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Abstract

The slag and fly ash in industrial waste are mostly found in the application of
structural concrete either domestic or foreign countries, which is commonly used as
substitutive additives of concrete; however, due to the limitation of its slower hardening
rate in early stage, it is unable to use massively in large quantity. Therefore, this study
shall focus on the blast furnace slag & fly ash in the application of mortar in
non-structural indoor/ outdoor decoration. Expect to increase substitution rate, reduce
concrete quantity in use so as to achieve the effectiveness of carbon reduction of
construction. On the other hand, the durability of mortar is less taken account of as it
usually bears the key water-proof function of the construction in indoor/outdoor
decoration as well as in direct contact of the external environment. In pre-casting
construction method, the interface treatment of connector has usually been applied that a
further study of its durability is necessary. Thus, this study will be focused on the
influence of durability of mortar under the environment of temperature in deterioration
as well as if there is positive effectiveness of adding slag & fly ash. Expect to reduce the
later on maintenance frequency and cost due to increasing the durability so as to achieve

the purpose of "sustainable construction”.

The various substitution rate of concrete in quantity at fixed ratio of 0.45 of water/
resin of mortar have been put and raised in water for 56 days in this study, then proceed
durability test, such as, pressure-resistance and elongation properties test as well as the
chloral ion transmission and porous structure measurement after various temperature
deterioration. From the result of experiment, it is found a 40% substitution rate of slag &
fly ash comes with optimal pressure-resistance and elongation strength. The mechanical
strength is increasing in tendency after salt-spray test. The chloral ion transmission at
25°C and 75°C shows the resistance to the invasion of chloral ions increase along with
the increasing substitution rate, which indicate those mortar with this two additives can
promote the capability of chloral ions resistance. Meanwhile, it is found under this two
specific temperatures the substitution rate of 40% of slag is the optimal; while fly ash at
40% and 60% is the optimal; the porous structure in measurement also comes with a

responding result.



Assessing by integrating the mechanical strength and durability, 60% slag and 40%
fly ash have been found to be the optimal substitution rate in this study. Thus, in
talking about the carbon reduction of construction by calculating according to the
previous substitution rate, the max.CO, reduction quantity of 2,761 and 1,318 kg can be
achieved by every m? of slag and fly ash as applied on the building floor with the carbon
reduction ratio of 33% and 16%, which comes with better carbon reduction performance
and can be promoted to the green constructions and public facilities. In the mean time,
it complies with the contemporary regulation of enforcing 30% of green constructional
material in use on the decoration area as well as carrying out the government policy of

procurement budget in 10% green material.

Keywords : mortar, slag, fly ash, durability, carbon reduction.
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bi ) P A7 nE

B4 |854# 11 5p k¥ AT ¥ 53941 5L

J{é z'
BATS 2 97 &# 4 % 29 p ¥ 1 3 09704601860 5
B2 |86# 37 20 pRF A3 ¥ 15018 53
# A

BATN 2 |93# 17 160 22 TkiGFRE L LA TR




£ é/ﬁ%‘%ﬁéj_

FoREPLPITRREET

TRRRE L FRABEFFESRRATLE R PR ST o A
i & &4 5 Ca0~Si0, ~ AlLO; ¥ MO % T iu-kik R @ % 40% 12 ¢ hCaO

|-

FERE VRERRE CEFRELBARY BKAL R E B B BEA
%%&*’ﬁﬁp\%mkﬁ%W#+°?“@?ﬁﬁﬁﬁ$ﬁ%’ﬁ@ﬁ

KRR A AR R B E A o R FEEA S o ok
FokitF 2 A C-S-H® AT AE CH LM BT T €2 CHAMFY &
DA FAROL R 2k &4 C-(SIA)-H A o AT R & CH 5 #7548
GCHRC A BaERERBE S TR R
FERY Aoy 3~ pe @A 5%~ (Osborne » 1999)

—

o REREIIHE] ;ﬁ

A R R BB AR F - AT A 2 K 300 2 T hF T o H L e
SRATFALFABRTEKIEBRE - T BEL 22 AT L T
F oy fdp & CNS 12243 2 CNS 12549 2 -k R % F 5 & fFrcfe 2 & 1 424
Rge Tox13peRmtegr o ) »gefipde @%d00E2 4 o
PSR RE R RLSAER (X1 2LH ¢ 02001) - 2 HE G RR
B & Lk ok~ FERE R S BB S a4 o T AR AR AR R R
gLt > R AR IR B S o

222 %EmY-Fh (2£14mLRE 0 2001)

18 45 FEBEF kixBRF
B4 EJE WK A
vl S N -3 B ok
. Rt e ¥ e AR REHME b R
SR S R I W
B L AT 3 5T ORL R B R AT 3 TR R
ER=% 2 T




MEPZET UG FE PP 2 /F L] 0 AR ES ok
His RAleani@ ® > A A2 ARG BERDF RES RIT RS B2 Rk E
ﬁﬁmw’%u%@zﬁﬁiikT4%w%4é’p@@ 3R A AR R
{4r % o — BkE2Z AR Aa2800cmig b T o A E T 4B @A E 4000
m?/g & £ % (Hooton > 1990) - }24k Hogan 7 5 & 7+ & v% /] 5Kk (PkiE
BT EEAVE L5 315-290% 210) 0 mEABREL FRA G o
EBEERRE RIS R TR KR R TR LA
(Hogan > 1981) -~ e Mg & 4r7 % > ot THMMAHT 2 B3k 5
VL FTRER R 22 ', T %i?i%{fé}?f&fﬁf}, KR ¥R S L
WRES (52852 iF > 2001)

BIh paik CNS 3654 Lz " BWA B kire BEerib2 €2 FAF R
t 25%~65%46 12 p > % %4 P &L JISR5211(1997) » ¥ A 4F S Afe (%
M 5~30% ) Fif * tiE AL AR 5 B A (B A F 30~60% ) Fig * 2 A1 AR o
-1 fRB T F RS 40-50% EfEREL BT 5 50~60% ; C A (F

60~70%) #eif * A HFI AR v xR HE kA ARWEER o

TR THRRL BRZLP G kW C FEER
Ak (2x1ft B g 2001) - kB g BFEXAIRFF - PBAESG
PR RS (35423221 5 B EE:
OREFFAFAR O SURAFEART G ER



£ é/ﬁ%‘_‘rﬁéj

%23 WEFAFERRES LM% (22144 F ¢ 0 2001)

k| mER R4 56 A (kgflom?) 55 B vt

FE(%) | 100 | 3= 7% | 28=%x | 3% | 7=x |28=
100 0 165.8 | 259.0 | 385.7 | 100.0 |100.0 |100.0
75 25 1244 | 2334 | 406.0 | 75.0 | 90.1 |105.3
60 40 1104 | 221.6 | 442.0 | 66.6 | 85.6 |114.6
45 55 94.1 | 209.3 | 419.0 | 56.8 | 80.8 |108.6
30 70 85.0 | 203.1 | 392.0 | 51.3 | 78.4 |101.6
15 85 81.4 | 1885 | 301.6 | 49.1 | 72.8 | 78.2

% % %4 100 B2 vt 405 #f 5 4100 cmP/g -

—— OPC:1007%=100:0
—=— OPC:1007%=75:25
400 | OPC:1007%=60:40 /'
350 | OPC:1007%=45:55

—— OPC:1007%=30:70
0T | ——O0PC:1007%=15:85

R (kgflem?)
o
o

3 7 28 e
B 2-1 Br00s)Fihdo Rt shAs BER (221m2% 0 ¢ 2001)
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B~ AL R Ry L)
THA AR AR ) FRE S KEAX AR T mis

ok o BiEA A B 1 um 3 100 um 2. F (Yan » 1996) - /B #+ & CNS 3036
2 CNS 11271 2 Rz » H X PR R R /s 2R3 8 3 &

FokiraigiE s wF fook RV A AP g §F AL R RS
(pozzolanic reaction) » w5 i % @4 (Mehta» 1993) - d **jl 2 4L 2
7 BB AE 5 en2b R § 4 (amorphous silica) gt oK R T iE AT #-¢ o

54T CH kit 4 25 8L F > @3R3 nC—S—H & 4T 5%
D ’]} KRR ]\rrub gkp oL It R R E bR 0 TV S F] i< ( Collepardi
% 51995) -

FRABBEZ ARG IECEF BB LE(CH)MHF B2
C—-A—H (calcium aluminate hydrates ) 45f& F &4~ (Suryavanshi % > 1996 ) >
MR P RBE L F L S AT RS (R 52 7 2001) 0
WARECE L BRI R RA B o d IRl R 8 CoA-H AR il =
oo B3t — JEYEF A 2 4T 4~F DEF (delay ettringite formation) » # 2 & & F45#L
KR f*fé*ﬁﬁﬂ,%iﬁﬁﬁ’éﬂwgfﬁéi it € B RE R ]\ A2 &
PG RAZ VTR F Y E RABEL E DR (D

MogE 7 REEAREBARE RUMPR T P ORE R T VR g 5
ﬁi,%]“‘s B AR ESEILKY S I EE R R §A BT Y B
(Friedel's salt) » ¥ 12 > & &3 A/ > ¥ H L3 B3 seat 4 42 (Princd
% > 1995 ; Zhang % - 2000 ; Nixon » 1996 ; & #X ~ % & ¥ » 2001) -

d 3t Thomas e+ skdg ) F @ emid & F B 7 R 582 34 -k pH + ¢
132 P i F o & @Bl g fF RS IV Wk RIETRE T Ml
(Thomas » 1999 ) - & H & 2 fFF BIE> KRRV F ek B eppFr > A 5 89 &
efigitd § V40 CH 2 & d BAeF o #rd f A BRF RokR e RS 1
TSR F oo AT ROk R A A LR MA 4 2k o 1093 &

Mehta & 534 F s @& A B 5 SRR * Echf Mo A7 dp B R & 5

11



FEF G oocE 2 B8 (Mehtar 1993) - Thomas 7 44+ 7 Fe ch a7 &

T EARR A 9]‘ e s N 28 A NS R ERF T BT AR S
* e o et EE 91 X v fsendp sy frv P Ag e L H P47 5 (Thomas» 1999 )-
P4y Eavde i B AR T PR Bkt HF ) R A
W R0 F 4T WA 5 (Mehta > 1993) o R G2 A B TR B A B~ ok
FAREFRGHE RFEFERF A FRY FRADRI Fog T 2 A

R (F 84 4 iF > 2001)

Eyp b H B AL EHRTRY TR ST AP 2LAR BHIE
froet anType-Faadth 0 TRARMS | o Ry DR L FF B D
FARBES > HIB¥ 2580 LB R IA KR ~ B IR il & e pEE Nk

R i S

Davis > 1950 # § #7 7 F a4 F A kit & § B #Ftat A (enbf i s
BRI F AR R 10-30% B RS § 4T nEg F T L 3x10T &
1x10" em/sec (§ #% ~ 4 & ¥ > 2001) - Thomas &= 5 tde#p + EEIEIIEIE . D«
ARt 28 X AR H e T g B3 HA L 2 < o At 91 X 2
fgenk B &ssrs B ¥ anecd (Thomas» 1999) o o pfa4 k2 g >
FlE A R R e BB adE 01960 f- 1970 £ FT p » F F sl n o F 7
LB EBAERITRES P o BB H A L wPEiit o~ & (Mehta > 1993) -

BAZH* A4 > d TOXIRBARRI FF 2P ) ¢ BAFARE

2. %% Ehed 2-4> g A3t 10%~25% > BB U 3R G 25% 0 4

i

ﬁﬁéﬁHTlﬂ%@?iﬂﬁi2Fﬂ$9ﬂé§$ﬁM&ﬂEM?@§

=
T HB RS MR G B o - (1) A kAL -

fyde

IR W  ERE T RgE i (QQEA LIRSS 2 2R A
L R AHE RAIRP oA p AL AT R LERFI TSR
BRFAEZT A030% > p AZAFERSHA T 23020 (p A2 AF
¢ »1998)
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%24 REI P HAFEARREZETE (X140 ¢ 0 2001)

& ] REF AT R RR 2 F R
LRt (2 B~ ) 20%
2.7 4 RS 10%
3R S 15%
47482 7 1 A7 R 2 25%
S.Efi s 25%
6.7k B R 4 20%
1.4 5 R 20%

o~ R 2RRBRARAMABEFEIERMR

AR IEEZAIEZ AR EREEELF I EL T B
FEEAEBRPPFOED BR Y VERASA LR ZFRRRED B Sk
et %) 20~30% > FIRR RS HAL Y 54 B A Y § U] &
Al L eE R RRE) ]\mj’ﬁpf » RCRER GR D B L/ﬁf’/jf( ﬁLq’f # o~
ABEGREEREY EELB WP Aok 255 ¥ L 2-6 FEAE KE TS
v?%@%1ﬁﬂiﬁﬁﬁﬁﬁipz¢ﬂ%$’uﬁiuﬁpi%ﬁ
60%~80%z 5 ik -k ik % £ o JE L R GRS kR F R RALE 40%1 b o
AT RRBHRETF RARIDRG ENRFEROCE L ELL LT

Mo o
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%\' 2'5 J"f%’-/»b/}i"’ "’biii-ﬁl J\/ﬁ"?/ ]\ g'_—gi’l"\*%z‘

B P SR = HRER) JJ%
LY %ﬁ@ﬁfﬁ@ﬁ% BAEGEY ok B
SRR B AFEM DK
AR A b 80% 20%
4 g R 140~350 kg/cm? —
KR * § 350 kg ™ p 500 kg
(& m®) (49 7~8 & )1 p (49 9~10 #)

FH kR (&~ 2,2009)

Rt P M RTINS KRR T ]\*f@'ﬂ(ﬁ P HERUR S A0 R
FEPT RS T HMF REHS LGN 0 RIRAS 2@ AP F - Hogan
FAp Rt RES S [AIKE 4 r 50 %k den (ALO, s £.912% ) %%
BR-BER* FVIAREOPU R B RS8N - R L UpRFAF R EH
AR 0 REI Rk o GFRFIBEENIRA KR > BIRES P D
CsS% CoAZ B Mo x FINEF ik # C-(SIA)-H & (48)fasr B BcEH 5 -
Tsdvip B s RO D ]\»0‘1‘%")’\ 22X it E ) &ﬁ.éﬁ;@f&%’é’z?fgf%cﬂ
kit ForR R T ACHPYIE R R FLE BT 2 xR X T RS 4 S 4
4 (Hogan > 1981)c ¥ % # B~ AR A Rk anR gt ¢ ']Ji%gp\ 4 CaZt « AP
AIOH™ ~ Si*'2 &> » H g @t s kiR R 18 5 2 R RS - & AP § 45 5
oA 4 A YR F R B Eo R Haf A (R A5 £ 702001 )0
PO IPUR L B R G ET A L A hie g TR P cgR i S8 3
BASK > PR B 4 ARG AT R TR R B R NA KR
ZRAIHAE S N BEERE S TR (Young 1981)0"% P2tk e R R D
AL LG B Tl el AR v RERT F MEERE R W F
chz § BT G & § 14T, S g EL4T o Hooton 7r4F 34 9p £ F % 3t B0% 12T
PR ¢ IR R B R R ARG X BRS¢ T R 1 2 4 (Hooton
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E g ¥ AR
1990) -
226 RELEEAFELRET BHMGH - T
Rt A 7}4;‘”/)'3]%
]/F;'FT A s AV S AT I A
mo o~ 45 P EE ERE A
=8 TR R T
BRe | R@Ed Finmiaat b G 20%
1999
Bl | ook R FHOR TR a4 ] 40% | 20%
2001 EX I Ea |
T | W F R T ERRFEA R | 40%
2002 Wi B2 R m A
FOACEE | LR R R R kR A 20% | 10%
2002 R 2 B
TE R | R EF AL PR 40% | 20%
2003 KRR RS T L R

15



-8 RAEER

¥ OORF e kit B BT SR A A CHE-2 4 P ehSi0, 2 AlLOs &

o 7 ¢ 9SO3% # % & (Direct Combination Reaction) # # # fit 47 (C-S-H) 22

4ERAT(C-A-H)E ki 4 ehk s TR R ek o

o] 2-2 kiR kT A2 CSHE RS PREMP T 2 CHEAF

M™ 3 43 B g 4§ a kiv 2 24 CH % & 4 ¢ 0 Si0, &

AIZOS q—@/ﬁ»
2 vHECHRBR S8 5 59C SHELEH - 2 R B -KIER) J\fm}imi
Bo(F R4 HF>2001) -
CSH ) —#L& (B 1)
o i 7o
L S = (8 O 2 A A A DA ‘ CH
TV JJ/J-Q-/;UJD.;"_ 2547/ ey B RILE
A__/ (5:48)
-
B 2-2 RFEERZF»RT R
AR ER R Ao
BCH+2505—CaSoHa(MEA) w.oovooeeoeeeeeee oo £ (2-1)
3CH+3AL303—C3A3H3 (BBH ’QQ) ........................................................ U (2-2)

g R BT FRE AT~ L F AR S R
ES S R I & e S B I G O SUR 2 I LR X M
Fpfeaig REM AL > sep 2 2R Y S BTREDHA > I7FE S 2%
1A e i 4 By (X144 | ¢ 0 2001) o

G Rk
F) o T h Aok 25 4

Vs

16



£ é/ﬁ%‘%ﬁéj_

227 BEEBAEAEFRIEETE (2 L1424 F ¢ 0 2001)

RGP L

oo 3 i g B R 0 s R R
—2;!1‘5

A J\]L’tlbﬁ{ e 4

7

| EokERokn

it B izal (FumBAEas bkt HF B~ })

AFRED 5 R TR

FZ & SRR ATHER

FFREBRIAIBEITE ATHEHEN G

KRR RE e & B B R (ACMT) ~ R3S iR R
(Ponding test)sz & & 3t I 2% (MIP) % = f& 9 =% » 831Kk FHEF 37 F
BAERTH AT QR FE BRI MG ACMT i % - o
(- ) i 255Chs I FEPFH gy e g R 50Ce 75C3 41 1-5
() G ARE By S Y IR R 50°C & T5°C ¥t R 3t 25°C
B 915 B MIP sk s % @ ek sUR ~ R & 4T B R § AT AR
Bd F LM G SRR FHRESERY M 0 B L It BT
L ERENE I fé?ﬁi%]f? e R FE (332455 2009)

4%

FRFFOPC)RRHEFHRFRRRFIH R ORF

Hd MIPRBFTE 20 B4 ~ BT~ FHRE ~FAEEAFFIfAH
HEFAEP T 282 0 R @FHREFF A (- ) FrlA RE
MMM AP R e RN BHERS TR 2R
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AP ERBETE; (Z) Ombhmw%ﬁﬁﬁﬁﬁ’ﬁ?ﬁW%&%a
TR AERY EWSR L (Z)WHAfB R AT T X 5 P 5 A 1 2000 nm
FUEBRE RS m 285 90 % &8 % A A B2 1000 2 500 nm U T g B
(w ) 3475 A4 > 72 90 % 8Ly 200 nm 3¢ E R HMEUR 5 R & o
&F—F/Téng%;ﬁ,})}i}ii'—_ifﬁ,ﬁﬁ R fiE s (1) OPC | Tyte B AR R AR HIHAR

% T35l s -l @+ < »c4% (Kumar and Bhattacharjee » 2003 )

F - BHRARIAERRBRER - AT BE S e KR DOEE

FHBE S BAZ P AEZFBREI PFE > Ay e 7 k&R
EFTFERE R P ERARRD 5 035 G FM LR Y S
050cigd AL X3 (- ) - 4RSS (2 ) mficie 3z RAE (2)
HiE 2 X Bicte EEAK > (2 ) 3 38°C fr 65%4p #HR R (RH)™ %
ﬁimﬁéﬁ%moﬁw%zk@ﬁﬁﬁ@ﬁ&ﬁﬁ%%é%ﬁ*ﬁﬂé’
Z # & ASTM C1202 *hp; A dcdp 32 180 % pF F R AR BT TA(MIP)
R NI BTE 28 X #LH R R R J\ﬁﬂ*v B HoFEREEFFT A (- )
RiRie- BRI R FRAMBE - B HIFfL 5354 -
(=) ZRASpRRFIAPE AL > {2 gL g IR 57
LS R ¢&F$%@ﬂiﬁq4ckémif‘ﬁ R EF R L P AR E (2)

BrR AR REHRAERREIY RN HRIREPFIFEA 0A AL
¥ g% R+ o (Climent & > 2002)
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Fr o FR%RE
B3 2005 £ X LAY R T 0 - 4k (Y ) kiR F e ah CO,
Bz 4 445.17kg-CO, 0 @ % Y-k ik & w2 COp 2 £ B 5 280.90 kg-CO; >
1A 2-8 % B 2-3 & EBIAE T R Up-kiR T R Y 37% AR BI(HRE
1€ > 2007) -

% 2-8 Z=H-KE2Z CO, #2284 (# &4 > 2007)

KR HE - CO, # = & (kg-eCOy)

NS ACE S ) 2 v 445.17

6ogy COLEH

50000

40000

300.00

20000

100.00

0.00

—Rok e =09 & 7
B 2-3 - 4L-KGE 8 B Yok ik COp 2 £ G54t i fl

BEHA CO R B Gy p FednE e 2007 & { 752 TS A2
WEER AR pR A F(Xi) COpnR B PF(ZD)F BEBE(Y

i) AP EEBE fdod 290 o AR AR F(R)M AN 0T K

R=XiXYIXZi =--mmcmcmccccccccccmccccmmcacomemmemmeeececmeccaccanannnn £ (2-3)
Zi=CCR X 0.12  =mmmmmmmmmmm oo 7 (2-4)
CCR=3% k5 B4R FFTAFAREE) - ;1 (2-5)

19



B k2 F R F(CCR)AEF » BIAXT "% I CO %2 BB F (Zi)>
AR BEERE L EH F(R)» 7 W% i AJTE ;r;f;éz;}ﬂ#;?—rm,ﬁﬁﬁ;qgi@_

(CCO2)= 0.82 e |¥7iE » i&d 32 B FAOITE ©

229 LERP2EH(BRLFEFUHFTRAD)GEER L

® kiR B R G
LAy F X4 X
CO % BF Zi CCRx0.12 CSER x 0.12
B F R Y 3.0

FoR &R (&€ 0 2007)

i A hHET g kit 2 TR F (X)) 48 0 47" K CO R 2 4p
P CCOcrnfict > TARH#EF & i pi oy A2 14 8 ¢ 7 &
RORRGHE P T REFZABE R THE AL KERIR, 0 - &

R 5 ,jw, CNS 3654 i3 o FIP 45 % 45 T 45 5 (S 284 -k ik (X 359 25%) »

D AR 7192 ¥ T M COEXE 17139 25BN 2R
'H"ﬁf}d °
PR e i Y 0 AR RREREZ T4 RS

Ao AR R BT 08 E O F BATE S R hlc L 2.61CO/ml A EH A
A* 1RETO$%0623kg-CO» St L ¢ Tt A d 24
SOAPRGE S Uh B Rehg g o & B L 40957~ 98.3 2 0 Kg-CO, > ¥ 3
2010 & F 2 fp* PHEAF I A Lk CO engF 2 kiR - OB FEY i fl
* o E g 100§k o T MERRE L TIFN o F AV Y 0 A
2-10 #7357 o
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£ é/ﬁ%‘%ﬁéj_

2210 BB wicd JIr s E A (B4R 5 2009)

CO, % 2 & CERkR Kins T8 EX 13

T AE A2 0.480 - 0.480

0 ok g 0.280 0.035 0.245
4 A E COp A 0.200 0.055 0.145

o 0.880 0.090 0.790

Frpfggat TRRELFALTE (F3) RE2ABBAHST
%Kg#ﬂ-fh r é‘?ﬁ”;b/}é\‘ﬁ}'\l = N 7}7}"} FJ’L ] e I—;rH TFFH&/)E“‘

2 2z
(2 v
ABRF 5L RA, F L850

hpas)

ERRE S EFIEE TREE NN
Poif SRR SR FARBRF AT AR (FR) o p FopdET B ML
F Rk R A (R Rk~ B BRI FRMML SRR
B LARR kR R o 5 ?

R LR & X R IR 2T e

dARMAE LA R T AL AR ¢ FRERER A ELAE
i?%mﬁﬁgéﬁwﬁgﬂﬁﬁ’%%%mﬁﬁ%?ﬁﬂéié\?Ag
BefioRE 0 BE SR REROTE B Y R S RIS R TR R A E RO R T

EL

£ o A % 5 818.84~60.92 2 4.82 kg-CO, 5 H 3t CO2eni®™iz 0 » B 3522 % if

S

i RO REE S EE RPN DR R IEY 1 kg {HE
B AATERREEA R RS URRFEL S R A REE I

(2 e s HARC)RE LI RREY L2 HAE YT RS 340,050 F
Kg-CO20B) » #p £ 3+ %4 T 4 13,374 F L % (5 i) (4 & » 2010) o
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2211 FEaff 2 HpEr kT EREE - TA (k3L 0 2010)
ol

B L e 2 2 4 oiE Hiro@ped | nhirdmped

A &l J (kg-CO2) (kg-CO2)
kR 814 4.84 818.84 409.57
KiEm TR 57.4 3.52 60.92 98.3
&4 . 4.82 4.82 0

¥I& %

EdRERIZREHRFEIMA ] B E LB BT BT ORER
Fenaf AP A L > 2 RZ P EB G o KRB ERAF S - A
ket w EE R b RBR R AP HRR R R AT G
SR o p 2 A RA LR E AR R ERET N EBER Y IR
BTG R Z ISR R PR A ABRET RO ER

PrRpobEgaaEe g o ER SN RAE gAML P o
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FZE ERVE

=% m&mi

AERFE G R IHRE R o F A
FRFECBRKR T ZEPMEREFRILG N > £ 5
£

7 60%r4 ﬁﬁaf}c;ﬂwﬂfgﬁvpzﬁ 2R EEAF A ow

o IR R e R B A AR R

F-8 FROIZERE
SR S

5% ik gk CNS 1010 s g 454 » 1 L 1% 41 5x5x5 om -k ik #) B8 48 5
e (3 3-1 2 3-2)%5 56 X chE E 10 g i FUR Y 20~80 ) B AL 4 1
B REEMA WRURE R APM R A 2 iAo F 33 2 34

B " R
B, - s fet

B 31 &= #E?’J(;‘ful/ﬁf;é#%ﬁ
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I I

® 3-2 Ei*%*%%%@ﬁ@%%@?ﬂ%%

B 3-3 & R4mie
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AREEE

AR5 Uik yp R4 CSN-1011 eh& F F gL iv 3 8 3 4Rk F) fﬁﬁéﬁfﬁ%’l
oo 556 % #Hp RS 0 v 275410 Ko/ A 4B iiE B E T H dhe £ 4 B
Fot WDl A ey 0 AR MR A 2 R Bl 3-5 1 F] 3-8 #r T o

B 3-5 8 Fa,kik z/ﬁ]{féﬂﬁﬁﬁi
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Lk i e R % (L K
Bl 3-6 8 FAFMEFRL T IV

Bl 3-7 i Eets
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Fl 3-8 ok ik i by 01 o

- BATHERER (MIP)

~IE GRS @ F ) PR ATy r2. Autopore 9500 JR R It KRBT o
Autopore 9500 ¥ # |4t 14 0.003~375 pymehit ikl - REE G 6 Bk 5S4
P 2B R BB A BERESLBE F 45 (999% »5m) ~6 X4k
R L BARL  LAIRTERFEFHEICHEERT > Bt H A D
A e A4S NP 3 e RJR 4 4 AR M R GRS FU R 3% o 12 Washburn
Equation J&# & KRR F)JE M 302 &3 BRSO TR ST S a5t

=[-4* grg= COSA]_(P*K) v v e e et e e 7E(35D)
Sp
de *3*H 24 (um)
A& 4w %4 (dynes/cm)
g : *\F’iﬁ% LESIESE- Nt
p &4 (psi)
k: &4 % 8 (107%cm/m x 68947 psi/dynesxcm?)

PRI AT 4 AR A 0~50 psi £ RITEH % F 375~4 pm o ahipiE i
Eopdm iAo B REF A Rd < F B4 T 60000 psi £ B MR 10~0.01 p
m e it 2 2 G o MK K 2 2 4c®] 3-9 1 Bl 3-12 #71 ©
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%=

W 3-9 BRI E R AL

B 3-10 BRAIH (MIP)ER 2 # 2B & &

28

ey

ok h



ok h

33
1
el

B 3-11 Autopore 9500 /& & 3“4 %

B 3-12 B A (MIP) 3 Bk 4% 17 % XL )
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PR ERVR

2~ deig § 3T HAGER (ACMT)

* 3R 5 %tk yx ASTM C1202-97 2 AASHTO T277-96 > i3 sz ¢t 4r § H3% 15
FHFAAPREHRCPT) FIp 2 A2 FAE~BEA T2 F 3T ERD
PRI R ERT oo R A KA B W R T 4] = chik % (Accelerated
Chloride Migration Test ; ACMT ) ; B~4kd F24& (NACL) #2353 B &
(NAOH) izt S EMEAT F LRAER & &3 kR > 1 fE
RERARZER BEmREIRERFAN G P RT I DT EREF

(K) » i 2187k ik 7)o cvmt 4 o Ap BE 3825 % Sde ™

=~ #- 10X 20 om ALK R F) TR 0 K 56 T W L,k o
2% 3cm B2k Y (4oBl 3-13) o £ 4528 X 43 50°C 2 75C 2 %
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