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Tunnel Facilities Management and Control System

by Akira MOCHIZUKI, & Jiro HORISAWA

A tunnel facilities management and control system had been developed for the Toyama Office of the Ministry of Land, Infrastructure
and Transport, Government of Japan. Mangement and control can now remotely done via the Web for tunnel ventilation, measurement,
fire fighting, defrosting, water drainage, etc. Servers are installed in respective offices for totalized facility data access, including log

books and equipment drawings.
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Table 1 Specifications of tunnels
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Table 2 Equipment for surveillance (Tunnel ventilation)

IEME | s R BhIL IAVE [y - e
5H unnel name | (0o 5 ) IE S IS HH Unnelname | p oy op bRV 2
Ttem Kurikara Genpei Shiroyama Ttem Kurikara Genpei Shiroyama
X 55 Sry b7 7
lc—lfilisaﬁon 3HE 24k 3HE2#% 3HE 2% J/etlfa/n b7T JF-600 X 127 | JF-1250 X 3% | JF-1000 X 4 &
Eipidis km/h T—2AT T ~ B N
Vehicle velocity 60 60 60 Booster fan BF-1000 X 215
kYR VIEE m FIorH %
Tunnel length 97 817 1340 Disconnecting switch box 61 3 61
o5 T T A m* Iy rE—LEY S
Cross section area of tunnel 46.2 62 426 Low voltage distribution board 3l L 21fi
b poARE ] m AHE
Key diameter of tunnel 75 798 69 Instrument board L Ll LI
iRl Rzl E: A/ COiF s s .
Traffic density (number/h) 1740 1740 8600 CO analyzer meter 21 2% 21
RIS % VI . .
Percentage of motor trucks 215 215 38 Visibility meter 25 25 25
HLRIE R m AVl o " =N
Width of road 7 7 65 Anemometer 29 Ia 17
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Table 3 Equipment for surveillance (emergency facilities)
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Ttem Kurikara
HRE T .. p .
Fire water pump KR Y 7 14880 mm 185 kW X 1H
IEAR> 7 oo s . 2
Booster pump KR Y7 840 mm 3.7 kW x 214
fgsz ;:mp KRS 7 LIE40 mm 075 kW x 15
WA BERiEE A R L4a*
Fire hydrant (A Type) -
KA BEETEB Y 5k
Fire hydrant (B Type) o
FAARRERE KT 34
Hydrant H
HEhs s 3 %
Pressure Tank 1.2 m® x U950 mm x H 2510 mm x 13&
BEAKE .
Water pipe DCIP, SGP etc x 13X
R T i
Pump control board
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Emergency facilities board
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Photo General view of remote monitoring and control system
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Fig. 1 Graphic display for monitoring area (Office)
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Fig. 2 Graphic display for monitoring area (Branch office)
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Fig. 3 Block diagram of system
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Table 4 Surveillance items (ventilation facilities) Table 5 Surveillance items (Emergency facilities)
AL H ) e PRI H ) Pete
Surveillance items Monitoring Control Surveillance items Monitoring Control
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Fig. 4 Graphic display for monitoring and control
(Tunnel ventilation)
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Table 6 List of functions

2 QRS ViE
X5 R Realization meth(id of functij)n
Function Description of function B | HERPT | T
Local | Branch| Office
office
TR B R TR
Monitoring area | Monitoring area o Web Web
UL IR T SR SR 2R o
Monitoring Machine condition o Web | 777%
VREFOR e
gi;tfr — | web |[779¥%
Bl 2R e
Process value o Web | 777%
i B R e SR E — NIRRT AR e
Remote control | Control mode/process o Web | 7794
RIS I ST 2 MBS E A v 2= S
b3l Alarm message o Web | 7774
Alarm guidance AR v VR
Flicker of system graphic — Web | 7994
display
BERED ) R F o5 -
Supposed cause list of trouble o Web | 777%
BRI ) A b 2R o
Trouble-shooting list o Web | 777%
7 — 7 ERE | RSO EIEFR oo
Data recording | On-off report of tunnel o Web | 757
A - A - EMIER
Daily, monthly and — Web | 7974
annual report
AR TE T {2 A B R | v e
Safety Monitoring | Picture Web | 779%| 77 7%
TR RO BB RE | ORI Bl A P IR A B
Facility data Inspection, maintenance — T77%| Web
management history administration
BT - e AL
Drawing sheet, report — T7%| Web
management
WIS TR RE | 45250 M O MR BT 725 BT
Alarm tendency | Alarm tendency diagnosis — 779%| Web
diagnosis of tunnel ventilation
o
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Fig. 5 Graphic display for monitoring and control
(Emergency facilities)
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Fig. 6 Graphic display for exchange list
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Fig. 7 Graphic display for wave graph of frequency analysis
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