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Fig.1 Conceptual Diagram of Hybrid Fiber-Reinforced
Porous Concretes.

Notes,”: short fiber with the length of two times the maximum size
of coarse aggregate.

. micro fiber for reinforcing the cement mortar as a matrix.
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Table 1 Physical Properties and Chemical Compositions
of Ordinary Portland Cement.

Compressive

Blaine  Setting Time
Density Specific (h-min) Streng(t:/lgg;\ll ortar
(g/em) - Surface — e — i
2
(cm“/q) Set Set 3d 7d 28d

3.16 3310 1-59 3-13 305 468 623

Chemical Compositions (%)
MgO SOz ig.loss  Total Alkali
156 213 1.68 0.55

Chloride lon
0.023

Table 2 Properties of Fine Aggregate.

Size Density Water Absorption
(mm) (g/em’) (%)
=25 2.57 2.32

Table 3 Properties of Coarse Aggregate.

Size Density Water Absorption
(mm) (g/em’) (%)
5~20 2.64 1.13

Table 4 Properties of Air-Entraining and High-Range
Water-Reducing Admixture.

Densit Alkaline Chloride
Appearance / 3y Content  lon Content
o) wy (%)
Dark Reddish- 1.040~
Brown Liquid 1.060 0.9 <001

Table 5 Properties of Polymer for Cement Modifier.
Glass

Density e Volatile
ngpy%%fr Appearance (20°C, T;%?slt“-?-g pH Content
glem?) (OC’) (%)
Styrene 7
Acrylic White 1.05 24 ~ 50
Copolymer 9
Table 6 Physical Properties of Fibers.
. . Elastic
Fiber Average Density Tensile Modulus
Length  Diameter % Strength . -
(mm) (mm) (g/cm®) (MPa) in Tension
(GPa)
12 0.04 1.30 1560 41.0
40 0.66 1.30 880 29.4

Table 7 Mix Proportions of Polymer-Modified Mortars
with Flow of 230+20 and F12 Content of 0%.

P/IC  WI/C Cement:Fine Aggregate ~ AE-WRA™
%) (%) (by mass) (%)
0 225
2 20.3
101 1:0.63 11
6 18.0

Note, ~ : Air entraining and high-range water-reducing
admixture content to cement by mass.
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Table 8 Mix Proportions of Fiber-Reinforced Porous Concretes.

Target F40 F12 Mix Proportions (kg/m?) AE-
wi/C ; P/C - -
(%) Voids (%) Content Content Water  Cement Fine Coarse — po\vmer F40 F12 WRA

(%) (%) (%) Aggregate  Aggregate ym (%)
o 0 (0)" 72 321 202 1444 0 0 0
01506) 72 321 199 1444 0 0 152
295 0 05 0(0) 82 363 228 1343 0 3.9 0
' ' 0.17(0.6) 82 363 225 1343 0 3.9 172
0.7 0(0) 85 379 238 1304 0 9.1 0
' 0.18(0.6) 85 379 236 1304 0 9.1 1.79
0 0(0) 65 322 203 1444 64 0 0
0.15(0.6) 65 322 200 1444 6.4 0 152
20.3 2 05 0(0) 74 364 229 1343 7.3 3.9 0
' ' 0.17(0.6) 74 364 226 1343 7.3 3.9 172
07 0(0) 77 380 240 1304 76 91 0
20 ' 0.18(0.6) 77 380 236 1304 7.6 9.1 1.79 11
0 0(0) 61 319 201 1444 128 0 0 '
0.1506) 61 319 108 1444 128 0 152
191 4 05 0(0) 69 361 227 1343 14.4 3.9 0
' ' 0.17(0.6) 69 361 224 1343 14.4 3.9 172
07 0(0) 72 377 237 1304 151 91 0
' 0.18(0.6) 72 377 234 1304 15.1 9.1 1.79
0 0(0) 57 316 199 1444 189 0 0
0.15(0.6) 57 316 196 1444 18.9 0 1.52
18.0 6 05 0(0) 64 357 225 1343 214 39 0
' ' 0.17(0.6) 64 357 222 1343 21.4 3.9 172
0.7 0(0) 67 373 235 1304 22.4 9.1 0
' 0.18(0.6) 67 373 232 1304 22.4 9.1 1.79

Notes, " : by volume. ™ :in mortar by volume.

“** . Air entraining and high-range water-reducing admixture content to cement by mass.
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Fig.4 F40 Content vs. Continuous and Total Voids of Fiber-Reinforced Porous Concretes.
Note, : F12 content in mortar (%) (volume fraction).
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Fig.5 Flexural Load-Deflection Curves for Fiber-Reinforced Porous Concretes.
Note, : F40 content in concrete (%) (volume fraction) - F12 content in mortar (%) (volume fraction).
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Fig.6 F40 Content vs. Flexural Strength of Fiber-
_Reinforced Porous Concretes.
Note, : F12 content in mortar (%) (volume fraction).
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Fig.7 Polymer-Cement Ratio vs. Flexural Strength of
_Fiber-Reinforced Porous Concretes.
Note, : F12 content in mortar (%) (volume fraction).
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Fig.8 F40 Content vs. Flexural Toughness of Fiber-
_Reinforced Porous Concretes.
Note, : F12 content in mortar (%) (volume fraction).
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Fig.9 Polymer-Cement Ratio vs. Flexural Toughness of
Fiber-Reinforced Porous Concretes.
Note, : F12 content in mortar (%) (volume fraction).
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