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Analysis of Shield Construction Influencing
Ground Settlement and Construction Control
Technology in Upper-soft and Lower-hard
Stratum

DING lJian, LENG Jian

Abstract Targeting the issue that ground settlement of shield
structure tunneling through the upper-soft and lower-hard stra-
tum ( compound stratum of soft soil and rock) is difficult to
control, based on Fuzhou Metro Line 4 engineering, the influ-
ence of typical construction parameters including soil pressure,
excavation speed, jacking force and torque on ground settle-
ment when shield structure tunneling in the upper-soft and low-
er-hard ground is researched through theoretical analysis and
practical verification. Results show that the instantaneous set-
tlement accounts for a higher proportion of the total settlement
when the shield passes through the upper-soft and lower-hard
ground, and the settlement control should focus more on the in-
stantaneous settlement control. In terms of soil pressure con-
trol, the upper area should be selected for soil pressure control

value, and the suggested value of the soil pressure, tunneling

speed and other parameters are put forward. Reasonable muck
identification methods can quickly and accurately determine the
engineering geological conditions of the excavation surface and
provide a basis for the selection of relevant shield construction
parameters.
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Fig.1 Geological section of upper-soft and lower-hard com-

pound stratum
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Tab.1 Main soil layer parameters
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Fig.2 Time-history curve of ground settlement
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Fig.3 Influence of stratum loss rate on ground settlement
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Fig.4 Influence of soil pressure on ground settlement develop-

ment
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Fig.5 Influence of excavation speed on ground settlement de-

velopment
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Fig. 6 Influence of total jacking force on ground settlement de-

velopment
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Fig.7 Influence of torque on ground settlement development

of shiel tunnel construction in different stratums
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