F306HETH R | 2 Vol.30  No.7
2009 4 7 H Rock and Soil Mechanics Jul. 2009

XEHS: 1000—7598 (2009) 07 —1899—05

W R e S 5 i85 £ AR T HFE

AR, F AL o 2L, R K, £33

CLIAIGE RS A+ R TREBE E AR, Lifg 200092;
2 HH A AT R AL R A BT L, BiE 2000925 3 b RTRHUTRTSTRE, JEAT 100029)

OB B AR TR A TORAT, AR . RSN S AN (s Y, B
IR AL LS | 0 doetk, KA R RO 20 2 2 Mt A B ORI BT ST 2o FITE S i A, i LS | D S ok
Ny KB RRRNE 2> IS EE IR, TR HUZ . B A HUZ P 7 ORE 2D 5 Rk oA 3L
RO o AR LR G, e e IR |2 BRI, B33 s ml LU AN 1y 2 v AR 1) 8 1 R PSR
[FIRE, X T4 MNBIE IS IR AP B AL 1A B R L, AT LURE A 1 2 2 IR BEES o SRHNBHHE R RIBOR S ki
(MIP) oW S HRK T-BL BT TARMOVERIA . A A AR AP e s S v AT (0 LR P 5 AR AIE, - (RIS
XURR 2 B A T I KA LR R ) B IR, R SR S I SENME AT TR o AT FLR AR
S5 FORMUAREALBT LI 25 18 1 HoR A IR REMA, SRS AMESEP T 0 5 TR AL R . WITTET AR, (RN,
R B, A IR s S 1 IBAE 1K) B AR K R S i e ) A B, AR ) (Rt 2D, P 3 2 TRV
WA R AR, SOR HIZ i 22 (1 IR AT T M

X OB I WHZENE; mE AL BNA A

PESRS: TU443 XERFRIREG: A

Diffuse double layer theory and volume change behavior of
densely compacted Gaomiaozi bentonite
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Abstract: In clayey soil, soil particles generally possess negative ions, and form an electronic field nearby the particles. With the
function of electronic attraction force and Brown (thermal) movement force, electronic attraction force is much stronger nearby the
surface of soil particles, ions and polar molecules are closely attracted to particles surface that forms a close layer around the particle.
Outside this layer, the electronic attraction force decreases as the distance increase from the surface of the particle, and they form a
dissipative layer. Ions in the dissipative layer and negative ions in the soil particles surface form diffuse double layer. Based on
diffuse double layer theory, when the distance between two clay planets is known, the seepage force can calculate using the ion
concentration at the middle plane between two planets. In the same way, the ion concentration at the middle plane between two
planets is known, the distance between two planets can be calculated. The soil water characteristics of densely compacted Gaomiaozi
bentonite has been obtained using osmotic and vapor phase techniques under free swelling conditions. At the same time, the volume
change behavior of Gaomiaozi bentonite under unconfined conditions has been calculated using diffuse double layer theory.
Comparison between calculated results and test data has also made. Results show that there is a good consistence between calculated
results and testing records for the volume change of densely compacted Gaomiaozi bentonite under low suction.
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Fig.1 Schematic distribution of irons
nearby soil particles
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Fig.2 Double layer formed by parallel soil
particle-surfaces
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Table 1 Initial characteristics of the specimen
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Fig.3 Accumulated volume of mercury intruded with pore
size at different suction (unconfined)
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Fig.5 Relationship between e and s under
free swelling conditions
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Table 3 Physical and chemical parameters
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Table 4 Physical and chemical parameters for
Gaomiaozi bentonite
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