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Abstract: According to analysis of the phenomenon of internal erosion of soils, the phenomenon of internal erosion of soils is
that some soil particles departing from soil skeletons become fluidized ones sharing the same velocity with fluid phase. A

physical model for the internal erosion of soils is established, and the correspoding constitutive equation is given. The land

subsidence caused by the internal erosion of soils owing to pumping confined groundwater is discussed during the construction
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of third-class deep foundation pits. The numerical model depends on a practical deep foundation pit consisting of 8 layers of
method, the calculated results demonstrate that the internal erosion will cause additional land subsidence and deformation.

soils of Shanghai area. Based on the mathematical-physical model, four governing equations and the finite element numerical
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Table 1 Main sequence table and characters of soil layers with the depth of 100 m in Shanghai area
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Fig. 1 Typical model for deep foundation pit in Shanghai
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Fig. 2 Definition of initial and current volume fractions



HiF] 2 OO, 4 LR M F AR SV i e L 287
- .
C(¢)= e, 9, = A 2’(—(@"grad[Pf +pgzl|-7) o (23)
=4, (14) ¢
E($) = 1-¢ E, . 2, 53T R BRI Z 3R G
=4, HE (R TR (7D, (18), (20) 5 (23). 1

L, C° 5 C@p) BAVUERE (p=¢,) 54ATIRES
NIEPERIEE K, E, 5 E(9) IREVIHRES (d=¢,)
EUEPIRAES TSR . & )[R RT DAR s o
KA
0 _ VE, E,

C _—(1+v)(1—2v)1®I+—(I+V)H o (15)
L, TRZFrkE, o 2NRsKkE, AN AR
e, =1:8 %R, AL

oc=0c'-PRI

vE($)s,

- 1+E9 o _pyo.
(1+v)(1—2v)

(1+v) f

(16)

3 ERERMITEIAIE
I G 5 AR AR &, = divee, 128 (9) ]
DA S Hh S — N g e
k(¢,c)* j: 0
(—gradF} + p; )
ST R R i P E R R A (5D, DR R
X (3, (6) 5 (9) WL RE ANl 2

div(l’t)+div( (17)

¢ —k(p.c)gradP; - gradc + k(¢,c)p, g - gradc = (1- ).

(18)
g I E S, AR BT g A A D% AR ST
LU ki
div(c)+pg=0 (19)
FIAKFRI (16) LGRS = e :
div(%C0 :sj —gradf +pg=0 . (20)
TR IS TR PR Bh ) FLRR R Rl A AR A
FHE L AR AR SRIB VTN g © 5 ABGE SLilm SR BT 1
T, RS TR AR R
P =AT-7) 2h
Arf, AR NERE, vhLRERaxR, iy
G MRESMLR, W x=0 (xy=x, Hx<0f
(xy=0"",

. D,
v=pglil7
D, =42x(¢)/¢ »

b, D, FRALBER, R IIBEEE, «(9) ML

WrRB i, EHAEER g %, B EST
FEn] AR

(22)

LB R LH 6 MMEIEE (4 1, Kk

EO’ Vs ¢0)o

4 EGUEmRMsI AT E{ERE

TERFEYUTRE T, YT B AR LT N AR
ARKMK IR, A NS R LRk B
WA, I FEH YOS R L, g5 s
HTRE, 6] b i) A T A BT 5T
4.1 IEE=

WS T A, M T SRR 4.18~4.64 m, Hu3E 12
FEEWLER 1. MR KRR K AR 38K
TERAETRENTHE L (O, @) k@5 @, #
FiEE L, RUEKAIHE 0.30~3.30 m, TEEANGK
WA KA REIK .

DRI A F KA T 28 )2 Ky SRS F 5 Q@ 2K Ai irb—
b @R ERO, E R 1EZ 150 m, T
W@, JERHPEL) 12.0 m, FEAKA FFEZ-3.50 m,
RA/K MR ZT 42.00 mo SEOQJEKE T, Fhil/KAL
FFEZ1-3.90 m, BEZKTIAREIRLT 72.00 m. LK
KAIESE @), J2 BA B IR K o

FEGUITFAZ VR B 35.30 m, SR JH M N Sk (5 14
P, BIfEAME 31.60 m, KEJE 1.00 m, A L¥EE 63.00
mo A TP 2 s R, R EURR
FYT KB, ETTAN R E I, R N &
17/ o
4.2 HEED

AR FEG IS T A B A A2 55 T b BRI Y —
BT, SADRRWE 3 Prr. A1 =200 m,
QU=148m, AH=80m, HY =2158m, H, =h +
ho+ hy+ hys H=h+h +h +h +h+h+h, Hh
h=AB, h=BC, h=CD, h,=DE, h =EF,
h,=FG, hy=GH , hy=PT , hy=UV 5 h,=VW [{]
5% 3.01, 7.90, 11.20, 19.40, 14.80, 12.94,
10.75, 62.50, 5.70, 14.50 m. HH 12O, @508
THKE, @5@REFHEKEKE; O5OZEEE
K, ®FETEE Sk H, =72.70 m . IOTP {3
JEIRE T N IESRE . AR T PR WL 4,

4.3 EREMSE

TEARRBERAGASS T, S LR 24

W 2,



288 A+ o2 R 2014 4F
y Matl [©)
A I P
B
(f hy Mat2 ) T Mass
5 hy Mat3 ® ;(' s
hy Matd @ 0 o
L Mat9
hs Mat5 ® M [1%13:10 | 1o
I 3 w
hg Mat6 ® NS
G o T Y
hy Mat7 ©)
HY Y
3 REMITEEEE
Fig. 3 Schematic configuration of deep foundation pit
4 REGIREBATMIEE 2B
Fig. 4 Finite element mesh of physical domain including diaphragm walls
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Table 2 Material parameters used in numerical example
a
2 o " " o b v 4
/(kPa™"-s™") /kPa [(ms™) [(ms™) /kPa
Mat 1 5%X10° 3%X10° 4.65%107° 1.67X10"° 5%10° 0.33 0.49
Mat 2 5%X10° 4x10° 1.21X101°  7.39%X10°  2.66X10° 0.30 0.56
Mat 3 5%X10° 5%10° 1.18X10"2  823X10'°  2.52%10° 0.36 0.58
Mat 4 5%X10° 4x10° 1.67X10"°  4.65%10° 6X10° 0.33 0.50
Mat 5 2.5%X107 1X10°® 3.35X 10" 2.75X10°  12.13X10° 0.30 0.48
Mat 6 5%107 1X10°® 1.87X 107 1.87X10°  13.78%X10° 0.27 0.43
Mat 7 5%X10° 8§x10°® 823x101"  8.23%107 6.39X 10° 0.33 0.40
Mat 8 5%x10" 2%x107 1X107 1.0X101 2X10° 0.21 0.20
Mat 9 5%X10° 4x10° 1.67X10"°  4.65%10° 6X10° 0.33 0.50
Mat 10 2.5%X107 1X10°® 3.35X 10" 2.75X10°  12.13X10° 0.30 0.48
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Fig. 5 Spatial distribution of porosity at different time
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