J Rec Const Resources 4(2)149-156(2016) Print ISSN : 2288-3320
http://dx.doi.org/10.14190/JRCR.2016.4.2.149 Online ISSN : 2288-369X

otzia| g4 &)1 7J8 PAME 232|E0| H7| LY Wt
Long-Term Durability Estimation of Cementless Concrete Based
on Alkali Activated Slag

OIFHEI" - O|MZP - Hi4E™ - B2 - olme’ - Hus

Hyun-Jin Lee' - Seok-Jin Lee? - Su-Ho Bae'* - Soon-Oh Kwon' - Kwang-Myong Lee® - Sang-Hwa Jung®

(Received May 23, 2016 | Revised June 13, 2016 | Accepted June 15, 2016)

It has been well known that concrete structures exposed to chloride and sulfate attack environments lead to significant deterioration
in their durability due to chloride ion and sulfate ion attack. The purpose of this experimental research is to evaluate the long-term
durability against chloride ion and sulfate attack of the alkali activated cementless concrete replacing the cement with ground
granulated blast furnace slag. For this purpose, the cementless concrete specimens were made for water-binder ratios of 40%, 45%, and
50%, respectively and then this specimens were cured in the water of 20+3°C and immersed in fresh water, 10% sodium sulfate solution
for 28, 91, 182, and 365 days, respectively. To evaluate the long-term durability to chloride ion and sulfate attack for the cementless
concrete specimens, the diffusion coefficient for chloride ion and compressive strength ratio, mass change ratio, and length change
ratio were measured according to the NT BUILD 492 and JSTM C 7401, respectively. It was observed from the test results that the
resistance against chloride ion and sulfate attack of the cemetntless concrete were comparatively largely increased than those of OPC
concrete irrespective of water-binder ratio.

JIRYE : RAIME 232IE, 12&d] 02, I W74, 22012 A5 M4, g4y &5 HEs
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Table 1. Physical properties and chemical composition of mineral admixture

Specific | Blain fineness . .
Type el (cm2 o) SiO, AlLOs Fe, 03 CaO MgO SO; TiO, MnO
GGBFS 2.89 4,250 33.70 13.80 0.11 44.04 5.20 1.23 0.74 0.24
Table 2. Physical properties of aggregates
(G- Density Absorption Unit mass Amount of passing 0.08mm sieve .
Type (mm) (/em’) %) (keg/m’) %) Fineness modulus
River sand - 2.54 2.15 1,660 2.25 2.72
Crushed 25 2.65 122 - 727
stone
Table 3. Properties of chemical admixture
. . Solid content Quantity (%) .
Type Specific gravity pH %) Ty ey @F @) Main component
. Polycarbonic
Superplasticizer 1.05 3~4 18 0.5~2.5 acid admixture
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Table 4. Mix proportions of cementless concrete

ne
il
i}
Bt

e
>

i 7|E FAME Z32|E9] FY| e Bt

W/B S/a Unit mass(kg/m’) Sp Na,O/Binder Ms
(%) (%) W C GGBFS S G (Bx%) (%) (Si0»/Na,0)
o |38 47 164 432 - 795 907 1.0 ] ]
43 47 165 388 - 811 925 1.0
40 50.5 165 - 4125 840.1 849.1 1.4
45 50.0 165 - 366.7 852.1 878.6 12 6 1.0
50 49.5 165 - 330.0 859.7 904.4 13
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Fig. 1. Pre-treatment of cementless concrete specimen

Fig. 3. Arrangement of migration set-up
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