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MOJIEJJMPOBAHUE PABOTHI OJJMHOYHOM BYPOHABUBHOM CBAM
B YCJIOBUAX JOINIOJHUTEJIBHOI'O «CTECHEHUA»

Kkano. mexu. nayk, ooy. T.M. YIACHK; A.B. BAJIBIIII
(Benopycckuit nauyuonaibholii mexnuueckuii ynueepcumem, Munck)

Ipedcmasneno mooenuposarue pabomol 00uHOUHOU OypoHabUsHOU céau ¢ nomowwio npozpammel Plaxis 3D,
nO380JIsI0Wee OYEeHUNMb 803MONCHOCMb GKIIOYEHUS 8 pabomy c8au 00IAcCmMU KCMeCHeHUs1» , Komopas popmupy-
emcsi 8 OKOJOC8ANIHOM NPOCMPAHCMEe € Y4emom sigienus ounamancuu. I1o0obnoe «cmecnenue» yciosuil pabo-
Mbl C8AU 8 HECEAZHOM SPYHIME BbINOIHAEMCS NOCPEOCMBOM nozpysicaemol obonrouxu. Ilapamempur maxoi 060-
JIOYKU COOMHOCAMCSL € OAUHOU U duamempom ceau. Ilozpysicenue 06010UKU GbINOTHALOCL HA MPEmb, 08e Mpemu
U Ha 6cl0 OnUHY ceau. Beinonnennvie pacuemol yKazei6awom Ha MAKCUMAIbHOE YeaudeHue Hecywel cnocoono-
cmu céau 05l CY4Aas nozpyicenus 0060104KY HA 6CI0 OIUHY C8AU, YMO HALTIAOHO OMPANCEHO HA 2paduKax 3a6u-
cumocmu ocadku ceau om uazpysku. Iloepyscaemas obonrouxa cnocobcmsyem Oonbutels MOOUIUZAYUU KOH-
MAKMHO20 MPeHust RO OOKOBOU NOBEPXHOCMU C8AU — CLeOCMBUE BO3HUKHOBEHUSL YCLOBUL KCIECHEHUSD» HeC6s13-
HO20 2PYHMA 8 NPOCMPAHCMEe MencOy 060L0UKOU U C8ael.

Knroueswie cnoesa:. Modeﬂupoeaﬂue, KCMEeCHEeHHAA» 0uﬂamchuﬂ, ounamanmmvle HANpANCEeHUs, KOHmMaxKmHoe
mpenrue, ceds, 050]10‘”((1, Hec8s13Hbl cpyHnm, Hecywas cnoco6yocmb, paciemuoe conpomueierHue, I’lpOdO]leble ycuius.

Beenenue. [Ipu Bo3BeeHNN (yHIaMEHTOB TITyOOKOTO 3aJI0XKCHUS, B YACTHOCTH CBAaHHBIX ()yHIaMEHTOB,
B)KHEHWIINM (paKTOPOM, BIHSIONIMM Ha HAJE)KHOCTh M SKOHOMHYHOCTh TAKHX KOHCTPYKIMH, SIBISIETCSI X He-
cymas crmocoOHocTh. PaboThl MHOTHX HCClIeoBaTelNiell MOCBSAIICHBI BOMPOCaM HECYIel CIOCOOHOCTH CBaH,
U B COBPEMECHHON T€OTEXHUKE IMOSIBIIFOTCS Bce 00JIee HOBBIC CHOCOOBI yCTPOWCTBA (hyHAAMEHTHBIX KOHCTPYK-
LU C UCTIOJIBb30BAaHUEM CTPYHHBIX, MOJMMEPHBIX TeXHOJoTHi. Onupasck Ha QyHIaMeHTalIbHbIC UCCIIEIOBaHNUS,
MOCBSILIICHHBIC U3YUYCHHIO THJIATAHCUHM HECBS3HBIX, CHIIYYHUX IPYHTOB, KOHTAKTHOTO TPEHHS U CONPOTHBICHHS
casury [1], HaMu POBEACHO MOJCIUPOBAHUE YCIOBHI pabOThl OJMHOYHOH cBau. [IpoBeeHHBIC paHee HCCIIeI0-
BaHHs MOBEJCHUSI MOJCITH OAWHOYHOW 3a0MBHOM CBaW B IPYHTOBOM JIOTKE [2] mOKa3asid, 4To Hecyias cnocood-
HOCTb CBau B cpeiHeM yBennuuBaercst Ha 20% npu co3aHuK TOTIOTHUTEIBHBIX YCIOBUH «CTECHEHHS» HECBSI3-
HOro rpyHTa B Buze norpyxenus [IBX TpyObl nocne ycrpoiicTBa 3a0MBHOI cBaM, Ha BCIO e¢ JUIMHY. YBeJnye-
HHE 00JIACTH «CTECHEHHS» BOKPYT CBaM HEM3MEHHO BEAET K YBEIMUCHHUIO Hecyllel crocobHoctH. IIpuHImmm-
QJIBHO B@KHBIMH OCTAIOTCSl TOJIBKO HAdyajbHbIC (DM3MYCCKHE XapAaKTEPUCTHKU HECBSA3HOTO IpyHTa (Hampumep,
IUIOTHOCTB, KPYIIHOCTB 3€PEH), B KOTOPOM BO3MOKHO HPOSIBJICHUC IMIATAHCHH, @ TAKXKE BO3MOXKHA U MaKCH-
MaJlbHasl MOOMIIN3aIKsl KOHTAKTHOTO TPEHHS Ha OOKOBOM MOBEPXHOCTH CBAH.

Hccnenosanne padoTbl OJMHOYHOI CBaM NPH YCJIOBUHU JONMOJHUTEIbHOIO0 «CTeCHeHUs». Jlis Mo-
JeNMpoBaHus Bocnob3oBaiauch nporpaMmmoit PLAXIS 3D, npennasHaueHHON A1 KOMIIJIEKCHBIX pacyeTOB
HaIpsDKEeHHO-1e()OPMUPOBAHHOTO COCTOSHHUSL M YCTOHYMBOCTH I'€OTEX-
HUYECKHX OOBEKTOB METOJOM KOHEYHBIX 3JICMEHTOB B YCIOBHSX IpO-
CTPaHCTBEHHOH 3aJa4H.

3ajaHbpl CIEAyIOIIUe IapaMeTpbl O0JIaCTH MOAEIMPOBAHMS:
Zin= —8M, Zpnax= +8M; Xmin= —8M, Xnax= +8M, Ynax= 15M.

Xapaktepuctuku rpyHTta; E, = 20MIla, v=0,3,¢ = 34, y = 4,
Y = 20xH/m® (Mozens miacTHuecKoro paspyirenus Mopa — Kyoua).

Caas MozenupoBajach JumHoi | = 6 M, auamerpom dg, = 300MmMm,
E = 40TTla, Y= 24kH/v3 v = 0,35 (mHeiino nedopMHpyeMBbIii H30-
TPOIHBIA MaTepHa).

0O0607109Ka, MOJISIAPYIOIIAS «CTECHEHHE» TOPU30HTABHBIX TIepe-
MEILEHUI TPyHTa, UMeeT cieayromue mapamerpsl: D = 3d, = 900 MM,
t = 10mMm, E = 40ITla, v=0,35,Y = 20xH/m>.

Ha pucynke 1 mokazana TpHaHryJsinusi 00JIaCTH MOJEINPOBa-

Pucynok 1. —Tpuanryisiuus HUSI, HA PUCYHKE 2 —(OPMHUPOBAaHHE TPEXMEPHOH KOHEUHO-3JIEMEHTHON
00J1aCTH MO/IeJIMPOBAHUS ceTKH (B BEpXHei 4aCTH PHCYHKA — CBasi M 3aKPBIBAIOLIAs €¢ 000JI0UKa).
(2D-koHe4YHOIIeMEeHTHAsI CeTKA) 000I104Ka OTPYKAETCSI COOCHO CBae.

77



2017 BECTHHUK IIOJIOLIKOI'O I'OCYJJAPCTBEHHOI'O YHUBEPCUTETA. Cepus F

Iy

3D Mesh

Pucynok 2. —®@opMupoBaHue TpexMepHOii KOHEYHO-3JIEMEHTHOI CETKH
13 2D-KoHTYpa TPHAHTYJISIHH

PesynbraThl MoneIMpOBaHMs NOBEAEHUS OypOHAOMBHOHM CBaul IOJ| HArpy3koi B KOHEYHO-3JIEMEHTHOMN
nporpamme Plaxis 3D Foundationpusenenst Huxke B Buje TaOIUI U pUCYHKOB. JIJis ciiyyasi, KOTJa cBasi [UId-
Hoit | = 6 M 1 quametpom d = 300MM paboTaeT B OOBIYHBIX YCIOBHSX, OMPEACICHBI IPOIOIbHBIC YCUIIHS, BO3-
HHKaloue B cTBoJie cBau ¢ npwioxenueM P = 700kH Ha orosioBok cBau, a Takke CHJla TPEHUS CBau MO TPYH-
Ty, coOOpaHHasi 110 MOBEPXHOCTH cBau Ha 1 moroHHslit MeTp. Pe3ynbrarel npuseneHs! B Tadaune 1.

Tabmmma 1. —Cua TpeHHs 0 TPYHTY U IIPOJOJIBHEIC YCHIIHS B MOJICIIUPYEMOii cBae
0e3 yCIIOBHIA IOTIOJHUTEILHOTO «CTECHEHHUS»

I'my6una oTHOCHTENBHO Cua TpeHHUs CBau 110 TPYHTY, coOpaHHast
IIpononbHOE ycuiue B cTBoJIC cBau, KH
ormerku 0.000,m TI0 IOBEPXHOCTH cBau Ha 1 11. M JuTHbI cBau, KH

0 700 -

-1 659 41
-2 608 51
-3 538 70
-4 469 69
-5 419 50
—6 373 46

Ocazka Smipu P = 700xH, Mmm

141

B cooTBeTCTBUM C HOPMATUBHBIMHU JIOKyMeHTaMu [3] orpesesenue Hecyie criocobHocTu cBau Fy 3aBu-
cut OT Ry, pacueTHOTO COMPOTHBIEHHS (IPOYHOCTH) i-TO CJIOSI TPYHTa OCHOBAaHHUs Ha GOKOBOM MOBEPXHOCTH
cBau. [lyist OoJiee MIIOTHBIX HECBSI3HBIX TPYHTOB ATH 3HAYCHUS, KK PABKJIO, BBILIE, YEM JJISI PBIXJIBIX TPYHTOB.

Iposezennbie nccenoBanus [4] mokasam, 4To ONpeeeHne CKOPPEKTUPOBAHHOTO 3HAYCHHS PACUETHOTO
COTIPOTHBJICHHUSI Ha OOKOBOM MOBEPXHOCTU CBaW OOBICHACTCS MOOMIN3ael KOHTAKTHOTO TpeHus. UToObI Mak-
CHMAJIbHO PEaIM30BaTh ITOT MPOLECC, HEOOXOJUMO U3MEHHUTh HAYaIbHBIE YCIIOBHS 0 COCTOSIHUS <CTECHEHUSI».
Takoii BbIBOA ObUI CliellaH HAMH B TPOIECCE MOJArOTOBKH M TPOBEACHHUs PabOT HA pealibHbIX Mojaensx [5].
[I70THOCTB FpyHTA MPU 3TOM U3MCHSIETCS B OOJIBIIYIO CTOPOHY.

B Hamiem cirydae MOJCTUPOBAHHE CO3JAHUS YCIOBHH JOMOIHUTEIBHOTO «CTECHEHUS» OCYIIECTBISACTCS
MOCPEJICTBOM TOTPY>XaeMON Ha pa3Hyio TiyOuHy (OT OrosioBka cBau) 000J0ukd. Pacuer mpoBemeH sl ciie-
JYIOIIMX YCJIOBHIL: 000JI0YKa MOTPYXKAETCSA HA BCIO JUIMHY CBaW, T.¢. HA 6 M; 00oyouka morpyxeHa Ha 4 u 2 M
COOTBETCTBEHHO. JlaMeTp morpyxaemMoi 000104ky npuHuMaeM pasHbiM 3d cBau.
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Jlnst Toro 4toObl KOCBEHHO OIEHWTH 3HAYCHHE HECYILEH COCOOHOCTH cBau Fgy, U3 MONyYEHHBIX JAHHBIX
BHIOMpAEM 3HAYEHUE OCAIKH S U CpaBHUBAEM €& C MOJYYSHHBIMU Ha CIEAYIONIMX dTarax MOJAETUPOBAHUS 3Ha-
genussmu. Ha prucyHke 3 mokasaHsl pacrpeelicHUss HOPMAJIbHBIX YCHIIHM B cBae u obomouke mpu P = 700xkH
Ha orosioBok cBau nuameTpoM 300mm. Tuamerp o6onouku — 900mM. J{ist 00051049KH 3HAYCHUSI HA IIOpE yKa-
3aHbl B KIWIOHBIOTOHAX (KH); BepTHKaIbHBIC yCHIMS B 000JI0UKE — KHJIOHBIOTOHAX Ha MeTp (KH/M).

a 7

a —>mwpa npoaoabHbIX yeusmii B crBoJie (Nyin = 199kH, N = 700xH);
0 —npogoJbHbIe yeuiaus B 06osouke (max = 6,76xH/m, min = 92,28xH/m)

Pucynok 3. —Dmiopbl NPOI0JIbHBIX YCUINI B CTBOJIE H 000I0UKe
(cBast nmHo¥ | = 6 M, IIUHBI CBaM U 000J10YKH COBMAAIOT)

Ocazka, moiydyeHHas Ui Clydas MOJCIUPOBAHUS MPU COBMAICHHUU IJIMH CBAU U TOHKOM 00O0JIOYKH,
cocraBuia 76 mm. [liis citydasi, Koraa 000JI0UKa OTCYTCTBYET U JIOTIOJIHUTEIBHBIX YCIOBUH «CTECHCHHS» HET,
ocanka coctaBuna 141mm (cMm. tabmuny 1). [Tonydeno ymenbluenue ocaaku Ha 53,9%.CnenoBarenbHo, yBemu-
YeHHEe HECYILeH CIIOCOOHOCTH CBau MPOUCXOAUT 3a c4eT GopMUPOBaHHMS 00IACTH JOMOIHHUTEIBHOTO «CTECHEHHSI,
KOTOpast HAXOAUTCS B 00BeMe MOJICITUPYEMOTO TPYHTa MEKIY 000JIOUKON M caMO! CBaeH.

JanbHeiiee MoaenpoBaHne MPOBOAMIOCH JJIs CBaM IJIHHOM 6 M 1 morpykaeMoii 000JI0YKH JHaMETPOM
900MM u 1uHHOM 2 M; ISl CBau JUTMHO#M 6 M 1 norpyaemoii o6onouku quamerpom 900MM 1 [uIHHO# 4 M.

OGoO0IIeHHBIE PEe3YIBTATEl MOICIHPOBaHHs (YCHIIHE B CTBOJIC CBaH, CHJIA TPEHUS CBAaW 110 TPYHTY, COO-
paHHas M0 TIOBEPXHOCTH CBau Ha 1 MOTOHHBIN METp) MPUBEACHBI B TabHIE 2.

Tabsmua 2. —Cuia TpeHus 1o IpPyHTY Y IPOJIOJIBHBIE YCHIINS B MOJICTUPYEMOH cBae
NIPY YCIOBUU JOTOJHUTENBHOIO «CTECHEHUS»

I'ny6una otnocurensuo ormerku 0.000,m Yeume Ciua TpeHus CBAM 110 TPYHTY, COOpaiHaz
B cTBOJIe cBar, KH |10 moBepxHocTH cBau Ha 1 1. M JuinHBI cBau, KH
Cgas ntuamerpom | Obonouxa quamerpom D 900mm, . .
d300M, JUTHHOR L, M [PH «CTECHEHUH» 000JI0UKO# AInuHOM L, M
nuHOM | 6 M 4 2 4 2 4 2

0 (orm. 0.000) 6r™. 0.000) 700 700 -

-1 630 628 70 72

-2 (orm. —2.000) 554 464 76 164

-3 446 393 108 71

-4 (orm. —4.000) 330 322 116 71

-5 245 287 85 35

—6 200 242 45 45
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B KOJIMYECTBEHHOM BBIPAXEHUH MPU NOTPYKEHUH 000JIOYKH HA BCIO JUIMHY CBaW 00BEM «CTECHEHHOTO»
rpynTa cocrasmser 339,12m°. O6beM 061aCTH «CTECHEHHMS» IS CIydaeB MOJCIHPOBAHHS OrPYKaeMOil 060-
JIOUKM JJTHHOM 4 1 2 M cooTseTcTBeHHOo 211,951 127,17m°.

MopenupoBaHye IPUBEICHHBIX B Ta0JIHIEe 2 BapHaHTOB IPH paBHBIX 3HadeHusx P = 700xH Ha orosoBok
CBaW JajM CIEIYIOLIMEe BEJIMYMHBI OCAAKH CBAW. JJIA CIydas HorpyxaemMoil Ha 4 M obosouku S = 92 MM; 1
00os10ukH, norpyxaemoit Ha 2 M, S = 123 MM. MakcuManbHOE yMEHBIICHHUE OCAJKN HAOII0JaeTCst AJIsl Cllydast
MaKCHMAaJIBHOTO MOTPYXXEHHUs 000JI04YKK Ha BCIO MInHy cBau (S = 76 mm). IIpoMexyTOUHBIC 3HAYCHHS OCAIKH
COOTBETCTBYIOT MOTPYKEHUIO 000JI0YKH HAa 4 U 2 M.

Ha pucyske 4 npuBeeHbI pe3ybTaThl BCEX CiIydacB pabOThl CBaM, KaK B YCIOBHUIX 0€3 TOMOJHUTEIb-
HOTO «CTECHEHHUS», TaK M MPH COBMECTHOW paboTe ¢ MOrpyxaeMoil 00O0JOYKOM, T.e. B YCIOBHAX NOMOJIHHU-
TENBHOTO «CTECHEHHUS.

0,00E+00 T T T T T 1
0,001 4,00E-01 6,00E-01 8,00E-01 1.00E+00 1,20E+00
-2,00E-02
-4,00E-02
-6,00E-02
=
o 1
Z8,00E-02 -
] 1 el cB=6M, LOG—6M.
o Do6=3dcs
s OT'0JI CBAH B OOBIYH 2
-1,00E-01 YCIIOBHAX
2 Lce=6M, LoG=4M,
DoG=3dce
-1,20E-01 } e[ cr=fM_LoG6=2M \
Do6=3dce 3
-1,40E-01 \4
-1,60E-01

Harpyska, gonm eguHunubl, Pmax=700kH

1 —nyIMHBI CBau U 000J1049KH cOBNAAaOT (6 M); 2 — 1yiMHA 000/104KH MeHbIle JTHHBI cBau (4 M);
3 —ayMHA 060/10YKHM MeHbLIe JIHHBI cBau (2 M); 4 —cBasi paGoTaeT 6e3 060J104KH

PI(lcyHOK 4. —A3mMeHeHHE 0CAIKHM CBAH OT Harpys3Kku JJist pa3/iidHbIX CJ1ydaeB «CTECHEHHOMH» paﬁOTbl

OCHOBHbBIE TIAPAMETPHI CBAKM U 000JIOUKHU OTpakeHbl B Tabnuiax 1 u 2. PucyHOK 4 maeT HArIsHOe Mpe-
CTaBJICHHE O MOBEACHHH CBaW B Cilyyae MOOWIIM3AIMHU CJIOS TPYHTA, COMPHUKACAIOIIETOCS ¢ e OOKOBOI moBepx-
HOCThIO. BerBh (1) Ha pucyHke 4 MOKa3bIBAET ONTHMAIBHYIO OCAIKY Ui KOHCTPYKIIMH CBasi — 00OJ0uYKa
B CPaBHCHHWH C BapHaHTaMu 0e3 yciioBuil «crecHeHus» (BeTBb 4), co «ctecHeHremM» (BeTBu 2 i 3) it 00beMOB
o6nactu «crecuenns» 211,951 127,17u> cOOTBETCTBEHHO.

Mobunu3anys KOHTAKTHOTO TPEHUsI BIOJIb OOKOBOM MOBEPXHOCTH MMPOMCXOAMIIA [P TJIAHOMEPHOM yBe-
JMYEHUH JUIMHBI Orpy)aeMoi 06010uku. Tak, 1o 3mope IpoJoibHbIX yeuinid (CM. puc. 3) B CTBOJIE CBau Ha-
onronaercst uamenenue ot Nyg= 700kH 10 Npyin= 199kH. 3T0 roBoput o Tom, uto ycunue B 501 kH pacxony-
eTCsl Ha MOOMJIM3AI[UI0 KOHTAKTHOTO TPEHHSI BJIOJIb OOKOBOM MOBEPXHOCTH CBAH, MTO3BOJISISI TEM CAMBIM PEaATH30-
BaTbCsl YCIIOBHSIM «CTECHEHHUS» OOBEMHBIX jaehopMaruii, MPOUCXOASIIMX B MacCHBE I'PYHTa, 3aKIIFOYEHHOTO
MEXY CBacH U MorpyxxaeMoi 000JI0YKOH.

B pa6otax [1; 2] oTMedeHO, U4TO HANMPSKEHHOE COCTOSHUE TPYHTA MEHSETCS BCIICACTBHEC M3MCHEHUS yC-
JIOBUI «CTECHEHHUS». DTO MPOUCXOIUT U3-3a MEPEYNAKOBKU 3€PEH HECBA3HOIO TPYHTA, YBEIMYCHUs JHMIATAHT-
HOTO HANpPSDKEHHUS AGy WM AAIaTaHTHOTO pacmopa [1]. Takoe cocTostHHe 0GBIYHO SBISETCS CIICACTBUEM Tepe-
YIIAKOBKH 3epPEH, COMMKEHUEM MX, COOTBETCTBEHHO, YIUIOTHEHHEM TPYHTA. B HalIMX MCCIEA0BAHUAX TAKOE CO-
CTOSIHHE TPYHTOBOTO MAacCHBa JIOCTHIAETCS MOCPEACTBOM «CTECHEHUS» YCJIOBHN pabOThl CBAM U yCTPOWUCTBOM
MOrpy»aeMoi 000JI0YKH Ha COOTBETCTBYIOIIYIO MOJICTMPOBAHUIO TITyOUHY MOTPYKEHUS.
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OCHOBHOW MPUYUHON TOTO, 4TO PabOTa CBau MEHSCTCS, SABISCTCS AuiataHcus. Janee HaOmogaeTcs Mo-
Owmu3alys MPOYHOCTH HECBSA3HOTO TPYHTA B CBSI3U C OIPaHHMYCHHEM JTUIIATAHCUU WK C MPOSBICHUCM <«CTEC-
HeHHON» nuiatancuu [1; 2; 4]. B HameMm ciiydae TakuM OrpaHHYEHHEM SBIETCS IOTpy’Kaemas 000JI0YKa,
HUMEIOIIAs KPYTIIOUMMIMHAPUIECKYI0 (hopmy. Bo3MokHO, eciii u3MeHUTh (POpMYy OOOIOYKH HAa YCCUCHHBIH KO-
HYC, CYKAIOIIMNACSA K OCTPHUIO CBaW, MbI MOJYYMM CIIi¢ OOJBIIYI0 HECYIIYIO CIIOCOOHOCTH CBaw, paboTarorieit
B «CTCCHEHHBIX» YCIIOBHUIX. DTH MPEIIOI0KEHUSI — IPEAMET MaTbHEHIINX UCCIICIOBAHN.

Yto KacaeTcst CTPYKTYPhI 001aCTH «CTECHCHHS», TO UCCJICIOBAHMUS, MOCBSIIECHHBIC «CTCCHCHHOM» IuIIa-
taHcuu [1; 2] ¥ €€ BAMSHHUIO HA HECYIIYIO CIOCOOHOCTh (PYHIAMEHTHBIX KOHCTPYKIIHH, MOKa3bIBAIOT, HACKOJILKO
Ba)XXHBIMH SIBIISIEFOTCSI XapaKTCPUCTUKUA TPYHTOBOI'O MAacCHBAa, B KOTOPOM pa3BHBaeTCs AwiataHcus. [loatomy
Ba)KHO UMETh IIPEJCTABICHUE O TOM, KaKOM TPYHT MBI MOJICIIUPYEM B O0JIACTH «CTCCHEHUS», KAKUMHU UCXOJHBI-
MU XapaKTePUCTHUKAMHU OH 00JIajIaeT.

3akiwuenue. Pesynpratel MogeupoBanus ceau d = 300mMm u o6onouku guamerpom 900 MM mokasanu,
YTO YCJIOBHS JJOMOJTHUTEIBHOI'O «CTECCHCHHUS SIBIISIFOTCS ONPEICISIFOIIMMU (haKTOPaMH, BIHMSIOIIAME Ha HECYIIYIO
CIOCOOHOCTh CBaW. YBEIMYCHHE O0JACTU CTCCHEHHUS 3a CYCT MOTPYKCHHs O0O0JOYKH Ha OOJBINYIO TIyOUHY,
JIaCT BO3MOKHOCTh PEan30BaTh B TPYHTOBOM MaCCHBE JOMOJIHUATEILHOE KOHTAKTHOE TPCHUE, MOOMIHN30BaHHOE
Ha KOHTAKTHOM IMOBEPXHOCTH CBAM.

IIpoBeaeHHBIC NCCIICAOBAHMS I KOHCTPYKIIMHU CBast —000JI0YKa, MO3BOJISIFOT CACNATh CICAYOIIHE 66160001,

- Orpy’kKeHHE 00O0JOYKH HA BCIO [UIMHY CBaW AaeT CYIICCTBCHHOEC YMCHBIICHHE OCAIKU CBa, a 3HAYUT,
HECYyIIas ClIOCOOHOCTh €€ BO3PACTAET;

- 0callka CBaM MPH yCJIOBHU MaKCHMAJIbHOTO JOMOIHUTEILHOTO «CTECHEHUS» yMeHbImaeTcst Ha 53%;

- YBEJIMYCHUE 00beMa 00JaCTH «CTECHEHHS» INIAHOMEPHO BJIHMSET HA YMEHBIIICHUE OCAIKU CBaH;

- s ONpEJCNICHHUsT ONTHMATBHOTO COOTHOIICHUS JUAMETPOB CBAaM M OOOJIOYKH HEOOXOAUMO MPOBECTH
JIOTIOJTHUTEIBHBIC UCCIICAOBAHUS [0 MOJICITUPOBAHUIO KOHCTPYKIIMH CBasi — 000JI0UKa;

- IaJbHEHIINEe MCCICIOBAHUS MO PabOTe CBAU B YCIOBHUSIX «CTECHCHHS» OyIyT MPOBEACHBI JUIS CIy4Yast
WU3MCHCHUS CTPYKTYPhI 00JIaCTH «CTCCHECHUSIY.
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MODELING OF THE WORK OF A SINGLE PILE DRILL
UNDER CONDITIONS ADDITIONAL “CONSTRAINT”

T. ULASIK, A. BALICH

Simulation of the work of a single bored pile usirfig®laxis 3D programs allows to evaluate the puilisi
of including in the work of the pile the area @bhstraint” that is forming in the near the pile spg taking into
account the phenomenon of dilatancy. SuckanStraint” of the working conditions of the pile time incoherent
processing ground through the immersed shell. Tdrameters of such an envelope correlate with tingtle
and diameter of the pile. The shell is immerseal third, two thirds and the entire length of theepiThe performed
calculations indicate the maximum increase in tbaring capacity of the pile for the case of immamsdf the shell
over the entire length of the pile. This is clea#flected in the graphs of the dependence of thf of the pile on
the load. The submerged shell promotes greaterlityatdi contact friction along the lateral surfacé the pile, which
is the result of the conditions of “constraint” tife disconnected soil in the space between théamlthe pile.

Keywords: modeling, “cramped” dilatancy, dilatant stress, daant friction, pile, shell, non-cohesive sall,
bearing capacity, settlement and resistance, thgitadinal force.
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