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Presentation Contents

In this presentation, the following two points regarding disaster
preparation / operation of Japanese Expwys will be presented,;

(1) Overview of Disaster Preparation / Operation by Japanese
Expressway Operators.

(2) To avoid damage of rain-related disasters, Japanese Expwy
Operators conduct Meteorological Observations.

And, if necessary, Early Warning would be implemented such as Road
Patrol, Speed Regulation and Road Closures in advance of Disaster
Occurrence.




1.Various disaster damages at Japanese expressways ¢

In Japan, we have a various kinds of natural disaster, such as Earthquakes, Typhoon, Volcano Eruption,
Heavy rain, Heavy Snow, and other accidents. We would like to introduce preparation and operation of
Japanese Expwy Operators against disaster, which might be good reference for your country.
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2. Definition of Important Words

@ Disaster Prevention

-Avoiding disaster damages before they occur, preventing damage from
spreading, and smooth and effective operation to recover from the disaster.

& Crisis Management

Crisis Management,
(1) - Proactive Risk Management

take proactive measures to avoid, reduce, transfer, or retain risks depending on their scale
and frequency.

(2) Post-Crisis Management
Measures to minimize losses and quickly recover from a crisis that has already occurred.
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3.1 Preparation for Disaster

OStrengthening slopes and drainage functions at key locations on expressways to improve
durability against disaster

Before
Improvement

After Improvement

Slope Stabilization Work at Joban Expressway




3.1 Preparation for Disaster

OStrengthening slopes and drainage functions at key locations on expressways to improve

durability against disaster

Before
Improvement

- After
Improvement

Slope Stabilization Work,
Joshin—-Etsu Expressway




3.2 Preparation for Disaster

w Bridge Pier Strengthening

Katashina—River Bridge Reinforcement Project

Katashina-River Bridge
(3 Span Continuous
Steel Deck Truss)
L=1,033.9m

Vibration control Damper, Rubber Bearing,
Friction Type Vibration Force Distribution
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5.1 Backup of Traffic Control Centers (TCCs)

Tasks of Expressway TCCs:
(1) - Dealing with traffic accident, ~
-requesting fire engines, ambulance:!

(2) - Monitoring facilities of tunnels —
Especially for Tunnel Fire and
react Immediately and promptly.

\/

Starting In 2018, a backup protocol

between 3 Regional TCCs establishec Niigata
TCC
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5.2 Installing Disaster Management Bases

In the event of a huge N
dlsaster, Tokyo Metropolltan KanetsuMQuy  amramJcT Hasuda SA
Area might receive Huge |

% 2<I2JCT

Damages. Tohoku Expwy @iz
J BrRICT 5 | ¢ Joban Expwy
C4]
Therefore, a Base Function Bl XY

has been installed to allow
relief efforts from the
Countryside to the Tokyo
Metropolitan Area.

EST
Higashi—kanto

N
Tokyo-wan

These base would be utilized Aqua-line

by Central Government, Police, FRRICT.
Self-Defense Forces,
Ambulances, Fire Engines,

and Road Operators
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5.2 Disaster Management Base,

Installation Example at Hasuda Service Area

Warehouse Heliport Food court as a Base space
-Traffic control equipment -Night lighting equipment -Seismic reinforcement for food court
-Disaster stockpile -Operator office -Used for disaster management base
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Gas station
-Increased oil tank capacity

Emergency gate
-Smart IC used for the gate
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6.1 Landslide Tragedy of NH had become origin of establishing
pan (18", Aug, 1968)
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6.1 EWS, History of Early Warning in Japan

» [n 1968, two tourist buses were involved in a mud slide on
NH41 in Central Japan because of extraordinary heavy rain.

» The buses dropped into the river next to the NH, which
caused the fatalities of 104 passengers.

» Historically, it was common to close section(s) of highways
after being hit by a landslide or other disaster.

» Based on this tragedy, the concept of early warning was
iIntroduced to national highways.

» Also at expressways, early warning had been introduced
from 1973.
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6.2 Early Warning System (EWS)

» F\VS aims to proactively regulate and close road section
before a disaster occurs in order to secure the safety of
road users.

» \eather stations are installed along roadway in order to
monitor real-time weather conditions so that road operators
can perform patrolling and closing road immediately.

» Road operators set a threshold based on the past disaster
events with respect to rainfall amount.
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6.2 Early Warning System (EWS)

Collection of
Weather Data

Weather Statlon (Raln Wind, emp | etc.)

P

Monitoring Threshold Value (Example)

at Office B Road Closure: Accumulated rainfall amount: 340mm

B Caution(Patrolling):  Accumulated rainfall amount: 180mm
Hourly rainfall: 30mm/hr*
*after 180mm accumulated rainfall

P

— Patrolling

— Road Closure

— Information Provision
to Road Users
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6.2 Installation Location of Weather Station

Joshin-Etsu Expressway 84.7km
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6.2 Combination of Accumulated Rainfall and Hourly Rainfall

» Accumulated Rainfall and Hourly Rainfall are counted.
» \ore reliable method (taking account of local heavy rainfall).

» However, appropriate monitoring system and human
resources are necessary.

Hourly Rainfall

(mm/hr) T

Road Closure

Disaster
Criteria Value

Start of

Source of figure:
Ministry of Land,
Infrastructure,
Transport and

Accumulated Rainfall (mm) Tourism

anjeA eulajl)

17



6.1 EWS, How to Monitor the rainfall amount

@ Method of Measuring Rainfall on Expressways

Rain gauges are installed every 10 km (on average) and observations are conducted.
<NEXCO East: Approximately 380 stations>

Hourly Rainfall: Rainfall per hour

gukl;nulat;ve Rainfall: Total rainfall since the start of rain (rainfall below 2 mm/h resets after
ours

Hourl 50 ——  Cumulative rainfall exceeds 250 5umulative
rainfa)|/| 45 standard value Rainfall
= Road closure begins ] (mm)
(mm/h) —_—
40 ; 200

NS
3 Cumulative rainfall
mulative rainfa 0 falls below the 150
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Set for each 25 =Road closure
interchange lifted
20 100

15

2mm/h or
less for 6
hours

5
0 I I--- 0

12 3 4 5 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 22 23 24 25 26 27 28 29 30

10 50

Time from start raining (hr) -
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6.2 Operation according to Weather Information

Fixed VMS indicating
sign road closure and
board closed section
indicating \
road e
criteria || . rasee 1 S
J
Closure gate
Temporary
sign board
indicating road % :
closure e : Source:
IE Ministry of
28 Land,
4 N Infrastructure,
4 Transport
Road closed and Tourism
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/ Conclusion

= To avoid slope disasters, slope protection works should be applied.
Slope protection works are effective and essential for avoiding
disaster.

» To save human lives from landslides caused by unexpected heavy
rain, Early Warning is a reasonable/feasible way.

» Please consider the application of Early Warning for your country.

» Japan has experienced many disasters such as earthquakes,
typhoons, and floods, and has accumulated experience in
responding to these disasters. We are very glad if you can utilize

Japanese experience of disaster prevention effectively at your
country.
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= Thank you for your kind attention.
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