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Performance Evaluation of Artificial Lightweight Aggregate Mortar
Manufactured with Waste Glass

Seong-Soo Kim,” Jeong-Bae Lee,” Ba-Reum Nam,” and Kwang-Pil Park"*
"Dept. of Civil Engineering, Daejin University, Pocheon 487-711, Korea

ABSTRACT The compressive strength test, bulk density and mortar absorption ratio were carried out to utilize the data as the
basic sources for the lightweight mortar and the lightweight concrete, through the study on the physical characteristics of the arti-
ficial lightweight aggregate (ALA) made of waste glasses, which was developed for the first time in the country. On the basis of
these experiments, the density and the unit volume weight of the ALA showed the value less than 50% of the common aggregate
due to the independent pore structure, and the mortar that contains ALA had no big difference from the Control mortar in the test
of the absorption ratio. It is judged that this happens based on the internal independent pore structure of the ALA. In case of the
mortar containing ALA, there was a tendency of declination in the compressive strength and the bending strength as the mixing
rate is increasing, but all mortar showed more than 70% of the Control mortar compressive strength except for the La50 mortar.
Hereafter, it is judged that according to the control of the mixing ratio of mineral admixing agent, water and cement, it will realize
the equal strength to the control mortar, and the long term edurance is needed to be considered together.

Keywords : compressive strength, unit volume weight, artificial lightweight aggregate, waste glasses, pore structure
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Table 1 Chemical composition of OPC

Chemical composition (%)

SiO, | ALO; | Fe,0O3 | CaO | MgO SO; | Igloss

21.7 5.7 3.2 63.1 2.8 22 1.3
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Fig. 1 Process for recycling of ALA

Table 2 Mixture proportions of cement mortar

w C Aggregates (g)
s o) | @[5 [ e | | ®
Control | 143.0 | 285.7 | 7143 - - 2.86
La 10 | 143.0 | 2857 | 6423 | 219 | - | 286
La 20 | 143.0 | 285.7 | 5714 43.8 - 2.86
La 30 | 143.0 | 2857 | 5000 | 657 | - | 286
La 40 | 143.0 | 285.7 | 428.6 87.6 - 2.86
La 50 | 143.0 | 2857 | 357.1 | 1095 | - | 286
Lb 10 | 143.0 | 285.7 | 642.3 - 249 2.86
Lb 20 | 143.0 | 2857 | 5714 | - | 498 | 286
Lb 30 | 143.0 | 285.7 | 500.0 - 74.7 2.86
Lb 40 | 143.0 | 2857 | 4286 | - | 996 | 2.86
Lb 50 | 143.0 | 285.7 | 357.1 - 124.5 2.86
Le 10 | 143.0 | 2857 | 6423 | 109 | 125 | 286
Lc 20 | 143.0 | 285.7 | 5714 219 249 2.86
Lc 30 | 143.0 | 2857 | 5000 | 328 | 374 | 286
Lc 40 | 143.0 | 285.7 | 428.6 43.8 49.8 2.86
Lc 50 | 143.0 | 2857 | 357.1 | 547 | 623 | 286

*SP : superplasticizer
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Fig. 4 Compressive strength of cement mortar replaced with La
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