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Stress transmission mechanism and effective stress principle of unsaturated soil
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Abstract: The main research results of effective stress principle of unsaturated soil several decades are reviewed. Based on the study of stress trans

mission mechanism of unsaturated soil, the description of three main effective stresses and the determination of effective stress parameters are also

pressented at any point in unsaturated soil body.
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Table 1 Physical indices of Wugong loess
b KRG K RIRTEE Bk 1%/ 9 R RE IR
/(g*em”?) ! % /(grem™ %) 2~ 0. 05mm 0. 05~ 0. 005mm < 0. 005mm ! % ! %

2.72 17.5 1.29 16.5

62.8 20.7 28.7 17.5




56 sk

AN

2001 4

4E

H AABC ACD.E,,

' m-1— Cl.u
§- &
JE BRI
(fi+ Vapi— fi%pis1— Goipi1= 0 (25)
P X

%81/&— 0,€| enff4

Cw - Cl+|ﬂ+1 !
= (24
€1- & (24

K, fi=

G-1= ¢ Fﬁﬁ)&ﬁrﬂ
Bi(pis1— Wair1) = ci(pi-1—
BiXii(ua— wy)iw1+ X1 ua—
a) WIUHAE
WX = X=X, AN (26) TG
Xe1= [Bi(pis1— wair1) + ci(pic1—
Ail(pi— wa) /[ Ai( ua—
Bifua— uyw)iv1+ cifua— uy)icaf.i= 2 (27)
b) J58:4H
X A X X, N

Api— CPi— Bi(Piu, -
- Bifu,—

i=345..

1)ag= A, fig= B,
YIU(10) ATAF Ai(pi— wai) -
Uai-1) — AiX(Ua— wuy)i+
uy)i-1= 0 (26)

Wyi- 1) -

u’\\;]f+

Uiy | )

il4‘:\\') i+ 1 (28)

Xy =

4 LG EREEIE
4.1 RIGHERE N

TR NI ZFr I R 3 m A A R R L, £
PEFEAR LA 1o OFF b B 1 1) 1T A5 8 em, ELAZ 3. 91
A R R AR Ak, 89 D)3 2 0. 0107 mm/ min,
Serd Rk, SEBRIEa A, Tt B R R, AHEK, AR,
WME FLBKE S FUBRAE I AAAS . BT P AN HEK
AHFA . BIUISARIGE 0— oy, &, &, wa uy, RETTIEL
VELSCRR] 7], B2 RiAR S R 28 L S
4.2 BHHEH

(1) X, ZEfe AR

5B 5 i JE o= 50, 100, 200, 300, 400 kPa 1)+
% g- & HIZREL 75 4 md JRIEAE XS REFYT w, wy #BARA
3(22), (23) 193047 L g 20 b 1) 2 A 1 5 it 2k
g- X, WLE6.

(2) &6- ¢ FAM%

¥—HlE oy T &, q, wa u, FIE 6 H 2, AN
K(12), TTUAE] & - ¢ PHMIL, WE 7 Hi%s.
4.3 BHIEKRLAN

(1) X, 2R

FE 5 PR o3= 50, 100, 200, 300, 400 kPa [ €
- &8 - u, Ml & - w, MG RAR AN 27),

x, hzk, WE 8.

(28), 135 & -

£ 500
=2
P 300
)
= 100
—
R
£
S
3
(b) FLIEZE 4. 42
BE5 S, =45% =HERR KL
Fig. 5 Triaxial compression test curve( S, = 45%)
6 r
!
2 -
=
2
0
-
..4 L
M6 - x#is
Fig.6 &- X, curve
600 |

4/kPa

€1 /%

E7 g- ql #hk
Fig.7 &- ¢ curve
(2) 8- p KR
F—HEE o3 T &, p, w,, u, FIE8H X, /RN
R(10), ATLAEH] & - p HHEMLE, WIE 9 FiR .
4.4 BERT

Ay B R AR T ) e 2 45 R, IX HLOG R T SR



JHS SV A6 . AR 82 A% i LR S5 AR08 SRR 57

Ny
0 1 L 3
0 5 10 15
&1 /%
@ 8 E| - 4: E?-%
Fig.8 &- X, curve
480
wesssemsmene 400
L e «300
= 200
“a‘ e
160 o
e | ()()
. | 50,
00 5 10 15

£y /%
B9 S,= 45% feg- p #higk
Fig.9 &- p' curve ( S,= 45%)
FECTERHE N . FRIE 7 s nT LR AR BT 8L 7
g0 F, HAT LU BRI BT ) T R
(1) il qr ForsmpE
il gr= (01— 0y); ZRMEARK
(0= O)i=d + [p~ ua= %(us— uy)]an®(29)
X, (0,- 03)'}= (01— O)i— X(ua— uy)¢¥HEE
0y = 50, 100, 200, 300, 400 kPa il Wi (B ¢r, pr i
F, e WE 10,

600

400
£
o
R . *
= 2001

0 1 1 J
0 200 400 600

P /kPa

B 10 p- g BAZ(S, = 45%)
Fig. 10 pr— qr curve ( S, = 45%)
M 10 #1743 d = 121.5 kPa, tan® = 0. 9627, i
GRH A 15w A

' Osin ¢ 6(" cos ¢
tan ® = T, = . 30
an 3—- sin? ‘ 3- sin®? (30)

ATLL B AT ¢ = 57.533 kPa, € = 24.506°

(2) Al T FRRNE

I T R s A RN

T’r = c’ + [ 0= u,— X{uy,— uy)/tan ¢ (31)

X, X= (X4 X3)/2 .

K E oy = 50, 100, 200, 300, 400 kPa A8 5
{4 0y, Oy THELH, HLFURPEC LR, WL 11 i A
5 .cr = 51 kPa, ¢ = 23.96°.

600
p 400
fé‘- 200
0 1 | }
0 500 1000 1500
o} /kPa
1 BRWDBELERECBLE
Fie. 11  Mohrs envelobe of Wugong loess
5 &% it
ARPRLAN A H T WA i R ) A7 A, A 25 R W 0 R A
fE— R =AER A —E . 7R EHE T AR

(PR SRS VA /AW 35 /A B i e YA L AL
#5t, EERMIEG U IBEL X, X, X3 b 7E =4
BRI T A RIS H X, X B E 7% .
PRI AR AN R 3 = BB R BT 3 07 VAR 4T T 36 AIE,
RIEA BF I

SE ik

(1] EbF A W, 55, deor AR RTRG 4 L9 BE A [ &AL %

b By PR SR €] bR REE AR AL, 1965. 346~ 376.

PRBRIT. - Ao 5 RO AR B BRI o (4 45 0 A JEL B SRR K GE

LB VP T R) . 7 51w RUKRI R AR, 1963,

[3] BRIESL, TARE, e . AR R = f 47 B8 R )) . &
+ T RS 1994, 16(3) : 62~ 69.

[4] Blight G E. Effective stress, evaluation for unsaturated soils| J].

[2

Journal of the Soil Mechanics and Foundations Division, Proceed-
ings of the American Society of Civil Engineers, 1967( SM2) : 125
~ 128.

[5] FESCN, W 3, 2 . AR WA b /9 47 RN 0 2 Bt 5t
[J]- 7KF 2246, 2000( 12) : 82~ 87.

[6] X ZE4R. AR AN - g 2 0 AR 1 6 8 & ) WF ) 5 7 A 02 g
JE IR ARG D) . PG 22 78 22 B T4, 1999,

(7] SO, REE %, G LR FR AN UK 3 o = il 58 T ik
FELI]. KA1, 1996( 1) : 47~ 52,





