TECHNICAL WALK-THROUGH:

DESIGN CONSIDERATIONS FOR AN OPEN PATH
(OPX) HEAD - MOUNTING STRUCTURE



DESIGNING A SUPPORT STRUCTURE

There are
three simple
steps to designing
a mounting
structure.
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DESIGNING A SUPPORT STRUCTURE

Step #1:
Calculate the
Size of the Laser
Dot at a certain __LAAL I

path length.

1
|
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DESIGNING A SUPPORT STRUCTURE

Step #2:
Calculate the
possible Support
Structure P I

Movement.

1
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DESIGNING A SUPPORT STRUCTURE

Step #2:
Calculate the

possible Support Important: Use Geotechnical + Wind Loading Data!
Structure

Movement.
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DESIGNING A SUPPORT STRUCTURE

Step #3:
Determine the
Retro-Reflector
Sizing for designed
mounting = I
structure.

1
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STEP #1: LASER DOT SIZE

The laser beam
diverges at
0.05 Degrees,
or...
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STEP #1: LASER DOT SIZE

The laser beam
diverges at
0.9 milliradian
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STEP #1: LASER DOT SIZE

If we work in
milliradian,
then we do not
have to use
trigonometry.
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STEP #1: LASER DOT SIZE

If you know the
path length
(m), you can
calculate the

dot size (mm).
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STEP #1: LASER DOT SIZE

0.9 milliradian
X
100m Path Length

90mm (3.5”)
Dot Size
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STEP #1: LASER DOT SIZE

The smallest
recommended
Retro-Array for

100m is
5 Cornercubes
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STEP #1: LASER DOT SIZE

Retro-Arrays can
easily be oversized to
allow for additional
alignment stability
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STEP #1: LASER DOT SIZE

The laser dot will
be roughly 140
mm (5.5”) when
focused back on
the OPX Head.
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STEP #1: LASER DOT SIZE

Or, roughly twice
the size of the
Cornercube -
which is 2.5”.
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STEP #1: LASER DOT SIZE

STEP #1 Reminder:
0.9 Milliradian
X
Path Length (m)

Laser Dot Size (mm)
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STEP #2: STRUCTURE MOVEMENT

Step #2:
Calculate the
possible Support
Structure
Movement.

T —
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STEP #2: STRUCTURE MOVEMENT

The design will need to
determine how much the
top of the mount can
move before the beam
will move completely off
the Retro -Array.
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STEP #2: STRUCTURE MOVEMENT

Radiant heat from
the sun or changing
temperatures can
cause misalignment
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STEP #2: STRUCTURE MOVEMENT

If steel piles are
used, the changing
temperatures can

cause torsional

movement
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STEP #2: STRUCTURE MOVEMENT

North - South
bending has a
serious effect
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STEP #2: STRUCTURE MOVEMENT

This thermal
distortion is usually
diurnalin nature -

Day and Night.
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STEP #2: STRUCTURE MOVEMENT

It is very possible
that the laser light
returns during the

night (or other
times)...
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STEP #2: STRUCTURE MOVEMENT

...and leaves again
after sunrise (or
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OTHER IMPORTANT NOTE
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BORERAL
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Important: Think about Geotechnical and
Environmental Conditions. Consult an Engineer.
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From our experience, these
mounting structures often perform
better:

o Steel or Screw Pile:
* For best results, fill with
cement and clad with pipe
insultation.

« Cement Pile:
» For best results, reinforce
with rebar.
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STEP #2: STRUCTURE MOVEMENT

HI  HIHI Fault
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STEP #2: STRUCTURE MOVEMENT

The analog output
on the specific
channel will show
Low Light Fault
2.7TmA




STEP #2: STRUCTURE MOVEMENT

ROUGH RULES OF THUMB:
Larger Diameter > Smaller
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STEP #2: STRUCTURE MOVEMENT

ROUGH RULES OF THUMB:
Larger Diameter > Smaller
Deeper > Shallow
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STEP #2: STRUCTURE MOVEMENT

ROUGH RULES OF THUMB:
Larger Diameter > Smaller
Deeper > Shallow

Beware of
Frost Line!
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STEP #2: STRUCTURE MOVEMENT

ROUGH RULES OF THUMB:
Larger Diameter > Smaller
Deeper > Shallow
Shorter > Taller
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STEP #2: STRUCTURE MOVEMENT

Disclaimer: The end-user is to consult an engineer
and they’re to use Geotechnical + Wind Loading Data
to design a suitable mounting structure.

From what our customers tell us: They say that a
10” pile is a good starting position and that
engineers can determine if smaller piles are suitable.
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STEP #3: RETRO-ARRAY SIZING

Step #3:
Determine the
Retro-Reflector
Sizing for designed
mounting
structure.
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STEP #3: RETRO-ARRAY SIZING

B Easy Retro-Array Selection

Determination is simply based upon Path Length

SHORT-PATH Short-Path (IMOS)
o ——9 Suggested Path Length: 5-20 m (15-60 ft)

Functional Path Length: 5-30 m (15-90 ft)

MEDIUM-PATH

o —— Medium-Path (Wafer)
Suggested Path Length: 20-50 m (60-150 ft)

LONG-PATH Functional Path Length: 10-60 m (30-180 ft)
— 11— o

Long-Path (Cornercube)
EXTRA LONG-PATH Suggested Path Length: 50-100 m (150-300 ft)

° ___”._. Functional Path Length: 20-350 m (60-1,050 ft)

Extra Long-Path (Cornercube)

Suggested Path Length: 100-200 m (300-600 ft)
5m 20m 50m 100 m 200m Functional Path Length: 20-500 m (60-1,500 ft)

Optimal Path Length = Alignment Stability + Returned Laser Light.
Functional Path Length = Only Returned Laser Light.



STEP #3: RETRO-ARRAY SIZING

Overview of the Retro-Array Options
The Path Length Determines the Retro-Array Type and Quantity

o]

Short-Path Medium-Path Long-Path Extra Long-Path

5-20 m (15-60 ft) 20-50 m (60-150 ft) 50-100 m (150-300 ft) 100-200 m (300-600 ft)

The Small Retro-Enclosure The Large Retro-Enclosure The Large Retro-Enclosure The Large Retro-Enclosure

will be fully populated will be fully populated will be partially populated will be fully populated

with IMOS Retro-Arrays. with Wafer Retro-Arrays. with Cornercube Retro- with Cornercube Retro-
Arrays. Arrays.

Mounting Structure: Mounting Structure: Mounting Structure: Mounting Structure:
Suggested Sizing Suggested Sizing Suggested Sizing Suggested Sizing

>4” Post @ 7’ Height >6” Post @ 7’ Height >8” Post @ 7’ Height >10” Post @ 7’ Height
>6” Post @ 13’ Height >8” Post @ 13’ Height >10” Post @ 13’ Height >12” Post @ 13’ Height

Suggested Mounting Structure: End-User to confirm the Mechanical Suitability with their own Geo-Technical and Wind-Loading Study.



STEP #3.5: TRICK OF THE TRADE

If mis-alighment
issues still
persist, over day
and...
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STEP #3.5: TRICK OF THE TRADE

And night, then
we recommend
one of two
things...
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STEP #3.5: TRICK OF THE TRADE

#1- Fill Steel Pipe
with Cement.
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VSTEP #3.5: TRICK OF THE TRADE

#1- Fill Steel Pipe

with Cement. . .
#2- Clad with Pipe Important: Cost Effective Solution.

Insulation.
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STEP #3.5: TRICK OF THE TRADE

Gusset and
support the
mounting
structure
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STEP #4: TRICK OF THE TRADE

.. Place Retro-Arrays
where the Laser
Beam naturally
moves

Y
a | ¥88

ATHIARE
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