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Introduction

In February 1986, the IAAF Council decided to establish a Road Running Sub-
Commission to study certain key problems that had arisen in Road Running. The
Road Running Sub-Commission recommended to the IAAF Council that a standardised
method of Road Race Course Measurement should be found which could be adopted as
the official IAAF Method of Measurement. This recommendation was accepted by
the IAAF Council.

A seminar was therefore organised in Seoul, Korea from December lst-4th, 1986,
which assembled many of the worlds leading experts in the field to give a final
test to the AIMS approved method of measurement.

Firstly, there is a presentation of the standardised method now practised by
AIMS approved measurers as used as a basis for the practical sessions in Seoul.
The practical outcome of the Seoul Seminar was the clear evidence that the
method demonstrated was simple, reasonably cheap and reliable. It consistantly
produced results which ensured accuracy within the tolerances defined in the
IAAF rules.

This report also includes an account of the proceedings in Seoul, detailed
analysis of the results of a practical measurement session, and several
discussion documents by participants on the course, and a consensus from the
seminar.

This is followed by a discussion of the considerations for:-
1) The certification and validation of courses

2) IAAF Panel of Road Race Course Surveyors

3) Future Seminars.
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8. ROAD MARKING MATERIALS
Special wax crayons are available which will mark on wet surfaces.
Spray paint cans are convenient for marking - best used with a template cut
from cardboard. :
9. MASONRY NAILS, WASHERS and HAMMER
For marking vital definitive sections such as the Calibration Course.

10. SAFETY EQUIPMENT

Bright safety vest. Bicycle lights. Reflective front and rear strips and
wheel reflectors.
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c¢) Ride the bicycle over the course, taking care to follow the shortest
possible route as it will be available to the runner on race day. take note
when riding of sections of the course where a cone or marshall will be
required to prevent runners from taking a route inside this line. Record
Jones Counter readings at marked salient points or the calculated 5 km, 10
km etc positions..

Note: IAAF Rule 145 reads:- "In events over roads, the course shall be
measured along the ideal line of running or walking, i.e. the shortest
possible path, in the section of the road permitted for the runners or
walkers." The practical interpretation of "the shortest possible
path" has been to take the words at their face value and to measure
with a bicycle as close to the limit of the available road surface as
it is possible to ride. This would produce a similar discipline for
the rider as will be applied to the runner, that is, both wheel and
foot can come within a centimetre or two of a line, twenty centimetres
or so from significant kerbs and perhaps nearly a metre from a wall.
In short, the bicycle wheel follows the "shortest possible path" that
a runner can achieve.

d) When you reach the tentative finish line, record the Jones Counter reading.
The tentative finish line can be also established by an approximate
measurement using a map or other technique or by using the "working
constant" to calculate the expected reading on the Jones Counter at the
finish line. When the counter reaches this number, dismount and paint a
line level with the front axle.

e) Repeat the procedure.

Note:(If mile or kilometre splits are to be laid out, then calculate using the
"working constant" the expected reading on the Jones Counter at lkm, 5km,
10km etc as required. Make a list of these readings and as you ride keep a
check on the Jones Counter until you reach the first of these readings.
Dismount the bicycle and paint a short line and reference marking on the
ground. A flickstand is useful to freeze the position of the front wheel.
Continue along the shortest possible route. On the second measurement, you
do not need to make any calculations before riding to figure out where to
stop your bicycle. You simply stop at each of the marks you've painted on
the road during your first measurement. At each mark, record exactly what
your counter reads when the front axle is directly over the previously
painted mark.)

4. RE-CALIBRATE THE BICYCLE

Immediately following the course measurement§) the bicycle must be
recalibrated. Again, at least 4 rides over the course are necessary.

Determine the "finish constant" by dividing the average post measurement
figures by the length of the calibration course in kilometres and
multiplying by 1.001.

Determine the "constant for the day", which will be either the "working
constant" or the "finish constant", whichever is the larger figure.

5. DETERMINE THE PROPER MEASURED COURSE LENGTH
Recalculate the measured distance uging the "constant for the day".

The "proper measured course length"™ will be the smaller value. eg. If you
measure between the same start and finish points twice and obtain figures of
10,003m and 10,009m, then the "proper measured length" is 10,003m. If you

only measure twice, the two measurements may not differ by more than 0.07%,
otherwise you must take a third measurement. If more than two measurements

are made, always take the shortest measurement. é»



6. MAKE FINAL ADJUSTMENTS TO THE COURSE LENGTH

If the "proper measured length" differs from the desired course length, you
will need to adjust either your start or finish point (or turnaround point
for an out and back course). These adjustments may be made with a steel
tape. Once all the measurements have been completed, the proper set of marks
should be made permanent and all working marks should be erased.



2. IAAF Rules Relevant to Road Race Course Measurement

If the Jones counter/bicycle technique of measurement is to be accepted as the
official IAAF Method, then Rule 145.4 will need to be revised.

The rule currently reads:- -

4.—In events over roads, the course shall be measured along the i
ideal line of running or walking, i.e. the shortest possible path, in the !
section of the road permitted for the runners or walkers. In all :
meetings under Rule 12, paragraph 1(a), (b) and (c), the course must
not measure less than the official distance for the event, and the
variation in the measurements must not exceed 0.1% (i.e. 42 metres
for the Marathon.

See also Rules 165 (Road Running) and 191 (Walking).

NOTE 1.—For measuring road courses, a calibrated wheel of
normal diameter which indicates the number of revolutions on a
revolution counter is recommended. When measuring, this wheel

should not travel faster than 5km per hour. The revolution counter
must be checked before being used. This checking is best done by
measuring with a steel or fibre glass tape a flat distance of 1000m
paved in asphait. The wheel is then taken along this measured
distance of 1000m, once in each direction. The exact distance of the
course may then be determined. ’

For the purpose of verification by the technical Delegate or Chief
Technical Official appointed by the Federation, the calibrated wheel
must be available on the day of the competition.

2.—The actual measurement of the distance will determine the
start and finish points. Each kilometre is to be denoted by marking
on the road side. On an asphalt surface, this point should be denoted
in white, where possible, with the number of the kilometre.

In the official measurement document, each notable, invariable
point (house, street corner, cross roads, sign etc) is to be described
with its distance from the start.

The key points for consideration are:-

1. Recognition of the official method of measurement. Deletion of all
references to the calibrated wheel and fibre class tape.

2. Definition of "shortest possible route" - should the current wording be
clarified? i.e. Should the following words in parentheses be deleted?

"In events over roads, the course shall be measured along the ideal line of
running or walking, i.e. the shortest possible path, in the section of the
road permitted for the runners or walkers."

3. Definition of "short course prevention factor"
- should this be included in the rules or in the method?
- should this be 0.1% or 0.05%?

These matters are discussed in Appendix 1 by A Lennart Julin, Technical Officer
of the Swedish Athletics Federation, in a paper to IAAF Bureau after the Seoul
Seminar.



3. Implications of Adopting the Bicycle technique of measurement

Approval of the bicycle technique of measurement as the official IAAF method is
an essential first step in the standardisation of measurement procedures. It is
a necessary condition if in the future records are introduced, on courses which
have been certificated..

Therefore road races in meets under Rule 12, paragraph 1(a), (b) and (c) as well
as races included in the IAAF Road Race Calendar, must have the length of their
course certified in accordance with IAAF procedures.

This means that the IAAF will need to adopt a procedure for certification
and/or validation.

These procedures will need to cover:-

1. Official Measurement Recording Form/Data Sheet

2. Official Certificate to signed by Measurer (from another country?)

3. System of selecting Measurer

4, System of validation that the course run was the same as the certificated
course. (The validation to be made by the certificator?)

5. Procedure for adding Measurers to IAAF Panel of Road Race Course Surveyors.
(eqg.An interim period may be necessary during which the IAAF need to take
responsibility for setting the standards of approved measurers by
organising seminars and testing sessions until such a time that national
approved measurers will be acceptable for IAAF Record purposes{]

Note This subject is also covered in Lennart Julin's Paper to the IAAF
Bureau. See Appendix 2.



IAAF Seminar for Road Race Course Measurement

Seoul, Korea - December lst-4th, 1986

Programme

Monday December lst

Delegates arrive in Seoul during the afternoon.

19.30 hours * DINNER *
(Cascade Cafe)

21.00 Introduction of IAAF's activities relevant to Road Race Course
(Acacia Room) Measurment by IAAF Course administrator.

Introduction and explantion of Programme.

Report on TAAF/AIMS discussions on Road Course Certification and
Measurement - John Disley (European Co-ordinator of AIMS
Measurers).

General discussion on Implication of the 'new-rules".

Tuesday December 2nd

08.30 Lecture/Discussion - "The cycle - Jones Counter
technique of measurement"

Practical Session - Fitting Jones Counters to

(at hotel) cycles.

Lecture - Calibration of Cycle - methods
available.

Practical Session - Setting up a Calibration Course -

(near hotel) a) Steel-tape
b) Electronic Distance Measurer

* LUNCH *
13.30 Lecture - Discussion - "The Shortest Possible Route"

- Robert Letson (USA).

Practical Session Riding the "S.P.R" on local roads.

Visit by bus Seoul Olympic Marathon Course.
* DINNER *
Evening Lecture - "Course Maps" - Robert Letson

- "Short Course Prevention Factor"
- John Disley.

Preparation for Measuring Olympic Course Session.
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Wednesday 3rd December

03.00 Practical Session -~ Measuring the Seoul Olympic Marathon
Course.

- Post Mortum and discussion of results of

Measuring.
* LUNCH *
pm Lecture -~ Road Course Certification - International

Acceptance of Criteria.

- Fipal Discussion and Drafting of Report
on Seminar for IAAF/ATMS.

18.00 DINNER OFFERED BY KAAF

Thursday 4th December - DISPERSAL

IAAF Marketing & Information Department
19 November 1986

[l



John Disley (GBR)

Lennart Julin (SWE)

Robert Read (NZL)

Robert Letson (USA)

Robert Thurston (USA)
Shin Shimazu (JAP)
Shoichi Tizuka (JAP)
Yukata Sasai (JAP)
Kim Young Duck (KOR)
Kang Sung Ku (KOR)

Tae Hwa Yoon (KOR)

Paul Bristow (TAAF)

List of Participants

Chairman of Seminar
TAAF/AIMS Measuring co-ordinator for Europe
Course Director for London Marathon

TAAF/AIMS Approved Measurer
Technical Officer, Swedish Athletics Federation

TAAF/AIMS Approved Measurer
Course Director, Hamilton Marathon

TAAF/AIMS Approved Measurer

Co-ordinator, Los Angeles 1984 Olympic Marathon
course measurement

ATMS/TAC Approved Measurer

Chief of Equipment Division, JAAF

Assistant Chief of Equipment Division, JAAF
Interpreter

Equipment Director, Korea AAF

Korea AAF

Interpreter

Administrator of Seminar
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A key point from this list of criteria is to reach a standardised, IAAF approved
method of course measurement, which is also essential to include in any criteria
drawn up for the introduction of World Records for road races.

The Road Running Sub-Commission therefore proposed to Council that a Method of
Road Race Course Measurement be found which could be adopted as the official
IAAF Method of Measurement. They suggested that a final test should be given to
the AIMS approved measurement method in Seoul and that if found acceptable would
become the standard IAAF Method of Measurement.

Qutline of Programme

Mr Robert Letson outlined the general programme for the seminar and gave a
general introuction to the Jones Counter/Bicycle technique of measuring.
There was a general discussion on the practicalities of the bicycle method.

DAY 2 - Tuesday 2nd December

08.30

The Jones Counter Technique of Measurement

John Disley explained the mechanics of the Jones Counter Method of measurement.
It had been invented by an American rumner called Clain Jones from New York to
enable a bicycle to be used effectively as a measuring tool.

The steel-tape method of measuring road race courses although accurate is a very
expensive and time consuming operation and there are many locations where steel-
taping is totally impractical because of traffic conditions. Likewise, the
surveyors wheel is a slow method of measurement and is also suspect with regards
to accuracy. The combination of the Jones Counter (which records a count change
for about every 10 centimetres) and a 27" or near wheel bicycle, has proved to
be a very accurate method of measuring and has been acccepted by the IAAF and
included in the IAAF Development Programme Book 4 Guidelines for the conduct of
Road Racing. (see Appendix 3 for details of Jones Counter, cost and
availability).

Calibration

The Jones Counter does not provide a read out of actual metres, it provides a
"count-figure" for a certain distance.

The Jones counter can only be "calibrated" by riding the bicycle (with Jones
Counter attached) over an accurately suveyed stretch of road - which needs to be
flat, straight, and over 500 metres long preferably 1,000m.

This calibration course can be measured by steel tape, or with an Electronic
Distance Measurer (EDM) machine. The ends of the course must be precisely marked
with a steel nail set in the centre of an easily visible line. As the course
will be ridden in a straight line and without interuption it should be set out
on a relatively traffic free road.

The pre-calibration of the bicycle/counter should take place just before the
route measurement starts.

At least four rides are made over the calibration course and the Jones Counter
readings are carefully noted. Any ride that is interrupted or effected by other
problems from being a good ride should be disregarded from the results and
another ride taken. The average of these rides is taken and will become the pre-
measurement count. Divide this count by the length of the calibration course in
metres or yards and multiply by 1,000 or 1,760 to obtain the figure for a
kilometre or a mile.

4



Jones Counters were fitted to the front wheels.
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After measuring the route a post measurement calibration must be made to ensure
that the calibration figure has not substantially changed due to a slow air loss
from the wheel. Differences in temperature from the pre to the post measurements
can also produce significant changes in the calibration figure. For this reason
it is preferable to do the whole measurement procedure at a time of day when
there is little change in the temperature expected, eg. on a dull day, early in
the morning, or through the night.

10.00

Practical Session - "Riding a Calibration Course"

15 bicycles had been supplied by the KAAF and they were adjusted to suit each
rider.

(It should be noted that these bicycles were not the ideal type for course
measurement, and that a "tourist" type bicycle is preferable to the "racing"
type dropped handlebar style used here. A measurer should ride the bicycle in an
upright position to have the best possible view of the route and other traffic.
It is important alsc that the rider maintains a consistent posture on the
bicycle and with the "racing" type bicycle it is often necessary to move ones
position in order to brake for example.)

/b



A lane of the Ch'onhodaegyo Bridge was measured with an Electronic Distance
Measurer by officials from the Secul Surveyars Office the previous day and was
witnessed by those seminar participants who had arrived early (RL,RR,RT,PB,KAAF
Int Affairs Dept). It can be seen that this was a straight, flat stretch of
road, it was however a very busy road and it needed police protection for the
participants to be able to ride the calibration course.

Unfortunately, Mr Shimazu suffered a minor accident on the steep descent from
the hotel to the calibration course, which precluded his further ability to join
the practical session.

All participants practised riding a calibration course and were instructed in
the skill of straight riding, consistent posture and careful recording of
figures.

It was encouraging to note that those who were inexperienced with the Jones

Counter Technique rapidly gained confidence and were soon recording figures that
were identical or varied just one or two counts (9cm).

[ 7



Shortest Possible Route

John Disley explained that in 1981 the IAAF had abandoned the "1 metre rule",
where road courses were measured one metre from the edge of the running surface
and replaced this recommendation with the recommendation that courses must be
measured following the shortest possible path.

Note: IAAF Rule 145 now reads:-

In events over roads, the course shall be measured along the ideal line of
running or walking, i.e. the shortest possible path, in the section of the road
permitted for the runners or walkers. In all meetings under Rule 12,

paragraph 1(a), (b) and (c), the course must not measure less than the official
distance for the event, and the variation in the measurements must not exceed
0.1% (i.e. 42 metres for the Marathon)

See also Rules 165 (Road Running) and 191 (Walking)

NOTE 1l.- For measuring road courses, a calibrated wheel of normal
diameter which indicates the number of revolutions on a revolution
counter is recommended. When measuring, this wheel should not travel
faster than 5km per hour. The revolution counter must be checked
before being used. This checking is best done by measuring with a
steel or fibre glass tape a flat distance of 1000m paved in asphalt.
The wheel is then taken along this measured distance of 1000m, once in
each direction. The exact distance of the course may then be
determined.

For the purpose of verification by the technical Delegate or Chief
Technical Official appointed by the Federation, the calibrated wheel
must be available on the day of the competition.

2.-The actual measurement of the distance will determine the start and
finish points. Each kilometre is to be denoted by marking on the road
side. On an asphalt surface, this point should be denoted in white,
where possible, with the number of the kilometre.

In the official measurement document, each notable, invariable point
(house, street corner, cross roads, sign etc) is to be described with
its distance from the start.

It was unanimously agreed that the above NOTE was unclear and that current
practice made it erroneous.

Robert Letson made the point that TAC applied the same criteria for measurement
as are applied in track layout. eg. a 400m track is correct when measured 30cm
from the inside kerb and 20cm from the lane lines. Consequently, TAC measurers
measure 30cm from the road kerb and 20cm from the edge when the running surface
is a marked line or a change in the surface. eq. tarmac to gravel.

Lennart Julin however arqgued strongly that the existing IAAF Rule 145 was much
safer as it allowed the course measurer to use a line that paralleled the exact
shortest possible route that could be used by the runner. He pointed out that
there were many situations where the usable running surface was some distance
from the kerb. eg. continuous metal gratings often bordered the kerb which
because of their configuration made running extremely dangerous. There were also
other situations where the height of the kerb is just one or two centimetres and
this would certainly allow a runner to put his feet nearer to it than the 30cm
allowed by the TAC recommendations. He believed that there would be much less
confusion if the IAAF retained the present wording in the rule.

Robert Letson gave a diagrammatic talk on the shortest possible route and its
application to various situations eg. winding roads, turning points, restricted
roads etc. (See Appendix &) /8



2.15 Tour of the Olympic Marathon Course by bus

The KAAF had supplied participants with copies of their Marathon Course Study
and Measurement Document (224 pages of detailed figures, drawings and
explanations in English). This document was based on the Los Angeles
Measurement report for the 1984 Olympics.

The participants were very impressed by the information supplied and the
practical demonstration of the route measured by the continuous blue line
painted on the road which had been prepared for the Asian Games.

The course starts and finisheé in the Olympic Stadium and although not totally
without gradients is generally an open, fast route on a good surface
(2 hours 09 21 secs - winner of Asian Games 1986, Kadima (JAP))

4.30 Arrangements for Measuring Session of Olympic Course

Although it would have been possible for a small group of experienced measurers
(2-3) to complete the circuit of the full course in the 3 hours of palice
protection, it was more appropriate for all the seminar participants to all
experience a practical measuring session.

Arrangements were made for the calibration to take place between the marks at
3.30am and a subsequent measuring to be carried out on the first 10km section of
the course. It was also agreed that it would be illuminating to return back to
the calibration section by reriding these first 10km in the reverse direction.
It would then be possible for the measurers to compare their figures and note
how consistent the recordings were on the return measurement.

Arrangements were made to check Jones Counter readings at 6 intermediate
points.

Day 3 - Wednesday 3rd December

3.30 a.m. Calibration

A stretch between "3km" and R32 of the Olympic Marathon Course was chosen,
504.036m in length according to the figures given in the official report.

(After the measurement sessions the calibration course was checked by steel-tape
measurement in pouring rain. The length measured was 504.015m which was in good
agreement with the official length).

In view of the rather short (but not necessarily too short) calibration course,
it would have been advisable for everyone to have made as many rides as Robert
Thurston in both calibration sets.

For undisturbed calibration rides the spread should not be more than one count
within each set. The conditions were however not ideal since there were so many
riders, so a somewhat larger spread of 2-3 counts is reasonable.

Some of the more experienced riders would not have accepted their calibration
rides here for a "serious" measurement as the large number of riders forced them
to deviate slightly from the intended straight line to avoid collisions with
other measurers. This means that the "true" calibration "constants" were
perhaps one count lower than those recorded in Appendix 3. This would have made
the measured course slightly longer. -

/9



4,00 a.m. Course Measurement

The police protection outnumbered the riders making the measurement and it was
possible to take the exact running line on the bikes even although these often
required the rider to be exposed to other traffic on very long dlagonals from
corner to corner.

The complication of a closed gate across the shortest possible route at the
entrance to the stadium produced some problems, but also provided a good example
of how evasive action could be compensated for in the measurements.

Robert Letson did not ride the route but supervised the Jones Counter readings
at the 14 points on the out and back course that was measured.

Key Points from the Practical Session

1. The consistency of Jones Counter recordings by all the riders.
Several measurers had identical figures for the out and back sections.

2. That although the inexperienced riders were obtaining figures for the
straight sections of road that were very close to the readings made by the
"experts", their ability to ride corners on the "shortest possible route"
running line was not so good. The "experts" were usually recording a metre
or two less for the winding sections. This was to be expected and practice
would eliminate this fault.

3. It was encouraging to note that even by the return journey the novices were
riding with more confidence and were recording reduced distances on the
section that contained corners eg R6-R7, Appendix 3.

4. Even with 9 riders and many stopping points some 23 kilometres were measured
in less than 2 hours, a distance, which it was agreed, would have been
impossible to measure by steel tape method, in that short time. Several
participants said that they had measured full marathon courses in under 4
hours.

There was a total agreement that mass measurement sessions are inappropriate
for accurate course certification and that the ideal number of measurers was
2 with a lead rider 50 m ahead to give an indication of the shortest
possible route.

5. The figures produced by the experienced riders in particular show that the
Jones Counter readings matched closely the recorded intervals which had been
steel taped in the original measurement by Professor Dr Chul-Ho Ahn, of
Seoul National University.

6. However, some sections were measured shorter because the riders had been
able to take a route inside the blue line. This does not imply that the
Olympic Course is incorrectly measured because on race day, cones are placed
on these corners which would preclude the runner being able to put his foot
over the blue line.

7. The seminar agreed that detailed information is always necessary on the
positioning of race day barriers and cones particularly on corners and
turning points, before accurate measurements can be made.

A final discussion took place on "short course prevention factors" and
the certification and validation of courses.

o0
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APPENDIX 1.

RULES FOR MEASUREMENT OF RCAD RACES COURSES

In the 1AAF Handbook (latest editior 1985/8&) the regulaticns
concerning measurement of road races courses are found in Ruie 145. The
wording is as follows:

"In events ovar roads. the course shall be measured aiong the ideal
line of ruming or walking. i 2 the shartest pcssible path. in the
saction of the rocac permitted for the runners or walkers. In all
meetings undar Ruie 1Z, parasrapn lial, (b) and ic). the courss mus:t no:
measure less than the cfficial distance for the event. and the variation
in the measurements must not exceed 0.1 % (1 @ 4 metres for the
Marathon)."

This rule has been in effect since 1 April 198! following a deci
by the 1980 1AAF Congress after & proposal from the Swedish AA. T
previous wording was as follows:

“In events over roads. the course shall be measured one metr
verce of the roac ancd in the directicn of the race. A cartific
correctness shall be furnished bv the officisl survever. It is
c
t
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recommended thai & whesi of exact circumierence whicn will re
counter the number of revolutions be used. The soeed of operat
wheel shoulg not exceed 500C metres per hour and the counter mus
cnacked against a stretch of road - not running track - not less
one kilomeire in lengin accuratelv m=2asurec by a survevor’s chain.
tape or fibre glass taoe."

ot
o Q

cr
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The maior changes - each of them important - were:
1. Deletion of the concest "one metre from ths verge of the rosd" and
instead introduction of a definition of the course ("tne secticr of Lthe
road permitted for the runners": and the conceot of “the shortast
possible path”. The reasons behing trnese chanaes were that "the veras'
iz not defired clesrlv enough and that on meandering roads a runner
could run censicerabiv less than the distance measurec.
Z. An ungeniaocle caliling of attention to tme concent that a courss never
shall be allowed to be shorter than the prescribed distance for the
event!
3. Introduction of a realistic tolerance based on measuring experience.
{Wnen originally prooosec the rule basicellv only concerned marathons so
the tolerance was listed az 50m for a full marathon.:
4. Deletion from the ruie of any ment:ioning of the measuring teconicue
to be used. (Rules should in orinciple only give the conditicns and the
limits. Any recommendatlons on how to achieve them should be given in
Notes or in otmer publications. As for the method described in the
previous wording there were several highly questionable points -
"fibre-glass tape". "nct exceed 5000m per hcur'". "exact circumfarence" -
which mace 1t even more important to get it out of the rules as guickly
as possible!?

However the current wording of the second serntence is - fcor some
reascns not known to me - slightly modified when you compare it with the
original proposal that read aoproximately (I don’t have the original
text available at the moment but 1 was the original author! as follows:

"The length of the course must not be less than the official distance
of the event. anc tne uncertainty in the measurements must not exceed
0.1 X in meetings under Rule 12. paragraph 1¢(a}, (b) and (c)."

The basic idea behind this wording is that EXACT measurement of a road
course is impossible and that we thus never will know the "true" length
of the course. There will always be some uncertainty - which is a
combination of errors (systematic and random) - in the measurement of
the calibration course. in the calibration and in the measurement of the
competition course. These errors could - based on experience - be OéLe
controlled bv a careful measurer in such a wav that the total
uncertaintv will be oossible to keeo within the 0.1 % limit.
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LCGEs AaNVOoNe reai.v Delile.e that such taoes

values {oar these ourocses ﬂa mention of ED

7. The calioratior consisis of oniv two or o

course. Harclv satisfactorv - especiailv 33 nothing 2 ut what
variation ocetween these iws trips that shouis be acscs

8. It should also be notes that tne whneel onlv courts rav:.uticrs
which means that using a noomal bicvole wheel esach rev 10n 15 similar
toc approximatelv 2 metres' The disastrous effects a 2 m uncertainty

per 1000m calibration can have are cbvious. (You could reguce -t by
counting spokes but nothing is said about this in the text':

?. Wny should the wheel be availaple to the Technizal leiegates on ra
dav?® What kind of "verification' could reslly be dons then? Inciudim:
celibrations he/she would need some 10 hours to measure the course with
the wheel arg that amount of time is not at hand on race-day! Also - the
Technical Delegate does not have to have anv gersonal practica:

experience in course measurement.

Thus it is obvious that this note should be deleted as guickly as
possiole from the rule-book as it is detrimental to the promotion of
practical. reliable anc accuratz course measurement: If thers should be-
any recommendation corcerning messuring techniaue in the HandScock it
should be a reference to the calibrated bicvele metroc. As it iz not
oossible to describe that method (or any other method: fullv im just a
short note 1 sugoest that the method is just mentizned bv name together

th a reference to a scurce where it is descrised in detail.

According to what was reported at the seminar in Seoul two
to the current rule will pe prooosed to the 1987 Congress. Thezz
would be
1. That the "shortest possrble path" is defined bv 30 cm from the Lers
and 20 cm from lines or comparable delimitations.

Z. That a "shart course orevention factor"“ of 0.05% should se soought
into the measurements,

I would like tc comment on these oroposal as I am rnot at all sertsi
that thev will be agvantageous - instesa thev cauic have s aetrimental
effect on measurement guality!

when the concect of “SHORTEST POSSIBLE PATH" was introduced in 1980 i
was because it was cbvious that the "l meirz from the verzs of the road
dign’t create courses with .similar lengths ragardless of the number cf
turns on the road. This - as said above - first becauss runners coulc
run shorter and secondly because the concept "the verge of ths road" was
not clearlv enough defirad when marathons lz2f% the traditiona: tvpe of
country roads and wer2 brought into citv streets with all kinds of
celimitations to trne section of the strest allcwed for the rumnars.

" "

2y introducing "30cm from kerbs and 20 om from lines" we will ance
more get into similar situations whers different psrsons will have
different ideas of from where the 30cm/20cm should Se measurec.

The parallell to track racing is also with littls relevance. Or track
you ONLY have LEFT hand turns and the WHCLE course is delimitac on the
left hanc side bv a kerb with standarcised heicht. This 1s an srticiallv
created permanent arrangement that is identical in all relevant aspects
for every arena in the whole world.

This means that even if “the 30cm from the kerb'"-rule doesn’t measure
the true minimal running distance for a competitor it cdoesn’t matter
because it is the same for everyone else comoeting anvwhere eise.

As for the "2Z0 ca from the line" it should be noted that this applies
onlv to very few events (races up to 400m plus the fzrst bernd cf the
80Cm) all lasting considerably less than 1 minute. r these shcrt time
periods the meet organiser have a large number of judges cn tne bends to
supervise that runners in lane I ang outwards keeo in their lanes.
(These judges - as well as all other cbservant persons - also know that
runners are putting their feet down on the track much closer tc the line
than 20 em!’

The track reality is definitelv something differinag in several
important asoect to the rpad reslitv, Werbs are not stangardize~. veo

Y






Zim orocacly nave less 2ifect or to

the air temperature of I cecr=2z (sl =
realised that world records not nec e s
put rathar the best marks recistrad 12 : in full
accordance with the lAAF rules. (£ g in mv gersonalv opinion farlos
Lopes 2:09 in the 1984 0G - anc not his Z:07 1n Rottercam - iz tne

greatest marathon effort ever!:?

—
<

a SCPF should be brought 1nto the rules this should definitel,
NOT be as a new paragraph but in the form of a recommendaticn in & notes.
That note coula read something like this:

2]
N

"To prevent a cours2 to turn up short on & future remeasucement it is
recommended that a "snoart course prevention factor" of D.1 % is added &
the measured length when the courss lavoubt is cecidec. This means that
each km along the course should have a measured length of 1001 metres.".

=

These reflections concerning the rules have becoms fairly
evervthing else we are doing will be basad on the rules I
necessarv tnat the wordinc in the Hancbock 1s precise and wi -
contradictions or anything that could create misunderstaning ia

kind. Hopefully this can achisved in & orcocsal to the 1AAF Congrass

1987!

A. Lennart Julin
& Uecember 1984
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thelr courses certilfiec b+ &v 1ndspanagsint LAAR measurer Irom aronnar
countrv.

Z. There are two catecories cof races tnat dafinitelv must be
certified: the major internsticnal champlonships and cups as wel:
road races incoroorated in tne lAAF Road Race Calender. Thus
paragrach of Rule 1485 should be introduced:

"Road races in mests under Rule 12. paragrzph 1{a). (b’ ang (c:. as
well as races includeg in the 1AAF Road Race Calender must have ths
length of their course certified in advance bv an IAAF agproved msasurer
from another country."”

By making certification mandatory (every race in the categoriss listed
have to be independentiy certifiedi without anv chance for exempiicns we
are avoiding the risk of making this a matter of gquestioned ability for
some organisers. They should instead be so proud of their own
measurement efforts that thev would be haopy to show them to peonle from
other countries.

0f course also organisers of other international road races should be
strongly recommended anc encouraged to have their courses certified in
the same way.

3. A group of IAAF approved measurers - basically those previgusly
acproved by AIMS - have alreadv been established. With few exceptions
the persons in this group have had the opoortunity in the last two vears
to measure together with somecne of the others on some courss. The
experience has been most encouraging as the results have been highlv
similar. This shows that the measurement technigues and methods ussc are
as far as possible non-sublective.
ns from 7 nations. It shouilc
t iz absolutely essential that
ch leval, 1 therefore suggest

THe groun currentlv consists of 21 perso
not be expanded too much or too guicklv. I
the cuaiity 15 keot at the current very hi
the following reguliations:

A. A maximum age (55 or &0 vears?! is introduced. Measurement reguires
guite a lot physically tgood bike ridinc ability. endurance, good
eye-sight etc). A measurer that reaches the age limit will still have an
1nspiring and imporkant mission 1n ecucating and training the next
generaticn of measurers!

B. An aspiring new messurer must first prove hic abilitvy to measure
correctly by getting results very similar to the ones achieved bv an
already approved measurer on & race coursa. A practical wav is to
measure a course together with an approvec m2asurer.

1t should NEVER be oossible to be aoproved just bv recommendation or
without any practical demonstrations'! 7o be an lAAF measursr is an honor
but that is not the same as that it can pe acquired like a mark of
distinction. Like an athlete vou should instead have to earn the "honor"
by proving your skill in a competitive situation'

The expansion of the group of approvec measurers should in the naxt
couple of years be concentrated on adding persons from arszaz not yet
represanted (foremost Asia and Africa)l.

4. The only method to use for certification measurement is the bicvele
method with a Jones counter. Other methads can produce as accurate
results but is too time and energy consuming to be practical for
certification purposes.

5. A certification has to be performed personally - i e that the IAAF
measurer has to ride the bike HIMSELF along what HE views as the
shortest possible path. He should also carrv out is own calculations. A
mere supervision of someone else measuring is NOT sufficient for a
reliable certification.

6. For major championship/cup races there should be two IAAF measurers
doing the certification. 1 think this is necessary considering the
importance of the race. Suppose that there 1s only one measurer and that
his result shows that the course is incorrect - what should be dore
then? Perhaps he hac made a mistake - will there ha time enousk f(angd

2
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whatever compiriations of cartities courses that will oe sudlisnes oy tna
IAAF 1 bulletins. magazines or otherwiss. Such comciiations shouid
contain name of race., site., certifier and date of certification
measuremant. Such lists - constantlv reviseo - shculc be publiskad with
reguiar intervals.

It is absclutely essential that certifiers are viewed as individuals
with a personal responsibility and that the anncuncement of
certifications is estaplished as a natural and regular procedure.
Everyone who is interested should have the chance to krow what ccurses
that are certified and by whom. Otherwise the whole thing will be a
failure. It is not acceptable like it has been during the first vear of
AIMS certifications where not even I - who is a member of the
(fictional?) AIMS Stancdards Committee - know anvthing about what has
been certified and by whom - except for what I have done myself!

If the “anonymous" svstem is kept in the futurz this will ruin the
idea of certification because the meaning of "certification" is not
detined in a way than can be controlled. A race can (unintentiorally?}
erronesusly claim to be IAAF certified when they perhaps really mean
that the course has been measured by themselves accordina to 1AAF rules
or that the course has been certified nationally. This can only be
avoided bv announcing the cectifiers name and the date of the
certification. If the name is on the IAAF list it means that the
certification is real and of a undisputable guality! 1f there is no names
ail claims of certificstion should be strongly doubtec!

13. A certification i1s valid as long as the coursz remains unchanged.
(This means that races carried out on the same course doesn’t have to be
re-certified every vyear'l,

14. For major races it should be strongly recommended that the
measurer responsible for the certification should be able to follow the
race from a lead vehicle to make certain that the ccurse run is the the
course measured. Especially whenever there is a noticeable chance for an
important record cun the certifier zhould be there. If this is not
possibie the documentaticn of the measurement (Sees 10.H. above'! should
be available far some other neutral observer.

A. Lernart Julin
& December 1986

PS

Concerning the IAAF/AIMS approvea measurers there are errors in the
addresses for both me and th2 other Swedish meszurer :n the lists in the
“"AIMS Maratnon Yearbook 1987" as well as in the "AIMS Newsletter No 27
(September 1984)". These errors are very unfortunate az they will make
it very hard for anyona that might like to contact us. We would
therefore be arateful if those addresses whers correctec o reac as
below in future publications (e g next issue of AIMS Newsletter:.

Lennart Eresky A. Lennart Julin
Krangedevagasn 19 Gdstrikegatan 14
S-115% 43 STOCKHOLM S-113 34 STOCKHOLM
Ph: 8-61 08 07 Ph: 8-30 13 33



CONCERNING PQOSSIBLE FUTURE IAAF SEMIMNARS ON COURSE MEASLREMENT

in my goinicon the bes< way to Iearn a tesohnigue like the bicvole
method for measuring road race courses is to cractice together with
experiencaed and skilful measurers. Bv ‘ust reacing books and
instructions you might miss several important details that are of
crucial lmportance for the guality of the measurement.

There is currently a great need to soread knowlsdge about the bicvele
methoc around the growing worla of roac running. This need should be met
by seminars where beginners woulc meet and work together with
"established" IAAF approved measurers.

To make effective use of the limited time available for a semimar ik
is imgortant with detailad plamning and sufficient arrangements for the
practice sessions. Although the seminar in Secul was very fruitful for
all of us twe all learmed a lot by meeting. discussina and exchanging
experiences and views! it was also obvious that the time availasle could
have been used in an even mcre rewarcding wav. £ ¢ did we have to sperd
guite a lot of time discussing how we best shoulc use tne 3 hours of
poiice protection when it was obvious that it wouls not allow us o
measure the whole course.

lso we discoverad too late that the bicvcles that we were to use in
several aspects civerced from the 1deal for these msasurament purposes.

Based on these and previous expsriences I would like to suggest the
following "pocints" of importance for the optimal success of future
seminars:

1. The IAAF measurer responsible for the seminar should
& couple of davs 1in advance to make certain that all prac
are as wanted. ‘Among thosze getails are:

- suitable calibration course (500-:000m long) in s pl
trafiic (preferably bicyvzle path’ available at 24 hour
~ good bikes ("tourist type' with nonm-drop hancle bars
(batterv poweredi. good brakes. etc?

- a "gocd'" practice course of 12-15 km

- police protection for measurement session on the course
- conference material (overhead proiector, copier, eic)

2 without
of the day
3-5 gears, light

2. At the seminar there should preferablv be at least 3-4 experienced
bicvcle method measurers, 8-15 "pupils" who should be persons capable of
and interested in performing measurements personallv. (These
reguirements should be stressed when inviting to the seminar to avoic
getting oeople there that are not suited for practical meazurement that
demands ridinz for several hours a bicycie with a Jones Counter mountes
on the front wheel.) ’

3. A time schedule for the seminar could look like this:
- DAY 1: EVENING: Lecture on rules ang the principles of the bicycle
metnhod.
-~ DAY 2: MORNING: Checking an EDM-measured calibration course with a
steel tape. Mount Jones counters on bikes and perform numerous rides
over the calibration course. (Practical instructions on ricding technigue
to the beginners from tne experienced measurers.) AFTERNOON: Lecture ancg
discussion on calibration courses (length. levelness. etc!, on bike
riding technigues and on calibration performances (consistency.
acceptacie variations). Discussion on equipment needed besides the bike
and the Jones counter
- DAY 3: NIGHT: A measursment session consisting of pre-calibration.
riding a "decisive" course of 12-15 km (at least & check-points) in both
directions for twice in one direction) and post-calibration. This should
be performed by all beaginners and 2-3 experienced measurers, At least
one experienced measursr should act as suoervisor noting what mistakes
and what good things the measurers made. (Every measurer shoulg alsa be
encouraaged to make naotes of all "strange'" thincs - o A ahgtz-lasz

3l



APPENDIX 3.

INSTALLATION INSTRUCTIONS
FOR JONES COURSE MEASURING DEVICE

IMPORTANT: As you sit on your bicycle, in riding position, device is installed on LEFT SIDE of front wheel,

between fork and front wheel.

DRIVE UNIT

/

WASHERS
BUSHING (i necessary)
N
A g— WtV
) §s el
| 9K
DRIVE HOOK 33? l

- R . %

Step 1. Tum bicycle upside down and
< remove front wheel. Use a proper
size wrench (not pliers) to re-

" move the wheel nuts.
Step 2. Slide washers onto axle to pre-
vent device from touching spokes

when piaced on axie.

Stép 3. Slide unit onto axie and insert

.- drive _hodk between sny twao .. .

..z spokes. If clearance . between

) spokes and drive gear face is
greater than 1/32” (width of a
penny), remove one washer at a
time until 1/32° distance bet-
ween spokes and drive gear is ob-
tained. See Figures 1 and 2.

Step 4. Insert washer between unit and
fork if necessary to give clearance
and keep device vertical. Place

: front wheel with device into
fork. It may be necessary to
spread the fork slightly to make
room for the unit.

Step 5. Replace front wheel nuts re-
moved in Step 1 and tighten,

Step 6. Make sure wheel turns frealy. If
not, it may be necessary to add a
washer as shown,

FIGURE 1

S

INRS

-,
e i T

DRIVE GEAR FACE

FIGURE 2

NOTES: Attach counter in such a posi-
tion that the numbers can be
seen while riding.

The counter is not designed for
continual use in wet weather, If
bike is to be used a great deal for
other than measuring, itis recom-
mended that the counter be re-
moved and only mounted while
measuring courses. e
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INSTRUCTIONS FOR USE OF
JONES COURSE MEASURING DEVICE

For course measurement, refer to Ted
Corbitt's booklet, “Measuring Road Run-
ning Courses.” This is available from:

Mr. Ted Corbitt, Chairman
RRCA/TAC Standards Committee
150 W. 225th Street
Apt. 8H Sect. 4
New York, NY 10463

The price of the booklet is $2.00.

To calibrate the counter, measure a half
mile or one kilometer course using a
steetl tape with 10 Ib. (4.5 kg) tension. See
- Ted Corbitt's pamphlet for details.
Record the reading of the Course Mea-
suring Device at the beginning and end
of the course. Only read when the blke Is
advancing to the maric. If you overshoot
by a few inches, back up behind the
mark so that the counter is advancing as
you come again to the mark. This will
eliminate “backlash”. Ride over the
course at least twice. Record the results
as shown In the example:

o Run 1 Run 2
STOP ... . . 86590 94449
_ START. 78735 86592
leference l, 7855 7857

Subtract and take the average. If a half-
mile course, multiply by two for counts
per mile. If a mile or kilometer course
use the average. For this example we get
(it from a haif-mile course): .

counts per mile = 15712 (9763 per km)

Then we use this to figure the number of
counts for the desired distance. For ex-
ample, for a 10 mile course it would be
157120 counts. Since the counter only
records 5 digits, note that it will “turn
over” about every 6.4 miles (10.2 km).

° Marathon

For a 20 kilometer course (12.4274. . .
miles) it would be 12.427424 x 15712 =
195260 counts or 20 x 9763 = 195260
counts. (We recommend the use of a cal-
culator to aid in these computations.)
When measuring the actual course, read
the counter as the bike is set at the start-
ing point and add the desired counts to
get the number to abtain at the finish.
You may want to compute the count for
each mile (or kilometer) mark. Then each
mile can be marked for use by the run-
ners during the race.

If you measure an existing course and
want to find its length, determine the
total number of counts and divide by the
counts per mile. For example, using the
counts per mile from above, if the total
counts for the course was 166734 this
would be:

166734/15712 = 10.6119 miles = 10
miles 1077 yds.

or 166734/9763 = 17.0782 km = 17 km
78 Meters

..................................

For your convenlence, the following con-

" version factors are given:

1 mile = 1.609344km(exact)
1 kilometer = 0.62137119 miles
§ kilometers = 3.106856 miles
10 kllometers = 6.213711 miles
15 kilometers = 9.320568 miles
20 kilometers = 12.427424 miles
25 kilometers = 15.534280 miles
= 42195 meters

26.21875 miles

),

The Jones Course Measuring Device is available from:

New York Road Runners Club
P.O. Box 881, FDR Station
New York, New York 10150

Attn: Bill Noel
(212) 860-4455

42.195 kilometers
26 miles 385 yards
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APPENDIX

Lecture notes on the SHORTEST POSSIBLE ROUTE by Robert Letson

l SHORTEST POSSIBLE ROUTE (SPR)

4.

The Shortecst Possible Route (SPRY iz best defined by comparing it
with other routes that ars commonly measzured:

-......'.....-.'..
-
L

------.....-. 4 1%§
SHORTEST N R
e X0
| S
[
| I
.
|
.
)
[
' N
.
re ro0e AUERAGE RIUTE: The "awverags" routes is the average path taken by
a1l of the runners on 3 race course. The length of ths averags
route 1z good for  appraising  average performance, and

treretore good for fun runs. Howsuer,
wherz 2lite rynners run, and is nD‘ ET:
oecause runners can legally run distanc

soted for
=3

the average route.

achisui

travels

less than the

iz
the auverage route iz not

setting recaord

ierngth of

for

$ rogte

o e FRITEST  ROUTE: The “fastest" route iz the idexl path
ng the fastest time, The winner of & race probablwy
along the fastest routs. The length of the fastest
cellent for appraising elite performance., However ,

h

urements of the fastect route are not accepied

because runners can legally run distancss
of the fastezt route.

o SHORTEST POSSIELE ROUTE {SFRy: The SPR iz the
that & runner can possibly take without cutting the coursze.

=3 than

for  zetting

the

shortest route

length of the SPR is not as good as  the FASTEST ROUTE
appraising eslite perfnrman--. Howsver, measurements of the
are accepted for sztting records. Consequently, if records
sought, the course must be measzursd along the SPR.

The
for
SPR

are
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OFF3SET 0OF SPR FROM CURB/LIME-WALL:

The precise definition of the offzet of the SPR from
curb/lTins/wall is contraversial. The Japaneze measure one meter
from curb/line wall. Mozt measurers in USA ) and  Mew
Zealand measure "within 39 centimetsrs" of curb’/lineswall.

Sweden measures the “"shortest possible route” without defining

specific offset. The 1784 and 1932 Olympic Marathons wers
measured with track rules: 20 centimeters from curb, and 20
centimeters from line. The S=zoul Marathon also measured &1
centimeters from a wall, Th1s issue i3 lett as & questicon
becauses, althgugh track rules were adopted for road races to
establish "world road records', road rxces have uvery unuzual

circumstances not found on tracks <(i.e., taller curbs, smaller
radii, and hazards on the road).

he "one meter from verge of

In 1981 the [AAF officially replacsd t
ossible route” rule.

road" rule with the "shortest pq

In {782 the USA officially adopted the "within 12 inches of curb"
rule, Al road race coursss measured by the "ones meter from
vergs of road" rules were decertifisd. &11 certified road race
courses in USA are now measured within 2% cezntimeters of the
curb at turns.

&t USA /4IM3 measurers currently meazurs within 280 centimeters
of curbsline.

If a 3B-centimeters-from-curb remsasurement determined that =
one-meter—-from-curb course iz “"short”, and if the remeasuremsnts
were contested inm a court of law, the court would refsr to  the
IanF rule book for guidance. The court would be forced
acknowl edgz that the rule does not sxplicitly prohibit measurin
ane meter from the curb. In fact, the one meter offset mors
closely approximates where the winner of 2 race runs. Faor
example, the wvidso tapes of Alberto Salazar’s 1931 2:83
performance reveaxles that Salazar ran an average of 2.8 met
from curb at turnc. The "zhorteszst possible routse" for 12 mi
per  hour runners iz coften more than 38 centimeters from curbt &
smal!l  radius  turns., Lefenders of the Z28-centimeter-from-curb
rule would not have an =sasy time conwvincing the court that one-
meter—from-curbt is not an appropriate measure of thes “"zhortest
czzible routs"! However, the court would also acknowledge that
alil of the USA/AIMS  approved measurers follow  the za-
centimeters-from-curb rule. The decision of the court could fall
2ither way, but would probably be most influsnced by those in
highest authority in the sport (i.2., the [AAF/AIMS measursrs).

(U
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SPR FOR A U-TURM:

The next =2t of drawings <how the SPR for

turnaround. The simplest case shows the SPR when

188 degrees
c
th2 turnaround point, as follows:

-3
one cane marks

If runners are restrained by cones,

the SPR is
defined by the cones, as follows:

the shortest route

® ® ° ) ® ° ® [ ® [
® 3 [ ® () [ ® ° ®
The fastest course is created by defining & circular arc  and
marking it with cones, as follows:
[ ] ® [ ) [ ] [ [ ) [ ) L ] e
e ® ° ® ® [ -

SPR
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SPR FOR AN OUT-BACK LDOP:

The 3SPR  for incomming runners may be identical to the SPR  for

outgoing runners, a3 in the following example. Both SPRz share
the exact same line. The incomming runner mar be given the best
route by considerate cutgoing runners. It is therefore poszsible

for a runner to travel the sam2 linsz both wars.

The fastest way to define an out-back rcute is to separate
outgoing runners from incomming runners, &z in the following
example, This ‘way two separate SPRs are defined, and runners
will not interfers with =ach cthers progress.

3



Measzuring can be hazardous to health, especially if a 18839
kilogram automobile collides with a 38 kilogram measurer. To
avoid hazards, the SPR may be measured indirectly. For example,
the 1length of a diagnol 3PR on a long straight road mar be
approximated by measuring along one side of the road, &3 follows:

MENT

-
SPR

The SPR diagnol length may be computed from the lengths of the

side and width of the road. or, 1f the road is very long, the
length of the side may be assumed to be the length of the
diagrol: in thisz case the error makes the course oversized, and

this is a good error because oversized courses are acceptable.

The follewing diagram illustrates what could happen i+ the
measurement is interrupted by a hazard. Two choices may be made:

1) stop and wait, or 2) mark the spot and move off the road.
Choice 2 requires that the spot be marked (=.g., with a penny, or
chalk? and that the measuring device be set sa that the

measurem=nt may resumes at the interruption point.




SUMMARY @

1. Measurement of the "shortest possible route" is requirsd for
setting records.

2. The exact offs=t of the 3PR from curb iz controversial, but is
commonly accepted to be within sbout 39 centimeters of curbs
at turns. The 19384 and {9238 Olympic Marathons and Race Walks
use track rules: exactly 38 centimeterz from curbs at turns,
and exactly 2@ centimeters from lines at turns.

3. A fast course can be designed by defining and coning circular
arcs at turns, and by phrsicallyeseparating outgoing runners
from incomming runners.



TRIAL MERSURERENT

APPENDIX 5.

TRIAL MEASUREMENTS OF THE SEDUL MARATHON

Grttendies of the December (-3 seminar performed nine bicycle

measurements of eleven kilometers of a marathon course that 1is

excellently documented in the "MARATHON/RACE WALKS COURSES, Study

and Measurement" report produced on July 25, 1?84, for the Seoul

Oiympic Organizing Committee by the Korean Society of Geodesy,

Photogrammetry & Cartography. .
.

The goals of the December 3 measuremsnts are:

1. To examine the calibrated bicycle method az & tool for
meazuring the length of a road race course.

2. To prove the effinfnney of the crlibrated bicycle methnd bz a tool

comp;rison with the steel taped measurements of the Seoul Course.
The entire marathon course was vieswed by all zeminar attendies on
December 2. A1l attendiecs noticed that the chortest possible
route (SPR) was - conveyed = by a professicnally painted
blue line throughout the entire course,. This line was unbroken,
and correctly follow=d 11 tangents between turns. The offset of
this line from curbs at turns was approximately 38 centimeters,
although at times it was slightiy more. Thic was probshly cue to the
limitations of the paifzt cpraying machire. - ’

Cvclizsts were assigned two letter codes for =ase of recording.
The measurement occured from 4am to $:3dam on December 3, 1985,
with ten police motorcrcles in  excort. The temperature waszs
eztimatzd (by wriztwatch and alcohol thermometers) to be about 4
degrees Celsius at 4 am, and about 2 degrees Celsius at §:39 am.
Jones counter readings were taken at  the following refersnce
points:

-3km located 22.72m south of R3! (between R21 and RII

rR32

Rr1

RrRZ

r3

R4

R& -

R7
The locations of R31, R22, R!, R2, R3, R4, Ré, and R? a
dezcribed in the "MARATHON/RACE WALKS COURSES" report. The
intervals had already been measured numerocus timss by expe
bicyclists and civil engineers. Our goal was to test cur abili
on an already accurate course, and verity the correctness of t
ecstablizhed cource.

Tw
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Results of this study are presented in the following pages.

=

W



BT

JO

KY

LJ

PB

RE

St

YT

TRIAL MERSUREMENTS

ME~ASURERS

Bob Thurston, AIMS/TAC measurer
2135 Newport Place NW, Washington DC, 288237, USA

John Disley, IA®F-AIMZ measuring coordinator for Eurcps
Hamp ton House, Upper Sunbury Road, Hampton, Middlesex
TWi2 20W, England

Kang Sung Ku, teacher

Kim Young Duck, Director of KaaR '
3, 2KA, Namdasmcon-RA, Chung-ku, Secul, Korea

Lennart Julin, IAAF/AIME measurer, Stockholm Marathon
Bastrikegater 14, 5-11334, Stockholm, Sweden

Paul Bristow, Administrator of 3Secul Seminar
Hamp ton House, Upper Sunbury Road, Hampton, Middlesex
TWi2 20W, England

Robert Read, IRAAF-AIMS msasurer, Hamilton Maratheon
81 Comriesz Rocad, Hamilton, Mew Zealand

Shoichi lizuka, Assiztant Chief of Equipment, JAAF

Yoon Tas Hwa, Korsgan interpreter

Yz



TRIAL MEASUREMENTS

. R AW JONES COUNTS
2-4 degrees Celsius, 4-8 a.m., December 3, 19838
BT JO K3 KY LJ EP RE 31 YT
-3km 37793 54398 s@Aa1 3P7@r °3899 TAAGA 35444 520888 32aal
R32 SP873 &4733 94852 92?70 TSea3 494135 L4958 38971

-3km 47781 $£4345 49985 P?7382 B7P49 38812 43393 71913 4177
R23Z S2&5&8 69355 74952 84754 1271@ 35413 S0B368 78871 44733
-3km S7819 T4844 7924 99765 178806 ?0023 S5342 31827 S1949

R32 &2544 84?17 1448954 75929 448318 84735 S5s924
-3km 47517 87399 17587 R2933 45274 P1744 81985
____________________________________ R o - — - — . o = - ————

-3km 77479 74895 39987 19874 13999 09213 45384 ?1780 41731
R1 pA325 ?3422 13414 43263 41423 23817 3883% 15873 85427

R1 883246 93422 13415 43283 41528 23817 388837 1|

RrR2 13823 12794 254%7 55442 S375S5S 34141 81888 27388 97798
R3 24442 22394 37383 479585 65401 47873 12743 38939 BF3ITS
R4 S4934 S2935 s7%14 ?7403 95844 7351% 43283 $7384 39985
R 7AP97 47853 84912 13494 11784 74493 S5P230 85333 54485
R?7 35841 83219 $31%3 27435 254018 08393 73394 99421 78145
RS P7122 974983 12355 41545 48113 23181 87322 13498 84282
R4 15133 13539 284532 S7S47 58177 39274 983593 29520 89347
R3 45464 44951 SPB14 37875 84819 SPP12 324855 S7984 38824
rR2 S78T9 ST7I2 70493 99477 982445 81537 4578% 713528 42544
R1 4728R 43913 82773 11476 193587 73743 57958 33745 54241
rR32 34541 91592 28974 23743 12553 7444% B21746 73344
-2km 72837 71525 nsd2% 3527 33749 17555 21425 87138 78342
R32 97593 94512 11473 29778 38711 22559 88491 12095 83323
-3km 92559 81584 18458 44932 43882 27542 1377 17859 82387
R32 BTS84 84493 21443 47285 438353 32558 $5352 22819 ?3Z79
-3km 12482 11432 24428 54335 S3823 3772 B1327 25773 932798

r3t, -3km, R32, R1, RZ, R3, R4, Ré, R7 are reference points
marked with bronze monuments, with locations described in the
"MARATHOMN,RACE WALKS COURSES, Study and Measurems=nt" book

produced Julwy 248, 1924, for the Secul Olympic Organizing Committss
br the Korean Society of Geodesy, Photogrammetry & Cartography.

The following intervals were measured with =lectronic instrumentsz:
(=3km - R32) = (526.%25& - 22.92) meters = S04.03 meters

(RZ - R32> 7 = 1131.184 meters
(R4 - R&) - = (1422.788 + .13) meters
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-3km iz at a bronze mornument betweesn R31 and R32. The 22.%Zm
difference between R31 and -3km was reported by Kim Young Duc!
and waz confirmed by Bob Thurston wia steel tape remeasurement or
December 3, 1984,

The meazurement between -3km to R! was interrupted brv & double

metal gate: all cyclists measured to the gate, carried bikss
arcund the gate, and resumed measuring from the qate, omitting
1.4 meters (estimated by 5.5 of Bob Letson’s 2?.5cm tenniz shoesz .
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TRAL MEASLREMENTS

COUNTS PER INTERVAL

BT JO K3 KY LJ Ber RR SI YT
-3km to R32 4754 4938 4732 4750 4?79 35882 4974 4935 4779
R32 to -3km 4954 4957 4932 4952 4770 Sand 4975 4957 49385
-3km to R32 4955 4993 4937 4952 4978 S84 4975 4738 4982
R32 to =-3km 4754 4939 4932 4951 4770 S84S5 4774 4%3¢ 4782

-3km to R32 4934 4933 4931 Saas 4978 4933 4734
R32 to -3km 4?33 4932 4951 Sa34 4978 47S? 4982
-3km to RI 23358 23527 23509 23347 23423 22484 23455 23373 2347$
R1 to R2 12292 12282 12231 12199 12235 12324 12247 12215 12273
R2 to R3 11614 11892 114671 11482 P1444 11732 11655 11822 11475
R3 to R4 39344 30537 39545 30333 30443 39448 30445 38374 309331
R4 to Rs 160811 146113 14898 1358381 14858 18174 16072 15829 1458779
R& to R? 14884 14157 14131 14831 14134 14285 14115 14088 14144
R7 to Ré 149041 14178 14142 140409 14188 14283 14125 140877 14137
Rs to R4 16211 14122 138183 15892 14857 16173 15871 154827 18833
R4 to R3 39333 30521 38553 39323 38442 38438 39442 38379 38517
R3 to R2 11613 11487 11877 11402 11647 11727 11454 11818 11380
R2 to RI1 12201 12239 12285 12199 12241 12324 12249 12225 12277
R1 to -3km 23357 23587 23511 23351 23433 23593 23447 23373 23341
R32 to -3km 4734 4?37 4953 4?72 S993 4775 4942 4972

-3km to R32 4758 4993 4984 4951 4971 5@92 4?74 4937 4981
R32 to =-3km 4957 49323 4%83 4%54 4971 5283 4?76 4744 4984
-3km to R32 4758 4992 4937 4953 4771 S884 4?75 4948 4731
R32 to -3km 4958 4P%8 4?33 4?58 4779 S@8@9d 4?75 4957 4788



TRIAL MEASUREMENTS

S1 YT

?.8327 7.7882
?.3347 ?.3763
9.5387 7.3843
9.8327 7.83843
?.3347 3
2.8337 9.3243
?.8352 7.8387

?.8387 ?.8884

COUNTS PER METER
BT JO KS KY LJ BP RR
564.983m $.8253 $.3942 $.5843 7.820% 9.8405 ?7.7357 7.3485
S564.93m $.,8233 9.8%43 9.8343 9.324%8 9.3:085 7.9228 7.3704
S524.93m $.8388 7.9092 9.3943 ?.8248 7.3485 ?.9317 ?.83784
S24.33m $.8288 7.3982 9.3843 2.3223 ?.3s585 9.7398 7.8835
$34.983m ?.3288 2.3843 7.8228 ?.9319 ?.8724
S34.23m ?.8288 2.8843 9.8228 ?.9288 2.874&4
mean ?.8288 9.8972 %.8843 9.2232 ?.3405 ?.9210 7.8719
1181.14m 9.8327 9. 8987 9.350% %.3234 9.8598 ?.7324 7.8474
1428.33m 9.3298 8°55 9 883° ?. 82 ?.859% 9.7299 9.8&73
1428.83m 9.3278 898E ?. 3863 P 3“43 9.8593 9.9293 2.8647
1181.14m 9.8212 %.8945 9.3848 ?.8225 9.8406 ?.7283 9.8845
5A4.83m 9.2922 9.89432 ?.8243 9.8445 ?.?2s08 7.8724
S584.83m $.3327 9.9042 9.8883 9.8228 9.842T ?.?288 ?.8724
564.93m $.3247 9.3942 9.8343 9.3233 7.8425 7.9248 9.8724
584.83m $.8327 9.9342 $.3743 7.3258 9.2425 ?.7280 9.8794
534.82m $.8327 %.7882 9.8343 ?.5288 ?.3485 ?.9238 9.8704
mean $.8333 7.8998 9.389% 9.3252 9.8425 ?.7248 ?.871$
ME&Nmean 9.8312 9.3972 9.8854 9.38237 9.8404 97 9.8484

ME&Mmean is the mean of the means, computed from the mean countz/meter

for each ba

seline.

Cyclists rode the S84.83m baszline in both directions simul tan=sously,
causing interference which slightly increased the counts/meter for

most cryclists on

this interval.
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TRIAL MERSCRENENT:
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TRIAL MEASURENENTS
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TRIAL MERSUREMENTT
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TRIAL MERSCREMENTS
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(RIAL MEARSUREVENTS

YT o = .62m

8300
T
®
8.295
VA
w
ut
¢
8.690
T \
2
3
: J
® 8285
[ J
8.880
Yam ° Bam 6am

S0



TRIAL MERSUREMENTS

MEASURETD LENGTHS (meterz)
INTERVALS: & = =-3km to Rl

B = R! to RZ2

C =R2 to R3 = 1131.1&4 metars

D = R3 to R4

E = R4 to R& = 1828.83 meters

F = R& to R7

BT JD KS KY LJ BP RE S1 YT

&4 2375.8 2377.1 2373.2 2373.8 2337s.8 2377.1 23748.83 2377.7 2377.2
B 1241.2 1241.9 1242.3 1241.8 1249.8 1241.1 1241.2 1241.4 1241.7
£ 1121.37 1131.34 1129.43 1131.12 1131.8%7 1131.51 1131.94 1181.2% 1131.2
D 3984.5 3835.4 32995.8 3022.2 3037.4 38846.3 3I887.1 2937.3 32937.49
E 1428.42 1625.54 1828.44 14238.82 1423.74 1628.85 1628.83 1627.21 14823.8
F 1429.4 1433.4 1434.5 1433.4 1438.8 1438.4 1426.4 1431.9 1438.%
F 1433.3 1424.5 1432.4 1431.2 1430.8 1432.4 1431.4 1430.8 1439.3
E 1828.52 1422.95 1528.97 1428.72 1828.464 1628.75 14238.53 14827.01 1827.4
D 2935.4 209382.8 3891.2 23W\37.2 3887.3 3835.5 3886.83 3327.3 3237.5
C 1131.25 1139.24 1181.24 1121.92 1131.1% 1181.99 1180.%94 1138.57 1181.7
B 1241.1 124 .2 1242.7 1241.8 1241.4 1241.1 1241.2 1242.6 1242.1
A 237S5.7 237F5.1 2373.4 2377.4 2374.5 2376.8 2378.9 2377.7 2377.7

MEaMmean was used to compute the above lengths.

To +test ability of MEaMmean for estimating 1engths, the
following study is performed: MEAMmean iz used to compute
bicycle measurements of the length of the electronically measured
base lines that wers ¢ycled (C and EY. The differences betwzen
the bicycle and =lesctronic measursments are Tisted below:

BT JO KS KY LJ BgP - RF SI YT
c 21 .13 -.53 -.84 -.97 .35 -1z 12 .84
E -.21 -.27 -.37 -.91 -.8% B2 -.208 .33 -.93
E -.21 A2 .14 .87 =47 -.83 -.39 ] -1.42
F .18 -.32 .88 -.14 .83 -.15 -.22 -.47 .59

Thie data demonstratses that MEAMmean is an  acceptably accurate
ectimate of counts/meter for computing the length of intervals
meazured on December 2, 1786, This data also demonztrates that
the cvclists are capable of obtaining very accurate meacuremsnts
of straight intervals.

+!/loco + Y1000
C=l8l.14m ¢ * E=1628.83m y
N
2 $—+F
° [ ]
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TRIAL MERSQYREMENTS

-3kM to Rl

"’(/[ooo 2380
[ )
2379
> ®
F A . ®
’.. .. ® 2378 m
23773 m ! s T %
Sa_ 2317
4r ! 2
— 2376
-Yieso 2375
MAY18 DEC3
PAINTED SPR
LINE
£
]
DOUVBLE KASNAM2RO
METAL GATE N
— | ¥ @
. 4
G ) £
- 7 @
2 s
g 8
i
y £
EVALUATION: — AL DEC3 MEASUREMENTS FALL WITHIN THE
REGION OF DouBT AROUND 23773 * 2.38 MeTE®RS. THIS
INTERPVAL (S THEREFORE "ACCURATE " TS POSSIBLE

THAT Sol/TARY BICYCLE MEASUREMENTS WILL [(NDICATE
SHORTNESS oF 2 METEKS.
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TRIAL MEESUREENTS
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TRIAL NERSUREMENT S

309 Rs tTo Rq’

3090
EVALUATION:  THIS INTERVAL IS
3089 "ACCURATE".  TiHe D2€EC3
MEASUREMENTS ARe DISFURSED,

308% BUT LIE QITAN A RANGE oOF

v oo ((SPREAD = Lkoo).
3087 & THE MAY18 MEASUREMENTS

E FORM A TIGHT GROUE (NDICATING
3086 = EXCELLENCE (N CHeem/s ABILITF

THE WHITE LINE [ FReDezesiol
3085 OF THE BLUE LINE) GRS

CAREFULLY NMERSURED oN MAYIS.

® Yunser Univ,
Yingdong Hosy.
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TRIAL MERSUREMENTS

Re 1t R7

1435
{4
(434
1 WE3 EVALUATION :
¢ - o THIS INTERVAL (S ACCURATE
eco ———— : W3Z 5  MAYIS CYCLISTS ARE SUFERIOR
L BrrEe moers  HowerEr
430.69m % L — 430 = Decs cHaUSTS ATTETIFT 72
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TRIAL MensueeMENTS

[i7]

U™ oF AL L MEASUREMENTS

The sum of the lowest measurements for each cyclist, for all
bicrcle measured intervals (excluding the electronic baselines),
iz presented in the following table:

INTEFVALS: -3km to Rt
R1 to R2
R3 to R4

R$ to R7

MmomI

BT JD KS KY LJ BP RR SI YT ™
A 2373.8 2375.1 23738.2 2377.0 2376.9 2374.0 2374.8 2377.7 2377.2 23
B 1241.1 1248.3 1242.3 1241.8 1248.2 1241.1 1241.2 1241.6 1241.7 12
D 3885.4 3033.3 3896.8 3987.2 3887.2 23935.5 308s.8 3837.2 3837.5 2@
F 1430.3 14390.2 1432.5 1431.2 1436.5 1439.4 1439.4 1430.2 1439.3 14

TOTALS:
8132.4 8120.9 3143.1 8137.2 8134.7 £132.0 3135.2 8137.9 8136.7 8134.51

. ....
Qo 3w

R U4 BN

ERRORS:
-2.8 -14.8 8.5 2.8 o1 -1.4 oS 3.3 2.1

Accuracy of pneumatic bicycle is 1/1888, or 8/8135. The overall
May18 measurement for intervals A+B+D+F is judged az follows by
the Dec3 meazurement:

ACCURATE : 7 bicycles
SHORT : { bicycle
LONG: 1 bicycle

This judgement remains the zame if an accuracy level of 172088 iz
applied, Therefore, the Dec3 judgement is that the aoverall
meazurement for intervals A+B+D+F iz "accurate".
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The

TRIAL MEASUREMENTS

following conclusicons are based upon the Decesmber 3 sample

meazurements of the Seoul marathan:

1.

Accuracy for the December 3 bicycle meazurements appe2ars to
about 11088 (1/35909 spread). Thiz indicates average crcling
ability, and measurement of independent lines {il.2., the

SPR as judged br =ach cyclist).

Accuracy for the Mar 12 bicrcle measurements appears to be
about 1/20888 (1/1998 spread). This indicates supericr crcling
ability, and measurement of the same line (i.e., & paintesd
white ltine).

Assuming that the accuracy level is 11808, the December 3
measurements judge the May 13 measurementz of intervals
R31-R32-R1-R2-R3-R4-R4-R7 to be "accurate".

Accuracy of bicycle measurements zeems to be agreater for
straight routes (1-/28008) than curved routss <1-1936).
Accurzcy of bicycle measurements seeme to be greater faor
experienced bicvcle riders than for inexperienced bicycle
riders. The May 13 crclists were highly skilled and

had an apparent accuracy of 172088, The December 3
cvclizsts were less skilled and had an apparent accuracy
of 1/18484,

Paxinting of the SPR itz an excellent technique for ssveral
reasons:
2. CLrclistz need not be experienced messurers, Inztead,
all ther need to do is follow the line.
b. PRunnersz may follow the line to run the shortezt distance
(i.e., fastezt time). :
€. DOfficials can see the optimum running route without
quessing where it should be.

1¥ the SPR is improperly painted, conclusion #5 iz inwalid.
The accuracy of courses measured with phneumatic bicrecles
t gr

eater than 1/188@, or 42 meters for a marathon,
onds_for Z2:88,

Sr



