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Yunn Pooxepc

NMPEAUCITOBUE

CTpemntenbHO pasBuBatolleecs Ob6LWeEeCTBO CTankMBaeTcs C pgaoM 3ajad, pe-
LUEHNE KOTOPbIX XWU3HEHHO HEOOXOAMMO: OCTpasi HeXBaTKa 3eMSiM Nog CTpouTerb-
CTBO N CTPEMUTENbHOE COKpaLLleHWe NIoLwaan NaxoTHOM 3eMin; OrPOMHbIN 06beM
yXXe MMEILNXCHA 30aHUN N COOPYXKEHUIN XXUNOro U OBLECTBEHHONO Has3Ha4YeHus C
HenpepbIBHO U3MEHAIOLWMMCS YPOBHEM (PU3MYECKOrO N3HOCA M BbICTPbIM HapacTa-
HMEeM TaK Ha3blBaeMOro MoparbHOro U3Hoca; octpas Heobxo4MMOCTb MOAEPHN3A-
Uun 1 nepenpounmsaumm CyLecTBYOLWMX NMPON3BOACTBEHHbIX MOLLHOCTEN C ue-
Nbl0 CO34aHUSA COBPEMEHHbIX BbICOKOTEXHOMOMYHbIX U 3KOMTOrM4yeckn 6es3onacHbIX
TEXHONOMn NPOM3BOACTBA.

N3yueHne kypca «KenesobeTOHHble KOHCTPYKUMM» OcyLlecTBnseTca Ha 6ase
y4yebHO-MeToaANYECKOrO KOMMSeKca, NeKUMOHHbIM 6ok KoToporo npegnonaraet
n3gaHue crenyrowmnx KypcoB NeKLmi.

YacTb 1. OCcHOBbLI pacyeTa U KOHCTPYMPOBaHUS.

YacTb 2. [NpoekTnpoBaHne MHOro3TaXKHbIX 34aHUN.

Yactb 3. [NpoekTnpoBaHne 0gHO3TaXHbIX 34aHUN U COOPYXXEHUN.

YacTtb 4. PEKOHCTPYKLUUNA 34aHUN U COOPYXXEHUN.

YacTb 5. [lnarHocTMka TEXHUYECKOro COCTOSIHUA 34aHUN N COOPY>KEHUN.

YacTb 6. YcuneHue CTponTesibHbIX KOHCTPYKUUM 34aHUI U COOPYXKEHUN.

[MpoekTHasa OOKYMEHTaUMsl Ha PEMOHT, PEKOHCTPYKLUMIO, MOLEPHU3ALMIO 34aHN
N COOPYXXEHUIN BbINOSTHAETCA Ha OCHOBaHMM OBOCHOBaHUS UHBECTULUMIA, MaTepua-
OB TexHMYeckoro obcrnenosaHuns, onpegeneHns uMamyeckoro n MopasnbHOro m3-
HOca 30aHuU U coopyXeHun [6]. [InarHoCTMKa TEXHUYECKOTO COCTOSAHUSA BbIMNOJTHS-
eTCH C Lenbio onpeaeneHns "300poBbs” KOHCTPYKUUKM, 30aHUSA, COOPYXEHUS U T.4.,
NX MNoTeHumanbHbIX BO3MOXXHOCTEWN, LOOSITOBEYHOCTU U MO3BOSISIET 9KOHOMWUYECKM
BEPHO NPUHATL peLueHne o6 nx ganbHenwen cygpbe. OTcyTcTBME ogHoro 6a3oBo-
ro yyebHuka no aTon gUCUMNAMHE ONpaBAaHO KaK LUMPOKUM CMEKTPOM peluaemMblx
BOMPOCOB, TaK N HENPEPbLIBHLIM N3MEHEHNEM NOAX0A0B 1 TpeboBaHUN.

HacTosiuee nsgaHne cooepXuT KpaTkoe U3roXeHWe BOMpocoB, paccMmaTpuBae-
MbIX Ha JIEKUNAX U MPAKTUYECKUX 3aHATUAX MPU U3YYEHUN OUCLMUMINHBI, COrNacHo
paboyen nporpammbl. B kaxgon Teme npuBedeHbl MaTepuarnbl, paccMmaTpuBae-
Mbl€, KaK NpaBuno, Ha O4HOW NeKUMn, a Npu HeobxoaANMOCTM 3aKpennsieMble N Ha
NpakTuyeckux 3aHaTusx. MaTtepuman TeM COOEPXUT KOHTPOSibHble BOMPOCHI Ans
oOy4atoLero CaMoKoOHTPOMSA, NO3BOMAOLWME OLEHUTb MOMHOTY U rMy6uHy npopabo-
TaHHOW MHpopMaunKn. Hannyme KOHKPETHbIX CCbISTIOK Ha AOMONMHUTESNBbHYIO NnTepa-
TYPY NO3BONSET CAMOCTOATESIbHO PacCLLUMPATbL 3HAHUS MO KOHKPETHBLIM BONPOCaM.

CamonogrotoBka cTyaeHTa (npegsapuTenbHOe 03HaKOMIeHne ¢ MHdopmaumnen
TeMbl) nepea nekunen no3BosisieT eMy, yXKe NoHMMas CyTb BOMPOCa, aKTUBHO 06-
LLaTbCA C FIEKTOPOM, YTOYHAS AeTann, a NeKTopy, OnMpaschb Ha YXe U3JTOXEHHYH0
6a3oByl0 MHpoOpMaUWIO, yaenuTb 6onblle BHUMaHUSA NPoBMeMHbIM U NepPCneKkTuB-
HbIM HanpaereHnsM. B KOHCNeKTe AaHbl BONPOCHI ANS UTOrOBOro KOHTPOMA ycBoe-
HUS MaTepuana, Y4To AOSHKHO CTUMYNMPOBaTb CTyAeHTa K NiiaHOMEPHOMY HaKonm-
NEeHUI0 U cucTeMaTumsaumm 3HaHUN, K CaMOCTOSATENBHOMY PEXUMY N3YYEHUS.
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CUCTEMA NMPUHATbLIX ONPEOQENEHUA

1. QJuaeHocmuka mexHU4YeCcKO20 cOCMOsHUS 30aHul — Hay4yHas UCLMNIVHA,
n3y4varoLlasa NPUYNHBI BO3HUKHOBEHUSI OTKA30B M noBpexaeHun obbekta, paspaba-
TbiBaoLLad MeToAbl X OBHaPYXEHUS N OLLEHKMN.

2. 06BeKkm — 370 TO, YTO MOXET ObITb MHAMBUAYANBHO ONMUCAHO N PAaCCMOTPEHO
(obbekTtoM M.6., Hanpumep: Matepuan, KOHCTPYKUKUSA, 34aHne, CoOopyXeHue, opra-
HU3auus, cuctema u 1.4.).

3. TexHU4Yeckoe cocmosiHue obbekma — KOMMNMEKC MokasaTenen, onpenensio-
UMM KaK COOTBETCTBUE MPOEKTHbIM peLleHusIM, Tak U JONroBe4YHOCTb 0ObekTa B By-
Aylwiem.

4. Jegpekm ob6bekma — n3bsiH, BbI3BaHHbIW HapyLLUEHMEM: NPaBusl 1 HOPM Npwu
NPOEKTUPOBAHUMN, TEXHONOMMN N3rOTOBNIEHUS U CTPOUTENBCTBA.

5. [logpexdeHue (HeucnpagHocmb) o6 bLekma — N3bsiH, KOTOpbI 0bpasoBancs
B pe3ynbTaTte BO3AENCTBUS UMM HEMPaBUIbHOW 3KCNnyaTaunn.

6. U3HOC 06BLeKkma — BenuunHa, xapakrepusytoLlasi NoTepro nepBoHaYanbHbIX
9KCNNyaTaumoHHbIX Ka4yecTB.

7. AKcnayamauyuoHHble mpebogaHusi K 06 beKmy — KOMNNeKC PU3NKO-TEXHU-
YeCKMX M TexHonormdecknx (pyHKUMOHanbHbIX) TpeboBaHuW, obGecneymBaroLmX
NOMHOLUEHHOE NOoSIb30BaHMe MO Ha3HAYEHMIO.

8. Jonzoee4yHocmb 06 LEKMAa — CPOK CIy>KObl, B TEYEHMUMN KOTOPOro 3KOHOMUYE-
CKM LienecoobpasHo ero TexHn4eckoe obcnyxmBaHme n pEMOHT.

9. HopmamueHbIl cpok cnyx6bl 06bekma — yCTaHOBMNEHHas NPOOOSKUTESb-
HOCTb 3Kcnnyataumm npu cobnogeHun npasBuil U CPOKOB TEXHONOMMYecKkoro ob-
CNY>XMBaHUA U PEMOHTA.

10. Skcnepmu3a (o6cnedoeaHue, duazHOCMuUKa) — CCcneaoBaHue cneuvanu-
cTamm (3KcnepTamu) BOMPOCOB, peLLeHne KOTopbIX TpebyeT cneumanbHbiX NO3Ha-
HUA B 0B6NacTu Haykm n TEXHUKM.

11. [Ipomokosa (3akro4eHue) — JOKYMEHT, NpeaCcTaBNAnLWNA [oKa3aTenbCTBO
O npogenaHHon paboTe unu AOCTUTHYTbIX pe3ynbTaTax.

12. Kayecmeo — COBOKYMHOCTb XapaKTepUCTUK OOBbeKkTa, OTHOCALUMXCA K ero
CrnocobHOCTM YyOOBNETBOPATL YCTAHOBIIEHHbIE U Npeanonaraembie NoTpebHOCTH.

13. KoHmposb — 0eaTernbHOCTb, BKIYalLwas nposegeHne n3amepeHun, Ucnbl-
TaHUMN, OLEHKWN, 3KCMEPTM3bl OOHON UIIM HECKOSTbKMX XapaKTePUCTUK U CpaBHEHUSN
MOMNyYeHHbIX pe3ynbTaToB C yCTaHOBMEeHHbIMK paHee B HT/.

14. OueHka ka4yecmea — cuctTemaTnyeckas eMHOBPEMEHHASA NPOBEPKa, HACKOMNbKO
06BbEeKT cnocobeH BbINOMHATL YCTaHOBMEHHbIE TpeboBaHuS.




TEMA Nel. BBOOHAA NEKUUA

MNMepeyeHb paccmaTpMBaeMbiX BOMNPOCOB:

1.1 OcHoBHas 1 gononHUTenbHasa nuTepartypa.

1.2 Uenb v 3agaym nsdyvyaemoro kypca (c. 2-3 [5], c. 4 [4]).

1.3 CogepkaHue nHxeHepHom oueHkn obbekTa (c. 2-3 [2]).
1.4 MeToauMKa OUEHKM TEXHUYECKOro cocTosHus (c. 47-57 [1]).
1.5 TexHuka 6e3onacHocTu npu obcnegosanum (c. 4-7 [1]).

1.1. llntepatypa no Kypcy

OcHosHasi numepamypa

1. TKIM 45-1.04-305-2016.TexHNn4eckoe COCTOSIHNE N TeXHUYECKoe obCnyxuBa-
HWe 30aHun n coopyxeHnin. OcHoBHble TpeboBaHUs. — MH.: MUHCTpOMapPXUTEKTY-
pbl, 2017. — 106 c.

2. TKI 45-1.04-37-2008.06cnenoBaHne CTpOUTENbHbIX KOHCTPYKUUIA 34aHUN U
coopyxeHun. Nopsgok nposeaeHus. — MH.: MuHctponapxutektypbl, 2009. — 52 c.

3. TKI 45-1.04-119-2008.3aaHus n coopyxeHus. OueHka cTeneHn pmnsndeckoro
nsHoca. — M.: MuHctponapxmtektypsbl, 2009. — 43 c.

4. TKI 45-1.03-314-2018.Bo3BefeHne CTPOUTESIbHbLIX KOHCTPYKUWUW, 30aHUA Y
coopyxeHun. OcHoBHble TpeboBaHuA. — MH.: MuHctponapxmt., 2018. — 122 c.

5. TKIM 45-1.04-206-2010.PeMOHT, peKOHCTPYKUMA U pecTaBpaums Xunbix n ob-
LLIECTBEHHbIX 34aHUIN U COOpYy>KeHUNn. OCHOBHble TpeboBaHUSA NO NPOEKTUPOBAHMIO. —
MH.: MuHcTporapxuTtekTypsl, 2011. — 19 c.

6. TKI 45-1.02-104-2008. lMpoekTHas OOKyYMEHTauuss Ha PEMOHT, MOAepHU3a-
LMK N PEKOHCTPYKLMIO XUMbIX U OOLLECTBEHHbIX 34aHUN U COOpYXeHun. MNMopagok
pa3paboTkm n cornacoBaHuns. — MH.: MuHcTponapxutekTypbl, 2009. — 16 c.

7. TKI 45-5.04-49-2007. KoHcTpyKumn ctanbHble. ObcnegoBaHmMe n guMarHocTu-
Ka TexHu4yeckoro coctosiHusA.— MH.: MuHctpomnapxmutektypsbl, 2008. — 125 c.

8. TKIT 45-5.05-146-2009. [depeBsHHble KOHCTPYKUuK. CTpouTenbHble HOPMbI
npoekTupoBaHus. — MH.: 2009-63c.

9. CHwuIN 2.01.07-85. Harpyskn n Bosgencteund. — M.: MUHCTpOMapXUTEKTYPHLI,
1988. — 36 c.

10. TKIT 45-5.03-308-2017.KaMeHHbIE N apMOKaMeHHble KOHCTpykuuun. CTpou-
TenbHble HOPMbl NpoekTUpoBaHna.— MH.: MuHcTponapxmutekTypsbl, 2018. — 154 c.

11. CHwull 11-23-81*. CtanbHble KOHCTPYKUMW. HopMmbl npoektupoBaHus. — M.:
1991. — 96 c.

12. CHB 5.03.01-02. BeToHHble U Xene3obeTOHHble KOHCTPYKUMN. C M3MEHEHN-
amm Nel, 2, 3, 4, 5. — MH.: CtpontexHopm, 2002. — 274 c.

LononHumernbHasi Jiumepamypa

13. PekoMmeHgaumm no oueHKe HagEXHOCTUN Xene3obeTOHHbIX KOHCTPYKLUIA, SKC-
nnyaTupyembiX U PEKOHCTPYMpyeMblX 3gaHun u coopyxeHun: P.03.042.07. — MH.:
MuHcTponapxutekTypbl, 2007. — 33 c.

14. PekoMeHOaUMN NO OLEHKE COCTOSAHUS U YCUITEHUIO CTPOUTESTbHbLIX KOHCTPYK-
LUW NPOMBbILLSIEHHBIX 34aHUn 1 coopyxeHun. — M.: Ctponnsgar, 1989. — 105 c.

15. PekomeHgaumm no obecneyeHnto HagéxXHoOCTM U OONroBeYHOCTU xenesobe-
TOHHbIX KOHCTPYKUMA MPOMbILUIIEHHbIX 30aHUA U COOPY>XEHUN NPU NX PEKOHCTPYK-
LUun n BocctaHoBneHun. — M.: Ctponunsgat, 1990. — 177 c.

16. PekomeHngaumm no ob6cnegoBaHUIo N OLLEHKE TEXHUYECKOrO COCTOSHUS Kpyn-
HONaHEesbHbIX U KAMEHHbIX 3gaHun. — M.: Ctponnsgar, 1988. — 57 c.

17. PykoBoacTBo no obecrneyeHntio JONroBEYHOCTU OEPEBSAHHbIX KIEEHbIX KOH-
CTPYKUWMIA MpY BO3OEWCTBMU HA HUX MUKPOKNMMAaTa 34aHUN pasfiIMyHOro HasHade-
HUS 1 aTMocepHbix daktopoB. — M.: Ctponnsgar, 1981. — 97 c.
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18. NMocobne No KOHTPOSIO COCTOSIHUA CTPOUTENbHbBIX METaNINYEeCKUX KOHCTPYK-
LA 30aHUIA 1N COOPYXXEHUI B arpecCMBHbIX cpefax, NpoBeneHno obcneaoBaHmi 1
NPOEKTUPOBAHMIO 3aLUUTbI KOHCTPYKUMA OT koppo3umn (kK CHul 2.03.11-85). — M.:
Ctponnsgat, 1989. — 48 c.

19. PekoHcTpyKuusa 3gaHum n coopyxenun / MNog pen. A.Jl. WarvHa — M.: Belic-
was wkona, 1991. — 352 c.

20. 3emnsHckmn, A.A. OBcnefoBaHne N UCnbITaHWe 34aHNn U CoopyXeHnn — M.
N3-Bo ACB, 2001. — 240 c.

21. T'yykuH, N.I'. JnarHoctmka noBpexaeHun n BOCCTaAHOBIIEHME JKCniyaTauum-
OHHbIX Ka4eCTB KOHCTpYKUMin: y4ebHoe nocobue. — M.: N3-8o ACB, 2000. — 176 c.

1.2. Lenb 1 3agayum nsy4yaemoro Kypca

ObecreyeHne OONTOBEYHOCTM, CPOKa CIyxObl O0ObekTa, B Te4YeHue KOTOpOoro
SKOHOMMYECKWN onpaBAaHa ero akcnnyaTauus (TexHudeckoe obcnyxusaHue, pe-
MOHT) W COXPaHSAITCA SKCMNyaTaLuoHHble KayecTBa, ABMNSAETCA Lenbio nioboro
cobCcTBeHHMKa (rocyaapcTBo, pu3. Nuuo 1 T.4.). ATO AocTMraeTca peanusauueit
KOMMeKca Mep Mo NoaaepXKaHu ero B UCNpaBHOM COCTOsiHUM (cM. Tabn. 1.1).

Tabnuua 1.1 — Cuctema TexHM4eckon akcnnyaraumm obbekTa
MepOI'IpI/IFITVIFI, BbIMOJTHAEMbIE CJ'Iy)K60I7I aKcnnyartauun

Yxog 3a CK u unxxeHepHbiM obopygoBaHuem | <> | KoHTponb 1 nogaep)kaHue coctosdHnsa CK
CobnogeHne napameTpoB cpefbl SKCnnya- ., |MpoBeAeHne ocMOTPOB: OOLLMI, CE30HHbIN,
Tauun: BnaxHoctu (RH) n TemnepaTtypbl YaCTUYHbIN, BHEOYEPEOHON, KOHTPOMbHbIN
Ob6ecneyveHne NPOEKTHLIX YCITOBUN o

no Harpyske 1 arpeccMBHOCTU cpeapbl CwucTtema nnaHoBo-npegynpeanTenbHbIX
CopgepxaHve o6opyaoBaHWs B UCNPaBHOM , |PEMOHTOB: TekyLmMe, NpodunakTmieckue,
COCTOSIHUM HenpeaBuaeHHble, BbIGOPOYHbIE,
Moarotoska CK 1 nHxeHepHoro , |KanuTanbHble

0bopyaoBaHUs K ce3oHHOM paboTe

AnarHocTuka TeXHUYeCcKOro COCTOSHMA oObekTa (CTpouTerbHas OMarHoCTUKa)
ABNSAETCH COCTaBHOW 4acCTbl KOMMMEKca Mep Mo TeXHUYECKOM 3JKcnnyataumm u
npeaHasHavyeHa Kak ans obHapyXeHUs 1 OLEeHKW, Tak U AN onpeaeneHns npuymnH
nosiBrieHnst AedeKkToB, NOBPeXaeHUn N OTKa30B KOHCTPYKTMBHOW cuctemsl. oss-
neHne OTKa3oB CUCTEMbl CBA3@HO C AEWCTBMEM Ha MOCIEAHIO BHELUHUX N BHYT-
PEHHUX (PaAKTOPOB, MMEIOLLNX KaK MEeXaHUYEeCKUn, Tak U (PU3NKO-XUMUYECKUIN Xa-
paktep. K BHelWwHMM BO3OeNCTBUAM OTHECEM: Bnary, Bubpauuio, Temnepatypy,
ocagKkn (hbakTMYEeCKN XMMUYECKM aKTMBHbIE PacTBOpPbI), BETPOBbIE U 3BYKOBbIE KO-
nebaHnga, buonornyeckme BpeantTenu u T. 4. K BO3gencTeusaM, ycroBHO Ha3sbiBae-
MbIM BHYTPEHHUMW OTHeceM: konebaHus TemnepaTypbl U BaXHOCTU, BUBpaums,
ANHamuKa, abpasMBHble NPOLECChbl, XMMUYECKN aKTMBHas cpeda, Harpys3km u T1.4.
Mpy NPOEKTUPOBaAHMM OHW, KaK NPaBWUMO, YYUTbIBAKOTCH, HO BaXXHO A0OUTLCA He
NPeBbILLEHNSA UX (PAKTUYECKUX 3HAYEHUN Hag HOPMUPYEMbIMU B MpoLiecce 3KCnny-
aTaumun. Llenb AnarHOCTMKM Kak Hay4yHOW OUCLUMMMWNHBI 3aKMoYaeTcsl He TOSMbKO B
peanus3auuu Ha npakTuke, HO U B pa3paboTke cnocoboB M CpedCcTB onpeaerieHus
TEXHNUYECKOro COCTosAHMS obbekTa (cMm. Tabn. 1.2).

HeobxogmumocTb anarHocTukmn (obcnemoBaHns) 06bLEKTOB MOXHO NPOUNIIOCTPU-
poBaTb Ha npumepe paboTbl CTPOUTENBLHOrO Kommnnekca (cMm. puc. 1.1). Kak npasu-
N0, HOPMAaTUBHbIE CPOKU 3KCNNyaTtaumm 30aHUA U COOPYXXEHWN Ha MNpakTuKe Bbl-
AepXuBatoTcs.

HapéXHOoCTb NMPOEKTHbIX peLleHnn He Bbl3blBaeT COMHEHUMN, T.K. HOPMbl NPOeK-
TMPOBaHUSA MO YPOBHK OesonacHocTn 6nM3ku K eBponenckum aHanoram. OTBeT
KpoeTcsa B obecrnedeHnn kadyecTBa BCex npoueayp npy co3gaHum u akcnnyatauum
obbekTa. CtaTnuctuka yreepxgaeT, 4To okono 50% oTka3oB NpONCXOANT U3-3a HU3-
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koro kayectBa CMP, okono 20% — n3-3a HA3KOro KayecTBa MaTepuanos 1 N3genumn
n 6onee 20% — B pe3ynbTaTe HapyLLUEHWs NpaBusl SKCNyaTaunm.,

Tabnuuya 1.2 — CTpykTypa NOCTPOEHNSA ANArHOCTUKN
Pa3/:1er| bl ANArHOCTUKA
Il pasgen

lll pasgen
MeToanka nHxxeHepHoro
aHanusa gaHHbIX.
CocTaBneHne 3akniyeHns

| pasgen
MeToawnka BuayansHoOro
onpegeneHns n3Hoca
No BHELIHMM Npu3HaKkam

MeToanka MHCTpyMEHTanbHOM
oueHkn coctosHuss CK

] ] ! | ! !
MeToauka MeToauka MeToauka MeToabl n MeToauka MeToauka coctas-
BbISIBITIEHUSA, aHanusa onpeaeneHnsa (cpeacTtsa OLUEH- [cOopa, Xpa- |[NeHus 3akrnove-
n3yyeHus, NPWYKH daKkTU4ecKnx KM NapamMeTpoB |HEHUS K 00- |HUS U pekoMeHaa-
OLEHKM, NPO-  |[MOSIBNEHMA U [MapaMeTpoB, MaTepunarnos, paboTKN UH- |LUUIA NO PEMOHTY
rHO3a, N3Hoca |NocneaCcTBUN |XapaKTEPUCTUK |KOHCTPYKLUK dopmMaunn |1 akcnnyarauum
al o)

Cmbiku

[Taumss

K0/10HHbI Hzonayus
basku  Meman. KoH.
PyHdameHmsl
Cmensbl
CmuxuuHsle

oedcmbBus
29%125%) s
A—H o 20%

a) — chakmopsbl, criocobecmeyrowjue rnosisrieHuro, 6) — pussizka deghekmos K KoHkpemHbim CK
PucyHok 1.1 — lpu4uHbl nosiefieHUsi omka3oe 06 LeKkmos

KavecmBo u3zecomobBreHus

Hedocmamku npoekma

KayvecmBo 3kcnayamayuu

Hepab+HomepHsie ocadku

0% | 10% 17%

142

[MpMepHO K TakuM >xe BbIBOAAM NPULLSN Y4ACTHUKN MEXOYHapO4AHOro CUMMNO3u-
yma “lNoBeaeHne coopyxeHun m3 6eTtoHa u xenesobetoHa” (r. Jlbex, ®paHums),
aetanuanpys 6onee nogpobHO He Tornbko drakTopbl (CM. puc. 1.1 a), HO 1 BUA, KOH-
CTpyKumin (cm. puc. 1.1 6), oTMeyas, YTo NPUYNHON OTKa3a obbekTa KpanHe peako
ABSETCA OANH dhaKkTop.

O6cnenoBaHne 06bEKTOB HEOOXOOMMO BbIMOMHATL, €CINN: OHU AKCNITyaTUPYHOTCH
ANUTENbHbBIN CPOK; COXPAHAKTCS MOCHe PEKOHCTPYKUUKN, HEe oTBeYatoT TpeboBaHu-
AM 9KCMnyaTauMOHHOW HaLEXHOCTU, HE COOTBETCTBYIOT YCOBUSM TeXHomornde-
CKOro rnpouecca, UMeKT MOBPEeXAeHUa nocre aBapui UM CTUXUMHBIX BO3Aen-
CTBUW, UMEIT 3HaYUTENbHbIN U3NYECKUn K3HOC, TpebyeTcsa nacnopTu3aums;
Heobxoguma yTunmsaums (4eMoHTax).

1.3. CoaepxaHme UHXXEeHepPHOMN OLIeHKM OObeKTa

C aTon uenbto npoBoaUTCA Kommnnekc pabot no cbopy, obpaboTke, cuctemaTu-
3aumMn N aHanuay AaHHbIX O TEXHOOrMYEeCKOM COCTOsIHMM obbekTa (30ech u Oaree
0606WéHHBbIL mepMuH “06bekm” 6ydem 0b603Ha4amb Yacmb KOHCMPYKUUU, KOH-
CMpyKyUr, 30aHue, coopyXeHue), OLEHKe COCTOSIHMA U n3Hoca. HeobxogmmocTb
BbIMOSNIHEHUST paboT MoXeT OblTb CBA3aHa C M3MEHEHWEM Harpys3oK Unu yCroBui
aKcnnyaTauun, NPOeKTMPOBaHNEM PEMOHTA MU PEKOHCTPYKLUMN, BO30OHOBNEHNEM
paboT Ha 3aKOHCEPBUPOBAHHLIX OObLEKTax, onpeaerieHnemM NpUrogHoCTU K Aarb-
HeuLen aKcnnyartaumm unmn nacnopTndauunm.

B npouecce paboT duKcupyloT dakTudeckme cocTosiHue obbekTa M BO3deu-
CTBUA, HanmuMyMe N NPUYUHY NosBNEeHUs OedekToB M noBpexaeHun (oegekm —
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Kaxxdoe Hecoomeemcmeue obbekma mpebosaHusm [NC/L. lNospexdeHue — Oe-
ekm nosisusweltics 8 pesyrbmame obbix 8o30elucmesud [1]), cBA3aHHbIX C NPO-
eKTHbIM peLleHneM, U3roToBreHneM, aKcnryatauuen (arpeccusa cpefbl, HapyLlle-
HWe yCnoBui), MU3HOCOM MNKN CTUXUKHBLIM BGeacTBMeM. YCnoBHO paboTbl AenaT Ha
Tpw aTana.

MpegBaputensHoe obcnefoBaHue CBA3aHO C HEOOXOOUMOCTbIO 3HAKOMCTBa C
06BHEKTOM (06BbEM, KOHCTPYKTUBHOE pelleHne n obliee COCTOSHUE, YCNOBUA 3KC-
nnyatauuu, Hanuvyue [ocTyna), YCTaHOBMEHWe Hanuyuus OOKyMeHTauun (NpoekT-
HOW, cnyx6bl aKcnnyaTaumm) ans rpaMoTHOrO COCTaBNEHNA TEXHUYECKOro 3agaHuns
Ha BegeHue paboT (cogepxaHme, 06bLEM, CPOKM, CTOMMOCTD).

Obuiee obcnegoBaHve npeanonaraeT BbINOMHEHWE CMMOLWHOMO BM3yasibHOMO
KOHTPOJSIS, NPU OCYLLECTBIIEHNN KOTOPOro OUKCUPYIOTCH U aHanmn3npyroTca: pacno-
noxeHne obbekta (0COBEHHOCTU 3aCTPONKN N TEPPUTOPUM — BEPTUKaNbHas nna-
HUPOBKA, OTBOL MOBEPXHOCTHbIX BOA, OMACHbIE reosiormyeckme siBfieH1st), OCMOTp U
doTodumkcaums obbekta (M3mepeHne obbekTa MU OedeKkToB, COCTaABNEHME CXEM
pacnonoxeHna CK), onpegeneHne y4acTkoB Ans nocrnegylowero yrnybnéHHoro
KOHTpONA npu getanbHoMm obcnegoBaHuun (BCKpbiTME, OTOOP npob, Hepaspyluato-
LA KOHTPOMb M T.4.), OLEHKa COOTBETCTBUA (PaKTUYECKOM MIaHUPOBKU U KOH-
CTPYKTUBHOIO peLleHns NPoeKTHON AoKyMeHTaumu. OTCyTCTBUE LJOKYMEHTaumm unm
Hanuune pacxoxgeHun TpebyeT e€ BOCCTAHOBMNEHUS, @ UMEHHO: NO3TaXHble nna-
Hbl 3Ta)XXen UM y4acTKoB, nonepeyvHble U NPoaoSbHblIE pa3pesbl, CXeMbl pacrnosio-
XEeHNa anemMeHToB C NpopaboTKoM pa3mMepoB 31EMEHTOB U Y3IOBbIX COMNPSXEHUN.
Ntorom obuiero obcrnepoBaHns aBnseTcs oueHka (npeaBapuTenbHas UM oKoH4Ya-
TernbHas) TEXHMYECKOro COCTOSAHUSA obObekTa ¢ ykasaHnem HeobxoouMmocTu npose-
AeHNa aeTanbHOro (MHCTpyMeHTarnbHoro) obcrneaoBaHums.

OetanbHoe obcnefnoBaHue BLINOMHAETCS, €Crin: 3TO YKa3aHO B BbiBogax obLiero
obcnenosaHus (Mpy HaNUYMN 3NeMeHTOB UIn y4acTkoB |l kaTeropmum TeXHUYECKOro
cocTosHus); npu otcytcteum MNCO n nHopmauum o 4onycTUMbIX Harpyskax (npu
nacnoptmsaumm oObekTa); NpuM M3MEHEeHMU YCMOoBUIW JKcnnyaTaumm (PEKOHCTPYK-
Lns, MOL4EpPHM3aUNA C yBENIMYEHMEM Harpy3oK U M3MEHEHWEM cpedbl IKcnryaTa-
unn). C 9TOM Lenblo NpoM3BOAAT NOAPOOHbBIE M3MEPEHNSA KOHCTPYKLMIA NX Y3M0B U
AedektoB, onpenenaT (hakTuyeckme XapakTepUCTUKM MaTepuanos, BbINOMHSAOT
NPOBEPOYHbIE PACYETLI C UCMONb30BaHMEM (PaKTUYECKUX MapameTpoB MaTepua-
N0OB, BO3OENCTBUN, PACYETHBIX CXEM N HANUYMA OTKIOHEHU (NpU HEOBXO0AUMOCTH
HaTypHble UCNbITaHWUSA), pa3pabaTtbiBalOT pekoMeH4aunm No AanbHenLen aKenya-
Taumm obbekTa (B TOM YUCre PEMOHT, yCureHue, 3ameHa n 1. g.).

1.4. MeToauka oLEeHKU TEXHNYECKOro COCTOSHUA

TexHnyeckoe coctosiHne obbekTa cornacHo [1] knaccuduympyeTca NATbLIO KaTe-
ropusimu:

| — ncnpaBHoe (xopoluee) — Mano3HayuTenbHble edeKTbl YCTPaHAKTCA B NPo-
Llecce TEXHNUYECKOro 0bCnyXuBaHus;

Il — HencnpaBHoOe (YAOBNETBOPUTENbHOE) — AeEKTbl YCTPAHSATCA NPU TEXHK-
4YECKOM OBCIY>XMBaHUN N TEKYLLIEM PEMOHTE;

lll — orpaHnyeHHO paboTocnocobHoe (He BMosHe yaoBNeTBOpPUTENbHOE) — onac-
HOCTU OBpYyLLEHNS HET, BO3MOXHbI OrpaHMYeHnst HEKOTOPbIX NapaMeTpoB KCnnya-
Taumn, TpebyeTcsa PEMOHT;

IV — HepaboTocnocobHoe (HeyaoBnNeTBOPUTENbLHOE) — HEOOXOAMMO OrpaHuye-
HWe HarpysoK, TpebyeTca KanuTanbHbI PEMOHT, YCUeHne unu 3ameHa (onpege-
naeTcsa pacyeTom);

V — npegenbHble (NpegaBapuHOE) — BbIBO, NOAEN U3 OMacHOM 30Hbl, CPOYHas
pasrpyska un (unm) ycTpomcTBO BPEMEHHbIX KpenneHnn ¢ nocrenyouen 3ameHon.



OnpegeneHne KaTeropum TEXHUYECKONO COCTOSIHMSI BbIMOMHSAETCA COrnacHo
Tabn. 1.3.

Tabnuua 1.3 — OnpegeneHne KaTeropum TEXHNYECKOro COCTOSHUA O0beKkTa
CteneHb Kateropuu TeXHNYECKOro COCTOAHNA NPpU pasnu4yHbIX Kraccax AedeKkToB
pacnpocTpaHeHust KpuTtudeckue 3HauynTernbHble ManosHaynTenbHble
nedekros (1 knacc) (2 knacc) (3 knacc)
V 1V,V 111
MaccoBble — - _
V.V 111 11,111
|74 )% 11,111
MHoro4ymncneHHblie — —_— i
1V 11,111 11
v, v 111 11
EonHnyHble i =
11,1V I I

B uucnurtene gaHbl KaTteropumm ansa arieMeHToB I'IepBOI7I cTeneHn oTBeTCTBEHHOCTH,
B 3HaMeHaTene — And 9NeMeHTOB BTOPOW CTENEHN OTBETCTBEHHOCTW.

lMonb3oBaHue Tabn. 1.3 npegnonaraeT onpeaeneHne cnegyowmx napaMmeTpos.

1. CTeneHb OTBETCTBEHHOCTU 3rieMeHTa unm Jyactu obbekta. K anemeHTam nep-
BOW CTerneHun OTBETCTBEHHOCTU OTHOCAT Takue, JIOKarbHbIW OTKa3 KOTOPbIX BEOET K
MOMHOMY WS YACTUYHOMY OTKa3y CUCTEMbl, CHUXEHUIO 3KCNyaTauMOHHOIO Kaye-
ctea nnun T3AlN. OcTanbHble anemMeHTbl OTHOCAT KO BTOPOW CTEMNEHN OTBETCTBEHHO-
CTW.

2. CTeneHb pacnpocTpaHeHus (Konn4ecTBo) Aed)eKTOB OLeHMBaeTCs B NPOLEeH-
Tax OT NIMHENHOrO pasMmepa UM KonumyecTsa OAHOro B1aa 06bEKTOB: eAUHUYHbIE —
0o 10%, mHoro4ymncneHHble — 10%...40%, maccoBble — bonee 40%.

3. Knaccol geekroB (kputndeckme — 1, 3HaumTenbHble — 2, Mano3HaunTenbHble —
3) onpeaensoT YCrOBHO pa3feniue Ux Ha rpynnbl: (a) — MMeroLwme HopMupyemble
JyucrieHHble nokasaTenu kadectBa; (6) — 6e3 HopMMpyeMbix nokasatenem u ces-
3aHHbIX C HapyLUEeHNneM TEXHOSOrMM NPoM3BOACTBA UMK NOBPEXOEHMEM.

OTKnoHeHne (A) (pakTMyecKoro 3HadeHuUss KOHTponupyemoro napametpa (X) oT
HopMuMpyemoro 3HavyeHna (Xmin,(max)) cornacHo THIA onpegensetcs:

A= ~CTminman) , 1000, (1.1.)
Xmin(max)
OTHeceHve fgedeKkTa K KOHKPETHOMY Krnaccy 3aBWCWUT OT BENWYUHBI OTKIOHEHUS:
A > 40% (kputnyeckune); A — < 40% (3HaumTenbHble); A < 10% (Mano3HayuTesbHbIE).
OUueHKy TEXHUYECKOro COCTOSIHMSA OObekTa, a Takke ero dKCnryaTauMoHHbIX Ka-
4YeCcTB NPOU3BOAAT MO OTAENbHbIM Fpynnam nokasaTenen 3KCniyaTaunoHHbIX Ka-
yectB. OcpegHEHHas oueHKa KaTteropum TexHuyeckoro coctosHua (K.z) reHepans-
HOM COBOKYMHOCTM OOBEKTOB KaX4oro Bmaa No AaHHbIM obuiero obcrnenoBaHus
onpenenseTcs:

S5Ky+4Kjy+3K+2K+K;
Ky+Kiy+K+Ki+Kp

K = (1.2)

roe Ki — konnyectBo 06bEKTOB MMEKLWMX I-10 KaTeropumo TexHn4eckoro COCtoAaHuMA.

OueHka TeXHUYeCKoro coctosHUs obbekTa Nno3BonseT paspaboTaTb pekoMeHaa-
UMM no ganbHeunwen ux skcnnyataumn. [Npu aTom 3anpellaeTcd akcnnyartauus
obbekTa NpPU3HaHHOIo aBapuMHO-oNacHbIM (Hanuyve anemeHToB V kateropun TC
nnu He meHee 20% anemeHToB IV kaTeropun TC, ¢ HapyLLeHUAMM NPOTMBONOXap-
HbIx TpeboBaHui, ¢ obopyaoBaHUEM, NPeoCTaBASALWMM ONACHOCTb AN Niogen u
NMyLLLeCTBa).

1.5. TexHuka 6e3onacHocTu nNpu o6cnenoBaHUKU
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Nuua, npoBogsilume obcnenoBaHne, OOMKHbI cobnogaTh NpaBuna TEXHUKK Oes-
onacHoOCTU BedeHunsa paboT. [ns aToro nepen Havyanom paboT OHM OOMKHbI NPONTH
MHCTPYKTaX NO TexHuke 6e3onacHocTW, 3HaTb Hamboree onacHble MecTa, yrpoXxa-
loLLIMe obpyLLEHNEM, a TakKe HachbILEeHHble eNCTBYHOLWMM 000pyaOBaHNEM, TPaHC-
NOPTHbIMX CpeaCcTBaMn, TOKONPOBOASALLNMU NTIMHUAMK, 06OPYyaOBaHNEM, HAXOOSALLN-
MWUCS NoA, HANPsKeHNEM, 30Hbl MHTEHCUBHOIO BblAeneHus Tenna, napa, rasos.

MHCTpyKTaX BbIMOMHAETCA NUUaMn, OTBETCTBEHHbIMU 3@ TEXHUKY ©6e30MacHOCTM
npeanpuaTUS unu uexa, n ocdopmnsaeTca AokymeHTanbHo. OTBETCTBEHHOCTb 3a
b6e3onacHoe BegeHue paboT HEeCET pyKOBOAWUTENb OpraHusauuu, BbIMOMHAKOLWEN
obcrnegosaHue.

Mepen HadYanom paboT nNo obcnegoBaHM0 KOHCTPYKLUMIA HaMevaeTcs nnaH 6es-
onacHoro BefeHns paboT, Kak co BpeMeHHbIM NpeKpaLleHnem aKcnnyataunm, Tak n
06e3 npekpaleHus 3KcnnyaTauuu 3gaHus unm oTaenbHbIX ero y4dactkoB. [MnaH
AOMMKEH NpeaycMaTpuBaTh MeponpusTUsl, UCKNoYatolwme BO3MOXHOCTb BHE3aMNHo-
ro oOpyLlUEHNs KOHCTPYKLUMW, MOpPaXkeHUsi NIoAen rasomMm, TOKOM, MapoM, OrHeM,
Hae3da TpaHcnopTa u T.M. Jlnua, BbinonHswWwme obcrneaoBaHne, AOMKHbLI obecne-
YnBaTbCH CNEeLoaeXaon M 3alUTHBIMU cpeacTBaMu (Kackammn, oYkaMu, Hakuagkamu,
PE3NHOBLIMW carnoramu, rnepvatkamu, npoTMBOrasamu, pecnmpartopamu u T.n.) B
COOTBETCTBMM C AENCTBYHOLUMMM HOPMaMu, a Npu paboTe Ha BbicoTe Gonee 1,6 M —
npeaoxpaHuTenbHbIMK nosicamu. Jluua, He MMerowme HeobxoauMon Onst AaHHbIX
YCIOBUI CNeLoaexabl NN 3allnTHbIX CPeacTB, K paboTe He gonyckatTCs.

N3mepeHus aecdopmaumii KOHCTPYKUUI (NpornboB, HaKMOHOB, BbiNy4YMBaHWS) B
onacHbIX U TPYAHOAOCTYMNHbIX MecTax, a Takke Npu AnMTenbHOM HabngeHun pe-
KOMEHOYeTCsa BbIMNOMNHATL C NMOMOLLLI ANUCTAHLUMOHHBLIX NPUOOPOB, NO3BOMNSAIOLLNX
BECTU nU3MmepeHus (HabnoaeHns) Ha paccTosiHum, 6e3 HenocpeaCTBEHHOrO KOHTakK-
Ta ¢ obcrneayemMon KOHCTpykuuen. Mecta uamepeHus OOMKHbl MMETb Xopollee
ocBelleHMe U, B criydae HeobXoAMMOCTW, OrpakaeHue, UCKIYalLllee BO3MOX-
HOCTb MafeHusi NoAeNn C BbICOTbl UM KOHTaKTa UX C AeWCTBYOWMM 060pyaoBaHK-
€M 1 KOMMYHUKaLNaMU.

[MpumMeHsiemble AN paboTbl NECTHUUbI, BPEMEHHbIe MOMOCTbl M T.M. AOSMKHbI
Ha[EXHO 3aKpennsaTbCs K KOHCTPYKUMSAM 3aaHuin. OQHOBPEMEHHbIN NMOALEM U CnycK
No NnecTHuue AByX M Gonee yenoBek He gonyckaeTcs. [Mpu obcrnenoBaHMM KOHCTPYK-
LMA C MOCTOBOIO KpaHa He paspeluaeTcsi HaXxoaUTbCst HA MOCTY KpaHa npu ero ABu-
KEHUN.

PaboTbl B 30HE WCTOYMHWKOB TOKa MM 00OOpydoBaHusi, Haxoasuwerocs nop
HanpsbKeHWeM, paspeluaeTcs NpoBOAUTb TONbKO nocne obectoymBaHus. Mpu 06-
CneAoBaHUN KOHCTPYKLUMUA B CUMNBbHO 3anblNEeHHbIX UK 3adblMNEHHbIX Lexax U no-
MeLLEeHNAX AOIMKHblI MCNOMNb30BaTbCS 3aLUMTHbIE OYKWU, HAKMOKN U pecnupaTtopsbl, a
NPV HaNU4YMM arpeCCMBHbIX NN TOKCUYHbBIX FA30B UCMONb3YyTCA NPOTUBOrasbl.

N3mepuTenbHble NpubOopbl, BKMOYaeMble B CeTb, OOJKHblI OblTb 3a3eMIeHbI.
MecTa nogkniyeHns npmbopoB B CETb COMMacoBbIBAOTCA C PYKOBOACTBOM obcrie-
ayemoro obbekTa.

Bonpocbl ansi caMoKoHTponA

1. CdhopmynupynTe 3agavm QUarHOCTUKM Ha NpuMepe pasBuTmUs SKOHOMUKKN Pb.

2. PaspaboTanTte cTpykTypy paboT no obecneyeHmto 4ONroBe4HoCT obbekTa.

3. B 4ém oTnnymne pekoHCTPYKUMKN U pecTaBpaunmn obbekta?

4. Kakve 3agaun peLuaroTcs npuy BoIMOMHEHMM NpeasapuTensHoro obcnegoBaHms?

5. Onpeaenute cocTtae paboT npu BbINOSHEHUN OBLLEro 1 getanbHoro obcneno-
BaHUS.

6. Kak BbINONHAKTCA paboTbl MO AMArHOCTMKE Ha 3KCNnyaTupyemMom oobekre?
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7. TpebyeTcs nu cneumanbHasi NOAroToBka Ansi paboTHMKOB, BbINOMHALLWMX obcre-
[OBaHNE 1 no4yemy?

8. HasoBuTte hakTopbl, cnocobcTByoWmne rM3an4eckoMy M3HoOCy obbekTa.

9. HasoBuTte chakTopbl, onpegensitoline Hanmine mopanbHOro n3Hoca.

10. C kaKoM Lenbio COCTaBMAKTCA CXEMbl pacnonoXeHns 4edeKToB?
TEMA Ne2. HOPMATUBHO-TEXHUYECKAA BA3A OUATHOCTUKU OB BEKTOB

lNepeyeHb paccmaTpMBaeMbIX BOMPOCOB:

2.1. CTpyKTypa TeXHU4eckoro HopmmposaHus B Pb.

2.2. Cuctema ucnonbsoBanus THIA npu npoBegeHun guarHoctuku (c. 1-2 [1]).

2.3. ObocHoBaHWEe HEOHXOONMOCTN MPUMEHEHNS TEXHNYECKUX cpeacTs (C. 2-3 [2]).

2.4. MeToguka Mcnosib3oBaHUs TexHnYecknx cpeacts (c. 3-12 [1]).

2.5. NepcnekTnBHbIE HanpaBieHUsi Pa3BUTUSA U COBEPLLEHCTBOBAHUA METO0B
ANArHOCTUKN U UX HOPMATUBHOM 1 TeXHMYeckon 6asbl (. 4-5 [4]).

2.1. CTpyKTypa TeXHU4Yeckoro HopmmpoBaHusi B Pb

HopmaTuBHo-npaBoBas 6a3a sBnseTcss OCHOBOW paboThbl 1 pa3BuTus ntobon cu-
cTeMbl (MONUTMYECKON, IKOHOMWUYECKOM, npousBoacTBa U T1.4.). CoctaBnswowme
aTon Gasbl HenpepbiBHO coBeplueHcTByoTCcA. OcobeHHOCTbo cTpykTypbl HT B
pecnybnunke sBnsieTCA AENCTBME Ha €€ TeppuTopun Kak psiga OKYMEHTOB, OCTaB-
lwmnxca nocne pacnaga CCCP, tak 1 HoBbIX. B cTponTtenbHon oTpacnu nepepabot-
Ka, 3ameHa, paspaboTtka HoBblXx HT[] Begétca B Hay4yHO-NpoOmM3BOACTBEHHOM Pec-
Ny6rIMKaHCKOM YHUTapHOM npeanpusatum “CTpONTEXHOPM” TEXHUYECKUMU KOMUTE-
Tamn no ctaHgapTusauum (TKC), paboTarowmmm no onpenenéHHbiM HanpasneHu-
am. Hanpumep: TKC 08 “BeToHHblIe 1 Xene3006eTOHHblE KOHCTPYKUMU, BEeTOHbI 1
pacTteopbl” unn TKC 12 “OkcnnyaTtaums, obcrnegoBaHmne, PEKOHCTPYKUUSA 30aHUI U
coopyxeHun”. Obwee pykoBoacTso B Pb npoueccom (OyHKLUNOHNMPOBAHNSA CTPYKTY-
pbl HT[ B cTpouTensHoOM oTpacnu ocylwlectensaeT [foccTpon.

O6bekTamm TEXHUYECKOrO HOPMUPOBAHUSA SABMAAIOTCA: rPagoCTPOUTENLCTBO, UH-
XXEHepHble MU3bICKaHUS, NPOEKTUPOBaHNE, CTPOUTESbCTBO, AKCMflyaTauus n peKkoH-
CTPYKUMS OOBEKTOB, MHXEHEPHOE obopyaoBaHWE reoMeTpUdYeckom TOYHOCTU, MO-
AynbHasa KoopaMHauus pasmepoB B CTPOUTENBLCTBE.

ObbekTamu cTaHgapTM3aunn ABNAKOTCA: CTponmMartepuansl, U3genns, KOHCTPYK-
LMK, TEXHOMOMMYECKMe MpoLecchbl, UHXeHepHoe obopyaoBaHMe, MeToAdbl UCNbITa-
HWIN, NPOEKTHAas AOKYMEHTaUMs, noka3aTenn KadecTsa, OpraHM3aunoHHbIE METOAbI.

Ha tepputopun Pb gencTteytoT crniegytoime HOpMaTMBHO-TEXHUYECKUE OOKYMEHTDI:

» paspaboTaHHble B nepuog cyuwectsoBaHnda CCCP u HenepepaboTaHHble Ha
AaHHbIn momeHT: CHUIM, CH, BCH, TOCT, OCT, n TY;

» pa3paboTaHHble B cocTaBe HaumoHanbHoro komnnekca THIMA: CHB, CTb u TY;

» mexrocygapctseHHble HT[: MCH n NOCT;

* paspabaTtbiBaemble B HacToAwmn momeHT HT: TKM n CTB;

* NPUHATaN K NPUMEHEHUI0 cucTema esponencknx gokymeHtos: EN 1990 Euro-
code (1 yacTtb), EN 1991 Eurocode 1 (10 4acten), EN 1992 Eurocode 2 (4 yacTtn),
EN 1993 Eurocode 3 (20 4acten), EN 1994 Eurocode 4 (3 4actn), EN 1995 Euro-
code 5 (3 yactn), EN 1996 Eurocode 6 (4 wactn), EN 1997 Eurocode 7 (2 yacTtn),
EN 1998 Eurocode 8 (6 4acten), EN 1999 Eurocode 9 (5 yacten).

B HacToAwmn MOMeHT Bedétcs MHTEHCMBHas paboTa no paspaboTke Haumo-
HanbHoro komnnekca HT, rapmoHuanpoBaHHoro ¢ TpebosaHuamn Eurocode, go-
kymeHTbl kKoToporo (TKI n CTB) 6yayTt gencrteoBaTtb Ha Tepputopun PB napan-
nenbHO ¢ JoKymMeHTamu Eurocode.
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2.2. Cuctema ncnono3sosaHusi THINA npu npoBeaeHnn AMarHOCTUKU

[narHocTnka TEXHUYECKOro COCTOAHNSA 0ObeKkTa BKto4aeT paboTbl No:

e onpeaeneHnio hakTniyecknx (OU3NKo-MmexaHN4YeCcKnx XapakTepucTuk maTtepua-
NOB KOHCTPYKLUWIW, NapamMeTpoB cpeabl N BO3AENCTBUMN;

* OLEHKE YPOBHS noBpexaeHnsa obbvekTa (KOHCTPYKLMK, COOPYKEHNS);

* pacyé€Ty HecyLen cnocobHOCTU U NPUrOAHOCTU K HOPMaribHOM 3KcnnyaTauum.

Mpw BbINONIHEHMM paboT HeO6XOANMO:

* BbINOMNHATL paboThbl B 06bEME B ykazaHHOM B pasgerne 8 TKI1 45-1.04-208-2010 [1],
nepcoHanom, MMerLWmm cneyuanbHy0 COOTBETCTBYHOLLYK NOArOTOBKY C UCMOMb30-
BaHWEM CpeaCTB M3MEPEHUSA U UCMbITaTeNIbHOro 06opyaoBaHUS, MOBEPEHHOIO U A0-
NyLWEHHOro K NpUMEHeHUIo Ha Tepputopun PB;

* NPUMEHATL B paboTe MeTOANKN, YKasaHHble B aencTteytowmnx HT;

e cobniogaTtb TpeboBaHMs Ge3onacHOCTM Tpyda B COOTBETCTBUM C OEWCTBYHO-
LLIMMU TEXHUYECKMMN N HOPMATUBHBLIMWN NPaBOBbLIMU aKTaMMW.

B obwem cnyyae B paboTe ncnonb3yrTca cTaHa4apThbl:

* Ha KOHKPETHbIE KOHCTPYKUWNK, U3OeNUs, maTepmansl,

* Ha onpeaeneHne pakTUYeCcKnx XxapakTepUCTUK MaTepunarnos;

* MO OLEHKE YPOBHS NOBPEXOEHUN;

* M0 pPacy€Ty NPOYHOCTU M MPUrOQHOCTU K HOPMAaribHOM 3KcnnyaTauum.

TKIM 45-1.01-4-2005
HaumoHarnbHbIA KOMMNEKC TEXHNYECKOro HOPMMPOBaHWS
NpaBOBbIX aKTOB B 0611acTv apXMTEKTypbl U CTPOUTENLCTBA,
O6GLLMe NONOXEHUS.

TKIT 45-1.04-208-2010
3naHusa 1 coopyxeHus. TexHmyeckoe cocTosiHme 1 obecnyxmeaHne
CTPOUTENbHbIX KOHCTPYKLIMIA 1 MHXEHEPHBIX CUCTEM U OLIEHKa UX
NpUrogHOCTH K akcnnyataumn. OCHOBHbIE TpeboBaHus.

TKIM 45-1.04-14-2005 TKM 45-1.04-37-2008
TexHnyeckas aKcrnyaTauns XUrbix U 06LLECTBEHHbIX O6cnenoBaHue CTPOUTENbHBIX KOHCTPYKLUUI
34aHn 1 coopyxeHui. MNMopagok npoBeaeHus. 34aHnI 1 coopyxeHun. MNopagok nposeaeHus.
TKM 45-1.04-78-2007 TKIM 45-1.04-119-2008
TexHu4eckas akcnnyaTtaums Npon3BOACTBEHHbIX 3aaHus n coopyxeHusi. OueHka cTeneHn
3aHWI 1 coopyxeHui. MNopagok nposeaeHus. dunanyeckoro n3Hoca.
TKIM 45-1.04-206-2010 TKIM 45-1.02-104-2008
PeMOHT peKOHCTPYKUMA 1 pecTaBpaLmst XUbIX U MpoekTHasi 4OKyMEeHTaUWs Ha PEMOHT, MOAEPHU3ALMIO
06LLECTBEHHbIX 3[aHUN 1 COOPYXKEHUN. N PEKOHCTPYKLMIO XUIbIX Y OBLLECTBEHHBIX 34aHUIA U
OcHoBHble TpeboBaHUs MO NPOEKTUPOBAHWIO. coopyxeHuii. MNopsaok paspaboTku U cornacoBaHus.

PucyHok 2.1 — OcHO8Hble HOpMamueHble dokymeHmbI P e obnacmu
3Kcrlyamayuu, peMOHMa U PeKOHCMpYKyuu 30aHull U Coopy>XeHul

Mopsipok npoBefeHust pabot onpepensatoTcs TKIT 45-1.04-37-2008 [2], oueHka
TexHu4yeckoro coctosiHna cornacHo TKIT 45-1.04-305-2016 [1], a onpegenenuve
ypoBHs chmsmnyeckoro nsHoca no TKI1 45-1.04-119-2008 [3]. Ha puc. 2.1 gaHa obuwias
CTPYKTYpHasi CXxemMa OCHOBHbIX HOPMAaTMBHbIX AOKYMEHTOB B 0603Ha4eHHON obnacTu.

2.3. O6ocHOBaHMe HEO6XOAUMOCTN NPUMEHEHUSI TEXHUYECKUX CPeaAcTB

Onpep,eneHme DENCTBUTESIBHONO COCTOSHMA U MNPOrHO3MPOBaHMA OaribHEWLLEN
JKcnnyartaunn obbekTa CBA3aHO C OLEHKOW HAAEXHOCTU. DTO NOHATUE ABNAeTCA
KOMMMEKCHbIM, T.K. 0O0beanHSeT Takne CBOWCTBA, kak 6e30TKa3HOCTb, AO0NroBey-
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HOCTb U PEMOHTHOCNOCOBHOCTbL. B Teopun Hag&XHOCTU onepupyoT cnegyowmnmm
MOHATUAMMU:

» ©£e30TKa3HOCTb — BEPOATHOCTb TOrO, YTO B Npeaenax 3agaHHon HapaboTkn oT-
ka3 obbekTa He HacTynuT U cpefHas HapaboTka OO OTkasa — mMaTemMaTtuyeckoe
oXngaHume HapaboTkm obbekTa 40 NepBOro 0TKasa;

* [ONTOBEYHOCTb — raMMa-fMpoLEHTHbIA pecypc, T.e. HapaboTka, B TeYEeHUe Ko-
TOpon OB6BEKT HE AOCTUTHET NpeaenbHOro COCTOAHNA C 3a4aHHOM BEPOSATHOCTLIO ¥
NPOLEHTOB;

* PEMOHTOMPUIOAHOCTb — BEPOSATHOCTb BOCCTAHOBIIEHUS B 3alaHHOE BpeMs, T.€.
BEPOSAITHOCTb TOro, YTO BPEMSA BOCCTaAHOBIIEHUS paboTocnocobHOCTU obbekTa He
NPEBbLICUT 3a4aHHOTO N CpeiHee BpeMs BOCCTaHOBIEHUS.

OCHOBHbIM MOHATUEM B TEOPUWN HALAEXHOCTU ABMSETCA OTKa3 (HapyLleHun norsi-
HOW MNN YacTuyHon paboTocrnocobocTn obbekTa), HacTynneHne KOTOPOro CBA3bI-
BaeTCA C TEeXHUYECKUM COCTOSIHMEM OObekTa, KOTOpOe SABMSETCH MHTerparbHOW
XapakTepuUCTUKON KavecTBa, 6asmpyrowerocss Ha KoHTpone nokasartenen. KoHTpo-
Mo nognexaT reoMmeTpudeckne n PU3nKo-TEXHNYECKNE XapaKTepUCTUKN obbekTa:
pa3mepsbl (CeYeHUs1 KOHCTPYKUMW, ONUHBI ONUPaHUs, NOSTIOXEHNA apMmaTtypbl U T.4.);
nepemeLLeHns pasnnyHbiX ToOYeK (ocagka, yribl MOBOpPOTa, Npornbbl 1 T.4.); Xapak-
TEPUCTUKU N COCTOAHUSA MaTepuanoB (NMPOYHOCTb, MOAYIIb YMPYroCcTH, BraXHOCTb,
OCTaTOYHOE CeyveHue, HanpsKEHHOe cocTosHue u T.4.). CneagyeT nMmeTb B BUAY,
4YTO NpU onpeneneHUn YUCNOBLIX 3HAYEHNN (PUBNKO-MEXAHUYECKUX XapaKTEePUCTUK
mMaTepuanoB HeobXOoOMMO YYUTbIBaTb WX HEOAHOPOAHOCTb (CTATUCTUYECKYK W3-
MEHYMBOCTbL), (POPMUPYIOLLYIOCS KaK MNPy U3rOTOBMIEHUU, TaK U B NpoLiecce 3KCnny-
aTaumn. KoHTposnb (onpeneneHue) KonMYeCTBEHHbIX MokasaTerien XapakTepucTuk
Kak obbekTa, Tak u ycriosun (cpeabl, BO3OENCTBUN) SKCNyaTaunm OOSHKEH NPous-
BOOAUTCA C OOJHKHOW OnMepaTMBHOCTbI, TOYHOCTLIO U MPOU3BOAUTESIbHOCTBIO, YTO
BO3MO>HO TOJSTbKO MPW MCMNOSIb30BAaHNN COOTBETCTBYIOLLIEN TEXHMYECKON Ba3bl.

2.4. MeToAuKa UCNONbL30BaHNUA TEXHUYECKUX CPEeaAcTB

KoHTposnb napameTpoB MOXET MpOM3BOAUTLCH paspyLlaloWmnMmM 1 HepaspyLia-
IoWUMN MeTogamu.

Paspywarowyue metoabl 3 dEKTUBHbI NPy NPoBEPKe (MCMbiTaHUM OO0 pa3pyLle-
HWUS) cTaH4apTHbIX 06pa3uoB (BbIMUAEHHbLIX UKW BbIOYPEHHBIX U3 00bekTa) maTte-
pnana obbvekta. [JoCTOMHCTBOM AaHHOI0 MeToda SABMASEeTCHA NnornyvyeHune nokasarte-
nen npsiMbIM cnocobom. HegoctaTkoMm SBNAOTCH CMOXHOCTU SKOHOMWYECKOro Xa-
pakTepa, a Takke HEeBO3MOXHOCTb OTOopa npob (obpasuoB) M3 psga peanbHbIX
KOHCTPYKLINA.

Hepa3pywarowjue meToabl OCHOBaHbl Ha onpedesieHMn XxapakTepuctuk obbek-
Ta He NPsMbIM, a KOCBEHHbIM METOAOM MOCPeACTBOM YCTAHOBMNEHUS Hanuyus n
NCMNONb30BaHNA CBSA3N UCKOMOMW XapakKTEPUCTUKU C HEKOW Cry4yarHOW BerMYMHOWN
(Hanpumep — NIIOTHOCTb N CKOPOCTb NepeaHen BOSHbI yrbTpa3Byka), KoTopasa pe-
rmcTpupyetcsa npubopom. OTMETUM, YTO YPOBEHb Pa3BUTUSA HAYKU B rocydapCcTBe U
pasBuUTME TexHu4yeckon Basbl CpefCTB Hepaspyluarowero KOHTPONs HepaspbliBHO
CBSA3aHbl, a 3aPPEKTUBHOE NCNOSb30BAHNE BO3MOXHO NPU BbINOSIHEHUM OBYX YCIO-
BUA — Npubop OOrmKeH ObiTb NOBEPEH, a Mofb3oBaTeslb JOMKEH MMETb COOTBET-
CTBYIOLLYIO NOArOTOBKY.

HepaspyLwatwme meTtoabl KnaccuuumpyoTcs rno BMaam UCTbITaHUN:

* MexaHuyeckne (yrnpyrum OTCKOK, yOapHbI UMMyrbC, nnactuyeckon gedopma-
LK, OTpbIB, CKarnbliBaHne pebpa, OTpbIB CO cKasnbiBaHneM) — 6asnpyloTcs Ha aHa-
nn3e MECTHbIX paspyLueHu, NapamMeTpoB Pe30HAHCHOro NoBeAeHns obbekTa npu
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MeXaHWU4YeCKOM BO34EeNCTBUMU, NepeMeLleHnn Npu JENCTBUM HArpy304YHOro dnemMeH-
Ta npnbopa Ha 06BLEKT;

* METO[ MPOHUKaKWUX cpen — npeanosiaraet PUKCUPOBaAHUE WMHOMKATOPHbLIX
Xungkocten nnbo rasoB NPOHUKAKOLWMX B OOBHEKT;

* aKyCTMYeckne MeTodbl — UCMOMb3YT onpedesieHne XapakTepUCTUK YNpyrnx Ko-
nebaHuni NoCcpeaCcTBOM yrbTPa3BYKOBOW HArpy3kn U permcTpaumnto akyCToaMm1CCuum;

* MarHWTHblE METOAbl, B TOM YMCNe UHOYKUNOHHbIE N MAarHMTONOPOLLKOBbLIE;

* pagnaunoHHbIN METOL — OCHOBaH Ha perncrTpaumn B3aMMoOenCTBUSA HENTPO-
HOB, PaaANON30TOMNOB N TOPMO3HOIO U3My4YEHUSI C OOBHEKTOM;

* pagMOBOJIHOBbIE METOAbl — peanuayT 3pdeKkT pacnpocTpaHeHUs: BbICOKOYa-
CTOTHbIX KONebaHnn N aNeKTPOCONPOTUBNEHUS OOBHEKTA;

* TENSIOBOM METO[ — perucrpaumsa napameTpoB TEensioBbIX Mosien U TensioBoro
KOHTpacTa no nnowagn oobLekTa;

* ONTMYECKME MEeTOAbl — aHanmM3 noBefeHus mogenu u obbekta npu BO3aen-
CTBMM CBETOBOrO NOTOKA.

[MpuMeHeHne nepevncrneHHbIX HepaspyLuaLwmx MeTogoB NPouU3BOANTCH Nochne
NX NPUBA3KN K KOHKPETHOMY OOBLEKTY, Kak OAHUM METOLOM, TaK U HECKOSIbKUMM
(komMnneKkcHbIN Noaxoa).

OCHOBHbIM JOCTOMHCTBOM METOA0B HepaspyLLaloLero KOHTpona sBndeTcs one-
pPaTUBHOCTb M COXpPaHEHWe 3KchnyaTauMoHHbIX CBOMCTB obbekTa. K HegocTaTkam
MeToa OTHECEM TOYHOCTb, KOTOpas 3aBUCUT KaK OT KadeCTBa U3MEPEHUS, Tak N OT
Koppensaunm namepaemMoro napametpa (Cry4anHOW BeriMyMHbl) C UICKOMOW Xapak-
TepUCTMKon obbekTa.

OcHoBHOE BHUMaHWe criegyet obpaTuTb Ha NPOGECCUMOHANbHYIO MOATOTOBKY
nonb3oBaTenen NpnbopoB HepaspyLlaloLEero KOHTPOSs, Tak Kak OT 3TOro 3aBUCKT
AOCTOBEPHOCTb nosiydaemMon nHdpopmauun. OHM OOSMKHbI UMETb HE TOMbKO COOT-
BETCTBYIOLLYIO NOArOTOBKY, HO 1 MOATBEPXAATb €€ C onpeaesieHHon B pecnybnuke
NepuoaNYHOCTBLIO Ha Kypcax NoBbILWEHUs KBanugukaumm.

2.5. MepcnekTUBHbIE HaNpaBeHUsA pa3BUTUA U COBEPLUEHCTBOBaHUA
MeTO[0B AUAarHOCTUKU, UX HOPMaATUBHOM U TEXHUYECKOWN 6a3bl

CnenyeT BblAennTb ABa OCHOBHbLIX HanpaBfeHUs:

* COBEpPLLUEHCTBOBaHME METOANYECKOW, HOPMATMBHOMN U TEXHMUYECKon B6asbl Ans
ANArHOCTUKN KOHKPETHbIX OOBLEKTOB B 3aBUCMMOCTU OT MX CHOXHOCTU U OTBET-
CTBEHHOCTMU;

* NMNOCTPOEHME MaTEMATUYECKUX MOAENEN KaK OLLEHKN N MPOrHO3MpOBaHNA NoBe-
AeHus obbekTa B onpenenéHHbIX YCIOBUSAX IKCMyaTauum, Tak U BblsIBIIEHNSA OCTa-
TOYHOro pecypca.

Cnenyet vMmeTb B BUAy, YTO pasgeneHue npouecca COBEpLUEHCTBOBAHUA Ha
HanpaBfieHNa OCTAaTOYHO YCMOBHOE, T.K. OHM AONOMHAT APYr Apyra.

PasButne metogmyeckon 6asbl CBA3AHO CO CTPYKTYPHOM NEPeCcTPOMKOM Moaxo-
A0B, @ UMEHHO:

* BHEAPEHME ANArHOCTUKN B NPAKTUKY 3KCnnyaTtauum obbekTa;

* co3gaHne OOBbEAMHEHHBLIX OMCNEeTYEepPCKUX CyXO Mo oTpacnsam, pervoHam,
ob6begnHEeHNAM;

* co3faHne MOBUITbHbIX NepenBMXKHbIX nabopaTopun No AnarHoCTUKe 0O bLEKTOB;

* cO34aHne opraHusauumen nabopaTopun, LIEHTPOB, CNeELNanu3vMpyowmnxca Ha
oKasaHun (He3aBUCUMMbIX OT BEJOMCTBEHHOW NOAYMHEHHOCTHW) YCNyr Mo:

- KOHTPOIO Ka4yecTBa NPOEKTUPOBAHUS U U3FOTOBIIEHUS;
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- eMHOBPEMEHHOW AMarHoCTUKe obbekTa no 3akasy,

- NMOCTOSIHHOM (C onpefenéHHON NEPUOLAMYHOCTLIO) ANAarHOCTUKN ObbekTa B TeYeHme
aKcnnyaTtauuu,

* paspaboTka KOMMbIOTEPHLIX CUCTEM, DA3UPYIOLLNXCA HA nepuoandeckom o6-
HOBMNEHMUM JaHHbIX O TEXHUYECKOM COCTOAHUN OOBbEKTA N BbINOSTHAKLWNX aHanm3 no
NX OLLEHKE C UCMOofb30BaHNMEM Hakannmeaemon 6a3bl JaHHbIX.

PasBuTtrne HopmaTnBHOM Basbl AMArHOCTUKK NpegnonaraerT:

* HernpepbIBHOE COBEPLUEHCTBOBAHME HauMoHanbHoro komnrekca HT[ no: Hop-
MUPOBaAHWIO MOKa3aTenen matepuanoB M KOHCTPYKLMA METOOLOM KOHTPOSS Xapak-
TEPUCTUK MaTepuanoB N KOHCTPYKLUUW; CUCTEME OpraHm3auum AnarHOCTUKN obbek-
TOB M NOArOTOBKN KaZpOB; OLEHKE TEXHUYECKOrO COCTOSAHUS OObEKTa;

* rapMOHM3aLuno0 oTedecTBeHHon cuctembl HT ¢ cuctemamm ctpaH GnmxHero v
AanbHero 3apybexbs;

* CO3[aHue CUCTEMbl aHanM3a NpPakTUKM UCMNOSb30BaHMUS BO BPEMEHU MaTepua-
N0OB, KOHCTPYKLUMUI N NHXEHEPHBIX CUCTEM C YY4ETOM LOSNITOBEYHOCTU U HAAEXKHOCTM.

CoBepLueHCTBOBaHME TeEXHUYECKOM Basbl AMAarHOCTUKN JOSMKHO OblTb OCHOBAHO Ha:

» pa3paboTke HOBbIX COBPEMEHHbLIX METOOOB KOHTPONS KayecTBa, 6a3upyowmnxcs
Ha COBPEMEHHbIX OOCTMXEHUAX HAYKMU;

e co3aHue npubopoB, OTBeYalLMX COBPEMEHHbLIM TPEOOBaHUA MO TOYHOCTMU,
ObICTPOLAENCTBUIO, KOMIMITEKCY N3MEPSEMbIX NAapaMeTPOB U HAAEXKHOCTH;

e pa3paboTka OMarHOCTUYECKUX KOMMIIEKCOB, BKITHOYAKLWNX €OUHbIA LEeHTp 006-
paboTku, cepuio NpnbopoB (MEeTOANK), NO3BOMNSAOLMX OLEHUTbL COCTOSAHNE ObbEeKTa
B LIeSIOM.

BTopoe HanpaBneHue pasBUTUA ONArHOCTUKU (MOCTPOEHME MaTeEMaTUYECKUX
mogenen) apnsetcsa obLieTeopeTUHecknM, T.K. CBA3aHO C pa3paboTkon obLmx me-
TOLOB M CPeACTB OLEHKM COCTOAHUSA ob6bekTa. OHO nogpasymeBaeT:

* NOCTPOEHNE OOLMX METOLOB M CpencTB MlyyeHuss obbekta (MaTepuana, co-
OPY)XEHMUS, CUCTEMbI) C YKazaHMEM (PaKTOPOB, KOTOPbIE AOSMKHbI YYNTbIBATLCS NPU
YCTaHOBMNEHUM XapakTepa v rnybuHbl NOBPEXAEeHUS;

» pa3paboTKy METOAMK OLEHKN CTapeHus MaTepuanoB C TEYEHNEM BPEMEHMN;

* CcO3aHne MeToAMK aHann3a HagEéXHOCTU CMOXHbIX TEXHUYECKNX CUCTEM C Ba-
PUAHTHLIM MOAESNTMPOBAHNEM OTKa3a UX COCTaBIISIOLLNX.

O6a HanpaBneHust pa3BuUTUS AMarHOCTUKK NpegnonaratT co3gaHue (CoBepLleH-
CTBOBaHME) CUCTEMbI ONEPaTUBHOIO, HENPEPLIBHOIO KOHTPONA 3@ TEXHUYECKUM CO-
cToAHMEeM 06beKTa, YTO MNO3BOSIUT CYLLECTBEHHO CHU3UTb SKOHOMUYECKNE 3aTpaThl
Ha ero aKcnnyaTtauuio.

Bonpochkl ona caMmoKoOHTpons

1. Nepeuncnnte gencteyowmne Ha Tepputopum PB tunel HTA.

2. O6ocHynTe NnepeyveHb UCMOMb3yeMbIX Npu anarHoctuke sngos HT.

3. Onpegenute n obocHynTe nepedeHb NPUBOPOB, UCNONb3yEMbIX NPU AWarHo-
CTUKE Xene306eTOHHbIX KOHCTPYKLINNA.

4. Onpepenute JOCTOMHCTBA M HEAOCTATKN paspyLUalroWwmx MeTo40B UCTbITaHUS.

5. Onpegenurte OCTOMHCTBA W HEQOCTaTKM HepaspyLlaloLLMX METOAOB UCTbITaHUS.

6. MNepeuncnute Tunbl NPUBGOPOB M OO6BACHUTE NPUHLMN AENCTBUSA NpMBopoB Me-
XaHN4YeCKoro AencTemsa HepaspyLuatowero metoaa.

7. MNepeuncnute Tunbl NpubopoB N O0BBACHUTE MpUHUMN OeACTBUA npubopos,
NCNOSb3YOLLMX YrbTPa3ByK.

8. Onpegenute n obocHynTe NepcneKkTUBHbIE HanpaBreHUs pasBUTUA MeTOO0B
ANarHOCTUKM.

16



9. Onpegenute n 060OCHYNTE HanpaBfieHNA pas3BUMTMS HOpMaTMBHOM 6asbl Ana-
FTHOCTUKM.

10. O6ocHynTe N OOBLACHUTE HanpaBNEHUSs1 COBEPLLUEHCTBOBAHMUS TEXHUYECKOM
©a3bl ANArHOCTUKN.

11. ObocHynTe Heob6XO0AMMOCTb cneumanbHOW NoAroTOBKM Monb3oBaTenen npu-
B6opamu HepaspyLlaroLWwero KOHTPOss.

12. Cdopmynmpymnte OCHOBHble TpeboBaHNS MO TEXHMKE Be3onacHOCTM Npu paboTte
C Npubopamu HepaspyLLaoLEro KOHTPOMA.

TEMA Ne3. AIMATHOCTUKA OB BEKTOB U3 XXEJNIESOBETOHA

lNepeyeHb paccmaTpuBaeMbIX BOMPOCOB:

3.1. MpnumHbl NoaBNeHns aedekToB 1 nospexaeHuin (c. 210-226 [23]).

3.2. MeTtoguka cbopa nHopmaumm o coctosHun obbekta (c. 16-32 [2]).
3.3. XapakTepHble Buabl edeKkToB 1 nospexaeHun (c. 47-50 [2]).

3.4. OnpegeneHne pPu3nko-MexaHM4eCcKNX xapakrepmuctuk 6etoHa [13].

3.5. OnpegeneHne NOSIOXKEHUA U XapakTepUCTUK apmaTypsbl [7].
3.6. lNpoBepoyHble pacyeThl (c. 130-132 [12]).
3.7. OueHka TexHmn4yeckoro coctosiHma (c. 19-21 [2]).

3.1. MpnunHbI nosBneHUs gedeKToB U NOBpPEXAEHUN

Beigenum cnegyowmne goaktopbl: aTMOCHEPHO-XUMNYECKUI U YENOBEYECKUM.

A. ATMochepHO-XUMUYECKUN — BO3AENCTBUE arpeCcCUBHbIX KOMMOHEHTOB Kak

aTMocepsbl (kapboHaThbl, cynbdaTbl, Xropuasl), nepenagoB TeMnepaTypbl, Tak U

XUMUYECKN aKTUBHOW Cpefbl dKCnyaTaunm BHyTpu obbekTa.

BospenctBua yrnekucnoro rasa. Hambonee yacton NpuvyMHOM paspyLLeHUs
beToHa saBnseTca kapboHusauus. byaydn nopuctbiM, 6ETOH XOPOLWO BNUTbLIBAET
yrnekucnein ras (CO,), kucropog u Bnary, npucytcteyowmne B atmocdepe. Cno-
cobHoCTb 6eTOHa BNUTLIBaTb HE BIMSIET Ha MPOYHOCTb CaMOn BETOHHOW CTPYKTYPHbI,
HO OKasblBaeT narybHoe BnusiHUE Ha apMatypy, KoTopasa npu nospexaeHun 6etoHa
nonagaeT B KACIMOTHYIO cpeay. M3BecTb, obpasytowasacs npu rmgparaumm LeMeHTa,
CcO30a€T B BeTOHe LLEeNoYHYyo cpely C BbICOKMM nokasatenem Ph (12-14). ApmaTtypa
BbIMYCKAeTCA XMMUYECKN MACCUBHOM W 3alULLEHHOW OT LenoYn HepeakTUBHOW
NNeHKon (C NacCMBaLMOHHBLIM CITOEM) OKCUAMPOBAHHOIO Xeres3a, YTO B HEKOTOPOW
cTerneHu 3awuwaeT apMaTypy OT oKUCrneHud. B naccMBauUMOHHBIA CNOW, NOKpbIBa-
IOWNA CTanbHYyl0 apmaTtypy B 0OeTOoHe, MpOoHMKaeT Yyrnekucnbeld ras. M3BecTb
HenTpanuayetca nytém obpasoBaHus kapboHaTa KanbuWd, KOTOPbIA CHWXAaEeT Mo-
kasatenb Ph, 4To npMBOANT K KOPPO3UKM CTanu.

C02+Ca(OH)2 > CaCO3 +H,0O

P>xxaBumHa (NpogyKTbl KOPPO3un), OOPMUPYHOLLASACA MPU OKUCHIEHUN CTanbHOW
apmMartypsbl, yBenuimBaeT €€ 00bEM, NoBbILWAET «BHYTPEHHEE» AaBfieHne 1 NpuBo-
ANT K paspylleHnto 6eToHa 3aluTHOro Crios M oroneHnto apmatypbl. OrofieHHble
cTarnbHble CTEPXKHU, UMEeS NPSAMOW KOHTAKT CO Cpefou, paspyLlaloTcs eLé cTpemu-
TernbHee.

Bo3pgencrtBue cynbdaroB. Bo3gencresne conem cepHom KUCIOTbl MOXET Npu-
BECTU K paspylleHnto BEeTOHHbIX KOHCTPYKUun. CynbdaTtbl BCTYNalT B peakuumio C
APYrMMN XMMNYECKUMU KOMMOHEHTaMn, obpasyowmmm Men, STTPUHIUTBE U Tayma-
CUTbl, B COOTBETCTBUM CO CNeayrLmMm peakunamun:

Ca(OH),+Na,S04+2H,0->CaS0,-2H,0+2 NaOH

CaOA|2036H20+3(CaSO42H20)+26H2093caOA|203CaSO432H20
(3TTUPUHIUTBI)
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O6pa3soBaHue 3TUX NPOAYKTOB BHYTPWU CTPYKTYpbl B€TOHa NpMBOAUT K yBENnYe-
HUIO 0O bEMA, YTO BNEYET 3a cobon obpa3oBaHMe TPELLUH B BETOHE.

BospenctBue xnopupoB. [lpuunHon paspylieHnss 6eToHa SBNAKOTCS WOHbI
XNOopuaoB, KOTOPble COEAUHSATCA C CONSAMU MOPCKOW BOAbI U CONSIMU, UCNOMb3Y-
towmmmnca onsa 6opbbbl ¢ Haneapo Ha goporax. Xnopuabl MOryT HaxXoguUTbCs U B
camom 6eToHe, Nnonagas Tyda ¢ COCTaBnsAWNUMN MaTepuanamMmm, KoTopble UCMOoSb-
30BanMCb B CO34aHUN KOHCTPYKUUKW. XNnopuabl Cnoco6CTBYOT KOPpO3nn apMmaTtypbl,
paspyliass naccuBaLMOHHbLIA CNOW OKCUMAMPOBAHHOIO Xeresa, 4YTo NpuMBOAUT K
AarbHenLWeMy OKUCTIEHNIO.

[MoBapeHHas corb NPUBOAUT K BCTYMMEHMUIO LLENoYen B peakunio ¢ amopdHbIM
KBapuem c nocneaylowmm obpasoBaHMEM LLEMNOYHOIO CUnMKaTa, KOTOpbIA yBENU-
ynBaeTcs B 06bEMe noa Bo3oencTBMEM aTMOCdEpPHON Bnarun, ABnssiCb NPUYNHON
o6pa3oBaHUs TPELLUH, B KOTOpbIX ByayT 3aMeTHbl TUNNYHble 6enble noaTtekn. Conb
paspyLllaeT Kak CTasribHyl0 apmaTypy, Tak u cam 6eTOH, KOTOPbIN COLEPXKUT Takune
peakTUBHbIE KOMMOHEHTbI, Kak aMopHbIN KBapL,. PaspylweHus, Bbi3BaHHbLIE XI10-
pnaoM Kanbumsi, cCnoco6CTBYOT YCKOPEHMIO KOpPO3uK apmaTtypbl. Conn, BCTynasa B
peakumo ¢ rmapaToM KanbLus, Haxogsawmmcs B 6eToHe, 06pasyloT OKCUANPOBaH-
HbIA TMApaT Kanbums ¢ nocnegyrowmm yBenmyeHmem oobema.

CaC|2+Ca(OH)2+H209 CaocaC|22H20

MNepenap Temnepartypbl. Boga asndetca katanMs3aTopom Afsi BCEX arpeccus-
HbIX KOMMNOHEHTOB M OMUCAHHbIX XUMUYECKUX peaKkumi. [103TOMy OYeHb BaXKHO MO-
HUMaTb BCIO BaXXHOCTb rmapomsonsunm 6etoHa. Bnara moxeT ctaTb NpUYMHOM ce-
PbE3HbIX NOBPEXOEHUN, NPOHUKAss CKBO3b Mopbl BeToHa. Mi3aMeHeHus cocTosiHMS
MOJSIEKYN BOAbl, NpoUCXoasiline BO BpeMs OoTTenenen n 3aMopos3koB ¢ obpasoBa-
HMeM nbAa, cnocobHbl yBeNNYUTL 00BLEM NpnbnmantenbHo Ha 9%. BosHukalowee
AaBneHne NnpuBoauT K obpasoBaHMio TPELLUUH 1 pa3fioMoB B BeToHe.

O PeKTMBHLIM cnocoboM, NOMOrarwLLMM KOHTPONMPOBaThL NpoLecc pacluupe-
HUsa (obpasoBaHue nbAa UM OKCUOMPOBAHHOIO KanbLnd), MOTyT OblTb MUKPOCKO-
nMYyeckne nysblpbkn BO3ayxa, KOTOpble YMeHbLUIAT BO3AEeNCTBUE KPpUCTanoB Nbaa
Ha CTPYKTYpy BeTOoHa U3HYTpPW.

PaspyweHne maTepuanoB npoucxogut B pesyribTaTe 3po3um (MexaHuyeckoe
paspyLleHne NOBEPXHOCTU) U KOPPO3uKn (paspyLLeHns BCReacTBME XUMUYECKUX UMK
ANEKTPOXMMUYECKNX NpoueccoB). XMMUYecKkass Koppo3us NpoTeKkaeT He B ANEKTPO-
nutax (KMOKOCTU, He NPOBOASLLNE INEKTPUYECKUI TOK) N B CYXMX rasax npu BbICO-
KO TemnepaType. DNeKTpo-XMMnuieckas Koppo3nsi MPOUCXOANUT B ANEKTPONUTax U
BO BMaXHOW rasoBOW cpede W XapakTepusyeTca Hanuunem AByX napanfesibHo
nayLmMx NpoLLECCOB: OKUCNNTENBbHOMO (pacTBOpeHME MeTarnna) U BOCCTaHOBUTENb-
HOro (BblaeneHve metana us pacteopa). Kopposuio pasnuyatoT: no BHELHEMY BU-
Ay (cnnowHas, naTHamMu, 93BaMu, ToMeYHas, NOBEPXHOCTHAA U T.4.); NO XapakTtepy
cpeabl (rasoBasi, atmocdepHasi, Xugkas, NnoYBeHHasi); MO xapakTepy paspyLleHus
(paBHOMEpPHasa U HepaBHOMeEpPHas).

PaspyweHune (koppo3usi) 6eToHa umeeT cnegywowme ocobeHHOCTU. BeToHbl He
obragalT OOCTaTOMHOW XMMUYECKOW CTOMKOCTbIO MPOTUB AEWCTBUS KUCIIbIX CPep.
CeoncTtea 6eToHa U ero CTOMKOCTb B MEPBYHO ovepeb 3aBUCAT OT XMMUYECKOro Co-
CTaBa UeMeHTa, U3 KOTOporo OH u3rotosrieH. Hambonbluee npuMeHeHWe B KOH-
CTPYKLMAX HaxoaaT 6eToHbl Ha nopTnaHauemMeHTe. MNpUYMHON NOHUKEHHOW XMMUYe-
CKOW CTOMKOCTM BeToHa K AENCTBUIO MUHEpPAarbHbIX U OPraHNYeCKUX KUCOT ABnsieT-
cs Hanunyme cBOBOAHOM rMOpooKMcK Kanbums (go 20%), TpexkanbuneBoro antomu-
HaTta (3Ca0-AlL,O3) 1 OpyrMx rmapaTMpOBaHHbLIX COeAUHEHUN Kanbuus. [pu Heno-
CpeaCTBEHHOM BO3[EWCTBMM KUCMbIX cped Ha 6eToH mpoucxoguT HerTpanusauus

18



Lenoven ¢ obpasoBaHMEM XOPOLLO pacTBOPUMbIX B BOAE CONen, a 3aTeMm B3anmo-
AENCTBME KUCTIbIX PacTBOPOB CO CBOBOAHLIM MMAPOOKCUAOM Kanbums ¢ obpasoBa-
Hnem B 6eToHe conen, obnagarwmx pasnn4yHoOM pacTBOpPUMOCTLIO B Boge. Koppo-
31s 6eToHa NpoMCcxXoamT TEM MHTEHCUBHEE, YEM Bbille KOHLUEHTpauuMs BOOAHbLIX pac-
TBOPOB KMCNOT. [1py NOBbIWEHMM TemnepaTypbl arpecCuUBHON cpeabl koppo3us be-
TOHOB YyckopsieTcsl. Heckonbko 6oriee BbICOKOM KUCIIOTOCTOMKOCTbIO obnagaet Oe-
TOH, U3rOTOBMEHHbIN Ha IMMHO3EMUCTOM LlEMEHTE, M3-3a MOHMKEHHOrO coaepXXaHns
okcuaa kanbumd. KNCnoTocToMKoCTb BETOHOB Ha LEMEHTAX C MOBbLILEHHbIM coaep-
XaHWeM okcuaa Kanbuusi B HEKOTOPOW CTEMNEHWM 3aBUCUT OT NNOTHOCTM BeToHa. Mpun
Oonblwon NNOTHOCTM OEeTOHa KMUCMOTbl OKa3blBalOT HA HEro HECKONbKO MEHbLLEee
BO34ENCTBME M3-3a TPYAHOCTU NMPOHUKHOBEHUS arpeCcCcMBHOM Cpeabl BHYTPb MaTe-
pnana. Lenoyectonkoctb 6€TOHOB onpeaensieTcs rnaBHbIM 06pa3oM XMMUYECKUM
COCTaBOM BSDKYLUMX, HA KOTOPbIX OHW M3rOTOBSIEHbI, @ TaKKe LEeNI0MEeCTOMKOCTbIO
MEJSIKOro M KPYMHOro 3anosiHuTens. YBennyeHne cpoka Cry>0bl CTPOUTENbHbIX KOH-
CTPYKUMI OocTUraeTcsa nytemM npaBunbHOro Bblibopa matepuana ¢ y4eTomM ero CTon-
KOCTW K arpeccmBHbLIM cpeaam, OENCTBYHOLMM B MPOM3BOACTBEHHbIX YCITOBUSIX.

Koppo3usa apmatypbl B 6eToHe. OCHOBOM 3alMTHOrO AENCTBUA LIEMEHTHbIX
0eTOHOB Ha apMaTypHYIO CTanb ABNSAETCS WENOYHOW XapakTep Brarn B Kanunnap-
HO-MOPUCTOM Terne BeToHa, CnoCOBCTBYHOLLNA COXPAHEHUIO MACCUBHOIO COCTOSAHUS
noBepxHocTu ctann. OgHako 6eToH HaxoaUTCsl B MOCTOSAHHOM B3avMOAENCTBUN CO
cpenon, Kkotopasi MOXeT nNnMbo cnocobCTBOBATL €ro YNPOYHEHUIO U YNITIOTHEHUIO,
nnbo paspyliatb ero CTPYKTypy M NOHMXKaTb MPOYHOCTb, YMEHbLUATbL €ro cnocob-
HOCTb 3alMLiaTb apMaTtypy.

Kak nokasbiBaloT OnbIT U UCCregoBaHUA, nocneaHee MoXeT ObiTb Bbi3BaHO He-
CKONbKMMM MNpoueccamu, pesynbTaTtoM KOTOpbIX ABnsieTca notepsi 6eToHoOM cno-
coBbHOCTM nogaepXmnBaTb NACCUBHOE COCTOSAHWE CTanv U3-3a NOHMXXEHUS CTENEHU
LLIENTOYHOCTU MEXJAa3HOM XMUAKOCTM NI NPOHUKAHUS B HEE NOHOB — CTUMYNATOPOB
kKoppo3un. lNepBoe 06bLIYHO ABNSETCA pe3ynbTaTtoM AENCTBUS Ha 6ETOH KMUCIbIX ra-
30B U XMUAOKOCTEN, BTOPOE — cped, coaepxawmx xnopuabl. Hanbonee pacnpoctpa-
HEHHbIM U3 KUCIbIX ra3oB SABMASAETCH YrNeKUCrnbln ra3, cpeaHee Coaep)KaHue KoTo-
poro B aTMmocdepe (Hanpumep cenbckon MecTHocTn) coctasnset 0,03%. B atmo-
chepe MPOMbLILLIIEHHBIX PaloOHOB U B BO34yXe LEXOB €ro KOHUEHTpauua MoXeT
ObITb GONnee BLICOKON.

YrnekncnoTta akTUBHO MOrfowaeTca NopucTblM TenoMm 6eToHa, Tak Kak mexay
poHTOM KapboHM3aUMM M NOBEPXHOCTbID GeToHa co3gaeTcsa MOCTOSIHHAsS pas-
HOCTb NapumanbHbIX AAaBMEHUN YINEKNUCNoro rasa, nogaepxueatowasa ero guddy-
3uto. CKopocTb kapBOoHU3aumMmn 3aBUCUT OT NIOTHOCTM BEeTOHa N ero BAaXXHOCTH, a
TakKe OT KOHUEHTpauun yrnekucnotbl. [Mpn OTHOCUTENbHOW BRAXHOCTW BO34yxa
Bbilwe 45% copepxxaHne Boabl B 6eTOHE AocTaTovyHO AN KapboHuM3auuu, a npu
BNaXXHOCTM BO3ayxa, OGrM3KOM K MOMHOMY HacbIWeHUo, KapboHM3aumnsa nioTHbIX
0eTOHOB MpakTudeckn npekpawiaercsa. Hanbonee MHTEHCUBHO npouecc KapOoHu-
3aumn MaeT B crnyyae, ecnv NreHka Brarn Ha CTeHKax nop B 6eToHe OOCTaTouYHa,
NUWb ON9 pacTBOPEHUSA B HEN MMOPOOKMUCU KanbLUmsl U YrNEKNCNOTbl U HE 3aKpblBa-
€T Nnopbl LEeNIMKOM, ocTaBnsas cBoboaHbiM AOCTYNn nocnegHen B Buae rasa. Kanvn-
napHas KOHAEHcaumnsa B nopax rend, cnocodcTByeT AOMNONHUTENBHOMY YNNIOTHEHMIO
OEeTOHOB MMOTHOM CTPYKTYPbl U NPEnsTCTBYET MX KapboHu3auun gaxe npu ontu-
ManbHOM AN 3TOro npouecca OTHOCUTENbHOW BRaxHoOCTU (45-70%). [1na rasoHe-
NpoHuLaemMocTn 6eToHOB 0COBEHHO BaXkHbl YCrnoBuUSA TBepaeHus. B Boge nonyva-
I0TCS1 HEKapPOOHM3NPYIOLWNECHA CTPYKTYPbl, @ NPpY BO3AYLWHOM TBEPAEHUM U npona-
PUBaHUN — NErkokapOboHN3NPYIOLLINECS.
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BrnaxHocTb BO3gyxa, urparowas pellaroLllyto porib B COXpaHEeHUU 3alUUTHBbIX
cBoNCTB 6eTOHa, OKasblBaeT BOMbLIOE BIIMSHUE U HA pa3BUTUE npoLecca Kopposun
apmaTtypbl B 6eTOHe, ecrnv ee NoBEPXHOCTb MO TOW WM MHOW MpuUYMHE nepecTtaeT
ObITb NaccnBHon. OnbIT akcnnyaTtauun XXBK nokasbiBaeT, YTO Npu CyXOn BO34YLLHOWM
cpene B kKapboHM3MpoBaHHOM 6eTOHe, KaK NpaBuio, KOpposus apmaTypbl He pa3Bu-
BaeTcs. He GbiBaeT OObIMHO KOPPO3UM apmaTypbl U B MOCTOAHHO W MOMHOCTBIO
HacblLLEeHHOM BOOOW BeToHe, Aaxe ecriv 3T0 Mopckasi Boga, coaepxallas xnopuvasbl.

MpakTnyeckn B chopMMpOBaBLLUENCS CTPYKType GeToHa B LUMPOKMX npepenax
MOXeT MEHATbCA CoAepXaHwe KanunnapHou BoAbl, KOTOpas B 3aBUCMMOCTWU OT
napuuanbHOro gaBneHus BOASAHbLIX NMapoB B 0|<py>|<a+ou4e1?1 cpene 3anonHsaeT nopsbl
M Kanunnspbl pas3HOM BENUYUHbLI — OT MenbyanLmx rnop rens npu Manon OTHOCU-
TENbHOI BNaXHOCTW BO3Ayxa A0 Kanumnsapos ¢ paguycom 1x10™ cm npu BLICOKOM
BNaXHOCTU. HecBA3aHHaa BOOa, MeXaHWYeCKUM 3arofiHAKLWas KpyrHble Mnopsbl,
TPELLMHbI U MYCTOTbI, TaKKe MOXET NosBUTbCA B 6eToHe, ecnu oH 6yaeT HaxoauTb-
Ccs No4 rmapasnnyeckumMm gasrneHnem nnbo ecnu B Tene 6etoHa obpasyeTcsa Touka
POCBI M MPOMCXOANT KOHAEHCAUNS Napos BOAbI. Ana kanunnspoB ¢ pagnycom 6o-
nee 1x10™° cM, KOTOpble OBLIYHO Ha3bIBAIOT MaKPOKANWUMNAPaMM, AaBMEHNe Hachl-
LLLleHHOro napa Hag MEeHUCKOM BOAbl MpakTUYeCKM paBHO [OaBrfieHWO napa Hajg
MNOCKOW MOBEPXHOCTLIO. Takue Kanunnapbl 3anonHATCA BOAOW TONLKO Mpu Hero-
CpeaCcTBEHHOM COMPUMKOCHOBEHUM C HEW U OTAAKT ee B atMocdepy, HaCbILLEHHYI0
BOASHbIMM Napamu. [Npu nonHom rmgpatauyum BoAa, He ucnapsrLwasca 4o Temne-
paTypbl 105°C, coctaBnsieT okosno 25% Beca ueMeHTa. 3TO Boga, Haxoasuwasacs B
XUMUNYECKON U PU3UKO-XMMUYECKOWN CBSA3U C LEMEHTHLIM KaMHEM, 3NeKTponnTude-
Ckn HenpoBoaswas. NMo3ToMy OHa He BRMSIET Ha NPoLEecChbl Kopposun ctanu B be-
ToHe. cnapstowasca Boga 3arnofnHaeT KanunnsapHoe nopbl U nopbl rend. B nopax
rens, no Nayapcy, moxeT cogepxatbcs 0o 15% Boabl OT Beca ueMeHTa. JTa Boja
B OTNMYMe OT BOAbl, 3arOofHALWEN KanunnspHble nopbl, ucnapsetca npu 6onee
HWU3KOW OTHOCUTESIbHOW BRaXXHOCTU. Hanpumep, npu cpegHeMm pacyeTHOM guMamerT-
pe nop rens Boga vucnapseTcsa TONbKO MPU OTHOCUTENBLHOW BII@XXHOCTU HMKe 65%.
CnepoBaTernbHo, ecnn 6eTOH He conpukacaeTcs C BOL4OMW, KanunndpHas Boga Mo-
XeT MONHOCTbI UCNAapUTLCS, HO NMpY 3TOM OCTaHeTCs BoAda B nopax rens. Ee konu-
4yecTBO OyaeT 3aBMCeTb OT OTHOCUTESNIbHON BRAXHOCTU BO3A4yxa W BEMWYMHbLI NOp
rens. OnbITbl NoKasanu, 4To BETOH MpPU OTHOCUTESTbHOW BIIaXXHOCTU Bo3gyxa 65%
COOEepPXNT UcnapaALLyCs BOAY B KonnyecTse okorno 15% Beca uemeHTa.

Ansa ctanu B 6eToHe, TaK e KaK 1 A8 OTKPbLITOro Metanna, 4osmkHa BbITb HeKo-
TOpasa KpUTuMyeckasd BIIaXHOCTb, HUXXe KOTOPOM MMEHKM BNnarM Ha ee noBepxHOCTU
He MOryT CIY>XWUTb 3MeKTPU4YECKUM MNPOBOAHUKOM AN MNepeMeLleHns 3apsgoB
Mexgy aHOAHbIMW M KaToOHbIMM Yy4yacTKamMu MOBEPXHOCTU, U crefoBaTesbHo,
HaACTyNnUT OMUYECKOe TOPMOXEHUE KOPPO3MOHHOro npouecca. lNpaktuka n akcne-
PUMEHTbI NOKa3bIBaKOT, YTO TAKOE KPUTUYECKOE 3HAYEeHUE OTHOCUTESTbHOM BIIaXHO-
CTW Bo3ayxa HaxoauTtcs B npegenax 50-60%. Hanbonee MHTEHCUBHO pa3BMBaETCS
npouecc Koppo3uu Npu NoBbILLEHHOW BAaXXHOCTU, cocTasngtoLien okono 80%. Mpwu
9TOM MMeHKkM agcopbunMoHHON BMarn Ha NOBEPXHOCTN apMaTtypbl U B NpuneraroLmx
nopax 6etoHa obrnagatloT 4OCTAaTOYHOW MOHHOW MPOBOAMMOCTBLIO, U 3NEKTPOXUMU-
Yeckue peakumm KOppo3un HaudMHaKT NpoTekaTb C AU PY3MOHHBIM KOHTPOSIEM Ka-
TOLAHOrO nmpolecca noHusauum kucnopoga. Npu HacblweHun 6eToHa BRaron gud-
dy3na kucrnopoga K KatogHbIM yyacTkam CUnbHO 3amennsetcs. [oatomy npouecc
KOppO3un apmMaTtypbl MPaKTU4eCKU OCTaHaBnMBAETCH MNpPU BMAXHOCTU BO3Ayxa,
6nunskon k 100%. 31O crnpaBeanuBO NULWb ANa NNoTHoro 6eToHa. B HegocTaTovHO
NNOTHOM 6eTOHEe MHOroYUCNEHHbIE KPYMHbIE CKBO3HbIE MOPbl HE 3aKpblBalOTCS Bra-
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ro, KUCnopod npogormkaeT cBo6OAHO MOCTynaTh K MOBEPXHOCTM apmatypbl, U
MPOLECC KOPPO3UMN He 3amMeanseTcs.

B. YenoBe4yeckuun chakTop — owMbkn (HecobngeHne TEXHOMNOMMKN, HapyLLUEeHne
TpebosaHun HT u 1.4.) Npu NpOEKTUPOBaHUMK, U3FOTOBMNEHUN, CTPOUTESNLCTBE,
PEKOHCTPYKLMM M IKCNyaTaunm.

HedekTbl (HecoBepLUeHCTBA, MOMyYeHHbIE NPU NPOEKTUPOBAHUU, U3FOTOBNEHUMN Y
CTPOUTENbLCTBE) XapakTepusyloT HadvarbHOe HanpshkEHHoe CcOoCTosiHue. Hanpumep:
NPOEKTUPOBaHNE — NPUHATUE HEBEPHOW PaCYETHOM CXeMbl; BENUYMHbLI U BUOA BO3-
aencTteuin; obecneveHne MPOCTPaHCTBEHHOW XECTKOCTU; MPUHATME MaTepuanos C
3aHWKEHHbIMW XapaKTepuCTUKaMu Mo NPOYHOCTU; MOPO3OCTOMKOCTU; BOOOHEMNPOHU-
LLlaeMOCTU; HET COOTBETCTBUA MEXAY arpeCCUBHOCTbLIO Cpefbl U MPUHATLIMU peLue-
HUSMW (BMA WU KOMMNOHEHTbl 6eToHa, BennymMHa 3awmuTHOro crnost 6eToHa, cpencTea
3alWnTbl CTPOUTESbHBIX KOHCTPYKLMI). N3roToBrneHne — HapyLleHme TEXHONOrn mns-
FOTOBMEHUNA (3aHWXKEHNEe XapakTepucTuk BeToHa, NnosioXeHue apmaTypbl, YNioTHe-
Hne 6eToHa). CTpOUTENBLCTBO: OTCTYMIEHNE OT NPOEKTHO-CMETHON OOKYMEHTaLMWW.

[MoBpexaeHus (HecoBepLUeHCTBa MNOSTyYEHUS MpU 3KCryaTauum) BO3HUKAKT Y
pa3BMBalOTCA BO BpeMeHU (HanpmuMmep: KOppo3usd, 3po3ns, TPELLUHbI, Mpormbsl 1 T.4).
Mx MOXHO noapasgenuTtb Ha:

* CUNoBble (MexaHMYyecKue): paspbiBbl, TPELLMHbI, NOTEPS YCTONYNBOCTU, UCKPUB-
NEeHNsa N MeCTHble Normbbl, pacCTPOMUCTBO CoeANHEHU, abpasuBHbIN U3HOC U T.M.;

* TeMnepaTypHble — fedopMaunn n paspylleHne SNEeMEHTOB, MNOBpPeXAeHUs
3aLMTHbIX MOKPLITUIA, TPELLNHBI MPU BICOKMX N HU3KUX TemnepaTtypax;

* XUMUYECKNE N INEKTPO-XMMUYECKME — KOPPO3UA MeTanna v paspylleHve 3a-
LLUNTBI MOKPLITUNA.

Hanpumep, noBpexaeHusi OT CUIOBbIX BO3AEWCTBUN BO3HUKAKOT B pesyrnbTaTte
HEeCOOTBETCTBUSA pPaCHETHbIX NPEeanoCbINIOK OEACTBUTENbHBIM YCrOBUSAM paboThbl
KOHCTPYKLWWN U Bbl3blBAKOTCS:

* olwmMbKamMmM MPOEKTUPOBAHUA, CBA3AHHBbIMU C HeNpaBWIbHbIM OnpeaerieHnem
Harpy3oK 1 BHyTPEHHUX yCUnmn, nogbopomM ce4eHns arieMeHTOB 1 apMaTypbl;

e oTnnumem aktnyeckoro HOC oT pacuyéTtHoro BcneactBMe HensbexxHoro
yNpoLleHns 1 nageannsaumm pac4€THON CXeMbl KOHCTPYKLUUN, €€ SNEMEHTOB, y3I10B
N OENCTBYIOLLNX HArpy3okK, a Takke HegOoCTaTOYHOW U3Yy4eHHOCTN OENCTBUTENBHON
paboTtbl CK;

* HeoNyCTUMOW Neperpy3kon KOHCTPYKLMA NPKU SKCnsyaTaumm;

* HapyLEeHUAMU NPU MOHTaXe M 3KCnryaTauum B3aMMHOIO pPacrofioKeHUs KOH-
CTPYKUMI (CMeLleHMe NPOroHOB, SKCLLEHTPUCUTET U nepenagbl B CTbiKax NOAKPaHo-
BbIX penbC U T.M.), KOTOpble NPUBOAAT K NOABMEHUIO OOMOSMHUTENbHbLIX, HE YYUTbI-
BaeMbIX pacyeTOM Harpy3ok n JMHaMN4eCcKnx Bo30enNCTBUN;

* HapyLleHNAMU NpaBui TEXHUYECKOW 3KCNnyaTtaunn: yaapamu TpaHcnopTupye-
MbIX PY30B, WUCMOMb30BaHMEM KOHCTPYKUMW AN MoABeckn 6MOKOB M onupaHus
AOMKpaToB, NOAbEMA M NepeMeLLeHnst Tpy30oB Npyu peMoHTax 6e3 CooTBETCTBYHO-
Lero pacyeTta U HeOH6XOANMOro YCUNEHNS, BbIPE3KOM OTBEPCTUN B 3rieMeHTaXx KOH-
CTPYKLMIM AN Nponycka KOMMYHUKaUWKW, yoaneHneM CBA3eBbIX 3f1IeMEHTOB U T.4.

Hepeako noBpexaeHnsa OT CUNOBbIX BO3AENCTBUN CBA3aHbl C HEeyAa4YHbIM KOH-
CTPYKTUBHbIM peLleHneM Y3roB.

3.2. MeToguka c6opa uHopMaLmUm 0 COCTOSSHUM OBBLEeKTa

Mpwn npoBeaeHun obcrneaoBaHUst CPeacTBa U3MEPEHUI OOMKHbI ObiTb Aonylie-
Hbl K MPUMEHEHUI0 Ha TeppuTopun Pecnybnukn Benapyck, noBepeHbl B COOTBET-
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ctBumn ¢ CTB 8003 unun attectoBaHbl B cooTBeTCcTBUM ¢ CTHB 8004. UcnbiTaTenbHoe
obopyaoBaHue OOMKHO BbITb aTTectoBaHo B cootBeTcTBUMM ¢ TOCT 24555. lNMpwu
BbIMNONHEHMM paboT no obcnegoBaHuio criegyeTt cobnogaTth npaBuna TEXHUKK 6es-
OMacHOCTN.

BbinonHas HaTypHoe obcnefoBaHue, UCMOMHUTENb HECeT OTBETCTBEHHOCTb 3a
AOCTOBEPHOCTb €ro pe3ynbTaToB, 3@ MHXEHEPHbIN CMbICST 1 06OCHOBaHHOCTL Bbl-
BogoB. K Takon paboTe [OMKHbI NPMBREKaTbCs KBannuuuMpoBaHHbIE cneuunanu-
CTbl, UMeKOLME ONbIT MPOEKTHON N NPOU3BOACTBEHHOM paboThbl, 3HaKOLWME METOAN-
Ky BM3yanbHOW OLIEHKM COCTOSIHUSA U NPU3HAKM HACTyNneHus npeaenbHoro cocTos-
HUSA KOHCTPYKLMN U MeToAbl NX UCNbITaHMs. HekBannunmpoBaHHbIA (HE MMEIOLLINIA
onbiTa) obcnegoBaTenb-Ucnon-HMTeNb 0683aH TOYHO 3adMKCMpOoOBaTh pPe3ynbTaThl
CcBOMX HabngeHnn ¢ Tem, 4Tobbl OHM MOIMMKM CTaTb AOCTOBEPHOM BGason onga ganb-
HEeWLero n3yvyeHns ux gpyrumu, 6onee onbiTHbIMU cneumannuctTamu.

CocTtaB 1 o6bem paboTt ans npoBeaeHnss o6crneaoBaHus ycTaHaBNMBaKOTCS TEX-
Hu4yeckum 3agaHmem. ObcrnenoBaHMe CTPOUTENBbHBIX KOHCTPYKUUI N MHXKEHEPHbIX
CUCTEM NPOBOAUTBLCSA C Y4ETOM [aHHbIX NMPOEKTHOW, UCMOSTHUTENbHOM U 3KCnnya-
TaLMOHHOW OOKYMeHTauuu. [1pn OTCYyTCTBUM MPOEKTHOM OOKYMEHTAUUM B MOSHOM
obbemMe WM HECOOTBETCTBUA 3LaHUA MPOEKTHOMW OOKYMEHTauWuW, BbINOSHAKTCS
0OMepOYHbIE YepTEXN, BKIHOYAOLWME: NO3TaXHble NfaHbl 34aHNS Unu ero oTaerb-
HbIX Y4aCTKOB, nognexawimx obcrnegoBaHuto; nonepeyHble U NpoaosibHbIe paspe-
3bl; CXEMbl PACMONOXEHNS ANIEMEHTOB 3[4aHNSA; 3CKM3bl 0BCeayeMbIX KOHCTPYKL M
N y3N0oBbIX CoOeANHEHUN (BUAbl, CEYEHUS).

[ns npoBeaeHuss obcnenosaHns 30aHMe pas3buBaeTCs Ha XapakTepHble 30HbI,
Ha3Ha4YaemMble NO CreaylLwmnM Npu3Hakam: BUA KOHCTPYKUMN U UHXEHEPHbIX CU-
cTeM; 0COBEHHOCTM Harpy3oK 1 BO34enCcTBUin. B npegenax Kaxgomn 30HbI UKCUpPY-
IOTCS1 y4aCTKM C PasfiMyHbIM COCTOSIHUEM KOHCTPYKUWM M BbIMOMHAKTCA crnenyto-
lwne paboTbl: n3yyeHne NIaHNPOBOYHBIX U KOHCTPYKTUBHbBIX PELUEeHUI; aHanm3 mx
COOTBETCTBMS MPOEKTHON AOKYMEHTaLMN; OCMOTP 1 boTorpadupoBaHne KOHCTPYK-
LuK; cocTaBneHme aedeKTHbIX BEOOMOCTEN NO pes3ynbTatam OCMOTpa U NpocTen-
LUNX N3MEPEHNIN INIEMEHTOB, CXEM PacnofioXeHus AedekToB; onpeaeneHne MecT
BCKPbITUIA M 30HOMPOBaHMS N4 nocnegyowero getanbHoro obcnegoBaHus ane-
MEHTOB 3[aHus; n3ydeHne ocobeHHOoCTen OGnmuanexawmx y4yacTKOB TeppuTopuu;
BEPTUKASIbHOW MIAaHUPOBKK; COCTOSIHUA 6raroyCTponcTBa ydacTka; opraHu3aunm
OTBOJA NOBEPXHOCTHbIX BOJ,; BbisiBieHWe BONU3N 34aHMs OMacHbIX reosiormyeckmx
SIBIIEHNI; OLEHKa pacnonoXeHns 30aHus B 3acTporke. B npouecce obcnegoBaHuns
yKa3aHHbI nepeyeHb paboT MOXeT ObiTb YTOYHEH.

Mpun obGwem obGcnepoBaHUM [OMKEH MPOBOAUTLCHA CMOLWHOW BU3YyarbHbIN
ocMoOTp obcnenyemMblX 3fIEMEHTOB 34aHUs U (OUKCUPOBaAHME BCEX SAABHbIX Aedek-
TOoB. ECnn B X04€e cnnoLwwHOoro KOHTpons, nocrne nposepku 25 % obuiero ymicna og-
HOTUMHbIX KOHCTPYKLUMI, AedeKTbl HE BbISIBNEHbI, JONYCKaeTCa nepexoq Ha BblOO-
POYHbIN KOHTPOSIb C onpeeneHnem obbema BbIOOPKK OT ymcrna octaBwmnxca CK B
cooTBeTCcTBMM C Tabn. 3.1.

Tabnuua 3.1 — lonyctnumoe CHmxXeHne obbeéma BbIBOpKK
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3.3. XapakTepHble BuAbI AepeKToB 1 NOBpeXaAeHUN

HedekTbl 1 NoBpexXaeHUs KOHCTPYKUUIA (KaK SiBHble, TakK U CKPbITbIE) N nocnea-
CTBUA MX NOSIBNEHNA BCeraa NposiBAsSeTC Ha COCTOAHUN obbekTa N UX OUKCUpYIoT
BM3yarnbHO U1 npubopamu: OTKITOHEHUSI FTEOMETPUYECKNX Pa3MepOB KOHCTPYKLMUN,
NX CEYEHWN U Y4aCTKOB OMUPAHWW; Hanuyne TpeLiuH, OTKONMOB U paspyLUeHun; co-
CTOSIHME 3aLUTHBIX MOKPbITUIA; NPormbbl U gedopmauun; HapylleHne cuensieHus
apmaTypbl ¢ 6eTOHOM; Hanuune paspbiBa apMaTypbl; COCTOSSHUE aHKEPOBKW Mpo-
AONbHOM M NONEpPeYHON apmaTypbl; CTENEHb KOPPO3un GeToHa 1 apmaTypebl.

Kaxxgoe n3 9Tmx HecoOTBETCTBMA UMEET CBOK “UCTOPUID” MOSABMEHUS, KOTOPYHO
HeobXoaUMO MNOHSATb, U BNUAET Ha HanpsXXEéHHO-A4edopMaTUBHOE COCTOSIHUE U A0f-
roBe4YHOCTb OObeKTa, YTO BNOCNEACTBUMN OOSPKHO YYUTLIBATLCS B NPOBEPOYHOM pac-
yéTe. B kayecTBe nNnpumMepa pacCMOTPUM TPELLMHBLI U MOKaXeM, Kakyo nHdopmarmio
MOryT oHW aatb. CnegyeT pasnuyaTb TPELUHbI, MOSIBNIEHWE KOTOPbIX BbI3BAHO
HanpsPKeHNAMK, NPOSBMBLUMMUCS B XKene3obeTOHHbIX KOHCTPYKUMSIX B Npouecce ns-
FOTOBSIEHUSA, TPAHCNOPTUPOBKN U MOHTaXa, U TPeLLMHbI, ODYCrOBIEHHbIE JKCMMya-
TaUMOHHBIMW Harpyskamu 1 BO3LOeNCTBUEM OKpyxatLlen cpebl. K TpewmHam, no-
ABUBLLUMMCSH B [J09KCMSyaTauMOHHbIA Nepuog, OTHOCATCA: TeXHOnorndeckue, yca-
AOYHbIE TPEeLUNHbI, Bbl3BaHHbIE BbICTPbIM BbICbIXaHWEM NOBEPXHOCTHOro criost 6eTo-
Ha 1 cokpalleHneM obbema, a Takke TpeLiMHbl OT HabyxaHus GeToHa; TpeLunHbl,
Bbl3BaHHble HEPABHOMEPHbIM OXNaxaeHneM GeToHa; TpeLUUHbl, BO3HUKLWINE B CHOp-
HbIX >Kerne300eTOHHbIX 3fleMeHTax B Npouecce CKIaavpoBaHUd, TPAHCNOPTUPOBKA U
MOHTaxa, Npuv KOTOPbIX KOHCTPYKUUM MOABEPranucb CUSIOBbIM BO3AENCTBUAM OT
CODCTBEHHOrO Beca rno cxemam, He npeayCcMOTPeHHbIM npoekToM. K TpelumHam, no-
SABUBLLUMMCS B 9KCMyaTauMOHHOW Nepuofd, OTHOCATCS: TPELLMHbI, BO3HUKLLME B pe-
3ynbTaTe TemnepaTtypHbix gecdopMauni n3-3a HapyLleHnin TpeboBaHUn yCcTponcTea
TemnepaTypHO-4ePOPMaALNOHHBIX LUBOB; TPELUMHbI, Bbi3BaHHble HepaBHOMEPHO-
CTbi0 OCaJOK IPYHTOBOr0 OCHOBaHWS, YTO MOXeET OblTb CBA3aHO C HapyLUeHWeM Tpe-
6oBaHW YCTPOMCTBaA OCafOYHbIX OedOPMaLMOHHbIX LUBOB, NPOBEAEHUEM 3eMIis-
HbIX paboT B HenocpeacTBeHHOM 65M30cTn OT byHaameHToB 6e3 obecneyeHns cne-
LmanbHbIX Mep; TpeLuHbl, 06yCnoBrneHHbIe CUNOBLIMW BO3AENCTBUSMN, NPEBbILLA-
OLLIMMW HECYLLYHO CMOCOBHOCTL Xene306eTOHHbIX 9N1EMEHTOB.

TpeLnHbl CMOBOro Xxapaktepa HeobxoaAnMO aHanM3npoBaThb C TOYKM 3PEHUS Ha-
NPsHKEHHO-Ae(OPMUPOBAHHOIO COCTOSAHNSA kene300eTOHHOM KOHCTpyKumn. BeTpe-
YalTCH criegyoLune BUabl TPeLLUH:

a) B n3rnbaembix anemeHTax, pabotatowmx no 6anoyHon cxeme (6anku, nporo-
Hbl), BO3HUKAIOT TPELLMHbl, NeprneHanKynsapHble (HopMarbHble) NPOOOSbHOM OCH,
BCreACTBME MOABMNEHUS PACTArMBaOLWNX HanNpsXXeHUM B 30He OeWCTBUS MaKcu-
MarbHbIX N3rnbaroLLMx MOMEHTOB N TPELLMHbI, HAKNOHHbIE K NPOAOSbHON OCU, Bbl-
3BaHHble rMaBHbIMU PacTArMBaKOLWMMU HANPSXXEeHUSIMN B 30He OeNCTBUSA nepepe-
3blBaOLLMX CUN U N3rMbatoLLMx MOMEHTOB;

6) B nnMTax BO3HMKAIOT CneayroLimne TpeLuHbl: B cpegHen Yactu NnnTbl, MMetoLme
HanpasneHue nonepek paboyero nponeta ¢ MakCUMasibHbIM PacKpbITUEM Ha HUXKHEN
MOBEPXHOCTM NNNUTbI; HA OMOPHbIX y4YacTKax, UMeoLLMe HanpaBrieHne nonepek pabo-
4yero nponerta C MakCMMarbHbIM PacKpbITUEM Ha BEPXHEW MOBEPXHOCTU MNNUTHI; C
BO3MOXHbIM OTCITIOEHMEM 3aLLUTHOrO Crosi U paspyLlueHmemM 6eToHa NnuTbl. TpeLmHbl
Ha OMOPHbIX y4acTKax MIuT nonepek pabodero npornerta CBMAETENLCTBYIOT O HeOo-
CTaTOYHOW Hecyllen CcrnocobHOCTM MO M3rvbaroLlemy OrnopHOMY MOMEHTY. CmsaTue
GeToHa CXXaToW 30HbI yKa3biBaeT Ha ONAaCHOCTb MOSHOIo paspyLleHnst NNnThbI;

B) B KOFIOHHaX 00Opa3syloTcs BepTUKasbHble TPELLMHbI Ha rpaHsiX KOFIOHH 1 ropu-
30HTanbHble. NoaBneHne NPoOonbHLIX TPELLMH BOOMb apMaTypbl B CXaTblX 3ne-
MeHTax CBUAETENbCTBYET O paspyLUeHUsIX, CBA3AHHbIX C NoTepen YCTOMYMBOCTU
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(BbINy4YMBaHMEM) MPOAOSIbHON CXaToW apMaTypbl M3-3a HEAOCTAaTOYHOro Konm4e-
CTBa MnonepeyvyHon apmMaTtypbl. [OpM3OHTanbHble TPELUMHbBI B XKeNe300eTOHHbIX KO-
FNIOHHaX He NpeacTaBnAlT HEeNnoCpeLCTBEHHOM OMAaCHOCTWU, €CAN LUMPUHA He npe-
BblLLAeT AONYCTUMYIO, a NOSABMEHME CBA3aHO C HapyLleHUeM TEXHOSOrMMn U3roTos-
neHus,

) nosBrneHne B U3rmbaemblX drieMeHTax NonepedHon, NpakTuyeckn neprneHau-
KyJNSIPHOW NPOAOSIbHOM OCU 3fIeMeHTa, TPeLMHbl, MPOXOASALLEN Yepes BCe CeveHue,
MOXeT ObITb CBSA3aHO C BO34EMNCTBMEM LOMOMHUTENBHOMO N3rnbarLero MoOMeHTa B
rOPU3OHTanbHOW MNSIOCKOCTU, NEePneHANKYNSPHON NIIOCKOCTU OENCTBUS OCHOBHOIO
n3rmbaroLLero MOMeHTa (Hanpumep, OT rOpU3OHTanNbHbIX CUIT, BO3HUKAKOLWMX B NO4-
KpaHoBbIX 6arkax). Takon e xapakTep UMET TPELUMHbI B PacTAaHYTbIX Xenesobe-
TOHHbIX 3fieMeHTax, HO Mpu 3TOM TPELUUHbI NPOCMATPMBAIOTCSA Ha BCEX IPaHSAX
3IEMeHTa, T. €. ONOSACLIBAIOT €ro;

A) TPELUMHbl Ha OMOPHbIX Y4YacTKax WU Topuax Kene3oBeTOHHbIX KOHCTPYKLMNA.
OOBHapyXeHHble TPEeLMHbl Y TOPLOB NpeaBapuUTeribHO HanpPs>KeHHbIX 3N1IEMEHTOB,
OPUEHTUPOBaHHbIE BOOSMb apMaTypbl, yKa3blBalOT Ha HapyLLUeHNe aHKepOBKN apMa-
Typbl. O6 3TOM >Xe CBMAETENbCTBYKT W HAKMOHHbIE TPELUMHbl Ha MPUOMNOPHbIX
yyacTkax, nepecekarolme 30HY pacrnosioKeHUs npeaBapuTenbHO HanpsKeHHOWM
apmaTypbl 1 pacnpoCTPaHALWMECSH OT HUXHEW rpaHn onopsl;

€) 3NEeMEHTbl PELLUETKN PACKOCHbIX Xene3obeToHHbIX oepM MOryT UCMbITbIBaTb
cxKaTue, pacTsiKeHue, a B OMOPHbIX y3rax — AeNCTBME NepepesbiBatoLLnX CUTT.

HedexTbl B BMAE TPELUUH U OTCNoeHus 6eToHa BAOMb apMaTypbl XXene3obeToH-
HbIX 95IEMEHTOB MOryT OblTb Bbl3BaHbl 1 KOPPO3NOHHbLIM pa3pyLLUeHNEM apMaTypbl.
B atux cnyyasx npoucxoamT HapylleHue cuenneHus apmatypbl ¢ 6eToHoM. Ero
MOXHO YCTaHOBWUTb MPOCTYKMBaHMEM MOBEPXHOCTU GeToHa (Mpu 3TOM MpPOCHyLIn-
BaloTCA NycToThl). [MpogonbHble TpewuHbl BAOMb apMaTypbl C HapyLleHMem cuern-
neHuns ee ¢ 6ETOHOM MOryT BbITb Bbl3BaHbl U TEMMNEPATYPHLIMU HANPSXKEHNAMMU NPU
aKcnnyaTaumm KOHCTPYKUUIM C cuctemMaTnyeckum Harpesom cBbiwe 300 °C vnu no-
cne noxapa. B narmbaembix anemeHTax, Kak npaBuio, NOSBEHUIO TPELLUH Cro-
cobcTByeT yBenuyeHne npornbos M yrnoB nosopoTta. HegonyctumbiMu (aBapumn-
HbIMM) MOXHO cuYMTaTb NPornbbl narnbaemoix anemeHToB 6onee 1/50 nponeTa Npwu
LUMPUHE PacCKpbITUS TPELLMH B pacTsHyTon 30He 6onee 0,5 mm.

LLnpunHy packpbITa TPELWWH PEKOMEHOYETCA UBMEPATb B MECTaX MakCMMasibHOro
NX PacKpbITUS M Ha YPOBHE LIEHTpa pacTaHyTon apmatypbl. CTeneHb packpbiTUS
TPELLUNH CONOCTaBNsAETCA C HOpMaTUBHLIMU TPeBOBaHUAMM MO NpeaeribHbIM COCTOS-
HUAM BTOPOW rpynnbl NpenenbHbIX COCTOSHUIA B 3aBMCUMMOCTW OT BuAA M YCITOBUM
paboTbl KOHCTPYKUMA. Ha pucyHke 3.1. faHa cXxema BO3MOXHbIX TPELLMH B Npuonop-
HOW 30He n3rmbaemoro anemeHTa. lNpegnaraeTca CaMOCTOATENIbHO OLEHUTb NpUYM-
HY WX MNOSIBIIEHMS U CTEMNEHb BNIMSHUSA Ha paboTy obbekTa.

4 3
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PucyHok 3.1 — Cxema 803MOXHO20
pacnoJsioxxeHust mpeuw,uH
e usa2ubaemom 3nnemMmeHme




Mpn BbINOMHEHUN paboOT HEOOXOAMMO He TONbKO OMKCUpoBaTb AedeEKTbl U MNo-
BPEXAEHNSA, HO U ONpeaensaTb NX KONIMYECTBEHHbIE XapaKTEPUCTUKMN.

OnpegenexHune rnybunHbl HenTpanu3auun 6etoHa. CkanbiBaeTcs 6€TOH. Y4acTok
ckona cmaudmBaeTtcs pactesopoM (0.1%-n cnmpToBon pacTtBop deHonddTanenHa).
N3mepsieTcsa ydyacTok 6ecuBeTHbIN (CTPYKTYpa HEMTPanNM3oBaHHOIO Cros).

OnpegeneHve WnpuHbl packpbliTUA TPELUMHbI. 3MepeHne BbINOMNHAKT Ha YPOBHE
LleHTpa apMaTypHOro CTepXHs. Ecnn aTo HEBO3MOXHO, TO HAa NOBEPXHOCTM BeTOHa C
YMHOXEHMEM Ha KoadhdmumeHT 0.98 (Npu ToNLWMHE 3almnTHOro cnoda Ao 20 mm).

OnpegeneHne cTeneHn MoBpexaeHna apmaTtypbl kopposuen. KoadduumeHT
ocnabneHuss ceyeHusi apmMaTtypbl KOPpPO3MEN onpeaensioT, 3amepsiss UCXOOHbIN
anameTp (do) 1 noBpexaeéHHbIn Kopposnen (d):

Ks = 1 - [(do?-d?)/do?]. (3.1)

Mpn HanNM4MK y BbICOKONPOYHOM MPOBOSIOYHOW apMaTypbl A3BEHHOWN UMK NUTTUH-
rOBOW KOPPO3UK; MPU Hannynm npusHakoB KOPPO3nUn, CBA3HbLIX C 4EUCTBUEM XIOPU-
A0B, apMaTypa B pacy€Te He y4uTbiBaeTCS.

Hanuuune ckpbITbiX AedeKTOB 1 NOBPEXOEHUA N UX KONTMYECTBEHHAA XapaKkTepu-
CTMKa UNn XapakTepuctmka Mmatepmana KoOHTponupyeTtcsa npnbopamu:

* YCKOPEHHOE ornpeaeneHne Mopo30CTOMKOCTM BeToHa ANNaTtoMeTpUYeCcKnM me-
Topom (FOCT10060.3-95) — BETOH-®POCT;

* n3mMepuTenb NpoHMuaemocTn 6eToHa MeToaoM BakyymuposaHusa — BUN-1;

* onpeaeneHne NpoYHocT 6eToHa yaapHO-UMnyribcHbiM MeTogom — OHUKC-2.6,
NIMC-Mrr4.03;

e onpegerneHne npoyHocTn 6GeToHa MEeToAOM OTpbliBa CO CKalnbiBaHUEM —
OHUKC-OC, MNOC-50MI4 “Ckon’;

* onpeaeneHune npodYHocTn 6etoHa meToaom ckona pebpa — OHUKC-CP;

* KOHTPOSb MPOYHOCTU, MOUCK AeeKToB, 3amep rMyOuHbl TPELNH — yrbTpasBy-
koBon npudop — MYJIbCAP-1.2;

* Nouck gedeKkToB, naMepeHne anuHbl xxenesobetoHHon ceam — “CIMEKTP-2.0";

e onpeaeneHune BnaxHocTtn 6etoHa — snaromep “MIr4”;

* KOHTPOSIb MOJSIOXKEHUST apMaTypbl U BESIMYMHBI 3alUTHOro crnos OeToHa —
“UMNA-Mr4”, “Momck-2.3".

Ha puc. 3.2 B kKauecTBe npumepa npmBeaeHbl Hanbornee xapakTepHble TPeLLMHbI.
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1 — Hu3kul knacc 6emora, HeAocmamo4YyHOe Koru4yecmaeo rornepedyHol apmamypbl, 6onbwol eé
wae; 2 — He0ocmamo4YHOEe KOolu4ecmeo nornepeydyHol apmamypbl, NPOCcKaib3bigaHue rnpodosibHoU
apmamypbl; 3 — HapyweHue aHKepoeKU rnpedHanps»kEHHOU apMamypbl, HU3KUU Kracc 6emoHa;
4 — HedocmamokK KOCBEHHOU apmamyphbl rnpu obxamuu 6emoHa; 5 u 6 — Hedocmamok KOC8EHHOU
apmamyphbl U3 CemMOoK Uru 3aMKHYmbIX XOMYmo8, HU3Kasi poYHocmb 6emoHa 8 MoMeHm obxxamusi,
7 — HeBocmamok rioriepeyHol apmamypebl 8 y3ne; 8 — Hedocmamok aHKeposKU paboyel
apMamypbl pacmsiHymoeo packoca; 9 — nepeepyska ¢pepmM, HeOocmamoyHoe rpedHarnpsxeHue
rnpodoribHoU apmamypsbi; 10 — koppo3ust apmamypsbl; 11 — usaub u3 nnockocmu ¢ghepm Ha cmaduu
mpaHcrnopmupoeKU unnu MoHmaxa; 12 — nepezpyska gpepmbl, cMeweHUe apMamypHO20 KapKaca;
T,, T, T, — mpewuHbl om ycadKu, KOppo3uu apmamypsb! U U3-3a HeO0CMamo4YHoU MouwuHbl
3awummHoeo criosi bemoHa — mexHono2u4yeckue
PucyHok 3.2 — XapakmepHbie auObl mpeuw,uH 8 cmpoumesibHbIX KOHCMPYKYUSIX.
e cmponusibHbIX ¢hepmax (a, 6, 8); KosloHHax (2, 0)

3.4. OnpepeneHue HP1U3NKO-MeXaHMYECKUX XapaKTePUCTUK OeToHa

MpakTuka obcnegoBaHUA MOKa3bliBaeT, YTO OTAENbHbIE 3Tanbl NPOrpaMmbl B XO-
Ae paboTbl MOryT BbINOMHATLCA HE B OonpeaeneHHOM Mopsiake, a OAHOBPEMEHHO.
Hanpumep, NnpoyHOCTb 6eTOoHa, hakTU4YEeCKoe apMUpOBaHNE N BEMNNYMHBI HArpy3okK
4YacTo OnpeaenstTcs OOHOBPEMEHHO C COCTaBIieHMEM BeLOMOCTeN [edeKTOB.
Kpome Toro, no xogy obcrnenoBaHns pekoMeHayeTca NpoBOAWUTL npeaBapuTenb-
Hble pac4eTbl HA OCHOBaHUW pacyeTHbIX U OENCTBUTENbHbIX XapakTepuUcTUK marte-
pranos n Harpy3ok. [1rs okoH4YaTenbHbIX BLIBOAOB N0 06cnenoBaHMo He0b6xoanmo
BbIMOSIHUTL MPOBEPOYHbIE pacyeTbl MO YTOYHEHHbIM OENCTBUTENbHbIM Harpyskam,
XapakTepucTukaMm matepuarioB U CeyYyeHUsIM aremMeHToB. [pu OoTCyTCTBMM Kakon-
nMBO MPOEKTHO-TEXHUYECKOM AOKYMEHTauun criegyeT nonbiTaTtbCa pelmnTb Heob-
XOOMMble BOMPOCHI HA OCHOBAHUM MMEKLLNXCA MaTepuarioB N No COCTOSHUIO KOH-
CTpyKumnn B Hatype. CnyyaeTcs, 4TO Jaxe HernosHbIX JaHHbIX MOXeT BbITb AocTa-
TOYHO NS peLleHns YacTHbIX BONPOCOB, YTO JOMKHO MNOATBEPANTHCA AanbHENLLN-
MW UCCreaoBaHNSMU.

Hapsigy ¢ onpegeneHvem nnowagu v rnybuHbl pacnpocTpaHeHna gedekra, B
npouecce HenocpenCTBEHHOro obcrneaoBaHMs MPOBOAUTCSA MPOBEpPKa MPOYHOCTH
6eToHa Hepaspywawwmmm Mmetogamu. CyullecTBylOLME MeXaHU4eckue cnocobbl
CBSi3aHbl C U3MEpPEHMEM ClneayLLnX nokasaTenem:

* MECTHbIX HeobpaTUMbIX (MNACTUYECKMX UNK yNpyronnactniecknx) aecopmaumin,
B BMAE BMSATUH WU OTNeYaTKOB Ha rragkon GeTOHHOM MoBEpPXHOCTU, creunanbHO Co-
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340aBaeMblX OENCTBUMEM AMHAMUYECKOW Harpys3km (3TtanoHHbi monotok HUWMMoc-
ctpos, npubop Tuna XIC, guck-mastHuk AMM-4, cknepometp KM ¢ ygapHuKom,
CHabXeHHbIM Wwapukom @10 mm);

* YNpPYroro oTckoka ot 6E€TOHHOW MOBEPXHOCTU, T.€. YNPYron peakumm maTtepua-
na Ha kannbposaHHbIn yaap (cknepometp KM n Wmuata tmna N ¢ ygapHukamu,
nmeroLwmnmmn pagmyc cgepbl 18 mMm);

* ycunus, Heobxoammoro Ans BblpbiBaHMs M3 6eToHa cneumansbHO 3agenbiBae-
MOrO B HEFO CTEPXXHS UK KOHYCa, ckanbiBaHus pebpa (npudop IMIHBS5, IMHC-5).

[MepevncneHHble MeToabl OCHOBaHbl Ha KOPPENALMOHHOW 3aBUCUMOCTU MeXOy
onpeaensieMon MNPOYHOCTbID HeToHa Ha CXaTMe M YMCIIOBOM XapaKTepUCTUKOM
AaHHoro metoaa. NMoaTomy cBA3b Mexay nokasaHusaMmn npmubopa 1 NPOYHOCTbIO be-
TOHAa Ha CXaTue yCTaHaBNMBaeTCs B pe3ynbraTte TwaTenbHOW TapupoBku npubopa,
KOTOopas 3akn4vaeTcss B napannenbHOM MuchbiTaHUn OEeTOHHbIX KybGoB-06pa3LoB
Kak HepaspyLlaloLwmmMm MeTogoM, Tak U C paspylleHneM nog npeccom. o ux pe-
3ynbTatam CTPOUTCHA TapMpPOBOYHbIN rpadurK, HA KOTOPOM OTPaXKaKTCHA rpaHUYHbIE
N cpegHue 3HavyeHns nokasaHun npubopoB. TapmpoBka NPUOOPOB TeM HagexHee,
yem 6orbLle NofnyyYyeHO TOYEK Afst MOCTPOEHUA rpadomka N YeM MeHbLUEe pasnnya-
NNCb YCNOBUA UCTbITAHUIA.

MakcumanbHOe OTKIOHEHWE MOKa3aHui npubopa (Npu TapupoBKE Ha KOHTPOIb-
HbIX Ky6ax) oT Hanbonee BepPOATHOM NPOYHOCTU AOSPKHO COCTaBnATb B 95% crnyyasnx
He 6onee 15%. [JonyckaeTcsi MCMOMb30BaHWE OCPEAHEHHbLIX TapUPOBOYHbIX 3aBU-
CMMOCTEN, yKasaHHbIX B MHCTPYKUMSX K npubopam. Npn aTomM pekomeHayeTcst npo-
N3BOLMUTb KOPPEKTUPOBKY 3TUX 3aBUCUMOCTEN MO pe3yrbTatam UCMbITaHUN KyOoB 13
TOro e COCTaBa, YTO N UCMbITbiIBAeMasi KOHCTPYKLMS, a Npu NX OTCYTCTBUMN — MO pe-
3ynbTatam MCMbITaHUSA KEPHOB, B3ATbIX M3 06crneayemMon KOHCTPYKumn. Ecnu Kol-
TPOSbHbLIX KyOOB HET, a KEPHbI B3Tb HEBO3MOXXHO, OPUEHTUPOBOYHAS OLleHKa Mpou-
HOCTK GeToHa NPOBOAMUTCHA MO OCPEAHEHHbIM TapUPOBOYHBLIM 3aBUCUMOCTSM C MO-
NpaBKamMun Ha BraXHOCTb U Bo3pacT beToHa. Hanbonee nopTtatnBHbIMM npubopamm
ABNATCA 3TanoHHbIn monotok HMWMMoccTpos, npubop XIC, cknepometpbl KM n
Wmnata. OHM obecneumBaldT MPUMEPHO OAMHAKOBYH) TOYHOCTb OnpeneneHus
NpoYHOCTN BEeTOHa N MCnonb3yTCca Npu HeobxoanmMocTn obcnegoBaHUs 6OMbLIOIO
KONM4eCcTBa y4aCTKOB KOHCTPYKLMIA B OTHOCUTENBHO KOPOTKOE BPEMSI.

OT1anoHHbIn Monotok HMMMoccTpos (koHcTpykuma K.I1. KawkapoBa) npocT u
HagexeH B akcnnyatauun. OH gaeT 3HayeHue NPOYHOCTU BEeTOHa MO OTHOLUEHMUIO
AnamMeTpoB O4HOBPEMEHHbLIX OTNEYaTKOB Ha NMOBEPXHOCTM BETOHA M HA NOBEPXHO-
CTM MEeTanIM4YecKoro atasnoHa, NpuyemM npegnonaraeTcsl, YTO OTHOLEHWe oTneyaT-
KOB HE 3aBUCWUT OT cunbl yaapa. Ha pesynbTaT ucnbiTaHUA He OKa3blBaeT BANAHUSA
NOMOXEHNEe UCMbITYEMON MOBEPXHOCTU (BEPTMKANbHOE, FOPU3OHTalNIbHOE, HAKMOH-
Hoe). OgHako paboTta ¢ npubopom TpydaoeMKka m3-3a HeoH6XoOMMOCTU U3MEPEHUS
oTnevyaTkoB M Ha BETOHe, 1 Ha 3TanoHe, a 3aTeM — BblYMCIEHMS NX OTHOLWEHUS. Ha
BNaXXHOM 6eToHe OT LWapuKa nony4yarTca yBennyeHHble otnedaTkn. OnpegeneHve
MPOYHOCTN 3aMOPOXEHHOro 6eToHa NpPou3BOAUTbL HE PEeKOMEHAYeTCs, TaK Kak
MOXHO MOSyuYnTb HenpaBumbHble pesynbTaTbl. B crnyyae HeobxoammocTu npose-
AeHNSa Takmx paboT 6eTOH B MecTax MCNbITaHUA criegyeT npeaBapuTenbHO npo-
rpeTb u npocywmntb. ECcnn noBepxHOCTHbIN cnon 6eToHa nepecyLlleH, TO OT JIYHOK
npy ygape LWapuKOBbIM MOSOTKOM MAYT paguarnbHble TpewuHbl, a npu yaape
00yLLKOM — pacTBOp KpowmnTcs. HekoTopble onbiTHbIE 06cnegoBaTeny OueHnBatoT
NPOYHOCTbL PacCTBOPHOM cocTasndawowen 6eToHa u rmybuHy nepecyweHHOro unu
NOOMOPOXEHHOIO MOBEPXHOCTHOIO CII0A NMPU MOMOLLM TOHKOro 3ybuna mnu wuna.
3ameyeHo, 4To pacTBOp NPOYHOCTLIO MeHblle 10 MlNa nog 3ybunom ockbinaetcs, a
ocTpble npeamMeTbl (WWMo, reo3ab) 3abuBaloTCA B HErO0 CPaBHUTENBHO NErko Ha
pasnuyHyto rnyouHy. Mpu npoyHocTn BeTtoHa nopsagka 20 MlMa n 6onee 6eToH noa
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3ybunom oTkanbiBaeTcs newagkamu. Takux npuMeT MexaHU4eCcKUX XxapakTepucTuk
GeToHa cywlecTByeT AOBOMbHO MHOMO. OnbITHbIM MCMbITAaTENSIM C MOMOLLBIO KX
yaaeTcs AaBaTb BeCbMa TOYHble NpeaBapuTeNibHble XapakTepUCTUKM MPOYHOCTHbIX
KayecTB pa3nnyHbiX 6E€TOHOB.

B TpyoHOOOCTYNHbIX MecTax npolie ucnonb3oBaTb Npubopsbl, ukcupyrowme
BENMUYMHY YNpYyroro OTCKOKa Macchbl, crneumnanbHO BCTPOEHHOW B nNpubop. STOT Me-
TOL4 He peKkoMeHAyeTCs MPUMEHATb ANs onpeaeneHus nNpodYHoctn 6eToHa Ha
y4acTKax KOHCTPYKUUU TONWUHOM meHee 50 mm.

Mpnbop A4 paet BO3MOXHOCTb WUCMbITbIBAaTb OOMNbLUON y4YacTOK OeToHa
(anameTp gucka 160 mm, TonwmHa 10 MMm), OH NPOCT B U3MepeHUn oTrneyaTkos (No
ANuHe cnepa), ctabuneH B paboTe, HO MacCUBEH U He NPUMEHMM MNpU onpeaerne-
HUN NPOYHOCTU BETOHA HWXHEN FOPU3OHTANIbHOW NOBEPXHOCTU KOHCTPYKUMK. pu
NONb30BaHMM 3TUMKU Npubopamu crefyetT NOMHUTb, YTO HaHeceHue yaapa He no
pacTBOPHOW cocTasnsowen 6eToHa, a No BbICOKOMNPOYHOMY KPYMNHOMY 3anosiHuTe-
M0 MOXET CYLLEeCTBEHHO UCKa3nTb NoKasaHus.

Mpubop Ttmna MHB-5 (rmgpasnuyecknii Nnpecc-Hacoc KOHCTpyKuun WN.B. donbga)
AaeT XxapakTepucTUKy NPOYHOCTU NPU UCNbITAHUN Ha OTPLIB U CKalbiBaHWe, Npu4em
COCTOSIHME MOBEPXHOCTU BeToHa He BNUSIET Ha pe3ynbTaTt nokasaHus, a UChbiTyemas
KOHCTPYKLMSI MoABepraeTcst Nillb MECTHOMY Pa3pyLUEHWIO Ha ryOuHy okoro 5 cm.
Mpnbop, xoTA N MeHee nopTaTMBEH, HO AAéT 6onee TOYHYIO OUEHKY NPOYHOCTMU.
Ero pekomeHayeTcs ucnonb3oBaTb Npu HaTypHoM obcrneaoBaHum Ansg BbIGOPOYHO-
ro KOHTPOnS.

Bce nepeuncrneHHble Npnbopbl NPy BbICOKOM KayeCTBe U3roTOBIIEHUS U perynapHom
TapypoBke Ha BETOHHbIX Kybax B AManasoHe npoyHocTen 6etoHa ot 5 MIMa go 40 MrMa
(a HekoTOpble U oo 60 MIMa) gatoT norpelHocTb nopsiaka 10...15 %. Takasg TOYHOCTb
NpaKTU4eCcKn JocTaTodHa AN1A peLleHns BOnpoca O COCTOSAHUM KOHCTPYKLIMW.

[MoBepxHOCTb GeToHa AormkHa OblTb nogrotoerneHa K paborte ¢ npubopammn —
HeobxoaumMo obecneunTb HenocpeacTBEHHOe BoO3dencTBuMe npubopa Ha 6eToH,
YyCTpaHMB NMpOCrovkn (LWTyKaTypKy, obnuuoBky, nokpacky v T.4.). Hanbonblasa ad-
PEKTMBHOCTb onpeaeneHnsa npoYyHoctTn 6eToHa ygapHbIMKM MeTogamMu MoXeT ObiTb
AOCTUrHYTa NULWb B Criyvae, Koraa yaap, HaHeCeHHbIN C Lenblo nocrneayoLwero ns-
MepeHust NIacTU4ecKon Unu ynpyron gedpopmauuu, nponsseneH no pacTBOpPHOMY
yyacTky 6eToHa, Torga BenuuMHa U3MepeHHOMW NIacTUYeckon unu ynpyron aedop-
Mauumn oTpaxkaeT MPOYHOCTb LEMEHTHOrO KamMHsA. XapakTepHbiM NPU3HaKoM HaHece-
HWUS1 yOapOoB MO PacTBOPHOWN YacTu ABNSETCHA HEOOMbLIOW pa3bpoc U3MepPEeHHbIX Ae-
dopmauunn. PekomeHayeTcs NpoBEPATb B CKOMax coaepaHue necka, ocobeHHO
MesiKoro, nycToT OT Ny3blpbKOB BOAbI M BO3dyxa. B 3anecoyeHHOM GeToHe pasmep
NYHKM OT Wwapuka 6onbLlue, 4em B 06blMHOM 6ETOHE TOM XXe MPOYHOCTHN, U HaobOoPOT,
B 6eToHe C 60NbLUMM KOSIMYECTBOM BbICOKOMPOYHOrO LWebHs — MeHblle. MoaTomy
npu nposefeHun obcnegoBaHWs criedyeT TapuposaTb Npubopbl MO Kybukam, naro-
TOBMNEHHbIM N3 6eToHa, 6rIM3KOro MO cocTaBy K BETOHY 06CneayeMOon KOHCTPYKL MK,

Ansa KOHCTpyKUumn, Tpebyowmnx 6onee TOYHOro onpeaeneHns Npo4YHoCcTn 6eToHa,
NPUMEHSIOTCA COBMECTHO npubopbl pasHOro npuHuuna genctevs. Hanpumep,
MOXXHO OHOBPEMEHHO MCMNOMb30BaTh NPMBOpPLI, AalOLWMe NOKa3aHUs NPOYHOCTM MO
ynpyrmum ceorcTBam 6eToHa 1 no BennymHe otnedvartka. LienecoobpasHo coyeTaTb
bonee ToOYHbIN, HO Tpygoemkun metoa (npmbop IMIHB-5) ¢ meHee TOYHbIM, HO 60-
nee onepatuBHbIM (Npnbopbl KM, KINC, HWMMoccTpos). B cnoxHbIX criydasix npu-
GeraloT K BbICBEPNMBaHMIO 00pa3sLOB UMK BbINMUNUBAHUIO KyBUKOB. BeTOHHblE 06-
pasubl peKoMeHOyeTCH Bblpe3aTb anmasHbiM WM TBEPAOCMaBHbIM MHCTPYMEH-
TOM, 4YTOObl COXPaHUTb CTPYKTYPY, YUCTOTY NOBEPXHOCTU N NPaBUNIBHOCTb (POPMbI
obpasuoB. OcobeHHO TwaTenbHO cnegyeT onpefensaTb NPOYHOCTb BeToHa B Tex
anemMeHTax WUnn yyacTtkax, rge, corfacHo cxeme paboTbl KOHCTPYKLMKU, MPOYHOCTb
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6eToHa MMeeT Hanbornbllee 3Ha4YeHWe — OMNMOPHbIE YYacTKU M CxKaTas 30Ha Banok,
30Hbl @aHKEPOBKN apMaTypbl, CXaTble arieMeHTbl bepM, KONMOHHbI 1 T.4. Ha noaro-
TOBJIEHHOM Yy4yacTKke HaHOCAT He MeHee 10 ygapoB, HaxogaT cpefHee nokasaHve u
MO TAapMPOBOYHOM Tabnuue onpeaensoT NPOYHOCTL 6eToHa.

OBBbEeKTUBHOCTb OLEHKM NpoYHOCTM BeToHa (Hanpumep) npu paboTte C wapuko-
BbIM MOJIOTKOM 3aBUCUT OT ONbiTa U HaBblka obcreposatend. B Hanbonee oTBeT-
CTBEHHbIX yyacTkax monotok HMMoccTposi npumeHsieTca coBMecTHO ¢ npubopa-
MU MexaHu4yeckoro aencteus. OcTanbHble y4acTKM TOMbKO MPOCTYKUBAKT MOJIOT-
KOM — 30eCb NPO4YHOCTb BGeTOoHa oueHMBaeTCs MO COMOCTaBIEHUID C MecTamu
onpegeneHnsa 6onee 06bEKTUBHBIMM MexaHu4Yeckumu npubopamu. Npu aTtom cne-
ayeT obpallate BHUMaHMe Ha 3BYK, NOSyvaloLWmmncsa npu NPpoCcTyKMBaHUU: HEMMOTHO
YNOXEHHbIN 6eTOH, a Takke 6GeToH, He HabpaBLWNIN NPOYHOCTb, UMEET MyXOW 3BYK,
a Npyv HanmuMyuum OTCroeHun — 3ByK Apebeaxawmn. lMpu nnotHom, HabpasLiem
NPOYHOCTb, OETOHE — 3BYK 3BOHKUN.

Ana oueHkn ogHoOpoAHOCTU BGeToHa MaCCUBHbLIX 3NIEMEHTOB — KOJMOHH, (hyHaa-
MEHTOB — MOXeT OblTb MpMMeHeHa ynbTpa3BykoBad gedekrockonus. Mpu aTom
cnenyet obpawaTtb BHUMaHWE He TOSbKO Ha CKOPOCTb MPOXOXAEHUSA YNbTpasByka,
HO WU Ha popMy MMNynbCca Ha 3KpaHe ocuunnorpada. B HekoTopbIx criydasx, npu
OYeHb TWaTenbHOM TapupoBKe Ha Kybax M3 6eToHa TOro e cocrtasa, YTO npume-
HEeH ONS U3roTOBMEHUA KOHCTPYKUWW, YNbTPa3BYKOBOW OedeKTOCKON MOXHO MC-
NoNb30BaTb M ANs onpeaenieHns NpoYyHocTn 6eTtoHa. OgHaKo CKOPOCTb YNbTpasBy-
ka B 6eToHe 3aBUCUT Borbllue OT ero MAOTHOCTU, TMIPOMETPUYECKOTNO COCTOSIHUS,
ynpyroctTu M Hanuyns B HEM TPELUWMH, YeM OT ero npo4vHocTwu. lNMoatomy Takoe
onpegeneHne NPOYHOCTU AOSMKHO NPOBEPATLCA Npubopamu MexaHU4ecKoro aen-
CTBUSA C obaA3aTeNibHbIM, XO0TH 6bl BU3yarnbHbIM 06CriefoBaHNEM CTPYKTYpbl BeToHa.
Ana onpepeneHns Npo4yHOCTN 6ETOHOB HEM3BECTHOro cocTaBa, YTo OBbIMHO Tpe-
OyeTcsa npu HaTypHbIX 0bBCreaoBaHUsX, NPUMEHEHNE YrbTPa3BYKOBbIX NpnbopoBs
6e3 Ux TapupoBKM Ha Kybax 13 BeToHa TOro e coctaBa He pekoMeHAyeTCS.

Ecnn nossonsaiT ycnosusa (pasMepbl KOHCTPYKLUMWA, Hanuvume obopyaoBaHWS)
BbINOSTHAKT 0TOOP 06pasuoB 13 6eToHHOro maccusa cornacHo FOCT 28570 ¢ no-
cnegywowmm ncnoitaHnem. OT60p NPpoM3BOAUTCA BbIMUNUBAHWEM U BblGypruBaHMEM
Ha y4yacTKaxX, yOanéHHbIX OT KPaéB N CTbIKOB CTPOUTENbHbIX KOHCTPYKUNI, C YY4ETOM
HaNPsHKEHHOro COCTOSAHNA 6e3 Hanuumnsa apmaTtypbl. Popma obpasuoB Ansa mcnbiTa-
HWA OofmKkHa cooTBeTcTBoBaTh TpeboBaHnam FTOCT 10180. JonyckaeTca npMMeHe-
HMue GETOHHbIX LMNUHAPOB aMameTpom 44...150 mm ona onpeneneHunsi NpoOYHOCTU
Ha cxaTue (BbicoTa 0.8...2.0 guameTpa), Ha pacTskeHne packarbiBaHUeEM (BbicoTa
0,4...2,0 pnameTpa), Ha oceBoe pacTsxeHue (Bbicota 1.0...4.0 gnameTpa). Pasmep
obpasua SOMmKeH NpeBbiaTb pa3Mep KPynHOro 3anonHuTend B Asa pasa (npw uc-
MNbITaHMM Ha CXaTue) U B Tpu pa3a (Npu UCMNbiTaHUM Ha pacTskeHue). MuHumans-
HbI pa3mep obpasua onpegenseT U kKonuyecTeso obpasuos: 4 eq. (npu @ <60 mm);
3 en. (npu 61< @ <80 mm); 2 eq. (npn @ = 60 Mm).

Ha yyacTtke KoHCTpyKuun, raoe 6eToH 4oCTaTOMHO OQHOPOAEH U AedeKToB He 06-
Hapy>XeHOo, (PakTUYecKyo NPOYHOCTb B6eTOHa MOXHO OLUEHUTb BENUYUHOW ocpea-
HEHHOro NokasaHusi MexaHun4yeckoro npmbopa, yMeHbLUEHHOM Ha NPOLEHT TOYHOCTU
aToro npubopa.

MpoyHOCTb 6eTOoHa MOXET BbITb Ppa3HON He TOSMbKO B Pasnu4HbIX 3NeMeHTax, HO
Aaxe B npegenax ogHoro anemeHTa. [pu 3HauMTenbHOM HeO4HOPOAHOCTN BeToHa
BeNMYnHa NPOYHOCTN, BBOOUMOW B MPOBEPOYHBIA pacyeT, NpMHUMaeTCs B 3aBUCU-
MOCTU OT COCTOSIHUSA U YCrOBUI paboTbl KOHCTPYKUMN UK ee anemeHTa. BbiaBneH-
Hble Npu ob6cnefoBaHMM Hauxyglune nokasaTtenu NPoYHOCTU 6eToHa B OOHOWN KOH-
CTPYKLMN UM HA OQHOM ee y4yacCTKe Helb3A MeXaHU4yecKn pacrnpoCcTpaHsaTb Ha BCHO
KOHCTPYKUMIO U Ha Apyrue KOHCTpyKumn obbekta. B BegomocTax gedektos nnm
B cneuuwanbHon Tabnuue cnefyeT ykasblBaTb y4acTKW, HA KOTOPbIX OnpeaeneHa
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NpoYHOCTb GeToHa. JTo HeobxoouMMo ANs nNocrneayluwero geTanbHOro aHanuaa
COCTOSIHUSI KOHCTPYKLNW.

[MPOYHOCTHbIE XapaKTEPUCTUKM OEeTOHAa, MNOMNyYeHHbIE MNPU UCMbITAHWUK, OOSTKHbI
ObITb noaBeprHyTbl aHanmdy (obpaboTke). MNMpoyHocTb 6eToHa B cepumn obpasuoB,
N3BbATBLIX U3 KOHCTPYKUMM M UCMbITAHHLIX A0 pa3pyLUeHus, MPUHMMAIOT: B CEpUM U3
AByx 06pasLoB — cpegHee; B cepumn 13 Tpéx obpasLos — No ABYM HanbonbLlumMm; B ce-
pyn N3 YeTbip€x 06pasLoB — Mo TPEM HanMBOMbLLMM; B CEPUN N3 LLECTM 00pa3LoB — MO
yeTblpeM HaubonblwKnM pesynbTatam, (Npu obpaboTke pes3ynbTaToB UCMNbITAHUA
MNPOYHOCTb MPUHUMAIOT MO OCTaBLUMMCS Nocne oTcemBaHus). Ctatuctuyeckasa ob-
paboTka pe3ynbTaToB MCMbITaHMS NPOYHOCTU GeToHa HepaspyLlaloWmnM METOA0M
npounssogutcsa no metoauke P1.03.042.07[13]. 3HayeHna cpegHecTtaTuyeckon (fen),
HopMaTUBHOW (f, few), M pacdéTHOM (feq, ferq), MPOYHOCTM BETOHA onpeaensTcs no

cnegyrowmm 3aBUCUMOCTAM:
fck

fed="" u fetd = fctk/1,5; (3.2)
fck = 0,8(fcm — t,4,8\ /1 +1/n) ; (3.3)
fctk = 0.213 fek? (3.4)

roe N — KonmMyecTBO Y4aCcTKOB U3MEPEHUM;
twa — KOapbpuumeHT pacnpegenenua CrtoiogeHTa no ISO 2394 npu (n-1) u Be-
poaTHocTn B(-B) = 0,05. Hanpumep, npu n = 10, t,q = 1.836 (cm. Tabn. 3.2)

Tabnuua 3.2 — 3HayeHne koadppuumeHta pacnpepenenuss CrbrogeHTa (tyq)
cornacHo ISO 2394

BeposTHOCTb Yucno ctenenun ceobonbl, v = n-1
@ (-B) 1 2 3 5 7 10 20 30 o0
0.01 3.08 1.89 1.64 1.48 1.42 1.37 1.33 1.31 1.28
0.05 6.31 2.92 2.35 2.02 1.89 1.81 1.72 1.70 1.64
0.01 31.80 6.97 4.54 3.37 3.00 2.76 2.53 2.46 2.33
0.005 63.70 9.93 5.84 4.03 2.50 3.17 2.84 2.75 2.58
0.001 318.0 22.33 10.21 5.89 4,78 414 3.55 3.38 3.09
S — cpefHekBagpaTuyeckoe OTKITIOHEHME crnyYyanHou BenuymHbl, Mla.
S = /Z¥(fci — fcm)? /(n— 1) (3.5)
fcm = )} fci/n (3.6)

3.5. OnpeneneHne NOMOXeHUA N (PU3NKO-MEXaHUYECKUX
XapakTepucTuK apmaTypbl

OnpegeneHne NoNoXeHUs apmaTypbl.

Bce gaHHble 06 apMmnpoBaHMM KOHCTPYKUMIA coaepxaTca B paboumx yepTexax u
AOKyMeHTax 3aBofa-usrotosutens. B 3aBogckvx nacnopTtax M3genun, aktax Ha
CKpbITble paboTbl, KapTax MOOMEPaUMOHHOrO KOHTPOSS, XypHanax apmaTypHbIX
paboT n apyrux matepuanax obbl4HO UMEKTCA AaHHbIE O KONu4ecTBe, AMameTpe U
Knacce apmaTtypbl, CBEJEHUS O ee 3aMeHax, rnepepacyeTrax apmartypbl, CTblKax
CTEPXHEWN, pesynbTaTtax WCMNbITAaHUA CTbIKOB, BESIMMMHE W KOHTposie npensapwu-
TENbHOro HaNpPsHKeHNsa apMaTtypbl B U3genusax, 06 aHkepHbIX YCTPONCTBaX, 3aknag-
HbIX geTansx u T.4.

O6cnenoBaHue 3akntovaeTcsa B cbope M B O3HAKOMIEHUM C 3TUMU JAHHBLIMUI, CO-
NOCTaBNEHUN MX C MPOEKTOM U BbIOOPOYHOM npoBepke (B XapaKTepHbIX MecTax)
dhakTnyeckoro apMmpoBaHus NpoekTHoMy. Ecnn 3aBoackme gaHHble 06 uarotosne-
HUWN N apMUPOBAHUN OTCYTCTBYIOT, @ COCTOAHNE KOHCTPYKUUM Bbl3blBAET COMHEHUE
B Ka4yeCcTBe apMMpoOBaHus, TO NPOU3BOAAT BbIODOPOYHOE BCKpbITUE GeToHa ¢ ObHa-
XeHnem apmatypbl. [Ana BCKpbITUS GeTOHa UCMOMb3yloT MecTa NoBpeX4eHW 3a-
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LLIUTHOIO CNosi, CKONbl 6eTOHa, TPeLLMHbI, PbIXble U NOPUCTbIE YyHaCTKN. 3adonKcu-
pPOBaHHbIE OrosieHNA apmaTypbl, C COOTBETCTBYIOLLNMU 3aMepamMn, NUCMONb3YyHTCA
OS5 XapakTepUCTUKM (pakTu4eckoro apMmmpoBaHus. MecTHoe HapyLleHne 3aLnTHO-
ro crnoss 6eToHa Ha y4yacTke Ao 5-15 cm gonyckaeTcsi B HEKOTOPbIX PaCTAHYTbIX
aneMeHTax UM 30Hax KOHCTPYKUMn. Hanpumep, MOXHO OTOUTb HMXHUA 3aLLUTHLIN
cnon 6eToHa, oronve Ha HebonbLIOM yyacTke pabouyo apMaTypy B cpeHen 30He
He npedHanpshKeHHbIX Banok; B HepaspesHbix Hankax MOXHO BCKPbITb BEPXHIOK
HaJOMOPHYO apMaTypy; MOXHO OTOUTb 3aLMUTHBIN CNOW, OrONNB CTEPXXHU PaCTAHY-
TOro packoca gepmbl; B cepeavHe npofieta nnuTbl MOXHO npobuTtb 6opo3ay B
HWKHEeM 3aluTHOM crnoe 6eToHa Ons 3amepa AvameTpa paboden apmaTypbl U
pPacCTOSAHUA MexXay CTepXHsAMWU. Horga JoCcTaToOMHO pacluMpuUTb TPELUUHY B pac-
TAHYTOW 30HE MpeABapuUTENnbHO HanpsbkeHHon 6anku o apmatypbl. CrioxHee
BCKpbIBaTb NonepeyvHyto apmaTypy (BepTukanbHble XOMyTbl U OTrMbbI). [1ns atoro
Ha OOKOBOW UMW HUXHEWN CTOpOHe Banku npobusatoT 3yOUIIOM ropusoHTanbHble
6opo3abl Ans noacyeTa yMcna BeTBen (Cpe3oB) XOoMyToB. s onpegeneHns Konu-
yecTBa M MecTa OTrMOOB [enatTcs TpU-YyeTbipe BCKPbITUS Ha HWXHEW CTOpPOHEe
onopHon Yyactn 6anku. KonvyecTso apMaTtypbl B KONIOHHaX YCTaHaBMBAKOT CHATU-
eM 3alMTHOro Crosi YeTblpbMs MonepeyHbiMM Bopo3aamu, pacrnosioKEHHbIMU MO
rPaHsAM KONMOHHbI Ha pasHbIX (He 6nmxe 50 cM) YpOBHSX.

UToObl onpegenuTb apMMpoOBaHME B CXKaTOM 3dfieMEHTE, KOHCTPYKLUMIO pasrpy-
XalT Unu packpenngaoT No AfNHE C Lerblo YMEeHbLUEeHUs yeunusa B anemeHTe. [o-
cne obcrnenoBaHMst MECTO BCKPbITMS TLLATENbHO 3a4enbiBaloT, BOCCTaHaBNMBadA
ceyeHue anemMmeHTa. [1ns NnpoBepkn apmaTypbl B CKaTOW 30He ogHonponeTHon 6an-
KM MOXHO cAenaTb BCKpbITME MOMkM B6MM3M onopsbl, rae uarnbaroLlwmn MOMEHT He-
3HaunTeneH, a cxkartaa apmatypa obbI4HO Mo Bcen AnuHe Bankv oanHakoBa.

Mo oaHHBIM BCKPLITUS OenatoT 3CKM3 C YTOYHEHMEM PaCOSIOoXeHUs, KonnyecTsa
N guameTpoB apmatypbl B 6€TOHHOM cedeHun. Mo BHeWHeMy BUAY CTEpPXKHEN
(NMpodomnio BLICTYNOB) onNpeaenatoT Krnacc apMmaTypbl, CTENEHb €e Koppo3uu, cuen-
neHve c 6etoHoM. Npu obcnegoBaHUKM 30aHUI CTapor NOCTPOMKU TPYAHO onpene-
NMNTb XapakTEPUCTUKM CTanu, Tak Kak NMpUMEHSsIBLLIAACA paHblUue apMaTtypa OoTiunya-
eTCs OT COBpPeMEHHbIX KnaccoB. B Takux cnyyasx 6epyT npobbl ctanu aons xmmMuye-
CKOro 1 MeTtannorpauMyeckoro aHanmMsoB M ANA MexaHu4ecknx ucnblitaHmn. O6-
pasubl apmaTypbl Bbipe3aloT B TeX MecTax, rge OHa He BOCNpUHMUMAaET npeaerbHbIX
yCUIvi, a ocTaBLUMECs CTepXXHU MoryT obecneunTb paboTy anemeHTta. MHoraa, B
LensxX YMeHbLUEHUS HanpskeHUa B apmaType, KOHCTPYKUMIO MPUXOAUTCH pasrpy-
XaTb. [loBpexaeHHbI CTepXeHb BOCCTaHaBNUBAKOT NPMBaAPKOW pPaBHOMPOYHOW
Haknagku.

[ANa KOHTPONS TOMWMHBI 3aLLUTHOMO Criost 6eTOHa U HAXOXKOEHUSA B KOHCTPYKLMAX
CTEPXXHEWN, PACMONOXEHHbLIX OTAENBHO, NPUMEHSAIT MarHUTHbIN MeTog, (TOCT 22904).
Hanpumep, namepurtens 3awmtHoro cros M3C-10H. OH yaobeH onga onpegeneHus
HanpasrieHWd, Wwara apmaTypbl U MO3BONSAIOT YMEHbLUUTbL KOSMMYECTBO BCKPbITUN.
OTnM NpnbopomM onpeaensatoT BENNYMHY 3aLlMTHOrO Cosl, a Horga n guameTp oT-
AENbHbIX CTEepXKHEN. [1ns OLEeHKN COCTOSHUA CTbika UNK y3na Hago UMEeTb MX M300-
paXXeHUs B HECKOSbKMX npoekumax. Ho mapka ctanu mMoxeTt OblTb onpegeneHa
TONbKO BCKPbLITUEM U UCMbITAHNEM apMaTypbl.

[ns BbINOMHEHUS NPOBEPOYHbLIX PACYETOB OrnpeaenseTcs pacHeETHoe COnpoTUB-
neHve apmaTypbl N0 OAHOMY U3 rnpeanaraemMblx CNOCOO0B U KOHKPETHOW CUTyauuK:

* ICXOAA U3 Kriacca apMaTtypbl MO MPOEKTHbIM AaHHbIM;

* no pesynbtatam ucnoitaHus (FTOCT 12004) otobpaHHbIX 06pa3sLoB;

* onpejerieHnemM XMMNUYECKOro coctaea ctanu apmaTtypsbl;
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* N0 BHELWIHEMY BMAY — Npodunto apMmaTtypbl (B cny4yae HEBO3MOXHOCTU peanu-
3aumn gpyrux MeTogos).

Mpn ncnbiTaHMm oTobpaHHbIX 06pa3uoB (N=5) pac4EéTHOE CONPOTUBIEHME apMa-
Typbl ONpeaenunTcs:

e onga apmMaTtypbl knacca S240, S400 1 S500:

f n
fya=72= (X1 fouc/1.1)/1.15 (3.7)
» [Ina apmaTtypbl knacca S500 (HeHanpsaraemon) n S800, S1200 n S1400:
f
fya=2%= (21 fou /1.2)/1.25 (3.8)

PacuétHoe conpoTnBneHvne apmaTtypbl NoO BHELWWHEMY BUOY NOBEPXHOCTU crneay-
eT NPUHUMAaTb paBHbLIM:
* ANS apMaTypbl C rnaakov NoBepxHoCTbio — f,4 = 155, 0 Mlla;

* AN apmaTypbl NepPUOANYECKOro npocuns;

» C OOWHaKOBbIM 3axo4oM Ha oboux CTopoHax npodunsa (Tuna “BUHTY) —
fya = 245,0 Mla;

> C pasHblM 3axodoM npocunsa (Tuna “énoyka’) — f,q4 = 255, 0,0 Mla;

> cepnoBuaHbIN npodunb — f,,4 = 315, 0 Mia.

PacuéTHoe conpoTuBrieHMe apmaTypbl CKaTuio NPUHUMAETCHA pPaBHbIMU PacyéT-
HOMY COMPOTUBIIEHNIO HA pacTskeHne n He 6onee 500 MMMa.

B utore gns BbiIACHEHUs DaKTUYECKOro apMUPOBaHUS KOHCTPYKUWMIW COCTaBns-
I0TCA cnegyowme JOKYMEHThI:

a) BeJOMOCTb [1e(PeKTOB, B KOTOPOM YKa3bIBAOTCA MeCTa KOHTPOJTbHbIX BCKPbITUMN,

b) 3CKM3bl BCKPbITUIA, B KOTOPbIX (DUKCUPYIOTCS pacrnoriokeHne apmaTtypbl B 6e-
TOHHOM CeYeHuun, ee guameTp, Krnacc apMmaTtypebl;

C) crneumanbHble KOHTYPHbIE CXEMbI, Ha KOTOPbIX (DUKCUPYIOTCA onpedesieHHble C
MOMOLLbIO cneumanbHbiX NpMbOpoB pacnonoXeHne, KONM4ecTso, AMameTp apma-
TYpbl 1 TOMNLWMHA 3aLLUTHOTO CrOS;

d) npoTokorbl 1 guarpaMMbl pe3yribTaToB MEXaHUYECKUX N XUMUYECKMX UCTIbITAHUN.

3.6. MMpoBepoOYHbIN pacyeT

MponsBoasaT No MeToaukam, ykasaHHbIM B OENCTBYIOLWNX HA MOMEHT obcreno-
BaHNA HOPMaTUBHbLIX AOKYMeHTax. [1pon3BoadaT pacyeT npu: Hanmyuum aedekTos U
NOBPEXAEHUN; NPU USMEHEHUN HArpy3oK; Npu nocnegyroLwlen akcnayatauum nocre
MOAEPHU3aLNN NPOU3BOACTBA WUMN PEKOHCTPYKUMW; MPU U3MEHEHUU cpedbl 3KC-
nnyataumu u T.4. Llenb — obecneyeHne 6e3onacHon akcnnyaTaumMm obbekTa B HO-
BbIX YCITOBUSX.

PacyeTbl no | rpynne MNC BbinonHaoTca Beceraa, a no Il rpynne MNC, ecnu nporu-
Obl M LWUMPMHA pPacKpbITUA TPELWH He NPeBbIWAaoT npeaenbHO OoNyCTUMBbIX, JOmnycC-
KaeTcs He npoums3BOAMTb MPWU YCNOBWUKW, YTO HOBbIE HaArpys3kn He MNPEeBbLICAT HblHE
AeuncTBeyoLme.

[MpoBepke noanexar ceyeHus, umewowme gedeKTbl U NOBPEXOeHUs, a Takke
y4acTKu, rae NnpovyHoCcTb 6eToHa cHuxeHa Ha 20% u bonee.

PacueT BbInonHaeTcs ¢ y4eToMm:

* (pakTMyeckmx Harpysok, pasmMepoB, pacyeTHbIX CXeM N (PU3UKO-MEXaHUYECKMX
XapakTepuCcTUK MaTtepunaros;

* C y4eTOM OedeKTOB, NOBPEXAEHNN N PAKTUYECKOTO COCTOSIHUSA KOHCTPYKLNNA.
Hanpumep: npy MecTHOM NOBpPEeXAEeHUU cevyeHnd — pakTuyeckme pasmepbl ceye-
HUS; NPU Hann4yMm NPOAOSbHbIX TPELWMH MO rpaHuue nosiku n pebpa B TaBpOBOM
ceyeHnn — nosika B pacyeT He BBOAWUTCH; NpU MNOABNEHUU NPOLAOSbHLIX TPeLwuH B
30HE aHKEepOBKM apMaTypbl OHa BBOAUTCS B pacyeT CO CHMKaKLWMM KO3 puumneH-
ToM — 0,5 (cpegHue B cevyeHnn ctepxHun) u 0,25 (kpanHue B CEYEHUN CTEPXKHW); MPU
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OTCYTCTBUM CBSA3M MPOOOSIbHOM CXaTon apMaTypbl C XOMyTaMu (MPOMyCcK XOMYTOB,
nepexer Ha yyacTke CBapKku) — NPOAOSfibHAa cXaTas apmaTypa He y4uTbiBaeTcs,;
NPy NOBPEXOEeHUM NOMepeyHoro cedeHnsa apmMmatypbl Kopposuen Ha 50% un 6onee
NpoJornbHad apmaTypa He Y4YuTbiBaeTCA B pacyeTe; He Y4uTbiBaeTCA U BbICOKO-
NpoYHas NPOBOSIOYHAA apmaTypa Koppo3suvpyoLwasa noa 4eNCcTBUEM XIOPUO0B UNu
noaBep>XeHHast A3BEHHOMN U NMUTTUHIOBOW KOPPO3UMN.

O npegernibHOM COCTOSHUN 0ObeKkTa MOXHO CYyAUTb U MO BHELLUHUM NpU3Hakam, a
MMEHHO: Npu CHWXeHUN npoyHocTn 6eTtoHa Ha 40 % n 6onee (uBeT, CTPYKTYypa, Me-
XaHU4yeckoe BO3[EWNCTBME); COCTOSIHME 30H aHKepOBKM apmaTypbl — MponuTka
HedpTenpoaykTamu, NPoAoSbHbIE TPELUHbI, OTCOeHNe 3alUTHOro cnosi 6eToHa,
Koppo3na apmaTtypbl, AgedopmMaumn 3aknagHblX geTtanen npuv HegocTaToOvHOW
ANWHEe onupaHus; notepe YCTONYMBOCTU CXXaToW apMaTypbl (BbiNydYnBaHUe CTepXx-
HeWn); pa3pbiBbl CTEPXXHEN; HAnNM4yMe TpeLumH — packpbituem 6onee 0,5 MM, nepece-
KaloLWmMX pacTAHYTYI0 U CxXaTylo apMaTtypy (HakrnoOHHble W HOpMarnbHbIE); CMATUE
B6eToHa cxkaToun 30HbI; Aedopmaunn anemenTa (ona narnbaemolx — 6onee 1/50 L,
ANns KoHconen — 6onee 1/25 L).

[Mpn oLeHKe YPOBHSA ONACHOCTU YCTAHOBIEHHbIX e(EeKTOB U NOBPEXAEHUN Y4u-
TbiBalOT cTeneHb nospexaeHHocTn CK u cteneHb HarpyxeHHoctn CK, koTopble
onpenensoT BEPOSATHOCTb HEMPUEMNEMOW CUTYaLMUN - aBapuu, a crieoBaTernbHO U
yuiepba. PaccmaTtpmBaloT NATb YPOBHEW HeEraTMBHbIX MOCNEACTBMA M COOTBET-
cTBylOLWMX YypoBHeN yuiepba (cm. CTh ISO 15686-7):

- ypoBeHb nocnegctauin 0- yuwepb oTCyTCTBYET;

- YPOBEHb NOCNeACTBUN 1 — HE3HAUUTENbHbIN YyLLepb;

- YPOBEHb MNOCNeacTBun 2 — cpeaHnin yuepo;

- YPOBEHb MNOCNEACTBUN 3 — Cepbe3HbIn yLLepod;

- YPOBEHb NocneacTsnn 4 — katactpodudeckun yuiep®.

T.Kk. paccmaTtpuBaeMble hakTopbl UMEKT BEPOATHOCTHLIN XapakTep aTTecToBaH-
HbI cneynanucT onpeaenseT cTeneHb pucka (HM3Kad, cpefHss, BblCokasl, YpesBbl-
YanHO BbICOKas) aHanNU3npysa COBOKYMHOCTb BUAA W ypOBHSA nocreacteun. B kade-
CTBE NpumMepa NpmBedeM HeKOTopble BUAbI NOCEACTBUN:

- CHWKeHune 6e3onacHocTM (HecyLasa cnocobHOCTb, NoXapHasa 6e30nacHOCTb)
- HapyLeHne TpeboBaHUN oXpaHbl 340POBbS (YPOBEHDL LWyMa U T.4.)

- CHWXKEHME 3CTETUYECKMX XapaKkTepuUCTUK (Ka4ecTBO NOBEPXHOCTU U T.4.)

- yBenu4yeHune 3atpaT (POCT TPYAOEMKOCTM TEXHNUYECKOTO 06CNyXMBaHMSA U T.4.)

3.7. OueHKa TeXHUYECKOro COCTOAHMA 06 bekKTa

[Mpon3BoOANTCA UTOroBasi OLEHKa TEXHUYECKOrO0 COCTOSIHUSA C y4eTOM METOLMKM
pasgena 1.5, AaHHbIX NPOBEPOYHOrO pacyeTa 1 aHanusa pesynbtaTtoB obcrneanosa-
HWUS, TOe YYUTbIBAETCA HEe TOSbKO BMA, KONMMYECTBO, HO U YUCOBbIE NapamMeTpbl
aedekta B CpaBHEHUN C HOpMUpPyeMbIMU. Huxe faH BcTpevarowmnnca Habop Heco-
OTBETCTBUN.

|. CocmosiHue ucnpaeHoe (xopouwee) — BbiNonHaTCcA TpebosaHmsa HTL, oon-
FOBEYHOCTb MO CPABHEHMUIO C NPOEKTOM HEe CHWXeHa, HeoBXO0AUMOCTU B PEMOHTHO-
BOCCTAHOBUTESbHbIX paboTax HeT.

Xapaktepuctnka obbekta: 6eTOH — MPOYHOCTb HE HUXE MPOEKTHOM, Ha NoBepX-
HOCTM HEeT TpewuH, CKonos, 6eTOH 3aWunTHOro cnosi UMeeT rnybnHy HenTpanuaa-
uum He 6onee 0,25 pasmepa, aHTUKOPPO3NNHASA 3almMTa He HapyLUeHa.

Il. CocmosiHue HeucnpasHoe (ydoeriemeopumesibHoe) — OOBLEKT yo0OBNETBO-
pseT TpeboBaHnsam HT, HO nMeeT NPU3HaKn CHUXEHNSA OOSITOBEYHOCTH.

Xapaktepuctnka obbekta: 6eTOH — NPOYHOCTb HE CHWXKEHa, Ha MOBEpPXHOCTU
eCTb OTAenbHble PakoBWHbI, CKOSbl, BOMOCSHbIE TPELUMHbI, aHTUKOPPO3MIHas 3a-
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LMTa Ha OTAENbHbIX yvyacTKax HapylleHa, NpPOAYyKTbl KOPPO3UW Ha MOBEPXHOCTU
apMaTtypbl OTCYTCTBYIOT.

lll. CocmosiHue oepaHu4eHHO pabomocnocobHoe (He eanosiHe pabomocrno-
cobHoe) — onacHoCTb OOpyLUeHUs OTCyTCTBYeT, Heob6XOAMMO BOCCTaHOBIEHUE
A05IroBeYHOCTU (SKCnsyaTaLMOHHbLIX CBOUCTB).

Xapaktepuctnka obbekTta: 6eTOH NPOYHOCTb CHWXeHa (go 20%), wenyweHue
rpaHen, MMelTCs BbICOMbl, paspylleHne (OTCroeHue) 3alUTHOro Criosl, Ha BCHO
TONWMHY HENTpanun3oBaH GETOH 3aLMTHOrO Crosi; eCTb Y4aCTKM OrofieHns apmarTy-
pbl, €CTb NPOAYKTbl KOPPO3uMK (YMEHbLUEHUEe nnoLwiaan nonepeyvyHoro ceyvyeHus ap-
MaTypbl He npesbllwaeT 5%), packpbiTUe TPELLUNH He NpeBbiaeT AonycTMMoe 3Ha-
JyeHue, gedopmauum (npornd) obbekTa MeHbLUEe NPeaenbHOrO.

IV. CocmosiHue HepabomocrnocobHoe (HeydoesiemeopumesibHoOe) — He yao-
BneTeopsitoTca TpedoBaHua HT no | n Il rpynnam INC.

Xapaktepuctnka obbekta: BETOH — CHMXKEHMe NpPoYHOCTU Gonee yem Ha 30%,
noBpexaeHne 6eToHa CXaTon 30HbI; NPOAOSIbHbIE TPELLMHbI BOOSb apMaTyphbl, CU-
NOBble TPELLMHbI B 30HE Cpe3a M B CKaToW 30HE, CHUXEHME NioLlagmn nonepeyHoro
ceyeHus apmaTtypbl coctaBnseT 6onee 15%, HapyLleHne CBA3U NPOAOSIbHOM U Mno-
nepeyvHon apmaTtypsbl, npornd 6onee yem Ha 30% npeBbIlLIAET 4OMNYCTUMbIN.

V. CocmosiHue npedesibHoe (npedasapuliHoe) — 0OBLEKT He yAOBMETBOPSET
TpebosaHmam HT[ no NpoYHOCTH, XKECTKOCTU N YCTOMYMBOCTU, CyLLLECTBYET yrposa
oOpyLeHus.

XapakTepHble NpusHaku: cMsATe 6eToHa B CXKaToW 30He, TPELLUMHbI B 30HE aHKe-
POBKM apmaTypbl, packpblTve TpelwmH 6ornee 1 mm, npornbd coctasnseT 6onee 1/50
(ansa narnbaembix anemeHToB) 1 1/25 (ons KoHconen), paspbiBbl NPOAOMBHOM U NO-
nepeyYyHon apmaTypsbl, Bbiy4YMBaHUE CXaToOW apMaTypsbl.

lMocne onpegeneHns TEXHUYECKOro COCTOSIHUS obbekTa paspabaTtbiBaloTcs pe-
KOMEeHOaLMM NO: PEMOHTY C BOCCTaHOBIIEHMEM NapaMeTpOB 3KCnsyaTtaunum u gon-
rosevyHocTu (Il n Il coCcTOAAHME); YCUNEHUIO UMW OFPaAHUYEHUIO YCNOBUW SKCnyaTa-
UMM C nocreayrowmmMm BOCCTaHOBeHneM gonrosevyHoctn (IV coctosaHue); ynane-
HWIO NOAEN M3 30HbI MOPaXXeHNa Npu 00pyLLIeHN 06BbEKTA; OrpaXKaAEHUIO 30HbI; Bbl-
NOSNTHEHWNIO BPEMEHHOIO YCUEHNS; pa3paboTke yCuUneHms nnm gemMoHTaxa odbekTa
(V cocTosiHuMe).

Mpn aHanmse TexHudyeckoro coctosiHusa cornacHo MOCT ISO 15686-7 cnenyet
KnaccuduumpoBaTb pakTopbl onpeaensoLlime ypoBeHb AeeKkTHOCTN, KOTopble noa-
pa3gensiTca Ha cnegyrowme knaceol: A (HavanbHoe KayecTBO anemeHTa); B (kave-
CTBO npoekTnpoBaHus); C (Ka4yecTBO BbIMOSIHEHNS paboT Npu BO3BEOEHUUN KOHCTPYK-
umn); D (napameTpbl BHYTPEHHeN okpyxawwlen cpefpbl); E (napameTpbl Hapy>XHOW
cpeapbl); F (ycnosus ncnonb3oBaHus); G (YpoBEHb TEXHUYECKOrO OBCNYXMBaHUS).

Bonpocbl Ansi caMOKOHTpoOnA

1. HazoBuTe npuynHbl NosiBreHns aedekToB (Ha cTaaun NPoeKTUPOBaHUS, U3ro-
TOBMEHUS, CTPOUTENBLCTBA) U NPEANOXNUTE MEPONPUATUS MO UX HEOOMYLLEHUIO.

2. HasoBuTe NpuYMHbI NOSIBNIEHUS MOBPEXAEHWUIA MPK 3KChnyaTaumm u paspabo-
TanTe NPeAnoXeHus No UX HeAOMYLLEHUIO.

3. OCHOBHbIE NONOXeHMA METOAMKN cOopa MHopMaLmm Npy 06crneaoBaHnN.

4. [lainTe xapakTepuUCTVKy TPELLUMHaM 13 puC. 3.1 1 YKaXXUTE NPUYMHY UX NOSIBIEHMS.

5. Kak onpenenutb NpoYHocTb 6eTOHa No o6pasuam, 0TOGpaHHbIM U3 KOHCTPYKLMN?

6. OueHnTe pesynbTaTbl ONpeaeneHns MpPoYHoCcTM BeToHa HepaspylualoLwuMm
MeTodaMu.
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7. Kak onpegensatoTcs NPOYHOCTHbIE XapaKTepucTuUKU apmaTypbl npu obcneno-
BaHUN?

8. HasoBute cnocobbl onpeaeneHuns nosioxXeHns apmaTypbl B CEHEHUMN.

9. Kakyto npoyHOCTb 6eTOHa MCNONb3YyT B pacdeTe, eCnu ee napaMmeTpbl MeHS-
I0TCS NO BbICOTE CeYeHus (Hanpumep, nocre BO34enCcTBna TemnepaTypbl)?

10. HasoBuTe BHELWHWE NPU3HaKW, CBUAETENbLCTBYHOLME O AOCTMXEHUWN Mpe-
AENbHOro COCTOsIHUSA 06bekTa, U 0BOOCHYNTE UX.
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TEMA Ne4. AMATHOCTUKA OB BEKTOB U3 METAJJIA

MNepeyeHb paccmaTpMBaeMbiX BOMNPOCOB:

4.1. MNpunumHbl nosieneHna gedekToB 1 nospexaeHun (c. 10-30 [18]).

4.2. MeToguka cbopa nHgopmaumm o coctosiHm obbekTa (c. 10-12 [7]).

4.3. XapaktepHble BUabl 4edeKkToB 1 nospexaeHun (c. 45-47 [2]).

4.4. OnpepgeneHve (PU3NKo-MexaHNYeCKUX xapakTepuctuk metanna (c. 15-24 [7]).
4.5. lNpoBepoyHble pacyeThl (c. 8-9 [11]).

4.6. OueHka TexHmn4yeckoro coctosiHma (c. 19-21 [2]).

4.1. MpuunHbI NosiIBNeHus AeeKToB U NOBpPeXaeHUN

lMprymHoOM nosiBrieHns aedeKkToB 1 NOBPEeXAeHUN crefyeT cyuTaTb: KavyecTBO
mMaTepuana, NpoeKTHble ownbkn (B ToM yucne u B HT[), HapyLleHne TexXHONormm
N3roTOBMEHUSA, OTCTYMIEHNE OT MPOeKTa, YCroBus akcnnyartauum (cm. puc. 4.1).

30,0% 26,7%
25,0%
20,0%
15,0% 14,3%
7 0o 0,
12,4% 10,5%
[)

10,0% 6.6%

510% .

0,0% T T T T T

nedekTbl npn NPOEKTHble nedekTbl nedeKkTbl KayecTBo coctas HT/;
BO3BEAEHUY; OLUNBKMU; 3KCM/IyaTaLMu; W3roToB/MEeHWA;  maTtepuana
(cTann);

PucyHok 4.1 — Hacmoma nosieneHusi HecoeepweHcme y MK

OT1oMy cnocobcTByoT U ocobeHHocTn CK M3 meTanna, a MMEHHO: NMOBLILLEHHbIE
TpeboBaHUA K Ka4eCTBY MCXOOQHOro Matepuana u TOYHOCTU UCNOSTHEHUS MPOEKTHO-
ro peweHuns, nockonbky y MK cosgatloTca MyHMManbHble 3anacbkl MO NPOYHOCTM
(BbICOKME 3HAYEHUNSA XapaKTEPUCTUK, NX CTabUNbHOCTb, OAHOPOLHOCTb CTPYKTYPbI);
OTKPbLITOCTb CEYEHUN ANl NPAMOro KOHTaKTa CO Cpefon aKcnnyaTaunn; noBbILEH-
Has 4yBCTBUTENbHOCTb K M0ObIM HECOBEPLLUEHCTBAM, KaK OCHOBHbIX 3/1EMEHTOB,
Tak 1 BUAoB coeagmHeHnsa (6ontoBoe, 3aKnEnoYHoe, Ha CBapke).

KayecTBO MmaTepuana He Bcerga obecneumBaeTcs nNpu BbinfaBke U N3roToBre-
Hun CK. OTO xapaktepusyeTcs MOHWKEHHbIMU XapaKTepPUCTMKaMU OCHOBHOIO W
HannaBneHHOro Metanna, gedekramun, NPUBOLALLMMM K KOHLEHTpaUUn Hanpsxe-
HWIA, YCTanoCTHOMY UK XPYNKOMY pa3pyLLEHNIO.

NMpoeKkTHble OWKNOKN — 3TO HenpaBubHOE onpeaeneHne Harpy3ok U BHYTPEH-
HUX yCunuin, nogdop 1 BbIGOp cevyeHnin AaNEMEHTOB U Y3510B, OTNNYNE (PakTUYecko-
r0 HanpPsHKEHHOro COCTOSIHMS OT PACYETHOro BCrieACTBME HEM3BEXKHOIO YNPOLLEHUS
N ngeanu3aumm pacyETHOM CXeMbl KOHCTPYKUMU, INIEMEHTOB, Y3MOB U OEUCTBYHO-
LLMX Harpy3ok, a Takke HegoCTaTOYHOW U3YyYEeHHOCTU paboTbl KOHCTPYKUUA U Xa-
pakTepa BO34eNCTBUN.

K nedekram npm Bo3BeAeHMM U U3FOTOBMIEHUMU KOHCTPYKLMIA crnegyeTt OTHe-
CTW HapyLeHUsI NPU MOHTaXe B3aMMHOI0o pPacrosioXXeHUst KOHCTPYKUM (CMmeleHne
NPOrOHOB, 3KCLLEHTPUCUTET, Nepenagbl B CTbiKax NOAKPaHOBLIX PebCOB U T.M.), KO-
TOpble NPUBOAAT K MNOSIBIIEHUIO AOMOMNHUTESNbHbBIX, HEYYTEHHbBIX PACYETOM Harpy3ok
N OnHaMmuveckux Bosgencteui. Cioga e MOXHO OTHecTu fedbeKTbl cBapku (B
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YAaCTHOCTM HENOSHLIA NpoBap LWBa), NPON3BOSIbHOE U3MEHEHWE CEYEHUS, pa3Me-
POB CBapHbIX LLUBOB, KONIMYECTBA 3aKNENOK M BONTOB Kak B npouecce M3rotosne-
HWK, TaK 1 B NpoLecce MOHTaxa.

HDedekTbl Npu aKkcnsiyatauum BbI3blIBAOTCSA HEOONYCTUMOWN NEpPerpys3kon KOH-
CTPYKLUMI MpU 3KCnnyaTauuun, HapylleHUneM npaBui TEXHUYECKOW 3KchnyaTauuu:
yaapamu TpaHCNopTUPYEeMbIX rPy30B, UCMOSIb30BaHNEM KOHCTPYKUMA ONA noaBec-
K Br10KOB, onupaHnsa JOMKpaToB, NogbEMA U NepPeMELLEHUS TPY30B NPU PEMOHTaxX
0©e3 COOTBETCTBYIOLErO pacyéta U HEOBXOAMMOro YCUNEHUS, BbIPE3KOW OTBEPCTUN
B anemeHTax CK ansa nponycka KOMMyHUKaLMIA, yoaneHnem CBA3eBbIX 3/1IEMEHTOB.

Bce aTv NpuunHbI NPMBOAAT K NOSBIIEHUIO Ae(EKTOB U NOBpEeXAeHUA B MeTarl-
NNYECKNX KOHCTPYKUMAX. Bce aedekTbl MOXHO pa3genuTb Ha HECKOSbKO rpynmn:

1. OcnabneHusa ceyeHMn (OTBEPCTUSA, MEPEXOrU, BbIPbiBbl). OTO NPUBOAUT K
YMEHbLUEHMIO CEYEHUS ANIEeMEHTA U KOHLIEHTPaLMN HaNPSPKEHUN, YTO CHUXaET He-
CYLLYIO CTOCOBOHOCTL aNeMeHTa.

2. TpewuHbl B MeTanne, nNpeacraBnsaoT ONacHOCTb (Kak TEXHONOrMYeckme, Tak u
CUIOBbLIE), MOCKOSIbKY OCabnsoT Ce4EeHNE 1 Bbi3bIBAKOT KOHLEHTPALMIO HAMPSPKEHWMA.

3. UckpuBneHne Bcero anemMeHTa BCMeaCTBME MeEXaHUYEeCKUX BO3OENCTBUM
UnNn notepe obLuen YyCTOMYMBOCTM Kak B MAOCKOCTU M3rnba, Tak m M3 nroCcKOCTMU.
OTO NPUBOAMUT K BOSHUKHOBEHWIO JOMOSNHUTENBbHbBIX HAMNPSXKEHW, a B Criydae norte-
pY YCTOMYMBOCTM O3HAYaEeT NPeBbILLEHNE KPUTUYECKON Harpy3Ku.

4. AckpuBneHue 4acTu 3NeMeHTa M3-3a MeXaHW4eCcKux BO3OEeNCTBUA N N3-3a
MECTHOWN NOTEPU YCTOMYMBOCTMN C POCTOM NapameTpoB HANPSAXKXEHHOrO COCTOSHUS.

5. PacueHTpoOBKa 3/51eMeHTOB BO3HMKAET M3-3a OLUMOOK MOHTaXa Unun nsrotosre-
HUSI KOHCTPYKUWUW, MPUBOAMUT K MNOSABMEHUIO JOMNOMHUTENBHbIX YCUMWIA B 3fIEMEHTaXx.

6. [edekTbl 60NTOBbLIX U 3aKNENOYHbIX COeAUHEeHUN: ocrabneHuns nnu oT-
cyTcTBUe 60onToB M 3aknénok. OcnabneHns 60NTOBbIX COEOMHEHMI NPOSIBASIOTCA B
npoBopavnBaHum 60nToB. 3aKnénovyHoe coegMHEHNE cUMTaeTCs ¢ AedeKTOM, ecnu
3aKnénkn noTepsann npasusibHy0 opmy, NpUBapuBalOTCs, Cpe3arnTCs.

7. Koppo3usa. OHa npMBOoAUT K OcrnabrieHnto ceyeHusi, eé onacHoCTb 3akrioya-
eTCca B TOM, YTO HEe BMAHO, HACKOSIbKO OocnabneHo ceyeHne. OTO MOXHO onpeae-
NNTb TONBbKO NOCME OYMUCTKN MOBEPXHOCTU OT pPXXaBYMHbl 4O YACTOro MeTanna u us-
MepeHus.

HeobxogmMmo OoTMEeTUTb, YTO BCE HECOBEPLUEHCTBA MOSABNSAITCA Kak No oO0bek-
TUBHbIM, TaK U NO CYOBLEKTMBHLIM MPUYMHAM U, Kak CreacTBme, B UTOore BRMSIOT Ha
9KCNNyaTaumoHHY0 NPUrogHOCTb (CHWXeHMe nokasaTenen, HeobxoaUMOCTb YyCu-
neHuns).

4.2. MeTtopuka c6opa nHcpopmaumm o COCTOAHUM OO BbEKTa

PaboTbl BbLINOMHAKTCS COrMacHO TEXHUMYECKOMY 3a4aHuio, C UCMOSIb30BaHWEM
TEXHUYECKUX CPecTB, C COCTaBIEHMEM CXeM pacnosioXeHns OedeKkToB U rnospe-
XOEHUN C yKazaHNeM UX KONMYECTBEHHbIX XapakTepUCTUK.

TexHunyeckoe 3agaHue onpenensieT uenb, 3agadm n 00bEM BbINOMHAEMbIX padoT
N BKIKOYMaeT BCIO MMeELLYCS MHpopMaumio 06 obbekTe B NOSACHUTENBHOW 3anuc-
Ke O MMelLeMCa KOMMMeKTe MatepuanoB (4aHHble no paboTe cnyxbbl akcnnya-
Taumn, Yyeptexn mapkm AC, KM, KM, yepTexun Ha yCuneHus, Cxembl LeNCTBYOLLNX
N NPOrHO3NPYEMbIX HarpysoK, 30Hbl C HanNU4YMeM arpeccuBHbIX (PaKTOPOB cpeabl
akcnnyaTtauum).

TexHnyeckne cpenctsa UamMepeHus AomkHbl 6biTb aTTectoBaHbl (CTE 8004) mnu
npoBepeHbl (CTB 8003), a ucnonHUTEN MMeTb COOTBETCTBYIOLLYIO KBanudukauuio.
Tun 1 konu4ecTBo NPMOOPOB ornpeaenseTca B KaXaoM KOHKpPeTHOM criydae. Hanpu-
mep: nuHenkn (TOCT 427) v pynetkn (TOCT 7502) namepuTeribHble, LUTaHreHump-
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kynb (FCOCT 166), wyn nameputenbHbii (Ne2 mapka 82202), MarHUTHbINA TONLMHOMEP
(BT — 100HU), yposHu (TOCT 11196), ckoba nHgmkatopHas (TOCT 11098), nyna us-
meputenbHas (FTOCT 25706), Teogonut (Mapka 2T2), Hueenup (Mapka H-05), ynbTpa-
3BYyKOBOM TomnwmHoMmep (mapka YT-93[1), ynbTpasBykoBoW aedektockon (Mapka
X B-5M), BubpomeTp cTpoutenbHbin (Mapka Buct-2), nedekrockon (Mapka Y[2-12),
MUWKPOBOHOBOW TonwuHomep (mapka OTB-03), TBepoomep (Mapka TM-300) u T.4. Ha
nnaHax obbekTa (KOHCTPYKUWMW) HAHOCAT, MWCMOSb3ys YCMOBHble 0O03HaYeHus
(cm. npunoxenue I TKI 45-5.04049-2007 [7]) cxeMbl 4eEKTOB 1 NOBPEXOEHNA N X
KOnM4ecTBeHHble napameTpbl. COCTaBNAT TpU TMNa BEOOMOCTEN pe3ynbTaToB 06-
cneposaHus (Mo gedekrtam 1 NoBpexaeHnsiM, No CBapHbIM, 6ONTOBLIM, 3aKIENOYHBIM
coefVHeHNsIM, NO pa3mMepam cevyeHun anemeHToB). B Begomoctu otpaxatoT ko CK,
ko4 yana, Bug gedbekra, noBpexaeHwe, OfWHbI LUBOB, CEYEHWE 3reMEHTa, 3CKU3,
haKTU4eCKy0 XapaKTepucTuKy, Jonyckaemoe 3HadyeHue napametpa cornacHo MNC[,
npeanoXeHnsa no yctpaHeHuio (Npu HeobxogmmocTtn). dopma BeAOMOCTEN faHa B
npunoxeHun B [7].

MoarotoBuTenbHblE paboTbl BKNOYAIOT: NpeaBapuUTerbHbIN OCMOTP (3HAaKOMCTBO
C 06BEKTOM, NMOMCK JOKYMEHTaUUK, onpeaeneHne cnocoboB AoCTyna K 0ObEKTy C
cobniogeHnem TpebosaHun Th); nogbop M aHanM3 TEXHMYECKON JOKYMEHTAUUN Ha
CTPOUTENbLCTBO, MO 3KCNsyatauuu; rnonyyYeHne n corrnacoBaHne TexsagaHusa (pas-
pabaTbiBaeTCA 3aKa34YMkOM W MPOEKTHOW OpraHusaumen); coctaBneHme pabouen
nporpaMmmbl 0bcregoBaHus (onpeaensatT coctaB U 06bEM paboT, METOAMKA Bbl-
MNOMHEHNA, coCTaB TexHomnornyeckun 6asbl, ycnosmsa GesonacHoOCTU BedeHUs pa-
60T); ocbopmneHne gorosopa (onpeaenseT CPoku n 0693aHHOCTU CTOPOH).

TexHnyeckoe obcrnenoBaHme CTanbHbIX KOHCTPYKLWA COCTOUT M3 obuiero un ge-
TanbHoro obcneposaHusa. Obuiee obcnegoBaHme: AnNs oOLen OUEeHKU COCTOSAHUSA,
COOTBETCTBME MNPOEKTHON AOKYyMeHTaumm O6bEMHO-MNAHUPOBOYHOIO U KOHCTPYK-
TUBHOIO pelleHuns, Buaa, Xxapakrepa Harpy3ok W ycrioBumn akcnnyatauun. Begértcsa
CMNJSIOLWHOW BU3YyarbHbIN OCMOTP C oMKCaumnen Bcex ABHbIX AedeKTOB 1 noBpexie-
Huii. O6Las nrnowane pas3buBaeTcs Ha 30HbI (He Gonee 1000 m?). Ecnu nocne
npoBepkn 25% OAHOTUMHBIX OOBEKTOB HECOOTBETCTBUS HEe YCTaHOBIEHbI, A0oMyc-
KaeTca nepexoanTb Ha BbIDOPOYHbLIN KOHTPOSb Hanbonee HarpyxeHHbix MK. To-
rom obuwero obcnegoBaHms gormkHa ObITb OueHKa obLiero TeXHUYecKoro cocTos-
HUs obbekTa, nsHoca CK 1 MHXEeHEpPHbIX CUCTEM, UX NPUrOLHOCTU K AarnbHeunwen
akcnnyataumn (Npu HeobXOANMOCTU pekoMeHAauun No PEMOHTY) N PeLléH BOMpoC
0 HeOBXOAUMOCTU BbINOSHEHNA AeTarnbHOro (MHCTPYMEHTanbHOro) obcrneaoBaHus.

OetanbHoe obcnefoBaHue MPOBOAMTCA: HA OCHOBaHMM pes3yrnbTaToB 0obLiero
obcnenosaHus; npu otcytcteum MNCL, npu yBennyeHun Harpysok U M3MEHEHUN
YyCNOBWUI 3KCnnyaTaunu; npn Hanndmm anemeHToB unu CK ¢ 3-11 kateropmen TexHu-
4YeCKOro COCTOSIHUSA, Mpu nacnapTtu3aumm obbekTa. [pu ero npoBegeHUM OOKHbI
ObITb peLUeHbl criegyoLmne BonpocChl: BbINOIHEHbI NOAPOOHLIE 0OMepbl 06BHEKTOB,
NX y3roB, 3aMKCUpoBaHbl KONIMYECTBEHHbIE NapamMeTpbl AeeKkToB 1 noBpexae-
HWUA, onpeerieHbl PakTUYeckne XxapakTepUCTUKN MaTepuanoB U Harpy3ok, npoBe-
pOYHble pac4yéTbl, paspaboTaHbl pekoMeHZ4auUn MO PEMOHTY W YCUIIEHMIO KOH-
CTPYKLNA.

4.3. XapakTepHble BuAbI Aed)eKTOB U NOBpeXaeHUn

XapaktepHblMu gedektamu, BAUSIOWMMIN Ha 3KCMnyaTalMOHHY0 NPUrOAHOCTb,
ABNSAOTCA: OTKNOHEHUSI TEOMETPUYECKUX Pa3MepoB CeYeHUs] U MOSIOXKEHUS; pac-
LleHTpoBKa (HeToYHas NMOAroHKa) afieMeHTOB B y3nax; obLlee UCKpUBEHME, OTKIO-
HEHWe MpU MOHTaxe; OTCYTCTBME 3NIEMEHTOB U COeaUHEHUI (CBSA3W, GONTbl, cBap-
ka); OedeKTbl CBapHOro LwBa; AedekTbl GONTOBbIX M 3aKNEMNOYHbIX COEAUHEHUN,

38



AedekTbl aHTUKOPPO3NOHHLIX MOKPbITUA UM MX HECOOTBETCTBUE CYLLECTBYHOLLEN
arpeccumn. XapakrtepHbiMu noBpexgeHnamm MK aBnsaroTcs: paspbiBbl, paspesbl,
Hagpe3bl HECYLLUNX 3NEMEHTOB; 0OLLME N MECTHbIE UCKPUBIEHUS, ocnabnenus 6on-
TOBbIX M 3aKNENOYHbIX COEAMHEHNI; paspyLLeHNE 3aLLNTHbBIX NOKPbITUI N KOPPO3NA
MeTanna; BblHy>XXAeHHble AedopMaL M KOHCTPYKUUIA N3-3a HEpaBHOMEPHOM OCaKu
dyHOAMEHTOB N TemnepaTypHbIX BO34encTBmn. Huxe B KadecTBe npumepa npuBo-
AATCA CXEMbl XapaKTepHbIX AedeKTOB U noBpexaeHun. [NonHbin nepeyeHb Cxem
AaH B pasgene 7 [7].

Tabnvua 4.1 — Bugbl xapakTepHbix edEKTOB 1 UX NpegeribHble OTKNOHEHUS

HaumeHoBaHue aedekTa Ockn3 gedekra
Aed ped MpenenbHble OTKIIOHEHUSA
UKW NoBpexaeHus NN NOBPEeXAeHNS
BbIrnbbl (KpMBU3HA) KOMOHH, fx (f;) = 0,0013 H, HO He
ornop 1 cBA3en mexay - fx (fy) 6onee 15 mm (H — paccTosiHue
KonoHHamu B nniockocTu (fy) MeXay ToYKamm
1 13 nnockocty (f,) 3aKkpenrieHus)
PaspbiBbl UM OTCYTCTBUE
3NeMEeHTOB PeLUETKN opee___
P o anemenTa 4 He ponyckatoTcs
(packocoB) CKBO3HOM ~
KOJSTOHHbI 1 oepmbl
/\’
Tpy6onposoa
Bbipesbl B nosicax O/_LP_ He nonyckatotcs
N CTEHKE KOMOHHbI y
Bbipe3
/\,

MecTHas noTepsa yCTon4MBoCTH
CTEHKW B MecTax nokanbHOro
OEeNCcTBUSA Harpysku

He gonyckatotcs

MecTHaa noteps
yCTON4YMBOCTU

TpewmHbl B hacoHkax pepm

He gonyckatotcs
N CBapHbIX LLBaX

Bbirv6 oTaensbHOro anemeHTa
cdepmbl B nnockocTy (f,) \\ fy< 0,%013|, fylé 0,0013,
v 13 nnockoctw (fy) < WS \ < HO He bonee 15 MM

PacueHTpupoBaHue ocen
CTepXXHen dhepm B y3nax.
PacueHTpupoBaHue ocen
NPUMBbIKaHNA CBA3EN

e<3 Mm
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K o6wmm HecoBepLueHCcTBaM arieMeHToB (CM. Tabsn. 4.1) OTHECEM: BbIrMObI, pas-
PbIBbl, BbIPE3bl, MECTHYIO NOTEPK YCTOMYMBOCTU, TPELLMHBLI B (pacOHKax 1 cBapHbIX
luBax, BbirMb6 OTAENbHOro anemeHTa depmbl M3 MIIOCKOCTU, pacLEHTPOBKA OCeEn
CTepxHen dpepM B y3rax, CMeLleHne onop NInUT MOKPbITUS U NPOroHOB OTHOCWU-
TenbHO Ocu y3na epmbl, CONMKEHNE CTEPXKHEN PELUETKN C BEPXHUM MOACOM, MO-
FHYTOCTb Y3J10BbIX (DACOHOK, CMeLLeHNe OCen BEPXHETO N HMXKHEro NOSCOB pepMbl
B MflaHe, MeCTHble NOrmbbl MOSOK YrofikoB, TaBPOB, LUBENIEPOB; OTKIOHEHNE CTOEK
doHaps U poHapHbIX NaHenewn oT BepTukanu, NPO6OUHbLI N BbIPE3bl B CTEHKAX U
nofnKax 3N1EMEHTOB, NMOMHYTOCTU U BMSATUHbI CTEHOK, NEPEKOC unm rpmboBnaHOCTU
MONOK, UCTUPaHUE BEPXHEN MOBEPXHOCTU FOSTIOBKM KPAHOBOrO pesnbca, BbIKOMbl U
N3MIOMbl B TOfIOBKE M MOAOLIBE pPefnbCa, YCTaNnoCTHblE MOBPEXOAEHUS B BEPXHEN
30HE CTEHKM U pébpax XECTKOCTW, CBapHbIX MOAKPAHOBbIX 6arnok, paspyweHue
CBapHbIX LLUBOB KpenmeHnsa NnoaKpaHoBbIX 6anok K KOfIOHHaM.

Koppo3noHHble noBpexaeHUA. [1oBEepXHOCTb ouvnwaeTca MeTanndeckomn
LWETKOW. YoanaTb HepaspyLlleHHOe NOoMMEPHOE NOKPbITUE C OTAENbHbIX Y4aCcTKOB
cnegyert rpu yCcrnoBun ero BOCCTaHOBMNEHUS. 3MepeHne TOLWMHbBI NOBPEXOAEHHOIO
KOppO3nen arieMeHTa BbIMOSHAT HE MeHee YeM B TPEX ceveHusax (no 8-10 msme-
PEHUN Npu cnioLwwHon koppodnn n 20...30 namMepeHnin Npu S3BEHHON KOPPO3nN).

Tabnvua 4.2 — Bugbl koppo3uun 1 e€ npegenbHble 3HaYeHus
HavmeHoBaHWe Byaa KOppo3uu Ockns MpegensHoe 3HavyeHne

IMAAAAAAAAAAAAAAAAAAAAAAAAAAN
200030%0%0 2030303020000 %0 0T 0 5000 e e Le 0 2 e 2000 % %"
X

03 .. / A XS 00,04
A
B R R R B3

MaTHamn (HepaBHOMepHas) ;7///////////////////

A3seHHas

CnnowHas He ponyckaetcsa

He ponyckaetcsa

h; <0.5 MM, d; < 2 Mm

4
TouyeyHas (MUTTUHroBas) M‘ d=<0,1mMm
| 7
2
MexkpuctannutHaga V //:;A{z/’l‘ / J". //. He nonyckaeTcs
X s 7 i

X/ ORI 7 2K

LLl,eneBaﬂ N KOHTaKTHaA

Koppo3unoHHoe pacTpeckusaHue ,7 "7/// ’,:/,/ He [onveKkaeTes
M KOPPO3NOHHAs YCTanocTb ///}};; /// j Aony

OnpenensitoT CpeaHIo CKOPOCTb KOPPO3UKM OOHOTUNHOM FPYNMbl KOHCTPYKLMIA:
v, =% = Zha/ng _ Bto=t)/ng _ Eltat3$)=tl/n (4.1)
D D D D
YuntbiBaeTCA CPOK AKCnsyataunm KOHCTpykumm (D), CHXeHne TONLWKUHBI KOppo-
3upytoulero anemenTa (As), KONMYECTBO U3MEPEHUN (ns), cpeaHee 3HayYeHue Ton-
LLIMHBI HaYanbHoM (t) 1 NOBPEXAEHHOW KOppo3nen (t,,) anemMeHTa ¢ y4€TOM cpeaHe-
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KBagpaTM4YeCKoro OTKIMOHEHUS udMmepeHun (S). Bnabl KOPpPO3MOHHOIO paspyLueHus
JaHbl B Tabnuue 4.2.

MoBpexaeHns N gedeKTbl CBapHbIX COEAVMHEHU CBA3aHbl Kak C HapyLleHUsMu
TEXHOMOrMM CBapKu, OTCYTCTBMEM KOHTPOMSA KayecTBa, Tak U C HapyLLUEHWEM YCITOBUN
akcrinyatauun. K HAM OTHECEM: HECOOTBETCTBME Pa3MepOB LUBA NPOEKTHO-CMETHOW
AOKyMeHTauun, niobble TpeLmHbl, HenpoBapbl, HanmblBbl, HAaTEKW, He3aBapeHHble
KpaTepbl, CBULLIA, NPOXOrK, CKOMMEHNS BKNOYEHUI, nogpesbl 1 T.4. (cM. Tabn. 4.3).

Mpn obcnegoBaHnn LWBOB MPOU3BOAAT 3a4UCTKY, BHELLHUIA OCMOTP, U3MepeHue
BbICOTbI KaTeTa, AMWNHbI, ONpeaesnisoT Henposap, BKIIOYEHUS, BHYTPEHHUE TpeLu-
Hbl. KOHTpONb HenpoBapa BbIMOMHAIT 3acBepriuBaHnemM oteepctus (d = 8 mm) no
ocu wBa, npoTtpasnueaHnem 20% pacTBOPOM a30THOW KUCNOTbI U OCMOTPOM Mpu
nomMoLLM nynbl. TpeLwmHbl, He BbIXOASALWME Ha NOBEPXHOCTb, KOHTPONUPYIOT Hepas-
pyLlarowmmMmm Metogammn KoHTpons: ynbTpasBykoBbiM (TOCT 14782), marHuTono-
powkoBbiM (TOCT 25225), metogom peHTreHorpacgpumn (CTb 1428). YacTb HecooT-
BETCTBMI MO CBapHbIM WBaM aHa B Tabnuvue 4.3.

Tabnvua 4.3 — XapakTepHble gedeKTbl 1 NOBPEXAEHNA N onyCTUMbIEe AedeKTbl
LLBOB cBapHbIX coegnHenmn no FOCT 23118

HanmeHoBaHue Xapaktepuctuka gedekros Ronyctumeie pegpexTel
nedekroB Nno pacnosioXkeHuto, hopme n pasmepam no YPOBH5AM Ka4SCTBA
BbICOKMI| cpeaHui | HU3KMI
TpelwmHbl TpelmHbl BCeX BUOOB, pa3MepPoOB U OpUEHTaLMK He gonyckaetcs
MakcumanbHas cymmapHaga nnowais nop ot
nowaam npoeKkLummn LLBa Ha OLleHOYHOM y4acTke* 1% 2% 4%
MakcumanbeHbIn pasMep OANHOYHOM NOpPbI:
opet v NOPUCTOCTL | ™ oy 080Nt WOB d<0.2S |d<0.255 | d<0.3S
YrnoBowu OB d=<0.2K | d=0.25K|d=<0.3K
Ho He Gonee 3 MM 4 Mm 5 MM
MakcumanbHas cymmapHas nnowaib CKonneHns
nop oT nnowaan nedeKkTHOro yyacTtka Lwea** 4% 8% 16%
MakcumanbeHbIn pasMep OANHOYHOM NOpPbI:
Ckonnexwue nop CTblkoBON LWIOB d<0.2S | d=<0.25S|d=<0.3S
YrnoBowu OB d<0.2K | d=0.25K|d=<0.3K
Ho He Gonee 2 MM 3 Mm 4 MM
PaccTtosiHne mexay CKonneHnamm L=12t L=12t | L=12t
OnvHHble fgedekTbl He gonyckatotca
KopoTkue gedexTbl
MazoBble nonoct |  CTbIKOBOW LLIOB h<0.2S | h<0.25S | h<0.3S
CBULLM Yrnosow woB h<0.2K | h<0.25K | h<0.3K
MakcumanbHbIN pasMmep rasoBou NosiIoCTr
M cBULLA 2 MM 3 MM 4 MM
OnvHHble gedekTbl He gonyckatotca
KopoTkue gedexTbl
gﬂ(ﬂ?o'f::;z CTbIKOBE)VI LwoB h<0.2S | h<0.25S | h<0.3S
Yrnosow woB h<0.2K | h<0.25K | h<0.3K
MakcumanbHbIM pasMmep BKIYEHUs 2 MM 3 MM 4 MM
lNMrnoxoe Bo306HOB- |MecTHas HEpPOBHOCTb MOBEPXHOCTY LLBA H Honyc-
€ gonyckaeTcs
NeHWe ropeHns oyrv |B MecTe NOBTOPHOrO 3aXKnraHng ayru KaeTtcs
Oxor, onnaBneHne [MecTHble NOBpeXAEeHWs BCNeacTBUe bes ucnpasneHus
MeTanna 3aXuraHus oyrv BHe LWBa He JornyckaeTcs
Bpbisrn pacnnas-  |[Mpununwme 6pbi3rM K NOBEPXHOCTM MeTanna To xe
NEeHHoro Metanna

CocTosiHMe 3aknénok, 6onToB HOpManbHOW NPOYHOCTU N BbICOKONPOYHbLIX 60n-
TOB KOHTPOSIMPYIOT NPOCTYKMBAHMEM MOSIOTKOM, BU3yanbHO unu wynom. Hambonee
XapakTepHble AeeKTbl Taknx COeaUHEeHn npueeaeHbl B Tabnvuax 4.5 n 4.6.

41



Becbma cepb€3HbIiM AedeKkTOM SBMAETCA NOABIEHNE XPYNKUX TPELLMH, KOTopble
NOABNAIOTCA BHE3anHO NPU HU3KUX YPOBHSAX HaMNpsXXeHUW B MeTansie, CBapHOM
LUBE, B OKOJSIOLLOBHOM 30HE. VX nosiBrnieHne crnefyeT CBA3blBaTb C TeMMepaTypomn
(Mpy CHWXeHuU TemnepaTypbl YMEHbLUAKTCSA MIIAaCTUYHOCTb U BA3KOCTb CTanu, a
CKIMOHHOCTb K XPYMNKOMY pa3spyLleHu0, OCOOEHHO y KMMALWENn cTanu, Bo3pacTaer);
XapakTepoMm HarpyxeHus (yaapHble Harpyskum — CocoOCTBYIOT pas3BUTUIO MMMYIIbC-
HbIX HanpskKeHun 6e3 npoTekaHus penakcaumm HanpshkKeHWn, a Uuknmyeckue —
HaKOMMEHMUIO MUKPOTPELLUUH); Hannyne KOHLEHTPaTOPOB; KayeCTBO cTanu (TexHo-
norna U3roToBreHns, Hanndme gocdopa, cepbl, a3oTa, BoOLOpoLa U yrrepoja co-
aepxaHuem 6onee 0.16%, yBenuyeHve TOMWMHbI NPOKaTa); TUMOM COEAUHEHUS
(cBapHble WBbLI C gedeKkTamu, KOTopble SBISATCH KOHLEHTpaTtopamu); KOHCTPYK-
TUBHblE (hbakTopbl (pe3kue nepenagbl CEYEHUI, HannumMe OTBEePCTU, CONMMXKeEHNe n
nepeceyeHne CBapHbIX WBOB U T.4.).

XapakTtepucTtuka matepuana, Hanmume CKpbITbiX AedeKTOB N NOBPEXOEHUN U UX
KONM4YeCTBEHHAsi XapaKTepucTuKa KOHTponupytoTcsa npnbopamu:

* AedekTbl cBapHOro wea: kanunnspHeln metod no NOCT 18442 ¢ ucnonb3oBa-
HUEM KanunnsapHOM XUAKOCTU, pagnauunoHHbin metog no NOCT 7512 — npocBeyn-
BaHWEM PEHTIEeHOBCKMMU flydaMu uUnv ramma-nyyamu; ynbTpasByKOBOM METOA Mo
FOCT14782 — BO3OENCTBMEM HaMNpaBfiEHHOro My4yka BbICOKOYACTOTHLIX 3BYKOBbIX
konebaHun Yactoton 0,8-2,5 MI'y — gedekrockon Y[2-70; meTtoa MarHUTOMNOPOLL-
KOBOIO KOHTPOJIsi, BUXPEBO-TOKOBbLIN MeToAa- Aedekrtockon MAL-8; meTog mMarHWUT-
Hon namaTtn metanna no NOCT P52005-2003;

* CKpblTble AedeKTbl: NPOCBEYNBAHNE NOHUIUPYIOLLNM U3MTyYEHNEM — NepeHoC-
Hbln peHTreHoBckun annapat P4 200-C; akyctnyecknn metog — 3ByK 203M (me-
Toa cBoboaHbIX KonebaHui), 3Byk-107 (MeToq pe3oHaHCHbIX nameperHnn), Y[2-70
(ynbTpasByKoBOW MeTOL).

Tabnuua 4.4 — XapakTtepHble 4edeKTbl 1 NOBPEXAEHMS 3aKNenoYHbIX COeANHEHNI

HanmeHoBaHue gedekra unm
Acku3 gedeKkta unuv noBpexaeHuns [NpenenbHble 3Ha4YeHUA
noBpexgeHus ped PEXA pea
£\ £\
TpelwmHOBaTOCTb rONIOBKN
He ponyckaetcs
3aKnenku Aoty
\
TpeLLI,VIHOBaTOCTb
A S
3apybka ronoBKM 3aknenku as2 Mm
L\ \)
ManomepHas i f
" ﬁegogg)oa MJ1IeHHas a<0.05d
P b<0.05d
roryioBKa 3akmerkum
\) o
© J)
BeHumnK BOKpYr ronosku 15vmsa<3 mMm
3aKnenku b<3 MM
O T
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Mpogomkenne Tabnuupl 4.4

YN S JA\
[poxaHue nnu nepemelleHmne
rOfIOBKW 3aKrenku nog yaapom H

o nyckaetcs

MOJI0TKa Maccomn © Aoryckaetc
o1 300 po 400 r

|\ Y

3apy6bka

Yy Jany
3apybka NoBEpPXHOCTH § He monyckaeTcs
MeTanmna nakeTta o0XXnMMKomn T T

\ \

Ja\ Ja)
CwmelleHne ocu rofnoBKu s B s a<01d
3aKIIernKn ¢ OCU CTEPXKHS -

i/ U/
HenonHoe 3anonHexue 1 ) [ d
NoTamHOW 3aKnenku no | a<0.1d
AnameTpy rorioBKu

(N (N

Tabnuua 4.5 — XapaktepHble AedeKTbl 1 NoBpexaeHns 60NToBbIX CoOeANHEHWN

HanmeHoBaHue gedekTa
NN NoBpeXaeHns

Ockn3 gedekTa Unm NoBpexaeHns

MpepenbHble
3Ha4eHus

TpeLlnHbl HanpsKeHUS:
1 — kpyroBsas Ha paguyce nog
ronoskon 6onTa; 2 — Ha ONOPHOWN
MOBEPXHOCTU rofnoBku; 3 — Ha pebpe
LIeCTUrpaHHUKa; 4 — B NPOAONbHOM
HanpasneHuy; 5 — B nonepeyHom
HanpaBneHun; 6 — nonepeyHas
Ha TopLe rofoBKK

He ponyckatotca

CoepguHeHue Ha

B6onTtax 6€3 KOHTPONNMPYEMOrO HATSXKEHUSA

Ha ronoBke 6onTa oTcyTcTBYeT
3aBofcKass MapKNpoBKa,
obo3HavatoLlas knacc
Npo4YHOCTKN BonTa

Kneiimo usrotosutens

He ponyckaeTcs

Moga rankon Tpu n 6onee Kpyrmbix
warnbsbl no NOCT 11371

He 6onee ogyx
Lwand nop rankown
1 He bonee ogHoOM
non rofioBKow
oonTa

N36bITOK nnn HegocTaTok B pacno-
NOXeHUN Hape3aHHoW YacTu 6onTa
OTHOCUTENBLHO KpanHero anemMeHTa
CO CTOPOHbI rankun 1 BbICTyNatoLLEN
4yacTu CTepxHsi bonTa

a<0.5t,b=23Mm
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Mpogomkenune Tabnuubl 4.5

CoefHeHWe Ha BbICOKOMPO4HbIX 60MTax ¢ KOHTPONMPYEMbIM HATSHPKEHUEM

Ha ronoske 6onta oTcyTCTBYET
3aBOACKas MapKMpPOBKa BPEMEHHOMO
CONPOTUBMEHNS, KNENnMOo
npeanpuaTUS-N3roToBUTENS,
TOBapHbIN 3HaK, YCNOBHOE
0603Ha4YeHne HoMepa nnaBeku,

a Ha bonTax KnMMaTU4ecKoro
ncnonHeHus XJ1 (no MOCT 15150) —
Takke n 6yksbl 'XJT

Kneimo narotosutens

3Hak Knacca npo4HoOCTH ‘

(L1 LLlyn TonwmHo

3a3opbl Mexay aetansamu 0,3 MM He JomKeH

anemeHTamm
u_u coeIHEeHUn

/"C[_
COBMHEHNIA = \_‘ NnpoxoanTb MexXay
[ ]

Lanbbl noa rankomn
WITN TONOBKOWN
T 7 oonTa

Mop rarikon aBe n 6onee wanbbl

‘ ‘ He 6onee ogHomn
| |

MmeroTcs xapaKkTepHble HECOBEPLLUEHCTBA U Y 3NIEMEHTOB Kapkaca (CM. Tabn. 4.6)

Tabnuua 4.6 — [lonycTumble OTKIMOHEHUS PacronoXeHns 1 opMbl KOHCTPYKLINIA
no TKM 45-5.04-49 [7]

Donyck, Mmm
OTKNOHEHWST pacnonoXeHnst 1 opmbl
KOHCTPYKTUBHbIX 3EMEHTOB OpHoataxHbie | MHoroaTax-
34aHng Hble 30aHus
KonoHHbI 1 onopbl
OTKNOHEHNSI OTMETOK OMOPHbIX MOBEPXHOCTEN KOMOHHDI
1 Onop OT NPOEKTHbIX 5 5
PasHOCTb OTMETOK OMOPHbIX MOBEPXHOCTEN COCEAHNX
KOMOHH 1 onop Mo psay u B nponeTte 3 3
OTKNOHEHME OCeNn KONMOHH U Onop OT pa3buBOYHbIX
0oCen B OMNOPHOM CeYeHUN 5 5
OTKNOHEHWE Ocer KONOHH OT BepTUKanu B BEPXHEM CeYeHUM
O551 OOHO3TaXHbIX 30aHUI UM OTKIMOHEHWE OT COBMELLLEHNSA PUCOK
reoMeTpuYecknx ocen KONMoHH B BEPXHEM CEYEHUN C pycKamu
pa3bMBOYHbIX OCEN A1 MHOFO3TaXKHbIX 34aHWUIA NP OSTMHE
KOMNOHH, MM:
Oo 4000 - 12
Cs. 4000 pgo 8000 BKn. 10 15
Cs. 8000 go 16000 Bkn. 12 20
Cs.. 16000 go 25000 BKn. 15 25
Cg. 25000 go 40000 Bkn. 20 -
Pa3HOCTb OTMETOK BEpXa KOMOHH KaXKaoro sipyca - 0,5n+9
Crtpena npornba (KpuBM3HA) KOSTOHHLI, ONOPbI U CBA3W MO KOSTOHHaM 0,0013 -
OAHOCTOPOHHMI 3a30p MexXAay pe3epoBaHHbIMM NoBepxHOCTsiMM |0,0007 nonepeyvHoro pasmepa
B CTbIKax KOMNMOHH CEeYeHM1s KOJTOHHbI
®epmbl, purenu, 6anku, NPOroHbI
OTKNOHEHME OTMETOK OMOPHbIX Y3M0B OT NPOEKTHbIX
O519 OAHO3TaXHbIX 34aHUI UM Pa3HOCTb OTMETOK Bepxa
CMEXHbIX puUrenemn ans MHOrosTaXHbIX 30aHuin 10 15
CwmeleHune gepm, 6anok, purenen ¢ ocen Ha oronoBKax KOMOHH
N3 NNOCKOCTU pambl 5151 OOAHO3TaXKHbIX 34aHWUIA UMM OCU puyUrens,
©anku ¢ OCcK KOMOHH AS18 MHOMO3Ta)KHbIX 3a4aHUN 15 8
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Mpogomkenune Tabnuupbl 4.5

0,0013 gnuHbI

Ctpena npornba (KpnBM3Ha) MeXay TOYKaMun 3akpenseHns 3aKpensieHHo- i
CKaTbIX y4acTKoB nosica chepMmbl, 6anku n purens ro yyacrtka, HO
He 6onee 15

PacctosHne mexay ocamm CK no BepxHMM nosicam mMexay
Toukamu 3akpenneHusa ana O3 unun pacctoaHue mexay 15 10
ocamu purenen n 6anok B cepeanHe nponeta ana M3

0,001L, Ho He
Pa3HocTb OTMETOK Bepxa purens no ero KoHuam -

6onee 15
OTKNoHeHWe CToek oHapsi U (PoOHAPHbIX NaHenemn oT BepTMKanum 8 -
OTKNOHEHME OCEN HUKHETO U BEPXHErO NOSICOB hepm 0,004 BbICOTHI i
OTHOCUTENBHO Apyr Apyra (B nnaHe) depmbl
PaccTosiHne mexay nporoHamu 5 -

OTKNOHEHNe OT CUMMETPUYHOCTU onupaHus epmbl, 6anok,

10 -
purens (npy gnuHe nnowaam onvpaxHus 50 mv n 6onee)

4.4. OnpepeneHuve pU3NKO-MeXaHNYECKUX XapaKTepPUCTUK MeTanna

[Ans BbINONHEHUSA NPOBEPOYHbIX pacyeToB HEOBXO4MMO 3HaTb (PU3NKO-MEXaHU-
YecKkne xapakTepuCTUKU; NMPOYHOCTHbIE XapaKTEPUCTUKM (Npenen TekyyYecTu, Bpe-
MEHHOE COMpPOTUBIIEHNE), NNACTUYHOCTb (OTHOCUTENBHOE YASIMHEHUE U CYXEeHue),
CKIMOHHOCTb K XPYMNKOMY paspyLUueHuto (BenvyuHa yaapHOW BA3KOCTU MPU pasHbIX
TemnepaTypax), cBapuBaemMocCTb. B ntore onpegendatoT mapKky ctanm (unn ee aHa-
nor cornacHo gencreytowemy THITA Ha nocTtaBky meTanna).

XapaKkTepuCcTuKn MOXHO onpenenuTb No pabounm YepTtexam, cepTudukatam Ha
MeTans, a Takke no OencTBOBaBLUMM Ha MoMeHT cTtpouTtenbctea THIA. lNpu oT-
CYTCTBUW LOKYMEHTOB, Hannumn gedekToB MeTanna (paccrnomn, Xpynkne TpeLunHbl),
NOBPEXAEHNN, CBSA3AHHbBIX C KAYeCTBOM MeTarsnna, npu HeobxoanMMocTu onpeaene-
HUSA pe3epBOB NPOYHOCTU OHWU onpeaensatTca nadopaTopHbIM METOAOM Mo obpas-
uam, n3batbim n3 CK. BbINOMHAKT XMMUYECKMIA aHanu3 MeTarnna n MexaHu4yeckmne
NCMbITaHWS.

Xumuyeckun aHanui. OnpegensieTcs cogepxaHuwe yrrepona, KpemMHud, map-
raHua, cepsbl, poccopa, azota (onsa yrnepogncton ctanu), 4oNOSTHUTESNTbHO XpOMa,
Hukens, mean (ona HuskonermposaHHow ctanu). OToop npob (CTpyxkn) BeAyT Mo
FOCT 7565.

[MoBEPXHOCTL yyacTka ouullaeTcss 40 MeTannuyeckoro brecka, ceeprneHue Bbl-
MNOMNHAIOT Ha BCIO TOSLLUMHY NpoKaTa, CTPYXKa nepemMeLLmBaeTcsd, NakyeTca U MapKu-
pyeTcs. Bbolbop y4acTKoB — B cpeHen TpeTu no LUMPUHE 3fIEMEHTa, B TPEX MecTax
MO ASIMHE KaXaoro anemeHTa. Macca rotoBon npobbl 4ormkHa ObiTb HE MeHee 50 rp.

[onyckaeTca XMMUYECKUA aHann3 BeCTU MeTogoM (POTOINEKTPUYECKOrO Crnek-
TpanbHoro aHanu3a (FTOCT 18895) m meTogom cnekTporpaduyeckoro aHanusa
(TOCT 27809) Ha TemnneTax (obpasuax Co LWANGOBAHHOM NOBEPXHOCTLH) CMOT-
pute Tabn. 4.7

MexaHn4yeckue UCNbITAHUA: Ha pacTskeHue (nNpeden TekyvyecTn, BpeMeHHOoe
COMpPOTUBIIEHNE pPa3pbIBY, OTHOCUTENBHOE YANMHEHME U CYXXEHWNE, Ha yOapHbIA N3-
mb c onpeageneHnemM ygapHoun BsaskocTtn). OTb6op npob npomnsBoguT 3akasudmk (co-
rMacHO 3alaHUI0) B MEHEE HarpyXeHHbIX cevyeHnax. 3agaHue OOIMKHO codepXaTb
nopsgok n ycnosua nposedeHus (nepedveHb THIIA), nepevyeHb MecCT, Cnocobbl
YCUNEHUs aNeMeHToB (Mpn HeoBXO4MMOCTH), CXEMbl Kapkaca, KOHCTPYKUUA U y3-
N0OB C YKa3zaHneM MecT oTbopa.
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O6pasubl oTOMpaloT ANa Kaxaon naptmm metanna (K napTum OTHOCAT: BUA, Npo-
KaTa, TOMLWMHY BXOOAWMX B COCTaB OO4HOTUMHbLIX anemMeHToB CK ogHon odepeam
cTpouTtenbcTtBa). O6bem naptTum He 6onee 50 O4HOTUMHBLIX OTNPABOYHbIX ANIEMEH-
TOB 0ob6uien maccon He 6onee 60 T (ecnn 3TO NPOCTON NPOKaTHLIM NPodunb, TO 4O
250 OAHOTUMHLIX OTNPABOYHbIX ANIEMEHTOB), CM. Tabn. 4.7.

Tabnvua 4.7 — Yncno npoBepsieMblx anemMeHToB, Npob 1 obpasuos

UnCno 3neMeHToB Yucno obpasuos 1 npobd
Bup nenbiTams npoBepsieMbIX B NapTum
W3 aNemMeHTa | BCEro M3 napTum
X1UMUYECKUN aHanus3 3 1 3
McnbiTaHue Ha pacTshkeHue 2 (10)° 1 2 (10)!
McnbiTaHne Ha yaapHYH BSI3KOCTb 2° 3’ 6°
OtnevaTok no baymaHy 2 1 2

1. [Ins onpeaeneHus no pesynbratam cTaTucTnieckorn o0b6paboTkm 3Ha4YEeHNIN UCTIbITAHUA.
2. [Ina nposepsiemon TemnepaTypbl U ANs UCMbITAHUSA NOCEe MEXaHNYECKOro CTapeHus.
3. na CK 1 n 2 rpynn no CHul 11-23 13 kunswen ctanu TonwmHon 6onee 12 mm npum
onpegeneHny pacnpegeneHns CEpPHUCTbIX BKMOYEHU cnocobom oTnevarka.

[lonyckaeTca He NPOBOAUTL MUCMbITAHUS CTanu, eCrn: HanpsbkeHue B ctann me-
Hee 165 MTlla, ans CK tpetben rpynnbl (Tabn.50 CHUIM11-23) npu pacyeTHON TEM-
nepatype Bbiwe -30° TO Xe 4yeTBepToMn rpynnbl — Bblwe -40° 10 Xe 3 n 4 rpynn —
Bbilwe -65° n ycuneHmnn 6e3 ceapku, npu ycrnosmm 4to CK yxe akcnnyatunpoBanach
HEe MeHee Tpex ner.

Pasmepbl 3aroToBOK OOMmkHbl obecnevnBaTb BO3MOXXHOCTb W3roTOBIIEHUS MpPO-
nopunoHanbHbIX 00pa3uoB Ans ucnbiTaHuin. [Npu BbINUAIMBAHUM MWHUMAanbHbIE
pa3mMepbl 3aroTOBOK ANl M3roTOBMEHUS MIOCKMX 00pasuoB M3 npokaTa TOSLMHOWN
8-10 mm cocTtaBnaT. annHa — 205-220 mm, wupuHa — 30-35 mm. [onyckaeTcsa
Bblpe3aHue 3arotoBok AnuHon 60-70 MM 1 wnpuHon 12-15 MM, N3 KOTOPbIX U3ro-
TaBnMBalTCA UMnuHapundeckue obpasubl ¢ dg = 10 MM 1 HavanbHon L = 10d,.
B cnyyae Bbipe3aHus o6pasuLoB aBTOrEHOM CO CTOPOHbI JIMHUIA cpe3a AOJTKHbI
oCTaBaTbCs NPUNYCckU He meHee 20 MM Npu TOMLWKMHE anemeHTa 4o 60 MM 1 He me-
Hee 30 MM Npu 6onbLUEen TOMLWNHE.

UcnbimaHue Ha pacmsikeHue rnpou3eooumcs Ha NIocknx obpasuax c 3anucbio
anarpamm pactskeHud. [Npegen Tekydyectu onpegensietca no gnarpamme. Cko-
pPOCTb NepeMeLleHna 3axesaTta, MM/MUH, MPU UCMbITaHUM OO npegena TeKky4yectun —
He 6onee 0,01, 3a npeagenom Teky4yecTn — He 6onee 0,2 ANUMHbI pacyeTHOM YacTu
obpasua. NpegnovTnTenbHbIMN ABAAIOTCA KOPOTKME 06pasubl C pacyeTHOW ANMHOM
L = 5,56 Fy, roe Fo— nnowanb nonepeyvyHoro ceyeHms obpasua.

Mo pesynbTatam MCMbITaHUS Ha pacTsKeHMe ycTaHaBMBaETCs COOTBETCTBME
NPUMEHSEMOro B KOHCTPYKLUMAX N YKa3aHHOro B MPOEKTHOW OOKyMeHTauuMn Kracca
ctanu. B cnyyae, ecnu 3HadeHue npegena Teky4ectn Uim BPpEMEHHOro ConpoTmB-
nexHuns Hmxe ykasaHHoro B FOCT, ctanb nepeBoagutca B 6onee HM3KUI Knacc.

[MnacTMYHOCTL CTanu oueHMBaeTCs MO BeSIMYNHE OTHOCUTENbHOro YASIMHEHUA.
[Mpn NoNy4YeHHbIX 3HAYEHUAX OTHOCUTESILHOIO YASMMHEHNA HUXE YCTAHOBIIEHHbIX B
HOpMax UnM COOTBETCTBYHOLLIErO Knacca NpPoOYHOCTU CTanu crnegyeT obpaTtutb BHU-
MaHWe Ha BO3MOXHOCTb MOSIBIIEHUSA XPYMKUX TPELLUMH, OCOBEHHO B 30HE CBapHbIX
coeVHEHMN 1 NOBbILLEHHOW KOHLIEHTPaLUK HanpsiXeHUN.

CKITOHHOCTb CTanu K Xpyrnkomy paspyLleHUIO BbISIBAETCA MO pesdynbTartam uc-
nbimaHul Ha yOapHyr es3kocmb. [Mpn HeyaoBneTBOPUTESbHbLIX pesyrbTaTtax Uc-
NbITAHUA Ha YOAPHYK BA3KOCTb PEKOMEHOYeTCA MNPOBECTU MOBTOPHYIO OLEHKY
yOapHOW BA3KOCTM Ha yABOEHHOM 4umcrie ob6pasLos.
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PesynbTaTbl NOBTOPHLIX UCMNbITAHUI SBAAIOTCS OKOHYaTenbHbIMU. B cniyvae, ec-
N NOBTOPHbIE UCMNbITAHUA OadyT HEeYyAOBNETBOPUTESNbHbIE pe3ynbTaTbl, CTAaBUTCA
BOMPOC O HEOBXOAMMOCTWN YCUNEHNS UITN 3aMEHbI KOHCTPYKLUMMN.

PesynbTaTbl 06CnegoBaHuM 3aHOCAT B XKypHas, B KOTOPOM YyKa3blBalOTCS
HanMeHOBaHWE NpeanpuaTus, uexa, OTAeNeHud, Bug KOHCTPYKUMM U HOMepa UC-
NONb30BaHHbIX YEPTEXEN U CXeM, MecTa oTbopa npod meTanna v NpoAyKToB Kop-
pO3UKN, USMEPEHNIN CEYEHNS, BbICBEPNMBAHUK U T.M. (paKTopbl 06CreaoBaHUN.

OT16op npounssogaT no NOCT 7564: o6pa3ubl OPUEHTUPYIOT BOOMb COPTOBOIO U
dhacoHHOro npokata 1 NonepeK-rIMCTOBOro 1 LUMPOKOMOSIOYHOIO, a TakKe C y4eToOM
AENCTBUNA pacTArmBatoLLnX HaNps>KeEHNN.

M3roTtosrneHne n ucnoitaHne obpasLoB NpomsBoadaT: Ha pacTtskeHne no FOCT 1497,
Ha anHamundeckum n3rmb no NOCT 9454, ons onpeaeneHns pacnpeneneHus cep-
HUCTbIX BKNtoYeHun no FOCT 10243.

He mMeHee BaXHbIM SBNSieTCA onpeaenieHne XapakTepucTuK MeTansa 3aknenok,
6onToB 1 cBapHOro wea. XMMUYECKMIA aHanu3 MeTtanmna 3aknenok, 6onTos un ceap-
HOroO LWBa ONPeaenstoT TaK Xe KaK 1 Ans MmeTannonpokaTta.

Onsa 3aknenok onpenenstoT BpEMEHHOE COMNPOTUBIIEHNE CPE3Y UCMbITAHMEM Lu-
nnHapoB (@10 Mm) NO OAHOCPE3HON UK ABYXCpe3Hon cxeme. [lonyckaeTcs npouns-
BOAUTb UCMbITAHMUA Ha pPa3pbiB, a HANPSKEHUSA cpe3y NPUHUMAaTb PaBHbIM BPEMEH-
HOMY COMPOTUBIEHUIO CcTanu ¢ kKoadpduumentom 0,58.

Ons 6onTtoB onpenenstoT: NPOYHOCTb Ha pa3pbiB 6onTa, Ha pacTskeHne obpas-
La, Ha nsmepeHne TBepaAoCTU (AN raek- TONbKO TBEPAOCTN).

XNMUYECKNA aHanM3 BbINOSHAOT HE MeHee YeM Ha ABYX BonTtax O4HOW napTum,
a MexaHW4eckunm — He MeHee 4YeM Ha naATK GonTtax u ramkax. (YcnoBHas naptus —
He 6onee 2000 60nTOB K raek ogHOro AnameTpa, pe3bdbl, POPMbI U3FOTOBNEHUS —
TOYEeHMe, HakaTKa, XonoaHas Bbicaaka).

Mcnbitanne 6onTta ¢ rarkon Ha paspbiB nposoantcda no FOCT 17594 (cpes pe3bbbl
He gonyckaeTtcs), obpasuos (P10 mm) n3 6ontos Ha pactsaxeHue — no NOCT 1497, Ha
TBepaocTb Metogamu bpuHHens (FTOCT9012), Poksenna (FOCT9013) n Bukkepca
(FOCT2999). TBepaoCTb onNpeaensitoT: NO rofloBKe, a XOrogHOM Bbicagku 6e3 Tep-
MOOBGpPabOTKM N BbICOKOMPOYHLIX — MO rNagkon YacTn unm Topuy.

Ons meTanna cBapHOro LBa onpeaenstoT. NPOYHOCTb Ha pPacTAXKEeHUE — UCTbI-
TaHWe Ha pacTshkKeHue LMNUHAPOB, yOApHYK BA3KOCTb MeTanna wBa M OKOSOLIOB-
HOW 30HbI Npu Temnepatypax -20° n -40° npPoOYHOCTb N NIIACTUYHOCTb CTbIKOBbIX
COEOQMHEHNN — UCMbITAaHME Ha pPacTAXXEeHME N yaapHbIM 3arnb B XONogAHOM COCTOS-
HUM nnockmx obpasuoB. OT6op obpasuoB, MX pasmepbl M MeTodbl UCMbITAHWUN
nomkHbl cootTBeTcTBoBaTh [OCT6996.

Ha ocHoBaHMK pe3ynbTaTtoB MUCMbITaHMI U 06CcnegoBaHU NPOU3BOAATCS pacye-
Tbl HECYLLEeN CNOCOBHOCTN 3NIEMEHTOB U KOHCTPYKLUUM B LEeSNIOM C Lienbto pa3paboT-
K/ pekoMeHOaunn no AarbHenLWwen nx akcnnyataumm n BOCCTAaHOBIIEHUS UX HECY-
LLier cnocoBHOCTM 1 aKcnyaTauMOHHON HageXXHOCTU (Npu Heo6XoaUMOCTH).

4.5. NpoBepoYHbIe pacyeTbl

Mpn BbINOSTHEHMM NPOBEPOYHbLIX PACYETOB MUCMOMb3YIOT (PakTUYeckne 3HayveHus
XapakTepucTuk metanna. VX yctaHaBnuBaloT, OTHOCS MeTann K TOW WU WHOM
Mapke ctanu cornacHo gencteyrowmnm THIA: ona yrnepoamctbix cBapyBaeMblX U
Hu3KkonernpoBaHHbiX ctanen ¢ NOCT 27772, KOHCTPYKUWOHHBIX YrrepoaucTbiX w
nernposBaHHbIx ctanen ¢ FOCT 1050 n 4543 cOOTBETCTBEHHO.
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Mo pesynbTaTtaMm cTatucTudeckon obpaboTkm AaHHbIX NabopaTopHbIX UCMbITa-
HUW HOpPMaTMBHOE COMpoTMBrEeHne no npegeny Tekydectn (Ryno,, Mla) nnun Bpe-
MeHHoe conpoTusrneHue Ry, Ml1a) onpeaenserca

R,, = O, — Og * Sg; (4.2)
Op = Xi=1 0i/n; (4.3)
Sr = /211(0i — 0,)2/(n — 1), (4.4)

rae Ry, — npeaen tekydectu (Ryno) U BpeMmeHHoe conpoTusnermne (Ryno);

Og — k0ahbmUMeHT ydeTa obbema BbIbopkn (cMm. Tabn. 4.8);

0, — cpeadHee apudmeTnyeckoe 3HauveHue npegena TekyvyecTtu (Oy) unu Bpe-
MEHHOE conpoTueneHue (o,);

O; — €4VHWNYHbIE 3HAYEHNS UCTbITAHNS;

N — KONN4YeCTBO UCNbITaHHbIX 06pa3uos (n = 10).

Tabnvua 4.8 — 3HayeHus KoadpuumeHTa y4eta obbema BbI6OPKM (as)
Konnyecteo obpasLoB 10 16 20 30

KoadhpuumeHT ag 2,372 2,180 2,109 2,010

I'Ipome>|<yT0l-|Hb|e 3Ha4YeHNA dg onpegendercd no NMVHENHON MHTEepnoaaunm

>40
1,949

Mpn Sg/o, > 0,1 cnegyeT cyuTaTb, YTO B OQHOW NapTUM ABa pasHblXx MeTanna,
TpebyeTcs BbINOMHUTL aHann3 u cCHU3UTb 06bem napTuu. [lonyckaeTcs NpUHUMaTb
3a HOpMaTMBHOE 3HaYeHWe COMNPOTUBMNEHUA MUHUMAaNbHOE 3Ha4YeHue He MeHee
ABYX MUCMbITaHu 06pasuyoB, 0TOOBPaHHbIX U3 ANeMeHTa.

PacuyeTHoe conpoTuBneHne meTtanna npokaTHbIX 3fIeMEHTOB ONpeaennTcs:

Ryno

Ym

Ryp =-2, Ruyp= (4.5)
Tabnuua 4.9 — 3HavyeHuns KoapdpuumeHTa HagexxHocTn no matepuany (Ym)
Bpewms usrotosnenuns CK PesynbTaThl ncnblTaHU 3HaveHus Y,

[o 1932 r. Ryno< 215MIla 1,2
C1932r.no 1982r. Ryno< 380MIla 1,10
Ryno>380MIa 1,15

Nocrne 1982 .

Mo Ta6n. 2° CHwM 11-23

Ecnu konnyectBo UCNbITAHUA MEHbLUE M NOSTyYeHHbIE NPU UCMbITAHUN UMK YKa-
3aHHble B cepTUdUKaTax xapakTepuCcTuUKn yooBneTBopsatoT gencrsosaswimm THIA,
TO XapakTePUCTUKN MNPUHUMAKOT MO MWHUMambHbIM 3HAYeHUAM, YKa3aHHbIM B
THIA, B NpOTUBHOM clydae — MUWHUMarbHbIM 3Ha4YeHUAM npedenia Teky4vyecTu,
yKasaHHbIM B cepTudumkaTe Unum npu UCnbliTaHUSAX.

CTeneHb KOPPO3MOHHOIo NOBpEeXaeHNa yYNTbIBAETCA BBEAEHMEM B pacyeT oCTa-
TOYHOWN MNoLagn CeYeHusi, a ecrnm MMeeT MecTo U3HoC ¢ notepen bonee 25% nno-
Laam nonepedHoro cevYeHnsa nnmM octatoyHasi TosWuHa coctaBnseT 5 MM U MeHee,
BBOAUTCA NMpu onpeaenieHnn pacyeTHOro ConpoTMBEHUS KO3 MUUNEHT, yunTbIBa-
IOLNIA CTeneHb arpeccuBHocTM cpenpbl-0,95 (cnaboarpeccuBHas), 0,90 (cpegHe-
arpeccuBHas), 0,85 (cunbHoarpeccuBHas).

PacuyeTHble conpoTUBNEHUS CPe3y N pacTKEHMO BONTOB NPUHMMAKOTCS:

* no gencteytowmm THIA (ecnn nsBecTeH Kracc npoYHOCTW);

* €CInu Kracc NPOYHOCTU HEU3BECTEH Ha cpes, Kak Anst 6bontos knacca 4.6, Ha
pacTshkeHune knacca — 4.8;
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* MO pesynbTaTtaM UCMbITAHUN — Ha pacTaKeHue, N0 MUHUMASTbHOMY 3HAYEeHUIo
NPOYHOCTU Ry, Ha cpes, paBHbIM Rys = 0.8 Ryy.

PacyeTHble CONPOTUBIEHMS 3aKMENOYHbIX coeanHeHun no tabn. 4.10 ¢ y4yeTom
rpynnbl coeguHeHun (rpynna B — 3aknenkun CTaBsaT B OTBEPCTUSA MPOCBEPSIEHHbIE B
nakeTe ¢ KOHAYKTopoMm, rpynna C — 1o xe 6e3 koHaykTopa). Ecnu rpynny coegnHe-
HWS YCTaHOBUTb He yaaeTcs, To npuHumatot rpynny C.

Tabnuua 4.10 — PacyeTHble CONPOTUBIEHNS 3aKITENOYHbIX COEOUHEHUI
Pac4yeTHoe conpoTtueneHne, MlMa

Mpynna Cpesy Unu pacTsHKeHNIo CMATUIO PACTsKEHMHO
COEAMHEHUS 3aKIenoK 13 cTanu Mapok COEVHSEMbIX (OTPbIBY rONoBOK)
Sromeios CK |3aKIenoK Us cranu Mapok
Ct2, C13 09ra Ct2, C13 09ra
B 180 220 2Ry 120 150
C 160 ; 1L7R, i -

PacyeTHble COMPOTMBNEHUA CBapHbIX COEOAMHEHWN, MOoASeXalunX YCUNEeHUo
(MpY PEKOHCTPYKLUKUKM), HA3HaYaloT C Y4E€TOM MapKu CTanu CBapOYHbIX MaTepuanos,
BMAa CBApPKW, NOSNOXEHMs WwBa u cnocoba KoHTpons. VX 3Ha4eHns NPUHMMAaLOT:

- ANA pacTAHYTbIX CTbIKOBbLIX WBOB: u3rotosneHne CK go 1972 r. — R,y = 0.55 Ry,
TO Xe nocrne 1972r. - Ry, = 0.85 Ry,

- ANS pacTAHYTbIX YrNoBbIX WBOB R,y = 0.85 Ryne Yut Y Ve (Ryno — ANS 3neKTpoaa
COOTBETCTBYIOLLEN MapKn cTann; kodadpduumeHT ycrnosusa pabotol y. = 0,8; Koad-
douumeHT ycnosus ceapku Bs = 0.7; B, = 1.0; ko3adhPUUNEHT HAAEXKHOCTU NO MaTe-
puary CBapHOro wsea Yy = Yuw, = 1,25).

[onyckaeTca yTOMHEHME XapaKTEPUCTUK NO pesynbTatamM UCnbiTaHun 06pasLoB.

[MpoBepoOYHbIN pacyeT BbIMNOSIHAETCHA C y4eTOM OedeKTOB N NoBpexaeHun, dak-
TUYECKMX XapaKTepUCTMK MaTepuanoB, CEYEHUN N Harpy3oK OnA MPUHATUA peLue-
HUS O YCNoBUSIX JalibHenLwWen akcnnyaTaunn. BeINONHAKT ABa BapuaHTa pacyeTa;
nepBbIM C Y4eTOM BCeX pakTU4eCKMxX napameTpoB no gencteywowmm THIA n BTO-
PO — C y4eTOM BbISIBIIEHHbIX Pe3epBOB HecyLlen CnocobHOCTU (BTOPOW BapuaHT
peanunayeTcs, ecrnn rnocrie pacyerta no nepBoMy BapuaHTy yCTaHOBIIeHa HeaocCTa-
TOYHasa Hecylwasa cnocobHocTb). K paspsay pesepBoB OTHECEM: NepepacyeT no no-
cnegHUM (COBpeEMEHHbIM) MeTogukam (HopmMam); yyeT dhaktndeckon paboTbl (Npo-
CTpaHCcTBEHHadA paboTa Kapkaca, coBMecTHas paboTa CTPONUIbHbIX KOHCTPYKLUNIA U
KOMOHH, TO e KOHCTPYKUMIA MOKPbLITUS U HACTUMA), Harpy>XeHHoCTn (ydeT dpakTmnye-
CKMX Harpysok), reoMeTpuYeCKUX XapakTepucTuk (B cryyae WX 3aBbllLUEHUS MO
cpaBHeHuto ¢ MNC[), dpakTMyecknx CBOUCTB CTanw.

PacueT BbinonHsaoT no gencrayowmm THIA.

Hanpumep, npoBepka NPOYHOCTU LEHTPArbHO CXaTbIX U PaCTAHYTbIX 3N1IEMEHTOB
NPy CUMMETPUYHOM ocnabneHuu.

& S RYO - VC ) (46)

Aoc
raoe Y. = 1,0 — koahpmumeHT ycnosumsi paboTbl;
Agc — nnowanb ocnabrneHHoro ceveHnst (Hanpumep BbIpes, oTBepCTME U T.4.);
Agc = Aes — nnowagb ocnabneHHoro Koppo3nen cedeHns:

Agg= (1 —Kgq"A") - Ap (4.7)
Ay — nnowaab HeocnabneHHOro cevYeHus
A — yMeHbLUEeHMe TOMLWWHbI 3fIEMEHT KOPPO3nen
A*= A — npn OQHOCTOPOHHEN KOPPO3UN 3aMKHYTOro Npodonss
A*= 0,5A — npu ABYCTOPOHHEN KOPPO3UMN OTKPLITOro npoduns (yronok, AByTasp)
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K54 — KO3(h(pMUMEHT CINTHOCTU ceyeHuns (OTHOLLEeHNE nepumMmeTpa K nnowagm
NonepeyHoro ceveHums).

HdonyckaeTtcsa npuHumatbh: Kg,= 2/t — ana yronka, Kg,= 1/t — ana 3amkHyTOro
npocpuns, Ks,= 4/(t+d) — gna asyTtaBpa u weennepa (t n d — TonwmHa CTEHKU U
NONKN).

Mpy HecMMMeTpUYHOM ocnabreHnn pacyeT BbIMOMHAKT C Y4ETOM 3KCLEHTPUCHK-
TeTa NPoAONbHOM CUMbl OTHOCUTENBLHO HOBOrO L. T. ocnabrneHHoro cedeHns Kak ans
BHELIEHTPEHHO-CXaToro anemMeHTa cornacHo n. 5.12 n 5.17 CHul 11-23 [11] ¢ yye-
TOM reoMeTpUYECKUX XapaKkTepucTmk ocnabrneHHoro ceveHus.

[lonyckaeTca pacyeTHbIi MOMEHT COMPOTUBIIEHNA ONpeaensaTb

Wee = (1 — Kow - A*) "Wo , (4-8)
roe Kgw — KO3dhPUUMEHT U3MEHEHUST MOMEHTA COMPOTUBIIEHUST BCreaCcTBUE KOpP-

pO3nOHHOro msHoca (cm. tabn. TKI 45-5.04-49 [7]. Hanpumep, Kgyw= 0,27 — ans
weennepa Nel6 no NOCT 8240, Ky = 0,26 — anga asytaspa Ne20 no NOCT 8229).

PacueT LeHTpanbHO CXaToro anemMeHTa CO CrfIOLLHON CTEHKOM C OBLLMM UCKpUB-
neHeM NpPoBePST Kak BHELIEHTPEHHO-CXaToro cornacHo n. 5.27 CHwulll 11-23 [11]

S RYO - YC . (49)

Pe-A
KoadpdpuumeHT @, onpegenstot no 1abn. 74 [11] ¢ yueTom ycnosHoi ruékoctu (A)
N NPUBEAEHHOTO 3KCLIEHTPUCUTETA My
mg = K- n-mg, (4.10)
rae N — KoadpuumeHT BAMsHUS opMbl cedeHna (cm. Tabn. 73 [11]):

A =? /‘% (4.11)

roe l.s — pacyeTHasa AnvHa CTepXHs B MNOCKOCTU UCKPUBEHUS;
i, — paguyc Hepuun CTEPXKHA B Harpy>eHHOM COCTOSAHUU;
AN — ycrnoBHas rMbKOCTb CTEPXKHS B MIOCKOCTN UCKPUBMEHMS,
K=0.82+0.1"/n-m/A,x (4.12)
m, =f,Ag - W, (4.13)
rae m; — OTHOCUTENbHbIN AKCUEHTPUCUTET NpU CTpenke uckpusnenus (f,) B HeHa-
FPY>XEHHOM COCTOSHUUN NpU Ag = Age MM Ag = Ar N W = Wop;
W: — MOMEHT COMNpPOTUBIIEHNA OTHOCUTESIBHO CXXaTOro BOJTIOKHA,;
fo = @g - fus (4.14)

f,, — CTPenka usmepeHHas npu obcnenosannm n Ny = N (cM. puc. 4.2);
¢, — NONpPaBoYHbIN KOIPPUUMEHT (0 < ¢ < 1):

®, =1—0,1-A*- a5/ Ryo (4.15)
f _ rmBKocTb NCKPUBNEHUS B NIOCKOCTU UCKPUBMNEHUS.

1o

A=

00" = Ng/A < T2 -E/N, (4.16)
roe 0o — HayarnbHOe HarpshkeHue B CTep)XHe B MOMEHT 3amepa ctpenkuf,, (npwu

HanMynm Kopposmn Ag = Ag¢
Apyrne pacyeTHble cuTyaumm paccMmoTpeHbl B TKIM45-5.04-49 [7].

4.6. OueHKa TeXHU4YeCKOro COCTOSHUSA
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BbinonHa0T aHann3 gedekToB 1 nospexaeHun (onpeaenstoT X 4onyCTUMMOCTb),
pe3ynbTaToB NPOBEPOYHbIX PAacYeTOB U AAHHbIX CTaTUYECKUX (QUHAMWUYECKUX) UC-
NbiTaHuK (B criyyae Heob6xoanmocTh).

2 \LNo 2 \LN:O ®) N‘l’

|
fo=GoT vam eﬂ—l
|
|

7%

PucyHok 4.2 — C)xxambili cmep)XeHb ¢ 06WuM UCKpUBJ/IeHUEeM: Ha2pyXXeHHbIU (a),
He Ha2pyXeHHbIU (6), 3keusasieHMHbIU 8HEYEHMPEHHO-CXXamblli (8)

TexHnyeckoe COCTOSIHME MEeTansIMYeckmx KOHCTPYKLMIA MOXET ObiTb OTHECEHO K
OLHOM 13 cnegyowmnx kateropun (nogpobHo cm. pasgen 1.5):

1 kamezaopusi — ucnpaeHoe (xopowiee) coctoaHne: TpedosaHua HT[ BbINonHs-
eTcsl, HeT AeEKTOB N MOBPEXAEHNN, CHUXKAOLWMX KaK HECYLLY CMOCOBHOCTb, Tak
N NPUrOAHOCTb K HOpMarbHOW 3KCNnyaTauum;

2 _Kamezopusi — HencnpaBHoe cocTosiHme: TpeboBaHna HTL no npoYHOCTM Bbl-
nonHeHbl, a no MNC BTOpoNn rpynnbl MOryT ObiTb HapyweHbl. ECTb gedekTbl 1 no-
BpeXOeHus1, CBMAETENbCTBYOLME O HAPYLLUEHUM aHTUKOPPO3MOHHOM 3aLUMThI;

3 Kame20pusi — orpaHM4eHHO paboTocnocobHoe cocTosaHme: TpeboBaHna HT[ He
BbINOMHATCS, UMEKLWMNECss HECOOTBETCTBUSA YKa3blBalOT Ha CHWKEHME HecyLlen
CnocoBHOCTM 1 3KCNIyaTauMOHHON NpUrogHocTu. B TO ke BpeMsi OTCYTCTBYET yrpo-
3a Xpynkoro obpyLueHns, Ho TpebyrTCs orpaHNYeHns (OrpaHNYeHme Harpy3oKk);

4 kameezopusi — HepaboTocrnocobHoe (HeygoBNeTBOPUTENbHOE) COCTOSIHME:
BO3MOXHO HaCTynneHne npeaenbHOro COCTOSAHUSA BNSIOTb A0 AOCTUXKEHUSI Hanps-
XEHUN TeKy4YecTu CTanu, HO 0OpyLLUEHNE KOHCTPYKLUMN UCKMOYEHO, T.K. BO3MOXHbI
TONbKO JflIOKarbHble NOBPEXAEHUS, HapyLLatoLwme aKcnyaTaunoHHble kavectB CK;

5 kamezaopusi — npegenbHoe (NpefaBapuUNHOE) COCTOSAHNE — BO3MOXHO HacTyn-
neHne npenenbHOro COCTOAHMUSA NO NPOYHOCTM U YCTOMYMBOCTKM ¢ 0bpyLueHnem CK.
Heobxogvmo yaaneHue nogen, CHATUE Harpyskn, ycTaHOBKa CTPaxoBOYHbIX OMOp.

Bonpocbl Ansi caMoKOHTpoOnA

1. Onpegennte NpUYMHbI NOSBNEHUSA OedeKTOB Y MeTarnIMyeckux KOHCTPYKLUA.

2. [Nepeyncnure ycrnoBus NosiBIIEHUA NOBPEXOEHUN B MeTanIM4eCcKuX KOHCTPYK-
Lnax.

3. CocTtaBbTe NnaH npoBegeHus paboT no cbopy nHpopmauumn o coctosaHumn MK.

4. MNepeuncnute Buabl edeKTOB MeTaniMyeckux KOHCTPYKLWUN, KOTOpble NOsAB-
NATCH MPU NPOEKTUPOBAHUN, N3rOTOBMIEHUN, MOHTaXe U SKCnslyaTaumm.

5. HazoBuTe gedekTbl CBApHbIX COEANHEHUN Y MeTaSNIMYECKUX KOHCTPYKLUMN.

6. HaszoBuTte gedektol MK, nmerowmx 60n1ToBbIE N 3aKNENOYHbIE COEOUHEHUS.

7. Kak onpegenatoTtcs hakTnyieckne xapaktepmucTuki meTanna npy obcrnegoBaHnm?

8. Kak onpefenutb cTeneHb NoBpeXaeHus kopposnen cevyeHnn MK?
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9. Kak yyecTb aeeKTbl U NOBPEXOEHNS NPU BbINOSTHEHUN MPOBEPOYHbLIX PacHETOB?
10. Hem xapakTepunayeTca HacTynneHune npegenbHoro coctosiHna MK?



TEMA Ne5. JMATHOCTUKA OB BEKTOB U3 APEBECUHbI

lNepeyeHb paccmaTpMBaeMbIX BOMPOCOB:

5.1. MpnymHbl NnoaBneHns aedeKkToB 1 nospexaeHnin (c. 258-296 [21]).

5.2. MeToguka cbopa nHdopmarmm o coctosiHum obbekTa (c. 16-32 [2]).

5.3. XapakTepHble Buabl 4edeKToB 1 nospexaeHun (c. 51-52 [2]).

5.4. OnpegerneHne or3nKO-MeXaHNYECKUX XapaKTepucTuk apesecuHnol (c. 11-19 [1]).
5.5. MNMpoBepoyHble pacyé€Thl (c. 20-51 [8]).

5.6. OueHka TexHn4yeckoro coctosiHma (c. 47-57 [1]).

5.1. MpuumnHbI NnoaABNeHusa ned)eKToB U NOBpPeXaAeHUN

MpumeHeHne pgpesecuHbl (cBbiwe 50 nopo) 06BbACHAETCS BbICOKOM MPOYHO-
CTblO, Maron MNSIOTHOCTbIO, Marnown TennonpoBOLHOCTbIO, NPocTon obpabaTbiBae-
MOCTbIO, CHMTAETCA 3KOSIOMMYECKU YMCTbIM MaTepuanom. M3 HegocTtaTkoB OTMe-
TUM: HEpaBHOMEPHOCTb CBOWCTB B pasHbiX HanpasneHusx, bbicTpas 3arHusae-
MOCTb M BO3ropaemMoCTb, BbICOKad IMIPOCKONMUYHOCTb, MOBPEXOAaeMOCTb HaCeKo-
MbIMUW, Hann4umMe pasHoobpasHbIX NOPOKOB.

Cnoxunacb onpegeneHHas npakTvka NpuMeHeHns ApeBeCUuHbl: CocHa (HecyLine
CTpOUTENbHbIE KOHCTPYKUUWN, CTONSPHblE n3genus, daHepa); NMCTBEHHUUA (wna-
nbl, 3NEeMEHTbl MOPOTEXHNYECKNX N MOA3EMHbIX COOPYXXEHUI); eNb 1 nuxta (CTpo-
NTENbHbIE KOHCTPYKLUMU N CTONSAPHbIE N3aenus Ana akcniyatauum B CyxXnx ycrioBu-
ax); kegp (ctonspHoe u mebenbHoe NPon3BOACTBO); AY6 (BbICOKOMPOYHbIE CTOMSAP-
Hble nsgenus, napket, obnuuoBoyHas baHepa, mebenb); sAceHb n Byk (mebenb,
cTonsapHble U3genus); ocuHa (paHepa, KpoBenbHblEe OOLLEYKN, Tapa).

Bce dakTopsbl, BNusawLWmne Ha AONTOBEYHOCTb AepPeBAHHbBIX KOHCTPYKLUMA MOXHO
pasgenuTb Ha npupogHble (CHer, BeTep, Temnepartypa, Bfiara) U UCKYCCTBEHHbIE
(owmnbkn npoekTa, U3roToBMNEHNA, MOHTaxa, akcnnyartauun). Bce HecooTBeTCTBMS
pasgeniuMm Ha SIBHble U CKpbITble, a Takke Mo BPEeMEeHU pa3BuTUs, pasMmepy, Cpou-
HOCTW yCTpaHeHus. Pasgennm nospexaeHns Ha aBe rpynnbi:

* | rpynna nospexaeHnn — 6e3 TeHOeHUMM K paclumpeHnto (pacxogbl Ha PEMOHT
He pa3BUBaOTCS BO BPEMEHMN);

* |l rpynna noBpexgeHum — uMeeT TEHAEHUMIO K pacLUMPEHNIO BO BPEMEHU N Po-
CTYy CTOMMOCTWN peMOHTa (Hanpumep, NoBpexaeHus BOAOCTOYHbIX Tpyb, Herepme-
TUYHOCTb KPOBMNWN U THUEHNE OPEBECUHbI).

BblgenvMm oCcHOBHble BUAbl BO3AENCTBUN HA KOHCTPYKUUN N3 OpEeBECUHbI:

— MexaHu4eckune: ctaTudeckne Harpysku (CHer, COGCTBEHHbINA BeC, NPOMOTIIOXe-
HUS Ha KpoBINe); AMHaMU4eckue Harpysku (Betep, BMbpauus); akcnnyaTalMOHHbIN
N3HoC (UCTUpaHue, yaapsbl);

— PU3NKO-CTPOUTENBbHbIE: TemnepaTypa (SKCTpemarnbHble 3HadYeHud, 4actad
CMeHa, nepenaz 3HayYeHUn B npefenax ofgHOro anemeHTa); Anddysna BOASHOro
napa (OTCYTCTBME WIX HernpaBWiibHOE MOJSIOXKEHNE MapoHENPOHULAEMOro Cros,
HeJoCTaToYHas BEeHTUNSUMs); Tennomsonaums (Manelin Cnown, HenpasBurbHOE Mo-
noxeHwe c obpasoBaHnem KoHAeHcaTa, MOCTUKM X0sioAa, KadyecTBO U30NALNOHHO-
ro matepuana);

— XMMUYeckune: atmocdepHble (BraXHOCTb BO34yXa, arpeCCUBHbIE KOMMOHEHTbI
— OKUCNbI Cepbl, rasbl CropaHua u T.4.); arpeccuBHas (TBepAas, Xuakas) cpepa
(kMCnoTbl — CepHas, ConsiHas, YKCycHasi, LWenoyn — egkun HaTp, Conn, macna, Xu-

pbl);
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— BIT@XHOCTb: aTMOCdepHble ocagkn (HErepMeTUYHOCTb U Marbl YKIOH KPOBIH,
AedekTbl cnctembl yaaneHusi Boabl, 6pbi3rv); npocaynBatowlascs soga (M3 3emnu
Teppachl, XO39UCTBEHHAA BOAA); yBENMYMBaKOLWAACHA BNaXHOCTb (OedeKTbl ropu-
30HTaNbHOM rMAPOU3ONALMUM — KanUNAPHbIA NOACOC, OWWOKU CUCTEMBI 3aLLUThI);
Tanas u KoHgeHcaTHad Boda (HeT BEeHTUMNAUUM, HeNpaBWUITbHO PaCMoSiOXeH CIioun
napounsonauun).

OedekTbl ApeBecuHbl, KoTopble obpasyoTca B npouecce pocta. CTBon gepesa
COCTOUT M3 Kopbl, nyba, ApeBecuHbl N cepaueBuHbl. [na matepmnana xapaktepHa
aHM30TPONUS, YTO BMOOU3MEHSET ee CBOWCTBA B 3aBUCUMMOCTM OT HarpaBfeHus
BOMOKOH M yrna npuroxeHnsa Harpyskn. Cama gpesecurHa COCTOMT U3 Tpaxeug
(NnpnbnmsntTenbHo 95% obbema), napaHxMMHbIX kneTtok (7 .. 18%) n Boabl 3anon-
HAKOLWEeN BHYTPEHHMUE NYCTOTbl (KaHarnbl COCYAOB, NMOSIOCTU KINETOK, MEXKNeTO4YHOoe
NPOCTPaHCTBO).

[onroBe4yHOCTb AepeBSHHbIX KOHCTPYKLUMIA 3aBUCUT OT YCMNOBUA UX SKCnnyarta-
UM 1 Hanumuusa gedektoB. [edekTbl (MOPOKM) OpPEeBECUHbI MOTYT ObiTb BPOXOEH-
Hble N npuobpeTeHHble. BpoxaeHHble OedeKTbl SBMASTCA CneacTBUEM HEHOp-
MaribHbIX TPYHTOBbIX Y MOrOAHbIX YCNOBUW npoudpactaHus. K HUM OTHOCATCS:

— CYYKM, KOTOpPblE€ CHMXaKT MPOYHOCTb M COPTHOCTb ApeBecuHbl. OHW MOryT
ObITb pOroBble, pbixrble, Nan4yaTtble, ONMMBHbIE;

— MOPOKM CTPOEHUS OKa3bIBaKOT TAKOE Xe BNUAHNE Ha OPeBECUHY, Kak U cy4dkun. K
HUM OTHECEHbl CBUMEBATOCTb, KOCOCION, HaNMbIBbl, Kamnbl, 3KCLLEHTPUYHOCTb CrO-
€B, ABOMHaa cepaueBuHa.

[MepeyvncneHHble gedekTbl CHUXKAKT MPOYHOCTb APEBECUHbI, 8 UMEHHO:

— CYYKM (4acTu BeTBeW, 3aKfoveHHble B gpeBecuHe). PasnnyaloT: KpOMOYHbIE,
pebpoBble, HECpOCLUNECS, BbiNadatolne, 3arHmBLumMe, rHunble, TabayHble. OHK 3a-
TPYAHAT 06paboTKy, CHUXKAKOT MPOYHOCTb Ha pacTshkeHne n n3rmno;

— HaKITOH BOJTOKOH (KOCOCHOW) CHMXAEeT NPOYHOCTb Ha U3rmd n pacTsaXeHue;

— pa3pbiBbl BOOSMb BOMOKOH (TpewuHbl). PasnuyatoT TpeLwmHbl MeTUKOBbIE, Mpo-
CTble N CIOXHble, MOPO3HbIe, YCYLIKKN, OTAynHble. MoryT 6bITb GokoBble, NnacTo-
Bble, KPOMOYHbIE, TOPLIOBbIE, HEernybokne, CKBO3HbIe, COMKHYTbIE, pasoLlemnecs.
HekoTopble ux BUAbI CHUXKAOT NPOYHOCTb APEBECUHDI;

— cepAueBuHa — cpefHss, HU3Kas no NpoYHOCTU YacTb CTBONA.

MIMEHHO No3TOMy OrpaHMyYnMBaeTCs KOMMYECTBO NepeydncrieHHbIX NOPOKOB B Ae-
NOBOW ApeBECUHE, KOTopas B CBOK ovepeb AenuTtcd no coptam (cm. Tabn. 5.1).

Dedektbl _npu npoektnposaHun [K. He obecnevyeHbl: HagexHas 3awmuTta oOT
yBrnaXHeHus aTMocepHbIMM ocagikaMy (HanpuMmep — YCTPONUCTBO BHYTPEHHEro BO-
A00TBOAA); YCIIOBUS HOPMAaISibHOIMO TemnepaTypHO-BIIAaXXHOCTHOIO pexuma (Hanpu-
Mep — HeJOCTAaTOYHO 3PEKTUBHAA BEHTUNALUUSA); UMEIOTCA OLLUMOKN KOHCTPYKTUB-
HOro nriaHa (Hecywasa cnocobHOCTb, XECTKOCTb, NPOCTPAHCTBEHHAS YCTOMYNBOCTD).

KOHCTpYKUMOHHAA npodunakTnka OormkHa peanu3oBbiBaTbCA Ha CTaaum Npoek-
TUPOBaAHNSA HE3ABMCUMO OT CpPOKa Crny0bl 06bekTa, npu paspaboTke TUMOBLIX pe-
LUEHWI, NpU NPUBA3KE MNPOEKTa K peasibHbIM YCNOBUAM — TPYHTOBbIM, peribedy
MECTHOCTU, KIMMaTUYECKUM YCITOBUAM U cpefbl akcnnyataumm obbekta. Cchopmy-
NMpyemM OCHOBHbIE NOSOXEHMWS 3TOro HanpaBneHus:

1. Bce yactu 3gaHun gomkHbl ObiTh 3alUMLLEHBI OT aTMOCKEPHON, PYHTOBOW,
NPOV3BOACTBEHHOW N 3KCMyaTaLMOHHOM Brarn. 3To 4OCTUraeTcs:

a) OTBOZAOM aTMOC(epHbIX OCaKOB OT 34aHUA NOCPELCTBOM NIAHUPOBKM y4acTKa,
YCTPOMCTBA OTMOCTKW, OTAMBOM (LIOKOSIbHbIX, MOAOKOHHbBIX M T.4.), obecnevyeHnem
repMeTUYHOCTM NOKPLITUS;
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6) ycTponcTBOM (PyHOAMEHTHOM WM LLOKOSTIbHOW rMapon3onaumMmM n ap. mep, orce-
KaloLwnxX 30aHMe OT FPYHTOBOM CbIPOCTU — MPOEKTMPOBaHUE MOMELLEHUIA C MOBbI-
LLIEHHOWN BII@XXHOCTbBIO U3 LONITOBEYHbIX MaTepmnasnos C COOTBETCTBYIOLLEN 3aLLNTON.

Tabnvua 5.1 — [ledekTbl pocTa ApeBecyuHbl

Jonyckaemble 3Ha4YeHUs1 Ans 3NeMEHTOB
Ne BWz NOpOKa APEBECHHb! 1 kaTeropusa | 2kartero- | 3 kateropus
n.n. (pacTaHyTbIE pus (HacTunsl,
narnbaemble) | (cxartble) | obpeLuoTka)
1 |[[Hunb - - -
2 |YepBoTouMHa - - Kopoen
Cy4kn 300poBble, CyMMa pa3MepOoB BCEX CYYKOB
[omkKHa bbITb He bonee:
. 50% LWKMpPWHBI
— B NunomaTepuanax Ha gnuvHe 20 cm; 40% rpaHun | 30% rpaHu
nnacra
- B 6peBHax (B AnameTpax 6pesHa); 75% 100% i
3 |- BHE 30HbI COEANHEHNS; 25% 30% i
— B 30HE COEOMHEHUS; 20% 25% i
— B NunomaTepuanax B 30He coeauHeHNs pasmep 17% 2504
Kaxgoro cydka 6e3 Bbixoga Ha pebpo JomKeH CTOPOHI CTOPOHI -
ObITb He Bornee
Cy4Kkun He cpocLumnecss, 3arHuBLUME (PbIXIbIE),
4 |Hunble (TabayHble):
— AnameTp cy4ka He bonee, MMm; - 20 50
— 4YUCIo Cy4KoB Ha 1 M He Bonee, WT. - 1 1
5 |CyYKkun-nacblHKM - - -
6 |Kococnon Ha 1 M anuHbl He Gornee, cm 7 10 15
7 |TpelunHbl BHE 30H COEANHEHN He Bornee 25% anuHbl | 25% AnuvHbI -
8 TpeLLnHbl B NIIOCKOCTAX CKanbliBaHUSA i i )
B 30HE COeaMHEHNS
9 |CepgueBrHa nunomaTepmanos TonwmnHon 60 Mm - - -

MprMeyaHue. MNopoku, He ykasaHHble B Tabs., HO BAUSIIOLLME HA NMPOYHOCTb HE JONYCKaKTCs

2.0rpaxgatowme KOHCTPYKUMN AO0SMKHbI ObiTb NpeaoxpaHeHbl OT nepeoxnaxae-
HWSA, NPOMEepP3aHNAa U KOHAEeHcaTa Mo TOSIWMHE U Ha NOBEPXHOCTU. [nsa 3Toro Heob-
X04MMO:

a) BbIMNOSTHNTb TEMNMOTEXHUYECKMIM pacyeT Ha MaporpoHMLAEMOCTb U TEMN0COo-
NPOTUBIIEHNE N peanu3oBaTb KOHCTPYKTMBHbIE TpeboBaHWA — B CNOUCTbIX CUCTe-
Max Matepuanbl criegyeT pacnosiaratb OT NOBEPXHOCTU ¢ H6oree BbICOKOW Temne-
paTypoun No Mepe yMeHbLUEHNSA TEMNOCONPOTUBIIEHUS;

6) cnon matepmana napous3onsumm cregyeT pacnosiaraTb CO CTOPOHbI BO3ayxa C
OonbLUMM BriarocogepXxaHnem;

B) 06ecneunTb COXPaHHOCTb TOPLIOB AEPEBSHHbLIX 3NIEMEHTOB KOHTaKTMPYHOLLMX
Cc apyrum matepuanom (kmpnud, 6eToH) Mcnonb3ysds MEeCTHOE aHTUCENTUPOBaHUE,
TEPMOrMapoun3onaumMoHHble NPOKNaakM (MPOCMOSEHHbBIA BOWSMOK, Nakns, obepHy-
Tbii pybepongom unm nepraMeHToM MUHeEpParibHbIA BOMOK).

3.B npouecce akcnnyatauuun crnegyet obecnedunTtb CUCTEMATUYECKYIO NPOCYLLIKY
YyacTen 30aHnsd, NCMOoNb3ys eCTECTBEHHbIE UM NPUHYAUTENBbHbIE NPOLLECCHI.

4. MNMpenycMoTpeTb LOMOMHUTENBHYHIO 3aLLUUTY N3 XUMUYECKUX KOMMOHEHTOB.

OedexTbl npu narotosneHun K. HegoctatouHasa kBanudpukauma pabounx, oco-
OEHHO Yy NNOTHMKOB, NPUBOAUT K NOSIBIIEHNIO 6OMbLIOro Konnyectsa AedekToB ae-
PEBAHHbBIX KOHCTPYKUMA. MMPON3BOSIbBHO MEHSIIOTCA CEeYEeHUs OEPEBSAHHbIX ANIEMEH-
TOB, War 6anok NnepekpbITUM U CTPONUbHbIX HOr. MHOro owmnbok Npn BO3BEAEHUM
AEepPEBAHHbIX KOHCTPYKUMN BCTPEYaeTCs B UCMOSMHEHUM Y3M0B U CONPshKeHun. Ya-
CTO NMPOU3BOOAT HEIKBMBANEHTHYIO 3aMEHY CeYEeHNN AepeBSHHbIX NIEMEHTOB, Npu
OTCYTCTBUWN NPEAYCMOTPEHHbIX MPOEKTOM CEYEHUIN NMnomMaTepuranos n OpeBeH.
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Mpu nponsBoacTBe paboT He BCcerga ocyLecTBNAeTCs 3awuTa oT Brarm B Mmecte
KOHTaKTa ApeBeCUHbl C KMPNNYHOMW Kragkon, 6€TOHOM M CTalnbHbIMU KOHCTPYKLUMS-
MW, rae MoxeT obpasoBaTbCs KoHAeHcaT. He Bceraa B 4OMKHON Mepe BbIMOSHAET-
CA 3awmTa gepeBsHHbIX KOHCTPYKUMIA OT BMonoBpexaeHun u orig. Henb3sa gonyc-
KaTb B Mpouecce CTPOUTENbCTBA YBNaXXHeHMe aTMOocepHbIMX BOAaMU AepeBSAH-
HbIX KOHCTPYKLMIA, B OCOBEHHOCTM COBMELLEHHbIX NOKPLITUIA C YTEMNTENEM.

[Mpuemka, xpaHeHVe n UCMonb30oBaHWEe MaTepuarioB U3 aepeBa pernameHTupy-
eTcsa cootBeTcTBYoWwWMMKM HT. Kpome Toro, cnegyet yuuTbiBaTh criegyowme npa-
BMNa:

1.MaTtepuansbl (nonydabpukaTbl), NOpaxKeHHble LOMOBbIM rpubom (C OecTpyk-
TUBHOW THUMbIO N TPUBHULEN), HE OO0SKHbI MPUHMMATBLCA Ha cKnag v nognexar
YHUYTOXEHMUIO.

2.JlecomaTepumansl, NOBpeXAEeHHbIE NECHbIMUN rpnbamn (KOPPO3MOHHOW THUMbBIO)
NN pasnnYHbLIMU NNecHEeBUAHbIMW rpubamn, okpaluMBaloWMMN peBecuHy (CuHe-
Ba, KopenHasa rywia, kpacHuHa u gp.) 6e3 3ameTHON yTpaTbl MeXaHUYeCKUX xapak-
TEPUCTUK MOTYT ObITb NCMONb30BaHbI:

— B XO3SINCTBEHHbIX Y BPEMEHHbIX NOCTPOKKaX, A4S BCroMoraTefnbHbIX paboT;

— ONS KOHCTPYKUMIA (B KpaHeM criydae) C yCTOMYMBBLIM CYXUM PEXMMOM IKCMy-
aTaumm (NyCTOTHbIE Neperoponku, cTponuna, noawueka 6e3 ytennutensa v T1.4.)
nocne gononHuTenbHom obpaboTku;

— nocne aHTUCenTUpPoOBaHUA 3-MPOLEHTHBIM pacTBOpPOM (pPTopucToro HaTpus (3a
2 pasa) 1 rnocriegyLwen CyLKu.

3.CknagupoBaHune BbINOSHATL: Ha MPOKNagku vyepes psag (onuteribHoe XpaHe-
Hue); yepes 2-3 psaga (oo 15 gHen); Ha nogknagku Hasanom (4o 3 gHen).

4.He xpaHuTb MmaTepuarsbl CO NbAOM UMW CHETOM.

5.CoaepxaTb CTPOUTESIbHYIO MMOLWanKy B COCTOSIHUWU, NpefoXpaHaloweM npe-
BECUHY OT rpMbKOBON MHGIEKLNN.

6.MponssoacTBo paboT BeCTU B TakOW nocnegoBaTesibHOCTU, YTObbl n3bexaTb
nepeyBnaXxHEeHNA MOHTaXXHOM Bnaron. Hanpumep — yCTaHOBKY OepeBsiHHbIX nepe-
ropodoK 1 X owTyKaTypmMBaHMe Npon3BOANTL TONBbKO MOCMNEe YCTPOMUCTBA NOKPbITUS
(nepekpbITnS).

OdedekTbl aepeBsAHHbIX KOHCTPYKLIWMKW, Bbl3blBaeMble HapyLleHWeM NpaBuil 3KC-
nnyataumu 3gaHun. naeHbiM gedektom K, KOTOpbIN NoABNseTca B pesynbraTe
HapyLleHNa npasuil aKcnnyataunm 3gaHus, CBa3aH ¢ yxXyalweHnem TemnepaTypHo-
BNa)>XHOCTHOIO peXuma B NMOMELLEHUsIX, NPUBOAALLErO K MOBbILUEHUIO BMAXXHOCTU
APEBECUHBI, ABNAETCS NopaeHne peBeCuHbl AOMOBbIMU rpubamu.

HecBoeBpeMEHHbIN NN HekavyeCTBEHHbI PEMOHT KpOBerb, BOLOCTOYHbIX TPYO,
CaHUTapPHO-TEXHUYECKUX CUCTEM MPUBOAUT K ANUTESNTIbHOMY YBNAXXHEHUIO OepeBsiH-
HbIX KOHCTPYKLMIA MpU OTCYTCTBMM AOSHKHOrO BO34yX000MeHa.

[Mpy noBbIWEHN BRAXHOCTU ApeBecuHbl cBblwe 20%, nosiBrieHun B ApeBecuHe
BOAbl B KanenbHO-XXWOKOM COCTOSIHAM U MOJIOXUTENbHOW TemnepaType Bo3gyxa
Ha4yMHalOT pa3BMBaTbLCSA JOMOBbIE rpUbbI.

OTcyTCTBME [OOMMKHOMO OCBUAETENLCTBOBAHUSA [OEPEBAHHbBIX KOHCTPYKUMA U
CBOEBPEMEHHOI0 YCTpaHEeHUs BbISIBIIEHHbIX Ae(EKTOB SABNSAETCA OCHOBHOMW Mpuyn-
HOW HeLONroBeYHOCTU AepeBSAHHbIX KOHCTPYKUMW. B TO ke Bpems, npakTuka akc-
nnyatayumM 3gaHui rnokasana, YTo B HOpPMaribHbIX YCINOBUAX LepeBAHHbIE KOH-
CTPYKUMM MOTYT CyLLeCTBOBaTb COTHM JieT 6e3 CHWXeHUs 3KchnyaTauMOHHbIX
CBOWCTB.

JKcnnyaTaumMoHHasa npoduiakTnka COCTOUT U3 ABYX 3TanoB — NPUEMKN MOCTPOEH-
Horo o6bekTa B aKcnnyaTaumio U cobrofeHne 1 KOHTPOIb NpaBui aKCnyaTaumm.
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Mpn Nnpuemke obbEKTa B IKCNyaTaumio crneayer:

— YOOCTOBEPUTLCS B TOYHOM W Ka4eCTBEHHOM MCMOSIHEHUN MPOEKTHOro peLUeHns
(aKTbl Ha cKpbITble paboTbl, hakTUYECKOE NCMONMHEHNE, KOHTPOSbHbLIE BCKPLITUA U T.4.);

— MPOBEPUTb BIAXHOCTb APEBECUHbI B KOHCTPYKUMAX (C OTKPbITbIMU U 3aKPbITbIMU
NOBEPXHOCTAMMN);

— NPOBEPUTb HanNM4uMe YCNOBUN MOSIBIEHUS TPUOKOBLIX 3aboneBaHuUn U cammx
rpnbKoB.

B npouecce akcnnyaTtaumm Heobxoanmo:

— MOCTOSIHHO MNOAAEPXMBATb B MCNPABHOM COCTOAHUW BCE 3NEMEHTbl 34aHus,
npefoxpaHsaowme gepeBsiHHbIE KOHCTPYKLUMK OT YBIIAXXHEHWS;

— co3gaTtb CUCTEMY paHHero obHapyXeHusi npouecca 3arHMBaHus Unu nosiene-
HWSA YCOBUI €MY COMYTCTBYIOLLErO N CBOEBPEMEHHOE YCTPAHEHME MOSABMBLLEIOCS
pedekTa.

5.2 MeTtoguka cbopa MHcpopmauum o COCTOSIHMN 06 bLEeKTa

O6cnenoBaHuve 30aHUN — 0OMH N3 Hanbonee CNoXHbIX BUAOB CTPOUTENBHOM e-
arenbHocTu. Ons 3gaHun ctapwe 30-40 neTt npakTM4Yeckn HM OOMH BUL CEPbE3HbIX
PEMOHTHbIX paboT He MoXeT BbITb HOpMaribHO BbINOMHEH 6e3 npeaBapuUTENbHOMO
obcnenoBaHus.

Komnnekc meponpuaTun rno onpeneneHuo U OueHKe (DakTUYeCKUX 3HavyeHUn
KOHTPOSIMPYEMbIX NapaMeTpoB, XapaKTepusyloLmnx KCniyaTauMoHHOE COCTOSAHME,
NPUroAHOCTb U paboTOCNOCOBHOCTL 06BLEKTOB 0OCnefoBaHMA U onpeaensatoLnx
BO3MOXHOCTb AalfibHENLEN 3KCnnyaTaunm nnm HeobxoguMoCTb BOCCTAHOBMEHNS U
ycurneHusi 1 HeobxogMmo NpoBOANTL MpPMU:

s Hanuunun pedektoB (T.e. HECOOTBETCTBUSA KOHCTPYKUMA Kakomy-rnmbo napa-
MEeTpPY, YCTaHOBIIEHHOMY MPOEKTOM UM HOpMaTuBHbIM gokymeHTom CHull, TOCT,
TY, CH » 1.4.) 1 noBpeXaeHUn KOHCTPYKUUN, KOTOPble MOTyT CHU3UTb MPOYHOCT-
Hble, JedpopMaTMBHbIE XapaKTEPUCTUKU KOHCTPYKLMA N YXYALWNTL 3KCMnyaTaunoH-
HOe COCTOsIHVE 3[aHuS B LieSioMm;

 YBENMUYEHUWN IKCMyaTaunoHHbIX HAarpy30oK U BO3AENCTBUA Ha KOHCTPYKLMU Npu
nepensiaHNpoBke, MoAepHMU3aUmnmn N yBENNUYEHUN STAXXHOCTU 34aHUS,

* PEKOHCTPYKUMW 30aHUN Jaxe B Crnyyasx, He COMpOBOXAALMXCA yBernMyeHu-
€M Harpysok;

* BbISIBIEHUM OTCTYMNSIEHMMA OT MPOEKTA, CHWXAKLWNX HECYLLY0 CNOCOBHOCTb U
3KcnnyaTaumoHHbIe KayecTBa KOHCTPYKUUIN;

¢ OTCYTCTBUN NPOEKTHO-TEXHUYECKON U UCTIOSNTHUTENBHOW JOKYMEHTaUuUK;

* U3MEHeHUU PYHKUMOHANbLHOIro Ha3Ha4YeHNsa 30aHNN U COOPYXKEHWUM;

« BO30OHOBMEHNN NpPEepBaHHOIO0 CTPOUTENbCTBA OObeKTa Mpu OTCYTCTBUM KOH-
cepBauuM UnNn No UCTevYeHUn Tpex neT nocne npekpaweHUss CTPouTenbCTBa npu
BbIMOSIHEHMW KOHCEpPBaLnW;

« fedopmaunn rpyHTOBbIX OCHOBaHWUM,

« HEOHXOANMOCTN KOHTPOSS U OLEHKN COCTOSIHUSI KOHCTPYKLUMI 30aHUK, pacno-
NOXEHHbIX B6IM3M OT BHOBb CTPOSALLMNXCH COOPYXKEHUNA;

« HEOOXOOUMOCTU OLIEHKN COCTOSIHUS CTPOUTESbHBIX KOHCTPYKLMIA, NOABEPTLLMXCA
BO3AENCTBUIO MOXapa, CTUXUHbIX: 6eCTBMIA NPUPOLHOro Xapakrtepa UM TexHOo-
FeHHbIX aBapui,

« HeobxoaMmocTn onpeneneHna npuUrogHoCT MPOU3BOACTBEHHbLIX U obLle-
CTBEHHbIX 34aHUN AOS19 HOPMarnbHOW 3KCniyaTauun, a Takke XWNbIX 30aHuiA Oons
NPOXMBaHUS B HUX.
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O6cnenoBaHme CTPOUTENbHBIX KOHCTPYKLUUI 34aHUA U COOPYXXEHWNIN NPOBOAUTCS,
Kak npaBuio, B HECKOSIbKO CBA3AHHbIX Mexay cobor aTanos: NoAroToBKa K npose-
AeHno obcnenoBaHus; npenBapuTenbHoe (Bu3yanbHoe) obcnefoBaHue; getarnb-
Hoe (MHCTpyMeHTanbHoe) obcnegoBaHue; pacyeTbl CTPOUTESNbHbIX KOHCTPYKLWNA,
3aKnNYeHne O TEXHMYECKOM COCTOSHMM C Bblgayen pekoMeHJauun na garnbHeun-
LUen aKkcnnyaTaumm n pas3paboTkon BapMaHTOB YCUITEHUS.

CocTtaB paboT 1 nocnegoBaTesibHOCTb AENUCTBUN NO 0BCNeA0OBaHUID KOHCTPYK-
UM HE3aBMCUMO OT MaTepuana, U3 KOTOpPOro OHM M3rOoTOBMEHbI, HA KaXXaoM aTane
npegycMmaTpuBaer:

— nogrotoBuTenbHble paboTbl: 0O3HaKOMIeHne ¢ o6bekToM obcrnemoBaHus, ero
06BHEMHO — MAAHNUPOBOYHBLIM Y KOHCTPYKTUBHBIM peLueHnem, matepuanamm UM,

— noabop 1 aHanM3 NMMEeLLLENCS NPOEKTHO-TEXHNYECKON OOKYMEHTaLMNW;

— COCTaBrieHne nporpamMmmbl paboT Ha OCHOBE MOJSTyYEHHOrO OT 3aKa3yuka TEXHU-
yeckoro 3afaHus. TexHudeckoe 3afaHue paspabaTtbiBaeTcs 3akasymkom u (unwu)
NPOEKTHOW OpraHm3aumen.

MpenBaputensHoe (BU3yanbHoe) obcnegoBaHWe BKIKOYAET: ChOWHOE BU3Y-
anbHoe obcreaoBaHMe KOHCTPYKLUMIA 30aHUI 1 BbiBNeHME OedeKTOB U NoBpeXae-
HUA MO BHELUHUM MpPU3HaKaM C HEOBXOaUMbIMK 3amMepamMmn n nx omkcaunn.

HeTanbHoe (MHCTpyMeHTanbHoe) obcrnegoBaHMe BKOYAET:

— paboTbl N0 o6mMepy HEOOBXOANMbBIX rEOMETPUYECKNX NapamMeTpoB 34aHWUIN, KOH-
CTPYKLUWIA 1 y310B, B TOM YMCIe C MPUMEHEHNEM reoe3nyecknx npmbopos;

— VMHCTPYMeHTarnbHoe ornpejereHne napamMmeTpoB AedekToB U NOBpeXaeHun;

— onpegerneHne akTUYecknx NPOYHOCTHbIX XapakTEPUCTUK MaTepuanoB OCHOB-
HbIX HECYLLMX KOHCTPYKLUNN N UX SNIEMEHTOB;

— U3MepeHMe napaMmeTpoB IKCNIyaTaLMOHHOW cpeabl BHYTPU OO6bEKTa;

— onpejereHne pearnbHbIX HAarpy3ok, NPSIMbIX U KOCBEHHbIX BO34ENCTBUN;

— onpegerneHne akTUYeCcKon pacyeTHOW CXeMbl KOHCTPYKLNM;

— pacyeT HecyLen cnoCobHOCTM KOHCTPYKLUUIM NO pesyrbTaTtaM obcnegoBaHus;

— aHanua pesynbTtaTtoB 06crneaoBaHNs N pacyeTa;

— aHanua nNpuYrH NosBNeHns 4edeKkToB 1 NOBpPEXOEHUN B KOHCTPYKLUNSAX;

— COCTaBrIEHME UTOrOBOro JOKYMEHTA (aKTa, 3akfoyeHns) ¢ BbiBOgaMu;

— paspaboTka pekomeHgauuin no obecneyeHmnto npovHoctn n gecdopmatnsHoctn CK.

HekoTopble 13 nepevncrnieHHbIXx paboT MoryT He BKM4YaTbCa B nporpammy ob-
crnefoBaHUsA B 3aBMCUMOCTU OT crieumdurkm obbekta obcnenoBaHus, ero CocTos-
HWA 1 3agad, onpefeneHHbIX TEXHUYECKUM 3a4aHNEM.

O6cnenoBaHne OTAENbHbBIX KOHCTPYKUMA — NANT NEePEKPbITUA, KONOHH, CTpOnun
00Obl4HO MPOU3BOANTCS AS1S1 BbISICHEHUSI UX HecyLllen CnocobHOCTU nyTeM UOEHTU-
duKauumn 1 NPOBEPOYHbIX pacyHeTOB KOHCTPYKLMI N BbiBaeT BbI3BAHO CrieayroLwmmMm
NpUYNHaAMK:

1) nnaHnpyeTcs yBernu4eHne Harpyskm Ha nepekpbiTue npu U3aMeHeHun OyHKUM-
OHasnbHOrO0 HasHa4YeHusl NOMELLEHUS, UBMEHEHUN XapaKTepuCTuUK obopyaosaHus,
MOZepHU3aLnn NPpoM3BOACTBa;

2) NnaHnpyeTcsa nepennaHMpoBKa NOMELLEHUIA;

3) 3ameyeH pocT gedopMaunin (yBenudeHne npornda namTt nepekpbITUin, TPELnH
B CTEHOBbIX NaHENAX 1 T.M.), HecyLlasa CnOCOBHOCTb KOHCTPYKLMIA HEU3BECTHA (He-
N3BECTHO M N0 KaKyt HarpysKy nNpoekTnpoBasnacb KOHCTPYKUMS);

4) nogowsio BpeMa Ans 3aMmeHbl KOHCTPYKUMIA (CTHUBLUMX AePEBAHHbLIX KOHCTPYK-
LMW NEPEKPbITUA B 30aHNAX UICTOPUYECKOWN 3aCTPONKN);
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5) B 3gaHun HabniogaTca cucteMaTndeckme npoTedkn KpoBNW UNu pasrepme-
TU3auusi CTEH, MPOMOKaHWe CTEH, MPOMOpaXKMBaHUe CTEH.

Cncrtematnyeckmin TEXHUYECKUA HaA30p 3a paboTon LepeBSHHbIX KOHCTPYKLMA
0CcOBeHHO BaxxeH B nepsble roabl ux paboTel. NMpounssoautca obecnegosaHue aepe-
BSHHbIX KOHCTPYKUMI OBa pa3a B rof: OCEHbI — AN BbIICHEHUS BIUAHUA JIETHEN
YCYLLKN U BECHOW — MOCIie OKOHYaHUsA OEeNCTBUSA CHEroBOW Harpysku onga onpeje-
NEeHNs CBA3aHHbIX C 9TUM PaCcCTPONCTB KOHCTPYKLNW.

O6cnenoBaHMe HeCyLMX KOHCTPYKLMIKA pekoMeHAyeTCs COnpoBOXAaTb M3Mepe-
HUEM pasBUTUA YNPYrMx M OCTaTOMHbIX Aedopmauui B TedeHWe OOHOro uukna
AENCTBUA Harpysku (Hanpumep, CHerosom), HabnwaeHNnsMM 3a COCTOAHNEM: MaTe-
puana, pasBuTMeM TpewuH B OTBETCTBEHHbIX COeOMHEHUAX KOHCTPYKUMK, npa-
BUMbHLIM pacKpenfieHneM KOHCTPYKUMn B npocTpaHcTBe. Hanbonee nokasartenb-
Hble pe3ynbTaTbl JAOT U3MepeHnsa obmnx gedopmMaunin — NPornbos, OTKNOHEHUN
N3 NMOCKOCTU CUCTEMbI, BbINMyYMBaAHU CXaTbIX a5ieMeHTOB. Bo Bpems nepunoguye-
Ckux obcrnegoBaHui cnefyeTt NPoM3BOAUTE HUBENUPOBKY HMXKHErO Mosica HEeCYyLMX
KOHCTPYKUMM U Bbl4epunBaTb KpuMBble NPOrMboB MX Nog Harpyskown, UamMepsitb OT-
KNMOHEHNE KOHCTPYKLUMIA OT UX MPOEKTHOro MOJSIOXEHUS, a Takxe CTperiku Bbirnba
CXKaTbIX 3N1EMEHTOB B A0NSAX UX ONNHBI.

O6cnenoBaHve orpaxaarLwmx KOHCTPYKLUMIA HeobXoAMMO HauYnHaTb ¢ Hanbonee
ONacHbIX B OTHOLIEHUN 3arHMBaHWA MecCT. K HUM OTHOCATCS: y4aCTKU MOKPbITUIA U
NepeKpbITUIM, PacnoSIOXKEHHbIX B MeCTax 34aHun ¢ HanbonbLUMM BblgeneHnem Bna-
M n napoobpasoBaHWeEM; HaCTUMbI, ABMNAOLWNECA OCHOBaHMEM PYMOHHONO KOBpa
KPOBIU; HWXKHME OBBSA3KN KapKaCHbIX U HUXHWE BEHLbI PYOnNeHbIX CTeH; LIOKOMbHbIE
4YacTu cTeH U POHapHbIX HAACTPOEK; 3afenaHHble B CTeHbl KOHLbl 6anok n nporo-
HOB; 6OKOBblE NOBEPXHOCTM HANOK U NPOroHOB MPW YyKagke napou3onsaumm Kopbl-
TOoM 1 T.n. MNpn obcnegosaHun obpallarT BHMUMaHUe Ha npormbel 6anok n nporo-
HOB, HACTUOB U NOALUNBOK, HA KpenneHne nx K 6bankam n nporoHam u np.

Mpn ob6cnepgoBaHnn AepeBSAHHbLIX YacTen 34aHui cnegyeT NpoBOAUTb:

— BbISIBNlEHNE Y4aCTKOB [EepeBSHHbIX YacTten obbekta C BMAMMbIMU gedekTamm
NN NOBPEXOEHNSMU, NOTEPEN YCTONYMBOCTU N NporMdamu, packpbiTUEM TPELUMH B
AepeBSAHHbIX 3rieMeHTax, b1onorMyeckmm, OorHeBbIM, KOPPO3UOHHBIM MOPAXKEHNAMU;

— BbISIBfIEHNE Y4YaCTKOB [OEepPeBAHHbIX KOHCTPYKUUM C HedonyCTUMbIMKA aTMO-
chepHbIMW, KOHAEHCALMOHHBIMN N TEXHUYECKUMN YBIAXXHEHUSIMN;

— onpegeneHne cxembl N NapamMeTpoB BHELUHUX BO3OEWUCTBUM Ha LepeBsiHHble
YacTu 30aHuKn, PakTUYeCKN AeNCTBYIOLWMX Harpy3oK ¢ y4eToM COBCTBEHHOroO Beca,
pacyeTHbIX CXEM W reoOMeTpuUyYecKMX pasMepoB — MNPOSieToB, CEYEHWW, YCrOBUN
ONUpaHNAa 1 3akpenreHnsa JepeBAHHbIX KOHCTPYKLUNNA;

— onpeneneHne COCTOAHNSA y3r10B COMPSKEHUS AepeBSAHHbIX 3IEMEHTOB;

— onpegeneHne NPOYHOCTHbIX U (PUINKO-MEXaHMYECKMX XapaKTepUCTUK OpeBe-
CWHBI;

— onpegeneHne TeMmnepaTypHO-BMaXXHOCTHOrO peXxuma 3KcnryaTauun  KoH-
CTPYKUMU;

— onpegeneHne Hanuyus U COCTOSHWUS MaTepuanoB 3allinTbl OepeBSHHbIX Ya-
CTEWN KOHCTPYKLMN N UX 31IEMEHTOB.

KoHCTpyKUMM OepeBsHHbIX Neperopogok cneayeT onpefensatb BHELWHMM OCMOT-
pOM, a Takke NPOCTYKMBaHMEM, BbICBEPSIMBAHMEM, NPOOBUBKON OTBEPCTUI N BCKPbI-
TMEM B OTAENbHbIX MecTax.

PacnonoxeHune ctanbHbIX AeTanen KpenneHnsa n kapkaca neperopoaok crniegyet
onpenenstb No NPOEKTY U YTOYHATL MeTannonckaTenem.

Mpn o6cnepoBaHnn aepeBAHHbBIX NEPEKPbITUA HEOBXOANMO:
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— pa3obpaTb KOHCTPYKLMIO Nofia Ha nnowagun, obecneymsatolien obmep He me-
Hee OByX 6anok v 3anofiHeHUn Mexay HMMK no anuHe Ha 0,5-1 M, pacynucTuB 3a-
cbinky, obmMasky M nasbl HakaTa OEpPEeBAHHbIX NEPEeKpbITUA ANns TwaTenbHOro
OCMOTpPa NPUMbIKAHMNA HaKaTa K HECYLLMM KOHCTPYKLMSIM NEPEKPbITUS;

— onpeaennTb Ka4ecTBO APEBECUHbI Banok 1 MatepuanoB 3anofIHEHUSI MEXaHW-
YeCKMM 30HANPOBaHMEM, B3ATUEM NPob 1 obpasuos onga nabopaTopHOro aHanusa;

— YCTaHOBUTb FpaHunLbl MOBPEXOAEHNSA OPEBECUHDI;

— CHATb LUTYKaATYPKy CO CTanbHbIX 6anok ans onpeneneHusi CTeneHn Kopposuum,
onpeaennTb CeYEHUs 1 War HECYLLIMX KOHCTPYKLUMA.

HedexTbl 1 nopexaeHns [K onpegensatoTcs cnegyowmmMmmn cnocobamu:

— OCMOTP C HEOBXOAUMbBIM pPacKpbITUEM ONS BbISBIEHNA (PaKTUYECKOro COCTOA-
HUA OepeBSHHbBIX KOHCTPYKUMA U oOMepa aepeBAHHbIX KOHCTPYKLUMWI;

— M3MEpPEHMNE OCHOBHbIX NapameTpoB gedopmauunn Hecywmnx K (npormbos, oT-
HOCUTENbHbIX CMELLEHN Y310B, UCKPUBIIEHNE CXaTbIX 9NIEMEHTOB, YINOB HAKMOHa
CEYEHUN, CMELLEHME NoAATIIMBbLIX COEQUHEHUN, TPELMH, CKanblBaHUs, CMATUS, 3a-
30pbl Y HEMNJTOTHOCTb B COEAMHEHUAX, N3HOC HACTUIOB);

— M3y4YeHue TemnepaTypHO-BAXXHOCTHbLIX YCNoBuUin akcnnyaTaumm JK;

— oTOOp M3 AEpEBSHHbIX KOHCTPYKUMIMN 06pa3uoB Ans nabopartopHOro uccreoosa-
HUS OU3NKO-MEXAHNYECKUX CBOWCTB [PEBECUHbI, €€ BIIAXXHOCTW, NPOYHOCTU CKree-
HbIX COEOUHEHWI, onpeaeneHne Buaa BpeauTens, Kayectsa aHTUCENTMPOBAHNS.

[nsa onpepeneHna Buaa NOBPEXOEHUA U aKTUBHOCTM Mpouecca paspylleHus
obpasuyoB ApeBeCcnHbl HE06X0AMMO NPOBECTU aHANM3 B MUKponornyeckon nabopa-
Topun.

O6pasubl BbibMpatoT U3 Hanboree NOBPEXAEHHbIX y4acTkoB. B ogHoM obpasue
AormkHa ObITb NpefcTaBrieHa Kak 34opoBasi, Tak U noBpexaeHHaa gpesecuHa (Ha
rpaHuue nepexoaa). lNMpu HanMyum BHELWHUX rpnbkoBbiX obpasoBaHun obpasel Ge-
petca BMecTe ¢ HMM. Pa3smep obpasuoB pekomeHayeTcsa npuHumatb 15x10x5 cm
(ans gocok — 15x5x2 cm). No Kaxaomy 3a4aHuio (COOPYKEHUID) HYXXHO OTOMpaTb He
MeHee Tpex 06pasLoB C TpeX OTAESbHbIX YH4AaCTKOB PacKpbITUS.

BriaxkHocTb ApeBecuHbl yCTaHaBIMBAETCS 3NEKTPOHHbLIM Briaromepom. Obpasubl
ANs MexaHn4Yecknx nabopaTopHbIX UCMbITaHUA HAgo OTOMpaTb M3 3fIEMEHTOB, B
KOTOPbIX NPOM3OLLMO paspylleHne, Unn na Hecylmnx anemenTtoB. Konnyectso o6-
pasuoB AN MEXaHUYECKUX UCTbITaHUA NPUHMMAKOT HE MEHEE LLECTM.

[ns cokpauweHnss 06beMOB packpbiTUs Npu obcnenoBaHUM CpsATAHHbIX Aepe-
BSIHHbIX KOHCTPYKUWM pEKOMeHAyeTCsa MUCMNofib3oBaTb MeTod aHaockonun. Pauuo-
HanbHbIMM 0BNacTaAMM UCNONb30BaHUSA AHAOCKONMUU AONS UCCNeAoBaHUA AepeBsiH-
HbIX KOHCTPYKLMA ABNSAKOTCA:

— obcnegoBaHMe COCTOAHNA CNPSATaAHHbLIX U TPYAHOAOCTYMNHbIX A4EPEBSAHHbBIX KOH-
CTPYKLMM N UX 3N1IEMEHTOB;

— obcnepoBaHne OepeBSHHbLIX KOHCTPYKLUMA U 9NIEMEHTOB, KOTOpbIE MPU 3TOM
AOJTKHbI N0 BO3MOXXHOCTW OCTaBaTbCs Be3 NOBPEXAEHUN.

Ecnu npounseBegeHHbI OCMOTP N pacyeTHasi NpoBepKa COCTOAHUS KOHCTPYKLUN
AagyT OCHOBaHME OLEHUTb €ro Kak yrpoxatuiee, HeobxoamMmo HemMeaneHHo npu-
HATb Mepbl K pasrpy3ke KOHCTPYKUMA U YCUNUTb €€ BPEMEHHBLIMU KPEnmeHusMu
ANs npegoTBpalleHna ganbHENWero HapacTaHus gedopmanmi n obpyLleHus.

5.3 XapakTepHble BUAbI AedeKToOB 1 NOBpeXAEeHUN

Haunbonee xapaktepHbiMn BUaaMn gedektoB 1 nospexaeHnn K asnatoTcs:

— BNaXHoO€ COCTOsIHME (MNN Nepuoauyeckoe YyBraXHEHUE) OpPeBECUHbl, KOTopoe
NpeBbILAaeT AONYCTUMOE 3HAYEHNE N N3MEHEHNE ECTECTBEHHOM OKPACKN OPEBECUHDI;
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— HegonycTuMmble geopmMaumm KOHCTPYKLMIA U UX SNIEMEHTOB;

- nospexaeHve [OK 6uoBpeantensmun, OMOBbIMU rpubkamun (HacToawmUM, nne-
HOYHbIM, 6enbiM) 1 XXykamum — ApeBOTOMMUMbLLMKAMM (YyCaTbiM YEPHbIM, MeBENbHbIM
TOYMUIBLUNKOM U Op);

— KOpPPO3usa MeTannuyeckux getanenu,

— TPELLUHbI U PACCNOEHUS KINeeHbIX AepeBAHHbIX KOHCTPYKLUUN;

— paspyLleHnst OT OEeNCTBUS XMMUYECKMX arpeccuBHbIX cpef (yBenmyeHus obb-
€Ma KpUcTansnoB COMn BHYTPU OPEBECUHbI NPU AEUCTBUN KUCMOT U LLEeNoYen).

Ycnoeus u npoyecchbl pa3pyweHusi OpeeecuHbl
depeesopaspywarowumu epubamu

pmnbbl oenaTt Ha ABe rpynnbl N0 cnocoby AobbiBaHUA OpraHMYeCcKUX BeLecTB
ANs NUTaHuA: napasntbl U conpoduTbl. [pnbbl-napasnTbl pa3BMBaOTCS Ha KUBbIX
pacTeHusx, rpnbbl-canpoduTbl pa3BMBalOTCA HAa MEPTBOW APEBECUMHE UMK OCTaTKax
pacTUTENbHOCTH.

Muwen ansa rpnbkoB ABNsieTCA KnetyaTka gpesecuHbl (Lenntonosa 40-50%, re-
muuennonosa 13...28%, nurHuH 18...30%) 1 BellecTBa, HaxoaswWwmecs B NONOCTH
KneTok. [pmnbbl-napasnTbl, pacTyLlMe Ha XUBOW APEBECUHE, BbI3blBAOT KOPPO3NOH-
HYIO N S4EUCTY0 (CUTOBUTYIO) rHUMb. Ee npusHakm — menkue nyctoThl, YacTo ¢ be-
nbiMM NATHaMu 0b0ecLUBEYEHHOWN KNeTyaTKu, BHYTPEHHEE pacCrnoeHne ApPEeBECUHbI
No rogoBbIM KonbuaM. Ha mepTBon apeBecuHe (B KOHCTPYKUUSAX) Takne rpubbl He
pa3BMBalOTCA.

[MpakTMyeckyo LEeHHOCTb NpeactaBniseT 3HaHue YCroBui, CNOCOBCTBYIOLWMX MO-
SBMEHMIO TPMBOB, NX BNUSHME HA OPEBECUHY U MecTa nosieneHus. lNlossnenune rpu-
0oB cBA3aHO C nonagaHMeM Crop Ha 340pOBYHO APEBECKHY, C Hannumem rnd (rpmb-
KOBbIX BOJTOKOH) B 3a00MOHHbIX COSIX APEBECUHbI, KOHTAKTa C 3apa)eHHOW 3eMnen
NNW PEBECUHON, UMEIOLLINX XXMBYIO TPUOHULY (BO34YLUHbBIA MULENNA TPUBHULbI).

bornblwoe KonMyecTBo cnop faeTt poxaeHuwe rpubHuue, a pasBeTBMEHHbIE KIe-
TOYHbIE HUTU (KryTbl), pa3BMBasiCb BbIAENAT (PepMeHTbI paspbIxXnsowmne apese-
CuHy. Pa3Butne rpuda BO3MOXHO TONbKO MPU HanNuUynm onpeaernieHHbIX YCroBui: a
MMEHHO — TemnepaTtypbl U BRaXHOCTU. Tak rpubHuua pas3BMBaeTCs B UHTepBare
Temnepatyp — 4 °C go + 22-35 °C. Cnopbl K HA3KAM TemnepaTypamM MasnoyyBCTBU-
TenbHbl 1 normdatoT Npu t = -20°C - 30°C n npu t = + 80°C.

Hanbonee GnaronpuatHaa aons passuTtus rpuba BNaXHOCTb HaxXxoAMTCs B npeae-
nax HacblweHns BonokoH ot 30 % go 50...70%. B nonycyxon apeBecuHe (Bnax-
HocTb RH < 25%) rpmbbl passuBatoTcsa ¢ Tpyaom, a B cyxon (RH < 18...20%) — HeT.
pnbbl HE pa3BMBaOTCS B BOAE U HA CKBO3HSIKE.

3acton Bo3gyxa He obecrneymBaeT BbiCbIXaHMs ApeBecuHbl. [MonagaHne Bnaru
KOHZEeHcaTa Ha NOBEpPXHOCTb APEBECUHbI HEe NpeacTaBfiieT OnacHOCTU, HO HaKor-
NeHue Bnarv B He3anosiHEHHbIX CMNOSX U COeANHEHUAX B TEYEeHMe OAHOro cesoHa
NpMBOAMT K 06pa3oBaHMIO THUMN.

BnaxHOCTb OpeBECUMHbI MOXET MEHATbCS: OT noacoca Braru C HWKHUX KOH-
CTPYKLMIN; OT HaMOKaHUS OOXOEBOW BOLOW CBEpXy; OT BMaXHOCTUM BO3gyxa. ITO
CBAA3aHO: C NSIOXOWN 3aLNTON OT YBIAXHEHUS; HEKAYEeCTBEHHON TEePMO- U Napoun3o-
naunen; OTCYTCTBMEM BEHTUNSALMKM, CNOCOBCTBYIOWEN MPOCYLUKE APEBECUHbI; He-
yOO0BNETBOPUTENBHOM 3aLLMTON OT THUEHUS.

B 30aHMax 3ToO NposiBASETCA Ha criegyroLwmx yqacTkax:

— NoAnosbs Ha CbipOM rPyHTE U HeobuTaemble noasansl;

— HeaHTMCEeNTUPOBaHHbIE KOHLUbI Banok B KAMEHHbIX CTEHaX;

— HakaTbl NePeKPbITUIA NPU HEUCNPABHbIX KpbILLAX;
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— fAepeBsiHHble Neperopokn U3 Ccblporo neca;

— fQepeBsiHHble NePEeropoaKkn, oLTYKaTypeHHbIe C ABYX CTOPOH;

— nonbl, HakaTbl, 6anku Nnog caHysnamm U KyxXHsIMu npu NOBbILLEHHOW BIIAXXHOCTW;

— OepeBSHHbIE KOHCTPYKLUMN, YBNAaXHAEMbIE 1 NSIOXO0 NPOBETPUBAEMBLIE.

Cnepnyet ocobo ckasatb 0 rpubax Tuna «nnecHesble» (Knagocnopuym — cepo-
BaTO-CMHMIA OKpac, CmHeBa — CUHUK oOKpac, [padpuym — BGypbii N KOPUYHEBLIN
okpac, Acneprunnioc Hutep — oT ceporo go 4YepHoro, lNennuumnnmym — KkpacHoBaTo-
pO30BbI, XNopoccnennym — 3efeHbliin), AaloWwnx Ha peBeCcuHe LBETHbIE, TOHKKE,
NOPOLUNCTbIE HANETHI.

pnbbI NUTaATCS COAEPXKMMbIM KNETOK, HE paspyluasd CTPYKTYpy, a NUllb OoKpa-
lmBasa gpesecnHy 3abonoHn. He Bnnaa Ha NPOYHOCTb OPEBECUHLI, OHU SBMISOTCS
npeaynpexaeHnem o Hanu4ynmn ycrioBum ons passntnsa 6onee onacHbix rpnbos.

Kaxxgomy Buay rpubka npucyLLm CBOWM NMPU3HAKM, OKpacka, YCroBUS pa3BUTUS U
paspyLLeHNsa peBeCUHbl. XapakTepucTnka HEKOTOPbIX U3 HUX JaHa B Tabnuue 5.2.

Tabnvua 5.2 — XapakTepuctmka paspyLuatowmx gpeBecrHy rpubos
HanmeHoBaHus XapaktepucTuka MpumeyaHne

3apoxpgaeTtcs (t = 18-22°C u RH = 28-30%), pa3suBaeTcs |CHuxaeT
Oomoson rpnb, |(t=3 °C u RH = 20%), ganee rpMbok cam BblgenseT Brary |MpO4YHOCTb,
HacToALW NI npu gbixaHun. B HayanbHOW cTagum xenTteeT, 3aTeM 3apaxeHHas
kopu4yHeBeeT. [losiBNAeTCA B JOMax, Ha cknagax (pexe) |4acTb yganseTcs.

3apoxpaetcd (t = 12-17°C n RH = 25-30%), B Ha4yanbHon |CHuXaeT
HomoBon rpub, [cTagum obpasyeTca 6enocHexxHasa rpubHula, paspywas  [MPoOYHOCTb,
6envin OpeBecuHy, 06pasyeT NpoaosibHbIE U NONepeYHble 3apaxeHHas
TpeLnHbl, okpac aepesa Oypbin 4o 6ypo-KopU4HEBOTrO YyacTb yaansieTcs.

PassuBaetcsa npu RH = 45-60 %, B Ha4anbHOW cTagum CHmxaeTt

HomoBow rpnb, |06pasyeTcs cBeTNo-xenTas, 3aTeM KOpuyHeBas [0 NMPOYHOCTD,
KOPUYHEBbIV YepHOW NopaXxeHHasi ApPeBECMHA TOro Xe LBeTa, Xpynkas, |3apaxeHHas
pacnagaeTcsi Xpynko Ha Menkue NpuaMoYku YyacTb ygansiercs.

PasBnBaeTcs B CbIpbiX Y TEMHbIX MecTax (cknagax), Ha  |CHwxkaeT

y XBOWHOW ApeBeCcHHe, NpyaaBas ApeBecrHe 3010TUCTbIN, (MPOYHOCTb,
LaxTHbIN rpnb Ap pnA Ap P

3aTeM Oypblii OTTEHOK, KOTOpas pacnagaeTtcs 3apaxkeHHas

Ha NPU3MaTUYECKNE KYCOYKM YyacTb ygansiercs.

Pa3BuBaeTtcsa Ha cTonbax, cBasx, Kpyrnske, okpac CHWXaeT NPOYHOCTb,
CTonGoBov rpub (0T 30M10TUCTO-BOMIIOYHOIO 0 pXaBo-6yporo, 3apakeHHas 4acTb

obpasyeT OeCTPYKTUBHYIO rHUMb yoansieTcs.

MocnepoBaTeNbHOCTL PA3BUTUS: CMOPbI — bl — MULEenus (cnopa — NNogoBoe Terno, M — HUTb
(6 = 4-5 MK), MULENNSA — CKONJTEHMUSI NITEHOK U LHYPOB, T.€. CNieTeHne rmad).

YcnoBusa n npouecchbl paspyleHusa ApeBeCuHbl rHuUeHneMm. brnoxmmmyeckni
npouecc pa3BuUTUA ,D,eCprKTMBHOlZ rTHUIIN MOXHO pa36V|Tb Ha ABa 3Tana, oTIin4va-
oLwunecda TemMm, 4ToO Hadany npouecca CﬂOCO6CTByeT n30bITOK Bnaru B apeBecuHe, a
Ha BTOPOM 3Talie 3Ta BJiara nosaBrndeTcd B pe3yribTarte peakunin.

Ha nepBomMm 3Tane naget acaxapuBaHume Lernntorno3bl KACIbIMA q)epMGHTaMVI, Bbl-
agendaemMmbiMn KneTkamu, C nosiydyeHmnem BOD,OpaCTBOpMMOVI MMHOKO3bI:

CeH10Cs + Hy0 -> CgH1,0e6.

Ha BTOPOM 3Tane nponcxoauTt OKUCIIEHUE TTIHOKO3bl B pe3ysibTaTe XWU3HeOedA-
TeJTIbHOCTU rpM6a:

CeH1206 + 60, -> 6C0, + 6H,0.

[pnbbl (canpoduTbl), pacTylne Ha MepTBON APEBECUHE, BbI3biBAOT OECTPYK-
TUBHYKO THWUJTb (prrlH0r|pV|3MaTW~|eCKaﬂ, cpegHenpmnamMmatTnyeckasd, Merskoripmn3ma-
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TUYeckasl), KoTopasi XxapakTepusyeTcs o6pa3oBaHMEM MPOAOSbHbLIX U NONepPeYHbIX
TPELLVH.
Pa3HOBWOHOCTY FHUMWN OPEBECUHBI U €€ BMUsIHME Ha NPOYHOCTb CM. Tabn. 5.3, a
3Ha4yeHMs NapameTpoB, OrpaHNYMBalOLLIMX Pa3BUTUE THUEHUS!, CM. B Tabn. 5.4.
Tabnuua 5.3 — PasHOBUAHOCTU THUNW APEBECUHbI U ee BNUSIHWE Ha NPOYHOCTb

HavmeHoBaHwue XapakTepucTumka Pesynbtat BNnAHMSA
B o et s oo " Cumaeron
Tpyxnsasas o ' ; NPOYHOCTb
KaBepHax, umeeT Bypbln LBET pasfMyHblX OTTEHKOB
PaspyLweHne Lenntonosbl C NOBpexaeHneM CTEHOK CHuxaetcs
MHunb KNEeTOYHOW CTPYKTYpPbI, C 06pa3oBaHNEM rOpU3OHTaNbHbIX |MPOYHOCTb.
paspyLumTenbHas| M TaHTeHCanNbHbIX TPELWH, C AeNeHneM CTPYKTYpbI PekomeHayetcs
Ha KyOVKW, UMeeT KOpU4HeBbIn LBET yaansatb
MHunb PaspyliaetTca B OCHOBHOM MEHTBUWH, KOTOPbIA Urpaet CHwuxaeTcs
KOPPO3WOHHag |pornb Kres Angd Hecyuwlero Lennisio3Horo Kapkaca NPOYHOCTb
Anposas OnpepgenseTtca B TopLe MO BHELWHeMY Buay (NecTpbiin CHwuxaeTcs
rHUMNb CUTOBbIN, OYPbIN TPELLMHOBATLIV UM BOSTOKHUCTIN) NPOYHOCTb
Pa3BuBaeTcsi ¢ TOpUOB 1 N0 GOKOBOW NOBEPXHOCTH
MHunb n3-3a HEMpPaBWUIbHOIO XpPaHeHUs, UMeeT LBET NecTpbin CHwuxaetcs
3abonoHHas (Y IMCTBEHHLIX MOPOA) M XXEeNTOBATbIN UMK NPOYHOCTb
po3oBaTo-0ypbin (Y XBOWHbIX)

Tabnuua 5.4 — 3HayeHus NapamMeTpoB, OrpaHNYMBaOLLMX Pa3BUTUE THUEHUS

MakcumaneHo gonyctumas
rll\;gn XapaKTepMCTrgncig?/ﬁ:Ll ;KcnnyaTaumm BN2XHOCTb APEBECHHbI, % ]
KneeHon HekneeHom

BHyTpu oTannmBaembix nomeLleHun npu t < 35°C n
OTHOCUTENBLHOW BMAXHOCTU BO3yXxa:

1 |-po60% 9 20
- bonee 60% pgo 75% 12 20
- 0T 75% go 95% 15 20
BHyTpu HeoTannnBaembIX NOMELLEHUN:
- B CyXOM 30He 9 20

o |-B Hovaaanoﬁ 30He 3 12 20
- B CYXOW N HOpMaribHOW 30HaxX ¢ MOCTOAHHOM
BMaXHOCTbIO B nomeLleHun bonee 75% 15 25
- BO BMaXHOW 30He 15 25
Ha oTkpbITOM BO3ayXxe:

3 | -8B CyXoW 30He 9 20
- B HOpMarsibHOM 30He 12 25
- BO BMaXHOW 30He 15 25
B yactax 3gaHum 1 CoOopyXeHUN:
- conpuKacarLimecs ¢ rpyHTomM - 25

4 | - HaxoasLKeca B rpyHTe - 25
- NOCTOAHHO YBNaXHseMble - 100
- Haxoaqawuneca B Boae - 100

PaspyuieHne gpeBecnHbl 3HTOMOMOTNYECKNMIY BpeaUTENAMM.

OHTOMOMOrNYyeckne BpeauTenn OpeBeCUHbl — 3TO PasfiMyHble HaceKoMble, XKU-
BYLLME B XXMBOWM WU MepTBOW ApeBecuHe. [Ina psga HacekoMblX ApeBecuHa — 3TO
nvwa, 4OM N MeCTO pa3MHOXeHUSA. M3 yeTbipex cTaaun nx passButus — reHepauum
(MU0, NMYMHKa, KyKOoJSika, HaCeKkoMOe) ApeBecnHa paspyLluaeTcs Ha ABYX: JIMYMHKA
NCnonb3yeT ApeBEeCHHY Kak KOpM; Hacekomoe, Bblbnpasicb U3 ApeBeCcuHbl, Nporpbl-
3aeT oTBepcTMe.

PaspyLeHne apeBeCuHbl HACEKOMbIMWN XapaKTepU3yeTcs YepBOTOUMHOM (X04b! U
OoTBepCTUSA B ApeBecuHe). MoxeT ObiTb YepBOTOUYMHA NOBEPXHOCTHAA (rnybuHOM He
bonee 3 mMm), Hernybokas (MeHee 15 mm), rnybokas (6onee 15 Mm), CKBO3Has, He-
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KpynHasa (anameTtpomMm meHee 3 MM), KpynHas (6onee 3 Mm). Tonbko NOBEPXHOCTHAsA
4YepBOTOYMHA HE CHMXAeT NPOYHOCTb.

B tabnuue 5.5 npueBeneHa xapakTepucTuka pacnpocTpaHeHHbIX B pecnybrnvke
BpeauTenen. B TeyeHne roga npoucxoguTt ogHa reHepaums, a npy 6rnaronpusTHbIX

yCnoBuAx — ABe reHepauunn.

PaspyleHunsa BcTpedaroTcs value:
- B CTapblX 30aHUAX: Ha OMOPHbLIX y4acTKax, 3afeNaHHbIX B KaMeHHble CTEeHbI
(coBmecTHOe aencTeme AOMOBbIX IPMBOB M XKYKOB-TOUUIBLLMKOB); B NponeTe 6anok
(pesynbTaT COBMECTHOIO rHE340BOM0 NOPaXKeHUs rpUbomM 1 KyKom);
- nopaxeHue napkeTa (KyK ApeBOrpbli3) U3 NMUCTBEHHbIX MOPOA MpU NIIOXOM Xpa-

HEHUW.

Tabnuua 5.5 — [narHocTnyeckne Npu3HaKu XKyKoB-BpeauTene MepTBoii ApeBECHHbI

Bua ToynnbLmKK [omoson
_ | [donroHocuk
Xapak- MebernbHbIn [omoson ycat H4epHein TPYXNsBbIN Apesorpbia
TEPUCTUKA (cepbin)
1. Anuna, 110 3-4 MM 4-5 MM 10-20 mm 3-3,5 Mm 2,5-4,5 mm
. - CMONSHO- TEMHO- TEMHO-
uBeT TEMHO-OypbIN  [4epHO-BYpLIN - . .
YepHbIN KOPUYHEBbIN KOPUYHEBbIN
2. lleTHble Kpyrnoe Kpyrnoe oBanbHoe Kpyrnoe Kpyrnoe
OTBEpPCTUS 1...2 Mm 2...3,5Mm 6...8 MM 1...2 Mm 1...1,5vm
Oenble, oenble, oenble, oenble, benble, Noako-
3. JInumHkm
6 HOXEK 6 HOXEK 6 HOXEK GesHorne BoOGpasHble
4. PaspyLlieHus:|BOornb BOMOKOH, (BOOMb BOSTOKOH, |BAOSMb BOMO-  |[MepenyTaHbl,  [nepenyTaHbl,
- NEHTOYHbIE 3a6utbl 6yport [3abuTbl Bypon  |KOH, 3ab6UTbl (B TPYXY C 3abuThbI
Xoapl MYKOW MYKOW Oypon mykon |Gypon mykon  |Bypon MyKoW
- my6uHa 0o 40 mm 0o 50 mm go40mMmun  |go 50 mm 0o 20 mm
paspyLleHns bonee
i B CYXOM, B CyXOM C B CyXOW XBOW- |B MOCTOAHHO B U3genunsax
B”'g b B mebenn, nepuoauyecknm |Hou, B mebe- |BnaKHOW XBOW- |3 NIUCTBEH-
Apesec pexe B CKc |yBnaxHeHuem, [nu,B CKc Hon, B CK n3 HbIX Nopog,
RH = 10...30% |yauie; B xBon- |RH =5...15% |XBOWHbIX MO- ocnabneHHbIX
npu HbIX nopogax, B |nNpu pof; B CTapblX |FHUEHMEM C
t=25...28°C  |koHCTpyKumsax, [t=20...30°C |3gaHuax —kyx- |RH =10...40%
pexe B mebenu HSIX, TyaneTtax c(npu
¢ RH =10...30% RH > 50% npu |t = 20...30°C
nput = 25...28°C t=18...20°C

HedekTbl AepeBAHHbLIX KOHCTPYKLUN, Bbi3biBaeMble OrHEBbLIM BO3AEeUCTBUEM
npu noxape. pn orHeBOM BO3OENCTBUM BO BPEMA MOXapa AepeBSHHblE KOH-
CTPYKLMM MNOSTy4aloT pasfnunyHble NOBpPeXAeHUs BMoTb A0 MOSIHOro paspyLleHus.
[Mpn npogomknTenbHOM NoXxape AepeBAHHbIE KOHCTPYKUUKM, JaXe MOKPbITble aHTu-
nMpeHamu, NOSTHOCTLIO MPeBpaLLaloTCA B Yrb UKW Cropator.

ConpoTuBreHne gpeBeCcuHbl HENMOCpPeaACTBEHHOMY BO3ENCTBUIO OMHS JOBOSIbHO
BbICOKO, OCOBEHHO ecnn 3TOMYy BO34EWCTBMIO MOABEPratoTCs 3NEeMEHTbl KPYMHbIX
MornepeyYHbIX CeYeHnn, yaaneHHble apyr oT apyra. bnusko pacnonoxeHHble rops-
LLMe 3rieMeHTbl CnocobCTBYOT BOMNbLLOMY M BLICTPOMY MOABLEMY MX TeMNepaTypbl
3a cyet mn3nyyeHna tenna. lNpu noxape oTpuuatensHoe BMSHUE OKa3blBalT pas-
HOro poja LWenu v TpeLunHbl B OepeBAHHbIX KOHCTpyKuuaX. Beigenstowmeca uas
APEBECUHbI roptodmne rasbl BOCMIITAMEHATCA OT COMPUKOCHOBEHUS C OTKPbITbIM
nnameHem npu Temnepatype 215-216 °C. [pu 9TOM NpOUCXOAUT ABUXKEHUE NPO-
AYKTOB rOpPEeHNs 13 TOMLWM ApeBECUHbI HapyXy K kucnopony sosgyxa. CropaHue ra-
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30B NPOMCXOAUT BHE 3aXOKEHHOW ApeBeCuHbl. [1py OOCTUXKEHUU OpEBECUHbBI TEM-
nepaTypbl okono 280°C razoobpasoBaHMe CTAaHOBUTCS OYEHb MHTEHCUMBHLIM, @ caMm
NpouUecc — aK30TEPMUYECKUM.

Ona OK npegcrtaBngeT onacHOCTb HE TONbKO HEMOCPELCTBEHHOE COMPUKOCHO-
BEHWME C OrHEM, HO 1 Apyrve popMbl Harpesa, 0COBeHHO Npu ANNTENTbHOM BO3a4eN-
cteun. [pn Harpese rnyvyencrnyckaHmem ApeBecrMHa MOXeT OOCTUTHYTb TeMnepaTy-
pPbl MHTEHCMBHOIO 3K30TEPMUYECKOrO PasfioXXeHUs U Npu 9TOM MOXET NPOU3ONTH
CamMOBO3ropaHue BblAENSWNXCA U3 OpeBECUMHbl ra3oB. B pesynbTate npoucxo-
ASLEeNn Npu 9TOM CyXOW NeperoHkn ApeBECUHbI MPOUCXOAUT 3HAYUTENBHOE CHUXKE-
HWe ee NMPOYHOCTH.

Mepbl, NpyHMMaeMble ONS YMEHbLUEHUS MOXapoOonacHOCTU ApPeBECUHbI, MOryT
ObITb pasgeneHbl Ha ABe rPynmnbl: KOHCTPYKTUBHbLIE U XUMUYECKME.

K KOHCTPYKTMBHbIM MepaM OTHOCATCH: NPUMEHeHUe OepPeBAHHbLIX ONIEMEHTOB
B0MbLIOro CeYeHUs; yCTpaHeHNe NyCTOT B AEPEBSHHbIX KOHCTPYKUMSX; YCTPOMUCTBO
OGpaHaMay3poB, yMeHbLIaWKUX NpoTskeHHOCTb [K; NMOoKpbiTMe AepeBSHHbIX afe-
MEHTOB pa3HOro poga orpaxaeHuamu, 3aTpygHSaWmMMM OOCTYN K HUM BO3ayxa,
3almarowmmMmn oT Harpesa fydencrnyckaHnem v rnornagaHus UCKp Ha OpeBEeCUHy
(acboueMeHTHble MNUTbI, MUHEpanoBaTHble NAUTbI, 06MAMLOBKA KPOBEMbHOMW CTa-
nblo, WTYKaTYypKa u ap).

K XxnmMmyecknm mepam, CHUKaOLLMM MOXapoOonacHOCTb AepPeBAHHbIX KOHCTPYK-
LUN, OTHOCUTCA NPUMEHEHME Pa3HOro poaa aHTUMUPEHOB.

HedeKkTbl KneeHbIX AepeBAHHbIX KOHCTPYKUUN. KneeHble AepeBAHHbIE KOH-
CTPYKLUMN — 3TO MOHOMUTHAA COBOKYMHOCTb LEPEBAHHbIX AeTanen ornpeaeneHHbIX
napameTpoB M B3aMMOPAaCMONOXEHUS, COEAMHEHHbIX KNeeBOW MPOCIOoNKON, npea-
Ha3HaYeHHbIX AN BbINONIHEHUSA HECYLUMX, OrpaxgarLwmx n/mnn acteTmyecknx (ge-
KOpaTUBHbLIX) PYHKLUW B CTPOUTENBHBIX U3AENUAX U KOHCTPYKLUMUAX.

B EBpone knentb gpeBecnHy Hayanu npuMepHoO B Te Xe rogbl, 4To n B Poccun.
CerogHsa obbembl NPOM3BOACTBA 3TOr0 MaTepuana coctaenstoT B EBpone okono
1300 TbIC. KyD. M, B F'epmaHum — 1 MniH ky6. M, B CeBepHon Amepuke — 800 TbiC. Ky6. M,
B 6eagHon necamu AnoHmm — 500 Teicay Ky6. M, Poccumn — 280 Teicsd Ky6. M B rog.

Hauyano maccosomy npoussoactBy KIOK B CCCP 6bino nonoxeHo B 1973 r., HO
nepBble UccnenoBaHna U gaxe npumeHeHne KOK npu cTpontenbCcTBe HEKOTOPbIX
06BbeKkToB Havanocb ¢ 1942 r. KneeHas gpeBecuHa LUMPOKO UCMOfb3oBanach npwu
CTpOUTENBCTBE 30aHUN CENbCKOXO3ANCTBEHHOIO Ha3Ha4YeHUs, CknagoB MUHeparb-
HbIX yoobpeHuin, obLeCcTBEHHbIX 30aHM. Hanpumep, Cpok crnyxbbl CTanbHON KOH-
CTPYKUMKN CKraga MuUHepanbHbiX yaobpeHuin He npesbiwaeTt 10 net. CoBmelleHne
BbICOKOW XMMCTOWKOCTU [OpPEeBECUHbl C BbICOKOW MPOYHOCTbIO MPU MarioM Bece
obecneumBaeT KOK adpdpekTnBHOCTLIO B AaHHOM obnactu. B 80-e rogbl 6bino no-
CTPOEHO MHOro 60MbLENPONETHLIX CNOPTUBHBIX COOPYXXEHUI. JTO Takne 3gaHus,
Kak KaTok B ApxaHrernbcke (nponet — 60 m), kKaTok B TBepu (nponet — 55 m), a Tak-
XXe HEeCKOrbKO CropTUBHbBIX MaHexeun n 3anos B PB. CerogHsa B ctpouTtenscTee UcC-
NONb3YTCA BCE OCHOBHbIE BUAbI KOHCTPYKUUN C NMPUMEHEHUEM KIeeHOoU gpeBecu-
Hbl: apku, 6ankn, pambl, epmbl 1 T. 4.

HapexHaa gnutenbHas pabota kneeHbix [IK B 3HAa4YNTENbLHOW Mepe 3aBUCUT OT
NpaBUMbHOM WX 3KCnnyaTauuun, cobniogeHns NPUHATBIX NPOEKTOM YCNOBWUA 3KC-
nnyatayuu. K HUM OTHOCATCA AENCTBYIOLLME HAa KOHCTPYKUMIO Harpy3ku n Temnepa-
TYPHO-BNaXHOCTHbIE YCNoBUSA OKpyXatwen cpeabl. CobntogeHne HopmarbHbIX
YCMOBU 3KCNSlyaTaumm He YCTpaHseT HEU3BEeXHbIX M3MEHEHUN COCTOSIHUS Kree-
HoiX K, 3a pasBUTUEM KOTOPbLIX HY)XHO CReauTb U CBOEBPEMEHHO MNPUHMMATb
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Hagnexawme mMepbl. Tak, Hanpumep, ¢ TEY4EeHMEM BPEMEHMU MPOUCXOOAUT 3aBUCS-
LLlaa OT BMAXXHOCTU YCyLLIKa flecoMmaTtepuana; npyM 3TOM pas3BMBaloTCH TPELLUUHbI, KO-
TOpble MOTYT MOSABUTBLCA B OMACHLIX ANS LENbHOCTU KOHCTPYKUMA MecTax, ocnab-
NeHne 3aTshkkn 6oNToB, KOTOPbIE HEO6X0AMMO NOATArMBaTbL B TEYEHUE NEPBbIX NeT
aKcnnyaTaunm KOHCTPYKUMIA, KOpobrieHne anemMeHToB, B 0COHEHHOCTM LLUMPOKMX [0-
COK.

C ppyron CTOpPOHbI, 3aMeffieHHOEe BbICbIXaHWe BrlaXXHOro fiecomaTtepuana co-
34aeT ONacHOCTb 3arHMBaHWSA KOHCTPYKUMIW. 3Ta OnacHOCTb BO3pacTaeT npu yBe-
NIMYEHMN BRAAXHOCTU MOMELLEHUM CBEPX HOpPMarnbHOW. HenocpeacTBeHHY yrposy
3arHMBaHMA KOHCTPYKLUMA CO34al0T NPOTEKaHMe KpoBIW, HEUCNPaABHOCTUM BOLOBO-
A0B, HEOCTAaTOYHOCTb TEPMO- 1 Napounsonauum B orpaxaatowmx CK.

B npakTtuke akcnnyatauum gepeBsHHbIX KOHCTPYKUNW N 9NIEMEHTOB BCTpeYatoTcA
cneayowme Buabl X 4eeKTHOro COCTOSAHUS:

— MpPEBbIWEHNE B KIEEHbIX AepPeBSHHbIX KOHCTPYKUMUSX U 3fieMeHTax yCTaHOB-
NEHHbIX CTPOUTESIbHbIMU HOPMaMK 3HaA4YeHU HanpshkeHnn u gedopmaumin Bcnea-
CTBME U3MEHEHUS CXEMbI UX PaboThI;

— MEeXaHn4yeckme NoBpeXaeHns KrneeHbIX 4ePEBAHHbBIX KOHCTPYKLMIA U SNIEMEHTOB;

— noBpexaeHne AepeBAHHbIX KOHCTPYKLMA N 3NIEMEHTOB BCNEACTBME UCMONb30-
BaHUS AN X N3roTOBEHNS MaTepmnanoB HeEHaanexatllero Ka4ecTBa;

— MOBpPEXAeHNA OepPeBAHHbLIX KOHCTPYKUUM U 9NEMEHTOB AepeBopaspyLuarowm-
MU rpubamm, HacekoMbIMU;

— MOBpEeXAeHNA OePEBAHHbLIX KOHCTPYKUUM U 3NIEMEHTOB NPU BO3ENCTBUN OMHS
N NOBbILLEHHOW TeMMepaTypbl, OT BO3AENCTBUA arpeCCUBHbIX Cpes;

— MOBpeXAeHNa OepeBsiHHbIX KOHCTPYKUMA U 3NeMeHTOB BCNeAcTBMe Henpa-
BUITbHOIO y4yeTa TemnepaTypHO-BAAXXHOCTHbIX YCITOBUIA SKCnnyaTaunu.

XapakTtepucTtnka matepuana, Hannime CKpblTbiX 4eEKTOB N NOBPEXAEHUN, NX
KONUYeCcTBEHHAsA XapaKTepUCTMKa KOHTPONMpytoTcsa npubopamu:

— n3mepenne BnaxHoctn gpesecuHbl no NOCT 16483.7 — snaromep MI4[,
HM8-WS25, PM1, SH-0453 (nronb4yaTtbin);

— NOWUCK OeeKTOB NO TEMNSIOBOW KapTe MHpaKpacHbIM TEPMOMETPOM (MMPOMETP)
— MPTNC-2000 ¢ TensioBM30pPOM, akKyCTMYecknin metoq — 3Byk-203, ynbTpasByKo-
Bon metoa — YK-14[T;

— onpeneneHne CTeneHn 3arHnBaHns apesecuHbl — npnbdopbl mapku MNA1, NMOCL.

5.4 OnpegeneHne (hU3NKO-MeXaHMUYECKUX XapaKTePUCTUK APEBECUHbI

MpuHumnbl ot6éopa Npob. Ana B3atus npob m3 [OK (Hanpumep, OepeBsHHbIX ne-
PEKPbITUI) HEOBXOAMMO NPOU3BOAUTL UX BCKpPbITME. YMCNO MECT BCKPbITUM nepe-
KpbITMS NO AepeBsiHHbIM Bankam JOMKHO COCTaBNATb HE MeHee Tpex npu obcne-
ayemon nnowagn go 100 M’ U He MeHee 5 npu 6onblien nnowaan. [na agepeBsaH-
HbIX NEPEKPbITUIA N0 MeTannM4eckum 6ankam aTu UMgpbl COOTBETCTBEHHO PaBHbI 2
n 4. BekpblBaTbCA OOMKHbI MOSbl (YACTbIE U YEPHOBBIE), CTSXKKW, NOAroTOBKA noj,
NonNbl, TMAPON3oNALNS, YTENNUTENDb UMK 3BYKOU3OSSILMOHHAs 3acblinka, NogLnBeka,
LUTYKaTypKa.

[Ana onpefeneHus (PU3anKo-mexaHNYeCcKUX XapakTepuUCTUK ApeBECUMHbI U MUKO-
aHanusa M3 HeHarpyXeHHbIX UnuM cnaboHarpy>XeHHbIX YacTen OepeBSHHbIX KOH-
CTPYKLMI, MMEKOLLNX NOBPEXAEHUS N AedeKTbl, SKCNyaTUpYLWKNXCSa B Henpeay-
CMOTPEHHbIX Tabnuuen 6.1 TKI 45-5.05-146 [8] ycnoBusix, BbICBEPNNBAIOT KEPHbI
nnu BeinunuealrT Opyckn annHon 150-350 mm. BeinvneHHble 6pyCckn MapKknpytoTcs,
nomMeLarTCcs B NONATUNEHOBLIE NAKETbl M OTNPaBNATCA Ang nabopaToOpHbIX UC-
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cnefoBaHMn, a Mecta oTbopa 6pyckoB OUKCUPYKOTCA Ha CXeMaxX KOHCTPYKLURA, KO-
TOpble NPUKNagbiBalOTCA K akTaMm C pe3yribTaTaMn ucnbiTaHnin obpasuosB gpeBecu-
Hbl. N3 BpyckoB BbiNUAMBaOT 06pasubl, pasmepbl KOTOPbIX YCTaHaBNMBAKOT COOT-
BeTcTBYOWMM HTL ona kaxgoro BMaa UCNbITaHUW. ONEMEHTbl AepPeBAHHbIX KOH-
CTPYKLMIN, U3 KOTOPbIX BbIMUMNEHblI BPYCKMU OpeBECUHbI, NOANEXaT BOCCTAHOBMNEHUIO
NI YCUNEHMIO.

Mpn otbope obpasuyoB ocoboe BHUMaHWe crenyeT obpawiaTtb Ha OMNOpPHbIE W
CTbIKOBOYHbIE Y35bl 4EPEBSAHHbBIX KOHCTPYKLUWUI MO BCEM UX ANNHE, HA MecTa 6onTo-
BbIX, HarenbHbIX N rBO3AEBbLIX COEANHEHMA U HA y4acTKM KOHTaKTa APEBECUHbl C
mMeTansiom, 6eTOHOM 1 KMPNUYHOKW Knagkon. TuwaTtensHomMy obcrnegoBaHuio npu oT-
bope obpasuoB cnegyeTt nogeepratb CTponuia B Mectax npoTevyek KpoBnu, B 30-
HaX, MPUMbIKaKOLLNX K CIYXOBbIM OKHaM. [JOmkHbl 6bITb OTMEYEHbI €CTECTBEHHbIE U
NCKYCCTBEHHbIE MOPOKN OPEBECUHbLI, MEXaHUYECKME MNOBPEXAEHUS, YBNaXKHEHME,
BronopaxeHne gpeBecuHbl 1 Ap. BckpbiTne aepeBAHHbIX KOHCTPYKLWIA NPON3BOAAT
B NEPBYIO o4Yepedb B MECTax NpoTeYek: Yy Hapy>XHbIX CTEH, Ha onopax 6anok, npo-
FOHOB M (bepM; B CaHy3nax, B MecTtax nNpoxoda KOMMYHUKaLWA; B NEPEKPbITUAX U
neperopoakax, pasgensoLlmnx otanimBaemsle 1 HeoTanIMBaeMble NOMELLEHMS.

Paspywarowme MeToabl OLLeHKU BPEMEHHOIO CONPOTUBIEHUA

OnpedeneHue moOyrnsa ynpyaocmu U rnpedena npoYHocmu OpesecuHbl rnpu
cmamu4eckom u3daube. [1ns ncnblTaHnsa N3roToBnsTca obpasubl, KOTOpble UMEKT
dopmy 6pyckos pazmepammn 20x20x300 mm, Tak YTOObI roAOBbIE KOMbLA Ha Topuax
Obinn NapannensHbl Nape rpaHen. [lepea ucnbiTaHMEM Ha cpeauHe AnuHbl obpas-
La M3MEPSAIOT LUTAHreHUMPKYNEM C TOYHOCTbO A0 0,1 MM €ero LWMPUHY M BbICOTY.
Mpn ncnbiTaHMm obpasel 3akpennsalT Ha HENOLBWXKHbLIX ornopax paguycom 25 mm.
K BepxHemy 3axBaTy UCMbITaTENbHON MalLWHbI KPENUTCS TpaBepca C AByMSA Banu-
Kamun C TakMMm XXe pagnycom, Kak u onopa. [ns namepenus npornda B 30He YNCTOrO
n3rmba yctaHaBnMBaloT MHOMKATOP Yacosoro tuna (puc. 5.1).

Harpysky Ha obpasel, npuknagbiBatoT Npu NOCTOAHHOM CKOPOCTU NepeMELLEHUS
Harpyxatowero anemeHta. CKopoCTb LO/MKHA ObiTb Takon, YTOBbl NPOAOIKUTESb-
HOCTb HarpyxxeHunsa obpasua 4O MakCMManbHOro 3Ha4eHus1 Harpy3kyM cocTaBnsana He
MeHee 2 1 He Bornee 5 MUHYT.

F/2¢ F/2¢

7 A

/2

77

143 | 143 | 143

1:=240

PucyHok 5.1 — Cxema ucnbimaHusi obpa3suya

Korga Harpyska gocturHeT 800 H, nnaBHO pasrpyxatoT obpasey go 300 H wu
CHoBa HarpyxatoT. [1pn nocneayronx Tpex Harpy>XeHUsaX, B MOMEHT OOCTUMXEHUS
Harpy3ku 800 H namepsitoT npornd ¢ TouHocTbio Ao 0,01 mm. OT4yeTbl N0 MHAUKATO-
py 3aHocAT B Tabnuuy. o nonyyeHHbIM pesdynbTatamMm onpeaensaioT Moaynb ynpy-
rocTu:
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(5.1)

0

[Mocne uuKIMYecKkoro Harpy>XeHus NpuknaabiBaloT CTyNeH4YaTyo Harpysky vyepes
200 H pgns onpepeneHus BpeMeHHOro conpotmeneHns. B ctagumn paspylueHus
PUKCUPYIOT BENUYMHY Harpysku. [locne ucnbiTaHus onpeaensioT BaXHOCTb 06-
pasua 1 ukcupytoT Temnepatypy B nabopatopun. BpemeHHoe conpoTuBneHue
onpeaensoT no popmyrne:

Fax'l

OnipederneHue npedena npoYHOCMU Mpu cxXamuu norepek 8osr10KoH. MNMpwn aen-
CTBMM CXXUMaAIOLWMX Harpy30K Nonepek BOIOKOH B 6ONbLUMHCTBE Cny4YyaeB He yaaeT-
Cs OOHapYXmnTb paspyLleHusi, N03TOMY OrpaHUYMBalOTCA onpeaerieHnemM npuagena
NPONOPLUMOHANIbHOCTN, KOTOPbLIN MPUHUMAETCS 3a YCIOBHbLIW Npenes nNpoYHOCTH.

PasnuyatoT gBa BMga UCnbiTaHUK Ha cXXaTue M MECTHOE CxXaTue nornepek Boslo-
KOH. [Mpn nepBoM Buae Harpyska npuknagbiBaeTcs paBHOMEPHO MO BCeW NoBepX-
HocTn obpasua, a Npu BTOPOM — MO BCEN LUMPUHE, HO NMLLb MO YacTu ANMHbI.

YCnoBHbIN Npegen npoYHOCTU MPU CXaTuM NMonepek BOSIOKOH B cpedHeM Ans
BCcex nopon npumepHo B 10 pa3 mMeHblle npegena npoYHOCTM Mpu CxXaTun BOOSb
BOSOKOH. [lpegen NnpoYyHOCTU NP CMATUN N3-3a OOMOSTHUTENBLHOIO CONPOTUBNEHNS
n3rnby BOSIOKOH OKa3blBaeTCs BbllUe, YEM MPU CXXaTum MO BCEN NOBEPXHOCTH.

[ns vcnbiTaHna M3rotToBnsATCSA obpasubl B BUAe NPSMOYroribHOW Npu3Mbl C OC-
HoBaHuem 20x20 MM 1 OnNMHOM BOOSb BOSIOKOH 30 MM Mnpu cxaTum no BCEWN NO-
BEPXHOCTU M ASIMHOM 60 MM npy MECTHOM cMATUM (puc. 5.2).

Y obpasua ans ucnblTaHMs Ha cxkaTue U3MepsoT ANNHY b 1 Ha NONOBUHE ANUHbI
LUMPUHY a, ¢ ToYHOCTblo o 0,1 mm. Y obpasua ona ucnbiTaHUW Ha CMATUE U3Me-
PAKOT C TOW X€ TOYHOCTbLIO TOSTbKO €ro LWMPUHY a.

a) 6)
S —— — ]
—//_\ __"/_\_/
Sl —— R
. ] J—/
,(;/’19 0,;53
b=30 b=60

PucyHok 5.2 — UcnbimaHue Ha cxxamue (@) u mecmHoe cmsimue (6)

O6paseL HarpyxatT co ckopocTbio 1 + 0,2 kH/MuH. Yepes kaxable 0,2 kH ans
ApeBecuHbl MArknx nopog n yepes 0,4 kH gna gpeBecuHbl TBEpAbIX NMopod, He
npekpawas Harpy>xeHusi, namepstot gegopmaunio obpasua. VcneitaHus npogon-
XalT 0O NpeBbILEeHUs YCIIOBHOINO npegena npoYHoOCTU, YTO XapakTepusyeTcs pes-
KAM yBenuyeHnem pgedopmauuun. Harpysky Fhayx, COOTBETCTBYHOLLYIO YCIOBHOMY
npegeny NPoYHOCTW, ONpedensT Mno AuarpaMmme CXaTus Monepek BOSIOKOH Kak
OpAMHATY TOYKW, B KOTOPOW OTCTYMfeHUEe OT JIMHEMHOW 3aBUCUMOCTU MeXay
Harpyskom u gedgopmaumen JOCTUraeT Takon BefMYMHbBI, YTO TaHreHc yrna, obpa-
30BaHHOMO OCbK HarpysoK W KacatenbHon K rpacduky F — AU, yBenuMymBaeTcs Ha
50% cBoero 3Ha4yeHusi, COOTBETCTBYHOLLLEro NPSAMOMY y4acTKy rpadoumka.
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MeToabl OLEHKM NMPOYHOCTU cknemBaHusa. CHavana Heobxoammo oTobpaTb
UM N3rotoBuUTb 0Bpasubl. B 3aBUCMMOCTM OT Ha3Ha4yeHUa UCNbITaHU oBpasubl
BbIMUINBAIOT U3 3NIEMEHTOB KOHCTPYKUUM (ONS onpeferneHns KayecTtBa KreeBblX
COeaVHEHNN) NN NPUHUMAIOT N3 cneumanbHO CKITeeHbIX 3aroToBOK (Npu NpoBepke
HOBbIX BMOOB KreeB 1 pa3paboTke pexxMmoB cknemaHusg). [1na nposeaeHus ncnbi-
TaHMSA OObIYHO M3roTOBASAT 10 KOHTPOSIbHbIX 0OPa3LOoB M Takoe e KONM4ecTBO
o6pasLoB, NogsepraemMbiX LMKIIMYHBIM TeMNepaTypPHO-BIAaXXHOCTHbIM BO34ENCTBU-
am. dopma n pasmepbl 06pasLoB, a TakKe MX BMAXHOCTb AOJKHblI COOTBETCTBO-
BaTb CTaHAapTaMm.

McnbiTaHns KneeBbiX COEOMHEHWM Ha TemnepaTypHO-BMaXHOCTHble BO3A4eu-
CTBMSA NPOBOAAT UMknamn. MexaHunyeckne mcnbiTaHus obpasuoB NPoBOAAT nocrne
40 uUMKNoB TemnepaTypHO-BNAXXHOCTHbLIX BO3AencTBui. [pyn npoBeaeHun HayyHo-
ncenepoBaTenbCKnx paboT KONMYECTBO LIMKINOB MOXET ObiTb YBESTUYEHO.

B cooTBeTCTBUM C OCHOBHbLIMW Harpy3kamu, BO3HUKAIOLMMWU MPU SKCNIyaTaumm
KneeHon ApeBECKHbI, KIeeBble COeAMHEHUS Yalle BCEro nogBepratT UCMbITaHUSM
Ha NPOYHOCTb NpWU caBUre, ckarbiBaHUN BOOMb BONTOKOH APEBECUHbI U CTaTUYECKOM
narnbe (puc. 5.3). Bce aTn ucnbiTaHna NPOBOAAT HA paspbiBHOW MaluuvHe. [NMpuyem
B KaXX[OM Crlydae Bcerga UCnbITbiBalOT HECKOSbKO (He MeHee 5) obpasuos, a nony-
YeHHble pe3ynbTaTtbl yCpPeaHAT. TONbKO B 3TOM Cllydae MOXHO MOMNy4uTb AocTa-
TOYHO [OCTOBEPHbLIE KOSIMYECTBEHHbIE AAHHbLIE W ONpPeaennTb cooTBeTCTBME (MNn
HeT) NPOYHOCTM cKnemBaHna TpebosaHnam HTL.

a) 6) B)

* | |

a) — coeOuHeHul OpesecuHbl rpu cosueze; b) — ckarnbleaHUU 800J1b 8OTIOKOH,
8) — cmamuy4yecKkoM usaube
PucyHok 5.3 — CxembI Oelicmeusi Ha2py3Ku npu ucnbimaHusix
npoYHoOCMuU Krieeebix coeQUHeHUU

Hanbonee pacnpocTpaHeHHbIM CMocobOOM MCMNbITaHUS ABNSETCA onpeaeneHune
NPOYHOCTU KreeBoro coeguHeHust npu casure (puc. 5.3 a). CornacHo OencTBylo-
wemy B pecnybnuke TKI 45-5.05-146 [8], BpeMeHHOe conpoTuBIEHME ANs NUmo-
MaTepuanoB M 3aroTOBOK M3 HUX LefbHbIX N CTbIKOBaHHbIX Ha 3yb4aTtoe coefuHe-
HWe cregyeT onpenensTb No UCMbITAHUAM COrflacHO CTapbliM COBETCKMM CTaHaap-
Tam TOCT 15613.4; TOCT 21554.4; TOCT 21554.5; TOCT 21554.6.

Hespyuwawwme Metoabl KOHTponsa. Oco6eHHOCTbIO AMarHOCTUPOBaHUS aepe-
BSHHbIX KOHCTPYKLUMIA NpubopamMn OT UCNbITaHUA Ha yCTaHOBKaX SABMASAOTCA: ObICT-
poe noryvyeHve faHHbIX O BHYTPEHHEM COCTOSHUN LEPEBAHHbIX KOHCTPYKLMIA, NPO-
CTOTa OBCNy>XMBaHWUA, BblICOKad TOYHOCTb M paspeLuarollas CnocobHOCTb uamepe-
HWA, KOMMNAKTHOCTb cucTeMbl, 6e3onacHocTb. [Jedektockonusa (ot nar.:. defectus —
HeJOCTaTOK) — KOMMJIeKC MeTOA0B U CPeAcTB HepaspyLlalowero KOHTponsa maTte-
pranos 1 n3genui c Lenbto obHapyxeHust AedeKToB.
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[narHocTupoBaHne NO3BOSISET BbIIBUTb MOBPEXAEHHbIE AepeBSHHbIE 9NIEMEHTbI
N BOBPEMS NPUHATH Mepbl N0 UX BOCCTaHOBMEHMIO. Mpnbopbl UCNoMb3yoTCcs: Npu
ANArHOCTMKE COCTOSIHUS OEePEBSHHbIX MOCTPOEK; oueHke 6e30MacHOCTU HeCyLUMX
KOHCTPYKUUW, OepeBAHHbIX NePEKPbITUN NCTOPUYECKUX 34aHUN NPU pecTaBpaLlnoH-
HbIX 1 PEMOHTHO-BOCCTAHOBUTESNbHbBIX paboTax; COCTOAHUA AePEBAHHbIX MOCTOBbIX
KOHCTPYKUWW; JIMHUIA 3nekTponepenay; ANns KOHTPOSiA 3a COCTOSIHUEM [peBEeCUHbI
BO BnaxHowu cpefe (6acceiHbl, CNOPTUBHbIE COOPYXEHUs, 6aHn U cayHbl); Ans
OLIEeHKM KayecTBa OepeBsHHbIX CTPOUTENbHbIX MaTepuasrioB; BbISBIIEHUA CKPbITbIX
FHUNEN N Opyrnx nNoBpeXxneHun OpeBeCUHbl; BbISBNIEHWE OCTAaTOYHOINO CEeYEeHUs u
TPELLUH.

BuayanbHbIn MeTO4 — HEBOOPYXKEHHbLIN rnas, onTuieckne npndops! (Nynbl, ANon-
TPUIMHbIE U TENEBU3NOHHbIE TPYBKN).

MeTon aHOockonuu — AN UCCNefoBaHUSA CKPbITbIX U TPYOHOAOCTYMNHLIX Aepe-
BSHHbIX KOHCTPYKLMIA U UX 3NIEMEHTOB; ob6cnefoBaHne AepeBAHHbBIX KOHCTPYKLNIA 1
9N1EMEHTOB, KOTOpble MpW 3TOM AOSMKHbI MO BO3MOXHOCTU ocTaTtbca 6e3 nospe-
XoeHnn. [na npoBedeHust 3SHOOCKONMYECKMX obcrnegoBaHMA OepeBSIHHbIX KOH-
CTPYKLMA N SNEMEHTOB PEKOMEHOYEeTCHA UCMOMb30BaTh CreunarnbHble TUXOXOOHbIe
CBEpPnUIbHbIE MeXaHU3Mbl; HAbOP ANUHHBIX CBEPS Pa3HbIX Pa3MepoB; NPOXKEKTOPbI
N namnel, B TOM YUCIEe NIOMUHECUEHTHbIE; XeCTKMe 3HOOCKOMbI PasHbIX pasMepos;
rmbKkne aHAO0CKONbI; annapaTbl ANg 4OKYMEHTMPOBaHUSA pe3yNibTaToB SHAOCKONNYe-
ckoro obcnefoBaHusa (potoannapat co cneunanbHOW 3agHEn CTEHKOW, Buaeomar-
HUTOMOH, KMHOannapar). [NpuBeaem B KayecTBe NpMmMepa HEeCKOSIbKO BUMAOB MNpU-
6opo.: Resistograph — npubop Ans namMepeHuss CONpOTMBIEHUS NPOBYypuBaHUIO
OGypoBoOW MUrnown, onpeaeneHne nNIoTHOCTU, OCTAaTOYHOrO CEeYEHUs], Y4aCTKOB MHUMN,
TpewmH. APBOTOM — npocTpaHCTBEHHbIM MMMYJSIbCHBIN TOMorpad Ans KOHTpOnsA
BHYTPEHHEro0 COCTOSHUSA AepeBsHHbIX KOHCTpykuun.Micro Hydro CONDTROL —
Braromep ApeBeCUHbl Ha rnybuHe 0o 20 MM C BbICOKOW TOYHOCTbIO B AMana3oHe OT
4% po 85% BriaXkHOCTW.

5.5. MpoBepoYHbIe pacyeTbl

Mpy NpoBeaAeHN NPOBEPOYHBIX PACYETOB YYMTLIBAOT (PAKTUYECKME XapaKTepu-
cTvku apesecuHbl (f,,). OHM onpegenaTca ¢ y4eTOM HOPMaTUBHOMO COMPOTYB-

nenusa (f,,), COPTHOCTM ApeBecuHbI (C), KO3 ULMEHTa HAQEXHOCTU Mo MaTepu-
any (y,):

f. . e

fiad = ek, (5.3)
Vo

o =01a—1640V . (5.4)

McnbitaHua ana nonyyeHus npeaena NpoYHOCTU (0 ,;) BLIMOMHAIOT HA YMCTbIX

OT NMOPOKOB, Ae(eKTOB M NoBpexaeHun obpasuax matepmana npu W =12%, onpe-

[ensioT CpeHecTaTUCTMYECKoe 3HaueHne (Ji.), CpeaHeKBaapaTUYHOE OTKIIOHE-
Hue (S ,), koadduuneHT Bapnaumm (V).

x Z”: O a,

— n

(5.5)
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—= \2
o. -0
S= (s =Ga) (5.6)
n-1
S
i (5.7)
Oia
[locTaToOYHOCTL KONMYecTBa MUCMbITaHUIN NPOBEPSAIOT U3 yCrnosusa N, = 6.
n =0.01v” (1’ (5.8)
Tabnuua 5.6 — 3HauyeHusi kBaHTUNA pacnpegenenus CtologeHTa (t,) npw
O0BEpUTESIbHON BEPOATHOCTK, paBHoW 0,95
n 4 6 8 10 12 14 16
t, 2,776 2,447 2,306 2,228 2,179 2,145 2,120

Ecnn ycnoBue N, =6 He BbINOMHSETCS, YBENUYMBAKOT YMUCIO WCMbITAHWIA Ha
(n, —n), n pacyeT noBTOpSETCA.

COpTHOCTb OpeBECUHbl yuuTbiBalOT KoadpduumeHtom (c), paBHbiM 1.0 (I copr)

0.94 (1l copT) 0.65(lll copT), cm. Tabn. 5.7.
KoadbdmumeHT HagexHocTn no matepuany (),,) npvHumaroT paBHbiM 3.8 (Ha m3-

mb), 5.5 (pacTskeHne BOOMb BOMNMOKOH), 2.2 (cxaTtue), 3.3 (CkanbiBaHMe BOOSb BO-
NOKOH), 1.8 (cMaATMe nonepek BOSIOKOH). PacyeTHble cOnpoTUBREHUSs, onpeneneHx-
Hble no dpopmyne (5.1), He 4OMKHbI NPeBbIWATL 3Ha4YeHUn u3 Tabn. 5.7 [8].

[Mpy HanNMuuM gaHHbIX O CPOKaxX N xapakTepe 3KCnryaTaunm KOHCTPYKLUUK, Nopo-
Ae N copTe OpeBeCUHbl, N3 KOTOPOW OHa BbLINOSIHEHA, pacyeTHOe COMpPOTUBIIEHNE
Ha MOMeHT obcrneaoBaHna MoXeT ObiTb HAaN4eHO nNo dopmyne:

fha= fiaa @, (5.9)
roe fi.a — pacyeTHoOe conpoTUBIIEHNE OpPeBeCUHbl KOHCTPYKUMK corfiacHo [8], a —
OTHOCUTENBbHOE CHWXEHUEe COMNPOTMBIEHUS OPEeBECUMHbI KOHCTPYKUMW 3a 3KBUBA-
NEeHTHOoe BpeMs aKcnsiyaTaumm nog AeNCTBUTENbHOW Harpy3Komu:

a=154[{1-0.05850nt ) <1, (5.10)

roe t, =¢ [0 — akBMBanNeHTHOE BPeMs 3KCnnyaTauum, nusmepsieMoe B CEKyHAaX;

Q= - OTHOLLUEHME BESTMYUHBI HANPS>)KEHUN OT SKCHHyaTaLlMOHHOVI Harpys3ku

i.ak

O K HOPMaTMBHOMY COMPOTMBIEHWNIO OPEBECUHbI KOHCTPYKUWUW f; .k T — Bpems
aKcnnyaTauum, onpegensieMoe no gopmyre:

T =5.2800°[T, ¢, (5.11)
roe [I' — CpPOK 3KcrJiyataunm KOHCTPYKUNUN K MOMEHTY O6CﬂeD,OBaHVIﬂ, neTt (I'OD,bI).

PacueTbl BbIMOMHAKT C y4EeTOM (PaKTUYECKMX XapaKTEePUCTUK, Harpy3ok, yCroBum
aKkcnnyaTtaumn, gedeKkToB 1 NoBpexaeHun cornacHo [8].

5.6. OueHKa TeXHNYEeCKOro COCTOAAHUA

OueHka TEXHUYECKOrO COCTOSIHWS BbIMOMHSETCA cornacHo TpebosaHuam n. 8.3.5 [1],
OTHOCS1 OOBEKT K OQHOM M3 CNeayoLnX KaTeropun:

ncnpasHoe (xopowlee) — AedeKTbl YCTPAHATCA B npouecce TeXHUYeckoro o6-
CnyXuBaHus;
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HeucnpaBHoe (yOOBNeTBOpPUTENbHOE) — AedekTbl YCTPaHAITCSA B npouecce Tex-
HU4YeCcKoro 06CnyXnBaHUs 1 TEKYLLEro PEMOHTA;

orpaHu4eHHo-paboTocnocobHoe (He BrnomHe y4OBNETBOPUTENBHOE) — ONACHOCTb
oOpyLUEeHnst OTCYTCTBYET, TPeOYeTCA PEMOHT;

HepaboTocnocobHoe (HeyooBneTBopuUTENbHOE) — TpebyeTca orpaHndeHue
Harpy3oK, KanuTasibHbIl PEMOHT, YCWUMEeHue, YacTU4Has 3aMeHa CTPOUTENbHbIX
KOHCTPYKUMMI;

npegenbHoe (NpefaBapunHOE) — pasrpyska, YCTPOMCTBO BPEMEHHbIX OMNop, pas-
Oopka, 3aMeHa CTPOUTENbHbIX KOHCTPYKLMIA.

Mpn onpegeneHun kateropuin cnefyeT yuuTbiBaTb BO3MOXHOCTb pPasBUTUS [e-
GeKTOB 1 NOBPEXOEHUIN BO BPEMEHMU B CTPOUTESIbHBIX KOHCTPYKUMAX U3 OPEBECUHDI.

Tabnuua 5.7 — TpeboBaHMa K nunomaTtepmanam

Hopma nopokoB Ans ApesBecuHbl copTa
HanmeHoBaHWe nopokoB I | m m
1. MTHunb He gonyckarTca
O0nycKaeTCcst TONbKO NOBEPXHOCTHOE
2. YepBoTO4nHa He JonyckatoTcs
(kopoepn)) Ha 0630MbHbIX YaCTAX
3. Cy4ku, KpoMe HecpocLumnxcs,
3arHmBLNX (PbIXNbIX) U THUSbIX
(TabayHbIX), gonyckatTcs 1/4 cootBeTcTBY- |1/3 COOTBETCTBY- 1/2 WAPUHBI
npv yCrnosun, ecnu: tOLLIEV CTOPOHbI | tOLLIEN CTOPOHBI nnacra
a) Ha gnvHe 20 cm (cymma pasmepoB aneMeHTa afeMeHTa
BCEX CYYKOB Ha nnacTe 1 KpoMmke
BHE 30H coeauHeHns He BGonee)
0) B 30Hax cOeaAnHEHNsI KpOME
TpeboBaHui n. "a", pasmep Kaxgoro 1/6 CTOPOH®I 1/4 anemeHTa
cyyka 6e3 Bbixoga Ha pebpo He 6onee
B) Ha KPOMKaX CKNemBaembIX 4OCOK 1/3 TonLwuHBbI 1/2 TonwuHsbI
He Bonee KPOMKM KPOMKM
4. Cy4Kku 3arHuBLUME, HeCcpocLunecs
(pbIxnble) v rHunble (TabayHble)
ponyckatotca B anemeHTtax |l n
He gonyckaTcs |20 Mm 50 mm
copTa B Hopme n.3 a,6,B, HO
npv yCrnosuu, ecnu:
a) pasmep cyyka He npeBbIlaeT
6) KONMYECTBO CYy4KOB Ha AfiMHe 1m He gonyckatoTes |1 wr. 2 wWr.
5. Cy4Kkun-nacblHKM He JOonycKalTCsl |He HOPMUPYHOTCS
6. Kococrnon Ha gnnHe 1 M He Bornee 7 cm 10 cm 15 cm
7. TpelWwnHbl BHE 30HbI COEANHEHUS 14 13
0Ny CKaIOTCS: TOSLUHBI TOMNWMWHBbI He
- anemeHTa anemeHTa HOPMUPYOTCA
a) rmybuHon He 6onee
. 1/4 pnviHbl 1/4 pnvHbl He
0) onuHon He Bonee A A
anemeHTa anemeHTa HOPMUMPYOTCA

Bonpocbl Ansi caMoOKOHTpoOnA

1. NepeuncnuTe ycrnosusd, Npun KOTOPbIX HEN36EXHO NosBreHne nospexaeHnn B K.
2. Mepeuncnnte Bugbl nospexaeHnn K n packponte MexaHn3m nx rnosiBrieHus.
3. Packponte mexaHusm nospexgeHus [1K HacekoMmbiMu.
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4. IMpwn Kaknx ycrnoBusX 1 Kak npoucxoant nospexgenune OK rppbamum?

5. HaszoBuTe npuymnHbl nosesneHns gedektos npu npoektmposaHumn OK.

6. Kak BnvsieT cpefa akcnnyataumm (Temnepartypa, BNaXHOCTb) Ha pasBuUTue
nospexaeHun B [1K?

7. Onpegenute nopsagok padoTtel cbopa nHdopmaumm o coctossHum K.

8. Kak onpenenvtb hakTnyeckme xapakrepucTnkn 0ObIYHOM U KneeHoW OpeBeCUHbI?

9. YyeT (paktnyeckoro coctosHua K npu BbINOHEHUM MPOBEPOYHOIO pacyeTa.

10. MNMepevncnute NpuUsHaKkM HaACTynneHnsa npegensHoro coctosHna B [K.
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TEMA Ne6. QUATHOCTUKA OB BEKTOB U3 KAMEHHbLIX MATEPUAIIOB

lNepeyeHb paccmaTpMBaeMbIX BOMPOCOB:

6.1. NpryrHbl NosiBNeHns gedekToB n nospexaeHun (c. 224-235 [21]).

6.2. MeToguka cbopa nHgopmarmm o coctosiHum obbekTa (c. 46-47 [1]).

6.3. XapakTepHble BMUabl edeKToB 1 nospexaeHun (c. 50-51 [2]).

6.4. OnpegeneHne PU3NKO-MeXaHNYECKNX XapakTEPUCTUK pacTBopa U KamHs [16].
6.5. NpoeepoyHble pacyeTsl (c. 11-21 [10, [16]).

6.6. OLueHKa TEXHNYECKOro cocTosAHUSA (C. 47-57 [1]).

6.1. MpnunHbI noaBneHUs gedeKToB U NOBpPEXAEHUN

KameHHas knagka — 3TO KOHCTPYKUMSI M3 KaMHEW, YNOXEHHbIX Ha pacTBOpeE B
onpeneneHHoMm nopsiake. Ha kameHHyro Knagky genctsyeT cobcTBeHHas cuna Ts-
KEeCTn, Harpyska OT NepekpbITUS, KPOBNU, a TakKe BETPOBasi, CHEroBas Harpysku.
KameHHble CcTeHbl cnyxaT Aons 3awutbl OT aTMOCKEPHbIX ABNEHWN, BbIMOMHAIOT
3BYKOU3OMAUNOHHbIE (PYHKUMW. pu CTpOUTENLCTBE 34aHUN MPUMEHSOT KMPNUY-
HYIO Knagky U3 CUIMKaTHbIX U KePaMUYECKUX KaMHEN M KPYMHbIX MCKYCCTBEHHbIX
OnoOKOB, NMUMEHbIX U TeCaHbIX NPUPOLHbIX KAMHEN NPaBUNbHOW POPMbl, HEOTECAH-
HbIX (OyTOBbIX) KAaMHEW HenpaBuiibHOM YOPMbl, CMeLlaHHyo, ByTob6eTOoHHY0, 06-
NEr4YeHHy 13 Kupnuya vu gpyrmx matepuanos.

Knagka n3 6eTOHHbIX KaMHEN NUCMONb3yeTca Ans CTPouMTenbCcTBa PyHOAMEHTOB,
CTEH noaBarnoB, MOA3EMHbIX KOHCTPYKLUMWA pasfMYyHOro HasHayeHusl. beToHHble
KaMHM U3roTaBnmBaloTCs Ha Tskenom 6etoHe. Knagka M3 nyctotensix u nerkobe-
TOHHbIX KaMHEN NPUMEHSIETCA AN CTPOMTENbCTBA HAPYXHbIX U BHYTPEHHUX CTEH
3a0aHUN. JlerkobeToHHbIE U NyCTOTENble LWNAaKOOETOHHbIE KAMHU UMEKT XOopoLune
Tennonsonupyowme ceomcTBa. HegocTtaTok 3TUX KaMHEN 3aKrodaeTcs B TOM, YTO
OHM He 3alUuLEeHbl OT Bnaru U He MOPO30CTOWMKMN.

Mpn ncnonb3oBaHMN NyCcTOTENbIX N NErkobeTOHHbIX KAMHEN Ans oTaenkn daca-
AoB obsA3aTenbHO owTykaTtypmBaHue. BHYTpM nomeweHns MOXHO WCMOSb30BaTb
KaMHM HM3KOM MapKu, rae BNaXxHoCTb B HOpme. Knagka u3 cMnukaTHOro Kupnuya m
KaMHEen NpMMeHseTcsa Ansi BO3BeAEHNSA HAPYXKHbIX U BHYTPEHHUX CTEH, OOQHAKO He-
XenatenbHO ee NPUMEHEHME BO BIIAXHbIX YCNOBUAX. CUNNKATHBIN KUPMUY N KAMHWN
obnagatoT 6oNbLUION TEMMONPOBOAHOCTLID M UMEKT 60MbLy NNOTHOCTL. Takas
Knagka npovHee M OOfroBevHee, YeM Knagka ua nerkobeToHHbIX kamHen. Knagka
N3 KepaMU4EeCKNX MYyCTOTENbIX KAMHEN NPUMEHSIETCS NPU BO3BEAEHUM OTannuBae-
MbIX 3gaHnn. ObnagaeT BbICOKMMU TEMNIOMEXaHNYECKMMN CBOMNCTBAMM, YTO MO3BO-
N9eT COKpPaTUTb TOMLLUHY HApPYXXHbIX CTEH MPUMEPHO Ha MOMNKUpNuMYa B CpaBHEHUN
C KIlagKowm U3 CUNMKATHOro Mnn obbIKHOBEHHOIO MMMHAHOIO kupnuya. [na Bo3seae-
HUA OyHOAMEHTOB U APYrMX NOA3EMHbIX COOPYXXEHUN UCMONb3YT ONOKN N3 TaXe-
noro 6eToHa M KMpNU4Y NNaCTUYECKOro npeccoBaHus. [nsa Knagkm HapyXHbIX CTEH
NPUMEHAT OMNOKNM u3 nerknx 6eTOHOB, CUNMKATHOro, MyCTOTENoro, MOpPUCTO-
MNyCTOTENOro Kupnuya.

Mpn obcnegoBaHMM M OLEHKE TEXHUYECKOrO COCTOSIHUS KaMEHHbIX U apMOKa-
MEHHbIX KOHCTpyKunn (KK) Heobxogumo yumTbiBaTb OCOBEHHOCTM KX paboTbl U
paspyLieHns, o0yCnoBneHHbIe UX CTPYKTYPOWM: Knagka u3 MenKoWTYYHbIX MaTepu-
anoB; CIOXHOEe HanpsPKeHHOEe COCTOSIHME; OTCYTCTBME KOHTPONSA KayecTBa KMpNn4-
HOWM Knagku (He 3anofiHeHWe LWBOB, YBENUYMBaKLWEE NOABMXHOCTb KNaaku, yBenu-
YeHue TOMWMUHbLI wea > 20 MM, yBNaXHEHWE KNadKu, CHUXKEHMEe MPOYHOCTU pac-
TBOpa M KNpnu4ya, NCnosib30BaHME pasfiMyHbIX BUOOB KMpNMya 1 BUOOB Kraakn).
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KameHHas knagka sBnseTcss HeOOHOPOLHbIM YrNpyronsacTU4eckuMm TerioMm, COo-
CTOSILLMM U3 KaMHEWN M LUBOB, 3aMoSfIHEHHbIX PacTBOPOM. OTUM 0ByCnoBnMBalOTCA
cnegywowme ocobeHHoCTM ee paboTbl: NMpU CKaTUWU KNagku ycunve nepenaetcd
HepaBHOMEPHO BCNEACTBME MECTHbIX HEPOBHOCTENW M HEOOMHaKOBOW MMOTHOCTU
OTAENbHbIX Y4aCTKOB 3aTBepAeBlUero pacrtesopa. B pesynbTate kamHU noasepra-
I0TCS HE TOSbKO CXaTuto, HO 1 n3rnby, cpesy(cm. puc. 6.1).

a) 6)
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PucyHok 6.1 — ®opmMupoeaHue Hanps»KeHHO20 COCIMOsIHUSI 8 KaMeHHOU Kriadke:
npu4uHa(a), cnedcmeue (6)

MosiBNeHne noBpexaeHun B Knagke crneagyeTt KnaccuuumnpoBaTb:

— nedopmauum cteH (NPornbbl, OTKIOHEHUS OT BEPTUKANN);

— CKOIbl, PaKOBWUHbI, BbIOOWHbI U ApyrMe HapyLLeHWsi CAMOLWHOCTU KNagKu;
— yBRaXXHEHWE Knagku CTeH, BbiIBETPUBAHME N BbiIMbIBaHME pacTBOpa;

— NoBpexaeHne 3amnTHbIX U OTAENOYHbIX CIOEB;

— paspyLLeHne HecyLLero crosi CTeH 1 cTonbos.

MpuynHamn nosiBNeHns AedeKToB U NOBpeXAeHUN crneayeT cunTaThb:

e OWMBKN NPOEKTUPOBAHUA (HEMPaBUIMbHbLIN y4eT Harpy3ok, HeyaadHoe pelue-
HWe Y3MN0B COMPsXKEeHUs!, NOTEPA YCTONYNBOCTU U3-3a HEQOCTATOYHOIO KONM4YeCcTBa
CBSA3€N, HEYYTEHHbIA SKCLUEHTPUCUTET, HenosiHas MHOopMauns No MHXEHEPHO-
reoniormM4yeckomn oueHKe rpyHTOB OCHOBaAHUS);

* HM3KOE Ka4yeCcTBO WMCXOOHOro martepmana (UCKpUBMNEHUE rpaHenm KamHewn, OT-
KNOHEHUS B pa3Mepax, H13Kasi NPO4YHOCTb N MOPO30CTONKOCTD);

* KAYeCTBO BbLIMOMHEHUS PaboT (HapylweHue ropM3OHTANbHOCTWU, TOMWMHbLI U
NpaBuSl NEPEBSA3KM LLBOB, OTKIIOHEHUSI CTEH M CTONBOB OT BepTuKann, HapyLLueHue
aHKEpPOBKW);

* Hey[OBNEeTBOPUTENbHbIE YCMNOBUA 3KchnyaTtauuun (yBnaxHeHWe, arpeccuMBHOe
BO3JeNCTBMNE OKpYXaloLLen cpeapbl);

* HepaBHOMeEpPHble ocafku (pyHOAAMEHTOB CTEH M CTONGOB NpU HEeLOOLEHKE WH-
XEHEPHO-reonorn4yecknx yCcrioBun, HapyLleHue npasBusl NPOU3BOACTBA 3EMISAHbIX
paboT, aBapun KOMMYHasbHbIX CeTE BOAONPOBOAA W KaHanusauuu, HapylleHue
BOAOOTBOAA OT 34aHUN U COOPYKEHWUN;

* OTCYTCTBME WM HapyLUEHWE TMAPON3ONALUM CTEH; OTCYTCTBME UNN paspyLue-
HWe KapHM30B 1 BOOOCTOYHbIX TPYO.
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6.2. MeToauka c6opa nHcpopmauum o COCTOSAHUU OO BEKTa

MeToguka BbinonHeHNa paboT He oTnmyaeTcs oT obuwenpuHaTon (obliee n mH-
cTpymMeHTanbHoe obcnenoBaHmne ans cbopa n o6paboTkm nHpopmaumm), a UMEHHO:
1) cocTaBnsalTCA 06MEpPOYHbIE YepTeXn 34aHNs U OTAESbHbIX €ro 9f1IEMEHTOB;

2) PUKCUPYIOTCS, HAHOCATCA HA OOMepPOYHbIe YepTEeXN YCTaHOBMNEHHbIE Aedek-
Thl N NOBPEXAEHUS, BKINIOYASA NX YNCTIEHHbIE XapaKTePUCTUKN;

3) cocTaBnATCA BEAOMOCTU AedeKTOB C UX XapaKTEPUCTUKON U CPaBHEHUEM B
OyayLwiem ¢ gonyckaemon HopMamMn BEMNYMHON. XapaKkTepUCTMKa MOXET BKMOYaTb
AaHHblIE O NPOMCXOXAEHUN (KayeCTBO MaTepuarnoB, NMPOEKTUPOBAHUE, U3roToBIe-
HWe); N0 BpeMeHn noserieHns (Npu CTpoUTENbCTBE, 3KCnnyaTaumm, CTUXUAHBIX UK
YypesBblYaMHbIX YCNOBUSAX), MO CTENeHW BIIUSAHUA (MO CHWXKEHUIO XapaKTepUCTUK
ob6bekTa), No BUAy Aedekra unu nospexaeHus (3awmuTHoe MOKpbITUE, OCHOBHOW
mMaTtepuan) no nepcnekTuBam noBpexaeHnsa (ycTpaHumble, HeYCTpaHUMbIE).
Hanpumep. Xapakrepuctmka cTteneHn BInUsaHUS NOBPeXaeHNS:

* He3HaunTernbHas — NPOYHOCTb KNaaKku CHXKeHa ao 5%, ycuneHune He TpebyeTcs;

» crnabas — NPOYHOCTb KNagku cHWkeHa o 15%, ycuneHue TpebyeTcsa TOMNbKO
NPU HaNMMYUN TPELLVH;

* CpeaHssa — NPOYHOCTb Knagku CHMxeHa oo 25%, ycuneHme obasatenbHo;

* CUIbHasi — NPOYHOCTb Kradku cHmkeHa ao 50%, ycuneHue obasaTenbHo;

* aBapuiHas — NPOYHOCTb KNagku CHWxeHa bonee vyem Ha 50%, npoTnBoaBa-
pUHbIE Mepbl (BbIBOP YCUNEHUSI U 3aMEHbI);

4) onpenensaT KONMYECTBEHHbIE XapaKTePUCTUKM HecooTBeTCTBUA. Hanpumep —
LUMPUHA PacKpbITUSA, FMyBMHA U COCTOSIHNE TPELLUMH MOXET ObITb OnpeaeneHa Lynom,
LUTAHrEHUMPKYNEM, NEepPEHOCHbIM MUKpockonoM mapku MWP-2. nybuHa TpewmH
onpegensieTcs MeTogoM noAceyek, 3oHAupoBaHus pedpekrtockonom A 1212 MA-
CTEP.

B cnyyae BO3HMKHOBEHWSA TPELUMH B KaMEHHbIX KOHCTPYKUMSAX, OOSMKHA ObiTb
yCTaHOBIEHa AMHaMuKka Ux pasBuTUA BO BpemeHu. 3aJada peluaeTcs nyTemM MOHU-
TOPWUHra BbIABNEHHbIX TPELLMH.

B oTeyecTBeHHOM NpakTMKe On9 9TOW LeSiv Yalle MUCNosnb3yTCa rmncosble, Le-
MEHTHO-MEeCYaHble UM CTEKNAHHbIE MasikK, pexe — yCTaHaBNnBalTCA UHAUKATOPbI
nepemMeLLeHns 4acoBoro Tuna.

B 3apybexHon npaktuke obcnegoBaHna 34aHU MOHUTOPUHT TPELLUH NPOBOAMT-
CSl C UCMOJSIb30BaHMEM MEXaHUYECKUX, MHOYKUNOHHbIX, Mbe303NIEKTPUYECKUX U OpY-
rMx gatyukoB. lNepBble N3 NepeynCcrneHHbIX, ABMAILWMXCAS Hanbonee geleBbiMN U
NPOCTbIMKU, paboTaloT MO NPUHLMMY LUTAHTEHLMPKYIIS.

Mpn oTCcyTCTBUN HA OBBEKTE rOTOBbLIX MAsSKOB UX MOXHO M3rOTOBUTH HA MecTe n3
cTpouTeneHOro runca. [na atoro npurotasnmneatoT pacTBop cocTtasa 1:1 (runc: ne-
COK) TaKOW KOHCUCTEHUMU, 4YTOObl Npu HaHECEHUN Ha CTEHY OH He cTekan. Ecnu
KNPNUYHbIE CTEHbI OLUTYKaTypeHbl, TO B MeCTax YCTaHOBKM MAadAKOB LUTYKaTypKy
cbmBaloT, pacuuLaloT WBbl KNagku, oTYMULLAOT ee OT Mblfiv 1 NPOMbIBaOT BOLOMW.
Henb3a ctaBuTb Masikm Ha HEOYULLEHHYIO U HENpOMbITYHO Knagky, Tak Kak u3-3a
cnaboro cuenneHns ¢ Hen yBennyeHne packpbiTUs TpewmH B knagke He byaeT 3a-
domkcmnpoBaHo. ['uncoBble Masikn genatwT LWUMPUHON 5-6 cM 1 anmHon okono 20 cMm.
[AnvHYy MaskoB YTOYHAIOT Ha MeCcTe B 3aBMCMMOCTWU OT Xapakrepa pasBuUTUSa Tpe-
WnH. TonwmHa maska obblyHO 10-15 MMm. Masikm HyMepylT U NULWYT Ha HUX AaTy
yCTaHOBKMW. B xXypHane HabnogeHnn oUKCUpyoT: MECTO PacnosoXeHusl Masika, ero

76



HOMep, JaTy YCTaHOBKW, NMepBOHaYasibHYO LUMPUHY TpeLuHbl. 3a COCTOSIHNEM Ma-
SKOB HabntoaatT (He pexe O4HOro pasa B CYTKW), 1 3TN HabnoaeHNsa PUKCUPYIOT B
XypHarne. Ecnu mask paspbiBaeTcs, pagoM C HAM yCTaHaBnMBalT HOBbLIW, KOTOPO-
My MpuaatT TOT Ke HOMep C uHaekcoM. [pu noBTopHOM Aedopmaumm (paspbiBe)
MasikoB HeobXoOMMO HeMeAneHHO MpuHUMaTb Mepbl, npedynpexjatrolmne BO3-
MOXXHOCTb HEOXNAAHHbIX OCaZ0oK UNn gaxke obpyLleHnsa KOHCTpyKumn. Ecnun cnycTs
TpU-4yeTblpe Hedenu nocrne ycTaHOBKM MaskoB UX paspbliBa He nocrnegosarso, 3Ha-
ynT, gedopmaumns KOHTPONMPYEMOM KOHCTPYKLUMU NpeKpalleHa U MOXHO 3adesibl-
BaTb TPELUUHBbI.

5) onpegeneHne ydacTtkoB (pUKCMpyOTCA Ha cxemax) otbopa obpasuoB wunu
KOHTPONA (pakTUYECKMX XapakTepuUCTUK mMaTepuanoB npubopamu HepaspyluatoLle-
ro JeNcTBUS;

6) aHanu3 pesynbTaToB (C NPOBEPOYHLIMU pacyeTamMu) U COCTaBfEHME 3aKnio-
YeHna (C pekoMeHgauMsiMn No yCnoBUAM AarnbHenLwen akennyataunm obbekta).

6.3. XapakTepHble BUAbI AePeKToOB 1 NOBpeXaAeHUN

OgHym 13 Hambornee pacnpoCTPaHEHHbIX BWOOB MOBPEXAEHUN MOCTPOEK U3
KaMHA ABNAeTCA UX pacTpeckmBaHue. Hanbonee 4yacTbiMU NpUYnHaAMU, Bbi3biBako-
LWmMKn obpasoBaHme TPELUUH B KAMEHHbIX KOHCTPYKLUUAX, MO CTAaTUCTUKE ABNAOTCA:
HepaBHOMEpPHbIE 0CafKn OCHOoBaHUM (65-75%); neperpyska KOHCTpykuumn (10-15%);
TemnepatypHble gedopmaumn (10-15%); BnakHOCTHble aedopmaumn (5-8%); oco-
Oble Harpy3ku un Bo3gencTeus (2-5%).

3a nocnegHee gecaTuneTve NoABUINCL HOBblE TEXHONOMMKU KnagoudHblix pabor,
NO3BOMSOLME NPU BbICOKOM KayecTBe KNafOYHbIX 3f1eMEHTOB BO3BOAUTL Kragky
Ha TOHKMX pacTBOPHbIX LWBaX. brnarogapsa aToMy yMeHbLUAKTCS MOCTUKM XOroaa,
KOTOPbIMU SIBIISIIOTCA PaCTBOPHbIE LLUBbLI, CHUXKaETCHA pacxon pacTteopa (knes), yse-
nnymMBaeTCcs NPOU3BOAMTENBHOCTb TPYAA, a NPOYHOCTL KNagku Ha cxaTue Bo3pac-
TaeT. O4HaKO Takue Knagkm MMeroT BeCbMa CyLeCTBEHHble HepocTaTkn. Obnagas
bonee BbLICOKOM OOHOPOAHOCTLIO MO CPaBHEHUIO C Knagkamu Ha OObIYHbIX pac-
TBOPHbIX LLBaX, OHa N0 CBOMM CBOWCTBaM NpubnmxkarTcsa K HeapMupoBaHHoMy Ge-
TOHY (B crnyyae NpMMEHEHNs B Ka4yecTBe KNagoYHbIX 3rIeMEeHTOB NnosiHoTenblx 6no-
KOB M3 rasocunukarta, neHobeToHa nnu kepamantobetoHa). Cutyauma ycyrybnser-
Cs, Korga knagka Bo3BOAMTCA M3 NMYCTOTHbIX LeneBblX KaMHen, 0COBEeHHO kepamu-
4Yeckunx ¢ BblCOkMM (50% 1 Bblwe) 06 bEMOM NYCTOT.

BbICOKOTEXHONOMMYHbIE, SKOHOMUYHbIE U 3PMEKTUBHBIE C TOYKU 3PEHUS TErno-
BblX M aKyCTUYECKMX CBOWCTB, CTEHOBbIE€ KOHCTPYKUWW C NPUMEHEHMEM [LaHHbIX
KNnagok, K CoXaneHuto, MMerT HU3KYI0 TPELIMHOCTOMKOCTb, a B CrlydYae MCMomb30-
BaHUS UX B Ka4eCTBE HapPYXHOr0 CTEHOBOrO 3arofHEHNSA KapKacHbIX 34aHUA — Bbl-
COKYI0 YyBCTBUTENBHOCTb K Mepekocam.

PackpbiTne, onvHa n Konn4ecTBO TPELLMH MOTYT CIYXUTb ANa npeaBapuUTeribHOM
OLIEHKM YPOBHS HanpsXXeHun B knagke (Cm. puc. 6.2).

M3HOC KaMeHHbIX KOHCTPYKUUW B npouecce 3Kcnnyatauum Bbi3BaH KOPPO3MEMN,
KOTOPYIO MOXHO pasferniutb Ha U3NYECKYHo, XMMUYECKYI0 1 BUONOrnMyeckyto.

dusmyeckans mMoaenb paspylleHUsl CBA3bIBAETCA C HanuuMem nop, nycToT, Ka-
NUNNAPOB, MUKPOTPELLMH, KOTOPbIE 3aMnONHAITCS Briaromw.
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Mpu 3amopaxunBaHUn 1 0coBeHHO NpU OTTanBaHWM Boda yBenMumBaeTcs B 06be-
Me, Bbl3blBasi 3HAUUTENbHbIE HAMNPSHKEHNUA B CTPYKTYpeE, a LMKINYHOCTL npoliecca —
paspyLleHme.
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a) — nepsas cmadusi: F. = (0,6...0,8)F, (knadka Ha yuemeHmHom pacmeope), F.. = (0,5...0,7)F,
(knadka Ha crioxHom pacmeope), F.. = (0,4...0,6)F, (knadka Ha U38eCmMKoO8OM pacmeope);
6) — emopas cmadus (St = 250..300 mm); 8) — mpembsi cmadus (St= 200..250 mm);

2) — yemeepmas cmadus (St = 150...200 mm)

PucyHok 6.2 — BepmukasibHble mpeuwjuHbl 8 KAME@HHbIX KOHCMPYKUUSIX

XvMmunyeckoe BO3OenCTBME onpefernsieTca obpasoBaHMeM XUMWYECKUX PacTBO-
POB, KaK rnpu nonagaHun JoX4eBoW BOAbl C paCTBOPEHHbBIMU arpeCcCUBHbLIMA BelLle-
CTBaMu, TaK U B pe3ynbtate NnpsaMon urnbTpaunmn Boabl.

Buonornyeckoe paspylleHne CBS3aHO C MOpaXeHUeM pasfvyHbIMU rpubkamu,
KOTOpble MPOHUKAIOT B CTPYKTYPY (40 50 MM), Npon3BOASA Kak MexaHuyeckoe, Tak U
Xxumunyeckoe (BblaeneHne oepmeHToB) BO3AENCTBME.

OTN BO3OENCTBUS BbI3bIBAOT CTPYKTYPHOE paspylueHue maTepuana (kupnuya u
pacTBopa). Hernb3sa He cka3aTb O MOBPEXAEHUAX, KOTOpble BO3HUKAIOT NpU Hepas-
HOMEPHOWN OcafKke OCHOBaHWA M BO3OEUCTBUSA Harpys3ok, OT/MYalrLmMxcsa OT Mpo-
€KTHbIX MO0 BenuyuHe (cMm puc. 6.3.).

XapakTepHble BUAbI TPELLMH, BCTPeYaloLlmnecd B CTEHaX U3 Kupnuya, npueeneHoi
Ha puc. 6.3.

XapakTepucTnkn maTtepuana, Hanmume CKpbITbiX AedeKTOB U NOBPEXOEeHUN, UX
KONMM4YeCTBEHHAsi XapaKTepucTuka KOHTponupyeTtca npnbopamu:

* MOUCK OeeKTOoB yrbTpasByKoBbIM Npo3BydnsaHnem — YKC-MI4C, A1220;

* UCMblTaHME MNPOYHOCTU cuenneHna B kameHHon knagke — CO-10MIM4 KIJl,
MAK-20P;

78



e onpegeneHne rnyobuHbl TpewwuH n ckpblTbix gedektoB no NMOCT 17624 —
MYJNbCAP-1.1; A1212MACTEP;

* MOWUCK CKPbITLIX 4eEKTOB Knaakn — Tepmorpadbl noptatnBHble Mapku IRTIS-200
(TennoBm3noOHHbIN MeToA), pagnosnokaTop «PACKAH-3» (MeToa yaapHOro nMmnyrnbca);

a) BepTMKarbHble TPELUMHbI B KNaake HUKHMUX 6) V-06pasHble BepTUKarbHbIE U CKBO3HbIE TPELLMHBI
aTaxel NPoAosbHbIX CTEH, MO KOHLIOM apMMpo- No BbICOTE 34aHUS MO CMOWHBLIM U OCNabneHHbIM
BaHHbIX NePeMbIYEK, paspbIB CTEH B cepeamnHe npoemamMu y4yactkam (CEYEHUSIM) CTEH C packpbiTUem
3[1aH1si C 06Pa30BaHNEM CKBO3HbIX TPELUUH BBEepxy 4o 10 MM u Gonee

OOO0O00o0no
~
OO0 0O 0O

I:II:II:II;FII:II:I

% 777777777777777 1'7"\_7417"4[ 777777777 ‘El

B) BepTMKanbHbl€ N HAKIMOHHbIE TPELLNHbI NMpKn F) CKBO3HbI€ TpeLUNHbI napa6onv1quKoro oyepTaHuna
caBuvre no BbICOTE 34aHUS CToN6oB n NPOCTEH- C packpbiTem o 10 mm un bonee, OTpbIB
KOB UIKM CNIOLUHbIX Yy4aCTKOB, BblAENTEHHbIX N cMelleHne NpoCTEHKOB U CTONBGOB HKHUX ITAXKEN

TPEeLUMHaMU KOCble TPELUMHbI B NepeMblyKkax
MeXay NpoeMamm, TPELLMHbBI U CKOIbl B /0 ne-
peMblyKax 1 Krnagke B MecTax onmpaHust Ha CTeHb!
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ﬂ,) BepTUKarnbHble TPELLNHbI 0.1-0.5mmB e) HaKNOHHbIE TPELlNHblI B KAMEHHbIX CTeHaX, Nno Teny

NPOCTEeHKax pacnoJiIoXEeHHbIX BONM3n mecTta M KOHTYPY neperopoaok € packpbiTnem Ao 10 MM,
npocagkun d)yH,lJ,aMeHTOB, BepTuKarnbHble BepTuKanbHbl€ U HAKIMOHHbIE TPELLUMHbI B CMNITOLWHbIX
M KOCble TpeLlnHbl B CTEHAX N MEXOKOHHbIX CTeHax, B yrnax u nepemMbl4eYdHblX Nnodcax npoemos

nepeMblykax TOPLOBOMN YacTu 34aHus,
HaKMOHbI 1 BbIMy4MBaHNE CTEH N3 NNOCKOCTY

I/I) MeCTHOEe noBpeXaeHne Knaaku B yrnax n nog K) BepTUKarbHbl€ N HAKINMOHHbIE TPELUNHbI COBUra (cpeaa)

koHuamu 6anok. OGpa3oBaHue B knagke Haj B BEPXHUX 3TaXkax MHOrO3TaX. 34aHuUi C packpbiTuem
NMpOemMaMm HaKMOHHBIX CXOASALUMXCS TPeLLUH 5-10 MM B MECTax COMPSIKEHUST pa3HO-HarPY»KEeHHbIX
(pasrpy>katoLmnx CBOAMKOB) CTEH 13 OOHOPOAHbIX MaTepumar. Uin CTEH U3 pasHbIX

mMaTepuan. ¢ pasHbiMu gedopmMaTUBHBIMM CBOMCTBaMMU
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J'I) TPELUNHbI, paa,qpo6neHM;|, CKOnbl KNnagku noa M) BepTUKalnbHblEe TPELLUNHbI OTPbIBa OT I'IpO,EI,OJ'IbHOl;I
onopamum 6anok npun BHELEHTPEHHOM CXXaTUKN CTEeHbl B BerHeI7I YacTu NUNACTPbI

M noBopoTe KOHLIOB 6anok npu nporm6e
PucyHok 6.3 — XapakmepHbie e uObl mpeu,uH

* 3BYKOMPOBOAHOCTb CTeH — WymomeTp LLU-60B, reHepaTop «Benoro» wyma MNUA-1
(akycTnyeckumn meton);

* BNaXHOCTb Kragkm — cyeTHble ycTponctea CYH-4 (HEMTPOHHbIA METOA);

* LUMPUHA PaCKPbITUSA TPELUMH — WY, LWTAaHreHUMpPKyIb, Mukpockon MUP-2;

e npornbsl, nepemelteHunst — Hueenupbl H-3, npornbomep MNMAO-5;

* obbemMHas gedopmauus obvekta — HuBenup AA-3, Teogonut T-15.

6.4. OnpeneneHune (prU3nNKo-MexXaHMYECKMX XapaKTEpPUCTUK pacTBOpa U KaMHA

[N KaMeHHbIX KOHCTPYKLMN OOHOWN U3 BaXXHEWLLMX XapaKTEePUCTUK, NO KOTOPOM
NPON3BOAUTCS OLIEHKA MX 3KCrnyaTaunoHHOW NPUro4HOCTU, ABMASAETCS MPOYHOCTb
KaMeHHOW Kragkv npu cxatun. B oTeyecTBEHHOW MpakTuke ANns npubnmkeHHOM
OLIEHKM MPOYHOCTM KMpNn4a u pacteBopa B Krnagke npu obcnegoBaHUM CTpouTENb-
HbIX KOHCTPYKUMIM 4Yalwle MNpUMEHSAIOTCS Npubopbl HepaspyLlatoWero KOHTPOIs,
NPUHLMN OENCTBUS KOTOPbIX OCHOBAH Ha MeTode yaapHOro umnynbca. B yacTtHo-
CTW, AN onpegeneHuns nNpo4YHOCTM pacTBopa U CTPOUTESTbHOM KepaMMKN UCMNOSTb3Y-
eTca uaMmeputenb npoyHoctn 6etoHa UIMC-MI4.01 ¢ aHepruen yaapa 0.16 Hwm.
MpakTuka obcnenoBaHna nokasarna, YTo TOYHOCTb onpeAesnieHnst MPOYHOCTHbBIX MO-
KasaTesien Knago4yHblXx Matepuaros Mpu CxaTun No 3Ton MeToAuKe HeyooBNeTBo-
putenbHa. MeTogom yaapHoOro uMmnyrbca oLeHUBaOTCH MPOYHOCTHbLIE NoKasaTenm
KaMHS U pacTBopa MPUNOBEPXHOCTHLIX Yy4aCTKOB Kragku, Toraa Kak no TorwuHe
KOHCTPYKLUKM NoKasaTenn MOryT CyLWEeCTBEHHO OoTnuyaTbes. [oaToMy AaHHbIN Me-
TOA HepaspyLlalLWero KOHTPONS pekoMeHAyeTCa NCMOonb30BaTh TOMbKO AS1S Kaye-
CTBEHHOW OLLEHKM NMPOYHOCTHbBIX NoKa3aTenen KrnagoyHbiX afIEMEHTOB 1 pacTBopa.

[ns onpegeneHna B HaTypHbIX YCIOBUAX MPOYHOCTU KaMEHHbIX KOHCTPYKLMIA
6e3 nx paspyleHus NPMMEHSIOT yIbTPas3BYyKOBblE METOAbl Hepa3pyLlakLWero KOH-
Tpons. Mo FOCT 24332 ans ykasaHHbIX Lenen Ucnosnb3yoT, B YaCTHOCTU, YNnbTpa-
3sykoBon npubop YKB-1M. 3Hasa pacctosiHe mexagy manydatenem u npueMHUKom
N BpeEMS MPOXOXAEHUS YNbTpa3Byka 4Yepe3 KOHCTPYKUWUIO, BbIYUCAAKT CKOPOCTb
ynbTpasByka. [1po4HOCTb MaTepuana onpeaensioT No TapupoBaHHbIM KPUBbIM N4
Kakgoro Buga matepuana.

MpumMeHeHne HepaspyLlalWwmnx MeTOA0B NO3BONSET 0XBaTUTL BonblinK anana-
30H M NPUBAN3NTBECA K CpeaHeN No BENUYMHE XapaKTepUCcTuKe Nno BCEMY OOBEKTY.
Mpn obpaboTke Mony4YyeHHbIX pPe3ynbTaTOB WUCMbITAHUA ANS KMpnvya M pacTteopa
KNnaaku onpeaensoTcs: cpegHecTaTMcTuYeckoe 3HavyeHme npodHoctun (R), cpeaHe-
KBagpaTuyeckoe oTKroHeHue (S), koaddunumneHT Bapmauum (V).

R = iR, g = L (Ri-R)? V=
n '’ n-1 '’

(6.1)

TR %)
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Mpy HaxoXOeHUn cpeaHero 3HayYeHust MPOYHOCTU Kupnu4ya (pacTeBopa) Ha cxa-
The npoBepseTcs He06X0AMMOCTb OTOpPachIBaHNSA PE3KO BbIAENAILINXCA AAHHbIX B
crieqytoLein nocrnenoBaTenbHOCTHU.

OnpenenseTcsa gonyckaeMoe abCcontoTHOE OTKINOHEHME:

X = 0.6745-K-S, (6.2)

roe K — koadbmumneHT, 3aBUCALLNN OT Yncna namepeHnn (n), onpegenseMsin no
Tabnuue 6.1.

[ns npoMeXxyTo4YHbIX 3Ha4YeHUN n3MepeHnn n BennymHa K onpegensieTcs rno uH-

Tepnonaymu.
Tabnuua 6.1 — YucnexHble 3Ha4vyeHmsa 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

Ecnn BennumHa gonyckaemoro abcontoTHOro OTKNOHeHUs (X) MeHblue dakTnye-
cKOro | Rimax - R| nu | Rj min - R|, TO BennunHa Rmax(Rmin) OTOpackiBaeTcs.

Mocne o6paboTkn pesynbTaToOB UCMbITAHUIW NPOBEPSETCA AOCTAaTOYHOCTb Mpu-
HATOro o6bema BbIBOPKM (M3MepeHuin) — N;=18 no opmyne:

N, = 170,7-V?, (6.3.)

roe V — 6onbwasa u3 BeniMinH KoaddPMUNEHTOB Bapmaunm Ona KMpnvya unn pac-
TBOpa Knagku.

Mpn N, > N; HeobxoaAMMO [OBECTU KONMMYECTBO MUCMbITaHU (M3MepeHuin) OO0
yucna N, onpeaeneHMem 3aHOBO BENUYUH R n V.

Y4yacTku, 3Ha4eHns MPOYHOCTM KMprvya unm pacteBopa KoTopbix npun obpaboTke
pe3ynbTaToB MCMbITaHWM MNoAfiexatT oTOpacbiBaHUIO, Kak SIBHO BblgenstoLlimecs,
TpeObytloT gononHuTeNbHOro obcrneaoBaHmsS.

[MpOoYHOCTb KNagKku Takux y4acTKoB OnpenensatoT 3aHOBO MO PacCMOTPEHHON Me-
TOAMKE.

Mpn paspywarwmnx metogax GPU3MKO-MexaHU4Yeckue CBOWCTBaA MaTepuanos
(MPOYHOCTb, MMOTHOCTb, BMAXHOCTb U T.M.) CTEH, PYHOAMEHTOB U MNepeKkpbITUS
onpenensTcsa ncnbiTaHnem obpasLoB 1 Npob, B3ATbIX HENOCPEACTBEHHO U3 Tena
obcnenyemMon KOHCTPYKLUMM MM Bnmnsnexawimx y4acTKoB, ecrnn MMeKTCs oKasa-
TenbCTBa MAEHTUYHOCTUN NPUMEHSAEMbIX Ha 3TUX y4acTKax MaTepuanos.

OT6Oop KMpnu4a, KaMHeN 1 pacTBopa M3 CTeH U PyHAAMEHTOB NMPOM3BOANTCS U3
cnaboHarpyXeHHbIx (Mo4 OKHamu, B Mpoemax) 3f1IeMEHTOB UMM KOHCTPYKUMA, Noa-
nexawmx pasdopke n gemoHTaxy. OTbmparoTcsa uenble, HENOBPEXAEHHbIE KUPMW-
YWY UM KAMHU N NNIACTUHKW pacTBopa M3 rOpU3OHTarbHbIX LUBOB.

[Ansa onpefneneHna NPOYHOCTU NPUPOLHbLIX KAMHEN HenpasuibHON hopMbl (ByTa)
N3 (pparMeHToB KamMHen BbINUMMBAKOTCA Kybuknm ¢ pasmepom pebpa 40...200 mm
NN BbICBEPNMBAIOTCA UMNMHAPLI (KepHbl) anameTpom 40...150 Mm 1 anuHon, npe-
Bblwatowwen guameTp Ha 10...20 mm. OT6op Npob n o6pasLoB (KOPHOB) U3 HECYLLINX
CTEH, CTONOOB M NPOCTEHKOB MPOU3BOAUTCS NPU YCrOBUMK, YTO OcnabneHune ceve-
HUS N Hecyllen CNocoBHOCTU pacCcMaTpMBaAEMOW KOHCTPYKLMM HE NPEeBbICUT Npu
3TOM JOMNYCTUMOW BENUYNHBI.

OT6op Npob Ans onpedeneHust BAAXHOCTWU, NIIOTHOCTU N PUIUKO-XMMUYECKMX
XapakTepUCTUK MaTepuasnoB Npon3BOANTCA yaapHbIM CNocoboM C NOMOLLbIO 3yOu-
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na nnu ctanbHbIX WNAMOYpPOB C BHYTPEHHUM anameTpom 10...20 MM 1unn BbICBEP-
NMBaHMEM KOPHOB 3eKkTpoapenbio Co cneunanbHbIMU NOMbIMU Hacaakamu.

[MpoyHOCTL (Mapka) MOMHOTEeNoro M MNyCTOTENoro rMUHSAHOIO OObIKHOBEHHOTO,
CUNMKATHOrO M TPenesnibHOro Kupnuya onpegensercs paspyLliatowmm cnocobom no
FOCT 8462 kak cpeaHun pe3ynbTaT UCMNbITaHUM NPU CXaTum NaTtM obpasuos “OBo-
eK” N3 AByX LefblX Un X NOMOBUHOK, YMHOXEHHbIN Ha KOIUUMEHT 1,2, N NATH
obpasuyoB Ha n3rnb (scero 10 obpasuos). [InNa UcnbiTaHWMA Ha cCXaTue Kepamuye-
CKMX, CUINNKATHbIX, OETOHHbIX U NPUPOAHLIX KAMHEN NPaBUIIbHOW POPMbI OMbITHbIE
o0pasubl M3roTaBNMBaKTCA U3 OAHOIO KAMHS UMM OAHOW €ro NOSIOBUHKM.

[Mpo4YHOCTL (Mapka) NPMPOAHLIX KAMHEN NPaBUITbHOM N HENPaBUbHOW POPMbI, a
TaKkKe MENKUX 1 KPYnHbIX 65TOKOB U3 TSXKENOro, CUMMKaTHOMo, S4encToro 6eToOHOB U
©eTOHOB Ha MOPUCTBLIX 3anoSTHUTESNSX AoNycKaeTca onpenenaTb NyTeM UCMbITaHUS
Ha cxaTue obpasuoB-KybOB MNU LUUNTMHOPOB, BbINMUMEHHbBIX UMW BbICBEPNEHHbIX N3
KamHen, uenblX u3genun unn moHonuta. lNpegen npoYyHOCTU NPUPOLHBIX KAMHEN,
MENKNX N KPYMHbIX BI0KOB M3 yKa3aHHbIX BETOHOB BbIYUCAAETCS YMHOXEHUEM pe-
3ynbTaToB UCMbITaHNN 06pa3LoB-Ky60B MNK LMANHAPOB HA MacwTabHble Koaddu-
LMEHTLI, yKa3aHHble B Tabn. 6.2.

Tabnuua 6.2 — 3Ha4yeHus maclTabHoro koaduumeHTa

Paamep pebpa kyba unu gnameTp d un KoadhduumeHT ons
BbicoTa h = d, Mmm Ky6oB LMNMHOPOB

200 1,05 -

150 1,0 1,05

100 0,95 1,02

70 0,85 0,91

40-50 0,75 0,81

KoadhdmumeHTbl MOryT MCnonb3oBaTbCsa Npy onpegeneHnn npegena npoYHOCTN 06bIKHOBEHHOMO
FMIMHSIHOTO M CUITMKATHOTO KMpMNunya no AaHHbIM UCMbITaHUIN KyOUKOB 1 LMNNHAPOB C BbICOTOM
pebpa nnn anametpom 40...60 mm.

MpoyHOCTL (Mapka) pacTtBopa Knadku npu cxaTtum, B3STOro u3 LWBOB Hanbonee
XapaKTepHbIX Y4YaCTKOB CTEH, onpefensieTcs B COOTBETCTBUM C TpeboBaHMsMK
FOCT 5802 nyTém ucnbiTaHUsa Ha cxatue KyboB ¢ pebpamu 2...4 CM, U3rOTOBIEH-
HbIX U3 ABYX MIacTUHOK pacTBopa, B3ATbIX U3 FOPU3OHTasbHbIX LWBOB Kraaku 1nu
CTbIKOB KPYMHOMaHEemNbHbIX KOHCTPYKLUMIA, CKNEEHHbIX U BbIPOBHEHHbLIX MO KOHTaKT-
HbIM MOBEPXHOCTAM IMMNCOBbLIM PACTBOPOM TOSLLNHOM 1...2 MM.

NcnbiTaHne kyboB 13 OTBEpAEBLUEro pactBopa MPOU3BOAUTCS Yepe3 CYTKM MNo-
cne M3roToBIIEHNA, a U3 OTTasaBLLUEro pacreopa — yepes 2...3 4. Mapka pacTteopa
onpefensieTca Kak cpefHuin pesynbTaT NATU UCMbITaHUA, YMHOXEHHbIM Ha KO3d-
duumeHT K (Tabn. 6.3).

Tabnvua 6.3 — 3HayeHune koadppuumeHTa K

Pa3mep pebpa kyba, cm
Bug pacTeopa 2 | 3 | 4
KoadhdmuneHt
JleTHuin 0,56 0,68 0,8
3UMHMIA, OTBEPAEBLUNIA NOCIE OTTaMBaHUSA 0,46 0,65 0,75

Mpo4YHOCTb pacTBopa Mo AfMHE U BbICOTE CTEH, CTONOOB, MPOCTEHKOB MOXET
CUNbHO U3MeHATbCS. B cBs3M ¢ 3TuM oTOOp 06pasuoB pacTBopa M3 LUBOB Kagku
pekoMeHayeTcs NPoOu3BOAUTL MOcne npeaBapuTenbHONW MNPUONMKEHHOW OLEHKU
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MPOYHOCTU (MapKK) pacTBOpa C MOMOLLLIO NIE3BUS HOXa UMW OPYroro pexyLiero
NHCTpyMeHTa. MNpnbnmxeHHas oueHka NpoM3BOAUTCSA MO XapakTepHbIM NpU3Hakam
NOBPEXAEeHNA pacTBOPHOIO LIBa MNpu “CTporalowem” OBWXKEHUUM OCTPUS HOXa HO
noBepPXHOCTM WwBa (Tabn. 6.4.).

Tabnvua 6.4 — INMpnbnmwkeHHas oLeHKka NPOYHOCTM pacTBopa

Mapka pacTtBopa XapakTepHble Npu3Hakn NoBpexaeHns pacTesopa
(NpnBNMXeHHO) LLIBA NPW UCMbITaHUK NTIe3BUEM HOXa
0-2 PacTBop nerko pbIXUTCA HOXOM, BbIChINAeTCs, BbldyBaeTcs
4-10 PacTtBop nerko pbIXfmMTcs HOXOM
25 PacTBop pexeTcs ¢ TpyaoM, KpoLnTcs
50 PacTtBop KpoLunTCS, HO pexeTcs
100 n 6onee Ha noBepxHOCTU WBa Npu ABWXKXEHUU NE3BUS HOXa OCTaeTCs CBETbIN UIu
TEMHBbIV cnep,

Hecywasa cnocobHoCcTb Knagku onpegenseTcs No HauMeHbLlen NPOYHOCTU KMp-
nMya M pacTBopa, ecrnv BbiCOTa CNoOs Kragku co criabbiM pacTBOPOM COCTaBnseT
BGonee Tpex pagoB KMpnnya Uinmn KamHen.

[loCTOBEPHOCTb OLEHKU MPOYHOCTM KaMEHHOW KNnafku no pesyrbTatam ucnbiTa-
HUA OTOBPaHHbIX U3 KOHCTPYKLMKM 0OpasLoB KNagoYHbIX 311IEMEHTOB M pacTBopa He
BCerga pgocraTodHa. JOTO 06YyCnoBMEHO BbLICOKMM KO3I(MULMEHTOM Bapuauuu
MPOYHOCTHbIX MoKasaTenen KnagoyHbiX 35ieMeHToB. CyleCTBEHHbIM HEAOCTaTKOM
paspyLualroLlero Metoga siBnsetTca To, 4to npu otbope obpasuoB kupnuya n pac-
TBOpa NPOUCXOOMT HapyLleHne CTPYKTYpbl knagku. Kak crneacreve, He ydnTbiBaeT-
CSl TaKOW BakHbIM rokasaTesib, Kak Ka4eCTBO BbINOSIHEHUS KNaLOYHbIX paboT, unu,
APYTMMU CrOBaMU, «pyKa KaMeHLLMKa.

B 3apybexHon npaktuke obcrnenoBaHna gnsa onpeneneHns akTudeckon npoud-
HOCTM KIaku, Kak rnpasBuno, UCMNosb3yTCcs paspylialowme MeToabl Unn Metoabl
ee YaCTUYHOro paspyLueHus.

OOHMM 13 Taknx MeTogoB ABNAETCA MeTo onpeaeneHust MPOYHOCTU Krnaaku npu
cxkatnm Ha obpasuax — umnmHgpax ganametpom 150...200 mm, oTobpaHHbIX M3 Tena
KOHCTpYKUMK. OTO60p LUMNNMHOPOB NPOU3BOAUTCS C NOMOLLbLIO crneumnanbHbix 6ypos,
npy 3aToM B obpasuax coxpaHseTca CTpyKTypa krnagku. WcnbltaHus obpasuoB
Knaakv Npon3BoasT Mo cxeme, NokasaHHOW Ha puc. 6.4.

{150~200mm
B e o

PucyHok 6.4 — Cxema ucnbimaHuli o6pa3yoe KiadKku Ha cxamue

[laHHbI MeTOA OLEHKM NMPOYHOCTU KNadKku Npy CKaTUM UCMONb3YyT NpenMyLle-
CTBEHHO AnS Knagok U3 MONHOTENoro KMpnvya Ha npovHom pacteope. Mpu pac-
TBOpaXxX HM3KOW MPOYHOCTM UMK NYCTOTHOM KMPNUYe BO3HUKAKOT CHOXHOCTU ¢ 0T6O-

poM obpasLoB knagku Ans UcnbITaHuA.
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Hanbonee [ocToBEPHbLIE AAHHbIE O NPOYHOCTU KNaaKu Mpu CxaTtun gaet MeToq
NCMbITaHUA HEMOCPEACTBEHHO B KOHCTPYKLMM C NOMOLLBIO nnockoro npecca (Flat-
Jack-Tests) (puc. 6.5). lNnockne nnuTbl npecca (Nnockue AOMKpaTthl) yCTaHaBnu-
BalOTCH B NpeaBapuTeribHO Mpope3aHHble B KNaZke KOHCTPYKUUU rOpU3OHTasbHbIE
wenun wupuHon 20 mm. CxaTuo nogBepraeTcs y4acToK Knagkm C HEHapyLleHHOW
CTpykTypon BbicoTon 400-500 M. B xoge uvcnbiTaHUW onpenensatTcs He TOJSIbKO
NPOYHOCTHbIE, HO U AedOpMaLMOHHbIE XapaKTEPUCTUKM Knaakn. HarpyxeHue knag-
K/ MOXET NpOon3BOAUTLCA 0 OnpenenieHHOro YPOBHA HarnpsbKeHUn Unn 4o nosiIHoro
ncyepnaHusa ee Hecyllen cnocobHocTn. ConpoTMBREHME KNagkn cxatuio Sy onpe-
aensietcsa no oopmyne:

St = Ky Ka Py, (6.4)
roe Ki n K, — KoadhduUMEHTbI, yunTbiBaOWME COEPXUBaKOLLEe BIUSHWE MNT
npecca v npuneraoLLei K paspesy Knaaku, npudumaetcsa < 1,0;

P; — paspywatouiee AaBlieHue, co3gaBaemMoe npeccom.
f{,ﬁ""*\,

PucyHok 6.5 — Cxema ucnbimaHul KaMeHHOU Kr1adku memodom «Flat-Jack-Tests»

6.5 NpoBepoYHble pacyeTbl

BbINONHATCA ¢ MCNOMNb30BAaHNEM pPaCYETHbIX XapaKTePUCTUK MPOYHOCTU KUp-
MWYHOW KNaaKu C y4eTOM onpeerneHHbIX XapakTepUCTUK Kupnuya u pacteopa.
MpOYHOCTL KNaaKku Ha 0ceBOe PacTshKeHWe No HenepessidaHHOMY cedeHuio (R, )

onpegenseTtcs no opmyne:

R, =017JR, . (6.5)

roe Rbn — NPOYHOCTb pacCTBOpa Ha CxXaTue, KI'C/CMZ.

3HaueHus1 pacyeTHbIX COMPOTMBIEHUI KNaAKW MO HernepeBsi3aHHOMY CEYeHMIo
onpeaenstoTcs oT BENNYMH R, :

- 0CeBOMy pacTsxeHuio — R,=0,45R, ; (6.6)

-cpesy — R,=0,7R,; (6.7)

- pacTaXeHuio nNpu n3rnbe (rmaBHble pacTArMBaroLmne HanpsXXeHns npu nsrnbe)
R.(R,)=08R,,. (6.8)
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PacueTHoe conpoTuBneHune cxatuto knagku (R, ) onpenensietcs no doopmyne:

R = Run (6.9)

roe R,, — HOpMaTVBHOE COMPOTMBIIEHNE KNadKW CXaTuio, onpeaensiemoe no gop-

myne (6.10); y. . — KO3PUUNEHT HAAEXKHOCTU KNAdKM Ha cxaTue, NpMHUMaeMbIn
paBHbIM 1,5.

K1.c

HopmaTtnBHoe conpoTuBneHne cxxaTuio knagku ¢ obecnedeHHocTbto 0,95 paBHo:

037!
R.n=1 DAERk,m(O,42+;R““), (6.10)

,m

roe A = 0,626 - 0,001 R ,,— KOHCTPYKTUBHbIN KOS(PMULIMEHT; N — NONPaBOYHbIN KOIM-
buUMeHT aAna Knagku Ha pacTBopax HU3kux mapok n =1 npuR,  >0,04R ;

Rb,m

m

cxkatune ¢ obecnevyeHHOCTbIO 0,95 COOTBETCTBEHHO pacTBOpa M KMpnuya Knagku.
Rem = R (1-164V, ), (6.11)

R =R, (1-164V,), (6.12)
rae R ,R,, — CpeaHee 3HaYeHune NPOYHOCTU Ha CXaTUe COOTBETCTBEHHO, KUpnuya u
pacTeopa; V,,V, — KoadpULMEHT Bapuaumum (WU3MEHUNBOCTHM) COOTBETCTBEHHO KMP-

nMya n pacTeopa.

PacyeTHoe conpoTMBREHME CXaTU KNagku [OCTAaTOMHO TOYHO ANA UHXe-
HEpPHbIX pacyeToB onpeaenseTcs B 3aBUCMMOCTM OT HAaNAEHHOW MapKu Knpnmya u
pacteBopa no Tabn. 2 CHull 11-22-81 [10].

n=08+5,71 npn R, <004R .. R .;R,, — HOpMatMBHas MNpPOYHOCTb Ha

Tabnvua 6.5 — 3HayeHune kKoaddpuumeHTa K.

XapakTep nospexneHus Knagku CTeH, lNpu knagke
CTONBOB M NPOCTEHKOB HeapMV1poBaHHOM apMMpoBaHHON

TpeLmHbl B OTAENbHbIX KMpnvyax,

He nepecekarLimMe pacTBOPHbIE LUBbI

BonocsHble TpelmHbl, NnepecekatoLmne

He Gonee ABYX psgoB kKnagku (4nvHon 15-18 cm)

To xe, Npu nepeceyeHnn He Gonee YeTbipeX PSAOB
Knagku (anvHon go 35 cMm) npu vymcne TpeLwmH

He Gonee YyeTblpex Ha 1 M LWMPUHbI (TOSMLWNHBI) CTEHbI,
cTtonba unv NpocTeHka

TpeLwwmnHbl ¢ packpbITUEM 0 2 MM, Nepecekatome

He Gonee BoCbMM psiAoB Knagku (onunHon go 60-65 cm)
npv Yncne TpewmH He 6onee yeTbipex Ha 1 m
LUMPUHBI (TONLWMHBI) CTEHbI, cTON6a, NPOCTEHKA

To xe npu nepeceyveHnn 6onee BOCbMU PSAOB
(anvHown Bonee 65 cm)

* CMoTpeTb Tabnuuy cnegyet COBMECTHO C puc. 6.2.

1 1

0,9 1

0,75 0,9

0,5 0,7

0 0,5

MpOYHOCTL KaMEHHbIX KOHCprKLI,MVI SAKCrJyaTnpyemMbiX CTPOUTESIbHbLIX COOpPYXe-
HU onpeaensieTca NoOBePOYHbIMU pacyeTaMm Ha OCHOBaAHUM AaHHbIX, MNOJTY4Y4EeHHbIX
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npyn obcnegoBaHun. Npu 9TOM yuYnTLIBAKOTCA AedEKTbl U NOBPEXOEHUS, CHMXKAIO-
LLIe NPOYHOCTbL: TPELUMHbLI, pa3pyLleHne NOBEPXHOCTHbLIX CrOEeB Knadku, Hanumine
9KCLLEHTPUCUTETOB, BbI3BAHHbIX OTKNOHEHMEM OT BEpPTUKANu, HapyleHWe KOH-
CTPYKTUBHOM CBSA3M MeXAy CTeHamu, noBpexaeHne onop 6anok nepemMblyek, cMe-
LLUEHNE SNEMEHTOB.

BepTukanbHble cMNoBble TPELLMHbI YYNTLIBAOTCA BBEAEHNEM MOHMXKAIOLLENO KO-
apdpuymeHta K;, K pac4eTHOMY COMPOTUBIEHUID KaMEHHOM Knagkn R B cooTBeT-
cTBUM ¢ Tabn. 6.5.

3HauveHune koapduumeHTta K;. ona crteH, ctonbos, NPOCTEHKOB N3 KPACHOro UMK
CUINIMKATHOro Kupnu4ya npuv OrHEBOM BO3AEWCTBUMM NpU noxape, NpMHUMaeTcs no
Tabn. 6.6.

[nsa yBnaXHEeHHOW M HacCbIWEHHOW BOAOW KIagku M3 KPacHOro M CUSTIMKATHOro
knpnuya n kamHen K., = 0,85; n3 npupogHbIX KaMHen npaBunbHON (PopMbl U3 U3-
BEeCTHsAKa u necyaHuka K,. = 0.8.

Tabnuua 6.6 — 3HavyeHuns koadpdpuumeHTta K.

my6uHa Kro AS
MNOBPEX/EHWA KNaaK1 |  CTEH W NPOCTEHKOB TONWMHON 38 cM 1 6onee cTon6oB npw
(6e3 yera NPV OOHOCTOPOHHEM Mpy [ABYCTOPOHHEM pasmepe cedyeHus
LUTYKaTypkM), CM Harpese nporpese 38 cm n Boree
bo 0,5 1 0,95 0,9
o 2 0,95 0,9 0,85
Ao 5-8 0,9 0,8 0,7

3HaueHune koadpduumnenTa K, npyn Hanmuum gedektoB npomssoacTea pabot (oT-
CyTCTBME NEepeBsA3KM, MyCTOLIOBKa, Gonbluas TomMwmMHa pacTBOPHbLIX LUBOB) onpe-
pensietca no t1abn.6.7.

Tabnuua 6.7 — 3Ha4vyeHuns koadbduuymerTa K.

Bwp pecpekra K:e
OTcyTcTBME NEpeBA3KM PAOO0B Kragku (TbIYKOBbLIX PAA0B, apMaTypHbIX CETOK, KapKacoB):
* B 5-6 psagax (40-45 cwm) 1,0
* B 8-8 pagax (60-85 cm) 0,9
* B 10-11 psagax (75-80 cm) 0,75
OTcyTCcTBME 3aNOfTHEHMS PACTBOPOM BEPTMKAIbHbIX LWBOB (MYyCTOLLOBKA) 0,9
Mpun TONWMHE ropu3oHTarnbHbIX WBOB 6onee 2 cM (3-4 wea Ha 1M BbICOTbI KNagku):
e Mpw Mapke pacTteopa waea 75 n 6onee 1,0
* TO Xe, 25-50 0,9
* TO Xe, MeHee 25 0,8

3HauyeHune koadpduumenTa K;. 4nga knagku onop gepm, 6anok, nepemblvek, nanT
NPV HanMyMM MEeCTHbIX MOBpPeXAeHun (TpeLLmH, CKonoB, pasgpobneHus (Cm. puc.
6.6), BO3HMKAOLWNX NPU OEUCTBUN BEPTUKANbHBIX U FTOPU3OHTAmNbHbIX CUJT, NPUHK-
MaeTcsa no Tabn. 6.8.
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G do g

1 — nunsacmpa; 2 — Kkpaesoe pa3dpobrieHue U cKorbl Knadku rnod oropotl,
3 — eepmukaribHble MpewuHbl
Puc.6.6 — XapakmepHble criy4au noepexx0eHusi ONMopHbIX y4acmkoe nussicmp
KaMeHHbIX CmeH npu onupaHuu Ha HUx ¢pepm u 6anok

Tabnvua 6.8 — 3HayeHus koadppuumeHTa K.

K:c 418 Knagku onop
HeapMUPOBaHHOW | apMUPOBAHHON

XapaKTep noBpexngeHua Kinaaku orop

MecTHoe (KpaeBoe) noBpexaeHne Knagku Ha rnyobuHy oo
2 cM (TpeLuHbl, ckonbl, pa3gpobnenune) unm obpasosaHme
BEpPTUKanbHbIX TPELWWH NO Topuam 6anok, depm u

nepemMbIdeK U UX OMOPHbIX NodyLuek AnuHon Ao 15-18 cm 0,75 0,9

To xe, npu gnuHe TpewwmH 0o 30-35 cm 0,5 0,75

KpaeBoe nospexageHve knagku Ha rnybuHy 6ornee 2 cm
npyn obpasoBaHun No Topuam Hanok, depm N nepemblvek
BEPTUKAMNbHbLIX U KOCbIX TPewnH gnuHon 6onee 38 cm B
Knagke 0 0,5

YcnoBue npoYHOCTU UMEET BUA:
Ny, <N, (RK, K, ), (6.13)

roe R — pacyeTHoe conpoTuBIieHMe KaMEeHHOW Knagku.

KoadhpuumeHT 3anaca NpoOYHOCTN KAMEHHbIX U apMOKaMEHHbIX KOHCTPYKLUMI pa-
BEH OTHOLUEHUIO YCUNUS, COOTBETCTBYHOLLEro (pakTM4ecKor NPOYHOCTU KaMEHHOW
KNagKu, paccyMTaHHON NO CPEAHVNM 3HAYEeHUAM MPOYHOCTM KNadku R, K AeNCTBYIO-
LLIeMY YCUINIO OT DaKTUYECKOW HarpysKku.

Ne(RK,, )
N
Ecnn K < C cocTosiHMe aneMeHTa XxapakTepusyeTcda Kak npegaBapuinHoe, rae
C — koabuumeHT aBapmmnHocTn paeeH: C = 1,7 — ona HeapMMPOBAHHOW KNaakw,
C =1,5 — ona apMmMpoBaHHOM Krnagku.
[Mpn n3BecTHON Mapke KMprnvya M pacTBopa cpefHee 3HayeHue npeaena rnpoy-
HOCTM KNaaku R NpUHUMaeTcs paBHbIM

R=2R. (6.15)
87

mp !

K = (6.14)

S|



[Mpy OTKNOHEHUM OT BepTUKanu Unu BbiMyvyMBaHUM CTEH B npegenax ataxa Ha
BeNuYuHy 0 1/3 TonwmHbl NPOYHOCTE onpenenseTca ¢ y4eTOM (PakTUYEeCKOro aKc-
LeHTpUcuTeTa OT BblLLepacnosioXXeHHOW Harpy3ku. B crnyvyae obpasoBaHusa BepTu-
KanbHbIX TPELWNH B MecTax rnepecevyeHnss CTeH Ui paspbliBa NOMepeYHbIX CBSA3en
Mexgy CTeHaMW NPOYHOCTb U YCTOMYMBOCTb CTEH ONpeaesniseTca ¢ y4eTom dpakTu-
Yeckon cBOOOAHOM BbICOTbI CTEHbI MEXAY TOYKaMu COXpaHuBLUMXCS cBA3en. Mpu
CMEeLLEHUN NPOrOHOB, MAUT MEPEKPLITUN U MOKPbITUA Ha onopax AO0ShKHa BbINOS-
HATLCA NMpoBepKa NPOYHOCTN KAMEHHbIX 3JIEMEHTOB HAa MECTHOE CMSATUE U BHELEH-
TPEeHHOe cXaTue No PakTUYEeCKOW BENMYMHE IKCLIEHTpUCUTEeTa 1 nnowagm onunpa-
HWS MPOrOHOB U NIUT NEPEKPbITUN.

cknounTenbHO BaXXHOE 3HayYeHne nmeeT yyYeT PpakTUYeCKOro COCTOSHUA KNaaKku,
4YTO peanunayeTcs U NoOMoLLbio kKoadduumeHTa Krc.

6.6. OueHKa TeXHM4YeCKOro CoOCTofsHuA

[Mpn oLEeHKe TEXHNMYECKOro COCTOSAHMS crneayeT y4uTbiBaTb Crieayolme gonylle-
HUS1, MPUMEHEHME KOTOPbIX 00YCNOBNEHO ONbITOM 3KcnyaTauun. [ns uenbix, Heno-
BPEXOEHHbIX TPELMHAMN CEYEHUN — KOHCTPYKLUMM 34aHNa noanexar obsisaTenbHo-
MY YCUNeHuo, ecnun aktTmyeckas Hecywasi cnocobHocTb @, ¢ koaddmuneHTomM ao-
MyCTUMOW Neperpysku n,, HeJoCTaTouHa Ans BOCMPUATUA haKTUYECKOW Unn npea-

rnonaraemMou NPOEKTOM PEKOHCTPYKLMN Harpy3kn F, T.e. npu ycrosuu, ecnu

F>z&ln,, , (6.16)
rae n,, — KO3(UUMUEHT JOMYCTUMON NEPErpyskn NpUHMMaeTcs paBHbIM ANs Ka-
MEHHbIX KOHCTpyKumn — 1,15.

[Nsa KaMeHHbIX KOHCTPYKUWUW, NOBPEXAEHHbIX TPELUMHaMU, NpUMEHeHne Koad-
dmumneHTa n,; He ponyckaetcs.

CocTosiHne, cteneHb NOBPEXAEHUS N HEOOXOANMOCTbL KOHCTPYKTUBHOMO ycune-
HUA KaMEHHbIX, KPYNMHOBMOYHbBIX U KPYNHONAHENbHbIX KOHCTPYKLUMA ONpeaenstoTcs
B 3@aBMCMMOCTUN OT BESIMYUHBI CHXKEHUSA (B NPOLIEHTaX) HecyLlen CnocobHOCTH Npu
Hannunn gedekToB, TpewmnH u nospexaeHnn. OCHOBHble rpajaunn COCTOSHUN,
CTEMNEHN NOBPEXAEHUN KOHCTPYKUNN N peKoOMEeHOaUnn no nx yCUreHuo npmBoasaT-
cqa B Tabn.6.9.

Tabnuya 6.9 — OueHka cocTtosHua CK

CocTosiHue un cteneHb CHmxeHve HecyLen .
YcuneHune KoHCTPYKL M
nospexaeHuns (B ckobkax) cnocobHocTH, B %
yaoenetsoputenoHoe  (0) 0-5 He TpebyeTca
cnaboe () no 15 TpebyeTcsa Npu HaNMUYUKU TpELLMH
cpegHee ()} 0o 25 TpebyeTcs
cunbHoe (1 0o 50 TpebyeTcs
aBapumnHoe (Iv) cBbiwe 50 BO3MOXHO npu TO o6ocHOBaHUN nnn
pasbopka

1. Mpwn CHWKEHMM HecyLen CnOCOBHOCTN KOHCTPYKLMI Ha 15% n Gonee n3-3a noBpexgeHus
ceyeHus TpelumHamMmu, ckonamu, pasgpobneHunem, yeuneHune CK Bo Bcex criyqasax aBnseTcs
ob6sa3aTenbHbIM HE3aBUCUMO OT BENUYUNHBI ENCTBYIOLLEN Harpy3Ku.

2. [pun oTCyTCTBUM yKa3aHHbIX MOBPEXOEHNA YCUNEHNE KOHCTPYKLUMI TpebyeTca B criyvasix,
Korga BenuunHa AencTByoLLEen Harpysku NpeBocXoauT ux oakTUYECKYH HEeCYLLYIO
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CMOCOBHOCTL, C Y4ETOM MOHWMXEHHOW MPOYHOCTM (MapkKu).

B obiem cnyyae oueHka TEXHUYECKOrO COCTOAHNA KaMEHHbIX KOHCTPYKLMIA Npo-
N3BOANTCA corriacHo rnonoxexHuto n.8.3 [1]. CneayeT nmeTb B BUAY, YTO KAMEHHbIE
KOHCTPYKLUUM UMEKOT pag HECOOTBETCTBUN, KOTOPbIE YKa3blBalOT Ha NpeaaBapumnHoe
COCTOSHNE obbekTa:

* noBpexzaeHue Knagkun Ha rnybunHy 6onee 50% TOMNWNHBI CEYEHNS;

* OTKINOHEHMEe OT BepTuKanu unv rnotepsa yCTom4ynmBocTu (BbliMyyYnmBaHuE) B Mpe-
pgenax ata)ka Ha A = 0.3h ceyeHus;

* ANWHa NNOLWAaAKM ONMpaHus MeHblle HopMmupyemon 6onee yem Ha 50%;

* MECTHoe paspyweHune (CMaTue) Knagku nog onopow Ha rnybuHy 6onee 1/5
ATNWHBI ONUPaHNS;

* Hanu4yue nof onopamu TpewmrH (BepTuKarnbHbIX WX HAKNOHHbIX), NepeceKkato-
LWmx Bornee YyeTbipex psaoB KaMHeEN;

* CUMOBble TPeLUMHbI packpbiTeMm 6onee 2 MM, nepecekarowmx 8 n bonee psoos
KaMHen,

* paspyLueHue KpenreHn (aHKepoB) CTEH K KOMTOHHaM U NepeKkpbITUSAM.
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Bonpocbl Ansi caMoOKOHTpoOnA

1. HasoBuTe NpUYmnHBI NOABIIEHNA OedIEKTOB (U Kakux?) Npu NpoekTUpPoOBaHUN.

2. Kakne pedekTtbl MOryT nosiBASATbCA MNPU BbINOSTHEHUW KIMadku npu oTpuua-
TernbHOW Temnepartype Bo3gyxa?

3. HazoBute gedekTbl, NOSABASIOWMECH MPU BbINOSIHEHUN KNagKku npy Momoxu-
TenbHOW TeMnepaType Bo3ayxa.

4. MNepeuncnute noBpexneHNsa Knagkm U3 KaMeHHbIX MaTtepuasrioB, CBA3aHHbIE C
HapyLleHneM npasun aKcniyaTauuu.

5. MNMepeuncnute Buabl oedeKToB (NOBpeXaeHUN), KOTOPbIE MOTYT UMETb MECTO B
HEeCYLLNX, CAMOHECYLLMX U HE HECYLLINX CTEHaX.

6. NpuBeguTe npumMepbl U 06BACHUTE XapaKkTepHble AedeKTbl U NOBPeXaeHus B
neperopogkax.

7. Packponte mexaHu3M paspyLleHUss KaMeHHOM KIagaku rnpu ee nepmogmnyeckom
yBNaXXHEHUW.

8. Bo3aMoxeH 1 6ruonornyeckmii MexaHmam paspyLLeHnsa KaMmeHHbIX MaTepuanoB?

9. CocTtaBbTe NOpPsAOK paboT, KOTOPbLIN BbIMONHAETCA Npu 06cnegoBaHuUm.

10. PackponTte MexaHu3M paspyLleHUs KaMeHHbIX MaTepuanos B npouecce aKc-
nnyaTtauumm.

11. HasoBute ocobeHHOCTU BeaeHus paboT no AuarHocTuke OO6BbEKTOB U3 Ka-
MEHHbIX MaTepuanoB, BKIIOYEHHbIX B CNUCOK (nepeyvyeHb) MuHUCTepcTBa KynbTypbl.

12. Kak onpegensatoTcsa hakTuyeckne xapakTepucTukm Knagky npym obcnegosaHnmn?

13. Kak yuntbiBatotcsa gedektbl 1 noppexaeHns KK npu BbINONHEHUN NpoBepoY-
HbIX pac4yeToB?

14. C kakon uenbl COCTaBMAKT CXeMbl pacrofiokeHna OedekToB Mo BCeMy
00bekTy?

15. HasoBute n 0BOCHYIWTE BHELLUHWE MPU3HaKWU HACTYMMNeHUa npeaenbHoro co-
CTOAHNSA KAMEHHbIX KOHCTPYKLUNA.

16. Npeanoxute MeponpusaTUss Mo oBecneyvyeHuto AO0NTOBEYHOCTU KaMEHHbIX
KOHCTPYKLIUMW.
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TEMA Ne7. OUEHKA U3SHOCA OBBbEKTA

MNepeyeHb paccmaTpuBaeMbiX BOMNPOCOB:

7.1. dnsmyeckuin n moparnbHbIi M3HOC. HeobxogmmocTb onpegenenus (c. 2-3 [5]).
7.2. MeTo4 OPUEHTUPOBOYHON OLIEHKM bmnamyeckoro nsHoca (c. 57-59 [1]).

7.3. MeToguka onpegeneHuns dgpusmyeckoro naHoca (c. 1-3 [3]).

7.1. ®Dn3nyeckn n mopanbHbIN usHoc. HeobxoaumocTb onpeneneHus

®usmyecknn n3HoC obbEKTa — NPOLECC yXyOLIEeHNA TEXHUYECKNX N CBA3AHHbIX C
HAMW OpYrnx nokasatenen akcnnyaTauMOHHbIX KayecTB 30aHUMS Unu ero otaenb-
HbIX 351IEMeHTOB [1].

MopanbHbI U3HOC 06beKkTa — HECOOTBETCTBME COBPEMEHHBIM TpeboBaHUsIM OC-
HOBHbIX MapamMeTpoB 3[aHus, OnpedensiLwmx yCnoBusa nNpoXuUBaAHUA UK NPous-
BOACTBA, 06BEM M KayecTBO npefocTaBnsemMbix ycnyr [1].

HeobxoomMmocTb onpefeneHns AaHHbIX nokasatenen cBs3aHa ¢ onpeneneHnem
OCTaTOYHOW CTOMMOCTU, MNNaHNPOBAHNEM PEMOHTA, TEXHUYECKON MHBEHTapuU3auuu.

Ana oueHkn pmsanyeckoro U MopanbHOro M3Hoca MPUHATLI cnefyowmne KpuTte-
pyn: COOTBETCTBUE apXUTEKTYPHO-MNAHNPOBOYHOIO peLlEHNsA U CTENEHUN UHXeHep-
Horo obecrneyeHns OEeNCTBYIOLUM HOPMAaTUBHO-TEXHUYECKUM OOKYMEHTaM; TeXHU-
Yeckoe COCTOSIHME W 3KCrnyaTauMOHHblIe XapaKTepUCTUKM CTPOUTENbHbIX KOH-
CTPYKLWIN N MHXeHepHOro obopyanosaHus.

dusmyeckun n MoparsbHbIA M3HOC Hambonee TOYHO OLEHMBAETCA OTHOLLIEHUEM
CTOMMOCTM BOCCTaHOBUTESbHbIX PaboT Mo O6bEKTY UMM €ro arieMeHTam K NnosiHom
BOCCTaHOBJIEHHOM CTOMMOCTW OB6bEKTa MOCNe PEKOHCTPYKLUNN UM MOOEPHU3aLMN.

ANs Xunblx AOMOB (KUITbIX NOMELLEHUI) B 3aBUCMMOCTM OT HaNM4nsa U 3Ha4nMo-
CTU OedeKkTOB yCTaHaBNUBAKOTCA ABe KaTeropun caHMTapHO-TEXHUYECKOrO COCTOS-
Hua (CTC):

— K NepBOWN KaTeropum OTHOCAT XWnble goMa (Kurble NoMeLLeHWs)) NpUrogHble
AN NPOXMBaHUS, HO He oTBevarowwme TpeboBaHuam CTC, koTopble MOryT ObiTb
NCMNOonNb30BaHbl A9 BPEMEHHOIo NPOXNBaHUS,

— KO BTOPOW KaTeropum OTHOCAT Xunble foma (Kurble NoOMeLLEeHns), He Npuroa-
Hble AN NPOXUBaHUA U nognexatine cHocy.

OTHeceHue obbekTa K nepson kateropun CTC BO3MOXHO B crefyroLwmx cnyyasx:

— pasmelleHne KBapTUp B LIOKOSMbHbIX 3TaXax;

— OTCYTCTBME B OBYX M Dornee aTaxHbIX JOMaX ropofCcKOn 3aCTPOMKN BOLOCHAO-
XeHus, KaHanusaumm, oTonneHus;

— HanuMuyMe B AOMax BCTPOEHHbIX NOMeLleHnn (3anpeleHHbix HT) 6e3 BeHTu-
NAUMN N 3BYKOU30NALUMK;

— OTCYTCTBUE KYXOHb, pasmMelleHne Hag XunbiMyv nomMeLleHUs MU caHy3nos, Ka-
Hann3aunoHHbIX TPy6oNpoBOAOB;

— BbICOTa B XWUJIbIX MOMELLEHNAX OT Nosia Ao NOoTorKa MeHee 2.4 m;

— €MHCTBEHHOE OKHO B MOMELLEeHUN HaxoO4UTCA Ha PacCTOAHUM MeHee 3 M OT
CTeHbl coceHero omMa uUnn BbIXOAUT Nofg, apky;

— BbIXOJ B CAHOMOK BbINOSTHEH U3 XXWUMOW KOMHaTbI;

— XWUnble KOMHaTbl HAXOA4ATCA HaZ MOMeLLEeHUAMM ¢ BONbLUMM TENSOBbIAENEHU-
eM (Temnepartypa nona Bbiwe +28°C, Ha BbicoTe 1.5 M oT nona — Bbiwe +25°C);

— pacnosnoXeHne Xunbix JOMOB B CaHUTaAPHO-3aLMTHBIX 30Hax MpoMmnpeanpus-
TUN, B KOTOPbIX BO3OEeNCTBUA (3arpsisHEHWe BO34yxa, YpPOBEHb LUyma, BuMOpauums,
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HanpsKeHWe aNeKTPOMarHUTHbIX Nonen 1 T.4.) NPeBbIWAaloT NpeaenibHO A0NYyCTUMbIE
KOHTponbHble umndpsl (MNAK) 1 npegensHo gonyctumble ypoBHu Bo3aenctasun (MAY);

— HanuMume oTAENbHbIX KOHCTPYKTUBHbBIX 311IEMEHTOB, COCTOSIHUE KOTOPbIX Bnmn3ko
K aBapumnHOMY.

OTHeceHune obbekTa ko BTopoun kateropum CTC BO3MOXHO, €Cnu:

— PM3NYECKNN N3HOC KaMeHHbIX JOMOB Bbille 70%, a gepeBsHHbIX AJOMOB U O0-
MOB CO CTEeHaMu 13 Apyrux martepuanos — Bbille 65%;

— XWUINON 0O6BEKT HAXOAUTCS B aBAPUMNHOM COCTOSAHUWN, yCTPaHEHME KOTOPOro He-
BO3MOXHO.

7.2. MeTo4 OPUEHTMPOBOYHOMN OLIEHKM (pU3NYECKoro usHoca.

B npoLiecce 06Liero unv aetanbHOro o6cnenoBaHNs cTeneHb CHUXKeHUs (B npo-
LieHTax) nokasaTenen aKcnnyaTaluMoHHbIX Ka4ecTB YCTaHaBNMBaETCH NO Npu3Hakam
n3Hoca (oedektam, noBpexaeHnam). ATa CBA3b peanuayeTcsa Npu oLeHke dusmye-
CKOro M3Hoca npwv NPon3BOACTBE TEXHUYECKOW MHBEHTapusauun (cM. Tabn. 7.1).

Tabnuua 7.1 — OpueHTUPOBOYHAaSA OLeHKa hM3NYecKoro n3Hoca

KaTeropums TeXHM4eCKOro CoCTosiHMS | | " v v
no TKIM 45-1.04-208-2010 [1]
dusnyeckmin n3Hoc obbekTa B % <10 11..30 31..50 51..70 =271

7.3. MeToguka onpegeneHusi usan4eckoro U3Hoca

OueHka ypoBHS PM3MYECKOro U3Hoca Npou3BOAUTCA B CrieayloLwen nocnenosa-
TENbHOCTMW.

B pesynbTaTte npoBeaeHnsa obLiero unu getansHoro obcnenoBaHvs ycTtaHaBnu-
BalOTCH Hanuuune, pasmep M KONMYecTBO NPU3HaAKoB PU3MYECKOro n3Hoca (TpeLuu-
Hbl, NIPOrModbl, NOBPEXAEHNS, OTKNOHEHNE OT BEPTUKANnN 1 1.4.).

Mo Tabnuuam pasgena 5 [3] oHn conocTaBnaATca ¢ 6a30BbIMK U onpeaenseTcs
dunanyeckunin nsHoc B npoveHtax (d;).

Pu3myecknn N3HOC arnemeHTa, KoHCTpykuun (P,), nmerowen y4acTkm ¢ pasnumy-
HbIM YPOBHEM MOBPEXAEHUSA onpeaenuTcs:

Cbk: {1=1 q) s y (71)

rae N — Yncrio NOBPEeXAEHHbIX Y4aCTKOB;
P, P, — pa3smep (nnowagb, AnvHA) NOBPEXAEHHOrO y4acTka U BCEro afieMeHTa
(KOHCTPYKLIMM) B LEMOM, B M* UnK M.

®dunsmyecknin N3HOC 3gaHusa unu coopyxerus (P,) onpegenuntcs:

— Vk
o, = Zi=1 Dy Ly, (7.2)
roe K — KonmyecTBo KOHCTPYKLMIA (351EMEHTOB);
l; — KO3(PPUUNEHT COOTBETCTBYIOLLMA BOCCTAHOBUTESIbHON CTOMMOCTM KOH-

CTPyKUMM (3niemeHTa) B 00LLEeNn BOCCTAHOBUTENBHON CTOMMOCTU 34aHUS.

3HayeHus (I;) onpenensTcs No yCpeAHEHHbIM A0SIIM BOCCTAHOBUTENBHOW CTO-
MMOCTU (NMPU UX OTCYTCTBUWN MO CMETHOM CTOUMMOCTM), MPUBEOEHHBIX B MPUNOXEHUN
B [3].
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Pun3nMyeckMn N3HOC BHYTPEHHUX CUCTEM UHXeHepHoro obopyaoBaHus onpege-
nsieTca No aHanorn4yHom cxeme: npu obcrnenoBaHnn OUKCUPYIOTCS NpU3HaKM du-
3M4YEeCKOro U3Hoca COoCTaBnAKLWMX cUcTeMbl; No Tabnuuam pasgena 5.13 [3] onpe-
AensieTcs NpoueHT U3NYEecKoro M3Hoca; PU3NYECKUW U3HOC ornpeaenseTcs no
dopmyne (7.2).

Mpn BenuunHe duamndeckoro maHoca 6onee 70% PEMOHT UNM PEKOHCTPYKLMS
obbekTa cunTaltnTCs SKOHOMUYECKUN HelenecoobpasHbIMU.

Bonpocbl Ansi caMoOKOHTpOnA

1. O60CHYyNTE 9KOHOMMYECKYID WU CcoLManbHyld HeobXoAMMOCTb ornpeneneHus
dn3n4ecKoro n MopasnbHOro n3Hoca obbekTa.

2.06bACHUTE CyTb METOAA OPUEHTMPOBOYHOM OLEHKM (PU3NYECKOTO N3HOCA.

3. ChopmynmpymnTe NONOXEHNA npoLiecca onpeaeneHnss MopanbHOro U3Hoca.

4. 0O6bACHMTE CyTb METOANKM OnpeaeneHns uan4eckoro n3Hoca.

5.0npegenseTca N 1M C Kakon Lenblo MopanbHbIN U (OU3NYECKNA N3HOC OOBHEK-
TOB, BHECEHHbIX B [[0CyapCTBEHHbIN CNUCOK NCTOPUKO-KYSTbTYPHbIX LleHHocTen PB?

6. Kak onpegenseTcs (pnsnyeckmui N3HOC OTAENbHbIX KOHCTPYKLUUIA?

7.1Mpun kakon BennuYnHe PU3NYECKOro U3HOCA NPoOBeAEHNE PEMOHTA UIN PEKOH-
CTPyKUMM He uenecoobpasHo? CnpaBennueo Nu 3170 TpeboBaHne Ansi 0O6beKTOB,
NMEIOLLINX NCTOPUKO-KYNbTYPHYHO LLEHHOCTL?

8. Kak onpeaensieTca un3ny4ecKnin M3HOC MHXEHEPHbIX CUCTEM Ha 00bekTe?

9.Bcerga nu Tpebyetca onpeneneHne u3mMyeckoro 1 MopanbHOro n3Hoca oob-
ekta?

10. MoxeT nu TONbKO MOparnbHbIN M3HOC 06beKTa cTaTb MPUYMHON PEKOHCTPYK-
UMM obbekta?

11. MoxeT n1M Npon3BOoANTLCSA MPOrHO3Has OLUEeHKa HapacTaHua npoLleccoB du-
3MY4ECKOro M3HOCa CTPOUTENbHbLIX KOHCTPYKUMA MNPU YBEUYEHUN arpecCUBHOCTU
cpeabl AKCnnyaTauum nocne pekoHCTPyKUmMmM obbekta?

12. MoxeT nn CTOMMOCTb (TPYAOEMKOCTb) MEPOMNPUATUA MO YCTPaHEHUIO on3nye-
CKOro MNn MoparbHOro n3Hoca 6biTb MPUYMHON OTKa3a OT PEKOHCTPYKLMM 0ObekTa?

13. B kakmx crny4adx BOMPOCblI MPUHATUS PELUEHUS O PEKOHCTPYKUMM obbekTa
YyBA3bIBAKOTCA C Hanuynem (Unn BO3BeJeHMEM B MepcnekTuBe) Npon3BoLCTBEHHbIX
3aH1IN U COOPYXXEHUN B paniOHe 3aCTPONKN?

14. MoryT nn npu paspaboTke NpoekTa PEeKOHCTPYKUMM obbekTa npegycmaTpu-
BaTbCA MepOornpuaTUA A coceQHUX NPOU3BOACTBEHHbLIX 34aHUA U COOPYXXEHUN MO
CHwxeHuto MNTK n M4y~
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Yu4nTb HEe TONbKO 3HAHUIO,
HO N YMEHMUIO.
C. Kanuya

METOOUKA OPIrAHU3ALIUUN NMPOBEPKU YCBOEHUA
YYEBHOIO MATEPUATNA

1. MeToanuyeckue OCHOBbI OpraHM3aLumu

Ocob6eHHOCTLIO U3y4aeMon AUCUUMNINHBI SBASKOTCA, C O4HOW CTOPOHbI, OFPOM-
Hbli O6bEM HENPEPBLIBHO M3MEHSOLWENCS MHGOPMaLUK, a C ApYron — BeCbMa He-
6onbwon 0b6bLEM NpefyCMOTPEHHbIX y4ebHbIM nnaHoM YyacoB. 3agada COCTOUT B
CcO30aHuMM yCrnosunh Ons nepexoga OT MOAENM MaCCUBHOIMO MHEMOPMAaLMOHHOro
(ayouTtopHoro) obpasoBaHuUsa K MOLENN akTUBHOIO U3ydeHWs maTepuana, coyeTa-
IOWero ayauvTtopHylo (NEpBUYHYKD W HanpaBnsoLWYy) W CaMOCTOATENbHY (B
Gonbwen creneHn) paboTy, B KOTOPOW AOSMKEH NPUCYTCTBOBATb aHamnms, MoucK
peleHnn B pearibHOW cuUTyauum € Y4ETOM OCODEHHOCTEN pas3BUTUA IKOHOMMKU
Pecnybnukun benapycob.

[Monyy4nTb NCKOMbIN pe3ynbTaT MOXHO, 06beaMHMB [Ba HanpasreHWs: Bbl3BaTb
3aMHTEpPecoBaHHOCTb Oby4YaemMoro, nokas3aB MpPaKTUYECKyld BOCTPeBOBaAHHOCTb
ANCUUNIIMHBI B AanbHenwen ero paborte; npeaycMoTpeTb OpMbl KOHTPOIS 3Ha-
HU (HayyHas paboTta, pedepaT, KOHTPOSIbHbIE BOMNPOCHI U T.4.), Tpebywmne He-
npepbiBHON paboTbl, UHULMATMBbLI U aKTUBM3ALUN MbICIIUTENBHON OEATENbHOCTU
ctygeHTa. B 1O Xe BpemdA Henb3sa [ONyCTUTb 3a0praHM30BaHHOCTb [OEWCTBUMN,
yTpaTuTh TBOpYECKOEe Hayvano. Buabl n cnocobbl AOCTUMXKEHUS LIEeNN B KaXKAOW KOH-
KpeTHOM cuTyaumm npenogasaTtenb AOSDKEH peLlaTb caMm.

Bce Bonpochkl, ucnonb3dyemble ON9 KOHTPONS 3HaHWWA, OOBOOATCA OO CTydeHTa
cpasy, a He No OKOH4YaHuM yd4ebHoro kypca. OHu pa3dbuTtbl Ha GOKK, MOOEeNnpYto-
LMe MexaHU3M MOArOTOBKU W U3MNOXEHUS maTepuana Ha dKk3ameHe (3a4véTte), a
NMEHHO:

» 6nok Nel — nsnoxeHne oTeeTa Ha NOCTaBMEHHbIA BONPOC;

» 6nok Ne2 — akTMBHOE KOHCTPYMpOBaHWE OTBETA;

» 6nok Ne3 — nouck peLLeHni B peanbHOM CUTyauuu;

» 6110k Ne4 — nHnumnaTuBHaa AeATENbHOCTb C NEPCNEKTUBOMN.

B pasgene 2 gaH nepeyeHb BOMPOCOB, U3 KOTOPbLIX dOpMUPYyETCA 3adaHune Ans
KOHTPOSS 3HaHWW CTydeHTa. Bonpocbl MNO3BONAKT CTYAEHTY MOHATb CYTb WU
HanpaBfneHHOCTb OpraHn3auun KOHTPOMS 3HAHWW, NOCTaBUTb akUEHTbl Npu uU3yde-
HUM MaTepunana (He 3anomMvHaHue, a NOHNUMaHWe U NPUMEHEHUe Ha NpakTuke), uc-
NONb30BaTb 4OMNOSHUTENBbHbIE UCTOYHUKKU AM1S1 NONyYeHUss CaMOCTOSATEeNbHO Bonee
nonHon nHgopmauumn (bubnuoTeka, npecca, MHTEPHET W T.4.), NNAaHUPOBaTb Aed-
TENbHOCTb MO MOArOTOBKE K PYOEXHOMY KOHTPOMI0 3HAHWW B TeyeHue BCEro ce-
mecTtpa. [pn aTom, Ha Haw B3rnA4, 6yaeT popmMmpoBaTLCA U aKTUBHASA XXU3HEHHas
no3nuMsa CTygeHTa, T.K. coeguHeHne (MpUoXeHue) ¢ 4eUCTBUTENBHOCTLIO n3yyae-
MbIX BONPOCOB HEMPEMEHHO A0SIHKHO MOMOraTb BHUKATb B MPaKTU4eckue, 9KOHOMMU-
YyecKkune 1 NonuTrUYeckue acnekTbl Xn3Hun Pecnybnnkmn Benapyce.
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2. Bonpocbl AN NTOroBoro KOHTpons 3HaHUM

Bonpockl 6110ka Nol

1.1./3noxuTte metoabl peanusaunm anarHoCTUKN.

1.2.HopmaTtuBHasa 6asa, npumeHsiemass nNpu oOLeHKe TEeXHUYECKOro COCTOSIHUS
obbekTa.

1.3.MMpnbopbl N MeToabl, UCNONb3yeMble NMpu NpoBeAeHUN AeTarnbHoro obcne-
AoBaHuA (paspyLuatrowme MeToabl).

1.4.Mpnbopbl N MeToabl, UCNONb3yeMble Mpu nposBedeHUn aeTarnbHoro obcne-
AoBaHuA (HepaspyLwlawouie MeToabl).

1.5.U3noxute metoauky cbopa MHGPOPMaALUM O COCTOSAHUM Xene3obeTOHHbIX
KOHCTPYKUuKN (NepevyeHb napaMmeTpoB M BUAbl cucTeMaTmusaunn).

1.6.3noxuTte metoamky cbopa MHpopmaumm o COCTOSAHUM MEeTanIM4eckux KOH-
CTPYyKUMM (NepeyveHb NnapamMeTpoB N BUAbl CUCTEMATMU3AUUN).

1.7.U3noxuTte meToamky cbopa MHopMaLunm 0 COCTOSTHUM KOHCTPYKLMIA U3 ape-
BECUHBbI (NepeyeHb NapamMeTpoB 1 BUAbl CMCTEMaTU3aLMK).

1.8.U3noxuTte metoanky cbopa nHgpopmaumm 0 COCTOAHUN KOHCTPYKUNA U3 UC-
KYCCTBEHHbIX WU MPUPOLHbIX KAMEHHbIX MaTtepuanoB (NepevYeHb napameTpoB N BU-
AObl cuctemaTnsauum).

1.9. Onpenenenne dun3nKo-MexaHN4Yecknx xapaktepmuctmk matepumana >XbK.

1.10.OnpegeneHne n3NKO-MeXaHNYECKMX XapakTepucTnk matepmnana MK.

1.11.OnpegeneHne punsnko-mMexaHN4ecknx xapakrepnctuk matepmana K.

1.12.0npegeneHne U3NKO-MEXaHUYECKUX XapakKTEPUCTUK MaTtepuana KoH-
CTPYKLMN N3 UCKYCCTBEHHOIO Y NPUPOLHOrO KaMHS.

1.13.TTpoBepOoYHbIE pacyeTbl AKCMNyaTUPYEMbIX Xerne306€eTOHHbIX KOHCTPYKLNNA.

1.14.TTpoBepOoYyHbIE pacyeTbl IKCMyaTUpPyeMbIX KOHCTPYKUUA U3 MeTanna.

1.15.TMpoBepoyHbIe pacyeTbl AKCMyaTUpPyeMbIX KOHCTPYKUUA N3 OpeBECUHbI.

1.16.T1poBepoYHbIE pacyeTbl SKCNITyaTUpyeMblX KAMEHHbIX KOHCTPYKLNA.

1.17.MeToauka oueHKn punan4eckoro n3Hoca obbekTa u ero 9f1eMeHTOB.

1.18./3n0xuTe CTPYKTYPY MOCTPOEHUSA 3aKITHOYEHUS O TEXHUYECKOM COCTOSIHUM
ob6bekTa.

1.19. TexHuka 6e3onacHOCTV Npu npoBeaeHnn paboT no obcrneaoBaHMio 06bEKTa.

Bonpockl 6roka Ne2

2.1.060cCHYyITE NpMYUHbI NoABNEHNA aedekToB 1 nospexaeHnin y XXBK.

2.2.060CHYITE NpMYnHbI NosaBReHNsa aedekToB 1 nospexaeHnn y MK.

2.3.060CHYITE NPUYNHBI NoABIIEHNA AedeKTOB 1 noBpexaeHun y K.

2.4.060CHYINTE NPUYMHBI MOABIIEHUS Ae(EKTOB N NOBPEXOEHUN Y KOHCTPYKLNNA
N3 UCKYCCTBEHHbIX N NPUPOAHbBIX KAMEHHbIX MaTepunarnos.

2.5.0npegenute uenb n cchopmynupymnTe 3agaym AMarHoCTUKM obbekTa.

2.6.CocTaBbTe CTpYKTYpy (NocrnenoBaTenbHOCTb) BbINOMHAEMbIX paboT no gva-
FHOCTUKEe 0bbekTa.

2.7.0npegenute 0COBEHHOCTN OpraHmM3auun paboT No AnarHOCTMKE pecTaBpu-
pyemMoro obbekTa.

2.8.0npegenute nNpuynHbl U NPU3HAKN PU3MYECKOrO M MOpPanbHOro M3Hoca
obbekTa.

2.9.0npegenute CTpyKTypy paboT no AnarHoctTuke obbekTa, nmetrowero 6onb-
IO OBBEM.
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2.10. Mpennoxute coctaB paboT MO HeAoMyLIEHUO MOBPEXOeHUn obbekTa B
npoLiecce aKcnnyaTaumm.

Bonpockl 6r1oka Ne3

3.1.TpegnoxuTte MeponpuATUA Mo YCTPAHEHUIO NPUYMH NOABNEHUA AedEKTOB K
nospexaeHun y CK Ha cTagnm npoekTMpoBaHNA, U3roTOBIIEHUS U 3KCMyaTauuu.

3.2.M13noxunTe OOCTOMHCTBA M HeOOCTaTKU paspyllalolux M HepaspyLlaroLmx
MeToLO0B onpeneneHnsa pusnko-MexaHN4ecknx xapakTepmucTuk MaTtepumarnos.

3.3. MNokaxunTe n 060oCHyNTE 0COBEHHOCTN BeAeHNA paboT No AnarHoCTUKe o6beKTa
NpW ero aKcnryaTaunmn B YCIIOBUSIX arpeCcCcUBHON cpeabl.

3.4.Tlepeuncnnte Buabl 4edeKTOB U OLEeHUTE X BrMsaHNe Ha paboTty XKBK.

3.5.lMepeyuncnnte Buabl 4eeKTOB U OLLEHUTE UX BrMsaHWe Ha paboTy MK.

3.6.lNepeuncnuTte BMabl Ae(EKTOB M OLEeHUTE NX BNUSHUE Ha paboTy K.

3.7.Mepeuncnute Buabl AeEKTOB N OLUEHUTE UX BrUsHUE Ha paboTy KOHCTPYK-
LI N3 UCKYCCTBEHHbIX U MPUPOAHbBIX KAMEHHbIX MaTepuaros.

3.8.Cchopmynupynte 0ocoBeHHOCTM BedeHust paboT no AmarHOCTUKe oOBLEKTa,
NMEIOLLLEr0 UCTOPUKO-KYNbTYPHYIO LLEHHOCTb.

3.9.CoctaBbTe nepeyveHb paboT No AnarHOCTUKe obbekTa, UMEKLLLErO NCTOPUKO-
KYNbTYPHYIO LEHHOCTb.

3.10. B kakux cnyyaax npu guarHoctuke ob6bekTtoB u3 xxenes3obeToHa, meTtanna,
AepeBa N KaMHA TEXHMYECKOE COCTOSHNE KnaccuguuupyeTtcs Kak npeaensHoe?

Bonpockl 6n1oka Ne4

4.1. O60CHYNTE IKOHOMUNYECKYIO 3(P(PEKTUBHOCTL AMArHOCTUKN OO BHEKTOB Ha Mpu-
mMepe aKkoHOMUKM Pecnybnvkn benapychb.

4.2.0npegenvre nepcrnekTvBbl U HanpasfieHUs pPa3BUTUS HOPMaTUBHO-TEXHU-
Yyeckon 6asbl, UICNoMb3yemMon Npu guarHoCTuKe 06 bEKTOB.

4.3.T1peanoxuTe KOMMNNEKC TEXHUYECKMX N OpPraHM3auMOHHbIX MEPOMPUSATUIA MO
CHWXXEHWIO (PU3N4EeCKOro N MoparnbHOro n3Hoca o6bLEKTOB.

4.4.Kakne coBpeMeHHble MaTtepuarnbl U TEXHOSIOMMM UCMNONb3YITCHA ANA BOCCcTa-
HOBMEHNA pecypca Kerne3obeTOHHbIX KOHCTPYKUMK (NpuMepbl, nepcnekTnsebl pas-
BUTUSA)?

4.5.Kakne coBpeMeHHble MaTtepuarnbl U TEXHOSIOMMM UCMNONb3YITCHA ANS BOccTa-
HOBNEHUS pecypca KOHCTPYKUUM U3 meTansa (npumepbl, NepcnekTuBbl pa3BuTms)?

4.6.Kakne coBpeMeHHble MaTtepuarnbl U TEXHOSOMMU UCMNOMb3YTCA AN BOCCTa-
HOBIEHNsI pecypca KOHCTPYKLMI 13 ApeBeCUHbI (MpUMepbI, NepCcnekTnBbl pasBuTus)?

4.7.Kakne coBpeMeHHble MaTtepuarnbl U TEXHOSIOMMM UCMNONb3YITCHA ANS BOoccTa-
HOBEHNA pecypca KaMeHHbIX KOHCTPYKUUIA (MpUMepbl, NepcrnekTuBbl pasBuTms)?

4.8.Kakne coBpeMeHHble MaTtepuarbl U TEXHOSTOMMN UCTMONb3YKTCA NpPU pecTas-
paunn o6bEKTOB (Noaxoabl, NpUMeEpPbI, NepCrnekTUBbI PpasBUTUSA)?

4.9.TMpennoxnute KOMNNEKCHYI CTPYKTYpy MOCTpoeHusa paboT no obecneyeHuto
AONrOBEYHOCTN OB6BEKTA N CHUKEHMIO 3aTpaT Ha ero akcnnyaTauuio.

4.10. Onpepenute (NpeanoxuTe, 4ONOSTHUTE) YCNOBUSA ANA NOArOTOBKU cnevuuma-
NNCTOB, BbIMOSTHSAOLWMX MarHOCTUKY OOBHEKTOB.
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