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Abstract

The problem of increasing the load-bearing capacity of foundations is always an urgent problem in modern geotechnical construction. It is of

particular importance when building on landslide-prone slopes. At the same time, both designers and customers make irreparable mistakes in the
development of design documentation for retaining buried structures during the construction of facilities in such areas. All the allowed flaws are
mainly due to the lack of proper control by the technical customer for the performance of pre-design work, including engineering and geological
surveys. This article describes a negative case from the geotechnical practice of designing and building a residential complex on a landslide slope.
The article is a review.
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Introduction

Construction of facilities on unstable slopes [1-10] is a complex
engineering and geotechnical task associated with ensuring the
stability of the entire slope, as well as trouble-free operation of
existing buildings, as well as buildings and structures of new
construction. It should be noted that the fundamental regulatory
document in geotechnical construction is the set of rules SP
22.13330.2016 Updated edition of SNiP 2.02.01-83* “Foundations
of buildings and structures”. According to this document, all
positions asserting the need to ensure the safe operation of 1)
existing buildings, 2) newly erected buildings and structures must
be satisfied. In the case of capital construction on slopes, the set of
rules SP 22.13330.2016 additionally requires to ensure the stability
of the slope with all existing and additionally applied external loads

@ @ This work is licensed under Creative Commons Attribution 4.0 License | CTCSE.MS.ID.000738.

on it. The article discusses a case from the geotechnical practice of
designing and constructing buried retaining structures during the
construction of a residential area on a landslide slope.

In the developed detailed design for the installation of buried
retaining building structures, there are many items that guarantee
the provision of normative operation of the objects of newly erected
and existing buildings, as well as the slope itself of mandatory
positions, due to the absence of

a.  Geotechnical calculations of slope stability according to
engineering and geological sections developed in advance by
the Chief Engineer and approved by the technical customer,
starting from the plateau to the floodplain.
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Notes to pos.1.

i. Due to the absence of boreholes in the terms of reference
for surveys at the design engineering and geological sections,
there are no boreholes and no information about engineering
and geological strata throughout the territory of the built-up
slope;

ii.  Engineering-geological sections are available only along
the roads (upper and lower streets);

b.  Geotechnical calculations carried out by the design
institute are local and do not take into account the whole
variety of factors that guarantee the reliability of the operation
of both the slope and the objects of existing development, as
well as new construction.

Based on the above, a logical conclusion suggests itself that the
design organization should approach such a geotechnical problem
more responsibly. Therefore, it is necessary to carefully revise the
design documentation for the retaining buried building structures,
taking into account the above comments. Below is a brief summary
of the design solutions of the developed retaining wall structures. In
the basic working design of the installation of retaining structures

to ensure the integrity of the roadbed and the integrity of the
designed road, the project provides for the installation of retaining
walls. The length of the retaining walls is as follows: on the upper
street (VU) Uch1-29 - 914.2 m, on the lower street (NU) Uch1-17 -
749.4 m, in the recreation area (Z0) Uch1-9 - 300.2 m. All retaining
walls are arranged in plan on curves of different radii (see Figure
1). The maximum height of the retaining walls from the road marks
is 11.0 m. Reinforced concrete retaining walls of the Upper Street
are made of bored piles made of concrete B30 F200 W6, diameter
$800.0-1000.0 mm, united by a monolithic reinforced concrete
grillage with dimensions of 0.5x1.2x6.6 m made of concrete B30
F300 W8. Retaining walls in sections 5-7, 9-11, 13-26 should be
installed in casing pipes with a diameter of 1020.0 mm with a wall
thickness of t=14.0 mm (casing pipes are not removed!), between
all bored piles in these areas, ground anchors of piles with a rod
made of tubular screw rods “Titan” or analogues are arranged. On
the side of the road, vertical drainage is arranged between all the
drill pillars. Holes are drilled in the drill poles and reinforcement
anchors are glued. Flat reinforcement meshes are installed, and
expansion joints and drainage devices are arranged. The wall is
lined with a reinforced concrete panel with a thickness of t=200.0
mm (B30).

Figure 1: Fragment of the vertical layout of the highway along the upper street.

Reinforced concrete retaining walls of the Lower Street and
recreation area are made of bored piles made of concrete B30 F200
W6, diameter g800.0-1000.0 mm, united by a monolithic grillage
measuring 0.5x1.2x6.6 m made of concrete B30 F300 W8 (see
Figures 2 & 3). Backfilling of retaining walls along the entire length
is carried out with soil with an angle of internal friction ¢ at least
35° with layer-by-layer compaction up to Buy=0.98. On the side of
the road, vertical drainage is arranged between all the drill pillars.
Holes are drilled in the drill poles and reinforcement anchors

are glued. Reinforcement meshes are installed, and expansion
joints and drainage devices are arranged. The wall is lined with a
reinforced concrete panel with a thickness of t=200.0 mm (B30).
Filtration (drainage) water is drained through drainage pipes with
a diameter of 80.0 mm, located in a crushed stone prism wrapped
with geotextile material “KANVALAN MF 25” with a density of 500.0
g/m2 (or equivalent). To protect the front side of the surface of the
retaining wall from storm water leaks, it is necessary to provide a
canopy with a “teardrop”.
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Figure 3: Fragment of the vertical layout of the junction of the highway of the upper and lower streets in the floodplain area.

Itshould be noted that the developed project of buried retention
structures turned out to be technically inexpedient and, most
importantly, economically inefficient. In this regard, the customer
was forced to consider an alternative option. The proposal put
forward by us for the design and installation according to technical
and economic indicators was approved by the customer. At the
same time, the use of bored injection piles arranged using electric
discharge technologies (bored injection piles ERT) as an alternative
to such structures made it possible to save several times.
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