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(57) Pedpepar:

Llen BuHaxig po3kpuBae npodinlb 6ankM, BMKOHAHUA 3 KaMeHK Ta CTIMKOro A0 pPO3TArHEHHS
MaTepiany, K1 nepeBaxXHO BUPOBNSETLCA 3 BYINEKMCNONO rady Ans yCyHeHHs npobnemu rasis, Lo
CNPUYUHSAIOTE NapHUKoBu edekT. MNMpu uboMy nepepbayaeTbCa 3amiHa CTaneBux Ta arntoMiHiEBMX
Banok eKonoriyHo YNCTMMK ByaiBenbHUMM MaTepianamm.

Llen BuHaxig peanisye 3'eqHaHHs KaMm'dHWX MnacTvH 3a AOMOMOroK BUCTYMIB i nasiB BignoBigHOI
BUcTynam oopmMu, Npu SKOMy BUCTYNU, BUKOHaHI B OAHIN NAACTUHI, BXOAATb Y Na3un, BUKOHaHI B iHLIN
NNacTuHi, WO BWKOPUCTOBYETLCA B [AEPEB'AHUX KOHCTPYKUiSAX, i NEepeHoCUTb uel NpUHUUM Ha
CTPYKTYpPY, BUKOHAHY 3 KAMEHIO Ta BOMOKHUCTOrO MaTepiany, Npuyomy Lieil NPUHLKM NONArae B TOMY,
LLIO MMOLLMHU NPOInto, SIKi 3a3BMYan CXOASATbCA Nif NPSMUM KYTOM, FreOMETPUYHO NEPEKPUBAIOTLCS 3
YacTMHaMK i3 CTIMKOrO OO PO3TArHEHHs MaTepiany abo LOHaWMEHLIE CXOOATbCA B OOHIN CidHin
MAOLLMHI.

Taki maTepianu, BUKOHaHI 3 MiHEpanbHUX PEeYOBUH i BONOKHUCTMX MaTepianis, MalTb 3HAYHO MEHLLY
Bary, GinbLU JOBroBiYHi i GinbLL €KONOriYHi NOPIBHSHO 3 MigKnagkamu, BAKOHAHUMK 3 MeTanis.
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OOGnacTb TEXHIKKM, 0O AKOI HANEXMWTb LIEeV BUHAXia, Ta NonepeaHin piBeHb TEXHIKU LbOro BUHaxoay

Llen BnHaxig BigHOCUTBCS 0 PO3pOOKM CTaHO4APTHOrO MPOMInto, WO LWMPOKO 3aCTOCOBYETLCH B
OyaiBenbHin iHOYCTPIl, KM B TENEPILLHIA Yac 3a3BU4Yal BUKOHYETLCS Y BUMNAAI CTanesoi apmatypu,
BiZOMOI sik TaBpoBa 6anka abo noABivHWIA TaBp.

Taka 6anka cknagaeTbcs 3 TPbOX NOAOBXKEHMX MAAacTUH, SKi 3'eAHaHi Mk coboto B NO3A0BXHLOMY
HaNpsIMKy i po3TallOBYHOTLCA Mig NPAMUM KYTOM OAHA OO0 OOHOI, a TaKOX XapakKTepusylTbCHd
HaSABHICTIO CTINKOro A0 TUCKY BEPXHBbOrO PEMEHSI i CTIMKOrO A0 PO3TArHEHHS HUXKHBOIO peMeHs, fAKi
TaKoX Ha3nBaKTbCA hnaHUsaMHN, | NTEPEMUNYKN, LLIO 3'€QHYE MiXK CODOI HMXKHIN peMiHb | BEPXHIiA peMiHb
i 3a3BMYai po3TallOBaHa CMMETPUYHO nocepenuHi naHuiB. ICHYIOTb TakoX LUBENEepHi npodini 3
draHueM Ha ofHin i3 ABOX CTOpiH abo kopob4acTi npodini 3 gBoma dnaHusmn 3 GOKIB.

Llen BuHaxig BigHOCUTbCS A0 LmMx abo nofdibHmx Ta iHWKMX npodiniB, Taknx SK:

- P-nogibHun npodinb 3 napanenbHMMK BHYTPILHIMW MOBEPXHAMWU (OriaHLiB, TAKOX BigOMUNA sK
“Peiner” abo onopa Peiner;

- WsenepHun npodink i3 NOXMAMMW BHYTPILLHIMW NOBEPXHAMW PnaHLiB;

- WsenepHuin npodink i3 napanensHUMKU BHYTPILLHIMW NOBEPXHAMU hNaHLiB;

- T-nogi6Hun piBHOoGeapeHM Npodins;

- L-nogibHui npodinb (TakoX 3BaHU MeTaneBMM KYTOYKOM, KyTOBMM npodpinem abo KyToBum
KPOHLLTENHOM);

- @ TaKOX YCi MOXNKMBI BapiaHTW 3A4iNCHEHHS kopoByacTmx npodinis; i

- V-nopibHi npodini Ta koMbiHauji Lmx npodinis.

3a ponoMorok Takux NpodiniB 3abe3nedyeTbCsi ONTUMarnbHa Hecyda 34aTHICTb BiAHOCHO Macu
BUKOPWUCTOBYBAHOro Matepiany i, BignosigHo, MOro Baru Ans BignoBigHMX cdyep 3aCTOCYBaHHS.

B pasi BuKOopuCTaHHsi OBOTaBPOBOI Oanku ii >KOPCTKICTb NO CyTi BM3HAYaETLCS BMCOTOHD
ueHTpaneHoro 6pyca abo nepemuyku. [pyropsiaHi 3axoam, CnpsAMOBaHi Ha MiABULLEHHS KOPCTKOCTI,
nepenbavaloTe 3agaHe MiABULLEHHS CTIMKOCTI HWXKHBbOrO draHus A0 PO3TArHEHHs | 3agdaHe
NigBULLEHHS XOPCTKOCTI BEPXHBbOro braHus npu CTUCHeHHi. Ockinbkn Taki 6ankm BUroToBNSAKTLCH
METOAOM raps40i MpoKaTKM CTanesBoro nucta, AN CnpoweHHs nepeabadeHi ideHTWYHI BepxHi Ta
HVXKHI peMeHi.

MepeBara crtaneBux Ganok LLOro TUNY MOMArae B AELEBU3HI IX BUIOTOBIIEHHS Y BEIUKMX
KINbKOCTSIX | HagiHOCTI B MMaHi BMTPMMYBaHOrO HaBaHTaxeHHs. [Jedektn B Takux npodpinsx
CrocTepiralTbCa pigko, i Ha MNpakTuUi HUMKM MOXHa 3HexTyBaTu. Kpim TOro, gogaTtkoBi cTanesi
YacTMHK, WO 3'€AHYIOTb Banky 3 iHWWMW HECYYMMMU YacTMHaMW, MOXYTb JNErko MpuBapBaTUCA Ha
OyaiBenbHOMY MaijaH4MKy B OyOb-sKWUIA 3pyYHUIA Yac i 3amiHIOBaTUCh Npy HEOBXIAHOCTI.

Heponik nonsirae y Hag3BUYaiHO BUCOKIN LWiNbHOCTI cTani, Wwo cTaHoBuTb 7,8 r/cm3, a Takox y
TOMy bakTi, Lo BUPOBHULTBO cTani noTpebye BENMUKMX BUTPAT EHEprii Ta CYyNpOBOAXYETLCS BUKUOOM
BEMMKOI KiNbKOCTI Byrrekucnoro rady. [1o TenepiwHbOro Yacy eAVHOK MOXMMBOK 3aMiHOK cTani 6yB
anioMiHii, SKMM Mae MeHWy Bary, ane 3aBOa€e HaBKOMWLLIHBOMY cepeaoBully Oifbll HeraTMBHUN
BMMB, HiX cTanb. ToMy HeobXiagHi MacoBi 00carv ctani HEMOXITMBO 3aMiHUTU antoMiHiEM.

3 uiel npyynHM cTanb 3as3BuMyan po3rnagacTbCs SK He3amiHHWN GyaiBenbHUM MaTepian, SKkun
04eBUOHO He MoXe OyTM 3aMiHEHWI HaBITb 3 TOYKM 30pYy 3aXMCTY KrniMaTy, Lo 3yMOBIHOE NPOBEAEHHS
pobiT 3i 36arayeHHs cTani BOAHEM, BHACiAOK YOro BUPOOHULTBO cTani cTae we Ginbll eHeproeEMHUM.

OpHak y HewopaeHix 3BiTax ¢oHay SITRA, HagaHux IHCbKMM ypsiooM, SICHO 3a3HauyeHo, Lo
obcarn Byrnekucnoro rasy, siki sanuwunucs, wo nignaraiote Bukugy Ao 2100 poky, MOXyTb OyTu
BiJHECEHi Ha paxyHOK OAHWX fNuLle CbOrOAHIWHIX obcAriB cTani, antoMiHilo i LeMeHTy 3a yMOBWU
OOTPMMaHHSA LbOro LinboBoro nokasHuka B 2°C 3rigHo 3 lMapusbkoto yrogoto npo knimart. Len dakt
NepeKkoHNMBO CBIgYWUTbL NPO HEeoOXiOHICTb nepernsgy napagurMy He3aMiHHOCTI CTani Yv iHWOoro
mMeTany, wo BiabyBaeTbcs BnepLue.

Y nateHtax EP 106 20 92 ta EP 273 94 71 onucaHo, SKUM YMHOM CTanb Ta anioMiHin MOXYTb
OyTn 3amiHeHi koMbGiHauielo KameHO Ta wWwapyBaToro maTepiany 3 ByrreueBux BonokoH (CFRP —
KOMMO3ULINHUIA MaTepian Ha OCHOBI BYIfeLEBMX BOJTOKOH), SIKLWO HEOOCTATHIO MILHICTb KaMEHIo npwm
PO3TArHEHHI KOMMNEHCYBATU Y BULLOMY CTYMEHi XXOPCTKAM BYTTIEBOJSIOKHOM. 3'€AHAHHS MiXX KaMeHeM i
BOMOKHOM BWKOHYETBCSI 3@ AOMOMOrOK CMOI, Hanpuvknag, €nokCUAHUX cmor, abo 3B’a3yBanbHUX
PEYOBUWH, CTINKMX OO Ail BUCOKMX TeMnepaTyp i BUKOHAHMX Ha OCHOBI PO3YMHHOMO CKMa Ta CUIIKOHY,
AKi MaloTb MOXIMBICTb BCTAHOBMEHHS MEPEXpPecHUX 3B'A3KiB abo 3B'A3yBaHHSA 3 BYrNELEBUM
MaTepianoM. 3a neBHMX OOCTaBWH Ui 3'€AHAHHS TakoXX CTBOPHOKOTbL MOMEPEOHI0 HAMpyry, sika MoXe
OyT1 NPMCYTHBLOK Ha NOCTINHIN OCHOBI B 3'€4HaHHI a0 NPOXOANTU Yepes HbOrO.

KopoTke po3KpuTTS LbOro BUHaxoay

HaHun BuHaxig po3KpvBae KOHCTPYKUito npodinto 6ankum 3 gBoma abo 6Ginblie Kam'sHUMM
nnacTMHamu, BUKOHAHUMK 3 MPUPOOHOIO KaMeHHo abo LUTYYHOro KaMeHHo, MpUYoMy 3a3HauveHi kam'sHi
NIacTUHNU MeXaHivyHO cTabinizoBaHi aAna 3abesnevyeHHs1 MILHOCTI Ha PO3TANHEHHsI 3a LOMOMOrOto,
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LLIOHaMeHLLEe, OLHOro CTINKOro A0 PO3TANHEHHS Lwwapy abo CTiMKMX OO PO3TATHEHHSA BKITHOYEHUX
MaTepianis, NpU LbOMY KaM'sHi NNacTUHW PO3TaLUOBYOTLCS Nif KYyTOM OAHA A0 OAHOI i, LLiOHaNMeHLUe,
OfHa KaMm'sHa nnacTuHa 3abe3neyeHa BMCTYNamu i, LOHAWMEHLLe, OAHAa Kam'dHa nnacTuHa
3abe3neyeHa nasamu BianoBigHOI BUCTynam dopmu Ansi 3abesnedeHHs 3'eQHaHHA KaM'aHUX NNacTuH
OfHa 3 OAHOK Tak, WO BWUCTYNKW, BUKOHAHi B OAHIA MMNacTWHi, BXOAATb B Ma3n BUKOHAHI B iHLIN
NNacTuHi, NPUYOMY CTiMKi OO PO3TArHEHHS Lwapu abo CTilKi A0 PO3TArHEHHs MaTepiany Kam'sHuX
NNacTuH, WO 3'€4HYITbCS, CXOAATLCA OAMH 3 OOHMM Y CBOIX MMOLWMHAX Ta, WOHANMEHLUEe, YaCTKOBO
nepekpuBaKTbCs Y CBOIX NIOLWMHAX, PO3TaLLOBYHOUYMCh OAUH MOBEPX iHLOrO.

Mpu uboMy nNpMpogHUM abo LWITYYHUM KameHeM MoXe OyTu OeTOH, LeMeHT, kam'dHa KpuxTa,
3B'si3aHa cmonamu abo MiHepanbHMMK PpeYOBMHAMW, CKITO, Kepamika.

Mpn ubOMY CTiVKMIA OO PO3TArHEHHs Wap abo CTiliki 40 PO3TArHEHHS MaTepiann MOXyTb MICTUTK
iHKOPNOpPOBaHi BOSIOKHA.

Mpn LbOMY MpPU BUKOPUCTAHHI MPUPOLHOr0 KaMeHI KaM'aHi MnacTuHM (iKCYytTbCS LUASXOM TX
3B'A3yBaHHA TakMM YMHOM, IO HaMpaBfeHHA BOMOKOH CXOO4ATbCA OAWH 3  oaHuMM  abo
nepekpmBarTbCS.

Mpy UBOMY NPU BUKOPUCTAHHI LUTYYHONO KaMEHH0 KaM'sHi MNacTUHW IKCYTbCA LUMSAXOM iX
BUMMBAHHA Ta 3aTBEPAIHHA B pigKiv hasi TakMM YMHOM, L0 HaNpaBreHHS BONOKOH CXOAATHCS OOMUH 3
ogHUM abo nepekprBarTbCA.

Mpu LbOMY CTiIKNIA OO PO3TATHEHHS Lap MOXe NeXxaTu B TOBLUj LIapiB i3 KaMeHHo.

Mpu LbOMY LIAp KAMEHIO MOXe fexaTu B Mexax LuapiB, CTIMKUX 40 PO3TArHEHHS.

Mpy ubOMYy KaM'stHa NracTUHa MOXe MICTUTU Lapu 3 KaMeHHo, WO YepryroThes, i Wwapw, CTinki 4o
PO3TArHEHHS.

Mpu LbOMY BOMOKHA MOXYTb OyTM iHKOPMOPOBaHI B TOBLLY KaMEHH Yy BMNaAKy BMKOPUCTAHHS
LeMeHTy abo Kam'sHOI KpUXTK, 3B'A3aHOT cMofamMmn abo MiHepanbHUMKN pevoBnHaMn, abo BGeToHY.

Mpn ubOMY CTiiKMA OO PO3TATHEHHS Lap MOXe CKnajaTuca 3 BOMOKHUCTMX MaTepianis,
AEePEeBMHHOrO BOMOKHAa, CTaneBmx BOMOKOH abo rpadeHy.

Mpy ubOMY BOMOKHaMM MOXYTb OyTW CKIMOBOSOKHO, KaM'siHe BOSIOKHO, BYrfieueBe BOJIOKHO,
apamigHe BONokHO, 6bambykoBe BOMNOKHO, AepeBnHHe abo nnsHe BONOKHO abo cyMill nepepaxoBaHnX
BOJTOKOH.

Mpn uUbOMY MPU BUKOPUCTAHHI KaM'sHOI KpuXTK, 3B'A3aHOi cmonamu abo MiHepanbHUMMK
pevyoBMHAMK, OCHOBOI 3B’SI3yBaribHOI PeYOBMHM MOXe OyTM enokcuaHa cmona, noniedipHa cmona,
CMOra Ha OCHOBI cknagHoro edipy deHony, noniamigHa cMmona, cMofa Ha OCHOBI LmMaHaTHUX edipis,
BiHiNnedipHa cmona, menamiHoBa cmona, nofiypetaHoBa cMoria abo KpeMHiiopraHiyHa cmona abo
CyMiLL UuX cMon.

Mpy ubOMYy cCMONK, siKi BUKOPUCTOBYIOTBCS B SAKOCTI 3B’A3yBanbHOI PEYOBUHU, MOXYTb MaTtu
ycaaKoBi BNacTUBOCTI.

Mpu uboMy ByrneueBi BONOKHA MOXYTb OyTW BMKOHaHI 3i CMOn i agresusiB 3 OMii POCAIMHHOIO
NMOXOMXEHHS, OMin 3 BOAOPOCTEW i ApiKAKOBUX rpubiB, NirHiHy Ta iHWOI CUMPOBWHU POCIIMHHOIO
NMOXOPKEHHS, 30KpeMa INsiHOro BOSOKHA.

Mpu ubOMy ByrnewLesi BONIOKHA MOXYTb BYTU BMKOHaHI 3i CMOM i aAre3usiB 3 POCIIMHHMX 3anULLKIB,
AKi 3anuLIaTbCA B XOAi ManepoBOro BMPOOHMUTBA, 30KpeMa, Yy BUMNAAI MirHiHy, a TakoX iHLWunX
POCNUHHUX 3anuuikiB, sKi HagawTb depMeHTOBaHi ApPKAXKOBI ONii, OTpMMaHi 3 ApPKAXIB, AN
OioreHHOro BMpOGHWLITBA BYrfeLeBnX BOMIOKOH Ha OcHOBI noniakpunHitpuny (PAN), rpadeHy, cmon
Ta 3B’A3yBaflbHUX PEYOBUH.

Mpu UbOMY MPU BUKOPUCTAHHI KaM'stHOI KPWXTW, 3B’si3aHOi cMonamu abo MiHepanbHUMM
peyvyoBUHaMU, 3B’3yBaribHa pevyoBMHaA MOXe MICTUTU CyMill CMOMW Ta MiHepanbHUX aare3usis.

Mpu LbOMY OCHOBOI MiHEPANbHOI 3B’sI3yBanbHOI PpeYOBUHM MOXE ByTU PO3YMHHE CKITO.

Mpu ubOMy CTiiKMA OO PO3TArHEHHA MaTepian abo, LWOoHaMMeHLLe, WOro 4acTuHa Moxe OyTu
nigaaHa nonepeaHin Hanpysi BigHOCHO maTepiany, CTINKOro Ao TUCKY.

Llen BuHaxig onucye TexHiYHWA cnocid, 3a [JOMOMOrow SIKOro Moxe OyTu CKOHCTpynoBaHa
ABoTaBpoBa Oanka, HaBefeHa K npuknag, wWob KOHBepTyBaTW BUKOPUCTAHHSA KOMMO3MULINHOMO
maTepiany Ha ocHoBi CFRP i kameHio (CFS — CarbonFaserStein abo CarbonFiberStone
(ByrneBonokHo-KamiHb)) y npakTUYHO 34IACHEHHI Ta ONTUMI30BaHi CTPYKTypu abo reoMeTpuyHi
dopmu, BXe Bigomi y byaiBenbHin cdepi. TexHiyHe pilleHHs npeactaBneHo Ha Pir. 1-8 y surnagi
OfHOro 3 npuknagie peanisauii oBoTaBpoBOi Oanku Ta ogHoTaBpoBoi 6anku. OcHoBHa 3agadva B
OaHOMy BUNAgKy nonsrae B TOMY, SIK 3'€e4HATV MOBEPXHi, WO NpOXoAAaTb NepneHOuKynspHo ofHa
OfOHIN, MeToOOM nocafku 3 HaTsarom 6e3 nokanbHWX MikiB Hanpyr, WO 3yMOBIIOKOTL MOBHE
NMOpYyLLUEHHS reoMeTpUYHUX MapaMeTpiB Lie Ha Mno4vyaTKOBOMY eTani vepe3 MicLeBi pyWHYBaHHS.
PdpuKUiiHe 3'eQHaHHSA NOBEPXOHb BCTAHOBIMOETLCS, B NMPUHLMNI, 3@ AOMNOMOrol0 KkneiB abo aaresmsis.
Lle BigHOCUTBCS 0O BUPOOHMLTBA KOMMNO3MLiNHOrO MaTtepiany Ha ocHoBi CFRP Ta kameHto (CFS) Ta
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3'egHaHHa cammx 4YacTuH CFS mik coboto. [Ing uboro crnoyatky roTyeTbCs maTepian OCHOBM,
nokasaHun Ha ®ir. 1, Wwo nepenbayae posmilleHHs wapy (4) ByrneueBoro Matepiany nocepeauHi Mix
ABOMa MnacTMHaMm 3 KaMeHIO.

MoTim 3'eaHyBanbHi YacTMHM 3abesnevyloTbCs BUCTYNamMu i nasamum y BUMmMAAi “nactiBYMHOMO
XBOCTA” aHarnoriyHo TOMy, SiK Npu Tecnsapcbkmx poboTax 3abesnevyroTbCs BUCTyNamu i nasamu y
BUrNsaai “nactiBuMHOro xsocTta” AepeB'saHi naHeni, WO ONTUMI3ye iX B3aEMHO MNepneHauKynspHe
3'egHaHHA. Kpim Toro, npu BMKOPUCTaHHI AepeBa B pe3ynbTaTi AOCAraeTbCsa epekT, SKMn nonsdrae B
TOMy, WO LWapyu BOMOKHA, SKi NeprneHAuKYNsapHO CTUKYIOTbCH, 3'€4HYIOTbCA OAMH 3 OOHUM
nepexpecHnM YnHoOM abo BHAXIIECT, OCKIflbKW 3'€AHaHHS BCTMK 6€3 reoMeTpu4HOro nepekputts 6yno
© obmexeHe TiNbKn CKIelBaHHAM aare3MBoM, a OTPUMaHe Krnenose 3'egHaHHsA B pe3ynbtaTi 6yno 6
LWBMAKO i MOBHICTIO 3pYyMHOBAHO Yepe3 HeAOCTaTHI MILHICTb Ha PO3TArHeHHsA. 3aBAsikU 3'€QHaHHI0
nepexigHuMx OINSHOK Ha “NacTiBY4MH XBICT' Mamke B MOBHOMY 00cs3i 3abe3neuyeTbcs nepepada
KiIHETMYHOT eHeprii 3 OAHIET NNOLWWHN, CTINKOT 40 PO3TAMHEHHSA, Ha iHLWY NepneHauKYNApHY NAOLMHY,
CTiIKy 00 PO3TArHEHHsl, KONW Ui ABi CTiNKi 0O PO3TArHEHHS MMOLWUWHK, TOBTO Lapu BYrmneLeBoro
MaTepiany B TOBLLi Lapy/WwapiB 3 KAMEHI0 Y HaBeAeHOMY MpuKnagi, Skun npointctTposaHun Ha Pir. 1-
8, NPOCTOPOBO NEPEKPMBAIOTLCA OAMH 3 OOHUM Y NONEPEYHOMY nepepisi.

Mpu npoBegeHHi BunpobyBaHb Ha 3nam MoxHa 6yno © pgosecTw, WO ABoTaBpoBa Oarnka,
BMKOHaAHa 3 CFS-nnactvH, MoXe BUTPUMYBATW BENWUKI HABAHTAXEHHS, aHanoriyHi TuMm, SKi
BUTPUMYIOTb cTanesi 6ankun, ane CFS-6anka npu UbOMY Mae 3Ha4YHO MEHLUY Bary, OCKiNlbKW KaMiHb 3
nuToMol Barot 2,8 r/cmM3 3HayHO nerwe ctani, a kamiHb y noeaHaHHi 3 BYrfneLueBMM MaTtepianom
3YMOBIIIOE 3HAYHE 3HWKEHHS BMKWUAIB BYIMEKUCIIOro rady nig Yyac BUPOOHWULTBA NOPIBHSAHO 3i CTanso.
MoxHa NpMNycTUTK, WO Take 3HWKEHHs1 cTaHoBUTL 30-50%. Cama KOHCTPYKLUIS B LLiNIOMY OEMOHCTPYE
NPYXHICTb Npy BUNpobyBaHHSX Ha 3ram 6e3 po3puBy 3'€4HaHb TUMY “NacTiBUMH XBiCT” MpPU 3rMHAHHI
bankw.

[Ona 3abe3neyeHHa OOCTATHbOI MILUHOCTI Ha PO3TArHEHHSA B HWXKHbOMY pPeMeHi NOTPibHI nuwe
BiQHOCHO Oinbll TOHKI Ta Nerki wapw ByrneLeBoro maTtepiany, L0 TakoX 3HWXKYE 3aranbHy Bary
BIQHOCHO 3aranbHoro obcsary. YKOpCTKiCTb MpUM CTUCKaHHI Ha BEPXHbOMY peMeHi Ta B nepemuyi
AOCAraeTbCs KOMMOHEHTOM Y BUrMsdi kameHto. Kpim ByrmeueBoro marepiany MoxyTb OyTu Takox
BUKOPUCTaHI i 6arato iHWKX BOMOKHUCTUX MaTepianis, WO 3anuaTb 3HAYHO MEHLUUIA €KOSOTiYHNI
cnig, HK BYrneuesi BOMOKHA. AK Mpuknag MOXHa HaBeCTM Taki BOJOKHA, SK GasanbToBe BOMOKHO,
CKIMOBOJSIOKHO, KaM'dHe BOSMOKHO, CTaneBe BOMIOKHO Ta nNAHI BOMOKHA, $Ki nigxogaTe Ans
BMKOPWCTaHHS 3anexHo Big ccpepu 3actocyBaHHA. OfHaK 3 TEXHIYHOI TOYKU 30pY BYrieueBe BOSIOKHO
rpae ocobnvBy porfib, OCKiMbKM Ha BiAMiHY Big GinbLUOCTi iHWMX BOMOKOH BOHO MAa€ 3HA4YHO Oinblu
BMCOKY XOPCTKICTb Ha pO3TArHeHHs. Lle BigHOCUTLCS, 30Kpema, 40 CTPYKTYp Ha OCHOBI rpadeHy, ski
He € BOMOKHaMuM B CTPOrOMYy CEHCi LbOro CrioBa, ane siki B ManbyTHbOMY TaKOX MOXYyTb OyTu
BUKOPUCTaHI Ik apMytounii matepian.

Lle oguH edbekTuBHMI 3axig WOOO0 O0OATKOBOrO 3MEHLUEHHS BYrneueBoro crigy nepepbavae
OTPMMaHHS Byrneuo i rpacpeHy 3 BiHOBMNIOBaHUX QKepen pecypciB, Hanpuvknag, 3 onii BoAopoCcTen
abo iHWKUX oM POCAMHHOIO MNOXOOXKEHHSA, 3 BogopocTen abo ApikmKoBMX rpubiB, ByrneLesBux
BOJOKOH 3 MirHiHy, TOBTO 3 AepeBHUX BiAXOAiIB NanepoBoro BMpobHMLTBa, abo ByrneueBnx BOSOKOH 3
MEeTaHOoIy, 04epXXyBaHOr0 CUHTETUYHUM METOAOM 3 BMKOPUCTAHHAM PO3LUMPEHOro cuHTe3y Piwepa-
Tponwa Ta peakuii KoHBepcii BoasiHoro rasy. padeH moxe 6yTm oTpumanun 6e3nocepefHbo 3
BYIMEKNCNoro rasy 3 BUKOPUCTAHHAM enekTpoeHeprii. Y uux Bunagkax [gxepenamm 4YacTUHU
MaTepiany KOHCTPYKUii — y TOMY BWMNagKy, SKWO CTIMKUW OO0 PO3TATHEHHS LWap CKNnagaetbcs 3
BYIrfeLeBNX BOMOKOH abo rpadeHy — cryaTb B OCHOBHOMY [pKepena BYrMeKUCIOro rady, npu LboMy
BYrfeLb, SKWUA paHile HeratMBHO BNAMBaB Ha HAaBKOMULIHE cepefoBulle, nepebyBaoum B
rasonogibHoMy cTaHi y BUINSAi BYrneKUCnoro rasy, Tenep 3B'A3aHWM Ha MOCTINHIN OCHOBI B TOBLLj
BOIOKHA i, BiAMNOBIAHO, MPUCYTHIN Y MaTtepiani KOHCTPYKUii y TBepgomy cTaHi. Lle € ogHieto 3 npuyuH
TOro, YoMy BYIfeLeBe BOJIOKHO Bigirpae ocobnuBy pornb SK mMaTepian 3 BMCOKOK MILHICTIO Ha
PO3TSTHEHHS.

[oknagHe po3KpUTTS LbOro BUHAxoay

OAaunH 3 MOXITMBMX BapiaHTIB 3AINCHEHHS LbOro BMHaxody onucye Ha ®ir. 1i 2 CFS-nnactuHy (1),
BMKOPWCTOBYBaHY $IK BEPXHil peMiHb, i Opyry Huxyenexady crtabinisytony CFS-nnmactuHy (2),
BUKOPUCTOBYBAHY $IK HWXHIN peMiHb, MPUYOMY KOXHa 3i 3a3HayeHWX MNnacTUH XapakTepusyeTbCd
HasABHICTIO BHYTPILUHBOro Byrneuesoro Lwapy (4), a BeptukanbHo nnactuHam (1) i (2) npoxoauTb
nepemuyka (3), BukoHaHa 3 CFS i Takox 3abe3nevyeHa BHYTPILLHIM BYrNeLEBUM LLAPOM, KU Hagae
XKOPCTKOCTI BCi KOHCTpYKUii. Ha ®ir. (1) nokasaHi BucTynu Ta nasu (5) y Burnagi “nactiBUMHOro
XBOCTQ” AN BCiX NMacTuH, SKi HagalTb UUMM MnacTMHaMm B3aeMO3aMuKamnbHOI CTPYKTYpM, LLO
3abe3neyvye B3aeMHe 34ENSIEHHS MMacTWH, KONWU Ui naHeni 3'eQHyl0TbCA Mk cobol 3a 40MOMOror
agresusiB. OnTuMi3auis KOMMNOHEHTIB JOCAraeTbCA 3a PaxyHOK TOro, WO BMICT KAMEHIO Y BEPXHBOMY
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pemeHi BinbLUMIi, HiXXK Y HWKHbOMY PEMEHi, @ BMICT BYINEU0 B HWKHbOMY PEMEHi OinbluniA, HiX y
BEPXHbOMY peMeHi. Tak camo Moxe ByTn onTMMI30BaHUN Byrneuesui Cnia.

Ha @ir. 3 Ta 4 nokasaHa CTpyKTypa, npointocTpoBaHa Ha dir. 2, y nonepeyHomy nepepisi (F-F) i
(G-G), sika BMKOPMCTOBYETLCA ANS MeXaHiYHOro 3'egHaHHa Mk coboro gBox nnactuH (1) i (2)
METOZ0M MocaKkuM 3 HaTAroM 3a AOMOMOrow BMCTYNIB i NasiB y BUrNSAAi “nacTiBYMHOro XBocra” yepes
CFS-nnactuHy (3).

Taka cama cTpykTypa nokasaHa And TaBpoBoi 6anku, npointoctpoBaHoi Ha ®dir. 5-8 sk oauH i3
npuknagie. [Bi NnpeacTaBneHi KOHCTPYKLUiT BinobpaxkaTb npuHuMn 3'eaHaHHa CFS-nnactuH wnsaxom
3'€edHaHHA B NacTiBYMH XBICT KPOMOK, LLO MNigNAraiwTb CKIEBaHHIO O4HA 3 OAHOW, W06 Takox
3a6e3neunTn MOXNMBICTb 3'€QHAHHSA OYAb-AKNX iHWMX CTPYKTYP Nig NpAMUM KyTOM abo 3 Haxurom Ta
nocagku 3 HaTSArom 3a paxyHoK TOro, Lo MOBEPXHi BYrNeLEeBOro marepiany, Wo Mae BUCOKY MiLHICTHO
Ha PO3TArHEHHHA, y MOMepevyHOMY MNepepi3i NepeTuHaTbCs ofHa 3 ogHow abo, LoHanmeHLe,
CXOAATbCS Ha NiHiT po3piay.

SOPMVYJIA BUHAXOLOY

1. KoHcTpykuia npodinto 6ankm 3 gsoma abo bGinbwe kam'aHMMW nnacTtuHamu, BUKOHaAHWMK 3
NpMpPOOHOro KamMeHio abo LWITYYHOro KaMeHt, NPUYOMY 3asHayveHi KaM'sHi NnacTMHWM MeXaHivYHO
crabinizoBaHi ona 3abesneyeHHs MILHOCTI Ha PO3TArHEHHS 3a OOMOMOrOK LOHAWMEHLLE OOHOro
CTIfIKOro 40 PO3TArHEHHS Wapy abo CTiMKMX A0 PO3TArHEHHS BKIOYEHNX MaTepianis,

fKa BIiOPI3HAETBCA TUM, WO KaM'sHi NNacTUHU pPO3TALUOBYKOTbLCA Mig KYTOM OfHA OO OAHOI, i
LIOHaNMeHLIe ofHa Kam'sHa nracTuHa 3abe3neyeHa BMCTyNnamu, i LWOHAWMeEHLlE ofHa Kam'sHa
nnactuHa 3abeaneyeHa nasamu BigNOBIAHOI BUCTyNam dopmu aOnsg 3abesneyeHHs 3'€dHaHHS
KaM'aHUX NNacTWUH ofHa 3 OAHOK Tak, WO BUCTYNW, BUKOHAHI B OOHIA MNacTWHi, BXOOATbL B Masu,
BMKOHaHI B iHWI/ MNNAcTWHi, NPUYOMY CTiViKi OO PO3TArHEHHs wWwapu abo CTivki OO PO3TArHEHHS
MaTepianM Kam'sHuUX NMacTuH, WO 3'€4HYITbCS, CXOAATbCA OAMH 3 OOHMM Y CBOIX MAOWMHAX Ta
LLIOHaMEHLLEe YaCTKOBO MEPEKPMBAIOTLCA Y CBOIX MMOLLMHAX, PO3TALLIOBYHYNCH OAUH MOBEPX OL4HOrO.
2. KoHcTpykuis 3a n. 1, sika BiAPI3HAETbLCA TUM, WO NPUPOAHUM abo LITYy4YHUM KameHem € BeTOH,
LeMEHT, KaM'sitHe KPpULLMBO, 3B'A3aHe cMonamu abo MiHepanbHUMKU peYOBUHAMK, CKIO, Kepamika.

3. KoHcTpykuis 3a ogHuM i3 nn. 1-2, ska Bigpi3HAETbCA TUM, LLO CTiNKMA OO0 PO3TArHEHHS Wwap abo
CTilKi 4O PO3TArHEHHS MaTepianu MiCTSATb iIHKOPNOPOBaHi BOMOKHA.

4. KoHCTpyKuis 3a ogHum i3 nn. 1-3, dka BiAPI3HAETbCA TUM, O NPU BMKOPUCTAHHI NPUPOAHOro
KaMeHI0 KaM'sHi nnacTuHW IKCYIOTbCA LINAXOM X 3B'A3yBaHHS TakmMMm YMHOM, WO HarnpasneHi
BOOKHa CXOAATLCS OOHe 3 04HUM abo NepeKkprBaloTLCS.

5. KoHcTpykuisa 3a ogHum i3 nn. 1-3, dka BigpPi3HAETbCA TUM, WO NPU BUKOPUCTAHHI LUTYYHOro
KaMeHI0 KaM'sHi NNacTuHU (PIKCYIOTbCA LINAXOM X BUNUBAHHA Ta 3aTBephiHHA B pigkin dasi Takum
YMHOM, LLIO HanpaBsreHi BONOKHA CXOAATbCA OAHe 3 04HMM abo nepeKkprBaloThHCS.

6. KoHcTpykuisa 3a ogHum i3 nn. 1-5, dka BiAPI3HAETbCA TUM, WO CTINKAUA OO PO3TANHEHHS Lwap
NexnTb B TOBLLi LWIApPiB 3 KAMEHIO.

7. KoHCTpyKUia 3a ogHUM i3 nn. 1-6, sika BigpI3HAETLCA TUM, LIO LIAp 3 KAMEHI0 NeXUTb B MeXax
LapiB, CTINKMX A0 PO3TArHEHHS.

8. KoHcTpykuida 3a ogHum i3 nn. 1-7, gka BigpPI3HAETLCA TUM, IO KaM'sHa nracTuHa MiCTUTb LWwapu 3
KaMeHHo, LLIO YeprytTbes, i Wwapw, CTilKi 4O PO3TArHEeHHS.

9. KoHcTpykuia 3a n. 3, ska BiApPi3HAETbCA TUM, LLO BOSIOKHA iIHKOPMOPOBaHiI B TOBLLY KaMEHK Y
BMNAAKy BMKOPUCTAHHA LieMeHTy abo kaM'sHOro KpuimuBa, 3B'i3aHOr0 cMoriamu abo MiHepanbHUMK
peyoBMHamMu, abo GETOHY.

10. KoHCTpyKUida 3a ogHuM i3 nn. 1-9, y SKil CTiINKMIA 0O PO3TArHEHHS LWap CKNagaeTbCs 3 BOMOKHUCTUX
MaTepianis, 4ePEBUHHOIO BONOKHA, CTaneBux BOMOKOH abo rpadeHy.

11. KoHcTpykuis 3a n. 10, ska Bigpi3HAETLCA TUM, LLIO BOSIOKHAMU € CKIOBOMOKHO, KaM'siHEe BOMNMOKHO,
ByrrneLeBe BOJIOKHO, apamigHe BONOKHO, bambykoBe BOMNOKHO, AepeBunHHe abo nnsiHe BONOKHO abo
CyMiLL NepepaxoBaHNX BOJTOKOH.

12. KoHCTpyKUia 3a ogHuM i3 nn. 2-11, dka Bigpi3HAETbCA TUM, LLUO NPU BUKOPUCTAHHI Kam'aHOro
KpuLIKMBa, 3B'A3aHOro cMoriamm abo MiHepanbHUMKU pevyOBUHAMM, OCHOBOHO 3B'SI3yBasibHOI PEYOBMHU €
enokcugHa cmona, noniecdipHa cmorna, cMona Ha OCHOBI cknagHoro edvipy deHony, noniamigHa
cMona, cMora Ha OCHOBI LiiaHaTHUX edipis, BiHinedipHa cMmona, MenaMmiHoBa cMona, noniypetaHoBa
cmona abo kpeMHinopraHiyHa cmona abo cymill LMx cMor.

13. KoHCTpyKUia 3a oaHuMM i3 nn. 2-12, dka BiAPi3HAETbLCA TUM, O NPU BUKOPUCTaHHI Kam'aHOro
KpuwWKMBa, 3B'AI3aHOr0 cMoriamu abo MiHepanbHUMW peyvoBMHAMW, 3B'A3yBarbHa pPevYoBMHA MICTUTb
CyMiLL cMOnNn Ta MiHepanbHUX aare3muBsis.
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14. KoHcTpykuis 3a ogHuMM i3 nn. 2-13, sika BiOpPI3HAETBCA TUM, WO OCHOBOK MiHEpanbLHoI

3'eQHYyBanNbHOI PEYOBUHUN € PO3YMHHE CKIO.
15. KoHcTpykuia 3a ogHum i3 nn. 1-14, dka BiAPI3HAETLCA TVM, LLO CTINKMIA 0O PO3TArHEHHS MaTepian

abo LoHaliMeHLle MOro YacTuHy nigaaHo nonepefHii Hanpysi BiAHOCHO MmaTtepiany, CTiKOro Ao
TUCKY.
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Qir. 7

Komn'toTepHa BepcTka A. KpuxaHiBcbkumn
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