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AHoTalisi. B manuii yac akTyaasHAM HaIpsSIMOM
JOCTIKEHb B 00JIACTI TEOTEXHIKH € BiHOBJICHHS
Ta MPOEKTYyBAHHS CHEPTETUYHUX 00 €KTIB, SIKi B YK-
paini OymyBajaW 4acTO Ha IUIMTHUX (PyHIAMEHTax
(AEC, TEC ta inmi) BrnamryBanus mintHuX QyH-
JTAMEHTIB, SKi MalOTh BEJIHKI PO3MIpH B ILIaHIi, 110
3YMOBJIIOE€ OCOOJMBOCTI B3a€EMOJII iX 3 OCHOBOIO.
Ha Takux 00'€KTax NMPOBOIMBCS BEIUKUN 00 €M
eKCIIEpUMEHTAIBLHUX pOOIT, Ha MUX pe3yibTaTax i
nmoOymoBa I MyOJtikamis. 3 METOK 30epeKeHHS
CKCIIEPUMCHTAIEHAX JIaHUX Ta BUSABJICHHX HOBHX
(akTOpiB B3a€EMOJii ITUT 3 OCHOBOIO, a caMe MiJ-
oM JTHa KOTJIOBaHy, pu 3a0KBLi Majb Ha OyniBe-
JHLHOMY MailaH4MKy, 3a JOMOMOTOI0 TIIMOMHHHUX
MapOK BUSIBIICHA CTHCJIMBA 30Ha, sIKa CYTTEBO BiApi-
3HAETHCSA Bl peanbHOl (12 M TpPakTUYHO MPOTH
28 M pospaxoBaHa 3a koediniearamu JIbH).

OxpeMo JOCHiDKyBaJIUCS JUIATaHCIHHI Tpo-
LEeCH, sSIKi 3yMOBWJIM MiJHOM OKpEMHX Maib 0
30 cMm, 1o BUMarao 3’ sICyBaHHS 00CTaBHH, 1110 3Ha-
XOASTHCS i MiIOMIBOIO 3a0UTHX MANb 1 IKY POJIb B
(dbopMyBaHHI OCiJaHHS IUTUTHOTO (DYHIAMEHTY Iie
BiJlirpae.

AHaJti3 HanpyXeHo-1e(GOPMOBAHOTO CTaHy €Jle-
MEHTIB KOHCTPYKLiH KOXHOI OyziBmi (cmopyan)
3aBXKU TpeOa BUSBUTHU PEalIbHY aKTHUBHY 30HY JE-
¢dopmanii. B mybnikanii npuBeneni maTepianu aHa-
73y HaIpy>KeHO-1e(OPMOBAHOTO CTaHy OCHOBH B
3aJIC)KHOCTI BiJl pO3MIpPIB IUIMTHUX (PYHIAMEHTIB,
TEMII MPUKIIAJaHHs KOPUCHOTO HAaBaHTAXKCHHs (Ha
MIPUKJIAl CHIIOCHUX KopmyciB). IIpoBemeno mopie-
HSIHHS TTMOWHY CTUCIIMBOT 30HU ITiJ] TUTUTOIO 32 Me-
TOAOM TIOIIAPOBOTO TiACyMyBaHHSA (KoedimieHT 3
JBH) i paxtuunoro Her, sika BU3HAYaIacs TIMOMH-
HUMHU MapKaMu SKi OyJIM BCTaHOBJICHI 10 TJIMOMHU

Irop BOMKO
N2 npodecop kadenpu reoTeXHIKH
\ I.T.H., Ipod.

28 m. Ilicnms mpuKIamgaHHs MPOSKTHOTO HABaHTa-
JKEHHsI, INIMOMHHI MapKy Ha TiauOuHI Oinbine 12 M
HE pearyBaH.

[Tokazana pi3HHI B B3aEMOJIIi BETUKOPO3MIp-
HUX TUTUT 3 OCHOBOIO, @ TAKOXK PO3TIITHYTO BapiaHT
MIPH HASBHOCTI KOPOTKHX Tajhb, SKi IMOKPAIIYIOTh
BJIACTHBOCTI OCHOBH, aJi¢ HE BUKOHYIOTH (DYHKIIiT
repeaadi Hanpy>KeHHS Ha OiIbIN TIHMOWHHI MIapHu
TPYHTIB.

Hapeneno mpukiam miaioMy KOTJIOBaHY, IS
dbyagamentanx T AEC (posmipom 70x70 M), 3
BapiaHTOM 3a0MBHUX Nanb JoBkHuHA 14,0M mepepi-
30M 35x35 cM. [lpu BuUKOHAHHI pOOIT BUHUK MTiAHOM
JTHa KOTJIOBaHy Oinbine Hixk 50 cM., a majni BHXO-
g 3a Mexi migiiomy Ha 30 cMm. Lert daxt 3ymo-
BHUB JIOJIaATKOBI EKCIIEPUMEHTAIbHI POOOTH st
3'siCyBaHHsI, ISl TIEPEeBIpPKU HAsIBHOCTI Mij MigoII-
BOIO ITyCTOTH

3 MeTo momynspu3alii eKCHepUMEHTAIbHUX
JaHuX i 30epexXeHHs T0CBiy IPOEKTYBaHHS BiIO-
BiJaIbHUX 00 €KTiB HA IUIMTHUX (QyHIAMEHTax Be-
JIMKUX PO3MIpiB 1 MArOTOBIIEHA LISl Ty OJTiKallis.

Kiouosi cioBa. [InutHi dyHaamenTH, nais,
I'PYHTOBa OCHOBA, 00’ €KTH TeHepallii eJIeKTpoeHep-
rii.
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BCTVII

B nanuit yac akTyanpbHUM HaNpsiIMOM JIOCIi-
JOKCHB B 00JIaCTI TE€OTEXHIKHU € BiIHOBJICHHS Ta
MPOEKTYBaHHSI CHEPreTUYHHUX 00 €KTIiB, fKI B
VYxpaini (COY HAEK 109:2023, 2023); Oyy-
BaJIMCs 4acTO Ha TUIMTHUX (PyHIaMeHTaxX (Ha-
npukiang AEC, TEC, cunocHi kopiycu Juist CH-
Nyyux MarepiaiiB). B 1mux ymoBax BaKJIHBO
MOBEPHYTHUCS 10 pealbHUX EHEPreTUYHHX
00" €KTIB, JI¢ TTPOBOJIUIIUCS €KCIIEPUMEHTAIbHI
po6oTu Ta Oy OpraHi3oBaHl HaTYPHI CIIOCTE-
pEeXEHHS 32 TAKUMHU 00  €KTaMM, HAIIPHUKIIaa 3a-
nopizbka AEC, PiBaenchka AEC, XmenbHu-
npka AEC, Kpumceka AEC (KpuMmcbka 30y10-
BaHa, aji¢ HE BBEJICHA B CKCIUIyaTaIlil0 MiCIs
aBapii Ha Yopuoomnbchkii AEC), excriepume-
HTanpH1 nociimpkennas Ha Onecbkii AEC (c. bi-
nsiiBKa). 3 METO 30€peKEeHHs eKCTIepUMEHTa-
JBHUX JaHUX Ta Tepeaadl JOCBiAy IMiJrOTOB-
JIeHa 1151 Iy OJTiKaITis.

AHAJIIS3 ITOITEPEJHIX JOCIIIIPKEHD

VY3aranpbHEHHSI TOCBily BUKOPUCTAHHS pe-
3yJbTAaTIB HOCTIIKEHD Ta EKCTICPUMEHTAIBHUX
JAHUX TIPO B3AEMOJIIO TUIUTHUX (yHIAMECHTIB
3HAYHHUX PO3MIpiB (mupuHOIO Bif 15M 10 70 M)
npuBeneHo B Oarathox myoOumikamisx (boiiko,
1988). BusBiieHo cyTTeBi po301>KHOCTI B PO3Mi-
pax CTHUCIMBOI 30HM MiJ IUIMTHUM (QyHIaMeH-
TOM IIMPUHOIO 3-5 M 1 MiJI IUIUTaMH IIUPUHOIO
Oimpiie 15 M, TakoX HEOOXiTHO BpaxOBYBAaTH
BIUTMB TEMITy HaBaHTa)KEHHS HAa HEKOHCOJIiJI0-
BaHUX IPYHTaX, II0 3YMOBIIIO€ 3HAYHE 3POC-
TaHHs OCiaHHs TakuxX (QyHAaMeHTiB. 3pocTaH-
HSM B 2 1 Ounblle pas, 1m0 1 3yMOBIIOE A0JaT-
KOBO 3pOOUTH aHalli3 MPUYUH PO301KHOCTEM.

META POBOTU

IToka3atu BIAMIHHOCTI B3a€MOMil IUTUTHHUX
(byHIaMeHTIB pi3HUX pO3MipiB B IUIaHi Big 15M
1o 70M, a TaK0>K BUSBUTH OCOOJIMBOCTI B3a€EMO-
Iii TakuX (QyHIAMEHTIB 3 OCHOBOIO. BusBHTH,
AK1 TapaMeTpy OCHOBH, po3Mipu (pyHIaMEHTIB
B IUIaHI, TAKOXK OIIHUTH BIUIMB 1HTEHCHUBHOCTI
HABaHTa)XCHb HA OCIJJaHHS TUTUTHOTO (hyHIaMe-
HTY.

PE3VJIbTATU TA OBI'OBOPEHHAA

KHYBA (toni - KIBI) 3 nepimux pokiB Oy i-
BHunTBa AEC mpuiimae yyacts B po3po0iii HO-
PMaTHUBHUX JOKYMEHTIB, IPOBEJCHHS EKCIICPH-
MEHTQJIBHUX POOIT 3 BHSIBICHHSM OCHOBHHX
¢axTopiB, SKi BIUIMBAIOTh HA Mepeavy HaBaH-
TaXCHHSI 3 HAJA3EMHUX 1 MiI36MHUX KOHCTPYK-
IisSIX HA OCHOBY, a caMe:

e - BIUIMB JWJIATAaHCIAHOI CKJIamoOBOI Ta
CTaH OCHOBH B IPOIIEC] BIIAIITYBAaHHS
(dbyHIaMEHTIB;

® - PO3Mip CTUCIIMBOi 30HH B 3aJI€KHOCTI
Bil pO3Mipy (YHIAMEHTHOI IUIUTH B
TLJIaHI.

Bimomo, 110 3pi3 (3CyB) B IpyHTOBOMY
CepeIOBHUIIIl 3MIHIOE CBii 00' €M, TOOTO € BiJI-
OyBcs TIpoliec auiaTaHcli, a00 KOHTpaKTaHCIi,
MOJKE TPOSIBIISITHCS MiAHOM JTHA KOTJIOBaHY.

Ha o06'ekti OygmiBaunrBa Opechbkoi
AEC (c. binsiBka), B mpoekTi Oyno nepemda-
YEeHO BJAIITYBaHHsS 3a0MBHHUX MaJlb JOBXUHU
14 M., monepeunuii nepepiz 35x35 cM. Kijb-
KicTh nanb 2500 mr. 3 kpokoM 1,4 M. OCHOBOIO
CIIy’)KWJIM HalllapyBaHHS MIMIAHUX, CYMIIIAaHUX
IpyHTiB. B mpomeci 3a0uBaHHS maib, po3Mip
poctBepky 70x70 M BimOyBaBcs MiAiioM JHA
KoTioBaHy. Ilicns 3a0uBaHHA MEpIIOTrO ALY
nayp - MigiioMy JHa KOTJIOBaHy ckjiaB 30cMm.,
JOPYTUA psijl TIaTh MOABOIB MiTHOM JHA KOTJIO-
BaHy, a IiCJII TPETHOTO PSTY MiIHOM CKIIaB yKe
90cm. Pobotu mo 3abuBLI TNanb 3yMHHWIH,
OCKUTBbKY 3a(iKCyBaJIM HE TUTBKHU TIAHOM JIHA,
aye ¥ migiioM paHimie 3a0UTUX Maab Ha BEIU-
yuHy Oinbme 20cM. BuHukmIa aumckycis, 1o
3HAXOJUTKCS TIiJ] MiAOIMIBOIO Malb MyCTOTa YU
HasIBHICTb KOHTAKTY 3 IPYHTOM. 3 Ii€I0 METOIO,
3a ininiatuBoto KHYBA (toxi - KIBI) 6yB mpo-
BEJICHUH CreliaabHui ekcriepuMeHT. byna Bu-
TOTOBJICHA TECT-TAJIsl, a caMe O1YHY TTOBEPXHIO
MOJIeNIIOBajIa MeTasieBa TpyOa, B AKii 3HaX0H-
jacsi TpybOa MeHImoro aiamerpy i Oyia BoHa
3'€qHaHa 3 MigomBor maii. ExcriepumenTa-
JIbHA majis Oyiia 3ariubieHa 3a MPOEKTHOIO Te-
xHoJoriero. Tpy0Oa, sika MozemoBaa 0i4Hy IMo-
BEpPXHIO 1 IMIIOMIBA TIAJi PyXajaucs pa3oM, IO
BKa3aJi0 Ha BIJICYTHICTh MYCTOTH, a 3a(iKCy-
BaJIM PyX 30BHINIHBOI 1 BHYTPIIIHBO1 TPYOH pa-
30M.
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TakuM 4YMHOM, NPOBEACHUN EKCIEPUMEHT
PO3B's13aB CyMHIB IPO HasIBHICTh MyCTOT.

JlJiss IEeBHUX TPYHTOBUX YMOB BAKJIMBUM €
napamerp, SIKUii BIUTUBAE HAa OCIIaHHS TUTUTHUX
¢bynnamenTiB. Po3mipu B miaHi IIMTHUX (yH-
JTAMEHTIB JBOX CHJIOCHUX «0aHOK» 1 poboya 6a-
Ty, SIKi 3BOAMIUCEH B M. YepHiriB. byniBHHII-
TBO BeJocs 2 poku. B nepiuii pik moOyayBaim
CUJIOCHHMI KOpITyC 1 pobody Oamry i iX 3aBaH-
TQKWJIU TIEPIIMMH 31 3HAYHOIO IHTCHCHBHICTIO,
00 11¢ Oymu >)KHHMBA (JTUTICHB). 3aBaHTAKCHHS 3
BEJIMKOIO IMIBUIKICTIO MPUBEIIN JI0 TOTO, 10 (ha-
KTHYHO OCIJITaHHS CKJIaiH Oubie 32 ¢cM MpoTH
MIPOEKTHOTO 3HAYEHHS OCAJKH OJIM3BKO 15 cM.
Ha apyruit pik B qTumnHi 3aBaHTaXyBaJld B TOH
e 4ac, aJie I[bOro pazy KOHTPOJIIOBAIIU MPOEK-
THE HAaBAaHTAXEHHS 1 pe3yJbTaTu CKIAIH
<15 cm. KokHa cTymniHb MPOEKTHOTO HaBaHTa-
YKEHHSI KOHTPOJIIOBajacs, 110 3yMOBUJIO TIOKpa-
IIEHHSI BJAIITOBAHOTO IPYHTOBOIO Cepeio-
BHINIA 1 B IbOMY BHIIQJIKy OCIJAHHS CKJIQJIO
JIUIIIE TIOJIOBUHY, B IEPILIOMY CHIIOCY, OCKLITBKU
HANpYXXEHHS 3a OJMH IUKJI HE TMEepEeBUIIYE
CTPYKTYPH MIIHOCTI.

Ha 06’exti Oyna opranizoBaHa po0OoTa 1o
BHSIBJIICHHIO (hiKcallii (PaKTHUIHUX PO3MIPIB CTH-
cuBoi 30HU. 17151 11bOT0 OYJI0 BUKOpHCTaHA ME-
TonuKa (hikcarlii akTUBHOI 30HU 32 ICHYIOUUMHU
HOopMaMu PansHCBKOTO COM03y, TOOTO IOnAT-
KOBE HAIPY)KCHHS MHOXWJIM Ha Koe(]ilieHT,
KM HEe BPaXxOBYBaB pPO3Mip CIIOPYAU B IUIAHI.
JlJis Hammoro BUMAAKy BOHA CKiajgana 28 M BiJl
MiJOMIBY TUIMTH. BiAMOBITHO HA 110 TO3HAYKY
Oynu BCTaHOBJIEH] IMTMOMHHI MapKH, sIKI iKCy-
BaJIM MOSIBY JIOJITATKOBHX HANPY’KEHb B 1111 30Hi.
3aBaHTAXYIOYH CUJIOCHUN KOPITYC MPOEKTHUM
HABAaHTA)XCHHSM, a TIEPEMIIICHHS TIUOMHHHUX
MapoK 3ynuHUIOCS Ha rmouny 11,5 M, ToOTO
Ha rnubuHi 0,5 mupuHa B 1iadi. B ipomy Bu-
MajKy METOJl MONIAPOBOTO MiACYMyBaHHS HE
MIPAIIOE, 0 CTABUTh MUTAHHS MONIYKY HOBOTO
HiAXO0y, a camMe MepexiJ Ha YUCIOBE MOJIENIO-
BaHHA B3a€MOIII €JIEMEHTIB CUCTEMH «OCHOBA-
byHIaMeHT-0y TiBIIS.

Jlnst OTpUMaHHS HaJIMHUX PE3yJIbTaTIB IS
MPOEKTYBaHHS HEOOX1THO IPOUTH TaKUH aJro-
pUTM:

e ineHTH(IKYBATH MapaMeTPH I'PYHTOBOI OC-
nosu (boiiko, 2021);
e BUOpaTH 1 OOTPYHTYBATH MOJIENI B3a€MOIIT

€JIEMEHTIB CUCTEMH «OCHOBa-(yHJaMEHT-
Oy IiBIISY;

e OOIpyHTYBaTH PO3Mip I'PYHTOBOI OCHOBH,
BIJIMOBITHO PO3MIp CKIHUEHHHUX €JIEMECHTIB
1 KpOK HAaBaHTAKCHHSI,

e BUKOHATH MOJEJIIOBAHHA Ha TECTOBIH 1 KO-
HTPOJBHIN 3a/1aui;

® DO3B'S3aTH OCHOBHY 3a7ady 1 NPHHHATH
r€OMETPUYHI PO3MIPH;

® OpraHi3yBaTH CIIOCTEPEKEHHS 3a peallb-
HUM TIPOIIECOM B3a€MOIII CTIOpya 3 OCHO-
BOIO;

® Y BUIAJKy HASBHOCTI 3HAYHOTO ITiI3EMHHIA
MPOCTOPY HEOOXITHO KOHTPOJIFOBATH ITiJI-
1OM JHa KOTJIOBaHY NP IHTEHCUBHIN PO3-
poOIIi KOTIIOBaHY.

BHUCHOBKM TA PEKOMEH/IALIIT

[Tpu npoekTyBaHH1 pyHAaMEHTHUX IUIUT Be-
JUKUX PO3MIpIB mUpuHOIO Oibie 20 M pexo-
MEHIYEThCS BUKOHYBAaTH aHAaJi3 CTUCIIHMBOI
30HHU 1 BpaxoByBaTu rabaputu rmtu. Jis Ba-
PIaHTIB IUIMTH 3 TAJISMH, TOJI CIIiJ IEPEBIPUTH
SIK B3a€EMOJII€ IJINTA 3 OCHOBOIO.

PekoMeHayeTbCsl croyaTKy 3 sCyBaTH, 4
BHKOHYIOTh TaJIi CBOIO (PYHKIIiIO Tiepeaadi Ha-
BaHTA)KEHHsI Yepe3 OCHOBHI eJeMeHTH; OiyHa
MOBEPXHs Taji, il MiJomBa, a TaKOX dYepe3
poctBepk. Lle BapianT miutH Ha nansax. B apy-
TrOMY BHUMAJKY Tajl BUKOHYIOTh (DYHKIIIFO TTOK-
pallleHHsI BIACTUBOCTEN B IPYHTOBOMY CEPEJIO-
BHIII MMiJ (YHIAMEHTHOIO IUTMTOI0, aKTHBHY
30HY JedopMallii IpyHTY CTBOPIOE TUIUTA 3HAY-
HUX po3MipiB (OiabIe 15M) 1 masti TUTBKHU MTOK-
pAaIUIU BIACTUBOCTI B MEKaX TOBKHUHH TaJi.

[liniioM [1Ha KOTJIOBaHY 3YMOBIIIOIOTH
00’eMOM MarepianiB maib, a TaKOX 3MiHa
00" eMy TIpH 3pi3aHHI IPYHTY 10 O1YHIN MOBEp-
XHI Malib, 1€ BKJIAJ AUJIATAHCIHHUX TPOIIECIB.
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Specific features of interaction of massive slab
foundations with the soil

Igor BOYKO

Summary At this time, the actual direction of
research in the geotechnical sciences is the rehabil-
itation and design of energy objects, which in
Ukraine were often built on slab foundations (NPPs,
TPPs and others) The arrangement of slab founda-
tions, which are large in plan, which determines the
peculiarities of their interaction with the base. A
large quantity of experimental work was carried out
at such objects, and this publication is based on
these results. In order to preserve the experimental
data and identify new factors of interaction between
slabs and the base, namely the rise of the bottom of
the pit, when driving piles at the construction site,
the compressible zone was identified with the help

of depth marks, which differs significantly from the
real one (12 m practically against 28 m calculated
by the DBN coefficients).

The dilatancy processes that caused the rise of
individual piles up to 30 cm were studied separately,
which required clarification of the circumstances
under the sole of driven piles and the role it takes in
the formation of slab foundation settlement.

The analysis of the stress-strain state of struc-
tural elements of each building (structure) always
requires identifying the real active deformation
zone. The publication presents the materials of the
analysis of the stress-strain state of the base depend-
ing on the size of slab foundations and the rate of
payload application (for example, silo buildings). A
comparison of the depth of the compressible zone
under the slab using the method of layer-by-layer
summation (coefficient from DBN) and the actual
Hst, which was determined by depth marks installed
to a depth of 28 m, was carried out. After the design
load was applied, the depth marks did not respond
at a depth of more than 12 m.

The difference in the interaction of large-sized
slabs with the foundation is shown, and the option
of short piles, which improve the properties of the
foundation but do not perform the function of stress
transfer to deeper soil layers, is considered.

An example of pit lifting for NPP foundation
slabs (70x70 m in size) with the option of driven
piles 14.0 m long with a cross section of 35x35 cm
is presented. During the works, the bottom of the pit
rose by more than 50 cm, and the piles exceeded the
rise by 30 cm. This fact led to additional experi-
mental work to find out whether there was a void
under the sole

In order to popularize the experimental data and
preserve the experience of designing critical facili-
ties on large slab foundations, this publication was
prepared.

Keywords. Slab foundations, piles, base, elec-
tricity generation plants.
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