22 1 Vol 22 Nea 1
2008 2 Geotechnical Engineering Technique Feb, 2008

: 1007-2993(2008) 01- 0020- 04

ST yae IR BT R T K A B v 2 AR HE AT 7T

WM H B
( . 412008)

[ ] ; ; ; ;
[ ] TU 411

Research on Vertical Swelling Energy of Expansive Soils

Based on Work-Energy Principle
Miao Peng Xiao Hongbin
(Geotechnical Engineering Institute, Hunan University of Technology, Zhuzhou Hunan 412008 China)

[ Abstract] Based on ameliorative experiment about swelling energy measurement of Nanning expansive soils, new tech-
nique of making soil samples and principle of work-energy, experimental investigation and theoretical derivation are done from
the perspective of the energy. The relationship betw een Nanning ex pansive soils swelling potential and initial water content, in-
itial dry density are discussed. Test shows that static force compacting work and swelling released energy are all inversely relat-
ed to initial water content. There are rectilinear relationships betw een compacting work, swelling energy and density. Moreo-
ver, density is the main influential factor of compacting work and swelling energy.

[ Key Words] expansive soils; swelling energy; compacting work; principle of work-energy; energy

3 [ .

_ . L1 AN KEERER

(50378097); ( [ 2007] 44 );
(07A017)
, 1983 . s s . Email
mp83 @163. com



21

p=/fi(s), (pr>0,0sZa) (1)
() s [0, a]
Aw, :JopldS:JOfl(S)dS (2)
» , ( ) p2=f2(s), (p>0,0<s<b) (3)
’ (3) s [0, b]
b b
o AN, = JopzdS: Jofz(s)ds (4)
L2 JR% AR RRkee R A X
« 2 2
P ’ ’
_ , L,
1
wi/ % wy/ % Iv/ % Wop/ Y6 01/ (g em )
6l 4 22 8 38 6 15 8 18
CM T4000 SANS ,
: 0.2 % ~ 100 Y% Fs;
S50kN; Q2% ~100 %Fs;
1/300 000.
p-s ( - 3).

6. 8mm, 20mm

;
1
|
i

[
1
|
n
1
|
|
L
|

i




22 2008 1
) 35¢
30l — TEE .
: 1.588 g/cm’
YYW-2 ( 4). a5l = FEE
’ 1.588 g/cm®
£ 50} - THE
R 1.588 g/em®
’ h ’ W15t
S|
’ 1.0}
0.5
0 .
15
A% /mm
5 _
30
251 —A—EKEI158%
5 20F ™ HKE188%
3 osp T AKR28%
=}
1.0
0.5
0 J
0 5 10 15 20
4 A% /mm
6 _
’ ’ 7001 o S 1,588 gom?
600 —a— 2575 1.399 g/om?
’ A ’ § 5007 o FHE 1229 gom
B ’ 5
' B )00
’ K ’ 100
A ; . B ’ % 02 04 0.6
9 9 9 ﬁiﬂ /mm
) 9 B 7 -
A (
« ") A 450
’ ’ 400
o 350
& 300
’ ’ R 250
1h, 2h Q 01 mm 2 200
B 5} —o—NHH A 7K ZE 15.80 %
) Ih P 100 > HIHRE7KER 18.80 %
50 —E—WIEA 7K # 21.80 %
’ 0 . . .
0 0.2 0.4 0.6
Q 01 mm. -
” ) 8 )
I , 3 pi=as +bs+ct+d
3 2
B s~ g AWlZJOI(as3+hs2+cs+d)ds



23

(0<<s<si,a,bcd ,

p2

(0<< s<<

101

RERME /)

12
10

RERAE /)
S N B O 0

10

10

( 800kPa),

s
pr=kstz

AW, = ﬁf(sz)ds

s2, k, z R

O # sy

| m R

218 18.8 15.8
AFIEE & KRS 4

L O RS
| E AR

1.229 1.399 1.588
ART % B

10 ,

(5)

) (6)

10.

9. 10
2 2
2
(5) (6) ,
[13
2
2
o
INCE
ks T z)ds
A, 0 ( )
"= Ay 3 2 (7)
. (as’ +bs" ++d)ds
r 2.
2 r
/] al r
1 588 9 86 Q 45 0 046
1 399 517 Q10 Q 019
/(g em?)
1 229 133 0 002 0 001
21 8 2 84 0 08 0 028
Y 18 8 6 30 Q15 0 023
15 8 8 14 Q25 0 031
2 . 7
, r )
r T
2 r -
( Il ) s

B

r=AC+B  (0<Pi<Cann), RI™>0.99 (8)

0.05
ool oo
= .03 ’
~
0.02
0.01
1 1 1 ]
0 05 1 15 2
FEE /(g-ecm™)
11
(8) , & ,g/cm3;A,B

(T4 %260 M)



26 2008 1

1, , h=5m, 2) M atlab ,
Y=22kN/m’, E.—
49 95kN/m, z=1 67m,
H=Q 6, fa=140kPa,
: [ 1] , .
x€[0Q 4,1,y €]0,2]. [ 5] [ ,2002,22(5): 67-69.
1. [ 2]  GB 50007—2002
1 [ 3] . MATLAB 6.0
[ M]. : ,2002.
* Y [ 4] , .
(5] 0 400 1 392 . , 2004, 18(5): 28-29, 33,
Q0 402 1 406 [ 5] , X [J.
,2007, 21(2): 33-35.
3] ’ [ 6] s . M atlab
. ; . [J. , 2007(6) . : 53-55.
x=0. 4m, [ 7] ’ ’ ]
xt+y=1 8m. (1. . 2005
« » K.=1 454> 1 3, K= (3):31-36.
1L 706> 1 6, puax =163 856 kPa1 2f.= 168 kPa, [ 8] .
. [J]. , 2002,
4 24(2): 56-59.
1)
:2007- 09-17

(L% 23 W)

A=0 1233, B=—0Q 1515; r

2

’

ma=0 082, L. . 2006( 1) 11-

Q=1 89g/cm”. 1>
4 [ 2] , ) )
| « » [Cl//
) ’ , 2004; 47-50.
’ [ 3] )
; ( ) [J. , 2006, 20(6): 98-100.
, [ 4] . .
2) ). . 2007, 21(6): 19-
) 2.
o [ 5] ) ) .
3) [J]. , 2005, 21( 1): 29-
31.

4) . . 2007-12-13



