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Deflections of discontinuous buried pipelines induced by shield
tunnelling based on Pasternak foundation
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(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of Geotechnical and

Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China)
Abstract: An accurate prediction of deflections of the buried pipelines induced by shield tunnelling is essential to their damage
evaluation and control. By introducing the Pasternak foundation model, the finite difference method is used to deduce a solution
to the deflections of jointed pipelines subject to shield tunnelling-induced ground loss. The applicability of this solution and its
advantage in computational efficiency are verified by the results of a centrifuge model test and the elastic-continuum solution.
Furthermore, a proposal is made for determination of the value of the subgrade shear stiffness. Afterwards, the parametric
studies show that the deflection of the pipeline is significantly influenced by the stiffness of the joints. With the increase of their
stiffness, the maximum deflection of the pipeline decreases, and the deflection of a jointed pipeline approaches to that of a

continuous one. In addition, the deflection of the pipeline is affected by the amount and distribution of the joints to some extent.

However, this effect decreases with an increase of the number of the joints.
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T SR UE S S5, EEABICIR 5 it

(ORISR IE T S M BEE 2 Z 5 %
SlERdRE g Lpet 5, T TR,

(2) Pasternak AR E FH T J& #4 b i 42 5
EARE S 4 5 T ARIAHELAE 20 Ms 7R 2R By
DINIEE G i, H 5y, /M@ 106 5 0.7m".

(3)JE MR TE 42 5| e B 42 11 e K h o 3 2 43
SRR R, IR R R,

(4) R WIFE 20 8 de et = AR W o, (EbE
FELNIERSR, B8 RpefEidimk, Hetpasiin T
HEE .

(5) BB RS AR E LB MR —E . 4
FEBEANT 12 0, mBON R UHERT 12
I, RS AR FH B 42 Sk 250 1 3 K T 1 95
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