201800463 Al

(19) EBpa3unckoe
naTteHTHoe

Be4OMCTBO

@1 201800463 3 Al

(12) OIMMMUCAHHUE M30BPETEHUS K EBPABUNCKOMU 3ASIBKE

(43) [ara ny6nukauum sasiBku

2019.12.30

(22) Dara nogaum sasekn

2018.06.12

(51) Int. Cl. E04H 1/04 (2006.01)
EO04B 1/20 (2006.01)

E04B 1/19 (2006.01)

(54) JKEJIE30BETOHHBIA KAPKAC MHOT'O3TAYXKHOI'O 3JAHUSI CHCTEMBI APKOC

(96) 2018/EA/0048 (BY) 2018.06.12
(71) 3assurens:
MOPINY FEHHA TN
AJEKCAHJIPOBHY (BY)

(72) Wsobpetarens:
JlozakoBnu Oubra BaagumuposHa,
Mopauu Anexkcanap UBanoBny,
Mopauu I'ennagnii AnekcaHapoBuY
(BY), 3esienckuii Anexcanap
Baagumuposuu (RU), Ctenkuii Bukrop
BacuabseBnu (UA), CtoniooBa TaTrbsina
Baagumuposua (RU)

(57) U306pereHre OTHOCHUTCS K CTPOUTCIBCTBY H,
B YAacTHOCTH, K KOHCTPYKLMSIM S>KHIBIX M oOle-
CTBEHHBIX 3[JaHMH MacCOBOTO Ha3HAYEHHs, BO3BOJU-
MBIX B Pa3JIMYHBIX PErMOHAaxX, BKIIOYas M celcMuye-
ckue. AOOpesnarypa "APKOC" o3HavaeT "ApxuTek-
TypHO-KoHCcTpykTHBHast OtkpbiTas Cucrema" MHOTO-
STaXHBIX 3J@aHWH pa3TuyHOro HasHaueHus. Kapkac
MHOTOATaKHOTO 34aHus (Pur. 1) BKIIFOYaET MOHOJIHT-
HBIC WX COOPHBIC KOJIOHHBI | M MJIOCKHUE TUIUTHI T1e-
pexpbITuii 2. [IIUTEl MEepPEeKPBITUI BKIIOYAIOT CHCTE-
My TIEPEKpECTHBIX pHUreied 5, CKPBITBIX B MX IUIOC-
KOCTSIX M 00pa30BaHHBIX 0OBEMHBIMH apMOKapKacaMu
4 ¢ NpoAoNBEHON CKBO3HOHI apMaTypoil B CTBOpax Ko-
JIOHH 1, a Taxoke MmaHenn 6 paMHBIX sYEeK MEXIY pH-
rexsiMu. CKpBIThIE PUTENH 5 BBITIOIHEHBI C ITUPUHON
He Oosiee JBYX TOJNIIMH KOJOHH M 00pasyloT B IUIOC-
KOCTH K2XJIOTO TIEPEKPHITHSI MHOTOIIPOJIETHYIO pamy C
XKeCcTKUMH y3namu. [lanenn 6 moHM3y cHaOXeHBI JIH-
00 apMaTypHOI CETKOH, pa3MEIIeHHOH ¢ 3a30paMH I10
HX TEepUMETPY C apMoKapkacamu 4 purener 5, miubo
COOpPHBIMH KeIe300€TOHHBIMH CKOPIIYIIaMH HECHEM-
HOW omanmyOku. B xakioM mposere Mmo JJIMHE CKpBI-
TBIX pUTeNed 5 Hax uX HIKHEH paboueil apmarypoit

MOTIEPEK UX OCH JUCKPETHO YCTAHOBJIEHBI KOHHEKTO-
psI 11 B Buzie apMaTypHBIX CTEpKHEU-KOPOTHIIIEH, 3a-
AHKEPEHHBIX 10 KOHIIAaM B CMEXHBIX MmaHemsx 6. Ilo-
BEpXY BAOJIb PUreNel 5 ylnoKeHa cBapHas CETKa C LIH-
PUHOM, IpEeBHIMIAOICH ITHPHHY apMOKapKaca, U ¢ 00-
pa3oBaHMEM HaITyCKa €€ KpacB Ha CMEXKHbIC STUCHKH 6
Ha BeMMUMHYy He MeHee 2d, rie d - TONIIMHA IITATHI
nepekpbITUs. [Ipu 3TOM CKOpIynbl HECBEMHOHM oma-
nyOKu 8 B mpenenax KaKAOoH MmaHend 6 MepeKpBITHHA
CHAOKECHBI JIETKMMH BSI3aHBIMHU apPMOKapKacaMH C Ipo-
TIOTBHOM apMaTypol, pa3sMelIeHHOH TOoHU3y B cOop-
HOH CKOpITyTIE, a TIOBEPXY B CJIOE MOHOJIIMTHOTO OeTo-
Ha U O0BEIMHEHBI XOMYTaMH, a apPMOKaPKachl CKPBI-
TBIX pUTEJEi 5 MpenBapUTEIbHO, 10 YCTAHOBKH B Ie-
PEKpBITHE, MOTYT OBITH BOETOHMPOBAHBI MOHH3Y IO
BCEH JUTMHE KaXKIOTO MPOoJIeTa B OCTOHHBIC TIACTHHEI
HecheMHOW omanyOku. [Ipu aTOM, BIOIH apMOKapKa-
COB YJIO’KEHBI M 3aKPEIUICHBI BKJIABIIIH B BH/E TTOJIBIX
KarCyJ1 W/WITH IPU3MaTHYECKIX YITH HWINHAPAIECKUX
MMOPU30BaHHBIX m3nenuii. 11300peTenne pemaer 3ama-
4y COKpPAIIECHHs TPYA03aTpaTr U IOBBIICHUS TEMIIOB
CTPOUTENBCTBA KapKaca U 3JaHus B [IEJIOM.
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XXENE3OBETOHHbIN KAPKAC
MHOIO3TAXHOIO 30AHUA CUCTEMbI APKOC

H306pereHne OTHOCUTCS K CTPOMTENLCTBY M, B YaCTHOCTH, K KOHCTPYKLIMSM >XHJIBIX H
OOLIECTBEHHBIX 3MaHKUI MacCOBOTO Ha3HAYEHUSN, BO3BOAHMBIX B Pa3JIMYHBIX PErMOHAX, BKJIIOYas
u ceiicmuyeckne. AGOpesmarypa "APKOC" o3nauaer "APxurexrypHO-KOHCTpyKTHBHAas
OrxpsiTast CucreMa" MHOMO3TaXKHBIX 3AaHUN Pa3IMHMHOTO HA3HAYEHHUA.

H3BecteH xkere300eTOHHBIN KapKaC MHOFO3TaXKHOIO 3aHus [ 1], BKIIOYarOmui KOJTOHHBI
U IUIOCKME TIEPEKPBITHA C TPANWLHOHHBIMH CX€MaMH apMHPOBaHMA, NpPEeRXyCMaTpHUBAIOIIUMH
apMaTypHbie CeTKH, GOopMHpYyeMBIe Ha MeCTe U3 OTAENbHBIX cTepxHel. Ilpu atom apmaTtypHbie
CEeTKH MJIi BOCHPHUATUS MNPOJIETHBIX MOMEHTOB B CEpPEIMHE KaXAOH AYEHKH MEPEKPbITHS
pasMeleHbl NOHM3Y, a ANS BOCIPHUATHS ONOPHBIX MOMEHTOB HaJl KaKAOH KOJOHHOH B
nepekpbiTid noBepxy. Jlna obecnedeHuss TpeOyeMOro COMpPOTHBIEHHS IUIMTHI TEPEKPLITHA
MPOJABJIMBAHUIO KOJIOHHAMM, Y KaXIOH U3 HMX IOIMOJIHUTENBHO YCTaHABIMBAIOT MOMNEPEYHYIO
apMatypy B BHJ€ BEPTHKAJIbHBIX CBAPHBIX CETOK HJIM CTEP)KHEH C BHICAXXCHHBIMHU FOJIOBKAMHM.

KOHCTpykuMsT M3BECTHOrO Kapkaca M TEXHOJIOTHS €ro BO3BEACHHUS IIPOCTHI U
CTPOMTENBCTBO €ro MpakTHuecku He Tpedyer Oaswi crpoiimHaycrpun. ITosToMy OH mosyuml
HIMPOKOE ¥ MOBCEMECTHOE PUMEHEHHE IIPY BO3BEAEHNH KapPKAaCHBIX 3JJaHUH.

OnHako M3BECTHash KOHCTPYKUMs kapkaca He3(p¢eKTuBHA, MOCKOJIBKY OHAa OTIMYAeTCs

HOBBHIIEHHBIM  MeTauionorpebneHieM. Bo3BeneHue 3TOro Kapkaca Ttakke TpeOyer



3HAYUTENbHBIX MATEPHANIBbHBIX, 3HEPreTHMYECKUX M TPYHOBBIX 3aTPaT HAa PYUHYK CcOOpKY
onaxybOYHbIX YCTPOHCTB, MOLITYYHYIO YKJIAAKY U (PUKCALIMIO apMaTYPHBIX CTEP)KHEH 10 MecTy
¥ TIPOM3BOACTBO PabOT MpPH HHU3KUX M OTPULIATENIBHBIX TEMIIEPATYPaX Ha OTKPHITOM BO3AYXE.

H3zBecreH xene300eToHHbII Kapkac [2] MHOTO3TaXKHOTO 34aHHU, BKIIIOUAIOIHUA KOJIOHHBI
U TUIMTHI MEPEKPLITHI C apMaTypoil, pa3MelleHHO! BHOJb KOJOHH B COCTaB€ apMOKapKacOB
npu3MaTH4deckoit ¢opmbl, 00pasylOIUX B IUIMTaX MEPEKPHITHH CHUCTEMY I€PEKPECTHBIX
pHreJieil, CKpbIThIX B HX IJIOCKOCTH [2].

Bcnencreue npuMeHeHHs apMOKapKacOB M MX Pa3sMEHIEHHs] B CTPOTOM COOTBETCTBHMHM C
pacripeiefieHeM yCWIMH B IUIMTE OT AEHCTBMS HAarpy3KH, 3aMETHO COKpauleHa NOTpeOHOCTb
MeTaJula Ha X apMHUPOBaHHUE, a TAKOKE YMEHbIIECHBI TPYA03aTPaThl Ha BLIIOJHEHHUE aPMAaTYPHBIX
pabor.

Opnnako, BCNENCTBHE HECOBEPINEHCTBA APMOKAPKACOB, NPHHSITHIX CONPSHKEHUH MEXIY
HHMH U C apMaTypHbIMHM CETKaMH, COKpalleHHe TPYAO3aTpaT AOCTUIHYTO He B ITIOJIHOH Mepe,
HEIOCTATOYHO MOBLIIIECHBI TEMITbl BO3BEACHUS KapKaca U 31aHUsI B LIEJIOM.

Haubonee 6mm3kuM K mpennaraeMoMmy, SIBJIIETCS, NMPHHATHIA B KauecTBE MPOTOTHIA,
XKeNe300eTOHHbIH Kapkac 3aHus [3], BmodYaromuii MOHONMTHbIE WJM COOPHBbIE KOJIOHHBI M
TIJIOCKHE TUTATHI IEPEKPBITUI.

Ilpu BO3BEmEHHH H3BECTHOrO KapKaca 3JaHHA 33 CYET YCOBEPIIEHCTBOBAHUSA CTHIKOB
apMOKapKacOoB MexAy Co0Oif ¥ mNpUMEHeHHs B sMYeHKaX I[UIMT HECHEMHOW OnanyOku
JOIMOTHUTEIBHO COKPaLIeHbl TPYAO3aTPAThI H MOBBILIEH TEMIT CTPOUTENBCTBA.

OnHako U3-3a IPUHATOrO CHOco0a aHKEPOBKHU CTepXKHEH apMaTYPHBIX CETOK U apMaTyphbl
HECHEMHOI OnaiyOKu B CKPBHITHIX PHUIeJIsX, HEONMTUMAJIbHOH IHPUHBI ADMOKapKacOB CKPBITHIX
purenei, CIOXXHOI KOHCTPYKLMH NMPUMEHEHHbIX CKOPJIYI HECHEMHOH onanyOku U HEBBICOKOrO
YPOBHS MHAYCTPHAJIH33LHH CTPOMTENbCTBA B LI€JIOM COXPAHSIOTCS JOCTaTOYHO BBICOKHE
TPYHO3aTPaThl U HEAOCTATOYHbI TEMI CTPOUTENLCTBA.

ITpennaraemoe u3obpereHue, 3a CYET YNPOLICHHS apMHPOBaHMA IUIHT NEPEKPHITHH U
KOHCTPYKLIHM CKOPJIYIT HEChEMHO# onanyOku, a Takke yBelIW4YeHHs oObeMa NpPUMEHEHUs
cOopHBIX wu3Aenuil, pemlaer 3ajgady COKpAaIl€HMs TPYAO3aTpaT, TMOBLIIEHHS TEMIIOB
CTPOUTENLCTBA KapKaca M 31aHUA B LIEJIOM.

PemeHue mnoCTaBNeHHOW 3aiadd JOCTHUraercs TEM, YTO B Kene300€TOHHOM Kapkace
MHOTO3TaXKHOIO 3AaHUs, BKIIOYAIOMEM MOHOJIWTHbIE WIH COOpHbIE KOJOHHBI U TUIOCKHE IIMTBI
NEPEeKpLITHII CO CKBO3HOH apMaTypoill, pa3MEUIEHHOM B CTBOpax KOJOHH B COCTaBe
apMOKapKacOB NPHU3MaTH4eCKOi (POPMBI C LIHPHUHON NPEBHINAIONMEH NIMPUHY CEYEHHS KOJIOHH,
ofOpasyomux B IUIMTaX MEPEKPHITUH HAa BCIO MX MJIMHY M IIMPUHY CHCTEMY NEPEKPECTHBIX

purened, CKpbITBIX B MX IUIOCKOCTSX, @ TaloKe SUEHKH MNEPEKPLITH, 3aKIIIOYEHHBIE MEXAY



NIEPEKPECTHBIMH pHIressiMA W CHaOXEHHble TOHM3Yy apMaTypHOH CeTKOH WM COOpHBIMH
XKene300eTOHHBIMU CKOPJIyTIaMH HECBEMHOH OmnanyOku C BBICTYNAIOIIEH KBEPXy apMarypow,
CKPBHITBIE PHI'EJIM BBHIMONHEHb! C IWMPUHOH paBHOH b, = (1,1..2,0)b, roe b, — wMpuHA
ceueHHs KOJIOHH, W 00pasyloT B IUIMTE KaXIOro NEpPEeKpbITHS MHOTOIPOJIETHYIO paMy C
JKECTKUMH Y3JlaMH, apMaTypHble CETKH MaHeleH IUIMTbl TNEPEeKPhITHH B TpeAenax Kaxaod
pPaMHOM AYEHKH pa3MELIEHbI TOHU3Y C 3330pPOM M0 MX NEPUMETPY OTHOCHTEIBHO aPMOKapKacoB
CKpBIThIX pureneil. [Ipu 3ToM B kaXXAOM NpoJsieTe MO JUIHHE CKPBITHIX PUrejieil NMOHU3Y, Haa MX
HIDKHEH pabodeil apMaTypoil U NMONEpeK UX OCH, JUCKPETHO YCTAHOBJIEHbI KOHHEKTOPHI B BUJIE
apMaTypHBIX CTEpPXXHEH-KOPOTHIIIEH, 3aaHKEPEHHbIX KOHLAMH B CMEXHBIX NAHEJIX J4EEK, C
ofmieil MIOmAnbI0 UX CE4YEHMs, MPEBHIAIOLICH MOJIOBHHY IUIOMIAAM CEYEHHS apMaTypHBIX
CTep)KHEeH CeTKH f4eiKH, napajuleNibHbIX KOHHEeKTopaM. [loBepxy BIONbL apMOKapKacoB pHreneH
B KaXIOM MpoOJIeTe MOJIOCOH YJIOXK€Ha CBapHas CeTKa ¢ LIMPHHOM, NPEBLIINAIOLICH HIMPUHY
apMoKapkaca ¥ ¢ 0Opa3oBaHHEM HAIyCKa €€ KPaeB Ha CMEXKHbIC AYCHKH HA BENMYUHY HE MEHEE
2d, roe d — TONIKMHA TUTATHI EPEKPBITHSA.

Ilpu 3TOoM CKOpJymbl HECHEMHOM oOmanyOku B mpemesiax KaXAoi paMHOH sA4YeHKH
NepeKpbITHii CHAOXKEHbI JIETKHMH Bs3aHbIMH OOBEMHBIMH apMOKapKacaMH C NPOAOJBHOM
apMaTypoi pa3MeLIeHHO#N MOHM3y B COOpPHOM CKOpJyme, a NOBepXy B MOHOJMTHOM OeroHe U
00beJMHEHHOH XOMYTaMH, @ APMOKAPKAaChl CKPHITHIX pUreliel NpeaBapuTebHO N0 YCTAHOBKHU B
NEepPEeKphITHE MO BCEH JUIMHE KAXOOro Impojera BOETOHMpPOBaHbI B OETOHHYIO IUIACTHHY
HECHEMHOM OTNIATyOKH.

Ilpu sTOM nerkue Bsi3aHble OOBLEMHBIE apMOKApPKachl YCTAHOBJICHBbI BAOJb CKOPIYI
HECHEMHOIT ONaNyOKH C pacCTOSHHAMH MEXKAY HHMH, NOPHMEPHO paBHbIMH ILIHDHHE
apMOKAPKacOB U BAOJIb HUX Pa3MENIEHbI U 3aKPEIUIEHbI BKJIAABIITY B BHJE MOJbIX KancCyJs W/Hin
NPU3MATUYECKUX MJIH LIMIUHAPHYECKUX NOPH30BAHHBIX U3ACIHIL.

ConocraBneHue NapamMeTpoB MPEMJIOKEHHOTO TEXHMYECKOTO PEIICHUS M ITPOTOTHIA
MI03BOJIET 3aKJIKOUUTh, YTO OT IPOTOTHIIA OHO OTJIMYAECTCS HOBBIMH Npu3HaKaMu: (1) CKpbIThIE
PMIeNd BHINOJIHEHb ¢ MPUHOM pasuo# b, = (1,1 ... 2,0) by, rae by, — wMpuHa CEYEHNs KOJIOHH,
1 00pasyloT B IJIMTE KAXAOTO MEPEKPHITHS MHOTOMPONETHYIO PaMy C JKECTKHMH y3iami, (2)
apMaTypHbIE CETKH MaHeNel IUIMTHI NePEeKPHITUil B Npeaenax KaXxaoH paMHOH siUEHKH IOHU3Y
pasMelIeHb! C 3230POM IO MX TIEPUMETPY OTHOCHUTENIBHO apPMOKapKacoB CKPBITHIX pureneit, (3) B
KaXIOM TMpOJIeTe MO MJINHE CKPHITBIX PHreneil MOHM3y Haj HikHel pabodell apmarypoi,
MONEPEK WX OCH, AUCKPETHO YCTAaHOBJIEHbI KOHHEKTOPbl B BHAE apMaTypHBIX CTEp>KHEH-
KOPOTbIILEH, 3aaHKEPEHHBIX KOHIIAMH B CMEXHBIX MaHENNX s4eek, ¢ OoOmel muomanbio MX
CeYyeHHMs] HE MEHEe TMOJIOBUHBI IUIOIANM CEYEHMs apMaTYPHBIX CTEpXKHEH CETKM SYEHKH,

mapaJuieJbHbIX KOHHEKTOpaM, (4) moBepxXy BHOJIb apMOKAapKacOB pHTeENieil B KaXIOM MPOJETe



MOJIOCOH yNOXKEHa CBapHAas CeTKa C LIUPUHOM, MpEBbINANOIEH IIMPHMHY apMoOKapkaca U ¢
06pa3oBaHHEM Hanycka €e KpaeB Ha CMeXHble sdeiiki Ha BenwuuHy He menee 2d, roe d -
TOJIIIHHA TUTHTH] IEPEKPITHSL.

ITpu >ToM, (5) CKOpJIYNBI HECHEMHOI OMaNyOKH B mpefenax KaXao# NaHenH paMHOM
SUeHKM NEPEKPLITHM CHAOXEHbI JIETKMMU Bs3aHbIMH OOBEMHBIMM apMoOKapkacamu ¢ (6)
IPONOJBHOM apMaTypO#, pa3MeLIeHHO! NOHM3Y B COOPHOH CKOPJIyIiE, @ MOBEPXY B MOHOJIMTHOM
6eroHe u obbeaNHEHHO XOMyTaMH, a (7) apMOKapKachl CKPBITBIX PHIeNIeH NPEABAPHTENbLHO, A0
YCTAHOBKM B MepeKphiTHE, BOETOHMPOBaHBI MO BCEH UIMHE KaXIOro MpoJjiera IMOHM3Y B
OETOHHYIO [UIACTHHY HEChEeMHOM OnaryOKu.

ITpu 3TOM, (8) Nerkue Bsi3aHble OOBEMHBIE APMOKAPKACH! YCTAHOBJIEHBI BAOJIb CKOPJIYIIbI
HECHEMHOH OMANyOKM C PACCTOSHMAMHM MEXIY HMMH, NPMMEDHO pPaBHBIMH LIMPHHE
apMokapkacoB 4 (9) BIOJb HMX pa3MelleHbl ¥ 3aKPEIUICHbl BKJIAAbIUIK B BHAE MOJBIX Kancynl
W/ IPU3MATHYECKHUX WM IUIHHAPHYECKHUX NMOPH30BAHHBIX U3JCIHM.

Bce mnepevdcieHHble NPU3HAKM B TPUBEICHHOH CyMME HEM3BECTHBI, a MOJyYECHHBIC
TEXHUYECKHE PE3YNIbTaThl NPEUIAraeMoro peieHns 06eCnednBaoT NOCTHKEHHE MOCTaBIEHHON
3a7a44 W TPEBOCXOOAT M3BECTHBIC, @ NpPH OCYWIECTBJICHMH 3TOIO PEIIEHUS BCICACTBHE
B3alIMHOTO BJIMAHHS MPU3HAKOB APYT HA APYra AOCTHIAaeTCs CBEPXCYMMAPHLIH Pe3ybTar.

CyIIHOCTb NMPEANAaraeMoro TEXHUIECKOTO PEIIeHIs ToACHAeTCa yepresxamu. Ha dur. 1
NPENCTaBleH MPEIAraeMblil Kapkac 37iaHus, BUX B M30MeTpuY; Ha ¢ur. 2 — pacnpeneneHue
BEJIMYMHBI M3rHOQIOIero MOMEHTa B JJIEMEHTaX DaMHOM SY€iiKM TEPEKPbITHA Ha CTaAHH
ynpyroii pabotb;; Ha ¢ur. 3 — BHA NaHENM DPaMHOM SYEHKH MEPEKPHITHA B IPENEIbHOM
COCTOSIHWM 1O MPOYHOCTH; Ha ¢ur. 4 — Toxe, uyro Ha dur. 3, cedenne A-A; Ha dur. 5 —
dparMeHT paMHOH SYEHKH MOHOJMTHOTO IEPEKPHITHA C Pa3MENIEHHOH MOHM3Yy apMaTypHOH
CeTKO}1, BEPXHHE CETKM HE MOKa3aHbL BUI B IUIaHe, Ha ¢ur. 6 — Toxe, ceueHue b-b cruomHo#
MAUTH nepekpbiTus Ha ¢ur. 5; Ha ¢ur. 7 — Toxke, uro Ha dur. 6, ceuenue b-b mmurer
TyCTOTAMH, BHINOJIHEHHbIMA B TIPEJENax MaHeNnH s4eiiku mepekpbitvs; Ha ¢ur. 8 — mmTa
nepekpuITHs, cedenne B-B Ha ¢ur. S, ysen conpsbkeHus OOBEMHBIX apMOKapKaCOB CMEXHBIX
HPOJIETOB Y KOJIOHHBI, HAa Gur. 9 — QparMeHT A4EHKH NEPEKPHITHA C Pa3sMEICHHbIMH NOHH3Y
COOpHBIMH CKOpJIYyNaMH HECbEMHOW onanyOku, BHA B muaHe, Ha ¢ur. 10 — ToXe, ceyeHHe
nepexpbitus 1o I-I' Ha ¢ur. 9; va ¢ur. 11 — obmmii BuA cOOpHOH CKOPIYNbI HECHEMHON
onanybxu, CHabXEeHHOH JerkuMu OObeMHBIME apMoOKapkacami; Ha Gur. 12 — Toxe, ceuenne [-
1 HecheMHOM onanyObku Ha ¢ur. 11 ¢ 3aKperUICHHBIMM UMJIHHAPUYECKHMH BKJIANbIIIAMK, HA
¢ur. 13 — Toxe, ced. JI-] Ha ¢ur. 11, HecbeMHas onmamyOka C AHCKDETHBIMH KalCyaaMu-

nycTo00pa30BaTEIsIMHU.



IMpennaraemsiii kapkac (¢ur. 1...13) BrIrOuaeT MOHOJNMTHBIE WM COOPHBIE KOJOHHBI 1 1
IUIOCKHE TUIHTHI IEPEKPLITHIL 2 CO CKBO3HOM apMaTypo#i 3, pa3MeIleHHON B CTBOpAx KOJIOHH 1 B
IOBYX YPOBHSIX MO BBICOTE B COCTaBe apMOKapkacoB 4. ApMmokapkachi 4 oOpasyloT B IIMTax
NEePEKPHITHI 2 CHCTEMY MEPEKPECTHBIX PHUIeNIeH 5, CKPBITHIX B MX IUIOCKOCTSX, a8 TAKXKE AYEHKH
6 mepexphITUil 2, 3aKTI0UYEHHBIX MEXAY NepeKpeCTHhIMU pHreisiMu 5. TToHu3y xaxzpoit sueiku
6, ABNSAIOIIEHCS MAHENBbIO TUIMTHI NIEPEKPBITHS, pasMelneHbl b0 apMaTypHas cetka 7 (cm. ¢wr.
5, 6), 1bo cOopHbIe CKOpAyNbl 8 HECHEMHOH ONajJyOKH C BBICTYNAIOWIEH KBEPXY apMaTypoOH
(cm. dur. 9...13).

Jns HauGonee 3¢QeKTUBHOrO BKIOYEHHS pureneii 5 B pabory kapkaca 3naHus U
UCKJIOYEHUS MX H3rH0a B TMONMEPEYHOM HANpaBJICHHH CKPbITHIE PHIENH 5 BBIIOJHEHBI C
mupHHON He Gonee aBYX TonmuH konoHH 1. IIpu mupune b, pureneii 5 menee 1,1b;, rne by, —
IWIMPHHA CEYEHUS KOJIOHHBI 1, 3aTPyNHUTENBHO pa3MecTuTh M 3(GPEKTHBHO HCNONB30BATH Y
KONOHH 1 BepxHIOW pabouyro apmarypy 9 pureneir 5. Jto Moxer morpeboparh b0
YMEHbLIUTD IAr KOJOHH 1 B Kapkace, 1M00 yBeIHYHTDb TOJIIMHY TUIMT NepekpbiTHs. bnarogaps
apMOKapkacaM 4, HaJlOOpHBIM BCTaBKaM B BMJIE€ CTEpPXKHEH 9, pasMelleHHbIM BHaXJecT C
apMaTypoii 3 3THX apMOKAaPKACOB, ¥ PUHATBHIM COOTHOLIEHHAM Pa3sMePoB, purenu 5 oOpasyioT B
IUIATE KAXKAOTO NEPEKPHITHS CKPHITYIO B €r0 TUIOCKOCTH MHOTONPOJIETHYIO paMy (cM. dur. 1) ¢
KeCTKUMH y3namu. Kpome Toro, nmpu HeoOXOAMMOCTH, BHICOTA CedeHus pureneii S MoxeT ObITh
pa3BUTA KBEPXy MJIM KHU3Yy (cM. Qur. 6), JONMOIHUTENBHO MOBBINAsS MX M3THMOHYIO XKECTKOCTb,
YTO B OTJIHYHE OT aHajoros [1, 2] u npotoTumna [3] no3BoJser yBeHYHTE Al KOJOHH 1.

ApmaTypHasi CeTka 7 MaHENd TNEPEKPLITHA B MNpeAeNax Kaxaod paMHOH syeiiku 6
pasMemeHa noHusy C 3asopoM 10 mo ee nepumerpy, npumepHo pasHbiM 10...20 MM
OTHOCHMTENbHO TNPUMBIKAIOIIEH CTOPOHBI  aPMOKapKacOB 4  CKDBITBIX  purened 5,
OTrpaHMYMBAIOLIMX 3Ty 54eiiKy. B kaXaoM rposere no JUIMHE CKPBITBIX pUreJieli 5 nonepex ux
OCH HaA WX HWXKHel paboueil apMarypoil ¥ HENOCPEACTBEHHO Haj CETKOM 7 MPUMEPHO
PAaBHOMEPHO YCTAHOBJIEHBI KOHHEKTOpbI 11 B BHAE apMaTypHBIX CTEPKHEH-KOPOTBILIEH,
33aHKEPEHHbIX KOHLAMM B CMEXHbIX MaHEsIX paMHbIX syeek 6. OOmas miomazab CeYeHHs
crepxHell KOHHEKTOpOB 11 f[OKHA mNpeBbIIaTh INOJOBHHY IUIOMIAAM CEYEHHs CTEPIKHEH
ceTku 7, mapamnenbHbix konHekropam 11. TlocraHoBka konnekTopoB 11 ofecneumsaer
COBMECTHOCTb J€(OpPMHPOBaHMA IO HArpy3koH pwureneii 5 M naHeNed 6 IEpPEKPHITHS,
apMHPOBAaHHBIX ceTkamMu 7. B Kax#oM nponere Mexay KOJOHHaMH 1 TOBEpXy KaXaoro
apMokapkaca 4 TOJIOCOi yJIOXKEeHa CBapHas ceTka 12 ¢ IIMPHMHOM, MPEBBIAIOIEH HUPHHY
apMokapkaca 4 Ha BeJudHHY He MeHee 2d B KaXIyl0 CTOPOHY, rae d — TOMIMHA [UIATHI
nepekpeiTua 2. Bnarojapst Hanycky kpaeB ceTkd 12 Ha sueiiku 6 Ha BemmumHy 2d Kaxnpon

TIAHEJBbIO TUIMTHI MEPEKPHITHA 00ECIEYEHO BOCIIPUATHE OTPULIATENBHOIO MOMEHTa 1O 6OKOBBIM



IPaHsIM CKDBITBIX pUreNel OT NECTBUSA BEPTUKANBHOH Harpy3K Ha naHenb 6 B paMHOH s4eike
NEPEKPLITHSL.

JUtd COKpameHMst TPYAOBBIX U MAaTCPHANBHBIX 3aTPAT, BMECTO CETKM 7 MOHU3Y KaXAOH
siyeiikn 6 MOTyT ObITh YCTaHOBJIEHBI CKOpAyTNbl 8 HechbeMHO#H onanyOku (cm. ¢ur. 9). Dtu
ckopaynsl 8 cHabxkenot (cM. puc. 11..13) nerkumu BA3aHBIMH KapKacaMH C MPOAOIBHOH
apMarypoii 13,pa3merneHHOH NoHU3y B cOOpHO#H 1uiacTuHe-ckophayme 8, a nosepxy B cioe 14
MOHOJMUTHOTO OeToHa. BepxHsist M HIWKHSAS NPOJOJbHAsA apMartypa 13 oObenuneHa xomyramu 15.
IIpu stom, s 06pa3oBaHUA OOHOPOXHON MOTOJNIOYHOMN NMOBEPXHOCTH aPMOKApPKAachl 4 CKPBITHIX
pureseil 5 npenBapMTeIbHO, 4O YCTAHOBKHM B NEPEKPBITHE 2, TIO BCEH JUIMHE KaXXIOro npoJiera
TaKoke MOHM3Y MOryT ObiTh BOETOHMpPOBaHBI B O€TOHHBIC IUIACTHHBI 16, sABIAIOMMECS AJs
pureneit 5 HeChbeMHO# onanmyOKoii.

IlpennoxeHHass HecbeMHas onanyOka 8 sueek 6 CYHMIECTBEHHO OTJIMYAeTCs OT
M3BECTHBIX, B TOM 4Hcje u B npototune [3]. Ckopiynbl U3BECTHO!N onanyOku, HanpuMep TUIa
Filigran [3], apMupOoBaHbI TPEYrOJIbHBIMUA CBaPHBIMUM KapKacaMM, M3rOTaBIMBA€MbIMHU TOJIBKO C
IpUMEHEHHEM KOHTaKTHOH CBapKH Ha CTAHKaX C aBTOMAaTHYECKHM YTIpaBiieHHEM. Takue CTaHku
UMEIOTCA B DasBUTBIX CTPaHax M MX npuoOpereHue TpeOyeT BaMIOTHBIX 3aTpaT, a TaKke
3HAYMTENIbHBIX KAMBJIOXKEHHH HA OCBOEHHE BbIMYCKA W3BECTHONH HECHEMHOH OnantyOKH.
VKa3zaHHOE YAOPOXKAET CTPOHTENBCTBO H OrPaHHYMBAET BO3MOXKHOCTH MO €€ MPUMEHEHHIO.

IIpennokeHHass HeCbEMHas oOnajyOka MO TEXHHYECKMM IOKAa3aTelnsM He YCTymaeT
M3BECTHOM M €€ W3rOTOBJIEHHE, NPH MHHUMAJIBHBIX Kam3aTparax, MOXeT ObITb CPaBHHTEJIHHO
HPOCTO OPraHu30BaHO B JioOOM mecrte. IIpu 3TOM Mis JerKuX apMOKapKacoB 3TOH onanyOku
MO>XHO HCIIOJIb30BaTh Ipannuﬁoﬂﬂme XOMYTBI HJIH BUTbI€ O0BEMIIIOIINE CITHPAIIH.

JUii yMeHbIIeHUs Beca TMEePeKpbITHH WWIH YBEIWYEHHs IHara KOJOHH 1 B
HEJIbHOMOHOJIUTHOM TEpeKphITUH (CM. ¢ur. 7) B Kaxknoi naHenu 6 npeayCMOTPEHbI BKJIAAbIIIN
17 B BUJE MOJIBIX KATCYJ WIH JIETKHX LWIMHAPHYECKHX u3aenuil. X npumeHenne no3BossieT 1o
30...35% yMeHbIIHUTD BEC MEPEKPBHITHA.

Haubonee »5>¢dexTuBHO mnpumeHeHwe Jierkux BKIaabimeir 17 COBMECTHO C
NPEAJOXEHHBIMUA CKOpilynamMu 8 HecheMHO# omaiyOkxm (cm. ¢ur. 9...13). B stom ciyuae
BKIaAbIiM 17 yKIagbIBalOT, KaK BHYTPHM JIETKHX BS3aHbIX OOBEMHBIX apMOKapKacoOB, TaK H
Mexay HUMH. [TOCKONbKY pacCTOSHHS MEXAYy apMOKapKacaMH NMPHMEPHO PaBHbI HX LIMPHHE,
pasMepsl BKiaabinei 17 B BUAE NONBIX aMIlysl WM NPU3MATHYCCKHX JIETKMX M3JACIHMA TaKoKe
ONUHAKOBbL. Dukcaumio Biaabimed 17 OT cMelmeHHil NpH BO3ACHCTBHM YKJIAJbIBAEMOMH
OeronHON cMecH U BUOpaLMH OCYINECTBISIIOT NOCPEICTBOM CTEpXkHEH 18, BBIKJIAABIBAEMBIX C
TpeOyeMbIM MIaroM TIIORA BEPXHHMMHU IPOAOJIBHBIMM CTEPXKHSAMH 3 JIETKMX apMOKapKacoB

HECHEMHOM onanyOku 8. AHAJIOrHYHO QPUKCHDPYIOT U JHCKPETHbIE Kancynl (cM. ¢ur. 13).



IIpennaraemeiii kapkac MHOTO3T2XXKHOIO 3JaHHWsi, Kak W B mpototune [3], mnpu
9KCIUTyaTalMH [TOJ Harpy3Kkoii paboTaer kak LiebHast MHONOKPAaTHO CTaTUYECKH Heonpeneanmas
IIPOCTPAHCTBEHHAs KOHCTpykuus. Kapkac coBMeCTHO C BepTHKanbHbIMH nuadparmamu 19 (wnu
ANpaMH) KECTKOCTH MOJHOCTHIO 0becneynBaeT MpOCTPaHCTBEHHYIO XKEeCTKOCTh U YCTOWYHBOCTD
3panus. Pasmemenne apMokapkacoB 4 B CTBOpax KOJIOHH 1 CO3AaeT B IUIOCKOCTSIX NMEPEKPBITHH
2 ckpbIThle purenu 5, obvenuHeHHble ¢ KONOHHaMH 1 xectkumu y3namu. Takum obpasom
puremi 5 H KOJNOHHBI 1 00pa3yl0OT NPOCTPAHCTBEHHYI0 MHOIOAPYCHYIO IO BBICOTE H
MHOTONPOJIETHYIO BJOJNIb M [ONEPEK 3[aHHA IPOCTPAHCTBEHHYI0 paMy. COBMECTHO C
nuadparMaMu  JKECTKOCTH OHa crnocobHa BOCIPUHATb BCE BO3JEHCTBUS M HArpyskw,
MPUJIOKEHHBIE K 3JaHHIO. DTO MO3BOJIAET NOJYYUTh YETKOE pacipeneeHHe paCueTHbIX YCHUIHM
B DJIEMEHTAaX IMEPEKPLITHHI M Kapkaca B LEJOM H Ha 3TOM OCHOBE OCYHIECTBUTb MX
KOHLEHTpHpOBaHHOe apmupoBanue. Ilpu sToM purenn S5 obecnednBaOT BOCHPUATHE BCEH
BEPTUKAJIIbHOH HArpy3ku, INPHJIOXKEHHOH K MEPEKPHITHIO M TIepepacnpencieHHON Ha HHX
naHensamMu 6 paMHbIX YEeK.

B nanemsix 6 kaxxaod paMHOM siUeHKH, HE3aBHCHUMO OT €€ MOJIOXKEHMsI B MEPEKPLITUN Ha
Kpal0 WiId B cepenmHe, Onaronmaps purensM 5 B paBHOM creneHH ofecneyeHa HauboJblas
Hecywasi CnocoOHOCTh ¢ 0Opa3oBaHMEM TOJ PACHETHOM HArpy3KOH JIMHEHHBIX TUIACTHYECKUX
niapaupoB B popme "koHsepta” (cMm. ¢ur. 3, 4) u peanusanus B IUIOCKOCTH TNEPEKPHITUA 2
PEaKTUBHBIX PACHOpHBIX ycuiauii R. PacrnopHbie yCHMnust 3aMETHO MOraljaloT YCHJIMs OT
HArpy3KkH KaK B NaHesIX 6, Tak U B CEYEHMAX PHIeNeil 5, H MOBBIIAIOT H3THOHYIO KECTKOCTh
nepekpuITuil 2. Y4er 3THX yCHIMHA NMO3BOJIAET ROTNOJHHUTENIBLHO COKPATHTb PacXxoll apMaTyphl B
NEPEKPBITUSIX W/HIKH YBEJHYUTh mar KoJOHH. KoHHekTropbl 11, kak M BEPXHHE CETKH
12,06ecneunBaioTr coBMeCTHOCTh AedopMauuii pureneil 5 ¥ KpOMOK maHened 6 B paMHBIX
syeiikax, a TakKe MOBBIIECHUE AMHAMHYECKOH MPOYHOCTH IJIMT MEPEKPHITHH B IPENEIbHOM
COCTOSIHHM TIPH CEHCMHYECKUX, aBaPHMHBIX U T. 1. Bo3fielcTBHAX. IIpuMeHeHHe B NEPEKPBITHIX
2 npenjoXeHHOW HechbeMHO# omanybku 8 m mycroTooOpasoBareneil He M3MEHAET ONMCaHHBII
BbILIIE XapakTep paboThl KapKaca MpH SKCILTyaTalMH TI0R Harpy3KOu.

IIpennaraemeiii kapkac BO3BOISAT B TOH >k€ INOCHENOBAaTENbHOCTH, YTO H KapKac
nportoruna [3]. Ha xaxxaoM sTaxe cHayajia BO3BOIAT KOJNIOHHB! 1 ¥ cTeHkH 19 BepTHKANBHBIX
muadparm xectkoctd (cM. ¢ur. 1). 3aremM npu LENBHOMOHOJHWTHOM NMEPEKPhITHH 2 (CM. (ur.
5...8) Ha NMPOroOHAaX CTOEYHO-ONOPHBIX YCTPOHCTB (HE MOKa3aHbl) PaCKJIAABIBAIOT CILIOLIHYHO
nany0y u3 BonocToiikoit (anepsl. [Ipu npumeHeHnn HechbeMHO#M onanybku (cMm. dur. 9...12) ee
cKkopaynbl 8 ¢ BBICTYNAOIEH KBEpXY apMaTypoii 3, 15 yknaaeiBatoT B NPOEKTHOE MOJOXKEHHE HA

IIPOrOHbI TAKUX XK€ CTOCYHO-ONOPHBIX YCTPOHCTB.



B otnmuue ot ananora [2] u nporotuna[3], nanee apMokapkacel 4 B NPOJIETaX MEXIY
KOJIOHHaMH | ¥ HMJKHHE apMaTypHble CETKHM 7 B sSYEHKax LEJbHOMOHOJIHMTHOIO MEPEKpPLITHS
BBIKJIaABLIBAIOT U (UKCHUPYIOT B MPOEKTHOM MOJNOXEHHWH ONHOBPEMEHHO. JTO BO3MOXHO
Onaromapss HaM4MIO 3a3opa 10 no nepuMeTpy CeTok 7 OTHOCHTENbHO apMOKapkacoB 4 W
KOHHeKkTopaMm 11, a KOHIBI cTepxHeli cetok 7 He TpebyeTcs 3aBOAUTH IJIsI aHKEPOBKH B 00BEM
apMOKapKacoB. YKa3saHHO€ CyLIECTBEHHO COKpalaeT TPyAO3aTpaThl HAa apMHUpPOBaHHE
MIePEeKPBITHA. 3aTeM MO HIDKHEH apMaTypOH apMOKapKacoB 4 Mo HX JUTHHE NONEpeK AHCKPETHO
YKJIAAbIBAIOT ¥ (PUKCHPYIOT BA3aJIbHO# NMpoBOsOKO# koHHEKTOpH 11. Jlanee Takum xe obpasom
GUKCHPYIOT CTepXKHM 9 HamomopHbIX BCTaBOK. IIo Bepxy apmokapkacosB 4 yKJIaablBalOT U
KpemsAT K HUM cBapHbie ceTku 12. JIis mpenoTBpailieHHs MOBPEXAEHHH CBECOB CETOK 12 mpu
ykianke OETOHHOW CMECH NOX MX KOHIBI IPEABApUTEIbHO YCTAHABIMBAIOT BEPTHUKAIbHbIE
IUIOCKHe cBapHbie apMokapkacel 20 (cm. ¢ur. 5, 6). Jins oOpa3oBaHuMs NYCTOTHOCTH B
NEepeKphITUY, Iepex yKiaakod OeToHHOH cmecn B sueiikax © BBIKJIAABLIBAIOT IIOJIbIE
WWIMHAPWYIECKHE HJIH OBaJibHbIE NMycTOTOOOpasoBaTeny 17 win Takue xe 1o GopMe BKIAAbIIH
M3 TOPU30BAaHHbIX M3JeNHid U (UKCHPYIOT WX OT CMELIeHHi TOJ BO3JAEHCTBHEM TsDKEIOH
6eroHHOM cMecH B BHOpauuu. OKOHYATENbHOM Onepauyei N0 yCTPOHCTBY LIE€IbHOMOHOJNUTHOTO
nepekpbrrust (cMm. ¢ur. 5...8) sBisercs ykinanka OeroHHoit cmecu ¢ BuOpanmeil. Ilocne
BBIIEPXKKH  YIIOKEHHOTO 6efona BO BpeMeHH u Habopa mM Tpebyemoil NpPOYHOCTH LUK
BO3BEJEHMS OUEPEIHOrO BEPXHETO 3TaXKa MOBTOPAET NPEACTABICHHBIN.

IlpuMeHEHHE NPEIIOKEHHOH HECHEMHOM ONayOKu B BHAE COOPHBIX kere300€TOHHBIX
ckopayn 8, 16 (cMm. puc. 9...13) cymiecTBeHHO ynpoinaeTr npousBoacTso pabot. Ilocne yxnanku
ckopayn 8, 16 B MpoeKTHOE MOJNOXKEHHE, IPOU3BOAAT (HUKCALUI0 KOHHEKTOPOB 11, crepikneit 9
HAJOTIOPHBIX BCTaBOK, WIBbI MEXIY CKOPJYNaMH TOHHU3Y 33[€NbIBAIOT KICIOLUMH TOJ0CaMHU
("Cxory" M T. I.) W NPOM3BONAT YKIagKy OETOHHOW cMecH BepXHero ciosi 14 nuIUTHI
nepekpbiTus. biaroaapss npemnoXeHHOH KOHCTPYKuuu cOOpHbIX ckopiyn 8, 16 HecbhbeMHOH
onanyOKd ¥ yMEHbLIEHHIO OObeMa MOHOJMTHOro OeToHa COKpalaloTCsl TPYAO3aTpaTbl Ha
YCTPOMCTBO IUIMT IEPEKPBITHI, B T. Y. Ha BHINOJHEHHE apMaTypHbIX paboT M Qukcaimio
Biuiaapimeir 17. Ilpu 3TOM B npemyiaraeMoM Kapkace BO3pacTaeT M JMana3’oH BO3MOXHBIX
pasMepoB maroB koJioHH (mo 12...14 M), uyro nejaer €ro yHMBEPCAJNbHBIM Ui 3AaHMMH
Pa3IUYHOIrO Ha3HAYEHHS.

IlpencTaBiieHHast TEXHOJOrWs BO3BEAEHUS KapKaca MOMOJIHAET INPEHMYILIECTBA €ro
koHCTpykumd. Ona ofecneunBaeT MO CPaBHEHMIO C aHajoramH [2, 3] NOBBIIEHHE TeEMIIA
CTPOMTEJNBCTBA MHOIOJTaXHBIX 3[4aHHH. 3MaHMEe C MPEMIOKEHHBIM KapKacoM MOXKET
BO3BOAHUTbLCS JTIO00H MOAPAAHON CTPOMTENBHOM Opranu3anueii npu moboM ypoBHE pa3BHTHSA €€

NPOM3BOACTBEHHOM ©Oa3pl. MHOrOBapHMAHTHOCTL KOHCTPYKLMM MPEUIOKEHHOrO  Kapkaca



CTUMYJIMpYeT pa3sBHTHE NMPOM3BOACTBEHHBIX MOIIHOCTEH NOAPAAYNKA, NMOCKOJIBKY Tpebyembie
1Jisi Hero cOOpHBIE H3/IENTHA NMPOCTHI B IIPOU3BOJICTBE.

IIpennaraemMoe  TexHMYeCkOe  pelIeHHEe  KapKkaca  MHOIOSTaXHOTO  3[aHUs
MHOTOBapHaHTHO H YHHBepCaJjbHO. OHO 3KOHOMHMYECKHM BBITOJHO AN NPOEKTHPOBIIUKOB,
HOJPAAYHKOB H 3aCTPOMIIMKOB NpH JiE0OOM ypOBHE pa3sBUTHA 6a3bl CTPOHHHIYCTPHH B PErHOHE

CTPOUTECJILCTBA, U MPHUTOMHO LIS CEHCMOONACHBIX PEruoHOB.

Hcrounuku nHGOpMALIHK:

1. Hanacosa C. M., Muxaiinua. MOHOJIMTHBIE XIIble 30aHus. YueOHoe uszganue — M.:
H3znarenscteo ACB, 2006 (puc. 2.3).

2. Espaswuiickuii maresr 007023, xn. E04 B 1/20. lara Brinaun 2006.06.30, 3asiBka
Ne200500785.

3. EBpasuiickuii natent 011944, xn. E04 B 1/20, E0O4 B 1/18. lata Beigauu 2009.06.30,
3asaBka Ne200800530 (nporoTun).



®OPMYJIA N3OBPETEHHA

1. XKene300eTOHHBIN KapKac MHOTO3Ta)XHOTO 3[aHUS, BKIIIOYANOIIMA MOHOJHTHBLIE WIIH
cOOpHBbIE KOJIOHHBI M TUIOCKHE IUIUTHI MEPEKPHITHI CO CKBO3HOM apMarypoil, pa3MEIIEHHOW B
CTBOpAX KOJIOHH B JJByX YPOBHSX MO BBICOTE B COCTaBE apMOKapKacOB NPHU3MAaTHIECKOH HOpMbI
C WIMPHHOM MPEBLIIAIOIIEH IUPUHY CEYEHUs KOJIOHH, 00pa3yloluX B ILUIMTaX NEPEKPBHITHA Ha
BCIO MX JUTMHY ¥ IIMPUHY CHCTEMY NEPEKPECTHBIX PHIENIEH, CKPBITHIX B UX IUIOCKOCTSX, & TAlOKe
SIYEHKH MEPEKPBITHH, 3aKIFOYEHHbIE MEX/Y NMEPEKPECTHBHIMH PHI€JIAMH, KaXKjgast M3 KOTOPbIX
noHM3y CHab)keHa apMaTypHO# ceTkodl WiIH COOPHBIMH KENe30DECTOHHBIMH CKOpPJIyramu
HECHEMHOM ONnanyOKH C BHICTYMAIOLIEH KBEPXY apMaTypoil, O T 1 H 4 a 10 Il U ¥ C 4
TEeM, YTO CKPBITHIE PMIeNd BbITIOJNHEHbI ¢ IWMPUHON pasHOH b, = (1,1..2,0)by, tne by —
LIMPHHA C€YEHHS KOJIOHHBL, H 00pa3yloT B IIMTE KaXOr0 NEPEKPHITHS MHOIOIPOJIETHYIO PaMy
C JKECTKMMH y3JaMH, apMaTypPHbi€ CETKH NaHejiell TUIMThI NEPEKPLITHH B Npejenax Kaxuou
paMHO# siYeHKH pa3MelleHbl C 3a30pOM MO MX MEPUMETPY OTHOCHTENBHO apMOKapKacoB
CKPBITBIX pHresieil, B KaXIOM MpoJieTe Mo INHE CKPBITBIX PUresiedl MOHHM3Y, Hal X HIKHEH
paboueii apMaTypoii M NONEPEK MX OCH, JIMCKPETHO YCTAaHOBJIEHbl KOHHEKTOPbI B BHAE
apMaTypHBIX CTEPIKHEH-KOPOThHIIIEH, 3aaHKEPEHHbIX KOHIAMH B CMEXHBIX MaHENAX fA4eeK, C
oblLeil MIOLIaAbI0 MX CEYEHHMs, NPEBLIIAOIIEH MOJOBUHY IUIOMAAN CEYCHHUsS CTEPIKHEH CETKH
sYeiKY, NapayIeJbHbIX KOHHEKTOpaM, MOBEPXY BIOJb aPMOKApKaCOB pPHIeJied B KaXHAOM
HpoJieTe TOJIOCOH YIOXKEHa CBapHast CeTKa C IIHPHHOM, MPEBbIIAOLIEH ITUPHHY apMOKapKaca, U
¢ 06pa3OBaHHEM HAIYCKa €€ KPaeB Ha CMEXHbIE sUEHKH HAa BENM4YHHY He Menee 2d, rme d -
TOJILIMHA TUTUThI IEPEKPBITHA

2. KenezoberoHHblii Kapkac MHOTO3TaXXHOIO 3MaHus o 1. 1,
OT N MU YaIIMmM4UIHNCSHT TeM YTO CKOPJIYNbl HECHEMHOW onanyOku B mpenenax
KaXK7Oii MaHeTH PAMHBIX SUEEK MEPEKPHITHI CHaOKeHbI BA3aHLIMH OOBEMHBIMH apPMOKapKaCcaMH
C MPOXOJLHON apMaTypoM, pa3MelIeHHO# TOHM3Y B COOpHOH CKOpJIyne, a NOBEpXy B ClOe
MOHOJNHMTHOTO 6eToHa M OOBEIMHEHHONW XOMYTaMH, a apMOKapKachl CKPBITHIX pHrenei
NpEBaPUTENLHO, 10 YCTAHOBKHM B MEPEKPBbITHE, BOCTOHMPOBAHbI MOHM3Y MO IUIMHE KaXKI0ro
HpoJieTa MeXyY KOJIOHHaMH B OETOHHYIO IUIACTHHY HECHEMHOM OnamyOKH.

3. XenesoOeTOHHBI KapkaC MHOTMO3TAXHOro 3mawms mo n o 1, 2,
OTNHUYIaIWIUWMMUIMCSA TeM 4YTO BA3aHble OOBEMHBIE aPMOKAPKaChl Pa3MELIEHbI
BAOJIb CKOPJYN HECbEMHOH OnajiyOku C PacCTOSHHMSIMH MEXIY HHMH, NPUMEPHO pPaBHBIMH
IIMPHHE aPMOKAPKAcOB, U BAOJb HUX YJIOXKEHbI ¥ 3aKPETUIEHbI BKJIAAbIUIM B BHIE MOJbIX KarnCy

W/WM IPU3MAaTHYECKUX MM LHJIMHAPUYECKUX NOPH30BAHHbIX U3/E/IHM.
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EAIIB/OII-2
EBPAZUHCKOE IATEHTHOE BEXOMCTBO

OTYET O IATEHTHOM : Howmep eBpasuiickoif 3aqBku:
IIOUCKE 201800463

(ctatea 15(3) EAIIK u npaswio 42

IMarenTHOM MHCTpYKIWMH K EATIK)

Jlata nopaum: 12 woHs 2018 (12.06.2018) | [lara nenpammusaemoro npropurera:

HasBanue usoGperenus: JKene306eTOHHBIM kKapkac MHOTO3TaXHOTO 3AaHUS CHCTEMBI aPKOC

3aspurems: MOPJIHY I'ennaguit AnexcaHApoBHY

D HekoTopbie nyHKTBI GOpMYNLI He MOAIENKAT NOMCKY (cM. pasaen I fonoauuTenLHOro iHcTa)
D Eauncrso usobperenns ne cobuioneHo (cm. pasaes II gononHute bHOre amcTa)

TKJIACCI/I(DI/IKAI_[I/I}I ITPEIMETA U30BPETEHUA:

MIIK: EO04H 1/04 (2006.01) CIIK: EO04H 1/04 (2013-01)
E04B 1/20 (2006.01) E04B 1/20 (2013-01)
E04B 1/19 (2006.01) E04B 1/19 (2013-01)

CornacHo MexnyraponHo# nareHTHo# knaccrdukauuy (MIIK) win HauuonassHO#H knaccuduxatmu 1 MITK

b. OBJIACTD ITOHCKA:

MnuuuMyM npocmoTpeHHOH KoKYMEHTAUMH (CHCTeMa kaaccudukauun # Hugekest MITK)
E04B 1/19, 1/20, E0O4H 1/04

Jlpyras nposepeHHan TOKyMCHTALMs B ToH Mepe, B Kakol OHa BKIIOUEHA B 06/1aCTh NOKCKa!

B. IOKYMEHTBI, CHUTAIOIIUECSA PEJIEBAHTHBIMU

Kareropus* CChUIKH Ha IOKYMEHTH! C YKa3aHHeM, L€ 3T0 BO3MOXHO, PENCBAHTHBIX YacTelf OTHOCHTCA K ITYHKTY Ne

A EA 200800529 A1 (OBLLECTBO C OTPAHUYEHHOM OTBETCTBEHHOCTBIO 1-3
"HAYYHO-TEXHUYECKHI U KCITEPUMEHTAJILHO-TTIPOEK THBIHA
LIEHTP "APKOC") 30.12.2008

A EA 200500785 A1 (HAYUYHO-UCCJIENOBATEJIbCKOE U 3KCITEPUMEHTAJIb 1-3
HO-ITPOEKTHOE PECITYBJIMKAHCKOE YHUTAPHOE ITPEITPUATHE
"MHCTHUTYT BEJIHUUC) 30.06.2006

A RU 172744 U1 (BOTAYEBA CBETJIAHA BAJIEPBEBHA) 21.07.2017 1-3
A UA 63024 U ('OCYJAPCTBEHHOE BBICILEE YYEFHOE 3ABEJEHUE 1-3

"TIPUTHEITPOBCKAA TOCYJIAPCTBEHHASI AKATEMHSA CTPOUTEJIb-
CTBA U APXUTEKTVYPBI") 26.09.2011

_Q HOCACAYIOMIHE JOKYMEHTR! YKA3aHB! B NPOAODKCHAU rpadsl B JIQHHBIC O MIATCHTAX-aHANOTaX YKa3aHb! B NIPHIOKCHUH
COOBIC KATETOPHH CCBUIOMHBIX AOKYMEHTOB! Oonee NO3HUM JOKYMEHT, OMYOIHKOBAHHEIH TI0C/IE AATHI
"A" ROKYMEHT, ONpeacHAonuit 00U YpoBeHb TEXHHKU NPHOPHTCTA H NPUBEACHHBIH W1 NOHHMAaHHA H300peTeHMY
"E" Gonee paHHHH TOKYMEHT, HO ONYGNHKOBaHHEIN Ha AaTy "X" BOKYMEHT, HMcIoInit HanGoNnee 6IIM3KOE OTHOINEHHE K NpPEaAMeTY
NOJAYH €BPA3UHCKOH 3aABKH WM MOCIIE HES MIOMCKA, NOPOYAIIHHA HOBH3HY WK H300DETaTeNLCKHI YDOBEHE,
"O" JOKYMEHT, OTHOCAIIMHICA K YCTHOMY PACKDPBITHIO, SKCHOHH- B3ATHIH B OTACTBHOCTH
POBAHUIO H T.JL. "Y" mOKYMEHT, uMetomuit HanGosee GIM3KOE OTHOMEHHE K NPEAMETY
"P" mOKYMEHT, onyOIMHKOBAHHBIN 10 JaTel MOJA4H eBpasuiickoit MOHCKa, nopovaluit H300peTaTeNbCKUi YPOBEHb B COYETAHHH C
3a5BKH, HO [10C/E JATHI HCTIPALIHBAEMOTO MPHOPHTETA JADYTHMH AOKYMEHTAaMH TOH 3¢ KATCTOPHH
"D" ROKYMEHT, NpHUBEACHHBIN B €BPa3HICKOH 3adBKe "&" ROKYMEHT, SBISIOWMHCSE NATCHTOM-8HATOTOM
"L" JOKYMEHT, IPHBEAE i B ADYIUX LEs

Jlata AeHCTBHTEABHOrO 3aBEPUICHHA MATCHTHOTO MOMCKA: 11 Q)BpaJm 2019 1.2.219)

HaumeHoBanue aapec Memyuaponuoro MOHCKOBOI'0 OpraHa: YHOHHOMO‘lCHHOC JHILIO
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P®, 125993, Mocksa, I'-59, I'CI1-3, Bepexkonckas Hab.,
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