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IIpakTuueckoe 3ansitue Nel

Tema:  Onpedenenue  wiupunvt  packpvlmus  mpeujun.
Onpeodenenue npounocmu 06emona yabmpa3zeyKoevlmM Memooom

1.1. OnpenesieHue MUPUHBI PACKPBITUS TPEUIUH

[Ipu oOcnenoBaHMK CTPOUTENBHBIX KOHCTPYKLMI HauOosee
OTBETCTBEHHBIM J3TallOM SIBJISIETCS HW3YYEHUE TPEIIUMH, BBISIBJICHUE
NPUYMH UX BO3HUKHOBEHUSI U JUHAMUKHU pa3BUTUs. OHH MOTYT OBITh
BbI3BaHbl CAMBIMH pa3HbIMHU TPUYMHAMU U HMETh pa3JIUYHbIC
nociueacTus [1,2].

Ilo cmenenu onacuocmu JJIsi HECYIIMX M OTpa)Aarollnx
KOHCTPYKIIUH TPEIIMHBI MOKHO Pa3eiIUTh Ha TPU TPYMIIHIL.

1. TpeuuHbl HEONacHbIE, YXYIIIAIOIINE TOJBKO KaY€CTBO JIUIEBOU
MOBEPXHOCTH.

2. OnacHble TPEILIMHBI, BBI3BIBAIONINE 3HAYUTEIBLHOE OCJIa0JeHue
CEYEHUM, UHTEHCUBHOCTh Pa3BUTHSI KOTOPBIX BO3PACTAET.

3. TpemwwmHbl  OPOMEKYTOUHOM  TPYIIbL,  YXYALIAIOIIUE
AKCIUTyaTallMOHHbIE  CBOMCTBA,  CHIDKAIOIIME  HAJEKHOCTH U
JIOJTOBEYHOCTh KOHCTPYKIIMI, OJHAKO €II€ HE CIOCOOCTBYIOIINE
MOJIHOMY Pa3pYyIIEHUIO 3JIEMEHTOB KOHCTPYKIIUH.

B meramnuyeckux  KOHCTPYKIMSIX TMOSIBICHUE TPEIIMH B
OOJBIIMHCTBE  CIIy4aeB OMNPENEISAETCS  SBJICHUSMH  YCTaJOCTHOIO
XapakTepa, YTO 4acTO HAOIIOJAeTCa B MOJKPAHOBBIX Oajkax M APYrux
KOHCTPYKIHUSIX,  TOJBEPKEHHBIX  MEPEMEHHBIM  JIMHAMUYECKUM

Harpy3KaMm.



Bo3HukHOBEHHE TpEeImIMH B JKEJIE300€TOHHBIX WM KaMEHHBIX
KOHCTPYKIIMSIX  OMpPEACNIeTCS  JIOKAJbHBIMH  TIepEHAIPSIKEHUSIMH,
yBI@KHEHHEM O€TOHAa M PACKJIMHMBAIOIIUM JACHCTBHUEM JibJa B MOpax
Marepuana,  KOpPpO3WEH  apMarypbl M JIEMCTBUEM  MHOIUX
TPYAHOIIPOTHOZUPYEMBIX (haKTOPOB.

Cnenyer pasnudaTh TPEUIMHBI, ITOSBIICHHE KOTOPBIX BBI3BAHO
HaIPSDKEHUSIMH, TTPOSIBUBIIIMMHUCS B KEJI€300CTOHHBIX KOHCTPYKITUSAX B
IpoIecCe M3TOTOBJICHUS, TPAHCIIOPTHPOBKM M MOHTa)Ka, M TPEIIUHBI,
0OYCJIOBJIICHHBIE JKCIUTyaTallMOHHBIMM Harpy3kaMd W BO3CHCTBHEM
OKPY’KaroIeh Cpe/pl.

B xene300eTOHHBIX KOHCTPYKIIUSX K TPEUIUHAM, MOSBUBIIAMCS 6
O009KCNIIYAMAYUOHHbIIL  Nepuod, OTHOCAT: YCaJO04HbIC TPEIIUHBI,
TPEIMIMHBI ~ OT  HaOyxaHWs  O€TOHA;  TPEIIWHBI,  BBI3BAHHBIC
HEPaBHOMEPHBIM  OXJIAKJCHHEM O€TOHA; TPCIIMHBI, BbI3BAaHHBIC
3HAYMTEIIPHBIM THIPATAlIMOHHBIM HArpeBOM IIpU TBEPACHHH OCTOHA B
MaCCHBHBIX KOHCTPYKIIHSX; TEXHOJIOTHYECKHE TPEIIUHBI,
oOpa3yroiuecss B COOPHBIX KeJIe300€TOHHBIX AJIEMEHTaxX B IIpoIecce
U3TOTOBJICHUS, TPAHCIIOPTUPOBKU U MOHTaXka.

TpemuHbl, TOSBUBIINECS B  OKCAIYAMAYUOHHBIU — Nepuoo,
pazoensaomcs  Ha  credyiowjue 6uobl: TPEUIUHBI, BO3HHUKIINE B
pesyiabTaTe  TeMIepaTypHbIX  aedopManuii  HW3-3a  HapyUIEHUU
TpeOOBaHUN YCTPOICTBAa TEMIIEPATypHBIX IIBOB WJIM HEMPABUIHLHOCTH
pacyeTa CTaTUYECKU HEONMPEACIMMOM CHUCTEMBbl Ha TeMIepaTypHbIe
BO3JICUCTBUS; TPEUIMHBI, 00pa3yIOIIUeECs MPYU HEPABHOMEPHBIX OCaJKax

IPYHTOB  OCHOBAHHUS;  TPEUIUHBI,  OOYCIOBJIEHHBIE  CHJIOBBIMH



BO3JICCTBUSIMHM, TPEBBIAIOIIUMHA  CIIOCOOHOCTh  K€JI€300€TOHHBIX
3JIEMEHTOB BOCIIPUHUMATH PACTATUBAIOIINAE HAMIPSIKECHHUS.

I[Ipy HanmMuuM TpPEMIMH HAa HECYIIMX KOHCTPYKIMSAX 3JaHUN H
COOPYKECHUI HE00XO0AUMO OpPraHu30BaTh CUCTEMAaTUYECKOE
HaOJIOJICHUE 3a HUX COCTOSIHUEM U BO3MOXKHBIM Pa3BUTHUEM IS
BBIBJICHUS XapakTepa jAedopMaivii KOHCTPYKUIMH W CTENEHH UX
OMACHOCTH I NAJIbHEHIIEH SKCILTyaTaluH.

TpemuHbl  BBISBJISIOTCA  MYyTEM  OCMOTpa  ITOBEPXHOCTEU
KOHCTPYKIIMM, a TAK)KE BHIOOPOUYHOTO CHATHS C KOHCTPYKIMM 3aIlIMTHBIX
WY OTIEJIOYHBIX MOKpBITUM. [Ipr 3TOM oOmnpenesnstor: MOJ0KEHHUE,
dbopMy, HampaBJeHUE, PACOPOCTPAHEHUE MO JJIMHE, IIUPUHY
PACKPBITHS, TNIYyOUHY, TUHAMUKY Pa3BUTHSL.

Ha kaxmol TpemuyHe YCTaHABIMBAKOT MasK, KOTOPBIM IIpU
Pa3BUTHM TPEIIMHBI pa3pbiBacTcsd. Mask yCTaHABIMBAIOT B MECTE
HaMOOJIBIIIETO PA3BUTHS TPEILIUHBI.

[Ipn HaOMIOAEHUSX 3a pa3BUTUEM TPEUIMH MO JJIMHE KOHIIBI
TPEIIMH BO BpeMs KaXJAOro OCMOTpa (PUKCUPYIOTCS MONEpPEYHBIMU
IITPUXaMH, HAHECEHHBIMM KPACKOM WM OCTPbIM HMHCTPYMEHTOM Ha
MIOBEPXHOCTA KOHCTPYKLMUHU. PAIOM € KaXKIbIM LITPUXOM ITPOCTABIIAOT
JaTy OCMOTpa.

PacnonioskeHue TpeniuH CXeMaTUYHO HAHOCAT Ha YEPTEKU OOIIEro
BUJA DPA3BEPTKU CTEH 3JaHUsA, OTMEYas HOMEpa W JaTy YCTaHOBKHU
MasgkoB. Ha KaXXayro TpelMHY COCTaBISIOT TpaduK €€ pa3BUTHUS U
PACKpPBITHSL.

TpemnHbl U1 Masku B COOTBETCTBUU C TpauKOM HAOIIOJEHUS

IMCPUOANYCCKH OCMATPUBAXOTCA, n I10 pe3yjibTaTaM OCMOTpa



COCTaBJISIETCA aKT, B KOTOPOM YKa3bIBAIOTCS: JaTa OCMOTpPa, YEPTEXK C
PAacCoJIOKEHHUEM TPEIIUH M MasKOB, CBEJICHUS O COCTOSIHUHU TPEIIUH U
MasikoB, CBEJCHUA 00 OTCYTCTBHUU WJIM TOSIBICHUM HOBBIX TPEIIUH U
yCTAHOBKA Ha HUX MAsKOB.

[IIupuHy pacKpbITUSI TPEIIMH OOBIYHO OMPEACISIOT C MOMOIIBIO
mukpockorna MIIb-2 ¢ nenoun nenenus 0,02 MM, peiesioM U3MEpEHUS
6,5 MM 1 mukpockona MUP-2 ¢ nmpenenamu uzmepennit ot 0,015 no 0,6
MM, a TaK>Ke JyMbl C MacIITaOHBIM JiefeHueM (1ynbl bpunems) (puc. 1)
WU JIPyTUX OPUOOPOB U MHCTPYMEHTOB, 0OECIEYMBAIOIIUX TOYHOCTH
n3Mepenui He Hwke 0,1 mm.

['myOuHy  TpemuH  yCTaHaBJIMBAIOT, MPUMEHSSI UIVIBI U
MPOBOJIOYHBIE IIYTIbI, @ TAKXKE MPU MTOMOIIHU YIbTPa3BYKOBBIX TPUOOPOB
tuna YKBb-1M, 6eron-3M, VYK-10IT u gap. Cxema omnpeneneHus

[IIyOUHBI TPEIIUH YIbTPa3ByKOBBIMU METO/IAMU yKa3aHa Ha puc. 2.
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Puc. 1. ITpuGops! ajis usmMepeHus pacKpbITUS TPEITUH

a - orcueTHbI Mukpockon MIIB-2, 6 - u3mepeHue MUPUHbI PACKPBITHS
TPELIMHBI JIYNOM: / - TpelmuHa; 2 - AEJIEHUE IIKAJIbI JIYIIbl; 6 — IIYIT

Puc. 2. Onpenenenue riayOUHbI TPEUIMH B KOHCTPYKIIUU

| - u3nyyarens; 2 - IPUEMHHUK

[Ipy mpuMeHEHWHU YIbTPAa3BYKOBOTO METO/AA TIyOWMHA TPEIIUHBI
yCTaHABJIMBAETCS MO M3MEHEHHMIO BPEMEHU MPOXOXKICHUS MUMITYJIbCOB,
KaK TMpPHU CKBO3HOM IPO3BYYHMBAHUU, TaK W METOJOM MPOAOJILHOIO
npoPUIMPOBAHUS TPU YCJIOBHUH, YTO IJIOCKOCTh TPEIIMHOOOPA30BaAHUS
NepHeHIUKYIsIpHA  JIMHUM  TPO3ByuMBaHus. [JyOMHA  TpeUIuHBI
ONPEAEISIETCA U3 COOTHOIIEHUM:

4
=z Ve (1)
E
Vzga ) (2)
rae h - TmyOouHa TpemuHsl (cM. puc. 1);
V - CKOpOCTh pacmhpocTpaHEHUs YJIbTpa3BykKa Ha ydacTke 0e3

TPEIIrH, MK/C;
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t., t, - BpEMs IPOXOXKICHUS YIbTPAa3BYKa HA y4acTKe 0€3 TPEIIUHBI
Y C TPEUIMHOM, C;

a - 6aza u3MepeHust 11 000UX YIaCTKOB, CM.

BaxxHbIM CpefcTBOM B OlLIEHKE JAedopMaliuyd U pa3BUTHS TPEIIUH
SBJISIFOTCSA MasikKi: OHU MO3BOJIAIOT YCTAHOBUTh KAUECTBEHHYIO KapTHUHY
nedopMaluy U UX BEJIMUYUHY.

Masik npeactaBisieT co0oil mnactTuHky JiauHor 200-250 MM,
mupudont 40-50 mm, BeicoTOM 6-10 M, W3 rumnca WiIM UEMEHTHO-
MEeCYaHOT0 pacTBOpa, HAJIOXKEHHYIO TOMNEPEK TPEUIMHbI, WJIH JBE
CTEKJISTHHBIC WJIM METaJUIMYECKUe TJIACTUHKU, C 3aKPEIJICHHBIM OIHUM
KOHIIOM KaXKJiasg II0 pa3Hble CTOPOHBI TPEUIUHBI, WM PHIYAKHYIO
cuctemy. Pa3pblB Masika WM CMENIEHHWE TUIACTUHOK IO OTHOIICHHIO
JIPYT K APYTY CBUJETEIIHCTBYIOT O Pa3BUTUH JieopMaliuid.

Masik yCTaHaBJIMBAIOT HAa OCHOBHOW MaTepual CTE€HBI, yIaJuB
MPEIBAPUTEIILHO C €€ TNOBEPXHOCTH IITYKaTypKy. PexkomeHmyercs
pa3Meniath Masku TakKe B IMPEIBApPUTEILHO BBIPYOJICHHBIX IHITpadax
(0cOOEHHO TPU MX YCTAaHOBKE HA TOPHU3OHTAIBHYIO WJIM HAKJIOHHYIO
MOBEPXHOCTh). B 3TOM cilydae mTpaObl 3amOJIHSIIOTCS THUIICOBBIM HIIH
IIEMEHTHO-IIECYAHBIM PACTBOPOM.

OcMOTp MAasikoB NPOM3BOJAUTCS 4Yepe3 HEACT0 MOocie HX
YCTAHOBJICHMS, a 3areM OJuH pa3 B Mecdal. [Ipy HMHTEHCMBHOM
TPEIIMHOOOpa30BaHNU 00s3aTeIeH €KEeTHEBHBIM KOHTPOJb.

[llupuHa pacKpeITUS TPEIIMH B  Mpollecce  HAOIIOICHHS
U3MEpSIETCSl MOpu  HOMOIIM  IIECJIEMEPOB WM  TPEUIMHOMEPOB.

KoHcTpykius mienemepa Wik TperuHOMEpa MOXKET ObITh pa3IMYHON B



3aBUCUMOCTH OT IIIMPUHBI TPEIIMHBI WU IIBA MEXY SJIEMEHTAMU, BUAIA
Y YCJIOBUM DKCIUTYaTallui KOHCTPYKIIUM.

Ha puc. 3-8 npuBeneHbl KOHCTPYKTHUBHBIE CXEMBI Pa3JIMYHBIX
TUMOB MasikOB U IIEJIEMEPOB.

Hawubosiee mpocToe perieHre uMeeT IJIaCTUHYATBIA MasiK (CM. pHUC.
3). OH coctoUT U3 JBYX METAUIMYECKUX, CTEKJSIHHBIX WJIU
IJICKCUTJIACOBBIX TUIACTUHOK, WMEIOIIUX PHUCKU M YKPEIUJICHHBIX HA
pacTBOpE Tak, YTOOBI MPHU PACKPHITUU TPEIIVHBI TJIACTUHKU CKOJIB3WIH
onHa mo jpyrou. Kpasi miaacTUHOK JOJDKHBI OBITh MapajiieidbHbl IPYT
npyry. Ilocne npukpenieHus MIAaCTUHOK K KOHCTPYKIIMA OTMEYAIOT Ha
HUX HOMEp W JaTy yCTaHOBKM Masika. [lo 3amepam paccTosiHusS MExXIy
PUCKAMU ONPENICIISIIOT BEIMYMHY PACKPBITHS TPEUIUHBI.

[lenemep xoncTpykiuu JlenI UIAEITA (cMm. puc. 4) cocTouT u3
IBYX JIATYHHBIX IUIACTUH, OJHA U3 KOTOPBIX PACHOJIOAKEHA B CIIELIUATBHO
BBITOUEHHOM Ta3y BTOpPOM miacTuHbl. Ha 00enx miacTuHax HUMETCs
IKaJlbl ¢ MWUIMMETPOBBIMHM JENCHUsIMH, TpudyeM Ha I[[-00pazHoit
IJIACTUHE CAENaHa NPOpe3b ISl YTCHUS JEJICHUM LIKAJIbl HA BHYTPEHHEN
(BTOpOH) TIIIaCTUHE.

[InacTuHbl KpensTCs K W30THYTHIM IITHIPSM, CBOOOJIHBIE KOHIIBI
KOTOPBIX 3aJIeJbIBalOTCS B OeTOH. ONMCaHHBIN IIeJIeMep IO03BOJIACT
ONPEIEIIUTh BEIUYMHY PA3BUTH TPEIIUH 10 TPEM HAIPABIICHUSAM.

Masik xkoHcTpykuuu ®.A. benskoBa B 0011eM BHUAE H300pakeH
Hapuc. 5. OH cOCTOUT U3 JBYX MPAMOYIOJIbHBIX THUIICOBBIX HIIH
anedacTpoBbIX MIUTOK pazmepoM 10060 MM u Tomumuon 15-20 mm. B
KQXJIO0M W3 IUIMTOK HAa BEPTUKAIBHOM W TOPU30HTAJIBHOM TPaHsIX

3dKpPCIUICHBI IIATh MCTAJUIMYCCKHUX IMNHJICK C OCTPbIM KOHIOM,
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BBICTYMAaOMMM Ha 1-2 mm. s HaOmroAeHHs 3a pa3BUTHEM TPEIIMHBI
JIBE€ TAKUE IJIMTKHU KPEIAT Ha TUIICOBOM WJIH ane0acTpOBOM PacTBOPE IO
00€ CTOPOHBI TPEHIMHBI, YTOOBI IIMUIBKH OBUIM PACIOJIOKEHBI Ha
OPSIMBIX, MAPAJUIENBHBIX JIPYr Apyry: 4ToObl mmuibku 1, 2, 3, 4 (cm
puc. 5) Ha BEPTUKAJIBHOM IUIOCKOCTH PACIOJOXUIUCh Ha OJHOMU
NpAMOM, a 4eThIpe Ipyrux - 5,6,7,8 Ha apyrou npsamou. Ilpupaimienue
TPELIMHBI U3MEPAIOT 110 U3MEHEHUIO MOJIOKEHUS IuiieK. st 3Toro
MINUIbKaM TMEPUOJUYECKH MPUKIAABIBAIOT YHUCTBIM JIMCT Oymaru,
HAKJICCHHBIM Ha (aHepy, U MOCJE JIErKOrO HaJIaBIMBAHUS HU3MEPSIOT
pPacCTOSIHUSL MEXAY MPOKOJaMHu IO TMonepeyHoMmy Maciutady. Masku
koHCTpykunn O. A. bensgkoBa MNO3BOJSAIOT ONPEACIHUTh B3aWMHOE

CMCHICHUC CTOPOH TPCIINH B TPCX HAIIPABJICHUAX.

Puc. 3. IlmacTuHYaThIi Masik U3 IBYX OKPAIICHHBIX IUIACTUHOK

1 - mnacTUHKa, OKpalieHHas B O€JbIi 1IBET; 2 - MJIACTUHKA, OKpaIllcHHAs B
KPACHBIH 1IBET; 3 - TUIICOBBIC IUIUTKU; 4 — TPEIIMHA
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Puc. 4. lllenemep konctpykumu Jlenl MIEITA

1 - cko0a; 2 - u3MepuTenbHas mKana; 3 - TpelluHa; 4 - 3aueKaHKa
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Puc. 5. Mask koHctpykiuu @.A. bensikosa

[Ilenemep, y KOTOPOro CYETHBIM MEXaHU3MOM CIIY>)KUT MECCypa,
CXEMAaTUYECKH MOKa3aH Ha puc. 6. JlaHHBIE M3MEPEHHM MO MECCYype
YBA3BIBAIOTCS C TEMIIEpATypoll BO31yXa, Ha KOTOPYIO BBOIUTCS
COOTBETCTBYIOIIAs] TONPaBKa; OKOHYATEIIbHYIO BEJIMYUHY OTCUETA S,
MM, ONIPEACIIAIOT 10 hopmyIie

S=F-klt, 3)

rae F - OTCUeT MO MECCYPE, MM;

k- xosdduuueHT JUHEHHOrO paclIMpeHus MeTajlia Iieda
MECCYPBHI;

f - TEMIIEpaTypa BO3AyXa B MOMEHT OTCYETa; [ - JyMHA IUIeya

MECCYPbI, MM.

12
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Puc. 6. lllenemep ¢ meccypoii

1 - meccypa; 2 — TpeniuHa

[lenemep myist AIUTENbHBIX HaOMOJAeHUN ( pUC. 7) COCTOUT W3
JIBYX MapoK, KaxJas W3 KOTOPBIX NPEACTaBIsSCT COOOM MWIMHADP W3
HEKOPPOJAMPYIOIIECT0 METalljia C MOJIYIIapOBOM TOJOBKOM, YKPEIUICHHOM
Ha KBaJpaTHOM (UIaHIe U3 JUCTOBOM cTanu. J{ims 3akperuieHus Qianma
B O€TOHEe K HEMY INpHUBapUBaeTcs aHKepHas ckoba. Ilapa Takux Mapok
yCTaHABIIMBACTCS MO 00€ CTOPOHBI TPEIIWHBLI. 3MepeHne paccTOSHUS
MEXIy MapKaMd BO BpeMs KaXIOr0 OCMOTpa IPOU3BOJHUTCS
IMTAHTCHIIUPKYJIEM JBaXAbl: B O00XBaT IIWJIMHAPOB M B 00XBaT
MOJTYIIAPOBBIX TOJOBOK C YIOPOM HOXEK MITAHTEHIUPKYJS B TOPIIBI

UJIUHPOB.

Puc. 7. llleneMep st AIUTEIbHBIX HAOTIOACHUN
1 - mapka; 2 - pmaner; 3 - aHKepHAsI TIATA
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OJHO3HAYHOCTh M3MEHEHUN PACCTOSHUN MO 00€HM H3MEPECHUSIM
MEXAY LUHUKIAMU YKaXE€T Ha OTCYTCTBUE OIIMOOK IMpU MPOU3BOJICTBE
3aMEPOB.

[lenemep nnsa uzMepenus: aedopMaiii MUPOKUX MIBOB (pHC. 8)
COCTOMT M3 JBYX OTpe3koB yroikoBoro xenesa (100x100x100 mm),
NPUKPEIUVICHHBIX K OOEMM CTOpOHAaM IIIBa MPU IOMOIIM aHKEPHBIX
0onToB. K KOHIIaM yroiakoB MPUKPEIUIAIOTCSA ABE (PaCOHHBIE MIACTUHKU
u3 Hekoppoaupyrouero merama. [Ipu nepopmanmsax mBa IMIaCTUHKU
CKOJIB3AT OJiHa 1o Apyroi. Jlebopmamuio 1mBa ONpEASIsiOT Kak
Pa3HOCTh PACCTOSIHUI MEXKIY BEPTUKAIbHBIMU MJIOCKOCTSIMU TUIACTHHOK

B OTJIEJIbHBIX LIUKJIAX U3MEPEHUN.
i2g

Puc. 8. llleneMep miist u3MepeHUs MMUPOKUX TPEIIUH U IIBOB

Hns  naOmopgeHuM 3a TpelmMHaMM W OCaJKaMH B CTEHax
MPUMEHSIOT CTPEIOYHO-PhIYaKHOE YCTPOMCTBO (puc.9), cocrosiiee U3
JNEPEBSIHHOW WJIM METAJUINYECKON cTpenku mHou 0,7-1 M, mIapHUpOB 1
MepHOU mKaibl. [IlapHUpBI, 3aKpeIUISIOIIME CTPEIKY Ha CTEHE,
PaCIIONIOKEHBI TI0 00€ CTOPOHBI OT TpemuHbl. JIMHA OCTaNbHOM
CBOOOMHOW wyacTu cTpenkd B 10 pa3 Oombliie pacCTOSHUS MEXIY

YKa3aHHBIMU IIAPHUPHBIMU KPETUICHUSIMU.

14


http://files.stroyinf.ru/Data1/5/5295/#i1423372
http://files.stroyinf.ru/Data1/5/5295/#i1437296

Puc. 9. CtpenouHblii peluakHbINA TPUOOP IJIs ONIPEIACTICHUS

VHTEHCUBHOCTU HEPABHOMEPHOU OCAJIKA CTCHBI
a — TOJIOXKEHHE TPUOOopa A0 OCATKU CTEHBI; O — MOJI0KEHHUE MPUOOopa mocie
OCaJIKM CTE€HbI; | — TpelllnHa; 2 — yKa3aTesbHas CTpeska; 3 — apHUpHOe
KpEIUIeHHE CTPEJIKU Ha CTEHE; 4 — MepHas IIKaia

Takum 00pa3oM, BEPTUKAIBHOMY CMENICHUIO OJHOTO IIapHHUpA
OTHOCHUTEIIBHO JPYroro cooTBeTcTByeT B 10 pa3 Oosiblliee CMEIICHUE
BBEPX WJIM BHU3 KOHIA CTPEIKHU HAJ MEPHOU IIKAJION (METajlIn4eCcKou
WIN JEPEBSIHHON peiikoi). B 3THX ycloBUAX BEIMYMHA OCAJ0K MO 00€
CTOPOHBI TPEUIMHBI B 1 MM COOTBETCTBYET CMEIICHUIO KOHIIA CTPEIKH
Ha 10 mMm. Ilpu ycraHoBke mnpubopa Ha cTeHE CBOOOJHBIN KOHEI
CTPEJIKY IMOMENAETCS HAJ HYJIEBBIM JICJIEHUEM MEPHOM HIKAJIbI.

B xypHane HaOmoaeHui GUKCUPYIOTCS: HOMEP U J1aTa yCTaHOBKH
Maska WJIM LIeJIeMeEpPa, MECTO M CXeMa MX PaCHOJIOKEHUS,
NEepBOHAYAIbHAS IIIUPUHA TPEIIUHBI, K3BMEHEHHUE CO BPEMEHEM JJIMHBI U
[JyOUHBI TPEIIUHBI.

[To naHHBIM U3MEPEHUMN CTPOAT TpauK XOAa PACKPHITHUS TPEIIUH

(puc. 10.).
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Puc. 10. I'paduk xo1a pacKpbITUSI TPELIMH

B ciywyae nedbopmanuu Maska psSgoM C HUM YCTaHABJIMBAETCS
HOBBIM, KOTOPOMY IIPUCBAMBAETCS TOT >K€ HOMEP, HO C HHJIEKCOM.
Masiku, Ha KOTOPBIX MOSBUJINCH TPEIIUHBI, HE YIAJISIOT 10 OKOHYAHUS
HaOJI0ICHU .

Ecnu B Teuenue 30 cyToK M3MEHEHHE pa3MepPOB TPEIIUH HE OyaeT
(bUKCUPOBAHO, UX PA3BUTHE MOXKHO CUYWTATh 3aKOHYEHHBIM, MAasKH

MOXHO CHATb U TPCIIWHBI 3aACJIAThb.

1.2. Omnpegesenne NPOYHOCTH O€TOHA YJIbTPA3BYKOBBIM
MeTO0M

YapTpa3ByKOBOM WMMMYJbCHBIM METOJ (Jajee - YJIbTPa3ByKOBOW
METO/1) MPUMEHSIOT JIJIsi ONpEACIICHHUs] TPOYHOCTH OeToHa KiaccoB B7,5-

B40 B cootBercTBuu ¢ 'OCT 17624-87 [3].
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VYabTpa3ByKOBON METO MPUMEHSIOT ISl ONPEICTCHUS] MPOYHOCTH
OeTOHa B YCTAaHOBJICHHOM MPOEKTHOW JOKYMEHTAlMEH TPOMEKYTOUHOM
(He MeHee 7 CyT.) U MPOEKTHOM (OOBIYHO 28 CYTOK) BO3pacTe, a TakkKe
MIPU SKCIIEPTHOM KOHTPOIJIE.

MeTtol OCHOBaH Ha CBSI3U MEXKJIY CKOPOCTBIO PacClpOCTPaHECHUS
yJIbTPa3BYKOBBIX KOJICOAHUN B OETOHE U €r0 MPOYHOCTHIO.

VYabTpa3ByKOBbIE H3MEPEHUSI B OETOHE MPOBOMAAT CIOCOOaMU
CKBO3HOT'O WJIM MOBEPXHOCTHOTO Mpo3ByunuBanus. [I[poyHocTs OeToHa B
KOHCTPYKIIUSIX OIPEICTISIOT MO JKCHEPUMEHTANIBHO YCTAaHOBJIECHHBIM
IrpagyupOBOYHBIM 3aBUCUMOCTSIM.

[IpoyHocTs OeTOHA ONpENEsAIOT HAa y4acTKaxX KOHCTPYKIMM, HE
UMEIONIUX BUJMMBIX TOBPEXKJICHUN (OTCIOEHUS 3allUTHOTO CJIOA,
TPEIINH, KaBEPH U JIp.).

Cpeocmea koumpois

VY abTpa3ByKOBbIE U3MEPEHUS MPOBOJST npudopamu,
OpeAHa3HAYCHHBIMU 11  M3MEPEHUS] BPEMEHHU PACHPOCTPAHCHUS
ynbTpa3Byka B  Oerone. Ilpemen  nmomyckaemoil — aOCONIOTHOM
MOTPEIIHOCTH M3MEPEHHSI BPEMEHU PACHPOCTPAHEHUS YJIbTPAa3ByKa Ha
CTaHJAPTHBIX 00pa3lax, BXOMA[IIUX B KOMIUIEKT MpUOOpa, HE JOJKEH
PEBBIIIATH 3HAYCHUS

A =+(0,017+0,1), (4)

TJI€ t - BpEMsI paCIIPOCTPAHEHHUSI YIIbTPa3ByKa, MKC.

[Ipu mMOBEpXHOCTHOM MPO3BYUYUBAHUU pa3mep 0a3bl HOHKEH OBITH
He meHee 120 mm u He 6omee 200 M.

Mexnay 6eToHOM W paboYuMU TOBEPXHOCTSIMHU YIbTPa3BYKOBBIX

mpeoOpa3oBaTeNe JODKEH ObITh oOecreueH HaIeKHBIM aKyCTHUECKUM
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KOHTAKT 3a CYeT MPUMEHEHHS NEPEXOIHBIX YCTPOUCTB WU MPOKIAIOK,
00eCcTIeYnBaIOIINX CYXOH CIMOCOO aKyCTUYECKOrO KOHTAKTa, WA MpU
npeoOpa3oBaTeNsiX M C IUIOCKOM pabodeil MOBEPXHOCTBIO, 3a CYET
NPUMEHECHHMS  BS3KMX  KOHTAKTHBIX  MaTrepuayioB  (IJIACTHIIMH,
TEXHUUYECKUMN Ba3eIUH U JIp.).

Cnoco0 KOHTaKkTa JOJDKEH OBbITh OJMHAKOBBIM MPU KOHTPOJIE
OeroHa B KOHCTPYKIIMM W  yCTAaHOBJICHUW  TI'PagydpOBOUYHOM
3aBUCHUMOCTH.

[IpuMeHeHNE YIbTPA3BYKOBBIX IPHUOOPOB, TPaTyUPOBAHHBIX B
CAMHUIIAX TPOYHOCTH O€TOHA Il HEMOCPEJACTBEHHOTO OIPEIeSICHUS
MPOYHOCTH OETOHA, HE IOMYCKAETCSl.

ITokazanus d>TUX NOPUOOPOB CJIEAYET paccMaTpUBaTh Kak
KOCBEHHBIM TIOKa3aTeldb MPOYHOCTH OE€TOHA M UCIOIb30BATh IPH
KOHTpPOJIE TaK €, KaK M CKOPOCTb WIJIM BpPEMsS PACIpPOCTPAHCHMUS
yIIbTPa3ByKa, WU K€ KOPPEKTUPOBATH ITU MOKA3aHUS.

lloocomoexa ucnvimanus

[loaroToBKa WCHOBITAHUS BKJIOYAET MPOBEPKY MCIOJIb3YyEMbIX
npuOOpPOB B COOTBETCTBUM C MHCTPYKIMSMHM IO OHKCIUTyaTallUM U
YCTAaHOBKY T'pPaayHMpPOBOYHBIX 3aBUCUMOCTEd B COOTBETCTBUU C
BBIOpPAHHBIM CIIOCOOOM MPO3By4YHBaHUs. [ payupoBoUHasi 3aBUCUMOCTD
JIOJI’KHA CBSI3bIBATH KOCBEHHBIM 1MOKAa3aTelb ¢ MPOYHOCTHIO OETOHA.

JI71s1 KOHTPOJISI TPOYHOCTH O€TOHA MOHOJUTHBIX KOHCTPYKIIMH TIPU
MOBEPXHOCTHOM  MPO3BYYMBAHUU  TPaIyHMpOBOYHAS  3aBUCUMOCTH
YCTaHABJIMBAETCS HA OCHOBAHWM JIaHHBIX MApaAJJICIbHBIX HUCIBITAaHUN
OJTHMX M T€X K€ YYaCTKOB KOHCTPYKIMH YJIbTPa3BYKOBBIM METOIOM U

MeTOJIoM OTpbiBa co ckaibiBaHueM 1o 'OCT 22690 wuiau mo maHHBIM
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YIABTPA3BYKOBBIX HWCIBITAHUN YYaCTKOB KOHCTPYKUMH W WCHBITAHUU
00pa31I0B-KEPHOB, BBIPE3AHHBIX M3 TEX K€ YYACTKOB KOHCTPYKIUHN U
ucnbITaHHBIX B cooTBeTCTBUU ¢ ['OCT 28570.

JInsi KOHTpOJsE TPOYHOCTH O€ToHAa COOPHBIX M MOHOJIUTHBIX
KOHCTPYKIIMA TIPU  CKBO3HOM MPO3BYYMBAHUU TI'PATYUPOBOUYHYIO
3aBUCUMOCTb  YCTAHABJIMBAIOT MO pe3yJbTaTaM YJIbTPa3BYKOBBIX
U3MEPEHUN B OCTOHHBIX 00pa3lax-Kybax M MEXaHWYECKUX HMCIBITAHUM
TeX ke 00pasIoB.

['pagyupoBOUYHBIE 3aBUCUMOCTH CTPOST IS KaXJOro BHJA
HOpPMHUpYEMON TMpoyHOCTH OeToHa. Ilpu 3TOM Juana3zoH 3HAYEHUM
OpOYHOCTH  OeToHa  HE  JIOJDKEH  TpeBbINIaTh  3HAYCHMHM,
COOTBETCTBYIOIIMX TPEM COCEAHUM KjaccaMm. B OTAENbHBIX Ciydasx,
COTJIACOBAHHBIX C pa3padOTUYMKaMU CTaHApTa, JOMYCKAETCs TUaIa3oH,
COOTBETCTBYIOIIUIN YETBIPEM COCEAHUM KJIAaCCaM.

IIpy mocTpoeHWH TPAaAYHPOBOYHOW 3aBUCHMOCTH 110 JaHHBIM
NapajuieibHbIX WCOBITAHUNA YIBTPa3BYKOBBIM METOJIOM W METOJOM
OTpPbIBA CO CKaJIbIBAHMEM WJIM HCIBITAHUM OOpa3loB, BBHIPE3aHHBIX W3
KOHCTPYKIMI, Ha MOJICKAINIUX HUCIBITAHUIO KOHCTPYKIUSAX WA HX
30HaX MPEABAPUTEIIBHO NPOBOAAT YJIBTPA3BYKOBBIE HM3MEPEHUS U
ONPEAEIISIIOT YYACTKA C MUHUMAJIbHBIM U MaKCUMaJIbHbIM KOCBEHHBIMH
nokKaszaTelsiMUd. 3aTeM BbIOMpalOT HEe MeHee |2 y4acTKOB, BKJItOUas
Y4aCTKH, B KOTOPBIX BEJIMYMHA KOCBEHHOI'O IMOKAa3aTENsl MAaKCHMAJIbHA,
MUHUMAJIbHA U1 UMEET MPOMEKYTOUYHbBIEC 3HAYCHHSI.

[locne wucnbpITaHUs YIBTPA3BYKOBBIM METOJIOM 3TH Y4acCTKHU
UCITIBITBIBAIOT METOJOM OTPbhIBA CO CKAJBIBAHUEM WJIM OTOUPAIOT U3 HUX

o6pasu1>1 JAJ UCTIBITAHUS IO ITPECCOM.
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Bo3pacT 0eTOHa B OTAENIBHBIX YYACTKaX HE JIOJDKEH OTINYAThCS
0onee uem Ha 25% cpenHero Bo3pacta OETOHA MOJJIEKAIIEH KOHTPOJIIIO
30Hbl KOHCTPYKIIMM WJIH Tpynnbl KOHCTpyKuMil. HcknroueHue
COCTaBJISIET IMOCTPOEHUE T'PATYUPOBOYHOU 3aBUCUMOCTH KOHCTPYKIUM,
BO3pAacT KOTOPBIX MPEBBIIIAET JBa Mecsla. B 3ToM ciiydae paznuyue B
BO3pAacTe OTACIbHBIX YUACTKOB HE PErJIAMEHTUPYETCH.

Ha kaxgom ydactke marHuTHeiM mipuoopom (M3C-10H, UITA-
MT4.01, «llouck» wunau 1p.) OmpeAessitoT IOJOXKEHUE apMmaTypbl, a
3aTeM YJIbTPa3BYKOBBIM MPUOOPOM MPOBOASAT HE MEHEE IBYX U3MEPEHUI
KOCBEHHOTO TMoOKa3arend. M3MepeHuss NpoBOJSAT B JIBYX B3aUMHO
NePNEHIUKYISPHBIX HampaiieHusX. [Ipo3BydunBaHue MPOU3BOIAT MO
yraoM mpuMepHO 45° K HampaBlICHHIO apMaTypbl, MapauiebHO WIU
NepreHauKyIsipHo  eu. [lpy npo3ByuMBaHMM B  HaNpaBJICHUH,
napajuleIbHOM apMarType, JUHUAKO MTPO3BYUYHUBAHHS PACIONAratoT MEXIY

apMaTypHbIMU CTepkHsIMHU (puc. 11).

Puc. 11. Cxema ucnbiTaHusi yIbTPa3ByKOBbIM METOAOM

1 - monokeHue mpubopa MPH UCTIBITAHUH; 2 - PACTIONIOKEHUE apMaTyPhl
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OTKJIOHEHHE OTAENbHBIX PE3YyJIbTATOB H3MEPEHUN CKOPOCTHU
(BpeMEHM) pacHnpoCTpaHEHUsI YJIbTPa3ByKa Ha KaXKJIOM YYacTKe OT
CpeaHero apu(MEeTHUYECKOrO 3HAYEHUS PE3YJIbTaTOB M3MEPEHUHN JIs
JAHHOTO y4acTKa HE JOJDKHO MpeBblaTh 2%. Pe3ynbTaTel n3mMepeHu,
HE YJOBJICTBOPAIOUIME JTOMY YCJIOBHUIO, HE YUHMTBIBAIOTCS TIPH
BBIYMCIICHUM  CPEAHEro  apu(pMETHUYECKOro 3HAUYCHUS CKOPOCTH
(BpeMeHH) pacupOoCTpaHEHHUs YAbTPa3ByKa JjIsl JAHHOTO y4acTKa.

['pagyupoBOUYHYIO 3aBUCHUMOCTh YCTAHABJIMBAIOT, IPUHHUMAs 3a
€IMHUYHOE 3HAUCHUE CpE/IHEEC 3HAUYEHUE KOCBEHHBIX IMOKa3aTelied B
y4acTKE U MPOYHOCTh OETOHA Y4aCTKa, OMPEAEICHHYI0 METOJIOM OTpPbIBa
CO CKaJIbIBAHUEM WJIM UCTIBITAHUEM OTOOPaHHBIX 00Pa3IOB.

I[Ipy HEOOXOAMMOCTH TMPOBEACHUS HWCHBITAHUA MOHOJUTHBIX
KOHCTPYKLIUM HEMOCPEACTBEHHO TMOCIE TEIUIOBOM OOpabOTKU MpH
Temrieparype mnoBepxHocTu OertoHa Bbiie 40 °C, yiabTpa3ByKOBBIE
UCIIBITAHUS Ha KOHCTPYKIIMU TPOBOJSAT MpPU ITOM TeMIeparype, a
UCIIbITAaHHWE OE€TOHA METOJOM OTPhIBA CO CKAJBIBAHUEM WJIM HCTIIBITAHUS
00pa3IIoB - MMOCJIe OCTHIBAHUS.

HcnpiTaHe MOHOJIMTHBIX KOHCTPYKLIMM TIPU  OTPULIATEIBHOU
TeMIiepatype O€ToHa MPOBOJIUTCS NPHU Bo3pacTe OeToHAa HE MeHee 28
cyT. IIpu 3TOM ydacTku, BeIOpaHHbBIC JI TOCTPOCHUS TPaayUPOBOYHOM
3aBUCUMOCTH, CHayaja HWCHBITHIBAIOT YJIbTPAa3BYKOBBIM METOIOM, a
3aTeM OTOTPEBAlOT A0 TeMIiiepaTypsl Ha Tiyoune 50 mm He Huke 0°C u
UCIIBITHIBAIOT METOJIOM OTPHIBA CO CKAJILIBAHUEM.

KoHcTpyKiMM, moJBEepraBuivecs: TEMIoBOM 00paboTKe, MOTyT
ObITh UCIIBITAHBI B BO3pAacTe HE MEHee 15 CyT. mpu YCIOBUHU, YTO MPH

3aMOpakuBaHUW OHU umenu He MeHee 70 % MpOoeKTHOM MPOUYHOCTH.
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Jlia mocTpoeHuss rpagyupoOBOYHON 3aBUCUMOCTH MUCIIOJIB3YIOT HE
MeHee 15 cepuii 00pa3ioB-KyOoOB.

OO0pa3iibl U3roTaBIMBAIOT B COOTBETCTBUU ¢ TpeboBaHusiMu ['OCT
10180 B pa3Hble CMEHBI B TCUCHUE HE MEHEE TPEX CYTOK U3 OETOHA TOTrO
K€ HOMMHAJBHOTO COCTaBa, IO TOM € TEXHOJOTHH, IMPU TOM KE
PEXKUME TBEPJCHUS, YTO U KOHCTPYKIIMH, TTOJISKAIIUE KOHTPOJIIO.

B ciyyae mpuMeHeHUsI Ha MPOU3BOJCTBE CIOCOOOB M PEKUMOB
YIUIOTHEHUSI O€TOHA KOHCTPYKILMM, MPUBOISMIIMX K HU3MEHEHHUIO €ro
COCTaBa 3a CYET OTXKATUs BOJbI 3aTBOPEHUSI, CMOCOO MPUTOTOBJICHUS
00pa3lioB HEOOXOAWMO YKa3blBaTb B HOPMATHUBHO-TEXHUYECKOW WIIH
MPOEKTHOM JOKYMEHTAIIMW Ha 3T KOHCTPYKIIUHU.

Jlonyckaetcs uzrotorieHue 10 40 % obiiero yncia oOpasioB U3
OETOHHOM CMECH, COCTaB KOTOPOH OTIMYAETCS OT HOMHHAJIBHOTO IO
[IEMEHTHO-BOJHOMY OTHOIIEHUIO He Oonee (,4.

[Ipy ycTaHOBIEHHUU TPaAyHPOBOYHOM 3aBUCUMOCTH ISl CIIOCO0A
CKBO3HOT'O TMPO3BYYUBAHUSA U3MEPEHUS MPOU3BOMSIT B COOTBETCTBUU C

puc. 12, a.
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Puc. 12. CkBO3HOE 1 MOBEPXHOCTHOE TPO3BYUYHNBAHUE

KOHCTPYKLIUU
a - CXEMa UCIIbITaHUuA KY6OB CIIOCOOOM CKBO3HOI'O IMIPpO3BYYNBAHUAA O -
cXEMa HUCIIbITaHUuA KY6OB CII0co00M IMOBCPXHOCTHOI'O ITPO3BYYNBAHUSA, VII -
yIIBTPa3BYKOBBIC MpeoOpa3zoBarenu; / - HampapiieHHe GOpMOBaHUS; 2 -
HaIIpaBJICHUC UCIIBITAHUA IIPHU CKATHUH, | — 6aza IMPO3BYYNBAHUA

baza mnpo3ByuumBaHusi JobKHa ObITh He MeHee 100 wmwm.
Honyckaercsa 6a3y Npo3By4YMBaHUsSI CHU3UTH 10 70 MM MpU NPOBEACHUU
KOHTPOJISI MEJIKO3EPHUCTBIX OETOHOB M O€TOHAa Ha pPaHHUX CTaAUIX
TBEpJIeHUs (CKOPOCTh yibTpa3Byka meHee 2000 m/c).

[Ipu ycTaHOBIEHUU TpagyWpPOBOYHOM 3aBUCUMOCTH JIsl CIIOCO0a
MOBEPXHOCTHOTO  NPO3BYYHMBAHHUS  U3MEPEHHUS  MPOU3BOASAT B
COOTBETCTBHUH C puc. 12, 6.

ba3za npo3ByuuBanus q0KHA OBITH HE MeHee 120 MM.

N3Mepenus cnenyer MpOBOAUTH HA IMOBEPXHOCTH, 3aHUMAKOLICH

IIpru MW3TOTOBJICHUU TO JKC IIOJIOKCHHUC OTHOCHUTCIIBHO (bOpMI)I 41
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HarpasJieHus (OPMOBAHHUS, 4YTO M KOHTPOJIMPYyEMas MOBEPXHOCTb
U3JIETU.

Uucno wu3MepeHuid B KaxJaoM oOpaslie JOJDKHO OBITh IpHU
CKBO3HOM IPO3BYUYHMBAHUM TPHU, MIPU HOBEPXHOCTHOM - YETHIPE.

OTKJIOHEHHE OTIEIBHOTO pe3yJbTaTa HU3MEPEHUS KOCBEHHOIO
nokazarejisi B KaXJOM o00paslie OT CpeaHero apu(meTrudeckoro
3HAUYEHUSI PE3YyJbTATOB M3MEPEHMI Il TaHHOrO 0o0pas3la He JOJIKHO
npeBbIath 2%.

Pe3ynbTaThl U3MEpPEHUs BpEMEHU PACHPOCTPAHEHHUSI YIbTPa3BYyKa B
oOpasnax-kybax, He YJIOBJETBOPSIOIIMNE 3TOMY  YCJIOBHIO, HE
YUUTBIBAIOT TIPU pacyeTe CpeaHero apuMeTHUYeCKOro 3HauYCHUs
KOCBEHHOT'O MOKasaTelid B JaHHOW cepuu oOpas3uoB. Ilpu Hanmmuuu B
cepuu JIByX OOpas3loB, HE YJOBJIETBOPSAIOIIUX 3ITOMY YCJIOBHIO,
pE3yIbTaThl UCIIBITAHUN CEPUU OPAKYIOT.

['pagynpoBOUYHYIO 3aBHCHUMOCTH YCTAaHABIMBAKOT IO €IWHUYHBIM
3HAYEHUSIM KOCBEHHOT'O MTOKa3aTessi ¥ MPOYHOCTU OETOHA.

EnvHNYHOE 3HAY€HHE MPOYHOCTH OETOHAa NpPU IMOCTPOECHUU
IrpaAyHupOBOYHON 3aBUCMMOCTH JUJII MOHOJIUTHBIX KOHCTPYKLIHUH -
OpPOYHOCTh OeToHa yuacTtka. IIpum mocTpoeHMH TrpagyupOBOYHOM
3aBUCUMOCTHU TIO JaHHBIM HCTBITAHUM OOpa3IoB-KyOOB 3a €IUHUYHOE
3HAYEHHE POYHOCTH OETOHA MPUHUMAIOT CPEIHIOK MPOYHOCTh OETOHA
B cepuu 00pasioB, onpenenaeHuyto no 'OCT 10180.

B 30He KOHTakTa yJIbTPAa3BYKOBBIX MpeoOpazoBateneil C
MOBEPXHOCTHIO OE€TOHA HE JOHKHO OBITh PAKOBHMH M BO3IYIIHBIX TOP
ryouHoi Oosiee 3 MM U uaMeTpoM Oosee 6 MM, a Tak)Xe BBICTYIIOB

oomnee 0,5 mMm. [loBepxHOCTH O€TOHA OJDKHA OBITH OUMIIICHA OT ITBLIH.

24


http://files.stroyinf.ru/Data1/3/3571/index.htm

OTHOcHUTENIbHAA TOTPEIIHOCTh M3MEpPEHUs] 0a3bl MPO3BYUHMBAHUS
He n0JpkHa npeBbimath 0,5%.

YcTaHoBIEHHE, IPOBEPKY TIPAAYUPOBOYHOM 3aBUCUMOCTH U
OIICHKY €€ TIOrPENIHOCTH TMPOBOAAT C HUcHoib3oBaHueM OBM
(mporpammbl EXCEL unu IPYrux IIpOrpamMm IIOCTPOCHHUA
rpagyupOBOYHON 3aBUCUMOCTH).

PexoMenayercs UCoIb30BaTh JUHEUHYIO 3aBUCUMOCTD
R=a+bK (5)

rae R - npodyHocTh OeToHa,
K - KOCBEHHBIN TTOKA3ATEb.

KoabduimenT koppendiuu  TpaaydpOBOYHOM  3aBUCHUMOCTH
OJDKeH ObITh He MeHee 0,7, a 3HAYEHHWE OTHOCHUTEIBHOI'O CPEIHETO
KBaJpaTHYECKOIO OTKIOHEHHS Sy yy/Rep < 0,15. B oTnenpHbIX citydasx,
M0 COTJIaCcOBaHHWIO C pa3padOTYMKaAMK HACTOSIIEro  CTaHjaapTa,
JIOIYCKAETCSI  MCIIOJb30BaTh TI'PAAyUPOBOYHYIO 3aBUCHUMOCTb  IPH
Sram/Rep <0,2.

[IpoBepka M KOPPEKTUPOBKA YCTAHOBJIEHHOM 3aBUCUMOCTH C
YYETOM JIOTIOJHUTEIBHO MOJYYa€MbIX PE3YJIbTATOB UCIIBITAHUM JTOJKHBI
MIPOU3BOJUTHLCS HE PEXKE OJHOTO Pa3a B MECHIIL.

Yucno oOpa3iioB WM y4acTKOB IIPH IMPOBEICHUHU TPOBEPKU WIIH
KOPPEKTUPOBKH JOJDKHO OBITH HE MEHEE TPEX.

B cBs3u ¢ TeEM, 4TO B psjie ClIydacB NOCTPOCHUE TPAAYUPOBOUYHOM
3aBUCUMOCTH  3aTPyAHEHO  WJIM  HEBO3MOXHO,  JOINYCKAETCS
OPHEHTHPOBOYHOE OMPEACICHNE MMPOYHOCTH O0E€TOHA ¢ MCIIOJIh30BAaHUEM

3daBUCHUMOCTH, PAHCC YCTaHOBJIeHHOﬁ JJIA 6€TOHa, OTIIMYAaroIIECrocss OT
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UCITBITEIBAEMOT O, WU YHU(UITUPOBAHHOM IpaJyupOBOYHON
3aBUCUMOCTH.

YHUPUIIUPOBAHHYIO TPAJAyUPOBOUYHYIO 3aBUCHMOCTHh  CIIEIYyET
yCTaHABIMBaTh IS KOHKPETHBIX PErMOHOB IYTEM COBMECTHOM
00paboTKH JTaHHBIX, MCIIOJIb30BAaHHBIX TUTST MTOCTPOCHHUS
IPaJyUpPOBOYHBIX  3aBUCHUMOCTEH  JUIsl  OTACHBHBIX  OOBEKTOB
cTpoutenbcTBa. J[ns mpubopoB, TpaayMpoOBaHHBIX B  CIMHHUIIAX
IIPOYHOCTH OCTOHA, TpaAyHpOBKa, 3aJ0KEHHAas B TIPUOOP, MOXKET
UCIIOIb30BAaThC B KayecTBE YHUMDUIIMPOBAHHOW TIpagydpOBOYHOM
3aBUCUMOCTH.

IIposedenue ucnvimanuu u onpedenexue nPoyHOCmu 6emoHa 8
KOHCMPYKYUSAX

Uucio uW  pacroyio)K€HHE  KOHTPOJHUPYEMBIX  y4acTKOB B
KOHCTPYKIMSIX HA3HAYAIOTCS C YUETOM:

- 3a7a4 KOHTpojas (ompeneneHue (akTUYECKOro kiacca OeToHa,
pazonanyOoOyHON WM OTIIYCKHOM MPOYHOCTH, BBISIBJICHUE Y4YaCTKOB
MOHUKEHHON MIPOYHOCTH U Jp.);

- BUJIa KOHCTPYKIUN (KOJIOHHBI, OAJIKU, TUIUTHI U Ap.);

- pa3MenieHus 3aXBaTOK 1 MOPsiAKa OETOHUPOBAHUS;

- APMUPOBAHUS KOHCTPYKIIUU.

[IpouHocTh O€TOHAa B KaXJIOM YYacTKE MOXKHO OINPEIesiTh
criocoOOM TOBEPXHOCTHOTO WJIM CKBO3HOrO Mpo3ByunBaHus. Ha
KaKJIOM Y4YacTKe MPOBOAST HE MEHEE ABYX H3MEPEHUH MpH Crocooe
MOBEPXHOCTHOTO MPO3BYYMBAHUS M OJHOTO H3MEPEHHUsS MPHU CIOCO0e
CKBO3HOTO TMpOo3ByunBaHus. [IpoyHOCTh O€TOHA B Yy4acCTKE ONPEICISIIOT

110 CPEJIHEMY 3HAUCHMIO CKOPOCTH (BpEMEHH) YIbTPA3BYyKa.
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Jns  UCKIIOYEHHsS  BJIMSHUA ~ apMarypbl  MOBEPXHOCTHOE
IPO3BYYMBAHKUE JIOJKHO MPOU3BOJMUTHCS IO CXEME, MPUBEACHHOW Ha
puc. 11.

Jns oueHku kiacca OeTOoHa rpynnbl (MApTUH) KOHCTPYKIIMH,
KOHCTPYKIIMM WJIM 30HBl KOHCTPYKLUHHM OOIIEe YHCIO YYacCTKOB
U3MEPEHUM JOJIKHO OBITh HE MeHee 15 mpu cpeaneit npouHoctu 10 20
MIla, 20 - npu cpennenn npounoctyu a0 30 Mlla u 25 - npu cpennen
npouHocTH Beie 30 MI]a.

B MOHONMMTHBIX  3JaHUAX  NOPOYHOCTH  O€TOHA  JIOJHKHA
OMPENENATHCS B KaXKI0M KOJIOHHE (MM muioHe). YHCIIo y4acTKOB B
KKJIOM KOHCTPYKIMU JOJKHO OBITh HE MEHee IIecTu. B kauecTBe
CAMHUIBI TPOYHOCTH KOJIOHHBI (MWJIOHA) TPUHUMAETCS CpEJIHEE
3HAYEHUE U3 BCEX M3MEPEHUH MpPH YCIOBHUH, YTO MPOYHOCTH OETOHA B
KaXJIOM Y4YacTKE HE OTJIMYAeTCs OT CPEAHEro 3HaueHus Oosee 4yeM Ha
5%.

[Ipn KOHTpoOJIE TPOYHOCTH OETOHA MOHOJHUTHBIX TEPEKPBITH,
cTeH U (YyHIAMEHTOB B KaXKJOM 3axBaTKE MPOYHOCTH OETOHa JOJDKHA
ONPENENATHCS HE MEHEE, YEM B TPEX YUACTKAX.

[Ipu koHTposne mnpouyHOCTH O€TOHAa COOPHBIX KOHCTPYKIMH U
OLICHKE KJjlacca O€ToHa B MapTUU YHUCIO YYAacTKOB OIpeneIeHUs
OPOYHOCTH OETOHAa B MPOU3BOJIBHO BBIOPAaHHBIX W3  MapTUH
KOHCTPYKLMSIX TOJKHO OBITh HE MEHEE TPEX.

Cratuctuyeckas OILIEHKa Kiacca OeToHa 10 pe3yjbTaTam
UCIIBITAHUM YJIbTPAa3BYKOBBIM METOJOM MPOU3BOJAUTCS TOJBKO B TEX

ClIy4asix, KOTJla IPOYHOCTh OETOHA OMpENENsAeTCS MO IrpagyupOBOYHOM
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3aBUCUMOCTH, TOCTPOEHHON B COOTBETCTBUM C pa3ll. 6 HACTOSIIETO
CTaHJapTa.

Cratuctrueckas OlLEHKA IMPOYHOCTH OETOHA MOXKET MPUMEHSIThCS
TOJIKO B T€X ClIy4asix, KOrjJa NPOYHOCTh O€TOHA ONpeaeisieTcs IO
rpaAyupOBOYHOM 3aBUCUMOCTH, IOCTPOEHHOW B COOTBETCTBUHU C
TpeOoBaHUSIMHU TII. 6.3 - 6.20HaCTOSIIEr0 CTaHAapTA.

CpenHioro KBaJPaTUYECKYIO OLLIMOKY IpagyupOBOYHOU

3aBUCUMOCTH St ONPEAEIAIOT 10 hopmyJie

Sp = \Jr SJE.HM. + SJ‘E‘M.G.C. : (6)
rie  Stmy. - CpeaHss KBajJpaTHdecKas OIMMOKa IMOCTPOSHHOM
rpajlyupOBOYHON 3aBUCUMOCTH;

StMo.c. - CpemHsisi KBaapaThueckas oOIIHOKa TIpagyupOBOYHOU
3aBUCUMOCTH METOJa OTPhIBa CO CKaJIbIBAHUEM, NIPUHUMAEMasi paBHOMN
0,04 cpenneit npoyHocTH O€TOHA YYaCTKOB, HCIOJIb30BAHHBIX TMPU
MOCTPOCHUU TPATyUPOBOYHON 3aBUCHMOCTH, MPHU aHKEPHOM YCTPONCTBE
¢ rimyounoit 3anenku 48 mM; 0,05 cpeaneit mpoyHOCTH - TIyOMHOM 35
mM; 0,06 cpemneit mpounoctu = riyounoit 30 mmu 0,07 cpeaneit
MPOYHOCTH - TIIyOHHOM 20 MM.

CpenHee KBAaIpaTHYECKOE OTKJIOHEHHWE B IPYIINE KOHCTPYKIIUH, B
KOHCTPYKIIMM UJIM B KOHTPOJIMPYEMOM y4acTKe OETOHA Sm omnpenessoT

o ¢popmyJe

hoy 1
5= S, )
" (H*’“’- J;g_l][l],?r+0,3 (7)

rae Sym. - CpeHEe KBaApaTUUECKOE OTKJIOHECHHUE MO pe3yJibTaTam
YIbTPA3BYKOBBIX UCIIBITAHUM;

N - YUCIIO YYACTKOB UCIIBITAHUN B KOHCTPYKIIUY;
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I - KOO(PPUIMEHT KOPPESALMNU TPayuPOBOYHON 3aBUCUMOCTH.

VYcoBHBIN Kiacc OETOHA MO MPOYHOCTH HA CXKATHUE OMPEIEISIOT
o ¢hopmyiie

B= RCP/ KT, (8)

rae Rep - cpennsis  mpouHocth Oetona, MIlla, KOHCTpyKIIUH,
ydacTKa WM TPYNNbl KOHCTPYKIMH 110 JAHHBIM  MCIIBITAHUHN
Hepa3pyLIAIUMH METOAaAMU;

Kr - xoadpdumment tpeOyeMoil NPOYHOCTH, NPUHUMAEMBIA IO
tabi. 2 'OCT 18105 B 3aBucumoctu ot V, = S;/Rep.

3HaueHWe YCJIOBHOTO Kilacca OeroHa B  oTaenbHONW  30HBI
KOHCTPYKIIUU WJIA OTACIHHON KOHCTPYKIIMH, B KOTOPOM HEBO3MOXKHO
OCYILIECTBUTh TpPeOyeMO€ 4YHCIIO HCHBITAaHWM, a MPOYHOCTh O€TOoHa
OTJIETIbHBIX YYAaCTKOB OTKJIOHSIETCA OT CPEAHEH MPOYHOCTU OETOHA WM

acTka He OoJiee yeM Ha 5 %, oI CACIIAIOT 110 (PDOPMYVYIJIC
2

B=R-s,°L,
i ©)
rae Ry - cpenHsis mpoyHOCT, OETOHA ydacTKa WM CpeaHss
POYHOCTh OE€TOHA KOHCTPYKIIUIA;
t, - Ko pumeHT, MpuHUMaeMblil o TabnuIe 1 B 3aBUCUMOCTH OT

YHUCJIA U3MEPECHUM.

Ta6nuna 1 — 3Hayenu koddduiuenTa t,

n-1 3 4 5 6

ty 3,18 2,78 2,57 2,45

[Ipu oOcnenoBaHUM KOHCTPYKIMM Kjacc O€TOHA OIMpeAesioT

ro CIT 13-102-2003 [4].
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IIpakTuueckoe 3ansitue Ne2.

Tema Onpeneﬂe}me IIPOYHOCTH CTAJH

IIpOoYHOCTH CTaM AKCILUTYaTUPYEMBIX KOHCTPYKIIMN OLEHUBAIOT 11O
JAHHBIM 3aBOJICKUX CEpTU(UKATOB, IO pe3yJibTaTaM Ja0OpaTOPHBIX
VCTIBITAHUN Y HEPA3PYIIAIIUMU METOIAMH.

Hepaspymarommii ~ KOHTpOJIb ~ TOCTPOEH  HA  KOCBEHHOM
ONpPEACTICHUN CBOMCTB M XapaKTEPUCTUK MATEPUAIIOB MU MOXKET OBbITh
KJIACCU(UITMPOBAH T10 CJICTYIOIINM BUIAM:

- METOJ MNPOHHUKAIOUIUX CpEll, OCHOBAaHHBIM HA PETUCTPAIUU
WHIUKATOPHBIX >KUAKOCTEH WM Ta30B, HAXOIAIIMXCS B MaTepUalIe
KOHCTPYKIIUH;

- MEXAaHMYECKHE METOJIbl HCIBITAHWW, CBSI3aHHBIE C aHAJIU30M
MECTHBIX pa3pyllIeHUl, a TakKe H3y4eHUEM IOBEACHUS OOBEKTOB B
PE30HAHCHOM COCTOSIHMM (METOJBbl CKajbiBaHUs pedpa, OTphIBA CO
CKaJIbIBAHUEM, YIIPYTOro OTCKOKA, YAAPHOTO MUMITYJIbCA, IUIACTHYECKUX
nedopmalnuii); Hepa3pyliaroliee onpeaesieHue MPOYHOCTH OETOHA Yallle
BCETO BBITMIOJHIETCS C MIOMOILBIO TaHHBIX METO/IOB;

HauOonbiiee npuMeHEHHE B CTPOUTENBHOM MpaKTUKE s
OLICHKM TMpoYHOCTH MeTauia umeer mnpudop Ilompau (puc.13)
YIAAPHOTO JEHUCTBUS.

HakoneunukoM mpubopa siBJsieTcs mapuk 2 guamerpom 10 mm
U3 TBEPAOW 3aKAJCHHOM CTajd, NAIIAKA NpPU YyIape OTIEYATOK
OJTHOBPEMEHHO Ha HCCJIEAYyeMOM MeTajuie 1 W Ha CTaIbHOM

ATaJJOHHOM Opycke 3, TBepaocTh KoToporo HB nomkHa ObITh 3apaHee
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onpeneneHa. [liud moydeHHs OTIIEYaTKOB YAAPSIOT MOJIOTKOM II0
BEPXHEMY TOPILY CTEPKHA 4.
Teepnocte HB  wuccimenyemoro Merajuia  HCHBITBIBAEMOU

KOHCTPYKIHH OIIPCACIUTCA N3 COOTHOIICHUA

HB= HB"-= B —D* -4 9)

rae D - quaMmerp ctalnbHOro mapuka 2 (puc.14);
d - naumamerp oTmeyaTka Ha MOBEPXHOCTU HCCIEIYEMOrO
MaTepHaa;

d,; - TO e. Ha ATaJJOHHOM OpYyCKe.

P

s3

Puc. 13. Cxema mipu6opa Ilonsau:

1 - uccnemyemsblii MaTepuai; 2-CTaabHOM MIAPUK; 3- ATATIOHHBIA OPYCOK;
4- ymapHbIil CTepKeHb; 5- 00oiiMa mpudop
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Puc.14. OtneyaTtku, nojrydaeMbie ¢ momoiibio npuodopa Ilomabau:

1 - uccnemyemsblii MaTepuai; 2-CTalbHOM MIAPUK; 3 — ATaJTOHHBIN OPYCOK

Haxoxnenne HB u onpeneneHne npoyHOCTH U MapKu MeETalljia
MPOU3BOASATCA C TOMOIIBIO COOTBETCTBYHOIIMX TaOmui. Jlms
TEPMUYECKH O00paOOTaHHBIX JIETUPOBAHHBIX CTalled BBOJUTCS
MONPaBOYHBINA KO (PHUITUEHT.

C nomomursto mpudopa [loapau MoXHO NoJIy4aTh, OAHAKO, JUIIIb
OPUEHTUPOBOYHBIE XapakTepuctuku. Ho wu ¢ yderom 3TOro
OpUMEHEHHE Npudopa MNPAKTUYECKH TO0JIE3HO, B OCOOEHHOCTH B
CIEAYIOIIUX CITy4asX:

- Il YCKOPEHHOW IIPOBEPKH OJHOPOAHOCTH MaTepualia B
PA3JIMYHBIX BJIEMEHTAX OCBUIETENBCTBYEMBIX KOHCTPYKIIHM;

- Ipu ombpaxoske (MPOBEPKE MAPOK MeETajlia) MOCTYHAOIINX

3aroToOBOK.
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IpakTuueckoe 3ansitue Ne3.

Tema MeToauka pacyera 0CTaATOYHOI0 Pecypca CTPOUTEIbHBIX
KOHCTPYKUMH

[Ipu jgnuTensHOM AKCIUTyaTallil  OOBEKTOB  HEABUKUMOCTH
HEN30eKHO BO3HUKAIOT MOBPEKICHUS WIH HapyIICHUS
pabOTOCTIOCOOHOCTH MX 3JIEMEHTOB Ja)Xe MPU OTCYTCTBUHU Je()EKTOB
M3TOTOBJICHUS U COOIIOJICHUN MPAaBUJI SKCIUTyaTallui. ITO 00YCIOBIEHO
CWIOBBIMAU W  CPEIOBBIMH  BO3JICUCTBHSIMU HA  KOHCTPYKIIHH.
Bo3znelicTBue yka3zaHHBIX (PAKTOPOB B T€UEHUE JJIMTEIHLHOTO BPEMEHU
BBI3BIBAET  TOBPEXKJEHHWE  Marepuaiga KOHCTpyKumid.  PazBurtue
MUKPOAC(PEKTOB Ha  TMOBEPXHOCTSIX  HATPY)KEHHBIX  DJIEMEHTOB
00OpyZOBaHUSl WIM OTJIOKEHHUE HAa HHUX OCAJKOB, MPEMSITCTBYIOIIMX
NPOTEKAHUIO TEXHOJOTMYECKOro Ipolecca. B HEKOTOpble MOMEHTHI
(G YHKIIMOHUPOBAHUST 0OOPYIOBaHMSI MOTYT BO3HUKATh TAKHE COYETAHUS
napaMeTpoB, KOTOpbIE HapyIIAlOT €ro padoToCcrnocoOHOCTh, T.€.
BBI3BIBAIOT OTKA3bI.

OTka3bl KOHCTPYKLHMM MOXHO pa3leauTh Ha TpU BUJA!
MEXAHUYECKUE, TEXHOJIOTMYECKUE U  OOYCJIOBJICHHbIE OIIMOKaMu
(HapyIIEHUSMM ) npu AKCILTyaTalkH, U3TOTOBJICHUU WIH
IPOEKTUPOBAHUU.

bonbiiasi 4acTh MEXaHMYECKUX UM TEXHOJIOTMYECKUX OTKa30B
(oxkomo 90) mnposiBAsSEeTCS TOCTEIIEHHO B HW3MEHEHHMH OIHOTO WU
HECKOJIbKUX BBIXOAHBIX MapaMeTpOB, MO3TOMY HUX HAa3bIBAIOT TaKKe
napamerpuyeckuMu. KOHTpolupyeMbIMU MapamMeTpamMu MOTYT ObITh
HEMOCPEJCTBEHHO HaMepsieMble BEIMYMHBI TOBPEXKICHUN (IIyOuHa

KOPpPO3UHM CTEHOK, HM3HOC DJIEMEHTOB) M JPYrM€ KOJHUYECTBEHHbBIC
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MOKa3aTeIM KayecTBa MPOAYKTa, TMapaMeTpbl BuUOpaiuu, IIyma,
BEITMYMHA YTCUKHU CPebl Uepe3 YIUIOTHEHUS U T..

CornacHo [5], Pecypc - cymmapHasi HapaOOTKa, MPU JTOCTUKEHUU
KOTOpPOW  JKCIUTyaTalds OOBEeKTa JIOJDKHAa OBITh  MpeKpalieHa
HE3aBHUCHUMO OT €r0 TEXHUYECKOT'O COCTOSHUS.

Ocmamounslii pecypc - CyMmapHas HapaOoTka OOBEKTa OT
MOMEHTa KOHTPOJS €ro TEXHMYECKOTO COCTOSHUSA JIO Ilepexojia B
npeneabHoe COCTOsiHME. TakuM 00pa3oM, TEpPMUH «pecype» He
NPUBS3aH K TEXHUYECKOMY COCTOSHHUIO, B TO BpeMs KaK «OCTAaTOYHBIM
pECYpC» 3aBUCHUT UCKIIFOUUTETHLHO OT HETO.

Nubivu cioBamu, Ocmamounslii pecypc 30aHUs UL COOPYHCEHUS] -
BpeMs (B ToJax) JI0 HACTYIUICHHS TMPEACIbHOTO TEXHUYECKOTO
COCTOSIHUSI, TP KOTOPOM JajibHEHINas SKCIUTyaTausi ©X HEBO3MOXKHA
0e3 mpoBeleHUs KaMUTAIBHOIO PEMOHTA C YCHUJICHHEM M YaCTHYHOMN
3aMEHON KOHCTPYKTHBHBIX AJIEMEHTOB.

Omka3 —  coObITHE, 3aKJIOyYalIleecss B  HApYUICHUU
paboTOCTIOCOOHOCTH,  MPEKPAIIEHUH  BBINOJHEHUS  KOHCTPYKIMEH
3aIaHHBIX (PYHKIUH, OPE/IETAEMbIX CO- OTBETCTBYIOIIUMU JIOMTYCKAMH.

[lonsitue 6ezonacrocmyu 3naHus (COOPYKEHMSI) B 1I€JIOM Kak
CJIO’)KHOM CHCTEMbl 3HAUUTENBbHO IIUPE, YEM JJIi €ro COCTABJISIOUIUX
AJIEMEHTOB, CIOCOOHBIX HAXOJWUTHCS JIMIIb B TPEX COCTOSTHUAX
(paboTOCIOCOOHOM, OTpaHUYEHHO-PAOOTOCIIOCOOHOM H  Hepabodem
(aBapuitHOM)).

OTka3bl  KOHCTPYKIHMH  MOAPA3JEISAIOTCS IO  Pa3IMYHbIM

MIPU3HAKAM:
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- B 3aBUCHUMOCTH OT IMPUYHMH BO3HUKHOBEHHUS - HAa BHYTPEHHHUE
OTKa3bl, BhI3BaHHBIC Je(PEKTaMH KOHCTPYKIIMM, U OTKa3bl, BbI3BAaHHBIC
BHCIIHUMH  TpUYUHAMH  (TIPEBBINICHUE  JOMYCTHUMBIX  HArpys3oK,
M3MEHEHHE paboyeil CXeMBbI U T.1.);

- B 3aBUCHMOCTH OT CPOKa 3KCILTyaTalluy - Ha MPEKIECBPEMCHHbBIC
U U3HOCOBBIC;

- B 3aBUCHMOCTH OT TIOCJIEJICTBUH - Ha HE3HAYUTCIIbHBIC,
3HAYMTEIIbHBIC U KPUTHYECKHUE;

- B 3aBUCUMOCTH OT XapaKTepa - Ha YaCTUYHBIC U MOJTHBIC;

- B 3aBUCHMOCTH OT CKOPOCTH TOSIBJICHHS - Ha TOCJIEI0BATEIIbHBIC
MOCTENICHHbIE MW BHe3amHble. [locTemeHHbIE OTKa3bl KOHCTPYKIIHM
BBI3BaHBI TPEXKIE BCErO0 CTApEHHEM MaTEPHalOB M WX YCTAIOCTHIO.
NMeHHO ToCTeneHHbIE OTKa3bl MOTYT OBITh Haumbojiee TOYHO
CIIPOTHO3MPOBAHBI BBUJY JIETKOCTH CHUCTEMAaTH3allMM W  OOJBIIOrO
HUCTOPUYECKOTO onbITa  HAOJIOJICHUS. Bne3zannbie OTKa3bl
IPEUMYIIIECTBEHHO 3aBUCAT OT CIy4alHbIX (PAKTOPOB, Y4YET KOTOPBIX
Ype3BbIUYAHO CJIOKEH. Ha mepBbId B3I, 3ajada IPOrHO3a MOXKET
OBITH  peIIeHAa  PacCMOTpeHHEM  KO3((UIIMEHTOB  HAJEKHOCTH,
MPUHUMAEMBIX Ha CTAUU IPOCKTUPOBAHUS KOHCTPYKIIUH.

Haoescnocms — CBOUCTBO O0BEKTa COXpaHSATh BO BPEMEHHU B
YCTaHOBJICHHBIX npezaenax 3HAYCHUS BCEX napameTpoB,
XapaKTEePU3YIOIMNX CIHOCOOHOCTh BBIMOJHSATH TpeOyemble (YHKIIMU B
3aJIaHHBIX PEKHMMAX M  YCJIOBHUSX TMPUMEHEHHUS, TEXHUYECKOTO
oOcimykuBaHusi W TpaHcmopTupoBku.  OneHKa  HAJASKHOCTH

CTPOUTEIbHBIX KOHCTPYKIIMA U 3JaHUS (COOPYKEHHUs) B LEIOM
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IPOU3BOJUTCA HA OCHOBE 00CIIEIOBAHNS HAKOIUICHHBIX IMOBPEXKICHUN U
UMEIOIIUXCS 1€(PEKTOB COTJIACHO IOJOKEHUAM [4]

[Io pesympraram O0O0CIEAOBaHUA YCTAHABJIMBAETCA CTEIICHb
MPUTOAHOCTH 3JIaHUM (COOPYKEHHI), a TAKKE UX OCTATOYHBIN pecypec —
BpeMs (B Tojax), 10 HACTyIUIE HUS TaKOrO TEXHUYECKOIO COCTOSHHS,
Opu KOTOPOM JalibHEMIasi 3KCIuTyatamnusi oObEeKTa HEBO3MOXKHa O€3
KalNUTaJIbHOTO  PEMOHTA, yCWIEHUS JMOO  3aMEHbl  HECYIIUX
KOHCTPYKUMH. ACNEKTAMU ONPENEIICHUSI OCTaTOYHOIO pecypca 3AaHui
(coopy>keHuii) B 00I1IEM BUJIE SIBJISIFOTCS:

- pusnyUecKuii U3HOC;

- cratuyeckas (B psue cly4aeB JIMHAMUYECKasl)) MPOYHOCTH
MaTEpHUaJIOB C y4eTOM Ae(PEKTOB U MOBPEKIACHUH;

- YCTAJIOCTh MaTE€PUAJIOB.

OcTaTtouHbld pecypec 3AaHUS MOXKET ONPEACISATHCS MO TOMY HIIH
WHOMY acleKTy B 3aBUCUMOCTH OT UCXOJIHBIX MAaTEPHUAJIOB, MOJTYYECHHBIX
Ha 3Tarne oocnenoBanus. s odbecnieueHus 3aJaHHON TOYHOCTH pacyeTa
OCTaTOYHOTO pecypca B PpsA€ CIydaeB MOLYT THOTpPeOOBAaThHCS
JOTOJHUTENbHBIE  HMCHOBITAHUA  KOHCTPYKIMM  CTaTUYECKON 10O
JUHAMHYECKOM Harpy3kou. 3azada ONpeleseHus OCTAaTOYHOIO pecypca
3MaHUs (COOPYKEHHUS) MOXKET PEIIaThCsl C Pa3Iu4YHbIMU JTOMYCKaMu, a
3HQYUT U C PA3JIUYHOM CTENEHBKO TOYHOCTH U CJOXKHOCTH. BpIcuias
TOYHOCTb PEAIU3YETCA C IPUMEHEHHUEM BCEX BO3MOXKHOCTEU TEOPUU
BEPOATHOCTEM C YYETOM BPEMEHHBIX XapaKTEPUCTUK PACCEIHHBIX
BeIMYMH. TOYHOCTh CpedHeil CTENeHUM MOXKET ObITh IOJy4Y€Ha, €CIH
XapaKTEPUCTUKU  MPEJICTABICHBl  CPEAHUMHU  3HAYCHHSIMU U

CTaHAAaPTHBIMHU OTKJIOHCHUSIMM. YI[OBJIGTBOpI/ITCJII)HaH TOYHOCTB
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MOJIy4aeTCsl TP JIETEPMUHUPOBAHHBIX pacueTax, KOTJla aHaJu3 He JaeT
TOYHBIX (OPMYJI, a TO3BOJSAET BBIABUTH JIUIIL AMIUPUUYECKYIO
3aBUCUMOCTh. MIMEHHO mocienHuii mojaxona Ojarojaps OTHOCHUTEIBHO
MajJol TPYAOEMKOCTH TIIPU PEIICHUWH KOHKPETHBIX 3aJay Halenl
HauOosblee pacrpocTtpaHeHre. OMHAKO 3aBUCUMOCTH yOBIBAIOIINX
KOHCTPYKTHBHBIX  XapaKTEePUCTHK BO BPEMEHU JIOJDKHA  OBITH
J0CTaTOYHO OO0OCHOBAaHa M  OTHOCHUTEIBHO YHHUBEpCAJIbHA IS
MOTABJISIONIETO YHUCIIA 3aHUH (COOPYKEHHI).

B Hacrosimee Bpems HamOoJsiee IMHPOKO  PaCTIPOCTPAHEHO
npeacTaBicHue o0 YOBbIBAaHMM 3amaca HECYIIed CIIOCOOHOCTH TI0
AKCINOHEHIIMAIBHOMY 3aKOHY [6]. 3a Hayajno KOOpAWHAT MPUHUMAECTCS
roJl BBOJila 00BEKTa B AKCIUTyaTallUI0 JTUOO TOJI, KOTJIa OCYIIECTBIISIICS
KanuTalIbHBIM peMOHT. B 3Toil Touke Hecyias CIOCOOHOCTb
KOHCTPYKIIMM HMEET MaKCUMallbHOe 3HadyeHue. [ mocTpoeHus
AKCHOHEHIMAIbHON (DYHKIIMM CHIDKEHHS HECylled CIOCOOHOCTH
KOHCTPYKLIMM OMNpENeNsieTcss IOCTOSHHAsi M3HOCAa, 3aBUCAIIAs OT
TEXHUYECKOTO COCTOSIHUS OOBEKTa HA MOMEHT O0CIIEIOBAHUS.

OOmiasi  OlLEHKAa TMOBPEXKICHHOCTH  3/1aHUsl  (COOPYKEHUS)
omnpeaensieTcs no Ggopmyie:

e=(go+eu+...+ga;)/ (0 +ay+... +a;), (11)
rie €, €, ..., & — MaKCUMaJbHble HapymieHus (nedeKThl u
MOBPEXKACHUS ) B KOHCTPYKIMSAX 37aHUS (COOPYKEHHUSA);
oy, Oy, ..., 0; — KOIPOUIMEHTH 3HAYUMOCTH COOTBETCTBYIOIINX
KOHCTPYKIIUU.

Koaduiiment 3HaYUMOCTH 0O  XapakTepuzyeTcs  yuiepoom,

KOTOpBIﬁ MOJKET OBITH INOJIYUYCH IIPHU ITIOJIHOM OTKA3€C KOHCTPYKIHH.
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Hampumep, mnocTossHHOE 3amMadyuMBaHHWE KIQJAKA CTEH MPUBOAUT K
YXYJIICHUIO TaKOTro MapaMeTpa OHKCIUTyaTallMOHHBIX KayecTB, Kak
CONPOTHUBIICHUE TEIUIONEpeaaye, OJHAKO OHO HE BIUAET Ha
YCTOMYMBOCTh M MPOYHOCTH 37aHUsI (COOPYKEHHUSI), HO CHUIKAET €ro
T0JaTOoBeYHOCTh. K03 (hUIMEeHThI 3HAUNMOCTH OTACITBLHBIX KOHCTPYKITHI
OMPEACISIIOTCS. BEAYIIUM DKCIIEPTOM C YYETOM KOHKPETHBIX YCJIOBHUM,
B3aMMO3aBUCHMOCTH JJIEMEHTOB C PACCMOTPEHHUEM THIIOTETUYECKU
BO3MOJKHBIX 30H Pa3pyIICHHS B 3/1aHHH.

OTHoOcUTENIbHAS OlLICHKAa TOBPEXJIECHHOCTH TOKA3bIBACT JOJIIO
MOBPEXKJICHHOCTH 3/1aHUs (COOPYKEHHSI) MO CPAaBHEHUIO C TOJBKO YTO
BBEJCHHBIM B  JKCIUIyaTalldil0 O00BEKTOM JHOO €O  3/1aHuEM
(coopyXeHHeM) TIocie KamuTajlbHOro peMoHTa. OHa MOXET OBITh

omnpeneneHa no gopmyie

C=1-c¢. (12)

ITocTositHHAS HN3HOCA, IMOJYHMHAOMIAACA  OSKCIIOHCHIHNAJIbHOMY

3aKOHY, Oorpeensiercs no gopmye

A=-In(/t, (13)
rie t — Cpok chOykObl B TOJaXx C MOMEHTa CTPOHUTEIbCTBA JIHOO
IPOBEACHUS KAlUTAJILHOTO PEMOHTA J10 OO0CJIEIOBAHUS KOHCTPYKIIMH
3/1aHUS (COOPYKEHHUS).

Pecypc 3manmss B romax ¢ MOMEHTAa CTPOUTEILCTBA WIH
KalmuTalbHOTO ~ PEMOHTa, B  COOTBETCTBUM  C  IPHUHATHIM
HKCMOHCHIIMATBHBIM  3aKOHOM CHIDKCHHMSI HECYIIeH CIOCOOHOCTH

KOHCTPYKITUM, MOKET OBITh HaliJieH 1Mo (popmyiie
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=-Iny/A, (14)
I7I€ y — BEIMYMHA, XapaKTepHU3yrolas OTHOCUTEIbHYIO HaJACKHOCTH
KOHCTPYKIIUH 10 OTHOIIICHUIO K HOPMAaTHUBHON HAJCKHOCTH.

PaccMoTpuM  mogpoOHEe BEIUYMHY Yy, XapaKTEPHU3YIOIIYIO
OTHOCHUTEIIbHYIO HAJACKHOCTh KOHCTPYKIIMM IO OTHOIICHHIO K
HOPMATUBHOM. B Hacrosiee BpemMs €IUHCTBEHHOM HOPMUPYEMOU
XapaKTePUCTUKON HAACKHOCTH TPU OIEHKE IPOYHOCTH SIBISIOTCS
K09()(PUIIMEHTBI HAJISKHOCTH 110 MAaTEPUAIIAM Yy, HATPY3KaM Yy, @ TAKIKE
M0 HA3HAYEHUIO 3/1aHUs (COOPYKEHHUS) V.

JI1st IpaKTHYEeCKUX PacyeTOB JJAHHOTO HaIlpaBJICHUS IPUHUMACTCS
Yr = L2 vn = 1; ym = 1,24 - 14 CTanbHBIX M KeJI€300€TOHHBIX
KOHCTPYKIIMW, pa3pylialomuxcs 1o apmarype; Ym = 1,67 - mid
&KEJIe300€TOHHBIX KOHCTPYKIIUH, pa3pylIalomuxcs o OETOHY.

[Tonuplii  KOP(PPUUMEHT  HAAEKHOCTH Il CTAIBHBIX W
KEJIe300€TOHHBIX KOHCTPYKIUM, pa3pylIaoIUXCs 10 apMaType, paBeH
1,5; nns >xene300€TOHHBIX KOHCTpykuuid — 2. CpegHee 3Ha4YeHUE
NOJIHOTO K03 duiieHTa HajaexHocTu coctaBut (1,5 +2) /2 =1,75. B
MOMEHT pa3pylieHus 37aHusi (COOpyXeHusi)) ero (¢akTHYecKas
HAJICKHOCTh OyAE€T COCTaBIATh €auHuIly. OTHOCHUTENIbHAsT HAJEHKHOCTh
MOKET OBITh HaljieHa 1o (hopMyIie

y=1/1,75=0,6. (15)

[IpeoOpazoBannass Qopmyna (14), ¢ y4eToM MOIYYEHHOIO
KO3 UIMEeHTa OTHOCUTEIHFHON HAJIC)KHOCTH:

T=0,6/A. (16)

Pacuem ocmamounoco pecypca no cmamuyeckou npovHocmu
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OcTaTo4HbIN PECYpPC MO KPUTEPHUIO MPEACTBHOTO COCTOSTHUS —

AOITYCKAaCMOMY HAIIPSAKCHHUIO COCTABJISICT:

rry= S,

(17)
rze oB (t) — mpeaen NpoYHOCTH Ha MOMEHT MPOBEACHUS 00CIIEIOBAHMUS;
[6] — mpenesn NpOYHOCTH MO PacyeTy;
0.y — CKOPOCTb CHM)KEHUS MEXaHUUYECKUX CBOMCTB.

CKOpOCTb CHUXEHUS MEXaHMYECKUX CBOMCTB PACCUUTHIBACTCS TIO
dbopmye:

_0,-0,(0)

t

(18)
I7Ie GB — HOPMATHBHBIN MPEIEIT MPOYHOCTH;
t — BpeMs OT Hayaja dKCIUTyaTaluy 10 MOMEHTA IPOBEICHUS
o0cJIe10BaHMS.
Pacuem ocmamounozo pecypca no Koppo3uOHHOMY UZHOCY
KOHCMPYKYUU
OcTato4yHblid pecypc KOHCTPYKUWN 30aHUs], TOABEPTIIINXCS

KOPPO3UH OIpeensiercs no popmyre:

(19)
rae Sy — (haKTMYecKass MUHMMAJIbHAS TOJIIMHA CTEHKH JJIEMEHTA, MM;
S, — pacueTHas BENMYMHA CTEHKU DJIEMEHTA, MM;
0. — CKOPOCTh PAaBHOMEPHOI KOPPO3UH, MM/TO,.

CKOpOCTh PaBHOMEPHON KOPPO3UHU PACCUUTHIBAECTCS 110 hopMyIie:
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(20)
r7e S, — UCIIOJTHUTEIbHAS TONIINHA CTCHKH YJIEMEHTAa, MM;
t — BpeMs OT MOMEHTA Havaja dKCILTyaTalliy JJO MOMEHTA TPOBEICHHS
o0cienoBaHus, JeT.
Pacuem ocmamounoeo pecypca no ycmanocmu KoncmpyKyutl
Pecypc nmkianyeckoil pabOTOCIIOCOOHOCTH OMPEACNSIETCS 10
dbopmye:

T,[N]
W :\’Y-;

21)
rae T, — BpeMst 3KCIUTyaTallui ¢ MOMEHTa Havaja dKCIUTyaTaluu, JeT;
[N] — monmycTuMO€ KOJIMYECTBO LUKJIOB HATPYKECHUS,

N, — KOJIM4€ECTBO LMKJIOB HAIPY>KEHHS 33 MEPUO]] IKCILTyaTallHH.

Pecypc octaTouHoi paboTOCIIOCOOHOCTH OmpeaensieTcs o hopmyle:

(22)

[To pe3ynpraTaMm pacdeToB OCTATOYHOI'O pecypca AeIaeTcs OLEHKA
pecypca OTIENbHBIX KOHCTPYKTHMBHBIX 3JIEMEHTOB 3/IaHUS, YacTEH
3Manus, MO0 37aHud B 1esoM. [Ipu pacuere ocTaTo4yHOro pecypca o
HECKOJIbKUM KPHUTEPUSIM PECYpC Ha3HA4aeTrcsi 10 MHUHUMAaJIbHOMY

3HAYCHMUIO.
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IIpakTnueckoe 3ansiTue Ned,

Tema Pacuer ycuwieHusi u3rudaemMbIx Kejie300€TOHHBIX
KOHCTPYKUMH

METOAUKA PACYETA YCWIEHUSA WUW3I'MBAEMbIX
JIEMEHTOB

b b,

~x

N\ HeHTp TsxecTH
CevYeHUsA apmMaTypH

a 0

Puc. 15. Cxemsl K pacueTy yCUICHHUS M3TH0aeMbIX KOHCTPYKIIUH
a — YCWJICHHUE B PacTAHYTOH 30HE; O — YCHJICHHE B C)KATOU 30HE

1. Beruucinsiercst BIcOTa C:KaToM 30HbI ceueHus (0e3 yuera cokaTou
apMaTryphl)
— R.sﬂ.s
Ree (23)

X

IIPU 3TOM JOJDKHO BBINMOJHATHCS yciaoBue, x < 0,554,

rie R, - pacyeTHOE CONMPOTHUBJICHUE apMaTyphl Ha PACTSHKCHUE;

R ; - pacueTHOE COMPOTUBJICHUE OETOHA CHKATHUIO (IPUHUMAETCS HE
00J1ee OCHOBHOTO CEUCHHS );

Ay - cymmapHas iomab (CyIIeCTBYIOMIEH M JIOMOJTHUTEIBHOMN)

pPaCTSHYTOU apMaTyphbI;
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6 - UpUHA pedpa JJIsl MPSIMOYTOJIbHOTO CEUEHUS U IIIUPUHA MOJIKU
JUIS1 TABPOBOT'O CEUCHUS.

2. Hecymias ciocOOHOCTh CE€UEHUS OTpeiesaeTcs 1o Gopmyrie

M,=R, 6x(h,-0,5x)K (24)
rae K - noHmxkaronmi Ko3pPuuueHTt, ycTaHaB/IMBaeMblil Mo Tada. 8§ B
3aBUCUMOCTHU OT TEXHUYECKOT'O COCTOSIHUS KOHCTPYKIIUH.

[TonydyeHHbIi MOMEHT M, TOKEH OBITh HE MeHee (PaKTUYECKHU
JNEUCTBYIOIIETO.

3. OnpenensieTcsi CIBUTAOIIEE HAIPSIKEHUE B 30HE COMPSIKECHUS

CTaporo 1 HoBOro OeToHa

e
sl ~0.5%) _ IUIsl PACTSHYTOM 30HBI (25)
T= Q l )
J'¢ - JUIS CIKATOU 30HBI, (26)

rae Q - monepevyHas cuia B paCCMaTPUBAEMOM CEUEHUH;
6 - IIMpUHA pedpa, B TOM YUCIIE U JJI TABPOBOT'O CEUCHMUS;
S - cratuueckuii  MOMEHT 4YacTh COOpPHO-MOHOJUTHOIO 3JIEMEHTA,
pacrojiaraéMoi BBIIIE IIBA COMNPSHKEHUS, OTHOCHUTEIIBHO €ro ILEHTpa
TSIKECTH;
J - MOMEHT WHEpILMHU ceYeHUsI COOPHO-MOHOJIUTHOTO AJIEMEHTA.

4. TlpoBepsieTcsi CcOOJIIOJCHUE YCIOBHUS COBMECTHON pabOThI

CTaporo U HOBOTO OETOHA
T<157R, 27)

5. B cmywae, ecim ycioBue TELIT Ry

HE BBINOJHAECTCA, TO
HEO0OXOAMMO YBEJIIMUUTH pa3Mep YCUJICHHUS TIO BBICOTE,

r1e R ;, pacueTHOE COMPOTUBIICHHE OETOHA PACTKEHHUIO.



6. IlpoBepka cedeHHs] Ha MOMEPEUYHYK) CHIY MNPOU3BOAUTCS W3

YCJIOBHS
0,38, 6"k,
e =", ©
f (28)

rae Q - nomnepeyHas cujia Ha Omnope;
h , - pabouasi BBICOTA CEYEHUS Ha OIOPE;

[ - mpoJsiet Oankwu.

Pacuem uzeubaemvix oicenezobemonnvix djlemenmoes, YCujleHHblX

CMajlbHbIM WUNPpEeHeelem

8
R i g 5

T V1 R

'

Puc. 16. Cxema ycuiieHus: M3rud0aeMoro 3JeMEHTa INPEeHTeIbHON

KOHCTPYKIMEU

1. Hecymas  cHocoOHOCTh  KEIE300€TOHHOTO  AJIEMEHTa
OIpeIesseTCs MO0 METOAUKE YCHIICHUSI N3TM0aeMbIX 3JICMEHTOB.

2. Pa3Huna wMexay JCUCTBYIOIIMM YCHJIMEM U HECYIIEH
CIIOCOOHOCTBIO  JKEJIE300€TOHHOTO  JJEMEHTa  BOCHPHHHMACTCS

CTAJIbHBIM HIITPCHI'CIICM.
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3.  VYcunme P, nepenaBacMoe  Ha  IINPEHIEIBbHYK)  CHCTEMY

omnpeaesieTcs no Gopmyie

AM-M,)
;

P:

]

(29)
rae M - 1encTByrounil MOMEHT;
M, - HauOonbIIMKA MOMEHT, BOCIPUHUMAEMBIM KEJI€300€TOHHBIM
CCUCHMEM;

[ - mponet Ganku;

4. rOpI/I3OHTaﬂBHOC YCUJIMC B CTAJIbHBIX YT'OJIKaX OIPCACIIACTCA I10

dbopmyiie
p=t
g (30)
Ycunue B oJIKoce
5= _P
s O , (3 1)

i€ O - YTOJI HAaKJIOHA CTaJIbHOTO MOJAKOCA K TOPU30HTAIIH.
[To ycunusm R u S onipefienisieM CEYEHUE YroJaKOB U JIIMHY
CBApHBIX IIIBOB.

5. Ilnomanb ceueHus yrojkoB BEIUUCIAEM 110 (hopMyIie

=
"}I :}Jc 9 (32)

rae Ry - pacd4eTHOE CONPOTHBICHHE CTAIM PACTSHKEHUIO IO MpPEAeIy
TEKY4YEeCTH;

g . - Koo duimenT ycnoBus padbotsl ( g . = 0,8).

6. Ilpou3BoguM MPOBEPKY CEUYEHHUS U3 YCIOBUS COBMECTHOMU
paboThl Oadky BMECTE€ CO IIIPEHTeNIeM, NPUHUMAas CYMMapHYIO

II0IIAIb pabouel apMaTypbl U3 CTEP>KHEU U YTOJIKOB.
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IpakTnueckoe 3ansaTue NS,
Tema  Pacyer  yCHJIEHHSI  CHKATBIX  KeJIe300€TOHHBIX
KOHCTPYKIMH

Pacuer BHCHCHTPCHHO-CIKATBIX 3JICMCHTOB

Ly
%
a IO - 4 | [eHTp TARECTH
L CEYeHisl apMarypu
NIE —5F 7
k\ b% JIOKESHUA
D\} e @ N\X PONOALHON
| X e’

&

Puc. 17. Cxema pacuera

1. BeranciseTcs BEICOTa CKaTOM 30HBI OETOHA

r= (o) \/mﬁ. P At B Al
T (33)

B DOAKOpEHHOM  BBIpAXEHWM 3HAK IUIKOC  [PUHUMAETCS
npue>h,—a',3HaKk MUHyc ipu e < h,—a '
rae h, - paboyas BeicoTa ceuenus (h,=hy - a);
aua'- pacCTOAHUWE OT PABHOACHUCTBYIOLIECH YCUJIMKA B apMaType
COOTBETCTBEHHO I PACTSIHYTOW U CXKATOW apMmaTyphl 10 OJrbKailiei
IPaHU CEYECHUS;
e U e ' - pacCTOsIHUE OT TOUYKH MIPUII0KECHUS MPOAOIBHOU

CrJIbl N COOTBETCTBEHHO 10 PABHOACHUCTBYIOIIECH YCHIMN PACTSIHYTOM U

CYKaTOU apMaTypsbl

h, —a

2, (34)
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h - ko3 huieHT, YUUTHIBAIOIIUN THOKOCTb AJIEMEHTA
yuuTbiBaercss npu L,/ hy> 10 mo rpaduxy na puc. 18, npu L,/ h <
10 h =1;

L, - IpuUBEJETCS BHICOTA KOJIOHHBI;

€, - DKCUECHTPUCUTET MPOJOJbHOU CHJIbI N OTHOCUTEIBHO IIEHTpa

TsoKecTH ceuenus (e, = M/ N);

L& 574 I I 7 I
G ‘ < % —— ‘\4‘
M N e o
® / /] A/ 1'{
o ¥ A - o
8 10 e
P 8 = v
E - 717 L
5, Vi 0 s e e
1 2 o
Sl A Al I il r [heAT
507 // // 4 // ‘1// / ’,Lolh 18
° e V. ] 3 2
0 P i 7 74 7 7 P g
- / W, O = W o
g5 [ /Y x vl "ol et ':‘.‘f-""’"
* [ A /X N e
A 1A P e e e e i
= o, "
03 [ 1/ /N A A B e /:[']Fi
[/ A A A AT .
[/ 7777
WllizzZzZZ=— f1=7
o1 WA ZAZ §rkg
O 41 12 13 14 15 16 17 18 19 20 21 22
SHA4YEeHUs Q

Puc. 18. I'paduk kodpduireHToB 7 115 pacuyera BHEIEHTPEHHO

CIKAaTbIX 3JICMCHTOB C Y4CTOM THOKOCTH

AsnA'y-cymMmapHas  IUIOIIAJb  CEUYEHUSI  COOTBETCTBEHHO

PACTSHYTOU U CKATOU apMaTyphl;
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R;u R' - pacueTHOE CONMPOTUBJIIEHUE apMATypbl COOTBETCTBEHHO
PACTSIKEHUIO U CKATHIO;

R ; - pacueTHOE CONPOTUBIIEHHE OETOHA OCEBOMY CHKATHIO.

2.  Ecmu x >0,55h, (Oonpiliie  SKCUEHTPUCUTETHI)  HECyIas
CIIOCOOHOCTH ceueHust N, onpenensercs no popmyse

N,=R,6xK (35)
rae K - noHmwxaronui kKo3pPuuueHTt, ycraHaB/IMBaeMblil mo Tada. § B
3aBUCUMOCTH OT TEXHUYECKOTO COCTOSIHUSI KOHCTPYKIIUU.

3. Ecmux> 0,55h, (Masible  SKCIEHTPUCUTETHI)  Hecylas
CIIOCOOHOCTh CEUEHMSI onpeenseTcs no Gopmyie

04%, & B+ R Az
E.ro = 0 el il

rac Z - paCcCToAHHUC MCKAY LICHTPAMH TIAXKCCTU paCTHHYTOﬁ U CcXKaTou

apmarypoit (z=h,—a')

Hecymast cnoco6HOCTh ceueHus N, ToJbKHA  ObITh  OoJbIle
JICUCTBYIOIIETO ycumus N .

4. OnpenensieTcs CABUTAIOIEE HAIPSKEHUE, B 30HE COMNPSIKECHUS

CTaporo U HOBOTo OETOHA

e

o H
elh ~0.5%) _ 119 pacTsyTOif 30HbI (37)

rac Q - IONCpCUHasdA CHUJjia B paCCMAaTPUBACMOM CCUCHUU,

T
3'?3;

- 17 CYKaTOM 30HBI. (38)
5. IlpoBepsiercsi COOMIOJIGHUE YCIOBUS COBMECTHOM pabOThI
CTaporo U HOBOTO OETOHA

TLLYTR, : (39)

r1e R ;, - pacueTHOE CONPOTUBIICHNE OETOHA PACTSIKEHUIO.
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4
6. B cimyuae, ecim ycmoBue © <17/ me BmmonHserca, To

HEO0OXOJIUMO YBEJIMYUTDH pa3Mep YCUIICHUS.

Pacuem YCUujileHus 6HECYCHMPEHHO-CIHHCAMbLX JleMEHRMOo6
cCmajlbHbIMU Y2O0IKamMu
7/
A,
“
2L
T MeTaiumyeckue
i i KD
I |
; l
e
| l
[ll ll]
| 4 |
L

Puc. 19. Cxema ycunenus

1. Hecymas  crnocoOHOCTh  KEJIE300€TOHHOTO  DJIEMEHTa
onpenesercs M0 METOAUKE pacueTa yYCHIICHHS BHEICHTPEHHO CIKATBIX

DJIEMEHTOB.
2. Pa3Huma wMexay JCUCTBYIOIIMM YCHIIMEM U HECYIEH

CIOCOOHOCTBIO JKENIe300€TOHHOTO JIEMEHTa BOCTIPUHUMAETCS CTaIbHON

oOpelIeTKoN U3 yrojikoB.
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[Tpu 3TOM paccTosiHre MEXy IPUBAPEHHBIMU IJIAHKAMU (B CBETY)
HE 0KHO NpeBbIaTh 40 i iy (I min - MUHAMAaJIbHBIA paJilyCc UHEPIUU
CEUEHUS YTOJIKA).

3. Ycunus, nepegaBaeMble Ha YTOJIKH, ONPEAEIISIIOTCS

N'P =[N_N"'{%i%]’ (40)

rae N - IeMCTBYIOIIAS MPOI0JIbHAS CUIIA;

N, - HecyIIas cnocOOHOCTh CEUEHUS KeIe300€TOHHOTO JIEMEHTA ;

[+~
€, - DKCIICHTPUCHUTET TIPUIIOKECHUS CHITBI ’ ’
h - BBICOTA KEJIe300€TOHHOTO CCUCHHS.

4. Ycwime, BOCIPHHHMAEMOE YTOJKaMH, PACTOJOKCHHBIMHU TIO
OJIHOW CTOPOHE CCUCHMSI, OTPEALCIISACTCS

N=A, Ry, g, (41)
r7e A, - TUIOMA/Ib IBYX YTOJIKOB;
R, - pacyeTHOE CONPOTHUBIEHUE CTaJld PACTSHKEHUIO (CXKATHUIO) IO
npeaeny TeKy4ecTH;
g . - Koo durmeHT yciaoBuit padbotsl ( g . = 0,8).

Hecymiast  crmocoOHOCT,  YroJIKOB  JOJDKHA  OBITH  OOJBIIE

JAEUCTBYIOIIETO YCHUIus IV,

IIpakTnueckoe 3ansaTue Ne6.
Tema Pacuer yCWIeHUS META/UIMYECKUX KOHCTPYKUMMA
Pacuem memannokoncmpykyuii  npu  ycuienuu  yeeaudeHuem

cevyeHrusl
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CnocoObl yCUJICHHS! CTIBHBIX KOHCTPYKIIMA MYTEM YBEJIUYECHUS
UX CEYEHUM UMEIT JOCTATOYHO IIMPOKOE PaCIpOCTPAHEHUE B
npaktuke. [lopoOHbIe cBeeHNsT 00 YCUIEHUU CTAIbHBIX KOHCTPYKIIUM
YBEIIMYEHUEM CEUCHUUN NPUBEICHBI B [7,8]. Pacu€r ycuiieHui CTalbHbBIX
KOHCTPYKLMH YBEJIUYEHUEM CEYEHUH 1I0CTATOYHO CJIOXKEH. [Ipu pacuére
HEOOXOJIUMO YYUTHIBATh YPOBHHU HAIpPSHKEHUH B  CYIIECTBYIOIIMX
AJEMEHTaX U MOCJENOBAaTEIbHOCTh  BKJIIOUEHHST B paldoTy
JOTIOJIHUTEIBHBIX JIETAJIC, a TakXke HadajdbHbIe W JIOMOJHUTEIIbHBIC
nedopMaliud OCHOBHBIX KOHCTPYKIIMH, BO3HHUKAIOIIME HA CTaJUU
ycuieHus. B 3aBUCHUMOCTH OT YpPOBHSI HANPSPKEHHUM B CYIIECTBYIOIINX
KOHCTPYKIMSIX MPUHUMAETCS PEIICHHEe O HEO0OXOIUMOW CTENEeHH HX
pasrpy3ku (MojgHOM wuiu vacTuuHOM). JKematenbHO, 4TOOBI BO BCEX
CIy4yasix CTEp)KHM Tepel] YCUJICHHUEM ObUIM Ppa3rpykeHbl 10 TaKou
CTETIeHH, YTOOBI YCUJINS, BO3HUKABIIIME B HUX, He npeBblimanu 50...60%
pPACUYETHBIX.

Cratuyeckuii  pacyéT KOHCTPYKUHWW, YCHIMBAEMBIX IIYTEM
YBEJIMYEHUS CEUCHU 0€3 MOJHOM pa3rpy3Ku, HEOOXOIUMO BBITIOJIHATH:

— Ha HArpy3Ku, JCUCTBYIOIIME HA KOHCTPYKIIMM BO BpEMS
yCcwiIeHHs (Ha4aabHOE HArpy>KEHHE);

— Ha Harpy3ku, KOTOpble OynyT HeWCTBOBaTh Ha KOHCTPYKIIHUH
MOCJIC UX YCWJICHHS, C BHIOOPOM HEBBITOJIHBIX BAPUAHTOB UX COUYECTAHUSI.

YPpOBEHb HAYAIBHOTO HAINPSIKEHUS DJIEMEHTOB OIPAHUYUBAETCS C
1eIbI0 00ECTICUCHHST UX HECYIe CITIOCOOHOCTH B MPOIECCE YCUIICHUS B
3aBUCUMOCTH OT HOPMBI MPEACIbHBIX IUIACTHYECKUX Aepopmaliuii B
COOTBETCTBMHU C WX KjiaccoM. K mepBomy Kiaccy OTHOCSTCA CBapHbBIE

KOHCTPYKITUH, PA0OTAIOMKE B 0CO00 TSHKEIIBIX YCIOBUSIX AKCILTyaTallhH
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(moakpaHoBbIe Oajiku Il KpaHOB pexknuma padothl 7K, 8K, ameMeHThI
OYHKEPHBIX WA PA3rpy304HBIX ICTaKaj, padOTaIoOMMX HA HArpy3Ky OT
NOABMXKHOTO COCTaBa M T.I.). Pacy€rbl MNPOYHOCTH SJIEMEHTOB
BBITIOJIHAIOTCSI B MIPETIOI0KEHUN yIIpyroi padoThl ctainu. Ko BTopomy
KJIACCY OTHOCSITCA DJIEMEHThl KOHCTPYKIIMWA, HEMOCPEACTBEH- HO
BOCIIPUHUMAIOIIME MOABUKHBIC TUHAMUYECKUE UM BUOpAIIMOHHBIC Ha-
IpYy3KH U He BXxojsiue B 1 kinacc. HopMma nipesenbHbIX OTHOCUTEIBHBIX
IUIACTUYECKUX AeOopMannil €, = 0,001.

K Tperbemy Kkjaccy OTHOCSITCS DJE€MEHTBHl KOHCTPYKIIUH,
paboTaIIMX MPU CTATUYECKUX HArpy3kax, HO HE YJOBJICTBOPSIOIIUX
TpeOOBAHUSIM HOPM IO 00ECTICYEHHUIO OOIIEe U MECTHON yCTOMYMBOCTH
B Ipolecce pa3BUTUs IacTuyeckux Jgedopmauuif. s 3THX
KOHCTPYKLHUH €, = 0,002. K ueTBepTOMY KJIaCCY OTHOCATCS IIEMEHTHI
KOHCTPYKLIMM, paOoTaromue MOpu  CTaTUYECKUX  Harpy3kax W
ynoBierBopswonme tpedoBanusim  CIT  16.13330.2011 [9] mo
oOecrieueHn0 OO0ImEeld W MECTHOM YCTOMYMBOCTH TMPU PA3BUTHIX
IUIACTHYECKUX NePOpPMalUX, €y = 0,004.

Pacuér BeINIONHAETCA B CIEAYIOMIEN ITOCIEA0BATEIBHOCTH.

1. OmnpenensieTcss Ha4aJIbHBIM MPOTUO YCUIIMBAEMOTO CTEPKHS B
MJIOCKOCTH JACHUCTBUS MOMEHTA!

Jo=Noe/(Nos = Ny), (42)
rme e=My /N, — CIy4YalHbIM HAYaJIbHBIA JAKCUEHTPUCUTET
OpPOAOJBHOM  CHJIBI ~OTHOCUTEIBHO OCH X, [PHUHUMAEMBIA C
COOTBETCTBYIOIIUM 3HAKOM;
No u My’ — pacu€THble 3HaUCHUSI HAYAJIBHON MPOJIOIBLHON CHIIBI U

MOMEHTA, BEIYMCJICHHBIC 110 HeIe(hOPMUPOBAHHON CXEMe:
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Ny = e El/L, 2 DiepoBa cuia Jjisi OCHOBHOI'O CTEPKHSI;

Iy, L, — MOMEHT HWHEPUHUM U paCYETHAs JJIMHA OCHOBHOIO
CTEPXKHS.

B caydae uneHTpanbHO ckatoro ajeMmeHTta, korma Mg'=0,
HavyaJbHbIA SKCLIEHTPUCUTET Oonpeaensercs no hopmye

e = M() WO/A(), (43)
i€ My — CIAy4ailHbI HA4YaJIbHBIA OTHOCUTENIBHBIN 3KCHIEHTPUCHUTET (pHC.
20);

WO — MOMCHT COIIPOTUBJICHUS HCYCHIICHHOT'O CCUCHUSI.

77'10
//
0.4 4
0.2 ]
: =
//
0 40 30 120 160 Ao

Puc. 20. I'paduk 3aBUCUMOCTH CITy4aliHOTO HA4aIbHOTO
OTHOCHUTEIBLHOI'O KCIIEHTPHUCUTETA OT THOKOCTH

2. Ilpu 3aaHHOM BHENIHEW HATPy3KE OMPEACISIETCS BO3MOXKHOCTD
YCUJICHHUSI OCHOBHOTO cTepxHs. [Ipu 3TomM B 00ImieM ciydae B Hadaie
cxaTus (PacTSHKEHHS) C M3THOOM ONPEACIISIIOTCS 3HAUYCHHS HAPsHKEHUM
o hopMmye:

o= NO/AOn iMOxy/IXOniMOy X/Iy09 (44)
rae No, Mo, , My, — IpoJoabHAs CHIAa M W3rHOArolUe MOMEHTHI B

Han0oJiee HArpy>KEHHOM CEYCHHUH AJIEMEHTA.
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[Ipu pacuére ycuieHUsT THUOKHUX  CXKATO-U3OTHYTBHIX  WJIU
BHELICHTPEHHO-CKATBIX CTEP)KHEM MOMEHTBHI M, BBIYUCISIOTCS 110

neopMHUPOBAHHON CXEME C YUETOM MPOTUOOB CTEPKHS MO (PopmyIie:

My = Ny (e + fo). (45)

3aTeM OompeaensaeTCss OTHOIIEHUE

cSO,max
R_\'O

<By>

(46)
rie y — NpeneabHbI YPOBEHb HAYAJILHOTO HATPYKEHUS DJIEMEHTOB IS
KOHCTPYKIIMM, YCHUJIMBAEMBIX C IIOMOINBIO CBApKH B 3aBUCHMOCTH OT
Kj1acca koHcTpykuui (fy < 0,2 — nna 1 kiacca, fy < 0,4 — s 2 knacca,
Lo <0,8 — n1s1 3 u 4 kaccoB).

Ecnu ykazaHHbIE YCIOBHUS HE BBITIOIHSAIOTCSA, TO HEOOX0MMa JTU00
npeaBapuTeNbHas pa3rpy3ka KOHCTPYKIUM, JHOO HCIIOJIb30BaHUE
CIICIMATIbHBIX  TEXHOJOTHYECKUX MEPONPUSATHM TIpU  YCUJICHUH,
oOecreunBaOIUX OrpaHuueHre  jaepopManuii  KOHCTPYKIUH (B
YaCTHOCTH, CBAPHBIX).

3.  Onpenensiercs  Oporud  yCWJIEHHOTO  3JIEMEHTa  MpHU
MPHUCOCTNHEHUHN PJIEMEHTOB YCUJICHUS:

— K TUIOCKHUM MOBEPXHOCTSAM MO (hopmyJie

fe = 1o (47)

— K BBIITYKJIBIM U BOTHYTBIM MTOBEPXHOCTSM IO (popmyrie
.1 )

A & , (48)

./‘\ :.’;)i l_a\

54



r7i€ fp — Ha4aJbHBIA NPOTrU0 YCUIIMBAEMOTO 3JIEMEHTA, ONPEIEIIeMblil B
pacyérax CXKaTblX CTEPKHEM HA YCTOMYHUBOCTH OT PaACUETHBIX
HayajJbHBIX HArpy30K, a B pacu€rax Ha JaeQOpMaTUBHOCTH — OT
HOPMATHUBHBIX HAYaJIbHBIX HArpy3ok; » [/, — CcyMMa MOMEHTOB WHEPIIUU

9JICMCHTOB YCUJICHUAI.

IIpakTnueckoe 3ansaTue Ne7.

Tema Pacuer ycumiieHUs KAMEHHBIX KOHCTPYKIUM

OnuuMm  u3  HaumOosiee OAPEHEKTUBHBIX CIIOCOOOB  YCHUJICHUS
KaMEHHBIX KOHCTPYKIIMH SIBJISICTCS BKIIIOYCHHE KIAJKH B 000HMY.
Knaaka B oOoiiMe paboTaeT B YCJIOBHSX BCECTOPOHHETO CXKATUS U
OTpaHUYEHHUSI CBOOOJIBI MONEPEUYHOTO PACIIMPEHMS, YTO 3HAYUTEIBHO
YBEJIMYMBAECT CONPOTUBIISIEMOCTh KIAJAKU BO3JIEUCTBUIO MPOJOIBHOMN
cunbl. B aTo#t cBsI3u 000itMbl Hanbosiee 3GOEKTUBHBI IS YCUIICHUS
CTOJIOOB U MPOCTEHKOB.

B npakTuke ycuieHus: IpUMEHSAIOTCS TPU BUJA 000IM: CTalbHBIE,
&KeJIe300€TOHHbIC, ApMUPOBAHHBIE PACTBOPHBIE.

[IpoekTupoBaHre U PACUYET CTaJIbHBIX OOOWM BBITIOTHSACTCS
CICAYIOIIUM 00pa3oMm.

OO6oiiMa MTPOEKTUPYETCA W3 BEPTUKAIBHBIX CTaJdbHBIX YTOJKOB,
yCTaHABJIMBAEMbIX Ha PACTBOpPE MO YIVIAM YCWJIMBAEMOIO 3JIEMEHTa
(mpocTeHka, cToi0a), ¥ XOMYTOB W3 MOJOCOBOW WM KPYIJIOW CTajH,
NPUBAPEHHBIX K yrojikaM. PaccTosHre MEXIy XOMyTaMHu JOJIKHO ObITh
He Oojiee MEHbIIEro pasmepa cedeHus u He Oomee 50 cm. [s

BKJIFOUEHUSI O0OMMBI B pabOTy 3a30pbl MEXAY KIAJAKOM M YrojikaMu
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TIIATEIBHO 3aIOJIHSIOTCS LIEMEHTHO-TIECUAHBIM PACTBOPOM B  «COK»
[10]. CranpHas o0oiiMa J0/KHA OBITH 3allUIICHA OT KOPPO3UHU CIOEM

[Ie- MEHTHO-IIECYAaHOr0 pacTBopa TtoamuHoM 25...30 MM 1o

METAJLIMYECKOU CETKE.

|
.

e A< wn )

wex ure>Sion ¢

-
St
= NG ae)
S 54w
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‘v ' -
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i
A
= -
¥
-

Puc. 21. Cxembl ycUJICHUSI KUPTTMYHBIX KOHCTPYKIIMI 000MMaMu:
a - CTaTbHOM, 0 — JKeNe300€TOHHOH, B - paCTBOPHOM: | — cTambHBIE YTOJIKH,
2 — mIaHKy (XOMYThI); 3 — 3alMTHBINA CIION pacTBoOpa; 4 — MPoAOJbHAS apMaTypa; 5
— XOMYTBI; 6 — 0€TOH 000WMBI; 7 — PaCTBOP 0OOUMBI; 8 — KUPIIUYHBINA CTOJIO
(IpOCTEHOK)

CxeMa ycuieHus CTaIbHOW 000¥MOi mpuBeeHa Ha puc. 21, a.
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Kene3zo0eToHHbIE 000HMBI TPOEKTUPYIOTCSA M3 OETOHA Kjacca He
Huxe B12,5 ¢ apMupoBaHreM BEPTUKAIbHBIMU CTEPKHIMU U CBAPHBIMU
xoMmyTamH. PaccTrosiHue Mexay XOMyTaMu JOJDKHO ObITh HE Ooiee 15
cM. TommuHa 000MMBI Ha3HAYaeTCs MO pacuéTy U paBHsieTca 4...12 cwm.
JluaMeTp TPOAOJBHBIX CTEPKHEHM NPUHUMAIOT HE Oosee 12 mwm.
KOHCTpYKTHBHO TOJIIIIMHA O00MMBI pEKOMEHAYETCSI HE MEHee 6...8 cM.
Cxema ycuiieHuUs Kejie300€TOHHOM 000iiMOl npuBeieHa Ha puc. 21, 6.

ApMupoBaHHas pacTBOpHas 0o0OWMa NMpPUMEHSIETCS MJI1 CTOJIOOB
J000r0 MOMEPEYHOTO CEUEHHMs], Korja He TpeOyeTcs OoJibllias CTENEHb
yCWICHUS. ApPMUPOBAaHHBIA Kapkac OO0OMMBI MOPOEKTUPYETCS U3
BEPTUKAJIBHBIX CTEpKHEW nuamerpom 6...10 MM, paccTaBIIEHHBIX HE
pexe 40 cMm, U TOPU3OHTAIBHBIX 3aMKHYTBIX XOMYTOB JUAMETPOM 4...6
MM, OXBaTBhIBAKOIINX CTEPKHU U pACTIONIOKEHHBIX uepe3 S = 10...15 cm.
KOHCTpYKTHBHO pPEKOMEHIIYIOTCSI BEPTUKAIBHBIE CTEPKHH JTUAMETPOM
6...8 MM. ApMaTypHbId KapKac MNOKPBIBAIOT CJIOEM INTYKAaTypKH W3
neMeHTHOTo pactBopa Mapku 100 TommuHoM 3...4 cM. CxeMa ycuneHus
apMUPOBaHHOM PACTBOPHOM 000¥MOI mpuBeeHBI Ha puc. 21, B.

Pacuér 351eMEeHTOB U3 KUPIUYHOM KJIaJIKU, YCUIEHHBIX 000HMaMH,
OPU LEHTPAIBHOM M BHELEHTPEHHOM C)KAaTUH NPU SKCIEHTPUCUTETAX,
HE BBIXOJAIIMX 34 MNpPENeibl sAApa CEYEHUs, HPOU3BOAUTCSA IIO
dbopmynam:

— IIPU CTaJIbHOM 000iimMe

N g
-*)p R.m 4 + Ru‘:
[+1251 100 ok

N=wyo|| m,mR+n
: (49)

TUTS YKee300€TOHHOM O0O0MBL:
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r 3“‘ R.m- ~ ’
Nswyo|| mmR+N———= |A+mR Fy + R A |;

[+ 100
(50)
JUTsl apMUPOBAHHOM pacTBOPHON 00OMMBI
28u R
N< m,my R 41— =
OB e 100
(1)

Koadduimentsl y 1 7 NpUHUMAIOTCA: TIPU LIEHTPAJIbHOM CXKaTUU
w =1, n=1; npy BHELLEHTPEHHOM C>KaTU! PABHBIMMU:

w = 1—2ey/hy, (52)

n = 1 — 480/h0. (53)

B dbopmynax (49) — (51) npuHATHI cleayroire 0003HAYEHUS:
N — npoponbHas cuna, kH;
A — miomaab ce4eHusl yCUIIMBAEMON KIaJIKH;
A; — MJIOIIAJb CEYECHUS! MPOJOIBHBIX YTOJIKOB CTAIBHOM OOONMBI WM
POJOJILHOM apMaTyphl KeJle300€TOHHOM 000MMBI;
A, — momanb cedeHuss OeToHa OOOWMBI, 3aKIIOUYEHHOTO MEXKIY
XOMYTaMH U KJaJaKoM (0e3 yuéra 3alIuTHOTO CJ10s1);
R u R, — pacu€THble CONPOTUBIICHUS KIaAKU U O€TOHA 00ONMBI;
Ry,, — pacdu€THOE CONPOTUBJICHUE TTONIEPEUHON apMaTypbl 00ONMBI;
R, — pacu€rHOE CONMPOTUBIIEHUE YIOJIKOB WJIM MPOJOJIBHOM CXKATOU
apMarypsl;
¢ — Ko3(pPuMeHT mPoI0ILHOTO U3rubda (TIpu ONpeneeHUN (p 3HAUCHHE
o IPUHUMAETCS KaK JJIsl HEYCUJIEHHOW KIaJKH);
my — KOO(Q(PHULUUEHT, YYUTHIBAIOUINN BIMAHUE JUINTEIBHOIO BO3AEHCTBUSA

Harpy3Ku;
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my, — K03( QULMEHT ycIoBUs padOTHI KJIAJIKU, IPUHUMAEMBIN paBHBIM |
TUIs Kitaaky 0e3 noBpexaeHuit u 0,7 — 11l KJIaJIKu ¢ TPEIMHAMMU;

my, — KO3(OPUIUEHT yCcIoBUil pabOThl OETOHA, MPUHUMAEMbIN paBHBIM |
Opu Iepeaade Harpy3ku Ha 000iMy M HaJIMYHMH OMOPbI CHU3Y O0OMBEI,
0,7 — npu nepenade Harpy3ku Ha oOOMMY U OTCYTCTBHM OMNOPBI CHHU3Y
oboiiMbl u 0,35 — 0e3 HEmoCpeACTBEHHOM Mepenadyd Harpy3Kud Ha
00oiimy;

{4 — IPOLIEHT apMUPOBAHUS XOMYTaMH U MONEPEYHBIMU TIaHKAMMU.

Bemuunna p onpenensiercs no gpopmyse

2A.\h+b
hbS , (54)
r7ie h, b — pa3mMepsl CTOPOH YCHIIMBAEMOTO SJIEMEHTa,
S — paccTosHHE MEKIy OCSIMH IONEPEYHbIX CBSI3eH MpPU CTaJbHBIX

oboiMax (2 > S < b, Ho He Oonee 50 cM) WM MEXKIY XOMyTaMHU MpPH

&KEJIe300€TOHHBIX U IITYKAaTypHBIX 000MMax (S <15 cm).

IIpakTn4ueckoe 3ansaTue Ne§.
Tema Pacuer ycuwiieHUs JepeBAHHBIX KOHCTPYKUIMMA
OCHOBHbBIC TIPUHIMUIIBI YCWJICHHUS JIEPEBSHHBIX KOHCTPYKIUN
CJICIYIOIIIHE:
- YCWUJICHHBIC JI€PEBSIHHbIE KOHCTPYKIMH JOJDKHBI BBIMOJHATD
CBOM— TIpeXHHUE GYHKIMA JHUOO0 IIOJHOCTHIO, JHMOO YaCTUYHO, B
MOCJICTHEM ClTy4dae YCUJIUS MEPEeIatoTCa Ha JPYrue CYIIECTBYIOIINE WU

HOBBIE CTPOUTEINIbHBIE KOHCTPYKIUH;
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- YCWICHHBIE  JICPEBAHHBIE KOHCTPYKIIMA IO  HECYIEH
CIIOCOOHOCTH, ne(opMaTUBHOCTH JTOJKHBI YAOBJIETBOPATD
TpEeOOBAHUSIM JIEUCTBYIOIIUX CTPOUTEIIHHBIX HOPM;

- 1ETeCO00pa3HOCTh YCUJICHHUS JIEPEBSAHHBIX KOHCTPYKIIMA U
BBIOOP BapuaHTa YCWJICHUS JIOJDKHBI ObITh dKOHOMUYECKU OOOCHOBAHBI;

- OJIHOTHUIIHBIC JIEPEBSIHHbIC KOHCTPYKIIMU C XapaKTEPHBIMHU JJIsI
HUX JeeKTaMu CIeayeT YCUIUBATh €AUHO0OPa3HBIMU METOAMH.

Metonbl  ycuieHUsT  JACPEBAHHBIX  KOHCTPYKIIMH  MOJKHO
KJIACCU(DUITUPOBATH MO PA3TUYHBIM MPU3HAKAM.

ITo Ha3zHaueHwuto:

BPEMEHHOI'O YCUJICHUS;

CTallMOHAPHOTO YCUJICHUSI.

[lo BAMSHUIO SJIEMEHTOB YCWIEHMS Ha CXeMy paOoThl
YCWJIMBAEMOW KOHCTPYKIIUU:

a) 0e3 W3MEHEHUs] TIpeKHEH CXeMbl pabOThl JIEPEBSIHHBIX
KOHCTPYKIIWH;

0) Cc Wu3MEHEHHWEM TNpekHEH CcXeMbl pPadOThl JIEPEBSHHBIX
KOHCTPYKIIUN.

Memoowl ycunenus 6e3 usmeHeHuss UCXOOHOU cXeMbl padbomai.

K 3101 rpynmne MeToa0B OTHOCATCS CHEAYIOLIUE:

- YCTaHOBKAa JOMOJHUTEIBHOTO YHCIA KPEHEKHbIX W3IEINN
(0oaTOB, TBO3/ICH, IITYPYIIOB U T. II.);

- YCTAHOBKA JOMOJHUTEIbHBIX CaAMOCTOSITEIHHO PabOTaIOIINX
KOHCTPYKIHW, pa3rpykaruX YCUIUBAEMYIO KOHCTPYKIIUIO;

- 3aMEHA WM YCUJICHHUE DJIEMEHTa, KOTOPBIA COAEPKUT AePEKThI, —
paboTaeT ¢ nepeHanpspkeHueM (puc. 22);3J1eMEHThl YCHJICHHS MOYHO
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BBITIOJIHSTE JIMOO M3 TOrO JKE mMarcpuaja, U3 KOTOPOro H3roTOBJICHLI

YCUJISIEMbIE KOHCTPYKIIUH, TUOO0 U3 IPYTUX MAaTEPUATIOB;

& //

—
& .

g (|l =

ST

Puc. 22. Ycunienue noBpexIeHHON JEPEBIHHON CTOMKH
CTAJILHBIMHU TSHKaMU

- YCWJICHHE JCPCBSIHHBIX KOHCTPYKIIMH WJIM HX 3JICMEHTOB
IPOTE3aMH; MPOTE3 MPEACTABISET COOON CHEIUATbHYI0 KOHCTPYKIIHUIO,
BKJIFOUAEMYI0O B COCTAaB YCHJIMBAEMOW KOHCTPYKIIMH IS 3aMEHBI B
pabore nedeKkTHOro yuyacTka WM Yy3ja, MpoTe3aMH, Harpumep,
HapalllMBAOT YAAJEHHbIE W3-32 CUJIBLHOTO IOBPEXKICHUS JIOMOBBIMHU
rpubamMu  OMOPHBIE KOHIIBI JIEPEBSHHBIX OallOK, OIMOPHBIC Y3JIbI
JIEepeBAHHBIX (epM U T. N.; B MpakTUKy CTPOUTENIHCTBA BHEIPSAIOTCS
OpOTE3bl,  BBINOJIHEHHbIE W3  TMOJHUMEPHBIX  MaTepHayoB: U3
noJIMMepOeTOHA HAa OCHOBE MOAM(PUIMPOBAHHOW SMOKCHUIHON CMOJIBI,
U3TOTOBJISIEMOTO Ha MECTE, M CTEKJIOIUIACTUKOBOM apMaTyphl B (opme
CTEp>KHEHN Kpyraoro cedeHus (puc. 23);

- YCWJICHHE HEKJICCHBIX KOHCTPYKIIUH, COAEP)KAIIUX YCYIICUHbIC
TPEIINHBI, WA KJICEHBIX KOHCTPYKIIMN C YCYIICUYHBIMU TPEIIMHAMHU U

PacCCIONBLINXCA 11O KJIICCBBIM IIBAM, KJIICCBBIMU COCTABAMM,
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- YCWICHHUE JEPEBSHHBIX KOHCTPYKIMUA BKJICUBAHUEM CTaJIbHBIX
CTEpXHEW U OOJITOB; YCUJIEHUE CTSKHBIMH OOJITAMU U XOMyTaMu (pHUC.
24);

- YCUJICHHME JIEPEBSIHHBIX KOHCTPYKIIMM HAIIMBKOW HAKJIAJIOK WM

JIBOMHOM NEPEKPECTHON OOIIMBKON JTOCKAMM.

a) 8)

b, . 2.

Puc. 23. Crioco6 ycuieHus MoBpeXACHHBIX TOPIIOB OATIOK
MPOTE3aMH U3 CHHTETHYECKUX MaTEePHAJIOB:
d — Pa3aCIICHUC OIIOPHOT'O TOPIA 6aJIKI/I Ha 30HBI C paSHH‘{HOﬁ CTCIICHBIO
IMMOBPCIKACHUS I'HAJIBIO, 6- TOpCH 6aJ'IKI/I, Sa‘II/IHIaGMHﬁ OT THHUJIOCTHBIX
I'[OBpG)KIIeHI/If/'I; B — BKIICMBAHUC apMATYypPbI, I — U3TOTOBJICHHBINA IMpOTE3

Il
1‘“‘1“\"*‘ “‘I

Puc. 24. Ycunenue pacTpeckaBIIerocs KOHIIA JIEPEBIHHOM OallKu
CTSDKHBIMH O0JITaMU
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IpakTuueckoe 3ansiTue Ne9,
Tema Pa3zpadoTka nporpaMmmMbl 00cj1e10BaHUS

B coorBerctBun ¢ I'OCT 31937-2011 [11], oOcnenoBanue u
MOHUTOPUHI TEXHUYECKOTO COCTOSIHUSI 3JaHUM U COOPYKCHUU
OpPOBOJSAT B COOTBETCTBUM C TMPEIBapUTEILHO pa3padOTaHHBIMU
porpaMMamMH.

IIporpamma  oOcnemoBaHusi  pa3pabaThiBaeTCsl Ha  OCHOBE
TEXHUYECKOTO 3aJ1aHus, IIPOEKTHOM, HCIIOJIHUTEIbHOU 51
AKCIUTyaTallMOHHOW JOKYMEHTAIlUM, BU3YaJbHOTO OCMOTpa OOBEKTa
obcinenoBanus. Ilporpamma oOcienoBaHusl 3JaHUM W COOPYKCHUMU,
MOJABEIOMCTBEHHBIX oOpraHaM PocTexHaja3opa, JO0JDKHA TMOJYYUTh
ono00peHne B MECTHOM nHcHekiuu PoctexHaazopa.

Pa3zpaboTka mnporpaMmbl OOCJIE€IOBaHUS BXOJUT B COCTaB
MOATOTOBUTEIBHBIX Pa0OT.

B nporpaMmme yka3bIBaroT:

- HOMEHKJIATypy 3JaHUH, COOPYKCHHUH, MOMENICHUH, MEPEYEHb
MOICKAIIUX  OOCIICIOBAaHUIO CTPOUTENbHBIX KOHCTPYKIIMM H HX
AJIEMEHTOB,

- TepeyeHb  MOJIeKAIero  OoOCIEIOBAaHUID  MHXKEHEPHOTO
000pyIOBaHMUS, INEKTPUUECKUX CETEH M CPEACTB CBSI3H,

- MECTa U METOJIbl THCTPYMEHTAJIbHBIX U3BMEPEHUHN U UCIIBITAHUH,

- MepbI 0€30MTACHOCTH M TEXHOJIOTHYECKHUE OrPaHUYCHHUS;

- KOJIMYECTBO M MECTOPACIIOJIOKEHUE KOHCTPYKIIMM, y4acCTKOB,
HaMCUYCHHBIX JIJIS MIOMCKA Ae(HEKTOB;

- MECTa BCKPBITUSA U 0TOOpa MpoO MaTepHanoB JJIsI HCCIACAOBAHMS

00pasIoB B Ja0OPATOPHBIX YCIOBUSIX,
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- CPEACTBA KOHTPOJIS;

- TEXHUYECKHUE CPEACTBA 00ECTICYEHHUS TOCTYIAa K KOHCTPYKILIMSIM;

- HEOOXOJAUMOCTb  MPOBEJACHUS  HHKEHEPHO-T€OJOTHYECKHUX
U3bICKAHUM,

- IEpeYEeHb HEOOXOAMMBIX TOBEPOYHBIX PACUETOB U T. I1.;

- KPUTEPUU OLIEHKU COCTOSIHUS.

Oopaszey npozpammot 00c1e008anuA

COI''TACOBAHO
[IpencraBurenp 3akazumka

« » 20 T.

[TPOI'PAMMA OBCJIEJOBAHU
TEXHUYECKOTO COCTOSIHUS 3[]aHUA (COOPYKEHUS)

HaMEHOBaHHE O0BEKTA

1. ens obceqoBanus
2. CocTas pabort

2.1. Auxamu3 wuMeOnIenNcd TEXHUYECKOW W HCIIOJHUTEIHLHOU
JTIOKYMEHTAIlUH

2.2.  PaccmoTrpenue  (aKTHUUECKHMX  YCIOBUM  BO3JCUCTBUA  Ha
KOHCTPYKIUH

2.3. IlpoBepka cOCTOAHUS KOHCTPYKIIHIA:
a) OCMOTp
0) oOcienoBaHue MOJTHOE WIH JIOKATbHOE KOHCTPYKTUBHBIX JIEMEHTOB

B) TEXHUYECKas MATHOCTUKA (METO/IbI, TPUOOPHI, MHCTPYMEHTHI)

I') CIEHAAIBHBIE UCCIIEOBAHUS MAaTEPUATIOB KOHCTPYKIIHM

1) aHAJIU3 CPEIbl KCILTyaTalluu

€) U3MEHEHHE COCTOSIHUS OCHOBAHUN U (PyH/IaMEHTOB
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k) oneHka ¢axtuueckoro HJIC 3aanust (C mpoBeaeHUEM MOBEPOYHBIX
pacyeToB) Ha IPOEKTHBIE, JEWUCTBYIOIIME U  IPOTHO3UPYEMBIS
BO3IEUCTBUS

2.4. CocTaBJIcHUE 3aKIIOUYCHUS

2.5. Belj1aua peKkoMeHJaum
3. [lepeueHb MOATOTOBUTENBLHBIX PaOOT, BHITIOIHAEMBIX 3aKa3YUKOM

4. Topsinok padot McnonHurtens no oObEKTy, 00ECleueHrne 10cTyna K
KOHCTPYKILIMSIM, COTJIaCOBAaHHUE BPEMEHM, OOecIleueHHue Oe30MacHOCTH
IPOU3BOJICTBA pabOT
5. CnenuanbHbIE MEPOITPUATHUS
6. [Topsnok mpueMku padoT
7. CpOKH M 3Tarnbl BBINOJHEHUS pabOT

« » HcnonauTeb

IIpakTn4yeckoe 3ansatue Nel(.
Tema MeToauKa cOCTABJICHUS 3aAKJIIOUEHUA 0 TEXHHYECKOM

COCTOSTHMM KOHCTPYKUMIA

3aKkJIoueHUe M0 UTOraM OOCJIEOBAaHUSI TEXHUUYECKOTO COCTOSHUS
00bEKTa BKJIIOYAET B CEOS:

- OLICHKY TEXHUYECKOrO COCTOSHUS (KAaTErOpHI0 TEXHUYECKOTO
COCTOSIHHS );

- Marepuasibl, OOOCHOBBIBAIOIIME MPUHATYIO  KATETOPHIO
TEXHUYECKOT0 COCTOSIHUS OOBEKTa;

- o0ocHOBaHME HaubOoJee BEPOSTHBIX MPUYUH TOSIBICHUS
nedheKTOB U MOBPEKACHUN B KOHCTPYKIUAX (MPY HATTUYUH );

- 33JJaHU€ HA MPOEKTUPOBAHUE MEPOIPHUITUN IO BOCCTAHOBJICHUIO

WM YCUJICHUIO KOHCTPYKIIHMM (€l He0OXOAMMO).
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<I)0pMa 3aKJII0YEeHHSs 10 00CJIeJ0BAHNI0O TEXHUYECKOI0 COCTOSIHUS

3AaHUA

3aKJIr0YeHre M0 00CIIEI0OBAHNIO TEXHUYECKOTO COCTOSTHUS 00BEKTa

1 Anpec oObekTa

2 Bpems nipoBeieHHs1 00Cyie10BaHuUs

3 Opranu3zaiius, NpoBOJIMBIIIas 00CIEI0OBAHUE

4 Cratyc oObekTa (HaMATHHK apXUTEKTYPBHI,
MCTOPUYECKUIN MTaMSITHUK U T. 11.)

S Tun npoekta 0ObEKTA

6 IIpoekTHas OpraHM3aIus,
MPOEKTUPOBABINIAST OOBEKT

7 CtpouTenbHas OpraHM3allvs, BO3BOJMBIIAS
00BEKT

8 ['ox Bo3BeneHus o0OnEKTA

O T'on u xapakTep BBINOJHEHUS IOCIEIHETO
KAUTAIIBHOTO PEMOHTA WJIM PEKOHCTPYKIIMU

10 CoOcTBEHHUK 00OBEKTA

11 ®opma coOCTBEHHOCTH 00BEKTA

12 KoHCTpYKTUBHBIN TUI 0OBEKTA

13 Yucio sraxein

14 Ilepymox OCHOBHOTO TOHA COOCTBEHHBIX
KoJIcOaHUN (BI10JTB MPOIOJILHOM U
MOTNEepeyHOn ocel)

15 Kpen oObekTta (BAOJH MPOJOIBHON U
MONepeyHoOn ocel)

16 YcrtaHOBIIeHHass KaTErOpHUsi TEXHUYECKOIO

COCTOSIHHSA 00BEKTa

K 3akawoueHue MOTYT OBITh MNPHUIOKECHBI

00OCHOBBIBAIOIIIME BBIOOP KATErOpUU  TEXHUYECKOTO

00BEKTA:
- ¢poTorpadpuu 0OBEKTA;

- OMMCAaHUE OKPY’KAIOIIEH MECTHOCTH;

Marepuaiisl,

COCTOAHUA

- OmHucaHue OOIIEro COCTOSAHHUS OOBEKTa MO BU3YAJbHOMY

O6CHCI[OB3HHIO C YKa3aHHUECM €T0 MOPAJIbHOT'O U3HOCA,
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- ONHWCaHWE KOHCTPYKIIMH OOBEKTa, WX XapaKTePUCTUK U
COCTOSIHUS;

- YepTEKHU KOHCTPYKIIMI 00BEKTa C IeTaasiMA U OOMepaMu;

- BEJIOMOCTb JI€(PEKTOB;

- CXeMbI 00BEKTa C YKa3aHUEM MECT IMPOBOIUBIINXCS U3MEPEHUN 1
BCKPBITUN KOHCTPYKILIUU;

- pe3yJbTaThl U3MEPEHUN M OIICHKA MMOKa3aTesIeH, CIIOIb3yeMbIX B
MOBEPOYHBIX pacyueTax;

- ONpeACIICHUE JNCUCTBYIOMINX HArpy30K M TOBEPOUYHBIC PacdeThl
HECYIIEeH ClIOCOOHOCTH KOHCTPYKIIMM M OCHOBaHUS (DYyHIaMEHTOB;

- TIJIaHBI OOMEPOB M pa3pe3bl 0OBEKTA, TIJIaHbI U pa3pe3bl mypdos,
CKBaXXHH, YEPTEIKU BCKPHITHIA;

- TEOJOTMYECKUE U THUJIPOTeOJIOTUYECKUE YCIOBHUS y4acTKa,
CTPOUTENIbHBIE M MEP3JIOTHBIE XapaKTePUCTUKUA TPYHTOB OCHOBAHMS
(pu HEOOXOIUMOCTH );

- ¢poTorpaduu nmoppexaeHu pacaaoB U KOHCTPYKIIUH;

- aHAJIM3 TPUYMH JACPEKTOB U MOBPEKICHUM;

- 33/IaHUE HA MPOEKTUPOBAHUE MEPONPUSATUIA MO BOCCTAHOBJICHUIO
WIM YCUJICHUIO KOHCTPYKIHH (MpU OrpaHUYEHHO pab0TOCTIOCOOHOM WU
aBapUMHOM COCTOSIHUM OOBEKTA).

3aKaoueHHe MO0  UTOraM  KOMIUIEKCHOTO  OOCIeqOBaHUs
TEXHUYECKOI'0 COCTOSIHUS OOBEKTa BKJIIOYAET B CEOSI:

- OLIEHKY TEXHHMYECKOIO COCTOSHUA (KAaTEropui0 TEXHUYECKOTO
COCTOSIHHS );

- pe3ynbTaThl 00CJIEIOBaHUS, OOOCHOBBIBAIOIIUE MPHUHATYIO

KaTCropur TCXHUYCCKOT'0 COCTOAHUA O6’I)€KT21;
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- OIIEHKY COCTOSIHHMSI MHXEHEPHBIX CUCTEM, DJICKTPUUYECKUX CETEU
U CPEIACTB CBSI3U, 3BYKOM3OJMPYIOIIUX CBOMCTB  Orpa)Jaarolinx
KOHCTPYKIIMM, IIIymMa WHXEHEPHOTO OOOpYJIOBaHUs, BHUOpaluii W
BHEIIIHETO  IIyMa, TEIJIOTEXHUYECKUX  IIOKa3aTeslel  HapyKHBIX
OTPAXKIAIOIIUX KOHCTPYKIUN;

- pe3ysibTaThl 00cCJenOBaHUs, OOOCHOBBIBAIOIIUE IPUHSITHIC
OIICHKW;

- obocHOBaHHME HaubOoOJee BEPOSATHBIX MPUYUH MOSBICHUS
Nne(EeKTOB UM TMOBPEKJCHUN B KOHCTPYKIIUAX, MHXKCHEPHBIX CUCTEMax,
AIEKTPUUECKUX CeTAX u CpeAcTBax CBSI3U, CHIDKCHUS
3BYKOU30JIUP YIOIITUX CBOMCTB OTpakKJIArOITUX KOHCTPYKITUH,
TETJIOU30JIUPYIOIINX CBOMCTB HAPYKHBIX OrPakKAaOIIMX KOHCTPYKIIUM
(pu HATTUYUN);

- 3aJIaHUE HA TPOCKTUPOBAHUE MEPOIIPUSATUI IO BOCCTAHOBJIEHUIO,
YCWICHUIO WM PEMOHTY KOHCTPYKIMH, 000pynoBaHus, cered (mpu
HEOOXOIUMOCTH).

3aKaoueHHsT [0 UTOraM  IPOBEACHHOTO  OOCJedOBaHUS
TEXHUYECKOTO COCTOSHUSA 3JaHUM W COOPYKEHHMM WM 2JTamna HX
MOHUTOPHUHTA TOJIUCHIBAIOT HEMOCPEACTBEHHO HCIIOJIHUTEIN padoT,
PYKOBOJIUTENIM WX MNOAPA3AECIECHUA ¢ YTBEPXKAAIOT PYKOBOAUTEIU
OpraHu3alui, TPOBOJAUBIINX 00CIEI0OBAaHUE WIIM Tall MOHUTOPHHTA.

[Ipr  cokpamieHun  3aKa34yukoM OOBEMOB  OOCJIEIOBaHMS,
CHIDKAIOIIEM JTIOCTOBEPHOCTh 3AKJIIOYEHHSI O TEXHUUYECKOM COCTOSTHUH
0o0beKTa, 3aKa3yMK CcaM HECeT OTBETCTBEHHOCTh 3a HUBKYIO

JIOCTOBEPHOCTH pe3yJibTaTa 00CICIOBaHMS
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