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1. BBEAEHUE

Hactosawmin HaydyHo-TexHu4eckuin oT4eT paspabotaH B COOTBETCTBUMM C Aei-
CTBYHOLLEN HOPMATUBHO-TEXHUYECKOW AOKYMEHTAUUEN U pErMaMeHTUpyeT NpUMEHeHne
MaTepuanoB, paspaboTaHHbiX u BbinyckaeMbix OO0 «KupnuuHein 3ason BPAEP» B
COOTBETCTBUU € TOCYAapCTBEHHbIMW CTaHgapTaMu UAuM TEXHUYECKUMWU YCrOBUSMU,

YTBEPXAEHHBLIMW B YCTAHOBMNEHHOM NMOpAOKe.

B Hay4yHO-TEXHUYECKOM OTYeTe AaH aHanua UCCNefoBaHMN Kaaku U3 nopuso-
BaHHbIX KPYNHOMOPMAaTHbIX KEPAMUYECKUX KaMHEW C y4eTOM €€ 0COBEHHOCTEN, CBS-
3aHHBIX C OTNUYAKOLLUMMUCS MPOYHOCTHBIMU XapaKTEPUCTUKaMU B PasfUYHbIX Hanpas-

NEHUAX.

Knagka 13 KpynHoOpMaTHbIX KEPAMUYECKUX KaMHEW MNPUMEHSIETCS CPaBHU-
TENMbHO HEAaBHO, U AN OnpeAeneHns €€ pacyETHbIX XapaKTEPUCTUK HET LOCTaTOYHbIX
cBefeHuit. PacyeT Konum4yecTBO 3aBOAOB-U3rOTOBUTENEN 3TUX U3OENUIA, U 4acTo pacno-
NOXeHue MycToT U NeperopooK KaMHs 3HAYUTENBHO OTIINYAETCH, YTO COOTBETCTBEHHO
BMINSIET Ha pacYeTHbIE COMPOTUBIIEHMSA KNaAKyM MX 3TUX KamHel. [oaTomy usyyeHue u
aHanus OCHOBHbIX XapaKTEPUCTUK KIaakyu U3 U3Aenuii pasHbiX U3roTOBUTENER NoOMoryT

B pe3ynbTaTe cpaBHeHUs caenatb bonee npasBurbHbIe BbIBOAbI.
B naHHow paboTe npoBegeHbl crieayLLmMe NccneqoBaHus:

— onpeperneHue NPo4YHOCTU KIaaKu Ha pacTsKeHue.

[Mo pesynbTatam ucnbITaHUs KNagkv U3 KpynHoopMaTHbIX KEPaMUYECKUX KaM-
Hen, Bbinyckaembix OO0 «BuHepbeprep Kvpnuuy», onpeneneHbl pacyeTHble XapakTe-
PUCTUKM KNadKM Ha pacTsixeHue (BbINOMHEHO BNEepBbIE B CTPOUTENTLHON NPaKTUKE).

3™ 3HaveHua B CI1 15.13330.2012 otcytcrBytoT. Tabnuusl 11 u 12 B8 CI1
15.13330.2012 paroT pacyeTHbIE 3HAYEHNS TOMbKO No pacTeopy (Tabn. 11) u TonbKo no

KamHto (Tabn. 12);

— onpegeneHne NpoYHOCTU Kragku Ha Cpes No pacTBOpPY MO HenepessisaHHOMY
CEYEHUIO (BbIMOMHEHO C UCMNOMb30BaHMEM KPYNMHOOPMATHLIX KepPaMUYECKUX KaMHEN,

BoeinyckaemMbix OO0 «KupnuyHbiin 3aBog BPAEP»;
— pacyeT Knaaku CTeH npu nsrnbe Ha BETPOBLIE HArpys3Kku.

[aHbl npennoXxeHust Mo MOBbILUEHUIO [OOMrOBEYHOCTU OOMMLIOBOYHBIX CIIOEB

HapY>XHbIX CTEH.



2. KWPTTINY N KAMHU KEPAMUYECKUE «BRAER»

2.1. KpynHodopmaTHble NMOpU30OBaHHble Kepamuyeckue KaMHU U3roTaBrvBaloT
U3 CMecu ImMuH MEeTOLOM MracTuyYeckoro opmoBaHusa ¢ fobaBreHuem Oonunok Ans
co3gaHna Mopu3oBaHHOW CTPYKTYpbl Yepenka. Kepamuyeckuii kameHb MNpUMeHsieTcs
ANs BO3BEAEHUSA HapyXHbIX W BHYTPEHHUX CTeH W obnagaeT xopowumu husmko-

TEXHUYECKUMU, SKONOTUYECKUMU U SKOHOMUYECKMMU CBOMCTBAMM.

KoadpduumeHT TennonpoBogHOCTY knaaku Ha obbiyHOM pacteope A = 0,13+0,29
Bt/m °C npu nnoTHoctu + 700-800 kr/m® oBecneunBaeT BO3MOXHOCTb NpUMEHeHUs

ABYXCMONHOWN KOHCTPYKLUW HApY>XHOWN CTeHbl 6€3 ONONHUTENBHOMO YyTENNEHNS.

Mcnonb3oBaHne KpynHoopMaTHbIX KAMHEN ANS BHYTPEHHUX CTEH BbICOTOW 6o-
nee 3-x ataxen HeaddekTuBHo. B cnyyae ucnonb3oBaHUs KPyNnHOMOPMAaTHbIX KaMHel
BO BHYTPEHHUX CTEHAaX, y4acTKu C KaHanamu criefyeT BbINOMHATb U3 NOMHOTENOro Kup-

nnya.

KpynHodopmaTHble kepamuyeckue kaMHu, Bbinyckaemslie OO0 «KupnuyHbin 3a-

Bog BPAEP», umeloT cnenytoLlyto xapakTepucTuky.
Mapka kamHs — M75+M125.

«Mapka» KpynHoopMaTHbIX KaMHE:
— Ha Topey = 0,5 + 0,8 Mla;

— Ha noxok ~ 3 + 3,5 MTla.
Mopo3ocTonkocTb — He MeHee 50 LuKoB.

2.2. B xavecTtBe HECYLLUMX W HaBECHbIX 3JIEMEHTOB CTEH NCNONbL3YETCA Ccneayro-
LaAs HOMEHKIaTypa KepamMn4eCKnx noprn3oBaHHbIX prrIHOCbOleaTHbIX KamHen, npuee-

neHHas B Tabnuuax 1 u 2.
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Tabnwuua 1

l

ObBosHauerne HomuHanbsHbie pasmepb (MM) OBoaHadetve |
Bupg wagenus BUAA Mo [
rocT OnuHa WvpuHa | TonwmHa pasmepa
KameHb 00B0pHbIif
BRAER [1-380 KK 380 130 219 52 HO
KameHb fobopHbIin
BRAER [1-510 KK 510 130 219 7,1 HO
KameHb KpynHodop-
maTHbIn BRAER KK 250 380 219 10,7 HO
CB-250
KameHb kpynHodop-
maTHbl BRAER KK 380 250 219 10,7 H®
CB-380
KameHb kpynHodop-
maTHbin BRAER KK 440 250 218 12,4 HO
CB-440
KameHb kpynHodop-
mMaTHbIii BRAER KK 510 250 219 14,3 HO
CB-510
CpenHas nnoTHocTs 800 Kr/im®

B kauyecTtBe 00nmuoBOYHOrO MaTepuana UCnonb3yrTcda cneayruine n3genna.

Tabnuua 2.
Bug vagenus Ob6o3HaveHune HomuHanbHbie pasmepbl (MM) ObGo3HavyeHune
BUAaa Onuna Wupuna | TonuwmHa pasmepa
Knpnuy kepamuyeckuia
nuuesoit BRAER FB «EBPO» 250 95 65 0,7 H®
«EBPO»
Knpnuy kepammuyeckuin
NNLIEBOW OJMHAPHLIN KOnny 250 120 65 1HO®
nycToTen.li
Kupnnd kepamuyeckuin
NUUEBORA YTONLUEHHbIRA KYTTly 250 120 88 1,4 HO

nNycTOTENLIA

CpepnHsasa nnoTHocTb 1200 kr/m®




Pacmeops! 0515 knadku

2.3. [Ina BO3BEAEHUS CTEH U3 KEPAMUYECKUX KPYNHOOPMATHbBIX KaMHEeln B 3aBu-
CMMOCTU OT Tpebyemoln MPOYHOCTM Knagku credyeT NpUMEHsSTb MapKu pacTBOPOB Mo
BPEMEHHOMY COMPOTUBREHMIO CxaTuio B kre/cm?: 100, 125, 150. MpumeHeHue Ans
Knaaku NpoYHbIX pacTBOpOB 0BycnaBnMBaeTcs HanuyMem OOoSbLUOro KonudecTsa nyc-
TOT B KAMHE M TOHKMX CTEHOK (BbICOKasi NPOYHOCTL pacTBoOpa CHMXKAET XPYNKOCTb nepe-

ropook).

2.4. PactBop pomkeH obnagaTtb B CBEXEW3TOTOBMEHHOM COCTOSIHUM MOABUKHO-
CTbi0 U BOAOYAEPXKUBAIOLLEN CMOCODHOCTLIO, 0BecneynBaroLLMMn BO3IMOXHOCTL NOMYy-
YEHVA POBHOrO PacTBOPHOrO LUBA, @ B 3aTBEPAEBLUEM COCTOSHUN UMETbL HEODXOANMYHO
NPOYHOCTb U PaBHOMEPHYHO NNIOTHOCTb.

MNpu BbibOpPE cocTaBa pacTBopa, a Takke Npu U3roTOBMEHWUMU, BbIAEPXKKE U UCTbI-
TaHuu pacTBopoB ANA KnaAku cnegyet pykosogcteoBatees [OCT 5802-86 «Pactsopebl
cTpoutenbHble. Metogbl ucneitanus», CIT 82-101-98 «[MpurotoBnexHne u npumeHeHne

pacTBOPOB CTPOUTENbHBLIX».

2.5. KoHcucTeHumsa pacTBopa nogdbvpaeTcs B 3aBUCMMOCTM OT NPUHATOro cnocoba
Knagku. BbinonHeHWe Knagku Ha ManonoABVXKHBIX HE MIAacTUYHbIX pacTBopax He go-

MyCKaeTCA.

2.6. B uenax ymeHblUEHUS 3anofHEHUSA NYyCTOT KaMHS pacTBOPOM MNpuU Knaake u
NOBbILIEHUS TEPMUYECKOrO COMPOTUBINEHUSA CTEH BO3BOAWMbLIX 3[aHWWA, KNagKy CTEH
crnefyeT BbINOMHATbL HA pacTBopax C ocafkon ctaHgapTHoro koHyca — 70+30 mm. [pu
pacyeTe TENnonpoBOAHOCTW Kafku [ONyCKaeTcs nNpuHUMaThb ryoOuHy 3anonHeHus

nyctoT pacteopom 10+15 mm (4+7% no obbemy).

2.7. TonwmHbl pacTBOPHbIX LLIBOB:

— 8+16 MM — pacTBOp LIEMEHTHO-N3BECTKOBO-NecYaHbln, B cpefHeM 12 MM;

2.8. KpynHodopMaTHble KaMHU BbINYCKaKTCA C HelnupOoBaHHLIMU MOCTENAMU

O514 Knagky Ha UeMeHTHO-U3BECTKOBO-NECHaHOM pacTBope.

2.9. [Ina knagku CTeH u3 KpynHoopMaTHbIX KepamMuyeckux KamHen npu otpuua-
TEeNbHbIX TEMMNEepaTypax AOMKHbI MPUMEHSTLCS PacTBOPbLI C XMMUYECKUMU NMPOTUBOMO-
po3HbiMu aobaskamu. [Npyu aTom HeobxoAuMO pykoBoACTBOBaTbCs ykasaHusimu Cll
15.13330-2012, pasgen 10 n «lMocobus N0 NPOEKTUPOBAHUIO KAMEHHBIX U apMOKaMeH-

HbIX KOHCTpYKUMi (K CHull 11-22-81%)», pasgen 8.
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3. SKCMEPUMEHTAJIbHbBIE NCCITELOBAHUA MNMPOYHOCTY
KINALKWM U3 KPYTIHO®OPMATHbBIX KAMHEW
N3 NMOPN3OBAHHOWU KEPAMWKA MNP PACTAXXEHN

B HeapMMpoBaHHbIX Knagkax npu naMmeHeHnn Temneparypbsl U ycaake pactBopa
BO3HUKAHT 3HA@4YUTENbHbIE ﬂECprMELlMM 1 TPELLUUHDI, OSYCJ’IOBJ’IEHHbIe HU3KOWN NPO4YHO-
CTbH NpK paCTﬂ/}KEHHM. HOSTOMy npn pacyeTe KaMeHHbIX KOHCTpYKU,Ir‘Iﬁ Ha TeMnepartyp-
Hble BO34EUCTBUA U ycaaky Heobxogumo onpenenAaTbs NPpoYHOCTE U ,ElECbOpMBTMBHOCTb
KNnaaky ¢ y4eTOM BO3MOXHOrO noABNEHUA U pacKpbITUA TPELWH B Nepuog akcnnyarta-
yuu, obecnevymnas GesonacHOCTb Mo HEC};‘LL{EIFI CrocoBHOCTU, AONITOBEYHOCTU U HaLexX-

HOCTW 34aHUIA.

B cBA3M C 3TUM KOHCTPYKLUMM KaMEHHbIX 34aHUi cneayeT paccyuTbiBaTh Ha
Haubonee HebnaronpusiTHole cry4am paboThbl KNaaku — PAcTSXKEHUE OT ASUCTBUS TEM-

nepaTypbl ¥ BO3AENCTBUSA, BO3HUKAKOLLME MPU yca[Ke pacTeopa.

B HopmaTueHbix gokymeHTax (CIT 15.13330.2012 «KameHHble 1 apMOKaMeHHbIe
KOHCTpYKUMKU. AKTyanuanposaHHas pegakums CHull 11-22-81*», EN 1996-1-1 «Pacuyet
1 NPOEKTUPOBAHWE KaMEHHbLIX KOHCTPYKUMA» WM Op.) 3HAYEHUS MPOYHOCTM KIaZKu Ha
pacTsXXeHue [aHbl TONbKO MO KaMHI0 unu pactesopy. PacyeTHble conpoTuMBneHus oce-
BOMY pacTaXeHuto npu narmbe, cpese v rmaBHbIM PacTArMBaKOLUMM HaNPSXKEHUSM NpU
pacyeTe Knagku no nepeBsi3aHHOMY CEYEHUI0 MPUHATbI HEMOCPEACTBEHHO MO KaMHI0

Unu pacTeopy.

KpynHodopmaTHble Kepammuyeckne KaMHU NyCTOTHOCTLIO A0 58% umeloT Becbma
Heo4HopoAdHbIE noKasaTenu MPOYHOCTM NO PasNUYHbIM HanpaBfEeHUsM He TOMbKO Ha
pacTsxeHue, HO U Ha oxkaTtue. MpoYHOCTb Knagku U3 Takmx KaMHEN CYLIECTBEHHO W3-
MEHSAETCA B 3aBUMCUMMOCTW OT HanpasfieHUs MPUIOXKEHUA Harpy3ok (BAonb wnum nep-

NEeHONKYINAPHO rOpM30OHTaNIbHbIM LLIBaGM KJ'lEl,EI;KIA).

[poBeaeHHbIE UCCnefoBaHNs MO3BONUNU AaTb KONMUYECTBEHHYH OLIEHKY MPOY-
HOCTHbIM 1 AedOPMaLMOHHbIM XapakTepUCTUKaM Knaaku u3 KpynHoOpMaTHbIX Kepa-
MUYECKUX KaMHEeW Mpu pacTsHkeHun. PesynbTaTbl UCMbITAHWMIA MOKa3bIBAKOT, YTO NPOY-
HOCTb KamHs npu cxatuu no ocu X B 150 pas meHblue, yem noocu Z, ano ocu Y —B 7

pas MeHbLLe, Yem no ocu Z.

[Mpobriemy TemnepaTypHbIX HanpsHKeHWn 8 BEPTUKamNbHbLIX CEeYEHUAX CTEH 3aa-
HWA Yallle BCero pellalwT C MOMOLUbID YCTPOWCTBa BEPTUKANbHbLIX TEMMepaTypHbIX

LLIBOB, NO3BONAKLWNX CHU3UTL TEMNEPATYPHLIE HANMPSXXEHUA B BEPTUKATIbHbLIX CE€4YEeHUAX



HapyXXHbIX CTEH 34aHuin u usbexatb TpelwmH u gedopmauuin. Pasmepsl TemnepaTyp-
HbIX OTCEKOB [NA KUPNUYHbIX 34aHuii npuseneHsl B n.9.80, T1adn. 33 CIl
15.13330.2012.

B HacToswee Bpems HeoOXOAMMOCTb B TOYHOM pacyeTe Ha TemnepaTypHble
BO3[EICTBNS yBEnMYMnace B CBA3W C MOBbILLEHNEM TPeBOBaHMA K COMPOTUBIEHMIO
Tennonepenavye OrpaXaaroLMX KOHCTPYKUMW. [locKonbKy KupnvyHaa obnuuoska 3ga-
HWW oTAeneHa cnoem aMEeKTUBHOIO yTENINTENS OT BHYTPEHHUX TEMMNbIX CIIOEB, TEM-
nepaTypHbIA nepenag «3uma-neTo», Ha KOTOPbIA HYXXHO pacCcYuTbiBaTb NULIEBOIR KUp-
NMAYHBIA CMIOW C y4EeTOM TemnepaTypbl COMHEYHOW paguvauun, Ons CpefaHer Mnonochl
Poccumn moxeT coctaensiTb 6onee 90 °C.

MNpoekTnpoBaHue 34aHnii Ha TeMnepaTypHble BO3LAEWCTBUS U KOHCTPYKTUBHbLIN
Y4ET BMUAHWA 3TUX BO3AENCTBUIA TpebyloT NpoBEAEeHNUs AOCTATOYHO CIOXHbIX pacye-
TOB. lpUMep pacyeTa KOHCTPYKLMI KAMEHHBIX 34aHMI Ha TeMNepaTypHO-BNaXKHOCTHbIE
BO3OencTBUA npueeaeH B «[locobuu no NpoeKTVPOBaHNIO KAMEHHBIX Y apMOKaMEHHbIX

KoHCTpykumn (k CHull 11-22-81)».

B naHHom paboTe paccMOTpeHbl pe3ynbTaThl UCCMefoBaHus MPOYHOCTU U [e-
(POpMaTMBHOCTU KITAAKN U3 KepaMUYECKUX KPYNMHOMOPMATHbLIX NOPU30BaHHbLIX KaMHE
Ha pacTsKeHue no «nepesA3aHHOMY» ceyYeHuto Bes 3anonHeHus BepTUKanbHbIX LUBOB
pacTeopoMm (coeauHeHue nas — rpebeHs). VicnbiTaHna BbINOMHANN Ha )parMeHTax CTeH
cedeHuem 685x380 mm anuHon 1500 mm. Cuctema nepeBsisku psgoB Npu Knaake ob-
pasuos nokasaHa Ha puc. 3.1. [Insa ycuneHus KpaesBblX Y4aCTKOB B PACTBOPHbIE LLUBbLI Ha

rnyBuHy aHKepOBKM yCTaHaBNMBanm ceTky U3 apmatypsl @4B1 ¢ aueiikon 40x40 mm.
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Puc. 3.1. Cxema ucnbiTaHua sKcnepuMeHTanbHoro obpasua knagku
13 MOPU30BaHHbIX KAMHEN Ha pacTsXeHue



Knagky o00pasLloB BbIMOAHANM W3 KEPAMUYECKUX MMOPU3OBAHHBLIX KaMHEN
Porotherm-38 M75 B npoussogcteeHHom kopnyce LIHUACK um.B.A.KyyepeHko n go
ucnbiTaHus Bbiaepxusanu 28 cyT. lNepen BbINOMHEHUEM KMagkym Ha MeTannuyeckui
NnoAOOH yCTaHaBMuBamnu KaTKM W CTamnbHble Yronku, 3aTeM «Hacyxo» BbliKnagblBanu
nepsbi pag obpasua no cranbHbIM Yronkam, crnefylolme Asa psga — Ha pacTeope

M50. TonwmHa ,ElByx PacTBOPHLIX LLIBOB cocTaBnana 683 — 219 x 3 = 26 mm.

Mpu wucnbiTaHum obpasuos (puc. 3.2) knagku dukcuposanu: pedopmauuu,
Harpysky npu nosieneHun TpeluMH 1 npw paspywexHuun. Harpysky Ha obpasel] nepena-
Banu ruapasnuyeckum gomkpatom moiyHoctbio 100 kH stanamu no 1,5 kH ¢ uHTepsa-
nom 3 — 5 MuH. C Kaxgol CTOpOHbI 0bpaslia ycTaHaBnvMBeanu rno Tpy UHAMKaTopa Yaco-
BOro TUna ¢ LeHon Aenexus wikans 0,01 MM, n3amepsiioLLmMX pacTsKeHNE, U N0 OGHOMY

— nonepek obpasua, KoTopble naMepanu AeopMaLnm YMEHbLLIEHUS cedeHns obpasLa.

AHanus pesynbTaToB UCMbITAHUIA (CM. Tabnuuy) nokasan, 4To AedopMaumumn no
BbiCOTe OOpasua pacnpeaenunuch CneaylowmuM obpasom: HauMeHbLIe — B BEpXHeN

30He, HanbonblUne — B HMKHEN 30HE.

Puc. 3.2. OnbiTHbIA 06pasey nepeq ucnbiraHnem

[Ana BblpaBHMBaHUA AedopMaunit MO BLICOTE CEYEHWS OOMNOSHUTENbHO Ha-
pacTunu psiabl knagku. Takum obpasoM, Harpysky npuknagbiBanu Ha pacctosHum 1/3
OT BbICOThI 0BpasLa.

Wcnbitanns nokasanu, 4YTO 3aBUCMMOCTb MEXIAY HaNpPsHKEHUsMU W Oe-
(hopMaLMsMM KaMEHHOIA KNafiku COOTBETCTBYET KPUBOMMHEHOMY 3aKOHY, U OMpeaens-

eTCs XapaKTepucTUKamu marepuanos, MPOU3BOACTBOM paboT, ANUTENbHOCTbIO Aeli-



cTBUSA Harpysku 1 ap. C Uenbto BbiSBNEHNs AeOpMaTUBHBIX CBOWCTB KNazaku U3 Kepa-
MUYECKUX MOPM3OBAHHLIX KaMHEW Takke U3MEepAnu npofosbHbie WM rnonepedHbie Ae-
chopMaLmin pacTsxkeHus Knagku. Mo nonyyeHHbIM 3HaYeHusaM aedopmauuii onpeaene-
Hbl BEMWUYMHLI HaYanbHoOro Moaynsa aecdopmaumin £y u ynpyron XxapakTepucTuki Knaaku
o. padukn oTHOCUTEMbHBLIX AedopMauuii Knagku npu pacTskeHun npuseneHbl Ha

puc. 3.3.

Puc. 3.3. OTHocutenbHble gedopmauni Knagku npu pacTaXKeHun no pesynsratam UenbitaHns
Knagku U3 kpynHohopmaTHbelx nopuaoeaHHblx kamHeilt POROTHERM 38 Ha pacTsxeHue.

PacyeTHasa nnowagb cedeHunsa A = 2610,6 cm? onpefensinack AN TPexX HUXHUX
PSAOB KNagku BBMAY TOro, 4TO AecdopMaluu B NEPBOM PaCcTBOPHOM LUBE OT Bepxa 06-

pasua 6nmaku K Hyno.

MpX UCNbITAHUM KNagku U3 KpynHOOPMaTHbIX MOPU3OBAHHBIX KEPaMUYECKMX
kaMmHein Porotherm-38 Ha pacTshkeHue paccuutbiBanu koadduumeHT lNyaccoHa. Ha oc-
HOBaHUM UCCneoBaHWA Ha CXaTue Knagku U3 OAWHApPHOro Kuprnuya ero npuHumMarT
pasHbIiM 1 = 0,17+0,2. OgHaKo, Kak nokasanu uccneposaHus, nposegeHHsle B 2008 r. B
nabopaTtopun KUpNnYHbIX, OroYHbIX M NaHenbHbix 3gannin LLHUNCK nm.B.A Ky4yepeHko,
BnusiHne koadhcuumeHTa lNyaccoHa, BBEAEHHOro B MporpaMMmy pacyeTa B AuanasoHe
0,1+1, Ha pesynbTaTbl pacyeTa He okasbiBano. [lony4yeHHble NpU 3TOM 3HaYeHUs Koad-
duumnenrTa NyaccoHa 3Ha4YMTENbHO DNnXKe K nokasaTensm, npuHumMaemsimM ana 6eToHa.
3TO0 CBAA3aHO C TEM, YTO Ha PACTSXKEHME B AaHHOM crny4ae paboTtaloT B OCHOBHOM ropu-
30HTanbHbIE PacTBOPHbLIE LUBbI, MOCKOMbKY KPYNMHO(OPMATHbIE KaMHW BOONb CTEHbI
Mexay coboli B BepTMKalbHbIX LUBAX HE CKPErnneHbl pacTBOpoM (coeanHeHue nas —

rpebeHb Hacyxo).
lNpoBeneHHble CCNefoBaHns nokasanu cneayulee:

— MPOYHOCTHBIE XapaKTEPUCTUKM KPYNMHOOPMATHBIX KEpaMUYECKUX KaMHel Mo



pa3HbIM HarnpaBneHUsIM CyLLIECTBEHHO PasnuyatoTcsi, Hanpumep, MPOYHOCTb KaMHEN Ha
«TblYoK» B 150 pa3 MeHblUe MPOYHOCTM MpU BEPTUKANbHbLIX Harpyskax. OTOT hakTop

crieayeT y4YMThLIBaTh NPy pacyeTe CTEH Ha BETPOBbIE U CEUCMUYECKME HArpysku;

— NPU UCMbITAHMU KNaaKK Ha pacTaXKeHue nepBbie TPeLWHbI 3acpmxcwposaHb| B

oBpasLiax Ha OTAENbHbIX KaMHSX 1 B pacTBOPHbIX LBax npu Harpyskax 0,80+0,94N,.

PacueTHoe conpoTuBneHne kKnagku M3 CrIOLWHbIX KaMHEel Ha pacTsXeHue Mo

nepessisaHHoMy ceyeHuio B cootBeTcTBum ¢ Cl 15.13330.2012 cocTaswurno:

— ansa pacteopa M25 R; = 1,6 MMa > 0,013 Mla (no pesynbtatam 3KcnepumeH-

Ta ANs KNagku U3 KpYNHOGOpPMaTHbLIX KAMHER NyCTOTHOCTbI0 58%);

— ansa pacteopa M50 u Bbiwe R;= 2,5 MlMa > 0,016 Mlla (no pesynbTatam 3Kc-

nepuMeHTa).

PacyeTHOe COMpOTMBIIEHUE KIALKU OCEBOMY PaCTSKEHUIO MO KMPMUYy Unu Kam-
Hi0 ans pacteopa M10 R; = 0,03 Mla > 0,0144 Mlla (no pesynbTaTtam 3KCnepumeHTa
ANt KNagky n3 KpynHogopMaTHbiX kKamHen). [1py NpoYHOCTM pacTBopa Ha pacTsXeHue
R;, pasHoe 16,5 u 3,3 MIla cpepHuil HavanbHbIN MOAynb AedopmMalum E, coctasun
52,6 n 28,4 MlNa.

MpOYHOCTHbIE U AedOPMaLIMOHHBIE XapaKTEPUCTUKN KINafKu
U3 KpynHoopMaTHbIX MOpK30BaHHbIX kamHei Porotherm-38

P HayanbHblid c 3
Met | Mpouocts pac- | "83PY- 0,2 N, R mMoaynb Aeop- g CpegHue oTHoCUTENb- o ———
ka TBOpa, MlMa LEEI «H npu mauuii Eo Mia Han Huie AechopMaLuiN adpuLneTa
06. was ynpyras ,, ' Myaccowa u
e 02N, o 10
pas- "o Ha kfla
ua et e~ pysxa 5 TEPMC- | oy | npo- | nome- | wact- | cpea-
Ry il N, 02N, | cpea- vk, 0,2 | moms- | peu- Hoe Hee
HUe, KH Hes o Np HblE HblE
R
1 18,25 75 p [ 57 475 0,12 1,85 0,65 0,33
2 19,14 18,5 9,76 1,952 1D 57,7 52,6 79 700 0,13 492 2,05 0,41 0,37
3 15,19 7.5 1,80 57 2ar 0,25 11,03 10,27 0,93~
4 3,65 5 1 3.8 28 0,18 6,05 2,55 0,42
5 5.56 3.4 8,5 1.7 86,5 577 28,4 60 964 0,13 3,05 0,32 0.1 0,26
6 3.57 T 1,4 54 23 0,25 5,91 7.88 1,35%

* [laHHbIE 3HAYEHWS HE YYUTLIBAKOTCA NPU ONPefeneHni CPeAHErc HayanbHOro Moayns AechopMauuii cpesfHell BennyMHel Kosd-
thuumenTa MNyaccoHa.

Moaynb gedopmauun npu pacTsikeHue E; npu pacyeTe KOHCTPYKLUA MO Mnpouy-
HOCTU ANS ONPeAeneHns YCUnuii B Knaake, BbI3BaHHbIX TEMNepaTypHbiMu Aedopmaum-
SMU, B cooTBeTcTBMM ¢ n. 6.22 CIT 15.13330.2012 onpepensatoT no copmyne E; =

0,5E,, roe E, = aR,; R, — npefen npoYyHOCTU (BpEMEHHOe COMpOTUBIIEHUE) NpU CXa-
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Tun. Mpu npoyHocTu pacteopa Ao 0,5 Mlla moaynb nedopmaunu knagku Eq = Eo = 280

Mra, npu npo4HocTy pacTeopa Gonee 5 MlMa — E;= E, =525 Mlla.

STU AaHHbIE OTNMYAIOTCS OT MPUHSATHLIX ANsS KNafK1 U3 TPAAULIMOHHBIX U3fenin B
3 pasa 1 B 5 pas OT 3HAUYEHUI, NOMyHYEHHbIX NPY UCTIbITAHUM KITaAKA 13 kpynHodhopmart-

HbIX KaMHEMN.

MpoBefeHHbIe MCTbITaHUs Nokasanu, YTo UCCNeAoBaHnsa B AAHHOM Hanpasne-
HUM CriedyeT NPOAOIMKUTL M ANS [PYrMX 3aBOAOB, BbiMyCKaKLMX aHANOrM4HbIe Usne-
nus. OTO MO3BOMAUT MOMy4uTh GOnee [OCTOBEPHbIE [aHHbIE, YTOYHWUTb PACCTORHWUA
MeXay TemnepaTypHbiMM LBaMKU AN 3A4aHWA C HecyLmumu OAHOCMOWHBLIMA U [BYX-
CIIOMHBLIMYA CTEHAMM M3 MOPU3OBAHHBIX KPYMHO(OPMATHBIX KEPaMMYECKVX KaMHel U

BHECTU AOMNOMHEHMA B HOpMaTUBHbIE AOKYMEHTHI.
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4. PACHETHBIE COMPOTUBNEHUNA Rsq KITAOKU N3
MYCTOTEJIbIX KPYTTHO®OPMATHbLIX KEPAMUYECKNX
KAMHE OO0 «KUPTMUYHBIN 3ABOL BEPAEP» HA
LEMEHTHO-NECYAHOM U KITEEBOM PACTBOPAX CPE3Y
MPU PACYETE CEYEHUW, MPOXOOALMX MO
FOPU3OHTAJIbHbLIM HA LLBAM MO HENMEPEBA3AHHOMY

4 CEYEHUKO

B cootBetctBum ¢ CI1 15.13330.2012 pacyeTHble xapakTepUCTUKL, Heobxoau-
Mble AMNs pacyeTa NPOYHOCTU KNafKku Npu pacTsiKeHUU, pacTsikeHun npu nsrube, cpese
U Op. N0 HenepeBA3aHHOMY U NMepeBA3aHHOMY CEYEHUAM, NPUHUMAIOT COOTBETCTBEHHO
no Tabnuuam 11 n 12.

Tabnuua 11 gaeT pacyeTHble CONPOTUBNEHNUS TOMbKO NO pacTsopy, Tabnuua 12
— TOMNbKO MO KaMHIO.

Knagka n3 kpynHodopmaTHbIX kamMHel nycTtoTHocTbio 6onee 50% nmeet csou
0COBEHHOCTU: PacTBOP B FOPU3OHTANbHOM LUBE YACTUYHO 3arnonHseT MycToTbl (Ha
1,2+2,5 cM) U NO3TOMY ANS YTOYHEHUS NPOYHOCTU KNafku Ha cpes Heobxoamnmo npose-
AEeHNe 3KCnepuMeHTarnbHbIX uccnegosanuii. [pn aTom cnegyet OoTMETUTB, YTO AaHHbIE,
ykasaHHble B Tabnuue 11, 6yayT oTnnyaTbCs OT SKCNEPUMEHTAaNbHbIX.

McnbiTaHns NPpOBOANMMCH MO CXEME, yKasaHHoW Ha puc. 4.1 n 4.2.

Kak n cnegoBano oxugaTtbh, CpeAHUA KaMeHb paspyLuancs 40 NOBPEeXaeHUs pac-
TBOPHbLIX LLBOB MO npegnonaraemoil nnockoctu. OCHOBHAA NpuU4MHa Takoro xapaxkrepa
paspyLUeHNs — HU3Kas NPOYHOCTb KaMHS «Ha ThI4OKY.

M3BecTHO, 4YTO KpynHodopMaTHbIE KEpaMUYECKUEe KaMHU B TpeX HanpaBneHusX
UMEIOT PasfIMYHYH NPOYHOCTb. OTO 3aBUCUT OT PACrONOXEHUS U HarnpasBreHHOCTH ny-
CTOT.

Camas 6onbluasi Mapka KaMHsi Mo ocu «X» (NepneHauKyrsipHO «MOoCTeNnu») uc-
nonb3yeTcs Npu pacyeTe CTEH Ha LieHTpanbHOE U BHELIEHTPEHHOE CxXaTue.

[MPOYHOCTb KaMHSl «Ha TbIYOK» (NepneHauKyNApHO BEPTUKANBHOW CTEHKE KaMHS)
— camasi Hu3kasi, NPOYHOCTb KaMHSI «Ha NOXOK» UMeeT cpefiHee 3HayeHue. [1poyHoCTb
KaMHSI «Ha TbIYOK» U «Ha NTOXOK» TpebyeTcsa npm pacyeTe CTeH Ha u3rnd OT BETPOBbIX
Harpysok, Taloke Kak U pac4yeTHbIe 3Ha4YeHUs Ha CPes No pacTBOpPY U MO KaMHI0.

YynTbiBas BbILLUEUINOXKEHHOE, CXEMY UCTBITAHUSA U3MEHUIU, KaK YKa3aHo Ha puC.
4.3.

cnbiTanus npoBoAMNNCH Ha uemeHTHo—nquaHoM pacTBope MapKu M‘IO (Tab-

nuua 4.1) n Ha kneesoM pacTtBope mapku M75 (Tabnuua 4.2).
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Tabnuuya 4.1

PesynbTaThl UCMbITAHUA PACTBOPHBIX (LIEeMEHTHO-NEecYaHbIX) KyooB

| NeNe Pasmep kyba, cm Macca, MnoTHOCTS, Paspywatowias Mpeaen Npou-
| n.n L B ‘ H r Kr/m Harpyska, krc HOCTH, Krc
1 6,4 ik 7,0 615 1933 566 12,5
2 72 o T2 7,0 660 1819 896 17,3
3 02 7.5 72 690 1775 636 11.8 !
CpepHee: | 138 |
Mapka LemeHTHo-necyaHoro pactsopa M10
Tabnuua 4.2
Pe3ynbTaTbl UCNbITaHUsA KyDOB, U3rOTOBIEHHbIX U3 KIIEEBOrO pacTeopa
NeNe Pasmep kyba, cm Macca, r MnoTHOCTS, Paapyluamoiias Mpenen npouy-
n. m. L B H kr/m® Harpyaka, Krc HOCTW, Krc
7.2 74 7,0 495 1383 3742 732
7.3 V.2 A 495 1,326 4261 81,1
7.3 72 7.0 505 1,373 4395 83,6
CpegnHee: 79,3
Mapka kneesoro pactsopa M75
Tabnuua 4.3
PeaynbTaTbl UCMbITAHUSA HA Cpe3 LIEMEHTHO-NECYaHoro pacTeopa
NeNe | TonwuHa OnuHa LnpuHa PaspylwatoLas Lipenen OTRnOHEHUS
MPOYHOCTMK, OT cpepHero,
n.n. | WBOB, MM | LWIBA, CM wBa, cm Harpyska, Krc 2 5
Kre/cm Yo
1 10+12 83 25,0 2500 1,20 -11,8
4 10+12 83 25,0 1875 0,90 -33,8
5 10+12 83 25,0 3125 1,51 11,0
6 10+12 83 25,0 3750 1,83 34,5
CpepgHee: 1,36
PacyeTHoe 3Ha4veHme Ry, — 0,068 Mla
Tabnuua 4.4
Pe3ynbTaTthl UCnbiTaHUA Ha Cpe3 KNeeBoro pacreopa
NeNe | TonuwuHa OnuHa LnpwuHa PaspywatoLias F;pe,qejgm OTKroHeH1e
n.n. | LWBOB, MM LiBa, cMm LiBa, cm Harpyska, Krc AR QHOC;; ! OT SPEHHETR,
Krc/cm %
2 3+5 84 25,0 6875 235 53,7
3 a=h 84 25,0 2125 1,01 -53,7
CpegaHee: 2,18

PacuyeTHoe 3HayeHune Ry, — 0,109 MlMa

PaspyLueHne obpasLioB Nocne UCMbITaHUS Ha cpes npuseeHbl Ha puc. 4.3+4.6.
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Puc45. Criefipl pacTBOpa 111Ba HA [MOBEPXHOCTH KaMHs MOCJIe IPOBE/ICHHMs

e : : &

HCIIBITaHH:

Puc46. Obpazel Ha TSHKEIOM pacTBOPE MOCe NPOBEAEHUS HCTTBITAHMUS

14



BblBObl

CpaBHeHMe MonyyeHHbIX JaHHbIX C pesynbTatamu, NpuBedeHHbIMU B Tabnuuax
111 12 CI115.13330.2012, nokasano:

— PacuyeTHOe 3HaYeHue NPOYHOCTU KNadKu Ha Cpes no pacTtsopy (Mo Henepess-
3aHHOMY ceueHyto) ans mapku pacteopa M10 Rsq = 0,05 MlMa < 0,068 MI1a. Pacuyert-
Hble 3Ha4YeHUs NPY UCMbITaHUM Ha Cpe3 MONyYUnUCh He3HauuTensHo Gonblue Tadbnuy-
HbIX 3@ CYET 3arofIHEHUSA NYCTOT KEpaMUYECKUX KaMHeln pacTBOPOM.

— PacueTHble 3Ha4YeHUsi NPOYHOCTYM Krafkv Ha Cpes Mo KNeeBoMy pacTBopy 3Ha-
YUTENbHO NPEBLILLAKT 3HAYEHUs!, NONYyYEHHbIE Ha LIEeMEHTHO-NecYaHoOM pacTBOpE.

3TN 3HAYEHUS] HE COMOCTaBUMbI, MOCKOIbKY MapKu pacTBOPOB 3HAYUTENBHO OT-
nuyatTca mexay cobon (M10 n M75)

[nsi cpaBHeHUs criedyeT NpPUHATb 3HayeHus Ha cpes u3 Tadn. 11 Crl
15.13330.2012 ansa ueMeHTHo-necyaHoro pacteopa mapkun M50 n bonee, koTopoe pas-
HO Rsg = 0,16 > 0,109 MlMa. 3To 3Ha4eHue Oonblue, YEM 3KCMEepUMEHTanbHoe 3Have-
HUE.

Kak npasuno, Npo4YHOCTb Knagky Ha pacTBopax ¢ gobaskamu nonmMMmepos UMeeT
3HaYUTENbHO DOonblUME 3HAYEHUSA, YEM Ha LIEMEHTHO-MEeCYaHblX pacTBopax Ha cpes U
Ha HopmMmanbHoe cuennexdve. OgHako, Npy NpoBeAeHn JaHHOro SKCrnepuMeHTa 3Have-
HUS MPOYHOCTU KNafku Ha CpPe3 3HAYMTENbHO MeHbLUe. DTOT PaKT MOXHO ODOBACHUTHL

NCMOMb30BAHUEM MPU SKCNEPUMEHTE HELLSMMDOBAHHBIX KAMHEIA.
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5 PACYET HEHECYLLUMX CTEH TOJLUMHOM 250 MM
N MEHEE HA TOPU3OHTAJIbHBIE HAIPY3KU

Mpu n3rmbe HeHecyLMx CTEH M3 MMOCKOCTM paccMaTpuBaloTCs Cneayolue su-
[bl HANPSHKEHHOrO COCTOAHUS:

— pacyeTHOE ConpoTUBNEHME Knafku npu narnbe Ryt MO HenepesasaHHOMY ce-
YEHMWIO; .

— pacyeTHoe COMPOTUBIIEHWE Knadku npu narnbe Ry, No nepesssaHHOMY ceye-
HUHO.

BenuunHbl Ry, Riz AOMKHbI ONPeAensiTbCs Ha OCHOBaHUW MUCMbITaHWA dpar-
MEHTOB KMafKkun Ha narmb no HenepeBA3aHHOMY W NepeBsi3aHHOMY CeYEeHUAM MO CXe-
MaM, yKkasaHHbIM Ha puc. 1 1 2. VicnbiTaHus BbINOMHAKTCS CreumansmpoBaHHbIMU Op-
raHu3auMsaMy ANS Kagku M3 KepamMUYeckux KamHeld OTAenbHbIX Npou3BoauTenei Ha

NMPUHATOM BUAE KrajodHoro (Kreesoro) pacteopa.

Puc.2. Cxema ucnbiTaHns Knaakv npy n3rube no nepeBssaHHoOMY CEYEHUIO.
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Mpyn OTCYTCTBMM OMbITHLIX AaHHbIX 3HaYeHUSA Riy1, Rz MOryT npuHumatbcsa no
Tabn. b.

Mpy pacyeTe HEHECYLMX CTEH Ha ropM3OHTalbHbIE KpaTKOBPEMEHHbBIE Harpy3Kku
(BETPOBbIE) U3 MIOCKOCTU AOMYCKAETCA y4uThbiBaTh UX paboTy Kak nnacTuHbl, padoTa-
IOLLEN B ABYX HanpasfeHUsX no nepeBa3aHHOMY W HENepeBs3aHHOMY CeYeHuto. Y4eT
paboTbl CTEHbI Ha u3rMb B ABYX HaMpPaBNEHWSX He AonycKaeTcs Ans KOHCTPYKTUBHbIX

3NEMEHTOB, Pa3pyLUEHUE KOTOPbIX MOXET NPUBECTU K ODPYLLEHNIO CMEXHbIX KOHCTPYK-

LIWAA.
Tabnuua b
PacyeTHble CONPOTUMBNEHUS KNaaK1 U3 KPYNHOMOPMATHbBIX KaMHEN
Ha TPaAWLMOHHbIX U KIeeBbIX pacTBOpax OCEBOMY PaCTAXEHUHO,
pacTshKeHuto npu uarnbe, cpesy, Npu pacyeTe ceveHuit Knaaku,
NPOXOASALLMX MO FOPU30OHTamNbHbIM LLBaM Npu Mapke pactsopa 50 u Bbille
Bz HanpsiKEHHOTO COCTOSIHUS ObosHa- PacueTHoe conpo-
yeHune TMBnenue, Mla
Ha TpaguumoHHbIX pacTeopax
A. OceBoe pacTsKeHUe Kagku: R
1. N0 HENEpPEBA3aHHOMY CeYeHUo (HopmarnbHoe 0,12
cuenneHue)
2. N0 NepeBA3aHHOMY CEYEHUIO 0,16
B. PacTtsxxeHue npu narnbe:
1. No HenepeBsA3aHHOMY CEYEHUIO Rip1 0,12
2. N0 nepeBaA3aHHOMY CEeYEHUIO Rip2 0.25
C. Cpes:
1. No HenepeBA3aHHOMY CEYEHUIO N3 NITOCKOCTH Rsq 0,16

CTEHbI 1 B NINOCKOCTU CTEHEI

Ha kneeBbix pacTBopax

D. OceBoe pacTaxeHue, Rt

1. N0 HENepeBA3aHHOMY CEYEHUIO (HopmaribHoe 0,08
cuenneHue)

2. N0 NnepeBs3aHHOMY CEYEeHUI0 0,08

E. PactsxkeHue npu nsrube:
1. No HenepeBsi3aHHOMY CeYeHuto (rnaBHbie pac- Rip 0,42
TArMBaKLLIME HanpsXXeHusa npu narube)

F. Cpes:
1. N0 HENepeBA3aHHOMY CEYEHUIO (KacaTernbHoe Rsq 0,16
cuennexHue)
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PacnpefeneHune BENUYUHbBI HECYLLEl CNOCODHOCTY CTEHbI HA Harpy3kit 13 nnoc-
KOCTU y4uTbIBA@EeTCs BBEeAEeHWeM KoapduuueHTa |, KOTOpbI 3aBUCUT OT PacyeTHOro
CONPOTUBIEHUS KIaOKK Mo HENEpeBA3aHHOMY M NEPEBA3AHHOMY CEHEHUIO

1 = Rip1 / Riva-

Mpy NPOEKTUPOBAHUN HEHECYLLMX CTEH Ha Harpy3ku U3 NiOCKOCTU CrefyeT y4u-
TbiBaTb: ’

— Hanu4une PynoHHbIX TMAPOU3ONALMOHHbBIX NPOCIOEK;

— YCNOBUSA 3aKpenneHus dpparMeHTa Knaaky no nepumeTpy, Hanuyme Hepaspes-
HOCTK dparmeHTa Knagkv B MECTE €ro onopbl.

Hanunune gedopmalMoHHOro LBa B CTEHE CrieAyeT paccMmaTpuBaTth Kak BEPTU-
KanbHyt cBOBOAHYIO rpaHb, MPU 3TOM MOMEHT U NonepeyHasi cuna He nepefarTca Ha
NPUMbIKAIOLLIMIA (DparMeHT CTEHbl. BO3MOXHO YCTPOMCTBO cneuuanbHbIX CBS3en, nos-
BONSIIOLLUUX MepefaBaTb MOMEHT (M/unu nomepeyHyto cuny) yepes AedopMaLyoHHbIN
LLOB.

OnopHasa peakuus nNo rpaHn parMeHTa CTeHbl OT Harpy3ok 13 MOoCKOCT MOXET
CYUTaTLCS PaBHOMEpHO pacrnpeneneHHoi. Onopa no rpaHu gparmeHTa MoxeT obec-
neYynBaTbCa BEPTUKANbHbIMM 3NIEMEHTAMU Kapkaca, CTeHamu OpYroro HanpasrieHus,
NepeKpbITUSIMU, KOHCTPYKLUUAMWN NOKPbITUSA.

Mpu HaNUuYMU rMAPOU3ONSALMOHHON MPOCIIONKK onopa AOMKHA CHUTaTbCA Luap-
HUPHOW.

PacyeTHas BenuuuHa Hecyllei cnocobHocTu Ha n3rmb dparmMeHTa CTeHbI onpe-
nensietcs no dopmyne:

M= Rtb * W, (51)

roe: Ry — MPOYHOCTH KNafku Ha uarub, ANs MIoCKOCTU B KOTOPOWA NPOUCXOAWT U3rud.
MNpu pacyeTe Ha M3rMb B BEepTUKaNbHOW MAOCKOCTA MPUHUMAETCHA MNpoY-
HOCTb Ha M3rmMb no HenepessisaHHOMY ceyeHno Ry, Npyu pacyeTe Ha narnd
B rOPU30OHTaNbLHO MIOCKOCTU NPUHUMAETCS NPOYHOCTL Ha U3rnb no nepe-
BA3AHHOMY CeYeHMIo Ripz;

W — MOMEHT CONpOTUBIEHNS pacHETHOro CeYeHus Knaaku.
[ns dparmMeHToB CTEH, ONUPAIOLLMXCH MO TPEM NN YETbIPEM rpaHAM, BENUYMHY
[eVCTBYIOLLEro Ha CTEHy 13rmbaioLlero MOMeHTa NPUHUMAIOT (Ha e4nHULY BbICOTbI UK
ONVHbBI CTEHBbI):

— Ans usrnba B BEPTUKANBHON MIIOCKOCTU:

M1 =d1 W fz, - . (52)
— On+ usrnba B TOpHSOHTaﬂbHOF‘I MIOCKOCTW:
My=dz-W- Dy (B3)
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roe: di, do— Ko3dhdULUMEHTBI K n3rubaLLMMm MOMEHTaM B 3aBUCMMOCTW OT BUAE 3a-
KpenneHus parmeHTa no KpasMm CTeHbl ¥ OTHOLUEHWSA BbICOThI CTEHbI K

ANNHE,
[ — pnuHa oparMeHTa CTeHbI;
W — Harpyska Ha nrnocKOCTb CTEHbI.

BenuunHbl d, npusenersl B Tabnuuax B.A1 + B.L1 HWKe Ana ogHOCNONHOW CcTe-

Hbl MpwY TonMHE 250 MM 1 MeHee.
d1 = L dg.

L — OTHOLLEHWE MPOYHOCTU Ha U3rMb No HenepeBA3aHHOMY CEYEHUIO K NnepeBs-
3aHHOMY Rip1/Ripz2, Rib1,app/Riv2, Riv1/Rin2,app-

B cTeHax, apMMpoOBaHHbIX CETKaMU B rOPU3OHTaNbHbIX LIBaX C LEnbio yBennye-
HUSA UX HecyLleil cnocoBHOCTU Ha ropU3OHTarNbHYI Harpysky, MPOYHOCTL C Y4ETOM Ta-
KOro apMUpOBaH1s MOXET UCMONb30BaTLCS NPpU BblYUCHeHUN koadduumnerTa o. CooT-
BETCTBYIOLLAS NPOYHOCTb Ha U3ruMb Rz app MOXKET ObiTh ONpedeneHa nyTem npupasHu-
BaHUA MOMEHTA, BOCMPUHMMAEMOro CE4YEHWEM apMUPOBaAHHOIO B LUBAX KNagku v He-

apMupoBaHHOro ceveHus TaKoOW e TOMNLUNHbI:

6-4 -R -z
RrbZ,app = _l.?i (54)
roe: Rs— pacyeTHoe conpoTUBNEHUE apMUPOBaHUSA B FOPU3OHTAmNbHbIX LUBAX;
As — nrollaab apMUpOBaHUA B TOPM3OHTANbHbIX LLUBAX Y PACTAHYTOW rpaHu;
t— TOonwwHa CTeHbl;
Z — TMNeY0 BHYTPEHHEN Napbl CU;
A R,
z=hy-(1-0.5—2-) <0.95-4 (B5)
b-hy-R

roe: b — LwmpuHa ceyeHus;
ho — paccTosHue [0 LeHTpa TAKEeCTU apMaTypbi;
Ast— nnowjazb pacTaHyToOW apmaTypsl;

R — pacyeTHOEe COMPOTMBIIEHWE KNaAKU CXKaTUIO B HanpasneHWu NpUioXeHus
Harpy3sKu.

Mpy 3TOM MOMEHT, BOCNPUHMMAEMbI apMUPOBAHHLIM CEYEHUEM, OrpaHnyunBa-
etca M<0,3-Rs-b- k.

Ans cnyyas, Korga MPOYHOCTb KNafkv Mo HEenepeBsizdaHHOMY CEYEeHMIo Bbille
NMPOYHOCTU MO NEPEeBA3AHHOMY CEYEHUIO, T.€. Rip1 > Ripa:

— BenuyuHy d,, Heobxogumo npuHUMaTh no Tabnuuam 6.A2 + b.L2, ana exona B

Tabnuuy ncnonb3yeTtcsa oTHolueHwue I/h;
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— B Ka4eCTBe pasMepa NpocTeHKa B daoprv!ynax OnsA BbIHUCIEHUA L?,EFICTBY}OUJSFO
MOMEHTa HeobXoaMMO UCMOoMb30BaTh BbICOTY NPOCTEHKA h, M, BMECTO ANUHLI [, M;
— BEJIM4YMHa R

o= th2 (B6)
Rxb]

[na dparMeHToB CTeH, ONUPaLLMXCS MO TPEM UMN YETLIPEM rPaHsAM, BENUYNHY
AeVCTBYIOLLEro Ha CTeHy U3rnbatoLlero MOMeHTa NPUHUMaLoT:

— N8 u3rnba B BEPTUKANbHOW NMOCKOCTHU:

Mi=dz-w-hy, (B7)
— AN U3ruba B ropU3OHTamNbHOI NNOCKOCTY:
M;=d-w- hy, (B8)

roe: di, 2 — KoadpPUUMEHTbI K U3rnbalm MOMEHTaM B 3aBUCUMOCTM OT BMAa 3a-
KpenneHus cparmeHTa no Kpasm CTEHbl U OTHOLUEHUS BbICOTbI CTEHbI K
ANUHE,

h— AanuHa parmeHTa CTeHs!;
W — Harpy3ka Ha NMNoCKOCTb CTEHbI.
d1 = pe da.

He — OTHOLUEHWE pacyeTHOro conpoTuerniexwus npu usrmbe R,,/R,, R,,/R
’J{Rrbl'

thl,app ?

R

th2 app

rae: Ryt — pacyeTHOe CONpPOTUBMNEHWE KNagKku Npy u3rbe B BEPTUKANbHON MIOCKO-
cTu;

Ri2 — pacyeTHOe COMpOTUBIEHUE KNaaku npwn narnbe B ropusoHTanbLHOM nnoc-
KOCTHW.

Cxema HanpasneHuin 4efCTBMiA N3rnbatoLLmx MOMEHTOB NpuBeaeHa Ha puc. B3.
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cB0OOOHAT 2PaHD

/ / / / / / _ WGPHUDIO Onepmas zparbs
W HEpa3pesHo Onepmasn 2paHs

M, u M, onpedensemes no popmynam (52) u (b3)

Puc. B3. Cxema HanpagneHuii 4encTenin narndaroLLimx MOMEHTOB.

Onpepenexue ko3 duULMEHTOB d> B 3aBUCUMOCTU OT BUAE 3aKpenneHns
dparmMeHTa CTeHbI N0 KpasiM U OTHOLLEHUS BbICOThI CTEHbI K ANUHEe

Tabnuuya B-A1

3HayeHue koadbduumneHTa d,
Bwg 3akpenneHus te = Ript / Rz Mpwn hil
0,5 0,75 1,0 15 2.0

) 1,0 0,045 | 0,059 | 0,071 | 0,085 | 0,094
/ /
o % 0,7 0,051 | 0,066 | 0,077 | 0,091 | 0,098
Z ? 0,5 0,056 | 0,073 | 0,083 | 0,095 | 0,102
/// e /////// 0.3 0,067 | 0,082 | 0,091 | 0,101 | 0,107

0,2 0,075 | 0,089 | 0,097 | 0,105 | 0,111
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Tabnuua B-B1

3HaveHne koadduLmeHTa d,
Bupg 3akpennenuns e = Ript / Riz Mpwn h/l
05 | 075 1,0 1.5 2,0

1,0 0,035 | 0,046 | 0,053 | 0,062 0,068
=

0,7 0,039 | 0,051 0,058 | 0,066 0,07
Z 8.5 0,044 | 0,055 0,061 0,069 0,072
%/////////// 0,3 0,051 0,061 0,066 | 0,072 | 0,075

"4
0,2 0,056 | 0,065 0,069 | 0,074 | 0,078

Tabnuua B-C1

3HayeHune koadduumeHTa d;
Bug sakpennenuns te = Ripr / Rip2 Mpu h/l
0,5 0,75 1,0 1,5 2,0

) 1,0 0,028 0,037 0,042 0,048 0,051
0,7 0,032 0,04 0,044 0,05 0,053

0,5 0,035 0,043 0,047 0,052 0,054

/// // // 7 0,3 0,04 0,046 0,05 0,054 0,056
0,2 0,043 0,049 0,052 0,055 0,058

Tabnuuya B-D1

3HavyeHue koadhduuneHTa d;
Bua sakpenneHus Ue = Rip1 / Rip2 Mpu hil
0,5 0,75 1,0 1.5 2,0
1,0 0,021 0,029 0,035 | 0,043 0,047
0,7 0,025 0,033 0,039 | 0,045 0,048
0,5 0,028 0,037 0,042 | 0,048 0,051
0,3 0,034 0,041 0,046 0,051 0,053
0,2 0,038 0,044 0,048 0,053 | 0,055
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Tabnuua b-E1

3HavyeHue koadduumeHTa d,

Bupa sakpenneHus te = Ript / Riz Mpu h/i
0,5 0.75 1,0 1.5 2,0
, 1,0 0,018 0,03 0,042 0,059 0,071
Ly
7 / 0,7 0,023 0,037 0,049 0,067 0,078
7 L/
7] / 0,5 0,028 0,044 | 0,057 0,074 0,085
/////////A 0.3 0,038 0,055 0,068 0,08 0,093
0,2 0,046 | 0,064 0,076 0,09 0,099
Tabnuua B-F1
3HaveHne koatbduymeHTa ds
Bug 3akpennexus Le = Ript / Rip2 Mpu h/l
0,5 0,75 1.0 1.0 2,0
1,0 0,016 0,026 0,034 0,046 0,054
LSS LTSS
8.7 0,02 0,031 0,039 0,051 0,058
? 0,5 0,024 | 0,036 | 0,044 | 0,056 | 0,082
AT LK 0,3 0,031 0,044 0,052 0,062 0,067
0,2 0,037 0,049 0,057 0,066 0,07
Tabnuua b-G1
3HayeHue koahduruneHTa d,
Bua sakpennenus te = Rip1 / Ripz Mpwn hil
0,5 0,75 10 1,5 2.0
1,0 0,014 0,022 0,028 0,037 0,042
IS AL,
0,7 0,017 0,026 0,032 0,04 0,045
0,5 0,021 0,03 0,036 0,043 0,048
A A AL S A 0,3 0,026 0,035 0,041 0,047 0,051
' 0,2 0,031 0,039 0,044 0,05 0,054
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Tabnuua B-H1

3HavyeHuMe koadhduumeHTa d,

Bupa sakpenneHuns te = Ript / Ripo Mpwu h/l
0,5 0.75 1,0 1,5 2,0
1,0 0,011 0,018 0,024 0,033 0,038
0,7 0,014 0,022 0,028 0,037 0,042
: 0,5 0,017 0,025 0,032 0,04 0,045
0,3 0,022 0,031 0,037 0,044 0,049
0,2 0,027 0,035 0,041 0,047 0,052
Tabnuua B-11
3Ha4yeHune koadhduumerTa d,
Bupg sakpenneHuns te = Ripr / Ripz Mpu h/l
0,5 0,75 1,0 1.5 2,0
1,0 0,009 0,015 0,021 0,03 0,036
0,7 0,011 0,019 0,025 0,033 0,038
0,5 0,014 0,022 0,028 0,037 0,042
0,3 0,019 0,028 0,034 0,042 0,046
0,2 0,023 0,032 0,038 0,045 0,05
Tabnuua B-J1
3HayeHne koadduumneHTa d,
Bup 3akpenneHus te = Ript / Rino [Mpwn h/l
0,5 0,75 1,0 1,5 2.0
P 1,0 0,023 0,046 0,071 0,122 0,18
e
"// 0,7 0,032 0,06 0,091 0,156 0,227
7
0,5 0,042 0,077 0,113 0,195 0,28
7 5 0,3 0,062 0,108 .0’16 0,269 0,381 |
0,2 0,083 0,142 0,208 0,344 0,488
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Tabnuya B-K1

3HayeHue KoachdumumeHTa d;,

Bug 3akpennexus te = Ript / Rip2 Mpwu h/l
0,5 0,75 1,0 15 2,0
1,0 0,021 0,038 | 0,056 | 0,091 0,123 |
L
0,7 0,028 | 0,049 0,07 0,11 0,145
0,5 0,035 | 0,061 0,085 0,13 0,167
S 0,3 0,05 0,082 | 0,112 | 0,162 | 0,202
0,2 0,064 | 0,103 | 0,136 0,19 0,234
Tabnuua b-L1
3HayeHue KoacpdumumeHTa d,
Buwa 3akpenneHus He = Rip1 / Ripz Mpu h/l
0,5 0,75 1,0 1.5 20
2 1,0 0,015 | 0,029 | 0,044 | 0,073 | 0,102
IS S,
0,7 0,021 0,038 | 0,056 0,09 0,122
0,5 0,027 | 0,048 | 0,068 | 0,108 | 0,142
0,3 0,039 | 0,066 | 0,092 | 0,138 | 0,176
0,2 0,052 | 0,084 | 0,114 | 0,165 | 0,206

Onpegenerue koaddULMEHTOB d; AN CyYas, Koraa NpoYHOCTb KNaaku

rno HenepeepA3aHHOMY ce4YeHuto bonbLue NPO4YHOCTW NO NepeBA3aHHOMY CEYEHUID

Tabnuua B-A2

3HaveHne koadhcuLmeHTa d,

Bupg sakpenneHus Ue = Rip2 / Rip Mpwu I/h

2,0 1,5 1,0 0,75 0,5

; V.
Z ? 1,0 0,045 | 0,059 | 0,071 | 0,085 | 0,094
o 7 07 0,051 | 0,066 | 0,077 | 0,091 | 0,098

iy Eé
? // 0,5 0,056 | 0,073 | 0,083 | 0,095 | 0,102
SIS 03 0,067 0,682 0,091 | 0,101 | 0,107
0,2 0,075 | 0,089 | 0,097 | 0,105 | 0,111
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Tabnuua B-B2

3HaveHue koadbduumeHTa d,

Bupn 3akpennenus te = Ripz / Rips Mpwn I/h
2,0 1.5 1,0 0,75 0,5
Z , 1,0 0,035 0,046 0,053 0,062 0,068
? 0,7 0,039 0,051 0,058 0,066 0,07
Z / 0,5 0,044 | 0,055 0,061 0,069 0,072
///// //// 4 0,3 0,051 0,061 0,066 | 0,072 | 0,075
0,2 0,056 0,065 0,069 0,074 | 0,078
Tabnuua b-C2
3HaveHue koadduumeHTa d»,
Bua 3akpenneHus Ue = Ripa / Ryps Mpwn I/h
2,0 1.5 1,0 0,75 0,5
S 1,0 0,028 0,037 0,042 0,048 0,051
0,7 0,032 0,04 0,044 0,05 0,053
/ 0,5 0,035 0,043 0,047 | 0,052 0,054
//////// 7 0,3 0,04 0,046 0,05 0,054 0,056
0,2 0,043 0,049 0,052 | 0,055 0,058
Tabnuua B-D2
3Ha4eHune koadcuumneHTa ds
Bug 3akpenneHus Ue = Ripz / Rips Mpw I/h
2,0 1,5 1,0 0,75 0,5
1,0 0,021 0,029 0,035 0,043 0,047
0,7 0,025 0,033 0,039 | 0,045 0,049
0,5 0,028 0,037 0,042 0,048 0,051
0,3 0,034 0,041 0,046 0,051 0,053
0,2 0,038 0,044 0,048 0,053 0,055
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Tabnuua B-E2

3HayeHune koadhdpuumeHTa ds

Bug 3akpennexus Le = Ripa / Rips [Mpu I/h
2,0 15 1,0 0,75 0,5
LY 7 1,0 0,018 | 0,03 | 0,042 | 0,059 | 0,071
7 7
! 0,7 0,023 0,037 0,049 0,067 0,078
; / 0,5 0,028 0,044 0,057 0,074 0,085
//// Z A 0,3 0,038 0,055 0,068 0,08 0,093
L 0,2 0,046 0,064 0,076 0,09 0,099
Tabnuua b-F2
3HaveHvne KoabuLmMeHTa d, ]
Bug 3akpenneHus te = Rz / Rips Mpun I/h '
2,0 1,5 1,0 0,75 0,5
”’////////// 1,0 0,016 | 0,026 | 0,034 | 0,046 | 0,054
/ 0,7 0,02 0,031 0,039 0,051 0,058
? 0,5 0,024 0,036 0,044 0,056 0,062
% / /\ ‘ 0,3 0,031 0,044 0,052 0,062 0,067
0,2 0,037 0,049 0,057 0,066 0,07
Tabnuua B-G2
3HayeHne koadbbuumneHTa d,
Bua sakpenneHus Ue = Ripa / Rips [Mpu I/h
2,0 1,5 1,0 0,75 0,5
e Kb 1,0 0,014 | 0,022 | 0,028 | 0,037 | 0,042
0.7 0,017 0,026 0,032 0,04 0,045
0,5 0,021 0,03 0,036 0,043 0,048
'_ //// // / 0,3 0,026 0,035 0,041 0,047 0,051
0,2 0,031 0,039 0,044 0,05 0,054
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Tabnuua B-H2

3HaveHue KoadhduumeHTa d,

Bupg sakpenneHus e = Ripa / Rips [Mpu I/h
2,0 1,5 1,0 0,75 0,5
DSBS ES 1,0 0,011 | 0,018 | 0,024 | 0,033 | 0,039
0,7 0,014 | 0,022 | 0,028 | 0,037 | 0,042
0,5 0,017 | 0,025 | 0,032 | 0,04 | 0,045
0,3 0,022 | 0,031 | 0,037 | 0,044 | 0,049
0,2 0,027 | 0,035 | 0,041 | 0,047 | 0,052
Tabnuua BI2
3HayeHuve koadduunenTa ds
Bup 3akpenneHus Ue = Ripa / Rips Mpwn I/h
2,0 1,5 1,0 0,75 0,5
1,0 0,009 | 0,015 | 0,021 0,03 | 0,036
0,7 0,011 | 0,019 | 0,025 | 0,033 | 0,039
0,5 0,014 | 0,022 | 0,028 | 0,037 | 0,042
0,3 0,019 | 0,028 | 0,034 | 0,042 | 0,046
0,2 0,023 | 0,032 | 0,038 | 0,045 | 0,05
Tabnuua b-J2
3HayeHue kospduumeHTa d,
Bug 3akpennexus te = Ripa / Rips Mpu I/h
2,0 1,5 1,0 0,75 0,5
’;///// 1,0 0,023 | 0,046 | 0,071 | 0,122 | 0,18
0.7 0,032 | 006 | 0,091 | 0,156 | 0,227
7 0,5 0,042 | 0,077 | 0,113 | 0,195 | 0,28
L 0,3 0,062 | 0,108 | 0116 | 0,269 | 0,381
0,2 0,083 | 0,142 | 0,208 | 0,344 | 0,488
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Tabnuua b-K2

3Ha4veHue koapuumeHTa d,
Bupa 3akpennenuns te = Ripa / Rips Mpwn I/h
2,0 1,5 1,0 0,75 0,5
(SIS 1,0 0,021 0,038 0,056 0,091 0,123
0,7 0,028 0,049 0,07 0,11 0,145
0,5 0,035 0,061 0,085 0,13 0,167
Zz 0.3 005 | 0082 | 0112 | 0,162 | 0,202
0,2 0,064 0,103 0,136 0,19 0,234

Tabnuua BL2

3HavyeHune koahduumeHTa d2
Bug 3akpenneHuns te = Ripz / Rips Mpu I/h
2.0 1.5 1,0 0,75 0,5
£ 1,0 0,015 0,029 0,044 0,073 0,102
0,7 0,021 0,038 0,056 0,09 0,122
0,5 0,027 0,048 0,068 0,108 0,142
0,3 0,039 0,066 0,092 0,138 0,176
0,2 0,052 0,084 0,114 0,165 0,206
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6. AOJITOBEYHOCTb

6.1. OBbLme nonoxeHus

OCHOBHbIM (hbaKTOpOM, BRVSAKOLMM Ha AOSITOBEYHOCTb KNafku, ABMAETCA CcTe-
NeHb, OO KOTOPOW OHa HachiljaeTcs Bnaroi. Knagka MOXeT HacbllWaTbCs Brarou
HanpsiMyio OT AOXAA, UMW NMOCPEACTBOM NEPeMeLLeHMs Bnarv Bsepx ot yHOAMEHTOB

UMY B TOPU30OHTaNbHOM HanpaBneHun OT 3acbinku (AN cryvas ¢ rnoAnopom rpyHTa).

HapykHas knagka B ropas3go MeHbLUel cTenenu MoxeT ObiTb MnofBepxeHa
HacbILLIEHWUIO BNaroi B crnyyae, ecnu rno nioCKOCTU CTeHbl ByAyT NpeayCMOTPeEHb! Bbl-
CTynawLMe 3nemMeHTbl, YToObl 0TBECTU cOeratoLlyo Bogy OT y4acTKOB CTEHbl, pacno-
NOXEHHbIX HUXe. [puMepbl TakuxX peLLeHui:

— CBECbI KPOBNU UMY NapaneTHbIe MMuTh;

— MOAOKOHHbIE OTNMBbLI C KANenbHUKamu;

— KapHu3bl UNU OTNUBLI B COCTaBE LUTYKaTYpHbIX hacagos Unv no H13y y4acTKos

dacagos, 00NULOBaHHBIX NIIMTKON UNKW gpyruMmu cnabonpoHuLaemMsiMuy 0bnvLOBKamMu.

Knagka ¢ NMPAMOYrofbHbIMU 3anafakolMy LLBaMU MOXET yBENUYUTL NOCTYNNe-
HUe BoAbl C NOBEPXHOCTU CTEHLI B €€ TeNno, YBENUYMBasA PUCK pasMOopaXXKUBaHUA. Takum
06p830M, 3anajgawuime Webl He peKoMeHOYyKTCAa AnA Hap)I}KHOﬁ Knagky U3 kepamu4e-

CKOrO Kupnuya npu HU3Kon mapke kupnuya no moposocrtonkoctv (F50 n meHee).

HenpoHuuaemble NoKpbITUS, HANPUMEP OKpacka No knagke, obnuuoska NANTKON,
NnoTHas LUTYKaTypKa, MOryT NPUBECTU K 3aCTavBaHUIO Bnaryv BHYTPU KNagku B criyyae,
ecnu Bnara NpoHMKaeT 3a 0ONNLIOBKY B pe3ynbTaTe HEKOPPEKTHON [ETANUPOBKUA apXu-

TEKTYPHbIX Y3510B UITN HEKa4Ye€CTBEHHO BbINOJIHEHHOIO MOKPBITUA NO Krnagke.

HapyxHas knagka obblMHO OyaeT HaxoguTbesi B Dofiee Cyxom COCTOSIHUM npu
YCTPOWCTBE [OCTATOYHO MOPUCTON LUTYKATYPKW MMM BEHTUNUPYEMOW OOINMLIOBKM Ha
noAcucTemMe, HanpuMep U3 NPUMPOAHOro KaMHsa Unu dacagHbix NaHenen u3 pasnuyHoro

Martepuana.

I'IpomepsaHme B BOAOHAaCbILLeHHOM 1N 6nw3xomy K BOOOHaCbILWEeHHOMY COCTOA-
HWKO MOXET noBpexxnaTb Kak KaMHW, Tak U paCcTBOp B 3aBUCMMOCTU OT UX BOCMPUNMYN-

BOCTM K TAKOMY BUZY PaspyLUEHUS.

PacTBopHble WBLI U gpyrve maTtepuansl, coagepxalune nopTnasgueMeHT mMoryT
nogsepratbcsi CynbaTHOM arpeccuu npu yCnoBuu, YTO KNafka OCTAeTCs BaXKHOW

ANUTENbHLIA NEPUO BPEMEHM U pacTBOpMMbIE Cynbdatsl NPUCYTCTBYIOT B AOCTATOY-
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HOM konuyecTBe. BomopacTeopumble cynbaTbl MOTYT COAepXaTbCsi, Hanpumep, B He-

KOTOPLIX BUOaX KAMHEN.

CynbaTtHas arpeccusi NPUBOAUT K yBEMNUUYEHMI0 obbema 1 paspyLUeHuo pac-
TBOpa M3-32 peakuyn MeX4y pacTBOPUMbLIMU CynbdaTtamut U TpexKarnbLUeBbliM anioMu-
HaTOM B COCTaBe MOPTNaHALEMEHTa B NPUCYTCTBUM BOAbI. B xoae peakuuu obpasyeTcs
KarnbLeBblil cynchoaanMHaT (STPUHIUT), MPOLIECC COMPOBOXAAETCSH YBENUYEeHUEM
obbema, NpUBOASLLMM K TPELUMHOODpPa3oBaHUIO, PacTBOP HayuHaeT ockbinathced. B
XyALeM criyyae yBenuyeHne obbema LUBOB MOXET MPUBECTU K NepekallMBaHuio unm

NOBOPOTY (hparMeHTOB KNazKu.

[onroBeYyHoCTb Knagku ANs YCIIOBUM NOMEPEMEHHOT0 3aMOpPaXKUBaHUA U Cyrb-
(haTHOI arpeccun 3aBUCUT OT KAYeCTBa, Kak KaMHel, Tak U pacTBopa U YCrOBUIA IKC-
nnyatauun. Cnegytowmne hakTopbl BIUSIOT HA BO3MOXHYIO BEPOSTHOCTb NMOBPEXAEHUS

Knanku:

— BO3JENCTBUE aTMOCHEPHbIX (haKkTOPOB;

— BO3[ENCTBUE arpeccuBHbIX cpef, B TOM YUCIE arpeCcCUBHOrO IPYHTA;

— KOPPEKTHOCTb NpopaboTKu KOHCTPYKTUBHLIX AeTanei u ya3rnoe C LEenblo Hepo-
NyLEeHNA BOAOHACHILLUEHUS KNaaku (MOMHOro U YacTUYHOro);

— Hanu4yne nepemeHHoro Yl B B KOHTaKTe C KnaaKomn.

[Mpn npoekTupoBaHun cnegyet obpaTuTb BHUMaHUE Ha BbIOOP BMAA KaMHEN U
pacTBopa B cnefylowmx (Mnv nogobHbIX) MECTax HapyKHbIX CTEH, rae Knagka MOXeT
OKa3aTbCs BMNaXXHOW (B TOM YUCHNE B TEYEHWE NPOLAOMKUTENBHOIO Nepuoaa BpemeHu):

— noj NoAOKOHHUKaMW, Mo napaneTHbIMU NAnTamu, oTIMBamu;

— B OTAEMNbHO CTOALUMX CTEHAx, CTEeHaxX C NOAMOPOM rPpyHTa, napaneTtax, BblTSX-
HbIX TPyDax KaMMHOB;

— HWXe Cros rypousonsumu, oKono CriiaHUpOBaHHOW NOBEPXHOCTU IPYHTA, B
yHOameHTax, konoguax u kKamepax;

— Ha y4acTkax ¢ nepemeHHbim YIB.

CTeneHb BOAOHACLILEHHOCTU KNaAKU HWKE YPOBHSI YCTAHOBKW MMAPOU3ONSALIMN
WY OKOMNO YPOBHS CNII@aHWPOBAHHON OTMETKU 3eMnu OyaeT 3aBuUCETb OT KOHKPETHbIX
ycrosuii nnowaaki. KameHHas knagka ropasgo MeHblle nofsepikeHa npobrnemam Ha
nnowjagkax, raoe opraHnM3oBaH OpeHax U Boda oTeeaeHa. Ecnv nnolwanka nogronneHa
u (Unu) Knagka B YPOBHE OTMETKU MMAHMPOBKM HaxoOMTCA B YCMOBUAX HAaChILLEHUS
Bnaron, To noabop Matepuanos KnNafky creayeT BhiMOMHATL C YY4ETOM (hakTU4eCcKmX

YCIIOBUA.
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OTMOCTKM, MOLLEHbIE MOBEPXHOCTH, NMPpUMBbIKaOLLWE K Knagke, cnegyet 3akna-

AbIBaTb C YKITOHOM, YTODBLI OTBECTYU BOAY OT KNNagku.

Ha y4acTtkax knagku, roe paccTosiHue Mexay crnoem rupousonsauun n ypoBHeEM
NNaHUPOBKM npeBbiliaeT 150MM, Hanpumep, Ha y4acTkax C YKMOHOM MiaHUPOBOYHOM
NOBEPXHOCTU, BHYTPEHHSAA BEPCTa KNaAKM MOXET OKasaTbCsl B yCroBUsX paboThbl C y4e-
TOM Harpys3ku OT nognopa rpyHta. B HekoTopbIx cnyyasx Boga MOXeT nocTynaTb B TENO
CTEHbl, NPUBOAS K PUCKY pasMOpaxvBaHus, CynbmaTHOM arpeccuu, nossneHno cone-
BbIX NSATEH, BbIMbIBAHUIO U3BECTM U OKpaLLMBAHWIO BHELLUHEW BepcTbl. HaHeceHne rua-
POU3ONALMMN Ha YaCTb CTEHbl, KOHTAKTUPYIOLLYIO C TPYHTOM 3achifnku, No3sonseT nsbde-

KaTb BOSHUMKHOBEHWA OAHHbIX I'Ip06J'IE.‘M.

KL‘Ipl’]W—I M KaMHW NyCTOTESbIE U3 nopwsosaHHoH KepaMWUKK NPpUMEHATE B MOKPbBIX

noMeLleHnAax U nogBanax 3anpeLlliaeTcs.

[Tpu ncnonb3oBaHUM UX B LIOKOMbHbLIX y4acTKaxX CTEH BbilLe OTMOCTKM U BO BnaX-

HbIX MOMELLUEHNAX HGO6XO,EI,MMO obecne4ynBaTb HaOeXHyr rmapomn3onAaunio.

7.2. BosgencTeue norogHbix hakTtopos
CnegyeTt yunTbiBaTb, YTO pasHble 3MEMEHTbI OHOrO U TOro Xe 3[aHus MoryT
noABepraTbCs PasHOW CTENEHU YBMaXXHEHUS. JTO MOXET BNUATL Ha BbIOOp mMartepua-

OB, B TOM HUCHe yTennuTens.

[na MecT, NoABEPKEHHbLIX CUMBHOMY YBAXHEHMI0, PEKOMEHOYETCA YCTpanBaTh
KapHU3bl 1 Apyrve BbICTynarLlme anemMeHTbl. Ecnu Takue Meponpusitusi UCKNYaTCs
C Uenbio acTeTvdeckux TpeboBaHwuii unv no APYrvM MpuYMHaM, HeobXoauMMO y4ecTb

PUCK MOBbILLEHHOIO YBIa*XHEHUA.

7.3. [lonepeMeHHOE 3aMmopaXxusaHue n oTTansaHne

HouHble 3aMOpO3KM pacnpoCTpaHEHbl AaXe NPpU MArKUX 3uMax, ropu3oHTasnbHbie
NOBEPXHOCTU CTEH Nerye BCero oTAakT Tenso. Takum obpasom, Knagka 4yacto Haxo-
OUTCH B YCNOBUSX TeMNepaTyp OKono Hyns. Huskas TemnepaTtypa cama no cebe He sB-
NAETCA NPUYNHON NOBPEXAEHMS KNagKu, OnacHOCTb NpeACcTaBnseT 3aMmep3aHue Knaga-
KW B Criy4ae ee BOLAOHACHILLEHHOCTY (faxe YaCTUYHOR), Koraa BoAa MOXET 3aMep3HyTb
¢ obpasoBaHnem nbaa BHYTpY Tena knagku. Korga sofa nepexoauT M3 XUAKoro cocro-
AHUA B TBEPOOE, OHA pacLUMpPsieTCa W BbI3bIBAET AOMNOJSHUTENbHLIE HaNpsXeHUsa B
knagke. MNoatomy Ans HapyXXHOW Krnadky AOSPKHbI MCMONb30BaThbCs MaTtepuansi, obna-
AarLine MOPO30CTOMKOCTLIO, €Crn HE NPEANPUHATLI APYrMe 3alUUTHbIE MEepbl NPOTUB

€€ UHTEHCWBHOTIO yBINaXHEeHUA.
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OcobeHHO BHUMATENbLHO criegyeT NoaxoAuTb K BbIOOPY KAMEHHbIX MaTepuanos
1 pacTeBopa, ecriv Knajaka NnofABeEPraeTcs BO3AENCTBU NPOTUBOrononeaHbIX peareHToB
Unn ecnu 3gaHue pacnosiokeHo B paloHe C HebnaronpuUATHbIMU KIUMaTUYECKUMMU

YCNOBUAMMU.

7.4. Kepamuyeckue matepuansi

[Ansa KepaMunyeckux KamHeh HW NPOYHOCTb, HU BEMMYUHA BOAOMOrMOLLEHUA He
ABNAETCA HAOEXHbIM OPUEHTUPOM ANS ONpefdeneHus CTENeHM MOPO30CTOMKOCTU U
€0UHCTBEHHbIM HaAEXHbIM KPUTEPUEM ABMAETCH ONbIT NPUMEHEHUS KAMHEN ONS Knaa-

KW B KOHKPETHbIX KIMMMaTU4ECKNX YCITOBUAX.

Ecnn npegnonaraeTcd, 4TO Krnagka Gy,EI,GT HaxoguTeCAd B BOAOHAaCLILLEHHOM CO-
CTOAHUM B YCIIOBUAX NMONepemMeHHOro samopaxXnBaHua U oTTaMBaHua crnegyeT UCnofb-

3o0BaTh kKaMHU mapku F75 u Beiwe no TOCT 530-2012.

7.5. CynbaTHasa arpeccus

McTouHnkom cynbdaTtos MoryT ObiTb IPYHTOBbLIE BOAbI, TPYHT, B TOM YUCNE UC-
KYCCTBEHHbIE 3acbInku, NpUMbIKaOLWNE K Knagke, AbIMOBbIE rasbl, a TakKe Kepamuye-
CKUE KaMHW ¥ 3anonHuTens. KonnyecTso pacTBOpMMbIX COMNEN, KOTOPbIE MOryT NonacTb
B KNnafKy, 3aBUCUT OT UHTEHCMBHOCTU CMadMBaHMs BOAOW U MPOHULIAEMOCTU KragKu.
[MosTomy B npoekTe criefyeT npefycMaTpuBaTh YCTPOMUCTBO MMAPOM3ONALMOHHbBIX Npo-

CIoeK 1 No BO3IMOXKHOCTU OTBeAEeHNA BOObI OT KNaaku.

BosHuKHOBEHNE CynbaTHOR arpeccun No OTHOLUEHWIO K KNafo4yHOMY pacTBopy
BO3MOXXHO NpW Hanmu4iuu pacTBOPUMbIX CynbdaToB NpW YCnoBuM, YTO Knagka oyaer
OCTaBaTbCH BaXXHOW B TEYEHUE ANUTENbHOrO NEpUoAa BPEMEHMU:

— ANSA OTAENbHO CTOSALLUX CTEH;

— CT€H C NoAMNopoM rpyHTa, HUXE YPOBHSA MMOPOU3ONALMOHHON MeMbpaHbl, OKo-
10 NOBEPXHOCTN NNAHUPOBKMY;

— Ansa hacafioB C MHTEHCUBHbLIM YBMaXXHEHNEM KOChIM AOXAEM.

B Takux ycnoBuax cnegyet NpuMeHsATb BbICOKOMapOYHble KiagoyHble pacTBOpbI

Ha OCHOBe MopTiaHAgLEeMeHTa unn cynbgaToCTOMKOro NopTrnaHaLeMeHTa.

7.6. ApXUTEKTYPHbIE AeTanu 3gaHus
B cTpemneHun K acTeTM4ecKon BbIpa3TESIbHOCTY B NPOEKTE MOTYT BbIMOMHATLCS
apPXUTEKTYPHbIE AeTanu U 8NeMeHTbl, KOTOPbIe MOryT MPUBECTU K MOBbILLEHHOMY MECT-

HOMY yBRaXXHeHulo knagku. Kak pesynbTaT Knagka MOMXET OKasaTbCA M3DbITOYHO
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YBNaXXHEHHOM UNU HaCLITUTLCS BRaroi, Npyu 3TOM YBENUYMBAETCA PUCK paspyLLEeHUs
UMW NOTEPU 3CTETUYECKUX CBOWCTB MPU pasMopaxkuBaHuu. Ha Takux yyacTkax Knagku
crnepyeT BblbupaTth Donee OONrOBEYHbIE KaMEHHbIe MaTepuansl U pacTBopbl, YTO MO-
XET B CBOK OYepedb NMoBNUATbL Ha BblOOp martepuanoB Ans Bcero 3aaHus. [Npumepsi
APXUTEKTYPHbIX AeTanei v 3NEMEHTOB, BbIMOIHEHNE KOTOPLIX NMPUBOAMUT K MOBbLILLEH-

HOMY NoKansHOMY YBRaXXHEHMIO:

— 3arnybreHHbIE OKHa C YCTPOMCTBOM YKIOHa B KfNagke B paloHe NMO4OKOHHUKE;

— MAOCKNA NOAOKOHHUK;

— He[oCTaToOYHas UMM OTCYTCTBYIOLLASA BENUYMHaA cBeca Kpbilln Y OPOHTOHA;

— DonblUMe NMOCKOCTM OCTEKIEHUsa unu obnuuoBKK knagkm Bes ycTponctea Kap-
HM3a MOHM3Y y4yacTka C LEenbl OTBECTU cOerawLllytd BOAY OT HUKEPAaCNONOXEHHON
Knagaku;

— obnacTu oWTyKaTypEHHOW CTEHbI, MPUMbIKAIOLLEN K HEOLUTYKaTyPEHHOW Knaake
1 3arnybreHHble NO OTHOLUEHUIO K Her Be3 co3gaHus COOTBETCTBYHOLLEN U30NAUUN Ha
CTbIK& y4acTKOB WM Apyrux crnocobos Ans npeaoTBpalleHus NOCTYNNEeHUs BoAbl 3a
LUTYKaTYypKYy;

— BEepTUKanbHasi NMOBEPXHOCTb C OOMULIOBKAMU MPU YCIOBUWU, YTO €€ HUDKHUIA

Kpa|71 HE BbICTyNaeT Ui BbICTYNAET HE3HAYUTENBHO Had Kﬂa,ﬂ,KOI;l HWXe.

7.7. Bulbop Mapku kamHs 1 pacteopa rno TpeboBaHusiM JONTOBEYHOCTY
Mapky kamMHel no MOpPO3OCTOWKOCTW paHee HasHadanu no Tabn.1 CIl
15.13330.2012 (F75 — onsa Hapy>XHoro crosi TpexcnonHbix cteH, F50 — ana asyxcrnon-

HbIX CTEH). Ha cerogHawHWin oeHb 3Ta Taﬁnwua nepecMmaTpueaeTCA.

CornacHo CI1 28.13330.2012, n.7.5. mapka Knago4yHOro pacreopa Nno MOpPO030-
CTOMKOCTU MpuHUMaeTcsa no Tabn. XK.2. kak ans 6eToHa Mapky No BOAOHENPOHULAEMO-
ctn W4 Ha noptnaHguemeHTe. OnbiT JONTOBPEMEHHON HAAEXHOW 3KCnnyaTauuyM KOH-
KPETHbIX MaTepuaroB B KOHKPETHbIX KITMMaTUYECKMX YCITOBUSIX MOXET CIYXWUTb LIEH-

HbIM PYKOBOZASILLIMM MPUMEPOM NO BbIOOPY MaTepuanos.

Bce ykasaHHble pekoMeHgaummn OTHOCATCS K 3aTBEepAEBLLel knaake. B npouecce
CTpOMTENbCTBa KamMHUW, PacTBOP M CBEXas Knagka moryT TpeboBaTh LOMONHUTENbHOM

3alNThbl.
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PekomeHdayuu o ucrnonb308aHu HamypanbH020 KaMHS.

Bbibop Tuna HaTypanbHOro KamHs 0BObI4HO OnpeaenseTcss 3CTeTUYECKUMU Co0B-
paxeHuamu. [pyu 3TOM HaTypanbHbIi KaMeHb AOMKeH obnafaTthe AOCTATOMHOW AOMro-

BEYHOCTBLIO ANA NPUMEHEHUS B KOHKPETHbLIX YCMOBUSIX.

HonroBe4YHOCTb KaMHS [OMKHA ObiTb AONOMHATENBHO U3yHeHa NPY NPUMEHEHNH
€ro Ana KapHU30B U MOSACOB, NOAOKOHHUKOB, NapaneTHbIX NIUT, a Takke ANS COXHbIX
KNUMaTU4YEeCKUX YCroBUN — NpUBPEXHBIX PANOHOB U PAaiOHOB C MOBbILLEHHOW BNAXHO-

CTblO.

Ocobylo OCTOPOXHOCTL CreayeT MPOSiBNATL MPU UCMONL3OBAHUU KaMHel, Ans
KOTOPbIX HET OMbITa MECTHOro NpuMeHeHus. leTporpaduyeckuil aHanms, KayecTeeH-
Has reonoryyeckasi MHTEPNPETaLUs, OMbIT KNaA0YHbIX PaboT MOryT NOBMUATL Ha pe-

LLEHWE NO NPUMEHUMOCTU KaMHA.

COeratowjast ¢ u3BeCTHsiKa BOJa MOXET BbiTb arpeCCUBHOM MO OTHOLLEHMIO K
NeCYaHuKy, HEeKOTOPbIM BUAAM rpaHWTa M HEeKOTOpbIM Bugam kupnuya. KombuHaums
KNnafo4HbIX Matepnanos AOMKHa ObiTb COOTBETCTBYOLMM 06pasom nogobpaHa, 4Tobbl
WCKIIOYNTb AaHHbIV BUA arpeccun. Takke BO3MOXHO COOTBETCTBYIOLLEI OeTanMpoBKon
Y3710B MCKNIOYUTL YBNAXHEHNE HMKEPaCMONOXEHHbIX Y4aCTKOB Kaku BOLoW ObiBLUEH

B KOHTGKTe C M3BECTHAKOM.

7.8. 3amTa oT KOppPO3uM IMEMEHTOB hacafHON 3KCMO3NLMM

MeTannuueckue anemeHTbl B KNafke OTKPLITON 3KCMO3ULMW, BLIXOAALME Ha da-
caj 3faHus (Hampumep, cTalibHble NEePeMbINKY), 3aLLMLLAKTCS OT KOPPO3UU COMNacHo
n.5.5.2,5.5.4,55.8 Cl 28.13330.2012:

«MPOTEKTOPHbLIMW MeTaJINMUYECKUMU NOKPLITUAMWU, HAHOCUMbIMUN METOOaMU ropsa-
HYEro Unu XonogHoro UKMHKoBaHusa Unu ra3oTepMmUYEeCcKOro HanbleHms (B NOMeELlEeHNAX C

BMaXHbIM 1 MOKPbLIM PEXUMOM 1 Ha OTKPLITOM BO3AyXe)»;

(<KOM6HHMpOBaHHbIMM NOKPbLITUAMU (ﬂaKOKp&lCOLIHbIMM no MeTannm3aumoHHOMY

CIIOK0 Mpu CPpeAHEN CTENEHN arpecCMBHOTO BO3LENCTBUS CPe/bl)»;

«XOnofHOe UMHKOBaHWE» — 3aLUUTa OT KOPPO3UW LIMHKOHAMOMHEHHBIMU KOMMO-
SULMAMU, HAHOCUMBIMU Ha MOBEPXHOCTb METana MeTo4amu, UCNonb3yeMbiMuU s Na-
KOKpaco4HbIX Matepuarnos: cnocobamu nHeBMaTU4eckoro unu 6e3so3ayLLIHOro pacrbi-

NEeHWA, OKyHaHneM, KUCTbH, BarMKom».
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CornacHo n.7.8 CI1 28.13330.2012 cTanbHble AeTanu B KaMeHHO Krnagke
AOMKHbI ObITh 3aLUMLLEHBI OT KOPPO3UM B COOTBETCTBUM C TpeBOBaHNUSMU pasgena 5.5
CI 15.13330.2012.

Cornacvo n.5.5.11 CIl 28.13330.2012 chacagHble 3MeMeHTbl OTHOCSTCS MO
YCNOBMAM BO3AEUCTBUS OKpYXKaloLen cpeabl K rpynne | (BnaxHOCTb BO3AyXa U Temne-
paTypa COOTBe’TCTByeT YCINOBUAM OTKPbLITOW 3KCMO3ULMMK, CTENEHb arpeccUBHOro BO3-
AEVCTBUSA Cpeabl — CPefHearpeccuBHas, CTanbHbIE 3MEMEeHThI, aKcnnyaTupyemblie Ha
OTKPbITOM BO3ayxe, 6e3 06eTOHMPOBaHMS), COrnacHo npunoxexus K, Tabn. K.1 npeay-

CMaTpuBarTCs cnegyoLlme cnocobbl 3almThbI:
1.Mopsvee UMHKOBaHWE TONLMHOK B0 MKM.

2.X0noAHoe LMHKOBAHWE LIMHKHAMOMHEHHBIMU KOMMO3ULIMSIMM ToniwunHon 120-
150MKM.

3.KOM6MHL‘!DOB3HHOE NOKPbITUE — XONoAHOE UWHKOBaHME LWHKHaMNONHEHHbLIMMN

komnosuumamu lla unu llla (tonwmroit 80-100 Mkm).

7.9. 3aluUTta oT KOpPpPOo3nU KPenexXHbIX CKoB, CETOK, rMBKUX CBA3el

o aHanornm co CTeHOBBLIMU NaHENAMM CBA3N ABYXCIONHBLIX CTEH OTHOCHTCS K [V
rpynne cm. CI1 28.13330.2012, n.5.5.11, tabn. 1.1 (memnepamypa om rnonoxumers-
HbIX 8HYMPEeHHUX 00 KITUMamu4yecKux HapyxHbiX, 06pazosaHue ha3oeol nneHKU ena-

2U & MoYKe pocChbl, cmerneHb 8030elicmeus — cpeOHeazpeccusHasi).

CornacHo npunoxenus K CIT 28.13330.2012, Ttabn. K.1 npegycmaTpuBatoTcs
cnepyroume cnocobbl 3aLuThbl ANs rpynnsl ceasel 1V no 1abn. U.1:

3aMOHOMMYMBaHME NPV HANMVYUK 3aLUUTLI MO BapUaHTaM:
1.l'opsvee UMHKOBaHME TONLUMHON BOMKM.

2.X0onoAHoe LMHKOBAHUE LMHKOHAMOTHEHHBIMY KOMnosmumamMmu TonimuHon 80-
100 MKMm.

3aMOHOMMYNBAHME OCYLLECTBSETCS MENKO3EPHUCTBIM BETOHOM (KnagoyHbIM
pacTBopoMm) Mapku no BoAoHenpoHuLaemoctit W4, ToNLWMHA 3aLUMTHOTO Cros BeToHa —
He meHee 20 MM (n.5.5.13 CIM 28.13330.2012).

AxanorunyHble TpeboBaHus cogepxatest B ClM 15.13330.2012: .

A.8. ina aByxcnoiiHbix cTeH 6e3 Bo3ayLLUHOro 3a30pa [onycKaeTCcs NpMMeHeHue

CBS3EI 1 CETOK M3 OLMHKOBaHHOM cTanu. Heobxogumas TonwmHa aHTUKOPPO3NOHHOTO
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MOKPbLITNA onpefensaeTca B NPOeKTe C YYETOM KIMUMAaTUYECKUX OCODEHHOCTEN U cTene-

HW arpecCcuBHOCTU Ccpefbl.

CB£31, BbINOMHEHHbIE U3 NOJIMMEPHBIX MaTepuanos, A0MKHbl UMETb paspelle-

HWEe Ha uX NPUMEHEHUE B COCTaBE MHOIOCIOWHbBIX CTEH.

Takum obpasom, Ansa cryyas TPEXCMNOMHbLIX CTEH B BUZY OTCYTCTBUS 3aMOHOMM-
YMBaHUA CBA3ell B Npegernax BO3AyLIHOro 3a3opa 3aliuta MOXeT NpUHUMATLCS B BUAE
MPUMEHEHUSI CBA3EN M3 KOPPO3MOHHOCTOMKUX CTamnen, CBA3eN U3 KOMMO3UTHLIX MaTe-

puanos.
Takke cornacHo CIM 28.13330.2012:

[.2. CeTku, yknaabisaembie B HapYXHbIil CION KNamKku, MOTYT BbIMOMHATLCSH U3

OLIMHKOBaHHOW cTanu.

Brabl HU3KONErMpoBaHHbIX CTanei Ansl CPefHe- U CUMbHOArPECCUBHBLIX CPes Mo
Tabn. LL.5 CIM 28.13330.2012, 10XCHA, 15XCHA, 10XHAM, 10XAM. donyckaeTcs
NPUMEHEHNE HepXaBeloLlen cTanu 3apybexHbix npoussogutenein mapok W1.4571,
W1/4401 (A4) (DIN 10088).

BonTbl, ranku, BUHTBI U T.N. AOMKHbI UMETb TAKOM e YPOBEHb 3aLUUTbI, KaK W
KOHCTPYKTUBHbIE 3MEMEHTbl C KOTOPbIMUA OHU UCMOSb3YITCH, a Takke ObiTb C HUMMU
COBMECTVMBbI, T.€. CrelyeT y4nTbIBaTb BO3MOXHOCTL 0Opa30BaHUs aNeKTPOXUMUYECKO

KOPPO3UN.

9.33. ['Mbkune cBA3N B TPEXCIOWHBIX CTEHAaX C BHYTPEHHWUM CrOEM U3 yTennuTens
AOITXHbI BbINOMHATLCA U3 HEPXKABEIOLLEN UM KOPPO3MOHHOCTOMKOM CTansiMu, a Takke

13 NOIMMEPHBIX KOMMO3WULMOHHbLIX MaTepuasnos (Tuna buiickux aHkepos).

CoeanHeHns cnMBoOB ABYXCIIOMHBIX CTEH OCYLLECTBNAETCS OLMHKOBAHHBIMU WY
noSiMMepHbIMU (623anbTONNACTUKOBLIMYA UMW CTEKIONACTUKOBLIMU) CETKaMMU. BepTu-

KarnbHbI LLOB MEXAY CrosMM JOMKeH GbiTb 3aMoHEH pacTBOPOM.
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