
C I E  3 1  76  9006345  O O O L 3 b L  842  I  

COMMISSION INTERNATIONALE DE L'ÉCLAIRAGE  
INTERNATIONAL COMMISSION ON ILLUMINATION 
INTERNATIONALE BELEUCHTUNGSKOMMISSION 

GLARE AND UNIFORMITY IN  

ROAD LIGHTING INSTALLATIONS 

PUBLICATION CIE No 31  (TC-4.6) 1976 
Photocopy Edition 1990 
CENTRAL BUREAU OF THE CIE 
A -  1030 VIENNA, Kegelgasse 27 -  AUSTRIA 

Copyright International  Commission on I l lumination  

Full document details: CIE 31-1976

http://www.avadocuments.com/doc/cie-31-1976
http://www.avadocuments.com/doc/cie-31-1976


C I E  31  '76 9006145  0003362  78 9  I  

-:1  -  

C.I.E.  TECHNICAL COMITTEE  REPORT 

NM E  PFELIMINAIFE 

Ce rap p o r t  a été  p réparé  p a r  l e  Co m i t é  Technique  

" Ec l e i rag e  des vo l e s  publiques" .  I1  a reçu  l ' ap p robat i on  unanime 

du  Comi té ,  e t  i l  e s t  recommandé pour  é tude  e t  ap p ì i c a t i o n .  

C IE  4. 6  

Ce rap p o r t  n ' e s t  pas une Recommandation o f f i c i e l l e  de  l a  C IE  

approuvée  p a r  les  Comité Nationaux  des  Pays  Membres.  I1  d o i t  

ê t r e  n o t é  que  t o u t e  recommandation y fi g u r an t  e s t  donnée h t i t r e  

d e  c o n s e i l  e t  non d ' o b ì i g a t i o n .  

PRELIMINARY REMARK 

This r e p o r t  h a s  been  p repared  by CIE  Techn i c al  Cominittee 4.6 

"Road Lighting" .  I t  has  been  approved  unanimous ly  by  the  Canmi ttee  

and i s  recommended f o r  s tu dy  and ap p l i c a t i o n .  This  r e p o r t  is  not 

an O ff i c i a l l y  Agreed CIE  Recommendation approved  by t h e  National  

C o r n i t t e e s  o f  t h e  Member C oun tr i e s ,  I t  should be noted  t h a t  any 

recommendations  i n  t h i s  r e p o r t  are  adv i s o ry  and n o t  mandatory,  

VORBEMS RK UNS 

Dieser B e r i c h t  wurde vom Technis chen  CIE-Komitee  4.6 " S tras s en -  

be leu ch tung"  au s g e arb e i te t .  E r  wurde une€  ng e s  chränk  t vom K o m i  t e e  

angenommen und w i d  zum zukünftigen  Studium empfohlen,  Er i s t  

ke i ne  O f f i z i e l l  Anerkannte  CIE-Empfehlung,  d i e  von den  Nationalen  

Komitees de r  Mi tg l i ed s l ãnde r  anerkannt  wurde.  Es muss darauf h i n -  

g en i e s en  werden ,  da s s  a l l e  Empfehlungen d i e s e s  B e r i c h t s  nur a l s  

Anìef  tu n g  dienen  und n i c h t  v e rb ind l i c h  s ind .  
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Glare  i n  road  l i g h t i n g  i s  d i s t i n g u i s h ed  i n  d i s comfort  and d i s a b i l i t y  

g l a r e .  D i s comfort  g l a r e  is  q u an t i t a t i v e l y  de s c ri b ed  by a G l a r e  Contro l  

Mark which  c a n  be c a l c u l a t e d  from t h e  pho tometric  and g e a w t r i c  

q u a n t i t i e s  o f  a l i g h t i n g  i n s t a l l a t i o n .  The evaluat i on  of d i s a b i l i t y  

g l a r e  

t h e  inc rement  i n  t h e  t h re s ho l d  o f  d e t e c t i o n  of t h e  lm i n an c e  d i ffe r e n c e  

between  a r e l e v an t  o b j e c t  and t h e  road  s u rfac e .  

is  based  upon the  Holleday  formula and exp res s ed  by c a l c u l a t i n g  

The un i fo rmi ty  o f the  road  surface luminance  i s  c ha rac t e r i z e d  by the  

o v e r a l l  unifonni  t y  and t h e  l o n g i t u d i n a l  un i fo rmi ty ,  

Le  présent  rap p o r t  fo u r n i t  les  i n fo rmati ons  s u r  l e s  méthodes  pour  

c a l c u l e r  l ' éb lou i s s ement  

p ub l i c .  

e t  l ' u n i fo rm i t é  d e  luminance  e n  é c l a i r a g e  

Le premier c hap i t r e  e s t  cons ac ré  3 l ' éb lou i s s ement .  I1  d é f i n i t  les 

deux  t y p e s  d ' éb lou i s s ement  ( i n c o n fo r t  e t  i n c ap ac i t é )  e t  donne d e s  

abaques  pour mesurer  ou é v a l u e r  ces  deux  t y p e s  d ' éb lou i s s ement  à p a r t i r  

d e s  c a r a c t é r i s t i q u e s  l tnnineuses  d e s  l um i n a i r e s  e t  de s  c a r a c t é r i s t i q u e s  

g ém e t r i q u e c  d e  l ' imp l an ta t i on .  

Le second  c h ap i t r e  t r a i t e  de  l ' u n i fo rmi t é  de  luminance  e t  f a i t  l a  

s y n th è s e  des  travaux  connus  à ce jour.  Limi té  pour  l ' i n s t a n t  aux c a s  d e s  

c hau s s ée s  s èches ,  c e r ap p o r t  j u s t i f i e  e t  c o n s e i l l e  d e  l ' emp lo i  d e  l ' un i -  

fo rm i t é  g éné ral e  e t  d e  l ' u n i fo rm i t é  l o n g i t u d i n a l e .  

Si ce  r a p p o r t  donne l e s  méthodes  pour  c a l c u l e r  d i f f é r e n t s  critGres,  il  ne  

p r é c i s e  p as  l e s  v a l e u r s  l imi te s  q u i  d o i v e n t  ê t r e  u t i l i s é e s  c m e  c r i t h  '  

d e  q u a l i t é .  Po u r  c e l a ,  il f a u t  se référer au  do cme n t  C IE  No.  12/2 

(C.T. 4.6  ,  1 975).  
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Bei  der Blendung durch  Straûenbelevchtungsanlsgen  d rd  zwischen  

psycho1  og i scher und phy s i 01 og i 6 ch e r  B lend em p f i ndu ng unters  ch i  eden  .  
Die  Blendbegrenzungszahl  f6 r  psycho log i sche  Blendung w i r d  aus  

den  photometrischen  und geometrischen  Daten  der Anlage  bestimmt.  

Die  Blendbegrenzungszahl  Er  phy s i o l o g i s ch e  Blendung  beruht  

auf der Holladay-Formel und e r g i b t  s i c h  rechneri sch  a u s  de r  

SchewellenuertexhÕhung für  die  Wahrnehmung de s  Leuchtdichteunterschiedes  

zwischen  e inem  r e l e van ten  S ehob j ekt  und d e r  Fahrbahn.  

D i e  Ört l i ch e  G l e i c hm z i g k e i t  d e r  Fahrbahnleuchtdichte  wfrd durch  

die  Gesamtgle ichmãß igkeit  und d i e  Lãngsgle ichmãfi igkeit  gekennze ichnet .  
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1 . I NTROUUc T I  ON 

The p r e s e n t  r e p o r t  p ro v i de s  background i nfo rmation  on g l a r e  and non- 

un i fo rmi ty  i n  road  l i g h t i n g  i n s t a l l a t i o n s  and p re s en ts  t h e  methods  for 

c a l c u l a t i o n  t o  be app l i ed  fo r  dete rmining  the  degree  of gl are  and non- 

uniformity i n  compliance  w i th  Document CIE 12/2 ( TG4 . 6 ) ,  1 975.  The pre-  

s e n t  Report  does  not  c o n ta i n  recommendations  as  t o  t h e  r e s t r i c t i o n  of 

g l a r e  and non-uniformity  i n  an  ab s o l u te  s ense .  I n  t h i s  r e s p e c t  re fe renc e  

should  be made t o  Document  CIE 1 2/2 (TC-4.6) ,  1 975. 

2. METHODS FOR QOANTIFYING GLARE I N  ROAD LIGHTINC  INSTALLATIONS 

2.1  .  I n t r o d u c t i o n  
I i  is  g e n e r a l l y  accep ted  t h a t  both  d i s c omfo rt  g l a r e  and d i s a b i l i t y  

g l a r e  should  be  r e s t r i c t e d  i n  fi xed  road l i g h t i n g  i n s t a l l a t i o n s .  

S i nc e  a fu nc t i o na l  c onnec t ion  between  the  two k i nd s  of g l a r e  is  no t  

a t  p re s en t  known t h e  two ty p e s  o f g l a r e  a r e  most c o nven i en t l y  t r e a t e d  

s e p ara te l y .  The fundamentals  a s  well as  a survey of t h e  e s s e n t i a l  

r e s e a r c h  work c a r r i e d  o u t  so f a r  have  been  p rovided  by Adrian  (1974) .  

I n  t h i s  report methods  a r e  g i v en  for t h e i r  qu an t i fi c a t i o n .  it  should  

be  no ted  t h a t  t h e s e  methods  a r e  res tricted  t o  q u a n t i f i c a t i o n  on ly ,  

and t h a t  they  do  no t  g i v e  an a s s e s s a e n t  of t h e  l eve l s  of g l a r e  t h a t  

may be  t o l e r a t e d  i n  road  l i g h t i n g  i n s t a l l a t i o n s .  

CIE Document No12/2 (TG4 .6 ) .  1 975 c o n ta i n s  recommendations  a s  t o  t h e  

a c c ep tab l e  deg ree  of g l a r e  i n  road l i g h t i n g  i n s t a l l a t i o n s .  when de ter+  

mined i n  accordance  w i th  t h e  methods  g i v en  i n  t h i s  Techn i c a l  Report.  

2.2. Dis comfort  q l a r e  

The  method far t h e  q u an t i fi c a t i o n  of d i s c a n fo r t  g l a r e  is p r imar i l y  

b as ed  on t h e  e xp e r imen tal  work carried  ou t  by De B oer  and Heemskerck 

Veeckens  1 955, De B oer  and S chreuder  1967,  Adrian  and Eberbach 1965,  

Adrian  and Eberbach 1967, Adrian  and S chreuder  1970 and 1971 and Adrian  

1975 .  
The r e i n  

which e x p re s s e s  on an  o r d i n a l  s c a l e  t h e  s u b j e c t i v e  a p p r a i s a l  of t h e  

d e g re e  o f  d i s c a n fo r t  experi enced ,  Wordings  have  b een  used  i o  de s c r i b e  

t h e  deg ree  of 

The v a l u e  of G a s s o c i a t e d  to  d i ffe r e n t  s e n s a t i o n s  was a s  fo l l e u s  t 

th e  d i s c omfo rt  from glare is  described  by a Glare  Control  Mark 

g l a r e  c o rre s ponding  t o  th e  v a l u e s  of t h i s  o n l i n a l  s c a l e .  

G = 1  ' unbearab le  g l a re "  

G = 3  " d i s tu rb i ng  g l a re "  

G = 5  " j u s t  admi s s i b l e  g l are .  

G = 7 " s a t i s fa c t o r y  g l a re "  
C -  9 " unno t i c eab l e  g l are " .  
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The  wordingdo  no t  p u rpo rt  to  i n d i c a t e  a n  ab s o lu te  l e v e l  of g l ö r e  

t o  be recommended.  They have  n e v e r th e l e s s  been l i s t e d  here  a s  they  

have  been used  i n  t h e  experiments .  I t  should  fu rthennore  be noted  

t h a t  values  G < î  and  G > 9  have no  p r a c t i c a l  meaning,  

The s u b j e c t i v e  a p p r a i s a l  of t h e  g l a r e ,  and t h u s  t h e  a s s o c i a ted  value  

o f t h e  Glare  Contro l  Mark  i s  found t o  be  dependent  upon t h e  following 

photometric  and geometric  q u a n t i t i e s  o f t h e  l i o h t i n g  i n s t a l l a t i o n s  t 

Ig8  -  t h e  luminous  i n t e n s i t i e s  of t h e  l a n t e r n s  emi t ted  i n  di -  430, 
r e c t i o n s  making an  

t h e  downwnrd v e r t i c a l  (Iso and IB8  i n  cd) .  IBO  i s  t h e  

v a l ue  of t h e  luminous  i n t e n s i t y  emi tted  under  an  ang le  

of 80' wi th  t h e  downward v e r t i c a l  i n  t h e  meridion  p l ane  

p a r a l l e l  w i th  t h e  ro ads  a x i s  ( t h e  Co-plane according  to  

CIE  p u b l i c a t i o n  No 27 (TG2 . 4 ) ,  1973. IB8  h a s  t o  be d e t e r  

mined i n  t h e  same me ri d i an  p lcne .  

ang l e  of 80' and 8û0 r e s p e c t i v e l y  t o  

I n  c a s e s  of s t rong  to e - in  of t h e  l i g h t  d i s t r i b u t i o n ,  t h e  G l are  

C on tro l  Mark  determined  on  t h e  b a s i s  of t h e s e  luminous  i n -  

t e n s i t i e s  might  be h i g h e r  than  t h e  value  co rresponding  

t o  t h e  a c t u a l  deg ree  of g l a r e .  

I n  c u rves  or i n  cases  of ve ry  compl icated  g eometri e s  or of 

more than  two rows  of l a n t e r n s  t h e  luminous  i n t e n s i t i e s  have  to  

be  de termined  i n  me ri di on  p l an e s  through  t h e  road user' s eyes .  

For t h e  e x z c t  c a l c u l a t i o n  of G in t h e s e  c a s e s  r e fe re n c e  s hould  

be  made t o  Adrian  and Entmann 1971 .  As t o  t h e  l imits  o f 

a p p l i c a b i l i t y  of t h e  luminous  i n t e n s i t y  v a l u e s  in  t h e  me r id i an  

p l ane  p a r a l l e l  w i th  t h e  road  a x i s  i n  c a l c u l a t i n g  t h e  g l a r e  

c o n t r o l  mark  for no n - s t ra i g h t  road s e c t i o n s  and/ or compl icated  

l a n t e r n  s rrangements  r e fe r e n c e  s hould  be made t o  t h e  Techni cal  

Report,  P u b l i c a t i o n  CIE  No 30  ,  (TC-4.6) ,  1 976 e n t i t l e d  
" C al c u l at i o n  and Measurement of Luminance and  I l l uminance  i n  

Road L i gh t i ng  ;  Computer Program for Luminance,  I l luminance  and 

G 1  a re".  

h'  -  the reduced  mounting  h e i g h t  exp res s ed  i n  m. 
o f  t h e  l a n t e r n  above  t h e  l e v e l  a i  t h e  o b s e rv e r ' s  eye I 

h'  = h -  1.5 when h e q u a l s  t h e  mounting  h e i g h t  of t h e  

l a n t e r n  in m. 

-  t h e  fl as hed  a r e a  ( i n  )  of the l a n t e r n  p ro j e c ted  i n  t h e  

d i r e c t i o n  of 76" w i th  t h e  downward v e r t i c a l  in  t h e  road  a x i s  

p a r a l l e l  me r i d i an  p lane .  
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