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Table 1 Physical indexes of soils for test
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N (%) (%) (%) (%) (%)
Soil Specitic . . '
gravity Liquid limit | Plastic limit | Sand content | Silt content | Clay content
YL - 2.709 32 18 32.2 36.5 31.3
b 2.743 40.6 22.9 41.2 17.5 41.3
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Fig. 1 Soil strength—thermal diffusivity relation obtained from indoor test
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Table 2 Paramenters of physical property of solid, water and air
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. Pig. 2 Shear strengrh-density-water content relation obtained from triaxial test
at different confined pressures (cirele stands for experimental point and dash line
represents predicted line)

1) ioids>1988: HHRERRTHEMBENERSREN K, LREEIBAF,FLFARI, 50--51 5,



2 YA MM EHYRESFENS KEZRRANT 137

B SRy LA~ S
(1) EFEE—ERET, WEERSKEE BB BH RN XEGR)/NE
HERARFTE Do

(2) BkB—sEalT, EEKR, ﬁgﬁa:ﬁ?ﬁwtalf@mws@ﬂwmﬂi, i
RN SRR A BE, TAESWRENSBEER,

(3) BE—52, SKRIE, MR TAEE A RONIEEL LB BE; fidkE
B, 3 RO R B R B E e X7 a)/NE R RT3 5

V= ORI B R AT A R A MR, AT AR TR ZHEE 0.9 U
b R T TR b AR T B - E - Ak R R

AR AR & AR AT ARSI A , 3 4 R A BERE B o KRR
RAET: —B% TN AT EEREYE:; — BT ok R0, EHaE)
/NT 200KPa S FEAZ IR A BRI A K RIOE FAK, B2 SRR A KRR
TEEL I 005 T Ak B B 3, S MR R Ak ALK, (BB 6K B B
RGO K B AL 2(a)) s & 7k BRUE B FRIR IR 32 %4 B4R B AU ER 7L
FEMAR K, |

£ % X B

[1] #IE,1986: :ELAMSHRABNME, 18,5 18 % 15, 465110,

[27 mEl3,1963: XTEL-RYENUMMER SPLMRMEHER SRR, TI2M5 1145 1,53 6070,

[3] (EEE—,1960; BEERBDT: HOKEMIEABURE NKLRBIFTIR, B 6 2,58 4 2, 300—
30510

[ 47 MNichols, M. L, 1932: The Dynamic Properties of the Soil-111. Shear Values of Uncemented Soils. Trans.
of ASAE, 26, pp. 47—50.

15] Wells, L. G. and Treesuwan, O, 1977: The Response of Various Soil Strength Indices to Changing Water
Content. ASAE Paper No. 77—I1055.

[ 6] Lumb, P, 1970: Safety Factors and Probability Distribution of Strength. Canadian Geotechnical Journal,
7, pp. 225—7242,

{77 Lee, 1. K. (ed), 1974: Soil Mechanics—New Horizons. American Elsevier Publishing Conpany, lnc., New
York.

{87 Youssef, M. S, et al, 1965: Relationship between Shear Strength, Consolidation. Liquid Limit, and Plas-
tic Limit for Remoulded Clays. Proc. of the 6th 1CSMFE, Vol. 1, pp. 126—129.

[ 91 Ali-Hassan, O. S. and Mckyes, E. .1983: Modelling of Soil Mechanical Properties to Soil Moisture Con-
dition. ASAE Paper No. 83—1053.

£10]  Koipers, H. and Kroesbergen, B, 1966: The Significance of Moisture Content, Pore Space, Method of
Sample Preparation and Type of Shear Annulus used of Laboratory Torsional Shear Testing of Soils. J of
Terramechanics 3(4), pp. 17—28.

[11] Hittaratchi, D. R. P. et al, 1980: Agricultura! soil mechanics. J. Agri. Eng. Res. Vol. 25, pp. 239—
259,

[12] Yong, R. N, 1987: Prediction of Unsaturated Soil Strength for Traction Development in Vechicle Mobility.
9th conference of ISTVS, pp. 63—70.

[13] Miwchell, J. K., et al, 1969: Bonding, Effective Stresses, and Strength of Soils. Proc. of ASCE, J. of Geo-
tech. Engng. Div., Vol. 95, No, SM5, pp. 1218—1246.

{14] de Vries, D. A, 1975: Heal Transfer in Soils, in Heat and Mass Transfer in Biosphere, Scripta Benk
Company, Washington D.



RESEARCH ON THE RELATION OF SHEAR STRENGTH, DRY
DENSITY AND WATER CONTENT FOR CLAYEY SOILS

Shen Jie and Yu Qua

(Beijing Agricultural Engineering University)

Summary

Works by many Vpersons‘ indicated that it was extremely difficult to find the shear streng-
th-dry density-water content relation directly, so 2 wise approach is to find an equivalent
for shear strength with a prerequisite that it’s easier to determine the correlation among this
equivalent, dry density and water content,

By means of rate process theory, Mitchell etc. found that there is an unique linear rela-
tionship between shear strength and number of interparticle bonds, and this relationship doe-
sn’t change with soil type, consolidation condition, density and water content. As a result,
number of interparticle bonds is an equivalent of shear strength. However, it is a pity that
correlation among number of bonds, dry density and water content is still not known, so lo-
oking for another equivalent is necessary. Take a block of soil as an example, the second law
of thermodynamics can be written by ‘

U,—U,=W+ 90 (1)
where U is internal energy of soil mass, W the work done by external environment to soil mass,
and the thermal quantity absorbed by soil mass from external environment.

The period of the interaction between soil and plow is short in general, hence it’s accept-
able that the process of seil deformation is considered as an adiabatic process.

In an adiabatic process, variation of internal energy in a certain system is fulfilled by ch-
anging W; in a heat transfer process, variation of Q is the only way to chang internal energy in
a given system, so in the system of thermodynamics, it might be assumed that there is certain simi-
larity between an adiabatic process of soil deformation and a heat transfer process, because both
process can change the internal energy of system and W has an equal position in Bq. (1) in
comparison with Q. As a result, it’s admittable for us to try to substitute soil parameter of ther-
mal property for number of bonds or shear strength. Thermal diffusivity is a parameter whi-
ch denotes the ability of temperature conductance and has within a certain extent a clear rela-
tionship with dry density and water content.

The experimental relation between shear strength and thermal diffusivity for clayey soil
is set up. Synthesis of this relation and the representation of thermal diffusiviiy of soil propu-
sed by de Veries and Sato, yields a shear strength-dry density-water content model with four
coefficients. A series of triaxial tests of one kind of clay have been done, and the correlation co-
efficients for evaluating the fiiness of the model to measured values are above 0.9,



