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Abstract — The dynamic response of cantilever retaining
walls under seismic actions was studied by means of 1-g
shaking table at the Earthquake and Large Structures
Laboratory (EQUALS) which is part of the Bristol
Laboratories of Advanced Dynamics Engineering
(BLADE), of the University of Bristol. The soil material
used to build the geotechnical model consists of dry,
yellow Leighton Buzzard (LB) Fraction B. This soil has
been used extensively in experimental researches on
shaking table. However, no information on the dynamic
behaviour at low confining stress is available for this
soil. To fill this gap, dynamic laboratory tests were
performed at the Soil Dynamic Laboratory (DynalLab)
of the University of Naples Federico II. The main
purpose of this experimental activity was to evaluate the
dynamic soil behaviour of LBS-fraction B, by means of
Resonant Column tests (RC) and Torsional Shear tests
(TS) at several confining stresses and different strain
levels.

I.  INTRODUCTION

In the last years, a wide experimental study on the

dynamic response of cantilever retaining walls under
seismic actions was conducted by means of 1-g shaking
table at the Earthquake and Large Structures Laboratory
(EQUALS) which is part of the Bristol Laboratories of
Advanced Dynamics Engineering (BLADE), of the
University of Bristol [1], [2], [3], [4], [5]-
The soil material used to build the geotechnical model
consists of dry, yellow Leighton Buzzard (LB) sand BS
881-131 (silica sand with sub-rounded grain shape),
Fraction B (Dmin = 0.6mm, Dmax = 1.18mm, D50 =
0.82mm, Gs = 2640Mg/m3, emin = 0.486, emax = 0.78),
poured in a shear-stack box at different relative density to
make different base and backfill layers.
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This soil has been used extensively in experimental
researches on shaking table and a wide set of density and
resistance data is available [6].

On the other hand no information on the dynamic behaviour
at low confining stress have ever been achieved.

To fill this gap, dynamic laboratory tests were performed at
Soil Dynamic Laboratory (DynalLab) of the University of
Naples Federico II. The main purpose of this laboratory
experiments was to evaluate the dynamic soil behaviour
(LBS-fraction B) performing Resonant Column tests (RC)
and Torsional Shear tests (TS) at several confining stresses
and different strain levels.

The THOR (Torsional High Output Rig) cell was adopted
for the tests. This device is provided with two pairs of
proximity transducers (proximitor 3000) with a full scale of
+ 1 mm and + 0.1 mm: in this way measures of small strain
could be achieved during cyclic torsional shear test
spanning from y:10'4% to yleO%.

Specimens to test were made by “pluviation” method, at the
desired density.

Two levels of density to be tested were selected: loose
(15.07 kKN/m? or less) for the backfill soil and dense (16.14
kN/m® or more) for the foundation layer.

II. TESTS PERFORMED & RESULTS

To apply the confining stress, a special device to operate
with vacuum was set up.
Controlling the vacuum pressure, Go and Dy on the same
sample at several confining stresses p’ could be measured.
From this data the Gy(p’) (Fig. /) and Dy(p’) (Fig. 2)
relationships were carried out.
As expected, torsional shear results show that the more the
confining stress is high, the more the modulus shear is high,
but the quantitative relationship depends on Relative
Density (Rp) of the specimen.
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An f(e) function “ad hoc” for the material (LBS-Fraction B)
can also be defined to better interpolate the data.
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According to the “Elastic theory”, the small strain shear
modulus Gy can thus be calculated as

Go = ngZF(e) (O_Imo/pa)n 2
where p, is the density of soil particle, and the F(e) function
is

F(e)=(B—e)?/(1+e) 3)
To take into account the effect of void ratio on the shear

modulus, the measured G, was corrected by the function
(3). The results are plotted in Fig. 5.
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Fig. 5 Dependence of Gy/F(e) on confing pressure

IV. G-y & D-y RELATIONSHIPS

From data, G-y relationships at different confining
stresses were also evaluated (Fig. 6).
The experimental results show different G-y relationships
with the confining stress and the relative density, and a very
sharp G/Gy-y relationship, where the experimental points
are well interpreted by a Ramberg-Osgood model (Fig. 7).

Damping ratio evolution with confining stress and strain
level was also obtained from experimental data, since a
complete description of dynamic behaviour of the Leighton
Buzzard sand-fraction B was achieved at the typical
shaking table confining stresses (Fig. &) .
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Fig. 6 G-y relationships at different confining stress
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V. CONCLUSIONS

In conclusion, for the tested soil the Gy-p’-e relationship

can be written as:

0.35
(1.835 —e)? [p'
GO[MPa] = 150- T p—a (4)
According to Ramberg-Osgood model, the G-y
relationship can be written as:
1
— [1=G\&a
where:
_ G
=— 6
G=z (6)
and, for the tested soil:
R=267~8
/3 (7

C ~ 108

By means of these results, the gap in the knowledge of
the Leighton Buzzard sand behaviour at very low confining
stresses can be filled and a better interpretation of
phenomena recorded during the shaking table tests can be

performed.
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