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Drying Shrinkage Behaviors of Concrete
with Powder Type Shrinkage Reducing Agent and Fly Ash

Kyung-Hwan Min', Dong-Gyu Lee", Yong-Wook Jeong’
'Research Institute for Engineering & Technology, Chungcheong University
’Department of Civil Engineering, Chungcheong University

Abstract In this study, series of tests were performed for drying shrinkage characteristics of concrete with power
type shrinkage reducing agent (SRA) and fly ash as a part of research to reduce drying shrinkage of concrete. Firstly,
for the mechanical properties, a target strength was acquired securely. In the unrestraint shrinkage tests, the SRA
decreased the drying shrinkage about 200 pe. Lastly, in the ring tests, due to the tensile creep effect, the concrete
with SRA showed the cracking times as much again as the concrete with ordinary Portland cement only did.
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Table 1. Test variables

Variable Details
Admixture Shrinkage redu&,tir'lg agent 0, 2%. :
Super-plasticizer Polycarboxylic acid
Mix W/B 48, 50, and 52%
proportion Fly ash 0, 20%

o] A9 A, 50% A5 E/AMERZ W=
g ool Agsirta wdsle], B A= /A
E H|E 48~52%% ATt ob&e] 1% B X5
HEAHMES] YRS Zefo|of4](Fly ash, F.A)E A

Table 2. Mix proportions of concrete
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ratio, W/B)= :[L—v—'s}'
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. Ginax W/B S/a Unit weight (kg/m’)
Mixture
(mm) (%) (%) Water Cement Fly ash Sand Aggregate SRA

52-OPC-S0 323.0 0
~ sworcs2 | 3166 0 65
T 5 FA0S0 | > 2585 803 942 5
_ 52FA20-S2 | 2520 64.6 3
o SROPCS2 g 50 43 168 329.3 799 937 6.7
_ 50-FA20-S0 | 268.8 672 0

50-FA20-S2 262.1 6.7
© 48-0PC-SO | 350.0 0
_ 48-FA20-S0 | 280.0 70.0 0

48-FA20-S2 273.0 7.0
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Table 3. Strength properties of concrete
Mixt Compressive strength Splitting tensile strength Flexural tensile strength
xture 3 days 7 days 28 days 3 days 7 days 28 days 3 days 7 days 28 days
52-OPC-SO 17.92 32.48 42.75 1.89 2.70 291 3.75 4.78 6.73
52-OPC-S2 20.54 35.75 41.74 1.93 2.68 2.94 3.20 5.10 7.13
52-FA20-S0 23.69 38.50 44.84 2.15 2.95 3.22 4.41 5.38 7.56
52-FA20-S2 24.43 34.83 44.13 242 247 2.64 4.60 5.06 7.23
50-OPC-SO 23.58 39.14 43.31 2.12 2.83 2.84 4.07 4.79 7.35
50-OPC-S2 26.60 37.59 41.09 2.34 2.94 2.98 4.01 5.39 7.11
50-FA20-SO 13.97 23.89 34.07 1.42 2.05 2.48 2.69 5.41 5.63
50-FA20-S2 17.02 27.52 39.56 1.62 2.39 2.60 3.15 545 5.84
48-OPC-S0 12.20 30.11 41.90 1.88 2.31 2.73 3.45 6.00 6.32
48-OPC-S2 14.72 24.36 35.76 1.46 2.38 2.45 3.62 4.98 6.48
438-FA20-S0 17.18 27.44 38.17 1.60 2.37 2.62 3.37 5.76 6.01
438-FA20-S2 18.25 28.75 39.66 1.75 2.54 2.81 3.81 5.54 6.03
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Fig. 3. Drying shrinkage of 52 series
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Fig. 5. Drying shrinkage of 48 series

3.3 Ring test
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Fig. 6. Ring test results of OPC-SO series
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Table 4. Cracking time of the ring test

Mixture Cracking time (hr(day))
52-OPC-S0 208 (8.67)
50-OPC-SO 207 (8.63)
48-OPC-SO 212 (8.83)
52-OPC-S2 265 (11.04)
50-OPC-S2 303 (12.63)
48-OPC-S2 376 (15.67)
52-FA20-S0 295 (12.29)
50-FA20-S0 292 (12.17)
48-FA20-S0 295 (12.29)
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