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Abstract

The purpose of this study was to evaluate the effects of blast-furnace slag on chemical attack and carbonation of latex-mod-
ified concrete (LMC) and ordinary portland cement concrete as slag contents. Main experimental variables were performed latex
contents (0%, 15%) and slag contents (0%, 30%, 50%). The compressive strengths, chemical attacks resistance and carbonation
depth were measured to analyze the characteristic of the developed LMC and BS-LMC(latex-modified concrete added blast-fur-
nace slag) on hardened concrete. The test results showed that compressive strength of BS-LMC with blast-furnace slag content
30% was quite similar to it of OPC without slag content. The structural quality deterioration was concerned when blast slag con-
tent was up to 50%. However, carbonation restraint of BS-LMC with blast-furnace slag 30% was bigger then that of OPC. Also,
the effects of added latex on OPC and BS-LMC were increased on the carbonation restraint and chemical attacks resistance.
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Table 1. Properties of blast-furnace slag
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General description Unit T;;z I l;feszl;:f f’;é %9’] °3ﬁokj% 3 1
ERsol st Zolg BT,
Density kg/m’ [above 2.80]  2.90
Specific surface | cm¥g 13000~5000| 4,387 322, 2R
Physical Tdays above 55 | 80 R4 AP 2897 71ASA(20°C, 80%
Properties| AV 1" o5tays | 4 [above 75 | 113 RHE AA# 5x5x5cme] BA2HE ZAAE 459
91days above 95 115 IS F712 83 HIES IS F EX181E) A
Rate of fluid flow | % | above 95 103 YIANE &3 dPsiant. P2 COZ%:E 10%,
MgO % |below 100] 4.98 & oﬂ‘ﬁ‘i 3?;;2}%, L5 3540°CEANN Baksp} &
ANEEE 5 .
b T o i | 5 T 30 o], SE A < T 9, 30 ¢
FE2RY Fztoz dES F o] EFAY JIS K 8006
Chloride ion % |below 0.02] 0.001 o] FA wt 1%9] Feoeyd gde Busy
Remark Ca0ySiO, - labove 1.60| 1.87 YojdlgsH AE o)gsled 4RSS 23R &Asy 1
Table 2. Mixture proportions of concrete
Types Latex BS |WKC+BS)| Sh Unit weight(kg/m’)
(%) (%) (%) (%) C W L S G BS
LOBO 0 53 50 400 212 0 791.8 807.3 0
LOB30 0 30 53 50 280 210 0 790.2 805.7 120
LOB50 50 53 50 200 210 0 787.4 802.8 200
L15B0 0 34 50 400 68.3 127.7 813.0 828.9 0
L15B30 15 30 32 50 280 61.1 127.7 817.9 834.0 120
L15B50 50 32 50 200 60.3 127.7 816.2 8322 200
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Table 3. Properties of fresh concretes T 2y EAQL AuRd pzsdarks EYE A4S
Latex BS | W/C+BS)| Slump Air AP oz dike] o3 dFAE As FETE &
™ | @ | W | em | * ol S8 YSAE A3t ol Y E ZoE Ve
0 0.53 17 23 ot 2 ZeEia veTe 50% 9T B+ A
0 30 0.53 17 2.3 AAE 28U F o] T ASATHE 64.6%= L
50 0.53 17 22 e} p2sdla g EYUE 0% B 30%4 45.6%,
0 034 7 50 442%S} BlaEle] JHEoz it Wigk A= A%
ol & Ao vehgt.
15 30 0.32 18 39 N . °
Frrgoe] me AEPERE r2eda vEed
50 032 18 35 50% EQT A4 89.1%2 Veon, EYSA 4
Table 4. Results of compressive strength by curing ages
Latex BS W/B Compressive strength (MPa)
Spec.
(%) (%) (%) 7days 28days 35days 42days S56days 90days
LOBO 0 0 0.53 24.0 29.1 29.9 310 329 39.3
LOB30 0 30 0.53 222 30.3 318 32.5 346 37.7
LOB50 0 50 0.53 194 285 28.3 30.8 314 34.6
L15B0 15 0 0.34 294 372 38.1 41.5 424 46.9
L15B30 15 30 0.32 29.2 40.2 41.0 45.0 454 50.9
L15B50 15 50 0.32 28.9 38.3 40.0 43.0 43.5 502
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Table 5. Compressive strength ratio by chemical immersion ages

Compressive Strength (MPa)

Spec. Cs Cw Cw/Cs Cs Cw Cw/Cs Cq Cw Cw/Cg

(35day) |(28+7day)| (%) (42day) |(28+14day) (%) (56day) [28+28day) (%)

LOBO Sulfuric acid 299 26.9 90.0 31.0 17.9 571 329 15.0 45.6
Hydro-chloric acid | 29.9 26.8 89.6 31.0 25.0 80.6 329 21.9 66.6

LOB30 Sulfuric acid 31.8 279 817 32,5 242 74.5 34.6 153 442
Hydro-chloric acid | 31.8 285 89.6 325 28.5 87.7 34.6 30.6 88.4

LOBS0 Sulfuric acid 28.3 258 91.2 30.8 21.5 69.8 314 203 64.6
Hydro-chloric acid| 28.3 25.5 90.1 30.8 26.8 87.0 314 28.0 89.1

Sulfuric acid 38.1 33.2 87.1 415 31.0 747 424 28.9 68.2

F1580 Hydro-chloric acid| 38.1 347 91.1 41.5 36.9 88.9 424 377 83.9
Sulfuric acid 41.0 36.0 87.8 45.0 37.0 82.2 45.4 300 66.0

L15B30 Hydro-chloric acid| 41.0 38.2 93.2 45.0 41.6 924 454 422 929
L15B50 Sulfuric acid 40.0 343 85.8 43.0 334 717 43.5 31.2 717
Hydro-chloric acid|{ 40.0 373 933 43.0 399 92.8 435 40.1 922
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TUR A5 64.6%, 89.1% Hut FA WEht, 7P Carbonation depth (mm)
T Atelg ARIE HAT Spec. . . . | Hydro-chloric | Carbonic acid
Sulfuric acid acid 525
4.4, 84 QM 3 ERMTIAO 28 ERISE SM LOBO 7.11 6.25 9.04
shekE 2o o gaksl g 289 5% /1A LOB30 7.84 6.08 858
F8(20°C, 80% RH)E AANT F 2% A4 5% L0BS0 708 636 1743
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st MAos dslsi He Feol dolg 585 L15B50 799 572 544
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1.0 - Carbonation Depth
Ratio by Sulfuric Acid

L15B30

1|0 0|5 |

I
u 5850\
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Carbonation Depth Ratio

0 A 1,
by Carbonic Acid Gas Strength Reduction Ratio

by Sulfuric Acid

1.0

Carbonation Depth Ratio
by Hydro~-chloric Acid

Fig. 2. Carbonation Area of BS-LMC by Sulfuric Acid.
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Table 7. Carbonation Area Index

Strength Reduction Ratio Carbonation Depth Ratio Carbonation Area Index

Spec. Sulfuric Hydro-chloric Sulfuric Hydro-chloric Carbonic Sulfuric Hydro-chloric
Acid Acid Acid Acid acid gas Acid Acid
LOBO 0.544 0.334 0.284 0.250 0.362 0.242 0.186
LOB30 0.558 0.116 0.314 0.243 0.343 0.251 0.128
LOBS0 0.354 0.109 0.283 0.254 0.697 0.283 0.217
L15B0 0318 0.111 0.208 0.230 0.040 0.078 0.033
L15B30 0.340 0.071 0.319 0.244 0.197 0.151 0.075
L15B50 0.283 0.078 0.320 0.229 0.218 0.137 0.081

1.0+ Carbonation Depth
Ratio by Sulfuric Acid

0.5
L15850

L15830
1[0 ! } |
J

T | i
Carbonation Depth Ratic 0.5 0, 0.5

by Carbonic Acid Gas

1.0
Strength Reduction Ratio
by Hydro-chioric Acid

850

1.0

Carbonation Depth Ratio
by Hydro-chloric Acid

Fig. 3. Carbonation Area of BS-LMC by Hydro-chloric acid.
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