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ABSTRACT

Waste glass has been increased with the development of industry. The utilization of waste glass for concrete can
cause the concrete to be cracked and to be weakened due to an expansion by alkali-silica reaction(ASR). In this
study, ASR expansion and properties of strength were analyzed in terms of waste glass color(amber, emerald-green),
industrial by-products(ground granulated blast-furnace slag, fly ash), and the content of industrial by-products for
reducing ASR expansion caused by the waste glass. The possibility of using glass ground as pozzolanic properties
was also analyzed. From the result of this study, the pessimum size of waste glass was 2.5~1.2 mm regardless of
waste glass color. And the smaller than 25~1.2 mm waste glass is, the more decreasing expansion of ASR is. Also,
the combination of waste glass with industrial by-products have an effect on reducing the expansion and strength
loss caused by ASR between the alkali in the cement paste and the silica in the waste glass, and the glass ground
of less than 0.075 mm is applicable as a pozzolanic material.
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Table 2 Chemical composition of waste glass

Type | Emerald-green
Composition b glass ("i) Amber glass(%)

Si0s 71.3 72.1

AlO3 2.18 1.74
Na0+K;0 13.07 14.11
CaO+MgO 12.18 1152

SOy 0.053 0.13

Fex0s 0.596 0.31

CroOs 0.44 0.01

Table 1 Physical properties and chemical composition of cement

Chemical composition (%) Physical properties
- . . Compressive
Si02 | ALYOs | FexOs | CaO | MgO | NaO | Ko0 | SO | Igiloss | Total | SPecific | Blaine | Stability | greng i (igt/cm®)
gravity | (cm”/g) (%)
3days | 7days | 28days

2124 597 | 334 [6272] 236|013 | 081 | 197 | 146 | 100 3.14 3200 0.02 221 298 389

Table 3 Chemical composition and physical properties of fly ash
Chemical composition (%) Physical properties

0. . O . Specific Blaine Particle

Si0: AlO3 Fex0s Ca0 MgO NaO SOs Ig. loss Gravity (em? /a) size(mm)

65.3 25.50 4.25 1.20 0.98 0.21 1.03 363 2.1 3,124 42x10°

Table 4 Chemical composition and phvsical properties of ground granulated blast-furnace slag

Chemical composition (%) Physical properties
. ] . Specific Blaine Particle size
SiOs AlLO; | Fe:03 Ca0 MgO NaO SOs; | Ig. loss gravity (em¥/g) (tm )
35.20 15.90 0.46 4221 5.85 0.12 0.11 0.05 2.83 3,000 ~4,000 1.0~16

Table 5 Chemical composition and phvsical properties of silica fume

Chemical composition (%)

Physical properties

SiO: AlOs FexO3 Ca0 Ig. loss Specific gravity | Blaine (cm%g) | Particle size(um)
92.5 1.68 2.51 0.56 0.31 2.21 263,000 1.36
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