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Abstract

This paper takes the submerged mobile water jet as the research object, and analyzes the influence
of the inclination angle of the jet on the depth of trenching and breaking through experiments under
a certain jet speed, moving speed and soil shear strength. Based on LS-DYNA, the simulation model
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of mobile jet breaking and trenching is constructed to analyze the influence of jet inclination angle
on the effect of breaking and trenching, and the conclusion that there is an optimal jet inclination
angle is obtained. A single-nozzle mobile jet breaking experimental device was built, and a single-
nozzle mobile jet breaking trenching experiment was carried out to further verify the conclusions
obtained from the simulation.
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Figure 1. (a) The process of modeling and simulation; (b) The effects of meshing and local mesh encryption
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Figure 2. Simulation of moving jets at 0°~7° inclination (water bodies other than the jet water column were

eliminated for ease of observation), inclination of the initial section of the trench at 7°, 5°, and 0° inclination,

and line plots of the depth of the trench opening. The jet movement velocity is shown from right to left
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Figure 3. (a) Jet ground-breaking device with variable jet inclination. (b) Nozzle angle adjustment device and nozzle planing
surface drawing. a is the internal contraction angle, L is the length of the exit parallel section, d is the nozzle outlet diameter
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Figure 4. Schematic diagram of the groove measuring device. The left side shows the measuring
device in actual measurement, the right side shows a physical drawing of the measuring device
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Figure 5. Soil proportioning and hardness measurements
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Figure 6. Physical drawing of the device used for the experiment and the grooves made for
the experiment. The points where the measurements were taken are labeled in the figure
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Figure 7. Trench furrow depth for different jet angles
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