
Investigation of the Stratford-upon-Avon Greenway Gravel Surface:

Bicycle calibrations and measurements carried out by 

Phil Holland and Mike Sandford on 11 Sept 2011

The Stratford-upon-Avon Marathon route includes an off-road section along the Greenway, a former railway 
line which has been surfaced with Cotswold gravel, a natural limestone gravel. The race had originally been 
measured and issued with road race certificates of course accuracy 08/303 and 09/356. However, this was 
queried in 2010 and attention was focussed on the fact that the off road part amounted to about 26% of the 
marathon distance, exceeding both the UKA and the IAAF standards for certification of the accuracy of the 
distance for a road race. 

In order to provide some information about the accuracy of measurement on such gravel surfaces we carried 
out a comparison of calibrations on the gravel surface of the Greenway with calibrations on a regular sealed 
road surface near by. Absolutely straight section of the Greenway and an adjacent road on an industrial estate 
in Long Marston were chosen for the two calibration courses, approximately 204 metres long. Nails were 
inserted at the ends of the calibration courses and the exact distances measured using a Bosch GLM250VF 
laser range finder mounted on a tripod over the nail at one end, and an array of plastic retro-reflectors located 
over the nail at the other end. 

The next step was to compare calibrations on the road and the Greenway surfaces. As shown in the following 
spreadsheets we obatined

Measurer Tyre type
and cross-section

Calibration on 
road surface

Calibration on 
Greenway gravel

Percentage 
increase on gravel

Phil Holland Pneumatic 38mm 11857.2 cts/km 11855.5 cts/km -0.014%
Mike Sandford Pneumatic 25mm 11257.5 cts/km 11258.2 cts/km +0.006%

This change of calibration is small compared with the 0.1% short course prevention factor, and in 
fact less than is seen for sealed roads with different surface textures (typically a variation up to 
0.05% see http://coursemeasurement.org.uk/measurers/report/mnsurfpt4.pdf ) If this result were 
typical of all gravel surfaces, then it would be possible to use a road calibration on such surfaces. 

However, we note that the gravel on the part of the Greenway where the calibration course was 
located was fairly smooth as shown in the photograph labelled “Smoother Section”. Most of the 
stones here were 1cm or less. Further along the Greenway the gravel was coarser as shown in the 
other photographs. A more thorough investigation would require our experiment to be repeated on a 
wider range of surfaces and conditions and with a variety of tyres before we could declare that a 
road calibration would always be adequate for accurate measurements on this type of gravel 
surface.

As can be seen in the accompanying photographs of our front tyres, Mike's tyre has picked up 
substantially more sandy dirt than Phil's. This is likely to be another variable affecting the 
calibration constant.

During our calibration comparisons we were visited by the race director and we explained our 
procdures.

After doing the calibrations described above we measured a 4 km section of the Greenway using 
our Greenway surface calibrations and compared our results with those obtained by the measurer in 
2008.

http://coursemeasurement.org.uk/measurers/report/mnsurfpt4.pdf


Section of Greenway Gravel 
Path

Distance recorded by 
measure in 2008

2008 - Holland as 
a percentage

2008 – Sandford 
as a percentage

South gate to Wire Lane gate 680.4 m +0.15% +0.11%
Wire Lane to Milcote Rd Car 
Park entrance gantry

3322.5 m +0.43% +0.48%

Given the good agreement we obtained between our calibrations on road and the smoother section 
of the Greenway, we were surprised to measure substantially shorter distances than the 2008 
measurer did. It is possible that we did not locate the 2008 measurer's reference points properly 
from his written description, although a difference of around 0.45% in 3.3 km ie 15 metres is hard 
to account for by a reference point error. 

Possibly the generally poorer surface with coarser gravel between Milcote Rd and Wire Lane could 
make our calibration done on the smoother section less appropriate. But then would not the 2008 
measurer's tyre also have suffered similar changes of calibration, so that we should have obtained 
better agreement with his results? 

We cannot rule out significant  changes in the surface texture over a period of 4 years which might 
affect calibrations. Our bikes' left slight wheel tracks in the dusting of grit as they passed over. Any 
surface where the tyre can significantly deform the surface must be questionable – soft grassed 
surfaces have been reported to affect the calibration by 0.5%.
(See http://coursemeasurement.org.uk/measurers/report/mnsurfpt1.pdf  )

Conclusions
While we obtained close agreement for calibrations done on road and a smooth part of the gravel of 
the Greenway, we got substantially shorter distances over a 4km section of Greenway than were 
obtained by the measurer in 2008. Without considerable further measurements on this course and 
investigations we can not support the certification of the courses  previously measured for the 
Stratford Marathon and Half Marathon as accurate to road race standards.

Until further work is carried out or a new measurement standard is agreed we recommend that the 
course continue to be issued with a statement of measurement which records that a measurement 
has been carried out by an accredited measurer but does not confirm that the accuracy is to road 
race standards, i.e. within 0.1%.

http://coursemeasurement.org.uk/measurers/report/mnsurfpt1.pdf
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