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Abstract: The stabilization of slurry properties in slurry shield tunneling is the key to form a slightly permeable
filter cake on the excavation surface and to effectively balance the soil-water pressure in the ground. The deterioration
of slurry properties due to seawater intrusion is mainly caused by the high salt concentration, especially the
concentration of divalent cations such as Ca™, Mg™, etc. To address the issue of the deteriorating slurry
properties due to seawater, study on the effects of adding sodium carbonate, ethylenediaminetetraacetic acid
(EDTA), and xanthan gum were conducted to a slurry with bentonite to seawater ratio of 3 :50. Variations in
slurry density, Marshall’s funnel viscosity and 2 h bleeding rate were measured. The experimental results
indicate that: The addition of sodium carbonate increased the slurry density, while EDTA and xanthan gum
alone have minimal impact on the slurry properties. However, when EDTA and xanthan gum were added with a ratio
of 10:1, the 2 h bleeding rate of the slurry decreased by 50%. The characteristic particle size dgs of the particles

in the slurry and their zeta potential test results showed that the stability of the slurry and its colloidal properties were
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less relevant. The complex addition of EDTA and xanthan gum significantly improved the stability of the slurry,

because EDTA chelated divalent cations in the seawater, which restored the thickening capacity of xanthan gum. The

results are important guidelines for the development of cation-resistant thickeners to enhance the stability of seawater

slurries.
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Table I Chemical composition of the seawater

from Mawan Bay
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Table 2 Formulations of the slurries

fid /g HF/K/mL 4i/g EDTA/g 5K/ g

BF SR/ (mg-kg) || BF SE/(mg-kg!)
Na* 4 268. 89 ar 8 038.79
K* 135.73 S0%” 674.73
Ca™ 764. 28 Br 79.75
Mg™ 290. 04
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NO 30 500 - - -

N1 30 500 2.5 - -
N2 30 500 5 - -
N3 30 500 7.5 - -
El 30 500 7.5 1 -
2 30 500 7.5 2 -
E3 30 500 7.5 3 -
E4 30 500 7.5 4 -
X1 30 500 7.5 - 0.1
X2 30 500 7.5 - 0.2
X3 30 500 7.5 - 0.3
X4 30 500 7.5 - 0.4
EXI 30 500 7.5 1 0.1
EX2 30 500 7.5 2 0.2
EX3 30 500 7.5 3 0.3
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Table 3 Properties of the slurries
W/ (g em™)  WWSHREE/s 2 h WKE/ %
NO 1. 065 24.7 60. 4
N1 1. 050 24.9 57.0
N2 1.070 24.5 58.2
N3 1.090 24.1 59.2
El 1. 096 25.4 52.0
E2 1. 090 24.8 48.0
E3 1.082 25.2 44.2
E4 1. 080 25.5 48.2
X1 1. 085 24.0 55.2
X2 1. 081 24.1 54.2
X3 1. 090 24.9 50.2
X4 1.082 25.5 48.6
EX1 1.073 24.8 48.2
EX2 1. 060 26.4 39.0
EX3 1. 061 26.0 30.4

Y/ §: 0 DTS
Fig. 1 Bleeding of a slurry
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Table 4 Properties of slurries with the adjusted

formulations
EDTA R  #E  WbK 2 h WK

/g /e /(geem) JH/s R/ %

1 1 0.08 1.061 22.7 48.0
2(EX1) 1 0.1 1.062 24.5 50.5
3 1 0.12 1. 065 24.5 53.0

4 1.5 0.08 1.065 23.8 55.0

5 2 0.08 1.065 23.8 56.0
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Fig. 4 Relationship between characterized size

of the suspensions and the slurries’ properties
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suspensions and the slurries’ properties
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