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Cutterhead Mechanics Analysis of Shield Machine in High Abrasion Complex Stratum

Xue Xiaolong, Ma Huaixiang

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract; Shield construction in composite strata often encounters such problems as difficult control of
shield posture, abnormal or excessive wear of cutter head, deformation and cracking of cutter head, which is a
major problem in shield construction. In view of the characteristics of the soft and hard complex strata of Wuhu
area, the geological section of shield tunneling is simplified as the upper soft and lower hard binary stratum. The
force formula of cutter head is deduced and the force calculation model of cutter head is established. Based on
LabVIEW, the force calculation program of shield cutter head is compiled. By this new program, the values and
changes of these mechanical parameters of cutter head can be obtained, which include effective thrust, effective
torque, overturning moment and unbalanced force in shield tunneling in complex stratum. Taking the shield
construction of Wuhu Yangtse River Crossing Tunnel for example, the cutter head mechanical state is calculated.
Then the variation law of force and moment of cutter head with soft rock ratio, cutter head rotation angle and
penetration degree are obtained, and the reasons for the difficulties in shield construction in composite stratum
are explained, which provides a basis for it.

Key words: shield machine;cutterhead; LabVIEW ;complex stratum;disc cutter



