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Effect of Fluorine-Silicate Hybrid Based Crack Reducing Agent on the
Resistance for Shrinkage Crack and Gas Permeability of Concrete
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YDept. of Architectural Engineering, Daejeon University, Daejeon 300-716, Korea
“Tripod Co. Inc., Daejeon 306-808, Korea
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ABSTRACT In this study, fundamental properties such as fresh and hardened performance of concrete mix (specification : 25-
24-18) added fluorine-silicate hybrid based crack reducing agent(FS) were measured. Addition of FS ranged from 0.5% to 2.0%
at intervals 0.5% based on cement weight. Adequate dosage(0.5%) of FS derived from basic properties measurements applied and
compared resistance for shrinkage crack. The permeability of concrete in the absence(24-S-0.0) and presence(24-S-0.5) of eval-
uated at a mock-up sized concrete. Concrete added FS improved resistance for shrinkage crack and consequently crack number,
length and area decreased to 50~74.4% compared non-added. As well, by the addition of FS, the resistance for permeability and
penetration depth to concrete surface region increased 67% and 40%, respectively. Therefore it was confirmed that shrinkage crack
resistance and permeability of concrete could be improved by the addition of FS.

Keywords fluorine-silicate hybrid, crack reducing agent, resistance for shrinkage crack, permeability
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Fig. 1 Shrinkage types of concrete with elapsed time

Table 1 Mix proportions of concrete (Specification : 25-24-18)
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Table 3 Evaluation items and methods

State Item Method
Slump KS F 2401
Fresh Air content KS F 2421
Bleeding KS F 2414
Compressive strength KS F 2405
H
ardened Change in length KS F 2424
Shrinkage crack 2x2x0.3 m plate type mold
Others Permeability and DIN 28400
resistance for penetration | (Apparatus : ISO 9001)
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Fig. 2 Slump of concrete at initial and with elapsed time
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Fig. 4 Bleeding of concrete with elapsed time
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Fig. 6 Change in length of concrete with elapsed time
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Fig. 7 Pore size distribution of concrete cured at 28 days
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Table 4 Quantitative data for shrinkage crack of concrete

24-8-0.0 24-S-0.5
Crack no. Width (mm) | Length (mm) | Area (cm’) Crack no. Width (mm) | Length(mm) Area (cm®)
1 0.2 211.33 0.423 1 0.2 180.83 0.362
2 0.3 453.52 1.361 2 0.1 173.56 0.174
3 0.2 147.42 0.295 3 0.2 249.09 0.498
4 0.2 368.91 0.738 4 0.2 161.22 0.322
5 03 227.30 0.682 5 0.2 165.58 0.331
6 0.2 189.54 0.379 6 0.2 291.21 0.582
7 0.1 414.67 0.415
8 0.2 185.91 0.372
9 0.3 226.72 0.680
10 0.1 209.15 0.209
1 0.1 240.38 0.540
12 0.5 475.67 2378
13 0.1 218.59 0.219
14 0.1 466.00 0.466
Total 4,035.10 8.856 Total 1,221.49 2.269
Ratio 100% 100% 30.3% 25.6%
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Fig. 9 Shrinkage crack patterns of mock-up sized concrete
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Fig. 11 Testing images and registrated results of concrete
specimen (a) and (b)

Table 5 Data for permeability and penetration depth of mock-up
sized concrete

Specimen Permea?ilit}; Penetration depth
(kT, 10 "m") (L, mm)
24-8-0.0 0.006 5.3
24-S-0.5 0.002 3.2
Reduction effect 67% 40%
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