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ABSTRACT

Vacuum concrete manufactured by vacuuming and decompressing fresh concrete. It is known to have improvement
on abrasion and strength by making a structural confinement through elimination of internal gap. It has been
implemented on buildings floors, concrete dam, etc. in developed countries.

This study was aimed to monitor changes in physical characteristics such as strength and slump of concrete
influenced by changes of vacuum, decompression level and combination condition during concrete manufacturing
process. The results are as follows:

It is indicated that decompressed concrete showed increase in unit weight and compressive strength by compact
compression phenomenon influenced by decrease in internal gap caused by diminishing oxygen. However, continuous
research is necessary to resolve problems on construction, design and durability.
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Fig. 2 Mixing mechanism of vacuum concrete

Table 1 Properties of fine aggregate

Absolute
Item Density FM Ur?ﬁ ;ve&ght volume
g/m )
(%)
River
sand 26 2.62 1,816 63.8
Table 2 Properties of coarse aggregate
. Unit welght Absorption
Item Density (ke ) (%)
Crushed
stone 261 1,509 1.23

Table 3 Design of experiment

Suction
Item Cemer}t V%/ C So/ a pression | Total
(kg/m’) (%) (%) (cmHg)
0
35 35
Factor 320 40 45 30
400 50
45 55 70
Level 2 3 3 4 72

Note” 70cmHg © Vacuum condition in theory (But, practically perfect
vacuum condition is 6cmHg in suction press.)
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Fig. 3 Mixing method of concrete
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Fig. 4 Changes in air ratio per W/C (OcmHg)
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Table 4 Experimental result of vaccum concrete

Factor Results
Suction . . Air Tensile
Symbol Cement | W/C | S/a . Slump Unit weight . Comp. strength
(ke/m>) | (%) (%) pression (cm) t/m®) ratio (kgf/em? strength
£ ° (cmHg) m (%) gf/cm’) (kgf/cm®)
[-A-a-0 0 6 2.37 3.1 227 265
1-A-a-1 35 30 8 2.37 2.3 231 27.1
1-A-a-2 50 7 2.39 2.7 229 269
1-A-a-3 70 5 243 0.8 260 28.7
1-A-b-0 0 5.5 237 36 232 26.7
[-A-b-1 35 45 30 35 2.39 2.1 278 22.3
[-A-b-2 50 40 2.38 18 288 19.8
1-A-b-3 70 3.0 240 1.1 320 286
1-A-c-0 0 4 2.30 48 240 264
1-A-c-1 55 30 3 2.34 33 229 212
1-A-c-2 50 2 2.31 20 245 28.3
1-A-c-3 70 2 2.32 19 280 24.7
1-B-a-0 0 20 2.38 35 221 26.7
[-B-a-1 35 30 21 239 3.0 235 23.1
[-B-a-2 50 20 2.39 20 237 28.3
[ -B-a-3 70 20 2.39 0.3 246 29.1
mcin e e e e B
o ] . 5.

[Bhg | 0 | 0| 6 50 19 239 18 242 270
[ -B-b-3 70 18 241 0.7 257 26.7
1 -B-c-0 0 12 2.36 3.6 227 22.3
1-B-c-1 55 30 10 2.32 3.0 227 24.3
1-B-c-2 50 10 231 21 239 259
[-B-¢-3 70 8 232 1.2 262 257
[-C-a-0 0 23 2.39 39 212 26.0
[ -C-a-1 5 30 22 2.37 2.4 229 29.2
[-C-a-2 50 23 240 17 228 334
i-C-a-3 70 23 2.40 1.0 254 38.7
1-C-b-0 0 21 237 2.0 216 21.3
1-C-b-1 5 45 30 20 237 1.5 208 219
1-C-b-2 50 21 2.38 1.1 230 26.0
1-C-b-3 70 21 241 0.5 243 231
[ -C-c-0 0 18 2.35 39 223 24.0
I —C'C'g 55 30 18 2.36 2.6 231 22.1
1-C-c- 50 17 2.35 2.0 230 238
1-C-¢-3 70 17 2.35 0.9 200 24.7
O-A-a-0 0 18 4.7 2.40 240 235
OT-A-a-1 35 30 18 4.0 2.39 240 24.1
M-A-a-2 50 17 2.6 2.40 263 22.1
0-A-a-3 70 17 1.0 242 271 26.8
O-A-b-0 0 15 4.1 2.41 248 23.1
M-A-b-1 35 45 30 15 2.8 237 270 2.2
H-A-b-2 50 18 1.3 2.42 267 25.7
M-A-pb-3 70 15 0.8 2.37 342 26.3
I-A-c-Q 0 9 5.0 2.39 260 27.1
I-A-c-1 55 30 8 3.7 2.37 266 25.3
O-A-c-2 50 6 25 2.37 269 25.1
M-A-c-3 70 5 1.1 2.8 286 28.2
I-B-a-0 0 20 35 2.40 231 23.1
1-B-a-1 35 30 20 2.7 241 242 28.3
O0-B-a-2 50 20 15 242 248 24.9
m-B-a-3 70 20 08 242 249 26.6
H-B-b-0 0 18 39 2.38 236 25.3
I-B-b-1 30 18 2.8 2.38 239 29.1
M-B-hg | “® | 4| % 50 17 09 242 24 283
-B-b-3 70 17 0.3 237 327 289
O-B-c-0 0 15 4.0 2.38 239 24.9
I-B-c-1 55 30 14 3.1 2.37 230 25.1
O-B-c-2 50 14 2.1 2.36 261 24.3
H-B-c-3 70 13 0.9 2.38 233 27.1
-C-a-0 0 22 25 242 221 210
0-C-a-1 %5 30 23 2.4 241 209 254
1-C-a-2 ; 50 21 1.2 242 241 26.5
0-C-a-3 70 21 0.7 243 253 28.1
O-C-b-0 0 21 25 2.39 237 216
O-C-b-1 45 45 30 21 19 2.37 259 266
n-C-b-2 50 21 1.2 2.37 248 235
H-C-b-3 70 21 0.8 2.38 256 29.3
H-C-c-0 0 17 3.0 2.37 241 26.7
0-C-c-1 55 30 16 2.2 2.37 260 29.0
H-C-c-2 50 16 1.7 2.38 233 31.1
IH-C-c-3 70 15 0.8 2.39 282 31.0
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