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0.0. KygpesBuy,

3aM. Haya/bHuKa OTAieNna TeXHUYecKoro
HOPMMPOBAHWNSA 1 CTAHAAPTU3ALMM NO TEXHONOTUN
W CTPOUTENbHLIM MaTepiuanam PYMN «CTpolitexHopm»

NAHEJIN METAJIJTNYECKUE
C YTEIJINTENEM.
HOPMATVBHAA BA3A
N MNMEPCINEKTUVBbI PASBUTINA

YCNOBUAX CTAHOBNEHUSA PbIHOYHO 3KOHOMMUKM CYLLECTBEHHO BO3-

pacTaioT Tpe60BaHus K kayecTBy CTPOMTENbLCTBA, YTO CNOCOBCTBY-

eT NPUMEHEHNI0 HOBbIX COBPEMEHHbIX CTPOUTE/IbHbBIX MaTEpPUanos
NKOHCTPYKLMA.

Cpean nerkux orpaxgatlinx KOHCTPYKLMA Hanbonee nepcnekTUBHbIMM
ABNAITCA MeTaNMYeckne naHenu ¢ ytTennntenem Tuna «Canasuy». OHu oTau-
yaotcs He60NbLLION MacCoil, He3HAYNTENbHBIMI 3aTpaTami No U3rOTOBEHMIO,
TPaHCMOPTUPOBKE W MOHTAXYy, a TakkXe MO3BONAKT COKPaTUTb CPOKW CTPOM-
TenbCTBa 3AaHnil. Harpyska Ha kapkac u hyHAaMeHT 34aHNs npu X npuMeHe-
HM CYLLECTBEHHO CHUXAEeTCs, YTo Aenaet ux 6onee npesnoyYTUTENbHbIMY NO
CPaBHEHWIO C fiPYTUMUN OTPaXAAloLW UMK KOHCTPYKLNAMU. BO3MOXHO npume-
HEHe Takux naHeneii B 6bICTPOBO3BOANMbIX COOPHO-PA360PHBIX 3AAHNAX.

B Pecnybnuke Benapycb 3a nocnefHee AecATUNETUE HAKONAEH onpeje-
NeHHbIA ONbIT CTPOUTENbCTBA 3A4aHNA 1 COOPYXEHUA C NPUMEHEHNEM CTEHO-
BbIX M KDOBE/IbHbIX METannnyeckux naHenen c yrenautenem. Kak Ha Tepputo-
p Haweid pecny6ankn, Tak 1 3a py6exom Bo3BefeH0 60/blioe KONMYeCTBO
06BEKTOB Pa3NNYHOT0 Ha3HaueHuA, BbINOHEHHbIX U3 NaHenelt AaHHOTo TUna.
P chupm-npounssoauTeneii yxe 6onee 10 NeT Ha CTPOUTENBHOM pblHKe. MHO-
TMe TONIbKO 0CBanBalT AaHHOEe HanpaB/eHne CTPONTENbHON MHAYCTPUN.

JlerkocTb 3TUX KOHCTPYKLMWA, BO3MOXHOCTb GbICTPOTO MOHTaxa Ha
MoBOM Kapkace, OTHOCUTENbHO HM3Kas CTOMMOCTb, & Takxe 3cTeTuyeckas
BbIPa3UTENbHOCTb AeNaeT UX NepcnekTUBHbLIMU Kak Npu CTPOUTENbCTBE HO-
BbX 3aHWiA, Tak 1 NPU PEKOHCTPYKLUN W TeNNoBoi peabunutauun 3gaxuii u
COOPYXEHWIA.

HecmoTps Ha 3HauNTeNbHbIA, 0CO6EHHO BO3POCILNIi B NOCNeAHee Bpems
06bemM NPUMEHEHUs B CTPOMTENbHOI NpakTuke Pecny6nuku Benapyck nae-
Nief MeTannyeckux ¢ yTennuTenem Tuna «CaHABUY», B CTpaHe 40 NoCneAHero
BPEMeHW 0TCYTCTBOBAanNAa KOMNNEKCHas HOpMaTuBHas 6as3a, pernamMmeHTupyio-
Las kak npaBuna NPOEKTUPOBAHUA (pacyeTa U KOHCTPYMpOBaHUA), Tak 1 Npo-
13BOACTBO JAHHON NPOAYKLMM.

MpoeKTMPOBLLMKM 3aKNafblBANN B NPOEKTbl CIHABMY-NAHENn npu npo-
eKTUpOBaHWUK 3aHNIA 1 COOPYXEHUI, NONb3YACh 3KCNEPUMEHTANbHLIMW AaH-

HbIMW 11 HE UMEeS BO3MOXHOCTU OLEHWUTb B NOSIHOM 06beMe BCe 0COGEHHOCTU

KOHCTPYKLWUI B 3aBUCUMOCTL OT YCNOBUIA 3KCMAyaTaLmM 1 Harpysok.

PacyeTbl CNOMCTbIX 6eckapkacHbix NaHenei Ha NPOYHOCTb BbINONHATCA
NCX0As W3 YCAOBWA, YTO CPefHMiA CNoit BOCNPUHUMAET ycunaus casura, a 0b-
WNBKN — HOpPMasibHble YCUNNS 0T U3rnbaloLux MOMeHTOB. MTOMUMO yyacTus
B paboTe Ha CABUI, TENNOU30NMPYIOLUIA 3aNONHUTENb BbINOMHAET (DYHKLMM
noAkpenieHus TOHKUX MeTannnyecknx o6WIUBOK NpKU ycnosun obecneyeHus
Tpebyemoil MPOYHOCTN CLENNEHUS CHUMMU.

KayecTBeHHble MaTepuasnsbl, UCNOAb3yeMble NPU U3rOTOBNEHNN CIHABMY-
naHeneil, — HeobxoAumoe ycnosue, obecneunsaloliee BbICOKOE KayecTBO
rOTOBOV NpogyKLuu.

Cneunanuctamn PYN «CtpoiiTexHopm», TKC 09 «MeTannnyeckue u ge-
peBsHHbIE KOHCTPpYKUMM» u BHTY npogenaHa 6onbwas pabota no U3y4eHuo
XapakTepuCcTuK naHeneil ¢ yrenautenem M3 MUHEpPanoBaTHbIX, MEHONOMUCTH-
PONbHBIX NAUT U NEHONONMYpeTaHa.

Mpu aHanu3e paboTbl TPEXCNOIHbIX NaHenel C KOHCTPYKLMOHHBIM cpej-
HAM CNI0EM OCHOBHOE BHUMaHWe 6bif0 YAeNneHO BbIABNEHNIO (haKTUYecKoro
HanpsAXeHHO-AeOPMUPOBAHHOTO COCTOAHMA NaHeneil npu KpaTKOBPEMEH-
HbIX 1 ANNTENbHO AeCTBYIOLNX HArpy3Kax.

Mo pe3ynbTaTam UCMbITaHU NONYYEHbI MHOTOUNCAEHHbIE JaHHbIE O NPO-
rnbax, HOpManbHbIX HaNpPsXXeHUAX B 06LWMBKAX, & TAKKe Harpyskax, CooTBeT-
CTBYIOLLMX HACTYN/IEHNIO NPeeNbHbIX COCTOAHIIA NaHeneil.

Mo uTtoram npoBefeHHoit paboTbl cnelnanuctamin PYM «CTpoiitexHopm» 1
TKC 09 «MeTannuueckne 1 epeBsiHHbIe KOHCTPYKLUU» NOATOTOBNEH KOMMNEKC
CTaHAapToB, rapMOHU3NPOBAHHBIX C €BpONelickuMu, No MeTofam onpefgene-
HUA xapakTepucTuk naHeneil. 310 CTb 1740-2007 «MaHenn meTannnyeckue
C yTennuTenem W3 MUHepanoBaTHbIX MAMT W neHonnacta. MuHepanoBaTHble
NAUTbI 1 NeHonnacTbl. MeTOAbl OnpejeneHns NPOYHOCTH U MOAYNeN ynpyrocTy
npu pacTsxeHuu, cxatum u casure» 1 CTb 1610-2006 «Manenn metannnyeckune
cyTennuTenem U3 MUHepanoBaTHbIX NANT U NeHonnacta. MeToAbl CAbITaHui
Harpyxexuem. Mpasuna OLEHKN NPOYHOCTU U XKXECTKOCTU».

OcHoBOW pa3paboTku CTaHAAPTOB MOCNyxuna npoBefeHHas Ha 6ase
nabopatopuu BHTY u dmnnana PYN «UHcTutyT BenHUNC» — HTL, (r. Bpecr)

HayuHo-uccnefoBaTenbckasn pabota Ha Temy «[TpOBECTU IKCMEPUMEHTANbHO-
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AAMUHNCTPATUBHO-NPON3BOACTBEHHbI Kopnyc B KyHuesLuHe (MUHCK)

TmnepmapkeT no np-Ty MpuTbiykoro (MMHck)

3aBog Meznpenapatos B bopucose

LleHTp onumnuiickoro pesepsa no raHg6ony

TeopeTuyeckne UccnefoBaHNA MeTanIMyeckux naHenei cytenamTenem us Mu-
HepanoBaTHbIX NUT W NeHonnacTa (MeHONONUCTUPONA W NEHONONNYPEeTaHa) C
pa3paboTKoi pekoMeHAaLnii No ux pacyeTty», No MTOram KOTOPOI B CTaHAAPTbI
6bIN BKMNOYEHbI KONMYECTBEHHbIE XapakTepUCTUKN kayeCTBEHHbIX nokasare-
neit KPOBENbHBIX U CTEHOBbIX NaHenei ¢ pasnuyHbIMK BUAaMK yTenauTeneil.

B ocHOBY rocyaapCTBEHHbIX CTaHAapToB Pecnybnuku Benapycb no-
noxeHbl feitcTeytolne co Bpemed CCCP TOCTbl, a Takxe OMnbIT 6enopycckux
npeAnpuATUii-u3roToBUTENER, OCBANBAIOWNX fAHHOE HanpaBneHWe no pas-
paboTaHHbIM 1 YTBEPXJEHHbIM B YCTAHOBNEHHOM MOpAfke TeXHUYecKuM
YCNOBUAM.

CnepyeT 0TMETHUTb, YTO B NPOLLECCE CO3A4aHNA HOPMATUBHON 6a3bl kKonNek-
TNB pa3paboTyMKOB CTOMKHY/CA C ONPefenieHHbIMI TPYAHOCTAMM, NOCKONbKY
cotosHble TOCTbI cofepxany Tpe6oBaHNa K NaHensm CyTenauTenem u3 nexo-
nnactos (6€3 KOHKpPeTU3aLumu Buaa yTennutens), B 10 Bpems kak npu paspabor-
ke CTB 6bInn B3ATbl 32 0CHOBY Non0XeHus EH 14509 «Hecywyne n3onsunoHHble
CaHABWY-NaHeNn 3aBOACKOro WU3roTOBNEHUA C [BYXCTOPOHHUMU MeTanmnye-
ckumm o6WwmnBKamu. TexHNYeckne yCNoBUs», KOTOPbIA KOHKPETU3NpyeT Tpebo-
BaHUA 4NA NaHenei ¢ pasnnyHbIMK BUAAMK yTennuteneil, B TOM Yucine MuHe-
panosaTtHbIMU NANTAMU C BEPTUKANBHO OPUEHTUPOBAHHBIMU BONOKHAMN.

/Torom npoBefeHHol paboThl 1 CTan cnefytowmuii KOMnaeKkc cTaHAapToB

Pecnybaukn benapyce.

CTb 1808-2007«[MaHenn metannnyeckue TpexcnomHble ¢
YyTENnAUTeNeM M3 MUHepPanoBaTHbIX NANT. TeXHUYEeckue
YCNoBUA»

CraHgapT pa3paboTaH Bnepsble.

[laHHblii BUA naHeneil npegcTaBnsaeT co60il TPEXCNOWHYI KOHCTPYKLMIO,
BKMOYalLL Yyl B cebs ABe O0OWMBKM W3 MEeTanIM4eckux NpoduANpPOBaHHbIX
NNCTOB M NPUKNEUBAEMbI K HUM CPeAHuil CNoii M3 MUHEepanoBaTHbLIX NANT C
BEPTUKANIbHO OPUEHTUPOBaHHbIMW BonokHamu no CTb EH 13162, unn wusro-
TOB/IEHHbIE M3 MUHEpanoBaTHbIX NauT no FOCT 9573, NNOTHOCTLIO He MeHee
85 Kr/M 31 BNaXHOCTbI0 No Macce He 6onee 1% .

OG6LWMBKM NaHenn U3roTaBANBalOTCA M3 TOHKONNCTOBON rOPAYEOLMHKO-
BaHHOMCTaNUUANAPYrOrOTOHKONMCTOBOrOMEeTanNaToNWmHoiiHeMeHee0,5MM
CNOANMEPHbLIM M60 NaKOKPACOUHBIM MOKPLITUEM.

MaHenn ¢ yTennutenem u3 MUHepanbHOM BaTbl MCMOMb3YIOTCA Kak B Ka-
YeCTBe CTEHOBbLIX, Tak U B kKayeCTBe KPOBENbHbIX, YTO paclupser 061acTb ux
NPUMEHEHUS.

MaHenb UMeeT Xopollne TeNNOTEXHUYECKNE XapakTepucTukn 6narogaps
paBHOMEPHOMY TENN0U30NALNOHHOMY CNOK 6€3 «<MOCTUKOB X0N0Aa».

[laHHble naHenu 06nafalT NOBbIWEHHON XeCTKOCTbIO 3a CYeT npuknen-
BAEMOro CPeAHero c1os 3 MUHEpan0BaTHbIX NANT C BEPTUKANLHO OPUEHTUPO-

BaHHbIMU OTHOCUTE/IbHO 06 MBOK BOMIOKHAMMU.

CTb 1806-2007 «MaHenu meTasnnyeckme TPEXCI0iHbIE C
yTenauTenem U3 NeHonoaUCTUPO/IbHbIX NANUT. TexHnye-
CKue YCoBus»

CraHgapt paspa6oTaH B3ameH OCT 21562-76 «MaHenu metannuyeckue ¢

yTennutenem u3 neHonnacta. O6ume TeXHUUYECKUe YCNOBUS».
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O61beKToM CTaHAapTU3aLMK ABNAKOTCA MeTannuyeckne naHenn cytennu-
TeNeM U3 NeHONONNCTUPObHBIX NANT.

MaHenu npeAHasHayeHbl AN yCTPOWCTBA HAPYXHbIX CTEH, NOKPbITMIA,
neperopofok, BHyTPEeHHel OTAENKM 3A4aHNii U coOpyXeHuid. Maxenn npeacTas-
NAOT 060N TPEXCNOWHYI0 KOHCTPYKLNIO, BKNOYaloL Yy B ce6s ABe 06LWMBKN
U3 MeTannnyeckux NponIMpoBaHHbIX INCTOB U NPUKNEUBaEMbI K HUM Cpes-
HUiA CNOA U3 NEHONOANCTUPONBHBIX NANT. OBLINBKN NaHenn u3roTasanBaKwTCs
113 TOHKONIMCTOBOM rOPAYEOLUHKOBAHHOI CTan! uau Apyroro TOHKONUCTOBOrO
MeTanna TONWMHON He MeHee 0,5 MM C NONIMMEPHBIM N1B0 NaKOKPACOUHbIM
NOKPbITUEM.

Mpn paspaboTke cTaHgapta pelwenuem TKC 09 6Gbin KOHKpeTU3MPOBaH
BAA yTennuTens (NeHoNnOANUCTUPONbHbIE MAUTHI), NOCKONbKY MMEHHO Takow
TMN NaHeneil BbinyckaeTcs 0TeYeCTBEHHbIMU NPOU3BOANTENAMU W UMEET 3a-

py6exHble aHanoru.

CTb 1807-2007 «MaHenu meTannnyeckne TpexcnoiiHble
CTEHOBbIE CYTenauTenemM U3 neHononnypetaHa. TexHu-
yeckue ycnosus»

O6bekToM CcTaHAapTU3aLun ABNAKTCA MeTananyeckue TPEXCNOoWHble
CTEHOBble NaHenu C yTennuTenem W3 3anMBOYHOTO MEHOMOAWypeTaHa, npu-
MeHseMble 19 HapyXHbIX, BHYTPEHHWUX CTEH, NepPeropofok, a Takxe OTAeNku
thacagos 34aHUN 1 COOPYXEHNIA.

CraHgapT pa3pabotaH B3ameH OCT 23486-79 «MaHenn metannuyeckue
TpexcnoliHble CTEHOBble C yTenauTeNeM M3 neHononuypetaHa. TexHuyeckune
yCNnoBus».

Mo cpaBHeHuio ¢ FTOCT 23486-79 B paspaboTaHHblit CTB BHECEHbI CNefyto-
Le N3MEHEHMSA.

BCOOTBETCTBUN C HOMEHKNATYPOIi NPOAYKLMN, NPOU3BOANMON B HACTOR-
Lee Bpems npegnpuatuamn Pecnybnuku Benapyck, paclupeHa obnactb npu-
MeHeHus cTaHgapTa. CTb pacnpoctpatsietcs Ha cTeHosble (MTC) u dacagHble
naHenn (MT®), ogHa 06WMBKA KOTOPbLIX BbINOAHEHA U3 MeTanna, gpyras —
13 antoMnHneBo ¢onbru. Mavenn tuna MT® ucnonb3ylTCH NpyU TENNOBOK
peabunuTauuu cywecTBylownx acaos 34aHuii, OfHOBPEMEHHO pellas Ase
3a/a4u: NoBbILWAA CONPOTUBNEHUE TENNONepeAaye CyLecTBYIOWMX HapyXHbIX
orpaxzaloLnx KOHCTPYKLWiA, @ TakKe BbINOMHAS AeKOpPaTUBHO-OTAEN0UHYIO
thyHKuMI0.

Knaccudukauus naHenei nponsseseHa:

- no tuny (MTC — naHenb TpexcnoiiHas cTeHosas, MT® — naHenb

TpexcnoiHas thacagHas);

- BUAY MaTepuana 06LWuBOK;

- BUAY W HANWYMIO 3aLYNTHO-AEKOPaTUBHOTO NOKPbITUS.

/I3MeHeHa cTpyKTypa yCNoBHOro 0603HaueHns naHeneii.

MockonbKy Matepuan, TOAWMHA W NOKPLITUE HAPYXHOW W BHYTPeHHei
06LWKMBOK NaHeneil MOryT OTANYATLCA, 3TO TakKe Halno OTpaxeHue B CTPYK-
Type yCNOBHOTo 0603HaueHuns.

B pasgen «TexHuyeckue TpeboBaHUsA» BHECEHbI CNEAylOLIMe U3MEHEHUSs
1 40NONHEHMS.

Mockonbky B CTB BBeAeHbl naHenu Tuna MT®, To pag TpeboBaHNiA Kk na-
Henam audeperumpoBaH. Tak, Hanpumep, paspylanlian paBHOMepPHO pac-

npedeneHHas Harpyska nadeneil npu nonepeuHom u3rube, paspylwaiouias

Imnepmapket «KopoHa» B MuHcke

MuHcknii NefoBbIR ABOpPEL cnopTa
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JENMMCS OMbITOM

PekoHcTpykuns ®OKa

COCPe/0TOYEHHAs Harpyska npu nonepeyHom u3rnbe 06pasLoB, Bbipe3aHHbIX
13 naHeneit, BenuynHa npornba naHenu naHeneit Tuna MC npu nonepevyHoM
n3rnbe, MOAYNb YNPYrocT Npu pacTaXeHun, MOAYNb CABUra pernameHTupy-
l0TCA TONbKO AN naHeneii Tuna MTC.

B pasgen «Tpe6oBaHusa K Mmartepuanam» [ONOAHUTENbHO BBEAEHbI
TOHKONIMCTOBOW PYNOHHbIA CTanbHOM W anlOMWHUEBBLIA NPOKAT C 3alUTHO-
[eKopaTUBHbIM NakoKpaco4yHbIM nokpbiTueMm no NOCT 30246-94, donbra no
[OCT618. YTOUHeHbl B COOTBETCTBUN CLAHHBIMW, NONYYEHHbIMU NPU NpoBeje-

HUM UCNbITaHNIA, PU3NKO-TEXHMYECKNE CBONCTBA NEHONOMYpEeTaHa.

CTb 1809-2007 «[aHenn MeTannnMyeckme ABYXCMOMHbIE
NOKPbLITUIA 34aHUiA C yTenauteneMm U3 neHononauypeTa-
Ha. TexHuyeckune ycnosusa»

O6bLEKTOM CTaHAAPTU3aUUM ABNSIOTCA ABYXCONMHbIE CTabHbIe MaHenu ¢
yTenauTenem u3 3aNnBOYHOTO NEHONONNYPETaHa, NpefHa3HaueHHbIe Ans no-
KPbITUI NPOM3BOACTBEHHbIX 34aHNIA U COOPYXEHNIA.

MaHenu NpeACcTaBNA0T Co60M KOHCTPYKLMIO, BKIIOYAIOWLYIO B CE6S CTasb-

HOW AIMCT, CNOIA NeHOMOIMypeTaHa u NOKPOBHbIIA-C0A N0 KPOBAI0.

HomeHknatypa nokasatesneil kayectBa MeTanaNyeckux naHeneit ¢ pas-

NUYHBIMW BUAAMMW yTenauTenen npuseneHa B COOTBETCTBUE c TpeboBaHMAMM

CT54.220-98.

MpOYHOCTHbIE XapakTepucTuku naHenei B CTb yCTaHOBNEHbI HA OCHOBA-
HUM NpoBeAeHHON PYM «CtpoiTexHopm» u BHTY HayuHo-uccnenoBaTenbeKoit
pa6oTbl.

Bce paspaboTaHHble CTaHAAPTLI COAEpXaT noxapoTexHuyeckue Tpebosa-
HUA K naHensam.

B HacTodlee Bpema B [lporpamMme TeXHWYECKOr0O HOPMUPOBaHUA U
cTaHgapTtusayum Ha 2008-2009 rr. u MnaHe pab6oTbl TKC 09 HaxoguTca pas-
pa6otka TKIM «MaHenn meTtannuyeckue c ytennutenem. Mpasuna npoekTupo-
BaHUsA», ocywectenaeman cneynanuctamu PYM «MHeTuTyT BenHUUC» — HTL,
(r- Bpecr).

CosgaHne nogobHoro TUMA gacT BO3MOXHOCTb NMPOEKTHLIM OpraHu3a-
LnAM pecnybnuku Npu NpoeKTUPOBaHWUN 34aHNA U COOPYXEHW A ¢ MCNOoNb30o-
BaHWEM C3HABWY-NAHeNeil OLeHNTb B NOSTHOM 06beMe BCe 0CO6EHHOCTM KOH-
CTPYKLWW B 3aBUCMMOCTM OT YCNIOBNIA IKCNIyaTalun 1 BO3AEeNCTBUA HArpy3ok.

AHanoroB nogo6HOr0 HOPMATUBHOTO AOKYMeHTa HeT B cTpaHax CHI.

Be3ycnoBHo, N0 Mepe NpuobpeTeHns onbiTa NpUMEHeHUs paspaboTaH-
HbIX CTAHAApPTOB NOSIBATCA NPEANOKEHUs U 3aMeyaHus, BO3HWKHYT HOBble
BOMPOCHI 1 33a4M, YTO TO/ILKO MOOXUTELHO NOBAUAET HA fasbHeliliee pas-

BUTWE AAHHOIO HanpaB/ieHusa.





