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Abstract 

    The concrete mixtures are both particulate composite materials in that they 

essentially consist of a single continuous phase, and a single discontinuous particulate 

phase. The composite of discontinuous particulate phase are water, cement and 

pozzolanic material. This paper mainly discussed the macro-micro properties of 

concrete for different cemcntitious material composite used Fuller’s gradation curve. 

The Fuller’s gradation curve is applied to enable fully packing with all solid particles. 

Then, the least void volume of paste (Vv) can be obtained. Mixtures with concrete of 

different cementitious material composite were designed. Such macro properties 

included compressive strength, the strength efficiency of cement, pulse velocity, 

electrical resistivity and chloride ion permeability were also measured. SEM 

microscopy were analysied. The effect of concrete on macro-micro property used 

different cementitious material composite. The results show as the same w/b and age, if 

no imperfection is involved, compressive strength, ultrasonic pulse velocity, electrical 

resistance, and Chloride Penetration are linear proportion, Concrete specimens with 

optimal paste thicknesses are experimented to seek explanations for problems of 

concrete, if the cementitious material is more, the durability is increased, such as 

electrical resistivity and chloride ion permeability. 

Key word: Concrete, Cementitious material, Pozzolanic material, macro-micro 

property, Drability 
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3

[1,2] SiO2 Al2O3

SiO2 88%

SiO2 CaO F

C

F

20% CH

[3~8]

Y. L. Wong [9] 15%

45~55%

60%

[10~15]

ACI W/B 0.27~0.29

W/B=0.27 Vp/Vv

1.2 1.6 1 ACI 365

Vp=1.2Vv 1.2 S.t. Vp=1.6Vv

[16]
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1
Items  Cement Fly ash Slag Silica fume 
Chemical 

Physical
properties

SiO2
Al2O3
Fe2O3
CaO
MgO
Na2O
K2O
SO3
P2O3
L.O.I.

Specific
gravity

22.0
5.6
3.4
62.8
2.6
0.4
0.8
2.1
--
0.5

3.15

60.58
18.54
11.39 
5.24
1.67
0.51
1.23
0.58

4.9

2.17

55.17
11.13 
0.6
7.6
0.24
1.0
--
--
--
0.3

2.85

84.04
0.43
0.71
2.01
2.87
0.74
6.26
–
1.93
1.0

2.2

2 ( 31 m )

( m ) (w/cm) ( kg ) ( kg ) ( kg ) ( kg ) ( kg ) ( kg ) ( kg )

SP
( kg )

10 769 935 114 123 24 370 126 12.3

30 716 870 106 148 23 443 144 12.2

10 912 878 170 -- -- 325 139 5.5

30

0.20

834 803 155 -- -- 440 167 4.3

10 769 935 114 102 24 307 153 3.0

30 716 870 106 124 23 371 175 3.4

10 912 878 170 -- -- 294 149 3.2

30

0.32

834 803 155 -- -- 403 179 2.3

10 769 935 114 86 24 259 174 2.3

30 716 901 110 96 23 289 187 2.1

10 912 878 162 -- -- 294 182 1.5

30

0.40

834 803 155 -- -- 341 198 1.2



241 

4

w/cm = 0.28 t = 10 m 28 54.9

MPa 64.6 MPa
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7

w/cm = 0.28 t = 10 m

28 4392 4645 m/sec

91
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t = 10 m 3

4022 4309 m/sec 132 4907 4735 m/sec
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28 13 126.9 k
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4.

C-S-H

5.

Pwi i (%w)

Ksst m2/kg

t m

S m2/m3

stonew kg/m3

sandw kg/m3

flyashw kg/m3

cementw kg/m3

slagw kg/m3

waterw kg/m3

SPw kg/m3

slagflyashcementSPwater /

slagcementslag /
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