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ROAD 'RACE COURSE HEA

SUREMENT USING THE CALTBRATED BICYCLE METHOD

These five steps must be followed to take an accurate measurement of g
Tace coursel

1.

2.
3.
ba

5e

calibrate the bicyele {or bicycles) on a calibration course

(railed pre~calibration);
measure the race course;
check calibration {called peost-calibration);

make adjustments to the race cource following the post-calibration;

111 in the measurement report and submit it for analysis.

BICYCLE CALTBRATION

Before starting, make sure you have .all the required material (see docn-
ment on measuring 2 wcalibratiom course), as well as a bicycle safety

helmet .
1. Install the “Jones" counter .according o the menufacturer’s imstruc—

tions. Ride 2 or 3 kilometers 'to stabilize tire temperature and
pressure.

Mdke s note of the :grourd temperature, wind speed and direction,
condition of the pavement, names of the cycliste, and the date. WMake
sure thet the bicycle's tires zre infliated to the correct pressure
{they should 'be fairly hard), and do nothing to change their pressure

while .measuring the course.

At the start of tthe calibration course place the axle of the
blcycle's front wheel above the mark, and mske a mote of the reading
on ithe courter and the starting time. Ride to the mark at the end of
the callbration course and note :down the new reading on the counter.
You must repeat this proress at least four times in order tc osbtain a
constant. Rdde in as straight a ilne as possibie and at the same
speed you intend to ride when measuring the race course (usually
between 10 and 15 km.p.h.). After repeating ‘the process four times,
make 2 note of the time it took te do so.

Calcuiate the difference between the reading on the wcounter at the
start and the readimg on the counter et the end of each «of the four
calibrations.,

Find the average of the four .calibrations.

Each callibration that exceeds or fzlls ghort of the average by Z.5
units should e rejected. The calibration course should ‘e Tidden
agaln in order to f£ind the calibration that will Teplace the one that
nas been rejected. You will need four good wcalibrations to have an
acceptable pre-~constant.
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Next, :a short-course prevention factor of 0.1% is added o the
average of the four accepted calibrations. In other words, the race
course will be lengthened by 0.1% 4n order to ensure ‘that it measures
at least the distance that has heen amnounced. This Factor mist be
calcuiated and :added to the average of the four calibrations in eorder
‘to come up with the "Working Constant™ you are tryiag to Find,

This ™Working Constant” is good for this day only, and is the one

that is wsed to measnre the race course.

Example: .average -of the four calibrastions: 9242 amits/kilometre
{also «called pre-constant)
times the short-course prevemtion
factor 7z 1001
9251.2¢4

"Working Constant” wanted $251

MEASUREMENT ‘OF THE RACE COURSE

fa

2.

3.

Se

Go to the wstarting point chosen for the measursment of the course.

‘Calcuiate the product of the "Workimg Constant™ obtained by each
mile/ kilometre-marker vou are trying to find (at the wery least:
stearting point, first kilometre/mile, every Tive kilometres/miles
therafter, last kilometre/mile, and finish). aAdd ta each product ‘the
read] ‘on. the counter at the start. TCheck your calculations. Make
a note -of the ‘time that measurement of the courss is started and of
the ground temperature.

It is advissble to tmke measurements in teams of two or mre, if
possible, so that each cyclist will have his own calculations. In
this way, it will be possible to detect errprs more guickly and
doubile check immediately at the temporary kilometer/mile-markers.
Eide the race course following the ideel Iime of ruaning, (the one
the best ruaner wmould take, while taking imto comsideration the
restrictions given by the race director as 'to where he wili control
the runner's path. On streets with curbs, ride 30 centimetres away
from the curb; on streets wlthout curbs, ride 20 centimetres from ‘the
edge (sze map). Do not ride any faster than 20 km.p.h.; speed must
be controlled when riding downhdil and on bumpy roads. Slow down to
measure properiy around .corners. All wnpaved portions of the race
course must be measured with a steel tape.

Along the way, temporarily ddentify each kilometre/mile on the
ground, .as well as im the notebook.

Temporarily mark the finishing points on the ground, as well as in
‘the notebosk.
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4 6. Measure the difference between the measurements and write it down 9w
‘ the notebock. Make a note of the time and the ‘temperature after all
measurements have been completed. ’

7. TFor erganizational purposes, if the wstart and finish lines are ‘within
400 metres of sach other, measure and report. this distance.
For statistical purposes, 1f the straight-lime distance between the
start and finigh lines &s less ‘than 9% of the ‘totel course distance,
measure it and report it aiso.

8. A number of measurers prefer to measure from the fimish to the start.
This allows for a better cholce of courses, as often finish Mnes are
predetermined and canmot be moved. When measuring from findish to
sLart, measurers must take care te ensure that they do indeed measure
the course that the best runner would take, if he were Tunning in the
direction -apposite to the one of measurement:

Exqmp-le!:: MEASURED RACE COURSE =

FINISH

Straight line from

Yy corner to corner Jjf &\
/ i % ,

‘CHECKEING ‘CALIBRATION

ie. &Check the calibration of ‘the blcyele as soon as you have finished
measuring ‘the race rourse. Follow steps 3, 4, 5 and 6 in the secticn
on bicycle calibration.

2. The "POST-CONSTANT" (the one which .has just been obtaimed) must be
compared to the “PRE-UONSTANT" obtained before ‘measuring the race
course. (Neither Pre nor Post Constants have the 0.1% $.C.P.F.
added to them).

Example: "PRE-UONSTANT" (before messuring) 9242
"POST-CONSTANT” (after measuring) 9247

‘ Sum 18489

Divided by two 9244.,5

Diffarence +2.5




FINAL ADJUSTMENTS TO THE RACE ‘COUKSE

de

%,

5.

In the example given above, the cumulative correction of 2.5 units
per kilometre must be added to each kilometre. Therefore, 2.5
corrsction wunits must be calcnlated for each kilometre vher measuring
the race course, For example, a 1D-kilometre course wouid reguire a
correction of 25 unite. To adjus:t the wcourse measurements with a
steel tape, we divide 2.5 by the average of the pre-constant and the
post~constant, them multiply by 1,000 to get the correction in
netres. To adjust the course by bicycle, we usz the units ealcu—
lated.

After calculating ‘the adjustments to be made to each measurement of
the race course, we write these adjustments down in the notebook and
proceed to groumd corvection. The difference betweem the shortest
and the longest adjusted measurement must be less than the product of
60 centimetres times the length of ‘the race course 4n kilometres.
Therefore, for a 10-kilometre race course, a diffsrence of less than
‘6 metres would be acceptable.

Once a minimum of three .acceptable measursments has been obtained ,
the average of these measurements is used to represent the adwvertized
distance of the road rarce.

Permanently identify start and finish limes. Tsake reference measure—
ments by using permerent markers and record these measurements in the
motebook. Caleculate in units and in metres the adjustments to be
made ‘to each kilometre «of ‘the race course of the chosen measurement.
If the course is measured from finish to start, as in the exampie
given @bove, 25 units would be :added to the start of the course, 22.5
units to the first kilometre {or the ®th kilometre measured) and 2.5
units to the first kilemetre measured {(lor the 9th kilometre of ‘the
‘coursey, and no adjustment would be made to the finish of the course.

Note: These necassary adjustments clearly dillusitrate why only

"temporary” marks are made on the ground at the locations
determined for the kilometne-markers when initial meassurements
of the course are being taken.

Make the necessary adjuetments to each kilometre/mile-marker. Make @
note of the time taken ito make the final adjustments to the race
course. Tdke reference measurements by using permanert markers for
the dntermediate kilometres/miles (every five kilometres) and note
them down in ‘the notebook. Give a precise deseription im ‘the notas-
book of all the kilometre/miie—markers. 4As you ride on ithe course,
tgke the time to sketch out the line representing the measured path
imcluding restricted .areas and surroundimg detail.
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‘NOTESz

1.

Be

'65

A race course can be measured twice im a row using the same calibrated
bicycle, or two measuvrements cam be taken simultaneously using twe
calibrated bicycles {this :g@lse applies when more ‘than two measurements
of a race course are reguimned).

It is essential that the same cyciist ride the same calibrated
bicycle during calibration, when measuring the course, and when
checking the calibraticn -- gtherwise, 'the measurements will be
distorted. Aldi three operations must bs warried out on the same day.
It is also important thet speed, riding style, and the weight of the
load remain as comstant as possilile during the three cperations,

For the safety and protectlon of 'the measurer, dt 4s always preferadbie
tc have an escort — efther police wffilcers or a car with flashing
lights fellowing. For safety, always wear a safety west, of a highty
visible colour (usually flucrescent orange).

Do mot take measurements df it is very windy or reining.
“Jones” counters can ‘be obtained in (at least) two ways:
{2) by sendlng $35.00 ip Canadian funds to:

The :‘Canadian Track and Field Assccelation
333 River Read

Ottawa, Ontariec <CANADA

KilL 8H9

(&} 'by sending $20.00 in ¥.S. funds to:

New ¥ork Boad Runners CTiub
P.0. Box #81

FDR Btatdion

‘New ¥York, NY

UasSchs 10050

ATTENTION: Mr. Bill Noel

For the wsafiety of a1l, always imsist that measurers ‘e 18 vyears of
age or older.




FILLING OUT THE MEASURING REPDRT

The measuring report produced and signed by the lead ctourse measurer masit
aontain all the dmformation necessary to explain and demonsitrate te the
certifiers the manner in which the rourse was measured and all the inform-~
atdon (maps, kilometre/mile splits, sketches, etc.) that the race
organlzer needs to run the race using the course AS 'CERTIFIED.

‘THE ‘COURSE MAP

A course map showing the fdesl line of runninmg as measured is .ap essential
part of the report and it also becomes part of tine certificate of accurate
distance issuved 'by the Canadian Track & Field Association, This specially
designed course map will be ugsed by the certifiers, the race crganlzer and
the runners. For our purposes the mep needs to be drawn on a framed 84" x
11" single sheet of white paper and drswn in black for raproduction
PUTpPOSES . :

In drawing your mep you might find 1t helpful to "widen™ ‘the strests
relative to their length (I centimetre wide streets) on @ maxtmum £1% x
17" gheet of paper :and have the drawing reduced on modern photocopying
machines, to the regqulred 64" x 11" giza,

A good map would emlarge sections where more deteil 4s needed and shrink
sections where less detail is mneeded; it would ailso nat include unneces—
sary singie wcross-streets, bat would show imnportant landmarks for
reference. The map must include a dine representing the ACTUAL MEASHRED
PATH through the course. You may find the use of LETRALINE convenient for
tracing that line. The map must alse inciude 2 blewn-up section of ‘the
exact location of the START, FINISE, and any TURN-AROUND points. This is
done by giving precise taps—measured distances from nearby permanent land-—
marks.

An :example of a good course map is to e Found on page 7.
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Measured path: |

‘ h‘_’ill Ave

MEASURED AND MAPPED By (GHBRIEL B. DUGUAY
(weT To sekee)




