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NPEANCIIOBUE

B CBAA3M ¢ KayecTBEHHO HOBLIMH TEHIECHIIMAMH B DEKOHCTPYKIIMI
rOPOACKOH 3aCTPOHKM BO3HMKAET HEOOXOAMMOCTh 00ECneYuTh Hapas-
HE C HAJEXHOCTbIO, AOJTOBEYHOCTHIO, IKOHOMMUYHOCTBIO U KOMQOpPT-
HOCTB CpEAbl XHU3HEACSTEIABHOCTH YEIOBECKA.

B y4e6HOM NMOcoOHMM CUCTEMATU3UPOBAHBI M OTpPaXeHbl OCHOBHEIE
MAaTepUalibl IIPOrpaMMbl Kypca «DKCIIEPTH3a XUJBIX 3aHUM» MO CIie-
UHAIBHOCTSAM <«IOpOICKOE CTPOMTENLCTBO M X03sidCTBO», «IIpomplLi-
NMEHHOe W rPaXIaHCKOe CTPOUTENbLCTBO» U «IIpoeKTHpOBaHHE 3MaHUN»
U1 BBICIIMX YYEOHBIX 3aBEICHMIA.

BriepBhIE KOMIUIEKCHO pPacCMOTPEHBI BOMPOCH! OOYYEHUS CTYINEH-
TOB TEOPETUYECKUM OCHOBAM H NMPAKTHYECKUM HABBIKAM IO TEXHONO-
My 0OC/ICAOBAHMS (AMArHOCTUKH) KOHCTPYKUHI, B TOM 4YHCAE OIlpe-
HeNleHUEe OO0BEMOB JHWArHOCTUKM, TMOCHAENOBATENBHOCTA BbIITONHEHUS
paboT, TEeXHOJIOTWYeCcKHe olepalMd NpH 0OCIeNOBaHUH KOHCTPYKLIMMH
B 3aBUCHUMOCTY OT LEJU, COCTaBICHUE (DAKTUUECCKUX PACYCTHBIX CXEM,
3AMEPOB KOHCTPYKIIMH, y4yer (PaKTOpOB, CHHXKAIOLIMX HECYIUYIO CIIO-
COOHOCTh KOHCTPYKIMI M WX MAaTepHaioB, BbI3bIBAIOLINX CBEPX-
HOPMAaTUBHBIE Ie(POpPMAaLIMH.

Y4yebHoe nocodbre 3HaKOMMT ¢ NPHEMaMM TOATOTOBKM BLIXOIHBIX
OOKYMEHTOB I10 pe3yabraTaM HaTypHBIX OOCJeIOBAHHMH KOHCTPYKUUH
30aHUI1 M COOPYXEHMH M MX NPOBEPOYHEIM paCyeTaM.

ABTOpPBHI CTPEMMIIMCH IIPEACTaBMTh MAaTEPHaIbl JOXOAYMBO U YeT-
KO, CTaBsl 3aJayy YAOBJIETBOPUThH TPEOOBAHHUSAM BCex POpM OOYYECHHS:
IHEBHOHN, BEYEpHEH, 3a0YHOM.

B pensx oGneryeHWsi BOCHPHITHSA U YCBOGHMSA Kypca pa3paboraH
rpaduyeckuii MaTepHan (PUCYHKM M CXE€MBI), a TaKXE JaHbl IpUMeEpLI
3AMOJIHEHUS aKTOB M PACUYETOB, BBINIOJHEHHBIX B COOTBETCTBUH C TpE-
OOBAHUSAMM JEHCTBYIOLIMX HOPMAaTHBOB.

I[IpyBOAMMEBIE IPUMEDPHI OXBATHIBAIOT Hauboee pacrpoCTpaHEHHBIE
LeJu 0OCIeMOBAaHUSA U MCIIBITAHUSA 3JaHUMH U COOPYXEHHI OT HMX oblue-
0 KOHTPOAS OO0 CIIEUMaJbHBIX BHIOB (B TOM YMCJIE [PH aBapUHHBIX
CUTYALUAX).

ABTOpBI NIPUHOCAT IIYOOKYH ©J1aroJapHOCTh M IPH3HATCIBHOCTH
PEUCH3CHTAM: aKaIeMHUKY-CeKpeTapio OTHeNCHHUS CTPOMTEIBLHBIX HAaykK
PAACH, akanemuky PAACH, n-py texH. Hayk, npod. H. . Kapneuxko,
3aB. Kadeapoit <«TexHudyeckass 3KcCIUTyatauus 3gaHuil» MOCKOBCKOIo
rOCYJapCTBEHHOrO CTPOMTE/IBHOTO YHHUBEPCHUTETA, H-PY TEXH. HaYK,
npod. B.dD. KacesiHoBy, a Taxke akaneMuky PAACH, n-py TexH. Hayk,
npod. B.M. BonnapeHko u O-py TexH. Hayk, npod. A.M. CrpaXHHKO-
BY 332 LEHHBIE PEKOMEHIALUU M0 VAYUIUICHUIO COMNCPXaHUSA KHUTU.

Asmopbi



~I'naega

OCHOBbI OBCJIEAOBAHUSA XWUJbIX 30AHUMN
N COOPYXEHUH

OBLUME CBEOEHWNA

1.1. HAOEXHOCTb XWUNbIX 3QAHUA U COOPY)XEHUIA

1.1.1. OcHOBHbIEe NONOXEeHWUN

HanexHocTs — CBOHCTBO M3IeIUSL BHINOJHATL 3aJaHHBIE (QYHK-
UHH, COXPAHSAS CBOHM 3IKCIIYAaTAIMOHHBIE I10KA3aTCIM B 3aHaHHBIX
Npeaesiax B TeYyeHHEe TpeOyeMOoro mnpoMEXYyTKa BpPeMEHM MU Tpebye-
Mol Hapaborku. HazmeXHOCT, B 3aBUCMMOCTH OT 3HAYECHUS HU3IEAUS
M YCAOBHH €ro OKCIUlyaTallMH BKJIIOYaeT O€30TKA3HOCThb, HOATOBEY-
HOCTb, COXPaHSIEMOCTb U PEMOHTOIPUIOZHOCTL M3ACHUA B LEJIOM U
ero COCTaBHMBIX 4yacTtei. HapexXHOoCTh 00eCneynuBaeT TEXHUYECKYIO BO3-
MOXHOCTb HMCIIOJIB30BAHUS M3ACTHA IO HA3HAYCHHIO B HYXXHOE BpEMS
U ¢ TpebyeMoli 3(deKTUBHOCTEIO.

IIpUMEHMTENEHO K OrpaXXKgalolMM M HECYIIMM KOHCTPYKIIMSIM 31a-
HUI HaJEXHOCTb — 3T0 CBOMCTBO, 0OOECreyyBaloliee HOPMATUBHbLIN
TEMIIEPATYPHO-BAAXHOCTHBIH M KOM@MOPTHBIA pPEeXUM MOMEIICHHH,
COXpaHSAIoOWee IPH 3TOM 3KCIUIYaTAUMOHHBIC IOKasaTreau (Tervio-,
BJIaro-, BO3AYyXO-, 3BYKO3aIUMTY) B 33JaHHbIX HOPMAaTUBHBIX IIpenenax,
a [Id apXMTEKTYPHO-KOHCTPYKTHBHOIO 3JIEMCHTa 3daHMUS €IE U
NPOYHOCTh, M JEKOpaTUBHbIe GYHKUMHA B TEYEHUE 33MaHHOrO CpoOKa
akcrutyatauvi. [Ipy 3TOM npeanonaraeTcs oOeclieyeHHe IS 3[aHUs
B LicIOM (TOYHEe, UISL BCEX €ro IOMCIUCHHWH) O€30TKA3HOCTH M J0J-
TOBEUYHOCTH.

be30TKa3HoCTh — CBOMCTBO OOBEKTA HEIPEPBIBHO COXpPaHATH pabo-
TOCIIOCOOHOCTE B TeYE€HUE onpeaelecHHOro BpeMeHH. K 3ToMy mnoka-
3aTEJI0 OTHOCHAT BEPOATHOCTH O€30TKAa3HOM paboTel, CPeAHION Hapa-
OOTKY OO IEPBOr0 OTKa3a, HapabOTKy Ha OTKa3, MHTEHCHMBHOCTb
OTKa30B, I1apaMeTp MOTOKa OTKAa30B, rapaHTUHHHYI0O HapabOoTKYy.

J0AroBeYHOCTh — CBOMCTBO O0OOBEKTA COXpAHATH paboToCnocob-
HOCTb OO HACTYIUIEHHUS IpPEIeIbHOIO COCTOSHHUS IPHU YCTAaHOBIEHHOM

CUCTCME TEXHUUYCCKOI'O OGCJIY)KHBB.HHH H pPEMOHTOB, T. €. C BO3MOX-
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HBIMH MNepepeiBaMM B paboTte. Iloka3ateasiMy JOJTOBEUYHOCTH SBJAIOT-
Cd CPEAHHUM CPOK CHYXOBI, CPOK CIYyXObl 10 IEPBOrO KanmUTAJIbHOIO
PEMOHTA, MEXDPEMOHTHBII CpPOK CAYXOHLI.

Takum obpa3oM, 6e30TKa3HOCTb U HOJrOBEYHOCTH — 3TO CBOMCTBA
00beKTA COXpaHATb pab®OTOCHOCOOHOCTb, IIPH 3TOM OE30TKA3HOCTH
[IPEAYCMATPUBAECT HEIIPEPBIBHYIO pabOTOCIIOCOOHOCTE B TEYEHHUE OIpe-
ICIICHHOTO BPEMEHH, 4 AOJIFOBEYHOCTh — C BO3MOXHBIMU TI€pEepLIBAMU
Ha PEMOHT.

TIp¥MEHMUTENBHO K XXWILIM JOMaM COXPAHSEMOCTb PACCMATPHBAETCH:

a) COXpPAHAEMOCTb M3ICNUH (KOHCTPYKIIMH) KakK CBOWCTBO He-
NPEPLIBHO COXPaHsSITh HMCIPAaBHOE U PabOTOCHOCOOHOE COCTONHMUE B
TeYeHUE (M TOCNE) XpaHEHMsST M TPAHCTIOPTHPOBKM, CIOCOOHOCTH H3-
DEMMA  OPOTUBOCTOATL OTPHULIATEIBHOMY BIMSAHUIO HEYIOBJICTBOPU-
TEILHOTO XPAHEHMsI ¥ TPAHCIOPTHPOBKH, CTAPCHUIO MATEPUATIOB M3-
OeNU 0O UX MOHTAXA;

6) COXpaHSEMOCTh OOBEKTOB B LIEJIOM OO BBOJAA B 3KCIUIYATALIHIO
M BO BpEMS PEMOHTOB (KOHCEpPB2aIIUM).

HanexxHocTes XWIOro aoma, €ro paboToCnoCOOHOCThL 00eCIicyuBa-
I0TCSI CBOEBPEMEHHBIM pPeMOHTOM. CBOMCTBO OOBEKTa, 3aKJIOYAIOLIC-
ecst B JOCTYHHOCTH M yRoOCTBE B MPOBEACHHUM MEPOIPUATUHA MO IIpe-
OYNPEeXACHUIO U OOHAPYXEHUIO IPUYUH BO3HUKHOBCHMS OTKA30B M
IOBPEXIACHUM, & TAKXKE YCTPAHEHHUIO MX IYyTEM PEMOHTa M OOCIYyXH-
BaHUsI, Ha3bIBACTCS PEMOHTONPHUIOAHOCTHIO. K IOKazarenssM peMOH-
TONPUTOAHOCTH OTHOCSTCS: BEPOATHOCTH BOCCTAHOBICHHMS B 3aJaHHOE
BpeMsl, CpeltHee BpPeMsI BOCCTAHOBNEHMS, YIEJIbHAs TPYIXOEMKOCTh 00-
CIIYXUBAHUSI M PEMOHTOB, CPEeOHSAA M OTHOCHTENbHAsA CTOMMOCThL pE-
MOHTOB.

OCHOBHOE Ha3zHaYeHUE OIPAXAAIOIIMX KOHCTPYKUMHA 30aHUN — pa3s-
IEJEHUE IBYX BO3NYIIHBIX CpEl: HApY>XHOM, TO¢ TEeMIlepaTypa, BJaX-
HOCTb ¥ paNMOaKTUBHOCTE TNEPEMEHHB!, ¥ BHYTPEHHEH, Ije Bce napa-
METPbI JOJDKHBI OBITh B NpeaeiaaX HOPpMAaTHBHO-AONYCTUMBIX. [1pH aTOM
HApYXHBIC CTEHbI, KPOBJIM, NCPCKPHITHSA BBIMOAHAIOT NPOUYHOCTHLIE,
orpaxnaaroiue ¥ aekopatuBHble GyHkuuun. Hepeako NMpUMeEHUTENBHO K
30aHUAM 1100 HAACXKHOCTBIO TOHUMMAIOT TOJMBKO IPOYHOCTHBIE CBOMCT-
Ba, YTO HE BIIOJIHE KOPPEKTHO.

HapyXHbi€ orpaxaarouIiie KOHCTPYKIIMH ABJISIOTCS MHOTIO3JIEMEHT-
HBIMA U MHOTIOQYHKIMOHAIBHBIMU cHUcTeMaMH. HaaeXHOCTh CHCTEMEI
B KOMIUIEKCE 3aBUCUT OT HaJAEXHOCTH COCTABISIIOUUX €€ INEMEHTOB.
OmHako sl NMPOXHMBAIOIIMUX BAaXXHA HANEXHOCTb 3NAHUS B LIEJIOM, T. €.
COBOKYITHOCTH 3JIEMEHTOB, BKJIIOYAA CTHIKM M COIIPSDKEHUS, U HAICX-
HOCTE HE TOJBKO INMPOYHOCTHASI, HO U IKCIUIyaTallMOHHAA (BKJIoYasd H
HaIeXHOCTh (QYHKIIMOHUPOBAHUS MHXXEHEPHEBIX CUCTEM). BMecTe ¢ TeM
B MPaKTUKE MNPOCKTUPOBAHMSI, CTPOUTENBCTBA M 3KCIUIYATALMM 4YaCTO
HaICXHOCTh MO NPOYHOCTH PACCMATPUBAETCA KaK IJIABHOE, a HAlEX-
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HOCTb B OOECneYeHUHU SKCIUIYAaTALUUOHHBIX XapaKTePUCTHK OTrpaxialo
wMX PYHKUMHE — Kak BTOpocTeneHHoe. [lpM NMpOeKTUPOBAHUU HOBHI
OIOMOB 3KCIUIYaTallMOHHBIE XapAKTEPHCTUKH HE SABJIAIOTCA HCXOOAHBIM!
(pacyeTHBIMM). Hanpumep, 3A€MEHTHl U UX CTHIKM PaCCYUTBLIBAXOT M
NpoyHocTH M jedopmanusaM. OgHako JAOIycKaeMble nehopMauyd H
BCceraa obecrneynBaloT HOpPMAaTUBHOE KOMPOPTHOE COCTOSIHHE TOMELIE
HUM. I103TOMY 3KCIUIyaTallMOHHBIE MOKA3aTeM CTHIKOB B IPOEKTAX Bbl
OHUpPAIOT MPEUMYIHECTBEHHO KOHCTPYKTHUBHO, 4 HE pacUETHBLIM ITYTEM.

B npoiecce NMpOeKTUPOBAHMS M KOHCTPYMPOBAHMSA 3NAaHUA 3aKia
OLIBAIOT €r0 pacyeTHYIO HameXHOCThb. IIpm M3roroBieHMM oOecneyu
BacTCs (paKTHyecKasd HaIeXHOCTb KOHKPETHOTO JJIEMEHTA, 3aBHCHILA;
OT Ka4YecTBa IPHMCHSIEMBIX MAaTCPUAJIOB, OTACABHBIX JETaneH, cCOOpKI
M MOHTaXa KOoHCTpyKuui. ITocne M3roToBleHUS HALEXHOCTHL CIlEdye
NOAJEPXUBATh HA HEOODXOIMMOM YpPOBHE NPaBWIBHOY OpraHU3alue!
IKCIITyaTalluy.,

IIpn npoekTHpOBaHMM HEOOXOAMMO YYHMTBHIBaTh Clelylolue ¢ak
TOPBI, BIAVSIOUIME HA HANECXHOCTh KOHCTPYKUMIA: Ka4Y€CTBO M KOJHYE
CTBO TIPUMEHSICMBIX 2JIEMEHTOB, PEXHUM pabOThl JIEMEHTOB M J€Ta
ner, CTAaHAAPTH3aLMI0 M YHUQPHUKALMIO HU3rOTOBJIEHHUS; IOCTYIIHOCT
JICTAJIEH, Y3JI0B M OJOKOB st OCMOTpa M PEMOHTA.

H3-3a HapylieHus: MpaBWJI MOHTaXa 3NaHUS; OTCYTCTBUA COOTBET
CTBYIOLIETO KOHTPOJIS MATEPHAIOB M KOMIUIEKTYIOUINX U3NECIHK; HApPY
LHIEHUA COPTHOCTH H HEKAYCCTBCHHOHA 3aMEHBl MAaTepPHaJIOB; YCTAHOBKI
3JIEMEHTOB, [IOABEPralolMXCs [UIMTEJIBHOMY XpaHEHMIO B HeOmaro
MPUATHBIX YCJIOBUSAX, HEAOCTATOYHOrO KOHTPOJSI Ha OTAENIBHBIX OIlepa
UMSX U IPU BBIITYCKE TOTOBOM MPOAYKIMM, d TAKXKE HapyLUEHHS CaMoj
TEXHONOTMM MOHTaXa MOTYT BO3HUKHYTBL YCJIOBHS, OTPULIATCIBH(
BJIMAIOLLAE Ha HANEXHOCTb KOHCTPYKUMH 31aHHUS B ILIEJIOM.

B mnpouecce sKCIUlyaTauMM Ha HAOEXHOCTb 3JaHUS OKa3blBalo'
BJIVSIHUE clenylolmme GakTophbl: BHYTPEHHHE HAIPSXEHHSA B KOHCTPYK
LIMAX, HE COOTBETCTBYIOUIME MX IPOCKTHLIM 3HA4YCHUSAM; BHEUIHHE BO3
NEeUCTBUA (B 3aMAHHBLIX WJIH HMHBIX PEXMMaX); CHCTEMa TEXHUYECKOI(
OOCIYyXUBaHUS (NPEAYIIPEAUTENBHOIO U CUCTEMATHYECKOIO); TEXHHUUE
CKasl KBanudukKanusa oOCIYyXHMBAIOLIEr0 ¥ PEMOHTHOIO IMepcoHana.

IIpUHATO cYMTaTh, YTO BKCIUIyaTallMOHHAS HAAECXHOCTb PpPaBH:
MPOU3BENCHUIO HAJACKHOCTH CODCTBEHHO YCTpPOMCTBA (3XaHHUA, MauUIH
Hbl) Ha HaACXKHOCTb MpUMeHeHUsA (ueysoBeyeckue akrtophr). Ilocnen
HEE IMOHSITUE YYMTHIBACT BCE (PAKTOpPBI NPUMECHEHUSA W TIPOSIBASIETCS 1
bonmee UM MEHEE 3HAYUTCIBHOM YMEHBLIUEHHU HAIECXKHOCTU H3AEIUS
JJIst CHUXEHHUS OTPULATENBLHOTO BIMSHHMSA 3TOM COCTaBIAIOIIENA OIIpe
NEJIEHHYIO POJIb MIPAlOT OPraHU3alHOHHBIE MEPOIPHATHSA: IOILTrOTOB:
Ka U 0o0y4YeHHe OOCHYXHMBAIOLICrO MEPCOHANA; OpraHHU3alus Ha 00b
CKTaXx cOOpa CTAaTUCTHMYECKMX JAHHBIX 00 OTKa3aX KOHCTPYKUHIA
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pa3paboOTKa CIIEHUANBHLIX MHCTPYKUMH M METONMUK 110 I3KCIUIyaTaUuUH
CUCTEM, HX NMPOPUIAKTHKE U PEMOHTY.

Ceityac Xunable U OOLIECCTBEHHBIE 30aHMsI, KaK M TOPOACKHE HH-
XECHEPHBIC COOPYXEHUS, MEPEXKUBAIOT 3HAYMTEAbHLIE U3MEHEHMS Mac-
ITaboB CHOXHOCTH. COBPEMEHHOE 3[aHHUE MOXHO OTHECTH K 060ib-
UMM TEXHUUYECKMM CHCTeMaM. TakMe CHCTEMBbl — 3TO COCIMHEHUE
3HAYMTENILHOIO YHCAA Pa3HOOOPA3HBIX KOMIIOHEHTOB, HMMCEIOLIMX
CJIIOXHYIO MEpeIreTaloIyOCs CBI3b U INEPEMEHHBIE HM3MEHSIOLIHMECH
Harpy3kd. B NpOTUBONONOXHOCTb OTACJNBbHBIM, MAILIM ACTEPMHUHHUPO-
BAHHBIM CHUCTEMaM M YCTpoiicTBaM ©OOJiblUMEe CHCTEMBI BeAyT cebs
CAyYamHO, CTOXacTU4ecKu. ECTECTBEHHO, YTO CKaYOK B CJIOXHOCTH
3MaHUA KaK CUCTEMBI JOJXKEH INOBJCYL 3a CObOM NMepeMeHbl B TEXHH-
K& NPOEKTUpOBaHUA. Pa3paborka M M3y4€HHE OTACIBHBIX (Majbix CH-
CTEM) ONMPAIOTCS Ha HCTANBbHBIK aHanu3 paboTel KOHCTPYKLUM 5Je-
MECHTOB M VY3JIOB, CHCHUANM3AUMIO 3aHaY U MECTOAOB pacyueToB U
KOHCTPYUpOBaHKs. Pa3zpaborka OOABILMX CHCTEM, HANIPOTHUB, MPEANO-
JjaraeT CUHTE3 W HHTErpauyio MaJIbIX CHUCTEM.

CucTeMbl NpMHaLIEXaT K HauOoJee IUMPOKUM IOHATHSIM, MOpE-
MOJaralolIMM HAJIMYKUE B HHUX MHOroobpa3sus ¥ B3aUMOCBSI3AHHOCTH,
PacCMOTPEHHE KOHCTPYKLUMH B AHHAMHUKE (32 NMEPUOJ 3KCIUIYaTaLlMH),
MOYHUHEHHE YacTHOro ooduieMy (AEAYKTHBHBIA METON aHaIHU3a).

OCHOBHO¥ 4€pTO# CIOXHBIX CHCTEM, B TOM YHCIC M 30aHMH, sB-
nseTca MHoroobpaszue ¢dopM (MoanpopMHU3M), KOHTPOJIL 32 KOTOPbI-
MM OCYILIECTBJISICTCS B pacdyeTaXx ¥ KOHCTPYMPOBAHUM OTAEJBLHBIX 3JC-
MeHTOB. OTACALHBIE TPUHIMIIBI NOCTPOCHHUS PEAIBHBIX CHUCTEM
IOCTATOYHO CHOXHBL. B CIOXHOH cUcTeMe, Kak Npasuio, 3HAYUMOCTh
yacted Ui LEJOro HEeoaAMHaKoBa. ITouTH Bcerma ee MOXHO MPHBECTH
K MOJEJIM, COCTOAIIEH M3 psiga bonee MNpPOCTHIX COCTaBHBLIX YAaCTEH,
KOTOpbIE HCJSATCA HA YPOBHH BBICIUME M HH3IIHKE.

HanexHocTh 3M1aHMH M OTHEABHBIX KOHCTPYKUMI OOYCI0BIMBAETCS
U3MEHYMBOCTBIO BO BPEMCHM, BHYTPEHHHUX CBOWCTB (MaTepuasiOB) H
BHEIIHUX YCJIOBHMH (HArpy3KM M BO3INCHCTBHA). XapaKTCPUCTHKM H
II0Ka3aTen 3THX (akTOpOB K MOMEHTY OKOHYaHMS MOHTaXa 3JaHHs
ONpEACSAIOT HAJalbHYIO €ro HaJeXHOCTb, KOTOpas C IEepBOTO JHS
3KCIUTYATallMK TOCTENEeHHO CHMXaercst (puc. 1.1).

Ecau 3axaThcst MMHMMANBLHO JONYCTHMBIM YPOBHEM HAHSXHOCTH
Ha TIEPUOJ PacyeTHOIrO cpPokKa CIYVXKOBl N,y TO MOXHO 3a CUET YAO-
POXAHUSA M3IEIUS JOCTUYL BBICOKOIO YPOBHSI HAUAJIBHOM HAJECXHO-
CTH Ny C YYETOM ee CHMXKEHMS BO BpeMEHHM 3a nepuox 7, 10 ypOBHS
NMHH'

OT0 3HAYEHUE HECKOJLKO YCIOBHO MOXHO Ha3BaTb HayalbHbIM
pe3epBHpoBaHHeM. OnpenejeHUe HaYaJbHOIO pPE3epBUPOBAHUSI B
DonbUIet 4acTA SABASETCS 3aaadyeil 3KOHOMHMYECKOH. eACTBUTENBHO,
MOXHO TPEANOJOXHTL CUCTEMY U 0€3 HayaJbHOrO PE3CpPBUPOBAHMS,
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Puc. 1.1. UsMeHeHHe HAZEXHOCTH 33 NEPHOM IKCIUIYaTAUMH 30aHHA:

] — TeopeTHuecKas Kpubag, 2 — TO Xe€, IIPH HAYATLHOM DE3¢PBUPOBAHMH, J— MOBBILIEHUE HALEXK:
HOCTH INPH KANWTAILHOM PEMOMTE, 4 — YBEIWYEHMC AONFOBEUHOCTH 3AAMUS

HO C TAKOM TMOCIeIOBATEIbHOCTEIO PEMOHTOB (KpuBas 2), KOTODBIE
6bl MONIECPXUBATH HAJEXKHOCTh Ha YPOBHE HE HHUXE Ny Ha BCEX
3Tanax 3KCIUlyaTauuu.

JIns obuiero InpeacTaBAeHUs1 00 M3MEHEHMsAX 3a NEPUOL IKCILIya-
TAMM LEJASCO0OPa3HO PACCMOTPETh CXeMy paboThl M3Jeausl BO Bpe-
MeHU. TToTHOe BpeMsi 3KCIUIyaTallMU CHCTEMBI WM JJIEMEHTA MOXHC
Pa3JENIUTh HA TPH NEPUOAA: MPUPAOOTKH, HOPMAIBHOW SKCIUTyaTalMy
M HMHTEHCHBHOIO HM3HOCA.

Ha pwuc. 1.2 npuBeneHa KpuBag MHTCHCHBHOCTH OTKa30B 3JJIEMEHTa
KaKk GYHKUHA BpeMEHM 3KCIUIyaTalMM, THE BBLACIEHBl 3TH TNIEPHOMBL

B nepHos npupaboTKH MHTEHCHMBHOCTh OTKAa30B BEJIMKA, TaK Kak
COBOKYITHOCTb 3JIEMEHTOB MOXET COAepXaTh O00JblIOe KOMWYECTBC
Ae(EeKTHBIX 3JIEMEHTOB KOTOpBbIE OTKA3bIBAIOT OAMH 33 APYTHMM; B KO-
POTKMI{ CPOK HMHTEHCHBHOCTH OTKa30B OBICTPO YMEHBIIAETCA M CTaHO-
BUTCS TPHOTH3UTENLHO I[MOCTOAHHON BEJIMYMHOH, KOria BCe He(eKT-
Hbl€ JEMEHTHI yX€ OTKAa3an¥ ¥ MX OTPEMOHTHPOBAIM WM 3aMECHHIIN.
B srorT mepuon B 30aHWM BO3HMKAIOT OTKa3bl, CBSI3aHHBIE C €CTECT-
BEHHBIMM TIpOlieCCaMM (HAIpUMEpP, OCANKOM), W BHIABAAIOTCA Aedek-
THl TEXHOJIOTMUECKOTO XapaKTepa — M3TOTOBJCHHsI, TPaHCIOPTHUPOBA-
HUd M IIpOM3BOACTBA pabor.

[Tocne mnepuosa NpUPadOTKM YPOBEHb HHTEHCHBHOCTH OTKAa30B
CTAHOBUTCS ITOCTOSSHHEIM — HACTYNAeT MEPUOId HOPMAAbHOU 3KChAya-
mayuu, OTKA3bl 3TOr0 NEPMOIA Ha3bIBAIOTCA BHE3anmHBIMU. Korna
BpeMsi MCIIOJIb30BAaHUA DJIEMEHTOB HOCTUraeT 3HaueHMs 7, HauMHaeT
CKa3bIBATBCS M3HOC — MEPHUON UHMEHCUBHO20 U3HOCd, W WHTEHCHUB-
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P u c. 1.2. MHTeHCHBHOCTD OTKA30B 3JIEMCHTOB KaK (QYHKLMS BpPEMEHH
3KCIUTYATALMH:

1 — nepuon npupaboTKH; 2 — Nepuoa HOPMANLHOM IKCIUIYATAUMH, 3 — NEPHON MWHTCHCUBHOTO W3-
HOCA

HOCTb OTKa30B BO3paCTaeT X0 MOMeHTa T, KOTODHIA ABNACTCA Cpel-
HUM 3HaA4YCHHEM IOJTOBEYHOCTH 3JIEMEHTA. YKA3aHHBIE TIEpHMOIBl Xa-
PAKTEPHBI KaK NS 30aHUA B 1EJOM, TAK U Ul €ro JJeMEHTOB B
OTAEJILHOCTH.

Ilepuon HOPMAJIBHOM 3KCILIYATALMH XapaKTEPHM3YETCA IOSIBICHUEM
BHE3ANHbIX OTKa30B. [IpnYMHOA TOMY MOryT ObiTh KOHIEHTpaLMM
Harpy3o0K, KOTOpbie NPENCTABIAIOT CODOH cCiy4daiiHbIe sIBIeHUS. Tak,
OTKa3bl CTBIKOB B BHAC MNPOTEYEK MU MNPOMEP3AHUH B 1epHo] HOP-
MAJIbHOII 3KCIUTyatall¥M MOTYT BO3HMKATh BHE3aNHO, Hanpumep, Npu
KOHUEHTpALHH TEMIIEPATYPHBIX HaNpsDKeHHUHA Ha KakKOM-JIM0O y4yacTke
FEPMETHKA M TMOABIICHHWH BCHEACTBUE ITOTO TPELIMH B CAMOM IepMe-
THKE WIM B MECTaX KOHTAKTa e€ro ¢ OeTOHOM.

Ilepuoa MHTEHCMBHOIO M3HOCA I'€pMETH3HDYIOLIEIO 3allOTHEHUA CThl-
Ka, HallpuMep, XapaKTepH3yeTCsl YBEAMUCHHMEM KONUYECTBA OTKA30B,
CBA3AHHBIX C SIBICHUAMHU CTAPEHMUA MaTepuayia, CHUXEHHMS ero yIpyrux
CBOHCTB, MOSABJCHUS BCACACTBHE 3TOrO TPEIUMHBI H HADYLIEHHS alre-
3UU K BETOHY.

Ilepuon npupaboTKM HepeAKO 3aTSATHBACTCS, TdK KAK YCTpAaHEHUE
MPOTEYCK U IMPOMEP3aHUIN NMPOU3BOAUTCH CIIYCTA 3HAYUTEJIbHOC BPEMS
Mocje MX BO3HHKHOBEHHSI.

H3meHeHHe TEXHHYECKOTO COCTOAHMA 34aHHA. UHTCHCUBHOCTh H3-
MCHEHHSI TCXHHYECKOr0 COCTOAHUA 3KCIUIYATUPYEMBIX XHIbIX 3HaHUH,
a CJIENOBaTeNbHO, ¥ 3HAYCHHUE XapaKTEPUCTUK paboTOCHOoCOOHOCTH Ha
OTACABHBIC MOMEHTBHI HX HCIIOJb30BaHMA B 3HAYHUTEIBHOH Mepe onpe-
AENAIOTCA KOHCTPYKTUBHBIMM OCOOCHHOCTAMHU 30aHMi. BausgHue KOH-
CTPYKTHBHBIX OCODEHHOCTEH TIPOSIBJISIETCSI B MX PeaKiIMH, <«OT3bIBYM-
BOCTH» HA BO3IEHUCTBYIOINME IIPpH 3KCIUIyaTalMH GakTophel. Biusaxue
¢$aKTOpOB IMPOM3BOACTBEHHOIO XapakTepa (KXadecTBAa M3rOTOBJICHUS)
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CKA3bIBACTCSA B PACCCHBAHHHW HAYAJIBbHbBIX 3HAYCHHUHN XAPDAKTCDHUCTHE
paboToCnoCOOHOCTY M HUHTEHCHBHOCTH HM3MEHEHHsS 3HAYECHHH OSTH)
XapaKTEPUCTUK 3a IEpHOA CIyXObl 3HaHUs.

[Ipu sxcrnyartalMd 30aHUH UX TEXHHYECKOE COCTOSIHME HM3MEHS-
eTCA, UTO BBIPAXAECTCH B YXYAILIEHUM KOJHMYECTBEHHLIX 3HAYEHHUH Xa-
PAKTEPHUCTUK paboTOCIIOCOOHOCTH, B YAaCTHOCTH, XapaKTEpPUCTHUK Ha-
JICXHOCTH. YXYIlIeHHE TEeXHHYECKOro COCTOSHUS 3IaHHIl B MNEPBYK
oyepenb IPOMCXOAWT BCIAEACTBUE M3IMEHEHHUSA (PU3MUYECKUX CBOICTE
MaTEpUATIOB, M3 KOTOPBIX M3TrOTOBJIEHBI KOHCTPYKTHMBHLIE 3JIEMEHTHI
XapakTepa COINPSDKEHMH MeXIy HMMH, a TakKXe MX pasMeposB U ¢opM
YKazaHHBIM MpoLUEecC HOCUT B OCHOBHOM 3aKOHOMEPHBIA, HO WHOTN:
U CIIy4alHbI Xapakrep.

Apyroil BaxXHOH MNPUYMHONH M3MEHECHHS TEXHHYECKOIO COCTOSHHUS
3MAHUN ABASIOTCS pas3pylieHHs] M Opyrde aHaJIOrMYHbIE BUABI YTpai
paboToCOCOOHOCTH KOHCTPYKTHUBHBIMH 2JIcMEHTaMH. BO3HHKHOBEHHC
TaKMX COCTOAHHH BO BPEMEHHM TakKXe HOCHT CJlIy4aWHBIM Xapakrep.
OOHAKO IIPOLIECC €ro TMPOTEKAHHUsS 3HAYMTEIBHO OTAUYACTCA OT TEPBO-
ro. Eciu nepBblii npouecc yTparsl paboTOCIIOCOOHOCTH KOHCTPYKTHB-
HBIMHU 3JIEMEHTAMH U KX COINPSXKECHUAMH B LEJIOM [POTEKAET, Kak
MPaBWJIO, C MaJIOH MHTEHCHMBHOCTBIO, ITOCTENIEHHO, TO BTOPOM Xapak-
TEPU3IYETCS CKAYKOOOpPa3HbIM, BHE3AITHBIM M3MEHEHUEM TEXHHYECKOIC
COCTOsIHUSL. O4YeBHMAHO, TIOMMMO OTHUX IBYX Pe3KO OTIHYAIONIMXCS
Apyr OT JApyra IpoLEcCCOB YTpaThl paboToCnOCOOHOCTH, B 3HAHMSAN
MOTYT Habmoaathbes M Ipyrve, 3aHUMaoIIHe IIPOMEXYTOYHOE IT0J0-
XEHUE MEXIy YyKazaHHBIMH. IIpoueccsl yrpatel paboOTOCIIOCOOHOCTH
KOHCTPYKTHBHEIMH 3JIEMEHTAMHU U HX CONPSIXKECHMUSAMM IPOTEKAIOT HE
HE3ABUCHUMO, OHHU OIpPEAeNCHHBIM 00pAa30M B3aMUMHO BIMAIOT APYT Ha
Ipyra. 9To oOCTOATEABCTBO 3HAYMTEIBHO 3aTPYAHACT MAaTEMaTUYECKOE
OIMUCAHUE OTMEYEHHBIX IPOLECCOB.

TexHHMYECKOE COCTOAHHME M padoOTOCNOCOOHOCTh 3JaHMHA B LIEJAOM
SABASIOTCS PYHKIMEH padOTOCIIOCOOHOCTH OTHAENbHBIX KOHCTPYKTHB-
HBIX 3JIEMEHTOB M CBSI3cH Mexny HUMH. MaTeMaTU4eCcKOe OMUCAHUE
IpOLECCa U3MCHEHHS TeXHMUYECKOTO COCTOSIHUS OOBEKTOB, COCTOSIIIIMX
M3 3HAYUTEJILHOIO YMCIIA KOHCTPYKTHBHBIX 3JIEMEHTOB, IpPENCTaBIsE]
bosibiuMe TpynHOcTH. B mepByio odepenpb, 3TO OOYCAOBJIEHO TEM, UTC
MpOLIECC M3MEHEHUA pPabOTOCIIOCOOHOCTH XAPAKTePHU3YETCA HEOoIpele-
JIEHHOCTBIO M CNYYaWMHOCTBK). B CBA3M C 3TUM 30aHUSt C TOYKM 3pe-
HUSL MAaTEMaTUUYECKOro OIIMCAHMS IIpoliecca U3MEHEHUs HX TeXHHYe-
CKOT'O COCTOSTHUSL OTHOCAT K AU(D@PY3HBIM CHUCTEMaM.

OCHOBHBIMU TIpH3HaKaMH JHGP@PY3HBIX CUCTEM SBJISIOTCS HeEOIIpe-
NEJICHHOCTL Y CHYYaHOCTb MX IMOBEACHUA IPH BO3ACUCTBUMA HA HMX
HEKOTOPOH COBOKYNMHOCTH TICPEMEHHBIX (CIIYYalHBIX M HECIY4aiHBbIX)
¢akTopoB. [locnenHee 0OOCTOSATENLCTBO OOYCHOBAMBAET IPUMEHEHHE
V11 OMHCAHHUA HUX COCTOSHHUA CTAaTUCTHYECKMX MOAENICH, C TOH HIIN
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MHON CTENMEHBI0 IPUONUXEHNA COOTBETCTBYIOLUIMX XapakTepy pac-
CMATPpUBAEMOro Ipolecca.

CnenoBaTe/ibHO, 3aJaya BBHIOOpPAa MOMJENH, ONMMCHIBAIOIEH [Tpouece
H3MEHEHHA COCTOSIHMSI 30aHMsI, HE SBJSCTCS OXHO3HaYHOU, M I
OJHOTO M TOro Xe o00beKTa MOXeT ObITb HCIONB30BaHO Oosibiioe
quciao Moaenei. IIpy 3ToM Kaxaad M3 HUX MOXET ObITh aIeKBAaTHOM
peaIbHOMY TIPOLECCY M3MEHEHHS COCTOSHHMA 30aHuA.

Becs cOBOKYNHOCTh NpUYMH ((PakTopoB), BLHI3BIBAIOIIMX M3IMEHEHHE
paboTOCITOCOOHOCTH 3HAHUS B LEAOM M OTHENBHBIX 3JIEMEHTOB C TOY-
KM 3pEHMSI MEXaHM3Ma MX BO3IEHCTBHUS, MOXET OBbITH YCJIOBHO pasge-
JEHA Ha [Be Tpynnbl IPUYMH: 1) BHYTPESHHEro XapaxkTepa, 2) BHeI-
HEro xapakrepa.

K mnmepsoilt rpynne npuYyMH OTHOCAT: (PU3NKO-XMMHYECKHE
MpOLIECCHI, NPOTCKAIOUIME B MATepManax, M3 KOTOPHIX H3TOTOBJICHB!
KOHCTPYKTUBHBIE 3JEMEHTBI; HArpy3KM M IIPOLECCHI, BO3HMKAIOLIHE
MDY SKCILIYyaTaMM; KOHCTPYKTHUBHBIC (PAKTODHI, KA4YeCTBO H3roToBJIE-
HUA (medekThl MPOM3BOACTBA).

Ko B T 0 p 0 / rpynne NpHYHH OTHOCAT KIHMaTHYECKHE (PaKTOpHI
(Temriepatypa, BJIAXHOCTb, CONHEYHas paguaiys); GakTopsl OKpyxa-
oueH cpeapl (BeTep, MbUIb, MECOK, HaMIHYHe B aTMocdepe arpeccuB-
HBbIX COCOMHEHMN, ODMOJOrHYecKre (pakTOphI), a TaKKe KadeCTBO 3KC-
ryatauud. K npuymHaM BHEUIHEro xapakrepa, OYEBHIHO, CHeRyeT
OTHECTH M BO3NEHCTBHUA, NPEAYCMOTPEHHBIE CUCTEMOHW TEXHUYECKOTrO
OOCIY>XMBAaHUS ¥ PEMOHTA.

PaccMOTpUM HEKOTOpbIe M3 YKa3aHHBIX (hakTopOB, SABISIOLINXCS
NPHYNHON HM3IMEHEHHUSA TEXHHUYECCKOIO COCTOSHMA 3JaHUU B IIpouecce
X BSKcrtyatauim. HauGonee cyliecTBeHHBIMM ABJISIOTCS  (DakTOpHI
KOHCTPYKTHBHOIO Xapakrepa. PanuoHanbHBIE KOHCTPYKTUBHEBIE pelie-
HUA obecneynBarT TpebyeMyio paboTOCNOCODHOCTH BCEX 3JIEMEHTOB
30aHUM 33 YCTAHOBIACHHYIO HJIUTENBHOCTL MX 3KCIUJIyaTalMM NPpU MH-
HUMANBHBIX 3aTpaTax Tpyda M CPEeACTB HA IroajepXaHHe uxX paboro-
criocobHOCTH. B TO Xe BpeMs HepallMOHalbHblE U OIIUOOUYHBIE peuie-
HUA MOLYT SIBIATHCA NPUYMHOM OBICTPOH yTpaThl paboTOCIIOCOOHOCTH
WIH pa3pylIeHUs1 OTAEIBbHBIX KOHCTPYKTHBHBIX 3J€MEHTOB.

BausHue ¢akTopoB okpyxatouieit cpeabl H KiuMara Ha pabotocrno-
COOHOCTL 3JIEMEHTOB U KOHCTPYKUMHI 3AaHUN IPOABIAESTCS WM HEMNo-
CPEACTBEHHO, WIH B BHIE BO3ACHCTBHA Ha MHTEHCUBHOCTh NPOTEKAHUA
[IPOLIECCOB, SIBISIOLIMXCS NPHYMHON M3MeHeHMs paboTocnoCOGHOCTH
OTAEJIbHBIX 3JeMEHTOB. [IpU MPUHATHU pALMOHAIBHBEIX KOHCTPYKTUB-
HBIX DELICHHI OTpULIAaTeIbHOE BO3NEHCTBHE 3TUX (PAKTOPOB MOXET
OLITh 3HAYUTENIBHO CHHXKEHO WM MOJAHOCTBIO MCKIIOUEHO.

IIpousBoacTBeHHbIe (PaAKTOPbI BHOCAT 3HAYUTCIBHBIE KOPPEKTUBEI B
3HAYEHMA XapaKTePHUCTHK pabOTOCNOCOOHOCTHM KOHCTPYKTMBHBIX 3Jje-
MEHTOB.
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YCJIOBHA J3KCILUIYAaTAlMH 3JaHMH M KOHCTPYKHHMH (pEXWMBI MCIOJb
30BaHUSI M HArpyXcHUs, KBaIM(PHKALMs 3KCIUIYaTaALIMOHHOrO Tepco
Haja, KayeCTBO OOCIYyXHMBaHHs) OKa3biBalOT OOJNBLIOE BAUAHHUE Hi
MHTEHCUBHOCTh M3MEHEHHSI XapaKTEPUCTHK HMX pPaboTOCMOCOOHOCTH
[Ipy NpOEeKTUPOBAHUU TEXHMUYECKMX YCTPOHCTB M IUIAHUMPOBAHHU IS
HUX MpOPUIAKTHYECCKUX MEpPOINPUATHA HeoOXOAMMO 3HATh XapakTe:
PUCTHKH PpaboTOCIIOCOOHOCTM KOHCTPYKTHMBHBIX 3JIEMEHTOB, OINpene:
JsrolIMe paboTOCNOCOOHOCTh 3JaHUSL B IIEJIOM, B OIPENEJEHHBIX pe:
XHMax M YCJHOBMSAX HX HCHNOAB30BAHHA. HeZOCTaTOYHOE 3HAHWU
$u3uIeCcKOR NMpUPOABl NMPOTEKAIOLIMX IIPOLECCOB, SBASIOLUMXCA MpH:
YUMHOM YTpaThl KOHCTPDYKTHBHBLIMHM 3JIEMEHTaMM paboTOCIOCOOHOCTH
a TAaKXe€ CJIYYalHBIA M HCOMpPENCIICHHBINM XapakTep BO3NEHCTBYIOLIW)
3KCIUIYATALIMOHHBIX, KIUMAaTHYECKUX U Apyrux ¢akropoB, KakK IpaBH:
N0, HEe MO3BOJSIOT aHUIUTHYECKMMHM METOAAMHU IOAY4YMTh I 60Jb:
IUIHHCTBA KOHCTPYKTMBHBIX 3JIEMEHTOB 3aBUCHMMOCTH, OIIMCbIBAaIOIIIH
MX paboTOCIOCODOHOCTb.

B CBA3M ¢ 2TMM OCHOBHBIM METOIOM MOAYYEHHMSA WHOOpPMALHUU (
3HAYEHMAX XapaKTEPUCTHK pabOoTOCNOCOOHOCTH KOHCTPYKTHUBHEIX 3JI6:
MEHTOB SBIAETCA cmamucmuyeckui. IIpHu 3TOM HEOOXOAHMMO OTOABATI
TNpPEeANIOYTEHUE aKTUBHOMY MHOTO(AKTOPHOMY CTaTHCTHYECKOMY 3KC-
NMepuMEHTY, Koraga TpeOyemasd MHGOOpPMALMS MOXET ObITh IIOJIyYEH:
NpY 3HAYUTEJIBHO MEHblIeM 00beMe HAOMIOOCHUHA, 4YeM B Claydac
OJHO(AKTOPHOrO 3KCNepUMeHTa. JlaHHBle TMACCUBHBIX 3KCHEPHUMEHTOL!
(pe3yabTaThl 3KCIUTYaTALMOHHBIX HaOMIOACHUM M HEKOTOPHIX BHIO]
UCIILITAHUM) OOJKHBI MCNONBL30BATBCA KakK alnpHopHas HMHQPOpMalus
NpU TUIAHUPOBAHUH AKTHMBHBIX SKCIIEPUMCHTOB.

CHI0XHOCTh MCCACNOBAHHA HAHEXHOCTH BCEX KOHCTPYKUHH H CHC
TEM XWUABIX JOMOB COCTOMT B MHOIOYMCIIEHHOCTH (PakTOpOB, OMNpEIc:
JSIOIMAX HAAEeXHOCTh. INaBHBIE M3 HUX: BMA MaTepUasioOB, XapaxKTepu-
CTUKA KOHCTPYKLMiII, KayeCTBO H3INOTOBJICHMS HM3OEHUA M MOHTaxa
aonycku U T. O. IIpuueM 3avactyio TpeGOBaHHMSA B3aHMMOINPOTUBOIIO:
JIOXHBI, HAIIDUMEP CTBIKHM TSKEIBIX XeJ¢300€TOHHBIX M JIETKUX IIa:
Hejae. MaccuBHBIE 3JIeMEHTBHI B MEHBLIEH CTENEHHW IOABEPXKEHbB
00BEMHBIM HedOopMalMsiM IO BJIUSIHUEM H3MEHEHMS TeMIlepaTyp:-
HO-BJIAXXHOCTHOIO pPEXHMa, OJHAKO JOIYCKM IIPM MX H3rOTOBJIEHUY
(0COOEHHO MOHTaXHBIE) NOBOJBHO 3HAYMTEAbHBI. B JIerKMX mnaHemsn
U3 MeTalsa, AepeBa, IIacTMacc, Haob0poT, B IPOLECcce 3KCIUIYaTalHk
BO3HMKAKT Oonpiine AedopMalidv, OJHAKO HOIYCKH IIPH HMX H3ro-
TOBJCHUM 3HAYUTEJALHO MeHblle. Eille Oonbllye TPYIHOCTH TIPH HMC-
CIENOBAHUM HANIEXXHOCTH XHJbIX 3JaHUH CBA3aHBbI C MCIIOJNL30BAaHHEN
B HMX MAaTepMasioB, PAa3IMYHBIX IO (QHU3UYECKHMM M CTPYKTYPHBINM
CBOMCTBaM.

Taxum 06pazoM, NOX HAZEXKXHOCTBIO XMUJIOIO 30aHHMS B LIEJIOM Kak
CJIOXHOM CHUCTEMBI CJICNYET IMTOHUMAaTh CTabMJIBHOCTL NOKa3aTesei Ka-
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YeCTBA U 3PPEKTUBHOCTH €ro QYHKIIMOHUPOBAHUS, KOTOpas 3aBUCHUT
OT HAJEeXHOCTH KOHCTDYKUMH M CHCTEM YCTpPOMCTB. 3aJaya OLECHKH
HAZEeXHOCTH XWUIIOTO 3JJaHHS U CBOAMTCS, B KOHECYHOM CUETE, K yCTa-
HOBJICHHIO BJIUSHMUS YACTHUYHBIX M TIOJHBIX OTKA30B Ha K4a4eCTBO H
BBIXOHHOH 3 dexkT PYHKUMOHMPOBAHMS 00bekTa. HanexxHoCTh n0mXK-
Ha XapaKTepHU30BaThCH TAKHUM IM0KA3aTeaeM, KOTOpLIA OymeT onpene-
JSHIOUIAM M SIBASETCS COCTABHOM 4YacTbIO OLCHKHM OOBEKTA B LEJIOM.

DyHKIIMOHUPOBAHHUE XWIOrO IOMaA ONpaBAaHO B TOA Mepe, B Ka-
KO OH YIOBJIETBOPSIET HE TOJBKO TEXHHUUYECKHMM, HO U HU3MEHSIOIUM~
CA COLMANbHBIM M 3KOHOMHYECKMM TpeboBanusMm. [loaromy orpene-
JSIIOLMM  TOKa3aTejeM HAaIeXHOCTH XWJIOTo 3JaHHMs B LENOM Kak
KOHEYHOM ITPOAOYKILIMM SIBJISICTCSI €TI0 ONMUMQAbHLIE CDOK cAyHcObl.

HajgeXxHOCTh MOXHO ITOHMMATh KaK COXPaHEHME KaveCcTBd BO Bpe-
MeHU. [Ipr HM3KOM Xa4yecTBe NOCTPOEHHBIX 3NaHUH U COOPYXEHUIl He-
U30€XHO BO3HHUKAIOT HOMONHUTEHLHEIE PACXOIbl MaTepHAIOB, TPYIA H
(PUHAHCOBBIX CPEICTB, 3aTpAa4YMBaeMBLIX HA IepeAecakKH ¥ JIMKBHAALUIO
Opaka, OONyUIEHHOro B MApolEcCce CTPOUTENLCTBA. JlONOAHUTENBHLIP
3aTpaThl BPEMEHH HA YCTPAHEHHE PATHYHBIX ACPEKTOB M YCHWICHH:
KOHCTPYKUHYM YBEJIMUMBAIOT CPOKM CTPOMUTEALCTBA ¥ 3aIEPXKUBAXOT Cla
yy OOBEKTOB B 3KCIIyaTalMIO.

[Ipy MaccoBoM HHAYCTPUWIBHOM CTDOMTEALCTBE HEU3IMEPHMO
BO3pacTalOT TpeOOBAHMS K KadeCTBY CTPOMTE/NBHBIX MAaTepHaJIOB,
COOPHBIX KOHCTPYKUMH M Jetaieit. InasHoe TpeDOBaHUE — IOBBINIE-
HHE KJlacca TOYHOCTH, MPUOMHXKAKOIIETOCd K TOYHOCTU MAUIMHOCTPO-
UTENBHOTO INPOM3BOICTBA, M IOAHAas 3aBOIACKAas TOTOBHOCTH HU3NECIUM.
ObGecneyeHUe HAOCKHOCTH SABAASTCA BaxHeHwed npobieMoil 1npn
pa3paboTKe, M3rOTOBJCHHH J0DOro wusaenusi H ycrponcrsa. Otkas
TEXHAYECCKHUX CHUCTEM BJEYET 3a COOOM TPYHHOCTH U HeynoOCTBa, Ha-
pyHIalouIie THPUBBIYHBIA PHTM paboThl, AESITEJBHOCTH H XHU3HH.
HMHorga oTKa3 NpUBOOUT K PA3pYUICHUSIM M aBapusIM, CO3JaeTCHd yr-
po3a LEJOCTHOCTH COOPYXEHHsI, BBIIOJHCHHIO paboT uiaM 6esonac-
HOCTH NIONEH.

Bcs mpoaykuus (OT ChIpbS 10 3MAHUS B LIEJIOM) B IIPOUECCE H3IO-
TOBJIEHUSI HAAECHSETCS COOTBETCTBYIOLIMMM XapPaAKTEPUCTHKAMM — MacC-
COii, pa3MepaMHu, cBorcTBaMHU. COBOKYMHOCTb 3TUX XAPAKTEPUCTHUK CO-
31a€T KOMIDIEKCH (PDYHKIIMOHAIBHBIX Ka4eCTB NPOAYKUMU. OOBLIYHO 5TH
KOMIUIEKCHI JENATCS Ha 3KCHAyamayuonHste U scmemuyeckue. I1pu 3ToMm
OLICHKA KayeCTBa €CThb CPABHECHHE AEHCTBUTEJILHBIX XapaKTEPpUCTHK C
TpeObyeMbIMHU (3agaHHBIMU). [loHsTHE «TpeOyemast (MMM 3amaHHasAg) Xa-
PAKTEpPUCTHKA» YCIOBHO. TAK X€ KAaK CaMO M3MeAUe CTapeeT, CTapeloT U
XapaKTepPUCTUKU KadecTBa. ECAM pacnoNOXUTh 3TH XapaKTEPUCTHKHA
10 CTENEHM BAXHOCTHU, MOXHO [UISI KaXIOA KOHCTPYKLIMHM BBIICIUTH
IJIABHBIE COCTABIAIOUINEG HANCXKHOCTH. Hanpumep, U1 IUIAT NEpeKpbi-
THH XapakTepHbl HArpy3Ka, KayeCTBO MaTepHAIIOB, BEIMYMHA paboveci
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30HBI (/p), MPH 3TOM JUIST TOHKHUX TUITMT BaXHEHNIIEH XapaKTEepHUCTUKO
SIBJIIETCS TOYHOCTh COONIOAEHUS BEIWYMHEBL Ay, ¢ YBEIUUCHUEM TOJILIY
Hbl TUIHT KPHTEPHAJILHBIM CTAHET BEJIWMYMHA HArpy3KH.

BaxHeiilmMMH BOIIPOCAMH aHANIM3a HAACKHOCTH KOHCTPYKUMH 31¢
HUA U COOPYXEHHHM ABIAIOTCS pPErjaMeHTauusd U HOPMHPOBAHHUE BCE
XapaKTEPUCTHK. 3a1avya 3aKJII09aeTCs B CO3JAAaHUM YCIOBHH, MPH KOTC
PLIX JEHCTBUTENBHAS HANEXHOCTH BO3BEAECHHBIX 3MaHHM COOTBETCTBC
Bajia OBl 3aJTOXXEHHON B NPOEKTE pacyeTHOMN HAEXXHOCTH, XapaKTEPH3)
CMOW TOYHBIMHM MATEMATHYECKHMMM KOJUYECTBEHHBIMHM ITOKA3ATECIIAMI
PeleHue 3TOM 3a1a4yM OCJIOXHAETCS MHOroobpasmem (pakTopoB, BIIUS
IOLMAX HA HAACXHOCTh HAa Pa3HbIX CTANUsAX CTPOUTEILCTBA.

[Ipexne Bcero Ha HAOECXKHOCTh KOHCTPYKUHMI COOpHBIX 31aHH
BIMSIET CTEIIEHb COOTBETCTBUSI BbIOpaHHOM pacdyeTHOM CxeMbl paboT
NEACTBUTENBHOR paboTe KOHCTPYKUMHM. Hapsny ¢ coBeplIEHCTBOBAHK
CM METOAOB pacyeTa HCOOXOMUMBI OBILIMPHBIC TEOPETUKO~IKCIICPUMEH
TaJbHbIE HCCJCAOBAHWSI, HAINpPaBJICHHBIE HA YCTAHOBJICHHE 4YETKO
B3aUMOCBSI3H MEXIY PACYCTHHIMH MOJOXECHUSIMH U NPOU3BOACTBEHHBD
MH YCJIOBUSIMU. PacrnipeiesieHue U BEIMYMHBI PACYETHBIX YCUIUH B Y-
Jlax MOTYT CYIIECTBEHHO HM3MCHATHCS B 3daBUCHMOCTH OT CTCICHH 32
ILIEMJICHHSI, KOTOpasi, B CBOIO OYEPENb, 3aBUCUT OT YCJIOBHUIH OIMPAHMS
BEJIMYHMHBI 3a30pa, OT MAaTEpHaJIa CONPATraeMbIX JEMEHTOB H CIIOCO00
UX coequHeHHUs1. CTeneHp 3alleMJICHUA 33BHCUT OT TOYHOCTH HM3IOTOB
JICHUST M MOHTaXa, OIpeleIsieMOr0 COOTBETCTBYIOUMIMMHM IOHYCKaM}
[Ipn coBpeMEHHOM MHOTroOOpa3suy MPUMEHSIEMBIX MAaTEPHUAIOB, KOHCT
PYKTUBHBIX PEIIEHUH U METONOB IMPOU3BOACTBA pPadOT CTENEHDb 3alUEM
JICHUSI M3MEHSICTCS B JOBOJABHO IIMPOKMX npeaciaax. O4eBUIAHO, YT
TPAGULIMOHHOTO pa3fesicHUs CONpsDKEHUMH Ha JABa OCHOBHBIX TH
a — «IIApPHUDP» U «334CJIKa» — COBEPIIEHHO HemocTaToyHO. [IpoekTH
POBIMMK JOJDKE€H YYHMTBLIBATHL ACHCTBUTENLHYIO CTENEHb 3aLIEMJICHH
DJIEMEHTOB B Y3Jax NpPH pacyeTe KOHCTPYKUMI. BTO OCODEHHO BaXH
NpU aHajau3e padboThel KOHCTPYKUUM B IKCIUIYATHDYEMBIX 3JAHMSIX.

Tax, HanpuMep, paboTa KOHCTPYKUMH KPYITHONAHEAbHBLIX 3IaHU.
3ABUCUT OT TOYHOCTH HM3TOTOBJICHUSI 3JEMEHTOB MU TOYHOCTH MOHTA
xa. JomyleHHBIe MNOrPEeIIHOCTH NPEUMYIIECTBEHHO CKa3bIBAIOTCS H
paboTe Y3JI0B CONpsDKEeHMsl. HenpaBMIIBHOE HM3roTOBJIEHHWE M HETOY
HbIA MOHTAX BbI3BIBAIOT CJy4alHblE MOOIOJHHMTEIbHBIE MOMEHTD.
JICHCTBYIOLLIAE HA BEPTUKAJIBHBIE KOHCTPYKUMH; TOPU3OHTANBHBIE CO
CTABJIAKIINAE YCHIMHA (COBMI B IIpeleaax OOHOH TIOpM30HTAILHO:.
IUVIOCKOCTH TOJOOHO BETPOBOM HArpy3ke MJIHM CXHMAloLlee YCHIHE
JICHCTBYIOLIIEE B MPOJIETE MEXAY BEPTHUKAJBHLIMHM HECYIIMMH 3JICMEH
1aMH). BosHMKawlMe YCHUJIHSI U UX BEJIMYHMHBI OMpEAensioTC TOYHO
CThIO COMNPSIKEHUI COOPHEBIX 3JIEMEHTOB, 3aBMCAT OT THMa CThIKA (JIO
HOBOro, MmMIaT@GOPMEHHOIO WIHA CPEPUIECKOro), KayeCTBa MOHTAXHOI
pPAacTBOpa U Op.



YCTAHOBJIEHO, YTO HPOYHOCTH Y3JIOB OITHPAHHUA CTCHOBBIX NaHEICH
CYLIECTBEHHO CHMXAeTCHd [MIPU [OIPCIIHOCTAX MOHTAXA: CMEUIEHUSA
OCe€il KOJIOHH, HaKJIOHA MaHeJIek M KOJIOHH, YTOJIIECHMSA MOHTaXHBIX
wBOB M ap. g obecrieyeHUs], HanpHMEp, HANEXHOCTH LIEHTpasb-
HO-CXAaThIX KOHCTPYKUMH Haubojee BaXHO obecneyeHHe OIHOPOIHO-
CTH OETOHaA IpH W3rOTOBJICHHM, A U1 U3rubaeMbiX 3JIEMEHTOB — O]l-
HOpPOAHOCTH apMaTypHl.

1.1.2. AHanNM3 HapEeXHOCTU KOHCTPYKLUMUA

Bce nepeuucneHHble BBHILIE TIepeMEHHBIE, HE3aBUCHMBIC IPYr OT
Ipyra, 1 MX H3MCHYMBOCTb C HEKOTOPbIMH HONYIIEHHUSIMH ITOXYMHS-
I0TCS 3aKOHY HOPMAaJBLHOIO pacnpepenaecHuss. Mcxoas u3 3TOro MOXHO
YCTAaHOBHTb BJHSHME KaXAOro M3 IIepeMEHHBIX (paKTOpOB Ha IIpoOvY-
HOCTh M3neaui. JUis ydera MX COBMECTHOIO BIMSIHUS HCITONL30BAHBI
KOO(QPHUUHEHTH BapUallMH BIUAHMUA IMePEMEHHOINO Ha HECYIUYIO CHO-
CODHOCTEL M ONpencieH CyMMapHblii KOo3(p@dHLNEHT BapHMaLMH KakK

B, =B +B +B% +BZ , (1.1)

rae B,, Bo, By, » By, — KOO PHLIMEHTH BapHaLMy NPOYHOCTH M3ACTHHA
OpH HU3MEHYHBOCTH TOJIBKO OAHOIO M3 IMEPEMEHHBIX COOTBETCTBEHHO:
YCIIOBHOTO Ipeleiia TEKYYECTH apMaTyphbl, MMPOYHOCTH OE€TOHA, IUIoLIA-
IM NONEPEeYHOro CEeYEeHMsI apMaTypbl M TIOJE3HOM BBICOTHI CEYECHUS.

IIpruMeHeHHEe CTATHCTHYECKUX METONOB OLIEHKH HOIYCKOB K aHa-
NMUTAYECKOMY BBIPAXKEHMIO CXEM MO3BOJISIET OTpEREeNUTh GaKTUYSCKHUA
JDOITYCK ANd (PYHKUMOHAJIBHON MMEPEMEHHON B PEAIbHBIX YCIIOBUSX 3K-
CILTyaTalUH.

Ecny aHanuTHYECKOe BHIpaXeHME A (QYHKUMOHANBHON nepe-
MEHHOH MMeEET BHJ

y=f(x23 xlr--axn), (12)
a €€ JUCIIEpCHUA ONpeacasicTcAad M3 BBIPaXCHHs

2 2 2
c? -—-(-:lJ c’x, +(6_y] o x, +...+[ % J c’x,, (1.3)

xl axz ax,,

TO HOMMHAJIbHOE 3HaYeHHue (PYHKIMOHAIBbHONI NMEepeMEHHOHR ToJy4YaeT-
CS IIPH TIOOCTAHOBKE B aHAJIMTHYECKOE BBIpAXEHHE HOMHHAILHBIX Be-

JHIYHNH 3JJEMCHTOB.
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JHAYCHUE (PYHKUHH HAAECXHOCTU WIH BBIOOp 3TOHM (PYHKUMH UL
KaXJO0ro HECYLIEro HMJIM OIrpaxJaloliero 3JIeMeHTa MO3BOJISIET IUIaHH
pOBaTh BBINOJHEHWE PEMOHTOB. Tak, HalpumMep, eciu (QyHKLUS Ha
1eXHOCTH 100 KOHCTPYKTHBHBIX 3JIEMEHTOB ITOIYMHSETCS 3aKOHOMEDP
HOCTH, IpUBeIeHHOM Ha puc. 1.3, TO yepes Bpems t= 10 ne
IIpUAETCa peMOHTHpOBATh 10 TaKMX 3JIEMEHTOB, 4 B CICAYIOLIHHA ¢
CATUNIETHUM mnepuon euwe 31 3aeMeHT. MuHuMHM3UpYa (DYHKUMOHA
[MOJIHOM CTOMMOCTM 3JaHHSA (CTOMMOCTbL AcTajleil, MaTepuajoB, M3ro
TOBJICHHSI MOHTAXa, TPAHCIIOPTA, DKCIUTyaTalMOHHBIX 3aTpar, yuepo
IIPUYHUHCHHBIM OTKa3aMM), MOXHO IOJYYUTL (PYHKLMIO HAIECKHOCTI
¥ pa3pabotaTb 3(PPEKTUBHYIO CHCTEMY MNPOGQWIAKTHYECKUX MEPO
npusaTHii. Mcnonb3oBaHne (yHKUHUH HAOCXKHOCTH MO3BOJSIET IIPUIATI
KOHKPETHBI CMBICST TIOHSATHIO <«IOJArOBEYHOCTb». B IPHBEIEHHOM
NMpUMepe Ui KaXIOro KOHCTPYKTUBHOTO 3JieMeHTa Oe3peMOHTHBII
OECATWICTHUH CpOK CiIyXOBl rapaHtupoBaH Ha 90%.

TakuM o6pa3oM, HCHOJB30BAHHME OCHOBHOrO IOHSTHS TCOPHH Ha
JEeXHOCTH — (PYHKIIMHM BEPOSATHOCTM HAa CTaAMM NPOCKTHPOBAHMUS
CBOJAMTCA K JBYM JIEHCTBUSM: HA3HAYCHUIO HOPMATHBHOH QYHKIIM}
HaJeXHOCTH (3aJaye 3KOHOMHYECKOH OINTHMM3AIIMM) H noxdopy na
PaMETPOB HECYUIMX M OTPAXJIAKLUMX 3JIEMCHTOB, YIOBJIETBOPSIOIIHNX I
CBOCH CTAaTMCTHYECKOMW COBOKYIIHOCTH HOPMATHUBHON (YHKIMUH Ha-
JHEXHOCTH.

TexHuka obecneyeHUsn HAOECXKHOCTH pa3sBUBAETCH BMECTE C HaKOII-
JeHHEeM 3HAHUK O MaTepHaiaXx M KOHCTpyKuusax. HanexHocTs H3Me:
psieTCS. BEPOSTHOCTHIO (BBIPAXEHHOM B ONpeIeseHHBIX KOJIHYECTBEH:
HBIX TIOKAa3aTessiX) M OLCHUBACTCd € IMMOMOIIBI0 CTATUCTHYECKH)
MeTomdoB. HameXHOCTh BbIpaxaercsi BeposTHocThio P< 1, T e. mobo-
MY TOJOXHTECNBHOMY YMCIY MEHbIIE e¢AMHULBL. B mokazareanm Ha-
JIEXXHOCTH BXOJST IBa CYUIECTBCHHBLIX (paxkTOopa: BpeMs NeHcTBHSA (3K-
cIlyaTaiy, padoThl) M YCIAOBHSI paboThl (YHCHOBBLIE TNapaMeTpbl ¥
XapaKTePUCTUKM, perjlaMeHTUPYIoILUE paboTy).

0 10 20 T, I‘Oﬂbl;

P uc. 1.3. KpuBasgs HafaeXHOCTH KOHCTPYKTHBHBIX 3JIEMEHTOB XWIbIX 3NAHHHI
5y



Jocturaemast npu paspaborke (NPOCKTUPOBAHHUHU) HMOTEHLUUANBHO
CBOMCTBEHHAA M3IACAHMIO HANCKHOCTb OXBATbHIBAET TPU ODJIACTH: COOCT-
BEHHO KOHCTPYKLHIO, 3JIEMEHTHI (KOMIUICKTYIOILHE) M IIPOTEKAIOLHE
NpOoLEeCChH

P=RBHH. (1.4)

HanexxXHOCTh, MOTEHIMAILHO CBOMCTBEHHAst KOHCTPYKUHH (P)),
ONpENEAsACTCS BEPOATHOCTBIO paboT B IIpelenax JOIYCKOB, €CIH He
POM30MACT BHE3anmHOro orkasa. HaaexXHoCTb, CBOMCTBEHHYIO 3Ji¢-
MeHTaM (FP,), MOXHO oOnpeAcJUTb KaK BEPOSITHOCTL TOTO, 4YTO BCE
3JIEMEHTHI CXeMBl OyayTr paboTarb B T€YEHHE OINPEHCIEHHOro BPEMEHH
06e3 BHE3alHbIX OTKA30B NPH 33JAHHBIX YCJIOBHMSX:

P, =GK, K,, (1.5)

rie G — WHTCHCMBHOCTL OTKA30B 3JIEMEHTOB AAHHOTO TMIIA B 3aJlaH-
Hblif IIPOMEXYTOK BpeMeHH; K| — k03Q(PUUMEHT, YYHUTHIBAIOLIMH
yciaoeust paborhl; K, — Ko3(pPUIMEHT, YIUTHIBAIOMIMA OTBETCTBEH-
HOCTb H3JIECIIMS.

HanexHocts npoueccoB (F;) onpeneasieTCad KakK BEPOSITHOCTH TO-
ro, YTO ONEpallMM, NPOUCXONsaNie NpU NPOU3BOICTBE 3NEMEHTOB, HE
BBI3BIBAIOT Je(EKTOB. JTa CTOPOHA HAJEXHOCTH CHUCTEMbl 3aBUCHT OT
YPOBHA TEXHOMOTMYECKMX, IKCIUIyaTALMOHHBIX TPOLECCOB U CTPOro-
CTH KOHTPOJISI 33 HHMHM.

[IpoGneMpl, BO3HMKAIOMEC IPH pa3pabOTKE U3AECAMA MacCOBOTO
NIPOU3BOACTBA, 3HAYMTEIBHO OTJIMYAKOTCS OT TEX, KOTOPBIEC CBSI3aHBI C
NPOSKTUPOBAHUEM HHIAMBMIYAJIBHOIO M3ACaus (CAMHUYHOrO obpasua)
M3-32 JOIIYCKOB HAa BEJIMYMHBLI NapaMeTpPOB 3JEeMEHTOB. s JOCTHXE-
HUSI MaKCHUMAJIBHON HaNeXHOCTH Pa3dpabOTYMKH TIPOCKTUPYIOT CHCTE-
MY TakK, 4ToOB! OHAa (MYHKUMOBUPOBAIA B CJydae, KOorja napamerphl
BCEX 3JIEMEHTOB OJHOBPEMEHHO OYAYT HAXONMUTHCS BOJIM3H IPEACNOB
AOITYCKOB.

Pacyer HanmexXHOCTHM CHCTEMBI BKIIKOYaeT B el aHaIM3 BO3MOX-
HOCTH TNPHMEHEHHUS OIILITA PacycTa aHANIOTMYHBIX CHCTEM K IPOCKTH-
pOBaHMIO HOBOMW. Mnsi 9TOro cucreMy OOBLIYHO paszOMBalOT Ha (QyHK-
LIMOHANBHBIE YaCTH, AHAJM3UPYIOT HMX padoTy H XapaKTePHUCTHKH.
JIOTHYECKUM OOOCHOBAHHEM TAKOro METOAAa SABJSICTCS COOOpaxeHMeE,
4YTO MHOTHE CHMCTEMB! (M OCODEHHO 31aHMUSA) IPEACTABJISIIOT B 3HAYU-
TEIbHOWU CTEMEHM HOBHIE KOMOMHALIMM H3BECTHBIX 4YacTeil. 3710
OOCTOATENILCTBO MO3BOJIMJIO CUCTEMATU3UPOBATL (HAKTOPBI, BIUSIOIIME
Ha OUEHKY HajeXxHOCTH 3xaaHUs (puc. 1.4). Tak Kak HecylumMe KOHCT-
PYKTUBHBEIE CHUCTEMBI NMPOEKTUPYIOT NPAKTUYECKHM HEBOCCTAHABIUBAC-
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@akToph!, BIMAIOIINE Ha HalleXHOCTb 30aHUH

I

1 L

Ob11eHOpMaTHB- IIpuHsTHe pacueTHHIE YecnoBys U3TOTOBRREHHS Ycnosusa
HbIE NOJOXEHUA CXEMEI M MOZENH OeTajlell M1 MOHTaxa 3KCILTyaTalMH
Homenxnarypa Cnocobmt onpene- Crioco6br onpefie- BAHAHHE TEXHO- Brusiue texuono-| | HOMEHKIATYpa
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CucreMa KOHTpO-
JUl TEXHHYECKOT'O

COCTOSHHSA KOHCT- ]~

PYKLUMH H 3ne-
MEHTOB 3QaHHH
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2T




MbIMH, B KaHCCTBC IIOKA4A34TCJIXI HAACAKHOCTH 110 NIPOYHOCTH J3THX CHC-
TEM U MX BJIEMEHTOB MOXET OBLITh IPUHATE BEPOSITHOCTH 6€30TKA3HOM
paboThl B TEYCHHE 3aJaHHOro Cpoka CiIyxOni. ITo3TOMY WISt pacyeToB
HAeXXHOCTH CHUCTEMBI HEOOXOAUM CTDYKTYPHBI A4HaJIH3 KOHCTDPYK-
TUBHON CHUCTEMBI, LIEJABI0 KOTOPOTO SABJISCTCSA BLIABJICHHUE BJIEMEHTOB,
BIMSIOIMX Ha HAACKHOCTH CHUCTEMBI M HMX B3aUMOCBS3M.

PasnuyarT CUCTEMEI C IMOCAENOBATEIBHLIM, TAPpAICIbHBIM U CME-
LHIAHHBIM COECIHHEHHEM 3JEMEHTOB. B CTPOMTENBHBIX KOHCTPYKIIMSIX
napauiensHoe coelUHEHHe (pe3epBUPOBAHHUE) OOBLIUHO He IperycMart-
puBaeTcs. JIsd CAOXKHBIX CHCTEM, COCTOSIIMX M3 OONBILOro KOJNMYEeCTBA
3JIEMEHTOB, CTPYKTYPHOMY aHaNIM3y MNPEALIEeCTBYET paslielIcHUE CHCTE-
Mbl Ha KpPYNHBIE ITOACHCTEMBI, KOTOPBIE B CBOIO OYepehb ACIATCS Ha
O10KM, rpynnsl 3JeMEHTOB U T. X. IIpu 3TOM 06GA3aTENBHO YUYMTHIBAIOT
GYHKUMOHATBHYIO B3a¥MOCBS3b OTAEAbHBIX dacTeil.

ITon QYyHKUHOHANBHBIM 3JIEMEHTOM CJeAyeT IIOHMMATh YacTh CHC-
TEMbI, KOTOpAasl BIMSECT HA HAACXKHOCTh BCEH CHCTeMBbl. JIoboe YleHe-
HHE CUCTEMBI ABISIETCS YCJIOBHBIM. INIaBHas 3apmada COCTOMT B BBIAABJIC-
HHUM B3aMMOCBSI3MW M CTEHEHM BIMSHMS 4YacTed CUCTEMBI Ha
HaZleXHOCTh BCel cUCTeMBI. Tloka3zaTeny HaAeXHOCTH OTAC/IBHBIX 6710-
KOB, 4YacTeH M 3NEMEHTOB AOJXHBI ObITh AU depeHUUPOBaHLl B 33BU-
CHMMOCTH OT MX BaXXHOCTH. PaBHOHAAEXHOCThL YacTeil CUCTEMB! HE BCer-
Ja TeXHHYECKH OCYIIeCTBMMa MJIH 3KOHOMMYECKH liejecoodpasHa.
Pe3epBUpoBaHHNE HA CTAAMH PACYETOB MOXET MATH 34 CYET NOBBILICHHS
K03 PUUHMESHTOB 3aMacoB ¥ 3a CYeT O0JErdyeHHBIX PEXMMOB pPabOTHI
37IEMEHTOB. PexuM pabGoThl ClaeayeT HOPMMPOBATH IIPHU TIPOCKTHPOBA-
HHUU U KOHCTPYUPOBAHHHM. DJIEMEHTHl 3AaHUs, UMEoNMe OoblIHe 3a-
Macel IPOYHOCTH MIAM JIETKHE PEXMMBI, MOIYT paccMaTpuUBaTLCId B
OMNpENeJeHHOM CMBICIIE KakK pe3epBHble. HamexXHOCTE CHCTEMBI 3aBUCUT
TaKXe OT BHOA CoeluHEHMs 31eMeHTOB. [IpH mocnenoBaTesibHOM Coe-
OIMHEHUHM OTKAa3 CHCTEMBI OMpEAcHsIeTCs OTKa3oM ciaabeiiuero 3BeHa
(3neMeHTa).

Teoprsi BEPOSATHOCTH ¥ TECOPMUSI HAIEXKHOCTH INO3BOJSIOT YCOBED-
LICHCTBOBAaTh HE TOJBKO OCHOBHYIO pacyeTHyIo (opMyny MeToaa mpe-
JNEJIbHBIX COCTOSIHMH, CPaBHMUBAIOILYID HaHUOOJbIUEE BO3MOXHOE YCH-
JUe B 3IEMEHTaX ¥ HAMMEHBIIYI0O BO3MOXHYIO IIPOYHOCTL B
NETEPMUHHUCTCKON ITOCTAHOBKE 3alayMd HaIeXHOCTH, HO U boinee 06-
IUME aACMEKTbl HANEXHOCTH KOHCTPYKUMH M 31aHHH B LECJIIOM.

AHaNU3 HAICXKHOCTH KOHKPETHBIX CUCTEM 34aHM# obieryaercs,
€CJM pacCMaTpPHUBaTh KApTHHY BIHSIHMS OTKAa30B Ha CMCTEMY B BHIE
OJIOK-CXeMBl HageXHOCTH. bBbiok-cxema — rpaguyeckas UHTEpIpeTa-
A1 BEPOATHOCTHOMN 3anavyl, PECIIEHUEM KOTOPOM SBISCTCS BBIPAXKE-
HHE BEPOSATHOCTHM OTKA3a CHCTEMbl YEpEe3 BEPOSTHOCTH OTKA30B pPac-

CMaTpHBaeMbIX 4YacTel,
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1.1.3. OTKa3bl HecywWunX U orpaxanaloulux KOHCTPYKLIUKA

IloHsiTHE ©€30TKA3HOCTH XWIOro 3MaHMs B HENOM KaK CIOXHOV
TEXHUYECKOH CUCTEMBI LUMPE, YEM TSI €ro JEMEHTOB M INPOCTBIX CHUC-
T€M, CHOCOOHBIX HAXOIMTLCS JIMIIbL B [ABYX COCTOSIHUSIX — paboTO-
CITOCOOHOM WM HepaOoToCrocOOHOM. OTKa3bl OTACNBHBEIX Orpaxaalo-
IUX KOHCTPYKUHI U TEXHUYECKHUX YCTPOMCTB (KPOBIM, MEXITaHEIbHbIX
IUBOB, MOJNOB U Ap.) OOBIYHO SBJSIOTCS YAaCTUYHBIMH OTKazamHu. He
NPUBOAA K NpeKpalleHUIO0 PyHKIIMOHUPOBAHUS O0BEKTA B LIEJIOM, OHV
CHMXAIOT KayecTBO (YpOBE€Hb) QYHKUMOHMPOBAHHUS M BBIXOTHOH 3¢-
(pexT obOBeKTa. Takad aganTalusa XUJIOTO 3aHUSI K KOMIUJIEKCY BHELI-
HHUX YCJIOBHI BO3HUKAET Onarofgaps HaJIUMYHUIO ONPEREICHHON H30bITOY-
HOCTH — HEKOTOPOMY 3a[acy TEXHHYECKHMX XapaKTEpPHUCTHUK, CBEP)
MHUHUMAQIBHO HEOOXOOUMBIX MIA BHINONHEHHUSA 33aHaHHBIX (PYHKLHA,
JTO CBA3aHO C TEM, YTO OOECHEYEHHUE JIOKAJIBHBIX TpeOOBaHMI IMPOYHOC-
TH M XECTKOCTH 3BYKO- M TEIUIO3AllUTHI, IOXapHOH ©0€30MmacHOCTH
M T. O CONPOBOXIAETCS BO3HUKHOBEHHEM OOpAaTHBLIX CBs3EH, orpene-
JICHHBIM <«IIEPEKPBITHEM» OTICAbHBIX (PYHKIMHA KOHCTPYKLMH U CHUCTEM.
B pesynbrare OOBEKTHBHO BO3HHMKAIOT pAalIMYHBIE BMABI PE3ePBUPOBaA-
HUSI — HArpy304HoOe, CTPYKTYpHOE, (PYHKIIMOHAIBHOE M BpPEMEHHOE.

CornacHo AeHCTBYIOIIMM HOpMaM COOBITHE, 3aKJTIOYAlOLIeecss B Ha-
PYLUEHUU pabOTOCIIOCOOHOCTU, HA3bIBACTCHA OTKA30M; TAKUM 0OOpa3oM,
NOA OTKa3oM IIOHHMMAKT MpEeKpauleHUE BBIMOJIHEHUS KOHCTPYKLHUSIMH
3aJAaHHBIX (PYHKUMI, a 5T QYHKUUH OIPEACIsiOTcss ¢ COOTBETCTBYIO-
UMMM ponyckaMu. IIpy HazHaYeHMH HOPMATHBHONH HAJEXKHOCTH HeECy-
IUAX U OrpaXZarolIUX KOHCTPYKIUHA MO OTKA30M NMOHMMAIOT TeXHHYE-
CKOE COCTOSIHME 3JIEMEHTa, MPEOUISCTBYIONICE HUCYEPIIAaHHUIO Hecylleh
CMIOCOOHOCTH WM ITOJHOH TMOTEPU OrpaxIalomiuX (pyHKUUINA,

OTKa3bl MOXHO KiIaccH(PHLUHUPOBATH:

1) B 3aBUCHMOCTH OT INPUYUH BO3HUKHOBEHWS: GHYMpEHHUe, BHI-
JBAHHBIE HEAOCTATKOM KOHCTPYKUUM; u3-3a eHewnux npuyun (Iepe-
I pY3KH4, U3MEHEHHE CXeM PabOTHl W HArpy3ku M T.I.); 2) B 3aBUCHU-
MOCTH OT CKOPOCTH MX TIPOSIBICHHUS. NOCAed08amenvHbie NOCMEneHHble,
6He3anHubie; 3) B 3aBUCUMOCTM OT IMAarna3oHa OTKAa30B. 4HacmuuHbie,
CBA3aHHBIE C OTKJIOHEHHEM XapaKTePUCTHK OT AOIYCKaeMbIX Npene-
N10B ¥ HE BBLI3BIBAIOLIME IMOMHONA yTpaThl paboOTOCIIOCOOHOCTHU; noaxble,
4) MO COYETaHHIO TPEObIYIIMX KOHUENUHUN: Kamanenmuyeckue —
BHE3ATTHbIE U IIOJIHBIE; ¢ NOCMeENneHHbiM YXYOuleHueM napamempos u xa-
pakmepucmuk;, 5) B 3aBUCUMOCTH OT MOCJEICTBHI: He3HauumenbvHbuie,
HC TIPUBONAIIME K YXYIIICHHUIO 3KCIUIyaTAHHOHHBIX XapaKTEPHCTHK,
sHayumenbHsle, Kpumuveckue, TIPUBOISIIUE K IOJTHOMY MNpeKpalllaHUIO
BLITIOIHEHUST QYHKLUHUN M MOSBICHHIO OONBIIOTO PHCKa; 6) B 3aBUCH-
MOCTH OT CpPOKa 32KCIUIyaTaLMH: npexcoeepemerHbie (4aCTO OO MOHTa-
Ka); cay4aiiHele, U3HOCOSbIE.
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[locnenoBarensHele TOCTENEHHLIE OTKa3bl SABAAIOTCA @YHKUIUEH
BPEMEHM, OOYCHOBJIEHHbLIC TABHBIM OOpPa3oM CTapeHHEM MATEPHUATIOB,
HAaKOIUICHMEM BHYTPCHHUX HaNpsKeHUH M T 4. BHeszanHsie o0TKasbl
BbI3BLIBAIOTCH TAaKUMM HU3MEHEHUSIMH TNApaMeTpoOB 3JIEMEHTA, MPU KO-
TOPBIX €ro ciaeayeT CYMTaTh HepaboTocnocOOHBIM. TakMe OTKa3bl IIO-
SBJSIIOTCA TIpH llepepaclpeaeJeHMM 1 CYMMHUPOBaAHUM B y3J1aX Harpy-
30K, OEHCTBUS NOINOJHHUTCABHBIX BHEIIHHX HArpy30K, HX HEYYTEHHBIX
coueTaHni. IIpuU pacuere CHCTEM C yueTOM 3TUX IBYX BHUIIOB OTKAa3O0B
OPUEHTHPYIOTCH HA CIEAYIOUIHE MONOXEHHUSA: |) IMOCTEIIeHHbIE OTKa3kl
MOXHO HCKJIIOYMTDH, €CJIM YUECTH BCE BO3MOXKHbLIE H3MEHEHHUS Xapak-
TEPUCTHK M MAPAMETPOB BO BPEMECHM; 2) BHE3aNHBIE OTKA3bl Ciayvyau-
Hbl, MX HeJb3sl NOJHOCTBHIO MCKIIIOUKUTh WIM TpelcKas3aTs;, 3) nocre-
NEHHBIE M BHE3aIHbIE OTKa3bl B3aMMOCBS3aHbl U HE SBIAAIOTCS
HE3aBUCUMbIMU. M3 nmocienHero BHITEKAET IMPMHLUII BO3MOXHOIO pe-
3¢6PBUPOBAHMUS, NHUPOKO TPHUMEHSIEMBIA B TOYHOM IPUOOPOCTPOCHHH.

B npaktuke o6caenoBaHHsT U 3KCIIEPTHU3BI XWIBIX 3JaHUH HC-
IOAB3YIOTCA CJICAYIOUIME OCHOBHBIE IMOHSTUSI MU TEPMUHBIL

ABapus — QOpylUICHHE, ITOBpPEeXNCHUE 3MAHUS, COOPYXECHMUS B Le-
JIOM, €ro 4acTH MIU OTAENBHOIrO KOHCTPYKTUBHOIO 3JE€MEHTa, a TaK-
€ NPEBLIICHUE MMM NPENejibHO AONYCTUMBbIX AcdhopMaiiuii, yrpoxa-
I0IUMX 6€301acHOMY BEACHMIO paboT M TNOBJEKWHUX HPUOCTAHOBKY
CTPOUTENBCTBA (3KCIUIyaTaUMU) OOBEKTa HIM €ro 4YacTH.

B noHATHE aBapUM BXOAAT TaKXKe OOpDYUIEHHUS H TOBPEXIECHUA
30aHHUIA M COOpPYXXEHHI, IPOU3OCIUECAIUME B PE3YNbTATE MPUPOIHO-KIH-
MAaTHYECKHUX BO3ACHCTBMH (3EMJIICTPSICEHHMsI, BETPOBOIO HAIopa, CHEro-
BOM HArpy3kd M T. J.), HHTEHCHBHOCTh KOTOPBLIX HE IIPEBhHIIIANA pac-
YETHBIE 3HAYCHWSL.

BerxocTh — yCTAaHOBJICHHASI OIICHKAa TEXHMYECKOrO COCTOAHUS 34a-
HUs (IeMeHTa), COOTBETCTBYIOIIAs ero (pu3nyecKoMy usHocy 60—80%.
OO61Me NpU3HAKHK BETXOCTHU ONPERCAIOTCA KAK BO3MOXHOCTH OTrpaHM-
YEHHOTO BBIMIOJIHEHHUS! 3JICMCHTAMHU M CHCTEMaMH CBOMX QYHKUHMHA
JIMWB [TPH TIPOBEACHUM OXPAHHBIX MEPOIPHATHH WIH [10CAE IMOMHOH
3aMEHBI NIEMEHTOB U CHUCTEM.

HedeKT — Kaxoe OTACAbHOEC HECOOTBETCTBUE CTPOMTEIBHON KOH-
CTPYKUMM, WHXEHEPHOIO O0OPYNOBaHUA WM UX 3JIEMEHTOB M [ETa-
Je TpeOOBAHMAM, YCTAHOBJICHHBLIM HOPMATHBHO-TEXHMYECKOU HOKY-
MeHTaiue. TepMuH «ieexT» NPUMEHsIeTCA NPH KOHTPOJe KadecTBa
CTPOMTENLHOH TIPONYKLUUM HAa CTAaAWM €e MN3TOTOBJICHMS, MOHTaxa, a
TaKXE TIpU PEMOHTE CTPOMUTENIBHBIX KOHCTPYKIIMH M CUCTEM HWHXE-
HEPHOIro 000opynoBaHusi (HalpuMep, I[PU COCTABIEHHMH BEHOMOCTEMH
nedeKTOB M NPHU KOHTPOJIE KAa4YeCTBa OTPEMOHTHUPOBAHHBIX 3NaHHUM).

Ecnu paccMmarpuBaeMmasi efMHULIA CTPOUTENBLHOM NPOAYKUMHA HMe-
eT jaedexT, TO 3TO 03HAYAET, YTO, 110 MEHBHICH MEpE, OAUH U3 MOKa-
3aTeneil €e KayecTBa WIU [AapaMeTpOB BHILICH 3a MIpeleiabl HOINycKae-
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MBIX HOPMAaTHBHO-TEXHHYECKOM HOKYMEHTAlLlWEH OTKJIOHEHHH MM Ht
BBEITTOJIHAETCH OAHO M3 TpeOOBAHUM STOM NOKYMEHTALMU.

Jdecopmanna — uaMeHenuss ¢GOpMEI H Pa3sMEPOB KOHCTPYKIMM, U3
MEHEHHE YCTOMYMBOCTH (0CajKa, CABMUI, KpeH U Ap.); TPELUMHBI, HECT-
PYKIUA MaTepHajia KOHCTPYKUMH (THWIb, KOpPpPO3Ws); MNOBBILIEHHAS
MPOHULAEMOCTb Cpelbl (CKHIKOCTEM M Ta30B).

HeHcnpaBHOCTE — COCTOSIHHE CTPOMTENbHOM KOHCTPYKIIMH, UHXE-
HEPHOTO OOOpPYIOBAHUSI MJIH MX SJISMEHTOB, NPH KOTOPOM OHH H¢
COOTBETCTBYIOT XOTA OBl OJHOMY M3 TpPEOOBAaHUM, YCTAHOBJICHHED
HOopMaMH. HaxodsiCb B HEMCIIPABHOM COCTOSTHHH, CTPOMTEILHBLIE KOH-
CTPYKUHH MOIYT HMETh OJHH HWJIH HECKOJbKO Ie(PEKTOB.

IToBpexaenne — COCTOSIHHE, 3axKJjlodalouieecss B HapyLIEHHUHM MCH-
PABHOCTH CTPOMTEIILHON KOHCTPYKIIMH MJIM €€ YACTH BCIEICTBHE BIIUSA-
HUSA BHEIUHUX BO3NCHCTBHM, NPEBBINIANOUIUX YPOBHH, YCTAHOBJIEHHBIE
B HOPMAaTHBHO-TEXHHUUYECCKON JOKYMEHTALMU HAa KOHCTPYKLMUIO.

Texnuyeckoe COCTOSHHE — COBOKYITHOCTb CBOMCTB 3JaHUSI MM €rC
3JIEMEHTAa, MOABEPKEHHAasA M3MEHECHUIO B IIPOILIECCE CTPOMUTENLCTBA, pe-
MOHTA WM JKCIUTyaTalMY, XapakTepuiyeMas B OlpeNeIEHHbII MOMEH]
BPEMEHHM IPHU3HAKAMH, YCTAHOBJICHHBIMM TEXHUYECKOH JOKYMEHTA-
UMEH Ha 3TO 3MaHME WIH ero 3jeMeHT. [Ipu3HakaMu TeXHUYECKOro CO-
CTOSIHHS MOIYT ObITb KaYECTBEHHBbIE M (HJIM) KOJHYECTBEHHLIC XapakK-
TEPUCTHAKM €ro CBOMCTB: 3HAYCHHsI TIOKA3aTeast HAIeXHOCTH WY
IUArHOCTHYeCKOro mnapamMerpa. OCHOBHBIMM NapaMETpPaMH JJIA KOHT-
pPOJISi TEXHMYECKOrO COCTOSIHHMS 3IJaHHUA SIBISIOTCA. OOlIAsg W MECTHas
NPOYHOCTh KOHCTPYKLIMHA, INPOCTPAHCTBEHHAs1 XECTKOCTh 3MaHUSI, 00-
iasi ¥ MecTHoie JedopManMy; BilaroHachIeHHe 31€MEHTOB KOHCTPYK-
HUHA; TEIUIOTEXHUYECKHE XapaKTEPHUCTHKH OrpaXxIalolUIUX KOHCTPYK-
HUHA; TEIUJIOBOM PEXHUM; KOpPpO3USA METAUIHYECKUX KOHCTPYKIIMH,
BO3AyXO- ¥ BJATONPOHHULAEMOCTL CTPOUTEIBHBIX KOHCTPYKIMH ¥
COTMIPSKEHUM; PEXUMBI paboThl CAHMTAPHO-TEXHUYECKUX, NEKTPOTEX-
HUYECKHUX M JAPYIrHX CHUCTEM HHXEHEPHOro oO60pYIOBaHHUA, 3ara3oBaH-
HOCTh M OCBELICHHOCTb NOMelIeHMH M Ap. PaKkTHUYeCKME 3HaYCHUS
KaYE€CTBEHHBIX U KOJUYECTBEHHBIX XapPAKTEPHUCTUK ONPEAEHAIOT TEXHHU-
YECKOE COCTOSIHHME 30aHUs.

B oTnnyue OT NMPOCTBIX CHUCTEM, II€ MMEIOTCS TOJLKO IBa BO3-
MOXHBIX COCTOSSHUS — HOPMAIBHOE JKCIUIyaTalHOHHOE U OTKa3, E
30aHUAX O0JbllIass 4YacTk KOHCTPYKLUMMA M 3JEMEHTOB MOXET HMETE
HECKOJILKO COCTOSIHHI, COOTBETCTBYIOIIMX YAaCTHYHEIM OTKAa3aM M He-
MCHpaBHOCTAM. B CBSI3M ¢ 3TUM HHOIIA OTKa3bl KIACCHQPULIUPYIOT
YACMUYHBIL OMKA3 Y31a Uau 31eMeHma, BOCCTAHOBJICHHUE WM YCHWICHUE
KOTOPOTO INPHUBOAHUT X NOJHOMY BOCCTAHOBJIEHHUIO HANEXKHOCTHU COOPY-
XKECHUH;, omka3usl Haubonee 0mMEeMCMEEHHbIX 31eMEHMOE COOPYHCeHUL
(ocHOBaHMi, QYHOAMEHTOB, KOJIOHH, pHreined M T. M.), MPHUBOISIIHE
h TMOJIHOMY OTKa3y BCero coopyxeHus. OTKassl BTOPOM IPyInbl MOyl

25



ObITh BHE3AIMHBIMU. YCHJICHHME H3TUX 3JACMCHTOB HEpPEAKO CBI3aHO €
OONMBIIMMHU 00BbEMaMH BBINOJHSAEMBIX paboT.

Taxum 0Opa3oM, XapakTEpHMCTMKH OTKA30B HOJLKHBI OTpaXaTh pas-
JIWYHEIE GOPMBI (KaTeropMH) Hecylled CriocOOGHOCTH 3MaHHMST WIH €ro
yacteil. JIonycTHMYIO BEPOSATHOCTh OTKa3a CICAYET ONpeleasiTh B 3a-
BUCUMOCTH OT TSXeCTH nocaenctBuil. OOBIMHO Jierdye CKOHCTPYHPO-
BATb M3Ne/JMEe IS MATKUX (ONAaronoayyHbiX) YCHOBHMH paboThl, 4YeM
UL XeCTKMX (NpeAciabHbIX).

Cnennduka 3aaHMii KaK H3JeaUsd COCTOMT B HEBO3MOXHOCTH CO-
3XaHHA OOJErYeHHBIX YCJIOBHM IS paboThl IOMa B LIEOM, XOTd I
OTACIBHBIX YAIOB M JIEMEHTOB TaKasl BO3MOXHOCTL MMEEICS; B TPYA-
HOCTH (MM HEBO3MOXHOCTH IS HEKOTOPBIX 3JIEMEHTOB) HMCIIONb30-
BaHMA pe3epBUPOBaHMs. B COCTAaBHBLIX KOHCTPYKUMSX OTKA3 OTHACIIb-
HOro 3JIEMEHTA MOXET NPHUBECTH K OTKA3y BCEH KOHCTPYKLMH, XOTA
OCTAJIbHBIE DJICMECHTHl HNPOAOLKAIOT HOPMaAbHO (PYyHKUHNOHHPOBATD.
Hanpumep, yBIaXHEHUE YTCIUIMTENSI TPEXCAOWHBIX CTEHOBBIX HaHe-
Jie TIPUMBOOUT K OTCHIPCBAHMUIO CTEH, HAPYUICHHMIO TEMIIEPaTYpPHOTO
pEXHMMa NMOMELICHUS, TOrAa KakK XeJae300€TOHHBIE 3JIEMEHTHI ITPOHOJ-
KAI0T BBIMONHSATE DyHKUMHA HECYHICH YacT KOHCTPYKIMH.

B cBg3M ¢ 3TUM HEOOXOOMMMO OTMETHTh, YTO COBPEMCHHBLIE METO-
HbI pacyeToB (B YaCTHOCTH, METOH NPENEABHBIX COCTOAHMH) COCpENO-
TOYMBAIOT BHMMAHME HA IPaHMIAX KayecTBa, XOTA I MHOIHMX Xa-
PAKTePUCTHK (TEIUIO-, 3BYKOM3OJMSILIMSI M JP.) BaXHO HE TOJBKO
NpEeneJbHOEe COCTOSIHHE, HO M pacHpelcICHHE KauyecTBa.

AHanu3 TIOKa3bIBAeT, YTO OOJIbINas YacTh OTKAa30B M aBapuil Hpo-
UCXOOUT M3-3a TaK HAa3bIBACMBIX <«MeEJIOYCH». HEBBHIONHEHUSA IIPHU
NPOCKTUPOBAHMU BCEX TIOBEPOYHBIX pAaCYETOB KOHCTPYKLHMI, OCOOECH-
HO Y3JIOB, HEAKKYPAaTHOCTH MCIIOJHHUTEIA MPU WU3rOTOBICHMHU M3ITCHAUHA
(37IEMEHTOB) M MOHTaXe, HEOPEXHOCTM M HEMOATOTOBJICHHOCTH 00-
CILYXHBAIOUIEr0 3KCIUTYaTAMOHHOTrO mnepcoHana. C ydeToM 3TOro ie-
JIECOOOpa3HO TIPUHMMATbL B pacueTax CJCAYIOLUME 3HAYCHHS BEPOSIT-
HOCTH «0TKa3oB» 103>—10-7 — npH «OTKa3ze» 0€3 MNpeaBapHTEILHBIX
CUTHANOB (KpPYITHOE paspyllcHHE, IMOTepst YCTOMYUBOCTH, paspyLICHHE
OCHOBaHui); 10~* — npu DOCTHKEHHHU IPEACTbHOM Hecymieid crocod-
HOCTH C NPEOBAPHUTEJIbHBIMH CUTHAJIaMU (TEKy4eCTb pacTAHYTOM 30HBI
1Ip1 M3rube, ocagku ocHopaHuitl); 10-2—10-3 — npM HACTYIUIEHHH CO-
CTOSIHMSL HEIIPUTOAHOCTM K 3KCIUIyaTalMy ©6€3 IOTepH Hecyuliei Cro-
COOHOCTH.

B npouecce 3kcruiyatalliy 37aHU#A Ac@eXThl HAKaIUIMBAIOTCH, M3-
MEHASCh KOMMYECTBEHHO M KA4yeCTBEHHO. OCTaBJICHHbIE 63 BHHMa-
HUSI HE3HAYHUTEJIbHbIE Ae(eKTbl MOIYT NPUBECTH K CEPbE3HBIM Hapy-
ILIEHUSAM UEIOCTHOCTM KOHCTPYKUMH W paxe K aBapusaMm. HanmexwHas
paboTa CTPOMTENBHBIX KOHCTPYKIIMI ODECIIEYMBAETCS B Cilydae, Koraa
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BO BpEMA JIKCIUIYAaTAlIHH INIpPHHHMAIOTCA JPQPCKTHUBHLBIC MCEDPbI IIC
YCTPAHEHHUIO NEe(PEKTOB WIH JOKAJIM3aLUMHU HX BPEIHOIO BJIMSIHMS.

OCHOBON pacYeTOB KOHCTPYKIUMH XMIBIX U OOLIECTBCHHBLIX 3/a-
HAMA B HACTORLUEC BpPEMA SBISICTCA METON IIPEACNBHBIX COCTOSIHUIA
CHuII 2.08.01-89* (npmnox. 1, m. 15) yCTaHOBJIEHBI ABE TIPYNIB Mpe-
JENIBHBIX COCTOSIHHMH. IO TMOTEpe HECylled CHOCOOHOCTH (WIM HE-
IIPUTOOHOCTH K 3JKCIUTyaTaliMM); IO HENPHIOOAHOCTH K HOPMAaJIbLHOY
JKCIUTyaTalluM, a TaKXe TpeOOBaHUM, YYHMTHIBAIOIIMX HEAMHEHHO pe-
KUMHO-HACIEACTBEHHYIO COCTaBaAomyw. IlpenensHple COCTOSIHHS
pa3ficicHbl MO CTENMEHHU OTBETCTBEHHOCTH M CTEIIEHM MOTECPU SKCILIY-
JTAIMOHHOM cnocobHoctH. llens pacyeTroB MO MpeAeNbHBIM COCTOS-
HASIM — 00ECNIeYUTb HANEeXHOCTh U KOMMOPTHOCTH NPH BO3BCACHHY
COOPYXECHHUS M €ro S3KCINyaTaliuH.

CornacHO AEHCTBYIOIIMM HOpPMATUBHBIM AOKYMEHTaM (Npuiox. 1),
pacyeThl KOHCTPYKUMM 3JaHUH U COOPYXEHUH B COOTBECTCTBHHU C YKa-
3AHHBIMM TIpEAEAbHBIMH COCTOSSHUSIMM BBITIOJHAIOTCA: MO HECyIIeH
cnmocobHocT (obecneuynBaolieii NMPOYHOCTh, OOINYI0O M MECTHYK
YCTOWYHUBOCTh 3XaHUM KAK B ITPOIIECCE MOHTAXa, TaK K BO BPEMSsI BCEIC
CpOKa 3KCIUTyaTauMH), 1o aedopMallusaM, MOSBICHHIO UIH PaCKPLITHIC
TpelUH (00ECEYNBAIOIIMX HNPOCTPAHCTBEHHYIO XECTKOCTh 3HaHHIA,
HEJIOTTYCTUMOCTD MOSABJICHUSA WIM YPE3MEPHOIrO pasBUTHA TPCIIUH, Ha-
PYUIAIONIAX HOPMAIBHYIO 3KCIUIyaTallMIO, YXYAUIAIONIWX TIepMETHY-
HOCTb CTHIKOB, 3CTETHYECKMX KAYECTB INOMCHICHUH, 37€MECHTOB M y3-
JIOB).

[To nepBoMy NpeAeHIBHOMY COCTOSTHMIO AOJDKHBI OBLITH NMPOBEPEHBI
a) BC€ KOHCTPYKUHMM 3aHH# M MX CTHIKOBLIC COCAHHEHMS — IS
IIpENOTBPALICHHS pa3pylLICHUsA NP ACHCTBUM CHIOBBHIX BO3INCHCTBUN
B IMPOLIECCE CTPOMUTENBLCTBA M 3KCIUIYATALIMM M PACYETHOIO CPOKA 3KC-
1JlyaTalliu 30aHUM; COOpHBIC KOHCTPYKIIMM, KPOME TOIO, IPU HUX H3-
rOTOBJICHHUM M TNEPEBO3KE; 0) 3MaHME B LIEIOM — JUIA TPEAOTBpallie-
HUSI €ro ONPOKHUABIBAHHMSA IPH ACHCTBUM TOPHU3OHTAJIBLHBIX HArpy30K;
B) OCHOBAHME 30AHHMS — I INPCAOTBPAUICHUSA TIOTEPH €ro HECyleH
CMMOCOOBHOCTU NPHA COBMECTHOM JEHCTBUH BEPTHKAIBHHIX M T'OPH30H-
1AJIBHBIX Harpy3ox. ’

[To BTOPOMY NpeaeNLHOMY COCTOSIHMIO TIPOBEpPSIIOT: a) 3AaHHE E
EJIOM  JUISL OFPAHWYEHHMS NpOrHbOB BepXa 3MaHUsA, HEPAaBHOMEPHBIX
OCAJIOK U YCKOPEHHMHA KO0jaebaHMM OT NMyAbCallUM BeTpa; 6) CTeHbl 31a-
HUS — A1 OrPaHHUYEHHS TPECIIMHOOOPAa30BAHUSI U B3aUMHBIX CMEIE-
HUA NpH JEHCTBUH BEPTHKAJIBHLIX U TOPHU3OHTANBHBIX HArpy3oK, He-
PABHOMEPHBIX OCAAOK M TEMIEPATYPHO-BIAXHOCTHBIX BO3XCHCTBHIA;
B) TIEPEKPBITUA, MOKPHITUS, JECTHULLI — JUIS OTPaHUUYEHUS MPOrnboB
# TPELIMH OT BEPTHUKANBHBIX HArpy3ok.

MeTtonbl YCTAHOBJIEHHUST HAIEXHOCTH KOHCTPYKUMH CBOAATCH K TO-
MY, YTOOBLI TIPWJIOXEHHBIE HAarpy3kud HE IMPEBOCXOAWIH €€ HECYILUYIC
CMNOCOOHOCTb.
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Ha puc. 1.5 xpmBasg N TNOKa3bIBaeT pacnpeaencHue HaArpys3ok, a
KpHBasA R — H3MEHEHHE BEJIMYMHBI NMPOYHOCTH. PaspylicHHEe KOHCT-
PYKUHMM CHEeAYeT OXHMIATh B TOUYKE INepeceycHHMss KpuBbiX. Ilpu onpe-
OENCHHLIX YCIIOBMAX BCErAa CYUIECTBYIOT TAKWE HAIPy3kKM H Takas
IIPOYHOCTb COOPYXCHMs!, KOTHA BO3MOXHO HACTYILNICHUC PA3ZPYLICHUS.
OrHouwienne R;/N, xapakrepu3yeT 3arnac NpoYHocTH (3aechr Ny — Mak-
CUMAJbHASA pacyeTHass AKCIUIyaTallMOHHAas Harpyska; R; — COITpOTHB-
JICHUE KOHCTPYKUUH, aKTHYECKM HOOCTHTHYTOC TIpH  BHEIIOMHEHHUU
KOHCTPYKIIAH).

B coBpeMEHHBIX HOpMAax TIIPOCKTHPOBAaHHUS IPEAYCMOTPEHO MHC-
MoAb30BaHUE KO3(QOPHUUMEHTA HAAECXKHOCTH, YYMTHIBAIOLIErO0 CTEIIEHDb
OTBETCTBCHHOCTH 3JaHUA, 4 TAKXKE ONACHOCTHL U 3HAYUMOCTBH MOCHEH-
CTBMM HACTYIUICHHMS TE€X WIM MHBIX HNPEACIbHBIX COCTOSIHUH.

CHOXMBILIAsACA TNPAKTHKA BHIMOJHEHMSA PAacyeTOB KOHCTPYKUMH,
BKJIIOYAIOWIASl OIpEACNCeHUE HOECHCTBYIOUIMX YCUJIMH M PAacCYETHBIX CO-
NPOTUBJICHUA B OTACHBLHBIX 3AEMCHTAX 3HAHUM, NIPHBOAUT K CO3A4a-
HUIO 3allaCOB NPOYHOCTH B KOHCTPYKLUAX. DAKTHYECKN HOCTHXEHUIO
NPENETbHOIO COCTOSSHHS B TOM HJIH HHOM 3JEMEHTE IpealleCTBYeT
nepepacnpeneyicHue ycuiauid BO Bcel cucreMe. [ng Gonee mocrosep-
HOTI'O ONPEIOCNCHUS NPEICABHOIO COCTOSAHUS IO HNPOYHOCTH KaXIbIA
3JIEMEHT NOJUKEH pacCcMaTpMBaThCSt B CHCTEME LIEJIOro 3JaHUsA C yye-
TOM pacHpeicJeHUss CWI NMpH HEJIUHEHHBIX Npolieccax CHJIOBOro ae-
dopMHUpoBaHHS.

Bricokasi cTelieHb HaJCXKHOCTH KOHCTPYKIIMM M 3AaHMH B HEJIOM
MOXeT ObIThb ODECIieYeHa TOJBLKO NPH KOMIUIEKCHOM METOAE pacyera
C pPacCMOTPEHHEM BCEX BO3HHMKAIOUMX napamerpoB. IIpu aTtom cre-
IICHb HAACXHOCTH KOHCTPYKIUH oOnpeacnsaerca Kak (QYHKUHUA KOMII-
JIEKCa CHYYAaMHBIX BEIMYMH. YYEeT 3THUX IMOJOXCHHIA NpHMBOIMT K 00-
JIee DKOHOMHYHOMY INPOCKTHUPOBAHHUIO HOBBIX 3JAHUN U K BBISIBJICHUIO

x e e e e ——— —— — e —

Nl Rl MaKC R, lea

P uc. 1.5. PacnipeneneHme Harpy3xyl U IpOYHOCTH KOHCTPYKUMH
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pC3CpBOB IIPOYHOCTHU B J3KCIUVIYATHPYCMbBIX 3HddHHNAX, 3dKOHCTPYHPO-
BAHHBIX [0 TPAAHILIMOHHBIM CXEMaM.

Meron npeaenbHbBIX COCTOSIHUM, 3a10XEHHBIM B OCHOBY pacuera
KOHCTPYKIMH M YYHUTHIBAIOIIUANA CTATHCTHYECKHUN XapakTep IMoKa3aTte-
e, BBOAMMBIX B pPACUeT, NMPEANoJaractT y4etT BO3ACUCTBUA pa3iUUHbBIX
YKCIUTYATallMOHHEIX (PAKTOPOB 3a CYET HMCIIONL30BAHHA COOTBETCTBYIO-
uux KoadpduuueHToB 3anaca. OcHoBHas ¢opMysia MeToja pacyera
110 TIPEIENBLHOMY COCTOSHHUIO HMEET BUJL

Qn, < mbdk, R, kyR,, ..), (1.6)

tie (J, — HOPMATUBHBIE HAIPy3KHM, NEHUCTBYIOIIME HA KOHCTPYKIIUH;
1, — KOIPOUIMEHTH HANEXHOCTH; m — KO3PGUIUEHTHl YCIOBUH pa-
0OOTBI COOPYXEHMH; k; — KO3(M)HILMEHT OJHOPONHOCTH MAaTepHAIa;
R — HOpMAaTHUBHEIE TIpEAEibl MPOYHOCTH MJIM NpeAesibl TEKYYeCTH Ma-
|CPHATIOB KOHCTPYKIIMMA.

CrarncTHiecKyl0 U3MEHYUBOCTh HATPY30K M MEXAHHUYECCKHMX CBOMCTB
MATEPUAJIOB KOHCTPYKIIMiI{ YUYUTHIBAIOT B PacyeTax COOTBETCTBYIOLIMMH
voaddunueHraMu 3anaca. [Ipum paccMoTpeHun H3MEHUMBOCTU 3THX
h03hGULMEHTOB BO BPEMEHH HMX NMOAPA3NACAAIOT Ha IBE I'PYIIIBL KO3)-
(PUUMEHTHL, WIS KOTOPbIX HA OCHOBE 3KCHEPHMMEHTAIBHBIX UCCIEI0BA-
HAM MOXHO TMOJNYYUTHL SIBHBIE BpeMEHHbIE 3aBUCHMOCTH C BIIONHE
OIPENCICHHON HAAEeXHOCThIO, H KO3(EPHUIIMEHTHI, IS KOTOPBIX MOaY-
'"'CHUE TAKMX 3aBUCUMOCTEM HEBO3MOXHO.

KoappuumeHTsl HAOeXHOCTH YCTAHABIMBAIOT IIPH CTaTUCTUYE-
CKOM aHaiu3e HabMIoAeHMH aHaJIOTMYHO ITOCTPOCHHBIX 3JaHHA WU
KOHCTPYKUMHI. DTH XKO3(PPUIMEHTB OTHOCSTCS KO BTOPOM IpyIle,
(AK KaK He MOIyT OBIThb MOJYYeHBI B BHIE gBHOH (QYHKIIUMH OT Bpe-
MEHU. 31eCh UMeETCS B BUOY KOA()HULMEHT clydailHOH, a He IUIaHO-
BOM HagexXHocTH. Haubonee cloXHBIM SIBJIsieTCS ONpeneyicHue Koad-
(HULUMEeHTa YCIOBUHA paboThl B CBSI3M ¢ OOABUIMM pa3HooOpaszueM
OCODEHHOCTEN, KOTOPHIE 3TUM KO3 PHUIIMEeHTOM Y4YUThIBAKOTCH. [lpen-
TArAJIOCh, HANpUMEp, 3TOT IMOKa3aTedb ONpefensiTe KaK NPOU3BeHeHUE
HCThIpeX KO3(P(UUMEHTOB, YUYHUTHIBAIOIIUX COOTBETCTBEHHO CBSI3b pa-
LOYETO M TOYHOIO pacyeTOB, CBI3b pacueTa C YCJAOBHSIMU 3KCIUIyaTa-
IUK, YYeT NMOOOYHBIX ONEpalHdi pacyeTa, a TAKXE OCODEHHOCTH pa-
OOTbl  KOHCTPYKUHMH M MareprHaita. CyllecTBYIOIIHE HOPMAaTHUBEI
PCKOMEHAYIOT KO3(D@UIHMEHTOM YCIOBHH paboThl YYMTHIBATH, KpPOME
10I'0, TIepepacnpencjieHue CHIOBHIX (akTopoB M AepopMaliMii B po-
lHeCCe IKCIUIyaTalMH. .

IlprHuMass BO BHUMaHHe MHOroobpasue ocoOeHHOCTEH, orpenessi-
CMbIX KO3(Q@HUIMEHTAMH YCIOBHI paboThI, 1enecO00pa3HO pa3ne/luTh
X Ha OBa BUAA: KOS(D(PHUUMEHTHI, ONIPEAEISAIONIMEe COOTBETCTBUE U TOY-
HOCTBH pacyeToB (MX YCTAHABJIMBAIOT HA OCHOBE CPABHEHUS CTaTHCTHUYE-
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CKMX UCCaenOBaHUK pabOTHI KOHCTPYKIMH U COOPYXKEHHH C PACUYETHBI-
MM JaHHBIMH), ¥ KO3()EPMUHUEHTH YCIOBUM pabOThl, ONpPEACNSIONINE
H3MEHYUBOCTb CBOMCTB MaTepdana KOHCTPYKLMM (MX TaK Xe, KakK U
KO3(O(DHUIIHEHTBl OIHOPOIHOCTH, OIPENENsIIOT Ha OCHOBE pPE3YJLTATOB
3KCIIEPUMEHTANBHBIX MCCAEIOBAHHMA), U3MEHEHMHA CBOMCTB MaTepuana
B 3aBUCHMMOCTH OT MapTHU 06pa3lioB, UX pa3MEpPOB M YCIOBHIl 3KCIUIY-
ataumy. IIpu HanMYUM yKa3aHHBIX JaHHBIX BO3MOXHO METOAaMU CTpO-
HMTEILHON MEXAaHMKM M CONPOTHUBICHUS MATCPHANOB CIIPOrHO3MPOBATH
IOJTOBEYHOCThL KOHCTPYKUMI U COOpPYXKEHHUM C BEIHUYHMHON HAAEXKHO-
CTH, OAM3KOMN K HaieXHOCTH, BBIUUCIEHHOR C y4eTOM KO3 P(PULUECHTOB
yciaoBui paboTel. [IpH 3TOM KOHCTPYKLHMH, PAaCCYUTAHHEIE C YYETOM
3THX KO (PHUIUEHTOB NPH BCEBO3MOXHBIX COYETAHHSX BHEIIHHMX Ha-
IPY30K U YCJIOBHUHA, HE JOJKHBI IMPEBOCXOAUTDL MPEHEIBHO HOITYCTHUMBIX
JepopMalMil, XapakKTEpU3YIOLIMX HOPMIBHOE 3KCIIyaTALIMOHHOE HX
COCTOSIHHE.

BKCIUlyaTallMOHHAas HAIeXHOCTb CTPOMTENBHBIX KOHCTPYKUMH Ha-
pywiaercs BCHECICTBHE pPa3BUTHS Je(PEKTOB, IPUYMHAMHU KOTOPBIX SIBJISI-
IOTCA HAaKOIUIEHUS IOBPEXIACHHUM B 3eMEHTaX U y3jlax KOHCTPYKUHH,
onpenensieMble M3HOCOM M CTAPEHHEM MAaTepHaIOB, HECOOTBETCTBUEM
(pakTHYECKMX H pacueTHBIX CXe€M, HECOOMIONEHHUEM MpPaBHI IKCIUIyaTa-
LUK U T 1.

YCTaHOBJIEHO [Ba NMPENEeNbHO 3KCINyaTAllMOHHBIX COCTOSSHUSA KOH-
CTPYKUMM 34aHuii: 1) HacTyIUJICHWE TOJHOM YyTparhl KOHCTDYKUMEH
Hecylueil CrioCOOHOCTH, COIMPOBOXIAIOIIEECA aBapUHUHBIMM CHUTyalUs-
MU. Takoe COCTOSIHHE Ha3BIBAIOT aBapHMUHBIM (NepBOE IIpPEAE/IbHOE
COCTOSIHME); 2) NOCTHXEHHE KOHCTPYKLHMEH TaKHMX CTaTHYECKHMX WIH
JUHAMHYECKMUX IEpEMEICHUM, TIPHM KOTOPBLIX HEBO3MOXHA JKCIUIyaTa-
LS COOPYXXKEHMH. 3TO COCTOSSHHE IMpenejbHO 3JKCIUTyaTalilHOHHOE
(BTOpOE npeaenbHOe COCTOSHHE).

IIpy npoeKTHpoBaHHH 3JaHUS IO METOAY NPEHC/IbHBIX COCTOSAHUMN
3a0aI0TCA MPEAcNbHO OONYCTUMBIMHM 3HAYCHHUSAMU TaKUX XapaKTepH-
CTUK KOHCTPYKIIUM, KaK NPOYHOCTHHIE, AcdhOopMaTUBHBIE U KOMQOPT-
Hble. HopMaTUBHBIE 3HAYCHHUSI NPOYHOCTHBIX M He(POPMATHUBHBIX Xa-
PAKTEPHCTHK YacTO He CcOBNagainT ¢ GakTHYeCKM pas3pyliacMbIMH
3HAYCHUSIMH U HE XapaKTCpHU3YIOT TEXHHUYECKYIO MPOYHOCTb KOHCT-

PYKUMH,

1.1.4. BepoATHOCTHAA CYLWLHOCTb HaAEXHOCTH

Bce Harpy3ku (ITIOCTOSSHHBIE, BpeMeHHBIE) W BO3IECHCTBUS (TeMIle-
paTypHO-BIAXHOCTHLIE AedopManinu, gedopMany ycagku u NOji3y-
YeCTH OeTOHa B HECYUIUX KOHCTPDYKLIHMSIX, KOHCOJTHAAUHWOHHBIE H
pPEOJIOTMYECKHE MNPOUECCH B I'PYHTAX OCHOBAHUM) SBJISAIOTCS 8peMeH-
HoMU npoueccamu. 3a TIEpHOHN 3KCIUTyaTaUMHM ITON OEeHCTBHUEM BHeEUI-
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HUX (PAKTOPOB B 3JIEMEHTAX UM KOHCTPYKUUAX 3MaHHUA HaODI0AalTCA
JHAYUTENIbHBIE M3MEHECHMS M KOJieOaHUs YCWIMH, M3-3a 4Yero mpoMc-
XOIWUT HAKOIUIEHUE OCTATOYHBIX AedopMaluil, HATIPUMED, HETUHEHHO
PCXHMMHO HACHCIACTBEHHAs IMOCTAHOBKA C KHHEMATHKOH CHIOBBIX U
KOPPO3HMOHHBIX IOBPEXAEHHI B MNpOilECCe TPEAbICTOPUM CYHIECTBOBA-
Husi. HaxorieHue noBpeXAeHUMH B 3JIEMEHTaX IPHBOIMUT K OTKa3aM
KOHCTPYKUHWI. CaMO HAaKOIUIEHHE IIOBPEXICHUM TAKXe SIBIASACTCA Cly-
“YaUHBIM ITPOLECCOM.

TakuMm 00pa3oM, NpoeKTHPOBAaHHE 3JaHUS HA pacyeTHBIH CpOK
HKCIUIyaTallMH HEOOXOAUMO BECTH C YUETOM BEPOSITHOCTH CIyYyaMHBIX
OTKJIOHEHUH BceX (pakTOpOB OT HOPMATHBHBIX BEJIUYMH.

Ocob6eHHOCTh BEPOSITHOCTHBIX METOJOB pacuéTa IO CPaBHEHHIO C
TPAOUIITHOHHBIMH COCTOHMT BO BBECICHHM JOINOJIHUTEIBHBIX YCIOBHIA,
YUYUTBHIBAIOIIMX C ONPEACIEHHON BEPOSTHOCTBIO HEOJArOMPUATHYIO CHU-
ryauuio. Pacyer B 3TOM ciiyyae cOCTOUT B pa3paboTtke (opMyn Ha
OCHOBC YpaBHEHWIl perpeccuid, KOTOpbl€ YYMTHLIBAKOT BO3MOXHOE pac-
NpeACIEHUE 3THX (PAKTOPOB.

BepositTHocTe 6€30TKa3zHOW paboThl KOHCTPYKUMHM P(f) 32 3amaH-
HBI CPOK CIyXOH A JIET CIenyeT ONpEelensiTh KaK BEPOSATHOCTL HEpa-
BEHCTBA

R-Q, >0, (1.7)

rne — (J, — Harpy3ka, KOTOpasi MOXET BO3HUKHYTb B TCYEHME pacyer-
HOro Cpoka clyX0bl; R — XapakTepHCTHMKA NMPOYHOCTH KOHCTPYKUHMHU.

PaszHocty S = R-(, onpenenser pe3epB NPOYHOCTH KOHCTPYKLIHH.
Torna BeposATHOCTL 6€30TKA3HOH padoOThl KOHCTPYKLHMH

PO)= [ Py (o), (1.8)
0

rae Ps — IUIOTHOCTb pacHpeacieHusi BEJIMYUHBI,
Ecau Beipasuts Pg 4yepe3 IUIOTHOCTH BEPOSITHOCTH Harpy3ku P u
[MPOYHOCTH P,, TO

p(t)=']mf)axr)dr, (1.9)
0

rne ™(t)=1- P(t); P. — pyHKUMH pacnipeaeNeHMs XapaKTepUCTHK MPoY-
HOCTH.

HJis yrpoleHMid pacyeTHOTO aHaIM3a KaXJIOro 3BE€HAa KOHCTPYK-
(U 30aHUH LENeCO0OpAa3HO YPABHEHHME CBI3M MEXAY HeECcylle#d CIo-
COOHOCTBI0 M MCXOAHBIMH XapaKTEpUCTHUKAMM MNPEACTABASAThL B BUIC
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NNPOHU3BEACHUS CIIyYaMHBIX (PYHKUHMH, KaXOasd W3 KOTOPHIX OTpaxaer
BJIMSSHUE OMHOTrO-JABYX HapaMeTpOB.

TakuM obGpazoM, ¢dopManu3cBaHHas 3agaya IO3BOJSET NyTEM 3a-
MEHbI OBYX CJIYYaHHBIX (PYHKUUH MNOJNYyYUTH OAHY CYMMAapHYIO (YHK-
LIHI0 BEPOATHOCTY pa3pylIEHUS pPacCMaTpUBAeMOro 3BEHA.

Onst  DpuONMXKEHHOro pelleHUs UeNeco00pa3HO HCHONIb30BaTh
IIpOCTBIE MapaMeTpUYeCKHe 3aBUCUMOCTH. Tak, ©€30TKa3HOCThH MOXHO

ONpeNEINTD

P(t) =R ()5 0), (1.10)

rae P (f) — BEPOSATHOCTD MOSBJICHUs BHE3ANHOIO OTKAa3a, paBHas e ¢,

A — MHTEHCHMBHOCTb OTKa3a, pasHas f(1)/P(t); P (f) — BEpOSTHOCTH
MOSIBIEHUSI TOCTEINIEHHOTO OTKAa3a

(1-Tg)?

B()=1-——[¢ 2 . (1.11)
\]

21o

BepostHocTh Pi(f) MpencraBiisieT 3KCHOHCHIUAIBHBIA 3aKOH Ha-
JEXHOCTH, BepPOSTHOCTb FP5(f) — HOpMaJIbHBIA 3aKOH. BaXHBIM CBOIi-
CTBOM B3KCIHOHEHIIMANBHOIO 3aKOHA paclpelcleHUs] OTKa30B SIBJISAETCS
OTCYTCTBME <«IIOCJICACTBUS», T. €. €CIH NPOMEXYTOYHOE BpeMs A7 yXe
IVINTCS HEKOTOPOE BpeMsi f, TO 2TO HMKAK HE BJIUSET HA 3aKOH pac-
TpeIe/eHUsT OCTaBLUGHCS YacTH MNPOMeEXyTKa BpeMeHd. OH OyneT Ta-
KUM X€, Kak M 3akKoH Bcero BpemMeHu 7. OTKa3bl, BO3HHMKAIOILHME B
pe3yiaLTaTe M3HOCA M HEeOoOpaTHMBIX (DM3HMKO-MEXaHUYECKHMX IpOollec-
COB, XOpOIIO OITMCHIBAIOTCSI HOPMAJbHBLIM 3aKOHOM pacnpeleyIeHMs.
Pacyer KOHCTpYKUUH 1O AehopMauUsaM HOJKEH NPEAcTaBIAAT:E COOOM
BEPOATHOCTHBIA aHanu3 pacnpeacacHusi aedopMmauudii B CUCTEME C
YYETOM BO3MOXHOIO IMEpPEepaACIPEACIiCHHST YCUAMKH M M3MEHYMBOCTH
BCEX BKJIIOYAIOIIUX (haKTOPOB.

DNEMEHTHI HEONPEACICHHCCTH IIPH TPAAULMOHHBIX METOHAX pacue-
TOB BBHI3bIBAIOT HEOOXOXMMOCTb BBOAUTH KOAPPHULIMEHTHI 6€30I1acHOCTH.

Hcnonp30BaHHE BEpPOSATHOCTHBIX METOJOB MNPU pacyeTax Ha IpoY-
HOCTL MO3BOJISIET JAaThb YETKOE OINBITHO-CTATUCTHYECKOoe ODOCHOBAHUE
KITaCCHUECKOMY KPHUTEPHUIO TMPOYHOCTH — KoaddHulMeHTY 3anaca.
CpaBHMBas BEPOSTHOCTH Pa3pyUICHHMST KOHCTPYKLUMM-NPOTOTHIIZ U
NPOEKTUPYEMOM KOHCTPYKUMH, TNPEINONOXUM, YTO BEPOATHOCTH pa3-
PYIIEHUSA KOHCTPYKUMM-IIPOTOTHIIA paBHaA

q=[9,(5) [, ()t dS, (1.12)
0 0
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| MIPOEKTHPYEMOH KOHCTPYKIIHA

@ S
0= [v:(S) v, (RdRS, (1.13)
0 0

i

JIE @ U ¢, — IUIOTHOCTH BEPOATHOCTEH HNCHCTBYIOUIEH M pa3pyluaio-
el Harpy3ok KOHCTPYKIIMHU-TIPOTOTHIA; ;) M Y, — TO Xe€, UId Npo-
"KTUPYEMOMA KOHCTPYKIIH.

HMHTepnperaliuss BEpOSTHOCTEH pa3pylUIeHUA, BBIYUCIEHHBIX 110
'Ka3aHHBIM (OpMyJIaM, B TEOPUHU HAOECKHOCTH ONPEHECHSIETCS OCOOCH-
[OCTAMH CIYYAMHEIX IIPOLIECCOB, OMMUCHIBAIOIIMX HATPYXKEHHUE H MNpe-
ICJIbHBIE BO3MOXHOCTH KOHCTPYKUMH, a TAKXKE BbIOOpOM (PYHKUMOHA- .
I0B HA 3THUX TIpoleccax, IUIOTHOCTH BEPOSITHOCTENM KOTOPBIX BXOAAT B
't HOPMYIIBI.

OnpenennM pyHkuun S =p,(S), R=p,(r) xax pewecHua audde-
'WCHUHAIBHBIX YpaBHEHUH

<p1(S)=w1([ﬁ;(S)]%; (1.14)
cpz(r)=w2u%2<r)1%, (L.15)
r
UTH  (PYHKIIMOHANBHBIX
S B, (5}
Jou@du ="y, ©)aU; (1.16)
0 0
r pa(r)
[o200av =" [w,)aV. (1.17)
0 0

Ucnons30BaB 3TH YpaBHEHUS, BEPOSITHOCTb Pa3pylICHUS IPOCKTU-
VEMOM KOHCTPYKIIMH MOXHO 34aIINCaTb B BHIAC!
© B3'B,
0=0@,B2) = [:(S) [ 9()dr)dS, (1.18)
0

0

i B3'B, — cynepnosuuus QyHKUM#A B .
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Hanee BBoauTCa GYHKUMA Kk(x)=B,(x)/B;(x)=R/S, KoTOpasi U sAB-
JISIETCSL OoMmHOCUMENbHBIM KO3 Duyuenmom 3anaca npoOCKTUPYEMOHN KOH-
CTPYKLMHU IO OTHOLUEHUIO K KOHCTPYKLMU-TIPOTOTUILY.

Tak Kak 37maHMe NpelcTaBisIET CODOH CIOXHYIO CHCTEMY, TO IUIS
YIPOLIEHUS aHalm3a HaJCXKHOCTH HEOOXONMMO Pa3feNiuTh €ro Ha pAj
NOJACUCTEM (JIEMEHTOB), KOTOPbIE MOTYT CAMOCTOSITEIBHO XapaKTepu:
30BaTbCS BXONHBIMM M BBLIXOOHBIMM napamerpaMu. Torga ¢yHKuus
HAJCKHOCTH BCEH CHUCTEMBI ONPEHCHUTCH KAK TPOM3BEACHHUE (PYHK-
UMM HAAeXHOCTH BXOMAUIMX B CHCTEMY 3leMeHToB. K 3eMeHTam
CUCTEMBI MOXHO OTHECTH TIPYHTOBOE€ OCHOBAaHUE, (QPYHIAMEHTHVIG
YacTb, HECYLIUE IPONOJIbHBIE M IONEPEYHBLIC CTEHBI H CAMOHECYIIME
WIX HaBECHBIE CTCHbI M NEPETrOPOAKHM, OIpaXAarwliMe KOHCTPYKUUH,
HHXeHEepHOEe O000pydOBaHME 3JaHMH.

JlONIrOBEYHOCTh CHCTEMBI CIEOYET OLECHHUBATh C YUYETOM CpOKOH
CIYXOBbl OTHCABHBIX 3JIEMEHTOB. llpenenbHOE COCTOSHHME BCEH CHCTE-
Mbl OIIPEAEISECTCS 3KOHOMHYECKMM (PAaKTOPOM — 3aTpaTaMH, CBsi3aH-
HBIMU C TIPEOHOJIEHHEM (PUINYECKOro M3HOCA (M JaXe MOPAIBLHOIO).

Qu3uueckuil u3HOC CUCTEMBI TPHUBOAMT K BO3pACTAHMIO 3aTpar,
CBSI3aHHbLIX C HEHJJEXHOCTBIO BBbIIIE OOINYCTUMLIX 3HAYEHHUH, U 0OYy-
CJIOBJIMBACT LIENECOOOpa3HOCTh 3KCIUIYaTaUMM cHcTeMbl. lIpHd olleHKe
NOJITOBEYHOCTH CHCTEMBI HEOODXOAMMO YYHUTHIBATH, YTO €€ OCHOBHBIM
IMoKaszaTejaeM OyAeT cpok ciyxOwl cucrems! T, CBA3AHHBIA C BLIXO-
JOM 33 JONYCTUMLIE TIpedenbl (BbIOPOCOM) BBIXOAHBIX TIapaMeTpOB
9JIEMEHTOB M HACTYIUIEHUMEM IIPENEABHOIO COCTOSIHMUSA, NPH KOTOPOM
JanpHEeNIas 3KCIUIyaTaliysi 3JEMEHTOB NOJDKHA ObiTh IpeKpallieHa.

JLOJITOBEYHOCTh BCEH CHCTEMBI XapAKTEPU3YETCs €€ CIOCODHOCTHIO
HOPMaNIbHO (PYHKLUMOHMPOBATh ¢ MMHHMMANbLHBIMH 3aTpatTaMy Ha pe-
MOHT M BOCCTAHOBJICHME. YeM MEHBIIE CYMMApHBLIC 3aTpaThl BPEMEHU
YU CPEICTB, UAYHIMX HA BOCCTAHOBJICHHUE palOTOCIIOCOOHOCTH CHCTEMEI
B TCUCHHE BCEro Mmepuofa SKCIUIyaTallMu, TeM cucrteMa s¢gdieXTuBHEE
I1Ipu pacyeTe HAAEKHOCTH 3JAHMS KaK CHCTEMbl HOPMHUPOBAHNE (QPYHK-
LIMM HAAEXHOCTH () HeODXOAUMO MPOU3BOAMUTD IPH 3aJaHHOM 3Haye-
HUY T, 3HayeHue T, NOJDKHO COINIACOBBIBATLCS CO CTPYKTYPOH M me-
PHOOAUYHOCTBEKY PEMOHTHBIX pPadoT M TEXHHYECKOTO OOCIYyXHMBAHUA.
JonyctuMasi BepoITHOCThL ©e30TKa3HOH paboThl €CTh Mepa ONacHOCTH
TIOCAEACTBHMA OTKAa3a.

[Ipy HasHAYEHHUHU JONYCTUMOM BEIHYUHBI (PYHKUMM HAOCKHOCTH
P(r) cnengyer ee yBs3aTbhb C KaTeropMsIMH OTKa30B, T. €. €lle HOIOJHH-
TCJIbHO ONPEICTUTh BEPOITHOCTb OC30TKA3HOM paboOThl ISl PazIMYHBIX
KaTeropui OTKa30B 3/IcMEHTOB. JloBBILIEHHE HAAEXHOCTH CHCTEMBI
TpeOyeT ONpeneseHHBIX 3aTpaT, YTO MOBLILIACT KaNHUTAILHBLIC BIIOXE-
HHA, a2 B cdepe 3KCIIyaTaluv, HaobOpoT, CHMXKAET TEKyUIME 3aTpa-
Thl, CBSI3aHHbIE C PEMOHTOM H TEXHMUYECKHM ODCIyXUBaHMeM. llpu
3TOM CYILECTBYET HEKOTOPBIH ONTMMYM HAJEeXKHOCTHM CUCTEMBI, COOT-
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BECTCTBYIOHIUM MHWHHMAJAbLHLBIM 34TPpAdTdM Hd4 €C CIDOHMTCHLCTBO M OKC-
njyaTaiuio.

Haiitn onTMManbHOE pellleHUE ISt CHCTEMBl Ha CTauMM TIPOCKTH-
pPOBAHUSA 3aTPYOHUTENBHO, TaK KaK HEOOXONHMMO 3HaTh 3apaHee 3aBU-
CAMOCTb MEXIY 3aTpaTaMH Ha MNOBBILUCHME HANEXHOCTH BCEX 3e-
MEHTOB CHCTEMBI M TeM 5p@deKTOM, KOTOpBIH OHH IaayT TpH
DKCIUTyaTallMd C YYETOM CHUCTeMBbl peMoHTa. ONHAKO, €CIU Y4YeCTh,
YTO B MACCOBOM XWIHIIHOM CTPOMTEJIBLCTBE B OCHOBHOM DPEaIU3YIOT-
cs1  TUIIOBBIE TIPOEKTHI 3JAHUH WIM HMEEeTCd HAKOIUICHUE HH-
(hopMaLlMM MO aHAaJOTMYHBIM HETHIOBBIM 3HaHHSAM, TO HAXOXICHHUE
ONTHMAJILHOTO PEILEHUSI CBOOUTCS K CPABHMTICILHOM OUEHKE 3KOHO-
MUYECKOM 3PPEeKTUBHOCTH 3JIEMEHTOB CHCTeMBbl. ONTHUMaIbHOC 3HA-
YeHHUE (PYHKUMM HAACXHOCTH P(f) onpenensiior 1o MUHUMYMY 3aTpal
HHa BECh JOM HJIM pPacCMATPHUBACMYKD CHUCTEMY (JIEMEHT).

TaxuM 00pa3oM, TEXHHMYECKYI0 CTOPOHY HAJE€XHOCTH KOHCTPYK-
WA 3TaHUH MOXHO pa3ieluTh Ha TPH YPOBHS 0€30MACHOCTHM, Xapak-
[EPU3YIOLIHECS NapaMEeTpPaMH OLICHKM HaJeXHOCTH.

st mepBoro ypoBHsSI TaAKMMHM IlapaMeTpaMHu SABISAIOTCH OOLUUN H
YACTUYHBIN KO3PDUUHUEHTH O6€30MMaCHOCTH, IJIsi BTOPOroc — MaTeMaTH-
HECKOE OXHUIAaHHE, CTaHJapTHOe OTKJIIOHEHHE M MHAEKC Oe3omnac-
HOCTH, IUIS TPETBETC — PACIPEACICHUE BEPOSTHOCTEH U BEPOSTHOCTE
OTKa3a.

1.2. OLEHKA HAAEXHOCTU 3AHUA U COOPYXEHUM

1.2.1. JkcnepTHbie CUCTEMDI

IIpn skcrnepTH3e XWJIBIX 30aHUMM U COOPYXEHMH  BLINIOJIHSACTCH
OLUEeHKA TEXHUYECKOTO COCTOSHHA KOHCTPYKIHM, Y3JI0B U COBOKYITHO-
CTU 3JIaHHUA B LIEJIOM HAa KOHKPETHBLIA rnepuon BpeMeHMW. [Ipu 3TOM
[JIABHBIM SABASACTCS BBISIBJICHUE HOE€(PEKTOB, IMOBPEXICHHUH, OLIEHKA
NPUYHUH IOABJIEHHUA, CTENEHU ONACHOCTH MU MPOTHO3a OCTATOUYHOIO
pecypca TNPOYHOCTH M JeOpMAaTUBHOCTH.

B ofmieM BHIE 3KCIEpPTH3a — 3TO PEIIEHUE BOIIPOCOB, KOTOpBIE
[pEOYIOT CHOCLMANBHBIX MO3HAHUKA B 00OJACTH HAyKU, TEXHHKH, apXH-
ICKTYpBl ¥ T. A. Kak npaBuio, €¢ NMPOBOIAT apXUTEKTYPHEIC, TEXHHUYE-
CKHE, DKOJIOrMYeCKHUe, TMATCHTOBEAYECKUE, IUIAHOBO-3KOHOMHYECKHE,
OyxranTepckue, IMpaBOBBLIE W IPYTHE OpraHMU3alUM.

Pe3ynsraToM 3KCIEPTU3Hl SBISIETCA ITHCBMEHHOE 33aKIIIOYEHHE, KO-
10poe KBAUTH(PUUUAPOBAHHO OLIEHUBACT NPUYHHBI, [TOBJIEKIIUE HECYACT-
HBIA cIy4yail, aBapvi0 CTPOHMTEIBLHBIX KOHCTPYKLUHMH HJIH COOPYXEHHUH.
()JHa MOXET ObITh CIUIOIIHAS (HAallpUMEP, NMPOCKTHO-CMETHONH JOKYMEH-
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Tallku), pa3oBasi, BEAOMCTBE€HHasi, BHIOOPOYHAsA B NOPSJIKE KOHTPOJS
BBIIIECTOANICIT OpPraHM3anuvyU M T. IL.

DKcrnepTHasg oneHKa ABNsgeTcsI 3P@EKTUBHLIM CIIOCOOOM BIMSIHHS
Ha KayeCTBO, M KaK HalpapjJcHUE HAyYHO-TEXHHUYECKOH AESATEIIbHOCTH
Ype3BLIYAHHO CIOXHA M MHOTOrpaHHa.

DKCNepTHbIe CHCTEMbl — ABTOMATU3HUPOBAHHBIC CUCTEMBI, OPHEHTH-
POBAaHHLBIE Ha pelIcHHE 3alay, TPYAHO MNOMIAWMNIUXCA OAHO3HAYHOMY
U (POPMAIM30BAHHOMY OIHCAHHUIO M' OOBIYHO pelacMbiX HA OCHOBE
Ol1bITa U HEe(POPMaNbHOH JIOTHKHM (OBPHMCTUYECKHMX METOHOB), KAK IIpa-
BWIO, C IIPHUBJICYCHNEM BbLICOKOKBUIM(DHUIMPOBAHHBIX 3KCIepTOoB. Ha-
Yyano MX pa3paboToK OTHOCHMTCS K cepeamHe 60-X IT. NpOILIOr0 BEKa,
HO LIMPOKOE pa3BUTHe OHM mnoayduwaud B 70-e — 80-¢ rr. Kaxnas u3
pa3paldaTbhiBACMbIX 3KCTICPTHBIX CUCTEM IpeAHa3HaueHa U UCHOJb-
30BAaHUSA B KAKOM-1HOO onpenesicHHOH NpPEeIMETHON OONacTu C UENBIO
3AMEHB! JKCIIEpTA-4YE€A0BEKA, IPUYEM KAadyeCTBO pPELICHUN, NMpUHUMae-
MBIX C €€ MOMOUIbI, JOLKHO MPEBOCXOAUTh KAaYye€CTBO PEILUCHUM KBa-
JuuuupoBaHHOro creuyuanucra. OHM 0a3UpPYIOTCA HA COCpeNoTOoYE-
HHUU MAaKCMMQIBHO BO3MOXHOI'O KOJMYECTBa (pOpM M IBPUCTHUECKMUX
3HaHAHU OT Haubosice KBATU(PUIHUPOBAHHBIX CHEUHAIMCTOB B KOH-
KPETHOH 0671aCTH MNpHUMEHEHHS C IIOCACOVIOUIHM HCIOJB30BAHUEM
9TUX 3HAHUW IPU pelleHUH TEeX XE NpodieM, ¢ KOTOPBIMU OOBIYHO
CTaANKMBAIOTCA B JaHHOU oOnacTH crneuuanucrsl. CylieCTBEHHBIM OT-
JIMYUEM PA3BUTBIX 3KCIIEPTHBIX CHCTEM OT OOBIYHBIX KOMITLIOTEPHBIX,
UCIIONB3YEMBIX UIS IONACPXKH TMPUHUMAaEMBIX PEIIEHUH, SBIACTCS
TAKOH 3JIEMEHT MCKYCCTBEHHOIO MHTELICKTAa, KaK CIIOCOOHOCTb K Ca-
MOODYYEHMUIO.

HUcnonb3oBanue COBOKYITHOCTH (OPMAIBHBIX H 3BPUCTHUYECKHUX
3HaHMH U OTKa3 OT (popMalbHBIX AITOPUTMOB, BeCbMa YCJIOBHO OTpa-
KAMMAX MHOrooOpasue mnyreid pelieHuss KOHKPETHBIX NpobieM, NOBHI-
INAIOT AAEKBATHOCTL INEHCTBHI pacCMAaTpUBAaEMBIX CHUCTEM pEATbHEIM
YCIOBHUSIM IO CPABHEHHUIO ¢ OOBIMHBIMH. OIHOBPEMEHHO MOABISAETCA
BO3MOXHOCTE ONEPaTHBHON nepepaboTKH OonbwIoro ob6weMa HMHGOP-
MAaLUY, KOTOpasi 3aTPyAHMUTEJbHA (MHOIIA HEBO3MOXHA) [UIST 3KCHEp-
Ta-yenopeka. IIpaxTuyeckoe MCIIOJb30BAaHUE TAKMX CUCTEM BBITJISAUT
B BHIE aKTHBHOIO YE€JOBEKO-MAIIMHHOrO guanora (WHTEpaKTUBHBIA
pEeXHM), B IPOLIECCE KOTOPOTrO HE TOJBKO YEJOBEK 3aJaeT BOMPOCH!
MallyHe, HO ¥ HaobopoT. KpoMme TOro, nmonb3oBaTeNbh NPU XENAHUU
MOXET BBISICHUTHL IPHYHHY HPHHATUS TOr0 WIM HHOrO peuIeHUd,
T. €., HE BHHUKAs B CYTh IIpOrpaMMHOro obecneyeHUs!, NONYYUTbL OOL-
SICHEHME JeHUCTBUI MauIMHBI TIpH OOOCHOBAHUH pE3YJbTaTa pELUeHHUS.
Hekoropeie u3 pa3paboTOK CaMM pacHoO3HAlOT, KOIJa IT0Jb30BATENIO
TpebyeTcsi mnoMoillb. Ha IpakTHKe HCNojab3yeTcsi KOPpeKTUpyollas
rnpoueaypa aasl onpencyjeHHUs1 CTEIEHU MOOCTOBEPHOCTHM KaXIOro Iio-
TEHUHANBHOIO pelIecHUs C TEeM, YTOOBI OTCeKaTh HEINPAaBWIbHLIE pe-
IICHUST U OCTaBJISATH JONYCTUMBIE,
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OCHOBOM (QYHKIIMOHHMPOBAHUS 3THX CHUCTEM sABIdeTCcs 0a3a 3HA-
nit. B omnmmyue ot 6a3 JaHHBIX, ABAAIOWIMUXCS MHOOPMALMOHHBIM
DECTICYCHUEM TPAaAMIIMOHHBIX CHUCTEM, OHA COAEPXUT IBE IPYMHIIbI
HaHUHK: OeKIapatHBHYIO ((akThl O KOHKPETHOH NPUKIAAHOH obiac-
) K TIPOUEAYPHYIO (3BPHCTHYCCKME METOAbl WM MpaBwia A pe-
ICHUS 3aJ1a4, B T. Y. BLIpAOOTKM rumore3, oOpaboTKH UHPOpMAIIUH

JIOTMKHM TI0JlydeHUst BbiBoJa). KpoMe ©0a3bl 3HAHMII B HEe BBOMIST:
JLIKOBBIM MNpoueccop Wisi OOLIEHUSA IMONMb30BATEIA HA MOHITHOM JUIS
Cro s13bIKE€; NPOMEXYTOUYHBIM Oydep I XpaHEHHs NPCABAPHTENb-
bIX [MIIOTE3 M PpPeE3yabTaToOB, K KOTOPBIM CHUCTEMa IIPUXOOMT BO
peMsl pelICHHUs 3amayd; OJIOK YIpaBICHUS MpaBWIaMu, IpeoHa3Ha-
CHHBIA 11151 BhIOOpa IpaBWMjIa BBINIOJHEHHMS TOrO WM HHOIO HEHCT-
151, MWHTEPIIPETATOp MpaBWI, OPUEHTHUPOBAHHBIH HAa TIPUMEHEHME
OOTBETCTBYIOLIETO INMpaBUia K KOHKDPETHBIM JaHHBIM; alIapar corjia-
OBAHMS, BBHINOJHSIOMMNA KOPPEXTUPOBOYYKD NPOUEAYPY OLEHKHM A0C-
HYBEPHOCTH ITOTEHILMAJIBHOIO pelleHUs1; OJOK OOOCHOBAaHHMA, OOBSIC-
SIOHIMA OEHCTBUSA 1MOJABL30BATENIO.

Cneuudurka M CIOXHOCTb 3TOTO NMPUBEIA K HEOOXOAHUMOCTH CO-
(AHUS CHICIMANIBHOIO HANpPaBNCHUS IO Ppa3padoTKe 3KCIEPTHLIX CUC-
‘M — knowledge engineering (TexHoJioruss 3HaHWUH). [NIaBHBIMH Npob-
*MaMM 3TOr0 HampapBJ€HUS SBISIOTCS BBOH 3HAHUHA DKCHEPTOB B
HCTEMY Ha OCHOBE 3HaHHMA si3bika DBM u co3maHue CHOXHOIO H
leqrguruUecKoro nporpamMMHoro obecrieyeHus. I[losiBunace HoBas
ITCUHAAJIBHOCTh «TEXHOJOIHUSI 3HAHWH», T. €. HHXCHEP-UHTEPIIPETATOP,
HAIOIIUHA CTPYKTYPY UM NpOorpaMMHOE O0eCnedyeHHUEe pacCMaTPUBACeMbBIX
NCTEM M OJHOBPEMEHHO 3HAKOMBIA € MNPEIMETHBIM COIAEPXAaHUEM
1jlad, YTO IO3BOJSIET OCYLIECTBJISITH €r0 COBMECTHYIO padoTy ¢ 3KC-
CPTOM.

ObnacTth NPHUMEHEHHUS! 3KCIIEPTHBIX CHCTEM pa3HOOOpa3Ha: 3KOHO-
HYECKOE TUIRHUPOBAHHE, ONEPATUBHOEC YIIPABJICHHUE BEPOATHOCTHBIMH
‘*XHOMOTHYECKHUMHU I1polleccaMu (HalnpuMep, MPOU3BOICTBO CTPOMUTEIL-
LIX KOHCTPYKLIMHA M MAaTepHMaIOB M T. 1.), ONEPATUBHOE YIIpaBleHUE
DCANPUSTUEM, TEXHUYECKOE [IUArHOCTUPOBAHHUE, TeO0JIOropa3BeaKa;
V3IMYHBIE BUABI NPOEKTUPOBAHMS, OTJaAKa BHOBb CO3NAHHBIX OOBEK-
8, OOYYEHHE CTYIECHTOB H IIp.

B npaktuke o0cnenoBaHHS W 3KCIEPTHU3bl XWILIX 31aHUHA UCIOJb-
VIOTCS CNECAYIOIUE TEPMUHBIL

e TUATHOCTUKA KOHCTPYKIIHH;

* TEXHUYECKOE 0OCIeI0OBaHUE.

JIMATHOCTHKR KOUCTPYKUHH — OTpacib 3HAHMM, YCTaHABJAMBAlOLLAsI

H3y4Yarollasi TIPU3HAKHM, KOTOpPBLIE CBHAETENBCTBYIOT O HAJIMYUH Oe-
KMo B KOHCTPYKLMSX; ONpeaensionlas TEeXHUYEeCKOe COCTOSIHUE
OHCTPYKIIUHA,; BHISABASAIONIAA MEeCTA HEUCHPaBHOCTHM WIHU OTKa3a, Mpo-
IO3UPYIOLIAsE TEXHHUYECKOE COCTOSIHME KOHCTPYKIIMM, a TaKXe paspa-
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OaTplBarOlIasd METOALI M CPEACTBA HUX OINpeAcicHUs, NPUHLIUIIBEL I10-
CTPOCHUS M OpPraHM3alHMH HMCIIOJIL30BAHUA CHUCTEM NHArHOCTUPOBAHUA

TexHnyeckass JUATHOCTUKA KOHCTPYKLUMH M Y3J0B IIPOBOOUTCA B
[IpoLiecCe IPOU3BOACTBA (MIPH HEOOXOIMMOCTH), 3KCIUTyaTallMH H pe-
MOHTa. Ee wnenb — nopnepXaHUE YCTAHOBJIEHHOrO YPOBHS HAIEXHO-
CTHM KOHCTPYKLIMH, obecrieyeHHe Tpebyemoi OesonacHocTH U »ddex-
THBHOCTH 3KCIUIyaTallUH 30aHMH.

AunarHoctupopanue (MCHBITAHMUSI) TPHU MUCCIEAOBAHUM I[1POLIECCOB
CTapeHHMs, U3HOCA M YCTANOCTH MATEPHAIOB, BLIOOD NapaMeTpoB KOH-
CTPYKLMH, MO3BONAIOIIMX OMNPEIETUTh HX TEXHUYECKOE COCTOSIHHE,
OLICHKY (raKTHYECKMX 3Ha4YeHHMi IMarHOCTHUUYECKHMX TIapaMeTpoB, MO-
CTUTHYTBIX IIPU M3rOTOBJIEHWH, INPOBOAST B OCHOBHOM B jabopartop-
HBIX YCIOBUSIX Ha OTHOCHTEJILHO OIpPaHMYEHHOM 4YHCAEe 006pa3uoB
[Ipy HCHOBLITAHUAX MCHONB3YIOT TECTOBbIE BO3NEHCTBMS HA KOHCTPYK-
LMY, T. €. BO3AEHCTBYIOT HA OOBEKT TOJBLKO [JIA LiEJie THAarHOCTUKMU.

JuarHoCcTHpoBaHHe B IIpollecCe 3KCIUTyaTallMHM OCYLIECTBISETCSH
OpyU pabouyMx BO3ACHCTBUAX BHECHIHMM OCMOTPOM KOHCTPYKUMIA, NubO
IIpU NIOMOLIUYA OUArHOCTHYECKOM anmaparypbl, HAIOLIEA BO3ZMOXHOCTh
U3MEPATL WK KOHTPOJMPOBATL HYXHBIA IMapaMeTp C 33JaHHOH TOY-
HOCTBIO.

CpencrBa TEXHUYECKOTO AHUATHOCTUPOBAHUSI OOECIIEUMBAIOT pa3py-
LAWK  HWIK Hepa3pylalOUIMA KOHTPOAb KOHCTPYKUHWH, KOIda
OlPENCHCHME XAPAKTEDUCTHK U KadecTBa MATepHallOB BHINTONHAIOT Oe3
pa3pyuieHUss KOHCTPYKUMH, JUOO myreM orbopa oOpasua Ha OCHOBE
32aBUCUMOCTH HEKOTOPHIX (PU3IUYECKHUX BEIMYMH OT ONpPEACICHHBIX
CBOUCTB MaTe€pHAJOB. .

s nepexoxa OT M3MepeHUS (DU3MYECKHX BEJIMYHH K HCKOMBIM
rapaMeTpaM, XapaKTepHU3VIOIIMM HMCKOMBIE CBOWCTBA MaTEpUAIOB
KOHCTPYKUHHU, HCIIONB3YIOT TADUPOBOYHEIC 3aBUCHMOCTH, T. €. MPOU3-
BOOSIT HACTPOMKY AMATHOCTHMYECKHUX CPEACTB Ha 00pas3lax ¢ HU3BECT-
HBIMM U II0 BO3MOXHOCTH OJHM3KHMH K KOHTPOJMUPYEMOMY ODBEKTY
CBOUCTBAMH.

Hepaspymralollinii KOHTpPOJAb IPH 3KCIUIyaTallMM 30aHHIl B 3aBU-
CMMOCTH OT (PM3HMUECKHUX SIBICHHUMA, IOJIOXEHHBIX B €0 OCHOBY, I10-
pasiaeiasieTcsi Ha CIACAYIOLIHEe OCHOBHBIE BHIbI: ,-

e MEXaHUYECKHUH — Ofpelie/IeHUE HIPOYHOCTH OETOHAa CTPOMTENIb-’
HbIX KOHCTPYKUHUH METOAOM YIIPYIrOro OTCKOKA;

e MATHUTHBIA — ONpeNe/ICHUE TOJLIMHBI NH3JICKTPHUYECKUX, JIaKO-
KPacCOYHLIX IMOKPBITUA Ha METAIIHMYECKHX KOHCTPYKLMAX METOIOM
MATHUTHOM NPOHHUIIAEMOCTH,;

e JIEKTPUYECKHIA — ONpENecJeHHE CIUIOLIHOCTH JIAKOKPACOYHBIX;
MOKPBITHH HAa METALUIMYECKMX KOHCTPYKLMAX SJEKTPOMCKPOBBIM Me-
TOZIOM;
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* BUXPETOKOBBLIM — ONpenesicHUe TOJNIIMHbBI 3alllUTHBIX METAIN-
I(CCKUX TIOKPBITUA Ha METAUIMYECKUX KOHCTPYKUHMSIX METOIOM MpoO-
NCAMIETO M3JIYYEHHS;

* PAIUOBOJHOBBIA — ONpEAeNIEHHEe BJIAXHOCTH KAaMEHHBIX CTEH
BY-Baaromepamu;

* TCIUIOBOM — OMNpEICCHUE TEMIIEpaTypPhl NMOBEPXHOCTH Orpaxia-
OIIAX KOHCTPYKUMH ITMPOMETPHUYECKUM METONIOM;

e OIITUYECKUNA — OINpPEAC/ICHNE HANpPAXEHUA B KOHCTPYKUMSAX C
[OMOIIBIO TMOJSAPU3ALUOHHBIX JaTYUKOB;

e pagdallMOHHBIA — KOHTPOJIL KayeCTBa CBApPKH BLIITYCKOB apMa-
IVPBL B Y37aX KOHCTPYKIMH pajivorpayuuecKMM METOLOM;

* AKYCTHYECKMH — KOHTPOJIb MOBPEXIAEHUN KOHCTPYKLIHI aKyCTH-
| 0-3MUCCHOHHBLIM METOIOM,;

e TIDOHMKAIOUIMMHU BEUIECTBAMU — KOHTPOJIb ITOBPEXIECHUSA Jiepe-
SIHHBIX KOHCTPYKIMM JNTIOMHUHECHEHTHBIM METOIOM.

MeToapl KaXAoro BUJIAa Hepa3pyllalllero KOHTPOJS KiIacCUDUIIH-
OVIOT TI0 CJICAYIOIUMM TIPU3HAKaAM: XapakKTepy B3aMMOICHCTBUA (DU3U-
I'CKHX TIOJIEl C KOHTPOJMPYEMBIM MAaTepHaJioOM KOHCTPYKUMH; Iep-
HYUHBIM  HWH(pOPMATUBHBIM  [apaMerpaM; crnocobaM MOJYyYeHHUs
ICPBUYHOW MHGOpMauUH. Pa3BUTHE HepaspylIAOLIMX METOIOB KOHT-
IS CBSI3@HO € HAOCTMXXEHMSIMM B 00JacTHM NPHUKIANHOA (PH3HKH,
' 13BUTHEM (YHIAMEHTANbHBIX HMCCACAOBAHMI B 0O0JIACTH 3MEKTPOHHM-
H, QU3HUKH TBEpAOro Tena, GUIMKU DJIEMEHTApHBIX 4YacTUll U [p.

[TpuMeHeHHe METOHOB Hepas3pyUIaloIEero KOHTPOIA MPH JUarHoc-
MKE€ KOHCTPYKUMHA M 3JIEMEHTOB naecT OOJblIME IpeuMyuiecTsBa II0
DABHEHHIO C TPAAMLIMOHHBIMM BH3YAJIbHBIMHA H J1ab0OPATOPHBIMU Me-
'0JlIAMUA  MCIIBITAHMST NPOO: BO MHOTHX ClyyasiX IO3BONAET ITOJIYYHTH
0JIee JOCTOBEPHYIO MH(POPMALMIO O TEXHUYECKOM COCTOSIHHMH M B TO
+¢ BpeMsI MHOTOKDATHO IIOBTOPSThL M3MEPEHHUS NIO00ro Irapamerpa,
IIPOU3BOJAMTD M3MEPEHUsI B MAcCe MaTepvala KOHTPOJIMPYEMOTo O0b-
h1d, TOBBICUTH OIICPATHBHOCTb MONYYEHUS WHQPOPMALMU O TEXHHU-
('CKOM COCTOSIHMM KOHTPOJMPYEMOM KOHCTPYKIIMH, CHH3UTb TpylIO-
MKOCTh TIPOBENEHMS] M3MEPEHMH, Ioay4Yarh WHGOpMaUHIoO B BHIE,
IPUFOJHOM JUIA HEMOoCpeACTBEHHOro BBoja B DBM.

JdanpHelillee pazBUTHE JUATHOCTUKM CBA3AHO C pa3pabOTKON amar-
IOCTUYECKOM MOIENU 3[aHUA B LEJIOM, a TaKKe IrOpUTMa Herpe-
'LIBHOTO IHMAarHOCTUPOBAHMS 3KCIUIYaTHPYEMBIX KOHCTPYKLHMH C COOT-
CICTBYIOIUHM  TIPOTPAMMHBIM W  MAaTepHANbHBIM  OOCCIIEYCHUEM
OPAOOTKM  AUMArHOCTUYECKON HHGQOpMAMA H TIPHHATHA pELUCHUA,
( 11IPABJICHHOIO HA HOBBIICHUE HAICXHOCTH KOHCTPYKIIUM,

OCHOBBI TaKMX OMArHOCTHYECKHUX CHCTEM 3JIOXEHEBI B JUCHETYED-
CRHX CTIYXKO0aX XMIMIMHOTO XO34MCTBa, OCYWIECTBIISTIOUIMX HEIPEPHIB-
MM KOHTPOJNbL (PYHKIIMOHMPOBAHHMS psilla 3JIEMEHTOB HHXEHEPHOTO
nOHOPYIOBAHUSL M MCIIPABHOCTH KOHCTPYKHUH MU 3JIEMEHTOB 3JaHUM U
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COOpYXeHUN. KOHTpONMpyeMBIMU NapaMeTpamMu SABISIOTCA: TepeMe
[IEHAS HECYIIMX KOHCTPYKUMMA 3/IaHUM, SKCINyaTUPYeMBIX Ha TEppu
TOPUSX; TMOBPEXACHUA CTPOMTEABHBIX KOHCTPYKIIMH OrHEM; YPOBEH
BOIIbl B TEXHHYECKUX MOAMNOABAX 3MaHHM; KOHLEHTpalUUA ra3oB B T10
MELICHUSIX U T. L.

Texnuyeckoe obGcaenoanne (TO) — npouecc onpeneneHUst (KOHT
POJIb) TEXHUYECKOrO COCTOSTHUASA 3KCILIYATUPYEMOTO 3[1dHUA WIH COOpY
KEHUST WM UX 2JIeMeHTOB. Paznnyalor cienyrouyde BULUbl TO: HHCTPY:
MEHTAIBHMW [IPUEMOUHBIA KOHTPOJbL 3aKOHUYEHHOIO CTPOUTEALCTBOA
WIH KAaMUTAIbHO OTPEMOHTHPOBAHHOIO, a TaK K€ PEeKOHCTPYHMPOBAH
HOrO 30aHKUA WAWU COOPYXCHUS, MHCTPYMEHTANLHBIN KOHTPOAbL TEXHU-
YECKOTO COCTOSHUSI CTPOUTEJIBHBIX KOHCTPYKUMH H MHXEHEepPHOro 06o-
PYIOBAHUS TIepel TEKYILIMM PEMOHTOM 3[MaHUS WM coopyxenus; TG
XKWIbIX 30aHUW JUIS 1TOCTAHOBKM HA TUIAHOBBLIM KAIUTAIBHBIA PEMOHT
MOJIEPHHU3ALUMIO WM PEeKOHCTPYKLUIO;, TO XUNBIX 30aHUA U COOopyxXe-
HHH TIpH NOBPEXKACHUSIX KOHCTPYKIMI M aBapusiX B IIPOLECCE 3KCIH-
JlyaTaliuu.

B cocraB paGoT 10 TEXHHUYECKOMY OOCIENOBAHMIO 3MAHUH BXOIAT:
OTIpele/ICHUE HEenu; MOoNyYeHHEe HCXOOHLIX HAaHHLIX OT 3aKa3yuka; 00-
uiee TO; nmeranpbHoe TO; cocraBleHHE TEXHHYECKOIO 3aKIIIOYEHHSI.
[IockONbKY Onsl KOHTPONIS HWCIIPABHOCTH, PafOTOCMOCOOHOCTH WM
HOPMAaJIbHOTO (DYHKUUMOHHMPOBAHHS 3HaHMs MHXEHEPHOIO COOpPYXEHUS
WK €0 3JIEMEHTOB HEOQOXOAUMO 3HAHKE €ro (aKTHUYECKOrO TeXHUYE-
CKOr0 COCTOSIHHUSI, OHO BCErAQ COMECPXKHUT JUaAzHOCMUKY KOHCMPYKUUU.

1.2.2. MeTtoabl n TpeboraHua NpoBefeHUA AUArHOCTUKMU
KOHCTPYKLHMA 303aHUIA U COOPYXEHNNA

B ofumiem Byage MOXHO BBIACAWUTH YETHIPE IFPyMNIIbI METOJOB Pacio-
3HAHUA, UCTIONBL3YEMbIE B TEXHUYECKON AMATHOCTUKE: BEPOATHOCTHBHIE
M CTAaTUCTHUYECCKUX PCLICHMH; Pa3feicHNS B NPOCTPAHCTBE IPU3HAKOB;
METPUYECKHE W JIOTHYECKHME. |

[Ipy 3TOM CTaBUTCS LENLIO IMONYYUTH CACAYIOUIUE PE3YALTATHI:

¢ KOJJMYECTBEHHBIE TMOKA3ATEAHM NapaMeTpOB TEXHHYECKOro COCTO-
SAHUS, PEryIMpyeMBIX HOPMaMHM IIPOCKTHPOBAHMUSA U CTPOUTEALCTBA
(CHull, I'OCT u T n.), ¥ HECOOTBETCTBUSA (HPAKTHYECKHMX XapaKTepH-
CTUK HOPMATHUBHBIM, a TAaKKEe NPUYMUHBI TAKOTO OTKJIOHEHMS,

e [ITapaMeTpUYEeCKMe XapaKTEPUCTUKM TEXHHUYECKOTO COCTOSTHMSA
KOHCTPYKUMH ¥ 3IaHVH.

JvarHocTuka 30aHUit M COOPYXEHHI NOMKHA 00eCleyuTh Moaydye-
HUEe UHOpMAMHA O TEXHUYECKOM COCTOSHAM KOHCTPYKUMMH, BJIEMEH-
TOB, Y3JIOB M CTHIKOB. TexHHMYecKasi HMATHOCTHUKA SABISIETCS OOHUM M3
3IEMEHTOB OOMICH TCOPHM HAAECKHOCTH. Ee KOHKDPETHBIE 3a1ayu CBS-
3aHbl C PAaHHUM OOHApyxeHUeM AedeKTOB U HEUCIIPABHOCTEH KOHCT-
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PDYKIIUH, HUCIIOIL30BAHUEM Ppecypca OIITUMH3ALIMH MPOLECCOB TEXHH-
ICCKOM DKCIUTyaTalluy.

OlieHKA COCTOSSHMSI KOHCTPYKIIMM Ha Pa3jMYHBIX 3TAnax 3KCruiya-
LMY 30AHUAH YCTAHABJAMBACT MPU3HAKKM U IIPUYUHBl TTOBPEXIACHMMN,
1103BOJISICT BBISIBUTH J¢(EKTHBIEC, Ppa3pyllalOLINECd KOHCTPYKLHUH,
OHPEOENIMTh CTENEHb M TPaHUUbI IIOBPEXIEHMH C TEM, YTOOBI CBOE-
HPCMEHHO M KayeCTBEHHO OTPEMOHTHPOBATH MX. B CBSI3M C 3TUM He-
HOXOIMMO OCYILIECTBJISITH KOHTPOJb 32 COCTOSSHUEM 3IdHUA YU HHXKE-
ICPHOTO COOPYXEHHUSl C MPHUEMKH E€ro B 3KCIUTyaTainuio (IpueMOYHbIH

OHTPOJIb) IO BBISIBICHUS AC(HEKTOB Iiepel ITOCTAHOBKOHW Ha KalMTa-
(hHBIM PEMOHT.

CHcTeMa KOHTPOJISI NpeayMaTpHUBaeT CO3NAaHUE METONOB OLCHKHM,
(PHOOPOB H CpPEACTB, MO3BOJAIIHX OINPEACIUTh apaMeTPbl TEXHH-
1:CKOIO COCTOSIHHUSI U UX COOTBETCTBME HOPMATHBHBIM XapaKTEPHCTHU-
aM. JIaHHBIE, TONYYEHHBIE B PE3YJLTATE OLEHKHU COCTOSSHUA KOHCT-
YKUAM SKCIUIYaTMPYEMBIX 3JaHH#, MOIYT CJYXHUTE OCHOBOWH I
NYYIIEHUST Ka4yecTBa CTPOMUTEILCTBA, COBEPINEHCTBOBAHMS METONOB
HO3BEACHUS, UX HAMJIEXAlUEeH 3KCIUIyaTallUd M PEMOHTA.

Hapyinesuss HOpManbHOTO COCTOSSHMS 3JaHMH MOXHO Tpeacra-
iMTh cebe, ¢ omHOM CTOpPOHBI, KaK HapYHICHHUS, HE 3aTparvBarouINe
}CHOBHOM KOHCTPYKTMBHOM CXEMbl 31aHUM (MOBBLIIEHHAS BIAXHOCTbD,
'TAPYHICHUE CBOMCTB MaTepHalioB, IMOBPEXICHHUE OTIHEJIKHM U Ip.), U C
IPYTOM — KaK HapyUIeHHsS OCHOBHOM KOHCTPYKTHBHOU cxeMbl (0caab-
ICHMEe CCYEHMH »BIEeMEeHTOB, AeopMalMM HECYUIMX KOHCTPYKIUH
1 T.A.). DKCIUTYyaTAlMOHHBIA HM3HOC 3JaHHH SBISETCSE B OCHOBHOM
PCIYJBTATOM JUIMTEIBHOIO CUJIOBOTO BO3JICHCTBHUS W BIUAHUS BHEI-
el cpenpl. ITpH NpOEKTUPOBAHWM, KPOME YCIOBHH paboThl, KO3(-
‘DUIIMEHTAaMM YYHMTBIBAIOTCS TAKME ClydyaiHble (AKTOPhI, KaK OTKIO-
ICHUE BBIMTOJIHEHHON B HAType KOHCTPYKUMH OT 3alIPOCKTHPOBAHHOM;
HCCOBMAOCHUE ACHCTBUTEABHOR pPadoTHl KOHCTPYKUHY ¢ YKA3aHUOH B
naCYeTe M CIydailHOe H3MEHEHHE XxapakTepa paboThl KOHCTPYKLHH.

Ecinu OBl 3HaueHUS BceX 3TUX KOOPGUIMEHTOB ObUIM COBEPIUCHHO
LOCTOBEPHBIMH, TO 00JIEe MOJHO obecneynBanach 66l NpeayMOTPEHHAs
IIPOEKTOM JONTOBEYHOCTb 3HAHMA. YTOYHEHHE 3HAYCHUA KaXKIOro Ko-
wpPUIIHEHTAa MOXET OBITh JOCTUTHYTO HAa OCHOBAHUHM HAKOIUICHHBIX
'KCIIEPUMEHTAJIbHBIX M CTaTUCTUYECKHX HAHHBIX.

B mpaxTHike CTPOUTEALHOIO KOMIUIEKCZ HIMPOKO NPUMEHAIOT Ha-
IVPHBIE WM MOMEJBHbIE HMCIIBITAHUS 3JIEMEHTOB KOHCTPYKIIMHM MU
LICJIBIX KOHCTPYKIUMH B pEaIbHBIX YCIOBHAX paboTel. BMecre ¢ TeM,
( TATUCTHYECKHUE NAHHBIE HE MOIYT OBITh B IIOJHOM MEpe HAKOIUICHBI
it CUCTEMATU3UPOBAHbI 0€3 ITPUMEHEHMUS COBPEMEHHBIX MaTeMaThde-
« KWX BBIMHMCJIMTENBHBIX YCTPOHUCTB. B mpollsioM HE ObUIO HEOOXOMHU-
MOCTH B HAKOIUICHMHM 3THX JAHHBIX, TaK KAaK KUPHUYHBIE 3JaHUS
CIPOMJIK CO 3HAYUTEHbHBIMM 33a11aCAMM MPOYHOCTH X OHH HE MCHbI-
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TBIBAJIM Ha ceb€ BIHMAHHS OT CJY4YaWHbIX HArpy3o0K. B Hactoslie
BpeMsl HEOOXOAMMOCTL HAKOIUIEHUS 3KCIUIYaTAlHOHHBIX QaHHBIX
CBCICHUIA O NEPUOOUYHOCTH BHEIIHHX BO3ACUCTBUNA HA 3JaHUE B e
JIOM U ero 3JeMEHTBHl OYCBUIIHA.

OCHOBHBIMH MNapaMETPAMM, TNOMIJIEKALIMMH KOHTPORIO IS IIOX
NEPXAHUS HOPMAJIBHOTO COCTOSTHUSI 30AHUM, ABNAIOTCH:

e 00IIAsT M MECTHAA INMPOYHOCTH KOHCTPYKLHH;

* [IPOCTPAHCTBEHHAasd XECTKOCTb 3MaHHA, OOIUME U MECTHBIC [IE
dopmauuu;

* BJIArOHACHIILICHHAE BJIEMEHTOB KOHCTDPYKIIHH;

e TETUJIOTEXHHUYECKHUE CBOMCTBA OrpaxXIaloUIUX KOHCTPYKIIHMH;

s KOPpPO3MsI METAUIMYECKUX CBSI3CH MEXIy 3JIEeMEHTaMU COOpHEI®
KOHCTPYKUIMH U MHXEHEPHOr0 O0OpYIOBaHHMSA, 4 TaKXE HECYLIMX Me-
TAUTMYECKHUX KOHCTPYKIMH;

* BO3AYXO- M BIAATONPOHULACMOCTL CTBIKOB MEXIOY 3JJIEMEHTaMy
OrpaxXAaloIMX KOHCTPYKUMH (Wi KpYHIHOINAHEABHBIX M KPYNHOOIOY-
HbIX 30aHHI); |

¢ BO3JYyXO~- ¥ BJATONPOHUUACMOCTD MEXAY OKOHHBIMU IpPOEMaMy
A CTCHOBBIMH ITaHEJSIMH.

Onpenensiercss TEXHUIECKOE COCTOSIHHE:

* ONIOPHBIX YacTe! ¥ BEIWUYNHA 3ANCNKH;

¢ XPOBEJIbHBIX TOKPBLITMHA, KapHM30B, OalKoHOB, XenobOB M BO-
NOCTOYHBIX TpyoO;

¢ OTHEJAKM ¢acanoB 3AaHMM;

e GYHIAMEHTOB M TI'MAPOM3OJSILMM CTEH, a TaKXe ACPEBAHHDIX
KOHCTPYKIIMH.

BHIBIAIOTCS TaKXe:

* COCTOsIHME U pabora jaedOpMALMOHHBIX IUBOB;

® COCTOSIHUE H IPABUJIIBHOCTbD MOHTaXa CAHUTAPHO-TEXHHYECKHX,
BNIEKTPOTEXHUYECKHUX U OPYTUX CHCTEM WHXEHEPHOIO 00OpyXOBaHUS,;

* TCIUIOBOM PEXHUM, 3ara30BaHHOCTbL IMOMELUCHUM, BEHTWIALHUAS H
OCBEUICHHOCT.

BaxHbIM BONIPOCOM TEXHHUYECKOM 3KCIUIYaTalLMM 3NaHHUIA SBISETCS
omnpenesieHUe MOMEHTA Hayana KOHTPOAA M €ro MEPUOAUYHOCTH. B
o01ieM BHUIAE 3Ta 33/[aya OTHOCHTCSI HE TOJMBKO K 3JaHHUIO, HO U K CO-
BOKYTIHOCTH 30aHUH M KOHCTPYKUMH (HAanmpuMmep, IMEPUOAUYHOCTD
KOHTPOJA COCTOSIHUs KpoBeJb B JIE3ax unu TtoBapHUIIECTBAX COOCT-
BEHHUKOB XWIb — KOHIOMHHHYMAaX). B 3ToMm ciiyyae B COBOKYIIHO-
CTH DJIEMEHTOB N, Haxogduuxcsl Ha OOCHyXHBaHMH, UMEETCS n
nedeKTHBIX 3eMeHTOB. Torpa orHouieHue n/N eCTb OLIEHKA BEpOSAT-
HOCTY HOSBJIEHHUS AePEKTHOrO 3JIeMEHTa

n/N=Psg<t<t,)= [F@O)dt (1.19)
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ECIU TIPEenIooXUTh, YTO CYLIECTBYET HEKOTOPHIM IIPOTrHO3HUPYIO-
IMH MapaMeTp, KpUTHUYECKHE 3HAYEHUSI KOTOPOrO IpelBellaloT OTKa3,
1 MMEIOIIMH pacipelesieHUe IUIOTHOCTH BEPOSITHOCTH, OITMCHIBAEMOE
byHKUMeH f,(#) (1, — YHUCIO 3JIEMEHTOB, HOCTHTAIOIMX KPUTHYECKOIO

HAYeHHUSA ITOTO NnapaMeTpa K MOMEHTY T), TO

m/N=R(to<1<t,)= | A0S (1.20)

an, = NP, - (1.21)

Ha puc. 1.6 npencrasieHsl B 001IeM BUJE KPHUBBIE pacIIpeneICHUS
I1HAYEHUH TTPOrHO3MPYeMOro napamerpa f,(f) 1 OTKasza aneMeHTa f,(1).

IIpu nposeneHun o6CHeIOBaHHA OO MOMEHTA T)y OTKAa3bl HEJb3s
wIgBUTh. IlenecooGpa3HO Hayath KOHTPOJB CO BPEMEHM Ty;. JHaye-
iHe OTpe3Ka BPEMEHH 1, 3aBUCUT OT TPYHOEMKOCTH KOHTDOJS M pe-
JOHTA M KOJIMYECTBAa PEMOHTHPYEMBIX 3JIeMEHTOB. Havamo BTOpOTO
)CMOTpa IIOCJI€ YCTpaHeHHMA Ne(dEeKTOB CleAyeT HayMHaTh HE C MO-
{CHTa BPEMEHH Ty;, 4 HECKOJIBKO PaHbIIE HAa BPEMS 1,, HeoOXxoqumoe
1] pEMOHTAa 3JIEMEHTOB.

Haubonee MOMHYIO OUEHKY ITOBEJCHUS 3KCIUIyaTHPYEMBIX 30aHHUIA
LI0T KOMIUIEKCHBIC HATYPDHBIE HCCIAeNOBAaHMS, KOTOpbIe MOXHO pa3-
¢JIMTh HA [OBa THIIA:

e HATypHBIC HCIBITAHUS HANPSIKEHHO-Ie(HOPMHUPOBAHHOIO COCTOS-
1111 KOHCTPYKTHBHOM CHCTEMBI 3MaHHS B PA3/IMYHBIX YCJIOBHSAX H Ha-
VPHBIE HCCJICIOBAHHUSI €€ COCTOSTHMS;

e paboTa OTHOEJILHBIX HECYIIHX M OrpPaXIalluX KOHCTPYKLIMH
AHHAL.

B 3THX HMCCIeTOBaHUSIX MCMOJIb3YIOTCI HOBBIE M COBEPIIEHCTBYIOT-
' CYLIECTBYIOLLIME METOIMKH OOCIeNOoBaHMSA 3SKCIUIyaTMPYEMbIX 31a-
11, pa3pabaThIBAIOTCA OCHOBBI HOBBIX TEXHHYECKHX CPEICTB M CIIO-

&) GG
f](To)
.fl(ru)
i’ u c. 1.6. OnpenencHue BpeMeHH !
Hauana ¥ MEPUOIMYHOCTH KOHTPOJS I
KOHCTPYKIUH: ;
11 MOMEHT TIpOBEJEHHA TICPBONO KQOHTPO- 4
W T{3 — MOMCHT np;(?;ﬁcnm BTOPOIO KOHT- 0 Tio T T Ty Ty M, M,
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COOOB HCCIeNOBaHUS, HaNpuMep, QOTorpaMMeTpHHn JacopMauui
KOHCTPYKLIMH, rpap0aHAIMTHYECKHMX METON0B KOHTpoNst aedopMalnid
TCH3IOMETPUPOBAHUS], UCTUPACMOCTH KOHCTPYKHUEK U Op.

OpHako npobieMa KOMIUIEKCHOH OLEHKM KA4eCTBA H Haﬂe)KHOCTH
3JAHUA BKIIOYAET B C€0S KPOME KOJMYECTBEHHBIX I1apaMeTpOB, H3ME-
DAEMBIX PACYETHBIMM TEXHMKO-DKOHOMMYCCKMMMU TIOKA3ZATCIAMHM, ¥
KauYeCTBEHHYIO OLEHKY, OIPECAENSIEMYIO pe3yakraTaMHd TBOPYECKOM Je-
ATENBbHOCTH 4YE€I0OBEKAa M XApaKTEPU3YEMYIO JIMIIbL CIIOBECHBIM OITMCA-
HueM. [ToHATHO, YTO MOCHEAHSISI B CWIY CYOBEKTMBHOCTH M HEYETKO-
CTH (QOPMYIHPOBOK 00n€e KOHKPETHO MOXET ObITh HCIIONb30BAHA
HE JUIS OLIEHKHM IIPOMEXYTOYHBIX COCTOSSHUM KOHCTPYKIIMH 3HaHUS.
a JU1si TOJSIPHBIX COCTOSAHUMM: HOPMAIBHOIO 32KCIUIYaTAlMOHHOTO W
aBapUHHOTO.

sl OUeHKM KadecTBa XWIMILA MOXHO MCIOJIb30BAaTh METONUKY
IEPEBOA CIOBECHOIO ONMMCAHUSI B KOJHMYECTBEHHOE BBIPAXEHHE HA
OCHOBE OLIEHKM OOBEKTa IPM3HAKAMH, UMCIOUMMM Tapy MPOTHBOIO-
JIOXHBIX (OUNONSIPHBIX) XapaKTePUCTHK (HanmpuMep, NMPOCTO — CJIIOXKHO,
ya0OHO — HeyAOoOHO, TapMOHMYHO — MEXAHMCTHYHO H T. I.). Kaxnan
TaKass TMapa XapaKTepUCTUK HUMEET W IPOMEXYTOYHBIE 3HAYCHUS,

MMOJYEPKMBAIOIME MEDPBl HMX TNPOSBICHMA, ¥ MOXET OBITH I103TOMY

NpeACTABJIICHA B BHUAE CHAPEHHOM IIKAaMbl OGa/UILHBIX OLEHOK, 4YTO MO-
3BOJIACT OJHO3HAYHO ONPEACHITE NOJOXMTENbHLIC WM OTPpHUATENbHLIC
3HAYCHHUS XAPAKTCPUCTUKM M YCTAHABIMBATH UX OTHOCHUTEIBHYIO KOJIM-
YECTBEHHYIO BCJIIMUMHY B VCJIOBHOM JIHMAITa3oHe.

IIpuMep olleHKM Xuauiua IpuBeneH B Tadn. 1.1.

Taonuuma 1.1. OueHka KagecTsa XKWIHIIA

Ixana onexnox
XapaKTepucTHKA XapakTepuCcTHKA
S514] 3 2 1 1 2 3 4 5
YnobHo * Heyno6xo
PanmoHanbsHO * HepaunoHanbHO
EcrecTtBeHHO * [IpuHyxaeHHO
IIpocTopHo * 3arecHeHHO
[Ipocto * CnoxHo

C y4eTOM 3HAaYMMOCTH KAaXIOro ITOKA3aTeNs MOXET ObITh IOnyde-
Ha (GOpManu30BaHHAs OIEHKa FOKalzaTesel, KOTopasi HeXoCTynHa Me-
TOJaM KBaHTH(HKALIMH.

IIpu aHanmu3e MPHYHH aBapuil COOPYXEHHH pPEKOMEHAYETCSt MCIIO-

b30BaTh pPAI CTAHOAPTHBHIX OMHUCAHUH METONOB IPOEKTHPOBAHHA M
CTPOHUTENBCTRA:

la — Harpy3ku, NIPHHSTHIE TIPH IIPOCKTHPOBAHHHM, XOPOIIO COOT-
BETCTBYIOT PEaJIbHBIM Harpy3KaM;
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10 — nr00OBIE U3IMEHEHUS B BEJIMYHWHAX IPHHATHIX NapaMeTpOB XO
pOIIO YYTCHBI;

2a — pacyeTHasd MOAENb XOPOIIO MPEACTABIAECT NOBEACHUE pealb
HBIX KOHCTPYKUMI IIPU YCIOBUM COOJIIONEHUS €€ MPH CTPOUTCHLCTBE;

20 — KOJIMYECTBO M KayecTBO MHPOpMAUMH 00 aHaJIOTUYHBL
KOHCTPYKLHAX M 3JaHUAX, MMEIOLUCHCH B PaCHOPSXEHUH MPOEKTH
POBIIUKOB, SIBIISIOTCA AOCTATOYHBIMM;

3a — UMEIOIAsACa HHQPOpPMauusi OTHOCHUTEILHO BEPOSAATHOCTHA BO3
HAKHOBEHHUSI CIAY4YailHBIX OMAacCHOCTEH (3EMJICTPACEHHUE, B3PBIBBI |
| M.) SABJASIETCH NOCTATOYHOM;

30 — KOHCTPYKUMM K 3THM SBJCHMSIM YYBCTBHUTEJILHDBI;

4a — maTepHaibl, IpeaHa3Ha4YeHHbIe IS MCIIOJIb30BAHUA B COODY
AEHUH, XOPOIIO ONPOOOBAHLI M KMCIBITAHH B AHAJIOTMYHBIX 3JAHUSX;

46 — B pacyeTrax YUYTEHBI BCE BO3MOXHBIE HM3MCHCHHA, KOTOPHI
MOTYT BO3HHMKHYTb B MaTepHajaX KOHCTPYKLIMIHA;

4B — (popMa KOHCTPYKLMII XOpoOLIO anpoOMpoBaHAa M HCIILITAHA
( [POUTEIILCTBE;

4r — B BEJIMYMHAX OCHOBHBIX NAapaMeTPOB, ONpEIeIOIMUX HOPM
KROHCTPYKLIUM, HET CTYIIEHYAaThlX M3MEHEHHMH II0 CPaBHECHUIO C M3BE
¢ IHBIMM 3KCILJIYaTUPYEMBIMH KOHCTPYKUHSIMHU;

41 — OTCYTCTBYET OIIaCHOCTb TAaKOTO TIOBEICHMUSI KOHCTPYKLIMHM
KhOTOPOE paHee HMKOTAA HEe ObLIO KPUTHYECKUM U JaHHOWU (opME

hOHCTPYKIIHUMH;
4e — HeT MHGOPMALMHU 0O MCIIONAB30OBAHHBIX MaTepHanax M KOH

( TPYKLIMSIX;

5a — B pacyeTHOM CXeme, NMPHHATOH INPOSKTHPOBIMKAMHUA, BEPOAT
HOCTh OIIMOOK HE3HAYUTEILHA;

56 — NMpOEeKTHPOBUIMKH ONBITHBHI I IIOAO0OHOM paboOTHI;

3B — MEPCOHAN, OCYWIECTBISIIOIMA CTPOUTEABCTBO M IIPHUEMK)
HMEET AOCTATOYHBIA OIILIT;

6a — METONbI CTPOMTENLCTBA (BKJIIOYAS M3TOTOBJICHHE M3IOCAMI
\OpOIIIO OoNpoOOBAHBI U MCITLITAHBI;

60 — KOHCTPYKUMH IO3BOJISIIOT AXOOBIE METOABl MOHTAXKA;

6B — BEPOSATHOCTb CTPOMTENILHBIX OIMHUOOK HE3HAYMTEIIbHA;

6r — MOIPSNYMK SIBISIETCS] ONBITHBIM JUISL JAHHOIO CTPOMTEJIBLCTBA

DKCIiepTHass OLECHKA aBapUil MO I3TUM OIIMCAHUSAM HOIOJHSETC!
VKA3aHUSIMM O CTEIeHH YBEPEHHOCTH B TIPaBAMBOCTA H BaXHOCTI
VIBEPXIEHUS, IJIs1 YETO YKA3bIBAIOTCS ABAa U3 CJACAYIOLIMX ONMCAHWIA:

1. OueHb GonplIast yBepeHHOCTE A. O4eHb HEOONBIIOE 3HAYECHUE

2. bonbinasi yBEpeHHOCTD b. Hebonwmoe 3Hayenue

3. CpenHsisi yBepEeHHOCTb B. Cpeanee 3nadeHue

4. Cnabass yBepeHHOCTD I. bonpiioe 3HaYcHUE

5. OyeHr cnabas ysepeHHOCTh JI. OueHs GONbLIOE 3HAYEHHUE

a



TakuM 00pa3zoM, MOABNAOTCH NapaMeTpsl pa3pyuleHUsT KOHCTPYK!
UM, aHAJIM3 KOTOPBIX IPOBOAUTCS C ITOMOIBIO HEYETKUX MHOXECTB.

Otciona crieayet, YTO KOMJIEKCHO-CTaTHCTHYECKHUIT METOI KOHTPOJIS
HaIEeXHOCTH 3KCIUIYaTHPYeMbIX 31aHUH OCHOBAH HA OLUEHKE PACYETHBIX
rokKasarejieid HaJeXXHOCTH M aHANM3€ HeNapaMeTpUYECCKHMX XapakKTepH-
CTUK. ba3oil 3Toro KOHTPOJA SIBJISIETCS MOJPOOHOE OOCIEA0BAHHUE XM~
JIBIX 3HAHUH B LENOM Y OTACABHBIX KOHCTPYKUIUM, KOHTPOJIb X TEXHHU-
YECKOro COCTOSIHUSA, M3YyYCHHE MOBPEXICHUH, H3HOCA, AchekToB U
HEHCITPABHOCTEH.

Cpean CyOBEKTHMBHBIX OLEHOK TEXHHYECKOrO COCTOSIHMS CIEAYET
otMeTUTh ouleHKY OBBEMA noBpexneHuit (megeKToB), KOTOpPbIH B
OONMBUIMHCTBE CAY4YaeB BhIpPaXaercd B IIPOLEHTAX OT o0uwero odnema
(rUIo11aAu) KOHCTPYKIIMH.

ITO HEOOXOHMMO IIPK onpedeacHUHN (DHU3NYECKOro H3HOCA, MOHU-
TOPUHIC TEXHNYECKOTO COCTOSIHMS, OCMOTpax 3JaHui.

B CBSI3M ¢ 3THM BaXHBIM 3JEMEHTOM TEXHOJOTHMMU OMATHOCTHKHM
KoHcTpykumnii spnsercad oueHka JOCTOBEPHOCTMHM pesynrraTtoB
obcienosanust. Ilpy 3TOM HOMXKHBI NPUHHUMATLCS BO BHHMAHHME pas-.
JUYHBIE (aKTOPBI M YCJIOBHSA, BIMSIOIIME Ha TOYHOCTh OlLEHOK. B
3TOM pacuere YUHTBHIBAIOTCH: 3

o xpanudukaumus cneunanucros — P, = 0,99 — 0,97;

® OIPAHHUYEHHOCTh JOCTYNa K OOCIE€IOBAaHHUIO KOHCTPYKUHH, Y3-
JIoB, noMmeuleHuii U T. A.— B = 0,99—-0,95;

¢ CC30HHBIC OrpaHudeHus — P; = 0,98 — 0,944;

e TOYHOCTb M3MepeHust — P, =0,99 — 0,98 u T 1.

O61asi 1OCTOBEPHOCTb COCTaBJSET

P, =RBPE,..

Llenecoobpa3Ho B TEXHHUECKOM 3aJlaHMM Ha BBINIOJHEHHE OOcCIe-
JOBAHUA YKA3bIBATh HEOOXOAUMYIO HOCTOBEPHOCTH B 3aBUCHMOCTH OT
LEAY OUATHOCTHKH.

B TexHUYECKOM 3aKIIOYEHHMHM HOJDKHA ObITh MOATBEPXKIEHA HOCTO-
BEPHOCTL 0OCIENOBAaHMS, TOANUMCAHHASA PYKOBOAWUTENEM padoT.

YenenmiHoe ¥ AOCTOBEpHOE OOCIEHOBAHHME 3HAHHIT OCHOBBIBAETCA
[NaBHBIM 00pa3oM Ha MPodeCcCHOHANBHOW MOATOTOBICHHOCTH U ONBI-
T€ CHEUMANMCTOR, BHIMONHSIOWMX 3KciiepTudy. MMuU oOBIYHO Hakan-
JINBAKOTCSI 3HAHMs 10 YETLIPEM HalpPaBJACHUAM:

* HOPMBI IIPOEKTUPOBAHMS, CTPOUTENBCTBA U COLEPXAHUS XKHUIIBIX
30aHUM M OCHOBHBIE HOPMATHBHBIC M METOOAMYECKUE NOKYMEHTBHI, MC-
[OJIb3yeMbIe MPU B3KCHEPTHU3C 3mMaHUi (Ipuwiox. 1);

* TCXHUUYECKHE PEIUEHUA Y3N0B KOHCTPYKUUH, KOHCTPYKTUBHBIX
CXeM 30aHMK (cM. 1. 2);
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e «TUITOBLIC» ITOBPEXIACHUA, NEePEeKThI KOHCTPYKUMHA. OKONo 959
OTKAa30B KOHCTPYKUMH MOCTOSHHO NMOBTOpsIOTCS. [lepedeHb Xapakrep
HBIX TIOBPEXICHHMH H JAcHOpMAUMHA CTPOMUTEJBHBIX KOHCTPYKUM
(npuinox. 2 u 3);

e METOIBI M CPEACTBA KOHTPOJS, TEXHOJOTHSI M3MepeHUH. OCHOB
Hble METOObl U CPEACTBA M3MEPEHUS KOHCTPYKUMH M CHUCTEM >KHIBI
3MaHUA (IpUIoX. 4).

B coBpeMeHHBIX ycaoBHUsIX cOOp, aHaJIMU3, XpaHEHHE TaKOW HMH
(bopMalLlUM HECKOJBKO O0JIEr4aroTcss HCIIOJAb30BAHMEM KOMIBIOTEPO
M HMHTEPHETA.

O06cnenoBaHnEe CTPOMTEIBHBIX KOHCTPYKLMH BBIMOJAHAKOT KBajiH
(PMIMPOBAHHBIC I'PYNIBLl WHXECHEPHO-TEXHHYECKHX PaOOTHHUKOB, CIIE
[[MAJIbHO MOJTOTOBJIEHHBIX M OCHAllIECHHBbIX HEOOXOOUMBIMU CpENCTBa
MU HU3MEPEHHMH M HMCHOBITATCIBHBIM O0OpYIOBaHHEM. Takue TIpyIlil
MOTYT MMETh YYpEeXJCHHUSA U OpraHu3aliMid HE3aBHUCHUMO OT (pOopM cob
CTBEHHOCTM H TOAYMHEHHOCTH, MOJYYUBIIME B YCTAHOBICHHOM IIO
pSAOKE TIpaBO Ha 3aHSATHE YKAa3aHHBLIM BUIOM JesSiTCILHOCTH.

IIpMKa3oM MO OpraHM3alUH 3aKPEIUISTIOTCA JIMLA, UMEIOLIHUE IIpa
BO OBITb PYKOBOIMTEASMH M OTBETCTBCHHBIMM HCIIOJHUTEIAMH pabo
(Co cTaxeM 00CHelOoBaHMsA 3HAHUHM M COOPYXCHHH HaHHOTO THUMA H
meHee 10 ner).

CocraB rpynibl, 00CnenylIel KOHKPETHLIA OOBEKT, ONpeacsscT
Cd BUIOM H OOBEMOM BBINNOJHEHHBLIX PAbOT M MOXET OBITb pazyivy
HbIM IIO KOJHMYECTBY, HO BO BCEX CAYy4asiX HE MEHee TpeX 4YeJOBeK.

Jns nposeneHva oOOCNEIOBAHMS. M COINIACOBAHUA TPUHUMACMEI
reXHHIYECKHUX pelueHHI K OCHOBHOM TIpYNINEe MOIYT IIPHUBICKAThHC:
[IPEACTABUTEIN CHYXO 3aKa34yMKa, a TAKKEe NPEACTABUTCIM OpPraHM3a
I1MM, BBIIOJIHABIIMX IPOCKTUPOBAHHUE M CTPOUTEJLCTBO OOBEKTA.

IIpy mnpoBegeHUM 0OCIEOOBAHMUS CTPOMTENBHBIX KOHCTPYKLMI
pa3pelacTcsl MCMOJL30BaTh TOJBKO T€ CPEACTBA HM3MEPEHHU M HCIIBI
1aTeJIbHOE O0OpPYIOBAHHE, KOTOPBIE IIPOLUIM [OCYJAPCTBCHHYIO MET
PDOJIOTHYECKYIO IIOBEPKY MM arrectauvid B cooTBeTcTBUM ¢ CTI
8004, CTBh 8003, TOCT 24555.

DKCIUTyaTaliusd M TEXHHMUECKOE OOCIYXHMBAHHE CPESACTB N3MEPEHHI
It UCTIBITATEJIBHOTO O0OpYNOBAHUS HOJXKHBI BBIITOJIHATHCA B COOTBETCT
BUU C TpeOOBAHUSIMM, UITOXEHHBIMH B MX TEXHHUYECKOM OINMCAHHH.

HuanumaropoM npoBeleHHsT 00CJIeAOBAHMA MOIYT BBICTYNATh M
IMYECKHE WIM IOpHINYECKHME JIMLA — OTBETCTBCHHBIH 3a TEXHHYECKO
OOCNY>KMBAHHE, OpraH roCyJapCTBEHHOIO KOHTPOJS 3a TEXHHUYECKM)
COCTOAHHUEM 30aHUM.

Brnageneu 3maHusi 00si3aH 00Ce10BaTh OOBEKT B CPOKH, IIpedIiH
(AHHBIE COOTBETCTBYIOILIMMM HOpMaTUBaMM. 51 opraHM3auvmu yka
W IHHOM paboThLI Bnanesnell 3MaHUS M3L4acT NPHUKa3 (paclopsSXeHUE) I
HPESANIPUSITHIO C YKa3zaHueM OOBEKTOB, IOMIEXKalux oO0CJIeIOBAHUIO
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BUIOB, CPOKOB OOCJIedOBaHHA, JIULl, OTBETCTBEHHLIX 33 OpraHu3alH-
OHHO-TEXHMUYECKOEe obecneyeHue padoTol, MCTOYHUKOB (HHAHCHUPO-
BaHHUA.

OCHOBaHHEM K TIIPOBEICHHUIO OOCACHOBAaHHUS SIBISIETCS [JOTOBOL
MEXIY 3aKa3YMKOM M ITOAPANYUKOM M 33JaHUE Ha BLIMOJIHEHHME PabOT.

IIpenBapuresibHO, Nepen 3aKalOUeHHUEM JOoroBOpa H MOANUCAHHEM
3aaHus, CHENHUATHCTbl HMCIONHUTENS! (C y4acTHMEM IIPEANoJaracMoro
PYKOBOAUTENS paboT) JOXHBI HAa MECTE O3HAKOMUTHLCSA C OOBEKTOM
obcnenoBaHus Wik OLeHKM 00beMOB paboT.

B zagaHum, yTBEpXKICHHOM 3aKa34YHKOM H COTJACOBAHHOM C HC-
IIOJHHUTENIEM, B KPaTKOM (opMe M3IaraeTcsi OCHOBHAS LEb IIPOBCAC-
HUSL OOC/IEOBAHMS, TIPUBOASITCA CPOKHM BBLITONHEHMA pPaboOT.

[To TpeGOBAHHMIO MCIIONHUTENS B JOTOBOPE Ha 3aKa3yMkKa MOTYT
BO3J1araTbCsi paboThl MO 00eCreYeHMUIO JOCTyna K oO0cCJieNyeMbIM 3j1e-
MEHT4M, IO BCKPBITHUIO KOHCTPYKIIMH B HEOOXOAMMBbIX MECTaX, OTPbIBKA
IypdoB, XUMHYECKHH aHalu3 BOIBI, YCTPOMCTBO CTPAXOBOYHBIX ITOXI-
MOCTEH, BpeMeHHBIX KPEIIEHUH M ApYrue BCOoMoraresbHble paboThl.
A BeImosiHeHUsT paboThl (Tlepell €€ HaYyaloM) 3aKa3uMK NPEACTABIASICT
HCIIOJIHUTENIO BCIO NPOCKTHYIO H MCIIOJHHUTEIBHYIO NOKYMCHTALIUU I10
00BEKTY, JaHHbIE O IMPOBEJCHHBIX PEMOHTAX M PEKOHCTPYKLHAX, U3ME-
HEHUS! BO BPEMS TEXHOJOTMYECKMX HArpy30K, BKJIIOYasi MOCHEAHUE CBe-
OeHUA O pasMelllecHWU OOOpYyIOBAHWS M Harpy3kax.

Bnanenen 3maHus o0si3aH B TEYEHHE BCEro CpokKa 3KCIuTyaTaluuu
XpaHHTb TEXHHYECKYIO HOKYMeHTauuo. IIpu yrepe Tex WM HHbIX OO-
KYMEHTOB OHH AOJCKHBI OBITH BOCCTAHOBJICHBI BHaleNIbUCM 3JaHHUS
IIyTeM KOIMPOBaHMsI, OOMEpOB M T. A. Bnamenen HeCeT OTBETCTBEH-
HOCTh 32 IOJHOTY H JOCTOBEPHOCTb HOKYMEHTAUHH, [PEACTABISACMOU
[py1 0OCIEIOBaHHH.

Jpyrue ocobeHHOCTH B3aMMOOTHOIIIEHMH 3aKa34yvKa M MCHOJMHM-
TeJId paboT ONpeaeasiOTCs YCAOBUSIMU JOrOBOpPAa H AEHCTBYIOLUMM 3a-
KOHOIATEJILCTBOM.

1.3. BUAbl, YCNOBUA U OBLUMNA MNMOPKRL 0K
OBCNAEQOBAHUA XWUJIbIX 30AHUN

[Ienbi0 NpoBeASHMS HATYPHBIX OOCHIEIOBAHUI SBISAETCS MONYYEHUE
HOCTOBEPHBIX JJAHHBIX O COCTOSSHUH CTPOUTEABHBIX KOHCTPYKUMMA U UH-
JKEHEPHBIX CHUCTEM M BBISIBJICHHE NPUYHAH, ODYCIOBUBILIMX HaHHOE CO-
croguue. 1o Matepranam oOCIeOBaHMSL NENaeTCa BHIBOL 00 YCHOBUSIX
JadbHEHIIEeH SKCIUTyaTallMM DJIEeMEHTOB 3JaHHS, MEPOIPHUITHSIX [0
obecreYyeHUI0 UX HANEXHOCTH M JOJTOBEYHOCTH JMOO 3aMEHE.

BuISIBNEHUIO MOMUTEXAT:

e N1IE(PEKTHI, CBSI3aHHbIE C HEXOCTATKAMH HOPM TIPOCKTHPOBAHUA M
[IPOCKTHOIO peHICHUS;
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e NE(PEKTBl H3TOTOBJICHHUA HWJIM BO3BCIACHHUA;

o Ne(peKThl MOHTaXa COOPHBIX KOHCTPYKIIHH,

e IIOBPEXICHUS OT ArpeCCHUBHBIX BO3JCHCTBHHA CpElbI;

e MEXaHUYECKHUE MOBPEXACHMSA OT HApyIUCHHMI NpaBWI IKCIUTya-
ralMH;

® [IOBPEXIOEHHUS OT HEIPEAYCMOTPEHHBIX IPOEKTOM CTATHYECKUX U
JIMHAMHUYECKMX BO3IEHCTBUU;

e TOBPEXACHHUS, BbI3BAHHBIC CTUXMAHBIMH OeACTBMAMHU (NOXap,
B3PBIB, 3eMJIETPSICEHUE, HABOJHEHHE MU T A.).

CucTteMa TEXHHYECKOTro OOCHEeNOBaHHMA BKIIIOYACT CACAYIOIUME BH-
bl KOHTPOJSI TEXHHYECKOTIO COCTOSIHMSA B 3aBUCMMOCTH OT 33Jay 00-
CJIEIOBAHMS M Tlepuoja 3KCIUlyaTauuu 3aaHus (puc. 1.7).

1. MHCTpyMEHTABHBIH HPHEMOYHBIM KOHTPOJNb 3aKOHYEHHOIO
CTPOMTEJbCTBA, KAIIUTAIbHO OTPEMOHTHPOBAHHOIO HIH PEKOHCTPYH-
POBAHHOIO 3aHHS MPOBOIAT C LEIbI0 KOMIUIEKCHOM NMPOBEPKH COOT-
HETCTBHUSL TPEOOBAHMAM, TIPEAbSBISEMBIM HOPMATHBHO~TEXHHYECCKOM
JOKYMEHTAUMEH K roToBOMY 3daHMIO. ITpoBepsiioT COOTBETCTBUE BbI-
HOTHEHUS CTPOUTEIbHO-MOHTAXHBIX pador (CMP) nipoekry, TpeboBa-
HUSIM CTAHNAPTOB M APYIrHX ACHCTBYIOWIMX HOPMATHUBHBIX HOKYMEHTOB
110 BCEM KOHCTPYKTHMBHBLIM 3JIEMEHTAM H CHCTEMaM WHXEHEPHOro
0OOpYIOBaHHUA 3JaHUil; YCTAHABIMBAIOT COOTBETCTBME XapaKTEPHCTHK
[ CMIIEPATYPHO-BIaXXHOCTHOTO pEXHMa IOMEUECHUH M 3BYKOU3OJSILUHU
OIPAXIAIONMX KOHCTPYKLMHK CAHMTAPHO-TUTMEHUYECKUM TpebOoBaHM-
M K XWIBIM 30aHUAM JUISt ONpeficlIcHNASI UX TOTOBHOCTH K 3acele-
HU0., TeXHHYECCKUMI OCMOTP HMHXEHEPHOTO OOOpYIOBaHHMs IPOBOIAT
11a MOIKJIIOYEHHBIX K BHELUHMM CETAM CHCTeMax, pabOTalomMUX B BKC-
[JIYaTALIUOHHOM DEXHME.

[Tpuemounmnii| | ITpodunak- Ob6cnenoBaHuA CnenyansHue BHAB!
KOHTPOb THYECKHMHA JUIA [IPOEKTH- obcnegoBalus
KOHTPONb POBaHHA KaIlu-
TAJILHOTO pe-
MOHTa (pEKOH- S
]
CTPYKUHH) S g g & S &
=) SEEHEM IR 58 =
Sa @ m arlisolleS «]l|ldw =S
o Qo §;qo ol c|IT R E :ﬁ =
5 8 CE = EHELEES I BRI EER: M 2
Zp||5Sa SEa|E=|B=(|%a¢8 QUSE
X5 35 ¢ a7 o ZEllg oliz e Z{fe ¥
S3 ||e5E EHPEEIEHIER B3
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o) O 4 o=} o = N
o
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| MTOBPEXIEHHIT
HetanbHoe o6cnenopanye

Puc. 1.7. Bunsl obcnemoBaH4s 3daHMIT
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11preMOYHBIA KOHTPOJIbL TPOBOIAT BLIOOPOYHO. Pa3Mepnl BHLIOOpKH
OTIPCACNAIOT HA OCHOBE CTATHCTHUYCCKOrO aHaIM3a JaHHBIX O deghexmax
B 3AaHUSIX, IPMHUMAECMBIX B SKCIUTyaTaluuio. Ilpy npoBeaeHUH U3MEpe-
HH KOHTPOJBLHBIMH HOPMAaTHBAaMHM, OMNpeac/SIIOUMHA KayectBo CMP
WIN PEMOHTHO-CTPOUTENBHBIX PalOT, ABISIOTCS MAKCUMAJIbHBIE ¥ MH-
HUMAIBHBIC 3HAYEHHUS MapaMeTPOB, HUXHHUE M BEPXHHUE NpEIcabl HX
OTKJIOHEHHH, a TaKkKe MMPHUEMOYHbIE U OpaKOBOYHBLIE YMCJA, XapaKTe-
PU3YIOLLIME KOJIUYECTBO HE(EKTHbIX €IWHHLL B BbIOOpPKe. Hapyienuem
JONYCKa CYHMTAeTCS CNIY4YaH, KOrja U3MEPHUTCAbHOEC 3HAYCHHE MapaMeT-
pa IpEeBBILIAET YCTAHOBJICHHOE BEPXHEE WIH HHMXHEE Npele/ibHOE OT-
KJIOHeHHe 0osee, yeM Ha BEJIMYMHY IMOTPCUIHOCTH H3MEPEHMA.

Ha ocHoBe naHHBIX BBIOOPOYHOIO KOHTPOJA COCTABISIIOT MexHu4e-
CKoe 3aKarvenue O COCTOSIHMM 30aHUA, NPHUHUMAEMOrO B 3KCIUIyaTa-
M. Marepuanbl MHCTPYMEHTAJIBHOIO ITPHEMOYHOrLO KOHTPOAS MC-
MOABL3YIOT IIPH COCTABIC€HHUH MepedyHst aedekTOB U HEAONENOK IS
[PeAbABICHUS TIPUEMOYHOM KOMHMCCHM M TIPHM YCTaHOBNEHUH OLICHKH
KayectBa CMP min peMOHTHO-CTPOUTENBHBIX paboT. OHU TaKKe SIBJISI-
IOTCS MCXOMHBIMM AAHHBIMM U JajJbHEHUICH KCIUTyaTaluMy 3JXaHUA.

2. HMHCTpyMEHTaNbHBIA KOHTPOJMb TEXHHYECKOIO COCTOSIHUSI CTPO-
UTEAbHBIX KOHCTPYKUMI M MHXCHEPHOro ODOpPYIOBAHWSI TIEpen TEKy-
IIMM PEMOHTOM 31aHUsS (NMpOoPHNAKTHYECKHH KOHTPONL) NPOBOIAT B
MpOoilecCe TIAHOBLIX OOIIMX M YAaCTUYHBIX OCMOTPOB; OH 3aKJIIOYacTCs
B TEXHUYECKOM OOCJEOBAHUU 3JIEMEHTOB 3[aHHsI, COCTOSHHE KOTO-
PBIX CYIIECTBEHHO HM3MEHSETCS TOJI BO3JAECHCTBHEM YCJIOBMH 3KCIIya-
TallMH. Ero Lenpio SBJSIETCS BBIABJIEHHUE HEHUCTIPABHOCTEH M NPHYHH
UX TIOSIBJICHMSI, YTOYHEHHE O0BeMOB paboT TEKywlero peMoOHTa, IOJy-
YeHUE OO1eH OLEHKM TEXHHYECKOTO COCTOSIHHSI XHIBIX 3JaHUA. B
HEOOXOAMMBIX CJy4asiX OpPraHM3yIOT [UIMTE/bHOE HabIacHHe 3a
TEXHHYECKMM COCTOSAHMEM Je(hEeKTHOH KOHCTPYKLMH.

3. Texuuyeckoe OOCNEAOBAHUE XMIBIX 3NaHHH [UISS NMOCTAHOBKH
Ha IUIAHOBBIA KATIUTAJIBHBIH PEMOHT, MOJCPHM3ALMIO MIAM PEKOHCT-
PYKUHIO ITPOBONSIT IJISI ONpEACHeHUsS] ACHCTBUTENBHOTO TEXHHYECKOIO
COCTOSIHHUA 3JaHUH M HX 92JCEMEHTOB, IIOJYYEHUS KOJNUYCCTBECHHOM
OUEHKM (PAKTHYCCKUX ITapaMeTpOB KOHCTPYKIMH (IMMPOYHOCTH, COIPO-
TUBJICHHUS TeEIUIoNepenadye M Ap.) C YYETOM H3MCHEHHH, IPOMCXONs-
LEMX BO BPEMEHHM, IS YCTAHOBJICHHS COCTaBa U 00beMa paboT Karu-
TAJILHOIO PEMOHTA HMJIM PEKOHCTPYKUMHM HAa OOBEKTE.

YeM 10JHEee BBINIOJHEHO TeXHHUYEeCKOe O0CIeNOBAaHHME, TeM BEHILIE
Ka4eCTBO IIPOEKTA M MEHbIUE CPOKM I[IPOECKTUPOBAHHUA. BhINOIHEHUE
KalIMTAIBHOIO PEMOHTA M PEKOHCTPYKIIMHM 3/aHUsT Oe3 TNpPOBEACHUS
TEXHUYECKOrO O0CHEAOBAHUNA HE NONYCKAaeTCs.

OOBIYHO TeXHMYECKOe OOCIeNOBAHHE HMMEET OIPCACNCHHOE Lejie-
BOC¢ Ha3HayeHHE (HANpUMeEpP, KanmWUTaibHbIA pPEMOHT 0€3 YyBERMYEHMSs
Harpy3okK Ha 3JaHHE, KaIllMTUIBHbIH PEMOHT CO CMEHOH IIepEeKPBITHH
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WIM YBEJIHMYEHUEM Harpy3ok, [PUCTPOMKH K 3JaHHIO, HAICTPOMK:
Y1aHUs M T. IL.).

HcxonHsIMH JaHHBIMHM JUIS BBLITTONHEHUA pabdOT MO TEXHUYECKOM!
0OCNIeIOBAHMIO 30AHMH SABASIOTCA: TEXHHYECKOE 3aJaHHe 3aKa3uHuKa
WHBEHTAPU3ALMOHHBIE IIOA3TAXHBIC IUIAHH M TEXHUYECKHH rmacrnop
Ha 3JIaHHME; aKT TMOCAENHEro obuero TeXHHYECKOro OCMOTpa 3JaHUS
RLITIOJIHEHHOIO TPEACTABUTEASIMH SKCIUIYaTallMOHHOM OpraHM3aiiuy
vBEIEHHSI 00 Y4YacTKE CTPOMTEJBCTBA (CEMCMUYHOCTb, HAJIMYME Kap
CTOB M Op.); IPaXOCTPOMTENbHBIM aHAIM3 LEeCOO0pa3sHOCTH KalUTalb
HOrO PEMOHTA MIM PEKOHCTPYKUMHM 30aHUS ¢ YKa3aHHEM HCTOpH
KO-aPXUTEKTYPHOH LIEHHOCTH 30aHUS; TE€OIOJOCHOBA, BLINTOJIHEHHHBI
ClHEIMATU3HPOBAHHBIMHA OpraHU3alUsIMH.

Ilocne aHanM3a UCXOOHBIX JAHHBIX IIPOBOAAT 00LICe ODCICIOBaHM!
i COCTABJISIIOT IPOrpaMMy JOETAIBHOrO OOCIeNOBaHMA KOHCTPYKLMH
| [py obmieM oOcaed0BaHHHM 30aHHMS BBIIOJHSAIOT Caeayioluue paboThl
ONPEAENAIOT KOHCTPYKTHBHYIO CX€MY 3[aHHUA, BBISBIAIOT HECYIIH!
FOHCTPYKIIMM 10 STaXaM M MX PacloIOXECHHE; aHAIU3HPYIOT IUIaHW
POBOYHBIE PELICHUS B COOTBETCTBMM C KOHCTPYKTHBHOM CXEMOH 313
MM, OCMAaTPHUBAIOT H BHIMTOJAHAIOT QPOTOPHUKCALMK KOHCTPYKILHI; Ha:
MCYAIOT MeECTa BbIPAOOTOK, BCKPHITHi, 30HIMPOBAHUA KOHCTPYKUHUH
H3YYal0T OCOOEHHOCTH OManeXaniyx y9aCTKOB TEPPHTOPHH, BEPTHUKANID:
HOH TJIAHUPOBKH, COCTOSSTHHUE OJIaroycTpoicTBa YYacTKa, OpraHM3alMK
(TBOJIA TMOBEPXHOCTHBIX BOJ; YCTAHABIMBAIOT HAIWYHUE BOJIU3M 3AHMS
VICBITIAHHBIX OBpAaroB, TEPMOKAPCTOBBIX IPOBAJIOB, 30H OIIOJ3HEH ¥
IPYTHX TC€OJIOTMYECKHUX SIBACHMI; OICHMBAIOT PACHONOXEHHWE 3NaHHUA 1
KICTPOHKE C TOYKM 3pEHHUS SKOJOTHYECKOl 0OCTaAaHOBKH.

JletanbHoe oOcnenoBaHue 3HaHUN BBHIMOMHAIOT IS YTOYHEHHS
nOHCTPYKTHBHOM CXeMbl 37IaHMs, pa3MEpPOB SJIEMEHTOB M JAcTaucil
orpedeieHusT PaKTHIECKOr0 TEXHHYECKOTO COCTOSIHUSA MAaTEepHaJIOB })
LOHCTPpYKUUA. IIpM 3TOM NpoOBOOAT pabOTBI HO BCKPHITHIO KOHCTPYK:
ItTMI; UCTIBITAHUIO OTOOpaHHBIX IIPOO; MPOBEPKE M OLEHKE aedopma-
MUHA; ONIPEHCTCHNIO PU3INKO-MEXaHHYCCKUX XaPAKTEPHUCTHK KOHCTPYK:
IUH, MaTEpHaANIOB, TPYHTOB M T II. ¢ HCIIOJL30BAHUEM HNPHOOPOB
HHCTPYMEHTOB, O0O0OpYHOBaHMS JUII HMCIBITAHUNA; pacyeTy Hecyuier
( 1IOCOOHOCTH KOHCTPYKIMiA. 11 TIMATENIBHOTO BBISIBACHHSI U HUCIIOJb:
\OBAHUSI PE3EPBOB INPOYHOCTH, MMEIOILUXCS B KOHCTPYKLMAX, OIIpe-
ICJICHUS TIYTEM COXPaHEHHs CYIIECTBYIOIUMX KOHCTPYKUMH OTIEJIBLHBbIC
i0OTBl AETAJIBHOIO 00CJeNOBAHUS MOI'YT BBIIIOJHSTBACH B ITPOLIECCH
PCMOHT2, PCHOBAIMH WIH PEKOHCTPYKUHMM 30aHHS.

B npakTHKe NepCcrneKTHBHOrO IUIAHUPOBAHUA KAaIIMTAJIBHOIO pe-
MOHTA ¥ PEKOHCTPYKIIMH TOPOACKOM 3aCTpPOMKH MCMOJIB3YETCS ITPUH-
HHUN CIUIOIIHOTO TEXHUYECKOro OOCIeNOBaHUA XWiIHIIHOro ¢oHaa
10 MO3BOJAET CQHOPMYJIHPOBaTh OOLIHE aApPUTEKTYPHO-TPATOCTPOU-
Ic/IbHBIe TPEOOBAaHMS K NpeoDpa3oBaHMK CTApOM 3acTpoilkM ropopa
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[EPEUTU K KOMIIIEKCHOMY METONY PEMOHTA (PEKOHCTPYKIIMU), KOTHE
PEMOHTHUPYIOTCA MM PEKOHCTPYUPYIOTCS OJHOBPEMEHHO 3MaHMs pas-
JIMYHOrO (YHKUMOHAJIBHOIO HA3HAYCHHUSI.

4. TexHuyeckoe OOCIEHOBAHME XWIBIX 3MaHUH NPU MOBPEXICHH-
4X KOHCTPYKUMH M aBapHsX B IPOIECCE IKCIUIYaTAlUM IMPOBOOLT IS
BBLISIBICHHUSA HNPUYMH HMX BO3HHKHOBCHHUSI, OLEHKH TEXHUYECKOro CO-
CTOSIHHUSI MOBPEXIEHUH CMEXHBIX KOHCTPYKIMHA W HUX DJIEMEeHTOB. Pe-
3yJILTAThl 0OCJIENOBAaHMA MO3BOJISIIOT ONPENcJUTh 06beM M BHUA pabdbot
[0 YCTPAHEHHIO IOBPEXICHHH, a NpPU HEOOXOAUMOCTH pa3paboTaTh
peKOMEHIalNH.

B o0ueM ciayyae BeCh KOMIUIEKC pabOT IO OLEHKE TEXHHYCCKOTO
COCTOSIHUA 3NaHMUSI BKJIIOYACT B Ce€0s: M3YYeHHE TEXHHYECKON HOKY-
MEHTAllUM M HATypHOE OOCJIeNOBaHMUEe, COCTOALIEE, KakK IIpaBwIO, U3
TPEX 3TAllOB.

IT e p BB ¥ 3TaNl — TIPEIBAPUTEABHLIA OCMOTP 00OBEKTA ISl OIIpe-
OeneHust o0beMa M CTOMMOCTM BBIMOJHEHUsT PaboT, HEOOXOAMMOCTH
BBIITOJIHEHHSI CPOYHBIX IPOTHBOABAPUHHBIX MEDPOIPUSATHIA.

BTopoit stan — obuiee obcnenosaHue. BoimonHsiercs mis o6-
LIeH OUEHKU TEXHUYECKOIO COCTOSIHHSI CTPOMTEIBHBLIX KOHCTPYKLIMHA
U HHXEHEpHBIX cucTeM (B OCHOBHOM IIO BHELIHMM IIPpU3HaKaM), pas-
pabOTKHM PEKOMEHHNALUMH M TEXHMYECCKMX DEIUCHHI IO HCIpPABJICHUIO
Je(}EeKTOB B NPOLECCEe PEMOHTA, PEHOBALMHM M PEKOHCTPYKIIMHM U T. IL
IUIS1 BBISIBICHUS HEOOXOIMUMOCTH BBINTOJIHEHUS HETAIBHOIO MHCTPY-
MEHTaJIBHOIO O0CJIeIOBAHHUS.

TperTuii atan — netanpHoe obcaenoBaHue. [IpeacraBasier coboii
YyIIyO0JIeHHOE BHIOOpOYHOE HMHCTPYMEHTAJIBHOE 00CJIeA0OBAHMUE C BBIAB-
JIECHMEM PACIUMPEHHOM HOMEHKJIATYPH NOKAa3aTeNel IUisd pelleHus clie-
HUAATBHBIX BONpocoB. [eraibHOe 0OCNEeNOBAaHME BBINIOIAHAIOT B 00s13a-
TEJBHOM TIOpANKE IIPH OTCYTCTBUM padounx ueprexeil nedeKTHBIX
KOHCTPYKIIMH WIH HMX HECOOTBETCTBUM TNPOCKTHBIM HAHHBIM, a4 TaKXKe
€CIM TI0CNC YCTPAHEHUsI HAPYUIEHUs MpaBUl 3KCIUTyaTaAUUU KOHCTPYK-
UMH aedeKTH IPOLOJKAIOT Pa3BUBATLCA, UISL YETO NPOU3BOIAT: pacye-
TbI 3JIEMEHTOB 3[aHHMSI, aHANMU3 Pe3yJbTaTOB OOCICIOBAHUS, YKOHOMM-
YECKMHA aHaIM3 ¢ OHLEHKOH HeoOXOMMMOCTH M LeJe000pa3HOCTH
IIPOTrHO3HUPOBAHUS CPOKa CIYXOBI 3IaHUSI U €TI0 JIEMEHTOB, pa3paboT-
Ky HEOOXOMUMBIX pEeKOMEHIAUMH H TEXHHUYECKON NOKYMEHTALIMH.

KOHKpeTHBIH cocTaB B 00beM paboT [uisl BCEX BHJIOB 0OCIeIOBAHMS
MOIYT YTOYHSITBCS OpraHu3auMei, BBIIIONHSAIOUIEH 3TH paboThl HAa
OCHOBE TEXHHYECKOI0 3aJaHMsl 3aKa34YUKa, C YIETOM (PaKTHUYECKOro CO-
CTOSIHUSA 3JaHMS ¥ PE3yNbTaTOB aHAJIM3a MATEPHAIOB OOILEro 00CaeHo-
BaHMA (BTOpOH 3Tar). B 4acTHOCTH, €Cny CHUTYyauMsi Ha oObekTe mnpel-
CTABJSICTCA 3KCIEepTaM JOCTATOYHO ACHOM, TPeTUH 3Tarn 0OCnea0BaHUA
MOXET OBITH COBMELICH CO BTOPHLIM HJIM BORCE OTCYTCTBOBATH.
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ilepen BBIIOJIHEHUEM pAa0bOT HO HATYPHOMY OOCHEOOBAHMIO CTPOH
TEJABHBIX KOHCTPYKUHMHA HEOOXOAMMO H3YYWUTh CASHVIOUIYID TEXHUYE
CKYI0 NOKYMEHTALIMIO, KOTOpasi NOJLKHA XPAHHMThCHS HAa OOBEKTE:

o [IACTIOPT 3OAHMS,

e KOMILICKT OOLIECTPOMTENbHBIX UYEPTEXEN ¢ YKA3aHMEM W3IMCHE
HY, BHECEHHBIX NPH NPOH3ROACTBE padoOT;

¢ AKThl OCBH/CTENLCTBOBAHMS CKPBITHIX PaboOT M aKThl MPOMEXY
TOYHOM IIPHUEMKH OTIEHBHBIX OTBETCTBEHHBIX KOHCTPYKLIMIH;

e XKYpHAIBI MPOM3BOACTBA pabOT, aBTOPCKOrO HAA30pa M TeXHan
30pa 3aKa34YUKa;

e KOMIUICKTbl paboyux dYepreXed CTPOUTEIBHBLIX KOHCTPYKUHH
pacyeTaMHd M COIVIACOBAHHBIMM OTCTYIUICHUSIMH, HOMNYUICHHBIMH IIp!
M3rOTOBJIECHUH H MOHTAXE;

e AKTHl MMPOBEPKH KayecTBa CBAPHBIX ILBOB;

o CEPTU(UKATLI, TEXHUYECKHE MACIIOPTA K JPYIUE, YAOCTOBEPSIIO
HIAE KAYeCTBO MATEpHANIOB, KOHCTPYKUUK M IETANICH;

* AKTHl aHTHKOPPO3UOHHOMN 3aIUUTHI, BRINOJHEHHON NP MOHTaXe

e AKTHI MIPUEMKH 3JaHUS B SKCIUIYATALMIO C YKA3aHUEM HEHOIE/IOK;

¢ AKTHl YCTPAHCHHUS HEIOLENIOK;

e AKTHI INMPHUEMOYHBLIX MCILITAHHH B MPOLECCE 3KCIUIYATallMy;

e TEXHHYECKHH XYpHaJl Ha 3KCIUIyaTalHIO 3HaHHA;

e XXypHaJl OCMOTPOB CTPOMUTEIBbHBIX KOHCTPYKIIUH;

¢ OTYECT O paAHEE BBIMOJHEHHBIX 00C/IEeHOBAHHUAX;

e JOKYMEHTBI O TEKYIIMX, KAaIMTaJbHBIX PEMOHTAX, YCHACHHUH, PE
KOHCTPYKUMH, 3alUATE CTPOUTEIIbHLIX KOHCTPYKUHUH OT KOppO3HH;

e TOKYMCHTBI, XapakTepH3ylolue (akTHYECKHE TeXHOJOTHMYECKH
HArpy3KU M BO3XCHCTBHS, U UX UIMEHCHHUS B NPOLIECCEe IKCILIyaTalUHu;

* JOKYMCHTBI, XapakTcpu3ylolue (pu3uueCKUe ImapaMeTpbl Cpelbl
B KOTOpPOH 9SKCIUIYaTUPYIOTCS CTPOMTEIbHBIE KOHCTPYKIIMHU (COCTaB 1
KOHLIEHTPAUMs ra3oB, BJAAXHOCTb, TEMIIEpATypa, TEMJIO- U MbUIEBBLLIC
JEHHe M T. 1.);

e MAaTECpHaNbl H3BLICKATEALCKHX OpPraHHU3alMH O THAPOTEeOJIOTHYEC
KOl 00CTAHOBKE HA MSITHE 3aCTPOMKM M IPHJIETAIOIUX TCPPUTOPMSIX.

Ha ocHOBaHMM M3yYeHHS HOKYMEHTAUMM YCTAHABJAMBAIOT. HA3HA
YeHHE 30AHUA; THIB U MApKU OOCIeayeMBbIX KOHCTPYKLMK M IPOHOJ
KUTEJIBHOCTh HMX 3KCIUIyaTaudy, MAaTepualibl, HUCIOAb3yeMbIE MpI
CTPOMTEJILCTBE 3IHAHUA; MEPOINPHUATHS, MPENYCMOTPEHHBIE ITPOCKTOM
110 3aLIUTE CTPOMTENBHEIX KOHCTPYKIMH OT KOPPO3MH M HX COOIIone
1H1e; TMPOEKTHBIC YCJIOBHUSA 3KCIUIYATALIMM CTPOUTEABbHBIX KOHCTPYKUHUI
i JAHHBIE 00 MX HM3MEHEHUM CO BPEMEHM CTPOHUTEILCTBA.

Peaynerarel paboThl 110 O6CIEA0BAHUIO Y AHANMU3Y ero pe3yJibTaTo.
opOpMIIIOTCA B BHJAEC OTYE€Ta OpPraHM3alMH, MPOBOAMBILEH 0OCIENO
BAHHE. ;- ;



B ofbmem ciayyae OTYeT OOJIKEH COOEpPXATh:

e TAHHBIC O TEXHUYECKOM HOKYMEHTAlIMM, €€ ITOJHOTE, Ka4yeCTBE,
BBIBOABI O HEYIAYHBIX, YCTAPEBIHMX, OLIMOOYHBIX IMPOCKTHBIX PEIUCHHAX,

o CBCICHHUS, XapaKTEPU3YIOIIME IIPOCKTHBLIH M (PAKTHMYECKUI pe-
XHUM 3KCIUIyaTaUM¥ KOHCTPYKUMH 30aHHUS (COODYXEHHH), BKIIOYAIO-
Li¥e JaHHbIe MO (PAaKTHYECKUM HArpy3KaM M BO3IEHCTBHUSIM, 10 Xapak-
TEPY BHYTPMIIPOM3BOACTBCHHOM CDEAbI, 110 PEXMMY 3KCIUlyaTalUu,

e BEJOMOCTH H CXEMBlI Je(EKTOB, AehopMaUUMil H ITOBPEXICHHI
KOHCTPYKIIHHM;

® PE3YNbTAaThl MEOAE3UYECKUX M APYTUX M3MEPEHHUH KOHCTPYKLMH,
HEpPa3pylJaoUIMX METOAOB KOHTPOJA, IOPYTMX HATYPHBIX MCCIEI0Ba-
HHUA ¥ MCHBITAHUMH;

® PE3YNBTATHl (PUBUKO-MEXaHHMYECKMX HCIBITAHUI 00pa3loB Marte-
PHAJIOB, XMMHYECKHX AaHAIM30B MATEpPHAIIOB H CpEHbL;

e PE3YJBTATH! aHAIN3A AedeKToB, AedopMauuil U IOBPEeXACHUH, a
TAKXKE TIPUYHUHBI X BO3ZHHKHOBEHWS;

* IOBEPOYHBLIC pacyeThl KOHCTPYKTHUBHLIX 3JIEMEHTOB M CHUCTEM;

e BbIBOABl O COCTOSSHUM KOHCTPYKUHMH M HUX NPHUFOOJHOCTH K JaJIb-
Heluied 3KCIIyaTauuu HMJIH PEMOHTY;

e CBEJCHUS, HEOOXOAHUMBIE [UISA 3aIIOJHCHUA TACopTa O TEXHU-
YECKOM COCTOSHHUHM 3MaHHSA (COOPYXEHHS);

e KpaTKUEe TEXHUUCCKME PEUIEHMHS M PEKOMECHIAUUM N0 METONAM
PEMOHTA WIHM 3aMEHBEI Ae(EKTHBIX KOHCTPYKLMH.

Bonpocel gng camonpoBepku

Kax dopMymupyercd NpHHUMN HANEXHOCTH XWIBIX 3ZAHUH M COOPYXEHHIA?
Haite onpeneneHmne 6e30TKa3sHOCTH. KakumMy rnokasare/IsiIMM OHa onpelensiercs?
HaiTte onpeaeneHue HONTOBEYHOCTH W NpPUBEAMTE €€ OCHOBHLIE ITOKa3aTelNH.
Packpoiite OCHOBHOE Ha3HAYEHHME OrpaXIAKOLIMX KOHCTPYKLHH 30aHUIA.

YTO BXOXUT B MOHATHE HATEXKHOCTH?

Kakue 0cOOCHHOCTH MOXHO OTMETHTR, PAacCMaTpHBas TEXHWYCCKHE CHCTEMBI!
[lo xakuM MMOKa3aTenaM ONpeAeacTCd TeXHMYECKOE COCTOSIHHE 3HaHHH?
ChopMynHpyiite OCHOBHBIC IIPHHUMIIBI pabOTOCITOCOOHOCTH 3MaHMIA.
Onpeaenure MeToopl InonydeHuss HWHGOpMaUMUM XapaKTepHCTHK paboTtocnocod

Moo MBI~

HOCTH.

10. B yeM cymuocTsr aHanmM3a HaIeXKHOCTH KOHCTPYKLMH?

11. KakoBa TeXHHMKa OIpejacsieHHS HAJeXHOCTH KOHCTPYKLMWH?

12. Yro Takoe PYHKUHMOHANBHBIA IEMEHT CUCTCMBI?

13. Haitte onpecaeicHHe IMOHATHIO OTKA30B HECYIUMX W OrPaXIaIOIHX KOHCTPYK-
IHHA, a TAKXKEe MpHUBEOUTE HX KiacCHPHKALHIO.

14. KaxoBb OCHOBHBIE TEPMHHBEI OOC/IEAOBAHMA M IKCNEPTH3BI XMILIX 3AaHHH ¥
COOPYXCHMI?

15. CdopmynupyiiTe CyniHOCTd BEPOATHOCTHOI HaOeXHOCTH.

16. Onpenenure OCHOBHBIE KPHTEPHH OLIEHKM HANEXHOCTH 3HAHHMII M COOPYXCHMIA.

17. Y10 BXOZMT B NOHATHE B3KCNEPTHHIE CHCTEMBbI?

18. [InmarHocTHka KOHCTPYKLMIA, ec Ha3HaYeHHE, TEXHHYCCKHE CPEICTBA, METOIHI.

19. Ha3zoBurte OCHOBHBIE NapaMeTphbi, INOAJAEXAlliHMe KOHTPOMD isi NOANepXaHMUS
30aHHS B TEeXHWYECKH MCIIPABHOM COCTOSHHWH.

20. TlpuBeauTe BHALI, YCAOBMA M OOUIMI MOPANOK OOCAEHOBAHMSA XIUILIX 3OaHWI.
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OCHOBHbLIE CXEMbI, KOHCTPYKTUBHbIE
PELWWMEHUA, XAPAKTEPHbBIE MOBPEXAEHUSA
XWUJbIX 30AHUA

2.1. OCOBEHHOCTU 30AHUA NO NEPUOAAM
CTPOUTEJIbCTBA

Kunumuerit dona Poccun popMHpoBanca B pasjMYHbIC HCTOPHM
HECKME TEPHOIBI, BCICACTBHE YETr0 OH PA3NHMYacTCs MO ITOJOXEHHIO
IUTAaHUPOBOYHOM CTPYKTYpe TOpoja, KAllMTaJIbHOCTH, 3TAXHOCTH, ap
\HTEKTYPHO-UCTOPHYECKON 1LIEHHOCTH, 4 TAKKe II0 YPOBHIO 0J1aroyct
POMCTBA, KOM(DOPTHOCTH, TUIAHUPOBOYHLIM pEIIEHHEM KBApTHP, YUC
1OM KOMHAT M pa3MepoM HX IIOLIaJeH.

B xauecTtBe OCHOBHBIX NEPUOAOB PA3BUTUS XHWJIHIHOIO CTPOHTEND
( 'BA MOXHO BBIAEIHTH CJEAYIOUIHE:

I — nopesomouMoHHLIA (Mo 1917 r);

II — noBoeHHBIH (1917—1940 rr1.);

III — nocneBoenHbiit (1945~1955 rr);

IV — cospeMeHHbIlt (mocne 1955 r).

K mnepBoMy MNepHOAY CTPOMTENBCTBA OTHOCSTCA OJHO-JBYX3TaX
Hble OEPEeBSHHBIC pYOJIEHBIE 10Ma, B OCHOBHOM BO3BOJAMBILHECHI H
OKpauHax TopomoB. 3acTpoilka KBapTaJioB NpPH 3TOM HAIIOMUHAN
\ CJIBCKYIO.

C Hayana XVII B. BO3BOAMIM pyOjIeHBIE CTEHBI, KApKachl U3 Opy
¢a C JOILUATBIM 3arojiHeHHeM. OCHOBHBIM CTPOMTEIBHBIM MaTE€pPHAJIO)
B KAMEHHBIX 3JaHHUAX OCTABAICS KPYMHBIA KHUPNUY, IS OOJHLOBKI
MCITONB30BAJIM (PUIYPHBIE KepaMMYeCcKMe H3fenus. B kKavecTBe oTie
TOYHOr0 MarepHana IPUMCHSUIA TeppaKoTy M MHOTOLBETHYIO Maio
'HKY. BMecTe ¢ TeM, HECMOTpsI HAa YBEJIMYEHHE KOJMYECTBA KaMeH
1IbIX JOMOB, TIJAaBHBIM CTPOMTCILHBIM MaTepPHAIOM B XKHIHMIIHO}
. IDOMTEJIBCTBE OCTaBaJIOCh AepeBO. 110 MHEHMIO HCTOPHMKOB, OIHH)
113 HamboJIee CTAphIX COXPAHUBIUMXCS KaMCHHBIX AJoMoB XVII B. cum
ratorest nianathl 6osip IloraHkuHbIX B IIckoBe. OHM CyIIECTBOBAII
vxe B cepeadHe XVII B., cocTross M3 TpexX KOPIIYCOB, U HMEIH TpI
AMEHHBIX U YETBEPTHI JNEPEeBIHHBIA 3TaxX.



B MockBe yxe B TO BpeMsl NPEeObABISUIMCE BBICOKME TpPEOOBAHUSA
K ToXxapHoit Ge3zormacHocTH. B 1688 . ObU1 onmyOnMKOBaH LAPCKHMA
yKa3 O 3alpeTe CTPOMTEJLCTBA HA MajaTax <«IepPeBIHHOIO XOPOMHOIO
cTpoeHHUs». T103TOMY HNEpEeBSHHBIE XWJBIE 3TAXHW CTAIM 3aMEHSTh Ha
KUpnyHble. B MockBe COXpaHHMINCh U BXOASAT B COCTAB INMaMSTHHUKOB
apXUTEKTYpHI Manarbl AyMckKoro asgka A. Kupwuiosa (1657 r), B. Io-
avubiHa (1689 1), dosgp BoakoBa u Tpoekyposa (xoHeu XVII B.).
ITouth B 3TO Xe BpeMs ObUIM JNOCTPOCHB! MMANaThi apXMEPEEB M XH-
nsie goMa B Kpemise (Ilarpuapumuve mnanarsl, TEpeMHBIM ABOpeL,
NOTeUIHbIA aBopen — goM Oosipyna M. Mwunocnabckoro).

B XVII 8. B lletepOypre u €ro OKpeCTHOCTSX OBUIM BO3IBCHCHB
TaKHe COOpPYKeHMS, kKakK nBopely CrporaHosa (1752—1754 rr), 3um-
HUii gBopen (1754—1764 rr), bonbmoit geopeu B Ileteprode
(1747—1752 rr), Bonemioii asopeu B llapckoM cene (TpuUcCTpoifka
1752—1757 rr).

B 60—70-x rrr XVII B. CTPOUTENBCTBO KPYIHBIX >XWJIBIX HAOMOB
BEJIOCh MO WHIMBHIYANBHBIM IIPOEKTaM, 4 MAaCCOBOE CTPOHTEILCTBO
Mo «00pa3sLOBBLIM» IPOEKTAM, KOTOPOE OCYLUECTBISIOCH HE TOJILKO B
Mockse u Iletepbypre, HO M 10 BCeil crTpane.

B Mockse B TO BpEMsI CTajla pacHpOCTPaHSITbCA 3acTpoHka o
KpacHOW JNHMHHHM YyIuUbl. B nomax, Kak npaBuno, ObUIO ABa BXO-
Ia — nmapafgdbii ¥ yepHbiil. Kuiast 3acTpoitka MockBbl OT neTepObypr-
CKOM oTnuyanack 0oabuiei cBOOGONOM M pa3zHOOOpA3ZUEM KOMITO3UIIH~
OHHBIX npHeMoB. B Tlerepbypre pernaMeHTauUMy cregoBaiu 6Hoiee
CTPOrO, M 3acTpoiixa OnIIa, INIABHBIM 00pa3oM, CHOmWIHON dacamHoi.
XKwible foMa MMenu OOWH, IBa MJIM TPH 3TaxXa CO CTCHaAMH TOJILIM-
HOi B 2,5—4 xupnuya.

KaMeHHoe cTpouTensCTBO ocyliecTBisiocs ¢ Hayana XVIII cro-
JieTHa B ocHoBHOM B Mockse u Ilerepbypre. Ilo apyruM ropojaam
ObUIM BBEIEHBI OTPAHHUYEHHMS HA CTPOMTEILCTBO KAMEHHBIX 3JaHHM.

Takoe CTpOMTIENLCTBO CTAJO TIOBCEMECTHO paCTpOCTPAHATHECS C
nocnefHe 4yersepty XIX B.

OcobeHHOCTL paccMaTpUBAEeMOro Tmepuolia CTPOUTENLCTBA Xapak-
TEPU3OBAJIACh  HCTIONB30OBAHUEM  OTHOMNPOJNETHONM KOHCTPYKTUBHOH
CXeMbl 30aHHIl C NPOACJbHBIMM HECYIMMH CTeHaMH, JIHOO OTHONpO-
JIETHOU C TMEPeropoaxor, YacTUYHO BOCIPHMHMMAIONIEH HATPYy3Ky OT
nepexpuITii (puc 2.1). st 6a710K NMepeKphiTHH KCIOJb30BAIMA J0PO-
FOCTOSILMHK JUTMHHOMEDHBIM KopabenabHBIA nec. JInuHa ©6aioK nepe-
KpBITUH gocturana 10 M.

[To Mepe ucToOlIcHUS 3aMacoB KOpPaOEJILHOIO Jieca B CTPOUTENBCT-
BE [ICpPEUJIM HA JBYX- ¥ TPEXIPOJECTHBIE KOHCTPYKTHBHBLIC CXEMBI C
YCTPOUCTBOM [POMEXYTOYHBIX OMOP B BUAE KMUPHHUYHBIX CTOJIOOB, Me-
TAUIMYECKHMX KOJIOHH, ilPOJOJBHBIX BHYTPEHHUX KHMPIMUYHBIX CTCH
(puc. 2.2).
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uc 2.1. OnHonponeTHasd KOHCTPYKTHBHAS CXE€Ma XMJOTO JO0Ma C IPOAOJLHBLIMM
HECYLUMMH CTEHaMM:

runosas, 6 — c NPOAOJLHOH pasrpyxalomed neperopogkoi, J — HECYLIHE CTeHM; 2 — INpo-
JIONbHAs TIeperopoaxa

MaccHBHBIE CTEHBI ¥ NPUMEHCHHUE HOBBIX CTPOUTENBHBIX MATEpPH-
L 10B (MPOKATHBIM METa/L1, XeJe300eTOH) 00ECIeUMBANN XWIbIM 34a-
'315IM  BBICOKYI0 aojropeyHocts (120—150 ner).

JloBOeHHAas1 3acTpoMKa Belach C LEJbIO OBICTPOrO peIICHMST XU-
III{HOTO BOIIPOCA B YCJIOBHUAX AaKTHBHOH HHIYCTPHAIU3ALIMU CTPAHBI
i 3HAYUTEABHOrO TIPUTOKA HACEJICHMS B KPYNHEIX ropojgax. JTOT me-
1100 COBHaN ¢ OOJBIIMMU NpoOneMaMH B 3KOHOMMKE. HapomHoe xo-
wIMcTBO B 20-e roabl HaxoRWJIOCH B paspyxe. [Ipeobnamano crpoute-
'LCTBO JIBYX3TAXHBIX 3MaHHH, MPOCAYXHMBIIMX 10 50-X IT. NIPOLLIOro
THOJICTHS.

KupImuyHOe CTPOUTEJLCTBO 3TOr0 MEpHOAA OTAMYAIOCH OOJEeryeH-
NOCTBIO HECYLUMX MW OTrpaXJamoluX KOHCTpYKUMH. IIpH aroM npeobna-
LUK IBE KOHCTPYKTUBHBIC CXEMBI 3[JaHHUI: TPEXIIPONECTHAA, C HECYIIH-
1t HADYXXKHBIMH NPOIOJBHLIMH CTEHAMHM U CMEIUAHHBIM BHYTPEHHHUM
+ IPKACOM M3 KHPIMYHBIX CTOJIOOB M HEPEBAHHBIX IPOTrOHOB, YJIOXEH-
HEIX TIO XKENe300eTOHHBIM BYTaM KOJIOHH (pHC. 2.3) M C MONEpEeYHbIMH
HCCYLIUMM cTeHaMHu (puc. 2.4).

B npeaBoeHHbll nepuon (mo 40-X rr OpoLUIOrO CTONETHSA) B
» HOBHOM CTPOMJIMCH 3JJaHHUS C ABYXIPOJIETHON KOHCTPYKTUBHOH CXe-
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P u c. 2.2. JIByxnponeTHas KOHCTPYKTHBHAs CX€Ma XHWIOro Roma:
a — ¢ TIPOIOJbHBLIMH HECYUIMMH CTEHaMH,
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fi — ¢ MPONONBbHBLIMH HAPYXHBIMM CTCHAMHK M METAUIMYECKHMMH KOJIOHHAMH WIH KUPHUYHBMU CTON-
OAMM; ] — HapyXHBIE HECYUIHE CTEHBbI, 2 — BHYTPCHHSAS [POROILHAR HECYLIAA CTCHa; 3 — METAUIH-
YecKas KOMOHHA (KMPIHYHHIA cTON6)

MO — HAPYXHBIC TPOJAOJILHLIE HECYIHHE CTEHB! ¢ BHYTPEHHEN HeECy-
HICH MPONOJABbHOM CTEHOHM («IIATHCTEHKa»), AHO0 CO BCTPOEHHBIM Kap-
FACOM, COCTOSIIUMM M3 KHPIHYHBIX CTONOOB M METAUIMYECKHMX
HPOrOHOB. B MeHbIMX 00beMax BeNOCh CTPOUTEILCTBO 3IAHUH MO
IHOIPONIETHOM CXeMe € IIOINEPEYHBIMHM HECYLIMMH CTEHAMMU.

B nepBoe MOCNEBOCHHOC HECSATHIIETHE OCHOBHBIM BHIOM MAacCo-
HOH TOPOICKON 3aCTPOMKHU CTaNa IATUITAXKHASA, OCYILUECTBISBIIASCS
' CBOOOOHBIX IUIOIUAASIX M IPUBEAIIAS K Pa3pacTaHUIO CEIUTCOHBIX
I{CPPUTOPUH M YBEJIMUYCHUIO HMHXCHEPHBIX KOMMYHHMKAIUHA.

Jns yKazaHHOTO nepuoda CTPOUTENLCTBA XapaKTEPHBI ABE KOHCT-
("WKTHBHBIE CXEMBbI. ABYXIIPOJIETHAA, C MPOAOABHBIMH HECYIIUMU CTE-
HAMH U CPeaHEeH IPpOJdOJbHOM CTeHOM («IIITHUCTEHKA»), M ABYXIIPOJIET-
M3, C TMPONONBHBIMU HECYIIUMU CTEHAMH M BHYTPEHHHMM KapKacoM,
COCTOSIIIMM M3 KMPITHYHEIX CTOAOOB M METAUIMYECKUX TIPOTOHOB.

61



H
1 U 3
T g
g
r o
i : - 2
R ;
| —| — 5
O = > o
A
1 zé)é)s 6 7@5@ 1) @03 (4

Puc. 23. KoHCTpYKTHBHAA ¢XeMa XW/IOrO OOMa C HECYMMH HapyXHbIMH CTEHaMH H BCTPOEHHBIM KapKacoM:
@ — JIByXNpOJieTHas1, 6 — TPEXNpOjeTHas, J — Hecyllas CTeHa, 2 — KUPIHYHLINA CTONG
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Puc. 24. KOHCTPYKTHBHAS CXeMa XWIOTO [0MA C [TONEPeYHBIMU HECYLUMMH CTeHamu J



B 1945—1950 rr UIMpPOKO WUCMONL30OBANMA OOJEr4YEHHBIE CT¢
Hbl — CIUTOILIHBIE, M3 LIJIAKOOJOKOB M MEJKMX KaMHeid. Bo BTOpO
nojnoBuHe S50-X IT. NMpeo0aafgaid CTEHBL U3 CHJIMKATHOIO KHPIIHYA.

COopHBIE XeNe300€TOHHBIE TEPEKPLITUS TTOBCEMECTHO CTAIM TP
MEHATL CO BTOpPOM MOMOBUMHBL 50-X IT., CHayaJa IO XeAe300eTOHHBI
puregsiM M3 IUIMT LIMHOA 2,8—4,0 M M mo3gHee 0e3 pureieH ¥
IUIMT IUIMHOH 6.3 M.

TpynoeMKoe KUpIMUYHOE CTPOUTEILCTBO, HAYMHAA ¢ koHua 1950-x n
NOCTENIEHHO BBITECHSUIOCH INMOJTHOCOOpHBIM. Haubonpmuee pacrpocTp:
HEHHME MOJYYHUIIM KapKAaCHO-ITaHEJIbHbIC U NMaHebHble KOHCTPYKTHBHD!
CXEMBI TIOTHOCOOPHBIX 3IMaHWUH.

KapkacHo-naHenpHasi cXxeMma INpeayMaTpHBaeT Iiepenady Harpyso
Ha KapkKac, KOTOpbIii 00eCHeYHBaeT NPOCTPAHCTBEHHYIO XECTKOCTh
YCTOMUYMBOCTH 31aHMA. TlpH nmaHENbLHONW CXxeMe Harpy3ku BOCIIPHHE
MAIOT [aHEeJIM BHYTPEHHMX IONEPEYHBIX CTeH. B paccMaTpHBaeMbl
CXEMaxX HapyXHble CTEHBI BBINIOJHSUIM M3 HaBECHBIX IIaHENeid.

K mnoaHoCO0pHOMY CTPOMTEIBLCTBY OTHOCSATCS TAKXE KM KPYNHC
OJIOYHBIE 3MaHUS C NPOAONBHBIMM MM HONEPEeYHBIMH CTEHAMH M
UUIAKOUEMEHTHBIX M KEPaM3MTOOCTOHHBIX OJIOKOB.

C 11eN1BI0 CHHXEHHUSI BeCa HAPYXHBIX CTEH IepeUulUIM Ha TPEeXCoil
HbIE€ IIAHEJIM C MCNOAb30BAHHEM 3(P(PEKTHBHBIX YTCIUIMTEICH.

bonee 3KOHOMHUYHBIMH CTAJIM M NEPEKPBHITHA U3 IUIUT pas3Mepol
«Ha KOMHATy», ONMUpaeMble MO KOHTYPY WIM NO TPEM CTOPOHAaM.

2.2, KOHCTPYKUUU 3OAHUN

2.2.1. ®dyHaameHTbl

Martepnansl s pynaameHToB. IIpM CTPOUTENLCTBE XWIBIX JTOMO
0co00e¢ BHHMAaHHE YICISUIOCh NMPOYHOCTH M HANECXKHOCTH (QyHAAMEH
TOB. HECMOTpPsi Ha TO, YTO BCE pellicHUs NO YCTPOMCTBY GyHAaMeEH
TOB NMPUMHUMAIUCH JIHUIIL 10 WHXECHEPHOHM HHTYHUMHM MCXOOsI U3 TOJ
UIAHBI CTEH MEPBOrO 3Taxa, PyHAAMEHTHI OTAMYAIUCHE ONMPEACIECHHO]
HaACXKHOCThIO. st ycTpoiicTtBa (YHAAMEHTOB IPUMEHSUIM ITPOYHBIL
€CTECTBEHHBIN U UCKYCCTBEHHBIA CTPOUTEIBHBIA MaTepuan, OTANUYAl0
LIMICS BBLICOKOI NOJroBeyHOCThIO. IlMpoko ucnonb3oBaiu OyT Tpe
PA3HOBHIHOCTEH: pPBaHbI{ — KaMeHb ClIy4arnHoOH (OopMBI U pPa3MEpOE
He UMEIWMHA IPABUIIBHBIX TTOCTEJNEH; MOCTENbHLIN — KaMeHb C IBYM
TIPUMEPHO IAapamie/bHbIMU IUTOCKOCTAMM, JIMHEUHBIE pa3MEPBL KOTO
PBIX OOJBIlIE BBICOTHI KaMHEM; IMUIHUTHIK — KaMEHb C €CTECTBEHHBIMI
IIpaBMIBHBIMH TMOCTEJIIMH. ByToBBIH QyHEAMEHT U3 KaMHS-IUTMTHSK
BCTpPEYAETCs pelKo, OOBIYHO — MOA OCO00 KAaIMTAIbHBIMY CTECHaMHU
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OH OTJIHUYAETCA BBICOKMMHU INPOYHOCTHBIMH XapaKTePUCTHKAMH H 0O-
NHIUMMM CPOKAMM 3KCIUIyaTallyH.

MDyHpaMeHThl U3 pBaHOro OyTa BBHAY 3HAYHUTEJIbHBIX OTKJIOHEHHH
)T [IpaBUJIBHON GOpMBI paboTaloT B D0Jiee HANPSIKEHHOM COCTOSAHUM.
B rakux ¢yHaaMeHTax OONBIIYIO POJIb MIPalOT KOHLUEHTPAUMUs Hallps-
#¥CHUM Ha BBICTYIIAIOLIMX YaCTIX KaMHs U pPacKJIMHHBAIOLIEE BIUAHHUE
AMHEH Ipyr Ha npyra. Ilpm BBIIIcIaYMBAHHM M3 PacTBOpa HM3BECTH
1Ol  BO3NCHCTBHEM AarpecCMBHBIX BOJA CHMXAETCS NepBOHAYAILHAA
IPOYHOCTL (PYHAAMEHTOB M C YBEJIMUYCHHMEM Ha HEr0 Harpy3ku BO3-
\MOXKHBI CNIy4ad BbIMIMpaHUS KaMHEH H3-II0H CTEHBI.

byrosele ¢yHIaMEeHTH! B OOJBUIMHCTBE CJIYYacB BBIFOJHSIMA TIps-
\MOYTOJIBHON (opMBl U Ha 5—10 cM 1Mpe TOMIMMHBI CTeH (pHUC. 2.5).
Pexxe BBIKIAAbIBAIKM (DYHOAMEHTHI TpariellMeBHAHON (OpMBI, TaK Kak
MU O0NAMalOT MEHBIIECH MPOYHOCTHIO, @ TIPM BHLIMBIBAHUM pAacTBOpA
\UJIbL (pYHOIAMEHTOB MOYTH He paboTaroT, ¥ BO3MOXHBLI BAapUaHTHI HUX
) TKAJIbIBAHHSL.

st 6yTOBBIX (PYHIAMEHTOB TNPUMEHSUIH LEMEHTHBLIE W CJOXHbLIC
VICTBOPBL (M3BECTb, LIEMEHT, NMECOK). YHUCTO M3BECTKOBBLIE PAaCTBOPbI
1CITONB30BANIM TOJILKO B CYXMX IPYHTaxX JUIl 3JaHM# BBICOTOM He 0O-
ice 8 M.

byroBasi knanka TpeOoBala 3HAYMTEILHBIX 3aTparT pPY4YHOro Tpynaa,
ITO YBEJIMYHUBAIO CPOKHM CTPOHTEABCTBA H €ro CTOMMOCTb. HaumHas
‘0 BTOpOH NONAOBHHBI 30-X IT. NpPOLLIOrO CTOJCTHUSA, NPU 3HAYUTEIIh-
{bIX OOBEMAX CTPOMTENBCTBA IMEPEXOAST Ha IpUMEHEHHE OeroHa. [lpun
)ICYTCTBMM TPYHTOBBIX BOI WIM B  (YHIAMEHTAX, PaClOAOXECHHBIX
(LILUE HMX YPOBHS, Ui OeTOHA IPUMEHSUICS KMPIIUYHBIA 1HEeOEHb.
CITpeMJIEHUE K CHMDKEHHMIO pacxoja LIEMEHT4a, a4 B CBOIO OouYepelb, K
'MCHBLILICHHUIO CTOMMOCTH KOHCTPYKIHMH 03 HapyUIeHMs HX MPOYHO-
[HBIX KAYyeCcTB IPMBEJIO K IPUMEHECHHIO OYTOOETOHHOM Kianku. Bo
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Py c. 2.5. BytoBelii pyHIaMeHT:

+ - 6eCrIoABANBHOS 3AaHHE;, 6 — 3[aHNe ¢ NOJBAIBLHLIM 3TaxoM; / — OyTOBas KIadKa Moa CTCHHEI;
2 — KHpNMMYHAA KiIagKa cTonba
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BpeMsl O€TOHMPOBAHHUA YKIAALIBAIM OTAECAbHBIE KaMHH pa3HOro pa3s
Méepa, OCTaBJIsAs MEXAY HUMH NPOMEXYTKH, IOCTATOYHLIC Ui 3anoi
HeHHUs pacTBOpoM. KonmuyectBO KaMHEH B OyTODETOHE Konebnercs
npeaenax 25—30% ot od0pema XiadkM.

B Ttex cinyyasx, xoraa ¢GyHIAMEHT WM 4YacTh €ro TMojBepranac
OONMBIUHM PacTATMBAIOLIUM YCHAHAM OT H3rubda, NPHUMEHSUIH XeJe3o
OGETOH.

Ilp# oOTCyrcTtBMM ecTeCTBEHHBIX KaMHel M HNPH PacloJOXKeHH]
MOAOLIBHI (PYyHAAMEHTOB BbBIIIC YPOBHSI I'PYHTOBBIX BOA HCITOJB30OBAL
XOpOo1o ODOMCKEHHBI KpacHBIH KHPITHY.

MHoroneTHsas1 npaxTHKa BBINIOJIHEHMS KAITUTAILHOTO PEMOHT
CTapOro XHAHILIHOrO ¢oOHIAa CBHACTCIBCTBYET, YTO JICHTOYHBIE 1
CTONOYATHIE KUPITUYHbIE HYHAAMEHTH B OONBIIMHCTBE Cly4aeB Iiepe
IPYXKEHBI; OHH TpebylIoT K cebe IPUCTATbHOrO BHHUMAHMS, OCOGEHH(
IIpY YBEIMYCHHHM Ha HHX Harpy3okK.

Ilpu cnabeix MO0 BOMNOHACBHIILEHHBIX T'PYHTAX YCTPaHMBaIXd CBail
HblE ¢(yHOaMeHTHl. Mns cBaf HCMONB30Bajach IAPEBECHHA XBOMHBL
opoHd, a Wi Haubojiee OTBETCTBEHHBIX 3MaHMH — Oy6 (puc. 2.6).

H3BecTHO, YTO AepeBO, LEJHKOM HaxoAsIleecsl B BOJAE, HE THHUET
IIpuMenenuve nepeBa ObLIO BIIONHE HENECOOOpa3sHO MU YacTei ¢yH
NaMEHTOB, IMOCTOAHHO HAXOOALUMUXCS B Boae. Ha JepeBAHHBIX CBasf)
BO3BEIEHO MHOIO XWiblX JOMOB B Mockse, JleHuHrpage (HBIH¢
Cankr-Iletepbypr) u apyrux roponax Poccuu.

B nHayane 50-x IT. npoIwioro CTONETHA HAYaTM UCHONL30OBATHL NPy
BO3BEACHWHU 3[IaHUH MOIBEMHBIC MEXAHHU3MBI, CTPOUTEIH IEPELIN Hé
HHOYCTPUANbHBIE COOpHBIE OCTOHHBIE M XKeJIe300CTOHHBIC KOHCTPYK-
LMK 33BOJACKOIrO U3rOTOBJICHHUA.
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P uc. 2.6. Cpaityblit nepeBAHHBIN (yHIAMEHT:
I — poctBepk; 2— ceas



JleHToyHsle (HenpepbiBHbIC) pyHIAMEHTHI. DYHIAMEHTHI 3TOr0 THIIA
IPUMEHSIIOTCS TIOJI CTEHBI, HECyillMe, INIaBHBIE 00pPa3oM, BEPTHKAJIBHLIC
Harpy3ky. PasMmepnl ¢pyHIaMeHTa ONpeaeasUIMCh B MPEANOJIOXECHAU paB-
HOMEPHOIO paclipeic/ieHUsI JaBJIEHHUsI MO €ro IOJOIIBE B 3aBUCHMOCTHU
OT BEIMYUHBI HAarpy3KH U NMPUHATOTO AOMYCKAEMOTro JaBICHHUS HA I'PYHT.

Pazmep ¢yHzaMeHTa o Bepxy IIPMHMMAJICA PABHBIM UIIMUDMHE CTE-
bl ¢ NpHOaBiIeHueM 5—20 ¢M Ha IBa ycryna (obpesa), KOTOphIE Jaea-
JIMCh IS TIEpexoa OT HeIpaBWJIBHOrO OUYEpTaHHUS KIaakM PyHAaMeHTa
¥3 KaMHel IpoU3BOJBHOro Buja (6yT) X NIpaBMIBHOM KII3JKe CTEH.
TH TIPUEMBl MO3BOJISUIM TAaKXE BBIMPABUTH HE3HAYUTE/ILHLIE BO3MOX-
HbIE OLUMOKH, HOMyIIeHHBbIE NpH pa3dbuBKe (QYHIAMEHTOB 3a CYET He-
OOJIBILIOTO CMEUICHHMST OCH CTeHBl ¢ OCH ¢yHmaMeHrTa. IIpu Oonbiunx
Harpy3kax M npd OyToBbiXx (yHAAMEHTAaX IIMPHMHA NOJOLUBLI (pyHOA-
MEHTOB OKa3bIBaJIaCh 3HAYMTEIbHONW. B TakMXx Cliydassx IIMpUHA PyHAA-
MEHTa I10 BepXy NPpMHMMAaJIach MUHUMAJILHOM, a N0 BLICOTE (PYHIAMEHT
BBITTOJIHSUICS CTYIIEHYaThIM.

JJ1s1 yBEJTUYCHUSA B IIUPUHY OETOHHEBIX, a OCOO6HHO OYTOOGETOHHBIX
(YHIAMEHTOB, HEOOXOAMMO JIOBOJILHO 3HAYUTENBHOE 3araybiieHue, Ko-
Topoe Wil GYHAAMEHTOB 0eCrOABAJIbHBIX 3JaHUH B HEKOTOPBLIX CIy4yasix
NMPEBBLIIUANO MYOUHY, TPEOYEMYIO YCIOBUSIMU NMPOMEP3aHMsL, a IIPH Ha-
NHYHHM MONBAJNA BEJO K 3HAYMTCIBHOMY 3ariaybJaeHHMIO HMXE IToJa NOA-
pajia. B HEKOTOpHIX ciyuasix A YMEHBLIICHUS 3ariyoneHusi (yHaa-
MEHTOB YacTh YCTYINOB pachnojarajack B IIpeAciax I104Bana, 4YTO
NPUBOAWIO K YMEHBIICHMIO IUIOINAAM IOIBaa.

Ilo3xe BHeapeHME MOHOJHMTHOIO M COOpPHOro Xene300€TOHAa HCK-
TIOYHMJIO0 HEOOXOAUMOCTh B YCTPORCTBE I'DOMO3AKMX YCTYIIOB IO BbICO-
¢ U 1o mupHHe (puc. 2.7).

@OyHAaMeHTHl B BHE OTIAEJbLHBIX ONOpP. JIEHTOUYHBIE (HEIIPEPBLIBHBIC)
dyHAAMEHTB! 10 MAacCCHMBHBIMH CTCHAMHU HMEKOT, KakK IIpPaBWIO, HO-
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Puc. 2.7. Tubkue xene3zoberoHunie hyHIaAMEHTH H3 COODHBIX NOIyILEK:

1 — 6€3 nodAca; 6 — ¢ Xene3o0eTOHHBIM NOACOM; [ — Xese3oOeTOHHAst TMoAylukKa;, 2 — OeTOHHHHA
00K cTeH nmoapana; J— XenezobeTOHWMH NOAC; 4 — KMPHHYHAA XJIagKa
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BOJIbHO 3HAYHUTCIALHYIO TOJNIIHUHY, OIpPpCACISICMYIO TOJIIIMHOH CTCH
MIEPBOTO 3TaXa, YTO NMPUBOIMUT K HEIOUCHONB30BAHUIO HeECyIlei Cro-
coOHOCTH dyHHameHToB. IIo3TOMy NpH CTpEMJIEHHMH K 3KOHOMMH
CTPOMTEJIBHBIX MATEPHANOB B CIUIOWHBIX (yHOAMEHTaX YCTpauBaJy
[MPOEMBI, OTpaHHUYEHHBIE CBEpXYy MNEPEMBIYKAMM, @ CHU3Y OajxkaMu.
OnHako ycTpoMcTBO PYHAAMEHTOB I1I0J CTEHaMM B BHjE CTOJIOOB OKa-
3BIBATIOCH 1[€J1eCO00pa3HbIM TONBKO:

e B 3JaHUsIX BLICOTOH 1—2 3Taxa, Korja JaBjeHUe Ha I'PYHT NOj
CIUIOMIHLIM (YHAAMEHTOM MeHee aomnyckaemMoro. @yHaaMeHTHl ycTpa-
UBAJIM B BHUIE CTONOOB, OCHOBAHHBIX HEMNOCPEACTBCHHO HA TPYHTE M
NEPEKPBITEIX CBEPXY MNEpeMbIYKaMHU. BTOT THN (QyHOAMeHTa obecrie-
YUBAJI 3KOHOMMIO B MarepHanax, paboyei cuiue NpU KiIagKe ¥ Ha
3eMIISIHBIX paGoTax. Ctonbbl pacrionarajyd INoOA BCEMHM yIJIaMHM, B -
pECEYEHUSIX CTEH, B MECTax HECYHIMX MPOCTEHKOB C TaKUM pacyeToM,
YTOOBI pPACCTOSSHHE MEXIY OCAIMH CTON00B OBUIO B IIpenesnax
250—300 cM. PaccmaTtpuBaeMblii THN (yHOaMeHTa ©00J¢€ YYBCTBHUTE-
JICH K HEpaBHOMEPHBLIM OCaJKaM, 4YeM CIUIOIIHBIC (PYHAAMEHTBHL. ITO
HEO0XONMMO YYMUTBIBATEL, 00CHEnys CTPOCHHME M NPHU NPUHITUU IMPHH-
LUIMUANBHOTO PELUCHUS O €ro PEeMOHTE;

e IpH 3aJIeTAHHM MaTepuata Ha rydouHe 4,0—5,0 M 3KOHOMHSA
Ha Martepuanax OpH cCToab4yaThiX (PyHIAMEHTax 3HAUYUTENBLHO Iiepe-
KpbiBAJIa AONOJMHUTENbHBIE Pacxolibl II0 YCTPOWMCTBY IEPEMBLIYEK WIH
paHabanox;

e B TEX CAy4YasiXx, KOrZa HECYIUHMi OCTOB 30aHUSA COCTOMUT M3 TOJ-
HOIO WIK HEIMOJHOIO KapKaca, BEC MEPEKPHITHH M CTEH COCpeNOoTayu-
BaeTCs W TIiepelacTcss Ha TIPYHT B MECTaX paclioOXECHUSA CTOJN0OB
U060 KOJIOHH Kapkaca. PasMmepnl ¢dyHaaMeHTa MO NMOIOUIBE ONPEAEs-
JIICH B TIPENIIOJOXEHUH pPAaBHOMEPHOIO pacnpelcieHUs1 HNaBICHHUSA
oA HEeH B 3aBHCUMOCTH OT BEJIMYMHBI HAarpy3kKd H NPUHATOrO INpH
MIPOCKTHUPOBAHUH HONYCKACMOIC JABJICHUS Ha OCHOBAHME.

DOyHpaMeHThl MO CTOJNOBI M KOJOHHBI KapkKaca BBINOJHSUIUCH B
OCHOBHOM H3 KPAaCHOIO ITOJIHOTEJIOIN0 ODOXCKEHHOrO KHMpIMya, a co
BTOpOo# 1oJoBMHBL 30-X IL NpPOLUIOrO CTOJETHSI — U3 MOHOJUTHOIO
XKene300€ToHa.

2.2.2. CTteHbl
2.2.2.1. KHWPMAYHbLIE CTEHRDb!

TpanIMUMOHHBIM CTEHOBBIM MAaTEpPHAJIOM SABISIETCS KUPIIUY — HC-
KYCCTBEHHBLIX CTPOHUTENBHBIA KaMeHb, TPHUMECHSAEMBIA Ui pPYYHOH
YKJIAIKH.

Haubonbilice pacnpocTpaHEHUE B OTEYECTBEHHOM CTPOHTENLCTBE
MONYYUJ ITHHAHBIA OOBIKHOBEHHBIH (KpAaCHBIM) KMpriMy. Tako# Kup-
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HAY  XOPOIUO COLHPOTHUBIACTCA ACHCTBHIO BBICOKKHA TCMIICPATYD, HC-
WIATOEMOK, M IIOTOMY 6€3 OrpaHHYCHMUS TIPUMEHSUICS B CTEHaxX M
cronbax rpaxIEaHCKUX, OOILIECTBEHHBIX W IIPOMBILLIEHHBIX 3IaHUM.

CUIMKATHBIA KUPNUY OTIMYAEeTCH Oosice MpaBUIBHBIMU (OopMaMH
i TOYHBIMM pa3MEpPaMHM M TEM CAMBIM HMMeET P MPEUMYIIECTB IIPH
IPOM3BOACTBE Knanku. OmHaKo OH ©OoJjiee TEIUIONPOBOJEH, XyXE CO-
IPOTUBNSAETCSE AEMCTBUIO BBICOKMX TEMIIEPATYP U BJIarOEMOK.

PacTBOpbl ANl KHPNUAYHBIX KJIAZOK COCTaBJSIIOTCA M3 HUHEPTHBIX,
WIXKYLUIETO M pa3fIMYHbIX 100aBoK. B KadyecTBe MHEPTHBIX MPUMEHSIOT:
OOBIYHBIA (KBApLIEBLIA) IECOK, MECOK M3 TSDKENBIX KOTEJLHBIX LIa-
hOB, IECOK M3 JIETKUX M TIPaHYJIHPOBAHHBIX LLIAKOB, IIEM3O0BLIHA Iie-
COK M T. I. YeM MEHBIIE MJIOTHOCTh, TEM BBIILIE TETUIOU3OJISLIMOBHLIC
 BOMCTBA pacTBOpa M MEHEIIEe TEINJIONPOBOAHOCTL BBUIOXEHHON Ha
HCM  KJIQJIKH.

Ilo cBOEH CTPYKTYype KHMPIMYHBIE CTeHBl IOAPA3NENSIOTCI Ha
IUIOUIHBIE (OAHOPOAHBIE), CIOXEHHBIE M3 KMpIMYa, U OOJIErYeHHBIC
(HEOAHOPOIHBIE), CIOXEHHBIE M3 KMPIIMYA C 3alOJHEHUSMH M3 ApY-
MX MCHEE TEeINJIONPOBOAHBIX MATEPHAIIOB MM C BO3AYIIHBIMU IMpO-
“JIOMKaAMH.

JopeBOMOLIMOHHOE XWIHLUIHOE CTpOHTENbcTBO (10 1917 r) ornm-
1UIOCh BO3BEJAEHUEM CTEH C MAaCCHMBHBIMM KMPITUYHBIMM CTEHaMH
roudHoi 660—1480 mMmM. HanminHee yrosieHHe CTEH BBI3HIBAIOCH
)ICYTCTBHEM B TO BpPEMSA TEOpHM pacyeTa KAMEHHEBIX KOHCTPYKUMH.
[onIMHA CTEH M0 3TaXaM NPUHUMaIAach NPHUMEHUTEIBHO BhIpabo-
|AHHBIM IPaKTUYECKMM IPAaBWIaM, COMJIACHO KOTOPHIM TOJIUMHA CTEH
WOKIBIX IBYX 3TaXel CBEpXy BHHM3, HayMHasl ¢ TPETLErO 3TaXa, YBE-
IMYUBAJIACh HA % kupnuya. O6pe3bl CT€H BBIIOJHAJIKNCE BHYTPh 31a-

. Hecymasa cnocob6HOCTh MpH 3TOM HCnonb3oBaitach Ha 50—70%."

Haubonpimee pacrnpocTpaHeHHE B TO BpeMS HMMEIH CICOYIOIIHE
YA3HOBMIHOCTH CIUIOINHON Kiuanku (puc. 2.8):

e [ICTIHAsA (JIOXKOBBIC M THIYKOBBIC PSIbl YEPEAYIOTCS, BEPTUKAIb-
ible IIBBI BCEX JIOXKOBEIX PSAJIOB COBITIAHAlOT);

e KpecTOBasA (BCPTHUKAIBHBIE IIBBI B JIOXKKOBBIX PsiIaXx BBIKJIAJbI-
JIOTCSI B TIEPEBA3KY);

* TOJIJIAHJACKAA (THIYKOBBIE PSIAbl YEPEAYIOTCA CO CMELIAHHBIMH, B
MELIAHHOM pAOY JIOXKOBBIC M TBHIYKOBBIC KHPIMYM HAYT Yepes
JIMH);

IIpeanoxenssih nosoHee JI.KM. OHuluMKOM MeTox pacyeTa KHUPIMYHBIX 3JaHHH C
» *CTKOM KOHCTDYKTHBHOM CXEMOH ITO3BOJIUI B 3HAYMTC/IBHOM CTETEHHM YMEHBLUIHTH
ONMUIMHY CTCH. . :

§9



Puc. 2.8. Tunel KMpMHUYHBIX KIANOK:

a — HenHadg; & — KPEeCToBaA; € — NoANaHackas, z— [oTH-

yeckas, d— AaHINIHACKAs, € — MHOIOpAIHAsA, M — MHOro-

T T T psanaHas 0e3 MepeBA3KM IOPHIOHTANLHBIX LIBOB HapyXHoH
HC BEPCTH

e rOTHYECKAsA (COCTOMUT M3 CMEIUAHHBIX PANOB, THIYKOBHIE U JIOX-
KOBBIE KHPIIMYM YEPEAYIOTCSA B KaXIOM DSNy);

e aHIMUMcKas (Ha KaXAble JIBa JIOXKOBHIX psiia NPHUXOIUTCA OOUH
TBIYKOBBI, BCe psabl IEpeBsi3aHbl B 1/4 Kupmuda).

JLOBOEHHOE XMIIMIIHOE CTPOMTENBCTBO OTIHYAIOCH BO3BEACHUEM
3MaHMHA Kak ¢ MAaCCUBHBIMH KHPITMYHBIMH CTEHAaMH, TakK M ¢ obier-
YEeHHBIMH.

CnnoliHasi KiIagkKa BBINOJIHSUIACH [OBYX THUIIOB IIEPEBS3KH IIIBOB:
LIeMMHas, Jalollas B IMONEPEYHOM CEYEHHMH MEPEBA3KY BCEX IUBOB BHIIIE-
JIEXKAIUMKA KUpPIMAYAaMH, H aMEpUKaHCKas, oOecrieudBaouias rIepe-
BSAA3KY LIBOB TOJBKO B OOHOM psAAY M3 LIECTH; IO3TOMY €€ HEpeAKO
HA3b{BAalOT LIECTUPANHOMN.

Obneryennsie cTeHbl. CyllecTBYeT 3aBUCHMMOCTb MEXAY TEIUIONPO-
BOJIHOCTBIO, COOCTBEHHBIM BECOM M MeXaHHYeCcKOoH IMpPOYHOCThIO. YeM
Oonbie COOCTBEHHBIM BEC, a CJIEAOBATEJIBHO M IUTOTHOCTH MaTepHana,
TEM HHUXE €ro TEPMHUYECKOE COMPOTUBJICHHE, HO 3aTO OOBIYHO TEM
BBIIIIE €r0 NPOYHOCTh. DTO IIPUBOAUT K TOMY, YTO B CT€HAX BEPXHUX
3TAXEN UMEIOTCA HU3NMULIHMUE 3aIachl IMPOYHOCTH, 4 B CTEHAX HUXXHUX
3TaXEeR — HEJAOCTATOK TEPMHYECKOI'O COIPOTHBIECHUS, YTO BLI3BIBACT
U3NTHUIIHEE YTSDKENEHUE KOHCTPYKUMHA CTeH M (PYHIAAMEHTOB M IOTEPIO
MOJIC3HOH IUIOUIANH ITOMEIICHHI.

TaMm, rme uMencs pes3epB NMPOYHOCTH, NPUMEHSUIUCHL TaK Ha3blBae-
MBbIE OOJIETYECHHBIE CTEHBI M3 0OoJee JIETKHX M IOTOMY MEHee TeIUIo-
NIPOBOJHLIX MAaTEPHAJIOB. DTO IO3BOJSIO YMEHBIIUTHL TOJILUUHY CTEH
HACTONBKO, 4YTOOBI NPOYHOCTL Marepvana ObUla MaKCHUMaAbHO MC-
[OJb30BaHA. TaKMM MAaTEpHATIOM SIBISIIOTCS BHObI KUPIIM4YaA, 001anaro-
IIME CYLIECTBEHHO MEHBIIEH MAacCo M MEHBIIEH TEIUIONPOBOLHO-
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CTBIO, YeM OOBIKHOBEHHBIH IMMHHSHBIM MK CUJIHWKATHBIA, HANpHUMEp:
1) MIHMHSAHO-TPENENbLHBIN, TOIYYaeMBIA NyTEM OOXHIa TJIMHBI C MpPH-
MECBIO Tpemnena; 2) NOpUCTBIM, IPU HM3TOTOBIEHUM KOTOPOTO K TJIHHE
nodapnseTca yroabHasi IbUIb WIH JPEBECHBIE OINMIKH, BBITOpalomue
npu ooxure; 3) 06e300XUIOBbIC — LJIAKOBBIA W 30ABLHBIA, MPOU3BO-
IAMBIE W3 TPAHYIMPOBAHHBIX IIUTAKOB M M3 CJIAHLEBOK 30JIHI.

IlepeudcneHHble PAa3HOBHUAHOCTH KUPHHYA UMEIOT TC X pasMepbl
H OpMY, 4TO U OOBIKHOBEHHBIN IMIMHSAHBIA KUPIHY, U KU3NOTOBISIOTCA
CIedyIOHIMX MapoK. COOTBETCTBEHHO «33», «30», «75», «100»; Takum
00pa3oM B CpPeIHEM OHM MCHEE INPOYHBIC, YeM OOBIKHOBCHHBII IIMHSA-
HBIX KMpHUY.

KOHCTPYKTHMBHO KJIaJiKa M3 O0JErdeHHOro KMprnyya HMYEM He OT-
MUYaeTCs OT KIAAKM H3 OOBIKHOBEHHOTO KUPHUYR, HO MHHMManbHadA
TOJIILIMHA CTCH Obl1da YMEHBIIECHA Ha 1/2 KMpnu4ya, TaK KaK TepMUye-
CKOe conpoTuBieHHe uXx Bbiie Ha 30—50% (B 3aBUCMMOCTH OT BHJA
Kupnuuya). Knagka U3 3TUX COPTOB KHUPITMYA BeAach HMCKIIIOUMTENLHO
Ha JIETKHUX pacTBOpax MapokK «8» M «15» ¥ NpHUMEHsUIach TOJBKO A
MaNnoO3TaXHBIX (2—3 3Taxa) 3MaHUH MM BEPXHUX 3TaXEH MHOro-
3TaXHBIX 38aHuil. [IpuMcHeHMe Takux KUPNUYEH HE IOIMYyCKaIoch
VIS CTEH HOMEUIEHHUH ¢ MOBBILEHHON BJIAXHOCTBIO (6aHU, npayey-
Hbl€), a TAKXKe IJIs1 KJalKd ABIMOXOLOB, OOpDOBOB, NEYe€il M T. [.

3HayMTeIbHOE YMEHbIIEHNE MAacChl CT€HBl JOCTHTAIOCH 3aMeHoH
YaCTH KHUPIHUYHOM KIIAAKHU APYTUMHM JIETKMMM M IIOTOMY MAaJoTeIUio-
NMPOBOAHBIMUA MaTEpHAJIAMHU.

Knanxa c¢ 3acemkamd. OgHa U3 Haubonee CraphiX KOHCTpPYKUHH
CTEH Takoro tuna omnuia npemioxeHa B 90-x . XIX B. apxutekTopoM
IepapooM. Knanka cucreMbl Iepapaa COCTOMT M3 ABYX CTEHOK, TOJ-
IMHHOI B NOJKHpNHUYAa KaXaasl, BHIKJIANbIBAEMbIX HAa pacTBOpEe MapkKH
He HUXe «15», ¢ mpoMexXyTKoM Mexny HUMH 18—33 cwm, 3amnosnHsie-
MBIM MAaJIOTCIVICIIPOBOAHBIM MAaTEPHAIOM: 3aCHIIKOH M3 KOTENbHOIO
LIUIaKa, 30JIbl, TOMYEHOTO YIAA M Ap. WIHM IIAKO-ONUNOYHBIM 0eTOo-
HOM cocTtara 1:10:6 (M3BECTKOBOS TECTO : LLIAK : onuakM). [ns pakio-
HOB ¢ ¢ = —30°C ToinmMHa CTEH NpUHUMANACh 51 cM, g paoHoB C
t=—-40"C — 56—64 cM. [Ina ycTpaHEHHs OIIaCHOCTH OTCHhIpeBaHHA
3aChIIKH BCJAEACTBME KOHJACHCATa MNapoB, NMPOHMKAIOIUX HU3HYTPH MO-
MEUIEHUI, BHYTPEHHSsI TIOBEPXHOCTb CTEH IOKPHIBATACEH ITIOTHOM
(LeMeHTHOM) IUTYKATypKOM, MACHASHOH Kpackoil M T A. s ca3y
CTEHOK MX COCIHHSIIM JpPYr C JpPYroM BbIIIYCKOM TBIYKOB — yepe3
ONUH psAn M3 KaxXnoH cTeHKH. IIpM OCTaBlI€HHMM MEXOY TBHIYKOM M
CTEeHOH 3a30pa HIMPUHOU 3—5 CM OMACHOCTH NPOMEP3aHUA N0 JHHUM
THIYKOB MOXET, KakK IToKa3ana IpakKTUKa, CYUTATLCI MCKIIOUYEHHOM.
CoenMHeHHE CTEHOK METAUTMYECKMMH CKOoOaMM TpebyeT 3aTpaT 3Ha-
YATEJIBHOIO KOJAMYECTBA METaUIa, 3aTpydHAeT paboThl, M HOTOMY
NPUMEHSIIIOCH PEAKO.
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3acCBhINKHA JAIOT CO BPEMEHEM HEKOTOPYIO OCAIKy, B pe3yJIbTare 4e-
ro o0pasyloTcs IYCTOTHI, YMEHBLIAIOIIUE TEPMHUUYECKOE COIPOTHBJIC
HUe cTeHbl. [Insi 60peOBI ¢ 3TMM B BEPXHEH YACTH CTECH, B IIpEAEiiax
yepnaka OCTaB/IsiIach 1LEJb, Yepe3 KOTOPYK MNEPHUOAUYECKH MPOU3BO-
IUJIOCH TOMNOJHEHME 3aChITKM.

ITo cpaBHEHMIO CO CIUIOUIHOM KMPIHYHOM CTeHO# cucteMa lepapaa
0oJjiee 3KOHOMMYHA 110 pacxomy Marepuana. OOHaKO OHa Tpebopaia
MPUMEHEHHMS JIMIIL XOPOLIETro M LIEJOro KHUpIu1ya, KpoMe TOro, Kjiaaka
TAKON CTEHBl OOJiee TPYHOEMKA, YeM KJIalAKa CIUIOLIHOH CTEHDI.

YKazaHHBIE HEOOCTATKKX YaCTUYHO OBUIM YCTPAaHEHBl B KJIAIKE
H.C. IlonoBa — H.M. OpsisHKMHA, B KOTOPOI JIB€ HEBBICOKHME CTCHKH
B YEThIPC IFOPM3OHTAIBHBIX JIOXKOBBIX Psiia TEPEeKPhIBAIMCL TOPU30OH-
TAIBHBIMHM auadparMaMM U3 CIUIOUTHON KIIAAKU KHUPIHYA TOJIINHOH
B JABa psga. 3achbillKa HeOOJBIIOH BBICOTHI INPAaKTHYECKM HE JaBajaa
OCaaKH, a XJIagkKa CTeHbl ¢ FOPU30HTAJLHBIMM auadparMaMH OTIHYA-
JJack TIPOCTOTOH.

CTeHBl ¢ 3aChIIKOM NPUMEHSUIMCh JJIA HAPYXHBIX CTEH 3HaHUH
BLICOTOI He Oonee IISATH ITaxXed. PaccTossHUe MeEXy NOnepeyYHbIMHU
CTEHAaMHM WJIH KOJOHHAMHM Kapkaca He IpeBblliaio 7,5 M. Takue cre-
Hbl HE YCTPAMBAJIMCh B 3[aHHMAX C NMOBBIUICHHON BJIAXHOCTBIO BO31Y-
Xa: NpadyeyHblX, OAHAX, KYXHSIX, MOCUHBIX.

I[Toxons BO3BOAUICS M3 CIJIOIIHOM KJIAAKM C COOTBETCTBYIOILIUM
yronuieHueM. IIpocteHku uMenu mHpUHY He MeHee 51 cM. Ilepe-
MBIYKM TIpOJeTOM 0 1,5 M ycTpauMBaJIUCh PSIOBHIMH, pa3dcabHBIMU
oA KaXI0oM CTEeHKOM. 3achliKa INOMIEPXHBANACL AHTUCENTHPOBAH-
HOH (KpeO30TUPOBAHHOMN) JOCKOM, YJIOXEHHONH HaJ OKOHHOH KOpoO-
KO#. PsinoBbIE NEepeMBIYKM MMEIH BBLICOTY HE MEHEE IIECTH PSIOB U
BbIKJIAABIBAJIMCE HA LIEMEHTHOM pactBope 1:4. Ilom HUXHUM psAn KUp-
NMUYEeH YKIQOBIBAIOCh THayeyHoe XKene3o. HeHecylue mnepeMbIYKH
npoaeToM bosnee 1,5 M, a TakKke Bce MNEPEMBIMKHU, HECyLIHE Harpys3Ky
OoT OaJIoOK TEepeKphITH (HE3aBHCHMMO OT BEIWYMHBI IIpoOJieTa), OBUIX
XKene300€TOHHBIMM MJIM M3 CTAIbHBIX MNPOKATHBIX OAJIOK.

banku nepekpbITHi1 OIMMpaNUCh HA 00€ CTEHKHU 4Yepe3 HdepeBAHHbIE
WIH XeNe300eTOHHbIE MNoAKIaaKH. I yBenMYeHUsd YCTOHYHBOCTH
HECYHIMX HApPYXKHBIX CTEH HMHOTrAA MOJ OaKaMH MEXAYITAXKHOIo Ine-
PEKPBITUA TPEAYCMATPUBANM  XKEJNEC300€TOHHBIM IMOSAC  TOJIIUHON
6,5 ¢cM. JIna toro 4YtoOBl He ONMMpaTth OajJKM Ha CTEHBI, YCTpauBajH
BHYTPEHHUE NOWJISACTPbI, 1O KOTOPBIM BIOJIb CTEHBl YKJIAJABLIBAJIMK ITpH-
CTCHHBIC TIPOTOHBI, NMOMIICPXHMBAIOIIHE KOHUBI OaJIOK.

KupnnyHo-6eTOHHAasI Kaaka U KIaAgKa C 3alOJJHEHHUEM TOTOBBIMH
BKuIaabimaMy — xJaaka H.C. [Tonosa. Kiaaka 3Toil cCHCTEMBL COCTOMT,
KaK M BBIIICONUCAHHBIC, U3 ABYX MNAapaUICABHLIX CTCHOK TOJIIMHON B
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}/2 kupryya. [IpoMeXyToK MEXIy HUMHM 3aroJHIHN JIETKUM OeTOHOM

(mIpuMepHBIA cOCTaB 1:2:24 — LIEMEHT : U3BECTKOBOE TECTO : 1IUIAK).

IIpn mnotHocTH Jnerkoro GeroHa 1250 kxr/M? obuias TONMIIMHA
CTCHKM Ha TEIUIOM pAacTBOpe IpMHMMAaNachk B paiioHax ¢ = —-20°C B
42 cM, B paitoHax ¢ —30°C B 52 cM, a B paiioHax —40°C B 60 cM.

ITpu knaaxke TONIUMHONW MeHee 51 CM I CBA3U CTEHOK C JIETKUM
OETOHOM KaXOblii 4YETBEPTHIH — LIECTONM psl IO BHICOTE B LIaXMaT-
HOM TIOpSIIKE NEPEeKPHIBAJICS THIYKAMH.

[Ipu TonuMHE KJIAaAKHU CBHIIIE 51 CM CBSI3b OCYLIECTBISIACH CKBO3-
HbIM FOPHU30HTAJbHBIM PSIIOM KHPIUYHON KIaAKH, YKIAABIBAEMLIM I10
BLICOTE 4Yepe3 KAXIbIC TPH JOXKOBBIX psAla GOKOBBIX CTEHOK.

Knanka H.C. [lonosa npuMeHsU1ach IS HAPYXHBIX CTEH BRICOTOM
00 15 M, T. €. Qs YeThIpeX3TaXHKLIX 31aHUNA. bnaromapss 3ameHe BHYT-
PEHHEH YacTH KJIaAKM JIETKMM OETOHOM IOCTUTAIACh 3KOHOMMS oT 20
10 40% xupnuvua 6e3 yxymIIeHHs TEIUIOTEXHUYECKHX CBOMCTB.

YceTpoiicTBO LOKOASE M KAPHHU30B MPUHUHUIIHAIBHO HE OTIMYAIOCh
OT YCTPOMCTBA TAaKOBHIX IIPU CIUIOMIHBIX KMPIMHYHBIX cTeHaX. Ilepe-
MBIYKHA HAH NMPOEMaMH YCTPAaNBAIHUCh OOBIYHO PSNOBBIMH, KUPITUYHBIMH.

JJOCTOMHCTBO KMPIHMYHO-0ETOHHBIX CTEH 3aKJIIOYaeTCsl B MX BBHICO-
KOH HPOYHOCTU. DTO OOBACHSETCA TeM, 4YTO OGETOH BOCIPHHUMAET
4YACTh HAIPY3KH, IEpeaaBacMOi Ha CTEHY, X, KpOME TOTro, B HEil XOpo-
IO obecreyeHa CBA3b MEXIY JIHLEBLIMU CTeHKaMM. [1o3ToOMy KMpnH4-
HO-O6ETOHHBIE CTEHBI B 3ABUCUMOCTH OT TPUMEHSIEMBIX MApOK KHpIIHYa
M Kiacca 6eToHa paspelmasock BO3BOAMTH OO LIECTH 3TaXeil.

HenocratkaMm TakMx CTE€H SIBJISIIOTCS: BHECEHHE B KHPIHUYHYIO
CTEHY BO BpeMs KJaIKu OOJBLIOTO KOJHUYECTBA BJIArM M ITOBLILLIEHHAs
TPYAOEMKOCTh paboT Y 3aTpyAHEHHs IPU NPOM3BOACTBE pabOT B 3UM-
Hee BpeMsi. OTU HEIOCTAaTKH YCTPAHEHbl B KOHCTPYKUHMH KHPIHUYHOHN
CTEHBl € TEPMOBKJIAlbILIAMH, pa3pabOTaHHOMH

B.I1. HexpacoBsiM (puc. 2.9). D1a CTeHa OTIH- :I_“—_
YyaeTcd OT KHPIMHYHO-OCTOHHOH TeM, YTO BHYT- =} - E
pPEHHEEe €€ [POCTPAaHCTBO BMECTO OETOHHOI ; ::]j o E/z
CMECH 3aIlOJIHJIOCh 3apaHee H3rOTOBJICHHBIMH ~3- =
MANOTEIUIONPOBOAHEIMM KAMHSIMHM (T€PMOBKJIA- S | —
AbIIaMHU). JIigd H3roToBJICHHUA TEPMOBKIIAJIbI- % .-:': E
iIe IPUMEHSUINCh JIETKMil GETOH, NMEHOOETOH, =1
MEHOCWIMKAT M Ap. _;_'] E
Kononuesaa kinaaka cred cucreMbl JLLA. Cep- R —

ka u C.A. Bnacora (puc. 2.10, a, 6, 8) COCTOHUT

M3 JBYX JIMLEBBIX CTEHOK TOMWMHOK mo 0,5 FPuc. 2.9. Obrersennas

KJIanKa

KHPpII4a, MCEXAy KOTOPbIMHU pPaCItONOXCEHDBI I1O- ¢ TepPMOBKIIANBILIAM:
[ICPEYHBIC B IMOJKUPIHWYA CTEHKH (I[Ha(bpaFMbI), ] — KMpNHYHAA KIATKA:
KOTOPBIC obecrieyuBaloT CBS3b MEXIAY AHLECBLI- 2 — TEPMOBKIALILU
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MH CTCHKAMH H ACJIAT BHYTPCHHIOKIO INOJIOCTDb CTCHBI Hd PAd KOJOAUCB.
Paccrossnue Mexny auadpparMaMu HaszHadaloch OT 530 mo 1050 mm,
T. €. OT ABYX A0 4YeThIpeX Kupruueid. Komoausl 3anoNHsIN JETKHM Oe-
TOHOM WM JIETKOOCTOHHBIMM BKJIAnbIaMU. CTeHBI BBITOJHSIIM TOJI-
LMHOM OT 1,5 mo 2,5 xuprnuued B 3aBUCHUMOCTH OT MapKd KHUpIIM4Ya H
Kinacca 6eroda. KononiieBass xiagka cTeH TpUMEHsUIAaCh IIPH CTPOUTE-
JIbCTBE 3JAaHHUH BLICOTOM OO MATH 3Taxeil. B 37aHUAX D0 ABYX 3TaXeH
BKJIIOYMTEIBHO (@ Takke B ABYX BEPXHHMX 3TaXKaX MHOTO3TaXHBIX 31a-
HUH) KOJIOAUBI 3aChINaIMCh HUIAKOM. BO HM306eXaHHe OCaaKd 3aCBHINKHU
yepe3 KaXable NATh PAIOB KMpIIMYa IO BBICOTE CTEHBI YCTpaMBaIM ap-
MHpPOBaHHBIE pacTBOpHBIe auadparMbl TOJILMMHOM 15 MM M3 pacTBopa
TOro XK€ COCTaBa, YTO M Ui Kiagku (cM. puc. 2.10, 2).

ITom 6GajixaMu nepeKphITHH pacTBOpHbIE AMadparMel YTONLIAJIHUCH
M0 BCeH IUMpHUHE CTEHBI OO0 40 MM M YCHJIMBIMCH HOTOJHHTEIALHOMN
apMaTypoHu.

B yriax ¥ Mecrax NpUMBIKAHHWS BHYTPEHHHMX CT€H K HapyXHBIM
HX YCHJIMBAIH CTATbHBIMHU CBS3AMH. CBSI3M IUMAMETPOM 5—6 MM C
KPIOKAMHM Ha KOHUAX YKJIaAbIBaJiM B JAHapparMel H3 pacTBopa Ha
YPOBHSIX TECPEKPBITAN, INOJOKOHHHMKOB U TIEPEMBIYEK.

Bce OnMCaHHbie KOHCTPYKIIMH ODOJIEr4EHHBIX CTEH B 3aBHCHMOCTHU
OT Ppe3Y/ILTATOB TEIUIOTEXHUYECKOTO PpacyeTa BBIMTOMHAAU TOJILLUHOM
380—420 MM (B 1,5 xupnuua), 510—580 MM (B ABa Xuprimya) WiIH
640700 MM (B 2,5 xupruya). IIpoMexXyToyHast TOJNILLMHA IIOJIy4a-
JJach 3a CYET YIUMPEHMS BEPTUKAIBLHBIX IIBOB MEXIY TBHIYKOBBIMH
KUPITUYAMHU TIONEPEYHBIX CTEHOK.

1-# pan 24 s
¥ Juul .-,}|_L-. B
[ 1—*1(—'—1 r_jf7'1

1 3

ﬁﬁ;‘%@*@‘%
; :‘-_. VH/‘I-
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P uc. 2.10. Kononuesas knagka creHnl cucreMsl JILA. Cepka U C.A. Bnacora:

@ — PAABl XIAOKH; 6 — CEUCHHE O KOJIOALY; 6 — CedYeHHMe RO NOMEPEYHOR CTEHKE; 2 — CECYCHME MO
KOJIOALY [IPM YCTPOWCTBE 3aChIIKM; ] — KHUDITUYM JIOXKOBOIO pAda; 2 — KHPIIUYH THYKOBOIO PAIA;
3 — umax; 4 — TepMOBKAaALl;, 5 — pacTBOpHas nHadparma
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CTeHBl ¢ BO3AYyWIHOM Ipocnoikoi (npemwioxeHue I.P. KysHelo-
Ba) COCTOAT H3 HBYX CTEHOK C 3a30poM Mexay HumHu (puc. 2.11, a).
OcHOBHas1 BHYTPEHHAA CTEHKAa MMeeT TOMMHY B | wiau 1,5 xupnuua
B 3aBUCUMOCTH OT HEOOXOOHMOH NPOYHOCTH M TEIUIOTEXHUYECKMX
TpeboBaHMit. HapyxHasi cTeHKa BBIKJIAAbIBAIACL TONIIMHONM B 0,5
KUpPIHYa. 3aMKHyTasi BO3IYyIIHasA IpoCiaoiKa TonaumHoi 50 MM obna-
IAeT TEPMHYECKHM COMNPOTHBIECHUEM, PABHOUECHHBLIM COMPOTUBICHUIO
KMpIUYHOH Kinagku TommuuHoi B (0,5 xuprnuya. I[lostoMy Hanuuue B
KJIaJIKe TAKOW MNPOCHOMKM 3HAYMTENABLHO SKOHOMMIIO KHPIMY M pac-
TBOP M TO3BOJISJIO YMEHBUIMThL TOJIIMHY, a TaKKe BeC CTeHH 0e3
YXYIIIEHHUSI €€ TEIUIOTEXHUUYECKUX KadyeCTB.

CpBsi3b MeXAy BHYTpEHHEH M HApyXHOH CTCHKAMH OCYLIECTBIS-
JIaCh THIYKOBBIMM psSIaMM KHPIIHYEH, PacCIiojlaracMBIX 4epe3 KaXible
NSTh JIOXKOBBIX PSIIOB, BCHACIACTBME 4YEro TaKME CTCHBI AOMYCKATOCH

O 000
]
— .
Z (g 1
2 O] L
| %,%:1[3 \
chmsf%?
— — %
CEERCE I =
HHGN
%:D: : |7
U1 380
¢ e
5 ;// 4
2 0000 B
: OC 30| 77 f
2 C )|,
OOoOo ]zt
! OOoOO0Ols  Lsela |
- ool ¢
] 1]
B[

350

420

A
Y

Puc. 2.11. CreHbl ¢ BO3AYWHONH NpPOCIOHKOM:

a — ¥3 TIOMHOTENOr0 KMPNH4a; 6 — M3 MHOTOABIPYATON0 KMPNHW4a; 8 — ¢ 3AMOJHEHHEM MHHEDATb-
HBHIM BOIUIOKOM; [ — BO3AYIIHAA TpOCNOiKa; 2 — HapyXHas WTYKATYPKa; 3 — BHYTPEHHAA IITYKa-
TYPKA; 4 — MHHCPaALHLIR BOWIOK Ha OMTYMHOM CBA3KE; S — pacUIMBK2 UIBOB
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IIpUMEHSAThL B MHOTO3TAXKHOM CTPOHUTENBLCTBE. CTEHBI C BO3AYLIHOHU
MMpOCIOMKOM HONYCKAJIOCh BBIKJIAABLIBATH KaK M3 IMOJHOTEJIOr0 KUPIIH-
ya, TaK M IycToTeaoro M mnopucroro. Ilpy NpUMMEHEHUHM KHUpNHYA
BLICOTON ©Gosiee 65 MM IomepeyHass NepeBA3Ka BBITONHSIACH 4Yepe3
Kaxnblie yeThipe psga (cM. puc. 2.11, a).

Bo u3bexaHue npoayBaHMA HAPYXHOM CTEHKU TIOBEPXHOCTb €€
OlITYKaTypuBajiack. Ecau Bo3gyliHas IPOCAOdKa ObUIa 3amnojiHEHa
HEOPraHUYeCKOM 3achIMKOM (1nak, MMHepajgbHas Bata U T.I.), TO
LUTYKAaTypKa HE NPUMEHSUIACh, a WHIBBI TUIATEJIbHO PaCHIMBaJIUCE.

[IpyMep Takoro 3anoIHEHUST MMHEPANbHBIM BOWIOKOM Ha OUTYM-
HOM CBSI3Ke TIOKa3aH Ha puc. 2.11, 6. HenoctarkoM 3TOM KOHCTPYK-
UMY 9BJSETCA €€ NMOBBIUICHHAS TPYLOSMKOCTD.

CTeHBl C IUIMTHBIM YTEIUIMTENEM COCTOSAT M3 Hecylued KAaIKu
TONILMHOM B 1—2 KMprnMya ¥ BHYTPCHHEH TEIUIOM3OIMPYIOMIENH TUIK-
Thl (THIICOBOM, THIICOLUIAKOBOM, THMIICOOINWIOYHONH, II€EHOOETOHHOM,
dubponuToBoil) (puc. 2.12).

IInuTHBIA yremauTenb MOXET IUIOTHO NIPHIEraTh K CTCHE C Kpell-
JIECHHEM Ha pacTBOPE, OJHAKO PEKOMEHIOBAJIOCh CTABUTH €ro Ha OT-
HOCE, T.€. CO3JaBaThb MEXOY CTCHOM M IUIMTaMH BO3AYIUHYIO IIpO-
coiKy TomurHON 20—40 MM, 00€CrneYMBAOLIYI0 IOMOJAHUTEIBHOE
yremieHue (cM. puc 2.12, 6).

Il1uTel B npegenax KaXAoro 3TaXa OINMpPAIOTCAd Ha XejJ1e300€TOH-
HbIC MEPEeKpbITUS WJIM HAa KUPIHYHBIC BEINYCKM CTEH C TE€M, YTOORI
oCagKa MUX HE OTJMYANACh OT OCAaAKHM KHPIHUYHON KIaJKH.
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Puc. 2.12. CreHH ¢ IUIMTHBIM YTEIUIMTENEM W OOTMUOBKOH ITaHENSMH:

@ — YCTAHOBKA YTCIUIHTC/IA Ha pAacTBOpE; 6 ~— YCTAHOBKA YTEIUIMTENAA Ha OTHoce; I — LIEMCHTHBIHA
pacTeop; 2 — YTENAHTENb, 3 — 3aTHPKa; 4 — PaCLIMBKA LIBOB; 5 — BO3RyIIHas npocioika 20—40 MM
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YCTaHOBKY TUTMT NMPOM3BOAWIM HA HM3BCCTKOBO-TUIICOBOM PacTBOpPE
110 HAHECEeHHBLIM Ha CTEHY TMIICOBHIM MasikaM (peiikaM). Masku Ha-
HOCWJIM TNPaBHWIBHLIMU pPsIaMHM, H IOBEPXHOCThL HMX JENaNH CTPOro
BCPTUKANbHOM. PaccrogHue MexXny MasikaMH OHpelefisiii  TaKuM
0Opa3oM, YTOOBI CTHIKHM IUIMT IIPUXOAHIMCHL Ha Magkax. IInutel ycra-
HABJIMBAIW pSAJAMH, BBINONHSAS TEPEBA3KY IIBOB M COCHUHSIS C
KJIQJKOHM CIIeHHaNbHBIMM KpETJICHUSIMH.

IIpeMMyIlecTBO CTEH C TUIMTHBIMHM YTCIUIMTEISIMH 3aKJII0YacTCs B
TOM, YTO IIPH BTOM HE BBINOJHSJIM BHYTPEHHIOKW UITYKAaTYpKy, Orpa-
HUYUBUIMNCH 3aTHPKOM HMX IIOBEPXHOCTEH M ILBOB.

PaiimoHanbHOM I XMIBIX JOMOB CpEIHEH 3TaXHOCTH SABISIETCH
KOHCTPYKLHMSA CTEH, YTeIUICHHasi OOJMIIOBOYHBIMM KpYITHOpa3sMEpHBI-
MU TMaHENsIMH. YKazaHHbIe MAHEJIH IPUMEHSIHChL TOMBKO Ha MEX-
OKOHHBIX YYacTKaX. YCTaHOBKY IaHeJeil IpOM3BOMMJIM Cpasy IIoCHe
OKOHYaHHSI KJIaJK¥M CTE€H COOTBETCTBYIOLLEIO 3TaXa J0 YCTpPOMCTBA
[I0TOJIOYHOTO TICPEKPHITHS M MNEPEropoOmoK.

ITaHens Kpenmwid K CTeHAM IBO3[SIMHM, KOTOpble 3a0HMBajJM B MpoO-
CMOJIEHHBIE TPOOKH.

Oco00oro BHUMaHHUs 3aCAYXUBAOT CTEHBI Ha TEIUIBIX pacTBoOpax co
1IUTAKOBBIMH 100aBKaMM, NOJYYEHHBIMH OT CXMIaHHWsd yIJis C IOBBI-
1eHHOH 30ybHOCTRIO (OoKOnMo 20%). Jlerkmue (remiple) pacTBODHI, B
KOTOPBIX BMECTO OOBIYHOIO INEeCKa MPHUMEHSUICS MEJIKHH IJIaK, MaJo-
1IOBHXXHBI, CHJIBHO He(POPMUPYIOTCS NMPHU CXaTHH. BeleacTBue 3TOro
1IpY OOMHAKOBOM MapkKe pacTBOPOB NPOYHOCTE KJIAAKH HA TeTUIOM
pacTBope noyTd Ha 30% MeHblIe NPOYHOCTH KJIAAKM Ha OOBLIYHOM
pactBope. OHa TaKKe MeHee JOJrOBeYHAa M CTOHKa K Bjare, ocobeH-
HO K CHJIbHOMY 3aMayMBaHHUIO aTMOCHEPHBIMH OcaJKaMHM HOBCPXHO-
CTH CTEHBI C IOBPEXICHHBIM IITYKATYPHBIM CJIOEM, YTO INPHUBOAUT K
3HAYUTEIILHOMY CHIDKEHMIO TNPOYHOCTHBIX Ka4e€CTB KIIAIKH.

2.2.2.2. CTEHbl U3 MEJIKUX BJZIOKOB

Hebonbime pasMepsl M1 Macca KMpOM4Ya, OOYCHOBJIEHHEIE, C OTHOM
CTOPOHBI, OCOOCHHOCTSIMM €ro INPOM3BOACTBA, a C JPYroM — cTpeMiie-
HUEM OOJIETYUTh €ro yKIAnKy, MPEeoonpelciisiior ¥ psi HEIOCTaTKOB,
OCHOBHBIMM M3 KOTOPBIX SIBISIIOTCS: OTHOCHUTEIALHO OOJbLIAS TPYIO-
CMKOCTb KHPNHYHOM KIAAKH, 3aTPYAHAKOMAs] HWHIYCTPHAIM3ALKIO
KHPITMYHOTO CTPOMTENBCTBA; HEAOMCIONb30BAHHE ITPOYHOCTH KHUPIIH-
Ya B KJIaAKe HM3-33a €ro MaJIOH BBICOTHI, BCIAEACTBHE YEro JOIYCKacMoe
HaNpsDKEHWE KIAAKW COCTABISAET TOJBKO 7—I11% oOT IMpOYHOCTH KHUP-
MU4a; 3HAYMTEJbHOE KOJIHYECTBO IIBOB, HM3-3a YEr0o YBEJIMYMBACTCA
pacxod pacTBopa M B KIAQAKy nonanaer ©onblloe KOMHWYECTBO BJATrH,
MECIUIEHHO HMCIapsIOIIeHcs M TOHMXAIOIIEH TEpMHUUYECKOE COIPOTHB-
JICHHUE CTEHBI.



AJBTEepDHATUBON B TIPEONOJICHUM OTMEYEHHBIX HEIOCTAaTKOB SBIIS-
eTCA BHEAPCHHE B OTCYECTBEHHYIO CTPOMTENBLHYK TNpPaKTHKY TaK Ha-
3bIBAEMBIX MEIKOOMOUHBIX KaMHeil. Takue KaMHHM HW3roTaBIMBAaNMCh
Maccoi 15—25 KrI, CIUTOIIHBIMM H NYCTOTCABIMH, U3 ONpPEACTICHHBIX
COPTOB TMHMH (KE€paMHUYECKMEe OJIOKH), JIETKMX OGEeTOHOB, CHJIMKALHMTa
(cMech raileHOM HM3BECTH M MOJIOTOrO NEeCKa) M HEKOTOPBIX MSATIKUX
MOpPOJ €CTECTBEHHOro KaMHSL.

I1ycTOTHI, ocTaBisgeMble B TeJie MEIKOOJIOWHOIO KaMHS, YMEHbIIAIOT
KOJNXAYECTBO MaTepuana, HeoOXOOQUMOro Ha ero M3roToBJICHHE, M NOBbI-
AT €ro TEPMHUYECKOE COTNPOTUBACHMUE. YCTAHOBIEHO, YTO BO3AYX B
Y3KHX 3aMKHYTBIX HOycTOTax sBasiercsi 3(PPEeKTHBHBIM TENIOU3ONATO-
poM. Tak, NyCcTOThl INMPHHON (B HAIMpaBICHHUHU, MEPNEHIUKYIIPHOM K
creHe) 10 ¢M B TEIZIOBOM OTHOILUCHHH SKBHUBAJICHTHHI CJIOIO JIETKOroO
6etoHa TO#A Xe TOMMMHBL CTeHBl M3 KaMHEH ¢ IYCTOTAMM MOTYT
VMETb TY X€ TOJLIMHY, YTO U CTEHH M3 CIJIONIHLIX KAMHCH, npu cynie-
CTBEHHOH 3KOHOMMH OeToHA. IIycTOTHI ILMPHUHOH 5 CM 3KBHBAJIEHTHBI
ABYKpAaTHOM TONIIUHE CHOS JIETKOrOo OETOHA, a IIUMpHHOK 2—3 cM —
AAXKEe TPEXKPATHON ero TOJIMKHE. OTO MO3BOJISAET YMEHbUINTh TOJILMHY
CTEH, HX BeC, COKPaTHTb CTOMMOCTh PYHAAMEHTOB H paboT Mo NMpou3-
BOIACTBY KJaAKH, CHU3UTH TPAHCIIOPTHBIC PacXOMBI.

B TO Xe BpeMsi He HCKIIOYAeTCs 'ONMacCHOCTb, YTO NMPOHHMKAKOUIUMA
ap, rnomnajnasi B BO3AYUIHBIE IIPOCIOMKH, PACHONOXCHHLIE Y HapyX-
HOM MOBEPXHOCTH CTEHbI, H KOHACHCHPYACH HA HAPYXHOM OXJIAXKACH-
HOM cCTeHKe, OyneT BBI3BIBaTL €€ OTchIpeBaHHUE. Ilo3TOMY CTEHBI M3
IIyCTOTEJIBIX KaMHE# ¢ BHYTPEHHEH CTOPOHBI IOKPHIBAIHCH IUIOTHOMH
(ueMeHTHOM) WITYKATypKOM, MAac/JsIHOM KpacKoil M T. .

MexaHuyeckasa IIpPOYHOCTb TAKMX KAMHEH TakK Xe, Kak M Ipoy-
HOCTb KHPIHYA, XapakTepU3yeTCss MAapKOW, O3HAYAKIIEH BPEMEHHOE
COTIPOTUBJIEHHUE CXATU10; HOPMaMM Ui 9TUX KaMHEH YCTaHOBJIEHA Ta
XK€ IIKaja MapoK, YTO M VI KUpNHYa, T. €. «25», «35», «50», «100»,
«125», «150», «200». I1po4yHOCTb NYCTOTENBIX KaMHeid onpeacnseTcs
M0 MOJHOW IUIOWIAAHM KaMHs OpyTTO (BMECTE € IYCTOTaMH).

Kiaaka M3 MeNKOOJOYHBIX KaMHEH BeJach KaK Ha JEerkuxX, TaKk H
Ha TSKENbIX PacTBOpax Tex XK€ COCTABOB M MApoOK, 4YTO M UIA KMp-
IMHYHOM KIIAJKH.

Crenbl n3 Kepamuyeckux O0KOB. B COBPEMEHHOM CTPOMTENBLCTBE
IUMPOKO TIPUMEHAIOTCH KEepaMHUYeCKHe OJIOKH, T. €. IIMHSIHBIE O0O0X-
XEHHBIE KAMHH C BEPTUKAIBHBLIMHM IUECJIEBUIHBIMU ITIYCTOTAMM.

Ilo cpaBHEeHHMIO ¢ OOBIKHOBEHHBIM KHMPIIHYOM KepaMH4eckHe 0J10-
KM MMEIOT MEHBIUYIO IUIOTHOCTh M JIYYLIME TEIUIOTEXHUYECKHME Kaye-
¢rtBa. Ocob6eHHO 60JbllIoe PACIIPOCTPAHEHHE ITONYYMIM CEMMILICICBHIC
KAMHHM C NONEpEeYHBIM PACHOA0XCHHEM Lueneil. O0a3aTeIbHBIM YCIIO-
BHEM UISI KJIQAKM M3 CEMHILEICBBIX KAMHEH SBJSieTCS MX LieMHas 1e-
pEBsI3KA. - N .o
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2.2.2.3. MENIKOPASMEPHbBIE 3JIEMEHTbl 1 HAPYXHASA
OTRENKA CTEH

OCHOBHO€ Ha3HAYeHHE NEePEMBIUYCK — IMEPEKPLITHE TBEPHBIX, OKOH~
HBIX M JPYTHX NIPOEMOB, A TAaXKEe BOCTIPUSTHE HATPY30K OT BhIUIENEXKa~
ILIETO YYaCTKa CTCHBI M NEPEKPHITHS U Mepedaya MX Ha NpPOCTeHKH. s
KAKAOro IiepModa CTPOMTENABLCTBA XapaKTepHbhI CBOM KOHCTPYKTUBHBIE
OCOOEHHOCTH mepeMblueK (pMc. 2.13).

B 3maHMgX I0peBOMIOLHUOHHOIO nepwoAa (Hadajo MpoUUIOro CTO-
NeTHsi) MpoeM LMpMHOM no 1,5 M nepexpuiBancs KIMHYATHIMU Iie-
peMblYKaMH, ©Oojiee 1,5 M — apoyHBIMH. YKa3aHHbIE KOHCTPYKLMH
NepeMbIMEK TPYAOEMKH B BBIMTOJHEHMHM W TpeOOBAJIM BBICOKOKBAIM-
$ULMpOBAaHHOR paboueil CUABbL, K TOMY X€ OHU YYBCTBUTE/IbHBI K CO-
CpEeIOTOYCHHEIM HAarpy3kaM M K HEPaBHOMEPHBIM OCaJKaM 3JaHHd,
TaK KaK DPa3pyLICHHIO NEpeMBbIYEK I[PH IOABJICHUM IIEPBOM TPELUMHBI
OyaeT NMpeIsITCTBOBATL TOJBKO CHJIA CLEIDICHUS KJIAXKMW.

HUccnenosanng pabotsl nepembiuek, nposeaeHHbie ILHHWITCom
(uetHe THII «Crpoumtenscrso») nox pykosoactsoM JILM. Onuuiuka,
OTIPEACTWIN TIPEUMYLIECTBA PANOBBIX NMEPEMBIYECK Hall KJIWHYATLIMU M
APOYHBLIMH IO TIPOYHOCTHBIM XapAaKTEPUCTHKAM (MX pa3pyllleHHe Ipo-
UCXOOMT IMIpM OomblUMX Harpyskax). JanbHelnieMy poCTy II€pBBIX
TPelIMH, IMOSBUBIIMXCSA B PSIOBBLIX IEPEMBIYKAX, IPENSITCTBYET Mepe-
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BsI3Ka WWBOB. lloaTOMY B XMAMIIHOM CTPOMUTEALCTBE, HAYHHasA ¢
20-x rr XX B., IIMPOKOE TIPUMEHEHHE MNMOJAYYMIM PSAOOBBIC MEPECMBIY-
KH, lepekphiBaloline mpoeMbl 1—2 M. Takass KOHCTPYKIIUA II€PEMEI-
YeK IUUPOKO INPHMEHSIACh B KHWIHMIIHOM CTPOHUTENLCTBE BIUIOTH N0
kKoHUa 40-x rr. XX B. PacyeTHas BBICOTA pPSAOOBOM IEPEMBIMKU JTOJIK-
Ha ObITH He MeHee 45 CM, YTO paBHSICTCHS IIECTH pAlNaM KIagKH.

Kianka psgoBbix nepeMbIMEK BBIUTOJHSAIACL U3 LEABHOTO OTOOp-
HOI'0 KMpINHYa HAa pacTBOpPE MAapKH «25» M BhIIIE CO CTPOTHMM COOJIIO-
JCHHEM TepeBsA3KM BOB. IIpu paboyei BbICOTE PSAOBOM IEPEMBIYKHM
MeHee 45 cM M ONMHpaHMH OaJiOK IEPEKPHITHI B 30HE MpPoeMa YacTo
NpUMEHANACh KOMOMHHpOBAHHasi KOHCTPYKILIMA. B KauecTBe caMo-
HECYHICH NEPEMBIYKM BBIKIAAbIBANACh PSAAOBAs, a BMECTO HECYUIEH
YCTaHABJIMBAJINCH AEpeBAHHBIE OpYCKM (IIEpMoOh CTPOUTE/ILCTBA Hayana
1920—1930-x rri) 1ubo crasmbHbiE OAJOYKH M3 ITPOKATHOIO npoduns
(IepMoOa CTPOUTENLCTBA BTOpPOH monaoBUHBI 1930-X rT.).

Otaeka HapykKHbIX NoBepxHocTell creH. HapyXHble NOBEPXHOCTH
KaMEHHBIX CTEH OTIEHBLIBAJIMCE B OCHOBHOM YETHIPEMS CIIOCO0AMMU:
1) DeKOpaTMBHOM Kianko#; 2) omTyKaTypuBaHHueM; 3) OONHIIOBKOMN;
4) mpuMeHeHHeM OQaKTYPEHHBIX KaMHECH.

IlocnenHue Tpu crnocoba, NMOMHUMO HIEKOPAaTHBHOIO HAa3HAYECHUS,
UMEIOT LieJb IPEAOXPAHUTh IMOBEPXHOCTh CTEHBI OT aTMOChEpHBIX
BO3AECVCTBHM.

JeKOpaTUBHON HA3BIBAIOT TAKYI0 KUPIMHUUYHVYIO KAAOKy, MOBEPXHO-
CTHBIE CJIOM KOTOpOi, KpoM€ HPOYHOCTH, HOJIXHBI obecneuyuTh dak-
TYpY Hazjaexaiiero kadecrsa. Hanbonee npocTbiM NPUEMOM SBISETCA
CO3IaHME TUIOCKOrO PHCYHKAa H3 KHPITHYa pa3jIMYHbIX UBeTOB. OpHa-
MEHT Ha KUPIMYHOH MOBEPXHOCTH MOXET ObITb M PENbeHBIM, CO-
3maBast Ha acage Hrpy cBetoTreHeil. OmHAKO MNOCHEAHHHA IIPHUEM
YCIIOXHAECT U YIOPOXAET KIAIKY.

bosice nporpeccMBHBIMM METONAMH OTHEJKH CTEH sIBAsieTCs OOJIU-
LOBKA U NMPHUMCHEHHE KaMHe#, O(akTypeHHBIX B IpOLECcce H3TOTOB-
JIEHHUS HA TIPEANIPUATHH.

s OGIMIIOBKM TNPMMEHSUIM B OCHOBHOM KAMHM MWJIM IUIMTBH M3
NIPUPOJHBIX KaMHEH, KepaMMYECKHE€ KAMHU U OCTOHHBLIC IUIMTHI.

[Ipy OONMUUOBKE KaMHAMU TNOCHACIHHWE MEPEBI3BIBANUCH C KIANKON
CTEHBI M BXOJMWIM TaKMM OOpa3oM B cocTaB KJIaaku. Eciu oGnmuoBka
BBLINTOJIHSIACh IUIMTAMH, TO OHHM IPUKPEIUBSUIMCE K TENy CTEHBI IO
OAHOMY M3 CIIOCOO0B, pacCMaTpHBAEMBIX HHXE.

11 OOIMUOBKM NPHUPOAHBIMH KAaMEHHBIMHM MAaTE€PHUAJIAMH HUCHOJIb-
30BAJIM TPaHUTHI, M3IBECTHAKW M HpYyrue, o0namarmMe CTOMKOCTHIO
npoTUB aTMOCGHEpHBIX BO3ACUCTBUI. BBUOY BBICOKOH CTOMMOCTH Ta-
KOW OONMLIOBKH €¢ TIpMMEHsUIM, IJIaBHBIM O00pa3oM, NpM OTHEJIKE OT-
NEJIBHBIX YYACTKOB CTCH 3JaHMH OOJbLIOH ODOIECTBEHHOH 3HAYHUMO-

L0



CTH (HaIlpuMep, IS LIOKONEM MWIH IEPBBIX 3TaXeH, 1 O0OpaMJIeHMS
BXOJIOB M T. I1.).

OO6/MLIOBOYHBIC TUIUTHI M3 INPUPOAHBLIX KaMHEH H3rOTOBISIOT TOJ-
uHoit or 30 mo 60 MM npH pasmepax ctopoH oT 300 mo 600 MM
(rpanuTHbIe TNUTE A0 1000 MM). TToBepXHOCTP HX MOXET UMETH pas-
JUYHYI0O 00paboTKy: MWIeHy10, 60po344aTylo, TOYEYHYIO, UUIH(OBAH-
HYI0, a4 T'paHMTA M MpaMopa, KpOME TOro, JIOIICHYIO M 3€pPKaIbHYIO
(MONMMPOBAHHYIO).

O6iuLOBKA IUIMTAMH BEJach JIMOO MO TOTOBOH CTeHE, TUOO OmHO-
BPEMEHHO C €€ Kiaaakoi. B mepBOM cCiydae miuThl KpelMIH CaMO3a-
AHKECPHUPYIOUIUMHUCA KOCTBUIAMH, KOTOpBIE 33Je/IBIBAIMCh B IHE3[a B
KJIagKe CTEHBI.

JHpyron# cnoco® XpemieHWsl, NPUMEHACMBIA IIpM 3HAYUTENLHOM
BBICOTE OOJMIOBKM, 3aKIIOYACTCS B YCTAHOBKE BEPTUKAJIBHLIX CTajlb-
HBIX CTEPXHEW, IPOAETHIX B IIPOYLUIMHB 3apaHee 3aJIOXEHHBIX B
KIIAAKy CKODO. 3a 3TH CTePXHM IIPH OOJUIOBKE 3aLEIUBUIM CrieLHab-
Hble KDIOKM, YHepXHBawomue IUTATel. HemoctatkoM OOGIMLIOBKH I10
FOTOBBIM CTEHAM SBISIETCA TOBBIMIEHHAsA TPYAOeMKOCTh paboT. Ilpu
OOJIMLIOBKE CTEH OJHOBPEMEHHO C KJIANKOH IUIMTHI KPEISAT aHKEepaMH
WIN aHKEPHBIMM JlallaMM, KOTOpble OJHHM KOHIIOM 3aKjiaabIBalOT B
CTEHY, a JAPYrMM — B OTBEPCTMA IUIUT IPU MX 3arOTOBKE.

CMeXXHBIE TUIMTBI COSAMHAIOT MEXAY CODOM B FOPH30HTAIbHOM DSI-
oy ckobaMH, a 1Mo BEPTHKAJIM — KOPOTKMMH CTaJIbHBIMH CTEPXHSIMHU.

Y106k U30€XaTh NosABAeHUA B OOJHULIOBKE JedOpPMAaLlMOHHBIX Tpe-
LIIMH IIPU YCaaAKe WIBOB KIAaAKH, HEOXOOAMMO IMpPeXYyCMOTPETH OCAnOy-
HbI€ TOPU30HTAJNBHLIC IUBHI; IS 3TOTO HEKOTOPBIE PSAAbI IUIKT HYXKHO
ornepeTh Ha BBITIYIICHHBIC PSAABl KJIAAKM WIM HUCHONB30BaTh I'OPHU30H-
TATbHBIE APXWUTEKTYPHBIC JETANH. IOSICKM, KOpPIOHEI M T m. Bce
OCTaNIbHBIE AECTAJIM M3TOTOBISIIOTCS K3 HEPXABEKOIIEH CTIM WIMA 3a-
HIUIIAOTCA OT KOPPO3MHM OKpAacKOM M TIUATEJNBHOH 3aJeJIKOX B Lie-
MEHTHBIA pacTBOp.

Kepamudeckue 0OAMUOBOYHBIE H3NEIHST MOAPA3ACASAIOTCA Ha Tep-
PAKOTOBBIC M IJ1a3ypOBaHHBIE, KOTOpble OBIBAIOT IAaAKHE U peabed-
Hble. Js1 06auLIOBKM (pacagoB B OCHOBHOM ITPMMCHSUIM INIAAKHUE TEp-
pakoToOBbIE H3aenusa. OHHU 00NaJAI0T IIPOYHOCTHIO, IOJTOBEYHOCTHIO,
KPACHMBBIM BHEUWIHHMM BMIOM M HEBBICOKOH CTOMMOCTBIO. MX MOXHO
MOAPA3ACIUTL Ha CJEAYIOUIME BUIBIL.

1. O6anuoBouHBIM (IHUEeBOM) Kupnud. MM BBIKJIAIBIBAIOT Ha-
PYXXHBIE BEPCTOBBIE PsiAbl KIAAKA M3 KHUpIIHYAa WIM KEPAMHUYECKHUX
O6imokoB. Takass oOMMIIOBKA SBASIETCA OJHUM M3 CaMbIX IIPOCTBIX M
HEOOpOTrHX CrnocoboB otnenku ¢acanop. Ilepessizka JUUEBOH KJIAaaKH
C KJIAAKOA CTEHBI IIPOM3BOAMTCS I10 MHOrOpSIHOH CHCTEME: TIpH
KJIQAKEe CTEH M3 KHUPIIMYa TOJNIIMHOM 65 MM depe3 MATb pSAAOB, M3
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KHpITUYA TOJNUIMHON 88 MM — 4Yepe3 TP pAna, a NMPpU KIaaKe HU3 Ke-
paMHM4YECKMX OJIOKOB — yepe3 [Ba psia OCHOBHOMH KJIaJKH.

2. OONMULIOBOYHBIE KEpAMMYECKHE KaMHHM (0J10KM) BbINYCKAIOT Ce-
MM-, JCBATH- U BOCEMHAIUATHIICICBBIC C MONEPEYHBIM paCIONIOXCHH-
€M ILUeJIEH M BOCBMHMIIEIEBBLIE C MPOAOJABHBIM PAaCIlOIOXEHHUEM HIEICH.

Paszmeper kamHe#t 150 x 120 x 140 MM,

JIuueByro Kinagky M3 OOJHMIIOBOYHBIX KaMHEH TMepeBsi3bIBAIA C
KJIaOKOH CTeHBI THIYKOBBIMU PSIIAMH, PACMOJOXCHHBIMH B CTEHE H3
KUpNUYa 4yepe3 UIECTh PSIOOB KMPIUYHONW KIIAIKH, a INpPH KIAAKE U3
KepaMHUYECKNX OJOKOB Yepe3 TpH psa.

PekoMeHaoBasIoCh NPUMEHATb KAMHU C NPOJOABHBIMH ITYCTOTAMH,
TaK KAaK OHM IO CPaBHCHHUIO C KAMHSMH C TONEPEYHBIMH ITYCTOTAMH
UMEIT OOJIBIIYIO TPOYHOCTHb MNEPEBA3KM JHMLEBOrO CIOA € KIaakoH
CTeHbl U 3(¢eKTUBHEE B TEIUIOTEXHHWYECKOM OTHOWEHUM. Ilpu uc-
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P uc. 2.14. O6GnuuoBKa 3aKNagHBIMHM KEepAMHYECKHUMH IUINTAMM:

a — 3aKIaOHBIC KepPaMWYCCKHE TUIMTHI; 6 — OOJMHLIOBKA KHPIMYMHBIX CTEH; 6 — OONHIIOBKA CTEH M3
KepaMH4YeCKHMX KaMHew; [ — 3axnanHas rivTa; 2 — paciebeHka .

87



MOJBb30BAHHM A OOJHUOBKU OJIOKOB C IONEPEYHBIMHU IMYCTOTaMH
nepeBsi3Ka ThIYKAMM BeJIaCh 4yepe3 OAUH psia, 4TO obecrneyuBaeT OO-
jiee BBICOKHE TEIIOTEXHUYECKHUE KayecTBa CTEHBI, YEM INpPH MHOTIO-
PSITHOM TIEPEBSI3KE.

3. OOnMUOBOYHBIC TUIUTHI B 32aBUCUMOCTH OT CIOCO0A YCTAHOBKH
MOXHO pa3JejiiTh Ha 3aKJaAHbIC M IIPUCIOHHBIE.

3akjagHble XepaMUYECKHe IUTHL (pUC. 2.14) mpuMeHsIM I 00-
JIMIIOBKHM CTEH OJTHOBPEMEHHO C MX Kiaanko#. IlepeBsizka co CTEHOM
[MPOM3BOAMIACH 3aNCJIKOH B HEC XBOCTOBOH 4acTH IUIMNTBI HAa TAYOMHY
He MeHee 75 MM. IIIMTBH yCTaHaBIMBAIM KakK C IepeBs3koil acal-
HBIX BEPTHMKAJBHBIX ILIBOB, TAK M 0€3 INEPEBSA3KM.

11 oOMMUOBKM OKOHHBIX OTKOCOB M TEPEMBINEK MCHOJIL30BUIH
CHEUMAIBHbBIE YITIOBBIE IUIMTHI, JOMNOJMHUTENBHO YKPEIUISCMEIC CTalb-
HbIMH aHKepaMH JHaMeTpoM 4—6 MM.

IIpucnoHHBIE MaJIOrabapuTHBIC IIMTKM UMEIOT pasMephl 250 x 140;

250 x 65 1 120 x 65 MM. OHH TnIpenHa3HavalTca i OOJIMIIOBKH I'OTO-
BbIX CTeH. IIMHMTKM 3aKpervisiioT Ha LIEMEHTHO-IIECYAHOM pacTBOpE
MAapKNn He HHXe «50», HAHOCHMMOM Ha TIIATEABHO OYHIIECHHYIO H
YBJIAKHEHHYIO IOBEPXHOCTh KJIAOKM. IS AydIiiero CHEIUIEHHMS C pac-
TBOPOM Ha TbUILHOH CTOPOHE TDIMTOK HMMEIOTCS IMPOAOJIbHEIE O0pPO3IKH
B OpME «IaCTOYKHHOIO XBOCTa».

2.2.2.4. CTEHbI U3 KPYINHbLIX BJIOKOB

Briepsnie 30aHMEe U3 KPYHNHBIX 06710KOB ObUIO BO3BeACHO B loJUtaH-
oMy B 1921 . ¥V Hac B cTpaHe nepBoe 3aHHe NOCTpoeHo B 1927 1. B
Mockse. IlepBonadanpHo B 1931—1932 1 cTeHBl paspesanuich Ha
OJOKM OTHOCHUTEJBHO HEOOJBIIMX pPa3MEpoB, NPHYEM IIPHUMEHSINCH
TaK Ha3bIBaEMble <«4YEpHBIE» OJ0KM ¢ HeoaKTypeHHOH NMOBEPXHOCTHIO.
CTeHbl, BBUIOXKEHHbIE M3 TaKHMX OJIOKOB, 3aTeM OIUTYKaTypuUBaid. Bio-
KM H3rOTaBIMBAIM M3 LDIAKOOETOHA IUIOTHOCTHIO 1500—1700 kr/m3.
Macca Takux OJI0KOB noxomuiaa ao 50 kKr

ITo3xe, HauuHas ¢ 1933 ., cTanu nNpUMeHSTh OaKTYpPeHHBIE C Ha-
PY>XHOH CTOPOHBI OJIOKH C T€M, YTOOBI MCKIIOYHTH MPOLECC OITYKATY-
pyUBaHuA ¢dacanos.

B 3TO BpeMsl MOAYYHIU PACHPOCTPAHEHUE TATUPAAHAA U YEThIpEX-
psifiHasl pa3pe3KH HapyXHBIX CTeH Ha O1oku. ITpuMeHeHHe MHOTOpSI-
HBIX Pa3pe30K OBUIO OOYCIOBJICHO TIPY30NOABEMHOCTBIO MOHTAXHBIX
KPaHOB.

HayunHast ¢ 1941 1., ¢ nOSIBJIECHHUEM HA CTPOHKaX KPaHOB I'PY30I101b-
CMHOCTBIO 10 3 T ABYXpSUIHAsI pa3pe3Ka CTeH Ha OJJOKH 3aMeHsieT MHO-
ropsiIHyIo.

Haubonee ImMHUpOKOEe pacpOCTpaHEHHE KPYITHOOJIOUHOE CTpPOM-
TeJILCTBO ITOJNy4Mao B 1966—1970 rr. HapyxHble CTeHOBbIE OJIOKH
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H3roTaBiInBaIMChL TonmuHoM 400, 500, 600 MM, OONULOBHIBAIUCH C
(acagHOH CTOpPOHBI IUTUTKOH JIMOO CjI0EM OEKOPAaTHBHOrO pacTBOpa
toamHOM 20—30 MM; OJIOKM BBINOJHSUIMCH CIUIOHIHBIMH JIMOO C
KPYIJABIMH IIYCTOTAMH, HIUIAKOOETOHHBIE, ULJIAKOKEPaM3WTOOETOHHBIE,
30100¢TOHHBIE, XuprnuuyHbie. Kpome Toro, ©O1a0km ¢dopmMoBaiu u3
SYEHCTBIX OETOHOB: ra3o0eTOHa, INEHOCHIMKaTa U Ap.

OCHOBHOM KOHCTPYKTMBHOM CXEMOW 3JaHMM M3 KPYNHBIX OJOKOB
SIBJISTACh CX€Ma ¢ HAapyXHBIMM M BHYTpEHHeH NpOHOJbHON HeCyLIH-
MU cTeHaMHK. OHA TNO3BOJsUIa NPUMCHATL IS YCTPOMHCTBA TEPCKpPbi-
TUA OOHOTHUIIHBIC XEIe300€TOHHBIC KPYNMHOpAa3MEpHbIC HACTHUIBI, 3J€-
MEHTH KOTOPHIX YKJIANBIBAIACH NONCPEK 3HAHUS C ONUPAHMEM Ha
HApy>XHBIE ¥ BHYTPCHHIOK NpONOJbHYI0O CTEHBI. B CBA3UM C OTCYTCT-
BUEM KOJIOHH M NPOTOHOB OONICE YUCAO TUIIOPA3MEPOB ACTANICH 3ha-
HUA pPEe3KO COKpallaJioch.

[IpocTpaHCTBEHHAs XECTKOCTb KPYNMHOOMOYHBIX 30aHMM obccne-
YUBAIACh BEPTUMKAJIBHBIMM JHadparmMamy, oOOpasyeMbIMH CHCTEMOM
MPONOABHBIX YU TONCPEYHBIX CTEH, X TOPU3OHTANBHBIMU Ouadparma-
MM — NEPEKPBITUAMH, MO3TAXHO CBA3aHHBIMHM CO CTCHAMH CTaJIbHBI-
MM CBS3SIMH.

B kpynHOOAOYHBIX CTEHax Haubojee OTBETCTBEHHLIMH MECTaMH
SBNSIIOTCH CTHIKM MexXOy OnoxkaMu. YToObl YMCHBUIMTH B HAPYXHBIX
CTEHaX BO3AYXONPOHHUIIAEMOCThL M HE JOIYCTUTb 3aTCKAHMSI B CTBHIKE
OOXICBOW BOIBLI, 3 BO BHYIPEHHMX CTEHAX OOCCHECYMUTH HALJICXKAUIYK
3BYKOM3OJIAUUIO, CTBIKM TIUATENILHO 3ae/bIBAIMCh.

BepTukanbHbie CTHIKM OHIBAIOT 3aKPHITHIMH M OTKPHITHIMHM (C BHYT-
PEHHEH CTOpPOHHBI). 3aKphIThle CTHIKM YCTPAMBajIHM IIpU CTHIKOBAHHMH
BHYTPEHHUX CTEH W FOPM3OHTAIBHOTO NEPEMBIYEYHOro psaaa HapyxHbIX
CT€H, & TaKXK€ INPOCTEHOYHBIX M IOIOKOHHBLIX OJIOKOB.

BepTUKanbHBIC CTHIKM ¢ O0EMX CTOPOH NPEABAPUTEILHO ITPOKOHO-
[[AYUBAIM IICHBKOBOM ITaKied M 3aTeM 3a4CKAHUBAIM HA IJIYyOMHY
20—30 MM XECTKMM LIEMEHTHBIM pPACTBOPOM.

OTKpBITbIE CTBIKH YCTPAUBAJIM IIPH COMNPSIXEHHHU IMPOCTEHOUHBIX
OJIOKOB, YCTAaHABIMBAEMbIX PSAOM.

IdoB cThIKa Takxe NPOKOHOIIAYMBAJICA NEHBKOBON Makied M 3a-
YEKAHMBAJICS LEMEHTHBIM pacTBOPOM; OTKPBLITHIM ¢ BHYTPEHHEH CTO-
POHBI CTHIK 3aJEJIBIBAJICH CIELHAIBHBIMU OCTOHHBIMU BKJI3JIbIIAMHU, a
00pa30oBaBUIMMCA NPH 3TOM KOJOAEH 3aNONHSUICHA JIETKMM OETOHOM.

KpynHele CTEHOBbLIE OJIOKM BBINOMHSUIM TakkKe M3 kMpnuya. KHp-
NUyHBe ONOKKU 00beMoM a0 1 M3 ¥ Gojee M3roTaBIMBAIKX HA CTPOU-
TEJbHOHM IJIOILANKE HWJIM Ha KHUDPIIMYHOM 3aBOJAE H3 KHpIIHYa JIo00ro
BUJA.

OcHOBHOH (opMOIl KpYITHOrO KHPIHYHOIO OJI0Ka SBJSETCAd Ma-
pajUieNieuiel ¢ YeTBEPTAMH, PACHOJOXCHHBIMM TaK, UYTO NpY yKIajg-
KE B CT€HY 4YETBEPTH COCEAHHUX OJIOKOB 0Opa3OBBIBAIM KOJOALECBLIE
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nasel, 3anoJIHAEMBIe KUPNMUYHBEIM 00€M Ha pactBope. i1 M3rotrosie-
HHUSI OJIOKOB IIPUMEHSUICS B OCHOBHOM JIETKUHA KHUPIIHY. "

B xayecTBe OCHOBHOH CHCTEMBI PA3pE3KU HAPYXHBIX CTCH MpUME-
HsUIaCh TPEXPANHAs, NPH KOTOPOH OCHOBHBIMH SIBJISIIOTCA TMPOCTEHOY-
HbIi, MEpeMBIYCYHBIIA M TMOJOKOHHBIH THIBI OJIOKOB.

2.2.2.5. NAHEJNIbHbIE CTEHbI

ITaHenbs — cOOpPHBINA 37eMeHT cTeHbl ToMuHOM oT 200 mo 400 MM
BbICOTOIl He MeHee OJHOro 3TaXa, JUIMHOM, PAaBHOW OJZHOMY JHOO
IBYM MOAYJISIM, COOTBETCTBYIOLLMM IIIAry IMOMEPEYHBIX CTEH.

IIo KOHCTPYKTHBHBIM CX€MaM KpPYITHONAHENbHbIE 3MAHUA MOXHO
pa3lie/INTh HA CACAYIOLUME TPHU THUIIA: 6EeCKapKacHLIE, B KOTOPBIX Ha-
py3Ka OT INEPEKPLITHI M KPBIUIK IEPEOaeTCH Ha HECYIIUE CTCHHI;
KapKacHbIe, B KOTOPBLIX OHAa BOCNPUHHUMACTCH KapKacOM; IIaHE/b-
HO-KapKacHbI€, B KOTOPBIX 3JIECMCHTBHl Kapkaca OOBEAMHEHBl CO CTe-
HOBBIMH INAHENSIMU B €QUHYIO HECYUIYIO KOHCTPYKLHIO.

beckapkacHbIe naHesbHBIE 3JAaHUS MOTYT OBITH CKOHCTPYMPOBAHLI:
a) ¢ TpeM4 NPOIOJbHBIMH HECYIIIMMHU CTEHAMHU — ABYMS HapY>XHBIMH H
OOHOH BHYTPEHHEMH; 6) C HECYLIMMH TONEPEYHBIMU CTCHAMU C ONHpa-
HUEM TUIMT NEPEKPLITUA HA NONEpevYHble CTEHB! WIH IO KOHTYPY.

KOHCTpYKTUBHBIE CXeMBl OCCKAPKACHBIX TAHEJBHBIX 3HaHHU, ¥y
KOTOPBIX HECYIIMMM SIBJISIYOTCS TOJIBKO IONEPEYHBIE CTEHBI, IPUMEHS -
IOT B T€X CIydasaAX, KOIjla HapyXHbI€ CTEHBEI, U3TOTOBJICHHBIC U3 JIET-
KMX MaTepHaJIOB, HMEIOT MAIYIO TOJILIMHY, H ITO3TOMY MX XEJIATEJIbHO
OCBOOOMUTE OT HArpy3KM, II€pEIaBaceMON MEPEKPLITHIMMU.

KapxkacHble 30aHHUsI BKIIOYAIOT MOAHBIA MIM HEMONMHBIM Kapkac. B
TOM W JpYrOM Cjlydae pacHoOJIOXEHHUE NPOrOHOB (pureiecil) ObiBaer
KaK IIONEpEeYHOe, TaK U INPOIOJLHOE.

HapyXHple CTEHBI B 3aBUCMMOCTM OT Xapakrepa ux paborsl B 3Ia-
HUM MOIYT OBITh. HECylue, BOCIPHUHHUMAIOIIUE COOCTBCHHBLI BEC M
HArpy3KM OT IMEPEKPBITUIA M KpPBILH, CAMOHECYIIIUE, BOCIPUHHMAIO-
LIME TOJBKO COOCTBEHHBIA BEC M HABECHEIC, BEC KOTOPBIX IIEPEHACTCH
MO3TaXHO Ha KapkKac 3/aHUA.

IlaHen® HapyXHBIX CTEH MO CBOCH KOHCTPYKIIMM IOAPa3nBensiioT-
CA Ha ONHO-, OBYX- M TPEXCHONHBIE; OTJHOCIOWHBIC HW3rOTOBISIOT M3
IETKMX WIM SIYEHCTHIX OETOHOB (LILIAKOOETOHA, KepaM3UTOOETOHa,
neHo0eToHa, Ta300eTOHA U [1p.); ABYXCNOWHBICE OOBIYHO COCTOAT M3
KENE300ETOHHOM OOOJOYKM M YTEIUTHTES W3 MUHEDAJIBHBLIX TEIUIO-
M30JMSUMOHHBIX MAaTepHanoB (IEHODETOHA, ra3o0eTOHa, IIEHOCTEKIIA
M Ip.), TPEXCIOMHEBIE — U3 JIBYX TOHKHMX XeNe300eTOHHBIX 0D0JI0YEK,
MEXOY KOTOPSHIMM paCHONIOXEH YTCILIHUTEb.

TpexcnoiHble MaHeNad, H3rOTaBJIUBAEMBIE B COOTBETCTBHHM C COBpE-
MECHHBIMH TEIUIOTEXHUYECKMMH HOpMaMH, o00JafaloT BBICOKOHR CTe-
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TMEHbIO 3aBOACKOU TOTOBHOCTH, B HMX MOXHO NPHUMEHSITL TaKUe 3(Q-
(beKTUBHbLIE YTEIUTATENH, KaK NEHOMONMCTHPOJ M MHHEpPAIOBATHEIE
muTel. 10 cpaBHEeHMIO € TPEXCIOMHBIMM HAa M3TOTOBJICHME NBYXCION-
HBIX NTaHeNeir 6eToOHA pacXOdyeTCsl MEHblUE, OHAKO OMAaCHOCTbh HAKOII-
NEHAS BJIarK B 3THUX HaHeasx OO0Jplle, YeM B TPEXCIOHHLIX, B KOTOPbLIX
BHYTPEHHSAS XEJIc300¢TOHHAS TUIMTA 3aMEIUIAET NMPOHUKHOBEHHE BOMS-
HOro Tapa U3 [OMEUICHUs! B TIAHENb.

B OeckapkacHBIX 3MaHHUsAX IIMHUPOKO IPHUMEHSUIMCh OTHOCHOMHBbIE
naHnean. JlerkobeToHHble OAHOCIOWHBIE NMAHENHW 1npu ToamuHe ot 200
1o 400 MM go 2000 r. yooBJETBOPSUIM TPEOOBaAHMUSM TEIUIO3ALIUTHI M
NPOYHOCTU M MOIJIM ObITh HecymiMMH. IIperMmyliecTBa OgHOCIOMHBIX
[IaHEJIEA 10 CPABHEHMUIO C MHOTOCIOMHBIMU 3aKII0YAKTCA B COKpaule-
HUM pacxolla MeTajlla, MEHbIIEH TPYJOEMKOCTH M3TOTOBJICHHSI, CHHXE-
HHM CTOMMOCTH M 06ojice OIaronpMsITHOM BJAXHOCTHOM DEXHME IPH
aKkcnayarauuu s3gaHus. OJHAKO OJHOCHOMHBIC TAHEJW HE YIOOBJIECTBO-
PAIOT LSUCTBYIOLIMM HOPMaM IO TEIUIOTEXHUYECKMM TPeOOBAHMSM.

BaxHEeHIIUM KOHCTPYKTUBHBIM 3JIEMEHTOM KpPYIHOINAHEABHOTO
3MAHUSA SIBASETCA CreHoBas NaHenbs. [loMUMO o0O0HUX TpeOOoBaHMH,
NPEABABISIEMBIX K HApyXHBIM CTeéHaM (IIPOYHOCTb, YCTOMYHMBOCTD,
Majiasi TeIUIONPOBOAHOCTh, MOPO30CTOMKOCTb, OIHECTOHKOCTb, HeE-
O60nbIIOH BeC, 3KOHOMMYHOCTE), KOHCTPYKLIMSI HapyXHOH CTeHOBOH
MaHeNHu JOJDKHA obecriedMBaTh HAHEXHOCTh KOHCTPYKLUMH CTBIKA.

CTBIKOBbIE COCAMHEHHS B KPYIHONAHEABHBLIX JOMax AdOJDKHBI
obecreynBaTh COCAMHEHHMSI NaHeJICH, BOCIPUHMMATL YCUIUSI, BO3HHU-
KawllMe B 3JIEeMEHTAaX 3JaHMS B IMPOLECCE MOHTaXa M IpoIECcce KC-
IUTyaTaliiy; IIOCTOSHHO BOCHPHHHUMATL TEMIICpATYpPHBIE BO3INCHCTBHSA
M IIpU 3TOM obecrneyuBaTh BOXO- M BO3AYXOHEIPOHULIAEMOCTh, 4 Tax-
Xe TeI103alIUTY BHYTPCHHUX ITOMEILLUIEHUNA.

CTeIX MeXnay naHensiMu cOOpDHBIX HAapYyXHEIX CTEH SBISIETCS Of-
HUM U3 BAXHEHIUMX IJTECMEHTOB, OMNPEACNSIOIIAM KayeCTBO HAPY)XHOM
CTEHB B TNEPHUOJ JKCIUIyaTallMM, 4 TaKXKe €€ JOATOBEYHOCTb. ONbIT
KPYITHONMAHENBbHOrO CTPOMTENBCTBA I10KA3aJI, YTO HEIOOLEHKA KOMII-
NMEKCHBIX (PU3MKO-TEXHUYECKHX ACIEKTOB pabOTBhl CTBIKOBOTO COCIH-
HEHUS! TPHUBOAUT K OLIYTUMBIM TTOTEPSM.

JJIs1 maHenen HApyXXHBIX CTEH B HACTOSILIEES BpEMsI NPUMEHSIIOTCS
IBA TUNA CTBIKOB. 3aKpBITHIH M OTKpPBITHIA (puc. 2.15).

Haunboneiuee pacnpocTtpaHeHUE B MHAYCTPHUANBHOM JOMOCTPOCHHUH
ITONIYYNIY 3aKPBITHIE CTHIKH, IIPUHLMIT paboThl KOTOPBIX 3aKII04aeTCs
B 00€CnIeYeHNH BOJO- M BO3NYXOHEMPOHHUAEMOCTH HMX C BHEIIHEH CTO-
POHEL. :

KoHburypauusi ycThsl 3aKPBITbIX BEPTHKAJIBHBIX CTHIKOB OOBIYHO
IIDUHUMAETCS OJUHAKOBOM HE3aBUCHMMO OT BHMIAa MaTrepHala CTCHHI; B
FOPU3OHTANBHEIX CTBHIKAX OHA MOXET OLITh pa3HOM. B oOHOCIOWHBIX U
ABYXCJIOMHBIX JIETKOOETOHHBIX CTCHAX, 2 TAKKE B OZHOCHOMHBIX CTEHAX
C DKpPaHOM Ha OTHOCE INMPUMEHSIOT TUIOCKUNA rOPU3OHTANBHBIN CTHIK, B
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Puc. 2.15. TopuaoHTanbHbie (@), BepTUKAIbHBbIE 3aKpbIThIE (6) H OTKPLITHIE (6)
CTBIKH HAPYXHBIX KDPYITHONAHE/JBHBIX CTCH:

/ — naHenr HAPYXHOW CTeHBI; 2 — 3alIUTHOE NOKPHTHE (UEMEHTHBHIA PacTBOP WAM IOJHUMEpHHA

COCTaB); J -~ repMETH3MPYIOLIAA MACTHKA; 4 — NaHeab BEDXHEr0 3TaXa; 5 — MpOKIagKa U3 IMepHHMTa

WIH [OPOH30Ma; 6 — CNOH pacTsopa; 7 — MEXOYITAKHOE NEPEKPHTHE; & — YTEILVIAIOIMKA MaKeT M3

MHHEPAILHON BaTH MM NEHONOMUCTHpona, 9-— cnoit pybepompa; 10— MOHOJMUTHHIN 6eroH;

11 — naHens BHYTpeHHeH cTeHBl; /2 — BomOOTOGORHaA JAeHTa; 13-~ NEKOMNPECCHMOHHAA IIONOCT;
14 — BonooTOOMNANR NneHTa, 3aXaTan (apTYKOM; IS5 - OLMHKOBaHHBIM dapryx

KOTODBHI BBOOUTCS BOAO3AIIMTHBIN rpeOeHb BRICOTOM He MeHee 80 MM.
BonosamuTHLIA rpebeHb B OMHOCIOMHBIX JErKOOETOHHBIX CTEHAX 4acTo
He BBLIMOJIHACT CBOMX (PYHKIHMI, TaK KaK B HEM B IIpoLiECCEe TPAHCIIOP-
TAPOBKM H MOHTaXa BO3HHUKAET OOJBLIOEC YMCIO TPEIIMH M CKOJIOB,
OCODEHHO B MECTE PACIIOJ0XEHHUSI MOHTAXHBIX TETEIb.

Jlerkuit OE€TOH mNaHeneil HapyXHBIX CTEH pas3jIHYHBIX TUIIOB B
YCTBE CTHIKA Ha BCIO IIyOMHY 30HBI IeépMETH3allU¥ JOKEH HMETh
IUIOTHYIO CTPYKTYPY WJIH OBITh 3aUIMIIEH I'Hapo¢dOOHU3YIOUIUM COCTa-
BOM. KpoMe TOro, ycted CTBHIKOB ITOKPBIBAIOT TMIPOH3OJIHPYIOLIMMHU
MacTHKaMd WiIM KiesmH Tuna KH-2, KH-3.
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st obecrieyeHHss IpaBUJIBHOM YCTAHOBKM TepMETUKOB B YCTHE
CTBHIKOB IpeAyCMaTpHBAOT OCTOHHBIE BBICTYIIBI (KOMIIEHCATOPbBI), KO-
TOPBLIE MCKJIIOYAIOT BO3MOXHOCTD TIOJHOrO CMbIKAHMS HApYXXHBIX Ila-
HEJeH.

HanbHeAnIMM pa3BUTHEM KOHCTPYKIIMM 3aKPLITOTO CTHIKA SIBISIET-
cst ApeHUPOBAHHBIH CTLIK, B KOTOPOM YCTPOEHBI BONOOTBOAAILIHUE OT-
BepcTHsl, QApPTYKH B MecCTax [IepeceuYcHUS BepTHUKANbHBIX M TOPU30H-
TAJIBHLIX CTBIKOB, a TakXe MAEKOMIIpECCHOHHAsT HNOJAOCTL B KaHale
BEPTUKAJIILHOTO CThIKa. JpeHHpOBaHHEIE CTBIKHM IO3BOJSIOT HCKIIO-
YUTH OOHY M3 IPUYMH TPOTEYEK 3AKPHITHIX CTBIKOB — HAKOIUICHME
BOABI B ITOJIOCTH CThIKa M3-3a HEIUIOTHOCTH IEpMETHU3ALMH.

B BepTHKaNBHBIX CTHIKAX OTKPBITOTO THNA C HAPYXHON CTOPOHHI
YCTAHABJAMBAIOT BOLOOTOOMHYIO JIEHTY H3 ATIOMMHHEBBIX CIIABOB HIIH
IIOJTUMEPHBLIX MAaTepHaJIOB, a ¢ BHYTPEHHEH — YCTPaMBAaIOT paclIMpEH-
HYIO TIONOCTL IJIST VTEIUIEHHS H 3aMOHOJHYMBaAHHMS. M3HYTpH CTHIK
OKJICUBACTCSI H3OJALINCH.

B BepTUKAJIBHOM CTBIKE MMECIOTCA: YCThe, Na3d ¢ BONOOTOOMHOM
JICHTOH, JMEKOMIIPCCCHOHHAA IONOCThL (MPOCTPAHCTBO MEXAY BONOOT-
OOMHOI JICHTOI KM YTECIUIMTEJIEM) M I'DYHTOBOYHOE ITOKDBITUE; B T'OPHU-
30HTAJIbHOM CTHIKE — YCThe, BOJAO3ALUMTHLIH rpebeHs, «3yb» naHenu u
IPYHTOBOYHOE ITOKPBITHE.

B mnepeceyeHMM BEepPTUKAJBLHOIO M TOPHU3OHTAIBHOIO CTBIKOB —
«KpECTOBHHE» BOAO3alIMTHbIE (PYHKUHH BbBIIIOJHSAET ATIOMHUHHUEBBIA
CIIUB.

Ycrhe obecrieuuBaer otBol 0 80% noxueBoil BOABI, OCTAILHYIO
BOJlY OTBOAMUT alOMMHHMEBasi ropprpoBaHHast JIEHTA. ANIOMHHUEBBIK
CIUB O0CCIEYUBACT NMO3TAXKHBIM OTBOL BOABL. JleKOMIpeCCHOHHAS I1O-
JIOCTb BBIPABHHBACT AaBJcHHE IO 00€ CTOPOHB! BOAOOTOOHHOM JIEHTHI.

Tum cTbIKa M BHABI T'€PMETHKOB BBIOMPAIOT B 3aBUCHMOCTH OT
KOHCTPYKLIMH M MaTepHaJa HapyXHBIX IaHeJeil, a Takxe paioHa
CTPOUTENILCTRA.

JIByXCcIOMHBIE CTEHOBBIE TMAHEAH LIMPOKO INPHUMEHSUIUCh B OecKap-
KACHBIX M KapKacCHBIX 3JaHHUSX.

B kayecTBe npHMMEpa MOXHO IPHMBECTH CAMOHECYLIHE IBYXCJIOH-
HBIe CTCHOBbBIE IIAHEIAH, NMPUMEHSIBIIMECS B KapKAaCHbIX 3MaHMAX, I1O-
CTPOCHHLIX B cenbMoM KBapTale Hoso-ITecuannix ynun B . Mockse.

ITaHenb COCTOHT M3 Xene300eTOHHOM IUIUTHI TOJUIMHOM 30 MM C
peGpamMy, OOpalicHHBIMKM BHYTPb, YTEIUSIHIErO CIOs U3 ra3oberoHa
TONIMHON 260 MM M BHYTPEHHEro OTIEJOYHOIO CJIOA M3 HEMCHTHOIO
pacTBopa ToamMHOU 10 MM. CHapyxu maHej b OOJIMLIOBAHA KEpaMHYeE-
CKUMH TUIMTKaM¥u ToauimHoM 20 mMMm. OO1ass ToMMHAa NPOCTEHOYHOH
rnaHean cocrtapiaseT 320 MM. TolmiMHa MeXOKOHHBIX ITaHeNeH-BCTaBOK
220 MM npu ToaWMHE razodetoHa 160 mM. IlaHeM Kpemwin K IUTUTAM
IIEPEKPBITUN COCHUHHUTEIBHBIMUA CTAJIBHBIMM KPIOKAaMH, KOTOPBIE TIpH-
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BAPUBAJIHM K IIOABEMHBIM METIAM IMaHeNeid. KpenexXHbIe CTalbHEIE Oe-
TaJIA 33aMOHOMHWYMBAIU JIETKUM OCTOHOM.

TpexcnodHast CTEHOBasi HECYLias NaHeldb, M3roTaBIMBacMast Kac-
CETHBIM CITOCOOOM, COCTOMT H3 XEJIE300eTOHHOM IUIMTHI TOMILHHOH
50 MM, pacrnojaracMo# ¢ BHYTPEHHEH CTOPOHBI CTE€HBI, YTCILIMTENS
M3 OBYX CJIOCB ITOJYXECTKMX MHHEPAJNbHBIX IUIUT TOMUHHON 120—150
MM (B 3aBHCMMOCTH OT KNMMATHYECKOro paoHa) U HAPYXHOH XeJie-
300eTOHHON TUIMTHI TOANIMHON 40 MM. IINHUTHL COCAUHSUIM MEXOY CO-
OOH BEPTHKAIBHLIMY TOHKUMH XKEI€300TOHHBIMH HWIH JIETKOOETOH-
HbIMHA APMHUPOBAHHBIMHU PEOpaAMK.

TpexcnoiHble HAPYXHBIC CTEHOBBIC MAHEAM, M3TOTOBJACHHBIC CIIO-
cOO0M BHOPOIIPOKATa, CKOMIUICKTOBAHbI M3 JABYX IIPOKATHbIX peOpH-
CTBIX Xe€Je300€TOHHBIX CKOPJAYI, MEXIY KOTOPLIMH pa3MElleH yTell-
JIMTEIb W3 JABYX CJIOEB TOAYXECTKUX MHHEPATOBATHBIX IUIHUT
TOJIMUHONH 50 MM Kaxnwlii. BHyTpeHHMEe CTEHOBBIE ITAHEAH OTIINYA-
IOTCS OT HAapYXHBIX TEM, YTO B HHUX OTCYTCTBYET YTCIUISIOIIUMN CJIOH.

XKenezobeTOHHBIE PeOPUCTHIE CKOPJIYIB MMET pebpa BHICOTOM
70 MM, pacrnoJIOXEeHHBbIE B [OBYX B3aNMHO IHEPHNECHAUKYIASPHBIX: Ha-
npasjaeHusx ¢ maroMm 300 MM ¥ TUTMTY TOMIMUHOH OT 15 10 40 MM.

ITo TEeXHOJOrMYEeCKMM VYCJIOBHSM IUIMTA CKOPJIYN BBHINOJIHSIIACH
HEapMUPOBAaHHOM, apMaTypa B BHAE MNEPEKPECTHBLIX CBApHBIX KapKa-
COB pa3MellacTcsi TONbKO B pebGpax. CBA3b MEXIY OBYMS CKOPJIYIaMH
OOHOU MNaHEeAH OCYUIEeCTBASIaCh NPH IOMOIIM CBApPKH CTAJIBHBIX HAa-
KJIadOK W 3aKjagHpIXx getajged B pebpax ckopayn. CTaibHBIE CBA3H
MaHenaeH 3alMIIATUCh OT KOPPO3UHM INOKPHITHEM AHTHKOPPO3HOHHBIM
COCTABOM.

IlpokarHele HaHeNXW OTINYAIMCHL BBICOKMM Kaye¢CTBOM JIMUEBOIL
ITOBEPXHOCTH H TOYHOCTBKO T€OMETPHYECKHUX Pa3MEPOB.

Ha puc. 2.16, g nokasaHa A€Taab BEPTHKAJIBHOIO CTHIKA NMPOKAaT-
HBIX CTEHOBBIX MaHeney, a Ha puc. 2.16, 6 — netanb KpeIUvieHHs na-
HeJded TOPUOBOHA CTEHBI K [IEPEKPHITHIO.

B wmmumpokux Macmtabax OCYIECTBASAOCH SKCHECPUMEHTANBHOE
CTPOUTENBLCTBO KPYIMHOMAHENIBHBIX XHWIBIX JOMOB C TOHKOCTEHHBIMH
BUOPDOKUPITUUYHBIMH ITAHENSAIMM, H3TOTOBJIEHHE KOTOPHIX PEKOMEHIO-
BAJIOCh NMPOM3BOAUTE B CICHMUANBHBIX Liexax HWIM HAa KHMPIHUYHBIX 3a-
BOJ2X.

Takue naHenu, UMEKOLIME JIETKOE apMHPOBAHHE, M3TOTABIMBAIHCD
HA TOPU3OHTANBHOM CTEHAC ¢ NPHMMCHEHHMEM BUOPHUPOBAHUSA, KOTOpPOE
SHAYUTENLHO VYIyYINAJIO 3anojHeHWe IUBOB. B pe3yabrare maHenb
[IpHOoOpeTala HOBBIE KayeCTBA: IMOJyYalIcsd Marepuajl, HMEIOLLHMH
OOJBIIYIO TNMPOYHOCTh, YeM OOBIYHASI KjiaaKa. BHOpOKMpNHYHBIE CTe-
HOBbIE I1aHEJIH, Osarogapss BBICOKOH IIPOYHOCTH, OBUIM TOHKMMMH
(rommumHoH B 1 M 0,5 xkupnuvya), npuyYeM KIIAJKa BBINOJIHSIAck 0e€3
MepeBsA3KH ILIBOB M C HCIOAB30BAHHWEM ITOJIOBHSIKA.
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Puc. 2.16. Tpexcnolinas creHOBas NaHeNnb, M3roTamIMBaeMas BUODONPOKATHBIM
METOIOM:

a — JCTAIb BEPTHUKAJABHOIO CTHIKA HAPYXHBIX MAaHCNCH, 6 — HETaNb KPEIUIEHHA MaHenei ToOpLEBOH

CTeHB! K NMEPEKPHTHIO; | — pacTBOp, 2 — KOHOMAaTkKa; J — MHHEPaNOBATHLIC TUIATH, 4 — MOHTAXHEIE

CBA3H; 5 — HIKHAA CKOpJIyHa MepeKphITHA (BEPXHAA CKOpAyNa yCJAOBHO He IOKalaHa); 6 — Topue-
Bas HapyXHasd NaHeIb

BUOpOKUPINYHEIE CTCHOBBIC ITAHEAM MCIOJNB30BAIX B KayecTBE
HECYLIUX 3NEMEHTOB ISl HAPY>XHBIX H BHYTPEHHHUX CTEH XWIbIX 31a-
HUHA BBLICOTOU He O6oJyee NATH STAXEH.

Haunbonbnmit 3KOHOMHYECKMH 3¢ deKT NOCTUIraIcid NpH HMCIOJb-
30BAHHH BHODOKMPIMYHBIX IIAHEJECH B 34aHUAX C HECYIMMHM IIOIIC-
PEYHBIMH CTECHaMH.

KoHCTpyKTMBHOE pelieHMe BMODOKHPIIHYHBIX MAaHEAeH HapyXHBIX
CTEH B 3HAUHUTEJIBHOM MeEpe OIPEaeNsieTCs] TUIIOM IIPUMEHSIEMOro
YTEIUTUTEIIS.

[Ipy HanMYUM MSATKMX yTEIUIUTENed, HallpUMEp MHUHEpPaJOBATHBIX
IUIMT, N3HEAH H3TOTaBIUBAIMA TPEXCIOMHBIMU, COCTOAUWIMMH K3 OBYX
CTCHOK TONIMHOM (0,25 KHMpru4ya ¢ yTeIUIMTEJIEM II0 CepeauHe. DTH
NnaHeayd INPUMEHSUIM B 30aHUAX BBICOTON He OoJjiee Tpex 3Taxewu.

Heo0xonquMo HMETH B BHAY, YTO JOMaM M3 BUODOKUPNMHYHBIX Ia-
HeJleH CBOWCTBEHHEH M Pl HEOOCTATKOB: HETEXHONOTMYHOCTb H3ro-
TOBJICHHUS I1aHEJEH, OCHOBaHHAsl, IJIABHBIM 0OOpa3OM, Ha NPUMEHEHHUU
PYYHOI'O TpylAa, pe3Koe CHHXXEHHME HECYLIEH CMOCOOHOCTH NpH HAIU-
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YHUH JKCUCHTPHUCHUTCTA B IICPDCIAYC HAIPY3O0K OT HCCYLIHX IIdHCJICH
BEPXHUX 3TaXeH Ha HUXEPACNOJIOXECHHBIE IMAHENU.

B HacTosimiee BpeMsi B coOTBeTCTBMM ¢ (nmpwiox. 1, n. 8) mpeny-
CMOTPEHO 3HAYHUTEJBHOE BO3paCTaHHE IPUBEIACHHOIO CONPOTHUBICHUSA
TEIUIONEpeaade OrpaXxaaoIux KOHCTPYKUMMA. N cTeH XUIBIX 3JaHUM
3TOT MoKa3aTeNb yBeauyuBaetcad B 3,0-3,5 pasza. Ilo Tennorexuuye-
CKHM M 3KOHOMHYECKUM KPHTEPUSAM HapyXHbI€ CTeHbI CIIJICIIHON (OI-
HOPOIXHOH) KOHCTPYKLUMH, B TOM YMCJE JIETKOOCTOHHBIC, KMPITUYHEIC,
JEPEBSIHHBIE U SIYEUCTOOETOHHBIE HE B IIOJHOM MEpPE COOTBETCTBYIOT
3THM HopMaM. IloaToMy HE3aBHCHMO OT OCHOBHOIO CTPOHMTEJIBLHOIO
MATEpHaia CTEHBI €€ KOHCTPYKLHA HOMXHA ObITh, KaK MPAaBHIO0, MHO-
rOCJIOHHOM ¢ HCITOAB30BaHUEM 3(P(HPEKTUBHOIO YTEILIMTENA.

IIpakTka noka3zanaa, 410 2(PEOEKTUBHBIM MOXET CUMTATLCS YTEIl-
JINTEJb, TEIUIONPOBOAHOCTE KOTOporo He mnpeBbiimaet 0,09 Bt/(M-K).
/I BHOBb CTPOSILIMXCA 3JAAaHHHA MOXHO IIPUMEHTH YTCIUIMTENH KakK
Ha MMWHEPAJIBHOM, TAK M Ha CHMHTETHYECKOM OCHOBe. JInsd maHeIbHBIX
KOHCTPYKLIMH MO HOBBLIM TEIUIOTEXHHMYECKHM TpeGOBAaHHUSAIM B [OJIHOM
Mepe COOTBETCTBYIOT TOJBKO TPEXCIOHHBIE INAHENM ¢ THOKMMM CBSI-
3AMM UAUM B OTHCHBHBIX CHAYYAdAX C XEAC300€TOHHBIMHU LIMOHKAMHM.
TpexcnoiiHble NMaHeJAX ¢ THOKMMM CBS3SMH TOMWMHOH 450 MM HMe-
IOT TIPUBEICHHOE COIIPOTHBJICHHE TEIUIONEpeaave B CIydae HMCIIONb-
30BaHHsA Taxesoro Gero”Ha mpo 4,0 (M*K)/Br.

CyInecTBEHHO MEHSETCSI KOHCTPYKIIMA HAPYXHBIX CTeH M3 KUPIHU-
ya. Tak, KoJoaueBasl Ki1aaka KUPIUYHBIX CTEH TONIHMHONH 770 MM mipu

ucnonb3oBauuu yrenaurenas ¢ A = 0,04 Br/(M-K) obGecnieunBaeT TepMHu-
YeCcKOe COINPOTHBJIEHHE Terutonepenadye He donee 2,85 (M?K)/BT, 4ro
MOXeET OBITh HEIOCTATOYHO ISl PA3HBIX PErMOHOB CTPAaHHBL.

IIpobGneMy yTEIUIEHHUS CTE€H CYUIECTBYIOIIUX 3HaHMH TEXHHYECKH
pELIAIOT IIYTEM MX YTEIUIEHWS C HApYyXHOM WIM C BHYTPeHHEH cTopo-
Hbl. boinee uenecoodbpa3Ho XU 3KOHOMHUYHEE YTEIUICHHE CHApyXH 31a-
HHWs1, MMO3BOJIAIONIEE YBCINUYMBATh BO3pACTAHHUE TEILIOAKKYMYAUPYIOUICH
CIIOCOOHOCTH MACCHBHOM 4%acTH CTcHbl. Hanpumep, npu HapyxHOH
TETUTOM3OJIALIMM KUPIMYHBIX CTEH OHHM IPU OTKIIOYEHHH HCTOYHHKA
TCILUIA OCTBHIBAIOT B IIECTh pa3 MEIUIEHHEE, YEM C BHYTPEHHEM TeILio-
M30JIsIIMeN TakoM Xe TonamumHbl. M3 3Toro cienyer, 4To B NepByio ode-
pedb HYXHO 00eCHeYrBaTh XOPOIIYIO TEILIOM3ONALMIO HApYyXXHOMH 4Yac-
TH KOHCTPYKIIHH.

Ilepexonq Ha HOBBIC TEILUIOTEXHHYECKHEC HODPMATHUBBI ITO3BOJAET
NMpd HEOOJBHIOM YIOPOXaHUM CTOMMOCTH OrpaXmarmolinX KOHCTPYK-
M 3koHOMHUTh OT 30 go 60% termna. Hanbonee 3KOHOMHMYHBIM SB-
JISA€TCS BApMaHT YTEIUIEHMs C OIUTYKaTypMBaHMEM acagHoOM moBepx-
HOCTH, NPH YTCIUICHMM K OOIMLIOBKe ¢acand KUpIUYOM CTOUMOCTH
Bo3pactaeT no 30%, a yCTpOHCTBO <«BEHTHIMPYEMEBIX» (DacajgoB 0OXO-
TUTCH elE HOpOXeE.

91



3a cYeT BKOHOMMHM TEIUIa YBEJIUYEHUE EIAMHOBPEMEHHBIX 3aTpal
BO BHOBb CTPOSILIMXCH 3JaHHMSIX OKYIaeTcs B TeyeHue 7—8 JieT, a B
CYIUECTBYIOILIMX JoMax — 12—15 Jer.

2.2.3. BecTpoeHHblii KapKac 34aHMW C MaCCUBHbIMMU
cTeHamu

B 3maHuaxX ¢ HecymIMMHM BHYTPEHHHMH CTe€HAMM KOHLUBI 0aJIOK Iie-
PEKPBITUH OITUpArOTCcsd Ha 3TH CTeHBl. [IpHM 3aMeHe BHYTPEHHHMX CTEH
KUPNUYHBLIMM CTOJIOAMHU, THOO METAIMYECKMMHU KOJIOHHAMMU ISt HOJ-
JIEepXaHUS BHYTPEHHHX KOHIOB OaJIOK MEPEKPHITHH IO cTondaM, JUO0
10 KOJIOHHAM YKJIAJbIBAIOT NMPOIOHBI.

YCTONYMBOCTL CTONOOB M KOJMOHH OOECIIEeYUBACTCS HANEXKXHOMR
CBS3bI0 B IIOCKOCTH IEPEKPBITUSI CO CTCHAMH 4YEPE3 METAUIMYECCKUE
b6anku nepekpoiTHil. [Ipu nepeBAIHHBIX OaNKax CTOMOBl WJIH KOJOHHBI
B OJHOM HAnpaBJIEHUH CBSA3BIBAUIM METAUIMYECKUMH NMPOTOHAMMU, a B
MEPENCHAUKYISIPHOM HaNpaBJIeHHH CTaBWIM CIieHMajibHbIE OaniKM.

BHyTpeHHUH KapkKac MOXeET OBITHL TpeX THIIOB: 1) co cronbamu U3
KaMEHHOW Knagky (KMpIH4Ya MM OETOHHBIX KaMHeEH); 2) MOHOJIUT-
HEIL Kene300€TOHHBIN; 3) COOpHBIA WHAYCTPUAIBHBIH — C OINOpaMH
U3 CTalM, YyryHa, COOpPHOro xenesoberoHa WIM IEpeBa.

Kapkac ¢ omopamu H3 KaMeHHOH KIaaKH. YCTPONCTBO KUDIHUYHBIX
CTONOOB BBIMOJHSINIOCH B 3MAHUAIX ¢ KUPIIMYHBIMH M MEJKOOJIOUYHBIMH
CTEHAaMH BBICOTOI 10 IIECTH 3TaXel BBUAY HX HEOONBIIONH HecylUeH
CITOCOOHOCTM.

PaccraHoBKa KHMpITMYHBIX CTOJNOOB B IJlaHe B 3HAYMTEIBLHOM Mepe
ONnpenensinach MX Hecyleid CIOCOOHOCTHIO; B 3HAaHMUAX ILHUPUHOU
10—11 M KMpnUYHBIE CTOJOBI CTaBUJIM B OAWUH DPAL.

B 3maHuax mmpwHOi 60yee 11 M KHMpIMYHBIE CTOJNOBI OOBIYHO
pacnojaraid B OBa psiga, YTO CBSI3aHO C YMCHBIICHHMEM Ha HUX Ha-
IPY3KH.

B kapkace ¢ KMpIMUYHBIMHM CTOJIOAMHU TIPUMEHSIH CTalbHEIE IIPO-
TOHBI, NPEUMYINECTBEHHO JBYTAaBPOBLIC, pa3pe3HOM MU HEPA3pE3HOU
KOHCTDYKLIMM, XeJIe300eTOHHbIE KaK C XECTKOH, TaK M ¢ TMOKoM ap-
MaTypoH, IEepEBSTHHBIC.

B MHOrO3TaXHBIX KMPHHUYHBIX CTON0AX METAJUIMYECKUE MPOrOHBI
ONUPAIUCH OOBIYHO JIMOO HAa METAJUIMYECKYIO TUIACTUHY, JTUOO Ha Xe-
Ne300€TOHHYIO TOAKIAAHYI0 IUMTY. ONopHasi 4acTh METALIMYECKOTrO
NIpOroHa Ha KHUPNUYHOM cToabe OeTOHMpOBalach, caM NPOrOH MO
TpeOOBAHUSAM IIOXAPHBIX HOPM oOLUTyKatypuBaics (puc. 2.17).

JepeBAHHBIC IPOrOHBI NPHUMEHSUIM B OCHOBHOM B XWIBIX OOMAaX
CTpouTenbCcTBa 20-X — Havasa 30-X rr MpoOLUIOrO CTOJNETHS.

OnupaHne Ha KHPIMYHbLIE CTOJOB JEPEeBSIHHBIX IIPOTOHOB B
OCHOBHOM OCYIIECTBISJIOCH C NMOMOILBIO KOHCONIEH, NU6O B BHAE Ke-
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Puc. 2.17. KOHCTpYXUHS ONMUPAHMA TIPOroHa Ha KHPNUYHYKD KOJNOHHY:

a — METAUIMYECKOIO MNMpOroHa; § — AepeBAHHOIO NpoTroHa, ] — KMpNH4YHas KOJOHHA, 2 — METaJUIH-

4eCKHH MpOroH, J-- MOOKIAAHAA Xene300eTOHHas IUMTa; 4 — METAUIMYECKAd CeTKa; 5 — IITyKAa-

TYpK3; 6 — METAUIMYECKHI Xapkac; 7 — MHOTOITYCTOTHAs Xej1e300€TOHHAS IUIMTA; 8 — HapyXHas

(BHYTpEHHSANA) KHDPIMMYHAsA CTeHAa, 9 — mepeBsHHLIN mporoH, 10— neperstHHaa Oanxa, Il — xeneszo-
OeToHHaA (META/UIMYCCKAN) NMOAKIAOHAA IUIMTA, 12 — KIMH

N€300ETOHHBIX TUTMT, AM00 B BHIE OTPE3KOB WIBEJUIEPOB IUTALUMS TIPH
[IPOrOHE M3 IPOCTBIX OpPYChEB, a TaKXKe M3 JBYX HEPAaBHOOOKHX YroJ-
KOB npd OoJiee MOIUHBIX MpPOroHax. s cCo3gaHMsT HEoOXOAUMOM
CBSI3M KOHLB! IIPOrOHAa CKBO3b CTOJO COCAMHANMCH .MEXAY COOOH OT-
pE3KaM4 IOJIOCOBOIO XEJNe3a, a B 3a30p MEXAY CTOJIOOM M TOPLIOM
NMPpOroHa 3abuBANICA KIMH, YTOOB TIPOIOHBI CIYXWIM pacrnopkKoi
MEXOY CTON0AaMM H CTCHaMM.

MoHOMHMTHBIA XeJe300eToOHHbIH Kapkac. XKesne300¢TOHHBIE KOJIOH-
Hbl MPEICTABISAOT COOOH CTONMObI KPYIIOro, KBaApaTHOIO WM NPSMO-
YTOJIBHOI'O CEYEeHHUs ¢ r'MOKON WIM XeCTKOM apMmarypoil. [nsa xeneso-
OCTOHHBIX KOJOHH C TIMOKOW apMaTypodl MCIIONB30BAIM CTEPXHH
nuaMeTpoM 16—25 MM, cBsIzaHHBIE MeXIOy coboil yepe3d 20—25 cM
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XOMyTaMy guaMeTpoM 6—38 MM. PacCTrosiHHEe MeXOy KOJOHHAMH MO-
HOJIMTHOIO X€Je300€TOHHOI0 KapkKaca OIpene/Jsuioch, KpoMe TUIaHK-
POBOYHBIX COOOpaXEHUH, 3KOHOMMYHLIM IIPOJETOM NPOrOHOB MU Ha-
3Hayatocs B rnpeaenax 450—550 cm. Ilpu oOBI4HOM I1IMPHUHE
rpaxXJAaHCKUX 3JaHUH valle HCIONb3OBAIM BAPHAHT YCTPOICTBA KO-
JIOHH B JIBa pgia.

IIpy MOHOJMUTHHIX KOJIOHHAX BBINOJHSIIUCH MOHOJNUTHBIE ITPOTroO-
Hbl C THOKOH MM XEeCTKOU apMatypoii.

CoOopHplit xene3ob0eToHHbIH Kapkac, C nepexonoM Ha MHAYCTpHAIb-
HOE€ COOpHOE CTPOHUTENILCTBO NMPU KAaNUTAJTBHOM PEMOHTE CTaphIX XH-
JIBIX JOMOB M B HOBOM CTPOMTENLCTBE HMCHOJNB30BANU BCTPOCHHBIN
Kene300eTOHBIM Kapkac. B HOBOM CTpOHUTENBCTBE HCIONBL30BAIM Kak
IIONHBI BCTPOSHHHBIA KapkKac, TaK M HenoJHbIA. Ilpn KanutaapbHOM
PEMOHTE B OCHOBHOM IIPHMEHSUICS HEMOJHBII BCTPOEHHBIA KapKac.

IIpocTpaHCTBEHHAsI XECTKOCTh 3JaHUSA IIPH HEMOJMHOM KapkKace
obecrneyuBagack COBMECTHOH paboOTOH CYHIECTBYIOIIMX KAINHUTAJIbHbIX
CTEH C KapKacoM M HACTWIAMH IEPEKPBLITHS, UIS 4YEero MpeaycMaTpH-
BaJIUCh. AaHKEPOBKA TPOTOHOB Ha KOJOHHAX M KAaNMUTAJIBHBIX CTCHAX;
HaJeXHasi CBSI3b CTEH C XeJNe300€TOHHBIM HACTWIOM WIHM TUIMTAMU
IEPEKPBITUS C MTOMOIUBIO 3aAE/IKK aHKEPOB B CTEHY 4Yepe3 TPH HACTHU-
JJa 1 COEOQUHEHMS MX MeXOay COOOH Ha NpOMEXYTOYHbIX OMOpax; 3a-
MOHOJMYUBAHUEC IHBOB MEXIY IUITMTAMHA M HACTUJIAMHU IEepeKpBHITUH
LIEMEHTHBIM PacTBOpPOM Mapkd «100».

Coopnbrit MeTa/mmyecknii Kapkac. COCTOMT M3 OIIOp H ITPOTrOHOB.
Onopsl TAKOro KapkKaca M3rOTOBASUIHCh M3 CTAIH MM YyIyHa, a Npo-
IFOHBl — M3 ITPOKATHOIO MeTaana (ABYTaBp, UIBEJLIED).

CranbHbIE TIIPOrOHBI, BBHIMOJHSEMbIE H3 PAJVIMUHBIX IPOKATHBIX
npounei, COeAUHSUIUCHE MEeXAY CcODOH 3aKJenKaMHd WIH CBapKOM.

1A BHYTPEHHErO KapkKaca HIECTH- CEMMUITAXHBIX 3MaHWH KOJIOH-
Hbl 4Yallle BCEro YCTpauBalM M3 JBYX IIBEAJICPOB, MOCTABJICHHBIX Ha
pacCTOsIHUHM, OOCTATOYHOM IUIsI INPOINYCKa CKBO3b HHMX IIPOTrOHOB.

CeyeHMe KOJIOHH OINpEeaeIsuioch NO HOpPMaM IpOSKTHpPOBAaHHUSA B
3aBUCMMOCTH OT Harpysku. [Lisl pacnpeineneHusi Harpy3km OT KOJIOH-
HBl Ha (yHIAMEHT B HMXKHEH YacTH KOJOHHBI yCTpauBajcsl GalMak.
YyryHHbBIE KOJOHHBI MOJHOCTBIO OTJIMBAJIUCh Ha 3aBOJE M JOCTATOYHO
[IDOCTO COOHpAIMCh Ha MeCTe MNOCTpOMKU. KOHCTPYKTUBHO OHH
OOBIYHO COCTOSUIM M3 MOAKOJOHHMKA, YCTAHABJIMBAEMOI0 Ha KUPIIUY-
HbBI JIHOO OeTOHHBIK (yHIaMeHT (pexXe Ha OyTOBBIH), M CTBOJIA C
OrOJIOBHUKOM, MPHUCNOCOOJIEHHBIM IS YKJIaAKH HMPOTOHOB H NO3TaX-
HBIX pacliopoK (CBsi3eH).

KOHCTpYKIIMAA OroNOBHUKA INMPHUMEHSNIACH TPEX THIIOB: IUIA pa3pes-
HBIX OJHOIPOJICTHBIX, HEPa3pEe3HbIX OAMHOYHBIX M CHAPEHHBIX MpPO-
TOHOB.
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Bo u3bexanue BO3BeNEHMS CIOXHOIO M JOPOTOCTOSILIErO KapkKaca
iar KOJOHH HazHayaacsd ¢ TaKMM pacyeToM, YTOOBI TPOTOHBI M
nCIioMorareabHble OadK¥ MOIMM OBbIThL BBITOJAHEHBI M3 IIPOKATHOIO
METaJIa, T. €. B INpeaenax or 5 1o 7 M B oboux HampasneHusx. Ilpun
nponerax 6osiee 7 M NPOTOHBI BBINOJHSAJINUCE COCTABHBIMU.

Paccroauue Mexay KoJloHHaMu Oonee 10 M MU MEHee 5 M IOYTH
He BCTpedaeTcsi, 3a HCKIIOYCHHMEM TeX CJy4yaeB, KOrga CpeiaHsisli 4acTh
yIaHUS OTBOIMJIACH NOA KOPHUIOP; B 3TOM CIydyac pacCTOSHHE MEXIY
KOJIOHHaMH ObUio 3—4 M.

Pexxe IMporoHsl BCTPOCHHOIO KapKaca BBLIMOJHSIMCh U3 COCTAaBHBIX
GANOK CO CIUIOINHOM CTEHKOW WM peuleryarhie.

CocTraBHbBIE IIPOrOHBI MOTYT OBITh KJICIIAHBIMH JIMOO CBapHBIMM.
JUI1sT mepBOoro THMa HPOTrOHOB HCHOJIB30BAICS YTOJKOBHIA NpPOQIIb,
JUII BTOPOT'O — JIMCTOBOE XKeEJIE30.

Merajnyeckue 3JIEMEHTBl CaMH IO ceOe He SIBISIIOTCS OTHECTOM-
KMMH, TaK Kak 1pd HarpesaHuu 1o 500°C oHM amedopMHUpYIOTCS H
ICPSIIOT  YCTOMYHMBOCTB, HEPEAKO BbI3BIBASA MPH STOM pa3pylIcHHE
creH. [To3ToMy B 37aHMSX, TI¢ BHYTPEHHMH KapkKac JOJDKEH OBITh Or-
HECTOMKUM, CTAIBbHBIE ITPOTOHBI M KOJOHHBI 3alllAIIEHbI OTHECTOMKOM
0B IETKOM.

Haubosiee yacto BO3BEACHHBIE METAJUIOKOHCTPYKLMM OeTOHHpOBa-
nd. Takast obaenka BIOJIHE HAJEXHa NpH TOMIMHE Gonee 3 cM. OO-
jleJIKa OETOHOM 3HAYHUTEJIBHO VYIIMHSIIA IPOIODKUTEIILHOCTh padoT,
[IOBTOMY €€ YacTO 3aMEHsUIM WTYKAaTYpKOH LEMCHTHBIM pPacTBOPOM
M0 CETKE CJIoeM 3 CM, PEXE€ METAUTHYECKHE CTOMKHM OOKIanbIBAIH
KUPITHYOM.

MeHee HamexHa oOOnelKa M3 TUIICOBBIX TUIMT, OHA TaKXe€ BbINOJ-
HAJIACh TOJIUMHOIL He MEHee 3 CM.

2.2.4. NepekpbiTUNA

2.2.4.1. TPEBOBAHNYA, NPEABLABNAEMDIE K NEPEKPbLITUAM

IlepekpbiTUd BBINOJHAIOT MHOTO(QYHKIIMOHAJIBHYIO POJIb B OOIIEH
pabotre 3maHusi. OHH SBIAIOTCA HECYIUMMH M OrpaXJIalolIMMK KOHCT-
PYKIIUSIMHM, a TaKKe MTUCKAMU XECTKOCTH, OOECHEYMBAIOLUIMMHU YCTOH-
YMUBOCTb 31aHHsS B HeaoM. IIpH MX CpaBHHMTENbHO HEBBICOKOH yIesab-
MO  cTouMMoOcCTH, cocTaBasiome 13—15%  BOCCTAaHOBHTEIBLHOM
CTOUMOCTH 3aHHUS, IOJHAsI 3aMEHa TEPEeKPBITUI TIPHBOIUT K IOTEpE
¢r0 BOCCTAHOBHUTENBHOH CTOMMOCTH a0 75%.

MopepHu3auusi nepeKphiTHit — Haubdonee CIOXHBIK M TpyaoeM-
KM MpoOLIECC B KAITUTAJIbHOM PEMOHTE XWMABIX 3JaHHH, M OHAa JOJXK-
1ta OBITH OOOCHOBaHA MX TEXHHYECKHUM COCTOSHUEM, OIIpeAessieMbIM
HIPU BU3YAIBHOM U HHCTPYMEHTAIBHOM OOCIEZOBaHMU.
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K mnepekpbiTUAM NPEeIbABISIIOTCA ClleHylolie OCHOBHLIE TpeOOBa-
HUS. CTAaTHYECKHUE, TEIUIOTEXHUUYECKME, AKYCTHUECKHME U INPOTHBOIO-
XapHbIE.

[lepekprITHE ODOMXHO OBITH IMPOYHBLIM, T. €. BHIAEPXKHUBATh, HE pas-
pyIIAsICh, MNPUXOASIUYIOCH HAa HEro Harpy3kKy — IOCTOSTHHYIO H Bpe-
MEHHYIO.

IToMUMO NPOYHOCTH MNEPEKPBLITHSIM HEOOXoOYMa NOCTATOYHAs Xe-
CTKOCTb. B HENOCTaTOYHO XECTKOM MNEPEKPBITHH IOL BJIUSHHEM Bpe-
MECHHOM HArpy3KH BO3HMKAIOT 3HAUMTEJIBHLIE MPOruObl, YTO, C OOHOK
CTOPOHbI, OTPAXaeTCsd HA OTACIKE MOTOoNKA (NOABJIAIOTCS TPELIMHBI), ¢
C IpYro¥ — BBI3BIBACT HENPUATHOE OIyHeHUe 3LIOKOCTU. CreneH:t
XECTKOCTH OLEHHBAETCS BEIMYMHOH OTHOCHTENIBLHOrO Iporuba (OTHO-
LIEHHE abCOMIOTHOrO Nporuda K BeJUYHHE IPOJIETa).

Ocoboe MecTo B KOHCTPYKTHUBHLIX 3JI€MEHTAX, BIMSIOUIUX HA 6€30-
IMACHOE TMPOXUBAHHE XHWIBIIOB, 3aHWMAIOT CKPBITHIE KOHCTPYKTHBHBIE
3JIEMEHThl IEPEBAHHBIX IEPEKPHITUH 3maHMsA. 18 MHOIMX OCHOBHBLD
KOHCTPYKTHMBHBIX 3JIEMCHTOB 3JaHMUsI BO3MOXHO ONpPENCIUTh HaTypaib-
HbIA IOKa3aTeab (PHU3MYECKOro M3HOCA Ha MEPHUOX OOCHENOBaHMS U (
JOCTATOYHOM TOYHOCTBIO CIPOTrHO3MpOBATH BpEMS NMPOBEHNCHUS KalH-
TATBHOIO PEMOHTA IO OCTATOYHOMY CpOKY Oe3aBapMMHOM SKCIiUlyara-
. MckmoyeHHeM SIBISIIOTCSE KOHCTPYKTHUBHBIE 2JEMEHTHI JEPEBSH-
HBIX MEePEeKPHITU, HOPMATHBHLIA CpOK O€3aBapMiHON B3KCIUTyaTaluF
KOTOpPBIX BO MHOIOM 3aBHCHUT OT YCJIOBUM IJKCIUTyaTallMd U HOpMaJb-
HOI'0 TEIUTIOBJAXHOCTHOIO PEXHMa, OT CBOEBPEMEHHOIO U KAaYeCTBEH-
HOTO NpOBeNeHUA NnpodHUIaKTHIECKNX paborT.

Du3znyeckoe COCTOSHMUE IEPEKPBITHH BIUSIET HE TOJBLKO Ha HECY-
LIYI0O CIIOCOOHOCTDL ITOCJIEAHMX, HO TaKXe Ha (DU3MYECKOE COCTOAHME
CTEHOBOIO OCTOBa, IOCKOJBKY IIEPEKPHITHA, KaK YKa3hIBAJIOCH BHILIE,
BHIIOJTHSIIOT HBOMHYIO (PYHKLUMIO B OOLIEH CTPYKTYpe 30aHUA: BOC-
NPUHUMAIOT U NEepefaloT Ha CTEHbl HArpy3kKy OT COOCTBEHHOIO Beca,
o0OpynoBaHMA U JNIOAEH, HAXOMSIIIMXCA B 3[AaHUHU, A TAKXE OOECIIeYH-
BaOT YCTOMYUBOCTH 3HaHusA B LenoM. lloTeps XeCcTKOCTH OCHOBHBIX
HECYIIUX 3JIEMEHTOB MEPCKPBLITHUS IIPUBOAUT K HAPYIUEHUIO LIIapHUP-
HBIX CBSI3€M CTEH II0 BBHICOTE, YTO BeIeT K IIOTEpE YCTOMYMBOCTH
CTeH, OCOOCHHO B 3[aHHUAX, B KOTOPHIX POJb BHYTPEHHUX pa3rpyxar-
IUX OIOp BBIIOJHAIOT JHUOO CHUCTEMBI KOJOHH, JIMOO KapKacHble JAe-
PEBAHHEBIE TIEPETOPOIKH.

HopMmaTtuBHBIiE cpok 6e3aBapUifHON 3KCIUTyaTaUHM AepEBAHHBIX
NEPEKPHITH MO CTaIbHBIM Oankam — 80 JieT — B MNepByl0 ovepen:
OoOyCJIOBJIEH CPOKOM cCTapeHHs cTanmu nociae 70—80 ner skcrulyara-
uuu. IlodToMy npM KamMTaaibHOM PEMOHTE C IMOCAEIYIOUIMM HCHOJb-
30BaHMUEM CYLICCTBYIOIIEIO METa1a HEOOXOOUMO 3TO YYMTHIBATL U HE
JONYCKaTh KOHHUEHTpalluy HanpspkeHuid. HopMaTUBHBIA cpok Oe3aBsa-
PHIUHOM SKCIUTyaTallMM JECPEBSIHHBIX HEPEKPHITUA MO IepPEBAIHHLIM
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bankaM — 60 ner. OH OOYCIOBJIEH TIOABEPXECHHOCTbIO OCHOBHLIX HeE-
CYLUIMX 3JIEMEHTOB MOPAXEHUIO NOMOBBLIMH IpUOaMHU M HACEKOMBIMH
NPpU W3MEHEHHHU TEIUIOBIAXHOCTHOTO pPEXHUMa MMOMCHICHHIL.

KoHCcTpykiimn M MarepHajibl MEPEKPBITUS ONPEACISIOT Pa3HyIo
CUCTEMY XECTKOCTH KOpoOOK 37aHuii, nepenayy Harpyskd OT Iepe-
KPBITUM Ha CTEHBI, PACCTOSHUE MEXKIY MONepedYHbIMU cteHamu. Ha-
DY>KHBIE CTEHBHI 3HaHMH paboTaloT B CIOXHOM CXAaTO-U30THYTOM CO-
CTOAHMHU. HMX YCTOMYMBOCTE M KECTKOCThH 3aBHUCSAT OT XECTKOCTH
[EPEKPBITHIA, KOTOPBHIE CBSI3LIBAIOT CTEHBI B CUCTEMY IO BHICOTE.

30aHUsI ¢ HECYLUMMHM HAPYXHBIMH CT€HAMH IIOAPA3NEIISIOTCS Ha
JB€ TPYNIBI IPOCTPAHCTBEHHON pabOTHI — C XECTKOH U YNpyrow
KOHCTPYKTUBHBEIMH cxeMaMHd. K mnepBo#t rpynmne OTHOCSTCSA MNpeuMy-
IUECTBEHHO TpaXIaHCKMEe 3JaHMSA C YacTO pacHoJOXEHHBIMHM IOIe-
PEUYHBIMKM CTEHAMH, PAaCCTOSAHUE MEXIY KOTODHIMM MeHbue L.
(Trabn. 2.1).

Tadbnunua 2.1. MHHUMATLHBIE PACCTOAHHA MEXIY MNONEPEIHHIMH
KOoHCTpyRimavu L_, M .

Kracc . [lepexphiTHA K TOKPHITHS Ipynna_Knazok cTeH
NEPCKPLITHH I I Vi i 4
A JepeBsiHHbIE 30 24 18 | 12
b M3 cbopHoOro xemne3oberoHa 40 32 24 —
B XKene306eTOHHBIE MOHOMUTHBIE, COOPHBIE 50 4 | 30 | —
3aMOHOJTMYCHHBIC

B ykazaHHBIX 30aHHMAX IEPEKPBITHS PACCMATPUBAIOTCS KAaK HEIO-
ABUXKHBIE XECTKHE OIOphbl, HA KOTOPLIE OIIMPAIOTCHd CTCHBHI.

Hns  yrnpolmueHHsi pacyera HAOIYCKAaeTCs pPacCMaTpUBATL CTEHY
MHOIO3TAXHOI0 3JaHMUsI KaK psii pa3pe3HbIX OSHOIPOJETHEHIX 0aNoK,
OMUPAIOUIMXCS B TOPU3OHTAIBHOM HAIPABICHUU Ha MEPEKPHITHS H
HaXOISIIUUXCA IOA BO3ACHCTBHEM BHEUCHTPEHHO MPHIOXKEHHOMN IpPO-
NOJTBHOM CHJIBL.

IIponer 6anku NPUHUMACTCS PAaBHBIM PAaCCTOSHHIO B CBETY MEXIY
MIUTAMU IEPEKPBITHH.

Ko BTOpO#i rpynne npocTpaHCTBEHHOI paboOThl OTHOCATCS 3AaHUS
¢ pacCTOSTHHUSIMM MeEXIy MmonepeyHuIMHU cTeHaMu 6onee L. Ilepexpsnl-
M B TaKMX 3HaHUSX PACCMATPUBAIOT KakK YHPYr¥e OIOpbI, HA KOTO-
phie OMMpaloTCsl CTeHbl. K IpyIme ¢ ynpyroit KOHCTPYKTHBHOM cxe-
MOM B OCHOBHOM OTHOCATCH OIHO3TAXHBIE IPOHU3IBOACTBEHHBIE
3MAHUS.

Ilpu pacyerax Hecylei COCOOHOCTHM CXAaTO-HU3OTHYTBIX KHPIIHY-
HBIX 3JJIEMEHTOB BBOIMTCHA KOA(MO@ULUHUEHT IMpOAOJABHOIO Hu3rubda o,
VYUTBHIBAIOILMN CHUXEHHE Mpeaeaa NMPOYHOCTH KIAAKM IIPU CXAaTHUH.
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GopMmya 118 ONpeAeNcHUd INPOLOJLHOIO -M3ruda mnpeioxeHa
J.HU. OHUILIHKOM: , " ‘

0=y /(1+g). (2.1)

ITpooALHEIA M3rMd 3J1eMEHTOB IPAMOYIOJABHOIO CEYEHHUsS pac-
CYUMTHIBAIOT 1O (popmyie

©, =0,75a(a/ Ly)?, (2.2)

rAe o — ymnpyras XapakTepuCTHKa Kianku (rabn. 2.2); a — MEHBbIUUH
pasMep cedyeHMs, c¢cM; Lo — pacyeTHas BBICOTA 3JIEMEHTA IIpU MpPO-
IOJbHOM H3rube, cM.

Tabnuua 2.2. Ynpyras XapaKTepHCTHKA KJIAIKH

K Mapka pacTBOpOB
Ka
. 25200 10 4 2 0
M3 xupnuya, nerkoGeTOHHBIX
KaMHEH, JIeTKUX NPHPOIHBIX KaM- 1000 750 500 350 200
HEH HA TsXKeNbIX (TIeCYaHbIX) pac-
TBOpax
M3 Tskenvix NpupoaHeix U Ge-
TOHHBIX OOBIKHOBEHHBEIX KaMHEH, 1500 10600 750 500 350
Oyra Ha TSKENBIX pacTBOpax

3HauyeHUs Ko3p¢GHUUMEHTA NPOAOJALHOro Hu3ruda g KIaIku C
yOpyroi xapaxkrepuctukoil o = 1000 npuBeneHbl B TaOa. 2.3.

Taxue KIagK¥ NPUMEHAIOT M MPH JIPYrHX BEIWYHUHAX O, HO B
TOM CJIydae NPUHMMAIOT INPUBENEHHYIO M'MOKOCTb, BBIYMCIECHHYIO MO

dopmyie
Bup =(Lo/a@)1000/c. . (2.3)

Tatnuua 2.3. 3nadenns ko3pPuuMeHTa NpoxoJLHONO H3rHOA A8 KA3IKH
C YNpYrod XapaxTepHCTHKOH

Buo 4 5 6 7 8 9 10 11
P 0,99 0,98 0,96 0,94 0,92 0,9 0,88 0,86

IIpodoaxncerue maba. 2.3

Brs 12 13 14 15 16 17 18 20
10 0,84 0,81 0,79 0,77 0,74 0,72 0,7 0,65

Hapymenue mapHUPHBIX CBS3ell HapyXHOH CTEHBI C HEKOTOPHIM
PSIOM pACITOJIOXEHHbBIX OaJloK MPHUBOOUT K YBEJHMYEHHIO PACYETHOM
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IUIMHBL (BBICOTBI) Ly =, TOe i — BBICOTA 3TaXa OO0 L, =24, a 3TO
BJICYET 3a COOOM YBEJIMYECHHE TMOKOCTHM PACYECTHOTO CEYEHMSI CTECHHI.

MHas pabora y ONOpHOM YaCcTH CTAJIBHON OaJKM, KOTOpas TIUa-
TE€JbHO 3aaHKEPEHA B CTEHE MM 3aKPEILICHA CTAIBHBIMM CTEPXHSAMM
cedyeHHeM 16 x 16 — 22 x 22 MM, paclojJOXeHHBIMH 110 NepHMETPY
CTeH W CBA3LIBAIOIIUMHU Bce OANKM B €AMHYIO CUCTEMY B3aMMOJEHCT-
BUAA TIEpEKPBITUII M CTEH, MJIM CAMOCTOSITENBHBIMH aHKEpaMu [Jis]
Kaxnod 6anku. Ilponer cranbHBIX GaJIOK 3HAYHTENBHO MEHBIIE Jepe-
BSSHHBIX, YTO B 3HAYMTEJNFHOM CTEIIEHM COKpAllacT YTOJA IIOBOpPOTa
OAIKM OTHOCHUTENBHO HEHTpPATBLHONX OCH, U TOITOMY YMEHBIUIACTCA
BO3MOXHOCTb HAPYIICHHUA IIAPHUPHOM CBI3M 0anoK NEPEKPLITHS CO
creHaMHd. CrenoBaTebHO, MOTEPH IIAPDHUPHBLIX CBSA3EH JEpPEBAHHBIX
MepeKPLITUM MO CTAIBHBIM 0alKaM ropasfo MEHBIIE, YEM Y JepEBsIH-
HBIX TEPEKPBITHH IO OEepeBSIHHBIM OankaMm.

OCHOBHBIM TEIUIOTEXHHUYECKHUM TpeOOBAHUEM K IEPEKPBITHIO (KaK
M K IPYTHM OIPpaxXAaloLIMM KOHCTPYKLMSM) SBIIETCA TpeOOBaHME
JOCTATOYHOro mepmuveckozo conpomuenenus (pwiox. 1, m. 8). Heob-
XOMUMasi BeJIMYMHA 3TOr0 NOKA3aTejasl 3aBUCHT OT XapakTepa ITOMe-
LHICHUH, pa3fedsacMBIX TEPEKpPHITHEM. ECIH ToMelleHHA HMEIOT ORH-
HaKOBYIO TEMIICPATYpPy, BEJIHYHMHA TEPMHUYECKOTO CONPOTHBICHHA
pa3neIsIioIIero nepekphiTHsi He UMeeT 3HadyeHMs. Eciu xe B nome-
HICHUSX, pa3leNeHHBIX T[ePEKPbITHEM, TEMIIEPAaTypPHl DPa3MUYHLI, TO
OHO HOJNXHO 00j1aaTh TAKUM TEPMHMYECKHM COINPOTHUBICHHUEM, YTOOBI
pa3HULIA TEMIEPATYp IOBEPXHOCTH NEPEKPHITHA (1107a Had MOABAIOM
HJIM TOTOJKA IO YepAaKoM) M MNpPHIEraroliero BO3AyXa CO CTOPOHLI
foJiee TEMJIOro MOMEIICHUsI HE MNpEBbILIANA ONpEAeIEHHOT0O HOpMaMH
napameTpa. Takoe TpeOOBaHHME BBLIZLIBACTCA THTMEHHYECKMMH COOOpa-
XE€HUSIMH, YTO OCOOEHHO BAXHO Ul IIOJIOB, ¢ KOTOPBIMH HeEIocpe.-
CTBEHHO KOHTAaKTUPYET YEJIOBEK.

sl yepnayHBIX NEPEKPLITHH TpeOyeMbIe TEPMHUECKHE COIIPOTHB-
JEHUS] MEHBbUIe, YeM IUIS MEepeKphITUA HAJA IMOABAaJIAMM M IpPOE3JaMH,
1 GonblIe, yeM UIs1 HapyXHBIX cTeH. IlocnenHee oOBACHSIETCS HEOO-
XOIWMOCTBIO, C OMHOM CTOPOHBI, YMEHBIIUTE TEIUIOIIOTEPH UYepe3 yep-
NAa4YHOE MNepeKpbiTHE (IOBOJBLHO BBICOKHE BCIAEACTBHE ITOBBIIICHHOM
TEMIIEPATYphbl BO3[AyXa y IOTOJKA IOMEICHMSI) U, C APYTOH CTOPOHHI,
NMPEAOXPAHUTL [MOBEPXHOCTH ITOTOJIKA OT KOHJIECHCAUMM BJATH.

Ocoboe BHHMaHHE HEOOXOOUMO YIEISTh MECTaM IMPHMBIKAHUA K
Hapy>XXHbIM CT€HaM 4YepIayHBIX NEPEKPHITHH M IOJOB IEPBOro 3TaXa
B 3MaHMUAX 0e3 moaBasa. B 3THUX MecCcTaX, XaKk M B yIJlax HapyXHBIX
CTE€H, HaOJMIoHacTCA CHWIBHOE IMOHMXCHME TeMMepaTyphl BHYTPEHHEMH
MOBEPXHOCTH CTEHBI, YTO MOXET BBI3BaTh KOHAEHCAT Ha 3TOM YYaCTKE
CTEHbl M Ha nepeKpbiTHHU. I1o3TOMY XenaTeabHO MOBHIILATH TEIJIO3a-
IMMTHBIE CBOHMCTBa YepOA4YHBIX MEPEKPHITHH M MOJIOB MEPBOro 3TaXa B
MeCTax IMPUMBIKAHMS MX K CTEHaM.
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CTernmeHb HEOOXOOAMMOM 3BYKOU3ONSILIMM 33aBUCHUT OT HA3HAYECHHUSI
pasfeNsAEMBIX MEpPeKPhITHEM IOoMelicHH. B OGBIYHBIX chayvasx (B XKHU-
JBIX JAOMax, IOCTHHMLAX, IIKOJMaX, OOJBbHHULAX) NOCTATOYHO HMETH
3BYKOM3oysiiuio nopsinka 40—50 neuubGen. KOHCTpYKUHMsS TIEPEKPHITHS
JODKHA O0ecneuuTs INMOMELICHUE OT BO3IYIIHOIO M MAaTepHAIBHOTO
NnepeHoca lLIyMa M3 COCENHUX noMeuleHMM. Hambonpuiee 3HadyeHHE
HMEEeT IIPOHUKHOBEHHE wIyMa (OT XoOopObl, HepedBUracMol MecoOelu)
M3 BBIIIEJICXKAUIETO ITOMEIICHHUSA, MEHBIICE — U3 HUXKCIIEXAIIEro.

IlepeHOC miyMa, Kax M3BECTHO, CHJIBHO YBEJIMYMBACTCA IPH HIN-
YHH B HU3OJUPYIOLICHA KOHCTPYKUMHU LICHEH, TPECIMMH W MECT NpOITyc-
Ka yepe3 NepeKphITHsA TpyOD, KaHanoB M T. . He MCKIOUYEHA BO3MOXK-
HOCTH TIEpEeHOCa WIymMa [0 KOHCTPYKUMSAM TMIEPEKPHITUA U M3
COCEAHUX IIO 3TaXy IOMCUICHWUMN.

[Io cTeneHH OrHecTOMKOCTH, T. €. COIIPOTHUBISAEMOCTH JCHCTBHIO
OTHS, TECPEKPBITHA, KAK M APYrue 3ACMCHTHI 3HaHMs, IIPOTHBOIIO-
XApHBIMM HOPMAaM# CTPOHUTEIBHOIO IPOCKTHPOBAHMS pa30UTHl Ha ye-
THIPE KAaTeIOPUM: OTHECTOMKHE, IMOJYOTrHECTOMKHE, IOJYCropaeMbie U
cropaeMeie. B 3aBHCHMOCTH OT TpeOyeMOH CTeneHH OTHeCTONKOCTH
BCEr0 3JaHWSI K OTACNABbHBIX €ro 4Yacreil KOHCTPYKUMSI MEpPEKpbITUS
IOJDKHA TAaKX€ OTBEYaTh NEHCTBYIOIUMM TPeOOBAHMSIM.

2.2.4.2. KOHCTPYKUMM NEPEKPbLITUHA

HepeBsanHpie nepekpoiTHA. JloMa cTapod MOCTpOHMKH, Kak NpPaBHIIO,
HMECIOT HENOJrOBeYHbIE CropacMbic IepekpoiTUA. [loaTOMYy OCHOBHOM
3afayeil, KOTOpasi peLIaeTcs CYIISCTBYKOILIMMHM METONAMM KaIlMTaNlh-
HOIO PEMOHTA, SBJISCTCS 3aMEHA JIECPEBSHHBLIX TEPCKPHITUI Ha Xeae30-
OeTOHHBIE, UX ycUNeHUe M peMoHT (puc. 2.18, a).

HenoctarkaMy KOHCTPYKUMII MEPEKPBITHI TaKUX TOMOB SBISIIOTCS
COBMECTHas paboTa CHCTEMBl ACPEBSIHHBLIX KAPKACHBIX NEPErOpoOIoOK,
COBIAAAIOLIMX IO 3TaXaM, M DAIOK NMEpEKPBHITHH, a TAKXKE Majas Xe-
CTKOCTb OCHOBHBIX HECYLUMX 3JIECMCHTOB NEPEKPBITHH M HANUYME JOe-
PEBAHHON TONOLLIUBKH,

OCHOBHBIMH HEAOCTATKAMHM IEPECBSIHHBIX IIEPEKPLITHNH 110 CTallb-
HLIM Oankam (puc. 2.18, 6) ABIAIOTCS BBICOKAsl XECTKOCTb OAJIOK, CO-
BMECTHAsd pabora CHUCTEMBI KAapKACHBIX [OEPEBSHHBIX MEPETrOpPONoK,
COBMNANAIOLIMX ITO 3TaxXaM ¢ OalKaMu IEpEeKpBITHH.

CMmemannsie nepekppitha. [TopaxeHne rHWIBIO ACPEBIHHONO HakKa-
Ta U CAMHUX JCPEBSIHHBLIX 0anOK B MECTaX pacCllOJOXECHUSA CAHY3JIOB M
KYXOHBb NPHMBEJIO K HCODXORMMOCTH YCTPOMCTBA B 3THX 30HAX XKEIEC30-
OCTOHHBIX TMEPEKPBITHH MO MeTAUIMYEeCKMM Oankam. EciM B gomax
cTpouTenbCcTBA 40 1924 I B OCHOBHOM HECYIIME KOHCTPYKIMHU (IpO-
TOHB!I ¥ OaJKHM) YCTPAUBAIM METANIMYECKMMHM, TO, HAYMHAS C CepeaM-
Hbl 1930-x I, B CTPOHTENBCTBE HCIONAB3YIOT B PAaBHOM CTCNICHH

100



i NN s 32 T \ PRI IANNNN TSI\ ~FZ) —— —_— e —x
S ZATS, ‘\‘1“ 4Ry T 4 SN 4 7 SNANN
= & i
-
1 =1 = > — @] H
— _E\ Hil_
Jocka WY HTOBAHHAS 110710848 Tapket
ars ;
4 Jara Uephuiv o4
ClpodTebHBI MyCOD
- p yCOy 8 Jlara
JIMHAN A CMAIKA N "
- CTpOn I/IbHLIA MyCOp
HakaT aou1arsii CanustHag cMaska
- [<
Hlrykarypka Haxar
[ tyxatypxa
[

Crpoutenbhblii mycop
Cavnsnas cyalka

o Haxai Mapker
Ye
MNMoaiuuBka lepiibiv non
L1H1yxarypka 2 Jara

3achinKa {C1pOHTEIbIbII Mycop)
CBOAHKY BCTOHHbBIC

3atupka

Puc. 2.18. Jletanu ycrpoficTBa MNMepeKphITHA:

G — [EPEBRHHOS MO NEPEBAHHBIM Ganxam (MEXIYITAXHOE), 6 — mepeBAHHOE O HepeBsinHbM Gankam (4epaayHoe); 6 — AEPEBRHHOC 110 METALIMY
CKMM GaikaMm (MEeXIy3ITAXHOE); 2 — MOHOJHTHOE Xee30GeTOHHOE 10 METAIHYCCKHM fankam (Hax NOABAIOM)



XENe300€TOHHLIE NEPEKPLITHA, B CAHY3JIaX M Ha KYXHSAX NEPEBSIHHbIE
MEPEKPBITHS, BO BCEX OCTAJIBbHLIX NMOMCLUCHHMSAX KaK IO JEPEBAHHBIM,
TaK U MO METAUIMYECKHUM OaikaMm.

XKeneszoberonnpie mepekpuiTHsa. [lompasnensiiorcss Ha MOHONHTHBIE
A cOOpHBIE.

MoHOMUTHBIE NEpPeKphITUS N0 cepelduHbl 90-x I XX CTOJNeTHSA
UMENH OYeHb OrpaHMYEHHOE MpPHUMEHEHME. 3TH OrpaHUYeHHUs oOy-
CJIaBIUBATUCh OTCYTCTBHEM MHOroobopayuBaeMof onajayokKH, a Takxke
MCXaHH3MOB, IO3BOJSIIOIIMX TPaHCIOPTHPOBAaThL OETOHHYIO CMECH IO
BO3BOAMMOMY 31aHHI0. JIo 1924 . MOHOJIMTHBIE TIEPEKPBITUA YCTpau-
BAIX B XWIbIX HOMax BbLICOTOM IO MATH 3TaXEH B OCHOBHOM Hal
NMOABAJIBHBIM 3TaXOM, a TaKXe B HAaI3eMHBIX 3TaXax B Mecrax
pPacrnojioXXeHUsI CaHy3JIOB M KyxOHb. MOHOJIHUTHasA IUIMTA U3 XEJIe30-
0eTOHA HAa KHMPIIMYHOM 11€OHE BBINIOJHSUIACH I10 BEPXHEH ITOJKE Me-
TAUTMYECKMX TMPOKATHBIX OasoK.

Hauunast ¢ cepemuHbl 1930-x rr, nMpu yBeIMYEHHH 3STAXHOCTH,
KUCXOIsl M3 IeHCTBYIOIIMX TMPOTHBOMOXAPHBIX HOPM, BO3HHUKIIA HEOO-
XONUMOCTbh B YaCTH CTPOSIIIUXCHA CTPOCHHH CO3[asBaTh IO BLICOTE 31a-
HUS HecropaeMbie NMPOTHBOIIOXapHbie auadparmbl. Takue auadpparmsl
W3 MOHOJNHUTHOIO O€TOHA YCTPaMBAJIM Haja IOABAILHBIM, TPETHUM,
YETBEPTHIM U MOCJENHHMM 3TaXaMHM. B KayecTBe OCHOBHBIX HECYIHX
371EMEHTOB MCIIOJIb30BAIM METAUIMYECKHE NpOKaTHbBIE Oanku. MoHo-
JIUTHAs Xene300€TOHHAasi IUIMTA YCTpaMBalach KakK IO BEpXHeEH, Tak H
[0 HUXHEH MMoNKaM OaJoK.

HavanpHeiii nepuon cOOpHOro xenezobeToOHHOTo CTPOMTENLCTBA
OCHOBBLIBAJICA HAa HKCNOJb30OBAHHH PEOPUCTBHIX MENKOPA3MEPHBIX IUIUT
tana ITPT no MeTaninuuyeCKUM NHPOKATHBHIM OajiKaM.

C cepenyubl 1950-x rr XX Beka HOBOE CTPOMTENBCTBO IEPEXOAUT
Ha COOpHBIH Xee300€TOH — M0 Xene300€TOHHBIM IPOroHaM IIPSAMO-
YTOJBHOI'0 WIM TaBpPOBOTO CEYCHUS.

B nonHocbopHeIx moMax (mocie 1960-x rr) HMCHONB30BAIM TPH
THIIA XEJie300€TOHHLIX TIEpPEeKPHITAA: COCTaBHBIE, CIUIOLUHBIE W M3
IVTMT C NYCTOTAMH.

IIlpu peMOHTE NEpPEKpPHITHN BHIIIOJHAIOT CACAYIOLIME BHIBI paboT:
BEIOOPOYHYI0 CMEHY NEPEKPHITUH, YCHIEHUE ACPEBAHHBIX U CTAJBHBIX
6aJI0K, Pa3rpy3Ky HECYLMX 3JIEMEHTOB INEPEKPHITUH.

Bribopoynas cMeHa mepekpbiThii. IIpM OCTaTOYHOM CpOKe IKCILIya-
TallUM 30aHUA MeHee 60 JieT NpoM3BOAUTCS BHIOOPOYHBIA PEMOHT Ie-
PEKpPHITHI, MpEeNyCMATPHBAIOIIMI MX YaCTUYHYIO 3aMeHY. B ocraib-
HBIX MECTax BBLIMONHSETCA TIIATEABHASI INPOBEPKAa COCTOSAHUSN HAKaTta
MEPEKPBITUH, U MPHU HEOOXOMUMOCTH YACTHYHO 3aAMEHSETCA HakKar.

B nomMax ¢ nepeKphITMSMH MO HEPEBAHHBIM O0aJIKaM € OCTaTOYHBIM
cpokoM Oonee 30, Ho MeHee 60 neT B MecCTax paclOIOXeHHUH CyLIECT-
BYIOIIIMX H IMPOEKTHPYEMBIX «MOKPBIX» TOYEK YCTPAaUBAJIOCHh Xeje306e-

102



TOHHOC IICDPCKPLITUC, 4 IIPpHU OCTATOYHOM CPOKC 3KCIUIYATAllMK MCHCC
30 neT — AEpEBSIHHOE C YCHJICHHOM rMApOU3osiLMei. JlepeBIHHBIN Ha-
CTHJI YKJIQABLIBAJICI TOJIUMHOM 60 MM moBepX AEepeBAHHBIX OajoK.
HuxHss1 yacth 6anoK MEPEKPLITUS OCTABANACh OTKPLITOM, YTO obecne-
YHUBAJIO HOPMAJIBbHBIA BO3AYHIHBHIA peXHUM HakaTa ¥ OaloK.

Ycuienne aepeBAHHBIX 0anok. KOHIIBI JepeBIHHONM OaJlKM HAaXO4sIT-
Cd B YCJOBHUAX INEPEMEHHOr0 TeMNEepaTYPHO-BIaXHOCTHOIO peXHMa,
M MO3TOMY OHM pa3pyllaloTcs ObicTpee, 4YeM Apyrde ee dactv. Yac-
TUYHOE€ BOCCTAHOBJIEHHE JEpeBSHHBIX OaJOK IPOU3BOIUTCS IYTEM
«[IpOTEe3MpOBaHUA» (HapaluuBaHus). lloBpexneHHbIe OaIKM BOCCTa-
HABJIMBAKOTCA JIMIIb IOCHE TIXATEJILHOrO YyIaJeHUsT 3apaxkeHHBIX
Y4aCTKOB JIPECBECHHHI.

Ha puc. 2.19 npuBeneHbl Haubosiee pacripoCTpaHEHHBIE KOHCT-
PYKLHUH <«IIPOTE3UPOBAHUS» KOHIA JEPEBSIHHON OaJIKH.

KOHLIEBOH «MIpoTE3» M3 XECTKUX NPOPWIEH NPUMEHSIETCS B TOM
clyyae, KOra KOHIbI JACPEeBSIHHBIX 0aJIOK Y ONOp NMOPaXeHbl THHILIO,
a TaKXKe IPU YCTPOMCTBE HOBBIX CAHY3JIOB, NMPUXOASUIMXCS Ha KOHIIBI
HasoK.

Ha puCYHKE MOKa3aHO TaKXe KpervieHHWe KOHLa OaIKH MpH MNOo-
MOILIM OOKOBBIX HakjaAoK. Haknagky MOryT OBITH IPHKpPEIUIEHH K
Dajke OOJTaMH, I'BO3MIMHU WIH XOMyTaMH. BokoBbie HaKJIaIKMU 3aBO-
IAT B KJNagKy, UL 4ero B HeHd IpPOOHMBAIOT rHe3ja.

Pasrpyxamwmasi cucreMa ¢ NOJKOCAMM HJIM INIOABECKAMH IIPUME-
HAETCS TIPH OTCYTCTBMM BO3MOXHOCTH B VCTPOMCTBE METAILTMYECKHMX
KOJMOHH MO0 KHUPIIMYHBIX CTONOOB ¢ nporoHaMyd. CHCTeMa COCTOMT
M3 MPOroHa U IIOABECOK MIM MNOAKOCOB. O043aTENhHBIM YCIOBHEM
Ip¥ NPUMEHEHUH YKA3aHHOM KOHCTPYKILIMH SIBJISIETCS CTPOroe COBHa-
NEHHE TIPOAOJbHBLIX MEPErOpoJOK IO 3TaXKaM, NOCKOJBKY YCTPOHCTBO
pa3rpyKalolein CUCTEMBI JUIS OTHOTO 3TaXa HEBO3MOXHO 03 yCTpOM-
CTBA BBILICJNEXallleH (C NOABECKAMH) MM HUXenexalueH (c roakoca-
MH) CHCTEMBI.

IIpyMeHeHHe TOro WIM HHOIO0 BapMaHTa 3aBUCUT OT pacHojoxXe-
HUS JBEPHLIX NPOEMOB B NEPErOpoOAKe.

VBeanyeHue Hecyllueh CNOCOOHOCTH CYILECTBYIOHIMX CTANBHBIX Oa-
NOK TIEPEKPBITHH IIYTEM YCTPOMCTBA HOINONHHUTENIBHBIX BHYTPEHHUX
ONOp M pPasrpyXarwiuux IPOrOHOB COCTOUT B YCHJIEHUHM CTAJNBHBEIX H
epeBAHHBIX OAJI0K NMEPEKPLITUH NYTEM MOABOIKH pa3rpyxXarolici CH-
CTEMbI, BBINOJHAIOLEHCS M3 YIPOrOHOB MU CTAJIBHBIX CTOEK WIHM KHPp-
IIWYHBIX CTOJIOOB, KOTOpasd BEAET K M3MEHECHMIO IIepBOHAYalIbHOM
KOHCTPYKTMBHOM CXEMBI CYIIECTBYIOLIETO HECYIUErO 3JeMeHTa. ITOT
crnoco0® YCWIECHHMA AOCTATOYHO 3(P(EKTHUBECH, OH IIO3BOJISIET YBEJAMYHMTD
[IEpBOHAYAJIBHYIO HECYIHYI0 CIIOCOOHOCTH KOHCTPYKUMH B 2—3 pa3sa.

Pa3rpyxarllyio CUCTEMY YCTPAaWBalOT B MpPOJIETaX U3rHGaeMBbIX ¢~
MEHTOB, KOTOpBIE HAYHMHAKT paboTaTth NO MHOIOMNPOJIETHOH CXEeMe.
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Puc. 2.19. YcuneHHe KOHHA OEPEeBAHHONM 0anxM HakKIagKaMH:

a — GOKOBBLIMH, § — CBEPXY, 8 — DOKOBBIMK CTILHBIMH, ] — BKaaasill, 2 — AepEeBAHHAA HAKIANKa;
3 — cranbHas Hakiagka, 4 — 6ont guaMmerpoM 16 MM; 5 — 1waiiba 50x50x5 mM; 6 — rakka, 7~ yro-
0K 75x5 MM, 8 — xomyT; 9. 10 — Hax1aok¥ M3 mBenepoB; /1 — cyllecTByKIlas bHanka



HoBbIE TONOJHUTENBLHBIE OITOpPbI BBINIOJHAKOT B BUIC ITOABCICHHBIX
CTAJIHBIX KOJIOHH WJIH KHMPITHYHBIX CTONIO0B CO CTaJIbHLIMHU IIPpOTrOHaMH.

YcTpaHenHe 3bIOKOCTH MeXAY3TAXKHBIX nepekpbiThii. HauGonee pac-
IIPOCTPAHEHHBIM HEOOCTATKOM JEPEBSIHHBIX NEPEKPBITUH B XUIbIX
JioMax NocTporku 20-x rr. XX CTONETHUsI SIBISUIACh MOBBINLIEHHAS 3H10-
KOCTh, CO3Jalomasi Heyao6c¢Tsa Il MPOXWBAHMA M HAKOLIAA HeE COo-
BCEM OOBEKTHBHOE TMpeAcTaBiieHHEe 00 MX (H3KYECKOM H3HOCE.

B npakTHke NMpPOCKTHPOBAHHS M PEMOHTa NPUMEHSIETCS pellIeHMe,
KOTOPOC B 3HAYUTEJIBHOM CTEeNEeHM CHMXAaeT 3BIOKOCTB IIOJIOB U CO-
CTOUT B YCTPOMCTBE AONMONHMTENBHOTO CILUIOUMIHOTO YEPHOrO HACTHUNA
nog yrioM 45° K HanpaBJcHHIO CYHICCTBYIOIUX 0an0K MEPEKPBITHUSL.

3amMeHa nepekpuiTHH. IIpMMEHEHHE KpYMHOPAa3MEpPHBIX COOPHBIX
XKene300€TOHHBIX 3JIEMEHTOB — HauboJiee MPOIrpeCCUBHBIM METON IpO-
BEeICHUA pPEeMOHTA. IIpM 3TOM JOCTHUraeTcsi BBICOKAS CTENEHb TOTOB-
HOCTHM H3AeNUi, Tpebyllas MMHUMAJILHBIX 3aTpaT B TIOCTPOCYHBIX
YCIOBUSIX MJIA OTHEJKH TIOTONKOB H ycrpoiicTBa mnonoB. OaHako
NMPUMEHEHHUE CTAHJAPTHLIX KPYIHOPa3sMEpHBIX IUIMT MEPSKPLITUH, UC-
NOJIL3YyEMbIX B HOBOM CTPOMTEABLCTBE, CBSI3aHO C OINPEACHCHHBIMHU
TPYJHOCTAMM, TaK KaK rabapuThl CYLIECTBYIOWIMX 30aHHUM CYILUECTBECH-
HO OTIMYaloTCsS Apyr OT apyra. [lo3sTtoMy Helenecoobpa3HO NpoOH-
BATh CIUIOLUHEIE OGOpO3IBl B CT€HAX /IS OIMPAHHMA TUIMT. B CBSI3H C
3TUM B IPAKTHKE PEMOHTA ONpEAcIWIMCh Pa3IMYHbIC CXEMBl U pelle-
HHUS, a TaKKe BCIIOMOTATEJbHBIE KOHCTPYKIUH, NMO3BOJSIOIINE UCIOJIb-
30BaTh THUIIOBLIC IIUTHl M HACTHIIBI.

B 3panuax nocrtpoilku mo 1930-X rr mepeKphITMS B OCHOBHOM
YCTPAUBAJIUCh ACPCBAHHBIMH 110 METaNNIH4YeCcKUM OankaM. PauuoHans-
HLIM pEUICHUEM M0 3aMeHe JEepPEBSIHHOTO 3allOJHEHUSI B 3TOM Ciydae
SIBJISIETCA YCTPOMCTBO MEXOANTOUHOINO MOHOJUTHOIO XeJe3006TOHHOIro
sarosHeHUsa. C Havana 1980-x rr. mpM KanmuTaIbHOM PEMOHTE 30aHUIA
BHEAPANUCH TPU BapUAHTA IUTUT MOHOJMTHOTO HEPEKPBITUA: MO BEpX-
HEM M HMOKHEH IToJKaM META/UIMYECKHMX 0aloK, 4 TaKKe ¢ nycroobpa-
30BaTC/ISIMMU.

TonmuHa IMTHl IO BEpXHEH TOJNKE OaJOK pacCYMTHIBACTCS M Ha-
XOOUTCS B nipejenax 7—10 ¢M, IIMTa 10 HUXHUM IMOJKAM NMPUHUMAET-
c KOHCTPYKTMBHO W HMMEET TOMIHHY 6—7 cM. MMHMManbHas BHICOTa
[UIMTBL C IyCTOOOpa3oBaTeNsIMH paBHA BBICOTE Oanku TUTIOC 4 CM.

2.2.5. bankoHbi, 3pKepbl, NOAKNA

BaJKOH — apXHUTEKTYPHO-KOHCTPYKTHUBHBIH 3JIEMEHT, OOpasyloLMit
[UIOLANKY, BBICTYNIAIOILYIO HA HEKOTOPOM BBICOTE 3a IPENeIbl CTCHEI.

BajIKOHB! B CTapblX XMIBIX IOMax IMpPEACTaBAdl0T cO00M, KakK mpa-
BUJIO, OBE XENE300€TOHHBIE WM METAJUIMYECKME KOHCOJIM, KPOHII-
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TEWHBI, 3aeJiaHHble B XJagKy Ha miyOMHy He MeHee 38 cM. Bouier
0aJIKOHOB OOBIYHO HaxomuTcs B npeaenax I—1,6 M.

bajikoHpl ¢ HEOOJBIIKWM BBLUIETOM BBIMTOJIHAKOTCA B BUAE HECyIUEH
KOHCOJIbHOH XeNe300¢TOHHOM TUIUThl. TInMTa BRINOIHAETCA M3 eCTECT-
BEHHOr0 KaMHs, MOHOJMTHOIO HAU COOpPHOro  XKene3o0eToHa
(puc. 2.20, @). KoHconbHas 337e/iKa ABJISIETCS HaubOJIEE OTBETCTBCH-
HOM YacCTbl0 KOHCTPYKIIMH.

HMuorna npu HENOCTAaTOYHOM BecE BBIIIEJEXKalleH KIAAX¥ TUTATY
3aKpEILISIOT OONMOJHUTEILHO ¢ TNOMOIIBI aHKEpPOB 3a HHXKENEXaluylo
KJIaJAKy CTeHBI. Topell IUIMTHI, BBIXONSAILUMUMA BHYTPhL IIOMELUEHHSA, HO-
IOJHUTENBHO YTEIUISIIOT BO M30eXaHHE €€ MpoMep3aHUsa. YTobbl IUIH-
Ta HE NPOMOKAN4, €€ 3alUILIAIT TMAPOWN3OJSILUOHHEIM KOBPOM.

BaikoHB Ha KOHCOJBLHBIX OaJIKaX HMMEIOT psii KOHCTPYKTHBHBIX
peuleHUii. KOHCOJMM yCTpaMBald M3 CTAJBHBIX WIM XeJI€300¢TOHHBIX
(puc. 2.20, 6) Sanox. Ilo KOHCOJBHBIM OajikaM YKIAAbIBAJIM TIIUTHI
M3 €CTECTBEHHOr0 KaMHsl WM Xesie300eToHa. Hepeako npu CTalbHBIX
KOHCOJIbHBIX Oaykax 3alloJHEeHHE MEXAYy HHUMH BLIIOJHSUIM B BHIE
KUPIHAYHBIX WIH OCTOHHBIX CBOJOB.

Metaminyeckue Oaiky 3aAeablBaIM B CTeHY Ha MyOUHY 38—44 cM.
Ecnu Metamunyeckue Oajlku He ODETOHUPOBAHBI, TO MJIA IIpedOXpaHe-
HUSA OT KOPPO3MH HMX OKpalIMBalM MAaCJsAHOM Kpackor. Hacro banku
OLITYKATYPUBAIH MO CETKE WIH 3aKPHIBAIU APXUTEKTYPHBIMHU ICTANSIMMU.

Y100Bl KJAAKa I10J KOHCOJIBHOM OaJKOM He HCHBbIThHIBaA 00Jb-
LIMX HAaNpsDKEHUH OT CMSITHUSI, CHHU3Yy M CBEPXY YKIAAbIBAJIM METAUIH-
YECKHUE ITOAKIAIKH.

Kene3o06eToOHHBIE KOHCOJBbHbIE DKW 3a0CJbIBAIM B CTEHBI TaKXeE
Ha rnyouHy He MeHee 38 cM. EciM Kapkac 3MaHUs XEJIEe300€TOHHLIH,
TO 0ajKy MOHOJMTHO CBS3BIBUIA C OOBA3OYHON OAIKOW Kapkxaca.

KonuyecTBo 6anok 3aBUCUT OT MIMHBI OankoHa. OOBIYHO HMX CTa-
BUJIIM Ha pacctogHue 1—2 M apyr or apyra. Yacte Ganok MOIIHU
YCTPauBaThCA OEKOPATUBHBIMM KaK 3JEMEHT apXHMTEKTYpHOro odopM-
JICHUA,

PazpyiueHne ©anKOHOB MHIYCTPHAJILHBIX 3JAaHUM IIPOMCXOOUT B
OCHOBHOM I10 ABYM TNPHUYHMHAM:

KOHCTPYKTHMBHBIM OCOOEHHOCTAM — M3-3a OTCYTCTBUSL Ha HMWXHEH
TMOBEPXHOCTH IUIMTHI IO KOHTYPY KAMeEJbHMKA, a IO BepXy IUIUTHI
CIMBOB M3 OUMHBKOBAHHOM KpOBENBHON CTajlW, HAJIUYAS OOPaTHOIO
YKJIOHA OQJKOHHOM IUIATBI, YCTAHOBKH OIPAXAAIIMUX 3KPAHOB 10
rnojia 0ajJKoHa, YTO BRHI3LIBAET HAKOIUIEHWE CHEra, a TaKXKe M3-3a He-
CBOEBPEMEHHOIO YIAJICHUS €T0;

SKCIUTYaTAMOHHBIM HEOOCTAaTKAM — HM3-32 HECBOEBPEMEHHOTO BOC-
CTAaHOBJICHMS pa3pyUICHHBIX CJIMBOB M 3alIMTHOIO CJIOS Xene300€TOoH-
HOM NNIUTHI, YCTPONUCTBA 3KPAHOB OFpaXaeHUusa Oe3 yyeta OCOOeHHOCTEN
SKCIUTyaTalluy OATKOHHOM IUTHTHL. OrpaxneHust 6a1KOHOB OOBIMHO BhI-
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Puc. 2.20. KoHCTpykuMu# OaKOHOB:

a— N3 XKEJAe300eTOHHHX IUIMT, 0 — MO XEJe3006CTOHHWM KOHCOMAM; [ — DalkoHHas IAHTA;
2 — IUINTA NEPEKPHTHA, 3 — YTEIUIUTENh; 4 — LEMEHTHAA CTHXKA; 5 — MHAPOH3ONALMOHHLIA KOBED,
6 — non;, 7— cnue, & — 6anka

MOJHAIOT B BUIE METAJUIMYECKON peuteTkd. Haubonee OTBETCTBEHHBI-
MU SIBASIIOTCSI MECTA 3a[eJKH CTOEK OrpaxXAeHHs B IUITUTY U ITOPYYHEH B
CTEHY.

CranbHple feTany OANKOHOB AOJXKHBI OBITH 3alIMINEHBI OT BJAr.
JInst 3aliUTBl GATTOK OT KOPPO3HH HMX 00eTOHMPYKOT. B xadecTBe apXH-
reKTYPHBIX yKpalleHuil OaJKOHOB NPHMEHSMIM HEMECHTHO-NECYaHbie
WIK THUACOBBIE IeTand. JeTamm KpeluieHUH Hanbonee NOIBEPXCHBI

107



i

...........

pa3’pylIeHHIO, TIO3TOMY HX 3allluTe OT aTMOCGEpHBIX BO3ACHCTBUMA

YIOEASIOT 0C000¢ BHHMAHME.

KupnuyHsle cBoOAbl, SIBJSIIOIIMECS HECYLIHUM 3arONHEHUEM MEXIY
METAUUIHYECKMMH OajlkaMM, OOBIYHO BBIKJIAALIBAJIM HAa H3BECTKOBOM
PACTBOpE, KOTOpBIA IPHU YBJIAXHEHUHM CO BPEMEHEM OBICTPO paspylua-

CTCAL.
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Puc. 22]1. KoHcTpyxuus
3pKepa:

a — pa3pe3 1o 3pkepy; 6 — IaH
6anox apxepa; I — obnerueHHan
HapyXHas CTeHa, 2 — TICPEKPHI-
THE; J — UeMEHTHBIH non;
4 — uutak; 5 — napker; 6 — Jep-
HHIH non;, 7-— 3aceinka; 8§ — Xxe-
Ne300€TOHHAs TUiMTa; 9 — wTy-
KaTypKa



DpKep — OrpaxJIcHHass HapYXHBIMU CTCHAMU YacTh ITOMEUICHUS,
pPacIoNOXEHHAd 32 BHEIIHel TMIOCKOCThIO (acamHOM CTEHBI (3aKpHI-
TbliA OANKOH). DpKep YBEJIMUYMBAET MOJE3HYIO TUIOIIAAb [TOMELIEHUS M
HECKOJIBKO yayyilaer HHcoassuMio. IIOMHMO 3TOro OH COYXHUT KOM-
IMO3ULIMOHHBIM CPEJICTBOM [IJIS BEPTHUKAIBHOIO WieHeHUs dacaaa.

DpKep COCTOUT U3 HECYIEH M Oorpaxmgalolieid KOHCTPYKIHH. DJie-
MEHTBHl HECylIeH KOHCTPYKIIMH NpPEACTABISIOT ABE MJIM 00Jiee OOHO-
MpOJIETHLIE OAJKM C KOHCOJSIMH, 3a[claHHBIMM B HapYXHYI0O WIH
BHYTPEHHIOIO CTE€HBI {(pHUC. 2.21). DaeMeHTHl OTpaxaarouleil KOHCTPYK-
MU 9pKepa (CTeHbI, MOTONKH, TTOJI) MOJ/DKHBI 00/1a1aTh HEOOXOIMMBIM
TEPMUYECKUM CONIPOTHBICHHUEM U HU3KOU TUIOTHOCTBIO, MO3TOMY Ma-
TEPUAIOM [UIA HHMX OOBIMHO CIYXMT MNYyCTOoTelas KepaMHKa, MHOIO-
IbIpYATBLIA MM IHENEBOH KHUPIHY, NEHOOETOH WIHM XEJIe300€TOHHBLIC
[IaHEeNMW C BHYTPEHHHM YTEIUISIOIIMM ciioeM. IIOKpHITME 3pKepa 4acTo
CIAYXXUT OaJKOHOM BBILIEJIEXAIIEro 3TaXa — IUIOCKOM KpPbILLICH.

JlomKusa — nomeleHue, OTKPBITOE C OJHOM WIM HECKOJBKHX CTO-
POH, BKJIIOYEHHOE B OOLIMI O0BEM 3HAHMUS M OrPAXAEHHOE C HApYX-
HOM CTOPOHEI nmaparneToM. JIOmKKsT MOXET ObITh OTHCIBLHBIM COOpYXe-
HHUEM MM PasHOBHIHOCTBID OankoHa, yriybjeHHOIO B 3JaHME.
JIOmXKMHM OCHOBBIBAIOTCST B 3JaHUSIX CTAapOd IOCTpOMKHM Oosbliei
JacThi0 HA IUIMTAaX WIM OANKax INEPEKPLITUH, B COBPEMEHHOM CTPOH-
TENILCTBE — Ha BHICTYNAWOIIMX NMUIACTpaX. CTOK BOOBI C JIOJXKHH OCY-
LIECTBISICTCS Yepe3 OTBOASAIUME OTBEPCTHUS. YKIIOH ITOJIa AOIXKUHM 10JI-
XeH Obitb He MeHee 5%. Ilonbl JIOOXHiA OOBIYHO HMEIOT
IMIOPOM3ONALMNIO M3 PYJIOHHOIO KPOBEJBLHOIO KOBpa WM APYIOro M30-
JIMPYIOWIEr0 Marepuana. .

2.2.6. JNlecTHMUbI

IIo Ha3HAYEHHUIO JIECTHMLB AEISTCS Ha OCHOBHBIE M 3amlacHbIE
(«4epHBIE») B JOMaX CTApON IIOCTPOUKM M «HE3aNBIMISIEMbIE» B CO-
BPEMEHHBIX IOMax, HUCMOJb3yeMble IS 3BAKyalUMHd MpPH I1OXAapax.

OCHOBHBIE Marepuaibl, HCIOAL3YEMBIC [UIS BO3BCICHHUS, — ME-
TaJUI, KaMeHb, ©OeToH. [InA HexOoTophliX Haubonee 3HAYMMBIX H
kOM(OopTaOEABHEIX CTPOSHUM NPUMEHSUIM 4YYTryHHoe nuThe. Ilnoman-
KM, CTOMKH, OrpaXIACHHMS M CTYINEHMU, OTIMTBHIE H3 3TOro Marepuaina,
NIOJITOBEYHBI M HEeKOpaTUBHBL. OCHOBHOH MAaTe€pHall, HMCHONL3YeMbIi
JUISt. IECTHUYHBIX IUIOINAJOK H IPOCTYNEH, — U3BECTHSK, MpaMop U
rpaHUT. Hecyluue 37€MEHTBH JIECTHHL — KOCOYPHL M IUIONIAJOYHBIE
OGaZIKM BBIIIOJHSUIM M3 MNPOKAaTHOH cranH. JleCTHHMYHBIE Mapmiu ¢op-
MUPOBATUCH M3 HAOOPHBIX CTYNEHEH. Maplll MOXET OBITh TPEX THIIOB:

e C KOHCOJIBHBIMH TIPOCTYIISIMH;

e C [IPOCTYISIMH, YJIOXEHHBIMH MO BEpPXY OJHOH HAKJIOHHOU Me-
TUIIMYECKOH Oanku (Kocoyp);
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¢ ¢ IIPOCTYIIAMH, YJIOXCHHBIMH I10 BCPAY UABYX HAKIIOHHBIX MC-
TAUTHYECKHX OaJIOK (KOCOypaM).

BepxHsii m HMXHSS CTyNeHM (¢GpHM30BBIE) OTIMYANOTCS T10 CBOEH
KOH($HUrypalli OT PSAOBBIX CTyIIeHEH; 3TO OOYCIOBJICHO COMNpPSXEHH-
eM JIECTHHYHBIX Maplieil ¢ JIECTHUYHBIMM TUIOLUAIKAMH.

Koncoapnnie (0eckocoypubie) JecTHHIBI. [JTaakast HUXHSS IOBEpX-
HOCTb Maplled H IUIOIIAXOK OOCTHUranach NMPHU KOHCOJALHOMN 3ameiike
NpOCTYyIeH B CTeHy. TakMe JNeCTHUIbI HAa3bIBAIOTCS KOHCOJLHBIMH.
IlInpuHa 3Tux Mapmeit He mpesBbiiaeT 1,5 M. Kaxpas npocTtynb, IHo-
MHMMO 3aJIcIKH, 1O BCEH CBOel [UIMHE OIMPAETCS Ha MpeabUIyLIyio
CTyNeHb, Ojarogaps 4eMy JOCTUTacTCs paclpelefieHHe Harpy3okK Io
IJIMHE Mapila.

IIpocTynu 3ameNbIBAIUCh B KUPIMHYHYIO CTEHY Ha IMIYOHHY %

KUApIiM4a MJIM Ha kupnud. [Ipu 3amenke HAa MMHHUMAIBHYIO TJIYOMHY
Kaxpaas MsTash NpOCTyIlb 3aieNbIBAach Ha IJTIyOMHY 25 CM.

KOHCONBHBIE MAaplM B OCHOBHOM BBIIOJNHSUJIUCHG B «4YEPHBIX» JI¢-
CTHHYHBIX KJIETKaX, ¥ IIMPHHA HMX He mpeBblimana 90 cM.

JlecTHHIIBI HA CTAJBHBIX Kocoypax. Takue JIECTHUIIbI KJIACCHU(DHULIM-
PYIOTCS KaK JECTHHMIBI ¢ YACTHYHO HECYIIMMU METAUIMYECKHUMH KOH-
CTPYKLMAMH, JTUOO ¢ NMOJHOCTBIO HECYIIMMH METAUIMYECKMMH KOHCT-
PYKUMSIMHU (pHC. 2.22).

JleCTHULIBI ¢ YaCTMYHO HECYIIMMH METAUITMYECKMMU KOHCTPYKLIHU-
AMHA COCTOSAAT M3 HAOOPHLIX IPOCTYIEH, KOCOYpPOB, IUIOLIANOYHBIX
T 1 Jo0OBhIX Oanok. HabopHble HMpOCTYIIH ONHOH ONMOPHOH 4a-
CTBIO ONMPAIOTCS HAa KUPIHMYHYIO CTEHY JIECTHHUYHON KIETKH, OpYy-
FO# — HEMOCPEACTBEHHO HA METAUIMYECKHH KOCOYp; KOCOYp, B CBOKO
oyepenb, ONMPAETCs HA JIOOOBYIO IUIOIIAAOYHYK ©Oanky. ITnoinaaka
yCcTpOeHa M3 HAOOpHBIX KAMCHHBLIX HJIM OCTOHHBIX IUIMT MO METAJUIH-
YeCcKMM OasikaM. MeTauiM4eCcKre KOHCTPYKLMM BBIMOJHSUIMCh U3 TaB-
pa, WBEJUIEpa U pexe K3 ABYyTaBpa. MeTaUIOKOHCTPYKUMHM B OCHOB-
HOM OIUTYKATYPEHBI, PeXe OKpalle¢HEI.

JlectTHHMIIA C IIOJTHOCTBIO HECYIIMMH METAUIMYECKMMH KOHCTPYK-
UMMM OTJHYAeTCSA OT BBIINEPACCMOTPCHHOM JIHIIb Iepeaadyed Ha-
I'PY3KHM MOJHOCTHIO HA JIBa METAJIMYECKHX KOCOYypa, YTO 3HAYUTEILHO
YOpOLIAIO IPOU3BOACTBO KaMEHHBIX paboT.

Kenezoberounsie JecTHnusl. X ycTpanBaiv MOHOMUTHBIMH M cOOp-
HbIMU. MOHOJIMTHBIE XEJI€300€TOHHBIE JIECTHUIIBI B OCHOBHOM IIpHUMeE-
HSJIUCh 0 BHEAPEHUsI COOpPHOro Xxene3o0eToHa. MOHOJIUTHBIE JIECTHH-
Ubl B OOABUIMHCTBE CJY4YydacB BBHIMOJHSIM IO ABYM METALIMYECKUM
KOCOypaM M JBYM IUIOHIAHOYHBIM OankaMm. Pexe Kak KOCOyphl, TaK U
IUTOIIAOOYHBIE OAJIKM BBLINTOJIHSUIM MOHOJIMTHBIMHY C THOKOM apMaTypoi.

ILlInpokoe pa3BUTHE HHAYCTPHAJIBHOTO M3TOTOBJIEHHUS 3JIEMEHTOB
KOHCTPYKUMMA M MEXaHM3AaLHMs CTPOUTEJILCTBA MO3BOJIMIN NEPENTH K
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P wuc. 2.22. JIsyxmapliepasi JleCTHMIa M3 HaOOpPHBIX CTyMEHEH MO METAUIHYECKMM
KOCOYypaM:

a — y3en ¢ HWxHe# $pPHU30BOI CTYNEHBIO; 6 — y3en ¢ BepxHell Gpn3oBol CTyneHbK); € — Xene3obe-

TOHHaA cbopHax AecTHHUA; ] — noboras baika; 2 — Kocoyp; 3 — MOHTaXHSHIN yronok; 4 — paaosas

NPOCTYIh; 5 — HHXHAA QPH30BAs NMPOCTYTIL, 6 — BepXHAA $pPH30Bas NPOCTYNL, 7 — NPOTHBOIOXAP-
Hafd OTHe/IKA KOCOoypa (IITYKaTypka IT0 METAUIMYECKOW ceTKe); & — Miouagka; ¥ — mapu

COOpPHBIM XeJ1e3006eTOHHEIM JieCTHULAM. COOpHBIE JIECTHHLEI OOLIYHO
YCTPAaUBAIM ABYXMapILi€BLIMU; OHU COCTOAT U3 ABYX YKPYMHEHHBIX dJi€-
MEHTOB — IUIOLIAJOYHBIX IUIMT, MOHOJIMTHO CBS3aHHBIX C JIOOOBBIMH
OankaMM, W IOBYX OOMHAKOBBLIX Mapilieii co CTyneHsAMH (pHC. 2.22, 8).
B Mecrax onuMpaHMsa MapliM COCIMHEHBI C JIOOOBBIMM OankaMu C
MOMOIUBIO YIONKOB M METANNIUYECKUX TUIACTHH HA 3JIEKTPOCBApKE.

2.2.7. Kpbilun

OCHOBHOe Ha3HAaYeHHE KPBIMIM — 3alUTa 3XAHUA OT HOXIA, CHe-
ra, pe3kuMx kKonebaHuUH TeMnepaTypbl HapyXHOro BO3/lyxa M COJIHEY-
HBIX JIydeil. BepxHss mMOBEpXHOCTHh KPBIIIH (KPOBJsi) BOCIIPUHMMAET U
OTBOAUT OT 3HaHHUs aTMOCQEPHBIE OCAIKH.

K KpbllliaM M KPOBISIM IMPEABABISIIOTCS CIEOYIOUIHE TPEOOBAHUSI:
KOHCTPYKUMH HECYIIMX 4YacTel KpbIIIM IOJ/IXHBI 00JagaTk AOCTATOY-
HOA TITPOYHOCTHID M YCTOMYMABOCTBIO TNPOTHUB HEHCTBUA CWIbl BETpA,
peca cHera M moacit. Kposnaa nomxHa ObIT, HeNpOHHMLAeMOH LI BO-
OBl M CHera, obecreyuBaTh HEOOXOOMMYK BECHTWIALMIO YEPRAYHOIO
MpOCTpaHCTBA M TEIUIOBYIO 3alIUTY BEPXHEro 3Taxa.
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BHEeIIHUH BHIA KpPBIIIK OOJIXKEH COOTBETCTBOBATH OOJIMKY BCErO
3MAHUA, a YCTPOMCTBO KPHIIUM M KpOBAU O0ECTIeYMBaTh OC30MACHOCTD
OCMOTpA, OYMCTKY, OKPACKY M BBINOJIHEHUE DEMOHTHHIX palborT.

TpaauUuHOHHBIE KPHILIHM YCTPAUBAIH IO CTPONWIAM HIU (epMaM C
XOJOAHBIM YEpAAYHbIM IIOMEIICHHUEM C TOKPHITHEM H3 KpPOBEJIBHOH
CTaiy, wudepa WK yepenuubl. Takue KpbIIIH BCerga 000pYI0BAJIUCh
HapyXHBIM BOAOOTBOAOM (puc. 2.23). K IUIOCKUM KpbIlIaM KpOME
TEIUIOU3ONSLIMOHHBIX TIPEOBSBISIOTCA M THUAPOM3OIAIIMOHHBIE Tpedo-
BaHHUSI.

Hecyiaga XOHCTpYKUMS IUIOCKOHM KpBHILIM IpeACTaBsieT COOOH
Kene300eToHHYo mauTy. K HE#l, B OCHOBHOM, IIpeabABISIOTCS Tpebo-
BAHUSI ITPOYHOCTH.

TerIoM30JAUMOHHBIA CIIOM YKIAABIBAIOT MO Hecylled KOHCTPYK-
UK. B KadecTBe TEIUIOM3OMSALMH OOBIYHO IPHUMEHSTIOT HEOpraHuyec-
KME CBHINYYMe MaTepyasibl WIM INTYYHBIE MCKYCCTBEHHBIE KAaMHH C
HU3KOM MAOTHOCTBIO. YTEMAWTEAb 3AUIAIIEH CBEpPXY THAPOM3OJISALN-
OHHBIM CJIOEM OT NPOHHKHOBEHHHA MOXIACBOI M Tajoif BOABI, & CHH-
3y — IapOM30AsiUMEil OT NMPOHMKHOBEHHMSI B HEr0 NapoOB TEIUIOIO BO3-
Jyxa A3 TNOMEUICHUH.

Ha nepsoM 3tame noOMHOCOOPHOrO KWJIUHIHOIO CTPOMTEALCTBA
MIPUMEHSJIMCh KPHILUIN, COBMCILICHHBIE C IIEPEKPbITHEM BEpPXHEro 3Ta-
’ka. Takve KOHCTPpYKIIMHM CHayajna ObUIM HEBEHTHWJIMDYEMbIE M JHIUIb
[I030HEE YCTPAMBAIUCHL C BEHTWIMPYEMOM Tpocioikoi. BomooTsox
OB KaK BHYTPEHHMH, TaK M HApYXHBII HeOpraHH30BaHHBIA.

Bo MHOIHMX CepHsiX IOJHOCOOPHBEIX XHILIX AOMOB IPUMEHSIMCH
KPHIIUM C XOJOOHBIM 4YepAakKoM, B KOTOpPbIX B KayecTBe Hecyuei
KOHCTPYKUMM HCIOJIb30BAIH XEIE300¢TOHHBIC IUIUTHI. B 3TOM cinydae
YCTpAaUuBaJIM TIOKPBITUS M3 PYJIOHHBIX MATepHAIOB C HApPYXHBIM H
BHYTPEHHUM BOJOOTBOHOM (puc. 2.24).

YKJIOHBL KPOBEJIb 3aBUCAT OT HCITOJIB3yeMOro Marepuaia (°): pyJOH-
Hble — OO 3; MeTautMdeckue — 12—17; mmudep — 40—45; yepenu-
ua — 45-—60.

BaxHoi1 0coOeHHOCTBIO 3KCIUIyaTaUMH KpbILI C XOJOAHBIMHM 4Yep-
JAaKaMH SIBJISIETCS OOeCIeYCHHUE ero TeMIIepaTypPHO-BJIaXHOCTHOTO pe-
XHUMa H TEIUIO3AlUAThI MMOMEUICHUH BEPXHErO 3Taxa.

M3 Bcero pazHooOpaszusi COOPHBIX Xe€Je300C€TOHHBIX KpBIII s
NOJITHOCOOPHOIrG XIWIHILHOIO CTPOUTENBCTBA, MOCTPOCHHBIX ITO THIIO-
BLIM NPOEKTAM, MOXHO BBIIECAUTL CHECAYIOLIHUE:

o OccuepaayHble HEBEHTHJIMPYEMbBIE KPBIIIM (MOKPHITUSA) IMOCTPO-
€YHOI'O BBINOJHEHUSI, YCTpAUBACMbIc HA MECTE CTPOUTEABCTBA C IIPH-
MEHEHHUEM COOpHBIX XEJIE300€TOHHBIX HECYUIUX IUTUT, HNO KOTOPBIM
YKJIQABIBAIACH NMAPOHM30AAUMA. MCHOAB30BAIM PHIXIBIA, THOKMI MWJIH
MEJIKOPA3MEPHBIH XECTKUM VTeIUMTeNb (UIaK, KepaM3WUTOBBIA rpa-
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BUH, NMEHOCTEKIO, KEPaM3UTOOETOH U JIP.) C MOCIEAYIOUIUM YCTPOUCT-
BOM CTSDKKM M KPOBEJIBHOTO KOBpa,

e OecYcpIayHbIC KPBIIIA 3aBOACKOI0 M3rOTOBNCHMsI. Takasi Kpbllla
COCTOHUT M3 Xe€JIE300€TOHHBIX ITUIUT pa3MEpPOM Ha KOMHATY, MU3rOTaB/IH-
BaeMbIX IBYMS CIIOCOO0AMH — Ha BHOPOIIPOKATHOM CTE€HIE MAM B Kac-
CETHBIX YCTAHOBKAX C MOCJHECAYIOUIEH YKIAOKOW YTEIUIMTENS TOJILUHOM
16 ¢cM O MAapOU30NSALNAN U3 ABYX CIOEB IepraMHHa Ha OUTYMHOI Mac-
THKEe. [1o BepXy yTerauTe/sl yCTpauBaach LIEMEHTHAS CTAXKa TOJILIM-
HOM 2—3 CM, I10 KOTOPOM BBINOJHAIACE PYJIOHHAsA KPOBJIA.

JaHHasi KOHCTPYKIIMS OTJIMYaJdach BBICOKOM CTENEeHBIO COOPHOCTM.

HuxHsi miMra ¢ yJIO0XKECHHBIM MEXOy pebpaMu YTEIUIMTEIEM H
BEDXHSSI KPOBEJbHASI IUIMTA OOBCAUHSUIMCh B XOMIUICKCHYIO KOHCT-
PYKIIHMIO COBMEIIEHHOM KpBIIIM pasMepoM Ha KoMmHary. Tpebyemblil
YKJIOH IUIMT 1% K HpononbHOM OCH 3[aHMA CO3NABAICS YKIIAAKOH
KpOME COCHMHUTENBHBIX JONMOJIHUTEABHBIX OpPYCKOB.

Ocyl1alonass BeHTUSLUSA 00ecCleurBanach 1eJAeBOM IPOCIOHKOM,
COOOHIAIOLICHCSH C HAPYXHBIM BO3LYXOM 4Ye€pe3 OTBEPCTUS BO (PpHU30-
BbIX TIAHEJSIX HApPYXHBIX CTECH.

DTA KOHCTPYKLIMH HUMENH CHCAYIOIIME HEIOCTAaTKH:

e HEYAOBJNCTBOPUTEABHBIN  TEMIIEPATYPHO-BIAXHOCTHBIA  PEXHM
(HAKOIUICHMUE BJIArM B YTCIUIMTEE, BO3MOXHOCTD ITOSBJICHUS KOHICH-
cata, COXpPAHEHUE BJIAXHOCTH B YTEIUIMTENE, MOJYYCHHOM TIPH CTPOH-
TesibcTBe). Brnara B yTenaurens MOXET MOMafgaTh He TOJNLKO CHM3Y 3a
CYET KOHJCHCALUMU TAapoB, HO U CBEPXY B ClIydyac NOBPEXICHHUSA pY-
JIOHHOTO KOBpa WIM HEKAaYeCTBEHHOMN 3aleJIKU MECT NPHUMBIKaHMA.
CKONMUWBIUMCHL B TOJILIE TMOKPBHITHS, BJIara MOXET HAUTH cebe BLIXOX
CKBO3b IepekpeiTve. B 3TOoM ciydae mnoTtpebyercsa KanMuTAIBHLIN pe-
MOHT KPbIIHU C 3aMCHOH YTCIUIMTENA HWIH, KAK 3TO HMEJIO MECTO B
IIPAaKTHKE MPOLUILIX JIET, ¢ YCTPOMCTBOM HAaJ COBMCIUCHHOM KphIEH
HOBOM YEPNAYHOU KpPHIIIH;

e TIPY HEOPraHU30BAHHOM BOAOOTBONE aTMOCGhEpHBIE OCaNKM TIO-
NagarT Ha CTEHBl 3JAHHUA, YTO BBHI3BIBAET MPEXIECBPEMEHHOE paspy-
ieHHe dacana ¥ BeAET K NPOHMKHOBECHUIO BOABL B cTeHBl. CBOOGOIHO
CTeKawlllasd BOJAd CO CKaTa KPHIUM CHUCTEMATHUYECKH 3aIMBaAeT OaiKo-
HbI M BBI3BIBACT MX pPa3pylUcHME, pPAa3MBIBAET OTMOCTKY BOKPYT 31a-
HASA, NMOAMBIBAET QVHIAMEHT;

e HHTCHCHBHO¢ 00pa3oBaHME HaleAeH M COCYIEK;

e MCHBIIIAS AOJTOBEYHOCTh PYJOHHOIC KOBpa. JIeToM HM3-3a nepe-
[peBa TeMIlepaTypa Ha MNOBEPXHOCTH 4YE€PHOro pPYJOHHOIO KOBpa JO-
cruraer 70—80 °C, 4TO NMPUBOIUT K HUCNAPEHUIO Bjaru, Haxoaslueics
BHYTpH YTeruuTedas. IIpu 3ToM KOJIMYECTBO OOpa30BaBLIErocs napa
NPOMOPLUHAOHAILHO BECOBOH BJAXHOCTHU YTeIUIUTENd. Benencrsue M3-
OBITOYHOTO JABJIEHHUA MApOB B TOMNIIE KOHCTPYKHMUH PYJIOHHBIH KOBEP
OTPBLIBACTCS OT LIEMEHTHOM CTSDKKM; IOA HHUM 00pasyioTcsl BOASSHBIE H

5 --4028 113



BO3AYIIHLBIC MCLIKH, IIPHBOOAIIHC K HAPYILCHHIO HCJIOCTHOCTH T'HApPO-
H30JISIIMOHHOrO KOBpa.

OCHOBHOM KOHCTPYKIIMEH KPBILI MOTHOCOOPHBIX XHJIBIX IOMOB CO
BTOPOIl ITOJIOBHHBI 70-X IT. CTAHOBATCS TAK HA3BIBAEMbIC «TEILIbIE» Yep-
JlaKy, BIIepBple NpuMeHeHHble B Mockse. YepaayHoe HPOCTPAHCTBO
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Puc. 223 KOHCTPYKUMH KpPBILUI:

@ — ITAH CKATHOM KpBIIOM; § — CxeMa KDHIUM ¢ HACJOHHBIMK CTPOMIAMH, € — CXeMa KDBHIH C
BUCAYMMH CTPOIMUIAMH;
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P uc. 2.24. [IpuMpiKaHie DPYNOHHOIO KOBpa:

a — X napanety, 6 — K crofiKe AHTCHHB; & — K BODOHKE BHYTPCHHEro BOAOCTOKA; [ -— IpaBHit;

2 — dapTyx M3 OLIMHKOBAHHOIO Xeje3a, 3 — nepeBaHHan 1npobKa; 4 — ZOMOAHHUTENbHBIN CJIOA pybe-

pouza; 5 — npocMoneHHas Maknd; 6 — 6UTyM; 7 — cTsaxHaa Mybra; & — MELIKOBHHA, MPOMUTAHHAS

CYPHMKOM; 9 - pa36opHBiit cTanbHOM NMaTpybok; 10 — nHTas dyryHHas BOpDOHKA; ]! — MHHeEpaioBar-
HEIR BOHAOK

KDBIIUM MCHOAB3YETCSI B HEM KaK COOpHAas BEHTWISILMOHHAas KaMepa
CTATUYECKOIO IJABJIEHHA, B KOTOPYIO OTKPBIBAIOTCS BCC BEHTWJISILIMOH-
Hble KaHaJIH XWIBIX NMOMEUIEHUH U BO3AyX M3 KOTOPBLIX yIaidgeTcs 4ye-
pe3 O6lIyI0 BBITSDKHYIO IaxTy. IlpeuMylliecTBAMH KpBIUU C TEIUIBIM
YeplaKOM SIBJIIIOTCS: TIOBHIIIEHHWE HAJAEXHOCTH KPOBJIM 33 CYET YIIPO-
IIEHUSA KOHCTPYKLUMH IOKDBHITHA, CHHXEHHUE TEIUIONOTEph BEPXHETO
9Ta)Xa, JOCTYNMHOCTDL JUIA OCMOTpAa M PEMOHTA.
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2.3. HAMBOJIEE XAPAKTEPHbLIE NOBPEXAEHUS
M AEPEKTbl KOHCTPYKUMXN 3OAHUM

2.3.1. O0ume nonoxeHus

B o0meM BHAE IOBPEXIECHUS 30aHWH M OTACNbHBLIX 3SJIEMEHTOB
MOTYT XapaKTepH30BaThCHd KaK:

e OCajJIOYHBIE, BbI3BaHHBIC Ae(POpMalMUsIMU OCHOBAHMHA ¢yHIaMEeH-
TOB;
e KOHCTPYKTHBHBIE, CBSA3aHHBIE C OCOOCHHOCTSIMM CXEM 3JaHMIA,
Y3JIOB, YCJIOBMSIMHM TIepelauM M HEpepacrpeiesicHUsT HArpy3o0kK;

e TEMIIEPATYPHO-BIAXHOCTHLIC, 3aBUCAILIUE OT TEXHOJOIHYECCKUX
PEeXMMOB M3TOTOBJICHUSI H3ICIWMA, KadyeCcTBA MOHTaXa, COOJIOICHUSA
HOPMATUBHBIX TPEOOBAHMHA IO COIEPXKAHUIO,

e N3HOCOBBIE, CBSI3aHHbIE C M3MCHCHUEM CBOWCTB MAaTEPHAJIOB
KOHCTPYKIHMHA BO BpPEMEHH,

e DKCIUIYaTAUMOHHBIC, BBI3BAaHHBIE HECOOMIONEHHEM HODMAaTUBOB
U TpeOOBAHUH II0 TEXHUYECKOMY OOCNYXUBAHHIO U peMOHTY (TOuUP)
KOHCTPYKUHIA.

OToenbHO CAEAYeT YYUTHIBATH IOBPEXACHHUS Ype3BbBIYAWHOIO Xa-
pPaKTepa, BBI3BAHHBIE CTUXHUUHBIMM OCHCTBUAMM.

YkazaHHBIE TIOBPEXIOEHUS MOTIYT MPOSBAATECA KAaK CaMOCTOSTEIIb-
Hble, TaK U B coyeTaHUH. OHU MOIYT OTHOCHUTHLCSH K 3IAHHUIO B LEJIOM
U K OTIHCJBHBIM 3JIEMEHTAM U JaXe OTICHBHLIM YYAaCTKaM KOHCTPYK-
HHHA WA Yy3JIOB.

[prynHaMM TAKHUX NOBPEXICHUH MOTIYT OBITH: OLIMOKM IPOECKTH-
pOBaHMsI;, HecoOMoneHHe TPeOOBAHUM CTaHAAPTOB IIPH HM3rOTOBAEHUH
IeTanel Ha 3aBOIAaX; HM3KOE KA4eCTBO CTPOUTECIBHO-MOHTAXHBIX pa-
O0T; IJIMTENbHAasi 3KCIUIyaTalHus, €CTCCTBEHHOE CTAPEHHME MATECPHAJIOB
M KOHCTPYKLMI; Hecobmwonenne Ttpebosanuit «[Ipasun M  HopM
TEXHUYECKOH HSKCIUIyaTallMM XWIHUIIHOTO (POHAA».

B npouecce akcneptvsbl 34aHU BCe BUAblI 1 MCTOYHUKU IIOBPEXK-
IEHUR M IePEKTOB AOJXKHBI ObITh TINATEILHO H3YUYCHHL.

IlepeyeHb XapakTEpHBIX ITOBPEXKICHHUH CTPOUTEIbHBIX KOHCTPYK-
UM U CTEIICHbL MX OMACHOCTUA NMPUBEIACH B IPUIOX. 2, 4 BHAbI U IPHU-
YUHBI JeOpMalHil HECYIIMX KOHCTPYKUMHA 30aHWHA — B IIPHIOX. 3.

OTaenbHYIO TIpYINY M[OBPEXIACHUM INPEACTABASIOT IIOCACACTBHUS
CTUXMIHBIX OCICTBUMH: IOXApbI, B3PbIBbI, 3CMJICTPSICEHUSI, HABOIHE-
HUS, OMNMOJM3HHU. [IpH 3THUX SBICHHAX YACTO UMEET MECTO <«IIPOrpecCcH-
pywouiece» OOpyllIcCHHE, KOTrJa KOHCTPYKUHMHU, HE IMOBPEXICHHLIE IpH
COOCTBEHHO CTHXMIHOM BO3JEHCTBHH, pa3pylualoTcsd OT MNAICHUS Ha
HUX pa3pyLICHHBIX (MOBPEXKICHHBIX) KOHCTPYKIIUH.
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L 2.3.2. Decdexrtsl U NOBpexXaeHua, Bbi3BaHHbIE
owmbkaMu B npoekrax

Ilpu kpynHopa3MepHbIX COOpDHBIX 3JIEMEHTAX, YYUThLIBAS HEe3HAYM-
TEJILHYIO VIYOMHY OINOp M IUMPHUHY LIBOB, KAXOasi HETOYHOCTh IPOU3-
BOACTBA JIEMEHTOB M MX MOHTaXa CEpPbe3HO BJIMSET HAa HANEXHOCTH
KOHCTPYKUHMH, a TAaKXE HAa TCXHUYECCKHMC M I3KCIUIyaTAlMOHHEIC Kade-
CTBA 3/IaHMSI.

Onst obecriedeHUsT yaoOHOrO M Ka4yeCTBEHHOro MOHTaXa Ipelyc-
MaTpHUBAaIOT COOTBETCTBYIOILIME JNONYCKH pa3sMepoOB COOPHBIX 3JIEMCH-
TOB ¥ UX MOHTAaXd, OT KOTOPBIX 34BUCHAT BEIMUMHA MAKCHMANBHOTO U
MUHMMAJBHOTO 3a30pOB B y3/1aXx M IBaX, ryOMHA OIIOp IUTMT IIepe-
KPHITUHA, IpaBWIbHAST YCTAHOBKA CTEHOBBIX COOPHBIX 3JICMEHTOB, TOY-
HOCTBb MCIIOJTHEHHS COMNpSDKEHUH M T. 1I. B rpaMoTHO pa3paboTaHHOM
MPOCKTE BEJIMYHHBI IIPHHSATBIX JOIIYCKOB Pa3MEpPOB 3IJIEMEHTOB M JO-
NYCKM MX MOHTAXAa HOJDKHB OBITH CKOOPAMHHPOBAHBI TaK, YTOOBI 3a-
30pbl B y371aX M LIBaX HE NpPEBBILATA JOTYCTUMBIX MHHHMAJILHBIX H
MAaKCHMAJIbHBIX BEJIWYHH.

ITpoexTHpoBaHWE 37aHUN, BO3BOAMMBIX HHIAYCTPHAJIBHBIMHA METO-
JaMM, COIPOBOXAANIOCh «HETOYHOCTSIMH», BBI3BAHHBIMM HOBH3HO#,
4TO NPHBOOWIO KO MHOI'MM 3aTPYOHCHHSIM IIPH MOHTaXe COOPHBIX
3JIEMEHTOB U SIBJISIIOCH TIPUYUHOM BO3HMKHOBCHHA psana AcdhexTos.

BciaeacTtBue HETOUHOCTEHM, JOIYCKAEGMBIX NMPH MOHTaXe, NCHCTBU-
TEeJbHBIE Pa3Mepbl OTIENBHBIX IIBOB 3HAYMTEIBLHO PA3HATCS OT HX TEO-
PETHYECKMX pa3MEpoB, TAK KaK, HE HMMEs ONpeAcsIeHHBIX MIOIYCKOB,
WX BBINOJHSUIN C IMPOH3BOJLHBIMM OTKJIOHCHHUSIMH. 3OTO NMPUBOAMIIO K
MOMNafgaHuIo aTMoc(hepHbIX OCAAKOB, NMPOAYBaHHIO WIBOB Y IpoMep3a-
HUIO CTCH, YTO 3HAYMTEJIbHO YXYAILUAJO TEXHHYECKHE M 3KCIUTyaTaly-
OHHBIE CBOMCTBa 3IaHHMH.

He Bcerga B3BellleHHBIE pEllicHUS TNPUHMMAIUCH IIPH pa3paborke
CONPSIKCHMH M Yy3J0B, 3 TaKXKE IpH BbHIOOpE MaTepHaja Hapy>KHBIX
CTEH.

HenocTtaTouHoe 3HAHME CBOMCTB IPUMEHSIEMBIX MaTepHalIoB M HX
U3MECHECHMH CO BpPEMEHEM IIPUBEIAU K CEPLE3HBIM ITOBPECXKIACHUAM OT-
IENBLHBIX COOPHBIX 3JIEMEHTOB M 3HaHMi B LEeJaOM. OTHOCHTCS 3TO
Mpexjae BCEro K Marepuanam, NPUMEHSEMBbIM IS TEIUIOM3OASIINU B
MHOTOCJIOMHBIX HAPYXHBIX CT€HaX, HENPaBUJIBHOE HCHOJb30BAaHHE KO-
TOPHIX SBUJIOCH NPHYMHAMM HX TIPOMEP3aHHMS M YBJIAXHCHMUS.

IIpoekTHpoBaHHEe YpE3MEPHO TOHKOro (PaxKTypHOro cJjosi IpH-
BOAWIO K 3HAYUTEJILHBIM NOBPEXACHHUSAM. K TpemHaM ¢akTypel u
IIPOHMKHOBEHHUIO aTMOC(EpPHBIX OCAIKOB BHYTPh CTCH H 3HaHHA.

K KOHCTpYKTHMBHBIM HpPOCYETAM CIENYET OTHECTH MAaCCOBBIE MpPO-
FMOBI TUIMT MEXIYSTAXHBIX MNEPEKPHITHH, MOABJCHUE B WX PACTAHY-
ThIX 30HaX MHOIOYHMCJIEHHBIX TPELIMH CO 3HAYUTEIBHBEIM PacKpBITHEM
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B noMmax cepuu 11-32, 11-35, K-7. B MexXOyaTaxHbIX INEepeKpBITHAX,
BBITIOJIHEHHBIX M3 [ABYX IUIMT-CKOPJIYII, BEpXHSIA M3 KOTOPBIX I10
JUIMHHBIM CTOPOHAaM OIIUPacTCs 4Yepes 3BYKOU3OSIUMOHHBIC ITPOKJIa-
KM Ha HHXHIOIO, NPAaKTHYECKH HCKIIIOUAETCS BO3MOXHOCTh MX PEKOH-
CTPYKIIHM.

OCHOBHBIMU HENOCTATKAMH, NMPHUBOISILIMMH K YBIaXHEHHIO CTpPO-
UTEJIBHBIX KOHCTPYKUMH, SBISIOTCA. HEIOCTATOYHBIMA YroJ HakKJIOHa
CKATOB KpPOBJIH, HEOONBIIOH OUAMETP BOJOCTOUHBIX XeJI0OOB U TpYyO;
HEOOCTATOYHbBIE YKIOHBI TNOAOKOHHBIX CJIMBOB M Jp.

ITpoexTHpOBaHME KANIMTAIBHOIO PEMOHTA B 3HAYMTENILHON CTENEeHU
OTJIMYAeTCS OT HOBOTO IpPOCKTHpoBaHHMs. PaboTa BceX KOHCTPYKTHB-
HBIX 3JIEMEHTOB 3JaHUS B HOBOM NPOSKTHMPOBAHWHM pacCMaTpHUBAETCS
KaK CaMOCTOSTENbLHAsA, MONYUHSIOIASACS KJIACCHYECKOM TEOpHM pacye-
TA CTPOMUTENIBHBIX KOHCTPYKUMH. OCYWECTBIsAS MNPOBEPKY HeECylleH
CHOCOOHOCTH HEKOTOPBIX KOHCTPYKTUBHBIX 3JIEMEHTOB IO KJIacCHYe-
CKOH TEOpHMH pacyeTa, CACAYET BBIIIOJHSTH PAacyeT, YYUTHIBAIOLIMI 3Ha-
YUTEJNLHBIA CpPOK D3KCIUTyaTalMU. B 3maHVEX, 3KCIUTyaTHPYIOLIHXCS
oonee 20 seT, HEOOXOAUMO pacCcMaTpHUBaTrhb pabOTy HEKOTOPBIX KOHCT-
PYKUHMH KaK COBMECTHYIO. Tak, OIOphl OJHONPOJIETHBIX METALTUYECKHUX
OaNloK nNpUOAMXAIOTCH K 3alleMJIEHHIO IPpH JOCTHXEHUHM KIagKoMH
100% npoYHOCTH, MOCKOJNBKY MOYTH HCKIIOYAETCS ITOBOPOT OIIOPHOt
JacTH OaJOK OTHOCHTEJIBHO CBOCH OCH.

CrneuuanucTsl IPOSKTHBIX OpPraHU3alUMil He Bcerfa HCIONb3YIOT
ITpY TIOBEPOYHBIX pacyerax Hecyuied cCmocoOHOCTH (YHAAMEHTOB TEO-
PHIO KOHCOJUIAIMHU TPYHTOB MOA MNMOAOWIBON (PYHAAMEHTOB fi'M 3KC-
TUIyaTaliuM 30aHug Oonee 25 et nmom BO3JEHCTBUEM COOCTBEHHOTO
Beca 3JaHMA. UrHopupys 3T0, B NPOECKTHYIO HOKYMEHTALIMI0O MOXET
OBITh 3AJIOKEHO peIIEHHE MO PpaCIIMPEHHUI0 MNOHOILIBEL (QYHIAMEHTA,
UO0 MO YKPEIUIEHHIO TPYHTOB, YTO PE3KO YBEIHWUMBaeT (PMHAHCOBHIE
M TPYJOBHIC 3aTpaThl NpPH PEMOHTE 3IaHUsI.

B xunwix 3maHMsAX NOCTpoMkM cepeauHbl 1880-x rrn. M Havaia
1900-x rr. mpuMeHsUlIacb B OCHOBHOM OJHOIIPOJIETHAs! KOHCTPYKTHB-
Hast CXeMa KaITMTAILHBIX CTeH. B mepexpHITHAX HMCIONb30Bajachk JHOO
IJIMHHOMEpHAsA ApeBecHHa, TU00 MeTauiudeckue OGanxku. s yMeHb-
LICHHUs] PpacyeTHOrO MpoJsieta OaJOK BBOAMIM YTOIILEHHBIE JepPEBSIH-
Hbl€ TIEPEropoJKH, COBMNAJAOMIME IO BEPTHKAIM IO BCEM 3TAXKaM.
dopManbHO IpH pacyere OaIOK HaJIHYME IIEPETrOpoJOK INPUHHMATh
HeNb3s1, HO, YYUTBIBASA JOJTOCPOYHYIO COBMECTHYIO pabory OasIokK rie-
PEKPBITHII C CHUMCTEMOH CYIUECTBYIOLHX TIEPETOPOJOK, HOIMYCKaIOCh
OLIEHKY TEXHMYECKOIro COCTOSIHMSI OaJIOK IPOBOAMTHL C YYETOM METAJl-
JIMYECKHX TMEPEKPLITUH IpeoOpa3oBaHMsA IAPHUPHOIO ONHPAHHS K
XECTKOMY 3allIEMJICHHUIO, YTO B 3HAYUTEJBLHOH CTEIIEHH YMEHBIIAET
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U3rudaIIMA MOMEHT OAJIOK M HMCKIIIOYAET HEOOXOIMMOCTh IPOBEPKHU
MMOCJAECAHUX MO BTOPOMY IIPEACILHOMY COCTOSIHUIO — NPOTHOY.

Takoe gonynieHHe BO3MOXHO HCIIOJB30BaTh JUINL NMPU HATAYUH
JIAHHBIX O IIyOMHe 3alIeJKW OIIOpHOM 4YacTH Oanku, KoTopas HOJIKHa
ObITh HE MEHee 25 CM, M O HAJTHYUHU €€ aHKEPOBKU B CTCHE.

IIpy peKOHCTPYKUMMY CTapbIX 37JaHHUM CO CMEHOMN ACPEBAHHBLIX TIic-
PEKPBHITUH IO METAUVIMYECKMM HJIM JIEpPEeBSIHHBIM 0OankaM, Haxomus-
IMXCA B HEYIOBICTBOPUTEBHOM COCTOSHUU, Ha COOpHBIC Xene-
300€TOHHBIC M3 MHOTOIYCTOTHOIO MJIM pEOPHMCTOro HacTHlIa Mo
METAUTHYCCKHM TIpOrOHaM HEOOXOAMMO TPOMU3BOIUTL pacyeT BHOBbB
IIPOCKTUPYEMBIX BBICOKMX IPOTOHOB C Y3KMMM ITIOSICAMM TIpH JECHCTBUH
Harpy3K# B IVIOCKOCTH HaHOOMBLIEH XECTKOCTH HA YCTOHYUBOCTH, YTO-
Obl MCKJIIOYUTL NMOTEPID MX PABHOBECHS.

ITorepsi paBHOBECHUST BBIPAXAETCS B OOKOBOM BBIIIYYHBAHHMM CXa-
TOTO IOSICAa M 3aKpyyMBaHUU Oanku B HeaoM. Pacuer mo 3ToMy Iipe-
JIEJIBHOMY COCTOSIHUIO OOBIMHO YIYCKAETCSI, YTO MOXET IIPHUBECTH K
HETIPEABHUIAEHHBIM pe3yJbkTaTaM, BIUTIOTh 10 OOpYIIeHMS] BHOBb CMOH-
TUPOBAHHBIX IECPEKPLITHHA.

Ocoboe BHMMaHME TMpPH KaITUTAILHOM PEMOHTE C MOJHOH CMEeHOMU
NMEPEKPLITUI HA COOpPHBIE KEAC300€TOHHBIE HEOOXOAUMO YAENSITHL Ka-
YECTBY KUPIIMYHOM KNaAKM, €€ HeCyllell CIOCOOHOCTH, HAIUYHIO
BCHTHWISIHUOHHBIX KAaHAJIOB M OCOOEHHO NLIMOXOIOB OT IEYHOIO OTO-
rieHUus. CylEeCTBYIOIIUE ABIMOXOAb! B 3HAYUTEILHON CTENEHM OCab-
JIAIOT KMPNHUYHYIO KJIaZKYy, ¥ HEOOy4YeT 3TOro MOXET MNPHBECTH K aBa-
PUHHOU CUTYAIIUU,

Ceppe3HbIM KOHCTPYKTHBHBIM IIPOCYETOM CYUTAETCS OTCYTCTBHE
YICHUIMTENS MO TOPLAM XeJe300€TOHHBIX TUIAT, NMPOTOHOB, METANU-
yeCcKMX OaI0K MpH TOJNIIMHE HAapyXHBIX CTEH MeHee 64 cM, B pe3yib-
TaT€ 4Yero MNPOHUCXOAMT MECTHOE MNpPOMEp3aHUe KIAIKH.

IIpA pEeKOHCTPYKIIMHM CTapbIX 30aHUHA B pSAOE CIYy4acB BO3HMKACT
HEeOoOXOMUMOCTh B YCTPOMCTBE NpUCTpOecK. Bo H30exaHWe NMOSABICHUS
TPEIIMH B y3J1aX CONPSXECHUS CTApOH KIagKy¥ € HOBOH 3aKIaAbIBAIOT
noaouiBy (QyHAAMEHTOB HPHUCTPOMKM Ha INYOMHe CYLIEeCTBYIOLIMX
(hYHIAMEHTOB, a TaKXKe 0053aTEJBbHO BBHITONHAIOT HIMYHT M3 NPOCMO-
JIECHHBIX JOCOK MEXIY CYIIECTBYIOIIMM M BHOBL YCTPaMBAaecMBIM (DyH-
JaMEHTOM c 3arnybneHueM ero Ha 50—60 cM, npemycMaTpMBasl Oca-
JOYHBIA IUOB MEXIY HOBOH M CTAapod KIanKoOW.

B crappix XWABIX IoMax OOBIYHO 4YepHa4YyHOE IIPOCTPAHCTBO HE
BECHTHIHPYETCSI, TEIUIOM3OJSLMS TpyObONpOBOAa LIEHTPAJILHOIO OTO-
IUICHUSAA MECTAMH HapylleHa, BEHTWIALMOHHBIE KOopofa HaxoasATcs B
HEYNOBNCTBOPUTEILHOM COCTOSHUUA. Bce 3TO NpUBOAMT K HU3OLITOYHO-
MY BBUIENICHMIO TeIUIa, KOTOpOE OCODCHHO IIPOSBISIETCSI B 3HMHEE
BpeMsl roma. B KapHH3HOII 4YaCTH IOABASIOTCA Halelb, COCYJIBKH,
VOIUIEHUE KOTOPBIX CBA3aHO C NPOM3BOINCTBEHHBIMH TPYIHOCTAMH M C
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AOIIOTHHUTCIbHBIMHK 3aTpdaTdMH Ha PCMOHT KpPOBCJIBHOI'O HOKPbITHA.
IIpu 3TOM mMoOCHe KaXaoro YAaJIeHHs HaJleOd U COCYJEK KpOBJIS NOX-
BEpraeTcd IMOBPEXIECHHIO. TeMIlepaTypa BHYTPEHHETO BO31yXa BHYTDH
YepJavYHOro NpPOCTPAHCTBA NOJXKHA NPHOMMXaTbecsd K Hymo. OnHaxo,
[IPH TPOEKTHPOBAHUM HEPEIKO B pa3pabaTblBaeMOM NOKYMEHTALIUK
YIIYCKAIOT MEPONPHATHA, 00eCIeYyHBalie IPOBETPHUBAHUE 4epaay-
HOro mnpocTpaHcTBa. Ho €CJIH JaHHBIH ITPOCYET JErKO YCTpPaHHM IIpH
He3HAUYUTENbHBIX HOMOAHUTENBHBIX 3aTpaTaX, TO OH AOPOro OOXOmHUT-
cd B JOKYMEHTAlMM Ha YCTPOMCTBO MaHCapaHBIX 3Taxeil. OTCyTCcTBHE
HOPMAJIBHOIO TEIUNIOBJIAXHOCTHOIO pEeXHMa B 3TOM ClIydae TIPUBOJMT
K 0Opa3oBaHHIO KOHIEHCaTa, KOTOPBIA BBI3BIBACT OTCHIPCBAHUE CTEH
M IIOTOJIKOB.

IIpH peXOHCTPYKILHH CTaphIX JOMOB HHOIXA MECTAMH IIPHXOIHUTCS
YCTPaHBaTh METAJUTMYECKYIO KDOBJIIO € YKJIIOHOM MeHee 16°. JlaHHEbIe
YYACTKM KPOBJM JOJIKHBI BBINIONHATHCS € ABOMHBIM JIeXayuM dasb-
LeM, 4YTO HEOOXOHMMO OTPa3UTh B INPOEKTHOH NOKYMEHTAIIMH.

2.3.3. edexkTbl KOHCTPYKLMNA 33BOACKOTO MIrOTOBJIEHUS

Ha CcTpoHTENbHYIO ILIOUIAAKY MOTYT NOCTYIIATH COOpPHBLIC XEIe30-
OETOHHBIE KOHCTPYKLHH C 3aBOACKMMH nedekTaMHM. B oTiMyue OT
3JJaHUH, BO3BOOMMDIX TPAAHLMOHHBIMHU METOJAMHM, OOJILIUMHCTBO I€-
(hE€KTOB B KOHCTPYKTHMBHBIX 3JIEMEHTAX UHIYCTPMANBHBIX 3JaHUUN HeE
BIUSIIOT Ha KOHCTPYKLMIO 3laHUSA B LEJIOM M HE YXYAUIAKOT €ro
TEXHUYECKHX AAHHBLIX. B HEKOTOPBIX ClIydyasx OHM MOTYT IIPMBOIMTL K
CHYDXEHHIO SKCIUTYaTallMOHHBIX CBOMCTB noMewleHUi. IlonHoe yctpa-
HEHHUE 3THUX Je(EeKTOB HE BCErJa BBIMNOJIHHUMO 10 TEXHUYECKMM WIIH
9KOHOMHYECKHM COOOpaXECHHUSAM, OHHAKO BO3MOXHBI KX JOKAIU3AUMSA
M YMEHBIICHUE BJIUSHUSAL.

Haubonbuive HeynoOCTBa JUIsl MPOXMUBAHUS XHMJIBLUOB MpeaACTaBJis-
IOT I} eKThl HAPYXHBIX CTEHOBBIX IaHENEN U OJIOKOB, KOTOPHLIE NPU-
BOJAT B OCHOBHOM K HMX INPOMEP3aHHUIO B 3UMHHMHI NMEPHUON BPEMEHHU.

[IpeBBIllICHUE TUIOTHOCTH OeTOHA B COOPHBIX 3JI€MEHTaX Ha Jier-
KOM 3alOJHUTENE YBEIUYHUBAET MACCY M3NCNHHA MU YXYIALIAET TEIUIO-
U30JISILIMOHHBIE CBOMCTBa HApYXHBIX CTeH. OOHOH M3 OCHOBHLIX IIPH-
4YUH HEYLOBJICTBOPUTEILHOIO Kayectsa OeToHAa B COOPHBIX 3jiEeMEHTaX
SIBJIAETCS IUJIOXOE€ KayeCTBO 3allOJIHHUTENS, H3MEHEHHE €ero rpaHyio-
METPUYECKOI0 COCTaBa, BJIAXHOCTA M Op., BIHUAIOLIMX HAa ONHOPOX-
HOCTH M TNPOYHOCTH OeToHAa. JIpyrasg NMpUYHHAa 3aKII0YaeTcsl B Helpa-
BUJIBHOM WJIM HEHOCTATOYHOM YIUIOTHEHMM OC€TOHA H3-3a OTCYTCTBHS
WIM TUIOXOrO KayecTBa MCIIONBL3YEMBIX BWOpPaTOpOB.

KayectBo caMMX COODHBIX 3JIEMEHTOB 3aBHCHT OT: KayeCTBa H
KOHCTPYKLHMH ONajyOKH; KayeCcTBAa M BHUAA CONPSXCHHS OIMATYOKHM;
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JXKECTKOCTU ONaIYyOKM M €€ DJIEMEHTOB; TEXHOJIOTUM IIpOMU3BONCTBA;
VIUIOTHEHUA OeTOHA, yxoma 3a onajiyoxkoi. M3 Bcex nepeyucieHHbIX
(paKTOpOB, BIHSIOINIUX Ha Ka4deCTBO XEJAC300€TOHHBIX 3JIEMEHTOB,
ocob0e BHHMAHWE caengyer OOpPaTUTL HAa COONACHHUE TEXHOJMOrHHU
Npou3BOACTBA. HecobmwoneHue o4epeIHOCTH BBIMTOJIHEHHS OTIECIBHBIX
TEXHOJNOTHYECKUX Ofepaliid U NMpUMEeHeHHWe HECOOTBETCTBYIOLIMX Ma-
TEPUANIOB H NoJypabpUKaTOB TMPUBOAMT K YXYAIICHHIO KayecTBa
cOOpHBIX 3NeMeHTOB. TepMo0oOpaboTKy COOPHBIX 3JIEMEHTOB HEPEAKO
BBITIOJIHAIOT 0€3 CTPOroro KOHTPOJS 33 TEMIEpaTypoM, a peXHM IIpo-
MapKy He Bcerna codbmwopaercst. Bee 3To ABngercss NPUUUHON CHMXKE-
HUSL NOPOYHOCTH O€TOHA, MNOSIBJICHUS TPCUIMH H JaXe pa3pyuieHUs
9JIEMEHTOB. BO3HMKHOBEHHE TpeIIMH B (PAKTYPHOM CJI0€ U B ODIH-
IIOBKE NPUBOAMUT K IPOCAYMBAHHUIO HOXIECBOW BOIABI B TOJLLY CTEHBI,
M €CJIM OHa He HchapsieTcs, TO IPpH HU3KUX TEMIIEpATypaxX 3aMep3acrT,
pa3pyuiass CTpYKTYPY BHEUIHEro CJjosi beToHa.

Jloxnesas Boaa, NMPOHHKASA 4Yepe3 TPeIMHBbI B TOJIWY OXHOCJOMN-
HBIX TNaHeNned MAU OJIOKOB, pacClpOCTPaAHAECTCA MO HEIUIOTHOCTSIM U
o0Opa3yeT IISITHA Ha BHYTPEHHEH MMOBEPXHOCTH CTCHBIL.

IlpoHuKkHOBEHHE HOX/IEBOH BOAbBI BO BHYTPH TPEXCAOHWHBIX I1aHE-
JIed NPHUBOAUT K YBJIAXHEHHIO TEIUIOM3OJISLMOHHOIO CJIOost U K CHM-
XKECHUIO TEIUTIOTCXHUYECKMX CBOMCTB HAPYXHBLIX CTEH.

IToBbllIeHHAs1 BHAXHOCTH (YBJIAXHEHHWE) HAPYXHBIX CTEH BBLI3bLIBA-
eT 0Opa30BaHME KOHIEHCATa HA BHYTPEHHEH ITOBEPXHOCTH CTEH, CO3-
napasli yCJIOBMsS I BO3HMKHOBEHMUS IUIECEHM H IOMOBOrO rpuba.

2.3.4. edeKkTbl CTPONUTENBCTBA U MOHTaXa

JdepUIUT BBICOKOKBUIH(PHMIMPOBAHHOIO TEXHHYECKOrO IEPCOHana
Ha CTPOMIUIOIIAAKE M Yy 3aKa34YMKa, OCYLUECTBSIOIIUX CTPOMTEID-
HO-MOHTaXHBIe pabOThl M BEAYIUIMX TEXHUYECKHH HAA30p 3a MPOM3-
BOJACTBOM, a TakoK€ OTCYTCTBHE OIIPEICACHHOIO ONBITa INPOMU3BOICTBA
MOHTAXHbIX paboOT B Ha4yaJbHOM MEePHOAE COOPHOr0 CTPOMTEIBLCTBA,
HEepeaKO IPHBOAWIO K HAapylLICHMUIO TIPaBMJI BEICHHUS CTPOUTEIBHbIX
paboT, OTCTYIUIEHUIO OT IPOCKTHOM NOKYMEHTAlMHW M, KaK CJCACTBHE,
K HEKayeCTBEHHOMY CTPOMTEJLCTBY.

bonbiuryio OIACHOCTHL MpeNCTaBASeT UIMTEJBHOE 3aMaYMBAHHE
KOTJIOBAaHA I10l HOBOE CTPOUTEJILCTBO. BOAOHACHIILICHHBIC IEPEYBJIaX-
HEHHbIE TPYHTHI ([JIMHHUCTBIC, CYIJIMHUCTBIC, MEJIKO3EPHHUCTBIE M IIbI-
JICBUAHBIC) MPH 3aMEpP3aHHHU YBEJIKYHUBAIOTCS B OOBEME M OKa3bIBaIOT
CHJIOBOE OEHCTBHMEe HAa KOHCTPYKIIMM, BHI3bIBasA B HUX IOSBJICHUE Tpe-
wHuH. [Io3TOMY MpPOPUIAKTHYECKHA OO HACTYIUIEHHMs XOJOLOB OCHOBA-
HUE HEOOXOAUMO VTEIUIATD.
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HacbinmHubie HEYNJIOTHEHHbIE TPYHTHI SABISIOTCHA TIPHYUMHON paspy-
INEHWsI TIEpEeropoJOK MEPBBIX 3TAXEH B 0CCNONBAJIBHBIX CTPOSHUSX,
TAMOYpPOB, KpbUlell, IOAIOPHBIX CTEHOK, a TaKKe OTMOCTOK BOKPYTI
3JaHUs.

Cepbe3HOH TIpMYMHON TOBPEXACHUH CTPOMTEABLHBIX KOHCTPYKIIMM
SIBJISIIOTCA COTPSICEHHME M BHOpaliusi, BO3ACHCTBYIOLIME Ha paHee BO3BE-
JeHHOE 3/laHue Yyepe3 IPYHT WIM HENOCPEACTBEHHO Ha CTEHBbI M Nepe-
KpbITUsi. OCHOBHBIMM HMCTOYHUKAMU COTPSICEHMM CTAHOBSTCHA YCTpOii-
CTBO CBaiHBIX WJIM OYpOHAOMBHBLIX OCHOBAHHUH I10J BHOBbL BO3BOAMMOE
31aHHE, pacClIONOXEHHOE B HENOCPEACTBEHHOH OIM30CTH OT paHee
nocTpoeHHoro. Iloa BO3ACHCTBHEM HMMIYALCOB B TPYHTE BO3HMUKAKOT
BOJIHbI Pa3HOIl 4YaCTOTHI M aMILTMTYIbl. CKOpPOCTh pacpoCTpaHEHHS
BOMH 3aBHCHUT OT OCOOEHHOCTEH IDYHTA U CTEIICHU €ro BAAXKHOCTH.
Jloias OO IpyHTOB, Ha KOTOPBIX OCHOBAHHI paHee BO3BCACHHEBIC 3/1a-
HMsI, B OCOOEHHOCTH CJ1abbIX M BNAXHBIX, BOJIHBI BbISBIBAIOT Hapyuie-
HUE UX CTPYKTYPHI, Pa3phiXIeHHe M IPOCAAKY. DTO MPUBOIAWUT K HEpaB-
HOMEpHOH mnpocanke QYHIAMEHTOB, BO3HMKHOBEHMIO TpEIIMH B
CTEHAaX, MOBPEXIECHUIO M IEPEKOCY NEepekphiTUi. Oco0yld OmacHoOCThb
COTPACECHMSI NPENCTABIAIOT sl COOPHBIX XENe300CTOHHBIX IEPEKPHI-
THH, BBITTOMTHEHHBLIX M3 MEJKOPa3MEPHBIX IUIHT, YJIOXKEHHBIX HA MeTajl-
JIMYECKHUE Oanky ¢ HE3HAYUTEITbHOM IUIOMIAAbIO OIMHMPaHUs.

TIpoBeaenue paboT NMoO NMPOKIAgKe HOBBIX KOMMYHMKaHMI WU 3a-
MEHE CYILIECTBYIOUIMX BOJIHU3U OSKCIUIyaTUPYEMOTO 3IJaHUSI M C
3aTSDKHBIMH CpOKaMH paboT, 0CODEHHO B BECEHHE-OCEHHMMH IIEpHOJIbI
roia, MpUBOAHAT K 3aMayMBaHHUIO JUOO BCIYYMBAHHUIO TPYHTOB BOJIH3H
30aHUS WIM nox HUM. BceneacTBHe HapyUICHHS IpaBWI IIPOH3BOACTBA
paboT NPOUCXOAMT IMpocCaaKa TPYHTOB, (PYHAAMEHTOB, AedopMalLus
CTCH, NEPEKOC WIM MOABUXKA 3JIEMCHTOB HepeKphiTHil. IIpm 3Hauu-
TEALHBIX OedopMallUaX CTCH I OC30IacCHOM JKCIUiyaTaluy XKWIOro
OOMa HEOOXOMMMO MNPOBEICHME PEMOHTHO-BOCCTAHOBMTEABHBIX paboT
C OTCEJICHHEM >XXMJIbLIOB.

[Inoxoe xauecTBO THAPOHM3ONSAIUM TOABANOB W TOPU3OHTATBHOU
rMAPON3OJISIIUK CTEH TIPUBOAMT K MMIPALIMM BJArH B TOJNUIE KAMEHHBIX
KOHCTPYKUHMH, CHUXKECHHUIO TEIUIOTEXHHUYECKUX XapaKTePHUCTHK Orpaxia-
IOIIAX KOHCTPYKIIMMA, a MpPH UIUTEJIBHONA BKCIUIyaTalliU — K pa3pyiie-
HHIO CTEH.

Bonbiioe 4HuCIIO Ae(EKTOB BO3HHUKAET B CBSI3H C HEYIOBJIETBOPH-
TeJIbHBIM KAa4YeCTBOM BHINIOJIHEHHSI OETOHHEBIX U KaMCHHBIX paboT npu
OTPMUATEJILHBIX TEMIIEpaTypaX, a TAKXKE INPUMEHEHHEM HEKAa4YeCTBEH-
HOTO pacTBopa MM OETOHA.

HekayectBeHHBIN pacTBop (O6€TOH) He 00magacT CHOCOOHOCTHBIO
TBEPAETh HAa MOPO3€, ero MNpoYHOCTb MOXeT oka3arbcsa Ha 30—50%
HUXeE TPOeKTHOM. Tako# pacTBop (6€TOH), UMest GOJee PLIXIIYIO CTPYK-
TYPY, NP OTTAUBAHWM BIUTHLIBACT TAJIYIO BOJY, a TIPY MOBTOPHBIX 3a-
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Mep3aHuax paspuixiisieTcsa. 110BTOpeHHe NUKIIOB OTTAUBAaHUS U 3aMOpa-
KMBAHUSA OKa3blBAa€T HEraTUBHOE [CICTBHE Ha pacTBOP B KialKe.

OrrauBaHMe pacTBopa (0CTOHA) B 3MAHUAX M COOPYXECHUSX NPOMC-
XOIMT HEpPAaBHOMEpHO. bojiee MHTEHCHMBHO IPOYHOCTH HAPACTAET B
KOHCTPYKIUHUAX, OOpallleHHbIX Ha I0OXHYIO CTOpPOHY. BHYTpeHHHME mone-
pE€YHBIE M NPOJOJBHBIE CT€Hbl OTOIPEBAIOTCS HAMHOIO MemjieHHee. B
MOABAILHBIX MMOMEIWEHHUAX OTOIPEB U HAOOP NMPOYHOCTH PacTBOpA MpO-
UCXOIMT 3HAYMTEJILHO MO3[HEe, MOCAE MOJTHOIO OTTAUBAHUS HA3EMHBIX
yacteil 3gaHus. [IpM Mcnonb30BaHMM HEKAYeCTBEHHOIO pacrBopa (bOe-
TOHA) U TpPH 3arpyKeHHOH KOHCTPYKLMHM CT€H, HE JOCTUTUIEH NOCTa-
TOYHOM NPOYHOCTH, 00pa3yrOTCs TPEUIMHBI, pacrnojaraiouivecs BIOJb
HarpaBJIeHUA IPWIOXEHHBIX CWiI. OOHOCTOPOHHEEC MHTEHCUBHOE OTTaH-
BaHME KUPNMUYHOM KIaAKH, BO3BEIACHHOM CIIOCOOOM 3aMOpaXHUBaHM4,
IIPUBOJAMT K BBIITYYHMBAHMIO CTEH, & B OTHENbHBIX CJIy4asX [IPH CMOHTH-
POBAHHBLIX IIEPEKPBITUAX K MX OOPYIICHUIO.

COopHOE MHIYCTPHAILHOE CTPOHMTENLCTBO TpeOyeT CTPOroro co-
OMIOAEHUA TEXHOJIOFMHM BO3BEHCHUA. Jaxe He3HAYMTENBHLIE OTKIIOHE-
HHUSI TIpU MOHTaXe COOpHBIX 2JEMEHTOB IO 3TaXaM CYMMApHO IIpH-
BOMSIT K OOJBIHUM CMEIUCHUAM 3JIEMEHTOB II0 CpPaBHEHHUIO C HX
IIPOCKTHLIM TIOJIOXECHHUEM.

OcoGeHHO OMacHbBI CMEUIeHHUS IO BEpTUKATH. MOHTaXHbIE OTKIIO-
HEHUS BBI3LIBAIOT YTOJIICHHE WIM YMEHBbIICHHUE IIMPHUHLI IIIBOB, Ha-
PYLIEHHE CTBIKOBOYHBLIX Y3JIOB. JTO TNPUBOIMT K CHHXEHHIO 3araca
IIPOYHOCTH KOHCTPYKIUMHA, K YXYAIICHUIO TEXHUYECKUX MU IKCIUIyaTa-
IIMOHHBIX KaveCcTB 3JaHUM — NPOMEP3AHHUIO CTEH B y3jlaxX, IpoayBa-
HHUIO LIBOB, NPOHMKHOBEHHUIO Bjaaryd. IlocTosiHHOE YBJIaXHEHUE CTEH
M Y3JIOB BBI3BIBACT KOPPO3HK METALIMYECKMX 3aKJAOHBIX OCTANICH.
HenpaBuwisHOE yTeIUIeHUE Y3J0B WIM IMOJHOE OTCYTCTBHE €r0 BENET K
IIPOMEP3aHUI0 CTEH WM KOHACHCALUHWM BOISIHOIO I1apa.

MHoro aepexToB BO3HUKAET BCJIEACTBUE HCTIONL30OBAHUA MPU MOH-
TAXe IMOBPEXICHHBIX JIEMCHTOB WM CO 3HAYUTEJIBHBIMH pa3MEPHBIMH
OTKJIOHEHUAMH. Cepbe3Hoe BIMAHHE Ha IKCIUTyaTaUMOHHbIE Ka4yeCTBa
OKa3blBalOT HEKAYECTBEHHOE BBIIOJTHEHUE KPOBEJIBHBIX PAdOT, OTCYTCT-
BHE NOKPHITUIA OpaHAMay3poOB, NAPANETOB, CAHAPHUKOB, MOAOKOHHUKOB.

Haubonee omacHnl aedekTbl CTE€H, BBUIOXKECHHEIX H3 KUpHOHUya
HHU3KOH MOPO30CTOMKOCTH H MOHMXEHHOU IPOYHOCTH. Takue CTEHHI
HaYWHAKT pa3pyluaThcsa yepe3 2—3 roja M MOIYT JOCTHYbL aBapUMHO-
ro coctosiHusa yepe3d 8—10 aeT 3KCruyatauuH.

HMcronb3oBaHHE HEKAYECTBCHHBIX CTPOUTENBEHBIX MATEPHAIOB IIPH
3aMCHE OTHEJIBHBIX KOHCTPYKTHBHBIX 3JIECMEHTOB B IIPOLIECCE KaIlUTaJlb-
HOI'0 PEMCHTA HWJIM PEKOHCTPYKUMHM 30AHHH NPUBOAUT K APKO BhIpa-
XECHHOM HEOAHOPONHOCTH KOHCTPYKUMH. Tak, npd oOcCleqOBaAaHUHU
KUPITUYHBLIX CTEH YCTAaHOBJIEHO, YTO B psiAe cJy4acB OJHOPOTHOCTDb
KJIQJKHA CTEH, XapakrepuiyeMas KO3(QPHUHUEHTOM OIHOPOAHOCTH, HE
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npessbiniaer 0,2—0,25, B To Bpemd, kak CHull npenycMarpuBaeT Ko-
a¢PpuiineHT oqHopoaHocTH knagku 0,5—0,6. Takass aHu30TpONIMA MO-
>KET BBI3BAThH JIOKAJILHOE IEepeHANPsSIXEHHE MaTepuasa CTEH U HE00XO0-
JIUMOCTh MX YCHJICHUS MU ITIOTHON IEPEKIANKH.

JedeKTsl MOHOJHTHBIX XeNe300€TOHHBIX KOHCTPYKUMH Haubosee
4YACTO BCTPEYAKOTCA B BHMJAEC HEIPABHIBHOTO apMHUPOBAaHHUS, 3aHHXe-
HUS KJjacca O¢TOHa, OOpa30BaHMS PAKOBUH M IYCTOT, HApYIHAIOLIHX
MOHOJIMTHOCTh KOHCTPYKLUHMHA M CHMOKAIOIIMX MX NPOYHOCTHBIE Xapak-
TCPUCTUKHU.

Bonpilioe KOJMMYECTBO ITPOM3BOJACTBEHHBIX OIIMOOK JONYCKAETCS
NpHU TMPOBECACHUM KaINMTAILHO-BOCCTAHOBUTENILHBEIX padoT B CTapbIX
XWUIBIX JOMaxX C JACPEBSIHHBIMH TCPEKPHITUSIMH.

HoBas gpeBeCHHa HOJDKHA OBITH OIPENECICHHOH BJIAXHOCTH U 004-
3aTeJIbHO 00paboTaHa aHTHCENTHKOM. Kak npaBwio, ee JOCTaBIsIOT HA
CTPOMTENBHYIO IUIOIIAAKY C MOBBLIIIEHHONW BIaXHOCTHI. Bo BiIaXHOM
JPEBECHHE HWHTCHCHBHO IMMPOHUCXOIWT pa3BUTHE I0MOBOro rpuda. B
YCJIOBHSIX, CIIOCOOCTBYIOIUMX THUEHUIO, TPHO MOXET LEJIHMKOM pa3py-
LIaTh JEPEBSHHBIC KOHCTPYKIIMM B T€UYCHUE 5—6 MecsuieB (aKTMBHBIN
npoiiecc). B ycnoBusaX, He COCOOBCTBYIOUIUX THUEHHUIO, MPOLECC 3TOT
MOXeT JJIUTHCS B TedeHUue 3—5 neT (MacCUBHBIM npolecc). AKTHBHBIH
WJIM TTACCHUBHBIA ITPOLIECCH 3aBEPIIAIOTCA IIOTEPEH HECYIEH CITOCOOHO-
CTHM KOHCTDYKIIMM, a 3aTéM YACTUYHBEIM JIUOO ITONHBIM OOpylIeHHEM
nepekpbiTHsi. K MaCCHBHOMY pa3pylUeHUIO BHOBb YJIOXEHHOI IpeBecH-
HbI TIPHBOJANT OTCYTCTBHE M3OJSILIMA B MECTaX CONMPSDKEHUS IPEBECHHBI
C METAJJIOM, XE€JI€300€TOHOM, KUPIMUYHONW KIaJKOHM.

IIpy npoBEACHHH KaIMTAAbHOIO PEMOHTAa 4YacTo IEPEBSIHHOE 3a-
MMOJTHEHUE B MEPECKPBITUSAX HAXOAMTCSA B YIOBIETBOPHUTEIILHOM COCTOS-
HHH 32 UCKITIOUEHUEM MECT PACIIONIOXEHUA CAaHY3JIOB, PAKOBHUH, CTOSIKOB
ropsidero M XOJIODHOIO BOAOCHAOXeHHMd. HapyuieHme TteMmeparyp-
HO-BJIAXXHOCTHOTO peXMMa B PEMOHTHPYEMBIX NMOMeELIEHUsIX (OTKIII0UE-
HHE Ha TNPOIAOJDKUTEIIFHOC BpPEMSI OTOIUIEHHSI, OTKPBITHIE OKOHHBIE
IPOEMBbI, OTCYTCTBME KPOBJAH) NMPHBOANUT K 3a00NEBAHHIO JIPEBECHHEl H
€€ MacCUBHOMY pa3pyuieHu10. Hepeaku ciaydyaum oOpyllleHUst NepeKphl-
THK CHycTsl 5—7 JIET mociie 3aBEepILEHUSI PEMOHTHBIX paboT.

He Bcerma npd KanUTAIBHOM PEMOHTE 3JaHUST NPOH3BOIUTCS
100% ocCBMACTENBCTBOBAHUS COXPAHSIEMBIX KOHCTPYKLME NepeKpLITHUH
(HakaTta U OaJIOK); JpeBeCHHa, MOpaXeHHas pa3pylIMTeJIsIMH, He 3a-
MEHSEeTCS Ha HOBYI0. HesHayuTeNbHBIE M3MEHEHUS TEIUIOBIAXHOCT-
HOTO peXMMa IIPUBOIAT K Iepexoay 3aMeICHHOHR a3kl paspylieHHS
APEBECHHBI B AKTHBHYIO.

PacrnipocTpaneHHBIM JeheKTOM IMPU PEMOHTHBIX paboTax SABISAETCS
IpOOMBKA HOBBIX MPOCMOB B KUPIIUYHBLIX CTeHaX ©6e3 rpelBapUTeE)Ib-
HOI TOABOJAKM TIIEPEMBIYEK, YTO BBI3BIBAET MECTHBHIE AcOopMallMH
KMPINHUYHOM KJIAAKM B HauboOJyiee HArpyXeHHBIX 30Hax.
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HecoONMWAeHUE MNPOEKTHLIX PEIUEHUH ONUMPAHUA BHOBbL YIOXEH-
HbIX METAJUIMYECKHMX OanokK, IPOrOHOB JUOO XEJE300€TOHHBIX IUIHUT
IEPEKPHITHH HA CYINECTBYIOIIME KUPIMYHBIE CTEHBI (OTCYTCTBHME IO/I-
KJIAJHBIX METAUTMYECKHX TIACTHH, aHKepOB, HeQOoCTaToyHasl 3ajesKa
B KMPIIMYHYIO KJaJKy) NMPUBOASAT K MECTHOMY pa3pylleHHIO KJIagKu
(TpElLMHBI B KHMPIIMYHOH KJaAKe B OIOPHOM 4acTH). OTCyTCcTBHE
YTCIUIEHUSA TOPLIOB METALIHYECKHMX OaTOK, MPOTOHOB, XE€Je300€TOH-
HBbIX IUIMT IIPY HE3HAYUTENABbHOW TOJIUMHE KUPHUWUYHOM KJIAAKH BbI3bI-
BaeT INpoMep3aHHe CTeH M KOHCTPYKUHMH, O YEM MOXeT CBUIECTEJIb-
CTBOBAaThL OOpa30BaHME B MPEANOTONOYUHON 30HE TEMHBLIX IMATEH B
3UMHHUHA ITEPHOJT BPEMEHHU.

Tenoe YepAadyHoOe MPOCTPAHCTBO CO3JAET YCIOBHS IS 0Opa3oBa-
HHS1 HaJICOM M COCYJIEK Ha KAPHU3HBIX CBECax KPOBJHU, YTO IPUBOIMUT
K YCKOPEHHOMY PpPa3pylIeHHIO0 KPOBEJIBHOIO NMOKPBITHS, 3aMayHBaHHIO
KOHCTPYKUMMN 4epaadyHOro MepekpbiTUS M YXYALICHHUIO YCJAOBHH IIpO-
KUBAHMS HAa BEPXHHUX STaxax.

B navane 40-x rr. mpouuioro croiersi B MoOcKBe IIHPOKOE MpH-
MEHECHHE MOJMYYHIIM MEJIKOPa3MEPHEIE KOPLITOOOpa3Hbie Xene300€ToH-
Hbic TWIMTH THa IIPT. HesHaunTenbHBii BEC MO3BONSN IIPOM3BOAUTD
MX MOHTaX C MCIIOJNIB30BaHHEM CPEACTB MANOM MexaHuW3aluh. Kak
MpaBUIO, 3TH IJMUTH YyKiadblBald HA HMXXHIOK IIOJKY MeETaUIMyec-
Kux banok. Ilocne MOHTaXa IOBEPXHOCTh ITJIMT OIUTYKAaTYpHBAJach.
OTCcyTCTBHE «IMOAPE3KH» HA OMOPHON YacTU IJIMTHI IPUBENO K YBEAH-
YEHUIO HITYKATYPHOIrO CJIOA TOTOJNIOYHOM MOBEPXHOCTH. OWITYKaTypH-
BaHHUE NPOU3BOAWIOCH 6€3 HCIOJNB30BAHUA CETKHM, YTO NPHUBEJIO K IMO-
ABJICHUIO 3HAYUTEJPHBIX TPEUIMH B LITYKATYPHOM Cl0o€, H, KakK
CJENCTBHE, K ero oopymeHH1o. B 1970-x rc KOHCTpYKiLMS paccMaTpH-
BacMBIX TJIAT ObUIA YCOBEPIIEHCTBOBAHA, YTO B 3HAYMUTENLHOH CTerie-
HH YMEHBUIMJIO B HUX NMOABJCHHME M Ppa3BUTHE TPECILHH.

B 3maHusiX, rOe Ha NPOTSLDKCHUM INPONOLXKHTEALHOTO BpPEeMEHM
MPOBOAWINHCE PEMOHTHBLIE pPabOTHI MNPH OTKIIOYEHHOM OTOIMJVICHHUH,
MOCNE CAAYM €ro B IKCIUIYATALUMIO HEPENKO IUTYKATYPHBIA CIOH CTEH
MepBOr0 U BTOPOro 3TaXed HAYMHaeT «LUBECTH». OTCYTCIBHE OTOILIE-
HUSA DPE3KO HM3MECHSCT TEIUIOBJIAXHOCTHBI pEXHMM BHYTPU 3AaHMS,
KMPITUYHBIE CTeHBI HACHINIAIOTCSA H30BITOYHOM Biaroi. B Mecrax Ho-
BOIO IUTYKATYDHOIO CJIOS 3aTPYAHEH CBOOONHBIA BBEIXON BJAarH M3
KHPpNHUYHOMA KJIAIKHM. Brnara, KOHLEHTPHPYACHL B 30HAX, HNPHOIMKECH-
HBIX K HOBOM IUTYKATYpKE, BbI3bIBAcT 3HAYUTEIBbHOE MEPECYBIAKHECHHUE
HITYKATYPHOTO CJIOs,

HexauecTBeHHas1 3azejika OTBEPCTHH BXOHa B 3JaHHE KOMMYHMKA-
UK HE NMPEefOXPaHsCT OT MPOHUKHOBEHUS NOBEPXHOCTHBIX BOO B LO-
KOJIBHBIA ¥ IOABAJBbHBIA 3TAXMH.

CHCTEMATHYECKHE IMPOTEYKH [I0CHE TMPOBEACHHUA KANMTAIbHOIO
PEMOHTA B MECTAaX PAaCIOJIOXEHMS CaHYy3JIOB IPOUCXOAAT M3-3a He-
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[MPpaBHJIBHOI'O YCTPOHMUCTBA TMAPOUIONALIMUA — 3aBCACHHUEM THAPOU3OIA-
LIMOHHOIO KOBpa Ha CTCHBI ¥ NEPETrOpoOJKH HA BBICOTY MeHee 15 cM.

HecobnoneHne TeXHUYECKHUX YKa3aHWH Ha IPOH3BOACTBO M IIPH-
eMKY KPOBEJIbHBIX padOT U3 JIMCTOBOM CTaIM MPUBOAMUT KaK K CHCTEMa-
THYECKHUM T[IPpOTEYKaM, KOTOpbIe CO3HaioT OOoMNblliMe HeynoocTBa IS
MPOXHUBAKOWMX, TAK M K 3aMauyMBAaHUIO YTCIUIUTENSI, BCJIENCTBHE YETO
ero TETUIOTEXHHUYECKHUE XAPAKTEPUCTUKHM yxyaumawrcs. Hporeyku Kpo-
BEJILHOI'O MOKPBITUS IPH ACPEBAHHOM 4YEpAAYHOM TNEPEKPHITUH BBI3bI-
BAIOT 3a00JICBAaHUE JIPEBECHHBI H €€ ITacCUBHOE pa3pyllieHue. Haubosee
pacpoOCTpaHEHHBIE N€GQEKTHl KPOBEJBHOTQ IOKDPBITHA: pa3zKenlo0Ku
(eHOOBbI) BBIIONHEHbLI ¢ ONMHApPHBIM JeXadyuM ¢danplueM; B MecTax
[IPUMBIKaHUS KPOBEJAbHOrO NOKPBITUSL K CTeHAM M OpaHIMayspaM Kpasi
He 3aBeAEHBI B 60pO3/bl B KUPNMUYHOM KJIaKe; OOKOBHIE MOBEPXHOCTH
CIIyXOBBIX OKOH U (oOHapel oOLIMBAIOTCS, a JUCTHI He COeOUHAIOTCS
MeXIy Cco00M ¢danblilaMM; B MECTaX NPUMBIKAHUA KDOBIM K TpyOam
MOCHEAHsIA HE 3amyuleHa B BbUIPY TPYO; 3aHMXEHA BBICOTA HACTEHHBIX
KeJIOOOB; B MECTaX CTHIKOBKM KAapTHMH MO IIMPUHE HE NpeaycCMOTPEHa
obpelIeTUHA, OTCYTCTBYIOLIME YCTPOMCTBA UIA CTPAXOBOYHOM BEPEBKM
He obecrneuuBaloT 6e30MaCHOCTh IKCIUTyaTallMd KpOBJIH.

2.3.5. PuanyeckMi M3HOC U €CTECTBEHHOE CTapeHue

C nepBbIX OHEM HJKCIUIyaTalMHd BCE 3JEMEHTHI Y KOHCTPYKLHMM
3IaHUHA KU3MEHSIOTCSI, NMOCTENEHHO CHH)XKasg CBOM NPOYHOCTHBHIE Kayde-
CTBA. OTU MU3MEHEHMsl MPOMUCXONST IO BO3ZEHCTBHEM MHOTUX (DU3H-
KO-MEXAHUYECKUX M XUMHYECKUX (pakTopoB. K HMM OTHOCATCS HEOoI-
HOPOOHOCTH MATEPUANIOB, TOBBIIICHME HaNpsKECHUMH, NpMBOIAIINE K
MHUKpPOpPAa3pblBaM B MarepHale, MOICPEMEHHOE YBIAaXHEHUE M BBICY-~
LIMBAaHHUE, IEPUOAWYECKME 3aMOpPaXUBaHUSA M OTTAMBAHUA, pe3KHE
nepernagbl TEMIEPATyp, BO3ACUCTBHE COJEH M KHUCJIOT, BHIlEIaYyHBa-
HUE, KOPpPO3HA METalla, 3arHUBAaHUE HPEBECUHBI, MCTHpaHHE KOHCT-
PYKUMA M T. 1. JIPDOMCXOAAT NOCTENEHHBIE U3MEHEHUS] CTPYKTYpPbl M
CBOMCTB MaTECpPHAJIOB.

B 3naHuax, skcruryatupyromuxcs 6onee 40 ner, npu aepeBAHHBIX
[IEPEKPBITHSAX M JEPEBSIHHBIX INEpPEropoikax HaOIogaeTrcss B IUTYKa-
I'YDHOM CJIO€ MO NMOTOJOYHON MOBEPXHOCTH U B MEPEropoliKax B Mec-
rax NPUMBIKAHUA K TMOJY U TOTOJIKY 3HAYUTEILHOE KOJHYECTBO TpE-
[IIMH, & B HEKOTOPHIX MECTAaX OTCJIOCHHE IITYKATYPHOTO CJIof. BTO
siIBJICHHUE O0yC/IaBNUBaeTCA. BHIpAOOTKOM IITYKATYPHBIM CJIOEM HOpMa-
TMBHOTO CPOKa 3KCIUTyaTalliH; 3BIOKOCTBIO MOJIOB, JTUOO CBEpXHOpDMa-
'MBHBIMM TNporubamMu OajloK IepeKpBITHH, a TakXe 3HaYUTeIbHBIM
CIOEM INTYKATYDKH.

JlepeBsiHHBIE BATKU MEXIYITAKHBIX NEPEeKPLITH, U OCOOEHHO Yep-
N1a4YHOT'O MEPEKPBITUSA, paboTalolMe INpOoNOIXUTENAbLHOe BpeMs (bHonee
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SU JIeT) B NEpeEMEHHOM TEMMNEpPAaTyYPHO-BIAXHOCTHOM peXHUME, paccia-
MBAIOTCA B NMPOJAOJBHOM HAIPaBACHUH, YTO MPUBOAUT K CHYIKEHUIO HUX
HECYIIEH CITOCOOHOCTH.

JlolaTele monbl NpH 3KCIIyaTauuy 6osnee 40 ner B 30HaX MHTEH-
CHBHOW 3KcOAyaTtauud (Mecta OOHIEro fI0b30BAHUA) OBLIBAIOT B 3HA-
YUTEJILHOM CTEIIEHHU IOBPEXICHbI, MO3TOMY 3TO BJIEYET 3a CODOM IO-
TEPK KOHCTPYKTUBHOH HANEXXHOCTH M 3CTETUYHOCTH.

MeTannoKOHCTPYKIUM B NpOLIECCEe CTAPEHMSI YKOPAYMBAXOTCS IIPH
OOHOBPEMEHHOM CHMXEHHMH IJIACTHYHOCTH M BS3KOCTH U MOBBINIEC-
HUK XpYNKOCTH. C TeYEHHMEM BPEMEHH M3 IEPEHACHILICHHOH TBEpIOH
Cpeabl BBIACIAECTCS M30BITOYHBIM KOMIIOHEHT B BHIE MeEJbYaMIlIMX 4Ya-
CTUL. B ManoyrnepomucThiX CTansX BCJIEACTBHE IIPOLECCOB KapOOHM-
3aUMU OoOpa3yeTcsl pXaBYMHA, KOTOpas, YBEIMYUBAS B LEIOM OOBEM
KOHCTPYKLIMH, yMeHblllaeT pabodyee cedeHUe zjeMeHTa. B pesyaksrate
COKpallaeTCs IUIOIIAAKd TEKYy4eCTH H, XOTH YIIPYrHe CBOMCTBA CTalu
NOBBIIIAIOTCS, 3HAYMTEJIBHO YMEHBIUACTCI €€ YIIMHEHWE W, TAKUM
00pa3oM, YBEJIHYMBAETCA XPYIKOCTD.

Bce crpoutenbHble MaTepMaibl U KOHCTPYKIIMM IIOCTEIEHHO pas-
pyLIAIOTCA 1104 BO3OECHCTBHEM BHEIIHUX (PAKTOPOB. MEXAHUYECKHX,
dH3MYECKHX, OHOJIOTMUeCKHUX, XMMHYeCKHMX M Ap. IIpoueccei, pa3py-
LIAIOUIME CTPOUTENIbHbIE MAaTEPHANIbI BCACACTBME BHEIIHETO BO3ACHCT-
BHs, Ha3BIBAIOTCS 3pO3UEil M KOppO3HueH.

3po3usi — MpOUECC pa3MbiBa BOJOH, HCTUPAHHUE ITECKOM WIH IBUIBIO
ITOBEPXHOCTH KOHCTPYKIIMH H CTPOMTENbHBIX TPYHTOB. (Pa3MmbIB 10-
BEPXHOCTH KPOBJIM M CT€H CTeKalolled BOAOH, UCTHpaHHe ¢dacanos
30aHUN NMECKOM WIHM HbUIBI. HaubGonbliyio ONMacHOCTb IIPEACTABISET
3PO3HOHHOE BO3AEHCTBUE IPYHTOBLIX BOX HAa OCHOBAHME ITOJ 30AHMSL. )

Koppo3ust — npouecc pas3pylieHUAsT CTPOUTENBHBIX MAaTepUaIOB
BCJICACTBHE BO3NCHCTBUA (PH3UKO-XMMHYECKHMX sBJAeHUU. CTpOUTENIb-
HBIE MaTepUaibl U KOHCTPYKHMH IOIBEPXCHEI KOPPO3MHM HAa BO3IyXE,
MOL BONOW M B IrpyHTE. B 3aBUCHMOCTH OT 3TOrO BO3HHUKAIOT PAa3HBIE
BUABl KOPpPO3UH.

Ha mosepxXxHOCTY NPHUYHMHOH KOPPO3HMM SBIACTCA MPOHUKHOBCHUE
B IIOpPbl ¥ THUIPOCKOINHYECKHE TPEIIMHBLI CTPOUTENBHBIX KOHCTPYKIMIA
BOISIHOTO Tapa.

[Ipn konebaHUsAX TeMIlepaTyphl OT ILUTIOCOBOM OO MHMHYCOBOM BOIA
B IIOpax 3aMep3aeT, pas3pyllast CTPYKTYpY Martepuana. PacTtsophl co-
JIEM, HaXoAALIYecs Ha IOBEPXHOCTH KOHCTPYKLIMM, NPOHUKAIOT B IO-
pPbl ¥ TPEUIMHBI. BeaeacTBHE MCHAPEHUS BOIABLI COJIb KPUCTAJUTU3YETCH,
NEHUCTBYS Ha CTPYKTYpPY MatepHana MOJ0OHO 3aMep3lUeid BOAE, YUTO
[IPUBOAUT K PAa3pyUICHHIO KOHCTPYKIIHH.

Pa3pylieHHe HapyXHBIX MOBECPXHOCTEH KHUPIMYHBIX CTEH, HAa3bI-
BA€MOE BLIBETPUBAHHEM, MPOHUCXOIMUT NOJA BIUSHHUEM MHOrUX dakro-
POB: IEPEMECHBI TeMIEepaTyphbl, HACHCTBUSL BETPOB, YEPEHYIOLIHUXCS
VBJIAXHEHUEM M BBICHIXAHUEM, 3aMEpP3aHMEM BOJOBLI B ITOpax. ;
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Apyrou TNMpUYUHOUA pas3pylIeHUsT KOpPpPO3HUEH CTPOMTEIILHBIX Marte-
PHAJIOB SIBISIETCS OKMCJEHME. DTOT MpPOLECC MPOHCXOAUT OOBIYHO B
NPUCYTCTBAHU BOABI M BBHIZBIBACT MOIMOJHMUTEIBHO THAPATALIMIO M YBE-
JIMYeHHe obbeMa MaTepuana.

B BOAHON cpeae Takxe NPOTEKAIOT MPOLECCHl KOPPO3UMM CTpOMTE-
JIBHBIX MaTepHuasioB, INMPUYEM HMX BHI M HMHTEHCHBHOCTb 3aBHUCAT OT
XHMHYECKHX CBOMCTB BOJBbI.

TaxuM 00pa3oM, NS OLIEHKH H ODOECledYeHHUsT HANECKHOCTH IKCII-
JIYaTUPYEMBIX 3NaHUH HEOOXOMHMMBIM SIBNSIETCA 3HAHHE (IIPOTHO3) pe-
cypca BCeX KOHCTPYKUHUH, CpoKa MX ciayx0bl. B o0iieM BHIEe MMEHHO
OHM ONpENensiioT MNEPUOARI U OOBEMBI PEMOHTOB. YCTAHOBACHHLIE
HOpPMaMH CpPOKHM CHIYXOB KOHCTPYKIUMHA SABASIOTCS YCPEIHCHHBIMHU,
PACYETHBIMM CPOKAMM, OOYCJAOBJCHHBIMH (PH3HYECKHUM (TEXHUUYECCKHUM)
M3HOCOM MaTepraia. (PAaKTHYECKHE CPOKM CIYXOBI XapaKTEpHU3YIOTCS
pealbHBIMH YCIOBMSIMU 3KCIUTYaTAllUM BO BPEMEHHOM HMHTEpPBAJIE.

BcneacTBue noTepH KayecTBa MPOHUCXOAMT COOTBETCTBYIOLIAS YTpa-
Ta CTOMMOCTH 3JaHM# M COOpPYXEHHIA.

BenuuvHa @usuueckoeo u3Hoca — 3TO KOJHYECTBEHHAs OlIEHKA
TEXHUYECKOro COCTOSIHHSI, XapakKTepuayionias AoM0 yuiepbda, norepu
MO CPAaBHEHMIO C [1E€PBOHAYAJIbHBIM COCTOSIHUEM TEXHHYECKHX M BKC-
IUTyaTAllMOHHEBIX CBOMCTB KOHCTPYKIIMH 32 NEpHOA 3KCIUTyaTallUH.
Yiiep6 MOXET ObITh BBIpaXe€H TaKXKe B CHUXEHMM I€pBOHAYAJIbHOM
CTOUMOCTH KOHCTPYKUMHA MIM 34aHUS B uenoM. IIpH Takoi OLEHKE
TEXHUYECKOI'0 COCTOSIHHA KOHCTPYKUMH CTAHOBHTCS BO3MOXHO HX
COMOCTABJIECHUE, HECMOTPS Ha pa3iM4YHbIC CBOMCTBA M OCOOCHHOCTH.

Ilpy BBINOJIHEHUH KAIMTAILHOTO PEMOHTA (PU3UYECKUH H3HOC
4aCTHYHO JNHUKBHUIMPYETCs, a NEHCTBUTENbHAs CTOMMOCTL 3[aHHMS YBE-
AMYUBAETCA. B CTpOroM cMBICIE PEMOHTHPOBATLCSA HOJDKHBI TOMBKO
CMECHSIEMbIE KOHCTPYKIUMHM, HOPDMAIbLHBIA CPOK CIYXOBI KOTODBIX MeE-
HEe HOPMATHUBHOIO CpOKa CIHYXObI 3MaHUsI, KOTOPHIA, B CBOIO OYe-
penb, OHpenensieTcsi HOPMATHBHEIMUA CPOKAMHU CIYXOBl OCHOBHBLIX HeE-
CMCHSIEMBIX KOHCTpYKUMHA (pyHIAMEHTbl, CTE€HbI). HecMeHsieMbie
KOHCTPYKUMH N0 (PHU3IMYECKOMY CMBICJY PEMOHTHPOBATLCS HE MOTYT,
M I[POBOOHUMBIE B HHX YKPENUTEIBHBICE pPabOTbl HOCAT BOCCTAHOBH-
TEAbHBIA XapakTep. C 3KOHOMHMYECKOM TOYKH 3pEHHSI HEAOIYCTHMO
OTHECEHHUE BOCCTAHOBHUTENBHBIX pabOT K KaIUTAILHOMY PEMOHTY.
[IpeHeOpeXXeHUE 3TUM IOJOXEHHUEM IPUBOAUT K OIIMOOYHOMY IIpei-
CTaBJICHHIO, OYATO Ha NpPOTAKEHMH CPOKA IKCIIyaTallMM H3HOC BJie-
MEHTOB M 30aHUHI B LICJIOM NOYTH HE YBEJIHMYMBACTCS, a CPOK CIYXOBI
CTAHOBUTCS HEONPERECNAEHHO NPOXO/LKUTENbHBIM, 3aBUCALLUM OT YHMC-
1a PEMOHTHO-BOCCTAHOBHUTEABHBIX LIMKJIOB.

B CBSI3M ¢ HEPaBHOMEPHOCTbIO HM3HOCA OTACJBHBIX 3JIEMEHTOB, MX
PAa3HOIIPOYHOCTBIO, HEOOXOAMMOCTBIO BOCCTAHOBICHHUA 30aHUNA NpH
[MOBPEXIOCHUSAX, HCIOJB30BAHUEM PEMOHTHBIMH IpPEAIIPUATHAMH HO-
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BbIX CTPOMTECJIBHBIX MAaTEPHAJIOB U COBPEMEHHOHU TEXHONOTMH OpPTaHU-
3a1Md paboOT MpPU KaNMTAILHOM PEMOHTE BBINOJIHAIOTCS YaCTHYHO M
BOCCTAHOBHUTE/NbHBIE paboThl, IPH 3TOM IMOBBILUAETCA YPOBEHb HAICXK-
HOCTH, YBEJWYMBACTCS IOJrOBEYHOCTb, BO3pacTaeT CTOMMOCTb. Ilpu
KaIlMTAJILHOM PEMOHTE 3JIaHUH B CMEHSEMbIX KOHCTPYKUHSIX BeCh (bH-
3UYECKMH M3HOC MOXET ObITH YCTPAaHEH, @ B HECMEHSIEMbIX — TOJNBKO
yMeHbUIeH. B Taby. 2.4 npuBeneHbl HAHHLIE O CTOMMOCTH HECMEHSsC-
MBIX 3JIEMEHTOB I KMUPIUYHBIX W NMOJHOCOOPHBIX 3MaHUM.

Tabnuua 2.4. CTouMoCTs HeCMEHAEMBX 3JJeMEHTOB 3NaHHi

Hons obuie#t crommocti, %
KoHcrpyxuuu B Knpnl-[lll;l:::( T;g;:{;ﬂx cTapoi B NONHOCGOPHBIX IAHHMAX
QOyHaameHTs S z
CreHnl 335 30
JlecTHHUBE 2 2
IlepexpbiTHs - 1
Kpbiiu - 3
Hroro: 42 >3

B 0oCHOBY HOpDMATHBHBIX JOKYMEHTOB MO ONpenciAcHHIO BEITHYHHBI
PH3UYECKOTO U3HOCA IOJTOXEHBI 3aKOHOMEPHOCTH COOTHOIIEHUS PU-
3M4YeCKOro M3HOCAa U CTOMMOCTH OOBEKTHBHO HEOOXOAHMOI0 PeMOHTA
Ha MpeoNoJeHHE 3TOro M3aHoca (BoccraHomieHme). [Ipenrmonaraercs,
41O (PU3HYECKHH HM3HOC 3[JaHUA ¢ roJaMH yBeIHMYHUBaercsa (puc. 2.2J).
DaxKTHYEeCKH Xe B Pe3yibTaTe KANIMTAJIBHOIO M TEKVIIEro PEMOHTOB
TEMIIBI pocTa (PU3NYECKOTO H3HOCA CHHXAIOTCA.

H3noc, %

70 ,
60 .
50 .

40 A
5 =
20 -
10 |- A—2

”
£t

10 20 30 40 50 60 70 80 90 T, rox

Puc. 2.25. U3meHenne PH3IHYECKOrO H3HOCA XWIbIX 3HaHHIH:
1 — no nanumm C.K. banamosa; 2 — $akTHYECKHE AaHHEIC
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- AHanu3 obcnenosanuu 3gaHmit B Mockse M Apyrux ropogax Poc-
CHHN TIOKa3bIBAE€T, YTO M3HOC KaK 3JaHHH B LIEJIOM, TaK M OTIEILHBIX
€ro 3JEMCHTOB, MPOUCXOMUT HaubOoNIee HHTCHCHBHO B IIEPBHIA MMEpHU-
on 3kcruryatauuu (20—30 Jer) 1 mocne 90—100 ner

Pu3nyecknit U3HOC KOHCTPYKLUMHM M 3JEMEHTOB B YKDYITHEHHBIX
MOKA3ATENSX M XapaKTePUCTUKA €ro COCTOSSHUAA NpUuBedcHb! B 1abn. 2.5.

Ta6anuuma 2.5, On3udeckHit H3HOC KOHCTPYKUMEA M 3JEMEHTOR 3JAHMK

IIpuMmepHast CTOMMOCTB

Duspue- Ouenka KaNUTAIBHOIO PEMOHTA
aAKTEPUCTUKA TEXH KOro
CKHH TEXHHYIECKOTO O6wan xap p'rgl;mm wec B BOCCTAHOBHTENLHOH

H3Hoc, % COCTOAHUSA CTOMMOCTH KOHCTPYK-
THBHBIX 3JICMCHTOB, %

0—20 Xopoiuee IloBpexnenuit ¥ apedopmauuit o 10
HeT. HMMeloTcs otaenbHBE YyCTpa-
HAEGMbIC TIpH TEKYWIEM pPEMOHTE
Menkue JedeKTobl, He BIMIIOUIHE
Ha 3KCIUIyaTALHKD KOHCTPYKTUB-
HOrO 3JieMeHTa. KanuTanbHbLIl pe-
MOHT MOXeT TPOU3BOIHTBLCS JHIUE
Ha OTHENBHBIX YJaCTKaX, MMEIOLLMX
OTHOCHTENTBHO TOBLINCHHBIA W3-
HOC

21—40 VnornerBopsi- | KOHCTPYKTHBHBIE 3lE€MEHTHl B 15--30
TEJIbHOE LIEJIOM NPUIOOHBI ANA 3KCIUTyara-
UMH, HO TpebyroT HEKOTOPOro Ka-
OHTAIBHOTO PEeMOHTa, KOTOPLIH
Haubonee uenecoobpascH MMEHHO
Ha JaHHOW CTaIuM

41—60 Heynornerso- | Oxcruryarauusi KOHCTPYKTHBHBIX 40—80
PHTEIIBHOE NMEMEHTOB BO3MOXHA JIMIUL TIpH
YCJIOBHH 3HAYHMTEJIbHOIO KarMTAlb-
HOrO PEMOHTA

61—80 I'toxoe CocTosiHHE HECYLUMX KOHCTPYK- 90—120
THBHBIX 3JICMEHTOB 2aBapMifHOe, a
HEHECVYIIUX — BecbMa BeTXoe. Or-
pAaHHYEHHOE BBITIOJIHCHHE KOHCT-
PYKTUBHLIMM DJEMEHTAMU CBOMX
QyHKIHA BO3IMOXHO JAYIIbL IO
NMPOBEAEHUK OXPaHHBIX MEPONPUA-
THH WIM TIONHOM CMEHBI XOHCT-
PYKTUBHOI'O 3JIEMEHTA

Ha passurue duznyeckoro usHoca BIUAECT UENBIN pAl dhakTopoB.
CTenieHb BIUSTHUA HEKOTOPHIX M3 HUX IPUBEICHA HUXE B BHAE KO-
3PPULIHEHTOB 3HAYUMOCTH:

HeHucmonb30BaHUE XWIOTO 3IAHUS C OTKITIOYEHUEM BCEX
BMJIOB MHXEHEPHOIO OJIATOYCTPOMCTBA. ..uumeuiiieirairaririreieeeacaaraeresssnenansnens 43

OO6beM M XapaKTep KaNUTAILHOIO PEMOHTA......coviiirriereiarnncnannens weersieinnnas 14
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T1ePHOIBI DKCTUTYATALIMM. .....uveveeunveennsemnreeernrererrasesnrsereessensmsnmensessensaesnnssmanen 3,2

YpPOBEHD COOEPKAHUSA M TEKYILETO PEMOHTA. . e.evvvvnrvvrreinrnnsererrerereeneereniaeens 3,1
CanuTapHO-rurueHHYeckue (HhaxkTopsl (MHCOISILMS M a3PaALHUSA)....ccccuveeenen. 2,5
KayecTBo paboT NPH KATMUTATIBHOM PEMOHTE . .ceueueiiiieiiieniiinreerennseonranceennns 1,9
KayecTBo paboT NMPHU COOPYKEHMHU BHAHHA....ouuuumeuurennneeeeerminreaeeeceaesrssenes 1,4
G2 7:V:¢ & (0 v ¢ 30NN TOUPO ORI 1,4
QB 0307 1070):) MY 120 ¢ SN UP PPN 1,2
TTIOTHOCTD BACEIEHMSM. .. ..uuieenireeieeieeaeierseeseeeeaeeeaesnnatnse e eensaeeeeeessbsentnsnannsan 1,1

®DuU3nYecKUil M3HOC KOHCTPYKHMH M 3JaHUI CBSI3aH CO CTApEHUEM
MaTecpuaioB. MHTEHCHBHOCTh TAKOTO CTAPCHHS pa3nHyYyHa BO BPEMEHH.

KpoMe BpeMEHHOro (€CTECTBEHHOIrO) M3HOCA, HA KOHCTPYKUMH 3[a-
HUMA BIMAIOT M JPYrU€ BUABI MAaTePUAJBHOIO M3HOCA. MEXAHWYECKHUH,
UCTHPAHHUE; YCTAIOCTHBIN IIPU ITOBTOPHBIX 3HAKOMNEPEMEHHBIX HArpys-
Kax (TeMImepaTypHBI€, BETPOBBIE); KOPPO3UsI METAIHYECKUX NETANICH,
KOHCTPYKUHH M 3JIEMEHTOB, 3pO3Usi, BHIBETPUBAHME KAMECHHBIX U Oe-
TOHHBIX KOHCTPYKLMil; THUEHHUE APEBECHHBI, IIOpAXEHHE €€ rpubaMH H
XYKAMU-TOYWIbIIHKAMHA, MexaHU3M U UHTCHCUBHOCTH JEMCTBUS 3THUX
MpoueccoB pa3NMNyHbl. Kaxaplit U3 HUX B OTACJIIBHOCTH WIK B COBOKYII-
HOCTH BEAET K IOCTCIICHHOH yTpare NPOYHOCTHBLIX U 3KCIUTyaTallHOH-
HBbIX KA4YECTB KOHCTPYKLMH, 2JIEMEHTOB U 3HAaHUH B LIECJIOM.

Haubonee pacnpocTpaHeHHBIMM METOJAMM OLUEHKHU (PU3UIECKOro
(MaTepHAIBLHOI0) M3HOCA SABJSIOTCS: a) ONPEAEcIeHME M3HOCA MO HOp-
MAaTUBHBIM cpoKaM ciyx0pl (obpatHast 3amaya); ©) obchenoBaHUe
(haKTHUECKOr0 COCTOSIHUSI OOBEKTAa B LEIOM HJIM €ro BAXHEHUINAX
KOHCTPYKTHBHBIX 3JIEMEHTOB (4acTeil, y3/I0B); B) ONpEUCICHHE HU3HOCA
N0 O0BEMY BBINOJHEHHBIX PEMOHTHBIX paldOT IS BOCCTAaHOBJICHUS
KOHCTPYKIIMH. BaxXHOCThL 00CAeIOBAaHUS U YTOYHEHHUS] pacyera BEJIH-
YUHBI (PHU3UYECKOTO KH3HOCA OMNpEIEaAeTCS TEM, YTO CPOKH, OOBEMBI U
BHIbl PEMOHTA HA3HA4YalTCd B 3aBUCUMOCTH OT (PU3HYECKOro H3HOCA
KOHCTPYKLUHM# M 37aHUH B LEJIOM.

2.3.6. MNospexpgeHna n aedekrbl, CBA3aHHbIE
C HeyAOBRNEeTBOPUTENIbLHOU 3KcnnyaTtauuven

Hapnexaniass sKcriyatauus XWIbIX JOMOB obecrieyuBaeTr Oe3asa-
pHHHOE CONECPXAHME JKMJIHUIIHONO (POHAA, SKCIUIyaTalMi0 KOHCTPYK-
TUBHBIX 3NIEMEHTOB 30aHUs W MHXEHEPHOro oOOpYyIOBaHHUS B Ipele-
Jlax YCTAHOBJICHHBIX MMHHMAJIbLHBIX CPOKOB 3KCIUIyaTallMH, CO31aeT
yCJIOBHUSL U1l 06€30TKa3Hoi paboThl KOHCTPYKUMH W HMHXEHEPHOIO
000OpYyIOBaAHHUA.

TexHHYecKas] 3KCIUTyaTalus BKIIIOYAET B ceOSA: IMOCTOAHHBIA YyXOI
32 KOHCTPYKUMUSIMH M OOOpPYHOBAHHMEM; IIEPHOJHUYECKHE OCMOTPHI H

132



OLIEHKY TEXHUUYECKOI0 COCTOSIHUS; MPOPUIAKTHYECKHH H BOCCTAHOBH-
TENBHBIA PEMOHTLI.

Haubonee cinoXHB! MPU 3KCIUIyaTalMHU 30aHUA OLEHKHA TEeXHHYEC-
CKOTO COCTOSSHMSI KOHCTPYKLMH M HHXEHEPHOTO O0OpYynOBaHMS,
onpeacneHue I'paHHL] peMOHTHBLIX pa6or. HapymeHnue pexuma HauOO-
Jiee OTACHO BIMAET HA COCTOSIHME HECYHIMX KOHCTPYKUMil. Hapyie-
HUS pEXMMa JKCIUIyaTalMM OKa3blBAaIOT CEpPbE3HOE BIMSHHE Ha YCKO-
PECHUE HM3HOCA, CHUXEHUE HAUCKHOCTH M HOATOBEYHOCTH 3HaAHUS.

HapywieHne KoOHcepBaunn KOHCTPYKTUBHBIX 3/1€MEHTOB

KoHcepBaumsi BCEX KOHCTPYKTHMBHBIX 3JIEMCHTOB, HpEIOXpPAHSIO-
Hiasg KX OT arMoC(hepHBIX OCAAKOB, SBISCTCS OCHOBHBIM YCIOBHEM
[PaBUJIBHOM 3KCIUIyaTallMM M COACpXaHWs 3JaHUA B HaUlexXallleM
TEXHUYECKOM COCTOSIHUHK. JI10060€ MNOBpEXICHUE IIEMEHTOB, IPEHO-
XpaHAOIIUX 30aHUST OT aTMOC(HEPHBIX OCAOKOB, SABISETCS YIpOXaro-
UM MO CBOUM TIOCHENCTBUSAM. TaK, BOJA WJIM CHEI, IPOHHUKAasl [1aXe
yepe3 HeOONbIIHE TPEIIWHBI WU IIEJIH, paclIUpsieT MX M CTAHOBUTCS
NPUYHUHOA BO3ZHHUKHOBEHUS 3PO3HOHHBIX M KOPPO3HOHHBIX IIpOilec-
COB, a TaKXe CO31acT OMaronpusiTHYK cpelay UIA IIOABJIEHUS M pac-
MPOCTPaHEHUs! B ACPEBHHBIX KOHCTPYKUHMAX NTOMOBBIX IPHOOB M IUIE-
CEHM, B METAUIOKOHCTPYKUMSIX — KOPPO3UH.

KpoMe IpyHTOBOHM M TMOBEPXHOCTHOH BOJA MNOABASIETCS B KOHCT-
PYKIHUAX BCHCACTBUE TUIPOCKONMMYECKOrO paclpOCTPAHEHUS [MTOAHM-
MalIlEeiCs BBEPX BJIary.

KamwiisipHas Bojga pacnpocTpaHsieTcsl JIydeBUIHO (MOJOOHO Tem-
Jy) BOIIPEKH CHJIE TATOTEHMs M MOXET IONHUMATHCS HA BBICOTY
1—2 M H BbIIIE.

Turpockonuyeckas Bjara COIEPXMUTCSI BO BCEX IOPHUCTBIX CTPOM-
TEJILHBIX MaTepuanax (KMprnwy, OeTOH, MOPUCTBHIA KaMeHb). Pacnpo-
CTPaHSAETCS OHAa MEUIEHHO, HO NOCTOssHHO. OCHOBHAasl MNpUYUHA I10-
ABJIEHUSA THUIPOCKOMHUYECKONA BJIard — HAPYLIEHUE BEPTUKAILHOU H
TOPU3OHTAIBHON TUAPOU3ONAUMM, pa3pylleHHUE IMITYKATYpHOro CJOs
WIM OOJIMUOBOYHOW IUTMUTKHU IIOKOJIBHOW 4YacTU 30aHHUS, OTCYTCTBHE
nM00 YaCTHYHOE pa3pyLIEHHME OTMOCTKM BOKpPYI 3[aHUs, HapylLIcHHE
TMOPOU3ONISLUAN IMOJNOB OAJIKOHOB, JIOMXHH, OTCYTCTBHE METALINYEC-
KOTO OKDPBITHS ITOJOKOHHMKOB, BBICTYINAKOIIMAX 3a TUIOCKOCTH hacana
NOSICOB, U T. I.

Hapywerune rteMneparypHO-B/IaXHOCTHOIO Pexnma
B rioMeujeHusix

OCHOBHOIi TNPUYMHON MUTpPALMH BNard B 3KCIUIYaTHPYEMBIX I10-
MEIUECHUSIX C NMOBBILICHHOMK BJIAXHOCTBIO SIBJISIETCA HEYHOBAETBOPUTE-
neHadaA paboTa BEHTWISIUMHU. BceiaeacTtBue 3TOro NPOMCXOIUT oOpa3oBa-
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HHC CBCDXHOPDMATHBHOHM BJIAXHOCTH C BO3ZHHUKHOBCHHCM KOHACHCATA
Ha TMOBEPXHOCTH HApYXHBIX KHUPIIMYHBIX CcTeH. Kiaaka mnoasepraercs
MECTHOMY YBJAXHCHMIO. YBIaXHEHHBIE YYACTKHM paldOTalOT B MEHEE
OJIaronpUATHHIX YCIOBHUSIX, Y€M BCS OCTaJbHasl KIaAKa. OTO NPUBOAUT
K 3HAYUTECJABHOMY CHMXEHHUIO TEIUIOM3OJSIMOHHBIX CBOUCTB OTHEIb-
HBIX YYaCTKOB KMPIIMYHOM KJIaJXM, 2 HEPEAKO H K €€ pa3pylLIEHHIO.

OTcyTCTBME BEHTWISIIIMM B XXWIBIX KOMHATax M €€ cnaboe PyHK-
LIHOHUPOBAHME B KYXHSIX M BaHHBIX B IMOJHOCOOPHBIX AOMAX C Tpex-
CNIOWHBIMHM CTEHOBBIMH MAHEISIMH MNPUBOAUT K 3HAYUTEILHOMY CHHU-
XKCHHUIO TEIUIOM3OJALHMOHHBIX CBOMCTB HAapyXHBIX CTEH, KOpPpO3HH
apMaTypbl B y31ax U B COOpHBIX 3neMeHTax. [Ipn HU3KOHA TeMnepary-
pe HapYXHOro BO3AyXa CKOHAECHCHUPOBaHHBLIH BOASIHOM map MOXeET 3a-
MEP3HYTh M Da3pylIHTh CTDPYKTYPY MAaTepHala CTCHHL.

OTnnYUTENBEHOM OCOOCHHOCTBIO XXWIMILHOIO CTPOMTENLCTBA OO
Havyana 50-X IT. MpoLUIOro CTONETHS SABASETCS LIMPOKOE HCIIONB30BA-
HHE NCPEBAHHBLIX KOHCTPYKLUHMI B HEPEKPBHITUSIX U KPOBISX.

JlepeBsSIHHBIE KOHCTPYKIIMM HMMEIOT CYIIECTBEHHBI HeoocTa-
TOK — B PE3yNpTare IUIMTEJABHOIO YBJIaXXHEHHS OHM Ppa3pyllaloTcs OT
rHUCHHUSA, OCOOEHHO B ONOPHBIX 4YacTaX. IIpM NOBpPEXIEHHUHM IHIAPO-
U3OJISILIMM HApYHIAeTCA BJAAXHOCTHBIA pPEeXHMM ONOPHEIX YacTel aepe-
BAHHBIX KOHCTpyKUHUii. JIopaxeHHas onopHas 4acTb OaJiKyl NMEPEeKphI-
THSA OCNabJIAET aHKEPHOE COEOMHEHME OaNKM ¢ KUPNMUYHON Kiankoi
M TEM CaMbIM TMPHUBOAUAT K HAPYHICHHIO NPOCTPAHCTBEHHON XECTKO-
CTU KMPIUYHOIO 3JAHHUS B LEJIOM.

HiaMeHeHHe TEIUIOBJaXHOCTHOIO peXMMa MOXET BhLI3BaTh 0Opa3so-
BaHHE MPONOJBLHBIX YCYIUICYHBIX TPEIUMH, OCIabJieHUE Y3JI0BBIX COENU-
HEHUIA W HapyuieHHe TIIPOCTPAHCTBEHHOM XECTKOCTH JEpEeBAHHON
KOHCTPYKLUHHK B UEJIOM, YTO MOXET NMPHBECTH K MEpepacripeaciieHUIo
HATPY30K HAa KalMTAAbHBLIC KHPNHUYHBIC CTCHHI W K BO3HUKHOBEHUIO
IOMOMHHUTEABHBIX Ae(OpMaLHid.

HeobecneyeHHe HOPMAJTBHOIO TETUTOBIAXHOCTHOIO peXUMa yep-
JaYHOTO ITPOCTPAHCTBA BBI3BIBAET OOpa30BaHHME B XOJONHBIM INepUO
FOIa Haneleit B 30HE KapHHU30B M HapylleHHe (PanbLEBbIX COCIAUHE-
HUil. COpachiBaHMe HajleJedl U CHEera ¢ NPHUMCHEHUEM XEJIE3HBIX JIO-
MaT ¥ JIOMOB BBI3LIBAET IMOBPEXACHUSI B KPOBEALHOM IOKPHITHH, 4TO,
B CBOIO O4Ye€pelb, INPHBOAMT K IMPOHHKHOBEHMIO BOIOBI B 4YepAayHOE
NPOCTPAaHCTBO, 3aMayHBAHMIO MOMEILNEHHI BepxHero 3taxa. OoOpa3o-
BaHHME IIOJIOXUTENBHOM TeMIlEpaTyphl B YepIayHOM IOMEIIEHUH OOYy-
CIAOBJICHO HEYIOBJCTBOPUTC/IBHBIM COCTOSSHMEM TEIUIOU3OILUUA 4ep-
IAYHOTO MEPEKPBITHS, BEpPXHEH pa3BOIKM LEHTPAJILHOIO OTOILICHMS,
BEHTWJISIHMOHHBIX IAXT, KAHAJIU3ALMOHHBIX CTOSKOB YU IIPOHUKHOBE-
HHEM TEIUIOTO BO3AyXa M3 IOMEIICHHUS JECTHHYHOM KJIETKH.

K OCHOBHEIM HapyumieHHAM 5KCIUTyaTallHd OTHOCSTCA: HENOCTa-
TOYHBI KOHTPOJb M YXOA 3a BOAONPOBOAHO-KAHATHU3AUUOHHEIMH H
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OTONMMTCIbHBIMH CHCTCMaMH, OICYTCTBHC YXO4d 34 BOIJOCTOYHLIMH
TpyOaMH, HECBOCBPEMEHHOEC YHAJEHWE CHEra ¢ Kphill M OaJIKOHOB,
HECBOCBPEMEHHbLIM PEMOHT OTMOCTKHM BOKpPYT 3JaHHUA, YTO NPUBOAMUT
K 3HAYUTEJIBHOMY IPOHHUKHOBECHUIO aTMOC(EPHBIX OCAAKOB B NOI3EM-
HYI0 YacTh 3JaHUS.

Bce nepeyncneHHBIE TOBPEXICHUS 3JIECMCHTOB 3MHAHUI H HMHXE-
HEPHOTI0 O00OpYNOBAHUA JIETKO OIPEACIIMTh BHU3YaIbHO. IIpHuyMHaAMH
MX LIMPOKOTO PAcrpOCTPAaHCHUS SIBISCTCA HECOONIOJCHHUE CPOKOB Ie-
PHOOUYECKMX M TEKYIIUX peMOHTOB. Tak, 0Opa3oBaHHME TPEUIMH ¥ OT-
NageHHUE LENBIX KYCKOB HAPYXHON LUTYKATYpKHM CT€H 4allle BCero Ha-
OMooaeTcss B MeCTax, IIOABEPXEHHBLIX BO3ACHCTBUIO JHOXICBOM BOIBI
BCJAEACTBUE HEIIPABWJILHOIO BLIIIOJHEHUS XEJT000B, CIUBOB, BOJO-
CTOUHBIX TPYO.

Bo Bcex ciyyasx YBIAXHEHMUs LITYKATYpKM HOBPEXHAETCsl OKpac-

Ka CTEH U IIOTOJKOB, YTO TIPOABISAETC B BHIE IATEH M NOATECKOB.
[locne mpocylIKM paHee YBIAXHEHHAst OKpacKa HAayMHAaeT OTCTaBaTh
A OCHIIaThCS.
. Haubonee onacHBIMU SBJISIIOTCH [OBPEXICHHS HHXEHEPHOIro 060-
PYOOBaHUA CETEM LEHTPATbHOIO OTOIUVICHHMS M KaHaJIU3alUH, CKpBI-
TBIX B CTeHax. JledexThl ceTeil BBI3BIBAIOT YBJIAXHEHHE BCEX YacTeH
3JaHUsI, HAXOMALINXCA MO BEPTHUKAIU BOJM3KU JIONMHYBIIEH TpyOBl.
ABapUM MAarucTpajbHBIX BOAOIPOBONHBIX JHUHHMI, IIPOJOXEHHBIX
BOJIM3HU 3aHUS, TAKXKE BEIYT K CEPbE3HBbIM ITOCIEACTBUAM M3-3a pa3-
MBIBA I'PYHTa nona GYHIAMEHTaMW BOOOM, BBITCKAIOLICH moj OOJBIIHM
JABJIEHUEM M3 ITOBPEXIEHHOMW BOOOINPOBOAHOI MarucCTpaiu.

ITepeyCTpOMCTBO XHUIBIX M HEXWIBIX NOMEIICHUH Oe3 corjlacoBa-
HUSi C 3KCIUTYaTHpYIOLIEH opraHu3auueil U 0e3 NMpOeXTHOM JOKYMEH-
TaUUHU HEPEAKO NMPUBOIHUT K MPEeAaBaApUAHOMY COCTOAHUIO OTICIBHBIX
KOHCTPYKTUBHBIX DJIEMEHTOB M 3JaHUSL B LEJIOM, OCOOEHHO CTapoM
nocTpoiiki. [leperiaHUPOBKA KBApTHP B HAapylieHHME AEHCTBYIOIHIHX
CTPOUTENBHBIX HOPM M INPaBHJI MOXET NMPUBECTH K YXYALICHUIO BKCII-
NyaTaUMOHHBIX YCJIOBHH M CO31aTh OTpPENENICHHLIE HEeyI00CTBA HHXE-
JIEXalUM M NPUMBIKAIOINUM KBAapTHPAM.

2.4. TPELULMHOOBPASOBAHUE N KOHCTPYKTUBHAS
HAQEXXHOCTb NOPOACKUX COOPY>XKEHUU

HabmioneHnss 3a TpelUMHAMH TOPOACKUX COOPYXCHHH — BaXHas
YaCcTb OLIEHKHM HX HaIEXHOCTH.

Kak u3BecTHO, O6€TOH XOpouwio pabGoTaeT Ha CXaTHe, HO OTHOCH-
TeJBHO ¢1ab0 Ha pacrsekeHHe. OOLUEHPUHATOS OTHOIIEHHE YCHINA
PACTSDKCHMSI K YCHIHMIO cXaTtusi cocrasnser mpuMepHo 10 : 1. Korma

135



HHXe npuBeleHa KilacCuPUKaALUSA TPEUIUMH, KOTOpas MOXET ObITh
HCMOJB30BaHA MNpH OOC/HedOBAHHMU COCTOSHUSI TOPOICKUX HHXCHEp-
HBIX COOPYXECHUI:

a) XapaKmepucmuKu WUDUHB NOGEPXHOCMHBIX MPeUsUH, MM:

bonee 0,1 s CyniepToHKas

0, 1—=0, 3 e e OyeHb TOHKas

L T USRI Tonkas

| OO UOTRR YMepeHHO UIMpoKas
2 e et e e eeas e e aae e e ean [Iupokas
S0 s O4eHb LIMPOKAH

B0 et a e e e se e aee Cynepumpoxas

6) xapaxmepucmuxu paccmosnus Mmexcoy Oauznexcauiumu mpeuwjuHa-
MU, M:

Bomee 0,025.....e e Cynepban3K0 pacroNnoXeHHbBIE
0,025 0,1 oot e Od4eHp GNM3KO pPACHONIOKEHHBIE
0,1—0,25 e Bnu3ko pacnonoXxeHHbIE
0,25—0,5. e YMepeHHoe pacCTOSTHHE

) e T O Bonbiuoe paccrostue

I—=10 e e e OucHb OONBLIOE PACCTOSHHE
bonee 10, Cynepbonbliioe pPacCTOsSIHHE
OLMHOUHAA. ....oorniiineeeiceneae e ermeeenseerane H3zonuposannas

Tpeuusl pasMepoM no 0,1 MM Ha3BIBalOT <«BOJOCHBIMU» H B
OCHOBHOM HX HE OTHOCSAT K KaTeropuu omacHbIX. Tpemmunl ot 0,1 no
0,5 MM sBrsIoTCS HanboJsiee 4YAacTbIMM, noexar bonee TIATEIbHOMY
obcneqoBaHMI0 M Jokanusanuu. TpemwuHsl ot 0,5 no 1 MM, xak mnpa-
BUJIO, TPEeOYIOT CPOYHOTO PEeMOHTA (€CIIM 3TO CWIOBBIE TPEILIMHEI), HX
ONIMCAHME TIPMBEACHO HHXE, MM:

MeHee 0,1 ..o eer e e venes BonocHas

OT 0,1 00,3 e, HomnycTiMas

OT 0,500 0,7 e eeeeretsa e naaans KpynHasn

L0, VRV, (o JK TR OyeHb KpynHas (omacHas)
Bomee 3. e Paznom

IIluprHa TpelUMH Ha [OBEPXHOCTH MOXET ObITh H3MEpeHa C I10-
MOILbI0O OTKANHMOPOBAHHOM IUIACTMKOBOH JNMHEHKM WIM PYYHOro OT-
rpaiyMpOBAHHOIO MMKPOCKONA. 3a OHHAMMKOW pa3sBUTMA TPEIUMH
MOXHO Habnmoaars ¢ NoMouiklo Npubopa MNepBUYHON 06paboTku U
XpaHeHUs HH$popMalLMH, CHAOXEHHOro clHelnyalbHbBIM HATYMKOM IIe-
pEMEUICHHA ¢ AHAna3soHOM HM3MepeHHH 0,2—12 MM.
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Bonpocbl Ana camMonpoBepKwu

1. Ha3zoBuTe XOHCTpYKTHMBHBIE OCOBEHHOCTH 3NaHMH B COOTBCTCTBHMM C NEPHONAMHK
CTPOMTENBLCTBA,

2. Kakue Marepuansl nNpuMeHSIIOTCA NPH BBIMOJHCHMH (DYHOAMEHTOB 3AaHMi?

3. Onpenenvre OCHOBHBIE BHIBI (byHAAMEHTOB M HMX KOHCTPYKTHBHbIE OCOGEHHO-
CTH.

4. Hasosute marepuans!l mis Bo3BeeHMs! CTeH 30aHMA.

5. Kaxue 6bIBaoT BHUOBl KMPIIHYHBIX KI4fOK M B Y€M MX OCOGEHHOCTB?

6. PackpoiiTe KOHCTPYKTHBHYIO CYLWUHOCTb BO3BEOEHHSI CT€H M3 OO/erYeHHBIX
CTPOUTENILHBIX MATepHAaIOB.

7. ONMMIIKUTE OCHOBHLIE BMIBI OTAEHKHM HApYXHBIX FOBEPXHOCTEH CTEH.

8. [laiTe onpenmeneHMe CTeHaM M3 KDYMHBIX GJIOKOB, YKAXKHTE HMX NPEHMYLIECTBA
M HEeOOCTAaTKH.

9. HaiiTe oLEHKY NaHENbHBIM CTE€HAM TIPaXOAHCKHX 3AaHWHA, HA30BUTE HX IpEeH-
MYIIECTBA K HEOOCTATKH.

10. TlpuBeauTe npumepsl pa3HBLIX THIIOB NaHeNeill HAPYKHBIX CTEH, B YeEM HX OT-
nauaue?

11. Kaxue TpeboBaHHA NpegpABAAIOTCS K OTPAXIAIOIIHM KOHCTDYKUMSM B COOT-
BETCTBHH C ICHCTBYIOIIMMHM TEIUIOTEXHUYECKMMHA HOpMaMH?

12. Ha:jonme OCHOBHBbIE TpeOOBaHMSA, NPEAbABISICMEIE K MEPEKPHITHAM IPAXAAH-
CKMX 3JAHHIA.

13. Oripenenure BUABI MEPEKPHITHH B 3aBHCMMOCTH OT KOHCTPYKTHMBHBIX OCOGEH-
HOCTE! 3MaHMI.

14. Jlaiite onpeneneHue 6GankoHaM, 3pkKepaM KM nomxusaM. Hx HasHayeHwe,
MATEPHAT H KOHCTPYKTHBHBIE OCOOEHHOCTH.

15. Kakue ObIBaloT JNECTHULBI, MX HA3HAYEHHME, MATepHAT M BHUAbI?

16. Ha3zosure Bumpt Kpblll, 2 TakKkKe Ha3HAYEHHE M OCHOBHBIE MaTepHansl U1 MX
M3TOTOBJICHUSA.

17. Tlepeuncnure Haubonee XapakTepHbIe MOBPEXICHHUS H Ac(eKThI KOHCTPYKLUHHA
3OAHUH.

13. Ykaxure npuuMHL HapynleHMs] TEIUIOBJIAKHOCTHOTO PEXMMA B MOMEIIEHHAX.



[ naBa
NMPUEMO4YHbLIA KOHTPOJIb

3.1. OBLUME NOJIOKEHNSA

IIpreMOYHBIL KOHTPOJL BBINTOJHAECTCS NPH:

e IPDUEMKE B IKCIUIyaTALMIO JOMOB-HOBOCTPOEK;

¢ IPUEMKE B 3KCIUTYATAlLIMIO JOMOB I10C/I€ KAMMTAIBHOIO PEMOHTA;

¢ U3MCHEHUM BIQJIe/blUA.

Marepuansl MHCTPYMEHTANBHOrO OOCIEAOBAHHUA 3JIaHUS NEpel €ro
IIPUEMKOIl — OCHOBA /1 BbIPAOOTKM peuleHUs loCynapCcTBEHHOM KO-
MHUCCUH UM OlLEHKH pabdoOThl CTPOMTEACH, a TAKXE OCHOBAHHUE IS
NPEeIbIBACHUS CTPOUTENBbHONH OpraHM3aliMHU repedHst AedexToB, NMOn-
JIEXAWMX YCTpaHEeHHIO.

ITepen Beie3noM Ha obcnenoBaHME PYKOBOAMUTEAL IPYNIIbL JOMXEH
[IONAYYUTh KOMIUIEKT MCIIOJIHMTENBHBLIX YEpTEeXEH ITpOCKTa 3JaHMsI CO
BCEMU BHECEHHBIMH B HEro0 M3MEHEHMSIMHU.

IIp¥ O3HAKOMJIEHHMHM € MPOEKTOM HeOOXOOMMO OOpaTuTh BHUMaHHUE
HA KOHCTPYKTHBHYIO CXEMY 3HaHHUS, LIAr HECYLUUX CTEH, TUIIBI NpUMeE-
HEHHBIX KOHCTPYKUWM, pa3Mepbl CTEHOBBIX MAHENEH M IUTUT NEPEKPhI-
THI, YCTPOMCTBO KPOBJM W TEXHHUYECKOrO MOAIOAbSA, TUN [OJOB U BHUJ
BHYTPEHHEN OTHCIIKH.

Yucno xBaptup, nomnexalyx HHCTPYMEHTANbHOMY OOCIeNOBa-
HUX, ONpEReNsIOT MCXOIsl M3 O0LUEero Yuciaa KBapTUP B 3HAHUHU COOT-
BETCTBEHHO JaHHBIM Tab6i1. 3.1.

Tabnuua 3.1. Onpeaesnedse 9HCIa KBapTHP, NOAIEKAMMX
HHCTPYMEHTAIBHOMY NPHEMOYHOMY KOHTPOJIIO

B ToM uucne
(:gléj::f Unucio xksaprup s TOPLOBKIX PAIOBBIX
KPapTHP HHCT‘[:(y;:;};TOE}IJ;bHO[’O Draxu
7 AIOME [Teppuit | Cpeanuit Hc})lc:;,u- Ilepseiit | CpenHuit H(:{legn-
60—80 4 1 — 1 ) — 1
81—100 5 1 1 1 1 ~— 1
101—-120 6 1 1 1 1 1 1
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Hpodoaxcenue maba. 3.1

B ToM yucne

gggj{%ﬁ Yucno KsapTvp IR TOpLOBLIX PANOBBIX
KBADTH MHCTPYMEHTANBHOIO Draxu

B H%Mé) KOHTpOJISA -

Mepsuiit | Cpennuit l'fc:g;n— [Mepsuiit | Cpeonui ?{leg A~

121—150 7 1 1 2 1 1 1
151—200 10 2 1 2 2 1 2
201—-250 12 2 2 2 2 2 2
251—300 14 2 2 3 2 2 3
301—-350 16 3 2 3 3 2 3
350—400 18 3 3 3 3 3 3

IIpumMeyaHuas:

1. B momax ¢ umcnom xBaptup MeHee 60 oBcnenylorca 3 KBAPTHPRHL, B IOMaX ¢ YHCJIOM KBap-
THp bonee 400 konmuecTso O6CJeAyeMbIX KBAPDTHDP YCTAHABIMBAETCA IKCTPANONRUMEH.

2. B BRIGOPKY JOJKHO BXOAMTH HE MEHEE TPEX KBAPTHD, NMPUMBIKAIIIHEX K JECTHHYHOH KJETKE.

IIpyu obcrnenoBaHuu 34aHUA CHOXHOI KOHPUIYPAUUU HEOOXOOUMO
0Cco00¢ BHHMAaHHUEe YAeNsThb KBapTUpaM, HaxXOMAIUMCS INPH SKCIUTya-
TaAllMA B HauOoJiee TSXKEABIX YCNOBHMAX (KBAapTUPHI, pPACIIOAOXEHHBIE
Hal apKaMM WIX NPUMBIKAOIINE K MTOMELIEHHAM MAaras’vHoB, U T. IT).

Beibop kBaptup i o0cCienoBaHMsS B IIpElesiax, YKasaHHBLIX B
Tabn. 3.1, gonxeH OBLITL MMPOM3BONBHBIM 0€3 ydyeTa KaKUX-JHOO Io-
MOJIHUTEABHLIX (PaKTOPOB.

Bce n3MepeHus, npuBeAcHHbIE B noapasl. 3.2.4—3.2.17 nactoseit
[JIaBbl, BBITOJHSIOTCA TOJABKO B HAMEYEHHLIX UIS OOCIEeNOBaHUS KBAp-
THpax. [IpOM3BONBLHO BHIOMPAETCH TAKKE CEKLUS 3IaHUS U1 IPOBeEje-
HUS 3aMepOB Ha JIECTHHYHOMR KJIETKe, KpOBJIE, YepJaxe U B TeXHHUUYEC-
KOM TOAIIOJIbE.

ITopsimokK BBIMOJHEHMS M3MEPEHUM onpenensercs B 3aBUCUMOCTH
OT TEXHUYECKHX XApaKTEPUCTMK 3JaHHUs: MOCIENOBATENIbHOCTL padboT
AOJDKHA OBLITH Tako#, yToOBI 3aTPAauyMBaIOCh HAMMEHBUICE KOJIWYCCTBO
TPyda NpH NepeMelleHUH NpUOOopoB M ODOPYAOBAHMUS 110 3JaAHMIO.

IlepeyeHb KOHCTPYKLHMII M MecTa M3MEPEHHH, BBHIIIOJHSIEMBIX IIPH
MHCTPYMEHTAILHOM IIPHEMOYHOM KOHTpOJie, CIEAYeT MPUHHUMATH IIO
Tabn. 3.2.

Pe3ynsraTel MHCTPYMEHTAIBLHOIO MPUEMOUYHOIO KOHTPOJIS 3aHOCST
B pabouuii XypHaj. Ha OoCHOBe JaHHBIX BBIDOPOYHOTO KOHTpPOJIA CO-
CTaBJSIETCS TEXHHMYECKOE 3aKIIOUCHUE O COCTOSAHUHM 3HaHUSA, TIPUHM-
MaeMOIo B 3KCIUTyaTalUIO (IIpHJIOXK. 3).

[Tpu oObHapyxeHu# Ae(EKTOB M MNOBPEXICHUH, HMEIOILIUX TEH-
JEHLMIO K Pa3BUTHUIO (OCAJKM, TPCIIUHEI, NpOrudel), cieayer odecrie-
YUTh BO3MOXHOCTb AaNbHEHIIEr0 CHUCTEMATHUYCCKOro HaOMIOACHUS I1y-
TeM YCTAHOBKH MapOK, pelepoB U T. II.
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Tabnuua 3.2. IlepedeHb KOHCTPYKUHH H MECTa H3MepseMbIX NapaMETPOB

KOHCTpYKUMA M H3MEpseMbIe

Mecra mamepeHuit

MeToan H
cpeacrea KOHT-

Ha cpeguux — 20%,
Ha HuxHUX — 30%

napaMeTphl pona (NYHKTH
npunox. 4)
YKJIOHBI OTMOCTKa, JIOTKH
[lo nepumerpy 31aHUA, B naTH Mec-{ 1
Tax MO XaXIO0H CTOPOHE
Dyndamenmut
[Iporu® (meperu6) nenroynnix| ITo nepumeTpy 3maHuA 2
GbYyHIaMEHTOB
Pasznocte ocanok ¢dynmamentoB| He MeHee Tpex TOYEK IO KAXIOMY
(118 XapKacHBIX 3OaHHM) ¢acany [Ipu o6HapyxeHHH HepaBHO-
MEPHOCTEH OCAAKH, IIPEBLIILAKIIMX
OOMYCK, OpPraHM30BaTh IUIHTEILHOE
HabOJIoIeHuE
Cmenu
BrisBiieHne TpelmuH Bce momepxHocTH CcTeR obGcnemye-{ 4
MBIX KBapTHUp H B OJHOH CEKUMH
noxBaia (MOANONbSA)
Illupuna packphtuss TpemiMH | Buaoumeie nedekTH ¥ MOBpexXIeHUA
Kavecmeo monmaxca cmern u3z kpynusix nameneli u 0n0xoé
[Mpomoasubit u3ru6 (Beiyyu-| Buaumele nedexThl U ropexaeHua | 7
BaHHe) MaHeneHn ’
OTK/IOHEHHE OT BEPTHKAIH To xe
CMelieHHe TIpaHed rnaHeneit| » 8
CTEH, 6JIOKOB B HMKHEM CEYCHHMH
OTHOCHTENBHO pasOMBOYHBIX OCeH
WIN OPHEHTHPOBOYHBIX PUCOK
Kavecmeo kxamennuvix xoncmpyxyuii
OrxioHeHHe mnoBepxHocTred M| Bcee moMelneHusa Bcex obcnenyeMbix| 9
YTAOB KIAOKK OT BEPTUKANM KBapTHD
}
HeposHocTt Ha BeprukansHoi| To Xe 9
MTOBEPXHOCTH KJIAOKHM CTeH M CTOJI-
ooB
OTK/IOHEHHssT MO  pasMepaMm| » 9
KOHCTPYKUHMH B IL1aHE
Koumpoab xauecmea cmbikos HapysCcHuiX cmew
Llypuna wsa Mmexxay Hapyx-{ Ilpy Hanuyuy 6anKOHOB BO Beex
HBIMH CTEHOBBIMH TIAHEIAMH obcredyeMBIX KBapTHpax
OTHOCHTE/ILHOE CMeELIEHHNE He menee 10 CTBIKOB: 11
BEPTHKANBHBIX H TOPH30HTAIh- 2 BEpPTHKAIBHBIX YLNOBBIX;
HBbIX TpaHeH TOpPUOB IaHenei B 8 rOpH3OHTANBHBIX, B TOM YKCE:
KpecToobpa3sHoM LIBE Ha BEpXHHX 3Taxax 50%, 10
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Ipodoaxncenue maba. 3.2

KOHCTpYKLMA M H3MepseMhle

Mecra u3Meperuit

Metoas u
CpeAcTBa KOHT-

napameTps pojta (NyHKTH
npuaox 4)
AIre3nsa THOKOMOBBIX repMmeTH-| To Xxe 14
KOB K OCHOBaHMIO
TonuwmHa rUIEHKH repMeTHkKa » 15
Kauecmeo depessnneix necywiux cme
BiaxHocTs ApeBeCHHBI B Tpex yyacTkax yBaaxHeHHOro Me-| 34
CTa CTEHbI
OTxNI0OHeHHe HApYXHBIX CTéH OoT| Buaumnuie nedexrhl ¥ NOBpexaeHHA | 7
BEPTHKAITH
KayecrBo aHTHcenrHyeckoi| To xe 7
0b6paboTkM apeBeCHHBI
Kavecmeo ycmpoiicmea nepezopodox
OrxnoHeHne moBepxHocTe or| Buaumsie medexTnl M nospexneHus | 38
BEpPTHKANH .
Cocmostue nepexpoimuil u noxpuimuii
HInprHa pacKpbITHS TPELEUH Buaumsie nedexTsl ¥ MOBPeXIeHHA
Ilty6uHa pacKphITHS TPELUHH To xe 5
OTHOCHTENBHBIN TTpOTHb Ilpy eblABACHHM nporuba, npessl-| 6
INAIOIIENO JONYCTMMBIE, OpPraHu3o-
BaTh MOBTOPHBIC 3aAMEPHI Yepe3 6 Mec
[IpoBepka TOYHOCTH MOHTaxa | Bce mnuTH mepexpoiTHil (mokpu-| 12, 13
THR) BCEX 0O6CHEenyeMbIX KBapTup
Kavecmeo pabom no ycmpoiicmey 6ankonos u noOxcuii
HIupnHa pacKpLITHS TpELUHH Bunumele nedexTsl 1 nospexaeHus | 4
YKJIOHB He MeHee Tpex 6aixoHOB 1
Kauecmeo OepessnHbix KOHCMpPYKyuil Kpbilu
Hedopmanna (nporubnl, uck-| Ilo 3 usMepeHus mwis kaxnoro sHaa| 6,7
PHBJICHUS CTPONMMWIBHBIX CHCTEM | KOHCTDPYKIIHIA
U T D)
OT1xiIoHeHnA XOHCTPYKUMH or] To xe To xe
BEPTUKAH
Pa3Mmepnt nonepeyHpIx ceyeHui | g Tpex ceyeHUH noBpexneHHoro| 32
3/1eMeHTa
IIJar xoHCTPYXLHMH Hiamepsiorcs 2—3 ocH KOHCTpyK-| 32
UHH B TpPeX CEYeHHUsX: Yy OIop, B y3-
JJax H B UEHTpE Iposera
[ybuxa npoHnxaHug autcen-{ B 1pex y4yacrkax u3menus 34
THKOB
BnaxHoCTb IpeBECHHBI To xe 34
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fIpodoaxcenue maba. 3.2

Koserpykumsa U uaMepseMsic
napaMeTphl

Mecra H3IMEeDeHHR

Metoast H
CPEACTBA KOHT-
poisd ([YHKTBI

npunox. 4)

Ouenxa xawecmea Kpoeau

YKIOHB! KPOBJIH

KayecTso npukiaeku ruapo-
H3ONAUMM

B ogHOH cexuMu B Tpex MecTax Ha
K2XJIOM CKare

He MeHee Tpex y4acTKOB ILIOLUA-
Apo no 1 m?

Kauecrneo ceaproix coeOQuHeHUl u GHMUKODPOSUOKHHBIX ROKPHMUL MemanriuyecKux
KOHCMPYKUUT u 3axaa0Hwx demanei

Buaumele pedexThl CcBapHBIX| 5% CBapHBIX COCOIMHECHHH —
COCOHHEHHIH
CKpBITEIE neekTsl CBapHBIX| To xe 36 .
COCOMHEHUH
CIUTOLUHOCTE ITOKPBITHA » 36
TONMUIMHA AHTHKOPPO3HOHHO-| B Tpex Toukax naHHOM KOHCTpYk-| 37
ro IMOKPHITHA 109741
Kavecrmeo nonoe
BnaxHoCTh epeBIHHBIX M nap-] Bo Bcex nmoMmeineHusax obcaenyeMbix| 34
KeTHBIX TOJIOB KBapTHp
OTkI0HCHHE MOBEpXHOCTH mno-| To xe 35
KPBITHA  OT TOPHU3OHTAILHOH
TUIOCKOCTH
Tudpousonayus nonos 6 cavyznax u 8aHHBX KomHamax
BoaonpoHuiiaeMocTh He MeHee ueM B Tpex caHyinax u| 33
BaHHBIX OOCIedyeMbIX KBapTHD, KpO-
ME CaHTeXKabWH 33BOJACKOTO HM3ro-
topneuus (FOCT 1848—80)
3anonnenue OKGHHHIX NPOEMO8
BnaxHocTp IpeBeCHHBI He meHee Tpex okOH M GankoHHBIX| 34
nBepeit B obcaeayeMbIX KBapTHpax
ConporuBnenyne  po3ayxompo-| To xe 22
HHUACMOCTH

38YKOUIOAAUUA 0eDANCOGIOUUX KOHCMPYKUUIL U WYM 6 NOMEUeHUAX

YpoBeHb 1yMa

YpoBeHb BUOGpalMu

KonuyecTBO MCHBITBIBAEMEIX [1OME-
HICHUH He MEHee 5 (IpHMBIKAIOUIHX
K JTHGTOBLIM 1IAaXTaM; CMEXHBIX C
TEXHUYCCKMMHU TNOMEMCHHAMHU C O-
BBHILUIEHHBIM YPOBHEM IUyMa)

B Tpex TOYkax NepeKpLITH KBap-
THP, CMEXHBIX C TEXHHMYECKHMH MO-
MEUICHHUAMH ¢ TOBBILICHHBIM YpPOB-
HeM BUOpanuu

23

25
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Iipodoawcenue mabn. 3.2

KOHCTpYKUHA ¥ M3MepAeMble

Mecra u3MepeHuit

MeToam w

CPeCTBA KOHT-

napaMeTps pons (NyHKTBI
npuwiox 4)
Kauecmao omdenounwix pabom
HepoBHocty otnenoyHoli no-| B xaxnoi obcneayemoi xsaptupe| 35
BEPXHOCTH BO BCeX MOMEILIEHHIX
OrxioHenne or ropusoHtTann| To xe 35
JIy3r
OTKIOHEHHE TIOBEPXHOCTH 00-| » 35
JIMUOBKH OT BEPTHKANIH
OTKJIOHEeHHEe  PpACIIONIOKEHUSA| » 35
LIBOB OT BEPTHKAIM M TODHM3OH-
TN
IIpoyHocTs NpHKICHKH 060€B | » 35
TemnepamypHo-eraxcHOCMHB DeXCUM 6 NOMeUjeHURX
Temnepatrypa Bo3ayxa B nome-| Bo Bcex nomewmeHwsix obcneayemerx| 16
LLIEHHUSAX kBapTHp. Ha necTHMYHOH KJeTKe B
OMHOH CEeKUHH
OTHOCHTENTbHAA BIAXKHOCTD Bo Bcex nomemieHusax obcneayeMbix| 17
KBapTHP
IInoTHOCTE TEIOBLIX MOTOKOB| OpHa orpaxaamoluas KOHCTpyKuus| 21
Yyepe3 OrpaxiacHus KaXI0r0 BHIA
Temnepatypa noeepxHocTed or-| Orpaxiamoolme XOHCTpyKUHMH Beex| 18
PAXIAOLMX KOHCTPYKLHUMA MOMELLUEHUN obcnenyeMbIX KBapTHp
BrnaxHocTy MaTepHasioB orpax-| B Mecrax BbIABAEHHBIX MpoTeyek| 34
JAIOLIMX KOHCTPYKUHH WIH NPpOMEp3aHuN
Benmunayua
OO6beM Bo3ayxa, ynanseMmoro u3| Bce obciepyeMble XBapTHPHI 19, 20
ITOMEIICHHA 4epe3 BO3MyXOIIpH-
€MHBIE YCTpOWCTBA
Cucmema omonaeHus
TeMmnieparypa HapyxHoro BO3-| B paioHe 3maHHA 16
oyxa
Temnieparypa Boamt B nogaio-| Ha yane termnoBoro Bsoaa (rerwio-| 39
ieM Tpy6oIpoBOAe TEIUIOBOM Ce- |BOr0 IYHKTA) CMECHTE/IBHOIO YCT-
™ poMcTBa
Temneparypa soasl B oOpatHoM| Ha yane temosoro BBoaa (rerno-| 39
TpybOnposoae BOrO IYHKTa) IOCJIE CMECHTE/JBHOIO
ycTpONMCTBA
Temneparypa soasl B noaaw-| To xe 39
HeM  TpyOOIpOBOOE  CHCTEMBI
OTOIUICHHUA
145
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IIpodoancenue maba. 3.2

Meroast #
KOHCTPYKUNA M H3MEPAEMBIC CPCICTBA KOHT-
NapaMeTphi Mecta HaMepeHHit pong (CYHKTH
npuaox. 4)
To xe, B obparHoM Tpybompo-;{ Ha yane terwtoBoro BBoaa (rerwto-{ 39
BOIE BOTO TMYHKTa) JO CMECHTEJILHOIO
yCTpPOICTBA
Temnepatypa noeepxHocTH| Bce ctosxu. Ilo aBa 3amepa ¢ HH-| 39
OTONMUTENLHLIX CTOAKOB ¥ OCHO-|TepBanmoM 5 MHH
BaHHs (BEPXHEIO M HMXHErQ)
Temneparypa NMOBEPXHOCTH| B KOHTPONBHBIX KBApTHpPax 39 ,
OTONHUTE/ILHBIX NIPpHBOPOB
Temneparypa nosepxHocti| To xe 39
NOABOAOK (HOHAIOLIMX M obpar-
HbIX) K OTONMHUTEABHBIX HpUOOpaM
Temniepatypa BOo3ayxa B OTan-| » 16
JIMBAEMBIX IMOMELUEHHSIX
Hasnenue B nonaiowieM 1pybo-| Ha yane teruioBoro ssBoma (rervio-| 41
[IPOBOJE TEIUIOBOM CeTH BOTO TITYHKTa) HO CMECHTENLHOTO
YCTpOHCTBA
Hasnenue B obparHOM Tpybo-| Ha yane teruoporo psoja (rervio-| 41
MpPOBOJE TEIUVIOBOH CETH BOTO TIYHKTAa) TOC/HE CMECHTEJIbHOrO
YCTPOHCTBA
Haenenue B obpatHoM Tpyb6o-| Ha yane rernosoro BeBoga (reruio-| 41
MpOBOJAE TEIUIOBOH CETH BOTO ITYHKTA) IOCHAE CMECHTENBHOIO
YCTpOMCTBa
Hasnenne B nopawiueM 1pybo-| To xe 41
NpOBOAE CHCTEMB! OTOIUICHHS
To xe, B obpartHOM Ha yane terutosoro Beoga (reruto-| 41
BOIO MYHKTa) [HO CMECHUTEJIBHOIO
YCTPOMCTBa
YXJI0HBI NOABOAAIIMX H cOop-| Yepmak (BepxHMit 3TaX) M TexHHYe-| 43
HBIX TPYOONpOBOIOB CKOE TOAMNONbe (HUXHUR 3TaX)
YKJIOHBI NOABOOOK K OTONMHTe-| KOHTpOIBbHBIE KBapTHPBI 43
NBHBIM NpUbOpaM
BepTHKaNbHOCTS CTOAKOB To xe 44
PaccrosHue oT OCH CcTosdKa po| » 45
NMOBEPXHOCTH CTEHBI, KPOMKH
OKOHHOIO NpoeMa, OCH CMELICH-
HOTO 3aMBIKAIOLIErO y4acTka
OBanpHOCTL cedeHHA TpYyO B| » 47
Mecrax v3ruba
Pamuyc musruba tpyb 47
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Ilpodoaxcenue mabn. 3 2

MeTtoan u
CPEACTB3 KOHT-

KOHCTPYKUMA H H3MEPACMbIE Mecra uaMepeHuit

napaMeTphl pona (IIyHKTH
npmwiox 4)
OtKnoHeHne oronuTeabHbiX| KOHTPOMBHBIE KBaPTHPHI 43, 44
pUOOpPOB OT BEePTHKANBHOK o
JPUIOHTATIBHOH TUTOCKOCTH
PaccTosinne ot otonmurtenbHoro) To xe 46

pHbopa 10 MOBEPXHOCTH CTEHBHI,
OJla U HHXHEH IMOBESPXHOCTH
OOOKOHHOWH HOCKH

Paccrosnue Mexnay xpervienus-| Yepaak, TexHWdeckoe noOnnonne| 45
H TpyOONpPOBOAOB Ppa3BONAIIMX | (ONBAN), KOHTROILHKE KBAPTHDHI
AruCTPAICH, CTOSKOB M MNMOABO-
0K

[IpOYHOCTE KperuieHHH OoTonu-{ KOHTpPOMBHBIE KBAPTUPEHI 48 :
JABHBIX [MpUOopoB

[lepnenmukynsapHocTs bnaHuer| Ha yame TeruioBoro Bsoga (remwno-i 47
OCH TpYyOM BOTO ITYHKTA) .

Kayectpo Temnosoit mMiomsauuu| Yepaax WM TEXHUYECKOE noanonse| 49
A3BOASALUCH MaruCTpaii, IIaB-|(TeXHHYeCKHit 4YepaaK) B 3aBUCHMO-
OI0 CTOSKA H TEIUIOTEXHHYEC-|CTH OT KOHCTPYKLUHH CHCTEMEI OTO-
Oro obopyaoBaHusa (1o NpoeK- | IUieHUs (C BepXHel MM HIDKHEH pas-
/) BOASINENH MAaruCTPAIbIO)

JlecTHUYHAA KNeTKa, KaHal, wrpo-| 49
6a ¥ T. n. (B 3aBUCUMOCTH OT MeECTA
NMPOKJIAAKM TJIABHOrO CTOAKA MO Ipo-

eKTY)

3.2. OBCJIEJOBAHNA NPU NPUMEMOYHOM KOHTPONE

3.2.1. OnpepneneHune BeNUYMH HepaBHOMEPHDIX
0CanoK 34aHuA

Ins onpeneneHUA BeIHYMHLI HEPaBHOMEDHOHM OCalKH 3JaHHS He-
)XOOUMO 3HATh: Pa3HOCTb J5; 0cadoK (yHIAMEHTOB Il KapKacHBIX
M nporud (neperu6) fin,, HeCyUIMX CTCH M O€CKApPKACHBIX 3JaHUIA.

Bce paboThl, CBSI3aHHBIC C ONPEACICHUEM HEPAaBHOMEPHOM OcamkKH
AHWA, BBHINOJIHSIOTCA MHXCHEPOM-TEOIE3HCTOM € IOMOIIBIO Teoje-
yeckoro HupeampoBaHus Il xnacca TOYHOCTH.

PaboThl IpOBOISAT B COOTBETCTBMH C «MHCTpyKUMEN 110 HUBEIHUPO-
Huio I, I, III u IV knaccoB» ¢ yyeToM cieayrluXx ocoO6eHHOCTEH:

e HUBEJIUPOBAHUE BBIINOJNIHAETCS KOPOTKMMH JIYY4aMHM IIPH pacCTo-
IMAX OT HuBeaupa o peilku 4—30 M. [Ipu npuemke 3gaHus HUBE-
IDOBAHME BEACTCA HE 10 Mapkam, a IO BHIOpAHHOM Ha 3HaHHH TIO-
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PU30HTATbHOH JIMHUHM — LIOKOJNIO, KapHU3y WIH IUIOCKOCTH OKOHHBIX
IEPEINETOB;

» TOYKM BHIODAHHOIO 3JM€MEHTAa HHMBEJUDYIOT yepe3 3—6 M, U OT-
METKMA OTHOCHUTEJILHO HauBhICHIEM TOYKM HAHOCATCS Ha cxeMmy. llep-
BOHAYa/IbHAS TOPH3OHTAIBHOCTL BBIOpAHHON KOHCTPYKTHBHOH 4acTH
3JaHWs HE OKa3bIBaeT BJIUSHMA Ha pe3yjbraThl, TaK KaK MHOIOYHC-
JICHHBIC HM3MEPEHHS IOKa3awi¥, YTO BEJIWYMHBI Ha4yaJIbHOIO HAKJIOHA
MU HEPOBHOCTH KOHCTPYKTHBHOM 4YaCTH M ONAcHbIC Ul 3IaHUA IIE-
peMELIEHHUA UMEIOT pPa3HBIl NOPAIOK;

e MECTA YCTAHOBKHM DEMKH OTMEYaloT KpacKod Ha ¢acane 3naHuMs
M HAHOCHT Ha cXxeMaTHYeckMi IUTaH 3JaHud. OnHa U3 TOYeK HUBENIH-
pOBaHMS [HOMKHA ObITh NpPHUBsS3aHa K CYUIECTBYIOUIEMY penepy maas
BO3MOXHOCTH TNPOBEACHHUSA MOBTOPHOTO HHUBEIUPOBAHMS.

AbcomoTHBI nporu6 (puc. 3.1) ompenensieTcss CIEQYIOLIMM OOpa-
30M:

a) IS CUMMETPUYHOro Iporuoda

S, +S5p

5 (3.1)

faﬁc =S0"

rae Sp, Sy Sp— ormeTkm ToueK O, A, B OTHOCHUTEJIBHO HaWBBICILCH
TOUYKH (HYJNEBOi);
©) Ins HeCUMMMETPHYHOro Inporuba

Ya—Vs
a6c = - = 3.2
fﬁc Ya LA i1, ( )

e y,=80~8,; yg =80 ~Sp; L4, Lp— pPaccTossHusi 10 TOYKH MaK-
CUMAJILHOIO mnporuoba.

i A — B
A B SaA yi s
SB A S01 / abc B
SA 501 B B
>
A -::E[IH.L t 5 |
2/ 0 Jase 0
L - La ol Ly .
Y, Y
a A 6 B

Puc 31 Cxema onpeaeneHus nporuba dynnameHra

@ — CUMMETPHYHOTO, 6 — HECHMMETPHYHOTO, [~ JIMHMA HyJe¢BOW OTMeTKM, 2Z2-— NMMHMA mnporuta
dyHaamMeHTa
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OTHOCHUTENBHBIM Tporud (neperud) omnpeaenserca no popmyie

__faﬁc
fo’rﬂ - L ’ (3-3)

rne L — AnMHA M30THYBIUEHCHS YaCTH CTEHBL

OTpuLaTeIbHOE 3HAYEHHUE COOTBETCTBYET meperudy creHbl. OlieH-
Ka pe3yJIbTaTOB M3MEPEHUH MPOU3BOAMTCSH B COOTBETCTBHH C TpeOOBa-
HusiMU (nipuinox. 1, m. 11). IlpeaenvHele BenuuyuHbl AedopManui
OCHOBAaHMUS NpuBedcHBI B Taba. 3.3.

Ta6nunua 3.3. [lpenensunie aedopMamuH OCHOBAHMA

[peaenbHeie nedopManny OCHOBAHMA
OTHOCHTEIbHAA cpenHss s, (B
CoopyxeHus pa3HOCTb OCAHOK KpeH 1 CKODKax MaKCH-
As/I u MaIbHAA) OCald-
( / )u Ka, CM
1. IIpou3BOOCTBEHHBIE H TIpaXHaH-
CKHE ONHOSTAXHbIE M MHOTO3TAXKHbBIC
30aHMA C ITOJIHBIM KAapKaCOM:
XKeNe300¢TOHHBIM 0,002 — (8)
CTATbHBIM 0,004 — (12)
2. 31aHUA K COOPYXEHHS, B KOHCT-
PYKLIMSAX KOTOPBIX HE BO3ZHHKAIOT YCH- 0,006 —_ (15)
ML OT HEPaBHOMEPHBIX OCANOK
3. MHorosraxHbie OecKapkKacHBIC
30aHUSA C HECYILIMMH CTEHAMH M3:
KPYIIHBIX MNaHesei 0,0016 0,005 10
KPYTIHBIX OJIOKOB MJIM KMPIHMYHONU 2
Kjagky 6e3 apMHUpPOBAHHA 0,0020 0,005 10
TO Xe, C APMHPOBAHHEM, B TOM
YHCJIe C YCTPOWCTBOM Xese3obe- 0,0024 0,005 15
TOHHBIX TTOSICOB

Ilonyyendsle B pe3yisrare o6pabGOTKM MAaTepHMAIOB HUBEIMPOBA-
HMSl MAaKCMMAJIbHBIH OTHOCHTENBHBIA IPOTHO WJIK MaKCHMaibHas
pa3HOCTb OCAfOK (I KAapKaCHbIX 30AHHUM) CPaBHUBAIOTCS C IpPHBE-
JCHHBIMH BBILIE MPENCIbHO AONMYyCTUMBIMHK JedhopManusmiu. Borpoc o
HUIMYUM M PAa3BUTUU HEPABHOMEPHBIX OC3aOK HOKEH pellaThcsl B
KaXJIOM KOHKPETHOM CJIy4ae MCXOAsl U3 IPYHTOBBLIX YCJIOBHH, Imybu-
Hbl 3AIOXEHUS (PYHIAMEHTOB M HaNMMYHMS BHEIUHUX HEOJIAronpHUSITHBIX
BO3JICHCTBHH.

B cnyyae ycTaHOBJIEHUSI TEHACHLMU K HEPABHOMEPHBIM OCAJKaM
30aHUA HEOOXOOMMO MO03a00THUTBECA O 3aKPEIUIEHHH OMOPHBIX TOYEK
IUIsl [IOBTOPHOI'O HHUBEMUPOBAHUA € INMOMOIULID YCTAHOBKH OCAIOYHBIX
MapoK.
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Puc. 3.2. Cxema yCTAHOBKM OCAIOYHBIX MapoK:
a, 6, 8 — CTCHOBbIe MapKH; 2 — LIOKOJIbHas Mapka

Ha puc. 3.2. npuBeeHBl HEKOTOPHIE KOHCTPYKIIMM OCAJOYHBIX Ma
POK, KOTOpBIE MOTYT OBITH YCTAHOBJICHBI B LIOKOJAbHOM YaCTH CTCHBI. |
COOTBETCTBUM C «YKa3aHMsIMM IO HAOMIOAEHMWIO 3a ocankamu ¢yHaa
MEHTOB NPOMBINUIEHHBIX M TPAXAAHCKHUX 30AHMH M COOPYXEHHI» Map
KM CJEOYeT pasMelaTh o KOHTYpY 3pmaHus depe3d 10—12 M. Ux Heob
XOOMMO YCTAHABJIMBATL HA Yyrjax 34aHUA, B MeCTax IPUMBIKAHU
IPOAOJBHBIX U IIOIIEPEYHBIX CTEH, C OOEUX CTOPOH OCAJOYHOro 1IBa

IIpun ycTaHOBKE MapoK ciedyeT Y4YeCTb Pe3yJLTATHI HUBEIUPOBA
HUSA, TPOBEACHHOTO MNP NPUEMKE 3HaHHA, 3AJ0XHMB HMX B MeCTa
HauOOJMbLIEH OXHIOACMOM OCanKu, NMporuda, kpeHa ¢$yHIAMEHTOB.

3.2.2. OnpepeneHne yKriOHOB OTMOCTKM

s onpenencHUss YKIOHOB OTMOCTKHM HCMOJIb3YIOT YKIOHOMEP.

YKJIOHBI OTMOCTKM HM3MEDSIIOT MO BCEMY MEPHUMETPY 3IaHUSA H
MEHEEe 4YeM B NATH CEeYeHHUIX IO KaXIoW ero cropoHe. Kpome Torc
[IPOBEPACTCS KAYECTBO BBINOJHCHMSI paboOT: OTMOCTKA HOJLKHA HMMET
LIMPUHY, IPEAYCMOTPEHHYI0 NPOEKTOM, IIPUMBIKATh K LIOKOJI0 343
HUS M OTOCJATHCA OT IIOKPBITHS TPOTyapa.

YKJIOH OTMOCTKMU OOJIXeH OBITh He MeHee 3%.

3.2.3. BoiiBNnenne u namMepeHue TpewliuH B CTeHax
TEXHUYECKOro noanonss (noarana)

Ilpy BbIABIEHMM TPELWHMH B CT€HAaX TEXHHYECKOTO IMOATIONbS OPH
€HTMPOBOUHO OIIPEEIAETC] UX XapakTep M M3MeEpsieTcs IUMPHHa pac
KPBITHS O,
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IpeHEl BBISABIAIOT NIPH BU3YAJIBHOM OCMOTpE 1OKOJISL 3HaHMS MO
BCEMY €T0 NEPUMETPY U OCMOTPE CT€H TeXHUYECKOTrO ITOAIIONBI U3HYT-
pu. OOHapyXEHHBIE TpPELUIMHBl 33aPHCOBBIBAIOT, OMNPEACNAETCA INPU-
OIM3UTEIEHO MX XapakTep (yCadlOyHbIC, OCANOYHBIE, TEMIIEPATYPHEIE).
IIInprHa pacKphiTHs TpPELIMH 3aMepsSeTcs ¢ IMOMOLIBIO TOMUIMHOMEpa
(puc. 3.3). U3mepenuIo nomnexat Haubosee KpymnHble (Ha rjaa3) Tpe-
IIUHEL.

IvpUHA pacKpbITUS TPEUIMH O., B XEJE€300€TOHHEBIX MaHEIAX TeX-
HUYECKOTO TNMOAIONBSA HE HO/DKHA INMpeBbIuaTh 0,3 MM, a B CTBIKaX MEX-
Iy na”ejssMM — 1 MM. IpeliMHa 3aMepsieTCs B TPEX MECTax MO JUIHMHE,
B TOM 4Yucie B HaubGojiee MMPOKOil ee YacTH. [IpyM HaMUYUM TpEIMHBI
CHapyXH (B L{OKOJE) YYACTOK IIOJIEXKHUT OCMOTPY U H3HYTPH.

3.2.4. BoisBneHue U UamepeHue TpeLiuH B CTeHax

IIpy BBISIBICHMHM TpEeIUMH B HAapYXHBIX (8,) H BHYTPEHHHX (37,)

HECYLIMX CT€HAaX OIpedeiIeTcd HX XapakKTep M U3MEpAeTCs LUIUPpMHA
PACKPBITHS.

TpeluMHBI HAa MOBEPXHOCTH HAPYXHBIX M BHYTPEHHHMX HECYUIUX
CTEH BBIABISIIOTCS IPHM BH3YaJIbHOM ocMoTpe. OmnpenensieTcsa HMX Xa-
paKTep — YcagO4YHBIE, TEMIIEPATYPHBIE, OT CMATHS IIPYM OIMUpPAHHUU IIE-
PEKPBITHU, OCAHOYHBIC, OT BO3ACHCTBHUA BEPTUKUILHBIX U T'OPH3OHTAIIb-
HBIX Harpy3ok. Heobxomumo 3aduMKCUpOBaTh HUX pACIOJIOXEHUE HA
CXEMAaTHYECKOM YepTexe, yIelsii ocoboe BHMMaHME TpelUMHaM B Ie-
PEMBIYKAX ¥ MPOCTEHOYHBIX YYacTKax MaHee.

IlluprHa packpbITUS H3MeEpSETCs IPO3PayHbiM TOJIIWMHOMEPOM
NIYTEM HBAJIOXEHHUSA €ro Ha TPEILMHBI.

IlpenenbHass MWHPHHA PACKPBITHS TPEIUMH [UISA XKENE300€TOHHBIX
KOHCTPYKIIMH CTEH, B KOTOPBIX apMaTypa HE¢ HUMEET aHTUKOPPO3IUOH-
HOM 3alIuThl, HE JOoKHA mnpeBbitiaThk 0,3 MM (mpwiox. 1, 1. 1).

CHapyXH BU3YAIBHOMY OCMOTpPY IOABEPraloT AECATH NMaHEIEH, I10
TP IAHEAH IIEPBOro, CPEAHEIro H IOCHCAHEro 3TaxXe (MO TpexX 3Taxei
OCMOTP MOXHO IIPOM3BOJUTE C MOMOLUBI0O OMHOKIIA, BHIIUE — IIPHA BbI-
xone Ha 0ankoHsl M JoaxuH). Hanmbonee 3aMeTHass Ha rna3 TpeUIUHA,
PacIioIOXEeHHas B MEepPeMBIYEUHOR WM IIPOCTEHOYHOM 4acTu obcneno-
BAHHOM MaHeNM, U3MEPSETCA B TPEX TOYKax [0 ee IIHUHE.

TpelwiMHBI Ha BHYTPEHHHMX ITOBEPXHOCTSIX IIAHEJEH BBISBISIOT Ha
BCEX MOBEPXHOCTSX CTEH KaxXJOH OOCICIyeMOH KBapTHPHL.

3.2.5. OueHka KayecTBa MOHTaXa CTeH

CootsercTtBHe (PAKTHUYECKMX IOOIYCKOB IIPDM MOHTAaXe CTEHOBBIX
maHeneil HOPMATHUBHBIM ONpENEHAECTCS IO CIEAYIOLIUM I10Ka3aTelsIM:
e IIMPYHE IIBa MEXIY HApYyXHbLIMH CTEHOBLIMM MAaHEJSIMH C;
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¢ OTHOCUTCABHOMY CMCIUCHHI) BCDTHKAILHBIX H TOPH3OHTAJIbHBIX
IpaHeil TOpLIOB MNMaHeJeH B KpecTtooOpa3HOM HIBE dj;

e OTHOCHTEJIBHOMY CMEILEHMIO JHLEBEIX I'paHEeH NaHeaey, conps-
raeMbpIX B ONHOHM IUIOCKOCTH, Wi (pacajHOH NOBEPXHOCTH &y M WIS
ITOBEPXHOCTH CO CTOPOHBLI NOMEIIECHHUHA O

e OTKJIOHEHHIO BEPXHHUX YTJIOB CTEH II0 BEPTUKAIH A.

IIpn u3MepeHHUSIX NPUMEHSIOT. TEOHNOJHUT, PEiKy CO CBeTALIECHCS
WKATOM, ONTHYECKYIO HACAAKy K TCOJOJUTY, OTBEC, IUTAHTCHUUPKYNb,
wabnoH I-1 (puc. 3.4).

M3MepeHnss NMpOM3BOAST CHApYyXH M BHYTIpH NoMeuleHui. Chapy-
KM OIIPEelNeasioTcd CIAEHYIOIIHE ITapaMeTpHI:

LIMPHUHA 1IBA ¢ — U3MEPSAETCH C MOMOINBIO LUTAHTCHUMPKY/IA MO Ha-
PYXHOMY LIBY MEXNY MaHeJIsIMA B TPEX TOYKAX IO BHICOTE CThIKa B Ipe-
€J1aX OMHOM NMaHeJ H: BBEPXY, B CpeAHEH H HWXKHEH yacTax (pHc. 3.5. a);

OTHOCHUTEILHOE CMECUICHUE BEPTHKAJIBHBIX M TOPU3OHTAIbLHBIX I'pa-
Hel IaHejieii B KpeCTOOOpa3HOM IIBE &; — HU3MEPSIETCA IyTeM HaJloXe-
HMSI Ha KpecTooOpa3HbIil 1I0B LejutylouaHoro watnoHa -1 u coBMe-
IIICHUEM €ro BEPTHKANBHBIX U FOPH3OHTAILHBIX OCEH COOTBETCTBEHHO C
BEPTUKAJIBHOM M TFOPHM3OHTANBHOW KpPOMKAMM HaHened. OTCYeT BedeTcs
Mo HIKajiaM IIadioHa ¢ TOYHOCTBIO A0 1 MM (puc. 3.5, 6);

OTHOCHMTEIBEHOE CMELUEHHE Oy JIMUEBBIX IDaHEN IMaHeNel, compsra-
EMBIX B OZHOM TJIOCKOCTH Ha (pacamHOM NOBEPXHOCTH,— HU3MEPSAETCS
C MOMOLIBIO IITAHTEHLUPKYASI C TOYHOCTHIO A0 1 MM, B TpeX TOYKax
10 JUIMHE TOPHU3OHTANBHOIO M BEPTUKAJIBHOIO CThIKA B IIpelesiax Ol-
HO#il maHenu (puc. 3.5, 6).

120 .
3
4
3
2
1
o
emsssramesonh =
432111234
2
3
4

Puc. 3.4 Ila6non Ul-1 miga H3MepeHHS B3aHMHOINO CMELUEHHS KPOMOK IMaHenen
B KpeCcToOOpa3HOM LIBE
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P uc. 3.5. JonyckaeMble OTKIIOHEHHS TNPH MOHTaXe CTEHOBBIX MNaHeneit:

a — WIHPWHA 1IB2; 6 — OTHOCHTEJILHOE CMELICHHE BEPTMKATBHEIX M [OPH3OHTANBHBIX IP2HEH TOPLOB
MaHenell B KPeCTOOGPA3HOM ILIBE; 8 — OTHOCHTEALHOE CMEUIEHME JIMLEBbIX IPAHEH TaHeneH, conps-
racMpX B OJHOM IUIOCKOCTH WA (acaHOi M BHYTpeHHEH NOBEPXHOCTEH

max__

S
|
(o]
o

SN

a

BHyTpH NOMEUICHUA ONpenessioT CICHYIOIIHE MapaMeTphl.

OTHOCHTEJIbHOE CMEILUeHHE JIMLIEBBIX IpaHeld TMaHeIeH, corpsrae-
MBIX B OQHOM IUIOCKOCTH I10 BHYTPEHHEH NOBEPXHOCTH 0, — U3MeEpS-
eTCH Ha JICCTHUUYHBIX KJEeTKax;

OTKJIOHEHHE BEPXHHUX YIJIOB CTEH IO BEPTUKAIH A — Ui BCEX HE-
CYIIMX M CaMOHECyLIMX CTeH B IIpeneaax obcienyeMOH KBapTHDBI.
W3MmepeHusi MPOU3BOIST O OJHOM NOBEPXHOCTM HAPYXHOH CTEHBI M
o o6euM IIOBEPXHOCTSIM IONEPEYHBIX HECYIIMX CT€H, K KOTOPBHIM
HMeeTCsl JOCTYN M3 JaHHOH KBapTHPHI.

TeomonuT YCTaHABIMBAIOT Ha paccrosHuMK 1—1,5 M OT creHnt B
cpenHell yactv no ee umHe (puc. 3.6). Tpy6a teomonura pacrnosara-
eTCA IYapalIeJIbHO CTeHe, M IIPH 3aKPEIUVIEHHOM FOPH30HTAILHOM
IUMOe BeleTcs OTcYeT Mo peiike, PacrioNOXEHHON IMEPNEHINKYISIPHO
K IUIOCKOCTH CT€HBI TAKUM 0O0OpaszoM, YToObl OMOPHBIA LIAPHK Kacajl-
CS CTeHBI B BEpPXHEil, a 3aTeM M B HHXKHEH TOYKAaxX B yIjlax KOMHaTHL.

Pa3HOCTb INONYYEHHBIX OTCYETOB B BEPXHEH M HHMXHEH TOYKaxX H
COCTABHUT BEJIMUMHY OTKJIOHEHHUSA CTEHBHI OT BEpPTHKAIH.
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P uc. 3.6. CxeMa H3MEPEHUs OTKIOHEHHH BEDPXHHUX YIr/IOB CTEH OT BEPTHKATH:
a — cXeMa M3IMEpPEeHHA; 6 — YCTAHOBKa TCOdONHTA
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Ilpn uU3MepeHHH OTKIIOHEHUS CAMOHECYILIHWX CTEH MOXHO IIOJIB30-
BATLCH OTBECOM Y METAJUIMYECKOH JUHEHKOM.

HUamMmepsieMble napaMeTpbl HE HOJXHBI TPEBLIILATE:

10<c<20 MM; &) <10MM; 85 <10 MM; 6, <4MM; A <10 MM.

IHlupuHa mBa M CMeLIEHHE IpaHed mnaHenel ¢, &), Oy IOJDKHBI
M3MEPATBCA BO BCEX CTHIKAX, MOOBEPracMBIX IPOBEPKE HA IepMETHY-
HOCTD.

Onpenenenye CMeHIEHHH IaHeNeW IO BHYTPEHHEH ITOBEpXHOCTH
S, NMPOBOIUTCS HA JIECTHHUYHOM KJIETKE HAa YPOBHE I1€PBOro, CPEIHErO
M IOCHEOHEro 3TAXEH HEe MEHEee YeM B TpeX TOYKAax 110 JJIMHE CThIKA.

OTKNOHEHHE BEPXHHX YIJIOB CTEH IO BEpPTUKAIM A OnpeaesnsieTcs
IUTSL XBYX YIJIOB KaXIOM HeECylled M CaMOHECylleil CTEeHOBOH NaHeau
B IIpelesnax oociaeayeMBbIX KBapTUp.

3.2.6. lNpoBepka repMeTUHHOCTU CTbIKOB
HAPYXHbIX CTEHOBbIX NaHeNnen

4

I[epMEeTHYHOCTb CTHIKOB HApYXHBIX CTEHOBBIX ITAHENIEH Onpenessi-
ercss KO3GhOPHULMEHTOM BO3IYXONPOHULIAEMOCTA CTBIKOB [, aAresveci
THOKOJIOBBIX F€pMETHKOB K (packaM IaHesied A U OTHOCUTEIBHBLIM Y-

JIMHEHHEM MY Pa3phIBE &,

I[Ipn rnpoBepke NONB3YIOTCA ciaeaymomuMu npudopamu: HCK3-1
VIS OMNpEAEACHUS BO3AYXONPOHHULAEMOCTH CTBIKOB, aJAre3MOMETPOM
ATl'-1, pa3poiBHOH MainuHo# tunos PMMHM-250, PMU-40 u np.

OO6cnenoBaHMEe CTBIKOB IMPOBOIMTCS HE paHEE 4YeM 4Yepe3 CEMb
THEK TOCNIE OKOHYAHHUS TepMETHU3ALMH THOKOJIOBLIMH FE€pMETUKAMM H
yepe3 ABa JHA TI0CJe OKOHYaHMA TepMETH3alMH ITIOJTHHU300yTHICHO-
BOIl MACTHKOH.

Ilepen UcnbITaHUEM HA BO3AYXOIPOHMLAEMOCTH BHITIOMHSIOT BU3Y-
aNTbHBIA OCMOTP HApYXHOH NOBEPXHOCTH CTBIKOB C ITOMOIULIO JIYIIEBI
(B BEPXHHUX 3TaXaxX — C OANKOHOB MJIM TEACCKOIMYCCKOM BBIILKH).

Oco6oe BHMMaHHE OOpamIalOT HA KayeCTBO TIE€pPMETHU3allMH CTbI-
KOB, MMECIOIIUX NePEKTHHIE YIACTKH: OTCJIOEHHUS ITJIEHKHA THOKOJOBOTO
r¢épMETUKa OT OCHOBAHMS, TPCIUMHBI, HAITUILIBLI, KOMKOBAaTOCTb B CJIOC
THOKOJIOBOIO IFEpMETHMKA WIM TEMHBIC IISATHA, BBICTYNAIOIME Ha MLe-
MCHTHO-IICCYAaHOM pacTBOpe, 3alIMIIAIONIEM MOJIMH300YTHICHOBYIO
MACTHKY B CTBIKE, pa3pyUIeHHE 3allIATHOIO CJIOS M Jp.

Bo3ayxOnMpOHHMIIaeMOCTh H3MEPSACTCSI HAa YYACTKAX CTBIKOB ¢ Hau-
OOJBUIMM KOJHYECTBOM JE(EKTOB.

IIpucTanbHOe BHMMAaHHE YIAEHSEeTCS KOHTPOJIO BO3AYXOIPOHMIIAE-
MOCTH YIJIOBBIX TOPLIOBBIX CTHIKOB, a TaKKe€ MECTaM 3alciKH OaJKOH-
HBIX TUTMT B FOpPM3OHTaJbHbIe LIBbl. KaXnblif MUCNBITYEMBbIil CTHIK ITpO-
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BCPACTCA Ha BO3AYXOIIPOHMUIACMOCTD B TPCX MCCTAX O €ro IUIUHE,
OKOHYATEJBHONH OLEHKOA MOXHO CYUTATh HAUXYIIUIUNA pe3yabTaT M3
TpeX HU3MEPEHHUH.

Ob6s13aTeNbHOMY KOHTPOJIO HOMIEXMT TONUMIMHA IUIEHKM FepMETH-
Ka, HAHECEHHOTO Ha OCTOHHBIC MM LIEMEHTHO-ITECYAHbIC MOBEPXHOCTH
CTBIKOB. st M3MEpEHUsS! TOJNIIMHBI UICHKA TepMETHKA MOXET OBbITh
MCIIONIB30BAHO YCTPOMCTBO BEChbMA INPOCTONH KOHCTPYKUHMH, H300paXeH-~
HOE Ha puc. 3.7.

H3MepeHne OCYLIECTBIACTCA CICAYIOIUMUM OOpa3oM: INKaly HHIH-
KaTopa YCTAHABAWBAIOT HA «HYAb» TAK, YTOOL! KOHIUbLI MIT U HUXHAL
IIOCKOCTh CMEHHOrO HAKOHEYHUKA Kacaluch POBHOH IIOBEPXHOCTH
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P uc. 3.7. YcTpoiicTBO AJi1 M3MEPEHHMA TOJIUIUHBI MACTHYHBIX NOKPLITHH,
HAHECCHHBIX HAa TBepOble OCHOBAHMS:

] — MHAMKATOP YacoBOro THNA, 2 — H3MEPUTEABHHNA CTEPXEHb HHAMKATOPR, J— HAKOHEYHMK H3-
MEPHTENILHOTO CTCPXHA; 4 — HUINOAEPXKATENb; J — KM
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TepMETHKA. 3aTeM HIIaM¥M NPOKAIBIBAIOT SNACTHYHBIM CJIOH 10 CO-
NPUKOCHOBEHMSA MX C TBEpPABIM OCHOBaHMEM (DeTOHOM (hackM MAHENIH
UK LEMEHTHO-MeCYaHbIM pPAaCTBOPOM OCHOBAHMA CThIKA). HM3mepu-
TE€JIbHBIH CTEpPXEHb HHIWKATOPA, ONMHPASICh CMEHHLIM HAKOHEYHHKOM
Ha 32J1aCTUYHOE NOKPBITHE, CABHMIACTCS OTHOCUTEJIBHO KOHILIOB HMIJ1 HA
BEJIMYUHY, PABHYIO H3MEpPSIeMOM TOJIUMHE CJIOA MAaTepHaia; U3MEpCH-
HYIO BEJIMYMHY (PUKCHUPYIOT CTpPEJKM HHAMKATOpAa, CBA3aHHBIE 3yDya-
TON Nepenadyer ¢ UIMEPUTEIIBHBIM CTEPXHEM.

KOHTponp 3a TONIIMHON IUIEHKHM TEPMETHKA OCYLUCCTBISETCS IOC-
JIe 3aTBEPICHMA TOCHENHEro B cThike. IIpu TeMnepatype oKpyxaroiie-
ro sosnayxa 15—20 °C u3MepsaTh TOJLIMHY MOXHO 4Yepe3 CYTKH IOCHE
HaHEeCEHUs repMeTHKa, npu temreparype 40—50 "C (dcrons3ya gam-
ny 3C-3 win I'MHMB-1, HanpaBasgeMylo Ha WMCIBITYEMBIM Y4YacTOK
CTHIKA) — Yepe3 HECKONLKO YacoB.

AJNF€3UI0 THOKOJIOBBIX T€PMETHKOB K OCTOHHBIM (LieMEHTHO-TieCya-~
HBIM) TOBEPXHOCTSIM CTHIKOB OIIPEACNSIOT ¢ IIOMOIBIO anre3MoMeTpa
AT-1.

11 31oro Ha repMeTHK 20—25 CTBIKOB M3 YHCJIA MCIIBITYEMBIX HA
BO3AYXONPOHMIAEMOCTh YCTAHABJIWBAIOT IO OJAHOMY IUTaMmy IIoCie
MMPOBEPKU CTHIKOB HAa BO3AYXOIPOHHULIAEMOCTb.

LtaMnibpl YCTAHABAMBAIOT PABHOMEPHO 110 MEPUMETPY 3HAHUA Ha
BEPXHEM, CPEIHEM M HMXHEM 3Taxax; o6s3aTeJIbHOM IpOBEPKE IOH-
JIEKWT aAre3usi repMeTMKOB B BEPTHKANbHBIX VYIJOBBIX, TOPLIOBBIX
CTBIKAX, a TaKXe BOAM3M MECT IepeCcedeHUst BCPTMKAJIbHBIX U TOPH-
30HTAJbHbIX CTHIKOB.

HItaMIibl NPUKIEHUBAIOT K 3aTBEpPACBHIEMY IE€pPMETHKY CHHTETUYE-
CKMM KieeM (HanpuMep, 88-H mia repmeTmkoB Mapok Y-30M u
['C-1). B Mecrax npuKieuBaHMsl HITAMIIOB HE NOJDKHO OBITH TPEUIMH,
KOMKOB, HAIUILIBOB W T A. AIre3did repMEeTHKA OIpPEeAeNsOT IOCie
3aTBEPACHUSA Kief, HO HE paHee 4YeM Yepe3 CYTKH [MOoCie [MPUKIAECHKA
wraMnoB (Mpu TeMIlepaType Hapy:XHOro Bo3agyXxa He HUxe —5 °C).

OTHOCHTEJIEHOE YAJIMHEHME IpH pa3pbiBe THOKOJOBBIX TI€pPMETH-

KOB &, ONpENE/ISETCA C NOMOIUBIO WCIBITAaHMWI IMPoO Ha pa3pbiBHOH
MallIKHHE.

IIpoGbl THOKONOBOTrO repMeTHkKa B KoauyecTse 20—25 mT. oTOM-
paloT BOJM3U YYACTKOB CTBIKOB, IIe onpeaciasercs aare3us. Ilpoda
repMeTAKa — nonocka miMHoit 110—115 MM, mwumpuHOM 15—20 MM,
OCTOPOXHO Cpe3aeMasi OCTPbIM HOXOM.

b

B ciyyae pacrionoxeHus repMeTHKAa B ITTyOMHe CTBIKA, HEBO3MOXHOCTH YCTAHOB-
KA LUTAMIIOB H 0TOOpa nMpob onpeAcieHUe aare3dd H OTHOCHTEJALHOIO YIUIMHEHMs NpH
pa3pbiBe€ HE IPOHU3BOIHUTCAH.
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bBCe YyYaCTKM CTBIKOB, C KOTOPBIX OBbLI NMPOBENECH OTPLIB LITAMIIOB
U orbop mpob, repMEeTU3UPYIOT BHOBb 3THM XE€ T€pPMETHKOM C CO-
OJoaeHUEM BCEX TPaBWI TEXHOJOTMHU TepMETH3AlLIHH.

Ecnu CTBIKM 3arepMETH3HMPOBAHBI NMONUU3OOYTUIEHOBOM MAacCTHKOH
YMC-50, npopogsit ucnbiTaHusd B coOTBeTCTBUH ¢ TOCT «Mactuka
nmonuu3obyruneHoBass crpoutenbHass YMOC-50» (npwiox. 1).

3aMepeHHHH K03¢hdHUIUEHT BO3NYXOMPOHHLAEMOCTH CTHIKA i, HE
ZOJDKEH TPEBBIIATh HOPMAaTHBHOIO 3HAYEHMSA lyqp,. [lOCHEenHee ompe-
nensiercss Ha ocHoBaHMM AaHHbix CHuIT (npunox. 1, n. 8) ¥4 non-
CYUTBIBacTCA MO ¢opMmyne

. At . (3.4)
IHop.u - 2 ]
0,143V %(t, ~t, )nbR,

rie ¥V — pacueTrHas CKOpPOCThH BeTpa, M/C, IS JaHHOIO KJIMMaTuye-
CKOro paioHa, npuMHuMaeMass B cootBeTtcTBUM co CHuII, Ho He Mme-
Hee 5 M/c; t, — pacyeTHass TeMIlepaTypa BHYTpPEHHero Bo3ayxa, "C;
I, — pacyeTHasi TeMIieparypa HapyxHoro Bosayxa, ‘C; n — xo3dpu-
UCHT, 3aBUCAUIMA OT IONOXECHUA HAPYXHOU MOBEPXHOCTA Orpaxie-
HMS 110 OTHOLUEHHIO K HApYyXHOMY BO3ayxy; b — Ko3(pdHLUHEHT Kaye-
CTBAa TEIUIOM3ONSLIMM HAPYXHOIro OrpaxuaeHus; R, — CONPOTHBICHME
TEIUIOBOCIIPUATHIO, M? -4 - “C/BT; Af, — HOPDMHMpPYEMEBIII TeMnepaTyp-
HBIHA Heperag MexIy TeMIIepaTypoil BHYTPEHHEro BO31yXa M TeMIepa-
TYpPOif BHYTpEHHE#l MOBEPXHOCTH orpaxacHus, °“C.

ANre3usi repMeTHKa JOJDKHA ObITh OOJBLIE IIpenesia ero nmpo4yHoC-
TH IPH paspeiBe A > R,

3HayeHuss R, (pu ckopocTtd pactsxeHuss 50—100 MMm/MHH) s
psiia MapoOK THOKOJOBBIX TEpPMETHKOB IPHMBEACHLI HHXE:

R, MIla
AM 2. ....cooovoveevvessssmseesssesssssssssoseeneeesesessssssssss s ssssossssssssssss s 0,1 \
AM-0,5; KB-0,5 (IC-1); CM-0,5; CM-1; TB-0,5; TM-0,5.......... 0,3
KB-1; TM=Leucucoennoeveeeere oo seesessssssssessesssssses s ssssssensssnesnes 0,5

CpenHee 3HaYyeHHME OTHOCUTEIBHOTO YIJIMHEHMs g, IO JEHCTBYIO-
IIUM HOpMaM JTODKHO ObITh He MeHee 100%, mpuyeM pa3HOCTh Mak-
CUMaTBbHON M MUHHUM&IBHOM BEJIWYMH €, B CEPUM HCIBITAHHH He
NOMMKHA npeBbmaTh 10%.

Bo3nyxonpoHHIIaEMOCTh M3MEPSETCA BO BCEX TOPHU3OHTAIBHBIX M
BEPTHKANBHBIX CTHIKAX B KaXpodl U3 OOCneayeMBIX KBAapTUp, B TpeX
TOYKAX KaXOIOro CTHIKA.

AIre3aul0 M OTHOCHUTEJBHOE YUIMHEHHE ONpenensior B 20—25 me-
CTax, BBHIOpAaHHBIX B TOPH3OHTANBHBIX CTBIKaX. "
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3.2.7. BbisBneHne n namMmepeHue TpewuH
B nepekpbITUax

[Ipyu BBIABACHMH TPELIMH B IEPEKPHITHAX OIpPEAENsieTCs MX Xa-

pakTep M HM3MepseTCsl LUMPUHA DACKPBITUA Oy

IIpy BU3YAILHOM OCMOTPE BBLISIBISIIOT TPELUMHBI HA IMOBEPXHOCTH
MOTOJIKOB, 4 PACIIONIOXCHHE HX (QUKCHUPYIOT HAa CXEMATUYECKOM IIa-
He. IIpu 3TOM omnpenensieTcsl HMX XapakTep, a TakKxXe Halpabie-
HUE — BAO/JAb WIKH MNonepeKk Hpojera, no pedpaM WiIKM BOJIM3U HHX
(B peOpHMCTHIX IMaHeJsAX MOXHO ¢ noMoiupio npudopa MCM no pac-
MOJIOXKEHHIO paboyeit apMaTyphl OMpPERACTINTL MECTOIONIOXEHUE pebep).

IlepekpbIiTus 30aHUS, CAABAaeMOro B 3KCIUIyaTallMIO, HE JOJDKHBI
UMETh TPEIIMH, HWIMPHHA PAaCKPhITHS KOTOPHLIX MpeBblllaer 0,3 MM.

IIpy OOHapyXcHHMHM Ha ITOBEPXHOCTHU MNAHENECH CETKUA YCATOYHBIX
TPEIMH, & TaKXKe TPCIUMH B CPeAHEH 4acTW nolnepek pabodyero Inpo-
JIETa IJIMTHI LIMpHHOM Gonee 0,3 MM HeoOXOOUMO YCTAHOBHUTbL IIpH-
YUHY MUX MOSBJICHUA M OLECHHUTH CTCIEHbL OMACHOCTH IUIA AaJIbHEHIUEH
IKCIUTyaTalUH.

[Ipun nosBAEHMHU TPEHIMH OCMATPHBAIOT BCE IMOTONKM KaAXIOH 00-
caenyeMoi KBapTupel. IIpM HanMuuMM ycagOYHBIX TpelUMH (B BHIE
CeTKM) HIM TpELIMHBI BAOJBL paboyero mpojera IUiuT aenaerca 4—5
3aMEpOB LUMPHHBI PACKPBHITHA TPELIMH B HaumboOee 3aMETHBIX Ha a3
yyactkax. B ciayyae oOHapyXeHMs TpPCILIMH TOIMEpeK paboyero mpoJe-
Ta HEOOXOAHUMO yKa3aTb HMX JUIMHY W M3MEPHUTh LUMPUHY PACKPBITHA
yepe3d Kaxaele 30—50 cM no UIMHe.

3.2.8. UamepeHue BennuuHbl nporuba nepekpbiTuin ..

I OoLeHKH nedOpPMATHBHOCTH IUTMT NEPEKPHITUH HEOOXOOMMO
OIpPEHOENUTh NPOrud OTHOCHUTEJIBHO YYACTKOB MX OIMPAHMUSA HAa HECy-
wMe cTteHbl. [IpM NMpUMEHEHUHM Ieode3MYECKUX TNPUOOPOB OIMpeness-
€TCSA OTKJIOHEHUE IMOBEPXHOCTH IUIATHI OT TOPU3OHTAJILHON ILIOCKO-
CTH, MPOBEACHHON dYepe3 OCh TPYOBl HHMBEIMpA.

Pa3HOCTb OTMETOK OITOPHBbIX YYAaCTKOB IUTMTHI U €€ CEpPEAUHBl B
HanpaBJIeHUU IpOJeTa IUIMTH, OTHECEHHAas K [UIMHE IpojeTa, U CO-
CTaBJISAAET MUCKOMBIH OTHOCUTENBLHBIH IPOTHUO [y

IIpy H3MEPEHMAX MOXHO MOJb30BATHCS HUBEIUPOM, OINTHYECKOM
HacaakKoi K HUBENUPY, PEHKON CO CBETAMIEHCS IIKAIOW WIHM THIPO-
craTH4eckuM Huseanpom HIIT-1,

HuBennp ycTaHaBnuBalOT B YIy MOMEILEHUS WIA B IBEPHOM Ipoe-
ME C LEJBIO OINpEncjeHUs] ¢ OOHOH CTOSTHKM OTMETOK HAaMOOMBIIEro
yucaa To4yek. s KpynmHOpa3MEpHBIX MUIMT «Ha KOMHATY» OIpPEACAsIOT
OTMETKH B TPEX CEYEHUSIX BIOJb paboyero npoyiera IUIMTHL 110 TPU TOY-
KM B KaXIOM ceyeHUHU (pHuc. 3.8, a). [Ins onpeaenceHuss nporuda riur
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Puc. 3.8 CxemMa u3MepeHHUS NPOrHOOB IMEpeKpPHITHA: ' N
a — IUINTA <HAa KOMHaTy», 06 — HaCTMIH t
{ .

IMpuHOR# 1—1,5 M (TUIIAa MHOrOmyCTOTHOrO HacTHJIA) OTMETKH OIpe-
OeJSII0T B CpelHeM cedYeHWHM BIOoAb paboyero nponera B Tpex TOYKAX
(Ha omopax u B cpeAHel yacty; puc. 3.8, 6). Peiika B BEpTHKAILHOM
ITOJIOXKEHUM MOMEIACTCS B HAMECYEHHBIE TOYKHM IMOTOJIKA TaKUM OOpa-
30M, YTOOB! OMOPHBIH IHMAPHK Kacaiucs 3TOHM Touku. B Kaxmoi Touke
OTCYETHI OEpyTCH Ba pa3a ¥ BREIYUCISCTCA CpenHss BEIMYMHaA. IIpornd
OIPENENACTCS OTHOCUTENIBHO CTOPOH ONUPAHUSA TUIMTHI NEPEKPHITHSA HA
HECYILIME CTEHBI, YeM HCKIIOYaeTCsl BIUSIHHE Ha pe3yJIbTaThl M3Mepe-
HHUM DA3HOCTHU OTCYETOB IO KPAaMHUM TOYKaM.

Ha puc. 3.8 npuBegeH npuMep ONMUPAHUS TUIMTHI NEPEKPHITHA Ha
pa3HbIX oTMeTKax. IIpMHHMMasi oTcyeThl B TOYKax A U B 3a HyseBble,
ONpPeAensiOT NMPOruObl IJIUTHI OTHOCHUTENBHO NpsAMOi AB, COOTBETCT-
ByIOLIEH npodwno HenporHyelueics maHeau. IlonyyeHHBIH nporuo,
OTHECEHHbI K paboueMy NpOJETYy IUVIMTHI L, COCTaBUT fin,.

IIpu M3MepeHUH NpPOrudoB ¢ MOMOIUBIO FMAPOCTATUYECKOIO HHUBE-
JIMpa HavyaJdbHBIA OTCYET OepeTcsi B TOYKE IEPEKPLITUS Yy OIOPHI, a
3aTeM (TIpM TIOCTOSIHHOM TIOJNOXEeHMM ©a30Boil TpyOXM HUBEIHMpA)
MEPHYIO TpyOKY IOMEIAIOT B TOYKHM IUIATHI, KaK YKAa3aHO BHILIE,

Bouruucnenne mpornba NpPOM3BOAUTCHA TakKKEe OTHOCHUTEIBHO Nps-
MO, IIpOBEICHHON 4Yepe3 TOYKH ONOpPHl TUIMTHI B U3MEPSEMOM ceye-
HHMH.

MakcuMaibHBIiE OTHOCHUTEIBHBIA nNpornd B cepeauHe pabdbodero
TpoJieTa IUIMTHI C YYETOM JEUCTBUS HEMOTHOH HOPMATUBHOH Harpys-
KH B HE€3acCeJIeHHOM JoM€ (OTCYTCTBYET ITOJI€3Has Harpy3ka), a TaKkxe
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HEOONBUIOrO CpOKa €€ HEUCTBUA HE IDOJKeH npepslnatek 1/400 mpo-
nera.”

[Tporu6el oMnpenensilor I KaxXOoil IUIMTHEL Bcex 00CaenyeMbIx
KBapTHP.

3.2.9. OueHKa Ka4YecTBa MOHTaXa nepeKkpbiTUM

IIpn olleHKe KayecTBa MOHTaXa INEPEKPBITUH OIpeaensieTcs pas-
HOCTh OTMETOK IOTOJKA B YIJIaX KOMHAThI (A, —h,).

Husennp ycTaHaBIMBAIOT IOCEpEIMHE KOMHATHI M OIPEHCTSIOT
OTMETKHU BCEX YeThIpeX YriaoB (peiKa YCTaHABJIMBACTCS OINOPHBIM IlIa-
PUKOM B yrjax TIIOTOJKa). 3aTéM BBIYMCISETCS pPa3sHOCTb OTMETOK
MEXIY YIJIaMHM IO KaXnoM cropoHe (puc. 3.9).

IIp¥ 2TOM MJOJKHO BBHIMIOJHATBCA YCAOBHE Ay —h, <1/300/, rme
| — paccTossHME MeEXOy 3THMH YIJaMu.

Pa3sHOCTE OTMETOK MOTOJKA OIpPEAciHsAeTCA I10 YETBIPEM VIJIaM B
IIOMEILEHUSIX KaXnoh obciienyeMoi KBapTHPHI.

3.2.10. NamepeHune Temneparypbl U BJIAXHOCTHU
BO3AyXa B NOMELLeHUsX

TeMnepaTrypa ¥ BJIAXHOCTb BO3AYXa M3MEPSIOTCS B Pa3IU4HBIX T10-
MEILICHUSX KBAapTUPBI, 4 TAKXKE HA JICCTHUYHBIX KJIETKAX U B TEXHH-
YeCKOM TOAMNONbE C TMOMOIIBI0 NCHUXpOMeTpa ACCMaHa.

TeMmnepaTrypa M BI2XHOCTH BO3AYyXa B MOMCILICHUSIX OIPEACsSIOTCS
MpU 3aKpBITBIX OKHAX WU ABEPSIX HAa ypoBHe 1,5 M OT mona, B cepeau-
HEe KOMHATBI; HA JICCTHHYHBIX KJIETKAX TEeMIieparypa ONpeAcndaeTcs Ha
NepBOM M NOCJIEIHEM 3TaXax Ha ypoBHe 1,5 M oT mona miaoiagku. B
TCXHHYECKOM IIOAMNOJILE TEMIIEPATYpa H3MEPSICTCS B KAXAOM M3 IO-
MCLICHUNA B IIpelenaax obCnemyeMoro ydJacrka.

3HAYEHUA PpaCYECTHLIX TEMIIEPATyp BO3AyXa B NOMENICHUSX XWIBIX
3IaHUM, peraMeHTHpoBaHHbLIC HaHHBIMM CHuII (npwiox. 1, m. 15)
[TPUBEACHBI HHXE:

t, °C
ZKITAA KOMHATA, KYXHS7 ... ceimeiieeieieeneeeiniinniteeensiaesesansassnsiasesssssnnseasars +20
BaHHAA. ..o et r et e e e aaaas +27
(3T ) 3 7 - SRR +16
COBMELIEHHDBIN CAHY3CL. .. evieerreeerereraeaerinns soeessemmrnnsans sevmnes aesesesaesens +25
B) (Tor 933713 F:1: 0 61 (1 o < TR RSO +16

=
IIpenenbHO HONYyCTHMBIA TNMPOrHO IUTMT MEepeKpPLITHR MpPH NMPUEMKE 34AHMUS TIONY-
[1I0T Ha OCHOBAHUM CTATHCTHYECKOro aHanMi3a (pakTHYECKMX NpPOTHMOOB NepeKpHITHH,
IAIMEPEHHLIX B HEJACENEHHBIX AOMAX, M NPOBEPOYHLIX PACYETOB MPOTHOOB IUTMT.
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PacyeTHyI0 TEMIIEpATypy BO3dyXa B BAaHHbLIX
KOMHaTax M COBMCUIEHHBIX CaHy3JlaXx IIpU Ha-
JAYMKU B HUX BOJOHArpeBaTesicii HA rasoobpas-
/ HOM MWJIK TBEP/JOM TOIUIUBE CJIEAyeT NPUHHU-
T MaThk papHoit 18 °C.
hy IlpuBeaeHHass OTHOCHTENbHAS BAAXHOCTb B

[MOMEIUECHHUAX B COOTBETCTBUM C TPeOOBAHUSIMU
CHuIl (mpunox. 1, n. 8) moxkHa OBITH IS
pacyera OrpaxIarouiuX KOHCTPYKIIMH B Ipeae-

nax 50—60%.
Temniepatypa M BJAXHOCTbH BO3AYyXa H3MeE-
Piec 39 Cxena PAIOTCA BO BCEX MOMEIUICHHSX Kaxnou oﬁcne:
HIMEPEHUA OTMETOK IYEMOM KBApTHUPBI, 4 TaKXe HA JECTHUYHOM
MOTO/IKA B YI/Iax KJIETKE U B TEXHHUYECKOM IIOAMONLE B Ipelne-
KOMHATLI Jlax OIHOH MPOU3BOJILHO BbIOPDAHHOH CEKLMH.

3.2.11. OnpeneneHne nepenagos remneparyp
HA BHYTPEHHUX NOBEPXHOCTHAX OrpaxiaeHun

B naHHOM pa3geine JaHa METOAHMKA OIIpele/IicHUS Nepernana TemIie-
paTyp BHYTPEHHErO BO3AyXd U BHYTPEHHEW IMOBEPXHOCTH HAPYXKHOMU
CTEHBI Af., TIOBEPXHOCTH I0OJa Af;, MOBEPXHOCTH MOTONKA YEPAAYHOrO

MEPEKPLITUA WK MOKPHITUA (WA decuepaadyHoOil KPblUH) Al @ Takxe
TEMIIepaTypbl HarpeBaTelbLHBIX NPHUOOPOB.

Temnepatypy nopepxHocTedl HU3MEpPSIOT C MOMOIIBK MEPEHOCHOTO
AJIEKTpoNpUObOpa — TEPMOIIYNIA C  IMOAYIIPOBOAHHMKOBEIM  TEPMOCO-
MNPOTHBJIEHHUEM.

Ilpu sTOM HeOOXOAMMO, YTOOB! JATYMK TEPMOIUYNA IUIOTHO CO-
IIPUKACAICA C MOBEPXHOCTLIO. 3aMephbl TEMIIEPATYPHI B KaXIOU TOUYKE
CJCAYET YMPOU3BOIMTHE TPH pa3sa.

Hpoussoasauui 3aMepbl TODKECH HAXOAUTBCSH BO3MOXHO Aanee oOT
UCCICAYyeMOM YIOBEPXHOCTH, JEpXa TEPMOIUYI B BBLITAHYTOH pyKe,
yTOObl HE HApYILIUTh YCTAHOBMBILUETOCS TEIUIOOOMEHA MEXIY 3TOM
MOBEPXHOCTBIO ¥ OKPYXAIOIUM BO3IYXOM.

Bo BpeMsi HM3MepeHHH chegyer M30eratb CKBO3HJIKOB, TaK Kak
CNyJaiHbIE MOTOKM BO3yXa CHUXAIOT TOYHOCTH ITOKA3aHWM mpubdopa.

Temniepatypa rnoBepxHOCTel M3MepPsIETCSI COOTBETCTBEHHO TPaQuKY,
fpeacraBieHHoMY Ha puc. 3.10:

Ha BHYTpeHHeH MOBEPXHOCTH HAPYXHOM CTEHHI /. HA YypOBHE 1,5 M
OT MOJIa B CEPEAMHE IMPOCTECHKA UMM TIYXOM 4acTH CTEHLI;

Ha TOBEPXHOCTH I10J1a — B CEpPEINHE ITOMEUIECHUS [;

Ha TNOBEPXHOCTHU NOTOJIKA — B CEpeIMHE TNOTONKA [,
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Puc. 3.10. CxeMa 3aMepPOB TeMIeparypbl NMOBEPXHOCTEH OrpaXIaloLxuX
KOHCTPYKHUM K N

TpebosaHusamu rnasel CHuIl (npunox. 1, n. 8) nmpeaycMoTpeHbl
cleAylolMe IpeacAbHbIE Iepenagbl MeXAY pacyeTHO TeMIleparypoy
BHYTPEHHETro BO3JyXa M TeMIepaTypoi NMOBEpXHOCTEMl (MIpH HOpPMAasb-
HOM BJIAXXHOCTH):

AP =40°C; AP =20°C; AP =30°C. (3.5

I cpaBHEeHHUS C HOPMATHBHBIMM IlepenagaMyd TeMIeparyp Af

H At,, 3aMepeHHBIX INpPH TeMINEpaTypaX HApPYyXHOr0 M BHYTPEHHEro
13 Bo3ldyxa, OTJIMYAIONIMXCA OT PAacYeTHBIX ), NMpUBeNeHHBINA nepe-

najx Temiepatyp Al T W A1,PH® epecYMTHIBAcTCS IO (GopmynaM

P p
ArTPHE A5 AA’W S APTPYE A g AA; _, (3.6)
t !

roe AiZY, AtY" — 3aMepeHHBl nepenaj Il HapyXHBIX CTEH U 4Yep-
JIAYHOrO TiepekpuITHs; AP, Ar**™ — mnepenaabl TeMIEpaTyp BHYTPEH-
HEro M HapyXKHOrO BO3IyXxa.

[puBeneHHBIN Nepenam Mexay TeMIIEpAaTypaMu BHYTPEHHETO BO3-

JjyXa M INOBCPXHOCTHIO 110J1d COOTBCTCTBCHHO

ApTPHB _ A4 32M At![:acq
T A

[1* 163
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BHIYMCHIEHHBIE 3HAYCHHSA HE JOJIXHBLI MPEBHIILIATH HOPMATHUBHBIX.

Temneparypa noBepxHoOCTEH OTOIMUTEJIBHBIX INMPUOOPOB H3MEpPAETCS
Ha nojamlled Tpyde, oTBOmsIICH Tpybe MU B cepelvHe TNpubopa.

TennooTnaya HarpeBaTeJbHBIX IPUMOOPOB oOmpeaensercsa no ¢op-
MyJe

0, —KA[I‘ o, ) (3.18)

rae K — kKoadPUUHMeHT TeIUIonepeaayd HarpeBatejbHoro mnpubopa,
Bt/(M%2 -4 - °C); A — noBepxHOCTh HarpeBa npubopa, M2 1|, # — TEM-
rneparypa BOABl, COOTBETCTBEHHO TMOCTynawuieii B Mpuoop M BBIXOIs-
e u3 Hero, °C; #, — cpemHsist TeMIIEpaTypa BO3OyXa B NMOMELICHMH.

IlpenenbHO porycTuMas TeMIliepaTypa HarpeBaTeJbHOro Mnpubopa
IUIA XWIBIX 30aHUM coctasisger 95 °C (nmpwnox. 1, m. 14).

Ilepenanbl TEMIIEpaTyp OIPEAC/IAIOT B KaXIOM MOMEILIECHUHU BCEX
obcnenyeMpIX KBapTup. st obciieAyeMbIX KBApTHP IOCICOHEro 3Taxa
OIIpEenENsilioT Takxke Az, TeMrnepatypa Ha NOBEPXHOCTIX OTOINHUTENb-
HBIX NPUOOPOB U3MEPSETCS B KAXKIOM MOMEIIEHUM KaXIoH obcienye-
MOH KBapTHUPELI.

3.2.12. OnpepeneHue KoONU4YECTBa BO3AyXa, yAANIAEMOro
M3 NOMELLEHUIA Yyepe3 BEeHTUNSLMOHHbIE peLueTKHU

Bo3nyxooO6MeH B NOMEIIEHMSIX PalIMYHOrO Ha3HayeHus (KYXHSX,
BAHHBIX W CAHUTApHBIX Y3/1ax) OINIpeAciasieTcsa ¢ IOMOUIBI0 PYy4YHOTO
KPBUIbYAaTOTO aHEMOMETpPa, CEKyYHAOMepa, JUHEHKM.

C noMOILBIO KPEUILYATOTO aHEMOMETPA M CEKYHIOMepa M3MEpSIoT
CKOPOCTH BO3IOYIIHOTI'O NOTOKA, NPOXONAILEro 4epe3 BEHTUWIALIMOHHYIO
peLueTKY.

[IpM majnpHEHUIUX TMOACYETaX CpeaHEH CKOPOCTH BO3AYILHOIO IIO-
TOKa, 3aMEPEHHOK KpbUIbYATHIM AHEMOMETPOM, 3HaYEHHE CKOPOCTH
YMHoxaeTcsl Ha Koa(poduuuenr 0,8.

3aMephl CIACAYeT BBINOJHATE TPH pa3a B OOHOM M TOM XE& TOYKE B
CepeEAMHE BCHTUWIALMOHHONH peleTKu. XKHUBOE CEYeHHUE BEHTWIALIHMOH-
HOHM peuIeTKM 3aMEpSIOT JIMHEHKOH WIM ONpeaeisioT no dgopmyse

Axc = 0,74, (3.9)

rie A — Iiomiagk BEHTHWIALMOHHOM pelIeTKH, M2
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Pacxoa BO3ayxa, mpoXomsiuiero 4epe3 BEHTHISALIMOHHYIO DelieTKY
3a 1 4, onpeaensaerca mo Qopmye

v = 3600VA,, (3.10)

rae ¥V — cKopoCTh BO3AYIHHOTO IOTOKA, NPOXOASLIErO Yepe3 BEHTHIISA-
HHOHHYIO peuletky (¢ yyetom K= (0,8), M/c.
BhiuHCIIeHHBIE 3HAYCHMS CPABHUBAIOTCS ¢ HOPMATHBHBIMH.
Huxe npuseneHn HOpMaTHBHBIE 00BeMBI Bo3ayxa (M3/4), momie-
XKalero ynajdeHUIO M3 Pa3HBIX ITOMEUICHHIMA:

Xunas xoMHaTa (Ha 1 M? IUTOIIAZH)......cooueevereeeeennnen. 3
KyxHsa mnpu:
IBYXKOHMOPOUHOM TUIHTE.........eemrieerrrerirenrereiresaseresasannses He meHee 66
TPEXKOHQPOPOUHOM JUIMTE......ceeeeviicirirneriesearerenaeniorssosnns 75
YETHIPEXKOHDOPOUHOM IAMTE. ... ..vvvvrmrmerrireeneiriiaerseennennns 50
| 37:131 2 7L SO SRR 25
YOODHAA. ..c.ocneeernerrrannenerresmereesnnsaesrastsaaaesa s smnnennsansannsannnns 25 .
COBMEIIEHHBIH CAHY3CM......eeeurinanermennemsreressrnrnscsarnrssvens 50 .

BoanyxooOMeH onpenensiercsi B KaXIOM BEHTHWIHPYEMOM ncmeﬁl%-
HHH Kaxiaoi obcrnenyeMoil KBapTHPHI.

- +

3.2.13. MNMposepka yxJIOHOB GaNKOHHLIX NNUAT

YiUIoHBI GANKOHHBIX TUIMT OIPEAEHSIOT C MOMOIIBIO YKIIOHOMEPOB
B TpeX TOYKAax Mo IJjMHE OankoHa.

YxinoHbl OGANKOHHBIX IUTMT JOJKHBI OBITh HE MeHee 2%.

Heo6xoauMo npoM3BOAMTL NPOBEPKY BCeX OANKOHOB KaxIou 00-
cineayeMo kKBapTHpbl. [IpH OTCYTCTBMM OaIKOHOB B 0OO0CHEenyeMEBIX
KBapTHUpAax IPOBEPSAIOT BOCEMb CIYYAHHO BbIOpAHHLIX OANKOHOB (IO
ABa Ha KaxnoM H3 dacanoB 3maHus1). U3 HUX TpU OanKOHA JOJKHBI
OBITH PacroJIOXEHBl Ha TMOCHEOHEM 3Taxe.

3.2.14. Mpoeepka ruapon3oNnKUUU NONOB
B CaAHMTapHbLIX y3nax

Bo Bcex obcneayeMbIX KBapTHpPax NPOM3BOAMTCA NMPOBEPKA THIPO-
U3OJSINMHM B CAHHUTApHBIX Y3JIaX M BaHHBIX KOMHATAaX.

IIpoBepka oOCyILECTBASETCS C IOMOMBIO 3aJTMBKH II0JA BONOH
cnoeM |—2 cM C BblIEpXKOH B Te4eHHE 6 4.

[Ipu 3aMMBKEe MCMONB3VIOT ILJIAHTH, MOJCOESIUHAECMEBIE K BOXOTIPO-
BOOHbBIM KpaHaM. Cnycts 6 4 TIPOM3BOISTCSI OCMOTP MOTOJIKOB B
HUXeJIeXallluX TIOMeEIleHHMSIX M BBIABJIEHHE IIPOTEYEK.
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3.2.15. lNposepka kavecTtea OOOUHBLIX, MaNsAPHbIX
n obnuuoBRoOYHBIX paboT

3amaya 3TOrO BHIA KOHTPOJS 3aKIK4YaeTCd B IPOBEPKE COOTBE
CTBUS OTHEJIKM BHYTPEHHMUX NoMelleHUH TpebGosanusam CHwuII.

OTaenaHHBIE NOBEPXHOCTH OCMATPUBAIOTCS U1 OOHApPYXKEH!]
y4acTKoB ¢ gedekramu. IIpy 3TOM BBISIBISIOTCH:

ISl TIOBEPXHOCTEH, OKJIEEHHBIX O00SAMM, — MECTa HECOBMAJCHI
PHCYHKOB B CTBLIKaX, HEOOHOTOHHOCTb, HAJIW4YMWE BHILBETOB, a TaK>
HEIUTOTHOCTh NPUMBIKAHHMS 000€B K OKOHHBIM OTKOCAM, HAJMYHHKAE
U IUIMHTYCAM:

IUIsT OKPAILLIEHHBIX ITOBEPXHOCTE — UCKPUBJICHUS JTMHHUM 3aKpack
CONPATraeMbIX MOBEPXHOCTEH, a4 TAKKE MCKPUBICHHUS AUHHIA COMpPSXK
HHS C HEOKpAlICHHOM CTeHOM, msATHA, MOOJEeKLIHE YJaCTKH, Clel
LUITAKJICBKH;

Inst OOJIMLIOBAHHBIX IIOBEPXHOCTEH ITPOBEPSIETCA HMX POBHOCTH
ITOMOMIBI0 KOHTPOJBLHOM PEHKM MJIMHOM 2 M, a TaKXKe KadeCTBO O
IEIbHBIX TUIMTOK (HAIUYHE BLINIEpOMH, 3a3yOpHH). I MOBEPXH
cTeil, OOMMIOBAHHLIX MHCYNAKOM, CJIOMCTBIM IUJIACTMKOM, MOJMCTHP!
JIOM, BBISABJISICTCA HaIW4YHe ISATCH, COCTOSIHME IWIBOB M PAacKIaio
[IpOYHOCTH, NMPHUKIIEHKH HMIM CUCIUIEHHsS OOCJIMIIOBOYHBIX MAaTEepUAI(
IIpOBEPSIETCS MPOCTYKMBAHUEM.

Otgenodnbie paboThl (Tabn. 3.5) OLEHMBAKTCA B COOTBETCTBHH
TpeboBaHusAMHU, NipuBeaAcHHbIMH B CHHII (npunox. 1, 1. 18).

Ta6nuua 3.5 Jdedexrsl ormenoansx pabor

Buast pabor Hedexrbl Bennunna oonycka, MM
ManapHeie MecTHbIE MCKPHBJACHMA JK-| 2 (WA YAY4YLIEHHOR OKpac
HUH 3aKpackd B COTPSATaeMBbIX|KH); 5 (1A NMpOCTOM OKpPacky,
MTOBEPXHOCTAX

Hckpusnenne nmuauit dune-| 1 Ha 1 M duwieHkH
HOK H 3aKpacka

OboliHble Hecosnanedue pucyHkos Hal 0,5
CTHIKAX 000CB ;

O6MMLOBOYHbBIE IIpocBeTsl Mexmy o6auiO-| 2
BAHHOH MOBEPXHOCTHIO M KOH-
TPONBLHOH peHKoi /=2 M

Beimepbunsl, 3a3ybpunsr B| 0,5
KPOMKAaX IUTHTOK

B kaxnon obcneayeMOl KBapTdpe npoOBEpsieTCS Xa4eCTBO OTHf
NO04HBIX pabor BO Bcex momeleHusix. Haubosee 3aMeTHBIE s DUl
ne@exTsl 3aMepsatoTcd (2—3 3aMepa B OJHOM IOMEILIEHHH).
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3.2.16. Nposepka kayecTBa MNOJIOB U CTONAPHDbIX
n3genun

IIp npoBepke COOTBETCTBMS TMOJOB M CTOJISIPHBIX M3OEJIMHA Tpe-
boBaHMsiM CHull M npoekra MCHONB3YIOTCS 3JIEKTPOHHBIA BJIaroMep
DB-2M, peiika [ = 2 M, nuHelika, rpy3sl P= 1,0 xkH, 4= 30x30 mM?
u P=0,5 kH (pomuk /=15 MM, d=30 Mmm).

POBHOCTE MOBEPXHOCTH 110Ja OMNpPEAESIOT IIPUKIIANbIBAHUEM peii-
KM /=2 M X HU3MEPEHHUEM IIPOCBETAa MEXIY ITOJAOM U peikoi. Ilpo-
cagKa TOKpPBITUS MOAa M3 IIapKera, OOWATBIX M IAPKETHBIX HOCOK
OIpEACHsIETCS YCTAHOBKOM COCPEIOTOYEHHbBIX I'py30B Maccod 1,0 xkH,
Harpy3ka nepenaercss murammnom pasmepoM 30x30 MM, ycTaHaBJIMBac-
MbIM B YIJIY 3JE€MEHTA C BLIIEPXKOH B TEYEHUE ABYX CYTOK.

IIpocanka mMOKpbITHH M3 JIMHONEYMAa M NOJUBUHWIXJIOPHUIHOMN
TUIMTKH OIpeAensieTcs YCTaHOBKOM rpy3a Maccoit 0,5 xH Ha wramm B
BUJEC ponHMKa pasmepaMd /=15 MM M d= 30 MM U BbLUICPXHWBAHUEM
B TeycHHUEe 24 4; B MarepHaie NOKPBITUH NPH 3TOM HE HOJIKHO OBIThH
TPELIMH.

B1aXHOCTE CTONSAPHBIX M3HCHMH, OOLIATHIX M IAPKETHBIX I10JIOB
ONpeaeNnseTcsl ¢ TOMOHIBIO 3JIEKTPOHHOIO BJjlaroMepa B TPEX TOYKax
KaKIOTO 3ME€MEHTA.

Ilpu oLeHKe pe3yNnBETaTOB U3MEPEHHUH clieayeT PYKOBOACTBOBATBLCS
TpeGOBAHUSMH HODPM.

HpocBeT MexXay nOBEpXHOCTHIO Noja ¥ pedikoi /=2 M He 1oi-
)K€H TMPEeBLIIATDL I JOIATOrO M MAPKETHOIO IMOJIOB, @ TAKIKE ITOJIOB
M3 JIMHOJCYMA M TOJUBUHWIXJIODHAHOH IUIMTKY — 2 MM; I MO3a-
HYHBIX, ODETOHHEIX H KEpaMHYECKHX IIOJOB — 4 MM.

IIpocagka MOKpHLITUH IOA COCPENOTOYEHHBIM TIPy30M: JUIS JIOIlA-
ThIX TIOJIOB M3 NapKeTHBIX JocoK npH P=1,0 kH — He Oonee 1 MMm;
IUTST TIOKPBITHSL JIMHOJIEYMOM, MOAHBUHWIXJIOPUAHBIMHU IIATKAMU IIPU
P=10,5 kH — He 6onee 1 MM.

BlaxXHOCTb NEpEeBSIHHBIX TIOJIOB M CTOJISIPHBIX M3JCIMHA HE NOJDKHA
[IpeBBIIIATE CAEAYIONIUX 3HaueHU#t, %:

MOJbl Jowarele — 12, napkerHele — 10;

OKHAa, OaJKOHHbIE IBEPH: MEpPEIeTh, (ppaMyry, nojaorHa — 12,
KOpoOKH — 18;

JBEPH JcpeBSIHHBIE IMMTOBBIE. TIIyxue — 10, ocrexyieHHble — 12,
KOpobkHu — 18.

ITpocankd TOKpBLITHS TMOJIa TOJ Harpy3Kod OIpelnensaioTcst B Of-
HOW KOMHATE M KyXHe KaXnoil obcnenyeMoi KBapTHUPH. BhakHOCTH
JICPEBAHHBIX ITOJNOB ONPCACAACTCA B TPEX TOYKAX [10J1a KaXIOH KOM-
HATBl BO BCEX OOCIEAyeMBIX KBapTHpax.

BnaxHoOCTs JApeBeCHMHBl CTOJISIPHBIX H3ICIHMMA ONpenensieTcsa s
TpEX OKOH M ABepeil B KaxXuon o6CnenyeMOM KBapTHPE.
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3.2.17. OueHka 3ByKOM3onupylowen cnocobHocT
CTEH N NEpexkpbLITUN

OueHka 3BYKOM3OJHUPYIOWIEH CIOCOOHOCTH CTEH U TNEPEKPLITHI
XWIBIX JOMOB € IOMOIIBLIO MHCTPYMEHTAIBLHBIX M3MEPEHUM BLINIOIHS~
€TCsl B 00S3aTENBbHOM IOPSAKE JUIA BCEX 3KCIIEPUMEHTAIBHBIX JOMOB
U KOHCTPYKUMHA THNOBLIX TOMOB.

H3mMepeHue 3BYKOHU3OJALUUM B AOMAx MACCOBOIO CTPOUTENLCTBA
NIPOU3BOJAMTCS MO TPeOOBAHUIO 3aKa3YMKa WM KOHTPOJHMPYIOUIUX Op-
[AHOB B CJYyYa€ TIOBBILICHHOW 3BYKOIIPOBOAHOCTH, SABHWBLICHCS
pe3yJbTaTOM HapYUIEHHWA IMPABHI IPOU3BOACTBA padboT (HenpaBUIbHAA
3aJieyIKa MECT CONPSAXEHUHA CTEH KW IMEPEKPBITHI, MOHTAXHBIX OTBEp-
CTUH, HaJM4YME TPELIMH U T. O.).

3.2.18. Mpoeepka YKNOHORB, rMAPOU3ONALUM KPOBHU
M paboTbl BHYTPEHHMUX BOAOCTOKOB

YKAOHB!I KPOBIK i, U3MEPSIOTCA YKJIOHOMEPOM B TPEX MECTAX IO
KaXOOMY CKaTy KpoBiaH. KauyecTBO IPHUKIICKKH pPYJIOHHOH KpOBIH
OLICHMBAETCSH C MOMOIIBIO IIPOOHOI0 OTPbIBA CIOEB PYJOHHOIO KOBpa.
[Ipu xopolieM KadecTBe NPHKACHKH OTPHIB MPOUCXOAUT 11O MACTHKE
WIK pYJIOHHOMY MaTepuany.

BoOHENTPOHHILIAeMOCTh KPOBJIM M COINPSDKEHUH BHYTPEHHHMX BOXO-
CTOKOB MpPOBEPSIOT 3aJIMBKOH BOAOH. BHYTpEHHME BOHOCTOKM 3aMOJI-
HAIOT BOJOM IIPH 33aKpbITBIX BBHIIYCKAX M BBIICPXHBAKT B TEUYEHHUE
15 MuH. Ilnockas xpbllla 3a1MBAcTCS BOAOH TNPH 3aKphIThIX BOOO-
MIPUEMHBIX BOPOHKax BOIOOCTOKOB M BBUICDPXMBACTCI B TeYCHHE 1 U.
IIpy CKATHBIX KpHIAX IMPOM3BOOMTCI HMX IOJHBKA BOAOW B TEYEHUE
1 4. 3ajuBKa BOAOH BHIIMOJHSICTCH TPHU TMOMOXUTENLHON TeMnepary-
pe HapyxHoro so3ayxa. OCMOTp NOMEUICHMH IS BLISBACHMS IIpOTE-
YeK OCYIHECTBISICTCS 4Yepe3 4ac IOociAe OKOHYAHHUS MCHBITAHWHA.

B coorBerctBuM c TpebGoBanusiMM rnasbl CHull (nmpunox. 1,
1. 12) YKJIOHBI KPOBAHM He HOJDKHBI MMETh OTKJIOHEHHMH OT IPOEKTHBIX
Gonee yeM 1—2% mns IUIOCKMX KpoBenb MW 5% st Opyrux BHUIOB
KPOBCIb.

VKIOHBI U3MEpPAIOT Ha KaXJAOM CKaTe€ KPOBJIM B IIpelAeiiaX OJHOM
CeKIIMH. 3aJIMBKY BOAOM IIPOM3BOIST TAKXKe B IIpeAciiax OOHOM cex-
UMH.

KayecTBO NPUKIECHKHM THIOPOM3OSIIMM MPOBEPAIOT HE MEHEE 4YeM
B 10 MecTrax, BHIOpAaHHBIX IMPOMU3BOJIBHO.
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3.3. METOOUKA MPOrHO3SNPOBAHUA OEMPAOALIMA
W NMNAHUPOBAHUSI PEMOHTA FOPOACKUX COOPY>XXEHWUMN

3ajayaMMy pacyeTra IO METONMKE IPOTrHO3HMPOBAHMSI PEMOHTA SIB-
JISIOTCH: BBIMUCICHUE O10[KeTa MO COAECPXKAHUIO M PEeMOHTY TOpO.-
CKMX COODPYXEHMH Ha ONMMXaWIIMNA rod; OPUEHTHPOBOYHBIA pacuer
(ITpOTHO3MPOBAHME) W ONTUMH3ALUA OIOKETA MO COAEPXAHHUIO U HX
PEMOHTY Ha NUIAHUPYEMBIH IIEpUOA, B TOM YHUCIE € YYETOM HMEIO-
IHUXCA OIOMKETHBIX OrPaHUYCHMI, BKIIOUAIOIUETO IIPOTHO3 Aerpana-
UMY COOPYXKECHUH B TEYEHHME IUTAHHPYEeMOro I