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Abstract

Two methods are used in determining the stress state of simple shear tests in the
discussed paper. The authors state that the second method is proposed by Oda
and Konishi, based on the distribution law of contact force [1]. However, the
relation used in the method is found by Roscoe, Bassett and Cole from
experimental results [2]. In addition, the determination of the constant k, which
usesk =1-K,, is problematic in the discussed paper. First, the equation can only
be deduced after some assumptions are made. Second, the value of k will not be
a constant if the Ko changes.
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The authors present an interesting paper on radial strain behaviors of soil under
direct simple shear. Two methods are used in interpreting the stress state of
NGI-type simple shear tests, which are “pure shear method” and “a method
proposed by Oda and Konishi [1]”. The second method is based on the Equation

T

5 in the discussed paper: =ktany . The authors describe the equation only as

Ve

an assumption made by Oda and Konishi [1]. However, this equation is already
proposed by Roscoe, Bassett and Cole [2], based on experimental results using

Cambridge-type simple shear apparatus. This relation is then validated by other
T

researchers [3,4]. Fig. 1 shows the linear relation between and tany . The

O-VC

figure includes results from constant load tests on Leighton Buzzard sand at
different stress levels and relative densities, with different stress or strain paths

[5].

FIG. 1 Relation between -~ and tany in simple shear tests [3,4].
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The physical meaning of the constant k is not clear [4], and it is independent of
void ratio, as shown in Fig. 1. As a result, the value of k value should be
determined carefully for different materials. In the second interpretation method,
the authors used an equation: k =1-K, =sing, , to calculate the value of k.

However, this equation can only be deduced if some assumptions are made.



Stress ratio, E:M, can be obtained by inserting Equation 7 and Equation 8
O'l+O'3

in the discussed paper, which is
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At the start of shearing, -~ =0 and samples are at a K, consolidation (E =T ),
+ 0

v

which gives

1-k, K
1+k, k(2-K)°

Solving the equation, k =1-K, . This relation is built on the assumptions that the
sample is at the beginning of shear and at a K, consolidation. Therefore,
k =1- K, cannot be applied during shear. Moreover, in the “A” series tests of the
discussed paper, the value of Ko changes during shear. When the value of k_ is

not constant during shear, the relation between _*_and tany becomes nonlinear

JV(I

if k=1-K,. As a result, the use of the second method in the discussed paper

does not provide an accurate prediction.

A method that can determine the coefficient k in a NGI-type simple shear
apparatus is described by Budhu [4]. The value of k is determined from
experimental results. The method assumes that at maximum stress ratio, the
principal axes of stress and strain increment coincide. Recorded data shows the
assumption holds true in simple shear [4,5,6,]. Adopting this method, the
coefficient k can be calculated by Equation 1:

icotgg

\

K =

at(Gi)max (1)
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Where:



& = rotation angle of principal axis of strain increment, £ can be calculated
directly from boundary measurement.
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