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(54) 3ANI3BOBETOHHA KECOHHA MJIUTA NEPEKPUTTA, BUTOTOBJIEHA METOAOM 3D-[PYKY

(57) Pedpepar:

3anizobeToHHa KecoHHa nnuTa NepekpuTTd, BuroToBreHa metogom 3D-Apyky, cknagaetbcsa 3
BGeToHHOro Tinma NNUTKU, B SKOMY PO3MillleHi apmaTypHi eneMmeHTW. Tino nNAMTW Ha CBOIA HWXHIN
MOBEPXHi MICTUTb CMCTEMY MNOMEPEeYHUX i NOo3JoBXHIX pebep, Aki POpMYylOTb KECOHW. ApMaTypHi
enemMeHTM B LEHTpi Tina nnuTW BWKOHaHI y BUrMSAi apMaTypHOi CiTkn, a B pebpax - y Burnsgi
NO3A0BXHIX apMaTypHUX CTPWXKHIB | KyTOBUX apMaTypHUX enemeHTiB. [10300BXHI apMaTypHi CTPUXHI
po3MilLeHi B pebpax nonapHo Ta 3'egHaHi Mixx coboto KyTOBMMU apMaTypHUMU eNeMeHTaMu B MicLsax

nepetuHy pebep.
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KopucHa mogenb Hanexutb Ao ranysi 6ygiBHULTBA Ta MOXe OyTW BUKOPUCTAHa Mpu BUFOTOBIIEHHI
3anizo6eTOHHOI KECOHHOI NNUTKU NepekpuTTsa metogom 3D apyky.

Binoma 3anizobeToHHa nnuta nepekputts [1], WO Mae pebpucTy KOHCTPYKLiO Ta BUrOTOBNSAETHCS
B 3aBOACbKMX YMOBaXx i3 3aCTOCYBaHHAM apMaTypHWUX KapkaciB Ta GeTOHHOI CyMmilli, yknageHoi y
dopmMKu 3 nornepeyHnUMU Ta No3[OoBXHIMU pebpamu. Pebpucrta dopma nnntyv OO3BOMSE 3MEHLLMTU
BUTpaTn GeToHy npu 36epexeHHi HeobXiaHOT Hecy4oi 34aTHOCTI Ta >KOPCTKOCTI, a TakoX 306inbLuye
NponbOTH, L0 NEPEKPUBAIOTHLCH.

Heponikom Takoi KOHCTPYKUii NANTU € 3HaYHIi BUTPATU Ha BUrOTOBIIEHHS Ta YTPUMaHHS onanyoku
CKNagHOoi KoHdirypauii, obmexeHHs1 y BapiaTMBHOCTI oopMuM Ta rabapuTiB MnuT, a TakoX BMCOKa
MaTepianoeMHICTb Yy MOPIBHSAHHI 3 Binbl Cy4aCHUMMU MYCTOTHUMMU Y KECOHHUMK nnuTamu. Kpim Toro,
3HayHa Maca enemeHTIB YCKNafHIE TPaHCMOPTYBaHHA Ta MOHTaX, WO MpU3BOAUTb OO0 AOAATKOBUX
NOFICTUYHMX | BUPOOHMYNX BUTpPAT.

Haibinbwl 6nM3bKMM  aHamnorom KOPWUCHOI Mogerni € 3anisobeToHHa nnuTa MNepekpuTTs,
BurotosneHa metogom 3D-gpyky [2]. Bigoma 3anisobeToHHa nnuTa NepekputTs CKMagaeTbcs 3
OeToHHOro Tina NNUTW Ta apMaTypHUX eneMeHTiB. Taka nnuTa nepekputTss € pebpuctoro, B SKiN
reomeTpia pebep BU3HAYAETLCA TPAEKTOPIAMMU TOMOBHUX 3rMHANBHUX MOMEHTIB, a po3Mipu
ONTMMI3yOTbCA 32 AOMOMOrO MeTody CKiHYEHHUX enemeHTiB. KOHCTpykuis go3sonse dopmyBaTtu
iHOMBiQyanbHi KOHIrypauii NAnT 3anexHo Big HaBaHTaXKEHHSA Ta cxemMu onop, 3abesnevyroum cyTTese
3MeHLWeHHs BuTpaT martepiany. OgHak, nonpu BUCOKY e(eKTMBHICTb reoMeTpii pebpuctoi nnutu,
HagpykoBaHoi 3a gonomorot 3D-gpyky (3DCP), KOHCTpyKuUiss nnuTu noTpebye [oaaTtkoBoro
NIACUNEHHST Y MIiCUAX KOHLEHTpaUil HanpyxeHb, 30KpeMa B 30Hax obnupaHHsi Ta npu gii 3CyBHUX
3yCurb.

B ocHoBy kopucHOI Mogeni nocTaBneHa 3agada 3MEHLIEHHS Macu 3anizo0eToOHHOI MnuTH
nepekpuTTd Ta BUTpaTN MaTepianis, a TakoX NigBULLEHHSA MILHOCTI Ta XXOPCTKOCTI NnuMTW. [JooaTKkoBOO
3agavelo KOPUCHOI Moderni € MOXIUBICTb (POPMYBaHHS CKagHOI BHYTPILIHBOI reoMeTpii nnutn Ta
CMpPOLLEHNI NPOLLEC BUrOTOBIEHHS.

MoctaBneHa 3agaya BUPILYETbCA TUM, WO Y 3ani3o0EeTOHHI KECOHHIN nnuTi nepekpuTTs,
BUroTOBINEHIN MeTogom 3D-gpyky, WO cknagaetbca 3 6ETOHHOro Tinma NAuTWU, B SKOMY PO3MilLEHi
apMaTypHi enemMeHTu, 3rigHO 3 KOPUCHOK MOZENI0, TiflO MAUTM Ha CBOIW HWXHIA MOBEPXHI MICTUTb
cucTeMy MonepeydHnX i No3A0BXKHIX pebep, Ski PopMYOTb KECOHW, MPU LbOMY apMaTypHi eNeMeHTu B
LUEeHTpi Tina NnMTWU BUKOHAHI y BUIMS4i apMaTypHOI CiTkM, a B pebpax - y BUrMs4i NoB3O0BXKHIX
apMaTypHUX CTPWXKHIB i KYTOBUX apmaTypHUX €NeMEeHTIB, NPMYOMY MO340BXKHI apMaTypHi CTPWXKHI
po3MilLieHi B pebpax nonapHo Ta 3'egHaHi Mixx coboo KyTOBMMM apMaTypHUMK eflieMEHTaMUN B MiCLISAX
nepeTuHy pebep.

3MeHLLEeHHA Macu NNUTK Ta BUTpaTW MaTepianiB JOCAralnTbCA 3a paxyHOK ONTMMi30BaHoOT dhopmMu
KecoHiB. Popma Ta po3mipu KECOHIB BM3HaAYalOTbCA 3a pe3yrnbTataMu KOMMN'IOTEPHOrO MOAEMOBaHHS,
SIke BpaxOBYE PO3MOAiN HaBaHTaXeHHA Ta HeobXxigHy »opcTkicTb nnutu. OnTumizoBaHa KeCOHHa
dopma CTBOpPHOE paLioHanbHy BHYTPILIHIO CTPYKTYPY, LLO OO3BOMSIE CKOPOTUTU BUTpaTU BETOHY A0
30 % nopiBHsAHO 3 aHanoramu. [ooaTtkoBO, KOpUCHA MOAENb OO03BOMSE CTBOPHOBATU KOHCTPYKLIi 3i
3MiHHOK BUCOTOK Ta (POPMOIO KECOHIB Y MeXax OfHI€l MnuTu, Wo 3abe3neyye TOYHE PO3MILLEHHS
MaTepiany nuiie Tam, e Le HeobxigHo Ans Hecyyoi 34aTHOCTI.

MigBuLLEHHA MILHOCTI Ta >KOPCTKOCTI NMUTU [JOCAralTbCsA 3a pPaxyHOK KOMN'HOTEPHOro
MOJESNIOBaHHS, L0 [O03BOMSE BM3HAYUTM | peanidyBatM Taky (popMy KECOHiB Ta po3aTallyBaTu
apmaTtypy B 30Hax HambinbLUMX HaMpPYyXeHb, WO A€ 3MOry SIK HalKpalle crnpaBnATMCA 3 po3nogifiom
HaBaHTaXeHHs | 3abe3neyvye HeoOXiaAHY XXOPCTKICTb.

MoxnuBicTb OPMYBaHHS CKNagHOT BHYTPILLHBLOI reoMeTpil NAUTK, HEAOCSXKHOT ANgA TpaguuiiHuX
MeTofiB, AOCAraeTbCsA 3a paxyHOK TexHonorii nowaposol ekcTpysii (3D-apyky, Wo [o3sonde
dopmyBaTU CKNagHy BHYTPILIHIO reOMeTpilo, WO HEeMOXNMBO abo € HaA3BMYaWHO AOPOrMM Mpu
BMKOPUCTaHHI TpaaumuiiHmx oopmM Ta onanyokun cknagHoi KoHirypadii) Ta aganTuBHOCTI (MOXIMBOCTI
OpMYBaHHSI KOHCTPYKL,iM 3i 3MiIHHOIO BMCOTOH Ta hOPMOIO KECOHIB Y MeXax OgHiel nnnTu).

CrpoLeHHs1 npouecy BUIrOTOBMEHHS MIWTK, 3@ PaxyHOK BUKOPUCTaHHA TexHormorii 3D-apyky,
MOBHICTIO ycyBae noTpeby B onanybui Ta po3nanybui Ta 4O3BONSAE BUrOTOBNEHHS Be3nocepeHbo Ha
OyaiBensHOMY MarigaH4mKy.

KopuncHa moaenb NOsICHIETLCA rpadivHnMM MaTepianamu.

Ha cir. 1 - 300paxeHa 3anizobeToHHa KeCOHHa NnuTa NepekpuTTs, BUrotoBrneHa metogom 3D-
OPYKY B aKCOHOMETPIl.

Ha dir. 2 npencraBneHun Burnag 3HU3y 3anisobeTOHHOI NNUTM MEepekpuTTs 3i CXEMOH
apMyBaHHS.

Ha cpir. 3 nokasaHuin nonepeyvHnin po3pia NINTN NEPEKPUTTS.

KopucHa mopgenb pgani Oyge npointocTpoBaHa MpUKNagoM 3arni3o0eTOHHOI KECOHHOI MnnTn



10

15

20

25

30

35

40

UA 162998 U

nepekpuTTd, BUrotosneHoi metogom 3D-apyky. Llen npuknag He NMOBMHEH po3rnsagaTtucs, K Takum,
L0 OBMeEXYE KOPUCHY MOoAeNb.

3anizobeToHHa NnuTa NepekpuTTs, BUrotoBneHa metoaom 3D-ApyKy, cknagaeTbca 3 GETOHHOro
Tina 1 nNuTN, B SIKOMY PO3MilLleHi apmaTypHi eneMeHTu. [puyomy Tino 1 nNAMTM Ha CBOIN HWXHIN
NOBEPXHi MICTUTb CUCTEMY MOMepeYvHuX i NO3A0BXHIX pebep 3, aki popmyoTb KecoHn 6. Kpim Toro,
apMaTypHi enemMeHTu B LeHTpi Tina 1 nnvTu BUKOHaHI y BUIMA4i apmaTypHOI CiTku 2, a B pebpax 3 - y
BUrMNSAI NOB3AOBXHIX apMaTypHUX CTPWXKHIB 4 | KyTOBMX apmaTypHux enemeHtiB 5. [Mpuyomy,
No340BXHi apMaTypHi CTpWXHi 4 po3MillleHi B pebpax 3 nonapHo Ta 3'egHaHi Mk cob0t0 KyTOBUMM
apmaTypHMMK efieMeHTamu 5 B Micuax nepeTuHy pebep 3.

BurotoBneHHsa 3anisobeTOHHOI KEeCOHHOI NNUTU MNEepPekpUTTs 34INCHIoTL 33  AO0MNOMOroH
BenunkorabaputHoro 3D-npuHTEpa, KU NOLIAPOBO eKCTpaaye creuianizoBaHy 6eTOHHY cymiw. [pyk
BUKOHYIOTb B MepeBepHYTOMY MOSIOXEHHI. [Mpouec nouMHaeTbCsa 3 NiarotoBkm umdposoi 3D-moaeni
nNaMTM 3 ONTUMI30BAHOK FEOMETPIEID KECOHIB Ta CnancuHry mogeni gnga noganblioro apyky. llicns
YOro BCTaHOBMNIOOTb APYKAPChKUA KOMMNIEKC Ta NPOBOASATL MOr0 HanaluTyBaHHs.

Mepwunm Ta KMYOBUM €TarnoMm BUFOTOBMEHHS € MOCMigOBHE APYKYBAHHA Tina 1 nnutu, Kyan B
LEeHTp MK LapamMu iHTEerpylTb apMaTypHy CiTKy 2. HacTynHum eTanom € ApyK nonepeyvHux Ta
no3goBxHix pebep 3, Wwo dopmMytoTb KecoHn 6. B pebpa 3 iHTerpytoTb NO3A0BXKHI apMaTypHi CTPUKHI
4, Wo po3milwyoTb nonapHo. B micusax nepetnHy pebep 3 iHTErpytoTb KyTOBi apMaTypHi eneMeHTn 5
Ans 3'€QHaHHSa MO3[0BXHIX apMaTypHUX CTpwxHiB 4 Mk coborw. Popmy Ta po3mipy KecoHiB 6
BM3HA4aloTb 3a pe3ynbTataMu KOMM'IOTEPHOr0 MOLESIOBaHHS, L0 BPaxoBYeE PO3MNOAiIN HaBaHTaXXEHHS
Ta HeoOxigHy »opcTkicTb. [licna gpyky Ta iHTerpauii apmaTypHUX €neMeHTiB Yy Tino nnuvtu -
BinbyBaeTbca goaatkoBa obpobka Ta gornsg 3a 6eToHoM, A0 Habopy MILHOCTI Ta nepeBepTaHHs
NAUTK Y NPOEKTHE NOMOXEHHS.

TakMM 4MHOM, OCOGNUBICTIO KOHCTPYKLUii 3ani3ob6eTOHHOI KEeCOHHOI NNUTU NEepekpUTTa €
3MeHweHHs Butpatn 6eToHy 0o 30 %, MOXNMBICTL POPMYBaHHSA CKMaAHOI BHYTPILWHLOT CTPYKTYpH,
HEJOCSPKHOI ANA TpaguuinHMX MeTOoAiB, a TakoX NiABULLEHHSI MILHOCTI W >XOPCTKOCTI MPU 3HMKEHIN
Maci nnnTu.
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®OPMYIA KOPVUCHOI MOJESI

3anizobeToHHa KeCoHHa nnuTa NepekpuTTs, BUroTosreHa metogom 3D-ApyKy, WO CKMagaeTbes 3
©€eTOHHOro Tina MnuMTKU, B AKOMY PO3MilLleHi apMaTypHi eNeMeHTH, sika BiAPI3HAETbLCA TUM, LWO Tino
MANTU Ha CBOIN HWXHIN NOBEPXHI MICTUTb CUCTEMY MOMepeyvHMX i N030BXHIX pebep, ski hopmMyoTb
KeCOHU, Mp1 LbOMY apMaTypHi eneMeHTU B LeHTPI Tina NAnMTn BUKOHaHI Y BUrMSAi apMaTypHOI CiTku, a
B pebpax - y BUrNsai NO340BXHIX apMaTypHUX CTPWDKHIB i KYTOBUX apMaTypHUX eNeMEHTIB, Mpu4omy
NO34OBXHI apMaTypHi CTPWKHI po3milleHi B pebpax nomapHo Ta 3'edHaHi Mk cODOH KyTOBUMM
apmaTypHMMM efleMeHTaMK B MiCLISIX NepeTuHy pedep.
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