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Effect of Fly-Ash on the Characteristic

of Chloride Ion Penetration in Concrete
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ABSTRACT
Cloride attack of concrete is one of the important causes of corrosion of reinforcing steel in concrete
with carbonation and frost damage.
In this paper, the effect of fly~ash on the cloride attack were investigated by varying water binder
ratio and fly-ash contents according to the chloride ion penetrationa test (ASTM C 1202-94)
The principal conclusions from this research were as follows:

1) The compressive strength of concrete at large ages, depends more on (S contents of base
cement than fly-ash contents.

2) On the other hand, the chloride ion penetration of concrete at large ages, principally depends
on fly-ash contents and the influence of type of base cement is insignificant.

1 KB

zaelEe] 940 FREA UL AL AN ARHY ZUIAE AWE FH T3
2%, 9UATAY, B-A9E o] gon JRHA ZHAME BAZAOE L%, drold
- . g e Zelo] of412 10, 15, 20% X §5}e]

zole RAAYL FH Eeto A9 @rolLTel U
A3A-S st st

2 MM 2wy

21 AR S

2 AT AYMEE BE 9 AY ZTEUE AHNEE ALgadon Zgto] offes v EHHo
4000cm¥g A5 AL EHelo] ofHE Agagion detEsAEE Yz gl 14S AELS
A AYA FZ 1.0~16% H7tedch A g8 2 SH45E g Eol vehUGh

l

* A, AEIETAUF) 7

EdTe RAYERTY AYATY, TR
o 4319, HELATAF) VEATE 2AYEATY A7
sax 439, HEFHTUF) 12AT4 ZAYEATY 4%, Fetupa
wees 489, HEFHTUF) N1EATE &%
wasss A58, AHEHT) DURE J1EATE HAAT, T}
o AE Y, (POl FARTY AYLT

2002 % 718 stedEd =E3 39



o

E 1 EEMe sty Y=y

e g8 B (%) BFEZZ(%)

AgHA SiOz AlO3 | FeOs Ca0 S0 R0 CsS CaS CsA C.AF
1% 21.0 59 3.2 625 2.1 08 49 23 10 9
4% 253 31 36 62.5 23 0.5 29 50 3 9

Ehololi+]| 624 23.6 6.1 3.9 04 1.5 - - - -

E 2 MdEe| E2MEn s

5 bz Blaine 44 (h'm) 3t& 7% (kgf/cm®) T3t <9 (cal/g)
AwE (em%/g) x7 %72 39 [ 79 | 28d [ o1 | 79 [ 289 | 919
1Z 3.15 3,200 4:30 6:50 195 | 290 | 376 | 465 | 81 R 99
4% 3.22 3,500 5:50 9:20 126 | 175 | 360 | 550 | 55 67 78

of A48 BAE BlFe] 2600 ZEAS ALHAT FE FTAL ¥Fo] 267 A4
® gad EAL E 3 Ueudd

Ad

Z 3 /9 228 54

Jm

G
=7 v F FFE(%) 9] & & (kg/m) Z9& A7) £ (%)
=2
T ZA 260 1.25 1,560 2.65 1.30
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. W/B S/a Unit weight(kg/m"”) AD Slump Air Temp.
Mix %) © | W B s | G @] ( p °
C /A 6 cm) (%) (°C)
NF20-45 45.0 294 73 845 923 1.2 23.0 52
NF20-42.5 425 48.0 165 310 78 836 913 14 23.0 5.8
NF20-40 40.0 330 83 825 901 1.6 23.0 59
LF10-45 45.0 330 37 855 933 1.0 225 55
LF10-42.5 425 48.0 165 349 39 346 924 1.2 225 5.2
LF10-40 40.0 372 41 836 913 14 235 5.7 215
LF15-45 45,0 312 55 851 929 1.0 235 54 ’
LF15-42.5 425 480 165 330 58 343 920 1.2 23.0 5.8
LF15-40 40.0 351 62 832 908 14 235 5.4
LF20-45 45.0 294 73 848 925 0.9 225 55
LF20-42.5 425 48.0 165 310 78 839 915 11 225 5.1
LF20-40 40.0 330 83 828 904 1.3 23.0 5.2

40 20029 % V1S TR =5



23 Ay
gsol® EHAFPES ASTM C 1202-94(Standard Test Method for Electrical Indication of
Concrete’s Ability to Resist Chloride Ion Penetration)ol @ldted Al AF7tA FEFYE 3 2%

0cme) 2ase AWE Aol bemz AVY F, AL FA) WA Fo FE 95% ol4E &

Ase F347E FREAN TAE AL HABHHAI A%l AT AAF Aed AAYHALH
Qo RAAPS $A2AY Aol o] FAN 58 27 o4z AT

a

3 4d 23

kS

1 E-AgAne nE ¢FIE 54

AFA 2ol BALC] $Y T-AFAMAA AY 28U2] FFREE ¥T FELR wIHAYLH
27 AEDRLO] £ 4F ANWES ALT Y Aol A 569 F 1Y v 2FEAE
&< YEhRglen ol 4% AWMES CS fFol Bol 37 FRLAEL) w71 HECIH

ES

. .
O 2eann —~
= S g 0 g
g B 5o 5 £
2 ol e 2
Es E G
£ E o £ w
B

£ w] Ew S
@ @ 2
£ =1 Eom S wn
p 2 3
g amq 8 o 2w
g g g

™ wa «
SN 3 2 : , g

O e (F1045 LF1545 LE2043 farrem LF1042§ LF1s423 Limas ° >

Type of binder(W/C=45%) Type of binder(WIC=42.5%) Type of binder(W/C=40%)

oE 1 MEY S-ZExso] mE dEUE SHW/C=45 425, 40%)

32 Eehol o4 N @ol WHE PholL FHEA
Y 2-AGAMA AF 28U Faole FHEHLS

s WEgEc gasA dedoy FriAHor #54E gdsgE Ao JEygcth £F oo
A NBeo] L5 289 o)Fe BE AN £F ojute] daole FHSHol YEEon o
= Zglo] of4je) TS WLoT Adta XU Ao HE AL ¢ 4 ov 53 T AL
Zalo] oA E 10~20% AFEH £ B-AdAue ZaE HFAME Wil AWME gl
o] AH 28Y olF e A AHPNNE Ao E5E Faole FAEHS vehle] dacle FHEA
o wola AulES 1% % 4% AWES JFL He Aoz wuHw v o] ofs gl
we AdHE 2e & F A

e 0o ] 28days
= s P, ~ w0 £ stdayn

'.E "é é TR 9tdays
gcm T%mm« —gmw

ij’“’“ Emm-‘ 'g)nm

& & un] 2 ]

e e T iy

a2 2 MY Zajo) o4 XEEH B F20|R FIASH(W/C=45, 425, 40%)

20029 % 7He SedHEs] =83 4



Y2ZE 54 % 70 4YARE O Eol G,

4.

I 5 R4 EM % d40|2 FoiEN
Compressive strength Charge passed
Mix (kgf/em?) (coulombs)

28d 56d 91d 28d 56d 91d
NF20-45 338 388 439 5,166 2,491 1,857
NF20-425 348 381 443 4,902 2,434 1,651
NF20-40 381 433 514 4,783 2,397 1,621
LF10-45 341 444 503 5,337 3,051 1,941
LF10-42.5 387 479 538 5,217 2,977 1,918
LE10-40 402 494 569 4,926 2,897 1,817
LF15-45 356 433 536 4,991 2,766 1,981
LF15-42.5 365 445 517 4,590 2,740 1,901
LE15-40 419 486 536 4,731 2,578 1,703
LF20-45 347 455 529 5444 2,822 1,642
LF20-42.5 376 467 578 4,725 2,816 1,572
LF20-40 402 505 587 4,665 2,776 1,502
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