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■ OUTLINE OF THE EARTHQUAKE

The earthquake occurred at 17:56 on October 23. The seismic center was central Niigata prefecture. The strongest magnitude on the Richter scale was 6.8. In Kawaguchi City, the earthquake was recorded as 7 on the Japanese seismic intensity scale. The earthquake seismometer of the Meteorological Agency in Kawaguchi City recorded 2515 gal. And the earthquake seismometer at our Shin-Kawaguchi electric power plant for the Joetsu Shinkansen recorded 846 gal. (Fig-1)

■ OPERATIONS THAT WE CARRIED OUT IMMIDIATELY AFTER THE EARTHQUAKE
・Evacuating passengers

・Determining the damage situation

・Holding meetings

・Holding press conference 
・Recovering derailed trains

・Restoring damaged facilities
■ DAMAGE CONDTIONS

１．Derailment of bullet train

  One of our Shinkansen “bullet trains” was running near the seismic center and was attacked by the S wave before it came to a stop. (We have an earthquake detection system for the bullet trains.) This was because this earthquake was an epicentral earthquake and the seismic center was near railway tracks.
 Toki No.325 which was running on the Urasa-Nagaoka segment of the Joetsu Shinkansen line was derailed. This derailment was the first time since the line opening. It is said that Toki No.325 was running at about 200km/h when the earthquake occurred. And Toki No.325 ran approximately 1.6-kilometers farther, damaging track slabs and rail fastenings before stopping. Fortunately Toki No.325 did not turn over and no one was injured. As a result, wheels on 22 of the 40 axles were off the track. (Fig-2)
The derailed cars were lifted by 3 cranes which were installed in the rice field along the railway line, and were placed on the adjoining track. After that we moved the cars to the operating base.

A special committee to investigate the derailment cause was established in our company. We did this because we didn’t have an experience with such a derailment and it is important to us to make the derailment cause clear.
 And the Aircraft and Railway Accident Investigation Commission also is investigating the derailment cause.

There have been various examinations of the mechanism of the derailment, and it is probable that the mechanism of the derailment will be explained later by this special committee and commission.

2. Damage to our structures
1.Shinkansen lines
 The structures on the Urasa-Nagaoka section are mostly elevated railway tracks, tunnels, and river bridges. 

The earthquake severely damaged some elevated railway tracks. Especially we can see shear failure of the Wanatsu elevated railway track.
Inside the Uonuma tunnel, the tracks were warped because the surface concrete came off and the ground swelled.

We needed about 2 months for the restoration work. On 28th December, the Shinkansen lines reopened. (Fig-3)
2. Conventional lines

Many trackbeds on the ground, slopes, tunnels, and river bridges were also severely damaged.

We also needed about 2 months for this restoration work. All conventional lines reopened on 29th December. (Fig-4)
■ MATTERS WHICH WORKED WELL
1. By using radio and television which used batteries from emergency power sources, we could notify passengers quickly about the status of the earthquake.

2. We could lead passengers smoothly because we were trained by chance two days earlier. 

This training was to lead people from a Shinkansen train that had stopped.

3. We used a helicopter and took aerial photographs to determine the damage conditions from the earthquake disaster over a wide area. 

4. There was very little snow even though it was December, and this did not have much influence on the restoration work.

5. Both telephones and cellular phones were disconnected right after the earthquake, but the mail function by cellular phone was working. So we made contact by using the mail function.

6. Dealing with the press was smooth because press conferences were held many times.

■ MATTERS WHICH DID NOT WORK WELL
1. The cellular phone batteries of both employees and passengers were exhausted.

2. It was very difficult to know the damage conditions because the damage scale was big and aftershocks continued. 

3. It was very difficult to identify employees who are well informed.

4. When we jacked up the cars, an aftershock of seismic intensity scale 6 lower occurred. And the working spot became very dangerous.

5. It was very difficult to confirm employee’s safety because telephone lines were congested.
■ AMOUNT OF IMPACT
1. The decrease in transportation income is about 13 billion yen. 

2. The cost to restore railway structures was about 22 billion yen. 

3. The cost for recovery of the Shinano-River power plant was about 23 billion yen. 

4. The decrease in other income, such as station kiosk sales, was about one billion yen. 

5. The cost of substitute bus service and purchase of electric power was about 7 billion yen. 
■ MITIGATION PROGRAMS FOR AN EARTHQUAKE
1. Stop the trains

 It is important to stop a train promptly to ensure passenger safety in case of an earthquake. We will stop all trains when the earthquake which is higher than a certain scale occurs.

2. Earthquake detection system

We have an earthquake detection system for the Shinkansen. 

When a seismograph senses a Primary wave, it expects a Secondary wave at once. If the seismograph judges this Secondary wave indicates a big earthquake, electricity for train movement is immediately stopped near this seismograph. By this method, emergency brakes are applied on Shinkansen trains near the seismograph, and the trains stop. (Fig-5)
3. Anti-earthquake reinforcement for elevated railway

After the Hanshin-Awaji big earthquake disaster on January 17, 1995, we reinforced our railway structures.

[Shinkansen lines]
 We decided to reinforce about 18500 pillars. As a result we finished reinforcing about 12300 pillars by fiscal 2004, and we will finish reinforcing the remaining pillars, about 6200 of them by fiscal 2007. 

[Conventional lines]
 We decided to reinforce about 12600 pillars in the southern Kanto, Nagaoka, and Sendai areas.

As a result we reinforced about 9800 pillars by fiscal 2004, and we will reinforce about 2800 pillars which are still to be done by fiscal 2008. 

4. Five principles
 We decided on five principles after an earthquake.

1. Employees confirm their family's safety. After they have confirmed their family's safety, they prepare rescue activities.

2. Each employee proceeds in accordance with the manual and acts with autonomy. 

3. We give priority to lifesaving, and to maximum rescue functions in all of our group companies during the next 72 hours. 

4. We rescue passengers, of course, and rescue employees and also their families who suffered damage. 

5. When an earthquake occurs in the metropolitan area, we set up a unified command in the head office countermeasure headquarters. (This will be in the Tokyo branch building or Takasaki branch building.)

■NEW PROBLEMS AFTER THE EARTHQUAKE

1. Anti-earthquake reinforcement of tunnels
We will take actions for reinforcement of tunnels because this earthquake damaged many tunnels.

2. Programs against derailment 

 We will take actions to minimize the chance that trains derail.

3. Anti-overturn programs after derailment
 We will take actions to prevent trains from overturning after derailment because it is difficult to protect against derailment by an epicentral earthquake
■ CONCLUSION

 In the Mid Niigata prefecture Earthquake in 2004, a Shinkansen train derailed for the first time since its opening and many railway structures on both Shinkansen lines and conventional lines were damaged. It was very lucky that no passengers or employees were injured. And no conventional trains derailed though many railway structures were damaged.

 Without being careless because we had this good luck, we will take mitigation actions as much as possible

[image: image1.emf]Nagaoka

Niigata

Urasa

Echigoyuzawa

Muikamachi

Nagaoka

Niigata

Urasa

Echigoyuzawa

Muikamachi

[image: image2.jpg]




[image: image3.jpg]



[image: image4.jpg]


[image: image5.emf]EARTHQUAKE

Sense 

a Primary wave

Seismograph

Predict

a 

Secondary

wave 

Electricity 

stop

Secondary

wave 

Primary wave

EARTHQUAKE

Sense 

a Primary wave

Seismograph

Predict

a 

Secondary

wave 

Electricity 

stop

Secondary

wave 

Primary wave



[image: image6.emf]Niigata

Niigata

Echigoyuzawa

Echigoyuzawa

Nagaoka

Nagaoka

Kashiwazaki

Kashiwazaki

Tokamachi

Tokamachi

Koide

Koide

Joetsu

Joetsu

Shinkansen

Shinkansen

Tadami

Tadami

×

×

SEISMIC CENTER

Niigata

Niigata

Echigoyuzawa

Echigoyuzawa

Nagaoka

Nagaoka

Kashiwazaki

Kashiwazaki

Tokamachi

Tokamachi

Koide

Koide

Joetsu

Joetsu

Shinkansen

Shinkansen

Tadami

Tadami

×

×

SEISMIC CENTER

[image: image7.jpg]


[image: image8.jpg]



Fig-1





●・・・Seismic center of the first earthquake


●・・・Seismic center of aftershock


（more than 6-lower seismic intensity）





Fig-2
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Fig-5











Derailed spot





Uonuma tunnel





Myouken tunnel





Muramatsu elevated


structures





Uono-River bridge





Wanatsu elevated structures





Fig-3





Fig-4











[image: image9.jpg]


[image: image10.jpg]


[image: image11.jpg]


[image: image12.jpg]


[image: image13.jpg]


[image: image14.jpg]


[image: image15.jpg]


[image: image16.jpg]


[image: image17.jpg]


[image: image18.jpg]


[image: image19.jpg]


