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MEASJREMENT PROCEDURES FOR A CALTBRATION COUKSE

A «calibration eourse wcan be measured accurately im two ways: A) by

4 land surveyor using an Electronic Measuring Device or B} by a team of
measurers «using @ certified steel tape.
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‘STEEL TAPE MEASUREMENT 'OF A CALIBRATION QOURSE

Gather ithe mecessary measuring equipment:

— a certiiied steel tape, on a reel, 30 metres minfmam {me fing 50 -
metres easier to wsej. You could alsc use a certified 100 ft.
steel tape. You could get vour taps certified by the Watdional
Research Council or ask your local iand surveyor. 'F1BER TAPES ARE
NOT ACCEPTABLE.

~- a tension handle (A brand recognized as being a precision
instrumenc)

~security vests or -eutfits (bright orange)

- gafety glasses or goggles (to be used while hammering fm nails)

- red safety flags or "STOP" signs

=~ crayons «or pems to write on the ground

= cement n2ils with washers or even hefter’Eyk.,naiiSéGEaﬁker#Ralﬂnﬁ

= & cdicuiator (or two) with extra batiteries

~ A c¢lamphandle, if needed

= a hammer - a thermometer

- @ compass - a «chisel (to make hole to put nail)

- finorescent paint - a aotebook :and pencil

~ a tension handle er a good fish scale.

- masking tapa

Gather the mecessary personnel:

A minimum of three measurers {one leader, and tvo helpers). 'The
leader, who also .acts ‘@ the recorder, kegps the notebook and mwecords
the names of the persons in fhetmeaSﬂring.paxty1'theirradressas, age.,
telephone number, along with the date, temperature on the ground, the
wind velocity and direction. For your safety, it is better to have
more than three measurers. The leader should preferabdiy have some
experience in measuring with steel tape=z.

Identify, a flat, straight, paved, road of at ieast 1 kilometre long,
one which fhas 1ittle trafiic, @end has preferably few intersections.

‘This road should be as close as possible to the start or end «f the

Tace Ccourse.

We recommend you use either :an exact one kiiometre or exaet haif mile

or mile celibration course. This will facilitate the work and it
lessens the chance of mistakes being 'made while making conversiomns.

@QEE; In this document we use the example of & one kilametre
walivration course. eaol2
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Draw a temporary cross on the ground where you will start measuring
the first kilometre,

Put the tension handie :at the 0 end of the tape

The leader explains the measuring procedures that will be mused. The
helper that holds the tape at the zero end of the tape is «wcalled
“tension man”.

The man that helds the end of the tape is called “tailmsn”. The ,
leader supervises aud records. The leader makes a check to determine
the proper 0 :at the end of the tape.

The leader shows where to read the zero .on the tape; explains how to
use the tension handle .and vwhat temsion to hold: shows how to hold
the ttape flat amd straight on ‘the ground; teaches how each tape
increment 1 te be written .on the ground and reminds weverycne of the
safety practices. He takes note of the ‘time the first measurement
‘started,

Measure 1,000.000 metres {1 KILOMETRE},

Use 3 kg (20 1bs) tension pn a 50 metres tape (4.5 kg or 10 1bs on a
30 metres tape). Read and take note of the temperature on the
measuring surface (thermometer shaded for 5 minutes). HMake =ure tape
1s flat and straight by shaking it up and .down.

dold the end of the tape &t the cross drawn oa the ground and
Indicate 'the other end (O end) with an arrow. Indicate and circle
each measuring increment on the ground. Make sure you add ‘the
correct number of increments. Take note of each increament ir the
notebook. (20 for :a 50 metres steel tape). The tensfon man .and tail
man call out loud between ‘themselves the number of the increment at
which they are, to make sure they follow the wcorrect order. Lift ithe
fape bhetween markings to protect from wear .and teasr.

NOTE: 1t is wseful, as referance points for the cyclists, to palnt a
dot every 50 metres or so.

At the end of the kilometre, put your safety glasses on and put a
nail (or two) in the measuring surface perpendlcuiar to the side of
the road. Put the nrail(s) so it is accessible to the bdicycle wvheel,
Measure at a distance from the curdb so the cyclists can ride where
the kilometre was measured by steel tape. Paimt @ circle around the
nail. Measure from the nail to curb, and at jieast twe (preferabiy
three) acceptable landmarks such :as manhole covers, fire hydrants,
lampost, cormer ¢f building, and take note with a good drawing.

ﬁ@gs
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Start again to measure the same distance from the dot on the P.K.
nail to ‘the starting cross. .Draw new lines on the ground and
identdify each new inerement. Check the count of the increments.
(Measure as per instructioms in 6, 7, 8 mhove).

Do a third measurement starting from the first cross you drew for the
Btart of your first measurement to the dot on ‘your P.K. nail.

Do a fiourth measuremenr startimg from the dot :on your P.E. nail to
the same first cross.

gWheﬂ.f,i.nishera‘you'wﬂ‘l'hawejﬁaur‘ind’ep:end‘eﬂt measuraments between the

‘same two points.
Take note of the temperature and time at the beginning and end .of
each measurement .,

Preceed to calculating and adimsring ‘the measures according to the
precision »f the measuring tape, in your notebeck.

Calculate the average temperature for each measurement.
Adjust each measurement according to ‘the international metal
expansion formule (to be used with most steel tapes):

C, = (T - T) L K

as shown in the exampie that follows (pages 5 and 8).

Calculate the afjustments in the notebook. .Determine the ad justed
length. of the four measurements. The difference between the longest
and shortest measurement maust 'be less than &9 centimetres, TIf the
difference s greater do anpther measurement. There most be four
measurements withim the 10 centimeter 1imit before it ds ‘to be
considered as a possible calibration course. 'Take note of .&11
measurements done and the results if more than four were neaded.

Take the average of the four acceptable measur=aments ‘to represent ithe
distance between the cross .and the P.K. nail. Now add or substract
whatever distance you meed from the wcross toe come up with an exact
kilemeter (1,000,000 m). Put a nail fn the road to identify the new
crosg 'end of this kilometer ‘(as fn §).

Take mote of the north .arrow, name of surroundimg :streets, roads,
ates. o facilitate locating the standard kilometre, @ legend {(if
Necessary ).

‘Gee attactied drawing.

NOTE: For security purpeses, always insist on measuring with adults, &8

‘years old :@and aver.
Glﬂé




POINTE~ CIAIRE (Montreal Island)
LOTATION OF A ONE KTLOMETRE GALTERATION COURSE

Measured April 7, 1984
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§ For your safety, always calibrate your bicycle
;g in therﬁrec!.ien of the traffic,

Paint spots are placed at 2.5 mstﬂ’}es
every 50 meters. Please paint regu- |
1 lariy,




B. ELECTRONIC DISTANCE MEASURING (EDM) DEVICES

Measurement «of ‘the road calibratdion -course by an EBDM dewvice is
acceptable, as long as the werk is performed by & land surweyor and the
land surveyoer suppliies ithe Sub~Committee with a measuring report and a
distance wertificate. The report should indicate wmhich EDM device was
used, the date the device was last calibrated, the datef(s) the
'‘measurements were perfermed, the measurements performed, as well as the
usual sketches, {see Calibration Course Measuring Keport) the adjustments
performed to bring the measured distance to ithe desired diszance.
{Desired distance is usually 1,000.000 metres.’)

STEEL 'TAPE TEMPERATURE ADJUSTMENT

When measuring a calibdration course with a wsteel ‘tape, an ajjustment
for the day's temperature must ibe performed. If the regulred adjustments
for temperature are not suppliied with the steel tape, We :can assume that
i%e’iﬁternatipnaii&teei‘expamsimn,farmulaiapplies to the certified steeil
‘tape.

Ce = (T -~ Ty2 L K

‘C¢ = Adjustment for the lemgth of tthe steel tape
T = Temperature while performing the course measurement
I, = Calibration temperature .of 20CC

L = length of ithe steel tape
K = Expansion constant for centigrade temperatures = 0,0000118

All steel tapes are manufactured and calibrated at 200C. At celder
temperatures the tape shortens and at higher temperatures the tape
expands.

Example:

fou go out and measurs, with your hypothetical S50 metres certiiled
steel tape, a ome kilometre calibration course in March. The temperature
indicates 59C from point A to point B. You put nails at both ‘ends
because you don®t heve ‘time to make tempersture adjustments or ito measure
your kilemetre a second time that day. %You come ‘back in dprdid and with
the mame steel tape you measure another kilometre, from point A towards
point B. The temperature indicates 30°C and when you have laid down
‘Your tape twenty ‘times you end np 31 certimetres past your B nail.

. 'lr@fﬁ




¥ou walculate your March measurement adjustment as being:
Cp= (5°C — 20°C) 50 x 0..0000118
C,= - 0.00885

For 20 lengths of tape for one kilemetre, this give vou a total
adjustment of:

You figure the kilometre you measured in March (20 lengths of tape)

‘was readlys

999,823 metres

Yoo calculate your April measurement adjustment as beings
Ep= (30°C - 20°C) S5O x 040000118
Ce= + 0.00059

For twenty lemgths of itape, this,giwes‘ygnga=tata1-adjﬁsament of 2
206 x + 0,0059 = + D.118 metres

You figﬂxeEyaur.épﬁfl'measuremenxgiZO,Lemgths of tape) is actually:
1,000.ii8 metres

Yon want to compare the two measurements on a kilometre basis. You

&add 17.7 centimetres tio vour first measurement and you substract 1.8

centimetres from your April measurement.

Now you see that your adiuvsted April measurement I8 only i.5
centimetres longer than your adjusted March measurement, well witrhin the
10 ceantimetires .acceptablie limit, You average your two kilometre
measurements and you take out the mail you had pounded ia the noad in
March and relocate 4t 18.40 centimetres farther than where it was. The
nail 4s als¢ located 12.35 centimeters short of the end of the Aprdl
measurement. .

MOTE: 'This is only an example fm which wcaliculations were done 4m -onme way
Only«




