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Abstract

The purpose of this study was to evaluate the effects of blast-furnace slag on strength development and durability of latex-
modified concrete (LMC) and ordinary portland cement concrete as slag contents. Main experimental variables were performed
latex contents (0%, 10%, 15%) and slag contents (0%, 30%). The compressive and flexural strengths, chloride-ion rapid per-
meability and chemical attacks resistance were measured to analyze the characteristic of the developed LMC and BS-LMC(latex-
modified concrete added blast-furnace slag) on hardened concrete. The test results showed that compressive and flexural strength
of BS-LMC increased as the slag contents increased from 0% to 30% at the long term of curing. It considers blast furnace slag
used when latex content was up to 10%. The permeability resistance of BS-LMC(latex 10%, blast 30%) was extremely good
at the curing time 90 days. Also, the effects of added blast furnace slag on OPC and LMC were increased on the permeability
and chemical attacks resistance.
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Table 1. Properties of blast-furnace
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Table 2. Mixture proportions of concrete.
. . 3
Tenes L BS WIC | WAC+BS) | S/ Unit weight(kg/m®)
WEL e | o | o %) %) 0 W L s G BS
LOBO 0 0.53 0.53 0.50 400 | 212.00 0.00 | 791.28 | 806.79 0
0
LOB30 30 0.75 053 0.50 280 | 210.00 0.00 | 789.80 | 80528 | 120
L10B0O 0 0.39 0.39 0.50 400 | 11089 | 8511 | 81275 | 828.69 0
10
L10B30 30 0.56 039 0.50 280 | 11169 | 85.11 | 807.70 | 823.54 | 120
L15B0 0 034 0.34 0.50 400 6834 | 127.66 | 81329 | 829.24 0
15
L15B30 30 0.45 0.32 0.50 280 5834 | 127.66 | 82201 | 83813 | 120

Zy L @2, BS: 1RE, C AMER, W B9eE, 8 224, G #2234, WIC EAUER], Sa: A&
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Fig. 1. Comparison of air content for BS-LMC. 60
. B curing time 7 days
O curing time 28 days
: £ 30 & curing time 90 days
Table 3. Properties of fresh concretes. % g Y
L BS W/C |WACHBS)| Slump | Air g}
(%) (%) (%) (%) (cm) (%) 5
5
0 0.53 0.53 17.0 25 o
0 2
30 0.75 0.53 17.0 23 8
j=n
0 0.39 0.39 16.0 35 E
10 O
30 0.56 0.39 17.0 2.6
0 0.34 0.34 17.0 5.0 = e : : s
15 B30 L10  LIOB30 LI5S Li5B30
4 32 18. 3.9 . . .
30 045 03 80 Fig. 2. Comparison of compressive strength for BS-LMC.
Table 4. Results of strength and permeability of BS-LMC.
Compressive strength Flexural strength Permeability
Spec. Latex | B.S | W/B (MPa) (MPa) (Coulombs)
(%) (%) (%)
7 days | 28 days | 56 days | 90 days | 7 days | 28 days | 90 days | 28 days | 90 days
LOBO 0 0 0.53 24.04 29.10 32.90 39.34 3.56 4.88 6.60 - 12,297
LOB30 0 30 0.53 22.16 30.30 34.56 37.70 3.15 3.88 5.76 - 7,061
L10BO 10 0 0.39 28.47 33.98 38.40 45.89 5.50 7.50 8.97 2215 1,456
L10B30 10 30 0.39 24.11 31.84 38 46.72 5.83 7.15 10.05 581 639
L15B0 15 0 0.34 29.36 37.15 42.43 46.95 6.73 7.56 10.58 1,900 974
L15B30 15 30 0.32 29.23 40.16 4543 50.95 6.88 8.30 11.55 520 528

*remark : permeability rating based on charge passed(ASTM C 1202) k
4,000< : High, 4000~2000 : Moderate, 2000~1000 : Low, 100~1000 : Very low
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B curing time 7 days
12 O curing time 28 days

W curing time 90 days
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Flexural Strength (MPa)

OPC B30 Li0
Fig. 3. Comparison of flexural strength for BS-LMC.

E w3 w2 Jead 548 Jehd Aol e
Fig. 2& BS-LMC9| AFE EHA=E vepd Zoth
&Y nEY g FM) O gdrad B4
2 gExs E9lgo] ZHzt 0, 10, 15%Yn TESH
] EdS 30% EYZ ZE AHAA 2 g
7} tih "ol Ao R vyl 2, A7)AH
o sleid ZEE L10BoZ L10B30Y= ZHzb 45.89
MPa, 46.72MPaZ WEltow | L15B0 L15B30dulE
46.95MPa, 50.95MPa& Weh} elxsid ZagEo|
9" y2& nR2ol 9%t dEFFE ALEY
< gl A= YRt o9k H¥E nFojid,
IMCol| QoA Ta&ea vjEde] AM8-2 REFESz
Eo} g p2&da mELe] Edow Q3 HAx
3t 27 S 4 = AdTh ot gEla g9

2 EAMEY Y} M4 AR dEE vH e Re
2 agEo

Fig. 32 BS-LMCe| A7=E AHdR vlwgt Ao
t} Fig. 30258 7T 48 E4S Aund, 2
2 15%, 22EHL vEE 30%E YT L15B30%]
A7t g S Aes Byt FAEE gea
o] o <l m$ A FAHYL a
v Ehg gelzel Ao EYY A A=F g
7} B8 AAE 2L AT 4+ A oy 12
Y mEUTRE EQIS ASE Y &2 AL
of ¥jsl A= AdlEe AeE ekttt ez
Uag 10%e)d EUSH AFE 28Yolx = TMPa o,
AFE 90dolAe 10MPa o)de] <3t =S e
itk o5 AAE 9, YU 3 B4 2
g2 7 Faz|Ee) y2&d 1 uREs E90% Ay
7t 12&da ujRas OPColl EYg A9-R

O

o
1
5

J. of Korean Inst. Resources Recycling Vol. 15, No. 2, 2006

14000

O curing 28 days

12000

m curing time 90 days

10000
&%
£
g
_g 8000 |-
8 permeability rating
3 6000 |- --
A High
<
A 4000

Moderate
2000

j:. Low
L10BO L10B30 LI5BO LI5B30
Fig. 4. Charge Passed of BS-LMC.

LOBO LOB30

BeE FHE Hole ZoF Jehgon, B3] 7}
= @) glo] gElAel vEEe vy EIAL
¢ S8 BEMo7 Hol= Aoz yshiith

4.3. B0l tigt n2&3 olEae| %t

OPC| EgisolAe #Elie EATE YR &
He Z2H gae BE5Ad9el gs) Tl
e AoE dEA Ut wekM, LMCE 24
e 2B I FadEoitt B AR
LMCol| E4€ 227t LMCY 5540l v
R EAsuA St Fig 4= o o
AN 28U 90Ul AAF FholeERAHe A}
Z Jehd Aot}

FEAE HrbslA] 29 LOB0Y AL vEswa
&Y EYP B ol AT 28UolA DholeE st
ol ARAE Yo BT Mt 2
HE 28 YUY 5 T4 FASA FaEH A
2 0ol M e FslEe] oF loufold s A
o7 yeht ez o3 LMCY &2 FTAEEE
13 & gllen B3 g EYE 15%le o
W B9 e Btk

LMCol 48 F2sda vled 98 we A
HY BadEge Avnd, ges EUE 10%9
15% Z5oA Z2Eea )BT EYEC) TIEF-E
FAdo) 48] gaEe Aoz Yepgtl, §3), gk
2 EUE 10%] ARSI R 30%E EYE
A9 71 Slo] FAHFEL oF 6002 FE
Bl ghel > 15%9Re #Hrkek LMCRD w9 B F
FAYIE Zhe 35 Jellig

= LMCo A71E Z2&e ulRT 30%2] BS-

L) Ky o o oftt
eborfe fqr ko B ook



EREET L RS FHT SRl ESiTlES) AR A 15

LMC $5Ag4e ez g% Fgun o $4
3 Jloz Uehtor olejat Bge 2asiEe) S8
W} iR WASE A2sdae] T veow
FaR|E A YRk AUaH BEGAo] 4
a7l sz, olsh gl ehelze] et HAol o8 2
ES7h ke Aoe weErh

4.4, ListstelE M0l DXl A&

jokzg A2 ASTM C 267 4 &8l $10
x20cme] 958 FAAE A sl 28 St 1A &
A (20, 80% RHYE AAIE & 2% A4k 5% 2734
FEAS A gAoT FHon 28Y FF &

Asld WAL NEL 5T Fig. 59 62 Al
HE 3t 5%9) A 2%l Zzt AAAZ F 2 A
Hol| mlg F2¥74AE8-2 vePd Rl Fig. 5 OPC
0
2
)
3 4
B
g 6
3
3
= —4— LOBO
B o —— LOB30 S
3 -& LI0 \
2 | B L10B30
- LI5 ’
—©— LI5B30

0 3 6 9 12 15 18 21 4 27
Age (days)
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‘?ﬁ;i)i’ 27014 | 37 | 30 | 32 | 40
J(?\Zii f=4.5014 | 756 | 3.88 | 7.5 | 83
%(07)))%* 6015} 50 | 23 | 26 39
ﬁzi;jk% 100028olak | 974 | 7061 | 639 | 528

*LMC AR EZZA ARAPTA
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Table 6. Comparison of economical efficiency.

1=]
T | Cement | Latex BS Total3
A= ®/m?)
F 90 | 1220 |-
(A/kg)
g
LISBO [ (ro% | 400 | 128 -
LA 31680 | 156,060 - | 187,840
®&/m?)
W 992 | 1220 | 0
(A/kg)
ALSEF
Li0B30 | (0% | 280 | 85 120
AL 50176 | 103,700 | 6,000 | 131,876
&/m’)
Aol (A /m?) 9,504 | -52,460 | +6,000 | 55,964
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