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There are many methods of laying pipelines through natural and artificial
obstacles and constructions of such transitions.

The choice of a specific method (or design) in each specific case should be based
on the consideration of the set of conditions of passage and requirements for the
transition - technical, economic, environmental, etc. [1]

The experience of many countries, for example, Germany, Japan, Great Britain,
proves that the cheapness of traditional laying of pipelines at transitions is an illusion,
and the indirect losses from the construction of transitions by traditional methods are
significant.

Trenchless construction methods are more cost-effective than traditional
methods. This is explained by the saving of funds, which, with the open method of
replacing communications, go to the construction of tranches, garbage removal,
restoration of banks, improvement of territories, landscaping and much more.

A significant number of works [2, 3, 4, 5, 6] are devoted to the topic of
construction of underwater crossings of main pipelines.

Having considered this literature, we can say that the choice of HDD is an
ecologically and economically beneficial method.

Modern drilling equipment allows you to work in difficult geological conditions
almost without restrictions due to seasonal factors. And modern technologies of
trenchless laying make it possible to conduct work quickly, qualitatively and
aesthetically, at the same time it is possible to preserve all objects of external
improvement, architectural and natural landscape, to avoid blocking highways, railway
tracks and overland pedestrian crossings.

Trenchless methods of laying underwater crossings solve the following tasks:

- the high quality of the constructed transition due to the deepening of the
pipeline is significantly lower than the line of limit deformations of the bottom and
banks of the river, as well as due to the use during construction of high-quality pipes
with a factory insulating coating made of extruded polyethylene;

- the need for shore fortification works is excluded;

- a sharp reduction in the amount of compensatory costs for compliance with
nature protection and fisheries services;

- Ensuring the repairability of the pipeline, in case it is laid in a protective casing
or in a tunnel during construction by the microtunneling method [7].

When choosing a method of construction of transitions, it is necessary to take
Into account its advantages and limitations regarding its application.

The advantages of the method of horizontal directional drilling during the
construction of underwater transitions of pipelines are [8, 9]:

- the ability to lay pipelines below predicted channel deformations, which
reliably protects the pipeline from any mechanical damage;



- during construction and operation, the natural regime of the water obstacle is
preserved, which meets the increased environmental requirements and is of particular
Importance when pipelines cross a river from the list of specially protected natural
territories;

- the HNB method excludes the need for dredging, underwater engineering,
diving and shore fortification works during the construction of crossings over water
obstacles, which account for more than 50% of the cost of the crossing;

- the need for ballasting of pipelines (ballast loads and weighting coatings) is
excluded:;

- no explosive work is required to loosen dense soils for further digging of an
underwater trench;

- construction of the transition is possible at any time of the year, and agreements
with interested organizations (Rybnadzor and others) are simplified.

The conditions that limit the possibility of using the method of directional
drilling are unfavorable soil conditions: directional drilling is a significant difficulty in
gravel soils (gravel over 30%), in soils of the floating type, in soils with the inclusion
of boulders and stones [9]. In such cases, it becomes difficult to control when drilling
a pilot well, a possible collapse of the soil during the expansion of the pilot well and
jamming of the working pipeline during its pulling.

Fig. 1 Construction of an underwater passage of a gas pipeline

Drilling rigs of the Mini, Midi (partially Maxi) classes are, as a rule, self-
propelled devices on a crawler track. Mega (partially Maxi) class installations, as well
as specialized mine or well drilling systems, are not equipped with a drive and running
mechanism, but are placed on a support frame that is directly installed on the planned
soil surface and fixed with anchor devices (frame drilling rig). Large drilling rigs can
be placed on a trailer truck (trailer rigs), or arranged in the form of separate modules,
transported in standard containers by motor vehicles and mounted at the work site.

The selection of a drilling rig for a specific object is carried out on the basis of
data on the type, diameter and length of the pipeline intended for laying, on the
engineering and geological conditions of construction, taking into account the



requirements for ensuring the necessary values of traction forces and torque.

The HNB method is cost-effective when crossing large rivers, since the cost of
1 p.m. pipeline built by the method of directional drilling, taking into account
construction, operation and compensation costs, can be compared with the cost of
1 p.m. dyke sites built by the traditional method and operated with the constant danger
of their erosion in the bottom and banks of the crossing water obstacle.

In connection with the above, this work will consider the construction of the
transition of the main gas pipeline using the trenchless method, namely the method of
horizontal directional drilling.
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