Journal of the Korea Institute of Building Construction, Vol. 10, No. 5
DOI: 10.5345/JKIC.2010.10.5.037

N2EE 7|4t

ok7l2|
Z32 E 2% M=

MM
S o

=y

Practical Application of GGBS-Based Alkali-Activated Binder to Secondary

Products of Concrete
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Abstract

This study examined the practical application of ground granulated blast—furnace slag (GGBS) based alkali-activated
(AA) binders for the development of cementless environmental—friendly secondary products of concrete, such as brick,
shore protection blocks and interlocking blocks. The addition amount and type of alkaline ion to activate GGBS varied
according to the diverse qualities of the secondary products of concrete required in Korean industrial standards (KS)
and other specifications. Test results showed that the secondary products of concrete using GGBS-based AA binders
surpassed the demanded capacities of KS and other specifications. In addition, shore protection block had a pH value
close to neutral, enabling an advantageous environment for marine life. Therefore, the GGBS-based AA binders can be
effectively applied to develop eco—friendly secondary products of concrete with reduced COo.

Keywords : alkali-activated GGBS, secondary products of concrete, environment-friendly
1. A & < Haro|tH2]. o]& ©AF R W1 A9 ARIE A
o] %i@%h‘%t 2.352A] oY =] 2kqle] 5.64) o, 4t4
AT F3ARA D oUx] Ak Exw 3l sgxon RO 2.764] ok kA AJMES AREShs 1A
ARSI A%7PsT AL Aeiviol A Aoz g BRI HTEst Falel g $EANE Ak
QS QU A ol ol yﬂﬁ agzbgy TS AR RS ST vle R AR di e
o = < A7 wo|tt.

A=Y /\]‘ﬂE(ordmary portland cement, 0] 3} OPC)= AH¢Y
D YA E 2H|ehs FTAY Rk ofue} AAkrg ol A Ay
s WA B EX, E)a 2 9] ) Al 5o A
kg 74 TAE 2Ea vk 53] AJHE 4k]le] uiEd o
ANUAAREEH-E 212 TOE/ Yoz ouA] 2] tgo2 =
o, M|EAT ehanb ke 498 BAE/JY o= AA) Ak

Received : June 28, 2010

Revision received : July 24, 2010

Accepted : July 31, 2010

* Corresponding author : Sim, Jae-Il

[Tel: 82-2-249-9843, E-mail: jisim@kgu.ac.kr]

(©2010 The Korea Institute of Building Construction, All
rights reserved.

37

47H i“é(alkan—activated, ojal AA) EAYEE 12
ojofjH &} 2 AR A=l Wt 1A
Edete] el el o5 gl Aheal % 5%
b= ZAES W3] ¢t
94 A gl w2 HAA o]
A 2D A5ro] EA4]S 2¢
%ﬂ*}ﬂr. 53] kg 24
= AE 289 gFAERT
100~200% %7}6]—0% A7 ]zH 74z vkg o) _?45,:3}1;}[5]_ 1
gt aoleley 23 E AeS oFIAE W
A =23} e EA) o) o) Zan|Ee] d3st Y m@}

5] op % sdsior £Ael BrH6)

n ==

= 4, ol
ot
oX,
i
i
Ach
1m
e
;

2 1o o

2o& 0

~N
rifi il >N



Practical Application of GGBS—Based Alkali—Activated Binder to Secondary Product of Concrete

hekst A4H([7,8,91S 2t ¢ E2A9EES 2
BAol Hg317] e B 98 A 2 LR34
o] Aol uiek AgdTel o] Hukd F oot i)
N 7S Al SAYE 23 AlFoRe] A
2ol AgAe vz 1 Ayt BaelA] ek avbe v
9 Erh Aoz ZABE 23} A% A2 8tE o] 9l
fTedel des v gon AE 84T ol e
& S Holt}, 53] FLAYE 24}

ol &b dAR FA
=2 ﬂ%;‘éﬂ ol /\]_041:1/\} o]_Q_oﬂ
gH10]o] slom, GAR 2
% F7P7IA] Aol 4

=

[L}E Z}ﬂ HE
A E 23} Xﬂ?

N
T 3l

u;z
I

X
oz
o=
>

2% HH](W/BV} 35%0]0&
etk 0]b WS FAES] +
_‘/J}AE;L]. Hﬂglr Hl—xg Kol tﬂ-xltﬂ- 2= o]q_
E 22} AlFL ofptES] Fhuto] o

o]F AEARI A5 T3l =Al/A
H](S/B)7} 3.001M =7 %7} 7.5~10 MPa @%Q Al
3L YA AAAHAN A ALg-o] AsHE 1L
%HMWL Gweok et al.[10]0] g2 of| A %7}31%*3 &
1 AspAE ol n2E A¥s T FAYE 24
Aol AHL7bs A&k Tt Gweok et
al.[10]¢] 232 A7 1 o]Fo 2|7 ol FFLHES &
3 &rte|d SABE 23F Al A8 2 x4, &
AR el BrrE Bavt vk

olof| I Al A= At A1) A [13]2] 8
s e 1w 71Hh‘f¥ WA EABE 2
X]— ;q]E.A ;G%/H o .Lg 7].»5]_031;]_ E olg}az‘zwd iiﬂ E
27k Al ZIYE HE, 3908 5 4 JHEY E59]
=8 Hrlskoit) gt 7)E A

N

O_>|: [\
tlo
el
ﬁ?x ¥
=)
2

do mo ¥ o2 (m
oo
Loz
i) ?ﬁ
ox

o
ol
oX,

|
O}

AHEE AT 12].

i
)

&3 =
e &

w7} AFIA 2 s
Falo] s 913 WE EEUS ARE AFse] A
= o] FolAlt). 53] B3} Heks H9HE SRe pHS} o5y
AP Fo BB 2ALE 24 AFS BBH Aol
% 7b| 9t

2. Z3YE 23} AF

Table 1] YepfiSlc) =4

38

1%
fgt
i)

o |
2L
k1

N ¥ 1o

o B oy
on

Ach
== (M

ol
MR
N

=
o
o]

-

o O
o,
o

~
>
oo
o

Koy
2

ns
e
o
kT
=

O
:oL_:‘

Ao B o

4y = ol
o off o
=

I =
)

1B
-
o

Hu
C)

ol lm —% FHJ
T -
Mt ol
fi
0,
o
rlo

Mg o
—_
9 4
o
ol
T o

ot
ne

Table 1. Quality standards of concrete brick

Pa f ok Ay
(kg/m°) (MPa)
less than 1.7 more than 8 -

Type of brick

A-type brick

B-type brick less than 1.9 more than 12 -
C-type class 1 -

brick class 2 -
ps = Specific gravity in dry air, £, =

strength, a, = Absorption of water

less than 7
less than 10
Compressive

more than 16
more than 8

A5715S Table 29 YERHUTES

18 @ 21 MPa oWo]L B
12%0)&to]ojof 3t} w3k ZA2E wjgh-e oAl
270 kg/m’ o= gk},

o
O—J—

Table 2. Performance of shore protection block
£ (MPa) a, (%)

Type
shore protection
block

more than 18 to 21 less than 12
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Table 3. Performance of interlocking block
£, a, (%)

(MPa) Average

Type
» Each

Interlocking
block

f, = Flexural strength

more than 5 less than 10 less than 7
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Table 4. Variable for develop a product

Product Main variable Fixed variable
- Type of AA
AA bricks (NS-type™—power, liquid) SB=8
- WB = 25~45%
- Type of AA
AA shore . .
) (NSO-type', MC-type’) WB = 20%
protection blocks
- 8B =30~44
= Type of AA
AA Interlocking . . . WB = 25%
(NS-type’, NC-type, MC-type' and
blocks . SB =45
NM-type’)

= This table doesn't include specific kinds and addition rate of AA
related to patent.
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Table 5. Chemical composition of GGBS (%)
Si0, AOs FeO; CaO0 MgO KO TiO, SOs LOI
3038 1241 052 4672 419 062 062 35 099

* Loss on ignition

b. Photosynthetic bacteria
Figure 1. SEM image of EM

a. Lactobacillus
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Figure 12. Shape and size of AA interlocking blocks
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