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Experiments on Yield Stress of Soft Muds
with Vane and Slump Tests

Hiroichi TSURUYA*
Shuji EGUCHI**
Jun TAKAHAMA™**

Synopsis

A yield stress of soft muds is an important rheolegical property which represents the
critical stress for the initiation of mud movement. It has been mainly measured by
a coaxial-type rotary visco-meter. Since measurement with this visco-meter is so compli-
cated, more general and simple methods are required.

Vane tests and slump tests, which are commonly used in the field, were adapted in this
study. Three kinds of soft muds, kaolinite, bentonite and Kumamoto mud, were used in
this experiment. Flow curves and yield stresses of these soft muds were investigated with
the rotary visco-meter. Vane tests were conducted to obtain the relationship between the
shear strength and the yield stress. The relationship between the slump value and the
yield stress was obtained by slump tesfs. Main results are as follows.

(1) Flow curves for different water content are classified in three types. Two kinds of
the yield stress, 7,; and 7,3, are defined.

(2) The stress-strain curves in vane tests are classified in two types. The first type has
the maximum shear strength Tp in a small strain range and the constant strength r, in a
large strain range, whereas the second type has only 7, The yield stress is estimated
from 7, by deducting the viscous resistance in it.

{3) A single relationship between the non-dimensional slump vatue and yield stress is
obtained for the different kinds of soft muds. A slump-stress curve which is obtained by
a simple assumption agrees well with this relationship.

Key Words : Soft Muds, Yield Stress, Rotary Visco-meter, Flow Curve, Vane Test, Slump
Test

# Chief of Hydrodynamics Laboratory, Marine Hydrodynamics Division.
** Member of Hydrodynamics Laboratory, Marine Hydrodynamics Division.
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+ 2293 26.3 105.3 95.0
255.0 10.0 38.7 40.6
7 285, 7 7.0 13.3 15.0
313.9 3,63 16.0 16.8
e & iR 87.0 125.9 1010.0 206.7
98.9 50.0 346.7 85. 3
111.3 26.4 130.0 36.0
122.7 8.7 76.0 31.9
135.6 5.0 50.0 28.0
152.7 3.8 21,2 13.1
173.4 2. 06 7.5 6.7
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