33 2 Vol.33 No.2

2005 3 Journal of Hohai University Natural Sciences Mar. 2005
1 2 2 2 3
1. 210098 2. 215007
3. 200082
§
€
TU473 A 1000-1980 2005 02-0194-04
1
23 .
4
1
2a 0 z x
q — Uq
3
o u r . o (2
o=r’f 0 a &
: & : d
U,:U,+u:2f+djo‘é Ug:65+u:2f T,g:—a‘g 1
k, &
2 Ol7u2 =0 2
pugp” de
(&, & dzu)
Y 4 - T —
2lagt * g~ P age) = O .
B= 1-2v/1-v r=+v 2+t 0 = arctan x/z
[k
o=V 24 242 @ = arctan & «x/z £ = kJ
0, 0 Ty G,r 0’0 u kz kx— Ow— I —
v
2
u = ZMQD + 2N 4
4 3
2004-02-18

1964 —



195

f =Acos20 + Bsin20 + C0 + D +
BM[ 260cos20 — & +1 @cos20 — Eln E%sin*0 + cos’l 51n2<9

2 52_1
5 1 4
Balz =-2A + Csin20 + 2C0 + 2D + Z,GME&# ~2Mg
a
b', = 24 — Csin20 + 2C0 + 2D + ZBM—Q - 2Mg
O
O 2
Dra = - 2B — Ceo20 + pug &0+ cos’0)
0 & -1
Uy = 2Me + 2N
—TC/2 q - u,
DM = 2ﬁa
= 1 -2l -1
DB=ﬂa—q—ﬁlZa$ né'/é
d E+1
Uc = 2u, - 2g - 2Puk/ €+ 1
u, = u,/ 4x g = q/ 4n
u, =0 q ¢g=0 - u, _ ¢
_u(l E
2a 0 = B
0 6 U’z] O"zZ
o',=0¢",4-0cn. u, o,
q U,. 7
O, _ 20; + sin20; Ep; — 0,
D”izz%(‘& Erl +23¢ 1 2%
O
’ — 65 —Sin2(9 o; )
%ﬁxi— u( I3 £l +21852_1—2i
= 2 in?0: 0820
Uz, = 2u, ([85 o8 (9 n lenw)
& -1
H
8
O _ * 26 1 -2y (9iZi +21-v xilnri 2 @; — S@l z; + Eln EZSIIl@ +C0526 x]
Dsz_BEIl E+1 _ 52_1
O
. _ *[25 1-2v 0x; -2 1-v zlnr 2{: o, — 0, x; — €ln E4in20, + cos20, Zi]
Dw”_ﬁﬁ“ S+1 52_1
w, = u,/ 4nG
i=12 . c
i ? E=1 @ =0;
oi= 0y =-4uf;,  t.=0 u o= 4up
wy; =2u, 1-2v 0Oz + xnr wy = 2u, 1-2v Ox — zlnr

8 10 £=1



196 33

3
3.1
g =1 q — Uy . q
o' =—-2q 20; + sin20, o' =—-2q 20; — sin20, T = 2qcos20; 12
w; =2¢° 1-2v 0z +2 1 -y xlnr; wy =2g° 1 -2y 0x; =2 1 -y zlnr; 13
g = 4
4G
- u,
o'y =-0y = 2u,sin20; Thi = — 2U,c0820; u; = 4uf; 14
wy; = — 2w, x;Inr; w, = 2u, zlnr, 15
13 g=u, g=u, ¢ =1u, . 15 - U,
6
— Uq q
3.2 &
1~4 v=0.35 z/a -u/u, ¢',/u, ¢./u,
w, =w,/ au,/G x=a . 0.1<é<10
q=Ug
-U/u, o/ /u,
0 020 040  0.60 0.80 1.00 0 020 040  0.60 0.80 1.00
I/A—— : i
1FO.I L1010
0.25 0.25
2 0.50 1 0.50
S 1
w3 ey '/
4l 8 4 6/
6
1 x=0 2 x=0
Fig.1 Curve of vacuum degree x =0 Fig.2 Curve of vertical stress x =0
oi/u, wy
0020 040 060 080 100 120 140 -(9-30 -020  -0.10 0 0.10
— : A .
0107025 \ .
5 L7050 51 o) J
< r oy 6 3 4 g
"3 3t 6
4 3 \
) 10 i 10
5 / o
6 6
3 x=0 4 xX=a
Fig.3 Curve of lateral stress x =0 Fig.4 Curve of horizontal displacement x =a
1~3 3 . &
-u o, o,
&<l -u o, o,
é:l glz:glx:—u/ §>1 U’X
> -u>o', E<l1 o'.>-u>0o', z/a<0.2
3.3



2 197

41-2v &u, g «x —4n 1 -2y &, h «x
e = £+ 1 Wr = E+1 16
X — a s> — a® s+a .
g x :xlnx a+alnx2_a2+sln - h x = min a x
q=u,
4
13
w,=41-v u, g« w, =-2n1-2v u, h «x 17
- Px
o, = 1-2v &/ 1-v &£+1 <1 o, =28/ &£+ 1 18
=1
8
;
1 . J. 2004 32
2 193—196.

2 M. 2 . 1996.213—221.
3 M . 2002.66—69.
4 Biot J. 2002 23 6 765—769.
5 J. 1984 8 5 39—47.
6 J . 1988 1 18—24.
7 M . 2002.5—20.
8 J. 2004 32 5

587—591.

Analytical solution to terminal stress and displacement of
foundation under vacuum preloading
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Abstract Based on the equation for unconsolidated seepage an analytical solution to the terminal stress and displacement
of foundation under vacuum preloading was derived. The regularity of foundation displacement under co-action of seepage
force and surface pressure difference was analyzed. It is considered that the ratio of vertical permeability coefficient to
horizontal permeability coefficient & is of important influence on the effect of vacuum preloading. The greater the value
of & is the slower the attenuation of the vacuum degree and stress along the depth of foundation and the greater the
vertical settlement and the horizontal displacement toward the internal side. Therefore setting of vertical drainage system
can effectively deepen the solidification of foundation and improve the effect of solidification. Finally the similarity of

surface deformation under vacuum preloading and surcharge preloading was discussed.

Key words vacuum preloading unconsolidated seepage surface settlement permeability coefficient anisotropy





