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Ao ALgd AWES 3Fetxa = EFAAL <F-1>o yE mel Z2o
ZAFAE AAS] AGE R BERgES 7 0 3082 E3HEte] AMEdY o,
HlE 2 26013 REUEE FASAT F2FA= NF 2639 Fe=solH, HAA
= 10mm ©]c}.

A= £HEE 2E3Y] 98 ZYTEEAAE FAROR F= ZE ol vt
28 WAy 2Abe] RHEOBUILD SD-8N #f&3H4l & AM&35F3t <FE-2>+ A
AR 2o vEEe B -8y AdAdRE el AoEA BEEURE
4000g/cm’] o},

<#%-1> Chemical compositions and physical properties of cements

Chemical compositions(%) Physical properties

Cements Specific | Blaine
5102 | AlOs | FexOs | CaO | MgO | NayO | KoO S0z | Ig.loss pect 2

gravity | (cm”/g)

Type 1 21.0 59 3.2 62.5 3.02 0.12 0.78 2.1 161 3.15 3,200

Type V 22.7 41 44 62.7 2.54 0.09 0.59 13 1.40 3.15 3,250

<#-2> Chemical compositions and physical properties of ground granulated blast-furnace slag

Chemical compositions(%) Physical properties

Y , . . s X Specific Blaine
S102 | AOs | FeO | CaO | MgO | NaxO | K20 | SO 1102 S Cl aravity (em? /o)

33.31 | 1460 | 040 | 4163 | 7.21 | 0.164 | 0316 | 0.034 | 140 | 082 | 0.006 292 4000

<%-3> Concrete mix design

Blast furnace| W/C S/a Y C Slag a(égzgz(tie Sea sand Lz;iéed Plasticizer
slag rate(%) | (%) (%) (kg) (kg) (kg) (k (kg) (kg)
g) (kg)

0% 385 0 1.60 (1.70)

25% 289 96 57 ‘ 1.60 (1.20)
2% oug | 4 | 181 977 o73 L

40% 231 154 155 (1.70)

55% 173 212 155 (1.20)
Note) () : cement type V
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Aers Jehd Aotk ”? #al cell 191 05mole] NaCl £9-2 @i 33t cell
20| = Z3 Ca(OH): £9<& Ao 60Ve 27t dts 7hste] daEole =3
FHAE S gt SR dol"He Aikel o A3t (coulomb) S

A
Table 4o “ERH wRel ZEo] ASTM C 1202-97 44 93te] dstE ol T34

A
Al Hol 2o FMAFE ASTM C 1202-9714 At
2 dgEolee FHEFE S48

<#- 4> Chloride ion penetr-
ability based on charge
passed (ASTM C1202)

o o izSsm oo Charge passed Chloride ion

Agnylic cell - - (Coulombs) penetrability
ol [} e | ([ oo o S >4000 High

celz {".clh cell1 =
ot Ca(OHy/ \Q_Smo, el 2000-4000 Moderate
reservoir caTe reservoir [
—t = 1000-2000 Low
#20 copper mesh . __ﬁzo copper mesh Shunt resistor 100-1000 Very low
<21 -1> Schematic view of diffusion cell and
<100 Negligible

experimental set—up

At cell 19 W detE o] W74 olFS wef 44 7o)l AHg & =
AZE YWHEE Fiste] b cell 2 Soll st HH, 1 o] $FH 4t cell 2
o] dEEol® v A AHH R wWEstA Hr E AFAAME dstEole
9o FEIF AAHoR Wty AgstE A B F B8 UbEd 27 AAR
o 7e71E A (D) F, A74 215 T8 F Dmigrauond FAHAG2 0] 4-83)
o] A8 o] FAAFE AAHSE AR AT

D¢y = %T[E%% ( em?/sec) (1)
71X, R 71447831 J/IK - mo) T: A% (K)
Zy o QEbE o] YAt F ool do] AH4(9.65% 10" ¢/mol)

Co i Ao A& ol =(mol/em®) 4E @ A2 Volt)
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<%~ 2> Progress of chloride-induced deterioration
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(2)

(3)

(4)

()
(6)

(7)

r=rk,efLCl (a@] (LCl ()]su—[CI (9D — l/? [Cl(s)]
3(Ef[glt_(QQ)]) — VZ(DQ,CZ—[CZ_(CZQ)]) — % in ©
oLl (] = ¥ in 2
ot
[Cl (ag)] =[Cl (ag)], at I
[Cl (ag] = [CI (ag)]ly,  at I}
dC@) Ly pn
(a) llr; air (b) splallgh zone (c) undell"-zseawater

<21¥-3> Finite element mesh used

<% -5> Parameters used in calculations

Parameter Value
pore ratio of concrete ¢ 0.106
friction of pore water f 1
effective absorption constant K. 1X10°(m*mol s)
maximum fixed Cl volume [CI(s)lsa 214(mol/m”)

equilibrium constant Keq

1.64% 10*(m”/mol)




