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KOSTOLAC VIMINACIJUM HALFMARATHON
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SUMMARY OF MEASUREMENDSTOLAC VIMINACIJUM HALFMARATHON
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Date of measurement:23. 3. 2019

How many measurements of the courseere made? 1

Name of measurer: Borut Podgornik

How much of the road width is available to runners throughout the length of the road race course?

Entire width of the road is available runners on the whole course

If the route atturnscannob S RSEAONAROGSR Fa G(GKS adK2NIS&aid L2adaAro
will apply, and how these will be enforced?

The course was measured as the shortest possible rontde roac.

Length of course after any adjustmen21.097,58 m

Difference betveen longest and shortest measurement/

Which measurement was used to establish the final course length and WHY?

The final course length of the course was establishféel bicycle postcalibratiomnd moving the
turn 1 for 239,27m onwards



OVERVIEW OF THE MEASUREMENT PROCEDURE

Kostolac halfmarathors a traditional event, organizedy Cultural centeKostolacand Association

al NI G2y ¢ A.Yhe tated) thd\éSdntfoQhis year is Saturdagi4th Septembemith start at
10.00in the morning The course isun inone lap with 2 turning points with spectacular finish in ancient
Roman village Viminacijum

Approximate number of participants will lr#ound400, having almosB00 already last year.

| havefound an appropriatglacefor caibration courseon pedestrian pattalongB2 OS 5A YA GNR 2SS GA 6
where also the starting strait will take pla¢seepictures 1 to 4). Unfortunately the strait isn't quite 300m

long, as was unappropriate to lenghtendiourse over the crossing roafigl of cars all the time. So |

was satisfied with 293,00 m as this was the only solution very close to the city center (and starting place).
Bicycle calibration was done before and after the measurement aarmdstrd procedure on this course.

The measurenent of the coursavasverysimple | startedat starting lineand made a ride with a bicycle in
running direction on shortest possible rousecompanied with a Police carthe front, sometimes on the

back (dependon traffic situation) So | made amtermediate(provisional)oint 1, whereadjustment

was possible due to almost traffic free road to village Ostmwvardsand turned back. Next point was

turn 2 which should remain fixed as there was no space to go any further. Then I ride the thikenal/

to the finish line in Viminacijum. The distance came out as 20619,04 m, which was way too short, but this
was expected as the starting line was moving way forward comparing to previous editions. Then | made a
postcalibration of the bike and retuo provisional point 1 and measure half of missing distance onwards
to get new turn 1 (see pictures 6 and 7) and correct distance for halfmarathon (see data sheet below).
drive nails at this pointas at turn 2 and starijito a road and made all necesgghotos (see in an

appendix)

The coursdsee pictureld) is on tarmac roadll the wayanda bitundulating(see picturel5), the
difference betweerthe lowest andthe highestpoint is 26m. Start is ai75m andfinish at 67m, the
distancebetweenstart and finisHine in strait line isapp. 5,3km.



DETAIL OF THE CALIBRATION COURSE
1 NameofeventY2d G2t O AYAYylI OA2dzYy KIFfFYFNFGK2Y n¢ NI
2 City/town: Kostolag¢Serbia

3 Location of calibration coursgedestrianpath on theright side inSdirectionbesidemain road

B2 OS 5 A YA i N&adt §@mparallefieft iaB Sdvertising column in front of Sports halll

Kostola¢6,01 m diagonaleft from near edge obus station(see picture 1 and 2, finish 3,52 m after

GKS flrad tA3KEG LRES 2y (KS NRXIKI 1,82mRSoredhd g NS ONP
short pillar at the edge of the pedestrigmath (see pictura 3 and4).

4 Length of calibration course29300m

5 Datemeasured:23. 3.2019

6 Method used to measure calibrationcourse:n Y a0 SSt Gl LIS o6wunc/ I pnbo
7 How many times did you measure the calibration cour@a?

8 Measurement team leader: Borut Podgornik

9 Address of team leaderStaneta Seerja 14, 2000 Maribor, Slovenia

10 Phone contact of team leader:386 41 664412

11 Email address of team leadeporut.podgornik@triera.net

12 List names and duties of team membetdelena Javornjkassistant

13 Is the calibration course: STRAIT? YES PAVED? YES
14 How are the start and finish points markedPK nails

15 Are the start and finish points located in the road where a bicycle wheel can touch them?
YES
16 Number of full tape lengths5 + 43m Total length: =293m




STEEL TAPING DATA SHieEmeasuring a calibration cour$e

Name of calibration course:pedestrianpath beside 2 0S8 S5AYAGNAR2SOAG &G NBS

City/town and State: Kostola¢ Serbia
Date: 23.3.2019
Start time: 10.15 Finish time: 11.00

Pavement temperature:  Start 14c / Finish1l4c / Averageldc /
(thermometer shaded from direct sun)

Measurements and calculations:

1 First measurement. This establishes tentative start and finish marks which should not be
changed until the final adjustment on line 6 below.
5 x 50,00m + 43,00 = 29300m
# tape distance per partial tape measured
lengths tape length length distance

2  Second measurement. This checks the distance between the SAME tentative start and finish
points marked in the first measurement, but use new intermediate taping points.
5 x 50,00m +43,0045 = 2930045m
# tape distance per partial tape measured
lengths tape length length distance

3 Average raw (uncorrected) measurement of cours29300275m

4  Temperature correction. Use the average pavement temperature during measurement. Work
out answer to at least seven digits lmad the decimal point.
Correction factor = 1.0000000 + (.00001164q 20] )
Correction factor =0,9999304
NOTE: For temperatures below 20C, factor is less than one
For temperatures above 20C, factor ieger than one

5  Multiply the temperature correction factor by the average raw measurement of the course
0,999304 X 29300275m = 292,9823570086

correction factor avigw measurement corrected measurement

6 | moved the finish mark fd@,8 cm onwards and drive PK nail into the road.

Final (adjusted) length of calibration cours93,00m



BICYCLE CALIBRATION DATA SHEET

Name of event: Kostolac Viminacijuf I f FYF N} G K2y n¢ Ny £ STA2yF NI L
Date of measurement 23. 3. 2019

Name of measurer:Borut Podgornik

Length of calibration course:293,00m

PRECALIBRATIONide the calibration course four times, recording data as follows:

Ride Start Count Finish count Difference
1 00000 03218 3218
2 03218 06436 3218
3 06436 09655 3219
4 09655 12873 3218

Time of day: 11.05 Temperature: 15c /

WORKING CONSTANTiumber of counts in one kilometre, calculated from gre-measurement
average count, and multiplied by 1.0 KS o &a K2 NI O2dzNBS LINBGSyliAizy Tl

Premeasurement average count321825
Counts per km = prmeasurement average count x 1000/length of calibration course in metres
Working Constant = counts pkm x 1.001 10.994,7721843

POSTCALIBRATIONide the calibration course four times, recording data as follows:

Ride Start Count Finish count Difference
1 61000 64217 3217

2 64217 67433,5 32165

3 674335 706495 3216

4 70649,5 73866 3216,5
Timeof day: 13.15 Temperature: 17c /

FINISH CONSTANThumber of counts in one kilometre, calculated from the posasurement
average count, and multiplied by .01 KS o &a K2 NI O2dzNBS LINBGSyliAizy Tl

Postmeasurement averageount = 3216,5
Counts per km = posheasurement average count x 1000/length of calibration course in metres
Finish Constant = counts per km x 1.0010-988793515358

CONSTANT FOR THE BAhe average of the working constant and the finish constant =
10.991,782849829



COURSE MEASUREMENT DATA SHEET

Name ofevent:Y2a G2t I O
Name of measurer:Borut Podgornik
Date of measurement:23. 3. 2019
Start time: 11.20 Temperature:16c¢ /

Finish time: 13.30 Temperature:17c /

Constant for the Day:10.991,78284982%ounts/km

MEASUREMENT DATA

+AYAYlF OA2dY KFEFYFNFGK2Y ne¢Ng b

GdzNy ¢ 2y GKS y2 yIY

Ostrovo village; see pictures 6 and 7

Measured point Counter | Cumulative | Cumulative | Adjustment
reading | counts distancein | inm
m
Sartcon. 2 OS 5 A YsketNdici/S ¢ 12000 | 00000 0,00 /
center,parallel tothe start of calibration
course, just R5m left ¢ seepicture 5
Point1 ¢ provisional (on the road to 57330 45330 4123,99 + 239,27
Ostrovo village)
Tun2¢cAy FTNRBY G 2F a2i|132550 | 120550 10967,28 | + 47854
before the Danube river, 4,35m right from
2nd to last light pole on the left side, 11,05
m before righ pillar in the gate to the mote|
¢ see picturs 8 and 9
Finishg in the AncientRoman village 238640 | 226640 20619,04 | +47854
Viminacijum, far edge of main gate into an
atrium ¢ see picturs10 and 11
Point 1¢ provisional (on the road to 75000 | 00000 0,00 /
Ostrovo village)
TunlcHpIHn Y 0STF2NB |7760 |26 23927 /

RECAPITULATION OF MEASUREMENT

Measurement:
desired lengh of the course: 21.097,50 m

measured course20.619,04 m (= 478,46 m too short)
missing distance:47846 m: 2 = movingprovisional point Xor 239,23 m onwardsto get correct

Turn 1

Halfmarathonlenght: 21.097,58 m (= 8 cm too long)

f



CALIBRATION COURSE STARiTture 1)

CALIBRATION COURSRRT (picture 2)




CALIBRATION COURSE FIN(®Hture 3)

CALIBRATION COURSE FIN(PHdture4)




START (pictureb)

TURN X (picture6)




TURN 1 backwards (picture 7)

TURN Z; (picture8)



