$53% H1UM 17 S-S D | A NE= SO SO Vol. 53 No. 11
202 1411 A JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Nov. 2021

WM MEIRS ST SRR

BaEt ke s AR R
(L AP RS TR, [ 2000925 2. 4+ Kot R TREHE M S (R PFRey) |, L 200092)

W OE: A NEAEAA RN ERAFERTHE A, RE SR T REATHERMEIRG ST N2 54 H R TH .
BERZ T FRNAE TR AL, R A RSN ER-EREAEN L L TR A2 SEFTR T L, ¥
IS T R B LR YRR, B AR - AR R RN K R RS, BN &R R R AL AR Bk e
—BMAEEE L AN ELEENEH AR, AT RAEE B AT RNERT N, EhEa E, EHEN N Eular £, XA
BENSHIETRENGRINEET, A ERAERUATARAEEN AR o gs B Y EHERD G EHE2.5EHR
TR A, B 5 By RN S A AT AT AR LM A RIAT A, AR R A2 SR TEE®
WEFHMEREANANTERE, XA ZF ETHA TERAREHRZATI R AT R X R RE W E A,

KW : HAMME2SEFRTE ;B EGHRTR RS ; LR

HESEE. U211.3 SCHRARAERD: A T EHS: 0367 —6234(2021)11 -0037 - 09

Improved 2. 5D finite element method for vibration and deformation of
elastoplastic subgrade under high-speed train load
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(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of Geotechnical
and Underground Engineering ( Tongji University) , Ministry of Education, Shanghai 200092, China)

Abstract: In view of the vibration and plastic deformation of subgrade under high-speed train load, the 2.5D finite
element method for elastoplastic subgrade was proposed. The subgrade deformation induced by high-speed train load
was regarded as material nonlinearity, and the improved Mohr-Coulomb model was adopted to simulate the
elastoplastic soil. Based on the 2.5D finite element method, the displacement calculated by elastic theory was
regarded as tentative displacement. When the soil reached yielding according to the improved Mohr-Coulomb yield
criterion, the tangent stiffness iteration method, backward Euler integration algorithm, and uniform tangent modulus
algorithm were introduced into the algorithm to update the stiffness matrix, and the plastic deformation induced by
high-speed train operation was solved iteratively. On this basis, a 2.5D finite element method for elastoplastic
subgrade was established, where the orbit was treated as Eular beam, the modified multi-frequency train load was
adopted to simulate train operation, and the viscoelstic artificial boundary was used to treat the truncated boundary
of the finite element model. The closed-form solution and field measurement results were compared to verify the
correctness and reliability of the proposed model. Results indicate that the model can be used to efficiently solve the
vibration and accumulative deformation problems of ground induced by high-speed train load.

Keywords: elastoplastic subgrade; 2.5D finite element method; modified high-speed train load; vibration;
deformation
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Fig.1 Diagram of backward Euler integration algorithm
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Fig.2 2.5D finite element model of elastoplastic subgrade
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