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Hceneoosanue npoyecca gunempayuy epyHmosuIxX U CHOYHBIX 800 U3 OMKPBINbLIX 8000€MO8 Hepes HACLINHbIE
0aMObl A879emc aKmyanbHoll 3a0adell, m.K. HeNnoCpeOCMBEHHO CEIA3AHO C GOMPOCAMU 3AUUMbl OKPYICAtoujedl
cpedvt om kamacmpo. B cmamve npeocmasgnenvi pe3ynvmamsi UCCAEO08AHUS U ANIROPUMM YUCIEHHO20 PeuteHus
3a0au gunempayuy 800bl Yepes 0amby ¢ NPOPLIBAMY 8 CAVYAIX USOMPONHON U OPMOMPONHOL cpedvl. B pabome
UCNOTIL308ANU MEMOO ZPAHUYHBIX INEMEHNOB, NPOOEMOHCMPUPOSABWINE DONbULIUE GOSMONCHOCHU Ol peuleHis
CNIONCHBIX 3a0ay4 €O c8OOOOHbIMYU 2paHuyamu. Ha ocHose 2mozo Memooa paspabomana Memoouxa pacuema
Qunempayuy HcUOKoCcmu Yepes 0amby, NO3GONAIOULAA PEULAmb PASTUYHbBIE 3a0a4U CO CBODOOHBIMU NOBEPXHOCHAMY
C Y4emoM npopvieos & nepecopodke, ozpanuyugaroumeri 0amoby. Ima Memoouxa peanu308aHa 8 aleopummax u
NPOSPAMMHBIX KOMIJEKCax. J{ocmogepHocmb NOJyHaeMbix OGHHBIX C UCHONb30GAHUEM MEeMOOUKU U NpOSpaMM
pacuema noOmMEepicOeHa peuteHuemM paod mecmoguix 3a0ai U CPAsHeHUEeM HUCIEHHbIX UCCAe008aHUL ¢
anpooUpoOSaAHHBIMU MEMOOAMU.

HpI/IMeHCHI/Ie MCTOAO0B MAarcMaTHUUYCCKOTO MOACIUPOBAaHUA U1 PCLICHUA 3adav (I)I/IJ'ILTpaLII/II/I ucpes
THAPABINYCCKUE COOPYKCHHS SIBISCTCS AKTyalbHOW mpakTwdeckoh 3agauch /1/. Mcmomb3oBanue
MaTEMaTHICCKOTO amnmapara A7 PELICHHS Takoro Kiacca 3aJad MO3BOJIICT NMPOBECTH aHANIN3 M JAaTh
OIICHKY B ClIy4ac AaBapUHHON CHUTyallld, BO3HHUKAMOINCH B PE3yJbTATe TPCIIHMHOOOPA30BAHUS
THIPOTCXHUYCCKUX COOPYIKCHHH MO BO3ACHCTBHECM (HIBTPALMOHHOTO MOTOKA. [ peIICHUS AAaHHBIX
3324 LENeCOO0PA3HO MPUMECHESHHE METO/A TPAHUYHBIX 3JICMCHTOB /2/.

B ,Z[aHHOI\/'I CTAaTbC MPUBOAUTCA AJITOPUTM YUCICHHOIO PCIICHUA 3aaav (I)I/IJ'IpraLII/II/I BOABI YCPC3
MPOPHIBBI JAMOBI B CIIYYAE CPEeAbl ¢ H30TPOIMHBIMH H OPTOTPOIHBIMU CBOHCTBaMU /3-3/.

PaCCMOTpI/IM MAaTCMATHUCCKYI0 MOAC/Ib CPCABI IIJIOTUHBI B CIIyvdac OJHOPOAHOCTU U U3O0TPOIMHOCTU.
[TosTomy 3agaua cBoauTCA K ypaBHEHUIO Jlarnmaca OTHOCUTEIBHO CKOPOCTH U:

Au = 0 ¢ rpaHUYHBIME YCIOBUSME. ¢=0 HA HEPOHUUACMOH rpanure (nosepxHocth AF Ha prcyHKe

1), u=const na nosepxuoctsax ABC u EF nmopuctoii cpensl, # = x, Ha ¢unptpyromeii nosepxaocta DE,

u = x, n q=0 Ha ceoboano# nosepxunoctu CD, rae q:a— — TIOTOK.
n

Ha pucynke la npusemeHa cxeMa IpYHTOBOro OJioka, OOpa3vIOIIETO MIOTHHY, NMOKA3aHbl YPOBHH
BOJBI B BOJOSME U MOCHE (QUIBTPALIUK YepPe3 ONOK, a TAKKES TPAHUYHBIC YCAOBUS [T KAKIOTO ydacTKa
TPaHUIBI TPYHTOBOTO OI0KA, B TOM YHCIAC W Jjs cBoOoxHou rpanuipi CD (uHaue Oyaem Has3pIBaTh
CBODOOAHOM MOBEPXHOCTHIO).

Jis peanuzanyu METOJA TPAHUYHBIX 3ICMCHTOB BCS TPaHHUIA TPYHTOBOro Oj0ka pazbura Ha 24
IPAHUYHBIX 3JCMCHTA, KaK MOKa3aHO Ha pucyHke 10. Jlms mpocTotsr, HE Tepsis PU3NMUSCKON CYIIHOCTH
MPOLIECCa, TPYHTOBBIN OJIOK MJIOTUHBI ObI PHHSIT B BUIC MPSIMOYTONBHOU Tpaneuuu. Bricota BepXHETO 1
HuxkHero ObeoB cocraBuna coorBeTctBeHHo 0,5 m 0,1 oTHOcuTenpHO TOBEpxHOCTH OTcuera. [lpu
YUCICHHOM pacyeTe »STOW 3aJa4d HAYAIbHOC TOJIOKCHHE CBOOOJHOU TOBEPXHOCTH 33JacTCs
MMPOU3BOIBHEIM 00pa3oM. 3aTeM B MPOLIECCE PEIICHHUS MOJIOKECHUE CBOOOIHON MOBEPXHOCTH YTOUHSIIOCH
HA KKIOU UTEPALUU 10 HEOOX0AUMOU TOYHOCTH. OKOHUYATEIPHOE MONIOKCHUE CBOOOAHOHN MOBEPXHOCTH
MOJYYCHO Mocne 6-01 urepamu /2/.
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Puc.1. Cxema rpyHTOBOr0 OJI0OKa ¢ TPAHUYHBIMU YCIIOBUSIMHA

IlpuBcaem anroput™M peIIcHUS 3aTa4H:
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J1 BRIMKCIICHHUS 3TOTO ONPEACICHHOI0 HHTETPAia UCIONb3YEeM CTAHAAPTHEIC (OPMYIIBI TayCCOBBIX
KBagparyp. B utore mpuxoaum K BURY:
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7. Ha cBoGoano#l rpanune  j= m ¥, =y, CPaBHCHHCM Uj Xy) 10 JOTOTHHTEIBHOMY

YCIOBUIO: MAKCUMAIbHAA PASHOCTD MCXKAY BBIMHUCICHHBIMU SHAYUCHUAMUA NOTCHIHAIA U BBEICOTOM KaxxXaoro
y371a, JCKAIIETO HA CBOOOIHOM MOBEPXHOCTH, HE 10kHA mpeBbimath 0, 1% BRICOTHI, TO €CTh €CITH

y
u, —X,

< 0,001 mpu j =10,20, To HCKOMOE PEMIECHUE TIOMYIEHO, ECTH 3TO HE TaK, TO X, =1 ;u
u,
nepexoauM K mary 2. B cmywae, ecnu co CTOPOHBI BOZOEMa HMMEETCS MHperpaja, MpeIOTBPALIAroLas
(HIBTpaLMIO, TO BO3MOKHO HAPYIICHHUE FEPMETHIHOCTH HIPErPabl ¢ MOCICAYIOMUM mpopeiBoM n1am0O. Ha
PHUCYHKE 2 MOKA3aHBI HEKOTOPEIEC BO3MOYKHBIC CIYYAH PACTIONOKEHHS TPOPHIBOB!

a) JBa MPOpPbIBA B HCMPOHHIACMOU mperpaae AaMObl (PHUCYHOK 2a), O) MPOPBIB B LICHTPE MPETPaIb
JaMOBl, a TaKKe Ha AHC HEMpoHHMIAcMas miactuHa (pucyHok 206). Cxema rpyHTOBOrO Onoka AaMObl B
PaccMaTPUBACMBIX CIYIASMX MOKA3aHEI HA PUCYHKE 2B, 2T.
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a, B) JIBa IIpopbIBa, O, ') IIPOPHIB B IIEHTPE, HA JTHE HEIIPOHUITAeMasl IUIacTHHA
I - HellpOHUIAEMBIN OJIOK, - - - - - — OTBEpCTHE

Puc.2. Pa3nuunple KOMOMHAITUY YaCTUYHBIX IIPOPBIBOB JaMOBI

B pesynprare YHCICHHOrO SKCHECPHUMCHTA OBblMa IMOMYYCHA KAPTHUHA JTHHUH TOKA W OMPEACICHO
MOJOKECHUE CBOOOJHON TIpaHHLBl TP (QHIBTPALMH KHIKOCTH dYeped ngamOy, OrpaHHYCHHYIO
HNEPETOPOAKOM C MPOPBIBAMH.

Kak BugHO u3 pucyHka 3, mpu puibTpanun Bogsl uepes namOy ¢ JABYMS MPOPHIBAMHU B IEPETOPOIKE
JaMOBl cBOOOAHAS TOBEPXHOCTh OKA3AJIACh BBILIC, T.C. CMAYHUBAHHE T'PYHTA NMPOUCXOIUT B OOJIbIIEM
o0beMe, UeM TMPH MPOPBIBE B LICHTPE HEPETOPOIKH, T.€. NPU TOMOrpaduu, COOTBETCTBYIOLWIECH PUCYHKY
2r).

AHANOTHYHOE HCCIICAOBAHUEC OBIJIO MPOBEACHO C LCTbI0 HCCICIOBAHUSA HM3MCHCHHS IOJIOMKCHUS
CBOOOJHOU IPAHUIIBI B CIYYae OPTOTPOIMHON CPEABI, T.€. KOraa KO3 GUuueHTh GHUIbTPALMN 3aBUCIT OT
HANpaBJICHUA TCUCHHS B HOPHUCTOH cpere. Takoll ciayuall sBIETCS AOBOJIBHO PACIPOCTPAHCHHBIM B
pealbHBIX VCIOBHAX. Paspelmaroinee VpaBHEHHE B OCAX KOOPAHHAT, CBA3AHHBIX € HANpPaBICHHEM

o’u o’u

OPTOTPOIUHM, MOXKHO 3amHMCaTh [T JABYMEPHOro ciydas B Buge ki —+k,—
1 x2

XapaKTCPUCTUKH CpPEAbl B HAMPABICHUU 1-H ocH opToTpornuu. DyHIAMEHTATBHBIM PEIICHHEM 3TOTO

! In ! /1/.
(kk,) (&, x)

HexoTopsie pe3yasTaTsl pacueToB MOKa3aHbl HA pUCYHKaAX 3.4.
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paccTosiHue, M

— JIBa IIPopbIBa (OPTOTPOIHAS Cpejia),
— IIPOPBIB B IIEHTPE, Ha JHE HEIPOHHUIaeMas INTacTUHa (OPTOTPOITHAS cpe/ia);
------- — J1Ba TIPOPHIBA (U30TPOIIHAS CPEJa);
—_—— — IIPOPBIB B IIEHTPE, Ha JHE HEIIPOHHUIaeMas IUTacTHUHA (M30TPOIHAs cpesia)

Puic.3. CpaBHeHHe pacyeTHBIX Pe3yIILTaTOB JUIS IIOTEHITHATA CKOPOCTH IIPY TEUSHHH Uepes JaMOy
TSI ©30TPOITHOM ¥ OPTOTPOITHOM cpepl ipu konddurmentax k;=0.9, k,=0.2
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------- — JIBa IIPOPHIBa (OPTOTPOIHAS Cpejia)
———- — IIPOPHIB B IIEHTPE, Ha JHE HEIIPOHHUIIaeMas IUIacTUHA (OPTOTPOIIHAS cpejia)

Puic.4. CpaBHeHMe pacyeTHBIX Pe3yIIBTATOB JUIS IIOTEHITUATA CKOPOCTH IIPH TEUCHHH Uepes JaMOy
TSI ©30TPOITHOM ¥ OPTOTPOITHOM cpepl ipu konddurmentax k;=0.4, k,=0.8

Ilo pesynpraTaM nccne0BaHAA MOKHO CAEIATh CIEAYIOIHIE BEIBOIBL:

1. Tlpu punprpamuu BoAB Yepe3 JaMOy ¢ ABYMS MPOPBIBAMHU B MIEPErOpPOAKe AaMObl cBOOOIHAS MMO-
BCPXHOCTh PACIONAracTcsl BBHIIIC, T.€. CMAaUYHMBAHHUE IPYHTA MPOUCXOIHUT B OONbIIEM O0BEME, YEM MPH
MPOPEIBE B LICHTPE MEPETOPOAKH B CIIyYac OPTOTPOIHOM CPEABI MPH Pa3Iu4HbIX ko3 (dureHTax.

2. CmaumBaHHE Tena JaMOBI B CITy4ae U30TPOIMHOH CPEAbI MPOUCXOAUT B OOIBIIEM OOBEME, UCM IS
OPTOTPOIHOM CpebL.

IIpoBeneHHOE HCCnEIOBAHME MOATBEPKAACT BO3MOXKHOCTH HCIIONB30BAHUS METOJA T'PAHUTIHBIX
3MEMEHTOB TS PELICHHUS CIOXKHBIX 32429 (QUIbTPALHH )KHAKOCTH B HCOAHOPOIHBIX cpeaax. [lockombky
TaKAe 3aJadd YacTO BO3HHUKAIOT B IMPOIECCE IPOSKTHPOBAHUSA PA3MHIHBIX THAPOTEXHUUIECKHX
COOPY)KCHHH, aKTyadbHOH 3ajaducii B INaHe PasBUTHA AAHHOH METOJOJOTHH SBIETCA paspaboTka
ANTOPUTMOB PCLICHUS HECTALMOHAPHBIX 3a4ad (UIBTPALMM € YYCTOM Pa3BHTHS CTPYHHBIX TCUCHHH B
rpynre. UMeHHO 3TH 337244 U Oy YT IPEAMETOM JATBHCHIINX HCCIICAOBAHUN aBTOPOB.
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Kanbaesa A.T., Kypaxpaesa C.J[., Bpenep A.M.

OPTOTPOIITBIK OPTAJJAFEI CY BOI'ETIH XbIPBEIT ©TKEH CY JIbIH
CY3I'UIEHY ECEBIH HIENTY ATH AJITOPUTMI

OpTOTPONTHIK ’KOHE H3OTPOINTHIK OPTAJAFBI Cy OOTETiH KBIPHIT O6TKEH CYIbIH CY3TLICHY €ceOiH 3epTTeyniH
HOTIDKCIICPl JKOHC CAHABIK IICHIyMiH amroputMi kenmripinreH. LllexapamblK 3MCMEHTTCD OICIH JKOHEC CCCHTCY
OarmapiIaMachiH KOJIJAHBIN ANBIHFAH HOTIDKENICPAIH IYPHICTHIFBI OIPKATap TECTLIEY ECENTEpiH INCIy, CAHIBIK
3epTTEYJICPAL CHIHAFAH dTICTCPMEH JKOHE HAKTHI MOTIMETTEPMEH CATBICTHIPY APKBLIbI TEKCEPIITCH.

Kalbaeva A.T., Kurakbaeva S.D., Brener A.M.

SOLVING ALGORITHM FOR PROBLEMS OF WATER FILTRATION THROUGH A DAM WITH
BREAKS IN ORTHOTROPIC MEDIA

In our work the main research results and algorithm of the numerical solving of problems of water filtration
through a dam with breaks are submitted in cases of isotropic and orthotropic media. In work we used the method of
the boundary elements which have shown the good possibilities for solving problems with free boundaries. On the
basis of this method the methodology for calculating liquid filtration through soil dam allowing to solve various
problems with free surfaces taking into account breaks in the dam body has been carried out.




