J. Korea Inst, Build. Const., Vol. 15, No. 5
http://dx.doi.org/10.5345/JKIBC,2015.15.5 457

pISSN 1598-2033
elSSN 2233-5706

www jkibc.org

2o 2 s 35 E
AMZES|EX Mo et HEX o

An Experimental Study on the Time-Dependent Deformation of
the Alkali Activated Slag Concrete

o] &

x
L=

A

Lee, Young-Jun

o
Jok

Kwon, Eun-Hee

Hi
=

2

=
oS

Park, Dong—Cheon*

Department of Architecture and Ocean Space, Korea Maritime and Ocean University, Yeongdo-Gu, Busan,

Korea

Abstract

The alternative material for cement has been attracting attention in construction projects. Especially, the alkali
activated slag(hereafter, AAS) concrete is able to use for a structural vertical member because of 40MPa of
compressive strength, However, the research about time-dependent deformation such as creep which is important to
strength member is insufficient. Therefore, in this study, experiments were performed with respect to time—dependent
deformation including the drying shrinkage and creep deformation of AAS concrete. The creep deformed ratio of AAS
concrete was more than OPC concrete by approximately 4.3% and the dry shrinkage deformation of AAS concrete was
more than OPC concrete by approximately 69%. The large amount of sodium silicate, alkali activator, is added causing
temperature crack than promoted drying and drying creep which is confirmed by water ration test and SEM.
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Table 1. Experimental factors and levels

o Alkali activator ~ Target compressive
Division w/B ratio strength (MPa)
OPC - %0
G-13 40% 13% 40
G-18 18% 50
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Table 2. Chemical composition of binder

Composition Ratio(%)
OPC GGBS
SIC; 20.88 32.75
AlOs 4.17 15.61
e 3.52 0.494
Ca0 62.12 4351
MgO 347 wi
e 021 0251
K0 1.01 0.492

Table 3. Chemical composition of sodium silicate

Composition Ratio(%)
Nax0 28.5~30.0
SiO; 27.5~29.0

Iron(Fe) 0.01 max

2.3. AlH HE ¥

OPCS} AASO] Higk2 Table 49} At}, o7]A4] gL
71wt o] S BRIt R Higksiglar 24
3kAl0] F7keo) wlebA 13%9t 18%2] 271A] vighe: 619
on OPCE 5Y4% 7[R ARfel] 32 HluE 519
ot FAAE KS F 240300 oA 454% 9 A &
4 9 100x 200mme} AZx4% 9 F2|, SEM 2,
AR} Gk B 913} 40 X 40 X 160mme] ZAAIE A
Aot o) e &, st s Al 1Y
of &&slsitt. Table 5% 7t wjgtuict Badt FAA2
HE UERRGITE AAS EFFEE S58S AXE
7S e DA B mot 852 S Jlong
2% 20T, AiEE 70%2] F235400A 715FS

A3,

Ok AH
oo
)



Table 4. AAS concrete mixing proportions

Binder(kg) WB Sa W S G AEA
C BS NS Sum (%) (%) (kg (kg (kg (%)
OPC 4948 - -
G-13 - 4305 643 4948 40 47 1979 7529 8522 0.75
G-18 - 4057 89.1
Table 5. Number of specimens
Compressive Drying shrinkage
Division strength Creep and moisture STEG'\?D%T
and modulus content
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Figure 1. Creep test
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Figure 2. Shrinkage measurements method for creep
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Table 6. Result of creep test regression analysis
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Figure 4. Result of elastic modulus test
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Table 7. Contrast of result of elastic modulus test and
normative values (28 day)
Normative  Compared to
(,5'%2) (ggi) Norms values the norms
(Gpa) (%)
ACI 318M-08 33.05 104.22%
OPC 4943 3443
CEB-FIB 38.50 89.45%
ACI 318M-08 29.07 98.39%
G-13 3825 28.60
CEB-FIB 35.82 79.84%
ACI 318M-08 33.20 100.58%
G-18 4990 3339
CEB-FIB 38.61 86.50%
Table 8. Regression analysis of creep test
ACI 209R-92 CEB-FIP(1990)
é ctt,,) cltt,,)
“ ( wm / Mpa-m) : v ( wm, / Mpa-m)
OPC  2.033 -694.30 0986 1.932 -659.83 0.955
G-13  2.296 -807.63 0996 2.183 -767.83 0.972
G-18 2.126 -747.85 0.991 2.021 =711.01 0.968

» C.D : coefficient of determination
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Figure 5. OPC creep regression analysis
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Figure 6. G-13 creep regression analysis
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Figure 7. G-18 creep regression analysis
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Table 9. Result of drying shrinkage test regression analysis

ACI 209R-92 CEB-FIP(1990)
Sshw(um/m) CD Sshr’u(um/m) C.D
OPC -654.20 0.954 -800.47 0.996
G-13 -854.40 0.980 -1044.31 0.994
G-18 -1057.91 0.975 -1294.39 0.989
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-300
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Figure 9. Result of drying shrinkage test
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Figure 10. OPC dry shrinkage regression analysis using the codes
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