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NPEAUCNOBUE

PEKOHCTPYKUMS 3aaHUN — 3TO KOMNnekc paboT, HanpaBneHHbIX Ha BOCCTaHOBNEHUE,
ynyuweHve, UIMEHEHNE UHXEHEPHbIX, XO3ANCTBEHHO-IKOHOMUYECKUX, ICTETUYECKMX na-
pameTpoB obbekTa. Cam NpoUecc PeKOHCTPYKLMM (pecTaBpaumn) MMeeT B CBOEH OCHOBE
HE TONMbKO IKOHOMWYECKUW, HO W COUMAnNbHBLIA, KyNbTYPHbIA, UCTOPUYECKWA M BOChUTa-
TenbHbin 3hdekT. CoxpaHeHue ucTopuyecknx KopHew niwboro Hapoaa B Nepayio oyepeab
CBSI3aHO C COXpaHEHWEM, U3yYEHUEM M UCMOSIb30BAHMEM CO3aHHOIO HaLMMKU NpesKkamu
Hacnegus. PekoHcTpyKkuus o6bekToB xunoro ¢oHaa (okono 33% scero ¢oHaa) cnocob-
CTBYET He TOSIbKO NOBbILEHNIO KOM(OPTHOCTU XU3HM HalMX NioAen, Ho u Gnarogaps
3TOMY, noBbileHnio 3ddeKkTUBHOCTU paboTbl, CTAHOBMEHUIO YPOBHA CaMOCO3HAHWUSA W
narpuotusma.

PekoHCTpyKuMst (MOAEPHW3aUUs) NPOU3BOACTBEHHbIX OOBLEKTOB npeanonaraeT co-
KpalleHue CpeACTB W BPEMEHM Ha Mepexof K COBPEMEHHbIM TexXHONOoruam, obecneuw-
BaloWUM BbINYCK KaK HOBbIX, Tak U 6onee Ka4yeCTBEHHbIX TOBApOB.

Komnnekc mMeponpuatuii, KOTOpbI CneayeT peanu3oBaTb Kak Ha NOArOTOBUTENbHOM
aTtane (cO6op UCXOAHBIX AaHHbIX, pa3paboTka NPOEKTHOW AOKYMEHTauum), Tak u npu npo-
BeAEHUN paboT (NepeyCTpONCTBO, HAACTPOWKA, NPUCTPOIKA, yCUNeHue, BOCCTAHOBME-
HWE), CYLUECTBEHHO OTNUYAETCA OT «HOBOrO» CTPOUTENLCTBA. HenpepbiBHO MEHSIOTCS
NOAXOAbI, METOAbI ¥ TEXHOMOrMK, CONyTCTBYIOWME 3TOMY Npoueccy. MbiTaTbea 3adukcu-
poBaTb y Cnywarens CywecTsylouue CerofHs Noaxoabl ABHO HebBnarogapHoe 3aHsTue.
Heobxoaumo co3aaTtbh metoauueckyto 6asy, onupasch Ha KoTopyio, ByAyLUMiA cneumanucr,
KaK Ha CTaguu NOArOTOBKW, TaK U B AanbHelleM, CMOXET CaMOCTOATENbHO NOBbIWATL
€BOI NPOeCCMOHaNbHbINA YPOBEHb.

FnybuHa wu3yyaeMbix BONPOCOB OMNpejeneHa C YY4eTOM CTPYKTypbl  yyebHo-
MEeTOAUYECKOro KoMnnekca «PeKOHCTPYKUMA, pecrtaspauus 1 PEMOHT 34aHWniA U Coopyxe-
HWA», KOTOPbIA COCTOWUT M3 TPeX YacTeu:

Yactb 1 «[uarHocTuka TeXHUMECKOro COCTOSIHNA 34aHNA U COOPYXEHNA»

YacTb 2 «PEKOHCTPYKUWA, pecTaBpaumsi U PEMOHT 34aHUA U COOPYXEHUA»

Yactb 3 «YcuneHne u BOCCTAaHOBNEHNE CTPOMTENbHbLIX KOHCTPYKLMIA»

B Hactosiem u3gaHmm yyebGHO-MEeTOANYECKOrO KOMNNEKCa W3NOXEeHWe marepuana
(nepeyeHb, NOCTPOEHWE, KOHTPONbHbIE BONPOCHI) CTUMYNUPYET HENpepbiBHbIA Npouecc
KaK CaMOCTOSITENbHOMN paboTbi, Tak U NPOBEPKK NONYYEHHbIX 3HAHWIA.

MpeacTaBnseT WHTEpeC METOAUKA OpraHM3auun UTOrOBOW NPOBEPKN YCBOEHUA Mate-
puana, cTumynupyioLias nosbiweHne obbema CaMoCTORTENbHOW NoAroTosku. MNpu 3tom
aKUeHT AenaeTcs He CTONbKO Ha 3anoMWHaHWe Marepuana, CKOMbKO Ha NOHUMaHWe, He-
06X0AMMOCTb aHaNM3nMpoBaTb CUTyaLWio, NPMHUMATL ONTUMANbHbIE PELUEHURA, ONMPasch
Ha AOCTUXEHWS B 0BnacTu CTpoutenbHOW WHAYCTPpUW. Hanpumep: marepuansi, npuse-
LleHHble B KypCce W WCNONb3yeMble NpU BOCCTAHOBNEHUN W YCUNIEHUU CTPOUTENbHbLIX KOH-
CTPYKUMIA Ha NpakTuke, Yepes Hekotopoe Bpema ByayT oOHOBNATLCA U COBEPLUEHCTBO-
BaTbCA.



CUCTEMA NPUHATLIX ONPERENEHKA N OBO3HAYEHUIA

1. Asapusi — cobbiTe, NPOUCXOAALLEE NO TEXHOTEHHLIM, KOHCTPYKTUBHBIM, TEXHOMO-
TMYECKUM, 3KCNyaTaUMOHHLIM NPUYMHAM MNU B pe3ynbTaTe NPUPOAHO-KIUMATUHECKNX
BO3AENCTBAN, MHTEHCUBHOCTb KOTOPLIX HE NpeBbillana PacYeTHbIX 3HAYEHUW, 3aKknio-
YaKwLieecs B paspyLLeHUH 3aHUA, ero 4acTh UK 3nemMeHTa W cosgaloliee yrposy Ans
U3HN 1 340POBbLA MIOAEN, OKPYXaloLLen cpeae Ui NPoU3BOACTBEHHOMY NpoLUeccy.

2. O6cnedoesaHue — koMmnnekc paboT no onpeaeneHnto PakTU4ECKoro TEXHUYECKOro
COCTOSIHUS ¥ CTENEHW W3HOCA 3AaHWR, ero OTAENbHbIX ANEMEHTOB.

3. fQegbekm — HECOOTBETCTBME COOPYXEHUS, €r0 4acTU UMK OTAENbHOTO 3NeMeHTa
Tpe6oBaHNSIM HOPMAaTWBHbLIX AOKYMEHTOB, o6pa3oBaBlueecs Npu Wx BO3BEAEHUM (M3ro-
TOBNEHWUM).

4. MNospexdeHue — pedekT, 06pa3oBaBLUMIACS B pe3ynbTaTe BO3AEHCTBUN (KumaTu-
YECKNX, MEXaHUYECKMX, XUMUYECKUX U Ap.) NPWU XpaHEHWUHU, TPAHCNOPTUPOBAHUK, MOHTaXe,
HapyLeHU NpaBun TEXHUYECKOW IKCnnyaTauuu.

5. BoccmaHoeneHue — KOMNIEKC MepONPUATHiA NO yCTpaHeHuio aedekToB (noBpex-
AEHUI) U YNYYLLEHNIO XapaKTepucTUk matepuanos obvekTa.

6. YcuneHue — xoMmnnekc MeponpuaTui no obecrieyeHnio TpeboBaHUN NONOXEHWIA
nepBsoVi ¥ BTOPOW rpynnbi NpeAenbHbiX COCTOAHWUA.

7. HapawueaHue — yBenuyeHue NONEPEYHOro CEYEHUS YCUIMBAEMOW KOHCTPYKUWU
nytem 6eTOHUPOBAHWA CO CTOPOHbLI OAHOW WA ABYX rpaHei Npu ycnosun obecnedexuns
COBMeECTHOW paboThi.

8. O60liMa — yBENUYEHUE NONEPEYHOTO CEYEHU YCUNTUBAEMOIA KOHCTPYKUUM nyTem Ge-
TOHWUPOBAHUS CO BCEX YETbIpEX CTOPOH NPU yCnosuun obecneverns CoBMecTHol paboTbl.

9. MecmHas o6oliMa — yBennyeH1e NonepedHoro ceyeHus nytem 6eToHMpoBaHus co
BCEeX YeTbipex CTOPOH Ha OTAEbHOM Y4acTKe No ANMHE KOHCTPYKLMK.

10. Py6awka — ysenuyeHue nonepeyHoro CEYEHUs yCANUBAEMOA KOHCTPYKUMM NyTem
6eTOHUPOBAHUA CO CTOPOHbI TPEX rpaHel Npu ycnoeuu obecneveHns COBMECTHOW paboTbl.

11. Pacnopka — cxaras apmaTtypa B BuAe NPOKaTHOro npocuns, He Umerowas no
ANuHe cuenneHus ¢ 6eTOHOM, 3aKpennieHHas KOHLAMM Ha yCMNMBAEeMOW KOHCTPYKLUWK.

12. 3amsxKka — pacTaHyTas apmaTtypa, 3aKpenneHHas KOHUaMu Ha ycunusaemoii
KOHCTPYKUMM, HE UMEIOLLAs NO ANUHE cuensieHns ¢ 6eToHOM.

13. WapHupHo-cmepXHesasn yenb — pacTsHyTas apmarypa, He umeroLas no AnuHe
cuenneHus ¢ 6ETOHOM, 3aKpenneHHas KOHUamu Ha YCUNIMBAeMOW KOHCTpyKuuu, ¢ 6onee
YeMm AByms nepernbamu no AnuHe.

14. LinpeHzenb — pacTaHyTas apmaTtypa, He MMetoLas no AnuHe cuennexus ¢ 6eto-
HOM, 3aKpensieHHas KOHUamMW Ha YCUNMBAEMON KOHCTPYKLMM, C OAHWUM N ABYMS neperu-
6amu, ONMpaoWMMKUCS Ha Hee N0 ANUHE KOHCTPYKUUW.

15. TexHuyeckoe cocmosiHue o6bexma — KOMNNEKC Nokasatenen, onpeaenstowmux
KaK COOTBETCTBUE NPOEKTHLIM PELLEHUAM, TaK U A0NrOBEYHOCTb 06bekTa B ByayLuem.

MpuHATLIE B KOHCNEKTe nekuuit yCnoBHble 0BO3HAYEHNS U CUMBONbLI COOTBETCTBYIOT
NCO 39898. Mpu pacyete ycunenus (6eToH, apmaTypa ycuneHus, ycrosus paboTbl u
T.4.) KOHCTPYKUMIA K YCIIOBHbIM CUMBONAaM W 0603Ha4YeHNAM 406aBNSETCA OTNUYUTENbHbIA
nHaekc «ad». Hanpumep:

Aag — AONONHUTENbBHAS NNOLWaAL ceueHusi BEToHa yeuneHus;

As1.ad — AONONHUTENbHASR NIOWAAb CEYEHNN PACTAHYTOW apMaTypbl YCUNEHUS;

Asw,ad — AONONHUTENBHAN NNIOWAAbL CEYEHUSI NONEPEYHON apMaTypbl YCUNEHMS;

Ec,aa — MOAYNb YNpyrocTu 6eToHa ycuneHus;

Es.ad — MOAYNb YNPYroCTU apMaTypbl YCUNEHUs;



fed,ad — PacYETHOE CONPOTUBMEHNE CXaTWio GeTOHa ycuneHus Ans xene3oGeToHHON
KOHCTPYKLMK;

fyd,a0 — PACYETHOE CONPOTUBNEHUE PACTAKEHNIO apMaTYpPbl YCUIEHNS;

Ye.ad (Ys.ed) — MOHWXAIOWUIA KOIDDULMEHT yenoeuid paboTbi 4ONONHUTENBLHOTO GEeTOHa
(apmartypet);

bag — LUMPUHA AONONHUTENBHOMO CEYEHNA BETOHa HapaLUMBaHUA;

h’ag, hag — BbICOTA AONOMHNTENIBHOIO CEYEeHWs HapalmuBaHna 6eToHa B CxaTol U pac-
TSHYTOW 30HaX COOTBETCTBEHHO;

AM — n3rnbaoumin MOMEHT OT BHELUHUX CUA, NPUNOXEHHbIX NOCNE YCUNEHUS;

Ared — NIOWAAL NPUBEAEHHOMO CEYEHNA YCUNIEHHOTO CEYEHUS;

lred — MOMEHT UHEPLUN NPUBEAEHHOrO CEYEHUA 3NEMEHTa OTHOCUTENbHO Ero LEeHTpa
TAXECTH;

Wreds — MOMEHT CONPOTUBAEHUR NPUBEAEHHOTO CEYeHUs aNEeMeHTa ANS KpawHero pac-
TSHYTOrO BOMOKHA;

fed.red, fotdred — NPUBEAEHHOE 3HAYEHME pACYETHOrO CONpPOTUBMEHUA 6eToHa oceBoMy
CKaTNIO U PACTAKEHNIO COOTBETCTBEHHO.

OcranbHble 0603HaYeHus cooTeeTcTByOT NpuHATLIM B CHB 5.03.01-02 [13] (ans xe-
ne306eTOHHBbIX KOHCTPYKuuit) 1 CHuM 11-22-81 [12] (ANs KamMeHHbIX 1 apMOKaMEHHbIX
KOHCTPYKUW#A).



TEMA Ne1 BBOAHAA NEKUUA

MepeveHb paccmaTpuBaeMbix BONPOCOB:

1.1 Llenb 1 3apaum kypca.

1.2 luteparypa no kypcy.

1.3 MNpunumnHbl, BbisbiBaOLWME HEOBXOAUMOCTb BOCCTAHOBMEHUS W YCUNEHWUS CTPOU-
TenbHbIX KOHCTPYKuui (c.4-10[1]).

1.1 Uenu n 3apaum nayyaemoro Kypca

Uens — noarotoBUTb Cneuvanucta OPMEHTMPYIOLLErocs B Bonpocax obecnevyeHus
apPeKTUBHOW IKCNNyaTauun CTPOUTENbHBIX KOHCTPYKUUA Hapsay C obecnevyeHneM 3kc-
nNyaTaumoHHOW HAAEXHOCTV N HOPMATMBHOW A0NTOBEYHOCTH.

3adava — AaTb 3HAHWA, KOTOPbIE NO3BOMAIOT CNELMANUCTY OLEHUTb TEXHUYECKOe CO-
CTosiHWe 06beKTa Ha BCeX CTaAUsIX CO3AaHWS (NPOEKTMPOBaHMe, CTPOMTENLCTBO) BKNOYas
3KCAMyaTaumio, BbiNOMNHNTL BECb KOMNAEKC CTPOWTENbHbIX paboT B Npouecce pPeKoHCT-
pYyKunu (BOCCTAHOBNEHUE, YCUNEHNE), TPAMOTHO OLEHUB KaK YCIIOBUSA 3KCnyaTauwu, Tak
1 BO3MOXXHOCTN PEMOHTHbIX COCTAaBOB 1 METOA0B YCUIIEHUS.

1.2 NNurepartypa no Kypcy
OcHosHas numepamypa

1. TKMN 45-1.04-208-2010. 3paHna u coopyxeHusi. TexHuyeckoe CocTosHue u obeny-
X1BaHNE CTPOMTENbHBIX KOHCTPYKLIMA 1 WHXKEHEPHBIX CUCTEM U OLiEHKa UX NPUrOAHOCTH K
akcnnyaTtaumn. OcHoBHble Tpe6oBaHus. — MH.: MuHcTponapxutekTypbl, 2011. - 23 ¢.

2. TKN 45-1.04-37-2008. O6cnepaoBanue CTPOUTENbHBIX KOHCTPYKUUA 3AaHUA W CO-
opyxeHuii. Mopsgok nposeaeHus. — MH.: MuHcTpoiapxuTekTyphi, 2009. — 52 ¢.

3. TKM 45-1.04-119-2008. 3paHus n coopyxenus. OueHka creneHn HU3n4eckoro u3-
Hoca. — M.: MuHcTpoiapxuTekTypa, 2009. - 43 c.

4. TKM 45-1.04-14-2005. TexHuueckaa akcnnyaTauws Xunbix W o6L4eCTBeHHbIX 3a-
Huii 1 coopyxeHui. Mopsaok nposeaeHus. — MH.: MuxcTpoiiapxuTekTypsl, 2006. — 40 c.

5. TKM 45-1.04-206-2010. PeMOHT, PEKOHCTPYKUMA U pecTaBpauus Xunbix n obecr-
BEHHbIX 3aHNI U CoopyxeHnuin. OCHoBHblEe TpeboBaHUA NO NPOeKTUPOBaHUID. — MH.: MuH-
cTpounapxutektypbl, 2011. - 19 c.

6. TKMN 45-1.02-104-2008. MpoekTHaa AOKYMEHTAUWUA HA PEMOHT, MOAEPHW3aunio 1
PEKOHCTPYKUMIO XubiX U OBLLEeCTBEHHbIX 34aHMIA U coopyxeHuii. Mopsaok paspaboTtku n
cornacosaHuns. — MH.: MuncTpoiapxutektypbl, 2009. — 16 ¢.

7. TKIN 45-5.04-49-2007. KoHcTpykuuu cTanbHbie. ObcnesoBanve U gnarHoctuka Tex-
HWUYECKOro cocTosiHuA. — MH.: MuHcTpoitapxuTekTypsl, 2008. — 125 c.

8. TKI 45-5.05-146-2009. [lepeBsiHHbiE KOHCTPYKUMW. CTpouTenbHbIe HOPMbI NPOEK-
TupoBaHus. — MH.: 2009. - 63 ¢.

9. TKIM 45-1.04-126-2009. O6cnepoBaHne 3aaHuin U coopyxeHnuid. Mpaeuna 6e3onac-
HOCTK TpyAa. — MH.: MuncTpoitapxutekTypbl, 2009. — 21 c.

10. CHuM 2.01.07-85. Harpy3ku n Bosgeicteus. — M.: MuHcTpoiiapxutekTyps!, 1988. —
36 c.

11. CHuN 11-22-81. KameHHble n apmokaMeHHbie KOHCTpykumu. CH — M.: 1983. - 39 c.

12. CH1M 11-23-81*. CranbHble koHCcTpykumn. CH. — M.: 1991. - 96 c.

13. CHB 5.03.01-02. BeToHHble U Xefle306eTOHHblE KOHCTPYKUnW. C U3MEeHEeHUsMU
Ne1,2,3,4. — MH.: CtpoiTtexHopm, 2002. — 274 c.

14. TKMN 45-5.04-274-2012. CranbHble KOHCTPYKUMW. Mpumepbl pacyeTa. — MH.: Muk-
cTpoapxutekTypbl. 2013. — 147 c.

15. TKM EN 1991-1-3-2009. EBpokoa 1. Bospgeicrsus Ha KOHCTpykuumn. Yactb 1-3.
O6uwue Bo3aencTeus. CHerosble Harpyskn — MH.: MuncTponapxutektypbl. 2009-20c.
(c HauuoHanbHLIM NpunoxeHuem ot 01.07.2015r.).
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16. TKM EN 1991-1-4-2009. EBpokoa 1. Bo3geWcTBus Ha KOHCTpykuuu. Yacts 1-4.
Obwue Bo3aeitcTeuUA. BeTpoBbie Bo3geincTBusA. — MH.: MuHcTponapxuTekTypsl, 2009. - _c.
(C HauunoHanbHbIM Npunoxexnuem ot 01.07.2015r.).

17. TKN EN 1992-1-1-2009. Espokoa 2. MpoekTupoBaHue Xene3o6eTOHHbIX KOHCT-
pykumia. Yactb 1-1. O6wme npasuna v npasuna Ans 3gaxuii. — MH.: MUHCTpOnapxuTekTy-
pbl, 2009. — 191 ¢c.

18. CTb EN 1996-1-1-2009. Espoxoa 6. MNpoekTupoBaHue KaMEHHbIX KOHCTPYKUWMA.
Yactb 1-1: Obwme npasuna ANA apMUMPOBaHHbLIX U HEAPMUPOBAHHLIX KAMEHHbIX KOHCT-
pykumni. — MH.: Mocctaupapt, 2009. — 86 c.

19. TKN EN 1996-2-2009. Espokoa 6. MpoekTupoBaHWe KameHHbIX KOHCTPYKUMN.
Yactb 2. MNpoekTHble pewweHns, BLIGOp MaTepnanos W BbiNOTHEHNE KaMEHHbLIX KOHCTPYK-
uui. — MH.: MuxcrpomapxuTekTypsbl, 2009. — 26 c.

20. TKN EN 1996-3-2009. Espokog 6. MpoektupoBaHue KaMEHHbIX KOHCTPYKLIWA.
Yactb 3: YnpolyeHHbie MeToAbl pacdeTa Afsi HeapMUPOBAHHbIX KAMEHHbBIX KOHCTPYKUMNA. —
MH.: MuHcTpoapxutexTypbl, 2009. - 30 c.

HAononnumensHas numepamypa

21. Be3os, A.WN. O6cneaoBaHne M PEKOHCTPYKLUMUA KeNe306ETOHHBIX U KAMEHHBIX KOH-
CTPYKUMA 3KCNNyaTUPyeMbiX 3AaaHWi W coopyxeHuir: yyeGHoe nocobue / A.W. Besos,
B.®. CanpbikuH. — M.: N3gatenscteo ACB. - 1995. - 192 c.

22. boHaapeHko, C.B. Ycunenue xene3ob6eTOHHbIX KOHCTPYKUWIA NPU PEKOHCTPYKLMK
3ganuin / C.B. BoHaapeHko, P.C. Canxaposckuit. — M.: CtpoiunagaT, 1990. — 351 c.

23. buonospexaeHus B ctpoutenscree / .M. NeaHos [n ap.] — M., 1984. — 320 c.

24. boromonos, b.. Xumus gpesecutbl. — M.: Jkonorus, 1973. — 224 c.

25. MNyuknn, N.C. OnarHocTka NOBPEXAEHWUA N BOCCTAHOBMIEHWE IKCNMYyaTaUNOHHbBIX
Ka4ecTB KOHCTPYKuuit: yuebHoe nocobue. — M.: Usgatensctso ACB, 2000. - 176 c.

26. Nyukun, UN.C. TexHnyeckan 3kcnnyaTaums W peKOHCTPYKUUS 3aaHuiA: ydebHoe no-
cobue: - M.: Usgatenbcteo Accounaumm CTpouTenbHbix By3os, 2009. — 296 c.

27. N'ycokos, N.M. 3kcnnyatauua AepeBsiHHbIX KOHCTPYKUMA W METOAbI YCTPaHEHUS
AedekTos: yyebHoe nocobue / U.M. MNycbkos. — M.: MUCU, 1982. — 106 c.

28. XXuTtywkuH, B.I". Ycunenve xameHHbIX 1 AepeBAHHbIX KOHCTPYKUUIA: yuebHoe noco-
6ue / B.I". XXutywkuH. — M.: Usparenscreo ACB, 2005. — 56 c.

29. Kanuuud, A.A. ObcnepoBaHne, pacyeT W yCUSIEHME 3AaHWA W COOPYXEHWHA /
A.A. KannnuH. — M.: UsgaTtenscteo ACB, 2002. — 160 c.

30. Kanesckan, W.I. Buonormueckoe nospexaeHue ctpoutesibHbIx matepuanos / U.IM. Ka-
HeBckas. — J1., 1984. - 232 c.

31. KoHgpatuuk, A.A. PEKOHCTPYKLMSt 1 pecTaBpaums 3aaHuin n COOpYXeHu / pasaen —
[lnarHocTka TEeXHWYECKOro COCTOSHUS 3A4aHUA M CoopyxeHun / KoHcnekT nekuuit Ans
cTyAaeHToB cneyunansHocTy 1-70 02 01 «MpombiluNeHHOe W rPaXAaHCKOe CTPOUTENLCTBON
AHeBHOW 1 3a04HoU hopm 0By4eHus. — BpecT: U3patenscTeo BplTY, 2013. - 92 c.

32. KoHapatumk, AAA. PeKOHCTPYKUMSt U pecTaBpauusi 3f4aHWiA U COOpyxeHun / pasaen —
PeKOHCTPYKUMA, pectaspauns U PeMOHT 34aHWUA U COOPYXEHUI / KOHCNEKT Nekuwih Ans
CTyAeHToB cneuynansHoctu 1-70 02 01 «lMpombiwneHHoe U rpaxaaHcKkoe CTPOUTENLCTBO»
AHEBH. 1 3ao4. bopm obyu. — Bpect: U3g BplTY, 2013. - 180 c.

33. Nlazosckuin I.H. YcuneHue cTpontenbHbiX KOHCTPYKLWIA 3KCnnyaTMpyeMbix CTpou-
TenbHbIX coopyxenuin / [.H. NasoBckuin. — Hosononouk: NIy, 1998. — 245 c.

34. KongpaTtuuk, A.A. SkcnepuMeHTaNbHO-TEOPETUYECKUE OCHOBbBI pacyeTa KOHCTPYK-
UM# 13 Hanpsrawowero 6eToHa NpU COBMECTHOM AEACTBUM M3rubalowmx MOMEHTOB, Npo-
AONbHbIX U NonepeyHbix cun. — BpecT: U3patensctso BplTY, 2007. - 172 c.

35. Jlepenés, B.WU. MpeaynpexaeHne asapwii: yue6Hoe nocobue / B.WN. Nepenés,
B.N. Ckpunes. — M.: UspaTtenbcteo ACB, 2002. - 240 c.
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36. AnbGOM KOHCTPYKTUBHbIX PELLUEHW NO CEACMOYCUNEHNIO ANEMEHTOB 3AaHUNA C He-
CYLUUMK CTEHAMW U3 KAMEHHOW KNaakn KOMNO3UTHbIMW MaTepuanamu FibARM Ha ocHose
yrnesonokHa — 3A0 «Mpenper — CKM». — M., 2012. - 69 c.

37. Mocobue NO NPOEKTUPOBAHUIO KAMEHHbIX W APMOKAMEHHbIX KOHCTPYKUMA (K
CHuN 11-22-81). — M.: Ctpoitnsaar, 1989. — 152 c.

38. Mocobue M1-98 k CHulM 2.03.01-84". Ycunexue xene3o6eTOHHbIX KOHCTPYKUNA. —
MuHck: MuHCTpo#apxuTekTypol, 1988. — 189 c.

39. Mocobue No NPOEKTUPOBAHMIO YCUNEHUS CTaNbHBLIX KOHCTPYKUMA (k CHull 11-23-81*) /
Ykpaunckuih HUIM npoekrcTanbkoHCTpykums . — M.: Ctpouusaar, 1989. — 158 c.

40. Pe6pos, WU.C. Ycunenne metannuueckux koHCTpykumin / U.C. Pe6pos. — f1.: CTpoitus-
Aart, 1988. — 288 c.

41. PexomeHgaLUMu NO OUEHKE HAAEXHOCTU CTPOMTENbHBLIX KOHCTPYKLMIA NO BHELLHUM
npusHakam / LHUAW. — M.: Ctpoinsgar, 1989. - 112 c.

42. PekomeHAauWn NO YCUNEHUIO KaMEHHbIX KOHCTPYKUMIA 3A4aHWA U COOPYXEHWA. —
M.: Ctponnsgar, 1984. - 36 c.

43. PekoMeHAaUMN NO YCUNEHWIO Xene306eTOHHbIX KOHCTPYKUUIA KOMNO3UTHLIMU Ma-
Tepuanamu / OO0 «UHTeaksa». HUWMKB — M.: 2006. — 47 c.

44. PekoMeHAaLNUn NO YCUNIEHUIO N PEMOHTY CTPOUTENbHbIX KOHCTPYKUUA MHXEHep-
Hbix coopyxehuid. — M.: LIHWW npombiwneHrHbix 3ganunia, 1995, — 47 c.

45. PekoMeHAauuMm N0 PEMOHTY U BOCCTAHOBMIEHMIO Xene3obeTOHHbIX KOHCTPYKUUA
nonumMepHbimMu coctasamu / HXKB. — M.: Ctpoitusgar, 1986. — 28 c.

46. PexoMeHaauMM NO YCWUNEHWIO XeNne30BETOHHLIX W KAMEHHbIX KOHCTPYKUuiA /
.H. Nasosckwit 1 ap.] — HoBononouk: Monouk. roc. yH-1, 1993. — 485 c.

47. PeKOHCTpyKUMM NO BOCCTAHOBNEHWIO U YCUNEHUIO NOMHOCBOPHbLIX 34aHWIA nonu-
MeppacTteopamu / Tounucckmit SHUNAIM. — M.: Ctpoimnsaar, 1990. — 160 c.

48. PekoMeHaauum no o6cneaoBaHnio U OLEHKEe TEXHWYECKOrO COCTOSHUS KpynHona-
HenbHbIX 1 KaMeHHbIx 3aaHui / LHUUCK um. Kydeperko. — M.: Ctponuaaar, 1988. — 57c.

49. PekoMeHaauun nNo oueHKke HaAEeXHOCTH xene3obeTOHHbIX KOHCTPYKUMIA, akcnnya-
TUPYEMbIX U PEKOHCTPYUpyeMbiX 34aHuit u coopyxenui: P.03.042.07. — MH.: MuHcTpO#-
apxutekTypa, 2007. - 33 ¢.

50. PekomeHpauun no OLEHKe COCTOSHUS U YCUSIEHMIO CTPOUTENbHbLIX KOHCTPYKLMA
NPOMBILLNEHHbIX 3aaHNiA U coopyxeHuit. — M.: Ctpoiunagar, 1989. -~ 105 c.

51. PekoMeHAaaUMn NO YCMNEHWIO KAMEHHbLIX KOHCTPYKUWA 34aHUIA U COOPYXEHUA /
L{HAW npombiwneHHbix 3aanui — M.: Ctpoimaaar, 1989. — 36 c.

52. PykoBOACTBO NO PEMOHTY BETOHHbIX 1 Xene306eTOHHbIX KOHCTPYKLMIA TPaHCNopT-
HbIX COOPYXEHUA C yyeTom obecneveHus COBMECTUMOCTM MaTtepuanos. — M.. LUIHUUC,
2005.-115c.

53. Wanumo, M.A. 3awuTa GETOHHbIX U Xene3obeTOHHbIX KOHCTPYKUUA OT Koppo3uu /
M.A. Wanumo. — Muxck: Beicwas wkona; 1986. — 200c.

1.3. MpnumnHbl, Bbi3biBalowme HEO6GXOAUMOCTb
BOCCTAHOBNEHUA U YCUNEHUA KOHCTPYKLMA

[axe npu akTMBHON paboTe KOHTpONUpPYLMX CnyX6 (rocakcnepTusa NPOeKTHOW A0-
KyMEHTauum, rocCTpoiHaa3op, TEXHaA30p, aBTOPCKUA HaA30p 3a NPOLECCOM CO3AaHus
obbekTa, paborta cnyxb no akcnnyaTauwu 1 T.4.) B MUpe NPOUCXOAAT asapuu. Ha pucyHke
1.1 AaHbI OCHOBHbIE NPUYNHBI BO3HUKHOBEHWS aBapuitHbiX cuTyauuin. Hanpumep:

2004r. ®paHums, Mapwx, pyxHyna Kpbila TepMmuHana asponopra Wapns ae MNonns.

2006r. Poccus, Mocksa, pyxHyna Kpbila BacMaHHOro pbiHka Nnowaabio 2 T.M2.

2006r. Monblwa, Katoeuue, pyxHyna Kpbilla BbICTaBOYHOrO NaBUNbOHA.

2013r. Nataus, Pura, pyxHyna kpbila Toprosoro LeHTpa «Maximan.
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PucyHrok 1.1 — Npuyunbl pazeumus asapuiiHbix cumyayul

B Pecnybnuke Benapycb Tonbko B 2013 rogy no oTHETaM KOHTPONMPYIOWUX CRyX6
6bIN0 YCTAaHOBNEHO CrieayloLlee:

- HapyleHus BbIABNEHbI Ha 6455 obbvekTax, B TOM Yucne Ha 74 CTpoilkax ocTaHoBne-
Hbl paboTbl, Ha 275 nnowaakax OCTaHOBMIEHO CaMOBONbHOE BbinoniHeHne CMP;

- Npu BBOAE B AKcnnyaTaumio 5103 o6bekToB 6b110 BLIHECEHO 1912 MOTUBMPOBaHHLIX
0TKa308;

- NPMBNEYEHO K aAMUHUCTPATUBHON oTBETCTBEHHOCTU 3405 huanueckux u topuauye-
CKWUX NuL ¥ B3bickaHo 1.88 mnpa. pybnein wrpadga.

He MeHee CylleCTBEHHOW NPUYUHON SBNAETCA U HapylweHue Npasun 3KcnnyaTauun
obvekTa. Hanpumep — npu o6cneaosaHu KoMapoBCKOro KpbiToro pbiHka B r. Muxcke 6bino
YCTAHOBMEHO Hanu4ue A0NONHUTENbHOW Harpy3ku BENUYUHOW nopsigka 800 T (8000 kH).

Mpu pekoHCTPyKuun O6BHLEKTOB M3MEHSAIOTCA KaK YCNOBWSA 3KCnnyaTtauun (Temnepary-
pa, BNaXHOCTb, arpeCCUBHOCTb CPeAb!), Tak U Harpysku (HoBoe o6opyaoBaHue, HaaCTPOW-
Ka U T. A.). I3TO NOATBEPKAAET HEOOXOAUMOCTD ‘KAK NOCTORHHOIO MOHWUTOPUHIA TEXHONO-
TMYECKOro COCTORHUA KOHCTPYKLUMIA, Tak U peanusauun Lenoro KOMmnsekca BOCCTAHOBU-
TenbHbIX paboT (cm. puc. 1.2).

L MeToanl 3aWHTH CTPOUTENbHBIX KOHC TPYKHH OT pa3pyweHus |
N2 L

CHwkeHue arpec- Nobiwenne YeTpoicTao Mopal Y
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cpenbt KOHCTPYKUMH NOKPLITI TOKOB

L ' N N » \p NE N L 5
Orsop | | |YAane- Nagbop | | | [Beitop Brryn-) | | [ Naxox- Kavon- | | [TipoTex-| [Asa- P
arpec- | | [Hue ar- icocTaBa MapKu Hbie pacoy- Han TOpHan puiHoe HO®
| P " NOKpbi- Hbie aawuTa| | | aawuTa

cpeayi | | (won TR NOKpbI-

OT KOH- | [cpeanl u3 cranu ™a

cTpyx- | | [nomewe-

ynn HHA

He#rp u O6pat MHbely Moxp OBnnwy Dpenax Noctosw- || Nepc-
arpeccHBHON noBepxHoc-| |[COCTABOB | | M3 py- ka, wry- Snyxaatouux Hoe K-
cpeasi T™ KOHCT- (| (B MaTe- NOHHBIX | Ly KaTypka TOoKOB

PYKUMH puan KOI:- mare-
Py p

PucyHok 1.2 - Memodsi 3aujumsl CK om paspyweHus
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WTak, HeobxoAUMOCTb B yCUNEeHM (BOCCTAHOBNEHWU) BO3HUKAET KaK B npouecce pe-
KOHCTPYKUMW (NEPECTPOKKA, NepennaHNpPOBKK, N3MEHEHNS TEXHONOrK UNK NPOUNA IKC-
nnyatauuu 3faHus), Tak U NPU YCTPaHEHWN AedEeKTOB NOBPEXAEHWA, BO3HUKAIOLWUX B
KOHCTPYKUMAX B CUNY pasfnyHbiX (hakTopos.

KoHCTpykuuu cnepyeT ycunueaTb Nulb NOCNe TOro, kak OyayT MCnonb3oBaHbl BCE
BO3MOXHbIE MEpPONPUATUA NO 06ECNeYeHMI0 UX HAAEXHON AKCNNyaTaumu B HOBbIX YCNO-
Busix 6e3 ycunexus.

K aTum MeponpusTuaM OTHOCATCS:

- paunoHanbHoe pacnpeaeneHue TEXHONOrMYECKUX Harpy3ok;

- BBEA€HNE BPEMEHHbIX Pa3rpyXalwLmx 3MeMEHTOB U YCTPOUCTB NpWU AEMOHTaxe W
MOHTaXxe obopyaoBaHus;

- OrpaHuyeHne coNKeHNs KpaHoB, He HapyLLaKoLLee TEXHONOTUYECKMIA Npouect;

- OrpaHu4yeHne No OAHOBPEMEHHOMY 3arpy>XEeHU0 BPEMEHHbIMU Harpy3kamu 60nbLmx
nnowjaaen NepexkpbITA, CHUKEHWE YPOBHSA BUGPaUMN U AUHAMNYECKIX HArPy30K.

B cnyuae, ecnu ykasaHHble MeponpusiTus He falT Heobxogumoro agdekra, cTaHo-
BWTCA BONPOC O uenecoobpasHoCcTV ycunenus. [Ana peweHus Bonpoca 06 ycunerHuu u
ANS NPOEKTUPOBAHNA YCUNEHUS NPWU PEKOHCTPYKLMW 34aHUIA U COOPYXEHUI HeobXoanuMbi,
Kak npasuno, cnegytoLime matepumansi.

1. Paboune yepTexu CyecTBYIOLUX KOHCTPYKUUIA 30aHNIA U COOPYXXEHWIA.

2. laHHble 06 UHXEHEePHO-Te0IorMYECKUX U TMAPOreoIOMMUYECKUX YCNOBUSAX NNOLIAAKN.

3. NlaHHble 0 COOTBETCTBMN (hAKTUYECKOTO BbINONHEHUA KOHCTPYKUMIA NPOEKTHLIM pe-
WEHWSIM C YKa3aHWeM BCeX OTKNOHEHUW OT NpOeKTa B YacTu rabapuTos KOHCTPYKUWWA, y3-
NOB UX CONPSXEHUS.

4. Pe3ynbTaTbl re0AE3MYECKOW CbEMKU NOMOXEHWS KOHCTPYKUMA ANS onpejeneHws
0Caf 0K, OTHOCUTENbHBIX CMELLEHUIA, NPOrMBOB U KPEHOB CYLLIECTBYHOLIMX KOHCTPYKLWNA,
Y3510B MX CONPSHKEHUS.

5. laHHble 0 NPOAOMKUTENBHOCTU W YCNOBUAX 3KCNNyaTaLuu 34aHNUSN.

6. [laHHble 0 BENUYMHAX U pexMmMax TEXHONOIMYECKX Harpy3oK Npu aKCnayaTauum.

7. OaHHble 0 hakTuyeckux xapakrepuctukax 6eToHa U CTanmn Kaxaoro KOHCTPYKTUBHO-
ro anemMeHTa, KOIMYecTse apMaTypbl U e knacce, COCTOSHUW CBapHbIX LUBOB U T. 4.

8. [laHHble 06 0COBEHHOCTAX TEXHOMOrNYECKOro Npouecca B PEKOHCTPYUPYEMOM CO-
OPYXEHUW (CyXOW, MOKPbIW, HanUuWe NOBBILLEHHbIX TEMNEPATYP, XapaKTep arpecCcuBHbIX
BO3AEWCTBUNA).

9. [laHHble 06 MMEBLUMX MECTO aBapUHbIX COCTOSHUAX KOHCTPYKLWA 32 BECb NEpUoA
AO MOMEHTA NPOEKTUPOBAHUS PEKOHCTPYKUUK.

10. [laHHble 06 UMEBLLMX MECTO aBapwitHbiX 4edOopMauUMsiX OCHOBAHUIA W NPUYMHAX,
MX Bbi3BaBLUMX (Npocaska u HabyxaHue OT 3aMaYnBaHus, ycaaka OCHOBAHUSA OT NOBbI-
LUEHHBIX TEMNEPATYP, UMKNUYECKoe 3amMopaxusaHne U oTTamsanue).

11. [aHHble 06 NMEBLUMX MECTO paHee YCUIIEHUSX KOHCTPYKUMIA W OCHOBaHWWA, B TOM
Yucne N NPUYMHAX TakuxX peLueHui.

12. MHxeHepHO-reonoruyeckue u ruaponoruieckue yCnosus Ha nNepuoa nNpoBefeHns
PEKOHCTPYKUMUMN (YCUIIEHMS), B TOM YNCNE YPOBEHb M arpeCCUBHOCTb FPYHTOBbLIX BOA.

13. MpOrHo3 BO3MOXHOCTW NOATANNMBAHWA OCHOBAHWA.

14. [laHHble O HOBbIX HArpy3Kax, peXxumMax 3KCnnyaTauum u 0XuAaaeMOn arpeccMBHO-
CTU rPYHTOBbIX BOA,.

15. CBeaeHnst 06 OCHOBHbIX AedeKTax KOHCTPYKUWA, OKa3biBAKOLLMUX BUSIHUE Ha He-
Cylwlyto CcnocoBHOCTb, CHWXEHUE AONrOBEYHOCTM W YXYALUEHME 3SKCNNAyaTauwoOHHBIX
CBOWCTB KOHCTPYKUMA.

CBepeHus 06 OCHOBHbIX AedeKTax KOHCTPYKUMIA BKNIOYAIOT: HauMeHoBsaHue aedexk-
TOB, MECTa WX PacronoXeHua (ANS TPEWWH — UX HanpasneHus), OCHOBHbIE pa3mepbl U
Apyrue faHHble, XapaKTepuayiowue napameTpbl gedekra. Hanpumep: TpewuHbl, Npesbl-
waoume ux AoNyCTUMble BENIMYMHBLI NO BTOPOM rpynne npeaenbHbiX COCTOSIHWIA; NPeBbI-
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LWEHHbIE NPOrMBHLI NEPEMELLEHNS; PAKOBNHbLI U CKOSbl; OTCNIOBHNE 3aLUMTHOrO COS; pas-
apobneHne GeTOHa B CKaTbiX 3MEMEHTaX W CKaTblX 30HaX; KOPPOINS APMATYpbI; KOPPO-
3us 6eToHa; O6pbIBbI CTEPXHEA apMaTypbl; NOTEPs CUENNEHUs apMmaTypbl ¢ GETOHOM;
aedekTbl 3aWNUTHBIX NOKPbITUI; OTKNOHEHWS OT npoekTa no rabapuram KOHCTPYKLWA,
ONOPHbLIM Y3naMm, CeUEHWsIM apMaTypbl U npovee.

Bonpocb! Ansi caMOKOHTpONs

1. HasoBuUTe NpUYKUHBI BOZHUKHOBEHUS aBapuiHbIX CUTyauui u3-3a ownBoK npu npo-
EeKTUPOBaHUW.

2. Ha3soBuTe nNpu4MHb! BO3HUKHOBEHWS aBapMAHLIX CUTYyauwh K3-3a OWMOOK npwu
cTpouTenscTee.

3. HasosuTe npuunHbl BOZHMKHOBEHUS aBapUiHbIX CUTYaLUMIA U3-3a HapyLWeHWA npa-
BWN 3KCNNyaTauuu.

4. Kakue meToabl 3alnTbl KOHCTPYKLUMIA OT pa3pyweHus Bbl 3HaeTe?

5. CcopmynupyiTe OCHOBHbIE MPUHLUNLI NEPBUYHOW U BTOPUYHOW 3aLUUTLI CTPOM-
TeNbHbIX KOHCTPYKLMA.

6. CylyecTByeT N 3aBUCMMOCTb MEXAY arPecCUBHOCTbIO CPEAbl U CTOWKOCTLIO K pas-
PYLUEHWIO 3aLNUTHBIX NOKPbITUA?

7. Kakve Buabt 3aLLUUTHBIX NOKPBITUA Bbl MOXETE Ha3BaTb?

8. B kakom cny4yae NpoM3BOAUTCS BOCCTAHOBNEHUE UMK YCUNEHWE KOHCTPYKUUI?

9. Kakue UCXOAHblE MaTepuasbl aHaNU3NPYIOT NPU NPUHATMW PELUEHUS O BOCCTAHOB-
JIEHUWA UNW YCUNEHNN CTPONTENbHBIX KOHCTPYKLUIA?

10. Kak n3meHMTCS MeToAMKa opraHusauuin pabor Nno BOCCTAHOBNEHUIO UMW YCUNEHUIO
KOHCTpYKUMi o6bekTa, BXoasawlero 8 peectp Munucrepcrea kynbTypbl Pecnybnuku Bena-
pycb?
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TEMA Ne 2 BOCCTAHOBJTEHME BETOHHbIX
W XKENE3OBETOHHbLIX KOHCTPYKLIUWU

MepeyeHb paccmaTpuBaeMbiX BONPOCOB:

2.1 Heo6x04WMOCTb BbINONHEHUs paboT no BocctaHoBneHuio (¢. 1 — 16 [4]).
2.2 Moarotoska nosepxHocTu CK k peMoHTy (c. 48 — 61 [42]).

2.3 Bbibop peMoHTHOro Matepuana (c. 158 — 166 [53]).

2.1 Heo6x0AUMOCTb BbINONHEHUA paboT NO BOCCTAHOBNEHUIO

B page cnyyaes umMelowmecs aedeKTbl U NOBPEXAEHUS HE BIAIOT Ha HECYLLYIO Cno-
COBHOCTb KOHCTPYKLMW HA MOMEHT 06CneoBaHmns, O4HAKO CHWXAIOT €& ONroBEYHOCTD,
CO3/al0T TPYAHOCTW HOpPMasibHOW 3KCNnyaTauuu yBenuuueas 3aTparbl Ha Tekyuue pe-
MOHTbI. K BOCCTAHOBUTENbHLIM OTHECEM MEeTOAbl T. H. BTOPUYHOM 3aWmTbl (HaHeceHue
1aKOKPACOMHbIX, OKNeeyYHbIX U 06NULIOBOYHBIX MaTepuanos, MacTUK, YNNOTHSIOWWX Npo-
NWTOK, BUOLUMAHBIX COCTABOB), @ TaKKe MEPONPUATMS MO 3awuTe NOBEPXHOCTHA OT paspy-
LEHUs, 3aAenke TPeLUWUH, PaKkoBUH.

Mpw BoccTaHoBNEHUM (pemoHTe Ge3 ycuneHus) NoOANexXaT PEeMOHTY BCE CKOMbI, pako-
BWHbI, NCTOTbI, OGHaXXeHUs1 apMaTypsbl, TpewmHbl, WwebeHuctocTs GeToHa u apyrue aedex-
Tbi U NOBPEXAEHMS, NOSIBUBLUXECS NPU U3rOTOBNEHUM U aKcnnyaTauuu. Mpu obcnepoBannn
onpeaensoTcs LenecoobpasHoCTb peMOHTa, CTabUNbHOCTbL HECOOTBETCTBUMK, YCNOBUA
3KCNyaTauum, BUA M COBMECTUMOCTb PEMOHTHOrO Marepnana ¢ Matepuanom KOHCTPYKLIMK.

YCNOBHO HECOOTBETCTBUNA MOXHO PA3AEeNNTb Ha TPW rpynnbi:

- | rpynna — noBpexaeHnsi, NPaKTUMECKN He CHUXAIOLWME NPOYHOCTM W 4,0NTrOBEY-HOCTU
CTPOUTENBLHOK KOHCTPYKUMUM (NOBEPXHOCTHbIE PaKOBWHbI, NYCTOTbI, CKONb! 6eToHa, Tpewm-
Hbl, B TOM YWACNE YCaAO0YHbIE U YUTEHHbIE PacY&ToM packpbiTua He Bonee 0,2 MM, a Tak
Xe Te, KOTOpble YBENUUUBAIOT LLWPUHY packpbiTus He Bonee yem Ha 0,1 MM Npu AercTBIN
BPEMEHHOW Harpy3ku U Temneparypbi);

- Il rpynna — noBpexaeHus, CHUXalLme A0NroBEYHOCTb CTPOUTENbHON KOHCTPYK-LMK
(NycTOTbI, pPaKOBUHBI C OrOfIEHMEM apMaTypbl, NOBEPXHOCTHAs U rnybokas koppo3us Ge-
TOHA, KOPPO3WOHHbIE TPELUWHBI, packpbiTus 6onee 0,2 mm (Bonee 0,1 mm y MXKBK), Tpe-
LuHbI packpbiTuem Bonee 0,3 MM Npy AeUCTBMU BPEMEHHOW Harpy3ku);

- Il rpynna — noBpexaeHns, CHUXalLMe Hecyllyio cnocobHoctb CK (TpewuHbl He
NPeAyCMOTPEHHbIE PacY&ToM, Bonblune pakoBMHBI U NYCTOTbI B CKATOW 30HE M T. A.) U
TpebyioLyme YCUNEeHNs KOHCTPYKLUK.

MospexaeHns | rpynnbl yCTPaHAIOT B NPOLECCe TEKYLIero pemMoHTa ANA YNyYlLeHUs
3aLUMTHbIX CBOUCTB 6eTOHA M NPEAOTBpaLLeHNs NOABNEHUA HOBbIX. PEMOHT NOBpexXaeHUi
Il rpynnbl NOBbILLAET AONrOBEYHOCTL CTPOUTENbHOW KOHCTPYKUUM U onpeaensieT Tpebosa-
HUS K PEMOHTHbIM cocTaBam. MoBpexaeHus lil rpynnbl YCTPaHSIOT PEMOHTOM C YCUNEHW-
€M N0 UHAWUBUAYANbHOMY NPOEKTY.

B kauecTBe npumepa MOXHO OCTAaHOBUTLCA Ha »ene3o0eTOHHbLIX KOHCTPYKumsix. CornacHo
AENCTBYIOLLMM B HacTosILLee BPEMS NPUHLMNAM NPOEKTUPOBAHUS U pac4eTa HeCyLUMX KOHCT-
PYKLUMA NO NpeAenbHbiM COCTOSHUAM, Npu o6cneaoBaHun Bce obHapyxeHHbie aedexTbl (oT-
KINOHEHUS OT HOPMATMBHbIX TPEGOoBaHUiA) HeoBX0AMMO pa3aensTb Ha cheayiolwme TUNLI:

- AecbekTbl, yKasblBalOWWe Ha Yrpo3y CHUXEHWS MNu HeobecneuyeHns Hecylien cno-
coGHoCTH;

- AedeKTbl, HeAONYCTUMBIE C NO3UUWIA NPUTOAHOCTA KOHCTPYKLUMIA K HOPMamnbHOW 3KC-
nnyaTauuu.

OpaHum n3 Hanbonee xapakTepHbix AedekToB GETOHHbIX U XKene306eTOHHbIX KOHCT-
PYKUMIA SBNSIOTCA TpewuHbl. B 3aBUCUMOCTU OT KaTeropum TPELYUHOCTOWKOCTH, CBSA3AH-
HOW C yCnoBUsIMM 3KcnnyaTtauwuu, BUAOM (KNacCom) apMaTypbl, HanpsKeHHbIM COCTOSHU-
eM ceyeHuit (pacTskeHne, okaTue) 1 NPOAOIKMTENbHOCTLIO PACKPLITUSA, NPeaenbHO 40-
NyCTUMas WHUPUHA PacKpbITUA TPELUH B YCNOBUAX HearpeccuBHol cpeabl konebnercs or
0,1 Mmm a0 0,4 mm. [ina 1-i kaTeropum TpewmHOCTONKOCTH o6pa3oBaHmne TpewmH Boobile
He ponyckaeTtcs. PaznuualoT TpewmHbl, NPOABUBLIKECS B XeNne306eTOHHbIX KOHCTPYKUMSX
B npouecce WU3rotToBNeHWUN, TPaHCNOPTUPOBKN U MOHTaXa, TPELUMHbI OT 3KCNNyaTauWOH-
HbIX Harpy3oK 1 BO3AeiCTBUA OKpYyXaloLLien cpeabl.
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K TpewwnHam, nossuBLIMMCS B LOIKCNNyaTALMOHHbIN NEPUOA, OTHOCATCS:

- yCapO4Hble TPELYMHbI, Bbl3BaHHbIE BLICTPLIM BbICbIXaHMEM NOBEPXHOCTHOro cnos Ge-
TOHa U cokpawjeHueM o6beMa, a Taioke TpelymuHbl OT HabyxaHus 6eToHa;

- TPEeLMHbI, Bbi3BAHHbIE HEPaBHOMEPHbBIM OXNaxaeHNeM 6eToHa;

- TPeWMHbI, Bbi3BaHHbIe 6ONMbLUMM rMApPaTaLMOHHLIM HAarPEBOM npwu TBepAeHUU 6eTo-
Ha B MACCMBHbIX KOHCTPYKLIUSAIX;

- TPeWwWHbl TEXHONOTWYECKOro NPOUCXOXAEHUS, BO3HUKLLIME B COOPHbIX Xeneso-
6EeTOHHbBIX INEeMEHTax B Npouecce M3roToBneHus (aonsa B obyem konuuectse gedekTos B
CcOOPHbIX XXene3o6eTOHHbIX KOHCTPYKUMSAX AocTuraeT 60%);

- TpewwHbl B COOPHbIX Xene3o6eTOHHbIX INEeMEHTax CUOBOrO NPOUCXOXAEHUS, Bbl-
3BaHHble HENpaBWNbHLIM CKNaAMpPOBAHUEM, TPAHCNOPTMPOBKOW U MOHTaXOM, Npu KOTO-
PbIX KOHCTPYKUMM NOABEPranucb CUI0BLIM BO3AEACTBUAM OT COBCTBEHHOIO BECA NO CXe-
MaM, He NPeayCMOTPEHHBIM NPOEKTOM.

TpewmHbl, NOSBMBLUMECS B 3IKCMJIyaTAaUUOHHbIA NEPUOA, MOXHO pasgenuTb Ha cne-
ayowme Buabl:

- TPeLWHbl, BO3HUKLIKWE B pe3ynbraTte TemnepaTypHbix fecdopMauunii u3-3a Hapylue-
Hui TpeboBaHuit yCTPOWCTBA TeMnepaTypHbIX LIBOB UNW owmMbKW pacdeTa CTaTUYecku He-
onpeaenMMon CUCTEMbI HAa TeMNepaTypHble BO3AeNCTBUS;

- TPeLUWHbI, BbI3BAHHbIE HEPABHOMEPHOCTLIO OCAA0K FPYHTOBOrO OCHOBaHWUA, YTO MO-
XeT 6blTb CBA3AHO C HapyweHueM TpeboBaHWi YCTPONCTBA OCaAO0YHbIX AePOopPMaLMOH-
HbiX LUBOB, aBapUWHbIM 3aMayuBaeM rpyHTOB, NPOBEAEHNEM 3eMNSHbIX paboT B Heno-
cpeacTBeHHON 6nM30CTH OT PyHAAMEHTOB 6e3 BbINOMHEHWUS CNeuManbHbiX MEPONPUATUN;

- TpewwHbl, 06ycnoBneHHbie CUNOBbIMK BO3LEACTBUAMU, NpeBbiLLAOWUMKU cnocob-
HOCTb Xene306eTOHHbIX 3NEeMEHTOB BOCNPUHWMATL PACTArUBaOWMNE HANPSKEHUS.

C TOYKM 3pEHUs HanpsHKeHHO-Ae(OPMUPOBAHHOTO COCTORHUS KOHCTPYKLUK TpeLUUHbI
MOXHO Pa3fenuTb NoO UX 3HAYEHWUIO, T.€. BINSHUIO HA HECYLLYI0 CNOCOBHOCTb:

a) TpeLmHbl, yKasbiBaloLme Ha aBapuitHoe COCTOSIHUE KOHCTPYKUWUY;

6) TpewwuHbl, yBenmuyMBaloLMe BoOAONPOHUUAEMOCTb 6eToHa (B pesepByapax, Tpybax,
CTeHax noasana);

B) TPELMHbI, CHUXAOWMNE AONTOBEYHOCTb KOHCTPYKLUMM U3-32 UHTEHCUBHOMW KOPPO3nK
apmaryps! (beToHa);

r) TPEWMmHbI, He Bbi3biBaOLYME ONACEHUA B HAAEXHOCTN KOHCTPYKLUMU.

2.2 MoaroroBka NOBEPXHOCTN CTPOUTENTILHOW KOHCTPYKUNKU K PEMOHTY
HesaBucumo oT Buga AanbHenwnx pabor (BOCCTAaHOBNEHUE MNU yCUNeHue) BbINOS-
HAETCA NOArOTOBKA NOBEPXHOCTU U3 BETOHA € uenblo (hOpMUPOBAHUA COCTOSIHUSI OCHOBA-
HUR n obecneyeHns coBmecTHoW paboTbl CTAaporo U HOBOro matepuana. Knaccudpmkaums
cnoco60B NOAroTOBKM AaHa Ha pUCyHke 2.1, a NpuMepbl peanu3auun — B Tabnuue 2.2 n
Ha pucyHke 2.2. Mpu 3ToM HEOBXOAUMO y4nTbIBaTL CneayoLme 0CoOB6eHHOCTH.
1. Npw Bo3ae#CcTBUN HA BETOH N3MEHRETCA NPOYHOCTbL Ha OTPbIB (CM. Tabnuuy 2.1).

Tabnuua 2.1 — Bnusnue suaa BO3AENCTBUA HA BETOH, HA €ro NPOYHOCTb Ha OTPLIB

Cnoco6 noaroToBku N3mene- Cnocob noaroToBku W3meHeHne
NoBEPXHOCTH Hue B % NOBEPXHOCTU B %
1.0T60UHbLIN MONOTOK -30 6.B0f0CTPYAHbI +10
2.NepdopaTtop -25 7.Bo3aencrave napom 0
3.MecKoCTPyMHbIN (4 pODECTPYUHbI) +30 8.B0A0NeCcKOCTPYUHbINA +30
4.TepMuyeckun -60 9.TepMnyeckun c necko- +20
5. XNMU4ECKni 0 CTPYWHBIM

2. KoHTyp peMOHTHOro y4yactka AomkeH 6biTb ob6pesaH no NNockOCTH, NepneHauky-
NApHO# 6@ TOHHOW NOBEPXHOCTH, YTNOBON LIAUMALLMHOW.

3.PeMoHTUpyemasi NoBEPXHOCTb AO/MKHA MMETb LUepOXOBaTOCTL — rny6uHa BbicTyna
uwnu rnybuHa BnaauHbl gomkHa BbiTb He Bonee 1/3 pa3mepa KpynHoro 3anonHuTens pe-
MOHTHOrO MaTepuana u He MeHee 5 MMm.

4. MosepxHOCTb 06ecnbINMBAETCA U YBNAXHAETCS (B TeyeHne 6 4acos U He no3gHee
30 MUHYT A0 HaYana peMoHTa KUCTbIO A0 NONHOrO BOAOHACHIWEHUss BeToHa BOAOWH).

5.MpoyHocTb GeToHa Npu oTpbiBE A0MKHA ObiTb He MeHee 1.5 MIMa, BNaxHOCTb — He
mexee 55%, coaepxaHue x10puMaoB He [ONYCKaeTCs.
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2.3 Bbl6op peMOHTHOrO Matepuana
Marepuans! ans pemoHTa 6eTtoHa. MaTepuanbi ANs pemoHTa Xxene3o6eTOHHbIX

KOHCTPYKUMIA cneayeT knaccuduuuposaTtb NO XUMWYECKOW OCHOBE, METOAY PEeMOHTa M
cnocoby HaHeceHus!.

Mo xuMuyeckow OCHOBE MaTepuanbl AN PEMOHTa AENSATCA Ha CrneayioLve TUnLI:
- MUHEpasnbHbie (3KOHOMWYHOCTb, NAPONPOHULIAEMOCTb, TEPMOCTOWKOCTD);

- 3NOKCMAHO-LIEMEHTHbIE (3KOHOMUYHOCTb, NAPONPOHULIAEMOCTb, BNArou3onauus);

- 3NOKCHAHbIE (BbICOKAs NPOYHOCTb, U3HOCOCTOMKOCTb, XMMCTOMKOCTb U Ap.);

- nonumeTunMeTaakpunatHoie (6bicTpoTBEpAeloWMe, BbLICOKAs W3HOCOCTOMKOCTb,

XUMCTOMKOCTb, CTOMKOCTb K Y®).
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1 - nosepxHoCMb cmapo2o 6emoHa, oYUWeHHas om CMpouUMenbHO20 Mycopa,
npombimas 6000l u NPodymas cxambiM 8030yXOM;
2 - manoesiakuli knel (Hanpumep, HeHaNoNHeHHbIU 3NoKCudHbIl knel),
HaHOCUMBI{l Ha OYUWEHHY!IO N08EPXHOCMb CMapo2o 6emoHa;
3 - cnoi ¢pubpst 'L- o6pa3sHoll ghopmbi (dee eemeu ¢ubpb! nexam e o00HOl
nnockocmu, mpemssi - & NeprneHOUKynapHoU), yknadbieaembil e croll Knes;
4 - 6emoHHas cmecb Hoeo20 bemoHa (HapaujueaHusi, pybawku, 06olMbi)
PucymHok 2.2 - Cnoco6 coeduHeHusi cmapozo 6emona ¢ Hoebim (A.C. 1183645)

Mo meToay peMoHTa maTepuans KnaccuuumpyoT Ans:

- PEMOHTa 1 penpoduIMPOBaHNA KOHCTPYKLUUIA;

- CKNeMBaHUA ¥ 3aN0NHEHWUR TPELNH WHBELMPOBAHNEM;

- NOANUBKYM ¥ AHKEPOBKM;

- BHELWHEro apMMpOBaHUA W YCUIIEHUA KOHCTPYKUWIA.

Mo cnocoby HaHeceHns MaTepuansl ObiBatoT:

- TUKCOTPONHOrO TuUna (ANS BEPTMKaNbHbIX NOBEPXHOCTEN);
- HANWBHOIO TUNA (ANS rOPU3OHTANBHBIX NOBEPXHOCTEN);

- MHBEKUMOHHOIO TUNA (4N 3aKaYNBaHUA B TPELUMHBL);

- NPUKIEMBAEMOro (ANA YCUNEHUA KOHCTPYKUMIA).



Cnocobbl NOAroToBKM noBepxHOCTU yCcununeaembix 6ETOHHbIX U ene3obeToHHbIX KOHCTPYKLMAA

! | | |

04YMCTKA NOBEPXHOCTEN, O4YUCTKA OT CTApOro aHTu- O4UCTKA OT Macen obpaboTka
noABsepraBLUKXCA paHee KOPPO3NOHHOTO NOKPbLITUSA ¥ HedTenpoaykToB NOBEPXHOCTU
BO3AEUCTBUIO
arpeccusHbIX Cpea,
MexaHu4Yeckuit - Tepmoabpasue-
NPOMbIBKA BOAOW ] cnocob TepMU4EcKMiA Cnocod l HbliA cnocob
HeWTpanusaums 4-5% XUMUYECKui Xumuueckui cnocob MeXaHNYeCKui
pacTBOpOM Kanbuu- cnocob (Aﬂﬂ Hernyﬁuoxux cnocob .
HUPOBAHHOW COAb! sarpAsHeHuit)
| HabpbI3r pacTBOpOM
I HeopraHuyeckue CMNBKM—L_ 1
| aare3uoHHas obmaska I'—
pacrteoputensmu (2%
l?prauvmecme CMbIBKHM Ig_ pactsop HCI, 6eH3uH)
_| npuaaHue Heobxopu- |, |
l Harpes 3NeKTPOKOBPaMM |‘_ MOM LepoxoBaTocTy
I NECKOCTPYAHan O4MCTKa —}4—— P P P
HaHeceHue knes u
~ | Harpes anekTponpubopamu I-— MeTannu4ecknx [
rMAPONECcKOCTpyiHas ¢ubp (pucyHok 2.3)
ouncrtka
l anexTpoapenu I ‘ - =
CUNUKCAHOBbLIN Knew |
MEeTannU4YeCcKuMm
N l MONOTOK-3y6Uno —lq— P
aKpuNOoBbIW KNen

PucyHok 2.1 - Knaccugukayus cnoco6oe no020moeKku noeepxHocmu 6emoHa K peMoHmy




Tabnuua 2.2 — CocTaB OT CMbIBOK CTapblX NAKOKPACOYHbIX NOKPLITUHA

Mapka coctasa Kwnonenéogepmawe 7| Haswauenve-ynanenue
HaumeHoBanne o macce maTtepuanos
ca(cn [AvokconaH - 1,3 50 MacnsiHble, PeHONbHO-
(TY 6-10-1088-76-C[l) [6eH3on 30 MachnsiHbie, BUHUIOBbIE
CNUPT 3TUNOBBLIV 10
aLeToH 10
ADT-1 AvokconaH -1,3 475 MacnsHble, PEeHoNbHO-
(TY 6-10-1202-78) Tonyon 28 MacnsiHbie, BUHUOBbIE,
aueToH 19 nNONUBMHKIOY TUPONbHbIE
KONNOKCHH 5
napacuH 0,5
Crn-6 MeTUNeHxXNopua 70,56 MacnsHble, ankuaHoie,
(TY 6-10-641-79) cmona NCX-C 11,24 |BUHUNXNOPUAHDbIE,
avokconad - 1,3 9,21 nonuakpunarHble,Mena-
Keunon 5,62 MUHObOpMarbIibaeruaHbie,
yKCycHas kucnora 2,52 ANOKCUAHbIE
napacpuH 1,12

Marepuansi ana 3awmTbl 6eToHa. Mo xuMuUYeckoi OCHOBe MaTepuansl ANs 3awnTbl
AENATCA HA CNeayoLyme TUnbI:

- MWUHepanbHble (IKOHOMWYHOCTb, NApPONPOHWMLIAEMOCTb, TEPMOCTOWKOCTb, W3HOCO-
CTOWKOCTb);

- CUNaH-CUNAKCAHOBbIE (IKOHOMUYHOCTb, NAPONPOHULIAEMOCTD);

- 3NOKCUAHO-LEMEHTHbIE (3KOHOMWYHOCTb, NAPONPOHULAEMOCTb, BNAroM3onsaLms);

- 3NOKCUAHbBIE (BbICOKAA NPOYHOCTb, U3HOCOCTOWKOCTb, XMMCTOWKOCTD);

- aKpunoBble (IKOHOMWUYHOCTb, NAPONPOHULIAEMOCTb, CTOMKOCTb K YO);

- NONUYpeTaHoBbIE (XMMUYECKas CTOAKOCTb, CNOCOBHOCTL NEPeKpbIBaTh TPELUUHbI, YC-
TOAYMBOCTL K YO-ny4yam);

- NOSIMMOYEBUHHbBIE (BbICOKAs W3HOCOCTOWKOCTL, XUMUYECKasi CTOMKOCTb, CNOCOGHOCTL
nepekpbiBaTh TPELWUHBI, HAHECEHWE NPW OTpULATENbHBIX TemnepaTypax, TepMOCTOUKUE).

Knaccuukaums 3awuTHbIX MaTepmanos N0 Ha3HAYEHUIO:

- NPONUTKY (YnpouHsiowue, ruapodobusunpyowme);

- UHrMBUTOPbI KOPPO3UK;

- OYUCTUTENN NOBEPXHOCTH;

- 3aLWUTHBIE NOKPBITUS;

- FUAPON3ONALNOHHO-BbIDABHMBAKOLLME MOKPbLITUS;

- NApONPOHALLAEMbIE 3aLUTHBIE NOKPBITUS,

- XMMUYECKU CTOWKME 3aLMTHbIE NOKPbLITUS;

- N3HOCOCTOWKME 3aLUMTHBIE NOKPLITUA.

Bbiop pemoHTHOro martepwana 6asvpyeTcs kak Ha yyeTe OCHOBHbIX TpebosaHvi
(cTeneHb OTBETCTBEHHOCTU CTPOUTENbHBIX KOHCTPYKUWA, ryBuHa n Bug paspylueHus), yc-
noBWA IKcnnyaTauuun, NONOXEHUE U AOCTYNHOCTb PEMOHTUPYEMOI NOBEPXHOCTH, 3CTETU-
ueckue Tpebosanns, o6bem paboT), Tak U AONOMHUTENbLHLIX (KOCMETUYECKUA, TeKyLWi
MW KannTanbHbIA PEMOHT C yCUNIEHNEM ).

Oco60 KOHTPONMPYIOTCH CREAYIOLIME XapaKTEPUCTUKM:

- COBMECTUMOCTb — COOTHOLLEHWE MeXAy (PUINYECKUMU, XUMUYECKUMU U 3NEKTPOXM-
MWUYECKUMW XapaKTepUCTUKaMn U pasmepamn COCTaBMSIOLLIMX PEMOHTHOW W CyLUECTBYIO-
KX CUCTEM;

- BEe/IMYMHA ycaakn (NpeanouTeHue Marepvanam C 6onee HU3KUMU NOKasaTeNsaMM),
KO3DULMEHT TemMnepaTypHOro paclUMpeHus (BBeAeHUe B pacTBOP NONMMEPOB YBEUUM-
BaeT nokasatens B 1,5 — 5 pas), Moaynb ynpyrocti, non3y4ectb, NPOHULAEMOCTb, NPOY-
HOCTb Ha C)KaTue W pacTsKeHue, BeNMunuHa cLenneHus;
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- YCIOBUR NPUMEHEHUN (MeToA HaHeceHus, yAo6oyknaabiBaemocTb, cnocob npuro-
TOBNEHUS, YCIIOBUR UCNOMb30BAHMA);

- TONWMHA PeMOHTHOro cnos (A0 100 MM MCcnonb3yioT 6eTOHBI U3 CyxMX cneuuanbHbIX
cmecen; 6onee 100 MM — cneuuanbHble 6eToHbl ¢ go6aBneHueM webHa (4o 40 % no
macce) unu 6eToHbl CO CMeLUMBAHNEM WHEPTHbLIX CO CNeLManbHbiM LEMEHTOM).

PemoHTUpyeMble TpelMHbl B KOHCTPYKUUMN AENSAT HA aKTUBHbIE U HEAKTUBHbIE. AKTUB-
Hble TPELUNHbI MOTYT W3MEHATb pacKpbiTUE NOA AeACTBUEM Harpy3ku n TemnepaTtypbl. Kak
npasuno, akTUBHblE TPELUHbl NPU YCUEHUU KOHCTPYKUMIA NEepesoAnT B HEaKTUBHbIE.
Bo3mOXeH PeMOHT aKkTUBHbIX TpelmH(ecnu He TpebyeTcs ycuneHwe) — HanonHeHue wux
MacCTUKOW He NOABEPXEHHOW Pa3pbiBy NPY M3MEHEHWA PaCKPbITUA. HeakTUBHbIE TPeLLUHbI
MHBLEUNPYIOT COCTaBOM ckneusalommca ¢ 6eToHOM Geperos TpewuHbl, HO He CNOCOBHbLIM
NPEAoTBPATUTL PacKPbITME TPELUMHBI NPU M3MEHEHWUU Harpy3Ku.

MoryT 6biTb MCNONb30BaHbI Cyxue 6eTOHHbIE CMECU, TAXenblih 6eToH (pacTBop) Ha oc-
HOBE 0ObIYHOro WK HaNPArawLUEro LUeMeHTa, TUKCOTPONHbIe cocTaBbl (ANs paboT Ha no-
TONOYHLIX NOBEPXHOCTNAX), HPUBPOGETOHBI, XKECTKME NONUMEPLEMEHTHbIE COCTaBbl, COCTa-
Bbl HA OCHOBE CMHTETUYECKMX CMON (3NOKCUAHBIX, NEPXIIOPBMHUNOBbIX), NNACTUYHBIE CO-

CTaBbl HA OCHOBE CUHTETUYECKUX KayuyKOB, MOAUDULIMPOBAHHbLIX 3NOKCUAHBIX CMON.
B peMoHTHble cMecu pekoMeHayeTca Ao6aBnaTh (OpaTh 3a OCHOBY):
- NONUMepHbie LLienoYecTonkue BonokHa (cubpa);
- pacwupsiowme aobasku no TY 5725-023-0024-95332-94;
- akpunnonumep (AKPUI-60, AKPU-100);
- nonuakpunosyto gucnepcuio P -l (CEMNNY);

- cyxue cmecn 3MAKO (HanueHoM

¥ TUKCOTPONHBIA TUN);

- CTPYKTYJAT — na 6ase akpunnonumepa (AKPUII-60);
- MoAudULMpoBaHHbIA nonumepHbIn coctas (TEUMNKPUT);

- PEMOHTHbIE KoMnoauuuu UMUL.

Xapakrepuctuka psaa Matepuanos U UX HasHayeHwe AaHbl 8 Tabnuue 2.3, a Ha pu-
CyHKax 2.3...2.8 — npumepbl BbiNONHEHUA paboTbI.

Tabnuua 2.3 — XapaKTepucTuka pEMOHTHbIX COCTABOB

HasnaueHue u 06nacTb NPUMEHEHUs!
1

HaumeHoBaHve matepuana u xapakrepuctuka (cocras)
2

PeMoHT ckonos, BbIGOWH (pacTeop),

TpewuH ¢ W < 2MM (TecTo), TpewuH ¢
W, < 1MM 1 Menkux pakoBuH, 3cTeTuka
kpacka) CK npu RH < 60%

NBA(TMBAJ) — nonumMepuUeMeHTHbIN COCTaB

PeMOHT noBpexaeHui, 3aWmTHOro Cnos,
N3HOCOCTOWKOro cnos, obpabotka pabo-
4YMX WBOB

AKPWI -100 — akpunnonumep: MNL500-40-1004, no-
numep p=1.0461/M° -354, Boaa — 24y, CyXoit NecoK ¢
M,=1.2-28 — 150... 450y

PemoHT 3awuTHOro cnost 4o 20 MM, Mo-
AnduKkaums UEMEHTHOro KaMHS

P-1lI (CEMIMW) — nonumepakpunosas aucnepcus: ML}
500 O — 28 n, nonumep — 10 n, Boaa — 6,5 n, necok —
50 kr

PemonT IKEK (BMAKO S 88 C), nosepx-
HOCTV Npu TonuwmHe cnos 10 mm (OMAKO
S 90), 20... 60 mm (BMAKO SFR)

3MAKO - cyxas 6eToHHas cCMeCb HanMBHOIO U TUKCO-
TponHoro Tuna 6e3 ¢ubpbl u ¢ oubpoir

Ansa pemoxTa XXBK 1 TonuwuHe cnos 6o-
nee 100 MM, 6e3ycaaouHbivi U BbiIcTPOT-
BEPAECIOWNA UEMEHT

MAKOY — nnactuduumpoBaHHbiA pacLUNpSIOWUACS
noptnanauement: L — 408 kr, necok — 897 kr, Boaa —
175 n, webeHb pakumn 5... 20 — 897 «kr.

PeMOHT cKONOB, NOBEPXHOCTbIX NOP, Tpe-
wuH Npy TonwmHe cnos 2... 15 Mm

AT COP-Y — cMeCb TUKCOTPONHOIO CBOWCTBA, BO3AY-
XONPOHWUUAEMan C KPYNHOCTLIO 3anonHutens 0,63 MM no
TY 5745 — 003 — 54336082-02

1Ns peMOHTa NOBEPXHOCTY C NpuaaHUEM
CBOWCTB 3aunTbl

AJTUT COMIT — 16(6rounmuanan) u ANUT COMM — 1m
(MHrMbupyouian cyxas cMecb)

Ans MHBEKUUA U repmMeTusaynmu TpewnH

3nokcugHas cmona 3-20 — 100 mac.u., nanpokcua 603 —
50, 100 mac.u., M3NA — 19-26 mac.u.

1N NPOYHOCTHOW 3a4enku TpewuH

3nokcuaHas cmona 3A-20 — 100 mac.u., aubyTundro-
nat — 20 mac.u., oTBepAUTEND (NONN-3TUNEHNPONUNEH) —

15 mac.u.
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Mpoaomxexue Tabnuupl 2.3
1

2
PEeMOHT aKTMBHbIX TPEWMH UHbeunposa- [N 552 Ans yBnaxHeHHbIX TpewuH, AN 283 ans
|HMEeM ¥ repmeTUsaumen rny6oKuX, yBnaxHeHHbix TpewmnH ¢ W, < 0.35 mm

NS NOBbILLEHUsI NPOMHOCTY, BoaoHenpo- [CUJIOP kanbmatupytowias cMech (B YUCTOM BMAE UK
LIaeMOCTH, MOPO30CTOMKOCTH (rnyBuHa B pacTBOpE) — MOHOMEP M3 Knacca usoumaHatakpuna-
NponuTKK A0 15 MM) TOB

Ans 3aWmMThI NOBEPXHOCTN CTPOUTENBHOW |ToNUMEpUEMEHTHas KPacKa: LIEMEHT; BOAA, NONUBUHWI-
KOHCTPYKLMM B HE arpecCcUBHON cpeae aueTtatHas aMynbeus (¢ 50 %-m copepwaHuem BOAb!)
NBAJ - 0.3...0.4 4. no o6vemy, natekc CKC — 65 M —
0.25...0.4 y.no obvemy

ns 3awmTbl NOBEpXHOCTH C TpewmHamn [MACTEPUN — 540 — 2-kOMNOHEHTHbIN 3nacmquuﬁ_
CTPOUTENbHOW KOHCTPYKUUM B arpeccus- ((OTHOC. yanuHeHue Ao 60 %), BoaoHenpoHuuaembii

HOW cpeae COCTaB NNEHOYHOIO TMNa
a)
5

AN ﬂy 8

~ &/—-1—
P /></ 4
o
r -
[T}

1-5%9%
~B 6

1 - eoccmanaenueaemast 6emoHHas unu xene3obemoHHas KOHCMPYKUUS; 2 - MPpeuiuHs!
¢ wupuHol packpbimus 6onee 0,5 MM, 3anonHaeMble Npu nponumke; 3 - MPEWUHbI, PaKOBUHbI,
8blI60UHb! WupuHoU 6onee 0,5 MM, 3a0enbieaeMblie UeMEHMHO-NECcYaHbIM PacmeopoMm Kacca
C12/15 do nponumku; 4 - nogepxHocmb 6emoHa, Nnod20moenexHas K nponumke (oyucmka om
NbiNuU, NaKOKPaCoOYHbIX NOKPbIMUU U om Opyaux 3azpsiaHeHul, cywka Ha anybuHy 5 - 15 Mm);
5 - nponumka 20puU30HManbHbIX MOBEPXHOCMEU NPONUMOYHLIM coCmaeamu (CM. mabn. 2.4),
HaHOCUMBbIMU 8 1-2 crosi No1ueoM u nocnedyiowUM pa3pagHUBaHUEM KUCMAMU U yKpbImuem
nonuamuneHoeol nneHkod; 6 - nponumka eepmuKanbHbIX NoeepxHocmedl NPoNUMOYHbLIMU
cocmasamu (cM. mabn. 2.4), 3anueaemMbiMu 6 3a30p MEXOy KOHCMPyKuuel U cneyuansHbiM
KopoboM u3 KposenbHO20 xenesa (8); 7 - nonuamuneHosas nneHKa, CHUMaeMas nocne
nonumMepu3ayuu NPonuMoYHO20 cocmasa;

6) Tabnuua 2.4 — MponuTouHble cocTasbl ANs ycuneHna cnaboro 6eToHa U NoBbiWEHNA
€ro HenpoHWLIAEMOCTH

HaumeHoBaHue CoaepxaHue KOMNOHEHTOB (B Mac. 4) COCTaBoB

KOMNOHEHTOB Ne1 Ne2 Ne3 Ne4 Ne5
1. MeTunmeTtakpunat 100 100 100 100 100
2. Xugkun kaydwyk H-18-1A - - 2-5 15-25 20
3. Nonuacpup TTM-3 - 30 - - 10
4. NapacuH 0,5 - 0,5 - -
5. Mepekucb 6eHsona - - 5-7 - -
6. lumeTunanunux - - 2-3 - -
7. 4X3-57 0,5-1,5 0,5-1,0 - - -
8. MonuatuneHnonuamuH - - - 7 5-6
9. Hanonuutens 5-10 - 5-10 - -

a) npocmoli ghopmMsi; 6) nonumMepHsie cocmassi
PucyHok 2.3 - [Iponumka noeepxHocmu
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1 - eoccmaHaenueaemas 6EMoHHas Unu Xene3o6emoHHasi KOHCMPYKUUS,;

2 - MpewuHbl, OYULEHHbIE OM 800bl, MbiNU, 2PA3U U Op. MeMarIUYECKUMU WemKamu,
ckpebramu, neckocmpyiHbIMU annapamamu, npodymsie cxambiM 6030yXOM U 8bICYWEHHbIE;

3 - wnamneska HuxHell Yacmu CK803HOU MPeWuHb!, 4 - MPeUwUHbI, 3anoNHAemMbIe

CaMOMEKOM U3 eMKOCMU muna MacneHku: cocmae 1 npu WupuHe packpbimus
mpewuH 0,1-0,5 Mm; cocmasbl 2, 3 - npu wupuHe packpbimus mpeuwuH 0,3-1,0 MM; 5 - mpewuHsl,

3anonHsaemMble Nod AaeneHUEM C NOMOWLIO UHBEKMOPOE (MpeujuHbl Mexdy UHbeKmopamu

2epmemu3supytom): cocmaesi 2, 3 - npu wupuHe packpsimus mpewuH 0,3-1,0 Mm;

cocmasei 4, 5, 6 - npu wupuHe packpbimust mpewur 0,2-1,5 mm.

6) Tabnuua 2.5 — CocTasbl ANA 334eNKWU TPEeLUUH
CoaepxaHue KOMNOHEHTOB (B Mac. 4) COCTaBOB

2 3
1 3 4

MeTunmerakpunar 100

PKugkui kayayk CKH

Monuacup TMI-3

Monuctupon

MapaduH

OnokcuaHas cmona 34-16, 31-20

Anucatuueckuii onurometp 43M-1

TpuataHonamuH

Mepekucb GeHsonna

AumeTunanunaH

Mwnepua

MonuatuneHnonuamH

TOHKOMONOTbIN HAaNONHUTENb -

AUETOH - 10-30

KomnoHeHTbl coctaBos

a) 3adenka mpewuH; 6) cocmaeb! 011 3adenKu Mmpeuwux
PucyHok 2.4 — Pemonm mpeujuH




a)

&N oo

1 - eoccmaHaenueaemas 6emoHHas unu xene306emoHHas KOHCMPYKUUS;, 2 - N08EPXHOCMU
06beMHbIX Oeghekmoe (0KOnbl, paKkoeuHb!, 8bI6OUHB! U Op.), OYULEHHbIE OM PbIX/1020 6€MoHa,
nbinu, epA3uU, Macen u 0p. 3a2psA3HEHUl MeMannuYeCcKUMU Wemkamu, neckocmpyUiHbIMU
annapamamu, 063ymbie 20pAHUM 8030YXOM U 6bICYLIEHHbIE; NEPEO HAHECEHUEM MOTUMEPPacmeopa
noeepx Hocmb Oeghbekmoe epyHmytom cocmaeom 6 (mabn. 2.6); 3 - nonumeppacmeopsi
(cm. mabn. 2.6), HaHOCUMbIE C NOMOWbIO WaMmens U yniomHSEeMbIe WMbIKO8aHUEM;

4 - npuxumHas onanybka, NOKpbIMas ¢ 8HympeHHel CMopOoHb! NOMU3MUNEHO080U NNEHKOU
(ycmanaenuealom nocne HaHeCEeHUsi COCMaea U CHUMalom roc/ie €20 0meepXOeHUs)

6) Tabnuuya 2.6 — Coctasbl 4N peMoHTa

CoaepxxaHue KOMMOHEHTOB (B Mac. 4) COCTaBoB
KomnoHeHTbl cocTaBos

1 2 3 4 5 6
MeTtunmeTakpunar 100 100 100 - - -
DKuakuin kayyyk CKH 40-50 40-50 - 20-40 - -
Monuctupon - - 5-7 - - -
MapaduH 0,5 0,5 0,5 - - -
3nokcuaHas cMona
30-16, 901-20 - - - 100 - 100
Mepekucb 6eHaouna - - 6-8 - - -
lumeTunaHunax - - 2-3 - - -
Funepus 6-7 6-7 - - - -
MonuatunexHnonuamuu 6-7 6-7 - 8-10 - 8-10
KeapueBblit CTPOUTENbHBIN 100-300 : 100-300 | 50-150 ) :
necok
'TOHKOMONOTbIN HANOHUTEND 50-100 | 100-300 | 100-300 | 50-100 | 200-500 -
AueTOH, Tonyon - - - 10-30 - 50-150
AubyTtundranar : : ) ) 100 )
CMNPYT-5M
MNepexuch _ . _ _ 35 i
MUTUNATUIIEHKETOHA
Hadrenart kobanota - - - - 3-8 -

a) 3adenka,; 6) cocmasb! Ons pemoHma
PucyHok 2.5 — PemoHm o6beMHbIx deghexmoe
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a) 1 - eoccmaHasnueaemas naHens; 2 - enybokas pakosuHa Ha No8ePXHOCMU naHenu;
3 - yempoticmeo yanybnexus npocmoii 2eoMempu4eckoll GhopMbl Ha MECME PaKOBUHbI;
4 - npobka, uz2omoeneHHas u3 mozo xe 6emoHa, Ymo U NaHenb, Unu ebipe3aHHas uz cmapol
naHenu; 5 - noeepxHocme yenybneHus, ovuwieHHasi, 060ymas 6030yXOM U CMOYEHHast;
6 - pacmeop (cM. mabn. 2.7), HaHOCUMbI( Ha NOBEPXHOCMb y2rybneHus u NpobKu;
7 - HO80€ OMOENOYHOE NOKPbIMUE

6) Tabnuua 2.7 — Cocrasbi ANA 3aAENKM BUAUMDBIX TPELLMH 1 paKoBUH rnyBuHon 4o 40 MM
B NOBEPXHOCTHOM CNOE naHenew

HaumeHoBaHue Cocras (no macce)
LEMEHTHO-NEPXJIOPBUHUNOBAS 1:08:03
(L4NXB) wnatneska (uemeHT : MBX-kpacka : men)
NOPU30BaHHbIE LIEMEHTHO-U3BECTKOBbIE :CT) 11 gg g
PacTeope! (UEMEHT : M3BECTb : NEecok)

a) 3adenka; 6) cocmaeb!
PucyHok 2.6 — 3adenika 2ny60Kux pakoeuH npo6kamu

a)

1 - 6emorHas unu xene3obemoHHas KOHCMPYKUUS; 2 - 0eghexmbl No8epxHocmu
(2pasenucmocms, He3HavumensHble HepoeHocmu); 3 - noeepxHocmMb 6emoHa, ovULWEeHHas
MemannuyecKkuMu wemkamu u npoMbimas 8o00U (0ns ynyyweHus cuenneHus moxem 6bimb
HaHeceHa adz2e3uoHHas 0bMa3ka U3 CUIOKCaHOB8020 UMU aKpusioeozo Knes); 4 - wmykamypka u3
yemMeHmMHo-nec4aHo2o pacmeopa cocmaea 1:2 no 06vemMy Ha nopmnaHouemeHm mapku 400-500
Pucyrok 2.7 - YempaHeHue 2pagenucmoi nogepxHocmu
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1 - BocCMaHaenueaemas naHefb, 2 - MPeuwuHbl 8 NOBEPXHOCMHOM CI10€; 3 - MENKUE PaKoB8UHBbI
2ny6uHol do 15-20 mm 6e3 obHoeneHuUs apmamypsl; 4 - oyucmxa noeepxHocmu, npodyexa
8030yxoM, cMayueaHue 000U, 5 - wnamneeka pacmeopoM; 6 - Hoeoe OMAENOYHOE NOKPbIMUE.

6) Tabnuua 2.8 — Matepuansi ans peMoHTa

Konuuecteo aedektoB Ha 1 M
Bua pemoHTa TpewuH ¢
WK<0,3 MM PakoBuH
1. YactuyHas wnatneska 20 10 M.n/M2 <
0e3 paclumBKM TPELUH
2. CnnolwHasn wnaTtneska Gonee 10 M.n/m2 >2
6e3 pacLUMBKW TPELUH
3. PacumBka v wnarneska Wk>0,3 mm
- h=15..20
TPELUH, PaKOBWUH, OTCNOEHUN Ao 10 m.n./m2
4. PacwuBka u u.mafneaxa TPeLuH, WK>0,3 Mm
PpakoBWH, OTCNOEHUN CO LWnaTnes- h<30
N Ao 10 m.n./m2
KOW NOBEPXHOCTH
CocraBbl WNaTnesku (pacTsopa) AN 3agenku BUAUMBIX TPeLUH, pakoBUH rnyGuHon 40 40 MM
B NOBEPXHOCTHOM Cnoe naHenen:
- UEMEHTHO-NEPXNOPBUHMNOBAR WNaTneska: 1:0,8: 0,3 (uement, NMBX-kpacka, men);
- NOPU30BaHHaNA LIEMEHTHO-U3BeCcTkoBas, pacTeopbl: 1:0,2 : 0,4 (LeMEHT, U3BECTb, NECOK).

a) pewenue; 6) Mamepuarnbi 018 peMoHma
PucyHox 2.8 — Pacwuexa u wnamseexa mpeujuH, pakoguH
u omcnoeHut 8 cmeHosbix naxensx Krng

PeMOHT ¥ 3awura apMaTtypbl. [py Hanuuum Ha NOBEPXHOCTM apMaTypbl NPOAYKTOB
KOppO3u¥ NPOU3BOAMTCA ee 3awmra. OuucTka NOBEPXHOCTU apMaTypbl NPOU3BOAUTCA
BPYYHYIO METaNNUYECKON LWETKON (Npu manom o6bemMe) unu MexaHusupoBaHHbIM CNoco-
6om (neckocTpyitHas 06paboTka 1 T. A.). Bokpyr CTepxHs yAanseTcs NOBpeXAEeHHbIH be-
TOH. BenuunHa 3a3opa 3aBUCMT OT KPYNHOCTW 3aNONHUTENS B PEMOHTHOM MaTepuane - He
MeHee 10 MM fipy KPYNHOCTK 3aNoNHUTENs A0 5 MM 1 He MeHee 20 MM NPy KPYNHOCTK 3a-
nonHutens 6onee 5 mm. Mpu yaanexnnn 6eToHa He JoONycKkaeTcR MexaHW4eckoe BO3Aew-
CTBWE Ha apMaTypy AN COXpaHEHWA ee cuenneHun ¢ 6eTOHOM. B 3aBUCUMOCTHM OT NpUHNA-
TOro BMAa PEMOHTHOro Marepuana HOPMUPYETCA CTeneHb YUCTOThI NOBEPXHOCTU MeTan-
na (cMm. Tabn. 2.9).
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Tabnuua 2.9 — TpeGoBaHMs K CTENeHN OYUCTKM NOBEPXHOCTU MeTtanna A0 peMOoHTa
MMNOPTHLIMU MaTepuanamu no esponewckum HTQ

Crenenbl
YUCTOTb! TexHuueckasn xapakTepucTuka

CTpyrHO-06pasuBHas 04MCTKa
sa1 Zﬁ:neua TONLKO HE CBA3aHHANA C NOBEPXHOCTbIO OKaNMHA, PXKABYMHA U NOBEPXHOCTHbIE
"
a2 [YaaneHa NOMTU COBCEM OKauHA, pXXaBYvHa

Sa2.1/2_|yaaneHa oxanuHa, pXaB4uHa, kpacka. [JonyckaloTcs OCTaTkv, BUMUMbIe Kak "3ateHeHns”

Sa3d  |OcmoTp 6€e3 yBENUUEHUS - HET OKATUHbI, PXKABYUHBI

OuucTKa pydHas UM MEXaHW3MpoBaHHas
St2 [MosepxHOCTL UMEET nerkui MeTannudeckun 6nok
OrHeBas o4MCTKa
F1  [Ocratku pa3Horo UBeTa BuAHbI Kak "3aTeHeHus”
TpaBneHue

Be  [MonHOCTLIO yaaneHbl okanvuHa u pXXasunHa
1. CTeneHb YMCTOTbI NOBEPXHOCTU ONpeAeneHa BUAOM PEMOHTHOrO MaTepuana. Hanpumep - ans
3aLmUTbl apMaTypbl aHTUKOPPO3KitHLIM cocTasoMm "MACTEPCUN - 300" cTeneHb uncToTol Sa2.1/2.
2. CornacHo TKM 45-5.09-33-2006 cteneHb O4UCTKU METaNNMUYECKOW NOBEPXHOCTU HENOCPEACT-
BEHHO NEepeA HaHECEHWEM PEMOHTHOTO COCTaBa AOMKHA ObiThb:
- nepBas - Npu 6-kpaTHOM yBEIUYEHWUN - OKANTUHBI U PKABUMHbBI HET;
- BTOpast - BU3yanbHO - OKanuHbl U PXXaBYMHbLI HET;
- TPETbS - BU3yanbHO - He Bonee Yem Ha 5% NOBEPXHOCTU BUAHBI NATHA OKANUHbI UNN PXKABYUHbI,
- YeTBepTas - BU3yanbHO — TO e He Gonee yeM Ha 20% NOBEPXHOCTK.

ins psAa peMOHTHbLIX MaTepuanos AOCTaTOMHO OYUCTKW NOBEPXHOCTW apMaTypbl (Ha-
npumep, «MACTECWUN-300»), a ans apyrux HeT (Hanpumep, "Tunumukc”). MoBepxHoCTb
apmaTypbl NOKPLIBAIOT OAHNUM U3 COCTABOB:

- npeoBpasosarens pxasuuHbl TY PB 07615101.030 - 96 unu Apyroi Mapku;

- COCTaB ANS OMMCTKMN M 3aLUMTbl METanna oT pxasymnHbl "3uM" TYPB.

3arem Ha NOBEPXHOCTb apMaTypbl HAHOCAT 2 CNOS NOMUMEP- MUHEPANbHOA IPYHTOBKM -
npanmep, a 3aTeM OCHOBHOW PEMOHTHLIA COCTaB, BOCCTAHABNVBASA 3aLUUTHbIN Cnoii 6eToHa.

Mpu ucnonb3osanum cmecu «MACTEPCUN 300» - HAHOCAT 2 CNOs TOMLIMHOW OKONO
2 MM, a 3aTeM BOCCTaHaBNWBaIOT 3alUuTHbIA cnow 6eToHa MaTepuanamu "OMAKO". Yuu-
ThbiBas CTOMMOCTb UMMOPTHLIX MaTepuanos, MOryT 6biTb ucnonbaosaHbl 6Gonee Aeluesble
COCTaBbl (2HTUKOPPO3UOHHbIE OOMa3ku), NpoLeALIMe NPOBEPKY BPEMEHEM Ha TeppuTo-
pun PB (cocTtas gaH B yacTsx no macce):

- LEMEHTHO-6uTyMHas - 6utym BH90310 - 1 y, Tonyon - 1 4, UEMEHT - 6 y;

- UeMeHTHO-ka3enHoBast - ueMeHT - 100 y, ka3enH - 5y, Hutpar Hatpus - 10 4, Boga - 40 v;

- UEMEHTHO-NONNCTUPOSIbHAN - UEMEHT 14 4, MONOTbIR NECOK - 2 4, NONUCTUPONbHbIHA
30% knew - 10 u.

Cnepytowmit atan - BOCCTAHOBNIEHUE 3aLUTHOrO CNost 6ETOHA PEMOHTHBIM MaTepUanoMm.

Bonpocbk! Ans caMokoHTpons

1. B kakom cny4ae BbiNONHAT paboTbi N0 BOCCTAHOBNEHWIO XENEe306ETOHHbIX KOHCT-
PYKUMIA, @ B KaKOM - 10 yCUNeHuo?

2. Kakue cnoco6bl noarotosku NosepxHOCTV 6ETOHA 4R BOCCTAHOBNEHUS Bbl 3HaeTe?

3. Nanoxute TpebosaHus, KOTOpble AOMKHbLI GbiTb BLINONHEHbI NPWU NOAroTOBKE NO-
B8epXHOCTH BETOHA K PEMOHTY.

4. Kak noarotasnueaeTcs k peMOHTY NOBEPXHOCTb apMaTypbl?

5. OBoCHyWTe METOAUKY BbIGOPA PEMOHTHOMO MaTepwana.

6. YeM OTNUYAETCH PEMOHT "aKTUBHBIX" U HE "aKTUBHbIX" TPELUUH?

7. Nepeuncnute AOCTOMHCTBA M HEAOCTATKU NONTUMEP-LEMEHTHbIX PEMOHTHbIX COCTaBOB.

8. Onpepenure o6nacTb NPUMEHEHUSI COCTABOB Ha OCHOBE 3MOKCMAHbIX CMOSI.

9. Onpeaenute 0co6eHHOCTV opraHu3auun paboT N0 BOCCTAHOBIIEHUIO CTEHOBbLIX Na-
Henen.

10. Tpebyetca nn cobnioAaTb TeMNepaTypHO-BNAXHOCTHLIA PEXUM NPU NPOBEAEHWN
PEMOHTHbIX paboT?
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TEMA Ne3 YCUINEHUE XENE30BETOHHbIX KOHCTPYKUUA

MepeyeHb paccMaTpuBaeMbIX BONPOCOB!

3.1 Buibop meToaa ycunenus (c. 23-28 [50], c. 71-75 [50]).

3.2 Knaccudukaums metoaos ycunenus (c. 15-28 [33]).

3.3 TexHuka 6e3onacHOCTV Npu BbINONHeHUW paborT (c. 2-15 [9)).
3.4 3kcnnyaTtauus yCuneHHbix KOHCTpyKkuuh (c. 11-13 [4]).

3.1 Bbibop meToaa ycuneHun

KoHCTpyKumMu, He YAOBNETBOPSIOLYWUE NO pe3ynbTaTaM NpoBepOYHbIX pacyeTos Tpebo-
BaHWAM HOPM (B psiAe Cny4yaes U NO BU3yasnbHbIM NpU3HakKam), NOANEXAT YCUIIEHUIO NpU
3KOHOMUYECKOM 060CHOBaHWM LenecoobpasHoCcTu ero BbinonHeHus (cMm. Tabn. 3.1). B
obocHOBaHUM paccMaTpuBaloT CneayioLne Bonpochi:

» obecneyeHne HapeXHOCTU CTPOUTENbHBIX KOHCTPYKUMIA B CBA3WN C Npoueccamu cra-
PEHUs KOHCTPYKTWBHbIX MaTepuanos, a Taioke pa3suTus aecdektos 6eToHa n apMmatypsl,
4TO No3BONUT o6ecneunTb AanbHerLwylo Ge3onacHylo akcnayatauwio o6bLeKTa;

* ucrnpasneHue ownMBok NPOEKTUPOBAHWUS U CTPOUTENLCTBA;

® yyeT BNUAHWUA Pa3fIMYHbIX arpecCMBHbIX CPef, 4T0 He Bbino NpeaycMoTpeHo Ha cTa-
AWK NPOEKTUPOBAHWS;

* NOBbILWEHWE HeCyLLeh CNOCOBHOCTV INEMEHTOB B CBA3W C UIMEHEHWEM HOPM NPOeK-
TUPOBAHUA UMM U3MEHEHUS W3HAYANBHOrO (PYHKLUMOHANBHOrO HA3HAYEHUS COOPYXEHWN.
TUNUYHBIM NPUMEPOM MOFYT ABNATLCSA MOCTbI, NOCTPOEHHbIe B 60-X U 70-x rogax npoLuno-
ro CTONeTHs, 3anpoeKTUPOBaHHbIE Ha 3HAYMTENbHO Bonee HU3kWe Harpy3ku;

* yBENU4YeHne 10NroBEYHOCTH COOPYXEHWNN;

® CTOMKOCTb K CBEPXHOPMAaTWUBHbLIM Harpy3kam, Hanpumep, Npu yCTAHOBKE TsHKEoro
obopyaoBaH1s UK AONONHUTENbHBLIX MALLKH B NPOMBILUAEHHbLIX 34aHUSX;

* NpeoAoneHne NOCNEACTBUN NOXaPOB, 3eMNETPACEHNI, aBapuii U Ap.

PelueHne atux 3apay cBA3aHO C BbIGOPOM MeToAa yCUNEeHMA, Ha KOTOPbIA Oka3biBaeT
BNUsHWE Uenbii psa akTopos, @ UMEHHO:

- BWA YCUNEHUS — BPEMEHHOE, aBapuiHOe, NOCTOAHHOE UNKU NEPCNEKTUBHOE;

—NPOAOIKUTENBHOCTL peanu3auny, Heob6XOAWMOCTb OCTAHOBKW TEXHONOrMYECKOoro
npouecca, MICNoNb3oBaHWe CneunanbHoro rpy3onoAbLEMHOro 060pyA0BaHUS;

— CNIOXHOCTb KOHCTPYKTUBHOTO peLLeHUsi, TDYA0EMKOCTb peannaaunm, CTOUMOCTb;

— HEOBX0AUMOCTb NPMBNEYEHNS CTOPOHHWUX OpraHu3aumnii AnNs BbINONHeHUs paboT;

—YCIOBUS AKCNNyaTaLuu YCUNEHHbIX KOHCTPYKLMIA, UX NPOrHO3UpyeMbii pecypc Aon-
roBEYHOCTH.

3.2 Knaccudmkaumua MeTonoB yCUNeHus

K HacTosiieMy BpeMeHU B OTEYECTBEHHON W 3apybexHO! NpakTuke HaKoNNeHo MHO-
XKecmeo pasnuyHbix CNocoBOB M KOHCTPYKTUBHbLIX NPUEMOB YCUNEHUsi, BbIBOp KOTOPbIX
06ycnoBnnMBaeTCA PRAOM KOHKPETHbIX yCnoBuit. OBbIYHO BbIAENSIOT Tpu Haubonee Bax-
Hbix haKTopa, BNMSIIOWMX Ha BbIOOP NpoeKTa peKOHCTPYKUMK:

—MWHMManbHbIE CPOKW NPOW3BOACTBA paboT NO YCUNEHWIO U COOTBETCTBEHHO MUHU-
ManbHble CPOK OCTaHOBKU AENCTBYIOLLEro NPOU3BOACTBA;

—MUHUMYM TPYA03aTpaT NpU U3rOTOBAEHWA N MOHTAXE YCUNMBAIOLIMX 3NEMEHTOB;

—HaAEXHOCTb U AOITOBEYHOCTb YCUNEHHON KOHCTPYKLUW.

MoxHO BblAenuTb ABa OCHOBHbIX HANPaBNeHWS NPU NPOWU3BOACTBE YCUNEHUS KOHCT-
pyKuuit: 6e3 pasrpysku U C pa3rpyeHuem ycunmsaemon KOHCTpykuun. B ceoio ouepenb,
nepBoe HanpasBNEHWEe MOXHO NOAPA3AENUTb Ha fBa METOAA YCUNEHUS: C UIMEHEHUEM
pPacYeTHON CXEMbI U HANPAXEHHOTO COCTOSHNA KOHCTPYKUMU 1 6€3 M3MEHEHNS pacyeTHON
CXEMbI U HaNPAXEHHOrO COCTOSHUA KOHCTPYKLIUK.
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Tabnuua 3.1 — OnpeaeneHve npeaaBapuHOr0 COCTORHUS NO BHELLHWM Npu3Hakam
Mpu3Haku KpaTtkas xapakrepucruka

CocrosiHue 1.1 Usrubaembie anemeHTbl: nporud Gonee 1/50 nponeTa, packpbiTue
ceyeHus unu CK TpewuH 6onee 0,5 MM B pacTAHYTOM 30HeE;

1.2 CxaTble aneMeHTbI: packpbiTue TpewuH Gonee 0,5 MM, npusHakm
paspyLueHus cxartoro 6eToHa;

1.3 Aedopmauymm 3aknagHbix (COEANHUTENBLHDIX) AeTanen C pas3pyweHmem
CTbiKa; '

1.4 Nnowaab onupaHusa He cooTeeTcTayeT TpeGosanuam HT;

1.5 HopmanbHble TpewuHb! C pa3BeTBNEHUEM B BepLUMHE B NponeTe.
CocrosiHue 6eToHa |2.1 CHwKeHne NpoyHOCTH BeToHa CKaTOM 30HbI 2 40 %;

2.2 NMponutka HebTenpoaykTammn 6eToHa B 30HE aHkepoBku pabouen
apmarypb!;

2.3 OtcnoeHue 3awuTHOro cnos 6eToHa (VN NPOAOIbHBLIE TPELMHDI
BAONb apMaTypbi) B 30HE aHKEPOBKM U3-32 KOPPO3UN apMaTypbl;

2.4 HaknoHHble TpewuHbl B 30He Cpe3a, NepecekatoLiue Cxartyio

W PaCTAHYTYIO 30HbI.

CocrosiHue 3.1 Pa3pbiB OTAEIbHbIX CTEpPXKHEN NPOAONLHOW UNU NONEPEYHON apMaTypbl;
apmarypb! 3.2 Pa3spyiueHue nonepeMHoro ceveHns apMaTtypbt kopposuen Ha 50 % u
Gonee;

3.3 MoTeps yCTOWUMBOCTH (BbINYUMBaHUE) OKATOW apMaTypbl.
Kak npaBuno, ykasaHHble NpU3Hakn Ha 0O6beKTe rpynNUPYIOTCSI, AOMNONHSNA APYr Apyra.

Mpu npoussoacTee paboT NO yCUNEHUIO C Pa3rPYXEHUEM KOHCTPYKUUM YCIIOBHO Bbl-
AENAT:

a) cnocobbl YCUNEHWUs NPWU NONHOM PA3rPYXEHUW C NOCMEAYIOLMM UCKNIOYEHNEM KOH-
CTPyKUMM 13 paboTbl U ee 3aMeHOI Ha HOBYIO (3TOT Crocob PEeKOHCTPYKUWUM cKopee cre-
AyeT cunTaTb BO3BEAEHWEM HOBOrO CTPOUTENbHOro 06bekTa NGO ero KOHCTPYKTUBHO He-
3aBMCUMOTO 3NEMEHTa);

6) cnocobbl ycuneHus Npu 4acTUYHOM PasrpyXeHWU KOHCTPYKUMM Nbo ee 3nemMeHTa.

Yrobbl AaTb npeacTasneHne 0 MHOroobpa3pu pasfiuHbix CNocob6oB W KOHCTPYKTUB-
HbIX MPUEMOB YCUNIEHUS, CneayeT NnepedyncnuTb Hanbonee 4acTo BCTPEYAIOLUMECH U3 HUX,
YCNOBHO pasfenuse ux Ha Tpu rpynnbl.

Ipynna 1 — ycunexune 6e3 pasrpy3ku KOHCTPYKLMK C MUBMEHEHWEM PACYETHO! CXEMbl U
HanpsHXeHHOro0 COCTORHUA:

— ycuneHuwe npeABapuUTEsibHO HaMpPsXXEHHbIMM pacropKaMu, CTOMKamu, 3aTsKkamu,
obonimamu;

— YCTaHOBKA LLUAPHWUPHO-CTEPXKHEBBIX LieNei, AONONHUTENbHbIX XECTKUX WM YNpyrux
onop;

— yCTaHOBKa NpeABapUTENbHO HaNPSHKEHHbIX XOMYTOB;

— AOMOSTHATENbHANA FOPU3OHTaNbHAA WK LUNPEHresibHas NpeABapUTEeNbHO HaNPsXeH-
Has apmarypa (3aTsxka).

[pynna 2 — ycuneHne 6e3 pa3rpy3ki KOHCTPyKUMM U 6€3 U3MEHEHNA pACUETHON Cxe-
Mbl U HANPSHXEHHOTO COCTORHUSA:

- wene3obeToHHan pybalka, o6onMa, 04HO- U ABYXCTOPOHHEE HapalUMBaHue;

— TOpKpeTupoBaHue n HabeToHka (kak npasuno, ¢ ao6asneHnem apMaTypbl);

— MECTHOE yCUNeHue HaknagHbIMU XOMyTaMu, AONONHUTENbHOW NONEPEYHON apMarTy-
pow n np.;

— yCUNEHWE C UCMONb30BAHWEM YCUIMBAIOLUUX INEMEHTOB, NPUCOEANHSEMbIX K OC-
HOBHOM KOHCTPYKLIMKN Ha kneto nubo ¢ nomoLlbio 601TOBbLIX COeANHEHNA.
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Fpynna 3 — ycuneHwue ¢ YaCTUUYHBIM Pa3rpyXeHUEeM KOHCTPYKUMU:

— YCTPOWCTBO AONOMHUTESNIbHBIX METANNYECKNX U Xene3o06eToHHbIX 6anok;

— YCTaHOBKa NPeABapUTENbHO HaNPSXXEHHbIX Pa3rpyxatoLnx epm 1 KpOHLUTERHOB;

— YCTaHOBKA PasrpyXalowux CUCTEM U3 METannnyeckux u xene3obeTOHHbIX KOHCT-
pyKUM# 1 ap.

Ha pucyHke 3.1 npuseaeHa obwas knaccuukaums MeTooB ycuneHws xenesobe-
TOHHbBIX KOHCTPYKUWA.

3.3 TexHuka 6e30NacCHOCTY Npu BbINONHEeHUU paboT

He3aBucumo OT MaTepuana v BUAa KOHCTPYKUMW, METOAA YCUNIEHUS W YCIOBWIA Npo-
n3soAcTea pabot cneayet obecneuntb Be3onacHoOCTb NIOAEN W COXPAHHOCTL OGbekTa.
OtseTcTBeHHOCTL 3a GesonacHoe BeaeHue paboT HeceT pykosoauTens pabor, a B ycno-
BUAX AEWCTBYIOLLEro NPEANPUSATUS N ero PyKOBOAUTEND.

Mepen Hauyanom paboT Ha TeppuTOpUM AEWCTBYIOLLEro NPEANPUATUS COCTaBMSeTCs
HapsiA-A0NYCK U NOANWUCLIBAETCA OTBETCTBEHHBIM WCMOAHWTENEM W YNONHOMOYEHHbLIM
npeacraBuTeneM NpeanpuaTUs.

Bce pabotbi B ycnosusx 4eicTByioWero NpeanpuaTua BeayTcs ¢ y4eToM TpebosaHui
no Tb npoussoacTea:

® YYacToK, rae BefyTcs paboThi, OrpaxaaeTces;

¢ paboTbl B 3aKPbITbIX NOMELIEHWAX NPOBOAATCA C NPUMEHEHUEM MPUHYAWUTENbHOW
BEHTUNALMK, a coaepXaHne B Bo3gyxe Ha paboyem MecTe BpeAHbIX NpUMeceit He fOMK-
HO npesbiaTth AonycTumbix MAK (Hanpumep: 0,5 % asyokucu yrnepoaa n 0,5 mr/m> chop-
Manbaernaa);

¢ paboTbl BEAYTCA TONbKO C IECOB MM NOAMOCTEW. YCTpauBaTb NOAMOCTM Ha Chy-
YaitHbIX onopax 3anpeLyaeTcs;

* BCe npubopb! (4.6. noBepeHbl) n 060pyAOBaHUE AOMKHBI HAXOAUTLCA B UCNPABHOM
COCTOSIHUM, @ NPU HEOBXOANMOCTH, U 3a3eMNEHDI;

® Ha TEppUTOpUN AEWCTBYIOLLErO NPEANPUATUS U B NOMELLEHWUAX, OTHOCALLMXCS K NO-
BbILUEHHO-ONACHbIM, CNEeAyeT UCNOMNb3oBaTh IANEKTPOMHCTPYMEHT C NMTAHUEM OT CeTU C
HanpsxXeHWeM He Bbile 42 B, a B oCTanbHbIX Cydasx ¢ HanpsbkeHnem 127/220 B u ¢
obs3artenbHbIM UCMONb30BaHMEM UHAWBUAYANbHbLIX CPEACTB 3aLUUTLI;

* Kk paboTe A0NYyCKalOTCA NUua, NPOLLEALLNE MHCTPYKTaX U 3HaKoMble (MMelowme f40-
nyck k pabote) ¢ npubopamu, MexaHU3MamMmu 1 NOPSAKOM BeaeHUs paboT;

* paboOTHUKU AOMKHBI UMETb MHAMBKAYaNbHbIE CPEACTBA 3aALUUTLI, HANPUMEP: LWUTKK
3NeKTPOCBapLMKa (3aLumTa rnas oT AMEeKTPUYECKOR AYri), HayLIHUKW-TNyWMTeNm (3awmra
OpraHoB Cnyxa OT LUyma), MapneBble pecnupaTtopbl (3awura OT napos), pecnupaTopbi:
PN-16 (ot ussectkoBoiA u acbecroBoit Nbinu), PMP-1 unu PMB-5 (OT HETOKCUYHOMA Nbinu),
Y-2K (OT NbiNK: MUHEPaNbHOMN — UEMEHTHOMN, CTEKONbHOM, N3BECTKOBOW; METannu4eckomn —
Kene3HoW, CTanbHOW, YyryHHOW; pacTUTenbHoW — ApeBECHOMN, KAMEHHOW), HUNbLTPYIOLErO
Aeicreus LLB-1 nnu «/lenectok» (0T aapo3onen, OT CUNUKATHOMW, LUEMEHTHOW, KaMEHHON,
MeTannM4Yeckomn nbinu);

— BCe paboTbl BLINOMHATCA NO YTBEPXKAEHHOK B yCTAHOBNEHHOM NOPSAKE AOKYMEH-
Tauwu (P4, NOC, NNP);

- nposeaeHne paboT, CBA3aHHbIX C AUHAMUYECKUM BO3E/ACTBUEM HA KOHCTPYKLMIO,
BPEMEHHbIM YMEHbLUEHWEM WX MONEPEYHOro CEYEHUs, BbINONHEHUEM CBapOuHbIX paboT,
BeAYLIMX K Harpesy apMaTypbl yCUnmBaeMoil KOHCTPYKUMW, 3anpeLjaeTca 6e3 ee BpeMeH-
HOrO packpenneHus Unu pasrpysku;

— 3arpyxeHue YCUNEeHHOW KOHCTPpYKUMM NPOWU3BOAWTCH nocne 3asepweHwus paboT u
AOCTXKEHNSt BETOHOM YCUNEHUA NPOYHOCTU HE HWXKe NPOeKTHOW, ecnu B MNP oTcyTcTBy-
10T AONONHATENbHBIE YKA3aHUSA.
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Cnocobbl ycuneHus xene3obeToHHbIX KOHCTPYKUMA j

62

Pasrpyxenue | | YBenuyeHue Hecylien cnocobHocTy
Monkoe . YactuuHoe bes uameHeHus C nameHeHuem C naMeHeHvem
C3ameHon | | | Cnepe- pacyeTHoM pacyeTHOM HanpshkeHHOro
KOHCTPYKUW#A pacnpege-
neHuem CXeMbl CXeMbl COCTORHUA
Harpysku
Ha apyrue .
SNEMEHTI Xeneso- Xeneso- RononHu- [ononhu- Mpeasapu- Mpeasapu-
6eToHHbIe 6eToHHbIE TensHble TenbHble TensHo TenbHo
oboinmbl py6aLuku necrkue ynpyrvue HanpsXeH- HanpskeH-
onops! onops! Hble pac- Hble 3a-
nopku TRKKY
Mpeaxanps-
MNepenpodunuposaxne OpHocTo- Metannu- Metannu- KEHHblE CneuwansHble cnyyaw
NpoK3BOACTBA Ha BUA C: poHHee yeckue Jeckue é—} LWapHUPHO- —{  ycuneHus oTaenbHbIX
- 6onee HU3KNMK Hapauu- 0oBoiimbi KpOHLU- CTepXHeBble 3NEMEHTOB KOHCTPYKUUK
Harpy3kamu BaHue Te#Hbl uenu
- MeHee arpeccuanoﬁ KOHCTpYK-~ ﬂononnmensnaﬁ ropu-
cpenown unmn YBenuueHue ctaTuueckon HeoNpeaenuMocTv - 30HTanbHan unu Wnpex-
CUCTEMbI BBEAEHWEM NpeABapUTeNbHO Hanps- renbHas npegHanpaXeH-
KEHHbIX CBA3EN Has apmarypa

PucyHok 3.1 - Knaccughuxayus cnoco6oe ycuneHus xene306emoHHbIX KOHCMPYyKYyui




3.4 3kcnnyataumna yCUNEeHHbIX KOHCTPYKUUA

3KcnnyaTauma yCUneHHbIX KOHCTPYKLUMA OCYWECTBNAETCA KaK B BUAE NEPUOAUYECKUX
OCMOTPOB, TaK U B BOCCTAHOBNEHUU TpeBGyeMbix NapameTpoB (YpOBEHb HAMNPsXeHWil, Be-
nMuuHa Aecdopmaumii U T. 4.) psaa ycuneduid. NepnognyHOCTb OCMOTPOB 3aBUCUT OT BU-
Aa Marepuana KOHCTPpyKuuit (xxene3o6eToH, MeTann, KaMeHb, ApeBeciHa) u arpeccusHo-
CTU Cpeabl aKCnyaTaunm U OCyWeCcTBNSETCS, Kak NpasBuno, B 2 pa3a valle, Yem 06bI4HbIX
KOHCTPYKLIMA.

O6Las CTpyKTypa NOCTPOEHUA METOAWUKN KOHTPOSA 38 TEXHUYECKUM COCTOSSHUEM KOH-
CTPYKUWiA NpyY 3KCnAyaTauun COAEPXKNT BbINOMIHEHUE CNEAYIOWNX BUAOB OCMOTPOB:

— oblme, T. H. Ce30HHbIE (BECEHHE-NETHNE, OCEHHEe-3UMHWE) — ANS NOAFOTOBKU K Ce-
30HY U YCTPaHEHWUS NOBPEXAEHNIA;

— nNnaHoBble, cornacHo rpacuky paboTbl cnyxbbl akcnnyaTauun C y4eTom ycnosui
3KcnnyaTauum (arpeccMBHOCTU cpedbl). Hanpumep B yCROBUAX ra3oBO3AYLUHOW Cpeab:
1 pa3 B rog (cnaboarpeccusHas), 2 paaa B rog (CpegHearpeccuBHas), 4 pasa B rog (Cunb-
HoarpeccuBHas);

— BHEOYEpeAHble, KaK peakuws: Ha TexHonoruyeckue ortkasbl obopyaosaHus, nocne
MPUPOAHOrO BO3AEACTBUA (NOATONNEHUE, YparaH, CHer, 3eMNeTpsicCeHNe 1 T. A.), Ha u3Me-
HEHME COCTOSHUA KOHCTPYKUWIA (Nporubbl, casur, BUGpauus v T. 4.), B3pbiBbl, aBapuu.

[ononHutensHoi opMOW KOHTPOSA ABNseTcA npoueaypa obssatenbHoro obcnepo-
BaHWUA KOHCTPYKUUA HE3aBUCMMO OT WX COCTOSHMA (CM. Tabn. 3.2) nepeps KanuTanbHbIM
PEMOHTOM UMW PEKOHCTPYKUMENA obbekTa.

Tabnuua 3.2 — MNepuroguuHocTb 06CNea0BaHUA KOHCTPYKUWIA Nepes KanuTanbHbIM pe-
MOHTOM C Y4ETOM YCNoBUi 3KChnyaTauuu

CrpouTenbHbie MepuoAUYHOCTb (NeT) C y4eTOM yCroBui 3kcnnyaTtauum _
. . ¢ Bubpauuen,
KOHCTpYKUUK B HOPManbHOW Cpeje | B arpeccuBHON cpeae .
AUHAMUKON N T. 4.
DYyHAAMEHTDI:
-¥ene3obeToHHbIe, 50 25 15
OETOHHbIe
- ByTOBbIE, KUPNUYHBIE 40 20 12
KameHHble CTeHb! 20 15 12
KonoHHb!:
- MeTannuueckue 50 40 40
- )xene3ob6eToHHble 50 40 35
- KUPNUYHbIE 20 15 12
- AepeBsiHHbIE 15 10 10
CrponunnbHble (hepMbi:
- MeTannuyeckue 25 15 20
- Xene3o6eToHHbIe 20 15 15
- AepEBAHHbIE 15 10 12
MepekpbiTus:
- >xene3obeToHHbIe 20 15 15
- AepeBsHHbIE 15 12 12

CornacHo [1] o6wue o6cneposaHnsa AO0MKHbI NPOBOANTLCA C NEPUOAUMHOCTBIO 1 pas B
3 roaa, a getanbHbie — NO pesynbratam obuiero o6cnefosaHnua, NPU 3IMEHEHUK Harpy-
30K M CpeAbl aKkCnnyaTauuu.
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Bonpocbi ans camokoHTpons

1. Kakue cakTopbl y4uTbIBaOT NpU BoIGOPE METOAa YCUNEHUSA?

2. Kakue ocHoBHble 0COGEHHOCTU Bbl MOXETE BbIAENUTL NPU COCTABNEHUN Knaccudu-
Kauuu METoA0B YCUNEHNA?

3. HasouTte cnocobbl o6ecneyeHns ycnoBuii ANs COBMECTHOU paBoThbl ycunusaemMomn
KOHCTPYKUMW C 3NEMEHTAMM YCUNEHUS.

4. Nepeuncnure GakTopbl, KOTOpbie BAUAIOT Ha BesonacHoe seaeHwe pabot no ycu-
NEeHnto.

5. Kakue mepbl cnesyeTt npeaycmotpeTh Ans obecneyenns BGesonacHbix yCnosuii op-
raHm3aumn u nposeAeHus paboT No yCuneHnio CTPOUTENbHBIX KOHCTPYKLUMA?

6. Kakne meponpuatua nposoasTca No o6ecneyeHnto HopMarnbHbIX YCNOBUIA 3KCnnya-
TayUKU KOHCTPYKUMIA?

7. BnusieT nu arpeccMBHOCTbL CPEAbI HA CTPYKTYPY OpraHusauum paboT no akcnnyara-
uum obbekra?

8. Kak u3meHutcs opraHusauus paboT no akcnnyatauuu npyu Hanuuuu YCUNEHHbIX
KOHCTPYKUMIA 1 noyemy?

9. CornacyeTca nu C 3aKa34unmkoM NPUHATBLIA METOA YCUNEeHU U novemy?

10. Kak ocywiecTBnsieTcs akcnnyaTaums yCUNEeHHOW KOHCTPYKLUnn?
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TEMA Ne4 OBLUME NONOXEHWA PACYETA
YCUNEHUA XENE3OBETOHHbBLIX KOHCTPYKLIUA

MNepeyeHb paccMaTpuBaemMbix BONPOCOB:

4.1 OCHOBHbIE NPUHLMNBLI NPOEKTUPOBaHUA ycunenus (¢.10-18 [38]).

4.2 OBbwme nonoxexus no pac4yéty (c.130-133 [13]).

4.3 OnpeaeneHve xapaKkTepucTuk Marepuanos (c.6-23 [50]).

4.4 Yuyét pedeKToB 1 nospexaeHuin npu pacyére (c.22-29 [48]).

4.5 Obecneyenne cosmecTHoi pabotsel CK u anemenToB ycunenus (c.4-29 [47]).

4.1 OCHOBHble NPUHUMNbI NPOEKTUPOBAHUA

Mpy NPOEKTUPOBAHUM YCUNEHUS CNEAYET Y4YUTLIBATL Cneaytoume 0CoGeHHOCTH.

MpUHATBIA METOA YCUIIEHNSt OMMKEH BbiTb COrnacoBaH C 3aKa34MKOM W OTBEYATb KOH-
KPETHbIM YCNOBUAM peann3auum, 3KonornyHOCTH U HagéXHOCTH.

MpeanoyTeHne crieayeT oTAaBaTb UHAYCTPUANBbHLIM METOAAM, TPEOYIOWUM MEHbLUEN
TPYAOEMKOCTM 1 BpEMeHW peannsauunu, obnagaowmx Haubonee 4&Tkon cxemoin paboTbi.

PacuéT cneayeTt npou3sogutb no Aeicrsyowmm HTA, nossonsiowum Gonee nonHo
yyecTb pesepbl CK, akTuueckme xapakrepucTukm MaTepuanos u Harpy3ok.

Ocob6oe BHUMaHWe cneayeT yaenutb cnocoby NNaBHOrO BKMIOYEHUS 3NEMEHTOB YCU-
nenus u CK B coBMeCTHyIo paboTy, obecnedyeHunto NPUHATLIX NPU pac4éTe yCrnosun cyule-
CTBOBAHUSA 1 UX KOHTPONS BO BPEMEHMU.

Mpw BoiGOpe apmMaTypbl ANA YCUNEHWR PEKOMEHAYETCS:

- npn anuke Ao 12.0 M ucnonb3osath Nobble knaccel apMatypbl, a 6onee 12.0 m —
KaHaTbl U3 NPOBONOKKU AMaMeTpOM He MeHee 2.5 MM (kaHaTbl, NPSRAN U3 BbICOKONPOYHON
NPOBONOKK CreayeT pacnonaraTtb BHE KOHCTPYKUWM TONBbKO B HEArpecCMBHbIX unu cnabo-
arpeccuBHbIX Cpeaax);

- AONYCKAeTCH MCNONb30BaTb CTEPKHEBYIO BbICOKONPOUHYIO apMaTypy knaccos S540,
S800, S1200 n S1400, ucnonb3ys ANA YANMHEHWS He CBapKy, a OGXUMHbIE rMNb3bl UNK
My ThI.

Mpu BbiIBOpe GeToHa ANA YCUNEHNUS PEKOMEHAYETCS:

- knacc 6eToHa no NPOYHOCTK AOMKEH ObiTb HE MeHee C"/45 W BbilLe He MeHee Yem
Ha OAHY CTyneHb knacca 6eTtoHa ycunusaemon CK (4ns c60pHO-MOHOMMTHBLIX KOHCTPYK-
LMi Knacc 6eToHa fomkeH 6biTb He MeHee C'%/50);

- NPUMEHNATL NNacTMUUMPOBaHHbLIE GETOHHbLIE CMECKH C 0CaAKON KOHyCa He MeHee 18 cm
(BsXywee — nopTNaHALUEMEHT He MeHee M400, KpynNHOCTb 3anNONHUTENS — NeCOK C MOAY-
nem kpynHoctu 2.2..2.5, wiebeHb dpakumm 10..20 — He Gonee % pacCTOsHUA B CBETY Me-
XAY apMaTypHbIMU CTEPXXHAMM B NYCTOAPMUPOBAHHDBIX CEYEHUSIX U U3 ycnosus obecneve-
HWA NNOTHOCTM CTPYKTYpbI). [lonycKkaeTca npuMeHeHue MenkosepHucToro 6eToHa.

Mpu ucnonb3oBaHWM B PACHETHOM ceueHun 6eToHa M apmaTypbl pasnnuyHbIX KNaccos
Kaxablii MaTepuan UCNoNb3yeTCA CO CBOMMU XapaxTepucTnkamu. Mpu 3TOM LEHTP Tsxe-
CTWU YCUNEHHOro CEYEHWUs, CTaTU4ecKue MOMEHTbI ONPeAensioT nocne NpUBeASHUNA ceve-
HUS K OQHOPOAHOMY (NpuBEAEHHOMY). [lonyckaeTCs BbINOMHATL pacyéT NpUBEAEeHHOro
CEYEHMNS C COOTBETCTBYIOWMMM (0BOBLUEHHBIMU) XapaKTEPUCTMKAMU.

Mpu ycunenun KOHCTPykuun 6e3 pasrpysku unu npu Harpyske 65% u Gonee ot npe-
AENbHOro conpoTUBneHus GeTOHA U apMaTypbl yYUTLIBAKOT C kKoaduumeHTom 0.9.

Mpu npuBapke Kk CyllecTByloLlel apMaType CTepXHel ycunenus eé€ nnowaab none-
PEYHOro CTepXHs CHkaeTcs Ha 25% B CBSA3N C BO3MOXHbLIM NEPEXOroM Npu CBapke.

4.2 O6wme NONOXEHUA NO pacyéTy
KoHcTpykuum, He yaosneTeopsiowme TpeboBaHuaM AeWCTBYIOLMX HOPM, NO pesysb-
TaTtam NPoBEpPOUHbIX PACYETOB NOANEXAT BOCCTAHOBMEHUIO (PEMOHT, yCUNEeHne, 3aMeHa).
Ycunenune CK BbinonHseTcs npyu 060CHOBaHUM €ro IKOHOMUYECKOoH LienecoobpasHoCTy.
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Ycnosus npoBepku 6a30B0# KOHCTPYKLMUK.

PacuéT no | rpynne npeaenbHbix COCTOSHWA NPOM3BOAMUTCS BCEraa.

Pac4ét no Il rpynne npeaenbHbix COCTOAHWA JONYCKAETCH HE NPOW3BOAUTbL, €Cnu
haKTMYeCKas BENWYMHA NEepeMelLUeHNs U LUMPUHA PacKPLITUSA TPEeLUWH He NpesbiwaloT
npeAesibHo A0NYCTUMBIX, @ YCUNINA B CEYEHUN OT HOBbIX Harpy3oK He npesbillaoT dakTu-
4yecKux, AENCTBYIOLUMX Ha MOMEHT obcneaoBaHus (Npu pacyére MCRoNb3yloT dakTuye-
CKWe napameTpbl N pasMepbl CeYEeHUS, XapaKTEPUCTUKN MaTepuanos, Harpysku, pacuyér-
HYIO CXeMy U T. 4.).

PacyéT yCuneHHOW KOHCTPYKUMIA NPOM3BOAMUTCA NO ABYM CTagusmM paboTbi:

a) A0 BKNIOUEHUS ycunusa B paboTy — Ha Harpyaku, AEACTBYIOLUE B MOMEHT YCUNEHUS
(Macca aneMeHTOB YCHMEHWA CYMTAeTCs 3a BHELLHIOW Harpy3ky). Ha aToii craguu pabotbi
CK pomnxHa yaosneTsopsTh TpefoBaHUAM Nepsoii rpynnbl NPeAenbHbIX COCTOSHW;

6) nocne BrnoYeHNs ycuneuus B paboTy — Ha NONHYI0 Harpy3Ky Npu 3kCnayaTauuvu.
Ha aron crapum pabotbl CK gomxHa yaoBneTBopATb TpeGoBaHWAM nepsBoi M BTOPOM
rpynn npeAenbHbiX COCTORHUA.

Mpwu pacuéTe ycunusaemoii CK cnegyer yyecTb:

- napameTpbl HanpshkeéHHoro-aedopmuposaHHoro coctosHus CK, cywecTsyrowero Ao
BKMIOYEHUNA yCUNeHus B paboTy;

- paboTy pa3nuuyHbIX Knaccoe 6eToHa M apMaTypbi;

- npu nospexaexnn 50% n Gonee nonepevHoro CeYeHus ANEMEHTOB uUnn pabouent
apMaTypbi — OHU B pacyéTre He y4YUTbiBalTCS;

- He YUNTLIBAETCS B pacyéTe U BbICOKONPOYHAA apMaTypa (BbiCOKONPOYHan NpoBONOKa
“ n3genus u3 Heé — knacc S1200 u S1400, oTaenbHbie NPOBOSIOKK, NPSAKM, KaHaTbl U T. A.)
npn o6HapyXeHWH A3BEHHON UM TOYEYHON KOPPO3NY HA NOBEPXHOCTH;

- napameTps CK, MeloLLeil KpUTUIeCckne NoBpPeXAeHUN.

PacuéT NpoYHOCTU YCUNEHHON KOHCTPYKUMU MMEET psif OCODEeHHOCTe|, 3aBucawmX u
OT BbIGpaHHOro BuAa yCUNEHUs.

Ons KOHCTPYKUMWA, YCUNWUBAEMbIX NOA Harpy3koi wnu nocne pasrpy3ku, Heo6XxoauMo
onpeaenutb napameTpbl HAC Ao ycuneHus, 3aTtem BBECTN pacy8T YCUNEHHON KOHCTPYK-
UK C y4ETOM nepepacnpeaeneHns yCUNUs B CEYEHNAX.

MNpu ycunexuun CK MeToAOM yBENUYEHNA pPa3MepOB NONEPEYHOro CEYEHWUS ANA pacyé-
Ta UCNonb3yloT AeOPMALIMOHHYIO MOAENb M CYyMMUPYIOT Aedopmaiuu 40 1 nocne ycu-
neHna B ceveHun ycunusaemoi CK, a B JONONHSAEMOA HACTU CEMEHUSt NPUHUMAIOT Nin-
HelHoe pacnpeaeneHue no BbicoTe cpelHux aedopmaunii 8 6eToHe n apmatype. [onyc-
KaeTcs UCNOMb30BaTh Tak Ha3bLIBAEMYIO anbTePHATUBHYIO MOAENb.

Mpu_ycunexuu CK pononHUTENbHLIMW 3NIeMEHTaMu, COBMECTHas pabota KOTopbix
oBecneunBaeTcs He NoO BCEH ANMHE KOHTaKTa, a 3aKpensieHMeM UX OKOHYaHWU?A (Hanpumep,
3aTsxka), Heo6X0AUMO y4ecTb B pacyéTe NoAaTNMBOCTb Y3NOB 3aKpPensIeHNs.

MeTtog ycunenus CK, M3MEHsIOWMIA CTEeNeHb eé BHELIHEN CTaTUYeCKoW Heonpeaenu-
MOCT# (Hanpumep, XECTKUe UK ynpyrue onopbl, Co3gaHne Hepaspe3HOCTH Ha Onopax v T.
A.), TPeOyeT onpeaeneHns yCUnni B CeYEHWN OT BHEWHEW Harpy3ku, Nony4yaemMon CyMMun-
poBaHveM Harpy3ku 40 YCUSIEHUS W NOCNEe ero peanu3aumu.

PacuyéTbl No npuMrogHOCTM K 3KchnyaTauuu cnesyeT NpoOM3BOAUTL, OUEHUBaHWA Ae-
opmauum, KaKk ycunusaeMomn KOHCTPYKLIMK, TaK U AONONHUTENbHON YacTh CeYEeHMS.

3a kpuTepuit 06pa3oBaHus TpeluwH B ycuneHHow CK npuHUMaloT AOCTUXeHUe Kpai-
HAMW PaCTAHYTHIMU BONIOKHAMMW OCHOBHOW M (MNW) AONONHUTENIbHON YacTh ceveHus npe-
AenbHbiX AeOPMaLUA PACTIKEHUA.

LLinpuHa packpbiTMsi HOPMasbHbIX TPELUMH ONpPEeAEnseTCcs Kak B3aMMHOE Hakonnexwue
CMellleHMiA apMaTypbl U 6eTOHA Ha ANMHE y4acTKOB MeXAy TpewluHamu B OCHOBHOW W
(unn) AONONHNTENBHON YaCTU CEYEHUN.
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4.3 Onpeaenexue xapakTepucTuK Marepuanos

Mpu pacuéTte ycunenHow CK UCnonb3yloT xapakTepucTuku GeTtoHa M apMmaTypbl Kak
paHee BbiNONTHEHHOW KOHCTPYKUWK, Tak W ycunenus. Ans matepuanos ycunenus (6etoHa
W apMaTypbi) NnpuHUMaLOT xapakrepuctuku no CHB 5.03.01-02 [13].

[ns 6eToHa ycunusaemoii CK:

- Npn HaTypHom 06CneAOBaHUM — rapaHTMPOBAHHAs NPOYHOCTL cocTaBnseT 80%
cpesHen NPoOYHOCTH BeToHa;

- N0 NPOEKTHbIM AaHHbIM: xapakTepucTuku no knaccy tetona C no CHB 5.03.01-02;
XapaKTepUCTUKN NO YCNOBHOMY knaccy OeToHa, COOTBETCTBYIOLUEMY rapaHTUPOBAHHOM
npoyHocTH BeToHa, paBHoW knaccy GeToxa B (MMa); 0.08 oT mapku GetoHa M (kr/cm?),
yCtaHasnuBaslUeACs 1o Ky6am ¢ pa3mepom pebpa 150 mm; 0.085 ot mapku GeToHa
M (xr/cm?), ycTaHaBnuBaBLeics No ky6am ¢ pasmepom pebpa 200 M.

[ns apmartypb! yeunusaemon CK:

- N0 NPOEKTHLIM AaHHBIM AN apMaTypbl C YY8TOM YpOBHA 06ECNEeYEeHHOCTHN 3TUX Xa-
PaKTepUCTMK HA MOMEHT NPOEKTUPOBAHUSR;

- N0 pe3ynbTaraM UCNbITaHNA 06pa3LoB apMaTypbl C yYETOM HOPMUPYEMOrO YPOBHS
obecneyeHHOCTY;

- AONYCKaeTcs onpeAensTb pacyéTHOe CONPOTUBNEHWe apMaTypbl B 3aBUCUMOCTU OT
eé npochuns: ¢ rnaakon nosepxHocTbio — 155 MIMa; nepuoauyeckoro npoduns — 245 MMa
(C oANHaKOBLIM 3ax0A0M Ha 0B6oux CTopoHax nNpoduns - TUNa «BWHT»), 355 MMa (c pas-
HbIM 3aX0A0M Npoduns — TuNa «énoykar); 315 MMNa (cepnoeuaHbIA Npodunb).

PacuétHoe conpoTuBneHWe apmaTtypbli CKaTWUIO NPUHUMAETCS PaBHbIM PaCHETHOMY
CONpOTUBNEHNIO pacTsxeHus u He 6onee 500 MMa.

MeToauka onpeaenenus aKkTUYECKMX XapakTEPUCTMK MaTepuanos AaHa B KOHCNEKTe
neKuun No Kypcy «[INarHocTuka TeXHUYECKOro COCTOSIHUS 34aHUA U COOPYXeHuM» [31].

4.4 Yyét necdexroB n NnoBpeXaeHnn Npu pacuére

Mpu pacyére yunTbiBaKOT:

- hakTuyeckne pasmepbl CEYEHUS, PACHETHBIE CXEMbI U HArPY3KK;

- (haKkTUYecKkne XxapakTepucTUKM MaTepuarnos YCUNEHNA U YCUTMBAEMOW KOHCTPYKUWUK;

- AedeKTbl U NOBPEXAEHMSA, YCTAHOBNEHHbIE B Npouecce obcnesoBaHus;

- 0COGEHHOCTW W YCNOBUS YCTPOWCTBA, BKNIOYEHUS B paboTy 1 apeKTUBHOCTL Npu-
HATOrO METOAA YCUNEHUS.

Yka3aHHbie 0COBEHHOCTH, y4uTbiBaOWMWE peanbHble ycnoBus paboTel ycunimsaemoro
aneMeHTa OUEHUBAIOTCA CUCTEMOW KOIDULUEHTOB.

Nospexaenns (aedexTbl) GeToHa (ceveHus).

[Ans KOHCTPYKUUI C NOBPEXAEHWUEM NonepeyvHoro ceveHus Ha 50% v 6onee ycunexue
paccunTLIBaeTCA Ha AeNCTBME NONHOW Harpys3Ku.

K pacuyéTy npuHUMaioT CeueHue, rie UMEKT MECTO MECTHble NoBpexaeHns (aedek-
Thi), @ TaKke cCHuxeHne npoyHocTu GetoHa Ha 20% n Gonee.

K pacuyéTty npuHumaloTcs akTuueckme pasMepbl NONEPEeYHOro CeYEHWs (CeYeHWin)
3neMeHTa.

CocrosHue 1 ycnoeus paboTbl apmMaTypbl.

MNospexaeHne nonepeyHoro ceyeHus apmaTtypb! Koppoauneit (06pbiB CTEPXHER) — yuu-
ThiBAETCA (HaKTUYECKOE CeYeHUe apMmaTypbl (NPY YMEHbLUEHWA NONEepPEeYHOro CeYeHUn B
pesynbTarte koppoaun meTanna Ha 50% u Gonee oHa He yYuTbIBAeTCs B pacuére).

BbiCOKONpOYHas NPOBONOKA U M3JENUA C €€ UCNoNb30BaHUEM (NPsiaK, KaHaTbl) Npu
HanMuum TOYEYHON NN A3BEHHON KOPPO3WUY B PACHETE HE YYNTLIBAETCH.

Mpy HapylleHWn yCnoBuiA 3aKpensneHus NPOAOMLHOW CKaTOW apmaTtypbl NonepeyYHbiMn
CTEPXHAMM (NOBPEXAEHNE XOMYTOB, MECT NPUBAPKK, YBENUYEHNE Lara) C Uenbio Heaony-
LeHMs nx GOKOBOrO BbiNyYNBAHUA — TaKME CKaTbie CTEPXKHN HE YHUTLIBAKOTCA B pacuéTe.
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Mpu npuBapke K CyllecTByloLeli apmaType AONONHUTENbHbIX CTEPXHEN NOA Harpys-
ko 65% w Gonee OT pac4&THON BBOAWUTCH K PACYETHOMY CONPOTMBNEHUIO apMaTypbi No-

HUKatoLLMIA KoadbuumeHT s, « = 0.9 -

Y4éT dhakTnueckoro COCTOAHUS YCUNUBAEMOW KOHCTPYKLIMK.

CKBO3Hble TPeLMHbI NO KOHTAKTY CONpsiXeHus nonku u pebpa usrnbaemoro anemeHTa
C NonepeYHbIM CeYEHWEM TaBPOBOrO UMM 4BYTaBPOBOro OYEPTAHUS — CBECLI NONOK B pac-
yéTe He yYWUTbIBaKTCS.

MpogonbHbie TpewwHbl B 30He aHKepoBKW pabouyen apmaTtypbl — pacyéTHoe conpo-
TUBNEHUe apMaTypbl YMHOXAeTCA Ha noHwxaiowmii koadduuueHT ki=0.5 (ans cpeaHux
cTepxHent) u k1=0.25 (pNA yrnoBbiX CTEPXHEHN).

Mpw HanNUuMKU HAKIIOHHbIX TPELUWH XapakTepucTMkn 6eToHa HapalwmBaHus U 4ONONHK-
TENbHOW NONepeyHoONn apMaTypbi NPUHUMAIOTCH C NOHWKAIOLUMYN KO3 DULMEHTaAMM:

- Yoo ad =09 1 ¥4 o0 = 0.9, ecnin nonepeunas apmatypa npegHanpsraercs;

- Vow.at = 0.7 W Yt 20 =0.7, ecnu nonepeunas apmartypa crasutcs 6e3 npeaHanps-
KEHUSA.

4.5 ObecneyeHue cOBMECTHOW paboTbl KOHCTPYKLUIA U 3NEMEHTOB YCUNEHMUA

ObecneyeHue coBMeCTHON pabGoThl YCUNIMBAEMOI KOHCTPYKLIUM C ANEeMeHTamu ycune-
HUA AOCTUraeTCcs PAAOM TEXHOMOrMYECKUX W KOHCTPYKTUBHBLIX MEpOnpusTUiA, obecneuw-
BAIOLLMX KaK «BK/IOYEHVEN» 3NEMEHTOB yCUneHus B paboTy, nepesady ycunumn, Tak u co-
BMeCTHoe AecdopMupoBaHme.

4.5.1 NMoaroroBka NOBEPXHOCTU YCUNMBAEMOMN KOHCTPYKLMK

MpoussoauTcs no AByM npuumMHam. Bo-nepBbix, MaTepuan ycuneHus Ao BKIIIOYEHUS B
paboty siBNsSeTCA AONONHWTENbHOK Harpy3koi. Bo-BTopbiX, 3T0 cnocobCTByeT BOCCTaHOB-
NEHNI0 4acTh ynpyrux aecopMaLmii, KOTopbie B AanbHeilem, nocne yCTpoiicTBa ycune-
HUA, MOTYT UCNONBL3OBATLCH ANS BKMIOMEHUS yeuneHus B paboTty. JdekT oT Takoro Mepo-
NPUSTUS cneayeT oxuaaTbh TONbKO Npu cHATUKM He meHee 30..35% aencTeylollen Ha Mo-
MEHT ycuneHus Harpy3ku. Mpu 3Tom HeobxoanMo obecneunTb CoBMECTHYIO paboTy «cTapo-
ro» 1 «HOBOrO» MaTepuana, UCNonb3ys CUNbI CLUENNEHUs, BENUYMHA U CTabnnbHOCTb KOTO-
PbiX 3aBUCAT OT Ka4YecTsa NOArOTOBKM NOBEPXHOCTU YCUNUBAEMOW KOHCTPYKLIUK.

MoaroToBka NoBepxHOCTU GETOHA 3aKNIOYAETCH B CO3[4aHUM YCNOBWA OpraHv3auvu
COBMECTHOW paboTbl yCHNUBAEMON KOHCTPYKUUM C MaTepuanoM ycunexus. MosepxHOCTb
6eToHa ounwaeTcs oT cnaboro 6eToHa, 3arpPA3HEHHOr0 (NPONMBbLI, NPONUTKA TEXHOMOMU-
4YECKMMM COCTaBaMK, CHAXKAIOLUMMKW CUENNeHue), yCTpauBaloTCs WNOHKU. Pasmeps noa-
roTasnuBaeMon NOBEPXHOCTH NPMHUMAIOT NO NPOEKTY YCUNEHWUS W OCMOTPe (LenyweHue
6eToHa, rnyxoi 3ByK Npyu NPOCTYKUBAHWUM U T. 4.). CNONb3ylOT MEXaHWUYECKUA, TepMuYe-
CKUIA, XUMUYECKUIA 1 KOHCTPYKTUBHBIA METOAbI.

MexaHuyeckuit cnocob npeanonaraeT UCNONb3OBAHUE 3NEKTPUYECKUX U NHEBMATUYE-
CKUX MaLWMH (LWETKM, NYYKOBbIE MOMOTKK, NECKOCTPYIHHbLIe, MTMAPONECKOCTPYMHbIE, Apobe-
NEecKOCTPYMHbIE TEXHONOMMW) C perynupyemoil aHepruei sosaenctsus. OnTuManbHas
ToNnwuUHa cHUMaeMoro Matepuana ot 0.5 MM 40 5 MM, LWIEpPOXoBaTOCTL NOBEPXHOCTW NO
NPOEKTY UMM (ECNN HET yKasaHuii) No HepoBHOCTY — 2.5..5.0 MM Ha 6a3oBoi AnuHe 200 MM
no NOCT 22753; sBonHuctocts 0 10 mm no MOCT 13015.0.

Tepmuueckuit cnocob 6a3mpyeTcs kak Ha OTXUre NOBEPXHOCTHOrO 3arpA3HEHUN, Tak u
Ha pa3spyLUeHUn UeMEeHTHOro KamMHA Ha rnybuHy 4o 5 MM. cnonb3yeTcs COBMECTHO C Mio-
OblM MEXaHN4YECKMM METOAOM ( ANS yAANEeHWs pa3pyLleHHoro Matepuana).

XuMmuyeckuii MeTol NpeanonaraeT HaHeCeHWe Ha 3arpsi3HEHHYI0 NOBEPXHOCTb Ha
CTpOro onpeaengHHoe Bpems NogobpaHHbix B nabopaTopun XUMMUYECKW aKTMBHBLIX pac-
TBOPOB AN PACTBOPEHNS MaTepvanos 3arps3HeHuin. YaaneHwe pactsopa NpovM3BOAUTCSA

BOAOW NOA AaBneHueM.
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Mpumep. MoBepxHOCTb, NOABEPraBLUASACA BO3AEACTBMIO KUCNbIX arpeccusHbIX cpea
AOMKHA ObiTb NPOMBbITA BOAOW; WENOYHLIM PacTBOPOM (4-5% pacTBOPOM KanbuWHWPO-
BaHHOW COAbI) U ONATL NPOMbITa BOAOM.

Mpy HanNWuuK XUPOBBIX, MACNAHUCTLIX, (PEHONMACNSHUCTBIX NATEH, BUHWNOBbLIX NO-
KPbITUIA UCNONb3YIOT CReayowWwmiA cocTas (4aH B % No macce): aunokconan-oauH 50-55%,
6eHson 30-35%, cnupT aTunosbii 10-15%.

KOHCTPYKTUBHbLIN METOA NpeanaraeT co3flaHne UCKYCCTBEHHbLIX 3NEMEHTOB, yBeNnun-
BaOWMUX NapaMeTpbl COBMECTHOW paboTbli. K HUM OTHECEM: YCTPOMCTBO WINOHOK (Tpe-
yronbHbie, NPSAMOYroNnbHbie, TpaneuvesuaHbie, B Buae 60poaa); npusapka K CyL ecTsylo-
e apMaType aHKepoB: YCTaHOBKa ¥ 3aMOHONWYNBAHWE aHKEPOB B BbiCBEPNEHHbIX (Bbl-
py6neHHbiX) yrnyGnexusix.

ObLyue onepauyun AnNs BCEX METOA0B — NPOMbIBKA NOBEPXHOCTH BOAOW NOA AaBNEHU-
M 1 Cylka (Npy HaHeCeHWN cneunanbHbiX KeeB) Unu yBnaxHeHne B TeveHue 12..24 ya-
COB A0 NOMHOrO YBNAXHEHUN (NPY yKnNagke AONONHUTENLHOrO cnos 6eTowa).

HaHecenue Ha noaroToBneHHyl GETOHHYI0 NOBEPXHOCTb KNEEBbIX COCTABOB yBENM-
4YMBAET HE TONbKO CuenneHve, HoO U CTOMMOCTb, NO3ITOMY UCNONb3yeTcs npu 060CHOBaHUM
M YCUNEHWA HaMOHONMuMBaHUEM. MCNonb3yloT: UEMEHTHbIA Knen, NoNMMepLeMeHTHbIH
pacTBop, NOMUBUHWNAUETATHYIO AUCNEPCUIO, CUMOKCAHOBbLIA NN 3NOKCUAHBLIA KNE! U Tak
Aanee.

Hanpumep. CunokcaHoBbil Kneit HaHOCUTCS TonwmHoOU 3..5 Mm, rotoButcs Hebonb-
Wwymy nopuusmu (xkusneaestensHocTs cocraensieT 100..120 MuH npu Temnepatype pas-
Ho 15..20 °C, npu Temneparype meHblie 10 °C npuMeHeHue 3anpeuyaetcs). CocTas (aaH B
BECOBbIX 4aCTsX): cMecb xumakoro crekna (FTOCT 13078) u TpuHaTtpui cocdara (TOCT 201) —
35 u; noptnanauemenT M 500 1O (TOCT 8735) — 30 y. Mpw n3roToBNEeHUM J0MKHA CTPOro
cobnioaaTbcs npoueaypa: pacTsopuTb TpuHatpui docdart (13%) B xuakom crekne
(100%) n nepemewunsaTts B TeuyeHue 30 MuHyT c pacteoputenem CB-43. Cmecb xpaHuTcs
B repMETUYHOI Tape npu Temnepatype 15..20 °C. Ha MecTe yknapku: roTOBAT NOPLUMSIMA:
CMELNBAIOT C UEeMEHTOM ( fepeMelunBaHue B TeveHwe 2.3 MUHYT), A006aBnsioT necok
(cmelumBaHne B TeveHue 5.6 MUH); HAHOCAT Ha CyXyl0 MOBEPXHOCTb MaCTEpKOM; yepe3
40..60 MUH yKknaabiBaloT 6eTOH yeunenus.

MoaroToska noeepxHocTh apmaTypbi. O6bémM U coctas paboT onpeaensieTcs B 3aBu-
CMMOCTM OT BMAA NOBPEXAEHWUA U COCTOSIHUS NOBEPXHOCTU apMaTypul. B niobom cnyyae
NOBEPXHOCTb apMaTypbl OYULIaeTCA OT 6eTOHa UnNu 3arps3HEHWA. ApMaTYpPHbIA CTepXeHb
ocsoboxaaeTca oT 6eToHa: No ANUHEe — Ha 20 MM AnUHHEE NOBPEXAEHHOrO y4YacTtka B
ofe CTOpOHbI; NO NepUMeTPy — Ha BENUYUHY HE MeHee AuameTpa U C y4&TOM BUAA pe-
MOHTHOro Martepuana. OuncTka NPOM3BOAWUTCA LWETKAMK, LWETKAMU-HACaAKaMn Ha 3nek-
Tpoapens. Mpu HanéTe NpoAykToB KOpPO3uKu He Bonee 60 MKM MOXHO MCNONb3OBaTL MO-
AncdukaTop pxasuuHbl. Mpu nospexaeHun kopposuen apmaTtypbl Ha 30% u Gonee none-
PEYHOro CeYeHUs eé peKOMEHAYETCA Bbipe3aTb U 3aMEHUTb HOBOW.

BeToH yaansietcs noa yrnom 90° (npu MCNONb30BAHUKM PACLUIMPSIOWMUXCA PEMOHTHBIX
coctasoB) U 45..90° (npu ucnonb3osaHuu obbiuHbIX COCTaBoB). MOBEPXHOCTL apMaTypbl
obecnbinuBaeTca CKaTbiM BO3AYXOM U NPOMbIBAETCA BOAOW noj AasneHvem. OcTaBsluimne-
cA nocne o6paboTku NATHA NPOAYKTOB KOPPO3UM YAANSKIOT HaHECEHWEM CReaYIoLWuX Co-
CTaBeos:

- 3uM no TY PB 2876070.001-97;

- npeobpasosatens pxasuuHbl no TY PB 07615101.030-96;

- nonumepmuHepanbHas rpyHToBKa (npaimMep). Bua npanimepa onpeaensietcs B Kax-
AOW cucTeme 3amnTbli CBOW. Hanpumep, cucteMa 3awutbl «MoAUMUKCY.

- rPyHTOBKA — Npaimep nonuMepmuiepanbHas no CTb 1072-97;

Cuctema 3awmthl «lNapag» - rpyHToBka-npavmep M-86 no CT6 1263-2001 unn AK-087
no CBK 1827-2008.

Cucrema 3awuTh «IMaKkoM» - O HOKOMNOHEHTHbIR coctas «Mastersel-300».

36



[nsa ynyJweHus cuenneHns NoBepxHOCTH apMaTtypbl U NOBepXHOCTH craporo BeToHa
€ OCHOBHbIM PEMOHTHbIM COCTABOM NMPOW3BOAST HAHECEHWe AONONHUTENbHOro cnos. Ha-
npumep:

- Ka3euHOBbil COCTaB (N0 NMOBEPXHOCTU apmaTtypbl) B yacTsax no macce: ML M400 —
100 y, kKa3enHOBbIN KNeil — 5 4, HuTpaT HaTtpus — 10 4, Boga — 10 4;

- «Monumuke» - rpyHT ykpennsiowmii no CTb 1072-97;

- rpyHToBKa-npaiimep HM1 CC «Mapap» -86 no CTB 1263-2001.

4.5.2 Bxnioyerune ycuneHus B pabory
Mpou3soANTCA C YHYETOM NPUHATOrO METOAA YCUMEHUN, T. K. NPW pacyéTe yuuTbiBaeT-
cs (onpeaensieTcs) Harpyska (Aons vwnu BcA), kotopas OyaeT AeRCcTBOBaTL HA 3NEMEHTb
ycuneHms.
B tabnuue 4.1 aaHbl HEKOTOPbIE CXEMbI TakuX PeLLeHUN.

Tabnuua 4.1 — CxeMbl KOHCTPYKTUBHbIX PELUEHNIA BKNIOYEHWUA YCUneHus B pabory.

Ne n/n Cxema KOHCTPYKTMBHOIO peweHus
1 2
OcraBnseMbiit LOMKpaT
a) 6)

1 - yeunueaemas CK; 2 - anemenm ycuneHus; 3 - mpy6onpoeod; 4 - MaHoMemp;,
5 - MeMbpaHHbIl doMkpam; 6 - NnodKknadku; 7 - Memannu4yeckue nNaacmuHb;
8 - peeynupytouwjas msiea; 9 - wapHupHas onopa; 10 - npyxuHa.
Pbiyar

1 - ycunueaemasi CK; 2 - aneMeHm ycuneHusi;

3 - cucmema peivaza; 4 - paboyue onopek:; 5 - ghukcupyrowas onopa
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Mpoaonmxexne Tabnuupl 4.1

1 2
PacnopHbie 3nemMeHTb
a) 6)
3\/</ T 3
s
12 B 13
2
_/[ L3
11
7y
u v 2 /
14 N
3 11 2
A
N
v 1
— A
12 - 12
1 - ycunueaemas CK; 2 - anemenmsi 0600mbl; 3 - 6anka; 4 - npoknadka; 5 - ynopHbil
anemeHm; 6 - duHamoMemp; 7 - pacriopHbili 6onm; 8 - 2alika; 9 - 0ONopHbIT CMONUK;
10 - gpukcupyrowuti ceapHol wos; 11 - y2onok ¢ 2alikol; 12 - onopHbill y20M0kK;
13 - Haknadku (cmaesm nocne ycuneHus).
KEYE )
1 2
Ly
/
¢ )
s \3 7
1 - ycunusaemas CK; 2 - 3aknadHas demarns;
3 - HUMb 3amsxxu; 4 - cmaxHas Mygma.
MpeaHanpsmKEHHbIE XOMYTbI
a) 6)
1
L e
,?< N2 <.
5

1 - yeunueaemas CK; 2 - xoMymb! ycuneHus; 3 - y20nok;
4 - cmsxku; 5 - onopHbIl yeonok; 6 - ealika; 7 - ceapka.
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OxoHYaHrwe Tabnuybi 4.1

1

2

MpeAHaNpsXEHHDBIE TN

__| 2 2
I\
A\l
i’ 3
/ /
6 OF—=
AN 4
e 6\5
1 - ycunueaeMas KOHCONb, 2 - pueens; 3 - max; 4 - 2alika;
5 - nnacmuna-wadba, 6 - 6anku u3 weennepa
BeToH Ha Hanpsralowem LUemeHTe
2 1
l# _____ ]
3
7 1

111]

LHFT

1 - c6opHbIe naHenu éMrocmu; 2 - apMamypa naHened; 3 - Hanpsizarouwull 6emoH;
4 - MEXaHU3M BKITIOYEHUS 8 COBMECMHYI0 pabomy npu pacwupeHuu 6emoHa

Bonpocbi ANA CaMOKOHTPONA

1. Kakum MeTO40M yCUNEHUN cnegyeT oTaasBaTh NpeanoyTeHue u noyemy?

2. Mo KakuM HOPMAaTUBHDLIM JOKYMEHTaM BbINONHAETCA pacydT ycunexus CK?

3. Kak yuuTbiBa€TCA Macca 3NeMeHTOB yCuneHus npu pacuérte ycunusaemon CK?

4. Kak npu pacyéTte yCUNeHUs yuuTbiBaeTCA MCXOAHOE HanpsHKEHHOe COCTosHWe?

5. Kakue npuHMMalOT XxapakTepucTukn 6eToHa (CyLecTByloLeid KOHCTPYKLUN U ycune-

HUS1) NPU pacuére ycuneHua?

6. Kakne npuHMMAalOT XapaKTepucTUKM apMaTtypbl (CyLecTBYIOUWIEA KOHCTpyKUuUU W

YyCUNEeHns) npu pacyéte yCuneHus?

7. Kak yunTbiBaloT Npu pacuérte ycuneHus nospexaeHns u aedekto 6eToHa?
8. Kak yuuTbIBAIOT NpY pacyéTe yCuneHus nospexaeHns u gedexTsl apMaTypbi?
9. ObocHyite HeoBXxoAWMOCTb COBMECTHOW paboTbl yCMNMBAEMOW KOHCTPYKUMM C

3NEeMEHTaMMN yCMNEHUA?

10. Kakue Bbl 3HaeTe cnocobbi CO3AaHNUA YCNOBUIA ANA COBMECTHOW paboTbi KOHCTPYK-

UM C 3NEeMEHTaMn YCUNeHna?
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TEMA Ne§ YCUINEHUE PACTAHYTOW 30Hb! XXENE3OBETOHHbLIX KOHCTPYKUWUMN

MNepeueHb paccMaTpuBaeMbix BONPOCOB:

5.1 PacueT NPOYHOCTHA YCHNEHHOTO HOpManbHOro cevexus (c. 28-35 [26]).

5.2 ObecneueHne coBMecTHON paboTbi apMaTypbl YCUNEHWUNA C KOHCTpyKuuen (c. 5-30
[45)).

5.3 PacueT Npo4HOCTM KOHTAKTHOrO LWBA B PacTAHYTON 30He (c. 127-130 [13]).

5.4 Npumep pacyeTa yCUNEHUA PacTAHYTON 30Hbl NPUBAPKOK apMaTypbl YCUNEHUS.

5.5 Mpumep pacueta ycuneHUs pacTAHYTON 30HbI NPUKNEHKOR apMaTypbl yCUNEHWS.

5.1 PacyeT NpOYHOCTH YCUNEHHOTO HOPMANbLHOIO Ce4YeHUs

YsenuyeHue nnowlaan CeYeHs apmaTypbi B paCTAHYTOW 30He NPOM3BOAMTCA NpW yC-
NOBUKU Hannuus "3anacos” NPOYHOCTUA NO CkaTow 30He U obecneyeHus coBmecTHow pabo-
Thi YCUNUBAEMOMN KOHCTPYKLMK C AONONHUTENbHOW apMaTypoi (CM. puc. 5.1 n 5.2).

PacyeT npon3BOAUTCA C YH4ETOM CNEAYIoLLNX NONOXEHNN:

- paccMaTpUBaETCs CNNOLLHOE CeYeHue;

- YUUTBIBAIOTCA UMelowmecs AedekTh (noBpexaeHuns), dakTuyeckue pasmepbl u xa-
pax-TepucTvku 6eToHa M apmaTypbl (NNoWaab CEYEHNSI MMEIOLLENCS U AONONHUTENbHON
apmatypbl B 3anac NPOMHOCTU yMeHblualoT Ha 15% u3-3a BO3MOXHOro ocnabnexus npu
cBapke B yCNoBUSAX MNioLanku);

- NpeAenbHoe COCTOAHWE HacTynaeT Npu AOCTMXKEHUW B OCHOBHOW W B AONONHUTENb-
HOW apMaType pac4YeTHOro CONPOTUBIEHUA.

123

F_

PucyHok 5.1 - YcuneHue pacmaHymou 30Hbl KOHCMpyKyul
npueapxoi dononHumensHOU apmMamypbi: 1 - peMoHmMHbIU cOCMas

PacueTHas cxema Npu pacueTe NpoYHOCTH HOPManbHOro ceueHus uarnbaemoro ane-
MeHTa npusegeHa Ha puc. 5.3.
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1 - ycunusaemas KOHCMPYKUUSi; 2- CmepxHeeas apMamypa ycunerus; 3 - nas;

4 - kneeeoli cocmas; 5 - nucmoeoli npokam; 6, 7 - npokam+oU npogbune; 8 - aHKepa;
9 - nnacmuHa u3 yanepodHozo eonokHa; 10 - aHkepHas nnacmuHa.
PucyHok 5.2 - YcuneHue pacmsHymou 30Hb! KOHCMpPyKYul
npuxneueaHueM GonosHUMensLHOU apMamypbi

™~
R

— fydAsZ
;‘? a Fec
A_}l - Msd
7 N
o <>___ 1
/ Asf,ad 3 fydA\sI
i

/ Fi fraad Astad

PucyHox 5.3 — Pacyemnan cxema HOpManbHO20 ceYeHUs!
u32ub6aemo20 3n1emMeHma ¢ ycusneHHolU pacmsiHymot 30Hol

MposepseTcs ycnosue:
My <My, (5.1)
My =f- A (d=05-x0)+ [y Ay (X =€)+ [ aa* Ast.oa "(@og —0.5-x4) (5.2)
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BbICOTa CKaToi 30HbI ONPEAENUTCA U3 ycnosua 2x =0

Jua A+ b Xp = Lo Ay = Srgaa As1aa =0 (5.3)
Mpy 3TOM AOMKHO COBNIOAATLCS yCROBYE:
xe_l]’ < :lim . dred s (54)

rhe d"d - npuBeAeHHan paboyas BblCOTa CeYEeHUst

_ d 'f.»d 'ASI +dad .fwtad "Asud

d,,= 5.5
: f_m . ASI +f_wf.a./ 'Asn ad ( )
3HaueHne Sin ONPEAENUTCH U3 YCNOBUS:
. (]
Siim _——0.‘.“,.‘ ( a)) ) (5.6)
+—=ie ) ] ——
O 1.1
rae @ - xapakrepucTuka 6eToHa CKaTOoi 30Hb!;
«0=0.85-0.008- 1, (5.7)

0, =500 Mlla - npepensHoe Hanpsixeve B A,;

O, im ~ NPUHUMAETCA NO apMaType (OCHOBHOW WnM AONONHUTENbHOIA) C 6onee BbICO-
KWM pac4eTHbIM CONPOTUBMIEHNEM.

Ecnu ycnosue (5.4) He BbINONHAETCA, HEOOXOAUMO BbINONHUTL YCUNEHUE CKaToW 30-
Hbl 6eToHa.

B npouecce pacyeTta cneayeT npoBepuTb aHKEPOBKY OCHOBHOW apmaTtypbl, K KOTOPOM
npusBapuBaeTCs A0NONHUTENbHANA apmaTypa. [ins CeYyeHun, rae oHa UCNONb3yeTcs C non-
HbIM PacHeTHbIM COMPOTUBNEHUEM, C yyeToM koapduuueHta, T.e. ¥ 21, -k, (cM. n.
11.2.32[13)).

fm 'A.'l +f_|~.1.ad ) An ad
fwi : Asl

k, = (5.8)
T.k. nocne ycuneHus HopMmanbHoe ceveHue ByaeT BocnpuHUMaThL GONbLUYIO Harpysky,
cneayeT NpoBepuTb AOCTAaTOMHOCTb MPOYHOCTU HAKNOHHOTO CEYEHUSR.
Mpu pacyete cneayeTt y4nTbiBaTb YCNOBUS NPOWU3BOACTBA paboT, @ UMEHHO - ecnu
AONONHUTENbHAs apMaTypa npusapusaeTcs 6e3 npeaBapuTENbHOrO HaNPsXeHus, a aen-
CTBytOLUME HArpy3Ku NpeBbiLaioT 65% pacyeTHOW BEWYUHBI, TO pacyeTHOE COnpoTuBne-

HWe AONONHUTENBHOW apMaTypbl BBOAMTCS B pacyeT ¢ KOIDDULMEHTOM V.. =09

5.2 O6ecneveHne cOBMECTHOM paboThbl apMaTypbi YCUNIEHUA C KOHCTPYKUUen

CoBmecTHas paboTa apMaTypbl YCUNEHUA C KOHCTPYKUUEH ABNSETCH OCHOBHbIM Tpe-
6oBaHMeM, BbINONHEHWE KOTOPOro NO3BOASIET UCMNONb30BATb COOTBETCTBYIOLUME MOJOXe-
HWSA pacueTHbiXx MeToauk. CoeMecTHas paborta obecneuuBaeTcs NpUBapKow K Cyulecrt-
BYIOLLEN apMaType unv NPUKNE|Koi K NOArOTOBNEHHOW noBepxHOCTU GeToHa.

CoeauHeHue apmaTypbl Ha ceapke (cM. puc. 5.1). Mopsaok npoussoacTsa paboT:

- BCKPbIBAETCA U OYMLYAETCA OT KOPPO3UW CyLIEeCTBYIOL|an apmaTtypa: BCKpbITUE 3a-
LMTHOrO C/IOS NPOWU3BOAUTCA C Warom He meHee 200 (J - MeHbLUMIA M3 AUamMeTpPoB apma-
Typbl - CywecTsytowen nnu ycunexuusi) n He 6onee 1.0 m; nospexaeHue CyWeCcTBYIOLWEen
apmaTypbi koppoaueit 4. 6. He 6onee 50%, a OCTaTouHbIN guaMeTp He MeHee D10;
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- AONONHWUTENbHAA apmaTtypa npuHumaeTcs knacca S240, S400, S500 gnameTpom
@10... @32: ycunue B AONONHUTENBHOW apMaTtype He AOMKHO NpeBbilaTh AOMNYCTUMOe
ycunue B OCHOBHOM apmaType;

- NpuBapkKa AONONHUTENbLHOW apmaTypbl K CyLUECTBYIOLEN BbICOKONPOYHON NpeaHa-
npsbkeHHon apmaType S540, S800, S1200 u S1400 He ponyckaeTcs;

- NpuUBapKa JOMONHUTENBHON apMaTypbl K HEHaNPSHXKEHHOW apmartype A0nycKaeTcs npw
YCIOBUM €€ HaAeXHOW aHKEPOBKU: HENOCPEACTBEHHO NPOAOSbHLIM WBOM (I=100 M) € Lwarom
yuactkos 200..1000 MM (4yepes . kopoTbiwm @20..036, 1=100 mm); (4epe3 Z-npocunu
@10...316) c warom 200...500 mm;

- NpU BbLINOMTHEHWUMU CBApPKuU AOSMKHBLI cOBNOAATLCA Cneaylolue npasuna: He fonycka-
eTCA nepexer OCHOBHOW apMaTypbl; eCNu NpMBapka BbiNOMNHAETCA NOCNe Pasrpy3ku, LWsbl
BbINOMHAIOT 32 OAUH NPOXOA, €CNN HET - TO 33 ABa NPOXOAA OT KOHUOB KOHCTPYKUMM K
LEHTPY;

- NpuUBapka AONONHUTENLHOW apMaTypbl K OCHOBHOI apmaType 3anpewjaetcs 6es ao-
NONHUTENbHbLIX MEPONPUSTUIA, ECNU B Heil YpOBEHb HanpshkeHuit coctasnseT 85% u sbilue
OT npeaena TeKy4yecTu (HanpshkeHusi OT (PaKTU4ECKOW Ha MOMEHT BbiNonHeHus pabor
HOPMAaTUBHOI Harpy3ku);

- NpW NpuBapKe AOMNOMHUTENLHOW apMaTypbl K CyuwlecTByioulein 6e3 pasrpy3kn KOHCT-
PYKUMN PEKOMEHAYETCA BKNOMATb AOMNOMHUTENbHYI0 apMmaTtypy B paboTy YacTU4HbIM
NpeAHanPsKeHNeM: MEeXaHU4Yeckui cnocob - HaTsXHble YCTPOUCTBA, MYPTbI; INeKTpo-

TepMUyeckuM cnocobom -TemnepaTtypa HarpeBa He Gonee 400°C (¢, =0, /a-E +t), a
HeobxoauMoe yanuHeHue - Al =0, -1/ E  rpe a=0.0012 - koahuumeHT TemMnepaTypHoro
pacluMpeHus apMaTypHO# cTanu, t - Temnepartypa cpeabl, o,- Tpebyemas BenuuuHa
NpeAHanpPsXeHUs apmaTypbl, | - ANS AONOMHUTENLHOW apMaTypbl PacCTOStHUE MEeXay
BHYTPEHHUMU KOHLAMMW CBapHbIX WUBOB O, NPMHUMAKT He meHee 0.4 u He Gonee 0.7 npe-

Aena TeKyyecTu A0NOSTHUTENbHOW apMaTypbl.

CoeauHeHue apmaTypbl npukieusanueM (™. puc. 5.2). Mopsgok npoussoacTea pabor:

- NPUKNEeNAKa OCYLLECTBNRAETCS NPY MAKCUMANbHOW Pa3rpy3Ke KOHCTPYKLUK;

- ANA NpUKNEWKkn MCnonbaylT: cTepxHeByio apmartypy (J10... @32) knacca S240,
S400, S500; nucroBow npokaT TonLmHoMn 4...16 Mm u3 ctann C38/23, C44/29 n C46/33;
npokaTHble Npocunu (LBEnNep, yroNoK);, HeMeTannu4eckylo apMaTypy Ha OCHOBE yrne-
POAHbIX, 633aNbTOBbIX U CTEKNSIHHBIX BONOKOH;

- NOArOTOBKA NOBEPXHOCTU: ANEMEHTbI YCUNEHUN - OYMLLAIOT OT PXKABYUHBI U 06e3xu-
pWBaIOT (NPW HAaNUMuYWUU arpeCCUBHbLIX CPeA - HeNTpanuayT cnabbiM wenouHbIM 4%...5%
NPOUEHTHBIM PacTBOPOM KayCTUYECKOW COAbl, NPOMbLIBAIOT, CyluaT Npu Heo6XxoaWMOCTH
NOBEPXHOCTb LINATIIOKT, @ TPELUHbI UHLELMPYIOT);

- NPV YCUNEHWM apMaTYpOW HAPEe3aloT Nasbl, UCNOMb3YS UHCTPYMEHT C anMa3HbIM Unu
TBEPAOCNNABHBLIM pabounmM AUCKOM;

- 3NIEMEeHTbI YCUNEHNA 3aLLMLLAI0T OrHEe3aLUTHBIMU ¥ aHTUKOPPO3UOHHBIMU COCTaBaMy;

- ANA HaKNenkn UCronb3yioT, Kak NPasno, NOAUMEPPACTBOPL! UK COCTaBbl HA 3MOK-
CUAHOK OCHOBE (Ha PbIHKE Peanu3yloTCa CUCTEMbI: MaTepuan YCUNIEHUR - KIieeBoi cocTas
- 3alMTHbIE NOKPbITUR);

- peanunayioT AONOMHUTENbHbLIE MEPONPUATUS NO YBENMYEHUIO aHKEPOBKM apMaTtypbl
YCUNEHUR: aHKepa - YCTAaHOBSIEHHbIE B BbICBEPNEHHbIE OTBEPCTUS U NPUBAPEHHbIE K NNC-
Tam yCUIEHUA OTPE3KN apMaTyphl; NPUKNEeHHbIe K GOKOBbIM NOBEPXHOCTAM U K MaTepua-
ny ycuneHus nonocsl (cM. 5.3).

5.3 PacyeT NpOYHOCTU KOHTAKTHOrO WBa B PACTAHYTON 30He
CoemecTHas paboTa npukneusaemoit AONONHUTENLHOK apMaTypbl (MUCTbI, Npodunw)
obecneunBaeTCs KOHTaKTHbIM LUBOM W, ecnu TpebyeTca, AONONHUTENbHLIMU aHKepaMu
(cm. puc. 5.4).
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MposepsieTcs ycnosue:

Ty ST, (5.9)
rae T, - casuraioliee ycunue B cevennm 1-1 ¢ Mg™
My—-f., 4,z
Ty ='i"fd—ﬂ$fw,d Ay i (5.10)
ad
I 1-1

FT 1T T 1
BENEEPES .
1 .« o

[ N
’

Ln.
b
"
2

A slad A slad

1 - aHKep; 2 - nonumeppacmeop; 3 - ceapka
PucyHox 5.4 - K pacyemy npoyHOCMu KOHMaKMHoO20 wea

MpepenbHoe caswraiowee ycunue, KoTopoe MOXeT ObiTb BOCMPUHATO KOHTaKTHLIM
WBOM ONpeaennTca:

TRd=fcd.ah'Ash+7an"l'fyd.an'zAan, (5.11)
1

rae - £, =1.58- f,, —pacyeTHoe conpoTusnexue cpely 6eToHa;

- 1, =l_,—h — pacyeTHas ANWHA KOHTAKTHOTO LUBA, CHWKEHHAA Ha BenuunHy h ns-3a
BO3MOXXHOTO OTKNOHEHUA TPELLVHbI;

- A, =1,-b,— nnowaab KOHTAKTHOrO LWIBa ANS NMCTOBOW apMaTtypbl, 4, =1, -(b,-2h)-
ANS CTEPXHEBOW apMaTypbl, BKIEeHHON B nNasax;

- f 4. — PACHETHOE CONPOTUBMEHNE METaNNa aHKepa;

- 3 4, -cymmapHas nnowaak NONEPEeYHOro CeYEHUs aHKEPOB Ha AnuHe [y ;
1

- 7., —KkoapduumeHT ycnosns paboTel aHkepos: %..=1—npu oTCyTCTBUM Kneesoro

wea; Yo =05 " npv paboTe aHKepOB N KNEeeBoro WBa,;

- /1‘Kos¢¢muuem, YYMTHIBAIOLWMIA BKNIOYEHNE aHKepoB B paboTy.
A=47 £, /11+0.00154,) - [f,;..150.7 (5.12)



Pa3mep ypca oA aHKep NPUHUMAIOTCS MO 3aBUCMMOCTH:
7:1».]"./;%04'2'4“=”'¢m'1w'f;d‘nh, (5.13)
T

rae ¢, ul, —nuametp u ry6uHa wypda noa aHkep.

YCTaHOBKy aHKEpOB AONYCKAETCA He BbINOMHATL (GABUI BOCNPUHWUMAETCS KNeeBbiM
LUBOM), €CU BLINONHSIETCS YCIOBUE:

My, <M, =175-W,-f.,,

rae Mg, —mn3rnbalowmi MOMEHT Ha paccTosHum I, +200,,;
&, —ToNWMHa AONONHUTENbHON apmaTypbl - cTa.

5.4 NMpumep pacuyeta yCUeHUn pacTaHyTon
30HbI NPUBaPKOX [ONONHUTENBLHON apMaTypbl

UcxoaHble paHHble: HeobxoauMO NPOBEpUTL NPOYHOCTL Xene3obeToHHon Ganku ce-
yeHuem 250x600 mm u3 Taxenoro GetoHa knacca C12/15 (f,, =8.0 MIla) apmupoBaHHoi
apmartypoit knacca S400 ( f,, =365 MIla) B cxatom 3oHe 2 @12 S400 (4, =226 mm’) n B
pacTaHyTon 3oHe 2 @20 S400 (4, =628 mm’) nocne ee ycunewus (2 @18 S400
A, .. =509 mm’ ). YcuneHnue npoussoaunoce 6e3 pasrpysku 6anku - Harpy3ka cocraensna
70% oT npeaenbHO AONYCTUMOW. YCuUneHne Bbi3BaHO HEOGXOAUMOCTBIO YBENMYEHUs Ha-
rpy3Kku, BbidbiBatowlei HanbGonblwuin MOMEHT BenuuvHoi Mg, =160 kH-m. MNpu pacvere
YYUTbIBaEM AONONHUTENbHbIE KO03hdUUMEHTH! ycnoBuss paboTbl, a UMmeHHo: 7, ., =0.9u
¥..a =0.9(ycunenve 6e3 paarpysku npu ypoBHe, npesbiluatowiem 65% ot npeaensHo A0-
nycTumoit Harpysku), k. =k, _, =0.85(npusapka aononHUTENsHON apMaTypbl K OCHOBHOIA).

1. Onpeaenvm BLICOTY CKAaTOMN 30HbI:
. Sk At s Vs Kosa  Aiaa = Fra 4y 365-0.85-628+365-0.9-0.85-509-365-226 _

L af,-b B 1-8-250 B

=127.24 mm

2012 5400

N :’I

2020 S400

/
et

) 2918 5400

-

Pucynox 5.5 - K pacuemy ycunenuss pacmaHymoti
30MbI Npueapkol donosHumMenbHOU apMamypsl
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2. MNpuseaeHHan paboyas BbICOTa CEYEHWUS ONPeAenseTcs:
- d'fyd 'ks’Asl +dad Vead ‘kud 'fyd.ad 'Axl.ad -
Sra ko AqtYaa Ras Agaa

_ (600-30)-365-0.85-628 + (600 +70)-0.9-0.85-365- 509
365-0.85-628+0.9-0.85-365-509

3. MpaHnyHOe 3HaYeHne OTHOCUTENbHOMW BbICOTHI CXATON 30HbI:
2] 0.768

bim =

14 Gt {1-2) 1+0.9'365‘(]__0.768)
o L1 500 I

XapakTepucTuka CKaTon 30HbI Tsxenoro 6eToHa:
@=0.85-0.008: f,, =0.85-0.008-1-8 =0.768

4.

=612.2 MM

=0.66

scu

4. MNpoeepsiem ycnosue x, <&, d,,:

%, =12724 MM <&, d,, =0.66-612.2=404.1 MM

req

5. OnpeaenuM npeaenbHoe sHauewme Mr:
My = fra b, A (d =053 )+ fry Asy " Xp =€)+ friaa Ky Astaa (dig —0.5-x,5) =

=365-0.85-628(570-0.5-127.24) +365-0.9-0.85-509 - (670 — 0.5-127.24) + 365- 226 - (0.5-127.24 —
—30)=187.61 xH M

6. Mposepsiem ycnosne M, =160 kH - m<M,, =187.61 kH - m
MpoYHOCTL HOpManbHOTO ceveHun obecneveHa

5.5 Mpumep pacyera yCUNeHUn pacTAHYTOMU 30HbI
Haknenkon AONONHUTENLHON apmartypbl

WcxopHbie AaHHble: HeoGX0AUMO NPOBEPUTL NPOYHOCTL pUrens us Tsxxenoro 6eToxa
knacca C20/25 (f.,=13.3 Mla), apmuposaHHOro apmartypon knacca S400 (f, =
=365 Mlla ) g cxaton 3oHe 2 @14 S400 ( 4,, =314 mm®) M B pacTAHYTOI 30He 2 B32 S400
(A, =1608 mm’) NOCNE €r0 YCUNEHWs HAKNEeWKOW NUCTOBOW apmaTypoy w3 cranu C345
(R,, =335 Mlla). Ycunexue NpOU3BOAVNN NPU MOSTHOW Pa3rpys3ke purens. Ycunexue Bbi-
3BaHO HEeOOXOAMMOCTBLIO UCNOMb30BaHUA purens nop Gonbluylo Harpysky, Bbi3blBaOLLYIO
Haubonblmin nsrnbarowuin MomeHT Mg, =500 kH-M. Mpu pacueTe yuTeHo, YTo AedekToB
¥ nospexaeHuit 6eToHa ¥ Koppo3uv apmMaTypb! HeT.

2014 5400

PR L

E: Astar

PucyHox 5.6 — K pacyemy ycunenusi pacmsiHymou
30Hb! Haknelikol dononHUMensLHOU apMamypbl

]m

|

|

" (] |
L\/\_.ﬂ,, I-N e Amn2450
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1. OnpeAaennM BbICOTY CKAaTO 30HbI:
S A frtas Avaa =S A 365-1608+335-500-4—-365-314

- - = 2863
o af,b 113.3-300 ™

2. NpuseaeHHan paboyasi BbICOTA CEYEHUA ONpeaenseTcs:

_d S A +dai frras Apas _ (600-40)-365-1608+(600+30)-335-500-4

i = =574.6 Mm
Joa At fraaa A aa 365-1608+335-500-4

3. MpaHuuHOe 3HaYeHue OTHOCUTENbHON BLICOTbI CATOW 30HbLI:

@ - 0.744 —0.601

éw:n st ~(I—£) 14395 (1-0—'7ﬁ)
Il 500 Il

@=0.85-0.008- f, =0.85-0.008-13.3=0.744

sc.u

4. Mposepsiem ycnosue X, < &, d,,,

X, =2863MM <&, -d,, =0.601-574.6 =345.3 MM

5. Onpeaenum npepenbHoe 3HaveHe M,

Mpi=F10 A5 (d=05-25)+ £ Ay (Xp =€)+ frigad " Asiaa (d1g =0.5-x,5) =
=365-1608-(560—0.5-286.3)+335-4-500-(620—-0.5-286.3)+365-226-(0.5-286.3 -
-30)=577.11 xkH M

6. Nposepsiem ycnosne My, =500 kH -m<M,, =577.11kH - m

MpoYHOCTL HOPMANLHOro ceveHunsi obecneyeHa.

7. MpoBepka NPOYHOCTN KOHTAKTHOrO LWBA.

CoBMmecTHaa paboTa A4ONONHUTENLHOW NUCTOBOW apmaTypbl obecneunBaeTcs npu-
KNeKOoN K NOArOTOBNEHHOW NOBEPXHOCTH GeToHa (NPOMBITa ¥ BbICYLLIEHA, KABEPHbI OTCYT-
CTBYIOT) NONUMEPHBLIM PAaCTBOPOM.

l‘lpoaepm ycnosue Tg, <T.,, akTuyeckoe caBuraloljee ycunue ONpeaenvuTcs:
Mg = fo- 4,2 _ 500-10°~365-1608-560
= z,, 620
MpepenbHoe cpBuraiowee ycunue, KOTopoe MOXeT ObiTb BOCNPUHATO KOHTAKTHbIM
LIBOM, ONPEAEennTCs:

T = frg s Ay =1.58-925-10° =1461.5-10°H

=27633 KHYS,, ;- A, =335-500-4= 670 kH

rae [, — PacyeTHoe CONpoTUBNEHNe cpesy 6eToHa;

£y, =1.58-f,=1.58-15/1.5=1.58 MITa,

A, — nnowaab KOHTaKTHOrO LLBa;
A, =1,-b,, = (2450 —600)- 500 = 925000 mm’

T.k. yenosue Ty, =276.33 kH <T,, =1461.5 kH (18.9%) BbinOnHaeTcs ¢ 6oNbLUUM 3a-

nacom, AONONHUTENbHbIE aHKkepa He CTaBuM. Nocne NPUKNEWKn AONOSTHUTENLHOW apma-
Typbl BbINOSIHAEM 3alUWUTy MeTanna oT Koppo3unu.
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Bonpocbl gns caMokoHTponsi

1. Koraa npuHumaeTcs pelleHnne 06 ycuneHun pacTsiHyTo# 30Hbl KOHCTPYKUMN?

2. Kak obecneunsaeTtcs coBMecTHas paboTta KOHCTPYKUMM W AONONHMTENLHOW apma-
TypLI?

3. Kakne cnocobbl ycuneHus KOHCTPYKUUA NO pacTHYTOW 30HE Bbl 3HaeTe?

4. Kak yuuTbiBaloT npu pacyeTe HeycTpaHseMble AedeKTbi U NoBpexaeHus?

5. Mouemy npu ycuneHumn TpebyeTca pasrpy3ka ycunmsaeMoi KOHCTPYKUUn?

6. Kak Npou3BogunTCA pacyet HOPManbHOro CEYEHNs YCUNEHHOro aneMeHTa?

7. Kakue tpebosaHus NpeabasnsioT K CyLecTByoLleid apMaType, yCUunuBaeMon KoH-
CTPYKLWK A0 U NOCNe yCuneHus?

8. Kak yuuTbiBatoT B pacyeTe 0Co6eHHOCTM NpoM3BOACTBa paboT No yCMnexuo?

9. Kakue MeponpusTus peanusyioT Ans "BKNIOYEHUS" AONOMHUTENbHOK apMaTypbl B
paboty?

10. MpeaycmaTpusaloT Ny ANS AONONHUTENBHOWR apMaTypbl MEPONPUSTUR ANS 3aLLW-
Tbl OT KOPPO3UK ¥ TeMnepaTypbi?
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TEMA Ne6 YCUNEHWE XENE3OBETOHHbIX KOHCTPYKLUMHA
HAPALLUUBAHMUEM CEYEHUA

MepeyeHb paccMaTpuBaeMbiX BONPOCOB:

6.1 YcuneHue HapawmsaHWeM npu OTCYTCTBUW CLENNEHNS MEXAY CyWecTBYOWUM K
HoBbIM 6eToHOM (c.32-33 [33]).

6.2 Ycunexuve HapawmusaHuem npu Hanuumn cuenneHns Mexay CyLlecTBYOLUM U HO-
BbiM 6eTOHOM (C.38-42 [38]).

6.3 Ycunexune HaknoHHoro ceyenus (¢.50-58 [50]).

6.1 Ycunenune narnbaembix INemMeHTOB HapawBaHuem
NPKY OTCYTCTBUM CLUENNEHUA MeXay CywecTBYIOWUM U HOBbIM 6EeTOHOM

Mpu pexoHCTPYKUMK NEpeKpbITUIA, 3KCNNYaTUPOBABLUMXCSA B arpeCCUBHbIX YCNOBUAX
MNU NPY HANUYUN NPONUTKU NOBEPXHOCTU GETOHA CYLUECTBYIOLYMX KOHCTPYKUUI cocTaBa-
MU, MCKNIOMAIOLMMN COBMECTHYI0 paboTy, BbiNOMHAIOT ycuneHne, kotopoe He Gyaer
MMETb CBS3W B KOHTAKTHOW NNOCKOCTW.

Ycunenne KOHCTPYKUUI (YaLle NNMTHbIX) BbINONHAIOT C y4eToM paboTsl ycnnmsaemoi
KOHCTPYKLUW W YCUNEHMS.

MposepsieTcs ycnosue:

My S My = Meyy + M, (6.1)

rae Mch - n3rubartowmii MOMEHT, BOCNPUHNMAEMbIA YCUNUBAEMOI KOHCTPYKLUWEN.

MRd1 = fyd 'As1 d—-05- eff):

M, - M3rnBaloLnit MOMEHT, BOCTIPUHUMAEMbIA YCUNEHUEM.

BbicoTa cxxaTou 30HbI onpeaenseTcs:

f, A
1
X, = —’—f—‘— (6.3)
a-f,-b
3HayeHue Mad onpeaennaeTcs U3 yCnoBus paBeHCTBa KPUBU3HbI YCUNMBAEMOWR KOHCT-

PYKUUW U 3neMeHTa ycuneHus (M. puc. 6.1).

1 1 1
— = (6.4)

p1 pad

370 Xe ycnosue 3anuLeTcs:

rae B, - xectkocts ycunusaemoro anemenTa;

B,, - xectkocTb anemeHTa yeuneHus.




B, = 2. B, (6.7)
M
Mpu NPUHATLIX pa3Mepax 3NeMEHTa YCUNEHUA ONPeAENUM ero NPOYHOCTb.
Mo = Frgos " Asvas * (dy —05-X,), (6.8)
rae X,y - BbICOTA CKATOM 30HbI ANEMEHTA YCUNEHWS.
Faa A
o = yd,ad s1,ad (69)
a- ftd ad ° b
[loMmXHO BBLINONMHATLCA YCNOBUE:
X .
£, =—2<lim, (6.10)
ad
Mad 2

fcd,ad' b Xad

Xa«-—M\Z_ »Tdad had&%j_ _-' — 1 Wf))(d.ad'AsLad
R (bbb b b b X

0 1
<‘ < frd'As1

Xel_ V7

PucyHok 6.1 — PacyemmMas cxeMa ycuwieHuUsl HapaujueaHuem
6e3 cyenneHus cywiecmeyouie20 U Hoeo20 6emoHa

ApMUpOBaHNE 3NEeMeHTa YCUIIEHNs onpeaenseTcs

S — (6.11)
'stad ~ H :
’ fyd,ad : nad ) dad
N, =1-05X,/d,) (6.12)

6.2 YcuneHue cxaTon 30Hbl U3rubaemMbix 3neMeHTOB HapalnsBaHuem
NPY HANUYUK CLENNEHns MeXxay CyLLeCTBYIOWUM U HOBbIM 6ETOHOM

Mpu BbINONHEHUU pPaBoT no ycunenuio (CM. puc. 6.2) Heobxoaumo cobnioaats cne-
Aytoume TpeboBanus:

- MUHUManbHas TOMLWWHA: NO pacyeTy; He MeHee 40MM 13 yCnoBua 3aWUTbl apmary-
pbi OT KOPPO3UK;

- BeToH: TsXenblid, knacc He Hmke C12/15; He Hwxe knacca GeToHa ycunmBaemoi
KOHCTPYKUmMU; He Hwke knacca 6etoHa no CHB 5.03.01 — 02 B 3aBUCUMOCTH OT YCNOBWiA
3KCnAyaTauuu; KpynHocTs 3anonnutens 10..20 (npu ynnoTHeHun subpuposanuem) n 5..10
(Npu HaHeCeHK METOAOM TOPKPETUPOBAHUSA);

- apmarypa: knacca S240 (npu obocHosanuu), S400 u S500; copepxaHne apMaTtypebl

He meHee 0.15%;anameTpom He Hwxe J5; nonepeuyHas apmartypa C Wwarom He Gonee
15, 500mMm, 3k ., » MPOAOMNbHAA apMaTypa Mo pacyeTy U He Hinke 10;
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1 — ycunueaemas KOHCMPYKYusi; 2 — 6€MOH yCUNEeHUS;
3 — apmamypa ycuneHusi; 4 — kKoHMakmHbIl woe; 5 — aHKep
Pucynox 6.2 - YcuneHue HapaujueaHuem ce4eHuUsi ceepxy

- MOBEPXHOCTb KOHTaKTa NOAroTaB/IMBAETCA: OMMCTKA OT rPA3N, NbinW, NPONUTOK CHU-
KaIOWUX cuenneHne (XMM. pacTBOpPbl, OTKWI, MEXxaHu4eckuit cnocob); cosaanue wepoxo-
BaTOCTH (Haceyka, OTKPbITbie Nasbl C Warom He 6onee 500MM); NPOMbIBKA BOAOH; CyLUKa;
yBnaxHeHue A0 NONHOro HacbiweHus 3a 12 yacos A0 yknaaku 6eToHa.

PacuyeT Npo4HOCTU HOPMASIbHOMO CeYEHWS YCUMEHHOro HapaluBaHUEM CKATOR 30HbI
aneMeHTa NPOBOAWUTCA B NPEANONOXEeHUW COBMECTHOW paboTbl INeMeHTa ycunewus ¢
KOHCTpyKUuen. Mpu 3TOM, Kak Npasuno, B pacHeTe NPUHNMAIOT NpeaenbHoe COCTOSHUE C
pa3pyLueHUeM No pacTAHyToN 30He (CM. puc. 6.3).

Bo3MOXHbI ABE pac4eTHble CUTyauum.

PacueTHas cutyaums Nei. Xm < ha g (ycunue B cxartoit 3oHe onpesensieT 6eToH

ycunenus)
fyd Ay -a-f, b x— yd " Aoan = 0. (6.13)
BbicoTa cxaToi 30HbI 6eToHa onpeaenseTcs
f A, —f, A
. yd s1 d,ad s2,ad
Xer = o f . a_ b <h (6.14)

cd,ad
[omkHbl BLINONHATLCS CREAYIOLWME YCNOBUS:
§< 8w Xy 220, (pu X, < 20, pononwutenswas apmatypa A

pacueT He BBOAWTCS ¥ BLINONHSETCH HOBbI pacveT X, ). Mpu & > &, panbHeiwwit

pacueT BbiNONHAETCS Npu Xgr = X.ff,/,-,,..

MpoBepsieTcs ycnosue:
MstM fcdad'b.(d-'-ha 05 eff)+
. (6.15)
+f;/d ad sZ ad (d + h Cad)
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AsZ .ad

/ ./ EIX& g = fed.aa" D Xaa
""" N Mol ~ ~ ~ 2T
. o [L2{
N
d| h
fed,-d'b'Xad
\ C1
b TIN_Ax
1) Asan

fya Asz

—

£ fyaaaAszaa
e |

1€

1€

e

<

a /

b \\ As

@) NPU Nag 2 Xopr; 6) NPU Nag < Xopr ; (ON51@ U 6 C Xer < Xoff ym )
PucyHoxk 6.3 — Cxema ycunuii @ HOpManbHOM Ce4eHUU Nocse HapaujueaHus

PacuetHas cxema Ne2. Xe o+ > hy, (ycunue B CxaTol 30He 3aBMCWT OT XapaxTepu-
cTuk o6onx 6eToHoB).

fyd ’ As1 - fyd,ad ' AsZ,ad - fyd ’ AsZ -—a frd,ad “b-h, -

(6.16)
=0 f, b X, —h,)=0
BoicoTa oxaToi 30Hb 6eTOHa onpeaenseTcs:
X —h = fyd Ay - fyd,ad ’ AsZ,ad _fyd 'Asz - f(d,ad b-h, (6.17)
eff ad a- f:-:d . b
Xef
Ecnu ycnosue f = < ém, npoBepseTcs ycnosue:

d+h,
MstM ydad. s2,ad (d+h Cad)+a ¢d,ad bh X
; (6.18
X0 +05-h ) +fy A, d~C)+af,-b-lld-05-(X, —n) ©

s2
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Mockonbky pacyeTHbie 3aBUCUMOCTU NPUHNATLI NPY YCRoBUKM o6Gecrevyerns COBMECTHOM
paboTbl 4BYXx 6€TOHOB, NPOBEPUM U 0BecneunM NPOYHOCTb KOHTAKTHOTO LUBA.
MposepsieTcs ycnosue (cM.puc. 6.4)
Ty ST, (6.19)

sd —

rae T, - casuraloLyee ycunme B LWBE OT BHELUHEl Harpy3Ku.

Tg =0 fyss Asg Fhsaa Ao (6.20)
[nvHa noBepxXHOCTH CABUra onpeaenseTcs:
l,=0 —lh+h,); (6.21)
MpeaenbHoe 3Ha4YeHUe CABUraloLLero yCunmusi, BOCNpUHUMaEMOoe KOHTaKTHbIM WBOM.
Tog = Togr FTegy tTogs S05-V-F L, b, (6.22)

A€ Toy 1y Tegzs Tags - CONPOTMBIIEHNE KOHTAKTHOMO LUBA CABMIY: NO GETOHY, MO BbINYCKaM
apMaTypbl, N0 LUNOHKaM.

f.4 - pacueTHoe conpoTVBNEHNe GeToHa MeHbLUEro knacca

V - k03thUUMEHT Pa3yNNIOTHEHNA BETOHA NPV NOSBNEHNM TPELUMH.

v=06-0-F/ 250); (6.23)

Tl?d,1 = [C : ftfd + ﬂ ’ GN] ) Ish ' bsh. (624)

C - aMnupu4eckuin koadduumeHT no Tabnuue 6.1
b, - pacyeTHas WupuHa nnockocTM casura.

f,s - PacueTHoe ConpoTUBMEHNE BETOHA BoNee HUIKOrO KNAcca PacTSIKEHMIO PaBHOE

fcfk,0.95 A

M - k03 DULMEHT TpeHus no Tabnuue 6.1

CnepyeT UMeTb B BUAY, YTO CONPOTMB/IEHME KOHTaKTa CHMXAETCA NpU NOSBNEHUU
TPewWwWH 1 No3ToMy 3HaueHue koadduumenta (C) B ycnosuu (6.24) npuHumaeTcs pas-
Heim: = ( - npu rnagkoi u wepoxosaTtoin nosepxHocth; = (.5 - npu Hanu4mu wno-
Hok; { = (.5 - npu AeACTBUMU LMKNNYECKOWR UM AUHAMUYECKOR Harpyaku.

Tabnuua 6.1 — 3Havenus koadpuumentos C u U

Bua NOBEPXHOCTH c U
1. LUNOHKM NpPSiIMOYronbHble 0.500 0.9
2. llepoxoBaTas — €CTECTBEHHAs UIN UCKYCCTBEHHAs (BbICTYNbI BNAAUHBI
He MeHee 3 MM Ha paccTosiHuM meHee 40 Mm) 0.450 0.7
3.Mnaakas: B ckonb3sulen hopme; nocre akcTpyaepa, nocne smbpaumn
6e3 AOMONHUTENbHBIX MEPONPUATUIA (HaNpUMEp — 3arnaxusaHune) 0.350 0.6
4. Oco6o rnagkas: nocne cranbHOW, NNACTMKOBOW onanybku; nocne cnewy,.
MepoNpUATUIA (KenesHeHune, 3arnaxvsaHve, wnugoska) 0.025 0.5
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M e _‘,(E}xjd _{ o

hi hi

h h h h
b=ben bw=b-hi1+2h;, ba=b ban=b-h1+2hes

(a) — npu omcymcmeuu XxoMymoe u WNoHok; (6) — Npu Hanu4yuu XoMymos;
(e) — npu Hanuyuu WNoHoK; (2) — Ons pacyema bn WIMOHOK
PucyHox 6.4 — Cxema ycunui npu pacyeme KOHMaKmHo20 wea

O, =+N_ /A, <06-f,; (6.25)

O, - HOpManbHOE HaMNPsXKEHNE CXAaTUA OT BHELLHEH BepTUKanbHOW| Harpy3ku (NpuHu-
maemoii B hopmyne (6.24) CO 3HAKOM «NANIOC» U CO 3HAKOM «MUHYC» NPU AEACTBUM pacTs-
FUBAIOLLMX HANPSHKEHNIA (MPY 3TOM 3Havenune € - F,, = 0)).

Ecnu ycnosue (6.26) He BbINONHAETCA, HEOGXOAUMO NOBLICUTL NPOYHOCTL KOHTaKTa
YCTaHOBKO aHKEPOB UMW YCTPOACTBOM LUNOHOK.

Ty STogy =lc- £+ u-0,)- 1, - by; (6.26)

54



Tpebyemoe conpoTUBneHWe WwBa CABUrY 3a c4eT paboTbl NONEPEeYHbIX GEeTOHHbLIX
LIMOHOK ONPEeAEnuTCA U3 yCroBus (6.22) u NPUHNMAETCH Kak MeHbLUEE U3 YCNoBuit pabo-

Tbl LUNOHKWU HA Cpe3 Unin CMATHe.
T = f : [sh ' bsh ’ (627)

rae f, ., - conpoTuenenne casury GETOHHOM LUNOHKY U3 YCroBus paboTsi:

- Ha cpe3
2-f, -l -h
f g = —o2——1; (6.28)
’ bsﬁ ’ [sh
- Ha CMATHNe
£ b -d
foon = —"5—‘/_' (6.29)

rae b, ,h,,d, - wnpwHa, AnnHa ¥ BLICOTA LLNOHKM (CM. pUC. 6.4)

TpoeKTMpoBaHNe apMUPOBAHHOIO KOHTaKTa AOMMKHO OGecnewuTb orpannueHue pe-
copmaumin casura (6); NpoOBEPRIOTCA YCNOBUS:
- ANS rNaAKUX KOHTAKTOB

5<016-40; (6.30)
- ANA WepoxoBaTbiX KOHTAKTOB
5<008-4Y2, (6.31)

rAe @ - ANaMeTp apmaTypbl, NepecekaloLyei KOHTaKT.

KonnuecTso nonepeuHoi apmaTypbl, nepecekaloLlen KOHTaKTHbIA OB, onpesenseTcs
n3 ycnosus (6.22)

Tegn = 1,

s,sh

’ [sh : bsh,

rae fs,sh - CONpOTUBNEHUE CABUTY 33 CYET pa6o1'b| nonepewﬂoﬁ apmMartypbl
_ [ 2
fs,sh - 065 3 f;'d ’ Es ’ /‘lsw s 0.%- /‘lsw ’ fyd; (633)

4, = L > 0.0015. (6.34)

sh* ad

(6.32)

6.3 YcuneHune HaknoOHHOro ceYeHus
MpuMepbl KOHCTPYKTUBHOTO PELIEHNA YCUIIEHUS 30HbI CPe3a NPUBEAEHb! Ha puc. 6.5. Bbl-
60p 1 peanu3auus NPUHATOrO PeLeHNs OCYLLECTBIAETCA C YYETOM CNEAYIOLLNX TpeBGOBaHMiA.
MonepeyHoe ceyeHne AONONHUTENLHOW NONEPEYHON apMaTypbl onpejaenseTcs pac-
4eTOM W NPUHUMAETCA B BuAE CTepkHei Anametpom 10...16 MM WNn B Buge cTanbHbIx
nonoc TonwuHow 2..4 mm. MNpu aToM cnegyeT obecneunTs ycnosue:

A f

Sw.ad yd.ad
qswad =
S

ad

24, (6.35)
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CneayeT y4ecTb yCnoBus peanusaunu (BOCTYNHOCTb), TPYAOEMKOCTb (BO3MOXHOCTb
CHWXEHNS TPYAOEMKOCTH, HanpuMep, npu cOopke cUCTEMbl Ha 3emne), kBanugukauumio
ncnonHuTens.

Mpwn BknemsaHun apMaTypbl B Nasbl C UCNONb3OBAHWEM NONUMeppacTsopa creayeT
obecneunts paboTy cTepHeil, co3faB YCNOBUS UX aHKepoBKW nNo o6e CTOPOHbI OT Ha-
KNIOHHOW TPeLYnHbI

ASVB ' fb' .a
- _';"'#, (6.36)
b'+2h')-f,

rae (b'+ 2h') - pa3mepbt yrny6nenun 8 6eToHe (nasa);

f,;,- NpeAenbHoe HanpsKeHWe CLEMMEHWIO MO KOHTaKTy GeToHa M apmarypbl (CM.
n.11.2.23 [13)]).

1 — younusaemas KOHCMPYKUUS, 2 — y20/10K, 3 - XoMymbl ycuneHus, 4 — ceapka,
5 — wauba c 2aiikol, 6 — kocast 2alika, 7 — 60po30a, 8 — cmsxHoe ycmpolicmeo unu cxoba
PucyHok 6.5 — YcuneHue HaK/I0HHO20 ce4YeHuUs

B Apyrux cny4asix aHkepoBka OCyLECTBNAETCA C NOMOLLbIO FraeK unu CBapku.
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MpuHUUNMANbHO BaXKHbIM SBASETCA MEXAHU3M BK/TIOYEHUS apMaTypbl YCUNEHUA B pa-
60Ty. Ecnu npu ncnonbsosaHun pybawku (oboimbt) 3TO goCTUraeTcs CoBMecTHoW pabo-
Ton 6EeTOHOB, TO ANA CBOGOAHOW BHELUHEW apMaTypbl TpebyeTcs AONOMHUTENbHbIA Mexa-
HU3M (HanpuMep — ckobbl, HaTXHbIE CkOObI, MydThl ANA BbICOKMX Hanok).

YuyuTbiBas TPyA0EMKOCTb ycTpoicTBa py6awku (060iMbl), MX peKkOMEHAYeTCs Npume-
HATb B TOM cny4yae, ecnu He o6ecneunBaeTcs NPOYHOCTL HAKMNOHHOTO CEYEHUS CXKaToW
nonocsl (cMm. n.7.2.2.11 [13)).

Vg > Voo =0.3:7,,10, -, -0, -d (6.37)

Ob6s3aTenbHbiM YCNOBUEM NPU pacyeTe ABNSETCH yY4eT WMEIOWMXCA NOBPEXAEHUN
(HaKNOHHbIX TPeWwuH), cM. Tabnuuy 6.2.

Tabnuua 6.2 — 3Hayermne koathULIMEHTOB ycnoBus paboTbl Voo M Yeu.ao

Ne
an Ycnosus paboTb! V.o Vew ad

1. | HaknoHHbIX TPewmH HeT 0.85 0.85
2. | HaknoHHble TpeumHbl ecTb:
- nonepeyHas apMatypa npeaHanpsxeHa 0.9 0.9
- NpeaHanpsXeHue oTcyTCTByeT 0.7 0.7

BenuuuHa npeaHanpsixeHa 8 npeaenax 70...100 Mna.

Pacuet ycuneHus xene3obeTOHHbIX KOHCTPYKUMA Ha AENCTBUWE NONEPEYHOW Curibl
NPOM3BOAMTCS B CNeayioLiew NocneaoBaTenbHOCTM (CM. puc. 6.6).

BapuanT Ne1. Ycunenue ¢ yctpoitcteom 060itMbl (CM. puc 6.6 a).

PacueT npon3soanTCA MCNONb30BaHWEM NPUBEAEHHbLIX XapakTepucTuk 6eToHa, T.e. K

pacyeTy NPMHUMAIOTCS OAHOPOAHOE CeveHne ¢ pasmepamn b, X A,

_fbd+f

c.ad

) fcdad '[bad d+(b+ bad) 0.5~ had]
cdred (b+b,)-ld+05-h,)

f (6.38)

f,,-b-d+f_ -f |6, -d+b+b)-05h
fdd,-ed - c.ad ctd.ad [ ad ad ad] (639)
(b+b,)-d+05-h,)

. =E b-d+E, [ d+(b+b"d).o'5.h"d] (6.40)
(b+b,)d+05-h,)

Ycunue Ha eAuHNLY ANMHbI 3NeMeHTa B XoMyTax CyluecTsyiowux ( Vs.) u ycunenus
(V.. .s) ONpeaenuTca

(6.41)




) 1-1

1 2 0.5had

J-h
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h h+had __‘_:':> d hred
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=1 =
L \L Ved

) \fywd Asw h hred

— —fywd.ad Asw.ad

/i._—" ling l B
L1

|
1 l
1 1
{ 1

2)

E *1

v

! |

I

: /(f ywd Asw
——fywd.ad Asw.ad

T b : /l I‘g lbd l

a) npu ycuneHuu o6oimol; 6) npu ycuneHuu eHewHeld apmamypoi
PucyHok 6.6 — Cxema delicmeyroujux ycunuil Npu ycuneHuu HaKiTOHHO20 CeYeHus

1 B

h T4 '
]

]

[

- -~ ~-1

Ycunve, BOCIPUHUMAEMOE CKaTbiM BETOHOM Haj BEPLUMHOW HAKNOHHOW TPeLMHbI,
onpeaenuTcs

Voo P fge 1147, +m,)-lb+b,)-d+05-h,F M

o
cd
{

inc inc

(6.43)

OnunHa npoekuwn Hambonee onacHoro cevexus | npuHumaeTca He OGonee

2-{d +05-h,) nHe meHee (d +05- h ). 3HaueHue (, . oNpeaenuTCA: NPK OTCYTCTBUW Ha-
KIOHHBIX TPeLLUH
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Iinc.t/' = \/Mtd / (qsw + qsw ad) ;

NPY HANWYUK HAKNOHHBIX TPELUWNH

[/'nc.cr = \J d / qsw :

Ycunue, BocnpuHUMaeMoe NonepeYHoi apMaTypon, Onpeaesnium u3 yCnosus:

VSV = (qsw + qsw.ad) ' Iinc,rr -
MposepsieTcs ycnosue:
Vg SV =V, +V,,.

S

BapuaHnTt Ne2. YcuneHue yCTaHOBKOM BHELLHe# apMaTypbl (CM. puc. 6.6 6).
[OMKHO BbINOAHATLCA YCNOBUE:

v, <YV

sd — "Rd

=V, +V, +V, .. (6.48)

Ycunue, sBocrnpuHumaeMoe 6ETOHOM CKAaTOI 30HbI Haf BePLUMHON HAKTOHHOW TpeLyu-

Hbl, ONpeAennuTCcs:
V. = U5 'fcfd'“"'nf +77~)'b'd
cd :
Il'nc

Mpoekuns HakNOHHOW TpeLWHbI NPUHUMaeTCcs: He Gonee npoekunn akTUYecKoh Ha-
KNOHHOW TpelUuHbl; 2d; pacCTOAHUA A0 COCPEAOTOMEHHOW CUMbl M HE MeHee d.

Ycunue B xoMyTax Ha eAuHULY ANUHBI 3fIEMEHTA ONPesenunTCs:

(6.49)

(6.50)

f

-A
wd.ad sw.ad
Vs = o < ) (6.51)

ad
Ycunue, BocnpvHumaemoe XOMyTaMu, onpeaenum U3 yCnoBus:

v, =v, I

Sw Sw mne.cr -
)

=f

sw.ad

V.

swad

-

incer .,

vV

sw ad

rae [, - ANWHA NPoeKuun Hanbonee ONAcHOro CeYEHUs.

2
[ = \[”cz fg M A )-fy b d <2d (6.54)
vV

Sw

Bce aneMeHTbl yCUNeHUs n3 Metanna AoMkHbI BbiTb 3aLMLLEHbI NAKOKPACOYHbIM NO-
KPbITUEM OT KOPPO3UM.
MposepseTca NPOYHOCTbL YCUNEHHOTO CEYEHUN N0 CXXaTon nonoce:
- no BapuaHTty Ne1:
V., <V

sd — " Rdmax

=037, 7y Fyreg b+ b,,)-(d+05h,), (6.55)
59




rae 17, =1-0.01-£F
M, =1+5x-p
o= Es / Ecm,red;
P, =(A,1S+A, .,
- no sapuaHTy Ne2:

d red >

/5.)/(6+5,);

Vsd < Rdmax — 03- Ny MNey - f(d -b-d, (6.56)
rae 7,,,7,, cornacHo n.7.2.2.11[13)].

Bonpocbl ans caMoKoHTponsa

1.B kakux cnyuyasx BbINONHAETCA ycuneHue HapawusaHuem 6e3 obecneyeHus cuen-
NEeHUs MeXAY HOBbIM ¥ CTapbiM GeTOHOM?

2.Kak moxHO obecneunTb COBMECTHyI0 paboTy 6eToHa ycuneHus C cywiecTsyiollen
KOHCTPYKUMER?

3. O60CHyiiTe BO3MOXHOCTb YCUNEHNS KOHCTPYKLWIA HapaLMBaHNEM CEYEHUS.

4.060cHyiiTe BbiGop cnocoba ycuneHus HapaliuBaHmem, py6atukoit, o6oimMon.

5.BO3MOXHO nn ycuneHwe HOPManbHOrO M HAKNOHHOrO ceyveHWs usrmbaemoro ane-
MEHTa O4HOBPEMEHHO?

6. Kakue BapmaHTbl yCUNEHNS HAKNOHHOMO CEYEHWS UCMOb3YHOT Ha NpaKkTuke?

7.Kak yuntbiBath AedeKTbl U NOBPEXAEHUS NPU YCUIEHUN HAKNOHHOIO CEYEHUR?

8.060CHyiiTe HEOOXOAUMMOCTb BKNOMEHMS B paboTy AONONHUTENbHOU nonepeyvHomn
apmarypb.

9.Mepeuncnurte KOHCTPYKTUBHbIE TPeGOBaHWURA, BbINONHEHME KOTOPbLIX 0Bs3aTenbHO
npy YCUNEHNN HOPMASIbHOTO CeYeHUS.

10. HasoBuUTe KOHCTPYKTUBHbIE TPEGOBaHWS, BbINONHEHUE KOTOPbIX 0683aTENbHO NpU
YCUNEHWN HAKNOHHOTO CeYEeHMS.
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TEMA Ne 7 YCUNEHUE CXATbIX XXENE3OBETOHHbIX KOHCTPYKLIMK

MNMepeyeHb paccMmaTpuBaeMbix BOMNPOCOB:

7.1 YcuneHne LeHTPanbHO U BHELLEHTPEHHO CXXaTbiX XXene3o6eTOHHbIX KOHCTPYKUWA.

7.2 YcuneHue cxaTbiX 3fIEMEHTOB NpW yCTpoicTee xene3obeTtoHHow obonmbl. Mpu-
mep pacuyeTta Ne7.1 (c. 74 — 91 [33]).

7.3 YcuneHve cxaTbix 351IEMEHTOB NPV YCTPOWCTBE MeTannuyeckon obonmsl. Mpumep
pacdyeta Ne7.2.

7.1 YcuneHue LeHTpanbHO U BHeLEHTPEeHHO CXKaTbiX Xene3o6eTOHHbIX KOHCTPYKUUA

CxaTble 3nemMeHTbl (KOSIOHHbI, BEPXHWE NOSiCa U packocbl bepM 1 T.4.) MoryT BbiTb
YCUNEHb! Kak HapallMBaHUEM CEeYEHMs, Tak U NOCPEACTBOM pa3rpy3ku. Hapawwueaxue ce-
YEHWUA MOXET BbINONHATLCA C OAHOW, ABYX, TPEX MMM YeTbipex CTOPOH U3 xene3obeToHa
(pybaluka, obowima) unu n3 Metanna. YcuneHue MoxeT ObiTb BbINONHEHO KaK Ha BCHO Bbl-
COTy 3neMeHTa, TaK U Ha OAHOM y4yacTke, uMetollem nospexgaeHus. MpuHuunuansHo
BaXHbiM AN paboTbl YyCMNEHUA SBMSETCA MEXaHW3M BKNIOYEHUS ycunenus B paborTy.
PaccmaTpuBaloT cnepyrowme BapuaHTbl: 3a CYeT nonepeyHbix Aedopmaunii GeToHHOro
ceyeHus, obecneveHns CBA3N NO KOHTAKTHOW NAOCKOCTU, COEAUHEHUS C CyLLEeCTBYIOLLEH
pabouei apmaTypoi, Co3aaHne NpeABapUTENbHOrO HaNPSXKEHUS B 3NieMEHTaxX ycuneHus
n, KaK cneacTeue, obxaTne CeYEeHMs MM co3aaHue yCunuii pacnopa, HeNOCPEACTBEHHas
nepepava Harpy3k Ha aneMeHTbl ycuneHwus u T.4. Bonpocbl obecneueHnms COBMECTHOW
paboTbl (NOAroTOBKa NOBEPXHOCTW), BKMIOYEHMS B PaboTy 3neMEHTOB ycunenus Gbinu
paccMoTpeHbl paHee. B paHHOW Teme ocTaHOBMMCA Gonee noapobHo Ha ycTpoWcTee
oboiiMbl U3 xenesobeToHa n MeTanna.

7.2 YcuneHue CXaTbiX 371IeMEHTOB NPy YCTPOUCTBe Xene3o6eTOHHON 060MMbI
KenesobeToHHble 060AMBI (CM.pUC 7.1) BLINOMHAIOT C YYETOM CneayoLmx 0CoBeEHHOCTEN:
¢ Hanbonee pauvoHanbHbl ANA KOMNOHH ¢ A <14, paboTaowux ¢ ManbiM 3KCLEeHTpU-

CUTETOM NPUMOXEHNS Harpy3Ku;

» [lonxHa obecneunBaTbCA COBMECTHAA paboTa 060MMbI C yCUnMBaeMoi KOHCTPYKLU-
el (noaroToBka NOBEPXHOCTH, COEAVNHEHME C CyLIECTBYIOLEA apMaTypoit, HaHeceHue no-
NIMMEPHBIX KNeeBbiX COCTaBOB ¥ T. 4).

o MexaHuam «BknoYeHUs» ycunenus B paboTy, paBHO kak W nepepada Harpysku Ha
oboiimy, ycrioBus ee onupaHus He0BX0AWMO y4MTbIBaTb NPU BbINOSIHEHWUM PacyeTa U KOH-
CTPyVpOBaHuS;

o TonwmHa cTeHkn oBoWMbI onpeaenseTcA pacyeToM, YCNOBUSMM 3aluTbl apMaTypbl
YCUNEHNS OT KOPPO3uu (Cpeaa JKcnnyaTauum), TexHonorven yCTpoucTea (Bua, NOABUKHOCTD
6eTOHHON cMecH, cnocob yNnoTHEHWS, METOA TOPKPETUPOBaHMS ), HO He MeHee 40 MM;

e MpumeHsiemas apmatypa: knacca S240, S400, S500 anameTpoMm He MeHee J16
(cxaTtasn) u 12 (pacTsaHyTas) B ka4ecTse NPOAOSIbHON apMaTypbl C CoaepXaHNeM B CXa-
TOi 30HE HE MEHEE Py, =0.05%:

* MonepeyHas apmaTypa kapkaca NpuxuMaeTcs He MeHee 5 MM B BA3aHbIX U HEe Me-
Hee 8 MM B CBapHbIX kapkacax ¢ warom He Gonee S, ., <158 .,S ., <36 un S, <300mm
(5 - TonwwmHa creHku o6onmbl);

¢ MonepeyHyto apmaTypy cnupasnbto (ANA KPYrAbiX CE4EHUI) BLINOMHAIOT U3 apMaTypbl
AMaMeTpPOM He MeHee 5 MM, oxBaTbiBaloWei BCIO NPOAOSIbHYID apmaTypy C Luarom
Sovea 240mm, S <1004m,S_ ., 0,214 (0 — AvameTp sapa ceyeHns OxBaveHHoro cnmpa-
nbio);

o HanBonee 3 eKkTnBHbI 0BONMbI, B KOTOPbIX €CTb CBSA3b OCHOBHOW M AONONHUTESb-
HOM apMmaTypbl: NpuWBapka C MNOMOLIbI COEAUHWUTENbHbIX KOPOTbIWEA W3 apMaTypbl
(D12 -D22)5240(S400) € warom He meHee 20 Gonblumx AuameTpos u He Gonee 500 Mm;
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3 |

N

1 — ycunueaemas KOHCmMpyKyus; 2 —6emoH oboliMbl; 3 — apMamypHble KapKachl;
4 — no02omoeneHHas noeepxHocme,;5 — cnupansHas apmamypa, 6 - omaub
Pucynok 7.1 - Ycunenue xene3o6emoHHol KonoHHbl o60iiMoll Ha ecto ebicomy (a),
Ha y4acmke (6), npu 0O0HOCMOPOHHEM HapaujueaHuu ceveHus ()

o [py ycuneHun nokanbHbIX y4acTkoB AnuHa oBolmbl NpoaneBaeTcs 3a npeaens
yCUnuBaeMoro yqacTka Ha AnuHy (Al) ¢ kaxaon CTOpoHsl He MeHee [, 1 500 Mwm;
« Mepepaya BepTMKANbHOrO YCUNWUA C ANEMEHTOB YCUNEHWS HA OCHOBAHUS [OMKHA

NPOMCXOAUTL Yepe3 ONopHbIA yronok ([175x5 unu 0100x5), uckniowas cmaTve unu npo-
AaBNuBaHWe ONOPHOIO Y4acTKa;

* Bce pedekTbl, NnoBpeXaeHUs, ycrnosusi paboTbl 3aNEMEHTOB YCUNEHNS LOMKHb! BbiTh
yyTeHbl COOTBETCTBYIOWMMU Ko3hbduumeHTamn. Hanpumep: koabdpuumneHT ycnosust pa-
60Tbl 0GoWMbI U3 xenezobeToHa B 3aBUCUMOCTU OT NEPeAayn Harpy3ku NPUHUMAaETCS:
Y.« =1(Ha oBoiimy nepeaaeTca Harpyska, n oHa umeeT onopy); %... =0.7 (Ha oGoitmy ne-

peaaeTcs Harpyska, Ho onopa otcyTcTeyeT); .. =0.35(Ha oboitmMy He nepepaeTcs Ha-
rpy3ka, onopa OTCyTCTBYeT Unu ecTb).

PacuyetHas cxema ycunuvin ripy ycunexuun xene3obetoHHon oGoimoit uarmbaemoro
3anemMeHTa npuseaeHa Ha puc.7.2.

i

V(\ I
1 — ycunueaems!ii anemenm; 2 — 6emoH oboliMbl; 3 — apmamypa 060UMb!
PucyHok 7.2 — K pacyemy ycuneHus o6olmou u3 xxenezobemora

SE
’aL g : i 3 l’ Jﬁbi

% i f //D/ 2

S0 :

¢

;

I
!
!
I !
i
|

62



ANropuTM pacyeTa yCuneHust KOHCTPYKLUMM UMEeT CneayiowWwuil NOpAAoK.

1.0OnpeaenseTca Hecywas cnocobHOCTb CKATOro aneMeHTa C yyeToM akTUYecKux
XapaKTepuCcTuK, Hanu4us aedeKTos U NOBPEXAEHUNA.

2. AHanu3npyeTca TEeXHUYECKOe COCTOAHME KOHCTPYKUWUM, BbIBUPAEeTCA KOHCTPYKTMB-
Hoe pelleHue ycuneHus (HapawmsaHnue, pybalwka, o6oitmMa) n cnocob BrnoYeHus ycune-
Hust B pabory.

3. PeanusyloT npuHATOE KOHCTPYKTMBHOE pelueHue, NpuHuMas knacc u sua 6eToHa,
apMupoBaHue, pa3Mepbl, PYKOBOACTBYRCb MUHUMANbHO PEKOMEHAYEMbIMW NapaMeTpamiu
(knacc 6eToHa He Hwke C'2, avameTp pabouedt apmaTypbl B AuanasoHe J12.J16 MM,

pa3mep CTeHku 060MMbI—n3 YCNOBMS 3aWUTbi apMaTypbl OT KOPPO3UM U He MeHee 40 MM,
BbIGUPAOT TEXHONOrMI0 BbINONHEHWS paboT—TopkpeTuposaHue, obbiuHas yknapka 6Ge-
TOHHOW CMECU U T.4.

4. BbINONHKAIOT NPOBEPOYHbLIV PACUET YCUNEeHHOW KOHCTPYKuuM. MpesbilleHne Hecywlen
cnocoBbHOCTM NO CpaBHEHWIO ¢ TpebyeMoit aonmkHO BbiTb He Gonee 10%. B Tom cnyvyae ecnu
npesbiweHus 6onblune, PeKOMEHAYETCA U3MEHNTb NapameTpbl CUCTEMbI YCUNEeHus (Knacc
GeToHa unn apMatypbl, AnaMeTp, pa3Mepsbl U T.A.) HO HE HKE MUHUMANbHO AONYCTUMBIX.

5. OkoHYaTeNbHOe KOHCTPYMPOBAHME CUCTEMbI YCUNEHUS. Y TOYHAETCS BECb KOMNNEKC
paboT (noaroToBka NOBEPXHOCTW YCMNUBAEMOW KOHCTPYKUMM, KPYNHOCTb 3anonHuTens
6eToHa, cnocob ycTaHOBKW apmaTypbi—CBapHasi, BA3aHHasA, YCNOBUA nepejayu ycunus
Ha o6oiMy U C 06OMMbI Ha OCHOBHblE, MEPONPUATUA NO obBecneveHUIo 40NrOBEYHOCTH
YCUNEHURA U T.4).

Npumep pacyera Ne 7.1 Ycunue UeHTpanbHO CKATOW KONOHHL! xene3o6eToHHOo# 060i-

MOM.
WcxopHble AaHHbIe: pa3mepbl NONepeyvyHoro ceveHus konoHHbl 300x300 MM, BbicoTa

ataxa 3,6 M, Beton Tawenwit C12/15 (/.. =8.0MMa), apmuposanue —4 145400
(A, =616mm’, f.a=365Mlla), nocne peKOHCTPYKUMM Ha KOnoHHy GyaeT nepeaaBaTbcs

ycunme N, =1550kH.
! /z 80125400

g
Le
o &
e
S
So L b ) bw ) 265400
but S=150

1 — ycunusaemas KONoHHa, 2 — 6emoH ycuneHus
PucyHok 7.3 — K pacuemy ycunenus o6oiiMoli us xenezobemoHa

1. OnpeaenuM Hecyulyto CNoCOGHOCTb KONOHHbLI M3 YCNOBUS (CM. puc. 7.3):
Neg=@(A4, - fiu+ A4, f,)=0.672(300>-8+616-365) =634.93-10° H = 634.93kH ,




rae @=1.14(1-

21 [/ 2-20 3600
2-0.02-L)=1.14-(1-——-0.02- ——) = 0.672 — KOPPUUMEHT NPOAONb-
h h) ( 300 300 ) ad PoA

BenuuuHa cnyuyaiHoro 3KCLEHTpUCUTETA NPUITOXKEHUS HAarpy3ku NpuHUMaeTtcs Gonb-

Wei U3 ABYX 3HAUYEHUR: [, =20mm, [, = 054, —_-0‘5'—3600 =9mm
200 200
T.K. Np, =634.93kH < N_, =1550kH , TpebyeTcs BbINOMHNTb YCUNEHNE KOMOHHDI.

al

AL

~
=

' z]" =
3 4 7 // 7, -
// 7 A
Y
Y e a4 o s

a) C HaNpsXXeHHbIMN NNaHkamK; 6) C HaNPsHKEHHbIMKU pacnopkamv

(1-1 n 2-2 — BapMaHTbLI KOHCTPYKTUBHOrO PELUEHUS)
1 — ycunusaemas KOHCMPYKUusi; 2 — y2ornok; 3 — nnacmuHa — nnaxka, 4 — UeMeHMHo-necyarsil
(nonumepHsIli) pacmeop; 5 — wmykamypka no cemke; 6 — 0nopHbIe y2onKu; 7 — CnaowHol nucm

monwuHol 2..3 MM; 8 — 3MokcuOHbIl (nonumepHsil) kned; 9 — pacrnopka U3 y2o/IKoe U NnaHok;
10 — HamsaxHol 6onm; 11 — ceapka; 12 - apMamypa KofoHHb!; 13 — AnacmuHbi;
14 — kopomoiwu dnuroli 100 mMM; 15 — ysuacmok ozoneHus apmamypb!
PucyHok 7.4 - YcuneHue ob6oliMoll us memanna
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2. YcuneHue KONoHHbI BbiNONHAEM, ycTpameas xene3obetoHHylo o6onmMy. 3apaemcs
TONWMUHOMN CTeHKN 060WMbI &, = 60mm > 40mm.

L, =h,, =300+2-60=420mm.

3. ApmupoBaHnue 06oiiMbI onpeaenim B NnepeoM NpubnimkeHun n3 ycnosus

A, =0.009b,, -h,, —b-h)=0.009(420" —300%) = 780 mm’

MpuHumaem 833125400 ¢ A, =905um” . BeToH younenus knacca C12/15( £, =8MTla.).

4. OnpepenuM HecyLyyto cnocoBHOCTb KONOHHBI NOCNE YCUNeHus.

Ny = @A, - fog +( Ay + A ) fos) = 0.86[420° -8+(616 +905)-365] =

=1691.07-10°H =1691.07kH '

°)—l 14- (1—%—002 3600) 0.86 — KO3chpUUMEHT NpPoAOSb-

Horo uarnba, yunTbiBaem, T.K A:;" 03462 8.57 >8.MpoyHoCTb ceueHusn obecneuena, T.K.

N, =1550kH < N, =1691.07kH(9.1%) .

5. BbinonHseM KOHCTpyWpoOBaHWE 3NEMEHTOB YCUNEHWS (NOAroTOBKA MOBEPXHOCTM
KONOHHbI, ONOPHbLIN N BEPXHUIA Y4ACTOK YCUNEHUA N T.4).

rae @ =1.14(

7.3 YcuneHue CXaToro 3fnieMeHTa npu yCTpoucTBe MeTannuyeckon o60muMbI

YcTpoincTeo 06oiMbl U3 MeTarnna npou3BOAUTCA NPU HEBOIMOXHOCTY Pa3BUTUSA ceuye-
HUS YCUIIMBAEMOW KOHCTPYKLIMM UAW CKaTbiX CPOKax Npou3BoACTBa paGoT (cM.puc.7.4).
PekomeHayeTCcs NpeaycmaTpuBaTb BbINOSIHEHWE CReAyoWnX MeponpuaTuin u Tpebosa-
HUW:

o [poaonbHbLIE YrONKKU NPUHUMAIOT paBHOBOKWE, NO pac4eTy U He MeHee 50x50x5 Mm;

o [InaHKK NPUHMMAIOT NO PacyeTy U He MeHee b=40MMm, t=4mwm;

o[pu pacyeTe NpPoOBEPRETCA YCMNEHHOE CevyeHue M cama MeTannmyeckas cocTas-
nawoLwas (Kak CKBO3Haa MeTannuueckas depma);

* 3hpekTMBHOCT paboTbl 0GOWMMLI 3aBUCUT OT MEexaHu3ma BknoueHua B paboTy
(NNOTHBIA KOHTAKT C NOBEpPXHOCTbIO 6eToHa, HenocpeaCTBEHHas nepepada ycwunus Ha
yronku). C Uenbio NNOTHOrO NPUIIEraHUs YronkosB NOBEPXHOCTb NOArOTaBNMBaETCs (Npu
Heo6XOAUMOCTH LINATNIOETCA), NpWKaTUe YronkoB NPOU3BOAUTCA Ha CNOM CBEXero pac-
TBOpa. MpwkaTue yronkos BbINOMHAIOT C NOMOLLbI0 CTPYOLUH MnNU TEPMUYECKUM CNIOCOGOM
(HarpeB NpuBapeHHbIX C OAHOW CTOPOHBI NNAHOK ra3oBoi ropenkon ao t=100...120 C).
Bknioyerne yronkoB B paboTy BLINOMHAIOT Kak CBapMBaHWEM 4epe3 KOpOTbilW € npo-
AONbHON apMaTypow, Tak U UX NPeABapuUTenbHbIM HaNPSXXEHEM C nepeaadei pacnopa
Ha OnopY W BbILLENEXALLylo KOHCTPYKLMIO.

MopsAAOK pacHeTa yCUneHus CkaToro anemeHTa o6oMon us Metanna.

1. OnpepenseTcs Hecylas cnocoBHOCTb CKATOro 3fIeMEHTa C y4eToM (aKTUYECKMX
XapaKTepucTuk MaTepuanos, Hanuuusa AedeKToB U NOBPEXAEHNA.

2. BbIGMpaloT KOHCTPYKTUBHOE peLueHue 060AMbI, NPUHUMAIOT U NPOBEPRIOT NPUHSATOE
ceyeHue (CM. puc 7.5).
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7z

L1I \/\ I’J
PucyHox 7.5 — K pacyemy ycunenus o6oiiMol u3 memanna

2.1 BepTukanbHbie yronku NnpMHUMaIoT paBHOGOKUMM He meHee 50x50x4mm.

2.2 OnpeaensioT Wwar COeAVHUTENbHBIX MTaHOK

2- 4, -(b+h)-100

S =
ad ﬂ’b’h

<40-1,< b(h),< 500mm, (7.1)

rae #=1% i—paamnyc uHepumm yronka,
A, —nnowaab CeyeHus nnaHku (NPUHUMAIOT ceyeHust He MeHee 60x4mm). LLinpuHa
nnaHku gomkHa Buits b,, <0,75-b,,,,.,.

2.3 MoBepsIoT NPUHATOE CeYEHUe NNaHKK

Mytt, tub,

o = A, (7.2)
R, -7, 6
rae 7,.7. — KoathduuMeHT no HasHaueHno obbekTa, ycnoeus paboTol;
M_, —u3rnbaloLmit MOMEHT, BOCNPUHUMAEMbIA NAAHKON.
v,.S, 05V,-S,
M, = sd " NDad _ S d , (7.3)

2 2

rae V;. =02- 4, - duKTMBHOE 3HaYeHne NoNepeyHoil CUnbl;
A, ., —Nnowanb CeYeHuUs OAHOrO yronka.

2.4. TMpoBepsOT NPOYHOCTb (AOCTATOMHOCTL) YIMOBOrO CBAPHOTO LWBA KpenneHus

NNaHKK K Yronky.
0,=NT +0 SR, 7.7y
,

(7.4)
rae 7-—KacaTenbHbie HanpsXeHus cpesa;
F
T=—— 75
kf 'ﬂj‘ .bn.rr ( )
F-ycunue cpesa onpegenurcs:

v, - V., (b+2-

poVah Vi (0+2:2) (7.6)

Sas Sui

66



Mpu pa3mepe ycunusaemoro anemeHTa b

Z- pPaccTonHue OT L.T. yronka Ao rpaHv nepa.
HopmanbHble HanpsixeHus ( O ) onpeaenaTcs:
M, ___ M,
Wf [(ﬁf .kf‘bzm)/6],

Wf —MOMEHT conpoTuBNEeHna CBapHOro LuBea.

o= (7.7)

2.5. KoHCTpyMpoBaHe CUCTEMbl YCUNEHUs: NOAroToBKa nosepxHocTu 6eToHa, nepe-
fava Harpysku Ha ycurneHue, ycnosus onupaHus oboiiMbl, 3aliUTa meTanna oT Koppo3um
nT.A.

Npumep pacyera Ne 7.2. YcuneHue LEHTPanbHO CXAaTOW KOSMOHHbI METansjM4eckon
obowmon .
WcxoaHble faHHble: pa3Mepbl nonepevHoro ceveHus konoHHbl 300x300MM, BbicoTa

staxa 3.6, 6eToH Tsxenwt knacca C12/15 ([, =8Mlla), apmuposaHue -4@14S400
(A, =616mm", f,, =365MIla).Mocne PEKOHCTPYKUNM Ha KOMOHHY GyaeT AeicTBoBaTh yCU-
nve N, =1000kH .

1. Onpeaenum HecyLylo CNOCOGHOCTb KONMOHHDI (CM.Npumep 7.1~ Ny, =634.93kH).

T.k N,; =1000kH > 634.93kH TpebyeTcs ycuneHne KONoHH.!.

MpoekTupyem ycunue 3 metannuyeckon o6onmsl. MpuHruMaem BepTukanbHbIe CTOMKW
u3 yronka 4 L 50x50x4 no OCT 8509:
A, =4-389=1559mm", y, =13.8Mm,c=9.9mm, R, =440MIla, a nonepeyHbie NNaHKK U3 No-

nocosoi ctanu — t=5Mm, b=60mm>0,75b,, =0,75-50 =37,5mm(f,, =159MI1a).
2. Onpeaenum HecyLyto CNOCOBHOCTb YCUNEHHOW KONOHHbI:
Neg =0A, S,y + A Sy + 4, 04" fr4.00) =0.672:[300° -8+616-365+1559-440] =
=1095.89-10' H =1095.89H,

Tk N, =1000kH < Ny, ., =1095.89kH(+9.6%) . Hecywan cnocobHOCTb YCUNEHHOW KONOHHbI

obecneveHa.
3. MpoBepuM NPOYHOCTL ANEMEHTOB MeTannyeckon o6onMbl:

2 Aoy (b+h)-100 _2-5-(300+300)-100
H-h-b 1-300-300
LWar nnaHok A.6. He Gonee, T.K. 40-i=40-9.9=396mm, u He 6onee b(h)=300Mm.

MpuHumaem S=300mMM. YcnoBHas nonepeyHasn cuna gns anemenTa u3 ctanu C38/23
V, =020 4, =020-389=0.78kH.

Ycunue cpesa nnaHku onpeaenuTces:
p o Vi 780-(300+2.235)

TK S= =320MmMm .

=0.91kH.
s 300
§_05V,-S_05.780-
M= de S_ 03 7820 390 _ S8500£7 - wum = 0.06kH - .

w, =M ¥y 80000:0.95 5 1) 6 rm < L0 2360 _ 3000
R 7, 2351 6 6

m

MpuHsATOE CeYeHUe NNaHkn JOCTaTOUHO.
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4. OnpeaenuM napaMeTpbl CBApHOrO WBa nnaHku k yronky. MpuHumaem kaTeT wea
k; = 4mm, anextpon 342.
Hanpspkenus B wee oT cpesa u uarnba onpeaenuTca:

PO S \ N YRSy
k,-B,-b, 4-0,7-60
o=Ma 6000 _ s 1 rita;
W, 1680

a
W, =T +0° =[5,42 +35,71° =36,12Mlla,

1K 0=3612MIla<y,¥, - R, =0.95-0.8-180 =136 8MITa.

MpouHoCTbL CBapHOro WBa obecneyeHa.

Bonpochi AnA caMOKOHTpons
1.Kakue BapuaHTbl yCUNEHWUA UCNONb3YIOT NPU YCUNEHUN CXKaTbIX ANIEMEeHTOB?
2.Kakue (pakTopbl yuUTHIBaIOTCS NpU BbIGOPE KOHCTPYKTUBHOTO PELLEHUsI yCUNEeHna?
3.Kak obecneuntb COBMECTHYI0 paboTy KOHCTPYKLMK U YCUNEHUS U3 XenesobeToHa?
4.Kak o6ecneunTb COBMECTHYIO paBboTy KOHCTPYKLWU U yCUNEHNA u3 metanna?
5.Kakune KOHCTPYKTUBHbIE TPEOOBaAHUR AOMKHLI BLINMOMHATLCA NPU YCUNEHNN CXKaTOro
anemeHTa o6o1mMon U3 xxenesobetoHa?

6.Kakne KOHCTPYKTUBHble TpeboBaHWUA A0MKHLI BLINOMHATLCA NPU YCUNEHUM CKATOro
anemeHTa oboiiMon U3 metanna?

7.Kak yunTbiBaloT Melomnecs aedekTsl U NOBPEXAEHNS NPU pacyeTe YyCUNeHua?

8.Kak yuutbiBaloT npu pacyeTe acdeKTUBHOCTL paboTbl yeuneHus?

9.C kaxo# Lienblo NPOU3BOAUTCA pas3rpy3ka ycUnuBaeMom KoCTpyKUumn?

10. Hasosute MeponpusaTus no obecneyeHuo A0NrOBEYHOCTU YCUNEHHOW KOHCTPYK-
uum.
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TEMA Ne8 YCUNEHWE XENE3OBETOHHbIX KOHCTPYKUWA
C UCNONb3OBAHUEM HANPATAIOLLIEIFO BETOHA

MepeyeHb paccMaTpuBaeMbIX BONPOCOB:

8.1 OkoHOMMYeckas uenecoobpasHoCTb U 06nacTb NpUMeHeHus Hanpsratowero 6eTo-
Ha (c.6-12 [34]).

8.2 MpuMepbl NpaKTUYECKOro UCNONbL3OBaHWUA Hanpsraowero 6eToHa npu ycuneHuu
(c.133-139 [34]).

8.3 TexHonornueckue ocobeHHOCTH BbinonHeHus pabor (c.139-156 [34]).

8.4 PexomeHaauuu no BbiNONHeHUto onepaumii (¢.152-158 [34]).

8.1 JxoHOMMUHYECKan Lenecoobpa3HOCTb
u obnactb npuMeHeHus Hanpsratouwero 6eroHa

Llenecoo6pa3sHocTb npumeHeHus Hanpsraiowero 6etoHa 6asvpyeTcsa Kak Ha ero
CBOWCTBAX, TaK 4 Ha nonyyaembix agpdekTtax (cMm. puc. 8.1). Monyyaemblit achcekT AoCTU-
raeTcs 6naroaaps UCNONb3oOBaHWIO Hanpsratowero uementa (HU,), a uMeHHo:

e cTpykTypa 3artBepaeswero HL| umeer ¢ubpoobpasHyio CTpyKTypy, Xxapakrepuayio-
L{yIOCR BbICOKOW NPOYHOCTHIO HA PaCcTAXEHWe, BOAOHENPOHULAEMOCTHIO U CTOWKOCTBIO K
arpeccuBHbIM BO3AEHCTBUAM;

e XapakTep NopoBOro NPOCTPaHCTBA, NO CPaBHEHWIO C NOPTNAHALEMEHTOM, WHON
(06BbEM OTKPBITLIX KANUNNSPHLIX NOP Ha 20...25% MeHblUe, KONMYECTBO MUKPOKanUnns-
poB (r < 0.1Mm) Ha 10...15% Gonbue;

® BLIFOAHOE BHYTPEHHEE HaNPsHKEHHOE COCTosHWE cnocobCTByeT NOBLILEHNIO CONPO-
TUBNEHNA nctTupanuio Ha 20...25%;

e cnocobHOCTL B NPOLECCE paclIMpeHus NnpeaHanpsaraTb apMartypy, He3aBucUMo OT
e& opueHTaLun B CeYEHUU, N MOAeNMpPoBaTb NNockoe NM6o 06BLEMHOE HanpseHHoe Co-
CTORHWe;

® BO3MOXHOCTb O6bEeAVHATL OTAENbHbIE 3NEMEHTLI (Kak Npu CTpouTEnbCTee, Tak W
npu ycuneHuu) B eanHoe Lernoe, obecneunsas HanpsHXXEHHbIA KOHTaKT B COeANHEHMNN.

AKTVBHas ponb Npu yCuneHuu |
]

namereHue HOC . w BKIIOYeHue B paboTy

COBMECTMMOC \-OAHOPORHOCTS
MaTepuanos BeToH Ha HL| ceveHns

MAEHTUYHOCTb HWXeHWe 3aTparT Ha
XapaKTepucTuK 3KCnnyaTaumio

HonroseyHocTb

PucyHok 8.1 — Ocob6eHHOCMU UCTIONb308aHUSA Hanpsi2aouje2o 6emoHa npu ycuneHuu
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B peanbHbiX KOHCTPYKUMAX U COOPYXEHUsX ucnonb3osanue HL| nossonser (cM. puc.
8.2):

® yBENUUUTL NNOTHOCTb, MOPO3OCTONKOCTb, BOAOHENPOHULIAEMOCTb, UCTUPAEMOCTD,
KOPPO3WUOHHYIO CTOMKOCTb MaTepuana;

® NOBLICUTb TPELLWHOCTOUKOCTb CEYEHUN KOHCTPYKLIUK;

® 0TKa3aTbCsA OT MMAPOM3ONALUN KOHCTPYKUMIA, K KOTOPLIM NpeabsasnsioTca Tpebosa-
HWS NO BOAO-, ra3o-, 6eH30- 1 MacnoCTOWKOCTY;

® U3MEHATb CTaTU4eckue cxemMbl paboTbi KOHCTPYKLMIA NOCPEACTBOM OGBbEANHEHUS X
B €AVHYI0 MOHONUTHYIO CUCTEMY;

e obecneuntb Ge3ycnosHoe BkIlo4eHMe B paboTy KOMNOHEHTOB yCUNEHUA AedeKTHO!
KOHCTPYKLMK;

® NMONy4YUTb Xene3o6eTOHHYI0 KOHCTPYKUMIO C NNOCKUM UN OBBEMHBIM BHYTPEHHUM
npeABapUTENbHO CO3AaHHBLIM HANPSAXXEHHLIM COCTORHUEM.

1 CospgaHnue Boao- u 6eH3oHenpoHULAeMOCTH \
2 HOBbIl;JeHMe TPELMHOCTONKOCTH \
\ 3 \ YsenuyeHne Mopo30CTONKOCTH \\
BeTtoH \ 4 \ MpeaHanpsixeHne apmaTypbl \
! \ .

Ha ocHoBe| 5 \ 3awmra oT Koppo3uu

L L
[
1

|
MATEPVANOB }

Hanpsraio- :
u.lerg ’ / YnyJweHve kavyecrsa 7
/ / KOHCTPYKUUA J"

Luemenrta / 6 /YCuneHMe CTPOUTENbHBLIX KOHCTPYKLIMM /
/
/

/ 7 / BntoueHue ycuneHus B paboTy /
/ ~8_ "ObbeauHeHne CO0PHbIX ANEeMeHTOB
B €MHYI0 MOHOIUTHYIO CUCTEMY
9 YBesnvyeHue nctupaemocTu /

PucyHok 8.2 - Ahpexm npumeHeHun Hanpsizarouie2o 6emona

B Hacroswee Bpems B npakTuke GETOH Ha HanpAraloWweM LEeMEeHTe UCNonb3yeTcs B
Tpex HanpaBneHusx:

o Ans obecneyeHns rmaponu3oNaLMn COOPYXEHMN;

® ANs KOMNEHcaLuuy ycaaku B 6eToHe;

® ANA NONYYEHNA PACYETHOTO CAMOHANPSHIKEHNS B KOHCTPYKLMM.

B Pecny6nuke Benapyck B 1983 roay Ha MO «BonkoBbickuemerTowmndep» 6bin oc-
BOEH BbiNYCK HanNpAralowero ueMeHTa C BbICOKOW 3Hepruelt camoHanpsieHWs CornacHo
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TY 21-20-18-80 «lemeHnT Hanpsraiowmit HL-20. TexHudeckue ycnosus». bonee yem 50-
NETHWIA ONbiT NPUMEHEHWA Hanpsraiowero 6eToHa Ha npakTuke NOATBEPAUN €ro 3KOHO-
Muueckyio uenecoobpasHocTb (cM. Tabnuuy 8.1).

Tabnuua 8.1 — MpakTu4eckuin onbIT NpUMeHeHns 6ETOHOB U pacTBOPOB Ha ocHose HL|

" Hosoe

PeMoHT
cTpom-
O6nactb NnpuMeHeHus TenbeT- (ycu- [AocTturaemas uens
nexHue)
BO
1 2 3 4
JKunbie ¥ NPON3BOACTBEHHbIE 34aHNUA

1. XXunsle goma — o6beMHble 6no-
KM TMNA «KONNaK»

2. Xunble goma — 6e3pynoHHbIe
KpOBNM

3. Mpoun3BoACTBEHHbIE 3AaHUA

+

+

O6ecneueHmne TPELMHOCTOUKOCTN
O6ecneueHune BOgOHENPOHULIAEMOCTH

O'rcy'rt:'raue WBOB, O0TKa3 oT ruapounsons-

- BUGpoNpecoBaHHas OTAErNkKa TOH-
Henew, WBbl, TPaHLWENHbIE CTEHbI
2. BeaHanopHble U HU3KOHANOPHbIE
TpyBGonposoabl — TPY6b!

3. MocTbl — NNUTLI NPOEe3Xen YacTu

4. EMKOCTHbIE COOPY>XEHUSI — CTEH-
KW, AHULLA, LWBbL!
5. A3poapOMbI — NOKpbLITUE

6. TexHonorn4yeckmue CoOpyXeHus
B arpeccuBHOW cpeae
7. Doporu — 6eToHHOE NOoKpbITHE

8. dyHaameHTsl Noa o6opyaoBanue
9. Moa3eMHblE Nepexoabl

10. MenuopaTtusHbie kaHans! - 06-
nuuoska

- nonbl + +  |ummM, NOBbILEHUE UCTUPAEMOCTH
- yHAAMEHTHbIE NNUTHI
4. )Kunble AoMa — 3NeMEeHTb! MOK- + +  |Obecnevenune rugponsonsumm
PbiX NOMELEHUIA
5. MNpoun3sBoaCTBEHHbIE 3aaHUS- + + Co3aaHne MOHOMUTHOMN KOHCTPYKLMK
nokpbiTUs (060N0UKM)
6. MPOM3BOACTBEHHbIE 3faHNA — + +  |CoapaHue GeH30-, MacnoHenpoHuLaemo-
rapaxu (nonbi) CTW, OTKa3 OT TMAPOU3ONALMMN
7. NepeKpbiTUSA U NOKPLITUS U3 + +  |OBbeanHEHUE B MOHONUTHYIO KOHCTPYK-
MENKOPA3MEPHbIX 3NEMEHTOB Um0, yBENUYEHUE Hecyliien cnocobHocTn
CnopTuBHbIE COOPYXKEHUSR
1. BacceHbl — BaHHbI COOpHO- + +  |OTKas oT ruapon3onsuMn, BOAOHENPOHU-
MOHONWUTHbIE U MOHOMWUTHbIE L4aemocCTb
2. CnopTtusHble nons — GecwosHbie + +  |CHuWxXeHue konuyecTsa
oxnaxaatolue nNnuTol WBOB, OTKA3 OT rMAPOM3ONALNN
3. TpubyHbi + +  |OTKa3 o1 rugpousonaumm
VH)XEHEpHbIE COOPYXEHUs
1. Metpo + +  |BoAOHENPOHULAEMOCTb, TPELYUHOCTON-

KOCTb

TpeLmnHOCTONKOCTb, BOAOHENPOHULIae-
MOCTb

OTcyTcTBYE WBOB, OTKA3 OT MUAPOU3ONS-
uum

ObecneyeHne MOHONUTHOCTH, TPELLUUHO-
CTOMKOCTW, BOAOHENPOHULIAEMOCTH
MeHbLuie WBOB, yBENUYEHWUE AONTOBEYHO-
[a¢]

3awuTa oT Koppo3uu,

repMeTU4HOCTb

MeHbLue WBOB, yBENUYEHUE AONTOBEYHO-
cT!

MOHONUTHOCTD,

npejHanpshHKeHue apMaTypbl CTbIKOB
OTKa3 0T rMApPOU30NALMUU, BOAOHENPOHM-
uaemMocTb




8.2 MNpuMepbI NPaKTUYECKOro UCNONL3OBAHUA
Hanpsrawouero 6eToHa npu ycuneHum
B tabnuue 8.2 npusepeHbl OTAENbHLIE KOHCTPYKTUBHLIE PELUEHUA YCUNEHUN KOHCT-
PYKUMIA, JOCTUraemas uenb 1 MexaHu3M B3auMOAENCTBUA Hanpsaralowiero 6eToHa ¢ ycu-
NMBaEMbIM 31IEMEHTOM.

Tabnuua 8.2 — KOHCTPYKTUBHbIE peLUeHUs YCUNEeHUst Hanpsralowmum 6eToHoOM

Cxema ycunexus

1 NosbiweHue Hecyuwen cnocobHocTk:
1-KMpNUUHan cTeHa;
2-ycunusaemas nnuTa;
3-6eToHHan 3arnyuika;
4-apmaTypHbIf kapKac;
5-npoém B cTexe;
6-BbipyBneHHas nonka;
7-Hanpsraiowmin 6eToH

- = 8,9-Hanpsiraiowmit KOHTaKT

Cxema ycunexus

2 - MoBblweHue Hecyten cnocobHOCTH,
) UCTUPaEeMoCTH u BOAO-, Genso-,
@z rasoHenpoHULIAeMOCTH:

1-nycToTHas nnuta;
2-apmaTypHas ceTka;
3-KOHTaKTHas NOBEPXHOCTb,
4-apmaTypHbIVi Kapkac;
5-Hanpsraiowun 6eToH;
6-HANPSHKEHHBIN KOHTAKT;
7-kMpnNuYHan Knaaka;

&) 8-6eToHHas npobka

3 MoBbilweHNe XECTKOCTU NEPEKPLITUR:
1-%/6 Banka,;

2-NyCTbiHHbIE 6NOKY;
3-kapkac 6anku;
4-Hanpsiralowumn 6eToH;
5-HanpsbkeHue apmartypbil;
6-HaNPSHKEHHBIN KOHTAKT

72



MNoBbiWweHWe Hecylen cnocobHocTH,

BKNIOYEHUe ycuneHus 8 pabory,

npeAHanpshkeHne apmaTypbl:
1-pebpucTbie NNUTLI;
2-Hanpsratowui 6eToH;
3-apMatypa ycunexus;
3a-npeaHanpsikeHne apmarypei;
4-HanpsXEHHbIA KOHTAKT;
5-noaroToBKa NOBEPXHOCTU

Mpoaomkexue Tabnuubl 8.2
4

MoBbiweHue Hecylen CnocCobHOCTH,
MUCTUPAEMOCTH, OTKa3 OT U3ONALMK:
1-MOHONUTHaA NNUTa;

2-kanutenb;

3-KONOHHa;

4-yrnybnexus B nnute;
5-aHKep;

6-Hanpsiraiowmii 6eToH;
7-apmaTtypa nnuTbl;
8-apmatypa ycunexus;
9-KOHTaKTHas NNOCKOCT;
10-Hanpsiralowmin KOHTaKT

MNoBbiweHue Hecyllein CnocobHOCTH,
BKNIOYEHUE ycuneHus B paboTy:
1-6eToHOHacoc;
2-6eToHoBOA;
3-ycunusaemas onopa;
4-nanpsiraiowui 6eToH;
5-apMatypa yCuneHus;
6-HaNPsYKEHHDBIA KOHTAKT;
7-8043;
8-npegHanpsxéHHas apmaTypa

MosbileHne HecyLen cnocobHocTy,
BKNIOYEHWE ycuneHus B pabory:
1-KONOHHa;
2-cbyHaaMeHT;
3-Hanpsraiowmi 6eToH;
4-apMaTypa yCUNeHus;
5-apmartypa cyHAaMEHTa;
6-cBapka;
7-6eTOHHasA NOArOTOBKA;
8-yNNOTHEHHbIN FPYHT;
O- HaNPSHKEHHLIN KOHTAKT
9a-npeaHanpsxéHHan apmarypa
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OxoH4yaHue Tabnuubl

8 MoBbilweHne Hecywen cnocobHOCTY,

L & BKNIOYEHNE ycunewus B paGory:
1-ycunuBaemMasn KOnoHHa,

2-meTannuyeckas onanybka;

3-anemeHTbl onanybku;

4-cBapka;

S-Hanpsraowmi 6eToH;

6-pacTsikerune onanybku;

7-HanpsXEHHbIA KOHTAKT

MoBbilweHue Hecywein cnocobHoCcTH,
BKJIIOYEHME ycuneHus B paboty:
1-ycunvBaemas KONoHHa;
2-apmatypa KONOHHbI;
3- apmaTypa ycuneHnums;
4- Hanpsralowm 6eToH;
5-noaroToska NOBEPXHOCTH;
6- HaNPSHKEHHBIN KOHTAKT;
7,8- npepHanpsxEHHan apMaTypa;
9-cBapka;

8.3 TexHonornyeckne 0COGE@HHOCTU BbINONHEHUA pador

Hanpsrraowun yemeHT 0THOCUTCA K crneuuanbHbiM Matepuanam u TpebyeT BbinonHe-
HUSA paga cneumduyeckux TpebosaHui.

O6nacTe NPUMEHEHUS B KAYeCTBE BAXKYLLErO:

- 6e3 CTPyKTypHbIX HanpsxeHuit oT ycagku (HL-10);

- C NONy4YeHNEM BHYTPEHHUX HanpsHKeHW CKaTUR (CaMOHaNPsHXKEHUS) Pa3nNnUYHON MH-
TeHcusHocTn (HL-20, HL-40).

XapaKkTepucTUKU HanpsraLero UemeHTa npueefeHsl B Tabnuue 8.3

Tabnuua 8.3 — TexHuyeckue xapakrepuctuku HL,

Moka3satenw B cootseTcTBuM ¢ TY 21-20-48-82 (ans HL-10)

TY 21-20-18-80 (ans HU-20 n HLI-40) FL-10 | HLE20 | HA4G
Mpeaen npouHocTn npu cxaTtumn, MMa (He meHee) B Bo3pacTe 1/28
CyTOK -140 | 15/50 | 15/50
MNpeaen npoyHocTv npu uarube, MMNa (He mexee) - 6 6
CamoHanpsiketue, MMNa (He menee) 1 2 4
JuneiHoe pacwupenue, % (He Gonee) 1 2 25
Hawano cxsaTbiBaHus, MuH (He paHee) 15 30 30
KoHeu cxsarbiBanus, yac (He noagHee) 6 4 4

1. XapakTep1CTuku aaHbl B BO3pacre 28 CyToK.
2. KoHnTponb cooTBETCTBUS NOKasaTene obsisateneH.

MpumeHeHne Hanparaowero LieMeHTa B N3AenusX C AOMKHOA OTAaYe# pekoMeHayeT-
Csl NPOU3BOAUTL C YH4ETOM AiaHHbIX Tabnuubi 8.4.
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Tabnuua 8.4 — PekomeHayeMasi HOMEHKNaTypa U3aenui, KOHCTPYKUUMA, COOPYXEHWA

PasnosuaHocTs HLU, mapka
6eToHa N0 CaMOHANPSKEHUIO

Bua o6vekTa

Aocturaembini acpekt

HU-10
TY 21-20-48-82
S;0.6 po S;2

O6BEMHO-6nOYHOE AOMO-
cTpoeHue, COOpHbIe aneMeH-
TOB CUNOCOB, EMKOCTEN, ra-
POM3ONALMOHHDBIE NMOKPLITUS B
MaccoBbix COOPHbIX U MOHO-

NIUTHBIX M3RENUAX U KOHCT-
pyKuusix (B3aMeH NopTnaHAa-
uemenTa), Tpybbl 6e3Hanop-
Hble, ycuneHue xenesobeto-

Ha NpW PEKOHCTPYKUUM 06b-
€KToB

YBenuueHue BOAOHENPOHU-
LAeMOCTH, TPEeLLIUMHOCTONKO-
CTH, CokpalleHue pacxoaa
ueMeHTa, apmartypsbi (B 6e3-
HanopHbix Tpybax), cokpatye-
HUe UMKNa NPOAOIMKUTENbHO-
cT1 TepmoobpaboTku, yckope-
HUe BBOAA COOPYXEHUNA B 3KC-
nnyartaumio, ysenuyeHue aon-
rOBEYHOCTHU KOHCTPYKLWWA

HL-20
TY 21-20-18-80
S;0.6 ao S;2

Tpy6bt HU3KOHANOPHbBIE U
6e3HanopHble, EMKOCTHbIE,
NoA3eMHbIE KOHCTPYKUUA BCEX
BWUAOB, TOHHENWU METPONONK-
TeHoB, 6e3pynoHHble KpoBNK,
Nonbl NPOM3AaHUNA, NOKPbITUS
aBTOAOPOXHbIX MOCTOB, 3KC-
nNNyaTUpyeMbix KpOBENb M
cnopTcoopyxeHui (6eroebie
A0POXKU, TPUOYHBI CTaaMUO-
HoB), 6acceitbl

WcknioueHue Bcex BUAOB rua-
POM30NALNK, 33LUUTHBIX CTE-
HOK, COKpaLLeHUe CpOKOB
CTPOUTENbCTBA, YCKOpeHue
nycka o6bekToB B 3kcnnyata-
umMIo, yBENM4YeHue cpoka
cny»6Gbi COOPYXKeHUI, NOBbI-
WeHHas KOPPO3UOHHAsR CTON-
KOCTb, CyLLIECTBEHHOE COKpa-
Li{eHne pacxoA0B Ha TEKyLLYIO
3KCNNyaTaumio KOHCTPYKLUM

HU-40
TY 21-20-18-80
S,1.5 u Bbie

Tpy6st HANOPHbIE U HU3KOHA-
NopHble, AOPOXHbIE, a3po-
APOMHbIE NOKPbLITUS, pesep-
Byapb! agnametpom 6onee 30
M, KOHCTPYKLMM NOA AUHAMM-
YecKue Harpy3sku, CTbiku eM-
KOCTHbIX COOPY)XEHUH, Noa-
3EMHbIX KOHCTPYKWMIA, cBop-
HO-MOHONUTHbIE NEPEKPbITUS

YnpouieHue KOHCTPYKLUM,
TEXHONOMMKU, NOBbILLIEHWUE
TPELUMHOCTONKOCTU U CTENEHU
c6opHOCTH, CoKpaLleHue Cpo-
KOB CTPOUTENbLCTBA, Nycka
06beKToB B akCcnnyaraymio,
WCKIIOYEHME A POU3ONALIMK,
BO3MOXHOCTb YMEHbLUEHUSI
ceyeHun u pacxoaa 6etoHa

TexHu4eckne xapakTepucTuku 6eToHa C NPUMEHEHWeM Hanpsralwero LueMeHTa (Ha-
npsratowero 6eToHa) npuseaexsl B Tabnuue 8.5

Tabnuua 8.5 — XapakTrepucTuki Hanpsrawowero 6eToxa

Knaccbl u Mapku Hanpsaratwouwlero 6eTtoHa

Knaccbl No Npo4HOCTH Ha CxaTne

C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C45/50 [ C50/60 [ C55/67 | C60/75

2 Mapxu NO CaAMOHaNpsXXeHUto
S,06 | S,08 | S0 | S1.2 [ S,1.56 | 5,20 | S,25 | 5,30 | S,4.0
3 Mapkyu No MOpPO30CTOWKOCTH
F200 T F300 I F400 T
4 MapKu no Bonouenponuuaemocm
>W12

F500

Mpy BBINONHEHUN PaBOT HEOGXOANMO OCYLLECTBNATL: KOHTPONb KauecTsa npu NPUEM-
Ke, repMETUYHbIE YCIIOBMA XPaHEHWUs, KOHTPONb A03MPOBaHNUA BOAbl, COBNIOAEHNe perna-
MeHTa B npouecce Habopa NpouYHoCcTH. B kauectee npumepa npuseaém ycunexve nepe-
KPBITUS U3 MOHONMUTHOO BeToHa (CM. puc 8.3) U peKoMeHaauun No BLINOMHEHUIO onepa-
LN,
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[octuraeman uenb: ysenuuexue He-
cylle# cnocobHOCTH; NOBbILLEHUE YPOBHA
6 MCTMPaeMOCTH; co3paHue Boao-, 6eHso-,
= ra3oHenpoHULIAeMOCTH; OTKa3 OT AONONHU-

= FrmT e — ~ K .
//1////// Z (/ 7,72, 7, 7 TeNnbHOW N3oNauun
>V

7
i S h
7, 7
%\'— L Y ‘%

1 - 2naeHan barnka, 2 - emopocmeneHHas 6anka, 3 - MOHOrIUMHas nnuma, 4- KOHMakmHas
noeepxHocms, 5 - apmamypHas cemxa, 6 - cnoli u3 Hanpsieaowe2o 6emona,
7 - HanpsXxEéHHbIU KoHmakm, 8 - npedHanpsixéHHas apMamypa,
9 - aniopa cobemeeHHbIX HanpaxeHull (CaMOHanpPsIKEeHUs)
Pucyrok 8.3 — YcuneHue nnumsi MOHOJTUMHO20 NEPexpPLIMUS
0OHOCMOPOHHUM HapaluSaHUeM CeYeHUs Hanpa2aowum 6emoHoM

8.4 PexomeHAaaumm No BLINOMTHEHUIO onepauui

+ Mpou3BoaANUTCA NOMHas pa3srpy3ka yCUnMBaeMoro y4acTka MOHOSNIUTHOIO NEPEeKPLITUS.

¢ MoBepxHOCTb YCuNnBaemoit KOHCTPYKUMK A0MkHA GbiTh NoaroToBnexa.

1.Yaansetcs oaHum 13 cnoco6oB ¢ noBepxHOCTH Cnowt 6eToHa, NOKPbITbIA TpewnHa-
MU, PbiXMbii, OCbINAIOLUACS, 3arPA3HEHHBIN HETENPOAYKTAMU, MacNaMn U ApyrumMu xu-
MUYECKM aKTUBHLIMW BELUEeCTBaMK, Hanuuue KOTOPbIX CHWUXAaeT cuenneHwe marepuana
ycuneHus ¢ 6eTOHOM ycunvBaemoit KOHCTPYKLUK.

1.1.Mexanuyeckuit cnocob — moryT GbiTb MCnOnb3oBaHLI nepgoparop, NECKOCTPYA-
HbiWi annapar, MeTannuyeckue WETkM, BOAA NOA AaBNEHUEM.

1.2.Xummseckui cnocob:

a) ecnu NOBEPXHOCTb NoABEpranach BO3AEWCTBUIO KUCNOWA arpecCcuBHOW Cpeabl: Npo-
MbiTb YUCTOW BOAOM, HEWTPANM3oBaTh CPEAY LUENOYHbIM PacTBOPOM unu 4...5% pacrTso-
POM KanbuveBon COAbl, NPOMbITL BOAOM;

6) Npu HanuuMKU MacnAHbIX WK XUPOBLIX NATEH Ha nosepxHocTu: coctas CA(CN) no
TY 6-10-1088-76 CL (auokcuH — 50%, Genzon — 30%, cnupt 3TunoBbl — 10%, aueToH —
10%).

1.3.Tepmuyeckoe Bo3aeicTBMe — C NOCNeayoLlen MexaHM4eckon AopaboTKon.

2.Ypanute € NOBEPXHOCTH CXATbIM BO3AYXOM pa3pyLUeHHbIH 6eToH.

3.llepexoBaToCcTb NOBEPXHOCTU (€CTECTBEHHAA WNU NONyYEHHAs MCKYCCTBEHHbLIM
cnocobom — Hanpumep Haceuka) AOMKHA UMETb BbICTYNbl NWGO BNaavHbI pasMepoM He
meHee 10 MM, paBHOMEPHO PacnoNOXeHHbIe NO NowWwaau.

¢ YCTaHOBUTb apmaTypHble CeTKy.

¢ MNoabop cocraBa HanpsraloLlero LemeHTa u Hanpsralowero 6eToHa ¢ uKkcuposaH-
HbiMU XapakTepucTukamm (cMm. Tabnuuy 8.6).

Tabnuuya 8.6 — XapaKrepucTukvm Matepwanos

Mokasatenu Liessedr S
HU-20 Sp1.5
Mpeaen npoyHocTu npu cxarumn, MMa B Bospacre 1/28 cyT. 15.0/40.0 10.0/40.0
CamoHanpshxenue, MNa B Bo3pacre 28 cyT. 2.0 12
NiuHenHoe pacwupenue, % B BospacTte 28 cyT. 20 1.2
Hauano cxsarbiBaHus, MUH (He paHee) 30.0 30.0
KoHeu cxBaTbiBaHWM, Yac (He noagHee) 4.0 4.0

76




¢ B cnyyae npon3BoacTBEHHON HEOGXOAMMOCTH YBENUUMBATL BPEMS XU3HEAEATeNb-
HOCTW GETOHHOA CMEeCU PEeKOMEHAYETCS BBEAEHWEM nnacTuduumpylowein aobasku unm
MCNoNb3oBaHWEM METOAA NPEABAPUTENbHOK YaCTUMHOW rmapaTaLuu.

¢ MpuroTtosneHne 6ETOHHOW CMECH 1 YKNAAKa Ha YBNAXHEHHYIO NOBEPXHOCTb.

¢ Pexum TBepaeHus Hanpsrawowero 6eTona obecneunTs No cneayowlen cxeme:

a) 6e3 AONONHUTENbHOrO YBNAXHEHUSt C YKPbITUEM MaTepuanoMm, He AONYCKaloLWUM
ncnapeHuve Boabl A0 AOCTWKeHUA 6eToHoM npouHocTu 7+10 MIMa B TeueHumn 1 cyTok (npu
t=15...20°C), 2...4 cyTok (npm t=5...10°C);

6) C yCTPOMCTBOM AONONHUTENBHOTO YBAAXHEHUS (B YCNOBMAX NONWBA, AOKAEBAHUS U
T.A.) AO OKOHYaHURA NPOLECCa CaMOHaNPsHKEeHUs B TeueHne 14 CyTok.

¢ KOHTpONb NPOYHOCTHLIX, AEPOPMATUBHBIX U AHEPreTUYECKUX XapaKTePUCTUK Hanps-
ratowjero 6eToHa Ha Bcex atanax nponasoacTea pabor OBA3ATENEH.

Bonpochki Ansi CaMOKOHTpons

1. OBocHyWTE IKOHOMUYECKYIO Lienecoobpa3HOCTb NPUMEHEHUA Hanpsratowero 6eToHa.

2. Onpepenute obnactb NnpuMeHeHus Hanpsraowero 6eToHa ¢ y4€ToM ero BO3MOX-
HOCTEMN.

3. YUem 06bsICHUTL aKTUBHYIO PONnb Hanpsratowero 6eToHa npu ycunexmn?

4. Nepeuncnurte NONOXWUTENbHbIE W OTPULATENbHBIE ACNEKTbl NPUMEHEHWS Hanps-
raiouiero 6eToHa npu ycuneHuu.

5. Kak BnusieT HanpskEHHbIA KOHTaKT MeXay aneMeHTamu Ha paboTty yCUnNeHHON KOH-
CTpyKUun?

6. MoOXHO nM ucnonb3oBaTb Hanpsralowmin 6eToH Npu yCUNEHWN KOHCTPYKUMA noAa
3eMnéi, Noa BOAOW, UHKEHEPHbLIX BOOPYXEHWIA.

7. Kakue cneuuduueckme xapakrepucTuku Hanpsiraiowiero 6eToHa bl 3HaeTe?

8. Mouemy HeO6XO0AUM KOHTPONb NapaMeTPOB Hanpsraowero LemeHta u 6eToHa?
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TEMA Ne9 YCUNEHUE XXENE3OBETOHHbLIX KOHCTPYKUUHA C
W3MEHEHWEM HANPSXXEHHOIO COCTOAHUA

NepeyeHb paccMaTpUBaeMbIX BONPOCOB:
9.1 Cnocobbi M3MEHEHNA HANPSHKEHHOTO COCTOAHUA (CM. C. 141-147 [38]).
9.2 Yeunenue wnpeHrenbHor 3atsxkoid. Mpumep pacyeta 9.1 (cm. c. 147-151 [38)).

9.1 Cnocobbl M3MEHEHNA HAaNPSHKEHHOro COCTOAHUA

Co3paHne npeABapUTENbHOTO HaNPsXKEHUR B 3NEMEHTaX YCUNEHUs pPaBHOCUILHO
NPUNOXEHUIO AONOMHUTENBHOrO YCUNKUA K pacCMaTpuBaeMoi KOHCTPYKUMM, MOAENUPYIO-
Weh NHoe Hanps)KeHHOe COCTOSHUE B CeueHUn. B TO xe BpeMs OHO MOXeT co3aasaTb yC-
NOBUA ANRA «BKIOYEHUA» YCUNneHus B pabory.

Ha npaktuke ucnonb3ayloT ropu3oHTanbHLIE UMW LWNPEHrenbHbie 3aTsXKU, NpeaBapu-
TeNbHO Hanps)KEHHbIe PacnopKu, 3aTsbkku W XOMyTbi. Ha pucyHkax 9.1...9.3 npuseaeHbl
HEKOTOpbie NPUMEpb! UX KOHCTPYKTUBHOMO PELLIEHWUS.

ozonennas apmamypa (xnacca $400)

o~ -
apMamypHsie Kopomsiwy, 3amaxKa YcuaeHua u3 apMamypHou cmany
npuBapennsie Kk o2onenHou apmamype kracca S400, wazpemas do 350-400°C u
npubapennas k apmamypHsiM Kopomsiwam )

al

padoyas apmamypa
\

apMamypHsie Kopomswy

1
™ goam uau wnunska,

3amaxKa ycunenus / eaixa npubBapennsie K 3amsaxxe

ynop (ydpams, nocne HaAMAXEHUS U
npubapku 3amaxxu)

a) ¢ HaTsaxeHueM raiskamu; 6) c HarpesoMm; B) C HarpeBoM Ha ynopbl
PucyHok 9.1 - Ycunenue uzzubaeMbix 3 4moe 3amsikKou
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‘ ‘
KOCHIHKY cmaxHsie doamsi
al
3amaAxKa Ycunenus ~naacmunsl ¢ omBepcmusmu a8 Sonmob uau
@nanus, npubapernsie x BemBam 3amawxu
3amaxxa ycw’iwv /
5) 29 11 22
cmAxHoU xoMym
cmAxXHaa Mypma
Bapuaxm 1
8)

Bapuanm 2

3amaAXKa ycunexun

a)]’\' ‘/‘[

\ -1 wbennep unu KoHcMpyKuUS
3amaxxa ycunenus cBapennas u3 cmansro2o nucma
.'l /\/ ( ycmanobume Ha pacmbope )

tmansrsie nnacmuns [ Bcmabums
[l naocne Hamaxenus samsxex, cbapums
Mexdy codol u wbennepamu )

'_f wbennep unu KOHCMpYKYUA
npudapeyya A 2auxka cbapemmn U3 cmaneHoco aucma

HamaxHoU 8onm
npuBapennas kpyznas npoxnadxa

a) co cTsxHbIMU GonTamk; 6) CTArMBaHUEM XOMYTOB;

8) C MCNONb3cBaHUEM MydT; r) C ucnonb3oBaHuem GonTos
PucyHok 9.2 - Ycun usaubaeMbix 06 3amsKKol
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a) WapHNUPHO-CTEepXHEBOM Lenbio; 6) npeaHanpsHkEHHOW 3aTSHKKOW M3 apMaTypbi
1-wapHUpHO-cmepXHesasn uenp, 2-HamsxHbie nodeecku; 3-ycunueaemas gpepma;
4-3amsxKa u3 apmamypsl; 5-mopueeoll ynopHsiii nucm; 6-pacnopka; 7-CmsixHOU XoMym
PucyHox 9.3 - YcuneHue cmponunbHbix hepm

)

o
Q

LinpeHrensHble 3aTAXKK YBENMHMBAIOT HECYLLYI0 CNOCOGHOCTb, Kak no HOPManbHOMY,
TaK U NO HaKNOHHOMY ceueHuio. Mocne YCTaHOBKM LUNPEHreNnbHOW 3aTSHKKN YyCUNUBaEMbIi
3NEeMEeHT NpeBpallaeTCs B CTAaTMMECKU HEONpeaenuMylo KOMOUHMPOBAHHYIO CUCTEMY M
paboTaeT kak BHELIEHTPEHHO COKaTblil. PacuéT BbINONHAETCA TOUMHBIM METOAOM (pa3pabo-
TaH H.M. OHydpueBbiM) U npubnmxeHHbiM (63 pacyeTa craTUyecku Heonpeaenumon
cuctembl). B npubnuxeHHOM MeETOAEe YCUNUBaEeMbik 3NEeMEHT UCMbITbIBaeT AencTBue
BHELWHEeN Harpy3ku u ycunuii, nepepasaembix Ha 6anky Co CTOPOHbI LUNPEHreNbHOW 3a-
TRKKM.

PacueT npouHOCTM yCUNEHHOW KOHCTPYKLMMU BLINOMHAIOT, npeanonaras, 4to B npe-
AenbHOW CTaguun HanpskeHne B apmaTtype 6anku U 3aTsxke AOCTUIHET NPeAenbHOro 3Ha-
YEeHUsi OfHOBPEMEHHO.

AnropuTMm pacuyeTa LNPeHrenbHON 3aTAXKK:

1. opmupyioT rabapuThl LLNPEHrebHOM 3aTsxku (CM. puc. 9.4):.a, b, ¢, h,¢ A _ .

2.0npepensior uarmbaowwmii MOMeHT B Oanke OT BHELWHeW Harpysku A0 ycunewus
M, nocne M,,,

3.HaszHavaloT BenuuMHy npeasapyUTenbHOr0 HanPsXKEHWUs B LUNPEHrenbHOW 3aTskke
5-9

4.OnpeaensioT pacnop B LUNPEHrenbHON 3aTsKke B NPeAEnNbHOM COCTOSIHUM:
H=(%+5” Aug) 08<08-A, T,
rae 7. =0,8 - koaduumeHT ycnosmit paBoTsl 3aTsKK.

5.0npeaensioT ycunus OT LWNpeHrens B npeaenbHOM COCTORHUM:
V=H-tangu M, =H-c.
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6.MpoBepsitoT ceveHue 6anku Ha BHeLleHTpeHHoe CxaTue npu Aercteun M, N, =H u
V npunumas: M=M_, +M;-V-d; V, =R-V.

M .
eo=f;e=eo+d—yz e'=¢e,-y+c,,

€, - 3KCLIEHTPUCUTET OTHOCUTESNIbHO rEOMETPUYECKOW OCU, NPOXOASALLEeNR Yepes U.T. ce-

YeHus.
Ycunue HaTsXeHUs 3aTSXKW CO3AAl0T: My@dTON, BMHTOM, AOMKPATOM, COnMkKeHuem
BeTBei (CM. puc. 9.4), a BenuuuHy npeaHanpskeHus no sasucumoctn H.M. OHydpuesa.

0, =64 Egy= (Vi +1-1)-E,, . TRe i=tanp= b . YKIMOH BETBYN 3aTXKKU.

(2a))
Mo=H#
T
N _Jj um.
o
Ase
=H*tan @ =H/¢'0$ [4
R R
b a ) b . a
$ 1 1
Ta
Bud A
B —
/ I————i
‘ar i i
—_—
b b )
) L )

PucyHok 9.4 — K pacyemy wnpenzenbHOU 3amsixxu

MNpumep pacueta Ne 9.1 Ycunenue usruéaeMoro anemeHra
WNpeHreNbHON 3aTAKKON
WcxoaHble AaHHbie: Ha Xene3oDeToHHYlo cTatudeckn ornpeaenvmylo 6anky ceveHvem
bxh=250x500 MM nponetom 6,0 M felCTBYET pacnpeAeneHHas Harpyska (pac4eTHas C yHeToM
c. Beca) q, = 35kH/mn., kotopas A.6. ysenuueHa Ao BenuunHsl g, = 60kH/mn. (cm. puc. 9.5).

XapaKTepucTvki KOHCTPYKUnK: 6eToH Tsokenbi knacca C16/20 (f, =10,6 MMa, @ =10), ap-
martypa 20928 S400 (f, =365 MMNa, A, =12320 MM?). [ledbeKTbl 1 NOBPEXAEHUS Y KOH-

CTPYKLUM OTCYTCTBYIOT.
1. Onpepenum 3HaueHue uarubatoLyero MmomeHTa Ao yeunenus (M,,,) u nocne npuno-
XEeHUst AononHuTenbHo! Harpyskn (M.,,) u B MOMeHT ycunenuns (M_,,, T.e. nocne pas-
rpy3ku o 15 kH/m.n.).
12 5,867

Moy =0, =35 22 150,23 kH-m,

sd3 *
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M., =q, »%’:60%:257,54 KH-M.
2 2

M., =q3~%=15~—5’36 =64,39 kH ™.

2. Onpeaenum Hecyluyto CNOCOGHOCTb 6anku NO HOPManNbHOMY CEYEeHUI0
X = A, -fy  1232.365

= =169,7 Mm.
a-f,-b 110,6-250
® 0,765 _
bn="3 =500, 0,765, >°70

S T
—shm (4 _ — 1+ =—(1-=2—=
W 0-7) Y0

®=0,85-0,008-f, =0,85-0,008-10,6 =0,765

=220 _0377<¢, =0576

Mgy =a-f-b-x-(d-0,5x)=1-10,6-250-169,7-(450-0,5-169,7) =164,2 kH-m.

Tk M,; =257,54 kH-Mm>M,, =164,2 kH- M Heobx0AUMO BLINONHNTL yeuneHue Ganku.

3. Ycunenne npoekTupyeM B BWAE LUNPEHTeNbHOW 3aTskku M3 apmaTypsl S400
(f 504 = 365 MMa, koadpduLmeHT ycrosus paboTsl 7, ,, = 0,7 ). Onpeaenum ceuexne apma-

TYPb! LUNPEHTENbHON 3aTSHKKM:
2
A= (-%)— BT —C, rie 3HAaYEHUs KOIPDULUEHTOB!

oo 2M o+ (A fc A d)-f o br(A f—A )

Ysad 'fyzdad
_ 2(257,54-10° ~1232-365-450)-10,6-250 +(1232-365)° _, o 400
0,7-3652 : :
g XAt A fyfab doy) _ 2(1232:365-10,6-250-505) _ e
FAWES W 0,7-365 :
A, =( 69525'5)-\}6955'52 ~2,86-10° = 439,66 MM’

TMpuHumaem 3atsxky U3 20185400 ¢ A_,, = 509 MM > 439,66 MM,

4. T.x. nocne BoBNeYEHUs 3aTsxKu B paboTy 6anka BOCNPUHUMAET NONE3Hy10 pacnpe-
AENEHHYIO Harpy3Ky W yCUNuA OT 3aTSKKu, NPOBEPUM €€ NPOYHOCTb KaK BHELEHTPEHHO
©KaToro anemeHTa (cM. puc. 9.6).

Ycunue oT onopHOMN peakunu 3aTsHkku B NPeaenbHOM COCTOSHWUN.

Nt = Yeaa Asas fraaa €089 =0,7-509-365-0,9361=12174- 10°H =121,74kHm,
rae tan(p=?5—4%=0,376,¢=20°36',cos¢=0,9361.

[ononHUTeNbHbIA U3rnbalowmnii MOMEHT ONpeaenuTCs:
M, ., =N, .4 €. =N, (h-y,)=12174.10° (500 - 233,75) =
=32,41-10°H-mMm = 32,41 kHm.

S 318,44-10°
Yoo A, 136,2310°
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A =A+a-A,+a-A,,, =250-500+6,45-1232+6,45-509 = 136229, 45 MM

S =b-h-(0,5h)+a A a+a-A,,, a, =250-500%0,5+6,45-1232-50 +

+6,45-509 60 = 318,44 -10° MM°

E, 2.10°
E, 31.10°

Paarpyxaiowee ycunue B Touke nepernba 3aTsxku.

Poas =N, - tanep=121,74.0,376 = 45,77 kH.
M, .=P,,-a=4577-149=68,19 kH.

MpoBEpUM NPO4HOCTb BHELIEHTPEHHO CKaToro anemeHTa HaMu N npu | =598 m.

Lot
M Msd3+Msnd (sad 2 sad 4

*0,25-5,98) = 211,52kHMm
N=N,,, =12174kH

=6,45

-<fl)=257,54 +32,41-(45,77-0,5-5,98 - 45,77 *

= N = 121, 74 " e=e,-0,5h+c=174-0,5-0,5+0,05=154m
M, =N-e=12174-154 =183,83 kHm
_ N+A,, -, _12174.10° +1232.-365

= =215,63 mm.
a-f,-b 1:10,6-250 M
X 215,63
==—=——"—=0,479<¢,, =0,576
¢ d 450 < i

My =a-fy-b-x-(d-0,5x)=1-10,6-250-215,63-(450-0,5-215,63) = 195,53 kH-m.
Tk M, =183,83 kH-M <M., =195,53 kH-M, 3Ha4UT NPOYHOCTb HOPMASILHOTO CeYeHMs

obecneyeHa.
5. BbinonHseTcs npoBepka NPOYHOCTW HAKMOHHOTO CEYEHUSA Ha NONEpPEeYHyIo Cuny ¢
Y4YETOM BIUSAHUR 3aTHKKM.

v <%le _p 60586

sad —

—-45,77 =130,03kH

[omKHO BLINONHATLCA yenosue: V,, < Vg,.

6. MexaHu3Mm BKNIOYEHUA LWNPEHrenbHOW 3aTsxkn B paboTy npeanonaraer cosaaHue
npeaBapuTenbHOrO HanPsHKeHUs. BenuuuHa npeaBapuTenbHOro HanpsXeHWs onpeaens-

€TCA C YH4eTOM AaHHbIX Tabnuubl 9.1 u COOTHOWEHUR % = 6%5 =40,
4, =0,46-f, =0,46-400=184 MNa.

Tabnuua 9.1
‘% 141,25 1,25-1,7 1,7-2,5 2,5-5,0
3
5.
W 10,8 0,8-0,7 0,7-0,55 0,55-0,4
yk
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7. BbiNONHAETCA KOHCTPYMPOBAaHNE INEMEHTOB WNPEHreNbHOW 3aTHKKM.

X ‘ -1
Asl w
- e— e s — - - — 9
‘ Nl
AN N S
i A stad —
17 {
p—a=1430 3000 pazts
5860

a\ Ms.ad
N N
AN AN

N;k?ﬁ‘,—z KHm
Msd3=257,54 xHm

LTI AT LTI on e

Mp.ad=68,19 xHm

Pucyrok 9.6 — K pacyemy winpeHzenLHOU 3amsxKu

Bonpocbl gNA caMOKOHTPONA:

1. Kakvue cnocobbi yCUNeHUst C U3SMEHEHUEM HAMNpPSXKEHHOr0 COCTOSHUS CEYEeHUA uc-
nonb3yloT Ha NPaKTUKE NPU YCUNEHUM CTPONUbHBIX 6anok?

2. Kakue cnocobbl ycUneHus C U3MEHEHMEM HaNpPSHKEHHOrO COCTOSHWSA CeuYeHUs uc-
nonb3yloT Ha NPaKTUKe NPY YCUNEHWN CTPONUNbHLIX hepm?

3. Kakue cnocobbl ycuneHns ¢ U3MEHEHNEM HaNPSHKEHHOrO COCTOSIHUSA CEYEeHUs uC-
NONb3YI0T Ha NPAKTUKE NPY YCUINEHNN BHELEHTPEHHO CKaTbiX 311EMEHTOB?

4. Hasosute cnocobbl co3aaHusA NpeaBapuTenbHOrO HanpskeHUs B ANeMeHTax ycu-
nexus?

5.MOXHO N OAHOBPEMEHHO YCUNUBaTL HOPMAnbHOE M HAKITOHHOE CeveHne?

6. Uem oTnu4aeTcs ycuneHue ropuaoHTanbHOM M LUNPEHrenbHON 3aTsKKOW?

7. C KaKoit uenbto BbINOSTHAETCS OTIUG 3aTAMKN?

8. Kak npou3BsoamMTCca aKcnryaTauus 3neMeHTOB 3aTsKKM YCUNeHNUa?
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TEMA Ne10 YCUNEHUE XXENE3OBETOHHbIX 3JIEMEHTOB
C NPUMEHEHUE KOMNO3UTHbLIX MATEPUANOB

MNepeueHb paccMaTpruBaeMbiX BONPOCOB:

10.1 Obwme nonoxeHus no pacyeTy (cm. c. 1-3 [43]).

10.2 du3unko-mexaHn4yeckme xapakTepucTukm MaTepuanos (cMm. c. 4-6 [43]).

10.3 PacueT ycuneHus no npeaensHbiM COCTOSIHUAM NEpBOW rpynnbl (CM. ¢. 6-31 [43]).
10.3.1 PacuyeT npo4HOCTU HOPMANbHOrO ceveHust u3rnbaemoro aneMeHTa.
10.3.2 PacuyeT NpOYHOCTU HAKIIOHHOTO CeveHua U3rnbaemoro anemeHTa.

10.3.3 PacueT cxarbix 351eMEHTOB.
10.3.4 PacueT pacTsiHyTbiX 31IEMEHTOB.

10.4 KoHcTpykTUBHbIE TpeBoBaHWs Npu NPoeKTMPOBaHUM ycuneHus cuctemon SArMN.

10.5 MNpumep pacyeTa yCUNEHUS HOPMANbHOrO ceueHun cuctemon GArM.

10.6 Mpumep pacyeTa ycUneHus HakNoOHHOIo cedeHna cuctemon GAM.

10.1 O6wwme NONOXKEHUA NO pacyeTy

Mpu ycuneHun KOMNO3ULIMOHHbIE MaTepuansl (MaTtepuansl Ha OCHOBE YrnepoaHbIX ,
apamuaHbiX, CTEKIIAHHbIX U T.A4. BONOKOH, T.e. hubpoapmuposaHHbie nnactuku - GAM) uc-
Nnonb3yloTCA Kak BHEWHee apMMpoBaHue B BUAE NIEHT, XOSICTOB, NPUKNENBAEMbLIX cneuu-
anbHbIMK NONUMEDPHBIMU UNWU ANOKCUAHBIMU COCTaBaMMU.

Wcnone3soeaHue ®AM (cM. puc. 10.1) npeanonaraeT BbINONHEHUE CNeAyLWmX ycno-
BuiA (TpebGoBanuit):

- Temnepatypa 3kcnnyaTtauuu cuctemsl GAlN He pomkHa npesbiwaTb Temnepatypy
CTeKNOBaHUA( W3rOTOBNEHWUN) NOSIUMEPHOW MaTpuubl U Knes (MHAMBUAYANbHO NO TNy,
o6wwuit anana3sox Temnepatyp 60°...150°C);

- aneMeHTbl Al UCNONbL3YIOT KaK BHELLIHIOW NPOAONbHYIO MK NONEPEYHYI0 apMaTypy
CTepXHEBbIX 3NEMEHTOB U B BUAE YCMNUBAIOLWMUX 0BONOYEK LIEHTPaNbHO- U BHELIEHTPEH-
HO-CXaTbiX 3NEMEHTOB;

- ucnonb3oBaHue Al paunoHanbHO ANA YBENUUYEHUS Ha4YanbHOM Hecywei cnocob-
HOCTU KOHCTPYKUu# Ha 10-60%;

- cuctema GATT MOXET NPUMEHATLCA NP (HaKTUYECKOW NPOYHOCTU BETOHa OCHOBaHUA
He Hwke 15 MMa; ucknoueHne cocTasnsaloT 06ONMEI, FAe BaXHa TONbKO MexaHu4eckas
CBA3b;

- ucnonb3osaHne cuctembl GAl TpebyeT BLINONHEHUS AONOMHUTENbHBLIX CAMOCTOR-
TENbHLIX OTAENbHBLIX ONepaLuii No 3awute apmaTypbl OT KOPPO3WiA, BOCCTAHOBNEHUIO 3a-
WMTHOrO cros 6eToHa KaBepH, CKONOB U T.4.;

- pacyeT NPOM3BOAUTCS NO METOAY NPeAEnbHbIX COCTORHWIA. PacyeTsl No npesenbHbIM
COCTOSHUAM NepBoV rPynnbl BLINONHSAIOTCA BCEraa, a No BTOPOW rpynne — ecnun nnaxupy-
eTCs yBEeNUYEHWe Harpy3ku.

Mpu BLINONHEHNM PACHETOB ONUPAIOTCA Ha CreayioLue NONOXEHUS:

- namuHaT (3anemeHT ®Al1) paccuuTbiBaeTCR Ha BOCNPUATUE PacTArMBaloOLLMX YCUNui
13 YCNOBWUS COBMECTHOCTU AecdopmMaLiui BHELUHEW apMaTypbl u 6eToHa;

- B NpeAenbHOM COCTOSIHUM U3rnbaeMoro 3nemMeHTa yCunus B CKaToi 30He Bocnpu-
HUMaloTCA GETOHOM U COKaTOW CTanbHOW apMaTypoidl, a B PacTRHYTOW — CTEPXHEBOW
CTanbHOW apMaTypoW U BHELUHEW KOMNO3UTHOW apMaTypow;

- B NpeaenbHOM COCTOSIHUM CKAaToro (C ManbiM 3KCLEHTPUCUTETOM) 3fiemMeHTa none-
peuHoe pacluMpeHne BOCNPUHUMaeTcs 06oNoYKol (NeHTa, XONCT, TkaHb) U3 GAlT;

- NP pacyeTe BHYTPEHHNUX YCUNUA UCNONb3YETCS TMNOTEe3a NIOCKUX CEYEHUN;

- NPW U3MEHEHUU 3HaKa n3rubaemMoro MOMEHTa B 3NEMeHTe NPOYHOCTb BHELLHER ap-
MaTypbl u3 ®AlN B CxaTOW 30HE HE YYUTLIBAETCS;

- NPpY NPOEKTUPOBAHNN HE YCUNEHHas KOHCTPYKLWUS AOMKHA BOCNPUHUMATL NOCTOAH-
HYIO N OrpaHUYeHHyI0 BPEMEHHYIO Harpyaky (Cny4ait noxapa, BaHaanusma u T.4.).

85



O

PucyHox 10.1 — Bapuanmsi ucnonb3oearus @Al npu ycunexsuu CK

Mpu pacyeTe yCUREHWUS KOMMO3WLIMOHHBIMW MaTepuanamu Ux CBOWCTBA M (DU3NKO-
MeXaHMJecKiue XapaKTepucTuki npuseaeHsl ¢ nHaekcom f . Hanpumep: f,(f,) unn 4, (4,) -

pacyeTHoe (HOpMaTUBHOE) CONPOTMBNEHWE KOMMO3ULMOHHOrO Matepuana unu Moayns
npedopmanun. [ipyrue 0603HaueHUs pacumcpoBaHbl NO TEKCTY.
PacueTHble xapakTepucTuku GAlN onpeaenstoT ¢ y4eToM KoaduumeHTa HaaexHoCTH

¥ wnm koadpduumeHTa ycnosus paboTel i

_ ¥

f, = t (10.1)
— & ¥

gfd = —% s (10.2)
- =

Efk - Efd & (10.3)

rae f,\f,), &,1&,), 4,4, - pacyeTHble (HopMaTUBHbIE C OBECNEUEHHOCTbI0 0.95) Xapak-

TEPUCTUKN NPOMHOCTU Ha pacTskeHne, aedopMaumun pacTsHKeHUs, MoOAYNa aedopmauui
COOTBETCTBEHHO;

7, =1101.0) - k03athPrUMEHT HAAEKHOCTU NPU pacyeTe NO NPEAENbHBIM COCTOAHUAM
nepson (BTOPOM) rpynnbl;
Y1 - Ko3ahuUMEHT ycnoeus paboTbl, NpUHUMaloT cornacHo Tabnuue 10.1.
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Tabnuua 10.1 3HaueHus koapduumeHTa ycnoeus pabotol ¥; ans matepuanos GAlN

Ycnosusi okpyxatowuev cpeab!
MaT::ﬁ ana BHyTpu nomelieHus Ha otkpbiTOm BO3ayxe ArpeccuBHas cpeaa
namuHat TKaHb namuHat TKaHb namuHat TKaHb
Yrnepoa 0,95 0,90 0,85 0,80 0,85 0,80
Crekno 0,75 0,70 0,65 0,60 0,50 0,50
Apamug 0,85 0,80 0,75 0,70 0,70 0,60

10.2 dU3nKo-MexaHnyeckme XxapakrepucTuku Mmarepvanos

dakTuyeckue xapakTepucTukn 6eToHa n apMaTypbl YCUNUBaAEMON KOHCTPYKUUKU onpe-
AENATCA B Npouecce AUarHOCTUKMU KOHCTPYKUUK.

CsoiictBa ®Al B OCHOBHOM ONpeaensioTCA TUNOM, OpUEHTaLUel U KonNu4ecTeoM ap-
MUDYIOLLIMX BONOKOH W NOATBEPXAAIOTCA pedynbTatamu ucnbitaHua obpasuos C OLEHKON
o6BeMHOro coaepxxaHus BONOKOH (He meHee 60%). cTopus npakTuyeckoro ucnonb3osa-
Hus ®AM Hayata B 1991 .

BbinyckatoT cneaytowue suabl AT,

NlaMuHaTbl — yriiepoaHble BONOKHA, CTPOro OPUEHTUPOBAHHBIE B OAHOM HanpaBsieHun
N OMOHOMUYEHHbIE (NaMWHUPOBaHHbLIE) B NONUMEPE B BUAE XECTKUX nonoc. SlamuHaTtbl
NpUKNenBaT HENOCPEACTBEHHO Ha NOArOTOBNEHHYIO NOBEPXHOCTb YCUIIUBAEMOW KOHCT-
pyKumu. XapakrepucTuku onpeaensitot ucnoitarmem (FOCT 25.601-80. MeToabl MexaHu-
YECKUX UCNbITAHUIA KOMNO3ULMOHHBLIX MaTepuanos C NONUMEPHORA MaTpuuein (KOMNosu-
ToB). MeToabl uCnbiTaHMA Nnockux o6pasuoB Ha pacTsKeHue Npu HOPManbHOW, NOBbI-
LUEHHOMW W NOHWXEHHOW TemnepaTtyp).

XoncT - rubkas TkaHb C OAHOHaNPaBNeHHbIM WNK ABYHANPaBNEHHbIM PACNONOXEHUEM
BONOKOH. XOMNCT NpU YCTAHOBKE Ha KOHCTPYKUMIO yTaniMBaeTCs B NONUMEPHbIA KNen —
marpuly, obecneumnsaioLyyio NNOTHOE NpUneraHue K NOBEPXHOCTH.

JlamuHaTtbl M XONCTbl C OAHOHaNPaBNEHHbIM PACNOMOXEHNEM BONOKOH NPUMEHSAIOT
ANA BOCNPUATMS NPOAONbHBIX yCUNuiA B u3rubaembix, CKaTbiX U PacTAHYTbIX aneMeHTax.
XOoncTbl C HanpaBNeHMEM BONOKOH B ABYX HanpaBrieHUSX UCNONb3YIOT ANA Yy4ACTKOB KOH-
CTPyKUWMA, paboTalowmx B CIIOXHOM HanPsS)XeHHOM COCTOSHWUM, ANS BOCNPUATUS nonepey-
HOW Cunbl, CABUIrOBbLIX ycunuii u T.4. B Tabnuuyax 10.2 , 10.3, 10.4 npuseaeHbl OCHOBHbIE
XapaKTepuCTUKM MaTepuanos.

Ta6nuua 10.2 — KoadhduumeHTbl TemnepaTypHOro pacumpenuns matepuanos QAr.

XapakTepucTuka KoadppuumeHT nuHenHoro
HanpaBneHus TemMnepaTypHoro pacwmpenus 10°°C
% mar " yrnepogHoe apamungHoe
apmupyowuin MaTepuan CTEKNIOBOMOKHO BONOKHO BOMOKHO
npoaoneHoe, &; 6-10 or-1800 or -6 po -2
nonepeuxoe, Q, 19-23 22-50 60-80
1. 3Hauenmne k. n. T. p. ans ctanu — 11,7-107 / °C
2. 3HaueHue K. n. T. p. Ans Getona — (7..11- 10 / °C (anusoTponeH)
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Tabnuua 10.3 — dusmnko-mexaHnyeckue ceoictea Mmarepuanos GAMN

MpouHocTe NPM | MpepensHoe ya-

Marepuan Mony?b yp;);rocm pacTspkeHun NUHEHne rlnomom:
no .. Mna 8. % Pr. wrlem

Yrnepoa (BMN) 200-250 3400-3900 1,5-2,5 1750-1950

Yrnepoa (BM) 300-700 2900-4000 0,45-1,2 1750-1950
Apmua ( BM) 75 3500 4,6 1400
Apmua (BM) 110 2900 1,5-2,4 1400
Crekno (tTun E) 72-77 3400-3700 3,3-48 2600
Crexkno (tun C) 75-78 4300-4900 4,2-54 2500
Crekno (Tvn A) 21-74 300-3500 2,0-4,3 2700

1. YcnosHbie 0603HaueHus: BM — BbICOKOMOAYNbHBIA, Bl — BbICOKONPOUHBIN,
A — wenouecTonkoe, C — BbicOkonpoyHoe, E — yHuBepcansHoe.

Wcnonb3oBaHue aaHHbIx U3 Tabnuy 10.2-10.4 npepnonaraet o6asatenbHoe ucnbiTaHne
roToBbIX usgenuin B nabopartopuu. YaobHee UCNonb3oBaTh 3nNeMeHTbl cuctemsl DAr, Bbi-
nyckaemble Ha NPOMBLILLNEHHOW OCHOBE, rAe NPOM3BOAUTENb rapaHTUpyeT cTabunbHOCTb
3aABNAEMbIX XapaKTepuCTUK. Huxe NpMBOARTCA AaHHbLIE O BbINYCKAEMbIX M UMEIOLLIUXCS Ha
pbiHKe MaTepuanax cuctembl ®AM (1abn.10.5...10.12). Cucrema ycuneHus U3 yrnennacrtu-
KOBbIX namuHenei (nonoc) Sika Carbo Dur u knes Sikadur-30 (ounctutens Colma Cleaner):
nocraska B pynoHax Ao 250 M, coaepxaHue YrnepoAHbIX BOSIOKOH B 3NOKCMAHOW cmorne
6onee 68%, TpebyeT 3awwuTbl OT ynbTpaduoneTa (cM. Tabn.10.5, 10.6).

Tabnuua 10.4 — OuU3NKO-MEXAHUHECKME CBOWCTBA TEPMOAKTUBHLIX CMOS, NPUMEHSAEMbIX
npv HakneusaHuu GAIM

Ne n/n XapakTepucTuku Nonuadupbl Jnokcuabl
1 MnoTHocTb O, Kr/M® 1000-1450 1100-1400
2 MpouHocTb npu pacTskenwn f, , MNa 30-55 30-90
3 MpouHocTb Npu cxatuu £/, , MMa 55-96 50-110
4 Moaynb ynpyroctu A:,k ,Ma 2,141 0,5-20

MpeaensHan oTHocuTenbHas aedop- R .
5 Mauusi npu paspsise, % 1-300 0.5-50
KoadbuuUMEHT NUHERHOro TennoBoro _
6 pacuwmpehus, 10°/°C 40-80 10-100
Temneparypa creknosanusi, °C 50-60 40-260
8 Ancopbums Boabl: 3a 1 cyT., % 0,08-0,09 -
-3a7cyr., % - 0,1-0,3
Tabnuua 10.5 — Tunbl BbiNyCKaeMbiX flaMUHaATOB
Ne . MNnowaasb
n/n Tun Wupuxa, mm TonwuHa, Mm cevenms, MM
2 3 4 5
Sika Carbo Dur S, E,=165000MMNa
1 _|Sika Carbo Dur S 512 50 1.2 60
2 [Sika Carbo Dur S 612 60 1,2 72
3 |Sika Carbo Dur S 812 80 1,2 96
4 |Sika Carbo Dur S 1012 100 1,2 120
5 |[Sika Carbo Dur S 1212 _ 120 1.2 144
6 [Sika Carbo Dur S 1512 150 1.2 180
7 _|Sika Carbo Dur S 614 60 14 84
8 |Sika Carbo Dur S 514 90 1,4 126
9 |Sika Carbo Dur S 1014 100 1,4 140
10 |[Sika Carbo Dur S 1214 120 1.4 168
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Mpoaonxenue Tabnuubl 10.5

1 2 3 1 4 5
Sika Carbo Dur M, E,=210000MNa
11 |Sika Carbo Dur M 514 50 14 70
12 _|Sika Carbo Dur M 614 60 1,4 84
13 |Sika Carbo Dur M 914 90 1,4 126
14 |Sika Carbo DurM 1214 120 1,4 168
Sika Carbo Dur H, Ex=300000MNa
15 [Sika Carbo Dur H 514 | 50 1,4 | 70
Tabnuuya 10.6 — U3MKO-MEXaHU4ECKUe XapakTepMCTUKA NaMUHaToB
Sika Carbo Sika Carbo Sika Carbo
Ne n/n XapaKTepucTukmu Dur S Dur M Dur H
Mogayns ynpyroctu, MMa
1 (cpeaee anaveHue) >165000 >210000 >3000000
Mogaynb ynpyroctu, MMa
2 (MMHUManbHOE 3HaYeHue) >160000 >200000 >290000
Mpeaen npoyHoCTH
3 npu pactspkenum, £, , MMNa >2800 >2800 >1350
OTHOCUTENbHOE YANUHEHWE
4 npu paspyLenun, % (min) 1.70 1.35 0.45

1. XapaKkTepucTvkv nosyyeHs! NPu pacTsHKEHUN BAOMb BOSNIOKOH.

Cucrema ycuneHus anacTuyHbIMKU yrnepoaHbIMu xoncramu Sika Wrap: xoncr us yrne-
poaHbIX BonokoH Sika Wrap Hex 230C, kneesoi coctas Ana nponuTku xonctos Sikadur
330, pactBop ans npodunuposaHua 6eToHHoi noBepxHocTu Sikadur 41, yronbHuku ans
ykpenneHus 3oH cpesa Sika Carbo Shear L, ana BocnpuaTus pacTaruBalowux U cpesaw-
LLUX HaNPpsHKEHNA.

Tabnuubl 10.7 — TexHuyeckue xapakrepuctuku Sika Carbo Dur — 30.

Moka3arens

XapaktepucTuku

Temn HaHeceHus

OcHoBaHue u 803ayx oT +10°C go +30°C

Ycaaka (no FIP)

0,04%

4,, MNa

12800

Aareaus k 6eTony

(no FIP)

PacTsxeHnune — paspywenue 6eToHa (4 MMa)
Cxartue — pa3pyweHune 6etoHa (15MNa)

Aaresus kK cTanun

(no FIP)

MoBepxHoOCTL Nocne neckocTpynHon obpaboTku (33MNa)

KoadhcpuumeHT nuHeHoro pactumpenus 9x10° Ha 1°C (ot -10°C go +40°C)
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Tabnuua 10.8 — duanko-MexaHuyeckue CBOMCTBA 3neMeHToB Al (namuHatbl) OT
npoussoauTens

Mapka npoussogurens Tun TonuwwmHa, | Wupuna, | A, , fes £, , | Hanonneuwe,
nammHaTtoB MM MM Ma| MNa % %
Mapei — Carboplate. K 1.4 50, 100, | 170 | >3100 | 2.0 68
E -170 150
Mapei — Carboplate. K 1,4 50, 100, | 250 | 2500 0.9 65
E — 250 150

1. YcnosHble 0603HaueHus: K — cBOMCTBA OTBEPXEHHOrO KOMNO3WUTA.

Tabnuua 10.9 — du3KKo-MexaHN4Yeckue CBOHCTBA CMOM OT NPOU3BOAUTENS
E.| £ |6, 1€ f

P U PU rﬂPUN ’ IxC g

MuH | MMNa |[MNa | % | Ma [MNa| °C °C

Mapka npoussoauTens cMon

Mape Wrap 31 40 - 30 [|1,2] 38 70 5-30 -
Mape Wrap 21 40 - 30 112 25 55 |10-30 | -
Mape Adesilex PG 30 - - - - - 5-30 -

1. Bpems xusHecnoco6HOCTU npu TemnepaType +20°C

Tabnuua 10.10 — dusnko-mexaHnyeckue xapakrepuctuku xoncra Sika Wrap Hex 230C

Ne

n/n MokasaTenu XapaKkrepucTuku

1 _|AonroseyHocTb HeT orpaHudenus, HeT Koppo3un

2 |Mpo4HOCTb BONOKOH Ha pacTsikeHue f, , MMa 3500

3 |Oedopmauum npu otpbiBe, % 1,5

4 [Pa3smepbl, MM 305x0.13 mMm, 610x0.13 MM

5 |Mogynb ynpyrocty, MMNa 230000

6 [HanpaeneHue BonokoH OAaHO HanpaBsnexue

Tabnuua 10.11 — TexHUYeckue xapakTepucTuki anokeuaHoro coctasa Sika Dur 230

:‘/: Mokasarenu XapaKTepucTukn

1 |Bsskoctb npwn t = 20°C - racta

2 |Temnepatypa creknosaHus 7 cyTok npu t = 15°C

3 |MpouyHocTb Ha pacTsenue f, , MNa 30 (uepea 7 cyTok)

4 |Aaresus k 6eToHy aspywenue 6eToHa (yepes 1 cyT.)
5 [Moaynb ynpyroctu, MMa 38000

6 |Ycnosus (npu t = 23C) *u3HecnocobHocTb 30 MuH

Tabnuua 10.12 — dusuko-mexaHnyeckme CBOMCTBa aneMeHTos PAl

M . {MpoumocTs Ha| Aecopmaums | [losepx-

npoua:g;irem Tun TO":-\NTH& LU":::'H& Aw. | pactskenve | npu paspbise n:g::gz:b

xoncTos Ma | £ Mna & % oM
Mape Wrap —
C Uni — AX
300/10, B 0,167 100, 230 4800 21 300
300/20, 200,
300/40 400
Mape Wrap -
C Uni — AX
600/10, B 0,335 100, 230 4800 21 600
600/20, 200,
600/40 400

1. YcnoBHble 0603Ha4eHus: B — CBOMCTBA MCXOAHONO BONOKHA.
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10.3 PacuyeT ycuneHus no npeaenbHbIM COCTOAHUSIM NEPBOW rpynnbl.

10.3.1 PacyeT NnpoYHOCTY HOPManNbHOro CeYEeHUA N3rnGaemMoro anemMeHTa

Mpu pac4eTe paccmaTpUBalOTCA CNeaylowmne Buabl NpeaesnbHbIX COCTOAHUA:

a) paspyweHue cxaToit 30Hbl 6eTOHa A0 AOCTMKEHUS HaNPsXEHUA TeKy4yecTu B
CTEPXHEBOW pacTAHYTON apmaType; HanpskeHns B Al 3Ha4UTeNbHO HUXKE pacyeTHBbIX;

6) HacTynneHue TekyyecTn B PaCcTAHYTOW CTEPXKHEBOW apmatype W nocneaylowmn
paspbiB BHeWHe# apmaTypb!l GAM 6e3 paspyuieHus cxaToii 30Hb! 6eToHa;

B) HacTynfieHue TeKy4yeCT B pacTAHYTOW CTepXXHeBOW apMaTtype u nocneaylouwee
pa3spyleHue apmaTypsl GANM u cxkaToit 30HbI 6eToHa;

r) paspyleHue OT OTCNOEHUR anemeHTos PAl.

PacuyeT npousBOAST C y4eTOM Cneayiowux NpeanocLINokK:

— conpoTuBneHue 6eToHa pacTHKEHNIO NPUHUMAIOT PaBHLIM HYNIO;

—— 3NI0pa HaNpPSXEHWA B CKATOW 30He NPUHUMAETCA NPAMOYronbHOW C NpeaenibHoON
opauHaton & f

— B CTanbHOW CTEPXXHEBOW apMaType NpeAenbHbie HanPsKEHNA NPUHUMAIOT PaBHbI-
mu f, (pactsxenue) u He Bonee £, (oxatue);

— pacTarmealome HanpsxeHus B apmatype us ®Al npuHumalotT He Gonee pacuér-
Horo conpoTuenenus f;

— BHELWWHAA apMaTtypa 1 6eToH paboTaloT COBMECTHO (T. €. COXpaHSoT nonHoe cuen-
NeHve 40 HaCTyNNeHns NpeaenbHOro COCTORHMUA);

— pedopmaunm caBUra B KNEEBOM LLUBE HE YYUTbIBAIOTCS.

PacueT BbINONHSAIOT C y4E€TOM COOTHOLLEHUS f =Zwu Sims NpK KOTOPOM HaNPSXEHUN

. ]

B CTanbHOW apMatype AOCTUraloT 3Ha4YeHus f ,, N COOTHOLIEHNS Of, ==tnul ., npn
KOTOPOM HanpspkeHus B apmartype ®Al gocTuraloT sHaueHms f .

3HaveHun éllm n gf um ONPEAenAnTCA:

Sin =

LA (10.4)
d 1+—0-i‘—'”—(1—1—a:)

scu

[
14t @)
E,-E 11

cl

X,
Sim = 7’ = (10.5)

fd
rae koapuuvent @ = 0,85 - 0,008 - £ ;
£, —OTHOCUTENbHaA Aedopmauus 6eToHa, coOTBETCTBYIOLWAA NUKOBOW TOYKe Auna-

rpammsl gecdopmupoBanns 6eToHa (3HaueHus fl.,,. n ff i onpeaenaTs no [13]).
3HaueHUs MaKCMManbHO AONYCTUMOW pacyeTHOW NPOMHOCTU MaTepuana BHEWHero
apmupoBaHus (PAlM) onpeaenstoTcs:

fo = &, Eq. (10.6)

MpepenbHo aonyctuMoe 3HaveHue aecopmaiun matepuana OAlN U3 ycnosus oT-
CnoeHus oT 6eTOHHOro OCHOBAHWS:
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h_x’)-—ec, <k £, (10.7)

£, = &t

X

KoadbdpuuueHT ycnosui pabotsl GAlMN, KOTOPbIA 3aBMCUT OT XECTKOCTH 3reMeHTa yCu-
nenus ®ArM:

hoo bt
" 60-g, 360000
__ 1 90000

" 60-g, n-E,-t

3HaueHue koadbduumenTa (4, ) onpeaensietcs no (10.8), ecnu n- £, - f, < 180000 1 no

) <09, (10.8)

) <09. (10.9)

(10.9), ecnu n-£,, - t, 2180000, KoacpconumeHT (X,) No CyTM orpaHuuMBaEeT AOCTUKEHUE
npeaenbHow aecdopmauun paspbisa matepuana ®Arll, obecneynsasn orcyTcTeue oTcnoe-
HUs. PacyeT NPOYHOCTU YCUNEHHOrO ceveHus Npou3BoaNnT B obLiem cnyyae (cMm. puc.10.2)

My < My, (10.10)
BbicoTa cxaToi 30Hb 6eTOHa onpeaenseTcs:

a-f,-b-x +A,-f,—A, f, -0y A =0 (10.11)

AsZ

/ . & fo
« ¢ I Aot
V1 dofa-b-xr
Msd /\
4 / -
/. °® As1’fyd
Asi - Arfu
A K o

PucyHok 10.2 — Cxema ycunuii u 3rmopa HanpsxeHull @ cxxamod 30He
HOPManbHO20 CeYeHURN YCUJIeHHO20 u32ubaemMo20 31eMeHma

Mpy pa3spyLueHn ceyeHus No cTanbHoil apmatype U ®Ar, T.e. npu &, . > & > &
yCnoBus 3anuwyTcs:

_Af'fru+As1'fyd_As2'f

x v (10.12)
a-f, b

Mgy = A - Fulh = 05x,) + A - £ (d — 05x,) + A, - £,(05x, — ). (10.13)
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Mpu pa3pyleHnn 6eToHa CxaTon 30HbI U RLOCTMKEHUA Npeaena TeKy4ecTu B CTanbHON
apmartype, a B ®AM Het, T.e.npn &, ,, 2 &, 2 & .
— Af 'o'f+As1'fyd_Asz'fyd (10.14)
oa-f,-b
Mo = A -0, lh—05x)+ A, - fyd(d -05x)+ A, - fyd(O.Sx, -c,) (10.15)
Mpu paspyweHun 6eToHa CKaToN 30HBI U HanpsXeHui B CTanbHOW apmaType u GAM
Hwxe npeaensbHoro, Te. &, > & > &,
- Af - O, +As1 " O, _Asz'fyd
a-f,-b
Mo = A -0 dh —05x,)+ A, -o(d—05x)+ A, - fyd(O.Sx, -¢c)  (10.17)
[OevicTeytowye B CTanbHON pacTaHyTow apmartype u GAl HanpAXeHUs onpeaensaTCs:

X

X (10.16)

o =f%.(_“’__1), (10.18)
1-12) &
11
e, - E [}
o; =_%.(__1)~€cr By, (10.19)
1- (ﬁ) f

rae €, — pedopmauma HanGonee pacTsHYTOro BONOKHA GETOHHOrO CEYEeHWs OT AelCT-
BYIOLLWX B MOMEHT YCUNEHUS Harpy3oK.

h—x) __ Mo (h—x
X E

7]

£, = —€,l ), (10.20)

X

rae M., —n3rnbalowmit MOMEHT, AEHCTBYIOLUMIA B CEYEHUN B MOMEHT YCUMEHMS.

BbicoTy cxaTo 30HbI Onpeaenvm ANs CeYeHUa C TpewwmHon, paboTatoLlero B ynpyroi
CTaAum U3 BLIPAXKEHUA:

Ald=x o —lo, 1A [x=c)=05b-x" =0, (10.21)

3
l, = LALS 3" +A ald- X +la, -1 A -lx- o). (10.22)

ES
rae @, == - KO3 DULMEHT NPUBEAEHMS.

m

Mpu nonHow pasrpy3ke aNeMeHTa A0NyCcKaeTCs 3HaYeHue (e,,) He y4uTbiBaTh.

10.3.2 PacyeT NpoOYHOCTU HAKNIOHHOrO CevYeHUs nrnéaemoro aneMeHTa

Cxembl Hakneliku GAIN xoMyToB npuseaeHbl Ha puc. 10.3.

Mpu pacyeTe JomkHbI BbiTb PAaCCMOTPEHbI Cneaytowue BUAbl NPeAenbHbiX COCTORHUA
C Uenblo NPOBEPKU HecyLlen CNOCOBHOCTU CeveHuni:

- HaKNOHHbIX K NPOAONBHON OCKU 3NEMEHTOB Ha AEUCTBUE NONEPEYHOW CUnbl NO Ha-
KNOHHOM NONOCE MEXAY HAKNOHHBIMU TPELUUHAMM;

- Ha AeiCcTBIUe NONEePEYHON CUMbI NO HAKNOHHON TPEeLWVHe;

- Ha peicTBue u3rnbaroLero MOMEeHTa No HakNOHHOW TpewuHe.
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1. PacyeT npoyHOCTM nNo GETOHHOW Nofoce BLINOMHAIOT cornacHo n.7.2.2.11[13] no
BbIP@XEHWNIO:
VSd < VRdmax = 03 ’ nwi ! n(i ) fcd . bw ' d . (1023)
2. PacyeT NnpodHOCTM HAKNOHHOMO CeYEHWUs Ha AeACTBUE NONEePEeYHON CUMbl BHINONHSA-
10T cornacHo n.7.2.2.7 [13] no BbipaxeHuo:
Vg SV, +V,, +V,  +V, -y, (10.24)

sinc
rae V, —nonepeyHas cuna, BocrnpuHumaemasn GAl xomyTtamu,
¥, —K03(bPULMEHT 3anaca, 3aBuCALLMIA OT cxembl Haknenkn Al xomytos: 0,95 —

NONHOCTbI0 obBepHyToe ceuenne; 0,85 — fABYX- MNU TPEXCTOPOHHAS nNpuKnewka (CM.
puc.10.3).

a) ?)
=, 3 =
o7
A s ) s ) s L os )
8) ¥i=0.85 Yi=0.85 +=095

Llead L T

J. . R

Pucyrok 10.3 - Pacnonoxenue ®AIT xoMymoe npu ycuneHuu HaKJIOHHO20 CeYeHUs!

_ A, -0, lsina+cosal-d,
S

f

v, , (10.25)

rae A, =2-n-+t, - b, MM - nnowaas cevenuns xomyTos GAM.

Hanpsxxenus B xomytax ®Al ByayT 3aBuceTb OT BenuuMHbl Aedopmaumnii U Cxembl
HaKnenku.

O-fu = é‘I‘u . Efd (1026)

MakcumanbHan aedopmauus (U3 yCnoBWS paspylleHusl) npuHUMaeTcs He Gonee
0,4%.

g, =0,004 0,75 g, (10.27)
Mpu ucnonb3osBaxun GAM xoMyTOB (Tpex- U ABYXCTOPOHHUX) pacyeTHas aedopmauus
¢ yueTom koacpduLmenTa 3anaca ( K, ) onpeaenseTcs:

£, =K, &, <0004, (10.28)
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KoadbduumeHT 3anaca (K, ) 3aBUCUT OT NpouHOCTM GETOHA, CXeMbi HaKNe#ku 1 XecT-
kocTu OAl anemeHTa.

K K, -L
=1 £ <075 (10.29)
11900 - ¢,
3HaueHne apHeKTUBHOU ANUHLI aHKEPOBKU L, HaWaeM U3 BbIPAXEeHUS:
23300
= (10.30)
(n-t, - £,
3HaueHus koappuumneHToB (Ki 4 Ky) onpe.qenmorcsa:
= (e, (10.31)
27
d -1
K, = (ANA TPEXCTOPOHHUX XOMYTOB), (10.32)
f
d —-2-1
K, = ——-—d——- (ANs ABYXCTOPOHHNX XOMYTOB). (10.33)

f
3. PacueT Npo4YHOCTM HAKNOHHOTO CEYeHUs Ha AeicTBue narnbaloero MOMeHTa Bbl-
NONHAIOT cornacHo n.7.2.2.12 [13].

My <M + M, +H, (10.34)
3HaueHue momeHTa (My) BocnpuHumaemoro ®AlN xomyTamu onpeaenseTcs:
M =v 05 lmw . (10.35)

Mpw pacueTe cnepyeT yyecTsb:
- paboTa npoaonbHbix aneMeHToB DA B paboTe HAKNOHHOTO CEYEHUS HEe YYUTbIBaeT-
CA, T.K. OHN paboTatoT B 30HE aHKEPOBKK.

10.3.3 PacueT cxartbiX 351IeMeHToB

YcuneHne MOXeT Npov3BOAMTLCA kak Hakneikon Al B NPoAONbHOM HanpasneHun
(No nUHUK AENCTBMA CKUMAIOLLEN Harpysku), Tak U B nonepe4YHOM HanpasneHuu (B Buge
OTAENbHbIX 3aMKHYTbIX KOHTYPOB UNU CNNOWHOW 060104KK).

1. Haknetika anementoB Al BAONb NUHUM AEACTBUR Harpy3ku (BOCCTAHOBMEHWe
YTEPAHHOW NU yBENNYEHUEe HecyLeil cnocobHoCTH).

MpoussoauTca Haknenka anemeHTos GAlN NO BHELUHEH NOBEPXHOCTH.

Cevenue anemeHToB QAlN onpeaenseTcs:

fﬂr ’ Ef/.
=21t A 10.36
f As, . fyd sq ( )

rae As‘7 — HeAOCTalLan NNoLaab CEHEHNA CTanbHOW apMaTypbl.
Mpu pacyeTe HEO6XOANMO y4eCTb:

- ko3 uLmueHT 3anaca ¥;;
- AonyckaeMble Hanps)XeHUs B anemeHTax GAl U3 yyerta nx XecTkoCTu U COBMECTHON
paboTbi ¢ 6eTOHOM:

=0, =6, £y =K, & Ey. (10.37)
2. Ycunenue Hameukou SAMN B nonepequom HanpasneHuu.
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3koHoMuueckn 3PEKTUBHLIM SBNAETCA YCUNEHNE KPYrbIX CEYEHNA U NPSMOYronb-
HbIX C COOTHOLUEHWEM CTOPOH He Gonee 1,5. SddeKTuBHOCTL BO3aehcTBUA 00OWMbLI U3
DAl He yunTbiBaeTcs npu h/b>1,5 unu npu oaHom 13 pasmepos 6onee 900 mMm.

Koadbduument apdektneHocTu (Ka) ANA NPAMOYroNbHbIX CEYEHUIA 3aBUCUT OT pas3Me-
POB CeyYeHUn K cTeneHn apMupoBaHus (M. puc.10.3), a AN kpyrnbix — Ka=1.

_ -2l +h=2F
’ 3b-h1-p L)

(10.38)

r.=0.25(b-d)

| b'=b-2m ]
b

Pucyroxk 10.3 — lonoxeHue akmueHbLIX 30H NPuU ycuneHuy
NPSAMOY20NbHBIX CeYeHUl KOIOHH

MakcumanbHO BO3MOXHAR ucnonb3yeman aedopmauma oxatus 6eToHa orpaHuyeH-
Has oBowmoit DAy Kpyrnoro, KBaApaTHOro UNKU NPAMOYrONLHOTO CEYEeHUA ONpeaenuTCcs
npu K=1.

_ 1715 - fog =4 F)

w 10.39
£ ( )
Heobxopumas TonwmHa o6onouku GAN:
) > 05k, - (20, (10.40)
b+h
rae

0.8le,, —0.004)-f ..

= - (10.41)

" £

fu
npwn £, =156, &, = 00035 £, —MakcumarnbHas NPOYHOCTb Ha PaCTsEHUE KOMMO3uTa,
£, —MaKcumanoHas aegopmauus GAr.
Cnepyet o6ecneunTb BbiNONHEHUE YCNOBUA:
f, =E, €, <075, . (10.42)
Hecywas cnoco6HocTb 6eTOHa KONOHHbI ycuneHHon SArM:

f f f
fran = fig - (2254, 1+ 55818 - — 1406 ~ 1254, (10.43)
cd o

f, =0,0038 - K, -£,, (10.44)

- €,

fu

rae
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, =2 —— . (10.45)
b-h
3. Yctpoicteo o6onmbl U3 PAM cnocobCTByeT orpaHUYeHMo nonepeyHsix gedopma-
umn 6eToHa U pocTy npoaonbHeiX. Mpu 3TOM HeobxoauM NNOTHLIA KOHTakT ®AM ¢ no-
BEPXHOCTblo 6eToHa, a He cuennexme.
Ycnosue NpoYHOCTH ANS CKATOrO KPYrnioro xene3o6eTOHHOro 3NeMeHTa Co CTanbHo#

nonepeyHoi apMaTypom (npu €, < 01D n 4 < 1)
Ny SN, =08p-[085, £, -(A-A)+A, f,] (10.46)
To xe Npu HanU4WMKU CTanbHON CNUpanbHOW apMaTypbl:

Ny SNy = 0.85¢ - [Wf ’ fff(A - As) tA;,- fyd] (10.47)
B pacueTe ncnonb3yloT koaduumeHT 3anaca ¥, =095,
MpouHocTs BGeToHa B o6oiiMe:
O, O,
f,=f,- 225 [1+719-L —-2-12-125. (10.48)
fm’ cd
MakcumanbHoe HanpsxeHue B o6oime DAMM:
K, p; o0, K, -p, &, £,
O-fd - _2 pzf fu — F] pf 2 fe fd . (1049)
PacuyeTHasn aecdopmaums:
g, =0,004 <075 ¢, (10.50)
KoachpuuueHT apmMupoBaH1s Kpyrioro CeYeHns:
=2t (10.51)
2r
KoadhduuueHT apmuposanus GAIN npAMOYronbHOro ceveHus:
2n-tb+h
, = [Andi il (10.52)
b-h

10.3.4 PacyeT pacTAHyTbIX 311IeMEHTOB

Mpu pacueTe ycuneHus anemeHTamu GAlM nCnonb3yloT CNeAyoLne NONOXEHUN:

- anemeHTbl GAT paboTaloT NMHERHO-YNPYro, a HanNpsXeHUs ONpeaenslT COrnacHo
3akoHy lyka;

- YpoBeHb pacTsxeHus, obecneynsaembiit GAl, orpaHUuMBAETCS PACYETHO! NPOYHO-
cTblo DAl ¥ HaNPSHKEHUAMU CUENNEHUS;

- pacyeTHas Aedopmauns anemeHToB QA onpepensieTcs C y4eToM KpUTEpUS Ha
caBur (3HaueHue Ki=1,0);

- MUHUManbHanA AnuHa cuennexnus 4.6. He meHee 2L+.

Hwxe NnpuBOANUTCA NOPAROK pacyeTa yCUNEHWUs ANS LEHTPanbHO pacTAHYTbIX 3NeMeH-
TOB. [Ins BHELEHTPEHHO PaCTSHYTbIX 3NEMEHTOB C 6ONbLUMM 3KCLEHTPUCUTETOM NOPAAOK
pacyeTa TakoW, Kak ANns u3rnbaemMbix 3NEMEHTOB.

N S Ay fy+ Al ¥, (10.53)
PacueTtHoe conpoTusnexue anemeHta ®AMM:
fa = O = &, £y, (10.54)

97



Lonyctumas aedopmauus:

g, =K, g, <0004. (10.55)
KoadhduumenT 3anaca ( &, ) onpeaensieTcs:
L= LELISLIPYTTS (10.56)
11900 - g,
Onuna achpeKTMBHOW aHKEPOBKU:
. = _&0055 (10.57)
(n-t, - E)

KoadbpuuueHTt K, = 1,0, a koachduuneHT K, onpeaenseTca B 3aBUCUMOCTU OT BUAA
Haknewku OAM:

d, - L y y . .
K, = —L—L —npu oKkneiike CMIOLIHOW NEHTOIA 4-X rpaHei;
f
d -2-1L . N
K, = - npu OKNEKe OTAEMbHLIMU NIEHTaMun 2-x unu 3-x rpaHe.

t
KoadhdmuueHT 3anaca npuHumaiot 7, = 0,95(npu CNNOWHON okneike 4-x rpaHen oa-

HOW NEHTOW) u ¥, = 0,85 (npu Hakneike anemeHToB Al pasaenbHO NO KAXKAOH rpaxk).

10.4 KoHCTpyKTUBHbIE TPe6OBaHUA NPU NPOEeKTUPOBaHUK ycuneHun cuctemon OAT

KoHcTpykTtueHoe peleHne anementoB AN (copma, pasmepbl, KONUYECTBO CroES,
YCTPOWCTBO aHkepa U T.A.) HasHa4aeTcs npu pacuyeTe. Hanpumep: makcumanbHoe Konuye-
CTBO CNOEB OrpPaHUYUBaETCH PACYETHON CUNON CLEMNNEHUS C NOBEPXHOCTLIO OCHOBAHWUA.

3nemeHT GAIMN (HanpuMep: yrrepoaHas NeHTa — NamMuHaT) AoMmKHa 3aBOAUTLEA C Le-
Nbl0 aHKEPOBKW 3a Npeaens ycunusaemoit 3oHsl Ha 100 mm unu 200 MM, NpY NPOYHOCTK
6eToHa OCHOBaHUA Ha cxaTue Gonee 25 MMa u mMeHee 25 MIMa COOTBETCTBEHHO, U He
MeHee 150 MM 3a TOYKY “HyNneBoro” MOMEHTa ANA Hepa3spesHbix 6anok.

C Uenblo CHUKEHNA KOHLUEHTPaLMKU YCUNMIA HA y4acTke aHKepOBKN NPU MHOTOCNOWHOM
HaknewWke nNacTuH Kaxpas nocneayouwan nnactuHa A.6. kopoye npepbigywed Ha
2x150=300 mm.

Mpu ycuneHuM HaKNOHHOrO ceyeHus anemeHToB, paboTatowmx no BGanouHon cxeme,
BEPTMKaNbHbIE WU HAKNOHHBIE XOMYTbI BLINONHAIOTCA M3 OAHOTO UK ABYX KYCKOB JIEHTbI
¥ HaKNewsaloTCA NoBEpX NPOAONLHON HAKNAAKN HUXKHEro nosca, 4ytobul obecneuuTtb ee
AONONHUTENbHYIO aHKEPOBKY.

Mpw Haknelike NPOAONbBHLIX NNACTUH NO HWKHEW FPaHN N3rnbaemMuix 3NEMEHTOB, OHU
AOMKHBI ObiTb AOMOMHUTENBHO OXBAYEHbI BEPTUKANbHBIMW, M3 NEHT WK NaMuHaTa, XoMy-
Tamu c warom 2.0...2.5 m,

KoHctpykTuBHOE pelueHue anemeHToB Al He AOMKHO NPENATCTBOBaTb MUrpauuu
Bnaru u3 tena 6eToHa (HanpUMep: Haknewnka BLINOSHAGTCA C UHTEPBANOM).

Mpu HEBO3MOXHOCTU 0BecnevnTs aHkepoBKy anemeHToB Al 3a CHET Npuknensaxms,
yCTaHaBnMBaloT CrneunanbHblil aHkep (M3roTaBNUBalOT U3 OTpe3ka NEHTbl UK TKaHW Anu-
Hon 250...300 MM NOCPeaCTBOM yaaneHWs yTOMHOW (NonepeyHOW) HWUTU Ha NOonoBuHe
ANUHBI ANs 06pa3oBaHNS BONOKHUCTOTO “BeHuMKa.” Llenas 4acTb “Xectkas” 4yacTb aHke-
puTCs B uNype anamMetpom 16 mm u gnuHoi 150...170 MM BLICBEPNIEHHOM B Maccuse Ge-
TOHa, @ “BEHUYMK” COEAUHSIOT ¢ paboumm anemeHTom DAl NyTeM BAaBNUBAHWUR HUTEH B
MaTpuLy NnacTuka A0 OTBEPKAEHUR CMONbI).
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10.5 Npumep pacuera ycuneHnn HOpManbHOro cevyeHnn cucremon GAN
UcxoaHble AaHHble: n3rnbaembii 3NeMEeHT C NonepeyYHbIM cequMeM b=300 mm,
h=800 mm, c=70 MM, pacTaHyTas EMaTypa 6025 S400 ¢ As1=2945 mMm? (fx=390 MMa,
/

f,¢=355 MMa), GeTtoH knacca C%®%hs (f.=%hs =13,33 MMa), uarubaoumii MOMEHT
Msg=650kHM. SnemeHT akcnnyaTupyeTcs BHyTpM nomelueHus. HayanbHas pedopmauus
He Yy4nTbIBaeTCS.

MpoBepuTL NPOYHOCTL CEUYEHUA U NPU HEOBXOAUMOCTY 3aNPOEKTUPOBAaTL YCUeHne n3
NaMuHaTa — yrnennacTtuk XON0AHOIO OTBEPXAEHUS CO CNEAYIOLUMN XapaKTEPUCTUKAMK:
fa=1400 MNa, E4=120000 MMNa, pacueTHasn TonwmuHa MoHocnos t=0.175 mMm.

1. MposepuM NPOYHOCTL CEYEHUA:

d =800 —-70 = 730mm,

A -f .
o= e NSNS
a-f,-b 1333-300
x 261
X2 38 <
Tk $ = d 730 Sin.

My = Ay £, ld ~0.5x) = 3552945 - (730 — 0.5 - 261.4) = 626.6kHM < 650kHM .

Mpo4HOCTb HOPManbHOro ceveHUa He obecneyeHa, TpebyeTCa BbINONHUTL YCUNEHne.

2. Ins yCUNEHWs Ha HWKHIO NOBEPXHOCTb Ganku HakNeum OAWH CnOW YrnepoAHON
TkaHu wupuHon 300 mm. PacueTtHbliit Mogynes ynpyroctu Eq= E=120000 MMa. Mpeaens-
Has AedopMaLUs PaCTHKEHUN:

o E, 120000
KoatbdpuumueHT HagexHocTn no matepuany %, = 1.1, koaddmumeHT ycriosun paboTbl
¥; = 0,9. PacuetHas npoyHocTb maTepuana (£, ) ycunexus:
_ Ve fu _ 0.9-1400
e

PacueTtHoe 3HayeHne aeopMaumnii pacTaxXeHUs:

g, = e bw 03 00T _ 00053,
1

Ve
n-£E., -t =1-120000-0.175 = 21000 < 180000.
KoagpduumneHt ycnosui paboTtel GAM:
K, = ! 1- n-Ey .f’) = ! (1- 21000 ) =164 > 0.9, npunumaem
60 - €, 360000 60-0.0097 360000
K, =09.
T.K. HauanbHble AeopMaUUn HE YYUTLIBAKOTCH, TO
g, =K, €,=109-000957 = 0.00861.

OnpeaenuMm npeaensbHo AONYyCTUMOE pacyeTHOe 3Ha4yeHwe NPOYHOCTU MaTepuana
yCMneHMﬂ'

f. =
fu
OnpeﬂeﬂMM npeaenbHoe 3HauyeHWe OTHOCUTENbHOW BbICOTbI CXKATOW 30HbLI BeToHa ¢

YY4ETOM BHELUHEN apMaTypbi:

f,

fd

= 1145.5M/a .

= £, - = 120000 - 0.00861 = 1033M/1a

J

99



[ 0.743

= = = .310
S n A 033 O3, 0
£, E, 11 0.002-120000 11
@ =0a-0008-f, =085-10008-13.33 = 0.743
Mnowaab CeYeHNs BHELWHEA apMaTypbl:
A =n,-b, -t =1-300-0.175 = 52.5mm’
BbicoTa oKaToi 30HbI ONPEAenUTCS:
f, A+A, -f . .
x, = o At Ay 1033 - 52.5 + 355 - 2945 — 275 Omm
a-f,-b 1.13.33- 300
X, 215 .
Tk & = el 0344 > & =0310 HanpskeHWe BO BHElWMe#h apmartype
MeHblue pacyeTHoro. Hailaem ux.
o, = Cafu (@, 0002:120000 OT3 oo .
1-— 2 ef.llm 1- M 031
11 11
—f -
A= 9 —h, 541033 —1.6%, T.k. A< 0%, npunumaem o, = 954M/a .

pey

f

fu

1033

Onpepenum M, ,

Megr = A -0, lh—05x)+ A, - fyd(d - 05x) =

=525-954 - (800 — 0.5 - 275) + 2945 - 355 - (#30 — 0.5 - 275) =

= 33.181+ 661.26 = 694 LhxHM > 650kHM
MpouHoCTb ceueHus obecneveHa.

10.6 Mpumep pacyeta ycuneHUs HAKNOHHOTO cevyeHun cuctemon AN
WcxopHble panHble: narnbaemblii anemeHT — 6anka nepekpoiTa ¢ pa3mepamu none-
HOro ceueHuss b=200 Mm, h=400 MM, d=370 MM, GeToH Tsxenbit knacca C¥/ys
(f:s=""25 =13,33 MMa), nonepeuHas apmaTypa — AByXBeTBeBble XOMyTbl 208 S240
(Asw=101 MM% war S,=150 Mmm, fwa=240%0.8/1.1=174.5 MMa), nocTosHHas Harpyska
qs=20kH/m.n., BpemeHHas Harpyska Vy=36kH/m.n., nonepeyHas cuna Ha onope

Veg=154kH.

non

MpoBepuTb NPOYHOCTb HAKNOHHOTO CEYEHUS, a NPU HEeoBXOAUMOCTW YCUNEeHWs uc-
b30BaTb YrNennacTuk XONOAHOrO OTBEPXKAEHUA W BONOKOH CO CNEeAYIOLLNMI XapaKTe-

puctukamu: f5,=4800 MMNa, Ex=230000 MNa, :=0.167 mm.

100

1. NpoBep1M NPOYHOCTL HAKITOHHOIO CEUYEHUSA:

Vig =V, +V,, = 4577+ 8140 = 127.17kH

v oo T+ fy b, ~d* _2-(1-103-200-3%0°
« { 333370

mne

Fg = 021-3f£,7) 7y, = 021-320°) /15 = 1.03M7a

v, =v, - = 1175-692.8 = 81403H = 81,40kH

Sw Sw nc cr

= L5.71kH



A, -f .
vt 1011705 _ 13.5H / mman.
SV
! =\/77:2'(1+77f+77/v)'fcm'bw'dz:
mnc.cr sz

2
=J2 (0-103-200-390° _ 00 o

115
V,, = 154kH > V,, = 121.17H

Ycnosue He BbiNONHAETCS, 'rpeﬁyeTcsa ycuneHne HaknoHHOro CeYyeHus.

2. PacueTt ycnneHus.
MpuHumaem TpexctopoHHue (U — oBpasHbie) XOMyTbi U3 OAHOHAnNpaBNEHHOW yrne-

POAHON TKaHM, B OMH CNOV Haknensaemble noa yrnom ¢ = 90°. Mo pesynbTaTtam ucnbi-
TaHWUA KOMMO3UTHOrO maTepuana U3 TKaHu C 3aaHHbIMM BONOKHamKn (oGveMHoe coaep-
xaHue 60%) no metoauke MOCT 22.601-80 k pacyeTy npMHUMaeM cneayrowme xapakre-

pUCTUKU: Npeaen nNpodHocT npu pactsxenmn f, = 2700M/Ta, otHocuTensHoe yanuHe-
Hve npv paspoise § = 2.2%, moaynb ynpyroctn £, = 125000M/la .
PacyeTHas npouHoCTb MaTepuana ®AM:

f 9.
£o=Yetu 092100 opngmg.
Y

PacyeTHoe 3Ha4YeHne aedopMaunin Npu pacTHKEHNH:

_ }'[-5_ 0.9-0,022
Ve

PacyeTHblit MOAYNb YNPYrocTu:

E, =E,, = 125000M/1a .

= 0.018.

2

XomyTbi npuknevsaem Ha BCiO Boicoty Ganku, T.e. d, = d = 370MM, a 3HaueHue
v = 0,85. Konuuectso cnoes — n=1, wupuHa nextsr b, = 100MM . Mnowaas nonepeyHo-
ro ceveHns GAM XoMyToB:

A, =2-n-t -b =2-1-0167-100 = 33.bmr’.

A eKkTUBHAR ANUHA aHKEPOBKM:

23300 23300
r = = mw = 12.8mm.
(n-t, -E,) (1-0.167 - 125000)"
KoappuumeHT (K1):

f 13.3
K, = (=" = (EECTC S
23 21

KoadbduuueHT (K2) Ans TpexcTopoHHero xomyTa:
K = d, -1, - 3710 - 728
! d 370

f

=0.803,
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KoacbdpuumeHT 3anaca (Ks) onpeaenurces:
K = K K, L - 0.624 -0.803-72.8 -
11900 - g, 11900 - 0.018

MpeaensHo AonycTuMble aecdopmaLuu:
&, =K -&,=017-0.018 = 0.00306.
PacueTHoe 3HaueHue AonyCcTuMbIX HanpsxeHui B AN xomyTax:
o, =&, - E, =0.00306-125000 = 450M/Ta .
Monepeunas cuna socnpuHumaeman GAl xomyTamu:
A, o, lsinar+cosa)-d,  0.85-33.4-450-1-370
v, Vf =V, =
S, 150

MposepuM ycnosue:

V., = 154kH <V, = 4577+ 8140 + 3151 = 158.68kH . Ycnosue BbiNONHAETCH,
NPOYHOCTb HAKIMOHHOTO CeYeHUs No nonepeyHon cune obecneveHa.

0.170.

= 315%H.

Bonpocbl ans caMOKOHTponA

1. HazoBuTe AOCTOMHCTBA M HEAOCTATKN YCUneHus matepuanamu ®Ar.

2. Kakue MoxeTe HazBaTb KOMNO3WUTHbIE MaTepuanb!, UCNONb3yeMble NpU ycunexun?

3. ChopmMynupyiTe MCXOAHLIE NOMNOXEHUSA NO pacyeTy yCuneHus anemeHTamm GArM.

4. Kakvne BapuaHTbl JOCTWKEHWUS NPeAenbHOro COCTOSHUSR YCWUNIEHHOrO HOPMaribHOro
ceueHus uarnbaemoro aneMeHTa A0MKHbLI pacCMaTpUBaTHCA?

5. Kakum npuHumaeTtcs pacyeTHoe conpoTusneHue pactsxeHuto ans GAMN npu pacue-
Te U noyemy?

6. Kakne BapuaHTbi yCUNEHNA HAKITOHHOTO CeYEHWUS UCNONb3YIOT Ha NpakTuke?

7. O6bsicHuTE MexaHU3M BKoYeHUs B paboTy ycuneHus us Al cxaTbix 3NeMEHTOB.

8. Moyemy Npu ycMneHu CKaTbix 311IEMEHTOB UCNONb3yOT o6onoukn ns ®AM?

9. Kakne KOHCTpyKTUBHbIE TpeGoBaHWUs WCNONbL3YIOT NPU NPOEKTUPOBAHWUKU YCUNEHNA
KOMNO3UTHLIMU MaTepnanamu?

10. Kak obecneuusaeTcs aHkeposka anemenToB GAlM npu ycuneHmn?

102



TEMA Ne11 YCUNEHUE KAMEHHbIX KOHCTPYKLIUA

MNepeyeHb paccmaTpruBaeMbix BONPOCOB:

11.1 Heobx04MMOCTb YCUNEHUA KUPNIUYHOW Knaaku (cm. c. 98-105 [26]).

11.2 Onpegenexne xapakTepucTuk Matepuanos knaaku (cm. c. 101-112 [33]).
11.3 YueT pedexto 1 nospexaeHuii npu pacyete (cM. . 12-16 [42]).

11.4 MpoBepoYHbI pacyeT KOHCTPYKUMA U3 KaAMEHHbIX MaTep1anos.

11.1 Heo6X0ANMOCTL YCUTEHUA KUPTNIUYHOMN KNaakun
HeobxoanMocTb yCUNeHWs KUpNUYHO KNajKu onpeaenseTca kak B pesynbtate o6-
cnepoBaHua (hakTUYeckoe COCTOSHME, XxapaKTepusyemoe BUAOM, NOMOXEHUEM, pasme-
POM U KONMYECTBOM AedeKTOB U NOBPeXAEHUN), TaK N NPOBEPOYHOro pacyeTa (C yyeTom
aKTU4ecKMx unu npeanonaraembix NOCNEe PEKOHCTPYKLUM HArPYy30K).

Mpu o6cnepoBaHnK BLINOMHAIOT:

- ukcaumio aecekTos (B1A, pasmep, NONOXEHNE) U COCTaBNAIOT CxeMbl AedeKTOB Ha
yepTexax o6bekTa,;

- ONpeaensioT akTMYeckue pamepbl, pacyeTHbIe CXeMbl, Harpy3ku U xapakTepucTu-
KW MaTepuanos.

Mpoun3BoOAUTCA aHanNn3 NOMYYEHHbIX MaTepnanos C OUEHKOW AedeKToB:

- N0 NPOUCXOXAEHMIO: HU3KOE kayecTso paboT v marepwanos, ownbku npoekTupo-
BaHWS U HapYLUEHUA NPOEKTa;

- NO BPEMEHW BO3HWKHOBEHWUS: NPU CTPOUTENbCTBE, U3-3a OTCYTCTBMA KOHCEpBaLuK,
npw 3Kcnnyarauuu A0 U Nocrne HOPMaTUBHOIO CPOKa;

- N0 BUAY: ABHbIE, CKPbITLIE, OCHOBHOrO MaTepuana unu oTAENO4HbIX CNoes;

- N0 NpYYKMHaM: B pe3ynbTaTe yBNAXHEHWUS, neperpysku, Aedopmaun OCHOBaHUS;

- N0 BO3MOXHOCTU YCTPAHEHUR: YCTPAHUMbIE U HEYCTPaHUMbIE.

Mpu o6cnegoBannn psp aedeKToB MOXET Cpasy CBUAETENbCTBOBATL O NpeaaBapuii-
HOM COCTOSIHWUWM KOHCTPYKLUK:

- noBpexaeHue ceveHun knagkn Ha 50% w 6onee;

- CUNoBbIe TPeLMHLI packpbiTuem 6onee 20MMm, nepecekalowme 6onee 8 psAoB Knaaku;

- BEPTUKaNbHbIE U HAaKNOHHbIe TPewuHbl NOoA onopamu, nepecekaowue 6onee 4 ps-
[L,0B KNaaku;

- KpaeBble (nokanbHbie) NOBPEXAEHUA KNaaKv Noj onopoi Ha rnybuHy Gonee 0,2/ .

B npouecce aHanusa yctaHaBnuBaeTCA W CTeneHb BMUAHUA HECOOTBETCTBUA Ha
NPOYHOCTb KNAAKM:

- He3HaUUTENbHAs NPOYHOCTb KNaAKN CHUXaeTcsa A0 5%, ycuneHue He Tpebyercs;

- cnabas - po 15%, ycunenue TpebyeTca npu HanMuMn TpeLmH;

- cpeaHss — ao 25% , ycunenue obazaTtensHo;

- cunbHas — ao 50%, ycuneHue o6a3aTenbHo;

- aBapuiiHas — Gonee 50%, NPOBOAST NPOTMBOABAPUIAHLIE MEPONPURTUR, yCUNeHue
WM 3aMeHa — No pesynbTaTam TeXHUKO-3KOHOMUYECKOro 060CHOBaHMS.

Hanpumep. Hanuuue TpewmH B KUPNMYHOA KNagke MOXET ObiTb YUTEHO CHKEHUEM
npeaenbHOro CoNpoTUBNEHNA KNaaku koadduuneHnTom K, (cm. Tabn. 11.1).

MpoBepseTcs ycnosue:

N, <N RK ) (1.1

sd

CreneHb nospexaeHus onpeaenseTcs koadduuneHToM 3anaca (K):
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NRd (E'Kmm )

(11.2)
Nsd

K =

rae N_,,N,, - pacieTHoe 3HaueHue BO3AEACTBUA HA KNAAKM U NPEAEnbHOe 3HaueHue,

BOCNPUHUMAEMOE KNaAKOW, COOTBETCTBEHHO.
CocrosiHne npepaBapuiiHoe npu K < { = 1,7 (HeapmupoBanHas knapka). Cocros-

Hue npepasapuiiHoe npu K < { = 1,5 (apmuposanHas knaaka). Mpu onpeaeneHum ko-

apdpuumenTa (K) ucnonbayloT cpeaHee 3HauyeHne npoduHocTu knagkm R = 2R .

11.2 OnpepeneHue XxapakTepucTUK MaTepuanos KIaaku
OnpeaeneHne akTMYEecKoro COCTORHUA (YPOBHA HANpshKeHW) knaaku npeanonaraer
3HaHWe xapaKTepUCTUK Kupnu4a U pacTeopa Ha MOMeHT o6cneaoBaHus (pacyeTa).
YcnosHas Mapka kupnuda M’, onpeaenseTca nNo peaynbTaTtaM WCNbITaHUA OToOpaH-
HbIX U3 KaAakK 5 kupnuden Ha uarnb u 5 caBOEHHbBIX NONOBUHOK (MNK Lenbix) Kupnuyew Ha
cxaTtue no NOCT 8462-85. [lonyckaeTcs onpeaensaTe NPOYHOCTb KMpNUYa ynbTpassByKo-
BbIM METOAOM, ecnin oT6op 06pa3LoB U3 kNaakn 3aTpyaHEH.

P 3 -
o=l n P a il (1
n

TA€ N — KONUYECTBO UCNbITAHWUMN;
b, h — pa3amepbl NONEpPeYHOro CeYeHUs KUpnu4a;
A — nnowaab ceueHuns obpasua-aBONKY;
L — paccrosHue mexay onopamu;
P — pa3pywatowjan Harpyska.

YcnoBHas Mapka pactsopa M', onpepensertca ucnbitaHuem 5 obpasuos-kyGukos
pebpom 30...40 MM, CKIIEEHHbIX TMNCOBBLIM PACTBOPOM U3 NNACTUHOK pacTBopa, oTobpaH-
HbIX U3 KNaaku. 3a yCnoBHyI0 MapKy npuHUMaeTcs 70% CpeAHero 3HadeHus pe3ynbTaToB
MCNbITaHUA.

PacuyeTHoe conpoTuBneHue Knaaku OonpeaensioT No yCNOBHbIM Mapkam Kupnuua v
pacTsopa, No NMHEWHON WHTEPNONALMK MeXAy Gnmxanummu 3HaAYEHURMU PaCYeTHOro
CONPOTUBNEHUN KNaakn n3 Tabnuupl 2[11] cornacHo anroputmy (11.4) u puc. 11.1.

R=R +X - R+X[R +X (R - R] (11.4)
=1y-1 oA 1 P A 2 o A 3 A 1

X _ M,x - M(/-n , X — Mlp - Mn-n

o - ! I -
- M -M
(r+1) fe=1) (TR =1
ARy = R(i-l)(y+1) - R(/-my—w‘ af = R(:+1)(y—1) - Ru-u(y-ni

ARa = R(i+1)(y+1) - R(/+1)(y—1)'

/ /
rae M°, u M’ - ycnosnas mapka kupnuua, pacTeopa;
R — pacyeTHoe COnpOTUBNEHUE KNAAKU.
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Mapka pacTteopa

_—
/
M(i+1) M P M(i-ﬂ

M(y+1) R(/+1N7+1) R(i—1)(y+1)
S s L
c
! / f
g M ? R
X :
5 s O
s

M(r—ﬂ R(i+1)(7-1) R(i—ﬂ( y-1

PucyHok 11.1 — Cxema onpedeneHus pacyemHo20 COnpomueieHus
Kupnu4Hoti knadku no pe3ynbmamam ucnbimanus o6pasyoe

[lonyckaeTca onpeaeneHne XapakTepUCTUK KUPNUIHOW KNagku U No APYron MeToauke
C onpeaeneHnem XxapaKTepucTk HepaspyLIalowMmMn METOAaMM.
HopmaTusHbie CONPOTUBNEHNS MaTepnasnos:

R,, = Rill— 164V,), (11.5)
Ry, = Roll = 164,). (11.6)

HopmaTuBHOe CONpoTMBrEHMe KUpNUYHOW Knaaku ¢ obecneveHHocTbo 0,95.

0.37R,,
Ruw =1 ARy | 042+ ——= |, (11.7)

km

rae R, v R » - CPeAHee 3HaueHMe NPOYHOCTN Ha CXaThe KMPNda 1 pacTeopa Ha y4acT-
Ke, NONYYEHHLIE NPYU NCNbITAHNK;

Vi u V, - cooteetcTBeHHO KO3 DULMEHTH! BapUaLMK (M3MEHUMBOCTY) PE3yNbTaToB
UCNLITAHNA KUPNUYA N pacTBopa;
A = 0.626 — 0.001R, - amnupundeckmit kKoachduLNeHT;

m. nonpaBoYHbIR KOIDDULMEHT, NPUHUMAEMDINA
n="1npu R, 20.0LR,_

—08+571R”'"
Wi =08+5T1-2 npw R > 0.04R,,.

km
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PacueTHOE CONpOTUBAEHME KNaaKK:
R
R =Bar (11.8)
yﬁﬂf
rae ¥ = 15 - koachdpuumeHT HapexHocTH.

PacueTHble CONPOTUBAEHNS KNajKh Mo HenepeBs3aHHOMY LWBY ONPeAensioTes B 3a-
BUCUMOCTH OT MPOYHOCTV CEYEHWS HA OCEBOE PACTSKEHUE NO HenepesA3aHHOMY Ceve-
Hul0:

- NPOYHOCTb KNajKN N0 HENEPeBA3aHHOMY CEYEHMIO Ha 0CEBOE PaCcTRXEHNe

R, =011, /Rpm ; (11.9)

- OCEBOMY PaCTsKEHUIO R; = O-LSRH( ; (11.10)

- cpesy R, =01R,; (11.11)
- pacTsxeHwio npu u3rvbe (rNasHbie pacTArMBaloLLUe HanpskeHus npu uarube)

R, = 08R, . (11.12)
OTAenbHO OCTaHOBUMCS Ha UCNbITAHUM KUPNMYa W pacTBopa HepaspylalowuMn me-

ToAamu. Huxe AaH anropuTm pacuyeTa.
1.CpeaHee 3HaueHne NPOYHOCTK kupnuua (pacrsopa)

R(WR)=DR /n, (11.13)
1

rae R - npouocTs kupnuua (pacteopa) Ha yuacTe;
T - KONWMYECTBO Y4aCTKOB KOHTPONS.

2. CpegHexBappaTuyeckoe OTKIIOHEHWE 3HAYEHUA NPOYHOCTH:

(11.14)

3. KoachduumeHT Bapuaumm (W3MEHYMBOCTH) NapameTpa:
V,=S/R. (11.15)
Mpu pacyeTe cpepHero 3Ha4YeHWs NPOYHOCTH (R p) KOHTPONVPYETCA OTKIOHEHUE CNy-
YaWHON BENMUMHBI OT aGCONIOTHOrO (AONYCTUMOrO) ANA AaHHOW| BLIGOPKN OTKIIOHEHMSA.
A=06¥5-k-S (11.16)
Ecnm daktuueckoe oTknoHetue Gonbiee +(R, — R p) > A (unv MeHblee), 3Have-
Hue oTbpackIBaloT, a pac4yeT NOBTOPAIOT.
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4. MNpoBepseTca A0CTaTOYHOCTL NPUHATOro o6bema BLIGOPKM (T.e KonnyecTsa MChbi-
TaHuw).

N =170V} <18, (11.17)
rae V, - Gonbuwee sHavenme s Vi u V,.

Ecnu 3Hauenme N > 18, nposoasT AONONHUTENbHBIE MCNBITAHWS B KONMYECTse

(o6wvéme), pasHom N , u Bce pacueTbi NOBTOPAIOT.
3HaueHue koapduumuerTa K onpeaensetca no tabnuue 11.1

Tabnuua 11.1 — Yucnosble 3Ha4YeHus koadpouumenTa K
n 4 8 14 18 22 26 30 40
k 2,29 2,76 3,12 3,26 3,38 3,47 3,55 3,70

11.3 YyeT necexroB n noBpexaeHnUn npu pacyere

KupnuuHas knagka npeacrasnseT cO60 MHOrOCIIOHHYI0 KOHCTPYKLUIO, OLeHKa nose-
AEHMs KOTOPOW NoA Harpyskon npeactasnsieT cobon cnoxHylo 3apady. Moatomy kak npu
BbINONTHEHUM NPOBEPOYHLIX PACYETOB, TaK W PacHeTOB YCUNEHHOW KOHCTPYKLMKU cneayeT
yYuTBIBaTh UMeloWMe MecTo AedeKTb! ¥ NOBPEXAEHUA. 3TO CBA3AHO HE TONbKO C onpe-
AenexvemM aKTUYECKOro COCTOSHUA KNaaku Ha MOMEHT obcneaoBaHus, HO U ¢ Moaenu-
pOBaHMEM YCNOBMIA eé ANUTEeNbHOMN 3KCryarauuu.

Hanuuue TpewmH B knagke yuutbiBaeTca koadduUMEHTOM K, , npu onpeaenieHuu

npeaAenbHOro CONPOTUBNEHUN Knaaku (CM. Tabn.11.1).

Tabnuua 11.2 — 3HayeHus koadpduumenTa K,

K 7c 1 ANSA KNagku

Ne n/n XapaktepucTtuku aedekra — -
HeapMMPOBaHHbI| apPMUPOBAHHbIV

1 |TpewmHbl B OTAENbHBLIX KUpNU4ax 1.0 1.0

2 |TpewwuHbl, nepecekaiowue He 6onee 2 pagos 0.9 1.0

3 |Toxe He Gonee 4 pspoB u He MeHee 3 Tp/M. 0.75 0.9

To xe He 6onee 8 paaoB u He meHee 4 Tp/M
4 leWe<2mm 05 0.7
5 |Toxe Gonee 8 papos u 6onee 4 Tp/M WHUPUHDI 0 0.5

MNospexaeHne kNaaku onop CTPOMTENbHbIX KOHCTPYKLUIA NPKU BLINOSHEHUU NPOBEPOY-
HbiX pac4eToB yunTbiBaeTcs koadpuumeHtom K, 5 (cMm. Tabn. 11.3).

Tabnuua 11.3 — 3HaueHus koapcuumenta K, ,

K 1c 1 AN KNAAKK
Ne

n/n

Xapaktepuctuku aecdekra
HeapMUpOBaHHbIA| apPMUPOBAHHbIN

MecTHOe (kpaeBoe) NoBpeXAEHUe Knaaku Ha rnybuHy

1 |ao 20Mm unu obpa3osaHue BEPTUKANbHbBIX TPELLUH NO 0,75 0,9
KOHUAM KOHCTpyKumuu (L=150...180 mm)
2 |Toxe npu L=300...350 mm 0,5 0,5

3 KpaeBoe nospexaenue knagku Ha rnybuHy 6onee

20 MM 1 anuHe Gonee 350 mm 0 05
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HapyweHus TexHonorum npoussoacTBa pabot, cHuxalowme Hecyulylo cnocobHOCTb
KNagKku, yuuTbiBaloTCa koadduuuertom K, (cm. Tabn. 11.4) .

Tabnuua 11.4 — 3HaueHns koacbduumenTa K, ,

Ne n/n Xapakrepuctuku aedekra K me2
1 |HeT nepeBs3ku (TbIMKOBbIX PRAOB) KNAAKK:
- B 5-6 pagax (400...450 mm); 1,0
- B 8-9 pagax (600...650 mm); 0,9
- B 10-11 papax (750...800 mm) 0.75
2 |HeT 3anonHeHus pacTBOPOM BEPTUKANbHbIX WBOB 0,9
Mpyu ToNWMHE ropu3oHTanbHbIX WBoB 6onee 20 Mm (3...4 wea Ha 1 M Bbl-|
COTbl KNaaku)
- Np¥ Mapke pacTeopa meHee M25; 0,8
3 - npu mapke pacTeopa M25...M50; 0,9
- npu mapke pacteopa 6onee M50 1,0

MoBpexaeHns knapkv Npu OrHEBOM BO3AEWCTBUW (NOXap) YYUTHLIBAETCA NpU BLINOA-
HEHUU NPOBEPOYHBIX PacHeToB koagpuumeHToM K, (cM. Tabn. 11.5).

Tabnuua 11.5 — 3HaueHuns koaddpuumenta K.,

K 1c 4 ANA CTEH W NPOCTEHKOB
Ne ny6uHa noepexaeHus npu 9 > 380mm ¥ Harpese K1cs Ans
knagku (6e3 yyeta cron6oB npu
n/n
WITYKaTypKu) 0 = 380mM
0AHOCTOpPOHHEE ABYXCTOpPOHHEE

1 A0 5 Mm 1,00 0,95 0,90

A0 20 MM 0,95 0,90 0,85

3 A0 50...60 Mm 0,90 0,80 0,7

Mpu pacueTe yunTbiBAKOTCA (haKTUYECKUE: pa3Mepbl, XapakTepUcTUKXW Marepuvarnos,
pacyeTHasa cxema, 60po3abl, OTBEPCTHA U T.4.

11.4 NpoBepo4HbIH pacyeT KOHCTPYKUUM U3 KAMEHHLIX MaTepuanos
Paccmotpum npumep pacuera. Mpu o6cneaosaHuy yCTaHOBNEHO, YTO KMPNUYHAA KO-
noHHa ceveHnem 510510 Mm 1 BbICOTOH 6,0 M MMEET cneaylowve aedeKTbi: B pesynb-
TaTte noXapa NOBEPXHOCTb KNAgKN NoOBpexaeHa Ha rnybuHy ao 20 mm. Heobxoaumo npo-
BEPUTb HECYLLyl0 CNOCOBHOCTb Knagkv Npu CReAyowMX MCXOAHbIX AAHHbIX: 3HaYeHue
Aewcraylowen Harpysku Nsg=190 kH (Harpyska npunoxeHa yepes xene3obeToHHylo pac-
npeaenuTenbHYI0 NOAYLWKY UEHTPanNbHO), pacyeTHoe conpoTuBneHue knaakm R=0,9 Mina.
Mposepsiem ycnosue

N

Sd

<N

Rd

=mg'¢'R'A.ch.L
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rae m,=1, cornacHo n.4.7[11] , T.x. bla) > 30cm;
=(510-20)(510-20)= 220900 Mm?;
@ = 0,766 — koacbduLmMeHT NpogonbHOro uarnba no Tabn.18 ¢ yueTom
’1/» = li = ﬂ = ﬂ)_()_ = 12,5 ¥ ynpyroit xapaktepucTuku knaaku ¢ = 750 (knaaka
h h L8
13 FIWHAHOTO KUpnu4ya, mapka pacrsopa 10).

Ny, =190 > N,, =10-0,766 - 0,9 - 220900 - 0.85 = 129445,2H = 129,95«H

Ycnosue He BbINONHAETCA, TPEOYETCA CHKEHWE Harpyskv Unu ycunexue KOHCTPYKUMK.

Bonpocbl agnA caMoKoHTpons

1. HasoBuTe NPUUMHBI CHWKEHWS NPOYHOCTM KUPNUYHOW KNaAKW.

2. C kaKoii Lienblo COCTaBNAITCA CXeMbl AedeKToB npu obcnesosaHun?

3. MoXHO nu (1 KaK) OL€HUTb TEXHUYECKOE COCTOSHUE KUPNUYHOK KNagKn?

4. Kakve uenu npecneayloT, aHanuanpys umerowmecs aedexTbl 1 NOBPEeXAEeHUA?

5. Kak onpeaennTb HE06X0AUMOCTb YCUMEHUA KOHCTPYKLMK U3 Kupninda?

6. Kak onpeaenseTtcs mapka kupnuda npu o6cneaosaHmn?

7. Kak onpepensieTca Mapka pacteopa npu obcnegosaHnm?

8. MpuseauTe npumepsl AePEKTOB UM NOBPEXAEHUA U METOAUKY WX yyeTa nNpu Bbl-
NOMHEHNW NPOBEPOYHOro pacyeTa.

9. Kakue akTopb! yunTHIBAIOT NPY NPUHATAU PELUEHNS 06 yCUNEHNN KOHCTPYKUUU?

10.Bcerpa nu BLINOMHAIOT YCUIIEHNE KOHCTPYKUMM, ecnu eé Hecywas CnocoBHOCTb
HepocTaTovHa?
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TEMA Ne12. PACYET YCUNEHUA KAMEHHBIX KOHCTPYKLMW

MepeyeHb paccmaTpuBaeMbiX BONPOCOB:

12.1 MeToabl yCUNEHUA KaMEHHbIX KOHCTPYKLUMIA (CM. €. 166-211 [26]).

12.2 Ycunenne o6oiimont n3 metanna (cm. c. 31-33 [37]).

12.3 Mpumep pacyeTa ycunexus kupnuyHoro cronba metannuueckon 060WMoiA.
12.4 Ycunenue ob6oimoit u3 xenesobeTtoHa (cMm. c. 33-35 [37)).

12.5 MNpumep pacueTa ycuneHus xene3obeToHHONW 060MMOIN KMPNUYHOW CTEHBI.
12.6 YcuneHune pactBOopHOI apMupoBaHHOW 0BOWMOM.

12.1 MeToab! ycuneHnsa KameHHbIX KOHCTPYKUUA

MpakTuyecku Bceraa U3MEHeHNe TEXHUYECKOro COCTORHUS KUPNUYHOM KNagku conpo-
BOX/AAETCA NOSBNEHNEM U PA3BUTUEM TPeLyUH. VX nosBneHue CBA3aHO Kak C NPSMbIM OC-
HOBHbLIM BO3AEWCTBMEM, TaK 1 C KOCBEHHbIM (HepaBHOMEpHbie ocagku). [lonoNHUTENbHbI-
MU bakTopaMu SBNRAIOTCA: U3NYECKOe pa3pylueHue (M3HOC) 3NEeMEHTOB KUPMUYHOW
KNapkv, HanpasneHue, KONMYECTBO W packpbiTUe TPeluH, xapaktep BoaencTeus (06-
wee, nokanoHoe 1 T.4.). B nio6om cnyyae HeobxoauM aHanu3 NpUYMH NOSIBNEHUA OTKNO-
HEHWA, BO3MOXHOCTb €ro YCTpaHeHus u BbiGop cnocoba BOCCTaHOBNEHUS UNW YCUNEHUN
KOHCTpYyKUmu (cm. puc. 12.1).

| Cnocoﬁu YCHNEHNA KaMEHHbIX uoucrpyuuuﬁ }

e e N

S U S,
Boccranosnenwne ne H GHOCTH
‘necymeﬁ CNOCOBHOCTH \j’aenmen € Hecyujei cnocol l |:Paspymeuue KOHCTPYKUMA |
1 _ ) [ I T
Boc- Boc- Bes Cc [qac-mwuoe ] [ ﬂonuoe—1
CTanoB- cTaHoe- pacueTHo# HaNPAXEHHOMo S l -
nexve neuve cxembl COCTORHUA j— __I__ —
ceuennit| | |kpen- . R S
Lnenud__ -J C n3aMeHeHrem \l Nepena- 3amena
R o gawemoﬁ CxeMl | KOHCTPYK-
3aumra MNosbi- Harpys- uni unu
KOHCT- wenue — —_ H3MeHeHne
pyKumn npoy- 0Goimbl, pyGaluki, NpeAHanpsxX. pacnopn,| | noyrwe pacueTHOR
orar- HOCTH loAHOCTOpOHHEE NPeAHaNPRAX. XOMyTbl, cxeMbl
peccue- mare- HapawmBaHwe, NpeaHanpsX. 3aTAXKN. pyKummM [
HOM pwana " ychnexue yanos o J - o
Lepeas | L

T RONONHUTENbHbIE ONOPLI|
- TAXM, NORCA.

|
oo, | |- scoen pasory
* - cneu pe\uenuu
pacTBopHbie, N
nonuMepHbie, o _{_ - —
XBMEHHbIE, - MECTKHe onopb!
XOMGUHAPOBaHHbIE -ynpyrwe onopsl

PucyHok 12.1 — Knaccughuxayus cnoco6oe ycuneHus
KOHCMPYKYUU U3 Kam IX Mamep

Mpyn BOCCTAHOBNEHUM KUPNUMHOW KNAAKN UCMONbB3YIOT: OLITYKaTypuBaHne, nHbeunpo-
BaHWe TPELUMH, YacTUuHyIo (NONHYK) nepeknaaky. [pu ycuneHuu KUpNUYHOW KNapku
NPUMEHSIIOT: HaKNaaKkn; HapalusaHue unu oBGOMMbI; yCUneHue Y3NoB CONpsKeHus (3a-
TSKKM, LUNOHKK, rMBKUEe CBA3M), ANS YBENMYEHNS NPOCTPAHCTBEHHOW XECTKOCTW BCero
3AaHUs NPU HEPaBHOMEPHOW Ocaake — rMOKUE U XeCTkue CTanbHbe Nosica, a npu Hag-
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CTPOiike — CTanbHble, Xene3o6eToHHbIe UKW apMOKaMEHHbIE NORACA; YCUNEeHue nepembl-
4YeK Haj Npoemamu (nepeknaaka, 3aMeHa, ycuneHve).

OAHOBPEMEHHO C YCUMEHUEM CTEH PEKOMEHAYETCS BOCCTAHOBUTb LEMOCTHOCTb KUp-
NUYHON KNAAKK MHBELMPOBaHNeM TpeluH. 3abypuBaloT CKkBaXuHbI (LLUNYPbl) AUAMETPOM OT
10 MM 20 20 MM, Ha 3/4 TONWMHBI CTEHb!, B KOTOPbIE NoA AasneHuem a0 0,6 MMa HarHeTa-
eTca pacTeop. INpu packpbiTum TpewmH A0 1,5 MM NPUMEHSIOT NONMMEPHbIE PacTBOPbLI Ha
OCHOBE 3NOKCMAHOM CMonNb! (Hanpumep: 3anokcuaHas cmona 34-20 unu 3-16-100 mac.y.;
moaudukatop MIrd9-30 mac.u.; oteepautens MIMA-15 macu.; TOHKOMONOTbIA NECOK
50 Mac.4.) UM UEeMEHTHO-NeCYaHble pacTBOPbI(HANPUMEpD: LIEMEHT-1Mac.y; cynepnnactu-
dukaTop-HacTanuHoopmanbaerma-0.1 Mac.y.; TOHKONOMOTbIN necok-0.25 mac.u.; BORO-
ueMeHTHoe oTHoweHune-0.6). Mpu packpbiTun TpewuH Gonee 1.5 MM ucnonb3yloT Ue-
MEHTHO-NOCNMMEpPHbIe pacTBopbt (Hanpumep: coctas 1:0.15:0.3 — uemenT: nonumep MBA:
NecoK) Unu LeMEeHTHO-Nec4aHbili pactsop (Hanpumep: coctas 1:0.15:0.3 — uemeHT: nna-
cTUdUKaTOP-HUTPUT HaTpus: necok ¢ Mk=1.0 npu B/LU=0.6). C uenbio ysenuyeHus noa-
BUXHOCTM pacTBOpa UCNoNb3yloT nnactuduumpyowme so6asku: HUTPUT HaTpus — 20 5%
OT Macchi LemeHTa; HadTanuHodopmanbaerus — 0.1% OT MacChl LEMEHTA; NONUBUHUI-
aueraTHas amynbcus MBA ¢ nonuMepuemeHTHbIM oTHowenunem M/L=0.6. B Tom cnyuae,
eCn MHbeLMPOBaHNE KUPNUYMHOW KNAAKU BbINONHEHO CO CTabunnanpoBaBLUMMUCA CUNO-
BbiMU UM OCAAOYHLIMU TPELUMHaMKU, pacHeTHoe CONPOTUBIIEHUE KNAAKU NPUHUMAETCA C

y4eTOM nonpaBoyYHoro koadduumenTa (M, ):

m, = 1 — TpelmMHbI n3-3a HEPaBHOMEPHOWN OCAAKM;

m, = 1.1 — TpewmHsl OT CUNOBLIX BOAGACTBUA, MHBLELUNPOBAHUE LEMEHTHBIM pac-
TBOPOM;

m, = 13 — TpelmHbI OT CUNOBLIX BOIABWCTBUIA, MHLELMPOBAHWE NONMMEPHBIM pac-
TBOPOM.

12.2 YcunerHne o6o1MMon U3 Metanna

Ycunenne KaMeHHbIX KOHCTPYKLUMHW, NpPOCTEHKOB paboTalowmx Kak Ha LeHTpanbHoe
coKaTve, Tak U Ha BHELEHTPEHHOE (Npy 3KCUEHTPUCUTETE NPUNOXEHNUS HArpy3Kkn He BbixO-
AAWMM 33 Npeaenbl sapa CeYeHUs) yalle BbiNONHAIT YCTPOACTBOM CTanbHOW 060#AMbI

(cm. puc. 12.2).
MposepsieTcs ycnosue:

2504, Fga
N, <y-ollm -m R+n—=¢_ . LEDALR A . (12.1)
v =X ¢[ ¢ L 25u,, 100 e e
rae Ns 4 -~ NPOAONBHAA cuna, AENCTBYIOLLANA B CRYEHNH;
A - nnolyaab NONepeyHoro CeYeHus ycvmusaeuoﬁ Knagku,
As,ad - nnouwjaab ceyeHusa BePTUKanNbHbiX YrOfiKOB;

R - pacueTHOE CONPOTUBAEHNE KUPNUUHOR KNAAKM;

Ry.ad - pacyeTHoe ConpoTUBNEHWe MeTara yronkos;

fywd,ad - pac4eéTHoe conpoTuBneHne MeTanna nnaHok;

? - ko3pduLMeHT npogonbHOro uarnda (cm.n.4.2[111);
m, - KO DULINEHT yueTa 4NIMTENbHOCTU AENCTBUR HarPy3Ku;
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M, - K03PDULMEHT, YUNTLIBAIOLNA YCNOBUS paboTbl knaaku (Hanuuve nospexae-
HUR): m, = 1 - npu oTCYTCTBMM TPELMH; m = 0.7 - npu HanuuMm TpeLmH;

M,y - npoLeHT coaepK@HNs NONePeYHON apMaTypbl (34€Ch B BUAE NNAHOK);

=2 100% . (12.2)
2-A, -6, +h)
= Sw,al 3n 3n . 100% , (12'3)
uad /7 b Sad

rae b,,, - pasmepbl NONEepPeYHOro CEeYEHUA anemeHTa (NnaHku);
As.,,ad - nnowjaab NONepPeYHOro CeYeHNs OAHON NNAHKK,

S,, - paccTonHue Mexay OCAMU NNaHOK;
¥V u 71 - koadduuMeHTb, NPUHAMaeMbie NPy LEHTpanbHOM cxatu - ¥ = 1,
77 = 1, a npyu BHELIEHTPEHHOM CKaTUX NO chopMynam:

2
y=1-"tp=1-—2 (12.4)

Kak npu npoekTupoBaHum, Tak M Npu BbINONHeHUH paboT, cneayeT yuecTb cneayowue
ocobeHHoCTH:

- NPOAONbHBLIE YrONKKN CneayeT NnpuHumMaTth He MeHee 50x50 mm (paBHoBOkKKe);

- NNaHKKU NPUHUMATL CeveHnem He meHee 50x5 MM ¢ warom He Gonee MeHbLero pas-
Mepa nonepeyHoro ceyeHns anemeHTa u He Gonee 500 mm;

- BKnloveHue 060iMbl B paboTy AOCTUraeTcs unu npeaHanpsskeHUeM NNaHok nocpea-
cTBOM Harpesa A0 100..120°C v npuBapKon k BEPTUKaNLHOMY YrofiKy B HarpeToM COCTosi-
HUM UK C UCnonb3oBaHuem CTpybLuH, obecneunBaloLMX NNOTHbLIA KOHTAKT YronkoB C No-
BEPXHOCTbLIO KNaaKu;

- BCE 3MIeMEeHTbl YCUNEeHNs U3 MeTanna AoMmkHbl ObiTh 3aLyMUIeHbl OT KOpPO3UK okpa-
CKOW U CNOEM LIEMEHTHO-NeCYaHoro pacTeopa (WTYKaTypK1) TONWMUHOU 25..30 MM.

T N f 1-1

j[E—p o/
14y, nEx
N R Ve h
1 II/L 2
S |y |1 j df
I I 2
)| T, 37, b
4 1 T :;"/——
o S o

: :

1 —cTon6, 2 — NnaHku 3 — yronok, 4 — ONOPHbIA Yronok
Pucyrok 12.2 - YcuneHnue kupnu4Ho2o cmonba o6o0umMol u3 Memanna
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Mnowaab ceyeHUs yronkos ONpPeAenseTcs u3 ycnoBus (12.1), a war nnaHok NpuHu-
MatoT He Gonee 40i (i - paguyc nHepummn npuxaToro yronka). CeueHve nnaHok u ceap-
Hble WBbI ANA UX KpenneHWus K yronkam npoeepsioTcA. MOMEHT CONpOTUBNEHUA NNAHKKU
onpeaenuTcs:

= Msd'yn < fn/r ,dZM
R,-7. 6

rae ., w d_ Tonwmwa v wupuna nnakm (npu atom d > 0.75b, rae b - pasmeps yronka);

, (12.5)

7, - K03(PPULIMEHT yueTa 34aHUS NO HAZHAYEHUIO;

Y. Ko3ppuULmMeHT ycnosus paboThl;

M

sd - U3rnbaloLMi MOMEHT, BOCNPUHUMAEMbIA NNaHKON

v VS _05V,0S
sd 2 2
kH — pukTBHOE 3HaUEHNe NONepeYHON CUnb;

(12.6)
rae V.. = 0.20 - As’ad,

A, 4 - NNOWaAb CeueHNs OAHOTO yronKa.

MpoBepka NPOYHOCTM CBAPHOrO WBa NPOU3BOANTCA B CNEAYIOWeN NOCNeAoBaTenbHo-
cTi. [lomKHO BLINONHATLEA YCROBUE:

o, =N+ <R, -7, 7, (12.7)

KacarenbHbie HanpskeHns onpeaensioTCs:

F
T=—— (12.8)
kf : ﬂf : dM
rAe ycunue cpesa nnaHku:
Vfit i b *
F=-+—. (12.9)
S

ad

b - paccrostue mexay uentpamu TxecTn yronkos: b =0, +2- z;

b,, - wvpuHa ycunueaemoro anemenTa;

Z - pacCTosiHhe OT U.T. yronka Ao rpaHu nepa.
HopmanbHble HanpshkeHus onpeaensitoTes:

Msd
0= (12.10)
f

rae W, = B -k -d: /6, uw.

B 3aBUCUMOCTH OT YCNOBMIA 3KCNNyaTauuu NPUHUMAIOTCA Mepbl o obecneuexnio aon-
rOBEYHOCTW 3NIEMEHTOB YCUNEHUNA (OKpPacka, 3alyMTHas LTyKaTypka C apMaTypHO#l ceTKow
wnu 6e3 n T.A.).

12.3 Npumep pacyeTa ycuneHus KMpnu4yHoro cronba merannuyeckon o6ouMonn
LieHTpanbHO CXaTbll KUPNUYHBLIA CTONG NPAMOYrofNbHOrO NONEPEYHOr0 CEeYEHUs C

pasmepamu bxh = 510x1020 mm, sbicotot H = 5.4 M 13 OBGLIKHOBEHHOrO FMUHAHOIO
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Kupnuya nnactuyeckoro opmosaHus. Ha noOBEpXHOCTM KNagku UMEIOTCA BOSOCSHbIE
TPELYUHbI CUNOBOTO XapakTepa, nepecekawowme (AnNMHa) Ao 4 psaos kupnuya. [encr-

ByloWan Harpy3ka (pacyetHoe aHauenme) - N, = 750 kH. TpeGyetca nposeputs npou-

HOCTb KNagku.
1. OnpeaeneHue xapakTepucTik Knagku. BoinonHeHo ucnbitasne o6pasLos kupnuya u

pacTsopa. PesynbTarsl ucnbiTaHns kupnuya R :11.2 MMa, 12.7 MMMa, 14.8 MNa,
13.8 MMa, 14.9 MMa. CpeaHee 3Hauenve npoudoctu R, = 13.5MNa. Ans npunsTus
OKOHYaTeNbHOro PeLeHUs NPoBEPSEM YCNOBME:

R, —R.)/R ={69-12/135=027<q=03

rae § - yyuTbiBaeT 4OCTOBEPHOCTb BbiGOpKY (Tabn.12.1).

Tabnuua 12.1 — YucneHHble 3Ha4eHus koagpduuymeHTa q
n 3 4 5 6 7 8 9 10 11 12
q 023 | 028 | 0.31 034 | 037 | 039 | 041 0.42 | 043 | 045

PesynbTaThi uCNbITaHWiA pacteopa

Rp '5.28 MMa, 5.67 MlMa, 5.79 MMa, 6.86 MMa, 4.98 MMNa. CpeaHee 3HaueHune
R,» = 512 MNa. Nposepsiem ycnosue:

R _—-R )/ R = (6.86 —4.98) /572 =033 > g = 031,

p max pmin

Uckniouaem us sbibopa R,

= 6.86 MrMa n nosTopsiem pacuer: Rpm = 5.4MnNa.

K pacuety npuHumaem Rpm =0.7-54 = 38MNa. (T pesynbTaThl UcnbiTaHus

pacteopa 6bin nNOny4YeHbl UCNbITAHMEM NNACTUHOK PacTBopa, OTOGpaHHbIX W3 LBOB,
BBOAMM nonpaBouHbIi koadduumeHT 0.7).

B pesynbrarte ucnbitaHuil ycTaHOBNEHbI YCNOBHLIE Mapku kupnuya (M135) u pacteopa
(M38).

Onpeaenum MeToAO0M NUHEAHOW UHTEPNONALMKN PacYeTHOe CONPOTUBNEHNE KNaAKK:

_ M-M._, _135-125 0
“ M., -M_, 1B0-125
M—M 8-2
k, = in 38725 gy
Mon =M 5.0—25

IS L P
Mo Tabnuue 2[11] onpeaensem pacyeTHoE CONPOTUBIIEHUE KNAAKN C YYETOM NPOYHO-

ctu kupnuya (R;) v pacteopa (R, ):

AR, = R(m,’(”n - R(,_,”,(y-ﬂ =15-14 =01,
aR, = R(:+1l,(r—1) - R(i-1),(7~-1) =171-14 =03 1
ARB = R(i+1),l7—1) - R(i+1),(7-1) =18-17 =01 ;

R=R, 4y tk, aR +k, -[aR +k, -(aR, —aR) =

=14+04-01+052-(03+0%4-(0.1-0.1] = 16MTa.
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2. MNposepuM NPOYHOCTbL KUPNUYHOro ctonba no ycnosuio

Ny<m-@-k_ -R-A,
rae & = 1000 - ynpyras xapakTepuctuka knaaku no tabn. 15[11] ANA KNaaku U3 ramHs-
HOTO Kupnuya nnacTuyeckoro opMoBaHuUsa Ha pacTBope yCcnoBHoW Mapku M’'38.

m, =1 - koadcomumenT no n.4.7[11] npu h = 510mM > 300MmM .

@ =0828 - «koathduumeHT npogonbHoro wuarmba npu & = 1000 wu
lh = li = ﬂ = 10.59 no Tabn. 18[11]
h 510

k, =0.75 - koahPULMEHT, YUUTLIBAIOWMA HANKMIME TPELIMH B HEAPMUPOBaHHOM
knaake no tabn. 11.2

N, = 700kH > N,, =1-0.828-075 - 16 - (1020 - 510) = 516.87H.

Ycnosue He BbINONHAETCA, NPOYHOCTb Knaaku He obecneyeHa, Tpeﬁyerca ee ycune-
Hue.

3. BbinonHum ycuneHnue kupnuyHoro cronba o6oiwmoi U3 metanna. MpuHumaem
oboitmy, cocTtosllylo K3 ueTbipex Yyronkoe 50x50x4 MM no [OCT 8509 c¢

A, =h-389 =1556mm" (y, =138MM i = 99mm f, = LLOMIIA ) y nonepeurnix
nnaHok u3 nonocosoi cranu ¢ £, = 159M/la, tonwmmon + =Smm u wmpuHOR

d = 60mM > 0.75by‘, =0.75-50 = 375mm.
Mposepsiem ycnosue:

Y, Ny <x-@-m -k, -R+n—"2— 2oy ""’) A+f, ALl

1+254, 100
. . +h ). .5. . .
pzz A, (b +h )-100 _2-5-60 (1020 + 510) - 100 — 059%.
h,-b,-S, 1020 - 510 - 300

LWar nonepeuHbix nnaHok gonken Gbire < 40/ = 40-9.9 = 396mm < b = 510Mm
Pasmep knaak1 = 510 Mm. Mpurumaem S,, = 300Mmr .

, =1-0828-[1-0.35. 16+1-—ﬂ-§—9——-'1—) 1020 - 510 +

1+25-059 100

+155.6 - 440] = 965.51H

0.95 - 750 = 112.5«H < 965.5H

¥ =1 - ko3pPULMEHT, NpUHUMaEMbIil npu UeHTpanbHOM CXaTun.
77 = 1 - k03bPULMEHT, NPUHUMAEMBI NPY LIEHTPANbHOM CXaTUW.

MpoBepuM NPOYHOCTb 3NEeMEeHTOB 060WMbI. YCNOBHAsA nonepevHas cuna Ans anemeH-
Ta u3 cranu C38/23:

V, =020-A =020-389 = 0.78kH.
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Ycunue cpesa nnaHku:
F= V., b _ 780 - 1067
Sw 300
rae b =1020 + 2 - 235 = 1067Mm
Z = 23.5MM - pns yronka 50x5 no FTOCT 8509

V, S, 05-V -0300 05-0.78-0300
My = =t = — = > 90 0.06kH -

MpoBepnM NPUHATOE CeueHUe NnaHKu:
W= M, 7, _ 6000 - 0.95
R, - 7. 2351

BbinonHum npoBepky CBApHOro coeanHeHUn (aNeKkTpoa 342, kaTeT wsa k, = Lmm).

= 2.18kH,

f o . 607
= 2L2.55mM° < Td = -5-66—0 = 3000mr’ .

r=—t oI osomm,
B -d,  L-0.7-60
M, 60

o= 890 _ 353,
W, 1680

W, =8k -d, /6=07 L 60°/6=1680mm",
=T +0° =655 +35% =1693Mla <R, -7, -7 =095-08-180 =

= 136.8M/a .
MpoyHocTb cBapHOro wea obecneyeHa.

12.4 YcuneHue o6o1iMon U3 xenesobeToHa
MpumeHenue o6oinMbl U3 xene3o6eToHa U3-3a BbICOKOW# TPYAOEMKOCTU MCNONb3yloT
npY 3HAYMTENbHBLIX NOBPEXAEHNAX KNAAKU UK NPK HEOGXOANMOCTH CYLUECTBEHHOIO yBe-
NIMYEHNA Hecylen CnocobHOCTU KaMEHHOW KOHCTPYKUuKu. Npes 3aknioyaeTcs kak B NoBbl-
LWEeHUN XxapakKTepucTuK knapku, paboTalowein B yCNnoBUsSX BCECTOPOHHEro OrpaHuYeHus,
TaK U B yBENWYEHUMN NMOLLAAN CEYEHUR AneMeHTa (CM. puc.12.3).

. 3 1-1 A
< P . o
14 1 N2 <25{ //—A”
o o h
S¢150 1 N )
:I o Deas
_3/ <h b Acfad

1 — ycunueaeMbiit 3NeMeHT; 2 — repekpbiTue; 3 — o6oitma (kenesobeToHHasn, WTykaTypHas)
Pucynok 12.3 — YcuneHnue Kupnu4yHo2o0 cmon6a apMupoeaHHol 060UMoU
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MposepseTcs ycnosue:

. f
}’n'Ns Sx.¢.[(mq.mr.“.R+77.BTﬂﬂ.L1’g'.%d).A+}/['adx
+ M (12.11)

x(ftd,ad At fyd,ad ’ Asz,ad)]'

c,ad

rae f ywd,ad W fyd‘,, - pacyeTHOe COnpoTMBNEHUE NnornepeyHon U NPOAONbHOW apmaTtypbl
COOTBETCTBEHHO;
A{,,., - nnowaab 6eToHa o6oiimbl (6e3 yyeTa 3awuTHOro cnos 6eToHa);

A, . - NNOWAAL CEYEHU NPOAONBHON apMaTypb!;

V. 24 - koathbuumeHT, ycnosus paboTthi GeToHa:
o Ve = 1. npu nepeAaye ycunna Ha o60AMy U HaNUUMK ONOPbI CHU3Y;
e %..a = 0. - 10 xe, 6e3 onopel no Hu3y 060/MbI;

oY = 0.35 - ges nepeaauu Harpysku Ha oboiimy.

u - 3 | . L)_U
3/ :Is<7so
A/ - 8 9 b
Lngh
1-1 S<100
a) 3 4 2
— 1) 1
—
'/ QAcad
J— ¥o . 2 h
o.n.
v TRt
Ye /_ = Acad

= = Qcad 3 \ 2 4
‘ 32750 l
S<2h
<1

1 — ycunusaemas cTeHa; 2 — HapawmBaHve; 3 — aHkepa (cBsasun), 4 — ceTka
PucyHok 12.4 — YcuneHue kupnu4yHoli cmeHb! HapaujueaHuem ¢ deyx
cmopoH (a) u c odHoli cmopoHbi (6)

117



Tabnuua 12.2 - KoacbpuunenTs! ycnosus paboTsl apmatypsl ( Vs )

':‘ji:l Bua apMUpOBaHS 3nauenus koapduumenta Y
S240 S2807 S500°
1. CeTuaToe apMupoBaHue® 0.75 - 0.6
2. MpoaonbHan apmaTtypa B KUPNUYHOW Knaake:
- pactsiHyTas 1 1 1
- cxaras 0.85 0.7 0.6
- OTOrHyTas, XOMyTbl 0.80 0.8 0.6
AHKEpa 1 CBSI3u B kKnaake
3. - Ha pacTtBope M25 u Bbiwe 0.90 0.9 0.8
- Ha pacteope M10 u Huxe 0.50 0.6 0.6

1.Mpu ucnonb3osaHun 6onee BbLICOKMX KNAaccCOB apMaTypbl PacHeTHOE CONPOTUBMEHWE MPUHU-
MaTb He Bbillle, 4eM Ans apMaTyps! knacca S280.

2.To xe He Bbiwe, YeM Ans apMaTyps! knacca S500.

3.Mpu pacyeTe CETOK KOCBEHHOTO apMUPOBAHUS ANS KUPNUMHOW KNaAKWU, BLINOMHSIEMOW CNOCO-|

60M 3aMOpaXVBaHUsi, BEBOAUTCA AONONHUTENbHLIA KOIPDULMEHT ) | = 0.5 (cragusa oTramea-

wa)u Yoy = 0.7 (nocne oTTameanus) unu ¥,, = 1 (Npu Hanuumm NpoTMBOMOPO3HBIX 406aBOK|
W NPOYHOCTW PacTBOpa B MOMEHT OTTauBaHus He meHee 1.5 MMa).

KoabcbuumeHT apMmMpoBaHUa cevYeHus:
L, < 2-A, ~(h+b)-100.
? h-b-S
O6onmbl Hanbonee appeKTUBHLI NPU COOTHOLUEHNUU CTOPOH YCUNNBAEMOro aneMeHTa
ot 1:1 po 1:2.5, a npu ux yCTpoicTBE pacyeTHoe CONPOTUBNEHUE CBA3EN (XOMYTOB) Npu-
HUMaloT ¢ Koadpuumentom M, = 0.5.

B psge cny4yaes TpebyeTca (MM BOZMOXHO OCYLIECTBUTL) YCMNEHME KUPNUYHOW CTe-
Hbl TONIbKO C OAHOW CTOPOHbLI (CM. puc. 12.46).
MposepsieTca ycnosue:

}/n ' Nsd < l ' ¢ (mq : mk "R-A+ }/:,ad ' frd‘ad - A + fyd,ad ' As?,ad)' (1213)

c,ad

(12.12)

Mpu TakoM YCUNEHNM NPOBEPSETCA NPOUHOCTL COBAUHEHNA MEXAY CMOEM YCUNEHUS U
KMPNUMYHOM knaakol. K pacueTy npuHuMatoT yuactok wupuHoin b = 1000 mm.

- i; <O0T5-R,, (12.14)

rae qu - pacyeTHoe conpoTuBneHue cpedy kKnagku No Henepesa3aHHOMY Ce4YeHuUIo,

H - BbicoTa cTeHb:;
T, - caBuramowee ycunme no KOHTaKTy CeueHus pasmepom b X H;

S
T.=% N,-8 J—[ (12.15)

c

rae N, - pacueTHoe aHaueHue Harpysky Ha [ = 1M ANUHbI CTEHBI;

e

s - SKCUEHTPUCUTET NPUMOXEHMA Harpy3kv (AOMYCKAeTCA B 3anac NPOYHOCTM Npu-

HumaTs (€, ) Ao ycunexus);
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Seag - CTATUMECKMI MOMEHT cABUraemoil yacTu cevenns (npu b = 1m) oTHocuTensHo
HelTpanbHoi ocu (cM. puc 12.4);

J. - moment MHEPLMK NONEPEeYHOro ceuverna cterbl (H = 1m) oTHocuTenbHO Hel-
TpanbHou ocy (cMm. puc. 12.3).
S, =05-b-y, (12.16)

Vs

- paccTosiHUe OT HEWTPanbHOW OCK:
) = b-05-H+n-b-a,,
’ b-h+n-lb-lh+a,,
yr = (h+ar‘ad)_yb'
rae 1 - koacpuumeHT npuBeseHus

n=E/E=E /05 E (12.18)

E. - mopyns ynpyrocTy ycunusaowero matepuana (6etoHa unu pacteopay;

lh+a,, -05)

J '

(12.17)

E- MoAynb AecdopMaLMin Knaaku;
Eo - MOAYNb YNpYyrocTty (HavanbHbil MOAYNb AedopmMauuin)

E,L=a-k-R; (12.19)
O - ynpyras xapakrepuctuka knaaku (cm. Tabn. 15[11]);

k - koadpuumeHT no Tabnuue 14[11].
L3 . _ 3
J. ={b1—2}/"+(b~yb)-O,S-y§}+{9(}/‘Ta"‘d)+b'(y[ -a )%

(12.20)

cad

3
x(0.5 - (y, - a”d)z] +n- {b—;ﬂ- +b-a,) 05 yf]

Kak npu npoektupoBaHuu ycuneHus xene3obeToHHoi oGoimoir, Tak U B npouecce
BbINONHEHUR paboT, cneayeT yyecTb creaytowme 0co6eHHOCTM:

- Knacc 6eToHa No NPOYHOCTU Ha CxKaTue NPUHUMaTh He Hwke C12/15;

- TonwmHa 6eToHa 060iMbl NPpUHUMaeTCs He MeHee 40 MM 1 He Gonee 120 MM; C yye-
ToM TpeGoBaHui nNo obecneuenuno gonroseuHocT cornmacHo CHB 5.03.01. — 02 [13] u
TKM 45 -2.01 - 111 - 2008;

- Lar NonepeyHbIX CTepXHEW NPUHUMAIOT NO pacyeTy U He 6onee 150 MM, a npoaonb-
HbiX cTepxHewn — 250..300 mm;

- AnameTp nonepeyHon apmMaTtypbl NPUHUMAIOT guameTpom 5..10 MM, a NPOAOSIbHOW —
10..16 Mm (nnowaab ceveHus NpoaonbHoW apmaTtypet A.6. He 6onee 1.5% nnowaau ce-
yeHus 6eToHa);

- NPU YCHIIEHUN Y4acTKa KUPNUYHOIA CTeHb! gnuHoln 6onee 2h (rae h — TonwmHa cTeHbl)

criepyeT NpeaycMoTpeTb CTanbHble CBA3n anameTpoM 8..10 MM ¢ warom He Gonee 2h
nnu 1.0 m (no ropusoHTanu) u 0.75 m (no Beptukanu);

- ANA YyBENUYEHUS NNOWaAMU KOHTaKTa (NOBbLILEHUW YPOBHA COBMECTHOI paboTbi) B
KNagKke PEKOMEHAYETCS: Yepes3 kawable 4 pAaa BbINONHATL Gopo3abl Ha rnybuHy 60 Mm
WM pacyunaTh Webl (4epes 2 paga) Ha rny6uHy 10..15 mm;

- cnocob yknaakv 6eToHa (MHbELMpPOBaHUe, TOPKpeTUpoBaHue, beToHupoBaHue ¢ Ha-
pawmsaHvem onanybku v T.4.) AomkeH obecneynBaTh KaYeCTBO yKNaAKM.
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12.5 NMpumep pacyeTa ycuneHus xene3o6eToHHon 060MMOWU KUPNUYHON CTeHbI

TpebyeTcs npoBepuUTb HECYyLLyi0 CNTOCOGHOCTb BHYTPEHHEH CTeHbI Ha Harpy3ku, KOTO-
pbie ByayT AeWcTBOBaTb NOCNe PEKOHCTPYKUMW M, Npu HeobxoaumocTu, paspaborath ee
ycuneHue xenesobeToHHoi oboimMoii. McxoaHble aaHHble nNo pesynstatam obcneposa-

Hus: Bbicota crenbl H = 4.8M | tonwmna h = 380MM | kupnuy kepamuueckuin M75, pac-
TBOP KNafouHbi M25, TpewuHa B knagke — 2-3 TpeLuHb! Ha
1 MeTpe ANuHbI, Nepecexatowme 2-3 psaa Kupnuyen, knagka HeapMMpoBaHHas,

Harpyska - 7, N,, = 480kH a4 M.M., NpunoxeHa 6e3 3KCUeHTpUCUTETa.
1. PacuyeTHoe conpoTuenexue knagku no tabnuue 2[11] cocraenser R = 1‘1/‘7/70.
C yueTom koadhuumenta ycnosus paboter  k, , =075 oHo cocrasur

R=k. . -R=07%-11=0825MTa.

Pacuert BbinonHsem ans yyactka ctenbl | = M.
2. Nposepsiem ycnosue:

Y, N, =0480-10">m -@-A-R-k

.y = 1-0.82-1000 - 380 X
X11-0.75 = 257.07 - 10°w,

4,
rae @ = 0.82 novabn. 18[11] npu & = 1200 no Tabn. 15[11]u A4, = é = 12.63.

Ycnosue He BbinonHseTcs, TpebyeTtcs ycunexue.

3. Ycunusaem kupnuuHyto CTeHy xenesobeToHHon obowMoir u3 6eToHa knacca C12/15
(f, =12/15 = 8.0Ma) Tonwmnoi no h,, = 60MM c kaxaoi CTOPOHBI CTeHbI. [ns

apMupoBaHNA UCnonbayeM CeTku M3 apmatypbl D5 S500 c suedkod 100x100 mMm
(A,

s2,ad
CA B BEpTUKaNbHOM COCTOSIHUM NOMepeyHbiMK CBA3AMU U3 apmaTtypbl (J8 S240, ycra-
HOBfIEHHbIMU C WaroM 750 MM (NO BbICOTE CTEeHbl) U € Wwarom 500 MM (N0 ANWHE CTeHbI,
YTO MeHble 2 - h = 2 - 380 = 760mMm). Mepepaya Harpy3ku HENOCPEACTBEHHO Ha Xe-

=196.0mm’,f,, , = 417 -0.6 = 250.2M/Ta ). ApmaTypHbie CeTKM yAepXuBaloT-

nesobeToHHyto oGoimy He nnanupyeTea - ¥, ., = 035,
Mposepsiem ycnosue:

3. f
7, - N, = 480-10° <Z-¢-{(mq-km-R+77-—’t—l—”—-’—"d—"5’-)~A+

144, 100
3.0.062 872
Hont ogas Ass + Frgg  Aag) | = 1-089-10-075 11+ e W’ X

%1000 - 380 + 0.35 - (8 - 80 - 10° + 250.2 - 196.02)] = 560.56 - 10°
rae ¥ = 1u 7 =1, T.x Harpyska NpunoxeHa LEeHTPansHo.

4.8
= 0.89 npu ¢ = 1200 n = =
v A% (0.38 +2-0.06)
m, = 1, T.k. h = 380Mm
fywdad = fyk Y.k, =218-08-05=287.2Mla
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MpuHuMaem ans cesseil apmaTypy 985240 ¢ A (cBs3ed) = 50,3m%;

swad
_2-A_ -(h+b) _ 2-503-(380 +500) - 100

Hao h-b-S 380 - 500 - 750
A =12-(1000-40) = 80 - 10°MM’ - PnOwWasb CEUYEHUS BETOHA, 3aKNIOYEHHOrO

c,ad
MeXAY Knaakoi u apmaTypoi (6e3 yyeTa sawmTHoro cnos 6eToHa, ageck ¢ = 20mMm).

Ycnosue BbINOMHAETCH, NPOYHOCTb BHYTPEHHEN CTEHbl HAa Harpy3ku, koTopble GyayT
AeiicTBOBaTL NOCe PEKOHCTPYKUMK, obecneyeHa.

= 0.062%

12.6 YcuneHue pacTBOpPHOW apMUpPOBaHHOWU o6oumon
LLTykaTypHylo 060/MY NPUMEHAIOT, €CNM U3MEHEHWEe Pa3MepoB YCUNUBAEMOro 3ne-
MEeHTa HeXxenaTenbHO U OTCYTCTBYET BO3MOXHOCTb YCTaHOBKM onany6ku u yknagku 6eTona.
MposepsieTca ycnoeue (4Ns anemMeHTos, paboTalowux ¢ ManbiM 3KCUEHTPUCUTETOM):

28 i :u f d,ad
N . Zy-@-Im -m -R+n- o LT A, 12.21
W S X @-lm -m, nHZ_ﬂM 100 (12.21)

Mpwn npoekTupoBaHWKM yCUNEHNA LITYKaTYpHOW 0BOWMOI M B npouecce BbIMOMHEHUS
paboTbl cneayeT yyecTb cneayowme ocobeHHoCTH:

- TONWWHa WTyKaTypHou o60iMbl NpuHUMaeTcs He meHee 30 MM C yyeToM TpeGosa-
Huit CHB 5.03.01 — 02[13] u TKM 45 - 2.01 — 111 - 2008;

- Mapka pactsopa npuHumaeTcs He Huwke M75;

- HAHeCeHWe pacTBopa peKOMEHAYETCR NPOM3BOAUTL METOA0M TOPKPETUPOBAHUS;

- apMupoBaHue LTYKaTypHbiX OBOWM BBINOMHAIOT aHANOrUYHO HKene3obeTOHHLIM
obonimam.

Bonpochbl 4N CAaMOKOHTPONA

1. HasoBute cnocobbl BOCCTAHOBANEHWUA KOHCTPYKLUUA U3 KaMHS U onpeaenuTte ycno-
BUS UX NPUMEHEHUS.

2. Bcerpa nu BLINONHAETCS YCUNEHNE KAMEHHbIX KOHCTPYKLMA?

3. O6bsicHuTe 3PPEKTUBHOCTL YCUNEHUS KOHCTPYKUUA OBOMMON (LUTYKATypHOM, xe-
ne306eTOHHOW, METanNU4YecKon).

4. MNepeuncnure KOHCTPYKTUBHBbIE TpeboBaHMs Npu yCcTpoicTee 060AM U3 pasHbIX Ma-
Tepuanos.

5. Kak obecneunsaeTcs (1 yuuTbiBa€TCA NpU pacyeTe) COBMECTHas paboTta o6oiMbl ¢
KOHCTPYKUMER#?

6. YuuTbiBAETCA N NpW pacyeTe YCUNEHWR TEXHWYECKOe COCTOSHWE YCUNUBaemown
KOHCTPYKUMu?

7. Kax onpeaenseTca NpoueHT nonepeyHoro apMmupoBaHua 06oiMbl yCUneHua?

8. MoxeT N BbINONHATLCA YCUNEHWe KUPNUYHOW CTeHbI C O4HOA CTOPOHbBI?

9. MoyeMy pacuyeTHoe CONPOTUBIEHUE NPOAONbLHOW apMaTypbl YCUNEHUNA CHWXaeTcs
npw pacyete?

10. Kak BnusieT nonepeyHas apmaTypa Ha pacyeTHOe CONpPOTUBNEHWE KUPNUYHON
Knagku?
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TEMA 13.PACHET U KOHCTPYUPOBAHUE NEPEMbIYEK

MepeyeHb paccmarpuBaeMbix BONPOCOB:

13.1.PeMOHT 1 ycunexue nepemblyek (cM. ¢. 166-183 [26]).
13.2.MepeMbiukn U3 kupnuua (cm. c. 73-75 [37]).

13.3.Mpumep pacyéTa nepemMbldeKk 3 HeapMUupoOBaHHON KNaaku.
13.4.MepemMbiukn 13 meTanna, Npu YCTPONCTBE HOBbLIX NPOEMOB.

13.1 PeMOHT 1 ycuneHue nepemMblyek

MepexpbiTie ABEPHbIX U OKOHHbLIX NPOEMOB KUPNUYHbLIX 34aHUA OCyLIeCTBNAETCS ne-
pembiukamu u3 xene3obeToHa, metanna u kupnuya (PSAOBbIE, KNWUHYATLIE, apoyHble).
Mocneanne BcTpevaTCcA Yalle B 33aHURX paHHEN NOCTPOWKU U MMEIOT Heya0BNeTBOpu-
TENbHOE COCTORHUE (TPeLWWHbI, BbINAAEHNE KAMHe#) Unu nognexar fnpoeepke Ha HOBble
Harpysku, koTopbie 6yayT AewcTBOBaTb NOCNe peKOHCTPykuuu. Mepembliuku U3 Metanna
MCnonbayloT NPW OpraHu3aunii HoBbIX NPOEMOB.

PagoBble 1 KnMHYaTbie NepembiuKi U3 KUpnu4a mMoryT nepeknaabiBaTbCs, PeMOHTUPO-
BaTbCA UMK yCUNNBATLCA.

Mepeknaaka ocywecTeBnaeTca oT 060ux NAT K 3aMKy (Lwansire) u3 Lenoro otbopHoro
KUpnu4Ya C KIUMHOBUAHLIM LUBOM (KNUHYaTLIX) NOCIe pasrpy3ku nNepemMbiyku. PEMOHT Bbi-
NOSHAIOT NPK OTCYTCTBUN CUNOBbLIX TPELLUWH 1 BbiCbiNaHK pacTeopa u3 WweoB. [ocne pas-
TPY3K1 NepeMbiuki WBbl ouMLWaT Ha rnybuHy Ao 10...15 MM 1 BOCCTaHaBNMBAOT NONK-
MEpPLEMEHTHbIM PacCTBOPOM Mapku He Huxe M50.

YcuneHnue nepembluek OCYyLECTBNRETCA NOABEAESHUEM Pa3rpyXatowux 3neMeHTOB U3
MeTanna (Yronkos, WBENNEepoB UNU ABYTaBPOB, €C/iM NO3BONSET BbicoTa npoéma) 6es
noasecku (npu WwWupuHe npoéma ! < 1.5M) U c nogeeckoi nNpu 6onblLuen WUpuHe NPoéma, ¢
ONUpaHWeM NOCNeAHUX Ha CTeHy He MeHee 250 MM (I < 1.5m), 300 MM (I = 1.8...2.4m),
510 Mm (I = 3.0 ...4.2m) (cm. Tabnmuy 13.1)

Mpu ycTponcTBe HOBbIX NPOEMOB BaXXEH HE TONbKO PacHéT N KOHCTPYKTUBHOE pelue-
HUE NEPEMBIYKM, HO U NOPSAAOK BLINOAHEHNA paboT ¢ 06s3aTenbHBIM KOHTPONEM NPOYHO-
CTW KUPNUYHOW CTEHBI Ha BCEX 3Tanax npoussoacTea pabor.

Ycunenue xene3o6eTOHHbIX Nepembldek He OTNMYaeTcs OT YCUNEHWs uarubaembix
3NEMEHTOB.

Pa3spaboTka MeponpuUaTUA NO PEMOHTY WNKU YCUNEHWIO OCYLUECTBRAETCA Nocne aHa-
n13a NPUYMH NORBNEHUS AeEKTOB U UX YCTPAHEHUA.

13.2 MepeMbiuku U3 kMpnu4a

B npakTke NpOEKTUPOBAHUA ANS NEPEKPLITUS NPOEMOB B CTEHAX NUCMNONb3YIOT apMO-
KUPMNUYHBIE U KAMEHHbIE NePeMblYKW, 8 UMEHHO — PAAOBbIE, KIMHYaTbIe, apoyHble, KOTOo-
pbie BbINOMHAT U3 NOMHOTENOro Kupnuya He Hxe M75 (cMm. pucyHok 13.1).

Kak npu npoekTUpoBaHWM, Tak U NPU UCMNOSNHEHUN YCUNEHUA, HEOBXOAUMO yYUTLIBaTL
pAp 0CoBEeHHOCTEN, a8 UMEHHO - HE PEKOMEHAYETCS NPOEKTUPOBaTL KNUHYATLIE U apOYHbIe
nepeMbiukn NPU Hanuuun BUGPaLMOHHOM U AUHAMUYECKOW Harpy3okK, a Taioke npu Hepas-
HOMEPHOI 0CaaKe OCHOBaHUSA.
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Tabnuua 13.1 — MNpuMepbl ycuNneHus nepembiuek

Ne

Jcku3 ycunexus

O603HayeHue

1-L110x8
2 — = 40%4
3 —6onT M16

4 — wnunbka M16
5 — = 40x4

1-[16.[20
2 — 6onT M16

1-[16.[20

2 — = 40x4

3 — KnuHbA

4 — = bxhx10

5 — pa3axumHon 6ont
M16

N

1-L110x8
2 — = 40%4
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Mpoaonxexue Tabnuub 13.1

Ne

3CKU3 YCUNEHUN

0O6o3HauyeHue

IQ

1
1

1-—=0=6MM
2-L1L110x8

3 — = 100x8

4 — wnunbka M16

1-L100x8
2 - L100x5
3 — — 40x4

1——60x6
2 — L1005
3 — wnunbka M16

1—=0=5Mm
2 — 6ont M16
3-L100x5

10

1 - HOBas knagka

124




NI/

{4

A —

a — papoeas; 6 — knnHuaTas; B - apoyHas
PucyHoxk 13.1 — Tun nepemMbivex u3 Kupnuya

MponéTbl HeapMNPOBaHHBIX KAMEHHbIX NepeMblvex AoMKHbI BbiTb He Gonee pekomeH-
AoBaHHbIX B Tabnuue 13.2, a BbicoTa — He MeHee pekomeHayemon B Tabnuue 13.3.

Tabnuua 13.2 — MakcumanbHbiil NPONET HeapMUPOBAHHLIX NEpPeMbiYex
MakcumanbHbIA NPONET NepeMblyki, M
Mapka ApOYHbIX NPU BbICOTE NOAbEMA
pacTeopa PSAO0BbIX KNMHYaTbIX 1 ES l
(5 "'12)’ (5"'5)’
50...100 2.00 2.00 3.50 4.00

25 1.75 1.75 2.50 3.00
10 - 1.50 2.00 2.50

4 - 1.25 1.75 225

1.ApouHble NepembIvKK U3 HeapMUPOBAHHOW Knaaku Nponétom bonee, Yem peKOMeHAyeMble
paccMarTpuBaloT Kak apku

Tabnuue 13.3 — KOHCTPYKTUBHARA BbICOTA NePeMbivKUA U3 HeapMUPOBaHHON KNaaku
HaumeHbluas BbiCOTa B 40NSX OT Nponéra
Mapka pacteopa pRAoBbIX
3 KMpnu4a N3 KaMHsA LOLLRELC CL AL
25 v Bblwe 0.25 0.33 0.12 0.06
10 - - 0.16 0.08
4 - - 0.20 0.10

1.KOHCTpYKTUBHAA BLICOTa PR OBbLIX NEpeMbliek A0MmkHa ObiTb He MeHee 4 psiaoB (M3 Kupnuya) n
3 pRAOB (U3 KaMHS).

2.30eCb KOHCTPYKTUBHANA BbICOTa NEPEMbIYKU: ANS PRAOBOW — BLICOTA KNAAKW Ha pacTsope no-
BbILUEHHOW NPOYHOCTU; ANSI KNUHYATON U aPOYHOI — BLICOTA NOSRCA KNaaku Ha pebpo.
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PsaoBble Nepemblukn M3 HeapMUPOBAHHOW KNaAku BblKNaAbIBAlOT Ha onanybke w3
nonHoTenoro kupnuya M75 u ebilwe n pacteope M25 u sbiwe. TonwuHa cnos pacreopa
no onany6bke He MeHee 25 MM, apMaTypHble CTepXHU (He MeHee 3) nnowaablo nonepey-
HOro ceuermnst 20 MM? Ha kaxasie 130 MM TONWMHBLI cTeH. CTepXHU 3aBOAAT Ha Onopy Ha
250 MM (CTEPXHU C rNaAKoi NOBEPXHOCTHIO AOSKHBI MMETb KPIOK).

KnuHyatble U apoyHble nepeMblukn BbikNaAbiBalOT MO onanybke u3 NONHOTENOro
Kupnuya Ha pebpo ¢ ABYX CTOpOH, obecneunBas KIMHOBUAHDIA LLOB Pa3MEPOM HE MeHee
5 MM (no Hu3y) U He Bonee 25 MM (no Bepxy).

B Tabnuue 13.4 npuseaeHo BPeMA BbIAEPKKU NEPeMbIMEK Ha onanybke.

Tab6nuua 13.4 - MuHuManbHoe BpeMs BbIAEPXWBAHUA NepeMblyek Ha onanybke, CyT.

Temnepatypa H - Pagosble | Knunuatbie 1 apoyHbie
HoropnaoTyp aaopyx( Mapka pacTsopa
sayX M25 v Bbilwe M25 u Bbilwe M10

1-5 24 10 20

6-10 18 8 15

11-15 12 5 10

16-20 8 5 =

Bbiwe 20 5 5 0

1.MNpw BbinoNHeHun paboT B 3uMHee BpeMs CHATME onanybku NPousBOAST NpU NPOYHOCTU pac-
TBOpa He Hxe 60% OT NPOeKTHOM (AN psaaoBbIx) U He Hwke 30% (ANA KNUHYATBLIX U apOHbIX).

PsapoBble, kKnMHYaTHIE U apOYHbIE NePeMbIYKN U3 HeapMUPOBAHHOMN KNafKU pacCuuTbi-
BalOTCA KaK apku, pacnop B KOTOPbLIX BOCNPUHUMAETCH KUPNUYHON KNaaKoW NPOCTEHKOB
nNK 3aTAKKOW U3 MeTanna (cMm. puc. 13.2).

T 4. rsé_%

k L }

—

PucyHok 13.2 — K pacyémy nepembivyex

BenuuuHa pacnopa (H) onpepenutcs no dpopmyne (13.1) ans nepemMblukn 6e3 3aTsxk-
Ku 1 No cpopmyne (13.2) AnA nepeMbIMKn C 3aTSHIKKON.

H = Msd/(c - 2r), (13.1)
H=Msd/(d-7), (13.2)
rae Mgy — pacuéTHoe 3HaueHue uarnbaloLero MoOMeHTa, ONpeaené&HHOro ANA CTaTu4eckn

onpeaenumoit Ganku Ha AByx onopax. Msd=0.125q: I3, (3HaueHne pacyéTHOro nponéra
NPWHUMAIOT PaBHBIM PACCTOSHUIO MEXAY LEHTPaMMN ONUPAHUS Ha CTEHY);
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C — pac4éTHas BbICOTA NEPEMbIYKM NPUHUMAETCA PaBHOW PACCTOAHUIO OT HU3a nepe-
MbIY4KN A0 YPOBHA ONUPAHWSA 3MEeMEHTOB NEPEeKPLITUR, @ NPU UX OTCYTCTBUW PaBHOW
1/ 3 lett:

d — paccTosHue oT Bepxa pacyeTHO BbICOTbI NEPEMbIUKN A0 apMaTypbl 3aTSKKK;

I — paccTosiHue OT Bepxa PacyéTHOW BbICOTHI NEPEMbIMKM A0 LEHTpa AaBNEHWUS B 3aM-
KE 1 OT HWU3a NepemblYKK 40 LEHTPA AaBnNeHus B naTe (cM. Tabn. 13.5).

MepeMbiuky paccunTLIBAIOT HAa Harpy3ky OT HEOTBEPAEBLLEN KNPNUYHOW KNaaKu BbICO-
TOW, paBHOM 1/3 nponérta npu BbiNONHeHWn paboTb! NpU NONOXWUTENLHOW TemnepaType

(npw knapke 3MMOW € UCNONb3OBaHMEM METOAA 3aMOPaXUBAHWUA PaBHOW LIENOMy nponé-
Ty). Mpun pacuéTe y4yuTLIBAIOT Harpy3ky OT 3NEMEHTOB nepekpbiTus (6anok, HacTunos),
ecnu oHa NpuUIoXeHa B Npeaenax KBagparta co CTOPOHOW, paBHOW NPONETY NepeMbiuku B
cBeTy (Npu knaake 3UMOi — B Npeaenax NPAMOYroNbHUKa BLICOTOR, paBHOW YABOEHHOMY
nponéry).

Tabnuua 13.5 — PaccTosHmne (r) B A0NAX OT pacYETHON BbICOTHI (C) NEPEMbIYKU

BenuumHa (r) B AONSX OT PACHETHON Mapka pacreopa

BbICOTI (C) 100 50 P 10 .
Mapka kupnuya

M75 u Bblwe 0.10 0.12 0.15 0.20 0.25
Mapka kupnuua ) 015 0.20 0.25 030

M50 u Bblwe

1.3a€Cb ANSA apOuHbIX NEPeMbIMeK PacYETHAsA BbICOTA (C) NPUHMMAETCS OT HM3a NATHI 4O YPOBHA
onupanus 6anok (HacTuna), BKNIOYas BLICOTY NOAbEMA NEPEMbIUKHA.

Mpu onpeaenexHn ycunus B nepembiyke, eCNiu Ha Heé nepefaéTca CoCPpefoTOYEHHAn
Harpyska OT HeCKOfbKUX CWfl, PEKOMEHAYETCA Nonb3osaTbea Tabnuuei 13.6
Mpw AeACTBUM COCPEAOTOMEHHBIX CUN:

Msd=a-P-l+)e-b-B-o. (13.3)
Mpw aecTBUKU pacnpeaen&HHo| Harpysku:
Msd = 0125 q 2+ Jeu-b- 13- . (13.4)

Tabnuua 13.6 — 3Havenue koahpUUMeHTa a Npu pacuéTe YCUIui B nepembluke
a Cxema Harpy3ok a CxeMma Harpy3ok
|4
- PP PE
0.25 0.75 B L 16 16, 16 , 16 4106

t 12 i 1/2 ; p N y

AL a
PoJp , P
0.333 0.75-2 e &
13 41 13 ! e —t
(L20)05 | )
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MpoaomxeHue Tabnuybi 13.6

a Cxema Harpy3sok a CxeMa Harpy3ok
\l/’ \Lp J/’ || Olp
0.50 Sya 14 s 18" 1-2 Ty D
O H(L-h)'g~5 ¥
J/P \|/P J/P \|/P alola 4
3a
= AN
0.60 S415 15 1/5 05 1155 1.25-3 AH (L40}-0.5
A & s L L

[Ans nepembiyex, pacrnonoXeHHbIX y YrnoB 3paHus, HEOBXOAUMO NpoBEpUTb NPoY-
HOCTb NATbI NePEeMbIHKK Ha CPE3 NO YCNOBUIO:

Q=H<(Rcr+08n-f-a,)-F, (13.5)

rae — F — pacuéTtHas nnowaab ceueHus;

n=1 (ANA KNagku U3 NONHOTENOro KUpnuya u kamHeit) u n=0.5 (aNa kNagku U3 nycro-
TENoro KMpnuua v KaMHel C BepTUKanbHbLIMU NYCTOTaMm);

f=0.7 — k0atbDULUMEHT TPEHUS ANA KNAAKW U3 KUPNUYa NpaBuNbHON (POPMbL;

= Nmin. YC/F — CpeAHWe Hanps)KeHWs B Knajke OT BepPTMKanNbHOW Harpysku npu
Y. = 0.9;

Rer - pacyéTHoe conpoTuBneHne cpesy knajku no HenepeBA3aHHOMY LUBY.

Takum o6pasom, obuiee conpoTMBneHUe cpesy No ropu3oHTanbHOMY LWIBY CKNaabiea-
€TCS N3 HeNOCPEACTBEHHOrO Cpe3a U CONPOTUBNEHUA Cpeay.

YrnoBoi NPOCTEHOK (NPy OTCYTCTBUM 3aTSHKKW Y NEPEMbIYKU) NPOBEPSETCA Ha BHELEH-
TPEHHOe CXaTue OT COBMECTHOro AedcTBusa pacnopa (H) u sepTukanbHOW NPOAOALHOW
cunbl (Ngg). Mpu 3TOM BEenUWMHa 3KCLEHTPUCUTETA PABHOAEUCTBYIOWEN B CEYEHWUM HA
ypOBHE MOJOKOHHWKA He AOrKHa npesblwaTth e, < 0.7y. Mpn HeAOCTAaTOMHON NPOYHOCTH
YrnoBoro NPOCTeHKa Ha BHELEHTPEHHOE CKaThe CTaBUTCA 3aTskka B NepeMbluke C 3aper-
KO B NPOCTEHKN HE MeHee YeM Ha 500 MM.

CeueHue 3aTRXKN onpeaenseTcs:

A = H/fyd (13.6)
C 3KCLEHTPUCUTETOM (€,)
e, =05c—r. (13.7)

Mpy BLINONHEHUM pacuéTa He NPOBEPSETCA PAcTAHYTas 30Ha NEPEMbIYKN Ha packpbi-
THE TPELLMH.
[ns onpepeneHns NPOYHOCTM Ha BHELIEHTPEHHOE CKaTue NPOBEepSeTCs yCnoBue:

Nyg=H<mg-¢,-w-R-F, (13.8)
rae — mg=1 ANA CeYeHUs C MeHbLunm pasmepom 30cm n Gonee;

@1 = 0.5(¢ + @y — K0ahULIMEHT NPOAONBHOTO U3rnba anemeHTa, ceyeHneM ¢ X h u

ANvHOR [, (C — pacyéTHas BbICOTa NepeMblyki, h — TonwuHa cTexsbl, 1, — NponéT nepe-
MbIYKW B ceeTy)

,a) no Tabnuue 18[11};
o =f(A= T'“) no tabnuue 18[11}];
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h, =c—2-e, - BbICOTA CKaTOW 30Hbl;
w=1+2<145

l-‘,,:F( ze“)_c h(1-ﬂ) (13.9)

13.3 Npumep pacuéta nepeMbiueKk U3 HEaApMUPOBAHHOW KaaKM.
TpebyeTca paccunTaTh CPEAHIO U KPANHIOW NEPEMbBIUKM NPY CNEAYIOLUX MCXOAHbBIX
AaHHbIX : Mapka Knpnuqa M100 (nonHoTenbiw, rNUHSHLIR); pactBop M25, 06b&MHbIA Bec
Knagku ]—18KH/M ,TONWMHA cTeHbl 510 MM; KnNajKa BbiNONHAETCA B NeTHee BpeMs, pac-
CTOSIHME OT HK3a NepeMbidkn A0 H13a nepekpbiTua 500 Mm (cM. puc. 13.3)
A. PacuéT cpepHen nepeMbiuku.

1.Tak kak c=500 mm<!/; =1780/, = 5933 MM, To pacuéTHas BbicOTa nepembiukM
€=500 mm.

e he=1450 e

=800 1=1780 :=800 =1780

/L

PucyHok 13.3 — K pacyémy nepembiyek no npumepy

2.0npepeneHne Harpy3ok.
Harpyska or cnos  knapku  Bbicotoir /3 = 1780/, = 593.3mm ~ 500MMm.

a1 = 0.51-0.50-1800 - 1.1 = 606 KT/yy . = 6.06 KH/y o

Harpy3ska ot nepekpbiTus.

Tak kak pacnpeaenéHHas Harpyska OT NepPeKpbITUA Yepes NYCTOTHbIE NaHenu npuno-
XEHa Ha pacCTOAHUU MeHee pa3mepa Nponérta nepembluky, T.e. 0.5M <1.78m, TO Harpy3ka
OT NepeKpLITUS yYuTbiBaeTCs

Qar = 423¥H/\ .
3.0npeaenexne ycunuii B nepembluke.

Marnbatowun MOMEHT B 3aMKe NEepPeMbIYKN.
My = (6—'“111'3—)'1'-712 =19.15kH - M
PacuéTHoe 3Ha4YeHue ycunue pacnopa:
=Mt BUIC 547144 = 54.72¢H,
c-2r 500-2-75
rae —r = 0.15-¢ =0.15-500 = 75MM C yqéTOoM Tabnuubi 13.5.
OKCUEHTPUCUTET NPUNOXKEHNS YCUNUA pacnopa onpeaenseTcs:
e, =05-c—r=05-500—75=175mm.
4.MpoBepnM NPOYHOCTb KNAAKN Ha BHELIHTPEHHOE CXaThe.
Mo Tabnuue 2[11] npn M=100 n M,=25 pacuétHoe conpoTtuenenme knagku R=1.3 Mla.
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KoachpuuueHT npoaonbHoro u3ruba anemeHta ceyeHnem c-h-1=500-510-
1780 MM onpeaenseTcs:

@, = 0.5(p + @) = 0.5(1 + 0.84) = 0.92;

¢ = 1.0 no Tabnuue 18[11] npn a = 1000 no Tabnuue 15n i1 =-= -o—- = 3.56;

¢, = 0.84 no Tabnuue 18[11] npu a = 1000 no Tabnuue 15[11] Ml=—=-—=1109;

h.=c—2-1,=500-2-175 = 150MM.

KoacbdpuumeHt m, = 1, 'r K. # ¢ n h >30cMm (cm. n. 4.7[11]).

KoadbduumeHt w = 1 + 2=1+ 1—75 = 1.35 < 1.45 (cm. n. 4.7[11]).

Mposepsiem ycnosue:

Ngg =54.72kH<my-¢;-w-R-F,=1-092-135-13-510-150 = 123517u = 123.52kH

Ycnosue BbINONHAEGTCS, NPOYHOCTL obecneyeHa.

B. Pac4éT kpanHei nepeMbiuki.

PacuéT caMoil nepembiuku He NOBTOPSIEM, NOCKONbKY BCE YCNOBWUA BbINOMHAOTCS.
TpebyoTcA AONONHATENbHLIE Posepxw YrnoBoro npocreHka wupuHon [, = 800MM
(h=510Mm, F=510x1000=40.8x10*MM?). PacuéTHoe ycunue Ha ypoBHE HM3a Nepembiuki
N; = (6.06 + 42.3) - (1.78 - 0.5 + 0.8) = 81.73kH. PacuéTHoe ycunue Ha ypoBHE HU3a Npo-
éma N, =81.73+ (0.8-0.51-1.45-18- 1.1) = 93.44kH.

1.MpoBepuM NPOYHOCTL NATH! NEPEMbBIUKUA Ha CPEe3 NO rOPU3OHTaNbHOMY LUBY:

H=5472kH< Qe = (R;x +08-n-f-0,)-F=(0.11+0.8-1-0.7-0.183) - 40.8 - 10*

= 86692H = 86,69kH,
rae - R., = 0.11MIla no Ta6bnuue 10[11];

n=1,T.K. KNagka u3 NONHOTENOro KUPNn4a;

f=0.7 — K03(phMUNEHT TpeHUSs;

74,7510% o o
0= Zos10" = 0.183MIla - cpeaHee HanpsHkeHWe Npu AWCTBUM BEPTUKANbHOW Ha-
rpy3ku ¢ K03adPPuLUUEHTOM Y. = 0.9.

Ycnosue BLINONHAETCS, NPOYHOCTb Ha cpe3 obecneyeHa.

MpoBepuM NPOYHOCTb YrNOBOIO NPOCTEHKA HA BHELEHTPEHHOE CXaTue.

1.PacuéTHbiil n3rnbatoLniti MOMEHT OT pacrnopa Ha YPOBHE HU3a OKOHHOTO npoéma

Mgy = H(hy + 1) = 54.72 - (1.45 + 0.075) = 83.45kH - M.

2.3KCUEHTPUCUTET NPUNOXKEHNA NPOAOSIbHOM Cunbl N, = 93.44kH onpeaenseTcs:
Mgy _ 83.45

e, = Sralabryvi 0.893M = 893MM, uTO Bonbwe 0.7 - y = 0.7 - (0.5 - 800) = 280Mm.
370 yKa3blBaeT Ha TO, YTO CeyeHue paboTaeT ¢ GONbLUUM IKCLIEHTPUCUTETOM 9 NPOY-
HOCTb YrnoBOro NpoCTeHKa Ha BHELEeHTpeHHOe cxaTtue He obecneueHa.
[ina BOCNpMATUS pacnopa B NepeMbiuke yCTaHaBNNBaEM 3aTsXKy U3 apMaTypsl S400
(fya = 367MTla).
— H !
As /f, vd

MpuHumaem 39105400 c A, = 236.0Mm%, uto Gonbwe (510/,30) - 20 = 78.5mm?.

Mpu ycTpoiicTBe nepembluku Ha onanybky yknagbiBaem CNOW Li@MEHTHO-NecyaHoro
pacTeopa TOnWMHOW 25 MM, Ha pacTBOp yknaabiBaeM 3 CTepXHA anametpom 10 MM C
ANVMHOW aHKepPOBKM 3a Npeaenti Npoéma no 500 MM.

3.MpoBepseM KOHCTPYKTUBHbIe TpeboBaHus.

Mpu obecneyeHnn NPOUHOCTH YrnNOBOro NPOCTEHKA Ha BHELIEHTPEHHOE CkaTue apma-
Typa B PAAOBOA NEPEMbIYKE CTAaBUTCA KOHCTPYKTUBHO: HE MEHee TpEéx CTepXHen AuameT-
pom 6 MM (A, = 85MM?), C 3aBEAEHUEM 3a rpaHb Npoéma Ha 250 MM, CTEPXHM U3 apMaTy-
pbt knacca S400 AOMKHBI 3aKaHYMBATLCA KPIOKOM (CM.n. 6.1 TKIM 45-5.02-82-2010).
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13.4 Nepembivku U3 MeTanna npu YCTpoucTee HOBbLIX NPOEMOB
Mpu ycTponcTee B CyLIECTBYIOLLEH KWDNUYHON CTeHe NPoéMa LWMPUHOW 6onee 600 MM
HeoOXOAMMO YCTaHaBNUBaTL HaJ HUM NepeMbiuky U3 metanna (cMm. puc. 13.4). ins atux
uenevw ncnonb3yloT NPoKaTHbie Wweennepsbl (Yawe) unu AsyTaspbl.
Mpu pacuéTte onpeaensioT urmbalowmn MOMEHT (M) CornacHo NONOXEHW passena
13.2 u3 ycnosus:
GS%SR,,WC. (13.10)
Heobxoanmo npoBepuTh y4acTOK ONMPaHUs NPOKATHOrO 3NeMEeHTa Ha KNaaKy Ha
CMATUE U3 yCnoBMSA
Vea<¥-d-R.-A. (13.11)
rae - Mg Vgy — n3rnbalowinii MOMEHT U ONOpHas peakums NepeMbivku;
W — MOMEHT CONpPOTUBNEHNA NPOKATHOTO ANEMEHT;
Y- d = 0.75 - ANA KNaak1 U3 KMpnuya;
A, — nnowjaab CMATHR;
R, - pacuéTHOe COnpoTUBIEHNE KNaaKu Ha CMATHE

Rc=§-R=’fA/AC-R; (13.12)

§ — k03appuLMeHT NnpuHUMaeMbiid no n. 4.13.

|

|

|
P

=
; NI

1 — 6ydywuli npoém; 2 — weennep; 3 — aHmMucenmuposaHHbie NPobku (wae <500Mm);
4 — cmaxHolU 6onm (He meHee 816 ¢ wazom He 6onee 500 Mm); 5 — apmamypHas cemka;
6 — yemeHmHo-necyaHsbIli pacmeop M100
PucyHok 13.4 — Yempoiicmeo nepembivex Had npobueaembiM NpoémMomM
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Ocob6oe BHUMaHue cneayeT ob6paTuTL Ha NOPAAOCK NPOU3BOACTBA pabort:

- NPOU3BOANRT pas3meTky byaywero npoéma;

- pasrpyXaioT y4acToK CTEHb!, UCNOMb3ys BPEMEHHOE packpenneHue Bbillenexatlero
NepeKpbITUA (BKNKOYANA y4acTku 3a npejenamu npoéMa Ha AnuHy He meHee 500 MM.);

- CBEPNST NMAEpHbIe OTBEPCTMS NO KOHTYPY Byayuiero npoéma;

- BbIOMpaloT B KUPNWUYHOW CTEHE NO ABYM rpaHsm 6oposay (npeaBapuTenbHO pacyé-
TOM NPOBEPSETCA HecywLan cnocobHOCTb 0cNabneHHoOro CeYeHNs CTeHb);

- CBEPNAT OTBEPCTUA NOA CTSHKHbIe 6oNTbi;

- roTOBST nonoctb 60po3a k paboTe (06ecnbiNMBAIOT, YBNAXHAIOT);

- YyCTaHOBMTb LuBennepa, CTAHYTb Gontamu, 3a4ekaHuTb NOMOCTU LiIEMEHTHO-necvya-
HbiMm pacteopom M100;

- N0 AOCTWXEHUN PAcCTBOPOM NPOYHOCTU HE HMKE 75% OT NPOEKTHOW BbINONHUTL pas-
B6OpKy KUPNUYHOIA KNaAKK NO pasMepam npoéma.

Bonpockl ans camokoHTponsa
1. Kakue Buabl nepembivek Bbi 3HaeTe?
2. HasosuTe 0coGeHHOCT NPOEKTUPOBaHUA HEAPMUPOBAHHLIX NEPEMbIYEK U3 Kupnuya.
3. Kakue ceueHus npoeepsIoT Npu pacuéte nepemMbivek U3 kupnuda?
4. HasosuTe Buabl 4eDeKTOB NepeMbiyeKk U NPUYMHLI X NOSBNEHUS.
5. B uém 3akniouaeTcs uaes nepeknaaki, PEMOHTa MK YCUNEHNS NepeMbluek?
6. Cchopmynupyitte TpeboBanWs Npu yCTPONCTBE PAAOBLIX NEPEMbIYEK U3 KUPNMYa.
7. MpeanoxuTe BapMaHTbl YCUNEHUA ONOPHbIX YHACTKOB NEpPeMbIYEK.
8. OnpepenuTe nopsaok paboT Npu yCTPOWCTBE NPO&Ma B CYLLECTBYIOLLEH CTEHE.
9. MpeanoxwuTe cnocobbl BKNIOYEHNA yCUNeHus B paboTy.
10. Kak onpeaensioT ycunus, AeNCTBYIOLME B NEPEMbIUKE?

132



TEMA Ne14 YCUNEHUE 30AHUA U3 KAMEHHLIX MATEPUASIOB

MepeyeHt paccMaTpuBaeMbix BONPOCOB:
14.1 ObecneyeHne NPOCTPAHCTBEHHOI XECTKOCTYM 3aaHus (cMm. ¢. 37-41 [37]).
14.2 YcuneHnune oTaenbHbix aNeMeHToB 3aaHuit (CM. ¢. 166-183 [26)).

14.1 O6ecneyeHmne NPOCTPAHCTBEHHOM XHECTKOCTU 3AAHUA

Mpw akcnnyaTauuu BCneaCTBUE HEOAUHAKOBOW (PasnuuHble MPYHTbI), HECTAOUNBbHOM
(nokanbHoe yBNaXHEHWe) )EeCTKOCTU OCHOBAHUS NOSBRSIOTCSA KaK NoKanbHbie (CeTb Tpe-
WKH), TaK K MarucTpanbHbie (Ha BCIO BbICOTY CTEHbI) TpelwuHbl (cM. Tabn. 14.1). Hepas-
HOMEpHas ocagka PyHAaMEHTOB (MMEHHO OHa Bbi3biBaAET A0NONHUTENbHbIE PACTArMBalo-
LMe unu ckanbiBalowmne HanpsiXXeHUs B kKNaake) MOXeT SBNSATLCA CNeaCcTBUEeM Temnepa-
TYpPHbIX AedopMauUil N pasHOW NO BENUUMHE HArpy3kW Ha rpyHTbl (HaACTpoKka Mnu
NpUCTpoWka 3aaHuiA, yctaHoBka Tsxkenoro o6opyaoBaHus, XxapakTepu3yeMoro Kak craTu-
YecknuM, TaK U AMHAMUYEeCKMM Bo3aencTsueM). CneayeT Taike WMeTb B BuAY, 4YTO Ae-
hopmaymm OCHOBaHMA MOTYT UMETb MEeCTO: nNpu paspaboTke pPsSaOM KOTNOBAHOB, TPaH-
Wwen, 3abuskn CBaR, BbINONHEHUN BOAONOHWKEHUS HA COCeAHEM ydyacTke. TepMuUHbI “Nno-
KanbHan” u “MarucTpanbHan” TPeWwWHbl AOCTATOMHO YCNOBHbLI, TaK KaK nokanbHble Tpelym-
Hbl CTPEMATCA, Kak Npasuno, kK 06bLEANHEHNIO B MarucTpanbHblie, NO3TOMY Kak onpeaene-
HWUEe NPUYUHBI UX NOSIBNEHWUN, TaK U NPUHUMAEMBIA CNOCOG YCUNEHUA AOMKHLI YYUTBIBATD
TaKylo BO3MOXHOCTb.

MosBnexne TpewuH HapywaeT obLLyio XEeCTKOCTb 34aHUsA, a UX PasBUTUE Ha BCIO Bbi-
COTY CTeHbi pasaensert 3gaHue Ha 6noku (oTaeneHue TopueBbiX UNKU NPOAONbHBLIX CTEH,
pas3fiom 3aaHuURA NO BCeil LUMPUHE Unu NOo yrny u T.4.).

[Ona manoaTaxHbIX 3aaHuA (A0 2-X 3TaXeW) MOryT NPUMEHATLCS KOHTPGOPCH (KuUp-
nUYHbIe, Xene3obeToHHbIe) Ha CaMOCTORTeNbHLIX (hyYHAAMEHTax, KOTOpble He A0nycKalT
noTeplo YCTOWYMBOCTU CTEH. DyHAAMEHTb! PACCYUTLIBAIOT HA NPOYHOCTb, CABUT U ONPOKMU-
AblBaHue.

TpaguUMOHHLIM BapuaHTOM ANs 3aaHUA OGO ITAXKHOCTU CYUTAETCA YCTPOWUCTBO
6oHaaxa (nosca) M3 meTanna (apmaTtypa wnu npokaTHbie 3NEeMeHTbI, C NpeaHanpPsXeHu-
em u 6e3) B ypoBHE NepekpbITUiA ANA YCUNEHUs OTAENbHbLIX CTEH UNU KOPOOku obbekTa B
uenom (cM. puc.14.1 1 14.2).

Ha npakTuke yalle npuMeHsIoT CneayioLue 3NeMeHTbl YCUnNeHus:

— NpeaBapuTenbHO HanpskeHHble nosca — AnA obecneveHus NPOCTPaHCTBEHHON Xe-
CTKOCTU U CHATUA PacTArMBaIOWMX HANPSHXKEHUIA C KNaaku. YCTaHaBNUBaloT, kak NPaBuno,
B ypOBHE NepeKpbiTUiA. BuinonHsatoT u3 apmatypel @22...32 S240 no MOCT 5781, 3amk-
HyTble, AnNUHON Bonbluei cTopoHbl He 6onee 18,0 M u He Bonee 1,5A (rae A — wupuHa
3aaHus). CeyeHne nosica onpeaenuTcs U3 yCnosus:

Tabnuua 14.1 — BapuaHTbl paspyLieHus 3gaHui
Cxema TpewmH no dacaay
2.
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MpoaomxeHue Tabnuupt 14.1
3.
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MNpuumnHBI COCTORHUA 3aaHUA:
~ ocapka cpeaHel 4acTm
— ocapka KpawHen yacTn
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OkoH4YaHue Tabnuubi 14.1

8. 9.

VU I— ‘] I r ‘I
T 1T Y Y
J_LI‘E J_L,L_L
10.
/sem MpUYMHBbI COCTORHMIA 3aaHURA:
; 6 — HOBOE CTPOMTENLCTBO
7 — ycTpomncTeo byHaaMeHTOB
00 oo0oo 8 — MoHTax o6opyaoBaHus
“““““““ 9 — HOBOE CTPOUTENLCTBO
oo gooo 10 —HaacTpoWka 3aaHuA
Oooo oooo
/4 ” /4 J.“JJ_H_UJJJHJ]_I_I_I_UJL /4
[

N, 02-R_-L-b

A = =34 — sq
s ‘
Fra Fra

rae [ — AnNVWHa yCMNWBaeMoro yvacTka;
b —TONWMHA KUPNNYHON CTEHbI;

(14.1)

qu —pac4eTHoe ConpoTUBNEHUE CABUTY KNAAKN NO HENEpeBs3aHHOMY CeYeHMU!o (CM.

Tabn.10 [11]).
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1 — AechOPMUPOBAHHOE 3AaHME; 2 — CTANbHBIE TSK; 3 — NPOKATHBLI NPOcKNb U3 yronka 150x150 MM;
4 — cTaNeble My Thi; 5 — CBAPHO WOB; 6 — TPeWMHbI B CTeHaX; 7 — wrpoba B CTeHe ANs 3anonHeHus
UEMEHTHO-NECYaHbIM PaCTBOPOM; 8 — NPOMEXYTOUHDBIV KAPHU3 M3 LIEMEHTHO-NEeCYaHoro pacTeopa
Pucynok 14.1 - YcmaHO@Ka HanpsKeHHbIX N0SICO8 C HapyXHOU CMOPOHbLI 30aHus
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1 — nechOPMUPOBAHHOE 3AaHUE; 2 ~ CTAMNbHLIE TSHKN C rankamu;
3 — MeTannnuecKue NNacTUHbI-Wansbl; 4 — CTsHXHbIE MYdDThI;
5 — OTBEPCTUA B CTEHAX, KOTOPbIE 33AENLIBAIOTCA PACTBOPOM MOCHe YCTaHOBKN TSOKEN,
6 — TPewWwmHb! B CTEHAX 3AaHNA
PucyHok 14.2 — YcmaHoeKa HanpsiXeHHbIX N10sico08 8Hympu 30aHus
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Tabnuua 14.2 — ObecneyeHmne )XeCTKOCTH 3aaHns

Cxema ycunexus

1. YcraHoBka koHTpcopcos

1 — OTKNOHSAIOLLMECR CTEHbI

2 — KOHTPOOPCHI U3 KMPNU4a Unn X/6
3 — TpewmHb! B CTEHE

2. YcraHoBKa NOAKOCOB

1 — yKpennsiembie CTeHbl

2 - noakocbi /6pyc/

3 — noaknaaku

4 — CKpYTKN 13 NPOBONOKMN

5 - cxBaTku U3 ckob

6 — nogknaakn NOA NOAKOCH!
7 — KNUHLA

8 — ynop

# NNNNN IR N § \NNNNNNNNNN

3. YcTaHoBKa Tshken u3 metanna
1 — 3akpennsemMbie CTeHbl

2 — NOKpbITUA

3— Tk

4 — oTBEpPCTUA B CTEHax

5 — TpaBepca /wsennep/

6 — HaTshkHas MydTa

7 - TpewmHbl

4. YcTaHoBKa NO3TaXHbIX CBA3EW pacnopok

~ 1 — cTeHbl
Q/ 2 — nepekpbITUR
@7 3 — ces3u-pacnopku (MeTann)
4 — 1K C pe3bbon

1 \; I A 5 — wainba
| — 6 — ranka AN HaTAXEHUs
BV ) p 7 — UEMEHTHO-NEeCYaHbi pacTeop
3 77 /)

L=
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HaTtsxeHue nosca Npov3BOAUTCA CTsXKHbIMM MydbTamu n rankamu. Kak BapvaHT, MOTyT ANA NOSCOB UCNONb30BATLCA NPOKaTHbIE
ANeMeHTh (Hanpumep — Weennep).

— CKOObI-CTSKKM — ANA OTPAHUMEHWUS PACKPBLITUA U Pa3BUTUA TPewyH. BeiNONHAIOT M3 NPOKaTHLIX ANEMEHTOB ANUHOW He MeHee 2,0 M,
(weennep Ne24 no NOCT 8240) c aHkepHbiMu GonTamu P20 (yaanenue ot Geperos TpewuHbl He meHee 700 Mm) B npeaenax Kaxaoro
ataxa (cm. puc. 14.3).

— MeTannuueckue nosica (CM. puc.14.4). YcuneHvwe KMpnuyHbIX CTEH 34aHUN NPY 3HAYNTENbHbIX AedopMauusx CTeH, a Tawke npu
3HAYUTENbHOM U3HOCE HAPYXHbIX U BHYTPEHHUX NOBEPXHOCTEN CTEH (BbiBETPpMBaHUE pacTBOpa W3 LUBOB KNajku, oTcnausaHve nnouwa-
AOK W T.A4. NPOM3BOAUTCA NyTEM YCTAHOBKN MeTanMuecknx noscos u3 weennepos Ne18) ¢ warom He Gonee 4 m no BbicoTe 3aaHus. Ans
COBMECTHOW paboTbl NOACOB NO yrnam 3AaHWs YCTaHaBNMBAKOTCA pacnpeaenuTenHble yronku «100° 10° no BbicoTe 3paHus Ha ue-
meHTHOM pacTeope M100. LLiTykaTypka CTeH NpOM3BOANTCS NO METANNUYECKON CETKe, HAaTAHYTON MEXAY NORCaMM.

At 5 5 3
(JTeo oo e h‘.‘too/o'/-
E
& 1
2
e o e @

1 — AechopMUpOBaHHOE 3AaHKE; 2 — TPELUMHBI B CTEHAX 3AaHWS;
3 — HaKNaakn 13 WBeNNepoB; 4 — HAKNAAKN M3 METANNUYECKUX NNACTUH;
5 — crskHble 6onThl; 6 — WTpoba ANA yCTAaHOBKM HAKNAAOK, 3aAenbiBaeMan pacTBOpOM;
7 — otBepcTHE B CTEHax Ans 6onToB (nocne yctaHOBKU BONTOB 3a4€KaHUTL PacTBOPOM)
Pucyrok 14.3 — Ycmanoeka HanpsieHHbIX 110sIC08 C HapyXHOol CMOPOHbLI 30aHUR
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Pucyrox 14.4 - Ycunexnue cmeH Memannuyeckumu nosicamu



HuxHWiA NOsSC pekoMeHayeTcs ycraHaBnueaTbh Ha paccTosHuu 200-300 mm Bbiwe
YPOBHS nona, BEPXHUN — HA YPOBHE OMOP HECYLMX KOHCTPYKUMIA NOKPLITUA. YCTaHOBKY
NOSCOB CNEAYeT HaunHaTb CHU3Y B CREAYioLLEeM NOpsAKe:

1) B COOTBETCTBUM C XapakTepoM AecopMaunun CTeH 34aHus Npou3secTn pa3buBky
NOSCOB Ha pacapfax 3paHus;

2) Npou3BecTu yCTaHOBKY MOACOB, COCTOALWWUX W3 LUBENNEPOB, CKPEMNNEeHHbIX Mexay
coboit cTaxHbIMKU GonTamu P20 MM, YCTAHOBNEHHBIMK 3apaHee B NPOCBEPNEHHbIE OTBEp-
cTusa ¢ warom 1,0 m;

3) no yrnam 3paHvs ycTaHaenuBaloT pacnpeAenuTenbHbie Yronkn Ha UEMEHTHOM pac-
TBope M100 1 npusapuBaloT ux k noscam;

4) HaTArMBaloT CeTKU NoAcamu ¢ o6enx CTOPOH CTEHbI, AONONHUTENIbHO 3aKpenus Mx
Mexay cobon Z-o6pasHbiMK aHKepaMu, YCTaHOBNEHHBIMU B 3apaHee NPOCBEpsieHHbie OT-
BepcTus ¢ warom 800 Mm;

5) BLINONHSAOT TOPKPETUPOBAHNE CTEHbI LIEMEHTHO-NecYaHbIM pacTsopoM M50.

14.2 YcuneHune oTaenbHbIX 31eMEHTOB 3f1laHuA

YcuneHue npu 4aCTUHHOM OTpbIBe CTeH (M. Tabn.14.3).

Mpy 4aCTUYHOM OTpPbiBE CTEHbI B MECTax CONPSXEHWA NO BEPTUKaNU ycuneHue cne-
AYET NPOU3BOAUTL NYTEM YCTAHOBKN CMApPEHHbIX TAXEN.

AHKEpOBKY TS)ei NPOM3BOAUTL HA PACCTOAHMU HE MEeHee 12 M OT TpPeLnHbl U TONbKO
K KanWTanbHO! CTeHe (KpenneHue K Neperopofkam 3anpeLleHo).

Mopsiaok npoussoacTea pabor:

1. B cTeHe npoceepnuBaioT otBepcTus @30 MM NOA THKU U CTHKHBbIE 6ONTL! NO BbICO-
Te uepes 700 mm.

2. YcraHaBnuBaloT HapyxHble wsennepbl [10 ¢ 3apaHee NpocBEePNEHHbIMU OTBEp-
cTUAMM noa 6onTbl U TAXKU.

3. Mpou3BOANAT KpensieHne LIBENNEepOB K HAPYXHOW CTeHe CTsXKHbIMM BonTamu c yc-
TaAHOBKOW C BHYTPEHHEN NOBEPXHOCTU CTEHbI MeTannuyeckux wanb 100x10x10.

4. MpuBapuBaloT Haknaaku cedeHnem 50x5 k wBennepam.

5. B npocBepneHHbie 0TBEPCTUA NpONycKaT Taxu @20 MM 1 3aKpennsaioT No AeTtanu
“1" ¢ nocTaHoBKoW KoHTpraek. OTBepCTUE C YCTAHOBMEHHLIMK Tskamu M Gontamu Twa-
TenbHO 3aaenbiBalT pactsopom M50.

6. Mocne MoHTaxa HapyXHbiiA weennep u nnaHkm o6epHyTs ceTko FOCT 5336-67" n
OLITYKaTYpUTb LIEeMEHTHbIM pacTeopom M50.

YcuneHue CTeH Npu TpewmHax MeCTHOro Xxapakrepa.

Mpu TpewmHax XaoTUYHOIO xapaKkTepa B CyweCcTBYIOWMUX CTEHAX U Neperopoakax ycu-
NeHne NPOM3BOAUTCS YCTAaHOBKOW CETOK C 06enx CTOPOH CTEHb! C NOCNEeAYoWUM OLITYKa-
TYpUBaHUEM.

Mopsaok nponssoacTsa pabor:

1. OT6UBaIOT WTYKATYPKY C 0BEUX CTOPOH CTEHBDI.

2. PacunwjatoT TpeLyuHbl.

3. Mpou3BOAAT pac4MCTKy WBOB KNaaku Ha rnybuny 10-15 mm.

4. OunLeHHYI0 NOBEPXHOCTb CTEH NPOMbBIBAIOT BOAOA NOA AaBNEHUEM.

5. Ha noBepxHOCTb CTEHbI 3aKpennsalT ceTkn Mapku 100/100/5/5, no MOCT 6478-66,
npu nomowu Z-o6pasHbix aHKepoB, YCTAHABNIMBAEMbIX B paHee NPOCBEPIEHHbIE OTBEP-
CTMS B LWAXMATHOM nopsake ¢ warom 2d>S<100 cm. CeTku yctaHasnusaloT Ha 10 MM OT
CTEeHbI.

6. Mepea TOpKpeTMPOBAHMEM NOBEPXHOCTb CTEHbLI OOMNBHO YBNAXHAIOT BOAOW.

7. TwaTenbHO 3anNoNHAIOT NPOCBEPNEHHDIE OTBEPCTUR LIEMEHTHbIM pacTeopoM M50.

8. Mo yCTaHOBNEHHbIM CeTKam NPOU3BOAAT TOPKPETMPOBAHUE CTEeHbl. TONWMHA LWTY-
KaTypku AOMKHbI BbiTh 30-40 MM.
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Tabnuua 14.3 — YcuneHue y3noB CONPsXEHUA CTeH

Cxema ycunenus

1. YcTaHoBKa BHYTPEHHMX aHKepOB

T >A o "

1 — ycunusaemas cTeHa 2 — TpewmuHbl
3 — ckBaxwmHbl (D30..40 Mm, war 0,8 - 1,2 m)
4 — ankep (212..16 mm)
5 — Huwa B cTeHe 6 — wanba
7 — raka ANA HaTSKEHNA
8 — UEMEHTHO-NEeCYaHbI pacTBop
2. Kpennexue cTanbHbIMU CBR3AMMN
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1 — npogonbHas (nonepeyHas) creHa
2 — nonepeuHas (NPoAONbHAs) CTEHa
3 — nepekpbiTie 4 — cTanbHo# TSk (D20..25 Mm)
5 — yronok L 75x75x5 6 — waunba

Ycunexue cteHbl apMUPOBAHHOW WTYKaTYpHON OGOMMON.

Mpu HaKNOHHLIX TPELLMHaX B MECTax NPUMbIKAHUA CTEH M APYrMX MECTax, Koraa ycTaHoB-
Ka APYrMX TMNOB 0GOMM NO 3KOHOMMYECKUM UNKM TEXHUYECKUM COOOpaXeHUAM 3aTpyAHEHa,
ycunexune CTeH NPOU3BOAUTCS apMUPOBAHHOW LWITyKaTypHOK o6ormoi (CM. Tabn. 14.4).
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Tabnuua 14.4 — YcuneHue KMpNuYHbIX CTEH

Cxema ycunenus

1. YCTPOMCTBO OAHOCTOPOHHEN CTEHKU
1 — ycunusaemas ctena
4 2 — %/6 cTeHka
3 — apmaTypHas ceTka
W ! 4 — aHkepa B knaake
P
3
2

5 — cKkBaXWHbI B CTeHe
6 — NOATOTOBNEHHAA NOBEPXHOCTb
(ouucTka, Haceuka)

< <

4
N
1

LNy

2. YCTPOWACTBO CTEHKM C ABYX CTOPOH
e B anm 1 - ycunueaemas crexa
— <t ] 1] L
i s | 2 — apmarypa (310..14 mMm)

3 — xoMyTbi-cBA3Y (10 Mm)

2 ! TR
L T 7 ™ Tl —L 4 — cKBO3HbIE OTBEPCTUS
Y 3 A)} 2| 78 5 — apMaTypHas ceTka
4

6 — 6eTon

J

N
N
N
N
NIE
SN

i e

3. YCTPOMCTBO NpeaHanpshHKeHHON
3 LWTYKaTypHO OGONMbI
1 - ycunueaemas crena
A)I 33 2 — MeTannMueckn NNacTUHbI
i ) 3 — TANM-CBA3N
2 3 4 — CcKBO3Hble OTBEPCTUA
5 — cTepHU NpUBapeHHbIe K
3 6 NNacTMHaM U CTHyTble
6 5 < 1 6 — crambI
L 7 — apMaTypHbie CeTku
8 — wrykaTypka

4

Mopsipok Nnpon3BoACTBa paboT:

1. OTbuBaloT LWTyKaTypKy C 06enx CTOPOH CTEHbI.

2. Mocne pacYuCTKu TPeLuHbl U WBOB KNaAku Ha rnybuHy 10-15 MM npoMbiBaloT BO-
A0V NOA AaBNEHUEM.

3. 3akpennsioT ceTkm mapku 100/100/5/5, no TOCT 6478-66 ¢ obenx CTOPOH CTeHb!
npu nomolymn Z-o6pasHbix aHKepoB, yCTaHaBNUBaeMbiX B paHee NpocBepsieHHbie OTBep-
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CTMR B LIAaxMaTHOM nopsigke yepe3 2d>S<100 cm no ropusoHTanu u 2d>S<75 cMm — no

BepTukany, rae d — ToNWMHa CTeHbl.
4. TwaTtenbHo 3aNOMNHAIOT NPOCBEPNEHHBIE OTBEPCTUS LEMEHTHBIM pacTeopom M50

TPELWMHbI U OTBEPCTURA NOA aHKEPLI B CTEHE.
5. Mpou3BOAAT OLWTyKaTypuBaHWe CTeHbl LIEMEHTHbIM pacTBopoM M50.
Mpu HaaCTpoWKe 34aHUA C LENbIO YBEMUYEHWN KECTKOCTU HIKE NeXaLUX KOHCTPYK-
LW ¥ paBHOMEPHOrO YBENWYEHUA Harpy3kn UCNONb3YIOT YCTPOWCTBO T.H. PasrpyXaroLux
noscos (CMm. Tabn.14.5).

Tabnuuya 14.5 — YcuneHwe CTeH npy HaaCTpoiike
Cxema ycuneHus

1. 2.

;&270», )J-
L
NN

X;

-

- ig 270 mi
]
300

1 — cTeHa HaaCcTpavBaeMas; 2 — NepekpbITUe HAACTPAMBAEMOrO 3Taxa; 3 — apMaTypHbIe CeTKU;
4 — xene306eTOHHLIN NOAC NO NepumeTpy; 5 — NpoaonbHas apMartypa (316..32 mm),
6 — npokat meTannuueckun; 7 — 6eToH knacca C12/15; 8 — apmaTypHble ctepxHu @12 Mm

Bonpocb! ans caMoOKOHTpons

1. Ha3oBUTe NpU4MHbLI CHWKEHWS NPOCTPAHCTBEHHOW XECTKOCTU 3AaHWH.

2. Kakne cnocobbl Bbi 3HaeTe ANs BOCCTAHOBNEHWS NPOCTPAHCTBEHHOW XECTKOCTH
3naHuin?

3. Kak orpaHuunBaeTCcs passutue TpeLmH B cTeHax?

4. MpuseavTe NpUMEPH YCUNEHUA CTbIKa CTEH NPU Er0 paspbiBe.

5. Kakue cnocobbi ycuneHus creH Bbi 3HaeTe?

6. Kak ycunuBaloT KNpnuyHble CTEeHb! Npu HAACTPOMKE 3AaHWUIA?

7. HasoBuTe NpuumHbl passuTus ocaakn byHAaMeHTa 3aaHuA.

8. C KaKo# uenblo CTaBAT KOHTPOPCh Y HAPYXHbLIX CTEH?

9. TpebyeTcs NM KOHTPONL NPeAHaNPHKEHHUA apMaTypbl NOACOB U Novemy?

10.Ha3oBuUTe KOHCTPYKTMBHbIE TpeGOBaHUA NpU YCTPOWCTBE HaNPSKEHHbIX NOSCOB
3naHus.
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TEMA Ne 15 COBPEMEHHBLIE METO/1bl YCUNEHUSA KAMEHHBIX KOHCTPYKUWA

MNepeueHb paccmaTpuBaeMbix BONpPOCOB:

15.1 O6wme nonoxeHus no pac4yeTy (cMm. c. 1-15 [43]).

15.2 YcuneHnue knagkum KOMNO3WTHLIMU MaTepuanamu (CM. c. 1-21 [36]).

15.2.1 YcuneHus LUeHTpanbHO CKaTbiX KUPNUYHbIX KONOHH. Mpumep pacueta Net.

15.2.2 PacueT ycuneHus knagku npu gencrsum marubaloero MOMeHTa U3 nnockocTm
cteHbl. Mpumep pacueta Ne2.

15.3 YcuneHue knaaku nepudpepuitHoi 3ameHo# knago4yHoro pactsopa. Mpumep pac-
yeta Ne3.

15.4 YcuneHve KUpnu4HoOM knaakv no TexHonoruu Sure Twist. Mpumep pacyeta Ne4.

15.1 O6me NoNoXeHUA No pacuyery

Cpean TpaguUMOHHbIX CNOCOBOB YCUNEHWA KaMeHHbIX KOHCTPYKuuiA Haubonbiuee
pacnpocTpaHeHMe nonyyunu cranbHble U xenesobeToHHbie 06OWMbI, MeTannuyeckue
NOACa M HaKNaAKu, nepeknagka knagku v Ap. BONbWKUHCTBO U3 HUX TPYAOEMKU B peanu-
3auumn, LOPOrocTOALM, a NPUMEHUTENBHO K UCTOPUYECKUM 3[aHWNAM HEKOTOpbie M3 HUX
BOBCE HENpMeMnEeMbl NO 3CTETUYECKUM CoobpaxeHnam. Bcnepcremne aToro Ans pemMoHTa
N YCANEHWUA KaMeHHbIX KOHCTPYKUWI BCe Gonbliee NPUMEHSIOT HOBbIE TEXHOMOMMU U Ma-
Tepuanbl. K nocneaHnM, B 4aCTHOCTW, OTHOCATCA KOMNO3UTLI B BUAE namenen, MaTos v
CeTOK, M3roTaBnUBaeMbiX M3 YrNepoAHbIX, apaMUAHbLIX U CTEKNOBOMOKOH. WX NpoYHOCTbL
3a4acTylo NpesbillaeT NPOYHOCTb CTaNM, B CBRA3U C YEM OHWU UCNONbLIYIOTCS ANA YCUNEHUs
He TONbKO KaMEHHbIX, HO N Xene3obeTOHHbIX U AaXe MeTannuuecknx KOHCTPYKUUA B Ka-
YecTBe NOBEPXHOCTHOrO apMMpoBaHWUA. CoeaNHEHME Takux MaTepuanos C ycunueaemon
KOHCTPYKUMEN OObIYHO OCYLIECTBNNAETCS C NOMOLWbIO COCTABOB Ha OCHOBE 3NOKCUAHOW
cmonbl. Kommepueckoe Ha3BaHWe Takoi CUCTEMbl YCUNEHWA 3a pyGeXoM WU3BECTHO Kak
FRP (Fibre Reinforced Polimers) unu Ha ocHose nonuMepuemeHTHoro pacrsopa — FRCM
(Fibre Reinforced Comentitious Matrix).

Mockonbky MaTepwanbi, UCNoOnb3yemble B PaccMaTpUBaeMbiXx METOAax YCUNEeHus,
VUMEIOT A0CTaTOYHO BbLICOKYI0 CTOUMOCTb, 3((EKTUBHOCTb UX NPUMEHEHUS AOMKHA ObiTb
obocHOBaHa COOTBETCTBYIOWIUM pacyeToM. ApMUpYIOWWE 3NEMEHTbI AOMKHLI pa3Mme-
waTtbecs TaK, 4Tobbl UX HanpasneHWs (BONOKHA CETOK WK cnupanesuaHble cBA3n) Gbinn
nepneHAnKyNapHbl TpewmHam nubo, Npu OTCYTCTBMU NOCMEAHUX, COBNajanu C TpaekTo-
pHei rnaBHbIX PACTArUBAOLLMX HaNPSHKEHUN.

Mepen o6cnepoBaHneM KaMeHHbIX KOHCTPYKLUUA HEOBXOAMMO BLISBUTL MX CTPYKTYPY,
BbIAENMB Hecywme anemeHTol. Mpu obcneaoBaHnn HECYLWMX 3N1EMEHTOB BaXHO YYUTbI-
BaTb UX peanbHbie pasmepbl, PacyeTHyI0 CxeMy, BeNuunHbl AeopMaLii u pa3pyLueHuw,
YyCNOBUS ONUPAHKS HA KAMEHHYIO kKnaaky 6anok, NAKT 1 T. n., COCTOAHNE apMaTyps! (B ap-
MOKaMEHHbIX KOHCTPYKLIMAX), 3aKnaaHbix ageTanen. BaxHo ycTaHoBUTb pa3Mepb! U xapak-
Tep AedekToB, pa3pyLUEHUA: CKONOB U TpeluH. HeobxoAUMO BLIACHUTL, HapacTalT Tpe-
LWMHbI BO BPEMEHY UK HeT. [1Na 3TOro Ha TpewmHbl CTaBATCA Masku.

TpewmHbl B HECYLUMX KaMeHHbIX KOHCTPYKUMAX COOTBETCTBYIOT CTAAUAM TPEeLMHOOb-
pa3oBaHusa (unu cTaguam paboTsl knagkv Npu cxaTum):

® nepsBas CTagus — NOSBNEHWUE NEePBbIX BONOCAHLIX TPELWUH B OTAENbHbIX KAMHAX;

* BTOpas CTagus — npupacrasve u o6veanHeHne OTAENbHBIX TPELUUH;

* TpeTbA cTagus — obpasoBaHue 60MbLIMX NOBEPXHOCTEH PaspyLLEHUs U ucyepnaxue
NPOYHOCTM KNaAKY.

BbiaensioT gakropbl, ABNKIOWMUECH NPUHUHON BO3MOXHOIo 06pa3oBaHus TpeLmH:

a) HA3KOe Ka4ecTBO KNaaku, T.e. NNIOXUe PAaCTBOPHbIE LWBbI, HECOGMI0AEHNE NEPEBR3KN
WBOB, 3abyTOBKa C HapYyLUEHUEeM TEXHONOrMN ee BbINOMHEHUS 1 T.N.;
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6) HepocTaTouHas NPOYHOCTb KUpPNUYa W pacTBopa (TPEeLMUHOBATOCTb U KPUBOUHEW-
HOCTb KMpNM4a; BbiCOKaa NOABWKHOCTb pacTsopa 1 T.n.);

B) COBMECTHOE NPUMEHEHMUE B KNaAKe Pa3HOPOAHBIX NO NPOYHOCTY U AedopMUpyEMO-
CTH KaMEHHbIX MaTepuanoB ( HanpuMep, rMUHAHOrO KUpNUYa C CUNUKATHBIM KUPNUYOM
unu wnaxkobnokamu);

) MICNONb30BAHWE KAMEHHbIX MaTEPUANoB He MO Ha3HAYeHUIO (Hanpumep, CUNUKaTHO-
O KMpPNUYa B YCNOBUAX NOBLILLEHHOK BNAXHOCTH);

A) HU3KOe ka4yecTBo paboT, BLINOMHAEMbIX B 3UMHEEe BpEMA (MCNONb3OBAHME HE Ouu-
LEHHOro OT Haneau Kupnu4a; NPUMeHeHne CMepP3LLErocs pacTeopa);

€) oTCcyTCcTBUE TemnepaTypHO-yCaAo4HbIX WBOB Unu HegonyCcTumo Gonbwoe paccros-
HUE MeXay HUM#;

X) arpeccuBHble BO3AEMCTBUS BHELUHEW Cpeabl (KUCNOTHOe, LWenoyHoe U conesoe
BO3AENCTBUR; NONEpPeMeHHoe 3aMOpaXuBaHe U oTTamBaHwe, yBNaxHeHne u BbiCylLuBa-
Hue);

3) HepaBHOMepHan ocafka pyHaamMeHTa 3aaHuN.

HeobxoauMOCTb B yCUNEHUU CTPOUTENbHBIX KOHCTPYKUMA NYTEM MPUKNEAKA dnemMeH-
TOB BHELHEro apMUPOBaHWUA M3 BbICOKONPOYHOrO U BbICOKOMOAYSIbHOTO Martepwana noss-
NAETCA B CNEAYIOWMUX OCHOBHBIX CRyYasX:

- noBpexaeHWe CTPOMTENbHOW KOHCTPYKLUN, KOTOPOE NPUBESIO K CHUKEHUIO ee Hecy-
e cnocobHOCTH, ECTKOCTU K TPELYMHOCTOWKOCTH;

- U3MEHeHue yCnoBUI 3KCnnyaTauuu, Bbipaxaloweecs, npexae BCero, B M3MEHeHun
BENNUYUHbI, XapaKkTepa 1 pacnonoXeHus Harpysok;

- U3MEHEeHWe pacveTHON CxeMbl KOHCTPYKLUK;

- HeOBXOAUMOCTb NOBBLICUTL HAAEKHOCTb U AONTOBEYHOCTb KOHCTPYKLUK.

Onsa obecneveHus IPHEKTUBHOTO YCUNEHUA TEXHONOMUA AOSKHA rapaHTUpPoBaTh Bbl-
NONHEHNE CNeAyoWmuX YCNOBUN:

- BO3MOXHOCTb MOHTaXa 3M1eMEHTOB BHELUHEro apMMpPOBaHUS HA KOHCTPYKLMUM ecTe-
CTBEHHOWN BRAXHOCTH;

- BO3MOXHOCTb HaA@XHOW NpUKNenkn K NiobbiM CTPOUTENbHBIM MaTepuanam, KoTopas
obecneunsaeTr nepegavy ycunuiA CO CTPOUTENbHOW KOHCTPYKLMW Ha 3NEMEHT BHELUHEero
apMupoBaHus;

- MexaHuyeckue CBOWCTBA MaTepwuanos, NPUMEHSIEMbIX NPU YCUNEHUN AOMKHbI GbiTh
cTabunbHbl BO BpeMeHN. 3TO OTHOCKTCA Kak K MOHTa)XXHOMY Kneto, Tak U K 3neMeHTy ap-
MUpOBaHKus;

- MOAYNb YNPYrocT U NPOYHOCTb 3MEMEHTA BHELUHEr0 apMUPOBAHWA AOSKHbI BbiTb
npeAcTaBNeHbl AOCTaTOYHO LUMPOKOA JIMHEWKOW, ANA 3PEKTUBHOO NPUMEHEHUR Ha
Pa3nUYHbIX KOHCTPYKLUMUAX U3 pasHbiXx MaTepuanos.

MepeyncneHnHbiM Bbile TPeGOBAHUAM BNOMHE OTBEYAIOT ANEMEHTbl BHELWWHEro apMu-
POBaHUA U3 BbICOKONPOYHbIX W BbICOKOMOAY bHbIX UCKYCCTBEHHbLIX BOSIOKOH, Npexae Bce-
o YrnepoaHbIX U apaMuAHbIX.

YrneBONOKHO — BbICOKONPOYHbIWA, NMMHEWHO ynpyruii matepuan — OCHOBHOW ANS ane-
MEHTOB BHELLHEro apMUpoOBaHWUSA KOHCTPYKUMIA. YrneBONOKHO NpeacTaBneHo B BMAE XOC-
TOB (Wraps) 1 neHt (laminats). MoOcKoNbKy 3nEMeHTbl BHELIHEro apMUPOBaHUS U3 Yrneso-
NOKHA 3aKPennATCA Ha KOHCTPYKLWA NPU NOMOLM MOHTaXHOrO knes (3nOKCMAHOro,
3MNOKCUNONUYPETaHOBOrO WUNK NONMMEPLEMEHTHOro) OHU 3PPEKTUBHO pearupyloT Ha
npupauieHve aedopmaunii KOHCTPYKLUKM, B HUX BO3HWKAIOT Bonblume npupalieHus ycu-
nuin. Mpexae Bcero, aTo CBOUCTBO 0GYCNOBWUMO NPUMEHEHWE YrnepoaHOro BOMOKHA npu
ycuneHun xene3obeTOHHbIX KOHCTPYKLMA. [Mockonbky npeaenbHoe yANWHEHWe yrneBo-
fnoKHa 3HauyuTenbHo Gonblue, yem y 6eTona, B 6onblunHCTBE cnyyaes pabodue ycunus B
YrneBoNOKHE 3HAYUTENbHO MeHbLUIe NPeAenbHbIX U pa3pyLeHUe YCUNEHHOrO YrneBOsnoK-
HOM obpa3sua kak NpaBUNO NPOUCXOAUT MO KOHTAKTHOMY CIIO0 MEXAY 3MEMEHTOM BHELU-
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Hero apmupoBanua U 6eToHoM. UcknioueHuem senseTcs pabota nonepeyHbix 6aHaaxen
KONOHH U3 YrNeBosiokHa.

NamuHaTbl — yrnepoaHbie BONOKHA, CTPOrO OPUEHTUPOBaHHbLIE B O4HOM HanpassieHuu
N OMOHOMNUYEHHbIe (NaMUHUPOBAHHbLIE) B NONMMEpe B BUAE XECTKUX nonoc. flamuHatbl
NpUKNENBAIOT HENOCPEACTBEHHO Ha NOBEPXHOCTM YCUNUBAEMbIX KOHCTPYKLIUA.

XoncTbl — rubkas TkaHb ¢ ORHOHANPABNEHHLIM U ABYHANPaBNEeHHLIM PACNONOXEeHNEM
BOMIOKOH. XONCTbl NPWU YCTAHOBKE HA KOHCTPYKLMW YTannusaloTCA B NONWUMEPHbIA KNen —
maTtpuuy, obecneuymnBatoLLyio X NIIOTHOE NpUNeraHue K NOBEPXHOCTU.

JlaMuHaTbl U XONCTbl C OAHOHANPABNEHHbIMU BONOKHAMKU WCNONb3YOT ANA BOCNPU-
ATUS NPOAONbHLIX YCUnuin B Uarnbaembix, LIEHTPANbHO U BHELEHTPEHHO CXKaTbiX 3NeMEH-
TOB (NNnockue u pebpucTbie NAUTLI, purenyn, 6anku, anemexTbl hep™ 1 T.4.)

XOonCTbl C AByHanNpaBneHHbIMK BONOKHAMU NPUMEHRAIOT ANSA YCUNEHUS KOHCTPYKLWIA,
paboTarowux npu CAOXKHOM HaNPSXEHHOM COCTOSIHUU, ANA BOCNPUSATUA NONEPEYHON CUnbI
1 CABUroOBbIX yCuUnuin 6anok n purenei kapkacHbIX 3aaHuiA U T.4.

15.2 YcuneHnue knaakun KOMNO3UMUWOHHLIMU MaTepuanamm

OcHoBHas ctepa NPUMEHEHWUS 3NEMEHTOB BHELUHEro apMMpOBaHWUs U3 yrnesosiokHa
npy YCUNEHUN KaMEHHbIX KOHCTPYKLWA — BHELEHTPEHHOCKaTbIe 3NEeMEeHTbI, T.e. CTon6bl,
NUAOHBI U NPOCTEHKN. PN YCUNEHNN 3T INEMEHTOB CNELManucTbl CTankMBatoTCs € Npo-
6nemoi BknodeHus B paboTy cTanbHbIX 060WM, MOHTUPYEMbIX Ha KOHCTPYKUWIO, B COOT-
BETCTBUM C TPAAULMOHHON KOHLUenuuen ycunernus. [ins obecneveHus cosmectHon pabo-
Tbl CTanbHOW 060MMbI U yeunusaemoro ctonba, kak npasuno, NuITalTcs co3paTs B 060Mn-
Me HauanbHbie YCUNUA NyTeM HarpeBa XOMyTOB U NPUMEHEHUS PaCLLUPSAIOLIMXCSA pacTBo-
poB. TexHU4eckn 3TO OCYLUECTBUMO, HO AOCTAaTOYHO TPYAOEMKO U He TEXHONOrUYHO.

OGovimbl U3 yrneBonokHa (yrnexoscra) sBASIOTCS 3h@EKTUBHOW anbTepHaTMBOW
cTanbHbiM 060AMaM, NOCKONbKY WX BKNloYeHne B paboTy ycunmsaemoro anemexta obec-
rneynBaeTCs NPOCTO BO BPEMA MOHTaXa XONiCTa Ha ycunusaeMblii 3neMeHT Yyepes knee-
BOW CNOW.

HatypHble ncnbiTaHUa KMpNu4HbIX cTONGOB, NpoBeAeHHbIe B NabopaTopun KamMeHHbIX
koHcTpykumn LULHUNUCK B 2004 r. noa pykoBoACTBOM K.T.H. 'paHoBckoro A.B., nokasanm
1,5-2,0 — KpaTHOe yBenuueHue Hecylien cnoCaBHOCTU KUPMUYHbIX CTONGOB, YCUNEHHbIX
B6aHpaxamu U3 yrnexoncra.

MpumeHeHne 3NEMEHTOB BHELUHEro apMMpPOBaHUS U3 YrneBoNOKHa NO3BONSET B LWK-
POKWUX Npeaenax perynupoBatb yCUNUA B KAMEHHOW KOHCTPYKLIMK, MUHUManNbLHO Hapyluas
ee UenocTHoOCTb. 3To B NONHOW Mepe KacaeTCA KOHCTPYKUMA PEKOHCTPYWpYyeMbiX U pec-
TaBpUPyeMbIX 3AaHUN.

OTaenbHblid BONPOC — 3TO YCUIEHNE KaMEHHbIX CTEH, NMOBPEXAEHHbIX B pedyrbraTte
npocanok hyHAAMEHTOB MAN UMEIOLUX OTBEPCTUS B BUAE TEXHOMOrWYECKWUX, ABEPHbLIX,
OKOHHbIX NPOEeMOB. TPaAULMOHHLIM PewwieHneM Npu yCuneHrun NoAoGHbIX 3NeMEeHTOB SB-
NAETCA yCTaHOBKA CTanbHbIX CkOG, CTanbHbIX NPOoUNEl Yepes aHKePHOE KpenneHue Ha
CTeHe B OTAENbHbIX TOUKAX C NOCNEAYIoLEeh 3a4eKaHKon paclUMpSIOLWUMUCS pacTBOpaMi.
MpuMeHeHne 3NeMEeHTOB BHELUHEro apMUpOBaHUA W3 YrNeBOSOKHA ANA YCUNEHUA nepe-
YUCNEHHBIX KOHCTPYKUUIA nossonseT u3bexaTb yCTAHOBKW TOYEUHbIX aHKEPOB, BOBNEYb
6onbwui o6bem Matepuana B paboTy OTAENbHOrO aNeMeHTa, peanu3osaTth UMeOLLUECs
pe3epBbl KOHCTPYKUMU, NPU 3TOM 6EPEXHO OTHECTUCH K HEMOBPEXAEHHBIM YYaCTKaM.

Cucrema BHELHEro apMMpoBaHUs AN KAMEHHbIX KOHCTPYKUMUA Hapsigy C AOCTOUHCT-
BaMmu o6napaeT U pAAOM HEAOCTaTKOB, KOTOPble TPeBYIOT UX YCTPaHeHUs Npu NPOeKTUpO-
BaHUK:

® ANSi HAAEXHOrO CUENNEeHUs maTepuana yCUneHus ¢ KOHCTPYKUMe NoBepXHOCTb No-
cneaHen J0MmMKHa 6biTb CYXOW U BbIDOBHEHHOMW;
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* paboTbl N0 YCUNEHNIO AOMHKHBI OCYLLECTBNATBCA NPY NONOXWUTENbHOW Temneparype
1 HOPMasbHOW BNAXHOCTH BO3AYXa ANA OTBEPXAEHUNA KNes, a ero Mmanas Xwsy4ecTb Tpe-
ByeT GLICTPOTH! NPUKIIEUBAHUS;

e KNeeBoe CoeAWHeHUe obnafaeT HWU3KOW OrHEeCTOMKOCTbIO, MOCKONbKY AECTPyKUMs
3NOKCMAHOrO KNes HauMHaeTcs npu Temneparype 50-100 °C;

® YUUTbIBAR OPraHM4YECKOe NPOUCXOXAEHNE ANOKCUAHDLIX KNeeB, COeAUHEHMA C UX No-
MoLblo 06NaaaloT HU3KON AONTOBEYHOCTBIO U3-3a2 CTPOEHUS, UX CTPYKTYPbI;

® TEXHONOMMA NPUKNENBAHNA HA ANOKCUAHOM KNee SBNAETCA BPeAHOW ANS 31,0POBbSA;

® yCuneHue AOMKHO BbLINOMHATLCA BbICOKOKBANMMUUMPOBaHHLIMU pabounMmu u cne-
LUManu3MpoBaHHbiMu hupMamu.

OTMeueHHbIX HEAOCTaTKOB YAAeTCA u3bexarb Npu UCNONb3oBaHUK BMECTO knes cne-
uunanbHbIX WTYKaTYpHbIX pacTBOPOB M3 HEOPraHMYeCKUX MUHEeparnbHbiX MaTtepuanos C
MOAMMDULMPOBAHHBIMU NONUMEPHbIMKA Ao06aBkaMu. TexHOMOMUA YCUNEHWS Npu 3TOM 3a-
KN4aeTca B cneayloweM. Ha ounlieHHylo OT LUTYKaTypku U 3arpssHeHW NOBEPXHOCTb
KaMEHHOMN KNaaku nocne ee yBNaXHeHWss HAHOCUTCA CNOW KNesLero WTykaTypHoro pac-
TBOpa TONWMHOW 3 MM, B KOTOPbIA yTannueaeTcs apMupylowian cetka U3 KoMno3numoH-
HbIX MaTepuanoB. 3aTeM HaHOCUTCA 3aALUMTHBLIA WTYKaTYPHbIA CNOW TonwmHon 8-10 MM,
noBEPXHOCTb KOTOPOro noasepraeTcs uHMWHON ob6paboTke. Mpu HeobxoaumocTn, B 3a-
LWHUTHBIA CNOW MOXeT yTannueBaTbCA BTOpas ceTka, obecneunBalowjas NOBLILLEHHYIO
NPOYHOCTb YCUNEHUSA.

Takas cuctema ycuneHus ussecTtHa 3a pybexom kak FRCM (Fibre Reinforced Comen-
titious Matrix),a oaHo#U 13 ee pasHoBuaHOCTEN ABNAeTca cuctema Ruredilx Mech. B yka-
3aHHOW CUCTEME UCNONb3YIOT CeTKU U3 YrneBOsokoH, obnajaoowme cneayowmumm mexa-
HUYECKMMU XapaKTepuCTUKaMU: NPOYHOCTb Ha pacTskeHue — 4800MMMa; mogyne ynpyro-
ctu — 240 Ma; aedopmaTteHoCcTb Npu paspbiBe — 1,8 %. PaccmaTtpusaeman cucrema
obnapaeT cneayowMMU JOCTOUHCTBAMM:

® NIPOCTOTOW TEXHOMNOTMUM;

© BbICOKOW CLIENNSIEMOCTbIO apMUPYIOWEro LWTYKaTypHOro CNos C NOBEPXHOCTLIO YCu-
NNBaEeMOI KAMEHHOW KaaKku;

© BbICOKOW KOMNATWOWNBHOCTBIO APMUPYIOLLEro CNOA C KUPNWYHOW KNapkow, T.e.
cOnMKEeHHBIMU AedOPMaLMOHHBIMK XapaKTepucTUukamn (Moaynu ynpyroctu, koagduum-
€HTbl TeMNepaTypHOro pacluMpPeHns);

® BLICOKOW OrHECTOMKOCTbIO M KOPPO3WNOHHOW CTOWKOCTbIO, NAaponpoOHUUAEMOCTbIO 1
BOAOCTOWKOCTbIO, YTO NO3BONAET NPOUIBOAUTL YCUIIEHNE KAMEHHbIX KOHCTPYKLMIA KaK u3-
HYTPM, TaKk U CHapyXu 3aaHNiA.

K poctonHcTBam paccmartpusaemoro cnocoba ycuneHus cnepyer OTHECTU ero yHu-
BEPCanbHOCTb U BO3MOXHOCTb NPUMEHEHUA ANa niobbix OpM 1 oyepTaHUik ycunusae-
MbiX KOHCTPYKLWiA (apku, CBOAbI).

B 3apybexHoi npakTuke paccMaTpuBaeMblit METOA HaLLen LUPOKoe NPUMEHeHue Ans
yCUIIEHUA KaMEHHBbIX 34aHWIA U COOPYXKEHUIR, NOABEPraeMbiX AUHAMNYECKUM BO3AENCTBU-
AIM (CENCMUYECKUM, TEXHOTEHHOW BUGpaLmm).

Ucnonb3yeMble matepuansl. icnonbayembie Ha NpakTuke Matepuanb! NpMBeAEHb! B
Tabnuuax 15.1 ... 15.4.

Tabnuua 15.1 — dusuko-mexaHudeckue xapakrepuctuku xoncra Sika Wrap Hex-230c

Ne n/n Mokaszarenu XapakrepucTuka
1. ONroBe4YHOCTb HeT orpaHuyeHus, HeT kKoppo3vuu
2. |NpoyHOCTL BONMOKOH Ha pacTshkenne ,MMNa 3500
3. |Aedopmauum npu otpuise, % 1,5
4. |Pa3mepbl, MM 305x0,13mm, 610x0,13mm
5.  [Moaynb ynpyroctu, MMNa 230000
6. |Hanpasnenue BOnokoH OpHoHanpaBneHHbie
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Tabnuua 15.2 — TexHnyeckue xapakTepucTUk1 anokcuaHoro coctaea Sikadur 330

Ne n/n Nokasatenu Xapakrepuctuka
1. BsskocTb Mpu t=+20 °C - nacrta
2. TeMnepaTypa CTeKNoBaHUA 7 cyTok npu t=+15 °C
3. MpoyHOCTbL Ha pacTsieHue, MMa 30 MMa (4epes 7 cyTok)
4. Aaresus K 6eToHy PaspyweHnue 6etoHa (yepes 1 cyTku)
5. Mogaynb ynpyroctu, Mla 3800
6. Ycnosusi YKuaHecnocobHocTb 30 MuH (npu t=+23 °C)

Tabnuua 15.3 — dusnko-mexaHuyeckue csonctea anemeHTos GAMM (xoncTbl OT Npous-
BoauTens)

MpouHocTs |edopmaumnu| MosepxHOCT-
M:&(;ﬂn:::g::; Tun Ton;.::ma, wug::ua, E, IMa|pacTaxeHnuns|npu paspoise,| Has NNoT-
A fyks: MMa &% HOCT®, /M
Mape Wrap-c 100,
UNI-AX 300/ B 0.167 200, 230 4800 21 300
10300/20300/40 400
Mape Wrap-c 100,
UNI-AX 600/10 | B 0.335 200, 230 4800 21 600
600/20600/40 400

YcnosHbie 0603HaueHusn: B — CBONCTBO UCXOAHOrO BOMOKHA

15.4 — OnU3nKo-MexaHuyeckue CBOWCTBA CMON OT NPOU3BOAUTENA

Mapka npOUSBOANTENR | ¢\ i | £, M | 6. % | Eu, (T8 | fru MMa | ToowC | Tacc®C
Mape Wrap 31 40 30 1.2 3.8 70 5-30 -
Mape Wrap 21 40 30 1.2 2.5 55 10-30 -

Mape Adesilex PG 30 - - 5-30 -

Bpems xm3HecnocobHocTn npu 'reMnepaType +20°C

YCTPOMCTBO CUCTEMbI BHEWIHEro apMupoBaHus. CBA aneMeHTaMun 13 yrnepoaHbix
sonokoH FibARM npeanonaraeT BbiNONHEHWE CREAYIOWMX ONepauuii: NoaAroToeka no-
BEePXHOCTU KNapku; nogrotoska anemextoB CBA; noaroToBka knes (aaresusa); Haknenka
yCUNMBAIOLWMNX INEMEHTOB; HaHECEHNE 3aLLUTHOTO NOKPbITUA.

O6wme TpeboBaHun. Haknelika CBA He fomkHa NpenaTcTBOBaTb MUrpaLuu Bnaru u3
Tena CK (B kaxaoM nonepeyHom cevyeHun neHtamm CBA moxeT 6biTb 0xBaveHo He 6onee
50% nepumeTpa; B NNUTHbLIX CK war neHT gomkeH 6bite He Gonee 200 Mm).

He ponyckaeTtcs nonagaHue 0CafKoB, HanMuue rpsasu B 30Hy HakNemnkn, a Temnepary-
pa okpyxaroLen cpeabl JomkHa BbiTb B MHTepBane +5°C...+45°C. TemnepaTypa ocHoBa-
Hus fonkHa 6biTb He Huwke +12°C U Ha 3°C Bbille TOYKM POCHI (M3 YCNOBUA NOABNEHMA
KoHAEHcaTa). OTHOCUTENbHAA BRAXHOCTb OKpyXalouwlen cpeab! AomkHa Bbitb He Gonee
80%, a BNaXHOCTb NOBEpXHOCTH He Bonee 4%.

MoaroToBKa NOBEPXHOCTU. YCUNUBAEMas KNadka AOMKHA MMETb: KUPNUY HEe Hke
M35; pactBop — He Hwke M15; BpemeHHoe CONPOTUBNEHUE OCEBOMY PACTSXEHUIO NO Hene-
peBs3aHHOMY LBY He MeHee 0,6 kr/cm? (0,06 MIMa). MOBEPXHOCTL KNaAKN He AOSMKHA UMETb
cKomna, paKkoBMHbl, kaBepHbl rnybuHoi Gonee 5 MM u cnaboro matepuana. BoipaBHuBaHne
NOBEPXHOCTY OCYLIECTBNSETCA NONUMEPLIEMEHTHBIM PaCTBOPOM. TpewuHbl packpbiTueM 6o-
nee 0,3 MM PEMOHTUPYIOTCA UHBLELIMPOBAHUEM B TPELLUWUHbI HU3KOBS3KOTO 3MOKCUAHOrO UNU
noSnMypeTaHoBOro CocTaBa. TpeluHbl packpbituem meHee 0,3 MM 3aTMpaloT nonumepue-
MEHTHbIM PAaCTBOPOM. YrNOBble 30HbI AOMKHbI UMETL. NO BHELUHEW KpoMke — (packy C kaTe-
TOM He MeHee 25MM; Nno BHYTPEeHHEW — ranTenb C KaTeToM He MeHee 40 MM 13 martepwana
NPOYHOCTBIO Ha CkatTue He Hwke 15 MIa, agresven k matepuany knagku He Hwke 15 MlMa.
MoaroToBka NOBEPXHOCTH BbiNONHAETCA NMOOLIM MexaHu4Yeckum cnocobom, obecnbinuBanue —
BOAOW M0A AaBNEHNEM He Huke 10 atM., CyLLKa — OKaTbiM BO3AYXOM.

NoarotoBka ycunusatowmx 3anemeHToB. Heobxoaumo cobniogexue cneayowmx
TpeboBanuii: paboTbl BLINONHATL B PE3MHOBLIX NepyaTkax; OTCYTCTBUE HA NEHTe 3arpss-
HEeHWI; Packpol NPOU3BOAUTL B 3aKPLITOM MOMELLEHUU; HE AONYCKAETCH: NOBPEXAEHME
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yrnepoAHbiX BONOKOH, pasfeneHve NeHTbl Ha XryTbl, nepernd neHTbi nonepek BOMOKOH
(TONbKO CMaTbiBaHWe B PYNOH).

MoaroTtoBka knetowero cocrasa (agreamsa). [puMroToBNeHWe COCTOMT U3 Creayio-
LUX onepauun: CMelBaHUe KOMMNOHEHTOB M0 TEXHUYECKOMY pernameHTy; B Tape &MKo-
CTblO HE MeHee 3 NUTPOB; NepemMeLLnBaHne BEINOAHATL 40 OAHOPOAHON MacChl (He MeHee
2 MWH) HU3KOO60POTHOW Apenbto (He Bonee 500 06/MUH) C LENbl0 OrpaHUYEHUs aspauum
CMECH; roTOBbI aAre3anB XPaHAT B 3aKpbiTON Tape C MapKUPOBKOW; XM3HecnoCobHOCTbL
knes FibARM Resin cocraBnset He meHee 40 MuH (npu Temnepatype cpeabi 25°C).

Haxnenka anemeHToB CBA. BbinonHsI0T B Cneaytowen NocneaoBaTenbHOCTUA: HaHe-
CeHWe ajresusa LUNarenem Ha NOAroTOBMEHHYI0 NOBEPXHOCTb; yknaaka anemeHnTta CBA ¢
NPpUKaTKOW pe3nHOBLIM BanuMKoOM (OTknoHeHwe anemeHta CBA ot npoekta He 6onee 5%,
He [ONYCKaOTCA CKNaAKM U NpUKaTKa NONEpeK YrnepoAHbIX BOMOKOH, HaxfecT NeHT fon-
XeH 6biTb Bpa3bexky ¢ ynaneHmem Ha 400 MM); NO NOBEPXHOCTH NOCneaHero ((UHULWIHO-
ro) cnos CBA HaHecTW ajreauB M npucbinaTb MenkUM Cyxum neckoM (cpakums
0,5...1,0mm); Bpems oTBepaeHus — 24 yaca ( npu t220°C); 36 yacos (npu t=5...20°C).

3awwura anemeHToB CBA. MNocne Habopa npoYHOCTH aAare3nBa Ha NOBEPXHOCTL 3ne-
MeHToB CBA HaHOCAT 3awuTHOE NONMMEpPLIEMEHTHOE NOKpbiTe (1 Cnow) cneayrowiero
cocrasa: ML M500 — 1 nuTp; necok keapuesbiti ¢ Mk 1.5-2.0 no FOCT 8736 — 0.4 n; no-
numep — Mpuman Y-40 - 0.15 n; soaa — 0,25 n).

15.2.1 PacyeT yCUneHus LeHTPanbHO CXKaTbIX KUPNUYHbLIX KONOHH
Mpu ycuneHun Kupnu4HOW KONOHHBI YCTPOUCTBOM 060iMbI U3 CBA yBenuueHue Hecy-
wewn cnocobHocTn knapku obecneumsaeTtcsi nyTem ydeta KoauULMEHTa BHELIHEro ap-
MUPOBaHUA, YTO BEAET K POCTY PaCYETHOro CONPOTUBAEHUS Kaaku (cM.puc.15.).
MposepsieTca ycnosue:

NmSNRd=mq-(p~Rcf~A, (151)
rae mg — koachuumeHT, onpeaensiowmi no n.4.7 [11]. Mpu h>30 cm v i28.7 cMm 3HaueHne
my =1,

¢ — k03huLMeHT npoaosibHoro uaruba onpeaensiercs no n.4.1...4.6 n 1abn.18 [11]
C YY4eTOM ynpyroi xapakTepuctuku knagku a (cMm. Tabn. 15) [11] n rubkoctn anemexTa
An=lo/h unu A=lo/r;

A — nnowaab NONEPEYHOro CeYEHNS ANEMEHTa;

R.s — pacueTHoe conpoTusneHue ycuneHHon CBA KnpnuuHon knaakv;

(2:u5Rya)
Ry =R+~ <2-R; (15.2)
R — pacuyeTHoe ConpoTMBNEHWE KUPNUYHON KITaAKN A0 ycunenus no Tabn.2...8[11];
Uy — KO3 DUUMEHT NOBEPXHOCTHOTO apMUPOBAHUS KNaaku
—_ A 100-
Y = 5 100; (15.3)

Ar — nnowaab NONEPeYHoOro CeHEeHUs NonocH! CBA
Af =2- t[ . hf, (154)
TA€ t; ¥ hy — TONWMHA U WNPKUHA neHTbl (nonockt) CBA,

S¢c — nnowaab Gonee ANMHHOTO y4acTka KUPNUYHON KNaAKN NPUXOAALLAACS Ha OAHY
nonocy (newxTy)

Sre=2-h-(hs +1.); (15.5)
Rrq — pacHeTHoOe conpoTusneHue Ha pactaxeHue CBA c yueToM koadduuueHTa Ha-

AexHocTU (¥,) v koadduLmMeHTa ycrosui paboTs! (Ce)
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Rra = 22, (15.6)
rae Cg — Ko3duumeHT ycnosus paboTsl Ana yrnepoaHbix Tkaved FIbARM c yueTom yc-
noBuiA OKpyxatolyen cpeabl: Cp = 0,9 — HopManbHas cpeaa nomelieHun; Cp = 0,8 — ar-
peccuBHas cpefa uny aKcnnyaTauus Ha OTKPbITOM BO3ARYXE;

Yy — 3HaueHue koathuumMeHTa HAAEXHOCTN ANA pacyeTa No NepBoit rpynne npeaenbHbIX
cocTosHui ¢ yueTom Tuna CBA: y; = 1,2 — ANA OAHOHANPABEHHLIX YINEPOAHLIX NEHT
CBA; vy = 1,8 — ANf AByHanpasneHHbIX YrnepoaHbix neHT CBA.

Mpumep pacuera Ne1

Mo pesynbTatam obcneaoBanns: kupnNUuHbIA cTon6 (KONOHHA) BbICOTON 6.5 M, ceve-
HUeM b x h = 640 x 640 MM U3 rMUHAHOrO KMPNUYa NNACTUYECKOro NPECCOBAHMUA; Ha No-
BEPXHOCTM KNaaKku UMEIOTCA BONOCAHBIE TPewmHbl (wi=0.2 MM), nepecekatowue He Gonee
2-x pspoB knapkn (kn, = 0.9), knagka HeapMWpPOBaHHas, PacyeTHOE CONPOTUBNEHWE
KNajku, onpeaeneHHoe pacyeTom W ucnbitaHuem kupnuua (M37) n pacrsopa (M18) co-
crasnser R=0.72 MMa. Harpyska (pacyetHoe 3Ha4yeHue, nocne PeKOHCTPYKUuM, Npuno-
weHa ueHTpanbHo) coctasnsaeT Ngg=280kH (cm. puc.15.1).

< 1-1

Iy 2 A
/R oyt

1 — kupnuyHbIl cmon6; 2 — nonoca CBA
PucyHok 15.1 ~ K pacyemy ycuneHus kupnu4yHo2o cmon6a ¢ nomouibto CBA

1.MpoBepum NPOYHOCTL KMpNUYHOro cronba
Neg Smg @ - kmpR-A,
rae a = 750 (cm. Tabn.15[11]);

mg=1TK h > 300MM;

@ =084npui =ly/h= % = %’- = 1.15 u @ = 1000 no Ta6a. 18[11]};

Nsq = 280kH > 1.0:0.84-0.9-0.72 - (640 - 640) = 222.95 kH.

Ycnosue He BbINONHAETCA, TPe6yeTCA BLINONHUTL YCUNEHUE KUPNUYHOW KOMOHHDI.

2.BbiNONHUM ycuneHue KUpnuyHoro ctonba KOMNO3UTHBIMU Marepuanamu CUCTEMBI
BHelwHero apmmpoBanua (CBA) 13 yrnepogHbIX NEHT NOCpeACTBOM yCTpoucTBa HaHaaxa
ans cosaanus oboitMbl (cuctema FRCM, a UMeHHO ee pa3HOBUAHOCTb, cuctema Ruredils
Mech). Ucnonb3yem ceTky B BUAE NEHTbI CO CREAYIOLMMU XapaKTEPUCTUKaAMK: LWWPUHA
b=300 MM, TonwuHa t=0.167 MM, C OAHOHaNPaBNEHHLIM PacnoOXEHUEM YrnepOoAHbIX
BOSIOKOH, NPOYHOCTL Ha pacTsxenue fr=4800 MlMa, Ex=240000 MNa, aecdopMaTMBHOCTb
npu pa3pbiBe &r;, = 0.018. KNEAWMiA CocTaB NONMMEPLEMEHTHbBIA PacTBOP.
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C uenbio yctpoicTsa 060AMbI NOArOTaBNUBAEM NOBEPXHOCTb U CHUMaem dacky no

yrnam c katetom 25 mm.
Onpepenum pacyeTHoe ConpoTUBneHue knagku pabotaiowen B ycnosusx oborimbl u3

KOMMNO3UTHOro matepuana.
- 2:usRegq .
Ry =R+2L <2 R

KoadbduumeHT noBEpXHOCTHOrO apMUPOBaHUA onpeaenseTcs

=24.100 =222 . 100 =
Hy =5-100 = 20 - 100 = 0.016% ,

rae As — nnowaab cevenns neHTol CBA
Ap=2-bp-t; <2-300-0.167 = 100.2 Mm?;
Spc — NNOLWAAb KUPMNUHON KNNAAKKA NPUXOARLIEACA Ha OAHY NONOCY (NEeHTY)
Sp=2-h-(hs +1;) = 2-640- (300 + 200) = 640000 MM?,
rae |s — paccTosHne B CBETY MeXAYy NeHTamn npu ware neHT S=500 mm
Iy =S = hy = 500 — 300 = 200 mMM.
PacueTtHoe conpoTuenexue nexTsl CBA onpeaenurcs:
fra = L% = 22220 = 3600 MIla;

2:0.016-3600

Ry =072+ oo = 1.872 MIla > 2 - R = 1.44 MIla.

Mposepsiem ycnosue:
280 kH< 1-0,84-0,9- 1,44 - (640 - 640) = 445,9 kH
Ycnosue BLINONHAETCA, NPOYHOCTL oBecneveHa.

15.2.2 PacyeT yCUNeHUA KNaaKn Ha NeNCTBUE MOMEHTa U3 NSIOCKOCTHU CTEeHbI
Mpu pacyeTe KUPNUYHOW KNaaku Ha AedcTBue usrmbaloulero MOMEHTa M3 NNOCKOCTH
CTeHbl UCNONb3YIOT cneaylowme NPeAnochbinku (cM.puc.15.2):

wN sd

' {
0 — < L
v 4 | s

(BA Emu ] » ]

S L L

r —

PucyHok 15.2 - K pacyemy ycuneHun éHeyeHmMpPeHHO C)Kamo20 rnpocmeHKa
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- HanpsxeHus B aneMeHTe CBA npsamo nponopuUWoHanbHbl PacCTOAHUIO OT HEWTpanb-
HOW ocy;

- 3HauyeHus npeaenbHbIX OTHOCMTENbHbIX Aedopmauuin npuHumaTh He Bonee: y pac-
TBOpa — 0,0025; y kupnuua — 0,0035;

- YrNeBONOKHO paboTaeT B ynpyro CTagun (NMHEeAHO) A0 AOCTUKEHMA NpeaenbHOW
Harpyaku;

- paboTy KMPNWUYHOI KNAAKM HA PACTsXKEHUE U YrNIeBONOKHA Ha CxKaThe He y4nuTbiBaloT;

- NpocKanb3biBaHWe (OTCNOeHWE) YrNeBOonokHa Ha NOBEPXHOCTWU KUPNWUYHOWA Knapku
OTCYTCTBYET;

- NPY COOTHOLLIEHUWN BLICOTHI CTEHbI K TONWWHe MeHee 8 (H/h < 8); Bbirnbom (M3rub us
NNOCKOCTU) MOXHO NpeHebpedb;

- paspyleHne MoxXeT ObiTb OT paspyLUEeHUs KNaaKu Ha coKatue U OTCROEHUS 3NeMeH-
ToB CBA 0T NOBEPXHOCTW KNaaku.

MposepseTcs ycnosue:

Meg < Meg - A - Rpe - (d = 25) = Ny - (5 - 22%); (15.7)

By = 0.7 — k03phULUMEHT NPUBEAEHUS KPUBONMHENHON 3NIOPbI HANPSHKEHWIA B CKaTon
30HE K NPAMOYroNbHOW;

Mgy — n3rnbarolmit MOMEHT OT BHELWHER Harpy3kn B paccmMaTpBaeMoM CeveHum;

Ay — nnowaab NonepeyHoro cedeHus anementos CBA

Af =n- tf . bf; (158)

Ry, — pacyeTHoe 3HaueHne 3eKTUBHOro Hanpskenus B anemeHtax CBA u3 ycno-
BUS OTCNOEHUA

Rfe = Ef . efe; (159)

&e — NpepensHble Aedopmauuu B Matepuane CBA w3 ycnoBus Kak OTCnauBaHus

anemeHToB CBA (HapylweHne cuenneHus C NOBEPXHOCTbIO KNaAKMW), Tak U paspylueHus
KNajku Npu cxaTum

_ [ A

= B e m " <fd
fe=em () S e (15.10)
3HaueHue koapuuuenTa k,, NPUHUMAETCS MEHbLUUM U3 ABYX YCNOBUNA.
KoapduumeHT ycnosus pabotsi CBA 3aBUCHT OT XECTKOCTHU 3NEeMeHTa:

- 1 . —_ nE at . . M
ki = g (1-32£2) <09 npun - Epy - t; < 180000;

1 90000
m= m' (m) <09npun- Egy - tp > 180000.

Cg = 0.9 — AnA ycuneHus CK BHyTpU noMeLleHuit C HearpeccuBHOM Cpeaon
Cy = 0,8 — TO Xe Ha OTKPbITOM BO3AYyXEe MNKN B YCNOBUAX arpeCCUBHON Cpeab!
PacueTHoe 3HaueHue gecdopmauuii CBA.

= Rra _ CeRpk
Efa = Era Yf'EId, (151 1)

rAe ¥y — KO3(PPUUNEHT HAAEKHOCTU NPKU pacyeTe No NpeAenbHbIM COCTOSHUAM NepBon
rpynnel: vy = 1.2 — ANA OAHOHANPaBEHHbIX YrNepoAHbIX NEHT; y, = 1.8 — AnA AByHa-
npaBneHHbIX YTNEePOAHbIX NEHT.
MpepenbHoe 3HaYeHne aedopmMaLmnii KNPNUYHOW KNaaku Npu OKaTumn
o R v
Emu = V 'E=V'3ﬁ;=3’ (15.12)

rae R, — BpEMEHHOe CONpOTUBNEHUE (CPEAHWUIA NPeaAen NPOYHOCTHU KNaaKu)
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Ry=k-R. (15.13)

3HaueHue koadbduumenTa: k = 200 ana knaaku U3 kupnuua u 6yTa; k = 2.25 gns knaa-
Ku 13 6nokoB suencToro 6eToHa.
E, — HayanbHbik MOAYNb AedopmMaumii kKnasku

Ey=a-R,. (15.14)

a — ynpyras xapakrepucruka HeapMUpOBaHHOM knaaku (no Tabnuue 15 [11]).
v — KO3(hPULMEHT, yunTbiBAIOWMIA NON3YYeCTb knaaky (no Tabnuue 3.23 [11]).

Mpumep pacueTta Ne 2

Tpebyetca obecneunTs NPOYHOCTL NPOCTEHKa ceveHneM b x h = 1160 x 510 MM 1 Bbi-
COTOW 4,2 M 3AaHMA Ha Harpy3Ky nocne PeKOHCTPYKLUMN. MPOCTEHOK BLINONHEH U3 MMUHA-
HOro Kupnuua nnacrtudeckoro npeccosaHns M100 Ha pactBope M50 (pacyeTHoe conpo-
TMBneHve knaaku 1,5 MMNa). fedekrol otcyTcTByloT. feicTylowme ycunus (pacyetHoe
3HaueHwe): npoponbHas cuna Ng; = 200 kH, u3rubawWmniA MOMEHT Mg, = 40 kHM.
(cm.pnc.15.3).

1. MNposepuM HecyLLylo CNOCOBHOCTL NPOCTEHKA NO YCNOBUIO:

Nyg SNga=mg-¢1-R-Ac-w,

@1 — KOIPDUUNEHT NPOAONLHOTO U3ruba;

¢, =(@+¢)-05=(093+0,31)-0,5=0,62;

@ = 0,93 no Ta6a.18[11] c yyerom a = 1000 (ta6a.15[{11]);

_lo _ 09H _ 09420
A== Pl ——151— —2;704—1
91 =031 MA=2 =22 =382,
180 b, 300 , 180 *\J
.11 E Iy
~ _ ol Pucyrok 15.3 — K pacuyemy ycunenus
N anemenmamu CBA
g s ////’/ // :T
l\
| 1160 |
BbicoTa cKaToi 30HbI onpeaenuTcs:
40-10°

h,=h—2-e,=510-2- "’“ =510 -2 = 110mMm;
w=1+2 2 =1 +E = 1.39 < 1.45 no Ta6a. 19[11].
Mpoeepsiem ycnoeue

200kH >1,0-0,62-1,5-(110-1160) - 1,39 = 164,94 kH.

YcnoBue He BbinonH\eTCs, TpebyeTcs ycunenue npocTeHka.

2. YcuneHue npocTeHka NpoeKTUpYeM C UCMNONb3OBAaHUEM CUCTEMbI BHELUHEro apMi-
poBaHua (CBA) n3 koMno3uTHbix maTepuwanos. icnonb3yem cucremy FRP ¢ Hakneitkoin Ha
PacTaHYTYIO (HapYXHYI0) NOBEPXHOCTb NPOCTEHKA XONCTa (NEHT) U3 YrNepOAHOro BONOKHA
C NOMOLLbIO 3NOKCUAHOrO afre3vBa. XapaxkTepucruka ucnonb3yemblx MaTepuanos: XoncT
C OAHOHaNPaBnEHHbIM PacnoNOXEHNEM YrnepoaHbIX BONOkoH mapku Mape Wrap-C UNI-
AX, Tun B: TonwuHa t; = 0.167 MM, WKPUHA by = 100 MM, MOAYNb AedopMaunit Ep, =
230000 MIla, NPOYHOCTb Ha pacTsxeHue fy, = 4800 MIla, Aecdbopmaunn npu paspbise
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& = 0.021. Ycunenuwe, nocne ycTPOUCTBA NOANEXUT 3aLUMTE LUTYKATyPHLIM MOKPBITUEM.
Hakneitka Npou3BOAUTCA NO NOArOTOBIIEHHOK NOBEPXHOCTU KUPNUYHON KNAAKH.
Ans obecneyeHns NPOYHOCTN HEODXOAUMO BLINONHEHUE YCNOBUS:
Msq < Mpg = A7 - Rpe - (d = 22%) + Ngg - (5 - &25),
rAe Ay — nnowaab ceveHns anemeHTos CBA
A =n-bs-t; =3-100-0.167 = 50.1 Mm?;
d=h+0.5-t =510-0.167-0.5 =~ 510 mm;
B = 0,7 — KO3 DULMEHT NPUBEAEHNA KPUBONNHENHOW 3NIOPbl HANPSHKEHUA B CKATON
30HE K NPSAMOYrOfbHOW;
fe — PACUETHOE 3HaUEHNe 3PPEKTUBHOrO HanpskeHus B anemeHTax CBA
re = Efq - £¢ = 230000 - 0.0111 = 2553 MIla,
&, — npepenbHole aedopmauun B8 matepuane CBA U3 ycnosus kak oTCnavsaHus
KOMNO3WUTHOrO marepuana OT NOBEPXHOCTU KNaAKW, Tak U paspylieHus Knaaku npu cxa-

TN
h—-x
Efe = Emu * ( x. ) <knm: Erd,

510-337 .
gre = 0.022 - (2527) = 0,0112 < 0.0113 = 0.815 - 0.0139,

Efe = Emu (h%x) < Cg - &a;

£re = 0.022 - (2522) = 0,011 < 0.0111 = 08 0.0139.
Tk n-Epq-t; = 3-230000-0.167 = 115230 < 180000;
e = = (1-32£1) < 0.9;

60~E,-d 360000
1 115230
km = sooom3s” ( - 360000) =0815<09.
PacueTtHoe 3HaueHue aepopmauuin matepuana CBA.
R Cg'R
&4 =Bra _CERpk 084800 _ 939

Efa  YfEpa  12:230000
rae Cg = 0.8 — npu akcnnyaTtaumn CBA Ha OTKpbITOM BO3AyXe;

¥r = 1,2 — ANs OAHOHanpasnexHoro matepuana CBA.

MpepenbHoe 3HaueHue pedopmaLMii KUPNUYHONW KNaaku Npu oxaTum

[ Ry 2.2
= L= oy =222 20,022,
Emu v Eo aRy a 1000 0.0

v = 2.2 — koadduumeHT nonsydectu (n. 3.23 [11]);
a = 1000 -- ynpyras xapakrepucTuka knaakw (tabn. 15 {11]).

Mpw &, = Cg - £rq = 0.0111 3HaYEHME BLICOTHI CKATO 30HBI ONPEAENUTCS:
Emu-h _ 0022510

= EfetEmu  0.0111+0.022 339 mm
Mposepsiem ycnosue:
0.7-339 510 0.7-339
Mg = 40kHM < Mgg = 50.1 - 2553 - (510 _T) +200- 103 - ( . —2—) =

=50.05+27.27=77.32-10°H-MM = 77,32 kH - M
Ycnosue BbiNONHAETCA, NPO4MHOCTbL NPOCTEHKA obecneveHa.

15.3 Ycunenue knagku nepmugpepunHon 3aMeHoM KIaaovHoro pacteopa
Mpouecch! BOCCTAHOBAEHWA U NOBLILIEHUS Hecylwei CNOCOBHOCTU KNPNUYHLIX CTEH
TPaAUUMOHHBLIMK cnocobamu (xene3obeToHHble pybalkn, 060iMbI U T.4.) CBS3aHbI C PSR-
AOM npobneM, 06ycnoBneHHbix HeoOXOAWMOCTbIO BOCTPUATUS HUXKENEXaWMMU KOHCT-
PYKUMSMU U OCHOBaAHUAMM (byHAAMEHTOB AONONHUTENbHLIX Harpy3oK OT MaccChbl, BBOAU-
MbiIX B KOHCTPYKLMIO YCUNUBaIOWuX cnoes. Tak, Npu yCTPOWCTBE ABYCTOPOHHEH Xeneso-
6eToHHOM pybalLuku C TONWMUHON CNOSR 5 CM AononHUTENbHas macca Ha 1 M? ycunusaemoit
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cTeHbl coctasnsieT 250 kr. K HegocTaTkam 3Tux CnocoboB MOXHO OTHECTU MX BbICOKYIO
MaTepuanoeMKoCTb, MHOrOAENbHOCTb, YMEHbLUEHME B 4UCTOTE BHYTPEHHUX Pa3MepoB
nomeLleHus u T.4.

CyLHOCTb npeanoxeHHoro 8 1996 roay cmupmolt «EBpPOKOHCTpaKLWH» HOBOro cnocoba
NOBbLIWEHUA Hecywweh cnoCoBHOCTU KUPNUYHbIX CTEH C HU3KOW MapKOWA KNaao4HOro pac-
TBOpa 3aKniovaeTcs B NepudepunHon 3aMeHe B rOpU3OHTaNbHbIX WBAX KNagku Cylecr-
BYIOWEro pacTeopa Ha NONUMEPLEMEHTHbIA, NPEBOCXOARLUIA NO aAre3VOHHbIM U Koreau-
OHHbIM CBOWCTBaM aHanoruyHbie NoKasaTenu KMpnu4Hoi knaaku. MpeumMyLeCTBOM 3TOro
cnocoba Hapspay C 9KOHOMWEW MaTepuanos W TPyao3aTpaT SBNSAETCA BO3MOXHOCTb OCY-
LWECTBNEHNA PEMOHTHO-BOCCTAHOBUTENbHBIX MEPONPUATUN Ge3 NOBLILUEHUSA MACChl CTeHb
1 6e3 yMeHbLUEHUA BHYTPEHHUX pPa3MepoB nomeLlLieHui (cm.puc.15.4).

3KCnepMMeHTanbHO-TEOPeTUYECKUMI UCCNeA0BaHNAMU 3D DEKTUBHOCTU NPEANOXEH-
HOro cnocofa ycuneHna KUpnuUHbIX CTEH, NpoBeAEHHbIMU B 1997 roay B ToMn3HUU3M u
LUIHUUCK um. KyyepeHko, yCTaHOBNEHO, 4TO NepudepuiiHans 3ameHa KnaaouHoro pacteo-
pa Ha nonuMepLUeMeHTHbIN (Ha rnybuHy 12 cM) B ropu3oHTanbHbIX WBax Knaaku nosbilla-
€T HecyLylo CnocoBHOCTb yCUneHHbix 06pa3LoB B CPABHEHWUU C KOHTPONbHLIM Ha 40-50%.
Wcnbitanuio kpynHoMaciwTabHeix o6pasuoB npealiecTBoBano onpeaeneHue NpoYvHoCT-
HbIX U aAre3vOHHbIX CBOUCTB NPUMEHSIEMbIX MaTepuanoB cornacHo aeicreyowmm FOC-
Tam. AHanu3s nonyyeHHbIX pe3ynbTaToB UCCNEA0BAHUN KOFe3UOHHLIX CBOWCTB NpUMEHse-
MbIX MaTepuanoB CBUAETENLCTBYET O 3HAYUTENIbHOM NPEBbLILEHUN NPOYHOCTHLIX Xapak-
TEPUCTUK NONUMEPLIEMEHTHOrO PacTBOpa OTHOCUTENbHO LEMEHTHOrO NPU Pa3NUYHbIX BU-
Aax 3arpyxenus. Mpu 3TOM, B COOTBETCTBUM C pesynbTaTtamu uccneaosaHun, Hanbonb-
Wi apekT (yBenuueHme NpoYHOCTU) HabnaaeTcs Npu BO3REACTBUN KaK UeHTpanbHo-
OCeBbIX PaCTArMBaIOWMX YCUNUNA, Tak u npu uarube.

Nsd a<0.20-h

Pucynok 15.4 — K pacyemy ycunenus nonumepyeMeHmHbIM pacmeopom

Hapsay ¢ uccnepoBaHUAMU NPOYHOCTHBIX XaPaKTEPUCTUK NPUMEHSEMbIX MaTEPUanos
C Uenblo onpeaeneHnst aAre3anoHHbIX CBOMCTB Obinu NpoBEAEHbI UCNLITAHUA Menkomac-
WwrabHbix 06pa3uoB, COCTABNEHHBIX U3 ABYX KMPNUYE#h C LEMEHTHOW wnu nonumepue-
MEHTHOW NPOCNONKOW, Ha BO3AENCTBME Pa3NMYHbIX BUAOB Harpy3ok. PesynbTaThl cBUAE-
TENLCTBYIOT 00 yBENUYEHUN paspyLualowmux HanpshkeHun B o6pasuax ¢ nonumepueMeHT-
HOW NPOCNONKON NO CPABHEHWIO C LUIEMEHTHOR, YTO 06YCNOBMNEHO BLICOKMMU afre3uoHHbI-
MU CBOICTBaMK Nonumepa.

Ha HayyHo-akcnepumeHTanbHoi 6ase Toun3HUAWUIM B 1998 rogy Gbinv nposeaeHsl
3KCNEPUMEHTanbHble UccnepoBaHna 3P@PEKTUBHOCTU YCUNEHUS KUPNUYHBLIX CTEH METO-
AOM nepudepuinHON 3ameHbl KNajo4HOro pacTBopa Ha NONUMEPUEMEHTHLIA He TONbKO B
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rOPU3OHTanNbHbIX, HO U BEPTUKanNbHbLIX WBax knagku. Knagka o6pasyoB BLINONHANACL U3
KepaMmu4yecKoro Kuprnuya nnacTmieckoro (hoOpMoBaHUS Mapku «75», TONWMUHA PacTBOPHbIX
wsos 10-12 mMm. Mpu HarpyxeHuu B 0Bbl4HBIX 06pasuax cHayana obpasoBbIBanNUCL BEP-
TUKanbHbIe TPewuHbl OT BepxHero topua obpasua. C yBenMyeHWeM Harpysku Hapsay ¢
pa3BUTUEM 3TUX TPELLUH NOABNSNUCH HOBbIE, NapannenbHble NPeAbIAYLUM, PAaBHOMEPHO
pacnpeaeneHHsie no rpaHam o6pa3uyoB. OkoH4aTenbHoe paspyllieHue NPOUCXOAUMOo OoT
pPa3BUTUA U CNUSHWUS 3TUX TpewwuH. TpeluHoobpa3oBaHue BO BCex yCUNeHHbiXx obpa3suax
HaYMHaANOChb C NOSIBMEHUS OTAENbHbLIX TPELWMWH B UX CPEAHER TPeTn No BbiCOTe, HEe A0CTU-
ran BepxHen U HWxHei rpaHen. ITo MOXeT BbiTb OGBLACHEHO BIIMSHUEM BHYTPEHHUX pac-
NOPHbIX ycunuid, obpasyloluxca B pesynbraTte HU3KOW NPOYHOCTU WU NMOBLILEHHOW Ae-
©OPMaTUBHOCTU BHYTPEHHErO HEe YCUNEHHOTO CepAEYHUKA B KNagke C 3aBefoMO cnabbiM
LEeMEeHTHbIM pacTsopom. MakcumanbHoOR AedopMaTMBHOCTbIO Npu okatum obnagan He
YCUNEHHbIA KOHTPONbHbLIN 0Bpaseu; oHa NPU CKATUN U PaCTHKEHUWU 3HAYUTENbHO NPEeBbi-
wana Te xe nokasartenu ycuseHHbix o6pasuos.

3KCnepuMeHTanbHbie UCCREA0BAHUSA, NPOBEAEHHbIE Ha HayYHO-3KCNEPUMEHTaNbHOW
6a3e To6uMn3HUNII, no3soNunNKM YCTAaHOBUTL NOBLILLEHWE HeCyLleid cnocobHoCcTM obpas-
LOB, YCUMEHHbIX NPEANOXEHHbIM CNOCOBOM TONBKO B rOPU3OHTaNbHbIX LBAX KNAAKW — HA
43%, TONbKO B BEPTUKANbHbIX LUBAX KNAAKN — Ha 24 %,B ropu3oHTanbHbIX N B BEPTUKanNb-
HbIX WBax Knaaku — Ha 62 %. MNpumeHeHne npeanoXeHHoro cnocoba B NPakTMKe pemoHT-
HO-BOCCTaHOBUTENbHLIX PaboT faeT BO3MOXHOCTb MOBLICUTL HECYLUY CNOCOBHOCTL Cy-
LECTBYIOLLUX KUPNUUHBIX CTEH, HE YBENUYUBAA MX NEPBOHAYANbHY0 Maccy.

PacuyeT NPOYHOCTHU LEHTPaNbHO U BHELIEHTPEHHO CXaTbIX
3M1eMEHTOB YCUIIEHHbIX NONUMEPLEMEHTHbLIM PacTBOPOM
LileHTpanbHO CXKaTbiN 3NEeMEeHT.
Mposepsem ycnosue:
N<mg-@-Reeq-4, (15.15)
rae ¢ — ko3hduumeHT npoaonbHoro usruba no n. 4.2 [11];
m, — KOIPULIMEHT, YuUTHIBAIOWMIA ANUTENBHOCTL AEACTBMSA Harpysku (no n.
4.7.[11]);
R,.q — NPUBEAEHHOE PacYeTHOE CONPOTUBIIEHNE KNaAKK C YCUNEHHOW pacTBOPHOW CO-
cTaBnsalowen.

CyllecTaytowan knagka U3 kupnuya mapku My, C pacTBopoM Mapku M,,; (pacyeTHoe
CONPOTHUBNEHUE KNAAKN R,) HyXaaeTcs B ycuneHuu. Mo nepmmeTpy CKaTtoro anemeHTa B
ropu3oHTanbHbIX WBax Ha rnybuHy 0,2h (0.2b) yaanseTca CylwecTByOWUiA pacTsop U 3a-
MEHSeTCA Ha NONUMepLUEeMeHTHbli pacTBop 6onbiuen npoyHocTu. MNpeanaraemoe ycune-
HNe PeKOMEHAYETCS BbINOMHATL NPU NPOYHOCTYU CyllecTBytoLero pacteopa M10 n Huxe.
MonumepueMeHTHbIN PacTBOp CneayeT ucnonb3osaTb Mapku M50. B xauectse nonumep-
HoW AnoGaBKM [ONYCKAaeTCs UCNONb3OBaTb NONMBUHMNALETaTHyio Aucnepcuio MBA50%
KoHueHTpauuu no MOCT 18992 B konuyectee 10% no macce Bsxywero. Beeaenue ao-
6asku obecneunBaeT NOBLILLEHHYIO aAre3unio (CLUennexne) HoBOro CocTasa C KUPNUYOM.

Rrea = X7 R; - Sci/ i Sci < 1.4+ Ry, (15.16)

rae R, — pacyeTHOe ConpoTUBneHue Knaaku c yuetom My u Mgy no . 2-9[11];
R, — pacyeTHoe ConpoTUBREHNE Knaakmu ¢ ydetom M u Mpz;
S, =0.18-h-b%S, =032 -h-b? (cM. puc.15.4).

BHeLeHTPeHHO CXaTble 3feMeHTbl
Mposepsiem ycrnosue:

Nqu'¢1-Rred-A-(1—2;heq)vw, (15.17)
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raed.=A- (1 — o/ h) - NNoWaab CKaTO! 30HbI.

[laHHblil cnocob 3ameHbl PEKOMEHAYETCA NPU AeACTBMU HArpy3Ku C MarnbiM 3KCLEH-
TPUCUTETOM, He BbIXOAALMM 33 Npeaentl aapa ceveHus (e, < 0.17 - h AN NpAMOyrons-
HOro CeYeHus);

mg, ¢, w — ONPeAensioTes no n. 4.7 [11].

Npumep pacyeta Ne3
Mocne peKoHCTPYKLUKM Ha KUpNUYHbLIA CTONG GyaeT AencTBOBaTb pacyeTHas Harpyska
Nsq = 200 kH, npunoxeHa UEHTpanbHO. Xapakrepucruka KUpnNu4yHoro cronba: nonepeu-
Hoe ceyeHue b x h = 510 x 510 mm, BbicoTa H=6,8 M, BbINONHEH U3 KEPAMUYECKOrOo KUp-
nuya M75 Ha pacteope M10. [lechekTbl OTCYTCTBYIOT.
1. NMposepuM Hecyulyto cnocobHOCTL kupnuyHoro cronba

NstNRd=mq-(p-R-A,

raem, =1non.4.7.[11];

¢ = 0,806 no Ta6:,1.18[11] npu
H _ 4800

A=t =222 = 1333 ua = 1000 (no Ta6n. 15 [11]);

R = 0.9 MIla — no Tabn. 2 [11].

Nsg =200.0kH >1.0-0.806-0.9-510-510 = 188676.5kH = 188.67xH.

Ycnosue He BbinonHseTcs, TpebyeTca ycunenne knaaku.

2. YcuneHue Knagkv BbINONHSEM 3aMeHOW 4YacTu knagouHoro pacrsopa M10 Ha no-
nuMepLemMeHTHbI pacteop M50. PaboTbl npon3soAUTb NpU MakcUmarnbHOW pasrpyske
knaaku. Mo nepumeTpy yaanseTca U3 ropu3oHTanbHbIX WBOB CyLECTBYIOWWIA pacTBop Ha
rny6uHy 0,2 - b = 0,2 - 510 = 100 MM U 3aMEHSETCA Ha NOSIUMEPLIEMEHTHbIN.

MpuBeaeHHOE 3HAYEHNE pacHEeTHOro CONPOTUBNEHUS KNAAKN ONpeaenseTcs:

Ry-Sy+Ry-S; 0.9-23877-105+13-424.48-10° _
S +S, 238.77 - 105 + 424.48 - 10° -
=116<14-R, =1,4-09 = 1,26 Mlla,

rae S; = 0,18 -h-b% = 0.18-510-510% = 238.77 - 10° Mmm?;
S, =032-h-b%=0.32-510-510% = 424,48 - 10° mm3;
R, = 1.3 npu mapke knpnuua M75 u pacteopa M50 (tabn. 2 [11]).
Mposepsiem ycnosue.

Nsq = 200.0 kH < 1,0- 0,806 - 1,16 - 510 - 510 = 243183,1H = 243,18xH.
Ycnosue BbiNOAHAETCA, NPOYHOCTL oBecneyeHa.

Rrea =

15.4 YcuneHue KMpNU4HOM Knaaku no TexHonoruu Sure Twist

3heKTUBHLIM METOAOM YCUNEHWS KAMEHHbIX KOHCTPYKUWWA, LIMPOKO pacnpocTpa-
HEeHHbIM B CTpaHax EBponbl Ha NpoTAXeHuu nocneaHnx 15 neT, ABNAETCA yCcunexue ¢ uc-
Nnonb3oBaHMEM CNMpaneBuaHbIX CBA3EH U aHKEPHbIX coeauHeHwuit. B Pecnybnuke Monsblia
[aHHBLIA METOA YCUAEHUA KAMEHHbIX KOHCTPYKLMIA NnpuMeHaeTcs ¢ 1999 r. u usBecTeH noa
HasBaHuem «Brutt Tehnologies». OH 0CHOBaH Ha NPUMEHEHWN CNUPaneBUAHbIX CTepXHENR
«Brutt profile», yrannusaembix B cneunanbHblit pactesop «Brutt Saver Powder». Pactsop
YKNaAblIBaeTCs B NPEeABapUTENIbHO NpopesaHHble B LWBax KNaaku Wwenu nnav npocsepnex-
Hbie B ee Tene oTBepcTusi. CnupanesugHbie CBSA3W U3roTaBNUBAIOTCA U3 BbICOKONPOYHOMA
HepXaBeloLei cTanu, KOTopble YCTOWuMBb! B LENOYHON cpeae. Haubonee vacto B npak-
TUKE YCUNEHWUS KaMEHHbIX KOHCTPYKUUIA NPUMEHSIOTCS CBA3M AuaMeTpom 6, 8 u 10 mm. B
HeobXoAUMBbIX CryJasx MOryT NPUMEHSTLCS U CBA3M Bonbluero aAuameTpa 12-14 mm. gnu-
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Ha CBA3EN MOXET AOoCTUraTh 10 M, CBSA3M MOXHO YKNaablBaTb C HAaXNecToM, uarnbartb, co-
€AWHATL C NOMOLWbIO BA3ANLHOW NpPoBONOkM. Ucnonb3oBaHue AaHHOrO BUAA yCUNeHus
NO3BONAET YCTPaHWUTLb NPaKTU4ECKU BCE PacnpOCTPaHEHHble BUAbI KOHCTPYKTUBHBLIX Ae-
(heKTOB KaMeHHbIX KOHCTPYKLIMA, HAHOCA MUHUMANbHbLIE NOBPEXAEHNA BHELUHEMY 06Nnuky
nocneaHux (cm.puc.15.5).

2 psda

fol.

N2
(s

1 — KupnuyHas knadka; 2 — wmykamypka; 3 — pacmeop Sure Ggrout;
4 — aHkepHbil cmepxeHb Sure Twist
Pucynok 15.5 — K pacyemy ycunenun cmepxHamu Sure Twist

1800 2500

CnupanesuaHoe pebpo no3BonsieT Tawke NPOM3BOAUTb YCTAHOBKY CBSI3e METOAOM
3abuBaHUs UNK BKPyYMBAHWSA B MaTepuan OCHOBAHUA NPWU NOMOLLU PYHHOrO 3NEKTPOUHCT-
PyMeHTa CO crneLuanbHOW YCTaHOBOYHOW Hacaakon-agantepoM. B ocHoBaHue n3 suencroro
6eToHa 1 NycTOTENOro KMpNuYa CBA3W YCTaHaBNWBAIOTCA NPU NOMOLYU XMMUYECKUX aHKe-
pos. CnupaneBuaHas CBA3b AaeT BO3MOXHOCTb NPOU3BOAUTL 3aKpensieHNs NpakTu4ecku B
NoBbix CTPOMTENBHLIX MaTepuanax. NP MUHUMAIbHBLIX PACCTORHUAX OT KPas KOHCTPYKUUK
N ocamu kpenneHuin. Mo MHeHWI0 CNeuuanucTos, METOA YCUNEHUS C NOMOWbIO cnupane-
BUAHbIX CBA3EA NO3BONAET peLuaTb 3aAa4n COXpaHeHUs OPUrMHanbHOro BHewHero obnuka
34,aHWiA CTApPOI 3aCTPOWUKK, Er0 MOXHO UCNOSIb30BATL KaK OAHO U3 HOBEMLLUX WHHOBAUMOH-
HbIX CPEACTB YCUNEHNS KNPNUYHOW 06nnMLOBKKM B MHOTOCNOWHbBIX CTEHAX.

C uenblo NOHMMEHWUA CyTW NpeanaraeMoro MeToaa 3Aecb NPMBOAUTCA U TEXHOMOTUS U
pacyeT ycuneHus knaaku no texHonoruu Sure Twist.

O6nactb npuMeHeHUA u npenmyllecTsa. Hambonee pacnpocTpaHeHHble NPUMeEpBI
pemMoHTa:

- PEMOHT TPeWuH B CTeHax U3 kupnuya, 6nokos U3 suencTbix 6eTOHOB, NPUPOAHBIX
KaMHe# n 6eToHa;

- YyCUNEHUe MECT CONPSXEHUA CTEH, NOAOKOHHBIX U HAAOKOHHbIX YacTel, apoyHbIX ne-
peMblyek U T.A.;

- YCUNEHWEe YYACTKOB C TPEWMHAMI B MECTaxX CONPSHKEHUA pa3HOPOAHbIX MaTepuarnos
(kmpnuua, 6eToHa, NPUPOAHOIO KaMHA, APEBECUHb!);

- BbINONHEHWE NOABWXHBIX COBAUHEHMUI B MECTAX CONPSXEHNSt KOHCTPYKUUIA;

- ycuneHue cTeH cTposiuxcs obvektos no TexHonorun «YTONG» (pononHutenbHoe
apMupoBaHue);

- aHKepOBKa PACCOUBLUMXCS CTEH, PEMOHT U yCUnNeHwe CBOAOB W apok, cTabunusauus
BbINY4YNUBAHUA CTEH.

[naBHble npeuMywlecTBa TexHonorum Sure Twist: BbICOKO® KaueCTBO W HaAEXHOCTb
MaTtepuanos; MUHUManNbHOE MEXaHU4ecKoe BMEeLLaTenibCTBO B CTPYKTYPY PEMOHTUpye-
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MbIX KOHCTPYKUMNA, GbiCTPbIA U NETKWA MOHTaX; MUHUMarbHble Heyao6cTea ANA NOAEH,
KOTOpbie NPOXWUBAIOT UK paboTaloT B PEMOHTUPYeMbix ob6bekTax; ucrnonn3osaHue Ans
BbINONHEHUS PaBOT NPOCTBIX UHCTPYMEHTOB.
Martepuanbl. TexHonorus Sure Twist OcHOBaHa Ha yCTaHOBKE B NOBPEXAEHHbIX KOH-
CTPYKUMSX AONOMNHUTENBHBLIX CBA3EN M3 CNUPANEBUAHbIX CTanbHbIX CTEPXKHER U aHKepoB

Sure Twist Ha cneuunanbHoM kneesoM pacrteope Sure Grout.

CnupanesujHble CTEPXHU U aHkepa Sure Twist BbINONHEHb! U3 ayCTEHTU4HOW HepXa-
Belowen crtanu. [N peMoHTa M YCUNEeHUst KOHCTPYKLMIA Yalye BCero MCnonb3yloTcst CBA3N
avameTpoM 6, 8 1 10 Mm. Mpyu ycuneHun CTeH CTPOALUUXCA OOBLEKTOB MO TEXHONOrUW
«YTONG» - anametpom 3 u 4,5 mm. CtanaapTHas anuHa crepxxen — 10 M. Ux MoxHO
yKNaabiBaTb BHAXNECT, u3rubatb U coeauHaTb Mexay coboit npu NOMOLLM BR3ANLHON
npoeonoku. Sure Twist NPoM3BOAUTCA B COOTBETCTBUM C TpebosaHuamu 1ISO 9002:1994.

Tabnuua 15.5 — TexHuuyeckue xapakTepucTuku crepxHen Sure Twist

HassaHue AuameTp, Mm War eutka Bec, kr/mm Bec kr/10m |
Twist 6 25 0,000067 0,669
Twist 8 30 0,000079 0,786
Twist 10 50 0,000111 1,114

Twist Plus 6 30 0,000069 0,691

Twist Plus 8 40 0,000073 0,732

Twist Plus 10 50 0,000102 1,020

Twist Extra 6 30 0,000064 0,636
Twist Extra 8 40 0,000077 0,765
Twist Extra 10 50 0,000108 1,085
Tabnuua 15.6 — Pu3nko-MexaHn4yeckue xapakTepucTukm cranm
MNnowaab Mpeaen Moaynb
[OunameTp, NPOYHOCTU Mpeaen Tekyye- | Pacrtaxenue,
ceveHns, 2 o Aedopma-
MM el Ha pacTshkeHue ctu, Himm® % Ha 100 Mm L, MNa E
H/mm? |, kH ’ ss
6 8 900 7.2 745 4,0 156,269
8 10 880 8.8 745 4,5 148,813
10 13 823 ,107 640 4.2 146,114
Ta6bnuua 15.7 — NMnowanb NonepevyHoro Ce4YeHUs CTepXHen
AunameTp, Nnowaab cevueHns, MM2/KONUUECTBO CTEPKHEN
MM 1 2 3 4 5
6 8 16 24 32 40
8 10 20 30 40 50
10 13 26 39 52 65
Tabnuua 15.8 — XapakrepucTuka ctepxHen
0O603HaueHne [uameTp MpouHOCTL pacTsikeHms f 4
Tun 304 Cui 316L
Hepxagelowas crans Bce aunameTpbt 460 MMa
BS 6744

Sure Grout — 370 Be3ycajouHble, anacTuuHble, GbICTPOTBEPAEGIOWME KNeeBble pac-
TBOPbI HA OCHOBE LieMeHTa. [laHHble pacTBopbl 06nafaloT BLICOKOA agreauen Kk pasnuu-
HbiM maTepuanaMm. Kneesole pacTsopbl crneuuwanbHo paspaboraHbl Ans o6ecneyeHus co-
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BMecCTHoW paboTbl co cnupanesuaHbiMU cTepxHaMu Sure Twist. Sure Grout npoussoanT-
cAa B cootBeTcTBUM C TpebosaHusmu 1ISO 9002:1994. Kneesoii pacTtBop Sure Grout aBns-
€TCA ABYXKOMNOHEHTHbIM COCTABOM (MOPOLUOK U XUAKOCTb), NOCNe CMELUMBAHUS KOTOPbIX
nony4aeTca NPUroAHbLIA K UCNONb30BaHUIO (MAKCUMYM B TeyeHue 40 MUHYT) KrieeBon pac-
TBOP. [ANA NpMroToBNEHUA pacTBOpa HeoGXOAUMO WUCNOMbL30BATh TOMLKO WHIPEAWEHTLI,
nocraBnsembie nNpou3soauTenem (3anpeweHo 4o6aBnsATb BOAY, LEMEHT, NECoK, NnNacTu-
cukaTopsl 1 ap.).

Tabrmua 15.9 — Pabora cTepxHeit Sure Twist Ha BbiAEprUBaHNe U3 TSHKENOro, SYENCTOro

6eToHa KUPNUYHOW KNaAKv U ApEBEeCUHb

[Avamerp AnuHa okpyxHOCTH Anuua BoipbiBaiowas Mnousagb R
oTeepcTUN aHKepOBKM cuna 3agenku

MM MM MM kH MM’ Himm®

Beton C12/15 (06pa3ubl 150x150 Mm) — BbipbiB aHkepos (pacTeop Sure Grout HS)

8 25,13 150 3,820 3769,5 1,010
10 31,42 150 3,833 4713,0 0,813

AueucTbih 6eToH (06pasubl 150x150 Mm)-BbipbIB aHkepoB (pacTeop Sure Grout S)

8 25,13 150 2,610 3769,5 0,693
10 31,42 150 2,470 4713,0 0,530

Kupnuu (Tpu psaa) — BbipbiB aHkepos (pacTeop Sure Grout S)
8 25,13 210 5,680 3769,5 1,080
10 31,42 210 3,330 4713,0 0,510
Bbipsie — Sure Twist Plus/Extra us gpeBecuHbl (CocHa) nonepek BONOKOH
6 - 150 2,700 2827,2 0,955
8 - 150 2,940 3769,5 0,781
10 - 150 3,230 4713,0 0,685
Boipbie — Sure Twist Plus/Extra us apesecuHbl (COCHa) BAONb BONOKOH

6 - 150 2,430 2827,2 0,858
8 - 150 2,230 3769,5 0,7591
10 - 150 2,640 4713,0 0,560

B 3aBUCUMOCTU OT Ha3HaYEHWUS PEMOHTa MCMONb3YITCA KreeBble pacTBopbl: Sure
Grout S (Nnpo4HOCTb Ha ckatue 27 Mla) — npeaHasHayeH ANA peMOoHTa CTeH u3 Gnokos
13 suencTbix GETOHOB U KMpNU4Ya NPOYHOCTLI0 Ha OkaTtue Ao 10 MMa; Sure Grout HS 38
1 60 (npouHoCTbIO Ha cxaTue 38 MMa n 60 MIMa) — npeaHasHaueHbl AN PEMOHTA CTEH U3
KMpnu4ya npoYHOCTBIO Ha cxaTue 6onee 10 MlMNa, NPUPOAHOrO KamMHSA U BETOHHBIX KOHCT-
pykuuir; Sure Grout RS (npouHocTb Ha cxatue 33 MMa) — npeaHasHaveH AN peMOHTa
KOHCTPYKUWIA, 3KCNyaTUPYIOLWUXCS B arpeCcCUBHON cpeae.

MNOTHOCTL CBEXETO KMEEBOro pacTBopa Yepe3 1 AeHb TBepAeHUS ( Ki/M>) — 1800+ - 5%,
nocne 28 aHei (k/m®) — 1610+/ - 5%, BpeMs BbIPabOTKM NPUrOTOBAEHHOO PacTBopa —
Makcumym 40 MUHyT. Aaresuns ¢ 6eTOHHOW NoBepPXHOCTLIO — MUHUMYM 0,8 MMa, ¢ kupnuy-
HOW NOBEPXHOCTLIO — MUHUMYM 0,5 MMa. BnutbiBaemMocTb BOAbl — MakCUMyM 5%.

MuHUManbHOE 3HaYeHWe OCEBbIX CUN Ha BbIPLIB AHKEPOB U3 OCHOBAHUSA: ANSA CTEPX-
Hel §6 mm —1,00 kH; ans crepxHen @8 Mm —1,25 kH; ans crepxHen P10 mm -1,5 kH.

Hopmbi pacxoaa kneesoro pacTteopa Sure Grout: - 4ns 1cTepxHs B wWrpo6e — 1 ynakos-
Ka (11 kr HeTTo) Ha 16 M. n. wTpobbl (yknaaka 16 M. n. ctepxHel Sure Twist); ans 2 crepx-
Hei B wrpobe — 1 ynakoBka (11 kr HETTO) Ha 12 M. n. WTPOBb! (yKNaaka 24 m. n. CTepxHen
Sure Twist); ana 3 ctepxHei B wrpobe — 1 ynakoska (11 kr HETTO) Ha 8 M. n. WTPobb! (yk-
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naaka 24 M. n. ctepxHei Sure Twist); ANA aHkepos B oTBepcTUU P14 — 16 MM — 1 ynakosxa
(11 kr HeTTO) Ha 20 M. N. oTBEpPCTUIA (Yknaaka 20 M. n. aHkepoBs Sure Twist).

lMpu yxnadke cmepxHel Sure Twist 8 knadky u3 nmycmomenbix Mamepuanos unu
Kknadky ¢ nycmomamu pacxod Kneeeozo pacmeopa ysenuyueaemcs.

KoHcTpykTuBHbIE TpeGoBaHus

Mpouecc pa3paboTkn npoekTa peMoHTa WAW YCUNEHWS NOBPEXAEHHbLIX 34aHUA No
TexHonoruu Sure Twist 4ONMKEH HAYMHATLCS C aHanusa xapakrepa NOBPEXAEHWA 1 npu-
YWH X BO3HUKHOBEHWS. Mo pesynbTaTam NPOBEAEHHOrO aHanuida HeobXoAUMO NPUHATL
pelieHne, Kakum CnocoboM BbINOAHATE PEMOHT WNWU YCWNEHUe, n ONpeaenuTb, B Kakux
MecTax HeobX0AMMO YCTAaHOBWUTb CrupaneBuUAHbIE CBA3M WNW aHkepa. TexHonorua Sure
Twist He ycTpaHseT npuynH BO3HMKHOBEHUS AedeKTOB 1 NOBPEXAEHUN, a NpeaHa3Ha4YeHa
ANSA BbINONHEHUS PEMOHTA U YCUNEHUA CTPOUTENbHBLIX KOHCTPYKUMA. Heobxoaumo npu-
HATb pELUEeHNe O TOM, YTO BbINONHEHNE PEMOHTA UKW YCUNEHUS No TexHonorun Sure Twist
6yneT 4OCTaTOMHO U HET HEOBXOAUMOCTY BBINOMHATL YyCuneHue pyHAaMEHTOB.

Mpu paspabotke npoekta Heobxoaumo cobniogate TpebosaHus Sure CPS Grout
(pa3paboTaHHbie NO pesynbTataM UCNbITaHWA U onbiTa (6onee 20 neT) UCnNonNb3oBaHuS
TexHonoruu Sure Twist B cTpaHax 3anagHoit Esponbi, Yexuu, Cnosakuu, BeHrpuu u
Monblun) yknagku cnupaneBmaHbIX CTEPXKHEW U YCTAHOBKWU aHKepPOB:

- LWAr yNOXEeHHbIX B NPONuIbl CnupaneBuaHbix cTepxHein — 150-600 mMm;

- MUHMManbHas ANWHA CNUPaNEBUAHbLIX CTEPXKHEN, YNOXEHHbIX B NPONUAbI, C KaXA0N
CTOPOHbI OT TpeLuHbl — 500 Mm;

- lWwupura nponuna (wrtpobbl): Ans @6 MM A= 10 MM; ANA @8 MM A= 12 MM; ANA
P10 MM A= 14 MM,

- rnybuHa nponuna (WTpobbl): ANS 1 CTEPXKHA Ly = 35 MM; ANA 2 CTepXHenR Ly, =
45 MM; ANs 3 CTEPXKHEWR Ly, = 65 MM.

B 3asucumocmu om cocmosiHust PEMOHMUPYEMbIX KOHCMpPyKyuu Gonyckaemcs ebinor-
HeHue nponunos 6onbwel anybuHbl, Hanpumep 0ns 2 cmepxHel — 65 MM. Jns 6emOoHHbIX
KOHCMpyKUuli MuHuMansHo donycmumas enybuHa nponuna 0ns 1 cmepxHs — 15 mm;

- AMaMmeTp OTBEPCTMS ANA aHKepOB: ANA aHkepoB @3 — 6 MM — 12 MM; ANA aHKepoB
@8 MM — 14 MM; ANs aHKepoB P10 MM — 16 MM.

lpu pa3pabomke nNpoexkmos ¢ uUCnoL308aHUEM aHkepoe 3a0aHHOU OnuHbl Heobxo-
GuMO yyumeleamb MEXHUYECKYI0 803MOXHOCMb UX ycmaHoeku. [pakmuka nokaasieaem,
umo ycmaHoeka aHkepoe O0nuHol 0o 1 M He ebi3bisaem 6onbwux mpydHocmed, Ons yc-
maHoeKu aHkepos 0nuHoli bonee 1 M HeObXxo00UM cneyuanbHblil UHCMPYMeEHM.

TexHonorun BbiNonHeHus pabor

1. BbinunuTb WTpobbl ANUHOW, WUPWUHOW U rNYBUHON B COOTBETCTBMW C NPOEKTOM (He-
3aBMCUMO OT MaTepuana CTeHbl WTPOo6bl MOTYT BbINONHATLCA Kak B WBAX KNaAKMW, Tak

1 B CAMOM KNaj04HOM MaTepuane, ecniv UHOe He OrOBOPEHO B NPOeKTE).

2.04nCTUTL WTPOGH! OT OCTABLUUXCA NPOAYKTOB BbINWAWBAHUA, @ 3aTeM NpU NOMOLLW
CXaToro BO3Ayxa v BOAb! OT NbiNK U rpsasu.

3.B yBnaxHeHHble WTPoBbl NpU NOMOLWM MHBEKUMOHHOrO NUCTONETa YNOXUTb NepBbIi
CIo NPUroTOBNEHHOTrO kiieeBoro pacteopa Sure Grout TONWWHON 0kono 10 MM.

4.YToNuTh B KNEEBOW pacTBOp cnupanesuniHbie cTepxHu Sure Twist U HaHecTu BTO-
POVi CnoW NPUroTOBNEHHOro kneesoro pacteopa Sure Grout ToNWWUHON 0kono 10 MM (Npu
Heobxo0AuMOCTU cnupaneBnaHbie cTepxHu Sure Twist B WTpobe MOXHO 3acdvkcmpoBaTb
fpY NOMOLM CTanbHbIX NAACTUHOK Ans dukcauyun — Sure Clip).

5.Mocne 3aTeepaeBaHun kneesoro pacteopa Sure Grout (npumepHo 20-40 MUHyT) 3a-
NONHUTL OCTaBLUeeCcs MEeCTO B WTpobe KNaao4yHbIM PacTBOPOM WU WHBIM COOTBETCT-
BYIOLLMM COCTaABOM, NpU HEO6X0AMMOCTH, C NoA0BpPaHHbIM LBETOM.
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B cnyuyae yknapku Heckonbkux cnupaneBuaHbix ctepxHen Sure Twist B wrpobe, no-
cne yknaaku kaxgoro ctepxHs Sure Twist He06x0aMMO yknaabiBaTb CROW KNEeBoro pac-
TBOpa Sure Grout TonNWMWHON 0KONo 10 MM.

MoHTax cnupaneBuaHbIX cTepxHen Sure Twist B BbicBepneHHble OTBepPCTUA

1.BbicBEpNUTL B MECTax, yKasaHHbIX B NPOEKTe, OTBEPCTUA 3afaHHOro AuaMerpa w
rnyGuHbl.

2.04MCTUTL NPOCBEPAEHHbIE OTBEPCTMA NPU NOMOLYU CKaToro BO3Ayxa W BOAbLI Nop,
AaBneHveMm.

3.3anonHuTb kneesbiM PacTBOPOM NPOCBEPMEHHbIE OTBEPCTUA (C MCMOMb3oBaHMEM
HacaAKu HYXXHON ANWHBLI Ha UHBEKUNOHHbIA NUCTONET), 3aTeM BBEPHYTb BUHTOBYIO CBA3b B
OTBEpCTUE, 3an0NHEHHOE PaCcTBOPOM.

4.Mocne ycTaHOBKW aHKepOB YAANUTb NULLHWA KNEeBOoW| pacTeop.

B cnyuae dukcauum BuinyqeHHbIX y4acTKOB CTEH UM COeAMHEHMEM Mmexay cobow ae-
PEBSAHHBIX 3NIEMEHTOB C AYEUCTLIM BETOHOM, KUPNNYOM UNN GETOHOM, aHKepa MOXHO yC-
Tanasnueatb 6e3 “cnonb3oBaHWA KNEeeoro pacTteopa B NpeABapuTenbHO NPOCBEPNEH-
Hble OTBEPCTUA AWAMETPOM Ha 2-4 MM MeHblUe YCTaHaBNWBaAEeMOro aHkepa. YCTaHOBKy
aHKEepOB MOXHO BbINONHATL NPY NOMOLLM MONOTKa Unu nepdopaTopa. flonyctumas aAnvHa
aHKepoB Npu Takow ycTaHoske — He Gonee 300 MM.

Bce pabotbi, BbinonHsemble no TexHonorun Sure CPS Grout ¢ ucnonb3oBaHuem
kneesbix coctasoB Sure Grout, 4OMKHbI BLINOMHATLCA NPU TEMNepaTtype OKpyxXatollero
BO3Ayxa He Huxe 5°C.

Ha pucyHke 15.6 npuBeaeHbl NnpUMepbl PacCTaHOBKN aHKEPHBIX CTEPXKHEN.

Pacuer ycunenus

Mpu pacuyete UCXOART U3 NONOXEHUR, YTO AedopMmupyemas (pa3pbiBaeMmasi) vacTb
Knagkv AormkHa ObiTb 3aKpenneHa Ha Uenom yuyactke creHbl. Cevyenue aHkepa nopbupa-
eTcs u3 yyeta paboTbl ycunuBaemoii 4acTu Knapkvu Ha cpes no HenepesA3aHHOMY ceve-
Huto. Mposepsiem ycnosue:

NRdZNSd =0.2'qu'l'b, (1518)
rae | — AnuHa CTeHbl, MM;

b — TONWMWUHA CTEHb!, MM;
Rs, — pacyeTHoe CONpOTUBNEHUE KNAAKW CKanbiBaHWA NO HeNepeBA3aHHOMY CeYeHmio,

MMa (Tabn. 10 [11]).
Ceuenne aHkepa onpeaenslT U3 yCnoBus:
= Yad (15.19)

ST fsa'
rae Ags — NNOLLAAb CEYEHNA aHKepa, MM?;
fsa — PAcCUETHOE conpoTuBneHne aHkepa, MMa.

Yeunue Ngg MOXET 6biTb NONYYEHO U NPAMBIM PACYETOM, HO OKOHYaTeNbHO NPUHUMa-
eTcs Gonsbluee 3HaueHue.
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Mpumep pacyeta Ne 4

B kumpnu4HON cTeHe TonwuHon 380 MM ABYX3TaXHOTO AOMA Haj OKOHHbIM NPOEMOM
BTOPOro 3TaXa NOSIBUNMUCL TpewiuHbl packpbituem 0,25 Mm (cMm. puc. 15.6). inuHa kup-
nu4HOM cTeHbl 12.0 M. Knaaka BbINONHEHA u3 kepamuyeckoro kmpnuya M100 Ha LeMeHT-
Ho-nec4yaHom pacreope M10. MpuynHOA NOSBREHNUA TPEWMWH ABUNOCH BbINONHEHNE paboT
no 3abuske #/6 cBal Ha npunerawoleMm yyactke. Heo6xoaumo BbINONHUTL yCUNEHWe
KNaaku C uenblo crabunusaumn gedopmanuii 1 HeAONYLIEHUS AanbHERLWero packpbiTus
TpewuH. CxeMa pacnonoXeHus aHkepylowux crepxHen Sure Twist npuseseHa Ha puc.
15.6. MpUHATHI aHKEPHLIE CTEPXHU U3 AHTUKOPPO3UOHHON BWHTOBOW cTanu Sure Twist,
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KOTOpbIE KPEenATCA B BbINUMIEHHLIX WTpobax Ha cneunanbHOM ABYXKOMMNOHEHTHOM pac-
TBOpE Sure Grout.

Onpepensem ycunue 3KBUBaNEHTHOE pa3spbiBy CABWUrY KNagKu nNo HenepeBsizaHHOMY
wBy.

Ngg 0.2-Rgq-1-b=02-0.05-380-2500 = 9500 H = 9,5 kH

Mnowaab NONEpPeYHoro CEeYEHU aHkepa

_ Nsa _ 9500 _
Ass =TT e
fsa 460

fsa — PAC4ETHOE CONpOTUBIIEHNE CTanu aHKepa.

20.65 MM?,

MpuHMMaeM B KXA0M CeueHUU NO ABA aHKEPHbIX CTepxHA Sure Twist anameTpom 10 MM
(N0 OAHOMY C HApYXXHOW N BHYTPEHHEN NOBEPXHOCTY) C Ag, = 2+ 13 = 26.0 Mm2.
YCTaHOBKY aHKEePHbIX CTEPXHEH NPOU3BOAUTL NO TEXHOMOTUYECKOW KapTe
TK 290295955.001 — 2012.

Bonpocbl gns caMoKoHTpons

1.Ha3oBWUTe AOCTOMHCTBa M HEAOCTaTKW WCNONb3OBAHUS KOMNO3WUTHLIX MaTepuanos
npu ycuneHua.

2.Kakue TpeboBaHus NpeabaBASIOTCA K NOBEPXHOCTU KAMEHHOW KNaaku Npu ucnonb-
3oBaHuu CBA?

3.MNepeuncnure n obocHyiTe NPOBOAUMbIE TEXHONOrMYECKME onepauuu npu ycune-
HWUU KOMNO3NTHLIMW MaTepuanamu.

4. O60CHyWTe BapuaHTbi ICNONb30BAHUA MaTepManos C yrnepoAHbIMU BOSIOKHAMU ANA
LUEHTPanbHO U BHELIEHTPEHHO CXKaTbiX 3NeMEHTOB.

5. B kakux cny4yasx npUMeHUM METOA YCUNEHUA C 3aMeHOW CyLecTByioLiero pactsopa
Ha nonuMepuUeMeHTHbIH? OBbACHUTE MexaHN3Mm paboTbl TaKOro YCUNEeHus.

6. O6oCHyiTe 06nacTb NPUMEHEHUS aHKePYIOLMX CTepHen Sure Twist.

7.MpuBeanTe npuMepbl YCUNEHNA KUPNWYHOW KNaaKn CTEPXHAMKN Sure Twist.

8. Kakue KOHCTPYKTUBHbIE Tpe6oBaHUA criesyeT BbiNONHUTL NPU YCUNEHUA KUPNUYHOR
KNapku ctepxHammn Sure Twist?

9. Kak o6ecneunTb KOppo3uiiHy0 CTOMKOCTb CTepxHen Sure Twist?

10.OueHUTe pacCMOTPEHHbIE METOAUKN YCUIIEHUA NPU BO3AENCTBUWU TEMNEpaTypbl.
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TEMA Ne16 COBPEMEHHBIE MATEPUATLI U TEXHONOrMKM AnA
BOCCTAHOBNEHUA XENE3OBETOHHbLIX U KAMEHHbIX KOHCTPYKLUUN

MNepeyeHb paccMarpuBaeMbix BONPOCOB:
16.1 BoccTaHoBneHue xene3obeToHHbIX KOHCTPYKUUM (CM. c. 4-26 [47]).
16.2 BoccTaHoBNeHWe KaMEHHbIX KOHCTPYKUWMIA (CM. €. 45-57 [26]).

16.1 BoccraHoBneHue xene3o6eTOHHbLIX KOHCTPYKLUWHA

Ha pbiHke pecny6nnkn NPUCYTCTBYIOT Kak OTEH4ECTBEHHbIE PEMOHTHbIE COCTaBbl, TakK
3apy6exHble. KpaTko OCTAHOBMMCS Ha OTAESbHbIX, YUUTLIBAS, YTO YCNOBUSR NPUMEHEHUN
(TeMneparypa, BfIaXHOCTb, NOArOTOBKA NOBEPXHOCTH, BUA NOBPEXAEHWUA U T.4.) YTOUHS-
I0TCA B NAcnopTe Ha KOHKPETHbIA MaTtepuan u TeXHONOrMYeCcKoh KapTe Ha NPOU3BOACTBO
pabot. O6wum TpeboBaHUeM ANS BCEX PEMOHTHbIX COCTaBOB sABNsieTcA obssarenbHas
cepTucurauus 8 Pecnybnuke Benapyce.

B Pecny6nuke Benapycb paspaboTaH Lenbiit CNekTp NonuMepMUHEpasbHbix COCTaBOB
(MoauduumpoBaHHbIX Cyxux cMecen) «Monumuke» Ans pemoHTa u BoccrtaHosneHus CK.
CocTaBbl 06bEAUHEHDI B T.H. KPEMOHTHYIO CUCTEMY», o6ecneyeHbl HOPMaTUBHLIM COMNpo-
BoxgeHnem (CTB1072-97). CocraBbl NpeacTaBnaioT COO60H CMECb MUHEpanbHbIX BAXY-
WMX, MUHEpPanbHbIX HanonHutenew, moauduunpyrowmx A406aBOK U NONMMEPHOro CBS-
3yloulero B Buae nopowka. Ha npon3BoaCTBO PEMOHTHO-BOCCTAHOBUTENbHbIX paboT (cko-
Nbl, TPELWMWHBI, KOPPO3UA apMaTypbl C OTCNOEHMEM 3aLUMTHOrO cnos 6eToHa) paspabotana
TexHonoruyeckas kapta TK-13/05-2000.

B Poccum (r. Mogonbck, OO0 «KoHconuT) paspabotaH U BbiNyCKAaeTCA LUMPOKWIA
CMeKTp MaTepuanoB AfN PEMOHTHbIX paboT «bBbicTpoTBEpAEeoWMne CyXue PEMOHTHbIE
cmecu «Bapcr (TY Ne5745-001-54793637-04), koTopble N0 CBOUM TEXHOMOTUYECKUM Xa-
pakTepucTukam He ycTynaioT maTtepuanam «EMACO», Ho pewesne B 2..2,5 pasa. Pe-
MOHTHbI coctas «BAPC» npeacrasnser cobol MHOrOKOMIMOHEHTHYIO CyXyl0 CMecCb, CO-
CTOALWy0 U3 cneuuanbHoro 6e3ycafoyHoro LemeHTa, (pakUMOHMPOBAHHOrO 3anosHUTe-
NA, apMUpYIOLWUX BONOKOH U KOMMNNeKca nonumepHbix 406asok (NPOYHOCTb Ha CxaTtue —
25MMa u pactsxenune — 5.0MMa yxe yepes 3 yaca, NPOYHOCTb cuennenus 2.5-3.4 MNa,
BOAOHENPOHULI2EMOCTb He Huxe W16).

Ocob6oe MeCTo B NIMHENKE PEMOHTHbIX COCTaBOB 3aHUMAIOT CMECH «OMakKo», KOTopble
npou3soanTcs B Poccun komnanven «CtpoutenbHble CUCTEMbl» HauuHas ¢ 2000 roaa
(mMupoBoii onbIT NpumeHeHus 38 neT). PeMOHTHbIE cMecn cepTudULMPOBaHbl Ha Teppu-
Topuu Pb, paspaboTaHbl TexHonoruyeckue kaptbl (TK-130/05/01-2004) Ha peMOHT 6eToH-
HbiX U Xene306eTOHHbIX KOHCTPYKUWA CyXUMU CMECAMU «3Mako» (TUKCOTPONHBLIA Tun) W
TK 130/05/02-2004 (HanusHoi Tun). Cyxue cmecn «3Mako» - 3T0 MaTepuanbl Ha OCHoBe
NOPTNaHALEMEHTa C HOPMUPOBAHHLIM MWUHEPANOrMYECKUM COCTaBOM. MpUMEHSIOT ANS
KOHCTPYKTUBHOrO peMoHTa 6eToHa, ANA 3aAenkv TPEeLWH, WBOB, NPOTEKaHUA, ANA aHTU-
KOPPO3UOHHON 3aLLWUTbi apMaTyphbl, 3aLnTbl GETOHA U rTMAPON3ONALMK.

Becbma nepcnekTuBHOW ABNSETCS PEMOHTHAs cMCTeMa, 06beanHALIaa MaTepuans
mapkun «Mapag» (Bce mMatepuansel ceptuduumnpoBaHbl Ha Tepputopun PB). Paspaborana
TexHonornyeckas kapta (TK 05-2005) Ha peMOHT, aHTUKOPPO3NOHHYIO 3aLUUTY, rMAPOMN30-
NAUMIO U YNpOoYHEHUe BETOHHbIX 1 xene306eTOHHbIX KOHCTPYKLINA.

M3BeCTHbl B MUpE PEeMOHTHble MaTepuansi Hemeukon upmbl SCHOMBURG (LLom-
6ypr), a umeHHo coctaebl Mapku ASOCRET gna BocctaHoBneHus 6eToHa u aHTukoppo-
3UOHHOW 3aWmThl apMaTypbl. OCOGEHHOCTLIO MaTepuanos ABASETCS UCNONL30BaHWE Le-
MEHTHbIX COCTaBOB MOAUMMLMPOBaHHLIMU Nonumepamu. Cocraebl cepTUdULUpoBaHb! Ha
Tepputopuu Pb.

LLIMpOKO M3BECTHLI PEeMOHTHble MaTtepuansl pupMbl Sika, KOTopble yxe AnuTenbHoe
BpPeMs NPUMEHSIIOTCS Ha NPaKTUKE U NPOLUNY UCnbiTaHKe BpeMeHem. Hanpumep — mate-
puanb! ANA 3aWnThl apMaTypbl OT KOPPO3UKU ¥ BOCCTAHOBNEHWUS 3aWUTHOrO cnost 6eToHa
mapku Sika Mono Top 601(602..620).

Ha npumepe matepuanoB Sika nokaxem, kakme 0COBEHHOCTU yYUTLIBAKOTCH NPU Bbl-
6ope peMOHTHOro cocTaBa.
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Marepuanbl ana peMoHTa 6eToHa. AAre3auoHHble COCTaBbl U 3aluTa apMaTtypbl
OT KOPPO3MK: BbICOKas aare3us K 6ETOHHbIM K CTanbHbIM NOBEPXHOCTAM; BLICOKAs CTOMU-
KOCTb K MPOHWUKHOBEHMIO BOABI U XJIOPUAOB; Nlerkue B HaHECEHWUM; BbICOKAA MEXaHU4YecKan
NPOYHOCTb; MOXET HAHOCUTHCA KUCTbIO 1 METOA0M TOPKPETUPOBAHUSA.

Marepuansl Sika MonoTop-910N, Sika Repair-10F, Sika Top-Armatec 110 EpoCem,
Sikadur-32 npeaHasHa4YeHbl ANA 3aWMTLI CTaNbHOW apmaTypbl OT KOPPo3uu U popMUpo-
BaHWA aAr€3nMOHHOTO CNOR MeXAY CTapbiM U HOBbIM GETOHOM, apMaTypol U APYrUMK pe-
MOHTHbIMU COCTaBaM#u.

Marepuans! AnA xene3o6eTOHHbIX KOHCTPYKLWA: NErKOoCTb B NPUroTOBNEHUN U Ha-
HeceHuu; HU3Kas ycaaka, apMupoBaHbl ubpoii; BbiCokas CynbaToOCTOMKOCTb; BbiCOKas
MOPO30CTOUKOCTb; BbICOKAs MEXaHU4ECKas NPOYHOCTb; HU3KaA CTeneHb OTCKOKa Npu Top-
kpeTuposaHnuu (Sika MonoTop, Sika Grunit 03); MaTepnans! TUKCOTPONHOTO U HANUBHOIO
TMNa; 6bicTpooTBepxaaemMble (SikaFast Fix, Sikadur 12 Pronto); BO3MOXHOCTb peMoHTa
npu HU3knx Temnepatypax (Sikadur 12 Pronto).

Marepuansl cepumn Sika MonoTop, Sika Repair, Sikadur 6b1BalOT TUKCOTPONHOO U Ha-
AIMBHOTO TWUNA W NOAXCANAT ANA PEMOHTa roOPU3OHTaNbHbIX, BEPTUKANbHBLIX U NOTONOYHbBIX
nosepxHocTeil. HaHOCATCA MaTepuans! kak py4HbIM CNOCOBOM, Tak U METOAO0M MOKPOro
TOpKpeTUpoBaHuA. MPUMEHAIOTCS Kak ANS BHYTPEHHUX, Tak U ANSR HapYXHbix paboT.

Marepuans! 4nA BbIpaBHUB3HUA NOBEPXHOCTU: NErKOCTb B NPUrOTOBNEHUM U HaHece-
HWW; BbIPABHMBAIOLMIA U 3ALLNTHBIA CNOW; BLICOKAA CTOMKOCTb K NPOHUKHOBEHMWIO BOABLI U XJ10-
puaos (Sika Repair); Bnarousonsauua ans nonuMepHbix nokpbitun (Sikagard-720 EpoCem);
BbICOKaRA CynbaTOCTONKOCTb; MOTYT HAHOCUTLCA METOAOM TOPKPETUPOBAHUS.

Marepuansl Sika MonoTop-620, Sika Repair-30F, sBNSiOLMECs YaCTbio PEMOHTHBIX CUC-
Tem cepuu Sika MonoTop, Sika Repair, a Tawke matepuanos Icoment 540, Sikagard-720
EpoCem npepHasHaueHbl ANs BblpaBHUBAHWUA NOBEPXHOCTU. [MOAXOAAT AN HaHEeCEeHUN
TOHKUX CNOEB NPpU peMOoHTE BETOHHbLIX KOHCTPYKLWIA, @ Taloke NpyU 3aNONHEHWUU NOP U APYrUX
menkux gedexToB. Takke NOAXOAAT ANS PEMOHTA CKONOB U AP. AedEeKTOB Ha yrnax u kpa-
X BETOHHbIX KOHCTPYKUUIA. HAHOCATCA KaK py4HbIM METOAOM, Tak U TOPKPETUPOBAHUEM.

WHbeKuMoHHble CoCcTaBbl ANA PEMOHTA KOHCTPYKUMWIA: 3anonHeHne NyctoT B KOHCT-
pykumsax (SikaRock-Fill110); ckneusanue Tpewmn (Sika -52); HU3KaA CTeneHb PaccnoeHus
(SikaRock-Fill110); Bbicokas MexaHu4eckas npodHoCTb (Sikadur-52); BbICOkan TeKy4ecTb.

B aTy rpynny BXOAAT UHBEKLUUOHHBIE COCTaBbl Ha OCHOBE MuKkpouemeHToB (SikaRock-
Fill110, Sika InjectoCem-180) u anokcuaHbix cmon (Sika Injection-451, Sikadur-52), koto-
pble NPUMEHSAITCA ANA CKNEeUBaHMA, 3aNOMHEHWS NYCTOT, a Talkke BOCCAHOBNEHWUS
CMSIOLWHOCTA U MOHOSIMTHOCTU KOHCTPYKLWHA.

Marepuans! ans 3awutbl 6eToHa. M'apodobusvpylowMe NPoONUTKK: CHUXalOT
KanuNNspHOe BOAONOMNOLLIEHNE; CHUXAOT NPOoUecC BbICONOOBpPa3oBaHWUN; NaponNpPOHU-
LiaeMbl; HE U3MEHSIOT BHELLHWIA BMA NOBEPXHOCTY; BbICOKAA NPOHMKaloWwasn cnocobHOCTb.

Mpepnaraetca cnektp ruapodobHbix nponutok cepumn Sikagard Ans BNUTbIBAOLMUX
MUHEpanbHbIX OCHOBaHMA. MaTtepuansl NpPoOHUKAOT B NOpbl OCHOBaHWS, obecneuuBas
ANUTENbHYI0 BOAONPOHULAEMOCTb U OAHOBPEMEHHO HE NpenaTcTBys ANMY3uU BOAHbIX
napoB B 060ux HanpasieHUsX.

3awmMTHbIe OKpPacoYHble MOKPLITUA: Bbicokas atmocdepocTonkocTy (Sikagard-680S,
Sikagard 550W, Sikagard 675, Elastocolor); naponporuuaemsl; nerkue B nNpMMeHeHum,
ctonkocTs K aucddysum CO2; xumuyeckas U MexaHuyeckas cromnkocts (Sikagard
Wallcoat); noaxoAsT AN NOKPLITUSA CBeXeynoxeHHoro 6eToHa (Sikagard-680S).

[ns 3awmThl BHYTPEHHUX U HApPYXHbIX NOBEPXHOCTEN Xene3obeToHa npeanaratoTcs
naponpoHuuaeMble UBeTHbIe nokpbiTust cepun Sikagard, Sikafloor, koTopbie noaxoasT ans
3alWmMTLl MUHEPanbHbIX OCHOBaHUA, NO 6eToHy unu dunbpouemeHTy, 3awmuwialoT 6eToH oT
BO3AEWCTBURA arpeCCUBHbLIX CPEA.

XUMUYeCKn CTOMKUE 3AUTHBbIE NOKPLITURA: BLICOKAsH XMMCTONKOCTb; BbICOKAs M3HOCO-
CTOWMKOCTb; BbICOKAs YAapHas CTOMKOCTb; BbICOKas aareaws kK 6eToHy u ctanu; BO3MOXHOCTb
NPUMEHEHUS B KOHTaKTe C NuTbeBoi Boaoi (Sikagard 136DW); BO3MOXHOCTb HaHECEHUSA npu
oTpuuaTenbHblX TemnepaTypax (Sikalastic-830N, Sikalastic-841 ST, Sikalastic-842BG); Bbl-
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coKas  TpewuHonepekpbiBalowan cnocobHocTb  (Sikalastic-830N,  Sikalastic-841 ST,
Sikalastic-842BG); 6bicTpbiii  Habop npouHocTu (Sikalastic-830N, Sikalastic-841 ST,
Sikalastic-842BG); sbicokas croikocTb k Y® (Sikalastic-830N, Sikalastic-841 ST, Sikalastic-
842BG); BbicoKan TepMOCTONKOCTb (Sikalastic-830N, Sikalastic-841 ST, Sikalastic-842BG).

WmetoTcs cneumnasnbHble aHTUKOPPO3UOHHLIE U MMAPOU3ONALMOHHbIE 3aALUUTHbIE NO-
kpbiTus Sika poxitar, SikaCor, Sikagard, Sikalastic no xene3o6eToHy u ctanu, akcnnyartu-
pYlOWMECA B YCNOBUAX BBICOKMX XUMUYECKUX U MEXAHUYECKUX HArpy3oK.

MoanuBoYHbIe COCTaBbl: NErkOCTb B NPUIOTOBSIEHUW U NPUMEHEHWM; BbICOKOTEKYYUE;
BbICOKaA PaHHSAA U KOHEYHAR NPOYHOCTL; 6e3yCafoqHbIe; PaCLLMPSRIOLLMECS; BbICOKAs MOPO30-
CTOWKOCTb; perynupyemas KOHCUCTEHUMS; BUOPOCTOMKOCTL; BbicTpooTBepxaaemble (Sikadur
12Pronto); BO3MOXHOCTb MOANUBKW NPy OTpUUATenNbHbIX TemnepaTypax (Sikadur 12Pronto).

B 3Ty rpynny maTtepuanoe BXOAST NOANMBOYHbIE PACTBOPbI HA LIEMEHTHON U Nnonu-
MepHoi ocHose cepuun Sikagrout, Sikadur u Icosit KC ans 6@TOHHbIX, KAMEHHBIX, CTafb-
HbIX KOHCTPYKUUW, ANS NOANUBOK HECYLLUX 3NEMEHTOB, ONop, PYHAAMEHTOB MaLLNH U Me-
XaHN3MOB, LUBOB B KOHCTPYKLMAX U3 COOPHOro xene3obeToHa; ANA 3anuBku aHKepos, 3a-
NONHEHUs, KaBepH, nomoctei W BblbovH B GetoHe. MoanuBouHbli coctas Sikadur
12Pronto Ha MMMA ocHoBe paeT BO3MOXHOCTb BeCTU paboTbi No nognueke nNpu otTpuua-
TenbHbIX TeMnepaTtypax 3a He6onbLUIOW OTPe30K BPEMEHH.

16.2 BoccTaHosneHue v 3awmra KOHCTPYKUUA M3 KAMEeHHbIX MaTepuanos

B 3paaHusax, NOCTPOEHHbIX B Nepeoi nonosuHe XIX Beka n paHee, kak NpaBuno, OTCyT-
CTBYeT MNU HapyLleHa ropusoHTanbHas rmapovsonsauns. ITO NPUBOAWUT K OTCbIpEBAHMIO
CTeH 3a CYeT KanMNNSAPHOro BCACbIBAHWA BNaru, CHWKAIOTCA TENNOU3ONALMOHHbIE CBOMA-
CTBa CTEH W WX JAONTOBEYHOCTb BCMNEACTBME Pa3pPyLUEHUS NPU  3aMOPaXWBaHWUU-
OoTTamBaHumn, CONeBOW KOPpo3uu U 6UOKOPPO3NK.

N3 cTpoutenbHol (Usnku M3BECTHO, YTO YBENUYEHNE BNAXHOCTA HapPYXHbIX KWPNUY-
HbIX CTEH Bcero Ha 3% yBenuumsaeT WX TennonpoeoaHocTb Ha 50%. TemnepaTtypa Ha
BHYTPEHHEW NOBEPXHOCTU CTEH B NOMELLEHUNAX C HOPMasbHLIMU NapaMeTpaMun BHYTPEH-
Hero Bo3ayxa — Temnepatypoi +18°C u OTHOCUTENbHOW BNAXHOCTBIO 55..60% - 06bIMHO
cocraensieT 14..16°C. 3Ta Temnepatypa COOTBETCTBYeT HOpMe Tennosoro komdgopra u
He Bbi3blBaET NOSBAEHWUA KOHAEHcaTa (Npy HOPManbHOM (byHKLMOHUPOBAHUN ECTECTBEH-
HOW BEHTUNAUMK, yaansiowen n3bbiTku 6biToBow BNaru).

Ecnu creHa nepeysrnaxHeHa, TeMneparypa Ha ee noBepxHOCTU nagaet Ao +9°C u Ha
Hel HEMUHYEeMO BbinagaeT KoHaeHcaT GbITOBOW Bnaru, NOCTyNatowWwel u3 BaHHbIX U KyXOHb, a
TaKe UCNapAeMON HaxXOAALLMMUCA B NOMELLEHMM NIoAbMUA. BbinasBlumin KOHAEHCAT BNUTHLI-
BAETCA CTEHOW, ee TEeNNOoNPOBOAHOCTL CTAHOBUTCS ewle 6onbLue, U NPoLIece roBTOPAETCA.

B pesynbTaTte kanunnspHOro NoACoca BNaru no LWBaM KNaaku PyHAaMEHTOB W CTEH
MmaTepuan KOHCTPYKLUWU NOABEPraeTCA BO3AENCTBUIO CONEBOIA KOPPO3NU, NPOABNSIOLLEACS
B BuAE BblWenaymsaHua unu, HaobopoT, 3aconenuy 3Tux matepuanos. Npu kanunnsp-
HOM BCaCblBaHUN MPYHTOBbIX BOJ KAMEHHOW KOHCTPYKUMEN B HEW 0Bpa3yloTca C TeyeHnem
BpemMeHu kpuctannoruapartsl. Mpu npucoesnHeHun 6e3B0AHLIMU CONAMM BOALI C 06paso-
BaHUeM kpucrannoruapatos o6bem TBepAON dasbl yBENMUMBAETCA U B CTEHKax Nop Ma-
TepuanoB BO3HUKAET pacTsrusatoliee HanpshkeHue, aocturawwee 0,21-0,44MMa. Kpome
TOro, AaBrneHne KpPUCTannoruapaTos SBMASETCA NOCTOSHHO AEWCTBYIOWEW Harpyskou, 4To
CHWXaeT AONrOBEYHOCTb MaTepuana. Tak, NPOYHOCTb KEPaMUUYecKoro kupnuua, coaep-
xawero Kpuctannormaparbl, cHumkaetrcs Ha 30-40%, a MOPO3OCTOWKOCTb 3aCONEHHOro
ueMeHTHoro 6eToHa CHuxaeTcs B 2,5 pasa.

OnHUM U3 METOA0B 3aLLMTLI CTPOMTENbHBIX KOHCTPYKLIMA OT HAKONMEHUA Coreil BCNeaCT-
BWE KaNUNNSPHOrO BCACLIBAHWS MPYHTOBbIX BOA SBNSETCA obbeMHas mapodo-Gusauus nopo-
BOrO NPOCTPAHCTBa CTPOMTENLHOMO MaTepuana KpeMHUAOPraHUYECKUMN COEANHEHUAMU.

Cpeayn KOpPO3UOHHBLIX BO3AEWCTBUW, paspyLLaioWmx CTPOUTENbHbIE MaTepuansl, 3Ha-
YUTeNbHOE MECTO 3aHWMaeT GUOKOPPO3UR, eXerofHbi ywepb OT KOTOpPOA B Mupe co-
CTaBNAET AECATKU MUNNNAPAO0B A0MNNapos. BUokopposns Bbi3biBaeTCA:

— 6aKTepusmMu, yCBaUBaIOLUMN a30T U CEPHUCTbIN rasbl 3 aTMocdepb:;

— nrecHeBbIMMU rpubkamu;
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— HU3LWWMKU BOAOPOCASAMU, MXaMM N NULLIAWHNKaMW.

3ameyeHo, 4To, nepecensscb Ha NOBEPXHOCTb, rPuBKN MeHAT pH Takum oBpasom,
4YTO CO3AalT ONTUMANbHYIO ANA ero pa3BUTUA KUCNOTHOCTL cpeabl. OnpeaeneHHoe BNus-
HWE Ha paspylueHWe KNajku OKasbiBalT POCT MacChl rpubKOB U MExaHU4Yeckoe AaBneHue
Ha NoBepxXHOCTb NOP. TUNUYHAA KapTUHA Pa3pyLLEHUA — NPEBPaLLEeHNEe LWTYKaTypHOro unu
KNaao4YHOro pacTeopa B Cyxylo OCbINaloLyIOCA Maccy.

BbiaensioT TpU OCHOBHbIE rpynnbi METOAOB 3alUTLi CTPOUTESNbHLIX MaTepuanos ot
6uokoppo3uu:

— 3KCNNYTaLMOHHO-NpodunakTuyeckne (Ae3nHdeKUUs NOBEPXHOCTH, perynupoBaHue
TeNnnoBoro pexuma, BeHTUNALUUR);

— KOHCTPYKTUBHbIE (FMAPOU3ONALMN, NPUAAHUE NOBEPXHOCTAM KOHCTPYKUMU (HOPMbI,
NPenATCTBYIOLWEA HAKONNEHMNIO BNarn U Nbinu);

— CTPOUTENbHO-TEXHONOMMYECKUE (UCMONb3OBaHNE MATEPMANOB, CTOWKIUX K BUOKOPPO3un).

Takum 06pa3om, KaMEHHbIe KOHCTPYKLUKU COOPYXEHUIA NOABEPraloTCA pPasfuyHbIM Bu-
Aam KOpPO3VOHHbLIX BO3AEACTBUI B TEYEHWE BCEro Nepuoaa ux 3kcrnyarauuum, 4To oTpu-
LUaTenbHO CKa3biBAETCH KaK Ha rapaHTUAHOM, Tak U Ha NNaHUpyeMoMm cpokax cnyxobl. Oc-
TaHOBMMCSA Ha HEKOTOPbIX U3 HUX 6onee nogpobHO.

1.3arpsasHeHus:

— OTAENOoYHbIE NOKPLITUA (kpacku) —XB, ankuaHbie, CUNUKaTHbIE, MacnNsaHbIe U T.4.;

— atMoceepHbIe — KOMOTb, Caxka, NPOAYKT HENOMHOM CropaHns aBTOMOBUNBHOIO TONNNBa;

— TeXHONOrU4eckne — BbiCONbI (Yalle Ha y4yacTkax 3aMOKaHWSA — Y KPOBNK, LIOKONbHas
30Ha U T.4.); OCTaTKW KIAAOYHOro U PEMOHTHOrO pacTBopa;

— 3KCNNyaTaLWOHHbIE: MOX, BOAOPOCHH, rpuboK (B 30HE yBNAXHEHUS U NOBPEXAEHUA
LUBOB); NATHA PXXaBYMHbI Y AEKOPATUBHbLIX 3NEMEHTOB U3 MeTanna.

2.MospexaeHus n pedekTbl Knagku.

— CKONbl kMpnuya: menkue —40 5..10 Mm, kpynHblie oT 10..50 mm;

— OTCYTCTBME 3MEMEHTOB KNaaku: paspylualowmecs (OTCYTCTBYIOWMWIA) Kupnud (yrnsl,
30Hbl YBRAXHEHUR U pa3BuTMs rpubka); NOBPEXAEHHbIA WNWU Pa3pyLUEHHbIA (BbiBETPEH-
HbliA) pacTBOp LUBOB;

— TPELYMHLI: KaK B KNPNUYe, Tak 1 Nno weam, nepecekatowue pagbl knaaku (4o 3 paaos,
crabunuaupoBaslunecs).

Bceraa aHanuanpyoT NpUYMHLI NOBPEXAEHUIA (NPAMBIE UKW KOCBEHHbBIE) U NPUHUMAIOT
peleHne 0 BOCCTAHOBSIEHNW, KOTOPOE OCYLYECTBISETCS B 2 3Tana: NOAroToBKa NoBepx-
HOCTM N HAHeCeHWEe PEMOHTHOrO (3aLMTHOro) MaTepuana.

MoaroTroBka NOBEPXHOCTK.

1.YpaneHue ctapon kpacku.

CunukaTHble Kpacku yaansioT MexaHw4yeckum cnocobom (Mokpas neckocTpynka) unu
3aKpbIBAOT HOBbIM CNOEM. XMMUYECKUA pacTBOp He NpuMeHsioT. OcTanbHbie BUAbI Kpa-
COK YAansioT HaHeCeHWeM BOAO3MYNbrMpoBaHHbIX NacT (TonwmHa crnos 3-5 MM, Bpems
BbiAepXku 4-24 yaca). [lecTpyKTUPOBaHHbIN CIOi Kpacku (aaxe B nopax) yAansioT BOAOW
noa aaenexHuem. Hanpumep: cocras Alkutex Abbeiser.

2.YpaneHue ocTaTKkoB LIeMEHTHbIX pacTBOPOB.

HaHocuTcs BOAHbLIA PacTBoOp KUCNOTHOrO OYUCTUTENS (BaNUKOM, KUCTbIO) C KOHUEH-
Tpauuii He 6onee 10%. Xumuueckas peakuus npoTekaeT cpady (Luunexue, Ny3bipbkU Ha
NOBEPXHOCTU 3arpsi3HEHWs), NOITOMY OCTaTKW 3arpA3HEHUA Cpasy yAanaloT BOAOW nop
AasnexueM. Hanpumep: cocras Alkutex AC Klinkerreiniger.

3.ATMOC(EpPHbIE 3arpASHEHUS.

Lienb — co3aaTb ycnosus Ans aareaum PEMOHTHOrO CocTaBa C OCHOBaHMeM. Mcnons-
3YI0T XUMUYECKN aKTUBHBbIE NacTbl (TONWwWHa cnos 3.5 MM, BpeMs XUMUYECKOW peaxkuuu
15..30 MM, yaaneHue oCTaTkoB BOAOW NoA AaBneHwuem), Hanpumep coctas Alkutex Fas-
sadenreiniger_Paste.

4.YcTpaHeHue BbICONOB.

YuacTok knaaku ¢ NSTHamu Bbiconos obpabatbiBaeTcs ruapocdobuanpytowen nponur-
KO Ha OcHOBe pacTeoputens (Hanpumep, Funcosil SNL). Yepes 5 gHen (Bpems o6pa3o-
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BaHWUs B NOpax BOAOHeNpPoHUUaemoro 6apbepa u3 nonmMcunokcaHa) nosepxHocts obpaba-
TbIBAETCS BOAHLIM PacTBOPOM MOPOLLKOBOro ounctutens (Hanpumep, Alkutex AC Klinker-
reiniger). Mpu 3TOM HepacTBOpuMble conu (Ha rny6uHe o 6apbepa) NnepexoAsT B pacTBoO-
pUMOEe COCTOsIHUE WU BbiMbIBAOTCA. Bapbep M3 nonucunoxkcaHa He nponyckaeT BOAY
Brny6b kupnu4a n NPeaoTBPALLAET BbIXOA HA NOBEPXHOCTb HOBbLIX CONEN.

5.Ypanenune rpubkosbix 06pa3oBaHmnii, MXOB, NIIECEHWN, NATEH PXKABUUHBL.

pnbkoBbIE NPOAYKTHI YAANAIOT MEexaHu4Yeckum cnocobom ¢ nocneaylowein obpabor-
KOW (NPONWUTKOK) BOAHLIM pacTBOpPOM koHUeHTpaTa Aclolit Mfluessing, a Mox, nneceHb —
caHupylowmm coctasom Alkutex BFA-Entferner. MaTHa pxasuuHbl yAansioT HaHeCeHUeM
nactel U3 cnabokucnoTHoro ouuctutens Alkutex This (Banukom, KUCTbIO, TONWMHA CNOS
3..5 MM, Bpems koHTakTa 20..30 MUH) U nocneayowe NPOMbIBKU BOAOW NOA AaBNEHNEM.

6.PeMOHT aeeKTOB U NOBPEXAEHUNA.

BoccraHoBneHue WBoB (Nocne yaaneHns craporo cnaboro matepuana Ha rnybuHy He
Ljktt 20 MM) BBINONHAIOT pacTBopoM (6e3ycanouHbli, HA MUHEpPanbHOW OCHOBE C HYXHbIM
nurmeHToM) Funcosil Fugenmoertel.

3apenka TpewwuH MeHee 0.5 MM He npoussoauTcsa. Mpu HeobxoaumocTu (Hanuuue
LenyweHns noBepxHOCTU W T.4.) NPOU3BOANRT LUNATNEBKY NOBEPXHOCTU TOHKUM CNoem
pecraspauuoHHoro marepuana Funkosil Restauriermoertel.

TpewmHbl ¢ 6ONbLUKMM PaCKpPbITUEM U NYCTOTbI 3aNONHAKOT CycneHsuen Tuna Aida
Bohrlochsuspension.

CKonbl KMpnu4a PEMOHTUPYIOT MO CrieayloLen CXeme: OUMLLAIOT, MPYHTYIOT XMAKUM pac-
TBOPOM (AMCnepcweit) PeMOHTHOrO MaTepuana, HaHOCST OCHOBHOW NNAacTWYHbLIA COCTaB pe-
MoHTHOro coctasa (Funkosil Grundiermoertel) u HapyxHbI Cnoi (pecTaBpaUMOHHbLI COCTaB
Funkosil Restauriermoertel) TonwHoit ao 10..15 MM. Mpu HEOBXOAMMOCTY U3 pecTaBpaumoH-
Horo cocrasa ¢ gobasnenuemM 4o 10% noptnaxauemeHta M500 MOXHO U3roTOBUTL B (hopMe
KMprv4a AN PeMOHTA, YTO NPaKTUKYETCS, U3-32 CTOUMOCTU, TOSBKO NpW pecTaBpauui.

MpenoTBpalleHe noBTOPHOrO AedeKTa, CBA3AHHOTO C YBNAXHEHWEM NOBEPXHOCTH
KNaaku, AOCTUraeTcs Co3aaHneM BoAOOTTankusalowero agdexra. Hanpumep: HaHeceHu-
eM cunokcaHosoro pacrtsopa (Funcosil SNL genuchneutral) — onepauvs BbinonHseTtcs
ABaXAbl, Nonyyaembln 3DPEKT — He TONbKO UCKNIOYEHME CMayuBaHUA, HO U BTOPUYHAA
3auwuTa oT BCcex BUA 0B NOBEPXHOCTHOrO paspyweHus. He meHee apeKTUBHLIM METOAOM
aBnaeTcs U o6paboTka NOBEpPXHOCTW ruapodobu3aTopoM (3Mynbcus KpemHeobpasHoM
koHcucTeHummn Funcosil Fasadencreme), KOTopas HAHOCUTCSt BanWkOM 3a OAWUH pas. 3ToT
Xe mMarepuvan ucnonb3yleT U AN YyCTPaHEHWUS BbICONOB.

3cTeTnyeckuii BUA (CUNbHOE OTAUYME B LIBETOBOM ramme) NOBEPXHOCTU KNaaKu MOXeT
6biTb AOCTUrHYT NPU UCNOMb3OBAHUM:

— cunukoHoBo kpacku Funcosil Siliconfarde LA (gocTuraercs nydwuin neccupyowmi
ek, Tak Kak cocTaB nonynpoapayeH npu gobasnexunmn rugpocobusartopa. Hanpumep —
Funcosil La: Funcosil WS - 1:1);

— nececvpyrowas kpacka Funcosil Historic Lasur (fonblias creneHb MaroBocTn) camo-
CTORTENbHan unu ¢ rugpodgobusaTopom Funcosil WS).

MpuBeaeHHble Bbilwe MaTepuanb! dupMbl Remmers npoLwnu AnNuUTeNbHbIE UCbITAHUA
Ha NPaKTUKe, HO U OHU He e4UHCTBEHHbIE Ha PbIHKE.

OtaenbHO cnepyeT OCTAHOBUTLCA HA T.H. CAHMPYIOLLUX LWTYKaTypkax, KOoTopble WCMosb-
3yl0T NPU OTCYTCTBMW HANOPHbIX BOA; HapyLLEeHa rOPU3OHTANIbHAA UK BEPTUKanNbHaa ruapo-
n3onauus. Mocne ycTpaHeHus NpUiUH YBNOXKHEHNA BbINOMHAIOT paboTy no nokanusauumn no-
CneacTBUR, T.e. YCTPOWUCTBO CaHupyloLwlen wrykatypkn. OTnuyue oT OBbIMHON LUTYKaTYpKu
3aKniodaeTcs B Mexaxwuame pabor. [AnA TpaauUMOHHBIX BUAOB LITYKATYPHbIX NOKPLITUA Xa-
paKTEepHO NOMOXEHUE 30HLI UCIApPEeHNUs, @ OHa pacnonaraeTCA B NOBEPXHOCTHOM CIoe, 4TO B
uTore NPUBOAMT K B3AYTUIO M OTCNOEHMIO LUTYKaTypKku U crnoes otaenku. lNpeanaraemblii Ba-
PVaHT NOKPLITUS UMEET KPUTUYECKYIO 30HY UCNAPEHUA Ha rpaHuLe «Knajka-LwTykaTypka», a
KpUCTannu3auus conei NPOUCXOAUT B MOPUCTOM CNOE NOKPLITUSA, He BNUSA Ha AONroBEeY-
HOCTb OTAEnkK. Mpu npoekTupoBaHK Heo6xoanMMo obecneunTb ko3ddUUNEHT Anddy3non-
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HOTO COMPOTUBNEHUA BOASHOrO napa He Gonee 1,2 ANS NOKPLITUS NO CaHWPYIOLEN WITyKa-
Typke. Hanpumep: coctas Ralasil SP 2, Ha 6a3e u3secTu unu uemeHTa 6e3 XMMUYECKuxX Ao-
6aBoK, cMcTema caHupylowmx wrykatypok Caratect-Sanierputz.

Haunbonee yacto yBnaxHeHue u paspyLueHue Knagku NPoUCXoanT B LIOKONbHOK YacTu
3aaHus. B kauectee npumepa Bo3bMeM maTtepuans! pupmbl Remmers.

FopusoHmansHas usonayus. ANa yCTpoWcTBa ropusoHTaNbHOW W30ONALMKU BbICBEPNU-
BalOTCA OTBEPCTMA Ha paccTosHun 10-12 Cm, B KOTOpble BCTABNRIOTCA Nakepbl, Yepes Ko-
TOpbiE BLINOAHAETCA UHbEKUUA coctaBa Remmers Kiesol BO BHYTPEHHIOW CTPyKTYpy
knaaku. Nmeowminess cTapbiit CNow WTYKaTypku A0mKeH BbiTb NONHOCTBIO yaaneH, camoe
nosaHee nocne OpMUPOBAHWUR rOPU3OHTaNbHON M3onsumu. MoaroToBka OCHOBAHWUA Bbl-
nonxseTca coctaBoM Remmers Kiesol, a 3atem coctae  Remmers Dichtspachtel HaHo-
CUTCA Ha elle CBeXWUN aare3vOoHHbIA CNOW.

BbipasHusaHue u u30/15UUA OCHO8aHUS. [ns TMAPON3ONALMN LLOKONbHOW 30HbI HE06-
XOAMMO He MeHee AByx pabouux onepauui, ¢ npomexyTkom okono 30 muH. Usonsums
BbinonHAeTcs npoayktom Sulfatexschlaemme. Takas onepauus obecneuusaer aonro-
BPEMEHHYIO 3aWuTy OT NonagaHns 6pbiar U yMeHbluaeT NPOTEYKy BOAbI 3a LUTYKaTypHLIM
cnoem uokons. Ha nocneaHuit cnoi LWNaMoBO MacCbl MOXXHO METOA0M «CBEXee Ha cBe-
xee» HaHecTn Habpbi3roM NpoaykT Spezial-Vorsprizmoertel. B kayecTBe anbTepHaTuBHO-
ro BapuaHTa Ha ewje CBeXUi Cfoii WNamoBOW MaccChbl, He HAHOCA Habpbi3ra, MOXHO Ha-
HEeCTU caHupylowlylo WwTykaTypky Remmers Sanierputz WTA. Ecnu 6bin HaHeceH cnow
NpoAykTa Habpbi3roM, TO Nocne CxBaTbiBaHUS B TeYeHne OT 24 A0 48 4 HAHOCUTCS CaHu-
pylowas wrykartypka Remmers Sanierputz.

LmyxamypHas omdefika u okpacka. 3aKiiouUTENbHO NOKPLITUE BbINONHSAETCA NPOAYKTOM
Remmers Feinputz 1 Kpackoi Ha OCHOBE CUNMKOHOBOW CMonbl siliconharzfarbe LA, kotopas
XapaKTepu3yeTcs CnocoBGHOCTBIO K AU Y3nMN U BOAOOTTASIKUBAIOLMMM KA4YECTBaMU.

Mponumka knadku nod Gasnexuem. 3awmTa acaaos oT camoro pyHaamenra. B 3a-
BUCUMOCTW OT CTEMNeHW NPOMOKaHUA knaaku Remmers Kiesol BBOAUTCS B OTCbIPEBLUYIO
cTeHy 6e3HanopHbiM CnocOBOM MM NpU HU3KOM AaBrieHUN Yepe3 PsA NPOCBEPREHHbIX
oTBepcTuil. MaTepuan, ucnonb3yeMbiit ANS UHBbEKUNWA, AEACTBYET NpU 3TOM B KadyecTse
NPONUTKW, T.€. OH NPONUTLIBAET KanuNApHYI0 CUCTEMY CTPOUTENILHOIrO MaTtepuana Takum
o6pa3om, 4TO B NONEPEYHOM Cpese nonyyaeTca obnacTb ChNOLHOW nponuTku. B aTon
061acT aKTUBHbLIE KOMMOHEHTbI OTKNAALIBAIOTCA B KaNUNNAPHbLIX NOpax CTPOUTENbHOro
martepuana u 3anyckalT ABa MexaHu3Ma. Bo-nepsbix, CyxaloTCA NOpbl, BO-BTOPbLIX, OHW
npuobpeTaloT rugpocobHble kayectBa, HOPMUPYS FMAPOUIONSALMOHHBLIN CAOW, Cnoco6-
HbIW 334€pXWUBaTb TPARHCNOPTUPOBKY BRaru.

Bonpockl gnsA camokoHTpons

1.Kak onpeaenutb HeO6X04UMOCTb BOCCTAHOBNEHUA UMM YCUNEHUA Xene306eTOHHbIX
KOHCTPYKUMA?

2. Kakve OTKNOHEHMs YCTPaHSIIOT Npu BOCCTAHOBNEHUM XeNe306eTOHHbLIX KOHCTPYKLUA?

3.Kakne peMOHTHble COCTaBbl MMEIOTCS Ha PbIHKE ANA BOCCTAHOBNEHUS Xenesobe-
TOHHbIX KOHCTPYKLUUN?

4.Vanoxute NOPSAOK BbINONHEHWA PaboT Npu BOCCTAHOBAEHUM Xene3o6eToHHow
KOHCTPYKLUK.

5.Kak onpeaensiioT Heo6X0AUMOCTL BOCCTAHOBNEHUA KAMEHHBIX KOHCTPYKLMIA?

6.Ha3oBuUTe NPUHUHBI N3MEHSIOLLUE TEXHUYECKOA COCTOSIHNE KNPMUYHON KNagku.

7.B kaKkoM nopsiake Npon3BOAATCS paboTbl NO BOCCTAHOBAEHMUIO KUPMWYHON KNaakn?

8.Kakue peMOHTHble COCTaBbl ANA BOCCTAHOBMEHUS KaMEHHOW KNapku Bbl MOXeTe
HaWTW CErofHs Ha poiHke?

9.Kak BbINOMHSAIOT PEMOHT LLOKONbHOMN 4acTu 3aaHuUs?

10. lanTe xapakTepucTuky U obnacte NPUMEHEHNSI CAHUPYIOLLINX LWITYKaTypOK.

11. ECTb "M OrpaHuieHUs NPUMEHEHUsI NMNOPTHLIX MaTepUanos Ha Tepputopun PB?

12. HasoBute 0co6eHHOCTU BbIGOpa PEMOHTHOrO COCTaBa ANSi NPUMEHEeHUst Ha 06 bek-
Tax, BXOASLKX B peecTp MuHuctepcrea KynbTypbl PB.
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YunTb He TONbKO 3HaHUIO,
HO U YMEHUIO.
C. Kanuua

METOAUKA OPIrAHU3ALUUU NPOBEPKWU YCBOEHUA
YYEBHOIO MATEPUANA

1 MeToanyeckue OCHOBbI OpraHu3aumMm

OcCoBeHHOCTbIO U3yyaeMol AUCUMNNWHLI SABASIOTCA C OAHOW CTOPOHbLI, OMPOMHbI
obbem HenpepbiBHO M3MeHsIoWeRca uHopmauum, a ¢ apyrol — Becbma HebonbLuoni
o6bemM NpesyCMOTPEHHbIX Y4eOHbIM NaHOM 4acoB. 3agaya COCTOMT B CO3AaHUM YCNOBUIA
ANA nepexoaa oT MoAeny NaccUBHOrO UHPOPMALMOHHOMO (ayaAUTOPHOro) obpasoBaxus K
MOAENY aKTUBHOIO M3y4eHUs maTepuana, CoueTaloWero ayauTOpHYIO (NepBUYHYIO U Ha-
npaBnsoLWy0) U camocToaTenscHyto (B 6onbwein crenexnn) paboTy, B KOTOPON AOMKEH
NPUCYTCTBOBaTb aHanM3, NOUCK PELLEeHWA B peanbHoi CuTyauun ¢ yueTom ocobeHHocTel
pasBuTuSa 3KOHOMUKK Pecnybnuku Benapycs.

MonyynTb MCKOMBIWA pesynbTaT MOXHO, 06beAUHMB 4Ba HANPaBNEHWUN: BbI3BATb 3aWUH-
TepecoBaHHOCTb 06y4aemoro, Nokasas NPakTUYECKyl0 BOCTPEBGOBaHHOCTb AUCLUMNANHLI B
AanbHehwenh ero paboTe; NpeaycMoTpeTb (HOPMbi KOHTPONA 3HaHWiA (Hay4Has pabora,
pecepaT, KOHTPOMbHLIE BONPOCH! U T.4.), Tpebyowume HenpepbiBHOW paboThl, UHULMATU-
Bbl M aKTUBU3ALNKN MbICNTENBHOW AEATENBHOCTU CTyaeHTa. B To xe Bpems Henb3a Ao-
NyCTUTb 3a0praHN30BaHHOCTb AEWCTBUIA, YTPATUTb TBOpPYECKoe Hayano. Buabl n cnocobbl
AOCTUXEHUR LUENK B KaXKA0N KOHKPETHOM CUTyaLiun npenoaasaresb AOMKEH pelaTb cam.

Bce Bonpocsl, ucnonb3yemslie AN KOHTPONS 3HaHUMK, LOBOARTCA A0 CTyAEHTa Cpa3y, a
He no oKoH4aHuu yyebHoro kypca. OHu pasbutbi Ha 6noku, Moagenupylowne MexaHu3m
NOArOTOBKK U U3NOXEHUS MaTepuana Ha 3k3aMeHe (3aveTe), a UMEHHO:

* 6nok Ne1 — usnoxeHue oTeeTa Ha NOCTaBNEHHLIA BONPOC;

* 610k Ne2 — aKTMBHOE KOHCTPYMpOBaHue OTBeTa;

* 6nok Ne3 — nouck peleHWiA B peanbHON CuTyauum;

* 600k Ne4 —~ uHUUMaTUBHaN AeATEeNbHOCTb C NEPCNEeKTUBON.

B pasaene 2 gaH nepedeHb BONPOCOB, U3 KOTOPLIX pOpMUPYeTCH 3apaHue ANA KOH-
TPOMA 3HAHWK CTyaeHTa. Bonpockl NO3BONAIT CTYAEHTY NOHATb CYyTh U HaNpaBneHHOCTb
OpraHv3auuu KOHTPOMS 3HAHUMK, NOCTaBUTL aKUEHTLI NPY U3yYeHUu maTepuana (He 3ano-
MUWHaHUE, a NMOHUMaHWEe W NPUMEHEHWE HA NPaKTWUKE), UCNOMb3oBaTb AOMNONHUTENbHbLIE
MCTOYHUKN ANSA NONy4YeHUs caMocTosTenbHo Gonee nonHoi uHgopmauuu (6ubnuoreka,
npecca, UHTepHeT U T.4.), NNaHUPOBaTb AEATENbHOCTL NO NOAFOTOBKE K PYOEXHOMY KOH-
TPONIO 3HaHUI B TeueHwe Bcero cemecTpa. Mpu aTom, Ha Haw B3rnsa, byaeTt dopmupo-
BaTbCA W aKTUBHAS XWU3HEHHARA NO3ULUA CTYAEHTA, T.K. COeAUHEHUE (NPUNoXeHue) C Aei-
CTBUTENLHOCTHIO U3y4aeMbiXx BONPOCOB HENPEMEHHO AOSHKHO NOMOraTh BHWKaTb B Npak-
TU4ECKUe, IKOHOMUYECKUE U NONUTMYECKUe acnekTbl Xu3nu Pecnybnuku Benapyco.

Bonpocbi UTOroBoro KOHTPONA
Bnok Bonpocos Ne1
1.1 OCHOBHbIE NONOXEHWUS NO pacyeTy YCUNEHNA KOHCTPYKLIMA.
1.2 Onpepenenue dakTU4eCcKnx xapakTepucTuk 6eToHa n apMaTtypbl.
1.3 OnpepeneHue hakTUHECKX XapaKTepuCTUK kuprnu4a u pacresopa.
1.4 OnpepeneHue pakTMHECKUX XapaKkTepucTuk metanna.
1.5 Onpeaenenve hakTUYeckux xapakTepucTuKk ApeBECHHbI.
1.6 PacyeT ycuneHuss HopmasibHOro cevyeHus nrnbaemoro anemeHTa npmBapkon 40-
NONHNTENbHOW apMaTypbl B PaCTAHYTON 30HE.
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1.7 PacueT ycuneHus HopmanbHoro cevenns uarnbaemoro anemeHTa npukneikon Ao-
NONHUTENbHOW apMaTypbl B PACTAHYTOW 30HE.

1.8 PacueTt ycuneHma HOpManbHOro ceveHus nsrnbaemoro aneMeHTa HapawmsaHmem
CeYeHUR NpK OTCYTCTBMU CUENNEHUS MEXAY CYLUECTBYIOLUM 1 CTapbiM 6ETOHOM.

1.9 PacyeT ycuneHss HOPManLHOro CeveHus narnbaemoro aneMeHTa HapalmBaHueM
CeYEHMUA NPU HanNUYun CUENNEHNS MeXAy CyLUECTBYIOLUM 1 CTapbiM 6eTOHOM.

1.10 PacyeT ycuneHuss HakNnoHHOro ceYeHus U3rnbaemoro anemeHTa npu ycraHoBke
AONONHUTENbHOW apMaTypbl.

1.11 PacueT ycuneHus HaknoHHOro ceveHns usrubaemoro anemMeHTa npu yctpomcrse
py6atuku unu o6onmsl.

1.12 PacyeT ycuneHnus cxaTbix 3nemMeHToB u3 xenesobetoHa oboiimoii u3 xenesobe-
TOHa.

1.13 PacueT ycuneHuna cxaTtbix 3nemMeHToB u3 xenelobetoHa 060iMon u3 Mmetanna.

1.14 PacyeT ycuneHus cxarbix 3NeMeHTOB U3 MeTanna.

1.15 PacueT ycuneHus cxaTbiX 3n1eMeHTOB U3 kupnuda 060iiMoii n3 xenesobetoHa.

1.16 PacueT ycuneHus cxaTbix 3neMeHTOB U3 kupnuya obonmoin ns metanna.

1.17 PacyeT yCcUneHmns CxaTtbix 351eMEHTOB U3 APEBECUHBI.

1.18 PacueT ycuneHus usrnbaembix 3neMEHTOB U3 MeTanna.

1.19 PacueT ycunenus narubaembix 311eMEHTOB U3 PEBECUHDI.

1.20 OcHoBbI pacyeTa ycuneHus narnbaemMoro anemMeHTa LWNPEeHreNbHO| 3aTAXKON.

1.21 PacueT nepeMbiukn Npu yCTPONCTBE HOBOrO NPOEMa B KUPNUYHOW CTEHE.

1.22 PacueT ycuneHus npu BOCCTaHOBNEHUM NPOCTPAHCTBEHHOW KECTKOCTW 3[,aHUR.

1.23 PacueT ycuneHus uarnbaembix 3nemMeHToB 13 xene3obetoHa KOMNO3NTHLIMU Ma-
Tepuanamu.

1.24 PacuyeT yCuneHus 3neMeHTOB U3 Kupnuya KOMNO3WTHLIMK MaTepuanamu.

1.25 PacueT ycuneHus 3nemeHToB U3 kupnuya no texHonoriun Sure Twist.

Bnok Bonpocos Ne2

2.1 KOHCTPYKTUBHbBIE PELUEHWUA U TEXHONOrMA YCUNEHUA NEHTOYHBIX (PYHASMEHTOB.

2.2 KOHCTPYKTUBHbIE PELUEHUS U TEXHONOTUA YCUNEHWUR OTAENbHO CToAwWux dyHAa-
MEHTOB.

2.3 KOHCTPYKTUBHbIE PELUeHUS U TEXHONOrUs YCUNEHWA KONOHH jkene3obeToHHOW
oboimon.

2.4 KOHCTPYKTUBHbIE PELUEHWA W TEeXHONOrUs YCUNEHUS KONOHH MeTannuyeckon
oboitmon.

2.5 KOHCTPYKTUBHbBIE PELUEHUS U TEXHONOrMA YCUNEHUA KONOHH U3 MeTanna.

2.6 KOHCTPYKTUBHbIE PELUEHUA U TEXHONOMUS YCUNIEHUSI CONPSIKEHUS KONMOHHbI C QYH-
AAMEHTOM.

2.7 KOHCTPYKTUBHbIE PELUEHUS N TEeXHOMOTUA YCUSEHUA KOHCONU Xene3obeToHHbIX
KOSOHH.

2.8 KOHCTPYKTUBHbIE PELLEHUS U TEXHONOTUS YCUNEHUs Xene3obeToHHbIX pebpucTbix
NANT NOKPLITUS.

2.9 KOHCTpYKTUBHbIE pELUEHUA U TEXHOMOTUS YCUNEHUS ene3o6eTOHHbIX MHoronyc-
TOTHbIX NAHENen nepekpbITUS.

2.10 KOHCTPYKTUBHbBIE PELLEHUS U TEXHONMOMUNA YCUNEHUS Xene3o6eTOHHbLIX CTPONUNb-
HbiX 6anok.

2.11 KOHCTPYKTUBHbIE PELUEHUS U TEXHOMOMUNA YCUneHUsa xene3obeToHHbIX CTponunb-
HbIX DepMm.

2.12 KOHCTPYKTUBHbIE PELUEHUS U TEXHONOTUSA YCUNEHWUS NOAKPAHOBLIX 6anok.

2.13 KOHCTPYKTVBHbIE PELUEHUS U TEeXHONOrUA YCUNEHUS pureneil MHOro3TaXHbLIX
3AaHuiA.

2.14 KOHCTPYKTUBHbIE PELUEHUS U TEXHOMOrMS YCUNEHWs CTPONUAbHbIX pepM n3 me-
Tanna.
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2.15 KOHCTPYKTUBHbIE PELUEHUS U TEeXHONOrUA YCUNEHWUA NNUTbl MOHONMUTHOrO nepe-
KPbITUS.

2.16 KOHCTPYKTUBHbIE PELIEHUS W TEXHOMOrUA ycuneHus 6anok MOHONUTHOro nepe-
KpbITUS.

2.17 KOHCTPYKTMBHbIE PELUEHNSt U TEXHONOMUA YCUNEHNs NepeMbidek U NPOrOHOB Hap
npoemamu.

2.18 KOHCTPYKTUBHbIE PELIEHUS U TEXHONOTUS YCUNEHUS NOAKPaHOBbLIX Banok.

2.19 KOHCTPYKTMBHBIE pELLEHUS U TEXHOSNOMNUSA YCUNEHNN NOANOPHbLIX CTEHOK.

2.20 KOHCTPYKTUBHbIE PELLUEHUS U TEXHONOMUA YCUNEHUA pe3epByapos.

2.21 KOHCTPYKTUBHbIE pELUEHUst U TEXHONOMUSA YCUIIEHUA BOAOHANOPHbIX BatueH.

2.22 KOHCTPYKTUBHBIE PELLUEHUA U TEXHONOMNUSA YCUNEHUS KUPNUYHBIX CTEeH.

2.23 KOHCTPYKTUBHbIE PELUEHNS U TEXHOSOMUA YCUNEHUA KUPNUYHBIX NPOCTEHKOB.

2.24 KOHCTPYKTUBHbIE PELLEHUA U TEXHONOMMA YCUNEHUS KUPNUYHbIX cToN60B.

2.25. KOHCTPYKTUBHbIE PELUEHUS U TEXHONOTUA YCUNEHUS AePeBAHHBIX CTPONUN.

Bnok Bonpocos Ne3

3.1 MpuumHbl, BbI3bIBaOWME HEOOXOAUMOCTL BOCCTAHOBAIEHWUA U yeunernus XXbBK.

3.2 MpuymHbl, Bbi3biBaOWmMe HEOHXOAMMOCTb BOCCTAHOBMEHUA N YCUNEHUS KOHCTPYK-
uui n3 metanna.

3.3 MpuyuHbl, BbI3bIBaOWME HEOBXOANUMOCTL BOCCTAHOBIIEHNUSA U YCUSIEHUA KAMEHHBIX
KOHCTPYKUWA.

3.4 MNpu4uHbl, Bbi3biBatOLLUE HEOBXOAUMOCTb BOCCTAHOBAEHUS U YCUNEHUA KOHCTPYK-
L1#A U3 ApeBECUHbI.

3.5 MoaroToBka noBepxHocTu CK 13 xene3obeToHa npu BOCCTAHOBNEHUM (PEMOHTE).

3.6 NoaroToska nosepxHocT CK 13 meTtanna npu BOCCTaHOBNEHNN (DEMOHTE).

3.7 MoaroToska noBepxHocTu CK U3 kmpnuya npu BOCCTAHOBEHUMN (PEMOHTE).

3.8 Noarotoska nosepxHocTu CK u3 gpeBecuHbl NpyU BOCCTAHOBNEHNU (DEMOHTE).

3.9 ObocHoBaHmue BblibOpa MeToAa U BUAA MaTepuanos NP BOCCTAHOBMEHUN KOHCT-
pyKumuu u3 xenesoberoHa.

3.10 ObocHoBaHmne BbiGOpa METOA2 M BUAA MaTEPUanoB NPU BOCCTAHOBEHWA KOHCT-
pyKUMK U3 MeTanna.

3.11 ObocHoBakue BbiGOpa MeToAa ¥ BUAA MaTepUanos NP BOCCTAHOBNEHWU KOHCT-
PYKUMU U3 Kupnuya.

3.12 ObocHoBaHue BbiGOpa METOAa M BUAA MaTepuanos NPU BOCCTAHOBAEHWN KOHCT-
PYKLMW U3 APEBECUHDI.

3.13 Knaccudukauua Metonos ycunenus (¢ npumepamu) CK us xenesobetoHa.

3.14 Knaccudukauyus metoaos ycunenus (¢ npumepamu) CK ns metanna.

3.15 Knaccudukauus metoaos yeuneHus (¢ npumepammn) CK us kamHs.

3.16 Knaccudukauma MeToaos yeuneHus (¢ npumepamu) CK U3 gpesecuHb.

3.17 O6ocHoBaHue BbiGopa MeToaa yeunernus CK n3 xenesobertona.

3.18 O6ocHoBaHnue Bbibopa meToaa yeunenus CK ua metanna.

3.19 O6ocHoBaHue BbiGopa METOAA YCUNEHUA KOHCTPYKUMIA N3 KUpnuya.

3.20 O60cHoBaHue BbIGOPa METOAA YCUITIEHUA KOHCTPYKUUIA U3 APEBECUHBI.

3.21 NpaBuna 3kcnnyaTaunu yCUNeHHbIX KOHCTPYKUMIA U3 xene3obeToHa.

3.22. Npasuna akcnnyaTauum yCUNeHHbIX KOHCTPYKLKIA M3 MeTanna.

3.23 MNpaBuna akcnryataumm yCUNeHHbIX KOHCTPYKUUA U3 Knpnuya.

3.24 MNpasuna 3kcnnyaTaunn yCUneHHbIX KOHCTPYKUWIA U3 APEBECUHDI.

3.25 TexHuka 6e3onacHOCTM Npu BbiNonNHEeHUU paboT MO BOCCTAHOBMEHUIO W ycune-
HUIO KOHCTPYKUMWA.

Bnok Bonpocos Ne4

4.1 Onpesenute nepeyeHb MeponNpUATUIA, ucknodalowmux keobxogumocts pabor no
BOCCTaHOBIEHWUIO KOHCTPYKLIMIA U3 xene3obeToHa.
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4.2 Onpepennre nepeyeHb MEPONPUATUN, UCKIoYaloWux HeobxoaumocTb paboT no
BOCCTaHOBNEHMWIO KOHCTPYKUWA U3 MeTanna.

4.3 Onpeaenute nepeyeHb MepONPUATMIA, UCKkovaloWwmux HeobxoanumocTte paboT no
BOCCTAHOBNEHWUIO KOHCTPYKLMIA U3 Kupnuya.

4.4 Onpeaenute nepedYeHb MEpPONPUATUIA, UCKItoUaowux HeobxoaumocTts paboTt no
BOCCTaHOBNEHWIO KOHCTPYKLMIA U3 ApEeBECUHbI.

4.5 Onpegenute nepe4eHb MEpONPUATUIA, uckioyaloumx HeobxoaumocTs paboTt no
YCHAEHUIO KOHCTPYKLUUIA U3 xeneszobeToHa.

4.6 Onpeaenute nepeyeHb MEPONPUSTANA, MCKNoYalowmx HeobxoaumocTs paboT no
YCUAEHMIO KOHCTPYKUMUIA U3 MeTanna.

4.7 OnpepenvTe nepedyeHb MeponpUATUA, UCKNoYaowmx HeobxogumocTs paboT no
YCUNEHUIO KOHCTPYKLMIA U3 Kupnu4a.

4.8 Onpepenute nepeyeHbL MeponpUATUIA, UCKNoYaLmx HeobxoaumocTb paboT no
YCUNEHUIO KOHCTPYKUUIA U3 APEBECUHBI.

4.9 Nepeuncnute dakTopbi, onpeaensiowme Bbibop cnocoba ycuneHus KOHCTPyKUMiA
13 xenesobeToHa.

4.10 Nepeuncnute akropbl, onpeaensolyme Bbibop cnocoba yCuneHUs KOHCTPYKUUiA
13 meTanna.

4.11 Nepeuncnute akrTopsbl, onpeaensowme Buibop cnocoba yCuneHna KOHCTPyKLnv
13 Kupnu4a

4.12 NepeuncnuTte akropsl, onpeaensiowme Buibop cnocoba yCuneHus KOHCTPYKUniA
13 ApEBECUHbI.

4.13 Ha3oBWTe COBpEMEHHbIE MaTepuanb! U METOAbI YCUNEHUS KOHCTPYKLUA U3 xene-
3o06eTona.

4.14 Ha3oBuTe COBpEMEHHbIE MaTepuanbl U METOAbl YCUNIEHUA KOHCTPYKLUA U3 Me-
Tanna.

4.15 HasoBuTe coBpeMeHHble maTtepuanbl U METOAb! YCUNEHUA KOHCTPYKUUA U3 Kup-
nuya.

4.16 HazoBuTe coBpeMeHHble MaTepuansl U METOAbI YCUNEHNA KOHCTPYKUUiA U3 ape-
BECUHBbI.

4.17 CdopmynupyiiTe nNEpCcneKkTUBHblE HanpasBneHus YBENMYEHWA AONroBEYHOCTU
KOHCTPYKLWiA 13 xenesobeToHa.

4.18 CdopmynupyiTe nNEpcnekTUBHblE HaNPaBfIEHUA YBENUYEHUR AONroBeYHOCTU
KOHCTPYKUWIA U3 meTanna.

4.19 CdopmynupyiTe nepcnekTUBHble HanpaBNeHus YBENMYEHWA [ONrOBEeYHOCTU
KOHCTPYKUWUIA U3 Kupnuya.

4.20 CcopMynupyiTe nNepcnekTUBHbIE HanPaBNEHUS YBENUYEHUA [0NroBEYHOCTU
KOHCTPYKUWUIA U3 ApEBECUHBI.

4.21 OnpeaenuTe nepcnekTUBHbIE HanpasBneHWs pa3BUTUA METOAOB YCUIEHUA KOHCT-
pyKuuiA 13 xenesobeToHa.

4.22 OnpeaenuTe nepcnekTUBHLIE HanNpaBnNEHWA Pa3BUTUA METOAO0B YCUNEHUS KOHCT-
pyKuuin U3 metanna.

4.23 OnpeaenuTe NepcnexkTUBHLIE HanpaBsneHUs pasBUTUA METOA0B YCUNEHUS KOHCT-
PYKUUA U3 kmpnuua.

4.24 OnpeaenuTe NepcneKkTUBHLIE HAanNpasnNeHus pa3BUTUA METOA0B YCUNEHUA KOHCT-
PYKUMIA U3 ApEeBECUHbI.

4.25 CchopMynupyiTe Baluu NPEANOXEHWUS MO NOBbILWEHWIO 3deKkTuBHOCTN paboTbl
cnyx6bl 3kcnnyaTauuu o6LeKToB.
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