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SUMMARY

O The construction industry is an industry that generates a large
amount of C02 at all stages of materials, construction, operation,
demolition, etc., and efforts are needed to reduce CO2 emissions.

O Carbon-reducing construction materials refers to (€02 reduction
construction materials technology that applies material technology,
process technology and management technology for the purpose of
reducing CO2 emission in construction material and material industry
that generate large amount of carbon.

O To reduce carbon emissions in the construction industry, the

Purpose & following are required: 1) Developing C02 reduction technology for
Contents construction materials that emits a large amount of C02 2) Development
of environment-friendly building materials technology to reduce
carbon generation by increasing energy efficiency 3) Development of
integrated CO2 management technology to realize C02 reduction through
efficient management of CO2 generated from construction materials
O This research project will contribute to the development of core
technologies for (€02 reduction of ~construction materials, the
establishment of infrastructure technologies to reduce C02 emissions
in the construction industry, and the realization of sustainable green
construction.
O 50MPa high performance concrete using cement abatement type binder
O C02-reduced concrete using non-plastic binder
O Development and practical use of energy-reduced amorphous steel fiber
O Carbon Negative Cement manufacturing and utilization technology
development
O EEH system with reduced heat loss index 30%
Results O Energy saving building material DateBase system utilization
technology of apartment house
O LEC(Low Energy Curing) interior and exterior materials and process
technology development
O C02 emission management system for construction materials
O Environment design and green standard for carbon abatement type
construction materials
O Technology promotion through the demonstration house constructed with
R & D achievements
O 1)C02 abatement technology of construction material is commercialized
through technology transfer with admixture maker, cement maker,
concrete maker, PC maker as construction construction material
O 2)In order to improve the insulation performance of buildings,
environment-friendly building materials technology is being
commercial ized through the transfer of technology with construction
Expected materials companies that manufacture PC manufacturers, exterior

Contribution

materials, finishing materials and interior materials.

O 3)C02 integrated management technology is utilized as a base
technology for CO02 reduction management of materials used in the
implementation of buildings by being publicly utilized for companies
requiring C02 management

O Using cement abatement type binder Remicon KS F 4009 certified to
form environment-friendly concrete and low-carbon concrete market

O The commercialization of the results of this study will be carried
out primarily by the participating companies, and the technology
transfer

Keywords

Carbon-reduci  Environmental Energy Construction
ng Load-reducing | Cement-reduci Efficiency Materials LCI
construction | construction ng Binder construction
materials materials materials DB
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ALBAY XZIHsH 20F 2REZE HE 88

FAH w7k BT Y 71FN Pk Bt AT L9E GFol ot Aol
FEAA, AT AN AL D A7o] o2t BEeA BAGE LA7se Y
GERI} FaAHD ATk AATA $20 BAHFANE AT AT eukste] 7
0% ARHE ol uBekhae] WS Folyl 918 FAEEHY]T, OECD, WIO 53 2

ol

FANTF @ 2 = Aol BAA%E AFS A NAUZ Wk £4, Fse s
43 Ak A BUF A= ¥ ZAL T Qe
AEBA BAAAE Edelan afs o] FoH T ok

A AEAF Eokel SFAH T H7F Wl W3 A 522 A FHEES A
3J(CEN)2] TC 350(Sustainability of construction works)® =A|E=3}7]7(1S0)2] TC
59(Building Construction)e] FE2 o] FojA 1. Ut} FHAHe HF3} FALE &

o= AA ANANA FHEAAS] AAYS At AS FRE ] Wil ¥

MEL 719 S0 S FA £x8 /1w BFS TS gom, @4 FHAG

= ol
&3k Z7HE0] ISO Ab=9] 61%E At v £Fe FHeE ARS I5stEe &
He £33 Aoz st ARHor HAA F8 Eokdl tid &3 AA7IES]
FE2 FHodAM gA8stal e dAon. FHEE3 AL (CEN)S TC 350004 = dA)
ASA e 8744 Ad W doly w3 v 2F 113 A5 A&7Hs4
I SR Gk e 2FE 2de AT AEHeltt. 28 A TAY AKTHsAE 24
< Hste] AEHEo AAAZ Hes B F e VIEH A5 AT dst
o 719 AFUACIAES % EF T2 MEstar AT

(E 6-2> 7o AETA A&7 £oF 224 %

A o= Hs ETES L=
RS CEN/TR 15941:2010 SHATE A O HIOIE O Meilt AIRS 98 we=
kS EN 15643-1:2010 |A=2 N&ItsA EIH A 18 @ J|2 X
pES EN 15643-2:2011 HE2 B} A 2%
= ' =h= e SRS} BIE 98t J|2 X
=ol OrEN 15643-3 A=2 B} Al 3% -
AEIE ADO] WOIE 9E J|E R

=0l DrEN 15643-4 H=2 m} A 4= -

B A= Ao WIE 9IE J|2 RX
20l FprEN 15978 A=E az=
== ol SAAI Mot (Calculation method)

_ Y2 HSUAAS o8t HAN 2
= FPrEN 15942 BERBH i! iAol i
=X FrEN 15804 SHATE A O HASHZC PCR A =
Z 0 ZEY 0|1F _a%s= g =
AEIE A B}
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ERF A EEF7]TFIS0)] TCOMA = A5 Bl ERFSto AgH= A4 3 5%
o A 4o i3k duktAS AAS L Jom k9 FH9d3]Q1 SC17 (Sustainability
in building construction)ell 4l AZEAE 2 AL AlFgd FdE A&7 g 258 A
Aska A

TC59/SC173 FHAAE FASL A= F8 7|72 TCHI/SC14 (Design Life), TC205
(Building Environment Design), TC 207/SC 3 (Environmental Labeling), 2 TC 207/SC5 (Life
Cycle Assessment)7} At} @A 7kA] TCH9/SCL17oA4 A d5¥ FFL2 1SO 15392, ISO/TS
21929-1, 1SO 21930 % ISO 21931-10. =% 47o|al o] & Hlg o E AAH FFo A2 4
& bl g 7ES Mt A e = FAEESE 715 TC 59/SCL7o0 A A
ARHAAYT MEFQA EFo dhal F23 Aol

< 6-3> 1509] ARFA A%l fok BEAY AY

2 EH HE s = BE=
MHE SO 15392:2008 AESAS RSIotsd | et AR

NS ISO/TS 21929-1:2006 ANEhsd NE =

M= S0 21930:2007 AZMEZC sZMol |Let A

xﬁ , AMZAS &3S o oz
M= 1S0 21931-1:2010 5o oo Mg A==

= X &obsa 9l - _
I EE= ISO/NP TS 12720 oot 21z g2 X&

o |18 ASE2 209l KHEMYD

e 1S0/D1S 219291 &S XNE J;@@g jHUj He AIEONE

- g o | H 2R ESZA 201 NEMYES
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= g= A ARA 0= o= AL dl
Carbon Indice Climate Climate
M reduction Climatop conscious - ;
carbon declaration
lable carbon label
0l E
¢gé; PSIES! HA PSS PN PN HA dA
sSHEd=sd = Iz JZ=Hzsl — = == = =
Doy JZ=Hsl Hee A HEes = J|Z=Hsl JlZ=Hsl JZ=Hzsl
a8 MOHA ACH A
sSEy 8o a4y sSE4d dA sSE4d dA
Ml S gha = s=M e S2H
aXS SMHS B2C B2C SN HHS A B3
R (123g)
Lattg . .
R we. | PR =D
'l-.l.rllll.lln
ct. =2 2A4JIA 25 2 UK SE22H =8 88
A Fo=TEL 24712 AdE a3t AFAHY S FHe Jom 24T~
o} AqUAIE FAA AT & EZAYAEE AP T Aot FAFAR 4 L A
% A7 5ol me A we . Mg Bk W o) terabd =E AT
HH AR tEAd e AH=} TFoA P JeE AERE AFEHIE G4 o5
of 3t R AZ=o] EFHQ3, vdadr o ZTgk oA 9311 YeE AxE =44 B
EHYAZA Fx2GA A SAFASS 5 & ZAEF vlste] FEs JAAEBEE A
shal ok =S Yo, dnta 9 Jfuga s ZEAA ot MRV(24A 72 B A 5A|
5)E Aldsta gaAe AR AATES FEsta At
(3 6-5> ZF =19 247t~ E A4 YA ExdEA F3 @
OlHlEIE HEE
2} Tz ) AE (IES EtAEHDIS ol
= u|N ClEHI=RS e H32
2t& s
S Greenhouse Chal lenge 123§H~ OO0
Industry Program for 1975 ~
IHLIC .
HLTCt Energy Conservation 2003 010101010
Action Program for 1992 ~
= Industrial Energy O O
. 1997
Conservation
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=l Tz ) oA HH = EtAla b= e
= 3| =l e Et=e (=% [l
Agreement on the 1997 ~
Tete Promotion of Energy = T OO0 |0
Conservation in Industry =
_ Voluntary Agreement on 1996 ~
112t A
—<= C02 Reduction 2002 0100 O
orgeHe The Self Audit Scheme 1?83{ 0|00
VA System for Energy 1998 ~
&t= Conservation & Reduction - OO0 O
L & TN
of GHG Emission
A Qe EKO-Energy Program 1994 ~ O|l010]|0
- 2002
CH 2t Energy Auditing System 228§O~ O|lO0|O0|0O
0= Climate VISION 222H~ Ol0|0|0O
= ZHE
_ . 2002 ~
matA AERES Negotiated Agreement = T O O O O
Declaration of German 1995 ~
=g Industry on Global Warming O
. 2000
Prevention
=g Agreement on Climate 2000 ~ olo
Protection 2012
o Keldanren Voluntry Action 1997 ~ o
Plan on the Environment =\
Long Term Agreements on 1989 ~
dggt= Industrial Energy O|lO0O|O0|O0]|0O O O
o 2000
Efficiency
L . 2001 ~
Hget= Benchmarking  Covenants 2012 OO0 O O O
Vas to Limit Carbon 1995 ~
SEAHE . L
i Dioxide Emission 2000 O O O
_ SAJIA - Ol ~
s E*ﬁma%m 2‘;}3H ololo| |o| |ol |ololo
& 2N E
MLICH Large Final Emitters 2003 ~ ololo olo olo
Program 2012
Agreements on Industrial 1993 ~
Cll O3
A0t3 Energy Efficiency & TH 0|00 © ©
Negotiated Energy 2002 ~
e = : .
ot Agreements Pilot Project 2003 O 10 O O
Negotiated Greenhouse 2003 ~
SEdE=
i Agreements 2012 O O O
o 2000 ~
AN C02 Law Voluntary Measure 2012 O O O
A= Climate Change Agreements 22813~ O|lO0O|O|O|O]|0O @) O
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. off2l LCI DB CIOIEHIOIA 2= S &

oo A= 38, AFAE, AR, RIEA A4S FASE A m7F ApdolA &k
LCA 37} LCI DB F=o] =i ot 2010 7|2 = LCI DB 2& /WY A3
HAgto] oF 2600070, L& 47670, vl 35570 HEolt} selelA LCI DBES #8317 ¢
3 AT EY o Z= TEAM, GaBi, Sima Pro, LCAIT S]] glomw A=A HH3) A
SimaPro¢} GaBi =13 o] 75 9 LCI DBE 714 ®ol ALEEHE o= duA ot
TS A7 UNEP(FAATEAAE) 2 SETACEE 548383])e] A sfol| Life
Cycle InitiativeE ZAAstx AFJAH7} 7|H 59 /A L AE=r=ko] x4 7y (capacity

building)5 & A Ysle= Z2IHE Y3t AT

2 o

rr

o]#13t LCI DBE & &3l= AZEY o= TEAM, GaBi, Sima Pro, LCAIT %°] It A=
ZA) o} B s A= SimaProe} GaBi == o] 1= & LCl DBE 71 ol 43t
= Aoz <A 9tk SimaPro(System for Integrated Environmental Assessment of
Products)= W= PRe ZAAEALNA 7dgt AZEY AR 2011d @A} Ver. 7.274A] 7
xo] ok o] 22 SO 4ol w2 LCA TAE FaddEo] vidEo] o, ald
FEHZ Y&S 7|Yste] LCAE Fd3t=S = o] 9t} GaBi(Ganzliche Bilanzierung)+= =
o o] IKPe¢} PE Europe GmbH Leinfelden-EchterdingtonAl7} 3502 7j@sl gz q5io g
20100d @A Ver. 47hA /d= o} Aot GaBi T2 1S A&7 Be ko] HolE A
of AFY HAAA 2GS LolsA T EE =51 LCC 750 F7Eo] theket &
Aoe] Z2O9082 % &8E 4 Utk

2 1980t o] F AR} SAE HIEste] AFF-TolA ThFRt ol tiste] A&
g3 LCI DB 7de A=y ot 53] 5<d, 2944 8 292s

F 7 AEAE sl 3 9lon wWoid LGl DBE A gh o] YetEe dx F2
3 =

=Y4& 20019 FE LCI DB &< A% 27 MESAE Jdst7] Al&ete] AR

1 LCA A9t AFdANA A2
29l QF Aol A4S FIE AL BEFE F Atk 29de 199%6d0] A6 =Y
LCA AEl<Ql CPM(Center for Environmental Assessmenet of Product and Material System)=
AYste] 1998 e SIPNE@CPMelel= LCI DBE F=3+3th. SIPNE@QCPM2 37) dlo] e H|
olzEA JAEUS Tt AFEA Hol 7hsdtH FHE W& olsstr] g FHe}
A ZAE AT 2920 LCA I FFEL 1990dUFE HFHoz s A=A

&

=
3, 53 U Axd, A8 FF, £ L A718 Azge) A v BEF Hofo
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tiste] AA A< LCI DBE +39th 2000 0] ETH A+4¢} Swiss Federal Office2
¢ slo] 7 Ecolnvent LCI DB7} 714 th& A o)t}

2 ¥re) fY FU7EANA 9 T LCA & oA E(SETAC-Europe, LCANET, CHAINET
S) Abololl A AR wRvE s dojua glon, Ar tE TAldA Jidd LA REs
23 £ UdE PHS mAstaz gtk 183SPOLD(Society for the Promotion of
Lifecycle Development)oll A= ISO/TC 14048 R ¥ o] ZAsIA F-HollA 71 HIHEHA
2ol= LCA Z2 oA /e Ay 55 b 58] 7hsd 5 UA=ESF dolyH Zue
MEstA T oA T2 &O]l—— LCA =273 o2+ CMLCA, GaBi, KCL-eco, SimaPro,

TEAM % Umberto7} 9l 2 2] A 3](EC : European Commission)ol A& LCA 7S #A|E
o A FFE H7Is] —‘?'lf?} AETste B § T H9AE] Wielgt 283 9
LCl =& BAYE=E FFA7Ia Holy o BFE=E A7 78 WA &IE

i &= Z+F LCI DB zte] 9483 /75 7FsAl & 4 9+ 7149kl European Platform of

Life Cycle AssessmentZ 7] Zol Slth

@ ofAlo} A

ofAlo} B YF A GeA LCA ¥ 52 &S AFE 4% 34 Teds % uiF
TS Tot 2000t o] FE SIS AE FFES Holth APEC &% =759 A3 £
HS Bt FAZQA 79 dE€S St A= A==l A LCA 7S A
sled ofAlol X HF EA HE FFH< LCI DBE FEFstuA st 8L ¢4
JEMAI(UJapan Environmental Management Association for Industry)E& A H3}1 =S H]ZE
g St "=, ATVIEE IRUA o}, HHEolAoF TAS Fol wmvbENe Y #AE

TE3t oUX| gt 7|2 A5 Eoke] F&A<l LCI DBE /MEsith =g 2 A9

2 AA st= LCI DBE LCA 554 WHE 9 sty AdddEs 7Hs &8

g =7} DBE T-=3t3d.

IFAE 5F LCA i}ﬁ(ALCAS' Australian LCA Society)7} 5ol XA &A, A& A

2 LA G AA stoll dF 28 AF, w9 AFE,
&FulE AF, BEF, 7}%%%% HZ2e A9 g oz Fofol thkst FF5dol o
gk LCI DBE TFF3l9th. 18lal &F CSIRO(Commonwealth Scientific and REsearch
Organisation) 7]+ F3do2 =7} LCl DBE g HolH &3 ZZEZS /Md T
}.

T 99 ool A FAlA FHE SHACA LCA B A5 FrHLL Je=d FH
M Eoke #HrlE AZE F AUA Ax"EH #E" AN Hrkolth v, Blojghol A
LCA A7 AR} 471 &AFAE(TRL Industrial Technology Research Institute)e] F=
2 oF 10d o] APFJe T glom A=EWE e “Do-lt-Pro” #t= A4A] LCA =21
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et L Hol= Atz =, HMEY SACdAE AFe] SHIEFHY TS

S A Moﬂ 2= LCI DB 7% 2 LCA Z213 %S 28 Folth

o
1> e

® wl=3 AUt

AR wgoAE oA e AFEA A P LAl /NE BES V¥e R = Hol
EHlol~7F FEHATh 2001d v oA ADoE; US Department of Energy) 3%
GSA(General Services Administration)®] FE2 1% Z+E AR 718, #A4E dx 2 A
AHE 7|FEANA 8o} HHo mEt AEHoRZ JEEH Y HolEuo s FIete
do] ARt F7AAA o H = A ANREL; National Renewable Energy Laboratory)ell A7)
e LCI DBE a/hatdon o)A T3t HRE G2 5 JEE 319
Atk olm 10 ofd A L&A Eoke] LCI DBE =3t o)A S F3lo] 52
Nt ot 20049 o]FE=E HEol BV AHolth. o] HolE Mol e 4FIA ol A
A3 LAA ] cradle-to-gate AR E 7|22 F=o] HA+H], Boke= g, A, &

L FEl, FoIF B AFEEA Rl

1 ol
i

o

o]

@ &< LCI DB &8 w<t

9] LCI DB 75 #AE b = =t oy 2 03d wae] 35, AR 427D
9 AT )Be] FE, AYA FE, HEUA FEE DA S TED 5 doh AgEE

F#3te] 2 hebd LCI DB 75 o] FA1E Avnw thgol msh g,

obrlol BlHY Aol Fr} FEste] BAYARE THIAAL AR SLThA| o)A
A% BEo] BAYFL A4S AEe LCI DBE THE AT AT 5 AAHR A
Aohe AL RAL 78 AGe BiY B FHOE AR % AR A7 B I
LCI DB F%e] 23| o|Foxx gk, whal, w33} Auirhs S7keh A% A77]sel F
=2 LCI DB 7%0] $8A0g o Fox7] A&sQA% DBe| Bgo] Autael w7t

A ol2RA = B3 AHlolth aglx AkgA o) A= ISSF(nternational Stainless steel Forum),
APC(American Plastics Council), IISI(International Iron and Steel Institute) <] =A &<l 7]
del ==& DB #+Fo] IPHI Yt
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<% 6-6> LCI DB 7%<& A% =718 &5 +F vu

=20 F=A Africa APEC Europe Amer icas Global
20t =g £ sF, 9=
' ’ gorg. A9
R ¥ o= - 22, goz, | “US SR un, = -
Sl =& NplE=] —T=
gior=,

N2 eI Hgets, Boustead,
o oio|a =c - - =290l 0| = TEAM, GaBi,
= = = T AQEl, AQA, SimaPro

S, olgzlot
AR =& - | SSF - ISSF, APC [1S1, Nickel
=3 o|lC
P l= S5, &%, HoLRl =
o me | E= ] gLl =ca, a4,
stEeH =2 | goZest | oo 000 - = =4|0f, -
QeIHA = ’ oAl D
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A dolgulol At & 7957 mEolth ey 2l el Ayl AAo] o
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Holgta ¥

o2l

r‘
i

(MU=}
£ i

{3 6-7> Eco Invent ¥ &

g2 = 25 g F 2= g F 2=
agriculFuraI means of 195 hydro power 67 plastics 73
product ion
agricultural production 100 insulation materials 17 solar collector systems 24
chemicals 370 lignite 42 transport systems 208
construction materials 89 metals 370 | washing agents 30
mortar and plaster 13 natural gas 322 waste management 428
construction processes 19 nuclear power 110 || water supply 11
electricity 272 oi l 169 wind power 20
glass 27 paintings 19 wood energy 125
hard coal 111 paper & cardboard 67 wooden materials 115
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<3 6-8> Environmental Performance Regulations in the Netherlands

Dutch Building DecreetlAl 7=#&(2013.01.01.)

Building Decree 20122 5.2 X&t0ll 2H

CH&H @ =D, QUlA (HIEHA 100m2 0l&H) AS9 A= ZAl
ADJl : 2Z3IJHEnvironmental Permit) HMIE Al

Environmental
Per formance
Regulation

® Environmental performance building and Infrastructure works &
Tool Ol HAI BB He & A E,
B [C] DBE WE=2E =D} SHHDB(NMD)E MO MZoH0FE.

0T
M
2

B AIZREXNEHUNN E= 2o &B M (impact)EI-EHEH 20
B OHHIAIE S8 2AAZE K&

Determination B NHRAFE-IE-2E-AME-lMHHE DASH LCA

Method m NEN8006:2004 #2201l 2H(EPD I &H)*NENS0062 EN158042 2EHDF &
# MZ(product) =22 g 2y,
(https://www.milieudatabase.nl/index.php?a=engl ish-documents
- Ecoinvent2.2J] 82| SimaProXf - Product cards

Database ® Product cards  HE2 JIstHH

(NMD) ® Basic profiles HE AL
® Base- or background processes B 2H, 28FD)
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(1) 1S0 13315 Alcl
AP E FXE A=
O A&
249 AA Jidel ME F
O ISO/TC71/SC8 A&
ISO 13315-1 & 3¥A] FDIS (Final draft international standard) °]w¥, A
Environmental management of concrete and concrete structures - General principle
24 B44AM) 543} 9§, g0 Ao, AAgRIel g PHE Sof YA
ARAHNE AN 98 A

&7

rlot

4y oA
gtg]7tll A N F == A18% ISO/TC71 F3]ollA 84 CD (Committee draft) =
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[23 6-1] ISO 13315 A8z T4
(3) 1SO 13315 Al2l= BEC
O 1SO 13315 Alg]= 3 AAAHe 85 187 &
O B4 4AHE 1SO 14040, 14044 A}48H7F (LCAE 45 o= 2 HFo =7 =2 3
RIS =

-

[1¥ 6-2] ISO 13315 Algl=2 5&8%
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Environmental design of concrete structures - general principles
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