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Table 1 Chemical and physical properties of CA aggregate

Chemical composition (%) Density

Water absorption

ALO; | CaO | MgO | SiO, | FeO

SO, | Fe,0, | RO | (g/em?) (%)

CA aggregate 55.6 31.7 4.2 4.6 0.9

2.89 0.47

Fig. 1 Appearance of CA aggregate

Table 2 Mix design of paste

No. \Zyg? Cement | CA powder Mixing water
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Table 3 Mix design of concrete

W/C s/a Unit weight (kg/m®) »
No. Cement (%) (%) W c S ol o2 Mixing water
N 951 —
Normal
NCA OoPC 50 43 170 340 852 — 1007
NCA-S — 3 % NaCl solution
) ® :CA
A : CH
_-Plastic W : HC
2Emm T up
Before mixing A
Wifater K I b
(100cc}
lday m
Slmin
7 days u

I 100mm
Fig. 3 Simplified permeability test
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Fig. 5 XRD pattern of hardened paste (No. 2)
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Table 4 Fresh properties of concrete

. AE Slump Air

No. Admixture Cx % (cm) (%)

N 7.5 4.7
0.002

NCA Cx0.5% 3.5 4.4

NCA-S 0.0016 4.0 5.4

Table 5 Density of hydrate

Density (g/cm?)
CA 2.95
CH 2.24
Hydrocalumite 2.02
Friedel's salt 2.09
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Surface of CA aggregate

Outside hydrate
(Formula [1],[2])
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(Formula [3],[4],[5])
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Fig. 10 SEM image (NCA ; CA aggregate)
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Table 6 Molar ratio of hydrates (measured value)

Table 7 Molar ratio of hydrates

Molar ratio

Ca | Al 0] Cl

Position of observation
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NCA
Point-2 2.6 7.8 —
Point-3 2.1 5.1 0.2
NCA-S -
Point-4 2.0 5.8 0.3
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ABSTRACT : The aggregate composed primarily of CaO, Al,O3 (CaO - Al,O3 aggregate) generates
hydroculmite by hydrating with calcium hydroxide which is a cement hydrate, and reacting and
generate Friedel salt when a chloride ion acts. When the calcium aluminate is used for concrete
as aggregate, a hydration was occurred at the aggregate surface. As a result, the possibility that a
transition zone of concrete was modified by using the CaO - AlLOs; aggregate was suggested. In this
research, physical properties and substance penetration property of the concrete which using with
calcium aluminate aggregate were examined. Regarding the strength development property, it was
confirmed that the concrete using with CaO - AloOs; aggregate showed higher compressive strength
compare with the concrete using with natural aggregate but there was not confirmed interrelation
between compressive strength and absorption property of concrete. This was considered to be
caused by generation of Hydroculmite and Friedel's salt which were generated by the reaction
of CaO - Al,O3 aggregate. By the result of SEM-EDS, an aggregate interface became the dense
with the concrete using the CaO - Al:Os aggregate in comparison with concrete using the natural
aggregate, and it was confirmed that a different hydrate was generated inside and outside the outer
layer of the CaO - Al,O3 aggregate.
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