Calibration Base Lines
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500 Meter Point




What Is A Calibration Base Line?

A A series of stable monuments (marks) in a straight
line (to within 2 arc minutes) whose published
mark-to-mark distances and horizontal distances
between all marks compare favorably with the
National Standard of Unit Length.

A The National Standard of Unit Length is determined by the
National Institute of Standards and Technology (NIST).

A NIST calibration services link the makers and users of
precision instruments to the basic and derived units of the
International System (Sl) of measurements.

A For more information seehttp://www.nist.gov/public_affairs/guide/
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Background

The NIST Reference on
Constants, Units, and Uncertainty

www.physics.nist.gov/cuu/Units/meter.html

International System of Units (SI)

Historical context of the Si

meter kilograrm second ampers kelvin mole candela histary of S

Unit of length {meter) Abbreviations: CGPM, CIPM, BIPM

The origing of the meter go back to at least the 15th century. At that time, there were two competing approaches to the definition
of a standard unit of length. Some suggested defining the meter as the length of a pendulum having a hali-period of one second;
others suggested defining the meter as one ten-millionth of the length of the earth's meridian along a guadrant {one fourth the
circumference of the earth). In 1791, soon after the French Revolution, the French Academy of Sciences chose the meridian definition
aver the pendulum definition because the force of gravity varies slightly over the surface of the earth, affecting the period of the
pendulum.

Thus, the meter was intended to equal 1077 or one ten-millionth of the length of the meridian through Paris from pole to the
equator. However, the first prototype wias short by 0.2 millimeters because researchers miscalculated the flattening of the earth due to
its rotation. Still this length became the standard. (The engraving at the right shows the casting of the platinum-
iridium alley called the "1874 Alloy ") In 1889, a new international prototype was made of an alloy of platinum with
10 percent iridium, to within 0.0001, that was to be measured at the melting point of ice. In 1927, the meter was
more precisely defined as the distance, at 0%, between the axes of the two central lines marked on the bar of
platinume-iridium kept at the EIFM, and declared Prototype of the meter by the 15t CGRMW, this bar being subject to
standard atmospheric pressure and supported on two cylinders of at least one centimeter diameter, symmetrically
placed inthe same horizontal plane at a distance of 271 mm from each other.

The 1889 definition of the meter, based upon the artifact international prototype of platinum-iridium, was replaced by the CGPM
in 1960 using a definition based upon a wavelength of krypton-86 radiation. This definition was adopted in order to reduce the
uncertainty with which the meter may be realized . In turn, to further reduce the uncertainty, in 1983 the CGPM replaced this latter
definition by the following definition:

The meter is the length of the path travelled by light in vacuum during a time interval of 1/299 792 458 of a second.

Mote that the effect of this definition is to fix the speed of light in vacuum at exactly 299 792 458 ms!. The original international
prototype of the meter, which was sanctioned by the 15t CGPM in 1888 15 still kept at the BIFM under the conditions specified inQJ’-
1889, :



How Are the Distances on a Calibration
Base Line Compared to this Standard?

A The instruments used to establish the base line are traceable to the
National Standard of Unit Length.

A Before and after a series of calibration base lines are established, the
Instruments are compared to the lengths on the Corbin Calibration
Base Line | ocated at the National
and Methodologies Branch at Corbin, Virginia.

A All lengths on Corbin base line were established with a series of
calibrated 50 Meter Invar Tapes. These tapes were calibrated by the
National Bureau of Standards (NBS), now the National Institute of
Standards and Technology (NIST) and were directly compared to the
National Standard of Unit Length.



What Is The Purpose Of A CBL?

A The purpose of a CBL is to check the accuracy of
electronic distance measuring instruments (EDMI).

A Regular checks and documentation of EDMI calibration
over a CBL provides surveyors with valid evidence of the
proper function of their distance measuring equipment.

A To assure the measuring capabilities of an EDMI have
not significantly deteriorated, known distances forming a
calibration range or base line is required.

A EDMI observations made over a CBL provide a direct
link to the National Standard of Unit Length.

Qll



When Should An EDMI Be Checked At A

CBL

A When an EDMI is new and no previous
measurements have been made at a CBL

A After a repair has been made

A Anytime there is a question to the accuracy of
the EDMI

A When it is dictated by law, management
authority, or policy

A When it is an agreement between the contractor
and client
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How Are Calibration Base Lines Configured?

A CBL monuments are set in a straight line on flat or even
sloped terrain, or on terrain with a slight depression in the
middle.

A Monuments are usually set at approximately 0 m, 150 m,
430 m and 1400 m.

I The distance to the mark farthest from the O meter point must be
1000 meters or more.

A Some have a tape calibration monument (chaining mark)
at 100 feet from O m point either along the base line or
perpendicular to it.

A Elevations published on marks are usually NOT to be
treated as benchmarks.

T In North Carolina most CBL marks are also benchmarks
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CBL Monumentation

Without stable monumentation a
calibration base line is worthless.

For this reason, a heavy, poured
concrete monument is required.

The figure at right depicts this type
of monument.

Experience has shown that
monuments with significant mass
placed in relatively undisturbed
soil have the best longerm
stability.



