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STUDY OF PUBLIC ADDRESS SYSTEM FOR EMERGENCY EVACUATION IN 
TUNNEL OF YOKOHAMA CIRCULAR NORTHEN ROUTE METROPOLITAN 

EXPRESSWAY  
 
 

1* 2 3 
 

Tomoki NISHIOKA1* Hiroki YOSHIO2 Hidenori GOTO3 
 
In The Metropolitan Expressway, public address system for emergency evacuation in the tunnel of AA 
grade has been installed. This system is the equipment for evacuation guidance to inform drivers as soon 
as possible by the road administrator, in case of fire or other accident in the tunnel. On this system, it has 
been studied for the introduction of voice time delay technology that takes into account the reverberation 
in the tunnel; experiments in place of a large sound source like a jet fan; speaker improvements in the 
curved portion such as Ohashi JCT; and additional sign sounds considering the area which is expected 
difficult to ensure the clarity. In addition, to encourage a more rapid evacuation duaring a accident, study 
of effective messages in consideration of ergonomics has been underway. In this paper, We report on the 
study including improvements about public address system to adopt in Yokohama Circular Northern 
Route, which is scheduled to open at the end of this fiscal year. 
 

     Key Words : tunnel disaster prevention, public address system for emergency evacuation, time delay technology, 
sign sounds 

 
 

 
310.7km 12% 37.3km

29 3
8.2km

5.9km  

( 18.2km)

 

 

 
 
 
 
 

 
1  Metoropolitan Expressway Company Limited,  ( E-mail:t,nishioka801@shutoko.jp) 
2   Metoropolitan Expressway Company Limited 
3   Oriental Consultants Company Limited 

B1−2

- 77 -

地下空間シンポジウム論文・報告集，第 22 巻，土木学会【一般投稿論文】

Proceedings of the Symposium on Underground Space Vol.22,JSCE



2

15
16

18
19

20
21 JCT

22
26

27

1) 2)

5

2
5 150m

3 4 25m
5 R-25 50 75 100 125

3

11
( )

R-
25 R-100 “ ”

R-125 “ ”

7.0 9.0 12.0 15.0 20.0

- 78 -



3

s1 s2 s3 s4 s5

without time-delay
with time-delay

st
ep

 c
at

eg
or

y

7 [s]

Speech-rate 

9 [s] 12 [s] 15 [s]

without time-delay
with time-delay

2

3

4

5

6

1
20 [s]

6-

Speech-rate 

without time-delay
with time-delay

without time-delay
with time-delay

s1 s2 s3 s4 s5

without time-delay
with time-delay

st
ep

 c
at

eg
or

y

7 [s]

Speech-rate 

9 [s] 12 [s] 15 [s]

without time-delay
with time-delay

2

3

4

5

6

1
20 [s]

6-

Speech-rate 

without time-delay
with time-delay

without time-delay
with time-delay

4kHz

15

4

320Hz

2

3

4

5

6

1

6-
st

ep
 c

at
eg

or
y

Reverberation time (500 Hz, in octave band) [s]
20 15 10 6 4 2

without time delay

with -delay

-

time

2

3

4

5

6

1

6-
st

ep
 c

at
eg

or
y

6-
st

ep
 c

at
eg

or
y

Reverberation time (500 Hz, in octave band) [s]Reverberation time (500 Hz, in octave band) [s]
20 15 10 6 4 220 15 10 6 4 2

without time delay

with -delay

-

time

without time delay

with -delay

without time delay

with -delay

-

time

320Hz
2kHz 2.5kHz

3.2kHz 4kHz 5kHz
4k 320Hz

640Hz 500Hz 400Hz 250Hz
13

9.0

320Hz

- 79 -



4

4kHz

20.0
15.0 10.0 6.0 4.0 2.0

14

9.0

JCT

JCT 1/30

M4

4 (S1 S4)
M4

(a) S1
S2

2

S3

(b) S1
S2

S3

JCT

- 80 -



5

(l1)
(l2) (1/2λ)

5)

NHK
Docomo

A

+250 +200 +100 0 -50 -100 -200-150 -250 -300+50+150+300

JF39
JF40

JF41
JF42

JF43
JF44

No.16-23

Unit: m-350

1 2

1 2

2
1

1

23

A

- 81 -



 

 6 

 
 

 

1 
 

.
. 

2 . .
. 

3 .
. . 

4 .
. . 

5 . ,
. . 

6 .
. . 

 
300m S/N

10dB

 

S/N
M1

 

 
 

0

1

2

3

4

5

1 2 3 4 5 6 1 2 3 4 5 6

3

5

 
 

 

0

1

2

3

4

5

1 2 3 4 5 6 1 2 3 4 5 6
5

 
 

 

 
 

 

( )
21

 

3 4 6 1

 

 
 
 

 
27

 

- 82 -



 

 7 

1 
 

.
. 

1’ .
.  

2 .
, . . 

3 . . 
. 

4 , . , .
. 

4’ , . , .
.  

 
 

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5

1 1’ 2 3 4 4’ 1 1’ 2 3 4 4’

5

 

 
 

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5

1 1’ 2 3 4 4’ 1 1’ 2 3 4 4’

5

 

 
 

 

27 2
 

 

 

31
( )

1 4
 

 

28
90%

3
10%

n=31
 

 
 

 
1
0

0%

’
1

3%
2
2

7%

3
13

42%
4
1

3%

4’
14

45%

n=31
 

 
 

 

2 3
 

 

4
3  

 
 

 

 

 

- 83 -



 

 8 

 
 
 

 
1) 

pp.54-59 2007.  
2) 

pp.841-842 2005.3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3) 

pp.1033-1034
2005.9. 

4) 

pp.1015-1016 2007.9. 
5) 

31 2015. 

- 84 -


