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Three of Brazil's top measurers discussing their measurements of the Rio de Janeiro Half Marathon, At
aft s Paulo Silva of Porto Alegre, one of the measurers of the |1AAF Road Relay Championship in
Manaus. In center is Gabriel Monteiro. lengtime Rio measurer and one of the steadiest riders
has seen. Al right is Rodolfo Eichler, |AAF measurament coordinator for South America
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STATUS OF USATF CERTIFIED COURSES

Based on course list of 1 May 1998

‘Number
of Courses i f
9925 Total Courses = 16712]
30| AllActive= 10152
11 Renewed= 126
8 Deleted = _ 2511
1 Expired = 4869
29
1
35 Status Codes
2
7 "A" = Active.
1 | "D" = Deleted from list by state certifier.
28 | "M" = No map on file, course not in good standing,
|73 "P" = Passed validation.
| 1638 "F" = Failed validation.
2 =" = Passed validation at more than 1 m/km. Considered pre-validated
- "X" = Expired - ten years has elapsed since original certification.
14 | "g3" = Restored lo list after 10 year expiration. The "93" refers to the year
13 _ the course was renewed.
15
3 .~ Sometimes, two or more letters are used in combination. For example,
3419 "PD"means passed validation, but later deleted.”
795
21 Maote: “Active” does not necessarily mean that the course is still used.
18 . It means only that the course has neither expired nor been deleted by
14 the state certifier. A number of race courses have several numbers. In these
7533 | cases, the latest number may be presumed to be the currently-used course.
3
43
22
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(Caption repeated); Altho contestants in the 26 mile Pan-American games marathon race
are supposed (o stay in the nght lane in Lake Shoré Drive, three of the entrants invade
lanes for automobile traffic as they cul across ane of tha sharp tums on approach 1o fver
bridge. Matar traffic on the drive during the raca was vary light.

Photo from Maleolm Heyworth, who says:

“I'll also mail a copy of a photo from the Chicago Tribune just to show historically how races
were run around here in relation to the cones (the Pan-Am Games were held at Soldier Field in
1959), At least | thought it was hilarious. Times were taken to 1/5 of a second, meaningfully of
course.”

PUZZLE OF THE MONTH

from Joe Kasile

Using a laser transit a friend established a box on flat ground with the corners exactly | km apart.
The corners are marked with posts. By yourself you wish to establish a personal running course
of 10 miles in length. You wish the start and finish point to be identical and that peint must not
be outside the box. To keep from being bored you wish to run the same direction only once, but
out and back is OK. You are left with only a steel cable 0.6 km long and a 100 meter steel tape.

NOTE: Since the posts are exactly 1 km apart to within 5 decimal places because a laser transit
was used; and since you will run outside or around the posts, the 1.001 safety factor is
unnecessary. Comment?

Design the route and establish the 5-F mark. Try to do this without resorting to sin, ¢os, tan etc,



Variation of Calibration Constant with Surface Texture, Part 2: Effects on

Course measurements by Seven Riders using Twelve Tyres
By M.C.W Sandford, 22 Stevenson Dr., Abingdon, OX14 18N, UK. Email: m.sandford@lincone.net. 22 Jung 98,

Inrroduction

In Part 1 of this article which appeared in last month’s MN 89 p 12, [ reviewed the published data on the sensitivity
of tvres to the surface texture, Here [ will report measurements of a race course using different tyres. [ will
summarise the different behaviour of solid and pneumatic tyres. | shall also point out the circumstances which could
lead 1o short courses.,

Abingdon 4.5 km Course

Last September I needed a course for use during a measurement seminar for beginners. | chose a loop route which
was moderately twisty and contained a number of features that would test adherence to the SPR. 1t can usually be
ridden without encountering obstructions which would slow down measuring and could introduce additional error.
Ihe course is shown in figure 1. Part of the course lies along the South side of my Long Tow calibration course.
This is the calibration course which [ discovered gives me a calibration constant which varies according to whether [
rde on the rougher surface near the edge of the road 0.3 to 0.5 m from the kerb, or where vehicles have worn a
smooth track approximately 1.1 to 1.3m from the kerb, see MN 75 p36 and MN 89 pl5.

:
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LONG TOW
_J:Cnllbntlun Coursa)

Figure I. Abingdon 4.5k Course. The route is mostly 30 cm from the left hand kerb, except the full width is used
along minor residential roads. A diversion round permanenily parked cars is marked with white paint on the road.

My initial aim was to have a well defined course so that 1 could readily idemify faults with beginners’
measurements. But | then realised it could be used for a practical test of the importance of surface texture, since |
could choose either the rough or smooth surface of Long Tow carry to out calibration and then ride the loop which
has various surface changes throughout its length. I have the impression that the average roughness of the course is
probably intermediate between the two Long Tow surfaces, but this is a hard judgment to make even qualitatively,
since | have no way other than bike measurements of checking and so calibrating my eveball judgments

Since | wanted to study how different tyres behaved [ carried out rides with six of different tyres. With each tyre my
ideal full measurement sequence was as follows, 4 nde calibration on rough Long Tow, 4 nde calibration on
smooth Long Tow, 2 rides of loop, repeat both calibrations. This sequence takes approximately 90 minutes to carry
out. Sometimes | was only able to carry out one loop ride between the two pairs of calibrations variations. In these



cases [ always ensured | repeated the whole sequence on another occasion so getting a second completely
independent loop measurement. For all my own rides [ thus obtained with cach tyre at least two and sometimes
three rides of the loop with pre and post calibration on both Long Tow surfaces. The agreement between identical
rides was typically better than 0.5 m, even for rides weeks apart, The average values are given in table 1.

In order to widen the range of tyres and to see if different riders would produce the same results, | had
measurements made by the 5 experienced measurers who were attending an in-service training seminar cn 13
September 1997, we carried out the sequence, 4 ride calibration on one surface of Long Tow, one ride of loop, a
pair of 4 ride calibrations on both rough and smooth Long Tow surfaces.

Finally when Pete visited in April he and I both carried out a single ride of the loop sandwiched between two pairs
of calibrations. On this occasion Pete used my bike and my solid Greentyre, thus providing a test to see to what
extent the effects would be reproducible when only the rider was changed.

RIDER ROUGH SMOOTH DIFFERENCE

RG's Solid Suretrack M_Sandford 4529.8 4533.8 4.0
MS's Solid Graantyre M.Sandford 4530.8 4534.3 as
MS's Solid Greentyre P.Riegal 4531.3 4535.1 3.8
RG's Solid Greentyra R.Gibbons 4531.2 4533.0 1.8
MS's Prieumatic, knobby mountain M. Sandford 45330 45337 07
RTh's Pnaumatic, touring R.Tharnhill 45335 4532.3 -1.2
M5's Pneumatic, touring M. Sandford 45334 45321 1.3
MS's Prieumatic, Michelin World Tour M.Sandford 45338 4532.2 -1.4
RB's Pneumatic, thin R.Bright 4531.3 45301 -1.2
HJ's Pneumatic, thin Michalin Select H.Jones 45309 45291 -1.8
M35's Pneumatic, thin Michelin Tracer M. Sandford 45343 4531.4 -2.9
JW's Pneumatic, thin J.Weabber 45345 4531.1 3.4

Table |, Length m of Abingdon 4.5k course using the rough or the smooth part af Long Tow for calibration. The
difference is the smooth calibration - the rough calibration,

Length of 4.5k Abingdon Course with different tyres
Calibrated using rough and smooth surface of Long Tow
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Khortest Possible Roure

| estimate the course has 3 full 360 degree of tems. So if every comer is nidden an average of 5 an inside the SPR
the course will be measured shon by 1 m. Conversely, if the rider is on average 5 cm outside the SPR, the course
will be measured long by 1 m. This total range of +/- 5 cm from the SPR may seem rather small, particularly in
relation to the tyre width of 3 em, but | believe it is realistic for the following reasons:

It is the average kerb clearance which causes an error in length. Superimposed on the average kerb clearance may
be larger “wobbles' of up 1o +/~ 15 em which will have little effect provided they are also present in the
calibration course nding.

The course mainly had sharp comers. The experienced measurers took great care round these comers. At other
places since the total curvature was less, errors in kerb clearance were less important.

On most comers the 30 cm distance from the kerb could be judged by reference te 2 25 cm wide concrete gully.
The bikes were ridden just outside this concrete. On some corners where there was no gully | marked the line
with a lumber crayon. Although the experienced measurers had only one measurement nde round the loap. 1
showed them the critical points before their ride, and accompanied them to provide guidance and observe
their performance which appeared very good.

My own rides were reproducible with a standard deviation of less than 0.3 m. While this does not by itself prove
that I ride the correct SPR, it shows the variation of my route is insignificant,

My overall conclusion is that when comparing my rides, one with another, SPR errors arc significantly less than 1
m. When comparing rides of different experienced measurers, emors of 1 m are possible and 2 m is probably the
upper limit. This is confirmed by the rides of PR and MS, which agreed within 0.8 m when using the same solid
Greentyre. Most of the differences which were seen between pneumatic and solid tyres were undoubtedly due to
surface texture affecting the calibration constant,

Canclusions about Tyres

In Table 1 the tyres are ordered by the difference of course length with smooth surface calibration - course length
with rough surface calibration. All the solid tyres have a positive value of 1.8 to 4 m for this difference. Only one
preumatic tyre has a positive value, the knobbly mountain tyre which has a value of 0.7 m. [ note that the thick
tread of this tyre may have some of the characteristics of a solid tyre.

By contrast all the pneumatic tyres have a smaller value for the difference than any of the solid tyres. In fact except
for the thick tread mountain bike tyre they all have negative differences between - 1.2 and - 3.4 m. Further data 1s
needed 1o identify the reason for the sliphtly different behaviowr of the different pneumatics. It is possible that
thickness of the tread on the pneumatic, which could give it properties like a solid tyre may be balanced against
properties of the pneumatic which arise from the tyre casing being stretched by internal air pressure. | hypothesise
that the stretched casing will give a negative value for the difference in my experiment. But when a pneumatic ryre
is has thick wead the effect of the solid rubber just outweighs that of the pneumatic casing giving a difference of
0.7 m. But for the two touring tryes which have a wead a few mm thick the pneumatic effect is dominant giving a
difference of - 1.3 m. Perhaps a tyre with intermediate tread thickness would be independent of surface roughness.

OF the pneumatic racing tyres which do not have much iread, rwo give large negative values which fits the
hypothesis. The other two give smaller differences also the overall lengths are 2 to 3 m shoner than the other
pricuimatic tyres. This is not explained by my hypothesis and needs further study.

Conclusions abour Courses

The most serious problem which this work shows is that with the modest but noticeable difference in roughness of
the Long Tow calibration serface 0.9 m further towards the centre of the road, the length that an expericnced
measurer gets for a course can vary depending on tyre and surface from 4529.1 m to 4534.5 m a range of 5.4 m when
the SCPFis4.5m

We should minimise the consequences of these effects by always using a calibration course that is representative of
the average surface of the course to be measured. Sometimes this might best be done by laying a calibration course
out on the actual race course. Secondly we should pick a tyre which is not sensitive to surface. Some pnewmatic
tyres appear to be superior in this respect to solid tyres and other pneumatic tyres. Thirdly, until we can fully
quantify these effects, validation is probably better done using the same calibration course surface as for the onginal
layout, It would be unfortunate if surface texture contributed to a course failing validation.



THE ANSWER TO “DACKO”

(Juote from the “Windsor and Eton Express” published on July 25th, 1908 and reporting on the
Olympie Marathon:

"The actual starting point for today's race 15 just below the East Terrace of Windsor Castle near
the bronze statue of Dacko who was buried there.”

Mote: Much of the mystery surrounding the length of the 1908 Olympic Marathon course arises
from the fact that the race wasn't meant to start at the East Terrace. Hence, the word "actual” in
the newspaper report.

Watch this space!

John Disley

COREBRECT ANSWERS
from Jim Gerweck:

Dear Pete,

I forgot to write you before, but does the statue of
Queen V's dog mark the start of the Oly Marathon,
the first run over the 42,195 distance?

I'm sure lots of others, esp. the Commonwealth
readers, got this first. Ed note: No, they didn t.

From Maleolm Heyworth:

I eould only guess that Dacko marks the start of
the 1908 OM but can't see the statue in the video, not

; - i a3 TN Lo -
that the coverage is enough to rule this out John Disléy showmng the way. In Olym
completely! Marathon the runners came down Castle Hill from

Windsor Castle (in background), and turmed right at
the Queen Victoria statue.
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TIDBITS FROM MNFORUM

DATE OF CERTIFICATION
Daar Cortifier John, (nod his real name)

W just got an envelopa from Mike Wickisar. In it was XX 97012
xx, Ancnymous Tk The cedificate says the course was
measured on H97-11/87. I says the postmark was 497-11/97,
Thi date of certification is 5724/97. | cant make sense of this. A
simiple typo doesn't explain it If the latest postmark was 1187,
why the long delay in geiting the cert into the system?

Please do what you have to do o gel courses cedified as of the
date you recenve the LAST paece of dala necessany 1o certify it
Wie should mol still be receiving 1997 courses, Please do not
assign numbers before you have ALL the information needed fo
cerity this course, no matter how desperate the race difeclor
Says b is

ASSIGN CoUrse numbers m e year you issue the cartificale,
Pebe

Dear Pete - 1 take the blarme for the delay. | have had a very
hard time getting information from the race direclor, They have
mada no measuremaents that change the established start, finish
or bem around since the race dabe, Bul we have béen going back
and forth a1 a show rate for months to get the definition of those
posnts. Once the race is over, thare interest wanes until next
year. They are now in the process of changing a segmant of
thair marathon course. | think they have been walking on my
back long enough 50 am making tham follow the nubes with vary
litthe bending. The race is on May 24th so they will be rushing
things: ta ma in incomplete form again, They will nol see of hear
any course number until | have a copy off 1o Mike.

Dear John: GOOD!

Dear Pete - As a technical point, | think 'm am correct that if all
the adjustments and markings have bean made before the avent,
it is QK 1o date the certificale at that time. My downlall was
latting tham know | was going to do it. That took the pressure to
finish thi job away.

Drear John - Almost ight. If you have EVERYTHING you need to
issue the certificate, you can give out the number. Finishing the
marks and measurements is nod encwgh. Thay must provide the
g as well. i you can't issue a cenificate with what you have,
th b S done. lasue a number that reflects the date of the last
sulbmission they send you, and then process the cerificate
quickly.

Giving cul numbers ahead of lime screws up the syslem, and
pErmits abuses such as you mentioned by organizers who, once
they have the number, all of a sudden seem not 1o bé in a hurry
any more, Once they get the number they figure they are done,

Dear Pete - | have ancther marathon in northéem Elbonia that has
teen working hard 1o get things right. It has baen a two year
strugghe and averything was completed last week, just before the
race, excepd the exact location of the starting ling. There is nol a
e pole or sign post within a half mile. They wane planning to
Mave the oty wheal out maoee then a hatf mile 50 | suggastaed it
mright be easier to put in their cwn permanent post. | would trust
a Jones counter kecation before the city wheeling that far, | was
planning 1o give it an issus date before the race. They have no
nurmber now and no cedificate axst yel. Is this OK?

Dear Johin - M've seen courses like this. & kng dimension from

something ficed and reliable will have to do if there is nathing
glse. It helps if they put in a stake or something - maybe a PE
il = 19 assure & searcher that they are in the right spal.

Do ngt give & pre-race issue date unless they get ALL you need
to issue the cedificate before the race. This includes a map good
engugh 12 put on the back, with accurate reference distances,

People will take all the slack you are willing to cut them, Ophan
cert numbers with no paperwod 1o back them up have caused a
lot of wastad tima. Be firm.

Dear Pete - Got it. Be Firm,

Yau cannol have an issue date prior to the final map details
Pariod.

Best regards,
John

MEASUREMENT OF MOTOR RACING TRACKS

| read that the course of last waak's Formula One Matoring Grand
Prix at Monaco was 3. 1m longer than last year's course due io
road lay out changes . What mathod is used 1o measure courses
in motor racing 7

In the near future the Towr de France cycling race slams. How
dioas the cycling fralemity measure is cowses ?

Roger Gibbons
zeando. globalnet.co,uk

Some years ago (1990) | had occasion to measura the course of
thir Indianapolis Mini-marathon, a hatf marathon which, at that
tima, anded on the track of the Indianapolis Mator Speedway.
The Speedway is a rounded rectangle having a nominal careuit
length of 2.5 maes. It is bounded on the inskde by a while ne.
Inside the Ene is a “rumble sirip” consisting of grooved pavement
which discourages ncursions beyond the inner line, as it skws
their Car dowm.

| did manage fo get cne measurament of the: enting circisl, usang
tive 30 cm from the line” technique, and was surprised thaf the
cireuit langth came oul quile close 16 2.5 miles (2,473 miles, o
143 feet shar of 2.5 miles). | had thought perhaps they
measured the track along the fastest ine, bul it appears that, al
least at indy, the Shortest Possible Reule prevails, Perhaps a 30
cim offset (s nol quite what's needed for Face cars traveling al
Mach 0.25. A 24 fool ofzel on the turns would acoound for the
143 feel. So would measuring the fastest Ene, 1o an extent, | have
d clue how the trasck was measuned, nor how othars are. | have
abwinys suspected most are short, as this leads fo inflated speeds
which pleass the fans. But now | wonder.

The day was windy, | recall, and as | was grinding my slow way
angund the huge oval | was thinking of the race cars that make a
complate circud each minute.

Pete Riegel
rageipeteifacl com

I found Pete’s observation concemning the maasuament of the
Indianapolis Mator Speedway interesting and would like to make
ong small correction. A car going arpund the speedway at 220
MPH would take a Bttle less than 41 seconds o complete a lap



(200 MPH = 45 seconds). Al the tima that | started measuring in
ihe early eighties, | was a crew member on an SSCA racing car
and we had a number of races at Mid Ohio Race Course.

This bwisting, up and down course would have been & challange
and fun 1o measure and many times | wished | had brought my
becyele bo do 8. | asked numercus people the sama question
Pate asked, e how the race course is measured and | recaived
many theories but no definitive answer. The mosi keamed
apinion was thal race courses are measured in the middle of
thi road. Heweser they da it, they must believe that it is done
wilh great accuracie since they are falking about baing short by
3.1m!

Paul Hronjak
hronjaki@mindspring com

Hi Pela,

Based on what you explaingd about measuring the Indy
speadway track | 'would guess il is actually a long course for cars
if o weare 10 allowy for the width of the race car and measure
along a ke 127 plus half the width of the car

This could presant an inarasting maasuramant problem if you
indicate the lengths of the straight sections, and asswme the car
width to be 72°. With that information plus the resulls you
obtained using the 30 cm offset the problem should not to difficult

| must remind everyone again | will be out of the country Trom
June 9 1o July 14, No countéer onders will o oul during that
pariad

Faul Derth
Poerthiflaol.com

MOTOR RACING MEASUREMENT: IMPLICATIONS FOR
CYCLE MEASUREMENT.

| once shared an Alpine chalet with the technical director of one
of the companies supplying racing tyres for Formula 1. He gave
me @ joke to use when | had to perform at some temnible fonduwe
party.

“What is difference between God and Michael Schumaker?
“God doasn’t think he is Michael Schumaker.”

This one is probably st on Indy 500 fans. More seriously |
tackled him aboud cycle tyre propenies and measuremant but
further enhanced my reputation as a bore amongst the othars in
the chalet party.

The rivest irpsorant thang | leamt about racing m'ua is that thisir
calibration constant s wirnually fizxed ndependent of

presssure and lemperatura. Racing tynes have u-‘-im‘tl'lq beds
running circamberentially around the fyre. The langth of this
reinfarcing s fixed. The tyre acts as a catepillar track and, excep!
for skids, every revalution of the wheel advances car by the
length of this renforced crcumference. Distorbions due to
pressure, lemperalure do nol change the circumferential langth
although thesy may change the contact patch.

Thus for a given tyre, the technicians know (or calibrale 7) the
ravs par lap of pef k. They than actually usa this to calibrate the
cars distanceielocity sensors. | did not ask the details of the
calibration because | was mone interested in the concept that a
tere's circurmlference could remain fised. Clearly this doas not
happen with prewmatss bicycle fyres. As you pumg up an
prdinary cross ply bicycla tyre the fibres and rubber strelches and
{he circumberence incraases. Slightly mone mystenously the
eiecinve cirg I'.'.h, d MNM!UWWWE

tyre. Arrmeed with this information the et phesmats tve | bought
o lesl on my bike was Michelin Tracer with a keviar reinforcing
et around the circumierenca. My cycle shop told me that its
purpase was 1o increase the ressstance of the byre 1o punclures

| hoped thal since keviar has a low coaficient of thenmal
expansion that it megphl sene 1o resist the expansion of the
circumierance with pressure and temperature, Unfortunately it did
nal. The fyre was just as bad as ordinary crossply preumatics. |
had wasted a good $30. Now, If anyone knows whishe 1o get a
tyre with circumierential steal fibres.._.

The othar thing | remamber s that this tyre designes was
convincad that the main factor affecting the calibration constant
of car racing tyres was the camber of the circuit, He was quite
convincad that road camber and lean of the bicyels would be a
major issue for bicycle riders, and that we should all conver o
riding tricycles, or even a tricycle with a lightly and constantly
loaded fowrth wheel to make the measuremant. | rejected this
argument becasse of the importance we atlach to fTollowing the
SPR which can be done most accurately with the front wheel of &
bicycle. Also the éfect of camber and bean has been calculated
in early isswes on MN and is normally neglegible. YWe should
stick to our basic two whaaler maethods, bas | would love to find
batter hyres.

Mike Sandéord
1 sandiard@lineone nel

More automotive..,

For some reason | remembar that aulo race tracks (ovals, at
lzast) are measured 15 feed in from the cutside wall. A number
of years ago a couple of the courses on the NASCAR circuit
(Atanta and Rockingham, at least) were remeasured and were
actually found 1o be longer than the praviously assumed
distance. 500 mile races at Alanta were shorened from 334 to
2B laps and at Rockingham from 500 1o 492 laps. As far as
Indianapalis is concemed, I'm sure the sanctioning body for the
Indy 500 measunes the Indanapohs Molor Speedway whatever
waary it takes bo have it be 2.5 miles, For it bo be anything different
wiould be like saying the Boston Marathon course was short
Dops....

On most speedways the racing bne runs along the oulside wall
on the siraightaways and along the inside lne on the curdes. A1
Indianapalis the hwo long siraights are supposed to be 58 mile
aach, this bwo shart straights 108 mile each, and each of the fowr
curées 104 mile each. 10 would be inferesting bo measure the
Speedway along the “groeve™ 1o see how far the cars actually
travel gach lap.

Ome mone thowght: There are lots of new speedways being buill
ncw (o just opened) and most of them are 1.5 mibes in length.
Why don't they make them 1.68668 (one and beo-thirds) miles so
a nice round number of laps is 500 (or 400 or 300) miles? Or
batter yel, how about 2500 meters, which is approximately the
same distance, and would lend itsell 1o metric distances, which
are becoming more popular, probably because i makes the race
sound kanger than it is.

As for straight midwestern roeds- thay're not abways as free of
traffic as you would lika 1o belisve- espacially in the larger
areas. How about a cal course on the pst road at

metrapalitan ar
the Indianapolis Motor Speedway?

Jay Wight
jaywight2i@acl com



Milwaukes Mile?

The Milwaukes 200 was fun a couple weeks age. 200 laps on a
one mile oval. The measured this course usang the RRTC
methods and found it to be 09775 miles long. The pil is on the
inzsde of the front straightaway. The path | followed was outside
the: pit wall and then inlo the pit exit e which Blends into the
main course as i reaches the back straighlaway. The path
taken by those oversized go-carts must ba at least a mila.
When | finished all rvy caloulatons, | got to diive my little Conolla
arpund the track to mark the miles. When the stopped to mark
the last one. | lsoked over and sure enough, there was a police
car. | old him what | was doing and he drove away. | couldn’t
gelmy spoed up anyway with all the stops. The course was
measured for an in-ling skater 10 iry to set a 5% record. He didn
doit. Probably because those guys naver skale in a straighl e
anyey

| wsed a one of the newer counters that had a broken taoth in an
emergency and had no problem with the numbers it produced.
The adfacent teeth keep it operating smoothly. Mol a good
prachicn howener.

And yes, | also have found mysell drving the SPR.
Ball WilliamEGrass@eaton.com
Track Accuracy

Here s & discussion from the t-and-f mailing kst regarding the
accuracy of track measurement and tha merits of measuremant
to 1/100th second to separate photo finishes.

Drate: Mon, OB Jun 1958 17:41:57 -0500
From: “Wayne T, Armbrust” <wiag@iranquility net=
Subject: Re: t-and-f. Auto-times (o five digis?

Fiurt Bray wrobe:

o Sure we can measure time quibe accuralely, bul whan it
cormies to deltermining the winner of a race, taking things out to
thousandihs of seconds may well be false precision. By my brief
calculatons | estamate thal funners at sprinting speed would
travel a litthe less than a centimeter in 001 seconds.

i I've calculated that correcily then the next question that ocours
b e 5 whal is the tolerance for measuning irack lanes? All the
lanes must be the sama lenglh phus of minus & certan loderance.
(15 there a rules maven oul there who can bell us the allowable
varation in lane lengting?) Will that tolerance support timing Lame
races oul 19 0,001 seconds? The lanes carainly will be of
slightly different lengths, and it may lake about 0.001 seconds or
more to run the extra distance in the longer lane. Thus at some
point measuring time more and more precisely becomes false
precisian. The fair thing o do would be to call it a dead haal.

Furt Bray»==

LAAF requanes that the length of a lap for a certified track be 400
mietars with an allowance of up to 4 em long but no shor
allowance (Re: IAAF Track and Fiald Facilities Manual). Thers
does not seem 1o be anythang relative 1o lengths of lanes being
thie sama plus or minus a (olerance, As a track and field
consultant, | can fell you what accuracy of measurement is
passible. I care is taken, without consideration 1o the time
mvolvied, marks in lanes can be located 10 within 3 mm of 50, A
greater source of error comes in locating the kand lines
themsehves on cerves. Anyone who thinks that he can paind
the curve af @ track 1o better than + or - 5 mm lolerance in the
radeus is Kidding himsell, These emors will tend to cancel out,
with as much of the radius on average being greater as less than

the frue radess. However, since the arror i the length of & tuim s
equidl 1o he mean arrof in the radius imes pl, it would be very
difficult to keep the random Lane-to-lane error m the arc length
of @ curve under & mm. Thus, does i make sense io try (o break
a tier by going to 111000 th of a second? Well, maybe, but just
baraly, and then only if the greatest care possible is used in
calculating, locating, and painting the linas. | can tell you that
due to the cost involved, few if any iracks are so striped. MANY
tracks, including those used for major meets, are

grossly mismeasured. -

Wayne T. Armibrust, Ph.D.

wia@iranquility. net

Compularman

3804 Grant C1.

Columbia MO B5203-5800 USA

(573) 4456675 (voice & FAX)

hittp:iwesrwr Compuloman:.com

“When building a track, contact us first™

ROCK ‘N ROLL PHANTOM FINISH LINE
Dear Pate
This follows cur phone call yestenday.

As you know | was the referes for the Rock 'n Roll Masathon,
Letson measured the course and certified it. On the morming
bafone the race ha re-measured.

Apparently the SPR he measured on his original ride was not
available ko him due 1o the placing of fluid station tables.
Therefora his race day measuremen was 38m long. The finish
line structure and chules were all sat up and could not be moved
So someone decided to set up a virlual’ finish line 39m befose
the phygaical finish line. Mo one except the tmers whio wene

thene knew. Runners raced 1o the physscal finish line
not kncwing that thedr times were recordad 38m before they
reached il (Fomunately the winner was more than 30m ahead of
the 2nd place person but who knows what the actual outcome of
any age group of team compelition races was) The finish Ene
clocks were sl 10 match the “virtual finish' times. As | rode on the
press truck and was at the starl about 2 mées from the finish from
& am, all this. happened withoul my knowledge.

| would be most interesied in the comments of the MK fomnem
readers.

Eiasil
honikman@sdcom com (Easil Honrman)

RHNR COMMENT o1

Jeez! And thara was all that publicity about the secrel conspiracy
in the new X-Files mowie! | guess the Truth really is out there
(39m oul there, o be axact).

Whiy didnt thiay just move the star line up J5m?

Jim Gerwock
ZGerweck@aol com

RNR COMMENT #2
e made Some bad decisions in my days bul F'm sure gad |
didn't make this one.

1 just came back from the RRCA Convention where they showed
a video in Billy Mills" 10k Qlympic Gold Medal Run, He went
from nowhare 1o Gold Medal in the st 39m

| ran Boston in "82 and was at 18 miles when Dick Beardley beat
Alperio Salazar o the virtual finish line,



Ewen at the ripe age of 58, | passed two runners in the lasl 30m
af the Steamboat las1 week,

1 hape they have some video so they can at least get the finish
order correct.  You can't cheal the runners of their kick,

Bill
WilliamEGrass@eatan.com

RHRE COMMEMNT &3 - PHANTOM PHIN(N)ISHE(R)S
b let Jum have his phun with this topic too!)

Ted Corbatt expenencad a phantom phinish once (Mov 08,
18953) but as Ted never complasns | had to laam the details from
*Charey Robbing' Serapbooks ™ Ted wrate i of the 187 + il pp of
this book buf his blurh wirs nedher the “Fonsard” (by the edftor,
Gerry Beagan) nor the Intro (by Chadey). At 15 2/3 cpil!) and
about 9.4 Ipi(l) this book is hell on my pooF eyes.

Actually, | had to finish the whale book to fully appreciate the
editor's task. and 1o sympathize with him: 1 tried 1o De e 1o
[Chardey's) inbent and left much of the lex uniouched.” Charley
had obviously spen DECADES tapping a1 & typewnifer, Among
MANY mystanes: | found a reference 1o an earlier évent and
thought I'd missed something, so relraced my reading byt still
found nothing, so blithely continued ondy 1o discover the
reference in the next chapler! | should also explain that I'd lang
kncwn Charley was®s an MD, but then read he went inlo
paychiatry, which, as I'm a believer in one's absorbing some iraits
of one's condacts, explained a LOT, the LARGE majority of which
will remain unmentionad! Anyway, to pp $8-5T.

My 300th was a great “race for Science” promoted by me and
financed by Dr. Joseph B. Wolffe, a rencwned and wealthy
cardiglpgist from Philadelphia who believed in putting back a
lafge percantage of his eamings into research. ... The
arrangemsen was. thal he would put up the money for the prizes
(5300), and | would get the runners. He would have his staff ..
arrange the scenific tests (at his expense, of course!). So the
Valley Fodge Marathan was launched. . It was from the VWolffe
Ciinic and Hospital on Fine Sireet in Phiadelphia to the Valley
Forge Heart Institte and Hospital in Fasrview Village, near
Homstown, It was also my mos embarrassing moment, 85 we
will 50

| bough ten watches, all the same, bat engraved with the
place, as | could get a good buy thal way. My friends were all
interested in the race, as they were 1o gel a forune in medical
exams-ECGs, xrays, blood tests, isolope studies, elc. So | gota
group of marathoners with probably an average of 15 years
exparience. Thirty-tvo started and 30 finished, The: kel included
Oid John Kelley, Les Pawson, Jock Semphe, Dickson
(English prof at MY and a nennar fior 30 years), Charey
Brederson, Amos Kujala, over 85, Anyway, it wasn't just a group
ol miw runners Tor a study, it was a solid group of men who had
spent thisir lrves at marathoning. ... The tests were all doné al the
star in Philadelphia and repeated at the finish at Valley Forge.

The start was uneventiul, except that it had snowed and the
road was all shushy, .. we sl off vith me, Corbitt, Old Kellay,
Scandurra, Remagnali. and probably Jack Barry in & group. ... My
plan was 10 nen with the group until about two hours and then
give i ol | had. So just before twe hours, | B cut and did | go for
about three or fowr milés! | opened up a good hall- mile lead.
Then Bang! | fall apart. My legs just gave oul. | didn't have to
walk, but | was just crawling along. Corbilt was jusi getting
warmed up, of course and was gaining fast. When thare were two
miles to go, | knew that he could catch me anytime. We were to
g0 b the finish line, do @ mile around the hospital grounds and
finish. Corbitt was about 50 yards behind with ene mée te go. |
recall staggenng along at a snail's pace, thinking that Corbitt

would be the first black man 1o win a marathon and that i would
be & greal feather in the Valley Forge Marathen cap. As it bagan
1o snow again, | was glad bo be near the finish. Then as | crossed
the finish ne ready to get around the last mie semehow and gat
2ndd, | was harrified to hear one of the Doclor officials holler that
Ihis was the end. “No, No," | screamed, "We ang 1o do anothar
mile!™ "Oh don't worry about that, since it is snowing and you
have alreddy man 25 miles we thought you would bae glad o do
withisud that last hithe bi"

So they grabbed me and started the blood tests and xrays,
&ic. | wasn't wodned about Corbitt, as he kniw me and we were
both marathoners, but how embarrassing can one get, putting on
@ race and then having # chopped off st as the guests ane
alrout 1o pass youl

A race repod actually said that "The grounds of the Hear
Institute will be circled twice for a distance of about two mdes "
Typically, all Ted has in his marathon record is “"Course cut short
dug to snow.” He may not have had even that if it weren't to
maplain why his time, 2:26:28, isn't his PB. Rather he has hs
2:35:44, in winning the 1958 Shanahan CC race (also in Philly),
underlined, presumably for this purpose.

Maybe modem race organization is sarious enough without
our going complately out on a limb to ensue it's thal way, Of
cowrsa, when the top ten got identical watches engraved with
tharir places for a total of $300, it was ndead & differant ara,
corainly less serious,

As a footnate, Charley at al also crganized the inaugural
Shanahan CC Marathon within three months of the Hean Institule
race. it was an outgrowth of their wanting to stay fit through the
winter for marathaning in the spring. 1 was also Ted's et
marathon and thera's no guestion he won that one (on his 3dih
birthday) though again the circumstancas are interesting (p 104)

For prizes we decided to give medals--all the same, bul marked
with the place—lor the first ten. To finance the race, we would
charge a dellar if the runner wanled a peize (medal) or nathing if
he didn’t want ong. (1 had my engraver, 3o planned 1o engrawe
then right on ihe spofl or keep the medal for the: neod year if
refused ) S0 the Shanahan Marathon was bom ..,

-.. 1 ghould tell of Jack [Barry] and | meeting al 10a.m, .,
waiting for the “ield™ of runners to arrive. Wall, it got to abaut
11:45 and Jack, mysell, Ralph Eilberg and Browning Ross, who
was to run & couple of laps [of four], were the field. The small, but
knowiedgeable, crowd began to make cracks thal they hoped we
would have encugh prizes. eic. Then came the most beautiful
sight [we] could imagine. A car full of New Yeorkers drove up all
out of breath hollering {0 hold up the race, as they had gotien
lost. Were wa glad 1o sea them! 5o we had a decent race of nine
starers.

Definitely a kinder, genther Amarica then, espacially in the

bassh known as the east coast, and to think that acress the pond
s0me guy named Paters was so serious about it all!

Malcolm Heywaorth
Jhieyworthifiac.com
RMR COMMEMNT #4
Daar Peta:
Tell Latson to stop jerking with the measurements.

Regards,
Malcoim
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Hoveaber ISth I979.

Jear Tom Ferguseon

Tour letter raises =many interesting end pertinent points.
However, [irstly =y kind regards to Zoott Hemilton, who i=

a =ember of this orgenisation. Ted Corbitt is also well known
Eo us in this country, and hps competed in our Londen ko
Drizhton race four times,and he mode the U.3. 24 hour track
record here. I think a bit of history may throw some lipght

on the questions you have asked about rogd measurssent, and
aake my era more intelligdble,

In the fifthiea, doubts arose about some of the times, which
were being recorded in some of our rond reces, whoss number wos
off steadily increasing. This led # oometimes to unpleasentness
and argumsnts amongst those interested. It =as obviously a
cotter which required investigotion, anc as p scientisat I
endeavoured to tackle this in o rationel way.

It soon becameé apparent that measurements mere made in a variety
of ways, wsithout any kanowledage es to thelr ccourscy, really
the uhéle matber was in & very unsatiasfaetory atate.

Some organisers even doubted the importonce that road courses
cshould bs poourately measured,and some atill do,

~fter & couple of years work, I put my findinga ince & report
and this eventually led to the IAAF instructions. The technical
operation of Accuraté course Eeasuresent does not present ony
roal difficulties. The real difficulty is persuading people

to adopt ptcurgte methods. Thia is o continuing operetion; te
sprecd the Znowledage. Forther LIf they hove been dodins their
measuresonts for years and yoars, it is only humen npture

that they pre non=cooperative whem it is polnted put thpt their
nuasurements have aignificent errbrs.

I cannot elaborate oo the mmny vroblems which heve boen sorted
out, and the struggles this hes led to im this country.

Eerly in the history of the RRC, we docided to inatitute a
standard certificate scheme, bzaed on performonces over varying
distances. Clearly unleas the diatance of a rord race wns
gecurate, thess would be of little significence.

dense we have "Vetted' courses, your "certification’.
similordly ranking lists would be rather meaninglesa; they have
lirmited significenc. in any case, as courze varfy, and

=gather conditions play an imvortant oort in the performance.

I would think that our Ftandard certificate ascheme has been

of as wuch impertance in getting accurates Course meaBureésent,
g2 in providing an incentive to the runners. It hos acent o

lot of work however.

Ted Corbitt started to work on the same lines in the U.S5.04.,
ang as you will know you have a wvery [fine ayatem of certifying
ropd courses. I have had correspondaonce with Ted dorbitt

aver about the past twenty yeaks. He hoe often sent me the

duta asbout reoad courses in cthe U.5.5, and asked my opinion.

I zan say without boasating that unitil T visited the U.35.4. in
If5%, ne wecurate messurement had been code of the Booton
‘srathon route. Ted and myself think on similar lines.

I think I hove gothered more date from Ted than I have ot froc
soee of our own road race organizers. r.T.0.



‘g, =& te vour first guestion; 'How do ve knoi we are ruaning 26g 335y, .
The mecsurenenc hads been pede,and checked by wn wpproved method(by the bodies
.entiened) bosed ulimptely either on a stedl or fibre gless surveyxs tape,

s poosibly Wy on @ lenght of rocé measted to o higi degree of mecuracy by

an slectronic distunse zeasurer(infza red beam), us used in surveying.

‘e pethed 4s by comparisien with thiun standard usinyg o wheel operated under

surtein specified sonditions. This may not be Very well expressed, but it should

se easier to give an explanatien after studying the IAAF instrustiens,

Cow to another therny metter, Clayton's woarld best time in /intwerp, not

srussels 1969, “his i3 quite a story with which I was concerned, ond which I

fol.oved up, not like yourself te discredit his performance,but te find eout,if

soseibley il it wua correct. Asm you will know all iindo of people promote road
races, Some may be aware of the necensity of accurate meesurcasent, some sould
mot core less,: some may be ignorant, but sone liie joursel! understand the
sesponsibitities of the job and take conaiderable caré to ensure aocurate
seasurement. DSelgium had a posr reputation for the authenticity of road
nerforsences prior to Clayton's race. Hence it wos especislly interesting to

e to check whether the cleim was correcht; nat just to toke as gospel, what

hod appeared im the newspaper, Clayton came te this country shortly afterwards

and visited me. He had little infoarmation about the race, not even a ProOgTamsd,

let plone a map of the course, or for that ostter any intermedinte times.

“a fault of his. The race had been under the guspices of an ARLWETp newspaper

co celebrate the opening of 8 new tuanel upder the river. They had thousht of

a cycle race, but decided on a morathon. The newspaper report had little faztual

information, apart {res the result and the I0 k= tise. I wes téld the organisation

" ué beeh in She hards of Belgian athletic offieinls, ie locpl. When I apurecched

the Belgian governing body in Brassels I could obtein nething further. I

sersisted for abogt two years without any fusther imformation cominy to lirhe,

saking our owa jeverning body is tney could fino cnytning out. This ig not
really supprisiag; it would not be much use ameing the Al if the Henolulu
sueathon was Che correct distance..

It was fair st thia stage to say taat the claim af & wopld fastest marakhon

was wnproven, snd I personaliy was not prepored teo accept it, I think I did

hove a cuery from 'Hunners world'; and I wes misguoted. I said thers was no

sroof that the distance hwd been correck, whereas they publiched that the

Lourge wes chort. I sould suggest you do mot publish =y name in aaything yeu

say write. Hare Lhe petter rested for guite o nusber of yezro, until tie

sstablishenent of che Belgianm spiriden Slub, which lilse sur two RACo consists

of those intercsted in  these matters, wnd prepared to o to some trouble to see

that taings sre correct. They took the matter up with the Eelglan governing

body, and with course measurecent im general for Belgium. I was told in confidence

:ne whole metter of course mcasurement was a mess, vhich I really kKne waldng.

I thpk they alco gopid the Clayton course was short. Some two years age I

bsllked to a well known British Ipkernational Karathon runner, who has lived

ip Brussels for a nucber of years, and become invalved in thelr rood races.

e spid the Slayteon course was 'Eeasured! by a cor edometer (completely unsak-

-isfactory) =nd that the instrument read only 50 km  at the stadium,

I have never beer able to persusde my friend DJoger Gyme vhose jeink work with

rour Dr Markin, 'The Marothen Footrpce' has jusi been publisvhed, to face the

fact that no credence is given to the 2-A-3%3%, His comcent in the book is poar.

‘herefore the anskers $o your questions seem to be-

I. The course wes not certified according to our ucaning; only bodies such as
ours certify. 2. Jo further races on the coursc, whieh kLwy now heve been
altered by voud construction. 3. See abobe. Thie ic the general method in
splpium. %. Only mine at the time o8 far as I know, ile had the course been
gecerately measured? maybe others did wonder, and in the course of years
dpubts have grisen. The newspapers couls mot worsy loss what they publish;
it was news at the time.

‘hoyse Larcshon. lhe result sppeared iemediztely inm our newspnpers, am: 1 crote

ca uckland where ve nove an excellent correspendubt, “What nénsence ic thia'?

gr let*¢rs crocsed, vithin o week I chocked om tho large selle maps of

Luckland, cveilesble im L,ndeny as he hpd sent me o nevopaser skebéh ey of she

sourse suw o deseriptions £,7.0.
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UF zourae the reasen for the times was imued:i-bely apgarent, wapkt was it come
If <ile short' e organisers hadn't & elue. Werld class sihletes had been
oprovght fro: surope, and come 0,000 spent on the ruce. The leading group
¥new sa sSoor o8 they spw the 5 time that sometning wos tronge

"or our scendard certificate scheme the times are sct to Cne minute, &0 that
the distince has te be correct to half & minubes running, and this amcunts
to some IT5 yde in the merathon for a top runner; ie if the distoance i=

26w 385 + or & I7S yds, end the time recorded is Zhrs 20 mins, it is 2-20,
and not 2-2I -4 or 2-I%9. Wg know the measursment can be made verymuch

sere acsurctely than this, but far gur 'vetted' courses,we try and make
things ¢asy [lor the organiser, gertainly errors like jsuckland and Antwerp
vould never et by. iJiddleabrough. Yea it was short the firzt year; they
sere told hov to do the job, but nothing wes dencor ohe right person was

not informed. at least when it was only toc apparent after tie Jirck race,
thay set to.and sede the distonce correct for che cecond race.

fou are only too right about prefessionalisa, It is o current gquestion here,
ut laat yeer ¢ i scandel cume to light in conjuncties with the dinburgh
jomes; some of your athletes were the offenders in the first pluce.

Our rules cue zhe IALF rules cre in & sesa, However you are now opening up

& big gquestion ; ond perhaps this letter best be confined to the "world's
fastest garathon! I hope I have managed to answer your questions; and I am
relying on your digcretieon in anything you zsy publish. I wmight just
oention gnother matter which has arisen only Just in the last week, alasc
concerning .atwern. They oent me the full result of this year's race, in
Soptemooer won by Smet im 2-I0-0. His Ske to IU km timem is given as I3 mins
4z gecs, cnd the average time of the first six finichers in the race is

I+ mins IY seca. Znere maybe an explanation; the race has been held for ten years,
sod I todnk vhe firct year about the [irst ten conpetitors made personal
bost: I hove made a polite inquiry, hope I don't make myselfl too unpopular.
naybe we will Heep in touth.

yours sincerely

Johe Jewell

P3 R7C atenderds, we wanted a goal for the general road runner, different from
the stondard sime for any particular race; the idea being to ba=e it on alround
nerformances, Ist closs not oo easy, 2nd cless fairly essy for the b!jihf?.

Took 2-4C, and 3-I0 for the merathon as the basics, over Z0 years ago. These
azparently cosy, were only a third of the requéremant 3ince two other distances
included. As:-esced equivalent performances ot other distinees by exnninqtinn ef
resultz of =ony individusls, then put on grephs; average §?cnd nxniuablnistfn?e.
“aneluded 2-4%0 aprathon equivelent in value to 55 min/ICmile, ek, rather similar
ta desathlen seoring, Jome years later stondurds reduced by leuvering the ovasic
marithon to 2=35 Iat class, 2nd elass to 3-35, and oll others prupartiunall;rl "
Yets stondards-ond wosZen's standards lover introdused. ,ueh correspendence wit

Jorodtt, But he ¢ould not find pnyome to do this in the Uadohs



THE SLOT-CAR CIRCUIT PUZZLE

Iast month Jean-Francois Delasalle sent a photo of his slot-car circuit, which he had measured using the tiny wheel with
the Jones counter aitached. He challenged readers to use the photo in some analytical way, and to arrive at the lengths of
the two circwits (inner and outer) of the track.

Peie Riegel to Roger Gibbons
I don't know whether you have applied yourself to the salution of JFIDs little slot-car track. 1 have been trying, and having

all sorts of fun applying my version of the laws of perspective to the photograph. | have not yet got a solution. | seem 1o be
stuck, but think | am gewing closer.

A few days later:
Drear Roger - | finally gave up trying to be elegant and used some primitive methods to arrive at an estimate for the length

af JFI¥s slot-car track. | sent him my guess and await his reply with the right answer.

So, when vou are ready, email me what you've gol. My methodology was so crude that | cannot even accurately describe it
batt if I am within 10 percent | wen't feel oo bad. | didn't bother trying to distinguish between the inner and outer tracks,

Hoger to Pete:

| lnoked at the puzzle and guessed there are rules for calculating perspective, but don’t know them. 1 would think we would
need to know the height of the camera above the and in front of the track, together with the focal length/angle of the lens
hefore it could be caleulated anyway. The quality of the repro was poor. Do | deteet a banked' bend at both ends 7 |
estimate a track length of around | 5m but that’s worth nothing. 1 am a sucker for such competitions but this one is outside

my capability.

Malcolm Heyworth to Pete:

If you're keen and have the original photo of JFD's slot racing circuit I'd appreciate your transmitting that. Hopefully it will
be clearer. I've thought of positioning and orienting it to project onto our dining table, aligning the sides of both tables. |
don't know how well it would reconstruct. | THINE the projection should, in thecry, be unique, but I may be wrong. It's
gotta be easier 1o measure a model than mess with calculations.

Pete to Maloolm:

You asked for & better picture of JFIY's slot-car setup. The one he sent me was printed by his color printer. | scanned it and
used ihe result in MM, The result was not much better. The original was a bit lame, To keep myself honest | did not use the
original in my own work. | used what came out in MN, which I'll admit is not much material for one who wishes to be
exact, But that is what you are stuck with. For God's sake, Maleolm, be a man!

The Correct Answer from JFL:
4 precals and four postcals all yiclded 146 counts per 2.414 metres, for a constant of 60.480 counts per metre.

The external loop was measured at 941 and 942 counts, for length of 15.56 m and 15.58 m
The internal loop was measured at 908 and 909 counts, for length of 15.01 and 15.03 m

Steel tapings of the circuits yielded 1557 metres and 15,003 meters.

Editor’s note:
IFI¥s performance as a race car driver was impressive. The record for the inner loop is 5.24 seconds for 15.00 m, or

10,312 km/hr. When scaled up from the 1/32 scale of the slot car track this yields a speed of 330 km/hr (205 mi‘hr).

Peie's carcfully and frustratingly calculated estimate was 13.14 meters,
Roger Gibbons™ estimate was 13 m.
Malcolm Heyworth submitted: lane 1= 15,219 m and lane 2 = 15.937 m

The winners are (lane 1) Roger Gibbons, whose eveball produced less error than most bike measurements, and, (lane 2)
Maleolm Heyworth, who dealt masterfully with flawed material.

e



Bob Letson's Rock 'n Roll Marathon Puzzle

Peak flow = 23 runners in 3 seconds at 42.2 km finish time of 3:56.22 = 14182 seconds
Minimum runner space = 2.5 feet wide by 5 feet long
Bridge is at 38.1 km

Peak flow = 23/3 runners per second at 42.2 km 7.667 runners per second

At 38.1 km this will be (42.2/38.1)*7.667 = B.482 runners per second

Each runner occuples 2.5"5 square feet = : 12.5 square feet

Try this:

Speed of runners = 42200/14182 = 2.976 meters per second = 9.762 feet/sec
Each runner occuples 2.5"5 square feet = 12.5 square fest

Bridge is 12 feet wide
If bridge was 9.762 feet long (one second's worth) it would contain:

0.762*12 = 117.15 square feet
This area can contain 117.15/12.5 = 8.372 runners
Capacity of bridge = 9.372 runners per second
Peak flow of 30,000 runners at 38.1 km is. 8.492 runners per second

Capacity of bridge is thus (9.37/8.49)"30000 =  33109.84 runners

Pete Riegel - B May 1598

Solution to Rock 'n Roll M puzzle from Malcolm Heyworth:

For a bridge 12 ft wide there can be (by Assuumtion b) 12/2.5 = 4.3 runners abreast, meaning
at most 4 runners abreast. They can fit into the assumed 5 ft {of travel), meaning at most 4/5 =
0.8 runner(s)/ft 0)

For 30,000 starters, at the 38.1-k bridge there will be at
most (15 +4 +4)/3 * 42.195/38.] munners/second (1)

and the running pace will then be (26*1760 + 385)*3 / ((3*60 + 56)*60 + 21) fi'second {2)

The ratio (1)4(2) gives the maximum runners/ft at the bridge (for 30,000 startars), but this
can be no more than the 0.8 of (0), so, at most, number of starters = 0.8 [ [(1)/(2)] * 30,000

= 27,593.6



To: Peter Riegel

Fr: Robert Letson, 2870 Amulet St., San Diego, €A 92123-3137
DAz 29 April 1998

Ra: Puzzle for MM

San Diego plans to host the equivalent of the Mew York City Marathon in
June (RnR Marathon), and I was asked {(regarding a temporary bridge that is
being built especially for the race)

"HowW many runners can be in this event without causing delava
on a bridge 12 feet wide at 38.1 km?"

ASSUMPTIONS =
Distribution of runners is same as *97 NYCHM (30,000 runners).
Minimum =pace for each runner is 2.5 feet wide, 5 feet long.
Pedastrian bridge is at 38,100 meters.
Race langth is 42,195 meters.
Spasd of runners is constant .
. Delays up to 3 seconds are allowed.
- The psak 3I-saconds flow in tha 97 NYCHM is:
3:56:21 15 finishers
3:56:22 4 fTinishers
B T e 4 finishers

QoW

MY AMSWER:
Rn = RnE_RUNNERS = [ to be determined])
RL = RUNNER_LENGTH = 5 faet
R = RUNMNER_WIDTH = 2.5 feet
F = MAX_3_SEC_FLOW = [ Z3 runners )/ 3 seconds) = 7_.&77z8c
L = MAM_FLOW_SPEED = [marathon/3:56:22) = 9.7& feet/sec
Hn = NYCHM_RUNMNERS = 30,000 runners
RDF = RNR_DISTAMCE_FIMNISH = AZ195 motaers
RdBE = RnR_DISTAMCE_BRIDGE = 38100 maters
L = FLOW_LENGTH = S/RL runnersssec. long at HYCH finish
(e.g., (?.76 " /sac /(S5 "/runner ) = 1.95 runnersssac long)
W = NYCM_FIN_FLOW_WIDTH = F/L runnersssecond wide at NYCM finish

{e.g., 3F-sec flow: W = F.67/71.95 = 3.95 runners Wwide)

W = NYCM_FIN_FLOW_WIDTH_FT = W(Z.5's/runner } feet wide at WYCM finish
(o.g., 3-gac flow: WFfF = (3. 95N 2.8) = 9,87")

RWf = RNR_FIM_FLOW_WIDTH_FT = WF(RN/Nn) feet wide at RnR finish

BRWF = RNR_BRIOGE _FLOW_MWIDTH_FT
= RWF{RDF/RdE) feet wide at RnRt pedestrian bridge
= Wf{Rn/Nn X RDF/RdE )

Rn = Nn{BRUF/WF ){ RdBARDF ) runners
(o.9., 3-sec flow, 12" bridge:
Rn = (30000} 12'/9.87 ) 32100/742195 ) = 33,000 runners)
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From: kobart A. Lelson, 2070 amulet St., San Dlego,. CA F2ZLZE3-3137
Date: 23 Juna 1998

WVALLTIDATION o LEMNCGTH
Roock—-mn-Rall Marathhon, 592170408
San Diego, ChA

The 1998 Bock-n-Rell Marathom coursse, run in San Diege, Sunday morning,
June 21, 1998, has a wvalidated length, from the Start Tower to the Finish
Viming Point, of at least 42236 meters (not including the 1.001 SCPF).
Thisz walidation pertains only to the course available to vunners on June
21, 1998, which was blocked by numerious water stations.

— i —

One validation moasurement was performad by the cortifier for the course,
fobert A. Letson, from 5:30 am to 8:00 am on the morning of the race, using
a Jonass0erth counter and bicwcle with solid-rubber-inner-tube, riding the
nhortest possible route everywhere with the advantage that the course was
mar ked/hlockaded/roady for vunners so it was possible to measure all
rangents instead of approximating them. Differences between the certified
and validnted routes are as follows:

1. Many water station tables blecked the certified route,
adding marbe 20 meters.

5. The left-turn from Pacific Highway to Sea World at 8 miles
was coned one lane further to the right than certified,
adding marvbe & metars.

¥

The gentle ripht-turn on Sea Horld Dr. after Pacific Highway
was coned on the right- D0 of the center—-island { instead of
along the center of the conter-island]),

subtracting maybe 3 meters.

The transition from full-width to right-half-enly on Crown Point
al, 11 miles was coned ono Llock earlier than certified,
adding maybe 3 maters.

e Ty
R

cones enforcing right-half-only from 12-miles to 20-kilometers
blocked the conservatively-measured certified route,
adding maybe 5 meters.

The left=turm on Pacific Highway at 19.7 miles had cones that
provanted runners from using the fast lane, adding mavbe 3 meters.

&. Tangents throughout the course were measured during walidation,
adcing mavbhe & matove.

f“"’é?'m‘:"

7

7. ATART_TOWER was located at Certified Start + one meter.

T
¢

hE. FIMISH_TOWER was located at Cortified Finish + one mater,

The "maybe ... metergs® above are guestimates.
validation measuremant data Is on the Following page.



21 JUNE 1998, 4:30am-8:00am, R._A.Letson, solid-rubber-inner-tube

fAero D . 880 yvards, 4:30am

&B1880

690933 9053

639984 9051

FO9034 9050

718085 9051 18102.5/milo 11.248/meter
Mismion Hay Milae, 6:50am {during measuring)

52152

&1203 9051

70253 9080 18101 . O/mile 11 .247 meter

ol Raco CouvEon, 5:30am - 8:00am
START _TOHER 724469
M2 (half-way) 962214 237745 for first half-marathon
® 1049540 87326
-~=-Mission Bay Mile
¥ 72860

FINISH_TOWER 223341 150481 237807 for second half-marathon

{(half-mar. differeance = 5.5 meters)
total countsscourse = 475552

length of race = 42277 meters {(without 1.001 SCPF)
42235 meters (with 1.001 SCPF)
(AD mater s oversized)

Because the certified course waz blocked by aid stationz and cones, the
validation measurement was assumed to be more correct for bthis race than
the cortifiesd length. A conspicusun feature was found 31 meters prior to
the FINISH_TDWER: a manhole-cover next to a 30'-tall-black-polae. I told
Judy Lkenbervy of RACE CENTRA. (in charge of FINISH timing) that the course
was ovorsizaed a0 motors due to blockage on the course, and that timing
could bo porformed at the manhole. One hour later, when the winner
finished in about 2:10:30, I noticed a white linestape across the road
abaut. A orv 2 meters prior to the manhola. Not Kknowing which point was used
for timing, I decided to compute the validated length of each:

Moasuremonts to the manhole, S8am June 21, are: (bike wobbled)
FINISH_TOWER 224325 224980
manhole 224680 355 (31 .6m) 224630 350 (31 .1m)

Tuo days after the race I failed to find any trace of the white linestape.
I vemembar the Line being not further from the FINISH_TOMER than the west
end of the center island, 5o I measured this extromé:

23 June 1990, 9:45am ~ 10:20am, R.A.lLetson, sollid-rubber-inner-tube
10:10 &M Balbea Park 1/3 Mile
530000
536035 60358 = ride 18105/mile
542031 5994 - walk
48027 5996 ~ walk 17988/ milo 11.177/metar
g:a% aM Finish-Towor 504000
W.end island 504460 4560 - walk
Finish=Tower 504921 461 - walk 41 meters

This results in tha following validated lengths:
FINISH_TOWER = 42277 meters
manhole 42246 maters
white line 42230 metars

Hence, the 1998 RniR Marathon waﬁzignger than 42236 meters.



