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Comparison on Characteristics of Concrete Autogenous Shrinkage
according to Strength Level, Development Rate and Curing Condition
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"Dept. of Civil Engineering, Gangneung-wonju National University, Gangneung 210-702, Korea
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ABSTRACT In this study, autogenous shrinkage strain and prediction models of concrete specimens were compared with
strength level and development rate. Also, concrete autogeneous shrinkage under various curing conditions was investigated. The
results showed that autogeneous shrinkage increased as concrete strength increased. However, when the concrete strength was
almost identical, the initial autogeneous shrinkage of OPC was larger than BFS, but the final autogeneous shrinkage of BFS was
larger than OPC. Early wet curing reduced autogeneous shrinkage strain. Especially, when the early wet curing was applied for
more than 24 hours, final autogeneous shrinkage was significantly reduced. The results showed that the existing EC2 models do
not reflect concrete properties properly. Therefore, the revised model was proposed to better predict autogeneous shrinkage.
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Table 1 Physical and chemical properties of OPC and BFS

. Material OPC BFS
Properties
) Density (kg/m’) 3.15 2.89
Physical - 5
Blaine (cm’/g) 3,200 4,390
SiO, 21.36 292
ALO; 5.03 13.9
Chemical Fe,0, 331 3.56
;;’;ca Ca0 63.18 56.06
0
MgO 2.89 5.8
SO, 23 2.6
LOI 1.4 1.0

Table 2 Physical properties of aggregate

Type | Density (kg/m’) | Absorption (%) FM
Fine 2.48 1.01 2.64
Coarse 2.82 1.35 6.86

Table 3 Mix proportions of concrete

Strength | W/B | S/a Unit weight (kg/m’)

MPa) | %) | % | W] C [ S | G |BFS

OPC-24 | 50 47 180 | 360 | 811 | 900 -

OPC-30 | 42 45 175 | 417 | 717 | 997 -

OPC-40 | 37 42 170 | 459 | 661 |1,037| -

OPC-60 | 28 40 160 | 571 | 624 |1,064| -

BFS-24 | 50 47 180 | 180 | 833 | 1,056 | 180

BFS-30 | 42 42 175 | 209 | 671 | 1,040 | 209

BFS-40 | 37 40 170 | 229 | 624 | 1,064 | 229

BFS-60 | 28 39 170 | 303 | 586 | 1,030 | 303
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Table 4 Development rate of compressive strength

Ages| 3-day | Rate | 7-day | Rate |28-day| Rate
Strength (MPa)| (%) |(MPa)| (%) |(MPa)| (%)
OPC-24 18 77 20 84 24 100
OPC-30 25 83 28 92 31 100
OPC-40 27 67 33 83 40 100
OPC-60 40 67 48 81 57 100
BFS-24 11 46 19 78 29 100
BFS-30 15 49 26 86 36 100
BFS-40 19 45 29 73 41 100
BFS-60 28 48 41 69 58 100

Table 5 Maximum expansion strain for 1 day (unit: p)
Strength| 4 Mpa | 30 MPa | 40 MPa | 60 MPa
Type
OPC 86 n 46 n 37 18
BFS 40 p 32pu 23 5u
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Table 6 Autogenous deformation at 60 days (unit: p)
Type Strength | pc30 | OPC-60 | BFS-30 | BFS-60
Wrap -97 -236 -130 -263
Wet(0.5) -46 -208 - -
Wet(1) -14 -162 -93 -110
Wet(2) -11 -150 -87 -107
Wet(3) - - -89 -103
Wet(6) -11 -145 - -
Wet(27) -9 -137 - -
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