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The article discusses the problem associated with the need to improve existing methods for calculating foun-
dations with a base in the presence of lenses of swelling soil. The purpose of this article is to analyse, evalu-
ate and summarize the results of research by scientists in this field.
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V arious of clay soils of solid and semi-solid
consistency increase in volume when soaked
in water. Such soils are considered swelling soils.
During the swelling process, the soil surface rises,
which leads to deformations, usually uneven, and
sometimes to the destruction of buildings and struc-
tures. In addition, when soils swell, they can exert
additional lateral pressure on enclosing structures.

Research in the field of force interaction of
slab foundations with the foundation in the
presence of swelling soil lenses will allow us to
identify the causes of damage to foundations
and buildings and to develop an effective meth-
od for calculating bases and foundations in the
presence of swelling soil.

Research in the field of studying the process-
es of swelling of clayey soils was carried out by
many domestic and foreign scientists, including:
N.M. Gersevanov [2], E.M. Sergeev, E.A. Soro-
chan [7], A.A. Mustafaev [5], A.M. Samedov [6],
R.L. Lytton [4], Z.G. Martirosyan [8] et al.

The purpose of the research is to use the results
of experimental and theoretical studies to identify
the features of the force action of slab foundations
with a base in the presence of lenses of swelling
soil with subsequent improvement of the existing
methodology for calculating bases and founda-
tions on swelling soils.
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As an experimental study, modeling of the
foundation slab will be performed with the ap-
plication of swelling pressure on the soil tray.
Simulation of swelling pressure under the foun-
dation slab will be done using a soccer ball with
a uniform air supply with a compressor.

The force interaction of building structures with
a foundation composed of swelling soils was stud-
ied in the scientific works of D.G. Kuznetsova [3],
A.A. Mustafaeva [5], A.M. Samedova [6], Alafar
Khalil Said [1].

R. Lytton [5] in his work considers two situa-
tions of design schemes with different locations of
swelling sites. According to his experimental and
theoretical studies, the most dangerous combina-
tions of internal forces and deformations arise in
the foundation. The first option represents swelling
areas located along the edges of the foundation and
causing maximum deformations in the center of
the foundation (Fig. 1, a). In the second option, the
swelling points are located under the central part of
the foundation and cause maximum deformations
along the edges of the foundation, as in a cantile-
ver beam (Fig. 1, b). When choosing calculation
schemes, R. Litton analysed the operation of strip
foundations, therefore the applicability of the de-
scribed calculation schemes for slab foundations
requires additional research.
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Figure 1. Design diagram of a strip foundation for cases of swelling of foundation soils under
the end sections (a) and under the center (b)

It should be noted that there are no theoreti-
cal and experimental studies with the option of
placing a lens of swelling soil on one side of the
foundation.

Previously conducted investigations of the
deformation of clay swelling soils, studied by
other authors, did not address in detail the topic
of the influence of swelling soil pressure on the
punching of foundation slabs.

A.A. Mustafaev [5] in his work concluded
that the currently used «variable bed coeffi-
cienty model is not sufficiently substantiated,
since it does not take into account the nature of
the subsidence of the contact plane of the foun-
dation rigidity and the design features of the
structure above it.

In [1], Alafar Khalil Said proposed a struc-
ture and classification of methods for control-
ling geomechanical processes during the devel-
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opment of underground space in conditions of a
swelling soil-rock mass, taking into account the
specific deformation of a mass of swelling clay
soils depending on the influence of weather and
climatic factors.

To summarize the above mentioned data, it can
be noted that today, research in the field of the op-
eration of bases and foundations in the presence of
swelling soil at the base is based on theoretical
methods. Experimental studies by previous scien-
tists have a number of significant shortcomings,
since they do not take into account the interaction
of the foundation structure with a deformed foun-
dation and therefore do not claim to be sufficiently
accurate. The number of full-scale experiments
using modern scientific equipment is negligible.
Consequently, there is a need to improve methods
for calculating bases and foundations in the lenses
presence in the base of swelling soil.
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HEOBXONMOCTDb YCOBEPIIEHCTBOBAHUA METOUK PACYETA
IIVIMTHBIX ®YHAAMEHTOB C OCHOBAHHUEM I1PU HAJIMYUN
JIMH3 HABYXAIOHIEI'O I'PYHTA

IOCYIIOB ®epar CepBepoBu4
aCIHUpaHT
NucturyT «AkasemMusi CTpOUTENHCTBA U APXUTEKTYPhI»
OI'AOY BO «KpeiMckuii dhenepanbhbplii yauBepceuteT uM. B.M. BepHaackoro»
r. Cumdeponons, Poccus

B cmamve paccmampusaemcs npoonema, céazantasn ¢ HeOOXOOUMOCHbIO YCOBEPUIEHCNBOBAHUS CYULECMBYIOUUX
MEmoOUK pacyema GyHOAMEHMO8 ¢ OCHOBAHUEM NpU HATUYUY TuH3 HaOyxarowe2o epynma. Llenvio dannoil cma-
MblU AGIACMCA AHANU3, OYeHKa U 0000UeHIe Pe3yIbInamo8 UCCIe008aHULL YHEeHHbIX 8 OaHHOU oonacmu.
KuaioueBbie c10Ba: HaOyXaromue rpyHTHI, CHIIOBOE B3aUMOJICHCTBIE, HEpaBHOMEPHBIE Je(hOpMAaIliy, JTHH3BI
HaOyXalollero rpyHTa, HanpsHKeHHO-1e(hOPMUPOBAHHOE COCTOSIHUE.

NHPOPMALNMNOHHBIE TEXHOJIOTUA 1
TEJEKOMMYHHUKAIIUU

OB30P ITIOAXOA0B K YITPABJIEHUIO
NHP®OPMAIIMOHHBIMHU PUCKAMMU

KUCEJIEBA Tamapa BacuibeBHa

JIOKTOp TEXHUYECKUX HayK, IIpodeccop

npodeccop kadeapsl IPUKIATHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUI U IPOrpaMMUPOBAHUS
MACJIOBA Enena BaaaumMupoBHa
KaHJIUAAT TEXHUYECKUX HayK
JIOLEHT Kadeapbl NPUKIIAJIHBIX HH)OPMALIMOHHBIX TEXHOIOTUI U TPOrpaMMHUPOBAHUS
OI'BOY BO «Cubupckuii rocy1apcTBEHHbIN HHIYCTPHAIbHBIN YHUBEPCUTET»
r. HoBoky3Henk, Poccus

O630pHo paccmompervl paziuytvie no0X00bl K YNPAagieHuto UHGOPMAYUOHHBIMU PUCKAMU, BKTIIOYAS. MPAOUYUOH-
Hble U cogpemernvle Memoouku. Oceeuyenvl OCHOBHbIE SManvl YNPAeieHUs UHQOPMAYUOHHBIMU PUCKAMU, KTIOYe-
8ble NPUHYUNBL U PEKOMEHOAYUY 0151 NOBLIUUEHUS. 3AUUMbL UHMOPMAYUOHHBIX PECYPCO8 OPSAHUZAYULL.

KiwueBble cioBa: uHdopMmannoHHble pHCKH, 3ammTa HHQopMmamnuu, wHGOpMalMoHHas Oe30MacHOCTh,

PUCK-MCHCI’KMCHT.

y IIpaBJICHUE PUCKAMHU BXOIHUT B OOIIYIO CH-
CTeMy YIpaBJCHHUS OpraHM3alueil ¥ HC-
MOJIB3YET Ty K€ MOJENb MPOIECCOB, YTO U JIPY-
r'Me CTaHAapThl YIIpaBIeHHs. DTa MOJCIb BKITIO-
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4yaeT 4eTwlpe Ipymmsl nporeccos: [lmanuposa-
Hue, Peamzanus, [posepka u etictsue (ITPT1),
OTPAKAIOIIME CTAHAAPTHBIA IMKJI YIPABICHUS.
[Ipu BHeApeHMM WHGOPMALMOHHBIX TEXHOIOTHI



