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Hydration Properties of High-strength Cementitious Composites
Incorporating Waste Glass Beads
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In this study, the effect of a sudden decrease in internal humidity and a decrease in hydration level due to the tight
internal structure of high-strength concrete and cement composites was investigated. To verify the change in the internal Si
hydration, waste glass foam beads were used as a lightweight aggregate, and the internal unreacted hydrate reduction and
hydrate formation tendency were identified over the mid- to long-term. Waste glass foam beads were mixed with 5, 10, and
20 %, and were used by pre-wetting. As the mixing rate of the waste glass foamed beads increased, the strength showed a
tendency to decrease. In addition, when the mixing amount of pre-wetted waste glass foam beads increases inside through
XRD analysis, TGA analysis, and Si NMR analysis, it is judged that the hydration degree of internal Si is different because
moisture is supplied to the paste.
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Fig. 1. Waste glass bead

Table 1. Physical and chemical properties of Waste glass bead (WGB)

M Stability Density of surface | Density in absolute
(%) dry aturation (g/cm’) | dry state (g/cm’)
5.82 4.50 1.00 0.89
Absorption | 1 o> (%) | Loss on ignition (%) | Chloride (%)
@ (%) ay lump (7o, 2N 0, 0,
13.04 0.13 0.10 0.00

Table 2. Chemical composition of binder

wt.%) [ CaO | SiO, | ALO; | MgO | NaO | Fe;0; | KO
C 66.79 | 16.14 | 440 | 247 | 008 | 3.83 1.18
SF 0.02 | 99.00 | 030 | 0.01 0.05 0.05 0.02
SP 0.05 | 99.00 | 030 | 0.05 0.05 0.05 0.05
C:Cement, SF:Silica Fume, SP:Silica Powder

Table 3. Physical composition of binder

Specific gravity Fineness (cm”/g) | Loss ignition (%)

C 3.15 3,200 0.97
SF 2.50 200,000 -
SP 2.65 200,000 0.01

C:Cement, SF:Silica Fume, SP:Silica Powder

Table 4. Mix proportions of mortar

1D C SF SP \Y SPA WGB
P 0
R5 0.05
— 1 0.23 0.33 0.3 002 ——mm
R10 0.10
R20 0.20

C:Cement, SF:Silica Fume, SP:Silica powder, W:Water, SPA:SP
Admixture, WGB:Waste glass bead
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3.4 Si NMR
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