—

HKXIV* World
Road Congress

Mexico 2011
Mexico City 2011.

Issues and Lessons Learned from
the Great East Japan Earthquake

Ministry of Land, Infrastructure, Transport and Tourisn



— S —

Contents of Today’s Presentation

. Overview of the Earthquake and Tsunami

. Damages on Roads:
Lessons Leaned from the Past

. Recovery of Roads:
Emergency Recovery for Affected Area

. Issues in Road Infrastructure:
For the “Next” Great Earthquake







Overview of the Earthquake

¢ “The Great

March 11, 2011.
« This was the 4th largest earthquake in the world since 1900.
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« Earthquakes and tsunamis occur when accumulated stress
of a plate bounces back.

* Probability of this earthquake in 30 years was 99%.




* On the Sanriku Coast, massive tsunami was generated.
* Flood height from the tsunami reached 40 meters.
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Human and PropertyDamae

Number of persons killed/missing
by prefecture

e

 Killed 15,783 persons f
* Missing - 4.086 persons "
* |njured . 5,932 persons

 Total collapse :115,185 buildings
- Half collapse :162,2/76 buildings
(As of September 12, 2011)
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Large-scale Liguefaction

* In Tokyo Capital Area, liquefaction affected at least 42km?=.
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2. Damages on Roads:
Lessons Leaned from the Past




« Damages were caused on roads
In wide areas.

* 15 expressway routes and 69
sections on the national highways
were closed, mainly in Tohoku
Region.

EXxpressway

= National highway

x Closure on expressway

X Closure on national highway




« Embankments fell on the traffic lanes at 21 locations.

* None of 1,079 expressway bridges In the stricken areas
was collapsed.

Length # of
Raiit in Damaged # of
OU® | service | Embamk- Dama_ged
(km) ments Locations
on Lanes
Tohoku
Expwy 698 93 16
Joban
Expwy | 242 116 1
Other 680 137 4
Total | 1,620 346 21
locations locations




] —— — — — — —o—

 Damage on National Highways

« On national highways, a lot of damages were observed

(e.g. small cracks on the road surface).

* None of 1,528 bridges had significant damages by earthquake
(e.g. collapse).

Near Ishinomaki city
(Ntn’l Hwy 45)




arthquakes

« Hanshin-Awaji Earthquake (1995) caused significant damages
(e.g. structure collapse of Hanshin Expressway).
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‘Damage by Tsunami

« Tsunami flooded roughly 100 km across the national highways.

« Tsunami brought massive debris (e.g. boat, building), which
covered roads, towns, and agricultural fields.
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Damage on Other Transport Infrastructure

* Besides roads, the other modes of transport infrastructure were
significantly damaged (e.g. Shinkansen, airport, port, etc.).

Tohoku
Shinkansen
(high-speed

rail)

Sendai
Port
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3. Recovery of Roads:
Emergency Recovery for Affected Area




« Recovery of the roads consists of the following 3 steps:

1. Clearing Roads & Temporary recovery:
Secure traffic of emergency vehicle

=

2. Emergency Recovery: Enable traffic of general vehicle

=

3. Rehabilitation: Repair roads back to conditions before
disaster while allowing general traffic,. .. .
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 Among transport infrastructures, roads were recovered in the
early stage to secure as emergency traffic networks.
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ReCdVéry Sit'uation of ExpressWay

» Almost all expressways in Eastern Japan were temporarily
recovered In one day and allowed emergency traffic.

Immediately after

Earthquake (March 11)
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Emergency Recdvery of Expressway Embankment

 Emergency recovery was completed at the damaged
embankment areas on the Joban Expressway six days after
the earthquake, and it was opened to general traffic.

03/11 16:00 03/12 03/14 03/17 (6 days after earthquake)

Imma-diutalf after >

earthquake hit Temporary recovery > Emergency recovery b
Transit secured for emergency vehicles Transit secured for general vehicles
Temporary recovery completed Emergency recovery comple
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“Opi'atidn C.omb":'lmmediately after Earthquake

1. One day after earthquake (March 12)

* North-south axes in the inland, were recovered for
emergency traffic.

Recovered functions

p of north-south axes
L& such as Tohoku

Expwy, Ntn'l Hwy 4

Tohoku
Expwy,
Ntn’l

Legend

i Damaged ports

- Severely stricken
by the tsunami
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Securing Emergency Traffic in Tsunami Affected Areas 2
“Operation Comb”: 4 days after Earthquake

2. Four days after earthquake (March 15)
* Next, to recover the emergency traffic networks, 15 routes

were secured from the inland to the Pacific Coast.

Secured
functions of
15 routes to

Sanriku Coast

Legend

i Damaged ports

Severely stricken
by the tsunami

Pacific Ocean

After 4 days |
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2. Four days after earthquake (March 15)
» Secured routes from the inland to the coast are winding

between mountains.

<Detailed map>

Legend

_i Damaged ports

1 Severely stricken
by the tsunami
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“Operation Comb“ One week after Earthquake

3. One week after earthquake (March 18)

 Finally, the transportation functions were recovered

along the Pacific Coast.

Tohoku
Expwy,
Ntn’l
Hwy 4

T - T 1 =

After 7 days

Pacific Ocean

Ntn'l Hwy 45 along
the Pacific was
reopened except
some sections.

Legend
i Damaged ports

Severely stricken
by the tsunami
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4. Issues in Road Infrastructure:
For the “Next” Great Earthquake




Effects and Issues of Multilayerec
Expressway Network In Eastern Japan and Dlsaster Areas

» Affected areas extend mainly along the Pacific Coast where
the massive tsunami hit.

- Expressway network in eastern Japan and the tsunami-stricken areas

Legend
— EXpressway network

el

Severely damaged by the
Tsunami

Designated emergency
evacuation area of the
Fukushima Daiichi Nuclear
Plant (30km radius)




Effects and Issues of Multilayered Expressways 2
Freight Network Functioned as Alternative Route

» The freight transport routes along the Sea of Japan
functioned as an alternative to the damaged coastal routes
along the Pacific.

- Traffic volume of Heavy- RV
duty vehicles on the =
EXxpressways increased i
after the earthquake i o
| A\ J A7
Traffic Increased K£? +Before Earthquake:
by 30 to 50% - March 7(Mo)~10(Th), 2011

* After Earthquake:
March 14(Mo)~17(Th), 2011
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ects and Issues of Multilayered Expressway 3
Undamaged Sanriku Expressway

TakyoQ. :

Since the Sanriku Expressway along the Pacific had been
designed to avoid tsunamis based on the past tsunamis, it
was free of damages.

Reassured the importance of planning road lnfrastructure
taking into account of tsunami risks.
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Effects anc -Xpressways 4
Missing Links of Expressway along Sanriku Coast
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« Sanriku Expressway had been less than 50% complete.
|t left several issues as an emergency traffic network.

e RN (hr) Travel time: Sendai - Miyako
Tl 10

Legend .. PW
msm Expressway ) g | 7h27m
network
. Sections with 61 g
" missing links
(along Pacific Coast) 4 7 2h55m
2 L
0
Prolonged Estimated
- travel time travel time with
Sendal after the complete

quake Sanriku Expwy
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Expected Tsunami Stricken Areas and Missing Link

« Missing links of the expressways in these high-risk flood areas
by tsunamis by\ possible large-scale earthquakes.

4 d) : | Legend

mmm EXxpressway network

Estimated tsunami
affected areas by
Tokai, Tonankai, Nankai

earthquakes

(Predicted in Dec. 2003,
Central Disaster
Management Council)

> Sections with
missing links

e, >




Immediately after the Earthquake 1

» After the earthquake, each government provided information
separately.

National government provided
consolidated information

12 days
after the
earthquake
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Immedlately after the Earthquake 2

« Road users need information on “available routes” as well
s “closed routes” In a situation with a lot of closures.

Closed routes: Available routes:
governments’ perspective users’ perspective

Which route
should |
take?7?

One month
' after the

-' ~ earthquake

Info. on road closure: ® Info. on available routes: —




5. Issues and Lessons Learned from
the Great East Japan Earthquake




IsSUes and Lessons Learned from
the Great East Japan Earthquake

1. By having applied the lessons of the past earthquakes,

such as the revised standards and associated seismic
reinforcements, damages on bridges were significantly
reduced.

. Right after an earthquake, the top priority is to secure
emergency traffic networks promptly.

. We recognized the importance of multilayered
expressway networks.

. Right after disasters, necessary information should not be
provided by multiple road administrators separately to
avold confusion. Moreover, road users need information
such as available road networks. Gq[lbm
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Thank you for
your kind attention.

Temporary bridge was built in place of previous bridge
washed away by tsunami; A step toward recovery.



