$ 40 & 552 1 FE R S T - 5 N Vol. 40 No. 2
2026 4 4 F Geotechnical Engineering Technique Apr, 2026

CE S 1007-2993(2026)02-0165-10

2 SRR B B AR A A A D 5 R

%A Bk REM HReK RAZFE X XE
(1. HE—BER AR FASE TR, MR 430081; 2. iR EHLEE A (G0 TR, WALt 430074)

(EE] JETR UG A AR S5 B AR PR e, dE sy T B R M IR — e A S5 RY, SR ] Laplace 72 #F1H:
OXF IO A RS0 A 88 ) 7 1208 - AR TR AT I SR B A 5 B R R T 1 MR A%, e 315 S0 PRI o [0 205 25 A T L, 36
E T AR A HERAVE . 5T B S B AT A, S8 SO RS IR R P BCR BT 145 R AU (B R A 4
FEPER RN o 28R R i B f 3 T e FLBK S T BT 8, TR 2 AR e [ 20 Pl IR 1 T 4 2R ) AR,
T PRI 45 143 bR P T A7 A T AR BEFLBSUK T BT B, bR b (A 81 45 12 3%, I3 aed (A PO K ool AR 4

A .
[gIm]  IESS; IR A £ fbTiv
[FESZES] TU431 [ZEk#RiIRAS] A doi: 10.20265/j.cnki.issn.1007-2993.2025-0245

Analytical solution for thermal consolidation of single-layered saturated
soil considering thermo-mechanical coupling effect
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China University of Geosciences, Wuhan 430074, Hubei, China)

[ Abstract] Based on seepage theory, saturated soil consolidation theory, and thermoelasticity theory, a linear one-dimensional
single-layered soil thermal consolidation model was established, and the Laplace transformation and its corresponding numerical in-
verse transformation method were used to derive the analytical solution for the consolidation under an instantaneous heat source on the
soil surface. The accuracy of the derived solution has been verified by comparison with two existing standard consolidation solutions.
Through a parametric study, the effects of temperature increment, the ratio of thermal diffusivity to consolidation coefficient on the
thermal consolidation characteristics of soil were discussed. The results indicate that: the increase of temperature increment can pro-
mote the dissipation of pore water pressure, thereby accelerate the consolidation of soil; the larger the ratio of thermal diffusivity to
consolidation coefficient, the faster the thermal expansion and consolidation rate of soil; the presence of thermal stress can promote the
dissipation of pore water pressure, accelerate the soil consolidation rate, and reduce the final settlement of the soil through the thermal
expansion of the soil.
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Fig.1 Schematic diagram of a one-dimensional thermal
consolidation model of saturated linear single-layer soil
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Fig. 2 Isochrones of excess pore water pressure without
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