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Influence of Drain Resistance on Consolidation of Sand Drain
Foundation
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Abstract: For the foundations of sand drains with different permeability coefficients, different depths
and different radii, the finite element consolidation calculation of the sand drain foundation was carried
out. The finite element simulation results of the consolidation of the sand drain foundation considering
the drain resistance are compared with the ideal solution of the Barron ideal drain. The influence degree
of drain resistance on the consolidation of sand drain foundation was analyzed, and the necessity of
properly considering drain resistance or drainage capacity when designing sand drain or drainage board
foundation was demonstrated.The research shows that, (1) The smaller the permeability coefficient of
the sand drain is, the smaller the degree of consolidation achieved under the same time conditions will
be; similarly, the longer the time required for the same consolidation degree is, the more obvious
the drain resistance effect will become. And the deeper the soil reinforcement is, the more significant
influence of the drain resistance effect will be; (2)The influence of drain resistance on the consolidation
degree of foundation and the consolidation time of foundation can not be ignored. Under the finite
element simulation parameters of this paper, corresponding to the same consolidation time, when the

ideal drain consolidation degree reaches 80%, the consolidation degree considering the drain resistance
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is 13% ~ 67%, and the relative error relative to the ideal drain consolidation degree is 16% ~ 83%.

Corresponding to the same degree of consolidation, when the degree of consolidation reaches 8§0%, the

relative error of the consolidation time relative to the ideal drain is greater than 50%.

Key words: sand drain ; drain resistance ; finite element ; consolidation
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Fig.1 Schematic diagram of consolidation of sand drain

foundation

AR SR B0 5 38 25 AT RO LA 5 2 28 Ao R
IS5 12, HhRE TR R 4 A A -

5: 2 K
:1_ n 1
U P Mze (1
HsEavL
P Mn' g 2C, , M'C..
" Maut( -G iy H
2 2 2 2 2
n n_ 3n —s k-n —s
= —_—— +7
ki In s an’ ke n? Ins



28 wode TR K % o i (A SR OB ¥ R 2019 4F
GZMﬁﬂ Msz—Dn 2) WAENEREH 0, WIARILBREE A 1.0, #dideft: ik
e 2 — IR A A AR T T T R R N, T N4 A Aer 2R/

K n=r/r, AR Coro G AHEE TRIERIR]
W [ £ AR A, ARSCRGEMF AT & AiRIRIX S
BRI, AXAERRHKIEN, BE L=k, s=1,
AR JEF AT, BIHBEARSF, k= oo,
ngw .
re U
AR 1 U 45 7 L PS03 25
Co b, (RE L h B, 445K (3) T

k  _ KE, _ kE
mvyw 7/w (1 _ 2\/2

> Yw

1—v

G=0, Kn=

€)

C =

Kor: kAR LB EREG 0 AKIIEE, B
SRR v OhIARALE.

1.2 3t ERR TR

Sy T WF 5T H PR ek i 3 s 3 [ 45 Y 2 i,
ARICH 5 FRAS B I RY 535 8L k.(0.001, 0.005,
0.01. 0.05. 100 cm/s), 4 FlAp [Rl RS F 18 BE HQ2.
5. 8. 10 m), 4 FAERIRH2 12 1.(0.02, 0.03,
0.04, 0.05 m) 3t 80 FlFHLEEAT T A BRICEALL,

Hh, WIiBEF K 0.001, 0.005, 0.01,
0.05 cm/s A A FEBAE DL, i k=100 cm/s 5 A
B, BNEA I, BRI Y k>
100 cr/s [F, 4REEHEK k., RO HHbIE B 45 L% A
oM, XTI, AT BRI
%Ekete, Wik, r BIEUE 0.02 ~ 0.05 m,

Xt 1 TR RS R T SRR B R H ABAQUS %k
PEEAT A BROCE S5 15, BUA 2N TSl N 1 4
Xt G ST AR, AR BRI 1/4 DX AT AL
SRR 0.5 m, BRI R 4 R
WL, ARG S+ E AR, Ikt
7m. BasE R k. kb EUE A 5% 107 em/s, 7
FHFnH I+ R H C3D8P /\ i s TR BT, Hp
E R b RS R RS B, R
s AR AL, 1, R 4 RS PR R RV R B 4 Bl
Bt 5 MPa F10.30; fb - s i s Fnyi A bh sy B ER
10 MPa #110.35, ARITHERITIN A&t Wik
AV B A VA B AL RS, IR 3 AT
LR 0, AT AHEAD S, HALEA O,
HA B AAHEAGL R . #0865 BB & BT

73 0.1 MPa, FRRICIHAAERI & E 4 2 Fios,

|
|
|
|
|
T
| |
| |
| |
| |
| |
Lol
! : HEL
e
| |
S
! = B ¥
: / \\ \
K \
(a) AR E B (b) K mfEE
& 2 A FRICH B R R

Fig.2 Finite element calculation model diagram
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