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Abstract: A series of soil conditioning laboratory tests with
three types of additives were performed to investigate and
assess the conditioned effect of hard-plastic high-viscosity soil
in Shanghai @ layer, and analyze the optimal injection rate
ranges synthetically. It is shown that the optimum foam
injection ratio is 30. 0% under 30. 0% moisture content
(MC). While the optimum injection ratios of polymer and
detackifier are 6. 0% and 5.5% respectively under the same
MC. Moreover, the optimum injection ratios of combination
materials with polymer and foam are 3% (polymer) and 20%
(foam) respectively, and the optimum injection ratio of
combination materials with detackifier and foam are 3% for
detackifier and 15% for foam respectively. Succeeding field
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tests show that the optimum injection ratios of additives
significantly improve the performance of earth pressure
balanced (EPB) excavation and can be used as guidelines

under such soil conditions.
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Tab.1 Physical and mechanical parameters of Shanghai
soils

1BS FiRN/kPa NEEM/C) HEEE/MPa fLERI
@ 10~13 11.5~23.5  1.96~4.31 0.92~1.45
® 1~21 12.3~30.5  3.31~7.23  0.88~1.13
® 43~53 15.5~20.9  5.50~10.50 0. 63~0.83
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Fig.1 Flow chart of soil conditioning tests
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Tab.2 Evaluation criterion in soil conditioning tests

Fi%71/kPa P /mm Wz E/mm BB /mm

10~15 50~100 13.0~14. 5 4.5~6.5
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Fig.2 Foam performance tests
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Fig.4 Shear strength tests on foam conditioned soils
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Fig.6 Fluidity tests on foam conditioned soils
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Fig.7 Consistency tests on foam conditioned soils
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Tab.3 Optimal injection rate range of foam under
different moisture contents %
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Fig.8 Shear strength tests on polymer conditioned soils
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Fig.9 Fluidity tests on polymer conditioned soils
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different moisture contents %
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Fig.12 Fluidity tests on detackifier conditioned soils
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Tab.5 Optimal injection rate range of detackifier under

different moisture contents %
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polymer and foam (30.0% moisture content)
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detackifier and foam (30.0% moisture content)
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Fig.16 Comparative analysis of shield excavation parameters based on different soil conditioning means
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