DOI:10.16285/j.rsm.2008.07.025

2008 47 A Rock and Soil Mechanics Jul. 2008

XEHHS: 1000—7598—(2008) 07—1783—05

W 73 3%+ 55 05 Ak = 5 STk B BE 7 38 5 T S 4

M A6, 3LAEL, SR, MRAERC

L R B LD SURT b2 5 TR K RS s, il 4300715 2. RBUT B CR BEHFSERE, il 430023)

W OB X R - KRR AE i SR TR MR - BUBY B B () A AT T IR AT N RS R =R, DR
TIRTTIEAR 59 MM 1) AR AE il 2R R4 R (I AR BB R S8, IR S5 S S B e s A X o (et
ATRFEG, 230 T 5 om B A s R . RIS HR B, ARVURI JSUIR I b (R 950k 1) 8 ) R A1 B T ) TR AS TR T A4k, AR
RURY. 7 5t RV 2 (1T 000 a8 B B DT R 5 P I A O, AN TR LR " W ) 0 S BE PRI D koA IR, sRMLBESR ) 7, 5RO 456
WHRBORR

X B O AR LoKERERRZE; AR Wy BuByeEAE

HESES: TU43 SCERFRIRRS: A

Experimental study and predictive analysis of contribution of
matrix suction to shear strength of weak expansive soil
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Abstract: Several formulas for predicting the shear strength of unsaturated soils by the soil-water characteristic curve (SWCC) are
summarized and discussed. The SWCC and unsaturated shear strength parameters of intact weak expansive soil from Jingmen City,
Hubei Province are measured by the pressure plate and unsaturated triaxial apparatus; based on the comparison of the test results with
the predictive values of the several shear strength formulas, the limitations of the formulas are analyzed. The results show that the
friction angle of the net normal stress varies with the change of matrix suction for the unsaturated intact expansive soil. According to
the double stress variables theory, the contribution of matrix suction to the shear strength of unsaturated expansive soil is associated
with cell pressure and different in different cell pressure levels; it is suitable that the variable characteristic of the apparent cohesion
7, with suction is described by power function.

Key words: unsaturated soil; soil-water characteristic curve; expansive soil; suction; shear strength

FE AR BRI i SOKOR AR TR I T K
BN BEA K T M TR IR H a2, JFi
AR o0k TR B 22 ek A 25 m, o

1 % &
TREPIEE 1k T AR, Rk

VAN 0y 2 B R S i ok R - i B T
TS AR AR 5 s A P E R AT JUE TR, 2
PR Iy 2Tz, AR R IR
e AMEN. 2, FOREEES R AT, ML
FAETREN . i, DU 4 A F O Rk
Bl o Ay, ST I VAR A Ly e A 5k,
SEAESN AR L) 7 BAR TR T A Ro& A
K 5 S R KR R, TR B KR
PENMEER, PP E I KEE L, At

Wk H . 2006-05-28

JSE AR TR P L RA ST AR SR I ST 4R 2

ANSLIAGN T 353 AR BBy 5 T 23 5,
I3 % BRI 7 I E T ISR 95 I K ) -k
RHE T Z(SWCO)FIAF AN HT BT S 82, ik g 45 R 5
Ao A PR AT 70 B A

2 AR e 2 5

AT 58 E PR DL Mohr-Coulumb ¥ ) 24 3
fii, HErEMImE A XA TR Z A,

FEEIH : EE ARRHARE GBI H (No. 40772185); AL TF4EAS HAA G2 H (No. 2006ABB012).

1981

E-mail: chenwei04@mail.gucas.ac.cn



1784

DiF
H

2008 4F

—2&J& Bishop A xk:
r=c'+[oc—-u, + y(u, —u,)]tan @' (D

Y —25 4 Fredlund IR 11 AR BT

r=c' +(oc—u,)tang + (u, —u, )tan " 2)

A I NFEREE T U, HALBRA s )5 U, K
FUBUKE s (uy —uy YNEEUR )5 @ A RN B
sy NABN T RE, FERCT AL
(o —u, BRI AE BT Y) T LAk N ) o N
FEJTU ) 13 S )T BY i P 1 R P PE A

Bishop 2~ xR BN = (1A 308 ) A N
SRR IVIE G Edl| ST YN SR SN RN PN =
A VLR L ) 5 AR, S AT H A R
Mohr-Coulomb 515 A x0. ZEE A GEIR 4F Hufg s
ARV AR R 1, RIS SR N ) S50y A
DUBFIIE

Fredlund® Ak, (U 20N 33X — 1 SR 2748
TEAE LA RGOSR A L )2 i, s I N
SO T (uy —u YWE R 55— RS N J IR AR B KAl
AREAN LN PR, R TIRE AR (2. ¥
HEL (D b, ARG o K F RE y — S
PRI BE(R ARG, TR A 22 ke 5 SR R4S

N (D (2 #HE TN T TR SE BRI &
T, VFZ A iR R e PR AR e sl R R 56 B 1
E51 a1 e YA e | X S i T 18 /AN W

Oberg 0Ny, y RWT ARSI F KA
FITHIAR o S LB TRIAR B B 5025 A, / A, » I H AL
RIREERACE R L o0 £, R 22 n D2 1. T
SEAFR T LR EEFIW g FRT AN L B Y s
ALK

r=c'+(oc—Au, /Ay — Au, ! Ay )tang’

L r=c'+[o-Su, —(1-S)u,]tan ¢’ (3)

F IO AR B S, PTAAN

r=c'+(c—u)tan@' + (u, —u,)Stang’  (4)

Arbe SR X Tt UE R R,
H1 B W (R R AR B N2 1%, 1% a5
{EAEAE SRR, — oAy, i%aE TP 1 uk
Gy

Khalili 25 PV 8 e i 40 07 fib A 13856 2
s TR T ARV AREL g R AR IR RS
HZ 2R R R A

PEraxAEH T MM+, o (u, —uy ), AT
AR -

Vanapalli fll Fredlund 257F 3Cik[6]4EH T H +-
AKREAE 1t 2 AR 40 BY 98 B 2 KR Tt 2 i )
SR PIPUBY T 7, A PE T AN

Tus=(ua—uw)(g_§]tan¢)’ (6)

N T

X 6. 0, BB SRR UG KE: 0K
55 B IR B FARRR S 7K o 0 Trm e, K
RETHRIRRME L, B S ACRAELLIAG, 45 0, U
K, AR S ETRIE RS .

LAY, SRR LB s T
R i 22 SRR

7 =c'+ (0, —u,)tan @' + 7 D)

A 7 =a(w, —u,)’, a- b N EMES%, e
T RMER ) 7, SR FFE TR RBOR R

WAL, B2 FE WA, WINPT R
Tk E XL %), Orenciol' 45 H T FH XU i 25
BR ECTIUIN RN - B R RE R ] TV, AR E
YR R S L ST LR R AR DUy s 2
B, EEGR, HIEHTRAIE, R
R, WML R S N, i 2k
R 5RE AN IEARE e T TR L 6Tk
LB ILADFR A R R L, I T LY AL R
VIBEAG VR TT S O 45 R R AE 55 A1 JE AR BIF ST 3L
Ty,

5 b, ERNAMEAEMR 1 E R S
T ZITHMTURA, WA T E R, (HEE
PR B TE R 58 BB A RIC A VF 2 HME AT RN
te BT ENAMERE R, R2 5% N THSEH
AR R, WA AR AN L R v 2 4 S I
S o R P PRI B, AR TS

3 RIS

31 R

W EH BRI, S, RREERE,
RO, R aaEY, HOEARREE
W1 5% 2. HUELr W, ZE MR, R
EREE)A S T s W A e AN YN TR e e
TR Pt 20 ) 52 by R A U, B 38 Ik 1



FT7H

M 155 W ond s I K it B2 o R PR 1k 7 9 5 il A 1785

x1 BWRHLRYESE
Table 1 Physical properties of the tested soil

Eiftap e Eiftap HAY
KRG IKE % 21.1~223 Y/ KN -m™ 19.9
b 2.72 TR/ g+ cm® 1.68
H Rz % 42 B/ % 42.1
i 73 0.26 IAPEFREL 212
4R/ % 9.9 RAEH) % 6.3
KA S Yo 0.76

R2 TR SRR R

Table 2 Mineral compositions and particle component

WAL 74 % WOkLAL%/ Yo 4 %
A 35+ <2 um 15.0
5 — k) 5+ <5 um 29.5
[ 40+ 0.075~0.005 mm 573
UEES 20+ >0.075 mm 13.2
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Fig.1 Soil-water characteristic curve of the tested soil
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Table 3 Test program and strength parameters

FERW S ORENG R R KW )/ kP, GHEE

/ kP, 50 75 100 c/kP, @)
0 17143 20547  239.53 336 239
100 27144 31194 34401 60.7 26.1

200 35632 402.97 45655 712 30.3

400 44457 49143 541.82 88.4 316

500 47107 53041 57698 112.8 29.5

600 508.16  550.18  607.23 123.4 288
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Fig.2 The comparison of predictive values with test results
of shear strength
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