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Research on correlation between shield tunneling parameters and
stratum in water-rich sandy-clay stratum

CAO Yun-fei, WANG Xu-chun®, HAN Xu, WU Wen-rui, HONG Yong
(School of Civil Engineering, Qingdao University of Technology, Qingdao 266033, Shandong, China)

Abstract: In order to explore the correlation between the strata and tunneling parameters of the earth pressure balance
shield in the water-rich sand-clay composite stratum, the original tunneling parameters of the shield are transformed
consecutively. Based on the section from Shazikou Station to Laoshan No.6 Middle Station of Qingdao metro line 4, the
specific thrust, specific torque, the compound ratio of the land section, and the river section are used for analysis. The
measured results show that: it is reasonable to use the proportion of clay in the excavated area of each ring along the
longitudinal direction of the tunnel to calculate the composite ratio; it is reasonable to use the change trend of the
compound ratio to adjust the specific thrust and specific torque; when the stratum composite ratio of the land section is in
the range of 33.2%-78.6%, the specific thrust is controlled between 129.6-411.6 kN/mm, and the specific torque is
controlled between 12.5-51.9 kN'm/mm; when the stratum composite ratio of the river section is in the range of
25.4%-97.3%, the specific thrust is controlled between 109.6-380.1 kN/mm, and the specific torque is controlled
between 14.0-40.8kN'm/mm.
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Table 1 Physical and mechanical property indices of
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Fig. 1 Diagram of longitudinal section of 0-160 ring tunnel
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Fig. 2 Relationship curves between penetration degree and
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Fig. 3 Relationship curves between tunneling parameters

and compound ratio in land section
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Table 2  Shield tunneling efficiency table
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