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Table 1 Physical Properties and Chemical 
Compositions of High-Early-Strength Cement. 

Density 
(g/cm3) 

Blaine 
Specific 
Surface 
(cm2/g) 

Setting Time 
(h-min) 

Compressive Strength 
of Mortar (MPa) 

Initial 
Set 

Final 
Set 3d 7d 28d 

3.14 4470 1-54 2-38 47.5 56.9 67.7 
 

Chemical Compositions (%) 
MgO SO3 ig. loss 

2.23 2.85 0.88 
 
Table 2 Physical Properties and Chemical 

Compositions of CRI. 
Density 
(g/cm3) 

Blaine Specific 
Surface (cm2/g) 

Chemical Compositions (%) 
CaO SiO2 Al2O3 

2.96 3100 23.96 0.64 67.73 
 

Chemical Compositions (%) 
SO3 Fe2O3 MgO R2O Total Cl 

0.01 7.09 0.27 0.21 Ȕ 
 

 
Table 3 Properties of Nitrite-Type Hydrocalumite. 

Appearance Density 
(g/cm3) 

Particle Size 
(�m) 

White Powder 2.23 Ȗ210 
 
Table 4 Properties of Silica Sands. 

Type 
Maximum 

Size 
(mm) 

Density 
(g/cm3) 

Moisture 
Content 

(%) 

Water 
absorption 

(%) 

No.4 1.2 2.6 0.1 0.2 
No.7 0.3 2.6 0.1 0.2 

 
Table 5 Properties of Redispersible Polymer Powder. 

Type of 
Polymer Appearance 

Average 
Particle Size 

(�m) 

Glass 
Transition 

Point,Tg (	) 

pH of 10% 
Water 

Dispersion 
(20	) 

PAE White  
Powder 70 8 8.3 
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Fig.1 Replacement in Binder vs. Water-Binder Ratio of 
Polymer-Modified Mortar Containing Rust- 
Inhibiting Admixtures. 

0.0

4.5

5.0

5.5

6.0

0 5 10 15

CRI

NHC

H
ar

de
ni

ng
 T

im
e 

 (h
)

Replacement in Binder (%)
Fig.2 Replacement in Binder vs. Hardening Time of 

Polymer-Modified Mortar Containing Rust- 
Inhibiting Admixtures. 

Table 6 Mix Proportions of Polymer-Modified Mortar Containing Rust- Inhibiting Admixtures. 
Type 

of 
RIAȑ 

Replacement 
in Binder 

(%) 

Binder : Sand 
(by mass) 

Polymer- 
Binder 

Ratio (%) 

Water- 
Binder 

Ratio (%) 
Flow 

Bulk 
Density 
(kg/L) 

Air 
Content 

(%) 

� 0 

1 : 3 10 

60.0 168 2.01 17.0 

CRI 
5 60.0 170 2.01 17.0 

10 60.0 170 2.01 18.0 
15 60.0 167 2.02 14.0 

NHC 
5 61.3 168 2.01 14.5 

10 62.5 167 2.00 12.5 
15 63.8 169 2.01 17.0 

Note,ȑ: Rust-Inhibiting Admixture. 
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Fig.3 Drying Period vs. Length Change of Polymer- 
Modified Mortar Containing Rust-Inhibiting 
Admixtures. 
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Fig.5 Testing Age vs. Compressive Strength of Polymer- 
Modified Mortar Containing Rust-Inhibiting 
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Polymer-Modified Mortar Containing Rust- 
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