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c ) Smart Mechanical Material
onventional Systems
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Healing
Cylinder
Servo valve
Motor Pump
Oil tank
Structural Microstructures
material Type I, T, M, -
Actuator
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Hot press g:;ﬁ;agl Fiber direction
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Metal works as
“Muscle”
+ High CTE (Isotropic) Transverse
- Low electrical resistance Joule direction
heating Q= Ao
Insulator (GFRP, KFRP, etc.) (b) Actuation
CFRP works as “Bone”
“Blood Vessel” and “Nerve” 293K hic;l:ilr?g 873K
+ Low CTE in fiber direction
- High CTE in transverse direction
+ High electrical resistance Natural 50mm
Copper foil (Electrode) cooling
(a) Concept (c) Demonstrator (Hatch type)
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[Existing Water gate technology]

no energy, Nno operation, Rising Seawall

neo RiSe—SL (Super Lock Span)

neo RiSe—A (Building Entrance)
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neo RiSe—D (Air Duct)

neo RiSe—W (Wall Surface)

neo RiSe—L (Subway Entrance)
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(a) Deployable structure (Ocean type)

Float Energy

harvesting Wave mitigation

(c) Artificial forest

Tsunami, etc.
Artificial and

(b) Deployable structure (River type)

Float Membrane

Follow the water level
Many others—Shelter, furniture, etc.

multifunctional forest

6 EHFMERRET 1T L

Float (POM cylinder)

PVC film
(Thickness : 0.2mm)

L-shape aluminum frame
(30%30%2mm)

300

15

Honeycomb structure

(6% 2stack)
30
300
(a) ERETN
Height of

structure, h,

(i) Initial state

Height of

Height of water, h, structure, h,

(ii) Deployed state
(b) MREAR
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Flow simulation

MFC

PVDF, IPMC, etc. (NASA LaRC) (Chiba Univ.)
A new design of tsunami barrier using computational fluid dynamics (CFD),
and its next plan to be multifunctional.
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Deployable structure model
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