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SIMILARITY FORMULAE OF MODEL TESTING IN ADVANCING SHIELD
TUNNELS

ZHU Weiping
(Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China)

Abstract The similarity formulae of model testing in advancing shield tunnels are proposed based on the
Goodierian theory. Many practical factors such as the advancing pressure and speed, the soil pressure, the
soil discharging and losing ratio, and the infused mud quantities are included in them. The viscosity-elasticity-
plasticity property as well as the large deformation of the soft soil are considered in the discussion. The formulae

can be used to design the testing model and to process the testing data.

Key words advancing shield tunnels, model testing, similarity formulae
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rigid bar, the sprocket as a rigid polygon, and the roller between any two links as a revolving joint. The system is
a closed kinematic chain of rigid bodies connected by revolving joints. The gear constraint is treated as a variable
constraint. When the link meshes with the sprocket, the constraint force between the link and the sprocket
is determined by testing. If the force is positive, the constraint is treated as a fixed constraint, otherwise the
link leaves the sprocket. Lagrange’s equation of motion is solved with Runge-Kutta method. Different driving
processes are simulated and analyzed. The phenomenon of locking is explained, and two treatments to avoid

locking of the system are proposed and analyzed.

Key words chain-sprocket system, dynamics, simulation, multi rigid body model, locking



