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Pedepat. beToHHbBIC IUIOTUHBI, BXOJIAIIUE B COCTAaB PEUHBIX MJIPOY3JIOB, COIPArAOTCS € 3EMIISHBIMU COOPYXEHUSIMU UIIH C
Oeperamu ¢ noMolbl0 OeperoBbix ycroeB. Ecimu rpyHT Gepera miti 3eMIISIHOM TUIOTHHBI BOJIOIPOHHIIAEM, TO B 30HE IIPUMBI-
KaHUs BO3HHKaeT (DMIBTPALMA BOABI BOKPYT OeperoBoro ycros. Pacuer ¢punbpTpanuu B 00xoa 6eperoBoro ycros Ipu 3ajiaH-
HBIX OTMETKaX YPOBHEH BOJBI B BEPXHEM H HIDKHEM Obeax BBIMONHIETCS C IETBI0 TIOCTPOSHHS OIOSCHIBAIOIIEH yCTOM KpH-
BOH JIEIPECCHU W OIPEAENICHUS TPaAUueHTa (QMIBTPAIIMOHHOTO IMOTOKA, KOHTPOIMPYIOUMIEro (GMIBTPALOHHYIO IPOYHOCTH
rpyHTa 3a ycToeM. TeopeTudyecKuX pelIeHUH 3Ta 3ajada He UMEET BBUIY €€ CI0XKHOCTH, IJIS OTAENBHBIX PACUETHBIX CXEM
pa3paboTaHbl IPHOIIKEHHbIE MeTOAbl pacueTa. it ciryyas, KOrja rpyHT 3a OSperoBbIM YCTOEM OJHOPOIHBIA M U30TPOI-
HBIH, IPUTOK TPYHTOBBIX BOZ CO CTOPOHBI Gepera OTCYTCTBYET MM He3HAYUTEIbHBIN (MM MOXKHO HpeHebpeds), a GeperoBoit
YCTOM pacroyiaraeTcsi Ha BOIOYIOpe, npeiokeHs! npubnmxenssie meroast B. I1. Hexpuru u P. P. Uyraesa. OnbIT 06¢neno-
BaHHUS psifa OeNOPYyCCKUX THIPOY3IIOB TOKa3al, YTO OTCYTCTBHE 0OOCHOBAHHOTO pacdeTaMH MPOTHO3a IOJOXKEHHS ypOBHEH
TPYHTOBBIX BOJ[ 32 YCTHEM BEJET K CHIDKCHUIO MPOYHOCTH M YCTOMYHBOCTH GEpPEroBOTO YCTOS M K BOZMOXKHOMY €T0 paspy-
HmIeHHI0. B 1aGopaTopHBIX yCIOBHSX BBINOJNHEHA SKCIEPUMEHTANbHAsl IpoBepKka paspadoTanHoro P. P. UyraeBeiM npubim-
XKEHHOT0 MeToJa pacuera (GuibTpauuu B 00xon Oeperosoro ycros. Ilo pesyibratam ombITa HPOCTPOEHA OHOSCHIBAOLIAS
yCTOM KpHBasi AEMPeccHU, KOTOpas MOKa3ajla XOpOoIlee COBMNAJECHNE IKCIIEPHUMEHTAIBHBIX M PACUETHBIX JAHHBIX, YTO MO3BO-
JSIET WCIOJIB30BaTh 3TOT METOA Al 00OCHOBAHHOTO MPOEKTHPOBAHHS KOHCTPYKIHMI OEpPEroBBIX YCTOEB, 00ECIIEUMBAIOMINX
HX HAZEKHYIO SKCIUTyaTalHuIo.
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Filtration Bypassing Retaining Hydraulic Structures
G. G. Kruglov?, N. N. Linkevich?, O. V. Nemerovets"

YBelarusian National Technical University (Minsk, Republic of Belarus)

Abstract. Concrete dams that are part of river waterworks are integrated with earthworks or with banks using coastal abut-
ments. If the soil of cost or earthen dam is permeable, then in the zone of contiguity water filtration occurs around the coastal
abutment. Calculation of filtration bypassing the coastal abutment at specified water levels in the upper and lower pools is
performed with the aim of constructing an encircling curve of depression and determining a gradient of filtration flow that con-
trols the filtration strength of the soil beyond the abutment. This problem has no theoretical solutions — in view of its comple-
xity, approximate calculation methods have been developed for individual calculation schemes. For the case when the soil
behind the coastal abutment is homogeneous and isotropic, groundwater inflow from the coast is absent or insignificant and can
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be neglected, and the coastal abutment is located on a water bed and approximate methods by V. P. Nedrigi and R. R. Chu-
gaeva are proposed in the paper. The experience of surveying a number of Belarusian hydropower stations has shown that
the absence of a justified prediction pertaining to the position of groundwater levels beyond the estuary leads to a decrease
in the strength and stability of the coastal abutment and its possible destruction. An experimental verification of the approxi-
mate method for calculation filtration bypassing the coastal abutment developed by R. R. Chugaev has been carried out in
laboratory conditions. According to the obtained experience a depression curve encircling the abutment has been constructed
which show good agreement between experimental and calculated data that allows to use this method for reasonable design

of coastal abutment structures ensuring their reliable operation.

Keywords: concrete structures, earth dam, coast, abutment, bypass filtration, depression curve, controlling gradient
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BBenenue

B cocraB 1100010 pevyHOro MOINOPHOIO THJI-
poysna B PecriyOnuke benmapych BXOasT: 3eMIIsTHAs
IJIOTHHA, OCTOHHBIC BOJIOCOPOCHBIC M BOJI03a00D-
Hble coopyxenus, 3aanus ['OC u ap. ConpsixeHue
OCTOHHBIX COOPYKCHHU C 3EMJISTHOW IUIOTHHOM
WM OeperoM OCYIIECTBISIETCS ¢ MOMOIIbIO Oepe-
TOBBIX yCTOEB. beperoBrle ycron mpeaHa3HaYCHBI
JUISL 3alUTHI 3€MJISTHOM TUIOTHHBI WM Oepera oT
JEWCTBUS BOJIBI, CIMBAIOLICHCS yepe3 BOAOCOpoO-
CBI, JUIsl HAIIPaBJIECHUS €€ B BOJOCOPOCHOE OTBEp-
cThe W o0ecredeHus! TUIaBHOTO €€ PAaCTeKaHWs B
HIDKHEM Obede, a Takke Al NpeAoTBpalLCHHS
OITAaCHOTO BO3JCHCTBUS (DMUIBTPAIIMOHHOTO MTOTOKA,
uaymero B 00Xoa OSTOHHBIX COOPY>KEHHH B 30HE
MIPUMBIKAHUS UX K O€pery WiTH 3eMIISTHOU IJIOTHHE.

BeperoBoit ycToif COCTOUT U3 TpeX OCHOBHBIX
aneMeHTOB [1]: BepTHKaNbHOW MPOMOIBHON CTEH-
KM, BEPXOBOI'O M HHM30BOIO COMNPATAIOIINX OT-
KpbUIKOB (pHc. 1).

ITox neiictBueM Hamopa (pasHOCTH YpOBHEH B
BEPXHEM M HW)KHEM Obedax THapoysiia) MpoHCXo-
TUT (QUIBTPAIU BOABI Yepe3 3eMISTHYO IDIOTHHY,
B TPYHTE OCHOBAHUS 1O/ OETOHHBIME COOPYKECHH-
AMA U B 00XOIl WX, BOKPYI OEperoBBIX YCTOEB.
Pacuer ¢unpTpamum B 006xonm OeperoBoro ycros
TP 33JIaHHBIX OTMETKaX YpPOBHEH BOJBI B BEpX-
HEM U HI)KHEM Obedax BBITTOIHSAETCS C LENbI0!

— TMOCTPOEHUS OMNOACHIBAIONIEH YCTOW KPUBOM
JIETPECcCHy, 3HAHWE KOTOPOH HEoOXOAMMO s
MPOBEPKHU yCTONYNBOCTH M IPOYHOCTH OTKPBIIKOB
0OeperoBbIX YCTOEB;

— OIpeJleNIeHns] TpagueHTa (UIBTPAIIHOHHOTO
MOTOKA, II0 BEIMYWHE KOTOPOTO TPOBEPSETCS
GUIbTpAIOHHAS TPOYHOCTD (OTCYTCTBHE (DHIIb-
TPAIMOHHBIX JeopMarlinii) TpyHTa 338 YCTOEM.
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Kak moxazano nzydeHue MpoeKTHOH TOKyMeH-
TaIuy paja 0eTopyCcCKUX THAPOY3JIOB, 3aPOEKTH-
POBaHHBIX U BO3BEICHHBIX B CEpPEIMHE IMPOILIOTO
Beka (ruapoy3ern 3aciaBCKOro BOJOXPAHUIIHUIIA Ha
p. Ceucnous (MuHCKOE MOpe), TUAPOY3JbI Tere-
puackoir I'9C mHa p. Jpyts u Kmscrurckoit I'9C
Ha p. Humia), pacuersl 00xoaHOW (GUIbTpalMU HE
BBITIONTHSLTHCE. [IpomsBenennbie B 2013-2018 rr.
HaTypHbIE OOCIEIOBaHUS JTUX THUAPOY3JIOB BBHI-
SIBIJTA HAJIMYUE JOCTATOYHO CEPHE3HBIX MPOOIeM,
CBSI3aHHBIX C 00XOIHON (PHUIBTpAIHEH.

Ha 3acmaBckoM BOIOXpaHWIHINE Ha HH30-
BOM OTKpBUIKE TPaBOOEpEeKHOro OeperoBoro
ycrost (puc. 2) UMEIOTCS MHOTOYHCIICHHbIE Oere-
ChI€ ISTHA BBINIEIOYCHHOI'O OETOHA, TIOTEMHEHHE
U TOATEKH BOABI, YTO CBUAETENLCTBYET O IOCTO-
SSHHOM BBICOKOM CTOSHHM KPWUBOW JICTIPECCHU 32
ycroem [2, 3]. [Ipuuntoi MOTYT OBITH TOCTATOYHO
KOPOTKUH TyTh (PUIBTPALIMOHHOTO TIOTOKA BOKPYT
yCTOsl, OTCYTCTBHE MPOTHBOQHIBTPALIIOHHOTO
YCTpO¥CTBa B 30HE NMPUMBIKAHUSA yCTOS K 3€MIIS-
Hoii minotuHe. KpoMe Toro, obpatHas 3achika mna-
3yX YCTOSI CO CTOPOHBI BEpXHETO Obheda BHITIOTHE-
Ha CYIJIMHKOM, a CO CTOPOHBI HIDKHero Obeda —
reckoM. CyTIIMHOK TIpH 3aMep3aHud M OTTauBa-
HUHM TYYHHUTCS, B HEM TOSBISIOTCS TPEUIMHBL.
PazynnoTHeHne rpyHTa Ha KOHTAakTe€ C THIJIOBOM
IPaHbI0 yCTOS MOTJIO TPOWU3OWTH TaKXKe BCIEI-
CTBHE ocalloK U Aedopmanuii ycros. Bee 3to npu-
BEJIO K YCHJICHHOUW (pHIIBTPALMU BOJb OEPEroBoro
YCTOSL U K BBICOKOMY CTOSIHAIO YPOBHEH T'pyHTO-
BBIX BOJI 32 YCTOEM.

B mporuecce HaTypHBIX 00cieqOBaHUN BBITION-
HEHBI WCCIIEZIOBaHUS MPOYHOCTH OETOHHBIX KOH-
CTPYKUUH OEperoBoro ycTosi Hepa3pyLIaroliM
METOJIOM C TIOMOIII0 M3MEPHUTENS MPOYHOCTH Oe-
tona UTIC-MTI'4.03 [4].
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Puc. 1. KoHcTpykuus 6eperoporo ycrost: a, ¢, d — nornepeynslii pa3pes 1o BOAOCIUBHOI INIOTHHE, 110 BEPTHKAIBHOMN MPOAOILHOM
CTEHKE U M0 CONPSTAIONINM OTKPbUIKaM; b — rutaH; 1 — BepTHKalibHas IPOJIOJIbHAS CTCHKA; 2, 3 — BepXOBOH M HU30BO# COMpsraroiine
OTKPBUIKH; 4 — 3eMJIsIHAs IDIOTHHA,; 5 — IOHYP; 6 — Bo1060if; 7 — pucbepma; 8 — koBII; 9 — KOHCTPYKTHBHEIC IIIBBI

Fig. 1. Design of coastal abutment: a, ¢, d — cross-section along spillway dam, along vertical longitudinal wall and along mating

abutment walls; b — plan; 1 — vertical longitudinal wall; 2, 3 — upstream and bottom wing walls; 4 — earthen dam; 5 — upstream floor;
6 — apron; 7 — downstream apron; 8 — bucket; 9 — structural joints

Puc. 2. TlonTexn Ha HU30BOM OTKPBLIKE
MPaBOOEPEIKHOTO YCTOS

Fig. 2. Smudges on lower wing wall of right bank abutment

B mecsTH TOYKax HHU30BOI'O OTKPBUIKA MPaBO-
0Oepe’KHOTO YCTOS MPOU3BEACHBI U3MEPEHHUS TPOYU-
HOCTH OeTOHa, KOTOphIe MOKa3ajd, YTO B JIBYX TOY-
Kax ero mpouHocts cocraBimsuia 10,1 u 10,9 MIla,
YTO COOTBETCTBOBajo Mapke Oerona M150, a B
OCTaBIIMXCI BOCBMH Toukax — 4,3-6,5 Mlla
(M35-M50). Kak BHIHO, BBICOKHII YPOBEHb I'PYyH-
TOBBIX BOJ| 32 YCTOEM BBI3bIBACT (DPMIIBTPAIIUIO BO-
IIbI Uepe3 OETOH OTKPBUIKA, BBINEIaYNBaHIE OETO-
HA ¥ CHW)XEHUE €ro MPOYHOCTH JI0 3HAYCHUH,
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CYIIECTBEHHO MEHBIINX MHHUMAIbHO JOMYyCTH-
MBIX, KOTOpBIC JUIS MOIMOPHBIX THUIAPOTEXHUYE-
CKHX COOpYXEHHUH cooTBeTcTBYIOT Mapke M200.

IIposeneuusie B 2008 r. peMOHTHBIE PAOOTHI 110
IITYKAaTypKe JIMIEBOIl TMOBEPXHOCTH OTKpbUIKA He-
oboxomumoro 3exTa He Nak, Tak Kak He Obuia
ycTpaHeHa npuurHa (00XoaHast GHIBTPAIUS U U0~
Xasi TUIPOHM3OJISAIMS THJIOBOW I'PAHU YCTOSI), BBI3bI-
BAIOLIAs BBILIEIAUYMBaHUE OCTOHA U €T0 Pa3pyILIeHHE.

Ha Tetepunckoit '9C Ha HH30BOM OTKPBUIKE
JIEBOOCPEIKHOTO yCTOSI TOJA JeHCTBHEM (UIIbTpa-
LUOHHOTO MOTOKA, UAYyLIero B 00Xoxa ycTosi, oopa-
30Bajioch oTBepctre B OetoHe (puc. 3) [5]. beuta
MPEINPHHATA TMOMBITKA YCTAHOBUTH apMaTyPHYIO
CEeTKYy M 3a0€TOHMPOBATh OTBEPCTHE, YTO TAKKE HE
J1aJI0 TIOJIOKUTEIBHOTO pe3ynbraTa (He ycTpaHeHa
npuumHa paspyiienus). C TeueHHeM BpeMeHHU Oe-
TOH, KOTOPBIM 3a/Ieaji OTBEPCTHE, Pa3pyIIUICs,
apMaTypHbIE CETKH OTOJUIINCH, M (UIBTPAI[HOH-
HBII IIOTOK BBIXOJIWUT YE€pPE3 OTBEPCTUE HA JIEBBIN
Oeper HIDKHETO Obeda.

Hayka
wrexHuka. T. 19, Ne 3 (2020)



Civil and Industrial Engineering

Puc. 3. PazpymieHne HU30BOTO OTKPBLUIKA
neBobepexHoro ycros Terepunckoit [DC

Fig. 3. Destruction of lower wing wall of left bank abutment
at Teterinskaya hydroelectric power plant

B HeyInoBIETBOPUTEIHHOM COCTOSIHUM HAaxo-
OUTCS W HHU30BOH OTKPBUIOK IPaBOOEPEKHOTO
ycrost Kisictunkoit 'DC (puc. 4), rae taxxke mpo-
UCXOIAT BBIIIETaYMBaHUE OETOHA, pa3pylIeHue
U OTCIIauBaHUE LITyKaTypKH.

Puc. 4. HuzoBol OTKpPBUIOK
npasodepexHoro ycrost Kisicruukoit '2C

Fig. 4. Lower wing wall of right bank abutment
at Klyastitskaya hydroelectric power plant

Takum 00pa3oM, TaHHBIC HATYPHBIX 00CIEI0Ba-
HUI YKa3bIBalOT HA HEOOXOMWMOCTH BBITIOTHEHUS
pacueToB 00XOMHOM (QIITBTPAIMN TIPH MPOSKTUPOBA-
HUM W KOHCTPYKTHBHBIX MEPOTIPHUSATHH TOHIDKAFO-
IIUX YPOBHEH I'PYHTOBBIX BOJ 32 YCTOEM, YMEHbBIIIA-
IOIIHUX TPAUEHT (QUIBTPAMOHHOTO TIOTOKA.

Teoperudeckux pelieHUd 3Ta 3a7ada HE UMEET
BBUIY €€ CJIOXKHOCTH, U1 OTACIBHBIX PACUECTHBIX
CXeM pa3paboTaHbl NPHOIKEHHbIE METOJIBI pacye-
ta. st cirydas, Korja TpyHT 3a OeperoBbIM YCTOEM
OJIHOPOJHBI W H30TPONHBIA, MPUTOK TIPYHTOBBIX
BOJI CO CTOPOHBI Oepera OTCYTCTBYET W OH HE3Ha-
YUTENBHBIN (MM MOXHO NpeHeOpednb), a OeperoBoit
YCTOM pacronaraeTcsi Ha BOJOYIOpE, NpeajioxKe-
HBl TprOImKeHHble Meroabl B. I1. Hempuru [6],
P. P. Yyraesa [7], I'. T". Kpyrosa [8].

Meron B. II. Henpuru ocHoBaH Ha mnpuBe/e-
HUU OEeperoBoro yctos K (parMeHTaM Ompe/IeiIcH-
HOTO OYepTaHWs M TIONYYCHHH 3aBUCHMOCTH IS
MIOCTPOEHUS OTOSICHIBAIOIIEH 3TOT (PparMeHT Kpu-
BOM genpeccuu. JJaHHBIA METOJA HE HAILEN LIAPO-
KOTO MPUMEHEHUS, TaK KaK KOHCTPYKIIUIO Peab-
HOTO OEperoBOro YCTOSl MPUBECTH K UMEIOIIUMCS
cxeMaM (parMeHTOB He BCET/Ia BO3MOXKHO.

Hayka
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CormacHo metromy P. P. Uyraema, GeperoBoii
ycToi 3ameHsiercss (pUKTHBHBIM (BOOOpaXkaeMbIM)
MOJ3E€MHBIM KOHTYPOM TaKoro K€ OYepTaHus, KaKk
W YCTOH, pacCUHUTHIBAEMBIN IO MeTOay K03 duru-
€HTOB COIPOTHBIICHHUS, paspadoTanHomy P. P. Uy-
raeBbIM AJIsI pacdyeTa HAaOPHOM (MIBTpaluy IOA
coopykeHueM. IIpM 3TOM HaKIIOHHBIE OTKOCHI
TPYHTOBOTO MaccuBa 3a ycroem (Oepera wim 3eM-
JITHOM TUTOTHHEBI) B BEPXHEM W HIKHEM Obedax,
K KOTOPBIM NPHMBIKAeT yCTOW, 3aMEHSIOTCS Bep-
THUKQJIBHBIMH OTKOCAMH, JAOXOISIIMMHU A0 pacyer-
HOTO BOJIOYIIOpa M OTCTAIOIIUMHU OT ypPE30B BOJBI
Ha OTKOCax Ha PAcCTOSHUM: B BEpXHEM Onede
a; = 0,4hy, B mwxkHem ap; = 0,4h, (rme hy, hy —
rnyOMHa BOABI B BEpXHEM M HIDKHEM Obedax).
[Ipunumaercst yciaoBue, 4To BOOOpa)kaeMbIid MOJ-
3eMHBI KOHTYp pacrollaraercs Ha BOJONPOHU-
[[aeMOM OCHOBaHUHM OECKOHEYHOH MOIIIHOCTH,
T. €. T, = c0. Ha 3TOT KOHTYp AelicTByer Hamop H,
paBHBI Pa3HOCTH YPOBHEH BOJBI B BEPXHEM WU
HIKHEM Obedax miotunsl [9, 10].

B pesynprare pacdera MOA3€MHOTO KOHTYypa
oTpeeNsieTcss KOHTPOIUPYIOMIUH TPaJUCHT (QHITh-
TPaLMOHHOTO MOTOKA M CTPOUTCS dMIopa (HUiIbTpa-
LMOHHOTO JIaBJIEHUsS] Ha (DUKTUBHBIM MOJ3E€MHBIN
KOHTYp. Ha smiope (uiIbTpaioHHOTO JaBJICHUS
BBIOMpAIOTCS MAT-LIECTh OPAWHAT B PasHbIX TOY-

kax xontypa (h', hy',..,h") u Bomuumcamores op-

qmmatel h

npeCcCuu 1o 3aBUCUMOCTHU

b =4/ (h + h)h™ +h;.

dunbTpannoHHas MPOYHOCTH TPyHTa 3a Oepe-
TOBBIM YCTOEM IIPOBEPSETCS IO YCIOBHIO

J, <J

ONOSICHIBAIONICH YCTOW KpHUBOM Jie-

aom !

rae Jyon — JIOMYCTHMBIM TpagueHT (HIbTPAIUOH-
HOTO MOTOKA, onpeaensiemblit o [11] B 3aBucumo-
CTH OT TPYHTa 3a YCTOEM U KJIacca COOpY’KEHHS;

Jx — KOHTpONUpPYIOIUHI IpaueHT, J, = 72 £T ;
p

2§ — cyMmMmapHbIii KO3(GQUIMEHT COMPOTHBICHHS
MO/I3¢MHOTO KOHTYpa; T, — PacCTOsIHUE 10 pacdeT-
HOT'O BOJIOYTIOpa.

OrmbITHAs TIPOBEPKa TOr0 METO/Ia pacyeTa Ipo-
BOJMJIACH B J1AOOPAaTOPUH THAPOTEXHHYECKUX CO-
opyxeruii kadeapsl «['HAPOTEXHUYECKOE U DHEP-
TeTHYECKOE CTPOMTEIBCTBO, BOJHBIM TPAaHCIOPT
u rujaparnuka» BHTY Ha nmabopaTopHO# ycTaHOB-
Ke, 000pYyJOBaHHOW B I'PYHTOBOM JIOTKE IJIMHOU
202 cm, mmpuroii 65 cM u BeicoToit 40 cM (puc. 5).
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Puc. 5. O6mmit Bux 1abopaTopHOil ycTaHOBKU
Fig. 5. General view of laboratory plant

Mogens 6eperoBoro ycrosi, CoCTosIast U3 Bep-
TUKaJbHON MPOJOJIBHOM CTEHKH, BEPXOBOTO U HH-
30BOTO OTKPBUIKOB U INPOTHBOGMIBTPALIMOHHON
nuadparMbl, BEIMOTHEHHAS U3 I€PEBa, MPUMBIKAET
K Oepery, OTCHITIAHHOMY M3 II€CKa CpeOHEH KpyIl-
HocTu. BomoymnopoM sBisieTcss THO JIOTKa, Ha KO-
TOpPOM CTOUT yCTOH. Bmoms OeperoBoro ycros
pa3MeraTcsa ceMb Mbe30METPOB, IIEPBHII U Ce/Ib-
MOH W3 KOTOPBIX (DUKCHUPYIOT TIIyOMHY BOIBI

B BEPXHEM U HIKHEM Obedax, a BTopoi—I1ecToi —
OpJIMHATHl OMOSICHIBAIONIEH KPUBOW JEMPECCHUHU.
[Ibe3omeTprl pe3nHOBBEIME TpyOaMu BBIBEJICHBI Ha
IIUTOK, 3aKPCIUICHHBIM Ha CTEHKE JIoTKa. B Bepx-
HEM U HW)KHEM Obedax OeperoBoro ycros o0opy-
JIOBaHBI BOJIOCTMBHBIE BOPOHKH, TOIIEPKHUBAIO-
e TOCTOSTHHBIE YPOBHU BOJIBI B Obedax.

Bona B BepxHuit Obed ycros momaBaiach U3
BOJIONPOBOJIA 3a 2—3 4 710 Havaja onbiTa. [Ipu ycra-
HOBHUBIIEMCS PeXHUME (PHIBTPAIM CHUMAJHCH TI0-
Ka3aHHs MTEE30METPOB, 10 HUM CTPOWIIACH OTBITHAS
OIOSICHIBAONIAST KPUBAs JIEMIPECCUU, 4 TAKKE BbI-
YHCJICHHad 1O BBIICIIPUBEACHHOMY METOY.

Kak BumHO 13 Tabn. 1 u puc. 6, BeIYHMCIICHHBIC
OpAMHATBl OMOSCHIBAIOLIEH YCTOM KpUBOM Aerpec-
CHM TIPAKTHYECKH COBMAAAIOT C MX OMNBITHHIMU 3Ha-
YCHUAMH, 4YTO IIO3BOJLICT HCIIOJIB30BATH HpI/I6JH/I'
>kKeHHBIA MeToJl pacueTa P. P. Uyraesa ajis mporHo-
3WPOBaHUS TIOJIOKEHUST YPOBHEW TPYHTOBBIX BOJ 32
OeperoBeIM yCTOEM U MPUHUMATH MPHU HEOOXOIHMO-
CTH 0OOCHOBaHHBIE KOHCTPYKTHBHBIC MEPOIIPHUSTHS
[0 WX CHIKEHUIO, M30eras TeM caMbiM HENpe/BH-
JICHHBIX Tpo0JIieM, BBI3BAaHHBIX (DHUIBTpAIEH TPyH-
TOBBIX BOJI BOKPYT OEpETOBBIX YCTOEB.

Tabauya 1
OpauHaThl ONOsICHIBaIOLIEl YCTOH KPHBOM Aenpeccuu
Ordinates of depression curve encircling abutment
OpauHaTta KpUBOH Jenpeccuu B Ibe30METPe
Kpusas nenpeccun . 7
1 (BepxHwuii Gbed) 2 3 4 5 6 (sxHuii Gbed)
OmnbITHAs 25,3 21,4 17 16,93 16,37 14,6 8,8
Brrancnennas 25,3 21,15 19,28 - 16,27 14,8 8,8
a
Nel Ne2 Ne 4 Ne6 Ne7
| Ne 3||INe 5
N =N T ~_
20 | i - I!! \\\\\“\.
2 BN
10 m T L lngl
0
b

Puc. 6. Boruncnennas (1) u onbitHast (2) omosichIBarOIINE YCTOI KPHBBIC JCIPECCUH: a — IUIaH yCTost; b — mpomosbHblil BU

Fig. 6. Calculated (1) and experimental (2) depression curves encircling abutment: a — abutment plan; b — longitudinal view
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BbIBO/IbI

1. Ilpn mpOEKTHPOBAaHUN PEYHBIX MOATIOPHBIX
THIIPOY3JIOB HEOOXOAMMO MPOM3BOAMUTH PaCUETHI
(unmpTpanm B 00X01 OEpEroBBIX YCTOEB IS
OTIpeIeNICHHS MOJIOKEHUS YPOBHEH I'PYHTOBBIX BOA
3a YCTOEM U MpH HEOOXOJMMOCTH MX PEryJIHpOBa-
HUSL C TIOMOILBIO OOOCHOBaHHBIX KOHCTPYKTHUBHBIX
MEPOTPUSATHUH.

2. BoimosiHeHHast SKCIepUMEHTANIbHAS TTPOBEPKa
paspabotantHoro P. P. UyraeBpM mIpHOIIKEHHOTO
Meronia pacduera (GUIBTPAMA B 00X0a OeperoBoro
yCTOS TOKa3ajla XOpOIlIee COBIAJCHHE OMBITHBIX U
PacUeTHBIX JaHHBIX, YTO IIO3BOJIIET PEKOMEH0BAaTh
€ro HCIOJIb30BaHME B MPAKTUKE MNPOCKTUPOBAHUS
PEUYHBIX TIOANIOPHBIX THAPOY3JIOB.
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