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The Authors presented an interesting study on the influence of normal boundary conditions on
the behavior of sand-geosynthetics interface during when-shearing. The-Discussers would like
to raise issues related to the application of boundary conditions in direet-shearersimple shear
interface tests. When interface shear test is analyzed it is not possible to completely separate

the behavior of the interface and the surrounding soil in the upper part of the shear box (Boulon,

1991, Fakharian and Evgin, 1997). sce Figure la. In case of CNS or CV interface tests some ——

s-should be considered:

the following corrections

1. FhefirstisCorrection related to the compressibility of the inert zone of the soil in the
upper part of a-the box;
2. The-second-ene—isCorrection related to the compressibility of the tested material

(geosynthetic).
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In case of dilatancy within the interface, the compressibility of the soil in the inert zone erand

the geosynthetic material will temperrestrain the increase of the mobilized normal stress during

shearing. On the other hand, when contractancy within the interface is observed, the mobilized
normal stress will be reduced during shearing due to unloading of the soil in the inert zone o

and unloading of the geosynthetic material.

Authors estimate the shear zone thickness as 3.5 mm (dense sand-WGTX interface) and 4.24

mm (dense sand-GMB interface) based on PIV analysis (Lashkari and Jamali, 2021). As the

thickness of the soil sample is quite small (11mm) the ratio of sample hight to sample width is

equal 0.11 These values lower then used soil sample thickness (1 1mm). Consequently. the s as <

zone—thickness—will-be—muechhisher—Discussers are interested in Authors opinion on the

influence of grain size and small aspect ratio of samples on the strength mobilization in simple

shear apparatus. this-subjeet: =

As an introduction to the analyzedeensidered problem, Let-let us consider simple, one

dimensional elastic compression of the soil-interface modelled as a series of springs £y (normal __—=

stiffness applied to laoading cap of the box), k> (normal stiffness of the soil in the inert zone, =

and k3 (normal stiffness (compressibility) of geosynthetic).;where: e

1 | ctiffines bilicdof o
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Taking into account simple ealeulations-of-the-foree-vertical stress equilibrium-duringshearing

in the set of springs we getobtain:

AO'n = klel = szxz = k3AX3 (1y—— =
Or
Aoy, = k(Axy + Ax, + Axg) Qr——=
=t —+52—+23)

where Ag,, = change in normal stress during shearing: k is—= resulting normal stiffness. Jx; = —

loading cap normal displacement during shearing, Ax, = inert soil zone displacement during

shearing, Ax3 = geonsynthetic deformation during shearing.

The resulting normal stiffness can be expressed as:

_ kqAxq _ koAx, _ k3Ax3 (3)/ ES
Ax1+Ax,+Ax3 Axq+Ax;+Ax3 Axq+Ax,+Ax3
klxt
Je:.—
sl ol
In case of CNL condition k—=0is—zere, k> =0—and f;=0(ne—vertical stress—change during (i —
(__
. . . . —
shearing)-so-theresulting normal stiffness f-is-alse-equalzere=0. %( —
D

VUUU

WhenCV-condition is-applied-Ax.i 0 andd I L stiffness i las:

I — kahxy _ kzhxz (A
#® L

_JeZ%Z_k%ac%
x2+x3  x24+x3

Fhe-aboverelationissimplifiedif For 1Elow compressible materials like concrete or steel in

<

contact with soil are-censidered{x3=0jone can admitinduee 4x:=0. In this case the resulting = —
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normal stiffness will be equal to the normal stiffness of the soil in the upper part of the shear

box (k=k,).:

J2
One should remark that the resultingnormal-stiffnessk will be smaller than kjapplied-to-the
upper—part-of-the-box if CNS or CV conditions are used. Some corrections including the
compressibility of the inert zone or the geosynthetic should be thus considered to meet the fixed

boundary conditions directly at the interface level (in the shearing zone). The compressibility

of'the inert zone during the interface direct shear tests with CNS and CV was studied by Boulon;
(1991) and Mutraji;(1992), who performed pseudo-oedometric-like tests during direct shearing.
They suggested to use oedometric modulus or unloading-reloading pressuremeter modulus to
take into consideration the correction for the soil compressibility in the inert zone. This
correction will increase the-mobilized-interface frietion-and normal stress (and the mobilized

interface friction) in case of dilatant contact or decrease these—values-normal stress (and the

mobilized interface friction as well) when contractancy is observed within the interface. In this

such a way a-scale effects in interface tests (Batachowski, 2006) will be produced by a function
of'the imposed normal stiffness, being the highest for CV boundary condition. ##HThe normal
stress correction will be positive for dilatant interface and negative for contractive sei-behavior
within-interfaceinterface. Tentative correction for the mobilized interface friction/normal stress
is given on Figure 1b including the effects of soil density, interface roughness and grain

crushability.
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