
YTBEP)Kl);AIO 

OT3biB BE;:J;YIII;EH OPr AHH3AD;HH 

Ha )J,I1ccepTaiJJ10HHYIO pa6oTy ApKaesa MaKCI1Ma 

AneKcaH,ll,posl1qa «Y c11neH11e ,ll,epeB51HHhiX KOHCTPYKU11H c 11CIIOJih30BaHI1eM 

CTaJihHhiX BI1ThlX KpeCT006pa3HhiX CTep)I(HeH», rrpe,ll,CTaBJieHHYIO Ha COI1CKaHI1e 

yqeHOH CTeiieHI1 KaH)J,I1)J,aTa TeXHI1qeCKI1X HayK 110 CIIeU11aJibHOCTI1 

05.23.01 - CTpo11TeJihHhie KOHCTPYKU1111, 3)J,aHI151 11 coopy)l(eHI151 

,Zl,11ccepTaU110HHa51 pa6oTa ApKaesa M.A. cocTOI1T 113 BBe,ll,eHI151, II51TI1 rnas, 

3aKJIJOqeHI151, CIII1CKa J111TepaTyphi 113 185 Hai1MeHOBaHI1H 11 IIpHJIO)I(eHI151. 06IU11H 

06beM pa60Thl - 190 CTpaH11U, B TOM q11cne 65 p11CYHKOB, 20 Ta6JI11U, 6 CTpaH11U 

IIp11JIO)I(eHI151. 

AKTyaJibHOCTb TeMbi LJ,uccepTaiiHH. 

P accMoTp eHHa51 )J,I1ccepTaU110HHa51 pa6oTa ApKaesa M.A. rrocB51JUeHa aKTY

aJihHOH 3a,ll,aqe yci1JieHI151 Hecym11x ,ll,epeB51HHhiX KOHCTPYKU11H 3KcrrnyaT11pyeMhiX 

3)J,aHI1H 11 coopy)l(eHI1H pa3JII1qHoro Ha3HaqeHI151, IIIHpOKO pacrrpOCTpaHeHHbiX Ha 

Tepp11TOp1111 Pocc11iicKoii <l>e,ll,epau1111. Heo6x o )J,I1MOCTh y ci1JieHI151 ,ll,epeB51HHhiX 

KOHCTPYKUI1H TaK)I(e B03HI1KaeT rrp11 peKOHCTPYKU1111 3)J,aHI1H 11 coopy)l(eHI1H, CB51-

3aHHOH C TeXHI1qeCKI1M rrepesoopy )l(eHI1eM rrpe,ll,IIp1151TI1H, pecTaBpaU1111 IIaM51T-

HI1KOB apx11TeKTYP hi 11 KYJihTypHoro Hacne)J,I151, peMOHTe YHI1KaJihHhiX ,ll,epeB51H

HhiX coopy)l(eHI1H. 

Bhi6paHHa51 ,ll,l1c cepTaHTOM TeMa rrpe,ll,cTaBJI51eT 11HTepec He TOJihKO )J,JI51 y qe

HhiX 11 crreu11an11cToB B o6nacTI1 11CCJie,ll,OBaHI151 ,ll,epeB51HHhiX KOHCTPYKU11H. Co-

3)J,aHHe 11 11CllOJib30BaHHe HOBbiX TI1IIOB COe)J,HHI1TeJihHbiX 3JieMeHTOB, TeXHOJIO-



ri1lfHbiX Ha MOHT3)1(e, II03BOJI5IIOII(HX 3tPtPeKTHBHO BKJIIOqHTb B pa6oTy 3JieMeHTbl 

ycHneHH5I H HCKJIIOlfaiOII(HX )l.eMOHTa)l( ocHOBHOH KOHCTpyKu,HH, 5IBJI5IeTC5I aKTY

aJibHOH 3a)l,a"l!eH, CT05Ill(eH rrepe)l. HH)I(eHepaMH-rrpoeKTHpOBII(HK3MH H HH)I(eHepa

MH-TeXHOJIOraMH, 33HHM3IOII(HMHC5I BOIIpOC3MH YCHJieHH5I )l.epeB5IHHbiX KOH

CTpyKU,HH. 0)l.HHM H3 rryTeH perneHH5I TaKOH 33)l,aqJ1 5IBJI5IeTC5I rrpHMeHeHHe Mexa

HHlfeCKHX CB5I3eH B BH)l,e CT3JibHbiX BHTbiX KpeCT006pa3HbiX CTep)I(Heil. 

CTaJibHbie CTep)I(HH BHTOrO KpeCT006pa3HOrO ceqeHH5I H3IIIJIH CBOe IIpHMe

HeHHe B rrpaKTHKe CTpOHTeJibCTBa B KaqecTBe CB5I3eH, pa60T3IOII(HX Ha Bbi)l.eprH

B3HHe. 

Borrpoci>I BJIH5IHH5I pa3JIHlfHbiX <PaKTopos Ha Harrp5I)I(eHHO-)l.e<PopMHpo

BaHHoe COCT05IHHe )l.peBeCHHbl Hecy m11:x 3JieMeHTOB rrpH BHe)l.peHHH B Hee CTaJib

HbiX MexaHHqecKHX CB5I3eil pa3JIHlfHoro rrorrepel!Horo ceqeHH5I 6e3 rrpe)l.BapHTeJib

HOH paCCBepJIOBKH OTBepCTHH OCT3IOTC5I aKTyaJibHbiMH )l.JI5I HCCJie)l,OB3HH5I, IIO

CKOJibKY OKa3blB3IOT Herrocpe)l.CTBeHHOe BJIH5IHHe Ha HeCyll(yiO CJ10C06HOCTb H )l,e

<PopMaTHBHOCTb )l.epeB5IHHbiX KOHCTpyKu,Hil. Cne)l.yeT OTMeTHTh, qTo, rrpe)l()l.e sce

ro, aKTyaJibHOCTb TeMbl )l.HCCepTaU,HOHHOrO HCCJie)l,OB3HH5I orrpe)l.eJI5IeTC5I OTCyT

CTBHeM B HOpMaTHBHO-TeXHHqecKOH JIHTepaType 3KCIIepHMeHTaJibHbiX H Teopeni

qeCKHX CBe)l,eHHH 0 MeTO)l.aX KOHCTpyHpOB3HH5I l1 pac"l!eTa Hecy mHX KOHCTpyKU,HH, 

ycnJieHHbiX C rrpHMeHeHHeM CTaJibHbiX BHTbiX KpeCT006pa3HbiX CTep)I(HeH. 

3Kcrrep H MeHTaJibHO-TeopeTHq ecKOe o60CHOB3HHe B03MO)I(HOCTH rrpnMeHe

HH5I paccMaTpHsaeM I>IX cTep)I(Heif )l.JI5I ycHneHH5I )l.epeB5IHHbiX KOHCTpyKu,nil y cKo

pHT HCJ10Jib30B3HHe rrepcrreKTHBHOr O THIIa M eX aHHqeCKHX CB5I3eH B rrpaKTHKe 

CTpOHTeJibCTBa. 

B CB5I3H c 3THM, rrpe)l.cTaBJieHHa5I Ha OT3biB )l,nccepTaU,HOHHa5I pa6oTa 5IBJI5I

eTC5I CBOeBpeMeHHOH, 3KTyaJibHOH H COOTBeTCTBy eT CIIeU,HaJibHOCTH 05.23.01 -

C TpOHTeJII>HI>Ie KOHCTPYKU,HH, 3)l.aHH5I n coopy )l(eHH5I. 

Ou,euKa co)J.ep~anuD )J,uccepTau,uu u ee JaseprneuuocTH 

B nepaoii ?Aaae )l.Hcc epTaU,HH H3JIO)I(eHo cocT05IHHe sonpoca, rrpose)l,eH aHa

JIH3 H3BeCTHbiX MeTO)l.OB ycHJieHH5I )l.epeB5IHHbiX KOHcrpy Ku,HH: H THTIOB M exaHHlfe-
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CKHX CB5I3eH, HCIIOJih3yeMblX IIpH ycHJieHHH. Orrpe,ll,eJieHbl paQHOHaiibHbie IIYTH HC

IIOJib30BaHH5I CTaiibHbiX BHTbiX KpeCT006pa3HbiX CTep)KHeH rrpH YCHJieHHH KOH

CTpyKIJ;HH Ha OCHOBe ,ll,peBeCHHbl, KOHKpeTH3HpOBaHbl u;eJib H 3a)J,aqH HCCJie)J,OBaHHH. 

Bo emopou maee H3JIO)KeHbi MeTO,lJ,HKa H pe3yJihTaTbi TeopeTwqecKMX H 

3KCIIepHMeHTaJibHbiX MCCJie)J,OBaHMH pa60Tbi ,ll,peBeCMHbi IIpH ee CM5ITllll B OTBep

CTIUIX )KeCTKMMll UITaMIIaMM BMTOH cpopMbi KpeCT006pa3HOrO IIOIIepeqHoro ceqe

Hll5I. Orrpe,ll,eJieHhi 3HaqeHH5I KoppeKTMPYIOIIJ:HX K03cpcpuu;ueHTOB, II03BOJI5IIOIIJ:MX 

orrpe,ll,eJIMTb 3HaqeHM5I BpeMeHHbiX COIIpOTMBJieHMH ,ll,peBeCMHbi CM5ITMIO B OTBep

CTHll paCCMaTpMBaeMbiMll CTep)KH5IMM. 

TpembR maea IIOCB5IIIJ:eHa TeopeTMqecKHM HCCJie)J,OBaHM5IM COe)J,MHeHHH 

ycMJIMBaeMhiX KOHCTPYKU:MH Ha CTaJihHhiX BMThiX KpecToo6pa3HhiX cTep)KH5IX. 

BhiiiOJIHeHHbie qwcneHHbie uccne,ll,oBaHM5I rro3BOJIHJIM IIO,ll,TBep,ll,HTh B03-

M O)KHOCTh pa3pa6oTKM rrpaKTW iecKoro p acqeTa paccMaTpHBaeMoro crroco6a ycu

neHH5I 3JieMeHTOB ,ll,epeB5IHHhiX KOHCTPYKU:MH Ha 6a3e MeTO,ll,MKM pacqeTa Y3JIOB Ha 

IJ;MJIMH,ll,pMqecKMX HareJI5IX. 

Orrpe,ll,eJieHo, qTo B rrpaKTMqecKoM pacqeTe Heo6xo)J,HMO yqHTbiBaTb rrony

qeHHbie BeJIHqMHbi pacqeTHOrO COIIpOTMBJieHH5I CM5ITM5I ,ll,peBeCMHbi IIO)J, BllTbi M 

KpecToo6pa3HhiM cTep)KHeM, <jJaKTMqecKoe 3HaqeHMe rrpe,ll,ena TeKyqecTM rrpHMe

HeHHOH CTaJIM, a TaK)Ke reoMeTpHqecKHe xapaKTepHCTMKH CTep)KH5I, paBHbiX M H 

HMMaJibHbi M 3HaqeHH5IM IIJiaCTMqecKOrO MOMeHTa COIIpOTMBJieHH5I KpeCT006pa3-

HOrO IIOIIepeq HOrO c eqeHH5I, COOTBeTCTBYIOIIJ:ero OpHeHTaQHM pe6ep 0°(90°) OTHO

CHTeJibH O BOJIOKOH ,ll,peBeCHH bi. 

B 11emeepmou maee rrpuBe)J,eHbi MeTO,ll,HKa H aHa.rrH3 p e3yJihTaTOB 3 Kc rre 

pwMeHTaiihHhiX HCCJie)J,OBaHHH COe)J,HHeHHH Ha BHTbiX KpeCT006pa3HbiX CTep)KH5IX 

H KOHCTPYKU:HH, y c wneHHhiX c HX w c rroJib30BaHHeM . 

TipoBe)J,eHHhi e HCIIhi TaHH5I c o e,lJ,MHeHHH 11 KOHCTP YKU:MH II03BOJIMJIH o 6 o c Ho

BaTb ycoBeprneHCTBOBaHHYIO MeTO)J,HKY p acqeTa, IIO)J,TBep ,ll,MTb )J,OCTOBepHOCTb pe-

3YJibTaTOB qHCJieHHbiX HCCJie)J,OBaHMH ll IIOJiy qHTb HOBbie 3KCIIepMMeHTaiibHbie 

)J,aHHbie 0 Haiip5I)KeHHO- )J,e<jJopMHpOBaHHOM COCT05IH HH O)J,HO- H ,ll,Bycpe3Hbi X CO-
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e)l.I1HemrH: yci1JII1BaeMhiX KOHCTPYKU11H Ha BI1ThiX KpecToo6pa3HhiX cTep)l(H51X 11 

COCTaBHbiX 6aJIOK, BhiiiOJIHeHHbiX Ha 11X OCHOBe. 

B nRmoii maee onpe.ueneHa o6naCTh np11MeHeHH51 BHThiX KpecToo6pa3HhiX 

cTep)l(HeH B paMKax ycnneHH51 .uepeB51HHhiX KOHCTPYKUHH, H3JIO)l(eHhi YKa3aHH51 K 

npoH3BO.UCTBY pa6oT no ycnnemuo. ITpnBe)l.eHhi pe3yJinTaThi cpaBHHTeJibHoro 

TeXHHK0-3KOHOMlll-IeCKOrO aHaJIH3a Ha pa3JIWIHbiX npHMepax YCHJieHH51 .uepeB51H

HbiX KOHCTPYKUHH, no.uTBep)l(.uaiOlll,He uenecoo6pa3HOCTh ncnoJih30BaHH51 BHThiX 

CTaJibHbiX KpeCT006pa3HbiX CTep)l(HeH. 

)l,OCTOBepHOCTh UOJIO~eHHH, BbiBO)J,OB H peKOMeH)1,3UHH )1,HCCepT3UHH, 

HX uayquaH HOBH3Ha, 060CHOB3HHOCTh H COOTBeTCTBHe KpHTepHHM, ycTa

HOBJieHHhiM floJIO~eHHeM, npe)J,bHBJIHeMbiM K K3H)J,H)1,3TCKHM )1,HCCepT3UHHM 

060CHOBaHHOCTb ll )l.OCTOBepHOCTb OCHOBHbiX pe3yJihTaTOB ll BbiBO)l.OB )l.HC

cepTaU,Hll TIO)l.TBep)l()l.eHa np11MeHeHHeM 060CHOBaHHbiX rHTIOTe3 ll TIOJIO)l(eHHH CO

rrpOTHBJieHH51 MaTep11aJIOB, TeOpHH ynpyrOCTH 11 pacqeTa .uepeB51HHbiX KOHCTpyK

UHH, xoporneH: cxO.U11MOCThiO pe3yJihTaTOB aHaJIHTnqecKnx, qncneHHhiX n 3Kcrre

pi1MeHTaJihHhiX HCCJJe)l.OBaHHH, I1CfiOJib30Bai-meM COBpeMeHHOrO arreCTOBaHHOr O 

I13Mepi1TeJibHO-BblqllCJIHTeJihHOrO o6opy.UOBaHH51 ll JIHUeH3HOHHhiX pacqeTHbiX 

nporpaMMHhiX KOMnneKCOB. KpoMe 3Tor o, 3Kcnepi1MeHTaJihHhie I1ccne.uoBaHH51 Bhl

non HeHhi Ha HaTypHhiX KOHCTPYKUH51X c npnMeHeHlleM .uy6nnpyiOlll,I1X MeTO.UOB 

onpe.ueneHI151 3KCnepi1MeHTaJihHhiX )l,aHHhiX. 

06beKTI1BHOCTh TIOJiyqeHHhiX pe3y J1bTaTOB TIO)l.TBep)l()l.aeTC51 TaK)l(e ny6-

JIH KaUI151MI1 OCHOBHhiX TIOJIO)l(eHllH )l.I1CCepTaUHI1, B TOM qncn e B peu,eH311pyeMbiX 

Be.Uylll,HX nepno.ulfqecKnx H3)l.aHH51X CTpaHhi, peKoMeH.UOBaHHhiX BAK P<l>. 

JuaqHMOCTh noJiyqeHHhiX 3BTOpOM )1,HCCepT3UHH pe3yJihT3TOB HCCJie

)1,0B3HHH )J,JIH pa3BHT HH p3UHOH3JlhHOrO npoeKTHpOB3HHH CTpOHTeJibHhiX 

KOHCTpyKuuii 3)1,auuii H coopy~euuii 

K TeopeTHqecKo H: 3HaqHMOCTI1 p a6oThl cne.uyeT OTHeCTH To, qTo npHMeHH

TeJihHO K TeMaTI1Ke )l.HCCep TaU,HM 3 <}J<l>e KTHBHO HCTIOJ1b30BaHbi COBpeM eHHhie q ue-
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JieHHbie MeTO.IJ:bl, peaJUI30BaHHhie B BbiCOKOnpOH3BO.IJ:HTeJihHOM nporpaMMHOM 

KOMnrreKce ANSYS, lfTO no3BOJmrro H3YlfHTh 3aKoHoMepHOCTH BJIUSIHH~ reoMeTpH

qecKHX H KOHCTpyKTHBHbiX napaMeTpOB BHTbiX KpeCT006pa3HbiX CTep)l(HeH Ha 

npOlfHOCTb 11 ,n:ecpopMaT11BHOCTb YC11J111BaeMhiX pacniHyThiX 11 113r116aeMbiX ,n:epe

B~HHbiX KOHCTPYKIJ.11H, Ylf11TbiBa~ CJIO)l(HYIO reoMeTp11lfeCKYJO cpopMy B11ThiX Kpe

cToo6pa3HhiX CTep)l(HeH 11 COOTBeTCTBYJOIIJ.HX OTBeTHbiX OTBepCT11H. 

l13JIO)l(eHHbie pe3yJibTaThl TeopeT11lfeCK11X 11CCJie,n:oBaH11H n03BOJ111J111 MO,n:ep

H11311pOBaTh arrrop11TMbi paclfeTa, BbiBeCT11 11 060CHOBaTh 3KCnep11MeHTaJibHO

TeopeT11lfeCK11e annpOKC11MaiJ.110HHhie cpopMyJihl, n03BOJI~IOIIJ.11e BbiiTOJIH~Tb pacl.JeT 

pa3JI11lfHhi X Bap11aHTOB ycnrreH11SI .n:epeB~HHhiX KOHCTPYKIJ.HH c np11MeHeH11e M 

CTaJibHbiX B11TbiX KpeCT006pa3HbiX CTep)l(HeH. 

llpaKTH'IeCK3H 3H3'1HMOCTb pa60Tbi 3aKJIJOqaeTC~ B pa3pa60TKe HOBbiX cno

C060B yc11JieHH~ ,n:epeB51HHbiX KOHCTpyKI.J;11H C 11CnOJib30BaH11eM B11TbiX KpeCT006-

pa3HbiX CTep)l(HeH, C03.IJ:aH11H H o60CHOBaHHH npaKTHlfeCKOH MeTO.IJ:HKH paClfeTa H 

pa3pa6oTKe peKoMeH,n:au;nii no KOHcrpynpoBaHHIO n BhmorrHeHHIO pa6oT no ycnrre

HHIO npH nOMOIII,H paCCMaTpHBaeMhiX CTep)l(HeH, lfTO MO)l(eT 6hiTb HCnOJib30BaHO 

IIp11 pa3pa60TKe HOpMaTHBHbiX .IJ:OKy MeHTOB. 

Hay'lnaH HOBH3Ha noJiy'leHHhiX pe3yJihTaToB uccJie;:J:oBanuH. 

B KalfeCTBe HOBhiX HaylfHhiX pe3yrrhTaToB ,n:nccepTaHTOM Bhi.IJ:BHHYThi n 

060CHOBaHbl CJie,n:yiOW;IIe nOJIO)l(eHHH: 

1. Pa3pa6oTaH HOBhiH cnoco6 ycnrreHHH .n:epeBHHHhiX KOHCTpyKu;uii npn no

MOIIJ.H CTaJih HbiX BHTbiX KpeCT006pa3HbiX CTep)l(HeH, BHe,n:p~eMbiX B MaCCHB ,n:peBe

CHHbl 6e3 npe,n:BapHTeJibHOH paCCBeprrOBKH OTBepCTHH, Ha OCHOBe KOTOpOrO npe,n:

JIO)l(eHbl 3cpcpeKTHBHhi e KOHcrpyKTHBHhie perneH~ BoccTaHoBrreHHH 3KcnrryaTau;n

OHHOH Ha,n:e)l(HOCTH pacTHHYThi X, C)l(aTbi X H H3rn6aeMbiX Hecy iiJ.HX KOHCTPYKIJ.HH. 

2. IJpe,n:JIO)l(eHbi OpHrHHaJibHbie a,n:eKBaTHbie KOHelfH0-3JieMeHTHhie MO,n:emi 

coe,n:nHeHH51 CTaJibHbiX BHTbiX KpeCT006pa3HhiX CTep)I(HeH C ,n:peBeCHHOH, n03BO

JI5IIOIIJ.Me onpe,n:eJIHTb H npo aH aJIH3HpOBaTh OCHOBHhie KOMnOHeHTbl HanpH)l(eHHO

,n:ecpopMHpOBaHHOrO COCT051HI151 COe.IJ:HHeHII51. 
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3. Co3)J,aHbi TBep,ll,OTenbHbie KOHe~mo-:meMeHTHbie MO)J,emf ycnmmaeMbiX 

)J,epeB51HHbiX KOHCTPYKUHH c rrpe,ll,JIO)I{eHHbiM THIIOM MexaHurieCKHX CB513eH:, rro3-

BOnHBIIIHe OUeHHTb Haiip5I)I{eHHO-,ll,ecpopMHpOBaHHOe COCT051Hlle YCHJIHBaeMbiX 

KOHCTPYKUHH B uenoM rrpn nx pa6oTe Ha C)l{aTne, pacT5I)I{eHne n H3rn6. 

4. Y CTaHOBJieHbl 3aKOHOMepHOCTll BJill5IHll51 Ha pa6oTy COe)J,HHeHHH C IIpll

MeHeHHeM CTaJibHbiX BllTbiX KpeCT006pa3HbiX CTep)I{HeH HX reoMeTpnqecKHX rra

paMeTpOB, rrapaMeTpOB YCHJIHBaeMbiX ,ll,epeB5IHHbiX 3JieMeHTOB, C yqeTOM aHH30-

TpOIIllll ,ll,peBeCHHbi ll nma COe)J,HHeHI15I. 

5. )J;oKa3aHa rrepcrreKTHBHOCTb rrpnMeHeHI15I pmpa6oTaHHoro crroco6a ycn

neHH5I ,ll,epeB5IHHbiX KOHCTPYKUHH, rro3BOJI5IIOlllero BoccTaHaBnnBaTb nx Tpe6ye

MYIO cTerreHb rrpoqHoCTH n )l{eCTKOCTH rrpn yMeHbiiiemm pacxo)J,a ,ll,peBeCHHbi, 

CTanll ll CHH)I{eHHll Tpy,ll,OeMKOCTll pa60T B cpaBHeHHll C ll3BeCTHbiMll aHanoraMH. 

6. BBe)J,eHbi B rrpaKTnqecKyiO MeTO)J,HKY pacqeTa rrpe,ll,JIO)I{eHHoro crroco6a 

ycnneHH5I ,ll,epeB5IHHbiX KOHCTPYKUHH HOBbie cpopMynbi n KoppeKTnpoBoqHbie K0-

3cpcpHUHeHTbi, II03BOJI5IIOIIII1e yqeCTb peanbHYIO pa6oTy CTanbHbiX BllTbiX KpeCTO

o6pa3HbiX CTep)I{HeH B COe)J,HHeHHH YCHJIHBaeMbiX ll YCHJIHBaiOlllllX 3JieMeHTOB. 

7. flonyqeHbi HOBbie 3KCrrepHMeHTanbHbie )J,aHHbie, B )J,OCTaTOqHo ITOJIHOH 

Mepe OTpa)l{aiOlllllC )J,eHCTBHTCJibHYIO pa6oTy pa3pa6oTaHHbiX CIIOC060B ycHn eHH51 

,ll,epeB5IHHbiX KOHCTPYKUHH no)], )J,eilcTBHeM KpaTKOBpeMeHHbiX n ,IJ,nHTenbHbiX 

Harpy30K. 

flpe,ll,JIO)I{eHHbie B pa6oTe qncneHHbie MeTO)J,bl ll rrpaKTHqecKHe MeTO)J,HKH 

pacqeTa pmpa6oTaHHor o aBTopoM cnoco6a y cHneHH5I )J,enaeT rrpoBe)J,eHHoe HC

c n e)J,oBaHn e 3HaqHMbiM C TOqKll 3peHH5I npHMeHeHH5I HOBbiX 3cpcpeKTHBHbiX THIIOB 

MeXaHHqeCKHX CB513eH B npaKTHqecKOM CTpOHTeJibCTBe. 

PeKoMen)J.au,uu no ucnoJlb30Bauuw pe3yJlhTaToB )J.HccepTau,uouuoro 

HCCJle)J,OBaHHSI 

Pe3yn bTaTbi ,IJ,HccepTaUHOHHOH pa6oTbl peKoMeH,ll,yeTC5I BHe,ll,pHTb B rrpaK

THKY npoeKTI1pOBaHH5I ll BbiiiOJIHeHH5I pa60T ITO YCHJieHHIO ,ll,epeB5IHHbiX KOH

CTpyKUHH C HCIIOJlb30BaHHeM BHTbi X KpecToo6pa3HblX CT ep)I{H eil; npO,ll,OJI)I{HTb 
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COOTBeTCTBYIOili,He HCCJie,ll,OBaHH5£ B Hayl:IHO-HCCJie)J,OBaTeJibCKHX opraHH3ali,H5£X, 

3aHHMaiOili,Ji!XC5£ npoeKTHpOBaHHe HOBbiX H YCHJieHHeM cylll,eCTBYIOili,HX ,ll,epeB5£H

HbiX KOHCTpyKIJ,HH C HCnOJib30BaHHeM HOBbiX THnOB COe,ll,HHHTeJibHbiX CB5£3eH, C 

nOCJie,ll,yiOili,HM BKJIIOl.feHHeM pe3yJibTaTOB B peKOMeH)J,aTeJibHbie H HOpMaUIBHbie 

,ll,OKyMeHTbi no ycmieHHIO ,ll,epeB5£HHbiX KOHCTPYKU:HH. Pa3pa6oTaHHa5£ H o6ocHo

BaHHa5£ MeTO)J,HKa pacl.feTa MO)I(eT HCnOJib30BaTbC5£ npH pa3pa60TKe pa3JIHl.JHbiX 

BapHaHTOB YCHJieHH5£ C)l(aTbiX, paCT51:HYTbiX H H3rH6aeMbiX ,ll,epeB5£HHbiX KOH

CTpyKIJ,HH H HX OT)J,eJibHbiX 3JieMeHTOB. 

TexHHK0-3KOHOMHl.fecKa5£ ou:eHKa pa3pa6oTaHHbi X cnoco6oB ycHJieHH5£ c 

HCnOJib30BaHHeM CTaJibHbiX BHTbiX KpeCT006pa3HbiX CTep)I(HeH o60CHOBbiBaeT H 

npaKTHl.feCKH nO,l],TBep)l(,ll,aeT 3KOHOMHl.feCKYIO 3cpcpeKTHBHOCTb HX BHe,ll,peHH5£ B 

CTpOHTeJibHYIO npaKTHK)'. 

C npaKTH qecKHM npHMeHeHHeM pe3y JibTaTOB )J,HCCepTaiJ,HOHHOH pa60Tbl 

BbiiiOJIHeHbi pa6oTbi no ycHJieHHIO cTponHJibHbiX H 6anol.fHbiX KOHCTPYKIIHH Ha 

BOCbMH o6oeKTax B r . OpeH6ypre H OpeH6yprcKoif o6nacTH. KpoMe 3Toro, M aTe

p H aJibi HCCJie,ll,OBaHHH H aJib60Mbl pa60l.JHX qepTe)l(eH pa3pa6oTaHHbiX cnoco6oB 

ycHJieHH5£ ,ll,epeB5£HHbiX KOHCTPYKU:HH nepe,ll,aHbi no 3anpocy ITpaBHTeJibCTBa 

OpeH6yprcKoif o6nacTH B npoeKTHbie opraHH3aU:HH H HHCTHTYTbi )J,JI5£ BHe,ll,peHH5£. 

OnbiTHO- KOH CTP Y KTopcKHe pa3pa6oTKH H cnoJib3YIOTC5£ B KypcoBoM H ,ll,HnJIOM HOM 

n poeKTHpOBaHHH CTy )J,eHTaMH OrY, o6yl.faiOili,HMHC5£ no HanpaBJieHHIO «CTpOH

TeJibCTBO» npocpHJieH «I1pOMbliiiJieHHOe H rpa)l(,l],aHCKOe CTpOHTeJibCTBO» H «ro

pO,ll,CKOe CTpOHTeJibCTBO». 

C o,ll,ep)l(aH rre )J,rrccep Ta u:rrH H n y 6 JIHKaU:HH no TeMe HCCJie)J,oBaHH5£ ,ll,aiOT oc

HOBaHHe cqHTaTb ee 3aBepiiieHHOH Hayl.fHOH pa60TOH, BbiiiOJIHeHHOH Ha BbiCOKOM 

ypoBHe. OcHOBHbie noJIO)I(eHH5£ pa6oTbi ,ll,O.JJO)I(eHbi Ha KoHcpepeHIJ,H5£X H ony 6nH

KOBaHbi B 21 H ay l.fHOM Tpy,ll,e, CeMb H3 KOTOpbiX B p OCCHHCKHX peu:eH3HpyeMbiX 

Hayl.fHblX H3)J,aHH5£X, BXO,l1,5£Ili,HX B nepel.feHb p e iJ,eH3Hp yeMbiX Hayl.fHbiX H3)J,aHHH, 

peKoMeH,ll,OBaHHbiX BAK MOHH P<D. 
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3aMeqauuH: 

1. Bol3oiBaiOT coMHeHne ITpHHSIToie B qHcneHHbiX perneHH51X ITapaMeTpoi 

KOHTaKTa Frictionless (6e3 TpeHH51) ITOBepXHOCTeH CTanoHbiX CTep)KHeH C ,n:peBe

CHHOH. I1ocne BHe,n:peHH51 B ,n:peBeCHHY CTep)KH51 6e3 ITHflOTHOro OTBepCTH51 ITpO

HCXO.IJ:HT 06)KaTHe CTep)KH51 Cfl051MH ,n:peBeCHHbl, qTo ITpe,n:oiTpe,n:en51eT ITpncyT

CTBHe Cilfl TpeHH51. Ha Halli B3rll51.IJ: aBTopy Heo6XO.IJ:HMO ITpOBeCTH .IJ:OITOflHHTenh

Hbie 3KCITepHMeHTaflbHbie HCCne,n:oBaHH51 ITO YTOqHeHHIO ITapaMeTpOB KOHTaKTa C 

ITOCne,n:yiOIIJ,HM BBe,n:eHHeM 3THX 3HaqeHHH B pacqeT. 

2. B ,n:HccepTaiJ,HH He ITpHse,n:eHoi peKoMeH,n:au,nH ITO o6eciTeqeHHIO Heo6xo

.IJ:HMoro ITflOTHOrO KOHTaKTa Me)K.IJ:Y YCHflHBaeMbiM 3fleMeHTOM H 3neMeHTOM ycH

neHH51 .IJ:O 3a6HBKH COe.IJ:HHHTeflbHbiX BHTbiX KpeCT006pa3HbiX CTep)KHeH ITpH 

HanHqHH B YCHflHBaeMOM 3fleMeHTe, HarrpHMep, B 6anKe, OCTaToqHoro ITpOrH6a. 

Han11q11e 3a3opa Me)K,n:y 3neMeHTaMH He o6ecrreqHT Heo6xo,n:HMYIO HecyiiJ,yiO crro

co6HoCTb ycHneHHOH KOHCTPYKU:HH, Bbi30BeT Koppo3HIO cso6o,n:Hoii qacTn coe,n:H

HHTenoHoro BHTOrO CTep)KH51. 

3. B ,n:HccepTau,m-r co.uep)KHTC51 Mano HHcjlopMaU:HH o KOHCTPYKTHBHhiX ITa

paMeTpax H TeXHOflOrHH H3rOTOBJieHH51 BllTbiX KpeCT006pa3HbiX CTep)KHeH. 

4. B nccne,n:osaHHH He Harnno OTpa)l(eHH51 BnH51HHe TeMITepaTypHo

Bna)KHOCTHbiX B03,n:eHCTBHH Ha HeCyiiJ,y!O CITOC06HOCTb coe,n:HHeHH51. 

5. B rnase N~4 He ,n:ocTaToqHo rro,n:po6Ho pa3pa6oTaHa MeTO.IJ:HKa ou:eHKH 

HeCyiiJ,eH CITOC06HOCTH COe.IJ:HHeHHH Ha BHTbiX CTep)KH51X, pa6oTaiOIIJ,llX Ha C.IJ:BHr. 

6. B ITpe,n:no)KeHHOM MeTo,n:e ycnneHH51 6anoK ,n:epeBSIHHbiMH HaKna,n:KaMn Ha 

BHTbiX Haren51X, B OITOpHoiX 30HaX KOHCTpyKIJ,HH ,n:mi ITOBbiiileHH51 C.IJ:BHrOBOH 

ITpoqHOCTH u:enecoo6pa3HO paCCMOTpeTb .IJ:OITOflHHTenbHO BapHaHT ycTaHOBKH 

HaKnOHHbiX BHTbiX CTep)KHeM. 

Cne,n:yeT OTMeTHTb, 'ITO ITPHBe,n:eHHoie Boirne 3aMeqaHHSI He CHH)KaiOT o6IIJ,eii 

ITOflO)KHTenoHOH OU,eHKH peu:eH3HpyeMOH pa60Tbi. B 6onollillHCTBe CBOeM OHM HO

C51T peKOMeH,n:aTenoHbiM xapaKTep ll MoryT 6oiTb yqTeHoi aBTOpOM B ,n:anoHeMIIlHX 

nccne,n:oBaHH51X. 
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JaKJlfoqeuue 0 COOTBeTCTBHH ,LJ,HCCepT3IJ,HH Tpe60B3HHHM llOJIO~eHHH 0 

npucy~euuu yqeuhlx cTeneueii 

,I1)IccepTall,HOHHa51 pa6oTa ApKaeBa M .A. Ha TeMy: « Y cHnemie ,n:epeB51HHhiX 

KOHCTpyKll,HH C HCIIOJib30BaHHeM CTaJihHbl X BHTbiX KpeCT006pa3HbiX CTep')I(HeH», 

IIpe,n:cTaBJieHHa51 Ha COHCKaHHe yqeHOH CTeiieHH KaH)J:H)J:aTa TeXHHl.JeCKHX HayK JIO 

cJiell,HaJibHOCTH 05.23.01 -- CTpoHTeJibHbie KOHCTPYKll,HH, 3,n:aHH51 11 coopy')l(eHH51 

JIOJIHOCTbiO COOTBeTCTByeT KpHTepmiM, ycTaHOBJieHHbiX IloJIO')I(eHHeM 0 IIpHCy')l(

,n:eHHH yqeHbiX cTeJieHeii, yTBep')l(,n:eHHhiM IIOCTaHOBJieHHeM IlpaBHTeJibCTBa Poc

cHikKoii <De,n:epall,HH OT 24 ceHT516p51 2013 r . N 842, 51BJI51eTC51 3aKOHl.JeHHOH 

Hayl.JHO-KBaJIHqmKall,HOHHOH pa60TOH, B KOTOpOH co,n:ep')I(11TC51 perneHHe Hayl.JHOH 

3a,n:al.JH, HMeiOill,eH 3Hal.JeHHe )J:JI51 pa3BHTI151 pall,HOHaJibHOrO IIpOeKTHpOBaHH51 KOH

CTpyKTHBHbiX perneHHH 3,IJ,aHHH H coopy')l(eHHH, 3aKJIIOl.JaiOill,eHC51 B )J:aJibHeHIIIeM 

pa3BHTHH TeOpHH pacqeTa l1 pacnmpeHHH 06JiaCTH IIpHMeHeHH51 CTaJibHbiX BHTbiX 

KpeCT006pa3HbiX CTep')I(HeH IIpH YCHJieHHH Hecylll,HX ,n:epeB51HHbiX 3JieMeHTOB, 51B

JI51IOill,HMC51 3<P<PeKTHBHbiM CJIOC060M o6ecJiel.JeHH51 3KCIIJiyaTall,HOHHOH Ha,n:e')I(HO

CTH ycHJieHHbiX KOHCTpyKll,HH. 

ITpe,n:Jio')l(eHHbJe aBTopoM ,n:HccepTall,HH KOHCTPYKTHBHbie perneHH51 HMeiOT 

cylll,eCTBeHHOe 3Hal.JeHHe )J:JI51 CTpmneJibHOH OTpaCJIH CTpaHbi, apryMeHTHpOBaHbi 

l1 OU:eHeHhi JIO cpaBHeHHIO C ,n:pyrHMH H3BeCTHblMH peiiieHH51MH. 

Pa6oTa BhiiiOJIHeHa aBTopoM caMOCT051TeJihHO Ha ,n:ocTaTOl.JHO BhiCOKOM Teo

peTHl.JeCKOM l1 MeTO)J:Hl.JeCKOM ypoBHe, CO,n:ep')I(HT He06XO)J:l1Mbie )J:JI51 JIOHHMaHH51 

cyTH Hccne,n:oBaHH51 pHCYHKH, Ta6JIHll,hi, <PopMyJihi. Pe3yJII>TaThi ,n:HccepTaU:HH 

BHe,n:peHbi Ha IIpe,n:IIpH51TH51X CTpOHHH.lJ:YCTpHH, 3aHHMaiOill,HXC51 IIpOeKTHpOBaHHeM 

H BhiiiOJIHeHHeM pa6oT IIO ycHJieHHIO ,n:epeB51HHhiX KOHCTPYKll,HH ')I(HJihiX H o6Ill,e

CTBeHHhiX 06'heKTOB, a TaK')I(e B yl.Je6HOM IIpOll,ecce BbiCIIIHX yqe6HbiX 3aBe,n:eHHii. 

OcHOBHbie Hayl.JHbie pe3yJII>TaTbi ,n:HccepTall,HH oJiy6nHKOBaHbi B pell,eH3Hpy

eMhiX HaYl.JHbiX 113)J:aHH51X. 

,lJ,HCCepTall,H51 HaiiHCaHa XOpOUIHM TeXHHl.JeCKHM 513biKOM, rpaMOTHO, CTHJib 

H3JIO')I(eHH51 ,n:oKmaTeJibHhiH. ITo Ka')l(,n:oil rnaBe H pa6oTe B u:enoM HMeiOTC51 BhiBO

.lJ:hi. OcHOBHbie 3Taiihi pa6oThi, BhiBO.lJ:bi 11 pe3yJII>TaTbi IIpe,n:cTasneHhi B aBTope<Pe-
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paTe. AsTope<PepaT cooTBeTcTsyeT ocHOBHOMY co.n:ep)KaHHJO .n:HccepTaiJJ1M. 

CTpyKTypa, co.n:ep)KaHHe H o<PopMneHMe .n:HccepTaiJ,HH H asTope<l>epaTa cooTBeT

CTBYIOT Tpe6oBaHM51M HOpMaTMBHbiX .lJ:OKyMeHTOB. 

Ha ocHoBaHHH BbiiiieM3JIO)KeHHoro nonaraeM, liTO ApKaes MaKCHM AneK

caH.n:poBMll 3aCJIY)KMBaeT npMCY)K.lJ:eHM5J y-qeHOH CTeneHM KaH.D:M.lJ:aTa TeXHMl.JeCKMX 

HayK no Hayl!HOH cneu,HaJibHOCTM 05.23.01 - CTpoMTeJibHbie KOHCTPYKIJ,MM, 3.D:a-

HM51 M coopy)KeHH51. 

)l,MCCepTaiJ,MOHHa51 pa60Ta, aBTOpe<PepaT H OT3biB paCCMOTpeHbl H O.lJ:06peHbl 

Ha 3ace.n:aHMM HayY:HO-TeXHHl.JecKoro coseTa na6opaTopMM «Hecy:ru:Mx .n:epeB51HHbiX 

KOHCTPYKIJ,HH» N2 9 Ufll1l1CK MM. B.A. Ky-qepeHKO AO «HML( «CTpoMTeJibCTBO» 

(npoTOKOJI N2 10/2017 oT 27 MIOJI512017 ro.n:a). 
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