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ABSTRACT : With increasing underwater structure construction, there is high interest in offshore foundation and underwater grout
and various study has been done in this area. For grout materials constructed underwater, it may be washed away by water or easily
disturbed and material separation phenomenon during curing period always happens. As a result, it is difficult to ensure construction
quality and this has a significant influence on the design strength of structure. In this study, to understand application effects of
anti-washout admixture for the preplaced construction method, where grout is injected in monopile after filled with aggregates,
laboratory tests on bleeding and compressive strength of anti-washout admixture were performed under various test conditions varying
size of aggregate, water and cement ratio and admixture, and test results were compared and evaluated.
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Table 1, Bleeding ratios of portland cement and slag cement
grout

Grout | W/C Anti washout Silica fume | Bleeding
material | (%) | admixture contents (%) | contents (%) | ratios (%)

0 0 3.8

45

55
cement 3

0
0
Portland 3 7.0
6
9

65

45
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3 55

cement 3
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Fig. 1. Variation of bleeding ratio with water—cement ratio
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Fig. 2. Variations of bleeding ratio with silica fume content (3% of Anti-washout admixture content)
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Fig. 4. Segregation of grout materials by bleeding

Fig. 5. Segregation of aggregate after curing (Portland cement
with 0% of anti-washout admixture content)
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Table 2. Compressive strength for different aggregate sizes of grout materials

Aggregate Compressive strength (MPa)
Grout material .
size (mm) 3 days 7 days 14 days 28 days 60 days
10-25 16.15 17.78 21.54 22.29 25.07
Portland 25-40 14.10 19.14 20.87 22.69 23.58
cement 25-50 - 16.27 21.50 24.26 -
100 < 13.62 15.90 18.04 20.97 -
25-40 12.89 16.31 19.48 21.88 24.14
Slag cement
25-50 - 15.19 20.24 24.58 -
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Table 3. Compressive strength for different water/cement ratios

Anti-washout content: Compressive strength (MPa)
Grout material WIC (%) HHimwastiont contents P £
(%) 7 days 14 days 28 days
45 4 16.27 21.50 24.26
Portland cement 60 3 12.82 15.67 17.58
75 3 8.25 9.46 12.14
45 4 15.19 20.24 24.58
Slag cement
55 3 12.88 18.43 19.50

Table 4, Compressive strength for different expansion agent

contents
Expansion agent Compressive strength (MPa)
content (%) 7 days 14 days 28 days
0 11.48 15.42 18.30
3 12.88 18.43 19.05
8 11.57 17.95 20.10
15 11.19 16.97 21.19

Table 5. Compressive strength for different silica fume contents

Silica fume Compressive strength (MPa)

contents (%) 7 days 14 days 28 days
0 12.88 18.43 19.50
3 12.05 18.90 20.77
6 12.27 19.36 20.42
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EE gjto g 22 =7 25~50 mm, W/C=55 %, =% &
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o] /fAE o] ZH=rt S Aom wekeh

S AE] gt A7] e 2R 3 A Y7 B
O] FFe dotr] fJsll A =7] 25~50 mmo] FAA|
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A= WSS ARSI Table 59} Fig. 129] AyfofA =

dp
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