%45 K% 18 AR5 xR®E A FRP E Vol. 45 No. 1
2023 42 A Journal of Civil and Environmental Engineering Feb. 2023

DOT: 10. 11835/j. issn. 2096-6717. 2021. 086

AF fof £ 5 B oK YR
3 SURL I E

FEERA 2L FHH’
(1. 3T 5 B %5 By i Z IR KI5 4T 21200132, i A K3 L ATRE A3 3R,
SR 4r 212013)

B E.RRNAESHAKRDTGLERRIRE L PRGERGEEARIER DG F B FHK
NIR A2 T TR T RO 8% 2 K R A A AL 46 K Ny S e 0 — 25 B) 45 fR AT ARS8 8% LARGE . 4t
X S Ao 3, R B 18] 32 A G e o SRR UL, 3 S R AT T B B F R iR G HE R A R Ae A4 K A S0 B
AR R Eoeb e R dE 35 A e R AR AR GG AL B AT R, A R I R A o M E R AL S AL
HRBILRAREA R RN ERL T BALEEGE RN, ZRAN A2 ERTH
HAT , RERAEETHRGERFASELERERG Y a5 L AL GTETHE,ERE LM
F LR EMP ERKEARE BB KEN I REEAE, 575 0EKAREHE T
Vo R SR A TRBK ARG A SRRV aLAIAE K, BFHARE &L BRI
ALK, B4 TR L P EEORBILERKR,BILEZ LT B L EM D AR D, BFid
B A £ B R GG AT B A4, B 45 TR B R P R B a9 A L EA D R LR R UGG R ¥ [ & A
Ko EARAEK AW GEFid RHREH R LG ILT, KA Ao 0 18 69 38 e, 2 3 5L KR E 2%
AN AR FL I K R A 3K B M {E 69 B A] AR K 4 e 2B A) <t AR 55U R A% B E B 4 JUE R L6 R &
FTHEEELY W,

KT : T AT 1 B HE R AR A K A A B R AT R

FE4SES:TU433 MHEFRER A X EHS:2096-6717(2023)01-0122-13

Analytical solution of consolidation considering initial hydraulic
gradient and continuous drainage boundary under variable load

LI Quanjun’, CHEN Yu?, JIN Dandan?, LI Chuanxun?

(1. The Third Geology Group of Jiangsu Geology & Mineral Exploration Bureau, Zhenjiang 212001, Jiangsu, P. R.
Chinaj; 2. Faculty of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, Jiangsu, P. R. China)

Abstract: It has been gradually recognized of the existing of initial hydraulic gradient(,)during water seepage in

soft clay and the necessity of considering continuous drainage boundary is being accepted more and more.
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However, the analytical solution of one-dimensional consolidation under variable load, considering both
continuous drainage boundary condition and initial hydraulic gradient has rarely been reported. Based on the
actual situation that the external load increases with time, taking variable load into account, a consolidation
model considering both continuous drainage boundary and initial hydraulic gradient is established. The
approximate analytical solution of the one-dimensional consolidation model is obtained by using Fourier
transform and Laplace transform, from which, the moving law of dynamic boundary, dissipation law of excess
pore water pressure as well as the growth characteristics of average consolidation degree are analyzed. The
results show that, with the same loading rate, the influence of permeability of drainage surface under initial
hydraulic gradient on consolidation behavior is just the same with that according to Darcy's law. The better the
permeability is, the faster the dissipation rate of pore water pressure comes, and conversely, the worse the
permeability is, the slower the dissipation rate of excess pore water pressure becomes. The effect of initial
hydraulic gradient on consolidation behavior under continuous drainage boundary presents consistent with that
under fully permeable boundary, of which the fact is, a larger value of 4, may lead to, larger residual excess pore
pressure when consolidation is completed, and smaller average degree of consolidation defined by pore pressure.
On the other side, the smaller value of i, is, the shorter time it takes for the moving boundary reaching to the
bottom of soil layer, the smaller the residual excess pore pressure becomes, and the larger the average degree of
consolidation defined by pore pressure is. When under the same initial hydraulic gradient case and boundary
drainage conditions, the peak value of excess pore water pressure decreases with the growth of loading time,
and correspondingly takes longer time for the excess pore water pressure reaching to the peak value. However,
the loading time has no influence on the residual value of excess pore water pressure and the final average
cohesion defined by pore pressure.
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Fig. 1 One-dimensional consolidation model of

soft ground
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