Results

legs | Diag 1 Hoie T

Y Summary |~ Found 7 Disp. LAk Disp )™ Guys

Miode

183

Elew. [ft]

2950

2900

2850

2800

2750

2700

2650

2600

2560

2500

2450

2400

2360

2300

2260

2200

2150

2100

2050

2000

N-5 disp [in] | "W-E displin] | Yert. displin]| M-5 rat W-E rot. Twist [Deg)
[Deq) [Deg)
02 232 A1 040 030 031
298 229 A 039 030 031
294 -22.6 A1 039 029 031
29.0 -22.3 A1 037 0.z8 0.30
286 -22.0 L) 035 0.26 0.2
282 217 A1 032 0z3 0.z7
279 z2145 A1 03 nzz 0.z7
276 2173 A1 0.0 nzz2 0.z7
273 210 .0 030 nzz 027
269 -20.8 4.0 Rike] nzz 027
266 -20.6 .0 Rk 0z 027
263 -20.3 1.0 03 024 027
269 201 .0 034 025 027
256 158 .0 035 026 0.26
252 155 .0 036 027 0.26
248 1352 .0 037 nza 0.26
244 183 .0 038 nza 0.26
24.0 188 03 07 nza 0.26
236 183 03 037 nza 0.26
232 181 03 036 027 025
223 178 03 036 027 025

~

LoadCombination [yasErvelope | WindDiestionDeg) [jae -

Horiz. Disp. Diagram

Tower View  Section View

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.

M View Results

Leqs | Diaq | Hoie | T SummaryY” Found T~ Disp Y aio L Gubs
Ant Drescript Elev. [ft) | N-5 disp |'W-E dizp|Vert. disp| N-5 rot. |W-E rot. | Twist | Allow
[in] [in] (in) [Deg) | [Deg) | [Deg) | (Deg]
1 300.0 300 230 11 040 030 0.3 0.00
2 TABO3ED 300.0 300 230 <1 040 030 03 0.00
3 TAB0360 300.0 00 230 1.1 040 030 0.3 0.00
4 HFE 290.0 292 224 1.1 038 029 0.30 1.43
5 SAL-480 305.0 a2 | 232 =4 040 030 0.3

Load Combination ,W‘ ‘Wwind Direction [Deg) Mg =

Tower Yiew
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Guys Assessment

This screen shows the assessment of the guys for each guy level as well as the
assessment of the Torsion Resistors (if applicable).

M View Results

Legs | Dian | Hoie |

T Summary T Found. 1~ Disp.

T Ant Disp | Guvs

Level #| Elewation [ft] Guy Size Breaking Tension at Tension at Ratio A
Strength [Kips)| Anchor (Kips] | Mast [Kips)

1 EH 7718 2080 7.60 7.E2 061

2 1350 EH 71E 2080 940 946 0.78

3 205.0 EH1/2 26.90 1257 1267 0.79

4 275.0 EH1/2 26.90 1234 12439 077
[ | w

Tarsion Resistors
Level| Elevation [ft] Type Tensile Force | Compr. Foree Bending Assessment | A
# [Kipz] [Kips) Moment [Kipsft)

4 2750 Uppertim 1272 0.EE 0.00 0.4z

4 275.0 Lowerim 286 9.94 0.00 033
v

Load Combination [ g, Erwvelope - | Wind Direction (Deal |4, 2

T

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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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.

Frinting Schedule

Input [ ata Output Data Diaarams
[~ Project Data [ Wind Load Data [~ Profile
[ Structure Data [ Structure Digpl. Data [~ Displacements

[ Guy System Data

[~ Antenna Data

[~ TwLine Data

[~ Ladder Data

I~ Paoint Load D ata

[~ Antenna Displ. Data

[~ Aszzessment Data

[ Section Capacities

[~ Guy Tension Data

[~ Base Reaction Data

Leq Load Compression

Leq Load Tension

Diag. Load Compression

Diag. Load Tension

Horiz. Load Compression

[~ Guy Tension Chart ™ &nchor Load D ata [~ Horiz. Load Tension
Tarsion Resistor

Mast Moment & Shear
r Azzessment D ata r

[N-5]

r Mast Moment & Shear
[E-4]

Wiew & Print | T Eancel

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

" Systern of Unit

= Metic i+ LS Custamary
Specifications v
Structure Description Table Ird
Anternas I~
Antenna Loading Table i~
Fieactions I~
Crozs Section i~

LCancel |

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

Expott Profile as DXF file

" Spztem of Unit

i Metric % LIS Customary
Specifications I
Structure Degcription T able i~
Antennaz v
Antenna Loading T able v
Reactions v
Cross Section i~

Yiew Profile |
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Attached is sample printout of the .dxf profile that can be further edited using
AutoCad.
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DATABASE MANAGEMENT

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

Print |

Dizh Antennas I Noﬁgmﬁram;?ga T MHon-Dish &ntennas T TH Lines
39 records.
bicrow . -
o ManL;fractur S:;E Shielded Type Eari:!?n%ue Dezcription Radome DlarF:iater[—
1 |Andrews Shiglded HF2 bA' Shiglded 2.0Mm
2 |Andrews Shiglded HF4 kA’ Shiglded 4.003
3 |Andrews Shielded HFE bA' Shiglded 6004 T
4 |Andrews Shiglded HPFaE kA Shiglded 2.005
B |Andrews Shielded HF10 b’ Shiglded 10.007
E  |Andrews Shielded HF12 b A’ Shiglded 12008
7 |Andrews Shielded HF15 b’ Shiglded 14,933
8 |Andrews Focal Plane  |FP4 kAW Focal Plane 4.003
9 |Andrews Focal Plane  |FPE MM Focal Plane £.004
10 |Andrews Focal Plane  |FP2 MM Focal Plane 2.005
11 |Andrews Focal Plane  |FP10 WA Focal Plane 10.007
12 |Andrews Focal Plane  |FP4 MM Focal Plane O 4.003 vl
4 3

Mate: This table iz non-editable [read anly.

Exit | I Databaze: IUSEF!

Change Database

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

Dizh &ntennas Non-Dish Antenna I MHon-Dish &ntennas T TH Lines
Manufacturers

14 records. | Add new Manufacturer [T able) |
td anufacturer [T able] Mame
ALLGOM Delete Manufacturer [T able] |
AMDREW
AMTEL
Cal
CELwidAWE
COMSAT-RSI
DECIBEL
EMS Wireless
FATHREIN
LINDSAY
SCaLh
SIMCLAIR
SwEDCORM
TIL-TEEK.

Exit | IDalabase: IUSEH Change Database

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

A MNan-Dish Anterina A
Dizh Antennas T Manufactuers T I T¥ Lines
Table: ALLGOM - 10 reconds.
Height Fronial | Pl
Catalogus Mame | Description [rﬁ “width [ft]| Depth ()] Area lced
2) 10rmm
71452 CITY PAMEL 105 deg 0,984 0.984 0.427 1.001 1.130
T145.22 CIT+ PAMEL 105 deg 1963 | 0984 | 0427 | 1981 2174
T145.23 CIT+ PAMEL 105 deg 2953 | 0984 | 0427 | 2960 | 3229
714524 CIT+ PAMEL 105 deg 3937 | 0984 | 0427 | 3950 | 4.284
T145.26 CIT PAMEL 105 deg 5906 | 0984 | 0427 | B146 | EB.3E3
714548 CIT PAMEL 105 deg 7546 0.984 0.427 7.90m 8.148
718315 FCS 3281 0459 | 0164 | 3087 | 3583
718414 PCS 4265 0.459 0164 3,057 3.541
718415 FCS 4265 | 0459 | 0184 | 3057 | 35841
718515 PCS 3,241 0.853 0164 4,155 4575
[ B
| Select Table  [aLLGON =l EditRecod | AddRecord | Delete Record |
Eritit |

Exit | I [atabase: IUSEH

Change Database |

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

Edit Mon-Dish Antenna, table: ALLGON

I Catalogue Mame: ||71 4521
I Drescription: IC\TY PAMEL 105 deg
| Height: ID.984 [ft) | weight : |4.41 (Ibs]
| Width : |U.984 [ft) | ‘weight lced 10 mm 1727 : |11.D1 (Ibs)
I Depth - ID.42? [ft) I Weight Iced 50 mm [2"] - |3?.44 (Ibs)
| Frontal Area (EPAJN : |1 .00 [ft"2) Eaurid r
IFrUnlaI Arealced 10 mm [1 22"].|1 130 [1"2)
Frontal Area Antenna Azimuth
| Frantal Area lced 50 mm (2] |1 778 [ft"2]
I Lateral Area [EPA]L : ID.441 2] I Depth
ILateraI Arealced 10 mm 1 .."2"]:|D_538 [f™2] 44{
‘width

[[etaalArea ced 50 nm 2 [1.023 [y | Leteralfrea Maunt

Effective Projected Area [EPA] Mormal [Frontal] or

Lateral includes all applicable drag factars or force

coefficients but does not include height factors.
Accept | LCancel |

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

Antenna Database Management

Dish Antennhas I

Mon-Dish Antenna
Manufacturers

T Mon-Dish Antennas T

27 records.
LInit s
Type Diezcription Size [in] |Width (in) D[??]th Mazz |Shape
[lbst]

Air-Dielectic HJ12P-504 225 2378 2378 116 |Round

Air-Dielectic HJ5P-504 0.575 1.102 1.102 0.54 |Round

Air-Dielechic HJ7P-E04 1625 1.920 1.920 1.04  |Round

Circular W aveguide WC103 1.09 1.087 1.087 1.21 |Round

Circular w'aveguide WwiC166 1.66 1.654 1.654 282 |Round

Circular W aveguide WwiC281 281 2795 2795 362 |Round

E lliptic:al * avegquide Ew127 1.1 0.673 1.110 0.23  |Elliptical

E lliptic:al * aveguide Elwi132 0.96 0.610 0.961 0.22 | Elliptical

E lliptic:al ‘ avequide Ew17? 5.65 2,988 5.650 273 |Eliiptical

E lliptic:al */ avequide E'w180 07a 0.488 0.7 0.15 |Elliptical

Elliptic:al ‘W aveguide ] 5.02 2.831 5.020 1.85  |Elliptical _
i Frvioe . B Bt =1 r_'l_l

FPrint | Add new Recard Delete Recard | Edit Recard |

Exit | I Database: IUSEH

Change Database |

To add or edit a record click on “Add new Record” or “Edit Record” buttons

respectively. Following screen will be displayed.

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

Edit TX Line

I Type: IEIIipticaI W aveguide
I Description: IEW1 27
I Size [in): |1.11n
FRound  Elliptic Rectang.
| width : Iu.s?a (in)
| Depth: |1.11n fin]
| Uit Mass : |u.29 (I /] —
racke
Typical Positions of TX Lines
(Depth perpendicular to
Bracket)
Shape
’7(" Found = Eliptical £ Rectangular
Accept LCancel |
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Mounts

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

Antenna Mounts Management

Table of Mounts Manufacturers T

Antenna Mounts

1 records.

Manufacturer [T able] Hame
hone

‘ Add new Manufacturer [T able] |

Delete Manufacturer [T able)

D atabase: IU SER

Change Database |

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

delete them.

Antenna Mounts

Antenna Mounts Managemenk

T able of Mounts Manufacturers

if

Table: none - 1 records.

| Select Table | hohe

Height Frontal | Frontal

Catalogue Mame | Description il width [ft][Depth [ft)]  Area Area

"2 lced

none n'a 0.000 | 0.000 | 0.000 | 0000 | 0.000
o | 2]
Edit Fecord Add Record | Delete Record |

FErrit |

Exit | I Databaze: 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

Catalogue Mame:

Inone

I D escription: Infa
| Height : |u.nuu [ft] | ‘weight : ID.DD [bs)
| Saficlth : |u.nnu ] | “weight Iced 10 mm: ID.DD [Ibs]
| Depth : |u.nuu [ft] | ‘weight leed 50 mm : ID.DD [bs)
I Frontal Area : ID.DDD ®"2)  pound 7
I Frontal Area lced 10 mm: ID.DDD [ft"2]
I Frantal Area leed 50 mm: ID.DDD [ft"2)
I Lateral Area : ID.DDD [ft"2]
I Lateral Area leed 10 mm: ID.DDD [ft"2)
I Lateral Area lced 50 mm: ID.DDD [ft"2]
Accept | Lancel |

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

otherwise.

Guys Database

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

119 records |
- - ; Ereakin Lnit Metalic | Mod. of | Thermal -
BA:;E? Bgz:al D"E'[?;Tte[ Strgngtﬁ Mazs .é_m:s\a Elasticity | Coeff. | Avall
i ’ [Kipz] [Ibz/ft) [in~2] ki) [/Deq. F]

p [G5475 G5 3116 01875 4.00 0.02 0023 25000 | 0.0000065
GSE35 G514 0.2500 .40 013 0033 25000 | 0.0000065
GS7 G5 516 03125 11.10 0.2z 0.065 25000 | 0.0000065 | [V
G545 G534 0.3750 13.50 0.27 0.079 25000 | 0.0000055 | [l
G511 G5 716 0.4375 158.50 0.33 0114 25000 | 0.0000065 | [V
GS127 G51/2 0.5000 25.50 0.51 0180 25000 | 0.0000065 | [
G514.28 |GS5 946 0.5625 33.20 0.66 0194 25000 | 0.0000055 | [w]
G515.875 |GS6/8 06250 40.20 0.81 0235 25000 | 0.0000065 | [V
EH 475 EH 3M1E 01875 399 0.07 0021 25000 | 0.0000055 | [

EH E.35 EH 1/4 0.2500 £.65 012 0.036 25000 | 0.0000055 | [
EH 79375 |EH BB 03125 11.20 0.1 0.065 25000 | 0.0000065 | [V
EH 9525 |EH 3/ 0.3750 15.40 0.27 0079 25000 | 0.0000065
EH 11.1125 |[EH 7ME 0.4375 20.80 0.33 0114 25000 | 0.0000065
EH127 EH 1/2 0.5000 26.90 0.51 0180 25000 | 0.0000065 | [V
EH 14.2875 |[EH 946 05625 35.00 0.67 0194 25000 | 0.0000055 | [+l
EH 15.875 |EH 5/8 0.6250 42.40 0.81 0.236 25000 | 0.0000065 | [V j
Erint ‘ Edit Record | &dd Record Delete Record
|Database: IUSEH
Mote: Availability of cables may be directly checked (ticked on or off] in the gnd. AN ather properties must be edited by
pressing Edit Recaord button,

When “Edit Record” button is clicked following form appears:

Edit existing Cable k

IM etric Description |EH 79375
Ilmperial Drezcription |EH [Tals
ID iameter |n.31 25 lin)
IBreaking Shrength |1 1.20004  (Kips)
IUnit bass |n.205m 43 (bsdf)
IM etallic Area |5.4999335- (in"2]
IM odulus of Elasticity |25mn (ksil
IThermaI Coefficient |n.nunnns5 (/Dea. F)
LCancel
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When “Add Record” button is clicked following form shows:

Add new Cable to datahase k

|M etric Description

|Imperia| Drezcription

|D iarneter

|Breaking Strength

|U hit Mazs

|M etallic Area

|M oduluz of Elagticity

|Therrna| Coefficient

Eccepl

fin]
[Kipsz]
[lbsft]
fin"2)
[kl

[/Deq. F)

LCancel

After the data is entered for the new addition clicking on “Accept” button will

add the new guy to the table. “Cancel” button should be used to ignore the

entries (new Guy will not be added).

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 Hemote Database T Spnchronize D atabages

1 records... |
| Fiemote D atabase Location |
| |reMEngineering'ProgramshT S T ower |

—Add Mew Remote Databasze

Populate from Master Databasze 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.

www.towersft.com 5-9




TSTower for Guyed Masts User’s Manual

DATABASE MANAGEMENT

Select Location {Folder) for Remote Database

I Select Drive:

[ - |

I Select Folder [Directory):

Accept Selection |

o
£ Development

[ Cesar
CaDwF

[ Master DE
L7 OldCode

I;"l Package

[

Lancel [No 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 Femate D atabase

I

This function will spnchronize remote databases with the cunent USER database. Select [tick] databases
you wish ta spnchranize. Including MASTER database in the synchronization is optional.

Femote databazes - 1 records. |

Remote [ atabase Location
r:\Engineerng'Programsh TS T awer

| Select?
| [}

Include MASTER database?

Synchronize |

v

Exit |
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