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ABSTRACT
Keywords: Green concrete, CO; reduction, Sustainable development, Reuse

1. Background
The environment where people live faces serious threats from ecology unbalance in this
century, therefore developed countries set a goal of carbon dioxide reduction inside Kyoto
procotol in 1998, furthermore, sustain development becomes a globe target. Owing to large
quantity of usage, concrete is a main construction material, during manufacturing lots of
greenhouse gases emit. In this study, collecting the definitions, properties, and indices of
green concrete overseas, combining suggestions of experts, establishing property and index
of green concrete for domestic concrete industry as important strategies of concrete

technology for energy saving, carbon dioxide reducing, and sustain development.

2. Methodology and Process
By way of collecting the definitions and properties of green concrete as well as
referring evaluation indices, through expert meeting, finding out the suitable procedure and

result for the future development of concrete industry in Taiwan.

3. Important Discoveries

According to data and conclusions, draft of green concrete assessment manual is
finished, not only confirming the definition of green concrete, but also establishing the index
of green concrete, conforming the international tendency of energy saving and carbon

dioxide reducing.

4. Major Recommendations
Draft of green concrete assessment manual is able to be executed, let the concept of
green concrete be promoted and prevailed. On the other hand, green concrete can obtain the

medal of green construction material in the future, which improving the image and quality of
XI
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ready mix concrete industry, and extending the scope of entire life cycle of concrete

structures.

XII



=

|
i
i

F-F 8 O®

A DI A HHRER LI AR BYFBERE At G
BB TR A ELAFORESY 2 FAPELNREREDLILN > Fla BER 20
Moy o i@ de > 40 1998 Eor e TR MREE ) LB SH 0 e F
FRPECR B P i BT B IR TR R B R A S A AR B o R R GF o BiT
32007 £ &K LER R EEFNIHF B EHCOPI) g LREF2 TR2
DR R LM R A L AR E RS RS E L R 2009 B &
MRk g R KL FE- AR T @R FR ) 2 e o Bor T B ( Sustainable
Development) | @ = % A #5825 cnbf 23R4 -

o ¥E1REL FARER G TEGFR ) gECY > AEHI TR
PAE<E TR g 2R R FS > W E G ATRRaR L 51 ARP - &
FRELIMERAFONRAL ZALFEHE S R BB AL TR
P17 SR PPk U RIS MR 4 1R Y
VR E A F R AR R RS IR e o 122 1 R R G ok T AR GRS
R AR e s R R RES P kR R R s R R

R AL R R A R e & ko

TEAFREE P AE D A BE A AT ER IR BRI ¢
WD pn R blof et A > SR E L RAR RV FREERS
A 21 R kTR AREGd SHRB G TR0 2 B Ak E S P 0§ E 0 1992
Eel B FE R R HERET 170 B R TSR A 2 18 B RS F
e B AR IR A o drAs T 2T IR RPRGD 0 1993 EH A WS 2 0 T A
$# B4 R ¢ (United Nations Commission on Sustainable Development, UNCED) » j&_*
BB 26 e SRIEFiEH - 1995 £ 2 BH e 2 T39 3% ¢ K% d 2

1



T SREA - Nk

T LA KA £ 5] 1998 & 0T ;Mﬁtﬁﬁg Sl Al AR F
FAPECREp R Rl T REERIE S RS A OR%E LR F
Py &gt R 4% E (Sustainable Development) | & & 4 4 #fd £ & 3k48 - 1998 # 4¢
£ + 8B #2 [ Green Building Challenge 1998 | # ! %1% 3.2 3R %% ; 2000 & 7 jF 5 27
Siz TAFERAFEAE  PIE A ATERA L L EAREEE 12007 & 120 hrr
RBLEREOIRFFREBER EREF TR L RAR, 2R ST AR
TE AR ARERRRERR S B2 R -

25 ZFHAZAFTE e R AR ERFRERPE B AR ERA RS
FEERHE R R DR TR o d 3 DB R R G A Is Irif e
TR AR ner e B E AT R A 7o A R AR
CAMSERL FEBAAM 2 1 T c AR 1996 E X2 REFELR § 150 KK

RARIER O ARG E AP RERRY SEAMA LSRR > 2 L SEARED

EREI M F B R AR 4 FRFA SF IR RS ot A - OEEREY

)

bydaded A2 - QOGS F R M et RS FORLE MG 4 HR
Exenfirfz o P B P RIBFRRMAFEETEATE B o 4o B0 & RPN
SRR B Z ML Z SHERY S PP AR 1980 F S0 KRG B F B -
%&’l%%ﬁ%%ﬁ%@%éiﬁ%%?%ﬁ%?@diﬁﬁ@i’ﬁﬁﬁgﬂﬁ

2l e e M AR e~ 1 R R R R R R B R

¥
;

s

N

SECMASE S L ER AT RARGD AL R B 6 1 P B b
ETLEEERTRE SIE TN RS 3 PR S R

ﬁan?

gn\;

P E < i

o pGTHRDOTFLT o EFRERRESI MARBNRREL TR 2 0 A
TAFEFIBREI PHEPMAE P TE S FE 2 A2 PR



|
i
e
i

s A BRI ks

ﬂﬁiﬁ?ﬁ%%i&%%%’ﬂﬁéiiiﬂﬁ%ﬁﬁ%ip

CHAY S B SR

AR ARl ERD P Al B R I s P
AFF P ﬁv;”gw L2 TS b 0 B R SR AT R Bors R R A iE
SEPLT A 4T

2 E AN FEE T IR AREE R

o

(1) % ot B2 & B W %0
&
el

\\\?{r

Ly |y N N
SR G 2

WP e ip AT L 2 ¥ B i > S22 RN BREIFR B2 §

|4-

(2) Ef ’]?‘ %R

# %\Ié;o
iR E R REAEFE D

P2tk EREYFTRLILE > Fi

OERESE.
4) fﬁ:b%.f‘-&;‘ﬂ}’”ql\a‘ﬂﬁl_ R RS )ﬁ%?%ué‘;o

AT BB et s SRR BT e RETRI TR ARRRI 1

Bz kg o BT Y D RSB ARACT
1.5 8 5% 4#5?&@'\’/{% FL vl i A 7
Mt SRR B2 Ay o AR AR EREPN TSR R AP 2 T

BN BMLE V002 SRR MRS T R 1Y vl P

FELR PN *h RS Ap T ﬁuﬁr‘; P‘A’\‘k‘?.ﬁfg—’ WA

FL 2o BT ik e

At R T A A 4T
1R F 2 S N A A iTEAN B L REF %R
(DB H Rt Ap AT 7 5 B IR

PR Ee PR Y HAIEE A RE T W R AN TR &

AR 4 & e E o FEFNFERAT



CRLR SN RN E C] Ry

QBN s FAp AT L 3 B IRR

VRP AP E (MR REF )RR LM R AL S Rl
REBEPARE TR > S AT IR I TR RIS iR M T o
(3)F 7 BI7h IR G AP M e R dp AR

FHFTH E P AP WA SRR R LR SRRD 2 a0

EERAMF 2195 > AP RS R N ad FLSRR
IR SN
2.&ﬁuﬁjiﬁ%?fa&9¢%:

BRI NERAL P IR SRS 2 EREERP RBEER Y gk
LReRML AR BRI AER RSk YR AP LR o
()F ¥ AR & g3k

FEPRAPRG 2SS P EFERR WL RF > BfFEF W EFL Sk
FER G PRAATEL RN RNBRAIFRRHE DREVEHR 0 R
RS S S S UE S
Q)& R 52 B 2 372

SRR P TR L 1 ERP P AU G EE o R R 2 A M i
PERTHEMAET > AR R RHEEEE R LR 1 E R TR &2 FRES 4P
Bl 3Pt e 2GR CO AL EF2EHFRT I FRBAR S
AEAM(RIE~FRFMEE P BOHEA P o2 SNSRI TR
(3)& iR 4tk P

BRI R SRR bR 2 bR kA& R e U RN L P
B Afe R ARPAT FRRI HERKRRRE

AFY 2R RPN ARACR] 1-1 1T



A da 1
ERy NI L T4 SR or,

I
s

A

BRAHE AR

T A

7B IR

2.4 1740 Bt Be dp 1R 22
31428 |

LF#ARRPRED P
B A XA vinfe

2.5 % P AR
A0 M2 4 1R

3R ek g P

(A % iR

y

e 2 L )=
FE > SRH i ?J—‘]—c" ;J'»FI Jf;}:;

W 1-1 7 5 2442 H

Ry FLF A £ B - RN 1T 20

b
£






R R BRR AN T YA
Fo% HA2ZBREI NIRRT
Bo & rERE
F o AR TR
LER " #Hpkrs gl
# R " #Fokik ¢ (Portland Cement Association, PCA) = * ** 1916 # » = f ek
FRMEFFAIRSRELIAND 0 R g ANRETRE C BFREEZRR
3 o g AR R B L %% 3+ 3= % (Leadership in Energy and Environmental
Design, LEED) e #¥ # 1) SR 3 & e & i 0 T 7
(1)igag 3 X 4 % B (Creation of Sustainable Sites)
BRI B T T GEIRE 2 RE R
(AL #BER Y5252+ (Redevelopment of Brownfield): -k & 7 7 #* 3> Fit 2 42
TH AR > TV FRFTLPFERE o
(B) %3 2« w4 p 7R %7 3 (Protection or Restoration of Habitat) : 2 & # p auR 38 1 %
B ERARET S TG A ga T > VM RRE i E o
(C)F = 1t 2 ¢k B2z B (Maximization of Open Space) : £ @A 4 N MR A R 2 1 1%
B BRI RBRBE DG > 3 RS RS TG fF 0 T RS
TGRSR FRTFEAGHEETT MG LR
D) #1 % = iZ5% & (Quantity and Quality Control of Stormwater) @ & #* %5 KRz 3 #
R AERBREFLGE BT ATz RS o
(E)*# i< # § »cis(Reduction of Heat Island Effect) : sp 4>t #0582 7 2 > @ % % ¢
MEI B RRREI R H e - ERHEE > d 3Bk F 54y dic(Solar
Reflectance Index, SRI)® > =¥ "% i #

B Ry R L P TR T 4R

ek
Py

e § &
(2)34 i& 5 R i * »x 5 (Enhancement of Energy Performance)

LY SN R SR AR RS RN S S



BRI BETE LRI
(A) % % M 5 R ¥ & f (Minimum Energy Performance) : & 3 2 £ 3 # %
(heat-storage capacity) » FI} VA FE RS PN TR OGP LE R T A NE Fo
(B)if 1 &« if it JR ¢ * »x 5 (Optimization of Energy Performance) : /R &3 et v &
ARV R MBS S SR G RE T o .
(C)iz # 4 £ 11 * (Building Reuse) : o *™R 3 Eamt A M2 AP 30 g pBFe iRF R 5
2Ry o e s BTRE AR
(D) ¥ & Bt 3 4 0 2 (Construction Waste Management) : 2 5% 2 44737 ﬁ? & ¥
dORRE AT A L)% o bAoAt w i o BRAHRLE o
(3)i¢ * w Jx4t (Application of Recycled Materials)

BRAL B DE SR HE B BT R A E RS v R

(4)# + %1% (Local Manufacture)

SRR G AR T AT A 2 PR g TR et
(5)¥ 3¢ @t & % H(Durable Structures)

BT AL R A B A A F A A SR

SR SRR B SRR L I S U M ST S R SRR o
ﬂ,jggﬁﬁﬁﬁ&%ﬁykﬁﬁ%ﬁ¢%ﬂ5m£lﬁﬁw’%&ﬁiﬁﬂ$ﬁ

F R AN F E R 3 % (High Performance Building Requirements for Sustainability)
GRS/ RE R o kS
2.5 MR FIp#m e 15 ¢ P

# W R 73R 584 +5 € (National Ready Mixed Concrete Association, NRMCA) =
231930 & > A R FRRAI M EF e g HE - WIT M B Ke XL 2e 0 A
HNFRRLREF TR

(1)t 4 4 (Durability)
i F e B BV R+ (serviceability) 0 I ¥ A dm

o5
34
P4
(.

3

A

JS
N
;ﬁ!
‘.3;
B
S

-
A

£z

EARA SRR Aol N RBLE 2 LR RN T s B RE % o

8



4

B % B SR M E Ry

(2)# # %3 (Local Production)

FRAEI AN e TR LS S RITT B(R iES @@'gﬁ;—@ﬁa st Ty

(3)* 4=+t #1(Recycled Materials)
GRAIFTRY IERISF L - RFE S RVEMRAEY B EARC D F

LR engtac o pLoh > R IRE I VIS d BRREAR o BH P ol ey L I F > ¢ R

A

ind

%

&

Mgt

8

Lo

She

|

(4) £ * 43 +4](Stormwater Management)
FARAITEMEREREITREFESTLP o

(5) % & ¢ * (Energy Conservation)

i

FRMET FREBREALN B EREP ZADE R o gt BRET A RS
ZG T AL Fa T M EBEE RS A o
(6)® % & P& & (High Albedo)

SR APETE T F LHEA T TREREB RE M P R ETHY T
Fla KA G s o b o R hF EF M HET S N A R T RER 5
EA
(7)iF & 12#% & "8 (Ideal for Green Rooftops)

®FERGEI DMBREFETETRESEN S RBAL R P 2 AR Ko
(8)LEED =i {¥ & (LEED Credits)

i * RS F P43 LEED ¢ BB A oo SRR D T AN G BN BT A il
(A)F3 A 54 E (sustainable sites) ; (B)it R £ + § (energy and atmosphere) ; (C)# 4 3
Jh(materials and resources) ; (D)£]#7£2 3k 3+ i 42 (innovation and design process) °

* PR RIR#RG2L 1 6 0% FEEyE- G P SRAD M b T
AR AP MIRFEAANY R KT E E R (NRMCA Concrete Sustainability
Professional Certification) % % ;% 5% * i # & ¥ 332 (Concrete Green Building Specialist

Certification) & -



L.y SRR L F SR,
LR N ST =
4v £ < /KR 12 € (Cement Association of Canada, CAC)= R i = 31 & & J&4r £
ARFVREAANT CHEFI A RELEIRCFFOREREER 0 Tt R
Kt MRy o R A SR B T
(1)iEs& 3% 3 f| & (Environmental Benefits)
SRR T R BRI E
(A)ix = F it gt 2x : f(Low CO; intensity) - 4p 30 H v FaE 4 > BR3P
Lz & L pd e
(B)® 7 k¢ * sz (Resource efficient) : SRt el 4ol & > 5 330 p AR ¢,
PhAwpH g Rk
(C)7 i * § 3 F h(Local resource) : SR 4 chst ol & 5 7 d I T B (F o
(D)# > ¢ 2= B 3 4~ (Less construction waste) : SR pE 3 Tk ikdp 7 KR8 AT IF >
iR -
(E)¥ £ 41 * |+ (Reusable) °
(F)¥ & 41 * w x4 i/ (Recyclingmedium) : %R E ¥ 7 L EBRRAF S0l A & 0
Rl A
(G)re 5 R+ 7 £ 4 (New life for old concrete) @ &R 5 3 st (pdop il & 7 w g i
f1* o
(H)4 v 7 -k 2 & (Replenishes aquifers) : SR ¥ "% Mk & S/ & 7 RiZw 5
BTk R
(2) it 5 @1 £ (Economic Benefits)
RS T T a;_’gl.xﬂ”_' :
(A)E = A3t (Cost-effective) : SR 3 AP > TH T Fa2 R A WY a3 7 =
P o
(B)2 # mf 4 % (Longer-lasting structures) * %2382 B a4 4 » s ¥ " ME AP 0

H2 £ A o

10



(C)ir:& %] = 7 (Reduced transportation costs) :

(D) i * = & (Lower operating costs) :

& o
E) B f 1= % (Lower lighting costs) © %R+ EF F £ > 7% KZ AP TR
g g

(F)#% w 7 % # 4F(No need for additional interior or exterior finishe) : % /2 3% 4 2

7 ok o
(3)iseAr ¢ BRI 2 24 7% & F(Social and Quality of Life Benefits)
BRGED T AR T RGEAL ¢ YIS 2 2R R

(A)% > [+ (Safety) : %8 83 7 $<4aF 5 A

B it 3 % T (Better indoor air quality) : R 52 3 4p >+ 4

J——T—

FEAMe
(C)i% % #2(Cleanliness) : %R 53 % Fmr 2 5 F 4 KA -

Y L SR x;f B F - B RAYRGE Z R ARG IR Fog ) dUR

it AR LIRS § B BRI BRI 0 9 @ & LEED it -

BN BREDTRER
LER " FRkEE ¢
EFRCEFRRAEEFRDEFREL DI > ERT LT E

.

¥ 3T R R R

b AL

L ER S
Q)% MZmAFand THERFHI - TERT o
UV e A LR R i 25% 00 F ¢

O R AR g
(4)% S # b e 4 CAEd B A G R TACHS 2 TR R % % RUE B % F S He(Solar
gtk > ASTME 1980-01 B § & AL B 2015 &

)

Reflectance Index, SRI)3 > < *+ 29 ©

F gy e B g o
11



L.y SR ST RNy,
G)F#FH ¥ REI P L FY g2 A LT % L ASHRAE/IENSA Standard
90.1-2004 e 2> ¥ 3372 AP L BV a0 10.5%3 42% > {3 EGiE AP Bl
JB &t 3.5%3 35%
(6)% * wotdf b3 v BE 10% 0 P aw it o B AR P 03 40% kR £
& E40% 10 ArRE R v RS B .
()i * F = a0 2P RH 10% Rt 2 & 8 ke 500 &2 poo
2.3 MR ps e ARl
# R R 7% 2E # % % (National Green Building Standard, NGBS) 4 d > % G222 #
7 + € (National Association of Home Builders, NAHB) % % # # 3 {5 > 3% 2009 & & ;%44
# BB 735 %+ € (American National Standards Institute, ANSI)#74% #* > #-3* A ki 5 %
R APEEEe gt s2 - cNAHB 2 2 1942 & » RERELhp g2 - » %
W ACHEBOO BA AP (23 A LUz E g2 BEEF A5 Ll

.

AT AR ERE P AR S 5 B E“ ﬁ&h o NAHB p 20eh=k @481 v

ke

FAWRE P AT AR S A B a2 ¥ FRIE L
PR RS AR REARE YRR R R A RTVREAMTE > T
FNAHB ZAp b 7 £ R § enE R SR EMW2 - PEERF ML 22 828
P

NGBS H ik Lm0 2 Bff o RPZ2 AL > kA5 ML 5 (DF T &
(emerald) 5 (2) £ % (gold) ; (3)42 % (silver) ; (4)4F % (Bronze) - 827X NGBS &_ANSI 3§ *
o g g AIEA R - e d B R FIRA B 0 B P IRE L Gd NHAB T o

e eyl ¥ gRiEE S Ly A2 AL R BT W S0 A2E 500

ﬁ

${~r
%
-
=
T,
N
=
i
™

BhEREEFRE NGBS § ¢ BaP fET &S % FRINF R
i * 25 (Resource Efficiency) » H3Rix ik~ ¥ 5 %R 2 dn= gtk :

(DR * wofepd © k@ * wooklang 2t B4 g

Q)F wozt L R * HH OV TR ERE S Ao

(i * ¥ AR TR 2 S g 4 & A &-(biobased products) ¢ & H #ig * chfdgg

12



PGS A e
@ L4 nmild A BT TENRET - TGk R A TR AR
Rl Sul e SN
G)g* s+ R4+ A AS5TETRERS ZE# 24 o
3R ERE L H gD
it R TR B L % 3= % (Leadership in Energy and Environmental Design, LEED) %
d F ® %2 A1 ¢ (US. Green Building Council, USGBC) #7473 * ki3 1= A 4 A f 3
B 2L ke €%?L%‘?Ij.§ﬂ.§%“« X R EXR L A 'i@fﬁi‘:ﬂ#% . :}é%‘fﬁ% P g
H

By by fllehs > &2 p et E AP EAT R

TR E RIPUE PR FEPIR ESC NS S T 0 ¥ R
LEED p 1994 £ B & » Hid 3 734 Bivlim» MR pPABR & » 17 & %
(RFEMEL R EARRE > ¢ A LRETRTV2SEART t 2 - « H

PR (D22 S AORE  (DFEEAF TR DEZEAER
B BAGRE D (DR sRL ikt Ol §ymppHsEAsik: O#
BERAE DD FA oG BT k2 F B R RS AR E(NGBS) » #75 LEED(v3, 2009)
LEFRLIRAIARL AP AP FALZANP I (DSFEARFE 15

(Green Building Design and Construction Reference Guide) ; (2)5 & f p KK 2251 §

ok

# (Green Interior Design and Construction Reference Guide) 5 (3)% & #i8 172 iy =2
(Green Building Operations & Maintenance Reference Guide) °

LEED #0445 58 k3% 6 - BATEF P HBRBE AL LR RH L35 p 350 2
B F K BATRLEED #2274 23R d w B o A ] 5 (1)@R@Ed i (Certified) ~ (2)
$1% (Silver) ~ (3) £ ¥ (Gold) ~ (4)v £ ¥ (Platinum) 3% 32 & b 2 £ B & Spcfrirda < o
Pave 3 ASBEHIIEE s fAge s e FES ‘\ﬁflﬁvﬁﬁéﬁﬁﬁ’» LEED 3238 » 4r
FdTi & 0 11 F ¥ 784 (Cincinnati, Ohio) 7 &) » FTZ & iz E A4 7 &1 100% 5

BARR do o 3t E i 4 (State of Nevada) » # * & 7 LEED R g 2 3 T v £ § &

fosif d o TR T RS 0 L5V ATCRA KO SR £27 2R F LS LEED
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BRI BFELELF]

FOFE 0 b4e t A iR F8(Department of Energy)4% ) KA 2 AT2E 1 EAZHE 500 § £ £ hP &
FoE A 4w % 17 LEED & % 12 b i p edf(Department of Interior) & 447 34 A2
W 200 3 % £t A iz AL fiE P LEED 3% 5 % % ¥ (Environmental
Protection Agency)& R/ m f#f~ 2 T > B irdZ A5 < % & LEED £ ¥
% ; B ¥3%(Department of Agriculture)® o #7/§ 2. 37iE & fuig & B 4 2 Jf i 7] LEED 42
3 o HUdopgc X 27 ¢ BWar(Department of State) ki A K 10 f 30 2 3k #riTaE 2
< it g3k % LEED 3 1 % % (U.S. Army)/ik 3574 #71% fid 3] LEED 42% v 303 -
WAt L N ged 2 BUSAHR? A R 2 S BLER Y LEED » 4o i f3 Y (State of
llinois) #77% % & f 722 R P& 0 F 2 A1 LEED BT 3 * 7 d Wk
4 (Illinois Tax Increment Fund)#d Bk o #72E & iz W = A4 F 5 LEED ¢ 2 v 4p B
WESCFRF AT FLT D BREFALERET SRS & (State of New York)#7
2R B R EA R X LEED &2 2 v Ap Rk 30 5 v 4 & (State of Tennessee)#7/¢ & i
Wl FATEE I R G A i RoR S AR T 3 0 yHE LEED A ApMnErE 2 3
oo Hou kS gt ARk o wid F & RIE P L P Fa4e | Bothell 7 (Bothell, WA)
BRpECiad g SRR FRAFET s RATERES 5% 10%~50%duE A
PE fF # o San Jose # (San Jose, CA) i FE i 4738 (T3 > ¥ FE AN BPF L I A

#% £ o Wilmington # (Wilmington, OH)%| 4% % & » H ¢ JE® LEED x4

¥ {8 50~75%3% HUR L o

LEED p & B & gha 2B & fOo Hin A A PR AL E 3 S e chEfp e

AFHEF o BRH Y T SRR PR R Y B o AT LA T E
ARG gl i
()rag s A 52 B (Sustainable sites)
(2)#& = * kx5 (Water efficiency)
(3)*% s & * (Energy performance)
4 * 2 2 w23k (Reused, recycled materials and resources)

5)# = £ M B &F (Indoor environmental quality)
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H
(T

2 AR T T AR

(6)i8 * £IFTHTE K 3742 (Innovation and design process)
(7)# 3 i £ 1+ (Regional priority)

¥ RMCF 7 2R 75 & £ € (RMC Research & Education Foundation)~» #7312 1172
J2 hi¢ * 7 % &_LEED & foded 2-1 #5550
4.8 ¢ %Jﬂ"

SR G TR R L i R R 2 RE H PR L fE o
Khan 5 #1120 Tk 4 i g2 el T g e 353 Vo ()% i ki v B 1
HABHFE QU YRS SR A A § 5 Q)RR R vk
(A)ie % 28 oK 5 (5) % B2 R R 22 Kok crHE S (6) A &7 i 100 2 150
&2 mt A Sy (DA RED REF S Rl

Mehta+ ¥ #1999-2001 4 B 45 417 o2 F k% R 2 g 2 7 B ARY HR

g et 10 0 ()% i<k R * § (Cement conservation) : & * 1 ¥ A H > oo &4 ~ %
&5 (2)"F Mokl * & (Aggregate conservation) ¢ * wokpl s I ow T B A R AL B
(3)"% i * -k & (Water conservation) © & * #if Bfie ~ KA ~ wfok ~ 228 RS %
EE (I @A M (Concrete durability) @ @ % 1 ¥ g H ~ fid s fe s ROKEE K

G MA 2 2 EPICHEE o 2009 £ > Mehtadp I 5 TE M F e g o R
R E3 G TIPS 34 o8 #;L,%”gc} feib K2tk A ORR e o2 2 ;ﬁd Bkl enig
*ogo i ppen e 8 ppigy i p ok L £ T PR S e 2030 &
TE P T AP AR (1) HORE B3 30%7 5 ()3 B R E PR > d 0.83 %% 1 0.60

SOOI AR E RSB EE AT LR TIERE R B R
20%r4 F o

¥ ¢ > Gottfried ¢ 1996 & # # 5|11 55 5§ k35 R A g B ¢ 3207
(1)i¢ * F ih>c 3 (Resource-efficient options) ™ & > & * {4 2 Yp 7 ~ i@ * w2 & F ok
A S i s O MG A 2 2 0 B QT A IE R B R 5 48 F(Health
and pollution issues)™ & * JF ¥ £ R4 & * BRI g R E L S5 5 2 B

BWiErLor g RALHRRE R o @ Penttala 3t 2009 £ B A 5k 0T 2 BLA L %R
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BREL Rl Py
s 3 Pl (1)< 4% & (Sustainable development)#} 32 # & 42 ¢ 74 + o A

i A ERRAF AL QA AEARY 4 i 22 £ 2% (Production energy and
emissions) ; (3)F 4 44~ hd &k B 4 47 (Life span analysis) ; (4)® Jz £ (Recycling of

concrete) ; (5)2& # 4~ #1 Z # it (Functional Properties of Buildings) -
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FoF R SRS M TR

%21 % E LEED & £z m54 7 jpppsmigp ©

Prereq 1
Credit 1.1
Credit 1.2

Storage & Collection of Recyclables
Building Rewuse, Maintain 75% of Exisbing Shall
Building Reuse, Maintain 100% of Shall

Required

Credit 1.3

Credit 3.1

Building Reuse, Maintain 100% Shell & 50% MNon-Shell

Resource Reuse, Specify 5%

Based on material cost, this would require the project to purchase salvaged materials equal

to at least 5% of the total material costs.

Credit 3.2

Resource Reuse, Specify 10%

Credit 6 Rapidly Renewable Materials 5% of materials from renewable resources

Prereq 1 Minimum IAQ Performance - ASHRAE 62-2001 Renquired
Prereq 2 Environmental Tobacco Smoke (ETS) Control Required
Credit 1 Carbon Dioxide (CO, ) Monitoring 1
credit 2 Increase Ventilation Effectiveness - Air Exchange Effectiveness >= 0.9 (ASHRAE 1

127-1997)
Credit 3.1 Construction IAQ Management Plan, During Construction 1
Credit 3.2 Construction IAQ Management Plan, Before Qccupancy(Flush-out) 1
Credit 4.1 Low-Emitting Materials, Adhesives & Sealants 1
Credit 4.2 Low-Emitting Materials, Paints I
Credit 4.3 Low-Emitting Materials, Carpet I
Credit 4.4 Low-Emitting Materials, Composite Wood 1
Credit 5 Indoor Chemical & Pollutant Source Control I
credit 6.1 Sl.':funtrnllahilitv of Systems, Parimeter - 1 operable window & 1 lighting control/ 200 1
credit 6.2 Controllability of S',rsl:erl_lsI MNon-Perimeter - Individual airflow, temp, & lighting 1

control for 50% of non-perimeter occupants.
Credit 7.1 Thermal Comifart, Comply with ASHRAE 55-1992 I
Credit 7.2 Thermal Comfort, Permanzant Monitoring Systam 1
Credit 8.1 Daylight & Views, Daylight 75% of Regularly Occupied Spaces 1
Credit 8.2 Daylight & Views, Views for 90% of Regularly Occupied Spaces 1

Credit 1.4

Innovation in Design: Open

Credit 2

LEED™ Accredited Professional

Project Totals
Certified 26-32 points  Silver 33-38 points Gold 39-51 points Platinum 52-69 points

69 Points

(F# % : Ready Mixed Concrete Industry LEED Reference Guide)
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CRLR SN RN E C] Ry
528 B R
FoCBRAL TR
T RN HIREL 2 T KT
LG B2 2 &% P (lifecycle)t FEEL P > HIBRE T i i & 58 'F 3 A Mend i
A3 e R RB B S Tehd A s RERD DYTE S B EE a8 TR
g e
2.7 3 % & (environmental-friendly) 2. 2 & £ 1 [13]
3.3 iR & ¥ (resource saving) 2 i 5 4 B H el
4.7 8 X % (environmental sustainable)z_ j® 5 + %2 T# 17,
Foob o SRR d AT 2 A e s
L3 4 BEFR A R > Bldof 4 o
2. % RES I EDFREF o GldoR R EERDT B RIRE S KR gk :F'rl;z °
3.1 % 24 I EfIRAES o BACF IR - HRR -

.
4.1 * HIR B O] kR o

F ~ R lft_‘_l F;L‘ 1),%%[18-21]
1990 & B s o Joivss ®IR R RIREAP M ARALY BORBATIRIR Y 2w ik

B34 &% Sl % 0 1997 # g Brite/EuRam Fes 02 &

F 3

N FRERHMNRAREFIPZERREI A AFERI2ZFAY Al EBEN L - 4
L FR2HF2ME ARl RAFE ) e £(1998 & 7 4 ~2002 £ 6 F )z 3t
Fo b TA SR RRS A &2 FEPIFRA S % (TESCOP-Cleaner Technology
Solutions in the Life Cycle of Concrete Products) | o 7% & $pre 355 MR 5 3 ®:d 2 427k
B T2 R R v i ML B 2 kIR b et 20k
FBEEIFD o2 FFPEIEFA T2 F%mgd P | (Danish Centre for Green
Concrete) » 7 7 R A A0 T #7757 &

1R & 2 7 M S B P $ (Concrete with minimal clinker content) ;
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Fod R SRR M AR

Q

o
S

2.8 5% 2 7 Sv % f8 37 % %+ FL(Concrete with green types of cement and binders)

3R

[x

~
£}
(.

7 bc & 74 ¥ A $ (Concrete with inorganic residual products) ;
4.5% R 5%+ 2 ‘f#i »x iy 82 %23 (Performance and maintenance of green concrete
structures) ;
5.5k 1E Poprdr R 38 4 Bpk(Green construction technical solutions and construction
technical solutions for green types of concrete) °
ptek 5 2001 & A g4 AT¢ < (Nordic Innovation Center) F B4+ & HL e 7 Fx(Danish
Technology Institute, DTI) = = R 4 2 £ & & 4 M T 5 (http//www.
ConcreteforEnvironmrt .net) ¥ % g £ f € (EU Commission) 7 84+ & Hjier™ 7 Fuil
F-BEFMEHw~(HoH1IHFSFTE~) 8= #2003 & 12 7 ~2005 & 12 # )z
TE o LR TRED A MY - F i 2 5 dg(CO; uptake during the concrete life
cycle) ;> #F3TA BB FIR G I P it H3 TR 2 B 22006 & 5 7 18~19 p 3Tk i &
DR E DAY Y E 2 PP — B 52 2 2 (Challenges for Sustainable Construction:
the“concrete” approach) ; BI'##7 31 § » %851 S E R 2RI R T P AL T 0 B
RS IR Y YT T
Foho e R Y - BB BRRE 2 EEG RFRED G (fib - fédération
internationale du béton) » # £]* 3t 1998 & » 25 &30 1952 & 4] = 2 g R D 15 €
(Comité Euro-International du Béton, CEB)£ B % +f # #2 ¢ (Fédération Internationale de la

Précontrainte, FIP) -

AR 2202006 #pF e d A2 R ¢ TR E ) T2 THRES 1 iF)
ke 2008 A AR =4 R €T RE A ® 2 K2 ¢ | (Environmental aspects of
design and construction) ™ % * TR & 1 & *}# 4o PR 2 %R s 2 o | (Green

concrete technologies for life-cycle design of concrete structure) 1 i | %21 1%/ 23 &
2 fuF o w LG FE e 7 a2 Glavind fo Nielsen » = B & 359 & ~ 465 ~ v+

P~ JF R E#J,,J‘i—'.‘%tiﬂ’i%ﬁl?ﬂi%ﬁ%ﬁoﬁié ez Jgd o K REZF AP 2 B

T

Bl DR B2 AR DY MR EF 2 B &7 F R F(BAT- Best Available
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CP RN T RN,

Technologies) » # fiz £ - 4 f § 7 T3 BHERERI LA 17 ns H R

o

528 P AP

T

3 BmEs R
2008 £33t p ASTEE FRPBEE T HRE | S HEAE LRI P 2009 £ £ R
Ruw” Bae &ﬁJé%%?ﬁﬁ%*ﬁ%iﬁﬁiﬁo?%ﬁﬂ@mﬁg%ﬁ
A - PRIDEFE A oom AT AR 2 p A3 1990 42 T4 — B iR
TR TR FM Y EAFREFAY o P MRKEL 1 g2 4 iRl 4
B €730 1994 & T2 & 4 ji R+ (Eco-concrete)* H A L 2 it » i5 $ 22 /77 &2
FR O BHEREI A LA > FABLT AR TE AT
LIRS FRANR G R R 2 A AT AP b d o TR B R 2

B oM AW RBEL T2 AL RPN o det B S By RFEL R SR

N

FA LN CBBMEN B FEFEA AP IR FRELELE -

m
Es
o
3
s
|4
(\x
et
>\_
=
N
[
i
e
S
af
-\
kg
&k
[

2IE LA )R

BB BARFL ET LB R RS T
(D)% F R RS L BRI
(AR A H e Rtz @ ¥t o 2 B Q% 7 50 2 st 5
(B)*s1 = 2 g 2 X TR £

(ORI 1 il T2 6] £ -

-

()% v RARE L B AR &
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% R REY M T YA

(AR AL FRE ~ 401 2 /g L PP iR Y

(B)#H Al ¢ * 8 5 2 iF X FEYI N 1 i imak

(C)61 > 22 B2 iiRE* o

G KRB f FARB L B AR RS

(A)RAH AL g B~ ded 2 i LFP B2 TR | 7 FT(CO2 ~ NOx ~ SO« &) 5
B)s1fpf s @ * E2 BB f i e
HEZEAURB L BAR GRS

Ay regz £ & AR med
B)# * & UF{ A2 pHRE T gl
(C)ig * & g 22 551 28F o

HFp 324 & R HHE 2 &8 2 %k | 7% (Life-cycle impact assessment,
LCIA) » & Frd ARG A A Y ~ FiE ~ g2 S 047 woe L Y - 3F 5 H TR
RAFBARCFERISPENE ONE P AR AMERE A ET A AP SR
- Z 24wt FEEARIPBEFLE TR L R FER L REFAE

L2 H - BBEPERERE: c RETRBEVIERKELNERAT o H Y BB L AT

N2 R AFHL Tehina & | (External Cost Intensity, EPI) » 4-# 2-3 #7571 » @ & ¥ K 2

WM dod 2-4 977 o
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r= BR o w e R

Fi= kB § 7 FF 2 h3ma &

Ej = @" FRSEEF P g S 2 kA f FAF 0

i

EY = B p A w e ra #% a B IRE f TS 1 (7R MR P AIT st
B LIRE R AR EA R E) .

B L S BTE > NQ-DF TG A e (2-2)

M

EPI =) M, xS, (2-2)

HY om= R @Wg* 2 Rl EER;

M= B2 @32 hflyiEiez

S= iR 2 RllYiEms ML A o

BpEEF A AT S
(F Mim 2 (2 ESBEH-BE L ) CO~ Sox ~ NOx ~ CHy ~ N,O ~ % B=(SPM) -
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Qe ihi 4 (A BEEH-8wh): B ~ BRI KRG o
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ERSTERTER Y
%ﬁﬁﬁiﬁﬂtt (L7 J JE ¥+ (Eco-Concrete)Er s
Iy
EPI (Environmental performance indicator, EPI)
EAHEIEEPIE |
T 7K YR ERHAREL
BRI ;
1. SRR+
2. H/NEP1;Z Eco-Concretefig [t s
3. EPLNIAR/INEPIX L L5 BRI : y
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......... NO. o NO ...
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1HiE
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RETRIRHE EIREFE COBERR BRLAE i A PEFE 8 EEE
WA EIEER WA HIELR] AT ELB BIEE BLIEE BLIEE
| | | | | |
An=(n,—n)/n, Am=(m,-m)/m, Al=(,-D/1, AC =(C,-C)/C,| | ADF =(DF, - DF)/DF, | |AQ =(Q, -Q)/Q,
' | | | |
HfiE s s R s R
| R ek s | o<ac<1 ||o<apF<1 || 0<aQx1
| |
HSE i e S A e
0<ANn<l1 0<Am<l1 0<Al<L1
F] 2-3 ¢ B+ ﬁ§3$wu»ﬁ4¢rnﬁmm
(FR KR % BHNRRIFTFE 2ot )
YRS RERGEE SE R A sy e 23 e PO
D =An+Am+ Al + AC + ADF + AQ (2-3)

He s an= 3 » 3B &8 w428 0 ot &
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e Reduce-j #
Low emission materials- 1%;5 %4
LRHE R P FESH2 LG FE RN A
¢ woCE YR A AR TR
* @ % SRl g R IT A ik
g | PP ﬁ%wgiﬁﬁw§r4iiffoﬁ
gL, A A l;zz»fw;\.nw:]p
AL *;ﬁé;@?i r S - P
e ViR TR AR R 0B PR
wp
(FHR KR 2EHERaETERIp)
532 AEBHEE- HHLE LB PRI EREL
> e 41 B A% 2 (mg/L)
A (T-Hg) 0.005
45 (Cd) 0.3
4-(Pb) 0.3
A4 (As) 0.3
> 1§ 4%(Cr+6) 1.5
2 41(Ag) 0.05
4.4k (Cu) 0.15

(FR KRR 2 HfEmgmmLp)

#F 2 et
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@ HBRAE KRR A X § TR %K S 5 C-S-H A T oA

FA R4 TR B A T R ERA ST E o RRN RS ERUL
HONREL Y o o AR Y R Lp sy

v

BAE A TRAERELFYR > 22 14@A 5 REFREIEV AN

o

Y.

£

A (Flaefth ) ¥ CaO0 2 £ 10% > 3 ¥ & @ TR TR cnER 5 5 % 2
SR (Cafh ) £ CaO 7 £/ 10~40% > 3§ F48% & % ch e A
PPV Bm 26 0 2R IAL R SR U ARG Pt PR R AR
oKk 2 Rt KR (AR )~ B PR R e 2 et KRR (AR E A R

Po S FR KR B e 2 fe vt KR (AR ) 0 B AT R B Aok 33 47 o

£33 REL P BABRAR KRR £ @l

- LE R B RGR

2. (L E )
LR g2 (3 B~ %) 20%
2354 R R 10%
3R 4R 2 15%
448 % B T 1 f2R R 2 25%
5.F fRES 25%
6.7k 4R s 2 20%
T4 R 20%

(FHRkm: e mpgigr £p)

W GEBRABERY 21 ERAS RAFIRN I RAL L FARRT R
KiSBRE - B KEFREFEIL R TR REL R EHY H SRR R
R I A SR RS e 2 L S kR T Al I
FR kR ONS 6L # 2 jegfipde 5% T2 BT H ~ AR ER L -
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£34 PARGTRBEER T TR F2 FFH )
(ZRLARE 5 L BHErR e *)

& & FRER | RRER | FREL
4000 & | 6000 & | 8000 &
L

k& #GI42E B VOB 2 e 50~70 60~70 60~70
WAL F 2 Frd 40~70 40~70 40~70
BB AL 50~70 50~70 50~70
Hiaokz P ERPM(FET) 45~55 45~60 45~70
B 30~70 30~70 30~60
B A --- 30~50 30~60

AR A Rd P AL AEERBBEL 2] ETREZ £YE 3P AT
SR AT RFIRP G TR L Tk
142 b m _.‘sifﬁ o
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v &£ (0OD) 215 > 22
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BA WP T E < 10% < 1%
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PR R >210
> <21
(kgf/cm?) 350 <350 0
o e o e . B
T 3 SRR SRR SRR
H%E 4 fefeskli
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Al sl ]
N s 2 e spd ik
PR 0 % 0 % <50 %
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B MR EREI PG R SER RS 2 A8 R

Fuw BIRGY AR il ol (FEF T REAE ) 20 R ETL
S o ErRMEEN TEE s B SRS Y ¢ 120604 1 100 4 0
W BT 61~80 A 2 81~100 A 2 R > Aulpr To % 2 TiRE a7 F
BEOTT R WATABRLTRLERR G ED AT IR s 2 A AR
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S d GRdEp L

Hoje A HR AL R s RR B R e kel o AR (W/C) A B 5 0302 0400 8 A @

Pa ok o et 3 kPR £ARF R HEEa A BB (WO 0320 8

<l

PR Y R R BB BRI KRR oo et 4 T 6 %
PAER X1 HWCASE 03420402 032> H P et 450 5 T ppri
BORGE B A RS R fet 6 RIFPER *F CRE S BB A o et T Bt 8
RGP L 1 A29TR 2SRRI S ETFRAZE SO WC AL 024
g (.28 > "ﬁ” KRS g B A2 v wg;glwm d R T 2 A MR o fert 9 T e
W12 R p RPN Frois B 142> W/IC G 0280 H @ feit 10 T fert 12%? g d
R 2 AR At 2 EN ELTE A

% 4-1 RPN 1 AEF AROTER Y 2R A ft

- A (kg/m') Ll PR
P e O e e e P e T T
B (%)

1 030 | 135 | 450 0 0 0 2

2 0.40 | 219 | 548 0 0 0 =

3 032 | 156 | 355 20 94 0 0 0 A

4 0.34 | 154 | 290 0 118 0 0 0 A

5 0.40 | 157 | 206 0 164 0 0 0 A

6 037 | 163 | 230 | 110 | 110 0 0 0 A

7 0.24 | 119 | 305 | 102 95 33 0 0 A

8 028 | 135 | 278 93 95 33 0 0 A

9 0.28 | 155 | 411 22 125 0 0 0 A

10 | 0.28 | 145 | 381 20 116 | 145 819 100 A

11 0.28 | 154 | 420 22 112 | 154 792 100 A

12 | 028 | 163 | 457 | 24 109 | 163 767 100 2

(FH*R A2 PR ERRRIFT BGERE)

2042 5 ET L 12 ME BB BRR 56 X M FUR R 4R CE 4
BRI REKREE KA VPSS et 18 fert 2 kB ACKfiert iR A
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BEARE O CRAEIF 0 LB GEHEY AERANR AR ART 26 0 A6 R
TroZwk e d v b e PR T o 0 R IL o

fert 3 T Eert 9 FRR*FGFEZFHAFRH mHBOIOHIITE S BRENS
230-270 mm ¢ ¥ r A E X 5 470-700 mm 0 & Fl A FRF N T HREB R IR KR 0 i
BAF @A 15 v AMn > ey 2% 24 25 T E 5 28.3-73
kQ-cm > § %% 5 800-1415 B i -

Foobo et 10 T et 128228 % L Aol s R ivE g 24F 0 5 56 X R
BRAREBH R ES4E > 2d FlaRii* 8RB H R %E HMo L BLEfet |
ZFert 24pR o FRAm it O T A 124K TR E C BAEF AL TR & Aw

Abicdpth (20 TIEfeRT B RRE) >0 F @ fApt 1 &2 et 2.

4042 BN LARF ARSTET RES fot 2 MR AR

fie 1t uE BURE |56 x&H | wABrkE | AR | THER
B (mm) (mm) PR R | (kg/em’)kg) | (kQ-cm) (R %)
(kg/cm’)
1 150 0 540 1.20 26 2278
2 150 0 548 1.00 10 7827
3 260 550 612 1.72 43 1032
4 230 500 496 1.70 38.5 1415
5 230~270 | 500~700 415 2.00 28.3 1219
6 230~270 | 600~700 500 2.17 32.8 1200
7 240 480 970 3.18 73 800
8 235 470 857 3.08 62 800
9 265 650 740 1.80 46 1000
10 260 660 580 1.52 36 1600
11 260 690 570 1.36 32 1800
12 265 625 570 1.25 31 2100

(FEXAR R s R EEHREI AT BAHER)

THFHDHRFEL R XARNL A dekoa s GHEE RES AERKL > X
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