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MSE wall technology used in Japan
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Observed seismic behavior of MSE walls in Japa

Tatsuoka, Tateyama and Koseki (1996) S&F
Koseki (2012) Mercer Lecture, GG

Kuwano, Miyata and Koseki (2016) Gl etc. 'EE
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Seismic performance in Kumamoto Earthquake 201
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National Research Institute for Earth Science and Disaster Prevention (2016)

Geotechnical Damage

Slope failure and Landslide
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Japan Geotechnical Society (JGS) organized an investigation team to support
the recovery of the damaged sites and to study the potential of secondary
disasters.

Mukunoki et al (2016) JGS investigation team report, Soils and Found




Investigation of MSE walls

Design manuals for MSE walls in
Sts=oas  road application are managed by
' B Public Work Research Institute.

- Investigation teams were sent to
check the seismic design

Steel Strip walls Geogrid walls Multi-anchor walls
395 spots 274 spots 67 spots
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Target performance levels for MSE walls

Target performance = F (Importance of structure, Magnitude of actions)

Importance Hiah Normal
Actions . H>8m Hs8m
Permanent Performance Level 1
To keep the hormal operation Performance Level 2
L1: Frequently
(Statistics base)
Seismic

Performance Level 2

L2: Accidental ‘w w
(Scenario based)

Revised MLIT Road Bureau (2015)

Analysis methods for performance evaluation™

Target performance = F (Importance of structure, Magnitude of actions)

Actions Analysis tools
Permanent S>rQ o ‘j",
B T
ﬁi%ﬁ HB
L1: Frequently 9S8 21Q <
(Statistics base) . . : Pseudo-static
Semi-probabilistic @ .
method analysis

Seismic

10em

L2: Accidental
(Scenario based)

Newmark’s FEM, FDM,
sliding block another discrete

analysis method




PDCA to develop the design standard

* Check: Current standards OK?
» Periodical heath monitoring and
» special investigations after extreme event

* Action: Improvement of current standards
» Changing of design factors
+ Modification of design equations

* Acceptance of new analysis tools

«  What are materials?
* Field observation
« Full-scale / scaled model tests

+ Advanced theory Quality

Improvement

v

Time

Check list of MSE walls after extreme events
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Progress in design concept

ISO 2394: General principles Risk base design
on reliability for structures For accepted risk

Full probabilistic model ¥ Social model
PrCsR ISQ 2394 (4th, 2015)

Performance based design
For required performance
Semi probabilistic model
¢S 2 yQ (Safety) + D =D, ., (Service)

ISO 2394 (3rd, 1995)

Specification based design
For equivalent specification
Deterministic model
S 2 FQ (F supports safety and service)

ISO 2394 (1st ,1973) (2nd, 1985)




A risk based design: LCC design

- LCC=1+S+P,-C,
I Initial cost
S: Service Cost
P;: Probability of failure
C;: Costs due to the failure

+ P;=P (Resistance < Load)
e Classical solution
Monte Calro Simulation

° Cf = Crest + Crecn + Ctime + Cfuel + CIife
C.est- to reset the failure structure
C
Cime and C; : to use additional time and fuel

: to reconstruction

recn-

Ciite: to lost human life

Action, Q Resistance, S
Qs "
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Summary

v MSE wallls is a prevailing technology due to its high peformance.

v Over 700 site investigations show that MSE walls performed well during

the Kumamoto earthquake (2016).

v" Japanese technical standard on road earthwork structure (2017)
accepted performance based design. MSE wall design is being

developed by PDCA approach.

v" Future design of MSE wall should be RBD. A design to minimize the
lifecycle cost with risk is useful for selecting the best structure system

and determining of reinforcing conditions.




