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Trenchless technology Summary

Pipe splitting Trenchless technology is used to launch new pipelines and replace non-
Numerical modeling standard pipelines. In the present work, numerical modeling of pipe splitting
Soil deformation strategy considering the expander transmission, the surrounded soil

response, and also. geotechnical parameters have been regarded. The simulation has been carried out using Abaqus
software considering the pipe spilling experimental test case profound analysis. Moreover, evaluation of three-
dimensional (3D) deformation of the ground during pipe splitting operation has been performed using the Abaqus
software in clay and sand. In this research, the embedded depth, the replaced pipe diameter, the type of soil, and the
pipe splitting machine type, and also the blade orientation have been evaluated. The results show that the bullet has
more horizontal deformation and the clamp buster has more vertical deformation. The orientation of the blade
determines whether the deformations are horizontal or vertical, and increasing the depth of the buried pipe causes a
nonlinear decrease in surface deformations. With an increase of 400 mm in depth, the deformations have been reduced
by 20 mm. As the diameter of the pipe increases, the general pattern of deformations is the same, but the values are
different. Surface deformation in sand is greater than in clay. The deformation values for sand and clay are 36 and 12
mm, respectively. The amount of lateral deformation of the sand around the pipe has also been doubled. A general
result is that the type and size of the deformations depend on the type of pipe splitter, the direction of the blade, the
buried depth, the diameter of the pipe and the type of soil.

Introduction

Trenchless methods are increasingly utilized to replace the worn out pipelines or to fabricate the new pipelines. The
advantage of these methods is to prevent the abundant amount of excavations, and also, to reduce damages to the
adjacent facilities. The settlement of the surface area is one of the greatest concerns in trenchless methods. The pipe

splitting method is a sophisticated 3D activity.

Methodology and Approaches

In the present work, numerical modeling of pipe splitting strategy considering the expander transmission, the
surrounded soil response, and also. geotechnical parameters have been regarded. The simulation has been carried out
using the Abaqus software considering the pipe spilling experimental test case profound analysis. In this research, not
only the embedded depth, the replaced pipe diameter, the type of soil, and the pipe splitting machine type have been
evaluated, but also the blade orientation has been assessed.

Results and Conclusions

The results show that the bullet has more horizontal deformation and the clamp buster has more vertical deformation.
The orientation of the blade determines whether the deformations are horizontal or vertical, and increasing the depth
of the buried pipe causes a nonlinear decrease in surface deformations. With an increase of 400 mm in depth, the
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deformations have been reduced by 20 mm. As the diameter of the pipe increases, the general pattern of deformations
is the same, but the values are different. Surface deformation in sand is greater than in clay. The values for sand and
clay are 36 and 12 mm, respectively. The amount of lateral deformation of the sand around the pipe has also been
doubled.




