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Influence of Admixtures on Strengths and Freezing and Thawing
Resistance of Cement Mortar for Precast Products
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ABSTRACT

It has been reported that few manufacturers of cement mortar for precast products use
chemical and mineral admixture due to the absence of restrictions related to the
application of admixture and the poor manufacturing facilities. Therefore, this paper is
intended to contribute to the improvement of guality by investigating the properties of
cement mortar for precast products using fly ash, blast furnace slag and AE water
reducing agent. According to the test results, it was found that the cement mortar
products using fly ash and AE water-reducing agent had better qualities than those of
ordinary portland cement.

Keywords : admixture, ordinary portland cement, blast-furnace slag cement, fly ash, AE
water-reducing agent
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Table 1 Mix proportions

Mix AE/C Unit

Unit volume( ¢ /m%

Unit weight(kg/m®%)

Cement (%) (l‘iV:/iig)

w
p?ogo sl)on Cement

River

sand

Crushed
sand

River [Crushed
sand sand

Fly
ash

Fly

Cement ash

0.08
0.15
0.30

1:6 117 92

344

347 290 874 874 -

OPC

0.08
0.15
0.30

1:8 50 113 72

356

359 227 904 904

0.08
0.15
0.30

1:6 40 116 96

343

345 302 871 871

BsC

0.08
0.15
0.30

1:8 50 113 74

355

358 233 902 902

0.08
0.15
0.30

1:6 40 116 78

342

344 20 246 869 869 44

FAC

0.08

18 0.15

50 112 61

0.30

354

357 16 192 899 899 35
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Table 2 Physical properties of cement

At . . Soundnes| Setting time | Compressive strength
HugZogE ¥7wel ¢  Cement| opecific | Blaine |7 (min) (kgf/em®)
gravity | (cm®/g) %) - -
%70]_5% 7(:_:_]_, 28% 1;'1 91%_1 Ini. Fin. 3d. 7d. 28d.
PC 3.15 3,564 0.06 241 460 226 303 | 396
A%, F5Es 289 A3, gsc 3.03 3900 [ 001 | 300 | 460 | 170 | 270 [ 420
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fs‘;‘;e({ 2.54 | 268 | 386 |2.61}1,559 57.4 1.86
2.2 A KE
Crushed
sand 2.52 3.30 290 |3.25)1,787 541 15.4
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Ary AR 29 T3, Table 5 Physical properties of AE water-reducing agent
TP [ %) % Main Specific Normal dosage
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Table 6 Test results for strength, absorption, and freeze-thaw durability

Flexural Compressive Relative Change of
Mix trength dynamic
- tw/e strength s g . y. . o
Cement| proportion o/ A%/C (kgf/cm?) (kgf/cm®) Algsorptlon modulus(%) weight(%)
(©:8) %) | (%) (%, 284d)
' 7d. |28d.|91d.|7d. | 28d.|91d. 10cy. | 20cy. | 30cy. { 10cy. | 20cy. | 30cy.
0 19 | 46 | 50 | 52} 86 [ 107 11.7 30 3 - 251 3.9 -
1:6 40 0.08 20 | 386 | 43 |45} 87 | 100 11.1 23 5 - 291|134 -
' 0.151 21 | 39 | 45 | 54| 66 | 100 11.0 36 | 31 - 3.0 3.9 -
030§ 20| 28 | 39 | 45| 56 96 11.5 32 2 - 2.0 39 -
OPC
0 20 | 39 | 40 | 50| 68 88 10.0 - - - - - -
1:8 50 0.08 18 { 23 | 35 147 61 71 13.6 6 2 - 3452 -
' 0.15| 161 32 | 30 | 41| 46 63 12.7 5 2 - 2.8 1|34 -
0.30 | 19| 27 | 29 | 47| 52 70 10.9 11 3 - 1.51] 3.9 -
0 18 | 34 | 52 | 50| 89 | 108 11.8 39 | 16 9 |28]|37|48
1:6 40 0.08 | 20 | 24 | 44 |36 75 | 105 9.7 35 [ 25 | 22 | 1.6]121140
’ 0.15| 20 | 27 | 45 | 43} 60 | 107 10.7 53 | 40 | 13 | 2.1 | 3.2 | 3.8
0.30 | 18 | 29 | 40 [ 38| 70 90 11.2 42 1 32 | 10 | 2.0| 29| 3.7
BSC
0 16 | 27 | 38 | 32| 55 88 12.9 1 - - 4.0 - -
1:8 50 0.081 14 | 22 | 35 | 27| 56 80 12.5 6 3 - 1.9] 35 -
’ 0.15| 12 | 24 | 36 | 29| 60 74 11.1 30 9 - 118|458 -
0.30] 16 | 23 | 30 | 31 | 56 75 9.8 19 | 12 - 1.5 4.0 -
0 20 | 49 | 58 | 53| 90 | 115 10.8 21 13 - 21|31 -
16 40 0.08 | 21| 35| 52 | 50| 88 | 108 9.1 24 | 22 - 1.2 (19 -
’ 0.15| 22 | 40 | 53 | 52| 93 | 110 8.3 40 1 24 | 15 {06 17|25
0.30 | 15| 33 | 49 | 46 | 80 | 100 8.4 49 | 25 | 20 |06 |10 | 16
FAC
0 17 | 32 | 44 | 47| 70 90 9.8 22 - - 3.0 - -
1:8 50 0.08 | 14 | 27 | 40 | 40| 55 75 10.5 15 9 - 2.5 4.1 -
’ 0.15} 12 | 28 | 30 [ 35| 50 70 10.0 25 | 17 - 2.9 {39 -
0.30 | 13| 26 | 33 | 41| 51 70 8.6 27 18 - 2.7 1 3.7 -
150
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120 -
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Fig. 1 Compressive and flexural strength versus A.E water-reducing agent content
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Fig. 2 Comparison of correlations of flexural and compressive strength
between blended cement and OPC
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