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Jlekumsi 1. OcCHOBHBIC MOHATHS Kypca.

1.1. TepMunbl 1 onpeaeaeHust

Asapusi — ONAacCHOE TEXHOTCHHOE TIPOUCIIECTBUE, CO3Jalolee Ha OO0BEKTE
yIpo3y JKU3HHU JIIOJEH W TPHUBOMSINEE K TOBPSKICHHUSIM, HE ITO3BOJISIONIAM
JTaTbHENITYIO SKCIUTYaTalnio 00BEKTa U HAHECEHUIO yillepOa OKpy»Karolie cpee.

Cmpoumenvhas  KOHCMpPYKyusi — 4YacTh 3JIaHUSA WX  COOPYKCHHS,
BBINIOJIHAIOIIAS. ~ OMpEAC/ICHHbIe (GyHKUMH (HECyllHe, OrpakAarollve WA
ACTETHUYECKUE).

CmpoumenvHoe uzodenue — WM3IEINE, TPETHA3HAUYCHHOE ISl MPUMCHEHHUS B
Ka4eCTBE DJIEMEHTA CTPOUTEIILHBIX KOHCTPYKITUI COOPYIKEHHUS.

Qusuyeckutli u3HOC — MOTEPS IKCIUTYaTAIIHOHHOW HAIS)KHOCTH KOHCTPYKITUH CO
BPEMCHEM B pe3yiIbTaTe MEXaHHUYCCKHX, TEMIICPATYPHBIX M JAPYTHX BHIOB
BO3JICHCTBUM.

MopanbHolti u3HOC — HECOOTBETCTBHE KOHCTPYKIMN 3MaHUS COBPEMEHHBIM
TpeOOBaHUAM (IKOJIOTHYCSCKHUM, ITPOU3BOJICTBEHHBIM, YPOBHIO KOM(DOpTa U T.1I.).

Asapusi — TIONHOE WM YaCTHYHOE paspylicHue (0OpyIIeHNne) KOHCTPYKIUA WK
nedopMaluy, yrpokaromue O0e301acHOMY BEACHHIO pabOT WIIM  BBI3BIBAIOIIHC
HapylieHue (0CTaHOBKY) IMTPOU3BOJICTBEHHOTr O MpoIiecca.

Haoesxcnocmos cmpoumenvhoco o0b6vekma — CHOCOOHOCTb CTPOMTEIHHOTO
00BbEKTa BBINMOJHATH TpeOyeMble (YHKIIMM B TEUYCHHE PACUCTHOIO CpoOKa
IKCIUTYaTaIlHH.

Jloneoseunocms  —  CIIOCOOHOCTH ~ CTPOMTEIIBHOTO OOBEKTa  COXPAHATH
MPOYHOCTHBIC, (HU3WYECKHE ¢ JIPyTHMe CBOWCTBA, YCTaHaBJIMBAaeMble IIPH
MIPOCKTUPOBAHUH 1 00ECIICUUBAIOIINE €0 HOPMAIBHYIO SKCITyaTaIllMI0 B TCUCHUE
PacyeTHOTO CPOKa CITYKOBI.

Pacuemmnwiii cpox ciyorcObl — yCTAaHOBICHHBIN B CTPOUTEIBHBIX HOPMax WIH B
3a/ITaHUU Ha TIPOCKTUPOBAHUE MEPHOJ MCIIOJIB30BAHMS CTPOUTEIBHOTO 00BEKTA 1O
Ha3HAYCHUIO 70 KANUTAJIbHOTO PEMOHTA WM PEKOHCTPYKIMU. PacueTHBIN cpok
CITY>KOBbI OTCUMTHIBACTCS OT HadaJla dKCIUTyaTallud OOBEKTa WM BO30OHOBIICHHS

€ro 3KCIUTyaTalu MOCIIe KallMTaIbHOIO PEMOHTA WIIM PEKOHCTPYKIHH.



Cpox cnyochbbl — TPOAOTKUTEILHOCTh HOPMaNBHOM AKCIUTyaTalluul ¢
TEXHUYECKUM OOCIY>KMBAHUEM, BKJIOYAsl KAMUTAIbHBIM PEMOHT 10 COCTOSHUS,
Korja JajabHeHIas dKCIuTyaTaius 00beKTa HeJIONMyCTUMa UK Hellesiecoo0pa3Ha.

Hopmanvuas skcnnyamayusi — SKCIUTyaTalsi B COOTBETCTBUU C YCIIOBUSIMU,
MPEAYCMOTPEHHBIMH B CTPOUTEIBHBIX HOpMAaX WJIW 3aJaHUU HA TMPOCKTUPOBAHUE,
BKJIIOYAsi COOTBETCTBYIOIIEE TEXHUYECKOE O0CTYKHBAHUE.

Hopmanouvle ycnosus skcnayamayuu — YYTEHHOE TIPU MPOEKTHUPOBAHUU
COCTOSIHUE, TIPU KOTOPOM OTCYTCTBYIOT KaKue-THMOO0 (DaKTOpbI, MPENsTCTBYIOIIUE
OCYLIECTBICHUIO (PYHKIIMOHAIBHBIX WM TEXHOJIOTMUYECKUX MPOLIECCOB.

Ilpeoenvroe cocmosinue — COCTOSHUE CTPOUTENBHBIX KOHCTPYKIMI 374aHUs
WIM COOPYXKEHHs, 3a TMpeaeiaaMd KOTOpOTO JalibHeillnas 3KCIUTyaTanus
HEJIONMyCTUMa, ONacHa WM 3arpyaHeHa. WHbIMH ClOBamMHu, KOHCTPYKIUU
MepecTau yI0BIECTBOPATh KAKOMY-JIHNOO0 U3 NPEIbIBISIEMbIX TPEOOBAHMIA.

Haepy3xku — BHELIHUE MEXaHUYECKHUE CUJTbI (BEC KOHCTPYKIIMM, 000pya0BaHus,
JOJIEH, CHera U Jip.), IEUCTBYIOLIME HAa CTPOUTEIbHbBIE OOBEKTHI.

Bo3zoeiicmeue — BiMsiHUE OKpyXalollell cpeapl HE CUIIOBOTO XapakTepa,
CrocoOHOE BBI3BATH HM3MEHEHHE €€ TEXHUYECKOTO COCTOSHUS (TeMmIeparypa,
arpecCHUBHBIE CPEJIbl U T.II.).

Pacuemnvie cumyayuu — yduThIBa€MBIM TPH pacdeTe KOMIUIEKC HauOoiee
HEOJArONpUSITHBIX yCIOBUN, KOTOPbIE MOTYT BO3HUKHYTh MPH €TI0 BO3BEJCHUU U
AKCILTyaTaIHH.

Texnuueckoe obcaysicueaHue — KOMIUIEKC MEPOTPUSTHIA, OCYIIECTBISEMBIX B
MEPUOJT PACUCTHOTO CPOKa CIYKOBI CTPOUTEIHLHOTO OOBEKTa, 00ECIEeUNBAIOITUX
€ro HOPMAJIbHYIO IKCILTyaTaIlHIo.

Haozop 3a cocmosnuem KoHcmpyKkyuii — MEPONPUATHS, BBITIOTHSIEMbIE
CIY)KOOW OKCIUTyaTallud ISl TOJJSPKAHUS 3JaHUM W COOPY)KCHUH B
PaboTOCIIOCOOHOM COCTOSTHHUHU.

Jepexmovr — OTKIOHEHHUS (PAKTUUECKOTO COCTOSHUS KOHCTPYKIIMH OT
IPOEKTHOI'0, BO3HUKIIIKE MPU HAPYIICHUH MPaBUII MPOU3BOJCTBA padOT Ha CTAIUU

HN3TrOTOBJICHUA U MOHTAXa.



Ilogpescoenus — OTKIOHEHUS (HPAKTUUECKOTO COCTOSIHUS KOHCTPYKIIUH OT
MPOEKTHOTO, BO3HUKIIKE B pe3yibTaTe JACHCTBUS HArpy30K M YCJIOBUH
AKCIUTyaTalluH.

Ilepuoouueckue ocmompsi — OCMOTPBI, YacCTOTa KOTOPBIX YCTaHABIHUBAECTCS
NpEANPUSTAEM, HCXOJs W3 WHTCHCUBHOCTU SKCIUTyaTalldd U MPEIoiaraeMoro
TEXHUYECKOTO COCTOSIHUSI KOHCTPYKIIUH.

Bueouepeonvie ocmompui — OCMOTpBI, CBSI3aHHBIE C TEXHOJIOTHYECKUMU
OTKa3aMU U aBapUSIMU, CTUXUIUHBIMU OEICTBUAMH, a TakyKe, KOrJa TEXHHYECKOE
COCTOSIHUE KOHCTPYKLHMI BBI3bIBAET OMNACEHHS (Ype3MEpHBbIE MPOTHOBI U
nepeMelleHus], KoiaeoaHus: U BUOpallMi KOHCTPYKIUUA U T.I1.).

Texnuueckuti MOHUMOpPUHZ — CUCTEMATUUYECKOE HAOJIOJICHHE 33 COCTOSIHUEM
KOHCTPYKIIMI B LENAX KOHTPOJISI HX COCTOSHHMSI MU OIEHKHM COOTBETCTBUS
MPOEKTHBIM U HOPMATUBHBIM TPEOOBAHUSIM.

Obcnedosanue KoHCmMpPYKYuti — KOMIUIEKC MEPOIPHUSTUN IO OINPEACIICHUIO |
OllCHKE (AaKTUYECKUX 3HAYCHUH KOHTPOJHMPYEMBIX TIapaMeTpoOB OO0BEKTa U
ONPEACIAIONIMX  BO3MOXHOCTh  €ro  JaJbHEHIIEW  JKCIUIyaTaluu WA
HEOOXOJUMOCTb BOCCTAHOBJIEHUS, YCUJIEHUSI, PEMOHTA.

Kpumepuii oyenxu mexuuueckoeo cocmosinus — 3TO 3HAUEHHUE MapaMeTpa,
YCTAHOBJIEHHOE MPOEKTOM WM HOPMaMH IPOECKTUPOBAHUSA, XapaKTepHU3YyIolIee
HECYIIYIO CIIOCOOHOCTh U APYIe HOPMUPYEMbIE XapaKTEPUCTUKH OOBEKTA.

Oyenka mexHuuecko2o cocmosHusi — ONPENICNICHUE CTEIIEHU MOBPEXKACHUS U
KaTerOpUU TEXHUYECKOTO COCTOSIHUSI KOHCTPYKIIMH, Ha OCHOBE COIOCTAaBJICHUS
(dakTHUeCKNX 3HAYCHHM MapaMeTpoB CO 3HAYEHUSMH O3THUX JK€ TMapaMeTpoB,
YCTaHOBJIEHHBIX IPOEKTOM WM HOPMATUBHBIM IOKYMEHTOM.

Heepadayus ceoticmeé mamepuanog — TIOCTETICHHOE TMOHUKEHUE YPOBHS

HKCILTYyaTallMOHHBIX XapaKTEPUCTHUK MAaTEPUATIOB
1.2. Cpoku cj1y:k0bl pa3auYHbIX 31aHUH

Kak MbI ye TOBOpPWIM, TOJ CPOKOM CIYKObl TMOHHUMAETCS KaJeHIapHOE

BpeMsi, B TEYEHHH KOTOPOTO IIOJ BO3JIEWCTBUEM PAa3IUYHBIX (HaKTOPOB



KOHCTPYKIOHWH IIPUXOAAT B COCTOSAHMC, KOrga MHX I[EIHBHGP’IHIEIH OKCILTyaTalus

CTaHOBUTCA HCBOBMOX(HOﬁ, d BOCCTAHOBJICHHUEC 3 KOHOMHNYCCKHU HGHCHCCOO6p33HBIM.

I'OCT 27751-2014 «HanexHOCTh CTPOUTENBHBIX KOHCTPYKIIUH W

OCHOBAHUI» PEKOMEHJIYET CJECAYIOIIHE MPUMEPHbIE CPOKU CIY>KObl 3JaHUNA U

COOPYKEHUH
[TpumepnbIT
HaunmeHnoBanue 00bEKTOB

CPOK CITy>KOBbI
Bpemennsie 31aHUs U COOpYKeHUS (OBITOBKU
CTPOUTEINbHBIX PAOOUYKX U BaXTOBOI'O MEPCOHANA, 10 ;met
BPEMEHHbBIE CKJIaJbl, ICTHUE MABUILOHBI U T.1I.)
Coopy>keHus, IKCILUTyaTUPyEMbIE€ B YCIOBHSIX
CUJILHOArPECCUBHBIX Cpell (COCYIbl U pe3epBYyaphl, He Memce
TpyOOIPOBOALI NpeNnpuaTHil HeTenepepadbaThIBatOIIEH, 25 et
ra3oBOM U XUMHYECKOU IPOMBIIIUIEHHOCTH, COOPYKEHHUSI B
YCJIOBUSIX MOPCKOM Cpebl U T.II.)
31aHusl U COOPYKEHUS MACCOBOTO CTPOUTEIHCTBA B He Metee
OOBIYHBIX YCIOBUSAX AKCIUTyaTallMK (3AaHUS KUIUIIHO- 50 et
IPAXKIAHCKOTO U MPOU3BOJICTBEHHOTI'O CTPOUTEIHCTBA)
VYHUKaTbHBIE 3/TaHUSI U COOPYKEHUS (31aHUSI OCHOBHBIX
My3€€B, XpaHWINIILl HAIIMOHAJIBHBIX U KYJIbTYPHBIX 100 1ot
LIEHHOCTE!, MPOU3BECHNUS MOHYMEHTAILHOTO UCKYCCTRBA, U Gosee
CTaJIMOHBI, TEATPhI, 3JaHUs BEICOTOM Oonee 75 M,
OOJIBILIETIPOJIETHBIE COOPYKEHUS U T.I1.)

HepeﬂKo BCTPCUACTCA IIOHATHUC «KAIIMTAJIbHOCTDb 3AaHMA». B HOPMAaTHUBHBIX

AOKYMCHTAX O9TO IIOHATHC HC OIpCcACICHO, HO, BMCCTC C TCM, 6BITy€T

KJ'IaCCI/I(i)I/IKaL[I/ISI BHaHHﬁ 10 KaIIMTaJIbHOCTH. TaK, IMPUHATO, YTO KWJIBIC 3JaHUA 110

KanUTaJIbHOCTH JENAT Ha 6 TpymI, a oOllleCTBEHHbIE 3/1aHus Ha 9.

Knaccudukanus »KuasiX 3JaHUN 110 KaTUTaJIbHOCTH

I'pynna Cpok
. | XapakTepuCTUKa 3[JaHUs U KOHCTPYKTUBHBIX AJIEMEHTOB
3JIaHUN CITy>XOBI
31aHusi KaMeHHbIE, 0c000 KanuTaiabHbIe; (YHIAMEHTHI
I KaMEHHbIE U O€TOHHBIC; CTEHbI KAMEHHBIEC (KUPIUYHBIE) U 150 ner

KPYIHOOJIOUHBIE; IEPEKPHITUS JKeJ1e300€TOHHbIE




31aHusl KaMEHHbIE, OOBIKHOBEHHBIE; (DYHTAMEHTHI
KaMEHHBIE; CTeHbl KAMEHHBIE (KUPIUYHbIE),
KPYIHOOJIOUHBIE U KPYIMHOTIAHETbHbIE; IEPEKPHITUS
&KeJIe300€TOHHBIE WIIM CMEIIaHHbIE, 4 TAK)KE KAMEHHbIE
CBOJIbI M0 METATMYECKUM OaKkam

125 ner

31aHus KaMeHHBIe, 00JIerYeHHbIe; (PYyHIaMEHThI KAMCHHBIC
1 OETOHHBIC; CTCHBI O0JETYCHHOM KJIa KA M3 KUPIIHYa,
IITAKOOJIOKOB, PAKYIIICUHUKA; IICPEKPBITHS JCPCBSIHHbBIC,
)Ke1e300€TOHHBIE WX KaMEHHBIE CBOIbI 10 METAJUINYECKAM
OankaM

100 net

3naHusi COOPHO-IIUTOBBIE, KAPKACHBIC, TIIMHOOUTHBIE,
caMmaHHbIe, (paxBepKOBbIC; PyHAAMEHTHI HA JEPEBIHHBIX
CTYNBSIX MPH OYTOBBIX CTOJ0AX; CTCHBI KApKACHBIC U JP.;
MIEPEKPBITHUS ICPECBIHHBIC

30 net

Vi

31aHus KapKaCHO-KaMBIIIUTOBBIC, H3 JOCOK M IIPOYHE
00JIErYeHHbIE

15 ner

Knaccudukarus oO1mecTBEHHBIX 3/TaHUH 110 KalUTAJIbHOCTH

3n1aHus KapKacHbIE, C )KeIe300€TOHHBIM HJIH
METaJUIMYECKUM KapKacoMm, C 3allOJTHEHHEM KapKaca
KaMEHHBIMU MaTepHajaMHu

175 ner

3manust 0000 KanmuTaIbHBIC, C KAMEHHBIMHU CTEHAMU U3
MITYYHBIX KAMHEH W KPYIMHBIX OJIOKOB; KOJIOHHBI U
CTOJIOBI 7KeJIe300€TOHHBIE WJIU KUPITUYHBIE; TEPEKPHITUS
XKene300€TOHHBIC WU KaMEHHBIE CBOJIBI TT0 METAUTHICCKAM
Oasikam

150 ner

31aHusl ¢ KAMEHHBIMHM CT€HAMU U3 IITYYHBIX KAMHEW WIn
KYITHBIX OJIOKOB; KOJOHHBI M CTOJIOBI JK€J1€300€TOHHbIE UITU
KUPIUYHBIC; TEPEKPBITUS KEI€300€TOHHBIC TN KaMEHHBIC
CBOJIbI 10 METAJIMYECKUM OajIkaM

125 ner

AV}

31aHust co cTeHaMH OO0JIErYeHHOM (KaME@HHOM) KIIaJIKU;
KOJIOHHBI U CTOJIOBI 3K€J1I€300€ TOHHBIE; MEPEKPBHITHUS
JIEpEBSIHHbBIC

100 ner

3maHus co CTeHaMU O0JICSTYeHHOM KIIaJKW; KOJOHHBI 1
CTOJIOBI KUPITUYHBIC WITH ACPEBSIHHBIC; MIEPEKPHITHS
JIepEBSIHHBIC

80 ner

VI

3naHust 1epeBsIHHbIC; CTEHbI OpeBeHYAThIe UM OpycuaThie

50 ner




Wl 31aHus AEPEBSIHHBIE KaPKACHBIE, IIUTOBBIC 25 et

VI OOneryeHHbie 30aHUS 15 ner

IX HaIIaTKI/I, IMaBHUJILOHEI, JIAPBKU U APYTUC 00JIETYCHHEBIC
3AaHUA TOProBJIn

10 xer

1.3. UcnibiTaHus, 0011HEe CBEIeHUS
Ucnbitanust  cinyxat g onpeAeneHuss  (AKTUYECKUX — 3HAYCHUU

HOPMHUPYEMBIX TIOKa3arenei (mapaMeTpoB) OOBEKTa UCIBITAHUS, KOTOPHIMU

SABJISIIOTCSL  MaTepHayibl, OTHAEJIbHbIC CTPOUTENbHBIE U3JENUs, CTPOUTEIIbHbBIC

KOHCTPYKIIMH, U 1aKe 3[JaHUE WIIU COOPYKEHUE B IIETIOM.

[To hopmanbHBIM IPU3HAKAM MOKHO BBIJICTUTH BHUIbl UCTIBITAHUM:

1. Ilonegvie ucnvimanus mamepuanos — Ha OOBEKTE ONPEIECISAIOT HEKOTOPhIE U3
napaMeTpoB (IPOYHOCTh MAaTEPHUAIIOB, BIAXKHOCTH U.T.1I.)

2. Jlabopamopnvie ucnvimanus mMamepuanog — MyTéM HCIBITAHUS OTOOpPAHHBIX
Ha 00BbEKTE 00pa3lOB MOXKHO ONPEIETUTh BCE HEOOXOIUMbIE XapaKTEPUCTUKHI
Marepuara.

3. HamypHvle ucnvimaHus — WCHBITAHUS  OTACIBHBIX KOHCTPYKTHBHBIX
AMeMEeHTOB (OalKu, TUTHTHI, ...), CTPOUTEIBHBIX KOHCTPYKIMN (TIEPEKpPHITHS,
paMbl Kapkaca, ...), HaXOoAsIIUMXCsi B cocTaBe 31aHus. B psane ciydaen
MPOBOJISITCS. MCTIBITAHUS (PPAarMEHTOB 3JaHUS. OJTH HCIBITAHUS TMPOBOMSTCS
HENOCPEICTBEHHO Ha 00BEKTE.

4. Koumponvnvie ucnvimanusi — UCHBITAHUS CTPOUTENBHBIX W3AEIHUI C IENbIO
MIPOBEPKU KAYECTBA U3TOTOBIICHHS TPOCKTUPOBAHUSI.

5. Ucnvimanusi moodeneti — K TaKuM UCHBITAHUSM TPUOETAOT €CIU  HET
J0CTaTOYHO 0OOCHOBAHHBIX METOJOB pacy€Ta CIONKHBIX B KOHCTPYKTUBHOM U
pacy€THOM IIaHe 0OBEKTOB

6. Hayuno-uccneoosamenvckas paboma — €& pe3yabTaTOM SBISIOTCS HOPMBI

IPOEKTUPOBAHUA.




Jleknus 2. ®dakropbl, BIUAIOIINE HA J0JTOBEYHOCTh 31aHUIH U COOPYKEHUIA.

30aHHAST U COOPYXKEHUS BO3BOIAT U3 MATEPUANIOB, KOTOPHIE HA NPAKTHKE
MPOJIEMOHCTPUPOBAJIA CBOKO CIHOCOOHOCTh K JIJIUTEIBHOMY CONPOTHUBIICHUIO
CWJIOBBIM M KIUMAaTUYECKUM BO3JeUCTBUSIM. HeoO0XoauMble MTPOUYHOCTHEIE,
neopMallMOHHBIE W HHBIE [OKa3aTeJ MaTepUaloB  pPErJIaMeHTUPYIOTCS
coorBeTcTBytomuMu ['OCTamu. Ux coOntoneHne rapaHTUpPyeT HaJJexalun
YPOBE€Hb HOPMHUPYEMBIX ITOKA3aTEJIE HA MOMEHT U3rOTOBJIIEHHUS] KOHCTPYKIIMU WIIH
BO3BeJcHUS 37aHus (coopyxkeHus). Ho k coxaneHuro, IMoj BO3JCHCTBHEM
pa3IUYHBIX (PAKTOPOB CO BPEMEHEM MPOUCXOJIUT JIeTpafalus CBOMCTB MaTepUaioB
HECYIIUX W OTPAXKNAIOMIMX KOHCTPYKIMW, WHBIMU CJIOBAMH 3KCILIYaTAl[MOHHbBIE
XapaKTEPUCTUKU MaTepuayioB yxyamarTcs. IlocienctBusi MoryT ObITh caMbIMU
pPa3HBIMU: OT HE3HAYUTEIbHBIX HEYA00CTB MPH SKCITyaTalluu 00bEKTA 10 aBAPUU.

3aKI0OUeHUE O MPUTOAHOCTH OTAEIBHOTO KOHCTPYKTUBHOIO 3JEMEHTa WU
o0beKTa B LEJIOM JENaloT MO pe3ysibTaTaM O0OCJeIOBaHUSl €ro TEXHUYECKOro
COCTOSIHHSI, B COCTaB KOTOPOIO BXOJAT M HCHBITAHUSA, BBINOJHIEMBIE KAaK B

J'Ia60paTOpHI>IX, TaK U B ITIOJICBBIX YCJIOBUAX.

2.1. ArpeccuBHBbIE CpeabI

Ilo cTrenenun Bo3elCcTBUS (OTHOCUTENBHOE CHUKEHUE NMPOYHOCTH Marepuala B
TEUEHHE OJHOTO roja) pa3invyaroT HearpecCUBHbIE (CHUKEHHSI MPOYHOCTU HET),
cilaboarpeccuBHbIC (CHIDKEHHUE TIPOYHOCTH 10 S5 %), cpeaHearpecCHBHBIC
(camxkenue 10 20 %) u cunbHOArpeccuBHbIe cpebl (CHIKeHne Oonee 20 %).

[Io ¢usnueckoMy COCTOSHHIO arpecCHBHBIE CpeIbl  KIACCHPUIUPYIOT
CJIEIYIOIINM 00pa3oM: ra30BIaKHbBIC; KUIKUE U TBEPIBIC.

I"'azoBaakHbIE Cpeabl
XapaKTepU3yeTcsi OTHOCUTEIbHOM BiaxkHOCThI0O 60 — 100% u coumepkaHuem B
BO3JyXe XHMHUYECKH OMAacHBIX ra3oB. [lo xapakTepy B3auUMOACHCTBUS C
IIEMEHTHBIM KaMHEM Ta3bl OIPA3IEISAIOTCS Ha TPU TPYIIIIbL:

'a3er 1-#t rpymmbl  (yriaeKuciabslid ra3, (GTOPUCTBIA BOAOPOA, (GTOPUCTHIN




KpeMHUH, ochHOpHBIA aHTHUAPHUI).

DTu ra3bl, MIPOHUKAs B MOPOBOE MPOCTPAHCTBO OETOHA BCTYMAIOT B PEAKIIHUIO C
pactBopoM ruapokcuaa kameius (Ca(OH)z) B pesynapTaTe 9ero MPOUCXOIMT
MOHUKEHUE IIEJIOYHOCTH LIEMEHTHOTO KaMHsl. B kauecTBeHHOM O€TOHE Y MOpOBOM
xuakoctu nokaszarens pH=12,5. Ilpu sTOM cranbHas apmaTypa HaxXOIUTCSA B
MMACCUBHOM COCTOSIHUM W KOppo3uu He nojasep:keHa. [Ipu pH < 11,8 Haunnaercs
KOppO3Hsl CTallu.

["a3pl 2-1 Tpymibl (CEPHUCTHIN U CEPHBIN aHTHIPHI, CEPOBOIOPOI).

B pesympraTe peakmpm B TOPOBOM TPOCTPAHCTBE OOpa3yroTCs COJH,
yBeIMUHBAIONIuecs B 00beme Oonee ueM B 2 pasa. [losBisromnieecss BHyTpEHHEE
JaBIICHUE pa3pyliaeT OETOH.

["a3wl 3-i rpymiibl (XJI0p, XJIOPUCTHIH BOAOPO/I, Tapbl OpoMa, ioja).

[lomamass B mOpoBO€ MNPOCTPAHCTBO OOPA3yHOT XOPOLIO PACTBOPUMBIE COJIH
KaJIbLIUS, KOTOPHIE BBIMBIBAETCSA M3 OeTOHA. BHelIHe 3TOT mpolecc mposiBisieTcs B
BUJIE€ BHICOJIOB HA MMOBEPXHOCTHU OETOHA.

Kuakue cpeabl: TPYHTOBBIE BOJBI (MSTKHME U TaJIble BOJIbl); TEXHOTCHHbIC U
MIPUPOJIHBIE BOJIBI COJIEPHKAIIUE COH WIIH KUCIOTHI.

TBépable cpeabl: CyXue MHUHEPAIU30BAHHBIE TPYHTHI, COACPKAIIME COJIH

XJIOpa, HATPUS, Kajaus U T.1.

2.2. Koppo3us 0eTona

Jl1s1 6eToHa pa3auvaroT TPU BUla KOPPO3HUH.

Koppo3us 1 Buga — nporiecchbl, MpOTeKaIe B 0ETOHE NMPU B3aUMOJAEHCTBUHU C
BOJIHOW CpEIIOM, CONMPOBOXKIAIOIIMECS PACTBOPEHHEM U BBIHOCOM PAaCcTBOPHMBIX
COCTaBJISIIOIIMX IEMEHTHOrO KaMmHs (BbllesnaunBanue). Haubomnblee pa3zButue
MpOILIECC KOPPO3UM TOJNYy4YaeT NpH JEHUCTBHUM OBICTPOTEKYIIMX BOJA WJHU
(dunpTpanuu BoJ CKBO3b OETOH.

Koppo3ussi 2 Buaa — Tmporecchl B3aWMOJICHCTBUS COCTAaBHBIX YacTCH
IIEMEHTHOTO KaMHS C KHUCJIOTaMU WJIH COJISIMH, TIPU KOTOPHIX 0Opa3yroTcs B TOU

WJIM UHOW CTEMEHU PACTBOPUMOCTHU MPOJIYKTHI, KOTOPbIE HE 00JaAat0T BXKYIIMMU



CBOMCTBAaMH.

Koppo3ust 3 Buaa — mporeccsl B pe3yibTaTe KOTOPBIX MPOAYKTHI PEaKIIHH
HaKaIUIMBAIOTCSL M KPUCTAIIM3YIOTCA B MOpax U Kamwuisipax OeroHa. Ha mepBoit
CTaJuu HAONIOJAETCS MOJOXKUTENbHBIA 3(DPEKT — CTpyKTypa OETOHA CTAHOBUTCS
Oojiee TUIOTHOW, HO 3aTe€M BHYTpPEHHEE JaBJICHHE BbI3BIBACT OOpa3OBaHUE
MHUKPOTPEIIMH, TO €CTh HAuyMHAeTCA Mpollecc pazpyuieHus OeroHa. Takoil ke
s ekt HabMOAaeTCS U MPU 3aMavyMBaHUU OETOHA PAaCTBOpPaMU COJIEH, KOTOPbIE CO
BPEMEHEM KpPUCTAILIM3YIOTCS B OeToHe. Ha mepBoM 3Tamne cTpyKTypa yIIOTHSETCS,
a 3aTeM Ha4MHAEeTCs MPOLECC NeCTPYKIUH — MOCIONHOE pa3pylieHne 0eToHa.

Ha mnpakTuke KOppo3us ONpeNeN€HHOrO0 BHJIAa B OTACIBHOCTH BCTpPEUYAETCS
peIKo, Kak MIpaBuiIo, OHM codeTaroTcsa. CTemneHb KOPPO3MOHHOIO BO3JECUCTBUS
YBEIIMYUBACTCS C YBEIMYEHUEM Temmeparypsl cpenbl. OmnacHo coyeTaHue
MOTIEPEMEHHOTO 3aMOPAXUBAHUS-OTTAMBAHMUS C TPOIIECCAaMU KOPpO3uur 3 BUA.

Bo3neiicTBue He(pTeNPOAYKTOB Ha OCTOH U KEJIe300€TOH MPOSIBISCTCS B BUJIC
PACKJIIMHUBAIOIIETO JIEUCTBUSA KUAKOCTH, NMPOHUKAIOIIEH B MOPbI U KaWUJUISIPHI.
BHyTpeHHee naBieHUE B MOpax M KalWUIApax BbI3BIBAET PACTKEHUE UX CTEHOK,
TO €CTh PACTSKEHHE IEMEHTHOro KamHsA. B HauOonbliell CTENneHH CHUXKAIOT
MIPOYHOCTh OETOHA U €r0 CLEIUICHUE C apMaTypoil MUHEPAIbHbIE Maciia U1 Ma3yThl.
beH3uHbl, KEPOCUHBI M PACTBOPUTENIM MPAKTUYECKU HE BIHUSIOT HA MPOYHOCTH
OeToHa.

HpI/I BO3JICICTBUH Ha OCTOH O0MPAOOMAHHBIX MUHEPAIbHBIX MACE IMPOUCXOJUT

XUMUYECKOE B3aMMOJICUCTBUE MEXIY CIA0bIMU KHUCIOTAaMHU, COACPKAIIMMUCS B
HUX, W IIEMEHTHbIM KaMHeM. B omnbpiTax HaOMI0AaIOCh MOJHOE pa3pylieHue

oOpa31oB vepe3 1,5 - 2 roga.

buoxoppo3usi (OuonmoBpexkaeHus, 0MOAECTPY KM )
[IpyrunHO# 3TOr0 BHAA KOPPO3UHU SIBIISIIOTCA OaKTEpHH, rpuObl, BOJAOPOCIIH,
JUIIAWHUKU U JIPyTHE€ MHUKpPOOpraHu3Mbl. B oOiiem ciydae OuMONMOBpeXACHUS
00yCJIOBIEHBI IBYMS (DAKTOpPAMU: XUMUUYECKUM U MEXAHUYECKUM.

Xumuyeckre (QakTopbl NeCTPYKIMU OeToHa OOYCIOBICHBI JEUCTBHEM KHUCIBIX




MPOAYKTOB, BBIJEISEMBIX B MPOIECCE KUZHEACITEILHOCTH MHUKPOOPTaHU3MOB
(HEOpraHWYECKUX U OPraHUYECKUX KUCIOT U YIJIEKUCIIOro rasa).

OrnbITaMy yCTaHOBJIEHO, YTO B MPOLIECCE U3MEHEHUSI IPOYHOCTH O€TOHA MOXKHO
BBIJICIIUTH J[BA MEPUO/IA.

o [lepBriii mepuox (mepBbie 5 — 18 MecsIeB) MPOIOIKACTCS €CTECTBEHHBIN
POCT MPOYHOCTH OETOHA U YIUIOTHEHHUE €r0 CTPYKTYPHI 32 CUET 3aMOJIHEHUS TOP
Y KalWUISIPOB MPOAYKTAMU JKU3HEIESITEIbHOCTH MUKPOOPTaHU3MOB, UTO BEJET K
HEKOTOPOMY TMOBBIIIEHUID TPOYHOCTH OETOHAa — TaK Ha3bIBAEMOE JOKHOE
yInpouHeHue (HanboJiee sipko MPOSBIISIETCS 7151 BBICOKOIIPOYHBIX OETOHOB).

e Bropoii nepuoa - paspyuieHue CTpyKTyphl OETOHA BCJIEACTBUE MPOTEKAHUS
XUMHAYECKHX PEAKIIUH.

JecTpykuus HOCHUT 3aryxaromuii xapaktep. CHUKEHHE NPOYHOCTU B

MUKPOOMOJIOTUYECKHUX Cpeax JocTturaeT B cpeanem 50%.

MexaHHnYeCKOE pa3pYIICHHUE SIBIISIETCS CJICACTBUCM BHYTPCHHCIO JIaBJICHUS B
mopax W Kalujuisipax, BBI3BBAHHOIO POCTOM OHMoMaccChl MUKPOOPIraHHU3MOB.
HepI/IOI[I/I‘ICCKOG BBICBIXaHUC W YBJIAJKHCHHC JIMIIIaHUKOB COIMPOBOXKIAACTCA
3HAYUTCIILHBIM H3MEHCHHEM OO0BbeMa KIJICTOK M BO3HHUKHOBEHHIO JaBJICHHUA Ha

CTEHKH MOp, KAaMWUIIPOB U TPEILIWH, YTO MPUBOJUT K Pa3pylICHUIO OETOHA.

2.3. Koppo3us cTajibHBIX KOHCTPYKIHIi

B OCHOBHOM CTpOWTENBHBIE METATMYECKHE KOHCTPYKIIUU TMOJABEPTAIOTCS
aTMOC(epHON KOppo3uu (Ha OTKPHITOM BO3MIyXe, BHYTPH MPOMBIIIICHHBIX 37aHUI
Y TI0JT HaBE€CaMHu ).

Paznuyaror ciaeayrone BBl KOPPO3UH:

* PaBHOMepHas crulomIHAs ~ KOPPO3Hs:  IOBPEKICHHE  OTHOCHTEIIBHO
PaBHOMEpPHOE 110 BCEH IMOBEPXHOCTH C IMOCTCIICHHBIM IPOHUKHOBEHHEM B TTyOb
MeTallia, T.€. YMEHBIIICHUEM TOIIIMHBI CCUCHUS JICMEHTA.

* HepaBHOMepHas cIUIONIHAS KOPPO3HS: CIUIONIHAS KOPPO3HS, MPOTEKAIOIIas
C HEOAMHAKOBOM CKOPOCTHIO Ha Pa3IMYHBIX y4aCcTKax MOBEPXHOCTH METaIlIA.

e MectHas KOPPpO3Hu:A: OXBAThIBACT OTACJIBHBIC YUYACTKHU ITIOBECPXHOCTH.
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Puc.1. Bunsl koppo3uu

a — CIUIOLIHAs paBHOMEpHasi; 0 — CIUIOIIHAsA HEpaBHOMEPHAS; B — CTPYKTYPHO-
n3oupaTenbHas; I — MATHAM; J1 — I3BaMU; € — TOYKaMu (MMMTTUHTOBas); K —
MOJITTOBEPXHOCTHAS, 3 — MEKKPHUCTAIITNYECKAS.

B 3aBucumocTr OT MeXaHU3Ma pa3pylLICHUs METAIIJIA Pa3IndaloT XUMUYECKYIO U

3JIEKTPOXUMHUYECKYIO KOPPO3HIO.

e XuMHYECKask KOPPO3US
IOJl BO3JECHWCTBHEM Ta30B WJIM XUJIKOCTEH HPOUCXOAUT IMPOLECC OKUCIICHUS, B
pe3yJabTaTe Yero Ha MOBEPXHOCTH METaJIa 00pa3yeTcs CIION OKUCIIOB.

e DJIEKTPOXUMHYECKAsS] KOPPO3US
MPOUCXOJIUT B CPEME AICKTPOJIUTA, MPOBOIAIIETO TOK, IIPA 3TOM aTOMbI METaJlia
MEPEXOISIT B PAacTBOP DJICKTPOJIMTA B BHUJE HOHOB, a SKBUBAJIECHTHOE YHUCIIO
AJIEKTPOHOB OCTAETCSI B METAJLIE.
CKOpOCTh KOPpPO3WH 3aBHUCHUT OT BHJA arpeCCUBHBIX BO3JICMCTBUN W YCJIOBUU
cpenpl. IloBbleHHE TEMIEPATyphl YCKOPSET NPOLIECC KOPPO3HH.

Ha KOppO3MOHHYI0 CTOWKOCTh CTQJIBHBIX JJIEMEHTOB BIUAET TaKXKE U
KOHCTPYKTHBHAsi (popMa CEUYEHHsI: KPYIJIOE€ CEYCHHE — CaMO€ YCTOMYMBOE, 3aTeM
KBaJpaTHOE, KOpoOYaTOE, OJIMHOYHBIN YTOJIOK.

[IponykT KOppo3um HMeEET O00BEM, BO MHOTO pa3 TMPEBBIMAMONIUNA 00BEM
MPOKOPPOJAUPOBABIIETO METaUIa. B  pasnuuHble poja 3a30pax CKOIUICHHUE

IIPOJIYKTOB KOPPO3UH BEChbMa OMACHO — BEJIET K PACCIOCHUIO JIEMEHTA.



2.4. Koppo3us apMaTypbl

Bo-miepBbIX, KOppo3usi apMaTyphl KeIe300€TOHHOIO JJeMEHTa BeIET K
YMEHBUICHHUIO IUIOIIAAM TOMEPEYHOTO CEUEHHUs CTEpKHA. Bcerneactsue 31Oro
HAaMpsHKEHHUST B METAJUIE BO3PACTAalOT U MOTYT JOCTUYb NPEAECIbHBIX 3HAYCHUU U
MOBJIEYb OOpPYIIEHUE KOHCTPYKIIUU.

Bo-BTOpBIX, 00pa3oBaHKe U CKOIJICHUE MPOIYKTOB KOPPO3UH apMaTyphl BEIET K
PaCTpPECKMBAHUIO 3alIUTHOTO CJIosi OE€TOHAa M Kak CJEACTBHE, K HAPYIICHUIO
CUEIJICHUsS apMaTypbl ¢ OeTtoHOM. Kpome 3Toro oOHa)karOTCs HOBBIE, €HIE HE
MOBPEXKACHHBIE YYAaCTKM apMaTypbl. OTOT MPOIECC HOCUT JABHHOOOPa3HbBIN

XapaxTep.

2.5. JlepeBsiHHbIE KOHCTPYKIUH

JlpeBecrHa OTIMYAETCS TOBBIIICHHOW COMPOTHUBISEMOCTHI0O K XUMHUYECKHM
BO3JICHCTBHUSIM U MMEET MPEUMYIECTBO mepen meTtamioMm. OgHaKO Bce MOPOIBI
JIPEeBECUHBI BEChbMa TIOJIBEPXKEHBI  Pa3pyHIUTEIIBHOMY JCHCTBUIO T'pHOOB,
HACEKOMBIX U TPHI3YHOB.

JlpeBopaspymamuii TpUO MUTAETCS OPraHUISCKUMHU BEIIECTBAMU JPEBECUHBI
W pa3BUBACTCS TMPH OMPEACICHHBIX YCIOBUAX cpeanl (Temmeparype 5...25 °C,
BiaxxHocTu 50...70 % u OTCYTCTBUU BEHTHIISILIUN).

['pubsl  OBICTPO PA3MHOXKAIOTCA TOCPEICTBOM CIOpP M TEPEHOCATCS Ha
310poBYyI0 JpeBecuHy. Iloja Bo3zmeiicTBHEM TpUOOB B JpPEBECHHE OOpa3yrOTCS
MIOIIEPEYHbIE U MPOJOJIbHBIE TPEIIMHBI, OHA CTAHOBUTCS PBIXJION M TpyxysiBou. K
HamOoJiee pacmpoCTpaHEHHBIM BHUAAM TpuUOOB, TMOPAKAIOIIUX JIPEBECHHY,
OTHOCSITCSL HACTOSIIIUNA JOMOBOW Trpub, Oenblii 1oMOBOM TpuO, Tpud JOMOBOMU
TJIeHYaThId, TPyTOBHK. OHHM TOCENSIOTCA B CyXOW JpEBECHHE, WX TMOSBICHUE
BO3MOHO CIyCTSI MHOTHE TOJIbl OT MOMEHTa OKOHYAaHUS CYIIKH. MUIenuii 3Tux
rpruOOB MOXKET MpoOMBaTh cebe TOpOry Jake depe3 KaMEHHBIE CTeHBl U TPYHT.
JlpeBecuHa moJ AeiicTBUEM TprOOB MPEBpAIIaeTCs B BATOOOPa3HYI0 KOPUYHEBYIO
PBIXJIYIO TKaHb C CephIMU (Y HACTOSIIIETO IOMOBOTO Tpruba) u OeNbIMH KTryTaMu (y

0eoro 10MOBOro rpuba) U B BHJIE IUICHKH (y Tpuda JOMOBOTO IIJICHYATOTO).



Hacexombie  (kKopoenabl,  JPOBOCEKH),  TOpaKAWOIIME  PacTyllyl0 U
CBEXECPYOJIICHHYIO JIPEBECUHY, HE TIOPAXAIOT U HE PA3MHOXKAIOTCS B JPECBECHHE
CTPOUTENBHBIX KOHCTPYKIHHA. [[7I CTpOUTENBHBIX KOHCTPYKIIMA OIMACHOCTH
MPEACTABISIOT  HACEKOMBIC, IUTAIOIIMECS CYXOM  JPEBECHHON:  IKYUKH-
TOYMJIBIIIMKH, JOJTOHOCHKH JOMOBBIC, APEBECHHHHUKH, TEPMHUTBHI U JIp. B npese

CHUHC OHM IIPOTAYHUBAIOT KPYIJIbIC HJIKN OBAJIBHBIC OTBCPCTHUA U pa3pyIIaroT €C.

2.6. Dxkcmiyaranus

He penku ciydan, korja oObeKT BO3BEIEH 0€3 OTCTYIJICHUM OT MPOEKTa, U cam
MPOEKT B MOJHOM MEPE COOTBETCTBYET TPEOOBAHHSAM HOPM IPOCKTHPOBAHMS, HO
HECMOTPS Ha 93TO HECYIHEe KOHCTPYKIIMA HWMEIOT OOJbIIHe TPOTHOBI U
XapaKTEepHbIE OMACHBIE TpelMHbl. OCHOBHBIE TPUYNHBI TAKOBBI:

e hakTUUECKHE HArpy3KH IMPEBBIMIAIOT MPEIYCMOTPEHHBIE IPOEKTOM (TIeperpys
KOHCTPYKIIHN)

e0c3 pacu€THOro OOOCHOBAHMS BBITIOJHEHBI PAaOOTHI, MPHUBEAIINE K CHUKEHUIO
MPOYHOCTH KOHCTPYKIIMHU (YCTPOCHBI TPOEMBI, JIEMOHTHPOBAHBI OTIEIbHBIC
3JIEMEHTBI, U3MEHEHA pacu€THas cXema | T.J.)

e YMBIIIJICHHBIE MEXaHMYECKHE TOBPSXKACHUSA (OroseHue pabodeil apMarypsl
npuBapKa K HEeH pa3IMIHOr0 poja KPeIeKHBIX dJIEMEHTOB, ITPOOHMBKA (CBEpIICHUE)
OTBEPCTUH C TIOJIHOM M YaCTUYHON BBIPE3KOW pabodeil apmaTyphl, YCTPONCTBO
BBIPE30B CTCHKE MJIU IOJIKAX CTAIBHBIX 0aJlOK H T.II.)

e3aMayMBaHUWE TPYHTOB OCHOBaHUA (T€YHM BOJOHECYIIMX KOMMYHMKAIIUH,
OTCYTCTBHE WJIM MEXAHUYECKHUE MTOBPEKICHUSI OTMOCTKH, CKOIUICHUE JTOKJIEBBIX U
TaJIbIX BOJ BOJIU3H CTCH 3/IaHMUS )

®3aMaYMBaHNE HECYITUX KOHCTPYKIMN aTMOC(EPHBIMHA M TEXHOTCHHBIMHU BOJIAMH.

2.7.  Omubku pa3janyHOro poaa

B mporecce HHXEHEPHO-TEOIOTUYCCKUX M3BICKAHWM, MPU MPOSKTUPOBAHUH, TTPH
W3TOTOBJICHUH KOHCTPYKIIMH 3aBOJICKOTO TPOM3BOJICTBA W TPHU BBINOJIHEHUU
CTPOUTEIIPHO-MOHTXKHBIX pabOT MOTYT OBITh JIOIMYIIEHBI OIMHUOKH, CHI)KAIOIINE

POYHOCTHBIE WJIM SKCIUTyaTallMOHHBIE KadecTBa OOBeKTa. B psanme cimyuaes



aBapuu MMpoOUCXOaAUIIN B IMIPOLCCCC CTPOUTCIbCTBA.

[IpumepHOE cooTHOLIIEHHE (PEUTHUHT) IPUYMH aBapUil:

Konuaectno,

[Tpuunnel %

JledekThl MOHTaXKa, HEMTPOCKTHOE BBHITTOJTHCHHE Y3JIOB
1 | compshkeHUsT KOHCTPYKITUH, HAPYIIICHUE TEXHOIOTHU 42
MPOU3BOJICTBA pabOT

HecooTtBeTcTBHE KauecTBa CTPOUTEIBHBIX MATEPUAIIOB U
KOHCTPYKIIMI TpeOOBaHUSM HOPM 31

Huskoe kauecTBO 3KCIUTyaTalluu, U3MEHEHUE NPOECKTHBIX
3 | pacYeTHBIX CXeM KOHCTPYKIIUH, TPEBBIMICHUE (PAKTHICCKUX 23
Harpy30K HaJl MPOEKTHBIMH, B3PbIBbI U MOKaPhI

OumbKkH MPOEKTOB, HEAOCTATKH HOPM MPOEKTUPOBAHUSI,
CTaHIAPTOB U TEXHUYECKUX YCIOBHI 4

Bmecte ¢ TeMm, CBOEBpPEMEHHO BBIMOJHEHHOE OOCIEIOBAHUE MO3BOJISIET
MPEJOTBPATUTh aBAPUIO U MPUHATH MEPhI MO BOCCTAHOBICHUIO YKCILTyaTallMOHHBIX
kauecTB  oObekTa. llenp  oOcnemoBaHMsl — 3aKiIOYaeTcs B ONPEACIICHUU
JNEUCTBUTEIILHOTO TEXHUUYECKOTO COCTOSIHHS 3[aHUS U €ro 3JIEMEHTOB, MOJTYyYCHUH
KOJJMYECTBEHHON OILICHKH (PAKTUUECKUX T[IOKa3aTejleld KadyecTBa KOHCTPYKIIMI
(nmpouyHocTH, AeOPMATUBHOCTH U Jp.), KaK MPAaBWIO IJIsi ONpPENEICHUs COCTaBa U
o0beMa pabOT KamuTaJdbHOTO PEMOHTA, YCWICHHUS WIM PEKOHCTpYKUHH. Bmecte c
TE€M HEpeKO 00CIIeIOBAHKE BBIMIOIHSIOT MO PEIUICHUIO cyaa (IPEeTEeH3UU K Ka4eCTRY,

00bEMY U COCTaBY BBINOJIHEHHUS paOOT WU 1O (PaKTy aBapHM ).



Jlekums 3. OOmue npaBuiia npoBeAeHus: 00C1e10BAHMSL.

[lepBoe oOcnegoBaHME TEXHHUYECKOIO COCTOSHUS 34aHUN U COOPYKEHHM
MMPOBOJUTCS HE IMO3JHEE YEM Yepe3 JBa rofa MOCie UX BBOJAA B AKCIUTyaTauui. B
JaJIbHEHIIIeM ero IMPOBOAST HE peke omHoro pasza B 10 jer (wm 5 jger s
HEOIaronpuATHBIX YCIOBHI SKCILTyaTallud U CEHCMUYHOCTH 7 OaIIOB U OoJiee).

Kpome toro, o6¢ciegoBanue cieayeT BhIMOJHUTD:
® 110 UICTEYECHHH HOPMATHUBHBIX CPOKOB IKCILTyaTalllH;

e pu OOHAPYKEHUM 3HAYUTEIBHBIX Je(DEKTOB W NOBPEXKIACHUNH B Ipoliecce
TEXHUYECKOTO 00CITyKUBaAHMUS;

® [I0CJIE TTOKApPOB, CTUXUMHBIX O€ACTBUM, aBapuil U T.1.;

® 10 HHMIIHATHBE COOCTBEHHUKA OOBEKTA;

® [Py U3MEHEHHUH TE€XHOJOTMYECKOTO Ha3HAYCHHUS 3[1aHUsl (COOPYKEHHUS);

® [0 NPEANHCAHUIO OPTraHOB, YIOJHOMOYEHHBIX Ha BEJCHHE TI'OCYIAPCTBEHHOTO
CTPOUTENBHOTO HA130pa.

Jns yHUKQJIBHBIX 34aHUNM M COOPYKEHUU YCTAHABIMBAETCS IOCTOSHHBIN

PEKUM MOHUTOPHHIA.

3.1. Dranbl npoBeieHUs 00CJIeI0BAHUSA

OOcnenoBaHre TEXHMUYECKOTO COCTOSHUS 37aHUN (COOPYKEHHIT) HOJIKHO
MIPOBOJIUTHCS B TPU HTAla:

1) moaroToBKa K MPOBEICHUIO OOCIICIOBAHHUS;

2) npenBaputesibHOE (BU3yalbHOE) 00CIEI0BAHNUE;

3) netanpHOE (MHCTPYMEHTAJIBHOE) 00CIIETIOBAHHUE.

IIpu cokparieHun 3aka34uKoM OO0BEMOB OOCJIEOBAaHMS, CHIDKAIOIIEM
JIOCTOBEPHOCTh 3aKJIIOYEHUS O TEXHUYECKOM COCTOSIHUM OOBEKTa, 3aKa3uuK caM

HECET OTBETCTBEHHOCTH 32 HU3KYIO JJOCTOBEPHOCTh PE3yJibTaTa 00CIEI0BAHUS.
3.1.1. Iloozomosumenwvuvie padomel.

Ha »Tom »stame BeayT cOOp TEXHMYECKOM, a MpPH HEOOXOAUMOCTH U

MPaBOBOM JOKYMEHTAlUU (IPOEKTHbIE MAaTepHUAJIbl, aKThl CJaYU B HKCILTyaTallHIo,



AKTBI Ha CKPBITEIC pa6OTBI, HUCIIOJIHUTCIBbHBIC CXCMBbI, IIaCIIOpTa KOHCTPYKHHﬁ,

cepTU(UKATH HA MaTEPHAJIBI, )KYPHAIIbI IPOU3BOJICTBA PA0OT M IKCILIyaTaIlH).

OnpenensitoT CTOMMOCTh, COCTaB © BHUIbI pabOT MO 00CIeI0BaHUIO,

pa3pa6aTBIBaIOT H COrj1aCOBBIBAIOT C 3aKa3YMKOM TCXHHYCCKOC 3aaHUC.
PG3YJIBT3TBI IIOATOTOBUTCIBHBIX pa60T AOJIKHBI COACPKATD:

® TEXHUYECKHUU MacnopT Ha 31aHue (coopyxkenue) u ueprexxku bTU;

® AaKThl OCMOTPOB 3JaHUs WIH COOPYXKEHHUS, BBINOJHEHHbIE TEPCOHAIOM
AKCIUTYaTUPYIOLIEH OpraHU3alii, B TOM YK CJI€ BEJOMOCTH 1€(EKTOB;

® AKThI U OTYETHI paHEe MPOBOIUBIIUXCS 00CIIEIOBaHUN 3/1aHUs (COOPYKEHUS );

® [POEKTHAs JOKYMEHTAIMs Ha 31aHUE (COOPYKEHHE);

® [POEKTHBIC XapAKTEPUCTUKHU TPYHTOBOTO OCHOBAHHMS,

e CBeleHHS 00 aBTOpE MPOEKTa, ToJ pa3padOTKH MPOEKTa, BPEMS BO3BEACHUS
31aHUS;

® PaCYETHYIO CXEMY M MPOCKTHBIC HATPY3KH, IAaHHBIE 00 OKPYXKAIOIIEH Cpejie;

® XapaKTEPUCTHKU MATEpUaJoB, CePTUPUKATHI M TACMOpTa HA MPUMEHEHHE B
CTPOMTENLCTBE 3JJaHUI M3ICTUI 1 MaTepraioB (OCTOH, METAJUI, KUPIHY ...);

® MEBIIME MECTO 3aMEHbI U OTKJIOHEHUS OT MIPOEKTA,;

® JIOKYMEHTAIUsl 0 PEKOHCTPYKUHSIX, KAMUTAJIbHOM PEMOHTE U T. I

® MaTepHallbl MHKEHEPHO-TEOJOTMYECKUX U3bICKaHM 32 MOCIEAHUE MATh JIET;

e uyHboOpMaIUs O MecTaX pacloJIOKEHUS BOMM3M 31aHUS  (COOPYKCHUS)
3aChITIAHHBIX OBPAroB, KAPCTOBBIX MPOBAJIOB, 30H OTOJ3HEH M APYTUX OMACHBIX
Ie0JOTHUECKUX SIBJICHUM;

e Mporpamma o0CieJT0BaHus;

® COITACOBAaHHOE 3aKa3YMKOM TEXHHYECKOE 3ajJaHre Ha 00cieIoBaHHE.
B nporpamme o6cenoBaHusi 00OBIYHO YKa3bIBAIOT:
— MepeveHb MOJJICKANTNX 00CITIeTOBAHUIO0 KOHCTPYKITUH U 3JICMEHTOB,;

— MECTa U METOJbl U3MEPEHUMN U UCTIBITAHUN;



— MCCTa BCKPLITHA U 0T60pa Hp06 MaTepHUaJIOB OJIs1 UCCIIEA0OBaHU,
- HGO6XOI[I/IMOCTI) MMPOBCACHUA NHKCHCPHO-TCOJIOTHICCKUX U3BLICKAHUH U T.II.

3.1.2. Ilpeosapumenvnoe oocnedosanue.

[IpenBapurenbHoe 00CEeNOBaHUE MPOBOASAT B LENAX MNpeABAPUTEIbHOU
OLICHKM TEXHHYECKOIO0 COCTOSHMSI MO BHEIIHUM TMpU3HAKaM M ONpPEACIICHUS
HEOOXOJMMOCTH B MPOBEACHUHU JIETANIBHOTO (MHCTPYMEHTAIBLHOI0) 00CIe0BaHuUs
Y YTOYHEHUs mporpaMmbl padot. [lpu 3ToM nNpoBOIAT cnaouinoe oOciieloBaHNE C
HEOOXOJUMBIMU U3MEPEHUSIMU HA 3TOM HTalle U3MEPEHUSIMU.

[Ipu BBIOTHEHUH MPEIBAPUTEIHHOTO 00CIEAOBAHUS YCTAHABIMUBAIOT 30HbI
C HapylIeHUEM HOPMAJIbHBIX YCJIOBUM SKCIUTyaTalldd KOHCTPYKUUN, YTO
MpOSIBISICTCS B BHJIE M3MEHEHUsl I1IB€Ta O€TOHA, 0Opa30BaHUS BBICOJOB, CIEIBI
MPOTEUYEK KPOBIHU M BOJOHECYUIMX CHUCTEM, MAacClsAHbIC IMSITHA, MIEIYIIEHUE H
pacTpeckrBaHHE OETOHA, TPEIIUHBI BAOIb apMaTyphl, OTCIIOEHHE 3aLIUTHOTO CJIOA,
KOpPPO3usl apMaTypsl U JIp.

[Ipy OTCYTCTBMM NPOEKTHON JOKYMEHTAlMM HEOOXOAUMO BBIIOJIHUTH
oOMepHble pabOThl M COCTaBUTh OCHOBHBIE 4epTeku 3AaHui. Ecnum ueprtexu
UMEIOTCS. — OHU OYIyT CIIYKUTh OCHOBOM i OOMEpHBIX pabOT, KOTOpbIE BCE
PaBHO CJIEAYET BHIIOJIHUTD.

Pe3ynpTaThl OpeaABaApUTECIBHOTO O6CJ'ICI[OB21HI/ISI JOJDKHBL COACPKATh.

® T[IO3TaXKHBIE TUIAHBI HECYIIUX KOHCTPYKITUH;

® YTOYHEHHYIO KOHCTPYKTHUBHYIO CXEMY;

® BEJIOMOCTH JAe()EKTOB M TOBPEKICHUM;

e (Qotorpadun u onucanue Ae(HEKTOB U MOBPEKICHUNH;

® TMpE/BAPUTEIIBHYI0 OIEHKY XapakTepHbIX naedopmanuii (mporudbl, KpEeHbI,
BBITHOBI, IEPEKOCHI, PA3JIOMBI U T. 11.);

® [pE/BApPUTEIIBHOE ONpeAeiIeHUE NPUYUH 3a(PUKCUPOBAHHBIX MOBPEXKICHUMN,
ne(eKTOB U MOBPEKIACHUN C OIICHKOW CTEIEHU WX OMIACHOCTH;

® [OJIO)KEHUE aBAPUMHBIX YUACTKOB (IIPU HAJIUYHUN);

® YTOYHEHHYIO CXEMY BCKPBITHI, 0TOOpa mpo0 U 30HANPOBAHUS KOHCTPYKIIHA;



® 0COOCHHOCTH TpHUJIETaloIed TePPUTOPHH (IUIAHUPOBKA, OPTaHU3aIlMHd OTBOJA
MOBEPXHOCTHBIX BOJI, HAJIMYME MU COCTOSIHUE BOJOHECYIIMX KOMMYHHUKAIIUMA
BOJIM3Y 37aHUS);
® @IpM HEOOXOJAMMOCTH - pe3yJabTaThl BBIOOPOYHOTO KOHTPOJS MPOYHOCTH
MaTepHaIoB HePa3pyIIAIOIIUMHA METOIAMH;
® T[IPEABAPUTEIIHLHYIO OIICHKY TEXHUYECKOTO COCTOSIHUS OOBEKTA.
Ecnu npeosapumenvnozo oo6cneoosanus He00CmMamouHo
011 00bEeKMUBHOU OUEHKU UaU HNpuU NpeosapumesbHom
oocnedosanuu ooHapycenl Ooehexmul u/unu
noepescoenus, CHuMcauwue nPoOYHOCHb, YCMOUYUBOCHb U
HCECMKOCMb HeCyWux KOHCMmPYKUuil mo mpedyemcs
6bINOJIHEHUE 0emanbHO20 00C/1€006AHUA.

[Ipu sTOoM, ecrnu ObLTM OOHAPYKEHBI MOBPEKICHUS, CBUJICTEILCTBYIOIIHE O
HEYJOBJICTBOPUTEILHOM COCTOSSHUM TPYHTOBOTO OCHOBAaHHS, TO B JETajbHOE
oOclieoBaHMEe  BKIIIOYAIOT  MHXXKEHEPHO-TCOJOTHUCCKUE  HCCIICIOBAHUS, 10
pe3yabTaTaM KOTOPBIX MOJKET IOTPeOOBAThCS HE TOJHKO BOCCTAHOBICHHE H
PEMOHT CTPOUTEIbHBIX KOHCTPYKIIMH, HO U YCUJIEHHE OCHOBAHMUSI.

Takum oOpazoM, TO pe3yabTaTaM TMPEIBAPUTEIHLHOTO OOCIIEIOBaAHUS
MPOU3BOJAUTCS Tpe/IBapUTENbHAs OIlEHKA TEXHUYECKOTO COCTOSIHUS KOHCTPYKITUM
U TNPUHUMACTCA PCEIICHHE O HEOOXOJMMOCTH IIPOBEACHHUS JICTAIBHOTO

oOcneJ0BaHMs M COCTABISIETCS €ro MporpaMmma.

3.1.3. lemanvnoe oocneoosanue.
JletanpHOE 00CIIeIOBaHHE MOYKET OBITh BEIOOPOUHBIM MJIH CILIOIITHBIM.
B coorBerctBum ¢ CII 13-102-2003 «IIpaBmia obGciienoBaHus HECYIIUX
CTPOUTEJBHBIX KOHCTPYKIUN 3IaHUN U COOPYKECHUN»
CutomrHoe 00cjie10BaHue IIPOBOSAT, KOT/A:
® OTCYTCTBYET IPOEKTHAS JOKYMEHTAIINS,
e OOHapyXeHBl JCPEKTHl KOHCTPYKIHUH, CHIKAIONME WX HECYIIYIo

CIIOCOOHOCTB;



® TIPOBOJUTCS PEKOHCTPYKITUS 3aHMSI C YBEIMUYCHUEM HATrPy30K (B TOM YHUCIIE
ATaXKHOCTH);
® BO300HOBIISIETCSI CTPOUTEIBCTBO, NMPEPBAHHOE HA CPOK Oojee Tpex JjeT 0e3
MEPOTIPUATHHN TT0 KOHCEPBAITUH;
® B OJHOTHITHBIX KOHCTPYKIUSX OOHApPYXCHBI HEOJUHAKOBHIE CBOWCTBA
MaTepuaios;
e OOHApPY)XCHBl M3MCHCHHSI YCJIOBHHM OKCIUTyaTalldd WJIA  Pe3yJbTatT
BO3JICHCTBHSI arpECCUBHBIX CPEJI U TIP.
[Ipu 3TOM, ecnu B mpoliecce CIUIOMIHOIO OOCIeAOBaHUs OOHAPYKUBAETCH,
yT0 He MeHee 20 % OMHOTUIHBIX KOHCTPYKIUHU (IIpU 00IIIEM UX KOJIMYECTBE OoJiee
20) HaXOAHUTCS B yIOBICTBOPUTEIHLHOM COCTOSTHUH, & B OCTAIBHBIX KOHCTPYKITHSX

omcymcmeyrom I[C(i)CKTBI U TOBPCIKACHHA, TO AOIYCKACTCA OCTAaBHIMCCA

HEMPOBEPEHHbBIE KOHCTPYKIIMU 00CIIeI0BaTh BEIOOPOUHO.

Bp10opouHoe o0cie10BaHMe ITPOBOJIAT:
® [pU HEOOXOJUMOCTH OOCIEOBAHUS OTJAEIbHBIX KOHCTPYKIIHA;
® B MOTEHIMAIBHO OMACHBIX MECTaX, IJi€ H3-3a HEJOCTYNMHOCTH KOHCTPYKIIUH

HEBO3MOKHO MPOBEICHUE CIUIOIIHOTO 00CIEIOBAHUS.

O06BbeM BBIOOPOYHO 0OCHEAYEMBIX KOHCTPYKLIHUM TOMKEH ONpEeAeisThCs s
KaXXJO0r0 KOHKPETHOIO ciy4dasi, HO He meHee 10 % OTHOTUNMHBIX KOHCTPYKLIHUU U
He meHnee mpex.

B MJIC 12-5.2000 (mms pabGotHMKoB ['ocapxctpoiinam3opa Poccun) mis

6bl6ODOLIH020 KOHTPOJISI PCKOMCHAYCTCA CIICAYIOMICC KOJINYCCTBO OCHOBHBIX

KOHCTPYKTHUBHBIX 3JICMCHTOB B IIPOLCHTAX OT O6IHCFO qucja:

Kononnsr kapkaca 43 [TmuTel nepekpeiTuii |32
depMbl TOKPBITHS 65 [1muThl NOKpBITHIT 27
Purenu (6aykn) 43 [lanenu cten 32
[loakpaHoBbIe Oanku 65 DyH/IaMEHTHI 13




Uucno MeCcT BCKPBITHM B MEPEKPBITUSIX 3aBUCUT OT KOHCTPYKIHUHU

nepexpriTus u ero miomaau (BCH 57-88(p)).

[Lnomans mepeKprITUSL, M. KB.

Tun nepekprpIThs

Jlo 100 500 - 1000 Bonee 3000
JIEPEBSHHOE 2 12 25
’KeJIe300€TOHHOE 1 2 5

B npouecce 1eTajbHOro 00c/ae10BAaHUA BbITIOJIHIETCS:

e ormpejencHue (HAKTUYECKUX XapaKTEePUCTUK MaTEpPHATIOB OCHOBHBIX HECYIIUX
KOHCTPYKIIMI U UX 3JIEMEHTOB;

e ornpejeneHue (PakTUUEeCKUX HArpy30K U BO3/ICUCTBUM;

e oOMepHble pabOThl C omnpenenaeHueM (AKTUYECKUX Pa3MEPOB CEUYCHUH,
rnapaMeTpoB apMUPOBAHMUSI, YCIOBUM OMUPAHUS], KATETOB I1IBOB,

e oIlpejeleHue MNpOorudoB, KPEHOB, OTKIOHEHUW 3JIEMEHTOB OT BEpPTUKAIU
reo/1Ie3NYECKUMU TPUOOpaMu;

® H3MEpeHHe Pa3HOro poja HECOOCHOCTEH (y37IbI epM, CMEIICHHUS KOJIOHH. . .);

e OIpejeeHue MPOYHOCTH MATEPUAIOB B MOJEBBIX YCIOBUSIX U OTOOP 00pa3ioB
TUTsI TaOOPATOPHBIX UCTIHITAHUN;

® HH)XXEHEPHO-T€OJIOTMYECKHUE U3bICKaHUs (IIPU HEOOXOIUMOCTH);

® HHCTPYMEHTAJIBHOE OMpE/eICHIE MapaMeTPOB N€PEKTOB U TTOBPEKICHUH;

® [IpU HEOOXOJUMOCTH MOTYT BBIIOTHATHCS HATYpHBIE UCTIBITAHUS;

® BBISICHEHUE MTPUYHH MOSBICHUS 1e(PEKTOB M TOBPEKACHUN B KOHCTPYKITHSX;

® [POBEpPOYHBIEC pacueThl KOHCTPYKIHI 0 cooTBeTcTBYIOMUM CII.

Crnenyer OTMETUTH, UTO MPEABAPUTEIbHOE OOCJIEIOBaHUE U 00CIEIOBaHNE
JIETANIBHOE MOPa3yMEBAIOT BHIMIOJHEHUE IOBOJIBHO OOJIBIIOTO YHCIA OJMHAKOBBIX
JNEUCTBUM, OTIMYAIOIIMXCS CTENEHbIO JeTanbHOCTH. (OCHOBHBIM OTIMYUEM

A€TAaJIbHOI'O 06CJ'I€I[OB3HI/ISI SBIISIETCSI 00s3aTEJILbHOE BBIMIOJIHEHHUE IMPOBCPOYHBIX



pacuéroB. Takum oOpaszom, mr000e oOcaeqoBaHue Oe3 PacYETHOr0 OOOCHOBAHUS

BbIBOAOB U pCKOMCHI[aI_II/Iﬁ ABIACTCA IMPCABAPUTCIIbHBIM.

3.2 Yucno yuacmkoe npu onpeoeneHuu npouHocmu 6emona
® [IpU OMpPEACICHUM MPOYHOCTH 30HBI WJIHU CPEIHEH MPOYHOCTH OETOHA OJIHOU
KOHCTPYKILIMU — He MeHee 3;
® [pU OINpEJCICHUU CpPeaHEH NPOYHOCTH U Kod(pduIMeHTa H3MEHUYMBOCTHU
OCTOHA KOHCTPYKIIUH — He MeHee 6;
® [pH ONpEACICHUHM MPOYHOCTH OCTOHA B TPYIINE OJHOTHUIIHBIX KOHCTPYKIIUN —
He meHee 9, a YUCTI0 OJTHOTHUITHBIX TPYII IPUHUMACTCS He MeHee 3.
Uucno y4acTKOB JJig OMpeACCHUs MPOYHOCTH O€TOHA HECYIIMX CTEHOBBIX
MaHeje JOKHO OBITh He menee 25.

3HaueHUe YCIOBHOIO Ki1acca OE€TOHA IO MPOYHOCTH HA CXKATHE:
B =0.8"R,
rae R - cpengnsas xyOuMKOBas HPOYHOCTh OE€TOHA B IPYIIE OJHOTUITHBIX

KOHCTPYKIMM, B KOHCTPYKIIMN WM OTIEIBHOU €€ 30HE.

3.3 Hcnoimanus apmamypul

Uucno KOHCTPYKILHM, B KOTOPBIX OMNPENENSIOTCS JAUaMETp, KOJIUYECTBO U
pPacmoIoKEHUE apMaTypbl IPUHUMAETCS He MeHee 3.

s onpenenenust (hakTUUECKOM MPOYHOCTH apMaTypbl U3 KOHCTPYKIUH,
r7ie 3TO BO3MOXHO 0€3 ee ociablieHHs, BbIPE3aloT 00pa3libl U MCHBITHIBAIOT MO
I'OCT 12004.

[Ipn omnpeneneHurn NPOYHOCTH apMarypbl IO JAHHBIM MEXaHUYECKUX

WCTIBITAHUU YUCIO CMEPICHEl 00H020 Juamempa i 00H020 npo@huis, BHIPE3aHHOE
W3 OJHOTHUITHBIX KOHCTPYKIIUHN, JOJIKHO OBITh He MeHee 3.

CrepXHH JOJKHBI BBIPE3AaThCS W3 CEYCHUH KOHCTPYKIIMH, B KOTOPBIX
HecyIIasi CliocOOHOCTh O€3 BhIPE3aHHBIX CTEPKHEN 00ecreunBaeTCs.

JlommyckaeTrcss OpUEHTHPOBOYHOE OMpEAeNieHHe MPOYHOCTH apMaTyphl IO
PUCYHKY TIpOQHIA CTEpKHEH, ONpeaeiIIeMOMYy IIOCIE €€ BCKPBITHS HIM IO

JAaHHBIM MCHBITAaHUN paguanoHHbiM MetogoMm no ['OCT 17625, npu sToM



KOJIMYECTBO YYACTKOB, B KOTOPBIX Ompesensiercss npoduib CTEpKHEW 00Ho20 u

moco ace duaMempa 68 0OHOMUNHBIX KOHCmMpYKyusAx, 10J12KHO OBITH He MeHee 5.

Ecim onpeneneHue XapaKTEPUCTHK apMaTyphl IIPOBOAUTCA IO IIPOCKTHBLIM

JaHHBbIM (I/IMCIOTCSI 4CpTCIKHU KOHCTPYKHI/Iﬁ C JaHHBIMHU I10 KJIACCY apMaTypbl WJIN

MapKaMm NMPUMEHEHHOU cTanu) 0e3 0TOOopa W UCHbITaHWsd 00pas3lloB apMaTyphl, TO

HOPMATHBHBIE M PACYETHBIE COIMPOTUBIICHUS AaApMaTypbl OINPEACISIIOT MO
JNEWCTBOBABIIMM B NEPUOJ CTPOUTEIILCTBA HOPMATUBHBIM JOKyMeHTaM. Ho mpu
ATOM TpeOyeTcst yOeIUThCsl B TOM, UTO apMaTypa B 00CIEAOBAaHHBIX KOHCTPYKIIUSIX
JOJKHA COBMAJATh C MPOEKTHBIMHU JAaHHBIMHU 10 KJIACCy, AUAMETPAM CTEPKHEU, UX
KOJINYECTBY U PACIIOIOKEHHUIO.

[Ipu OTCyTCTBMM TIPOEKTHBIX JAHHBIX M HEBO3MOXHOCTH OTOOpa U
UCIIBITaHUS 00pa3OB HOPMATHMBHBIE U PACUETHBIE COMPOTHUBIICHUS JOMYCKAETCs
MPUHUMATh B 3aBUCUMOCTH OT Opoduias apMmMaTtypbl IO HOpPMAaTHBaM,
JNEUCTBOBABILINM B IIEPUO]I CTPOUTEIIHCTBA.

PucyHok mnpodunis crepxkHeld OMpeAeNsitoT MOCJI€ €€ BCKPBITHS WIH 0

JAHHBIM UCIBITAaHUN paguanmoHHbIM MeToioM 1o 'OCT 17625.

3.4. 3akyI04ueHne MO pe3yJbTaTaM 00cj1e10BaAHNS
B 3akmrodyenun o00s3aTeIbHO JODKHA OBITH JaHa OIEHKa (KaTeropus)
TEXHUYECKOTO COCTOSIHHUS OOCJIEeIOBAaHHOTO O00BeKTa. PasznmuyaiorT criemyromme
KaTeTOpUU TEXHUIECKOTO COCTOSHUS
® HOPMAaTHBHOE COCTOSIHHE;
e paboTOCTIOCOOHOE COCTOSTHUE
® OTpaHUYCHHO PAOOTOCTTIOCOOHOE COCTOSHUE;
® B aBapUIHOE COCTOSHUE.
Kpome »sTOoro B 3akitoueHMHM HYXXHO JaTh OOOCHOBaHWE HauOoiee
BEPOSTHBIX MPUYUH OOHAPYKEHHBIX NE(PEKTOB W TOBPEKICHUN U 3aJaHUE Ha
POEKTUPOBAHUE MEPONPUITHIA MO YCWICHHIO HAJA3€MHBIX KOHCTPYKIIMNA 3TaHUS

(coopykeHwus), a TakKe (PyHIaMEHTOB U OCHOBAHUS, €CJIH 3TO HEOOXOIUMO.

3.4.1. Kateropuu TeXHU4€CKOr0 COCTOSIHUS



HopmaTuBHOe TexXHHM4YeCKOe COCTOSIHME — TaKoe COCTOSHHE, KOoraa
KOJMYECTBEHHBIC M KaueCTBEHHBIC 3HAUCHHUS MapaMeTPOB OIEHKH TEXHHUYECKOTO
COCTOSIHUS, COOTBETCTBYIOT YCTAHOBJIEHHBIM B MPOEKTHON JJOKYMEHTAIIUU.

PabdoTrocmocoOHOoe TexXHM4YECKOEe COCTOSIHME — HEKOTOpble W3 4YHuCIa
OIICHUBAEMbBIX KOHTPOJHUPYEMBIX TTapaMEeTPOB HE OTBEYAIOT TPEOOBAHUAM MPOCKTA
WJIUM HOPM, HO HEOOX0oIuMasi HecyIlasi CliocOOHOCTh oOecTieyeHa.

OrpaHnyeHHO-Pad0OTOCIIOCO0OHOE TEeXHUYECKOe COCTOSAHHE — HMEIOTCS
neeKkThl U MOBPEXKICHMS, MPUBEAIINE K CHHKEHHIO HECYIIeH CIOCOOHOCTH, HO
OTCYTCTBYET OMACHOCTh BHE3AIMHOTO Pa3pyIICHUS WM TOTEPU YCTONYHNBOCTH.

ABapuiiHOe COCTOSIHME — UMEIOTCS TMOBpeXACHUS | aedhopMaliu,
CBHJICTEILCTBYIOIKE 00 MCYEpPIAHMU HECYIIEeH CIIOCOOHOCTH, OMacHOCTH
OOpYIICHUS WX IMTOTEPU YCTOMUIMBOCTH, HITH K€ PAcUEThl CBUICTEIBCTBYIOT O TOM,

YTO YCUJIUSL B KOHCTPYKIIUHU MPEBBIIIAIOT €€ HECYIIYIO CTIOCOOHOCTb.

3.4.2. CocTaB 3aKJII0YeHU S

Anpec 00beKTa U BpeMsl IIPOBEICHUS 00CIICTOBAHUS

Opranuzanus, TpoBOAUBINAs 00CIe0BaHIE

Craryc o0bekTa (MaMATHUK apXUTEKTYPbl, UICTOPUUECKUMA MAMSITHHUK U T. JI.)
Tun npoekta 06beKTa

[IpoekTHas opraHu3aius, MPOSKTUPOBABIIAs OOBEKT

CTpOI/ITeJ'II)HaH opraHu3anusia, BO3BOAUBIIAA 00BEKT

o N o o~ W P

l'on Bo3BeneHus OO0BEKTA, JaTa U XapakTep IOCIEIHETO KalMUTaIbHOTO

PEMOHTA WM PEKOHCTPYKIIHH

9 CobcTBeHHUK 00BeKTa U (hopMa COOCTBEHHOCTH

10 KoHCTpyKTHBHBIN TUIT 00BEKTA

11 Ywcno sraxei

12 Tlepuoa OCHOBHOTO TOHA COOCTBEHHBIX KOJeOaHWU (BIIOJL MPOJIOIBLHON U
MOTNIEPEYHON OCceil)

13 Kpen o0bekTa (BI0Jb MPOAOIBHON U MOMEPEUYHON OCeil)

14 VYcraHOBIIEHHAs KaTerOpHUsl TEXHUYECKOTO COCTOSIHUSI 00hEKTa

15 Ilpuiro:kenus (MaTepuaibl, 000CHOBBIBAIOIINE BEIOOP KATETOPHH):



dhortorpadum 00bEKTA;

® OIMCaHHE OKPY’KAIOIIEH MECTHOCTH;

e 00OMEpOUYHbIC UEPTEXKU — IUIAHBI M pa3pe3bl O0OBEKTa, CXEMbl OOBEKTa C
yKkazaHuem Mect (oto (Qukcanuu, NTPOBOJUBIIUXCA HM3MEPEHUN U
BCKPBITHI KOHCTPYKIIHM; TJIaHBI U pa3pe3bl Myp(dOB, CKBAXKUH, YEPTEKHU
BCKPBITHUH;

® YEpPTEKHU KOHCTPYKIIMI 00BEKTa C JeTalsiMU U 0OMepaMu;

® OIMCaHKHE KOHCTPYKUUM 00BEKTa, UX XapaKTEPUCTUK U COCTOSTHUSA,

® OIMKMCaHHUE OOIIEro COCTOAHUS 0OBEKTA MO BU3YyATLHOMY OOCIIEIOBAHUIO C
yKa3aHUEM €ro MOpaJbHOTO U3HOCA;

® BCIOMOCThH JI€(PEKTOB,;

® pe3yJabTaThl M3MEPEHUN M OlIEHKa IOKa3aTejed, HCHOIb3yEMbIX B
pacuerax;

e ornpejereHue JeUCTBYIOIINX HArpy30K;

® IPOBEPOYHBIEC PACUETHI;

® TCOJIOTUYECKHUE YCIOBUS YUaCTKa;

® aHaAJIM3 MPHUYKH Je(EKTOB U MOBPEKICHMUIA;

® 33/laHUE HA NPOECKTUPOBAHUE MEPONPUSATUNA IO BOCCTAHOBJICHUIO WIIH
YCUJICHUIO KOHCTPYKIUH;

e konus cBunerenbeTBa CPO u npyrue pa3peinTesbHble TOKYMEHTHL;

® KOIUU aKTOB MTOBEPKU MPUOOPOB U CPEJICTB U3MEPECHHUS.

OO6cnenoBanus u pacuéthl ocymiecTBisioTes B coorerctBum ¢ CIT 13-102-2003
«ITpaBuiia o0ciieIOBaHUS HECYIIUX CTPOUTEIBHBIX KOHCTPYKIIUM 3/TaHUHN U

COOPYKEHHI»

(M. 11.5.1.5 TOCT 31937-2011)



Jlekums 4. OO0cJiefoBaHMe Ke1e300e TOHHbIX KOHCTPYKIUA.
4.1. O6mepHbIe padoThI

JIto6oe o0OcnenoBaHUEe HAUYUHAETCS C MPEIBAPUTEIBHOTO OCMOTpa OOBEKTA.
3a 3TUM clenyeT HU3yuyeHHE JOKYMEHTAllMH, ACTalIbHBIM OCMOTp, OINpeaeieHue
peanbHbIX YCIOBUN KCIUTyaTalluu, TO €CTh COOCTBEHHO 00CJe1I0BaHUE.

[lepBbIM A€70M BBIMOTHSIOT OOMEpHBbIE pabOThl, B X0JI€ KOTOPBIX BEIYTCS
U3MEPEHUsI TEOMETPUYECKUX MapaMeTpoOB 3JaHUS W €ro KOHCTPYKUUA U
KOHCTPYKTUBHBIX 3JIEMEHTOB.

OO6MepHbIe paOOThl MPOU3BOJATCS C IPUMEHEHUEM HUBEIHUPOB, TEOI0IUTOB
U JPYTrUX T€O0JIe3UYECKUX HHCTPYMEHTOB, CTAJBHBIX PYJIETOK, JaJIbHOMEPOB,
ITaHTCHIIUPKYJIEH, YPOBHEMN, OTBECOB, MUKPOCKOIIOB U T.I.

Pe3ynbTaToM 0OMEpPHBIX PabOT SBISIOTCS OOMEPOUHbBIE YEPTEHKU, KOTOPHIE B
JanbHeleM OyAyT UCIOJb30BaHbI JJIsl pa3pa0OTKU MPOEKTHOW TOKYMEHTAIUU U
pabouux yeprexed. CTeneHb aeTanu3anuu 0OOMEPOYHBIX YEPTEKEH 3aBUCHUT OT
COCTOSIHUSA OOBEKTa W 3a/layd, IMOCTABICHHOW B TEXHUYECKOM 3aJaHUH (UTO
IUIAHUPYETCST B JaJIbHEMIIEM — PEMOHT, PEKOHCTPYKIMS, YCUIICHHE WU
3aKJIFOYEHUE O COOTBETCTBUU OOBEKTA IMPOCKTY).

Kommnekt 00MepodyHbIX uepTexei, B 00IIeM BUE, JOTHKEH COJACPKATh:

1. Yeprexxu ¢acagoB ¢ (PaKTUYECKUMH pa3MepaMH, BBICOTHBIMH OTMETKAMH,
YCIIOBHBIMU 0003HAUEHUSIMU TPEIIMH U JAPYTuX Ne(HEeKTOB M TOBPEKICHUH, a
TaK)Ke C yKazaHHeM MecT (OoTo (UKCAIIH.

2. TlosTaxkHble TIUIaHBI C TIPUBS3KOW JJIEMEHTOB BCEX INIAHOB K EIWHOMN
KOOPJIMHATHOM CeTKe (KOJIOHHBI, Tha(parMbl, CTEHBI, MPOEMBI, IECTHUIIBI U T.I1.)
C HaHECEHHEM DPa3MEepOB, CEUCHUS! BEPTUKAIBHBIX HECYIIHUX SJIEMEHTOB, MECTa
BCKPBITHI apMaTypbl U IOJYYSHHBINH PE3YNIbTAT B BUE ICKU30B MIIH TaOJIHII.

3. Ilnanbl mepekpbITUH, Ha KOTOPBIX YKa3bIBAIOTCA HMEIOIIHMECS AePEKThl U
MOBPEKJIECHUS, COCTAB IOJIOB, MECTa BCKPBITUI TOJIOB M XapaKTEpHbIE pa3pe3bl,
U CEUCHMs], a TAKKE cXeMa pazMeleHne 000pya0BaHus.

4., CxeMbl MNEPEKPHITUI M TOKPBITHS, HA KOTOPBIX MPHUBOAMTCS pacKiaaka



AJIEMEHTOB TMepeKpbIiTUsa (0anku, (Qepmbl, MIUTHI) C YKa3aHUEM OCHOBHBIX
pa3mepoB U ceueHUi. [[ns xene300€TOHHBIX 3JIEMEHTOB YKa3bIBAIOTCS MECTa
BCKPBITHM W WX pPe3ynbTaThl (apMUpOBaHME, 3alUTHBIA ciaol u T.m.). Ha
YepTeke cieayeT yka3zaTh MecTa ¢ JeeKTaMu U MOBPEKICHUSIMU (KOPPO3HUs
MK, rpubkoBbie mnoBpexiaenus JK u T.m.), mMOKa3pIBalOTCS TaKXke M MeCTa
otOopa mpoO MaTepualioB ¢ HOMepaMu Ipoo.

5. Ilnan KpoBIM C HAHECEHHEM BBIXOJIOB, CIYXOBBIX OKOH, BEHTHJISIIMOHHBIX
IaXT, YCTAHOBJIEHHOTO 000PY/I0BAHUS, BOJOCTOYHBIX BOPOHOK, MECT BCKPBITHS
(mmypdoB), cocTaB KpoBJIM U OOHAPYKEHHBIE JEPEKTHI U TIOBPEKICHUSI.

6. [IpomonbHBIE W TIOTIEPEUHBIE pa3pe3bl, HA KOTOPBIX MPUBOAATCS (aKTHUECKHE
BBICOTHBIE OTMETKH, JIECTHHIIbI, KOHCTPYKIUS Y3JIOB COIPSIKEHHUS] OCHOBHBIX
KOHCTPYKTHBHBIX  DJIEMEHTOB, TIPOTHOBI  TOPH3OHTAIBHBIX  DJIEMEHTOB,

MEPEKOCHI, KPEHBI ¥ HHBIE JE(EKTHI.
OmHOBpEMEHHO ¢ 0OMepaMu COCTABISIOTCS Ae(eKTHbIE BeOMOCTH.

Kak BuauMm, 310 BecbMa TPYHOEMKHMIM W OTBETCTBEHHBIM 3Tal, Ha KOTOPOM
(aKTUYECKH BOCCTAHABIMBACTCS MPOCKTHAS JOKYMEHTAIUsl 00BEKTa, Ha KOTOPYIO
HaKJIaJbIBACTCs BCSA coOpaHHas WH(OpMAIUS MO TEKYIEMY COCTOSHUIO 00OBEKTa B
LIEJIOM, a TaKXe BCEX CTPOUTEIbHBIX KOHCTPYKIMU M OTAEIBHBIX CTPOUTEIIBHBIX

u3nenuil (KOHCTPYKTUBHBIX DJIEMEHTOB) C UX Je(heKTaMHU U TIOBPEKACHUSIMHU.

4.2. AHaau3 pe3yabTaToB

[TonyueHHbIN MaTepHall AHATU3UPYIOT C MO3UIUU CIAEAYIONIUX KPUTEPUEB:
® COOTBETCTBHUE MPOEKTY;
e xapakTep Ne(EeKTOB U MOBPEKICHHIA,
® XapakTep U LIUPUHA PACKPBITUS TPEILIUH;
e nehopMaTUBHOCTh KOHCTPYKIIMA (TPOTUOBI M MHBIE TIOKA3aTEIN);
® [PU3HAKU PA3PYILICHUS KOHCTPYKIIHHY;

® CTENEHb MTOBPEKICHUMN.

4.2.1 OuneHka cCOOTBETCTBUS MPOEKTY



2T10T BOIIPOC, KaK IIpaBHJIO, BECbMa d4KTYAJICH B IIPOHECCC BO3BCIACHUA

00beKTa, TUOO0 CIyCTsI HEKOTOPOE BPEMSI MOCIE 3aBEPIICHUS CTPOUTEIBHBIX paldoT,

HJIK IIOCJIC aBapHu, HpOHBOIHCI[IHCﬁ B 3TOT IICPHO. TunuyHbIMU CUTyallusiMHnu

30CCh ABJIAIOTCA:

oOpa3zoBaHue TPEUIUH, OOJIbIIKME MPOTHOBI U IPYTHE MOBPEKICHHUS,
MCITOJIb30BAaHUE MATEpPUAJIOB C TMOHIKCHHBIMH MPOYHOCTHBIMU TOKA3aTEISIMHU
(To ecTh OOJICE MEMIEBBIX):

HE YCTAHOBJICHbl WM YJaJl€Hbl HEKOTOpPhIE KOHCTPYKTHUBHBIE JJIEMEHTHI,

HaIpuMep, ......... ;

CaMOBOJILHOE YCTPOWCTBO MPOEMOB, BBIPE30B, OTBEPCTUH (KaK MpPaBUIIO MPH
BBITIOJTHEHUU PabOT CMEXHUKAMH) U T.I1.;

HECOOJIIOZIEHNE pPa3MEpOB MOIMEPEYHOTO CEUYECHHS] KOHCTPYKLUUN (MpU4€M Kak
YMEHBIIICHNE, TaK W YBEIWYCHUE OTPHUIATEIHHO CKAa3bIBAIOTCS Ha 37aHUU
(COOpPYKEHHM), HATIPUMED, +.nvvrreannnnnn.. ;

OTKJIOHEHUE TOJIOKEHUSI apMaTypPHBIX CTEPKHEHN, HAIPUMED ....... ;
HecoOmoaenue [P (yxox 3a 6eToHOM, pacnanyOka U T.[.) B pe3yJbTaTe Yero
00pa3yroTCcsl TPEUIUHBI, TOPOM JaXe CKBO3HBIE,

OTpaKJIAI0IINe KOHCTPYKIIMU HE B TTOJIHON MepE BBHIMOJIHSIIOT CBOU (DYHKIIHH;
OTCYTCTBYET HCIOJIHUTEIbCKAs JOKyMEHTAIusi, He OBUIO aBTOPCKOTO WA
CTPOMKOHTPOJIA U T.1I.

Bwmecte ¢ Tem, korma peub uaét 00 00CIe10BaHNN 00bEKTa, HAXOAUBIIETOCS

B OKCIUTyaTallud JAECSATKHA, TO (AKT COOTBETCTBUS MPOEKTY HOCHUT OOJbIIe

HUCTOPUYECKUI XapaKTep, IOCKOJIbKY Ooyiee 3HAaYMMBIMU (akTopaMu 371eCh

ABJSIFOTCS Jerpajalnusl CBOWCTB MAaTepHUasoB, pPE3yJIbTaThbl IEPEIUIAHUPOBOK H

VIHBIE IOBPEXACHUSI KOHCTPYKIIUHM.

B nporecce oGcnenoBanus u 1a60paTOPHBIX HCTBITAHUN HAKATUTHBAIOTCS

JaHHBIE O (PAaKTUYECKON MPOYHOCTH MaTepuana. ComocTaBlieHHE ITHX JAHHBIX C

MPOEKTHBIMU J1a€T BO3MOYKHOCTb OLIEHUTh YPOBEHb CHIDKEHHS (MOXET U

YBEJIUYCHUS) MPOYHOCTH MaTepuayioB. ECIIM MPOEKTHbIC TaHHBIC OTCYTCTBYIOT,



HEOOXOUMO pe3yJbTaThl, MOJYy4YeHHbIE TMpU OOCIEAOBAaHUU CpPABHUBATH C
PEKOMEHAYyEeMbIMH B HOpMax NpoekTupoBanus. Hanpumep, pyHIaMeHThI TOTKHBI
MIPOEKTUPOBATHCS U3 OeTOoHa, Kiacca He MeHee B15, marubaemseie anemenTsr B20),
npeaBapuTeabHO-HanpskeHHbie B25 — B30. Eciiu mo pe3ynbsTatam o0ciie10BaHus
MPOYHOCTh OYJET HIKE, 3HAUUT JalibHEeHIass Oe3omacHasi dKCIuTyaTaius o0beKTa
HEBO3MOXKHA.

B psge ciiydaeB npoBepsieTCsi COOTBETCTBUE TI'PAIOCTPOUTENBHBIM HOPMAaM.
B dactHOCTH, HE HapyIIeHbl JU TPAaHUIIBl y4yacTKa M HE TOJBKO HAJI3E€MHBIM
CTpOC€HHEM, HO M (PyHIamMeHTOM (ObUI Ciaydail Korja HapyXHas TpaHb CTEHbI
pacrojiarajiach TOYHO IO TpaHHUIIE ydacTKa, a CTEHa IOJBajla «3aje3ja» Ha

COCEHUM y4acTOK. ITO CTal0 MPEIMETOM CYJIeOHOro pa3oupaTebCTBa.

4.2.2. Xapakrep 1e()eKTOB U MOBPeKAEHU

B npouecce o6cnenoBanusi B MEPBYI0 OUepelb AOJKHBI ObITh OMPEIEIICHbI
HauOosiee TMOBPEXKIACHHBIE WM aBapUilHO-OMACHBIE YYaCTKU 3JaHUsA, a TakKkKe
OTJIeJIbHbIE KOHCTPYKIMH, TPEOYIOIIUEe HEMEMJICHHOTO MPUHITHS MEp MO UuX
BpEeMEHHOMY KperieHuto. [Ipu Hamudum TakoBBIX HEOOXOIMMO HE3aMeJTUTEIIHHO
YBEJIOMHUTH 3aKa34MKa B TOM YHCIIC U B TUCEMEHHON (hopme.

JledeKThl 1 TOBPEKAEHUSI KOHCTPYKITUH MOKHO Pa3eIUTh Ha TPU TPYTIIIBI:
1-g rpynma:
nedeKThl U MOBPEKIEHHUS, KOTOPhIE BEAYT K CHIKEHHUIO MPOYHOCTH WM MOTYT
MPUBECTH K MOTEPE YCTOMUUBOCTH (POPMBI HIIH TMOJTOXKECHUS;

2-5 Tpyla.

neeKThl W TOBPEXKICHUS, B pE3yJbTaTe KOTOPHIX 3HAYEHUS HEKOTOPBIX
KOHTPOJIMPYEMBIX IMapaMEeTPOB MPEBBIMIAIOT JOMYCTUMbIE BEIUYUHBI U JIENAIOT
KOHCTPYKIIMIO C TMO3UIMU TPEOOBAHUM BTOPOUM TPYIIIBI MPENEIbHBIX COCTOSHUM
HEMPUTOJHOW K HOPMAaJIbHOW HKCIUTyaTallMH (TPEIIMHbBI, MPOTUObI, aAMIUTATYIbI
KOJICOaHMH H T.I1.);

3-s1 rpynna.



nedeKTl U TMOBPEXKICHUS, KOTOpble HAa MOMEHT OOCIJIEIOBAaHHUS HE CHUXKAIOT
MPOYHOCTHBIX U J1€(POPMAIMOHHBIX CBOMCTB KOHCTPYKLHH, HO B MOCIEIYIOIIEM

MOT'YT CHU3HUTD 3KCILTYAaTAalIHOHHBIC ITOKA3aTCJIN KOHCTPYKIUN UJIIN CTPOUTCIBLHOTO

3JIEMEHTA.
K nepBoii rpyniie oTHOCSTCA:
No
e JedekT nnm nmoBpexaeHNE Bo3moskHbBIE TOCTEICTBUS
B 3aBuCHMOCTH OT HHTEHCUBHOCTH
OTcnoeHue 3aMUTHOTO C10s OETOHA,
1 KOpPPO3HH apMaTypbl CHHKECHUE

KOppo3us pabodeit apMaTyphl.
PP P pMATyp MPOYHOCTH dIeMeHTa 6omee 50%

TpeutHbl BIOTH apMaTypPHBIX CHixeHue Hecyliel crocoOHOCTH
5 CTEPKHEW C MUPUHON PACKPBITHUS HOpMaJIbHBIX ceueHui 10 20% B
70 3 MM. SIBHBIE CIIeIBl KOPPO3UHU pE3yNIbTaTe HAPYIIICHUS CIICTUICHUS
apMaTypbl apMaTypsl ¢ OETOHOM.
3 Toxe Ha oropax CocTosiHue aBapuitHOE.
CHmxeHue Hecyliel crocoOHOCTH
3 IIpomacnuBanue 6eToHa yit

10 30%.

HopMmanbHbIe TpenuHbI B
4 PaCTAHYTOM 30HE KOHCTPYKIUI
mupuHoit 6omnee 0,5 Mm

[Tpu3nak O01u30cTH Havana
TEKy4eCTH apMaTyphbl.

HaxstonHnble TpeiuHsl co
CMEILEHHEM YyYaCTKOB OaJKu
) OTHOCHUTENBHO JIPYT Apyra u
HAKJIOHHBIE TPEIIUHBI,
IIepeCeKaroIne apMaTypy

CocTosiHuEe aBapHitHOE.

BrinmyunBanue cxatoi apmarypsl,
MPOJOJIbHBIE TPEIIUHBI B CKATOU CocTostHue aBapuitHOE.
30HE, LIeNyIIeHue OETOHA CHKATOU
30HBI

PaspeIBbI WIIH CMEICHYS
8 MOTIEPEYHOM apMaTyphI B 30HE
HAKJIOHHBIX TPEIIHH

CocTosiHuEe aBapHitHOE.




OTpBIB aHKEPOB OT IIACTHUH
3aKJIaJHBIX JAeTajieH, gedopmanus

CocTosiHuEe aBapHitHOE.

KOMMYHHUKALUN YEPE3 CTEHBI, U
O0COOEHHO MEPEKPHITUS U MOKPBITUS

d COCIMHUTEIHHBIX DJIEMECHTOB,
PACXOXKJIEHHE CTHIKOB
CHmxeHue Hecyliel CrocoOHOCTH
10 YMeHbIIeHUE TUTOA0K OTUPAHUS CTLIKA B 3ABHCHMOCTI OT
MIPOTUB MPOCSKTHBIX .
OCTAaTOYHOM TIJIOMIAN OTTHPAHUSI.
11 | IloBpexaenus 3akiaagHbixX getaneid | CHIKeHUE Hecylel CiocOOHOCTH.
CHmxeHue Hecyliel crocoOHoCTH
19 Bricoinbl Ha moBepxHOCTH O€TOHA, 3a CUET KOPPO3UU apMaTyphl U
OeJble MOATEKH O0eTOoHa B 3aBUCUMOCTHU OT
WHTEHCUBHOCTH TIOBPEKICHUS
Cwmemnienue paboueil apMaTyphl CHmxeHue Hecyliel crocoOHOCTH
13 | OTHOCHUTEIHHO MPOEKTHOTO B 3aBUCUMOCTH OT BEJTUYHHBI
MTOJIOKCHHSI OTKJIOHEHUS
HecootBeTcTBre nuamerpa (ki1acca) .
. CHmxeHue Hecyniel crocoOHOCTH
14 | paGoueit apMaTypbl B CTOPOHY
BILJIOTH JIO aBapHH
YMEHBITICHUS.
[TorHOE TTOKPHITHE TTOBEPXHOCTH
Cakell M KOIOTbhIO, CKOJIBI U
oOHa)keHue apMaTypsl 110 yriam,
15 oOHa)XKeHUE apMaTypHOU CETKU CHmxeHue Hecyuiel CriocoOOHOCTH.
IUTIOCKUX 3JIEMEHTOB 710 10%,
MECTaMH TIIyXOU 3BYK IPH
MPOCTYKUBAHUH, TpenTuHBI 110 0,5
MM
IIBeT GeToHa - KENThIN, caxka
BEITOpEIIa, TOBCEMECTHO TITyXOH
16 | 3BYK mpu MpoCTYKUBaHUH, TpemuHbl | COCTOSIHHE aBapuiHOE.
1 MM 1 6oJ1ee, OOHAKEHUE OKOJIO
50% apmarypsl.
Tpenuabl, MPOOOUHBI, OTOJICHHUE
apMaTypbl, BEIPE3Ka OTACIBHBIX CHixeHue Hecyliel crocoOHOCTH
17 | cTepkHel B 30HE MPOXOI0B B 3aBUCHUMOCTH OT BEJIMYHUHBI

OTKJIOHCHUA




[IpuBapka k paboueii apmarype

CHMKeHue Hecyllel cnocoOHOCTH

18 | pa3aMYHOTO pPoJia KPEMEKHBIX B 3aBUCHUMOCTH OT BEJIMYUHBI
YCTPOUCTB OTKJIOHEHMSI, BIUIOTH JI0 aBApUHU
CHMKeHue Hecyllen crnocoOHOCTH
19 | PasmopaxuBanue 6eToHa B 3aBUCHMOCTH OT CTETICHU
MOBpEXACHUS (BILUIOTH 10 aBApUH)
Ko BTOpOIi rpymne oTHOCATCS:
No
e JedekT nnm nmoBpexaIeHNE Bo3MoxHbIE TTOCTENCTBUS
Tpeuunbl, HE UMEKOIINE YETKON
CHIKEeHHUE KECTKOCTH PJIEMEHTOB.
1 | opueHTanMM — ycago4uHbIC WU
TeMIepaTypHbIE
He3nauntensHoe cMmerenne padbodeit
CHWXEHHUE KECTKOCTH U
2 | apMaTypbl OTHOCUTEIHHO MPOSKTHOTO .
TPEUIUHOCTONKOCTH.
MOJIOXKEHUSI
HopwmanbHble TpemnHb B
. | CHI>KEeHHE )KECTKOCTHU AJIEMEHTOB.
3 | m3rubaemMbIX 3JIEMEHTaX C IUPUHOU
packpseitus 0,4 ....0,5 MM
. CHuxeHHe KECTKOCTHU 3JIEMEHTOB
[Ipu3Haku panHel pacnanyOku .
4 Y TPEIIUHOCTOMKOCTH.
(Tporu6sl, TPEUIUHBI, ...)
OTHOCUTENBHBIE TPOTUOHI, CHIKEeHHUE KECTKOCTU PJIEMEHTOB.
5 | MPCBHIIAIOIIHNE MPEETBHO XO0Ts, B 3aBUCUMOCTH OT HAJIMUHUS

JOMyCTUMBIE IO HOpMaM
MPOEKTUPOBAHUS

Ipyrux nedeKToB, BOZMOKHO
CHUYKEHHUE MPOYHOCTH.

K tpeTweii rpyniie oTHOCSTCA:

Bonocsinble TpeluHbl Ha TOBEPXHOCTH OETOHA, CKOJbl O0E€TOHA 3alUTHOTO

ciosi, Oenécele Wi TEMHBIE IIATHA HAa TIOBEPXHOCTH OCETOHA, PAKOBHHBI,

HC3HA4YUTCJIIbHAA

MPOU3BOJICTBEHHON  TIBLIH,

paBHOMEpHAs

CJICObI

KOMMYHHKALWHI U T.11.).

IMOBCPXHOCTHAA

KOppO3Hs,

INPOTCYCK KPOBJIXM MK BOJOHCCYIIHNX

OTIOXCHHUA



CrnenyeT OTMETUTD, YTO Y COOPHOTO Kelle300eToHa 1e(peKTOB, KaK MPaBUIIO,
MEHBIIIE YEM B MOHOJIUTHBIX KOHCTPYKIIUSX, MMOCKOJIBbKY KYJIbTypa MPOU3BOICTBA

M KOHTPOJIb B 3aBOACKHUX YCJIIOBUAX BBIIIC.

4.2.3 XapakTep U IIMPUHA PACKPBITHS TPEeUIUH

XapakTep TpemuHooOpa3oBaHUs, HAOMIOJaeMblil B CTEHAX, MEPEropoIKax,
Oanmkax MEpeKpHITHH, PUreIsiX U CTOWKAaX paM B (QyHIaAMEHTaX M APYTUX YacTIX
3IaHUN U COOPY>KEHUI NO3BOJISIET ONPEJEIUTh HAMOO0JIee HAarpy>KEHHbIE YYaCTKU U
KAUECTBEHHO OLEHUTh CTENEHb COOTBETCTBUA (PAKTHUECKOIO HaNpsKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHUSL JJIEMEHTAa COCTOSIHHUIO, MPEAYCMOTPEHHOMY
poeKTOM. BecbMma 4YacTo aHaiM3 TMOJOKEHUs TPEIIMH M HalpaBlICHUs HX
Pa3BUTHS IOMOTAIOT ONPEAEIUTh NPUUUHY UX 00pa30BaAHMS.

[lo BpemeHn 0Opa3oBaHus TPEILIUHBI PA3AEISIIOT Ha IBE TPYIIIbIL:

e TOSBUBIIMECS B  IPOLIECCE  HM3FOTOBIEHUS  KOHCTpYKIMU  (ycajka,
HEpaBHOMEPHOE  OXJaXJIE€HWe, W Jpyrue TMOCJIEACTBUS  HapylIeHUI
TEXHOJIOTUYECKOI0 Tpolecca), 00pa3oBaBIIMECS BO BpeMs CKIIaJUpOBaHUS,
TPAaHCIIOPTUPOBKU U MOHTAXKa — TO €CTh JI0 IKCIUIyaTalluu B COCTaBE OOBEKTA.

® TOSBUBIIKECA NMPHU KCIUTyaTauuu (meperpys, Koppo3ust OETOHa U apMaryphl,
Pa3IUYHOIO POJia MEXaHUYECKUE MOBPEXKICHHS B TIPOLECCE IKCILTyaTallHUH.

[To xapakTepy TpemuH B KOHCTPYKIUSAX 3[JaHUN U IIUPUHE UX PACKPBITHS
MOXHO CYJIUThb O CTENEHHU MOBPEXKACHHS KOHCTpyKuuid. Hampumep, packpbiTue
TPEIIMH HEHANpsHKEHHBIX 31eMeHTOB 10 0,3 - 0,4 MM fommyckaercss HOpMaMu H
yKa3blBa€T HA HOPMAJbHYIO pabOTy KOHCTPYKIMHU. A BOT PacKpbITHE TPELIUH
cBbilie 0,4 MM CBUJETENBCTBYET O MEPErpy3e KOHCTPYKUUU WU HECOOTBETCTBUU
apMHUpPOBaHUSA, YTO TMPUBOAUT K YBEJIWYEHUIO NPOrudoB, 0Opa30BaHUIO
OCTAaTOYHBIX Jedopmaiuii, KOppO3UH apMaTyphl, U, KaK CJIEJICTBUE, K HAPYIICHUIO
CUEIUICHHS apMaTypbl ¢ OETOHOM U T.II.

PackpbiTHe TpeuH 10 HECKOJBKUX MHJUTMMETPOB CBHUAETENbCTBYET O
TEKY4EeCTH apMaTypbl U OJIM30CTH aBapuu.

OOpa3oBaHue B C)KATOW 30HE MPOJMOJIBHBIX TPEmUH (OPHUEHTUPOBAHHBIX
BOJIb  TMOTOKOB  CXKUMAWOIIMX  HalpsHKEHUM), NOSIBJICHUE  JICIAJ0K

(oTKaJIBIBAIOIIKECS TUTACTUHYAThIE (hparMeHThl O€TOHA) CBUACTEILCTBYET O HAYaJIe



paspylieHus 0eToHa CKaToM 30HbI U, B KOHEYHOM UTOTE, BCETO AJIEMEHTA.
PaccMoTpuM XapakTep TpemmHOoOOpa3oBaHusl Ha IPUMEpPax HanboJiee 4acTo

BCTPEUAIOIINXCS JKEJI€300€TOHHBIX CTPOUTEIBHBIX U3ACIUIN (KOHCTPYKIIUN ).
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Puc. 4.1 Hepaspesnas 6anka.
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Puc. 4.4 IInuta, onépras no koutypy npu L; > 3L, (6anounas minra)
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Puc. 4.5 Ilnura, onépras no TpéM CTOPOHAM.

Puc. 4.6 I1nurta, onépras mo AByM CTOPOHAM.
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Puc. 4.7 KoncoyibHas twinra

Puc. 4.8 IHunuaapudeckre 000JIOUKH.



MepuanoHansHele yeunna N1

Puc. 4.9 Kymon

Puc. 4.10 JIBosikoBBIMTyKJIast 000JI09Ka
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Puc. 4.11 TloBpexieHH€e OMOPHOTO y37a
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Puc. 4.12 Tpemnunsl B snemMeHTax Gepmbl
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Puc. 4.13 Tpemnuns! u pa3pyiieHre KOJOHHBI



Bonpinyto onmacHOCTh MPEACTaBISIOT NPO0JIbHBIE TPEIIMHBI C HAPYIIEHUEM
cuerieHus apmatypsl ¢ 0etoHoM Puc. 4.11. OHu MoryT OBITH BBI3BaHbI KOPPO3UEH
apMaTypbl U TEMIIEPATYPHBIMU BO3/ICHCTBUSIMU MPHU IKCIUTYaTAIIMU KOHCTPYKIIHM C

cucremMaTtndeckum HarpeBoM cBbiie 300°C wim nocnie noxapa.

4.2.4 le¢popMaTHBHOCTH KOHCTPYKI[UM (IPOTrUObLI U MHBIE MOKA3ATEJIN).

B u3rubaembix »sieMEHTaxX TMOSIBICHUIO TPEIIMH W MX PACKPBITHUIO
COMYTCTBYET yBeJIMUEeHHE MPOruooB. [Iporudel u ropu3oHTaNbHBIE MEPEMEIICHUS,
KaK TPaBUJIO, U3MEPSIOT T€0JIE3UUYECCKUMHU MpubopaMu (TEOJ0JIUT, HUBEIUP), HO
BO3MO>KHO HCIIOJIb30BAHUE HATSIHYTOM MEXIY OMOPAMU CTPYHBI U T.II.

[IIupuHy pacKpbITUs TPEHIMH HU3MEPSIOT C [OMONIBIO  CIEHHAIBHO
MpeaHa3HAYeHHBIX JJIs1 ’TOr0 MUKPOCKOTIOB.

[Tomyyennsle B mporiecce OOCIEAOBAHMS 3HAYCHUS MPOTHOOB W IIMPUHBI
pPacKpbITUS TPEUIMH CPAaBHUBAIOT C MPEAENIbHO JONYCTUMBIMU 3HAYCHUSIMHU.
[Mupuna packpbituss TpemH Hopmupyercs CII 20.13330, a mnpexnenbHO
JOIyCTUMBIE 3HaYeHHs TiporudoB npuBeaeHsl B CIT 63.13330.

B mobom ciydae mporu® m3rmd6aeMoro 3jeMEHTa HE JIODKCH IPEBBIIIATH
1/150 mponéra u 1/75 BbUIETa KOHCOJH.

Ecnu 3amepenHbie 3HaUE€HUS MPOTHOOB U IUPUHBI PACKPHITUS TPEIIUH HE
NPEBBIMIAIOT  JOMYCTUMBIX, TO KOHCTPYKUMS NPU3ZHAIOTCA MNPUTOJHOM K
NAJIBHEWIIEH SKCIUTyaTaluu. B TPOTHBHOM Ciydyae TEXHUYECKOE COCTOSHHUE

KOHCTPYKIIMH MOKHO KJIaCCU(HUITUPOBATH HE BBIIIE PaOOTOCIIOCOOHOTO.

4.2.5 Tlpu3Haku pa3pyuieHusl.

[IpenaBapuitHy0 CHUTyallMI0 MOXHO TPOTHO3HPOBATH MO CIEAYIOIUMHU
NpU3HAKAM:
® yMEHBIIIEHUE POYHOCTH OETOHA CxKaToM 30HBI Oonee yem Ha 40 %;
® B 30HC aHKEPOBKH apMaTypbl 00pa30BaIKCH MMPOIOJIbHBIC TPEITUHBI,

3aIUTHBIA CJIOW OeToHa OTClaumBaeTcs, apMmaTypa IOBpPEXKICHA



KOPPO3UEH;

®  DPa3pBIBBI, NEPEKET OTAEIBHBIX CTEPKHEH;

® yMEHBIIICHUE MONEPEUHOro ceueHus padbouei apmarypsl Ha 50 %

u 0oJee;

® MpoNuTKa HePTEnpoayKTaMu OETOHA 30HBI AHKEPOBKU paboueit

apMaTypsl;

® pACCTPOMCTBO Y3JIOB OIIUPAHUSI;

L4 @aKTquCKaH mIomaab OIMpaHus MCHEC IIOJIOBHUHBI HpOGKTHOﬁ;

® BBINYYMBAHUE CKATOW apMaTyphl;

e nporud 6omnee 1/50 mponera npu HAIMYUU TPEIIUH B PACTAHYTON

30HE ¢ packpsiTHeM Oojee 0,5 Mm.

4.2.6 Crenenb nopexaenns KBK.

@DaKTUYECKYIO  HECYIIYIO
dakTuueckum  pasmepaM, (GAKTHUECKOMY apMUPOBAHUI0O U (PAKTUYECKUM
XapakTepucTukam OeToHa W apMmaTyphl. l[lomydeHHYI0 BETWYHHY CPaBHUBAIOT C
BHyTpeHHUME ycrnusmu (M, N, Q), BO3HUKAIONIMMH OT (PaKTUIECKOW HArpy3KH

(c ydy€ToM BO3MOXXHOrO €€ YyBelIu4YeHus). B 3aBUCMMOCTH OT pe3yibTaTa

CIIOCOOHOCTh  JJIEMEHTA  BBIYUCIIAIOT

CpaBHEHUA ONPCACIAIOT CTCIICHD MOBPCKACHUS KOHCTPYKIIHHN

CreneHb NOBPEXKICHHUS

CHmxeHue Hecyuiel crnocooHoctH, %

HesnaunrtenpHas 0-5
Cnabas o 15
Cpennsis o 25
CunpHas 1o 50
[TonHoe pa3pyiieHue Cspie 50

[Tpu pazpymennn win yaaneaun 50% u 6oinee ceuenust 0etona uimu 50% u
OoJiee miIoniaau ceueHus pabodeil apMaTypbl CTPOUTEIHHOE U3/IEIIUE CUUTACTCS

MOJIHOCTBIO pa3pylIeHHbIM. B 3TOM ciydae mpu pa3paboTKe MpOeKTa yCUICHUS




HecyIIasi ClioCOOHOCTh YCHIMBAEMON KOHCTPYKIIMU B pacuéTe HE YUUTHIBACTCS.

4.3 OxuaemMble MeCTa XapaKTePHBIX MOBPeKIeHUi
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Puc. 4.14 XapaxTepHble TOBPEKICHUS KOHCTPYKIIUI
MHOTO3TaKHbIX 3aHUMN:

1 — moBpexIeHrEe IMOKOJBHON YacTH CTEH; 2 — TMOBPEXKICHUE KapHU3HOMN
YacTH CTEH; 3 — TPEIMIMHBI B KJIAJKE IOJ] OMOPOW purelns; 4 — TOBpPEKICHUE
OTMOPHOM 4YacTU pUreNiss WIM KOHCOJM KOJOHHBI, 9 — OrOJEHHUE U KOppO3us
apMaTypsl; 6 — MPOMONBHBIC TPEIIMHBI B KOJOHHE, 7 — HAKJIOHHBIE TPEUIUHBI B
purene; 8 — HOpMaJibHbIE TPEIIMHBI B pUrese; 9 — MexaHU4ecKoe MOBPEKICHUE
O0eToHa KOJIOHH (purenei, péoep mmT U monok mwiuT; 10 — ype3mepHbIe MPOTHOHI;
11 — moBpexJeHus OMOPHBIX YYaCTKOB IUIUT; 12 — clie/ibl MPOTEUYEK KPOBIU WIH
BOJIOHECYIIMX KOMMYHUKauuil; 13 — moBpexaeHus KpoBiu; 14 — TpemiuHbl B
TJIMTAaX WA OOJIBIINE TPOTHUOBI.



Jlekumsi 5. UcnbiTanus 6eToHA

I'OCT 18105—2010 beTtonsl. [IpaBuna KOHTPOJSA U OLIEHKU TPOYHOCTH

I'OCT 10180—90 bertonsl. Meroapl onpeaencHuss NPOYHOCTH MO KOHTPOJIBHBIM
obpasiam

I'OCT 28570—90 beronsl. Meroasl omnpeneneHuss MPOYHOCTA MO oOpasiawm,
OTOOpPaHHBIM U3 KOHCTPYKLUN

I'OCT 22690—88 beronbl. OnpeneneHue NPOYHOCTH MEXAHWYECKMMH METOJaMHU
Hepa3pyLaIEero KOHTPOJIs

I'OCT 17624—=87 beToHbl. YIbTpa3ByKOBOU METOJ OMPEACICHUS IPOYHOCTH

MGTOIH)I OIIPpCACICHUSA ITPOYHOCTH

e Pazpywarwouwjue — 1o KOHTPOJIbHBIM 0OpasiiaM, U3TOTOBJIECHHBIM U3 OETOHHOI

CMECH WJIM OTOOPAaHHBIM U3 KOHCTPYKIIHI
o IIpamvie nepazpyuiaroujue — OTPHIB CO CKaJIbIBAHUEM U CKaJbIBaHUE pedpa

o Koceennvie Hepaspyuwiarouiue — 110 KOCBCHHBIM XapaKTCPUCTUKAM IMPOYHOCTHU

OeToHa

3a 6a3zoewiii 0Opazey npu 6cex 6UOAX UCNBIMAHUIL CTledyen NPUHUMAD
oopazeuy-Kyo unu oopazey-npuzmy ¢ paamepom pavouezo ceuenusn 150x150 mm.

5.1 UcnbiTaHne KOHTPOJIBHBIX 00pa310B
(o I'OCT 10180—90)

ITpoyHOCTE OETOHA IPU CHKATUU:

(BerumcIsieTcst ¢ TouHocThio 0,1 Mma)
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«IIpaBunbHO» pa3pylIuBIIHECS KyObl
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«IIpaBHILHO» pa3pyIIUBIIUEC [IUIUHIPHI

Harpyxxenue o0pa3iioB MPOBOJST HENPEPHIBHO C MOCTOSIHHON CKOPOCTHIO

Hapactanus Harpy3ku (0,620,2) MIla/c. 1o ero paspymenus. Bpems HarpyxeHus

710 pa3pylIeHust 10IKHO ObITh He MeHee 30 c.

F
Enuananoe 3HaueHUE Ri=« >
n_p
= l
CpenHee 3HauCHUE Rm = %

ecau oOpasa JBa — YYUTHIBAIOT 00a €IMHUYHBIX 3HAUCHMUS,

eciu 3 — To JABa ¢ OOJIbIIEH MPOYHOCTHIO,

eciu 4 — To Tpu ¢ 00IbIIEH TPOUYHOCTHIO,

eciau 5 win 6 — TO YeThIpe ¢ O0bIIEH TPOUYHOCTHIO.

Ecnu obpazey paspywuncs nenpasuivbio — pe3ylbTaT HE YUUTHIBAIOT.
[Tpu oTOpakoBke AedEeKTHBIX 00PA31I0B MPOYHOCTH OETOHA B CEPUU
OMPENIEIIAIOT IO BCEM OCTaBIIMMCS 00pa3liaM, €CJIM UX HE MEHEE JABYX.

CpenHexkBaIpaTUYECKOE OTKIIOHEHHE IPOYHOCTH OETOHA B CEpUU

S — ?:1(Ri_Rm)2
m n-1
Sm
Koadpunment Bapuanuu Vi = '
m

rae. o — MacimTaOHbIi KO3 PULIMEHT;

F — pa3pymaroias cuna;



A — mmomaae pabodyero ceueHusl,
Ri — eauHn4HOE 3Ha4YeHUE MpoyHocTH 6eToHa, MIla;

N — o011ee Yucio eMHUYHBIX 3HAYEHU MPOYHOCTH OETOHA B TApTHUH.

3HavyeHus: MacTabHoro ko3 duimenTta
Cropona kyOuka, MM o (Aametp) X (bicoTa) o
MUINHIPA, MM

70 0,85 100x200 1,16
100 0,95 150x300 1,20
150 1,00 200x400 1,24
200 1,05 250x500 1,26
250 1,08 300x600 1,28
300 1,1 - -

Cpennuii BHYTpUCEPUUHBIA KOA(DPUIMEHT BapuUallMU ONPEETSAIOT IO

pe3yabTaTtaMm ucnbeiTanus 30 cepuii 06pa3oB 6€ToOHA OJHOTO Kilacca:

Wi = Rjmax — Rjmin pa3Max mpOYHOCTH BHYTPHU CEPHU

30
W = 2= ;
= 20 cpenHuil pazmax npodyHoct o 30 cepusim
30
— _ Z]=1Rm]
R = 20 cpeaHss MpoYHOCTSH 10 30 cepusam
— W . . .
V= iR CpPEeIHUI BHYTPH CEpUIHBIN KO3 (D PUIIMEHT Bapraliuu

d — ko> duMeHT, MPUHNMAaEMBbIii B 3aBHCHMOCTH OT YHCJIa 00pa3IoB N B
KaXXJ10M cepur
n 2
d 1.13 1.69 2.06

2.050




[IpoyHOCTH OeToHa IIpH PaCTAXKCHNN

(BerumcsieTcst ¢ Tounocthio 0,01 Mma)

HcnpiTanne HAa OCEBOE PACTIKECHUE

F
RL':CXZ

CropoHa cedeHus, MM 70 100 150 200

Macmrabnsiii ko3poumment | 0,85 0,92 |1,00 |1,08

HcnoeiTanne Ha pacCKaJlbIBAHHC

CropoHa cedeHus, MM 70 100 150 200

Macmrabnbiii ko3pdunuent | 0,78 | 0,88 1,00 1,1

Pazmeps! nununapa, MM 100x200 150x300

MacmTabubiii K03 hHUIHeHT 0,98 1,13

F
/

=8
Li3 ! L3 ! L3

HcnbeiTanue Ha n3rud

F-L
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=

CropoHa ceUeHHs, MM 70 100 150 200

Macmrabusiit koddpdumment | 0,85 0,92 |1,00 |1,08




HcnbiTanue 06pa3u03, OTOﬁpaHHbIX N3 KOHCTPYKINH

(o TOCT 28570-90)

®dopma u pasmepsl odpasznos npuHumaroT mo 'OCT 10180. Bmecte ¢ Ttem,
JOMYyCKAETCA MPUMEHEHUE HWJIMHAPOB AuaMeTpoMm oT 44 no 150 mMm, mmerommx
BbIcOTY OT 0,8 10 2,0 nuamMeTpoB mpH ONPEACIICHUU MPOYHOCTH HA CHKATHE U OT
0,4 no 2,0 nuamMeTpoB MpHU OMNPEACICHUU MPOYHOCTH HA PACTHKEHHUE IMPU
packaneiBauud ¥ oT 1,0 mo 4,0 nuaMeTpoB NpU ONPENEICHUHA NPOYHOCTH Ha
OCEBOE paCTSKCHUE. 3a 0a306blii TPU BCEX BHUJAX HCIBITAHUN NPUHUMAIOT
obpa3zerr ¢ pazmepamu padouero ceueHust 150x150 mm.

Mecta orOopa mnpoO® OeToHa Ha3HA4YalOT TMOCJIE BU3YaJbHOIO OCMOTpa
KOHCTPYKIMI M aHalu3a UX HAMNPSHKEHHOTO COCTOSIHUSL TaKUM 00pa3oM, 4TOOBI
CHUKEHHUE MPOYHOCTU KOHCTPYKIMH ObUIO ObI MUHUMAJIBHO BO3MOKHBIM [IpoObI
OTOUPAIOT MyTEM BBINTUJIMBAHUS WU BEIOYPUBAHUS U3 KOHCTPYKIIUU.

Om Kaxcooz2o BHIOPAHHOTO yuacmka KOHCTPYKLUHMM OTOUpAIOT He MeHee
00HOIL nPoOBI OETOHA.

[Ipo6nl _oTOMparoT cepusiMu. B 3aBUCHMOCTH OT MHHHMMAJbHOTO pa3Mepa

obpasma (90 mMm, 61 — 80 Mm 1 60 MM) B cepuu JOJDKHO COJIEP)KAThCSI HE MEHEe
2x, 3x win 4x 00pa3IoB COOTBETCTBEHHO.

N3 mnpod OeroHa, OTOOpaHHBIX W3 KOHCTPYKIMH, M3rOTABIMBAIOT
KOHTPOJIbHBIC 00pa3Ilbl JIJIs UCIIBITAHUMA

B o0Opa3nax, mpenHa3HauYe€HHBIX JJIS OMpEJCIICHHS IPOYHOCTH OETOHAa Ha

corcamue u ocesoe pacmAddcenue Haalniue adpmuamypsl He OOI’ZVCKClemC}Z.

JUist Apyrux BHUJIOB HUCIIBITAHUM MPH YCIIOBUH, YTO ce€4eHHe oOpasua Oonee
100 MM pomyckaeTcs HaTu4uue apMaTypbl AuaMeTpoM He Oosiee 16 M.

OnopHble MOBEPXHOCTH 00pPa3LOB B Ciiydyae HEOOXOAMMOCTH MOTYT OBITh
UCTIpaBJICHbI HAHECEHHEM Ha HHUX CJIOS BBIPABHHUBAIOIIETO COCTaBa (IEMEHTHOE
TECTO, [IEMEHTHO-TIECYAHbIC PACTBOPHI, STIOKCHUIHBIE KOMITO3HUIINH).

[Topsiok ucnbITaHUsI U 00PAOOTKU MONTYUYEHHBIX PE3YIbTATOB TAKOM XKe, KaK

U TIPU UCTIBITAaHUAX KOHTPOIbHBIX 00pa3noB o 'OCT 10180.



5.2 UcnbITaHus Hepa3pylIAKIUMHA MeTOIAMU
(o 'OCT 22690—88)

Hepazpymaromue MeToapl ONpeAeseHus NPOYHOCTH OeTOHa Ha CKaTHhe
IIMPOKO HCIONB3YIOTCA IpH 00cieqoBaHUMU 3AaHUil U coopyxeHui. [lo Bumy
BO3JEHCTBHSI Ha OETOH WMJIM OMNPENEISIEMON KOC8EHHOU XaAPAKmMepUcCmuKu OHU
MOJIPA3JIEISAIOTCS HA METO/BI:

® VYIOPYroro OTCKOKa;

® [UIaCTUYECKOU Aedopmanuu;

® yIAapHOTO UMIYJIbCA;

® OTpbIBa (IOYTHU HE UCTIOJIB3YIOT);
® OTpbIBA CO CKaJbIBAHHEM;

e CcKaJbIBaHUs pedpa,

® YIBTPA3BYKOBOW.

[lon KOCBEHHOW XapaKTEPUCTUKON TMPOYHOCTH TMOHUMAIOT BEIUYUHY
MPUKJIAIBIBAEMOI0 YCUIIMS TP MECTHOM pa3pyllIeHUH 0€TOHA, BEJIMYHUHY OTCKOKA,
SHEPrUI0 yAapa, MIAaCTHYECKYH0 JIedopMainuio, CKOpOCTh YIbTpa3ByKa, TO €CTh
MOKa3aHMs NpuOopa Mpu NPOBEICHUN U3MEPEHHUS.

[IpouyHocTh O€TOHAa Ha C)XXaTHE OMNpENENsIeTcs MO0 AKCIEPUMEHTAIbHO
YCTAHOBJIEHHBIM 3aBUCHUMOCTSIM (Tpa)MueCKUM WU aHATUTUYECKUM) MEXIY

KOCBEHHOM XapaKTEPUCTUKOUN M MPOYHOCTHIO OETOHA Ha CHKaTHE.

IIpsimble Hepa3pylIAOIINE METO/AbI.

MeTtonpl OTpBIBA CO CKaJbIBAHHEM MW CKaJbIBaHUS peldpa Ha3bIBAIOT
NPSIMBIMU  HEPa3pYyIIAIOIIUMU METOJaMH ONpeAesieHus NpoyHocTH OeroHa. [lo
JIOCTOBEPHOCTH MOJYy4a€MOT'0 pe3yJbTaTta 3T METOJIbl OJIM3KHU K UCTIBITAHUSIM, NPU
KOTOPBIX oOOpasel] MOBOAUTCSA A0 paspylieHus. lloatoMy s 3TUX METOJ0B
JIOTYCKAeTCs HEMOCPEICTBEHHOE MCIOJIb30BAHUE TPATyUPOBOYHBIX 3aBUCUMOCTEN
MPOU3BOUTENS Mpubopa 6€3 MPUBS3KU K 00BEKTY, TO €CTh 0€3 KOPPEKTUPOBKU T10
pe3yabTaTaM COMOCTAaBJICHUS C PE3yIbTaTaMH UCIBITAHUNA KOHTPOJBHBIX 00pa3IoB

niu 00pasIoB, OTOOpaHHBIX HA OOBEKTE.



Cxema UCnbITaHWA METOOOM OTPBIEA CO CKalnklBaHWEM
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1 - npubop C HarpyKawwpmMm YCTPOWCTBOM W CUNOM3MEpWTenemM; 2 - onopa
Harpy#arwLWero YyCTPoWcTBa; 3 - 3axBaT HarpyKatoLero yCTpoOWUCTBEa; 4 - nepexoiHble
3NEMEHTHI, TAMM; 5 - AHKepHDe YCTPOWCTBO, 6 - BbipblBaeMbld DeTOH (KOHyC
OTpLIBa); 7 - UCMNBITYEMaRA KOHCTPYKUMA

Cxema vcnbiTaHnA METOROM CKansiBannA pebpa

- ryGWHa CKanbiBaHuA o = (2012) MmM;
- WMpKHA cransiBaHna & = (30£0,5) mm;

- yron P=(18¢1)".

B

1 - NpUGOp C Harpy+aOWHM YCTPORCTEOM M CUNOWIMEPUTENEM; 2 - ONOPHAaRA pama;
3 - cKaneIBaemeld BETOH, 4 - UCNBITYEMAA KOHCTPYKLUMA, 5 - 3axeaTt co ckobon

Jonyctumele nuana3oHsl m3mepenun: 5 — 100 Mna g oTtpeiBa co
ckanbiBanreM u 10 — 70 MIla nns ckona peOpa.
[IpoyHOCTH OETOHA ONpPEAENSIIOT HA YYacTKaX KOHCTPYKUUU Oe3 apMaTypsl

Y, HE UMEIOIIUX BUAUMBIX MOBPEXKIEHUN (OTCIIOEHUE 3AIUTHOTO CIIOS, TPEIIUHBI,



KaBEpHBI U T.11.). MicnibITaHusl MpOBOJAT MPU MOJIOKUTEILHON TeMIeparype 0eToHa
(x0Ts1 JgomycKaeTcsi ¢ OroBOpKaMU M KOPPEKTUPOBKOUW pe3yJNbTaTOB HUCHBITAHUS

Mpu TeMIiepaType Ha Huxe MuHyc 10 rpagycoB)

KocBeHnHnble HeEpaspymapimue Me€Toabl.

KocBeHHOI1 XxapakTEpUCTUKOM 31€Ch CITYXKAaT:
®  YIPYI'UH OTCKOK;
° macTrudeckas aedopmarius;
®  yJapHBIA UMIIYJILC.
Jlns  Bcex OTUX METOJOB TNPEABApUTENIbHO TpeOyeTcss YCTaHOBUTH

IKCNEePpUMERMAJIbHYI0 3d6UCUMOCHb MCIKY IMOKa3aHNAMHA HpH6opa " IIPOYHOCTBIO

OeTOHA WIIM BbINOJAHUMD npuesi3Ky HMEIOIIEHCS 3aBUCUMOCTH K KOHKPCTHBIM

ycinoBusiM. Jlaxke ecnu npubop TpaJyupoBaH B €JUHUIIAX MPOYHOCTH OETOHA €ro
MoKa3aHus 0€3 TOCTPOCHUSI HSKCIEPUMEHTANIBHON 3aBUCUMOCTU «IIOKa3aHUeE
npubopa — MPOYHOCTH» WU TPUBSI3KH HMEIOIIEHCS 3aBHCHUMOCTH K pPEaIbHBIM
YCJIOBUSIM CJIEIYEeT pacCMaTpUBaTh JUIIb KaK YUCJICHHOE 3HAYEHHE KOCBEHHOIO
MoKa3aTesl.

OKCIEpUMEHTANIbHBIE  3aBUCUMOCTH MEXJy NPOYHOCThIO O€TOoHa U
YUCJICHHBIM 3HAYE€HWEM KOCBEHHOTO TOKa3aTesisi Ha3bIBAIOT I'PAyHPOBOYHBIMHU
3aBHCUMOCTSIMHU.

['panyupoBoUHbBIE 3aBUCUMOCTH MOTYT YCTaHABIMBATHCS JIJIsl BCETO 00OBEKTa
WM IS Pa3HBIX €r0 yYacTKOB €CITM TaM OBUIM HCIIONh30BaHBI OCTOHBI Pa3HBIX
MOCTABIIMKOB, pa3Hble BUIbI OETOHA, pa3Hble TEXHOJOTUM YKIAIKU U yXOJa 3a
OETOHHOI CMEChI0, 0ETOHUPOBAHKE BEJIOCH B pa3HOE BpeMs rojia U T.II.

['panyupoBoUHbBIE 3aBUCUIMOCTH CTPOSIT:

1. mo pe3ynbpraTaM mMapauIeTbHBIX HWCIBITAHUHA OJHUX W TeX XKE YyJacTKOB
KOCBEHHBIM METOJIOM U TIPSIMBIM METOJIOM,

2. TIO pe3ysibTaTaM HWCIBITAHUN YYaCTKOB KOHCTPYKIIMA KOCBEHHBIM METOJIOM H
Ta0OpaTOPHBIX HCTBITAHUM 00pa3loB, OTOOPAHHBIX U3 TEX XK€ Y4YaCTKOB

KOHCTPYKIHWH,



3. 10 pe3yibTaTam JJabopaTOPHBIX UCTIBITAHUI CTAHIAPTHBIX OETOHHBIX 00PA3IOB
KOCBEHHBIM METOJIOM U TMOCJEAYIONIEro MCHBITAHUS 3TUX e 00pa3loB 10
paspyleHus.

[Ipu mocTpoeHUU rpaayupOBOYHBIX 3aBUCUMOCTEN HCIIOIB3YIOT BEIUYUHBI,

Ha3blBa€Mble  eOUHUUHbBIMU  3HaAueHuamu. llog eIVMHUYHBIM  3HAYCHUEM

He cJjeAyeT IOHUMATh PE3ylAbTAaT OJAWHOYHOTO UCIBITAHUS WIH H3MEPEHHUS.

[IpaBuna onpeneneHus EMUHUYHBIX 3HaUYeHUN pernaMmeHTupyrorcs [[OCTom.

3.2.1. IlocTpoeHue TpagyupOBOYHBIX 3aBUCUMOCTEN
e Ilpu ompeneneHUU NPOYHOCTH OETOHA HEMOCPEICTBEHHO HAa O00bEKTe
(OTpBIB €O CKaJbIBAaHUEM, CKOJ pedpa) €eAMHUYHBIM 3HAYEHHEM KOCBEHHOTO

MOKa3aTCiId IPUHUMAIOT CPCAHCC 3HAUCHHC TIOKA34aTC/JId Ha VY4YdCTKC, a4 3a

€AMHUYHOE 3HAaY€HUWE MPOYHOCTH OETOHa NPUHUMAIOT MPOYHOCTh OETOHa,
ONPENEIICHHYIO IPSAMBIM HEPA3PYLIAOIIMM METOJOM Ha 3TOM Xe ydacTke. s
MIOCTPOEHUS 3aBUCUMOCTHU TpeOyeTcs He MeHee 12 eIMHUYHBIX 3HaYeHUl (TO eCTh
He MeHee 12 y4acTKoB).

e Ilpy nmocTpoeHUU 3aBUCHUMOCTU HO KOHMIPONbHbIM 00pa3uam BO3MOXKHBI

JaB I1oaxoJa:

IlepBolii — 00pa3Ibl UCTIBITHIBAIOT cepusiMU (MUHHMYM 15 cepuit cTaHIapTHBIX
KyOoB 10 2, 3, 4 wim 6 KyOOB B KaK/[0¥). 3a €IUHUYIHOEC 3HAYCHUE KOCBEHHOTO
[IOKa3aTensl NPUHUMAIOT €ro CpeIHEe 3HAYCHHE B CEPUM. 3a EOUHUYHOE
3Ha4YeHHE MPOYHOCTU OETOHA MPUHUMAIOT CPEIHEE 3HAUEHUE MPOYHOCTH OE€TOHA

B CEpUHU.

Brtopoii — wucneIThIBalOT OMWHOYHBIE 00pasubl (MuHEMYM 30 OTAETBHBIX
KyOOB). ENMHMYHBIM 3HaU€HUEM TOKa3aTessl 3/1eCh CUMTAIOT CPEAHEE 3HAUCHHE
MOKa3aress, NOJy4eHHOE IPU 3aMepax, BBHINOJIHEHHBIX Ha OJHOM oOpasiue. 3a
€AMHUYHOE 3HAYE€HHE NPOYHOCTH OETOHA MNPUHUMAIOT MPOYHOCTH OJHOIO
obpa3iia.

Bo Bcex ciydasx oOlee 4uciio U3MEPEHUN KOCBEHHON XapaKTepUCTUKH Ha

KaXXJIOM y4acTKe WK 00pa3iie-KyOe MPUHUMAIOT HE MEHEeE:



9 — g ynpyroro oTCKOKa;

10 — 1t yiapHOTO UMITYJThCA;

5 — I TIacTUYecKou aedopmarium.

N3mepennss npoBoAsT Ha paccTossHUM He MeHee S50 MM OT Kpas
KOHCTPYKIMH U HE MeHee 30 MM OT MeCcTa COCETHETO 3aMepa.

OTKJIOHEHHE OTAENBHBIX PE3YJbTATOB U3MEPEHHN HAa KaXKIOM YYACTKE OT

cpenHero apuMeTuyeckoro 3Ha4eHUs He AOKHO mpesbimath 10%. PesynbpraTs

HSMCpCHHfI, HCYAOBJICTBOPAIOINNEC YKA3aHHOMY YCJIOBUIO, HC YUYW TBIBAIOT.

YabTpa3sByKoBOil METO/.

HcnbiTaHns MPOBOAAT HA y4aCTKAX KOHCTPYKIMM, HE UMEIOIIMX BHIAMBIX
MOBPEKAECHUN (OTCIOCHHMSI, TPEIIMHBI, PAKOBUHBI U AOp.). M3MepeHuss mpoBoAsT
CKBO3HBIM HJIH TIOBEPXHOCTHBIM NPO3By4YMBaHMEM. KOCBEHHBIM NOKa3aTeneM

CIIy»aT CKOPOCTb WUJIM BpeMsl IPOXOKACHUS YIbTpa3Byka B OE€TOHE.
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[IpumeneHue yabTPa3BYKOBBIX MPUOOPOB, TPAIyMPOBAHHBIX B E€AUHHUIIAX

IMPpOYHOCTH OeToHA 011 HenocpeoCcmeeHHo20 OIpCACICHUA C€ro IIPOYHOCTH HE

00nycKaemcsl.

I'paayupoBOYHYIO 3aBUCMMOCTH YCTAHABJIMBAIOT MO Pe3yJbTaTaM:
® TapaJuUIeTbHBIX UCTBITAHUN OJHUX M TE€X K€ yYAaCTKOB KOHCTPYKLHUU
YIIBTPa3BYKOM M OTPBIBOM CO CKaJIbIBaHUEM (He MeHee 12 yuacTkoB);
® UCHBITAHUI KOHCTPYKIMHA YIbTPa3BYKOM M MEXaHHUECKUX HMCTIBITAHUNA
o0pa3loB, OTOOpPaHHBIX U3 TE€X JKE YYACTKOB KOHCTPYKLIMMA

(me meree 12 yqacTKOB);

® PC3YyJIbTATOB Ha60paTOpHI)IX HWCHOBITAaHUHN OJHHX MU TCX KC CTaHAAPTHBIX



00pa3loB CHayasa yJIbTPa3ByKOM, a IOTOM O] IPECCOM.

Ha kaoxcoom yuacmke ONpeAeNsitoT TOJOXKEHUE apMmaTypbl, a 3aTeMm

yIBTPa3BYKOBBIM MPUOOPOM TPOBOIAT He meHee 2 usmepenuti. 1Ipo3ByunBanme

IMPOBOJAT B ABYX B3aUMHO IICPIICHAUKYIISIPHBIX HAITPABJICHUAX.

A
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Ha kaxaom yuacTke OTKJIOHEHUE OTAECIBHBIX PE3yJIbTaTOB OT CPEIHETO
apuPpMETUIECKOTO 3HAUYEHUS ISl TAHHOTO ydacTKa HE JIOJDKHO MpeBbImaTh 2%.
Pe3ynbTaThl, HE YAOBIETBOPSIONINE 3TOMY YCIOBHUIO, OTOPAKOBBIBAIOT.

[Ipu mocTpoeHUU rpaaydpOBOYHOM 3aBUCUMOCTU 3a €IUHUYHOE 3HAYCHUE

KOoC6€eHHO20 nokazamejd NPUHUMAKT €ro CpeJHCC 3HAa4YCHHUC Ha YYacCTKC, B

Ka4y€CTBC CAHMHUYHOIO 3HAUYCHHA HNpPOUHOCHmU bemona MNPUHUMAIOT IIPOYHOCTH

OeToHa 3TOro y4acTKa, ONpCACIICHHYIO METOAOM OTpbIBa CO CKaJIbIBAHWCM WJIN

UCIIBITAHUEM OTOOPAHHBIX 00PA3IIOB.

5.3 Ucnojb30BaHue YHUBEPCAJBbHBIX I'PAAYUPOBOYHBIX 3aBHCHUMOCTEH

HenocpencTtBeHHOE HCIONB30BaHUE 3aBUCHUMOCTEN, YCTAaHOBICHHBIX IIPU
paHee TPOBEACHHBIX HCHBITAHUSIX WM  YHUBEPCAIBHBIX  3aBUCHUMOCTEU
JIOMYCKAeTCs TOJIBKO MJI OMNPENCIICHUS] OpUeHMUPOBOYHOU TIPOYHOCTU O€TOHA.
Hcnonp3oBaHue OpUEHTUPOBOYHBIX 3HAYCHUW MNPOYHOCTH JJIsl OLIEHKM Kjacca
O0eToHa He donyckaemcs.

Bmecrte ¢ Tem, UCIONB30BaTh paHEE YCTAHOBICHHYIO WJIM YHUBEPCAIbHYIO
rpagyrupOBOYHYIO 3aBUCUMOCTD I KOHKPETHBIX YCIOBUN UCIBITAHUNA MOYXHO, HO

JUTS1 3TOTO €€ CeAyeT YTOUHUTh C TOMOIIbI0 KOd(phUILIMeHTa COBNAICHUS.



YHUBepcaIbHbIC 3aBUCUMOCTH IS YIIbTPa3ByKa:
o B7,5-B35 R = (0.016V - 27.3) MIla
s B35 - B60 R = (0.02V - 37,6) MIla

rae V — CKOpocTh yIbTpa3ByKa B M/CEK

MposocTs Getona R, MMa
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Croppets vnetpasevea ¥, wie

R=(0,016F-27,3)
JIns yTOUHEHUs paHee yCTAHOBICHHOW WM YHHUBEPCAJIBbHOW 3aBUCHMOCTH,
3HAQYEHUE TMPOYHOCTU OETOHA, OMNpEeJeIeHHOE C HCMOJIb30BaHUEM 3TOU

3aBUCUMOCTH, YMHOXAIOT Ha KO3 puimeHT copnaaeHus Kc:

ign.n:. i

_ =l Rj,rsp: i
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¥

C

rae: Ro.ci — mpounocts GeTona B yuacTke, onpeaenseMas METOAOM OTPBIBA CO
CKAJIBIBAHHEM WJIM UCIIBITAHUEM KEPHOB,
Rysii — mpoyHOCTh GETOHA B yUacTKe, OmpeensiemMas yibTpa3ByKoM;
N — YKCIO YYaCTKOB, IPUHUMAEMOE HE MEHEE mpPéEx.

KEDKI[OC JaCTHOC 3HAYCHHUC OJIZKHO YAOBJICTBOPSATH HCPABCHCTBAM:

07 Fogi % 085K, = % = 115K,

Kl ¥eH

3Ha‘ICHI/IH, HC YAOBJICTBOPAIOOIUEC 9TUM YCIIOBUSM, HC YYHUTBIBAKOTCA.



5.4 O01mme NpaBWjia UCNbLITAHNM OeTOHA

B coorBerctBun ¢ TtpeboBanmsmu ['OCT 18105-2010 «betonsr. IlpaBmma
KOHTPOJISI M OILICHKU MPOYHOCTH» KOHTPOJb MPOYHOCTU O€TOHA MPOBOMST MO
onHoil m3 cxeM: A, b, B unu I'. llepBble Tpu CcXeMbl NpeaHA3HAYEHBI IS
NpEANPUATUNA, NPOU3BOMASIIINX TOBApHBIA OETOH, COOpPHBIE WJIM MOHOJIUTHBIE
KOHCTPYKIIMM U BBITIOJHSIOMINX KOHTPOJIb MPOYHOCTH OETOHA CTATUCTUUYECKUMU

METogaMu, TO €CTb C Yyuemom XxXapaxKmepucmukx 00HOpoOHOoCcmy OCTOHA TIO0

MpoYHOCTU (KO3 PULIMEHT BapuallUu ).
[Ipu oOcnegoBaHUsIX, KakK TMPaBWIO, HCHBITAHUS TMPOYHOCTH OETOHA

IIpOBOAAT IIO cxeme F, TO €CThb 0Oe3 yuéma Xapaxmepucmukx 0OHOPOOHOCHIU €TO

MPOYHOCTU U 03 TMOCTPOEHUS  SKCHEPUMEHTAIbHBIX  TPATYyUPOBOUYHBIX
3aBUCUMOCTEe. B 3TOM ciyyae HCHONB3yIOTCS YHUBEpPCAJbHbIE (WJIM paHee
MMOCTPOCHHBIE) 3aBUCUMOCTH IYTeM UX TMNPUBA3KM K MPOYHOCTH OeToHa

KOHTPOJIUPYEMOT0 O0BEKTA.
Ilo0x00wb1 k oyenke npounocmu b6emona npu 0OCIE008aAHUU MOHOJUMHBIX U

c60przx KOHCI’I’lpyKZﬂ/lZZ HECKOJIbKO omJaudaromcs.

Onpe):[e.ﬂeﬂne KOJIMYeCTBAa YYaCTKOB 1 YHCJIa I/ISMepeHI/Iﬁ

MOHOJIMTHBIC KOHCTPYKIIMH.

{napmus  monoAUMHLIX KOHCMpYKYULL — UYACb  MOHOIUMHOLU
KOHCMPYKYUU, OOHA UIU HECKOJIbKO MOHOIUMHbBIX KOHCMPYKYUL,
U320MOBIEHHBIX 30 ONPEOeIeHHOE 8PeMsL}

{3axeamka: obvem Oemona MOHOIUMHOU KOHCMPYKYUU UTU ee
Yyacmu, YI0NCeHHblll NPU HeNPePbIBHOM DeMOHUPOBAHUU }

[Ipr KOHTpONE HPOYHOCTH B NPOEKTHOM BO3PACTE NPOBOIAT CHIAOULHOU
Hepaspywiawiuii.  KOHmpoap  TPOYHOCTH  OETOHa  BCEX  KOHCTPYKUUU
KOHTPOJUPYEMOU MMapTUH

[Ipu 3TOM YHCIIO KOHTPOIUPYEMBIX YHACTKOB JIOJKHO OBITH HE MEHEE:

® mpex Ha Kadxcoylo 3axeéamkKy - N IUIOCKMX KOHCTPYKLIHH (CTeEH,



MepeKphITUN, PYyHTaMEHTHBIX ILTUT)

® 001020 Ha 4 m Oaunbl (WA mMpex HA 3aX6amKy) - s KOKIOW JTHHCHHOM
TOPU3OHTAIBHON KOHCTPYKIMHU (0anka, pureis);

® wecmu Ha Kaxcoylo KOHCMPYKYul0 - JJi1 JIMHEHHBIX BEPTUKAJIbHBIX

KOHCTPYKIIHMH (KOJIOHHA, TUJIOH)

COOpHBIE KOHCTPYKIIHH.

{I[TapTus cOOpPHBIX KOHCTPYKIMI — KOHCTPYKIIMM OJHOTrO THIIA,
MOCJIEIOBATENIbHO HW3TOTOBJIEHHBIE MO OJHOW TEXHOJOTHH B

TEUCHHUE He 0OoJiee 0OHUX CYMOK W3 MaTcpHraaoB OJHOIO BHAA. B

COCTaB MapTUH COOPHBIX KOHCTPYKIMNA BKIIOYAIOT KOHCTPYKIIHH,
M3TOTOBJIEHHbIE H3 OETOHHONW CMECH OJHOTO HOMHHAJIBHOTO
cocraBa, 0T(H)OPMOBAHHBIC IO OAHON TEXHOJIOTHH }.

[Ipu KoHTpOJIE NPOYHOCTU OETOHA COOPHBIX KOHCTPYKIUMA (OTIYCKHOM WK
MepeaTOYHON ) YUCIIO KOHTPOJIMPYEMBIX KOHCTPYKIIMI KaXKI0T0 BUA MPUHUMAIOT
He menee 10% v ne menee 12 xoHCTpyKUMil 3 naptun. Eciu mapTusi COCTOUT U3
12 KOHCTPYKIIMII W MeHee, MPOBOIAT CIUIONIHONW KOHTpOJb. [lpm 3TOM YmCIO
UCIIBITYEMBIX YYaCTKOB JOJIKHO OBITh HE MEHEE:

1 wum Ha 4 M AUHBI TUHEWHBIX KOHCTPYKIIUK;

1 wum Ha 4 M.KB TUIOIIAJU IUIOCKUX KOHCTPYKIUU.

Qucno u3mepenuﬁ, MMPOBOJUMBIX Ha KaKAOM KOHTPOJIUPYECMOM YUACTKC

MPUHUMAIOT B 3aBUCUMOCTH OT HUCIIOJIB3yeMOro npudopa.
o Ecnu ucnons3oBancs ynerpazsyk — o I'OCT 1762

He MeHee 2 U3MEPEHNN

IIPU ATOM:
[Ipo3ByurBaHue  TPOBOASIT B  JIBYX  B3aUMHO  MEPIEHIUKYISPHBIX
HaIpaBJICHUSIX.
OTKIJIOHEHHE OTIIENbHBIX PE3YIbTATOB OT CPEJHEro JJisl y4acTKa HE JOJKHO

npeBpllaTh 2% (pe3yabTaThl HM3MEPEHUH, HE YIOBIECTBOPSIOLIUE ASTOMY



YCIIOBHIO, HE YUUTHIBAIOT).

e Ecnu ucnonb3zoBanuck Mexanndyeckue Metoasl — no 'OCT 22690.
9 — g ynpyroro oTCKOKa;
10 — 1t yiapHOTO UMITYJThCA;
5 — 115 IIacTU4YecKon aedopmariui.
N3mepennst mpoBoAsAT Ha paccTosiHUM HEe MeHee S0 MM OT Kpast

KOHCTPYKIIMH U HE MeHee 30 MM OT MeCTa COCETHETO 3aMepa.

5.5 KoHTpoJIb U OLIEeHKA NPOYHOCTH 0eTOHA

MOHOJIMTHBIC KOHCTPYKIIUM:

1. Ompenensitor Hepa3pylIAlOMIUMU  METOJaMH  (PAKTUYECKYI0 MNPOYHOCTH

OeToHa B KOHTpOJUpyeMoil maptuu (pakmuueckas npouHOCmb OemoHa — 3TO

CpeHee 3HAaUCHHE TPOYHOCTH OETOHA B TAPTHH KOHCTPYKIIUK):

rae Ri - enmHUYHOE 3HAYeHHUE MPOYHOCTH OeToHa, MIla;
N - ob1Iee YMCI0 €AMHUYHBIX 3HAUYCHUHW ITPOYHOCTH OETOHA B TAPTHUH.

3a eMIMHUYHOE 3HAYECHHE MTPOYHOCTH OETOHA MPUHUMATOT.

® IpW KOHTPOJIE IO 00pasiaM - CpeIHIOI MIPOYHOCTh CepHil 00pa3IloB;
® [IpU KOHTPOJIC HEPa3pyMAIIUMH METOJAaMHU - CPEIHIOI0 MPOYHOCTh OETOHA
KOHTPOJUPYEMOTO y9acTKa WJIA 30HBI KOHCTPYKIIMH, WJIN CPEIHIOI MPOYHOCTH

0eToHa OT/IETbHON KOHCTPYKIIHH.

2. OnpenensroT paKTHISCKHHA KIacc OSTOHA B ITAPTHH.

dakTHUeCKUN KJIacC OETOHA MOHOJHUTHBIX KOHCTPYKIMU NPUHUMAIOT PaBHBIM

80% cpenHell MPOYHOCTH OETOHA KOHCTPYKIUW, HO HE 00Jiee MUHUMAJIBLHOTO
YaCTHOT'O 3HAYEHHUS TPOYHOCTH OeTOHa:

By =0,8R,

3. TIpoBOaAT ONEHKY MPOYHOCTH OETOHA B KOHTPOJIUPYEMOU MapTHUH.



[TapTs MOHONUTHBIX KOHCTPYKLUHUM COOTBETCTBYET IIPOEKTY, €CIHU
(dakTuyeckuil Kiacc OETOHAa MO MPOYHOCTH B KaXKJIOH OTAEIBHON KOHCTPYKIIUU
ATOW MapTUU HE HIXKE HOPMHUPYEMOU MPOYHOCTH (MIPOEKTHOrO Kiacca OeToHa Mo
TIPOYHOCTH)

By 2 B

= Hyopm

COOpHBIE KOHCTPYKIINN.

1. OmnpenensatoT GakTUYECKYIO IPOYHOCTh OETOHA B KOHTPOJIUPYEMOU mapTHH,

2. OnpenensroT TpeOyeMyIo MpOoYHOCTh OeToHa (Tpedyemas MPOYHOCTh OeTOHA —

9TO0 MHUHHMAJIBHO OOIMYCTUMOC CpEAHCC 3HAYCHHUC IMPOYHOCTH 6CTOHa,

COOTBETCTBYIOIIEE HOPMUPYEMOU MTPOTHOCTH):
Rpe= KT‘BI-D:IPH
(st TspKEoro 6eToHa K03 duieHt Tpedyemoi npounoctu Kr-1,28)
3. TIpoBomsT oreHKy MPOYHOCTH O€TOHA B KOHTPOJIUPYEMOU MapTHH.
[lapTus cOOpPHBIX KOHCTPYKIIMI COOTBETCTBYET MPOEKTY, e€clid (haKTHUYecKas
MpOYHOCTh OeToHa B maptu Ry He Hmwke TtpeOyemoit mpounoctu Rr, a
MHHUMAJIPHOE €IMHUYHOE 3HaYeHUE TIPOYHOCTH HE MeHee BenuuuHbl (Rr - 4) u He

MEHEE IIPOEKTHOI0 Ki1acca Byopy.

5.6 OpueHTHPOBOYHAS OIl€HKA MPOYHOCTH DeTOHA

JIns mpeaBapUTENbHOM OLIEHKU MPOYHOCTH OETOHA U MOUCKA MYCTOT MOXHO
UCIIOIb30BaTh MPOCTYKUBAHHE TMOBEPXHOCTU OETOHHOM KOHCTPYKIMU OOBIYHBIM
ciaecapHbiM MOJI0TKOM BecoM 0,4 — 0,8 K.

Ecam mpu mpocTykMBaHUUM CHBIINIEH 3BOHKUM 3BYK 3TO CBUJETEIBCTBYET O
XOpoIIel CTPYKType O€TOHA M OTCYTCTBHHU IYCTOT (TOCIEIHEE C OTOBOPKOM Ha
TOJIIIHUHY O€TOHHON KOHCTPYKIIUH).

B 3aBucuMocTu ot pazMepa u TIIyOUHBI Clie/ia, OCTABISIEMOI0 MOJIOTKOM MpPHU
MPOCTYKMBAHUMU, WJIM OT XapaKTepa MECTHOTO MOBPEXKACHUS IMOCIE yaapa Mo
3yOuiy, yCTaHOBJIEHHOMY 'kajioMm" Ha MOBEPXHOCTH OETOHA MOXKHO JaTh

NpUOJIM3HUTENBHYIO OLIEHKY IPOYHOCTH O€TOHA.



OpueHTupOBOYHAS TPOYHOCTH O€TOHA MPU MPOCTYKUBAHUU MOJIOTKOM

PesynbTaThl 0JHOTO yaapa CpeIHEN CUIIbI

[IpounocTh
HenocpenctBenHo no [lo 3yOumy, yCTaHOBIEHHOMY OeroHa,
MMOBEPXHOCTH OETOHA ">xamoMm" Ha OETOH MIla
HernyOokuii cnen, jgemanky He
Ocraertcs cnaOblit cient, BOKpyr |OTKaIbIBAIOTCA. Boee
KOTOPOTO MOTYT OTKAIbIBaThCs |EC/IH Ha peOpe KOHCTPYKIMHU
TOHKHE JIeIIa K yAApHUTh MO 3€pHY KPYIHOTO 20
3aMOJIHUTENISA, TO OH PacKOJIeTCH,
HO U3 O€TOHA HE BBINAET.
OT noBepxHOCTH OETOHA
OcTaeTcs 3aMeTHBIN clen, OTKAJIBbIBAIOTCA OCTPLIC JICIHAAKH.
BOKPYT KOTOPOTO MOTYT Ecin Ha pebpe KOHCTpyKIUHU 20 - 10
OTKaJIBIBAThCSI TOHKHE Jiemaaku |YAaPUTD 110 3€PHY KPYIIHOTO
3aMOJIHUTENISA, TO OH BBINAAET U3
OeToHa.
beton kpowmures u oceinaercs, |3yOUiio NpoHUKaeT B OETOH Ha
IIpU yJiape mno peopy rIyOuHy 10 5 MM, O€TOH 10-7
OTKaJIBIBAIOTCS OOJIBIINE KYCKU |KPOIIUTCS
. 3yOuno 3abuBaercs B 0€TOH Ha Menee
Ocraetcst TiyOOKUM cres
riyouny 6osuee 5 MM 7

5.7 OcHOBHBbIe PUOOPBI, HCTIOJIb3yeMble MPHU 00CIeJ0BAHNH

Onpene.ﬂeHne IMOJIOKEHUA apMaTypbl

Jlnga  omnpeneneHus TOJIOXKEHUS CTEPKHEM,

WX JUaMeTpa,

TOJIITHUHBI

3aIIUTHOTO CJIOS O€TOHA U CTETIEHU KOPPO3UU apMaTypbl UCIIOIb3YIOT:

[Tonck-2.6
UITA-MT4

Hilti PS 1000, PS 250
APMKOP-1

— MOJIOKEHUE, TUAMETP, 3AIUTHBIN CIIOU

— MOJIOKEHUE, TUAMETP, 3AIUTHBIN CIIOU

— MOJIOKEHUE, TUAMETP, 3alIUTHBIN CIIOW

— OIIEHKa CTENEHU KOPPO3UH apMaTyphl

M3MEpEHUE MOTEHIIMalla MUKPOTaJlbBaHUYECKOM Mapbl OETOH-apMarypa




OnpenesieHUe MPOYHOCTH OETOHA:
o [Ipsambie Hepa3pyIaronue METOIbI
OHHUKC-1.0C  — oTphIB CO CKaJbIBAHUEM
OHUKC-1.CP — CKoJI pe0pa
I[TOC-50MTI4 — cKoJ peOpa U OTPBHIB CO CKaibIBaHUEM (MOAUDUKALIUN)
BM-I1-2.0 — OTPBIB CO CKAJIBIBAHHEM
e KocBeHHbIE HEpA3PYLIAIOIINE METO/IbI:

OHUKC-2.5; OHUKC-2.6 - ckiepoMeTphl (yAapHBINH UMITYJIBC)

OHUKC-2M — CKJIEpOMETP MOHOOJIOK;
UIIC-MTI'4.01 (4.02; 4.03) - ckiepomeTpsl (yAapHBIA UMITYJIBC)
Monotok Kamkaposa — METOJI TIACTUYECKUX aedopmanuit
Moumnortok HIMuara — METOJI yIIPYroro OTCKOKa
[Tynscap-2.1 (2.2, 2M) — YIBTPa3ByKOBOH CTIOCO0
YKC-MT'4 — YIBTPa3BYKOBOM CIOCO0

N3mepeHne THHAMUYECKUX XaAPAKTEPUCTHK 00beKTa:
BUBPAH-3 (2) — onpenenenne nepuoaa OCHOBHOTO TOHA, JCKPEMEHTa

3aTyXaHus KoJeOaHul, U APYrux napameTpoB, BKIIOYAsi CEMCMUYECKHE

N3mepenne packpbITUSl TPELMH U JAedopManuii:
Muxkpockonst MUP u MIIb - packpsitre TpeuyH ¢ TO4HOCTh. 0,05 Mm
Aptorpag-1.2; JIIC-20 cranuoHapHble TPHOOPH  (AeHOPMOMETPHI),
NpeAHa3HAYCHHbIE JUIsI WU3MEPEHUsS B3aMMHOIO TMEPEMEIICHUS TOYEK Ha
MOBEPXHOCTH KOHCTPYKIIHMH.
PaznuuHoro poga Muccypsl — nepeHoCHbIe 1ePOPMOMETPHI
Masiku camojiesibHbIe U (PaOpUUHOTO U3TOTOBIICHUS.

I/I3MepI/ITeJIBHBIe IOYIIBI U CIICHUAJIBHBIC JIMHEUKH.

IIpuOopkI 1JIs AUATHOCTUKHU CBAii:
I[TIC-MTI'4, CnekTp 3 — aHaIM3 MEXaHUYECKUX KOoJieOaHUM

[TYJIBCAP-2.2 "IbC" — ananu3 ynbTpa3ByKa.



Jleknus 6. OO0cjieqoBaHNe KaMEHHBIX KOHCTPY KIIHIA.

6.1 OoHMe cBeaeHu

KameHHas knmajka sSBISCTCS HEOMHOPOIHBIM YIPYTOIIACTHYSCKAM TEIIOM,
COCTOSIIUM U3 KaMHEH M IIBOB, 3alOJHEHHBIX PacTBOpoM. M3-3a HEpPOBHOCTEH,
HEOJIMHAKOBOM IUIOTHOCTH PacTBOPA M TOJIIUHBI KJIaJ0YHBIX IBOB KAMHH KJIaJKH
MOJIBEPTalOTCS HE TOJBKO CXKATHIO, HO Takxke W3ruOy um cpe3y. Paspymienue
KUPIUYHOM KJIQJAKH TMPH CXKATHH HAYUHACTCSA C MOSBICHHS OTIACIbHBIX
BEPTUKAIBHBIX TPEIINH, KaK MPaBUJIO, HAJ W IOJ BEPTHUKAJIbHBIMH IIIBAMH, YTO
0OBsCHAETCS SBJACHHEM H3ruba M cpe3a KaMHs, a TakKe KOHIEHTpaluei

pacTATruBarOImux HaHpH)KeHI/II\/II B OTHX MCCTax.
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Puc. 6.1 KosddunreHTsl CHIKESHHS IPOYHOCTH KITaJIKH

DAKTUYECKOE TEXHUUYECKOE COCTOSHUE KAMEHHBIX KOHCTPYKIUW 3JaHUNA U
COOPY)KCHHH YCTaHABIMBAETCS IO pe3yjbTaraM HUX OOCJIeNOBaHUS, HUCHBITAHUU
MaTepHaIoB W PACUETOB aHAJOTMYHO paHEE PACCMOTPEHHBIM >KeJIe€300€TOHHBIM

KOHCTPYKLIHSIM.

[Tpu oO6cnenoBaHuM KITAIKM OMIPEACIISIOT:
® HaJIM4ue NMPOCKTHOW JOKYMEHTAIUY;
® COOTBETCTBHE WJIM HE COOTBETCTBHUE YCIOBUW 3KCILTYaTallMU MPOEKTHBIM;
® KOHCTPYKTHMBHYIO CXEMY CTEH (HECYIIHE, CAMOHECYIINE WK HABECHBIE);
® COCTaB U BPEMsI BBIIIOJIHEHUS! PEKOHCTPYKIIUH, PEMOHTOB;

¢ MaTCpHall U THUII KIIAAKH,



HaJU4YUe U CUCTEMA MEPEBI3KYU;

F€OMETPUYECKUE pPa3MeEPhl XapaKTEPHBIX CEUCHU;

MIPOLICHT YMEHBIICHUS CEYEHUSI B MECTE MTOBPEXKICHUS;

TOJIIIUHY U COCTOSTHUE KJIAJIOYHBIX I1IBOB,;

COCTOSIHUE YYAaCTKOB OMUpPaHUs TUIUT, 0alloK, epM Ha CTEHBI;

cocTostHuE Je()OPMaIIMOHHBIX IIBOB;

BJIQXKHOCTHOE COCTOSIHME KJIQJIKW U MPUYUHBI 3aMayuBaHUs (MPOTEUKH,
KaIlWUIAPHBIN TI0JICOC, KOHICHCAT. .. );

COCTOSIHUE 3aIIUTHBIX MOKPBITUH, 0OJIMIIOBOYHOM TUTUTKH U T.I1;

HaJU4Ue MyCTOT U PACCIOCHUS KIaIKH;

HaJIM4YME U CTpeJia OTKIOHEHUH OT BEPTUKAJU WA BbITYUYUBAHUS YUYaCTKOB
CTEH U CTOJIOOB,

TOPU30HTAIBHOCTh KJIQJJOYHBIX IBOB, UX TOJIIHUHA;

HaJIN4YWe, XapaKTep U MPUYUHBI UMEIOIMUXCS Ae(EKTOB U MMOBPEKICHU;
XapakTep TPEIMHOOOpa30BaHuUs;

BEJIOCH JIM HAOJIIOJEHUE 3a TPEIIMHAMU U €r0 pPe3yJbTaThl;

MIPOYHOCTHBIE XapaKTEPUCTUKU KaMHS U KJIaJ0YHOTO pPacTBOpA.

Jns  ompeneneHuss KOHCTPYKIIMM M XapaKTEPUCTHUK MATEPUATIOB CTEH

MPOBOJSIT BEBIOOPOYHOE KOHTPOJIbHOE 30HAMpOBaHuE Kiaaku. [Ipu 30HAMpOBaHUU

OoTOMparOT TPOOBI MaTepHATIOB W3 PA3THYHBIX CIO€B KOHCTPYKIIUU  JUIS

OIIpCACICHUS BJIAXHOCTH U 00beMHOII Macchl. CTEHBI B MeECTax HCCIIEA0OBAaHUA

OUHIAIOT OT OOJHMIIOBKM W INTYKaTypKH Ha IUIOMIAJIH, JOCTAaTOYHOW JIs

YCTaHOBJICHHUsI TUIIA KJIAJKH, pa3Mepa U KauecTBa KUpnuya u Jp.

Yuciio Touek 30HAUPOBAHUS IS 3JaHUM ¢ HECYIIIUMU KAMEHHBIMUA CTEHAMH

Yucno ceKnuu B 3JaHUN

Yucio dtaxei

o 3 3-5 Boree 5
1-2 3 4 4
3-4 5 7 8
bonee 4 7 9 10




K ocHOBHBIM edekTaM KaMEHHBIX KOHCTPYKIIUA OTHOCST:

MIPYMEHEHHE MaTepHaJioB ¢ MIPOYHOCTHBIMH XapaKTEPUCTUKAMU HUKE
MIPUHSITHIX B IPOCKTE;

cnaboe 3amojIHEHHWE BEPTUKAIBHBIX W TOPU30HTAJIbHBIX IITBOB
(TycTOIIOBKA, YCTPOMCTBO KIAJIKH IO/ 3aJIUB» | T.11.);

OTKJIOHEHHS CTEH U CTOJI00B OT BEPTHUKAJIH;

MaJIOo€ ONHMPaHUE IUIUT, OAJIOK, TPOTOHOB HA THIYKOBBIC PSIbI;
HEJIOCTaTOYHAs TTyOrHA ONMpPaHUs MepeMbIYeK, OaIOK, TJIUT U T.I1.;
HECOOJIIOIEHUE TTPOEKTHBIX Pa3MEpOB;

OTCYTCTBHME WJIM HU3KOE Ka4€CTBO TUIPOU3OJISIIINA U TTAPOU3OJIALNN;
WCITOJIB30BaHUE ISl 3a0yTOBKM KHPIWYHOH KpOIIKH M TIPOYETO
CTPOMTEIBHOIO Mycopa U TIpOYME HApPYIIEHHS TEXHOJOTHH

BBIINIOJIHCHUA CTPOUTCIIbHBIX pa60T.

K oCHOBHBIM BH1aM MOBPEKAECHUHN KJIaJKH OTHOCST:

CuiioBbI€ TPEIIUHBI;

TpemuHBI OT HEpaBHOMEPHOU JiepopMarieii OCHOBaHUS,
TpemuHbl OT TEMIIEPaTYPHBIX AehOpMAIIHii;
Pa3zMmopaxnuBaHue U BBIBETPUBAHUE KIAJKHU;
[loBpexnenus, BbI3BaHHBIE arPECCUBHOMN CPENOH;
3amMauuBaHKE KJIAJKH, MEXaHUYECKUE TMTOBPEXKICHUS;

Pe3ynbTaThl pEKOHCTPYKIIMNA U TIEPEAEIIOK.

6.2 XapakTepHble MOBPeXKIEHHUS

[lonoxxeHnue u HanpaBlieHHE TPEIIUH B OOIBIIMHCTBE CIIy4aeB MOTYT BeChMa

JIOCTOBEPHO OOBSICHUTH MPUYHUHBI KX 00pa30BaHUS.

TaK, IMOABJICHNC HAKIIOHHBIX HWJIM IIOYTH BCPTHKAJIBHBIX TPCIIMH CPE3a,

BCErJla CBUJICTENILCTBYET O HEPABHOMEPHOM OCaJKe BCIEACTBHE JTUOO OOJIBIION

Pa3HUIIBI HATPY30K, MEPEJaBAEMBbIX HA TPYHT Pa3IUYHBIMU YACTAMU 3JaHUS, TUOO

0COOEHHOCTSAMHU OCHOBAHMUS.
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Puc. 6.2 TpemuHbl, BRI3BaHHBIE HEPABHOMEPHOH e opManneii OCHOBaHUS

[losiBieHrEe XapaKTEpHBIX HAKIOHHBIX WM MOYTH BEPTUKAJIbHBIX TPEIIUH
(puc. 6.2) CBHIETENBCTBYIOT O 3HAYUTEIBHBIX HEPAaBHOMEPHBIX JehOopMaIusax
ocHoBaHus. [IpyuunHamMu 3TOro MOTyT ObITh: 3aMauUBaHUE U MPOCAJIKA JTOKATBLHOTO
MaccuBa TpPYHTa, HOBOE€  CTPOUTEIbCTBO  PSIIOM, SIPKO  BbIpaKeHHas
HEOJHOPOJHOCTh OCHOBaHUA (IUIBIBYHBI, KapCThl, BaJlyHbl, NOTrPeOEHHbIE
(dyHIaMEHTBl CTapbIX MOCTPOEK), pa3paboTka TPYHT BOJU3U CTEH, YriiyOJeHue
noAaBana u T.1. OOpa3oBaHWE ATUX TPEUIMH CHUXKAET MPOCTPAHCTBEHHYIO
KECTKOCTb 3JJaHUS.

HepaBHOMepHbIE 1O ITTMHE 3[aHUS BEPTUKAIbHBIC EPEMENICHUS BbI3bIBAIOT
nepepacnpeaeieHue yCUIni MexXay MPOCTEHKAMU, B pe3yJIbTaTe Yero OTIENbHbIE
MIPOCTEHKH MOTYT OBITh MEPETPYKEHBI.

B 3paHusix ¢ momepeyHbIMU HECYIIMMHU CTEHAaMH HEpaBHOMEpPHAas ocajaka
byHIaMEeHTOB BeAET K TMOSBICHUIO PACTATUBAIOIINX YCHUIMH B IJIOCKOCTH
MepeKkpuITUidl. B pe3ynbrate 3TOro B HECYUIMX CTEHAX MOTYT OOpa30BBIBATHCS
TPEUIUHBI, OPUEHTHUPOBAHHbIE NApAICIbHO CPEIUHHOM MOBEPXHOCTH CTEH H

CMEIIeHUE TUTHT C OTOp Ha CTeHE (TaK MOBPEKIAIOTCS M TUIAT(HOPMEHHBIE CTBHIKU



MaHeJIbHBIX 3aHUM.
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Puc. 6.3 TlosiBieHne 1 MOCTAEACTBUS PACTSHKCHUS B TUIOCKOCTH MTEPEKPBITHS

[lo xapakTepHOMY BHAY M TIOJOXEHHUIO TPEUIMH MOXKHO OOHAPYXKUTh
OmKOKY, TOMYIIEHHbIE HA CTaIUM MPOCKTUPOBAHUS WU B MPOIIECCE BO3BEIICHUS

31aHus (OTCTYIJICHUSI OT MPOEKTA).

SARRRRZEETNY

! COMOHECYLLOR
L (XRSASREXRT }
HECYLLAR CTeHO /J

Cy LR CTEeHA, /

1 ——

Puc. 6.4 Tloutu BepTHKaIbHbIC TPEUIUHBI B BEPXHUX ITAKAX.

Tak, MOYTH BEPTUKAIBHBIE TPEIIMHBI HA BEPXHUX ITaXaX KUPIUYHBIX CTCH
00pa3yroTcsi o NpUYrHE OOJBIION Pa3HULIBI CKUMAIOIINX HANPSHKEHUN B KIIaJIKe
CONPATAIOIIMXCS HECYIIMX U CAMOHECYIIMX CTEH. B Hecymen cTeHe CxuMaromnme
HaIpsDKEHUST U COOTBETCTBYIOIIME UM JeopManiii yYKOpodeHus: OoJibllie, YeM B
CTEHE caMoOHecylled. Pa3sHuna HanpspKeHHWM JOCTUraeT MAaKCHMyMa B HUKHUX

ATa)xkax, a HaubOoJbplIas pa3Hula AedopManuii UMEET MECTO Ha BEPXHHUX ITaXKaX,



rae u o0pa3yroTcsl TpeluHbl cpe3a. Uem Bhllle 34aHue, TEM CepbE3Hee MpodeMa.

B nanenbHBIX 37aHUAX HAOII0ACTCA TAaKOU JK€ XapaKTep TPEIIMHOOOpa30BaHUS.
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Puc. 6.5 3aBucanue Hecylel CTEHbl Ha CAMOHECYIIEH.

Ecnu pazMeps!l ¢pyHaaMeHTa o CaMOHECYIIUM CTEHOM U CTEHOM Hecylien
MOYTH OJIMHAKOBBI JABJICHWE HA TPYHT OHU OYyIyT OKa3biBaTh paszHoe. Ilo atoit
npu4yuHe aedopMani TpyHTa MOJ HECylled cTeHod OyayT Oomblie yeM Moj
caMoHecyie. Eciin Ob1 Mex1y cTeHaMH He ObLIO NEPEBA3KH OHU MEepeMelaanuch
OBl HE3aBUCUMO JPYT OT APYra U OcaJika HEeCyIIeH CTeHbl 3HAUUTEIbHO PEBBICUIIA
Obl ocadKy cTeHbl camoHecylieil. Ho cTeHbl mepeBsi3aHbl M Hecyllas CTEHa

«3aBHCAET» HAa CAMOHECYIIIEH, B PE3yIbTaTE Yero U 00pa3yloTCsl TPEIIUHBI.
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Puc. 6.6 XapakTepHble TOBPSKICHHUS KIIaIKN



B mporecce oOcnemoBaHus HEOOXOAMMO OINPEAEIUTh, HApacTalT JHu
TpemuHbl W Apyrue nedexTsl Bo BpemeHH. C 3TOW 1Eeabi0 Ha TPENIUHBI

YCTAaHABJIMBAOT MasiKn (MCT&J’IJ’I, THuIIC, CTCKJ'IO) WX U3MCPUTCIBHBIC HpI/I60pBI.

6.3 OneHnka moBpeKJAeHUs CTEH

OlLleHKYy TEXHUYECKOTO0 COCTOSIHUSI KAaMEHHBIX KOHCTPYKIMH JAENaroT MO0
pe3yiabTaTaM pacy€ToB, BBINOJIHEHHBIX Ha JeHCTBHE (DAKTUYECKUX HArpy30K MO
(haKTUYECKUM TMPOYHOCTHBIM XapaKTEPUCTUKAM KIAAKU C YYETOM (haKTHUECKOU
T€OMETPUHN KOHCTPYKIIHH.

CreneHb CHIXXEHHS TMPOYHOCTH KIAAKM B % OT Ha4YaJabHOW MOKHO
MPpUOIMKEHHO OIICHWTHh MO BHEIIHUM Mpu3HakaMm (PekomeHmaruu Mo yCUJICHHIO
KaMEHHBIX KOHCTPYKITH )

Cnaovie nospesricoenusn, chudxcernue 0o 15 %
e Ha jokampHBIX Yy4YacTKaxX pa3sMOpaXUBAHWE U BBIBETPUBAHUE KIAAKH Ha
ryouny a0 15 % TONIIUHBI CTEHBI.

e BepTukanbHbIE U KOCBIE TPEIIMHBI, TIEpECeKaroIe He 0oiee 2 psa0B KIIaIKH.

Cpeonue noepesrcoenus, chuxicenue 00 25 %

e Pa3smopaxxuBaHue M BBIBETPUBAHHUE KIAJKU Ha TIyOMHY A0 25 % TOJIIIMHBI
CTEHBI

e BepTukaibHble U KOChI€ TPEILIMHBI, IEpeceKaronue He oonee 4 psaioB KIaaKu.

e HaxoHbI 1 BeIyYMBAHUE CTEH B Mpeiesiax 3Taxa 10 1/6 uxX TOMIIUHEI.

e (CMellleHHe TUIUT Ha onopax MeHee 1/5 rmyOunbl onupanus, HO He O6omee 20cMm.

e Tpeuuubl noa onopamu 0ajok, nepecekaromne He 6oaee 2 psAnIoOB KIaJKU.

Cunvnuie nospexcoenusn, cnuxcenue 00 50 %

e PasmopakuBaHue W BBIBETpHMBaHHE KIaakd Ha Tiyomny g0 40 % ToimuHbI
CTEHBI

e BeprukanbHBIC H KOCBIC TPEUIMHEI, IIEpeceKaronue He 0onee 8 psIoB KIaaKy.

e HakioHbI M BEITyYHBAHUE CTCH B Ipeeaax 3Taxa 10 1/3 X TOJIIMHBIL.

e (CwmernieHue WIKT Ha ormopax 6osee 1/5 rmyOuHb onupanus, HO He 6onee 20cMm.



e Tpeuuubl noa onopamu 0ajok, nepecekaromme 10 4 psaoB KIaaKu.

Pazpywenue, oonee 50%
Paspymenune oTaenbHbBIX KOHCTPYKLIMM WM 4YacTedl 34aHus. PasMopakusaHue,
BBIBETPUBAHUE W JPYrue MOBPEXKICHHUS KIAAKU JOCTUIIM IOJOBUHBI U OoJiee
TOJIIIUHBI CTEHBI
Ilpusnaku asapuitnozo cocmoanus KiaoxKu
1. TpemuHbl ¢ packpbITHEM A0 2 MM, MEepeceKarome He 0osiee 8 psAIOB KIIaJIKU
MIPU YKCJI€ TPEIIMH Ha 1 M IIUPUHBI (TOJIIIUHBI) CTEHBI Ho.iee 4,
2. Tpenunel, Iepecekaroniue doiee 8 paooeé Kinaaku (HmHa 10 65 cMm);
3. TpeutuHbl no0 onopamu 6anok, hepM, MPOTOHOB IEPECEKAIOT Do.tee 4 psaooe
kiaaku (6onee 30 cm);
4. Omknonenue OT BEPTUKAIU WU @bIMYYUEAHUE CTCHBI B Tpelesiax dTaxka
oonee 1/3 monuwuHvl CTCHBI;
5. [loBpexnenue Knaaku Ha TIyOuHy fosee 50 % €€ TONIIUHDL;
6. CMmenieHre KOHCTPYKIIMI TMEPEKPHITHS HAa omopax 0ojiee YeM Ha HOI08UHY
[JIyOUHBI 33]I€JIKU B CTEHE;

7. Pa3pyliieHue aHKepHBIX CBS3€U KPEIUIEHUSI CTEH K KOJIOHHAM U MEePEKPhITUIM

6.4 UcnbITaHUs KAMHSI M PacTBOpPa
[IpodyHOCTh KIJIAIOYHOTO PACTBOpPAa MOKHO MPHUOIMKEHHO OIEHUTHh [0

pe3yJIbTaTy MEXaHUYECKOTO BO3JAEUCTBHUS PEXKYIIUM ITPEIMETOM:

Mapka pactBopa XapakTepHble MPU3HAKU TTOBPEXKACHUS pacTBOpa
0-2 PacTBOp JIeTKO PHIXJIIUTCS HOKOM, BBICHITIAETCS, BBITYBACTCS
4-10 PactBOp nerko pexxeTcs: HOKOM
25 PactBop pexercs ¢ TpyaoM, KpOIITUTCS
50 PacTBOp KpOIIUTCS, HO HE PEXKETCS
100 u Gonee [Tpu nBM>KEHUM JI€3BUS OCTAETCS CBETIIBIA I TEMHBIN CIIET




JIJ1s1 OlIeHKM MPOYHOCTH KUpPIUYa, KAMHEW MpaBUIBLHON (OPMBI U pacTBOpa
U3 KIQJKUd OTOMPAIOT IICINIbIC, HEMOBPEKIACHHBIC KUPIHUYU (KAMHH) U TUIACTUHKA
pacTBopa M3 TOPU3OHTAIBHBIX MIBOB. [IpoObI OTOMparOT U3 craboHArpyKEHHBIX
y4acTkoB cTeH. OOpasipl KUpNUYed WIM KaMHEW JOJKHBI OBITh IEIbIMU 0e€3
TpeuiuH. M3 xamHell HenpaBuiIbHON (OpMBbI BEIMUIMBAIOT KyOUKU ¢ pedpom oT 40
10 200 MM, WM BBICBEPIMBAIOT HUIUHAPHI (KepHbI), AuameTpom oT 40 1o 150 mm.

[Ipounocth (Mapky) KHpIHUYa U PacTBOpa OMPEACNSIIOT pa3pylIaroNIuM
crocoOOM Mo pe3ysibTaTaM UCHBITAaHUS He MeHee 5 00pa3lloB KupHuva Ha W3THO,
He meHee 5 00pa3lioB KUPIIMYA HA CXKATUE U He MeHee 5 PACTBOPHBIX KyOHKOB C
pebpom 2 — 4 cM, U3rOTOBJICHHBIX U3 IJIACTUH PacTBOpa, OTOOPAHHOTO U3 IIBA.
[IpoyHnocTh pacTBOpa MPUBOAAT CTaHAAPTHOMY KyOuky ¢ pebpom 7,007 cwm.
YMHOKEHHEM Ha MoHmwkaromuil koddgduiment (ot 0,46 mo 0,8).

[To I'OCT 31937-211 ducno oOpa3IoB A Ta0OPATOPHBIX UCIIBITAHUHN TPH

ONPEAECIECHUH MPOYHOCTU CTEH 3[JaHUN NMPUHUMAIOT: ISl KUpNu4da: He menee 10,
IU1s1 pacTBOpa: He menee 20).

I[lo BCH 57-88(p) 4uCIIO BCKPBITUH IITYKATYPKH JJIsI ONpPEACIICHUS

MPOYHOCTH CTEH NMPUHHUMAIOT B 3aBUCHMOCTH OT YHCJa CEKIUM B 3JaHUM M €r0
STAXXHOCTH. B wactHOCTH, Mt 1 — 2 CEKIMOHHOTO 3JAaHHUSA U YKCIE dTaxeh 1-2
wecmov mecm, 3-4 >Taxen ocemb mecm, 5-6 >raxeit 10 mecm, 7 >Taxeii u donee
— 14 mecm.

Ucnoimanus nposoosm no I'OCT 8462 u I'OCT 5802.

[Ipenen npoyHOCTH KUpNHYA NMPU U3THOE ONPENEAIOT Ha 1IEJI0M KUPIUYE.

3P
/ Ruse = 251

' [Ipenen npoYHOCTH NIPU CIKATUU ONPEIEIISIIOT Ha

06pa3uax, COCTOAIMMUX M3 JIBYX LECJIbIX KHpHH‘ICfI nim

[ N3 ABYX €TI0 ITOJIOBHMHOK (I[OHYCKEIGTCH HUCIIOJIB30BAaTh

A
y

IMOJIOBUHKH, IOJYYCHHBIC ITOCJIC HUCIIBITAHUS KHPIIMYad

250

]
2,

P

Ha U3rHO). R = =



MapKy KHpIIM4da 110 MPOYHOCTHU YCTAHABJIIMBAKOT II0 3HAYCHUAM IIPCACIOB

MIPOYHOCTH MPU CXKATUU U TIPU U3THOE!

IIpounocts, MIIa
MIpU C)KATUU pu u3rude
MapKa Cpennsist no Cpennsis o
MATH MunnuManbHast MATH MunuManbHast
obpasiam obpasiam
M150 15,0 12,5 2,8 1,4
M125 12,5 10,0 2,5 1,2
M100 10,0 7,5 2,2 1,1
2777 14,8 8,1 2,9 1,1




Jleknus /. O0cjieqoBaHue CTAJIbHBIX KOHCTPYKIIHIA

Otanbl U TPUHIUIBI TOCTPOCHHS] pabOThl MO OOCJIEIOBAHUIO CTABHBIX
KOHCTPYKIIMI T€ €, YTO M Tpu O0OCIeIOBaHUU KeIe300€TOHA U KAMEHHBIX
KOHCTPYKIHH, MTOCKOJIBKY PETJIAMEHTUPYIOTCS OTHUMH U TEMU K€ HOPMATUBHBIMHU
nokymentamu. Ho paboTa MeTaINTIOKOHCTPYKIMI TOJA HArpy3Kol CyIIECTBEHHO
OTJIMYAETCSI OT JKeyie300eToHa U KamHsA. [IpoyHOCTh MeTamia MHOrO BbIIE U
MOATOMY [iJIi BOCHPUSTUS OJWHAKOBOM HArpy3ku NOTpeOyeTcss 3HAYUTEIbHO
MEHbIIAd IUIOIA[b MONEPEYHOro cedyeHus i3nemeHra. [lo 3Toi mpuunHe Ha
MEPBBIM IUIAH 3/€Ch BBIXOJIUT OMACHOCTH MOTEPH YCTOMYMBOCTH. M3BECTHO, YTO
NpUYMHON 1ouTH 42% aBapuil MOCHyXujia MOTEPS YCTOMYMBOCTU (pa3pylieHue
OCHOBHOT'O MeTajia okoio 22%, pa3pylieHrue CBapHbIX COEAMHEHUN 0KOJI0 24%).

3amadyamu o0clieIOBaHMS METATUTMYECKUX KOHCTPYKIUH SIBIISIOTCS:
® OMNpEAEICHNE TEXHUYECKOTO COCTOSAHUS 110 BHEIIHUM ITPU3HAKAM;
® OILICHKAa KOPPO3HOHHBIX MOBPEKACHHUM CTAIbHBIX KOHCTPYKIIUK;

e 00cremoBaHUE CBAPHBIX, 3aKJICTIOYHBIX M OOITOBBIX COSTUHEHUH;

® OIpe/eseHUE KaueCTBa CTaIu KOHCTPYKIIUH.

7.1 XapakrepHble 1eQeKTbl KOHCTPYKIMA

- OTKJIOHEeHHS (PaKTUUECKUX PA3MEPOB U CEUCHHUM OT MPOEKTHHIX;
- UCITOJIb30BAaHUE MApKU CTaJId HE COOTBETCTBYIOLIEH MTPOEKTY;

- CMEIeHUE ¢ pa30MBOYHBIX OCEH;

- PacCLICHTPOBKA B y3JIaX;

- BHEY3JIOBOE OMMPAHUE MTPOTOHOB U IJTUT Ha (EePMBI;

HEIPOBAPBHI, MOJAPE3bI, TPOKOT UIIA MaJIbIE Pa3MEPbl CBAPHBIX LIBOB;

HCIOOIIYCTUMOC cOJIMmKeHue CBAPHBIX IIIBOB,

WCKPHBIICHHE DJIEMEHTOB (HE NPSIMOJIHMHEHHOCTH), TOTUOB MOJIOK;

OTCYTCTBHE OTJEJIbHBIX JIEMEHTOB UJIU PACKPEILICHUM;
- HEJIOCTATOYHOE HATSHKEHHUE B OOJNTOBBIX COCTMHEHUSX;
- HAJIMYMe HE NPEAYCMOTPEHHBIX ITPOEKTOM 3JIEMEHTOB;

- OTCYTCTBHE aHTHUKOPPO3MOHHOM 3aIIUTHI, KOPPO3HUs METaJIa.



7.2 XapaxmepHule 0eghekmul c6apHbIX UIB08

OO0cnenoBaHne CBapHBIX IIBOB BKIIIOYAET B ce€0s CIAEAYIOLIUE ONEPALIUN:
- OYKMCTKY OT IUIaKa W BHEIIHUM OCMOTp B ILENSIX OOHApYXKEHUsS TPEUIMH U
OPYTUX MMOBPEKICHUM;
- OIIpEeIeJICHUE JIJIMHBI [IBA U pa3Mepa ero KareTa.

- CKpbIThIE JAe(eKThI B MIBax onpenelsatoT B cootBercTBuu ¢ ['OCT 3242.
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7.3 XapakTepHble MOBPeKIeHUSI KOHCTPYKIM A

— pa3pbIBHI,

— IIOTEPsI YCTOMYUBOCTH;

— pacimaTblBaHUE COCIMHECHUN;

— oru0b, BMATUHBI, UCKPUBJICHUS;

— BBIPE3bI U MIPOUME MEXAHUYECKHUE MOBPEKICHUS;

— KOpoOJIeHHEe MPU BO3AEHCTBUU BHICOKUX TEMIIEPATYD;
— Ype3MepHbIe TPOTruObI U3rndaeMbIX JIIEMEHTOB;

— BBIITYYHBAHUE CHKATHIX 3JIEMEHTOB;

— TPEIINHbI B OCHOBHOM METaJlJIe WJIM B CBAPHBIX IIBaX;

— pa3pyLICHUE 3AIIUTHBIX TOKPBITUN U KOPPO3US METAJLIA.

7.4 Oco0eHHOCTH OTEeNbHBIX KOHCTPY KU
7.4.1 Iokpvitmus.
- IIEJIOCTHOCTh KPOBEJIBHOTO HACTHUIIA, TPOTHUOBI DJIEMEHTOB;
- IPSIMOJIMHEMHOCTD 3JIEMEHTOB, IPOTUOBHI;
- COCTOSTHUE Y3JI0B COIPSDKEHUS DJIEMEHTOB,
- BHEY3JIOBOE TIPUJIOKEHHUE HATPY3KH,
- HAJIMYUE U CTENIEHb 3aTSKKHU OOJITOB;
- IIEJIOCTHOCTH CBAPHBIX IT1BOB;
- IIEJIOCTHOCTD 3aKJICTIOK B KJICTTaHBIX (hepMax;
- COCTOSTHUE OTIOPHBIX U MOHTAXHBIX y3JIOB;

- KOPPO3UOHHBIE TTOBPEKICHUSA.

7.4.2 Ilookpanoevle KOHCMPYKUUU.
- TPEIIMHBI B TMOSICHBIX IIBaX W OKOJIOIIOBHOW 30HE CTEHKH Oajiku (0COOEHHO
OJ] CTBIKAMHU PEJIbC U Y OIOp OaIoK),
- TPEIIMHBI B CBApHBIX IBaX y peOep JKECTKOCTH W B MOHTaXXHBIX CTBIKAX
I0SICOB;
- TPEIIMHBI B IIBAX KPETUICHHUS] TOPMO3HBIX JTUCTOB;

- CMEIIICHHE PeThca C OCH TOJIKPAHOBOW OAJIKH;



- IPOTUOBI;
- COCTOSIHHE Y3JI0B KPEIJICHUS MOJKPAHOBBIX 0aJOK K KOJIOHHAM;
- COCTOSIHME KPEIUJICHUU pebca K MOJAKPAaHOBBIM OaiKam;

- pa3HHIIA OTMETOK TOJIOBKH KPAHOBOTO PEIbCca BOIb KPAHOBOIO MyTH.

7.4.3 Kononnut.
- CMEIIIEHUE OCeH KOJIOHH C pa30MBOYHBIX OCEH 31aHUS;
- CTEIICHb HATSDKEHUS aHKEPHBIX O0OJITOB;
- HAJTMIMe HE MPETYCMOTPEHHBIX MTPOEKTOM 3JIEMEHTOB,;

- pa3HuIa B 0cajikax U OOKOBbIE MepeMeleHus: PyHIaMeHTOB MO/ KOJIOHHBI.

71.4.4 Cesasu.
- HAJIMIME PACIOPOK M MIPOYHMX CBA3EBBIX DJIEMEHTOB, MPEAYCMOTPEHHBIX MMPOEKTOM;
- COCTOSTHUE Y3JI0B,;
- HAJIMYMEe BEPTUKAIBHBIX CBSI3€M MEX1y KOJIOHHAMH;
- COCTOSIHHE BEPTUKAJIBHBIX CBSI3€H W Y3JIOB HMX KperyieHus (MOrHYyTOCTH,
MEXaHUYECKUE TOBPEKIACHUS, KOPPO3HS, COCTOSHHE 3alllMTHBIX MOKPBITUH,

cJie/ibl yAapOB BHYTPUIIEXOBOTO TPAHCIIOPTA).

7.5 OnpenesneHue XapaKTePUCTHK CTAJIH

JI1s1 BBIOJIHEHUST TPOBEPOUYHBIX PACUETOB B X0Ji€ 00cIiieIoBaHMs TpeOyeTcs
OMpeNIeNICHEe PACUETHOTO CONPOTHUBJIEHUS cTaiu. Eciaum ecTh MNpOeKT Wi
cepTudUKaThl HA  HUCIOJAB30BAHHBIM  MeTalll, TO JUIi  KOHCTPYKIIUH,
MMPOEKTUPOBABIIMXCA mnociue 1955 r., ero MOXHO MNpUHUMATH N0 HOPMaM,
JIEWCTBOBABIIMM B TO Bpems. IIpu OTCYyTCTBMM JOKYMEHTAIlMW, HE MPOBOJS
WCNIBITAHUWA, MOXHO THpuHATH 165 MlIla. B ocTranbHbIX Ciydasx pacyeTHOE
CONPOTUBIICHUE CTalM CJEAYeT ONpeAessTh [0 pe3yibTaTaM HCIbITAHUN
00pa31oB, BhIPE3aHHBIX U3 KOHCTPYKUUNA. OOpasibl JyIsl UICOIBITAHUI OTOUPAIOT U3
HaVMEHeEe OTBETCTBEHHBIX U HAMMEHEE HArpy>KEHHBIX 3JIEMEHTOB KOHCTPYKIIU.

JI1s KOHCTPYKIIMHA, M3TOTOBJIEHHBIX 10 1932 roma cieayeT Kpome CBOWCTB

MCTaJllIa YCTAHOBUTD CII0C00 IIPpOU3BOACTBA CTAJIN: IIYAJIMHIOBAsA, KOHBCPTCPHAA C



MPOTYBKON BO3MyXOoM (OecceMepoBCcKasi WM TOMACOBCKas), MapTEHOBCKAs WA
AICKTPOCTAb.

KonmdectBo 00pa3iioB, BHIPE3AHHBIX U3 OOHOMUHNHBIX DIIEMEHTOB (TOsca
dbepwm, pemietka pepm, mosica 0alloOK U T.MM.) 00HO20 éuda npokama (110 HOMEpaM

npoduieH, ToJMIMHAM JIUCTA), TOJKHO OBITh He menee 10).

7.6 Onpez[e.ﬂem/le KaTeropuu TCXHUIECCKOIo COCTOAAHUSA

Kareropus JleeKThl 1 TOBpEXICHUS

OTCyTCTBYIOT MpU3HAKU MTOBPEKIACHUN U 1ePEKTOB.
HopmatusHoe [IpouHocTh HE CHUXKEHA, AeopMali HE TPEBBIIAIOT
JOMYCTUMBIX BEJTUYUH.

MecTtamu pa3pylIeHO aHTUKOPPO3UOHHOE IOKPBITHE.
JlokanpHBIE TOBPEXKICHUS KOppo3ue He Ooiiee 5% cedeHus.

PabotocnocoOHoe
W npyrue noBpexaeHust, IPUBOASIINE K OCIA0JICHUIO
cedyeHus He Oonee 5%.
[TporuOsl n3rndaemMpix 31€MEHTOB npeBbimaoT 1/150
npoJieTa.

OrpaHn4eHHO [ToBpexneHne Koppo3uen ¢ ymeHblleHneM ceuenus 10 15%

paborocniocooHoe | [lorHyTOCTH Y3710BBIX (PaCOHOK (hepM.
MexaHndeckue MOBPEXICHUS, TPUBOISIINE K OCIIa0ICHUIO
ceuenus 10 15%

[TporuoOst 60nee 1/75 nponéra.

BeinmydnBaHue OSCOB UM CTEHOK OAJIOK, UM KOJIOHH.

Cpe3 oTaenbHBIX 00NTOB WK 3aKJIETIOK.

Kopposus ¢ noBpexnenrem ceuenus Ha 25% u Oosee.

TpemuHbl B CBapHBIX 1IBaX WIM OKOJOIIOBHOM 30HE.

. TpeuHbpl B OCHOBHOM MaTepHalie 3J1€MEHTOB.

ABapuiiHoe
MexaHndeckue NOBpeKIEHUs 0CIA0AIONIINE CEYEHUE Ha

25% u Gouee.

OtkiioneHnue ¢pepM OT BepTuKaiu 0oje yem Ha 15 mm.

PaccTpoiCTBO y3JI0BBIX COEAUHEHUH, B3AUMHOE CMEICHUE

AIIEMEHTOB.

PB,SpBIBBI OTACIIBbHBIX 3JICMCHTOB.




Jleknusa 8. O06cieqoBanue qepeBAHHBIX KOHCTPYKIMT

JlpeBecuHa OIMH W3 JAPEBHEUIIUX CTPOUTEIBHBIX MaTepuanoB. OIbIT
BO3BEJICHUSA JIEPEBSIHHBIX KOHCTPYKIMUWA HACUUTHIBAET HE OJIHY COTHIO JIET.
JlepeBsHHBIE KOHCTPYKIMU JIETKUE, HaACKHBIE W JoJroBedyHble. M3 HHX
BO3BOJSITCS 3JaHUSI W COOPYXKEHUS PA3JIUYHOTO HA3HAYCHHUS, B TOM YHCIIE
OOJIBILIETIPOJIETHBIE KOHCTPYKIMU (M3 KJIe€HOW npeBecuHbl). B 3manusix crapoit
MOCTPOUKM HECYIUE JIE€PEBSIHHbIE KOHCTPYKIIMU HWIPAIOT BaXHYIO pOJib — U3
JIepeBa YCTPOEHBI: CTPOIMMIIbHAS CUCTEMA KPBILIW; YEPAAUYHbIE U MEXKIYITaKHbIC
MEPEKPBITUS; CTOMKMA U PUTETU paM; CTeHbI, U gaxe GyHaaMeHtol. l[IpuMeHeHue
JPEBECUHBI B CTPOUTEIIBCTBE 00YCIOBICHO JErKOCThIO 00PaOOTKH, MaIbiM BECOM,
MaJIbIMA  TeMIIEpaTypHbIMH  JedopManusiMyd, BBICOKUM  CONPOTHUBICHUEM
TEIJIONEepeaul W CPAaBHUTEIBHO OONBIIONW TPOYHOCTHIO. [[peBecmHa wmeeT u
HEJIOCTATKH: Majlasi OTHECTOMKOCTh, HA0yXaHHe MPH YBIAKHEHUH U CKIOHHOCTH K

pa3pyIICHUIO MO BO3JACHCTBHEM OMOJIOTMYECKHUX (DaKTOPOB.

8.1 XapakTepHble 1e()eKThI JepeBIHHBIX KOHCTPYKIUI

— OTCTYIUICHHS OT IPOEKTHO-HOPMATHUBHON JOKYMEHTALIMU B YaCTH U3rOTOBJICHUS
M MOHTaXa KOHCTPYKIUH (pa3Mmepbl, IOJIOXKEHHUE, OTCYTCTBHE CBS3El,
HEKAuYeCTBEHHOE YCTPOMCTBO CTHIKOB M Y3JIOB OMMUPAHUS U T.I. 1€PEKTHI);

— OTCYTCTBHUE WJIM HEKAQYECTBEHHOE BBHINIOJIHEHUE OTHE3AIIUTHBIX U OHO3aIUTHBIX
MepomnpusaTuid (IMPONUTKa, OKpacka, oOMa3Ka WM WHBIE CIIOCOOBI 3allUTHBIC
MEPOTIPHSITHS).

— OO0NbBIIIOE KOJIWYECTBO CYYKOB, Pa3pbiB BOJOKOH JAPEBECHHBI OKOJIO CYYKOB,

BBIXO/AIMKUX HAa KPOMKH 3JICMCHTA

Puc. 8.1 Hanuure cydykoB B pacTHYTOH 30HE.



paccioeHus Mo KJIEeBbIM IBaM (0OBIYHO BOJIU3U OMOPHBIX Y3JTI0B);
HEJ0OCTaTOYHAsl CTENEHb OOXaTUS COEJUHSEMBIX 3JIEMEHTOB OOJTamMu
(OonThI 4aCTO HE 3aTAHYTHI),

IIPOJOJIBHBIE TPEIIMHBI OT YCYIIKH WM TPELIMHBI MO KOCOCIOK (BEIyT K
PAaCCIOEHUI0 KOHCTPYKLMHM B pE3YyJbTaTe YEro 3HAYMTEIbHO YXYIIIAKOTCS
Ir€OMETPUYECKUE XapaKTEPUCTUKH CEUEHHUs, BO3pacTaeT TIHUOKOCTh, B

TpEUIMHAX HAWIY4YllIKe YCIOBUS JJIsl JPEBOPA3PYILIAIOIIUX TPUOOB U T.I1.).

Puc. 8.2 TpemrHpl BHyTpEHHUE, HAPYKHBIEC U PACCIANBAHUE IPEBECHUHBI

8.2 XapakTepHble MOBPEKIEHU TePEeBAHHBIX KOHCTPYKIIUIA

rpruOKOBBIE TOPAKEHUE APEBECUHBI;

ocllabJICHHEe  CEUEHUW  DJIEMEHTOB B  pe3yJbTaTe  MEXaHMYECKUX
MMOBPEXICHUN;

M3MEHEHHE PacCUETHOM CXEMBI B X0J1€ PEKOHCTPYKIMIA U PEMOHTOB;
PacCTPOMCTBO Y3JIOB COMNPSDKEHUS JJEMEHTOB (CKaJibiBaHWE JIOOOBBIX
BpYOOK, Cpe3 IIMOHOK, Cpe3 Harejen);

PacCTPONCTBO y3JIOB ONUpaHus 0ok u hepM;

MopakKeHne JPEeBECUHBI HACEKOMBIMU;

Pa3phIBBI PACTSHYTHIX JIEMEHTOB B MECTaX OCIIA0JICHHS CEUCHHUS,;
OTKJIOHEHWE OT BEPTUKAIIH;

BBITTYYMBAHHUE CIKATBIX DJIECMEHTOB;

Ype3MEPHBIE TPOTUOBI;

CKOJIBI IPEBECUHBI B y3JIOBBIX CONPSIKCHUSIX;

MPOTUOBI, TPEBBIIIAIONTNE MTPESTBLHO JOIYCTHMBIC;

CJICObl 3aMa4YrBaHUS IIPOTCUYCK U 3aMAaUYUBAHUA 3JICMCHTOB;



— OI'HCBLIC MMOBPCIKICHUAA,

— KOppO3Usl METAUIMYECKUX COCAUHUTEIBHBIX 3JIEMEHTOB (CKOOBI, OONTHI,

HaKJIaaKH, IIOABCCKH, 3aTAXKKHN U T.H.).

| — peperaHHAaR Ganka;
2 v FI'.H.]-FTHH H OTCAOCHHME P‘ﬂ.ETH H¥ThlX BOTOKOH

2 f 2

| - nepepAanHanA Ganka;
2 - 'I'FHIE[] HHK, BRIZBEAHHEIC CKATRRBAHMEM ,'I_F"IE' BRCCHHRI
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| |
T T T r
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| — AepeBAHHAA COCTABHAA Banka;

2 — 3a30p (LIEAB) MEXTY COCTHHACMBIMME IMCMEHTAMH,
3 - coeIMHHTENLHBIE INeMEHTH (BONTH, TAXH)

| — nepepadHan Ganka; 2 — o0YTAHBAHHE NOBEPXHOCTH

T 5%{ 55

| — aepepAHHAR KieeHas Daaka; _%,Efg
2 — pACCAOCHWE W KopolneHHE 10COK

Puc. 8.3 XapakrepHble MOBpEKICHUS IEPEBIHHOTO U3TNOAEMOr0 IIEMEHTA.



Haubonee wyacTto BCTpedarOTCs NOBPEXKIACHUS APEBECHUHBI, BBI3BAHHbBIC
KU3BHEACATEILHOCTRIO  JIpEBOpa3pymalommx rpuboB. [as  CTpOUTENbHBIX
KOHCTPYKLIMI OIACHBI canpogumsl — OHU >XUBYT Ha MEPTBOM JPEBECHHE.
CymectByeT okoi0 60 apeBopaspymiaromux rpudoB. ['puObl pa3BUBaIOTCA 32 CUET
KJIETYATKHU JpeBecUHbl. BeaeacTBue pa3Butus rpuda ApeBecuHa THUET, BhICHIXAET
U PacTPECKUBAECTCS.

Kaxnomy Buay noMoBoro rpuba MNpUCYIIM CBOM MPU3HAKU: OKpPACKa,
dbopmbl  TpUOHMIBI  (Meuenusi) U pa3pylieHus ApeBecuHbl. [IpusHaku
MOBPEXKACHUS: CIIEPTHIN IPUOHON 3amax; U3MEHEHHE LIBeTa JIpeBecuHbl (Oypeer);
Hajguyue TpuOHBIX 00pa30BaHMM (HUTEBUIHBIC KTYTUKA U B TMOCJIEACTBUU cama
rpuOHMIlA, MMEIOUas BUJ BaThl); MPH HPOCTYKUBAHUM TYJIKUW 3BYK; HallM4uue
CEpOBaTO-OYPBIX PACTPECKABIINXCS YIACTKOB.

JInst Toro 4roObl M30€kKaTh THUEHUS APEBECUHBI, JOCTATOYHO HCKIIOYUTH
XOTss OBl OFHO M3 TPEX YCIOBUH, COBOKYMHOCTh KOTOPBIX HEOOXOIMMA IS
KU3ZHEJICSITEILHOCTH TPUOHOM (IIOPHI:

1. temneparypa ot 0 10 40°C;

2. JTIOCTyH KHCIIOPOJia BO3AYyXa;

3. BIQXHOCTH JApeBecUHBI BhIe 207.

KoHcTpykimonnsie Mepbl, O0OECMEYMBAIONINE TPOCHIXaHWE JIIEMEHTOB
JNEPEBAHHBIX KOHCTPYKIMI M HX 3allUTy OT YBIAXXHEHUS, 005S3aTeIIbHbI
HE3aBUCUMO OT CpOKa CIy>)KObI 371aHWS WM COOPYXKEHHUS, a TakkKe OT TOTO,
MIPOU3BOJUTCS XUMHUYECKasl 3alllUTa IPEBECUHbBI UJIN HET.

He MeHbIIyI0 OMacHOCTh MPEACTABISIOT PA3HOTO POJa IPEBOTOUIBI (KYKH,
JUYUHKY, TepMuThl). [losiBUBIIMECS B pe3ylbTaTe WX KU3HEAEATEIbHOCTH
YEpPBOTOUYMHBI YMEHBIIAIOT IUIOMIAAb CEUEHHS JEPEBIHHOM KOHCTPYKLUHH, 3TO
BEJIET K YBEJIMUCHUIO HANPSYKEHUH U, KaK CIEACTBUE, K TOSIBJICHUIO PUCKA aBapHH.

[Ipu3HakamMu MOBPEKICHUSI IPEBECHUHBbI TOYWIBIIMKAMH CIYKaT: JIETHBIE
OTBEpPCTHS M BBICHITIAHUE W3 HUX Oypoil MOPOMIKOOOPa3HO MacCChl; XapaKTepHbIE

3BYKH, U3/1aBA€Mbl€ TOUWJIBIIUKAMH, TIIyXOU 3BYK IPU MPOCTYKMBAHUM YyYaCTKA.



8.4 OcobeHHOCTH 00C/IeI0BAHNS IePEBIHHBIX KOHCTPYKIUA

[Ipu oOciienoBaHUM AEPEBSHHBIX KOHCTPYKIMHM CIEAYET YACIUThH 0co0oe

BHUMAaHHE Ha'

® VYCIIOBHS AKCIUTyaTallMd U B MEPBYIO OYepe/lb TEMIIEpaTypHO-BIaKHOCTHBIN
PEXKUM;

® HAJIMYKMC U NTYOMHY POHUKHOBCHUS aHTHCENITHKA B JPECBECHHY (M3MCHCHHE

LIBETA IPEBECUHBI B TPO0E, B3ATOMN MOJIBIM OYypaBOM WIIM B JJaOOPaTOPHUN);

e Hanuuue U 3PPEKTUBHOCTH BEHTUIISIIIUY;

® BO3MOXXHOCTH 3aMavyMBaHUs JPEBECHUHBI KOHJIEHCATOM (HAa KOHTaKTe JIepeBa
C METAJIJIOM WJIM KaMHEM); HaJM4Khe MEXIy JAPEBECHHON KOHCTPYKIMU U Oosee
TEIJIONPOBOIHBIM MAaTEPHAIIOM OMOPBI TUIPOUIOJISIITUOHHBIX MPOKIIAJIOK;

® [JI0OXO BEHTHJIMPYEMBbIE TOMEIIECHHUS C TTOBBIIIEHHON BIaXXHOCTBIO;

® MeECTa CHCTEeMATHYECKOTO 3aMayMBaHUs WU YBIAKHEHUS DJIEMEHTOB, TJIC B
MIEPBYIO OUEPEb MOSBISAIOTCSA U PACIPOCTPAHSIIOTCS JPEBOPA3PYILIAIOIIUE TPUOBL;

® TIPUYWHBI 3aMaYUBAHUS U YBIQOKHCHUS JIPEBECHHBI;

® MecTa MPOXOXKIACHUS BOJOIPOBOIHBIX U KaHAIHM3AIMOHHBIX TPYO;

® KAueCTBO BBINOJHEHHUS M COCTOSIHUE METAUIMYECKUX 4YacTed y3J0B
CONPSIKEHUSI AJIEMEHTOB KOHCTPYKIMU (HAKJIAAKH, OONTHI, CKOOBI, XOMYThI) U
COCTOSIHUE JPEBECUHBI BOKPYT HUX;

® MecTa BO3MOXHOTO BO3TOpaHUs (JIbIMOXO/IbI, AJIEKTPOIPOBOJIKA U T.II.).

Ecmm npeBecmna moBpexkaeHa TpuOOM WM JIPEBOTOYIAMHU  CIIEAYET
0TOOpaTh 00PA3IBl JIPEBECHUHBI C XapaKTEPHBIMHU TMPU3HAKAMH OHOJIOTHYECKOTO
MOBPEXKJCHUSI U OTHPABIATh HA aHAIW3 B MHUKOJOTHYECKYIO JIabOpaTopuro. ITO
MIO3BOJIUT OMPENEIUTh BUJ TOPAKEHUS U aKTHBHOCTH MPOIIECCca pa3pyIICHUSI.

Hnst otbopa 00pa3IoB Jemar0T BBHIOOPOYHBIE BCKPBHITHS IIOJIOB, CTEH,
TIOJIITMBKY TIOTOJIKOB, OTIOP 0ok U ¢epM U T.M. BCKPBITHS POU3BOIAT B TIEPBYIO
ouepesb B MECTax MPOTEUEK: Y HAPYXKHBIX CTCH, Ha OMopax OaJioK, MPOTOHOB U
depMm; B caHy3nmax, B MeCTax MPOXOJa KOMMYHHUKAIMA; B TMEPEKPBHITHIX H

ICPCropoaKax, pasacIAr0IuX OTAIINIIMBACMbBIC 1 HCOTAINIMBACMBIC IIOMCIICHH.



OOpasipl, 1O BO3MOXKHOCTH, OTOMpPAIOT M3 HamboJiee TOPaKEHHBIX
ydacTkoB. Cneayer oTOMpaTh HE MEHEE YeM IO TpU 00pas3la U3 TpeX OTACIbHBIX
BCKpbITHIL. B ogHOM 00pa3siie Jo/KHAa ObITh Kak 370pOBasi, TaKk U MOpaKeHHAas
IpeBecuHa (Ha TpaHule mnepexoaa). llpuw HamuuMm HapyXKHBIX TPUOKOBBIX
oOpa3zoBanuii obpazer 6epetcsi BMecTe ¢ HUMU. Pazmep o0Opas3iioB peKOMEHyeTCs
npuHuMath 15x10x5 cMm (st gocok 15x5x2 cm).

CreneHb  OMOJIOTMYECKOTO  MOBPEXKACHUS  AJIEMEHTOB  KOHCTPYKIHMH
OMPENIENAI0T MyTeM OTHOUIEHUS HEMOPAXXEHHOW IUJIOIIA[M CEUYEHHUS DJIEMEHTOB K
ero o0mIel MiIoIaIu.

['myOuny OHMONOBpPEXKICHUM JIPEBECUHBI TpUOAMU CIEAYET OINpPEeAEIsaTh

IyTE€M CTEChIBaHUS MTOPAKEHHOUN JPEBECHUHBI 10 3J0POBOM CTPYKTYPHI.

8.5 Ilpu3Haku aBapUiiHOI0 COCTOAHMS JePEeBAHHBIX KOHCTPYKIUIA
- BRITyYMBAaHUE CKATBIX 3JIeMEHTOB Oojiee 1/80 ero AinuHbI
- mporu6 6onee 1/50 mponéra
- mporu6 ¢epm 6oiree 1/150 mponéra

- HaJTM4Y¥e TPEIINH 0 BO3MOXKHBIM TUTOMIAKaM CKaJTBIBAHUS
8.6 Onpenenenne Pu3NKoO-MeXaHUYECKHX XaPAKTEPUCTHUK JIPeBeCUHBI

[IpounocTHbie W HAePOpPMAlMOHHBIE XAPAKTEPUCTHKU OMPEACISIIOT TI0
pe3ynbTaTaM UCIBITAaHUHN MTPOO APEBECHHBI, OTOOpAaHHOUW M3 KOHCTpYKIuid. OTOOp
npoO OCYIIECTBISIETCA B MECTaX BCKPBITHH. UHCIO MECT BCKPBITUN NEPEKPBHITUS
IPUHUMAIOT HEe MeHee Tpex HmpH obciemyeMoi miomanyu 10 100 M2 u He MeHee 5
npu OoJblield miuomaau. Jns AEpeBSHHBIX NEPEKPHITUN MO METAIMYECKUM
Oankam 3TH HGPBI COOTBETCTBEHHO PaBHHI 2 U 4.

Wcnertanns senyt B coorBeTcTBuM ¢ I'OCT 16483, a umeHHo:

I'OCT 16483.10 - mpenen npoYHOCTH MPU CHKATUM BIIOJb BOJOKOH;
I'OCT 16483.11. - npenen npoOYHOCTH NIPHU CKATUU MOMEPEK BOJIOKOH,;
I'OCT 16483.3 - npeaen npoYHOCTH MPHU U3THOE ONPENESIOT;

I'OCT 16483.9 - MOnysib yOPYTOCTH;

I'OCT 16483.2. - npeaen NpoOYHOCTH IPU CMSATHH NONIEPEK BOJIOKOH;



I'OCT 16483.5 - npenen NpoYHOCTH IPU CKATBIBAHUHU BJ0JIb BOJIOKOH,

I'OCT 16483.12 — npenen NpOYHOCTH NPU CKAJIbIBAHUH MOIMEPEK BOJIOKOH.
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Puc. 8.4 O6pa3upl 1151 UICTIBITAHUIN APEBECHUHBI.

Jlo HemaBHEro BpPEMEHU CYILECTBOBAJ OTHECTPENbHBIA CIIOCOO HUCHIBITAHUS
npeBecunbl «cnoco0 K.II. KamkapoBa», oCHOBaHHBI Ha 3aBUCUMOCTU TJIYOWHBI
MPOHUKHOBEHUSI B JPEBECUHBI MyJIH MAJIOKAIMOEPHOW BUHTOBKM OT MPOYHOCTHU

IPEBECUHBI.



Jleknusa 9. Oo6cienoBanue (pyHIaMEHTOB.

OcHoBanve U (QPyHAAMEHTHI SBISIIOTCS HauOoOJee OTBETCTBEHHOM YacTbiO
3nanust (coopyxkeHus). MX TexHHUecKOe COCTOSIHUE B OOJIBIIMHCTBE CIy4acB
SBJISIETCS. OCHOBHBIM (DAKTOPOM, OMPENEIAIONIUM HaAEKHOCTh U JIOJTOBEUYHOCTD
00bekTa. OTANYUTENBHON OCOOEHHOCTHIO 00cCienoBaHUS (DYHIAMEHTOB CIYXKHUT
TOT (akT, 9TO OOcCenoBaHHE COOCTBEHHO (PyHAAMEHTA HEepa3pbl8HO CBI3aHO C
oOclieloBaHKEM OCHOBAaHHS M 00CJeIOBaHMEM HaJ3eMHOM udactu 3manus. Kpome
TOro, (PyHIAMEHT — 3TO KOHCTPYKLHMs JHOO KaMEHHasl, MO0 KeIe300€TOHHAS.
[lo »rolf mnpuumHe mpu oOciegoBaHUM (YHAAMEHTOB CJEAYyeT COOJIOAaTh
TpeOOBaHUsA,  MPEIBABISEMbIE K  CTPOUTENIBHBIM  KOHCTPYKIHUAM U3
COOTBETCTBYIOILIETO MaTepuana.

PaGoThl HauWMHAIOTCSA C MPOBEICHHUS MPEABAPUTEIHHOTO (BU3YaIbHOTO)
obcnenoBanus. Ilo  pesynmbraTamM  BH3yalbHOTO  OOCII€IOBaHMS  JAlOT
MpEeABAPUTEIbHYIO OIIEHKY TEXHMYECKOIO COCTOSIHUSI (PYHIAMEHTOB M pPEIIaroT
BOIIPOC O HEOOXOMMOCTH IETAIHLHOTO 00CIIeI0BAHMUS.

KpurepusiMmu  MOJIOKUTENTBHOW  OLEHKHM  TEXHUYECKOTO  COCTOSHUS
(yHIaMEHTOB MPU BU3YyaJIbHOM OOCJIEAOBAHUU SBIISIIOTCS:

1. oTcyTcTBHE HEPABHOMEPHOI OCAJKU WIIK HE MPEBBIIICHUE €€ MPEIeIbHbIX

3HAUYCHUI;

2. COXpaHHOCTH Tela (hyHIaMEHTOB;

3. HaJIeKHOCTh AHTUKOPPO3NOHHOU 3aIUTHI U THAPOU3OJISAIINH;

Ecnu pe3ynbpTarhl BU3yalnbHOTO OOCIEIOBAHUS OKAXKYTCA HEAOCTATOUYHBIMU
Uit OOBEKTUBHOW OIEHKU TEXHUYECKOTO COCTOAHUS (DYHIAMEHTOB, MPOBOIST
JeTajabHOE (MHCTPYMEHTAIbHOE) 00CIEeIOBaHHE.

JletanbHOE 0OcnenoBanue PyHIAMEHTOB MOYKET OBITh CIIONMIHBIM (TIOJTHBIM)
WJIU BEIOOPOYHBIM.

Cnnownoe 0b6cnedosarue TPoOBOIAT, €CIIH:

— OTCYTCTBYET IMIPOEKTHAsA TOKYMEHTAIMS;

— oOHapyxeHbl Je(peKTbl WIM MOBPEXKJCHUS, CHIDKAIOIINE  HECYIYIO



CrOCOOHOCTh (PYH/IAMEHTA,;

— TPOBOJUTCS PEKOHCTPYKITUS 3/IaHUS C YBEITUYCHHEM HATPY30K;

— BO300HOBISIETCSI CTPOUTENHCTBO, MPEPBAHHOE HA CPOK Oojee Tpex JeT 0e3
MEPOTIPUATHHN TT0 KOHCEPBAITUH;

— B OJHOTUITHBIX KOHCTPYKIUSX OOHApYXEHb HEOJMHAKOBHIE CBOWCTBA
MaTepraioB W (WIM) WU3MEHEHUS yCIOBUW SKCIUTyaTallid TIOJl BO3JICHCTBHEM

arp€CCHUBHBIX CPCA HIIN 00CTOSITENILCTB B BHUAC TCXHOICHHBIX ITPOICCCOB U IIP.

9.1 Cocras pa6ort

1. noocomosumenvuvie pabomowl:

N3ydeHne TPOEKTHOM JTOKYMEHTAllMM; JKypHAJIIOB HAOMIOJEHUS 34
ocaJiKaMH; MaT€pUaIoB IPOBOAUBIINXCS U3bICKAHUN U 00CIEIOBaHUMN;

2. nonesvle DCI6OWlbl:

N3ydeHne mIaHUPOBKM Yy4yacTKa, OIEHKA COCTOSIHUS TOPU30HTAIbHOU
TUAPOU3OJIAIINY; OLICHKA COCTOSIHUSI OTMOCTKH, OIpeJieNIieHUe TUia (PyHIaMEHTOB,;
poxojka 1ypdoB; onpeeIeHue pa3MepoB U TITyOUHBI 3aJI05KEHUSI PYyH/IAMEHTOB,;
MOUCK apMaTyphl; ONMpeAesieHUEe TUaMeTpa U Kilacca apMaryphbl; OIEHKA CTENEHU
KOPPO3UH; MOUCK U OlIeHKA Ae()EKTOB U MOBPEKICHUM PyHAaMEHTOB; 0TOOP Mpoo;
OypeHue CKBaXXMH C OTOOpoM o0Opa3loB TIpyHTa, NpPoO MOA3EMHBIX BOA U
OMpeIeICHUEM UX YPOBHS; MOJIEBbIE UCIIBITAHUSI TPYHTOB.

3. 1a00PATOPHBIE UCTTBITAHMS ;

Onpenenenue GU3NKO-MEXaHUYECKUX CBOMCTB TPYHTOB.

4. kamepabHbvle pa60m bl.

O6o01ieHne pe3yabTaToB OOCIEJOBAHUM M HCHOBITAHWM, BBITOJIHEHUE

pvaéTOB, COCTaBJICHHUC 3aKIIOYCHHUA O TCXHHUYCCKOM COCTOSIHHNH CI)YHI[EIMGHTOB.

9.2 OrpbiBKa myp¢oB

JIst oneHKu cocTosiHMSA (DYHIAMEHTOB BBITIOJIHSIIOT OTPHIBKY KOHTPOJBHBIX
mypdoB. B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUU IIypdbl OTKaNbIBAIOT MO0 C
BHYTpPEHHEHW, MO0 C Hapy>KHOW CTOPOHBI (QyHAAMEHTa, WU JeJaloT

JBYXCTOPOHHUE HIYPQHI.



N3 oTkpbITHIX 1IYP(HOB MPOU3BOASIT OCMOTP (PYHIAMEHTOB.
— OmpenensitoT €ro TUI, pa3Mephbl, TTyOWHY 3al0KEHUS W KOHCTPYKTHUBHOE
pelIeHHue.
— Omnpenensitor HAIUYUE apMaTypPhl, €€ AUAMETP, 1Iar U CTENEHb KOPPO3HH.
— IIpoBepsitoT cocTossHNE MOAJIUBKH TOJT OMIOPHBIMU IJIUTAMH CTaJIbHBIX KOJIOHH,
OMPENICNAIOT COCTOSIHUE U Pa3Mepbl aHKEPHBIX OOJITOB, 3aTSAKKY TaekK.
— OrmpenensitoT BIAXHOCTh MaTepuasia (PyHIAMEHTa, HAJUYUE M COCTOSHHE
TUAPOU3OJISALINH.
— BBINONHAIOT NOUCK MPOYKX Je(PEKTOB U MOBPEKICHUIM.
I[Ipu otpsiBke 1m1ypdoB cleayeT pPYKOBOJCTBOBAThCA CIECAYIOIMIMMU
MpaBUJIaMH:
1. B oOmeM ciydae oTkanbeIBaeTcsi HE MeHee TPEX 11yp(oB;
2. B MecTtax HEyIOBIETBOPUTEIBHOTO COCTOSTHUS HAI3€MHBIX KOHCTPYKITUH

1o ogHOMY ITypdy;

3. B xaxmoii cexnmu - mo ogHOMY mypdy y Kaxaoro Buja KOHCTPYKITMH Ha

Haubonee HaepyYHCeHHOM U HeHACPYHCeHHOM YIACTKAX;

4. B mecrtax, rjie OpeamnojiaraloT yCTaHOBUTH JOMOJIHUTENIbHBIE OMOPHI, B
KaXXJIOM CEKIIMU OTPHIBAIOT MO OAHOMY 1IYypdY;

5. JlononHuTenbHO ABa-TpU Inypda B Hamboyiee HArpyKEHHBIX MECTax C
MPOTUBOMOJIOKHON CTOPOHBI CTEHBI TJ€ YK€ HMEETCS BbIpabOTKa
(mByXcTOpOHHMI IIYPd);

6. B mambonee HarpyKE€HHBIX Yy4YacTKaX OTKAMbIBAIOT JIBYXCTOPOHHHE
uypdsl, B cj1ab0 HArpyEHHBIX — OJJTHOCTOPOHHHUE;

/. B Mectax rne B CTeHax WM (PyHIAAMEHTAX HMEIOTCA MOBPEKIACHUS
(MexaHmUeCKHE MOBPEXKICHUS, TPEUIUHBI, pa3pylieHus OT
HEPAaBHOMEPHBIX BEPTUKAJIBHBIX JAedopMmainuid, NEeperpy3 OTIEIbHbIX
YYaCTKOB U T.I.) OTPBIBAIOT JOMOJTHUTEIbHbBIEC IIYP(BI AJI ONpeIeICHUs
IpaHuI] C1a0bIX TPYHTOB WU TpaHull (PyHIAMEHTa C IOBPEXKICHUSIMH;

8. I'myObuna mypdoB M0DKHA TPEBBINIATH TIIYOWHY 3aJI0KCHHS TTOOIIBHI

MUHUMYM Ha 0,5 M;



9. JlnmHa oOHaxaemMoro ydacTka (hyHIaMeHTa JOJKHa OBITh JOCTATOYHOMN
JUTSL OTIPE/ICTICHHS] TUTIA U OIICHKHU COCTOSIHUSI €r0 KOHCTPYKIUH;

10. /Ins wmccnenoBaHUs TPYHTOB HIDKE TMOJOMIBHI (DYHIAMEHTOB OypsT
CKBa)XMHY CO JIHA 11ypda,;

11. Bo Bcex cayuyasax B pe3yibTaTeé OOMEpPHBIX padOT MOKHBI OBITh
MOJIYYEHbl CBEICHUS O IIWPUHE TMOJOMIBEl M TJIYOMHE 3aJI0KECHUS
(yHIaMEHTOB B IIOJIHOM 00BEME;

OT16op o00pa3uoB rpyHTa AJisl TPOBEACHUS Ja0OPATOPHBIX HMCHBITAHUN
OCYHIECTBIISIIOT M3 MacCHBa 3ajerarolero moj MOAOomBOM (yHIaMEeHTa U U3
HE3arpyKeHHOM 00JIacTH — TO €CThb OTOHMpAT TPYHT C HAPYIIEHHOW U HE
HApYUIEHHOU CTPYKTYPOM.

ITocne 3aBepmierns paboT 1O  0OCIEIOBAHHIO BOCCTAHABIMBAIOT
TUAPOU3OIISIIINIO, 3aKambIBAIOT IIyPPH C TMOCIOWHBIM TPOMOOBAaHHEM TPYHTa

BOCCTAaHABJIMBAOT OTMOCTKY.

9.3 XapaxkTepHblie 1edeKThI U MOBPeEKIAEHUS

/lechekmul  SBISIIOTCSA  CIENCTBHEM HApyLIEHWH NPaBWI HW3TOTOBIICHUS,
XpaHEHUsI W TPaHCHOPTUPOBKU (TOTOBBIE WU3AEHUS WIM OETOHHAs CMEChH),
OTCTYIUIEHHM OT IPOEKTa U HAPYIIEHUI TEXHOJIOTHH IMPOU3BOCTBA PadoOT.

[Tpumeps! gedexToB HyHIaAMEHTOB:

— OTKJIOHEHUS Pa3MEpPOB OT MPOEKTHBIX;

— CMelIeHUe (pyHIaMeHTa ¢ pa30MBOYHBIX OCEH;

— HeCcOOJIIOACHHUE IIIara CBau;

— TPEIINHbI UK MTOJIOMKa CBaii;

— IPUMEHEHHE MaTEPUaIOB C HU3KON MPOUYHOCTHIO;

— PaKOBUHBI U KaBEpPHBI B OETOHE;

— OTCYTCTBHUE WJIHM HE COOJIFOICHNE TONILHHBI 3aIUTHOrO CJI0sl OETOHA.

llospeoicoenusa ¢ynoamenmos BO3ZHUKAIOT B IMIPOLECCE SKCIUTyaTaluu

34aHus, Cr0J1a OTHOCHT.

- pa3jin4HOro poJia TpCIIMHLI B KOHCTPYKIIUAX



- OrOJICHHE W KOPPO3HUsI apMaTyphl;
- BBIBJIBI KJIAJIKU WU OyTOOETOHA;

- pa3MbIBaHUE PACTBOPA;

- pa3MopakuBaHUE MaTepuasia PyH/IaMEHTOB;

- MCXaHHUYCCKHC ITIOBPCIKACHU .

9.3 Ha0/roneHus 3a ocaaKaMHM 3J0aHUA
HemocpeacTtBerHo B mmporiecce 00CiIeIoBaHUS U3MEPSIIOTCS .

KpeHn! 31aums.

Kpenbl u3MepsroTCs ¢ NPUMEHEHUEM TIEOAE3MYECKUX HHCTPYMEHTOB, a
MOJYYECHHBIE 3HAYEHHS] CPABHUBAIOT C MIPEACIBHO JTOMTYCKA€MbIMU 110 HOPMAM.

BepTukanbHbIC IEPEMEIICHHUS.

[lepBoHaUanbHO OCAAKU OMNPENEIAIOT HUBEIUPOBAHUEM M0 KIAJOYHOMY
By, U B MPEANOJOXKEHUU €ro TOPU3OHTAIBHOCTH HAa MOMEHT 3aBEpPIICHUS
CTPOUTENbCTBA JIEJNAIOT COOTBETCTBYIOIIME BBIBOABL. Kak mpaBuiio, s 3TOTO
UCIIONB3YIOT TEO0JIe3UYECKHEe MPUOOPHI, BO3MOXHO TaKXE€ HCMIOJIb30BaHUE
TUAPOCTATUYECKOTO HUBEIUMpOBaHUS (NEPEHOCHOM IIJIAHTOBBIM Mpubop) 3a
UCKJIFOYEHUEM 3JJaHUM, UCTIBITHIBAIOIINX TUHAMUYECKUE BO3ICUCTBUSI.

[Ipu 0OHapyKEeHUHN B KOHCTPYKUUSIX HAA3EMHOM YacTH 3/1aHus qedopMarinii
OCaJI0OYHOTO WM MPOCAJOYHOIO XapakTepa 3a 3JaHueM (COOpYKEHHUEM)
YCTaHABIMBACTCA IJIUTEIbHOE HAOI0ICHHE.

HaGmronenust BeayTcs Mo JBYM HaIlpPaBICHUSIM

1. VcranoBka mo OeperaM TpEIIMH MaAAKOE WIN YCTPOUCTB, KOTOPHIE
MO3BOJIIOT  ONPENCIIUTh JehOopMaIiio TBEpAbIX Tell (deghopmomemper wvin
IKCHIEH30MEMPbl).

JIMUTeNnbHOCTh W MEPUOJMYHOCTh  HAONMIOJCHUS  NPOU3BOIUTCA B
3aBUCUMOCTH OT CKOPOCTH M OMACHOCTU Pa3BUTHUs JeopMaliuii: mpu MeIJIEHHOM
Pa3BUTHHU WK 3aTyXaHUU OCaJI0K HabJtoieHue BeaeTcs He meHee ueM 1 — 1,5 roga
(c OXBaTOM He MeHee O08YX Ce30H08 BeCeHHe-OCEHHUX TAaBOJAKOB), a OTCYETHI

CHHUMAIOT He pejice 1-20 pa3a B HCACIIIO.



[Tpu 6sicmpom pocme ocanodnbix AedopMaiiii HaOIIOACHNE 32 OCAIKAMH
BEICTCSI €MceOHe6HO 110 MOMEHTAa YCTpAaHEHHWs TNPUYMH OCaJOK WM Hayaia
mpolrecca MX 3aTyXaHUs WIHM MPUHITHUA PEIIeHHs 00 YCHICGHWH OCHOBAHHS WU
(dyHI1aMeHTa.

2. IlocTaHOBKA T€0A€3UUECKIX HAOIIOICHUI.

HabGmonenuss 3a neopmauusMu OCHOBaHMNW U (PYHIAMEHTOB CJEAYET
npoBOAUTH corjacHo Yykazanuam [I'OCT 24846-2012 «Memoowvr usmepenus
oepopmayuii 0CHOBAHUL 30AHUL U COOPYIHCEHULLY.

Bcemy npeamectByeT pazpaboTka U COrlIacOBaHHUE MPOTPaMMbI H3MEPEHUH.

3areM yCTpamBalOTCSi HOBBIE WM TMPUHUMAETCS YK€ CYIIECTBYIOIIHNE
penepsl (penep — HUCXOIHBIM T'€0JIe3MYECKUN 3HAK BBICOTHOM OCHOBBI). Yucio
pemnepoB OJDKHO OBITh HE MeHee Tpex. llociae »Toro ycraHaBIMBarOTCA
nedopMalOHHbIE MAPKH.

B o6mem ciyuae no I'OCT mapku TpeOyeTcsi ycTaHaBIUBATh:

— IO IEpUMETPY KaK CHApYKH, TaK U BHYTPH,
— Ha MepeceyeHHsIX CTeH U IO yIilaM 3[aHus,
— Ha KOJIOHHaX;

— C JIBYX CTOPOH J1e(hOpMAIIMOHHBIX IIBOB U T.II.
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Puc. 9.1 Ilnan pacnonoxeHust MapoK U MIOPbl BEPTUKATBHBIX

nepeMeIIeHU 1Mo IBYM IUKJIaM.
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Puc. 9.2 I'paduku BepTHKATBHBIX TIEPEMEIICHHH 32 HECKOIBKO JIET.

[lo pe3ynapTaTaM u3MepeHuil cTposaTcs rpaduku. AHaIu3 pe3yabTaToB NAET
BO3MOXHOCTh CJ€JaTh BBIBOJ O XapakTepe mpolecca Ae(hopMUPOBaHUs T'PYHTOB
OCHOBaHHUS — CTAOWIIM3UPOBAIUCH OHU, WIIA POTPECCUPYIOT.

W3MmepeHHblE  BEIWYMHBI  BEPTUKAJIBHBIX  MEepeMelleHuid  (0caliok)
CPaBHHUBAIOTCS C TpeaeiabHo momyctumon BenmmunHou o CHull 2.02.01-83 n
CHull 2.01.07-85.

BennunHa U3MepeHHBIX BEPTUKAIBHBIX MEPEMEIIEHHUI (0Ca10K) HaI3€MHBIX
KOHCTPYKIMI M OOHapyXeHHble B HHMX Je(EeKTbl U TOBPEKIEHUS CIyXKaT
UCXOJHBIMM MaTepuajaMu JUisl pa3padOTKM pEeKOMEHJAaUMid W IPOEKTHOMU
JOKYMEHTAIlMM, HANpaBJICHHBIX HA  BOCCTAHOBJIEHHE  AKCIUTyaTal[MOHHOU
HaJA&KHOCTU W MPUTOJHOCTH KOHCTPYKLMHA K JalbHeWmield Oe3omnacHon

AKCIUTyaTaluH.

9.4 Nn:keHepHO-Te0JI0THYECKHE U3bICKAHUSA

Heo6xonuMocTh TpoOBEAEHUS WHKEHEPHO-TEOJOTHUYECKUX W3bICKAaHUN U
UCCIIEIOBAHUSI ~ TPYHTOB  OCHOBAaHUW  YCTAHABIMBAIOTCA  OpraHU3aIuen,
BBITIOJIHSIIOIIEH 00CTeJ0BaHuE.

Boinonnenue 3tux paboT sABISIETCS  00s3aTENbHBIM TMPU  HAJTUYUU
CIEAYIOIINX OCHOBHBIX KOCBEHHBIX MTPU3HAKOB HEONA20NOIYUHO20 MEXHUYECKO20
COCMOAHUA HATI3EMHOMN YacTH 3/1aHUsl (COOPYKEHHUS):

e JnedopManuu  37aHUNM, COOPYXKEHHUM U HX OTIEIbHBIX CTPOUTEIbHBIX
KOHCTPYKIHM (KPEHBI, BHITUOBI, KpyUYEHHUE, MEPEKOCHl, MPOTrUObI, TPEIIUHBI HA

BBICOTY 2/3 3manusi u Oozee, pa3liOMbl, pACKPbITUE WU CYXKEHUE



nehopMalMOHHBIX IIBOB U JP.);

® CMEIICHUS C ONOp HECYIIUX D3JIEMEHTOB MEXAYITAXKHBIX MEPEKPBITUNA WU
MOKPBITHUS 31aHUs, TOJKPAHOBBIX OAJIOK;

® TpEelIuH, pPa3pbIBOB, OCHa0JeHUil OOJTOB, 3aTXKEK B Y3JIaX COCIUHEHUI
KOHCTPYKIIH;

® HCKPUBJICHUS PSAOB KIQAKHW, JIMHUMA [OKOJISl, KAPHU30B WIM APYTHUX
TOPU30HTAIIBHBIX 3JIEMEHTOB 3/1aHUS;

® OCAaJKA TPYHTOB BOKPYT 3JaHUM W COOPYKEHHU, BBINUPAHUS TPYHTOB B
MOJBAJIAX;

® yBEIWYEHUS HArpy30K Ha (PyHIaMEHTBHI PU PEKOHCTPYKIIUU UM TEXHUUYECKOM
MIEPEBOOPYKEHUU MTPEANIPUITHUSA;

® T[OATOIUICHUS TEPPUTOPUU BOKPYT 3IaHUN U COOPYKEHUU MTOBEPXHOCTHBIMU U
TPYHTOBBIMH BOJIAMU;

e HApYLICHUs 3JJIEMEHTOB HApPYXHOI'O M BHYTPEHHETO BOJOOTBOJAA, & TAKKE
BEPTUKAJIBHOM IJITAHUPOBKH TEPPUTOPUHN BOKPYT 3JAHHUS.

DU3UKO-MEXaHUUECKUE XapPaKTEPUCTUKU TPYHTOB OIPEAEISIOTCS IIyTEM
1a00paTOPHBIX HUCHBITAHUA 00pPa3IOB, OTOOPAaHHBIX W3 OCHOBAaHWW, a TaKKe
METOJIaMU CTaTUYECKOTO U JUHAMHUYECKOr0 30HAMPOBAHUS B IOJIEBBIX YCIOBHUSX B
cootBeTcTBUM ¢ ['OCT 5180-84, 'OCT 12071-84, TOCT 19912-81, 'OCT 20069-
81, TOCT 20276-85, 'OCT 24846-81.

Marepuanbl U3BICKAHUM IPEICTABISIOT B BUAEC MOSICHUTEIBHOM 3aIMCKH,
COJIepIKalllel: ONHCAaHUE WHKEHEPHO-TEOJIOTMYECKUX 3JIEMEHTOB OCHOBAHMS;
reoJIOTO-IMTOJIOTHYECKUE pa3pe3bl W TabmuIbl ¢  (PU3MKO-MEXaHUYECKUMU
XapakTepucTukaMu rpyHToB. UI'D nOIKHBI UMETHh BBICOTHBIE PUBS3KH. J[OMKHBI

OBITh JaHHBIE O YPOBHE TPYHTOBBIX BO/I.

9.5 CocTaB oT4éTa MO 00C/I€10BAHUIO
[To pe3ynprataM o0OCIEIOBAaHUS COCTaBISCTCS OTYET, KOTOPBIM JOKCH
BKJIFOYATh:

® KOHCTPYKTHBHBIE OCOOCHHOCTH 3/aHMs, GyHIAMEHTA U €0 TE€OMETPUU;



CXeMa pacroioKeHus yphoB U pa3pe3bl 0 HUM;

dakTuueckue pasmepsl GyHAaMEHTOB B IUIAHE U IO BHICOTE;

CXEMBbI C HaHECEHHBIMU TeEKTaMU U TTOBPESKICHUSIMH (PyHIAMEHTOB;
PE3yNbTAaThl UCTIBITAHUM MaTepraia GyHIaMEeHTA;

PE3YNIBTATHl HHKEHEPHO-TEOJOTUIECKUX U3BICKAHHN;

KOHCTPYKITUSI U CXeMa PACIIOJIOKEHUS PENepoB U Ae(hOPMAIIMOHHBIX MAPOK;
NPUMEHEHHYI0 METOAWKY W3MEPEHUW BEPTUKAIBHBIX W TOPU30HTATIBHBIX
MepEMEIICHUI;

rpauKyd U SMIOPHl TOPU3OHTATBHBIX, BEPTUKAIBHBIX MEPEMENICHHUI, KPEHOB U
Pa3BUTHS TPEUIUH BO BPEMEHH, POCTA JIaBIICHHUS HA OCHOBaHUS (DyHIaMEHTAa;
nepedeHb (PaKTOpoOB, CIOCOOCTBYIONTUX BO3HUKHOBEHHIO e OpMaIIHii;

pacdeTsl 1Mo MPOBEPKE OCHOBAHWHA M (PYHIAMEHTOB MO HECYIIEH CIIOCOOHOCTH H
nehopMaTUBHOCTH;

BBIBOJIBI C YYETOM COCTOSIHHSI CTPOMTENBHBIX KOHCTPYKIIMKA HAJA3EMHON 4YacTh
3MaHUS ¥ COOTBETCTBYIOIINE PEKOMEHIAIMHU MO OOECIEYCHHIO YCTOWYMBOCTHU

34aHUA U SKCILTyaTallHOHHBIX Ka4CCTB (IJYHI[aMeHTOB.



Jleknusa 10. OcoOeHHocTH 00C/Ie10BaAHNS 3TAHUI U COOPYKEHUH,
MOBPEKIAEHHBIX MM0KAPOM.

Bricokas Temneparypa B 3JaHUU WA COOPY>KEHUU MPHU MOKape MPUBOJUT K
YaCTUYHOMY WJIM TOJHOMY pa3pylICHUI0 CTPOUTENbHBIX KOHCTpyKuui. Ilocie
nokapa HEOOXOAUMO OIEHUTh COCTOSHUE KOHCTPYKIMHM, dYTOOBI CJenaTh
3aKJIIOUYEHHE O BO3MOXHOCTH M METO/IaX UX BOCCTAHOBJICHHUS.

Bcerna npu o6ciegoBanuu cieayeT YCTaHOBUTD:

— BpeMs OOHapyKeHUs MoxkKapa;

— 30HY pacHpoOCTpPaHEHUs MOKapa v BpeMsi HHTEHCUBHOT'O TOPEHUSL;

— TeMIlepaTypy B MOMEIICHUSX BO BpeMs MOKapa;

— MECTO HaxXOXKJIEHHsI ouyara mnoxapa;

— CpeJACTBa TYIICHUS MOXapa;

— MAaKCUMaJIbHYIO TeMIIepaTypy HarpeBa OeToHa, apMaTyphbl, 3aKJIaJHbIX JeTallei
Y CBapHBIX COCAUHEHU;

— paclpenelieHue TeMIIEpaTyphl 0 y4acTKaM KOHCTPYKIIMM BO BpeEMs IoKapa.

10.1 DTanbI 00cjIe10BAHUSA
OOcnenoBanre KOHCTPYKIIUM 3aHWN, TTOBPEKICHHBIX MOXKAPOM, MPOBOJST

B IBa dTama. IpeaBapHUTCIbHOEC O6CJ'ICI[OB3HI/IC Hn JCTaJIbHOC 06CJ'ICI[OB3HI/IC.

Ilpedsapumenvroe 00ciedosanue CIy>KUT sl OOIIEH OIEHKU COCTOSHUS

KOHCTPYKIIMI 1O BHEUNIHUM TPU3HAKAM W OINpeJeNeHUuss HeoO0XOIUMOCTH
MPOBEAEHUS JeTalbHOTrO oOcienoBanus. B xoxe pabGoT BBIMOIHAIOT: OOMEpHI;
BCKPBITHE apMaTypbl; U3MEPEHHE IIUPUHBI PACKPBITUS TPEUIUMH; H3MEpPEHUe
nporu00OB M OTKIOHEHHM OT BepTHKanu; (UKcalus, OMUCAHUE U OLICHKa
MTOBPEKICHUN.
Ha nepBom 3tare pemaroTcs cieayomue 3a1auu:

® OIlICHKA MOBPEXKACHUS KOHCTPYKIUHN MO BHEIIHUM IIPU3HAKAM;

e KiaccudUKalUs UX MO CTETICHU TOBPEXKICHUS;

® aHaJIW3 BO3MOXXHOCTH HaXOXICHUS JIIOACH B pazMYHBIX 30HaX 37aHUS B

3aBUCUMOCTH OT CTENICHHU NOBPEKICHUS KOHCTPYKIIU.



,HEIHHBIG 0 TEMIICpaTypC B IMNMOMCHICHWH IIPH IIOXKAPE MOXKHO IIOJIYUYUTH Ha

OCHOBC aHa/IM3a HU3MCHCHHA BHCIIHCTO BHUJA H (I)OpMBI TaKUX MAaTCpHallOB KakK:

H30JI0us IIPpOBOAOB, OCKOJIKHM CTCKJIA, MCJHBIC IIPOBOAA4, aJIIOMUHHUCBEIC IIPOBO/JA,

YyTr'yHHBIE paAHaTOPbl U TPYOBI U T.11.

TeMnepaTypa niaBJIeHU

[ ]

e Meau 860 — 980°C;
e 1mmHKa, ogoBa 400°C;

e amomunus 610 - 810°C;
® YYI'yH ot 1100°C.

crexia 1500°C a mpu 700 — 800°C pa3msrdenue, CIunaHue,

O TeMmepatype HarpeBa O€TOHA MOKHO CYJUTh 10 €ro BHEIITHEMY BUY.

IIBeT 6eToHa

Temnepartypa, °C

I[OHOJ'IHI/ITGHBHBIC IIPU3HAKHN

Hopmanbhbiit 300 Her

¢ 300°C — noBEpXHOCTHBIE TPEIIUHBI

2
Po3oBriii, 300 - 600 ¢ 500°C — riyOoKHe TpEeIHHbI,
110 KPacCHOTO ¢ 570°C — packosl WiIH BBIKOJ 3aMOJHUATENIEH,
CoJiepKalIuX KBapil

CepoBaro- ¢ 700°C — otkonbl O€TOHA,
YCPHBIN J10 600 - 950 ¢ 900°C — 3amoaHUTeNh U IEMEHTHBIN KaMEHb
TEMHO-XKEJITOTO HAYMHAIOT KPOIIUTHCS U OCHIIAThCS
T eMHO-sKeThL Bonee 950 MHoro TpeuyH, KpYyInHbIA 3a0JIHUTEIb

ITIOBCEMECCTHO OCBIINAaCTCA

Hpounocmb 0emona 110 MCPC MOBLINICHHUA TCMIICPATYPhI HAIPEBa CHUIKACTCA.

[Ipuuém cHuxeHue 3aBUCUT OT Buja OertoHa. Tak, s Tsk€noro OeToHa Ha

I'paHUTHOM 3aIIOJITHUTCIIC, TBCPACBIICM IIPH CCTCCTBCHHBIX YCJIOBHUAX IIPH HArpcBe

10 200°C npounocts cHmxkaercst Ha 30%, no 300°C Ha 40%, no 400°C na 60% u

ripu 500°C na 70%. [Ipu Harpese cgviue 500°C MpoOYHOCTH OETOHA pagHa HYO.

CHuXeHHEe TPOYHOCTH JIETKUX OCTOHOB 3HAYMTENIBHO MEHBINE, TaK, JETKUM

OeToH C KCPaM3UTOBBIM  3aIIOJITHHUTCIICM, HOI[BCpFHYTBII\/,I TEIIOBJIAXKHOCTHOM

obpabotke npu Harpese 10 500°C Tepsiet 20% TPOUYHOCTH.




T emnepamypa Hazcpeea apmamypsbl 3aBUCHT OT TOJIIMHBI 3alIIUTHOIO CJIOA.

IIpu mHarpeBe apmaTypbsl OO0 Temieparypbl guiuwe S00°C €€ NPOYHOCTH

MIPUHUMACTCS pAgHOL HY0. ITa TeMIEPaTypa, Ha MpUMEPE KOJIOHHBI U3 TAKEIOTO

oetona ceuenueM 400x400, 3a yac HarpeBa OyneT HaOIOJATHCSA HA TIIyOHHE 2 CM,

3a 2 yaca HarpeBa Ha rioyOune 4 cMm, 3a 3 yaca — Ha rIyOuHe 6 cM.

Paznmuuarot YCThIPC CTCIICHU ITOBPCIKACHUA KOHCTPYKHHﬁ.

Crenenb .
XapaKTUPUCTUKA TTOBPEKICHHIMA
MTOBPEKICHUS
Cna0as He cHmkaror Hecymiei crmocoOHoCTH (caxka, KOIoTh...)
C CHIXAIOT HECYNIYIO CIIOCOOHOCTh
pemHsis .
(BET OT ceporo 0 OypoO-*KEJITOro, TPSIUHBI IMUPHHOH 10 0,5MM)
3HAYNUTEITHLHO CHIDKAIOT HECYITYIO CITOCOOHOCT.

CunbHad (uBet OeToHa keNnThid, ckoJbl 10 30% cedeHus 3JIeMeHTa, OTOJICHUE
10 50% paboueii apMaTypbl, TPSIIUHBI ITUPHHOHN 10 1MM)
Kputndeckre moBpexIeHuUs.

- (uBeT OecToHa KenThid, ckoin Oonee 30% 1uIoIIaAM OETOHHOIO

OJTHas

cedyeHusi, ooHaxeHo Oose 50% apmaTypbl, BbITyYUBaHUE PabOUUX
CTepKHEH, HApPYIIICHHE aHKEPOBKHU apMaTyphl)

XapakTepHO, 4TO HanbojIee MOCTPaJaBIIMMU OKA3bIBAIOTCS KOHCTPYKIIWH,

Ha KOTOPBIX HET Ca)XH, BBUIY €€ CTOPaHHS OT BBICOKOTEMIIEPATYPHOrO HArpeBasl.

Buewinue NpU3IHAKU aeapuﬁuozo COCMOAHRUA.

nporu0b1 6oiee 1/50 mposeTa u TpemuHbI ¢ packpbsiTHeM Oojee 0,5 Mwm;
BBIKOJIBI M OTCIIOEHHS OeTOHA yMeHbIaronue ceuenue Ha 30-50%;
TJIYXOH 3BYK, 3bI0KOCTh KOHCTPYKITUH,

HapyIICeHUE aHKEPOBKH apMaTyphl B OIMIOPHBIX Y3JIaX;

OTPHIB 3aKJIATHBIX M OIMIOPHBIX JeTaJIeH;

HarpeB apMatypsl 10 Temiepatypsl 6osee 300 rpaaycos.




JlemanvHomy 006c1e0o8anuio MMOABCPraroTCs BCC KOHCTPYKIHUH, KpPOMC

UMEIONIUX cJ1a0ylo cTeneHb noBpexaeHus. [Ipu 3TOM BBIMOIHAIOTCS, KaK MPaBUIIO,
MHCTPYMEHTAJIbHbIE 00CJIEeI0BaHUsI KOHCTPYKIIUN C ompenesieHHneM (HaKTUYECKHUX
MPOYHOCTHBIX  TOKa3zaTenedl  marepuanoB. MckimodyeHueM  MOryT  OBITh
KOHCTPYKIIMH, 3aBE€JIOMO HaXOJSAIIHUECS B aBapUITHOM COCTOSIHUM (ITOJIHAsI CTENEHb
MOBPEKACHUS).

Bo3MOXXHOCTh  ompejieieHuss MNPOYHOCTH O€ToHa  Hepa3pylIalIIUMU

MCTOAAMHM 3aBUCHUT OT COCTOAHHMA ITIOBEPXHOCTHBIX cl10éB OeToHa.

10.2 Ouenka TeXHMYECKOT0 COCTOSIHUSI
[To dhakTHUeckuM pazmMepam U MPOYHOCTHBIM XapaKTEPUCTUKAM BBIMOTHSIIOT
pacu€tel. llonmydeHHble  pe3ynbTaTbl CPaBHHBAKOTCA €  HOPMHUPYEMBIMHU
xapaktepuctukamu CHull (CII), u Ha oCHOBE CJeIaHHBIX MPU 3TOM CPABHEHUU
BBIBOJIOB pa3padaThIBAIOTCSI PEKOMEHAAlMU MO JalbHEHIIEH 3SKCIUTyaTaluu,

PEMOHTY, YCHJICHUIO WX JEMOHTAaXy NOBPEKIAEHHBIX KOHCTPYKIUH.



Jleknus 11. UcnbiTaHus KOHCTPYKIMIA.

HcnbiTanus CTPOUTENBHOTO W3AENUS, CTPOUTEIIBHON KOHCTPYKLIMHU WU
31aHUA B LIEJIOM MPOBOJIST:

— B paMKaxX Hay4YHO-UCCJIEA0BATEIbCKON pabOThI;

— B LIeNAX omnpeneneHus coorBetcTBus ¢gakrtuueckoro H.JI.C. u xapakrepa
paboThl TeM, KOTOpble ObUIM MPUHSTHI MPU MPOECKTUPOBAHUU OOBEKTA, WUHBIMU
CJIOBAMH — TMPOBEPSACTCS KAdeCTBO MpoeKkTHpoBaHus (cM. VYKa3aHus 10
WCIIBITAHUIO OTBITHBIX KEJI€300€TOHHBIX KOHCTPYKIUN);

— B IIEJIAX MPOBepkH KadecTBa u3rororienus (mo FOCT 8829-94).

11.1 KoHTpoab KavyecTBA N3rOTOBJIEHUS

Paccmorpum nocnennee.

OueHka MPOYHOCTH, IKECTKOCTHU M  TPEIIMHOCTOMKOCTH  HM3IEIHs
OCYIIECTBIISIETCS. IO pE3yibTaTaM MCOBITAHUI HAa OCHOBAaHUHU (POPMATBHOTO
COMOCTaBIeHUs (DAKTUUECKUX 3HAUCHMI: KOHTPOJIBbHOM pa3pyllaroniell Harpys3Kw,
KOHTPOJIBHOTO Tporu0a M M[IHUPUHBI PACKPBITUA TPEIIMH CO 3HAYCHUSMHU,
YCTAHOBJIEHHBIMH B MMPOEKTHOW IOKYMEHTAMN HA U3JICIIHE.

B mpoexTHO# JOKyMEHTallMM JIOJDKHBI OBITH  yKa3aHbl CICAYIOIIHE
KOHTPOJIbHBIE HAIPY3KHU:
® 10 MPOYHOCTHU — MPOBEPKA COOTBETCTBUS HECYIIEH CIIOCOOHOCTH MPOSKTHOM;
® [0 TPEIMHOCTOMKOCTH — TPOBEPKA COOTBETCTBUS HArpy3Kd OOpa3oBaHUS

TPELIVH NPOECKTHOW;
e [0 IIWPUHE PACKPBITHUS TPEIIMH — IIPOBEPKA COOTBETCTBUS IIWPHUHBI
PACKpPBITUS TPEIIUH IPOEKTHOM;
® 10 XKECTKOCTH — TPOBEPKAa COOTBETCTBUSA MPOruda KOHCTPYKIMU 3HAYCHHIO,
pErJIaMEHTUPYEMOMY NPOECKTHOW U HOPMATUBHOM JTOKYMEHTAIUEN.
B cnyuyae oTcyTcTBUSI B JOKYMEHTAIIMM 3TUX HArpy30K UX CJIEAYET BBIYUCIUTH
CaMOCTOSITEIBHO.
KOHTposibHBIE ~ UCHBITAaHUA  HArpyKEHHUEM  MPOBOASAT IO  CXEeMaM,

IIPEYCMOTPEHHBIM B IIPOCKTHOW JTOKYMEHTALIUH:



® [Iepe]l HaYaJIOM MAacCOBOTO U3rOTOBJICHUS U3aeuil — I wm;

® [pY BHECEHHU KOHCTPYKTHUBHBIX U3MEHEHUW WU MPU U3MEHEHUH TE€XHOJOTUU
M3rOTOBJICHUSI, BUJA U Ka4eCTBa IMIPUMEHSIEMbIX MaTEpUAJIOB — 1 wim;

® [ICPUOJIMYECKH B MPOLIECCE MPOU3BOACTBA U3ACIHUl — om 1 00 4 B 3aBUCUMOCTH
OT YKCJIa U3JICIUH, U3TOTaBINBAEMBIX B TIEPHO] MEXTY UCTIBITAHUSIMHU (E€CIIH ITO

MPETyCMOTPEHO CTaHaapTaMu uiu TY).

HcnbiTaHns crnenyeT MNPOBOAUTH IIPU  NONONCUINENbHOU MeMnepaType
BO3AyXd, WU3JCNMUSA, XpaHUBIIMECS TMPU OTPULATEIBHON TeMHepaType Win

MMOCTYIIMBOIMEC HaA HCHbITAHUA HCHIOCPCIACTBCHHO Hocje MEPMOBILANCHOCHIHOU

00pabOTKH, JOJKHBI OBITH MPEIBAPUTEIBHO BBIACPKAHBI He MeHee 0OHUX CYTOK B

MOMEIIEHUHU NpH TeMIieparype He Huxke 15 °C.

HcnbiTaHust MOTYT IPOBOJIUTHCSL KaK B JIAOOPATOPHBIX YCIOBUSX, TaK U HA
OTKPBITOM BO3yX€ (MCIBITATEIbHBIN MOJUTIOH) Ha CIEIUATbHOM UCIBITATEILHOM
creHae. Kak mpaBuino, KOHCTPYKIHS HMCHBITBIBAETCS B TOM K€ IOJOKECHUH, B
KOTOPOM OHa 3KCIUTYaTHPYETCS B COCTABE 3/IAHUN WIIA COOPYKEHHU.

Cxempl onmupaHdsT W HArpyXeHHs W3ACIUNA TNPHU HCHBITAHUSAX JOJKHBI
COOTBETCTBOBATh YCTAHOBJICHHBIM B CTaHIAPTAX WJIW B MPOEKTHON TOKYMEHTAIUU
Ha uznaenusi. OHU TOJKHBI COOTBETCTBOBAThH YCIOBHSIM PabOThl KOHCTPYKIIUH MPHU
AKCIUTyaTalluu U JIOJKHBI 00€CTIEYUTh BO3MOXHOCTh JIOCTUXKEHUSI KOHCTPYKIIMEH
KOHTPOJIMPYEMBIX MPENEIbHBIX COCTOSTHHU M.

Onupanue UCHBITBIBAEMOrO M3JIENIMS HAa ONOPBI JTOJDKHO OCYIIECTBIISTHCS
4yepe3 CTAIbHBIE ONOPHBIEC IUIATHI, CAMMETPUYHO PACIOJIOKEHHBIE OTHOCUTEIIBHO
ocu onopsl. Kak npaBuiio, 0JjHa onopa mapHUPHO-NIOABUKHAS, BTOPAsk IAPHUPHO-
HenoABWkHas. [lnomane OMOPHBIX IUIMT MNPUHAMAOT PABHOWM MHWHHUMAJIbHOU
IO ONUPAHUs], MPENYCMOTPEHHONW B MPOEKTHOM AOKyMeHTauuu. [Ipu stom
pasMep IUIAT B HAIPABJIEHUH MPOJIETA IPUHUMAIOT PABHBIM MUHHMMAJbHOW JJIMHE
OIMpaHwsl, a TOJIIMHY TUIUT — He MeHee 1/6 aToro pa3mepa.

Ha omnopHble mimTel nepel yCTAaHOBKOM HAa HUX HUCIHBITBIBAEMOIO W3AECHUS
JIOJIKEH OBITh YJIOXKEH BBIPABHUBAIOIIMI CJIOW IIEMEHTHOTO PacTBOpPa, MPOYHOCTH

KOTOPOTO JIOJIKHA OBITh JOCTATOYHOM ISl BOCTIPUSATUS HATPY3KU HA OTIOpax.



Crnoco0b1 HarpyKeHHu st
1. 'mppaBaMveCKUMU JOMKpATaMH.
ITpu 3TOM crocobe 04eHb XOPOLIO MPOCIIEKUBAETCS PA3PYIIEHUE OT TEKYUECTH
apMaTypbl — Macjo B JOMKpaThl IOAAETCs, a Harpy3Ka HE yBEJIMUMBAETCS.

HcnbIThIBaTH KOHCTPYKOUIKO MOXHO KaK B BCPTHUKAaJIbHOM, TaK HW B

TOPHU30HTAJIBbHOM ITOJIOKCHUM.
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2. IlonBeckou rpy30B.

Kak npaBuio, UCHONB3YIOT CHUCTEMY pbhIYaroB (IJsi CHIKEHHS OOIIEro Beca

rpy3a, YKJIaIbIBAEMOT0O Ha IPY30BbIE TUIATHOPMBI)
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3. lITy4yHsIMH Tpy3aMH.
[Ipy uCHbITAHUM TUIMTHBIX KOHCTPYKLIHMM Ha HMX IOBEPXHOCTH PA3MELIAIOT
3apaHee B3BEIICHHBIE TPY3bl. Pa3mep rpysa B HalpaBiIeHUH MPOJIETA HE JOJDKHA
npeBbIath 1/6 mponéra. Mexay IMTYYHBIMA TPy3aMHU 10 BCEW BBICOTE PAIOB
JOJKHBI OBITH 3a30PBI HE MeHee 50 MM.

nnurta banka
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4. IleckOM WJIM UHBIM CHIITYYUM MAaTE€PUAIOM.
Ha noBepxHOCTh KOHCTPYKIIMM YCTAHABIMBAIOT SIIMKU 0O€3 JHA M B HUX
3aChIMAlOT chlllydee. Mexy sAlUKaMU MO BCEM BBICOTE JOJKHBI OBITH 3a30DbI

He menee 1/10 mposera u He MeHee 250 MM.
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4. Bonon
VYcranaBnuBaT AWK 0e3  JIHa, 3acTJIaHHbICE  BOJOHENPOHUIIAEMBIM
MaTE€pUAIIOM U B HUX 3JIMBAIOT BOJY.
5. CxkatbIM BO31YyXOM.
Mexay HWCHBITBIBAEMON IUIMTOM M ONOPHOM KOHCTPYKIMEH pa3MeniaroT
BO3IyXOHENIPOHUIIAeMbIH OaJToOH. B HEro moj 3akaumBaroT BO3yX, CO37aBas TEM

CaMbIM Harpysky.
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IHopsinok npoBeeHNsI HCIIBITAHUS

Ilepen MPOBEICHUE WCTIBITAHUS MIPOU3BOASAT TIIATEIIbHOE
OCBUJIETEILCTBOBAaHUE KOHCTPYKIMU. Bee nedexThl 1 moBpekAeHUs TOKHBI ObITh
3a)MKCUPOBaHbI, OTMEUYECHBI HA KOHCTPYKIIUU U 3aHECEHBI B BEJOMOCTh J1€()EKTOB.

Harpy3ky mnpuknaasiBatoT cTyneHsiMu (mo3tamHo). Kaxjgas cTyneHb He
nomkHa mnpeBblmiath 10 % KOHTPONBHOW HArpy3kd 0O MPOYHOCTA U 1O
0o0pa3oBaHUIO U WIMPUHE PACKPBITUSA TpemuH, a Takke 20 % KOHTpOJbHOU
HAarpy3KH IO )KE€CTKOCTH.

Ecny KOHCTpyKIMSI OTHOCUTCS K MEPBOM KATETOPHUH MO TPEIIMHOCTOMKOCTH
(TpelrHbl HE NIOMYCKAaTCA) mpu JocTikeHun 90% KOHTPOJIBHOM HAarpy3Ku IO
MPOYHOCTU CJEAYIONIME CTYNEHUW YMEHBIIAIOT 10 3HaueHus He Oonee 5% ot
KOHTPOJIBHON Harpy3KHu.

ITocne npunoxeHus KaXAOM CTYNEHW HArpy3Ku JI€JIA€TCS BBIACPKKA -
WCTBITBIBAEMOE W3JEIUE BBIACPKUBAIOT IOJ HAarpy3kod He meHee 10 muH. A
IIOCJIE MPHWIOKEHUS KOHTPOJIBHOM HArpy3KH IO KECTKOCTH BBIIEPKKA JOJDKHA
cocTaBUTh HE MeHee 30 MUHYT.

HcnbIThIBa€MYyH0 KOHCTPYKIMIO TOBOJAST 40 Pa3pyLICHHUS.

IIpoBoauMbIe U3MepeHUs

Jns  u3MepeHuidl  NepeMEleHHM  HCHOJIb3YIOT  MPOruOOMeEphl WU
MHJMKATOpbl 4YacOBOrO THUIMA C LEHOW JeneHuss He Oonee 0,1 MM, mMpuHY
PACKpBITUS TPEIIUH U3MEPSIOT IEPEHOCHBIM MUKpocKonoM («MUP» uimu «MI1by)
¢ neHo genenus He 6oiee 0,05 mMm.

[IlupriHa pacKpBITHS TPELIMH H3MEPSAECTCS HA YPOBHE LIEHTPA TIKECTH
apmatypbl. (CwmenieHue apMaTypHbIX CTEpKHEW Ha  Omopax H3MEpSIoT
WHJMKaTOpaMH 4acOBOT'O TUIA.

Ilepen npuiiokeHHEM HArpy3kud Ha BCEX MPUOOpPAX CHUMAIOT «HYJIEBBIC»
OoTcu€Thl. JlenaroT 3TO KaKk MUHHMMYM JIBa pa3za uYTOObl HUCKIIOUUTH CllydallHbIE
OIIMOKU MPU CUUTHIBAHUU MTOKA3aHUM U T.II.

B mpouecce HarpyxeHuss OTCUETHI MO NpUOOpaM CHUMAIOT JBAXKIbl —



HETMOCPECTBEHHO MOCJI€ MPWIOKEHHUS dTala U Mocje BhIAepKKU. il ynydieHus
duKcaluy MOMEHTa TOSIBJICHUS TPEIIMH MOBEPXHOCTU U3JIENUS TOKPHIBAIOT
KUJKUM pacTBOpoM Mena wid u3BecT. Ha kaxkaom srtame aenaroT O0OBOAKY
TPEUIUH U (GUKCUPYIOT BEPIIUHBI TPEIIUH.
Ha xaxxgom stame 3amepsior:
— nporub (mepemenieHrs TOYeK Ha Oropax U B CepeIuHe MPoJIETa);
— IIUPUHY PACKPBITUS TPEILIUH;
— CMEIICHHE apMaTypHBIX CTEpPXKHEW OTHOCHUTEIIbHO O€TOHa Ha Toplax
u3aenusi (MUHUMYM 2 ctepkHs 1 He MeHee 10% ux ob1miero yucia).
Bo Bpems BbIIEpKKM TOJ HArpy3KoW IMPOU3BOIAT TIIATENBHBIA OCMOTP
MOBEPXHOCTH wu3Aenus. Jlemaercss 3TO € LENbIO  ONpeAeieHUuss MOMEHTa
oOpa3zoBaHus W (QUKCAUK Pa3BUTHs TPEIIUH (HOPMAJbHBIX, HAKIOHHBIX WU

HpOI[OJ'IBHBIX), IIOABJICHUS JICIIAJOK B CXKaTOM OeTOHE U MHBIX HOBpe)KI[eHI/If/'I.

Onenka pPe3yJabTaTOB UCIIBITAHUA

Ouenka npovrocmu IIPOBOJUTCA Ha OCHOBAaHHNHU COIIOCTAaBJICHHUA

(hakTHYEeCKOW pa3pylIaloIIeii HArpy3KHU ¢ KOHTPOJIBbHON pa3pylialoiie Harpy3KoHu,
KOTOpasi yCTAaHOBJIEHA B CTAH/IAPTE UM MPOEKTHON JJOKYMEHTAIIUU Ha U3JIeNIHE.

W3nenue npu3HaOT MPOIIEANINM UCTIBITAHUE €CIIA pa3pylliarolias Harpy3Ka
HE MEHbIIIE KOHTPOJIBbHOU MO MPOYHOCTH.

[Ipu ucnblTaHuM [ABYX H3ACIUI MUHHUMAalbHas paspyliaroiias Harpyska
JIOJDKHA COCTaBIISITH HE MeHee 95 %, a Ipu UCIBITAHUH TPEeX U3ASTUN U 0onee —
He MeHee 90 % KOHTPOIBHOM.

[Ipu xapakTepuctukax OETOHA U apMaTyphl, MPEBHIAIOIINX MPOEKTHHIE,
CJIeyeT BBINOJIHUTh KOPPEKTUPOBKY 3HAUEHUN KOHTPOJIBHBIX HArpy30K C YUETOM
(aKTUYECKUX XapaKTepUCTHK OETOHa M apMmaTypbl. 3HAuY€HHE KOHTPOJIBHOMU
Harpy3k Mo MpoBEpKe MPOYHOCTU PABHO HECYIIEH CIIOCOOHOCTH, BHIYUCIECHHBIN
M0 pacy€THBIM COMPOTUBIEHUAM O€TOHA M apMaTypbl, YMHOXXEHHOW Ha
ko3(ppunuent Oe3omacHocT «Cx». 3HaueHHE 3TOro Kod3(duiueHTa 3aBUCUT OT

XapakTepa pa3pylieHus (IIaCTUYHOE WM XPYIKOE) U Kjacca apMaTyphl.



Jlnamazon 3Hayenuii — ot 1,25 no 1,6.

Jlns  nmpenBapuTENbHO  HANPSHKEHHOW  KOHCTPYKIIMU  JIOTIOJHUTEIBHO
KOHTPOJIMPYIOT CMEIIEHHE KOHIIOB apMaTypbl OTHOCUTEJIHHO OETOHA Ha TOpIaxX
(mpockaab3bIBaHKE apMAaTypPhl B 30HE aHKCPOBKH). 3aMEPEHHOE CMEIICHHE JTOJDKHO
coctaBsiTh He Oomee 0,1 MM, a B ciaydae HCHOBITAaHUS JBYX U OOJIBIIETO
KOJIMYECTBa u3aeinii — He Oojiee 0,2 MM.

[Ipy HEBBIMOJHEHWU YCIOBUSA U3JACIUE NPU3HACTCS HE BBIICPIKABIIUM
HCIIBITAHHE.

QOuenxa océcmrxocmil BBITIOTHSICTCS HYTéM COIIOCTAaBJICHUC (baKTI/I‘-IeCKOFO

nporuda ¢ KOHTPOJIbHBIM. M31e/ns npu3HaIT BbIIEPKABUIMMU HCHBITAHUE €CIIN
IIPU UCHIBITAHUM OJTHOTO M37AeNns (PaKTHYECKH IpOrud NpeBbIIIAET KOHTPOJIbHbIN
He Ooznee yeM Ha 10 %; npu ucneiTanuu 1ByX u3aenuid 15 %; mpu ucnblTaHUN
Tpex u Oosbiero konuuectsa uzaenuu 20 %. Eciau ycrnoBusi HE BBITOJHSIOTCS,
W3JIEJIHS IPU3HAIOT HE BBIACP/KABIIMMHA HCIIBITAHUS.

Ouenka mpewunocmoukocmy TPOU3BOAUTCS IO HAarpy3ke HpH KOTOpPOH

00pa3yroTcs nepBble TPEUIMHBI B 0€TOHE, U MO MIUPUHE PACKPBITUS TPEILIHH.

JIns KOHCTPYKIMK, OTHOCSIIMXCA K |-l KaTeropum TPEeIIMHOCTOMKOCTH
(TpemHbl HE JOMyCKaroTcs) (aKTUYECKYI0 Harpy3ky oOpa3oBaHUsI TpEIIUH
COMOCTABJISIIOT CO 3HAYEHUEM KOHTPOJIbHOW HAarpy3KH Mo 0Opa30BaHUIO TPEIIUH.

WN3nenue  mpu3HAOT ~ OPOLIEAUIMM  WCHOBITAHME  €CJIIM  Harpys3ka
TPEUIMHOOOPA30BaHUs MEHbIIIE KOHTPOJIBHON He Oosiee ueM Ha 5%, 10% u 15%
MIPU UCTIBITAHUHU OJHOTO, ABYX, TPEX U OOJIee U3AENHI, COOTBETCTBEHHO.

JI71s1 KOHCTPYKIUA, 00pa30BaHUE TPEIIMH B KOTOPBIX JAOMYCTUMO, 3HAUCHUS
IIUPUHBI PACKPBITHSI TPEILIUH, U3MEPEHHbIE NPU JEUCTBUU KOHTPOJILHOM HArpy3KH,
CPaBHUBAIOT C KOHTPOJIbHBIMU 3HAYEHUSIMU.

W3nenue mnpu3HAIOT MPOMIEAINIMM UCIHBITAHKE B TOM CJlydae, Korja
M3MEpPEHHAs IIMPUHA PACKPBITHS TMPEBBINIAET KOHTPOJIBHOE 3HAUEHHE HE Ooliee
yeM Ha 4eM Ha 5%, 10% u 15% npu uCHBITAHUM OJHOTO, NBYX, TPEX M OoJiee
W3JCJINi, COOTBETCTBEHHO. Kpome TOro, packpbITHE TpPEIIMH Ha JOJKHO

npesbimate HopMupyemoe (no CIT 63.13330) 3HaueHue npeaeabHo JTOMYyCTUMOMN



IIMPUHBI HEPOIOJKUTEIBHOTO PACKPBITHS.
WN3penus npus3HAOT TOAHBIMU IO MOKA3aTENSIM MPOYHOCTH, KECTKOCTU U
TPEUIMHOCTOMKOCTH, €Clii OTOOpPaHHbIE JJIsl UCTIBITAHUN 00pa3lbl BhIACPKAIU BCE

MPEeTyCMOTPEHHBIC UCITBITAHUS.

11.2 KoHTpoab KauecTBA MPOEKTUPOBAHUS

I'OCT 8829-94 ne ycraHaBIMBaeT METOJOB HWCIBITAHWNA, MPOBOJUMBIX C
LEJbI0 TPOBEPKU NPABUIBHOCTH BHOBb 3aMPOCKTUPOBAHHBIX HU3JIECNIUNA, TOITOMY
9TH UCTIBITAHUS TPEOYIOT pa3paOOTKX WHIUBUIYATHHOU IS TAHHOW KOHCTPYKITUU
mporpaMmbl  ucmbiTaHus.  [lpu  pa3paboTke mporpaMMbl  HUCHBITAHWHA — JIJIS
&Kene300eToHa CleAyeT PYKOBOACTBOBATHCS «YKa3aHUAMHU 1O HCIBITAHUIO
OTMBITHBIX JKEJIE300€TOHHBIX KOHCTPYKIUI».

OnbITHBIE KOHCTPYKLMU HCIBITHIBAIOT JI0 Pa3pyLICHUS, YTO IO3BOJISIET
BBISIBUTH HambOosiee ciadble MecTa U (HaKTHUYECKHUM 3armac uiau AeDUIUT Hecylieu
CIIOCOOHOCTH, JKECTKOCTH U  TPEUIMHOCTOMKOCTM M BHECTM B  MPOEKT
COOTBETCTBYIOIIUE KOPPEKTHUBHI.

Ocobennocmu 3mo2o 8uda UCNbIMAHUIL.

PexoMeHnayeTcs B T€UEHHE CYTOK, MPEAUICCTBYIOIIMX HAyaly 3arpyEHHs
KOHCTPYKIIMH, BECTU HAOJIIOJEHUS MO BCEM YCTAHOBJIEHHBIM MpuOOpaM C IENbI0
OOHapyXEeHUs BIMSHUS TEMIEPATypbl M Jpyrux (HaKTOpOB HA TOKA3aHUS
npubopoB. Ilepen HavamoM UCHBITAHUNW PEKOMEHAYETCSI BBIMOJIHUTH «OOKATKY»
npuOOpoB MpHiIOKeHHeM Hebonbiol Harpy3ku (5 — 10% ot HOpmaTuBHOMU
Harpy3KH).

Harpy3ky npuknageiBaior crynenssmu  (mo  10% ot  3HadeHus
JIOTIOJIHUTENIBHO TPUKIIA/IBIBAEMON HUCHBITATEILHON HArpy3kKu) C BbIIEPKKOU
MOCJe KaXJ0M CTyneHH He MeHee 15 muHyT. [Ipyu JOCTHMIKEHMM UCTIBITATENBHOU
Harpy3kol HOpPMAaTHBHOTO  3HayeHUs  (MOCTOsHHAasT +  JONOJHUTEIBHO
MPUKIIaJbIBacMasi) KOHCTPYKIIMIO BBIICPKUBAIOT T0J] HEHl HEe MeHee 12 4wacos.
Ilocne d4ero Takke CTYNEHAMHU pasrpykaroT. B pasrpyKE€HHOM COCTOSIHUH

KOHCTPYKIHUIO BBIACPKHBAKOT HC MCHCC IIOJIYTOPHOI'O CPOKa HAXOXKIACHHUSA II0I



HOPMaTHWBHOU HArpy3KOW.

[Tocne BBIAEPKKA KOHCTPYKLIHIO OIATh CTYHNEHSMHM Harpyxarwor. llpu
NOCTMKEHUU TMOJYTOPHOM HOPMATHMBHOW HArpy3KM CTYIEHW YMEHBIIAIOT BJIBOE,
JaBasi Mociie KaXKJJ0M CTYIIEHU BBIICPKKY HE MeHee 30 MUHYT.

ITocne kaxaoil CTyHNEeHM HArpy3KH WIM pa3rpy3kd OPOBOASAT OCMOTP
KOHCTPYKLHH, U3MEPSIOT WHPUHY PACKPBITAS TPEIIUH U CHUMAKOT OTCYETHI IO
npudopam. OTCY€THl MO MpUOOpaM CHUMAIOT JBAXKJbl — B Hauyajle U B KOHIIE
Bbiepkkn. [llupuHa packpeiTesi m3mepsiercss He MeHee dyeM Ha 10 HawmOoiee
PACKPBITBHIX TPEIINHAX;

Ouenka pe3yabmamos UCHbIMAaHUsL.

OnbITHasT KOHCTPYKLHUSI TMPU3HAETCA YNIOBIETBOPAIONIEH TpeOOBaHUSIM B
OTHOILIEHUH MPOYHOCTH, KECTKOCTH U TPEHIMHOCTOMKOCTU €CIIM COOJIIOJICHBI BCE
HUKETIEPEUUCIICHHBIE YCIIOBHUSL:

1. paspyluieHue KOHCTPYKIUUA TPOU3OILIO BCIEACTBUE UCUEPIIAHUS T OJHOTO U3
OCHOBHBIX PAaCUETHBIX CEUCHUH, TPEAYCMOTPEHHBIX IPOCKTOM;

2. (akTmyeckas paspymiaromias Harpyska CcocTaBiIseT He MeHee 95%
TEOPETUUYECKOU;

3. (axTudeckuii mporud MpPeBHIIACT TeOpeTHIECKUi He Oomee yem Ha 10%;

4. ocTaTOYHBIN NPOrud He MpeBbIIAET 1/3 OT BETUYMHBI MTOJHOTO U3MEPEHHOTO
nporu0a npyu HOPMATUBHOM HATPY3KE;

5. HamOoJblllasgs  WIMPUHA  PACKPBITHS  TPELIUH, U3MEPEHHas  IOocCJe
BBIJICPKUBAHMUS I0J] HArpy3KoH, He npesbimaet 0,2 Mum;

6. B KOHCTPpYKIHSX, B KOTOPBIX HE JOMyCKaeTcsi O0Opa3oBaHMs TPEIIUH,
TPEUIMHbl TOSIBUWJIHUCH TPU HArpy3ke Ha HUXKE TEOPETUYECKOW MO
00pa3oBaHUIO TPEIIHUH.

Konmponvnvie senuuunsi

3a BeauuuHy (akTUUEeCKON paspyliaronieid Harpy3kKd MPUHUMAETCS

Harpy3Ka, BbI3bIBAIOIIECE OJIHO U3 HUKENIEPEUUCICHHBIX COCTOSHUM:

1. paspyluieHue 31eMeHTa KOHCTPYKIIMU UJIN CEYEHUs, pa3pbiB apMaTyphl,

2. TIOTEepsl YCTOMYMBOCTH dJIEMEHTA WM BCe KOHCTPYKIINH;



3. mporu® paBHBIN WK TpeBbimatonuid 1/50 mponéra;

4. mpupocT TPOruOOB OT TOCIEAHEH CTYNEHM Harpy3Kv, paBHBIA WIH
MPEBBIIAIONIUN CyMMapHbIM MPOrud OT MEPBBIX MATU TAKUX K€ CTYNECHEH,
COMPOBOKIAIOIIHNIICS pACKpbITUEM TpelluH 1,5 MM U Ooiblie;

5. pa3pylieHHEe MO HAKIOHHBIM TPEIIMHAM.

BennumHa TeopeTMUECKON paspyllarolieldl Harpy3Kd U TEOPETHYECKOrO
nporuda KOHCTPYKUMU  ONPENEstoTcss 1Mo  (akTUUeCKuM  pasmepaM Hu
ApPMHUPOBAHUIO U JEHUCTBUTEIBHBIM ITOKA3aTENSIM MEXAHUYECKHX XapaKTEPUCTHUK
MaTepuaoB, MOJYYEHHBIM IO PE3yIbTaTaM HCHBITAHUN KOHTPOJIBHBIX 0Opa3loB
OeTOHa W apMaTyphl, a TakKke C y4€ToM (aKTUUECKOH CXEMbl HArpyX EHUS U

OIIMpPaHHA KOHCTPYKIHUH.

11.3 HatypHble HCTIBITAHUS

WcnbiTaHusT  KOHCTPYKLMM,  3KCIUTyaTUPYEMbIX  WJIM  TOJBKO  4YTO
BO3BEJEHHBIX 3JaHUM KM COOPYKEHUH, BBIMOJHSIIOT MPUIOKEHUEM MPOOHON
Harpy3ku. BemnunHa 3TOM HArpy3ku B CyMME C JACMCTBYHOIIEH HArpy3koul He
JOJKHA TIPEBBINIATh HOPMATHUBHYIO HArpy3Ky. OTH HUCIHBITaHHUS MPOBOMAST, Kak
MPaBUJIO, C LIEIIBIO ONPEICNICHHUS] COOTBETCTBUS HAMIPSKEHHOTO COCTOSAHUS 00bEKTa
MPUHATOMY B MMPOEKTE U HOPMATUBHBIX JOKYMEHTAX U BBIMOJIHSAIOT MO CIEHHUAIBHO
paszpabotanHoi mporpamme. [Ipu UCHBITAaHUSAX ONMPEACNSIIOT MPOTUO, U NIUPUHY
packpeITUs TpemuH, neopmanuu OeToHa, apMaTyphl, MPOKATHBIX Npoduien
CTaJIbHBIX KOHCTPYKIUK U T.A. [Ipu pazpaboTke mporpaMMbl OpHUEHTHPYIOTCS Ha
pekomenmaruun  ['OCT 8829-94 u «VYka3zaHWs 10 HCHBITAHUIO OIBITHBIX

KeJe300€TOHHBIX KOHCTPYKITHIN.

11.4 UccaenoBareabCcKkue padoThl

UcnbiTanus BenyT ¢ nenblo aetanbHoro usydenuss HJIC koHCTpykiuw,
pe3yJIbTaTOM KOTOPBIX, KaK IMPABUJIO, SABJISIOTCA PEKOMEHAAIUM IO pacuéry u
KOHCTPYHUPOBAHUIO KOHCTPYKIMHA. OOBEKTOM HCCIIECIOBAHUS MOXET OBITh, Kak
OTJICNIbHBI KOHCTPYKTHBHBIN 2JIEMEHT, TaK M (parMeHT 37aHUS B HATypaJIbHYIO

BeIMYMHY. Bo31ecTBHS MOTYT OBITh KaK CHJIOBBIMH, TaK U HHON TIPUPO/IBI.



Jleknus 12. OnpeneneHue CTOUMOCTH padoT Mo 00c/1eI0BAHNUIO.

CroumocTs paboT 1Mo 00CIeqOBaHUIO ONPENEAETCS MO roCyAapCTBEHHOMY
CMETHOMY HOpMaTHBY «CHpaBOYHMK 0a30BBIX IIeH Ha OOMEpHbIe pabOThl U
oOcnefoBaHMs 3AaHUl M COOPYXKEHHUID». ba3oBble II€HbI B CHPABOYHHUKE
YCTaHOBJICHBl B 3aBHCHMOCTH OT HATYpaJbHBIX IOKa3aTeNel: CTPOUTEIHHOTO

o0beMa, TUIOIIA/I1, BEICOTHI U IPYTHUX.

12.1 O6mepHbIe padoTHI

bazoBas niena oOMepHBIX pabOT OmpeaesieTCs B 3aBUCUMOCTH OT KaTeTOpUH
CJIIO’KHOCTH 3/IaHUs, KATETOPUU CI0KHOCTH paOOT U BBICOTHI 3aHUS.

12.1.1 Illaz nepewtii

B mepByio odepear ompenensioT KaTETOPHIO CIIOKHOCTH 3IaHUS |
KaTeTOpHUI0 CIIOXKHOCTHU padboT

Kamezcopuu cnosicnocmu 00HOIMANCHBIX 30AHULL.

l. OnHonpoJneTHbIE U JABYX MPOJETHBIE OECKapKacHble, OECKPAHOBBIE 3/IaHUS
WJIU COOPY>KEHUS BBICOTOM 10 5 M;

Il.  Bce3manus u coopyxeHusi, He BolieAmue B 1 u 3 KaTeropuu CI0KHOCTH;

I1l.  3panus kapkacHOM KOHCTPYKIIMM C JABYXBAPYCHBIM PACHOJIOKEHUEM
MOCTOBBIX (MJI KOHCOJbHBIX) KPaHOB, JIMOO 3/JaHUsI, COCTOSIIINE B TJIaHE U3
HECKOJIbKUX MPSAMOYTOJILHUKOB (0osee 3), Wik KpUBOJUHEUHBIX OYEPTAHUMH,
WU ¢ OOJIBILIUM KOJIMYECTBOM PA3HOTHUITHBIX TOMEIICHUN

Kamezcopuu cnosicnocmu muo2coamasicruvix 30aHULL.

e  31aHus NPSIMOYTOJIbHOW (DOPMBI B IJIaHE, C OAHOTUITHBIMU MMOMEIICHUSIMU B
npejenax 3Taxa;

e 3paHus, COCTOAIIME B IUlaHe U3 2-3  MNPSAMOYTrOJIbHHUKOB, 3/1aHUS
NpsIMOYTOJbHONW (OpMBI B IUIAaHE, C PA3HOTUIIHBIMU [OMEIIECHUSIMU
(oTnuyaromuecs no Mmiouaa1, Ha3HAYEHUIO U T.11.) B MpeJiesiax 3Taxa;

e  3/1aHMs, COCTOSIIHME B IJIAHE U3 HECKOJbKUX MPSIMOYTOJILHUKOB (Ooisiee 3)
WU KPUBOJIMHEMHBIX OYEPTaHUM, C PA3HOTUIIHBIMH TOMEIICHUSIMH B

npeaciax oTaxa.



O6Mepsl B 00beme, HEOOXOIUMOM JUIsl BBIIIOJTHEHUS BU3YaJIbHOTO
oOclieIoBaHMs, COCTaBJICHHSI TMACIOPTOB 3/JaHUM, C BBIMOJHEHUEM CXEM
(rumaHoB, pa3pe3oB, dhacagoB);

OOMepHble paboOThl B 3aHUSX C OJHOTUIHBIMU KOHCTPYKIHUSMHU,
BKJIIOYAIOIIIUE: OIpEJEICHNE COCTaBa KOHCTPYKIMH, OOCIeqOBaHUE Y3JIOB
MPUMBIKAHUN M CONPSKEHUNM KOHCTPYKIIMH MEXay cOOOH, ompenescHue
apMUpOBaHUs, 3aMep BBICOT W JUIMH CBapHBIX IIIBOB, OMpEACICHUE
JIMaMETPOB 3aKJIENOK, OOJITOB M MX Iara, BBIIIOJIHEHUE YePTEKEH;

To xe, 4TO U ISl 2 KaTErOpuH CI0KHOCTH pabOT, TOJNIBKO C PA3HOTUITHBIMHU

KOHCTPYKIOUAMH.

12.1.2 llar BTOpOIi

Onpenenenue ITOITPABOYHOT O ko3 duirenTa, YUYUTBIBAIOILIETO

COOTHOUIEHUE OTJIENbHBIX BUAOB PadOT (MIAHUPYEMBIX UIIM YK€ BBITIOJHEHHBIX) K

MOJIHOMY 00BeMy padoT 10 37aHUIO.

JI1s1 KapKacHBIX 3/1aHUN COOTHOIIIEHUE OTACIBHBIX BHUI0B pabOT MPUBEICHBI

HIDKE B TaOJIHLIE.

[IporieHTHOE COOTHOIICHHUE OTACIBHBIX BUJOB OOMEPHBIX pabOT

No Buasr oOMepHBIX paboT 3nanus 3nanus
/i OJTHOATAKHBIE MHOTOATaKHBIE
31aHUs] KApKACHBIE
1. |IInans! pyHIaMEHTOB, PYHIAMEHTHI 3,55 2,84
u pyHIaMeHTHBIE OaK1
2. |llosTaxkHbie TUIAHBI 3aHUS 9,50 14,38
3. |IlmaHbI KOJIOHH U CBA3EH, 3,37 2,00
MOJIKPAHOBBIX 1 TOPMO3HBIX
KOHCTPYKITHH C y3JIaMH COTIPSKCHHMA
4. |IInaHBI MOJIOB C OMpeaeIeHuEM 1,80 3,12
COCTaBa MOJIOB
5. |Ilonepeunblie U MPOIOIBHBIE 9,94 21,34
paspesbl ¢ y3JIaMU CONPSIKEHUN
KOHCTPYKLIMI
6. | Pacanpl, OKHA, BOPOTA 7,80 15,88
7. | KoHCTpyKIIMM KOJOHH U CTOEK 6,35 2,82
8. | JlecTHHIIBI - 2,98
9. |[lomkpaHOBBIE U TOPMO3HBIE 9,68 -




KOHCTPYKIHNH

10. |ILmaHbl KOHCTPYKIHHA MTEPEKPHITUI - 22,85
CO BCKPBITUSMU
11. |IInaHbl HECYIIUX KOHCTPYKLIMMA 10,34 -

MIOKPBITHS CO CBSI3SIMH U TPOTOHAMM,
y3JIaMU COMPSDKEHU KOHCTPYKIUN

12. |IInaHbI OrpaXkIArOIIUX KOHCTPYKITUI 8,88 -
MOKPBITHSI CO BCKPBITUSIMU
13. | CTponuiisHBIE U TOACTPOTHIHHBIC 26,03 -

KOHCTPYKLHH ITOKPBITHS C
OIPEAECIICHUEM CEUYCHUMN

14. | Kpsimm - 10,61
15. | [1naHbl KPOBIU CO BCKPBITUAMU 2,76 1,18
Uroro: 100 100

12.1.3 llar Tperwuii
Onpenenenue Ko3PHUIMEHTOB, YUUTHIBAIOIIUX OCOOEHHOCTH 00bEKTA:
® BBINOJHEHHE Pa0OT B CI0XKHBIX YCIOBUAX — KO PUIIUEHT OO0JIbIIIEe €TUHUIIBI
(mpocalouHble TPYHTHI, HACHIIMIEHHOCTh OOOpyaoBaHuem Oosiee 50% rutomanu,
BpEHbIE TNPOU3BOJCTBA, Jeca U TMOJAMOCTH, CEUCMUYHOCTh, MaMATHHK
aApXUTEKTYPbl, 00BEKT CO CIIEHUAIBHBIM PEKUMOM H T.I1.);
e cTpouTeabHbIN 00bEM MeHbIe 5000 M — Kod(pdurueHT 00bIe eTMHUIIH;
® [IIar HECYIIMX BEPTUKAIbHBIX KOHCTPYKIUNA MEHbIIE 6 METpOB — KOA(PPULIMEHT
MPUHUMAIOT paBHbIM 1,25;
e KI€NaHble KOHCTPYKIUU — KO3PHUIIMEHT TPUHUMAIOT PaBHbIM 1,2;
® CMOJIb30BAaHUE UMEIOIUXCA YyepTexen — koappuuuent npunumarot 0,75
® [POMBIIUICHHBIM 00BbeKT (pu mposerax Oojee 12 M U BeicOoTe 3Taxel Oolee

6 M) — ko3(ppuuuent npunumator 0,8.

12.1.4 Ilar 4eTBEPTHIi

OrnpeneneHue CTOMMOCTA OOMEPHBIX padoT.

BoruncnsaoT ctpoutenbHbli 00b€M V Kak cyMMy OOBEMOB HaJA3€MHOWU U
noa3eMHoM dvacted 3maHuA. CTpOUTENbHBI 00BEM HAA3€MHOW YacTH pPaBEH

IMPOU3BCACHUIO IINIOIIAAX BCPTHKAIBHOI'O IIOIICPCYHOI'0O CCUYCHHA II0 BHCHIHEMY



KOHTYpPY CT€H U TMOKPBITUS Ha JJIMHY 3JaHUsl, U3MEPEHHYIO MEXIY HapyXHBIMU
MOBEPXHOCTSIMU TOPIIEBBIX CTEH HA YPOBHE IMEPBOrO JTa)a BBIIIE IIOKOJIS.
CrpoutenbHbli  00bEM  MOJ3EMHOM  YacTU  OMNPENENAeTCS  YMHOXKEHHUEM
TOPU3OHTAILHOTO CEUYECHUS IO BHEIIHEMY KOHTYPY CT€H Ha YPOBHE MEPBOro 3Ta)ka
M0 I[OKOJIO HA BBICOTY, U3MEPEHHYIO OT YPOBHSI YHMCTOIO IOJa MEPBOro 3Taxka A0
YpOBHSI T0J1a MOJIBaJIa WJIM LIOKOJIBHOTO ATa)a.

3aTeM MEpEeMHOXKAaIOT BCE paHee IMOJYYEHHbIE KOPPEKTUPYIOIINE
ko3(ppunnentsl. [Ipoussenenne ko3PpHUIMEHTOB YMHOXKAOT Ha 0Aa30BYIO LIEHY U3
Tabmuibel Nel man Ne2 B 3aBUCHMOCTH OT THIA 3JaHM, MOJydask TAKUM 00pa3om
CTOMMOCTE 00MepHEIX paboT Cioo, oTHecEHHYI0 K 100 M3 cTpouTensHOro 06bEMa.

[Tonnast croumocTs paboT no ypoHto 11ed Ha 01.01.2001 roma cocTaBur:

C2001=1,1: C100-V/100,

rae kod¢pduiuent 1,1 y4yuThIBaeT CTOMMOCTH MPEAJAOTOBOPHBIX PpadoT,
paBHy1o 10% oT crouMocT 0OMEPHBIX PaboT.

CrouMocTh pabOT HAa MOMEHT OOCHEOBaHUS MOJY4YalOT YMHOXKEHHEM
BeNMUYUHBI C2001 HA AKTyaJIbHBIM HA TEKYIIUM MOMEHT MHJEKC U3MEHEHUSI CMETHOU
CTOMMOCTH K YpOBHIO IIeH 1o coctosiHuio Ha 01.01.2001 (na 2 xBaptan 2017 rona
ATOT UHJEKC paBeH 3,99).

K nonydennomy uucny npudasmusiot 18% HIIC.

12.2 PaboThbl 0 00C/1e10BAHMIO 31aHUI (COOPYKEeHHUIA)

bazoBas 1iena padbot o 00Cie0BaHUIO ONPEENACTCS TaKKe B 3aBUCUMOCTHU
OT KaT€rOpUH CJIOKHOCTHU 3[aHUs1, KATETOPUHU CIOKHOCTH pabOT U BBICOTHI 3/1aHMUS,
HO 110 Tabnunam Ne3 u Ne4 «CripaBouHrKa 0a30BbBIX IIEH. .. ».

Kareropusi cioxHOCTH 3/1aHMsI TIpU OOCIJIEIOBAHUM OMPENENACTCS TaKKe,
KaK U [pu oOMepax, a K ONpeIeNICHUI0 KaTeTOPUU CI0KHOCTH pabOT MOJIXO0] MHOM.

Kameecopus _cnosxcnocmu _pabom no _obciedosanuro OonpCaAcsACTCA B

3aBUCMMOCTH OT H COCTaBa pa60T, IIOAJICKAIMMX BBIIIOJTHCHHUIO M TCXHHYCCKOI'O
COCTOAHMA CTPOUTCIIBHBIX KOHCTPYKHHﬁ:

|-s1 kaTeropust




1.

HezaBucumo OT COCTOSTHUSI CTPOUTETBHBIX KOHCTPYKIIMM MpH cOcTaBe padoT:

coctaBieHue JAedeKTHhIX BeaoMoctel (omuced paboT), MO KOTOPHIM

BBITIOJIHSIETCS CMETA Ha PEMOHT KOHCTPYKIIUH;

. BBITIOJIHEHNE BU3YAJILHOTO 00CIIeI0BaHNSA;

. COCTaBJICHHE TAaCHOPTOB 3JaHUK C BbIJa4Yel 3aKIOUYEHUS O COCTOSHUHU
CTPOUTEIBbHBIX KOHCTPYKITUH.

Il-s kaTeropust

HopmaTtuBHOe 1 pab0TOCTIOCOOHOE TEXHUUYECKOE COCTOSIHUE TIPU COCTaBE PadoT:
1. M3ydenue skcIuryaTalMOHHOW TOKYMEHTALWH,

2. CocraBneHue MNporpaMmbl pabOT MO OMNPEACICHUI0 JIEUCTBUTEIBHOIO
COCTOSIHUSI CTPOUTEIbHBIX KOHCTPYKIIUA;

3. JleTaJIbHBIN OCMOTpP CTPOUTENBHBIX KOHCTPYKIMKA C 3apUCOBKOM M 3aMepaMu
ne(EeKTOB U MOBPEKICHUI;

4. VYka3zaHue 3aka3uMKy MecT i oTOopa mpoO (0oOpas3loB) mMaTepuaoB H3
CTPOUTEINbHBIX KOHCTPYKIIMH U TPYHTOB OCHOBaHUM ()yHAAMEHTOB;

5. ®otorpadupoBanue AeHEKTOB U MOBPEKICHUIA;

6. I'padpuueckoe odopmieHre MaTepHalioB O0OCIEIOBaHUS C YyKa3aHHEM
OOHapyXEHHBIX 1€(PEKTOB U MOBPEXKIACHUMN;

7. BBITIOJTHEHHE TPOBEPOYHBIX PACYETOB CTPOUTENBHBIX KOHCTPYKIIHIA;

8. CocraBneHue «3aKkIOUYEHUs MO pe3yJbTaTaM OO0CIEJOBaHUSA CTPOUTEIbHBIX
KOHCTPYKIIMI» C BBIBOJAMHU M PEKOMEHIAIMAMHA II0 WX JaJbHEUIICH
AKCILTyaTaluH;

I11-s1 xaTeropus

OrpanudeHHO pabOTOCTIOCOOHOE U aBapUHHOE COCTOSTHHE, IIPH COCTaBe padoT:
1. M3ydenue skcIuryaTalMOHHON JOKYMEHTALUH,
2. CocrtaBieHne TporpaMMbl padbOT IO ONPEACICHUIO JIECUCTBUTEIHLHOTO
COCTOSIHHSI CTPOUTEIIBHBIX KOHCTPYKITHH;

3. Cocrasnenue nedeKTHBIX BEIOMOCTEN Ha ITOBPEXIEHHBIE KOHCTPYKIINH,

4. JleTabHBIA OCMOTpP CTPOUTENBHBIX KOHCTPYKIIMH C 3apUCOBKOM JNe(EKTOB U

HOBpC)KHCHHﬁ, C YKa3aHUEM HUX XapAKTEpa U CTCIICHHU aBaDHﬁHOCTH;




5. Vka3zanue 3aka3uuky MecT mjig orOopa mpoO (0Opa3lioB) MaTepHalioB W3
CTPOUTENBbHBIX KOHCTPYKIIMHI U TPYHTOB OCHOBAaHUM ()yHIAMEHTOB;

6. ®ororpadupoBanue 1e(HEKTOB U MOBPEKICHUN KOHCTPYKIIUH;

7. TI'pabuueckoe odopmiaeHre MaTepuaIoB o0O0CIeIOBaHUS C YKa3aHUEM
OOHapyXEHHBIX 1e(EKTOB U MOBPEXKICHUMN;

8. BrinosiHEHNE MPOBEPOUYHBIX PACUETOB CTPOUTEIBHBIX KOHCTPYKIIUN;

9. Pa3paborka BpeMEHHBIX IPOTUBOABAPUNHBIX MEPOIIPHUITUH,

10. CocTaBienue «3aKiatOUeHHs MO pe3ysibTaTaM 00CIIeIOBAHUS CTPOUTEIIHHBIX

KOHCTPYKLHMI» ¢ BBIBOJAMM W PEKOMEHIALMSAMH 10 WX JaJbHEWIIEH

JKCIUTyaTalHHu.
3HayYeHHs MIOITPAaBOYHBIX Ko3(ppuLreHTOB MPUHUMAIOT o
COOTBETCTBYIOIIUM TabnunaMm «CrpaBoyHuka O0a30BbIX IHEeH .....». l[lomHas

CTOUMOCTD pa60T 10 O6CJI€I[OBaHI/IIO onpecaACiICTCA aHAJIOI'M4HO CTOHMMOCTH

00OMepHBIX pabdoT.

12.3 Ipyrue Buabl pad6ot

bazoBbiMu 1eHamu r1aBbl «CrnpaBOYHMKA Oa30BBIX IIEH ....» YYTEHBI U
TaKue BUJIbI pabOT Kak:
BUOPOAMHAMUYECKHUE HCTIBITAHNUS;
onpeJiesieHre NPOYHOCTU OETOHA MEXaHUYECKUMU MPUOOpamu;
onpeJiesieHre MPOYHOCTH OETOHA YIbTPA3BYKOBBIMH NpUOOpaMu;
0TOOp MPOO K3 KOHCTPYKIIHM;
ompejieneHne (HU3UKO-MEXaHMUECKUX CBOWCTB OCHOBHBIX CTPOUTEIIBHBIX
MartepuanoB (KHUpIHUY, pacTBOP, METAJUI, KPOBEJIbHbBIE MaTEPHAIIbI);

O6CJI€I[OB3HI/IG CUCTCM HMHIKCHCPHOI'O OGGCHG‘-IGHI/I}I;

12.4 He yuTéHHbIe BUABI padoT

bazoBbeiMu OCHaMH CIIpaBOYHHKA HC YYTCHA CTOMMOCTL BbIIIOJTHCHHUA

CICAYIOIMUX pa60T, BBITIOJTHACMBIX CHJIaMHU 3aKa3dMKa 3a UX CUCT.

— BCKPBITUM B KOHCTPYKLMSAX U UX 3aJ€JIKA;



OoTKONKa 11yphoB OKOJO (hYHIAMEHTOB CTE€H U KOJIOHH C OTKa4KON BOJBI U
00paTHOM 3aCHIMKOM;

OTOMBKM M BOCCTAHOBJICHUSI IITYKATypKW JJIsi ONpPEACNICHUS MPOYHOCTU
KJIAJIKU CTEH;

OYMCTKH MOBEPXHOCTEN KOHCTPYKIHI OT MPOU3BOJICTBEHHOM MbLIN U TPS3H;
YCTpOHCTBA pa30OPKH U MEPEMEIICHUS JIECOB, TOAMOCTEH M HACTUJIOB,
YCTPOMCTBO HA OOBEKTE BPEMEHHOTO CTAlMOHAPHOTO OCBEILICHHUS;

OTKa4Ka BOJIbI IIPU 00CIIeIOBAHUM 3aTOIJIEHHBIX OMEIICHUH.

He y4TEHEI M TaKHE BUIbI Da6OT H 3aTpaT, KakK.

oOMepbl U 00CIIeIOBaHUSI COOPYKEHUN (CHUIIOCOB, IBIMOBBIX TPYO, OarieH u
T.1.);

MMOCTAHOBKA JUTUTEIHHBIX HAOIIOACHHUH 33 COCTOSTHUEM KOHCTPYKITHA;
oOclieloBaHre OCHOBaHUW (PyHIAMEHTOB, OTOOp 0Opa3lOB TPYHTOB, HUX
TPAHCTIOPTUPOBKA, JTAOOPATOPHBIC WCIIBITAHUS M COCTABJICHHUE 3aKITFOYCHUS
0 WH)KCHEPHO-TEOJIOTHYECKUM YCIIOBUSAM 00BEKTa 00CIeI0BaHUS;
TJIAHOBO-BBICOTHASI ChEMKa TTOJIOKECHHS CTPOUTEIHHBIX KOHCTPYKITHIA;
3aTpaThl Ha CIy>KeOHbIE KOMaHINPOBKH;

BHECCHHE W3MEHEHHH B TEXHMYECKYI0 JOKYMEHTAIMIO, BBIJAHHYIO

3aKa34YUKY.



Jlekuus 13. ®usuyeckuii U3HOC.

[lon ¢QusnueckuM W3HOCOM KOHCTPYKIIMH, CHUCTEMBI HHXXEHEPHOTO
o0Opy/lOBaHUS U 3[aHUsI B II€JIOM NOHUMAIOT yTpaTy HMMH I[E€pPBOHAYAIbHBIX
AKCIUTYaTallMOHHBIX KauyecTB (MPOYHOCTH, YCTOMYUBOCTH U Jp.) B pe3yibTare
BO3JCUCTBUSA  KU3HEIACIATEIBHOCTH  YEJIOBEKA M  Pa3IMYHBIX  IPUPOIHO-
KJIIMMaTU4eCKUX (DAaKTOPOB.

Ouenka (U3MYECKOTO M3HOCA SKWJBIX 3JaHUA  TMPOU3ZBOAUTCS MO
BEJIOMCTBEHHBIM cTpouTenbHbiM HopMam BCH 53-86p «lIpaBuna oueHku
(bU3MYECKOr0 W3HOCA JKUJIBIX 3/IaHUI» C YUETOM TEXHUYECKOTO0 COCTOSIHUSI 3aHus
Y €r0 3JIEMEHTOB.

OU3NYECKUN H3HOC OTACIbHBIX KOHCTPYKLMMW, 3JIEMEHTOB, HHXKEHEPHBIX
CUCTEM WJIM UX YYaCTKOB OMPENEIAIOT MyTeM CPAaBHEHUS MPU3HAKOB (PU3UYECKOTO
M3HOCA, BBISIBJICHHBIX B PE3YJITATE 00CIEIOBAHNS, C TAOJIMYHBIMY 3HAYCHUSIMHU.

Heckonpko nmpumMepos.

@yH/IaMEHTHI JICHTOYHbIE KPYITHOOJIOUYHbIE

KommuectBennas | @usnueckuii
ITpu3naku nsHoca 0
OILIEHKA u3Hoc, %
Menkue TpelnHbl B IIOKOJIE, MECTHBIE
[ITupuHa packpbIThs

HapYIICHUS MTYKATYPHOTO CJIOS IIOKOJS 0-20

TpemuH 10 1,5 Mm
CTEH
TpemuHbl B mBaX MEXAY OJOKaMH, BBICOJIbI To xe 21 — 40
U CJIeJbl YBIIQXXHEHHUS CTEH MOJBaja 70 2 MM
Tpemnnbl, YacCTUUHOE pa3pylleHre OJIOKOB
BBIIIEIaYMBAHUE PACTBOPA U3 IIIBOB MEKY To xe 41— 60
0JIoOKaMu, CIe/bl YBIAXXHEHUS I[OKOJISI U oonee 2 MM
CTEH IMojBaja
MaccoBbie TOBPEKICHUS U Pa3pPyILICHUS
0JIOKOB, MPOTPECCUPYIOITUE CKBOZHBIE 61 — 80
TPEUIUHBI Ha BCIO BHICOTY 3/1aHUS,
BBITIMPAHUE TPYHTA B MOABAJIE




CTeHbl KUpIUYHBIE

dusnyeckui
[Tpu3Haku u3HOCA KonnuecTBenHas oreHka 0
n3uoc, %
[Iupuna TpemuH
OTtaenbHBIE TPEIIUHBI ¥ BBIOOWHBI 0-10
1m0 1 Mm
[[IupuHa TpemuH 10 2 MM,
['myGokue TpeniuHbl U OTHaeHue rryounHa 10 1/3 TOnuHbI
MTYKaTYpKA MECTaMH, BRIBETPUBAHHUE | CTCHBI, pa3pyIICHHUE IITBOB 11-20
IIBOB Ha r1youHy 70 1 cM
Ha wromaau 10 10%
OTcrioeHune u OTMaeHue MTYKATypKH
CTCH, KAPHHU30B U ITePEMBIUCK, ['myOuna paspyiieHus
BBIBETPHBAHUE IIBOB, OCIA0JICHUE IIIBOB JI0 2 CM
KUPIUYHON KJIaJKH, BBITIAJICHUE Ha wronaau 10 30%. 21-30
OTJICIIbHBIX KHPITHYCH, TPEIITUHBI B [IIupuHa TpenuH
KapHH3aX U IePEMbIUKaXx, YBIAKHEHUE | Ooee 2 MM
MTOBEPXHOCTH CTCH
MaccoBoe oTIajseHue MTyKaTypKH,
BBIBETPUBAHUE IIIBOB, OCIA0ICHUE
KUPIIMYHON KJIQJKU CTCH, KapHHU3a, [yOmma paspymenms
IBOB 110 4 c™m 31-40
MIEPEMBIYCK C BBIITAICHUEM OTICIIBHBIX
. Ha mromaau 10 50%
KHPITHYCH, BBICOJIBI M CJICIBI
YBJIAKHCHHUS
CKBO3HBIC TPEHIUHBI B IepeMblukax B | OTKJIOHEHUE CTCHBI OT
10/ OKOHHBIMH IIPO€MaMHU, BBITIAJICHHE | BEPTHKAIIN B MpeIeiax
KUPIIUYEH, HE3HAUYUTEIBHOE nomMernienusa oonee 1/200 41 - 50
OTKJIOHCHHUE OT BEPTUKAIIH H JUTUHBI 1e(OPMHUPYEMOTO
BBIITYYMBAaHHUE CTCH yqacTKa
MaccoBoe nporpeccupyromme BrinmyunBanue ¢
CKBO3HBIE TPEIIMHBI, OCTA0ICHUE U nporudom 6osee 1/200 51— 60
JaCTHYHOE Pa3pyIIeHUE KIAIKH, JUTUHBI 1e(OPMHUPYEMOTO
3aMETHOC UCKPHUBJICHUE CTCH yqacTKa
Pa3pyiienue kinaaku Mectamu - 61-70




Cton0bl KUPITUYHBIE

dusnueckumn
[Ipu3Haku u3zHoCa KonunuecTBeHHas oleHka 0
u3Hoc, %
TpemuHbl B KIaJKe U IITYKATypKe, [upuna tpemun 10 1 Mm
BBIBETPUBAHUE LIIBOB, OTACIIbHBIC Pa3pymienue mBoB Ha
OTKOJIbl, HE3HAYUTEIbHOE riyouny 0 10 mm 0-40
pacciioeHue Ha miomaau 10 10%.
OTAEIBHBIX KUPIIAYEH Oxkonbl rnyounoit 1o 40 mm
BemmyunBanue g0 1/150
BrinyuynBanue u OTKJIOHEHUE OT BBICOTHI IOMEILIEHUS.
BEpPTUKAIHN, CKBO3HBIE TPEIINHBI OTKJIOHEHHS OT BEPTUKAIU
pa3HbIX HANpPaBJIEHUH, BEIBETPUBAHUE | 10 3 CM.
IIBOB, OC1a0JIeHUEe KUPITUYHON BriBeTprBaHue 1IBOB Ha 41 - 60
KJIaJKH, CMATHE KUPIIUYA 10 riyouny a0 40 mm
OMOPHBIMU MOAYIIKAMU, OTKOJIBI Ha miomaau 10 50%.
Kupnuya OTKOBI TITYOMHOM
B MMOJIOBUHY KHpIIHYa

OTkIIOHEHHE CTONOOB OT BepTUKAIU, | OTKIOHEHUE OT
BBITTYYMBAaHNUE KJIaJKH, HAKJIOHHBIC BEpTUKaIHU OoJiee 3 cM.
CKBO3HBIE TPEIIMHBI U CABUT BepXxHell | BeimyunBanue Gosnee 61 — 80

YacTH CTOJIOOB, BHIBETPUBAHUE IIIBOB
Ha BCEH IUIOIIA/IH, BbINIAICHUE
KUpOUYEn

1/150 BBICOTHI TOMEIIEHNS],
BBIBETPUBAHUE IIIBOB HA
r1youny 6omnee 40 MM

KoJstoHHEBI kene300eTOHHBIE

dusnueckun
[Ipu3Haku n3Hoca KonnuecTBenHas orieHka 0
u3Hoc, %

Tpelmunsl B paCTAHYTOM 30HE MO [Iupuna tpemuH 10 0,5 Mm.
BCEU BBICOTE KOJIOHHBI, IT0 Kpasm Br16ounb! riyOonHOM 0 — 40
KOHCOJIM Y KOJIOHHBI, OTKOJIBI U 70 5 MM He OoJiee 3 MTYyK Ha
BBIOOHHBI 1m2
Tpemunsl B paCTAHYTOM U CKATOU
30Hax, 10 MEPUMETPY OCHOBAHUS U
Ha YPOBHE KOHCOJIU, OTCJIOCHUE

[[IuprHa TpEMKH 10 2 MM.
3aIUTHOTO CJI0sl OETOHA.

HckpuBneHre KOJIOHHBI 70 41 - 60

Oronenue apMatypsl U HapyIIeHUE
€€ CLEIUIEHHs C OETOHOM, ITyOOKHe
CKOJBI O€TOHA B OCHOBAaHUH
KOJIOHHBI, HCKPUBIICHHE KOJIOHHBI

1/200 BBICOTHI




TpemuHsbl 110 BCEN BBICOTE KOJOHHBI
B pacCTAHYTOU 30HE, CKBO3HBIE
TPELIUHBI B OCHOBAHUU KOJIOHHBI,
Ha YPOBHE BEpXa KOHCOJIH,
OTCJIOGHHUE 3aLIUTHOTO CJI0sl OeTOHa
B PACTSIHYTOM 30HE IO BCEM BBICOTE
KOJIOHHBI, KOPPO3UsI U MECTAMHU
Pa3pbIBBI APMATYPHI, HCKPUBJIICHUE
KOJIOHHBI

[IIupuna TpemuH
oosee 2 MM

61 -80

MoHoNHUTHBIE ¥ COOPHBIE KEIE300€TOHHBIE OAIKU MTOKPBITUI U IEPEKPBITUI

Ou3nyecKui
[Tpu3naku u3Hoca KonuuecTtBeHHas oneHka 0
u3Hoc, %
. | Hupuna Tpemmx
OTtnenpHbIe TPEIIUHBI B PACTSIHYTOU o1 MM
30HE€, HE3HAYUTEIHHOE YBIAXKHEHUE A '
['myGuHa OTKOIOB 710 0-40
MeCTaMu, TOBEPXHOCTHBIE OTKOJIbI B
pacTSIHYTOM 30HE, TPOTUOBI 3 My, He bonee Tpex mTyK
vt > 1P Ha | M2
TpelmnnHbl pa3IuyHbIX HAIIPaBICHUN
cieabl yBIaXXKHEHUs] OETOHA
aTMOC(EpPHBIMU U arpeCCUBHBIMU
dep P [IuprHa TpEMUH 10 2 MM.
BOJIaMHU, OTCJIOCHHUE 3aIUTHOTO
. Koppo3zust apmatypsl
cliost 0€TOHa B pacTAHYTOM 30HeE, o 41 - 60
OTOJICHHE U KOPPO3US apMaTypbl Ho 10% cedenns,
PP PMATyPHL, ITporu6 nol/50 mponera
MEXaHUUYECKUE MTOBPEKICHUS U
rIIyOOKHE CKOJIbI O€TOHA Ha
0OJIBIIION TUIOIAIU, TPOTHO
TpemuHsbl 10 BCEN UIMHE U BBICOTE
0aJiku B cepeIMHe MPOJIeTa U B
PacTAHYTOU 30HE, [Iupuna TpemuH
CJI€/Ibl MOCTOSIHHOTO YBIIAXKHEHUS Bonee 2 mwm.
O0eToHa aTMOC(HEPHBIMU U Koppo3sus
arpecCUBHBIMU BOJAMH, apmatypsl 6osee 10% 61 - 80

OrOJICHHE U CUJIbHASL KOPPO3HS
apMarypbl, MECTaMHU Pa3pbIBbI
apMaTyphl,

KpYIHbIE BBIOOMHBI U CKOJIBI OETOHA
B C)KaTOH 30HE

CCUCHHUSI.
[Tporu6 6omnee 1/150
npoJieta

IIo MMOJIYYCHHBIM 3HAYCHUSAM HN3HOCA BCCX KOHCTPYKHI/Iﬁ N HNHXXCHCPHBIX

CHCTEM 00BEKTa BBIYUCIIACTCS 00NN (HU3NUECKUM M3HOC OOBEKTA.




10.

11.

12.

13.

14,
15.

Jluteparypa:

I'OCT 27751-2014 «Hap€XHOCTbh CTPOUTENBHBIX KOHCTPYKIINI U OCHOBAHUI.
I'OCT 31937-2011 «3pmanus u coopyxkeHus. llpaBuma oOcnemoBaHus u
MoHuTopunra.» (2014 ron).

CIT 13-102-2003 '"IlpaBmima 0OCHENOBAaHUS HECYIIUX CTPOUTEIHHBIX
KOHCTPYKIHH 3TaHUN U COOPYKEHHIT".

BCH 57-88 (p) "llomoxxeHus 1O TEXHHUYECKOMY OOCIEIOBAHUIO >KHIIBIX
3IaHun".

BCH 53-86 (p) "IIpaBuiia ouieHKu (hU3UYECKOr0 U3HOCA JKUIIBIX 3JaHUN".
CII170.1333.2012 "Hecymue u orpaxaaroniye KOHCTPYKIUA .

I'OCT 8829-94 «M3genust CTpOUTEIbHBIC JKEJIE300CTOHHBIC W OCTOHHBIC
3aBOJCKOTO M3rOTOBJICHUA. MeTOnbl HCIHBITAHUM HarpyxeHnueM. I[IpaBuna
OLICHKH MPOYHOCTH, )KECTKOCTU U TPEUTUHOCTOUKOCTH

Cedepo I'.I'. OOcnemoBanme 37aHUN W COOPY)KCHHM U OIEHKA WX
TexHudeckoro cocrosuus: y4deb6. Ilocodbme I'p.I'p. Cedepos, I'p. I'eopr.
Cedepos, JI.b. Jlemuenko. — PoctoB-Ha-Jlony: PI'CY, 2006. — 87 c.

benos A.M. O6GcnenoBanne U PEKOHCTPYKITUS KEIE300€TOHHBIX U KAMEHHBIX
KOHCTPYKIIMM JKCIUTYyaTUPYEMbIX 3JaHUN M COOpY)KEHHUi: yued. mocodue /
A.WN. begos, B.®. Canpsikun. — M.: U3n-so ACB, 1995. - 192 c.
OO6cnenoBanre 1 UCTIBITaHKE 37aHUI U coopykenuit / moxa pen. P.W. Pammmuna.
— M.: Beicut. mk., 2006. — 447 c.

Hcneiranne coopyxenuit. CrnpaBounoe nocobue / FO./. 3omotyxun [u np.];
nox pexd. FO.JI. 3onoryxuna. — MuHck: Beim. mik., 1992, — 272 c.
PexoMeHmanuu 1o OILIEHKE HAJEKHOCTH CTPOUTEIBHBIX KOHCTPYKIIUH TIO
BHenTHUM npusHakam / [IHUUnpom3nanuii. — M.: Ctpoituzaart, 1989. — 112 c.
Pexomenmanuu 1o 0O0CHEHOBaHUIO 3IaHUH U COOPYKCHHH, IMOBPEKIESHHBIX
noxkapom / HUMXB. — M.: Ctpoiiuznar, 1987. — 75 c.

I'OCT 18105—2010 beTonsl. ITpaBuia KOHTPOIS U OLIEHKH IPOYHOCTH
I'OCT 10180—90 beronsl. MeToabl omnpeaeaeHUs MPOYHOCTU IO

KOHTPOJIBHBIM 00pasiam



16

17.

18.
19.

20.
21,

22,

23.

24,

25.
26.

I'OCT 28570—90 beronsl. MeToasl onpenesieHus: MPOYHOCTA MO oOpasiam,
OTOOpaHHBIM U3 KOHCTPYKIIUMA

I'OCT 22690—88 betonsl. OrmnpeneneHne NPOYHOCTH MEXAHUYECKUMU
METO/IAMH HEPa3pyIIAOIIEr0 KOHTPOIS

I'OCT 17624—=87 beToHbl. Y IbTpa3ByKOBOW METOJ ONPEAECIECHUS TPOUHOCTH
PexoMenpanmii mo yCHJICHUIO KAMEHHBIX KOHCTPYKLIHN U COOPYXEHUH. — M.:
Crponuzpaar, 1984. — 35 c.

I'OCT 5802-86 PactBops! cTpouTenbable. MeTOIbI UCTIBITAHUN.

['OCT 8462 Marepuanbl CTeHOBbIE. MeTOAbl ONPENEICHHs MPEEIIOB
MPOYHOCTH TP CKATUU U U3TUOE.

CII-11-105-97 UuxeHEepHO-TEOIOTUUECKUE HM3BICKAHUS [IJISi CTPOUTEIHCTBA.
Yacte 1. O01mume npaBuia mpou3BOACTBA pabOT

['OCT 24846-2012 T'pyntsl. Metonbl u3Mepenus: aedopmMainuii OCHOBaHHUI
31aHUN U COOPYKEHUM.

I'OCT 16483.0-89 JIpeBecuna. O6mue tpeOoBaHUs K (HU3UKO-MEXaHUUECKUM
UCIIBITAHUSIM.

['OCT 1497-84 Metaiuibl. MeToabl UCTIBITAHUIN Ha PACTSIKEHUE.
['ocynapcTBeHHbI cMeTHBIM HOpMaTuB «CrnpaBoYyHMK Oa30BBIX LIEH Ha

oOMepHBIe paboThI U 00caeaoBanus 30aHui U coopyxenuit» (CBIUIT 81-02-25-

2001), r. Mocksa 2016 — 29 ctp.
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