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Performance Evaluation of Admixture for Durability Improvement of Shielding
Materials Used Waste Glass as Fine Aggregate

Byoung-Il Hwang', Hyo-Jung Kim', Yong-Soon Song®, Seong-Tae Y

Abstract: Compared to the development and manufacturing technology of electronic goods, the development of waste glass recycling technology is
relatively insufficient, leading to the acceleration of waste of resources and environmental pollution. Although waste glass recycling technology is being
actively developed overseas, waste glass recycling technology is insufficient in Korea, leading to the illegal dumping or burial of waste glass. Waste
glass has been confirmed to have pozzolan reaction potential when having hydration reaction with cement. Waste glass is also reported to be effective
in reducing bleeding and inhibiting the development of hydration heat by improving the physical properties of concrete and the rheology properties
of fresh concrete. Therefore, this paper analyzed the strength characteristics and the effect of alkalic-silica reaction on the expansion of shielding concrete
that used waste glass as fine aggregate. Where, suitable admixture materials were used as a measure to suppress the expansion.
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Content of Unit weight (kg/m’) AD (%)
Mix type waste glass Binder
o Water Sand WG SR EX
(%) Cement BFS FA
0 509 - - 1555 - - -
0 357 152 - 1555 - - -
ADY 0% 0 407 - 102 1555 - - -
’ 100 509 - - - 1830 - -
100 357 152 - - 1830 - -
100 407 - 102 - 1830 - -
100 509 - - - 1830 -
SR? 1% 100 178 357 152 - - 1830 1 -
100 407 - 102 - 1830 -
100 509 - - - 1815 -
3% 100 357 152 - - 1815 - 3
EXY 100 407 - 102 - 1815 -
100 509 - - - 1794 -
7% 100 357 152 - - 1794 - 7
100 407 - 102 - 1794 -

Y AD : Admixture, 2 SR : Shrinkage reducing, ¥ EX : Expansive
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Table 2 Physical properties and chemical composition of binder

Tvoe of binder Density Fineness Chemical composition (%)

P (g/em’) (cm?/g) SiO, ALO; | Fe0; Ca0 MgO SO; LOI
opcY 3.15 3,350 21.7 5.7 32 63.1 2.8 22 1.30
BFS? 2.95 6,300 33.54 15.22 0.51 43.88 2.62 2.54 0.01

FAY 2.20 3,200 51.74 21.47 3.16 1.10 - - 2.56
" OPC: Ordinary portland cement, > BFS: Blast furnace slag, ¥ FA: Fly ash
Table 3 Physical properties and chemical composition of waste glass
Density Chemical composition (%)
T FM -
Ipe (g/em’) SiO; Fe:0s ALO; Ca0 MgO
WG 3.0 3.23 60.5 1.9 19.6 10.0 8.0
DWG: Waste glass
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Fig. 2 Shrinkage reducer used in this study
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Table 5 Chemical composition of expansive admixture

Chemical composition (%)
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Fig. 3 Ettringite formation timing and crystal form
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