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BogoHenpoHuLaembie COOpPY)XeHUA U3 6eToHa

[lononHuTenbHaa rmgpou3onaumsa MeTogom
WHDBEKLMMN - UYHHOBALMOHHbIE pelleHus
U ANA CNOXHbIX CNy4YaeB




OcHOBbI KOHLUEeNYun caHauuu

1 BeepeHue

MHOro4MCNIEHHbIE COOPYKEHWSA B MHXEHEPHOM, BbICOTHOM W MPOMBbILLIIEHHOM, TMAPOTEXHUYECKOM 11 MOL3EMHOM
CTPOUTENBCTBE M3rOTABMMBAIOTCA Kak BOOHENPOHMLAeMble COOpyXeHMs U3 BeToHa. K coxanenuio, Kak mpu
NPOEKTUPOBAHMM, TaK W UCMIOAHEHUI YaCTO AONYCKAIOTCA OWINOKN, NPUBOAALLME K HAPYLUEHUIO FepPMETUYHOCTH.
BogonpoBogsLime TPELWHbI, MOBEPXHOCTHOE MPOMUTbIBAHWE BNArOi U HErepMeTUYHble LUBbI HE ABNSIOTCH
PeAKOCTbIO. TpW AOMNOAHUTENBHOR TMAPOU3OAALMA NOAOOHBIX HErepMETUMHOCTEA peyb, Kak MpaBuno, UaeT
00 13roTOBMIEHWUM MO pa3mepy, CreunduiHoM s 00bekTa, 4To TpebyeT GoMbLIMX CreunanbHbIX 3HAHWA ©
OnbiTa Kak OT MPOEKTUPOBLLMKA, TakK W OT WUCNONHWTENs. TMAPOM30NALMI0 MOXHO BbINONHATH MOCPEACTBOM
Pa3NNYHbIX CNOCOBOB MHBEKLMMN B 3aBUCUMOCTY OT KOHCTPYKLMM, YCTAHOBKM CTPOUTENBHBIX 31EMEHTOB, KapTWHbI
MOBPEXEHNA, HArpy3ku U CneunduyHbiX Ans obbekTa AaHHbIX. Kakoi meTof 60/blue BCEro MOAXOAMT Ans
COOTBETCTBYIOLLErO Clyyas npumeHeHUs? Kak (yHKLMOHMPYIOT pasfinyHble MeTOAbl 1 YTO MpW 3TOM Cllefyet
y4uTbIBATL? e rpaHNLbl NPUMEHEHUA OTLENbHbIX METOA0B?

2 CVITyaLWIOHHaFl CbeéMKa N AUarHoCTKa COOpy>XXeHna — HEOﬁXOHMMbIe OCHOBbI
KoHUyenuynun caHauun

MpoeKTUpOBaHWE [ONONHUTENBHON TUAPON30MALMN COOPYXEHUA ABNAETCA KOMMAEKCHOR W BblABMraloLLei
BbICOKe TpeDOBaHMA 3afadelt, AN KOTOPON HEODXOAUM OMbIT W TLLATENBHOCTb PaboThbl Kak NPOEKTUPOBLLMKA,
TaK 1 UCNoAHUTeNs. [Ins pa3paboTky KOHLENUMU CaHaumu CleflyeT TOYHO 3HaTb KOHCTPYKLMIO W CneunduyHble
Ans 0DbekTa TWNoBble ycnoBuA. KoHuenuus caHaumu, pa3paboTaHHas KOMMETEHTHbIM MPOEKTUPOBLLMKOM,
HapAfy C OMUCAHWEM COCTOAHWA COOPYXeHWs (TWM, YCTAHOBKA KOHCTPYKUMW, COCTOSHWE CTPOUTESbHbBIX
31EMEHTOB, flaBfleHne Bobl, AehOPMaLMA LUBOB W TPELLWH, NPEALIECTBYIOLLME MEPONPUATUS, NPU NPUMEHEHNN
refs Takxe [iaHHble CTPOUTENbHOTO rPYHTa) AOSKHA COAEPXKATb Lefb U NPUMEHSAEMbIA METOZ MAAPON30AALMN,
JaHHble 3aNOHUTENS, NPUMEHAEMOrO ANA WHLEKLMM, U ero CBOWCTBA, TEXHOMOTWIO MHBEKLUMM (OAHO- UAN
ABYXKOMMOHEHTHAA TEXHOMOMMA WHBEKLMW, PacCTosHWe Mexay OypoBbIMM nakepamu, rnybuHa GypoBoil
CKBAXWHbI, flaHHble ANA NPOLECCa WHBbEKLMW, B JAHHOM Cllyyae Takxe A NpedBapUTeNbHOr0 WHbEKLMN 1
BPEMEHU peakLiyn), HeobXoauMble PaspeLlerUs ( NPK UHBEKLMMU B CTPOUTENBHBIA TPYHT), ONMUCAHKE MEPONPUATHIA
thnaHKMpoBaHuA (HanpuMep, MePONPUATIA NO OCYLLKE), a Takxe TpeboBaHUA No 0becneyeHNo KavecTBa.

Tabnuua 1: Kakue gaHHble fOMKHA COAepXXaTb KOHUENuusa caHayun?

Llenb 1 meTog, o OnpefeneHne Liam peMoHTa

® BbiboOp NpYMeHseMOoro MeTofa rAapoV30ALMY
OnwncaHve ® TWN 1 COCTaB KOHCTPYKLMW, COCTORHME CTPOUTENbHBIX 3/1EMEHTOB, JABNeHe
thakTnyeckoro BO/ibl, NEPEMELLIEHSA LIBOB M TPELLMH, NPe/LLIeCcTBOBaBLIMNE MEPONPUATUS ,
COCTOAHNA MpY 3aN0JIHEHWM renelt No KOHTAKTY «COOPYXKeHIe- TPYHT» Takke faHHble 0
COOPYXeHNs CTpOUTENbHOM rpyHTe (M. Takxe rnasy 3.5)
[laHHble 1o ® Ha3eaHue npuMeHAEMOro 3anoJIHATENA 1 ero CBOMCTBa
NHBEKLMOHHOM ® OfHO-WUNN ABYXKOMMOHEHTHASA MHBbEKLMOHHASA TEXHONMOMnA
TEXHONOTMK  [ofoXeHWe 1 paccTosHMe Mexay 0TBepcTAMU / OypoBble Makepbl, FyOKHa 1

[AnameTp BYpoBbIX OTBEPCTHI
o [laHHble 0 MPOLLECce NHBEKLNM, @ TakXe O MPEeABAPNTENBHO MHBEKLIN 11 BpEMEHH
peakLymM, MakcumanbHoe faBieHne 1 MHbeKL

® Bpems npoBefeHNs MHBEKLIAW, MPEX/e BCEro, MpK 3aBUCKMOM OT BPEMEHN
CBOWCTBE CTPOUTENBHOIO 31IEMEHTA, KOTOPOE MPUBOANT K MEPEMELLIEHIIO TPELWH 1
LLBOB)

o [lpu onpefeneHHbIX 00CTOATENbCTBAX BPEMSA JOMOJHUTENBHOIO 3aMnoHeHMS

Mpoune daHHble e OnucaHue MeponpuATUii hnaHKMpoBaHUA (Hanpumep, MeponpuATAA No
obecneyeHnto YCTONYNBOCTH, CyLLIKE, 3aLLUTHbIE MEPONPUATUA)

® B 1aHHOM CJly4ae HeOOXOMMbIE Pa3peLLeHNs (HanpuMep, Npu MHbEKLMY B
CTPOUTENbBHBIA FPYHT) 1 CEPTUMKATBI NCTBITAHMI

e TpeboBaHus No 0beCneyeHnio KavecTea 1 JOKyMeHTaLms




0630p cNoco60B MHbEKLUN

ﬂanee npuneeaeHbl HEKOTOPbIe BONPOChI, MMeLne 3Ha4yeHne fgna npasujibHOro Bbl60pa
MeToAa ﬂOI'IOHHI/ITEJ'IbHOI?I repmetusaunn N NPpoeKTUpPoBaHUA CaHauunu:

® Kak coopyxanacb KOHCTPYKLMA U KaKas TOJILLMHA ee CTPOUTENbHBIX 3/1eMEHTOB?
®  3aKOHYMNNCh Nn yxe fedhopMaLiymn 1 Kaknx AedopmaLmii eLle MOXHO OXnaaTh?
o Kakoe LaBfieH/e BOLbl BO3HWUKAET CHapyxu?

e Kak BbIrnaauT obLas NpoekTHas cucTema rugponsonsaummn? Ha kakue aedopmauun /aasnexHne Bogpl
PaCccuMTaHbl NapameTpbl CyLLECTBYIOLLE/ TepMeTU3aLIN?

e Kakum TUMNOM NEeHTbI YONOTHANCA oBs? Kakas LINPWHa NNEHTLI ANA YII0THEHNA LIBOB? BCTpaI/IBaJ'IaCb
Jin d)aKTI/I‘-IeCKVI cncrema, npunBefeHHaA B NCNOJIHUTENIbHBIX ‘-IepTe)KaX? YCTaHOBNEHbI N B Ka4ecTBe
JONOJIHNTENbHbIX MepO[‘IpI/IFITI/II?I MHBEKLMOHHbIE LLTaHT 1O CTOPOHam JIeHTbI?

e BCTpoeHa N1 CUCTEMA MHBEKLMOHHBIX LWNAHMOB? VIMEETCA M OHa eLlie B HANNYWW [N BbINONHEHWSA
3anpeccoBkin? JloCTynHbI K eLlie KOHL|bl 3anpeccoBku? e pacronoxeHsl Kopoba 1A XpaHeHUA KOHLIOB
NHBEKLMOHHbIX LUNAHroB?

e Kakue CBOWCTBA UMEET NPUEratoLLMiA TPYHT (COCTaB rpyHTa, €ro rpaHyaoMeTPUYECKUi COCTaB, CofepXaHme
nop, NAOTHOCTb 3aNleraHns, COAepXaHne BOAbI, MPOHNLIAEMOCTb TPyHTa)?

e Bcerga nv 3afieNbiBaeMblid WOB AOCTYNEH ANA CaHaLMM UK ILLb B OnpeeneHHoe Bpewms, HanprmMep, B
Clydae KcnayaTauum MeTpo?

®  [1poBOAMANCH MW YXe MEPONPUATUA MO CaHaLuy, KoTopble Obinn be3ycnelHbiMi? Ecnn fa, To Kakue?
Kakue npumeHAnncy 3anonHuTenn?

i COI’ﬂacy}OTCﬂ 1N BbINOJIHEHHbIE CTPOUTEJIbHBIE 3JIEMEHTbI C AAHHBIMU MPOEKTHbIX qepTe>Ke|7|?

IT0 ULLb HEKOTOpPbIE N3 BONPOCOB, BaXHbIX AJIA NPaBUJIbHOTO Bbl60pa METOLa0MNONHNTENEHON rnaponsonaunn ®orto DESOI
N MPOEKTMPOBaHMA CaHalun. B Qlydae TPEeLWnH TakXe BaXHO 3HATb MPUYUHY WX BO3HWUKHOBEHWA, LUMPUHY,

N3MeHEHMe LINPWHLI (KPAaTKOBPEMEHHOE, EXEeLHEBHO, LONrOBPEMEHHOE), COCTOsiHMeE
TPELLUH (BNIAXHOCTb, 3arps3HeHue) 1 xapakTep WX pacnonoxenus. [ins paspabotku
TEXHUYECKM TMPABWILHOM KOHLENUMU PEMOHTA U TWAPOM3ONALUN HErepMeTUYHbIX
y4aCTKOB CHayana CneflyeT MOCTaBWTb BOMPOC O MPUYMHAX WX BO3HUKHOBEHWs. Ha
3TOT BOMPOC YaCTO He O4YeHb MPOCTO OTBETWTb. TUMUYHbIE OLIMOKM MPOEKTUPOBAHUSA U
WNCMONHEHNS, KOTOpble MOTYT MPUBECTU K HApYLIEHMIO FepMETUYHOCTU KOHCTPYKLIAK,
nofpo6Ho onmcaHbl B [1 - 4].

3 MeToabl MHbEKLUY AN AONONHUTENBbHOI rMAPON3oNALUY
HerepmMeTUYHbIX KOHCTPYKLMIA

[InA NpoeKkTUPOBaHMA CaHaLMi BO3HMKAET BOMPOC O MOAXOAALIEM METOAE. B npuHuMne Ans WHbEKLUMNM eCTb
Cnefyloliye BO3MOXHOCTH:

®  3anoJiHeHre NpPoxo/ioB (TpeLHb, fedeKTbl, MONOCTH, LLBbI) UHBEKLIMOHHBIM MaTepianoM (MHbeKLus B
TPELLMHbI 1 PACTPbI, 3aMoJIHeHe LBOB resiem)

° Hpep,OTBpameHme NnocTynneHna BoLbl K KOHCTPYKLAW Wan LWBY NyTem Co3AaHMA BaMKHyTOVI VHBEKLMOHHON
NNEHKN rena nepeq KOHCprKLLl/IGVI , WX NYTEM 3an0JIHEHNA NOMbIX NPOCTPAHCTB B CTPOUTESIbHOM 3N1EMEHTE
nnn COOPYyXeHnn (MH'b@KLLVIﬂ B CTEHE).

Kakoi MeTog, OyZieT B KOHLE KOHLIOB MPUMEHATLCA, 3aBUCKT OT O0JIbLLIOTO KOIMYECTBA NApamMeTPOB: COOPYXEHME,
TUM W YCTPOACTBO CTPOUTESIbHBIX 3/IEMEHTOB, KapTUHA MOBPEXZAEHUMA, NPUYMHA MOBPEXAEHWA, B AAHHOM
Clyyae TUN WBOB, Harpy3ka (fasneHue Bodbl, AedopmMalins), B AAHHOM Cly4ae ocobble CneunduyHble AaHHble
00beKTa, AOCTYNHOCTb, BPEMEHHbIE 3aTPaThl, U, He B NOCIEAHIOI 04epelb, TAKKe IKOHOMUYECKNE PACCYXAeHNS,
a Takxe npefcTaBneHus, 3afiaHus n TpeboBaHme He30nacHOCTU CTPOUTENBbHO hPMbl ABASIOTCA peLLatoLLUMu
napameTpamu Ans Bbibopa MeTofa. Bblbop MeToda caHauwm - «W3roTOBfIeHWE MO pasmMepy» ,CreunduyHoe
Ins obbekTa W nospexaeHns B Tabauue 2 gaH 0630p pasfnyHbIX METOAOB UHBEKLMU [NS [OMNOSHUTENbHOI
TMOPOU30AALWN U 06M1ACTb UX NPUMEHEHNS.



- 3anonHeHue TpewyH Yepes GypoBbie nakepbl

Tabnuya 2: Cnocobbl MHbEKUUN ANS AONONHUTENbHON MMAPON30NALUN HErepPMeTUYHbIX
KOHCTPYKLWiA

BogonpoHuuaemocTb npu

[JlechopmaLyoHHBbIiA LIoB

Monble O6TekaHue 0 Bo3MoxHOCTb
Merog Tpewip: | TPOCTPAHCTER PaGouvte | 3agaHHble | ynnotH OBPEXACHNE | nnoHMKHOBEHMS
TeH30MeTpu
W HapyleHna | LWBbl cevyeHna NTENbHOro B— p (HaanMep, oand

CTPYKTYpbI 37lemMeHTa BBOJI0B TPYO,
pyKTYP 3eMeHTa SZEit

YacTyHas MHBEKLNA Yepe3
6ypoBoii nakep

MHbekuma B cTeHe
CTPOUTESIBHOTO 3/1eMeHTa X
(pacTpoBas MHbeKLNSA)

LUBa (co
CTOPOHbI MPyHTA)

3ano LWBa (c
NHenme | HaBETPeHHo
reniem | CTOPOHI, B
CoYeTaHnNm ¢
3ab0eYHbIM
MaTepuanom)

MHbekLma B CTEHE C
HapY>HOMN CTOPOHBI
CTPOUTESIBHOTO 3/1eMeHTa
(nnexka rens)

NHbeKumA B CTeHe nycror
CTPOUTENBHOrO 3N1eMeHTa X
WA COOpyXeHna

JononHuTenbHas
3anpeccoBka Yepes
CUCTEMY VHBEKLMOHHBIX
LUNaHroB

1 0[HOHOKPATHO 3anpeccoBaHHaa cMcTeMa MHbEKLMOHHbIX LLAHTOB, HO eLle He 3anpeccoBaHHad OKOHYaTesbHO

x 12 x 12

2 MOBTOPHO MNN MHOrOKPATHO 3anpeccoBaHHaA ccTema UHbEKLMOHHBIX LLNAHT0B, KOTOPYIO. MOXHO NPUMEHATbL ANnA ,U'OHOHHV\TeﬂbHOVI 3anpeccosku

)J,anee OMNnCbIBAtOTCA Pa3inyHble METOAbI. Bo Bcex Cnyyaax ycnex ,[LOﬂOJ'IHI/ITEﬂbHOIZ rnoponsonaunn CylwecTBeHHO
3aBUCNT OT KBaﬂI/ICIZ)I/IKaLLI/II/I, onbiTa W TWaTeJIbHOCTN pa60TbI NCnonHNTENA.

3.1 3anpeccoBKa TpeLwuHbl Yepes GypoBoli nakep

HerepmeTU4HOCTM BOLOHEMPOHNLAEMbIX DETOHHbIX CTPOUTENbBHBIX 31EMEHTOB, BO3HUKLLME B Pe3ybTaTe TPELLH,
MOXHO YNIOTHATb MOCPEACTBOM MHBLEKLMM NOLXOAALLEr0 3anofHUTeNs yepe3 Oyposble nakepbl. [ns 31oro
N3roTaBnMBaoTCA OypoBble KaHasbl, KOTOPbIE, Kak MPaBuio, nepecekaloT paboyuii WOB UM BOLOMPOBOAALLYIO
TpeLLuHy nog yraom 45°.Mocne 04nCTKM KaHANoB OT BypoBOiA Mblv BypoBbIe Nakepbl yCTaHABAMBAIOTCA B KaHabl,
yepe3 KoTopble B pabounid LIOB HArHeTaeTcs MOAXOAALANA 3aMONHUTENb. YKa3aHWa No 3anpeccoBKe TPeLyH
npuBefeHbl B AnpekTee DAfSth « [lupekTrBa no 3alynTe 1 PeMOHTY DETOHHbBIX CTPOUTENbBHBIX 31eMeHTOB [5],
B pasgene 5 ZTV-ING [11] u 8 pykosoactee OVBB «MHbekUyOHHas TexHIKa- 4acTb 1: CoopyxeHus 13 6eToHa 1
xenesobetoHa» [9]. PacctosHne Mexay OypoBbIMU Nakepamit 3aBUCUT OT CNeLUdUYHbIX ANs 06beKTa TUMOBbIX
YCNOBWIA (TONLMHA CTPOUTENBHOMO 3NEMEHTA, LUMPKHA TPELLMHbI) 11 CBOVCTB UHBEKLMOHHOMO MaTepuana (Bpems
06paboTkm, BA3KOCTL). Ha prc. 1 1 2 NprBefeHbl OPUEHTUPOBOYHbIE 3HAYeHNsA. PaccTosHMe Mexay 6ypoBbiMu
nakepamu, Kak npaBwio, COCTaBNAET /2, rae L — 370 TOMLUMHA CTPOUTENBHOrO 3NeMeHTa. Bo Bpema MHbekuum
OCyLLLeCTBNIAETCA KOHTPOJIb NMOTOKa MaTepuana, nocTynaloLLero Yepes cocefjHMe oTKpbITble GypoBble nakepsl. B
CNy4ae BEePTUKANbHBIX TPELUMH MHBEKLMA HAYMHAETCA OT CamMoro HIKHero bypoBoro nakepa cHu3y Beepx. Mocne
3aBepLUEHUsA NHBEKLM NaKepbl YOANA0TCA U OTBEPCTUA 3afeMbIBalOTCA PaCTBOPOM C Manoi yCafKom.



3anonHeHune TpewuH Yepe3 bypoBble Nakepbl

[lnA ynnoTHNTENbHOM MHBEKLMM B 3aBUCMMOCTW OT CneLndnyHbIX YCNOoBWIA 06bEKTa NCNOAb3YIOTCA pa3nuyHble
3anonHutenu [5, 11 - 14]. Pekomenmaumm WU [4, 5] n gupexktua DAfSth «3awmTa v pemMoHT GeTOHHbIX
CTPOUTENBHBIX 3MEMEHTOBY [5] OrpaHNYMBAIOT HOMEHKIATYPY NPUMEHAEMbIX 3anofHuTenel. B yactHoct ZTV-
ING, yacTb 3 «MoHONUTHOE CTPONTENLCTBOY, pasaen 5 [10], a Takxe B Ha3BaHHOM AnpekTuBe DAfSth B kavecTBe
3anoNHMTENe Ha3BaHbl NONNYPETaHOBAsA CMONA, LEMEHTHbIE BAXYLLME U LeMeHTHaA CyCreH3us.

TexHu4eckue napameTpbl 3anofHuTeNei onucanbl B craHaaptax DIN EN 1504 5 [12] und DIN V 18028 [13].

B cnyyae cmon Ha MoavypeTaHOBOR OCHOBE peyb WAeT 0b ynpyrux 1 obpasylolyx nopbl 3anoaHuTenax te3
pacTBOpUTENA W C HIU3KOM BA3KOCTbIO (PUR-I), ymnoTHWTEnbHOE [elicTBME KOTOPbIX AOCTWraeTcA bnarofaps
NpuAMNaHMio No 60KOBbIM KpOMKaM. [INA yMeHbLLEHWA NOCTYNEHNA BOAb! C CUIbHBIM HAMOPOM B UCKIIOYMTENBHbIX
Cly4anx NpefycMaTpUBAETCA NpefBapuTENbHAs MHBEKLMA nonnypeTaHoBoi neHoil (SPUR-I). Mpn koHTakTe
C BOJOI OHa 00pa3syeT MenKOAYeUCTYIo CTPYKTYpY C OTKPbITHIMM MOpaMu, KOTOpPasA BPEMEHHO yMeHbluaeT
nocTynneHne BoAbl, OfHAKO He UMeEeT ANUTENbHOMO YNNOTHAOWEro AeNcTBUA. MHbekLmMa nonnypetaHoBbIMU
cmonamu (PUR-1) fon>Ha BbINOAHATLCA MOCTE 3TOM0 0NATb Xe Yepe3 byposble Nakepbl. HapAgy ¢ nonnypeTaHoBoi
CMOJIO/ MOTYT MPUMEHATHCA LIEMEHTHbIE BAXYLLME U LieMeHTHasA cycneH3ns. OHW XOpOLLO NOAXOAAT AN AeLLeBoN
NHbeKUMM OeTOHOB C HOMbLIMM KOMMYECTBOM MYCTOT U MOAbIX MPOCTPaHCTB 6onbloro pasmepa. Hapagy ¢
Ha3BaHHbIM 3aNONHUTENAMU B CTPOUTENBHOM MPaKTVKe YacTo TakXe NPUMEHAIOTCA akpunaTHble renu, KoTopble
0Ka3bIBAIOT YNAOTHAIOLee BO3AeNCTBMe bnarogaps CnocobHocTh K pa3byxaHuio npu KoHTakTe C Bogoi. OHu
OTNNYAIOTCA HU3KOW BA3KOCTBIO 11 BICOKOV NMPOHMKAIOLLEN CNOCOBHOCTbIO. AKpUnaTHbIe refin MOXHO NPUMEHATL
B Xene300eTOHHbIX KOHCTPYKLMAX NMLLb B TOM Cyyae, ecim f1oka3aHo, YTO Ha3BaHHbIA reflb  KOPPO3MOHHO He
onaceH fns apMartypbl [6]. He3aBuCcUMO OT 3TOW MOCTAHOBKM BOMPOCA aKpUNATHbIE Tefin MOTYT MPUMEHATHCA
ONA MHBELMPOBAHMA NO KOHTAKTy «COOPYXEHWe-TPYHT» CHapyXu CaMOro CTPOUTENbHOTO  COOPYXEHUA.
[JlononHuTenbHble ykasaHns npueeensi B [5, 6, 11, 14, 17, 18].
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Kogse \ / BypoBoii nakep

p

<

paccTosHue Mexay nakepamu
p p

HanpasJieHe NHbEKLN

30Ha AenCTBmA nakepa

Puc 1: 3anpeccoska TpeLymH
yepe3 bypoBoi nakep

Puc 2: Pacnonoxexne
6ypoBbIX N1akepoB fpu
3arnpeccoBKe TpeLymH
(cornacHo ZTV-ING [11])



WHbekumnsa B cTeHe

3.2 NHbeKkyma B CTEeHbl CTPOUTENbHBIX 3/1eMEHTOB (B pacTpbl MM NoJible

MpW HapyLUEHNAX CTPYKTYPbl M MPOHUKHOBEHMW BRAry B (DyHAAMEHTbI W CTEHbl MAAPOU3ONALMIO  MPOBOAAT
MOCPEACTBOM UHBEKLMN. [N 3TOr0 B MECTax NOBPEXLEHNS BbINONHAOTCA OYpoBble KaHasbl B opme pacTpa (cu.
puc.3), Yepe3 KOTopble MOCPEACTBOM NAKePOB 3aNOJHAKOTCA MEJIKUE KanWnApbl, NOpbl U NoJible NPOCTPaHCTBA.
Pa3mep pacTpa 1 rybuHa OypoBoii CKBAXMHbI LOMKHbI COMNACOBBIBATLCA CO CMIELMUYHBIMIA YCIOBUAMN.

CTpoUTeNbHBIA 3MeMeHT MoCNe BOCCTaHOBAEHMA MpuobpeTaeT rULPOM30NALMOHHbIE CBOMCTBA. XOpollee
pacnpefienenne 3anofHUTeNs JocTuraeTca 6narofapa NpUMeHeHWIo 3anofHUTeNeN C HU3KOM BA3KOCTbIO, T.e.
OHM JOMXHbI 00M1aaTh XUAKOTEKYYMMU CBOACTBaMI. VIHbeKkLMA nonnypeTaHoBblx neH (SPUR-1) B nopbl 1 nycToTl
He [lOMycKaeTcs, Tak Kak B Cly4ae WX NpUMeHeHWs NocneayioLlas ynaoTHATENbHaA UHBEKLMA NOMNYpeTaHoBOM
cMonoii (PUR-1), cTaHoBMTCA HEBO3MOXHOM.

PaccrosiHne Mexxay GypoBbIMI CKBaXMHaMU = Y2 - TONLMHBI CTPOUTENIBHOTO 3NIeMeHTa
% - TONWWHBI CTPOUTENILHOTO dIeMeHTa

Tny6uHa 6ypoBoi CKBaXXWHbI

Puc.3: HbekumA B cTeHe
CTPOUTENIbHOIO 3/1EMEHTA ‘ ~H2 ) N2 ,“ N2 T ~H? 4.J‘7
‘ byposoit | w
nakep

~3/4 - g

3.3 FepmeTnsaymns yHaaMeHTHbIX LIBOB

3.3.1 WHbekyms yepes 6ypoBoi nakep

Mofo6HO repmMeTM3aLmnm TPeLLUH yHIAMEHTHBIA LLOB MOXHO YNOTHATL MyTeM UHLELMPOBAHWUSA MOLXOLALLEr0
3anonHUTeNs Yepes BypoBoil Nakep, Kak NokasaHo Ha puc.4

[insa 3Toro B MecTax cTbika (yHAAMEHTHO NANTLI CO CTEHOR NPOobypUBAKOTCA KaHanbl, puc.4, KOTOpble NepecekaioT
pabouuii LWoB nog yrnom 45°. Mocne o4ncTkK KaHanoB 0T BYpoBOW MbIN B KaHas bl BCTABAAIOTCA Nakepsl, Yepe3
KOTOpble HarHeTaeTCA 3anoHuTeNb. YkasaHus npueefeHsl B ZTV-ING [11] u pykosoactee DAfSth «PykoBogcTBO
M0 3aLUNTE 1 PEMOHTY DETOHHBIX CTPOUTENBHBIX 3IEMEHTOBY [5].

Puc 4: lepmeTn3ayma
11Ba MeXY ¢hyHAaMeHTHOV
nanTou u creHoi [3]

MakcumansHoe paccToAHmne MeXay nakepammn BbI6VIpaETCF|
13 COOTHOLIEHUA /2, rae d- 310 TOJILLMHA CTPOUTENIbHOrO
3nemeHTa. Bo BpemMA MHbeKUMN KOHTPOJIMPYETCA MOTOK
MaTepuana, noctynatowiero 13 cocegHnX nakepos.

bypoBoit nakep

B CJly4ae BEPTUKANbHbIX LWBOB NMPOLeCC NHbELMPOBAHNA
- 3anpeccoBKM [LOJIXEH OCYLWeCTBNATbCA CHU3Y BBEPX.
Mocne okoHYaHWA NHBEUNPOBaAHNA MakKepbl yAaNAOTCA 1
0TBEPCTMA 3aLieN1biBaOTCA paCTBOPOM C Masnow yca;u<017|.




PeMOHT HerepMeTNYHbIX TeMNepPaTypHbIX LIBOB

3.3.2 3anpeccoBka (pyHAAMEHTHOrO LIBa N0 CUCTEME UHBEKLMNOHHbIX LWAHIOB

Ecwm B wos BCTPOEH VHBEKUMOHHBIN LLUNHT, KOTOprl7I elle He 3anpeccoBaH MM MOXET 3anpeccoBbiBaTbCA
NOBTOPHO MM MHOIOKpPATHO, TO €ro MOXHO 3anpeccoBaTb NMOAXOAALLMM 3anojiHUTeNleM MOCPELCTBOM 3TOr0o
WHBEKLUMOHHOTO LWNaHra, CMm. [3] Yi0BreM ABAAETCA TEXHUYECKM BEPHO BCTpOEHHbIVI VHBEKLMOHHBIN LUNGHT,
M. [3], TO, YTO OH MMEETCA B HaN4nn ana I'IOBTOpHOI7| 3anpeccoBKN 1 3anpeccoBaHHbIE KOHLbI eLLe AOCTYMHbI.

B cly4ae MHBEKUMOHHBIX LUIAHTOB, KOTOPbIE MOXHO 3anpeccoBbiBaTb Wb OZHOKPATHO U UHBEKLUA N0 HUM
y>Xe BbINOMHANACh, WM €CN 3anpeccoBaHHble KOHLb! 60JIbLLE HELOCTYMHBI, TO UHBEKLMA LOSKHA BbINONHATLCS
yepe3 bypoBble nakepbl, CM. pa3gen 3.3.1. 3T0 pacnpoCTPaHAETCA TakKe Ha Cyyall, KOrLa MHBEKLMOHHBIA LNaHr
BCM/IbIBAET 113-3@ HELOCTATOYHOIO 3aKPEMEHUA 1 MO3TOMY He NIEXWT B LUBE.

34 PeMOHT HerepmeTUYHbIX TeMMNepaTypPHbIX LWBOB

bonee TPYAHbLIM 1 B3bICKATEJIbHbIM, 4eM repMeTn3aL A BOLOMNPOBOAALLNX TPELLNH M HETEPMETUYHBIX (byH,D.aMeHTHbIX
LLIBOB, ABJIAETCA MMAPOM30NALNA HEFEPMETUYHBIX TEMMNEPATYPHbBIX LIBOB. |'|p|/| BO3HNKHOBEHNN Hel'epMETVI‘-IHOCTEVI
4714 NX CaHaunn BaXXHO 3HATb MPUYNHY. I'Ipm HErepMeTUYHbIX TEMNEPATYPHbIX LWBaX UJIEAYET pa3nn4aTb

® TNPOHNKHOBEHWE BOfbl NPW NOBPEXAEHNN TEH30METPNYECKOr0 3JIeMeHTa LLIOBHOW JIEHTHI, HanpumMep 13-3a

MEeXaHW4eCKoro NoBPEX/EHIA LUOBHOI NEHTbI NPU MOHTaXe, U3-3a 130bITOYHO Harpy3KN Ha LLOBHYIO NIEHTY
VNN 113-33 TEXHWUYECKU HEMPABWIIbHO BbINOHEHHbIX COEAMHEHNA U YAAPOB, HEAOCTAaTOYHON XUMUYECKON
CTOVKOCTW LLIOBHOW NEHTBI, CM. puC 5a.

e oOTeKaHue BOAbI BOKPYT YMIOTHUTENBHOMO 3/1EMEHTA LLIOBHOI NEHTBI, HANPUMEP, KaK CNEACTBIE TEXHNYECKM
HenpaBW/bHO 3aDETOHMPOBAHHBIX CTOPOH LLIOBHOM NIEHTbI UK MOJIbIX NMPOCTPAHCTB, CMLLKOM 60M1bLLOV
BbICOThI COpacbiBaHMs OETOHa, HELOCTATOYHON TMAPOU30NALMM, CM. pUC 56

[N TeXHUYeCKN NPaBUILHON TMAPOU30NALN HErEPMETUYHOTO TEMMEPATYPHOTO LWBA HEOOXOAMMO 3HaTh
nonoxeHue n 06bem deeKTHOro y4acTka, a Takxe Harpysky (1asneHue sofpbl, fedopmMauimio). Tak Kak 4acTo
TOYHOTO PA3rpaHUYeHNa NPUYNH HET, TO AeNCTBYIOT, Kak NpaBnio, METOLAOM MCKIIOYEHNA N CHaYana UHbEeKLMA
BbINOMHAETCA B YNNOTHUTENbHBIN 31EMEHT B AedeKTHOM YacTu Wwea ,cM. pasgen 3.4.1.1. Ecim 31a mepa He
[LaeT HyXHOro pe3ynbTaTta, TO B 3aK/04YEHUE LLIOB 3anpeccoBblBaeTca cM. pasgen 3.4.2.1. unn ynnoTtHaeTca
refieM HemocpefCTBEHHO Nepes CTPOUTESIbHBIM 31eMeHTOM. Ho nociefHue Mepbl NOAXOAAT NLWb AN C1yyan
BEPOATHbIX O0MbLUNX fledhopMaLinii LWBa.

Puc 5: [MpnynHbl
IPOHNKHOBEHUA BObI B
TeMrepaTypHble LLBbI Ha
rpYMepe PacrooxeHHou
BHYTPY LLIOBHOW JIEHTbI

(a: HerepmeTUYHbIi
YINOTHUTESbHBIA 21eMEHT,
6: 0bTeaHwe BOfbI BOKPYT
YMAIOTHUTENLHOTO N1EMeHTa

[3]



PeMOHT HerepmeTUYHbIX TEMMNepPaTypPHbIX WBOB

3.4.1 JleHTa TeMnepaTypHOro WBa ¢ 06TeKaeMbIM YMIOTHUTENIbHBIM 3JIEMEHTOM

ObTekaHue YMJIOTHUTENIbHOIO 3JIEMEHTa NEHT ,El.(-_‘CbOpMaLWIOHHbIX L1IBOB O6yCJ'IOBJ'I€‘HO PasINdHBIMK NMPUHNHAMN,
Hanpumep, TeHN Npu 6€‘TOHI/IpOBaHVIVI C HUXHeN CTOPOHbI LUOBHOW NEHTbI BCIEACTBUE Hel'lpaBl/IJ'IbHOVI YyCTaHOBKMK B
FOPU30HTAJIbHbIE NN HaKJTIOHHbIE CTPOUTESIbHbIE 3JIEMEHTDI, HE YaJIeHHbIE Nepen 6ETOHI/IpOBaHVIEM 3alpA3HEHNA
nnn He paCTaﬂBLLIVIVI Nef Ha YNIOTHATENbHOM 3J1IeMEHTE, NOBPEXLEHNA YNIOTHUTENbHOIO 3J1IEMEHTA rBO34AMMN
NN KOHUAMW apMatypbl WK HeJ0CTAaTOYHOE 3aKpenjieHne ynoTHNUTESIbHbIX KPOMOK.

3.4.1.1 TepmeTu3auusa ynJIOTHUTENbHOIO NIeMEHTa NyTeM YaCTUYHOW UHBbEKLUN
yepes bypoBoli nakep

Ecm  ynnoTHWTENbHbIA 3MeMeHT o0Tekaemblil, TO TWAPOM3OAAUMA NYCTOT W fed)eKTHbIX Y4acTKoB B
YMNOTHATENIbHOM 3M1EMEHTE MOXET BbINOSHATLCA NOCPEACTBOM MHBEKLMM NOLXOAALLEro 3anonHNTeNs yepes
Oyposble nakepsl. [nA 370ro 0ba ynaoTHUTENbHBIX 3NeMeHTa, Kak MpaBuso, nonepemMeHHo NpobypuBatoTca ¢
pacctosHueM 30-50 M, cM. cxemy Ha puc.6. Tpu 3TOM CefyeT NOMHWUTB, YTO NPy BypeHn 3aTparnBaeTcs aub
YNAOTHUTENbHBIV S1EMEHT, @ He TeH30METPUYECKNIA 3NEMEHT LLIOBHON J1eHTbI. PaccToAHe Mexay npobypeHHbIMM
OTBEPCTMAMN M TEH3OMETPUYECKUM 31EMEHTOM [OMKHO COOTBETCTBOBATh LUOBHOWA JeHTe BO W3DexaHue
noBpexgeHNa nocneaHero. Mocae 04ncTky GypoBbIX KaHaNOB OT Nblnv OypoBble Nakepbl YCTaHABANBAIOTCA PALOM
C YNNOTHWTESbHbIM 3N1EMEHTOM LLIOBHOW fIeHTbI. 3anoNHMTeNb HarHeTaeTca Yepe3 byposble nakepsl. Bo Bpems
3aNpeccoBKM cieflyeT KOHTPONMPOBATbL NOTOK MaTepuana Ha COCefHUX OTKPbITbIX BypoBbIX Makepax. Yepes Hux
TaKXe MOXET YNeTy4nBaTbCA BbITECHEHHbIN BO3YX.

Puc. 6: 3anonHenne nycror
Ha yrIoTHATENIbHOMSIEMEHTE
Py PaCroNoXeHHO BHYTY
JIeHTe TeMNepaTypHOro LUBa

[3]

TemnepaTypHbIn
LUOB

bypoBoit Nakep

3.4.1.2 Tugpomnsonauna ynnoTHUTESIbHOro 3NeMeHTa NyTem 3anpeccoBKmn Yepes cuctemy
MHBbEKLUWOHHBIX LUIAHIOB

Ecm Ha ynnoTHUTENbHOM 3MeMeHTe LUOBHbIX JIEHT B KayecTBe [OMONHUTENbHON Mepbl KPenATCa CUCTEMbI
MHBEKLMOHHbIX LLMAHTOB, KaK 3T0 Mo NniaHy npeaycMoTpeHo B ZTV-ING [11], To 3anpeccoBka fietheKTHbIX y4acTKoB
W NYCTOT B YNNOTHUTENEHOM 3M1eMeHTe BbINOJHAETCA NPX UX NOMOLLY, CM. puc. 7. B pesynbTate 310r0 OTNajaer
HeobXxoAMMOCTb JOporocTosALLlero OypeHna W 3anpeccoBku yepe3 OypoBble nakepel. [paBga, ycnosuem ans
YCMeLHOro NPUMeHeHNsA 3TOro MeTOfa ABNIAETCA TEXHNYECKM NPaBUIbHAsA YCTaHOBKA UHBEKLMOHHOMO LUNaHra ,
M. [3] 1 BOCTYNHOCTb KOHLOB 3aNpPeccoBKy 1 KOPOBOB ANs XpaHeHUs KOHLOB MHBEKLMOHHBIX LLUNaHTOB.

TemMnepaTypHbIil
LLIOB

Puc.7: 3anpeccoska
MyCTOT B YrNOTHUTEILHOM
371eMeHTe M0CPEACTBOM
BCTPOEHHBIX
VHBEKLMOHHBIX LLIGHTOB

[3]




PeMOHT HerepMeTU4HbIX TeMNePaTyPHBIX WBOB |

3.4.2 lloBHag JieHTa C NOBPEXAEHHbIM WU HErePMETUYHbIM TEH30METPUYECKUM
3/1eMeHTOM

3.4.2.1 Tuapounsonaumns NOCPeACTBOM 3anofHEHUS LWBOB rejiem

Ecnm gecdhopMama LWBOB 3aBeplLUeHa WK CyLLecTBEHHO dedopmaLun Oonblue He OXMLAETCH, TO 3anpeccoBka
LehOpMaLMOHHOTO LLBA, CM. PUC. 8, MOXET BbINMOMHATLCA «YNPYTMM» 3aNOHATENEM, HanpUMep akpuUNaTHbIM
renem U nonnypeTaHoBON CMONION.

I'Ipm BbINOJIHEHWM 3TON onepaunn BaXHa CorjlacoBaHHOCTb deIBVI'-IeCKVIX CBOVICTB 3aM0NHNTENA (Hanpmmep, BpemA
peakunn, CBOWCTBA TEKy'-IeCTVI) Co CﬂELLVI(bVI‘-IHbIMM ona obbekTa yCnoBnAMN.

KoHTponb noToka maTepuana npy 3anpeccoBke OCYLLECTBAAETCA Yepe3 COCefHWe OTKpbITble BypoBble nakepbl
WA BbITAXHON KaHan. [locne OKOHYaHMA UHBEKLMU NaKepbl YAANA0TCA 1 0TBEPCTUA 33Ae/bIBAlOTCA PaCTBOPOM
C Mason ycaaKow.

6ypoBoii nakep TEMNePATYPHbIA  ghiTAXHOI KaHan FP g;éjnf;%:;:ﬁ ii‘;;
L1I0B
/ TEH30METPUNYECKOM S/IEMEHTE

3.4.2.2 UHbekuna TeMnepaTypHOro LWWBa MeXAY LWOBHOW JIEHTON U NOBEPXHOCTbIO
3/1eMeHTa, K KOTOPOI1 He nocTynaeT BoAa

CornacHo [6] HerepMeTM4HbIA TEMMEPATYPHbIA LUOB MOXHO YMAOTHATL MyTeM 3amoHeHWs LwBa 3ab0eyHbIM
MaTepuanom C BHYTPEHHE CTOPOHbI CTPOUTESIBHOO 3M1IEMEHTA. 3aTeM MPOMEXYTOYHOE MPOCTPAHCTBO MeXzy
LLIOBHO NEHTOI 1 3300€4HbIM MaTepUasoM Yepe3 BypoBble Nakepbl 3anoiHAETCA aKpUAaTHbIM refiem ¢ 6onbLmnm
COZiepXaHeM TBepZbIX BELLECTB UM NONNYPETAHOBON CMOMON C HANONHUTENAMY, CM. puc.9.

BpemeHHbIi
3a00e4HbIi MaTepran o -

Puc 9: Hbekuyma B
MPOMEXYTOYHOE MPOCTPAHCTBO
MEeXZy LLIOBHOY JIEHTOU 1
BHYTPEHHeV CTOPOHON
CTPOUTENbHOrO 31eMeHTa [3]

OypoBoii nakep



NHbeKuus No KOHTAKTY «COOPYXXEeHNe — FPYHT»

3.5 WHbekuma B cTeHe ¢ BHelUHel CTOPOHbI CTPOUTENbHONO 3JleMeHTa
(MHBbeKUMA NO KOHTAKTY «COOPY)XXEHNE-TPYHT»)

TMAPON30ALAA HErEPMETUYHBIX KOHCTPYKLMIA B 3aBUCUMOCTY OT 00beKTa TakKe MOXET BbINOMHATLCA NOCPELCTBOM
NHBEKLM B CTEHE C BHELLHEH CTOPOHbI CTPOMTENBHOTO 3MIeMeHTa (MIHBEKLMA NO KOHTAKTY «COOPYXEHUe-TPYHT»)
Mpw 3TOM MeHKa rens, 06pa3oBaBLIAACA Nepes, CTPOUTENbHBIM 3JIEMEHTOM (CMECh refifi C TPYHTOM), NPENnsTCTByeT
MPOHMKHOBEHWIO BOAbI K KOHCTPYKLAM UMW TEMMEpaTypHOMY LWBY. TMIUYHBIMK CYYasMi NPUMEHEHUS MHBEKLMUN
MO KOHTaKTy «COOPYXeHMe-TPYHT» ABAAETCA [OMONHUTENbHAA TMAPON30NALMA TYHHENBHBIX COOPYXEHWA U CTEH
MofBanoB NpU BbICOKOHAMOPHbIX MPYHTOBbIX BOZAX, KOTOPblE HELOCTYMHbI CHAapyXW W ANA KOTOPbIX C TOYKM
3PEeHNsA CTaTUKK He TPeOYeTCs YCUNeHUs CTPONTENbHBIX 31EMEHTOB. VIHbeKLMA N0 KOHTAKTY «COOPYXEHNe-IPyHT»
ABNAETCA TUAPON3ONALMOHHON UHBEKLMENR, HO KOTOpas C TOYKM 3PEHWS CTATWKW He MPUBOJMUT K YCUNEHUIO
CTPOUTESIbHbIX 3MIEMEHTOB.

[InA MHBEKLMN NO KOHTAKTY «COOPYXEHUe-TPYHT» CHavana cnefyeT npobypuTb pacTpoBble CKBaXMHbI Yepe3 BCio
KOHCTPYKLKO. TPYHT Nepes CTPONTESbHBIM 3NEMEHTOM, Kak NPaBuo, 3aMpeccoBbIBAETCA BMeCTe C akpunaTHbIM
renem. [pyaTOM rpYHT CYXIUT aKpUNaTHOMY refio ONopHbIM Kapkacom. CornacHo [6] pacctosHms Mexay 6ypoBbimMy
nakepamu cnefyet BblbupaTh Takum 00pa3omM, 4ToDbl MpU B3aUMOAENCTBUN C WHBEKLMOHHBIM MaTepuanom
nepef coopyxeHnem 0bpa3oBbiBanach nieHka refs, TONWMHON, Kak MUHUMYM, 10 v, npeacTasnsioLlas coboi
nepecekaloLLmecs, nonycehepnyeckie MHbEKLNOHHBIE Tena (CMecb rens ¢ rpyHToM). OpreHTUPOBOYHbIE 3HaYeHNs
paccToAHMa Mexay 6ypoBbiMI Nakepamy B 3aBUCUMOCTY OT BOZOMPOHMLIA@MOCTM FpyHTa NpuBeAeHbI B TabanLe
2. MNpy BOZONPOHMLL@EMBIX TPYHTaX paccToaHne Mexay bypoBbiMU Nakepamy, kak npaeuno, coctasnset 30 - 50
CM, B CNly4ae CUIbHO WK 04eHb CUITbHO BOAOMPOHULAEMbIX FPYHTOB NpumepHo 50 - 80 cM. Y rpyHTOB co cnaboit
BOJOMPOHMLIAEMOCTbIO TENO W3 refA W FPyHTa, Kak NpaBnio, He 0bpasyeTca. B nyyilem cnyyae 3T0 MNLLIb TOHKaA
MJeHKa refis BAOSb rpaHNYHOro oS «COOPYXeHue- rpyHT»., cu. [1, 19].

Tun rpyHTa, ero ynaoTHeHWE, COREPXAHME BOAbI, TM MHBEKLMN (OAHO- MV ABYXCTYNEHYaTas MHbeKLMA) JaBNeHue
VHBEKLWW U ee CKOPOCTb, @ TakXe BPeMA peakLuu MHBEKLMOHHOTO MaTeprana u paccTofHue MexXay nakepamu
(Mo ropu3oHTanK, No BepTUKaM) 0Ka3bIBAIOT BIUAHWE Ha pacTeKaHWe UHBEKLMOHHOIO MaTepyana 1 TeM cambimM
Ha 3tdekT rugpowsonaumn. MoaTomy [AA NPOBELEHWA TMAPOWU3OMALMA NOCPEACTBOM refeil HeobXO[NUMbI
LeTaslbHbIe 3HAHWA O TPYHTaX, KakK Hanpumep, COCTaB rPYHTOB, PPaKLMOHHBIA COCTaB, MOPUCTOCTb, MAOTHOCTb
3aferaHua, cofepXaHne BoAbl ¥ BOLOMPOHMLAEMOCTb, a Takke PacyeTHbIA ypOBEHb BOA U XMMUYECKMe CBONCTBA
Bofbl [1, 6, 8, 19]. Ycnex MHbeKLMN B CTEHE TaKXe 3aBUCUT OT CNOCOBHOCTEN 1 onbiTa ucnonHuTtens. CBOCTBa
MaTepuana, TEXHONOMMA UHBEKLUM 1 CTPOUTENbHBIA MPYHT AOXKHbI ObITb COrNAacoBaHbl ApYr C JPYroM B Lensx
LOCTVXEHUA Xenaemoro pesybTaTa rmapon3onaumu. NMo3aTomMy MHbEKLMI0 B CTeHe JOMKHbI BbINOMHATL TOMBKO
CNeLVannCTLl, UMetoLLe COOTBETCTBYIOLLAA OMbIT.

®oto DESOI




WHbeKLMA N0 KOHTAKTY «COOPYXXEHNe — FPYHT»

Tabelle 3 - JkcnepumeHTanbHble AaHHbIE PAcCTOAHUI MeXAY Nakepamu npu
rUAPOU3ONALMOHHON NHBbEKLMU aKpPUIATHOTO rens B6JIM3n CTpouTeNnbHOro
anemeHTa [14], [1]

Koadpcpuument KiaceHtUkaLMAIR Y TS bypoBoii pactp / paccTosiHue
BOL,OMPOHULIAEMOCTM FPyHTa Mexay nakepamu
k>10-2mls S:eoHl: C(;A:VTH;:MOCTI:
AOMpOKIL ca. 50— 100 cm
10-2m/s <k < 10-4 m/s CunbHas BOAONPOHNLAEMOCTb
10-4 m/s < k < 10-6 m/s BononpoHnLaeMocTb
a.30-50m

10-6 m/s < k < 10-8 m/s Cnabas BOONPOHULLAEMOCTb
k< 10-8 m/s OyeHb cnabas x

BOZONPOHULIAEMOCTb

Puc. 10: MpuHumn
ryapon3onaLmm
nocpescreom renevi [19]

- VHBEKLWA O KOHTAKTY
_4COOpYXeHMe — rPyHT» -

~

4 ¢

Mo 3aKOHY peryn1poBaHu1A BOSHOTO PeXVMa ANA NHBbEKLMA B CTPOUTENbHBIA MPYHT
(WHG § 21) HeobxopmMo paspelleHue. o3Tomy nepef npoBefeHWeM paboT C NpUMeHeHWeM rens cneayet

NOJy4nTb COOTBETCTBYIOLLEE paspelleHne NoABEAOMCTBEHHbIX YYPEXAEHUA BOLHOMO X03ANCTBA 1 YnpaBneHus
OXpaHbl OKpyXatoLLen cpefpl [6], a Takxe [1, 8, 17 - 19].
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WHbekumnsa B cTeHe

3.6 NHbekuua B cTeHe NPOMEXYTOYHbIX MPOCTPAHCTB dJ1IeMeHTa NN COOPYXKeHUs

HOBerHOCTHble pacnpefennTesibHble NJOCKOCTH, HanNpuUMep, KOHCTPYKLUUN C pa3,D,€‘J'IVITeJ'IbHOI7I NOBEPXHOCTbO
Mexny CTPpOUTESIbHbIM 3N1EMEHTOM N TMAPON30IALMOHHBIM MaTepnasiom (C HeTKaHbIM MONOTHOM W 663 Hero),
NPOMEXYTO4YHbIE MPOCTPAHCTBA MeXAY MHOTOC/TOMHBIMM NOBEPXHOCTHbIMW TNAPON30IALMOHHBIMA CUCTEMAMN,
I'paHVILIHbIVI cion Mexny CTEHOW V1 1301AUMel, a TaKXe CJIOW HETKAHOT0 MaTepuana B TYHHeNneCcTpoeHnn ,D|€l7ICTByIOT
KaK pa3fenntesibHan nockoCTb A1 NHbEKLMOHHOIO MaTepurana 1 Kak 101, B KOTOPOM MOXET O6pa3OBbIBaTbCﬂ
CBA3aHHaA, yNNOTHAKOLWAA MHbEKLNOHHAA NJ1EHKA. EcmHa NOBEPXHOCTM MMEIOTCA MPOMEXYTOUHbIE MPOCTPAHCTBA,
TO [ONONHUTENbHYIO TULAPOM3ONALUNIO  KOHCTPYKLUMW  MOXHO BbINOJIHATL NYTEM WHBEKUAW NOOXOLALLErO
3anOJIHATENA B 3TN NMPOMEXYTOYHbIE MPOCTPAHCTBA, CM. PUC. "

MpY NHBEKLAW B CTEHE NPOMEXYTOYHbBIX MPOCTPAHCTB 3MIeMeHTa UM COOPYXEHNS Takue NapamMeTpbl MHbEKLAN,
KaK paccTosHne MeXAy CKBaXnHaMU, UX ryOuHa N MHbeKUMOHHARA TeXHIKA CIefyeT BbIGUPaTh TakiM 0Opa3oM,
4TOObl B MPOMEXYTOYHOM NPOCTPaHCTBE 0OPa30BbIBANACh CBA3aHHAA YMIOTHUTENbHAA MNOCKOCTb. CKBaXWHbI
CNeflyeT BbIMOHATL C 0COOO0M TLATENBHOCTHIO BO M30eXaHe NOBPEXAEHNS W Pa3pyLLEHNs CYLLECTBYIOLMX, ellle
PaboTOCNOCOBHbIX YNNOTHUTENbHBIX IOBEPXHOCTEN. BbIOOP NOAXOAALLEr0 3aNONHUTENS 3aBUCKT OT CELBUYHBIX
AN 06beKTa TUMOBLIX YCIIOBIIA, HaNpUMep, 3anoNHUTENN Ha OCHOBE akpuiaTa Uiau noanypetaHa. Ho Kak u npu
NHBEKLMAM B MYCTOThI, MPU UHBEKLMU NPOMEXYTOYHBIX MPOCTPAHCTB 3NIEMEHTA NN COOPYXEHWS UCKITIOYEHO B
KayecTe MpefBaPUTENbHONM UHBEKLMM MCMONb30BaTh JINWb BPEMEHHO YNIOTHAKOLME NONNYPETaHOBbIE MEHb
(SPUR-I), Tak kak mociie 3TOr0 OCHOBHYIO, 3aMOJHAIOLYIO MPOCTPAHCTBO, YMOTHUTENbHYIO MHBEKLMIO, KaK
MpaBuIIo, BbIMOHATL HEBO3MOXHO.

Puc. 11: MHbekyna B MHbeumnpyembii POMEXYTOYHBIA CIION 3NIEMEHTa i
CTeHe MPOMeXyTOYHbIX COOPYXEHNA B Ka4ecTse pacrpefenTesbsHON MiockocTy
MPOCTPaHCTB /1eMeHTa ANA 3aNONHNTENA [N NOBEPXHOCTHOI repMeTH3aLn

UM COOPYXEHNS

byposoi nakep

®oto DESOI

L
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O0ecneyvyeHue KayecTBa

4 OGecneyeHne KayecTBa Npu AONOJHUTENIbHONW rMAPOU3ONALNN
MeTO[O0M UHbEKL N

I'Ip|/| NPUMEHEHNNMETO,0B MHBEKLINN ,EI,HH,D'OHOJ'IHI/ITEJ'IbHOIZ rnaponsonaunn coopy>KeH|/||7| HeJIb3AHEeNnoCpenCcTBeHHO
onpenennTb 1 NPOBePUTb, HACKOMbKO YCMNelWHa 3Ta Mepa. IT0 BO3MOXHO JULLIb KOCBEHHO nytem KOHTPOJIA
npouecca MHbEKUMN K COCTOAHMA BAAXHOCTW COOPYXEHNA, WN3MEHAIOLWEroca B 3aBUCMMOCTM OT BPEMEHW.
I'IoaTomy OonblLOe 3HaYeHne UMeeT obecneyeHre KayecTBa M CBA3AHHOE C 3TUM MAKCUMANbHO BO3MOXHOE
LOKYMEHTUPOBAHNE MapaMeTPOB BO BPEMA MHBEKLIAN. BO-ﬂEpBbIX, Nojy4eHHblE TaKUM 06pa30M [aHHbIE YX€e BO
BpemA NpoBefeHna NHbeKL MM MOTYyT CBUAETENIbCTBOBATL O COOTBETCTBUN NMAPAMETPOB NHBEKLNN CﬂeLLI/IdDI/IL{HbIM
ana o0ObekTa YyCI0BUAM. Bo- BTOPbIX, OHX AAOT LEHHYIO I/IHdJOpMaLI,I/IIO 0 ,an'IbHeI?ILLII/IX MEPONPUATMAX B CJy4ae,
e He LOCTUTHYTa LOCTaTO4HadA rnapomnsonaumna. n03TOMy cnefyet LOKYMEHTMPOBATb TaKWe BaXHble ONIA
MHbeKUMWN OaHHble, KakK

® [1aTa W Bpems 3anpeccoBKy

® TemnepaTypa BO3[yXa 1 3neMeHTa

® napameTpbl GypoBbIX NakepoB (MONOXEHMe, paccTosHIe, TYONUH CKBAXIH)
®  OTKJIOHEHMe OT KOHLeNLMM PeMOHTa

® 3anonHuTeNb (TUn, 0603Ha4YeHKe NPOAYKTa, HOMEP NapTWW, COOTHOLLIEHNE CMELUUBAHNS, BPEMS
peakLum, TeMnepaTypa UHbEKLMOHHOIO MaTepuana)

® pacxop MaTepuana (B JaHHOM CJlyyae Kax[oi COCTaBMAIOLLENA), AaBNEHNE MHBEKLAN (MUH./MaKC.)
ee [JINTeNbHOCTb Ha ofuH GypoBoil nakep

®  XOA NHDBbekuun (I'IOCJ'Ie}J,OBaTeJ'IbHOCTb NHBEUNPYEMBIX 6yp08b|X NakepoB, faHHble OT COCELHMX 6ypOBbIX
NakepoB BO BPEMA NHBEKLUNN, LONONHNTENbHAA NHBEKUNA, OOHO- WJIN MHOIOCTYNeHYaTad VIH'bEKLI,VIFI)

®  0COBEHHOCTY BO BpemsA BbINOJIHEHNA NHbEKLUNN

O6beM fLoKyMeHTaLLN LOJIKEH ONPeAeNATb KOMMETEHTHbIA MPOEKTUPOBLLMK B KOHLENLMI caHaumum, OfiHOBpeMeHHO
LOKYMEHTaLWA MOXET CyXIUTb [0KA3aTeIbCTBOM BbIMOMHEHHbIX paboT Mo MHbeKLMN. Hapsay ¢ perncrpalmet
BPYYHY!O MHBEKLIMOHHbIE HACOChI C M3MEPUTESNbHOI 1 KOHTPOJIBHON CUCTEMOI MO3BOMISIOT OCYLLECTBAATL LIMGPOBYIO
3anUCb BO3MOXHBIX MapameTpoB MHbeKLMW. Bnarofaps NOCTOSHHOMY KOHTPOSIO COOTHOLLEHWS CMELIMBAHWSA
OTJebHbIX KOMMOHEHTOB 3amofHUTENSA, @ TakKe PerucTpauuu KOAM4YecTBa BMPbICKUBAEMOrO MaTepuana u
LaBNEHM VUHBEKLAN Ha Kax[oM nakepe OCyLeCTBAAETCA TOYHOE HOKYMEHTMPOBaHME MpoLecca WHbeKLUMM 1
OLIMBOK MpU CMeLLMBAHIN, MPEBbILIEHNS KOIMYECTBA MaTepiana 1 AasneHus. MocpefcTBOM 3TOro obecneyeHus
KayecTBa MOXHO 3ab1aroBpemMeHHO pacro3HaTh 1 NpefoTBpaTUTh OLMOKN. YKa3aHns no obecneyeHmio kavecTsa
W [LOKyMeHTauun npusegeHsl B [1, 5-9, 19].

®oto DESOI



5 BoiBOg,

y BOLOHENPOHNLL@EMbIX OETOHHbIX coopy>KeHvu7| oLmbKM Nnpwn NPOEKTUPOBAHNI 1 BbINOJIHEHNIW TUAPOU30NALNN
LLIBOB, a TakxXe npu 6GTOHVIpOBaHI/IVI 4aCTO NPUBOAAT K pasrepMeTn3aLiin LWBOB. JononHntensHan rnoponsonauna
HErePMETNYHBIX LWIBOB HE ABNAETCA «TOTOBbIM MjlaTbeM C BELaJIKN», a NPenCcTaBNAeT cobON 13roTOBMEHME MO
pasmepy, KOTopoe fOKHO ObITb COrNACOBaHO €O CI'IeLI.I/I(i)I/ILIHbIMVI yanosuamMun 00bekTa, TMNOM LLIBOB, I'IpVI‘~Il/IHOl7I
noBpexneHnsa, yCTpOVICTBOM 1 NOJIOXEHNEM CTPOUTENBHOIO 3N1EMEHTA, Harpy3K0|7| M BOCTYNHOCTbIO KOHCTPYKLMN.
Bce 310 NnpenbABIAET BbICOKNE Tp€6OBaHVIFI K NMPOEKTUPOBAHNIO 1 NCMOJTHEHWIO. Bo MHorux Qyyanx 6J1aro,u,apﬂ
TEXHOJIOTUM UHBEKUMN  MOXHO BbIMNOJIHATL AOMNOJIHUTENIbHYIO TMAPOU30NALNIO KOHCTPYKUMNN. B 3aBucumoctu
OT KOHCTPyKUMKW, Tuna LUBOB, YCTDOVICTBa CTPOUTENBHOTO 3NEMEHTA, KapTUHbI I'IOBpE)K,EI.EHVIVI, Harpyskm u
CI'IELI,VICbVI"IHbIX ona 00ObekTa yCJ'IOBl/Il7I TMAPOM30NALUNI0 MOXHO BbIMNOJIHATL MOCPELCTBOM YaCTUYHOW UK
I'IOBGpXHOCTHOVI NHBEKLMW 3NEMEHTA, NMPOMEXYTOYHbLIX NPOCTPAHCTB 3JIEMEHTA UK Nepep 3J1EMEHTOM. Tak kak
HeI'IOCpe,D.CTBeHHbIVI KOHTPOJIb NHBEKLMIK, KaK MPaBnjio, HEBO3MOXEH, TO 0cob0e 3HayeHne NMeeT obecneveHue
Kayectsa. Bce 310 NPEeLBABNIAET BbICOKNE Tp66OBaHVIﬂ K NMPOEKTUPOBLLNKY 1 NCMOJTHATEO. B cTaTbe faH 0630p
Pa3INyHbIX MEP ANA BbIMOJIHEHNA JONONHNATENBHON rnopousonaudnn.

®oto DESOI

Mpod., A-p TexHMueckux Hayk PaitHep XomaH, (akynbTeT CTPOWTENbHON u3nku,
CneLyani3vpoBarHblii By3 B [lopTmyHge. OH ABNAETCA YNEHOM 3KCMepPTHOro KOMUTETa
«lnppousonaumna coopyxenun n kpoiw» DiBt, KomuteTa no craHgaptuzauum DIN 7865
«LLloBHble NeHTbI 3nacToMepoB AAs rugponsonaumn Wweos B GetoHe», DIN V 18197
«lmaponsonsaums WeoB B beToHe LIOBHbIMK NeHTamu» 1 DIN 18541 «LLloBHble NeHTbI
13 TepMOMNacTMyecknx NNacTMacc ANA rmApoN30NALMM LUBOB B MOHONUTHOM GeTOHe»,
Mopkomuteta DAfStb «BomoHenpoHMuaemMble CoOpyxeHus 13 OeToHa», a Takxe
pabouyeit rpynnbl DBV «LleHHOCTb MCMONb30BaHMA HIXXHUX 3Taxei- CTpouUTeNbHaA (u3nka 1 MUKPOKAUMAT
nomelLLeHNsA», a Takxe « CUCTeMbI UHBEKLMOHHBIX LUNAHTOB 1 CMOCOOHbIe pa3byxaTb BCTaBKY ANA LUBOBY.
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