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Abstract. This paper presents a work package, associated with the
implementation of construction of the bases and foundations of new buildings
in respect to surrounding existing buildings requiring qualitative empirical
approach in making engineering decisions that should be based on a clear
understanding of specificity of this issue. Examined a number of methods for
protecting and strengthening of existing bases and foundations. The results
showed that the design solutions for new construction and environmental
development should be based on an analysis of their interaction.
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Introduction. Reconstruction of compact planning,
especially in the historic center of the city, is a very complex
geotechnical problem. Construction of a new building or a
profound restructuring of the existing (leaving fragments, such as
curtain walls) can cause significant settlement of structure
surrounding buildings or saving designs. Therefore highly
relevant is selection of a constructive solution foundation that
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does not have an adverse impact on existing buildings and
structures.

Obviously, the choice of optimal constructive solution is
possible only on by careful geotechnical calculations. The
complexity of this calculation is that it is necessary to take into
account a wide variety of factors, namely:

e actual bedding soils;

esequence of loading base (history of construction in the
area);

e the complex geometry of the construction site of already
erected buildings and new buildings;

e the mutual influence of nearby buildings foundations;

enonlinear properties of foundation soils (especially
important for older buildings, grounds in the bases which often
work outside the linear stage);

e stiffening effect on the development of the above-ground
structures deformations base;

eassessment of efforts arising in aboveground structures
with irregular settlement

Taking into consideration the current trends of modern
urban construction, there are new requirements for the design of
various objects in restrained urban conditions, aimed at providing
the safety of existing buildings and structures, which are not rare
invaluable historic monuments.

Characteristics of designed buildings. Engineering
searches for the design of new buildings alongside the existing
one need to provide not only the study of engineering-geological
conditions of the construction site of the new building, but also to
obtain the necessary data to verify the effect of a new building on
the existing settlements.
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Conditions of location of building or structure are
determined not only by its architectural and national economic
significance, but also the technical characteristics and methods of
the work.

Approximate area of application of various types of bases,
depending on the transmission load on the soil foundation, as well
as the particular areas allocated for construction, and the specific
construction of the object shown in Table 1.

Table 1.
Several recommended types for foundations for buildings with different number
of storeys
Types of foundations
Percen_— Approxi- On the natural Pile foundations
N Num- | tage ratio mate level base
5| berof acc. to of pressure r/c foundation | grout- combi
ilo - bored | Auge-
storeys | num-ber | under bases, Bl Rib- | pI inject 4 ned
of storeys kPa O [ Rl Fla ) gq | Screw ) reas pile -
icks bon | tes - piles piles
piles plate
1 2 3 4 5 6 7 8 9 10 11
1 [ Upto5s 17 100-200 + [+ | - + + +
2 7-9 14 200-300 + + + - + -
3 10-17 49 250-350 - + + - + +
4 18-25 10 300-450 - - + - + +

Note: “+” recommended;
“~" not recommended

Drilling depth and surface sensing should be administered
not just based on the type and depth of the foundations of the new
building, but also by the type and depth of the foundations of the
existing buildings. When choosing a method of sensing in a dense
residential development preference should be given to the static
surface sensing.

The design of buildings and structures of civil and
industrial, above ground and underground complexes is
performed for construction in restrained urban areas.
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Selecting the type of foundation carried out depending on
geological and hydrogeological conditions of the construction
site, the location of the projected building, the depth of the
undercroft, on the condition of structures and foundations of
existing buildings, near which is planned to construct.

Characteristic of protected buildings and foundations.
To ensure the serviceability of existing buildings, near which the
new construction is planned, it is advisable to use the following
basic methods of protection and production work, including:

e foundations on a natural basis: strengthening the bases,
increasing the bearing surface, the device cross ribbons or foundation
slab, strengthening the foundation slab, strengthening piles of various
kinds (grout-injected piles, bored, augercast piles, etc);

e pile foundations: gain (repair) of piles, piles with additional
broadening of raft foundations, pile foundation design change due to
transplant bearing structures for additional piles at a significantly
greater load-carrying capacity of cross-device tapes or solid concrete
slab on pile foundations, strengthening the body grillages;

e enclosing structures (tongue, diaphragm walls of different
designs and methods for their manufacture);

e pre-grouting in various ways in the areas of interface
reconstructed and new construction;

e Use constructive solutions that do not create additional impacts
on existing structures (cantilever type solutions with piles use the pinch
and screw-pile structures, etc.).

Estimation methods of influence . When performing
calculations based on existing buildings and structures are
affected by the new construction should take into account changes
in the physical and mechanical properties of soils and
hydrogeological conditions in the neighboring building, including
considering seasonal freezing and thawing of the soil mass.

70



IpoGaemu pO3BUTKY MicbKkoro cepenouina. Bumn.2 (12) 2014

During the construction vicinity existing buildings and
structures of their settlement and foundations to the strains should
be performed based on two conditions:

complete
S+854 = Saa‘ (1)
Sad = Sadu (2)

Where: § — Deformation of the base before the new
construction, defines by requirements of CHwull 2.02.01-83
«OCHOBaHUS 31aHUN U COOPYKEHUIT»;

Sad - Additional deformation of a base caused by new

construction;
Scompiete o )
ad - Limit value of the total deformation of the

base;

Sad.u-Limit additional deformation of base caused by new
construction

Limit value of the total deformation of the base

Scomp!ete ]
ad should be determined by the next formula:
complete __

Where: Su - Limit deformation of base caused by new
construction, defines by requirements of CHwull 2.02.01-83
«OCHOBaHUS 3/1aHUN U COOPYKEHUI»;

Ve - coefficient of working conditions assigned depending
on the category of state of building structures in accordance with
the table 2.
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Table 2.
Coefficient of working conditions
Category of state of building Ye
structures
I-11 1,0
Il 0,8

Note: Values of coefficient of working conditions are given
for buildings aged for at least 10 years.

Installation methods foundation. With the construction of
a new building, directly adjacent to the existing minimum
distance between the edges of the new and existing foundation
established in the design depending on the way of development of
soil and depth of excavation, foundations and construction of the
separation wall.

If necessary, the emplacement foundations of a new
building in the pit below the uncorroborated foundations of the
existing (Figure 1) allowable difference in elevation of
emplacement is determined from the condition:

) c,
Drnfa {fg}l + f"p} (4)

Where: @ - the inner distance between foundations;

jrandc, . respectively the calculated values of the
angle of internal friction and specific adhesion of soil taken for
the calculation of the first group of limit states

P - average pressure under the foundation of the existing
building design loads determined for the calculation of the base
bearing capacity.
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—

Figure 1. Location adjacent foundations at different depths

If condition (Fig. 1) cannot be satisfied or the amount of
deformation of the existing building from the effects of the new
building will exceed the limit values, it is necessary to take
measures to reduce the impact of settling a new building on an
existing one. These measures include:
e Use mounts pit;
e  Pressure transmission from the new building on the dense layers
of subsoils by using deep pillars or piles of various designs;
e Strengthening the foundation soil of buildings of various
technological means (chemical fixation, reinforcement, etc.);
e Installation of separating wall.
Separating wall may be used:
e Piling row;
o A series of a screwed steel tubes with wire-wound (grout-
injected piles);
o Wall of piles, including bored, grout-injected piles and pressed;
e  “Wall in the ground”.

Embedment depth calculation separating wall in stronger
soil layers or soil layers below the base of the projected thickness
of compressible foundation (fig.2) is made on the basis of
conditions:
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mu S f,;l,; £ zu.S'fzj-I:j (5)

Where: m - coefficient of working conditions taken to separating
wall, immersed in the soil to a depth of less than 4 m, t
= 0.6; the same to a depth more than 4m, t = 0.8;

U - length of the separating wall, assumed to be 1 m;

fuand f; - calculated resistance of the i-th and j-th

soil layer, respectively;

Lyandly; - width of the i-th and j-th soil layer,
respectively.

New

friindatinn

Existing

Figure 2. Scheme for calculation separating wall

Thus, during construction of a new building alongside the
existing as well as in cases of disassembly at the same time old
buildings should be avoided:

e violation of the structure bearing layers of the base and the
loss of the stability of slopes in the passage of pits, trenches, etc.;

e fracture in filtration;

e freezing soil foundation of the existing building from the
Open-pit.
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The main problem in the design and construction of new
engineering objects in restrained urban conditions is to ensure the
safety and normal operation of the surrounding buildings.
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AHHoTauusi. B JaHHOW cTaThe MpEACTaBIEHO KOMIUIEKC paboT,
CBSI3aHHBIA C OCYIIECTBJICHUEM CTPOMTEIILCTBA OCHOBAHUI M (YHIaMEHTOB
HOBOCTPOEK,  PACIIOJIOKEHHBIX B  HEMOCPEICTBCHHOW  ONHM30CTH  OT
CYIIECTBYIOIINX  3/IaHUH, MPOCKTHPOBAHHUE KOTOPBHIX TpeOyeT HOBOTO
KaueCTBEHHOT'0 AMIMPUYECKOr0 MOAX0Ja B IPUHATUN MHXKEHEPHBIX PELICHUH,
KOTOPBIE JOJDKHBI OBITh OCHOBAaHBI HA YETKOM IOHMMAaHUH CIICIU(PHUKH 3TOTO
Bompoca. Takke pacCMOTpeHbl  METOJbl  3alIUThl M YKpEIUIEHHUS
CYIIECTBYIOIINX OCHOBaHUM ¥ (yHIaMeHTOB. [IpuBeneHHBIE pE3yIbTATHI
TOATBEPKAAKOT, YTO IPOCKTHBIC PEHICHUA I HOBOI'O0 CTPOUTEIBCTBA U
OKOJIOTUYECKOI'O pa3sBUTHA  JOJIKHBI ObITb OCHOBaHBI Ha aHAIM3E HX
B3aMMO/ICHCTBUS.

KiiroueBble cjioBa: ycCiOBMsS IUIOTHOW 3aCTpOMKH, YKPEIUICHUS,
XKene300eTOH, OCHOBaHMSA M (YHOAMEHTHl, OKPYXAIOIUe CTPYKTYPEI,
CHIDKEHHE BO3AECHCTBHSL.

AHoTanisg. Y naHii cTaTTi NpeaCcTaBIeHO KOMIUIEKC po0iT, MOB'I3aHUN
i3 3milicHeHHsM OyIiBHMLTBA OCHOB Ta (YyHJAMEHTIB HOBOOYJIOB,
po3ramoBaHux y Oe3nocepenHid OJM3bKOCTI BiAg iCHyrouux Oy[iBelb,
NIPOCKTYBaHHS SKUX BHMara€ HOBOT'O SIKICHOI'O EMIIIPUYHOIO IIiAX0AY B
MIPUAHATTI 1HKEHEPHUX pIllleHb, SIKi MMOBHHHI OyTH 3aCHOBaHI Ha YiTKOMY
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