@ Journal of the Korea Concrete Institute
Vol.18, No.1, pp. 57~ 64, February, 2006

rH
LU
i)
m
10
i
=
2
a8
=
:

(20059 44 18Y AAF, 2005 119 30¥ AAHER)

Durability and Crack Control of Concrete Using Fluosilicates Based Composite

Hyun-Do Yun”, II-Seung Yang'”, Do-Su Kim”, Bae-Su Khil?, and Seung-Gu Han®

"Dept. of Architectural Engineering, Chungnam National University, Daejeon, 305-764, Korea
“Tripod Co. Inc,, Daejeon 138-130, Korea
3’Kyeryong Co. Inc., Dagjeon 135-736, Korea

(Received April 18, 2005, Accepted November 30, 2005)

ABSTRACT

The crack presented in concrete structures causes a structural defect, the durability decrease, and external damages
etc. Therefore, it is necessary to improve durability through the effort to control the crack. Fluosilicic acid(HsSiFs) is
recovered as aqueous solution which absorbs SiFs produced from the manufacturing of industrial-graded HzPOs or
HF. Generally, fluosilicates prepared by the reaction between ISiFs and metal salts. Addition of fluosilicates to
cement endows odd properties through unique chemical reaction with the fresh and hardened cement. Mix proportions
for experiment were modulated at 045 of water to cement ratio and 0.0~2.0% of adding ratio of fluosilicate salt
based inorganic compound. To evaluate correlation of concrete strength and adding ratio of fluosilicate salt based
inorganic compound, the tests were performed about design strength(21, 24, 27 MPa) with 05% of adding ratio of
fluosilicate salt hased inorganic compound. Applications of fluosilicate salt based inorganic compound to reduce cracks
resulted from plastic and drying shrinkage, to improve durability are presented in this paper. Durability was
evaluated as neutralization, chloride ion penetration depth, freezing thawing resistant tests and weight loss according
reinforcement corrosion. It is ascertained that the concrete added fluosilicate salt based inorganic compound showed
an ability to reduce the total area and maximum crack width significantly as compared non-added concrete. In
addition, the durability of concrete improved because of resistance to crack and watertightness by packing role of
fluosilicate salt based inorganic compound obtained and pozzolanic reaction of soluble SiO» than non-added concrete.
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Table 1 Test variables and specimen numbering

N SWP-2 Design strength
Specimen (Cx%) W/B| S/a (MPa)

W/B50-0.0 0.0

W/B50-0.5 0.5

W/B50-1.0 1.0 0.50 24.0
W/B50-1.5 1.5

W/B50-2.0 2.0 0.45

W/B55-0.0 0.0

W/B55-0.5 0.5 055 210
W/B45-0.0 0.0

W/B45-0.5 0.5 045 270

Table 2 Fundamental Properties of SWP-2

Components ingredient Specific
— eci
Principle Accessory Appearance| pH gLr)avity
ingredient ingredient
Fluosilicic | Aromatic compound blrjsvrv};
acid, soluble] high molecular a ueou7s 2.8 1.16
silica condensate, nitrate quec
solution

A7k a3 2 A4 Arhge] di A4E AFstat o
Ak FAYE Aauge AMEY 10%E Fetolol4]
(fly ash)& X3tg AL 712ugez siem AUES
Hlf 315, BT 3300 cmYgd] 1% HEFEUCAWES]

ZololefHe HEHakoln H]F 212 #EE 2976
cmz/g, ZERF 41 %9 R AR 2AE AR
(H%F 257) 2 HAXH(EF 2608 AHgEen HEEY
Al 5 24489 5442 Table 29 Zth
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Fig. 1 Plate mold for crack evaluation

Fig. 2 Specimen for drying shrinkage of unrestrained
concrete

(a) Mold of specimen (b} Specimen
Fig. 3 Specimen for drying shrinkage of restrained
Concrete
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Table 3 Quantitative evaluations of crack in
specimen surface

Specimen Crack Crack Crack . Crack width
numbers(ea) | length{mm) | areas(mm”) (mm)

W/B50-0.0 44 22787 19245 0.1~2

W/B50-05 15 930.1 320.9 0.1~0.3

(h) W/B55-0.5

(c) W/B50-0.0 (d) W/B50-05

(e} W/B45-0.0 (f) W/B45-0.5
Fig. 4 Comparison of crack pattern in concrete
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Fig. 5 Drying shrinkage variations according to
ages in unrestrained concrete
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Fig. 6 Drying shrinkage variations according to
ages in restrained concrete
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(a) W/B50-0.0(7days) depth
of neutralization:3.8 mm

) W/B50-0.5(7days) depth
of neutralization:2.5 mm

(a) W/B45-0.0(56days) depth (b)
of neutralization:7.7 mm

W/B45-0.5(56days) depth
of eutralization:5.9 mm

) W/BB50-0.0(28days) depth (d) W/B30-0.5(28days) depth
of neutralization:7.4 mm of neutralization:6.]1 mm

) W/B50-0.0(56days) depth (f)
of neutralization:9.6 mm

W/B50-0.5(56days) depth
of neutralization:7.4 mm

Fig. 7 Depths of neutralization

¢

A7k el WAl £4 Aol ARE4E S
o, SWP-29] A7} 8] S5 Qol7h a9 A
bl ik oleld FHs g AREEL A
AR 0T AT A0F e

0%
O e lo

ol

332 9io]& F
10 12 dacle AFEZ|CIPD : chloride

Figs.

14 4 —O—W/BS5-0.0 ~—@—W/B55-0.5
4 —AN—W/B50-0.0 —A—W/B50-0.5
12 { —o0—W/B45-0.0 s W/B45-0.5

Carbonation depth (%)

Ages (weeks)
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Fig. 9 Depths of neutralization
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Fig. 11 Chloride ion penetration depth
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