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AnoTanisi. Ha cranii mpoekTyBaHHS TyXe Ba-
JKITUBUM 1S (hOpMYBaHHS HaAIMHOCTI 10001 OyIi-
BJl SBJSIETHCS eTanm (OPMYBaHHS PO3PaXyHKOBOI
Mozeni OymiBi, SKUHA SIBASETHCS OCHOBOIO ISt
KOHCTPYIOBaHHSA 11 Hecydux eleMeHTiB. OCHOB-
HUM Ha I[bOMY eTalli SBIISETBCS aJCKBATHICTD
OPURHATOT PO3paxyHKOBOI MoJeni AilicHIN KoHC-
TPYKTUBHINA cxeMi. [[y’ke BaKIIMBOIO YMOBOIO IS
OIIIHKH JIMCHOI poOOTH OYAiBIIi, SBISETHCSA BpPaxy-
BaHHsI CMJIbHOT pOOOTH BEpXHBOI YacTUHH OyiBii
(kapkacy) 3 ¢yHIZaMEHTaMH 1 TPYHTOBOIO OCHO-
BOIO.

V crarti Ha npukiIagl 9-Tu moBepxoBoi OymiBIi
napKiary, nodyaoBanoi Ha nouatky 2000 pokiB Ha
miomi Ilepemorn B M. KueBi po3risHyTO Heski
npobaemMu B poOOTI KOHCTPYKUiH, sIKi MOB’si3aHi 3
BUOOPOM PO3PaXxyHKOBUX MOJENel, BAKOPHUCTAHUX
IIpH IX MMPOCKTYBaHHI.

YucenbHUMH JIOCTIDKCHHAMH 3 BHKOPHCTaH-
usm [1K JIIPA-CAIIP mpoanasizoBaHO BIUIMB CITi-
JIBHOT po0OTH Kapkacy i GyHIaMEHTIB Ha 3yCHIUIS
Ha 1X KOHTAaKTI.

Bussaeno, mo:

- BIUIUB CIUIBHOI pOOOTH Kapkacy i GpyHmame-
HTIB CYTT€BUU 1 TIPOSBISETHCSA TITBKH B MEXax
JeKUTbKOX HIDKHIX TIOBEPXiB KapKacy;

- BpaxyBaHHs HEJIHIMHOI poOOTH 3aii300e-
TOHHUX KOHCTPYKI[iii B OUIBIIOCTI BHIAJKiB
CYTTEBO 3HIKYE PO3PaXyHKOBI 3yCHWIUISA B TIi-
KOBHX TOUYKAaxX — KOHLEHTPATOPax;

- B TIpoIIeCi MPOEKTyBaHHS HEOOX1THO PO3-
IIIAAaTy 1 aHai3yBaTy BapiaHTHI KOHCTPYKTH-
BHI PIllIEHHS CUCTEMH.

Kurouosi cioBa. Haniiinicts; KojoHa; (yH-

JJAMEHT; HANpPY>KCHUH CTaH; MOJICIIOBAaHHS;
YHUCeIbHI METOIN.
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[TOCTAHOBKA ITPOBJIEMUA

HapniiinicTe KOXHOT Oy/iBii 3a0e3meuyeTh-
Cs1 BIAIOBITHUMH 3aco0aMM Ha BCIX cTamifx il
KUTTEBOTO MUKy, NMPU TPOEKTYBaHHI, 3Be-
JIEHHI Ta eKCIUTyaTaIlii.

Koxen eramn *KHUTTEBOro MUKy OyniBii Ba-
KJITMBUW 1 Ma€ CBOI, perjlaMEeHTOBaHI BiJMOBI-
JTHUMH HOPMAaTUBHUMHU JIOKYMEHTAMHU, CTaH-
JTapTHI BUMOTH, ITpaBuiia i oomexxeHHs [1].

Ha crazii mpoekTyBaHHSI TyK€ BaKIMBUM
st GOpMYBaHHS HAAIHHOCTI SIBJSETHCS €Tall
CTaTUYHOTO PO3PaXyHKy OYIiBIi, SKUN SBIIS-
€THCSI OCHOBOIO JUISI KOHCTPYIOBAHHS il HECy-
gux eneMeHTiB. OCHOBHMM Ha I[bOMY eTari
SBIIAETHCS aJ€KBATHICTh MPHUIHATOI po3paxy-
HKOBO1 MOJIei, TOOTO HACKITBKA TOYHO PO3-
paxyHKOBa MOJIeJIb OMHUCYE IIHCHY poOOTY
Oynieni [2]. CporosHi BaxIJIMBOIO, 1 yXKe Tpak-
TUYHO HEOOXI1THOIO, YMOBOIO JIJIsi OIlIHKH JTiii-
CHOI poOOTH OymiBIi, SBJISETHCS BpaxyBaHHS
CHIbHOT POOOTH BEPXHBOI YACTHHHU OYIIBIII 3
¢dbyHIaMEHTaMH 1 IPYHTOBOIO OCHOBOIO.
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Crnin 3ayBaXWTH, IO IIEH €Tal MPOEKTY-
BaHHS HaliMeHIe (opmMani3oBaHui i, B 3HAY-
HIi Mipi, 3aJeXKUTh BiJ KBamidikaIi mpoeKTy-
BaJIbHUKA, HOTO0 PO3yMiHHS 1 OLIHKH poOOTH
OymiBJIi SIK KOHCTPYKTHMBHOI CHCTEMH: TPYHTO-
Ba OCHOBa — (yHIAAMEHT — HECYy4uil Kapkac.
Tomy HamiHICTh CHCTEMH 3aJICKHUTh BiJl Ha-
JTIHOCTI KOKHOTO €JIeMEHTa, [0 YTBOPIOIOTh
BKa3aHy KOHCTPYKTUBHY CHCTEMY.

[Topsix 3 HamIAHUM PO3PaxXyHKOM CHUCTEMHU
HE MEHII Ba)JIMBUM € MPaBUJIbHE KOHCTPYIO-
BaHHA ¢yHaameHTiB. KoHctpykuis ¢yHname-
HTIB TIOBUHHA 3a0€3MeYuTH HEOOXITHUN pe-
3epB HAIIAHOCTI JIJIsl KOMIEHcAIil 00MeXeHOT
TOYHOCTI SIK BHXIJTHUX JaHHUX TaK 1 pO3paxyH-
KOBOT MOJIEITI.

s S S S— — —— ————

OCHOBHE JOCJIJKEHHA

BukonyBanucss mepeBipouHi poO3paxyHKH
OyaiBIi 1O BHSABICHHIO PE3EpBIB MIIHOCTI B
eneMeHTax kapkacy i pynmamenrax. Ha mpuk-
nani 9-Tu MoBEpXOBOi OyAiBII MapKiHTY, IMO-
OynoBanoi Ha movaTtky 2000 pokiB Ha TUIOINTI
ITepemoru B M. KueBi po3risiHyTo neski npo-
OyieMu B poOOTI KOHCTPYKIIIH, sIKi TIOB’s13aHi 3
BUOOPOM pO3paxyHKOBHX MOJEJEH, BUKOPHC-
TaHUX TPH 1X TPOCKTYBaHHI.

BynuHok yHiBepMary CKJIQIaeThCsl 3 TPhOX
00’€MIB — YOTHUPHUIIOBEPXOBOTO OJIOKY 1 3 Tex-
HIYHUM Ta MiABaJIEHUM MOBEPXaMH,

I’ ITUTIOBEPXOBOi MPUOYJOBH 3 IOKOJBHUM
noBepxoM (00K 2) Ta JeB’SITUIOBEPXOBOIO
Mapkiary - 610k 3 (puc. 1).

S S

2%

[

|
|
= |
sL*

R4 k4

oo 1 LT
T Tt
R R S S
T T T T T T
T T T 1T 1
e e S ot
IS
I
T 17 7T 7T 17 1z
(D SRS SN S S I
1115
R ERERE
T T B2
Tttt Blad2
forbb a4
1T T
S [ NS S N S SU— S_— — b
| | : | i | | | & B L
S . e Y — e e | |
i i i | i i i | £ ,,',:
ettt L
R TR S ST TS S T
D VS S S U N W L
| R U R R R R R | [
o
| |
w.{.i
|
bnoxk 1 .=y
Block 1 biok 3
Block 3

Puc. 1. Cxema 0J10KiB OymiBIII YHIBEpMAry.

Fig. 1. Department store building blocks layout
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bynisns 6moky 1 mobynoBana B 1964 p. mo
MPOEKTY, PO3pOOIEHOMY IHCTHUTYTOM ““YKp-
rimporopr’”.

Bynunok 3anpoexToBaHuii 1 moOy10BaHUH 3
MMOBHUM KapKacoM i3 30ipHUX 3a11300€ TOHHUX
KoHCTpyKUiK cepii MM-60 mix HOpMaTHBHE
PIBHOMIpHO-pO3MO/IijieHe HaBaHTaxeHHs 500
1 1000 xr/m?. Kondirypamis Oynisii B muaHi
[T-o6pa3zHa — moBkWHA 10 TOJOBHOMY (hacamy
126 m.. Kapkac OyxiBimi 30ipHHI 3a111300€TOH-
HUM 3 CITKOIO KOJIOH 6x6 M. dyH/IaMEeHTH — 13
3a0MBHHUX 3aj1i300€TOHHHMX Iallb, JIOBXKHHOIO
9-11 m mepepizom 35x35cM Ta MOHOJITHUX
3aJ11300€TOHHUX KYIIIOBUX POCTBEPKIB.

IP’sstunoBepxoBa npudynosa
3 HOKOJIbHUM MOBePXOM (0J10K 2)

KoHcTpykTHBHO MprOyI0Ba 3apoeKTOBaHA
1 moOy/soBaHa B MOHOJIITHOMY 3aJ1i300€TOHHO-
My B’SI3¢BOMY KapKaci 3 MOHOJITHUMH 3aJ1130-
OETOHHHMMHU TUTUTAaMH TEPEKPHUTTS 10 Oe3pure-
npHIA cxemi. JKOpCTKICTh 1 CTIMKICTh OYiBIIi
3a0e3meuyoTh poOOTO0 KOJOH, mdiadparm
KOPCTKOCTI 1 mepekpuTTiB. IIpubynoBa mpu-
MHUKAa€ JI0 MepBiCHOTO 00’emy. DyHIaMEHTH 3
OypoHabuBHUX Tagb d=620 MM. 3 pO3IMIHUpPEH-
HsIM B 30HI onupaHHs 10 d=1200 MM., TOBXKHU-
HOIO 18-22 M. 1 3a/1i300€TOHHUX POCTBEPKIB.
[lepexpurtss — Oe3purenbHe MiJ BEpTUKAIbHE

TUMYacoOBE PIBHOMIPHO — PO3MOJIIJIEHE IO
ol HaBaHTakeHHs — S00KT/M2.

JleB’ATHNOBEPXOBUH NaPKIHT - 0JIOK 3

KoHcTpykTHBHO OyIiBiIs MapKiHTY 3ampoe-
KTOBaHa 1 MoOy/I0BaHa B MOHOJIITHOMY 3aJ1130-
O0ETOHHOMY B’SI3¢BOMY Kapkaci 3 MOHOJITHH-
MU 3aJT1300€ TOHHUMH TIUTUTaMU TIEPEKPUTTS 110
Oe3purenbHiii cxemi. KopCcTKiCTh 1 CTIHKICTB
OymiBii 3a0e31meuyeTbesi POOOTO KOJIOH, Jia-
¢dparm >xopcTKocTi 1 epekputTiB. Ilepekpur-
T8 — Oe3purenpHe. OCHOBHI KOHCTPYKTHBHI
€JIEMEHTU TAapKiHTY — (YHIAaMEHTH, KOJIOHH,
niadparMu JKOPCTKOCTI, IEPEKPUTTS Ta MOKPI-
BJISl BHUKOHYIOTh AaHAJIOTIYHHUMH, SK 1 B
1’ AITUTIOBEPXOBiil MpuOya0Bi.

Jlnist BU3HAUEHHSI MOKIIMBOCTI BUKOPHCTaH-
HA ICHYIOYHMX KOHCTPYKIIIA OJIOKY 3 i Tie-
pendauyBaHoi PEKOHCTPYKILii 3 Haa0yI0BOIO
kade TpoBeNeHI TMepeBipHI PO3PaXyHKU Kap-
Kacy o0cTexxyBaHO1 OyiBJIi MapKiHTa.

Po3paxynku kapkacy OymiBii BHUKOHaHI 3
BUKOPUCTaHHAM IPOTPAMHOTO OOUYHUCIIIOBAIIb-
Horo komiuiekcy ,JIIPA-CAIIP 2017 R3”
[2,3]. XKopcTkicTHI mapaMeTpu KOHCTPYKTHUB-
HUX €JIEMEHTIB KapKacy OymiBii mpu3HAYaIv-
Csl B BIJNOBITHOCTI 3 YTOYHEHUMHU MPOEKTHH-
MU JTaHUMH.
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Puc. 2. Cxemu po3ranryBanHsa GpyHIaMeHTIB OJI0KY (@) Ta eTeMeHTIB Kapkacy (6).
Fig. 2. Block foundations layouts (a) and frame elements ().
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Komonwu 1 mani anmpokCcHMOBaHI CTEPKHIIMH,
MPUBEJCHUMH JI0 OCi €JIEMEHTIB, a POCTBEPK —
IUIACTUHAMHU, MPHUBEICHUMHU [0 CEpPEAMHHOI
IUTOIIMHY 1 3’€IHAaHUMH JKOPCTKUMH BCTaBKa-
Mu (puc.5) BiamoBigHO [6]. AHami3yBamgucs
3yCHJUIA B KOJIOHAX MPU PO3PaXxyHKOBIH cxemi
3 3allleMJIEHMMH KOJOHaMU B (yHIaMeHTax
(cxema 1o sIKil MPOEKTYBaBCs KapKac OymiBiIi)
Ta MpU CHUTBHIN poOOTI KOJOH 3 (yH/IaMEHT-
HUMU KOHCTPYKITisiMu (puc.3 - 5).

Cnopyna po3paxoByBayiacsi BIIIIOBITHO 0
BUMOT JIIIOYUX HOPM Ha 4Yac OOCTEKEHHS.
TumuacoBe HaBaHTaxeHHs mnpuitHaro 400
Kr/M%, k1nac GeToHy NMpHIHATO 3a pe3ysibTaTa-
mu nociipkennas C20/25 3amicTh MPOEKTHOTO
B30. IIpu po3paxyHkax NPUHHATO OOMEKEHHS
pOo3kpuTTs TpintuH a0 0,3 MM.

Puc.3. Po3paxyHkoBa MOJENb KapKacy.
Fig. 3. Estimated model of frame.
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Bianmosigao go [1], kmac HacmiakiB (3a Bif-
noBinanbHicTio) mnpuitaato CC2. Kareropis
BI/IMOBITAJILHOCTI €JIEMEHTIB Kapkacy — b.
KoeoimieHT HamiitHOCTI 3a BiANOBIAANBHICTIO
st po3paxyHky 3a 1 I'C npuitaaro yn=1,05 ,
s po3paxyHky 3a 2 I'C y,=0,975.

3riIHO YMOB TPOEKTyBaHHS OJOKY 3, sK
BUJIHO 3 pHUC. 2, KOJIOHH, SIKI PO3TAaIIOBaHi MO
oci P/B, He meHTpoBaHi 10 BiIHOIIEHHIO JI0
LIEHTpa Baru nanub (puc. 4), i 3yCusuis BiJg HUX
Ha TaJii TepealoThCs 3 CYTTEBUM EKCICHTPH-
cureroM. Ha puc. 5 mokaszana po3paxyHKOBa
MOJIeNIb By3Jla MPUMHUKAHHS KOJIOHH JIO POCT-
BepKa 1 mepeaadi 3ycuiib Ha Maji.

ByniBenbHi kOHCTPYKUii. Teopis i npakTmka ¢ 08/2021



Puc.4. 3D Mozens By3na pocTBEPKY.
Fig. 4. 3D model of a grid knot.

[IpoBeneHuMU po3paxyHKaMH MiATBEpIKE-
Ha 3arajbHa Hecyda 3JaTHICTh Ta CTIHKICTh
copyau kpim 4-x kosoH 1o oci P/B (pwuc.
2,0), B AKUX TPOCKTHE apMyBaHHs He 3a0e3-
MeYyBajo CIPUNHATTS BUHUKAIOUHUX PO3pPaxy-
HKOBHUX 3ycwiib. Ha puc. 6 HaBeeHI 3ruHANBHI
MOMEHTH OJIHI€1 3 TaKUX KOJIOH MPU PI3ZHHUX

448

Puc.5. Po3paxynkoBa Mozeinb GYHIAMEHTHOTO BY3J1a.
Fig. 5. Estimated model of the foundation node.

croco0ax MOJICTIOBaHHS B3a€MOJIl KapKacy 3
¢dbyHIaMeHTaMH 1 TPYHTOBOIO OCHOBOIO, a Ha
puc. 7 B ycix kosoHax. [IpoBoamBcs aHami3
3MiHHU 3yCWJIb MIPU BpaxyBaHHI HENiHIIHOI po-
00TH Kapkacy (BUHMKHEHHS TIJIAaCTUYHOTO IIa-
pHIpY B MICIIi MpPUETHAHHS KOJOHH JI0 POCT-

BEPKY.

Puc. 6. 3ruHanbpHi MOMEHTH B KOJIOHI Ha nepeTuHi oceil P/3-PB:

a- TIpH CIiNBHIN po0OTi Kapkacy 3 GyHIaMEHTOM;

6 — TIpH KOPCTKOMY 3aIlleMJICHHI KOJIOHU B (PyHJIaMEHTI;

6 - TP BUHUKHEHHI TUIACTUYHOTO LIAPHIPY B 3’ €JHAHHI KOJIOHH 3 PyHIaAMEHTOM.
Fig. 6. Bending moments in the column at the intersection of the axes P / 3-RV:

a - at joint work of a framework with the base;

b - with rigid clamping of the column in the foundation;
¢ - in the event of a plastic hinge in the connection of the column with the foundation.

ByaniBenbHi kKOHCTPYKLUii. Teopia i npakTuka ¢ 08/2021
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Puc.7. 3ruHanbHi MOMEHTH B KOJIOHAX 110 oci P/B:

¥
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R, B
e
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a — TIpH TIPY>KHOMY PO3PaxyHKY; 6 — IIPH HENHIHHOMY pO3paxyHKY KapKacy.

Fig. 7. Bending moments in columns on the P / V axis:

a - at elastic calculation; b - for nonlinear calculation of the frame

Pesynbpratu cTaTHYHUX PO3paxyHKIB MMOKa-
3aJIM 3HAYHUN TIEPEepO3IOALT 3yCHIb B KapKaci
IpU PI3HUX CIOCo0ax MOJENIOBaHHA po0OOTH
Kapkacy.

S0 MO370BXKHI CHIIM B PO3TISHYTINA KO-
JIOHI Maiike He 3MiHII0ThCs, Big N = 3880 xkH
1o N = 3470 kH (po36ixHicTs B Mexkax 10%),
TO 3TMHAJIBHI MOMEHTH PI3HATHCS JIY)KE CYTTE-
BO, Bim M =-20 kHwm 1o M = 565 xHwm (puc.6,
a, 61is).
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Puc. 8. Koncrpykuist pyHIaMEeHTHHX pOCTBEPKIB:

BaxuBicTh BpaxyBaHHSI CHUIBHOT poOOTH
KapKacy, pOCTBEPKIB Ta IMajib BKa3aHo B [7].

HeoOxigHO BIAMITUTH, IO TPU MPOEKTY-
BaHHI PEKOHCTPYKIIi Kopmycy 3, po3paxyHKH
KapKacy BUKOHYBaJICs 0e3 BpaxyBaHHS HOTo
CHiIbHOT po0OTH 3 PyHITAMEHTAMH.

3ruHanbHi MOMEHTH B NPOOJIEMHHUX KOJIO-
HaX MOXXHA 3HAYHO 3HU3UTH MPH KOHCTPYKTH-
BHOMY 00’€JHaHHI 3a11300€TOHHUMHU CTpidKa-
MU BIAMOBIAHUX (PYHIAMEHTHHX POCTBEPKIB 3
cycigHiMu (puc.8,0).

dib o

—e —d I
PH N

IS

a — icHyl04a; 6 — PeKOMEHI0BaHa 3TiIHO PO3PaxyHKiB

Fig. 8. Design of foundation grilles:

a - existing; b - recommended according to calculations

Ha puc.9 naBeneni mo3moBxkHI cuid N Ta
3TUHAJIBLHI MOMEHTH M B KonoHax psangy PB/P3 mns
YAOCKOHAJIEHOI KOHCTPYKTHUBHOI CXEMH PpOCT-
BEpKiB. BBe1IeHHI HE3HAYHOIO KOPUT'YBAaHHSI KOHC-
TPYKTHBHOTO PILIEHHS 3a PaxyHOK 00’€THaHHS

22

OKpEMHUX KYIIIB Tia MpoOJIEMHUMH KOJOHAMH II0
oci PB MOHOJITHIUMH CTpiuKaMHu 3 CYCITHIMH GyH-
nameHTamu 1o oci P/] mpuBeno 1o nepeposmnominy
3yCHJIb B KOJIOHAaX B IMO3UTHBHOMY HampsMKy. Ko-
HTaKTHI MOMEHTH 3MCHIIIMINCS Maike B 5 pa3iB.

ByniBenbHi kOHCTPYKUii. Teopis i npakTmka ¢ 08/2021
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Puc. 9. 3ycms B KoloHaX 3MiHEHOT KOHCTPYKTHBHOI CXEMHU:

a —3ycwuis N; 6 - 3ycuns M

Fig. 9. Efforts in columns of the changed constructive scheme:

a - efforts N; b - efforts M

BUCHOBKU

3a pe3ynbTaTaMH JOCIHIIKEHb MOXKHA 3pO-

OUTH BUCHOBKU:

- BIUTMB CIJIBHOI pOOOTH Kapkacy i ¢pyH/a-
MEHTIB CYTTEBUH 1 IPOSBIISIETHCS TITLKH B
MeXax JCKUTHPKOX HUXKHIX MOBEPXiB Kap-

Kacy,

- PO3paxyHKH HECYYHMX KOHCTPYKIIH Kap-
Kacy CliJi BUKOHYBaTH SIK CUCTEMH «OC-

HOBa —(DYH/IAMEHT — CIIOpYJay;

- TIpU TIPOEKTYBaHHI KYIIOBUX POCTBEPKIB
Hi,[[ KOJIOHHU AOYK€ BaXJIMBUM MOMCHTOM
SIBIISIETBCS TOCATHEHHS [ICHTPYBaHHS OCei
KOJIOH 3 ICHTPaMH PO3TalllyBaHH IIaJib B

POCTBEpKax;

- B NPOLIECi MPOEKTYBaHHs HEOOXiIHO po3-
IJISIIaTH 1 aHaJi3yBaTH BapiaHTHI KOHC-
TPYKTHUBHI PIIICHHS CUCTEMH;

- BpaxyBaHHs HEJIHIHHOI poOOTH 3aii300e-
TOHHUX KOHCTPYKIIM J103BOJISIE 3HAYHO
YTOUHIOBATH [0l 3yCHJUISA B CUCTEMI 1 B
OUTBIIOCTI BUMAJKIB CYTTEBO iX 3MEHIIy-
BaTH 33 PaXyHOK 3HW)KCHHS PO3PaxyHKO-
BUX B IIIKOBUX TOYKaX — KOHIIEHTPATOPax;

- MpU aHaJi31 HaAiiHOCTI OyaiBess, MoOy-
JIOBaHUX B MUHYJIOMY YU Ha pyOexi CTO-
JiTh, CIiJ TepeadadaTd BIPOTIAHICTH iX
MIPOEKTYBaHHS 32 CIPOLIECHUMH PO3paxy-
HKOBUMH CXEMaMHU;

ByaniBenbHi KOHCTPYKLUii. Teopia i npakTuka ¢ 08/2021
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- AACKBATHA PO3paxXyHKOBa CXCMa NO3BOJIAE

NPOEKTYBaTH  HaJiliHy KOHCTPYKTHBHY
cucremy OyaiBii
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Interdependence of constructive
and settlement schemes of the building

Volodymyr Kripak, Vira Koliakova

Summary. At the design stage is very im-
portant for the formation of the reliability of any
building is the stage of formation of the design
model of the building, which is the basis for the
construction of its load-bearing elements. The
main at this stage is the adequacy of the adopted
calculation model to the actual design scheme.

A very important condition for assessing the ac-
tual operation of the building is to take into ac-
count the joint work of the upper part of the build-
ing (frame) with the foundations and soil base.

The article examines some problems in the op-
eration of structures, which are related to the
choice of design models used in their design, on
the example of a 9-storey parking lot built in the
early 2000s on Pobeda Square in Kyiv. Chi-rural
studies using PC LIRA-CAD analyzed the impact
of joint work of the framework and foundations on
the efforts at their contact.

It was found that:

- the impact of joint work of the frame and
foundations is significant and is manifested only
within a few lower floors of the frame;

- taking into account the nonlinear operation of
reinforced concrete structures in most cases signif-
icantly reduces the calculated forces at peak points
- concentrators;

- in the design process it is necessary to consid-
er and analyze the variant design solutions of the
system.

Keywords. Reliability; column; foundation;
stress; modeling; numerical methods.
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