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[Abstract] To accurately control the mechanical response characteristics of ductile iron pipe jacking in rock
formations for water supply, drainage, and water diversion projects, and to avoid potential safety hazards such
as stress concentration and joint failure, this study focuses on 550MPa—grade ductile iron pipes. By integrating
ANSYS numerical simulation with engineering field measurements, a coupled pipe—rock mechanical model was
established to systematically investigate the influence mechanisms of jacking thrust, rock grade, and grouting
parameters on pipe stress distribution, displacement deformation, and joint mechanical properties. The
simulation process adopted the Drucker—Prager criterion to define rock constitutive relationships. Through
adjusting variables such as jacking rate and grouting pressure, mechanical response data under different operating
conditions were obtained, and the optimal ranges for key parameters were identified. The results demonstrate that
in rock formations with uniaxial compressive strength of 30—50MPa, when the jacking thrust is controlled within
2500—3000kN and grouting pressure adjusted to 0.3—0.5MPa, the maximum principal stress of the pipe does not
exceed 400MPa, radial deformation is <2mm, and joint shear stress decreases by 22%. The relative error between
numerical simulation results and engineering field measurements is < 8%, validating the reliability of the
established model. This research provides reliable technical support for optimizing construction parameters of
ductile iron pipe jacking in rock—cut sections of water supply, drainage, and water diversion projects.
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