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Outline of CREST 2023 Workshop Chaired by Dr.
Atsushi Numata, Tobishima Corporation, Co. Ltd.
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Content of the Presentation

¢ What is LRRI? (LRRI 2T ?)

& Activities of LRRI CEEFIRNZR)

¢ How Should We at LRRI Cope with Climatic
Hazards? (LRRI (I5UE/\H—RDESIIB@NIH ?)

¢ LRRI s Technologies for Climate Change
Responses (SR{RZ &l D1z DLRRIBELiT)

® Future Outlooks for Climate Change and SDGs
in LRRI (—nﬂ:‘#‘EJJé:SDGsi]‘FC\G)J—}EEJEtE) 6




Roles of Private Sectors in SDGs

Including Climate Change Responses
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LRRI’s Technologies for
Infrastructural Sustainability

[Part 1] Techniques for Infrastructural
Sustainability
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TE$FERLlT : Technic for Increasing

Resilience against Infrastructural Aging and
Earthquake ({Z2DEEd{L)
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Filling EPS and urethane in spaces between bridge piers

LRRI [CH 5t : bR DERGE

Infrastructure Rehabilitation
Tunnel backfill void repair with urethane injection “Tn-p Method”

Least destructive and environmentally safe
tunnel repair method

@ Features
* Only compact foam injection
equipment is required.
* Urethane foam is light but also
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BEFORE AFTER durable and supportive.
- * The backfill foam can be cured in wet
environment even with standing water.
A i ith standi

£ Cons uctid

mmmmmmm

Foam

. kg/m3 40+ 4 303 10020 60*9 150*30 175*=30
density

Compressive

2
strength N/mm 20.2 20.14 20.9 20.45 21.0 21.5 10



LRRI’s Technologies for
Infrastructural Sustainability

[Part 2]Climate Sustainability
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Technologies for Climate
Sustainability (SiEFEFHEEIERIT)

& Mitigation Technics ($EF0#44i7)

¢ Adaptation Technics (EiGHAT) :Hard, Soft &
Humane Measures o ______
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In addition (B0Z7T)

& Synergetic Technics (FE&E$4T)
® Multiple Adaptation Technics (ZB#8J$%fir)
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Comparison of GHG Emission &L
among Liquefaction Countermeasures

SECURE-G: Through geosynthetics reinforcement and gravels’ stiffness,
embankment deformation is restrained by reducing lateral expansion
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GHG emission from geosynthetics reinforcement is retrieved from EPD 14
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Sandbag(Geo-tube) for Beach Cliff Erosion
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Slope Surface Protection against Torrential Rainfall

m Standard cross-sectional diagram  Rgegin anchor pin S = . > g =

RTR sheet

™ Anchor

Completed Installation Two months after installation Effective vegetation against rainfall

This earth reinforcement technology is characterized by

combination of geocell (called “Groudcell”) with vegetation against
surface erosion caused by torrential rainfall.

(RTR ® Method owned by Tokyo Printing Ink Co. LTD) (RZJRA>*#) 16



LRRI [CHFBHHl05 (ZBE/V$46T)

Rainwater Storage Tank

Geopool AE-1 is a rainwater infiltration/storage tank as a
countermeasure to floods during torrential rain.

Being molded with eco-friendly recycled plastic, it is lightweight
and easy to handle, and can reduce costs and shorten the
construction period compared to conservative concrete tanks.
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Infiltration type 2EX M 7

Inlet 1 Infiltration tank 1 Outlet
I T

Water permeable Protection
Catch basin wall sheet
=+
Rainwater

Overflow )

Basic piece
(reversed)

her run

Storage type BFE X A1 7

. Qutlet
Wall piece Inlet Infiltration tank

I
T

. Water permeable Protection
Catch basin
—

Rainwater ==

Basic piece

(Geopool AE-1 by OKASANLIVIC CO., LTD.) L sa e i g e 17

Protection - Waterproof Protection Lconcrete
BEILEEG  (ZBi08%4i)
A Technique for River Basin Disaster Resilience
and Sustainability by All (Flood Disaster Countermeasures:
Emergency Roadway on Sludge using D-Box)

@ D*Box method involves While crushed stone (C40) is preferable as the infill material, on-site natural
fiIIing PP bags with crushed HP:Ministry of Land, Infrastructure, Transport soil or concrete rubble ($300mm or smaller) can also be accommodated

X and Tourism : Disaster Informatlon Flood
stone and other materials, Report 2004"

improvement of soft ground
without cement. This approach
reduces vibration ,CO, and
minimizes liquefaction damage,
and maintains high
permeability and
environmental benefits.

An example of sedimented sludge
resulting from an embankment breach

@ Floods or Tsunamis lead to
the deposition of sludge and
debris, blocking the passage of
emergency and construction
vehicles. By placing D*Box on
top of this sediment during
such disasters, an emergency
roadway can be rapidly

established, ensuring quick Installation of D-Box on the sludge Internal structure of the D-Box (can be lifted Scaffolding Boards Used for Mitigation
relief routes. from a single point using truss bands) (Indonesia))

(3 D*Box are filled with [ B 55 - SRk EKE + iﬁiﬁﬁﬁ{gf}ﬁﬁ - gﬁﬁﬁﬁ %E }] ]

materials like sludge and
concrete rubble. The surface is

layered with steel plates or (After Metry Technical Research Institute Co., Ltd.),
planks to allow vehicles to pass. Y N J—3%GiiTAHZTPRGAR(ICEL D) 18
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A Technique for River Basin Disaster Resilience

and Sustainability by All (EiskiaK)

Heavy rain

Dyke with crush

Ordinary dyﬁe @ @:@ @\sc@lbp

soil layer

I Crushed

I scallop layer

Crushed scallop may be capable for capture of green house gas (CO,)
(After Professor Kaoru Kobayashi, Ibaraki University, Japan) 19

BIGEAE  (YI M)
Substructure Foundation Scour Monitoring System
[Technical overview] > .

This is a technology for remotely monitoring the scouring status of
bridge pier foundations in rivers, enabling data measurement and | —— Data

confirmation of soundness without visiting the site. Storage L
This system determines whether a bridge is passable or not duringa | Device/ / [
flood and notifies the administrator by e-mail when an abnormality |

occurs.

[Features]

*Required only on-site installation

"Installation cost can be reduced depending on the accuracy of §
detecting changes caused by scouring.

*Threshold for issuing alerts can be set arbitrarily.

[Effect]

*Rapid monitoring of scouring status through constant monitoring
*Ensures safety without being closed to substructures even during
floods ;
= Supports initial response in the event of a disaster through
notification of abnormalities by email

Collect data from
sensors via repeaters

Repeater

Detects ‘
vibrations with
an accelerometer

35
:

[Performance]

In Japan, we have a track record of two nationally managed bridges
and three prefecturally managed bridge.

We have more than 30 spot measurement records for road bridges
and railway bridges.

User PC
Obtains data from data storage
devices via mobile phone network.
Collects measurement results
(vibration in piers, amount of
scouring of foundations)

Instructions for reference
and data collection via =

internet connection

Fukuyama Consultants Co., Ltd.

Contact

Information https://www.fukuyamaconsul.co.jp/

m.miyamura@fukuyamaconsul.co.jp (charge: Miyamura)




Future Outlooks for Climate Change

and SDGs in LRRI (I3RE:E)

& Proposal of multi-purpose & multi-functional
technologies though synergies among different fields,
industries, organizations with different standpoints, such as:

(MBICLBZEMN JSHRERIN) >HEBZ) |
> Different fields: civil engineering, weather information and

ICT (R52EF)

> Different industries: Construction industries, material industries
and energy industries (ER12%1E)

> Different organizations: Local government, research institute,
private sector, non-profitable organization and citizens (2 5#%H##)

#Play the roles in local resilience strengthening through
synergetic actions on climate change responsive measures
from Japan and overseas (ihizhigEa4k) 21

¢ How Should We at LRRI Cope with Climatic Hazards?
(LRRI (F5UE/\T—RDOESIZERNIN ?)
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®LRRI s Technologies & strategies for Climate Change
Responses (KURZ I ISGDsHDLRRIBE 1T EkIE)

a%%’(‘)ﬁﬂ@%ﬂéﬁ&%%%ﬁ%f‘%ﬁH‘J@iﬁifrﬁbﬂiﬁﬁﬁﬁﬁﬂﬁ
e
wIRIRTEHES L |

¢ Future Prospect for Climate Change and SDGs in LRRI
(RURZ BESDGSHT ILDIF R REE)
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Many Thanks for Your Attention!
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