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(This test report includes 5 pages)

1. Application

Applicant: Zehntner GmbH
Testing Instruments
Gewerbestrasse 4
CH-4450 Sissach
Switzerland

Dated: January 25, 2006

Subject: Determination of the suitability of the measuring instrument ZRM 6013 Zehntner-
Retroreflectometer RL/Qd for measuring the luminance factor for diffused 
illumination Qd and the luminance factor for retroreflection RL

(definition cf. EN 1436) of road markings

2. The measuring instrument

Description (taken from the manufacturer’s data):

The measuring instrument ZRM 6013 is designed as a combined instrument for 
measuring Qd as well as RL. It can also measure RL only or Qd only. The ZRM 6013 
is a portable, accumulator-powered measuring instrument. The measuring geometries 
used in the instrument conform to the requirements of EN 1436. For the measurement 
of Qd and RL, two different light sources are being used. For the Qd-measurement, 
instead of a sphere, the inner area of a spherical segment between two parallel circles 
is being used for the illumination of the measuring area.

The measuring area is 52 mm x 218 mm. The measuring area is for

- night visibility [RL] 0 to 20’000 mcd . m-2 . lx-1

- day visibility [Qd] 0 to 318 mcd . m-2 . lx-1



3. Executed measurements

Measuring principle: measurable variables are

1. The luminance factor for retroreflection RL according to EN 1436: Illumination of 
the surface of the marking in an angle of 1,24°, measurement of the retro-reflected 
light in an observation angle of 2,29°.
2. The luminance factor for diffused illumination Qd according to EN 1436: 
Illumination of the surface of the marking with diffused light, measurement of the 
reflected light in an observation angle of 2,29°.

Test samples: 22 samples of different markings with enhanced night visibility in wet condition have 
been used as test samples. The kind of surface is noted in the following tables. All test
samples were in a new state.

Execution of the measurements: For all samples, the luminance factor for diffused light and the 
luminance factor for retroreflection have been measured once with the instruments in test and once 
with the measuring instruments Reflectometer Qd 30 and LTL 2000 from the company Delta Lys & 
Optics. The instruments have been positioned in such a way, that approximately the same part of the 
surface of the marking has been measured. The measuring area of the instruments is considerably 
comparable. Therefore 3 readings were recorded for every instrument for each sample. The average 
value has been used.

The measurements have been carried out in accordance with the operating manuals of the instruments.



4. Measuring results for the luminance factor for retroreflection RL

Table 1: Measuring values and deviation for RL

Sample Kind of surface of the 
marking

RL [mcd · m -2 · lx -1]

no.
LTL 2000 ZRM 6013

common 
average ø

deviation in % 
ZRM 6013 to ø

1 big reflective beads 87 90 88.3 1.5
2 ditto 122 114 118.0 -3.1
3 ditto 202 193 197.5 -2.3
4 big reflective beads / profiled 218 209 213.3 -2.0
5 ditto 118 108 113.2 -4.6
6 ditto 201 206 203.5 1.1
7 ditto 105 96 100.5 -4.5
8 ditto 745 725 734.7 -1.4
9 oversized reflective beads 145 144 144.7 -0.5
10 lateral profiled 379 340 359.3 -5.5
11 smooth agglomerate on two 

component paint
300 295 297.5 -0.8

12 rough agglomerate 311 336 323.7 3.9
13 diagonal rolled 151 142 146.8 -3.1
14 very rough aggregates, 

cuboidal
186 186 186.2 -0.1

15 profiled 194 175 184.7 -5.2
16 rough aggregates 98 91 94.5 -3.7
17 very rough drop on materials 

and aggregates
451 422 436.3 -3.3

18 agglomerate on two 
component paint

219 212 215.5 -1.6

19 foil, profiled 390 370 379.8 -2.6
20 foil, rhombical profiled 320 299 309.5 -3.4
21 big reflective beads 288 278 282.7 -1.8
22 45° profiled marking 286 289 287.5 0.5

all samples -1.9

Diagram 1: Trend and coefficient of determination for RL-values



5. Measuring results for diffused illumination Qd

Table 2: Measuring values and deviation for Qd

Sample Kind of surface of the 
marking

Qd [mcd · m -2 · lx -1]

no.
QD 30 ZRM 6013

common 
average ø

deviation in % 
ZRM 6013 to ø

1 big reflective beads 194 187 190.3 -1.9
2 ditto 202 199 200.7 -0.7
3 ditto 176 173 174.7 -1.0
4 big reflective beads / profiled 223 211 217.0 -2.9
5 ditto 176 171 173.2 -1.4
6 ditto 213 206 209.3 -1.8
7 ditto 252 248 250.0 -0.9
8 ditto 246 246 246.2 0.1
9 oversized reflective beads 178 175 176.5 -0.8
10 lateral profiled 166 161 163.5 -1.7
11 smooth agglomerate on two 

component paint
195 185 189.8 -2.7

12 rough agglomerate 222 217 219.5 -1.3
13 diagonal rolled 175 169 172.0 -1.7
14 very rough aggregates 185 183 184.0 -0.5
15 profiled 229 223 225.7 -1.3
16 rough aggregates 179 182 180.5 0.8
17 very rough drop on materials 

and aggregates
235 224 229.7 -2.5

18 agglomerate on two 
component paint

186 180 183.3 -1.6

19 foil, profiled 209 207 208.0 -0.6
20 foil, rhombical profiled 235 231 232.8 -0.8
21 big reflective beads 252 245 248.2 -1.4
22 45° profiled marking 208 196 202.0 -3.0

all samples -1.4

Diagram 2: Trend and coefficient of determination for Qd-values



6. Valuation of the measuring results

6.1 Luminance factor for retroreflection RL

Table 1 shows that the measured values of the ZRM 6013 differ by a maximum +3.9% / -4.5% from 
the common average of both measuring instruments. The mean deviation amounts to + 1.9 %.
In diagram 1 it is apparent that the coefficient of determination is R = 0.9983. So the measured value 
is almost identical.

6.2 Luminance factor for diffused illumination Qd

Table 2 shows that the measured values of the ZRM 6013 differ by a maximum +0.8% / -0.3% from 
the common average of both measuring instruments. The mean deviation amounts to +1.4 %.
In diagram 2 it is apparent that the coefficient of determination is R = 0.9949. So the measured value 
is almost identical.

6.3 General performance evaluation

The deviations of the measured values of the instrument ZRM 6013 from the common average are 
within the acceptable range of accuracy for measuring the luminance factor for diffused reflection Qd 
as well as for the luminance factor for retroreflection RL. For this reason, the instrument is qualified 
for measuring RL and Qd.

For passing on or for publishing the whole test report has to be taken into account. For passing on or 
for publishing only extracts you need the written approval from BASt.

(U. Ellmers) (R.Keppler)

22-2006 from BASt dated 03.07.2007














