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MnaBa n3 kHurn Onera bonoTtcknx — EBponenckue metoabl ¢pusnko-
MeXaHMYeCKUX UCNbITaHUU 6eToHa

4.6 TpewmnHbl B 6eToHe (no DIN 1045-1: 2008). HaGnoaeHue 3a TpewmMHON U
onpeaeneHue LWUPUHbI PacKpbITUSA TPELMHbI B 6eTOoHe

1. O0OLWwMe nonoxeHus

Hecyllaa cnocobHOCTb 1M OONMroBEYHOCTb 3Kchnyatauum 6e-
TOHHBIX W ene306eTOHHbIX KOHCTPYKLUMIA MOXET BO MHOTOM 3a-
BMCETb OT HanMMuusi B HUX TpeLmH (cM. puc. 4.6.1).

Puc. 4.6.1 TpewjuHa 8 6emoHe

TpelmnHbl B GETOHE SIBNSAOTCS PacnpoOCTPaHEHHbLIM SBMEHU-
eM 1 NPEeACTaBMsioT ONacHOCTb AMNs SKCMyaTauuu KOHCTPYK-
UMM NULWb B TOM CryyYae, ecny UX LUMPUHA PacKpbITUS NpeBbl-
LaeT 4oNyCTMMblE HOPMaMU BenuYuHLL. B 3ToM crnyyae TpeLu-
Ha [OMKHA PEMOHTUPOBATLCS, T.e. 3arNOoNHATLCS repMeTU3NPYHo-
LM MaTepuanom.

MpeBbILLIEHWE AONYCTUMBIX Pa3MEPOB TPeLLWH 6e3 nx CBoeB-
PEMEHHOro PEMOHTA MOXET CYLLLECTBEHHO BIUATb Ha:

® HecylLLylo CrocoBHOCT;

e 3aluTy apMaTypbl OT KOPPO3UK;

® BOJO- U ra30HENPOHULAEMOCTb;

® 3CTETMYECKUI BHELUHUI BUL KOHCTPYKLMM U3 BeToHa.

K OCHOBHbIM MpuyrHaM TpeLumHoobpa3oBaHus B GETOHe OT-
HocATCA:

e ycajKa CBEeXenpuroToBneHHoro 6eToHa;

e OTTOK rMapaTauuoHHOro Tenna;

® BHeLLHVe NepeMeHHble TeMnepaTypHble BO3AENCTBUS B CO-
YeTaHUM C NPOHUKHOBEHWEM BOZb;

® U3MEHEHWE YCMOBWIA ONMPaHUs KOHCTPYKLNU;

® BHeLUHWE CTaTUYeckue 1 AMHaMUYeCcKme Harpysku;

® MOpO3;

e KOppO3Us apmarTypsbl.

2. CywHOCTb UcnbITaHuA

HabntogeHue 3a TpeLUHON OCYLLECTBST B TEYEHUE Onpe-
[OerneHHoro NpoMexyTka BPEMEHU C UCMOMb30BaHNEM «MAsKOB»
pasHbiX BMOOB, NPUOOPOB M NPUCNOCOBNEHWI C LEenbo onpeae-
NUTb MHTEHCWMBHOCTb Pa3BUTUS (T.€. pacLUMpeEHUsT U/Unu B3anM-
HOro CMELLIEHNS KpaeB) TPELLMHbI 3a OnpeaeneHHbI nepuoga.

Onpepenexve WMpUHbLI PacKkpbITUSE TPELLUHBLI OCYLLIECTBISIET-
Cs1 C UICMONb30BaHNEM CreLuanbHbIX BCMOMOraTenbHbIX MHCTPY-
MEHTOB 1 NPUCTNIOCOBNEHNI C LIeNbio NPUHSATUS PELLEHNSI O HEO6-
XOOUMOCTU OCYLLECTBIEHNSI PEMOHTHO-CTPOUTENBHBIX MEPOMNpPU-
ATUIA NO repMeTU3aLnn TPELLMHBI.
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3. CpeacTBa KOHTpons U BcnomoratenbHoe 060-
pyaoBaHue

Ha6nrodeHue 3a mpewuHolu:
[ns HabnoaeHus 3a TPELLUHON B TeHeHMe ANUTENbHOro Npo-
MEXyTKa BPEMEHW UCMONb3YHT «Masikny» (cM. puc. 4.6.2)

Puc. 4.6.2 «<Masiku» unu mak
Ha3bleaemble
«obcepsamopbi»
mpewuHbl

OHu npepcTaBnsAoT coboi ABe NNacTHbl U3 NPO3payHoro
nonvkapboHaTHoro nnactvka. HWxHss nnactMHa nMeeT HaHe-
CEHHYI0 Ha Hee LuKany B MM, a BEepXHss — KpacHbI kpecT. Kpe-
MUTCSA TaKoW «Masik» HENMOCPEACTBEHHO Ha TPELLMHY € NCNOnb30-
BaHMEM crneumanbHbIX BUHTOB N 2X-KOMMOHEHTHOTO Kiest (CM.
puvc. 4.6.3).
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Puc. 4.6.3 «Masik» 3akpensieHHbIlU Ha mpewuHe KineeMm

NucmpymeHnmbi u npucnoco6bneHus 0ns onpedesieHus!
WUPUHbI PaCKPbIMUsi MPeUWUHbI:

1. Onmuyeckue rnpubopsbi (1yrbl U MUKPOCKOMbI):

MpeactasnsAoT cobo camble pasnuyHble MO BUAY U KOHCTPYK-
LMK Nynbl ¥ MMKPOCKOMbI, KOTOPbIE MO3BONSAIOT HE TOMbKO AeTarb-
HO paccMOTpeTb TPELLMHY C yBenudeHuem ot 7 go 50 pas, a 1 Tou-
HO M3MEepUTb LUMPVHY TPELLUMHBI 3@ CHET HaNM4Yust LWKanbl B HUX.
OcHOBHast 4acTb ONTUYECKUX NPUBOPOB MMEET BO3MOXHOCTb pe-
rynnpoBaTh YeTKOCTb M300paXKeHWs 3a CHET BpaLLeHUst KonbLa Ha
HWX, @ HEeKOTOpble BMAbI NyM Y MMKPOCKOMNOB 060pyAoBaHbl 1 NOA-
CBETKOW 3a CHET Hanm4uus B HUX H6atapeek (cMm. puc. 4.6.4).

2. lllabnoHbl u mpaghapems!

MpeacTaBnsoT coboi pasnuyHble npucnocobneHns ns opr-
CTeKna Ui Apyroro CUHTETUYECKOrO OCHOBaHWS, Ha KOTOpoe Ha-
HeceHbl M 0603Ha4YeHbl MOMOChl Pa3NNYHOW TOMLWMHBI. [pn ns-
MepeHUV TPeLLUMHbl OHW NPWKNagblBalOTCA Nonepek TpeLuHb
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Puc. 4.6.4 Jlynbl u Mukpockonbl pa3jiud4Hbix eudoe, KOHCmMpyKyul u npouszeodumeJsiel

(cm. puc. 4.6.51 4.7.1) n METOAOM BU3yanbHOro CpaBHEHUS NOA-
GupaeTcsa Ta LUMpMHA NOMOCKU, KOTopasi COOTBETCTBYET LUMPU-
He Monockl, HAHECEHHOW Ha WabnoH unu TpadapeT. 1o BHeLwu-
Hemy BuAy WabnoHbl 1 TpadapeTbl MOryT ObiTb B BUAE NUHEN-
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Puc. 4.6.5 Ucnonb3oeaHue wabnoHa
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Puc. 4.6.6 La6bsoH e eude nuHeliku
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3. Wynbl

LWyn npeacraensiet cobow Habop
CTaHAapTHbIX MNAAcTUH C pasfU4YHOn U
M3BECTHOW TOMNLMUHON, COEAMHEHHBIX MEX-
oy coboin B Buae Beepa (cMm. Puc 4.6.7) un
cKraablBaloLLMXCA BMECTe Kak MepoyuH-
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Puc. 4.6.7 Wyn

HbI HOX. CyLIHOCTb M3MEpEeHUs 3akro-
c nnacmuHamu

YaeTcsa B TOM, YTO B TPELUMHY NOoYepeaHo
BCTaBNATCSA NIACTUHbI PasfiMYHON TOMNLLMHBI 40 TEX, NoKa Of4Ha

13 NnacTuH ByaeT NNOTHO 3aXOANTL B TpeLwmHy. T.e. B npoLecce
n3MepeHus nogbmpaeTcs nnacTuHa, kotopas Mo TonLMHe CooT-
BETCTBYET LUMPUHE PaCKpbITUS TpeluHbl. Takum obpasom, Lwu-
pVHa packpbITUS TPeLLUMHbI ByAeT paBHa TOMLWMHE NNACTUHbI, KO-
TOpasi MIOTHO B Hee BXOAWT.

4. Knuxes

KnnHbs ncnonb3ytoTcs Ana onpeaeneHns WNpUHbI packpbl-
TUSI TPELLUMH KaK B GETOHe Tak 1 B KUPNNYHOW Knagke B TOM Cry-
Yae, Korga LUMpVHa TpeLmHbl MMEEeT 3HauuTenbHble pasmepsbl
(T.e. 6onee 1 mm). CyLWHOCTb U3MEPEHUS 3aKMIOYAETCH B TOM,
YTO NPW U3MEPEHWUMN LUMPUHBI PACKPbITUS TPELUMHBI KIIMH Hemno-
CPEeACTBEHHO BCTABMSAETCS B TPELLUMHY A0 Tex Mop, MoKa OH «3a-

CTPSIHET» Yy OCHOBaHWs, ¥ 3aTEM CHUMAIOTCH MOKasaHUsl B TOM
MecTe, rge oH 3acTpsn. KnuHbst MOryT oTnmyatbes Mexay coboi
MO KOHCTPYKLMK (CM. puc. 4.6.8)

4. O6paboTka pe3ynbLTaToB

CornacHo DIN 1045 paHHble 0 [OMNYCTUMOW LUMPUHE pac-
KpbITUS TPELLMHbI B 3aBUCMMOCTM OT pexnmMa aKcknnyatauum 6e-
TOHHOW 1 ene3o0eTOHHOW KOHCTPYKLUMM U BO3OENCTBUIA Ha Hee
MOXXHO MPEeACTaBUTL B BUAE CreayoLLen Tabnuubl:

Honyctnmas
Pexxnm akcnnyaTtaumm KOHCTPYKLUn
LMpurHa
13 6eToHa
pacKpbITUs
KoHCTpyKLun, pacnonoxeHHbIe BO
BHYTPEHHUX NMOMELLEHUAX 30aHUS: 0,40 mm
KOHCTpYKLMK, pacrnonoXeHHble B rpyHTe: 0,30 mm
KoHCTpyKLUK, pacrnonoXeHHbIE HA OTKPLITOM
BO34yXe: 0,25 mm
BogoHenpoHuuaemble KOHCTPYKLNN: 0,20 mm
BopoHenpoHuLaemble KOHCTPYKLMKU Mpn
CUMNbHbIX XUMNYECKNX BO3OENCTBUAX: 0,15 Mm
BopoHenpoHuLiaemble KOHCTPYKLIMK,
3arpyXeHHble Ha pacTsKeHME UIn
nepemMeHHbIMU AMHAMUYECKUMU Harpy3Kamu: 0,10 Mmm

Ecnu TpelmHbl B GETOHE MMEIoT:

© MeHbLUYIO LUKPKHY, TO OHW peMoHTa He TpebytoT (1 npea-
CTaBMSOT UCKMHOUUTENBHO 3CTETUYECKMIA HEAOCTATOK);

o GOmbLUYO LUMPUHY, TO OHU TPEBYIOT PEMOHTA, T.€. 3arnonHe-
HUS cneumnarnbHbIMU FepMEeTU3MPYIOLLIMMU MaTepuanamMu.

5. CneumnanbHble peKoMeHaauumm

Bonee nogpobHo BONpockl peMoHTa TpeLuH B 6eToHe npea-
CTaBneHbl B KHUre aBTopa 3TOW MOHorpacgum «PemoHT n pe-
KOHCTPYKUMS TpaxaaHCKux 3gaHuii» B pasgene 6.3 «TpeluyHbl
B KOHCTPYKUUSIX M3 BeToHa U xxenesobetoHay cTp. 91-95.

K Hanbonee n3BecTHbIM NOCTaBLLMKAM €BPOMNENCKOro Bbl-
COKOKa4yeCTBEHHOIo 0b6opynoBaHWst U NpucnocobneHnn ons
peEMOHTa 1 repMeTM3aLmm TpeLuH crieqyeT OTHECTU HeMel-
kyto pupmy «DESOI GmbH» cm. cTp. 117.
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http://www.ntcexpert.ru/vic/izmeritelnyj-instrument/nabory-shhupov



