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annpokcumayuu 0osmkeH 6bimb MpPOOOIIKEH
Ol pasfiudHbix criydaee COOMHOWeHUl
JXKECMKOCMHbIX Xxapakmepucmuk
paccyumsbigaeMbiX 371IEMEHMO8.

Knoyesbie criosa: memoO KOHEYHbIX
3/1eMEeHMO8, nracmuH4yamas MoOerib,
CcX00UMOCMb HarnpsKeHul, CUH2y1siPHOCMb.

ANNOTATION

In practical calculations of engineering
structures by means of Finite Element
Method with application of plate models for
adjustments in special areas recently Hot-
Spot Stress procedure are applied. To clarify
the technology of its use, the author
conducted a special research on test models
and models of real structures. The paper
presents the results of the estimation of
convergence of the stresses in special areas
for plate models of building structures, which
were calculated using the Finite Element
Method on the basis of complex SCAD for
Windows. Their analysis shows about the fact
that the application of plate finite element
models considering static loads is quite
incorrect, and even stated the procedure for
HSS is not sufficient for obtaining practically
acceptable level of stresses. Therefore, the
search for a more correct approach or
approximation  procedure should  be
continued for the different cases of ratio of
the stiffness characteristics of the calculated
elements.
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PA3PABOTKA AJIFOPUTMA
OlPELEJIEHUA PALUNOHAJIBHOIO
ClIOCOBA COEQUHEHUSTI APMATYPbI
BEPTUKAJIbHbBIX HECYLUNX
QJIEMEHTOB MOHOJINTHOIO
XXEJIE3OBETOHHOIO KAPKACA

Paspaboma+ aneopumm onpedeneHus
payuoHasnbHo20 crocoba COeOUHeHuUs1
apmamypbl 8epmuKaribHbIX Hecywux
3/1eMeHmos MOHO/IUMHO20
XKenesobemoHHo20  Kapkaca.  Aneopumm
adanmuposaH 0nsi  MPUMEHEeHUs1 8cemu
yyacmHukamu cmpoumersniscmea Ha amarie
rpoeKkmuposaHuUsi U oxeamsbigaem Haubonee

aghekmugHbie crocobsbi coeduHeHUs
apmamypbl — 8aHHOWOBHOE CceapusaHue,
coeQuHeHUe  8Hax/1Iecmky, a  makxe
MexaHu4deckue  COeOUHeHUsi  apmamypbl

pe3bbosbiMu U OBXUMHLIMU Mygpmamu. B
pesyrnbmame OornmuMu3upyromcs 3ampamal
mpydosebix U MamepuaribHbIX pecypcos, a

makxe coKpauwaromcesi CPOKU
cmpoumesibcmea.

Knroyeebie croea: apmamypa,
coeduUHeHUe, an2opumm, paHXuposaHue,

pauuoHarsbHbIl, Kapkac, MOHMax, Mygmei.

AKTyanbHoCTb TeMbl. CerogHs
MOHOMUTHOE  CTPOUTENBLCTBO  SBMSETCS
oOoHMM M3 Haubonee pacnpoCTpaHEHHbIX
cnocoboB BO3BEEHUSA 30aHUn "
COOPY>KEHWM. Bcneacteue 3TOro
obecneynBaeTcs BblCOKas
KOHKYPEHTOCMOCOOHOCTb CTPOUTENbHbIX

pabot. Ho gnutenbHoe Bpemsi nNpuMeHeHue
MPOrpecCuBHbIX TEXHOMOrMM  MOHOSIMTHOrO
CTpouTenbCTBa B Hallen cTpaHe WMeno
OrpaHMYeHHbIN XapakTep W CAepXuBarnochb
PSAOM OOBbEKTUMBHBIX NpuYMH. OgHa U3 HUX —
ncnonb3oBaHve Ans COeAVHEHUs apmaTtypbl
yCTapeBLUMX CrocoboB, KOTOpble MpMBOAUNU
K 3HauMTENbHbIM MaTepuarbHbIM 3aTpaTtam
NN UMEeNN 3HaYNTENbHYIO TPYL0EMKOCTb.
Pa3BuTe pPbIHOYHBLIX OTHOLWIEHUWA BO
BCeX cdepax XW3HWM, B TOM 4ucne u B
CTpouTENbLCTBE, TpebyeT NMOCTOSIHHOTO
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COBEpPLUEHCTBOBAHUSA, HaNpaBMNeHHOro Ha
3aKasyumka CTPOUTENBLHOM NpOAYKUMN.
MoTomMy KapAWHanbHO M3MEHUIICS NMOAX04 He
TONMbKO K LENsM 1 3aaHusiM CTPOUTENbCTBA,
HO M K BblOOpY pauMOHanbHbIX METOOOB B
TEXHOMNOMMM N OpraHM3aumm CTPOUTENBHOrO
npoussoActea. JTO B MNepByl ouvepeb
CBsI3aHO C BoO3pacTawlenn noTpebHOCTbLIo
obLiecTBa B yny4dleHUN KayecTBa XWIbIX U
OOLLLEeCTBEHHbIX 34aHUN, B HEoOXOAMMOCTMU
Hay4yHoro nogxoga K  addekTuBHOMY
MCNonb30oBaHMIO BCeX BWOOB pecypcoB. B
YacTHOCTW, ONsl 3aKa3yMka KpanHe BaXKHbIM

CTAHOBUTCA HEe TOMbKO 9KOHOMWYECKas
3PP EeKTUBHOCTb KOHCTPYKLMOHHbIX n
TEXHOSOrM4YeCcKmx peLLeHnn, HO n

KpaTyanune Cpoku BO3BeAeHMs 3aaHus. B
YCINOBUSIX  KOHKYPEHTHOM  3KOHOMMUKM U
cTpouTenbctBa Heobxogmmo obecneunTtb
MMOKOCTb OpraHM3aLMOHHO-TEXHOMOMMYECKUX
pelleHnin ¢ BO3MOXHOCTbIO agantaumm noa
noTpebHoCcTn KOHKPETHOro 3aKasuuka
CTpouTenbCcTBa.

MocnegHue nccneanoBaHus. B
HacTosLlee Bpems B MOHOJTUTHOM
CTPOUTENBLCTBE pPacnpoCTpaHeHbl HECKOSbKO
cnocoboB COoeauHEHUsT Hecyllen apmaTypbl
KOJMTOHH M NunoHoB. OCHOBHbIMWN Cpean HUX
SABNAOTCS coeguHeHne apMaTypHbIX
CTEPXKHEN BHaXIIECTKY, BAaHHOLLOBHbIM
cBapvBaHueM, pe3bboBbiMM MydTamum C
LMANHOPUYECKON MMM KOHYCHOW pe3bbon, a
Takke coeguHeHue OOXUMHbIMKU MydTamMu.
Kaxabii n3 cnocoboB nmeeT psig 4OCTOUHCTB
M HepocTaTKoB. HO KOMMNMEKCHbIM aHanu3a
BCEX METOA4OB C BbIOOPOM OMNTMMANbHOMO
BbINOSMHSAETCA KpanHe pegko. OTyactu 310
3aTpygHEHO MOTOMY, 4YTO MCMNOfb30BaHUe
MexXaHUYeCcKnx COeUHEHNN TpebyeT
N3MEHEHMST MaTepmnanbHO-TEXHUYECKON Ba3bl
noapsayuka, 00yyeHus nepcoHana,
COBEpPLUEHCTBOBAHUSA OpraHM3aumMoHHO-
TeXHonorndecknx peweHnn n 1.4. K tomy xe
OTCYTCTBYIOT HapaboTKK no OLIEHKe
3 peKTMBHOCTH Nogo6GHbIX cnoco6oe
coenHeHUs apmMarypbl ans
pacrnpoCTpaHEHHbIX TWUMOB  KapKacoB, W
npUMeEHeHNe B OCHOBHOM Habrnogaetcsa ans

OONnbLUMX  KOMMMEKCOB  MNN  OTAEnNbHbIX
YHUKanNbHbIX 06 LEKTOB.

Uenb: paspabotatb  9dEKTUBHLIN
anroput™M  onpefeneHns  pauMoHanbHoro
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cnocoba COefMHEHUS apmarypbl
BEPTUKaIbHbIX HeCyLLnX 3MeMeHTOB
MOHOMUTHOIO  >ene3obeTOHHOro  Kapkaca.
AnropuTM [ofkeH ObiTb MPUMEHUM BCEMM
yyacTHukamu cTpoutenbctea. Onpenenexuve
M WUCMONb30BaHME paumoHanbHOro crnocoba
coeaVHeHUs apMaTypbl MO3BONUT COKPATUTb
CPOKM  CTPOUTENbCTBA,  ONTUMMU3NPOBATb
TPYOOBbIE U PECYPCHbIE 3aTpaThl.

OcHoBHOM TeKcT. [lyTem npoBeneHus
paHXuUpoBaHUS (HaKTOPOB, BMMSIOLIKUX Ha
BbIGOP ONTUMarnbHOrO crnocoba CoeanHeHus:

apmaTypbl MEeToA0M 9KCMEepPTHOro
OLEeHMBaHMA yCTaHOBMEeHbl 7 Haubonee
BaXHbIX C TOYKM  3PEHMS  IKCNEPTOB
daktopoB. [Ana onpegeneHus  CTENeHu

COrnacoBaHHOCTU MHEHWA 3KCMepToB Obin
paccumtaH KoahPUUNEHT KOHKopZaumMuM Mo

cnegyoulen oopmyne:
K
Kkonk = 7—

P (1)
roe Kyonk — KO3MUUNEHT KOHKopAauuu;

K — cymma kBagpatoB anrebpanyeckux
pasHuL;

Kmax —  MakcumanbHO
3Ha4veHve CYMMbl
anrebpanyeckmx pasHuLl.

Ky onk =0.26 roBopuT 0 Hanuumm cnabon
CTeNeHN CornacoBaHHOCTU MeXay MHEHUAMU
3KCNepToB.

BO3MOXHO€E
KBagpaTtoB

Hanee OLlEHUM 3HAYMMOCTb
KoadbdmuneHta koHkopgauuu. [Ona  aTon
LenM WCYUCITUM KPUTEPUIA COrnacoBaHUs
MupcoHa (2, 3):

2 128

X =2 2)

mn(n+1)

2 1211574
T 14-14(1441) 47.24 (3)

BbluncrieHHbIN X2 cpaBHUM C TabIIMYHbIM
3HayeHMeM [ns 4yucna creneHen ceobofbl
K=n-1=14-1=13 n npu 3agaHHOM ypoOBHe
3HauyumocTn a = 0.05.

Tak kKak X2 pacyeTHbln  47.24>
TabnunyHoro (22.36203), To W = 0.26 -
BEMMYMHA He crniyyanHas, a noTomy
Nofny4YyeHHble pesynbTaTbl MMEKT CMbICIT U
MOryT  UCNONb30BaTbCsA B AalbHEWNLWmnX
nccnegoBaHuUsIX.

lMocne oueHkM nokasaTenen paHroBoun
KOoppensauun ycTaHOBMEHO, YTO 3KCMepThbl U3
pasnnYHbIX obnacren cTpouTenbcTBa
AOCTaTOMHO eauHbl Mexay cobow B OueHke
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dakTopoB. Hanbonee 3HaumMmble 7 hakToOpoB
C BbICOKOW [Joren BepoOATHOCTU OOSDKHbI
onpeaenatb cnocob coeanHeHus apmaTypbl,
NPUMEHMMBIA B KOHKPETHbIX Yycnosuax. Ho
BO3MOXHbI HEKOTOpbIE OTKIMOHEHMS OT HUX Mpu

Hanbonee noaxodsLuM cnocob coeguHeHus
apmaTtypbl  npakTtudeckn  ans  noboro
MOHONUTHOrO  Xene3obeTOHHOro  kapkaca
30aHus. AnNropuTM AOMKEeH OXBaTbiBaTb BCe
OCHOBHble CNocobbl CoeanHeHUs apmaTypbl,

NpoOBEeAEHNUN PAHXMPOBAHMA ANS KOHKPETHOro nerko  aganTupoBaTbCA  No4  pasHble
ob6bekta. [loaTomy paumoHanbHbiM ByaeT 00beKTbl, a Takke OblTb NPUMEHUMbIM
co3faHne KOMMMEKCHON MeToAMKM, KoTopas nobbim YYaCTHUKOM CTPOUTENBHOIO
nytem paspaboTkM anropytma onpegenut npouecca (puc.1).
BpeMﬂ BbIMNONMHEHUA coegnHeHnsA
>40 MURYT <5 MUHYT | 20 MUHYT
B0O3MOXXHOCTb MOHTaXa Kapkacamu
Oa l Het
EeEe——————————
MakcumansHasa gnvHa apmaTypHOro Kapkaca
sg oam 3m -

Bpems paboTbl OCHOBHOrO rpy30rnogbeMHOro MexaHuama

5]

20 MuHyT

2 MUHYTbI

I

BpeMﬂ BbIMNONTHEHNA KOHTPOMA Ka4yecTtea coeguHeHuns

N

10 MUHYT

|

1 MuHyTa

BO3MOXXHOCTb UCMOMb30BaAHNA TEPMUYECKN YNPOYHEHHOW apmaTtypbl

=

HeTt

Oda

HeobxogumocTb gononHuTensHoro obopyaoBaHus AnNs BbINONHEHUS CoOeauHEeHUs

LS

a

Het

ke

i

HeoBxoauMMoCcTs MCNoNb30BaHUA A0NONHUTENBHOrO 050pyAOBaHMﬂ B NOArOTOBUTENbHbLIA NEpUo,

5

Het

Oa

| Het

Bo3moOXHOCTb NPUMEHEHUA B CENCMUYECKNX panoHax

i

Het

Oa

B0O3MOXHOCTbL AeMOHTaXxa 1 NMOBTOPHOINO UCNoJsb30BaHUA Kapkaca

N

Oa 1 HeT
CoeguHeHue CoeaguHeHune CoeguHeHue
apmartypbl apmartypbl CaoeM,c;uHe:Iue apmartypbl
BaHHOLLOBHOW pe3bboBbIMU Bupaxnz:gx OBXUMHBLIMUN
cBapKkon My Tamm y mycpTammn

Puc.1. Aneopumm ebibopa onmumaribHo20 criocoba coeduHeHUs apmamypbi
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MpepnaraeTtcs cnepyoLas
nocrnegoBaTenbHOCTb AENCTBMI NO BbIGOpY
paunoHanbHOro cnocoba coeiHeHnst
apmartypsbl ons obbekra:

1) OueHunBaetca Kaxgbin daktop B
3aBMCMMOCTN OT MPUMEHUMOCTU 3HAYEHUA
dakTopa K YCMNoBWUSIM BbINONHEHUA paboT.
OueHka BbIMOMHAETCA BCEMMU YyYaCcTHUKaMu
cTpouTenbCcTBa (3akasunkom,
NPOEKTUPOBLLUMKOM B fMUe  [faBHOrO
KOHCTpYKTOpa, noapsiaydukom). Hanpumep,
Ana nepsoro gaktopa (Bpems BbINONHEHUS

CcoedVHeHus1) [AOns  3akasyuka, KOTOpPOMYy
KpallHe BaXHO KaKk MOXHO  ObicTpee
3aBepLlUnTb  CTPOMTENbLCTBO OObekTa MU

HayaTb MPOAaXV MOMELLEHWUA, NOAXOAALLMM
ABNSETCS BPEMS BbINONHEHUSI COeAMHEHNST 5
MUHYT, 4YTO XapaKTepHO AN COoeauMHEeHUs
apMaTypbl  BHaxnectky W  pe3bboBbIMK
MydpTamu. A ana nogpsgyvka, KOTOpPoMy
KparHe BaXHbIM SABMseTCA pacnpeneneHune
paboT no CTpouTENbHOM nnowagke npu
MaKcumarbHOM pasrpyske  MOHTaXHOro
rOpM30oHTa, B MyHKTE «MakCMMarbHasi ArvHa
apmMaTypHOro Kapkaca» Hanbonee
npvBnekaTenbHbIM ABASETCS BapuaHT «9 My,
XapakTepHbIl  TONMbKO  ANs  COeOUHEHVUS
apmaTtypbl MypTamMmm C  UUIMHOPUYECKOWN
pe3bbon. OueHka aKTOPOB BbINOMNHSAETCS
nyTemM MpPOCTaBNEHNs OTMETOK B KaKAOM
NMyHKTE B KOJMOHKEe, KOTOopasi COOTBETCTBYeT
onpegeneHHoMmy  crnocoby  coeauHeHus
apmaTypsbil.

2) Bblbupaetca cnocob coeguHeHus
apmMaTypbl,  KOMOHKa  KOTOpPOro  umeet
Haubornbllee KONMMYeCcTBO MNPOCTaBMNEHHbIX
OTMEeTOK. JTOoT cnocob OGyger ABNATbCA
Haubonee paunoHasnbHbIM M5 NPUMEHEHUS.
B cnyyae, ecnu Heckonbko cnocobos MMeroT
CXOXEee 4YNCro OTMETOK, Uin Belbop cnocoba
3aTpygHuTeneH, HeobxoaAMMO  MOMHOCTLIO
Bbl4EPKHYTb CMOCO6 C HAMMEHBLUMM YUCITIOM
OTMETOK KakK HaumeHee noaxogawun. Nocne
4yero nMNOBTOPUTb  OUEHKY TONbKO AN
ocTaBLUMxca cnocobos. [aHHyo onepauuio
MOXHO MOBTOPUTb HECKOMbKO pa3s, A0 TexX
nop, noka He 6yget BblIGpaH oguH cnocob.

3) PasHble y4acTHUKM CTpPOMUTENbLCTBA
Ha OTKPbITOM COBELaHWN CpaBHMBAOT
pe3ynbTaTbl CBOMX OLEHOK W NpuxogaT K
obwemy MHeHuwo. Ha paHHom aTane
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BO3MOXHa nepeoueHka akTopos
yyaCcTHMKaMu gna  npuxoga K  obwemy
MHeHu0. Hanpumep, npu ucnonb3osaHum 9-
M KapKacoB YyBeNnuyeHne CTOMMOCTU CTblKa
Ha 40% no cpaBHeHWIo ¢ 3-M Kapkacamun BCE
paBHO 6ygeT BbIFOAHLIM 3aka3duky W3-3a
3HAYMTENbHOr0 yMeHblleHus obuwero 4vucna
CTbIKOB. [1pn NpoTUBOpEYMBbLIX pesyrnbTaTax
OLEHOK [J0MyCTUMO BbINOSIHEHNE  OLIEHKU
BCEMU yyYyacTHUKamu cTpouTenbCcTBa
COBMECTHO, C OOOCHOBaHMEM  Kagoro
oTBeTa, cornacHo n.1 u 2 gaHHoOn MeToauKN.

4) Tlocne onpegeneHna Haubonee
NepcneKkTUBHOIO crnocoba coefuHeHns
apMaTypbl BbIMOMHAETCA ero oLueHKa Bcemu
y4yaCTHMKaMun CTpouTenbCcTBa Ha npegmeT
BO3MOXXHOCTM NPUMEHEHUS. Ecnu
npMMeHeHne 3aTpyagHEHO (Hanpumep,
3aKkynka o0opyaoBaHWs W/WNU  TEXHOMOrnn
Heuenecoobpa3Ha u3-3a Manblx 06bemoB
paboT), BbINOMHAETCA OLEHKa BO3MOXXHOCTMU
NPMMEHEHUs Takoro crnocoba C Uuenbko
onpegeneHnss onpaegaHHocTM. B cniyyae,
ecnm npUMeHeHne Hanbonee
nepcnekTMBHoro  cnocoba  HEBO3MOXHO
(Hanpumep, BblbpaH crnoco® BaHHOLLOBHOMO
cBapuBaHusa apMatypbl ANs UCMOMb30BaHUA
B CEICMUYECKOM panOHE CTPOUTENLCTBA), Ha
NyHKTEe 2 [aHHOro anroputma 3TOT cnocob
BblYEPKMBAETCS, U OLleHKa NOBTOPSETCS.

5) Ha artane, korga BeiOpaHHbIN cnocob
COeHEHUSA apMaTypbl ONTUMAaneH C TOYKU
3peHnss BCeX YYaCTHWKOB CTpOUTENbCTBa, a
ero nNpvMeHeHne BO3MOXHO, LiernecoobpasHo
N 9KOHOMWYECKN OnpaBAaHHO, NPUCTYNaT K
ero peanusauumu.

BbiBoAbI: PaspaboTaH anroputm
BblbOpa paunoHanbLHOro crnocoba
COeAMHEHUs apMaTypbl, NPUMEHUMbI BCEMMU
y4YacTHUKaMu cTpouTenscTBa -
NOAPSAYNKOM, NPOEKTUPOBLLMKOM,
3aKas3ynkoM. [aHHbIN anroputMm MNO3BOSNUT
OTBETCTBEHHO NoAxoauTb K npobneme
BblOOpa onTuMarnbHOro cnocoba coeguHeHus
apmaTypbl, 9KOHOMUTb 3HauMTENbHbIE
pecypcbl Ha aTane BO3BEe4EHNS MOHOSIMTHOrO
Xene3obeTOHHOro Kapkaca 3gaHus, a Takke

COBEpLLEHCTBOBATb cyllecTByoLne
TEXHONMOMMN CTPOUTENbCTBA C MOBbILEHNEM
nx 3P PEKTUBHOCTH.
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AHOTALIA

Pospobnerutli anzopumm 8U3HAYEHHS
pauyioHaribHO20 criocoby 3'c¢OHaHHs
apmamypu 8epmukarsbHUX Hecy4qux

esieMeHmMi8 MOHOJTIIMHO20 3ani306emoHH020
Kapkacy. Aneopumm adanmosaHul  Ons
3acmocygeaHHs ycima y4yacHukamu
bydisHuymea Ha emari pPOeKmMyeaHHs |
oxonoe Halbinbw egekmusHi criocobu
3'e0HaHHsA  apmamypu -  8aHHOWOBHEe
3e8aprosaHHs, 3'€OHaHHS 8HarycK, a Mmakox
mexaHidHi 3'eOHaHHS apmamypu pisbbosumu i
obmuckHumu Mycpmamu. B pesynbmami
onmumisyromeCss  eumpamu  mpydosux i
mMamepianbHUX  pecypcie, a makox
cKopouytombcs mepmiHu bydisHuymea.

Knoyosi crnoea: apmamypa, 3'€0HaHHS,
aneopumm, paHXupyeaHHsl, pauioHanbHUU,
Kapkac, MoHmax, My¢gmul.

ANNOTATION

Algorithm of determination of rational
method of connection of armature of vertical
bearing elements of monolithic reinforce-
concrete framework is worked out. Algorithm
is adapted for application by all participants of
building on the stage of planning and
embraces the most effective methods of
connection of armature is the tub-seam
welding, lap-joint, and also mechanical
connections of armature by the threaded and
crimp muffs. The expenses of labour and
material resources are optimized as a result,
and also building terms grow short.

Keywords: fittings, connection algorithm
rankings, rational, frame assembly, clutch.
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CO3JAHNE HECHLEMHOMU OIAJTYBKMN
AJ151 BO3BELEHWA XXKEJIE3OBETOHHbIX
KOHCTPYKLUW MOJ1TYCOEPUYECKOU
®OPMbI

PaccmompeHbi crnocobel
gopmuposaHusi rnonyceepuyeckoul
108epxHoOCMu ¢ MPUMEHeHUeM haxeepKo8bIX
cucmemM. CpagHeHbl pasfiuyHble eapuaHmebl
packposs jsiucma neHornonucmuposna  0ns
u320MoerieHUs1 Heu3enekaembix eknaobiwed.
lMpusedeHa mexHoOMo2UA  U320MOB/EHUS
eknadbiwel  mpeyaoribHoU  popMbl U3
rneHoronucmuporna, obecneyusarowjasi
yMeHbWweHue  omxodoe  fpu  packpoe
M/10CK020 rPSIMOY20/1b6HO20 nucma
rneHononucmuporsa. lNony4eHo MuHUManbHoe
Konu4yecmeo 3/1eMeHmo8 8 copmamMeHme
0151 u32omoerieHUsI HeCbeMHOU onasybKu.

Knroyeeblie cnoea: Heussrnekaembll
ekaldbiw, rnonycghepuyeckasi ¢opma,
HecbeMHas ornasybka, neHonoaucmuporn.

BeedeHue. [1ns co3aaHns yHUKanbHbIX

apXUTEKTYPHbIX dopm NPUMeEHSI0TCA
NPOCTPaHCTBEHHbIE Xene3obeToHHble
KOHCTPYKLMN CO CROXHOW TreoMeTpudeckomn
dopmom [1-3]. Mpn  aTtom, nepeg
NPOEKTUPOBLLMKAMM n cTpouTensamm

BO3HMKAIOT pasnmyHble TEXHUYECKNE 3adaun,
CBsI3aHHblE C W3rOTOBMIEHNEM U CHWXKEHUEM
CTOMMOCTM oOnanybku, UMEIOLLEn CITOXHYIO
reoMeTpuio, co3gaHuem apMaTypHbIX
KapkacoB, B TOM 4uCrie, U1 CaMOHeCyLmX, a
TakKxke C npoueccom 6eTOHMpOBaHUS 1 T.4.

AHanus nyonukauun. Nposegem cpae-
HUTENbHBLIN aHanu3 cnocoboB BO3BeOEHUSA
KynosioobpasHbiX 30aHui U KPUBONMHEWHbIX
KOHCTPYKUMIA M3 MOHOMUTHOTO >kene3obeToHa.
OaHum n3 cnocoboB Bo3BeaeHNA TOHKOCTEH-
HbIX NPOCTPaHCTBEHHbIX KOHCTPYKLMI
ABNSAETCH WCMNOMNb30BaHME MHEBMaTUYECKON
onany6km [4-6], KoTopas nosponsieT
BO3BOAUTb Xerne3obeToHHble 34aHus CTPOro
onpegeneHHon hopmsbil.

36

Cnegyrowmm cnocobom BO3BeOEHUS
TOHKOCTEHHbIX NPOCTPaHCTBEHHbIX
KOHCTPYKUUN  sIBNSIETCS  UCMNONb30BaHWeE
CaMOHECYLUMX KapkacoB WM OCTOBOB C
YaCTUYHbIM  WMNWU  MOMHbIM  OTKas3oM  OT
npumeHeHus  onanybkm [7-9].  OpgHako,
UMEKTCH CYLLECTBEHHbIE OFpaHU4YeHUs B
NPUMEHEHUMN, CBSI3aHHbIE C HEAOCTaTOYHOM
Hecylle  CnocoBOHOCTbID  CaMOHECYLLEro
Kapkaca unM OCTOBa, W3-3a MNpPUMEHEHUS
apMMpoBaHMs  MPOBOJSIOYHBLIMU  CETKaMW,
pasgeneHvs Ha YacTu apMaTypHOro Kapkaca
TENMON30NALUNOHHBLIM CIIOEM, YTO NPUBOANT K
NPUMEHEHUIO nerknx 0eToHOB ans
GeToHMpOoBaHUS, a Takke c
HepauuoHarnbHbIM pacxo4oM MeTanna 3a
cYyeT nNPUMEHEHUs MNpPOKaTHbIX 3NEMEHTOB
nnm OYeHb CIOXXHON cucTemonm
apMnpoBaHus.

B nocnegHee Bpems BO BCEM MMUpe
NpoBOAATCA  UCCNedoBaHMsi U OMbITHO-
NPOMbILLMNEHHbIE BHeapeHnsa TexHonornn 3D-
MogenunposaHua U 3D-neyatn Ans cosgaHus
YHUKamnbHbIX ~ apXUTEKTYpHbIX dopm  Ons
34aHUNA CrOXHOW reoMeTpu4eckon opmbl.
OpHako  OONbLIMHCTBO  TEXHOMOMMW  C
NPUMeEHeHNeM 3D-npuHTEpPOB B
CTpoOUTENbLCTBE, NOKa TPebyT ganbHEenWnx
nccnegoBaHUM A4S NPOMBILLNIEHHOrO 3anycka
[10-13].

ABTOpamu paspaboTaHa apXUTEKTYPHO-
cTpoutenbHas cuctema «MoHodaHTy [14], B
KOoTopoM And  BO3BedeHWA  34aHun wn
COOpPYXeHUM KPUBOJTMHENHON dopMbl
NPUMEHEH CaMOHECYLLNA OCTOB, COCTOSALLUI
M3  MPOCTPAHCTBEHHOIO  KPUBOSIMHENHOO
apMaTypHOro kKapkaca W HeusBrekaemblX
BKMNagplwen-nyctotoobpasoBaTenen,
BbINMOSIHEHHbLIX W3 MEHONONUCTUpoONna unu
MWUHepanbHON BaTbl (BHYTPEHHAS HECbEMHAs
onany6ka), dopMUpPYIOLLINX 3aaHHy
reoOMeTpui0  KOHCTPYKUMM U ABNSAIOLLMXCH
9KpaHOM, Ha KOTOpbIM C [ABYX CTOPOH

HabpbI3rnBaeTcs MOKPbIM cnocobom
TOpKpeT-0eTOHHadA cmecb [15]. 3asopbl
mMexagy  BKragplwamy  ans  CO34aHus

CMMOLUHOro 3KpaHa 3aKpblBalOT CETKaMu Tuna
«pabuubl» UNK NPOCEYHOro nucTa.

3a cyeT NpMMeHeHnss NPOCTPaHCTBEHHOM
KOHCTPYKUMN apmaTypHOro Kapkaca, npeg-
cTaBnsoLwiero cobom BHelwwHWE 0DOOMNOYKU U
CUCTEMY NIOCKUX pebep, coequHSALWMX KX,



