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Analysis on adaptability of shield cutterhead in complex formation

CAO Yun-fei, WANG Xu-chun’, MENG Cheng-long, WU Wen-rui, HONG Yong
(School of Civil Engineering, Qingdao University of Technology, Qingdao, Shandong 266033, China)
Abstract: In order to explore the adaptability of earth pressure balance shield in complex stratum, the preliminary
evaluation of the adaptability of shield cutter head and stratum in the section between Shazikou Stattion and Laoshan
No.6 Middle Station of Qingdao Metro Line 4 is carried out based on the successful completion experience of Shenzhen
Metro. The geological adaptability of shield tunneling parameters under four different stratum conditions is analyzed. The
research results show that: (1) When the shield machine tunnels under four stratum conditions, and the gross thrust is
controlled between 5 043.0-27 211.5 kN, then the cutter head torque is kept in the range of 719.9-4 636.7 kN-m, which is
within the corresponding design values, and the average tunneling speed of the whole section is about 40 mm/min; (2) It
is reasonable to use the stratum to carry out the targeted design of the shield cutter head; (3) When the shield machine

tunnels in the silty clay formation, it consumes the least thrust and generates the highest tunneling speed and penetration,

then the shield cutter head possesses the best adaptability to the silty clay formation.

Key words: earth pressure shield; complex formation; tunneling parameters; adaptability analysis
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Fig. 1 Slagging situation of the shield machine
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Fig. 2 Proportions of each stratum in the right-line tunnel
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Table 1 Tool technical parameters
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Fig. 3 Change curve of tunneling parameters of ring 16~160
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I, SHEST JIRFASESEHICE 5 118.6~17 600.5 kN
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Table 2  Statistics table of shield tunneling parameters
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