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|. OBIIASI XAPAKTEPUCTHUKA PABOTbI

AKTYyaJIbHOCTBh TeMbl HcCJIefoBaHusA. B nociennue roasl mpuo-
PUTETHBIM HAIpPaBIECHUEM B CTPOUTENIBCTBE CTAHOBUTCS BO3BEICHHE
OBICTPOBO3BOUMBIX 3IaHUN, COOPYKEHHH i1 OOBEKTOB arponpo-
MBIIIJIEHHOTO ¥ MPOMBIIUIEHHOTO Ha3HAYeHUs (TEIUIMYHbIE KOMIUICK-
CBl, JIETHUE NaBWJIbOHBI, JIOTUCTUYECKHE LIEHTPBI, CKJIAJCKHE ITOMelle-
Hus 1 1p.). Takue ObICTPOBO3BOIUMBIC 3aHUS YaCTO KIACCUPHUIUPY-
I0TCS KaK BPEMEHHBIE, TaK KaK UMEIOT HeOOJIbIIoH Cpok ciyxO0bl (10 —
20 net). PaccmaTpuBaemble 37aHUS JETKO H OBICTPO MOHTHUPYIOTCS
Omaronapst 0cOOEHHOCTSIM KOHCTPYKTHUBHBIX perieHuit. Ha cerommsim-
HUH JIeHb BO MHOTHX 3apyOeXHbIX CTpaHax Ha JOJ0 ObICTPOBO3BOIU-
MBIX BPEMEHHBIX 3aaHui nmpuxoautcs 10 30% ot Bcero o0bema CTpo-
UTENbCTBA. BBICTPOBO3BOIMMBIE BPEMEHHBIE 3/1aHUS XapaKTEPU3YIOTCS
HU3KHUM YAEIbHBIM BECOM CTPOMTENIBHBIX KOHCTPYKLUI, MO3BOJISIO-
MM 3HAYUTEJIBHO CHU3UTh HArpy3ku Ha ocHoBaHMe. lIpumeHenue
TPaJULIMOHHBIX (DYHIaMEHTOB, HAlPUMEp, JIGHTOYHBIX HJIM CTOJOYa-
TBIX B MpaKTHKE MPOEKTUPOBAHMS JAHHOTO BMJA 3/laHUIl (coopyke-
HUH) TPUBOIUT K HEPALMOHAIFHOMY BJIOXKEHHIO MaTepUaIbHBIX
CpPEZCTB U MOBBIIIEHUIO TPYAOEMKOCTH CTPOUTEILCTBA.

Jlnst coBepIIeHCTBOBaHMSI KOHCTPYKTUBHBIX pelleHHid (HyHIaMeH-
TOB OBICTPOBO3BOJMMBIX BPEMEHHBIX 3AaHUNA B TJIMHUCTBIX TPYHTaX
MPUMEHSIOT, KaK MPaBUJIO, BUHTOBBIE METAJUIMYECKHUE CBAM JJIMHOU
1o 3 M u auamerpom jonactedd 10 0,4 m. IlpeumymectBamu QyHna-
MEHTOB W3 BHMHTOBBIX CBail SBIAIOTCA. MUHMMAJIbHOE HApyLICHHE
CTPYKTYpBI TPYHTa TPU HX YCTPOMCTBE, BO3MOKHOCTH MPOU3BOICTBA
paboT B YCIOBUAX IJIOTHOW TOPOACKON 3aCTPOMKH, BEICOKAsI TPOU3BO-
JUTEIBHOCTD [0 CPABHEHUIO C «TPAJUIMOHHBIMMY» PELICHUAMHU H JIp.
O }eKTUBHOCT, BUHTOBBIX CBail B TJIMHUCTBIX TPYHTaX BO3pACTAeT,
€CIIM B UX KOHCTPYKTMBHOM DPEIICHUU HCIOJIB3YIOTCS HE OfHA, a JIBE
nonacté (BUHTOBBIC [IBYXJIOMACTHBIC CBau). Takoe perieHune Mo3BoJIs-
€T AOCTUYb TpeOyeMOH Hecyllel COCOOHOCTH, YMEHBUIMB UX Mare-
puanoeMkocTb. OJHAKO 10 HACTOSAIIEr0 BPEMEHM HCCIENOBaHUM pa-
OO0Thl JABYXJIOMACTHBIX BUHTOBBIX CBail B TJIMHHUCTBIX TpyHTax s
(yHIaMEHTOB OBICTPOBO3BOJMMBIX BPEMEHHBIX 3/1aHUN BBIIIOJHEHO
orpaHnueHHoe KonudecTBo. [loaToMy Tema auccepTaniMoOHHOM paboThI
SBJIECTCS AKTYaJILHOM.



Crenenb pa3padoTaHHoOCTH TeMmbl. Borpocamu co3jaHusi KoH-
CTPYKUMH BHHTOBBIX CBail M OIEHKH MX pabOTHl 3aHMMAJINCh OTeue-
CTBEHHBIE U 3apyOe)KHbIE CHEIMANINCTHL. B Hame ctpane Hanbonbiiee
pacnpocTpaHeHHe MOJIYYMIM METaNIMuYeCKUe OJHOJIONACTHbIE BUHTO-
Bble cBau ¢ auamerpoM Jomactd 300-500 MM B MpPOMBINIIEHHOM,
IPaXXJaHCKOM U CEJIbCKOXO3SHCTBEHHOM CTpouTenscTBe. VMmeroTes
IIPUMEPBI UCTIOJIb30BAHUS TAKUX CBall MUHUCTEPCTBOM UpPE3BbIYANHBIX
cutyanuii PO.

OTe4ecTBEHHBIMH YUYEHBIMU BBINIOJIHEHO 3HAUYMTEIBHOE KOJIMYeE-
CTBO 3KCIIEPUMEHTAIIBHBIX U TEOPETUUYECKHUX HUCCIEJOBAHNUMN IO OLICHKE
HECyIel CIIOCOOHOCTH BUHTOBBIX METAJUIMYECKUX CBAal MPU ACHCTBUH
BlIaBIUBarONIMX W BhiaepruBaroniux Harpyzok (HUMOCII, ®dynpaa-
MeHTHpoekT, CeB3amdHeproceTblpoekT u np., 1963-1980 rr.). OcHo-
BbIBasiCh Ha pe3yibraTax 3Tux uccienoBanuii B CHull I1-b.5-67 Obiia
BBeJIeHa (opMyIia AJs pacueTa Hecylledl cnocOOHOCTH BHUHTOBBIX OJI-
HOJIONIACTHBIX CBal, KOTOpasi ¢ HEKOTOPHIMU YTOUHEHHUSIMU HCIIOJIb3Y-
eTcs U B HAaCTOsIIee BpeMsl.

B nocnennue roapl 06sacTh NPUMEHEHUs] BUHTOBBIX CBall cylle-
CTBEHHO pacCIIMpPUIACh 33 CYET MX HUCIHOJIb30BAaHUS B cocTaBe (yHIa-
MEHTOB OBICTPOBO3BOAMMBIX BPEMEHHBIX 3/1aHui. OHAKO LBl psij
BOIPOCOB, KACAIOIIUXCS YJIyULIIEHUs] KOHCTPYKTUBHBIX PEIECHUI BUH-
TOBBIX CBal, MPOTrHO3a MX HECYLIEH COCOOHOCTU M OCaJOK B TJIMHU-
CTBIX IPYHTAX HYXJAIOTCSI B COBEPIICHCTBOBAHUH.

Heapr padorbl. CoBEpLIEHCTBOBAHWE KOHCTPYKLHMHU U METOOB
pacueTa BUHTOBBIX JBYXJIONIACTHBIX CBal /Ui (PyHIaMEHTOB OBICTpPO-
BO3BOJIUMBIX BPEMEHHBIX 3/IaHHH, oOecrieunBaromux 3((HeKTuBHOE UX
MIPUMEHEHUE B TNIMHUCTBIX TPYHTAX.

3anaum ucc/Ie10BaHMIA:

1. O6ocHOBaTh KOHCTPYKIMIO BHHTOBBIX JIBYXJONACTHBIX CBai
i QYyHIAMEHTOB OBICTPOBO3BOJMMBIX BPEMEHHBIX 31aHUH; BBIIBUTD
BIUSHUE KOHCTPYKTHBHBIX MapaMEeTpOB Ha UX pabOTy B TJIMHHUCTHIX
IpyHTax.

2. Ha ocHOBe HKCTIepUMEHTAIbHBIX U TEOPETHYECKUX UCCIEe0Ba-
HUM YCTaHOBHUTH HECYILYK CIOCOOHOCTb BMHTOBBIX BYXJIOIACTHBIX
CBail M HaNpsHKEHHO-1e()OPMUPOBAHHOE COCTOSHUE TJIMHUCTOTO IPYH-
Ta BOKpYT cBa. COMOCTaBUTh PE3yIbTaThl HCCIEIOBAHUMN C TaHHBIMU
JUIsl BUHTOBBIX OJIHOJIOTIACTHBIX CBai.
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3. O0ocHOBaTh pacUeTHYIO CXeMy paOOThl BHUHTOBOM BYXJIO-
MIACTHOM CBaM B INIMHUCTOM I'PYHTE U YCOBEPIIEHCTBOBATh METO]I pac-
4yeTa ee 0CaJlKi IPH ACHUCTBUH BHENTHENW BEPTUKAIBHON HATPY3KHU.

4. BBINOTHUTH OMBITHO-MIPOMBINIICHHYIO anpoOanuio pe3yibTa-
TOB HCCJEI0BaHUI pabOThl BUHTOBBIX JBYXJIOMACTHBIX CBail IMpHu
YCTpOHCTBEe (PYHIaMEHTOB OBICTPOBO3BOJUMBIX BPEMEHHBIX 3JIaHUN B
TJIMHUCTBIX TPYHTAX.

O0beKT Hccae0BaAHMA: BUHTOBAas METAJUIMYECKask ABYXJIOMACT-
Has cBasg B TJIMHHUCTBIX TPYHTaX A (yHIaMEHTOB OBICTPOBO3BOIU-
MBIX BPEMEHHBIX 3/JaHUI.

IIpeamer mcciaenoBaHUs: B3aUMOJAEWCTBHE BHUHTOBOM METaJUIH-
YECKOM JBYXJONACTHOW CBaW C TJIMHHUCTBIM TPYHTOM OCHOBAaHHMS
Ha JTarax ee yCTPOWCTBa U PabOTHI O] HATPY3KOM.

Hayunast HoBM3Ha pa®oThbI 3aKIIIOYAETCS B CIICIYIOIIEM:

1. DkcriepuMeHTaIbHO YCTaHOBIIEHA 3(h(PeKTHBHOCTH pabOTHI BUH-
TOBBIX METAJUTMYECKHX IBYXJIOMACTHBIX CBAail B TJIMHUCTBIX TPYHTaX
i pyHIaMEeHTOB OBICTPOBO3BOJMMBIX BPEMEHHBIX 3/aHUi. BrisiBie-
HO, YTO NP JUIMHE HATYpHBIX BUHTOBBIX cBail He Oonee 3,0 M U nua-
Metpe sonactd 0,3 M palMOHAJIBHOE PACCTOSHUE MEXAY JIONACTIMU
B INIMHUCTBIX TPyHTax coctasiseT 2,0...2,5 auaMerpa jJomnacTu.

2. YCTaHOBJEHO, YTO B MJIMHUCTBIX TPYHTaX HECylas CHocoo-
HOCTb BHUHTOBBIX JIBYXJIOMACTHBIX cBail anuHOW He Oosee 3,0 M
u nuametrpe sgonactu 0,3 M Ha 25 - 30 % Oosnblie MO CpaBHEHHIO C
BUHTOBBIMU OJTHOJIOTIACTHBIMM CBasIMU C aHAJOTMYHBIMU Te€OMETpuye-
CKHMH pa3Mepamu.

3. PazpabGoran Mmeronm pacueTa OCaOK OJMHOYHBIX BHHTOBBIX
JIBYXJIOMACTHBIX CBail B TIMHUCTBIX TPYHTaX, TMO3BOJISIONINI MCTIOb-
30BaTh JAHHBIC O XapaKTEPUCTUKAX TPYHTOB, yCTAHOBIICHHBIE HA ATAaIe
WH)XCHEPHO-TEOJIOTMUECKUX HM3BICKaHUWA. Metoxa Oa3upyercs Ha TpH-
MEHEHUH 3alaTeHTOBAHHOIO KOHCTPYKTHBHOI'O PELICHHsS BHHTOBOM
JIBYXJIONACTHOM CBau U IMPEIyCMAaTPUBAET HEJIMHEHHYIO 3aBUCUMOCTD
€€ 0CaJIKU OT MPUKJIAJAbIBAEMOM BHELIHEW HAarpy3Ku.

IIpakTH4Yeckasi 3HAYUMOCTH PaGoOTHI U ee UCI0JIb30BaHNE.

Ilpakmuueckoe 3nauenue pab6omsi COCTOUT B TOM, YTO MpPEAJIO-
KEHHasi KOHCTPYKITUST M METOJ pacueTa OCaJKH BHHTOBOW JBYXJIO-
MACTHOW CBaW TMOBBIMIAIOT HAJECKHOCTh €€ MPUMEHEHHUS B TITMHHUCTHIX
rpyHTax Ui GyHIAMEHTOB OBICTPOBO3BOJIMMBIX BPEMEHHBIX 3aHHM.

5



KoHcTpyKTHBHBIE pelIeHus] BAHTOBOH JBYXJIONIACTHOM cBau 00J1aaroT
MMaTEHTHON HOBH3HOW W 3alIUIIEHBI IByMs nateHtamu PO Ha mones-
HbIE MOJIETIN.

Pesynbrathl uccienoBaHu UCnOAb306aHbL:

- TIpU pa3pabOTKe MPOEKTHOW JOKYMEHTAIMH MPU CTPOUTEIILCTBE
TermyHoro komiuiekca B Kypckoir ob6mactu (2015 r.), KomIuiekca
cOOpHO-pa300PHBIX aHTAPOB JIOTHCTHUECKOTO IIEHTpa B T'. UensOuHCcke
(2016 r.);

- B (eiepalIbHOM TOCYIapCTBEHHOM aBTOHOMHOM 00Opa3oBaTellb-
HOM Y4YpeXJIeHHHU BhIcuiero oOpaszoBanus «lOxHO-Ypanbckuil rocy-
JAPCTBEHHBIM YHUBEPCUTET (HALIMOHAIbHBIN UCCIE0BATEIbCKUN YHU-
BEPCUTET)» MPHU BBHITIOJHEHUH BBITYCKHBIX KBaJTU(HUKAIMOHHBIX padoT
CTyZIeHTaMHU-0aKaJaBpaMH, OOYJaIOLUIMMHUCS 110 HANpaBJICHUIO MOJT0-
TOBKH «CTpouTenscTBo» (Mpodmib - [IpoMbllIeHHOE U TpaskIaHCKOe
CTPOUTEJILCTBO), @ TAKXKE YTCHHUU JIEKLUH Ul CHELHAIUCTOB ApXU-
TEKTYPHO-CTPOUTENBHOrO HHCTUTYTA B 2014-2017 IT.

TeopeTnyeckasi 3HAYMMOCTH PadOTHI 3aKIF0YaeTcsa B 000CHOBa-
HUU PacueTHON CXeMbl U pa3paboTKe METoJla pacueTa KOHEUHOM oca-
KU OJAMHOYHOM BMHTOBOM JIBYXJIONIACTHOM CBaWl B INIMHUCTOM TPYHTE
Ha JIEVCTBHUE BEPTUKAIBHOW CTATUYECKOW HArpy3KH.

MeTtonoJsiorusi 1 MeToabl uccaeaosanuid. [Ipu nmoaroroBke auc-
cepTaluuy MPUMEHSJIUCh B COBOKYIMHOCTH TEOPETUYECKHE U IKCIIEpH-
MEHTaJIbHbIE METO/bl UCCleoBaHUN. B pa3nenax TeopeTHueckux uc-
CJIETOBAaHUN BBINOJIHSIOCH YUCIEHHOE MOJEIMPOBAaHUE pabOThl BUH-
TOBBIX JIBYXJIOTIACTHBIX CBail B TVIMHUCTOM TPYHTE M pa3padaTbIBaiCs
METOJl pacueTa MX OCAIKH JJIs YCIOBHM dKCIUTyaTaluu (pyHIaMEHTOB
OBICTPOBO3BOJIMMBIX BPEMEHHBIX 31aHUi. B pasmene skcnepumen-
TaJBHBIX MCCIEIOBAaHUI TPOBOIMINCH JIAOOPATOPHBIE U TOJIEBBIE HC-
MIBITAHUS] BUHTOBBIX OJIHOJIONACTHBIX U JABYXJIONACTHBIX CBal cTaTu4e-
CKHMMHU BJABJIMBAIOIIMMHU HArpy3KamH.

[ToJs10:xeHNs, BBIHOCHMBIE HA 3alIUTY:

1. KOHCTpYKTHBHOE pelIeHME BUHTOBOM METAINIMYECKON ABYXJIO-
MAaCcTHOM CBau B IIMHUCTOM TPYHTE Al (PyHIaMEHTOB OBICTPOBO3BO-
JUMBIX BPEMEHHBIX 3aHHM.

2. DKCIIepUMEHTAIILHBIE W TEOPETUIECKUE HCCIETOBAaHUS PaOOTHI
BHUHTOBBIX JIBYXJIOTIACTHBIX CBail B TJIMHUCTHIX TPYHTAaX W OIEHKA IO-
JIYYEHHBIX PE3yJbTAaTOB; COMOCTABJICHUE OMBITHBIX U PACUETHBIX JaH-

6



HBIX O HECYIIeH CIIOCOOHOCTH BHHTOBBIX CBail, MX aHAJIW3 U 0000IIIe-
HHUE.

3. PacyeTHast cxema BUHTOBOM JIBYXJIOMACTHOM CBaW B TIIMHUCTOM
IPYHTE ¥ METOJ] pacyeTa ee O0CaJKH Ha JeliCTBUE BHEIIHEH BepTHKallb-
HOMW CTaTHYECKON Harpy3KH.

4. IlpakTHdeckoe HCIOJIb30BAHUE IOIYYEHHBIX Pe3yJIbTaTOB pa-
OO0Thl BHHTOBBIX JBYXJIOTIACTHBIX CBall B TJIMHUCTBIX TPyHTaX u
HamnpaBlieHUs] AaJbHEHIINX HCCIEAOBaHUN B COCTaBe (PYHIAAMEHTOB
OBICTPOBO3BOIMMBIX BPEMEHHBIX 3/1aHHH.

Oo6sacTb uccje10BaHUs COOTBETCTBYET MACHOPTy HAYYHOM CIie-
muanbHOCTH 05.23.02 — OcHoBaHus M (pyHIAAMEHTHI, MOJI3EMHBIE CO-
OpyXeHusi, MyHKTy 3 — «Pa3paboTka HOBBIX METOJIOB pacueTa, BhICO-
KOX((PEKTUBHBIX KOHCTPYKLUHUI M CHOCOOOB YCTPOMCTBA IMOJI3EMHBIX
COOPY>KEHUI MPOMBIIIJIEHHOTO U TPAKIAHCKOTO Ha3HAYEHUS» U TTyHK-
Ty 7 — «Pa3paboTka HOBBIX METOJOB pacueTa, KOHCTPYUPOBaHUS U
yCTPOWCTBA OCHOBaHMWH, (DYHIaMEHTOB M TOJA3EMHBIX COOPYKCHUU
MpU PEKOHCTPYKIUHU, YCWICHHH M JIMKBHIALUU aBAPUUHBIX CHUTYya-
UR».

JlocToOBepHOCTHL Pe3yJbTATOB HAayUHBIX HUCCIIEOBAaHUM U BBIBO-
JIOB AMCCEPTALIMOHHON paboThl Oa3upyeTcs Ha UCIOIb30BAaHUHM OCHOB-
HBIX TEOPETUYECKUX MOJOKEHUH MEXaHUKH TPYHTOB, MEXaHUKHU TBEp-
JI0TO U Ae(POPMHUPYEMOro Teja, MaTeMAaTUYECKOW CTaTUCTHKU WU MOJ-
TBEPKACHA HEOOXOAUMBIM 00BEMOM JKCIIEPUMEHTAIBHBIX HCCIIEAO0BA-
HUH, BBIIOJHEHHBIX Ha MOBEPEHHOM O0OPYAOBAaHUU, A TAK)XKE UCIOIb-
30BaHUEM CEpTU(MUIIMPOBAHHBIX U JIMIEH3UOHHBIX TMPOTPAMMHBIX
KOMIUIEKCOB IIPH BBITIOITHEHUH YHCIEHHOTO MOICTUPOBAHMS.

AmnpoOanus pe3yabTaToB HccJaefoBaHMi. OCHOBHBIE IOJIOXKE-
HUSL JIUCCEPTALMOHHON paboThl JOKJIAABIBAIUCh U OOCYXIaIUCh Ha
TPEX HAYYHO-TEXHHUYECKHX KOH(EPEHIMIX C MEKIYHAPOIHBIM yda-
CTHEM I10 F€O0TEXHHUKE, MEXaHUKE TPYHTOB, OCHOBAHUAM U (PyHIaMeH-
taM B Cankrt-IleTepOyprckoM TrocyJapCTBEHHOM —apXUTEKTYPHO-
crpoutensHoM yHuBepcutere (CIIOGIACY, C-IlerepoOypr, 2013-2015
IT.), BocbMOW BceykpanHCKOW Hay4YHO-TEXHHYECKOW KOH(EPEHIUH
«MexaHHMKa TpyHTOB, reoTexHUKa U ¢yHaameHtoctpoenue» (Ilomt-
HTY, TIloaraBa, 2013 r.), VII-it BcepoccuiickoiiHaydHO-
MPaKTU4YeCKOl  KoH(epeHInn MoJoablX ydeHslx «Hayunoe obGecrie-
yenne AlIK», cexuus - CTpOUTENBCTBO U BOJHOE XO3AHCTBO
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(KyoI'AY, Kpacunomap, 2014 r1.), MexKayHapoaHOW HAy4HO-
TexHn4ecKkoi KoH(pepeHun «CTpOUTETBCTBO, APXUTEKTYPa U TEXHO-
chepnas 6e3onacHocThy (HUY HOYpI'Y, Uensabunck, 2017 r.), Hayd-
HBIX ceMuHapax kadeapsl «OcHoBanus U pyHaameHTe» Kybanckoro
rocyJaapcTBEHHOro arpapHoro yHuBepcutera um. W.T. TpyOunmna
(Ky6I'AY, Kpacnonap, 2014, 2016, 2017 rr.).

Myonaukamuu. [lo Teme auccepTauoOHHON pabOTHI OMyOIMKOBA-
HO OJMHHAIIATh HAy4yHBIX palboT. YUeTbipe cTaThu OMyOJIMKOBaHBI B
HAYYHBIX JKypHaJax, BKJIIOYCHHBIX B NEpEUeHb POCCUHCKUX pELeH3U-
PYEMBIX HAYYHBIX M3AAHUU AJIS OMyOJIMKOBAHUS OCHOBHBIX HAyYHBIX
pe3ynbTaToB nucceprauuii. Takxke omyOnnkoBana 1 cTaThsi, BXoAAIIAs
B KYpHAJIbI, HHACKCUPYEMbIE B MEXIYHAPOAHBIX 0a3ax IUTUPOBAHUS
Scopus u ap. ITo pe3ynabpratam McCiaeIOBaHUI MONYYEHO JBa MAaTEHTA
P® Ha nonesnyo Monesns.

Crpykrypa u 0o0bem padoThl. /[uccepranus COCTOMT U3 BBEJC-
HUSI, YETBIPEX TJIaB, 3aKIIOYCHHs, CITUCKA JIUTepaTypsl u3 126 nHaume-
HoBaHuil U 4 npuinoxkenuit. OOmwmit 00bemM paboTsl coctaBisier 161
CTpaHMIIbl, KOTOPBIH BKItO4aeT 69 pucyHkoB, 11 tabmmuu.

ABTOp BBIpa)KaeT UCKPEHHIOI OJIaroapHOCTb CBOEMY HAYyYHOMY
PYKOBOJUTEIIO 3aCIyKEHHOMY cTpouTento PD, moKTopy TEexH. Hayk,
npodeccopy A.W. [omumryky 3a MOCTOSIHHYIO TOIJIEPIKKY, KOHCYIb-
TalM ¥ BHUMaHue K pabore. Couckaresb NpU3HATEIICH BCEM COTPY/I-
Hukam kadenp «OcnoBanus u Gpynnamente» Kyol'AY (r. KpacHomap)
n «CrpoutenbHble KOHCTPYKUMH M coopyxeHus» HUY OYpl'Y
(r. YenssOuHCK) 32 BHMMaHHE K PaboOTe M MOAJEPKKY BBIOPAHHOTO
HaIlpaBJIEHUS UCCIIE0OBAHUN.

2. OCHOBHOE COAEP/KAHUE PABOTbI

Bo BBeaeHuM 000CHOBaHA aKTyaJbHOCTh TEMbI, CHOPMYIHNpPOBA-
Hbl 1I€JIb U 3aJa4¥ UCCIEAOBAHUM, NPUBOAATCS HAy4YHAas HOBU3HA U
MPAaKTUYECKOE 3HaueHHE paldOThbl; U3JI0KEHBI OCHOBHBIE IIOJIOXKEHUS,
BBIHOCHMBIE Ha 3aILUTY, CBEAECHUS 00 anpodanuu u oOuIel CTpyKType
paboTHI.

B nepBoii ri1aBe usnaracTcs COCTOSHHUE BOIPOCA O NMPUMEHEHUU
BUHTOBBIX CBall /Ui yCTpoiicTBa (yHAaMEHTOB 3[aHUMN, COOPYKEHUI.
Co3nanneM KOHCTPYKIMI BUHTOBBIX CBaid, MAlllMH U MEXaHU3MOB JUIS
HX HOTPYKEHHMsI, UCCIIEIOBAHUAMM B3aUMOJEUCTBHS CBail C OCHOBAHU-
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eM 3anumanuck AxonsiH B.®., baxonaun b.B., boropaz JI.41., ['orman
AL, XeneskoB B.H., UnbpnueB B.A., Upono M./I., JIebener C.B.,
Jlyra A.A., Manrymes P.A., Mapuynonsckuit JI.I'., Hyxaun JI.B.,
[Tenuyk B.A., [omumyx A.A., ITonomapes A.b., [lonomapenxo O.E.,
Tpodpumenkos FO.I'., Tonmaues 3. JI., Murashev A.K., Perko H.A.,
Rao S.N., Prasad Y.V.S.N., Mitsch M.P., Clemence S.P., Hoyt R.M.,
Zhang D.J.Y, Weech C. N., Pack J. S. u ap. B Harueii crpane BHHTO-
BBIE CBAaM CTAJIM IIUPOKO MPUMEHSTHCS C CEPEIUHBI MPOILJIOTO CTOJIe-
TUs. AHanu3 paboT OTEUYECTBEHHBIX CIEIMAIMCTOB MOKA3bIBACT, YTO B
OCHOBHOM HCCJIEIOBAHHUSI HANpaBlIeHbl HA Pa3pabOTKy KOHCTPYKIHUN
BUHTOBBIX CBai, 00ECIEUMBAIOMINX CHM)KEHHE SHEPrOEMKOCTH IIpO-
1ecca uX BBUHYMBaHUSA. MeToabl pacyera B Poccuu mocBsimeHs! oneH-
Ke Hecyllei CIIoCOOHOCTH BHHTOBBIX CBail KaK Ha CKMMAIOIIHE, TaK U
BBIICPTUBAIOIINE HArpy3kd. 3apyOexHble HCCICIOBAaHHS — dalle
HaIpaBJieHbl Ha TOJYYEHHE PACUETHBIX COOTHOIIECHUN MEXIY KpyTsi-
MM MOMEHTOM IIPU BBUHYMBAHUH CBail M UX HECYIIEH CIIOCOOHOCTHIO
Mo TPyHTy. B Hacrosiimee Bpemsi OTE€UYECTBEHHBIMU M 3apyOEKHBIMU
CHEIMATUCTAMH CO3JaHbl AIMIHPUUYECKUEe POPMYJIIBI IS ONpPEISICHUS
HECyIIei crocOOHOCTH BUHTOBBIX CBaid, KOTOPHIE YYUTHIBAIOT BIUSHHE
(U3NKO-MEXaHUYECKUX CBOIMCTB TPYHTOB M T'€OMETPUYECKUX Iapa-
METPOB Ha CONPOTUBJICHUS X BBUHUUBAHHIO.

Jnst BUHTOBBIX cBali ¢ quameTtpom jomnacteit 300-400 MM U MasbIM
nuametpom ctBoja (o 140 MM) akTyasieH BOIIPOC UX JOJITOBEYHOCTH
B TpyHTe. B paccmarpuBaemMoii Ti1aBe NpUBOIUTCS KPaTKUK 0030p HcC-
CJICTOBAHMI O BIIMSIHUU YCIIOBUH JKCIUTyaTalli BUHTOBBIX METaJUIH-
YeCKMX CBal Ha MX KOPPO3HI0. PaccMOTpeH MeXaHU3M ee MPOTEeKaHus
B TPYHTOBOM CpeJie U UCTIOIb3yEeMbIe TPU 3TOM 3AIIUTHBIEC TOKPHITHS.

[IpoexkTrpoBaHrEe BUHTOBBIX CBAil BBHITIOJIHSAETCS, KaK MPaBUIIO, HA
0a3e M3BECTHBIX KOHCTPYKTUBHBIX PEHICHHHA C y4ETOM PEKOMEHIAIHiA
HOPMATUBHBIX JOKYMEHTOB U JPYroil TeXHUYECKOU nutepatypsl. s
MOBBILICHHS HECYIeH CIOCOOHOCTH BUHTOBBIX CBall B MPAKTHKE MPO-
€KTUPOBAaHUS MPUHUMAIOT OOBIYHO pelIeHHs] 00 YBETUYEHUU UX JUIH-
HBI, TMaMeTpa CTBOJIA WJIM JIONACTH. Takue U3MEHEHUs KOHCTPYKLUN
BUHTOBBIX CBall yBEJIMYMBAIOT UX MATEPUATIOEMKOCTh U CHUXKAET 3(-
(eKTUBHOCTH TIpUMEHEHUs. boiee MmepcrneKTUBHBIM TOX0A0M ITOBBI-
IICHUST HECYIIeH CIOCOOHOCTH BHHTOBBIX CBAll SIBIICTCS yBEIMYCHHE
KOJIMYECTBA JIONAcTei Ha uX cTBojie. OHAKO 0 HACTOSAIIETO BPEMEHH
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OTCYTCTBYIOT TIOKa PEKOMEHJAIMH IO BHIOOPY paIMOHAIBHOTO KOH-

CTPYKTHBHOTO PEIICHUS BUHTOBBIX JIBYXJIOMACTHBIX CBail, o0ecredu-

BAIOUIMX MX HAJEKHYI0 padoTy B TIIMHUCTOM TpyHTe. Ha ocHOBaHHMH

aHaJIM3a PacCCMOTPEHHBIX MaTepUaJIOB ObUIH CHOPMYITUPOBAHBI LIEb

Y 3a/1a4¥ UCCJIEI0BaHUM.

a) = 4 4 Pucynok 1 — Mojenu BUHTO-

. R | BBIX JIBYXJIOTIACTHBIX  CBaif
\o% e a0 IUISL Ta0OpATOPHBIX DKCITEPH-

MEHTAaJIbHBIX HCCIIEIOBAHMMA:

/ / d - CXCMbl KOHCTPYKTHBHBIX

pelIeHni BUHTOBBIX IBYXJIO-

700
00
00

g : MMACTHBIX CBaii; 6 - OOIIMI BUI
(hparmMeHTOB MOJIENEH BHHTO-
BBIX cBai; | - BHHTOBas
JIBYXJIONIACTHAsI CBas C HIK-

HEW JIONACThIO, PACIIOIOKEH-

HOM Ha KOHMYCCKOM dYacTH
(Bapmant 1); 2 - BUHTOBaA

JBYXJIOTIACTHASI CBasi C HUXK-
HEH JIONACTBIO HA CTBOJIE
cBau 0e3 KoHyca (BapuaHT 2);
3 - BUHTOBas JBYXJIOMACTHAs

Bo BTOpOIi ri1aBe NpUBEICHBI PE3yabTaThl IKCIEPUMEHTAIBHBIX
UccIe0BaHUH paOOThl BUHTOBBIX METAUTMYECKUX CBAil B TTTMHUCTBIX
rpyHTax. ABTOPOM OBIIHM MPEATIOKEHbI PA3TUUHbIe KOHCTPYKIIUU BUH-
TOBBIX ABYXJIOITACTHBIX cBan IJid IPOBCACHUS SKCIICPUMEHTAJIbHBIX
uccienoBanuid (JTabOpaTOPHBIX U TOJIEBHIX).

B naGopaTopHBIX YCIOBHSX OICHUBAJIOCH BIMSHHE PACTIONOKEHHS
HIDKHEHW JIOIMacTH Ha CTBOJIE CBaM, a TAaKX€ yIJjla BCPUIMHBLI KOHYCa
HIDKHEH YacTH CTBOJIA HA €€ HECYIIYI0 CIMOCOOHOCTh B TIIMHHCTOM
rpyHTE. DKCHEPUMEHTHI TIPOBOAMIHCH ISl TPEX BaPHAHTOB KOHCTPYK-
TUBHBIX PEIICHUH BHHTOBBIX JIBYXJIOIACTHBIX CBal, KOTOPHIE MOTYT
NPUMEHATBCS TIPU CTPOUTENILCTBE 3[aHUM, COOpYKeHHid (pUCYHOK 1).
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PaccTosiHre Mexy JIomacTsMH ObUIO BBIITOJHEHO KPATHO IAry BUH-
TOBOH JIONIACTH C T€M, 4TOOBI MOCIEAYIOIas JIONAacTh BBUHYMBAJIACH
[0 MYTH, IPOIIEHHOMY HMXHEH JIOMACThIO, TEM CaMbIM HE Hapylias
CTPYKTYpy TpyHTa. JlJisi BCeX cBall mIar BUHTOBOW JIOTIACTH MPUHST
OJIMHAKOBBIM. YTIIbI PU BEpIIMHE KOHYCA U1 BapuaHTa 1 1 Bapuanra
3 cocraBmsuin 30° u 60° cootBercTBeHHO (pUcyHOK 1). OcranbHbie
reoMeTpUYECKUe MapaMeTpsl (AMaMeTp CTBOJIA U JIOMAacTeH, JJIMHA MO-
Jienield cBaid, paccTOSTHUE MEXY JIOMACTAMU) OBbLIM MPUHATHI TaKxkKe
OJIMHAKOBBIMH.

JlaGopaTopHbIe SKCIIEPUMEHTAIbHBIE CCIIEJOBAHUS TPOBOIIIUCE
B JIOTKE HAa HCKYCCTBEHHO IPHUIOTOBJICHHOM TIJIMHUCTOM TpPYHTE —
[JIMHE TEKY4EIIACTUYHOW M MOJIyTBEPAON KOHCUCTEHIMH. | TMHUCTBINA
TPYHT, OTOOpAHHBII U3 KOTJIOBaHA, BBICYLIHBAIIH JI0 BO3AYIIHO-CYXOTO
COCTOSIHMSI, 3aTE€M €r0 M3MEJIbYald B IIapOBOM MEJbHHULE 10 MOpPOUI-
KooOpa3Horo coctostHus. Micxoms 3 3ajaBaeMoii KOHCUCTEHIIUU TPYH-
Ta, PACCUUTHIBAIM COOTBETCTBYIOIINE 3HAUCHUS €0 BJIaXKHOCTH. JlaH-
HbIE O (PM3UKO-MEXaHWYECKUX XapaKTePUCTHKAaX TJIMHUCTOTO TPyHTa
JUIS Ta0OpaTOPHBIX SKCIIEPUMEHTOB MPHUBEACHBI B quccepTanuu. Mo-
JIed BUHTOBBIX JIBYXJIONMACTHBIX CBail BBHUHUYMBAINCH Ha TIyOUHY
0,6 M Bpy4HYIO C UCHOJb30BAaHUEM JTUHAMOMETPUYECKOTO yCTPONCTBA
CHEIMAIbHOM KOHCTPYKLUH, MO3BOJSIOLUIETO PETUCTPUPOBATH KPYTS-
M MOMEHT. 3a YacTHOE 3HAUEHHUE MPENEIbHOr0 COMPOTHBICHMS
BUHTOBOW JIBYXJIOMACTHON CBaM MO TPYHTY NPUHUMAIU HArpysky,
MPEILIECTBYIOUIYIO €€ CPBhIBY, KOTOPbIH XapaKTepU30BaJICs HHTECHCHB-
HBIM POCTOM OCaJIKH, HE 3aTyXalollel BO BpEMEHHU Ha MOCIEAHEHN CTy-
nenu. [lo pe3ynpraram ucnbITanuii ObUIA TOCTPOESHBI TPaPUKHN «Ooca-
Ka-Harpy3ka» i paccMaTpUBaeMbIX T'PYHTOB. BbUIO yCTaHOBIIEHO,
YTO HAMOONbIIEH HECYIIEH CIIOCOOHOCTHIO 00JIAAI0T MOJEN BUHTO-
BBIX JIBYXJIOIIACTHBIX CBall C HIDKHEH JIOIACTBHIO, PACIIONIOKEHHON Ha
UWIMHAPUYECKON YacTu cTBosia (BapuaHT 3). Takas 3aKOHOMEpPHOCTb
HaO01aeTCsl KaK JJis MONYTBEPIbIX MIMHUCTBIX FPYHTOB, TaK U JUIs
TeKyderyacTUuHbIX. [Ipy 3TOM BBISIBJIEHO, UTO HECYyIlasi CHOCOOHOCTb
MOJIETTM BUHTOBOW JIBYXJIOIIACTHOM CBau, M3rOTOBJIEHHOM mo 3 Bapu-
anty, npumepHo Ha 10 — 12 % Oonbllie MO CPaBHEHHUIO C MOJAEIBIO
CBaM, W3TOTOBJIICHHOW MO BapuaHTy 1. OTMedeHHOe yBelnudyeHHe He-
Cyliel CIOCOOHOCTH MOJIEIM BUHTOBOM CBau IO BapUaHTY 3 CBSA3aHO C
3¢ (}HEeKTUBHOCTBIO YIUIOTHEHHUS TPYHTA B YPOBHE €€ HIDKHEH JIOMACTH
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TIpH BEPIIMHE KOHYca CTBOJIA, paBHOM 60°. Pe3ynbTaThl 1abopaTOpHBIX
HCCIIEOBAaHUN JIETJIM B OCHOBY ITIOCTAHOBKHM HATYpPHBIX 3KCIEPUMEH-
TOB B MOJIEBBIX YCIIOBUSX.

OcHoBHas 3a/1a4a NMPU HATYpPHBIX (TIOJIEBBIX) UCTIBITAHUIX 3aKIIIO-
Yallach B BBISIBJICHUU PAIlMOHAJIBHOTO PAcCTOSHUS (I1ara) Mexmy Jio-
MACTSIMU U OLICHKA €ro BIMSHUS Ha HECYIIYIO CIIOCOOHOCTh BUHTOBBIX
JIBYXJIOMACTHBIX CBail B TIIMHUCTBIX TpyHTax. HarypHble HCHbITaHHS
BUHTOBBIX CBail MPOBOJMJIMCH HAa ONBITHOM IUIOLIAAKE, CIIOKEHHOM
[JIMHUCTBIM TPYHTOM — IJIMHON NMPEUMYLIECTBEHHO MOIYTBEPIOM KOH-
CHCTEHIINH, 3ajieraromeil 10 riayounsl 4,1 M OT ypOBHSI PUPOIHOTO
penbeda. I'MHa OMBITHOM MJIOUIAIKK, UCTIONb3yeMasi B KauyecTBe OcC-
HOBaHUS JUIsI BHUHTOBBIX CBaif, uMena cieayoue (HU3MKo-
MEXaHUYECKUE XapaKTePUCTUKU: TUIOTHOCTh — 1,94 1/cM3; ecTecTBeH-
Has BIAXHOCTEL — 23 %; unciio miactuyHoctu — 0,26; mokas3areib Te-
kyuectu — 0,12; xo3pdunment Bogonacsimenuss — 0,87; yron BHYT-
penHero tpenus — 18°%; ynensHoe cuernenue — 0,047 Mlla; monyns
obmeit nedopmarun — 14 MITa.

Meroauka NpoBENEHUS MCMBITAHUNA HATYpHBIX BUHTOBBIX CBai
npegycMaTpHBala Be Cepuu 3KCIepruMeHTOoB. B nepBoil cepuu sxcme-
PUMEHTAIIBHBIX MCCJIEI0BAaHUM BBISICHSUICS BONPOC O PALMOHAIBHOM
paccrosinuu L mexay nonactsamu. Bropas cepust s3kciepuMeHTOB Obliia
MOCBAIIICHA OIIGHKE HEeCylled CrnoCcOOHOCTH HATypHBIX BHHTOBBIX
JIBYXJIONACTHBIX CBall Fy MO CpaBHEHUIO ¢ BUHTOBBIMM CBasiMH, UMe-
IOLLMMU OJIHY JIONACTb.

B nepBoii cepun 3KCHEPUMEHTAIBHBIX HCCIEA0BAHUN HCIONb30-
BAJIMCh CBaH, UMEIOIINE pa3IndHble 3HaYeHust mapamerpa L/D, paBHbIie
1,5; 2,0; 2,5; 3,0 (L, D-cOOTBETCTBEHHO MIAr W JUAMETP JOMACTEH).
Pesynbrarel ucnbiTanuii (TiepBast cepusi SKCIEPUMEHTOB) TOKa3aJH,
910 1pH pacctosiauu L mexay nomactsamu 2,0... 2,5 D obGecnieunBaer-
csi HauOoJbIIash Hecyllash CIOCOOHOCTh BHHTOBBIX JIBYXJIOACTHBIX
cBail Fyq mo rpynry. Ilocne oTkanbiBaHHsS BUHTOBBIX JBYXJIOMACTHBIX
CBall MU MX M3BJECUEHUS OBLUIO BBISBICHO, YTO TPYHT, 3aKJIIOUEHHBIN
MEXJy JIonmacTaMu, npuodperaer (GpopMy «IpyHTOBOTO LHJIMHApPA» U
HayMHaeT paboTaTh Kak €IUHBbIA LENIbHBIA JIEMEHT COBMECTHO CO
CTBOJIOM CBal, B3aMMOJEHCTBYsS C OKpYyXKarolUM TpyHTOM. Ilo pe-
3yJbTaTaM IKCIIEPUMEHTALHBIX MCCIIEIOBaHUH (TepBas cepus dKCIe-
PUMEHTOB) OBUI MOCTPOCH TrpauK, XapaKTepH3YIOIIMHA 3aBUCUMOCTD
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reomMeTprueckoro napamerpa L/D u Hecyiei criocoOOHOCTH BUHTOBBIX
JIBYXJIOTIACTHBIX CBail Fy. (pUCYHOK 2).

[To pe3ynpTaTaM mapaulelbHBIX HCIBITAHUNA (BTOpas cepHs dKcC-
MEPUMEHTOB) HATYPHBIX BUHTOBBIX CBail M UX 00001IeHUS OBLIN TO-
CTpOeHbI rpauKK «ocaaKa-Harpy3ka». 3HaueHHe HeCyllel crocoOHO-
CTH JJI1 OAHOJIOMACTHRIX cBal coctaBuno Fy = 48 xH, a nna aByxio-
nacTHbIX — Fg = 64 kH (pucynok 3). Takum oOpa3om, mosryueHHbIE pe-
3yJIbTaThl CBHJIETEIBCTBYIOT, YTO B INIMHUCTBIX TPYHTAX MPHU yCTPOU-
ctBe Bropoii gonactu (L/D = 2,0...2,5) npouCXOIUT MOBBILMICHUE HE-
CylIel CIoCOOHOCTH BUHTOBOMW JIBYXJIOMAacTHOW cBau Ha 25 - 30% mo
CPaBHEHHIO C HECYIIeH CHOCOOHOCTBIO CBaU C O/IHOM JIOMACTHIO.

F; xH 0 10 20 30 40 0 60 b $0 7, xH
65 0

64

63

Fa=f(L/D) \Fd =64 xH

62 4-F=5TxH

61 N\ Fd = 48 xH
60 :
59 .
58 30
4

-

-
56 1 %0

D |

55 1 2

0 0,5 1 L5 2 25 3 35 LD i‘w

Pucynok 2 — 3aBucumocth Hecy-  PucynHok 3 — I'paduku ocamok
mied  CnocOOHOCTH  BHHTOBOW — HAaTypHBIX BUHTOBBIX CBaii, ycTa-
JIByXJIOMIACTHOH CBaW OT Tapa-  HOBJCHHBIE 0 pe3yJIbTaTaM IIo-
metpa L/D (L, D — cooTBeTCTBEH-  JICBBIX JKCIICPUMEHTAIBHBIX HC-
HO IIar MeXJy JIONAacTSIMU U HUX cienoBanmii: 1, 2 — cCoOOTBer-

CTBEHHO, i1 CBall C OJTHOH H
JIBYMS JIONIACTAMHU

Jlnis oLleHKH B3aMMOAENUCTBUS OOKOBOI MOBEPXHOCTH CTBOJIA BUH-
TOBBIX CBall C INIMHUCTBIM I'DYHTOM OBLIM IPOBEJIEHBI IKCIEPUMEH-
TanbHBIE WccienoBanus. llpenBapurenpHo Obuta pa3zpaboTaHa KOH-
CTPYKLHUSI HATYpHOM TEH30METPHUYECKONM BHHTOBOH OJHOJIONACTHON
cBau (TEH30CBaW) JIMHOW 2,5 M, IuUaMeTpaMd CTBOJA W JIOTACTH
0,108 m u 0,3 M cooTBeTcTBeHHO. /1151 MpeoOpa3oBaHMs MEXaHUUECKUX
negopmMariii cTBoJia CBaM B AJIEKTPUUYECKHM CHUTHAJI TPUMEHSIIHCH
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tenszope3uctopsl Mapku [1KB-10-100XA, koTopsie HaKJIEHBAINCH HA
ee OOKOBYIO MTOBEPXHOCTH 10 CTIEUATEHON METOIUKE.

CBasi Harpyxajach ctyneHsmu no 3—6 kH no morepu Hecymien
crocoOHOCTH. BbUTO BBISIBIEHO, YTO B MpPOLIECCE HArpYKEHUS CBau
BHelIHss Harpy3ka N mepepacnpenensercs MexXIy CTBOJOM U Jioma-
cthio. [Ipu Harpyske O6au3KOM K IpenenbHON o0mias Hecymiasi crocoo-
HOCTh BUHTOBOH cBau Fy4 oOecrieunBacTCsi B OCHOBHOM 3a cUeT PaboThI
ocHoBaHus noj Jyonacth (Fgr). B 1enom, mo pesynbratam sKkcrepu-
MEHTOB OBLIO YCTaHOBJIEHO, YTO CONPOTHBIICHHE (TpeHue) rpyHTa f 1mo
OOKOBOH MOBEPXHOCTH METAJUINYECKOTO CTBOJIA BAHTOBOM CBal MOXKET
HE YYUTHIBAaThCS B pacyeTax ee Hecyuieil cnocooHocTu. [{oins BHeHEN
Harpy3ku N mpu 3ToM Juis cBail JUIMHOM 2,5 M B TJIMHUCTOM T'PYHTE HE
npesbimaet 5-10 % ot ee obmieit Hecymiel ciocooHocTH Fy.

B TpeTbeii ri1aBe npejcTaBlieHbl pe3yIbTaThl YUCIEHHOTO UCCIIe-
JIOBaHUS B3aUMOJICHCTBUS BUHTOBBIX JIBYXJIOTIACTHBIX U OJHOJIOMNACT-
HBIX CBall C TIIMHUCTBIM TPYHTOM OCHOBaHUs. YHClIEHHOE HCCienoBa-
HUE BBINIOJHAIOCH Ha 0a3ze mporpaMMHOro Komiuiekca «Midas GTS
NX» (nanee Midas) mis monenupoBaHus pabOThI paccMaTPHBACMBbIX
BUHTOBBIX cBail. [Ipu co3manuu pacuetHoit cxemsl B [IK Midas Obuin
HCIOJIb30BaHbl MCXOJHBIE JTaHHBIE M MapaMeTpbl, COOTBETCTBYIOIINE
peabHbIM YCJIOBHSM CTATUYECKUX HCIBITAHWIA BUHTOBBIX CBaii, omu-
CaHHBIX BO BTOpOM rnase. [Iponecc ycTaHOBIEHHS MapaMeTpoOB IpyHTa
JUI MOJIETIMPOBaHMsI pabOThl BUHTOBBIX CBall SBIISETCS Ba)KHEHIIEH
COCTABIISIFOLICH OOECIIEYeHUsI KaueCcTBa OLEHKH HampsHKeHHO aedop-
MHUPOBAHHOT'O COCTOSIHUSI TPYHTOBOT'O MacCHBA.

s BbIICHEHMsSI MexXaHWU3Ma B3aMMOJIEUCTBUS BUHTOBBIX CBai
C TJIMHHACTBIM TPYHTOM ObUIa BBIMIOJTHEHA OICHKA HANpPSHKEHHO-
ne(OpPMUPOBAHHOTO COCTOSIHMSI OCHOBaHHMS BOKpPYr cBaii Ha 0aze
YIPYTOIUTACTHYECKOW MOJIENH C pa3AeibHbIM OMHUCAHUEM OOBEMHBIX U
cneuroBbix aedopmanuii (Modified Mohr-Coulomb Model). Ha ocHo-
BE MOJIyYEHHBIX DPE3YyJbTATOB YHCIEHHBIX HCCIEI0BaHUI ObUIM MO-
CTpOEHbI I'paUKH «OCaJKa — Harpy3Ka» M yCTaHOBJIEHA HECylIas CIo-
COOHOCTh BHHTOBBIX CBail (ABYXJIONACTHBIX M OJHOJOMNACTHBIX). Pe-
3yJlbTaThl MOJICIMPOBAHMs pabOThl BUHTOBBIX CBail ObLIM COMOCTAaBIIE-
HBI C JAHHBIMHU TIOJIEBBIX DKCTIEPUMEHTAIBHBIX HCCIIeIOBaHUH (pucCy-
HOK 4).
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VY CTaHOBIIEHO, YTO TPEAETbHOE COCTOSHHE TPyHTa JJIS OJTHOJO-
MacTHOW cBan (PUCYHOK 4 @) HAcTymaeT 3a CUeT IUIACTHYECKHX Jie-
¢dopmanuii, BOSHUKAIOIIUX 3a CUET PA3BUTHUS KacaTeIbHBIX HaIpsDKe-
HHMH Ty, OT JIOIIACTH CBau B CTOPOHBI M BBepX. [lo Mepe yBenudeHus
BHEIIHEH HArpy3KH HaNpsDKEHHS Ty, CMBIKAIOTCSI Ha HEKOTOPOM pac-
CTOSIHUM HaJ JIOTAacTblo. Takoil MeXaHW3M pa3BUTHS KacaTelbHBIX
HaIPsDKEHUH Ty, U PaCIPOCTPAHEHUs 30HBI CIIBUTOB IPYHTa OOBSACHACT
3G eKT «CpblBa» OJHOIONACTHOW CBau, HAOMIOAAEeMbI B IOJEBBIX
AKCIIEPUMEHTaX TpH ocankax 15- 20 mm u 6oree. s nByXionacTHOM
cBad (PUCYHOK 4 6) Ha OCHOBE YHCJICHHBIX HCCIICIOBAaHHN YCTaHOBIIC-
HO, YTO IepeMelleHHe YacTUI] B OKPECTHOCTH HIDKHEH JIOIacTH cBau
HAIpaBJIeHO MPEUMYLIECTBEHHO B CTOPOHBI M BHM3, YTO HCKJIIOYAET
«CMbIKaHHe» 00acTell MpeeNbHOr0 COCTOSIHUS TPYHTA HaJ HUKHEH
JIONIACThIO CBaW, YTO OOBSICHSET OTCYTCTBHE BBIPAXKEHHOIO 3(dexTa
«CpbIBay» JIBYXJIONACTHOM CBaU.

Pucynox 4 — Pacnpenenenue KacaTelIbHbIX HANPSKEHUH Ty, BOKPYT
CTBOJIa BUHTOBBIX CBail: @ - JUIsl OIHOJIOIIACTHOW CBau; 6 - JJIsl IBYXJIO-
IIaCTHOM cBau

AHanu3 JaHHBIX YHMCJIEHHOTO UCCIEJOBAHUNA U PpE3yJbTaTOB
HATYpPHBIX 3KCIEPUMEHTOB IMOATBEPHKIAIOT CXEMY B3aUMOJACHCTBUSA
BUHTOBOW JIBYXJIOIIACTHOHM CBaW C TJIMHUCTBIM I'PYHTOM OCHOBAHMSL.
BeisiBiieHo, 9T0 mMHHCTBIN TPYHT (1), 3aKIFOUEHHBIA MEXIY JIOMa-
ctsimu (2,3) BUHTOBOM JBYXJIONIACTHOW CBAaM MPH €€ HATPY)KCHUH TPH-
obperaeT (HopMy «IPYHTOBOTO HHIMHIPa» (4) ¥ HauuHAeT paboTaTh
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KaK CIMWHBIA [EIbHBIA 3JIEMEHT COBMeCTHO ¢ ee cTBoisioM (5)
(pucyHoK 5).

Hanbonee kauecTBEHHO «TPYHTOBBIH HUIMHApP» (GopMupyeTcs y
cBail ¢ paccrosinueM L mexnay nonactsamu 2,0...2,5 ux nuametpa (L =
2,0 — 2,5 D). Hannume «rpyHTOBOrO IIHHIPa» (4) MPUBOAUT K yBe-
JIUYEHUIO TUIONIaIM OOKOBOM MOBEPXHOCTU BUHTOBOH JBYXJIOMACTHOM
CBaW Ha y4acTKe MEXJY JIOMACTSAMHU U TOBBIIICHUIO €€ HeCyIlen Cro-
coonoctu Fy B nienom. Buemnsis Harpyska N, aelicTByromiast Ha BHH-
TOBYIO JBYXJIONACTHYIO CBal0, BOCIIPUHUMAETCS OKPYKAIOLIUM I'pyH-
TOM 4Yepe3 COINpOTHBIICHHE IpyHTa f Ha KOHTakTe ¢ OOKOBOW TMOBEpX-
HOCTBIO «TPYHTOBOIO LMJIMHJIpa» M 4Yepe3 CONpPOTHBIIEHUE TpyHTa R
1oJ HIKHEH Jonacthio cBau. CompoTuBieHue rpyHra f mo GokoBoi
MOBEPXHOCTH CTANBHOTO TJagkoro crBosa (5) BHHTOBOW cBau (Ha
y4acTKe CTBOJIA BBIIIE BTOPOM JIOMACTH) MOXET HE YUUTHIBATHCS, TaK
KaK JI0JIs 3TOM Harpy3ku He mpesblimaeT 5—10% ot ee oO1uelt Hecymei
crocobHoct Fy. BrliensinokeHHOE JaeT OCHOBAaHHE CUMTATh, YTO
cXeMa B3aMMOJICHCTBHSA BUHTOBBIX JABYXJIOMACTHBIX CBal C TIIMHUCTHIM
TPYHTOM OCHOBAaHHS HE OTJIMYAETCS CYIIECTBEHHO OT CXEMbI B3aUMO-
JIEMCTBUS BUCSIUMX CBau.

Pucynok 5 — Cxema B3aMMOJEWCTBUS BHH-
TOBOI JBYXJIONACTHOM CBaW C IJIMHUCTBIM
TPYHTOM: |-IIMHHCTBIA TPYHT; 2,3 — COOT-
BETCTBEHHO, BEPXHAS W HIDKHASA JIONACTH
BUHTOBOM JIBYXJIONACTHOM cBau; 4- OOKoBas
MOBEPXHOCTh  «TPYHTOBOTO  LIMJIMHIPA»
(BHEITHUI KOHTYp); 5 — CTBOJ BHUHTOBOU
cBay; L — paccrosHue mexnay nonactsamu; N
— BHEIIHSAS BJABIMBAIOLIAs Harpy3ska Ha
cBar; f — conporuBnenne (TpeHue) rpyHTa
1o OOKOBOI MOBEPXHOCTH «TPYHTOBOTO ITH-
TUHApa»; R — compoTHBIEHHE TPYHTa TOA
HIDKHEH nonacteto; D — nuamerp nonactu

B ‘leTBepTOﬁ rjaaBe NpeacTaBJICHO MPAaKTUICCKOC UCIIOJIb30BaHUC
MOJYUCHHBIX PC3YJIbTATOB U C(l)OpMYJ'II/II)OBaHI:I HarpaBJICHUS OaJlb-
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HeUImuMX uccienoBanuii. Ha ocHOBe pe3ysbTaToB HKCIEPUMEHTATbHBIX
U TEOPETHUYECKUX HCCIIEOBaHMUN pa3paboTaH MeTox pacyera KOHeU-
HOM OCaJIKu OJUHOYHBIX BHUHTOBBIX ABYXJIOMACTHBIX METAUIMYECKUX
cBait mmuHOM OoT 1,5 o 3,0 M B TTIMHKUCTHIX TPYHTAX I (PyHAAMEHTOB
OBICTPOBO3BOIUMBIX BPEMEHHBIX 3/IaHHH.

[Ipn ompeneneHnn TEOPETUHUECKOW 3aBUCUMOCTH OCAJKU BUHTO-
BOW JIBYXJIONACTHO# cBau oT BHeHel Harpy3ku S=f(N) yuutsiBanach
ee pasmenbHas paboTa HWKHErO0 KOHIIA W OOKOBOHM ITOBEPXHOCTH B
rIMHUCTOM TpyHTe. [IpuHMMaeM, 4TO Ha HNEPBOM JTale HarpyKeHHs
BUHTOBOM JBYXJIONIACTHOM cBau (10 Harpy3ku Ni) BHEIIHSsS Harpyska
N mepepacnpenensercss Mexay OOKOBOI MOBEPXHOCTBIO «TPYHTOBOTO
HWIMHAPa» U HIDKHEH sonacteio. [lepBeiii sTam HarpyXeHus xapakrte-
pHU3yeTcsl paBHOMEPHBIM (JIMHEHHBIM) POCTOM OCAJKU S M 3aBeplIacT-
Csl HEKOTOPOH BENMYMHOM OCAJKH S;, TOCHE JOCTHKEHHUS KOTOpPOU
MIPOMCXOJUT «Cpe3» IPyHTa MO0 OOKOBOM MOBEPXHOCTU «TPYHTOBOIO
nunuHApa» (pucyHok 6). Ilo mpemnoxenuto b.M. /lanmartoBa u ap.,
ocajika cBaM, c()OpMHPOBAHHAsI B MOMEHT IIOJIHOM pean3aliuu conpo-
THUBIICHHs (TPEHUsI) TPYHTA 1O ero OOKOBoM NoBepxHOCTH f, Ha3pIBaeT-
Csl «CIIBUTOBOI.

Buemnsist Harpy3ka N1, COOTBETCTBYOIIAS OKOHYAHHIO JIMHEHHOM
3aBucuMocTH Ha rpaduke ocanok S=f(N), cocrasmuser:

N; = N¢ + Ng, 1)

rae N — 4acTh BHEIIHEH Harpys3ku, nepeaaBaeMoil Ha OKOJIOCBaii-

HBIE MaccUB TpyHTa OOKOBOM IOBEPXHOCTBIO «TPYHTOBOTO I[MJIMH-

apa», kH; Ng — TO ke, mepenaBaeMOi Ha TPYHT OCHOBAHHS HIDKHEH

JIONIACThI0 BUHTOBOM JBYXJIOIIACTHOM CBaW Ha 3Tare OKOHYAHUS JIU-
HeitHo# 3aBucumoctH ocaaku S=f(N), kH.

[pu ysenuyennn BHemneit Harpy3ku N (N>N;) HaunHaeT npouc-
XOAMTH MPOCKANIb3bIBaHKE (CPE3) IPyHTA BJOIb OOKOBOI MOBEPXHOCTH
«TpyHTOBOTO HMWIMHApa». C 3TOr0 MOMEHTa HAaCTyHaeT BTOPOW 3Tam
Harpy>k€Hus BAHTOBOM JIBYXJIOIIACTHOM CBau, HA KOTOPOM IOJHOCTBIO
nposiBiseTcs: paboTta HKHEH jomactu B rpyHTe. Ilpu sTom rpaduk
S=f(N) umeer HenMHEHHYIO 3aBHCUMOCTh. BTOpOIi 3Tam HarpyxeHus
BUHTOBOM JIByXJIOACTHOW CBaW 3aBEPIIAETCS MPH JOCTHKEHUH BHEII-
Hell Harpy3ku Ny, KOTOpas COOTBETCTBYET MOJHOMY MCUEPHAHHIO He-
CylIei crmocoOHOCTH CBaW 1O TPYHTY W HECTAOMIM3WPOBAHHOU (ITpo-
BaJIbHOM) ocaakeS,.
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Harpyska N, Haxozsmasicst Ha rpaduke (pUCyHOK 6) B 1uama3oHe
HenuHeHoi 3aBucumoctr ocaaku S=f(N), cocraBiser (N1<N<Ny):
N = N; + AN, (2
rae Ni- To ke, uro u B popmyne (1), kH; A N — npupamenue
HArpy3KHd Ha BUHTOBYIO JIByXJIONIACTHYIO CBAK0 C MOMEHTA OKOHYAHUIO
JUHEHHOMN 3aBUCUMOCTH Ha rpaduke ocamok S=f(N) (Ha yuactke ot N;
0o Ny,), xH.
KoneuHas ocajgka BUHTOBOHM JBYXJIONACTHOW CBaW S TpW 3ajaH-
Hoii Harpyske N paBHa cymme ocafiok Sy u AS (pucyHOK 6):
S=85+AS (3)
rae S; — ocaaka, copMUpoOBaHHAs Ha MIEPBOM 3Talle Harpy>KeHHs
BUHTOBOW JBYXJIONIACTHOHM cBaW (3a cueT JedopMaiuii TpyHTa Npu
C/IBUT'€ BOKPYT OOKOBO#l MOBEPXHOCTH «TPYHTOBOTO IIMJIMHIPA» U €ro
VIUIOTHEHHS TOJ] HW)KHEH JIONacThio), MM; AS - mpHpaiieHue ocaiaku
BUHTOBOMW JIBYXJIONIACTHOW CBaW Ha BTOPOM 3Talle ee HarpyxeHus (3a
cueT paszBuTHS AedopManuii TPyHTa B OCHOBAaHMHM HW)KHEH JIOMACTH
CBam), MM.

0 Ni A W N N,xH
] 1
| I
S: ' I
Pl el ML B B o
| |
1
AY | I
o
]
S JIN ————————— /l/,5=f(N/
I
I
- I
N T T e s e
S, MM

Pucynok 6 — Cxema Harpy»keHus] BAHTOBOH JIBYXJIOIIACTHOM
CBau B IIIMHACTOM TPyHTE

Bhauane ompenmenuM ocaiaky Si, KOTOPYIO IOJydYaeT BHHTOBas
IBYXJIOTIACTHAs cBasi Ha repBoM dtare HarpyxeHus (mpu N=N;). Boc-
nonb3yemcst meroqom M.F. Randolph u ap. (1978 r.), aBTops! KOTOpO-
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rO NpU BBIBOZE (DOPMYIBI CUMTANIU, YTO HArpy>KEHHE CBaU COMPOBOXK-
JaeTCsl Pa3BUTHEM IPEHMYIIECTBEHHO CIBUTOBBIX Jedopmanuii B
OKOJIOCBaifHOM MaccuBe rpyHTa. Jledopmaiuu rpyHTa BOKPYT CBau
aBTOPHI YCIIOBHO NPUHHMMAJIH B BUJAE KOHIEHTPUYECKHUX LMIMHAPOB,
HA IPaHAX KOTOPBIX JCUCTBYIOT KacaTellbHbIC HAPSDKSHUS (7, To, Tm)-

Hcxonnas Qopmyna s onpenesieHuss BEpTUKAIBHOTO IepeMe-
IeHust cBau W, 00yCJIOBIIEHHOE JEHCTBUEM KacaTeIbHbIX HAMPSKCHHI
(z, 7o Tm), BIOJIb €€ OOKOBOI OBEPXHOCTH UMEET BHUI:

— ToTo (Tm A _ ToToy. . Tm
W= fro r G 1n(r0’ (4)

rze I — FTOpU30HTAIBHOE PACCTOSHUE OT BEPTUKAIBHONW OCH CBau Z
70 000 TpaHMIBI B Ipefenax JWHEHHO-IehopMHupyeMol 00JIacTH
OKOJIOCBafHOT0 MaccuBa IrpyHTa, M; Iy - TOPU30HTAIBHOE PACCTOSHHE
OT BEPTUKAIBHOM OCH CBaWl Z 10 00JacTH, TAe KacaTelIbHBIMU HaIpsi-
KEHUSIMH B MacCHBE OKPYXXAIOILIEr0 TPyHTa MOXKHO NpeHeOpedb, M;
lp — paxuyc JOHacTu CBau, M; Tgp — KacaTelbHble HANPsKEHUs, AeH-
CTBYIOIIME HAa OOKOBOW MOBEPXHOCTH «TPYHTOBOTO LMIMHApa», Klla;
G- HavanpHBIM MOYJIb CABUra TpyHTa, Klla.

Cumnraem, 4To Ocajika Sq, MPOUCXOAUT OJHOBPEMEHHO OT HATrPYy3KH
N (3a cuer caBura rpyHra o 60KOBOH MOBEPXHOCTH «TPYHTOBOTO LIH-
TUHApPa» - S¢) ¥ oT Harpy3ku Ng (3a CUET yIJIOTHEHHsI TPYHTa B OCHO-
BaHWU HWKHEH yonactu - Sg). [lpuHMMAas, 94TO 3HAYEHHS OCAZOK PaB-
HBI MEXy CO00H (M3 yCIOBUS HEPA3PhIBHOCTH) HMEEM:

S1 = 8f = S, (5)

[ToncraBnsist B Gopmyny (4) BelpaxkeHHus I I'm, To ¥ TPUHAMAS
W=S; mocie HECIOXHBIX NPeoOpa3oOBaHUN MOIYYHUM (QOPMYIY JUIS
OIIpEeIeJIEHHs OCAJIK BUHTOBOM JABYXJIONIACTHOM CBaM Ha MEpBOM 3Ta-
e ee Harpy>KeHHs

N
S; =S =Sz =115 -anC, (6)
rae Ni- - To xe, uTo U B ypaBHeHuu (1). L — BbICOTa «IpyHTOBOTO
muMHApa (paccTosiHue MEXAy Jonactsmu), M. G — To e, 4TO U B
dopmyne (4).

OmpenenuM Temepp NpHpaLieHue Ocaaku AS OT MNpupalieHus
Harpy3ku AN Ha BTopoMm srarne ee Harpyxenus (mpu N>N;). Bocross-
3yemcst merogoM M.B. Mansimesa nu H.C.Hukurunoit (1982 r.). Otot
MeTof ObLT pa3paboTaH Al pacueTa OCaloK (PyHIAaMEHTOB MEIKOTO
3aJI0’)KEHUSl B HEIMHEHHON cTaauu aAeGopMHUpOBaHMs TPYHTA U Ipe.-
rojiaraeT TUIepOOIMUECKYI0 3aBUCUMOCTh MEXIY OCaJKOH M JaBiie-
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HUEM P MO WX MOJOMIBE. 3aMEHUB JaBJICHU [, JCHCTBYIOIIHX IO T10-
noimBe (QyHIaMEeHTa, HAa 3HA4YCHHMs Harpy3ok N, mepemaBaeMbIX depes
HWKHIOIO JionacTh B KoHie mnepBoro (N;) u Broporo (N,) sTamos
Harpy>KeHUs BHHTOBOW JBYXJIOTIACTHOM CBaW M TIOCJTE HECJIOKHBIX
npeoOpazoBaHuil MONyYrM (HopMyITy sl ONpeneiCHHs MPHUPAIICHHS
ocaaku AS (pucyHok 6):
AS =S, AN(Ny—Ng)—(AN—Ng)-Ng
Ng(Np—AN) @)
:

rae N, - Harpy3ka, COOTBETCTBYIOIIAS NCUCPITAHUIO HECYIIEH CIIO-
COOHOCTH OCHOBAHHWSI HIKHEH JIONAcTH CBaW MPU BHELIHEH Harpyske
N, B coorBercTBuu ¢ 1. 5.7.11 CII 22.13330.2011. Ocransuble 000-
3HAYeHHUs Te ke, uTo U B popmynax (1) - (3).

OnpenenuM Tenepb IMOJHYK OCaJKy BHHTOBOW JBYXJIOMACTHOW
CBaW S HAKOIUICHHYIO HAa TIEPBOM M BTOPOM 3Talax HarpyXeHHs B CO-
otBercTBHM ¢ ycioBueM (3). Dopmyny Ui ONMpeAeacHUs] KOHSUHOM
ocaaku S, Bei3BanHOM neictBueM Harpy3ku N (N3<N<N,) (pucynok
6) 3amnuieM B BUE:

5251+A5251+Sl

AN(Ny—=Ng)—(AN-NRg)-Ng
Ng(Np—AN) (8)

JIns OIEHKH JOCTOBEPHOCTH IIPEUIOKEHHOTO METOJa pacdeTa
0CaJIOK BUHTOBBIX JIBYXJIOMACTHBIX CBail OBLIO BBIOJHEHO COMOCTAB-
JICHUE TIOJIYUYEHHBIX PE3YJIbTATOB C JIAHHBIMH TOJIEBBIX DKCICPHUMEH-
TaJIbHBIX UCCIe0BaHui (rnaBa 2). BpUio yCTaHOBJIEHO, YTO B jAuarna-
3one BHelHNX Harpy3ok N=(0,4-0,8)N, Ha BUHTOBbIC [BYXJIONACTHBIC
CBaM 3HAYCHUS DKCIIEPUMEHTAIBHBIX M PACYETHBIX OCAJIOK OTIMYAIOT-
csa B mpexaenax 20-30%. Takum oGpaszom, monaydeHHas ¢dopmyna (8)
MO3BOJISIET MPOTHO3MPOBATh KOHEYHBIC OCAJIKH BUHTOBBIX [IBYXJIO-
MACTHBIX CBall B IIIMHUCTBIX TPYHTAX.

OtpenvHbIM maparpadoM B nuccepranuu (TiaaBa 4) MPUBOIATCS
PEKOMEH/IAIMK 110 PAcUeTy OCaJ0K BHHTOBBIX JBYXJIOMACTHBIX CBaii
B TJIMHUCTBIX TPYHTaX M MPAKTUYECKOE HCIOJIh30BAHUE PE3YJIbTATOB
uccnenoBanuid. M3naraercss mpakTHYECKU MIPUMEP pacueTa KOHEYHOM
OCaJKM OJWHOYHON BHHTOBOHM JIBYXJIOMACTHOW CBaW B TJIMHHUCTOM
TpYyHTE.

Jlnsi cOBEpIIEHCTBOBAHMS KOHCTPYKTUBHBIX PEUICHUH BUHTOBBIX
JIBYXJIOTIACTHBIX CBall M METOJOB MX MPOCKTHPOBAHUS aBTOPOM B IJia-
Be 4 chopMyIMpOBaHbI TAK)KE HAMPABICHUS JaJIbHEHIIINX UCCIIEI0BA-
HUI.
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3. OCHOBHBIE BbIBO/IbI

1. o naHHBIM SKCHEPUMEHTAIBHBIX U TEOPETHUYECKUX HCCIEN0-
BaHUM YCTaHOBJIEHO PallIOHAJILHOE KOHCTPYKTUBHOE pellleHHe BUHTO-
BBIX METAJUTMYECKUX JBYXJIOMACTHBIX CBall B TJIMHUCTBIX TPYHTaX IS
(GbyHIaMEHTOB OBICTPOBO3BOAMMBIX BpPEMEHHBIX 37aHuil. OnHUM U3
OCHOBHBIX [1apaMeTPOB, XapaKTEePU3YIOIUX pabOTy TaKuX CBail B TJIH-
HUCTBIX TPyHTax, sBseTcss paccrossHue L mexnay nonactsamu. [lpu
JUTMHE HATypHBIX BUHTOBBIX cBail 110 3,0 M u nuamerpe jomactu 0,3 M
panroHaIbHOE PACCTOSHUE L MeXTy JI0macTsMu B TIMHUCTBIX TPYH-
Tax cocrasisier 2,0...2,5 nuaMeTpa J0onacTu.

2. Pe3ynbpTaThl SKCIEPUMEHTAIBHBIX HCCIIEJOBAHUN MTOKA3aId, YTO
B TJIMHUCTBIX I'PYHTaX Hecyllas ClIOCOOHOCTh BUHTOBBIX JIBYXJIONACT-
HbIX cBail Fy mmunoi 1,5-3,0 m u nuamerpom nomactu 0,3 M Ha 25-
30% OoJbIle 0 CPAaBHEHUIO C BUHTOBBIMHU OJTHOJIOTIACTHBIMU CBasMU
aHAJIOTMYHBIX T€OMETPUUECKUX Pa3MEpPOB.

3. DKCHEpUMEHTAIBHO YCTAHOBJIEHO, YTO B TJIMHHUCTBIX I'PYyHTax
Hecyliass CIOCOOHOCTh BHHTOBOW OJHOJIONACTHOW CBau (ouamerp
crBosia He Gonee 0,108 M, miuHa cBau He Oosiee 3,0 M) 10 OGOKOBOIA
noBepxHocTH cTBona Fy He mpesbimaer 5-10% oT BenmuuuHbI ee 00-
el Hecymei crnoco6Hoctn Fy. M3 3TOTO CriemyeT, 4To MOBBIICHHUE
Hecylel crnocoOHOCTH BUHTOBOW O/IHOJIONIACTHOM CBaul 3a CYET yBe-
JMUYEHHS TUaMEeTpa ee CTBOJIA Hellb3s CUUTATh 3()(hEeKTUBHBIM PELICHHU-
em. HawmbGonee »d¢deKkTUBHBIM pelieHneM MOBBIMICHUsS Fy sBsieTcs
YCTPOMCTBO Ha CTBOJIE BUHTOBOM CBau BTOPOW JOIIOJIHUTENIBHOM JIONa-
CTH.

4. AHanu3 JaHHBIX YUCIIEHHBIX U JKCIEPUMEHTAJIBHBIX UCCIIE0-
BaHUHN MOATBEPKAAECT CXEMY B3aUMOJEHCTBUSI BUHTOBOM JBYXJIONACT-
HOM CBaW C TJIMHUCTBIM I'PYHTOM OCHOBaHUs. BBISBIEHO, YTO IIMHU-
CTBI TPYHT, 3aKJIIOUEHHBIH MEXKIY JIONACTIMU BUHTOBOH IBYXJIO-
MIaCTHOM cBaM, nMprodpeTaeT GopMy «IpyHTOBOTO LMJIMHAPAY» U HAYU-
HaeT paboTaTh KaK €AMHBINA LENbHBIA 3JIEMEHT COBMECTHO C €€ CTBO-
JIOM IIpM HAarpy>X€HUW BHEINHEW Harpyskod. Hamwmuwme «rpyHTOBOTO
WINHPa» TPUBOJUT K YBEJINYECHHUIO TUIOMAAN OOKOBON MOBEPXHOCTH
BUHTOBOMW JIBYXJIOMACTHOW CBaW Ha y4acTKE MEXJy JIOMACTSAMU U IO-
BBILLICHUIO €€ Hecyllel cnocoOHocTu Fg B LenoM. DKkcnepuMeHTanbHO
YCTaHOBJIEHA 3aBUCHUMOCTb U3MEHEHUS HECYIIEeH CIIOCOOHOCTH BUHTO-
BOI IByxJtonacTHOU cBau Fy oT reomerprueckoro napametpa L/D

5. Ha ocHOBe 4nCIIEHHBIX MCCIIEOBAaHUM YCTaHOBIEHO, YTO Tpe-
JIETbHOE COCTOSIHWE TPYHTa i1 BUHTOBOW OJHOJONMACTHOW CBau
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HACTYIIAET 33 CUET CMBIKAHUS KacaTelbHbIX HANpPSHKECHUH HAa HEKOTO-
POM PACCTOSIHUM HAJ JIONAcThio. Takoil MexaHu3M uX pa3BUTHA 00b-
scHAeT 3 (eKT «cphiBay BUHTOBOW OJIHOJIOMACTHOM CcBau, HaOJto1ae-
MBIH B IIOJIEBBIX AKCIIEPUMEHTAX IpH ocaakax 15-20 mm. ns nByxiio-
MACTHOW CBau MpelebHOe COCTOSHUE IPyHTa HACTYMHAeT MO0 KOHTYpPY
oOnactu, Kotopas (opMHUpPYETCs MEXIy JIONAcTIMH U MPUOOpeTaeT
(hOopMy «TPYHTOBOTO LIMJIMHAPA», B3aUMOCHCTBYIOLIETO C OCHOBAHU-
eM. OTCyTCTBHE BBIpRXXEHHOTO 3(PQeKTa «CpbIBa» IBYXJIOMACTHON
CBaM MOXHO OOBSICHUTH pa3BUTHEM IUIACTUYECKHUX AedopMariuii B oc-
HOBaHWM HUKHEH JIONACTH MPEUMYLIECTBEHHO BHU3 U B CTOPOHBI.

6. Ha ocHOBe pe3ynbTaToOB SKCHEPUMEHTAIBHBIX U TEOpeTHYe-
CKHX HCCIeIOBaHUM pa3paboTaH METOJ pacyeTra OCAaJKH BHHTOBBIX
JIBYXJIONACTHBIX METaJNIMYecKux cBai ayiuHou ot 1,5 1o 3,0 M B riu-
HUCTBIX TPYHTax JUIsl (PyHIaMEHTOB OBICTPOBO3BOAMMBIX BPEMEHHBIX
31aHuil. MeToJl OCHOBaH Ha HCIOJIb30BaHWM 3allaTE€HTOBAHHOI'O KOH-
CTPYKTUBHOI'O DELIECHUS] BUHTOBOW [BYXJIOMACTHOM CBaW W TNpeny-
CMaTpPUBAET HEJIMHEHHYI0 3aBHCHUMOCTb €€ OCAaJKHU OT IPUKJIAJbIBAE-
MO Harpy3ku. Y CTaHOBJIEHO, YTO Ul TJIMHUCTBIX TPYHTOB MOJIYyTBEp-
JIOW KOHCUCTEHLIUU PACXOXKIACHHUE IKCIIEPUMEHTAIbHBIX 3HAUEHUH KO-
HEYHBIX OCaJI0K BUHTOBBIX JIBYXJIONACTHBIX CBail ¢ JaHHBIMU pacyeTa
1o npejyiaraeMomy merony He npesbimaet 20-30 %. Pa3paboTansl pe-
KOMEHJAINU 0 pacyeTy OCaIKW BHHTOBBIX IBYXJIONACTHBIX CBail B
TIIMHUCTBIX TPYHTaX s GyHIAMEHTOB OBICTPOBO3BOJMUMBIX BPEMEH-
HBIX 3JaHUH.
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