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Level 1 is the motion of a medium-class earthquake.
Such earthquakes are fairly common.
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The safety of all motorists
should be assured when this
level of earthquake occurs.

Most vehicles can continue to
travel on the highway
immediately following such an
earthquake.

Closing the highway for repair
or reinforcement is not
necessary when this level of
earthquake occurs.
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According to the Japanese Code for Highway Bridges,
Level 2 motion is typical of a Type | earthquake (an
undersea quake occurring at the boundary of tectonic
plates).
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According to the Japanese Code for Highway Bridges,
Level 2 motion is typical of a Type Il earthquake (directly
above the epicenter of an inland earthquake, such as
the Great Hanshin Earthquake).
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The safety of all motorists
should be assured when this
level of earthquake occurs.
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Emergency vehicles can
continue to travel on the
highway immediately following
such an earthquake.
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Repair or reinforcement

recovers the original functions
of the highway.
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The maximum level is the motion resulting from an
earthquake assumed to have its epicenter over the
Uemachi Fault.
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Destruction of the entire
structure should be prevented
and the safety of all motorists
should be assured in the event
of such an earthquake.
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Level 1 is the motion of a medium-class earthquake.
Such earthquakes are fairly common.

To ensure of safety against
girder unseating.
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Most vehicles can continue to
travel on the highway
immediately following such an
earthquake.

Description of Earthquake Motion R4 Safety HEBEME  Functionality 1EIR%  Recoverability
WAL ITEMOSVHFEREEOHEIC | ERBICHTITeMeHR | HEERICH—MRETMORE | BTLEDEEDHIE-HE

TE

Closing the highway for repair
or reinforcement is not
necessary when this level of
earthquake occurs.
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According to the Japanese Code for Highway Bridges,
Level 2 motion is typical of a Type | earthquake (an
undersea quake occurring at the boundary of tectonic
plates).
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According to the Japanese Code for Highway Bridges,
Level 2 motion is typical of a Type Il earthquake (directly
above the epicenter of an inland earthquake, such as
the Great Hanshin Earthquake).
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Level 2 is the motion resulting from an earthquake that
could occur in a specific region.
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To ensure of safety against
girder unseating.
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Emergency vehicles can
continue to travel on the
highway immediately following
such an earthquake.
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Repair or reinforcement
recovers the original functions
of the highway.
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Adopting the Highest Possible Earthquake Motion Scenario for Construction of the Tunnel Structures of the Yamatogawa Route
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The Yamatogawa Route is planned to cross the Southern Uemachi Fault.
We have therefore decided that destructive earthquake motion directly
above the Uemachi Fault should be considered in the design of the tunnel
structures.

We have prepared scenarios for an earthquake triggered by fracture of
one of the existing faults (Butsunenjiyama Fault, Uemachi Fault, Southern
Uemachi Fault, Shiomibashi Flexure, or Suminoe Flexure) and have
developed a fault fracture model for each fault.

In considering these fault fracture scenarios, we have evaluated possible
earthquake motions to determine the design earthquake motion. We have
prepared several scenarios while changing the asperity* and the fracture
start point and have selected one scenario that could greatly affect the
Yamatogawa Route. We have assigned the “maximum level” of earthquake
motion to this earthquake scenario.
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Uemachi Fault and other faults applicable to the Yamatogawa Route
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Waveform from small fault element
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Earthquake motion generated
by fault
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Ground model
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Waveform from small fault element
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Earthquake motion generated
by fault
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Synthesized earthquake motion
encompassing the fault fracture

process, motion transmission
route, and ground structure
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Earthquake waveform
at observation point
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O WIRRBIMAS Fracture start point
[J/\BBESR Small fault element
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Conventionally, two earthquake motion levels have been used; Level | and Level Il. We have added a third level, which we call the Maximum Level, as we must
consider the motion of an earthquake that could occur in a certain region; an earthquake with its epicenter on the Uemachi Fault. We have established a target
seismic performance for each type of earthquake motion from the viewpoints of safety, functionality, and recoverability.

For tunnel structures, the maximum level (earthquake scenario) is an extremely large earthquake motion, exceeding that of Level 2. For this reason, the target
seismic performance has been adopted for safety purposes only.
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*Although typically defined as a projection, harshness, or severity, in a seismic context “asperity”
refers to the point at which plates become tightly bound to each other and do not readily slide.
At a given moment the stress will exceed the resistance, leading to an abrupt movement of the
plates that generates earthquake waves.
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BARSFIVAMEBERENEZLA How to set the maximum earthquake motion for an earthquake scenario



