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AHorais. Po3paxyHKoBi Mojiesii TPYHTOBOI OCHOBHU CYTTEBO BIUIMBAIOTh HA HATIPYKEHUI cTaH (yHAAMEHTIB
i Ha/I3eMHUX KOHCTPYKITH. ¥ TeXHIUHii i HOpMATUBHIII JliTepaTypi BiZICyTHI aHi IIPO CTYIiHb BILVIUBY poO3pa-
XYHKOBUX MOjieJiell TPYHTOBOI OCHOBHM Ha HANpPYyKeHNU CTaH (PyHAAMEHTHUX i HAA3eMHUX KOHCTPYKIH. Y
JIaHI} CTATTi PO3IJIALAIOTHCS OCHOBHI MOJIEJIi IPYHTOBOI OCHOBH, BILIMB KiJTbKiCHUX XapaKTePUCTHK ITUX MOJIe-
Jiell Ha BHYTPiLIHi 3ycuiuist y yHAAMEHTHUX IJIMTAX | HECYYNX KOHCTPYKI[ISIX KapKacHUX OyIMHKIB Ha [LIUT-
HUX (yHAMEHTAX, a TaKOX HaBeJeHi Pe3yJbTaTH TEOPETUYHOTO JOCJi/LKEHHS KiHI[eBO-eJIeMEeHTHOI MojiesIi
Gyaisii Ha 6asi npodeciiiHoro mporpamMmuoro Komiiekey Jlipa. Po3risggaoTbess HaCTYIIHI BapiaHTH KiHIEBO-
esieMeHTHOI Moziesti Oy iBJi: 1) 3 HocTiHHUM Koe(illieHTOM JKOPCTKOCTI, 2) 31 3MiHHUM KOedillieHTOM 5KOpCT-
KoCTi, 3) 3 y3araspHeHNM KoedillieHToM >kopcTKOoCTi mpodecopa Krenikosa. /L1t rarnx Mmozieseii mopiBHIOBa-
JINCST: BeIMYMHA BEPTUKATBHIX 3YCUJIb y KOJIOHAX, 3HAYEHHs TepeMillleHb 10 oci Z, 3THHAIbHI MOMEHTH Y
(dbyHIaMeHTHIN TINTI, TPOBEICHO 3iCTABJIEHHST PE3YJIbTATIB i TaHO PEKOMEHalii 3 BUGOPY PO3paxyHKOBOI
MO/IeJTi TPYHTOBOI OCHOBH.

KmouoBi coBa: po3paxyHKOBa MOZiesIb TPYHTOBOI OCHOBH, MOJiesIb BiHKJIepa, Mo/iesIb y3araJbHeHOTO
KoedirmienTa KopcTKOCTi ocHOBN KiemikoBa, Mosesb JIiHINHHO e()oOpMOBAaHOTO MiBIPOCTOPY.
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AnHoTtanus. PacueTHble MOJIE/IU TPYHTOBOTO OCHOBAHMSI CYIIECTBEHHO BJIMSIIOT HA HATIPSKEHHOE COCTOSTHUE
(hyHIAMEHTOB U HaJI3eMHBIX KOHCTPYKINI. B TeXHHUYECKOil 1 HOPMATUBHOM JINTepaType OTCYTCTBYIOT JIaH-
HbIE O CTEIEHN BJIMSIHUSI PACYETHBIX MOJIeJIeil TPYHTOBOrO OCHOBAHMS Ha HAIpPsIKEHHOe cocTostHue (dyH/ia-
MEHTHBIX ¥ Ha/I3eMHBIX KOHCTPYKIUI. B maHHoO cTaThe paccMaTpuUBAIOTCST OCHOBHbBIE MOJIEJIN TPYHTOBOTO
OCHOBaHUsI, BJIUSIHIE KOJMYECTBEHHBIX XaPAaKTEPUCTUK ITUX MOjlesieil Ha BHYTPEHHUE YCUJIUs B (DyHIaMEHT-
HBIX [UIMTAX ¥ HECYIMX KOHCTPYKIMSAX KAPKACHBIX 3/IaHUI Ha IIUTHBIX (DyHAMEHTAX, & TAKKe MPUBEIEHbBI
Pe3yJIbTaThl TEOPETHYECKOTO MCCIIEI0BAHNS KOHEYHO-2JIEMEHTHON MOJIENTN 3[aHus Ha 6ase MpodecCuoHab-
HOTO TIPOrPaMMHOTO KoMILTeKca JInpa. PaccMaTpuBaioTCst ciieiyionine BapriaHThl KOHEYHO-3IeEMEHTHON MOJIeJIH
3maaus: 1) ¢ MOCTOSTHHBIM K09 DUIIMEHTOM JKeCTKOCTH, 2) C TIepeMeHHBIM KOa(DPUIMEHTOM KeCTKOCTH, 3) ¢
060611IeHHBIM KO buimentom xkecTkocth mpodeccopa Kiermkosa. st JaHHBIX Mojesiell CpaBHUBAINCD:
BEJTMYNHA BEPTUKAIBHBIX YCUINH B KOJIOHHAX, 3HAYEHUsI TTepeMeNieH il 10 ocu Z, u3rubaiorie MOMEHTDI B
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(byHIAMEHTHOII TIUTE, TIPOBEAEHO COMOCTABJIEHUE PE3YJIBTATOB U [aHbl PEKOMEHIAIMHU [0 BHIOOPY pacyer-
HOM MOJIeJI TPYHTOBOTO OCHOBAHMUSI.

KioueBble ciioBa: pacueTHast MOJIeJIb PYHTOBOIO OCHOBAHUsI, MOJIe/Ib BuHkIepa, Mojesb 06001IeHHOrO
K02 duIeHTa )KeCTKOCTH 0CHOBaHUS KilennkoBa, MoJiesIb JIMHEHHO /1ehOpMUPOBAHHOTO
MOJIyIIPOCTPAHCTBA.
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Abstract. Ground design models significantly affect on the strain-stress distributions of foundations and
superstructures, however, technical and regulatory literature degree of impact of this influence is not
enough. The paper consider the basic ground design models, impact of the quantitative characteristics of
ground design models for internal force in base slabs and bearing structures of frame buildings on slab
foundation, and also quoted result of theoretical investigation on the basis of professional software package
Lira. In the paper considered the following ground design models: 1) model, which is characterized by
constant stiffness, 2) model, which is characterized by a variable stiffness, 3) model, which is characterized
by generalized stiffness of professor Klepikov. In these models were compared: the value of vertical forces in
the columns, the values of displacements along the axis Z, the bending moments in a plate foundation, and
was giving a comparison of the results and recommendations of the selection of ground design model.
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Keywords: ground design model, the Winkler model, the model of generalized stiffness professor

Klepikova, linearly deformed half-space model.

Introduction

The calculation and design of the reliable and eco-
nomical building structures with due regard for their
interaction with soil is an important problem of
modern civil engineering. The problem of founda-
tion calculation is the one of the most difficult prob-
lems of structural mechanics because of undeter-
mined physical properties of the soil under the foun-
dation. It is common knowledge that any soils un-
der the load subside and become deformed. Howev-
er, permanent deformation is always observed after
removing of load.

Construction over the deformed grounds has a
wide-spread occurrence. It can be various structures
with beam, frame, plate of pile foundations, engi-
neering constructions, reservoirs, sluices, docks,
dams etc. The operational integrity of the structures
foundation depends more on the reliability of the
designs. The design of the structures is generally

performed with allowance for deformability of foun-
dation in linear statement. However, the straight
line theory solves new problems nowadays. The main
object of the strength and deformability calculation
is estimation of the theoretical description of the
building and foundation interaction. The purpose is
to determine the strain-stress distribution of the
«ground — foundation — construction» system in all
range of loads and attacks. This makes it possible to
use more fully properties of soils and carcass and
performs reliable engineering calculations.

The theory is setting three main problems. The
first problem includes decision of the ground design
model. The second one is preference of the design
model of construction, which interacts with the
ground. The third problem is associated with meth-
ods of solutions of contact problem. When solving
the contact problems, we use parameters, which
characterize rigidness of the ground in the area of
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contact with the structures. Stiffer modulus or stiff-
er function of the ground isaccepted as such param-
eters.

The normative documents that are used [3] for
calculating of the interaction the «ground — foun-
dation — building» is recommended to form a di-
mensional design model system in which the base is
modeled as half a fragment of flat or spatial finite
element or as stiffness characteristics base contact
zone with the construction. At the same time, the
models used subgrade represent theoretical gener-
alization of experimental data on the patterns of
deformation underload the bases and are classified
according to the following criteria: accounting dis-
tribution properties of the base; accounting perma-
nent deformation; by type of force deformation re-
lationship.

The work objectiveis to establish the impact of
the quantitative characteristics of ground design
models for internal force in base slabs and bearing
structures of frame buildings on slab foundation.

Information actuality: Ground design models
significantly affect on the strain-stress distributions
of foundations and superstructures, however, tech-
nical and regulatory literature degree of impact of
thisinfluence is not enough.

Main information

The integrated justifying calculations projects con-
struction, exploitation, reconstruction of facilities
has become impossible without the use of modern
computer programs. It should be remembered that
the calculations, the results of which will be made a
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Figure 1. Base plate in the software package Lira.

design decision should only be undertaken after a

series of preliminary calculations research nature,

which is taking after account the influence of fac-
tors in the mathematical modeling of the system.

The most important of these are problems of creat-

ing a geometric model, a finite element design mod-

elsand the selection of the ground model.

The theoretical research methodology is based
on the numerical simulation of complex profession-
al software Lira and includes the following steps:
1) Select asobject of research the multistory frame

building on slab foundation.

2) The elaboration the finite element model of the
frame building on slab foundation with loads of
basic combinations.

3) The assumption the stiffness ratio for the founda-
tion slab.

In this paper, the design model of the «ground —

foundation — building» was considered using three

computational models of soil stiffness characteriz-
ing base in the contact zone:

— model with variable stiffness. The parameters of
this model were calculated automatically by the
application «model soil», part of the software
package «Lira» (Fig. 3);

Figure 2. The effected finite element model of the buil-
ding.
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Figure 3. Calculation of model with variable stiffness using software complex «Lira».

— the model of permanent stiffness, that was de-
signed by the formulas in manual calculation
and was assigned for all finite elements, which
are modeling foundation slab in the software
package «Liray;

— the model of stiffness Klepikova the parame-
ters of which have been determined taking into
account the distribution capacity of the soil, as
well as the elastic and plastic component of pre-
cipitation base [5].

4) The calculation and analysis of the impact of the
considered ground design models for efforts and
displacement in the foundation slab and the
most loaded elements of the framework.

Conclusions

Based on the actual mechanical properties of soils,
it is appropriate, select the ground design model in
the form of some variety of continuum, used to solve
contact problems parameters characterizing the stiff-
ness of the ground in the contact area with the con-
struction. In the quality of these parameters are ac-
cepted the stiffness ratio of the ground or function
of stiffness of the ground.
1) Bending momentsin a foundation slab in model
of permanent stiffness exceeds the values of the
bending moments at the foundation slab, char-

acterized by model of stiffness Klepikova at
19.30-23.15%.

Bending moments in foundation slab with Mo-
del with variable stiffness lower than the bend-
ing moments at the base, characterized by mod-
el of stiffness Klepikova by 13.87—-18.41 %.

2) The values of Z-axis for model of permanent
stiffness exceeds stiffness the values by model
of stiffness Klepikova at 7.15-8.95 %.

The values of Z-axis of model with variable
stiffness below heave at the foundation slab,
characterized by model of stiffness Klepikova
at 10.11-12.54 %.

In terms of reliability, the deflections in the gird-
ers do not exceed allowable «Deflections and
displacements» [7] (1/175) as a computational
model with a constant stiffness and in the calcu-
lation model with a variable coefficient stiffness.

3) The vertical forces in the columns prepared us-

ing the model with variable stiffness higher than
those obtained using the model of stiffness Kle-
pikova 1.12-1.78 %.
The vertical forces in the columns, using a mod-
el of permanent stiffness lower than the values
obtained using a model of stiffness Klepikova
at 0.89-1.45 %.

4) After the detailed study of the «Models of soil»
in Lira 9.6 it was found that the base of model
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Vinklera does not correspond to its description
in the literature. In particular sediment is not
uniform for all the length of the structure, max-
imum draft in the center of the foundation slab,
the smallest at the edges.

Therefore, we can conclude that the calculation
of stiffness coefficients using the 2 (Winkler mo-
del) in the application «model soil» in Lira 9.6 is
not appropriate, and obtained by using this ap-
plication stiffness coefficients unreliable.
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5) Completion of the analysis showed that for the

considered model in this paper frame building is
the most appropriate model stiffness Klepikova.
Application of the ground design model in the
form by model of stiffness Klepikova allows to
consider the deformations of a general nature that
extend beyond the loaded area and local defor-
mation, developing only directly underload. This
may take into account both linear and non-lin-
ear of the force deformation relationship.
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IlerpakoB Oxekcanap OiekcaHAPOBHY — JOKTOP TEXHIYHMX HayK, mpodecop Kadenpu ocHOB, GyHIAMEHTIB Ta
nigzemuux crnopyn JoH6achkoi HallioHaNbHOI akazeMil OyAiBHUIITBA i apxiTekTypu. HayKosi iHTepecu: Teopist B3ae-
Mol CTIOPYI 3 IehOPMOBAHOIO OCHOBOIO, Y TOMY YHCJIi Ha MiAPOOTIOBAHNX TEPUTOPISX 1 OCIIHUX TPYHTAX; po3podKa i
JTOCTiKeHHs (hyH/IaMEeHTiB i IBUIIIEHO] HeCy4oi CIIPOMOSKHOCTI 1 METO/IiB iX po3paxyHKy Ha OCHOBI TiTIOTe3 HeJliHiHOi
reoMexaHiKu Ta Teopil OyiBeJbHIX KOHCTPYKIIiH.

SApkin Bikrop BosoaumMupoBuyY — KaHIU/IAT TEXHIYHUX HAYK, JOIEHT Kadeapu OcHOB, GyHIAMEHTIB Ta MiJI3eMHUX
criopy a1 JlonGachKol HallioHaIbHOI akageMii OyaiBHUIITBa i apxiTekTypu. Haykosi intepecu: B3aemozist OyaiBess i crio-
DY/ 3 HepiBHOMIPHO 1ehOPMOBAHOIO OCHOBOIO, Gy IIBHUIITBO Ta TIPOEKTYBAHHSI OYIiBEJIb i CTIOPY/L B CKJIAHUX iHKEHEP-
HO- Ta TOPHO-TEOJIOTIYHUX YMOBaX.

Bpuxkara Karepuna OueriBHa — acmipanT Kadeapu 0cHOB, GyHIAMEHTIB Ta TA3eMHUX criopya JloHbachkoi Hatio-
HaJIbHOI akaeMii OyniBHUITBA | apXiTekTypu. HayKoBi iHTepecu: KOHCTPYKIIii i3 SMiHHUMM [apaMeTpaMu JIJisl BUTIPAB-
JIEHHSI KPEHIB CHOPY/L.

IlerpakoB Anexkcanap AjeKkcaHAPOBHY — JTOKTOP TEXHIMYECKUX HayK, podeccop Kadeapbl oCHOBaHUH, GhyHIaAMeH-
TOB ¥ TIOAI3EMHBIX COOPYKeHnH /[oHOACCKOW HAIMOHATBHON aKaJeMUN CTPOUTEIBCTBA W apXUTEKTypbl. Hayunbre
MHTEPECHL: TEOPHUST B3ANMOJIEHCTBIST COOPY’KEHHH ¢ IehOPMUPYIOMNMCST OCHOBaHIEM, B TOM YHCJIE Ha TT0pabaTsiBa-
eMbIX TEPPUTOPUAX U MPOCATOUYHBIX TPYHTaX; pazpaboTka U ucciefoBanue (yHIAMEHTOB TOBBIIIEHHONW Hecylei
CTIOCOGHOCTH U METOMIOB X pacdyeTa Ha OCHOBE THTIOTe3 HEeTMHENHOM TeOMEXaHUKN M TEOPUN CTPOUTETHHBIX KOHCT-
PYKITHI.

Apxun Buktop BiaagumupoBuy — KaHANWIAT TeXHUYECKNX HAYK, OIEHT Kadeapbl OCHOBAHNH, GYHIaMEHTOB 1
MOIBEMHBIX COOpYsKeHni JIoH6acCKOW HAIIMOHAIBHON aKaJeMUH CTPOUTENBCTBA M apxXUTeKTypbl. HayuHble nHTEpE-
CBI: B3AUMO/IEIICTBHE 3IaHUI U COOPY KEHUI ¢ HEPABHOMEPHO 7Ie(pOPMIUPYEMBIM OCHOBAHUEM, CTPOUTEBCTBO U ITPOEK-
THPOBAHUE 37IAHNI U COOPYKEHUI B CJIOKHBIX HHKEHEPHO- Y TOPHO-TEOJIOTUIECKIX YCIIOBUSIX.

bporxaras Exarepuna OseroBHa — acipanT Kadeapbl OCHOBaHMH, (yHIAMEHTOB ¥ TIOI3eMHBIX coopykeHui /{oH-
6accKoil HAIIMOHAJILHOM aKaJeMUU CTPOUTENBCTBA W apXUTEKTypbl. HaydHble MHTEPeCh: KOHCTPYKIIMU C U3MEHsI-
e€MBIMHU TTapaMeTPaMU JIJIsT UCTIPABJIEHUSI KPEHOB COOPY KEHIH.
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