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Effects of Mineral Admixture on the Characteristics of Grout for
PSC Bridge
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The study investigates the effects of the type, replacement ratio and method of use of mineral admixtures on the fluidity, bleeding
ratio, volumetric change and compressive strength of the grout in order to provide basic data for the development of high-quality
grout for PSC bridges. In view of the results relative to the type and replacement ratio of the mineral admixtures, it appears that fly ash
has practically no effect on the improvement of the fluidity nor on the reduction of bleeding and shrinkage of the grout. On the
contrary, blast furnace slag and silica fume appear to have significant effect on the improvement of the fluidity or on the reduction of
bleeding and shrinkage of the grout. With regard to the combined use of mineral admixtures, the combination of fly ash and blast
furnace slag provides satisfactory fluidity but with significant increase of bleeding and shrinkage, whereas the combination of blast
furnace slag and silica fume reduces bleeding and shrinkage but with large loss of the fluidity. On the other hand, the combination of
fly ash and silica fume results in satisfactory fluidity accompanied with fair reduction of bleeding and shrinkage of the grout. In view of
these results, the type, replacement ratio and method of use of the mineral admixtures are seen to influence the fluidity, bleeding and
volumetric change of the grout. Accordingly, it is necessary to select the mineral admixtures considering these effects for their
exploitation in the grout of PSC bridges.
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Table 1. Physical properties and chemical compositions of cementious materials for grout
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Item| Surface Area Density Ig. Loss Chemical composition (%)
Type (cm%/g) (g/em’) (%) Si0, Al20; Fe20; Ca0 MgO SO;s
OPC 3413 3.15 1.40 21.01 6.40 3.12 61.33 3.02 2.14
FA 3850 2.13 3.82 65.3 16.6 5.58 - 0.82 0.51
BFS 4463 291 0.05 34.56 15.78 0.09 4332 5.90 2.78
SF 240000 2.10 1.50 96.00 0.25 0.12 0.38 0.1 -

OPC : Ordinary Portland Cement, FA : Fly Ash, BS : Blast Furnace Slag, SF : Silica Fume
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Table 2. Replacing ratio and combination of mineral admixture

No. Replacing ratio for cement (%)

FA BFS SF

1 0 0 0

2 10 0 0

3 20 0 0

4 30 0 0

5 0 15 0

6 0 30 0

7 0 45 0

3 0 0 5

9 0 0 10

10 0 0 15

11 10 15 0

12 10 30 0

13 20 15 0

14 10 0 5

15 10 0 10

16 20 0 10

17 0 15 5

18 0 15 10

19 0 30 10

20 10 15 5

21 10 15 10

22 10 30 10

23 20 15 10
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Fig. 1. Test of bleeding and expansion for grout

Table 3. Test results
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Parameters Fluidity Bleeding ratio (3h, %) | Volume change (3h,%)|Compressive strength (MPa)
FA (%) |BFS (%)| SF (%) | | low(lsnei)“me Flow (mm) | Normal | Strand | Normal | Strand 7days 28days
0 0 0 20 210 0.7 6.1 -1.3 -6.6 34.7 56.1
10 0 0 16 225 0.5 4.6 -1.0 -5.0 37.5 49.8
20 0 0 15 220 0.7 5.9 -1.2 -6.3 38.4 42.4
30 0 0 13 245 1.2 6.5 -1.4 -6.8 28.5 41.2
0 15 0 25 180 0.9 6.4 -0.9 -6.5 28.5 59.7
0 30 0 50 150 0.7 4.1 -1.0 -4.3 38.4 47.5
0 45 0 00 115 0.4 1.9 -0.6 -2.3 36.4 55.0
0 0 5 27 175 0.2 4.4 -0.5 -5.0 45.8 45.2
0 0 10 33 135 0.1 1.4 -0.4 -1.7 40.1 43.8
0 0 15 00 120 0.0 0.5 -0.2 -0.7 37.1 47.1
10 15 0 26 185 0.8 4.5 -1.0 -4.6 28.3 50.1
10 30 0 55 150 0.5 5.6 -1.3 -5.7 35.8 59.7
20 15 17 200 0.8 7.1 -1.2 -7.0 38.2 52.5
10 0 5 24 190 0.4 4.1 -0.8 -4.4 44.5 60.8
10 0 10 36 160 0.3 2.3 -0.7 -2.6 49.6 41.3
20 0 10 32 155 0.1 2.5 -0.7 -2.8 33.4 329
0 15 5 50 155 0.5 5.0 -0.8 -4.9 31.2 48.0
0 15 10 00 120 0.1 2.1 -0.3 -2.4 41.5 31.5
0 30 10 00 110 0.2 0.7 -0.4 -0.9 30.7 36.5
10 15 5 43 155 0.4 3.4 -0.6 -3.6 32.5 42.3
10 15 10 20 130 0.1 2.4 -0.1 -2.6 31.3 39.6
10 30 10 00 110 0.0 0.8 -0.3 -1.1 32.7 52.2
20 15 10 44 140 0.1 1.6 -0.4 -1.7 37.2 46.5
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Fig. 2. Fluidity according to the type and replacing ratio of
mineral admixture
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Fig. 3. Fluidity of grout with combined mineral admixture
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