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% Backgrou nd (Cement production & CO,), Objective
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during cement production (million tons)

during cement production (million tons)

IImas

m Total CO, in air
2.8 trillion tons

® CO, emission from
calcination during
cement production
» Cumulative
World 55 billion tons
Japan 2 billion tons

»Annual
World 2.J1L billion tons
Japan 2p million tons

Capture &
Utilization (CCUS)
by Concrete
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Extraction of|limestone (CaCO;)|to produce cement, etc.

=) Always generate CO, when using calcium (Ca)

IConcrete| which is no longer used around the world,
IS a valuable source of calcium (Ca)
(Reacting with CO, to form carbonate)

e ey LN/ BRSO
Crushing waste concrete

CaCO; formation CCC

Produce calcium carbonate concrete (CCC) to capture and fix CO,
iIn the air released by calcination of limestone during cement
production with Ca, and permanently circulate CO, and Ca
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Waste concrete
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% Overall Picture of C4S R&D Project

Target: Amount of DAC in 2050 Social implementation (PJ III) p*= Lhe Ukniyelrjsit_v of 1okyo
in case of C4S realizatio B e e
( 50% of concrete is C) m Institutional design related to building.qu’e?;' ,

Japan: A13 million tons- m Design of resource recycling scenarios *

m = - . ) D : . ‘N _
World: A1 billion tons CO, emission reduction/fixation effectiveness analysis _

Manufacturing principles for CCC components (PJ I)

Production of
CCC members

ization ™ CCC members: manufacturing, structural form, performance evaluation
B CCC structures: structural desngn and construction

The University of Tokyo

Tokyo University of Science
Shimizu Corporation

Assembly &
construction of
CCC bers

B CCC unit: reaction mechanism, formulation
design, manufacturing and quality control,
performance evaluation

B CCC unit manufacturing plant: pilot design
Infrastructures
Recycled Calcium
aggregate bicarbonate
E;’ solution
w

m Crushing of waste concrete and fixation of CO, absorption
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> Improvement of eff|C|ency and scale A,,vir

IRy
, "-? Hokkaido Unibersity

Masuo Recycle

CO, utilizatio
(DAC)

Production of CCC
raw materials
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‘71 Development Schedule, Targets

- Target at the end of Target at the end of .
FY2023 FY2024 (Interim) Target at the end of FY2029 (Final)

m30MPa strength in specimens

KPI

©PJ 1

Development of
CCC reaction
control technology
and component
manufacturing
principles

@P] 11

Development of
manufacturing
processes for CCC
raw materials

®P] III

Development of
structural design
and performance

evaluation methods

for CCC structures
and social
implementation of
C4s

WP 15x30cm specimen with
stable strength of 20MPa

mStarted manufacturing
column and beam at
bench plant

mFabrication of bench plant
»@0.15x0.3m column unit
»0.2x0.1x1m beam

mClarification of
manufacturing principles
for components with stable
quality and performance

mFabrication of bench plant

BDetermination of efficient
raw material production
process

mDetermination of efficient
CO, capture process

mCollection of structural
design data

mClarification of data
required for Minister of
Construction approval,
etc.

BPrediction of waste
concrete emissions based
on regional characteristics

mIdentification of CO,
emission and absorption
balance at bench plant

m12MPa strength in column

BProduction of column and beam

at bench plant
mConstruction of mockup
structures

EMember manufacturing at

bench plant

»>120 column units/month

>42 beam units/month
mConstruction of mockup

structures

>WxDxH=2x1x3m 2-layer

structure

ERaw material production at

bench plant

»5 tons/month
mCO, capture

»2960 kg/year

mEstablishing outline of
structural design method

mClarification of procedures and
collection of necessary materials

for obtaining Minister of

Construction approval, etc.

BPresentation of the direction of
optimal resource circulation

scenario

BPresentation of measures for

minimizing CO, emissions and

maximizing absorption
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m30MPa strength in column
mStarted supplying earthquake-resistant
and durable low-rise buildings

EManufacturing components in pilot
plant
»250 ¢0.3x0.6m pillar units/month
»120 0.4x0.2x2m beam units/month
mBuilding construction
»2 stories

mRaw material production at pilot plant
»90 tons/month

HCO, capture
»54 tons/year

mEstablishment of methods for structural
design and durability design

BObtaining Minister of Construction
approval for structural methods

mProposal of revisions to technical
standards regarding building materials

mCompletion of optimal resource
circulation scenario

mConfirmation of C4S validity based on
LCA evaluation
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11 CCC Structure Construction Procedures

Production of CCC : Production and construction
raw material of CCC members

Waste concrete Carbonated

particles

Primary crushing

'Drying (80°C)
y

" Particle size
adjustment

CCC hopper e v

1st screening

Mixing with
. Ca(HCO;),
CCC dedicated solution
crusher ¢

Placing into
mold, vibratory
compaction

l

 Pressure

L

Carbonation by ] - Drying (105°C)

particle size l

2nd screening

Post-curing
Carbonated i under Ca(HCO;), | »
particles i _ solution | -

3, "’;E — g
FY2023 Results Report Meeting for NEDO Moonshot R&D Program Goal 4 31 January 2024 f' e @ ! (T wiiis QP m &4/ 6

Wk LAY wmhm IFmA®  CTHRAT ATELII-



The University of Tokyo 5 MOO N S H OT

HOkkaidO U nive rSity RESEARCH & DEVELOPMENT PROGRAM
Tokyo University of Science
Kogakuin University
Utsunomiya University
Shimizu Corporation

Taiheiyo Cement
Masuo Recycle

Development of Manufacturing
Processes for CCC Raw _Materials
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) Methods for CO, Capture Acceleration

Granulation! Crushing and classification of waste concrete — Single particle size —
Securing of aeration channels — Acceleration of carbonation by dry/wet
repetition for each particle size - Enhancement of DAC
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Human head-sized
waste concrete

Repeated
ing & drying

B Acceleration of carbonation
Ca0+C0,—~CaCO;

4004.5

B Enhancement of DAC

nE
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) Methods for CO, Capture Acceleration
Drip method

Pump 40mm — b i e e o— Classified
j Flame $ 0.2 Ii)gi%every
| S ° S ours
OO e -® E - —
E o o Classified
< 40_): 8 0.15 Drip every
Filter & C o 24 hours
L D Classified
Distilled W _ O ___.CaSSI ie
water aste concrete crushed particles 3 (@) onstant
ag 01 RH 60%
Dripping water periodically on S © Classified
8.238ml  every 12 hours S "7 Constant
every 24 hours O S oos °
crushed waste concrete particles for 15 second i ggﬁﬁgﬂ'ed
1.677 = RH 60%
Repeated g o °
tting & dryin °
wetting ying _ 0 10 20 30
Carbonation of Ca(OI-_I)2 _ Time (days)
Accelerated carbonation of CSH Pract'ga”g’_ reaso'ﬁ‘ag'e
pro uction perlo 150 Initial CO, CO, fixation through Co, fixat!on by
(3days) -_II: 5% .‘ﬁxatlon (éaar(b(())ﬂ?zlon of .Easr}l_aionatmn of
§ 56.2 times
= ’ 90
Drip method m
. £ 60
the most practically E
advantageous g 7
methOd for 0 Unclassified | Classified Classified Classified Classified
- 7 days RH 60% RH 85% Dri Dri
Ca rbonatlon by DAC ! 7dy§:epry 12hrs eve?y 24hrs
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% Methods for CO, Capture Acceleration

Dripping water

Easy to manage and extremely fast,
but particles being more fragile

{Mist supply

Water = Waste concrete particles (O CaCO,

CO, fixation reaction field: surface + outside\ Distilled water

mist

V Surface wetting

%coz 0.1mlin 5 seconds
> Ultrasonic
________ > atomizer
Wetting __Q_?__I\/Imsture penetration
(TN CO, fixation reaction field:
/ o o surface + inside the pore
Large amount of surface water '~.\_3\l You ;

Constant humidity |

Difficult to control, slow speed, but
high particle density
CO, fixation reaction field: inside the pore

co, &
Slow precipitation

in the pore gy = [Easy to manage

Small amount of
condensed water _CO,

e

sy reactions:by-spraying a small

Constant humidity MEPamount 6f mist
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1 Toward the Installation of a Pilot Plant

B Improving the accuracy of operations on a small site
Planning of actual installation, including flow line images

B Introduction of grab forks (plant maintenance and
operational testing)

B Improving efficiency of manual operation methods

Addition of carbonation accelerators such as misting
equipment
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The University of Tokyo 5 MOO N S H OT

HOkkaidO U nive rSity RESEARCH & DEVELOPMENT PROGRAM
Tokyo University of Science
Kogakuin University
Utsunomiya University
Shimizu Corporation

Taiheiyo Cement
Masuo Recycle

Development of CCC Reaction Control &
Stabilized Manufacturing Technologies

Beforethdidening

Acicular crstls'
(Aragonite)
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'#1 Various Manufacturing Methods for CCC

Precipitation method

\

DAC process

Carbonation
Ca(OH), + CO, = CaC0, + H,0

Precipitation reaction
Ca(HCO,), aq. & CaC0, |, + CO, + H,0

Carbonated cement

paste

COzgas

Ca(Hca)z solution

{Carbonated hep

powder
or silica sand)

Ca(HCO3)2 ‘

-Solution

(a) Reservoir

Ca/Mg-source
(Limestone powder)

Coupling process2 + ¢
¥

3 Needle-shaped aragonite

Calcium bicarbonate solution
CaCo, + CO, + aq. - Ca(HCO,), aq.

Coupling process 1

Pressurization method

24 = 24
Precipitation Fay
L,
T S0 Fao
= [ in
o E— 4]
= "
Ll "™
5 18 ©10%20mm g % ;F:'
[ b1 SRR — ———— w2
2 v
wn =
2 y _ &
[~ 3
B 4
s wzoetomm OO — g
O 4 g 1
= - ~4& ©100x200mm
“' r_/ -
g 4 x g L
a s 10 15 20 25 30 35 o
Number of months after project start

Issues for
Social Implementation

B Larger size and higher strength
M Reduction of energy consumption
B Improvement of productivity Y

Compressive strength (MPa)

o 5
Munber of Ao

5

@100x200mm

“’1”0"5’”':, Pre-loading

& Precipitation

# Carbonation

-(Ca0)x(Si0,XH,0) + xCO,

~Ca(HCO,), — CaCO, | +H,0+CO,

-Ca(OH),+C0,—CaCO0,+H,0

— xCaGO, + Si0,(gel) + H,0

Air
Additive
Sea water/ Sulfate salt

CaC0,+H,0+CO,
—Ca(HCO,),

Binding 1

Binding 2

#Precipitation
=Ca(HCO,), — CaCO, | +H,0+CO,

@ Carbonation

- Ca(OH),+C0,—CaC0,+H,0

+(Ca0)x(Si0,XH,0) + xCO,
— xCaCO0, + Si0,(gel) + H,0

Stacked pressurization method

w15 s
v 2t praress wtart

10

20

15
Number of months after project start

25 35

40
Stacked pressurization
-

Pressure molding

B

Sample addition

_|. Refrigerant
i pipe
(S degree-C)

CO, {5L/min

®50x100mm 4

5

1 15 20 a5

DAC process

CaC0,+ H,0 4 €0, = Ca(HCO,

Number of months after project start

Carbonated mortar (1 mm less)

,  Solution production

I Next layer Reoeating » times U
and pressurization Salution flooding Drying Hardened body finished

105°C

] coupling process
Ca(HCO;), = CuC,
L+H,0 +CO,

Carbonation

Ca(OH), + €0, = Cal 0y + Ha0

(Ca0)x(Si0,)(H,0) + x€0,

= xCaC, + Si0,(gel) + H.O
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'H1 Cold Sintering Method

Mechanism of Strength Initial pressurization
= Increase of actual volume ratio by particle filling
development = Increase of contact area between particles

Long-term pressurization

= Increases of bonding surface and strength by pressure-solution

Pressure: 50MPa j

343333

Solution
membrane

~
Sso
at

Crystal nucleation and
precipitation of calcite &/aragonite

Particle-to-particle contact

Re-precimitation Pressure dissolution

Ion diffusion
Re-precipitation

Reduction of CCC porosity

Increase in aggregate-to-aggregate contact area
Strengthening of CCC skeleton after pressure molding

B Optimization of Particle size »
distribution

B Drying of CCC after pressure »

compaction Precipitation of CaCOj; at the aggregate interface

» Densification

B Immersion in Ca(HCO;),
solution and drying »
(secondary curing)

Ca(HCO,),—~>CaC0;+C0,+H,0
Further precipitation of CaCO,
Further carbonation of uncarbonated portions by the resulting CO,

VVV||VI|]IVVYVY

» Increase of compressive strength

20 30

Compressive strength of CCC
block (MPa)

Higher strength

-@-f50x100 mm
24 -®-f50x50 mm

16

=
[\¥]

—~ 18

Currently, 20MPa

in 100x200mm size
without any problems

[o0]
(MPa

12

6

Compressive strength of CCC

4 =
O Block Cylinder
20 25 30 35 ‘ 20 25 30 35

Months after project start Months after project start

Increase of compressive strength

Bonding of aggregate particles

Large energy consumption

Larger size
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'H1 Cold Sintering Method

Effect of applled pressure

CHCP.. Da,}' 3d 25,

TS

N T R s VoKl 5 (X ; » s P S : . . ¥
- o * { : - o o - Vi e .. ’ : - 3 -~ ¥ .
R — ” = | e = = rrrrrr Tt
200pum TM4000 0043 15kV 5.3mm x200 BSE M 2023/11/14 TM4000 0073 15kV 5.3mm x200 BSE M 2023/11/14 200pum

CHCP. :Ds:+.3d. 50 &

~
s

L i (L - . L
TM4000 0045 15kV 5.3mm x1.50k BSE M 2023/11/14 K TM4000 0075 Wr)k" 5.3mm x2.00k BSE M 2023/11/14 20.0um
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Effect of aggregate content in waste concrete
(mother concrete)

=
~

H
S

[EEY
[HEY

Compressive strength of CCC (MPa)

(00)

48.3 66.8 70.1 71.1 72.1
Amount of aggregate in RCA (%volume)

® The lower the amount of aggregate The higher the compressive
in the waste concrete # strength of the CCC

B i £ = -
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Effect of strength of waste concrete (mother concrete)
Effect of post-curing of CCC
20

82
U -+
e 5
O S
S O
c ' Adsorptign - 2 -lq—)’
= 16 CoAs T 73 v
=N o5 | Pesticunng ° 8
o SaCaa et 23
Lo Solution  €CC c %
m - - 0 U)
o= . Post-curing in e &
> ‘Ca(HCOs;), solution = I
Q- N >
| W
S 5
= i)
S o

8 0 g

W/C-55% W/C-60% W/C-69%

mm Compacting = Post-curing —e—stone in old concret

B Compressive strength of waste concrete B Compressive strength
(mother concrete) is high » of CCC is high
B Compressive strength of CCC increases with B Post-curing is highly

post-curing effective
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‘11 Effect of Raw Material on CCC Strength

Addressing quality variations in waste concrete

20

17

11

Compressive strength of CCC
(MPa)

0

30%

50%
Percentage of high-quality concrete in waste concrete

B Waste concrete (mother concrete) is
of low quality

Improved strength by mixing
with high-quality waste concrete

Compressive strength vs Other properties

Hm As with ordinary concrete, other properties
can be controlled by controlling compressive

strength
12

~ ® Without post-curing
o o Wi -curi
5 With post-curing +
g’ )
_g e
O
> &, %
O ®
)
()]
0
LLJ

0

0 B 10 15 20

Compressive strength of CCC (MPa)
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B Strength improvement measures (quality control)
when CCC is produced from low-strength (low-quality)
waste concrete

O Mixing of more than 30% of high-quality waste concrete
(selective qualifying separation is required)

O Maximum size of crushed waste concrete particles 0.6 mm or
less

O Repeated soaking and drying in Ca(HCO5), solution at least 6
times

B If the volume of raw aggregate in the waste concrete is
less than 70%, CCC with a compressive strength of
12MPa or higher can be produced.
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The University of Tokyo 5 MOO N S H OT

Hokkaido University

RESEARCH & DEVELOPMENT PROGRAM
Tokyo University of Science
Kogakuin University
Utsunomiya University
Shimizu Corporation

Taiheiyo Cement
Masuo Recycle

Development of Methods for Structural
Design and Construction of CCC Structures
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# Structural Members Using CCC Units

Structural form

Members type and manufacturing

method

Reinforced
structure

=

Wall
structure

Slab

Beam and
Joint

Cage filled

FY2023 Results Report Meeting for NEDO Moonshot R&D Program Goal 4 31 January 2024

Thin-walled steel tube +
internal PS
Stacking/Pressurization

Joints

J

Thin-walled steel tube +

external PS
CS/Pressurization/Precipitation

Jolnts

Prestressed block
CS/Pressurization/Precipitation

Reinforced block (conventional)
Interior: 20MPa and over

Exterior: 30MPa and over
CS/Pressurization/Precipitation

Laminated

Steel composite

Cage filled

Investigation as wall structur

—Selected

Prestressing

Reinforcing

Manufacturing

Manufacturing

Performance
Problems .

Axial compression,
bending, shear and joint

|- Verification by numerical analysis

Axial compression,
bending, shear and joint

Axial compression,
bending, shear and out-
of-plane deformation

Axial compression,
bending, shear and out-
of-plane deformation

Bending and shear
Bending and shear

Axial compression,
bending, shear and out-
of-plane deformation
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# Structural Members Using CCC Units

Thin-walled steel tube + external PS

B Improved strength by restraining thin-
walled steel tube

m Verification and optimization of
member performance by FEM analysis

B Demonstration test of member
performance using a simulated CCC

Increase in
reinforcement ratio CCC member

— Strength increase '
(Confinement effect) L

P
-
= rl
o /JK'A, ,,,,_J_;.,’,"'. o e

Strethh increase in CCC ;
> Strength increase in CCC member| muniss

J

1.0 1.5 20

mem be I Reinforcement ratio (%)
Analysis using FEM Experlments on S|mulated CCC columns
ST \ . F100% ;
= g 140
i
<
P a0
- h 20
2 SN ’ 0 2 4 6 8 10
e ° S0 g BRIZ (mm)
s%gz N Axial force: 141kN (0.1503)
3%:& ! oo Py=496kN (930N/mm2)
8250610 Simulated Prestress: 283kN (531N/mm?2)

9.280E+02

CCC column  —CCC-7N/mm2 (0.3005)
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# Structural Members Using CCC Units

Evaluation of bearing capacity of simulated CCC members and CCC members
B Two units of different heights were prepared assuming the manufacturing process
B Three-point bending / Ohno's method reverse symmetry bending shear

ft# 8-L=1000

/

L,

PL-12(S5400)

E-JLEE
11111 50 —~—___|

=
!

=3
AYRV4 I
o (X ° @

#1175 H?.SZT
1 1

Candidate for performance
evaluation tests in the future

111

B E: -“"ﬁ
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For thin steel tube and external PS type,
change the loading area, etc.

Three-point bending

PL=19(360+360)

PL-6(285%285)
/ PL-12(285%285)
== ‘ H B f /

®9.2 PC tendon
CCC filled steel tube
®100x160mm ‘

‘ 874

2000

PC tension force: 35kN/piece
280kN for 8 pieces

Ohno's method reverse symmetry bending shear

wa ks AMEAT  apmeky  TFOAY  CTHEAY
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\ 4 e \ 4
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/\ 750 874 /\ 750
v 600 |« 1000 s 600 = 400



# Structural Members Using CCC Units

Overall structure using CCC

members

®How to join members Prestressed
block structur

mOptimal use of CCC = <«

W/C=100%, C:S=1:3
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‘11 Resource Circulation Scenario Design

DConducting research and estimation on the amount of waste concrete generated (CCC raw materials) based on regional characteristics
@Planning of efficient intermediate treatment plant layout, development of types, characteristics, and acceptance conditions of waste
concrete, and presentation of newly required production system updating methods

B Construction of resource circulation scenarios based on CCC applications (structure type, site, and product) and conditions for waste
concrete discharge and treatment

@Predlctlon of the amount of CCC raw materials accumulated and generated
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% Resource Circulation Scenario Design

@Siting plan for an intermediate treatment plant to facilitate CCC production

Classification B = CCC generation by urban - specialized processing areas X
Selection of manufacturing sites

£ . T P
1 s e Y = -_2?_? o \\ f A
. J- I‘l' o . Eﬁ 700' ‘ E i
-*—‘¢ s ® F_j‘;£1 o ’35£th{; @ *"* Fax Verla ppln S . gg 60‘ ® Osaka i A: Urban - Combined i
e L - : ;&jsﬁaﬁzation Reg |Ona| - - .% 3 rge ‘ ' ; treatment type }
e e ¢ | z characteristics £ 4" /| -
- T - oo @ 4 classification i | o a2
::.:l:' “? N -':é;"’-: Em?l Zg,% i Speaallzed
o .,:: " ‘Wlﬁg. § _g e 200 g ° treatment type
!Vlapplng .Of Y: Intermediate e ‘%‘3 00 | se®ls o p :
intermediate ¢ oatment plant r e £3 royamlum-"‘" NS s tioicido e
trlea’im(eNn’g ) treatment volume XI: Inttermedia:l(? treatmenf :.X-lt-Y UrI;ar; to rural %é‘ 0, "5];(',"' e axis
plants Y  ranae (man/facilit plant geographic scope o intermediate 2 e, E—>
prefecture ge / V) work (km?/facility) treatment Area to number of facilities ratio (km’j’facility)
ClaSSification (ABCD) Geographic operational range of intermediate treatment plants
Database of information on industrial waste treatment by prefecture (certified excellent
companies) + intermediate treatment facilities specializing in concrete mass (CCC production sites)
Sl xEﬁQ%t /"*' r- -
a” e o bt
JI:I ) |J_||:| 15, o \ kimE, =
| 46, 17% =
o) & - e Debris (ded
7% N~ = *
¥ @ﬂ;ﬁ3 e $Jﬁ7t< 20, gggﬁfﬁ "5 Candidate for -y T ;
,Ill (278) CCC manufacturlng Debrls + Ceram
T 28, s op BN, 42, site S ETHTS e =lo|
Results o 16 198 e = SEERAL

B Estimation of the amount of concrete mass generated by prefecture by 2050 Future Issues

m Identification of excess and deficient treatment capacity of intermediate
treatment plants by prefecture

B Establishment of four regional classifications by potential treatment capacity mDevelopment of optim
and physical treatment area of intermediate treatment plants by prefecture

B Understanding of conditions for installation of
intermediate treatment plants, etc. under several laws

al intermediate treatment

systems and manufacturing technologies for PCa

B Identification of the number of possible facilities in "CCC production base areas" plants
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) Estimation of CO, Emission

Basic scenario
500 1. Calculated using standard emission factor (kg-CO,/MJ) provided by CR2-LCA-WG —— — —
2. Carbonation by airflow DAC during CCC raw material production
3. Required heat and CO, emissions calculated based on actual measured water
400 consumption, etc., assuming 100% thermal efficiency
W Heating energy is assumed to be equivalent to that of a
PCa plant.
W Theoretically, energy consumption for temperature
300 PCa plant maintenance could be reduced by improving insulation,
Hemting but this is not taken. into account here. La boratory
Scale-up scenario
200 A .
4 N Precipitation
(Consideration of
lower heating
pcozmgtl'_lctm Stacked Pressurization efficiency)
roaucti : H . .
. . pressurization R ~ Cooling Blast energy in the production
100 Cold sinterihg Repeated Precipitation of CCC raw materials is based
Heating\f Heating immersion - Cooling Heating on the design value of PJ II.
drying Heating
. Press Press L
0 T Water sprinkling & blast
Low strength concrete
—650 =
:éve/nier?tSC/((;ntent 291kg/m3 CO, capture CO, capture CO, capture CO, capture CO, capture CO, capture CO, capture
-100 CO, capture (test value)
Assumed waste concrete
. . B Cement content 300kg/m3
(0
Line with 100% CO, capture rate  Qrelingiy Pertkind eamet
-200 ] J
W For pressurization energy, refer to the basic unit for B Mixing energy for CCC production is assumed to be the same intensity as that of
tile production (wet type) concrete
B CCC unit: 210x100x60mm, 5 pressurizations/unit to |m®Vibratory compaction is assumed to be equivalent to the repeated immersion method
produce 1m3 W Solution production is assumed to be equivalent to that of ready-mixed concrete and
W Assuming 5 units pressurized in series for efficiency sludge tanks.

i R A = B
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H Examination of Systems on Building Codes

@ When it can be regarded as equivalent to ordinary concrete
B Designated building material (Article No.37 of the Building Standard Law)
O Available as JIS A 5308 compliant product

O Evaluated according to the current public notice, and available after obtaining
the approval by the Minister of Construction

O Can be evaluated by modifying the public notice, and can be used after
obtaining the approval by the Minister of Construction

@ Similar to but not considered equivalent to ordinary concrete

B Categorized in the definition of concrete (JIS A 0203)
B Positioned as a designated building material
B Newly positioned as "special concrete" in the public notice and need to be evaluated

® Different from (not similar to) ordinary concrete
B Not a designated building material

In case of CCC: 3

B Individual approval by the Minister of Construction as stipulated in Article No.20 of the Building
Standards Act is required for design methods, quality control, etc.
Participating in the "Environmentally Friendly Concrete Response Study Committee" of the Japan

Building Disaster Prevention Association
m Ministry of Construction-subsidized project "Project for Ensuring Smooth Enforcement of the Building
Standard Law, the Building Official Law, etc.”
B Chairperson: Takafumi Noguchi, Committee members: Manabu Kanematsu, Ippei Maruyama, etc.
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'+ Plans for Construction of Actual Structures

m Exhibit at Future Society Showcase Project at Osaka Expo

https://www.expo2025.or.jp/en/news/news-20230914-01/
—Application for 13m? periodic exhibitions in the Future Life Experience

T

CCC units v

,/lm

Structure using CCC
(Shape to be further elaborated)
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