UV SRE " L T #M o #k Vol.44 No. 11
2022 4F 11 H Chinese Journal of Geotechnical Engineering Nov. 2022

DOI: 10.11779/CJGE202211013

FFERPHFH TESMINBREESFRYIEH
ER=X LTI

AL, IxXET BEES, B WL OB &, 08 B
(1. FEFBERRUE R AT A% 5 TRERE SR, Wb ;i 430071 2. HEBEGRS, dbal 100049;
3. WL RZEIRIG A, i - TR T ol WREL A/ 310058)

T OE: BRGNS R S LA A TR E ARG, L T AEERR A SR T R S A
85 575 e B IR G AR, R BRZ A Z AR S B AT T SR Ak K A RS A A R B SR A il S A
BRI S5 AN O BB T S R R IR L AT, SR AR IER AT TIRIE . ST ATEAR A, @i
F—BB N T EEERREE M. INfiE 3 Q A1 Freundlich Wi b REL Ke X5 Qe i fE Mg . S5 LR 5Pk
AEH B R b M A IR, B — e R BB FE R 17 e 50 18 5 A AN R R BRI 0@ & 1 2 5L L
O WK —TH SRS RMEHHR, H—IMaFEEEH I Rl 2SN 75 SRR K 38K 28T
PeiaFeid 12, SAERRIMHERAEE, 5 R0 E AT (15 iE i Ak BIRR AR BT B R E K 3 5 A b

KR RSB ESER LAt LIRS SiiEkE; MRA R

FESES: TU43 XHRFRIRAS: A XEHS: 1000 - 4548(2022)11 - 2071 - 10

fEHEN: 2Th1987— ), B, WA, it, FENFE Y TS AE & 2 AT 3 7 TAE. E-mail:

jsli@whrsm.ac.cn.

Coupling model for consolidation and contaminant transport in compacted
clay liners under non-isothermal condition

LI Jiang-shan', JIANG Wen-hao' %, GE Shang-qi’, HUANG Xiao', CHENG Xin" 2 WAN Yong'

(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan 430071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Research Center of Coastal and

Urban Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: Considering that the heat production inside the contaminated site will make the compacted clay liner (CCL) be in a
non-isothermal distribution state, a consolidation-contaminant transport coupling model for the CCL subjected to
non-isothermal condition is established, and the finite difference method is used to solve the coupling model. The correctness of
the established coupling model is verified by comparing the calculated results of the coupling model with the results of the
thermal diffusion tests and those of the existing theoretical models, respectively. Based on the established coupling model, the
effects of temperature gradient, loading rate and Freundlich adsorption coefficient on the transport process of contaminant are
analyzed through an example. The results show that the concentration and bottom flux of contaminants increase with the
increase of the absolute value of temperature gradient. Under a certain temperature gradient, the bottom flux of contaminant can
be more than twice the bottom flux without considering the temperature gradient. On the one hand, the increase of loading rate
will slow down the transport rate of contaminant. On the other hand, it will increase the concentration of contaminant when the
transport process reaches a steady state. The increase of Freundlich adsorption coefficient will slow down the transport process
of contaminant. The time required for the transport process to reach the steady state can be prolonged by three times or more
when the adsorption effect is considered.
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Fig. 1 Calculation diagram for coupling model
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