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Flowability and Strength Properties of Mortar and Self-Compacting Concrete
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ABSTRACT In this study, in order to utilize waste concrete powder(WCP) which is occurred in manufacturing high quality recy-
cled aggregate as an admixture for self-compacting concrete(SCC), the properties of cement paste, mortar, and concrete that were
mixed two types of WCP, 928 and 1,360 cm’/g of surface area, were analyzed. As a result of experiment, we have found that WCP
was a porous material with angle. When WCP was utilized as an admixture for SCC, its flowability and viscosity increased in pro-
portion to the increase of a replacement ratio, and that a replacement ratio of WCP was proper within 15%. The compressive
strength at 28 days mixed respectively with WCP2, 15 and 30%, showed about 36 and 28 MPa, and it showed a similar trend with
a function suggested in CEB-FIP for the relationship of compressive strength and elastic modulus. According to the results, it is

judged that WCP2 can be utilized as an mineral admixture of normal strength SCC.
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Table 2 Physical properties of aggregates

Items | Gmax Densn}y Absorption EM Bulk den51ty
types | (mm) | (g/em’) (%) ] (kg/m’)
G 20 2.71 1.01 7.96 1,611
S - 2.55 2.07 2.89 1,637
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Fig. 1 Hysteresis loop area

Table 1 Chemical component and physical properties of OPC and WCPs

Items CaO SiO, ALO; MgO Fe,O5 SO, Insol. LOI  |Surface area Dens@/
types (%) (%) (%0) (%0) (%) (%) (%) (%0) (em'/g) (g/em’)
OPC 61.40 21.60 6.00 3.40 3.10 2.50 0.21 0.03 3,539 3.15
WCPI 11.82 58.55 10.35 1.52 4.64 0.44 - 7.43 928 2.48
WCP2 11.82 58.55 10.35 1.52 4.64 0.44 - 7.43 1,360 2.49
518 | st=232|EsE| =28 M183 M45 (2008)
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Table 3 Mixture proportions of cement mortar

Replacement of WCP(%) |W/P (%)| OPC : WCP : SS(%)
0 55 1.00:0.00 :2.45
15 55 0.85:0.15:2.45
30 55 0.70:0.30:2.45
45 55 0.55:0.45:245
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Table 4 Specification of SCC proposed by JSCE

Rank Items 1 2 3
. . Minimum gap between reinforcement (mm) 35-60 60-200 >=200
Construction condition - .
Amount of reinforcement (kg/m’) >=350 100-350 <=100
Flowability Slump flow (mm}) 600-700 600-700 500-650
. ) » Time required to flow through V-funnel (s) 9-20 7-13 4-11
Segregation resistance ability — -
Time required to reach 500mm of slump flow (s) 5-20 3-15 3-15
Filling height of U-box test (mm) > =300 >=300 2=300
Absolute volume of coarse aggregate per unit volume of SCC (m’/m’) 0.28-0.30 0.30-0.33 0.32-0.35

Table 5 Mixture porportions of concrete with WCP2

Unit weight of volume (Kg/mj)
- S/a | WCP2(OPC+WCP2)| W/OPC+WCP2) | W/C 5 SP
(%) (%) (%) (%) W S G  |[(OPCx%)
OPC WCP2
1.14 53 0 38 38 177 465 0 856 800 1.0
1.14 53 15 39 45 177 395 55 856 800 1.1
1.14 53 30 41 54 177 325 110 856 800 1.2
1.14 53 45 42 69 177 256 165 856 800 1.5
(a) OPC (X 2,000) (b) WCP (X 500) {c) WCP (X 10,000)
Fig. 4 Particle morphology of OPC and WCPs
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Compressive strength (MPa)
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Fig. 11 Compressive strength of mortar with WCP1 and WCP2
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