Installation Instructions Bulletin 376908

Revision K
Foundation Specifications KR@TOS
for Type ES45T-T and ES45T-R APa
4.5-Meter Earth Station Antennas READY FOR WHAT'S NEXT™

1.0 INTRODUCTION

1.1 This document specifies typical foundation characteris-
tics, designs, requirements and dimensional specifications
for the Kratos 4.5-Meter Earth Station Antennas.

2.0 FOUNDATION LOADING CHARACTERISTICS

2.1 Foundation loads are applied to the three foundation
pads as shown in Figure 1. Positive applied forces are in
the direction of the X, Y. and Z coordinate axes.

2.2 Varying load conditions are dependent upon icing, inci-
dent angle of the wind and elevation/azimuth angles of the
antenna. Foundation loading for various icing, elevation/
azimuth and wind conditions are listed in Table 1.
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3.2 Kratos Type 47429A Anchor Bolt Kit includes anchor
bolts, alignment plates and required mounting hardware as
shown in Figures 3 and 4.

4.0 FOUNDATION DESIGNS

4.1 The selected foundation for a particular site is depen-
dent upon local conditions. Soil borings and foundation
analysis should be performed by a qualified civil engineer.

5.0 FOUNDATION ORIENTATION

5.1 Proper foundation orientation is required to obtain the
desired orbital arc coverage from a particular site location.
The required azimuth and elevation angles of the antenna,
relative to the mount must be determined to establish the
appropriate foundation orientation. A specific foundation
orientation requirement may be requested with the antenna
as part of the installation package.
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General Notes - Figure 3

Foundation Notes:

1.

Contractor shall verify all dimensions before execution of
work.

. All concrete used in the work shall be 3000 PSI (20685

kN/M?) strength as per ACI-31 8-71.

. Reinforcement for foundation slab shall have a clear

cover of 3" (76.2).

All reinforcement bars shall conform to the requirements
of ASTM A-615 grade 60.

All structural steel used in this work shall be of ASTM A-
36 grade.

All structural steel fabrication detailing design and erec-
tion shall conform to requirements of AISC code.

All reinforcing detailing fabrication and placement shall
conform to ACI-318-71 specifications and latest CRSI
manual.

Foundations have been designed to rest on undisturbed
soil with a minimum allowable bearing capacity of
2000 PSF (9770 Kgf/m?). If undesirable soil conditions
are encountered the engineer shall be notified.

Volume of concrete: Approx. 5.6 cubic yards (4.3 cubic
meters).

10. The foundation is a typical design only. Certification

1.

12.

13.

14.

15.

16.

by a professional engineer as to its suitability for a
particular installation considering soil conditions,
water table and frost line is required prior to its use
for actual fabrication.

Anchor bolts to be tightened 1/6 of a turn after using
snug tightening as defined by the AISC turn of the nut
method.

Both top and bottom alignment plates are needed to
hold bolts to correct dimensions. Base plates will not fit
if alignment is not proper.

Concrete is to be poured against undisturbed soil.
The concrete shall be maintained above 50° F (10° C)
and in a moist condition for at least the first 7 days

after placing before starting steel erection.

Tolerance to +1/8. All other dimensions given for guid-
ance only.

Part of anchor bolt kit 47429A.

60f12

17. Electrical power to antenna required for half or full main

reflector anti-icing systems only. 1-1/2 to 2-1/2 size
conduit recommended. Type and depth to bury conduit to
be determined by location of communications
building/shelter. Conduit to extend 6” (minimum)
above surface of foundation slab. Open ends of
conduit to be sealed to prevent moisture and foreign
particle contamination.

18. IFL conduit required if no other means for routing cable

is provided.

. For routing IFL cables, 4” size recommended. Type

and depth to bury conduit to be determined by customer,
in compliance with local codes. Location of conduit on
foundation and direction to route conduit to be
determined by location of communications
building/shelter. Conduit to extend 36” (minimum)
above surface of foundation slab. All bends to be large
radius, maximum two bends per run. Open ends of
conduit to be sealed to prevent moisture or foreign
particle contamination.
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General Notes - Figure 4

Foundation Notes:

1.

Contractor shall verify all dimensions before execution of
work.

All concrete used in the work shall be 3000 PSI (20685
kN/M?) strength as per ACI-31 8-71.

Reinforcement for foundation slab shall have a clear
cover of 3" (76.2).

All reinforcement bars shall conform to the requirements
of ASTM A-615 grade 60.

. All structural steel used in this work shall be of ASTM A-

36 grade.

All structural steel fabrication detailing design and erec-
tion shall conform to requirements of AISC code.

All reinforcing detailing fabrication and placement shall
conform to ACI-318-71 specifications and latest CRSI
manual.

Foundations have been designed to rest on undisturbed
soil with a minimum allowable bearing capacity of
2000 PSF (9770 Kgf/m?). If undesirable soil conditions
are encountered the engineer shall be notified.

Volume of concrete: Approx. 7.3 cubic yards (5.6 cubic
meters).

17.

18.

19.

10. The foundation is a typical design only. Certification by

1.

12.

13.

14.

15.

16.

a professional engineer as to its suitability for a
particular installation considering soil conditions,

water table and frost line is required prior to its use for

actual fabrication.

Anchor bolts to be tightened 1/6 of a turn after using
snug tightening as defined by the AISC turn of the nut
method.

Both top and bottom alignment plates are needed to
hold bolts to correct dimensions. Base plates will not fit if
alignment is not proper.

Concrete is to be poured against undisturbed soil.
The concrete shall be maintained above 50° F (10° C)
and in a moist condition for at least the first 7 days

after placing before starting steel erection.

Tolerance to £1/8. All other dimensions given for guid-
ance only.

Part of anchor bolt kit 47429A.
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Electrical power to antenna required for half or full main
reflector anti-icing systems only. 1-1/2 to 2-1/2 size
conduit recommended. Type and depth to bury conduit
to be determined by location of communications
building/shelter. Conduit to extend 34” (minimum)
above surface of foundation slab. Open ends of
conduit to be sealed to prevent moisture and foreign
particle contamination.

IFL conduit required if no other means for routing cable
is provided.

For routing IFL cables, 4” size recommended. Type
and depth to bury conduit to be determined by customer,
in compliance with local codes. Location of conduit on
foundation and direction to route conduit to be
determined by location of communications
building/shelter. Conduit to extend 64” (minimum)
above surface of foundation slab. All bends to be large
radius, maximum two bends per run. Open ends of
conduit to be sealed to prevent moisture or foreign
particle contamination.



6.0 ANTENNA GEOMETRY 7.0 ANTENNA POINTING

6.1 Figure 5 illustrates basic dimensional characteristics 7.1 The procedure for pointing the antenna at the desired
and varying dimensions from ground reference of selected satellite of interest is included as part of the installation
antenna points as the elevation angle fluctuates from 2° - instructions supplied with the antenna. Refer to Appendix

62° and 33° - 90° with high-look angle.

(Type 49640-( ) Ground Mount Assembly).
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APPENDIX
1.0 CALCULATIONS FOR ANTENNA POINTING

1.1 The earth station antenna mount permits the antenna
to be pointed through an azimuth range +82° with standard
elevation ranges from 2° - 62° and 33° - 90° with high-look
strut configuration. The foundation must be oriented prop-
erly at each site to permit the antenna to be pointed at any
satellite in the desired orbital arc. The antenna has a fine
adjustment capability in both azimuth and elevation which
provides strut adjustment from the coarse settings of the
antenna. Refer to Figures 2-2 and 2-3.

1.2 This section contains formulas and graphs for deter-
mining the pointing capabilities of the antenna. Mount sup-
port pads permit attachment of the azimuth strut in left ele-
vation axis, right rear pad position, right elevation axis,
right rear pad position, left elevation axis, left rear pad
position, or right elevation axis, left rear pad position. Refer
to Figure 2-3. Additional azimuth strut positions provide
greater flexibility when repositioning the antenna to view
other satellites of interest.

1.3 Formulas. Formulas for calculating true azimuth (AZ),
true elevation (EL), relative angle between true azimuth
and mount pointing angle (dAZ), and strut lengths of
Kratos earth station antennas are given below. Knowing
earth station latitude, longitude, azimuth setting of mount
(AZm) and satellite longitude (over the equator), the follow-
ing calculations should be performed:

1.4 AZ =180° + tan™! tan O/sin a

= true azimuth with respect to earth. NOTE: This equation
applies to earth stations north of the equator. For earth sta-
tions south of the equator.

AZ = 360° - tan™' tan O/sin a
where:

a = earth station latitude
0 = relative longitude
= satellite longitude minus earth station longitude

NOTE: Earth station latitude values are positive (+) for
sites located north of the equator and negative (-) for sites
located south of the equator. Earth station longitude values
are positive (+) for sites west of Greenwich and negative
(-) for sites located east of Greenwich.

7T~ NOMINAL
. \ FOUNDATION
TR POINTING
“'?/7“ ’7;‘| - DIRE(z:TlON
/4 % / ,f} wanz A2M ANTENNA
Tl Y POINTING
(N /7 <L ANTENNA DIRECTION
ST POINTING (AZ)
Top view DIRECTION
-, / EL
SIDE VIEW
Figure 2-1

1.5 dAZ = AZ - AZm = relative angle between true azimuth
angle and mount pointing direction.

where:

AZm = azimuth at which mount is set (nominal foundation
pointing angle). Refer to paragraph 1.9.

1.6 EL =90° - T - R = true elevation with respect to earth.
where:
R=cos™'(cos 6 cos a) and T=tan"' sin R/6.61 66 — cos R

1.7 V18266.38 - 16064.52 cos (EL° + 9.04°) = elevation
strut length

1.8 V12661.88 + X2 + Z2 = azimuth strut length

For azimuth strut attached from left elevation axis pickup
to right rear pad (as viewed from rear of antenna):

X = 43.201 + 56.331 cos (23.927° + dAZ) and Z = 84.978 +
56.331 sin (23.927° + dAZ)

For azimuth strut attached from right elevation axis pick-
up to right rear pad (as viewed from rear of antenna):

X=43.201 - 56.331 cos (23.927° - dAZ) and Z = 84.978 +
56.331 sin (23.927° - dAZ)

For azimuth strut attached from left elevation axis pickup
to left rear pad (as viewed from rear of antenna):

X=43.201 - 56.331 cos (23.927° + dAZ) and Z = 84.978 +
56.331 sin (23.927° + dAZ)

For azimuth strut attached from right elevation axis pick-
up to left rear pad (as viewed from rear of antenna):

X=43.201 + 56.331 cos (23.927° - dAZ) and Z = 84.978 +
56.331 sin (23.927° - dAZ)

1.9 Foundation Orientation. Generally, the foundation is
oriented on a true north-south line. In the Northern
Hemisphere, the foundation would point due south equiva-
lent to the direction, AZ = 180°. In the Southern
Hemisphere, the foundation would point due north, equiva-
lent to the direction, AZ = 0°. NOTE: True north is not
equivalent to magnetic north.

1.10 Pointing Considerations. Knowing the foundation
orientation (AZm), it is necessary to determine the coarse
and fine settings of the mount struts to see a particular
satellite within that orbital arc.

1.11 Using formulas in paragraphs 1.4 through 1.6, calcu-
late AZ, dAZ and EL for the satellite of interest Figure 2-1
shows these angles in relation to the antenna geometry.

1.12 Using Figure 2-2, determine the elevation strut length
knowing EL.

1.13 Using Figure 2-3, determine the azimuth strut length
knowing dAZ.
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STANDARD £LEVATION STRUT
EL = 2° 1o 62°

HIGH-LOOK ELEVATION STRUT
EL = 33° to 90°

STANDARD ELEVATION STRUT

e——— PIN-TO-PIN LENGTH——

HIGH-LOOK ELEVATION STRUT

{INCHES)

ELEVATION STRUT PIN-TO-PIN LENGTH

-
t
i

ELEVATION ANGLE
{EL}

Figure 2-2
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LEFT EL AXIS
RIGHT REAR PAD*
dAZ = -82° to -41°

RIGHT EL AXIS
LEFT REAR PAD*
dAZ = +417 to +82~

LEFT EL AXIS
LEFT REAR PAD
dAZ = -45° to +45°

RIGHT EL AXIS
RIGHT REAR PAD
dAZ = -45° to +45°

*AZ STRUT POSITHONED OVER REAR SUPPORT LEG

AZIMUTH STRUT PIN-TO-PIN LENGTH
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Figure 2-3
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