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1. BBEAEHUE

Hactoawun Hay4dHo-TexHuyeckuin ot4yeT pa3paboraH B COOTBETCTBUM C OEW-
CTBYIOLL|E HOPMATUBHO-TEXHUYECKOW JOKYMEHTaLMEN U pernaMmeHTupyeT npuMmeHeHne
MaTepuanos, paspaboTaHHbiX 1 Bbinyckaemblx OO0 «Kupnuynbiin 3asonq EPAEP» B
COOTBETCTBUM € TrOCYAapCTBEHHLIMU CTaHOapTaMu UNU TEXHUYECKUMWN YCIOBUSMU,

YTBEPHKOEHHBIMW B YCTAHOBNEHHOM MOpAOKE.

B HayyHO-TEXHUYECKOM OTYEeTE AaH aHanua UCCRedoBaHWi Krnagku U3 rnopuso-
BaHHbIX KPYNHOOPMATHbIX KEPaMUHECKMX KaMHEN C y4eToM ee 0CODEHHOCTEN, CBsi-
3aHHbLIX C OTNUYAKLLUUMUCA MPOYHOCTHBIMUA XaPaKTEPUCTMKAMU B PA3NUYHBIX Hanpas-

neHnax.

Knagka u3 KpynHOpOpMaTHbIX KepaMUYECKUX KaMHEW MPUMEHSETCS CpaBHU-
TENbHO HEAABHO, U ANA onpefeneHns eé pacyeTHbIX XapakTEpPUCTUK HET AOCTaTOYHbIX
cBe/leHuid. PacyeTt KonuM4yecTBO 3aBOL0OB-U3rOTOBUTENEN STUX UIAENUIA, U YAcTo pacno-
JI0XKEHWEe NYCTOT U NeperopofoK KaMHs 3Ha4YUTENIbHO OTNIMYAETCS, YTO COOTBETCTBEHHO
BJIUSET Ha pacyeTHbIe CONPOTUBMNEHUA KNaaKM UX 3TUX KamHen. [1osTomMy usyyeHue un
aHanu3 OCHOBHbLIX XapaKTepUCTMK Knaaky U3 Usaenui pasHbiX UarotosMTenen nomoryT

B pe3ynbTaTe CpaBHEHUs clenaTtsk 6onee npaBunbHbIe BbIBObL.
B naHHoi paboTe npoBefeHb! cneayolve MccneoBaHus:

— OMNpeAerieHne NPoOYHOCTU KNaaKku Ha pacTsKeHue.

Mo pesynbTataMm UcnbITaHUS KNagku U3 KpynHoOpMaTHLIX KEpaMUYEeCKUX Kam-
Hen, Bbinyckaembix OO0 «Bunepbeprep Kupnuy», onpenesneHbl pacHeTHble xapakre-
PUCTUKU KNaAKW Ha pacTshkeHue (BbIMOSTHEHO BNEPBLIE B CTPOUTENLHOM NPaKTUKe).

Ot 3Hayenua B CI1 15.13330.2012 otcytctytor. Tabnuusl 11 n 12 B CII
15.13330.2012 faloT pacyeTHble 3HaYeHNUs TONbKO No pacTBopy (Tabn. 11) u ToMLKo no

KamHio (Tabn. 12);

— onpejerneHue NpoYyHOCTU KNaaKu Ha Cpes no pacTBOpYy Mo HenepeBA3aHHOMY
CeYEeHMI0 (BLIMNOSIHEHO C MCNOMb30BaHUEM KPYNHOMOPMATHbLIX KEPAMUYECKUX KaMHEN,

Bbinyckaembix OO0 «KupnuyHsiid 3ason BPAEPY;
— pacyeT KNaaKu CTeH npu usrube Ha BETPOBLIC Harpyaku.

HaHbl npennoXeHws No MNOBbILLEHUK OONTOBEYHOCTW OOMULOBOYHBIX CrOEB

HapY>HbIX CTEH.



2. KP4 1 KAMHW KEPAMUWYECKME «BRAER»

2.1. KpynHodopmaTHble NOPU30OBaHHbIE KEPAMUYECKUE KaMHWU U3roTaBNuBaloT
U3 CMECKU IMWH METOAOM nfiacTudeckoro gopmosaHua ¢ fobaBneHnem onunok Ans
Co3aHNa NOPU3OBAHHON CTPYKTYpbl yepenka. Kepamuyeckuin KameHb NpUMeHseTca
AnA BO3BeAeHWA HapyXHbiX M BHYTPEHHMX CTEeH WM obnagaeT XopoLmmu HU3nKo-

TEXHUYECKNMU, 3KONOTNYEeCKMMU U SKOHOMUYECKUMU CBOACTBAMMN.

KoaddmumeHT TennonposogHocTu Knaaky Ha obeidHom pacteope A = 0,13+0,29
Bt/m °C npu nAoTHocTM + 700-800 kr/M° oBecneunBaeT BO3MOXHOCTb npuMeHeHus

ABYXCNOMHOW KOHCTPYKLMWU HAPYXXHOW CTEHbl 6E3 AONONHUTENBHOMO YTENNEHWUS.

Mcnone3oBaHune kpynHOpopMaTHBIX KaMHEW ANs BHYTPEHHUX CTEH BbICOTOM 6O-
nee 3-x ataxen HeadekTusHo. B cnyyae ucnonb3oBaHus KpynHodopmMaTHbIX KamHen
BO BHYTPEHHMUX CTEHAX, y4acTKW C KaHanaMmu criefyeT BeINMOMNHATE U3 MOSMIHOTENOrO KMp-

nuya.

KpynHotopmaTHble kepamuyeckue kamHn, Beinyckaemble OO0 «KupnnyHsin 3a-

Boa BPAEP», umetoT cnegyrollyo xapakTepucTuky.
Mapka kamHst — M75+M125.

«Mapka» KpyrnHOMOpPMAaTHbIX KAMHEMN:
— Ha Topey = 0,5 + 0,8 Mla;

— Ha noxok = 3 + 3,5 MlMa.
Mopo3ocTonkocTb — He MeHee 50 LUKIoEB.

2.2. B xa4ecTBe HeCyLMX M HaBECHbIX 3AMEMEHTOB CTEH MCMNONb3YETCH Crneaymo-
LL|as HOMEHKaTypa KepaMuyeckux nopmu3oBaHHbIX KPYMHOOPMATHLIX KaMHel, npuse-

AeHHas B Tabnuuax 1 m 2.
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Tabnwuua 1

OBosHaqeHme HomuHarnbHble pasmepbl (MM) OBosHavetve |
Buo nsnenns BMuaa no
rocT OnvHa lupura | TonwuHa papmers
KameHb 0oBOopHbI
BRAER [1.380 KK 380 130 219 5.2 Ho
Kameib JOSAEH:I KK 510 130 219 7.1 Ho
BRAER [-510 '
KameHb kpynHodop-
marHbiin BRAER KK . 250 380 219 10,7 HO
CB-250
KameHb kpynHodop-
maTHblil BRAER KK 380 250 219 10,7 H®
CB-380
KameHb kpynHodop-
MaTHbin BRAER KK 440 250 219 12,4 HO
CB-440
KameHb kpynHodop-
maTHbln BRAER KK [ 510 250 219 14, 3 HO
CB-510
CpegHsis nnotHocTb 800 kr/m’

B kayectBe 0bnuuoBoYHOro Marepuana Mcnonb3yrTca cneayroume usaenns.

Tabnuua 2.
Bug usaenvs Obo3HayeHne HomuHaneHbIEe pasmepsbl (MM) OﬁOSHS*—IeHMTB. \
BUAE OnuHa WupuHa | TonuwmHa pasmepa
Kuprnuy kepamuyeckuin
nuueson BRAER FB «EBPO» 250 95 65 0,7 HO

«EBPO»

Knpnuy kepamuyeckuin
NULEBOI O UHaPHbIN KONMy 250 120 65 1H®
nycToTenksIn

Kupnuy kepamuyecknia
NUUEBOR YTONLEHHBbIR KYJy 250 120 88 1,4 HO
MyCcTOTEMNbIA [

CpegHss nnotHocTs 1200 krim®




Pacmeops! 015 knadku

2.3. [ins BO3BEAEHUA CTEH U3 KEPAMMNYECKUX KPYNHOMOPMATHbLIX KAaMHEN B 3aBU-
CUMOCTK OT TPebyeMmOol NMPOYHOCTW Knagku crefyeT NpUMEeHATs Mapku pacTBOPOB Mo
BPEMEHHOMY COMpPOTUBMEHWIO cxaTuio B kre/em®: 100, 125, 150. lMpumeHeHve ans
Knagxku l'IpO‘-{HI’:IX pacrtesopoB Oﬁ}(CJ‘IElBJ'IHBEETCH Hanu4ynem DOonbLLIOro Konv4ecTsa nyc-
TOT B KAMHE 1 TOHKWX CTEHOK (BbICOKas MPOYHOCTL pacTBOpa CHWKAET XPYNKoCTh nepe-

ropoAoK).

2.4. PactBop AofkeH obnajaTtb B CBEXEWU3roTOBNEHHOM COCTOSAHWUU MOZABUKHO-
CTbIO W BOOOYAEPXMBaAIKOLWEN CMOCOOHOCTLIO, 0becneYnBarLLMMN BO3MOXHOCTb MOMy-
YeHuA pOBHOIo PacTBOPHOIO LWBA, a B 3aTBEpPAEBLUEM COCTOAHUU UMETb HEOBXoANMYIO
NPOYHOCTb U PABHOMEPHYIO NAOTHOCTb.

[Mpu BbibOpe cocTaBa pacTBoOpa, a TakKe Npu U3rOTOBMEHWM, BbIOEPKKE U UCMbI-
TaHuu pacTBOPOB ANsA Knagku cnenyet pykosoacTteoatbea TOCT 5802-86 «PacTsopbi
CTpouTensHble. Metoael ucnbitanuay, Cll 82-101-98 «[lpurotoBneHune u npumeHeHue

PacTBOPOB CTPOUTENbHbBIXY.

2.5. KoHcucTeHuna pacteopa nogbupaercs B 3aBMCUMOCTU OT NMPUHATOro cnocoba
Knagkv. BeinonHeHve knagkn Ha ManonoABUXHBIX HE MNACTU4YHbIX pacTBopax He Ao-

MNycKaeTcH.

2.6. B Uuenax ymeHblUEHUA 3anonHeHus NycToT KaMHs pacTBOPOM NpW Knaake u
NOBBILLEHNA TEPMUYECKOro COMPOTUBMEHUS CTEH BO3BOAMMbLIX 30aHUNA, KNagKy CTeH
crneayeT BbINOMHATL Ha pacTBopax ¢ 0ocaakon ctaHgapTHoro koHyca — 70+90 mm. [Mpwn
pacyeTe TEnnonpoBOAHOCTM KNaAku AOMycKaeTcs NPUHUMATL rNyOuHY 3anoriHeHus

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

2. 7. TONMHbLI PACTBOPHbIX LLIBOB:
— 8+16 MM — pacTBOp LIEMEHTHO-U3BECTKOBO-NEecYaHbIn, B cpefHeM 12 Mm;

2.8. KpynHodhopmaTHbie KamMHW BbIMYCKAOTCA C HELWNUEOBaHHbLIMW MOCTENAMU

On4 Knagky Ha UeMeHTHO-W3BeCTKOBO-NeC4aHOM pacTBope.

2.9. [Ins knaaxu CTEH U3 KpynHoopMaTHbIX KEpaMUYECKNX KaMHEN Npu oTpuua-
TENbHbIX TEMNEpaTypax AOMKHbI NPUMEHSTLECA PacTBOPLI C XUMUYECKUMU MPOTUBOMO-
posHbiMm aobaskamu. lNpy atom Heobxoammo pykosoacTBoBaTthest ykasauuamu Cll
15.13330-2012, pasgen 10 u «llocobus No NpOEKTUPOBAHUIO KAMEHHLIX U apMOKaMeH-

HbIX KOHCTPYKUmMi (kK CHuI 11-22-81%)», pasgen 8.
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3. BKCMNEPUMEHTAJIbHbIE NCCIEAOBAHUA NMPOYHOCTU
KINAAKU N3 KPYTTHOPOPMATHbLIX KAMHEWN
13 MOPUIOBAHHOW KEPAMWKA MPU PACTSKEHUU

B HeapMupoBaHHbIX KNagkax npu U3MEHEeHUW TeMnepaTypbl U ycadke pacTeopa
BO3HUK3AKT IHAYNTEIbHEIE QEQJODMHUMM N TPELLUWHEI, OGyCJ’IOBﬂEHHbIB HU3KON Nnpo4YHO-
CTbHO Npu paCTﬂ;i'CEHMM. [MosTomMy npu pacuyeTe KaMeHHbIX KOHCTPYKLIMIA Ha TeMneparyp-
Hble BO3AEWCTBUSA 1 ycaaKy HEOGXOANMO OMPEAENATb NPOYHOCTb 1 AedOPMaTUBHOCTb
KNafKku C YYETOM BO3MONKHOTO MOSBNEHUS U PACKPLITUS TPELUUH B Nepuod akcnnyara-
umu, obecnevmsas 6e30nacHOCTb MO HecyLen CnocoGHOCTU, AONTOBEYHOCTY U HaaexX-

HOCTU 30aHUN.

B cBsasu c 3tum KOHCTPYKUMKM KaMeEHHbIX 34aHuin cnegyeTr pacCHuUTblBa&Tb Ha
Haubonee HESJ'[E]'OHPMHTHI:JG cny4yam paﬁorbl KNnaaky — pactaXxXeHue oT nencTensa Tem-

nepaTtypbl n BO3AENCTBNSA, BO3HU Kalwne npun ycagxke pacrtasopa.

B HopmaTtueHbix gokymeHTax (Cl1 15.13330.2012 «KameHHble N apMOKaMeHHbIe
KOHCTPYKUMKU. AKTyanuanposaHHas pegakuua CHull 11-22-81*», EN 1996-1-1 «Pacyer
U NPOEKTUPOBAHUE KaMEHHbIX KOHCTPYKLUMA» U Op.) 3HAYEHUss NMPOYHOCTU KNagku Ha
pacTsaXeHne faHbl TONbKO MO KaMHK unv pactsopy. PacdeTHble conpoTuBneHns oce-
BOMY PacTsOXKEHWUIO npu n3rmbe, cpese 1 rmaBHbIM PACTAIMBAIOLMM HANPSKEHNAM Npu
pacyeTe Knajku no nepeBssaHHOMY CEYEHMIO NPUHATbI HEMOCPEACTBEHHO MO KaMHH

AN pacTeopy.

KpyrnHodopmaTHbie KepaMnieckme KaMHU NyCTOTHOCTLIO 40 58% vMeloT BecbMma
HEOOHOPOAHbIE MOKa3aTeny MPOYHOCTX MO PA3NUYHbIM HanpPaBlEHUSM HE TONbKO Ha
pacTsaXeHue, HO U Ha cxartue. [NpoyYHOCTb KNafku U3 TakUX KAMHER CYLLEeCTBEeHHO W3-
MEHAETCA B 3aBMCMMOCTW OT HanpasfeHWs MPUIOKEHUS Harpysok (BAOMb UM nep-

NeHAUKYINAPHO ropu3oHTarnbHbIM LLIBAM magxu).

[poBeaeHHble MccrnenoBaHWA NO3BONMUAN AaTbh KOMWYECTBEHHYIO OLIEHKY MpoY-
HOCTHbIM 1 AehOPMaLMOHHLIM XapakTepUCTUKaM KNaaku U3 KpynHOOpMaTHLIX kepa-
MWYECKUX KaMHEW NMpu pacTseHuw. PesynbTaTbl UCMbITAHWIA NOKa3biBAKOT, MTO NPOY-
HOCTb KamHs npu oxatum no ocu X B 150 pa3 meHblLe, yem noocun Z, anoocun Y —B 7

pas MeHbLUe, 4em no ocu Z.

[Mpobrnemy TemnepaTtypHbIX HanpsKeHUA B8 BEPTUKANbHbIX CEYEHUAX CTEeH 3aa-
HUMA Yalle BCero pelualT ¢ MNOMOLLLID YCTPOWCTBA BEpPTUKAanbHBIX TeMNepaTypHbIX

LBOB, NO3BOJNIAKWNX CHU3WUTh TEMNEPATYPHbIE HANPAXEHUA B BEPTUKAITbHbIX CEYEHUAX



HapyXHbIX CTEH 34aHnin n n3dexaTtb TpellmH u aedopmauuii. Pasmepbl Temnepartyp-
HbIX OTCEKOB [Ans KUPNUYHbIX 34aHuiA  npuBedeHsl B n.9.80, Ttadn. 33 CIl
15.13330.2012.

B Hacrtosulee Bpems HeoBXOAMMOCTL B TOYHOM pacyeTe Ha TemnepaTypHble
BO3OENCTBUA yBenuuunacb B CBSi3W C MOBbILLEHUEM TPEBOBaHWA K CONPOTUBMEHWIO
Tennonepefaye OrpaxaaroLLuX KOHCTPYKUMA. [OCKONbKY KMpnuyHas obnuuoska 3aa-
HUW oTAeneHa crioeM appeKTUBHOrO YTENNUTENS OT BHYTPEHHUX TEMMbIX CIOEB, TEM-
nepaTypHblid Nepenag «3uma-netoy, Ha KOTOPLIA HY)KHO paccyuTbiBaTb NIULEBON KUP-
MAYHBIA CMIOW C YYETOM TemnepaTypbl COMHEYHOW paavaunv, AN CPeOHEl nonockl
Poccumn MoxeT cocTaensTs 6onee 90 °C.

[poekTpoBaHWe 34aHU Ha TEMMNEPATYpPHbIE BO3OEWCTBUSA U KOHCTPYKTUBHbIN

YYET BINUSHUA 3TUX BO3LEMUCTBUI TpEGY}OT npoeejeHna OOCTAaTOYHO CIIOXHbIX pacde-

ToB. prMep pacyeTa KOHCTPYKLUMIA KaMEHHBIX 30aHUNA Ha TEMNepaTypHO-BAaXHOCTHbIE

BO30ENCTBUA npueedeH B «llocobum no NPOEKTUPOBAHUKD KaMEHHbLIX M apMOKaMeHHbIX

KOHCTpYKUUIA (k CHuIT 11-22-81)».

B npaHHoi paboTe paccMOTpeHbl Pe3ynsTaThl UCCNENOBAHNA MPOYHOCTU U Ae-
hOpMaTUBHOCTU KNaAKM U3 KepamMUUYecKux KpYnmHOMOPMATHBIX NMOPU3OBaHHbLIX KaMHEN
Ha pacTsKeHWe no «nepessi3aHHOMY» ceveHunio 6e3 3anonHeHnss BEPTUKANbHbIX LLIBOB
pacTBopoM (coefuHeHue nas — rpebeHs). VicneiTaHns BINOMHANU Ha hparMeHTax CTeH
cedeHunem 685x380 mm anuHoit 1500 mm. Cuctema nepessisku psAoB Npu krnaake ob-
pasLoB nokasaHa Ha puc. 3.1. [na ycuneHus KpaesbIX y4acTKOB B PACTBOPHLIE LBl Ha

rnybvHy aHKepOBKU yCTaHaBnuBanu cetky u3 apMatypsl @4B1 ¢ sueikon 40x40 mm.
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Puc. 3.1. Cxema UCnbITaHUs 3KCnepuMeHTarnHoro obpastia Knaaku
13 MOPU3OBAHHbIX KAMHEN Ha pacTsKeHne



Knagky o6pasyoB BbLIMOAHANM W3 KEPAMUYECKUX MOPU30BaAHHbLIX KaMHEWN
Porotherm-38 M75 B npouasoacteBeHHoM kopnyce LIHWACK um.B.A.KyuepeHko u go
ucnbiTaHusa solgepxneanu 28 cyT. [lepen BbINOMHEHMEM KNagku Ha MeTannuvyeckun
NOAAOH yCTaHaBNMBanu KaTku W CTanbHbIe YronkuW, 3ateM «HAcyxo» BblKaabiBanu
nepesiVi paa obpasla no cTanbHbIM yrofkam, cnegylolwve Asa psaga — Ha pacTeope

M50. TonLmHa AByX pacTBOPHbIX LBOB cocTasnsna 683 — 219 x 3 = 26 Mm.

Mpu ucnbitaHum obpasyos (puc. 3.2) Knagkv dukcuposanu: gedopmaumu,
HarpysKky npu nosiBNEeHWM TPELLMH U Npu paspylueHun. Harpysky Ha obpasel nepena-
Banu ruapasnuyeckum gomkpatom molyHocteio 100 kH atanamu no 1,5 kH ¢ nHTepsa-
nom 3 — 5 mMuH. C Kaxaoit CTOpoHbl 06pasLia ycTaHaBnNUBanu no TPy UHANKATOPa Yaco-
BOro Tuna ¢ yeHout aeneHus wkansl 0,01 MM, N3MEPSIOLLMX pacTsKeHNE, U MO OOHOMY

— nonepek obpasua, KoTopble U3Mepsny eOpMaLIUM YMEHbLLIEHUS ceyeHust oBpasLa.

AHanus pesynbTaToB UCMbITaHWUI (CM. Tabnuuy) nokasan, 4To gedopmMauun no
BbicoTe obpasla pacnpefenunich Cresylwmum obpasom: HauMEHbLIME — B BEPXHEN

30He, HanbornblUMe — B HUXKHE 30He.

Puc. 3.2. OnbiTHBIM 0Bpasey nepen ncnbiTaHnem

Ans BbipaBHMBaHWA AecopMaLi MO BbICOTE CeYEHUS [OMNONHUTENLHO Ha-
pacTunu psiabl Knagku. Takum obpasom, Harpysky npuknagsiBany Ha pacctosHum 1/3
OT BbICOTHI ODpasua.

VcnbiTaHns nokasanu, 4YT0  3aBUCUMMOCTb Me>|<,qy. HanpspKeHUusMu U ;u,e-
(hopmMaLUsMU KAMEHHOI KNaJKku COOTBETCTBYET KPUBOMMHENHOMY 3aKOHY, U ONpeaens-

€TCA XapakTepucTukamyu maTepuwanos, MPOW3BOACTBOM paboT, ANMTENbHOCTbIO Aeii-



cTBMA Harpysku u gp. C Lenblo BbIABNEHNA AePopMaTUBHLIX CBOWACTB KIagkn U3 kepa-
MUYECKUX MOPM3OBAHHLIX KAMHEN Takke WU3Mepsanu npoforbHble W nornepevHbie Ae-
chopmaLmin pacTsokeHus Knagku. 1o nonyYeHHbIM 3Ha4YeHnAM aeopmannia onpegene-
Hbl BENUYUHBLI HaYanbLHOro Moayns aedopmaunini Ep 1 ynpyroin xapakTepUCTUKL KNaaku
o. Tpacbukn OTHOCUTENbHbLIX Aedopmauui Knagkn nNpv pacTaKeHUU npusefeHbl Ha

puc. 3.3.
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Puc. 3.3. OTHoCcuTeNbHEIe gedopMannn KNagkn Npy pacTmxeHnn no pesynsraTam UCMbITaHus
Knagku U3 KpynHodopmaTHbIX nopuaosaHHbIX kamHelt POROTHERM 38 Ha pacTaxerue.

PacueTHas nnowasak ceverusi A = 2610,6 cm? onpeaensnach AnA TPEX HMKHUX
PANOB KNafKW BBUAY TOro, YTO AedopmaLyy B NEPBOM PacTBOPHOM LUBE OT Bepxa 06-

pasua Brnmskm K Hymio.

Mpy UCMbITAHUM KNAOKU U3 KPYMHO(POPMATHBIX MOPU3OBAHHLIX KepaMUYECKUX
kamHel Porotherm-38 Ha pacTsikeHne paccumTeiBany koadduumeHT lNyaccona. Ha oc-
HOBaHUU UCCMEeOOBaHWA Ha CXaTue KNagkym U3 OAMHAPHOro Kupnuya ero npuHumMaroT
paeHbiM p = 0,17+0,2. OgHako, kak nokasanu uccrefosaHus, nposeaerHsie B 2008 r. B
naBopaTopuy KUPIUYHbIX, BrioyHbIX U naHenbHbIx 3aaHui LIHMWCK um.B.A KyyepeHko,
BnuAHWe koadduumenTa yaccoHa, BBEAEHHOIO B NMporpaMMmy pacyera B AnanasoHe
0,1+1, Ha peaynbTaTbl pacyeTa He okasbiBano. [onyyeHHbIe NPpU 3TOM 3HAYEHUSA KO-
dbuumeHTa MNyaccoHa 3Ha4UTENLHO Bnvke K NokasaTenam, NpUHMMaeMbim Ana beToHa.
3T0 CBA3QHO C TeM, YTO Ha pacTsKeHue B aHHOM cry4yae paboTaioT B OCHOBHOM ropu-
30HTarbHbIE PACTBOPHbIE LWIBbI, MNOCKOMbKY KPYNHO(OPMAaTHbIE KaMHW BAOMb CTEHbI
Mexay coboii B BepTuKarnbHbIX LUBAX He CKpenfieHbl pacTBOPOM (COefuHeHve nas —

rpebeHb Hacyxo).
MpoBeaeHHbIE UCCNeaoBRaHNA Nokasanu cneayoLlee:

— MPOYHOCTHbLIE XapaKTEPUCTUKM KPYMHOMOPMATHBIX KEPAMUYECKUX KaMHeN o



Da3HLIM HanNpaBMNEeHNAM CYLLUECTBEHHO PasnU4aroTcA, HarnpuMep, NpoYHOCTb KamHel Ha
«Tbi4oK» B 150 pa3 MeHbLlUe MPOYHOCTU NPU BEPTUKAIIbHBIX Harpyskax. 10T dhakTop

CnenyeT y4nTbiBaTb NpU pacyHeTe CTEH Ha BETPOBBLIC U cencmumyeckne Harpys3ku;

— NpWU UCNbLITaHUK KNagKN Ha pacTsaXXeHue nepsble TpeLlnHbI 3ahukcupoBaHbl B

obpasLax Ha OTAENbHbIX KAMHSAX U B PaCTBOPHbIX LBaX NPy Harpyskax 0,80+0,94N,.

PacueTHoe conpoTuBneHne Knafgku U3 ChnnowHbIX KaMHEeN Ha pacTsXeHue no

nepessisaHHoMy ceveHuto B cooteeTcTeum ¢ ClM 15.13330.2012 coctasuno:

— ana pacteopa M25 R; = 1,6 Mla > 0,013 MIa (no pesynsTatam 3KCNEePUMEH-

Ta 4ns Knagku U3 KpynHOopMaTHbIX KaMHEIN MyCTOTHOCTLIO 58%);

— ana pacteopa M50 u Bbiwe Ry = 2,5 MlMa > 0,016 Mla (no pesynbtatam 3Kc-

nepumeHTa).

PacuyeTHOe COnpOTUBEHUE KAk 0CEBOMY PACTsHKEHWIO MO KMPMUYY UIW Kam-
Hio ana pacteopa M10 R; = 0,03 Mlla > 0,0144 Mlla (no pesynbTaTtaMm 3KCnepuMeHTa
ANs KNagky U3 KpynHoopMaTHbIx kamHen). Mpy npo4HoCTM pacTBopa Ha pacTaxXeHue
R;, pasHoe 16,5 n 3,3 Mlla cpefHuil HauanbHbLIA MoAynb Aedopmauyun E, coctasun
52,6 n 28,4 Mlla.

[poYHOCTHEIE U AePOPMALIMOHHBLIE XapaKTEePUCTUKN KIaaKu
3 KpYMHOPOPMaTHbIX MOpU3oBaHHbIX kamHen Porotherm-38

P Ha4ansHsii c kR
Met | Mpounocte pac- j:pm% 0.2 Ny, R MOAY .k AEdOp- f::" CpeaHue oTHOCUTENb- SOBULMEHTE
Kka TOpa, MMa Wk npu mauni Eq Mia Hble fecdopmaumy
ok was ynpyras 7 ' Myaccora u
Har- 0.2:N, xapax- 10
pas B Ky- Ha a Kla Tepuc- |
ua o Rl pysk ERNG npu npo- | nonme- | uacT- | cpea-
Rz’ o Np, 02N, | cpea- A, 0,2 | ponb- | pey- | Hoe Hee
Hue KH i o N, Hble Hble
R
1 18,25 7.5 1.5 5.7 475 0,12 1.95 0,65 0,33
2 19,14 16,5 9,76 1,952 7.5 ST, 7 52,6 79 700 0,13 492 2,05 0,41 0,37
3 15,19 7.5 1,50 57 23" 0,25 11,03 10,27 0,93*
4 365 5 1 3,8 28 0,18 6,05 2,55 0,42
5 556 3.4 8,5 1,7 6,5 57.7 28,4 60 964 0,13 3,05 032 | 01 0,26
8 357 7 1.4 54 23 0,25 5,91 i 7.98 1,35

* [aHHble 3Ha4YSeHWs He Y-WTLIBAIOTCA NPy ONpeaeneHun CpeaHero HauyankHoro Meayna nedopMaLinil U cpefHell BeNUYUHE Ko3M-
thuuuenTa MyaccoHa.

Moaynb aedopmMaunm npu pacTsxeHne Eq, npu pacdHeTe KOHCTPYKLUIA MO MpoY-
HOCTU N5 OnpegeneHus YCUnuii B Knaake, Bbi3BaHHbIX TEMNepaTypHbiMu AedopmaLiy-
smu, B cooTBeTcTBMM ¢ n. 6.22 CI 15.13330.2012 onpegensoT no opmyne £t =

0,5E,, rae E, = aR,; R, — npenen npoyHOCTW (BpPeMEeHHOEe COMpOTUBNEHUE) Npu Cxa-
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Tun. Mpy npouHocTu pacTsopa Ao 0,5 MMMa mMoaynb Aechopmaumy Knaakm E; = E;=280

MnMa, npy npouHocTyn pacteopa bonee 5 MlMa — E;= Eo = 525 Mlla.

3TU JaHHBIE OTAMYAKOTCS OT NPUHATBLIX AN KNaaKn M3 TpaguuUnoHHbIX “snenuii B
3 pasa 1 B 5 pas OT 3HaYEHWiA, NONYHYEHHbIX MPW UCMLITAHUN KNaaki U3 KpynHodhopmart-

HbIX KaMHEeR.

MpoBedeHHbIE NCMLITaHUA MOKA3any, YTo UCCMEeAoBaHNA B AaHHOM Hanpaene-
HUU CriefyeT NPOACIDKATL U ANS APYriX 3aBOAOB, BbiMyCKAOWWX aHanornyHele usie-
nvs. OTo no3sonuT nony4nts Gonee [OCTOBEPHble AaHHbIE, YTOUHUTL PACCTORHUA
MexXay TemnepaTypHbIMW LUBaMU AN 30aHUA C HEecyLumu OAHOCMOMHBIMU U ABYX-
CrIOMHBIMU CTEHAMM W3 MOPU3OBAHHbLIX KPYMHOMOPMATHLIX KEPAMUYECKUX KaMHEN W

BHECTU OOMNOMHEHUS B HOPMaTUBHbIE AOKYMEHTDI.
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4. PACHETHbBIE COMPOTUBINEHUA Ry KNAOKA U3
MYCTOTEJbIX KPYIMTHOPOPMATHbBIX KEPAMUYECKINX
KAMHEWN 000 «KMPTINYHBIN 3ABOL BPAEP» HA
LLEMEHTHO-NECYAHOM WM KITEEBOM PACTBOPAX CPE3Y
MPW PACYETE CEYEHUW, MPOXOOALLMX MO
TOPU3OHTAJIbHBIM HA LLUBAM INO HEMNEPEBA3AHHOMY

g CEYEHUIO

B cootBetctBum ¢ CM 15.13330.2012 pacyeTHble xapakTepucTvky, Heobxogu-
Mble Ans pacyeTa NPOYHOCTU KNafKku Npu pacTsKEHUU, PacTSHEHUN npu usrube, cpese
W Op. N0 HEMEpPEBA3aHHOMY W NEPEBA3AHHOMY CEYEHUAM, MPUHUMAKT COOTBETCTBEHHO
no Tabnuuam 11 1 12,

Tabnuua 11 gaeT pacyeTHbIE COMPOTMBIIEHUSI TONBKO MO pacTsopy, Tabnuua 12
— TOMBKO MO KaMHI0.

Knapka u3 kpynHodopmaTHbiX KamHel nycToTHocTbto 6onee 50% wmeer csown
0CcoBEeHHOCTU: pacTBOpP B rOPU3OHTANbHOM LUBE YACTWYHO 3anOMNHAET nycToThl (Ha
1,2+2,5 cM) ¥ No3TOMY ANA YTOMHEHWUA NPOYHOCTU KNadKky Ha cpes3 HeobXoaAumo rnpoee-
JeHNe aKcnepuMeHTanbHbIX uccnefoBanuii. [py aTom crieqyeT OTMETUTh, YTO aHHbIE,
ykasaHHble B Tabnuue 11, ByayT otnuyaTbes OT dKCNEPUMEHTaNbHbIX.

WcnbiTaHua npoBoaunuchk no cxeme, ykasaHHow Ha puc. 4.1 n 4.2.

Kak v cnenosano oxuaaTb, CpeAHUI KaMeHb paspyLuancs 40 NOBPEXAEHUS pac-
TBOPHbIX LUBOB N0 npeagnonaraemoi nnockoctv. OCHOBHas npu4vMHa Takoro xapakrepa
paspyLUEHNS — HU3Kas NPOYHOCTb KAMHS «HA ThIYOKY.

W3BecTHO, 4TO KpynHodopMaTHble KEpaMUYECKUE KaMHW B TPEX HanpaBieHMAX
VUMEIT PasnuyHyio NMPOYHOCTb. OTO 3aBUCUT OT PACMOSIOKEHUS U HaNPaBNEeHHOCTU Ny-
CTOT.

Camas bonblias Mapka KaMmHs no ocu «X» (NeprneHauKynspHO «MnocTenuny) uc-
NOMb3yeTCA NPW pacyeTe CTEH Ha LiEHTpasibHOE M BHELIEHTPEHHOE CXaThe.

IMpoOYHOCTE KaMHS «Ha ThIYOK» (MepneHAVKYNsSpHO BEPTUKAIIbHOM CTEHKE KaMHS)
— camas Hu3Kas, NPOYHOCTb KaMHS «Ha NMOXOK» MMEET cpedHee 3Ha4veHue. [1poyHocTb
KaMHS «Ha ThIYOK» M «Ha NOXOK» TpebyeTcsa npw pacyete CTeH Ha uarnd oT BETPOBbIX
HarpysoK, Takoke Kak 1 pac4eTHble 3Ha4YE€HNA Ha cpes No PacTBOPY M MO KaMHIO.

YYnTbIBaS BbILLEU3NOXKEHHOE, CXEMY WCMbITAHUA U3MEHWUIIN, KaK YKa3aHO Ha puc.
4.3.

UcnbiTaHus npoBOAUINNCE Ha uemeHTHo—necHaHoM pacTsBope MapKu NI1O (Tab-

nuua 4.1) n Ha KneeBom pacTeope Mapkv M75 (Tabnuua 4.2).
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Tabnuua 4.1

PesynbTaThl UcrbiTaHUs pacTBOPHbLIX (LEMEHTHO-NecHaHbIX) Kybos

:- NeNe Paamep kyba, cm Macca, MNOTHOCT, Paspywaowas Mpeaen npod-
n. m. L B H r kr/m® Harpyska, Krc HOCTU, KIC

1 6,4 Fit| 7.0 615 1933 566 12,5

2 7.2 i Tyl 7,0 660 1819 896 17,3
7.2 7.5 7.2 690 1775 636 11,8
CpegnHee: 13,8

Mapka LueMeHTHo-necyaHoro pacrsopa M10
Tabnvua 4.2

PESYJ'II::TBTI:I MCNbITAaHNA I{YGOB, U3roToBMEHHLIX N3 KrNeeBoro pacTteopa

NeNe Pasmep kyba, cm Macca, 1 MnoTHOCTS, Paspywaiowas Mpegen npou-
n. n. L B H krim° Harpyska, Kre HOCTHU, KI'C
7.2 7.1 7,0 495 1383 3742 73,2
T3 7.2 7.1 495 1,326 4261 81,1
7.3 7.2 7,0 505 1,373 4395 83,6
CpepHee: 793
Mapka kneesoro pactgsopa M75
Tabnnua 4.3
PesynbTaTbl UCMbiITAaHWSA Ha CPE3 LIEMEHTHO-NECYaHoro pacTeopa
NeNe | TonuwuHa OnvHa WnpuHa Paspywatoias nii%?::m ?TmOHeH?Oe
n.n | WBOB, MM | LWBa, CM LiBa, CM Harpyska, Krc e g X Gp?ﬂHe :
Kre/cm Yo
1 10+12 83 25,0 2500 1,20 -11,8
4 10+12 83 | 250 1875 0,90 -33,8
5 10+12 83 25,0 3125 1,51 11,0
6 10+12 83 25,0 3750 1,83 345
CpegHee: 1,36
PacueTHoe 3HayeHKne Ry, — 0,068 Mlla
Tabnuua 4.4
PesynbTaTthl MCnbiTaHWA Ha Cpes Kneesoro pacTeopa
NeNe | TonwwmHa OnuHa WupnHa | Paspywaolian r;ﬂzii: OTmo”i:T{?
n.n. | WBOB, MM | LIBa, CM wea, cm Harpyska, Krc Ak 1L = cp?q '
Krc/cm %o
2 3+5 84 250 6875 3,35 53,7
3 3+5 84 250 2125 1,01 -563,7
CpepgHee: 2,18

PacueTHoe 3HaueHne Ryq — 0,109 MlMa

PaspylueHue obpasLioB Nocne UCMbITaHUs Ha cpes npuseaeHbl Ha puc. 4.3+4.6.
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Pucd6. O6paseu Ha TsSHKEIIOM pacTBOpeE Mmoce
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BbIBO/bl

CpaBHeHMe MonyyeHHbIX [aHHbIX C pesynbTaTami, npuBeAeHHbIMK B Tabnuuax
11 1 12 CI1 15.13330.2012, nokaszano:

— PacyeTHoe 3HadeHue NPoYHOCTM KNadkyM Ha cpes no pacTtsopy (no Henepess-
3aHHOMY ceyeHyto) ans mapku pacteopa M10 Rgq = 0,05 Mlla < 0,068 Mlla. PacyeT-
HblE 3HAYeHWS NPV UCNbITaHUU Ha CPE3 MONYYNNTUCh HE3HAUYNTENbHO Donblue Tabnuy-
HbIX 3@ CHET 3arnofIHEHUA NYCTOT KEPaMMNYECKUX KaMHEN pacTBOpOM.

— PacyeTHble 3Ha4yeHnss MPOYHOCTY KNadKy Ha Cpes no KNeesoMy pacTBopy 3Ha-
YUTENbHO NPEBLILLAIOT 3HAYEHUS, NOSTyYeHHbIe Ha LIEMEHTHO-NecYaHoM pacTBope.

3TN 3Ha4YeHUsl He CONOCTaBUMbI, MOCKOMbKY Mapku pacTBOPOB 3HAYUTENbHO OT-
nu4atoTes mexay codon (M10 u M75)

[na cpaBHeHWA creayeT NpUHATbL 3HaveHus Ha cpes wu3 T1abn. 11 Cll
15.13330.2012 ana ueMeHTHO-NecyaHoro pacreopa mapkv M50 n Bonee, KoTopoe pas-
HO Rgq = 0,16 > 0,109 MIMNa. 3710 3Ha4yeHne OorblLE, YEM IKCNEPUMEHTANbHOE 3HaYe-
Hue.

Kak npaBuro, NpoMHOCTb KNafku Ha pacTeopax c gobaBkamu nonMmMepos UMEET
3HAUUTENbLHO BonblUNe 3HAYEHWUSs, YEM Ha LIEMEHTHO-NecYaHbIX pacTBOpax Ha cpes u
Ha HopmanbHoe cuennexnne. OgHako, Npy NPoBEeAEHUN LAHHOro AKCNepuMeHTa 3Have-
HUSA NPOYHOCTU KNaAKM Ha Cpe3 3HaYUTENbHO MeHblue. 3TOT (PaKT MOXHO OOBACHUTL

UCNonb30BaHWEM MNP IKCNEPUMEHTE HELLLI']I.«’ICbOBaHHbIX KaMHeW.
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5 PACYET HEHECYLUMX CTEH TONWWHOM 250 MM
N MEHEE HA TOPU30OHTAJIbHbIE HATPY 3K/

Mpu uarmbe HeHecyLMX CTEH U3 MAOCKOCTU paccMaTpuBaloTCA credyrolimne Bi-
[bl HAMPSHKEHHOTO COCTOAHMS:

— pacHeTHOE COMPOTUBMNEHUE KNafku npu usrmbe Ryt MO HenepesssaHHOMY Cce-
YEHUIO; ‘

— pacHeTHOe COMPOTUBMEHME Krafku npu usrude Rypz No nepesssaHHoOMy ceve-
HUO.

Benuuntbl Ripi, Rz AOMKHLI ONPefensTsCs Ha OCHOBAHWW UCTbITaHWA dpar-
MEHTOB Knafkum Ha u3rmb no Henepesa3aHHOMY U NEPEBA3AHHOMY CEYEHUAM MO CXe-
MaM, yKasaHHbIM Ha puc. 1 1 2. UcnbiTaHus BeINONHAKOTCS cneumanu3upoBaHHbiMn op-
raHM3aLMaMi Ans KNagku U3 Kepamuydeckux KaMHEA OTAENbHbIX MPOWU3BOAWTENE Ha

MPMHATOM BUAE KNafoyHOro (Kneeeoro) pacTeopa.

Puc.2. Cxema ucnbiTaHna Knaaky npu narinbe no nepesasaHHOMY CeYeHuto.
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Mpy OTCYTCTBUM OMbITHBIX AaHHBIX 3Ha4YeHnA Rip1, Rz MOryT npuHumartbcs no

Tabn. b.

Mpu pacHeTe HEHECYLUMX CTEH Ha ropn3oHTamnbHbIE KPAaTKOBPEMEHHbIE Harpyaku

(BeTPOBLIE) M3 MIIOCKOCTU AOMYCKAETCS YYUTLIBATL UX paboTy kak nnacTuHel, paboTa-

loLLei B OBYX HanpaBneHNsaxX Mo nepessisaHHOMY W HEMepeBA3aHHOMY Ce4eHuto. Y4eT

'
paﬁoTu CTEHbI Ha na3rub B ABYX HanpaeneHuax He OonyckaeTcA ANA KOHCTPYKTUBHbIX

ONEMEHTOB, PaspyLUEHWE KOTOPLIX MOXET MPMBECTU K OOPYLUEHUIO CMEXHBIX KOHCTPYK-

Lnia.

Tabnuua b

PacuyeTHble CONPOTUBNEHMS KNaaku U3 KpynHOGOPMaTHbIX KaMHell
Ha TPaAWLMOHHLIX U KNeeBbIX pacTBopax OCEBOMY PACTAXEHMUIO,
pacTshkeHuto npu narube, cpesy, Npu pacyeTe CeYEHUN Knagku,
NPOXOAALLUX MO FOPU3OHTANBHbIM LLIBAM NP Mapke pacteopa 50 u Bbilue

Bug Han pPSAXXeHHOro COCTOAHNA

Obo3Ha-
YeHue

PacyeTHoe conpo-
TuBneHue, Mlla

Ha TpagmumMoHHBIX pacTBopax

cuennerue)

A. OceBoe pacTaXeHue Knaaku: Ry
1. NO HENEPEBA3AHHOMY CEYEHMIO (HOpMarnbHoe 0,12
cuennexue)
2. Mo NepeBA3aHHOMY CeUYEHUID 0,16
B. PacTsxkeHwe npu narnbe:
1. N0 HenepeBs3aHHOMY CEUYEHUIO Rip1 0,12
2. M0 NepeBsA3aHHOMY CeUEHUIO Rip2 0,25
C. Cpes:
1. N0 HENEpEeBSA3aHHOMY CEYEHUIO N3 MIOCKOCTH Rsq 0,16
CTEHbLI N B NIIOCKOCTM CTEHb

Ha kneesbIX pacTeBopax
D. OceBoe pactsxeHue, Ry
1. N0 HenepeBsA3aHHOMY CeYEHUIO (HopMarnkHoe 0,08
cuenneHue)
2. MO NepeBA3aHHOMY CEeYEeHUID 0,08
E. PacTtsaxeHue npu narnbe:
1. No HenepeBs3aHHOMY CEYEHMIO (rnaBHbIe pac- Rip 0,12
TArUBAKOLLME HaNPSXXeHMs npu narnde)
F. Cpes:
1. No HenepeBs3aHHOMY CEYEHUIO (KacaTenbHoe Rsq 0,16
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PacnpeneneHue Benu4uHbl HECYLLEA CNOCODHOCTM CTEHbBI Ha Harpysku 13 nnoc-
KOCTU Y4WTbIBAETCA BBeAEHWEM Ko3(PULMEHTa |1, KOTOPbIA 32BUCUT OT PacyeTHOro
COMPOTUBMEHUS KNAAKU MO HENEPEeBA3AHHOMY U NepeBsi3aHHOMY CEHEHWIO

= Rip1 / Ruva.

Mpy NPOEKTUPOBAHUN HEHECYLLMX CTEH Ha Harpys3ku U3 NIOCKOCTH CrneayeT yqu-
ThiBaTh! ‘

— Hannyue pynoHHbLIX MOPOU30NALIMOHHbIX NPOCMOEK;

— YCroBUsA 3aKpenneHvs parmeHTa Knagku no nepumeTpy, Hanmune Hepaspes-
HOCTK (pparMeHTa Knajku B MecTe ero onopsbil.

Hanuyne aedopMaLMOHHOro Wsa B CTEHE CrieAyeT paccMaTpuBaThk Kak BEpPTU-
KanbHyH CBODOHYIO rpaHb, NPpM 3TOM MOMEHT U MonepevHas cuna He nepeaatTcs Ha
NPUMbIKAIOLLMIA (PparMEHT CTEHbl. BO3MOXHO YCTPOWCTBO CrneuuansHbIX CBS3eW, nos-
BOMSALLMX NepeaaBaTe MOMEHT (M/unu MornepevHylo cuny) Yepes AedopMaLoHHbIl
LLIOB.

OnopHasa peakuust No rpaHn parMeHTa CTEHbI OT HArpy30K U3 NIIOCKOCTN MOXET
CYMTaTLCH paBHOMEPHO pacnpegeneHHoin. Onopa no rpaHu gparMeHTa MoXeT obec-
neuynBaThCs BEpTUKanbHbIMW 3rEMEHTaMu Kapkaca, CTeHaMu OPYroro HanpasreHus,
NepPEKPLITUSAMU, KOHCTPYKLIMAMU MOKPLITUS.

Mpu HanuunM rMOPOM3ONALMOHHON NPOCMOKKM Ornopa AOofKHa cHuTaThea LWap-
HUPHOW.

PacuyeTHas Benu4nHa HecylLlei cnocobHOCTU Ha usrnb cdparmeHTa CTeHbl onpe-
aensieTes no popmyne:

M=Rp-W, (b1)

rae: Ry — MPOYHOCTbL KNaaKu Ha U3rub, Ans MIOCKOCTU B KOTOPOU Npoucxoaut usrub.
Mpwn pacyete Ha uM3rmb B BEpTUKANbLHOW MIOCKOCTA MPUHUMAETCA NPOY-
HOCTb Ha U3rMb No HenepeBsi3aHHOMY ceyveHuto Ry, Npu pacyeTte Ha u3rnd
B FOPU3OHTANLHOA NMOCKOCTU NMPUHUMAETCH MPOYHOCTL Ha U3rMb no nepe-
Bsi3aHHOMY cedermnio Ripz;

W — MOMEHT CONPOTUBNEHNSA PACHETHOIO CEYEHWNS KNaaKu.

[ns pparMeHTOB CTEH, ONUPaKLLMXCHA NO TPeM UK YeTbIPEM rPaHAM, BETUHUHY
[OEVCTBYIOLLIErO Ha CTeHy n3rmbaioLLero MoMeHTa NPMHUMaLT (Ha EAUHULY BbICOTbI WUITK
ONUHBI CTEHBI):

— Ansa u3rmba B BEPTMKANbHON NIOCKOCTY:

My=dy-w-1, ' (b2)

— Ans usrnba B ropu3oHTanbHON MNOCKOCTH:

My=d;-w- 1l (B3)
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roe: di, do— KoachduUMEHTBI K narnbaowmm MoMEHTaM B 3aBMCMMOCTW OT BUAa 3a-
KpenneHus dparMeHTa no Kpasm CTEHbl W OTHOLLEHWUS BbICOTbI CTEHBI K

AnvHE,
[ — pnvHa pparMeHTa CTeHb!,
W — Harpyska Ha MnocKOCTb CTEHBI.

BenuunHel ds npusenersl B Tabnuuax 5.A1 + B.L1 HuXe Ans 0gHOCNONHOW CTe-

Hbl NpUY Tonmeé 250 MM 1 MeHee.
d1 = L dz.

LI — OTHOLLEHWE NMPOYHOCTK Ha n3rmb no HenepeBsa3aHHOMY CEYEHUIO K NepeBs-
3aHHOMY Rip1/Ruwz, Riv1 ape/Rivz, Riv1/Rivz,ape-

B creHax, apMUpOBaHHbIX CETKaMW B rOPU30OHTalNbHbIX LWIBAX C UENb yBenude-
HUSi UX HECYLLIe! CroCOBHOCTN Ha FOPU3OHTAlbHY Harpysky, MPOYHOCTb C y4EeTOM Ta-
KOro apMUpPOBaHUA MOXET UCMOMb30BaTLCA NpU BblYUCneHun koadduunerTa o. CooT-
BETCTBYHOLLAs NMPOYHOCTE Ha U3rUb Ripz app MOXKET ObITh ONpefeneHa nyteMm npupaBHu-
BaHUS MOMEHTA, BOCNPUHMMAEMOro CEYEHVEM apMMPOBAHHOIO B LWIBAX Kaakn U He-

2pPMUPOB2HHOIO cevyeHuns TaKoW e TONMLUUHbI:

6:4A R -z
Rib?.‘app = 512 \ (54)
rae: Rs — pacyeTHoe conpoTUBEHNe apMUPOBaHMS B TOPU3OHTANbHbLIX LBAX;
As— nnowaib apMMpOBaHNA B rOPU3OHTamNbHbIX LWWBAX Y PACTAHYTOW rpaHu,
t— TOnLWMHA CTEHBI;
Z— NNe40 BHYTPEHHEN Napbl CUM;
_ AR
z=h-(1-0.5—"=2)<0.95-h (B5)
b-h-R

roe: b — LWwKMpuHa ceyeHus;
ho— paccTosHne o LeHTpa TAXECTU apMaTypbi;
Ast— nrnowazb pacTaHyToONn apMaTypbl;

R - pacuyeTHOE COnpoTMBIEHME KNaOKW CXKaTWio B HarpaBleHnu MNpUIoXeHua
HarpysKku.

[Mpn 3TOM MOMEHT, BOCMPUHUMAEMbI aPMUPOBAHHLIM CEeYEeHUeM, orpaHnynBsa-
etcs M<0,3-Rs-b- 1.

[ns cnyyas, Korga MpOYHOCTb KadkW Mo HemnepeBA3aHHOMY CEeYEHUI0 Bbille
NPOYHOCTYW MO NepeBA3aHHOMY ceYeHuio, T.€. Ryt > Rypz:

— BENUYUHY dp, Heobxoaumo NpuHUMaTe no Tadbnuuam b.A2 + b.L2, ang Bxoaa B

Tabnuuy ucnonbayetca oTHoleHue I/h;
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— B K@4eCTBE pasamMepa NpocTeHKa B opMynax AN BbIMUCNEHUA AEACTBYHOLLEND
MOMEeHTa HeoDXo4MMO UCMONBL30BaTh BbICOTY NPOCTEHKA h, M, BMECTO ANUHbLI /, M;

— BENNYKMHA &)
p =2 (E6)

[Ana cdparMeHTOB CTEH, ONUPAIOLLUMXCA MO TPEM WM YETLIPEM rPaHAM, BENNYNHY
AEACTBYIOLLEro Ha CTeHY U3rnbaloLlero MOMEHTa NPUHUMALOT:

— Ons uarnba B BEPTUKANBLHON MMOCKOCTY:

Mi=dz-w- h (B7)
— ans uarnba B ropu3oHTanNbHOM NNOCKOCTU:
Mz=d;-w- hy, (B8)

roe: dqi, 2 — koadduUMEHTbl K U3rnbarwmum MOMeHTaM B 3aBMCMMOCTMU OT BuOa 3a-
KpenneHns parmeHTa no KpasiM CTeHbl 1 OTHOLLEHUSA BbICOThI CTEHbI K

OnvHe;
h — panuHa dparMeHTa CTEHbI;
W — Harpyska Ha niocKOCTb CTEHbI.

d‘t = He d2.
e — OTHOLUEHME pacyeTHOro conpoTusnexns npu usrmbe R,,/R,,, R, /R, ...
Rfﬁ!l.app X‘Rfe’!l :
rae: Ryp1 — pacyeTHOe COMpOTUBMEHWUE KNaaKu Npu uarnbe B BEPTUKANbHOW MIOCKO-

CTH,

Rmz— pacHeTHOE conpoTUBNEHWE Knaaky npwu na3rnbe B ropu30HTanbLHoN nnoc-
KOCTW.

Cxema HanpaeneHnii JeicTBunii n3rnbaroLLux MOMEHTOB NpuBeseHa Ha puc. B3.

22



\

/ / / / / /  WAPHUPHO ONepmasi 2pativ

W HEePazpe3HO ONEPMAIS 2PaHb

Puc. B3. Cxema HanpaBneHun geNCTesnii NarudaroLmx MOMEHTOB.

/
7 |
= 7 o e i B S
v l
? I ..“.L._J
v AT T

M; u M; onpedensemes no dpoprynam (52) u (b3)

Onpefenenune ko3ddULIMEHTOB d» B 3aBUCUMOCTU OT BUAA 3aKpenmneHus
cbparMeHTa CTeHbI MO KPasM U OTHOLLEHUS BbICOTbI CTEHbI K ANUHE

Tabnuua B-A1

3Ha4eHue koadcbuyneHTa ds
Bwa 3akpennenns le = Ript / Rus2 Mpwn h/l
0,5 075 | 1.0 1.5 2,0

:/ W 1,0 0,045 r 0,059 0,071 0,085 0,094
? é 0,7 0,051 | 0086 | 0077 | 0,001 | 0,098 |
; ? 0,5 0,056 | 0,073 | 0,083 | 0,095 | 0,102
///////////A 0,3 0,067 | 0,082 | 0,091 | 0,101 | 0,107

0,2 0,075 0,088 0,097 0,105 0,111
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Tabnuua B-B1

3HaveHue KoadpduumeHTa d;

Bug sakpennenus e = Rip1 / Ripp Mpwn h/i
0,5 0,75 1,0 1.5 2.0
1,0 0,035 | 0,046 | 0,053 | 0,062 | 0,068
'y
/ 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
?////////////// 0,3 0,051 0,061 0,066 | 0,072 | 0,075
i
0,2 0,056 | 0,065 | 0,068 | 0,074 | 0,078
Tabnuuya 6-C1
3HayeHune koadduuneHTa d;
Bug sakpennenus e = Riss / Ripz Mpwn h//
0,5 0,75 1,0 1,5 20
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
//// '/// // "/ 0,3 0,04 0,046 0,05 0,054 | 0,056
0,2 0,043 0,049 0,052 0,055 0,058
Tatnuua b-D1
3HaveHne koaddvuneHTa d,
Bwpn sakpennerus e = Rip1 / Rigz Mpn hfl
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 | 0,049
a.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

3Ha4veHwe KoapduumeHTa d;

Buno 3akpenneHus e = Rist / Ri2 Mpwu h/i
0,5 0,75 1,0 1.5 2,0
1,0 0,018 0,03 0,042 | 0,058 | 0,071
LA
? 07 0,023 | 0,037 | 0,049 | 0,067 | 0,078
/// 0,5 0,028 | 0,044 | 0,057 | 0,074 | 0,085
TR, ///% 0,3 0,038 | 0,055 0,068 0,08 0,093
0,2 0,046 | 0,064 | 0,076 0,09 1 0,099
Tabnuua B-F1
3HadeHue koadduuymeHTa d,
Bup 3akpennenus te = Rip1 / Ripz Mpwn hil
0,5 0,75 1,0 1.5 2,0
1,0 0,016 | 0,026 | 0,034 | 0,046 | 0,054
IS SIS,
0,7 0,02 0,031 0,038 | 0,051 0,058
7
2 0,5 0,024 | 0,036 | 0,044 | 0,056 | 0,062
%/ A AT 03 0,031 0,044 | 0,052 | 0,062 | 0,067
02 0,037 | 0,048 | 0,057 | 0,066 0,07
Tabnuua b-G1
3Ha4eHne koadbduumeHTa d,
Bup sakpennenus te = Ript / Ripz Mpn hil
0,5 0,75 1,0 1,5 2,0
1.0 0,014 | 0,022 | 0,028 | 0,037 | 0,042
AT
0,7 0,017 | 0,026 | 0,032 0,04 0,045
0,5 0,021 0,03 0,036 | 0,043 | 0,048
XA S S S AL S, 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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Tabnnua B-H1

| 3HadeHre KoaddunumeHTa ds
Bun 3akpennenuns o = Ript / Riz | Mpw h/i
0,5 D75 1,0 1.5 2,0
1,0 0,011 0,018 0,024 0,033 0,039
LY
0,7 0,014 0,022 0,028 0,037 0,042
‘ 05 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
3HaveHwe KoapduymeHTa d,
Bupn 3akpennexus e = Rip1 / Rz INpwn hi/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 0,039
0.5 0,014 0,022 0,028 0,037 0,042
0,3 0,018 0,028 0,034 0,042 0,046
0,2 0,023 0,032 0,038 0,045 0,05

Tabnuua B-J1

3HayeHne koadduumeHTa d,
Bup 3akpenneHus te = Rip1 / Ripz Mpwn h/l
0,5 0,75 1,0 1.5 2,0

y 1,0 0,023 | 0,046 | 0,071 | 0,122 | 0,18
7
7 0.7 0,032 | 006 | 0,091 | 0,156 | 0,227
Z
7 0,5 0,042 | 0,077 | 0,113 | 0,195 | 0,28
iy 03 | 0062 | 0108 | 016 | 0,269 | 0381

0,2 0,083 | 0,142 | 0,208 | 0,344 | 0,488
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Tabnuua b-K1

3HayeHne koachdbuumeHTa d;
Bua sakpennerus Le = Rin1 / Rip2 Mpw hil
05 0,75 1,0 1,5 2,0
Y 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
i 0,3 0,05 0,082 0,112 | 0,162 0,202
0,2 0,064 0,103 0,136 0,19 0,234
Tabnwuua B-L1
3HayeHnune koachbunumeHTa do
Bua sakpennenus Le = Rip1 / Ripa Mpu hil
0,5 0,75 1,0 1.8 2,0
, 1.0 0,015 0,029 0,044 0,073 0,102
e
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 0,185 0,206

Onpegnenexue koachduuneHTos d; Ans cny4yas, Koraa NpoYHOCTb Knaaku

no HenepeBs3aHHOMY CeveHuto 6onbLUe NPOYHOCTN Mo nepeeAsaHHOMY CeYyeHnio

Tabnuua B-A2

3HaueHune koathduumeHTa do

Bwp sakpennexus e = Rips / Ripy Mpwu I/h

20 15 1.0 075 05
7 e 10 0,045 | 0059 | 0,07 ; 094

? ? ! ! 071 | 0,085 | O,
; ? 0,7 0,051 | 0,086 | 0,077 | 0091 | 0,098
? // 0.5 0,056 | 0,073 | 0,083 | 0,095 | 0,102
Ly 0,3 0.067 | 0082 | 0,091 | 0,101 0,107
0,2 0,075 | 0,089 | 0,097 : 0105 | 0,111
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Tabnuua b6-B2

3Ha4eHne koadhduumnerTa d,

Bup sakpennenus e = Ripz / Rips Mpn I/h
2,0 1.5 1,0 0,75 0,5
Z 2 1,0 0,035 | 0,046 0,053 | 0,062 0,068
% 0,7 0,039 | 0,051 | 0,058 | 0,066 | 0,07
/ / 0,5 0,044 0,055 0,061 0,069 0,072
///// /// # 0,3 0,051 0,061 0,066 0,072 0,075
0,2 0,056 | 0,065 0,089 0,074 0,078
Tabnuuya B-C2
3HaveHune KoadhduumeHTa d-
Bug sakpennerus Le = Ripa / Rips Mpn I/h
2,0 15 1,0 0.75 0,5
$ 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
///// // ¢ 0,3 0,04 0,046 0,05 0,054 | 0,056
0,2 0,043 0,049 0,052 0,055 0,058
Tabnwua B-D2
3HavYeHune KoadhdWUUEHTE d
Bua sakpenneHuns Le = Rypa / Rps Mpwu 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

3HaveHvne koaddvumnerTa d,

Bup sakpennenus te = Risz / Rip Mpn I/h
2,0 1,5 1,0 075 | 05
LA LA ? 1,0 0,018 | 003 | 0,042 | 0,059 | 0,071
i g
//’ % 0,7 0,023 | 0,037 | 0,049 | 0,067 | 0,078
s v
7 // 0,5 0,028 | 0,044 | 0,057 | 0,074 | 0,085
LTI 0,3 0,038 | 0,055 | 0,068 | 008 | 0,093
0,2 0,046 | 0,064 | 0,076 | 0,09 | 0,099
Tabnuua B-F2
3HaveHne KoahhuumeHTa d»
Bup sakpennenus Le = Ripz / Ripy Mpu I/h
2,0 1,5 1,0 0,75 0,5
AL PSS TS 1,0 0,016 | 0,026 | 0,034 | 0,046 | 0,054
j/// 0,7 0,02 | 0,031 | 0,039 | 0,051 | 0,058
f 0,5 0,024 | 0,036 | 0,044 | 0,056 | 0,062
L 0,3 0,031 | 0,044 | 0,052 | 0,062 | 0,067
0,2 0,037 | 0,049 | 0,057 | 0,086 | 0,07
Tabnuua B-G2
3HayeHue koadhdnumeHTa d,
Bug sakpenneHus Ue = Rips I Rips Mpu Ih
2,0 15 1,0 0,75 0,5
W A 1,0 0,014 | 0,022 | 0,028 | 0037 | 0,042
0,7 0,017 | 0,026 | 0,032 | 0,04 | 0,045
0,5 0,021 | 0,03 | 0036 | 0,043 | 0,048
-_ YIS 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

3HaveHne koadhduumeHTa d;
Bupg sakpennenus Le = Ripz / Rip1 Mpn I/h
2.0 1.5 1,0 0,75 0,5
SIS SIS 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
Tabnwua BI2
3HaYeHune koadduumeHTa ds
Bup, 3akpenneHus Lie = Rz / Rip Mpu I/h
2,0 1.5 1,0 0,75 OB
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

3HayeHune KoathpuumeHTa d,
Bug 3akpenneHus Le = Ripz / Ryps [pu I/h
2,0 1,5 1,0 0,75 0,5

7 1,0 0,023 | 0,046 | 0,071 | 0,122 | 0,18
7
: 0,7 0,032 | 006 | 0,091 | 0,156 | 0,227

0,5 0,042 | 0,077 | 0,113 | 0,195 | 0,28
7
AL 0,3 0,062 | 0,708 | 0,16 | 0,269 | 0,381

0,2 0,083 | 0,142 | 0,208 | 0,344 | 0,488

30




Tabnuua B-K2

3HaveHune koaddbuumenTa d,
Bupa 3akpennexuns e = Ripo / Rips IMpn I/h
2.0 1,5 1,0 0,75 0,5
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
Zzz 0,3 0,05 0,082 Q12 0,162 0,202
0,2 0,064 0,103 0,136 0,19 0,234
Tabnuua BL2
3HayeHue KoadpumeHTa d2
Bug 3akpennexus He = Ripz / Rips Mpu i/h
2,0 1.5 1,0 0,75 0,5
oL oe 1,0 0,015 0,029 0,044 0,073 0,102
Qir 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 0,082 0,138 0,178
0,2 0,052 0,084 0,114 0,165 0,206
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6. AOJTTOBEYHOCTb

6.1. OBLwKre NnonoxeHus

OcHOBHbIM hakTopoMm, BNUSAIOWMM Ha AOMroBEeYHOCTb KNadku, ABNAETCHA CTe-
NeHb, [0 KOTOpOil OHa HacsilwaeTtcs Bnaroil. Knagka MOXeT HachkilaTbCs Braron
HanpaMyto OT AOXKASA, UMW NOCPEACTBOM NEPEMELLEHNS BRnaru BeBepx OT hyHAaMeHTOB

nnn B rc(pu3oHTaNbHOM HarnpaereHun oT 3ackInku (,EI,J'IFI Cnyyasi C nognopom prHTa).

HapyxHasi Knagka B ropas3fo MEHbLUE CTENEHN MOXeET ObiTb noaBepxeHa
HACbILLEHMIO BNAaroil B criyyae, ecnii no niockoCTU CTeHbl ByayT NpefycMOTPEHb! Bbl-
cTynawLme aneMeHTbl, 4Tobbl oTBecTH cOeratollyo Body OT y4acTKOB CTEHbl, pacro-
NOXEHHBbIX HuKe. [MpuMepsl TaKUX PELLEHII:

— CBECbl KPOBMY UMW MapaneTHbIe NnTE;

— MNOOOKOHHbIE OTMUBBI C KanensHUKamu;

— KapHW3bl UK OTNUBLI B COCTaBE LUTYKATYPHBLIX (hacafoB Unu no HU3Y y4acTKoB

dacanos, 06nMULIOBAHHbIX MUTKOM UMK APYrMMUK crnabonpoHvuaemMsiMyi obnumuoBkamu.

Knagka ¢ npsiMOyronbHEIMX 3anaganlumi WBaMy MOXET YBENU4YUTL nocTynne-
HUE BOJbl C MOBEPXHOCTW CTEHLI B €€ TEI0, yBENnYuBas pPUCK PasMopaxueaHnsa. Takum
obpasom, 3anagarlle LUBLI HE PEKOMEHAYITCA ANA HapyKHON KNajku U3 kepammnye-

CKOro Kupnu4a npv HU3KoM Mapke kupnuda no moposocTorkoctn (F50 1 meHee).

HenpoxuLyaemblie NOKPLITUS, HAaNPUMEpP OKpacka Mo Knagxke, 0b6nnLUoBKa NUTKOM,
NAoTHas LWTYKATypKa, MOryT NMPUBECTM K 3acTaviBaHUIO BrarvM BHYTPW KNagku B crydae,
ecny Bnara NPoOHUKaeT 32 0BNULIOBKY B pe3ynbTaTe HEKOPPEKTHON AETaNUPOBKA apXu-

TEKTYPHbIX Y3IMOB NN HEKa4YE€CTBEHHO BbINONTHEHHOIO NOKPBITUA MO KIagke.

HapyxHas knagka oBblyHO OyOeT HaxoAuThca B Gonee Cyxom COCTOSIHUM Npu
YCTPOWCTBE [OCTATOYHO MOPUCTOW LUTYKATYPKM WNM BEHTUNMPYEMOW OOMWLIOBKM Ha
noAcucTemMe, HanpuMep u3 NPUPOAHOro KamHsa Unu acagHbIx NaHenein s pasnuyHoro

MaTepuana.

[Mpomep3aHne B BOLOHACHILLEHHOM WN GHHBKDM)’ K BOOOHacCblIWEHHOMY COCTOA-
HUKD MOXeT noeppexaaTb Kak KaMHU, TakK U paCTBOop B 3aBMCUMMOCTN OT UX BOCNPUUMYKM-

BOCTU K TAKOMY BUAY paspyLUeHUs.

PacTBOpHble LWBLI U APYrie Martepvansl, CoAepKallme nopTnaHALeMeHT MoryT
noABepraTbCA CynbaTHOW arpeccuu npv ycrnoBWW, YTO Kradka OCTaeTCs BraykHOM

ANUTENbHLIA Nepuod BPEMEHU U PacTBOpUMbIE CyrnbdaTkl MPUCYTCTBYIOT B AOCTATOY-
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HOM KOINnM4ecTBe. BOﬂOpaCTBOpMMbIe CYﬂI::GpaTbI MOryT cofepXaTbCAa, HanpumMmep, B He-

KOTOpbIX BUOax KaMHEN.

CynbdhatHaa arpeccus NpUBOAUT K YBENUYEHUI0 obbema U paspyLlleHuto pac-
TBOpa M3-3a peakunmn Mexay pacTBopumMbIMU Cynbdatamn 1n TpexkanbLEBbIM antomMm-
HaTOM B COCTaBe nopTiaHiLemMeHTa B NpucyTcTeum BoAsbl. B xofe peakuyum obpasyercs
KanbLeBbl cynchoaanMHaT (3TPMHIUT), NPOLIECC COMNPOBOXAAETCH YBENMNYEHUEM
obbema, NpUBOAALLUMM K TpeLiMHoODpa3oBaHMIO, PacTBOpP HayuHaeT ockinathcs. B
XyALWeEM cnyyae ysenuyeHne obbema LWBOB MOXET NPUBECTU K NepeKalllBaHuio unm

NOBOPOTY (OParMeHTOR KNajKu.

ﬂOHFOBeHHOCTb Knagku onsa YCJ'IOBH!?l nonepemMeHHoro 3amopaxnsaHna 1 Cyrib-
CbaTHOﬁ arpeccuu 3aBUCUT OT KayecTBa, KaK KaMHel, TaK U pacteopa “ }/CHOBMﬁ 3KC-
nnyataunn. CJ'IE,EWHJLHME dD&KTOpr BJTMAKOT HA BO3MOXXHYO BEPOATHOCTE NOBPEXAEHWA

Knaaku:

— BO3[eNCTBUE aTMocthepHbix haKkTopoB;

— BO3JEeNCTBUE arpeCcCUBHLIX Cpef, B TOM YUCIE arpeCcCMBHOrIO rPyHTA;

— KOPPEKTHOCTb NpopaboTkyn KOHCTPYKTVMBHLIX AeTanen n y3nos C Lenbio Hego-
nyLleHUsi BOOOHACHILLEHUS KNaaku (MOsIHOro UM YacTUYHOro);

— Hanu4yue nepemeHHoro Y B B KOHTaKTe ¢ Knaakom.

[Mpn npoekTupoBaHun criefyeT obpaTuTb BHUMaHUe Ha BbiOOp BMAA KaMHeER U
pacTeopa B crneaylowux (Mnv nogobHbIX) MECTaxX HapyXHbIX CTEH, rAe Krnagka MOXeT
OKa3aThbCs BNa)KHOW (B TOM YMCHE B TEYEHWNE NPOAOIIKATENBHOIO NEpUoSa BpeMEHN):

— Nnof NOJOKOHHUKaMK, NoA napaneTHLIMU NAUTamMuy, OTIIMBaMK;

— B OTAESbHO CTOSLUMX CTEHAX, CTEHAX C MOANOPOM IPYHTa, napaneTtax, BblTsX-
HbIX TPyBax KaMUHOB,

— HWXKE CNnos rmapousonsauviy, OKOmMo CnfiaHWpOBaHHON MOBEPXHOCTW IPyHTa, B
hyHOaMeHTax, Konoauax u kamepax;

— Ha y4acTkax ¢ nepemeHHbim Y B.

CTeneHb BOAOHACBILEHHOCTU KIMaAKU HUWKE YPOBHS YCTAHOBKU MMAPOU3ONALIMM
WNK OKOJIO YPOBHA CNNaHWpoBaHHOW OTMETKM 3eMnu ByAeT 3aBUCETb OT KOHKPETHbLIX
ycrioeuii nnowaaku. KamenHas knafka ropasfo MeHblue noasepxeHa npobnemam Ha
nrowjagkax, rae opraHusoBaH ApeHaxk U Boga oTBefeHa. Ecny nnolwaaka nogTonnexa
n (Mnu) Knagka B ypoBHE OTMETKU MNaHUPOBKU HAXOAUTCA B YCrOBUAX HAChILLEHUS
Bnaroi, To nogbop MarepuanosB Knaaka crneayeT BhIMOMHATL C Y4eTOM dhakTuieckux

YCIOBUNA.
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OTMOCTKM, MOLLEHbIE MOBEPXHOCTMU, NMPVMbIKAIOLWME K Knagke, crefyeT 3akna-

AblBAaTk C YKNOHOM, 4TODBLI OTBECTU BOOY OT KNagKu.

Ha yyacTkax Knagku, rae paccTofAHVME MEXAY CIOoEM MMapoU3oNsAUnM 1 YPOBHEM
NNaHUpOoBKK npeBbiwaeT 150MM, Hanpumep, Ha y4yacTkax C YKIIOHOM MiaHUpPOBOYHOM
MOBEPXHOCTY, BHYTDEHHAA BEPCTA KNaAKA MOXET OKa3aTbCsA B YCII0BUAX paboThbl C yye-
TOM Harpyskiu oT nognopa rpyHta. B HEKOTOpBIX Cnyyasix BOA4a MOXET NOCTyNaTth B TENO
CTEHbI, MPVBOASA K PUCKY pasMoparkuBaHus, cynbdgaTHOn arpeccuu, noasneH1o cone-
BhbIX MATEH, BbIMbIBAHUIO U3BECTU M OKPaLUMBaHUIO BHELUHEN BEepCTbl. HaHeceHwe rua-
POU3ONALMM HA YACTb CTEHbI, KOHTAKTUPYIOLLYIO C FPYHTOM 3ackinku, nossonaeT nsbe-

XaTb BOSHUKHOBEHUA JAaHHbIX npoﬁnem.

Kvpnuy 1 KamHW nycToTenble U3 Nopu3oBaHHON KEPaMUKU MPUMEHATL B MOKPbIX

noMelleHnAX 1 noaeanax 3anpeliaeTca.

[Mp1 ncnonbL3oBaHUKU MX B LOKOMbHbBIX yHacTKaxX CTEH Bbille OTMOCTKU U BO BNaX-

HbIX NoMeLleHnax Heobxoaumo obecnedmeaTh HaOEXHY0 MMAPOU30NALMIO.

7.2. BoagencTBue norogHbix chaktopos
CnegyeT y4nTbiBaTb, YTO Pa3Hbie 3MEMEHTbl OQHOTO U TOrO Xe 34aHus MOoryT
noABepraTbCs PasHON CTENEHU YBNaXHEHUS. 3TO MOXET BNUsiTb Ha BbIOOP MaTepua-

JIOB, B TOM 4YMCIe yTEMNNMUTENA.

[Ona MecT, NoABepKEeHHbIX CUMBLHOMY YBIaXKHEHUIO, PEKOMEHAyeTCs yCTpaueaTh
KapHW3bl U OpYyrMe BbiCTynatolme aneMeHTbl. ECnn TakMe MeponpusTusi MCKIYaroTes
C Uenbio 3CTeTUYECKUX TpeGoBaHUA UnWM No APYruM NpUYMHaM, HEOBXOAMMO Y4ecTb

PWCK NOBbILLUEHHOIO YBNa*KHEHWNA.

7.3. [NlonepemMeHHOe 3amMOopaKUBaAHNE U OTTanBaHue

Ho4Hble 3aMOpO3KM pacnpocTpaHeHbl faXe Npr MArKMX 3umax, ropu3oHTanbHbie
NMOBEPXHOCTU CTEH nerye BCEro OTAalT Tenno. Takum obpasom, Knafka 4acTo Haxo-
AOWTCH B YCNOBUSAX TEMMepaTyp OKono Hynsa. Huskaa Temnepartypa cama no cebe He as-
NAETCH NPUYUHON MOBPEXAEHUSA KNaaKu, OMacHOCThb NPeACcTaBnAaeT 3aMep3aHune knag-
KM B Criydae ee BOAOHACLILLEHHOCTU (JaXke YacTUYHON), Koraa BoAa MOXET 3aMep3HyThb
c obpasoBaHMem Nbaa BHYTPW Tena knagku. Koraa Boga nepexoauT 13 XXUOKOro CocTo-
AHWA B TBEpPAOEe, OHa pacLUUpAETCA W Bbi3biBaeT AOMOJIHUTENbHbIE HanpsXeHus B
knagke. No3aToMy ANs Hapy)XHON KNajKy AOMKHbI NCMoNb3oBaTbCa mMarepuwansl, obna-
Aarolue MOPO30CTOMKOCTLIO, €Cnn He NMPeanpuHATLI Apyrue 3alliuTHbIe Mepbl NpoTUB

€€ MHTEHCWMBHOTO YBIa*KHEeHWH.
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OcobeHHO BHUMATESNLHO cnenyeT nogxoanTb K BbIGOpy KaMEHHbIX Matepuanos
W pacTBopa, ecnu Knagka noABepraeTcs BO3LENCTBU NnpoTUBOrononenHbIX peareHToB
Unu ecnu sgaHue pacnonoXXeHo B paHOHe c HGGJ’IE{I’OHDHHTHHMM KTMMaTU4eCKumMm

YCIOBNAMMN.

7.4. Kepamuyeckue maTepuansl

[nsa Kepamnyecknx KamHeil HU NPOYHOCTb, HU BENMUYUHA BOAOMOrNOLIEHUA HEe
SIBNSAETCA HaAeXHbIM OPWEHTUPOM ANA onpedeneHus CTENeHUu MOPO30CTOMKOCTU W
€NHCTBEHHbIM HaOEXHbIM KpUTEpUEM SBMSETCA ONbIT NPUMEHEHUS KaMHel Ansa knaa-

KW B KOHKPETHbLIX KNUMaTUYeCKNX YCroBUAX.

Ecnn npegnonaraeTcd, 4YTO Knagka 6y,qu HaxoguUTeCHA B BOAOHACKILLEHHOM CO-
CTOAHUW B YCNOBUAX NONEPEMEHHOIO 3amMmopa)KneaHusa M oTrarMBaHna cneayeTt NCNonb-

30BaTbh KaMmHu mapkn F75 n Beilwe no NOCT 530-2012.

7.5. CynbcbaTHag arpeccus

WcToyHnkom cynbdaToB mMoryT GbiTh FPYHTOBBIE BOAbI, TPYHT, B TOM YWCME WUC-
KYCCTBEHHbIE 3aCbiNKy, NPUMbIKaLIME K Knaake, ObIMOBLIE raskl, a Takke Kepamude-
CKME KaMHU ¥ 3anonHutens. Konu4ecTso pacTBOPUMbIX CONMEN, KOTOPbIE MOTYT NonacTb
B KNagKy, 3aBMCUT OT UHTEHCUBHOCTU CMa4YuBaHUS BOOOW U NPOHULIGEMOCTM Krnagku.
[NosTomy B NpoekTe crneayeT npefycMaTpuBaTh YCTPOWCTBO MAAPON30NALMOHHBIX Npo-

CITOEK U MO BO3MOXHOCTU O0TBeAeHWUA BOObLI OT Knagku.

BosHukHoBEHWE CynbdaTHON arpeccum Mo OTHOLLEHUIO K KNafo4HOMY pacTBopy
BO3MOXHO MNpU HanuyuMy pacTBOPUMbIX Cyrb(aToB Npu YC/OBMW, YTO Knagka byaer
oCTaBaTbCs BMaXHOW B TEYEHNE AMUTENBHOIO Nepuoa BpEMEHM:

— AN OTAENBHO CTOSILUMX CTEH;

— CTeH C NOANOPOM TPYHTa, HWXKE YPOBHS MMAPON30MALMOHHON MEMOpPaHbI, OKO-
110 NOBEPXHOCTU NJIaHUPOBKY;

— AnA acafoB ¢ UHTEHCUBHLIM YBNAXKHEHUEM KOCLIM LOMXAEM.

B Taknx YCITOBUAX CneOnYET NMPUMEHATE BbICOKOMapO4YHbIe Knago4vHele pacTBopsl

Ha OCHOBE MOPTNaHALEMEHTa UNKu CynbgaToCTONKOrO NopTHaHaLemMeHTa.

7.6. ApXUTEKTYpHbIE AeTany 34aHus
B cTpemneHun Kk aCTETU4ECKON BbIPa3UTENBLHOCTU B NPOEKTE MOTYT BbINOMHATLCA
AaPXMTEKTYPHbIE AETany v dreMeHTbl, KOTOPbIE MOrYT NPVUBECTU K NOBbILLEHHOMY MECT-

HOMY yBriaxHeHuto knagku. Kak pesynbTaT knagka MOXeT OKasaTbCcsl M3BbLITOYHO

35



YBMAXHEHHON UNK HaCLITUTLCS BRaroi, Mpu STOM YBEMUYUBAETCA PUCK paspyLUEHUS
Ui NnoTepPn 3CTETUHECKUX CBOWCTB npu pasmopaxnsaHWu. Ha Takux y4acTKax Kragkum
cnefyeT BbibupaTts Gonee AoNroBeyHble KaMeHHbIe MaTepuasbl U PacTBOPkl, YTO MO-
XET B CBOK 04epenb MoBnusTe Ha BbIOOp MaTepwanoB Ana Bcero 3aaHust. Npumepsi
apXUTEKTYPHBLIX AeTareil ¥ SNeMEHTOB, BbINONHEHNE KOTOPbIX NMPUBOAWUT K MOBbILLEH-

HOMY J1OKanbHOMY YBMaXHEHNIO:

— 3arnybneHHble OKHa C YCTPONCTBOM YKIOHA B KNajke B paoHe NOAOKOHHMKE,

— MNOCKNIA NOLOKOHHMK;

— HefocTaToOYHAsA UNMY OTCYTCTBYIOLLAsA BeNUYMHA CBeca KPbILLUKM Y (OPOHTOHA;

— BonblUME NNOCKOCTU OCTEKNEHUs unu obnuuosku knagkv 6e3 ycTpoiicTea Kap-
HMW3a MOHU3Y y4yacTka C Uenbi OTBEeCTU cberaioLyio BoOY OT HWKEepacrnoroXeHHOW
Krnaaku,

— 0bnacTy oWTYKaTypeHHON CTEHLI, MPUMbLIKaIOLLEN K HEOLLTYKaTypeHHOM Knaake
n 3arnybneHHble N0 OTHOLLEHUIO K HEN 6e3 co3faHns COOTBETCTBYHLLEN U30NAUMK Ha
CTbIKE Y4acCTKOB WUNU LpYyrux cnocobos NS npefoTspalleHusi NocTynrieHuss Bobl 3a
WITYKATYPKY;

— BEpTUKanbHas NoBepPXHOCTb € ODMULIOBKaMM MPU YCIIOBUW, YTO €€ HUDKHUA

Kpawn He BbICTYNaeT WK BbICTYNaeT He3Ha4YUTENbHO Hapg, KNnagKkon Huxe.

7.7. Bolbop Mapku kKaMHSA U pacTBopa rno TpeboBaHNsAM AOSITOBEYHOCTH
Mapky KamHen o MOPO30OCTOMKOCTM paHee HasHavanu no Tabn.1 CIll
15.13330.2012 (F75 — ana Hapy>HOro crnosi TpexcnoiHbix cteH, F50 — ana asyxcnoii-

HbIX CTEH). Ha cerogHAwwHNA aeHb aTa Tabn nua nepecMaTpuBaeTCA.

CornacHo CI1 28.13330.2012, n.7.5. mapka Knaao4Horo pacTteopa no Mopo3o-
CTOMKOCTM NpuHMMaeTca no 1abn. 2K.2. kak ana DeToHa Mapky No BOAOHENPOHULAEMO-
ctn W4 Ha noptnadguemedTe. OnbiT LOJITOBPEMEHHON HAOEXHON 3KcnnyaTtaummu KoH-
KPETHbIX MaTepUaroB B KOHKPETHbIX KNMUMAaTUUYECKUX YCIOBUSX MOXET CNYXWUTb LIEH-

HbIM PYKOBOASILMM NMPUMEPOM Mo BbIOOpy marepuanos.

Bce YKa3aHHblEe peKOMeHOauMn OTHOCATCA K 3&TBep,DIeBUJEI:‘I knagke. B npouecce
cCTpouTenbCTBa KamMHK, pacTBOp U CBEXad Knagka MoryTt TDEGOBaTb OONONHUTENBHON

3aLLUTHI.
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PekomeHdayuu rno ucnoinb308aHuUKO HamyparnbH020 KaMHA.

Beibop Tuna HaTypansHOro KaMHsa 0BbLIMHO OMpPeAenseTcs 3CTeTUYECKUMU CO06-
paxeHnamu. pu 3ToM HaTyparnbHbIi kKameHb AOMmKeH obnagaTb AOCTaTOMHOW A0Mro-

BEYHOCTbLHO AN NPUMEHEHUS B KOHKPETHLIX YCIOBUAX.

Honroee4yHocTb kaMHA LomkHa ObiTb AOMOMHUTENBHO M3yYeHa NpY MPUMEHEHIN

r
€ro ANns KapHU30B 1 NMOSACOB, NOJOKOHHWKOB, NapaneTHLIX MIWT, a TaKKe ANS CrIOXKHbLIX
KNUMaTUHECKNX YCIOBMIA — NPUBPEXHBIX PalOHOB U PailoHOB C MOBLILLEHHON BRaXHO-

CTbHO.

Ocobyto 0CTOPOXHOCTL CriedyeT NPOsiBAATL MPU UCNOML30BaHUN KaMHEeR, Ans
KOTOPbIX HET OMnbiTa MECTHOTO MPUMEHeHUs. [eTporpaduyecknini aHanu3, Ka4ecTeeH-
Has reonoriyeckas MHTEpNpeTaunsa, OnbIT KNaAaoYHbiX PaGoT MOryT NOBAWSATb Ha pe-

LEHWE MNO NPUMEHUMOCTU KaMH4A.

CberatwlLlas ¢ naBecTHAKa Boﬁa MOXeT ObiTb arpeccuBHON MO OTHOLLEHUKD K
NECYaHMKy, HEKOTOPbIM BWAAM TpaHUTa U HEKOTOpbIM BuAam Kupnuuya. KombuHauus
KNafoyHbIX MaTepuanos fomkHa ObiTb COOTBETCTBYIOWMM 06pasom nogobpaxa, 4Tobbl
WCKNIOYNTb JaHHbIA BUA arpeccun. Takke BO3MOXKHO COOTBETCTBYIOLLE AeTannpOBKON
Y3IOB UCKITIOYNTL YBNAXKHEHUE HUKEPAaCNONOXKeHHbIX YHaCTKOB KNaakv BoLoi ObisLuein

B KOHTaKTe ¢ M3BECTHAKOM.

7.8. 3alyuTa OT KOPPO3UN SNEMEHTOB thacagHoN SKCIo3ULMM

MeTannuyeckue anemeHTbl B KNaake OTKPbITOI 3KCMO3ULUN, BbIXOAALMNE HA ha-
Cafl 3aaHusa (Hanpumep, cTarnbHble NepeMblyKy), 3alULLAoTCs OT KOPPO3WKM COrnacHo
n.5.5.2, 5.5.4, 5.5.8 CIN 28.13330.2012:

«MPOTEKTOPHbLIMU METANNMUYECKUMU NOKPEITUAMWU, HAHOCUMBIMMN METO4aMK rops-
HEero unn XxonogHoroe UMHKoOBaHWUA wnu rasoTepMmnHeCcKoro HanelneHus (B NnomMmelleHunax c

BIT@XXHbIM 1N MOKDBIM PEXUMOM U Ha OTKPbLITOM Boanyxe)»;

«KOMOUHNPOBaHHbLIMM MOKPLITUSIMW (NAKOKPACOYHBIMU MO METANNU3aLIMOHHOMY

CI0t0 NMpun CpeaHel CTENEHN arpeCcCUMBHOIO BO3AEACTBUSA CPeb!)»;

«XOJ’IO,D,HOB UWMHKOBaHWe» — 3aluTa OT KOPPO3uK LUMHKOHaNOMHEHHbLIMU KOMMO-
SULMAMW, HAHOCUMBIMW Ha NOBEPXHOCTL MeTanna MeToaamMu, ncnonelyemsiMu gn4g na-
KOKpacCo4HbIX MaTtepuanos: crnocobamm nHEBMaTUYECKOro Mu 663803,&},’1.UHO!'O pacribl-

NE€HNA, OKyHaHNEM, KUCTbIO, BAnnKom».
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CornacHo n.7.8 CIT 28.13330.2012 cranbHble AeTanu B KameHHON Knagke

A0MXHbI ObITb 3aLUMLLEHEI OT KOPPO3UU B COOTBETCTBUM C TpeBoBaHusMU pasaena 5.5
CI 15.13330.2012.

CornacHo n.5.5.11 CI 28.13330.2012 chacagHble 3remMeHTbl OTHOCSTCS MO
YCNOBKSM BO3AEMCTBUS OKpY>KaloLIen cpefbl K rpynne | (BnaxHOCTb BO3ayxa U Temne-
paTtypa COOTBe’TCTByeT YCMOBUAM OTKPBLITOM 3KCMO3WULMU, CTENEHb arpeccuBHONO BO3-
AENCTBUS Cpefibl — CPeAHearpeccuBHasi, CTanbHble 3MEMEHTbI, aKcnnyaTupyemMsie Ha
OTKpbITOM BO3AyXe, Oe3 obeToHupoBaHus), cornacHo npunoxerns K, Tabn. K.1 npeay-

CMaTpuBaTCH cneayrLlme cnocobsl 3aLUThl:
1.l'opavee unHkoBaHMe TonmMHOM 60 MKM.

2.X0ono4HOE LMHKOBaHUE LMHKHAMONHEHHBIMU KoMnosuuusaMu TonwmHon 120-
150MKM.

3.KomBrHMpoBaHHOEe NOKPBITME — XOMOAHOE LMHKOBAHUE LIMHKHANOMHEHHLIMM

komnozuuyusmu lla unu llla (tonwwmHon 80-100 Mkm).

7.9. 3almTa OT KOppPO3nM KPEneXHbIX CKOB, CETOK, MMBKMX CBSI2ei

Mo aHanorum co CTEHOBLIMU NAHENSAMU CBA3W ABYXCIONHBIX CTEH OTHOCSTCS K [V
roynne cm. CIT 28.13330.2012, n.5.5.11, tabn. 1.1 (memnepamypa om nonoxumerns-
HbIX 8HYMPEeHHUX 00 KITUMamu4ecKux HapyXHbIX, obpasosaHue ¢ha3oeoll fnieHKU ena-

2U 8 Mo4Ke pochl, cmeneHb 8030elcmeus — cpedHeazpeccLsHas).

CornacHo npunoxeruss K CI 28.13330.2012, Tabn. K.1 npegycmarpusarTcs

cnepyoLime cnocobbl 3aluThl Ans rpynnsl ceasel IV no tadn. N.1:
3amMOHONMYMBaHME NPU HANIMYMY 3ALUNTBI MO BApUAHTAM:
1.l'opayee uMHKoBaHMe TONLLMHOK B0MKM.

2.XONoAHOE LMHKOBaHWE LMHKOHAMOMHEHHLIMUA KOMMO3ULMAMM TonwwmHon 80-
100 MKM.

3aMoHoNM4MBaHUE OCYLIECTBRSeTCS MENKO3EepHUCTLIM DEeTOHOM (KNnago4HbiM
PacTeopom) Mapku no BoaoHenpoxuuaemoct W4, TonwmHa 3aWmuTHOro crosi 6eToHa —
He meHee 20 mm (n.5.5.13 CIM 28.13330.2012).

AHanoruyHble TpeboBaHus cogepxarcs B CM 15.13330.2012: .

[.8. [Ina oByxcnoiHbix cTeH 6e3 Bo3ayLLUHOro 3asopa [onycKkaeTcs npuMeHeHue

CBSA3EI U CEeTOK U3 OLIMHKOBAHHOM cTanu. Heobxoanmas TonumHa aHTUKOPPO3NOHHOIO
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NOKPBITUS ONPELENIAETCA B NPOEKTE C YYETOM KNUMATUUYECKUX OCOBEHHOCTER U cTene-

HU arpecCMBHOCTU cpedbl.

CBH3IJ1, BbIMOJNTHEHHbIE U3 NONMUMEPHBIX MaTepuanos, OOJDKHbI UMETL paspeLue-

HWEe Ha UX NPUMEHEHNE B COCTaBE MHOTOCIIOWHbLIX CTEH.

Takvm 0bBpasom, Ans crny4asi TPEXCNONHbLIX CTEH B BUAY OTCYTCTBUS 3aMOHOMM-
Y/BaHUS CBS3el B Npefenax BO3AyLUHOrO 3a30pa 3alWTa MOXET NPUHUMATLCS B BUAE
NPUMEHEHMWS! CBA3EN U3 KOPPO3NOHHOCTOMKUX CTanen, CBS3el U3 KOMMO3UTHLIX MaTe-

pPUanos.
Takke cornacHo CIM 28.13330.2012:

A.2. CeTkun, yknagsisaembie B HAPYKHbIF CrON KNaaK1, MOTYT BbINOMHSTLCS U3

OUWMHKOBaHHOW cTanu.

Buabl HU3KONErMpoOBaHHbLIX CTanei aAns cpefHe- un chnbHOAarpeccuBHbIX cpen rno
Tabn. LL.5 CIM 28.13330.2012, 10XCHA, 15XCHA, 10XHAM, 10XAr. OonyckaeTcs
NPUMEHeHVe HepxaBeloleir cTanu 3apybexHblx npoussoauTenen mapok W1.4571,
W1/4401 (A4) (DIN 10088).

BonThl, raiku, BUHTbI U T.M. JOMKHL UMETL TaKON Ke YPOBEHbL 3alUWUThI, Kak n
KOHCTPYKTUBHBLIE 9NEMEHTbI C KOTOPbIMW OHWM UCMOMNb3YHTCHA, a Takke ObiTb C HUMMK
COBMECTUMbI, T.€. CNeAyeT YyYUTbIBaTb BOIMOXHOCTL 06pa3oBaHWs 3MeKTPOXUMUYECKON

KOpPO3UN.

9.33. I'nbkune cBA3M B TPEXCINONHBIX CTEHAX C BHYTPEHHUM CrOEM U3 yrennurens
AOJIKHBI BbIMOMHATLCA U3 HEPXKABEILWEN MM KOPPO3MOHHOCTONKON CTaIsiMUK, @ Takke

V3 NONUMEPHBIX KOMMO3NLUMOHHBIX MaTepuanoB (Tuna Buiickux aHKepos).

CoepyHeHNs crinBoB ABYXCINOMHbBIX CTEH OCYLLECTBIAETCH OLWMHKOBAHHBIMY UK
nonumepHbiMy (6a3anbTonNacTMKOBLIMIA UMW CTEKIONIACTAKOBLIMM) CETKaMM. BepTu-

KareHblii LLOB MEXY CNOAMU AOMKEH BbiTb 3anofHeH pacTBOPOM.
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