1),2)

3).4)

JISR 5210

*1

*2

Vol.27 No.1 2005

Table 1 Physical Properties and Chemical
Compositions of Ordinary Portland
Cement.

Density  Specific

(g/em’)

Blaine

Setting Time

(h-min)

Surface

(cm®/g)

Initial Set

Final Set

3.16

3330

2-19

3-25

Compressive Strength of Mortar

(MPa)

3d

7d

28d

29.7

44.7

61.9

Chemical Compositions (%)

MgO

SOs

ig. Loss

1.58

2.13

1.90

2.2

Table 2

2.3

AE

Table 3

Table 1

Table

*1
*2
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2.4

2
Table 5

1 30mm

2 40mm
3.
3.1

JIS A 1104

0 01 03 05 0.75
1.0%

3.2

JCI-SPO1 1

Table 6
10%10%x40cm @15%30cm JCI-SE4
70
1d 24h 70

3.3

JCI-SPO2 1
3.4

JCI

5)

3.5

JCI-SF4
4.1

Table 2 Properties of Fine Aggregate.

Size Density Water
(mm) (g/cm’) Absorption (%)
2.5 2.58 1.29

Table 3 Properties of Coarse Aggregate.

Size Density Water
(mm) (g/cm®) Absorption (%)
5~20 2.64 1.26

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

. Chloride
. Alkaline
Appearance De“S'Ey Content lon
(o/cm®) %) Content
(%)
Dark
Reddish-Brown 1.040 0.9 0.01
- 1.060
Liquid

Table 5 Physical Properties of Fibers.

Elastic
Fiber  Average Densit Tensile  Modulus
Length Diameter (/cms))/ Strength in
(mm) (mm) g (MPa)  Tension

(GPa)
30
——  0.66 1.30 880 29.4
40
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Table 6 Mix Proportions of Porous Concretes.

; Percentage Mix Proportions (kg/m’ .
WwiC Fiber of Targgt £ _( g/m’) AE-WRA" Fibers
(%) Length Voids Water  Cement Fine Coarse (%) Content
(mm) (%) Aggregate  Aggregate (%)
38 186 118 1546 0
o5 39 196 123 1527 01
40 202 128 1509 03
42 209 134 1487 0.5
52 260 164 1549 0
54 269 170 1527 0.1
%0 20 55 275 175 1509 03
57 281 180 1487 0.5
67 332 211 1546 0
15 68 341 216 1527 01
70 348 221 1506 03
20 71 354 226 1487 15 0.5
38 186 118 1546 0
o5 41 205 128 1509 01
43 215 136 1482 03
46 228 144 1450 0.5
52 260 164 1549 0
40 20 o6 278 177 1506 01
58 288 182 1482 0.3
60 300 190 1452 0.5
67 332 211 1546 0
72 360 229 1482 03
75 373 236 1450 05

Notes,*:: Air-entraining and high-range water-reducing admixture content to cement (by mass).
: Fibers content in concrete by volume.

Plane Fiber-Reinforced

Fig.1

Fig.2

30mm

40mm

Porous Concrete

Fig.1 Simplified Models of Structures of
oy Concretes.
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y=a-b x"

X (%)
a b n

Fig.3

Fig.4 Table 6

4.2
Fig.5

15%

(1)
(%)
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Fibers Content (%)(volume fraction)x

Fig.2 Fibers Content vs. Percentage of Absolute
Volume of  Fiber Coarse Aggregate
Mixtures.

Percentage of Continuous Voids (%)

o

Fig.3

Unit Mortgr Content (kg/m
o

01 02 03 04 05
Fibers Content (%)(volume fraction)

Fibers Content vs. Percentage of
Continuous Voids of Fiber-Reinforced
Porous Concretes.

Percentage of

Fiber Length (mm) Target Voids (%)
700 -

40

01 02 03 04 05
Fibers Content (%)(volume fraction)

Fig.4 Fibers Content vs. Unit Mortar Content of

Fiber-Reinforced Porous Concretes.



Fiber Length  Percentage of
o (mm) . | Target Voids

25&17?@ 4%

(%)

Compressive Strength (MPa)

40mm
30mm
:l: 1 '] 1 '] |
40mm 0 01 02 03 04 05
Fibers Content (%)(volume fraction)
Fig.5 Fibers Content vs. Compressive Strength
of Fiber-Reinforced Porous Concretes.
4p-- - B R — Peoeees R AR --Percentage of
: : _i_Perct(e {]/ta%e QZ/ - Fiber Length  Target Voids; (%)

- Fiber Length | argetvVoids (%) 40(mm) | ‘ 15
a ‘ ! 15 3
Ssp 30(mm) ‘
)= ‘

. D

Fig.6 §2

w
=
5
SLp e
LL

0 01 02 03 04 05 0 01 02 03 04 05
Fibers Content (%)(volume fraction)  Fibers Content (%)(volume fraction)

Fig.6 Fibers Content vs. Flexural Strength of Fiber-Reinforced Porous
Concretes.

Vm=Vw+Vc+Vs 4)

Cv
Fv
Vm (%)
Vg (%)
\%i (%)
Va (%)
Vw Ve Vs
(%)
Fig.7 Fig.8
Cvo Vm(100 —Va) Y, @)
Ja+vi)

Fv=Vm(1+Vf)(100-Va) Vg ?3)
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O=A+B log;,S (5)

(MPa)

()

(Cv Fv)

w
o
1

N
(S]

- Fiber Length -
30(mm) ‘

N
o
T

[EEN
o
T

Compressive Strength (MPa)
3
L]

ol
1
$

0 510 110> 1510° 0 510 110° 1510
Cv Cv
Fig.7 Cv vs. Compressive Strength of Fiber-Reinforced Porous
Concretes.
Qo

Fiber Leﬁgth

w

Flexural Strength (MPa)
N

1
y30.93 |

0 510°110°1.510°210°2510° 0 510* 110°1.510°210°2510°

Fv Fv
Fig.8 Fv vs. Flexural Strength of Fiber-Reinforced Porous
Concretes.
@

1

May 2003 231p.

2
Apr. 2001 138p.
3
Cement Science and Concrete
Technology No.54 2000, pp.784-789
4
R-11 Oct. 1999 62p.
5

Nov. 1995 p58.

-252-



	1. はじめに
	2. 使用材料

	2.1 セメント
	2.2 骨材
	2.3 練混ぜ水および混和剤
	3. 試験方法

	3.1 単位容積質量および実積率試験
	3.2 供試体の作製
	3.3 空隙率試験
	3.4 圧縮強度試験
	3.5 曲げ強度試験
	4. 試験結果および考察
	4.1 調合設計法の検討

	5. 結論


