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Experimental study on improved seawater slurry for slurry shield
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Abstract: Due to the enrichment of a soluble salts and various metal cation components in seawater, seawater slurry shows large
specific gravity, low colloidal rate, poor stability and high water loss, and does not meet the requirements of slurry shield construction.
In order to modify the seawater slurry to maintain the stability of the excavation surface and reduce the construction cost of the shield
tunnel, eight additives, such as CMC, cellulose PAC, and ammonium polyacrylate, etc., were used to test the properties of seawater
slurry. The additives which modified the seawater were selected, and the influence law of the additives amount and time on the
properties of the seawater slurry was analyzed. At the same time, the modified seawater slurry formation penetration test was carried
out based on the preferred additive CMC using a mud film formation test platform. Results show that different additives have
significant differences in the properties of seawater slurry. The cellulose PAC and CMC have better modification effect on seawater
slurry. The turbid layer, mixed layer and flocculated sediment layer appear in 24 h. The amount of water filtered by the seawater
slurry to the formation is greater than that of the modified seawater slurry, and the slurry skin is slightly thicker, but it is sparse. It can
be speculated that the additive neutralizes part of the seawater component and flocculates and precipitates, and the excess additive
exhibits a thickening effect on the pale cement slurry.
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Fig.6 4 min and 10 min segregation situation of seawater
slurry under different additives

Table 2 24 h colloidal rate of seawater slurry
under single additive

11% 11% 3
1 CcMC 330 6 330 Table 3 Effect of single additive on the properties
2 HPMC 34.0 7 364 of seawater slurry
3 PAC 325 8 325
4 30.0 9 305 pH
/s / mL
5 29.0
1 cMC 16.62 1.180 135.0 75
2 HPMC 17.00 1.155 170.0 7.4
3 PAC 1741 1.156 49.0 7.6
4 16.93 1.183 7.6
5 16.78 1.165 8.0
4 10 min 6 16.87 1.210 9.1
7 28.75 1.180 7.7
6 PAC CMC
) 8 17.69 1.165 54.5 7.6
HPMC 5 min 9 16.72 1.160 7.4
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Table 5 Change of property of seawater slurry under
different cellulose PAC additions

""" PAC
/g /s /' mL / mm
--------------- PAC-1 1.05 17.41 49 11.00
______ PAC-2 2.10 18.22 45 8.66
______ PAC-3 3.15 18.81 28 8.51
PAC-4 4.20 20.28 19 8.00
____________ 6
(a) PAC-2 (b) PAC-3 (c) PAC-4 6
11 PAC 24 min Table 6 Formation parame.ters of seawater slurry
Fig.11 24 min segregation layering of seawater slurry penetration
under different cellulose PAC additions
/mm /g /(cm-s™)
0.315 0.630 7000 1:1 0.0431
CcMC 0.630 1.250 7 000 1:1 0.043 1
PAC 8775 ¢g
CMC PAC 315¢g
19 48 mm 2.50
5.00 mm 1 35mm 5.00 10.00 mm
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|
12 PAC CMC
Fig.12 Precipitation due to the reaction of cellulose PAC
and CMC with seawater
PAC 13
5 Fig.13 Stratum laying and compaction
4
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