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Abstract: Face supporting pressure has great influence on face stability and ground deformation under high hydraulic pressure
during slurry shield tunneling. Based on the under-river tunneling project of Nanjing Metro Puzhulu-Binjianglu interval, a
numerical model is established to simulate the process of instability, the relation between face supporting pressure and soil
deformation and the impact of relevant parameters are studied. The results show that, compared the case without no hydraulic
pressure, the limit supporting pressure is reached when smaller soil displacement has occurred and the value the much greater
under high hydraulic pressure. The ratio of the limit supporting pressure increases and the face stability decreases with the
increase of the internal friction angle, water levle and tunnel diameter. The relation curve of the limit supporting pressure and
the internal friction angle (water level) is parabola, and that of the limit supporting pressure and tunnel the diameter is power
function. The ratio of the limit supporting pressure decreases and the face stability increases with the increase of the cohesion
and tunnel depth. The relation curve of the limit supporting pressure and cohesion (tunnel depth) is parabola (power function).
The elastic modulus has almost no effect on the face stability. The research may provide a reference for the determination of
face supporting pressure during slurry shield tunneling under high hydraulic pressure.
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Table 1 Comparative analysis of limit supporting pressure
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Table 2 Parameters of model material
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Fig. 3 Face supporting pressure ratio vs. displacement under high

hydraulic pressure
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Fig. 4 Face supporting pressure ratio vs. displacement under no

hydraulic pressure
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Fig. 5 Face supporting pressure ratio vs. displacement under

different internal friction angles

1.007
0.98}
0.96]
0.94} = RJR
0.92} ¥=3.4x 10°x2+0.0043x+0.7373

52 0.90}

= 0.88}
0.86|

0.841
0.82r
0.80
0.78 L I 1 1 1 1 )
10 15 20 25 30 35 40 45

21 (°)

6 FIZEMRITIFEN LS NEZERRIKXFR

Fig. 6 Face limit supporting pressure ratio vs. internal friction

angle
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Fig. 7 Face failure patterns under different internal friction angles
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Fig. 8 Face supporting pressure ratio vs. displacement under

different elastic moduli
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Fig. 9 Face limit supporting pressure ratio vs. elastic modulus
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Fig. 10 Face supporting pressure ratio vs. displacement under
different cohesions
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Fig. 11 Face limit supporting pressure ratio vs. cohesion
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Fig. 12 Face supporting pressure ratio vs. displacement under

different tunnel depths
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Fig. 13 Face limit supporting pressure ratio vs. tunnel depth
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Fig. 14 Face supporting pressure ratio vs. displacement under

different tunnel diameters
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Fig. 15 Face limit supporting pressure ratio vs. tunnel diameter
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Fig. 16 Face supporting pressure ratio vs. displacement under

different water levels
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