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EXPERIMENTAL STUDIES OF SLIDE PLANES AND HORIZONTAL
STRESSES IN MULTILAYERED BACKFILL

D. Chepurnyi, PhD (Tech.), S. Yesakova, PhD (Tech.),

V. Naidonova, PhD (Tech.), S. Tabachnikov, PhD (Tech.)
Kharkiv National University of Civil Engineering and Architecture. (Kharkiv)

To date, engineering methods of the theory of the limit equilibrium of the soil
backfill, taking into account the multilayeredness of the basis and the load on the
surface, have not yet been developed. Any experimental data on the nature of the
distribution of the slide planes in the case of multilayered backfill are absent. Any
experimental studies of the distribution of horizontal pressure on supporting walls,
which hold a multilayered basis, are effectively absent. No regularities of the influence
of local loads on the distribution of horizontal pressure on the supporting walls in a
perfectly resilient environment (resting state) have been established.

Purpose of the study: Experimental confirmation of the hypothesis of a uniform
slide plane presence at any depth of supporting walls backfill, both without surface
loading and in the presence of a bandload q.

To study the nature of the formation of slide planes by the wall height within the
multilayered base, as well as the influence of surface band loads, two experimental
trays were constructed (Fig. 1)
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Fig. 1. Design of the experimental setup
(the dimensions of the larger tray in cm are shown in parentheses)

Inside the small tray, there is a wooden supporting wall installed; the latter is cut
by height into blocks, which are fastened together by vertical rods of various lengths.

Inside the larger tray, a wall is mounted on the front surface of which the pressure
sensors are installed. The walls of the trays are made of organic glass.

The load on the surface is created by a set of metal, wooden, and plate loads.

To prove the existence of a single slip plane in a multilayered base, a series of
experiments were carried out with a two-layered and a three-layered base without
loading (Fig. 2). The inclination angles of the slip planes without a load on the surface
are given in table 1. The height of the movable supporting wall is 22 cm. The wall has
shifted horizontally by ~ 1 cm.
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Figure 2. Sliding planes in the multilayered base (at h = hmax):
1) millet-rubble; 2) rubble-millet; 3) sand-rubble; 4) rubble-sand; 5) rubble-millet-rubble;
6) millet-rubble-millet

Table 1. Comparative values of experimental and theoretical angles of slip
planes of the two-layered base without loading on the backfill surface

Expiiment The movable part of the ©. b .lt\ﬁ/fl‘argm of error
B wall, cm experimental | theoretical ile;ee?s:e’ %
1 8 52 49,8 +2,2 4.4
2 10 56 56,3 -0,3 0,5
3 12 61 61,4 -0,4 0,7
4 14 62 65,2 -3,2 4,9
5 16 64 65,6 -1,6 2.4
6 18 66 66,8 +0,8 1,2

By the increase of the depth of the retaining wall H,> 4, and the inclusion of the

underlying backfill layers, the shear plane rotates smoothly in one direction or another,
depending on the ratio of the angles of internal friction and the volume weight of the
soil layers lying above the considered depth of the wall;

No fractures of the shear planes at the contact of the individual backfill layers were
found.
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