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Absorption Properties of Coarse Aggregate according to Pressurization for
Development of High Fluidity Concrete under High Pressure Pumping

Yun-Wang Choi'™, Byung-Keol Choi’, Sung-Rok Oh?

Abstract: In this study, we developed a pressing device which can reproduce the pressure of concrete inside the conveying pipe as a part of the basic
study to development of high fluidity concrete under high pressure pumping. Using this pressing device, we evaluated a absorption properties of
aggregate that are crushed coarse aggregate, river gravel and lightweight coarse aggregate according to pressure of coarse aggregate and aggregate
inside a high fluidity concrete, focused on the reduction of unit water quantity by pressure. In addition, it was evaluated the compressive strength of
high fluidity concrete about before and after of pressive. Test a result, case of condition under the high pressure of 250 bar, absorption ratio of crushed
coarse aggregate and river gravel were not increased above the surface absorption, absorption ratio of lightweight coarse aggregate was increased than
the surface absorption.
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Table 1 Chemical components and physical properties of binders
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Items CaO SiO, Al Os MgO Fe O3 SO; L.O.I Surface area Density
Types %) (%) (%) (%) (%) (%) (%) (em¥y) (g
OoPC 61.40 21.60 3.40 2.50 3.10 2.50 0.03 3,540 3.15
GGBFS 34.95 31.85 14.55 5.63 0.59 2.97 0.60 3,710 2.82
FA 5.95 52.83 18.08 1.43 7.74 0.01 6.14 4,070 2.34
Table 2 Physical properties of aggregates
Items G-max Density Absorption FM Unit Mass
Types (mm) (g/em’) (%) ] (kg/m®)
RS - 2.58 2.32 2.78 1,619
CC 25 2.68 0.68 6.98 1,602
RG 25 2.59 1.78 6.92 1,624
LC 25 1.89 13.8 6.70 1,024
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Table 3 Mixture proportions of HFC

Unit weight (kg/m’)
. W/B S/a . SP AE
Mix No. PF %) %) W W Binder S G G (B<%)  (Bx%)
OPC GGBFS FA
HFC-CC 1.18 36 47 165 62 272 136 45 784 917 911 0.8 0.004
HFC-RG 1.14 36 47 165 158 272 136 45 784 886 870 0.8 0.003
HFC-LC 1.24 36 47 165 893 272 136 45 784 647 558 0.7 0.003
W': Correction unit water, G": Correction unit gravel
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@ Hydraulic power unit
® Hydraulic cylinder

@© Cover and Pressure bar
@ Chamber

@© Control system

® Pressure gauge

Fig. 1 Detail drawing and principle of pressure device

Table 5 Specifications of pressure device

Items Specifications
Chamber volume 12(0)
Maximum pressure 300(bar)
Time setting range 0~30(min)

Pressurization/Pause/Decompression

Control system . .
Y (Pressure and Time setting)
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Photo 2 Application method of pressure device
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Fig. 2 Absorption Properties of Coarse Aggregate
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Fig. 3 Absorption Properties of Coarse Aggregate in HFC
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Fig. 4 Compressive strength of HFC
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