Effects of Pore Structure of Ground Granulated Blast-Furnace Slag Concrete
on Freezing-Thawing Resistance
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Abstract
In this study, effects of pore structure of ground granulated blast—furnace slag concrete on freezing—thawing
resistance are reviewed, As a result, degradation of freezing—thawing resistance performance was occurred as
replacement ratio of ground granulated blast—furnace slag increases under same specified concrete strength condition,
It is considered that pore structure of internal binder affects freezing—thawing resistance performance,

7 ®l £ 1220 0|2 232 E, SZ 8o, SITX

Keywords : ground granulated blast-furnace slag, concrete, freezing-thawing, pore structure

1. A &

FaelE TR TRl Helele] wBEo] UAo] AstE, RavlEe) ERpYEEN MR vl XAslo] AL A%
Yol e, 53] B89 ARs0) TS Eske A0R el gl el mmaeL ule) Ajgkgo] SRS Qs
0] At ahgsh | uhEel, EAE) Aol thet e) Al A masien] BARe] HRIch wehd B ol A1
=S FUA gste] Ll o] geo] 2 Fae|se] BAgH) A AEsh Baels e gl we

wZsha} sick

2. AEAE 92 vy

#12 2 F597]E HgkS Uehl Flo® mRse njEhae) 23RS 0, 40, 70, 100%2 A5t AP IR ES 24MPa
2 sl EA8 A Aol SARE UEES wEskER 7 AIRA) HiRkS: Akt SAge) 2ol 2 EaEEe] upt
TR WS B Sl S AR ASTM D 42840]] Z510] SAG3l A ARQ] A 1420 Sreqielo e Bafsigict Eak
B ASTM C 6660] tleh Ajsigion] SR 2H-S ke AaFle] ARAS Bl Sl AltksekdAke} Hapists

SEssl A
et
£ 1 dEig ¥ 232 v
=E | =H chol2s ¥
nes | Fo | anm|mve| WB | Sa EF9I2E (kgim') s
MPa) | Sy | T | ] @ w | ¢ [ers' | ps? [cs? | s | @
C100 60 | 49 |20220|337.00] - | - | - |81638]87958 |« 8= (mm)
— - 2712 (%
BFS40 | | 180 | 40 | e0 | 49 |20220| 20220 | 12806 | 674 | - |Bi1se 67436 | AL .
5 | - 338 (9
BFS70 2 | 10 | 8 | 49 | 17861 | 101102295 ] 1095 | - |ea7ss[soess |t gAE L
BFS100 45 | 49 |18000] 000 | 31200 60.00 | 2800 | 80361 | eesel | = WuHLE (%)

1) BFS : ground granulated blast-furnace slag, 2) PS : pig iron preliminary treatment slag, 3) CS : anhydrous gypsum

- 284 -



2014l FAUSUELL =TI 12, S H26T)

©C100 Feoc : 24MPa
© BFS40

A I S B T R L

I ®BFS100 — — — — — — — — —

3. 4947 % 22 o e

Ig 12 & &
Z0R Bt v
th

I3 2w = SIS UeRd Zlos
A A AR AR 1499 e Y s R
18.10~21.69 MPaz ==} fARE Ui —o—Air conerts %) o
YAS ERIF], W oz FAF 2480l I
& TRk T8RRI 7 13 A= A oY 1. 8YT, 2I|Y 53U oY 2 9ELE 5¥EY
P Eos 24 2 ERigion], uesHa »
nREEe] Aekgo] S7Rel et SAgsl A
ol TRlE 3SR ke Bkt S
t}

o
o
@
15}

’
/

Slump (mm)
4

5]
3
T
>
|
|
3
T
|
|
|
|
|
|
IS
o
Air contents (%)

=)

Compressive strength (MPa)
N
S

S

[

o

Ol OO‘I

¢

—a— C100
—a— BFS40 |
—a— BFS70
—=— BFS100

,,,,,,,,,,,,,,,,,, - J50 S

IS)
S

=3
S}

‘i
ko
N
I
{
0
Y
c
ju

Fe- AjgA|e] A

hsE Al 9 Aedag SYENE e A

ofct, mRELT miRte] MEL v

i]_?}j—é‘]—iﬂa]EQ_] 7(-;]_% ‘]ﬂ.%o] %7]_@._/'\5/Lo]ﬁﬂ 0 30 60 90 120 150 180 210 240 270 300 0 30 60 90 120 150 180 210 240 270 300
T - — gl =

Freezing-Thawing cycles Freezing-Thawing cycles
= O =) =] - =
ST AsRESlom, FEESl ARl 2l 0 3 HUSEHMAS 52 oY 4 F2YYLE ZFEY
I Bl dAlo] vkisled Al glew & Zo 0.14 0.14
'U_B:] —11__4 ?J‘ O}OI = 30}0:1 EE]O:EH E - T Freezing-Thawing cycles : 0 Freezing-Thawing cycles : 0

2 ZRl= kS Solssinh R e N R

o ocoo=2 =1
——C100 100

T 59F 62 SEEIN A W] Hef 4

—a— C100
—a— BFS40
—=—BFS70
—=—BFS100

4
ol
il
g

n
o
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
o
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Relative dyn. modulus of elasticity (%)
o
o

|
|
|
|
|
|
|
|
Weight Loss (%)
&
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

o}

-

ol
4
O!
p=)
ol
d
i
r%?:
=l
rok i
:
.
s
an
jus)
=
Cumulative Inlrugon (mL/g)

—BFS40
—BFST70
0.08 NAT ~ " ——BFS100 ~

°
3
T
|
|
|
|
|
|
|
|
|

o
o
>

o
=)
R

Log Differential Intrusion (mL/g)

Zs|
U 3= 7 2ol Ans el
HEFEEENCAMIE Zae]Eo] Hjef 2&e1
sled AR EIRlE o Bl . T e e e e T e e
o} ERQL X 2= 358 W B 3 A 592 JY 5 X 33 ZFAN 3
V5 HEpH 2oz SRSl nhEEe] Xjgheo]

7Rl WebA] 358 9 Bt 3= 2o v
ZIRl= AL olslgon, A Upte] 2= T = C100 BFS40 BFS70 BFS100

1z.0] Zjolo]| 7|elslo] ZAGH xaHiso] Ao 22E (%) 208 220 22 232
3t A7E VeRH oz soEc) H3 22 =FH(m) 216 18.8 21.0 31.1

o
Q
N

77777777777777 0.02 _—————

o
=)
S
o
=)
S)

o

| 6. 23 27|Y BE

4. 24 &

B Qo TRae) vl EazlEe] FaAs) BA8) ARl nA dgel del R A thewt e AR Ao,
7o) QATolits SAgH) Aol B B SAG A Aol Qo] el disl Bt QR B ARe £ 2e)
o] g Holo] wet A8 Aabso] SRkl A BRIy

Acknowledgement
2 e SR el S Aete] AR IARI(2012HIBIA2025606) 0= =3l AT, ool FAE=u

S
o
<t
rf
{u
i)
[m
10
o2
:c’)é
=)
oft
i)
co
:(I)I:
2
ot
ox,
=2
r
%
iftad
"
2
re
-

L §es, A9A, g8, 729, 2144, 1259 vREE o
F=AEAEEE] =wdl, A2 A3E, pp.315~322, 2012

- 285 -





