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1 BpluHc/ieHHMe KPEHOB CTPOMTEJIbHBLIX KOHCTPYKIMMA, 3MaHUHA H
COOPY KeHM i1

OTKJIOHEHHE  COOPYKEHUS  OT  IIPOEKTHOTO  IIOJOKEHUS B
BEPTUKAJIIBHOW IUIOCKOCTH HAa3bIBACTCS KpeHom. KpeH BO3HHKAeT OT
HEPAaBHOMEPHON OCAJAKU OCHOBAHUSA COOPYXKEHUS U OIpPEHEIACTCI C
MOMOILIBIO TSKETBIX OTBECOB, TEOJOJHMTOB M MPHUOOPOB BEPTUKAIBLHOTO
npoektupoBanusd. [Ipu HaOMOAEHUAX 332 KPEHAMU 3[JaHU U COOPY>KEHHI
npeesibHbIE OITMOKA U3MEPEHUN HE JOJKHBI TPEBBIIIATH:

® ISl CTCH IPaKJIAHCKHMX W POMBILUIeHHbIX 31anui - 0,0001 h;
e IS IBIMOBBIX TpYO, Oamen, maur - 0,0005 h,

rje h - BeicoTa coopyXeHusl.
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Puc. 1. CxeMbl onpenenenus KpeHa COOPYKEHUS: a - BEPTUKAJIbHBIM
POCKTUPOBAHUEM, O - CTIOCOOOM TOPU3OHTAJIBHBIX YTJIOB

IIpy wcnonb30BaHMM OTBECAa JJIs OINPEACIEHUS KpPEHA HUTh
3aKPEIUISIOT BBEPXY COOPYKEHHUS U II0 €€ OTKIIOHEHUIO OT COOPYKEHHUS
ONPENETSAIOT aOCOMIOTHYIO BEIMYMHY KpPEHA 1 MPU MOMOIIM IIKAJIOBBIX
YCTPOMCTB, HAIPUMED, JINHEWKN C MUJUIMMETPOBBIMU JeJIeHUsIMU. KpeH B
OTHOCHUTEJIbHOM Mepe BhIpa3suTcs (Hopmyioin
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rac h - BrICcOTA COOPYKCHUS { - oTKJIOHEHHE OT BCPTHKAJIHN.

DTOT mpocToil cnocod oOecneyuBaeT TPeOyeMyr0 TOYHOCTh IIPH
BBICOTE COOPYKEHUs 10 15 M.

C noMoOIILIO TEO0JUTA

OnpeneneHre KpeHa COOPYKEHUSI MOKET OBbITh BBINOJHEHO C
NOMOIIBI0  TEOJOJUTA, YCTAHOBJIECHHOIO HAJ ITOCTOSHHBIM 3HAKOM
OPUMEPHO HA PACCTOSTHUM JBOWHOM BBICOTBI COOPYKEHUSA. 3PUTEIBHYIO
TpyOy HABOJAT Ha 3aMETHYIO BEPXHIOI TOUKY coopyxkenus: B (cM. puc. 3,
a) W, OMYCTUB TpPyOy BHHU3, OTMEUAIOT NPOEKIHUIO 3TOW TOouku BgHa
TOPU30HTAJILHOM pEEUYKE, PACIIONOKEHHON NEPIIECHAUKYIISIPHO K BUSUPHOU
JMHUM TEOJNOJIUTA. AHAIOTMYHO ONPENEIAIOT BEIIMYMHY KPEHA B JAPYrou
BEPTUKAJIBHOW IJIOCKOCTH, NEPIIEHANUKYIISIPHON MEepBOHAaYaIbHOU. Eciu B
MEepPBOM IUIOCKOCTH BEJIMUMHA KpeHa Obljia paBHOU {1, a B Ipyrou - £y, TO
oO111ast BeJIMYMHA KpeHa OyJIeT paBHa

= (El + Ez) 0.5

J_—[J'ISI onpeacCIICHUs HM3MCHCHHA BCIHWYHMHBI W HAIIPABJICHHUA KpPCHaA
IMPOBOIAT TUKIJI Ha6J'II0I[eHI/II71 qcpe3 ONPCUACIICHHBIC IIPOMCKYTKHU BPCMCHHA
C OJHHUX U TCX XK€ ITIOCTOAHHBIX 3HAKOB.

C nomMomb10 NpudOPOB BEPTUKATIBHOTO BU3UPOBAHUS

Hns onpeneneHuss KPEHOB COOPYKEHUM IPUMEHSIOT OINTUYECKUE
npuOOpbl BEPTUKAIBHOTO BHU3WPOBAHUS C YPOBHEM ISl TPHUBEACHUS
BU3UPHON OcH B OTBecHOE mosiokeHue. C MOMOIIbI0 TaKuX MPUOOPOB
KPEHBI COOPYKeHUH BbICOTOM A0 100 M MOYXXHO OMPEAETUTH C TOUHOCTHIO
1m0 1 mm.

Cnocod koopauHatr

KpeH coopykeHHsi MOXKHO OMNpPENeNUTh CIOCOOOM KOOPIWHAT, JJIs
YEero BOKPYI COOPYKEHHUS, Ha pACCTOSIHUM OKOJO TpPEX €ro BBICOT,
MPOKJIAJIBIBAIOT 3aMKHYTBIM MOJUTOHOMETPUYECKUI XOJ U BBIYUCISIOT B
YACTHOW CHCTEME KOOPJMHATHI TPEX-YETHIPEX MOCTOSHHO 3aKPEIJIEHHBIX
Ha MECTHOCTH MYyHKTOB. C 3THX MYyHKTOB MPSIMOMN 3aCEYKON OMPEAEISIIOT
KOOpPAMHATHl 3aMETHOW TOYKM Ha BEpIIMHE coopyxeHus. [lo pazHocTH
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KOOpPJAMHAT MEXJIYy TEKYyIIUM U HadyaJdbHbIM IIMKJIaMU HaOII0ACHUN
HaXOJAT COCTABJSIONIAEC NPUPAIICHUS KpPEHA 3a JaHHBIM IPOMEXKYTOK
BPEMEHHU

AX =X —Xo , AY = VYi Yo

ITOJIHYIO BCIIMYNHY ITPUPALICHHUA KPCHA U €TO HAIIPABJICHUC

I =VAX + Ay
1g q, =%.

Jlnst HaOMofeHU 3a W3MEHEHUSMHU BEJIUYMHBI KPEHAa BBICOTHBIX
3MaHUI U COOPYXEHUW 1EeJIecOO0pa3HO MOJb30BAThCS  CIOCOOOM
TOPU30HTAIILHBIX YIJI0B. B 3TOM ciiyyae ¢ 3akperjieHHbIX Ha MECTHOCTH
nyHktToB A u B (puc. 3, 0), Haxomsimuxcs B JBYX B3aUMHO
MEePIEeHINKYIISIPHBIX MJIOCKOCTSIX, MEePUOIUYECKHU U3MEPSIOT
BBICOKOTOUYHBIM TE€OJIOJUTOM YIJIbl MEXKIY ONMOPHBIMM HarpaBjieHusMu AB
u BA 1 HanpaBieHUSIMA Ha HaOIIOJJaEMYIO BEPXHIOIO TOUYKY COOPY>KEHHS
C. Ilo pa3HOCTH YTIIOB MEXIY LUHUKIAMH U3MEPEHUU U TOPU3OHTAUIBHOMY
POJIOKEHUIO JI0 HAOJI0/1aeMOW TOYKH, KOTOPOE OMpEAENSIeTCs MpsMOi
3aceuKoi u3 MyHKTOB A u B, onpenensitor cocrapinstoniue kpexa €, u £, u3
PaBEHCTB

ElzdlAﬁl/P",EzzdzAﬁz/P",

[Tonnyro BennuuHy KpeHa | onpenenstor no ¢popmyse, a OTHOILICHHUE
JIMHEMHOW BEJIWYMHBI KPEHA K BBICOTE COOPYXKEHHS MHAeT KPEH B
OTHOCUTEIBHOM MEpEe M  BBIYUCISETCS IO CYMME  KBaJpaToB
COCTaBJISIFOIIUX OTKJIOHEHUSI.

IIpakTn4eckne MeToAbl OLIEHKH BeJIMUYMHBI KPEHA COOPYKeHM S

B nocnennee Bpemsi, B CBSI3U C OypHBIM Pa3BUTHEM COTOBOM CBSI3U
(IBIMOBBIE TPYOBI MCTOJIb3YIOTCA B KA4ECTBE OCHOBAHUS JII YCTAHOBKH
AHTECHH), BO3HHUKJIA 3aJaya ONpEACICHUS HX YCTOWYHUBOCTH K
JOIOJHUTENBHBIM Harpy3kam — T.€. onpeaenceHue kpena. [Ipu pemenun



ATOM 3aJlaud HaxoASAT MNPUMEHEHUE HECKOJbKO cnoco0oB (Haubosee
OpPOCTOM — OMNHUCAHHBIM BBIIIE MPSMOM CHOCO0, KOIrja OTKIOHEHHS
COOPYXEHHSI OT BEPTUKAIU OIMPEACISAIOT MPU TMOMOIIU TSHXKEIOro OTBECA)
OIICHKH KpPEHAa B 3aBUCUMOCTH OT 3aCTPOMKH TEPPUTOPUUA BOKPYT
COOPYXKEHHUSI, T.€. OT YCIOBUM €ro BHJAUMOCTH M3 TOYKH YCTAHOBKH
TE€OHO0JINTA.

[Ipumensiercss Torma, KoOraa BEPX M OCHOBAHUE COOPYKEHMS,
HaIlpuMep, AbIMOBasi TpyOa, OTKPBITHI [JIi U3MEPEHUM TOPU3OHTAIBHBIX
yIJIOB W pacCcTosHud B JABYX  (KelarelnbHO,  B3aUMHO  —
NEPHEHIUKYISPHBIX) MIIOCKOCTSX.

ITopsimok ompezeneHus KpeHa B 3TOM cliydae clienyromui (puc. 4).
TeonomuT, TIATEIbHO MOBEPEHHBIN U UCHPABJICHHBIA YCTAHABIMBAIOT HA
PACCTOSIHUM, TTO3BOJISIIONIEM ITPOU3BOJIUTH HAOIONCHUS W M3MEPEHUs Ha
MaJIbIX 3€HUTHBIX PACCTOAHMUAX. TEOoJOMUT NPUBOAIAT B pabodee
MOJIOKCHUE W HABOJAT KPECT CETKHU HUTEH 3pUTEIBLHOW TPyObl Ha BEpX
COOPYKEHHUS.

bepyT oTcUeThl MO TOPU3OHTATBLHOMY KPYTY 03, O4 IIPU HABEICHUU
KpecTa CEeTKU HUTEH (OMCCEKTOpa) Ha TUAMETPAIIBHO — MPOTUBOIIOIO0KHbIE
oOpasyroniie AbIMOBOM TPYObI MPU HEU3MEHHOM IOJIOKEHUH 3PUTEIBHON
TpyObl B BEpPTUKAJIbHOM IUIOCKOCTU. HaBomsT 3putenbHyro TpyOy Ha
OCHOBAHHE COOPYKEHHUSI U OepyT OTCYUETHI (i1 , O IO TOPU3OHTAILHOMY
Kpyry 0pH HAaBEICHHHM KpecTa CETKM HHUTEM Ha JAUaMETPaIbHO —
IPOTUBOMOJIOKHBIE 00pa3ylolIue OCHOBAaHUS JbIMOBOM TpYyOBbl Ipu
HEU3MEHHOM TOJI0KEHUHU 3PUTENBHON TPYObl B BEPTUKAIBHOM IJIOCKOCTH.
Pa3HOCTh cpeHUX OTCYETOB MO TOPUZOHTAIBHOMY KPYTY NPU HABEACHUU
HAa BEpPX W OCHOBAHUE COOPYKEHUSI U OYyJeT COCTaBJSAIONICH KpeHa B
YIJIOBOM MEpPE B 3TOM BEPTUKAIBHOM IJIOCKOCTH cOOpyxkeHus. C ILelblo
MOBBIIICHUSI TOYHOCTH (YMEHBILICHHUS KOJUTMMAIIMOHHOW MOTPEIIHOCTH) U
I KOHTPOJIA M3MEPEHUS TMPOU3BOASAT TMPHU ABYX  ITOJOKEHUAX
BEPTUKAIBHOT'O KPYyTa.
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Puc. 2. Cxema n3MepeHn TOpU30HTAIBbHBIX YTIIOB IPU ONPEICICHUN
KpEHa JbIMOBOM TPYOBI B IBYX INIOCKOCTSX Om3KHX K 90°

B Tom cnydae, korga HEOOXOIMMO OMNPEACIIUTh XapaKTep HaKJIOHA
COOpYXeHHUS (T.€. pa3IUIUTh KPEH U U3ru0 TpyObl) yKa3aHHBIC U3MEPEHUS
MPOU3BOAAT Ha HECKOJBKUX 36HUTHBIX PACCTOSHUS (CEUEHUSIX, CM. PUC. 5),
OJJHOBPEMEHHO  OMpeAeNsis  BBICOTYy  cedeHus  Hi. Bennunna
ho ompenensercs MO BEepPTUKAILHO — YCTAHOBIIGHHOH Yy OCHOBaHHS
COOPY)KEHHUSI PEMKE MPHU OTCUETE 0 BEPTUKAIBLHOMY Kpyry, paBHom MO
unu MZ.

Pa3HOCTh OTCUETOB MO TOPU3OHTAIBLHOMY KPYry MPH HEU3MEHHOM
MOJIOKEHUU 3PUTEIBLHON TpyObl B BEPTHKAJIBbHOM IUIOCKOCTH (T.€. Ha
BBICOTE  MCCJIEIYEMOIO0  CEUEHHMs) OIpEAeNsieT  YrjoBOM  pa3Mmep
UCCIIEAYEMOro CEUeHUs (Hampumep, TMaMeTp IbIMOBOM TPYOhI).

Hnsa mnepeBoga KpeHa UM pa3MEPOB  CEUYEHUM  COOPYKEHHS,
BBIPAXKEHHBIX B YIJIOBOM MEPE, B JIUHEUHYIO BEIIMUUHY ONPENCISAIOT LEHY
OJIHOTO Tpaayca (MUHYTBI, CEKYyHJbI) B JUHEHHOW Mepe. s storo y
OCHOBaHHUA JILIMOBOM TpyObl YCTAHABJIMBAIOT TOPU3OHTAJIBLHO U
NEePNEHIUKYISIPHO HAMNpPaBJICHUIO HAa TOUYKY H3MEpPEHUs (CTaHIMIO)
HUBEJIUPHYIO PEUKYy M OEpyT OTCYETHI MO TOPU3OHTAILHOMY KpPYTy MHpH
HABEJECHUH KPECTa CETKH HHUTEN Ha KOHIBI PEUKHU (C LEJbI0 MOBBIIICHUS
TOYHOCTH TIpU ABYX Kpyrax). [leHa omHoro rpajayca paBHa 4acTHOMY OT
NENEHUs JUIMHBI pelKd (Hampumep, 3, 5 M) Ha Pa3HOCTb OTCYETOB IO
TOPU30HTAJILHOMY KpyTy. ECciin n1uaMeTp OCHOBaHUSA HECKOJIBKO METPOB U
pPa3HOCTh JAMAMETPOB OCHOBAaHHMA M Bepxa TpPYyObl 3HAUMUTENIbHAS, B
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NOJIYYEHHYIO LIEHY ACJICHUS CIIEAYET BBECTH MOIMPABKU 32 PEAYLIUPOBAHUE
€€ Ha BepTHUKaJIbHYIO OCh. [lompaBka BeIUKCIIAETCS B BUAE KO3PPULIMEHTA
YUYUTBHIBAIOLIETO TUAMETP OCHOBaHUS (KO3((PUIIMEHT paBEeH YaCTHOMY OT
JEIEHUSI PACCTOSIHUS OT TOYKM YCTAHOBKM TEONOJUTa JO UEHTpa
OCHOBaHUA JbIMOBOM TpyObl Ha pPacCTOSIHUE OT TOYKM YCTAHOBKHU
TEOJI0JUTA JO TOYKH YCTAHOBKHU PENKH).

Vi

Vs

Puc. 3. I3MepeHne ropu30HTaIbHbBIX YIJIOB Ha PA3IMYHBIX CEUEHUAX
(3EHUTHBIX PACCTOSIHUSIX )

PaccTosiHue OT TOYKM YCTAHOBKM TEOJOJUTA (CTAHUMU) 10
OCHOBaHHUA COOpYXeHUs (TpyObl, B 4aCTHOCTH) HU3MEPSAIOT C MOMOIIbIO
JICHTHl WM PYJAETKH B TMpAMOM U oOpaTHOM HampabiieHusx. K
U3MEPEHHOMY PAaCCTOSHUIO MPUOABISIOT BEIUYUHY pajdyca OCHOBAHUS
coopyxxkeHusi. [Ipy oTCyTCTBUM YCTOBUM IJI NPSIMBIX U3MEPEHUH (T.€. TIpU
HAJIUYUU TPENATCTBUH TEXHUYECKOTO U TEXHOJOTHYECKOrO IIJIaHa)
PACCTOSIHUSL M3MEPAIOT C MOMOIIBIKD JJEKTPOHHOIO JallbHOMEpA WU
UCMOJIb3Yd TMPUHUMIBI ONTHYECKUX JAIBHOMEPOB C  IOCTOSTHHBIM
BEPTUKAIBHBIM 0a31COM.



YKa3aHHbIEC BBILIE JEUCTBUS HOBTOPSIOT, U3MEPSS TOPU3OHTAIIbHBIC
yrael  B1, B2, P33, PsHa gpyrod Touke (CTaHIMU), JIeXkKalle B
MEPIECHAUKYIJISIPHON IIOCKOCTH. [[eMCTBUTENbHASA BEJIMYMHA KPEHA paBHA
KOPHIO KBAaJPaTHOMY U3 CYMMBbI KBaJpaToOB €ro COCTaBJIAIOLIUX BO
B3aMMHO — IEPIEHAUKYJISIPHBIX MIJIOCKOCTSIX.

2 Pacuet nporu0oB u aedopMaiuii nepekpbITHi

Jlebopmaruio mepekporITUil onpenensaoT nporudomepom I1-1 wim
HuenupoMm HB-1 co crienmanbHOM HacagKou.

[lepen Ha4yamoM 3aMepOB LITOK YCTAHABIMBAIOT B TAKOE MOJIOKEHNUE,
yTOOBI MOKAa3aHUsi B MEPHOM TpyOKE COOTBETCTBOBAJIM HYJIO. 3aTeM
TPYOKY C IUCKOM MEPEJIBUTAIOT MO MOBEPXHOCTU MOTOJIKA; YepPe3 KaXK 1IN
HOJIHBII MOBOPOT AMCKAa CHUMAIOT OTCUETHI 10 MEPHOU TpyOKe. IIpornost
3aMepAIOT B PAa3IMYHBIX TOUYKAX IMOTOJIKA.

Takum ke oOpazom mnporudomepom II-1, nHuBenupom HB-1
U3MEPSIOT MPOTUOBI HECYIIUX AJIEMEHTOB JIECTHHMI] - OajoK, MapIiieil u
TUTUT.

OnpeneneHue KUHETUKU pPa3BUTHs Jedopmaiiuii OCYIIECTBIISCTCS
MyTeéM MHOTOKPATHBIX WX W3MEPEHMI dYepe3 OmpeeieHHbIE WHTEPBAJIbI
BpeMeHH (0T ogHuX 10 30 CyTOK) B 3aBUCMMOCTH OT CKOPOCTH Pa3BUTHS
nedhopmaluu.

b b
a
Hru B I L E' Pz
A Ib A h
T Hy,
Ha
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Puc. 4 Onpenenenre pa3HUIbl OTMETOK C TOMOIIBIO HUBEIUPA

[Tpu 5TOM BBIYHCIICHHE ITPOrHOa OCYIIECTBIIICTCS IO (hopMyIe:
f=A-B
riae f— nporu6 (medopmarus )

A, B — oTcueTsl, B3ThIE IO PEUKU TPU HUBEITUPOBAHUU

OCHOBHOU TPUYMHOW MOSIBJICHHS 00IUX nedopmaruii 37aHUM U
COOPYKEHUM SIBJISIFOTCSI HEPABHOMEPHBIE OCAJIKAU TPYHTOB OCHOBAHUM, UTO
SABIISIETCSL CJIEACTBUEM, KAK NPABUIIO, U3MEHEHUS THUAPOTEOJOTHYECKUX
YCJIOBUH, YpEe3MEPHOTO YBIIAKHEHUS IPYHTOB, HAJICTPOUKHU
CYIIIECTBYIOIIETO 37aHus 0€3 yueTa Hecylleil CriocoOHOCTH (PyHIaMEHTOB
U T.II.

HabOmonenust 3a  gedopmarusMu  37JaHUM M COOPYKEHUM,
HaXOJAIIMXCSA B dKCIUTyaTallu, IPOBOJAT B CIydasiX MOSBICHUS TPEIIMH,
PACKPBITHA LIBOB, IIEPEMEIICHUSA U HAKIIOHA CTPOUTEIbHBIX KOHCTPYKITUN,
a TAKXKE PE3KOTr0 UBMEHEHUS YCIOBUM IKCIUTyaTaIMH.

Lens nHaOmogeHus 3a aePopmalsiMd COCTOUT B TOM, UTOOBI
YCTAaHOBUTb, CTAOMIM3UPOBAIUCH WJIM MPOJOJKAIOT Pa3BUBATHCS OCAIKU
3/1aHUS U APYTHE U3MEHEHUS B KOHCTPYKITUSX.

Ecnu B mponecce HaOMOeHUsT HE ObLIM BBISBJICHBI OCHOBHBIC WM
HauOosiee  BEpOSITHBIE TPUYUHBI  Aedopmainuid, TO HAOIIOJACHUS
IPOJIOJKAIOT BECTH IJTUTEIBLHOE BPEMSL.

Hedopmartiuu pa3aensioT Ha MECTHBIE, KOT/1a TPOUCXOISAT CMEILICHHE
WIM TIOBOPOTHl B Y3JIaXx KOHCTPYKIMW, pacTsHKEHUE WM —CKaTUe
AJIEMEHTOB, W OO0IUe, KOorja MepeMemarTcs U AehOpPMHUPYIOTCS Pl
KOHCTPYKIIHUM WX 3[1aHUE B 1IETIOM.
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s u3mepenuit nedopmaiuii, ocajok, KPEHOB, CABUTOB 3JaHUM U
COOPYKEHUM M UX KOHCTPYKIMW NPUMEHSIOT METOJbl HWHKECHEPHOU
rEOIC3UMU. N3mepenns MIPOU3BOJISITCA CIIeIM N3P OBAHHBIMU
opranmzamusiMu ~ corsiacHo  [OCT  24846-81 wu  pekoMeHmanusMm
«PykoBojcTBa 10 HaOmoAeHUsIM 3a jAedopMalMsIMU  3JaHUM U
COOPYKECHUINY.
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3 IloBepouyHBbIii pacyeT KOHCTPYKIMH

ITyTem HaTypHBIX O0OCIEOBAHUN B 3aBUCUMOCTH OT 33J1a4M JIOJKHBI
OBITh YCTAHOBJICHBI: COCTOSIHUE KOHCTPYKIIMU, T€OMETPUUECKUE Pa3ZMEPHI
KOHCTPYKIIMM, apMUpPOBaHWE KOHCTPYKIIUM, MPOYHOCTH O€TOHA, BUJ MU
KJIaCC apMaTypbl U €€ COCTOSIHME, NPOTrHObl KOHCTPYKIUMW, MIUpUHA
PACKpBITHSI TPEUIMH, UX JJIMHA U PACIIOJI0XKEHHUE, PA3MEPBI U XaAPAKTEP
ne(dEeKTOB U OBPEKICHUM, HATPY3KH, CTATUYECKAsi CXeMa KOHCTPYKIIUH.

IToBepouHble pacyeThl CYLIECTBYIOIIUX KOHCTPYKLUHUN CIIEAYET
MPOM3BOJINTH MPU U3MEHEHUHU JCHCTBYIOIIMX HAa HUX HArpy30K, YCIOBHM
AKCIUTyaTalldid U OOBEMHO-IUIAHUPOBOUHBIX PEIICHUM, a Takxke Ipu
0OHapY>KEHUHU CEPbE3HBIX AE(HEKTOB U MOBPEKICHUN B KOHCTPYKIIHUSX.

Ha ocHOBe MNOBEpOYHBIX PACUYETOB YCTAHABJIMBAIOT IPUTOJHOCTH
KOHCTPYKIIMM K OKCIUTyaTallMd, HEOOXOAUMOCTh HX YCUJICHHS WU
CHMKEHHSI SKCIUTYaTallMOHHOM HArpy3KH WM TOJIHYK) HENPUTOJHOCTh
KOHCTPYKLMH.

IToBepouHble pacueTbl HEOOXOAMMO IIPOM3BOAUTH HAa OCHOBE
OPOEKTHBIX MATEPHUATIOB, JAHHBIX [0 W3TOTOBJICHUIO W BO3BEICHUIO
KOHCTPYKIIHM, a TaKkKe pe3yJIbTaTOB HATYPHBIX 00CIEI0BaHUMN.

PacueTHbie cxeMbl TpU MPOBEACHUN MOBEPOUYHBIX PACUETOB CIIEIYET
OPUHUMATh C YYETOM YCTAHOBJICHHBIX (PAKTUUECKUX TE€OMETPUYECKUX
pa3MepoB, (HPAKTUYECKOTO COEAMHEHUS U B3aUMOJACUCTBUA KOHCTPYKIMM U
AJIEMEHTOB KOHCTPYKIIMH, BBISIBIICHHBIX OTKJIOHEHUU ITPU MOHTAXKE.

IToBepouHble pacuersl CIEAyeT MPOU3BOAUTH IO HECYIIEH
CIIOCOOHOCTH, aedopMarusM U TPEHIMHOCTOMKOCTU. Jlomyckaercss He
IIPOU3BOJIUTH ITIOBEPOUHBIE PACYETHI MO IKCIUTYATALIMOHHOW IPUTOIHOCTH,
€CIM TEPEMELICHUS U IIMPUHA PACKPBITHUS TPEIIMH B CYLIECTBYIOLIUX
KOHCTPYKLIMSIX MPU MaKCUMaJbHBIX (PAKTHUUECKUX Harpyskax He
MIPEBOCXOAAT AOMYCTUMBIX 3HAUECHHUH, a4 YCUJINASI B CEUEHUAX DJIEMEHTOB OT
BO3MOYKHBIX Harpy30K HE MPEBBIIMIAIOT 3HAYCHUN YCUIMN OT (PaKTUYECKH
JNEUCTBYIOLINUX HATPY30K.

PacueTrHble 3HAUYE€HHMS XapaKTEPUCTUK O€TOHA MPUHUMAIOT B
3aBHCHUMOCTH OT Kjiacca O€TOHa, YKa3aHHOTO B MPOEKTE, WM YCIOBHOTO
Kiacca  OeTroHa,  ONpeAesieMoro C  TMOMOIIbIO  TMEPEBOAHBIX
KO3 PUIIMEHTOB, O00ECIEYMBAIONIMX OSKBUBAJICHTHYIO MPOYHOCTH TIO
(baKTHYeCKON CpeIHel MPOYHOCTH OCTOHA, MOJYYCHHON MO HCIBITAHUSIM
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OeToHa Hepa3pylIarlUMU METOAAMU WJIU MO0 UCIBITAHUAM OTOOpPaHHBIX
U3 KOHCTPYKIMU 00pa3oB.

PacuerHble 3HAUYEHUS XapAKTEPUCTUK AaAPMATYpbl NPUHUMAIOT B
3aBUCUMOCTH OT KJIacca apMarypbl, YKa3aHHOTO B IIPOEKTE, WJIU
YCIIOBHOTO KJIacCa apMaTypbl, ONPENEIseMOro ¢ IMOMOUIbIO MEPEBOAHBIX
KO3 PUIHMEHTOB, O00ECIEYMBAIOIMINX SKBUBAJICHTHYIO MPOYHOCTH IO
(haKTUUECKUM 3HAYEHUSIM CPEAHEN MMPOYHOCTH ApMATYpPhl, MOJTYYEHHOU MO
JAHHBIM HCTIBITAHUM OOpa3IlOB apMaTypbl, OTOOPAHHBIX U3 OOCIEAYEMbIX
KOHCTPYKLMH.

[Ipn OTCYTCTBMM NPOEKTHBIX JAHHBIX M HEBO3MOXHOCTH OTOOpa
00pa3IoB JOMYCKAETCs KJIACC apMaTypbl YCTAHABIMBATH 110 BUAY PO
apMaTypbl, a PacyeTHbIE CONMPOTUBJIECHUS NpuHMMaTh Ha 20 % HMXe
COOTBETCTBYIOIIUX 3HAYECHUM JEUCTBYIOIIMX HOPMATHUBHBIX JOKYMEHTOB,
OTBEYAIOIIMX JAHHOMY KJaccy.

[Ipu mpoBeneHUH TMOBEPOYHBIX PACUETOB JOJIKHBI OBITh YUYTEHBI
nedeKTbl W TOBPEXKACHUS KOHCTPYKIIMH, BBISIBICHHBIE B IPOIECCE
HATYypHBIX OOCTIEAOBAHUN: CHU)KEHUE MPOYHOCTH, MECTHBIE MOBPEKACHUS
WIM paspylieHus OeToHa; OOpBIB apMaTypbl, KOpPpO3Us apMaTyphl,
HapyIlIEHHWEe AaHKEPOBKU M CIEIUICHUS apMaTypbl ¢ OETOHOM; OIAacHOE
oOpa3oBaHUE M PACKPBITUE TPEIIMH; KOHCTPYKTHMBHBIE OTKIOHEHUS OT
MPOEKTA B OTAENBHBIX 3JIEMEHTAX KOHCTPYKIHHU U UX COCTUHEHHUSIX.

KoHCcTpyKkIInK, HE YIOBIETBOPSIONIME TPEOOBAHUAM MOBEPOUHBIX
pPacyeToB IO HECYIIEH CIOCOOHOCTH M IKCILTyaTallMOHHOM MPUTOIHOCTH,
NOJJIEKAT YCWICHHIO JIMOO Uil HHX JOJDKHA OBbITh  CHUYKEHA
DKCIUTyaTallHOHHAsI HATpy3Ka.

Jis  KOHCTpPYKUMHA, HE  YyJIOBJIETBOPAIONIUX  TpeOOBaHUSIM
IOBEPOYHBIX PACUYETOB IO IKCIUTYaTaALlMOHHOW IPUTOJHOCTH, JTOIYCKAETCS
HE TMpeaycMaTpuBaTh YCWIEHHS JIMOO CHHMKEHUS Harpy3Ku, €cliu
(akTHueckre MporuObl MNPEBBIIAIOT JONYCTUMbIE 3HAYEHUS, HO HE
OPEMSITCTBYIOT HOPMAJIbHOM AKCIUTyaTallMK, a TAKXKE €Cld (PaKTUYECKOe
PaCKpBITUE TPEUIMH MPEBBIMIAET JOIMYCTUMBIE 3HAYEHHUs, HO HE CO3/AET
OMACHOCTH PAa3pyLICHHUS.

[loBepouHble pacyeTbl BBINOJHAKTCA «BPYYHYIO» C YYETOM
TpeOOBaHU, U3JI0KEHHBIX B JIEUCTBYIOIIMX HOPMATUBHBIX JOKYMEHTAX,
aMb0 € HCMOJb30BAHUEM  CEPTU(DUIMPOBAHHBIX  MPOTPAMMHBIX
KOMIUIEKCOB U MOJIIPOrpaMM, PEAM3YIOIINX MPOBEPOUHBIE PACUETHI 10
METOJIMKE HOPMATHUBHBIX JOKYMEHTOB.
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