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AHoTanisi. ¥ po0OTi BUKOHaHO MaTeMaTHYHE
MOJICITIOBAHHS MiACHICHHS CTpiukoBoro (GpyHmame-
HTY MIJIKOTO 3aKJaJaHHSg KOPOTKUMH TMalIMH Yy
IBOX BapiaHTax: MiJCWIEHHA Y pIiBHI MiJOLIBH
ICHYIOUOr0 (yHIaMEHTy, IiJICHIICHHS Bif] MOBEPX-
Hi IpyHTY. J[71s TopiBHSAHHSA B 000X BapiaHTax po3-
IIISTHYTI KOPOTKI Mali pi3HOT noBkuHH. J{J1s1 mepe-
BipKH MOXIIMBOCTI BU3HAYEHHsI HECYUOi 3/TaTHOCTI
MiACHICHOTO (YHIAMEHTY SK YMOBHOTO (yHma-
MEHTY MIJIKOTO 3aKJIaJaHHsl BUKOHAHE MaTeMaTHY-
HE MOJENIOBaHHS YMOBHOTO (yHOAMEHTY Ul
000X BapiaHTIB KOHCTPYKTHBHOTO pimieHHs. [Ipu
MaTeMaTHYHOMY MOJICTIIOBaHHI BapilOEThCS HE
TIJIBKU JOBXHHA, a 1 KPOK Maib IiJCWICHHS, a
TaKoX IPYHTOBI yMoBH. [IpoaHanizoBaHo oTprMa-
Hi pe3yIbTaTH 3 MOPIBHAHHSM YCIX BapiaHTiB.

Pesynbratn po3paxyHKiB MOKa3aid, L0 MpH
BHUKOPUCTAaHHI KOPOTKHX Maslb €(EeKTUBHO Mepexo-
JUTHU JI0 BapiaHTy IMiICHICHHS, KOJH HEMa€E ToTpe-
Ou y BIIKONYBaHHI TpaHIICH O PIiBHS ITiJOLIBH
icHylo4oro (yHIaMeHTy, 3 PO3MILICHHSIM pPOCT-
BEpKy HOBOCTBOPEHOTO (PYHIaMEHTy B PiBHI BH-
MoOITeHHS a0o mimrorn. Takuii BapiaHT BUKITIOUAE
TPYAOMICTKI POOOTH 3 PYYHOTO BiJAKOIYBaHHS
TpaHIIeH, a TAKOX J03BOJISIE BAKOHYBAaTH POOOTH 3
MiCUIEHHS HE MaJIMMH 3aXBaTKaMH, a JOBUIbHUM
YUHOM. 3arajioM Iie Ja€ MOXKIHUBICTh 3HAYHO CKO-
POTUTH BUTpATH Mpalli, 4acy Ta KOILTIB.

JochimKkeHHIME BCTaHOBJICHO, 110 301IIbIIESHHS
KpPOKY Tallb HPU3BOJIUTH 10 3MEHIICHHS Hecydol
3IATHOCTI MiJCUIICHOT0 (PYHAAMEHTY SIK I KOPO-
TKHX, TaK 1 U JJOBTUX MaJb, a po3risia GpyHaame-
HTIB SK YMOBHHX MAacCHBIiB HaHOUIBII BiIITOBiTaE
BapiaHTy 3 KpokoM naib 3d (600 Mmm).

Pe3ynpratu po3paxyHKiB TakOX ITOKa3ajH, IO
HecydYa 3MaTHICTh IMiJICHIICHOTO (yHIAMEHTY, OJle-
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[TIOCTAHOBKA ITPOBJIEMU
TA AHAJII3 IIOIEPEHIX JOCJIIDKEHD

Ha rtenepimHiii yac cyyacHi KOMI IOTE€pHI1
TEXHOJIOTIl [TAl0Th MOJJIMBICTH BHKOHYBATH
CKJIa/IHI MaTeMaTU4Hi JTOCIIKEHHS, PO3paxy-
HKM Ta MOJEJIIOBAHHS NIl BUPIIIECHHI 3a/1a4 3
MEXaHIKU TPYHTIB.

JIoBOITI TIOMYJISIPHUM Ta BaPTUM TOJAJIBIIIOTO
JOCIIJDKEHHST Halpy»XeHO-1e()OpMOBaHOIO CTa-
HY CHUCTEMHU «IaJsI-pPOCTBEPK-OCHOBa» Ta «iC-
HYIOUUi (pyHAaMEHT — Tasi MiJCUIICHHS - OCHO-
Ba» € BHKOPUCTaHHS METOJIB MaTeMaTHYHOTO
MOJICTIOBaHHS Ha OCHOBI UYHCENBbHHX METOJIB
a"amizy. HalnommpeHimmMm i3 SKMX € MeTO.X
ckinueHnux enemenTiB (MCE), skuii 3akmaneHo
B OCHOBY JIOBOJIi CYy4acHOTO MPOTPAMHOTO KOM-
wiekcy «Plaxis 3D Foundation» [1].

He nuBnsymnch Ha MmMUpPOKE 3aCTOCYBaHHS
nanboBUX (YyHAAMEHTIB 1 BEIHKY KIJIBKICTh
JOCITIJIKeHb, HEAOCTATHRO BUBYCHUMH € DIl
¢dakTopiB, L0 BIUIMBAIOTh HA HECydyy 31aT-
HICTP 1 OCITaHHS MIpH iX POOOTI B Pi3HUX IPYH-
TOBUX yMOBaX. 30KpeMa, BiJIOMI 3 HPaKTUKU
MPOMNO3HLii MIOA0 BUKOPUCTAHHS KOPOTKHX
nanab MiJACUJICHHS, HE MIAKPIIUICHI XOIHUMU
PEKOMEHIAMISIMA CTOCOBHO METOIHMKH iX pO3-
paxyHKy.

Hopmamu [2] mpomoHyIOThCS pi3HI KOHC-
TPYKTHBHI CXE€MHU TMiJCWICHHS CTPIYKOBHX
¢byanamenTiB namsimu. i posrisimy oOpaHi
JIBa BapiaHTH, IpeacTaBieHi Ha Puc. 1.

VY naniit pobOTI 3a JONIOMOI0I0 POTPaMHO-
ro kommekcy Plaxis 3D Foundation Bukona-
HO MaTeMaTHYHE MOJCTIOBAHHS IiJICHUICHHS
(yHIaMEHTIB KOPOTKUMH TMAaJsiIMU Y TBOX Pi3-
HUX BaplaHTax, a came: 1) miJCUJIEHHS 3 P1BHSA
MiJOBYA  ICHYIO4Oro  (GyHIaMeHTy  Ta
2) MiJCWICHHS 3 TOBEPXHI IPYHTY.

[Tpu MopnentoBaHHI nependaueHO BUKOHATH
MiCWICHHS ()yHIaMEHTIB MIJKOTO 3aKJIaJIaH-
HS y JIBOX PI3HMX I'PYHTOBHX YMOBax 3 Bapito-
BaHHSM KpOKY, JIOBKMHH, a TaKOX 3MiHOIO
BUJly PO3TAlLIYBaHHS TOJIOBM Masli BiAHOCHO
MiIomBY (YHIAMEHTY, IO JO3BOJUTH 3'SICY-
BaTH JIOLJIBHICTh BHUKOPUCTAHHS KOPOTKHX
nayb MpH MiACHICHHI QyHaaMeHTiB. B skocTi
KOPOTKHUX PpO3MIAJAlINCh Majil 3 CHiBBIIHO-
IICHHSIM JIOBKHHHM JI0 JliaMeTpa BiJ S 10 25.

3 I’*/i
J
L]
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|

Puc.1. KoHCcTpykTuBHI cxemu miacuieHHs (yH-
JAMEHTIB TAJSIMHU: a) BEpTUKAJIbHI Taji,
SK1 BJIAIITOBYIOTHCS 32 MEKaMH ICHYIOYO-
ro ¢yHmamMeHTy 1 3'€QHYIOTbCA POCT-
BEepKaMU B PiBHI MiIOMIBH iCHYyt0UOTO (Y-
HIAMEHTY; 0) BepTHKaIbHI apHi Mmaji, SKi
BJIAIITOBYIOTHCS 32 MEXaMH ICHYIOUOTO
(dbyHnameHnTy i 3'enHyroThCs 3 (pyHIaMEH-
TOM BHIIE HOTO ITiTOMIBH OAJIKOBHM POCT-
BEepKOM [2].

Structural schemes of strengthening foun-
dations with piles: a - vertical piles, which
are determined outside the existing foun-
dation and are connected by grillage at the
level of the sole of the existing founda-
tion; b) - vertical paired piles that are con-
nected outside the existing foundation and
are connected to the foundation above its
sole by a beam grillage [2].

Fig.1.

Byno 3po0ieHe npumymieHHs, M0 B BUNA-
Ky 3aCTOCYBaHHS KOPOTKHX Iajb, iX Hecyda
3/IaTHICTh Yy CKJaai (QyHAaMEHTYy peani3yeThes
HE TOBHICTIO TIPH TOMY, IO 3HAYHY YACTKY
HaBaHTakeHHsT Oepe Ha cebe pocTBepk. Toi
BapTO MEPEBIPUTH, YU MOXKHA TPU TPOEKTY-
BaHHI 3aMIHIOBAaTH IpyIy Majlb 3 POCTBEPKOM
Ha TPyHTO-NAJIbOBUN MacuB, KM Mae raba-
PUTH YMOBHOTO (D)YHJJAMEHTY.

CraBwiiach TakoX 3ajada 3’sCyBaTH, IpHU
SIKOMY KpOIll 1 JOBXHHI Tallb MiJICUJICHHS,
poboTa makoBOrO (HYHIAMEHTY MOXE OyTH
NpUpIBHSHA A0 pPOOOTH TI'PYHTO-MAIBOBOTO
MAacCHBY.

OCHOBHE JOCJIKEHHS

[IpuiHATOI0 OYAaTKOBOK EKCIIEPUMEHTAIIb-
HOIO MOJICJITIO € CTPIYKOBUHN (PyHAaMEHT Mij-
KOro 3akiajgaHHs BucoToro 300 MM, HIMPUHOIO
1 M, rmuOuHOIO 3aKnafganHs 1 M, mo crpuitmae
nocTiiHe HaBaHTaxkeHHs 200 kH/Mm [3].
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VY mepmomy BapiaHTI BHUKOHYEMO ITiJICH-
JIEHHS ICHYIOYOro (yHIaMEHTy KOPOTKHUMH
MAJISIMU 3 TOJIOBOIO y piBHI migomsu (Puc. 2).

Jlo po3paxyHKy mpuiiMaeMo Taki mapameTpu:
- TUN MaJii — BIABIIOBAaHHI 3 METAJICBUX TPYO;
- MOJEeNb IPYHTY — NIPYKHO-TUIACTUYHA MO-

nenb Kynona-Mopa;

- (yHAaMEHT, 1O MiACUIIOITHCSI — CTPIUKO-

BHI MIJIKOTO 3aKJIaJgaHHs;

- mani goxuHow 1,0 M 3 kpokom 600 Ta

1200 mmM;

- mani JoBxuHow 5,0 M 3 kpokom 600 Ta

1200 mm;

- miametp nami 0,2 m;

- BHCOTa pocTBepKy — 600 MMm;

- poctBepk — 2,6 M x 10 Mm;

- XapaKTepUCTUKU TIPYHTY: MICOK JpiOHMIA,

mineHEME Y = 192 xH/M?, e = 0,59,

c =4 klla, ¢ =31°, E =28 MIla ta cyrnu-

Hok v = 18,5 kH/M?, e = 35, ¢ = 23 «Ila,

¢ =21° E =14 Mlla [4].

[Iporpama MopentoBaHHS MiACUJIICHHS pO-
60oTH pyHnameHTy HaBeqeHa y Tabmumi 1.

Tab6mn. 1. [Iporpama MaTeMaTHYHOTO MOJETIOBAHHS
mijacwieHHs poboT GyHIaMEeHTyY y piBHI IMiIOMIBU
Table 1. The program of mathematical modeling of
strengthening the work of the foundation at the
level of the sole

r pyna JoBxuHa Ta 1onepeyHui Kpox mams
JIOCJILIIB pO3Mip najib
1 _ _ 600 MM
5 L=1md=02w™ 1200 oot
3 _ B 600 MM
4 L=5md=02wm 1200 oo

VY npyromy BapiaHTI BUKOHYEMO ITiJICHJICH-
HS ICHYI04YOTrO ()yHJAMEHTY KOPOTKUMH Iajsi-
MU 0€3 BUKOYBaHHS TPaHIIEH, 3arau0II0I0un
rosioBy nami Ha 500 MM 3 METOIO yJaIlITyBaHHS
poctBepky (Puc. 3). Takwmii croci6 1oBoJi Ta-
PHO MiHIMI3y€ MpaIio, BUTpaueHy Ha 3eMIISHI
poboTH.

[TapameTpu KOHCTPYKTUBHHUX Ta (Pi3UUHUX
XapaKTepUCTHK AHAIOTIYHI  TONEePEeaHbOMY
BapiaHTy.

VY ocTaHHBOMY €Tarli MaTeMaTHYHOTO MOJIe-
JIIOBaHHS BUKOHAEMO IEPEBIPKY IMiJICHIICHOTO
(GyHIaMEeHTy, SK YMOBHOTO, MIJKOTO 3aKJja-
JIaHHS 3 TJMOWHOIO 3aKJIaJaHHs B PiBHI HIKHIX
KiHIiB manb (Bixnosigao 2,0 M Ta 6,0 m). [pu

[[OMY TPYHTO-TIJIbOBHH MAaCHB MOJICIIOETHCS

K CYUUIbHUN (YyHIAMEHT MPU3MAaTU4HOI (op-

MH 3 TIHTOMOIO Baroro, o JOPiBHIOE OcCepen-

HEHOMY 3HAUEHHIO MMUTOMOI Baru OETOHY 1 Ipy-

HTY y CKJIaji ymoBHoro (pyHmamenty. [llupuna

YMOBHOTO (pyHAaMEHTY - 2,6 M.

VY KOXXHOMY 3 BapiaHTiB IiJICHJICHHS 3a Me-
Ty TOCTaBJCHO MEPEBIPUTU Ta MOPIBHATU YU
30iraTUMyThCSl pe3yibTaTH BUIPOOyBaHb Ta
3HAYCHHsI OCIAaHHS MPHU MPUKIAJAHHI OTHAKO-
BOTO HaBaHTaXEHHSA. TakoX 3amIaHOBaHO
BUKOHATH MOJICITIOBAHHS POOOTH MOOAMHOKHX
nayib pi3HOI JOBXXHUHU Ta POCTBEPKIB SIK (yH-
JTAMEHTIB MIJIKOTO 3aKJIaJaHHs B PI3HUX IPYH-
TOBHX YMOBAX.

JInst yrcenbHOro MOJEIOBAHHS CYMICHOT po-
60TH icHyIO4Oro (hyHIaMEHTY 1 Majlb IpH Horo
T ACKIICHHI OYJI0 IPUMHSTO TaKl BUXI/HI JTaHi:

- man macwieHHs (TomepeyHuil  po3mip
d = 20 cMm, noxkuHOIO 1 Ta 5 M) 3 KPOKOM
3d (34 wrt.) Ta 6d (18 mr.) mpu BapiaHTi mi-
JIcuieHHsT (yHIAMEHTY TalsiMU BiJ PIBHS
nigomBu (puc. 1), pocTBepK po3Mipamu
2,6x10 M;

- mauti miacuieHHs (morepeuHuit posmip d=20
cM, noBxuHO0 1 Ta 5 M) 3 kpokom 3d (34
mt.) Ta 6d (18 1mT.) mpu BapiaHTi MiACHIICH-
Hs (pyHIAMEHTY MajasiMu 3 PIiBHS TOBEPXHI
IpyHTY (pHC. 2), POCTBEPK po3MipaMu
2,6x10 m.

Mogeni npoeKTOBaHOTO (PyHIAMEHTY 3
kpokoM mnaibs 600 mm Ta 1200 MM 300paskeHO
BianoBigHo Ha Puc. 4 Ta 5 BiAMOBIAHO.

I=lm,d=02™m
KpoK nainb 600 MM
KpoK nainb 1200 Mm

L, 600 ,

1=5M,d=02M
Kpok manb 600 MM
KpOK maib 1200mm

1000 (5 000)

Puc.2. Monens mincuineHds pyHIaMEHTY y piBHI
IIIOIBH.
Model of foundation reinforcement at the

sole level.

Fig.2.
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L g [=1m,d=02m

- KpOK Ianb 600 MM
o Kpok Iaimb 1200 mvm
% L 1000 200

il 7
[=5m,d=02m

Es KpOoK mmank 600 ymm

L 2400 L

KpOK Ianb 1200Mm

Puc.3. Mogens niacuieHHst pyHAaMEHTY 3 PiBHA
MTOBEPXHI IPYHTY.
Fig.3. Foundation reinforcement model from the

level of the soil surface.
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Puc.4. Monens QyHIaMEHTY 3 PO3MIIICHHIM
nanbs KpokoM 600 MM.
Model of the foundation with the place-

ment of piles in steps of 600 mm.

Fig.4.
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Puc.5. Momens ¢GyHIaMEHTY 3 PO3MIIICHHSIM
nanb KpokoM 1200 mm.
Fig.5. Model of the foundation with placement

of piles in 1200 mm increments.

[Ipu po3paxyHKax 3 BUKOPUCTaHHSIM MoO/ie-
i Kynona-Mopa (K 1 i permTa MoJesei),
1o peanizoBaHa B Plaxis, renepyroTbcs moda-
TKOB1 TOPU30HTAJIbHI HANPY>KEHHSI B TPYHTI.
MopentoBaHHsl MOCTAaBICHUX 3a/ad y Mpo-
rpamHoMy komrutiekci Plaxis 3D Foundation
OyJI0 BUKOHAHO y TaKii MOCTiTI0BHOCTI:
- MOJEITIOBAaHHS IPYHTOBOTO MAacHBY;
- MOJIEJIIOBAaHHS ICHYIOYOro (yHJaMEHTY Ha
BIAITOBIAHINM TVIMOWHI 3aKIaJaHHs,
- MOJENIIOBaHHS POCTBEPKY Ta Maib IiJCH-
JICHHS Y BiJIIOBITHUX KOOpIUHATAX;

- BUOIp Ta 3a7aHHS IPYHTOBUX YMOB;

- TPUKJIaJICHHS HABAaHTAKCHHS,

- BUKOHaHHs 1oOya0Bu 3D Monenei;

- TiepexijI A0 pO3paxyHKOBOI YaCTHHU POOOTH.

[Tpu mMonenroBanHi OysM BpaxoBaHi HACTYy-
mHi a3 podoTu:

- pobora rpyHTOBOI TOBIII 0€3 (yHmaMeHTY
(mouaTkoBa (asza);

BJIAIITYBAaHHS CTPIYKOBOTO (YyHIAMEHTY Mi-
JIKOTO 3aKJIaIaHHS;

poboTa CTpiuKOBOro (pyHAaMEHTYy MIJIKOTO
3aKJIaIaHHs M1 A0 BEPTHKAJILHOTO HaBa-
Hraxxens 1o 200 kH/m.1.;

yIalmTyBaHHA TaJlb  MIJCWICHHS  Ta

o0’eqHaHHA X POCTBEPKOM 3 ICHYIOUHMM
byHIaMEHTOM;

cyMicHa po0OoTa iCHyIo4oro (yHIaMEHTY 1
najb MPU HOTO MiICUIICHH] IMiJT 1I€10 BEPTH-
KaJTbHOTO HABAaHTAXCHHS, JIO JOCATHEHHS
3aanoi BennuuHu ociganns (100 mm).
HaBememo wmomeni MiACWICHHS MalsiMU

CTpIUKOBOTO (DyHIAMEHTy y BapiaHTI 3aKia-

JaHHS Tajb y piBHI MiJOUIBH, BiJ MOBEPXHIi

IPYHTY Ta METOJIOM YMOBHOTO ()yHIIaMEHTY Ha

MIPHUKIIA/II AT JOBXKHUHOIO | M.

Mopaenb miACKICEHOTO MaJIIMH CTPIYKOBOTO
(GbyHIaMEeHTy MIJIKOTO 3aKJIQJaHHS B Mporpami
Plaxis 3D Foundation mpu kpomi 3d ansa mans
MiJICWJICHHS TIOBXXHHOIO 1 M, y BapiaHTI 3aKia-
JaHHS Tajdb y PIBHI IMJONIBH MPUBEJCHA Ha
Puc. 6 ta y BapiaHTi 3aKiIagaHHs Majib BiJ MO-
BEpXHI IPyHTY npuBeacHa Ha Puc. 7.

Puc.6.

iACUIEHOTO
naussMu  (pyHIAMEHTY Yy BapiaHTi 3aKia-
JaHHS Tajb BiA PiBHS MiJOLIBH MIPH KPOLI
manb 3d (I=1 M) (a) Ta po3ranryBaHHS MO-
JIeNi i €0 BEPTHUKAIBHOTO HaBaHTa-
KCHHSIM B MacHBi IpyHTY (0).

Po3paxyHkoBa  mMojenb

Fig.6. The calculated model of the pile-
reinforced foundation in the option of lay-
ing piles from the sole level with a pile
pitch of 3d (I=1 m) (a) and the location of
the model under the action of a vertical

load in the soil massif (b).
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IiACUIIEHOTO
nansMu GyHIaMEHTY Yy BapiaHTi 3aKia-
JaHHS Talb BiJl TIOBEPXHI IPYHTY IpH
kporti maims 3d (I=1 M) (a) Ta po3ramry-
BaHHS MOJENI IMiJ JI€I0 BEPTUKAIb-HOT'O
HaBaHTa)XEHHSIM B MacuBi IpyHTY (0).

Puc.7. Po3paxyHkoBa  MOJ€lb

Fig.7. The calculated model of the pile-
reinforced foundation in the option of lay-
ing piles from the soil surface with a pile
pitch of 3d (I=1 m) (a) and the location of
the model under the ac-tion of a vertical

load in the soil massif (b).

Ha pucynky 8 HaBeneHO NMpUKIIAI MO3AiKH
nedopMariiif TpyHTOBOI OCHOBH IS Majb IMiJ-
CUJICHHSI JIOBXXMHOIO 1 Ta 5 M IpH MO30BXK-
HbOMY Kpomi 3d ans [IBOX BapiaHTIB MiACH-
JICHHSI Ta JIJIT MOJICITFOBAHHS ITiJICUJICHOTO (Y-
HIAMEHTY SIK YMOBHOT'O JUIS MIII[AHUX TPYHTIB.
Xapakrep aedopmariiii y TIHHHCTUX TPYHTaX
HE BIJPI3HAETHCS.

3 Mo3aik BHJHO, IO I KOPOTKUX Iajh
30Ha BIUIMBY HANpY>KEHOTO CTaHy JUIS ITiJICH-
JICHOTO NaysiMu (QyHIAMEHTY 1 yMOBHOTO (y-
HIAMEHTY MPaKTUYHO OAHaKoBi. Jlms Oinbi
JOBTUX TaJlb MOJCIIOBAHHS YMOBHOTO (YH-
JAMEHTY TPHU3BOJIUTH JIO TEPEMIIICHHS Ha-
MpY’KEHOI1 30HM Ha 3HAYHO OUTBIIY TIUOWHY.
TakuM YMHOM MIIXiA A0 PO3IIISAY HaTbOBOTO
(GyHIAMEHTY SK YMOBHOTO (PYHIAMEHTY MiJ-
KOTO 3aKJIaJlaHHs TIPH MiJICUICHHI CTPIYKOBUX
(byHIaMeHTiB MoXe OyTH MPUHHATHUM JIUIIE
JUTSL BApiaHTy KOPOTKHX Iajlb.

BukoHaBmn MaremMaTH4YHE MOICIIOBAHHS
MiJICHUJICHHS CTPIYKOBOTO (DYHIAMEHTY Y TPhOX
Bapiantax B mporpami Plaxis 3D Foundation,
OyJI0 OTPUMaHO PE3YJIbTATH IO 3ATEHKHOCTSIX
OCiJIaHHS BiJl HABAHTAXCHHSI TIPU PI3HUX JOB-
KMHAX Ta KPOIIi MaJib Ha PI3HUX IPYHTaX.

Ha pucynky 9 HaBeneHo rpadiku 3aexxHo-
CT1 OCiJIaHHS — HABaHTAKEHHS (PyHIaMEHTY J10
- I cramis Ta micns migcwieHus - I cranis mpu
kpomi mane 3d, moBxkuHOIO mans 1 Ta 5 My

mimanomy — 1pyHrti.  KpumBa  ocimaHHS-
HaBaHTakeHHs uist | ctanii podotu dynmame-
HTY J0 TiACWICHHS JJIS PO3TJISHYTHX BHUIAJ-
KiB MPAaKTUYHO CITIBIAJIAE.

Ha pucynky 10 HaBemeHo rpadiku 3amex-
HOCTI OCiJIaHHS — HaBaHTAXXEHHS (PyHIAMEHTY
1o - I cranis Ta micaga migcuneHud - 11 cramis
mpH Kpoili nanb 3d, JOBXKUHOW Majb 1 1a 5 M
y TJIIMHUCTOMY TPYHTI.

[TopiBHIOIOYM Tpadiku, 6GaYUMO, IO yMOB-
HUM (QYHIAMEHT BIJHOCHO BHOHMBA€THCS 13
IHITUX TIPOJIEMOHCTPOBAHUX TpadikiB 10 Ja€
mificTaBy 3pOOMTH BHUCHOBOK, IIO 3aMiHa Ma-
JH0BOTO (hyHIAMEHTY YMOBHHM He Jae Oaxka-
HOTO pe3yJbTaTy. 3aMiHIOBATH MalboOBUH (y-
HIaMEHT Ha YMOBHHUM (YHIAMEHT MIJIKOTO
3aKJIaaHHs 3 METOI0 BHU3HAYEHHS HOro HECy-
401 31aTHOCTI JJOCUTh HEKOPEKTHO.

Ha pucynky 11 HaBemeHo rpadiku 3amex-
HOCTI OCi/IaHHSI — HABAHTAXKCHHs (PyHIAMEHTY
1o - I cramist ta micis miacwienas - 11 cramis
MpHU Kpoiri majnk 6d, ToBKHUHOIO Tajak 1 Ta 5 M
y mimaHoMmy IpyHTi. KpuBa ocinaHHs-
HaBaHTaXeHHS s | cTaaii pobotn pyHmame-
HTY J0 TIiACHWJIEHHS IJIS PO3TJSHYTHX BUMAJ-
KiB MpakTHYHO cmiBnagae. Ha pucyHky 12
HaBeJeHO Tpadiku 3aJeKHOCTI OCITaHHS —
HaBaHTOKEHHS (QyHIaMeHTy 10 - | cTamis Ta
micas migcuneHHs - 11 cragis mpu kpomi manb
6d, moBxuHOIO TNk |1 Ta 5 M y TJIIMHUCTOMY
TPYHTI.

3 oJepKaHUX 3AJEKHOCTEW BUIHO, IO B
BUMNAJKY MiJICHICHHS (yHIAMEHTy HyXe KO-
POTKUMH TaJIIMH (CITIBBITHOIICHHS JOBXKUHU
no mornepeyHuka 1/d=5) pi3Huni B mOBEIiHII
mijicuiaeHoro GyHAaMEHTY MpH yJalTyBaHHI
ix BiJ piBHA migomBU a00 BiJ PiBHS MOBEPXHI
IPYHTY HpPaKTHYHO HE crocTepiraerbes. [lpu
MIJICUJICHHI 5K OUTBII JOBTUMU TAJISIMHU IS Pi3-
HULSI BUHHUKAE. 301IBIICHHS TIUOWMHU 3aKiia-
JaHHS HIDKHBOTO KIiHIIS TaTi MPH MiACHICHHI
BiJl pIBHS MIIOIMIBH Majo O MPU3BOAUTH 10
MOKpatieHHs: poboTH (QyHIAMEHTY, ane mepe-
Ba)KA€ BKIIIOUEHHS y poOOTYy J101aTKOBOTO
POCTBEPKY B piBHI NMOBEpXHi IPYHTY (TIpH OJ-
HaKOBUX OCITaHHSAX (YyHIAMEHT 3 ITiJICHIICH-
HSM BiJl MOBEPXHI MOXE CHPUHHATH Oinblie
HaBaHTA)KCHHS ).
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Mozaiku nedopMariii IpyHTY B OCHOBI MificHiIeHOTO (GyHIAMEHTY NalsiMu 3 KpokoM 3d y mimmanoMy
IPYHTI: a) manst 1 M — MiACUIICHHS BiA MOBEPXHI IPYHTY; 0) maist 5 M — MiACUICHHS BiJl TIOBEPXHI
IPYHTY; B) TTaysl 1 M — MiICHIICHHS BiA piBHSA MIOMBH (yHIAMEHTY; T) HaJIA 5 M — MIACHICHHS BiJl
piBHS MigomBY GyHAAMEHTY; 1) yMOBHHN GyHAaMeHT 1 M; €) yMOBHUH pyHIaMEHT 5 M.

Mosaics of soil deformation at the base of the foundation reinforced with piles with a step of 3d in
sandy soil: a) pile 1 m - reinforcement from the soil surface; b) pile 5 m - reinforcement from the
soil surface; c) pile 1 m - reinforcement from the level of the base of the foundation; d) pile 5 m —
reinforcement from the level of the base of the foundation; ) conditional foundation of 1 m; e) con-

ditional foundation of 5 m.
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I'padikm 3ameXHOCTI OCiTaHHS — HaBaHTa-
JKeHHSI (yHIaMEeHTY 3 KpokoM maib 3d y
nimanoMy IpyHTi: I cTagis — pobota ¢ys-
maMmeHTy 1o mincwienss; 11 cramis — po6o-
Ta MiJCWICHOTO MAIIMU (DyHIaMEHTY.
Graphs of dependence of subsidence -
load of the foundation with the pitch of
piles 3d in sandy soil: I stage - work of the
foundation before reinforcement; The II
stage is the work reinforced with piles.
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Fig.10.

I'padiku 3ame’kHOCTI OCiTaHHS — HaBaHTa-
KeHHS (QyHAaMeHTy 3 KpokoMm manb 3d y
TJIMHUCTOMY TpyHTI: | cTamis — pobota dy-
HaaMeHTy jao miacwienss; 1l cranmis — po-
00Ta IMiICHIICHOTO TTasIMu (pyHIaMEHTY.
Graphs of dependence of subsidence - load
of the foundation with pile pitch 3d in clay
soil: Stage I - work of the foundation be-
fore reinforcement; The II stage is the
work of the pile-reinforced foundation.

73



OCHOBHU TA ®YHJAMEHTU. 2022. Bunyck 45

P,k /OM. n.

0 200 400 600 800 1000 1200 1400 1

T r ]
—e—- [l 1 M 3 IOBEPXHI MiCOK

220 A [**oe

——- /1 5 M 3 IIOBEPXHI MCOK
- mand 1 M 3arTHG/IeHHiT mcoK
—e—- a4 5 M 3arTHOICHHH MiCOK

Y

60 \\‘\\N\
-100 I 1 \\ T~
-120 \\.

-140 \

-160

S, MM

Puc.11.I'padiku 3a1eKHOCTI OCiIaHHSA — HAaBaHTa-
XKeHHsI QYHAAMEHTY 3 KpOKOM manb 6d y
mitanoMy TpyHti: I cragis — po6ota ¢yH-
maMeHTy 1o mincwienss; 11 cramis — po6o-
Ta MiJCHICHOTO MaIMU (DyHIaMEHTY.

Fig.11. Graphs of the dependence of settlement -
load of the foundation with a pitch of piles
6d in sandy soil: I stage - work of the
foundation before reinforcement; The II
stage is the work of the pile-reinforced

foundation.
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Puc.12.I'padixu 3ane:KHOCTI OCiTaHHS — HaBaHTa-
KeHHS (PyHIaMEHTy 3 KpOKOM mmaib 6d y
TJIMHUCTOMY TpyHTI: | cTamis — pobota ¢y-
HAaMeHTy a0 mifgcwunenHss; Il cranmis — po-
00Ta IMiICHIICHOTO TTasIMH (pyHIaMEHTY.

Fig.12. Graphs of the dependence of settlement -
load of the foundation with a pile pitch of
6d in clay soil: Stage I - work of the foun-
dation before reinforcement; The II stage is
the work of the pile-reinforced foundation.

3 Mo3aik medopmariii BUIHO, O I KO-
POTKHX Majb 30HAa BIUIMBY HAMpY>KEHOTO CTa-
HY JUIA TiJACWICHOTO NaiusMud (yHIAMEHTY i
YMOBHOTO (pYHIAMEHTY MPAaKTUYHO OJIHAKOBI.
Jnist Oi7bIn TOBTUX MAb MOJICIIOBAHHS YMOB-
HOTO (yHIAMEHTY NPU3BOAUTH OO0 TepeMi-
IIEHHSI HAMPYXEHOI 30HM HAa 3HAYHO OUIBIILY
rbuHy. TakuM YMHOM MiAXiJ A0 PO3TISAY
MaTbOBOTO (DYHIAMEHTY SIK YMOBHOTO (hyH/Ia-
MEHTY MIJIKOTO 3aKJIaJaHHs TpU MiJCUICHH]

CTPIYKOBHX (PYHIAMEHTIB MOXK€E OyTH TPHUIHS-
THUM JIUIIE [ BapiaHTy Oy»Ke€ KOPOTKHX
nanb. [lepexia A0 MPOEKTyBaHHS IMiICHICHOTO
(yHIaMEHTY SIK 10 TAKOTO MAacHUBY MOXE TpHU-
3BECTH JIO 3aBHUIIICHHS OYiKYBaHb 1 BiJIITOBIIHO
710 HEHAJ1IHOTO PillIeHHS.

Crnin mpy 1IbOMY BiJI3HAYUTH, 110 HalKpa-
ma 30DKHICTE MK [MOBEIIHKOK MiJICHJIEHOTO
(GyHIaMEHTy Ta BIJINOBITHOIO YMOBHOTO (yH-
JTAMEHTY CIOCTEPIraeThCs AJS KOPOTKUX Iajlb
nipu kpoti 3d (600 Mm).

Takuii KpOK BIJIMOBiIa€ ONTUMAIBHOMY KpPO-
Ky 0,6 M, ofiep:)kaHOMY 3a TIPOTIO3UIIISIMH, BUCY-
HyTUMH Y poboTax Camopozosa A. B. [5].

B pesynprari BHUKOHAaHHS MOJICIIOBAHHS
OJIMHOYHUX TaJlb Ta IUIUT POCTBEPKIB K (DyH-
JAMEHTIB MIJKOTO 3aKJIaJaHHS y JBOX Pi3HUX
I'PYHTOBHUX YMOBax OyJI0 BU3HAUEHO iX HECydy
3/IaTHICTb.

[To oTpumaHuX pe3ynbTaTrax eKCIepUMEHTY
Oyy0 3p0o0JsieHO MOPIBHSAHHS POOOTH MANIbOBO-
ro GyHIaMEHTY 3 TUTUTOI0 POCTBEPKY Ta po0O-
TOIO MOTO OKPEMHX EIIEMEHTIB Y PO3pPaxyHKY
Ha JOBXUHY POCTBEpPKY 2,4 M (Tabmuis 2).
YacTka HaBaHTa)KEHHS, Ky CIIPUUMAIOTh Mai
(yHIaMeHTy, BU3HAYa€ThCS 3a pe3ysibTaTaMu
pPO3paxyHKy y TMPOTrPaMHOMY KOMILIEKCI
Plaxis, yacTka HaBaHTa)XXeHHs, Ky CIpUHAMAae
POCTBEpK, BU3HAYAJACH K PI3HHLA MK HaBa-
HTa)XCHHSM Ha (yHJIaMEHT Ta CyMOIO 3yCHUJIb B
nansx. Hecyya 31aTHICTh €1€MEHTIB BH3HAYa-
nack nipu ocizanHi 100 MM.

Pesynbprat po3paxyHKiB MOKa3aju, 10 He-
Cyda 3JaTHICTh IMMJACWIECHOTO (yHIaMEeHTY,
oJiepaHa 3a MojemoBaHHs B Plaxis, nmepeBu-
IIy€ HeCy4y 37aTHICTh, MipaxoBaHy 3a PEKO-
MeHaauismMu HopM. OTke, peaniszalis Hecy4oi
3IaTHOCTI Tl 1 POCTBEPKY HOBOCTBOPEHOTO
NaJbOBOro (PyHIAMEHTY IPH MiJCUICHHI MOK-
palye CrujibHy poOOTYy HOTO €JIeMEHTIB.

I'padixku 3amexHOCTI HeCy4yoi 3HaTHOCTI
(dbyHIaMEHTy B LIJIOMY, POCTBEPKY OKpPEMO Ta
najgh B 3aJ€XKHOCTI BiJl JOBXWHHU Talb MPU
kporii naik 3d Ta 6d pu miacUIIeHI Bia MOBe-
PXHI Ta 3 MiJOUIBH (PyHAaMEHTY 300pa’keHO Ha
pucynkax 13 ta 14.

I'padiku 3a1eKHOCTI YaCTKH, AKY CKJIaJa€
HecydYa 3/aTHICTh POCTBEPKY Y CKJIal IiJICH-
J€HOro (hyHIAMEHTY 3 PI3HUMHU IPYHTOBHMU
YMOBaMH, BiJ JIOBKMHU TaJbh Ta THITy PO3Mi-
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HIeHHs iX y rpyHTI npu kpoui namb 3d i 6d
300pakeHo Ha pucyHkax 15 ta 16.

3 onepkaHUX 3aJeKHOCTEH BHJIHO, IO B
BUTIAJIKY MiJCHJICHHS (YHIAMEHTY IyXe KO-
porkumu nansmu (1/d=5) pi3Huii B moBeiHIi
MiJCUJICHOTO (PYHIAMEHTY TpU yJIalITyBaHHI
iX BiJ piBHS TiAOMBU a00 BiJ PiBHS MOBEPXHI
IPYHTY NpPaKTHYHO HE crocrepiraerbes. [pu
MIJICUJICHHI 5K OUTBII JOBTUMU TAJISIMHU IS Pi3-
HULS CTa€ CYTTEBOIO. 3OUIBIICHHS TIWOWHU
3aKJIaJJaHHs] HIDKHBOTO KiHIS Tl MpHU MiACH-
JICHH1 BiJl pIBHS MiJOMIBH Majio O MPU3BOIUTH
70 TOKpalieHHs poOoTu (GyHOAMEHTy, aie

nepeBa)ka€ BKIIOYCHHS Y pOOOTY JOAaTKOBOTO
POCTBEpKY B piBHI MOBEPXHi IPYHTY (TIpU OA-
HAaKOBHMX OCITaHHSAX (yHIAMEHT 3 IIiJICHJICH-
HSM BiJ] TOBEPXHI MOXE CIPUHHATH Oijiblle
HaBaHTa)KCHHS).

JlocaimKeHHs TTOKa3alio, IO 301IbIICHHS
KPOKY T1ajib MPHU3BOJUTH 0 3MEHIICHHS HECY-
4yoi 3JaTHOCTI MiJICUJICHOTO (YHIAMEHTY SK
JUIs. KOPOTKUX, TaK 1 JUIs TOBTUX Tajlb, a PO3T-
a1 GyHIAMEHTIB SIK YMOBHUX MAacCHBIB Haii-
OLTBII BIAMOBIAA€E BapiaHTy 3 KpokoM majib 3d
(600 mm).

Ta0:. 2. [TopiBHSIHHS pOOOTH NAJILOBOTO (GYHIAMEHTY 3 IUIMTOK POCTBEPKY 3 POOOTOIO MOTO OKPEMHUX €Jie-

MEHTIB

Table 2. Comparison of the operation of a pile foundation with a grid plate with the operation of its

individual elements

TTpH poBoTi y cktas dyHiaMeHT [Tpu po6OTi KOKHOTO 3 EIEMEHTIB K
pup Y AL @YHA Y OKpEMOro

= ! h

= = jan o’ e

oﬁ 5% & E*E X s %n =) gE §
s| =| 2| =g | Z%| 28| 8| 28| £ |E5E| 2i:
) =] -] ] 20
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a = 6} g Q S o = T 23| &

e 5 ¢ > 52 E

o = == © T

ITans Bix moBepxHi (TTCOK)
3d 113,4 907,2 1612,8 | 2520 | 64 955,2 3193,6
M 6d | 206,46 825,8 1406,2 | 2232 | 63 1194 477,6 22384 2716,0
3d | 274,35 2194,8 1525,2 3720 | 41 1855,2 4093,6
M 6d | 592,02 2368,1 1063,9 3432 | 31 2319 927,6 22384 3166,0
[Mans Bix mimomwBu GyHaameHTy (IiCOK)
3d 86,58 692,64 19714 | 2664 | 74 955,2 3193,6
M 6d 100,8 403,2 1612,8 2016 | 80 1194 477,6 22384 2716,0
3d 85,14 681,1 2414.9 3096 | 78 1855,2 2087,7
S M 6d 85,5 342,0 1938,0 | 2280 | 85 2319 927,6 22384 3166,0
[Manst Bix noBepxHi (CYTITMHOK)
3d 84,6 676,8 1579,2 | 2256 | 70 893,6 2536,5
M 6d | 102,12 408,5 1367,5 1776 | 77 11,7 446,8 16429 2089,7
3d 2189 1751,1 1320,9 3072 | 43 1773,6 3416,5
M 6d 401,7 1606,8 865,2 2472 | 35 2217 886,8 1642,9 2529,7
[MTans Bix migomBu GpyHAaMEHTY (CYTJIMHOK)

3d 76,14 609,12 1646,9 | 2256 | 73 893,6 2536,5
M 6d 74,1 2964 1263,6 1560 | 81 117 446,8 1642,9 2089,7
3d 62,04 496,3 1759,7 | 2256 | 78 1773,6 3416,5
M 6d | 123,12 492,48 1331,5 1824 | 84 2217 886,8 1642,9 2529,7
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13. I'padiku 3amexHOCTI Hecydoi 34aTHOCTI (yHIAMEHTY Y MIIAaHOMYy IPYHTI BiI KpOKy Nalb
1 — Hecy4a 31aTHICTH (yHIaMEHTY B LJIOMY; 2 — Hecyda 3[aTHICTb ajlb; 3 — Hecyda 3aTHICTh POCTBEPKY.
Fig. 13. Graphs of the dependence of the bearing capacity of the foundation in sandy soil on the pitch of the piles: 1 —
bearing capacity of the foundation as a whole; 2 — bearing capacity of piles; 3 — bearing capacity of the grillage.
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Puc. 14. I'padixu 3anmexxHOCTI Hecydoi 3HaTHOCTI (YHAAMEHTY Y DJIMHHCTOMY TIPYHTI BiJ KPOKY majb
1 — Hecyua 31aTHICTh PYHAAMEHTY B LIJIOMY; 2 — HECY4a 3/IaTHICTh Nallb; 3 — HeCy4a 3[IaTHICTh POCTBEPKY.
Fig. 14. Graphs of the dependence of the bearing capacity of the foundation in clay soil on the pitch of the piles: 1 —
bearing capacity of the foundation as a whole; 2 — bearing capacity of piles; 3 —bearing capacity of the grillage.
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Puc. 15. T'padik 3anexHOCTI 4acTKH, SIKY CKIaJa€e Hecydya 3JaTHICTh POCTBEPKY y CKJIAAl MiICHICHOTO (yH-
JMAMEHTY Y TIIaHOMY TPYHTI: a) MiACUJICHHS BiJl TOBEPXHi, 0) MiICUICHHS BiJI ITiIOIIBH POCTBEPKY.

Fig. 15. Graph of the dependence of the share of the load-bearing capacity of the grillage as part of a reinforced
foundation in sandy soil: a) reinforcement from the surface, b) reinforcement from the sole of the grillage.
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I'padixm 3ameKHOCTI HYACTKH, SIKy CKIAJaE HeCyda 3[aTHICTh POCTBEPKY V CKIIAMI IIJICHICHOTO
(hyHIAMEHTY Y TJIMHHUCTOMY TPYHTI: a) TICHJICHHS BiJI TOBEPXHi, 0) MiJICHICHHS Bifl IMiJIOIIBH POCTBEPKY.

Fig. 16. Graphs of the dependence of the share of the load-bearing capacity of the grillage as part of the reinforced
foundation in clay soil: a) reinforcement from the surface, b) reinforcement from the sole of the grillage.
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Puc. 17. 3anexHicTs cTyneH0 peanizamii Hecy4doi 34aTHOCTI Mani y MilaHOMY I'PYHTI y CKiadi GyHAaMEHTY
BiJl KPOKY 1 IOBKWHU TaJTb: @) MiJCUJICHHS Bl MOBEpPXHi, 0) MiACUIICHHS BiJl MiAOMBH (QyHIaMEHTY.

Fig. 17. Dependence of the degree of implementation of the bearing capacity of piles in sandy soil as part of
the foundation on the pitch and length of the piles: a) reinforcement from the surface, b) reinforcement
from the sole of the foundation.
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Puc. 18. 3anexHicTh CTyIEHIO peaizallii HeCyJoi 3MaTHOCTI Halli Y TIIMHUCTOMY TPYHTI y CKiIaai ¢pyHIaMeH-
Ty BiJl KPOKY 1 IOBXKHHU T1aJib: a) MiJICHJICHHS BiJl IOBEPXHi, 0) MiICHJICHHS BiJI MiOMBH QYHIaMEHTY.
Fig. 18. Dependence of the degree of implementation of the load-bearing capacity of the pile in clay soil
as part of the foundation on the pitch and length of the piles: a) reinforcement from the surface,
b) reinforcement from the sole of the foundation.
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Puc. 19. I'padik 3amexxHOCTI CTymeHs peamizamii pOCTBEpKY y MIIIAHOMY TPYHTI y ckmami (yHmaMeHTy
BiJl KPOKY 1 JIOBXKMHU TaJib: @) MiJICKUJICHHS BiJl OBEPXHI, 0) MJACUICHHS BiJl Mi0IBY (yHIAMEHTY.

Fig.19. Graph of the dependence of the degree of implementation of the grid in sandy soil as part
of the foundation from the pitch and length of the piles: a) reinforcement from the surface, b) rein-
forcement from the sole of the foundation.
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Puc. 20. I'padik 3anexHOCTI CTymeHs peaiizauii pocTBEpKY y TNIMHHCTOMY TPYHTI y ckiaai ¢pyHAaMEHTY
BiJl KPOKY 1 IOBXKMHU T1aJlb: a) MiJCHIICHHS BiJl MOBEPXHIi, 0) MiACHIICHHS BiJl iIOMBH (QyHIaMEHTY.

Fig.20. Graph of the dependence of the degree of implementation of the grid in clay soil as part
of the foundation from the pitch and length of the piles: a) reinforcement from the surface, b) rein-
forcement from the sole of the foundation.
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Cryninb pearizalii Hecy4oi 31aTHOCTI MMajhb
BU3HAYABCS K BiTHOIICHHS OCEPETHEHOT He-
Cy4o1 3AaTHOCTI maJti y CKiIajli GyHIaMEHTY 10
Hecyuoi 31aTHOCTI oAuHO4YHOI mani. CTymiHb
peaiizarii THCKY ITiJi POCTBEPKOM - K BiJHO-
IIICHHSI YaCTKH HABaHTA)KCHHS, SIKy CIpUiiMae
POCTBEpK y cKiani (hyHIaMEHTy, 10 HaBaHTa-
KCHHS, SIKE CIPUIMAE TUTUTa POCTBEPKY, Mpa-
moroun 6e3 mans. Y Tabnuii 3 HaBeneHi pe-
3yJbTaTH OOpOOKHM MapaMeTpiB MaTeMaTHYHO-
r'O eKCIIEPUMEHTY.

Ta6a. 3. Cryninb peamizaliii HeCy4oi 37aTHOCTI
MaJb Ta POCTBEPKY

Table 3. The degree of implementation of the
load-bearing capacity of piles and grid

S| oz2| 858 | 855z
| E| 2BE 2 E &
S » Zig g S Lz s 8
S| & 5§8¢° EE08
o 7 =.2 %3 =.2 5 &
= O " = O B 5
[Tanst Bim moBepxHi (1TicOK)
L=1u 3d 0,95 0,73
6d 1,73 0,63
3d 1,18 0,68
T 2,55 0,48
[Mans Big migouBu GyHIaMeHTy (IICOK)
L=1u 3d 0,73 0,88
6d 0,84 0,72
3d 0,34 1,08
T 0,34 0,87
[Nans Big moBepxHi (CYTIIMHOK)
L=1u 3d 0,76 0,96
6d 0,92 0,83
3d 0,98 0,8
T 1,82 0,53
[amns Big migonrBu GpyHIaMEHTY (CYTIIMHOK)
L=1u 3d 0,68 1,0
6d 0,66 0,77
3d 0,28 1,07
L=5w ey 0,56 0,81

BHUCHOBKM TA PEKOMEH/IAIIIT

1. Ilpn BUKOpHUCTaHHI KOPOTKUX Malib eek-
TUBHO TIEPEXOJUTH JIO BaplaHTy IIiJCHUICHHS,
KOJIM HEMae MOTpeOU y BIJKOIYBaHHI TpaHIIeH
JI0 PIBHS TIAOIIBU iCHYIOUOTO (PYHIAMEHTY, 3
PO3MIIIEHHSIM ~ POCTBEPKY  HOBOCTBOPEHOTO
(byHIaMeHTy B piBHI BUMOIICHHS a00 TIiJIOTH.
Takuii BapiaHT BUKIIIOYA€ TPYJOMICTKI poboTH
3 PYYHOTO BIJIKONYBaHHS TpaHIIEH, a TaKOX
JI03BOJISIE BUKOHYBATH POOOTH 3 MIACUICHHS HE

MaJIMMH 3aXBaTKaMU, a JOBUIbHUM YHHOM. 3a-
rajioM 1€ Ja€ MOKJIMBICTh 3HAYHO CKOPOTHTHU
BUTpATH TIpalli, 4acy Ta KOIITIB.

2. MopenroBaHHs MiACHICHOTO (GyHIaMeH-
Ty SK yYMOBHOTO IPYHTO-TIAJJbOBOTO MAaCHBY
MOKa3ajo, [0 Mepexil M0 MPOEKTYBAaHHS Mij-
CHJICHOTO (YHIAMEHTY SIK JI0 TaKOTO MAacCHBY
MOXK€ TPU3BECTU JO 3aBUIICHHS OYIKYyBaHb 1
BIJIMOBIAHO A0 HEHAMAIMHOTO PillICHHS.

3. IlopiBHIOIOYHM TPYHTOBI MacHBH TJIMHKC-
TOTO Ta MIIIAHOTO BHIY, 3 MOOYJOBAaHHUX TIpa-
¢dikiB Ta Mo3aik nedopmariiid IpyHTY, MOXHA
YITKO CHOCTepiratu, 1o MiMaHui IPYHTOBUN
MacuB Kpallle Nepeiae HaBaHTaXKEHHS Ta Ja€
MEHIII OCiaHHsS TpHU OUTBIIOMY HaBaHTAXKEH-
Hi, aJie sIKICHa KapTUHA Mepepo3NOALTy 3yCUITh
MDK €JeMEHTaMH IiJCUJICHOTO (YHIAMEHTY
30epiraeThCs.

4. 3acTrocyBaHHS KOPOTKHX Majb MPH MiJ-
CHJICHHI CTPIUYKOBUX (DyHIAMEHTIB (IOBKHHA
najb CyMipHa 3 HIMPUHOIO POCTBEPKY ITiJICH-
JeHoro (yHIaMEHTY) € JOCTaTHhO €(EKTUB-
HuM. [lopiBHSAHHS Hecyuoi 31aTHOCTI MiJCH-
aeHoro GyHIaMEHTY TPH 3aCTOCYBaHHI JyXKe
KOPOTKHX Ta OLbII TOBTUX Majb MOKa3ye, 110
Mpu 30UIBIIICHH] JOBXKHHHM TIajlb y 5 pasiB, a ix
HECydol 3IaTHOCTI SK OJMHOYHUX Maibke
BIIBIYl TMPU3BOAWTH N0 3O0LIBIICHHS HECYdOi
3ATHOCTI MiACUIICHOTO (PyHJaMEHTY JIUIIE Ha
20-50%. Lle Bka3ye Ha Te, 0 €PEKTUBHICTh
3aCTOCYBaHHS KOPOTKHX Tallb MiJCUICHHS
BHWIIA y TIOPIBHIHHI 3 TOBTHUMH.

5. 30inbIICHHST KPOKY KOPOTKUX TMajb Mij-
CWJICHHS HE3HAYyHO BILJIMBAE HA HECydyy 37atT-
HICTh HiJICWJICHOr0 (yHIAMEHTY, IO Ja€ MO-
MJIMBICTh EKOHOMHUTH BUTPATH Ha MaIi.
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The effect of changing the structural scheme of
reinforcing strip foundations with short piles

Irina Maevska,
Natalya Blashchuk
Liliya Horodnik

Summary. In the work, mathematical modeling
of the reinforcement of the strip foundation of shal-
low laying with short piles is performed in two
variants: reinforcement at the level of the sole of
the existing foundation, reinforcement from the
soil surface. For comparison, short piles of differ-
ent lengths are considered in both versions. In or-
der to verify the possibility of determining the
bearing capacity of the reinforced foundation as a
conditional foundation of shallow laying, mathe-
matical modeling of the conditional foundation
was performed for both variants of the design solu-
tion. In mathematical modeling, not only the length
varies, but also the pitch of the reinforcement piles,
as well as soil conditions. The obtained results
were analyzed with a comparison of all options.

The results of the calculations showed that
when using short piles, it is effective to switch to
the reinforcement option, when there is no need to
dig trenches to the level of the sole of the existing
foundation, with the placement of the riser of the
newly created foundation at the level of the paving
or floor. This option excludes time-consuming
work of manual digging of trenches, and also al-
lows you to perform reinforcement work not with
small grabs, but in an arbitrary manner. In general,
this makes it possible to significantly reduce costs
of labor, time and money.

Research has established that increasing the
pitch of the piles leads to a decrease in the bearing
capacity of the reinforced foundation for both short
and long piles, and the consideration of the founda-
tions as conditional arrays is most consistent with
the option with a pile pitch of 3d (600 mm).

The results of the calculations also showed that
the bearing capacity of the reinforced foundation,
obtained by modeling in Plaxis, exceeds the bear-
ing capacity calculated according to the recom-
mendations of the standards. Therefore, the im-
plementation of the load-bearing capacity of the
piles and grillage of the newly created pile founda-
tion during reinforcement improves the joint opera-
tion of its elements.

Keywords. Short piles, pile, reinforcement,
modeling, grillage.
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