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(Measurement and Analysis of Adaptation Luminance
in the Threshold Zone of the Road Tunnel)
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Abstract

As the standard lighting required in the threshold zone of a road tunnel is determined by the enough
contrast. Lighting design, therefore, must be determined by the calculation method of threshold
luminance based on the adaptation luminance of the driver approaching the tunnel. The veiling
luminance and the luminance in the access zone were measured at different time and in different
weather using the veiling luminance method, a kind of perceived contrast methods, and the L20 method
when the range of vision was 20 degrees. On the basis of the measured data each threshold luminance
was calculated and its results were analyzed.
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Table 1. The features of the tunnels measured
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Table 2. Angular Relationship of Polar Diagram
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Fig. 1. The image of the luminance distribution

L20He) oJgt oFe] 3] L, #5527} 71548
Aol YAEke] 20[°1(2x10[°) ] == B
To] TAE gl 43 groz A, B AL 7]

= HAHE W, HEY el

JHIE EshHs ez o7]a 9o
T2 AlEelE AR AREETHS)
AE ARt gHd 42 F
[°] Aokt U] A FE( ==,
3 3|8 Ak 7z
MIEE T3] Y& g9z 7}
A3kl o] = dlo]E|A]
FA st AZEY O] R dlolE A

l
=2
o,

et o

& o e
rr
>
N
oo ¥

T o
ﬂi-ué
o o

ot

4
1o

o
N
AN
o
i
r
Sy,

a
il
o F
4
N
=
3
)

52
o
Jo o,
~o M o
o
ot
kr
i
5\

m oofr XN ol
2 o ot o
N ogn W
A o =

K
re

S
o,
)
-z
ok
bl
i
[-'>~
ol
o
8
A
P
=

zm - A7) AnE 3] =24 A26d AlE, 20129 19

a8l 2. L20/9| J=RME =229 PC 31H
Fig. 2. The PC screen of luminance analysis
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Table 3. The areal ratios of each sector of the
tunnels
Alokzbd ¥ & ([%])
By Hl-& &
1 &7 200°1 | 56.8[°]
St & (y) 0 28.59
EA T & (o) 62.24 3431
N Z2H &(p) 35.53 36.83
A& (1) 2.23 0.27
SHEH] & (y) 0 16.17
9 p TR & (o) 62.23 48.84
o T2 & (p) 35.49 34.71
A& (1) 2.28 0.28
St & (y) 0 12.44
THH] & (o) 62.14 51.15
e i
S Ty 3174 | 3602
A& (1) 3.12 0.39
St & (y) 0 259
T & (e) 61.09 37.62
X i
B Ccauam | 3621 | 3614
A& (1) 2.7 0.34
s E(y) 27.84 37.68
Z1E A FHR] & (o) 25.56 21.96
=21 & (p) 37.58 39.26
ATH & (1) 9.02 1.1
3R] (y) 32.71 34.47
71e B TR E(e) 20.53 22.09
T 21 E(p) 37.24 42.26
A1 & (1) 9.52 1.18
T 49} B 5 U W Qd AR EHdS P
Pt L2007 27 243 AvkE Lpeh Zlo

o BT S
A F5E gl LANTIR

epge,

o] B

A A YA 2B A9 KS AA
712 225cd/meltH4l. ole}k vlaste] L20H
F A= KS 7)FEX R vron] ks
[/] OW o %o How yepdth
Al o]:7194 o)
A

. BUSITHO| O3 ZIMA Ejdo] £F Fi}
. The results from measuring of KINTEX
tunnel by the veiling luminance method

ZAYA FHI% | AAF IE [od/nm]
Hyy G /7)&
1 (112.10) V7 led/m] | HAZH | 7HEY
A8 20 1030 | 2 %(‘&711)/;3[@] 62 20 183
1550 221 TC] % 310 203
2448 11:30 B %H[:C] 136 345 226
15:30 25/2C] % 309 202
Er 5. L20®Hof Qlst ZIBIA E{Eo| =X A}
Table 5. The results from measuring of KINTEX
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Table 7. The results from measuring of the four
tunnels by the L20 method
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Fig. 3. A comparison between threshold luminance
of the morning vs afternoon of the four
tunnels(veiling luminance method)
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