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Measurement of soil suction in laboratory and soil-water characteristics
of Shanghai soft soil

AR, EaE, EEXE’

L@ PN U7 i N S i W = I

Liff 200092; 2. L E AR CE, DR GLED

KEER: Wy VBHT GRARD i AR TUKERIE: L

hESES: TU447 CHRERIRED: A
TEEEN: ARA963 - ), T, LRI, W15, £
0 3l B

+ = AKRFAE B 2R RAE T AREAN L P S kR
SRR R R, HS e LA K R AR 1)
55 i 1 AR S I A AN L K CRRRE KD fiE
Jo HARERAE Hh 2 A2 AR AR 1 TR 1) — T 3
AAKRR, EBIIE. 9205 T 7 Hl
HuIpe Z ok [, fE RS, TR
(BRI 7 E B 2l I SRR, AR ) TR A Il
S AN L 1) L ACHREAE it 2 54 Y 1 v R L 2 ek n
AT, BRI, /KA AERIF S L SR R 1 ) 205
d, AT R,

B A A R R R . R K
PR R, AR RA R — N 0.5 ~ 0.7 m (|
N D R N =l o B - ) B -3 5 )
(DGJ08-37-2002) "), {EXF -3t~ Tt Tk 2 v )
BRI HiTHTCA b (R B SESEIN DA Ry T g i
BUR R W 5 5 R i R KA e sh A 5%, AR A7
KAFEE. i, 76 Ll DT AR - ik,
[ FLAT A T2 A S b i s

A A N TP 3 AR I TR I ] 3 0 B R
PR LB R b, R T AR ST A
TR S EE AR B, BRI X 3 iR B b T
PRI RS e PR 2 T ) AR . e U b S A
(= AR, WF9E T R XK LSS on oM
B 5 K AR . XS B AR R R AR S
T, WS EKEZME—FEIEA. WESEAN
Bz fy g X 1B 4 K28 TR, Bz Sl 7 1
KN EEKEZRBIRR .

ENABN GRAD L5 ERSERE F, Ak
M X OBy ok L RS0k 1) 1 LK R AEREAT
T EPNSERBIIT, SRICT AN 2 0 KRR i 2k,
I T 43 ARSI 2 0 SE A GE AT T M5

NERS:

1000 - 4548(2005)03 - 0347 - 03
AT, I AIIREEHR . ARt S O A
13 T R EARHF T
AU PR AR AR _EdE A . Lk
53 90 R SR K JTORE L AR R ok . LR Py EE
JEE P PR WA 1.
# 1 AT RS YEHFERIER

Table 1 Some physical and mechanical property indexes of tested

soil specimen
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Fig. 1 Schematic setup for vapor phase method
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Table 2 Saturated salty liquids and covresponding vapor suction

TR AR % J)/MPa
K,SO, 4.2
ZnS0,4.7TH,0 12.6
(NH,),S0,4 24.9
Mg(NO5), 82
K,CO;4 113
LiCl 309
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Fig. 2 Schematic setup for osmotic test
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Table 3 Brix of PEG 20000 liquids and respective suction

GHBrix /%  25.6 22.0 15.0 7.4 2.4

W J1/MPa 1.740 1.150 0.440  0.088 0.008
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Table 4 Relationship between suction and S; of soil specimen
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W J3/ MPa SIS SHL
0.008 93.29 95.66
0.088 75.49 89.27
0.440 60.70 80.27
1.150 49.12 67.37
1.740 34.71 61.52

4.2 21.40 42.29
12.6 9.99 26.94
24.9 6.66 22.24
§2.0 4,28 14.99
113.0 4,27 13.71
309.0 3.33 12.00
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Fig. 3 SWCC of Shanghai soft soil



5533

HORES, AF RN

W5 AR AE 349

FEIL S BN B, JUF BT AT b i FLRA 783 2K
FEIL PR B S E R A . AR Bh, B
W Sy BaR, KRR, Ho Bl 44 i g AR
Fro FLBURIFLBE P A A2 300 1 i 5 VR ) (R 11 184 K T e
BEREAR, due 5 W) (1) R B vy 3 SS0VR AR 5 11 A e ok
HMALE . TN BRI I B L R A B Ab T
PZH B 1) A, Tk T A R HE R T K
Bt R AN FER B S, 4 AR P A TR AN B2
AR T AR A R B Rk, MR 4 BeAR
AR, AR TN, ﬁ L%Lﬁﬁuiﬂm
B RER K. MORIER A% B S AU SR A B A
&&ﬂ?%ﬁ,m¢WWi%WM%t,ﬁ%ﬁﬁﬂ
HEEEY, WA, EXNTREZHNEES.
SRS, R BT R AR A I CHIE L% 5D
wﬂ%hﬁt—m%ﬁm&ﬁMT%mTtﬁka

B 3 RH, L ARURLER, 5 HEZK i I sk i A
HRAGA . [z, AR Aok o b ey, JLER
KA ST . AR, FEAE 2R 10 4> BEPERE Y, X T
F5 FERIR A4 b ) TRE K . BRI . R
Ji T 25 TR T AR A AR

4 % B

S EB T GRAMD % OMNT 2 MPa) 5541
i (M 4.2 ~309 MPa) 454, nl LS RaEAN I il
AN At - AKERIE 2R R . RE T GERHD
WS B A 3R T i K CR ik 1
Gk 0 I 08 ) G (10111 2 QO w55 L 3 G W @ g % 1
o R EOR D BEEUEAE 120 ~ 250 kPa, B A&
VT R 1B NIV N 15 1 %7 G AL O VR SO < =
A RO B IR, W40 AN B L SN B
o I BORE RS A B

A S A A A ik AT B R b s s

(CERMES/ENPC) 5S¢, FEIbA a0 1l . (R Jdi

iZ 555 0 1) Emmanuel F AT 8248 51 Dominique SE42 1117 B,
R MABAER AT PR, TR, M.

% 3Tk

[1] Lee Barbour. The soil water characteristic curve: a historic

perspective  [A].  Nineteenth Canadian  Geotechnical
Colloquium[C]. 1998.

[2] Fredlund D G, Anging Xing. Equations for the soil-water
characteristic curve [J]. Can Geotech J, 1994, 31: 521 - 532.

[3] James M Tinjum, Craig H Benson, Lisa R Blotz. Soil-water
characteristic curve for compacted clays [J]. J of

Geotechnical and Geo-environmental Engineering, 1997,

123(11): 1060 - 1069.

[4] Jean-Marie Fleureau, Siba Kheirbek-Saoud, Ria Soemitro,
Said Taibi. Behavior of clayey soils on drying-wetting paths
[J]. Can Geotech J, 1993, 30:287 - 296.

[5] Mualem Y. Hydraulic conductivity of unsaturated soils:
prediction and formulas [M]. Madison, Wis: American
Society of Agronomy. 1986: 799 - 823.

[6] Vanapalli S K, Fredlund D G, Pufahl D E. The influence of soil
structure and stress history on the soil-water characteristics of
a compacted till [J]. Geotechnique, 1999, 49(2): 143 - 159.

[7] Vanapalli S K, Fredlund D G, et al. Model for the prediction of
shear strength with respect to soil suction [J]. Can Geotech J,
1996, 33(3):379 - 392.

[8] Cui Y J, Delage P. Yielding and plastic behavior of an
unsaturated compacted silt [J]. Geotechnique 1996, 46(2):
291 - 311.

[9] Komornik A, Livneh M, Smucha S. Shear strength and
swelling of clays under suction [A]. Proc of the 4th Int Conf
on Expansive Soils[C]. Denver, Colorado, 1980: 206 - 226.

[10] Van Genuchtten, M Th. A closed form equation for prediction
the hydraulic conductivity of unsaturated soils [J]. Soil Sci
Am J, 1980, 44:892 - 898.

(1] BIRE & B /K Pl s o R ST ANR L A e AW 5 TR Sk
BR[D]. B TR, 1998, 20(3): 27 - 30.

[12] SIRE K, MEHEZR. 2T AN R0 06 5 7K A 1R HOKS - b B 5 &
AR W E]. LML, 2001,77: 38 - 42.

[13] e S, ST, we e i 380 i R o Ak 3 L B B[] s g
TS [I]. o A AR, 14 () ¢ 19 - 21,

[14] Duilio Marcial, Pierre Delage, Yujun Cui. On the high stress
compression of bentonites [J]. Canadian Geotechnical Journal,
2002, 39: 812 - 820.

[15] Lagerwerff J V, Ogata G, Eagle H E. Control of osmotic
pressure of culture solutions with polyethylene glycol [J].
Science, 1961, 133:1486 - 1487.

[16] Kassif G, Ben Shalom A. Experimental relationship between
swell pressure and suction [J]. Geotechnique, 1971,21(3):245

- 255.

[17] Delage P, Suraj de Silva, G P R De Laure E. Un nouvel
appareil triaxial pour les sols nonsatures [A]. Proceedings of
the 9th European Conference on soil mechanics and
foundation Engineering[C]. Dublin, 1987, 1:25 - 28.

[18] Delage P, Howat M, Cui Y J. The relationship between
suction and swelling properties in a heavily compacted
unsaturated clay [J]. Engineering Geology, 1998, 50 (1-2): 34

- 48.





