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3anpononosano Hosuti cnocib niocunenus (QYHOAMeHmMI8 Ma Hecyyux OCHO8 CHOpPYO, AKUL
Nosf2A€E Yy BUKOPUCMAHHI NepioOutHo20 (IMNYIbCHO20) MUCKY HASHIMAHHA | 0A€ MOJNCIUGICMb Oilbul
epexmusHiue 3an06HI06AMU NOPU MA MPIWUHU OCHOBU. J[O0CTIONCEHO 3MIHU PO3NOOLTY MUCKY 8 DI3HULL
MOMEHM YACY HASHIMAHHA MEXHONI02IYH020 PO3UUHY 8 0bracmi Qitbmpayii.

s 3anpononosano2o cnocody HaseoeHi ma OOIPYHMOBAHI MAMEMAMUYHI DIGHAHHSA, SKI
003601810Mb MOOETI08AMU NPOYECU NEPEMIUYEHHs CIMPYMEHS MEXHOI0STYHO20 PO3UUHY )Y CBEPOLOBUHY YU
yacmuHy hyHoamenmy, AKULl NIOCUTIOEMbCA 8 3ANEHCHOCHE 610 MUCKY MA YACY HASHIMAHHA, d MAKONC
NpOZHO3Y8AMU 3MIHY 2NUOUHU NPOHUKHEHHS MEXHONI02IUHO20 PO3YUHY 8 3aledHCHOCMI 8i0 yYacmomu
NOBMOpeHHs 2IOPABIIYHUX CULOGUX IMAYIALCI6 MUCKY HASHIMAHHA | MPUBAIocmi iH’€Kmy8aHHs Nopyii
PO3UUHY 8 OCHOBY (DYHOAMEHMY, WO NIOCUTIOEMBCAL.

IIpeonoscen HOBbIIL cnOCOO ycuienus (YHOAMEHMO8 U HeCYUWUx OCHOBAHUL COOPYICEHUI,
KOMOPbLL 3aKII0UAEMCS 8 UCNOIb308AHUU NEPUOOULECKO20 (UMNYIbCHO20) 0AB8NIeHUs HACHEMAHUs U 0aem
BO3MONCHOCb 00Jee IPPHEKMUSHO 3aNOHAMb NOPbL U MPewuHbl 0CHOBbL. Hcciedosanvl usmenenus
pacnpeoenenus 0AGIeHUss 8 PAHOe MOMEHN 6PeMEeHU HAZHEeMAHUs MEeXHOIOZUYeCKO20 pacmeopd 6
obracmu purbmpayuu.

s npeonazaemoco cnocoba npueedeHvl u 000CHOBAHbI MAMEMAMUYECKUE YPABHEHUS, KOMOPbLe
NO380JISI0M MOOEIUPOSAMb NPOYECChl NePeMeujeHusl CMpyu MexHOL02UYeCK020 PpaAcmeopd 8 CKEANCUHY
uu yacmo yHOAMeHma, Komopblil YCUIUBAemcs 6 3a8UCUMOCTIU OM OAGLeHUs. U 8PEeMEHU HACHEeMaHUs,
a maxoice NPoSHO3UPOBAMb USMEHEHUE 2/YOUHbI NPOHUKHOBEHUS MEXHOL02UECK020 PACMEOpd 6 3d6U-
CUMOCIU OM YACMOMbL NOGMOPEHUSL 2UOPABIUYECKUX CULOBLIX UMNYTILCO8 OAGLeHUS. HACHEMAHUS U NPO-
O0NACUMENLHOCIIU UHDEKMUPOBAHUS. NOPYUU PACMEOPA 8 OCHOBAHUE (DYHOAMEHMA, YMO YCUTUBACMCS.

A new way to strengthen the foundations and supporting the foundations of buildings, which is to
use periodic (pulsed) discharge pressure and allows for more efficient filling pores and cracks basis.
The changes of pressure distribution at different time forcing technological solution in the field of
filtration. In the proposed method are presented and justified mathematical equations, which can
simulate the displacement process stream processing solution to a well or part of the foundation, which
increases depending on the pressure and injection time and predict changes in the depth of penetration of
the technological solution, depending on the repetition rate of the hydraulic power pressure pulses
injection duration and injection portion of the solution based on the foundation that increases.

AKTyaJbHICTb MpoOIeMH

JIOBrOBIYHICTD JKUTIOBUX OYIWHKIB Ta IXHS BIAMOBITHICTH TMPHU3HAYEHHIO 0arato B HYOMY
BH3HAYAIOTHCS CTAHOM OCHOB Ta (yHHaMeHTiB. DyHIaMeHT € HaHOUIbII CKIaJHOK KOHCTPYKIIEH B
MOJICJIIOBaHHI 1 nepeadaueHHi Horo (yHKLUIOHYBaHHSI B MpOIECi 3BEJEHHS Ta OCOOJIHMBO €KCILTyaTawii
OyauHKIB 1 cropyd. IlopymieHHS HOpPMajabHOI POOOTH OCHOB 1 (DYHIAMEHTIB 3yCTPI4arOThCS JOCHUTh
9acTo, 1 X04a, B MePEeBaKHIA OUTBIIOCTI, HE BiAOYBAETHCS TTOBHOTO PYWHYBAHHS OYIWHKIB 1 CIIOPY, aie
CIIOCTEPIraloThCS PI3HOTO poxay nedopMariii, MepeKocH, TPINIMHHU, SKi 0e3 YCYHEHHS MPUYMH IXHBOT
MOSIBM 1 HEBUKOHAHHS B CTPOK PEMOHTHHX POOIT MOXYTh MPHU3BECTH A0 pyHHYBaHb OyniBenb. Jlms
BHpIMIEHHS ITi€] MPoOJIeMH BHKOPHUCTOBYETHCS 1H EKIIMHANA METOJ IIEMEHTINI OCHOB ITiJT THCKOM, SKHA
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Ma€ 3HAYHI TlepeBard Haja ICHYIOUMMH METOJaMH: TPOCTOTAa, HAAIWHICTH OTPUMAHOTO pe3yibTaTy,
3py4YHICTh BUKOPUCTAHHS, EHOHOMIYHICTb.

AHami3 ocTaHiX MOCHiKeHb Ta mybmikamiid [1-4] mokas3aB, o0 MpoIec MiJCHICHHS HECYdnX
OCHOB 1H’€KIII0 II[e HE HAOYB IIMPOKOIO PO3MOBCIO/PKECHHS B YKpaiHi i, BIAMOBIAHO, MpOIECH, SKi
MOB’si3aHl 3 1H €KIIHHUM HAarHITAaHHAM Ta 3aKpIIUICHHAM OCHOB (yHAAaMEHTIB OyIiBenb Ta CIIOpYI,
JOCTIDKYBAITMCh HE 3HAYHOIO MipOt0, ab0 JTOCIIHKYBAIHCh JIMIIE OKPEMi acIeKTH IuX mporeciB. Tomy
BUHHUKA€ HEOOXITHICTH Ta JOIIBHICT B MOAAIBIIOMY JIOCIIPKCHHI 1H €KIIHHOTO METOJY ITiJICUICHHS
(yHIaMEHTIB CIOpYJ Ta MPOILECiB HATHITAHHS TEXHOJOTIYHMX PO3YMHIB Y OCHOBH (YHIAAMEHTIB MpH
IXHBOMY ITiJICHJICHHI.

ITocTaHoBKa 3a1a4i JOC/IiKEHHS
3anmagero poOOTH € po3poOKa HOBOTO METOY iH €KIIIHHOTO ITiICHICHHS HECYYNX OCHOB CIOPY,
SKHH TIOEAHYyEe B €00l BHKOPHCTaHHS MOCTIHHOTO Ta IWHAMIYHOTO THUCKY HArHiTaHHS pPO3YMHY.
JocnimKkeHHs] 3MIHE PO3MOINY THCKY B PI3HHH MOMEHT Yacy HArHITaHHS TEXHOJOTIYHOTO PO3YMHY B
o0xacTi ¢impTpartii.

Bukian ocHOBHOTo MaTtepiaay
Jns migcuneHHs QyHIAMEHTIB Ta HECYYHUX OCHOB CHOPYJ MU BUKOPHCTOBYEMO OOJIaTHAHHS, SIKE
CTBOPIOE MEPIOAMYHI IMIYNbCH TUCKY [5, 6] 1 pO3MNIiAaEMO MOPUCTI TPYHTOBI MAaCHBU Ta OCHOBH IIif
¢dbyHaamMeHTH OyAiBelb, SIKi PO3TAaIIOBAaHI HWXKYE 1 3HAXOAATHCS MiJ TUCKOM BHIIE JEXKAuuX INApiB Ta
HaBaHTaXXEHHS cropyd. ToMmy BiIMOBIAHO pe3yNbTYIOUHIA THCK, IO HATrHITAETHCA B CBEPAJIOBHHY, Oyme
MOJaHU{ Y BUIIIAI CYMH MOCTIHOTO (CTaTUYHOTO) Ta JUHAMIYHOTO THCKY.

P:})c‘m+P()uH.’ (1)

e P, 1P,,, —cTtaTuyHa Ta AMHAMIYHA CKJIQJI0BA THCKY HarHiTaHHS, BiIOBITHO.
CraTU4HUN THCK HATHITaHHS CKPIMTHOTO TEXHOJOTIYHOTO PO3YUHY SBISIE COOOIO IMiBCYMY
MaKCHMaJIbHOTO 1 MiHIMAJIbHOT'O TUCKY PO3UMHY 1 BU3HAYAETHCS 32 TAKOIO (DOPMYIIOIO:

Pcm.:(P +Pmin)/2’ (2)

max
ne P,u Ta P, — 3HaUYCHHS MaKCUMalbHOTO Ta MIiHIMAJILHOTO THCKY HATHITAHHS PO3YUHY MPH
IMIyJIbCHOMY TiICHJIEHH] OCHOB.

BinmoBigHo mrHAMIYHA CKJIa0Ba TUCKY BH3HAYAETHCS 3TiTHO 3 (HOPMYIIOI0:

P()un = O’SPcm COS(a)t), (3)

ne ® — 4acTOTa IOBTOPEHHS TiAPaBIIYHNUX IMITYJIbCIB THCKY;
{ — 4ac HaTHITaHHS.
SKi1o 3amaTUCh, HAPUKIIAA, 3HAYCHHSIM MaKCUMAaIbHOTO THCKY Har"iTaHHs P,.. = 2,5 Mlla i
MiHIMaJIbHOTO TUCKY HarHitanus P, = 0,5 MIla, To rpadik 3a1e:KHOCTI THCKY HarHITaHHS PO3YHHY BiJl
yacy NoJjlaHuii Ha puc. 1.
Jns  momanemioro  MOCHIDKEHHS  TIPOIECIB  PO3MOBCIOHKEHHS  IMITyJIbCHOTO — CTPYMEHS
TEXHOJIOTIYHOTO PiTMHU B TOBIII ITPYHTOBOT'O MAaCHUBY OYJIM MPUHUHATI TaKi IPUITYIIICHHS:
- CEpeIOBHIIE B SIKE HATHITAETLCS PO3YHH, € HEOTHOPITHUM Ta TIOPUCTUM;
- CTYHiHB BOJIOTOCTI MPUAMAaBCS Ul BOJIOTUX TPYyHTIB Bixg 0,5-0,8;
- IUIACTUYHICTH TPYHTY 3MIHIOBAJIACh B 3alIC)KHOCTI Bil BHOPAHOTO BHUAY IPYHTY, SKHHA
HeOOX1IHO MiACHIIIOBATH;

- TEXHOJIOTIYHWM pPO3YMH, SKHA PYXA€ThCA MO0 KaHAIAaX IPYHTOBOTO MAacHBY, NMPUHMABCS SIK
JHIHHO-B’ SI3Ka CTHCIIMBA PiAMHA, IO PYyXa€THCS CTAI[IOHAPHO;

- TemmepaTtypa poO0U0i piIMHM 3aITPOMOHOBAHOTO YCTATKYBAHHS MTPUIMAacs MOCTIHHOIO;

- THUCK Ha 3JIMBI Ta MPOJIYKTHBHICTh Hacoca OyJM HE3MIHHUMH, TOOTO HE3aJCKAIH BiJ THCKY B
T1IIPOCUCTEMI;

- poboumii THCK B TEXHOJIOTIYHOMY pe3epByapi MpUHMAaBCs TIOCTIHHUM.

3 BpaxOBYBaHHSM MPUHHITHX MPUITYIICHb JJIS MOJANBIIOTO AOCHTIKSHHS TPOIIECIB i ACUICHHS
dhyagameHTiB OyIM BU3HAUYCHI TaKi IOYaTKOBI YMOBH.
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Puc. 1. I'padix 3anekHOCTI THCKY HaTHITAHHS PO3YHHY B CBEPAJIOBHHY BiJ Yacy iH’ €KTyBaHHSI
1. Y noyarkoBuii MOMEHT 4acy (=0) 3a1aeTbcs PO3MOALT THCKY B 00J1acTi (inbTparrii:

P(x,,0)|_, =P (3)

2. Ha mnpoOypeHy CBEepAJIOBHHY B iCHYHOUOMY (YHIAMEHTi, SKUWA HEOXIAHO IIiJICUIIOBATH,
3a/Ia€ThCSI HEOOXITHUX PEKUM THCKY HarHITaHHS.

P(x;,0)|x, =x{ =P.(1), (4)

e Pc(t) — 3HaYeHHS THCKY, IPU SIKOMY PO34YHH HATHITAE€THCS B CBEPAJIOBHHY;
X — KOOpIMHATH CBEPJIOBHHHU.
3. Tuck Ha Mexi obOmacti ¢imbTparii (yMOBH HEMPOHUKHOCTI) Ha KOHTAaKTI 3 OIYHUMH

MOBCPXHAMHU CBEPAJIOBUHU:
P(x,,t)|, = Pr, 6)

ne I"— mexa obnacti ginpTparii;

Pr— tick Ha Mexi obmacTi (inpTpartii.

BuxiiHa cucTema piBHSHB, MO XapaKTepPU3Ye PO3MOBCIOIKCHHS Ta PYX TEXHOJOTTYHOTO PO3UHNHY
IIPY MiICWJICHHI HECYYUX OCHOB CIIOpPY/I, 3 BpaXyBaHHSM MPUHHATUX MPUIYIICHh MOXKe OYTH 3alucaHa y
BHUTJISIAI piBHAHB (6)-(8):
ow,
pl_l+a_P+£.n30.(l_n'90).wi+p2.gi’ (6)
ot ox;, a,
ne ap — Koe(iieHT MPOMOPIIHHOCTI MPOTHIIT CEPEIOBHUIIIA;

W;— CepeJIHs IBUAKICTh CTPYMEHS TEXHOJIOTIYHOTO PO3UYHHY;

P — 3arajnpHui THCK HarHITaHHS,

n,p— TIOYaTKOBA MIOPHUCTICTh cepenoBuia [7];

{ — 9ac HarHITaHHS PO3YHHY,

g; — KOMIIOHEHTH CUITU TSOKIHHS;

[ — TMHAMIYHA B’ S3KICTh PiMHU;

p — TyCTHHa piakoi dasu;

X; — BiCh KOOpJIMHAT.

on. oP oT ow,
2 By ——an,—+n,—=0, 7
or By ny, o R, o n,o ox, (7
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o — xKoe(ilieHT 00’ €MHOTO PO3IIMPEHHS;
[ — 130TepMivHa CTHCIUBICTD.

T P
nJOCIZ—lznOO-D-A-T+nOO-a-Toz—t, (8)

ze C; — muTOMa TEIJIOEMHICTB,

D — xoeimieHT TEII0MPOBITHOCTI.

Po3B’s13aHHA aHOI cHCTEMH PIBHSHB 32 JOMOMOTOI0 CydacHHX IMporpaMmHux makeriB MathLAB
JI03BOJISIE MOJICIIOBATH MPOLIECH PO3MOBCIOKEHHSI IMITyJIbCHOTO CTPYMEHS TEXHOJIOTYHOTO PO3YMHY B
TOBIII MiACWIEHOr0 (QyHOAMEHTY 4YM IPYHTOBOTO MAacWBY. A TaKoX MNPOTHO3YBaTH 3MiHY TJIIMOMHU
MIPOHUKHEHHS TEXHOJOTIYHOTO PO3YMHY B 3aJIEKHOCTI BiJ] YaCTOTH MOBTOPEHHS TiAPaBIIYHAX CHIIOBHX
IMIyNbCIB THCKY HAarHiTaHHS 1 TPUBANOCTI iH €KTyBaHHS MOPILii pO34YMHY B OCHOBY (pyHIAMEHTy, IO
M ACUITFOETHCSL.

BucHoBkn
— B crarTi 3amponoHoBaHO HOBHH crHOCiO mifcuiaeHHS (QyHIAMEHTIB Ta HECYYHX OCHOB CHOPYA, SKHUN
MOJISITa€ Y BUKOPUCTAHHI MEPiOANYHOrO (IMIYJIbCHOTO) THCKY HAarHITaHHS 1 Ja€ MOKJIMBICTH OiIbII
e(eKTHUBHIIIIEe 3aIIOBHIOBATH TIOPH Ta TPIIIUHN OCHOBH. J[JIs1 3aMpOMOHOBAHOTO CIIOCcOOy HaBeIeHi Ta
OoOTpyHTOBaHI MaTeMaTH4YHI pIBHSHHS, SIKi JO3BOJSIOTH MOJETIOBATH TIPOIECH TEPEeMIileHHs
CTpYMEHsI TEXHOJIOTIYHOTO PO3YHMHY y CBEpAJIOBUHY UM YacTUHY (QyHIAMEHTY, SKHH MiICHUIIIOETHCS B
3aJIeKHOCTI BiJl TUCKY Ta Yacy HarHiTaHHA.
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