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Abstract

Concrete represents a very common building material; it is widely used in
industrial, civil, hydraulic engineering and transport construction.

In the underground facilities practice for permanent support material are
widely applied various modifications of concrete (heavy monolithic concrete, precast
reinforced concrete structures, pressed concrete, foam concrete and others).

Currently in Georgia is mainly used the heavy concrete, as a light concrete, for
that application tradition was founded still in 30-ies of the last century, it has not yet
found wide distribution, despite the fact that it reduces the cost of construction and
transportation costs.

The main cause of this is the lack of data on light concrete and its raw
materials construction - technical properties and of adequate method for permanent
support analysis.

The application of local material in the construction industry field represents
an urgent problem. Exactly for this problem is concerned in the tunnel construction
field one part of the present work. In particular, in it is investigated under the transport
tunnels construction conditions possibility of application of concrete made with the
application of local natural foam fillers.

As the basic characteristics of underground transport facilities support general
state are presented water resistance, stretchability, creeping, seismic stability. The
carried out tests proved that the light concrete water resistance is mainly determined
due the cement stone, but not the aggregate conductivity. porous aggregate grains
around is formed a compacted shell of cement stone, as a result is avoided the water
filtration through the porous aggregate. For example, the good water resistance of
ceramsite concrete is explained by the closed pores structure with air inclusions in the
pores. The air bubbles penetrate in pores, through that water would be circulated,
hangs on its walls and create corks. Due the water penetration into the concrete is
increasing air back pressure and decreases the water filtration. Studies have shown
that level of ceramsite concrete water resistance is higher than for made from granite
aggregate concrete.

From the static behavior of underground facilities great importance have the

material stretchability. The stretchability of lightweight concrete is two times more
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than routine concrete and under the impact of tensile forces they are more capable of
deformation without cracks generating.

It is important to reveal these characteristics in reinforced concrete. By P.
Tsulukidze data the reinforcement supports to increase the level of limit stretchability
due more equal distribution and concrete inhomogeneous structure averaging. As a
result is increasing concrete crack resistance.

Monolithic reinforced concrete’s underground structures are operating in
eccentric compressive conditions. As a rule, in the areas of tunnel arch key and heel
occurs eccentric compressive with large eccentricity, when in the part of cross-section
are arising tensile forces. It is obvious that in such conditions the great importance has
the quality of concrete’s stretchability.

In comparison with heavy concrete in light concrete increased creeping
deteriorate static operating conditions of structures under bending and promotes of
their deflections increasing. These factors are negatively affecting the pre-stressed
reinforcement concrete structures behavior that causes the increase pre-stressing
losses.

For underground structures, depending on their static behavior features in the
combined behavior with ground the deformations growth improves the active
interactions distribution between structure and ground, it helps to decrease the quality
of the structure’s stress mode. Therefore, lightweight concrete in this case is in a
privileged position compared to the heavy concrete.

At mining transport tunnels design modern methods of seismic impact
consideration gives the possibility to make conclusions on the caused by seismic
impact additional stress mode in the heavy concrete supports is significantly more
than in the made from local porous aggregates lightweight concrete. From the analysis
of transport tunnels seismic impact results is obvious that the due the reducing of
concrete modulus of elasticity also decreases the design values of contact stresses and
internal forces.

Thus, the application of lightweight concrete made from natural porous
aggregates as the transport tunnels supports material gives the possibility to construct
variety of underground structures with better technical - economic indicators, than at
application of the traditional heavy concrete.

Now to solve the elastic problem at underground pressure (constant stresses)

definition in permanent support pressure the tunnel is usually considered as having
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infinite length, i.e. is not taken into account the excavation impact and is considered
the planar problem. This expression is true, when the supports are constructed with
large delay from supports (about the 5-6 times more value of cross-section size). In
the case when the support is constructed directly from excavation then elastic and
plastic deformations in the supports cross-sections aren’t yet developed, because they
are stopped by excavation.

Further due the excavation displacement these deformations are developed and
become a support loading.

The planar problems didn’t taking into account these circumstances, so is
required a solution of complex three-dimensional problem that is often the connected
with the mathematical nature insurmountable difficulties.

In the work this task is solved according to the theory of elasticity of the
function by multiplying on the excavation influence function.

An excavation influence function adequate method is developed. At solution
of underground structures mechanics problem the excavation influence function is
differently applied. The method of this function application has great importance,
because in this circumstance and the function itself expression kind has decisive
importance for the calculation accuracy and its approximation of the structure real
behavior.

In lot of papers the excavation influence function is applied to identify the
array point’s initial displacements. This approach takes into account the so called
technological clearance and would be calculated the final value of load. But the
intermediate value of load in this case is assumed by reduced values. In other works
are proposed the excavation progress influence on support loading process. But there
are not considered the support construction place, due that applied in such manner
increased loading is equal to the actual loading, when the excavation is moved to
infinity.

These shortcomings are avoided by introducing the excavation influence
function’s two sub-functions, already in the array model development process.

In the working are solved two of the most important problem:

Is developed a light concrete permanent support calculating method by taking
into account the tunnel construction technology;

Is defined the permanent support deformability(stiffness) influence on its

stress mode.
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@sBGodGmgol 3Ge3gbbs s bobg@ggol Foblgasl de@ob:
8) Beygs 1=0; 1:=2,0 &: 3) @eyzs 1=0; 1,=40 &
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bob. 43. Jmabsgo mdgbBgdol s berHdserydo dsargdol wsdmgowygdaemgds
39660l @ om0l Jmpam by: 28-9 gm@dgeol Jobywgom; 29-g9 Bm@EIgemols
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