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Statement of question. The center of any modern city of Ukraine is a difficult
conglomerate of historical buildings, low uncomfortable apartment houses, quarters
of Khrushev five — storey apartment blocks, residential communities build in the
period of mass — construction in the 80th and the modern buildings interspersed in
developed city environment.

In the center of cities mass post — war hinders and even makes impossible the
development of an inhabited infrastructure of developming cities without the solid
capital invesments. At the same time, the centers of the developed building of cities
are of interest to investors and builders. Land cost promotes creation of hight-rise
multipurpose complexes.

Nowadays the construction under the constrained conditions oh city building
raises acute problem. Problems of maintenance of reliable functioning of the bases,
the bases the basements and underground parts of high — rise buildings special place
at their designing and construction.

The soil basis of any construction, including high-altitude building, is a part not
only the construction, but also the natural geological environment. Properties of the
basis possess unsteadiness. It is more difficult to give the quantitative descriptionof
them others artificially created elements of a system ,basis — foundation -
superstructure”. Usually the basis especially natural is the most deformable element
of the stayed system. In consequence of other factors (full load transmiting
superstructure of the basic, technological difficulties of constructive decisions
optimization etc.) foundations directly cooperating with the basis and superstructure
are generally the most loaded elements of the constructive scheme. It is that is
important that the efforts are defined with smaller trustworthiness, than in designs of
superstructure [5].
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The work purpose. The purpose of this paper is to investigate strengthening
construction methods and to analize high — rise buildings construction under various
geolodical conditions. The most effective method of engineering preparation in
difficult environment designing.

Body of the paper. The given researches are closely connected with a scientific
and technical policy of the state in an estimation of a technical condition of buildings
and constructions, in improvement of quality design responsibility of buildings and
constructions in rational use and also territory protection according to Statement of
the Cabinet of Ukraine Ne 409 from May, 5th, 1997 ,,About maintenance of reliability
and safety of buildings, structures and systems”.

Designing of high-rise projects in existing building can lead to inadmissible
deformations of the basis. It leads to inappropriate operation of side by side standing
buildings in future. One of the reasons which leads to deformations of existing
building is transmithing additional loads on the soil basis. The existing building can
receive substandard settlement and list because of the weight erecting building. As a
rule, five floors buildings are subject to such deformations while high —rise building
are being constracted.

In the many countries different methods of soil basis strengthening are applied.

The bearing ability of the soil basis players an important part in construction [1].

In Dubajah the most effective ways of its increasing are:

— a method of deep vibration which allows to increase insufficient bearing
ability of the basis. As a result of vibration the soil is condensed. Addition of a
special material raises bearing ability. The given technologies can be mainly applied
in cohesionless gravels and sand;

— koplan stabilization method (CSV) allows to increase bearing ability of
cohesive soil. By means of the drilling unit binding substances are injected into soil.
These substances enable the reaction with waterto take place in a ground. They
harden columnform and can be used as means of perception of loadings;

— jet injecting [2].

Jet injecting is also applied in Russia. Under this method the basis of a
22-storeyed archive depository building has been strengthened in Moscow.
Combined soil consist with dense sands and average density sands with the layers
thickness of 1,2 — 1,5 m with gravel and the rubble inclusion. There were prolayers of
plastic sandy loams with the thickness of 0,7 — 2 m. Presence of sandy loam with low
physical and mechanical characteristics and non-uniform capacity of layers has
created threat of substandard settlement and its possible list. The basis has been
strengthened by the ,,Geocomposite” method which deformation module has reached
39-50 MPa that exceeds design requirements in 1,5 — 3 times [3].

When reconstruction of the 1st Pirogov city hospital the method has been used
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again for strengthening of the basis of strip and columnum foundations and also for
strengthening bricks and rubbles foundations of building.

The considerable part of Krivoi Rog consist of the five-floor houses constructed
in 1950-1970 the Majority of them have the strip foundations shallow station while a
new hlgh rise buildings in the central areas are erected on the pile bases more often .

‘ | Nowadays construction of four-star
hotel ,Grand Hotel” wunder difficult
engineering-geological ~ conditions s
conducted (pic.1). Building site is
| combined from such layers as erode
proterozoic slates, quaternary sand, loess-
like loams and a modern soil layer. From
above the territory is planned and covered
bulk bottom various capacity.

According to drilling site one water-
bearing horizon in quaternary sand is
opened on a studied.

Pic. 1. Topographical shooting of district on Sand EGE7 and 8 are enhydrous. As a
Charles Marx's street water emphasis serve soil of EGE9.
Conditions of soil thawing concern to
the 1st type (pic. 2).

In the given territory the basic adverse
factors are presence thawing loams and
s bulk soil of the various capacity, unequal
soil structure and density.

Considering these conditions it is
L — necessary to accept an effective method of
| territorial engineering preparation.

One of such methods is strengthening
of a soil mass by ,,Geocomposite” method.
Using means of this method following
problems are solved:

— reinforcement of foundations of damaged buildings and structures;

— preparation of foundations for new structures;

— reinforcement of architectural monument foundations;

—soil mass reinforcement along open and above closed excavations in order to
prevent neighbouring buildings and structures from damage;

— fill consolidation in order to construct houses, industrial enterprises, roads, etc.;

—soil mass reinforcement in order to increase slope stability;

Pic. 2. Schedule relative subsiding bottom
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— reinforcement of foundation composed of quarry stone;

— correction of building inclination;

—soil mass reinforcement in order to increase stability of excavation slopes;

—soil reinforcement in foundations
karst-prone zones;

]~ Hudrorupture site

- - Zone of optium consolidation

1 = Concrete coupler

2 - Packer

3 - Coupiling

4 - |njector

5 - Injector nozzle

6 - Place of planned of injector place

7 = Vector of power influence on a ground

Pic. 3. Technological scheme of a method
,Geocomposite”

of dwelling houses under construction in

—anchoring during sheet piling of
construction trenches and retaining walls;

— soil stabilization at tops of galleries
and tunnels under construction;

— construction of impermeable shields
in order to decrease the effect of seismic
vibration generated by technogenic sources
(railroad, underground, etc.);

— reinforcement of embankments and
dykes [4].

This method is based on operated
injecting under the volumes pressure and
hardening solutions calculated on special
IS volume-planning scheme (pic. 3).
Fragments of a soil mass are condensed
with pressure of injecting solution. They
get essential-improved mechanical charac-
teristics. The solution fills cracks and
emptiness. A friable ground is condenced
with pressure. Operating as an intra-
massive jack solution forms rigid reinfor-

cing skeleton. It also forms cement stone inclusions with a radius of 1,5 - 2,0 m. from
injector. In this addition the rigid skeleton obtained from the hardened solution,
strengthens the condensed soil mass. Thus strengthened soil mass is essentially new
technogenic formation which possesses high rigidity and chaotic structure.

In 2010-2011 using the stated technological scheme (pic. 1) the works on basis
strengthening were carried out on a building site. Strengthening results are indicated

on pic. 4.

Conclusions. For geotechnical problem solving on the considered building site
application of ,,Geocomposite” method allows to get economic advantages, such as:

— the low cost price of technological
efficiency.

works provided with high mobility and

— use of the inert materials providing ecological cleanliness of a method.
— unnecessary to use the heavy shock equipment causing dynamic loadings.
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—using of light — weight equipment in dangerous and reconstructing buildings
and constructions. It allows to strengthen the bases practically in any premises
without infringement of a condition and its integrity.
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Pic. 4. Schedule averaged a deposit of the basis
of a building on Anenkova street

It has been shown that also technological advanteges take place:

—soil strengthening in a zone of demultiplexing that connected with a lining of
an underground collector;

— basis settlement stabilizing under the tape foundations of standing side by side
building;

— bearing ability restoring of pile foundation of ,,Passage” shopping center;

—excluding the additional settlement development in a zone of building
influence.

In comparison with other traditional methods this reliable method will allow to
receive economy of 30-50 % on labor costs, terms and project value.
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AHHOTALINA

Oco0oe BHUMaHHE YJIETSETCS METOMY ,, | €OKOMIO3UT”, KOTOPHIA MPUMEHSAETCS
HA CTPOUTENBbHBIX IUIOMIAJKAX JJIs YKpPEIUIEHHWs TPYHTOBOTO OCHOBaHUS B
HEOJIArOMPUATHBIX YCIOBUSAX HKCIUTyaTallid. JTO HOBOS TEXHOJOTHS OCHOBaHA Ha
NPUHLHUINAX CO3IaHUSI KOMIIO3UIIMOHHOTO MaTepuana.

Meron ,I'eokoMno3ut” MPEACTaBISIET €CTECTBEHHBIM M HCKYCCTBEHHBIM
KOMITO3UIIMOHHBIN MaTepual, oOecreynBas BBICOKYIO KECTKOCTh U XaOTHYECKas
CTPYKTypa.

B pesynprate wuccnemoBaHWil ObUIO JI0Ka3aHO, YTO HECyMIas CIOCOOHOCTh
IpyHTa TIOCIIe YKpEIUIeHHs yBennuuBaercs B 1,5-3 pasa.

KaroueBble cJjioBa: Hecymiass CHOCOOHOCTb, HAJICTpPOKa, IIeMEHTaIus,
UHBEKIINS, MEXaHUYECKHUE CBOMCTBA, apMUPOBAHHBINA IPYHT, MEXaHUKA TPYHTOB.

AHoOTaIifA

Oco0yiBa yBara NpUIIISETHCS METONY ,,] €OKOMIO3UT”, SIKUH 3aCTOCOBYETHCS
Ha OyJiBEIbHUX MaWJaHYWKaX JJIsl 3MIIHEHHS TPYHTOBOI CHOBH B HECIPUSITIMBUX
yMoBax ekcruryaramii. Ile HoBa TexHojoris ,dka Oa3yeTbCcs  Ha IIPUHIIMIIAX
CTBOPEHHSI KOMIO3UIIHHOTO MaTepiary

Meron ,,['€OKOMITO3UT” TIPEACTaBIISE MPUPOIHUM 1 IMITYYHUH KOMIO3UIIMHUN
Marepiaj, 3a0e31meuyroun BUCOKY JKOPCTKICTh 1 XaOTHYHY CTPYKTYPY.

B pesynbrari nmociemkeHsb Oyiao BUSBICHO, IO HeCyYa 37aTHICTh TPYHTY MICHSA
YKPIIUICHHS MiaBUIyeThes B 1,5-3 pasu.

Karw4oBi caoBa: Hecydya 34aTHICTh, HaAOyJ0Ba, IIEMEHTAIlisl, 1H €KIIiA,
MEXaHIYHI BJIACTUBOCTI, apMOBAaHHI TPYHT, ME€XaHIKa TPYHTIB.
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