YKPAIHA o UA 11109332 13U
(51) MK
EO02D 27/12 (2006.01)
E02D 27/14 (2006.01)
EO02D 27/32 (2006.01)
E02D 27/34 (2006.01)

—
RS
[Nz

OEPXABHA CITYXXBA
IHTENEKTYAJbHOI
BITACHOCTI
YKPAIHU

(12) ONMC OO NATEHTY HA KOPUCHY MOJIEJ1b

(21) Howmep 3asBku: u 2016 01189 (72) BuHaxigHuUk(n):
(22) Data noganks saseki:  11.02.2016 OsayeHko KOpin Togocinosuy (UA)
(24) Darta, 3 siKoi € unHHAMKM 25.08.2016 (73) Bnachuk(n): N
npasa Ha KOPUCHY OsyeHko KOpin Topocinosuy,
mogenb: 6yn. Cnasw, 4, k8. 15, M. [JHINpoNeTpoBCbK,
(46) Mybnikavis BinomocTelt 25.08.2016, Bron.Ne 16 49100 (UA)
npo BMAa4y naTeHTy: (74) TpencTaBHUK:
CanbHikoB BAvecnaB IBaHOBMY, peecTp.
Ne274

(54) CNOCIB 3BEAEHHA NANBbOBO-MIUTHOIO ®YHOAMEHTY BYAIBII

(57) Pedpepar:

Cnoci6 3BegeHHs NanbOBO-NAWTHOrO (byHAaMeHTy OyAiBmni BKMIOYAE BMKOHAHHS nanb B IPYHTI Ta
NAUTU-POCTBEPKY 3 HACKPI3HUMW OTBOPaMM AN NPOXoAy narnkb i3 3anueHHsAM 3a30piB HaBKOSO ronis
nanb, 3BeAdeHHs 6yaiBni 3 0BTUCKaHHAM I'pYHTY Mig NAUTOK-pPOCTBEPKOM Barow 6yaisni i navTu-
POCTBEPKY, KOHTPOMbOBaHe MoOMepeaHE HaBaHTaXEHHs Manb BiAHOCHO MMAMTU-POCTBEPKY 3a
AOMOMOroK  AOMKPaTHUX CUCTEM, WO MnepedalTs 3ycunnsa AOoAaBnioBaHHA Ha Ui nani, Ta
3aMOHOrMIYyBaHHA 3a30piB HABKOMO rofie nanb TBepAHy4YMM Matepianom. [licna BUKOHaHHA nanb B
I'PYHTI Ta NNUTU-POCTBEPKY 3 HACKPi3HUMU OTBOpaMM ANd NpoxoAdy nanb i3 3anulieHHAM 3a30piB
HaBKONO roniB nanb, CNoYaTKy rpyny CyMiXHUX Nanb TUMYacoBO BUKOPUCTOBYIOTb AK aHKepHi nani,
Onsa 4oro ixX 3asganerigb TMMYacoBO CKPINMSATb 3 MAMTOK-POCTBEPKOM erieMeHTaMu KpinneHHs,
nicrs 4Yoro BUKOHYHOTb KOHTPONbOBaHe MonepefHe OOHOCTYMiHYacTe HaBaHTaXeHHs BUOpaHoi Ans
yboro nani 3ycunnsam, piBHumM 80-100 % rpaHU4HOI Hecy4yoi 34aTHOCTI nani BiAHOCHO NNUTU-
POCTBEPKY, CKPIMMEHOI 3 aHKepHMMM Mansmu, 3a JOMOMOrol AOMKPaTHUX CUCTEM, WO nepeaarTb
3ycunns AOAaBMIOBaHHS Ha L0 nanto, NoTiM MiCrs HaBaHTaXXEHHS Uiel nani 3aragaHy rpyny aHKepHMX
nanb Big'€QHYIOTb Big NNUTU-POCTBEPKY i AEMOHTYHOTb 3HIMHI YaCTWMHU iX eNeMEHTIB KpIiNMeHHs, a
TaKOX 3HIMHI YaCTUHM OOMKpaTHMX CMCTEM HaBaHTaXKeHOi Mmani, NPUYomy Mpouec HaBaHTaXeHHS
HWKMX Manb 3ycunnsaMm OOAaBriiOBaHHS MOBTOPKOKTbL A0 TWX Mip, OOKM OydyTb 3ragaHum YMHOM
HaBaHTaXeHi yci nani oyHaameHTy, Nicns 4Yoro BUKOHYIOTb 3BeeHHS OyaiBni 3 06TUCKAHHAM I'pyHTY
nig NnUTOK-pOCTBEPKOM Barok OyAiBni i NAMTU-pOCTBEPKY, @ NOTIM, NPU OOCATHEHHi 0BTUCKaHHSA
r'pyHTYy Baroto OygiBni i NNUTU-POCTBEPKY [0 BENWYUHM HamnpyxeHb, WO BignoeigaioTe 60-80 %
pO3paxyHKOBOI HECYYOl 34aTHOCTi OCHOBU, BUKOHYIOTb 3aMOHOMIYYBaHHS 3a30piB HABKOIIO roniB nanb
TBEPAHYYMM MaTepianom.
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KopucHa mogenb Hanexutb go byaiBHWUTBa, a came A0 (byHAaMeHTOOyayBaHHS, i Moxe ByTu
BMKOPUCTaHa Mpu 3BeAEeHHI NanbOBO-NMUTHUX (PyHOAAMEHTIB, @ TaKOX MMAUTHO-NanbOBUX Ta iHLWIKNX
nanboBuX yHOamMeHTiB OyaiBenb B PiBHOMAHITHMX, 30KpeMa CKIagHUX reosloriYHMX YMOBaX,
Hacamnepepn Ha HepiBHOMIpPHO AedopMOBaHUX OCHOBAX.

Bigomnii cnoci6 3BedeHHs MNMTHO-ManboBOro dyHaameHTy OyaiBni, 3a skum  criodaTtky
BMALUTOBYHOTb Nani B I'PyHTi, BUKOHYIOTb NAIUTY Ha MOBEPXHi I'PYHTY i3 3anULLIEHHAM 3a30piB HAaBKOJSIO
ronie nanb, NPy LbOMY BUKOHYIOTb 3BeAEHHS OyaiBni, 3 06TUCKAHHAM MAWUTK | YLWINBHEHHAM T'PYHTY
nig Hew HaBaHTaXeHHsAM 3BedeHoi OyaiBni, MiCNA 4YOro BMKOHYIOTb KOHTPONbOBAHE MonepegHe
HaBaHTaXXeHHHA Narnb 3a AOMOMOrol AOMKPaTHUX CUCTEM, L0 nepefatoTb 3YCUNMS HaBaHTaXKEHHS
nanb Ha enemeHTn 3BegeHoi Oyaisni [UAL108590C2. Cnocib 3BegeHHs NAMTHO-Nanb0BOro
dyHaameHTy 6yaisni / Ceain B.J1., Bikyc K.M. E02D 27/12, E02D 27/32, E02D 27/34, 12.05.2015,
aHanor] ,[1].

OcobnuBicTio LUpOro cnocoby € Te, WO NiCrs BUKOHAHHA NAWTU BUKOHYIOTb 3aMOYYBaHHSA LUapiB
I'PYHTY pianHOO, a 3BeaeHHA byaieni BigbyBaeTbCa 0OQHOYACHO Ta NICMS BUKOHAHHSA KOHTPOSbOBAHOIO
nonepefHbLOro HaBaHTaXEHHs Nanb, fiKe XapakTepusyeTbCA TaKOX pPO3BaHTaXEHHAM nanb i iX
"BignoYmMHKOM", NMpuMyYoMy npouec "HaBaHTaXeHHS-pPO3BaHTaXEHHSI-BiANOYMHOK" nanb BiaOyBaeTbCs
Aekinbka pasiB, i nicns 3aBeplUeHHs OyaiBHUUTBA JOMKpaTHI CUCTEMM 3anuialoTb NSt PErynioBaHHS
Aedopmadin 6yaisni, 3 noganbLWMM 3anoBHEHHSIM MYCTOT Mig NNIMTOK MaTepianom, K1 TBepaHe.

OcCHOBHUMM HegoMikamMun Bi4oMoro cnocoby € HacTyrHi.

Mo-neple, B onepauii BUKOHaHHS 3aMOYYBaHHSA LWapiB I'PYHTY PiOMHOK NICNS BMKOHAHHA NAUTH
He PO3’ACHEHO, SIK rapaHTYETbCS OAHOPIAHICTb 3aMOYyBaHHS. Bigomi cnocobu 3amovyBaHHS:

- 0O noyaTKy 3BefeHHs byaisni;

- micnsa 3BefeHHA Oyaisni 3 nepegavero NigBULLIEHMX HaMNpyXXeHb (MeToa kepoBaHux aechopmalin
1971 poky);

- 3 YLWiNbHEHO I'PYHTOBOKO NOAYLUKOK NiACUNEHHS;

- 3 rigpoBMnbyxamm 3 NEPEKPUTTAM I'PYHTOBOIO MOAYLLIKOK.

B ycix umx cnocobax 3amMouvyBaHHS BENOCb Yepe3 ApPEHaXHWI Liap, Y4 ApeHaxHi CBEpAJIOBUHM.
Mopava piguHM Yepes 3arnubneHi Tpyou 6e3 apeHaxy Oe3nocepefHbO B I'PYHT BUKIMYE PO3MUBU
I'PYHTY.

Mo-apyre, ponb 6yaiBni B npoueci nonepeHbOro HaBaHTaXXeHHs Narnb NOABINMHA - 3 04HOro BoKYy i
Bara, Lo 3abe3neyye HaBaHTaXEHHS, 3 APYroro CNPUAHATTA 3yCuUIb, siki NepeaalTbCs Big OOMKpaTiB
YN OOMKpaTHUX CUCTEM Ha KOHCTpYKUii Oyaisni. Lli 3ycunnsa cniBcTaBHi 3 HeCy4ol 34aTtHICTioO nani i
yacto nepesepwytoTb 2000-3000 kH (200-300 T), i iX CNpPUAHATTA Han4yacTille BWUIMBAETLCA B
NpobnemMun 3Ha4yHOro MNiACUMEHHs 3BedeHMX KOHCTPYKLin Byaisni. Tomy Binbl edekTnBHe nonepegHe
HaBaHTaXeHHs BWKOHyBaTW MpWM MakcumanbHO TFOTOBOMY Kapkaci Oyaisni, skui i 3abesnedvye
MakcuMarbHy Bary i 3gateH cnpunmaTun 3ycunns Bif JOMKpaTiB.

Mo-TpeTe, BUKOPUCTaAHHA onepauin "HaBaHTaXeHHA-po3BaHTaXeHHa" i "BiAnOYMHOK" narb, Hi4YMM
He obrpyHToBaHe. Tvm Oinblw Aekinbka pasiB. Mpu LUbOMY NOHATTS "BiANOYMHOK" Narnb HanNexuTb
Tinekn gns 3abvBHMX nanb. [OTiM po3BaHTaXWTU Nank OO Hyns He BOaAcTbCA, TOMY WO nani
BKITIOYaOTbCA B pobOTYy $SK BepTUKanbHE apMyBaHHA OCHOBM 3a[40Bro [0 3'€4HaHHA roniB 3
pocTBEpKOM Mo Mipi 3BegeHHs Oyaisni. He 3a3HayeHo, AKMM YMHOM Ui onepauii BUKOHYHOTBCA nicns
3’eQHaHHSA nanb 3 pocTBepkoM. KpiM po3TaryBaHHs TpuMBamnocTi, a ANns nNpocigawyux r'pyHTIB,
HanyacTile FMUHUCTUX, KOXeH eTan "BignoymHKY" no Hopmam ckragae cyTTesi wictb Ao (ACTY b
B.2.1-95 (TOCT 5686-94)). He 3a3HayeHO, KygM CnMpalTbCA OOMKpaTW, AKWO 3BeAEeHHs Oyaieni ta
HaBaHTaXEHHA Manb BUKOHYKTbCA OAHo4YacHo. MoxHa HabpaTu Bary OOHOro MOBEpXy, Hanpuknag
KaMm’'siHOT knagkw, ane Tpeba BpaxoByBaTW, UMM 30CepeKeHe 3yCunns, WO [OOPiBHIOE Basi Uiel
Knagkv, HanpasreHe 3HM3y J0oropu, sike Mae 6yTu CnpunHaTe.

BueTtBepTe, Hi B onuci, Hi B opMyni He MNOSICHEHO $K perynioTbCs OCIiAaHHSA nig vac
eKkcnnyartauii, kKonv nani Bxe 3amMoHOnNiYeHi B pocTBepk. Hesigomi cyyacHi goMkpaTu (FBUHTOBI um
KNMUHOBI) Takoi BaHTaXonia4’ eMHOCTI 34aTHi Ha JOBrMi Yac dikcyBaTu 3yCcunns.

Hanbinbw 6nun3bknMm aHanorom € crnocib 3BefeHHs NanboBO-MAMTHOrO dyHAaMeHTy Gyaieni, Wwo
BKIMOYAE BUKOHAHHS Nanb B I'PYHTI Ta NNUTU-POCTBEPKY 3 HACKPi3HUMKU OTBOpaMu AN npoxody nanb
i3 3anuEeHHAM 3a30piB HABKOSO rorniB nanb, 3BeAeHHst OyaiBni 3 06TUCKAHHAM I'PYHTY Mifd MAMTO-
pocTBepkoM Barow Oyaieni i NAUTUM-pOCTBEPKY, KOHTPONbOBaHE MNOMEpPeOHE HaBaHTaXEHHs Marb
BiHOCHO NNUTU-POCTBEPKY 3a [LOMOMOroK [OOMKPATHMX CUCTEM, LWO nepefarnTb 3ycunns
AO0OaBroBaHHA Ha Ui Nani, Ta 3aMOHOsMiYyBaHHS 3a30piB HaBKOMO rOSfiiB nanb TBEepaHYYMM
maTepianom [UA81293C2. Cnocib6 3BeaeHHs nanboBoro dyHaameHTy OyaiBni abo crnopyam /
Oauenko KO.T., EO2D 27/12; 25.12.2007], [1].

OcobnueicTio Uboro cnocoby € Te, WO MNiCNA BMKOHAHHS Manb B I'PYHTI Ta MIUTU-POCTBEPKY 3
HaCKpi3HMMM OTBOpaMn 4S9 Npoxody nanb i3 3anuleHHsM 3a30piB HaBKOSMO rofliB nanb, croyaTky
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BUKOHYIOTb 3BeAeHHs Byaieni 3 o6TUCKaHHAM I'PYHTY Mig NAUTOK-POCTBEPKOM Barow byaisni i nnntu-
POCTBEPKY, NICNSA YOro BUKOHYIOTb KOHTPOSbOBaHE MornepeaHe HaBaHTaXKEHHHA nanb BiAHOCHO NNWTU-
pPOCTBEPKY 3a JOMOMOro JOMKPaTHUX CUCTEM, WO nepedarTb 3yCUnnsa AoAaBrioBaHHSA Ha Ui nani, a
NoTiM BUKOHYIOTb 3aMOHOMNIYYBaHHS 3a30piB HABKOMO rofiB nanb TBEPAHYYMM MaTepianom.

Hepnonikom Bigomoro cnoco®y [1] € Te, Wwo npouec nonepeaHboro HaBaHTaXXEHHs Nanb BUKOHYOTb
TiNbKM Nicnsi 3BeAeHHs GyaiBni 3 onopo Ha 3aBeplUeHi KOHCTPYKLUii Oyaieni, Ski 4acTo He MOXYTb
BUTPUMATU 3HAYHi 3ycunnga Bid OOMKpPaATHUX CUCTEM, WO YCKNAAHIE i 4YacTO YHEMOXIUBIIIOE
nepegayvy Ha HUX 3HaAYHWX 3YCUNb MPU HaBaHTaXEHHi, a TakoX, KOonuM AOoCTyn A0 nanb Ansa ix
HaBaHTaXXEHHHA 3yCUINsM O04aBMOBaHHA YCKMagHEHUMN 3BEAEHWMW CTiHaMW, KapKacom Ta iHLWMMU
KOHCTPYKTMBHUMU enemMeHTamu byaieni, wo 36inbLye CTPOK 3BeAEHHS i NiABULLYE BapTiCTb NanboBO-
NAUTHOrO OyHOaMeHTy, a Takox Oyaisni B uinoMy 3a paxyHOK TOro, wo notpebye aoaaTtkoBoro
CKNagHOro NigCUNEeHHst Haa3eMHUX KOHCTPYKLin Byaisni.

B ocHOBY KOpPUCHOI MOAEnNi NoCTaBrieHa 3agadya yaoCKOHaNeHHs Crnocody LUNAXOM:

a) Bubopy onTUManbHOI MNOCMIQOBHOCTI TEXHOMOMYHWX oOnepauii i JodaBaHHA  HOBUX
NMPOrpeCcMBHUX TEXHOSOMNYHMX onepauin ans niaBuWEHHA edekTUBHOCTI 3A4iMCHEHHs crnocoby
3BeEeHHsI NanbOBO-NIIMTHOrO pyHAaMeHTy Oyaisni, TakMm 4YnHOM, Wo6 Ginblia iX KinbkicTb, B TOMY
yucni:

- BUKOHaHHA Nanb B IPYHTI Ta NAUTU-POCTBEPKY 3 HACKPI3HUMUW OTBOpaMW ANs Npoxody nanb i3
3anuvLeHHAM 3a30piB HABKOSO ronis nane;

- KOHTpONibOBaHe nonepefHe HaBaHTaXeHHs nanb BiAHOCHO MNNUTU-POCTBEPKY 3a [0MOMOror
OOMKpaTHUX CUCTEM, LLO NepeaalTb 3yCunnsa A0AaBMnoBaHHS Ha nani. bynv BMKoHaHI B nepLuy yepry
A0 3BefdeHHA OyaiBni Ta obTMCkaHHA I'PYHTY nig NAUTOK-POCTBEPKOM Barow byaisni i nnutu-
POCTBEPKY Ans TOro, wob CTiHW, Kapkac Ta iHLWi KOHCTPYKTMBHI eneMeHTn Byaisni He ycknagHoBanm
AOCTYN A0 nanb i BUKOHaHHA onepauil iX KOHTPONbOBaHOro NonepeaHboro HaBaHTaKEHHS BiGHOCHO
NAUTM-POCTBEPKY 3@ AONMOMOrO0 JOMKPaTHUX CUCTEM, IO NepeaatoTb 3yCunns 4OAAaBMOBaHHS;

0) BMKOpPUCTaHHSA OMOPOK AOMKPATHUX CUCTEM FPynu CYMDKHMX Nanb TUMYacOBO CKPINMeHux 3
NANTOK-POCTBEPKOM enemMeHTamMmn KPInfeHHA i TMM4YacoOBOro BUKOPUCTaHHA 1X K aHKepHWUX, npwu
HaBaHTa)XeHHi OKpeMunx nanb 3yCunnam 4OoAaBIOBaHHS,;

B) NOYEProBOro OAHOCTYMIHYACTOro KOHTPONBLOBAHOIO NoNepeHbLOro HaBaHTaXeHHs BCiX Nanb, 3a
OOMOMOrold AOMKpaTHUX CUCTEM 3 OMOPOK Ha aHKepHi nmani i NnuTYy-pocTBepK, sika ckpinneHa 3
aHKepHUMW nansaMmu, | nojanblloro AeMOHTaXy UMX aHKepHUMX Ta [AOMKpaTHUX CUCTEM Micns
NPOEKTHOIO HaBaHTAXXEHHSI Nanb 3yCUINAM A04ABMOBAHHSA.

TexHiyHUM pes3ynbTaT, SKUA [OCAraeTbCA NPW BUPILLEHHI MOCTaBMEHOol 3agadi, nonsrae B
CKOPOYEHHi CTPOKY 3BEAEHHS i 3HWXEHHi BapTOCTi BWKOHaHHA ManbOBO-MMAUTHOrO yHOAMEHTY a
Takox Oyaisni B Linomy.

lMocTaBneHa 3agava BUPILIYETLCS TUM, WO B cnocobi 3BedeHHs NanbOoBO-NANTHOIO yHAAMEHTY
OyaiBni, WO BKMHOYAE BUKOHAHHA Nanb B I'PYHTI Ta NAUTM-POCTBEPKY 3 HACKPI3HUMW OTBOpamu Ans
NpOXoA4y Narnb i3 3anu1LIEeHHsIM 3a30piB HABKOMO roriB nanb, 3BeAeHHs OyaiBni 3 06TUCKAHHAM I'PYHTY
nig nnuMTol-pocTBEPKOM Barok  OyAiBni i NNUTM-pOCTBEPKY, KOHTPOMbOBaHe nonepenHe
HaBaHTaXXeHHHA nanb BiAHOCHO NMAUTU-POCTBEPKY 3a AOMOMOro JOMKPATHUX CUCTEM, LLO nepeaatoTb
3ycunnsa OOAaBroBaHHA Ha Ui nani, Ta 3aMOHOMiYyBaHHA 3a30piB HABKOMO rofiB nanb TBEPOHYYUM
mMaTepianoMm, 3rigHO 3 KOPUCHOK MOAENIo, NiCNs BUKOHaAHHA Manb B IPYHTI Ta MAWTU-POCTBEPKY 3
HaCKpi3HMMM OTBOpaMn OfiS NPOXoAY Nanb i3 3anueHHsM 3a30piB HaBKOMO rosfiiB nanb, CnoyaTky
rpyny CyMibKHMX nanb TUM4YacOBO BUKOPUCTOBYKTb $IK aHKEpHi nani, Ans 4oro ix 3asganerigb
TMMYacoOBO CKPINNATb 3 MNIUTOK-POCTBEPKOM €fleMEHTaMu KPInneHHs, MIiCAs 4YOro BMKOHYIOTb
KOHTPOMbOBaHe MONepegHE OAHOCTYMIHYacTe HaBaHTaXeHHs BUOpaHoi Ansd uboro nani 3ycunnsam,
piBHuM 80-100 % rpaHM4yHOi Hecyyoi 3OaTHOCTI nani, BIOHOCHO NNUTU-POCTBEPKY, CKPINneHoi 3
aHKepHVMUW NansiMu, 3a JONOMOroK AOMKpPaTHUX CUCTEM, WO nepeaatoTb 3yCunns AOAaBMiOBaHHSA Ha
Lo nanto, NoTiM Nicns HaBaHTaXeHHS Liel nani, 3aragaHy rpyny aHkepHux nanb BiAd’€AHYOTh Bif NUTU-
pPOCTBEPKY | [OEMOHTYITb 3HIMHI YacTMHU 1X €efneMeHTIB KpIiMMmeHHs,, a TakoX 3HIMHI 4YacTuHU
OOMKpaTHUX CUCTEM HaBaHTaXeHOI nani, NpUYyoMy MpouecC HaBaHTaXKEHHS iHWWX nanb 3yCUnnam
AO[aBMNOBaHHA MOBTOPHIOTL A0 TUX Nip, OOKM OyayTb 3rajaHuM YUMHOM HaBaHTaXeHi yci nani
dyHOAMEHTY, NicNsi 4YOro BWKOHYIOTb 3BeAeHHst OyaiBni 3 oOTUCKaHHAM TI'PYHTY nig nnuToro-
pocTBepkoM Barow Gyaieni i NAMTU-pOCTBEPKY, a NOTIM, NPU OOCATHEHHI OOTUCKAHHS I'PYHTY Barot
OyaiBni i NAUTM-pOCTBEPKY, OO BEMMYMHU HampyXeHb, Wo BignosigawTe 60-80 % po3paxyHKOBOI
Hecy4ol 34aTHOCTi OCHOBW, BMKOHYIOTb 3aMOHOJSIYYBaHHS 3a30piB HaBKOSIO rofiB MNanb TBEPAHYYUM
mMarepianom.

Y 3B’A3Ky 3 TUM, LLIO MIiCIS1 BUKOHAHHS Narb B I'PYHTi Ta MAUTU-POCTBEPKY 3 HACKPI3HUMK OTBOpaMu
Ana npoxody nanb i3 3anuweHHAM 3a30piB HaBKOJSIO FOSiB MNasib, CnoYaTtky rpyny CYMDKHUX Nanb
TUMYaCOBO BUKOPUCTOBYHOTb K aHKEpHi nani, Ans 4oro ix 3asganerigb TMM4YacoBO CKpinnsloTb 3
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NANTOK-POCTBEPKOM €fleMEeHTaMM KPINfeHHs, OCAraeTbCa MOXIMBICTb XOPCTKOrO 3’€AHaHHA MnnUTK-
POCTBEPKY 3 Tpynol CYMDKHWX nanb ANS BUKOPUCTAHHS iX SIK HaAiiHOI onopu Ans OOMKpaTHUX
cuCTEeM MpW noanblUOMy BMKOHAHHI KOHTPOSIbOBAHOIO MonepeaHbOro HaBaHTaXKeHHs BMOpaHoi Ans
LbOro nani.

3aBOsdkM TOMYy, WO BUKOHYHOTb KOHTPOSIbOBAHE MOMepeaHE OAHOCTYMIHYacTe HaBaHTaXKEHHS
BMOpaHoi aAna upsoro nani 3ycunnsam, pisHum 80-100 % rpaHn4YHOI Hecy4oi 34aTHOCTI nani, BigHOCHO
NANTU-POCTBEPKY, CKPINMEHOi 3 aHKepHUMW nansMu, 3a [ONOMOrol OOMKPaTHUX CUCTeM, Lo
nepefalnTb 3yCUIns OOABMOBAHHA Ha L0 nanto, 3abe3neyyeTbcs HadiiHe HaBaHTaXXeHHs BUbpaHoi
Ans Lboro nani ta ii NpoeKkTHe 4o4aBMOBaHHS.

Y 3B’A3Ky 3 TUM, WO NiCNs NONepeaHbOoro OAHOCTYMNIHYACTOr0 HaBaHTaXKEHHS Liei nani 3ycunnsam,
piBHUM 80-100 % rpaHU4HOI Hecy4oi 30aTHOCTI nani, 3aragaHy rpyny aHKepHuX nanb Big €OHYHOTb Bif
NANTU-POCTBEPKY | AEMOHTYIOTb 3HIMHI YAaCTUHWM iX eNeMEHTIB KPINMeHHA a TaKoX 3HIMHI YacTUHU
OOMKpaTHUX CUCTEM HaBaHTaXeHOI nani, 40CAraeTbCs NPUNUHEHHS NPOLECY HaBaHTaXeHHs Liei nani,
Lo AgocsArna po3paxyHKOBOI BEMUYUHW 3yCUINs 4OAaBIOBaHHS.

lMoBTOpeHHs onepauii HaBaHTaXXEHHSA iHWMKX nanb 3yCcunnam OoAaBroBaHHA O TUX Mip, AOKK
OyayTb 3ragaHMm YMHOM HaBaHTaXeHi yci nani yHoameHTy, 3ab6e3nedye NocrniAoBHE HABAHTaXKEHHS
BCiX Manb 40 PO3paxyHKOBOI BENUYMHU 3yCUNNA A0AABMOBaHHS.

BukoHaHHS 3BeaeHHs Oyaieni Ta ob6TUCKaHHA TIPYHTY Mig NNMTOK-POCTBEPKOM Barow byaisni i
NAUTU-POCTBEPKY MNIiCNA oOnepauin HaBaHTaXEeHHs BCiX Nanb 3ycunnaMm [OO04aBrfOBaHHA, [ae€
MOXMMBICTb HaBaHTaXEHHS BCiX Nanb po3paxyHKOBUM 3yCUMNsaM Ans NOAanbLUOro CKpinneHHs BCiX
nanb 3 MAMTOH-POCTBEPKOM LUMSAXOM 3aMOHOSIYYBaHHA 3a30piB HABKOMO rOMiB Manb TBEPAHYYUM
mMaTepianom.

Y 3B'A3Ky 3 TUM, WO NpU OOCArHEHHI OBTUCKaHHS r'pyHTY Baroto OyaiBni i NAMTU-POCTBEPKY A0
BEMNUYMHU HanpyxeHb, WO BignosigawTb 60-80 % po3paxyHKOBOI HeCcy4yoi 34aTHOCTI OCHOBM,
BMKOHYIOTb 3aMOHOSiYYBaHHS 3a30PiB HABKOIIO rofiB Nanb TBEPAHYYMM MaTepianoMm, 3abesnevyeTbca
HagiiHe 3'eQHaHHSA BCiX Nasb 3 MUTOK-POCTBEPKOM Lie AoHaBaHTaxeHHsaM 0o 100 % po3paxyHKOBOI
Hecy4ol 30aTHOCTi OCHOBM.

Yci ui BiAMIHHI O3HaAKM - HOBi TEXHOMOrYHI onepauii B CYKYMHOCTI i3 Bigomumn 3 aHanora [1]
O3HaKamMn - BIJOMUMW TEXHOMOMYHMMMK onepauissMM - 3abe3neyyloTb CKOPOYEHHS TPWMBANOCTI
3BEAEHHS] i 3HWKEHHS BapTOCTi BUKOHAHHSA MNanbOBO-MAWTHOrO (byHOaAMeHTy, a Takox Oygieni B
uinomy.

MOACHIOETBCA Lie TUM, LLO NpW Takin NOCNIAOBHOCTI BUKOHAHHA TEXHOMOTYHUX onepaui 3BeAeHHSA
NanboBO-NNMTHOro dyHaameHTy OyaiBni, came 3BefeHHs OyaiBni Ta 06TUCKAHHA MPYHTY BMKOHYIOTb
nicns npouecy nonepeaHbOro HaBaHTaXEHHs Marb, TOMY CTiHW, KapkKac Ta iHWi KOHCTPYKTUBHI
ernemeHTn OyaiBni He ycKNagHWWTb AOCTYN A0 MNafb i BMKOHAHHSA onepaudii iX KOHTPONbOBaHOro
nonepegHbOro HaBaHTAXEHHSI BiAHOCHO MMUTM-POCTBEPKY 3a AOMOMOrOK AOMKPATHUX CUCTEM, LUO
nepegarwTb 3yCUNNsA 0OO4ABMIOBAHHS, @ TAKOX BUKOPUCTAHHS Manb SIK aHKePIB yCyBaloTb HEOOXIOHICTb
NigCUNeHHs Haa3eMHoi YacTuHM OyAiBni ANst CNPUAHATTS 3yCUIb YNOPIB AOMKPATHUX CUCTEM.

CyTb KOpUCHOT Modeni MNOSICHIETbCHA MpuKNagamuv KMOro 34IMCHEHHA 3 MOCUNaHHAMWU  Ha
npuKnageHi KpecneHHs.

Ha ®ir. 1 306paxeHa cxema NocnigoBHOCTI BUKOHAHHSA pOOIT No JoAaBIIOBaHHIO Marb Mo crnocody
(BapiaHT 1):

a) BMKOHAHHSA narneb;

©) BMKOHaHHS NAUTU-POCTBEPKY;

B) KOHTPONbOBaHE MOMepefHE HaBaHTaXEHHSA MNarnb BiAHOCHO MIUTU-POCTBEPKY 3a AOMOMOroH
OOMKpPaTHUX CUCTEM, LLO NepefaloTb 3yCUnnsa AOL4aBIIOBAHHSA Ha Ui nani;

r) 3aMOHOIIYYBaHHSA 3a30piB HaBKOMO FOMiB Manb TBEPAHYYMM Matepianom npu OOCATHEHHI
0o6TuCKaHHS T'pyHTYy Barow 6OyaiBni i NAWTM-pOCTBEPKY AO BenuuuHM, Wwo Bignosigae 60-80 %
pO3paxyHKOBOI HECYYOT 30aTHOCTi OCHOBW.

Ha ®ir. 2 306paxeHa cxema NocnigoBHOCTI BUKOHAHHSA pOOIT No JoAaBIIOBaHHIO Marnb Mo crnocoby
(BapiaHT 2);

a) BUKOHAHHS NNUTU-POCTBEPKY;

©) BMKOHaHHSA narb;

B) KOHTPONbOBaHE NornepeaHe HaBaHTaXEeHHS nanb BiAHOCHO MMAWUTU-POCTBEPKY 3a. AOMNOMOrol
OOMKpPaTHUX CUCTEM, L0 NepefatoTb 3yCUnnsa AOL4aBIIOBAHHSA Ha Ui nani;

) cxeMa 3aMOHOIiYyBaHHA 3a30piB HABKOJSIO rofliB Nasnb TBEPAHYYMM MaTepianoM npu AOCATHEHHI
0OTUCKaHHS I'PYHTY Baroko OyaiBni i NIMTU-POCTBEPKY A0 BEMMYUHM HAMpPYXXeHb, WO BignosigatoTb 60-
80 % po3paxyHKOBOI HECYYOi 34aTHOCTi OCHOBMW.

Ha @ir. 3 306paxeHo cxemu (A, b, B) TMM4acoBOro BWMKOPUCTAHHSA TPymn CYMDKHUX Nanb SK
aHKepHUX Nanb Mpyv KOHTPONbOBAHOMY MOMepefHbOMY HaBaHTaXeHHi kytoBux (A), kpanHix (B) Ta
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psgosux (B) nanb B npoLeci KOHTPONbOBAHOro NONepeaHbOro HaBaHTaXEHHA narb BiAHOCHO MMWUTU-
POCTBEPKY 3a JOMOMOro AOMKPATHUX CUCTEM, LLO NepeaatrTb 3yCunnsa Ao4aBntioBaHHA Ha i nani.

Ha ®ir. 4 306paxeHo po3pi3 - Ha Pir. 3.

Ha @ir. 5 306paxeHo po3pis [I-[1 Ha Dir. 4.

Ha @ir. 6 306paxeHo Bug E Ha dir. 5.

Ha ®ir. 7 3006paxeHO Cxemy 3aMOHOMiMyBaHHS 3a30piB HABKOMO rOMiB Naflb TBEPAHYYUM
MaTepianomM npu OoCArHeHHi 06TUCKaHHS I'PYHTY Baroto Oyaieni i NIMTU-POCTBEPKY 4O BEMUYUHM, LLO
Bianosigae 60-80 % po3paxyHKOBOI HECYYOi 34aTHOCTi OCHOBM.

Cnocib 3BegeHHs nanboBO-NNNTHOIO dpyHAameHTy byaieni (Pir. 1-7) B 3aransHOMYy BUAi BKNOYae
HaCTYNHI TEXHOMOTiYHI onepaLlii:

- BUKOHaHHS nanb 1 B I'PyHTI Ta NNUTU-POCTBEPKY 2 3 HACKPi3HMMK OoTBOpamu 3 Ansi npoxoay nanb
1 i3 3annweHHam 3a3opis HaBkorno ronis nane 1 (Pir. 1a, 16, 2a, 26);

- y BapiaHTi 1 (®ir. 1a, 16) cnoyatky BWKOHYIOTb nani 1 B IPyHTI, @ NOTIM BUKOHYIOTb NIUTY-
pPOCTBEpPK 2 3 HACKpi3HMMKU oTBOpamu 3 Ans npoxody nanb 1 i3 3anuiieHHAM 3a30piB HaBKOMO ronis
nano 1;

- y BapiaHTi 2 (Pir. 2a, 26) cnovaTKy BUKOHYHOTb NANTY-POCTBEPK 2 3 HACKPI3HUMK OTBOpamMmn 3 Ans
npoxoAy nanb 1, a NoTiM BUKOHYIOTL Nani 1 B FPyHTI, i3 3anuneHHsM 3a30piB HaBKOSO ronie nanb 1;

- 3BeeHHs OyaiBni 4 3 06TUCKaAHHSM I'PYHTY Mig NAMTOK-POCTBEPKOM 2 Baroto byaisni 4 i nnuTu-
pocTBepky 2 (®ir. 1r, 2r, 7);

- KOHTPONbOBaHe NnonepeaHe HaBaHTaXeHHs nanb 1 BiAHOCHO NNUTU-POCTBEPKY 2 3a JOMOMOroH
OOMKpaTHMX CUCTEM 5, WO nepefatoTb 3ycunnsa oAaBnioBaHHA Ha ui nani 1 (dir. 18, 28, 3, 4);

- 3aMOHONIYyBaHHS 3a30piB HAaBKOMO ronie nane 1 TBepaHy4YMM MaTepianom 6 (Pdir. 1r, 2r, 7).

Ocob6nuBicTIO 3AINCHEHHSI CNOCOBY € BUKOHAHHA HACTYNHWX onepawin:

- nmicng BUKOHaHHA nanb 1 B IPYHTI Ta MAMTU-POCTBEPKY 2 3 HACKPi3HUMKM OTBOpamMu 3 Ans
npoxogy nanb 1 i3 3anuweHHAM 3a30piB HaBkoro roniB nanb 1 (BapiaHT 1, abo BapiaHT 2) (dir. 1a,
106, abo dir. 2a, 26), cnoyatky rpyny cymikHux nane 1 (A, b, B Ta iHWi) TMM4YacoBO BMKOPMCTOBYOTb
K aHkepHi nani 1a, ons 4oro X 3asganerigb TUMYacoOBO CKpPINSsAOTb 3 MNISIMTOK-POCTBEPKOM 2
ernemeHTamm KpinneHHs 7 (dir. 3, 4, 5, 6);

- Micnst YOro BUKOHYIOTb KOHTPOSbOBaHE MOnepeaHe OO4HOCTYMiHYacTe HaBaHTaXXEHHS BUOpaHOi
anga uboro nani 1 aycunnam, pisHum 80-100 % rpaHU4HOT Hecy4oi 3gaTHoCTI nani 1, BIAHOCHO NNUTU-
pPOCTBEPKY 2, CKpinNMneHoi 3 aHKkepHUMu nansMmu 1a, 3a JOMOMOro OOMKpaTHUX cuctem 5, LWo
nepearwTb 3yCUnnga AoAasrnoBaHHA Ha Lo nanto 1 (dir. 4);

- MOTIM NicNs HaBaHTaXeHHs uiel nani 1, 3aragaHy rpyny aHkepHux nanbe 1a Big'egHyloTh Big NAWUTU-
poOCTBEPKY 2 i AEMOHTYIOTb 3HIMHI 4aCTMHM iX €feMEHTIB KPIiNMeHHA 7, a TakoX 3HIMHI YacTuHM
OOMKpaTHUX CUCTEM 5 HaBaHTaXeHoI nani ;

- NPUYOMY MPOLIEC HABAHTAXEHHSA iHWKX Nanb 1 3ycunnsam JoOaBntoBaHHSA MOBTOPHOKTb 40 TUX
nip, ok 6yayTb 3ragaHvM YMHOM HaBaHTaxeHi yci nani 1 doyHaameHTy (Pir. 3, 4);

- Micnst YOro BWMKOHYIOTb 3BefdeHHs OyaiBni 4 3 0OTUCKaHHAM I'PYHTY Mig MIMTO-pPOCTBEPKOM 2
Baroto 6ygieni 4 i nnuTu-pocteepky 2 (Pir. 1r, 2r, 7);

- MOTIM, NPW AOCATHEHHI OOTUCKaHHSA I'PyHTY Barok Oyaieni 4 i NAMTU-POCTBEPKY 2 40 BENUYMHU
HanpyxeHb, wWo BignosigaTe 60-80 % po3paxyHKOBOI Hecyyoi 34aTHOCTI OCHOBW, BUKOHYIOTb
3aMOHOIiYyBaHHA 3a30piB HABKOSIO ronis nanb 1 TBepAHy4YMM MaTepianom 6 (®dir. 1r, 2r, 7).

Mpuknag 1 (BapiaHT 1).

CnovaTKy BMKOHYBanu nani 1 B rpyHTi, @ NOTiM BMKOHYBanu MIMTYy-pPOCTBEPK 2 3 HACKPi3HMMM
oTBopamu 3 ans npoxoAy nanb 1 i3 3anvweHHsaM 3a30piB HaBkono ronis nanb 1 (Pir. 1a, 16).

MoTim rpyny cymickHnx nanb 1 (A, b, B Ta iHLWIi) TMMYacoBO BMKOPMCTOBYBanNN, K aHKepHi nani 1a,
ANsi 4oro ix 3asganerigb TMMYacoBO CKPIMMAsAnu 3 MAMTOK-POCTBEPKOM 2 eneMeHTaMu KpinneHHs 7
(dir. 3, 4, 5, 6).

EnemeHTU KpinneHHsa 7 y BapiaHTi 1 BUKOHAHHSA Oyny BUKOHaHi y BUIMsA4i apMaTypHOro aHkepa 8,
3aKpinneHoro B aHkepHin nani 1a, aHkepHoro knuHa 9 i po3nogineHoi nigknagku 10, yctTaHOBNEHOT MiX
aHKEPHUM KNUHOM 9 i NNIMTOK-POCTBEPKOM 2.

EnemMeHTu KpinneHHs 7 MOXYTb MaTW i iHLLI BapiaHTX BUKOHAHHS.

MMicns UbOro BMKOHYBamnu KOHTPONbOBAHE MonepeaHe OOHOCTYMIHYacTe HaBaHTaXXEHHS BUBpaHoi
anga uboro nani 1 aycunnsam, pisHum 80-100 % rpaHU4HOT Hecy4oi 3gaTHOCTI nani 1, BIAHOCHO NnnTU-
POCTBEPKY 2, CKpIiNMeHoi 3 aHKepHUMU nanamu la, 3a OOMOMOrow OOMKpaTHMX cucTem 5, Lo
nepegarwTb 3ycunnga AodasnioBaHHA Ha Lo nanto 1.

HomkpaTtHi cuctema 5 y BapianTi 1 3giicHeHHs Oynu BMKOHaHIi y BUMMSAi  3aknagHUX
TpaneuieBnaHNX apmaTypHUX aHkepiB 11, 3akpinneHnx B NAUTI-POCTBEPKY 2, i rigpaBniyHMX JOMKpaTiB
12, yCTaHOBMEHUX MK BEPXHIMU YNOPHUMW MOBEPXHSAMW 3aKnagHuX TpaneuieBUOHUX apMaTypHUX
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aHkepiB 11 i ronoBkamu nanb 1, WO NiANAraTb HABAHTAXEHHIO NPOEKTHUM 3yCUNnsa AO4aBMNOBaHHSA
Tl B I'pyHT.

[loMKpaTHi cuctemun 5 MOXyTb MaTy i iHLWWI BapiaHTN BUKOHAHHS.

MonepenHe HaBaHTaxkeHHS Ha nano 1 6yno BukoHaHe 3ycunnsam, piBHUM 80-100 % rpaHudHOI
Hecy4ol 3gaTHOCTI No r'pyHTY nani 1.

[epxaBHi HOpMKM BM3HA4YalTb rPaHUYHUI onip nani 1 B 3anexHocTi Big Buay OyaiBni 4,
0OMeXylouM Hecy4y 34aTHICTb 40 AOMYCTUMUX OCiAaHb Pi3HMX BMAIB Oyaisens 4.

"paHW4HMIA onip odHiei i Tiei » nani 1 gnsa )xutnosoro 6ygMHKY, MOCTa YM enieBaTopa TEXHIYHUMM
HOpMaMK1 NPU3HAYaETLCA PiI3HUM OIS Pi3HUX CNOPYA.

[na TexHonoriyHOI onepadii 4o4aBNIOBaHHA NPUAMANU NOKa3HUK OOMEXEHHS HeCy4oi 30aTHOCTI
nani HesanexHwm Big HOPMATUBHMX 3HadeHb ocigaHb (gk no ACTY ana mocTiB Ta rigpoTexHIYHNX
cnopyn).

3ycunng nonepeaHbOro HaBaHTaXEHHA Ha nanto 1 npuiumanu piBHUM rPaHUYHOMY OMopy nani
BM3HAYEHOMY 3a pesynbTaTamMu iHXEHEpHO-reonorivHux BunpobyBaHb SK Ans  MOCTIB  Ta
rigpoTexHiyHux cnopyn 3rigHo OCTY b B.2.1-27:2010 "Mani. BuaHayeHHss Hecy4oi 34aTHOCTI 3a
pesynbTaTtaMmu NonboBMX BUNpobyBaHb", Wo B N.5.1.5 pekomeHgoBaHe HaCTyMHe:

"Ona MOCTiB i rigpoTexHiyHMx Ccnopya 3a rpaHudHuin onip nani F, npu BAaBnioBanbHUX
HaBaHTaXeHHAX cnig nNpuiAMaTh HaBaHTaXEHHs Ha OAMH CTYMNiHb MEHLUe 3a HaBaHTaXeHHs, npu
AKOMY BUHUKaIOTb:

a) NpupICT OCigaHHS 3a OOWH CTYMiHb HaBaHTaXXeHHS (MpuW 3aranbHOMY ocifaHHi binblue, Hix 40
MM), LLO NepeBuLLYE B MATb pasiB i BinbLlue NpupIiCT ocigaHHs, OTPUMaHMI 3a NonepeaHbOoro CTyneHs
HaBaHTAXEHHS;

0) ocigaHHs, WO He 3aTyxae NpoTArom A4obwm i Ginble (Mpu 3aranbHOMY NOTO 3HAYEeHH BinbLue, HixX
40 mm)".

lMicns NpoeKkTHOro HaBaHTaXeHHs uiei nani 1 3ycunnam JoAaBnioBaHHsS 3ragaHy rpyny aHKepHuX
nane 1a Big'egHyBanu Big NAIMTU-POCTBEPKY 2 | 4EMOHTYBANM 3HIMHI YaCTUHMW iX €NeMEHTIB KPinneHHs
7 (aHKkepHi knuHu 9 i posnoginbHi nigknagkn 11), a TakoX 3HIMHI YacTMHU OOMKpaTHMX cuctem 5
HaBaHTaxeHoi nani 1 (rigpaBniynHi gomkpaTtun 12).

Mpouec HaBaHTaxXeHHs iHWKUX nanb 1 3ycunnamM goaasnoBaHHA MOBTOPKOBaNM A0 TUX Mip, OOKK
Oynu 3ragaHum YMHOM HaBaHTaxeHi yci nani 1 pyHgamenTy (Pir. 3, 4, 5).

MoTiM MexaHiyHMM crnocobom abo aBTOreHoMm BMAANANW Big NAWTU-pocTBEpPKY 2 i nanb 1
BMCTYNaloYi YaCTUHM apMaTypHUX aHKepiB 8 enemeHTIB KpinneHHs 7 nanb 1 3 NNUTOH-POCTBEPKOM 2,
a TakoX BUCTYMNaw4i YacTUHWM 3aknagHuUX TpaneuieBUOHUX apmaTypHux aHkepis 11 OOMKpaTHUX
cucrtem 5.

Micna uboro BMKOHYyBanu 3BeAeHHst Oyaini 4 3 0OTUCKAHHAM I'PYHTY Mg NAUTOK-POCTBEPKOM 2
Baroto 6ygisni 4 i nnutu-pocteepky 2 (Pir. 1r, 2r, 7).

A npu JocsarHeHHi obTuckaHHs I'pyHTY Barowo 6yaisni 4 i NAMTU-pOCTBEPKY 2 A0 BENMYMHU
HanpyxeHb, WO BignosigaTs 60-80 % po3paxyHKOBOI HeCy4oi 34aTHOCTI OCHOBW, BUMKOHYBanu
3aMOHOIiYyBaHHA 3a30piB HABKOSIO ronis nane 1 TBepAHy4YMM maTepianom 6 (®ir. 1r, 2r, 7).

Cnig 3asHauuTK, WO nicrna oAHOCTYNIHYacTOro nonepefHbLOro HaBaHTaXeHHsa nani 1 3ycunnam,
piBHuM 80-100 % rpaHunyHOT Hecydyoi 3gaTHocTi nani 1, NOBTOpHe HaBaHTaXeHHs nani 1, gka Bxe
Oyna HaBaHTaxeHa, MOXe BUKOPUCTOBYBATUCS ANsl pEryntoBaHHs OCidaHb.

Mpuknag 2 (BapiaHT 2).

CnoyaTKy BMKOHYBanu MNIMTY-POCTBEPK 2 3 HACKPi3HMMKM oTBOpamu 3 Onsi nmpoxoAay nanb 1, a
noTiM BUKOHYBanu nani 1 B I'pyHTi, i3 3anvweHHAM 3a30piB HaBkono ronis nanb 1 (Pir. 2a, 26).

MoTim rpyny cymixxHux nanb 1 (A, B, B Ta iHWi) TMM4YacoBO BMKOPUCTOBYBanu sk aHkepHi nani 1a,
ANsi Yoro ix 3asganerigb TMMYacoBO CKPIMAAnM 3 NAWTOK-POCTBEPKOM 2 eneMeHTaMu KpinneHHs 7
(®ir. 1, 4, 5).

Hani yci HacTynHi TexHonori4yHi onepauii BUKOHYBanuM aHanoriyHo TEeXHOMOrYHUM onepauisMm 3a
npuknagom 1 (BapiaHT 1).

Mpuknag 1 (BapiaHT 1) i npuknag 2 (BapiaHT 2) nokasanu, Lo Npu Takiin NOCNig4OBHOCTI BUKOHAHHSA
TEXHOJOrMYHUX onepavuii 3BedeHHS NanboBO-MMMTHOro oyHaamMeHTy OyaiBni, 3BeAeHHs1 camoi byaisni
4 Ta 06TUCKAHHA I'PYHTY BUKOHYIHOTBCA HaNpUKiHLi Mpouecy nicns nonepeaHboro HaBaHTaXXEHHS narnb,
TOMY CTiHM, KapKac Ta iHLWi KOHCTPYKTMBHI enemMeHTu OyaiBni 4 He ycknagHwWTbL AocTyn Ao nanb 1 i
3a JOMOMOrOK OOMKpaTHMX cucTeM 5, WO nepegatroTb 3ycunns AOAaBMOBaHHSA, 3abe3nedvyeTbes
CKOPOYEHHS CTPOKY 3BEOEHHS i 3HMKEHHA BapTOCTi BUKOHAHHSA ManbOBO-NIUTHOIO dyHAAMEHTY Ta
Oygieni 4 B uinomy.

3HMKEHHA BapTOCTi 3BEAEHHs NanbOBO-MAWTHOro dyHaameHty i OyaiBni B uinomy
0OYMOBIIOETBLCA  BUCOKOKD HECY4YOK 3[4aTHICTI0, CKOpOYeHHAM TpuBanocTi OyagiBHMUTBA Ta
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BUKIIOYEHHAM HeobXigHOCTi NiOCUNEeHHs HaA3eMHMX KOHCTPYKUin 6yaisni B npoueci nonepegHboro
HaBaHTaXXEHHS.

Kpim uboro nonepegHe HaBaHTaXEHHSA 3HWXKYE ocigaHHs 6yaiBni, Wo HanyacTiwe [03BoNse
BMKOPUCTOBYBATM i Nani MEHLMX pO3MipiB abo 3MEHLLMUTH iX KifbKICTb.

HaBeaeHi NosiICHeHHS cBigYaTh Npo Te, WO 3anpornoHOBaHUIA Cnocib 3BeAeHHSA NanboBO-MAUTHOrO
dyHOoameHTy 6yaiBni MpoMMCrioBO MNpuaaTHWA | 3abe3nedyye CKOpPOYEHHS CTPOKY 3BedeHHs Ta
3HWKEHHS BapTOCTi pobiT i Moxe OyTn GaraTopa3oBO BMKOPUCTaHWIA NpW 3BeOEHHI NanbOBO-NIIUTHMX
dyHOaMEHTIB, a TakoX MIUTHO-NanbOBMX Ta iHWWX nanboBux ¢yHaameHTiB OyagiBenbs B
Pi3HOMaHITHMX, 30Kpema CKMagHMX T[eonoriYyHuMX ymMoBax, Hacamnepen Ha  HepiBHOMIPHO
nedopMOBaHMX OCHOBaX.

Mepenik no3HaveHb

1) nani;

1a) aHkepHi nani;

2) nnuTa-pocTBepK;

3) Hackpi3Hi oTBOpPM;

4) bypisns;

5) gomkpatHi cuctemu;

6) TBepAHYyYMIA MaTepian;

7) enemeHTM KpIiMnneHHs1 aHKepHWX Nnarnb A0 NINTU-POCTBEPKY;

8) apmaTypHi aHKepu eNeMeHTIB KpiMneHHst aHKepHMX Nnanb 4O NINTU-POCTBEPKY;

9) aHKepHi KNMHM eNeMeHTIB KPIiNMeHHs aHKePHMX nanb 40 NAUTU-POCTBEPKY;

10) po3noainkeHi Nigknagkn enemMeHTIB KPinneHHs aHKepHUX nanb A0 NAUTU-POCTBEPKY;

11) 3aknagHi TpaneuieBMAHI apmaTypHi aHKepu OMKpPaTHUX CUCTEM;

12) rigppaBniyHi AOMKPATV JOMKPaTHUX CUCTEM.

®OPMYIA KOPVUCHOI MOJEI

Cnocib 3BeeHHS NanboBO-MNMTHOrO dhyHAAaMeHTY Oyaieni, Wo BKIOYAE BUKOHAHHA nanb (1) B rpyHTi
Ta NUTU-POCTBEPKY (2) 3 HackpisHUMK oTBOpamMu (3) Ans npoxoAdy nanb (1) i3 3anuweHHsaM 3a30piB
HaBkono ronie nane (1), 3BegeHHs Oyaieni (4) 3 obTUCKaHHAM I'pyHTY Mig MAMTOK-poOCTBEPKOM (2)
Baroto Oygieni (4) i NAMTU-pocTBEpKY (2), KOHTpPONbOBaHE MoONepegHE HaBaHTaXeHHs nanb (1)
BIJHOCHO MNNUTU-POCTBEPKY (2) 3a AOMOMOrok AOMKpaTHux cucteM (5), Wwo nepeparoTb 3ycunns
AOAaBnNoBaHHA Ha ui nani (1), Ta 3aMOHONIYYBaHHA 3a30piB HaBKOMNO roniB nanb (1) TBEpAHY4YUM
MaTepianoMm (6), SKkMn BiAPIZHAETLCA TUM, LWO NiCNA BUKOHaHHA nanb (1) B rpyHTi Ta nAuTtu-
pocTBepKy (2) 3 HackpisHMMn oTBopamm (3) Ans npoxoAy nanb (1) i3 3anNUWEHHAM 3a30piB HaBKOIO
ronie nanb (1), cnodaTky rpyny CymikHUX nanb (1) TMMYacoBO BMKOPUCTOBYIOTb SK aHKepHi nani (1a),
ANsi Yoro ix 3asganerigb TMMYacoBO CKPINNsAlTb 3 NAUTOK-POCTBEPKOM (2) enemMeHTamu KpinneHHs
(7), nicna 4Yoro BWUKOHYIOTb KOHTPOSIbOBaHE MonepeaHe OOHOCTYMiHYaCTe HaBaHTaXeHHs BuBOpaHoi
ans uboro nani (1) sycunnam, pisHum 80-100 % rpaHunyHOI Hecyyoi 3gatHocTi nani (1) BigHOCHO
NAUTU-POCTBEPKY (2), CKpinneHol 3 aHKkepHUMKU nanamu (1a) 3a 4ONOMOrow AOMKpaTHUX cuctem (5),
Lo nepefatoTb 3ycunng OOAaBMiOBaHHA Ha uto nanto (1), NOTiM nicna HaBaHTaxeHHs Uiei nani (1)
3rafjaHy rpyny aHkepHux nanb (1a) Big'edHyoTb Big NNMTU-pOCTBEPKY (2) | AEMOHTYIOTb 3HIMHI
YaCTMHU iX eNeMEeHTIB KpinneHHs (7) a TakoX 3HIMHI YacTUHM JOMKpaTHUX cucteM (5) HaBaHTaXeHoi
nani (1), npu4yoMy Npouec HaBaHTaXKeHHs iHWKux nanb (1) 3ycnnnsam goaasrtoBaHHA NOBTOPIOKOTL A0
TVX Mip, AOKM ByAyTb 3ragaHMM YMHOM HaBaHTadkeHi yci nani (1) dyHAaMeHTy, NiCns 4Yoro BUKOHYIOTb
3BedeHHs Oyaisni (4) 3 obTMCKkaHHAM I'PYyHTY Mig NnMTo-pocTBepKoM (2) Baroto Bygieni (4) i nnvTu-
pOCTBEpPKY (2), a NOTiM, MPU AOCATHEHHI 06TUCKaHHS r'pyHTY Barow 6yaisni (4) i nnutu-pocTBepky (2)
00 BENVYMHU HanpyxXeHb, Wo BignosigawTb 60-80 % po3paxyHKOBOI HECY4Oi 34aTHOCTI OCHOBM,
BUKOHYIOTb 3aMOHOMiYyBaHHSA 3a30piB HAaBKOMO ronis nanb (1) TBepaHy4YuM MaTtepianom (6).
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Komm’'totepHa BepcTka O. Psibko

[epxaBHa cnyxba iHTeneKkTyanbHOi BNacHocTi YkpaiHu, Byn. Bacuns Jlunkiscekoro, 45, m. Kuie, MCI1, 03680, YkpaiHa

0N “YkpaiHCbKWM iIHCTUTYT iHTenekTyanbHoi BNacHocTi”, Byn. [nasyHoBa, 1, m. Knie — 42, 01601



