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Application of Glass Microspheres in Construction (Part 2)
—Basic Studies on Cement-Glass Microsphere Mortar
Modified with Acrylic Emulsion—

Tsuyoshi Aoyama  Kazuhito Morishita
Yoshimasa Hayashi

Abstract

This study is concerned with the application of glass microspheres in construction. The previous
report (Part 1) presented basic studies on mixture workability, effect of thermoplastic resin on preven-
tion of setting cracks, fiber reinforcement effects, etc. in an unsaturated polyester resin balloon system.

The purpose of most of the investigations described in this report was to study the effect of mixing
ratio on the flexural and compressive strengths of cement-glass microsphere mortar modified with
acrylic emulsion. Further, by pre-mixing fibrous materials such as polyester fiber, glass fiber, and
carbon fiber, the fiber reinforcement effect was examined.
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1 0.35 0.5 0 38.8 0 >300 1.48 | 28.3 140 | 1.30 | 44.7 | 305 1.26 | 49.4 | 332
2 0.35 0.5 0.05 36.4 3.0 >300 | 1.28 | 17.8 66 1.22 | 498 | 206 1.18 | 83.1 274
3 0.35 0.5 0.10 35.2 6.0 > 300 1.27 | 13.1 42 | 1.19 | 51.6 170 1.16 | 93.3 | 218
4 0.5 0.5 0 48.4 0 182 1.22 | 25.5 121 1.17 | 316 | 272 .14 | 41.7 | 250
5 0.5 0.5 0.05 44.7 2.7 232 1.13 | 175 85 1.07 | 52.2 | 206 1.04 | 60.7 | 245
6 0.5 0.5 0.10 43.5 5.1 >300 1.18 | 17.0 69 1.13 | 57.8 | 207 1,10 | 96.8 | 295
7 0.5 0.6 0 44.6 0 >300 1.23 | 21.7 110 1.15 | 34.3 | 216 1.10 | 45.4 | 220
8 0.5 0.6 0.05 42.1 2.5 >300 1.20 | 12.3 56 1.09 | 38.4 164 1.07 [ 63.9 | 227
9 0.6 0.5 0 51.8 0 115 1.12 | 20.9 115 1.07 | 36.2 | 22 1.05 | 44.7 | 230
10 0.6 0.5 0.05 49.0 2.4 170 1.09 | 16.6 93 1.05 | 45.0 | 209 1.02 | 52.7 | 246
11 0.6 0.5 0.10 48.6 4.8 217 1.07 | 14.4 65 1.00 | 44.9 179 0.99 [ 65.2 | 246
12 0.7 0.5 0.05 52.6 2.2 125 | 0.99 | 14.5 70 | 0.94 | 37.2 171 0.92 | 47.5 195
13 0.7 0.5 0.10 51.5 4.3 149 1.02 | 14.9 66 | 0.97 | 45.3 172 | 0.96 | 72.2 | 220
14 0.7 0.6 0 52.8 0 133 1.09 | 17.9 79 1.027] 17.6 186 1.00 | 35.5 | 201
15 0.7 0.6 0.05 50.1 2.1 199 .11 | 12.8 46 | 0.98 | 30.8 73 0.97 | 46.4 | 200
16 0.7 0.7 0 50.4 0 253 1.16 | 12.1 46 1.04 | 13.7 154 1,00 | 32.1 163
17 0.75 0.6 0 54.5 0 137 1.09 | 16.1 87 1.04 | 30.4 178 1.00 | 38.9 | 193
18 0.75 0.6 0.05 51.7 2.0 192 1.05 | 11.2 63 | 0.99 | 35.6 154 0.97 | 50.3 | 208
19 0.75 0.6 0.10 50.6 4.0 264 1.05 6.0 39 | 0.97 | 294 135 0.95 | 64.0 | 219
20 1.0 0.6 0 61.3 0 100 | 0.91 5.5 29 | 0.84 [ 17.5 98 | 0.8¢ | 21.6 100
21 1.0 0.6 0.05 58.3 1.7 100 | 0.90 3.7 22 | 0.84 | 30.2 115 0.82 | 40.0 | 12
22 1.0 0.6 0.10 57.3 3.4 111 0.86 4.7 20 | 0.80 | 30.4 120 | 0.79 | 43.9 145
23 1.0 0.6 0.20 55.4 6.5 164 | 0.91 0.8 7 1084 | 241 100 | 0.82 | 57.4 167
24 1.0 0.7 0.10 55.2 3.2 151 0.93 1.9 19 | 0.84¢ | 18.8 | 100 | 0.82 | 48.2 | 154
25 1.0 0.84 0 55.9 0 137 1.02 6.8 37 1 0.92 [ 18.0 | 117 0.87 | 27.6 | 123
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