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SUMMARY OF PRESENTATION



LOCATION OF JAPAN TOHOKU REGION

P Quebec C|ty E\
' - (Latltude 47° N) A
o g} N
"'_ . .b‘;b?'t [ 4/::?

T a - ayst to west 170km

I, ??" s 41 N R e, AR
Latitude 40° N :

40° ot B W

1 JAPAN

# - Tohoku region, Japan
e LT od



EXPRESSWAY NETWORK IN TOHOKU REGION

Operation work mmmE  Tohoku Expressway

=east Nippon Expressway Co,.Ltd.
= e-NEXCO .y s Cross Expressway
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CHARACTERISTICS OF WINTER TRAFFIC

& Total number of accidents over a three-year period,
and yearly average number of accidents producing casualties.
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The Number of cases

 There are many accidents from Dec. to May.

 The expressways may be closed to prevent more traffic
accidents.

 The causes of road closures : Poor visibly because of
snowstorm(40%), and trafic Accidents(20%), Earthquake(5%)



THE MEASURES OF VISIBLY PROBLEM BECAUSE OF SNOW STORM

€ Condition of visibly problem because of snow storm
in limited place

blizzard @440KP, Kitakami-area, Tohoku expressway
€ Snowdrift prevention forest




VISUAL GUIDANCE FACILITIES
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SELF- LU|\/||NOUS DELINEATORS (ELECTRICALLY-POWERED)
=D system i« - @®incandesent lamp!

- Set up in the area where impaired visibility is a
frequent occurrence

Height of delineators Shoulder  : 1.2m (from road surface)
Median strip : 1.6m ( ----- gm0

Distance between delineators | About less than 50m (depends on
radius of curvature)

%a - The cost is expensive, about $4,000 for 1 delineator.
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SELF-LUMINOUS DELINEATORS (SOLAR CELL TYPE)

-

| ‘_

- Cost for 1 delineator
[ electrically powered type : solar cell type = $4,000 : $90 ]

- It's possible to being fixed easily by a metal band( to existing
snow poles.)
Height of Delineators About 2.0m (from road surface)

% Distance between Delineators | 100m (as a test)
i wge © The brightness are inferior to electrically-powered

15 ST
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VISUAL GUIDANCE FLAGS

':hﬁl--l ) 1.4-& N ! <

~ #lostfallation, ... -

« The flag having reflector (it reflect the headlight)
» Fluttering provide visual guidance [aam

e |t can prevent snow sticking by fluttering.
e Set up on existing snow pole

. Easy to set up

%ﬁ}\ Height of Flags 2.8m (from road surface)
““laee | Distance between flags 50m




THE BLUE - LINE

€ Spraying the Blue Line

The BLUE LINE :_ Water + p|gment( 1000 e .gb \ 5 ﬁ]}\
. Mixed liquid is harmless to living creatures and the =2 22K
enviraBigiek-Blue Line (Top) About 1.0m (from road surface ) %ﬂ

Width of Line 30cm ~ 40cm

; - Driver assistant can control to spray in cabin.
- It needs enough snow bank to spray Blue Line.

- It's possible to spray Blue Line at 20ml/Lliter.



MOVIE OF SPRAYING THE BLUE-LINE

Working at 60 km/h




Verificaition of effect to improve visual environment

« How degree can driver recognize visual guidance

facilities in poor visual environment?

— (1) Questionnaires to frequent users

o Self-luminous delineators
(electricity-powered type, Solar cell type)

e Visual guidance flags
* Blue Line

— (2)Fixed-point observation by video camera
e Self-luminous delineators

(electricity-powered type : Incandescent lamps)




THE RESULT OF QUESTIONNAIRS [DELINEATORS]

eSolar ceII-owered self- Iummous delineators do not glva off as

strong a light as the electrlcaiiy powered ones
* Increasing the brlghtn ss'of the Ilght (Impro::ung function of
solar cell- powerdt

e Placing them cloSer to “eac‘lﬂm present situation)

Furthermore, we need to improve the function
and verify method to set u




THE RESULT OF QUESTIONNAIRS [VISUAL GUIDANCE FLAGS]
& Differences in the visibility of visual guidance flags depending on area
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Q2 Question Q3 Q4

» Flag has good effect of visual guidance even when visual environment is

bad :
gThe lmage of .0
 As the visual environment deteriorated, the number S EVES ﬂhenomen@n -

The height of setting up flag is too high, 2.8m.

"Q1 When night time visibility

! Good
IEE45555555555555555555555
-Q2 | When daytime visibility is

l ‘Poor’ due to snow storm.

Parcentage of Yes [%]
al
o

:Q3 When night time visibility is
g ‘Poor’ due to snow storm.

=

o EEEEEEEEEEEEEEEEEEER L

-Q4‘When night time visibility is S

. ‘Poor’ due to heavy snow fall.

—=Set up flags lower and continually, in the area that
they are not buried by snow bank growing
"7/; '.(forfLﬂgéHof'carqera) g




THE RESULT OF QUESTIONNAIRS [THE BLUE LINE]

______ o mmm mmm oy,

EYes Ol don't know ONo ‘

Answer the following questions under a 100
driving situation that is visibly problem due to
snow storm and heavy snowfalls 80

Q1 The band of blue color on the

the field of vision is poor
[YES 5%, (43people/57people)

Q2 The reason is that the
shoulder can be seen by the Blue- || Q3Blue line can help driver at night time
line [Yes 82%, in poor visibly [Yes 46 %
« Good height location = [YES 4ivs .
 Good width = [YES 83% (45/54peop|e), NO th|n17%) ) -

(46people/56people) ]

The dlsplaced snow covers onto the sprayed surface ,

the Blue Line can no longer be seen.

Durab|I|tv and VISIb|V at nlqht tlme are problems

.LI:. ]



INVESTIGATION OF HOW ARE SELF LUMINOUS DELINEATORS SEEN

p° Backward-
CCD J¥’ 7 2 scatter
camera ~ :, # - visibility

OObservation' equipmeht In 0V|ewp0|nt of Cam_era
position (by degital camera)
—There are 10 delineators.

1.2m was decided from

' Int of ordinar
’) ViSR0SI dina y Investigation term : 1 month
g motorcar (From Feb to March in 200¢€




INVESTIGATION OF HOW ARE SELF-LUMINOUS DELINEATORS SEEN

Visibly 48m

Liner distance 337m Liner distance 54m| |

nghtlﬂl @F‘ e L E Nighttire
iBi

3 f.-

Good Nisiliity. SEIZh = Poor vibi

 When visibility is good, we can recognize 10 delineators.
= (The liner distance to 10" delineator is 337m from camera)

*\When visibility is poor, we can recognize only 2 delineators
= (The liner distance to 2" delineator is 54m)
£
Québec



DELINEATORS WHICH CAN SEEN FROM CAMERA

& Visibility and the linear distance to the farthest self-luminous

delineator visible on video
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- eDuring the daytime,"t-h-é d'}stan-c-e of visible delineator reduce
to half (due to the bright surroundings.)

— Because of the greater contrast in light intensity
between the lights and their surroundings.

~(L— The delineator is able to support driving even
=2 when poor visibility such as snowstorms.



CONCLUSION

& Effect of visibly problem measures
Kind Suitable place Feature Bad point
Self-luminous delineator [ANAFETEERo R esEasy to *Expensive for
(Electrically-powered) much visual remain as an | 1 delineator
problem Impression
Self-luminous delineator [alEE VARG Low price *Brightness is
(Solar cell type) LSCIRERMEREIRERE .St yp easily | 2 little bit low
Visual guidance flag ARl CERalea R EIS e Protect from | «The color is
visual problem due REE[«€X(le getting worse
to snowstorm snow after years
Blue-Line g CEVARS eIz « Show the «Durability
area location of | «vjsibility
« An area where shoulder during night
Whiteout occurrence time

We need to choose the best measure
which 1s suitable for snowfalls, frequency of

snowfall, wind,structure of road and size of snow bank.




Thank you so much for listening my presentation.
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& Cost of visual guidande facilities.
o Self-luminous delineator (electrically-powered ; LED type)

Construction extension : 2,700 m 1 $9.7 million / km
*Number of installations : 67 ligts ~ $ 390 thousand / light
eConstruction cost :$ 26 million _ (Installation interval : 40m )

« Self-luminous delineator (sollar cell powered ; LED type)

*The cost of materials : $ 65/ light } $ 1800 / km (Installation
$ 90/ light interval : 50m)

 Visual guaidance flag $ 920/ km

*The cost of materials : $ 46 / flag (Installation interval : 50m )
(only one side is set up)

 Blue Line
* The cost of coloring materials : $ 60 / 3Liter (= 2,000mixed liquid =

KDL ost of work(3 workers, etc.):$100/one time of work (= 40km/one
time) $160 / one time = $40 / km

*The lease charge of work machine : $ 900 / 3months | _
(2t truck + power sprayer) [Initial cost] | [An initial cost is excluded.]




€ Work specification of blue line

. OV

= - T —— -

The parabolic top H=0.8m
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® Installation comparisons of visual guaidance flag
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Whiteout
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