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1. OBILHE NMNOJIO)KEHHUA

1.1. Hacromuee [locoGue nomoanser, paseuBacT M AeTanu3HpyeT
paszen «JlononHHUTE/ILHHE TPeGOBaHHA N0 NPOSKTHPOBAHMIO KOHCTPYKUHI
3naHuft ¥ coopyxeHnl npn pekoucTpykiuuu» CHull 11-23-81* «Crans-
HbIC KOHCTPYKUHH?.

Mpusenennnie B T1ocOGHY NONOKEHHA PACTIPOCTPAHAIOTCA HA  3K-
CMIYyaTHPYCMble CTAJbHBIC KOHCTPYKUHH, KOTOPbie COXPAHSIOTCS (¢ ycHhe-
HHEM MW €3 Hero) B COCTaBE HECYLIHX KOHCTPYKILMA 38aHult # coopyxe-
HHI nocjte HX DEKOHCTPYKLUHH, & TaKKC H3 HMMCIOUIME CYWeCTBEHHLI
DHIHYECKHH M3HOC CTANblble KOHCTPYKLHHW, AJAA  KOTOPhIX YCHAEHHe
ABNAETCA Mepol, obecrieunBaouiet HX COOTBETCTBHE TPelGUBAHHAM Aajb-
HeHWweHd HOPMAa/bLHOH IKCTIYATaUHH.

1.2. dacMelTH KONCTPVKUHHA, BBOAMMbLIE ANONONHHTENLHO HJAM B3aMPH
HAEMOHTHPYEMBIX, AOJAKHDLM DPOEKTHDOBaTbCﬂ B COOTBETCTBMH C YKAZIHNAMMU
ACHCTRYIOULHX HOPM H TOCYQdPCTBEHHBIX CTaHAApTOB.

Coxpansiemnie KOHCTPYKUMW NPOBEPAKITCA € yyeToM TpeboRaHwii
CHnlIT 11-23-81* ¢ ponoanuteabHblX nodoxednni nacrosiwero [locoGust.
B Tloco6un npusejenw ormeHenHble HopMatuBHbie aokyMeHTw (TOCTwi,
CHullst u np.). koTopeie MOryT OLiTL HCIIO/L30PAHB TONLKO B KauyecTBe
CNPaBOMHOro MaTepHana.

1.3. [lpu pa3paloTKe NPOEKTHON JTOKVMEHTAUHH CAe1VeT:

npeaycMaTpHBaTh Mepbl MO OGECHCHCHHIO HALMKHOCTH K AOATOBCM-
HOCTY 3aHMIT M COOPVKEeHHNA;

NPUHNMATL  KOHCTPYKTHBHBIC DELWEHWR 1 MeTOdbl  MpPOM3BOACTBA
paGor, peanu3yembie, Kak npaBnjao, 6e3 OCTAHOBKH NPOI3BOACTBEHHOIO
lpouecca B IKCAAYATHPVEOMBX 343HIAX H COOPYKEHHRX HIM COBMella-
eMble N0 BPEMEHH C TEXHOJOTHYECKUMH OCTUHOBKAMM TaKHX NPOUECCOB;

YUHTLIBATL NEPCEKTHBL  PA3IBHTHA  NPOMIBOICTBA, BO3IMOMKHOCTL
NOBTOPHbIX (B OyAylleM) PEeKOHCTPYKUME ¥ MUACPHHIAUMWE:

APHHHUMATE NPOCKTHbie DEIeHHN, 00eCneuHBaIOUIHe 3KOHOMHOE Pacxo-
/IOBdHHE MATEPHANOB, TONAHBHLIX W IHCPreTHUECKHX DPLCYPTOB, CHHAKCHHC
CTOMMOCTH, TPYAOEMKOCTH i COKPAILEHWE CPOKOB BLIIIOAHCHHA pabuT no
VCHICHHIO;

YUHTBIBATH YCAOBHS NPON3BOJACTBA paboT A0 YCHACHHIO (CTECHEHHOCTh
MOHTAKHKOA NACIANKK, BOIMOKHOCTL HCMONLIOBEHUA MEXAHIAMOB, A0NI0MA-
HUTCJILHLIC MEpONPHATHHY NO TeXHUKe 0e3001acHOCTH H  OXpaHe Tpyaa,
HEOOXOAHMOCTL KOKTPOAS Kauectsa pa6or u T. n.).

1.4. OCHOBHLIC TCXHHYECKNEe pelieHNs, NpHHHUMaewkle NpH paspaboTke
IPOEKTOB PEKOHCTPYKUHH W YCHAEHHS, CaedyeT OGUCHOBLIBATL MYTEM
CPABHEHHA KOHKYPEHTOCNOCOGHBLIX BapHAHTOB, YUHTBIBAR MPH ITOM NOCAen-
CTBHS (CTECHEHHOCTh MOHTAXKHON NJOULAAKH HJIH OCTAHOBKY NPOM3BOICTBA
HA BPOMA BHINOAHCHHA PaBoT MO YCHJIRHUIO)

1.5. [lpoexTHpoBaHHe YCHNCHKA CTAJBILIX KOHCTPYKURI 110 CpaBHeNHK)
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¢ OOGWUYHBIM TNPOEKTHPOBAHHEM HMeeT PAL CYWECTBEHHHX OCOGeHHOCTEH,
KOTOPBIE AOMKHE YYHTHBATHCA KaK MPU OPraHu3dlHH npoekTHbix pabor,
Tak W B npouecce Pa3paGoTKH H OHOPMAEHHA NPOEKTHOH LOKYMEHTALHH.

OcHoBRBIE H3 HUX!

mposesende GOALWOro 06BEMa HILICKAHHR, CBA3AHHBIX ¢ o6CrefoBa-
HHEM YCHAHBAeMblX KOHCTPYKUMA, BuinBaeHHeM HX (PAKTHUECKOro coOCTOR-
HHS, X3PAKTEPHCTHK METa/Na, H3 KOTOPOrO OHM BbIMIOJMEHH, AHANHIOM
NPHYHH NOABACHHSN HMEIUHXCA NeEKTOB H [IOBPEKAECHMA H OWCHKOW
TEXHHYECKOf O COCTORHHS KOHCTPYKIUHI;

BLINOJIHEHHE PACUETOB MO HECKOAbKHM BaPHAHTAM PpAacCHeTHbIX CXeM
AAA OUEHKH BO3MOXHOTO OTPHUATENLHOIO BAHAHHSA OOLIUHO HE YYHThIBACMbBIX
(aKTopoB (NORATAHBOCTH WAH HECMEULACMOCTH (PYHAAMEHTOB, BO3MOXHOTO
npossaeHHa 3¢ dexToB HepaspesHocTu, YywacTHs B paboTe Kkapkaca
OrpakA4aI0LIHX KOHCTPYKUHHA KW O0OpYyI0BAHHA H T. N.);

yueT ypoBHS (AKTHYECKOW HArpPyMEHHOCTH YCHWIMBACMbIX 1104 Har-
PY3KOH KOHCTPYKUH# 8 npouecce BLIMONHeHH PaGoT N0 YCHAEGHHIO H
y4eT BAHAHHA ReACTBYIOWHX BO BPEeMA YCHIEHHA HANpPSKEHHHA Ha HecylLyio
CNOCOGHOCTb YCHAHBAEMOH KOHCTPYKIHH,

BAKAHHE NOCNELOBATENLHOCTH H TEXHONOTHH BHINOJHEHHWR paboT mno
YCHAEHHIO HA TNOBEACHHE YCHAMBAEMOH KOHCTPYKUHH, HEOG6XOAHMOCTL
KOMNJECKCHOTO pELieHHA BONMPOCOB KOHCTPYMPOBaHHA H BHGOpa cnocoGa
YCHJAEHHA ¢ O6S3aTeNbHbIM OTPaKeHHEM 3THX BOMPOCOB B NPOEKTHOH
LOKYMEHTAHH.

£.6. [lpoekTHaA LNOKyMEHTAUHA C Yy4eTOM H3IMEHEHHA fapamMevrpoB
H CBOHCTB KOHCTPYKUHH H PEXHMOB 3KCIAyaTauH# A0JKHA OXBAaTHBATb
CAeAyiouLHe CTaAHH PaboTH KOHCTPYKUHii:

A — npeawectByowan Havany paloT N0 YCHNEHHIO, Ha KOTOPOH
TpebyeTcA npPoBEPHTL C Y4eTOM (AaKTHUECKOTO COCTOAHHS BO3MOXKHOCTD
IKCNNYATAUHH KOHCTPYKUHA N0 HX YCHIEHHS) WIH 3aMmeHuH H paspabotarb
B HEOOXOAHMLIX CAYYasiX BPEMEHHbie MEPONPUATHA MO COAEPKAHHIO
KOHCTPYKUHH H OFPaHHUCHHIO PEXHMOB 3KCAJAyaTaUMH;

B — cooTaercTBylOWIan EPHOLY BLUTOAHEHHST PaBboOT N[O  YCHACHHIO,
Ha KOTOpo#t caeayer pa3paboraTe Heo6xooumublie MeponpuaTus, obecne-
uynBawuLHe paboTocnocoBHOCTh KOHCTPYKUHA NO BPEMEHHO! cxeme;

B — cooTBeTcTBYIOWAA PEXKHMY IKCIAYATAUHK KOHCTPYKLLHIA NOCKe YCH-
ACHHR, HA KOTOPOH Heo0XoAHMO ofecnednTb paboOTy KOHCTPYKUHA
B H3MEHHBUIMXCH YCAOBHSIX.

B HeoOxoauMmuix ciyuasix, ¢ UENLIO BLIABAEHHA (PAKTHUECKOro MONO-
KEHHA KOHCTPYKUHH, BOIMOXHOIO pocta AedopMaunii W HIMEHEHHS Han-
PAXKEHHOTO COCTOSIHHA, NPOCKTOM AOGNMIKHO ObiTb NPELycMOTPEHO NpOBEAEHHE
HHCTPYMERTAJNLHbIX HBGJIOACHHHA 33 COCTOSIHUEM KOHCTPYKUHHE Hd CTAAHAX
A u B, a rTakxe ¢ ucROAL3OBaHHEM TNPHOOPOB H  CHEUKANBHBIX
KOHTPOIbHO-CHFHANbKLIX YCTPOHCTB — Ha cTaaun B.



2. OLEHKA TEXHHYECKOI'O COCTOfSHHA
IKCNAYATHPYEMDBIX CTAJIbHBIX KOHCTPYKUHHA

2.1. T1poeKT yCHAEHHA CTANIbHBIX KOHCTPYKUHH pa3pabaTmiBaercs ¢ yue-
TOM 3aKJIOUEHUN O TEXHHYECKOM COCTOAHHH 3KCNAYaTHPYEMbIX KOHCTPYK-
UHA, COCTABJEHHOrO MO pe3ynbTataM HX OOGCACNOBAHHA H NPOBEPOYHBIX
pacueToB. B Heo6XOAHMBIX CAY4dAAX ANA YTOUHEHHA PACUCTHON CXeMbl,
sbifiBjieHuA ocobeHHOCTed PpaboThi, OlleHKH Hecyuleft criocOGHOCTH M yTOY-
HEHHS CBOMCTB KOHCTPYKUHH MOTYT OHTb HCNOAb30BAaHH Ppe3yabTaThi
CNEeLHaNbHO TPOBEAEHHBIX HATYPHbLIX H Ja0OpPATOPHLIX 3KCNEPHMEHTOB
K HCNLITAHHHA MaTepHanoB.

2.2. OGcnenoBaHHe KOHCTPYKUH# BKAIOMaeT:

NOAFOTOBHTebHBIE PAGOTH (MONYyYeHHE H AHAJNH3 3alaHKR HA npoBe-
nesine 06CAe10BaHHN, O3HAKOMJeHHe ¢ ofbekTom oficnefoBalua B Harype,
noa6op M aHaan3 TexHHUeCKOH AOKYMEeHTaukwH, coctaBiaexwHe pabouei
nporpaMMbl H ap.):

OCBHAETENbCTBOBAHHE KOHCTPYKLHA B HaType (ofMep, onpeleneHue
OTK/JOHEHHI TNONOKEHHA KOHCTPYKLUHH M HX TreOMEeTPHYEeCKHX Da3Mepos
OT NPOEKTHHIX, Onpeje/ieHHe OTKJIOHEHHA OT NPOEKTAa KOHCTPYKTHBHOFO
HCTIONHEHHA 3NEMEHTOB M COeAHHeHuil, BHABIEHHE NOBPEXAECHHA 3ne-
MEHTOB H COENHHEHHH, COCTaBJEHHE HCMOJHHTENbHOA [NOKYMEHTAaUHH,
BeAOMOCTER 2eeKTOB H MOBpPeXaeHHH, oOMepouNbIX yepTexed);

onpeaeyiedte cBolicts craau;

YyTOUHEHHe (AKTHYECKHX H NPOTrHO3HpoBaHHe OGYAYIHX RArpy3ok,
BO3AEHCTBHA H YCJAOBHA 3IKCAAYaTAUHH, BKAIOHAR TEMNEPATYPHO-BAANK-
HOCTHBLIl PEXHM H CTENEHb arpecCHBHOCTH OKpYKalouled cpeast;

COCTaBACHHE 3AKJIOYEHHA O TEXHWYECKOM COCTOAHHH 06CNen0BaHHBIX
KOHCTPYKUHA, HAarpy3Kax H yCJOBHAX KCRAYATalHH.

O6beM H cTeneHb AETANH3AUHMU JaHHBIX OOCIEROBAHHA 3aBHCAT OT
HaJHYHA TEXHHUYECKOH H 3IKCM/JYaTAULHOHHOA IOKYMCHTalUHH, COCTOSHHA H
CTefleHH MOBPEXAECHHOCTH 3KCAYaTHPYEMbIX KOHCTPYKUHHA H ZONKHB €OOT-
BETCTBOBATL HAMEUYAEMOMY KOMNECKCY NPOEKTHHX paboT.

2.3. B 3asucumocTH oT uenn (ofiuee 03HAKOMJEHHE, OCBHAETE/b-
CTBOBAHHE H Ap.) OOCNEAOBAHHS MOTYT GbiThb BLIGOPOUHBIMH HAH NONHBIMH.

O6bem BLIGOPOUHOrO O6CAEAOBaHHA HA3HAYAETCH C YYETOM ONnunTa
SKCANYaTallHH OQHOTHAHMX KOHCTPYKUHA B aHANOTHYHMX YCIOBHAX.
Tpy 3tom o6GCAENOBAHHIO NOANEXKHT He MmeHee 20% OMHOTHMHBIX KOH-
CTPYKLHil, B TOM uHCJAE BCe 3J€MeHTH, Haxoasinuecs B HanbGonee
#He6NaronpHUATHLIX yCNOBHAX NO YPOBWIO HanpsiKeHHR, oco6eHHO B 30HaX
BO3MOXHbLIX MEXaHHUECKHX TNOBPEeXAEHHN, arpecCHBHOCTH BoaneRcTBHA
BHelwHeR cpeanl, NoBHIEHHOA BHOpauuu v T. N.

2.4. BuGopounoe ob6cnenoBaHke AOMKHO OhTh 3aMEHEHO MOJAHBLIM,
€CJH B npouecce ero BHLNOJHEHHA O6GHAPYXKeHbi:

pesKasi HepaBHOMEPHOCTb 3HayeHHH H3MEPAREMBIX NAPAMETPOB TEXHH-
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YECKOTO COCTOMHMA, CBOACTB MAarepHaoB, CTENEHH arpeccHBHOCTH OKPY-
Aawoueh cpeabl, yCIOBHH HarpyX)cHHH,

Halnuue 1eeKTOB H NOBPEXKACH MM, CYUICCTREHHO CHHM 4I0ILHX HCCYLLYIO
CNocOBHOCTL H IKCANYATAUHOHHYIO MPHIOAHOCTD KOHCTPYKUHH (TPeLliHbl,
GoabluHe TIPOrHObl, CyULeCTBEHHBIH KOPPOSHOHHLIH H3HOC, OTCYTCTBHE
INEMEHTUB H COE€JHHEHHH # T. N.).

2.5. lposepounble pacueTbl HEOBXOAHMO BBINOMHATL 110 (PAKTHUECKHM
pacyeTlbiM  CXEMAM COOPYMEHHA (KOHCTPYKLHH, 3aeMeHTa) H ¢akTH-
YECKHM CEYEHHAM C YYETOM BJIHFHUA OGHADYMKEHHbIX feDEeKTOB H MNOBPEX-
JleHH#, N0 YTOMHEHHBIM 3HAYCHHAM DPACYETHLIX CONPOTHBJCHHH MaTepHana
KOHCTPYKUHA ¥ COefHHEHHH, AeHCTBYIOUWMX HArpyaok © UX CoueTaHuid
ITposepouHsie pacueTnl BHIIOAHRIOTCH B ofbeme, 06ecneuqBalonleM AOCTO-
BepHbifi BLIBOA © BO3IMOMCHOCTH MPOAOIMEHHNA IKCNAYATAUHH COXPaHAEMOW
KOHCTPYKUHH  HAH  OBOCHOBAHHYIO PeKOMEeHAauHlo 0 HeoGXonHMOCTH
€ee YCHNCHHS (3ameHhl)

OBCJNEJJOBAHHE KOHCTPYKLIHUA,
BbIABJEHHE NLEPEKTOB U NMOBPEXIEHHHA

2.6. OGcnepoBaune IKCIJYATHPYEMBIX CTAJdbHLIX KOHCTPYKUHE 0pOBO-
AHTCH CHCUHANHIUPOBAHHIBIMH OPraHH3aUHAMH C UeAbi0 NOJYYEeHHA Heol-
XOZHMbIX AAHHBIX AAS OLEHKH TEXHHUYECKOTO COCTOAHHS H TNPUHATHA
NPOEKTHLIX PEILCHHHR 10 PEKOHCTPYKUHH O6beKTa

Ilpu o6ciienoBaHHH MCMONB3YIOTCS pe3yAbTaThl OCMOTPOB H Hab.lio-
A€HHH, TNPOBOAHMBIX CJYXO6OH 3SKCNAyaTdaUHH 34aHHR H  COOpYMeHH#
B COOTBETCTBHH C [AEACTBYIOULHMMHM Ka [PEANPHATHH BEAOMCTBEHHBIMH
YKa3aHHsIMY, [LaHHbie TMPOEKTHOR MW  HCMONHHTEIbHOH JOKYMEHTAaUHH,
HMEWILelca B OTAe/Ne KanHTaabHOFO CTPOMTEbCTBA WM UHLIX NoApasie-
JEHHAX, a TakXKe BCnoMorareibHas HHPOPMaUWs (AaHHBle COYXOH
pemoHTa, HHcnekuud locroprexHazsopa, caHHTApHOH HHCHEKUMH W T N )

2.7. O6cneaoBanue NPOBOLHTCH € MNOMOILBIO (H3HUECKHX METONOB
KROHTPOJIA, B HCOGXNIHMBIX CJAyUasiX NPHMEHAIOTCS H3IMEPHTE.IbLHLIE HHCTPY-
mMenTh  [logpoGuble yKazaHua W [pHeMbi BbiTONHeHHA paGOT NpH TeXHH-
YECKOM OCBHAETE/IbCTBOBAHHM AaHbLi B CHEUHANDHBIX WHCTPYKUHAX W pe-
KOMEHNALUHSX,

2.8. JlepenTh CTAAbHBIX KOHCTPYKUHI B OCHOBHOM SBAMIOTCH CJeA-
CTRBHEM OTCTYNJEHHH OT MpaBna NPoH3BOACTBA paboT, OLIHGOK, AONYULEHHKX
MPH NPOCKTHPOBAHHH, M3TOTOBACHUH W MOHTAaXe KOHCTPYKuHH. Haunbonee
xapakrephbie fleexTh, BAusiOlHe Ha paboTOocnoCOGHOCTb W IKCMJyaTa-
LHOHHYIO NPHTORHOCTh KOHCTPYKUHH:

TPeLUHHbI, BLIPC3Ibl H BHIPLIBHI;

OTKJIOHEHHS reOMeTPHYECKHX PA3MEepOoB OT NPOEKTHbIX,

HENPAMOJINHERHOCTD 3/1€MEHTOB;

OTKJIOHEHHS OT MPOEKTHOrO NOJOKEHHS KOHCTPYKUHH H HX 91E€MEeHTOB;



HETOYHAf NOATOHKA 3JEMEHTOB B Y3/1aX CONPAXEHUH, PaclUeHTPOBKa;

OTCYTCTBHE OTHEJbHBIX JIEMEHTOB WAH HEOGXOAHMLX COeIHHEeHHH:

HEKayecTBEHHOE BLINOAHEHHE CBAPHLIX WBOB (HEMOJHOMEPHOCTh 1IBOB,
NoApe3n, HenpoBapbl, NPOXOrH, TPEUiHHB, LAKOBbiE BKIOYEHHA, MNOPH
H Ap.) H O60JATOBHX HAH 3aKJeNOUHbIX coeAuHesHit (ocaabneHue,
OTCYTCTBHE GOATOB HJAH 3dKAenoB W Ap.);

NePeKTH AHTHKOPPO3HOHHON 3ALMTH H Ap.

2.9. lospexaeHHs CTAAbHBX KOHCTPYKIHH, NOSBASIOWHECA H Pa3BHBA-
IOWHECA BO BPEMA HX IKCNIyaTaUHH, ABAHIOTCA, KAaK AOPasHaG, Cjael-
CTBHEM FPyGbiX HADYWEHHH NPABH TEXHHYECKOH 3KCNAYATALUK HAH OLIHGOK,
AONYULEHHHX TPH OPOCKTHPOBaHHH. [IpHuMHaMu HX MOryT OniTh TaKkKe
nedeKTbl M3roTOBJAEHHS, TPAHCNOPTHPOBAHHWA W MOHTaXa XapaxkTepHbIMH
NIOBPCKACHHAMH, BAHAIOUIHNMH HA PabOTOCHOCOGHOCTb U 3KCMIYATallHOHHYIO
NPHrOAHOCTh KOHRCTPYKLHH, CYHTAKTCH:

paspylmieHHe 3aIUHTHBIX MOKPHTHHA B KOPPO3HHM MeTanna;

pa3puiBbl H TPElUIHHB B OCHOBHOM METalje u wWBax,;

HCKPHBACHHS, MCCTHBIE norubnl, Kopobaetue,;

ociabiienne GONTOBLIX M 3aKJCNOUHHX COeTHHEHHH;

BbIPC3LI B EMEHTAX WAH MNOJHBIA NEMOHTAaX 3JIEMEHTOB;

nepeAoryH pacnjapieHHbIM METaJAOM,;

AepOpMALKH, BhizBaHHLIC NMEPErpy3’KaMi WAY HEPaBHOMEDHLIMH OCaR-
KaMH W KpeHoMm (yHIaMEHTOB;

abpa3uBHbIE H3HOC H Ap.

2.10. O6napyxednbe BO BpeMsi OCMOTPa aedekThl W NOBPeXACHUNA
AOJKHBI ONEPATHBHO OUEHHBATHLCHA € TOYKH 3PEHUS] ONACHOCTH pa3pylueHusf
KOHCTPYKUn# B Tex cayuasax, Koria Takas ONAcHOCTb CyLLECTBYeT,
TpeOyeTca TNpPHHATb CPOMHLIE Mephl N0 ee JAHKBHAAUHM (pa3rpy3ka
KOHCTPYKUHHA, BPEMEHHOE pacKpenaeHHe, PEMOHT H T. f.).

OUEHKA KAYECTBA MATEPHAJIA KOHCTPYKUMA
U COELHHEHHA.
HA3HAYEHHE PACHETHLIX CONPOTHBNEHHA

2.11. OueHKy KayecTBa MarepHaNoOB IKCNAyaTHPYEMbIX KOHCTPYKUHHA
CAEAYET MPOBOAWTbL NO PaGOUHM HEPTEHAM, NAHHLIM 3aBOACKHX CcepTHpH-
KAaTOB MJIH N0 Pe3ynbTaTaM HenuTauui obpazuos.

Hcnbitannn o6pasuos nposoAsitc NPH OTCYTCTBHK HCIOJHUTENbHON
NOKYMEHTAUKK WA cepTHRHKATOB, a TakMe MPH HEAOCTATOYHOCTH
HWMEIOIHXCA B HHX CBEACHHR HAH NpH OOHAPYXEHHH NOBPeXACHHH,
KOTOpbie MOrAH 6GuiTh BbI3BAHbLI HU3KHM KAYECTBOM MAaTepHala KOHCTPYKUMKA
H COEHHEHHHN.

2.12. [1pu HCCICNOBAHHH M HCNBITAHHH ME(4Id CACLYCT ONPCALIsiTh
caeNylole XapaKTepUCTHKH

XHMHYECKH COCTaB C BbLIABJIEHHEM COAEPMAHHUA 3EMEHTOB, npe-
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AYCMOTPENHHX TOCYAAPCTBEHHLIMH CTAHAADTAMH HAH TeXHHUECKHMH YCIO-
BHAMH Ha cTaab no [OCT 22536.1—77*, TOCT 22536.2—87,
FOCT 22536.3—77* u ap.;

Npeles TEKYYECTH, BPEMEHHOE CONPOTHRJIEHHE |  OTHOCUTENLHOR
YAAHHEHHE NPH HCIWITAHHAX HA PACTKEHHE (PeKOMEeHAYeTCA NPOBOAKTD
HX C NOCTPOeHHeM Auarpammni paboth ctanu) no FOCT 1497—84*;

YAApHYI0O BA3KOCTb AJS TeMNepaTyp, COOTBETCTBYIOILHX rpynre
KOHCTDYKUHKA H KAHMaTHueckomy pafioHy no ra6a. 50 CHuIl 11-23-81*,
H NocAe MeXaHHYeCKOro CTapeHHA B COOTBETCTBHH € FOCYA2PCTBEHHBIMH
CTaHA2PTaMu HIH TEXHHYECKHMH YCJOBHSIMH Ha CTallb,

Oan koucTpykumfi 1| W 2 rpynn Taba. 50 CHull 11-23-81*, Buwnoa-
HEHHBIX W3 KHNRWEA CTaAH TONWHHOR cBHwe 12 MM H 3IKCIAYaTHpYlo-
IUMXCA MPH  OTPHUATENLHBIX TEMREpPaTypax, [ONOJHMTENBHO cjaelyer
ofnpenenTh:

pachipenenenue CEPHUCTHX BKAOHEHHA cnocoBom oTneuatka no Baymany
no F'OCT 10243—75%;

MHKPOCTPYKTYPY € Yyrousenuem pasmepos 3epeu no ['OCT 5639 —82*.

2.13. Mexanuueckue cBoficTBa CTanu NONYCKAETCR ONPEAEAATb M ApY-
FHMH METOAaMH, 06ecNeuHBAIOWIHMH HANENKHOCTL PE3YALTATOB, COOTBET-
CTBYIOULYI0 HCHLITAHHAM Ha PAacTAXEHHe.

[Tpu ouenke npounocTHBIX cBOACTB CcTaau Ge3 orGopa o6pasios
{no Teepmocts B cootBerctenn ¢ F'OCT 2276277, mo cpesy pesnbm
H T, .} AAA K3aXA0ro BHAAa npopuas (Juct, yronok, 6aixa H T. 0.)
NPOBOAATCA KOHTPOJbHWE HCMBITAHHA He MeHee Tpex o6pa3ioB ¢ onpeje-
JeHHEM Npeaena TeKYMECTH H BPEMEHHOrO COMPOTHB/AEHUS N0 CTaHAAPTHOR
metonuke. [lo pesynbTaTam KOHTPOJIbHBIX HCMETAHHA BHIOJAHAETCH KOp-
PEKTHPOBKA 33BHCHMOCTER MEXAY fPeleioM TEKYHYeCTH (BPeMEeHHHIM CO-
NPOTHBJEHHEM) H NapaMeTpaMH, H3IMEPAEMBIMH NPH HCNKLTaHHAX 6e3 oT6opa
o0pa3uoB (rayGHHOH N AHAMETPOM OTiIeuyaTka, No Cpe3y peablui B T. n.).

2.14. HcnpiTauust MOTYT NPOBOAMTBCH [JIsi  ONPefeseHHs CBORCTB
CTalH OTAEAbHbLIX (O6b4HO, HauGosee HArpyXeHHbiX) 3eMEeHTOB JHGO A
YCTAHOBJCHHA MapKH W OUEHKH KayecTBa CTajH, HCNONb3OBAaHHOMN BO BCex
KOHCTPYKUHAX TOFO AW MHOro Buaa. B nocnexnem ciyuae gnn yToumenus
HOPMATHBHBIX COMPOTHBJIEHHH MOTYT HCROAB3OBATBCH CTATHCTHYECKHE Me-
ToAl O6paGOTKH Pe3ynbTaToB HMCNHITaHWi.

2.15. Ot6op npo6 xHMHuECKOrp aHaNH3a K O6PA3I0B ANH MEX3HHYECKHX
HCNLITAHHA TPOH3BOANAT H3  VIEMEHTOB KOHCTPYKUHMA OTAGNbHO sl
KaXJo#i napTHH Merasaaa.

K naprus meraana oOTHOCATCH 3neMEHTH OAHOrO BHAA NpoKaTa
(no HOMepam npodHiielt, TONUIMHAM H Mapkam CTajH}, BXOASILHE B COCTaB
ORHOTHITHBIX 3NIEMEHTOB KOHCTPYKHR (mosicop ¢hepM, pewetok cepm,
fI0ACOB NOAKpaHOBbIX 6anox M T. N.) oaAHOA oOuePesH CTPOHTENLCTBA.
IMaptuio Meranna AOMKHH cocTaBasTh He Gonee 50 oAHOTHRHHX oOTnpa-
BOUHHX MapoK o6uleit maccoit He Gosee 60 7. Ecan ornpaBounbie MapKu
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Ta6anua |

Koanuectso _Koanuecno npo6 o6pasuos
Bua wenurauni dNeUeENTOB,
APOBEPECHHBX oT BCEro
B NApTUH 3INeNMeHTa OT nAapTHH
XHMuueckn#l aHasu3 3 I 3
Henbitawust Ha pacTxenue 2(10%) { 2(10%)
Henuitanus Ha yrapHyio BAskocTh 2%+ 3%* 6**
Orneyarok no Baymany 2 | 2

* Tlpu onpeneseHuu npenena TEKyHecTH CTadd H BPEMEHHOrO COMPO-
TUBJACHURA 0O PEIYALTATAM CTATHCTHHECKOR 06paboTKK HAHHLIX wensiTaHuit
oGpas3uos,

** lnn kaxnofi nposepseMoil Temnepatypui W AAst MCMLTanuil nocae
MEXAHHYECKOro CTapeHHna,

NpeacTaBAsioT co6of npocThie MeMEeHTb M3  TPOoKaTHHX npoduaeh
(nporoxul, 6anKH, CBA3H W T. M.}, HX KOJHUYECTBO B NaPTHY MOXKeT ObiTb
ro 250.

UYnucno npob u o6pa3uoB or KaxAoA napTun MeTasna AOIKHO ObiTh
He MeHee, yeM yKa3ano B ta6n. 1. Flpu or6ope npo6 # 06pa3uos HeoGXOAHMO
co6atonarts Tpe6oannn F'OCT 7564—73* w T'OCT 7565—81*.

Mecra or6opa npo6 M o6pa3noB, a TakKe HEOGXOLHMOCTb YCHAEHHR
MECT Bhipe3kH o6pa3ilos onpesensioTCA opraHHlauuedl, nposoasuied
ofcneaoBanHe KOHCTPYKUHI.

2.16. lonyckaetcst He NPOBOAHTb HCMLITAHHR MeTasna AJAsl KOHCTPYK-
UH#A, HanpsKeHHA B  KOTOpPHX He Oyayr npesnwats (65 MIlla
(1700 «krc/cM?) npu pacuyeTHHX Temneparypax Bbilie MuHyc 30 °C aas
KOHCTPYkuHA rpynnut 3 no ta6a. 50 CHell 11-23-81* u Buiwe munyc 40 °C
AN KOHCTPYKUHWH Tpynnm 4, a Takke AJIA KOHCTPYKUM#A 3 H 4 rpynn npu
pacderHnix Temmeparypax Buiwe MHHyc 65°C npH WX ycuaeHnn 6Ges
npuMeHeHus cBapku. [IpH 3TOM KOHCTPYKUHA AOMKHA HAXOAHTLCA B
IKCINyaTalHH HE MEHee Tpex jer.

2.17. Tpenea TexyyecTH HAH BPEMEHHOE CONPOTHBJEHHE CTANH N0
peay/ibTaraM CTATHCTHYeCKOA OOGPaboTK¥ AaHHHLX HenuTauuh (¢ oTGOpoM
o6pasuos Wi Ge3 orGopa no n. 2.13) suuucaserca no dopmyne

Rno = 04 — aSp, (n
rae R., — npeges TeKY4ecTH Ry., HAH BpPeMEHHOE CONPOTHBAEHHE R, n0;

m
Oy = Tir 2 ¢, — cpelHee apu¢Me‘quecxoe 3HayeHHe npenena TeKYUECTH
HAH ll;valeHHOl‘O CONPOTHBJNICHHA N0 [3aHHLIM  HCNLITaHHRA, SR ==
V ! 2 (0,; -_ U,.)2 — CpeaHee KBaapaTHyHBOe OTK/JOHeHHe pe3y/b-
m-— l,-= 1
TaToB HCNLITaHHA; O — Npeaes TeKyyecTH HJH BpeéMeHHOe COMPOTHBJEHHE,
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NONAYUEHHOE NPH HCOBLITAHUH (-T0 006pasua; o, — KO3PPUUHEHT, YUuuTH-
paloulnit ofvem BLIGOPKH W onpereasiembiit 1o taba. 2.

Ecan ornowenne Sp/a, > 0.1, To ucnonb3osakue pesyabLTaTos, nojy-
yeHHHX N0 (opmyse (l) He AoNyCKaeTCR, NOcKoabKY TaKoit Sonbuioh
pa3bpoc cBOICTE 06pa3UOB CBHAETENLCTBYET O TOM, YTO OHH HE OTHOCATCS
K OlHOH napTHy Mertaana

Tpu nposesenuu HcnuTauHii 06pA31LOB 4NH ONpeae/ieHHs CBONCTB
CTaNH OTAEJAbHBIX 3JMEMEHTOB KOHCTPYKUHH (cM. n. 2:14) B KauecTse
HOPMATHBHOrG CONPOTHBACHHS B PACCMaTPHBAEMOM 31€MEHTEe JOMYCKaeTcs
NPHHUMATD MHHUMANHHOE 3HAUeHHEe MNpeleNa TEeKYueCTH M BPEMEHHOro
CONPOTHBACHHA, MNONYUEHHOEC NPH HCNLITAHHAX He MeHee ABYX 06p33u03.
OTOGPAHHBIX H3 THX PACMENTOB.

2.18. Pacuetnoe CONpPOTHBACHHE NPOKAT4 H TPY6, HI KOTOPHWIX M3rO-
TOBJAEHBl KOHCTPYAIHH, cCaeAyeT onpepeasts no qupMynaM, NpHBEeAECHHLIM
p Tabn | CHnll [1-23-81*. Tpn 3Tom 3naueHus npepensg TexyyectH Ry, #
BPEMEHHOTO CONPOTHBACHHR R,, onpenensores no n. 2.17, ecau suinoane-
HO JNOCTATOYHOE YUCAO HCNbiTaHHA. B npotusioMm cayyae npuHuMaloTcs

ANs cTaneil, y KOTOPHX NpHBEAeHHLE B CePTHHHUKATAX HAH MOJYYeH-
HbBlE TIPH KOHTPOJIbHLIX HCTIMTAHHAX 3HAUCHHA NpPe/eaa TeKyYecTH U BPeMeN-
HOro CONMpOTHBAEHUS YANRAETBOPRIOT TPEBOBAHKSIM FOCYNAPCTBEHHHIX CTaH-
LAPTOB WY TEXHHYECKMX YCNOBHWH WA C€Tanb, NeHCTBOBABIIHM BO BpeMmsi
CTPOUTENbCTBA, — MO MHHMMAJLHOMY 3HAYEHHIO 3ITHX XAPAKTEPHCTHK,
YKA3aHHBIX B YNIOMSHYTHIX JOKyMeHTax (npua. 1);

Al cTanell, ¥ KOTOPHX NpUBEACHHbIC B CEPTHRHUKATAX WAH NOJAYUeH-
HHE TMPH  MCMLITAHHAX 3HAYEHHS Tfpeaena TEeKYYecTH W BPEMEHHOrO
COTPOTHBACHHS WHKE, HeM MPEeAYCMOTPEHHbIE T'OCYAapPCTBEHHLIMH CTaH-
ABPTAMH WAU TCXHHUECKHMH YCAOBUSMU HZ CTalb, NEACTBOBABIIUMUK B8O
BPEMA CTPOHTEABbCTBA,— N0 MHHUMAJbHbLIM 3HAYEHWAM npelena TeKy-
4ECTH, NPHBEACHHBIM B CEPTHHHKATAX HAH NOJIYYCHHWIM HPH UCTILITAHHAX.

Koappnunent uanexnocTh 10  mavepuany CleayeT NPHHHMATb:

ANA KOHCTPYKUHH, H3rOTOBAEHHMX 20 1932 r., u cra’edi, y KoTopsix
NOJYYCHHBIE NPH HCTILITAHHAX 3HAYEHHA Npeaena Tekyyectd Huke 215 Mlla
(2200 kre/em?) — ym = 1,2;

AN KOHCTPYKUM, H3rOTOBJEHHHX B nepuoa c¢ 1932 no 1982 rr —
Yn= 1,1 ans craseii ¢ npenenom TekyuectH Huxe 380 MIlla
(3850 xrc/cm®) M ym= 1,15 ans craneéd ¢ npenenom TEeKyYecTH Bbille
380 MIla (3850 krc/cm?);

OAS  KOHCTPYKUMWIA, H3TrOTOBJACHHBLIX nocae 1982 r.,—no taba 2
CHull 11-23-81%.

2.19. [ast 31eMelTOB KOHCTPYKUHHA, HMEIOIMHX KOPPO3UOHHbI H3HOC
¢ norepeit Gonee 25% nNaOWAAM NONEPEUHOrO CEUEHHS MW OCTATOYHYIO
nOCAe KOPPO3HK TOJHIHHY 5 MM W MeHee, pacuyeTHne CONPOTHBICHHA
CHHXKAIOTCA NYTeM YMHOXEHHi Ha KO3pguUHeHT y., NpHHHMaeMbit no
Taba. 3.
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Ta6auuna 2

Koanuecrso Kosppuuuent Koanvecrpo Kosdppuunent
oGpasuos m '8 o6pasuoa m a,
10 2911 20 2396
12 2.736 25 2,992
14 2,614 30 2,220
16 2,524 35 2,167
18 2,453 40 u 6osee 2,125

Mpumevanwnsa: 1 [Jaa npomexyToudsix sHadeHuit m ko3h¢u-
UWHENT «. onpejenstercd auHeiHod unrtepnoasuuedt. 2. Kospduunent as
ONPEAENSCT HHXKHIO OAHOCTOPOHHIOID AONYCTHMYIO TPAHHILY HHTepBAAa,
COREPKalNyIO ¢ AoBepHTENbHON BepoaThocTbo 0,95, To ecth ne MmeHee 95%
3H4UEHHA HOPMAALHO pacnpenesieHHON CAY4ailHONR BEAHYHHB CO CPEeRHHM
3HaueHHeM O, W aucnepcued S

Tabanua 3

CreneHb arpeccHBHOCTH cpeant Koapdnunesr
no CHull 203 11 —8¢ V4
ChaGoarpeccHsHasi 0,95
CpeaHearpeccHBHasn 0.9
CuabHOarpeccHsHan 0.85

2.20. PacueTHble CONPOTHBJEHHS CBAPHBIX COGAMHEHWH KOHCTPYKUHI,
NOANEKAMMX PEKOHCTPYKUHH WK YCHARHUWIO, CAEAYeT Ha3Ha4aTh € yueToM
MAPDKH CTaJH, CBAOPOYHbIA MAaTepHanoB, BHAA CBApPKH, MNOJOXKEHHHA WRA,
NPHUMEHEHHBIX B KOHCTPYKIIHH

TIpn oTcyTerBHH AQHHBIX, YCTAHOBAGHHLIX HOPMAMH, 1ONMYCKAeTcs NpH-
HAMaTh:

AAA  YEAOBLIX WBOB — Ruur = Run, Ven=1,25; B;=107; B.= 1,0
cuuTas npu rom y. = 0,8,

AR PACTAHYTHX CTHKOBBIX UIBOB KOHCTPYKUMN, W3TOTOBAEHHBIN AD
1972 r, Rw, = 0,55 R,o, uaroToraeHHwx nocae (972 1., Ry, = 0,85 &,.

HonyckaeTcsi yTOUHATL HECYilYi0 CNOCOGHOCThL CBAPHBX COEMHHCHHH
N0 pe3ynbrTaTam HCNbITAHHN

2.21. Pacuetubie CONPOTHBJACHHS CPe3y M DAaCTSKeHHIO GOJTOB,
a8 TAKKe CMRTHIO /NEMEHTOB, CORLHHAEMbIX GOATaMH, CAEAYeT NPHHHMATH
no taba 58 W 59 CHHIT 11-23-81* EcaH HEBOIMONKHO YCTAHOBHTb KaaCCe
NPOUHOCTI  6ONTOB, TO 3HAYCHWN pPaACYeTHLIX CONPOTHBAeHMH caedyeT
NpHHHMATL Kak and 60oATOB Kjaacca npouHoctd 4.6 — npu pacdere Ha
Cpe3 n Kaacca npoyHocTH 4.8 — npH pacuete Ha pPacTsKEHHE.

HonyckaeTcs yTouH#TH pacueTHnle CONPOTHBAEHHS CpPe3y H pacTAXe-
HHIQ GosTOB NO pe3yabTaTaMm HCALTaHui GoaToB Ha paspue  [Ipu
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Ta6anua 4

Pacuetntie conporusaenns, MITa (xrc/cem?)

r nna cpesy 3akaenax CMATHIO ACTRIXKCEHHIO (OTPbIiB roNoBOK
Py p priny
COCeAHHEKHA HJAK CcTanu Mapox coeAHHREMBX 3aKJeNnNOK H3 CTaan MHPOK
3AEMEHTOB
Cr2, C13 oor2 KOHCTPYKUSA Cr2. €13 0972

B 180(1800) | 220(2200) 2Ry, 120(1200) | 150(1500)
C 160 (1600) — 1.7Ry0 —

Mpumeuanns: 1. K rpynne B oTHOCATCH COEQHHEHHA, B KOTO-
pPbiX 3aKJAENKH MNOCTABJEHb B OTBEPCTHA, NPOCBEPJEHHbe B COGpaHHbIX
ieMenTax WAH B aerannx no kowayktopam. K rpynne C orHocates
COCAMHEHHA, B KOTOPbIX 3aKNENKH MNOCTaBJAeHB B MPOA3BJEHHbE OT-
BepPCTHA, cBep.lelnbie Ge3 KOHAYRTOpa B OTAeabhbx Aetanax. 2. Tlpu
NPHMEHEHHH 3aKJeNOK ¢ MNOTAAHLIMH WAH HOJNYNOTAHHLIMK [ONOBKAMH
pacuyeTHbie CONPOTHBJEHHA 3aKJEMOUHBIX COEJHHEHHR Cpesy H CMATHK
NOHHXKAIOTCH YMHOXKeHHem Ha Kodpopuunent 0,8. PabGota yxasaHHbX
34KN€N0K Ha PacTAXeH#e He AONYCKaercs.

TOM JAOJKHH ObiTb MCNHTaHW He MeHee nATH GOATOB OT Kaxaoh
YCAOBHOA NapTHH, COCTABACHHOR W3 GOATOB H raek OAHOro THNOPa3Mepa,
OAHHaKOBOA (OPMBI HCMOAHEHHA, YCTAHOBJICHHLIX B OAHOTHMHBIX KOH-
CTPYKUHAX OQHOH ouepeau cTpouTenscTsa (Ho He Gonee 2000 Gonros).

PacuerHoe conporHBiexne GONTOB pacTaXeHHI0 Ry, npHuumaercs no
MHHHMANBHOMY 3HAYEHHIO NpEAENa NPOYHOCTH, MOAYUEHHOMY NMPH ucALiTa-
HMAX, @ pacyeTHoe conpoTHBieHune cpedy Ry, = 0,8R,,.

2.22. PacueTHoe CONPOTHSBJEHHE 3aKJIeNOYHMIX COEAHHEHHA caenyer
npuuumMate Mo ta6a. 4. Ecan B HCnonHHTENbHOR AOKyMEHTAuuu OT-
CYTCTBYIOT YKasauun o cnocobe oOpaGorkH orsepcTHii W Matepuane
33KNENOK H YCTAHOBHTL HX HE NPEACTABAETCH BO3MOXKHBIM, pacueTHbie
CONPOTHBAGHHS NPHHHMAIOTCH KaK JAJAA COEAHHEHHR Ha 3aKiaenkax
rpynna C H3 craas mapku Cr2.

ONPEAENEHHE HAIPY30K H BO3AEACTBHA

2.23. B coorBetcTBun ¢ yRasauuamu CHull 2.01.07—85 npu paspa-
GOTKE MPOEKTOB PEKOHCTPYKUHH H YCHNEHHMA Harpy3kH W Bo3feflcTans
onpejenflOTCA HA OCHoBe pe3ynpTaToB o6caenosanufi, npu 3ToM ar-
MocdepHte HAarpy3kH AONYCKAeTCH NPHHHMATL ¢ yueTOM RauHBIX I'ockom-
FHAPOMETA € YYETOM NPEeANONaraeMoro cpoka cayxGul KOHCTPYKuHR.

PacueTHylo Harpysky cheayeT ONPefeATb KaK MPOH3BEeJeHHe
ee HODMATHBHOTO 3HAUCHHS] Ha KOIDPHUMEHT HAJEKHOCTH N0 Harpy3ke
y;, onpeaensemuit no ykaszauuam CHull 2.01.07—85. Tlpu waanyun cra-
THCTHUECKHX [@HHBIX JAONYCKAETCA OnpeAeisiTb PAaCYeTHbie 3HAYCHUS
Harpy3oK HENoCPeACTBEHHO MO 3aN8HHON BEPOSATHOCTH HX TpPeBLILIEHHA.
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Ta6anuua 5

Kospduunenr .

Konetpykunn ?:::::;‘: ANA KOHCTPYKURA
CRAPHLIX KNeNBHBIX

PepMbl cTponuabhble, noa- | floaca u  crepxuu | 1,256—1,35| 1.35—1,4
CTPONUJbHKE H NOAKPaKO- | pewleTKn
Bule
Konoxubi:

cnaouIKLe [TosAca u crenka 1,3 1,35

CKBO3HbLiE [Tosica 1,7 1,8
Banxu:

NPOKATHEIE IMoAaca n creuka 1,05 1,25

CcOCTaBHblE To xe 1,2 1,25
TopmMO3HbIE KOHCTPYKUHH:

crnAouHbe [losica u TopMoO3nO#H 1,2 1,25

JAHCT
CKBO3HbIE [Mosic v pewetka 1,35 1,4

MMpumeuanue [losc noakpaHoBo# OalKH B COCTaB OCHOBHBIX
3/1eMEHTOB TOPMO3HON KOHCTPYKLUHH HE BKJIOYAETCH.

2.24. B cayuasx, KOraa OnpesenuTb 3HAYEHHS Harpy3oK no AaHHLIM
obcnenoBanHuilt [ocKOMrHApPOMETa HE TNPeACTaBAAETCH BO3MOXKHBIM HJH Le-
N1€co06pa3IHpM  (OTCYTCTBHE HAGMIOREHHA, OTHOCKTEALHO HeGoabUIan A0AR
Harpy3kH B OOWeEM ypoBHE HArPYXEHHA W T. N.). OHH oOnpeaeasoTcs
no ykaaanuam CHull 201.07—85 kak AN% BHOBL NPOEKTHPYEMHIX
KOHCTPYKUHHA.

2.25. HopmaTHBHan Harpyska OT COGCTBEHHOro Beca KOHCTPYKUHH
onpepensercs no pesyabtatraMm oOmepoB. Kospdhumentnl HaaexHOCTH
A0 Harpyske npuHHMaloTes no ykasauusm CHull 2.01.07—85.

ColcrBetiHbili BeC CTaNbHBIX KOHCTPYKUHI NONYCKaeTcsl YyCTaH2B/IHBATh
no ueprexkam KM/l ¢ o6A3aTeNbHbIMH KOHTPONLHLIMH 3aMepaMH ceueHuH,
a MpH OTCYTCTBHH 3ITHX 4epTeXell — no pesynbTaram o6MepoB OCHOBHBIX
3N1EeMEHTOB KOHCTPYKUKH (Ta6a. 5). [1pu atom Bec onpeaeaserca no popmy.ae

G = WcGu. (2)

rae G, — Bec OCHOBHBLIX 3neMentoB, kH, Y. — crponTenvHuiit Ko3du-
UHEHT Beca, nNpHHUMaeMblii no Taba. 5.

2.26. TlocTosuHbie HAarpy3ku OT CcOGCTBEHHOrO Beca CTaUHOHAPHO
yCTaHOBJICHHOro oGopynoBanus, Tpy6onposoaos, NPOMLILIEHKLX NPOBOLOK
# arperaTtoB ONPeAENAlOTCH NO NACNOPTHLIM AAHHHIM HAH PpaGounm
4EPTEKaM € yuyeTOM (aKTHYECKOH CXeMH HX pa3MelleHHS H ONHPaAHUA
K3 KOHCTPYKLUHH H COrJiCOBHIBAIOTCA CO CAYXKGOH 3SKCAAyaTauun 3AaHHIH
H COOPYXKEHHA.

Jaununie o Harpyskax or o6opyaoBaHHs, NOPHHATHE B pacuere,
NPHBOAATCA B MPOEKTHON AOKYMEHTAUWH H B HEOOXOAMMBIX CAy4afdx noa-

13



TaGawua 6

KonuyecTso Kosppnunent Koanguecrso Koagduuvenr
oGpa3uos m { oGpasuon m t

5 213 15 1,76
6 2,02 20 1,73
7 194 25 1,7¢
8 1.89 30 1.7
9 1,86 40 1,68
12 1,8 60 # Gonee 1.67

Npumecyannsa L Jlaa npoMeKYTOUHBIX 3HaueHud m  KoadpdH-
uuent { onpeneasiercd  anHedno#t  nutepnoasuned. 2. Kospduumnent
ofpeACHHeT  OLHOCTOPOHHHA NOBEPHTCIbHBIA  HHTEPBan AJA  cpeaHero
3HaYeHiisi HOPMaabHO PAcHpele]eHHOR BEJHYHHBL € JUBEPHTEAbHON Bepo-
arHocTeio 0,95,

Ta6awua 7
Kospdmumenr y, ans
r - peAanMa pa(v'm'u I "
I Foltyipasnin no TOCT 25846 82
N C T. BT |IK, 2K[3K, 4K| 5K |6K, 7K
Ao 5 LIS § 1,35 ( 16 [ LI6B [ 125 135 [,5
Ce. 5 10 126 1,1 125 | 15 | 1,1 1.2 1,25 | 1.5
Cs. 12,5 50 20 1.1 1,2 1.4 | 1.1 1,15 { 1.2 1.4
Ca. 20 11 .15 | 1,3 | 1.1 1.t 115 13

KPeNnATCA NPHBOAHMLIMH B NPOEKTE YCHAEHHA YKasaHusaMu (peKoMeHAaa-
UHAMH) 110 3KCNAYATAUHHK.

KosdpnuueHTsl HaAeKHOCTH NO HArpysKe AAA  YK434AHHbIX Bbllle
BO3ACHCTBHIA IIPHHUMAIOTC PABHWIMH €AHHHLE.

2.27. [locToAHHbIe HarPY3KH OT Beca NOKPHITHR  (NepeKpuTHi)
APHHHMAIOTCA ¢ Y4E€TOM pE3y/bTATOB BCKPLITHH KPOBJAH (OTPaXKACHRRA)
H YCTAHOBEHHUAl COCTARA CJI0EB.

HopmaTuBHHe 3HaueHHS 3THX HATPY3OK ONMPeAeNfiOTCA B3BEIUHBAHHEM
ob6pa3uos H o6paboTKOi pe3ysbTaToB B3aBeiuBaHus no dopmyne

gn=P,xt/YmS, 3

l m
rae P, = Py 2 P, — cpeanee apudMeTHuecKoe 3HaueHHe Beca 06pasllos;
mi—\

i

I

Se= ]/———l 3 (P. — P, — cpeanee KkBaapaTHYHOE OTKAOHEHME OT
m— lj=|

pe3yabTaToB B3sewuBaHus;, P,— pec i-ro ofpasua, kH; m — koauvectso
06pa3uos (He MeHee 5); ! — koadpHUHEHT, YUHTHIBAIOWHA O6HEM BHOOpPKH
H onpcacasemuii no.raba. 6.

3nak «niwoc» B dopmyae (3) npuHHMaercs NpH HebaaronpUATHOM

AeACTBHH yBENHYEHHOH HArpyskH, 3HaK «MHHYC» — TpH 61aronpHATHOM.
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Ko3pdpuuneHT HaAeXHOCTH NO HArPy3Ke Yy K HOPMATHBHON Harpyske
ga, OnpeneneHnoi no gopmyne (3), IPUHUMAETCH PABHHIM CLHHHUE.

2.28. KpaTkoBpeMeHHbIC HArpy3kH Ha NJAOWAAKYH, NEPEXOAHBIE MOCTHKH
H JECTHHLb,, B TOM YHCJAE HArpy3KH OT TOANL, YCTaHABAHBAOTCA MO
pe3yabTaTaMm OOGCAEeN0B4AHHA H aHANH33d TEXHOJOrHYeCKOro Npouecca W yuu-
THBAKTCA B  NOAHOM O6heme TONLKO [IPH  TIPOBEPKE KOHCTPYKIHHA,
HefoCPEACTBEHHO BOCNIPHHHMAIOILHX 3TH HArpy3KH.

2.29. HopmartHBHble BEPTHKAJbHBLIC NATPY3KH, NIePeaaBaemMbie KojecaMmu
MOCTOBLIX H NOABECHLIX KPaHOB, ONpeIeffioTCA MO MacCNOPTHLIM AaHHLIM
HAH MO pe3ynhTaTaM B3BeUWHBAHKA KPAHOB.

[1pH B3BEWIHBAHHUK BEPTHKAJALHOE PACYETHOE RABAGHHE MOCTOBOTO KpaHa
onpeaenserca no popmyne

kg, +3,GY(L —d tG,
(vkg, + v.G)( )+w2pl (4)

e L

roe My — KOJHYECTBO KOJIEC ¢ ORHOH CTOPOHHW KpaHa, g, G,, — cob-
CTBEHHBIA Bec TeJNeXKH W MocTa Kpada, L — nponer MocTa Kpawa,
d — MUHHMAJIbHO BO3MOXHO€ pPacCTOAHHME OT OCH TEJeXKH 10 OCH pac-
cMatpuBaemoro psjia; G, — MakCHMaabHA® BeNHYHHA (PAKTHUYECKH MOJHM-
MaeMoro fOIe3HOIO IPy3a HA KPIOKE Kpana, Yi — KO3DPHUHEHT HaReK-
HOCTH MU COGCTBEHHOMY BECY TeNeMKH H MOCTa KpaHwa, NDHHHMaeMblil
vi= 1 npH onpeaeseHHy Beca N0 pPe3yJbTaTaM B3BELIHBAHHA M
vi = 1.05 -— npn onpenesenun Beca 0 NaCNOPTHHM AalHbiM (ecaH nposo-
AHNOCL YCHNIEHHE KOHCTPYKLUMH Kpada, TO CJAeAYeT YucecTh BeC NIeMEeHTOB
YCHAeHHA), Y, — KO3 (HIHKEHT HAAEXKHOCTH N0 NOAHHMA3EMOMY Tpyay,
NPHHHMAEMBIA NO Pe3y/ibTaTaMm CneuHaJbHBiX HCCAef0BaHUA, @ NPH OTCYT-
CTBHH A3HHBEIX NO Tab). 7 AAR MOCTOBBLIX KPIOKOBbIX KpaHOB M no tabn. 8
AnA rpeRdepHbIX K MArHMTHBIX KPaHOB.

‘3nauenue F, onpeneanemoro no gopmyae (4), npuauMaerca He Gosablle
YKa3aHHOrO 8 roCyJapCTBEHHbIX CTaHI1apTaX HA KPaHsl.

[lpn onpeseneHnH BePTHKAJILHBIX KPAHOBBIX HArPY30K [OMyCKaeTcH
YUHThIBATb PAKTHUECKOE Pa3MellleHHe 30H 06CTY)KHBAHHA KPAHOB U NMPUG/IH-
KEHHE TEIXKKH K PALY KOJAOHH, ecaH pasMelleHHe U rabapHTbl NOCTOAHHO
YCTAHOBAEHHOro B 31aHHH 06GOPYlOBAHHS TAKOBbI, YTO HAPYWEHHEe 3ITHX
OTPAHHYEHHA (NINUCCKH HEBO3MOMHO, HAH YCTAHOBAEHB OTrpaHHYHTENH
NePEeMELLCHHI KPAHOR N0 IYTAM H TENEXKEK N0 MOCTY KpaHa.

2.30. HopmaTuBibie 3HayeHns aTMOCHEPHBIX HATPY30K PEKOMEHAYeTCH
YTOUHATL HA OCHOBAHMH NAaHHHX opraHu3lauui [ockomruapomera. OGpa-
60TKA RAHHLIX BLINOJHAETCH N0 METOAHKAM, NPHBEAECHHBLIM B npua. 2 u 3.

ITpu onpenesiennn BETPOBHIX HArpy3OK AONYCK3eTCA YUHTHIBATL (akTH-
YeCKYl0 ODHEHTALHIO 3JAHHA W COOPYMEHHHA Ha MECTHOCTH W 3aTeHeHWe
OT COCEAHHX CTAUHOHAPHLIX IAAHWA ¥ COOpPYXKeHn#.

2.31. PacueT KOHCTpYKuMH Ha coBMecTHOe paeHCTBHE HAErpy3OoK oOfT
CHEra, BETPa H MOCTOBMLIX KPAHOB JOMYCKAETCH BLINOJHATH € HCNOJb30-
BaHHeM KO3 @HIUHCIIOB COUETAHHA, ONpPeleNeHHBIX C YYETOM peajbHbix
CTATHCTHYECKHX AAHHBIX H YAEABHOTO BJAHAHHA NeHCTBYIOULHX Harpyaok.
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Ta6anuna 8

Kospdrunenr v, asn

I'pyso- pexuMa no €K KM HOR
, Ycaonun np4BHAAM P
3axBaTHbH Bua rpysa rpynnu no
opran neperpysku r‘:ﬁ;‘;ﬁ’f;ﬂ"‘ FOCT 2554682

T, BT 3K—5K | 6K—8K

['peitdep IlleGeus, yroas,| U3 wrabensn 1,1 1,1 1,1
OKaJiHHa W aApy-
rue weaunkue | U3 npusmxa 1,4 1.4 1.4

H He ob6anaja- | HAK  H3  em-
0lLe  NOBbI- | KOCTH, 3a&M10J-
UWIEHHOH CBA3- | HEHHOH BOAOH
HOCTLIO Mare-

pHadabl
Moavemunit | Ckpan cTans- | C HemeTan k- 1,3 1,3 1.5
eKTPOMAr- | HOH, YYFYH B | YECKOro OCHO-
HUT yyuikax BaHHHA
C MeTaNK- 1.5 1.5 1.7
YeCKOTO  OCHO-
BaHnus
CransHnoit npo- | C peiuetuatoro 1,5 1.4 1.6
Kat OCHOBAHKA
Co cnaourHoro 1,6 1,6 1,8
MEeTaNAHYEeCKO-

ro OCHOBAHHA

PacuetHoe ycusue noboro Buga (npoaonbHas HAX NONEpPEYHan cuAa,
H3THORMOWHA HAH KPYTRULHA MOMEHT) B CEYEHHH W/H NEMEHTE KOHCTPYK-
UHH OT OLHOBPEMEHHOrQ NEHCTBHA CHErosoil, BETPOBOHW W KPAHOBOW Ha-
rPy30K PEeKOMEHAYeTCA onpeaeasTh no popmyne

N=vy(N.+ N, + N, (5)

rae N, u N, — ycHausa or HeGAarONpHATHO 1eACTBYIOLHX pPacHETHLIX
CHeroBo# W BeTpoBOA Harpysok; N, — cymMMaphnoe ycHaue oT Bcex Hebna-
FONPAATHO JeHCTBYIOLUHX KPAHOBBIX HArPY3OK, ONpeAeNeHHOoe MO NpaBHaam
CHull 2.01.07—85; ¢ — ko3dpuLHEHT coueTaHHR YCHJHT, onpenensiemblii
no gopmyne

C. C, + C.
Cli—p)+p T CO—B)F8B ' C(O—B)+8,

rae Be, B, H B, — KO3DPHIHEHTH, 3aBHCAUIHE OT BEPOATHOCTHHIX
cBOiCTB Harpy3ok; C,, C,, C, — R0AH YCHIAHA HAM HANPHKEHHR B Ceue-
HHH, YUWTHLIBAIOULHE YAENbHOE BJHSIHHE CHErOBOH, BETPOBO# M KpPaHOBOR
Harpy3aok.

w_

Ko3ppuuuentn B,, f. # P, onpenensiorca no peasbHuM CTATHCTH-
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YeCKHM [AHHbIM ¢ CHEroBOH, BeTPOBOH 4 KPAHOBOH Harpyskax u ob6ecre-
YHBAIOT PABHOHAAEMKHOCTD JIEMEHTOB KOHCTPYKIHH, 32NPOEKTHPOBAHHKIX Ha
pasauunblie KOMGHHAUKKE YCHAWA. B 3anac nagexuoctd ans Bcex THNOB
MOCTOBLIX KpaHOB H Bceit Teppuropuu CCCP ponyckaercs npuHHMath
B. = 1.45; B, = 1,45; B, = 1,85.

Tpu  peiyncaenin k03P dUUMEHTA COUETAHHS YCHAHH @ yAeAbHoe
BJIHAHHE CHEroBO#, BeTPOBOH H KPaHOBBIX HArpy3oK YUHTHIBAeTCA HX A0-
JSIMH:

_ N _ N, N
N 4NN

K

C = — CK=———
Nc+~n+‘vu Nc+Ns+Nx

[lpn cnoXHBIX BHAAX [AeOpPMAUHH, KOTr1a B CEUYCHHH [AeHCTBYIOT
HECKOJAbKO pa3sHOPOAHMX CHICBHIX ¢AEKTOPOB, B MpHBedeHHoie GOPMYIb
BMecto ycuauwi N, N, n N, or cHerosBodl, BeTpoBOH H KpaHOBhIX
HArpy30K c/AeAyeT OPEACTaBIATL MaKCHMajbHblE KpaeBble HaNpsKEHHs
B CeueHHH OT ACHCTBHS COOTBETCTBYIOLIKX PACUETHBIX HArpy3okK.

[Ipu pacuere Ha papyrue BHALl HAarpysoK H BO3aefcTBHI KOo3dpPu-
BHEeHTH COMETaNH{ NpuHnMaloTea no ykazanuam CHull 2.01.07-85.

NMPOBEPOYHDbIA PACHET KOHCTPYKLUHA

2.32. TlpoBepouHbIi pacyeT KOHCTPYKUHA ¢ YYeTOM BIHAHHA Ae(eKToB
BbITOJIHAETCH C UENbI0 YyCTAHOBACHHSA:

BO3MOXKHOCTH Qa/bHERLIEH 3KCNIYAaTaUHH KOHCTPYKIHA Ge3 kKakHX-H6o
OTrpaHUYEHHH;

HEOOXOLHMOCTH YCHAEHHA KOHCTPYKIHH;

BO3MOXHOCTH OTPaHHYEHHH IKCTIAYATAUMH KOBCTPYKUHHA OO NJAHOBBIX
pPeMOHTHO-BOCCTRHOBHTE/bHBIX palor;

HEOGXOAHMOCTH HEMEAJEeHHOr0 TNpeKpalleHHs 3KCIAyaTalHy B aBa-
PHHHOW CUTYAUHH.

2.33. llpoBepKy NpPOYHOCTH 3NEMEHTOB, HMEIOLIHX OCNabNeHHss B BHIE
BbiPe30B, BLIPHIBOB, NOAPe308 H T. 0., C/AedyeT NPOBOAHTbL NO N/IOILAAH
HETTO € YYeTOM 3JKCUCHTPHCHTETOB OT CMELUEHHS! LEeHTPA THXeCTH
0CNa6JeHHOro CeyeHHA OTHOCHTENbHO WEHTPa TSXKECTH MepBOHAYaNbLHOrO
CeueHHUsl B COOTBETCTBHU ¢ yKazaduamu n. 5.25 CHuIl 11-23-81*.

Honyckaercs smecto popmyan (49) no CHull [1-23-81% npumensth
$opMYY € HCNOAb30OBAHHEM KOMIIEHCHPYIOWHX A06aBOK YcHauik N7,
M a My

(N + N"“’)" (M: + My | M+ M) x| 6)
ARyov, Ced Ryo¥, CylyRyoye =
rae NOC}I J— UOC"A“J’, Mgcll —_— Nocnyocn' Mgm — Nul‘-ﬂxot‘n‘ o.ucn —
ADCJ! lgt;\ I;ca -1
= | — - —
e Sy A

2 3ak. 675¢. 17



B ¢opmyaax o6osnaueHo:

X, Y. — KOOpPAHHATH HanGonec RANPAIKEHHOH TOUKH PEanbHOTO nonepey-
HOrO0  CEYeHHRA, COCTABJICHHWE OTHOCHTENLHO TNABHbIX OCEH X — X
H y — y HeocnaGaenuoro ceuenus; A, I., I, — reomeTpuueckue xapakre-
PHCTHKH HEoCNaBNeHHOTO cevenns. ", y* — KOOPAMHATH LEHTPaA THXKECTH

niowmank ocaabaenns A"'s oveax x —x, y—y, I [ — momenTl
N M yom M xU\'.v’l
X, L
HHEPUHH OcnablaeHud, ap = T + - -+ —5 Hanpsxenue B
X

Y
LEHTPE TAXKECTH MaowWaan ocnabaenus A, ppiuicieHHoe ans Heocsa6-
JEHHOTO CeYeHHN TIPH AeHCTBUH 33JaHHBIX YCHJIHH.

3HaueHun n, ¢c M ¢, npuumalorcs no taba. 66 CHull 11-23.81*
LN HeocNaBeHHOro CeueHHN,

2.34. Yuer BAUAHUA  KOPPO3ZHOHHWX HOBPEXACHHWM NPAUIBOLHTL
YMEHbIUEHHEM DPACUYETHOH NAOULAAH MOMNEPEUHOra CEYEeHWH C yueTom Tpe-
6oaHuit nn. 2.19 u 2.46 nacrosuero [Mocobus.

Mpu pasHOMEPHOM KOPPO3ZHOHHOM H3HOCE 3JEMEHTOB PACHETHYIO NA0-
Wajb MONEPEeUHOro CeYeHUd 0MYCKaeTcs onpeaenats no Gopmyae

A= (1 — kss8%) Ao, (7)

rae A, — naollaab NONEPEYHOrO CeHEeHHA MeMeHTa 6e3 yueTa KOppPO3HOH-
HBIX MOBPEXICHHNA; Rg; — KOI(QHUMENT CAHTHOCTH CEYEHHs, PaBHbIH OTHO-
IIEHHIO TIEPHMETPA, KOHTAKTHPYIOWEro €O CPevi, K NAOLAAH NONepedHOro
ceqeHust. [1prOanKeHHO BeaHuHHY KodpduuHenTa Ry MOMHO NPHHHUMATL:
Anf yroakoB — 2/{, Ansi 3aMKHYTbIX npoduaedn  1/{, gas wsennepos
H ABYTaBpoB — 4 /{1 + d), 3necb { ¥ d — TONMHHL TOJAKH U CTEHKH CO-
OTBeTCTBEHHO.

PacyeTHblii MOMEHT COMPOTHBAEHHS AAA NPOBEPKH NPOYHOCTH WH3rH-
GaeMbiX 3JE€MEHTOB JONYCKAETCH ONpeleanTsh no Gopmye

Wej = (1 — kswA™) Wo, (8)

rae W, — MOMEHT CORpOTHBAEHHA ceueHHsi 6e3 yueTa KOPPOZHOHHLIX
NOBPeRACHHA, Rgy — KOIQPHUHEHT HIMEHEHHS MOMEHTd CONPOTHBIACHHA
BCJENCTBHE KOPPO3HOHHOrO H3HOCA.

Kosdpdpuumnentol Ry AR HEKOTOPHIX THIIOPAIMEPOB HPOKATHLIX MPO-
duaeit npuseaeus B Taba. | npua. 4.

Beanuina nponukHoBeHHsi Koppoaun A* B dopmyaax (7) u (8) upn-
HHM&eTCA!

A* = A — npH ODHOCTOPOHHCH KOPPO3IHH 3AMKHYTWBIX npoduaed;

A , "
A* = 7 npu ABYCTOPOHHEH KOPPO3HH OTKPHLITLIX npoduiaell (1ByTaBpos,

LIBEANEePOB, YIOJIKOB H T. N.), rAc A — yMeHbLUIEHHe TOMUIHMB INCMEHTA,
PaBHOE pa3HMUE MEXAY HOMHHAABLHON M  (PAKTHUECKOH TOAILHHAMH
EMEHTA.

2.35. CxaTble CNJOLIHOCTEHYATHIE 3NEMEHTHl CTaJbHBIX KOHCTPYKUMA,
HUMeolHe ofiiee UCKPHBNEHHE, CACAYeT PACCUHTHLIBATL KAK BHEUEHTPEHHO
cxartote. Orauure paloTbl HCKPHBAEHHLIX CTepXHEH OT BHEUEHTPEHHO
cxatolX  (pHc. |) PCKOMEHAYETCS YUYMTBIBATD YMHOXEHHEM CTPenku
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\ 0!2 E ,2
L\—J
f, Ffg= Yo fus

bobod

Puc. . Cxartuft crepxens ¢ 06mum neKprrscnnem
g — HATPYMERNbIA, 6 — HeHArPYKOHHMA. A - IKBHBANCHTHHRA BREUCHTPEHHO TXATHR

6! -
» N lN—O o} N

o

HCKPHBAEHHA CTCPXNA [, B HEHATPYKEHHOM COCTOAHHH Ha KOIGDQHUHEHT
A UCpexons OT MaKCHMAIbHOK CTPEAKH HCKPHBIEHWR K 3KBHBAACHTHOMY
IKCUEHTPUCUTETY, NPUHIMAN My == kumy, tae my=[,A/ W,

Kospdruuent suiuncanercs no dopmyae

k =082+ 0. ynm/k, 9
rae A -— YCAOBHAA HOKOCTb CTEPMHA B MJOCKOCTH  HCKPHBJAEHMS:
1 — KO3QPHUHEHT BAHAHHA GOPMB CeMeHMs, NPHHUMaeMblR 1o taba. 7.3
CHuI1 11-23-81*.

2.36. CTpeara HCKPHBREHHN CTEPXKHHA B HEHArpy>XeHHOM COCTOAHHH
onpeneasercs no dopmyne

fﬂ = wﬂf:u' “0)
rae [l, — noAHas CTpeika HCKDHBJIEHHA, 3amepeHHasi MNPH  Harpyaxe
crepxHa cmaolt No (em. pre. 1), o — xoapduunent (O << . << 1),
BLIYHCAAEMbIH O dopmyne

Yo = | —O,IPU'/R!,Q. (ll)

rae o = N)/A, << n®E/A? — Hanpsixenus B CTEpPXKHE B MOMEHT 3amepa
crpearn ). Ry, — pacueTHoe cCONPUTHBACHHC CTasli.

Ecan ycuame B cTepmue N; B MOMEHT 3aMepia CTPeIKH OMPEACAHTH
HEBO3MOXKHO, CJAELYCT MPHHUEMATD W = |,
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2.37. Pacuer Ha ycTOAUMBOCTbL CHATbIX CTEPXHEHR W3 ABYX crapeHibix
YrOIKOB, pacno/OKeHHbIX B Tasp H HMEIOWHX HCKpHBJAEHHe B ABYX
NAOCKOCTAX Gosee yKalaHHWX B Taba. 2 npua. 4, cieagyer BbiNOJHATHL
no cgopmyae

lV/(PuuAu < Ryu. “2)

rae Que — KO3DODHUKEHT CHHXKEHHA Hecyiled cnocoGHOCTH, onpeaeaseMblit
no Taba. 3—5 npui. 4 B 3aBHCHMOCTH OT YCJOBHON THOGKOCTH B MJIOCKOCTH

CHMMETPHH CEeYCHHSA
xx = [n/ix 1 4 Ryn/E

H YCNOBHBIX OTHOCHTENbHBIX CTPC/JOK HCKPHBJACHHH B ABYX NJIOCKOCTAX
b Ry =l yETR,:

0 ol

npy 3TOM AN 3JEMEHTOB PpewerkH ¢epM (KpoMeé ONOPHbLIX packocos
H ONOPHLIX CTOEK) CJHEAYET YUHTLIBaTb YINpyroe 3alleMJICHHE B Mofcax,
NpHHUMaA B NJOCKOCTH ¢epMH KOIPQGHUHEHT RPHBEAECHHA pacueTHOH
AnvHe p= 0,8 u ucnoab3ys naHHble Taba. 4 npua. 4.

[Tpn onpeneneHHH CTPENOK HCKPHBJIEHHR CTEPIKHA B HEHATPYKEHHOM
COCTOSIHHH fro M [y CAELYET PYKOBOACTBOBATHCA YKazaHuamu n. 2.36.

He aonyckaeTcss npHHMUMaTh 3HAUCHHS KOIPQPHUIHEHTOB ¢,» OOnbwe
3HAYeHHH KO3PPHUHEHTOB @ AJR UEHTPASbHO-CXATHX CTepXKHEeH, NpHse-
AeHHsix B n. 5.3 CHull 11-23-81*.

2.38. llpoBepky yCTOHUMBOCTH CTepXHed H3 CHAapeHHBIX paBHO-
MONOYHLIX YroAKOB, HMMEIOULHX KpOMe MpOCTPaHCTBEHHOIO HCKPHBJICHHS
OCH elle H MecCTHbie nedeKTH B BHAE BLHIPE30B HAH JIOKAJbHBIX
norn6eit nosnoK, ANA caydam .=, = | peKOMeHIAyeTcA BLINOAHATD
no ¢opmyae

Eoz

N <R (13)

(P“Ukoano
TA€ Que — KO3IPGPHUMEHT, OnpesenseMblii no Taba. 3 npun. 4; k., — Ko3p-
QHUIUKHEHT, YUHTHIBAIOUIHA BJAHAHKE MECTHOTO Bbpe3a NOJKH, NPHHHMAaeMuiil
paBublM: kR, , = | — ecniu Bbipe3 pacno/okKeH HA KOHUEBOM Y4ACTKe
CTePXXHA (B Npeaenax y3noBoh ¢acoHkH); no Tabn. 7 opua. 4 — ecau
Bbipe3  pacno/ioXeHW B Npesenax CpeiHel TPETH JIMHB  CTepXKHH,
MO MHTEPNONALHH — B NPOYHX cayuanx; A, — naoutagb HeocaaGaeHHOro
ceueHust. [lnn crepxuefl, He HMEIOWLHX MECTHLIX 1e(EKTOB H MNOBPEXKAECHHH,
CNeAYeT CUHTATb R, = |

ochn

Yuer BAHAHHA MecTHOro nedeKTa B BHAE JOKANbHOIO HCKPHBJEHHA
NOMIOK OCYLUECTBAAETCA NYTeM Mepexona K 3KBHBAJICHTHOMY BbIpe3y
¢ napamerpamu [, W b, onpeneasieMbiM# o noru6u [, w [, (taba. 8
npua. 4).

2.39. Pacuetr CcKBO3#HLIX CTep)Hei#t Ha YCTORUHMBOCTD B MJIOCKOCTH
CO@JIHHHTE/bHOMH peleTKH CJedyeT BLITOAHATb NO o6uwelt Gopmyne

N/ 9PpeAs) < Ryo¥es (14)
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rae @ — KO3¢h¢UUHEHT, XapaKTepH3IYOIMHAA  yCTORYHBOCTb  CKBO3HOTO
CTEPXKHA B UENTOM; @y, — KOIPOHUHEHT, yuHTHIBAOWHE OCOGEHHOCTH pa-
GoThl BeTBeH Ha yyacTKax MeXAy Y3JaMH COeJIMHUTENbHOR pelteTKH.

Banfinde OOWIHX HCKPUBAEHHA CKBO3HOFO CTEPKHSA B  LENOM
YUHTHIBA€TCS NPH onpeaeneHHn KospPuuneHta ¢, KOTOPHA NPHHHMaeTcH
no CHuIT 11-23-81* ¢ yyerom tpeGoBanuh n. 2.41:

BPH UEHTPANbHOM CHATHH — B (PYHKUHH OT YCJAOBROA NpHBEAeHHON
rHGKOCTH

Aet = Aot V @uer R/ E (15)

NPH BHENEHTPEHHOM CXKATHH — B GYHKUHH OT YCNOBHOM NpHBEAEHHOR
THOKOCTH, BHUYHCAREMOH no dopMmyne (15) H OTHOCHTENBHOrO 3IKCUEHTPH-
cHTeTa

m = e(Asac/D), (16)
Tie @ac — pPacCTofAHMe OT TAaBHOA OCH CedyeHHs, nepneHaAnKyARpHOR
NROCKOCTH H3ru6a, A0 ocu HauGoaee CXATOA BeTBH.

2.40. BaksnHe NOKaALHLIX ASPEKTOB H TOBPEKAECHHA, H3IMEHFIOWUX
yca0BHSA paboTsl oTAenbHbx BerBell (noruGhl BeTBef H PEWIETKH, BHpe3wl,
PAacCHEHTPOBKH H T. N.), YUHMTHIBAeTCA nNpH onpeacdeHud Kosdduuuenta
Qoere  KOTOPHA cieayer npuuumath no CHull 11-23-81* 8 3aBucumoctu
OT rubKOCTH OTAeabHOR BeTBH Ha YyHacTKe MeXAY Y3J1aMH COeAMHH-
TEAbHOR peweTkH B cayuae, eciH BeTBb paboTaer Ha NEHTpafbHOe
cXKaTHe, B B QYHKUHM OT YCAOBHOH THGKOCTH A,., W NMPHBEACHHOrO OTHO-
CHTE/ILHOTO S3KCLUEHTPHCHTETa m. AJAA BeTBH, paboTalomed Ha CxXaThe
¢ H3rH6oMm. 3HaueHHA m, NPUHUMAIOTCA ¢ yueToM TpeGoBanuil
nn. 2.42 —2.44,

JlAs nBYXBeTBeHHBIX KOJIOHH C BETBAMH ABYTABPOBOroO H LIBEAIEPHOTO
ceyeHnd, PaGoTAOHUMH Ha [IEHTPAAbHOE CXKaTHE, KOIQQPHUHEHT @,
Boiuncaerbii no CHulIT 11-23-81%, caeayer ymHoxath Hia KosduuHeHT,
NpHHHUMaeMbiii:

vo =1+ 0,044, npn A, < 2,5; an
vo = 1,1 > Yy, > 25,

rae X, — ycnoBnas IHMOKOCTb BETBH HAa ydacTke MEXAy y3aamH
COeUHATESBHON PeleTKH.

Jlns peweryatHX KOJAOHH NMPOM3BOACTBEHHHX 34aHHA NDH OTCYTCTBUH
MOBPEXAEHUHA IIEMEHTOB PelIeTKH: LONYCKAeTC NPHHUMAETb Ag = A.

2.41. Cxarble CKBO3HLIC 3MEMEHTH CTaAbHBLIX KOHCTPYKUHA B cayuae
MX ofllero HCKPUBJNEHHA B NJAOCKOCTH COEAHHHTENAbHON pelueTKH cheayer
PacCUMTHBATL MO AHAJOTHK CO CANOWHOCTeHUATHIMH (cM. n. 2.35).
Kosdpdnuuent R K OTHOCHTENLHOMY SKCUCHTPHCHTETY BBHIYHCAACTCA MO
dbopmyne

k=084 025 Vm /i (18)
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2.42. TlpoBepky yCTOHUHBOCTH CRBU3HOIO CTEPIKHS, HMEIOLLErQ MeCTHOe
HCKpHBJEHHE BETBH HJIH e€ ocAd6/1eHHe HA YYdCTKe MEeXAY Y3/aMH
COCAMHHTEABHON peleTKH, cAcAyeT BHINOAHATL No dopmyae (14), npuuem
KOIPPHIUHEHT ., 0JKEH BBIMHCIAATLCR © yueToM Tpe6GosaHuit n. 2.40. das
CKBO3HKIX CTEPXHeil ¢ aedeKTaMHi, YMEHbINAUHMHE NA0WaAb HONEPeUHOro
CeyeHH BETBH, B PAacyeT CACAYeT BBOLWTb FCOMETPHUECKHE XAPAKTEpPHCTH-
KH CEYCHHS HEeTTO

2.43. Hecynian cnocoGHOCTL CKBO3HOIO CTEPMHA C AedeKTamu HAH
NOBPEKACHHAMH PACKOCUB OUEHHBAETCA [IPOBEPROH YCTOHUHBOCTH CKBO3-
HOTO CTEPAKHA B UENOM 110 PeKOMEeHZAUHRM N, 239 W 20100IHHTeNLHOK
NPORCPKOA HCCYULeR CNOCOOHOCTH NOBPEXAEHHOrO (J1eeKTHOID) packoca
¢ TpeGuBaHHaMH i 2.35—2.38, TIpn 3TOM AAA PACKOCOB M3 OJHHOYHbIN
yroakos 8 ¢opmyay (l2) noacTaBasioTCR 3HAYEHHA ., TPHHHMIEMble
no Taba. 6 npua. 4.

B cayuae HEBLINOJAHEHHH YCJIOBHA YCTOHUMBOCTH LIS TOBPEXAeH-
HOrO packoca cheflyeT CUHTaTh, 4TO OH He V4AcTBYeT B paboTe W none-
pPEUHER CHJId4  BOCIIPHHHMAETCSi BeTBAMH, palboTawouikmi  1a  H3IrH6.
[Mpr 31oM KoDPHUMEHT ¢, B ¢opmyie (14) noMXeH onpelenfTbesn
KaK AJA  CXKaTo-U30TrHyTOro 3aemenTa. [IpHBCACHHBIH OTHOCHTCABLHBIA
IKCUGHTPHCHTET A5 ONPeNeNeHNA ¢, , JONYCKAeTCH HAXOAHTb B 34B1HCHMOCTH
U1 MAKCHMAJABHOrO H3rubaloulero MOMCHTA B BETBH M,.,. BhIMHCAAEMOTO

no gopmyae
Moer = Qlii/4, (19)

rae Q — nonepevHas CHA4 B CKBOSHOM CTCPXKHE, [, — A1HHA BeTBH,
NPHHAMAEMAR PABHOH PACCTOSHHIO MEXAY Yy3J1daMH COEAHHWTEJBbHOH pe-
WeTKH

B Tex cayyasx, horja Hecyulas crnocoGHOCTb PackocoB He obecrme-

YHBAETCH B8 JABYX MW Gosee  CMEXHBIX OAHCAAX, 3IKCILIyaTauHs
CKBOJHOTO CTEPXKHA HEe NOMYCKAeTCH HEIABHCHMC OT Pely.bTaToB APYrux
11POBEPOK

2.44. YCTOWUHBOCTL CKBOJHBIX CTEpKHelt ¢ RedeKTaMH H3rOTOBJIEHHH
B BHAE PACUEHTPOBKH pacKocos (pHC. 2). caeayer nposepute no ¢opmy-
ne (14), npu 3ToM KOIPPHUHEHT 4, JAOJKEH ONPCAEAATLCA KUK AR
CIKATO-H3OFHYTOTO AEMEHTA C YHETOM H3riGaioulero Momenta M., Bbi-

yucasemoro no gopmyae M,..= Qtk,/R,. (20)

rae ! — BeJIHUHHA pacueHTpOBKIl pACKOCOB, pdBHAA MNOJNOBHHE PACCTOSIHHA
MEHKAY COCeAHWMH NepeceycHHAMH OCel PAaCKOCOB ¢ OCbio BeTBH (phc. 2);
R, — KO3QODHUUHEHT, YUHTHLIBAIOULHA  BAHAHHE CYENEHH  PacUenTPOBKH
x=1t/l ({y — npoexuns Packoca Ha BETBb) H NPHHHMdJEM
ky=1++ % (21)
k, — K03QPHUHEHT, YUHTBIBAIOILKI BAHSHHE JKECTKOCTH NPUMLIKAIOILIX
pacKocos, onpenenserca no popmyae
k:h = l + O‘Slz/lsﬂ'l (22)

rae /z — cymMMa norousbix KeCTKOCTEA 31eMEHTOB PELIeTKH, NpPHMBbi-
KawWwHx K yany, /., — TOroHHas MECTKOCTb BETBM
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Puc. 2. Cxsoanofl crepmens ¢ pac- hy
uentposuoh pemerxn 1

N\

Iasi KONOHH Kapkaca NPOMBILIICHHBIX 343HHE KONYCKAETCH N[PHHH-
matb B dopmyae (20) otnowchue R,/k, = L.

[pu onpeaeneHdn koIPPHUHEHTOB ¢, cJedyeT YYHTHIBATL (POPMY
INOPL H3rHOAIOIIHX MOMEHTOB MO 1JHHE BETBH MEXAY Y3/14MH COEAHHH-
TEILHOH PELUETKH.

2.45. PacuetHas NpOBepKA Ha XPYNKYO [POYHOCTL A4Sl UCHTPAALHO
H BHEUEHTPEHHO PACTHAHYTHX 3JE€MECHTOB, @ TAKMKe 30H PACTAMEHHA H3-
rnbaeMbiX  3NEMEHTUB, HMEIDILHKX TEXHOJNOrHUeCKHe NeeKTH KOHCTPYK-
THBHBIX opM, 06AaRA0WHX MOHHXKECHHOH XxJaapocToiikocTbio  (Tabn. 9
npua. 4), BLIMOJHAETCHA, €CJAH TeMilepaTypa NpPH IKCMIAYATAUHH MOXKeT
ObiTh HHMe KPHTHYRCKOH Temnepartyphl xpynkoctu (ta6a. 10 npua. 4).
ITpuBEepKY Ha UPOYHOCTH € YHETOM CONPOTHBJEHHA XPYNKOMY Pas’pyuieHHIO
cAeayeT BLINOANATL [0 popmMyne

Omax S BRuo/Vu, (23)

rae o, — HauboablUiee paCTArHBAIOILEE HANPAXKCHHE B  PACHETHOM
CeYEHHH 3NeMeNlTa, onpeleaseMoe NO Ceycln HeTro 6e3 yyeTa Koapdu-
(WHEHTOBR AHHAMMUHOCTH H CHHXKEHMA PACYETIILIN CONPOTUBACHUH, B — KO-
GHUKENT, YUMTHIBAIOILHA CHHXKEHHE KOHCTPYKUHOHHOH DPOUYHOCTH CTaaK
NPU NOHUKEHHLIX TemnepaTypax.

Koapduuueur B pekomenayercs onpeaensts no GopMmyse

B = exp [2¢, (T — T.)]. (24)

rae T — pacueTHas oTpHuUdTeNbHAN TeMOepaTypa InCILTYaTAUHH, NpH-
HHMaeMdn KakK Cpelusist temneparypa Haubojee XONOAHOH NATHIAHCBKH:
T.r — KPHTHUECK@¥ TeMIlepaTypa XPYRKOCTH, onpeaeasieMas no taba. |0
pHa. 4 B 3@BHCHMOCTH OT TOJULMHBLI ICMEHTA f, THNA H MOAHPHKA UK
KOHCTPYKTHBHO#H dopmbl (Taba. 9 npua. 4); ¢, — ko3ddHuHedT Temnepa-
TYPHOH 3a8BHCHMOCTH, npHHuMmaemui 0,005 rpaa™' ans craaw Mapku
Bet3kn, 0,0044 rpaa”' paa cranu mapku 09I2C.

Odns HU3KONeTHPOBAHMBIX CTaneil APYrux Mapok kosddguunent 1§,
AONYCKAETCA ONpeactsTe N0 JHHEHNOH HHTEPNOAAUHH B COOTBETCTBHH
C pPacyeTHLIM CONPOTHBAeHHeM Ry., ucnoabays ¢, == (L0041 npu Ry, =
= 234 Mlla u ¢, = 0,0028 npu R,, = 310 MIla.

Ecau yeaosie (23) He BLINOAHASTCH HAH KOIDPHUHEHT (b BLUHCASEeMblit
10 ¢dopmyae (24), OKa3LBAECTCH MEHbLILE HPEAILHO AONVCAAEMOH Beau-
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Ta6auwua 9

Mapka - -
CTANM Ber3 nara2 10r2C!1 18I'2ADHO
AT, 15 20 25 30

YHHB B*= R,o/R.a, nanbHeRIIan 3KCNAYATAUKA KOHCTPYKLHYN He paspeiLa-
erca  Ge3 TNpPHMEHEeHUs ClNeuHaNbHbIX MEp MOBLILIEHHA XJa40CTOHKOCTH
HJIH CHHIKEHYA HANPAKEHHR.

Cneunanbrbie cnocobul YCHAEHHA KOHCTPYKUHF C LeAbld NOBLILIEHHN
MX XJANOCTOHKOCTH npusenednl B Tta6a. 11 npun. 4. B cayuae npume-
HEHHSI  CNEUMANbHLIX CNoco6OB  YCH/EHHS, YMEHbIIAWIWHKX Mo dlb
PACUETHOrO CeueHHA pabouyero 3jemMeHTa, HeoGXOAHMO NPOH3BECTH MNpo-
BEPKY Hecymed CnocoGHOCTH 3jieMEeHTa RO  OCNaGAeHHOMY CeueHHIo.
[pu HepocTaTOHHON HecyieHd CNOCOGROCTH NOUIANbL CCYEHHA 3IeMeHTa
chenyeT YBEJHUHTL, cob6aiofan npu 3ToM TpeGosanua n. 6.8 nactoswero
Tlocobusn.

2.46. YueT BAHRHHA KOPPO3HOHHLIX TOBPEXAEHHH Ha CHHXKEHHe
COMPOTHBAAEMOCTH XDYNKOMY Da3pylIeHHIO OPH MOHHMEHHWX Temnepa-
Typax (NpH OCTATOYHOH [OC/Ee KOPPO3HH TONLIMHE 5 MM M MeHee, HAH
€C.1H KOPpPO3HOHHBIA HM3HOC npesuiwraetr 25%) cieayer npousBoanTh N0
HIMEHEHHIO KpPHTHUYECKOH Temnepartypbl xpynkoctH T.. B 3tom cayuae
T.r, onpenesesnyo no ta6a. 10 npun. 4, crepyeT yBeJHUHTH Ha BeU-
YHHY cMmeuleHyr AT, npuHHMaeMylw 0 Tabia. 9 B 33BHCHMOCTH
oT wmapkd ctanu, JanbHeBuini  pacuer BLIMOJHAEGTCH MO YKa3aHHAM
n. 2.45 nacronutero [Moco6us.

PE3YJIbTATbI OUEHKH TEXHHYECKOIO COCTOSSIHHUA
KOHCTPYKLUHA

2.47, o peayabraTam OCBHIAETENLCTBOBAHHA M MPOBEPOUHOrO pacuyera
OUEHHBAETCH TEXHHYECKOE COCTORHHME KOHCTPYKUMHA H TIPHHAANCKHOCTL HX
K OAHOW H3 rpymm:

paboTocnocobHOe — HECMOTPA Ha OTCTYMJIEHHS OT HOpM, rocyaap-
CTBEHHBIX CTAHAAPTOB M TEXHHYECKOH NOKYMEHTAUHMH, HOPMAJbLHAN 3KCMIY-
aTalHA KOHCTPYKUHi ofecriedHBaeTcs 8 KOHKPETHBIX YCAOBHSAX paccmar-
PHBAEMOro 3aHHA WAH COOPYKCHHSA;

OrpaHHueHHO paboTocnocobHoe — ANf  HCNONb30BAHHA KOHCTPYKUMI
HEOOXOAHMO N[POBEAEHHE CrelHaNbHbBIX (AONYCTHMbIX YCJIOBHAMH IKCIUIY-
aTalUKn) MEepONpPHATHR 1O KOHTPOMID 33 COCTOSIHHEM KOHCTPYKUHH, na-
paMeTpaMH TeXHOJOrHYeCKOro Npoueccd, Harpy3kaMH WIH APYFHMH yCI0-
BHAMM 3KCTINYaTauH¥ (BO3MOMHO € OTPAHHUYEHHAMH 110 APOAOIIKUTENb-
HOCTH (PYHKUHOHIPOBAHHA);

HepaBoTOCNOCOGHOC (HEAONYCTHMOR) —- CYUIECTBYIOLULEE HAH TNPOrHO-
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3HpyeMOe 10 pacuery COCTOAHHE KOHCTPYKUHWIl ABASIETCA OQHMM M3 mpe-
AeAbHBIX cocToAHUA o kaacchpukaunn CT COB 3972—83 u 6e3 ycuaenns
KOHCTPYKUHH HE MOTYT ObiTb AOMYLUEHBI K IKCILIYATALHA.

2.48. KOHCTpYKUHH, HaxoaAuidecs B HepaboTocnoco6HOM COCTORHHH,
NOJIKHB  GLiTh  YCMJI€HBI HWAM  3aMEHeHnl, 0NpPH 3ITOM Ha cTaaun A
{cM. n. 1.6) AosmxkeH OuiTb BLINOAHEH KOMINEKC MeponpusiTd, oGecie-
YHBAIOILHX OTPAHHUEHHO PaGOTOCNOCOGHOE HX COCTOAHME,

2.49. [IpoekToM JA0MXKHO  GblThb MPELIYCMOTPEHO  BOCCTAHOBJIEHHC,
KaK NpaBu/10o, pabotTocnocoGHOrO COCTOAHHA BCEX COXPaHAEMbIX KOHCTPYK-
uuit. Mpu stom:

OTK/JOHEHHR TeoMeTPUYECKOH (OPMbl, PA3MEpPOB 3EMEHTOB H COEAH-
HeHHI OT HOMHHAJbHbLIX (MPEAYCMOTPEHHbBIX NPOEKTOM), TMPEBLILAOULINE
ponyctumpie CHull 1I11-18-75, HO He npensaTcTBYIOUIHE HOPMAJAbHON
IKCAAYATAUHH, MOXHO He YCTPAaHATb, €CIH Hecywas cnocobHOCTh
KOHCTPYKIHA ofGecnieynBaeTcd ¢ yuetom TpeGosadu# nn. 2.32—2.46
nacrosuuero ITocoGus;

DOMYCKAETCA e YCHIHBATHL 3JIEMEHTLI KOHCTPYKUHHA, HMelowne rub-
KOCTb, MpPEBLILAIOULYI0 MPEleNbHBIE 3HAYEHHA, YCTAdHOBACHHBIe nn. 6.15
v 6.16 CHulIT I1-23-81%, ecau 37TH 3/MeMeHTH HE HMEIOT HCKPHUBACHHIL,
npesbtiyatoiux gonyckaemsie CHull 1H-(8-75 u ycuaust 8 3Tux 3nemedtax
He OGyAyT BO3pacTaTh B cTtaan B, a rTakke B Tex cayuasx,
KOria BO3MOXHOCTb HX HCIOAb3OBAHHA IIPOBEPEHA PACYETOM;

JONMYyCKaeTCA He YCHIHBATh KOHCTPYKUHH, BbINOAHEHHBE C OTCTYN-
JeHHAMH OT TpeGosauwit nn. (2.3, 12.8, 129, 13.5, 13.6, 13.9, 13.14,
13.16, 13.19, 13.25, 13.27, 13.46, 15.13, 16.15--16.18 n 16.23 CHulT 1[-23-81*,
€CIH OTCYTCTBYIOT Bbi3BAHHBIE 3THMH OTCTYIVIEHHAMH MOBPEXKACHHS 3Je-
MEHTOB KOHCTPYKUM#, HCKIIOYCHB H3MEHCHHA B HeGaAronpUSITHYID CTO-
POHY YCJIOBHH 3KCIJiyaTauul KOHCTPYKUME M MX Hecyulas cnoco6GHOCTb
NOATBEpAKACHA pacueTuM C yyeToMm TpeGomauuii nn. 2.32-—2.46 nacrosuero
[Tocobua.

2.50. In8 KOHCTPYKUHH NONYyCKaercs HCHOAb30BATH 06€3 yCHAEHus
3/1€MEHTH, TMpOrubbl KOTOPbIX MNPeBLIANT npeeqabHbie 3HAYEHUS MO
nn. 13.1—13.4 CHuIl 11-23-81*, Ho He (0pensTeTBYIOT HOPMAJBHOM
KCANyaTauuK (nepeiBHKEHHI0 MOCTOBBIX H NOABECHBIX KPaHoOB, obecrie-
YCHHIO HafexHOA paboThl Orpax<AanwUx KOHCTPYKUHH, GecriepeGoiios
3KCMAyaTauuH YCTAHOBJIEGHHOTO Ha KOHCTPYKUHAX OOOpYAOBAHHA W T. 1.)..

2.51. DaKT BLUIOAHEHNS KOHCTPYKUMA W3 CTa1H, MAPKa WAW CBOHCTBA
KOTOPOR He COOTBETCTBYIOT yKasauusam Ttaba. 5O CHull 11-23-81%,
caMm no cefe HE MOXET CAYXKHTb OCHUBAHHEM AN 3aMEHLI WM YCHACHHA
KOHCTPYKUHA.

B cayuanax, Kkoraa wmaTtepual KOHCTPYKUHH HE  YAOBAETROpPSET
TpeGonanyuam Tabn. 50 CHull [1-23-81* ans 31eMeHTOB paccMaTPHBAEMON
rPyniel ¥ KJAHMATHUECKOro pa#ioHa, NaibHEHIIaW SKCTIIYaTalHA KOMCTPYK-
UHA TpeGyeT CNEUHANLHOTO 06OCHOBAHHUS.
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3. OCHOBHDIE NOJIOKEHHUA NO NPOEKTHPOBAHHUIO
YCUNEHHUA COXPAHAEMDBIX KOHCTPYKUHH

OBMLHE NMOAO)KEHHS

3.1. C ueabio coxpdilteHusi o6LCMOB paboT MO YCHJICHHIO, @ B 11€KO-
TOPbIX CAYH4AX H 0OTKada oOT YCHJIEHHA HEOﬁ\DIIHMO BBIABIAATD H HCNOJAL-
30BaTh Pe3epBhl HECYILEH COOCOGHOCTH COXPAHHEMbIX KOHCTPYKUHN nyTem:

YTOUYHEHHA _\'CH.HHI:"I. ,'lEl‘:ICTByIOLLIHX B TICPCHANPHAKECHHBIX 3JeMeHTax,
33 CYeT yHqeTd NPOCTPANCTREHHOR PaloTht Kaphaca, (pakTHYECKHX YCA0BHH
COEAHHEHHN W 3aKpenaeHufn, yuyeTa GaKTHUCCKHX 3IAYCHHH HArpyaok,
B031EHCTBHH H HX COYeT#HHN,

YTOUHEHHA MPOYHOCTHBIX XAPUKTCPHCTHK MAaTePHANd  KOHCTPVKUMI
it coeaHenifl, GaKTHYCCKHX PA3MePOB CeHeHHHR H 3I1eMEeNTOB;

BKJIOUEHHA B PaBOTY OrpaAIaioUINX KOHCTPYKILHHA HAN APYTHX BCHOMO-
FATEAbHBIX IEMCHTOB JMAHHH i COOPYXeHnd.

C 3T0fi HeALID PEeKOMEHAYETCH NPOBCACHHE MCPOHPHATHIT No yayunie-
HHIO YCJOBHE PabOTH HECYILLIHX KONCTPYKILHA TARHX. Kak:

H3LICKARNE BO3IMOMKHOCTH YMCHBUICHUHA HErpysok, ACHCTHYIOULHX Ha
BCE 3A4HHE WU OTALJbHBIE 3HTEMEHTH ¢ro (OrpaHHueHHe rpysollolbeM-
HOCTH KPaHOB, BX CONMMKEHHS MeXaV COGOH, OrpaHHHeHHe XOAa TCAeHKH,
H3IMEHEHHE CXeMbl pacioJOXKEHHR KpaHoB Ha NOAKPAHLBLIX OYTHAX,
H3IMCHEHHC KOH(PHrypauHH KPOBAH AR YMCHbLWEHHA CHCTOBLIX MELIKOB,
MCPONPHATHA 1O GopbGe ¢ OTAOMECHHEM NPOMBILIIEHHOR Mbli¥ W T. J.).

yMeHbIUEHHE HArPYy30K OT Beca OrpiKZAI0WHX KOHCTPYKUKMHA nyTem
3aMenbl WX Bojee JIerKHMH, B OCOGEHHOCTH B TeX CAY4YanX, KUrfs 3aMeHa
OrpaxcAaioUiHX  KOHCTPYKUHMA CBA3dHA € HX  HEYAUBIETBOPHTE/LILIM
COCTOAHHEM.

MeponpHATHR M0 YMCHBUICHHIO KPAHOBBIX H APYFHX TEXHONOTHUECKHX
HATPY30K HE NO/MKHB YXYAWATh YCNOBHS OCHOBHOIO TIPOH3BOACTBY M
AOJIKHB  OblTh O6GA34TENbHO COTJAcoBaHbl €O CAYXGOH 3IKCTIyaTauHH,
BRAOUHSH TIPHEMbI H METOAL KOHTPOJS 3d YPOBHEM HAUPY3OK.

3.2, OcHOBHbIMI CNOCLGAMH YCHIIEHHS KOHCTPYKLHH SBJARAIOTCH:

YBEJWUEHHE [LNOILIAH TNOIEPEHHOTO CEeYEHHA UTACAbHLIX 3E€MEHTOB
KOHCTPYKILHH;

H3MEHEeHHC WOHCTPYKTHBHOM CXeMhl BCCrQ KapKaca Wil OTAe]bHBIX
EMEHTOB €10, B Pe3yabTare Hero MEeHHETCH PACYETHARA CXCMA:

PETY.THPORANIE HANPAKCHHIT,

Kaxiblit H3 3THX CHOCOGUB MOMET APHMEHATLCH CAMOCTOSTENbHO
Hiau B KomGuHauun ¢ apyrum. [lpn swmGope cnocoba ycuaenus u paspa-
(GOTKe NpoeKTa yCHJaeHHs HeoOXOAWMO YYHTHLIBATL TPEOUBAHHA MOHTUXKHOH
TCXHUNUFHYHOCTH,

3.3. [lpn KOHCTPYKTHBIOM ODOPMACHHH YCHJCHHH NYTEM YBEAHUCHHS
ceyeHHH HeoOGX0AHMO:
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0GeCreyrHTh HaAeKHYK) COBMRCTHYIO paboTy 3JIEMEHTOB YCHACHWUA M
YCHIHBAEMOH KOHCTPYKUMM. B TOM 4Heae TPeGoBaHMS 110 MECTHOH YCTOH-
HMBOCTH (pa3zmepul CBECOH, OTIFHOOB) W HCHCKEXKAeMOCTH ceyeHHs (ycTa-
HOBKA B HEOOGXOAHMBLIX Cayyasx pebep, Anadpparm W T. n.);

He [MPHHHMAETL peledHi, 3aTPYAHRAIOILWX NPOBEAEHHEe MEepUNIPHATHI
N0 AHTHKOPPO3IHOHHON 34dlliHTE, B OCOOCHHOCTH BEAYUIHX K LWeaeBod
KOPPO3HH HWAH 06pa3oBaHKIo 3aMKHYTHIX NOJOCTeH, NpUMeHSs B HeoGXo-
JHMBIX CAyyasix repMeTH3aunlo wened,

HasHayaTb MecTa O0pLIBA 31eMEHTOB YCHJEHHA H3 VCI0BHA pabotsl
HEYCHJIEHHBIX CEeUeHHH NPH ACHCTBMW PACHETHBIX HArpy3ok B ynpyro#
CTaaWH, He JORYCKAN DE3KAX KOHUPHTPATOPOB HANPRMCHHA B YKA32HHbIX
MeCcTax;

YUHTBIBATb HaJdHuyHe KOHCTPYKTHBHOro odopmaenus ysnos, peGep
AKECTKOCTH, MPOKNAAOK M T. U, 4 TAKMKe JONYCTHMOCTb YBeNHYEHHS
rabapHToOB CTPOHTENABHBIX KOHCTPVKUHBE;

00eCNeYUBATL TEXHOOTHHHOCTD MPOH3IBOACTBA PaGoOT NO YCHAGHHWIO,
B YACTHOCTH, AOCTYNHOCTb CBAPKH, BO3MOXHOCTbL CBCPJICHHRA OTBGPC’I“MFI.
34KpYy4YHBaHKA GOATOB H T. ML

3.4. Ilpu ycuneunw KOHCTDYKUHR NyTeM H3MEHEHHA KOHCTPYKTHBHOM
cxembl TpedyeTcs:

YUHTHBATL Nepepacnpeic/eHle YCHIHR B KOHCTPYKUHAX, VEeMEHTax,
y3fax, & Takxke B OMOpdX, BKJIIOYAA AONONHHTEAbHWE TNPOBEPKH
byHAaMEHTOB;

YUYHUTHIBATDL Pa3HOCThL TEMNCPATVP, €C.IH CYIWLECTBYIOUIHE W HOBbe
KOHCTPYKUMH MOTYT 3KCIJIYATHPOBATHLCA B Pa3HhiX TeMNEPAaTyPHHIX PeXH-
MdX, a8 TakXKe TeMnepaTypHuil peXHUM NpPH 3aMhlKaHHH CTaTHYEeCKH
HEOfMPeARANMbBIX CHCTEM,

NpesycMaTpHBaTb B KOHCTPYKTHBIbIX PELICHHAX AEMEHTOB H Y3/0B
BO3MOXHOCTb KOMMEHCHAUKH HECOBIIJACHHH DPa3MEpPOB CYULECTBYIOULHX H
HOBBIX KOHCTPYKLUHIL.

3.5. Cnoco6 ycueHHs KOHCTPYKLHH, NpeayCMaTpPHBAIOWHNA peryaupo-
BaHHE HANpPAXEHHH, NO3BOJIAET YMEHbLUWIHTL YCHJHS, NEHCTBYIOUIHE B KOH-
CTpyhUHH . TIpenMyilecTBO €ro COCTOHT TaKkke B TOM, YTO YCHAEHHE MOXeT
NPOHIBOAHTLCA 6e3 pPasrpy3kH KOHCTPYKUHH H OCTEHOBKH TEXHOJOIH-
4eCcKoTu npouecca,

3.6. DaeMeHTH YCHAEHHR HeOOXOAHMO MNPOEKTHPOBATH, KaK [(PUBMIO,
ODHEHTHPYACE H4 NOJHOE H3TrOTOBJIEHHE HX B 33BOACKHX YCAOBHSAX.
B ocofiix cayuyasx LonycKaeTcs W3roTOBACHHE NeTajefl YCHIEHHN ¢ NpH-
NyCkOM H nocseaylouled o6paboTKOR Ha MeCTe YCTAHOBKH.

anCOQJIMHOIIHE‘ petadiei YCUIAEHUA K KOHCTPYKUHAM BbLINOJIHACTCH
C MOMOLLbIO CBapkH, Ha BoaTax Kaacca TOYHOCTH A W B uan BhicoKko-
npoynbix B cayude onacHocTH BO3HHKHOBEHHS XPYNKOTO HJAM  yCTa-
JOETHOFO PaspylleHnst NPHCOSAHHERHE OCYLECTBJATL Ha BbiCOKONPOYHLIX
Goarax uau Goartax knacca tounoctH A. Tlpu coorsercTylouieM 06GOCHO-
BaHKH L0ONYCKAETCs NpHMEHEeHHe a0ened # cAMOHApesaloIHX BHHTOB
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3.7. Mapky cTaJli 371eMEHTOB YCWJeHHs cjiellyeT Wa3HayaTtb Mo
ta6a. 50 CHulIl 11-23-81* ¢ yuetom KauecTBa CTajJH YCHAHB3EMON
KOHCTPYKUHH. Ecan 3TH KORCTpYKuMH BbinosiHeHbi 6€3 CBapKH W OT-
CYTCTBYKOT flaHHhie O CBapHBAaEeMOCTH CTajH, TO MJIA WX YCHJIEHHSH
CBAPKY MOXHO [PHMEHSTh TOJBKO TNOCJe NpOBEdeHHS OLEHKH CBAapHBae-
MOCTH.

3.8. Tlpumensieman IS 31eMEHTOB YCWIEHHA CTanb, Kak MpaBUIo,
He JOJMHa yCTynaThb MO Ka4yecTBY METa/jy YCHIHBAeMbX KOHCTPYKUMH
(MO MEXAHHWYECKHM CBOMCTBAM, BH3KOCTH W CBapUBAEMOCTH).

[Mpu ycuaeHun KOHCTPYKUHHA, IKCAYATHPYEMbIX B arpecCHBHOM cpe-
A€, KOPPO3HOHHAR CTOHKOCTb MeTanna eMeHTOB YCHJIEeHHSI JOJ2KHAa OuiTb
He HHXE CTOHKOCTH MeTaana YCWJIHBACMOH KOHCTPYKLIHH.

YCHNEHHE BAJIOK

3.9. BnGop cnocoba ycuacHHA onpeaeaseTcs:

YCAOBHRAMH ONUPAHHST Ha 6anky 3J€MEHTOB MEPEKPLITHH HAH MNOKPbI-
THiE (10 BEpXHEMY HJIH HHXKHEMY MOACY).

BU3MOKHOCTBIO YBEJAHYEHHA CTPOHTENbHOR BbICOTHE BAJKH H HAJHYHEM
NPOCTPAHCTBA AAA PA3MEIUEHHA 3JEMEHFOB YCHIEHHS;

BO3MOXXHOCTbIO BbiNnoJAHeHHs pa0boT 6e3 OCTAHOBKH [IPOH3BOACTBA
HAH BO BpeMA TeXHOJOIHYECKHX MepepbiBOB;

TEXHOJNOMHYECKUMH BO3MOMHOCTAMH H3TOTOBJGHHA M MOHTaXa >3Jje-
MECHTOB YCHJAEHHS.

3.10. Ilpn ycuiaennn Ganok nytem yBeauueHHs ceuyewuna (puc. 3)
Hauboice PAaUHOHAALHLIMHM IO PACXOAY CTAAH ABAAIOTCA ABYCTOPOHHMHE
CHMMETPHYHBIC HAH GJAH3KHE K CHMMETPHUHBIM CXEMbl YCHJAEHHS «a»—«e»
C PACNOJOKEHHEM ITEMEHTOB YCHAEHHA MO BO3MOMHOCTH AaAblUe OT UEHTpA
TAMOCTH HEYCHACHHOTO ceveHns Ganky.

Ilpn onupaHHM HACTHAOB MO BepXHemMy NOACY 6GANKH PEKOMEH/YIOTCH
CXeMbl «8»—«K», TNPH 3TOM HECHMMETPHUHOE YCHJIEHHE NO CXeMe «u»
3G GEKTHBHO TOALKO NPH HCNOAL3OBAHWH YNPYTONAACTHUECKON CTaanH pa-
Gothl MaTepHaNa CYULECTBYIOWER KOHCTPYKUHH WK NPH  peryJaHpOBaHHH
yeuan#, B OCTaAbHBIX cayuasx Ooaee uenecoofpasHa cxemMa OAHOCTO-
POHHErO YCHAEHHH «K» CO 3HAUHTENLHLIM YBEJNHUEHIIEM BLICOTHl CeYeHHR.
¥euaenne  cocTashbix  CBApPHBIX  6a00K, HMCIOWHY  pebpa  )KecTKOCTH,
¢ HMCMO/Nb30BAHHEM CXEMbl «g» H «2» TpeGyer aubo Bbipeskn pebep, aubo
NOATOHKH 3JIEMEHTOB YCHJEHHS, NMOITOMY Gosee DALKOHANbHE B JLAHHOM
ciayuae cxembl «d» H «e», a NpPH HEOGXOIHMOCTH YBEAHUEHHA TIPOUHOCTH
BCPXHEH 4acTH CTeHKH (HanpuMmep, B Cayyae MEpefauH COCPEAOTOYeHHBIX
Harpy3ok) Moxer ObiTb PEKOMEHAOBaHA CXeMa «XC».

.11, Yeuaenne OGdiok  lyTeM  H3IMEHCHHH  KOHCTPYKTHBHOW  cxeMbl
(puc. 4) Masno 3aBHCHT OT MeCTd ONHPAHHA NJIHT HACTHNE, UNAKO NpH
YCHACHHH 110 CXeMam «a» it «O» nyTemM npesBpauleHHs paiPe3Hod KoH-
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Puc. 3. Ycunenne 6arox nyrem yseawuenws ceqenni
@-—K — CXeMUL YCHACHHS

CTPYKHHH B Hepaspe3Hyio TpeGYeTCR BO3MOKHOCTL A0CTYNa K y3nam
CONpAXKeHNA.

YCTaHOBKA AONOJHHTE/NbHBIX NMOAKOCOB (CXEMbl «d» H «e») BO3MOAKHA
NpH HaAHYUH CBOGOAHOrO MPOCTPAHCTBA NOA GANKAMHU.

Hcnoanv3osanne 3TX cXem 3aBHCUT TakXe OT cnocnGoB  YCHACHHS
KOJIOHH H (PYHAaMEHTOB.

[Mpu wasnuuu cBO6OAHOrO NMPOCTPAHCTBA NOA WUEHTPAJILHOH YACTLIO
6anki  3PpPEeKTUBHLIMH  MOI'YT OblTb CcXeMbl «d» M «¢» ¢ OJHO-
WiW ABycTOeuHbiM unpenreneM. [lpn ucnonb3oBaunum 3TUX CcXem caeayer
06ecneynThb KOHCTPYKTMBHLIC METOAB DPACKPENJIEHHA TOueK mneperu6a
WNPEHreAA H3 NAOCKOCTH CHCTEMbL

PekoMenayerca Takxe cnocob6bl ycHAeHHS 6af0K C NOMOUbLK A10-
MONHHTEJbHBIX 3aTAMEK (CXeMbl «x» H «3%) H MNOABEACHHA NONOJHH-
TeAbHbIX GaNOYHbIX KOHCTPYKUHHR (CXeMbl «U», €K») ANR  YCHAEHHS
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Puc. 4. Yenaenne GAM0K DYTEM WIMEHEHNH Wx KONCTPYKTHSHOR CXemu
a—2a — CXeMbl YCHAECHHS

NPOroHOR pPallMOHaJbHa CXeMa «4» C NoABeAcHHEM AONOMHHTEAbHbIX onop,
nepelailiX HArpyky Ha napaniensHo YCTaHaBAHBAEMbLIC [ABYXKOH-
CONbHbIE TIORNPYIH.

[MpaKkTiueCKH BO BCEX CAYYARX VCHJACHHA € HIMEHEHWEM KOMCTPYK-
THBHBIX CXEM LLENeCOOHDPUIHO HCNOAL30BAHIE METO0B AKTHBHOrO Peryin-
POBAHHA YCHAMA AR BKAIOYEHHA B PaGOTY HOBLIX 3/1EMEHTOB.
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Prc. 5. YcTanoBKA HAXAOHHEX pelep mECTHOCTH
a—d — Bes NPHIroRKH K Rostcam: B—a, ¢ ¢ NPUroRKof

3.12. Ecan npu ygennuenun narpy3ok he o6ecrieueHa npoyHOCTb CTeHKH
MO Cpe3y HAM €€ YCTOHYHBOCTL, TO PCKOMEHAYETCSt YCTAHOBKA JIONOJHH-
TeJAbHbIX [OMEPEYHBIX, MPOROJALHLIX HIH HAKJAOHHLIX peGep MKECTKOCTH.
Hakaonubie pefpa XeCTKOCTH {pHC. D) MOryT HCNoab30BaTbCA Kak 6€3
NPHTOHKKH K foRcaM 04aNKH, TAK H ¢ NPHFOHKOH. B NEPBOM CAYHA€ OHHK
CUHTAIOTCH He paboTaloWHMKH HA NONEPEUHYIO CUIY H CAYXKAET TONLKO AR
obecneuennst MCCTHOH VCTOHYHBOCTH, BO BTOPOM — 3HAYNTENLHO CHHXKZIOT
KACATENbHLIC HANPSXKEHHST B CTEHKC.

Mpu npoBepke AONOAHHTENBHBIX pe6Gep peKOMeHAYeTCs uCloAL3OBaTh
OAHOCTOpPOHHEE pacnofoxenne peGep ¥ WBH MHHHMAALHOTO KaTteTa. [ima-
FOHANLHBIE PebpPa, NPHIHAHHBE K MOACAM, PEKOMEHAYeTCH MPOeKTHPOBATH
NapHbiMK (ABYCTOPOIHHMN)} H3 NOJOCOBOR CTAAM WAM YrOJKOB ¢ Kpen.je-
HHEM K NOJAKAM H BEPTHKAAbHLIM peOpaM N0 THNY CXeM «8» H «€» Ha
PHC. 5 ¥ YCTAHABJAHBATL HX BOJIb CXKATOH 1HAroHAMH OTCEKA.
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OCOBEHHOCTH YCHJIEHUS NMOAKPAHOBbBIX BAJIOK

3.13. Ycunenuve noAKpaHOBLIX 6aJ0K INR KPBHOB ¢ PeXXHUMaMH paboThl
7K wu 8K, uvewilHx noBpexaeHHs B BHAE YCTAJNOCTHBIX TPEWHH, peKo-
MEHAYeTCA JIHIUb B KauyecTBeé BPCMEHHOH MEphl NPH  HEBO3MOMXKHOCTH
OCTANOBKH NMPOH3IBOACTBA AIA 3aMenbl HaNoK.

lipn Kpanax ¢ Apyrumu pexumamMu paboThl NOBPEXACHHA, CBA3AH-
Hble ¢ 3IKCAAyaTaluHed NOAKPAHOBbIX 6a/oK, OGBYHO HE3HAYHTENbHbI,
ycHAcHHE Takux 040K 1eaecoo6pasH0 M 3IKOHOMHYECKH OfpaBAaHHO.
Ipi 3TOM MOryT GLITh HCMOAL30OBAHLI CXEMW YCHJICHHS pHC. 4.

3.14. 1lpu ycuaennn noaxpaHoBuix 6aN0K Ge3 TOPMO3HBIX KOHCTPYKLUHIH
MpH HeGO/LLIOM YBeNHUEHHH KPAHOBBLIX Harpy3zok (uHa 5—I10%) wmoxer
ObiTh HCMOAL3OBANA CXeMa YCHACHHA 1o pHc. 6, a, npH GOAbILEM yBeNH-
UEHHH HArpy30K HEOOXONHMO TaK)Ke YCHAEHHe H HHIXKHEr0o mosca Mo cxcme
«63. DTH CXEMB HE CAOKHB H MOTYT ObiTb BHINOAHEHB 6€3 OCTaHOBKH
TEXHOJNOMHUECKOrO Mpoilecca, @ NPUBAPKA INEMEHTOB YCHICHUA B HHXKHEM
NOJAOXKEHHH NO3B0JAReT 0becneunTh KaueCTBEHHOC BbIONHEHHE UWBOB,

Tips ycunennd noakpaHoBblX 63aN0K C TOPMO3HBIMK KOHCTPYKIHHMH
MOTYT HCMOJL3OBATLCA CXeMbl «8», «2%, «d», YcujleHne No cxemam
«2» ¥ «U» MOXKeT ObiTb BbINOJAHEHO 6€3 OCTAHOBKM TEXHOJOrMYECKOro
npouecca; MOPH YCHUIEHHH MO cxeMe «&» TpeGyeTcss NEeMOMTa)K KPaHOBOro
peabca, npuH 3TOM AAR obecneyeHHs OCTOAHHOTO YPOBHS TOJNOBKH peabcd
YCHJIRHHE BEPXHEro NnofAcd R0NXKHO GLiTb BHIIOJHEHO MO BCEH ASHHE GANKK.

3.15. lna nosbitueHHA MECTHOH MPOYHOCTH H YCTOHUYHBOCTH CTEHKH
NOAKPAKOBLIX 6aNOK JIErKOrOo H CPEAHEro PpeXxuMoB paboTwl (FPynNbl pexH-
M08 1K—6K) pexkoMeHIyeTCR YCHAEHHE NAMENAMH NO CXeMEe «2» Ha
pHC. 6,4 TakKe KOHCTPYKTHBHbIE pelneduss no n. 7.2. Jlas npeporspa-
WEHKS BbINTyNHBAHHA Jamesedl NPH cBapKe 1enecoobpa3sHO BbLINOAHHTD
CTAXKY NaxkeTa 6oaTamu Anaverpamun 16—18 mm, mar KoTopwx He Q0NkKEH
npesniuiath 12 d waw 18 ¢, rne d — aAvaMerp oTsepcTHsi nod GoATH,
a f, — ronwnHa namenn. Kpomky samesaei Heo6XOAHUMO TJIOTHO NOLOrHaTb
K BEpXHeMY NOACKY 6anku, a AdA APONYCKa MOACHbIX IIBOB CHAThb (ACKY
(BO3MOMHO H peuleHHe ¢ NMoAKAaAHbIMH AHCcTaMH no puc. 6,d).

Jis noakpanoBbix 6ad0K THXENOro peuma paboThl (rpynnbl pexku-
Mo 7K u 8K) npn HeoO6XoAHMOCTH YBEJHUEHHA HMX pecypca MO Bhi-
HOCAUBOCTH PCKOMEH/IYETCA YCTAHABJIHBATHL AaMmeaH K BEPXHEMY NUsCY NO
cxeme «¢» Ha pHC. 6. Kpensenme samedneli x nosicy B 3TOM Clyyae Bbl-
MOJHAETCH KOHCTPYKTHBHBIM WBOM HAW NJOTHOH NOATOHKOH 6€3 cBapku
C NPHKATHEM KPIOUbAMH, YCTAHOBJCHHLIMH B OTBEPCTHR ANA KpenseHHs
pensca, d K tnonepeuHbim pefpam KeCTKOCTH — PACUeTHLIM LIBOM C MONHBIM
nponaaeaeHueM. Jlonyckaercssi noCTaHOBKA OAHOCTOPORHECH JlAMENH CO CTO-
PUHDBI KPAHUBOTO MOCTa, €CAH NUCTAHUBKA NAPHOR 3aTPYyAHNTENbHA.

Buicotry namean h, (puc. 6,e) chenyeT nNpHHHMATL B Tpeaenax
a/8... a/l0 (a — paccrosinve mexay pe6paMu KeCcTKOCTH GaiKkH), HO He
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Puc. 6. ¥Ycuaeune nogxpanosux §azox
@—e — CXeMbl YCHAEHHA

mciice 150 MM PaccrosinHe d npUHHMUCTCH MAKCHMAlbHBIM N0 (PaKTH-
YeCKOH wWwupHHE pebep KECTKOCTH i ¢ YYETOM PAECNOOKEHHA OTBEpPCTHI
AN KpenaeHus pennca  MuHMMANThHAS TOMIIWHA JaMeNH HaslHauaercs
B coorserctBuu ¢ n. 7.24 CHull 11-23-81* kak aan HeokaiimaeHHOro
cBeca.

3.16. Ycunenue BEPXHHX TNOACOB NOAKPaHOBHIX 6aNoK NyTem mnocTa-
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HOBKH NONONHHTEIbHBIX BEPTHKAJIBHbIX HJIH HAKIAOHHWX MAACTHH CjeayeT
NPOBOAHTL C HCMONb3OBAHHEM METOAOB CHHXXEHHS KOHUEHTPAauHd Hanps-
HEHHH B KOHUAX MOHTAKHBIX [WIBOB H NOCT3HOBKH OCTAIOWHXCH NMOAKIANCK
C BbIBOAOM UIBOB HA 3TH (OAKNAJKH, BbLIMTOAHEHHA  3aKPYraeHui,
06BApPKH TOPUOB W T. 1.

3.17. Ilpn HeOGXOAHMOCTH YBeJHUEHHA pecypca 6asKH MO ycTaaocTHOH
MPOYHOCTH PEKOMEHAYETCA MPOBEPHTbL PACHETHYK [AOJTOBEYHOCTh B COUTBET-
CTBHH C yKa3auusAMW Npui. 5 ¥ B Cayuae, eciad OHA He YIOBJETBOPHET
TPeGOBAHHAM ANUTENbHOR Ge30TKA3HOH 3IKCMAYATAUHH, MPOBECTH YCHIEHHE
¢ nomowbto aamenefi no puc. 6, a.

OavoBpeMeHHO € yCHJAeHHEeM NOAKPAHOBLIX GaJOK NS YBEJHUEHHS HX
pecypca PCKOMEHAYETCA HCNOJAb30BaTh IPdekrTHBHbE CNOCOObL KpenaeHun
peasca K Gajke, B YaCTHOCTH — NMOCTAHOBKY YAPYTHX MNPOKAANOK HJH
TaHTeHILHA/ILHYIO NPOKJALKY.

YCHJAEHHUE CTPONNIIbHDLIX ¢EPM

3.18. Ilpn ycuneHuu CTponHAbHBIX Gepm NYTEM YBEeAHYEHHT CeuyeHHR
CTEPXKHEH CNeNYeT CTPEMHTbCA K COXPAHEHHIO UEHTPOBKH B y3aax ¢epM.
[Tpn ycHaeHHH ©KaTbhiXx CTepKHefl 31eMEHTH YCHAEHHA lleaecooGpasHo
pacnoaarath TakuM 0O6Gpa3oM, uToOb MaKCHMaJIbHO YBEAHUHTH PanHyC
HHEPUHH CEeUEHHRA, NPH 3TOM HMX MOMHO He 33BOAHTb Ha (ACOHKH, €C]H
obecrneyeHa NPOYHOCTL HEYCHJIEHHOrO CeYeHHST. DNeMCHThI YCHIeHHS pacTs-
HYTBIX CTepXHeH 3aBOAAT Ha (ACOHKH Ha AJHHY, JAOCTaTOYHYIO AR
nepeiayvH BOCNPHHHMAEMOH MMH UY3CTH VCHIAHA.

3.19. llpn ycuaeHHH DpPAMOVIMHENHBIX CTEPXKHEH MyTeM yBCAHUEHHS
ceyeHui  (puc. 7) AaA  CXKaTHIX CcTepkHelt HaHGoNee PAUHOHANbHL
cXeMbl «a», «a8», «2». Y100Ha cXeMa «6», MOCKOJABbKY WIBB BbIOAHHIOTCA
B HHXHEM MNOJOXEHHH, HO NPH 3ITOM CYWECTBEHHO CMEUlaeTCd UWEeHTP
TAXKECTH CeYeHus M, Kpome TOro, Npu HeoOXOAHMOCTH 3aBECTH yronok
ycHaeHus Ha PacoHKy (HanpHmep, NPH YCHNEHWH PACKOCOB) B HEM HeoOXO-
A¥WMO YCTPOHTL mnpopesb. Hcnoab3oBanue cxem «6» W «d» 1AW YCHAEHHA
BEPXHETO [10iCa MOXET 0KA3aThCH HEBO3MOXHBIM H3-32 ONHPAHHA NPOro-
HOB MJIH NaHenell MOKPLITHA.

Tlpn ycuaeHnH MCKPUBAGHHBIX CTCPXKHEH MOrYyT ObTh HCNOJbL3OBAHB
CXeMbl «4» H «M», He TpeOyloutHe MTOATOHKH EeMEHTOB YCHAEHHA.

3.20. Ycunerne cBapHbIX WIBOB B y31aX KpenaeHwus crepKHeit cTpo-
MUALHLIX PEePM MOXHO BLINONHATL B HEOGXOAMMbBIX CAYuaRxX € HCRObL30BA-
HHEM RONOAHUTeNbHBIX ¢aconok (puc. 8, a, 6). Youaenue yanos Knenanux
tepM uenecoobpa3Ho NPOH3BOAHTL C MOMOULLIO CBAPKH (ecAH Mo3BoAseT
Ka4ecTBO METaNNa M WBL BOCHPHMYT BCE VCHAHE) HAN XKe cnocoGom
ePeAaYH YCHIAHA Ha YroaKOBbIH KOPOTHIW H 34TeM Ha (AacoHKY uepes
60ATH Kaacca TOYHOCTH A (pHc. 8, 8).

3.21. Tlpy ycuiennH CTPONUABHLIX DEpM NyTeM HIMEHeHHS KOHCTPYK-
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RETAND A

a)

Puc. 8. Ycuacuue yanos xpeaneuns crepkueil crponnaniux depm

THBHOR cxeMbl (pHC. 9) OOGHIUHO TpPEGYeTCH W YCUAGHME OTACABHMX
CTEePXKHER 33 CYET YBEIHYEHHS UX CEUCHHI.

YcraHoska winpeHrenedi MO cXeMe «a» yMeHbuiaeT PacueTHble AMHHBI
3AEMEHTOB BEPXHEr0 nosca B NJAOCKOCTH (epMbl, HO He BJAHAET Ha HX
ycToitauBoCcTh M3 naockoctH. Ilpu 3TOM yacto Tpe6yercss npoBectH ycHae-
HHE PACTAHYTLIX CTepPKHEeH.

Yeuaenne no cxeme «65 CYLIECTBEHHO CHHXKAET YCHAHA BO BCex
CTEPXKHAX, 32 HCKIAOHUEHHEM ABYX CPERHHX PacKocoB, OAHAKO MNpHMEHEHHe
ITOR CXeMbl OUEHL OTPaAHHYCHHO.

ITpedpauienne pa3speaubix CTPOMUALHLIX ¢epM B  Hepa3spesHnle
(cxeMa «g8») C YCTPOHCTBOM CTHIKOB Ha onopax 7TpeSyer pasbopku
KPOBAH. ITY CXEMY YCH/ACHHUA Ue1eCO06PA3HO MCROMLIOBATL APH TPex Npo-
nerax u Gogsee,

[Mpu uanuuuu ¢ouaps no cpeaHeMy PRAAY KOMOHH ero  3jeMeHTHl
MOryT OLITh BKJHOUEHbL B COBMECTHYI0 paboTy ¢ ¢Qepmamn (cxema «o»).
Takoe peweHue, Kak npaBuao, TPeGYET YCHIEHHA CTOEK W pPackoCcoB
donapa. Ero 3peKTHBHOCTD 3aBUCHT OF OTHOCHTEALHON WIHPHHB POHapA.
Cxema «d» npuMensiercs B CJayuyasiX, KOraa 3aTpyaHeHbl paGOTh BHYTpPH
3/1aHHA.

YcHnenue pepM  0aHO- MM IBYCTOEUHBIM  [UNIpEHreJeM  (CXeMhbl
«e» H «x»), a TAKXKe yCHIeHHe 3aTAXKOA N0 HHXHeMmy nofcy (cxema «us»)
PAUHOHANBHO NPH HMCMOML3OBAHHH B KA4YeCTBE 3aTAXEh BHICOKOMPOUHBIX
3JIEMEHTOB (HAanmpHMEP, CTAJbHBIX KAHATOB).
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Puc. 8. Yeuneune cTponuaLALX GEPM NYTEM HIMEAEHHS WX XKORCTPYKTHEBHOA CXeMu
a—K — CXEMH YCHNCHHS

3.22. TlpumeneHne nNPoAONLHOA  pAacCHpENeNHTeNbHON  KOHCTPYKUHH
(pHc. 9, k) MoxeT 6LITh peKOMeHAOBaHO NPH YCTAHOBKE HOBLIX NOABECHBIX
KPaHoB, KOFAa NPUAV/IbHME BEPIHKANLHLIE CBA3H BKJIIOYAOT B paboTy Ha
BOCHIPHATHE JIOKANBHLIX HAarpy3oK COCeIHHe CTponHabHbie $epmbi. Kpome
TOTO. yCTaHOBKA NONOJHHTENbHbLIX BEPTHKANLHBIX CBA3eit no Bced AnHHE
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NOKPLITHA MOBHILIACT HALCKHOCTb CTPONHJIBLHBIX (epM, BbINONHEHHBIX H3
KHAAIWHKX CTAaAeR K SKCOAVATHPYIOIMKHACH TIPH  OTPHUATEAbHLIX TeMne-

paTypax.

YCHJIEHHE KOJIOHH U NONEPEYHUKA B UEJIOM

3.23. YcHaesune KONOHH HEOGXOAMMO, KAk NMPABHAO, NIPH 3HAYHTENbHOM
yBeNHYEHHH HAarpysok, B cjyqae CYILeCTBEHHOrQ0 KOpPO3HOHHOro H3Hoca
ANK TIPH 3HAUUTEAbHLIX JOKANbHBIX NOBPEXAEHHAX. BBuAY caoxkHnocTh pas-
FPY3IKH KOAOHH HX yChaeHHe OOLIUHO BLINOAHAETCR NOA HArpysko#l, 4TO
B OCHOBHOM onpejensier BuiGOp ¢noco6a ycuaeHus.

3.24. [Ipr ycuneHHH KOJMOHH nyTeM YyBeJIHUEHHS ceueHHi (puc. [0
HCNOJAb3YIOTCA CHMMCTPHUHBIC H HECHMMETPHUHBIC CXEML YCHJCHHH.

[lpr yciiachnnr ueHTPANbHO-CHATHIX KOROHH H CTOEK PEKOMEHIYIWOTCH
CHMMETPHYNILIE CXeMbl YCHIEHHS HAH CXeMbl, O6ecHeuiBAIOILHEe MHHH-
M4AbHOE CMEUICHHE UCHTPa THMXCCTH YCHACHHOIo cCeyqellHAa OT JTHHHH
HEHCTBHA CHHMAIOULHX YCHAHH,

IIpn ycuaenuu BHEUEHTPEHHO CXKATHIX KOJOHH ¢ f1peo6alalouiuMi
MOMCHTAMK¥ OAHOTO 3HAKa PAINHOHANBRO HCNONL3OBAHME HECHMMMETPHUHON
CXeMb! YCHJICHHS CO CMEILCHHCM LEHTPa TKEeCTH YCHAEHHOIO CeyeHHs
B CTOPOHY NEHCTBHA MOMEHT.

lMpu BuiGope cnocoba  VCWIGHHA  caeayeT YUHTLIBATH  YCJAOBHS,
3aTPYAHSIOULHE MPOM3BOACTBO paboT:

YCTPOHCTBO NOAMOCTEH ANA NPHBAPKH INEMEHTOB YCHJCHHS;

pa36opKy CTEHOBbLIX OFPAXKAEHHA NPH YCHACHHH KOJAOHH KpalHHUX pSAOB.

3.25. Tlpu ycuneHMH KOJOHH NyTeM H3MEHEHWS KOHCTPYKTHBHOH CXEMb!
(puc. 11} MoryT ObITh HCHONL3OBAHLI PA3AUUHBIE CXEMbL.

B BLICOKHX OAHONPOAETHRIX 3AAHWAX ¢ KPOBAEH Manol >ecTKOCTH
(Hanpumep, H3 BOAHUCTHIX aucTOB acfodanepnl) nenecoobpasHo ymwecTo-
YeHHe CBfI3eH 110 HHKHHM noscaM (cxemMa «a») 1ds  yBeJHUYEHHS
adppexTa NpoCTPaHCTBEHHON paboThl. JTOT NPHEM DEKOMEHAYETCA AAR OT-
HOCHTEILHO KOPOTKHX 3A8HHH C >KeCTKHMH TOPILAMH.

Pacuetnass NNHHA KOJOHH H3 NJOCKOCTH paMbh MOXET ObiTb yMeHb-
HIEHA NOCTAHOBKOK AONOANUTENbHLIX PACNIOPOK (cxeMa «6»), a B NAOCKOCTAX
paMbl — YCTAHOBKOW NOLKOCOB (CXCMa «23).

Llesecoo6pa3no HCNOJNL3IOBAHNHE AOMOIHHTENbHLIX CTOEK H II0OAKOCOB
LISl CHHMXKEHMS DPOROABHBIX ycuanh B KoaoHHax. Kpome cayuyaes, yka-
3aHuex B 1. 311, pexoMeHAyeTCsl TakmKe YCTAHOBKA NOAKPAHOBLIX
CTOLK, COCAHHEHHLIX ¢ OCHOBHOH KOJMOHHOW FHOKHMH CBRA3AMH {(CXema «83),

3.26. Tlpn 3HAUHTENbHOM YBEJHUCHHWH KPAHOBHIX HArPY30K LENeco-
o6pa3sHo YCTPOHCTBO OTACJNBHON KPaHOBOH 3CTaKag, BOCAPHHHMAIOILEH
BCE BEPTHKA/bHbie HATPY3KH OT KpaHa.

3.27. lan ycuaeHus KOJOHH H CTOEK MOIYT NPHMEHATLCS NPeABapH-
TENLHO HANPAKEHHHE WNPERTeALHHIE CHCTEMbl, OCHOBHLIM Ha3HAUEHNEM
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Puc. 10. Ycuaeuue xonoKy nytem yseanyeHur cevenudl
Q — CHMMETpHUYHLIE GE3 CMEWCHH UCHTPA THMECTH, § — HECHMMETPHUYHBIE CO CMElLeHHeM
UeHTPE TAKECTH

KOTOPLIX SBJIAETCR YMEHbLIEHHE pAacuyeTHOH ANHHB CXKATHX 3NEMEHTOB
KOHCTPYKUHH H YyB€JHYEHHE MOMEHTd HHEeDUHH KOJOHHB HJAM CTOHKH
B LEAOM.

HegoctatkoM 3TOR CXxeMwl #ABJAfeTCs nepenaua  Ha ycHiauBaemull
C/KATHH 3TEMEHT JLONOJHHUTEIbHbIX CHKHMAIOULHX HaNPSIKEHHH OT FHOKHX
NPeABAPHTCALHO HANPAXKEHHLIX 3JEMEHTOB LUNPEHTeNs.

[Ipu ycuieHHH KOJAOHH H CTOEK MOryT ObiTb HCMOJb30BaHLl MPHEMKI
PeryJHPOBAHHA YCHAHA € HACTHUHOR P43rpy3KOH YCHIHBAEMOro NeMeHTa
H ONHUBpPEMEHHLIM YBe/HYEHHEM pacueTHOro cedexnua (puc. 12). HauGouee
LesecooGpa3Ho  YCH/JAEHHE NOCTAHOBKOW NPEABAPHTENbHO H3OTHYTHIX HAH
u3rnGaemMbix B Mpouecce MOHTaxa eMeHTor (puc. 12, a, 6, 8), Korophie
NMPH HECMEWaeMbiX KOHHAX BHINPAMAAIOTCA NYTeM NPHAOKEHHA Mone-
PeuHbiX BO3LCHCTBHH H CKPeNnJASIOTCHA C KOJAOHHOH. MOXHO TaKXe YCHAK-
BATh NYTEM [OABEAEHHA TEJNECKOMHUECKHX HanpsraeMuix croek (puc. 12,2)
H3 TPYOGUATHIX HAH APYTHX XECTKHX npoduie.

3.28. YcHjaeHHe KOJOHN, CTOEK M APYFrHX CXaTO-H30THYTbHIX 3/1€MEHTUB
TAKXKE MOXET OCYLWECTBJIATLCA BBEACHHEM B CYLIECTBYIOULYID CX€MY AO-
NOJNIHHTE/NbHbLIX LWAPHUPOB, €CAH ITO YMEHBIUHT HANPAKCHHE B YCHAHBAEMbIX
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Puc. 11, Ycnaentie KOAOHH K NONECPCUNNKE B UEAOM MYTEM HIMENEHHA KOHCTPYKTHBHOA

Cxemb
a—d — cxemu YCHACHUA

KOHCTPYKUHAX (puc. 13). Ilpy 3Tom HEo6XOAHMO YuHTHIBATb KakK BO3-
MOXXHOE YMeHbllieHHe H3rubaioulix MOMEHTOB, TaK H yBE/HYEHHE pacyeT-
HOH AJMHbI CAATOrO 3/neMeHTa. McnoJb3yloT TaKKe cXeMbl YCHJIEHHR
KOJIOHH M MOIlepeYHHKA B LEJ0M, 3aKAKUYAIOUIHeCT B 3aMbIKaHHH WAPHHPOB,

3.29. llpu 3HAYHTENbHBIX TOPH3OHTAJbHBLIX HATPY3KAX HA 34aHHe H
6ONbLUIOM KOJIHUECTBE NePeHaNpAKEHHbIX KONOHH YCHAEHHE HX PeKOMeHay-
€TCA NMPOU3BOLHTL NyTeM BBEAEHHS FOPH3OHTAJbLHBIX JKECTKHX KOHCTPYKUHI
(cneunanbHO yCTpaHBaeMbiX HJH HCMOJb3YeMbix), NMEpPelalouiHX Harpy3ku
Ha Topubl 3aanuA. KOHCTPyKusH TODIOB 3AaHHA AOMKHBI GbITH PACCUHTEH
H 33KOHCTPYHPOBAHHW € YYETOM BOCNPHUATHA HATPY3OK OT BCEro 3AaHHA.
Tlpu nanne 3nauuA Gojee ABYX NPONETOB cJeayeT CHEMHaNbHO yCTpa-
HMBaTb RONONAHHUTENLHbIE NONEPEUHbIe BEDTHKAMNbHBIE KOHCTPYKILHH HAH CBAIH,
BOCMNDHHHMAIOWHE TOPKH3OHTA/NbHBIE HATPY3KH H TMEpeAaloulHe HX Ha
$yHAaMEHTHI.

3.30. Tlpn yBennyesuw ycuauii B KONOHHAX TpeGyeTcs NPOBEPHTHL
HECYILYIO COCOGHOCTL PYHAAMEHTOR K OCHOBaHMl.
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Puc. 12. YCuichHE CRAOMIHLIX KOROKK
MIOTHYTHIMH  3JCMEHTAMH ¢  HOCACHAYIOUIHM DUNpAMALHHEM, 2 —
HPEABAPHTCALHO HAUPHKCHHLIM INCMCHTOM

a—a — NpeABapHTCAbHY

IIpn HemocraTouHOH Hecylle#l CnNOCOGHOCTH OIOPHOA NAWTH €€ YCH-
JeHHe uenecoo6pua3Hee BCEro BLUIOJIHATL NYTEM YCTAHOBKH AOMNOJHH-
TeAbHbIX pefep, VMeHbW AW X pa3Mepbl Y4aciKOB MJIKTHL.

[Mpu nepenanpsieHHH aHKePOB PEKOMEHAYETCH YCTaHABAUBATHL JONOA-
HUTE/bHbIE QyHAAMEHTHBIE GOATHI, 3aKpenus Hx B YHAAMEHTAX WIH B A0-
NolHUTeAbHOH HaleTuHKe.
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Puc. 13. YcuaeHKe RYTEM BBEALHNS 8 CXEMY ROROAHMTEALHULIX JNEMEHTOB MECTKOCTH
W WapHupos
d — fonepeqnbtfi paipea; 6, # — PACHETHHE CXEMLl COOTBOTCTBEHHO A0 H MOCAE YCH/IEHHS;
I — 31eMEHTH MECTXOCTH, 2 — YBeaHuenue ceucHuil, § — wapHupu
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¥YCHNIEHHE 3CTAKAL, TPAHCNOPTEPHbBIX FAJIEPEA
H ONOP TPYBONPOBOAOB

3.31. KonoHHb OTKPWTHX KPAHOBLIX ICTAKAA YCHAMBAIOTCH TakuMn e
€nocobamMK, Kak U KOMOHHBI NPOHIBOACTBCHHHX 3aaunil. SddekTubHuiM
METOAOM YCH/IEHHA ABJIAETCH YCTAHOBKA AONUJHHTENbHBIX FOPH3OHTAALHBIX
CBA3eR B YPOBHE TOPMO3HBLIX KOHCTPYKUHA C UeAbl0 ROJYUSHHS He-
pa3pe3Hodl cHcTembl, co3Aai0leHd NMPOCTPAHCTBEHHYIO CXEMY ANR Nepenaud
FTOPH3OHTANLHLIX HATPY30K, WIH 3aMblKAHHE KOJIOHH paMHOM  Haad-
cTpoiikn. B nociesnem chyuae MMEETCS BO3MOAKOCTD fIPEBPELIEHUS
OTKPBITOR 3CTaKalbl B KPHITYIO.

3.32. CnocoGul ycusieHHA (epM NpONeTHBX CTPOPHMUI TPAHCIOPTEPHBIX
raneped He OTJIHYAIOTCA OT CMOCOGOB YyCW eHHH depMm NOKPWTHHA npo-
H3BOJICTBEWHLIX 31aHHA.

Llenccoo6pa3nuim METOAOM YCHACHHA NPONCTHHIX CTPOEHHE RABIAETCH
YCTAHOBKA WNpPEHreNsl WAH YCTPOHCTBO AONONHHTERbLHLIX ONOP, €C/H TaKoH
MeToa AoNycKaeTcs O6BHEMHO-NNAHHPOBOUHbLIM peweHuem. [lpu 3ToMm, Kak
NPaBuaO, HEOOXOAHMO YCH/EHHE DEeUleTKH B 30He NPUMbLIKAKWHS LONOJHH-
TeAbHOA CTOHKH.

n

" z
A

Puc. 14. Ycuaenwe nasocxux onop Tpancnoprephmx raseped u TpyG6ouposona nyvem
YMEHLUICHRE CROGOANOR AANHM NOACOB ¢ NOMOWLIO WAPEUTEAMULX CHCTEN
4 — peweryaToll, 6 — paMHOR (NPH HEBOIMOMHOCTH YCTEHOBKH PRIIETKH)
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3.33. Mnockie onopsl TpaHcmOpTepHBLIX ranepeit W Tpyb6onposoaos
MOryT OBITL yCHIEHB NYTeM YCTPOACTBE WTPEHICALHBIX CHCTEM, YMeHb-
WAKWHKY CBOGOAHYIO AJHHY MOACOB M3 MmjaockocTH (puc. 14) H H3MeHe-
HHeM CXeMbi PeINeTKH [/18 YMEHbWEHHs1 THOKOCTH [OSCOB B MJOCKOCTH
ONopH.

YCHAEHHE ONOP BO3AYWHLIX JIUHHA 3NEKTPONEPENAYH

3.34. Ycuaenue cBOGOLHO CTOMIUHX PSAUBKX ONOP BO3AYUIHBIX JHHHI
NEKTPONepelaul H OTKPHLITLIX PACHPelCAHTEAbHBIX YCTPOHCTE BbITTOAHARTCS
NyTeM yMeHblueHHs CBOGOLHOH AAWHLI NaHejsel 3a CueT YCTAHOBKM f0-
NONHHTEAbHbIX S/IEMEHTOB PpelleTKH HWAH YBEJAHYeHHeM CceyeHHWH TNOACOB.
B nocseadem caydae CThIKH ITOACOB, BLIMOAHRIOWIHECH [0 YCAOBHIM
MOHTaXa GOATOBLIMH, NIPH YCHACHHH Pub01alOT Kak CBapHble.

3.35. Tlpu ycuaeHHH PAAOBLIX NMOPTANLHLIX ONOP Ha OTTHXhaX PEKO-
MEHAYETCA YBEJHUUTb KOJHYECTBO KaHaTOB B OTTAXKE, & NPH YCHJACHun
OLAHOCTOEYHLIX OMOP HA OTTAXKKAX YCTAHABAHBATL AONOAHHTENbHHIH ApYC
OTTSHAKEK,

3.36. Ycunenne nepexodlblX ONOp aHKEPROrO THNA pekoMeHayeTcs
BLINOJAHATbL NYTEM H3MEHEHHA CXembl MNePeXOAa H 3aMeHbi JHKEPHOro
KPenJieHus NPOBOAOB MOABECKOMR HA NOAAEPIKHBAIOWKX TUPISHAAX C POAH-
KOBbIM KpemnicHueMm. IIpu 5TOM TpeGyeTcst VMeHbileHHE CTpenn! Mpopeca,
LOCTHFaeMOe YCTAHOBKOW HOBBIX NMPOBOJOB, AONYCKAOWHX Godibliiee THXKe-
HIC, @ TaKKe 3aMeilOf HAH YCHICHHEeM KOHUEBLIX Ofop.

TPEBOBAHHA, NPEADBABIASEMBIE K TEXHOJIOTHH
BbIMOJTHEHHA PABOT NO YCHJAEHHIO

3.37. Tlpn paspaborke NpoeKTa yCcHaeHHA He00XOAHMO BLGpaTh H OT-
pasiTb B paGounx uepremax NPHHILHNHAALHEIC NOAOXKEHHA NPOH3BOACTBA
pabort:

NOCNEAOBATENLHOCTL BBINOJHEHHA PabuT NO YCHAEHHIO KOHCTPYKUHH
B LeNOM H €€ OTAeNbHLIX 3AEMEHTOB, €C/It 314 [0CNejuBaTeNbHOCTD
CKA3bIBACTCH HA HANPAKEHHO-ACPOPMHUPOBAHIIOM COCTOHHHH KOHCTPYKUHH,

yBsI3KY Pa6oT MO YCHAEHHIO ¢ TCXHOJOIHYECKMM TpolleccoM (orpa-
HHUeHHsT 110 HATPY3KAM M BO3AGHCTBHAM) M YCAOBHSIMH HX NPOBEREHHRA
(HanpHmep, TeMNeparypHolil peKHM);

MepLl M0 0GecneucHHIO NPOYHUCTH W YCTORUHBOCTH KOHCTPYKUHH Ha BCex
3Tanax NPOH3BOACTBA PAGOT, BKAOUAS yKa3aHHR 06 YCTPOHACTBE BPEMEHHLIX
onop ¥ packperienui W TpeGoBaniy K 3HAUEHHSIM  MOHTaHBIX
Harpy3oK H BOBACHCTBHH;

lepeyeib KOHKPETHBIX 30H, Y3/0B, KOHCTPYKTHBHLIX 3/1€MEHTOB M
TEXHOMOTHUCCKIY UlICPAILHA, A Kojupbix TpeByercs CoBuodeHue olipeje-
JCHHON M0OCNeoBaTEIbHOCTH H MAPAMETPOB TEXHOMOTHUECKHX NPOUECCOB
(POXXHM  CBAPKH, PelJaMeHT IPeABAPHTELHOrO HaNPAMEHHA W T. n.);
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nepevyeHb PaGoT H OflepalMi. KOTOPHIC CNeayeT [IPHHHMATb N0 aKTaM
Ha CKpHITHE paboTbl, WIH TPEOYIOLIHX TIPOMENK YTOUHOTO KOHTPOAR.

OTH yKa3aHus NeTajbHO PACCMATPHBAKICH B [POEKTE NPOH3IBOACTBA
paboT, HCXOAA H3 BO3IMOMHOCTEH MCHOJHHTEANA, 1 COTIACYIOTCH € aBTOPAMH
IIPORKTA YyCUACHUR

3.38. YcuneHHe KONCTPYKUHH C HCNOABLIOBAHMCM CrocoGoB  (cxem),
DIICPBLIC  BHEAPAEMBIX B  NPOH3BOACTBO  HAM BHNEPBLIE OCBAHBAEMBIX
MOHTa/KHOW Opranusaiuneit, a TakXe KOHCTPVKUMA, NePeUHCAeHILX B Pasi.
CHull 1.06.05 -85, A0JXKHO NPON3BOAHTLCA NpPH  ABTOPCKOM Haas3ope.
HeobxoakMoCTs aBTOpPCKOTO Ha3opa MoXeT ObiTb yKa3anid B NPOEKTHOR
JOKYMEHTAlHH, TaK Ke MOryr GOniTb [aHbl YKasaHusa 06 O6A3aTe/bHOM
Yy4acTHH aBTOpPOB NpOeKTa B OTpaboTKe TexHoJAOruW paboT W (uan) ce
ONbLITHOR NpoBepKe.

3.39. llpu pa3pa6orke NPOEKTA YCHICHHA KOHCTPYKUHHA, IKCRIYaTH-
PYIOUIHXCH B CNOMHLIX YCAOBHSIX, CNOCOBCTBYIONIHX HAKOILICHHIO MNOBPEX-
HEHHMA  (MHTEHCHBHbIE JHHAMHUUYECKHE HAH TCPMOIMKJIHUECKHE BO3feil-
CTBHRA, Pa3BHBAIGIIAACA KOPPO3WA K T. N.), o6A3aTejbHo Tpebyercn
YKa3aTh Npeedbibll CPOK peann3audH NPOCKTa, rocjie KOToporo mnpo-
CKTHLIC PEUICHHA JNOJXKHLI OLITh YTOYHEHH HAH MEPECMOTpPeHbI.

3.40. Tlpn ycuneHHH KOHCTPYKIMA NYTeM DErYIHPOBAHUA  YCHAHN
(HanpAxeHu#) B NPOEKTHOH AOKYMEHTAUHMH AONKHBI ObLITh YKA3aHu AO-
NYCTHMble OTKJIOHEHHA YCHNH{ PeryNMpoBaHHs HAW 3a/1aBAEMBIX repeme-
IMEHHH, @ TakXe MecTa H cRocoObl KOHTPOAS NapaMeTrposB peryjHposa-
HHA H HANPAXEHHO-AeHOPMUPOBAHHOrO COCTONIHA KOHCTPVKILHA.

3.41. Texuoaorus paotT NpH yCHNEHHH KOHCTPYKURMH NOL Harpyskoi
AONKHA obecneuynBaTh MHHHMANLHO BO3MOXKHOE oclabieHne CeucHH#A
YCHAHBAEMbBIX  3JEMEHTOB, KOTOPOE MOMeT ObiTh BbIABAHO HAarpeBOM
npi CBapKe WAH PACCBEPJOBKON AOMOAHHUTENbHBIX OTBEPCTHH.

3.42. [1pH ycuHACHHH 3NCMCHTOB KOHCTPYKLUHH NyTem YBENHUEHHR ce-
UeHHRK € NOMOIULIC CBAPKH pEKOMeHAyeTcs cobaaaTe caAeaywunii no-
pALOK paboThi:

NpHCOeAHHEHHEe (MPHIKATHE) IEMEHTOB YCHAEHHA NO BCEH HX HAAHHe
K YCHIHBAeMOH KOHCTPYKUHH € NOMOIWLBIO CTPYOUMH, OTTRAKEK H T. .

NPHBAPKA MIEMEHTOB YCHJIEHHA HA CBAPOYHbLIX NPHXBATaX AJHHO#R
20—30 MM v warom 300—500 mwm;

CBApPKa KOHLEBbIX YYACTKOB, BKAIOMAKUIHX B paGoTy 3JeMEeHThI
YCHIICHHA;

HAJIOKEHHE CBY3IBIBAIOLULIX LIBOR, 0GECNEYHBAIILIX COBMECTHYIO paboTy
YCH/INBAEMOrO CTCPXKHA U JMEMEHTOB YCHACHHSA,

IMpy ycuaeHun nyrem yBejdUueHUs CCUEHHH aBYX uau Gojee 3dqe-
MEHTOB (TIPOJETOB) CTATHYECKH HCONPEAENHMBIX KOHCTPYKUHMH (paM, Hepas-
pe3Hbix 6anok W T. M.) BHauajse CAeAVeT TPUCOCAHHHTh 3JIEMEeHThI
YCHAEHUS] KO BCEeM YCHAHBAEMbIM CTEPACHAM CHCTEMbl HA CBAPOYHBIX
NPHXBAaTKaX W JHIUb 3aTeM MAPHCTYNaTb K CBapke KOHUEBHIX Yy4yacTKOB
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# cpasyouitnx mBoB. CBapKy WBOB YCHIHBAeMbIX CTEpaKHe#i caenyet
BHINOAHATDL MOCHEAOBATENBHO, HAYHHAS C HAHMEHEe HArpyXeEHHOro CTePXKHA
{npoaeta) KOHCTPYKuHH, C yueToM pexomengaunui nn. 3.43—3.45.

3.43. IMpu ABYCTOPOHHHX CXE€MaX YBENHUEHHS CeueHWii BHAuane caelyer
NPHBAPHBATL SNEMEHTH YCHAEHHA, pAacloONOXEeHHble €O CTOPOHBI DacTs-
HYTHIX BOJIOKOH, 3aTeM — CO CTOPOHbBl CHMAThiX. 3HAK HANPAMEHUN
(pacTsixkenHe, c)KaTHe) TPH NEPEMEHHOM HA YyyacTKe YCHJeHHsi Iniope
MOMEHTOB OMpefeNsieTcss fl10 CeUeHHI0 € HAHOOABUIHM M0 aGCOMIOTHOM
BeNHUHHEe 3HavyeHueMm wu3aruGaoutero MomeHTa. [IpH HaAHuUMK 3ajenkH
HAa OJAHOM H3 KOHUOB CTEPXHA NPHBAPKY PaCTAHYTHIX IEMEHTOB ycuje-
HHUS CIeRYeT HauuHaTh OT MPOTHBONONONKHOTO KOHUA 3A€MCHTA K 3afelKe,
AAR CHKATHIX eMEHTOB — ofpaTHOe HamnpasfeHHe.

3.44. C uenwvo ymeHblleHHA NMPOTUGOB rHOKUX CXKAThIX CTepXHeHd B
npouecce CBAPKH CBH3bLIBAIOUIHE (UBB KAXKAOTO H3 3JNEMEHTOB YCHAEHHSA
cAepyeT HAKAAALBAaTL YHacTKaMH HeGONbLIWON NPOTAMEHHOCTH (A0 7 cM),
BHAEDKNBAA NepepuBbl MeXAYy cBapkoii yuactkos 2—5 mun. Ilapubie
CHMMETPHUHBIC (OTHOCHTCJABHO NJOCKOCTH AefiCTBHA CHA) 1IBW caepyer
HaknaawBaTh napaaaenbho. [Ipu Haauunu Gonee ABYX IMBOB B OHNHOM
CeYEHHH C ULeNbi0 VMeHbleHHA ocnabaenni ceueHHit cneayer wuenoab-
30BaTh MCPEKPECTHOE HANOKEHHE IMBOB.

[Tpr RBYCTOPOHHHX CXeMaXx ycu/IeHHsi 6aJ0K BHauane PeKOMEeHIyeTcA
NPHBAPHBATL HMMKHUH (PAcCTAHYTHIL) 3INEMEHT YCHACHHA, 3aTeM BEPXHMHH.

B MOMeEHT YyCHJICHHA ROMXKHB OuTh MCRAOMEHD BCe NOABHIKHbIE
HarpyakH, nepeaaioutse Ha yCH/iHBaeMble KOHCTPYKUKWH yaapul U BHOpaunu.

3.45. IIpr HeBLICOKOM ypoBHE HAYaALHOTO HArPYKEeHHA YCHNHBaeMbiX
KOHCTPYKUHA (B << 0,3 — oM. n. 4.11) nOPAROK BHINOJIHEHHA YCHACHHA M
NOCACAORATENIBHOCTL CBAPKH HE3HAMHTENLHU BANAKT H4 HANpAKREHHOC
COCTOANHE KOHCTPYKUMA H BOZMOXHLI OTCTYNAEHHA OT YKa3aHui nn. 3.42—
3.44, Bui3zBaHHble YCJIOBHAMH OPTAHH3AUHH MPOH3BOACTBA paborT.

3.46, IlpH NpHCOLAHHEHHH 3JIEMEHTOB YCHACHHS HAa 60/iTax HeO6XOAHMO
BECTH pPaboThl ¢ MHHHMAJAbHO BO3MOXKHLIM OCNableHHeM YCHAMBAEMOro
snementa. C 3Tod leablo nocae 3asepuieHHs cGopky Ha CTPYGUHHAX che-
AyeT BHAuale OfHHM HAH ABYMS 6OATaMH MPHUKPENIHTb KOHUM 3NEeMEHTOB
yCHIeHHR, 3aTeM, HanpaBasfich K CepeauHe, YCTaHOBMTb OCTAJLHBIE,
Kaxaoe nocnenyiouiee oTBepeTHe RIUHMHAKT CBEPJAHTb TOABKO NOCAE yCTa-
HoBkH Oonta B npeawsiaywiee. [locne ycTaHOBKH BCEX MPOMEXKYTOUHLIX
60ATOB 33KAHYHBAIOT MPUKPENAEHIE KOHUOB 3NEeMeHTd.

4. PACYET KOHCTPYKLIMA NPH YCHJEHHUH HX
NYTEM YBEJHYEHHUA CEYEHHA

OB HE NMONOXEHHUA

4.1. PacyetHan cxema KOHCTPYKUHH JOJNXKHAZ OFPaXaTb YCAOBHS MX
paboThl K AKTHYECKOE COCTOSHHE, YCTAHOBJAEHHWEe AAaHHBIMH obcaeaoBa-
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HriA. B HeoGxonuMbix cayqasx caelyeT BHNOJHATH DACHET € HCNONB3O-
BAHUEM HECKONbKHX BapHaHTORB DACHETHLIX CXeM M pacnpeleneHus XecT-
KOCTeH, 3 TaK)Ke yYHTbIBaTb NPOTHO3HPYEMBH H3HOC.

4.2. PacyeT BbiNOJHSIETCH TOALKO AAS TeX yacTeli 3JaHHi W coopyxe-
HHH, Ha KOTOpHE BJIHFIOT YCHJIEHHE, H3IMCHEHHE DeXHMa 3IKCIyaTaums,
AedEeKTH H MOBPEKACHHA.

Jnna KOHCTPYKUHHA, He WMelownX 1edeKToB W noBpexaeHuit, pacuer
AOMYCKALTCA OrPAHHUHBATL CONMOCTABJNEHHEM 3HAueHMH BHYTPEHHHX YCHAHA
(MOMEHTOB, NOMEPeuHbiX CHA M T. M.) OT PacyeTHbIX HArpy3ok ¢o 3Haue-
HHAMH  yCHNHA, NPHBCIEHHBIMM B NEPBOHAYAJILHOA TEXHHYECKOH [0KY-
MEHTAUMHH, d APH H3IMEHCHHH TONLKO RArpy30k 6e3 HIMEHEHHS HX XAPaKTepa
H CROCco6a NPUIOKEHHA — CONOCTABACHHEM HX 3Hauenuf.

4.3. IIpu pacuere KOHCTPYKUHH, YCHICHHE KOTOPLIX BbiMOJIHAETCS
MOA Harpy3xko#t, HeoOXOAMMO VUMTHLIBATbD HANPAMEHHHA, CYLLECTBYIOLLHE
B COXPAHAEMHX KOHCTPYKUHMAX B MOMEHT YCHIEHHS, H MOCJAEA0BATENbHOCTD
BKIIOUEHHR B PabOTy NONOJHHTEIbHMLIX KOHCTPYKUHA, AeTajell YCHAEHHA
H pacKkpenneHns.

4.4, Tlpn pacyeTe ycHaMBaeMbix MOA Harpy3ko#l 3/1€MEHTOB HA YCTO#-
YHBOCTb H XedOPMATHBHOCTb CJeAYET YYHTLIBATL HayajbHule H AONOMIHH-
TenbHble X aedopmalHH, BO3HHKAIOULHE HA CTaAHH YCwIeHHWR (B uact-
HOCTH, JIONOAHATEALHBIE NPOruGhl, BO3HUKAIOUIKE TPH YCHIACHUH € AOMOULLIO
CBapKH).

HckpusneHHs or cBapKH TNpH NpPOBEPKE YCTOAYHBOCTH GQKATHIX H
BHEUCHTPEHHO CXATHIX ICMEHTOB M 3MEMEHTOB, pa6OTAaOMMUX Ha CxaTwe
C H3ry0oM, NONYyCKaeTCR VUHTHLIBATb BBEACHHEM JONOMHUTEeNbHOro Kosddu-
uienra ycaosHit pabornt y. = 0,8. B HeobxoauMbix cayuasx npoBOAHTCA
YTOUHEHHbLI pacueT B COOTBETCTBHY € peKkoMmeHpanuamu nn. 4.26—4.30
Hactosulero [locoGus. [IpH 3TOM HCMONBL3OBAHHE YKa3aHHMX METOAOB
pacueta TpeOveT 06s3aTeNbHOro cobMAeHns ykaszauuit nn. 3.42—3.46 no
TeXHOJIOrHH NMpOH3BoACTBA paGor

4.5. Tlpu pacuete ycHAEHHA 3JIEMEHTOB KOHCTPYKUHH Hd NPOYHOCTL
H BedOpMATHBHOCTD KOIPPHUHEHTH YCAOBHH paboTul MPHHHMAIOTCH 8 CO-
OTBETCTBHH € yKazauuamu pasa. 4 CHull 11-23-81*. B pacuerax na obuiyno
yCTOAUMBOCTE KO HUHEHT YCNAOBRH paboabt Y. npHHHMaeTcs pasHbiM 0,9,
ecnru  Toabko ta6a. 5§ CHull 1-23-81* se oupeaenenc menbuee
3HaueHHe ..

4.6. KoapdrunenT HaneHOCTH N0 HAZHAYEHHIO Y, NPHHHMAETCH B CO-
orsercraun ¢ [IpaBunaMu yueta cTemeHH OTBErcTBEHHOCTH 3aHUl W CO-
OPYXXeHHH IMpH NPOEKTHPOBAHWH KOHCTPYKuwit. [Mpu ITOM AnNA 3nanuit u
coopyxeunit 111 knacca orsercTBeHHOCTH Ha cTaauax A v B (em. n. 1.6)
aonyckaetci npuuumath V.= 0.8 (Kax AnR BpemeHHBbIX 3RanHd U co-
OpYKENUi), eCIH NPOAOVIKHTENbHOCTb MpebuiBanusi KOHCTPYKLHA B 3THX
CTAAMAX Me NpeBHAaeT Tpex JeT

4.7. as craaun A paGoTol KOMCTPYKUMi (Ha nepuoa He Gonee Tpex
JET) TakXKe AOoNyCKaercsH:
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YMCHbLUHTD 3HAYCHHE CHErOBbIX, BETPOBLIX, rOAOJEIHBIX M KJAHMATH-
YecKHX TEMNEPaTypPHHIX HATPY30K H BO3AeHCTBHH B COOTBETCTBHM € yKa-
saynamu n. 1.3 CHnIl 2.01.07—85 kak ansi nepuoad BO3BeAeHHN MPH
HOBOM CTDOHTE/LCTRE;

MPHHIMATE TONBKO MOHHMMEHHbIE HOPMATHBHBLIC 3HAYCHHS HArpy3oK B
rex cayuasx, xoraa CHull 2.01.07—85 onpeicacssl nx aAsa  (nosaunoe
K TIOHHXKEHHOE) 3HAUCHHURA:

NPHHAMATL  HOPMATHBHLIE 3HAYEHHA SKBHBAJNEHTHBIX PABHOMEPHO
PACNPEACACHHBIX HAarpysok OT o0GOpYyAOBAHMA W CKJAAAMpPyeMbX MaTe-
pHanos 10 (akTHYeCKHM BeJIMYMHAM, B TOM u4Hcae meHee 3 Klla
(300 Krc/M')) ANA MAMT 4 BTOpOcTeneHHbIx Oanok u wmenee 2 Klla
(200 kre/m®) ans pureneil, KOJOHH W QYHLAMEHTOB.

HopmaruBibie 3HA'UEHHR BPEMEHHLIX, KPATKOBPCMCHHLIX M OCOGLIX
H4rpy30Kk aasd craauu B onpenensiorcs B COOTBETCTBHH ¢ TPeGOBaHHUAMH
CHuiT 2.01.07—85.

4.8. B 3aeucumoctn oT yca0BHH paloThl YCHAMBAEMble 3MEMEHTHI
KOHCTPYKULHI DPa3AeeHbl Ha yeThipe Kaacca, OTNHYAIOULHeCH HOPMOH A0-
AVCTHMBIY TIPCENbHBIX NJacTHYECKHX AedropMmalinib:

. CpapHnle KOncTpyKUuWH, paboTauide B OCOGO TRANKEbIX YCAOBHAX
shCNIyaTallMH  (MOAKpaHoBble GajtKH 1A KPaHOB pexuma pabothl
7K, 8K, 31eMeHTHl KOHCTPYKHMH OYHKEPHBIX W Pasrpy3OqHbIX 3CTAKan,
HCHOCPEACTBEHHO BOCITPHHHUMAKOUIHE HArpy3KW QT NOABHXXHBIX. COCTaBOB).
PacueTs! NPOYHOCTH 3/1EMEHTOB YC/JOBHO BHINOAHAIOTCH B MPEANOOKCHHH
ynpyro# paboTsl cTanH.

II. DaemenTnl KOHCTPYKIHA, HENOCPEACTBERHO BOCMAPUHHMAOULHE NO-
ABHXXHbBlE, JHHAMHUECKHe HAH BHUOpauROHHbLIE HArPY3KH W He BXOAAilLME
B rpynny |. Hopma npeaenbHbiX MAacTHYeCKHX neopmauuid e, i, = 0,001.

III. DnemeHTHl KOHCTDYKUliH, paboTalomwux NpH CTATHYECKHX Harpys-
Kax, KPOME NeMEeHTOB, OTHOCAWMXCA K Kaacey IV, g, = 0,002.

IV. SseMeHTH KOHCTPYKUHH, pabOoTaiollHe MPH CTATHYECKHX HArpys-
K4X H YyIoBaeTsopfilolllie TpeGosauusMm nn.  5.19—5.21, 7.1-7.24
CHulIl 11-23-81* no o6ecneueHuio 061ed W MECTHOW YCTOHUHBOCTH
MpH Pa3BHTRIX {L1ACTHYECKHX Aedopmalusx, e, , = 0,004.

4.9. Inf ycHAHBAeMHRX CTATHUECKH HArpyXEHHhX 3NCMEHTOB KOH-
CTPYKUHH (OCOGEHHO NPH HCNOJAB30BAHHH ACHMMETPHUHHIX ONHOCTOPOHHHX
CXeM YCHJIEeHNHA) KPHTEPHH MaabiX YNIPyroniacTHYeCcKWX aedopMauui
(£s.nm = 0,002) omnpenensieT 3a4acTYI0 3HAYHTENALHO MCHbIUHE 3HAYEHNA
npefenbHOH HCCYUIER CNOCOGHOCTH, YeM KPHTEPHil PA3BHTHIX MAZCTHUECKHX
Aedpopmanuit (g, im == 0,004). Tlostomy npu  ycuaeHHH  KOKCTPYKUHH
HI knacca uenecooGpasHo HeNoab3OBATL AONOIHHTESIbHBIE KOHCTPYKTHBHRLIE
meponpuaTuda, obecnicudpaoiude  o6Wylw W MECTHYIO  VCTOHYHBOCTB
MEMEHTOR N BO3MOMHOCTh OTHeceHWs KoWwcTpykuwid k IV wkaacey
(nyreM BBeACHHA I1ONOAHHTENbHLIX CBA3eld, NOCTAHOBKH {ONOJHHTENbHbLIX
peGep KeCTKOCTH H T. M.).
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4.10. CraTHuecKitii pacyeT KOHCTPYKUHIL, YCHIAHBAEMBIX NVYTCM yBETHUC-
HUA CeucHHUI 663 nNOANoH Pasrpyskn, HEoBX0 MMO BhLITOIHATDL:

H3 HATPY3KH, ACHCTBYIOULME HE KOHCTPYKWHH BO BPCMSI YCHICHHSA
(ttaya N bHOC HATPYMEHUC),

Ha arpyskd, Koropbieé O6yayT ACHCTROBATb HA KOHCTPYKUMH [oCae
HX YCHACHHA, C BRIGOPOM HEBLIFOAHKIX BAPDHAHTOB MX COMCTAHMNSA.

4.11. YpoBeny HauaNbHOrO . HATPYKEHHA MEMEHTOB OrPaHHUHBHCTCA
C uenably obecneyenuus HX Hecyiled ciOCOGHOCTH B NPOLECCE YCHIEHUS
B 3aBHCHUMOCTH OT HOPMbl RPEAC/bHBIX MIACTHHECKHX AedopMauni
B COOTBETCTBHH ¢ WX Kaaccom no n. 4.8, ITOT ypoBeHb HaYalbHOTO
HArpyXCHUA XAPaKTePH3YyeTCA Ko3pPUUHCHTOM B,, NPEACTABARIOUIUM COGO
a6COMIOTHYIO BETHUHHY OTHOUWCHHA HAWGObIEro HANPANMCHHA B YCHIH-
BACMOM J1EMECHTE B MOMCH! YCH/CHHA K €ro PACYETHOMY CONPOTHBJEHNN
(Bo = 100, mar/Ryul). B obmiem cayuae cxatis (PacTsiKeHns) ¢ u3rnbom
3HaucHus ¢, onpeaeasiores Gopmynoi

N M” M -
0,,=_._0.. ——“Ui‘__u!"X- (2‘.4’)
on l.« on Iy on

rae No, Mo, My, — poponbhas cuna it usruGaloutie MoMenTbl B Hau6o-
Jieée HArpyeHHOM CEUEHHH INEeMEeHTa

[Mpu pacuere ycuneHns rHOKUX CKATO-HIOTHYTHIX WAH BHCLCHTPEHHO
CKaThiX CTEPXKHEH MOMCHTH M, sbiuicasioTes no  neQopMupPoOBAHHOIN
CXeME € Y4eTOM nporuboB CTEPKHA

M,= N, (e + [.), (26)

rhe e == M;/N, — Haua 1bHbIE IKCUEHTPHCHTET NPOAONBHON cuaul; M, —
pacueTioe 3RAUEHHE MOMENTA, BHIYHCAREMOC N0 HeleGopMHpoBaHHON Cxeme;

fo== Nwe/(N,, — N.) (27)

|, — Hadanbiiii npornG 3TEMeHTA.

B cayuyae M) =0 HeOGXOAMMO YUHTLIRATb MANLIC CAYYARHBIC 3KC-
UCHTPHCHTETHl  POH3IBOALHOTO HaNpPABIEHUA, ONpejensiemMble GHOPMyAOH

e=m, W,/A,, (28)

rae Mo — CAYMARHOC 3HAUEHHUE HAUANBHOrO OTHOCHTENLHOFD 3JKCILEHTPH-
cuTeTd, APHHHMaeMoe B (GyHhurM riubKoCTH A, No rpaduxy puc. 15,
W, — MOMCHT CONMPUTHRACHIA HEYCHICHHOrO CCHCHHA.

PacueTHoe 3HaueHHe fo MPHHUMAETCH He MEHEee 3aMEPeHIoro JIpi
HaTypHOM o6ciaesoBaduy  KOHETpYKUHH. TIpw  ycHAeHHHM MCKPHBACHHBIX
UCHTPAILIO CHKATHIX CTCPKNUCH HIMPEBAEHUE €, ONPCIENRTCR HATIPARTe-
HUEM HX HAYALHOTO NPOrHOa.

4.12. TlpenenbHnlli yPOBEHb HE441bHOTO HATPYKCHHA 3JCMEHTOB A%
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My Puc. 15. Cayyahawe akcuenTpucHTeT
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KOHCTPYKUIH, YCHIHBAEMBIX C HOMOULBIO CBAPKH, B 3aBHCHMOCTH QT Kaacca
KOHCTPYKUHA 110 01 4.8 OFpaUHUHBACTCH, KAK MPaBIvIU, YCAOBHAMH:

Bo <K 0,2 1as | kaacca;
Bo< 04 » I »
Bo <08 » 1l o 1V kaaccos.

Ecan ykalanHble ycnoBus He BLIOJANSAIOTCA, TO Heo6xoanma JauGo
NPENBAPHTONLHAS DA3rPY3KE KOHCTPYKUMI, JHGO HCNoab3OBaHHE CneuH-
a/1bHBIX TCXHONOTHYECKUX MEPONPHATUR NPH yCcuaeHdu, OGecnedHSanULKX
orpannyenne 1eopMaiisii KOHCTPYKUHKA (B YaCTHOCTH., CBAPOUHBIX).

NPHCOEAHHREHHE SNEMEHTOB YCHJIEHHSA

4.13. TpH HCIOABL3OBAHHYE CBAPKH HCOOXOAHMO NPEAYCMATPHBATL Meph
0 yMElbIueHHI) W PEryAupoBandio cBapouyHey aedopmaunii. Kartetw
IWBOB AJH ITOrO CALJIYET [IPHHHMATE MHEHUMATBLHO AONYCTHMBIMK N0 pacyeTy
(¢ yuerom Tpeboszuuit n. 128 CHull 11-23-81%). PekomeHayerca
TaKMXe HCIONBIOBANHE ORHOCTOPOHNHX 1LBLB

4.14. Tlpn ycHaeHNM CTATHUECKH HarpyeuublXx KoHcTpykuui Il u
IV kaaccos, 3kcimyatigpyembix npH  Temneparype BHwe mudyc 30 °C
B HCAlPCCCHBHON  cpese, PEeKOMEHAYeTcA HCNOAh30BATh  PEePbIBHCTHIE
(wnonvunuie) wen (puc. 16,a). llar wnoHok caesyer npHHHMATDL
MAKCHMAJILIIO AUTYCTHMBIM 1O pacyeTy, HO He cBoiie 80iws B PACTHHYTLIX
W 40imn B CKATHIX EMEHTAX YCHACHHH. 31eCh imin — MHHHMaAbHbI
PAAHYC HHEPUHH WIEeMEHTd YCHJAEHHS OTHOCHTEIBHO ero  coberTseniol
UCHTPANbHON OCH.

Ilag kosctpykuuit I v 11 Knaccos HCnonb3oBaHHe MPEPLIBHCTHIX
WBOB He ROMYyCKaeTcs.
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Puc. 16. Npucocxunenne IACHMERTOR YCHACHMNR
U NPCPLIBHCTLIME LIRaMi, D CRAOWHMME BAMY, 8 - Ha 60aTax

4.15. Pacyer HenpepniBHLIX YHAaCTKOB LWIMOHOYHHIX WBCB OCYWLECTBAR
€TCY Ha caBurawilee ycuiune
de\ Sr
=7 G

rie Qu, — HanbOALUWIAR NONCPEUHAR CHAZ B npeaesax LAHlibl WIEeMCHTOB
YCHAeHMUS.

Hna cxaroix crepxueit Q== Q. TAe Qpc — YCAUBHAH nONepeyHau
CHJAY A YCHICHHOTO CTepkusi, onpegeasiemast no n. 5.8 CHull 11-23-81%;
S, -~ CTATHYCCKHI MOMENT 31eMEHTE YCHACHWA OTHOCHTEALHO UECHTPANbHOI
OCU  YCUNEHHOrQ CeuyeHHA, Qo - War WnoHok wBa |(cm. puc. 16, a).

4.16. MHHIIVMAALHBIC AJMHB] YYACTKOB WINMOHOYHLIX UIBOB ONPelensior
1O BLIPAKCIHID

tul

lw T e—— e —
ﬂ..'-kiRwa'Yr

“4+ | om, 30}

FAC @y — KO3QPUItIeHT, XapakTePuIyIouIni PACHPCACACHNE YOUAKA MEXAY
UIBAMH, NPUKPCIAAIUIHMH 30€MeHT YCHJICHHA K OCHOBHOMY CTEPMHIO H
paBumit  goae obwero ycuaus T, OTHOCAWMACH K paccMaTpPHBAEMOMY
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By, 3aech u ganee nox P., Ye M Re NOAPA3yMEBAIOTCHS 3HAUEHHN
PrH B: Yoy M Vur, Roj 1 Re., nprHumaembie no n. 11.2 CHull 11-23-81*

AR IBYX pacyeTHhiX ceveHui. auHy yuacTKa WNOHOYMHOrO uiBa CAEAVCT
NPIHHMATL He Melee H0 M.

KOHUEBBC  yU4acTKM  1HITOHOYHBIX UIBOB  IIPHCOEIHHEHNA 3AEMEHTOB
YCHICHHA K OCHOBHOMY CTEPXHIO HIH  Y3NOBLIM  (PICOHKEM  AOJKHbI
ofecneynBarh nepeaady npoLoabHbIX  YCHIWA HA  31€MCHTHl  YCHACHHA
H BOBJICHRHHC HX B COBMECTHYIO C OCHOBHbLIM CTepakHeM pabory. Mx Tomumna
MOKET HA3HAUATLCA OLJbUICH, YEM TOMUIIHA CRAZYIOUWRX 1WBOB. Munn-
MAABHBIC AAHRBI KOHUCBBIX YUACTKOB NOACYNTHIBAIOTCH N0 dopmyJe

__u.(T+N) _
BokiRVuy.

rne N,= (N — N,)A./A: A, — nnowanb NOACPEUHOrO CEHEHHS IIEMCHTA
YCWICHHS.

{op 1 ¢cm, (31)

[Mpu veunennu nirnbaembix ancementoB (VN = 0) caeaver npunimarts
N, = ”.5:4,R.,,.

4.17. MHuHMAOdbHLIH KaTeT CRJAQWHBIX WROB (pue. 16, ), kpeusiuux
TEMENTLl VCILICHIH, ONPeReNsieTCsl BblpakeHnem

k _ aqull.l\S’

b, {ilL
Bl R.y.Y.

Konnennie yuacTKH 1BOB MOrYyT H33HAYATLCH € YBEAUUEGHHDbIM KAaTeTaM,

a U\ BPOUNOCTL {HpH pacueTHoit Aaune 85B.R;) nposepsercs no dopmyne

(32)

“.:'Qm.usr + 1 ‘V,
Bokd ' SBpLAZ

< Ruoveye (33)

4.18. ITpumcnenne 60atoB (puc. 16, 8) LAR NPUCOBAMHOHUA INEMEH-
TOB YCHJEHUR PCKOMCHAYCTCH B CAYU3RX. KOTA4:

OoaToBble COCAHHCHHH TexHonoruuecku Goviee ynobHbi;

MaTepuas YyCUNUBAGMOTrO 3NOMPHTA He NONYCKACT NPUMEHEHUS CBAPKH;

MENaTeNbHO u30eKaTh BOIHHKHOBCHHA AONOAHHTCALHBIX CBAPOUILIX
HANPHIKCHHH U ACHOPMAILNH.

[1poCKTIPOBATL COCAHHCHHA CACAVET € YYETOM MIIIMAJLROTO 0CI1a0-
nennn cedenuit. C 3TOoll uneabio anaMerp GOATOB cjeayeT NpPHHHMATD
MUHKMANBHBIM, & HX PA3VELLeHHE 3d2aBaTb CO COHTHIM LIATOM 110 OTHOUICHHIO
K cywecTeylowum Hoatam waH  3akaenkam. llar  npoMeKyTouHbIX
COCLItHEHNH nNpuHKumaercs He Gonee 40/ 8 cxkarbix 1 80i B pacTanyrhx
2TCMOHTAN YOUAPHUH W onpeacasctes no dopmyde

a, = [‘Vn]mm JYL ‘,%4)
* Qlll.n S- )
rae [ Noluwe  MUHHEMANbHaH HecVILAar CHOCOBHOCTL 60aTa  (No  CABHrY,

cpe3y HAH CMATHIO , vnpeleasemas no a. 3.5 CHull 11-23-81+).
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[TpouHOcTL  KOHUEBLIX YYACTKOB COGAHHCHHA  JEMEHTa  YCHJIACHUS
i1posepAerca 1o popuyie

:’vf llhl\-Sl'
- + 9 22 4, < [Wolo. (35)

rae 7 —'Kojauvectso OOJITOB Ha KOHUCBOM VYACTKE COCIHHCHHA (CM.
pHc. 16, 8). as — pacueThiiit war 60nT0B

PACHYETHOE ONPEAEJEHHE APOrHB0OB 3JIEMEHTOB,
BOSHHUKAIOUIHX NPH YCHIAEHHHK K CBAPKE

4.19. JlonoauuresnbHine HPOrubhi, BO3ZHUKAIOILHE (PR NPHCOCAHHEHUH
3CMCHTOB  YCHICHUR  (HX AOPHKATHH K KPHBOJHHEHHLIM  YCHIHBACMBIM
3ACMEHTIM WIH NPHBAPKE), CleqyeT YUHTHIBATL B PACHETaAX HIrHGaemLIxX
INEMCHTOB KOHCTPVKIEMH Ha AeQOPMATHBHOCTD R B PACHCTAX CIOKHDLIN
TCMCHTOR HY YCTOHYHBOCTh.

4.20. Jledopvauuu upn HPNKATHH IIEMEHTOB VCHIACHHH K KPHBOH-
HCIiHBIM  BBIIYKABIM H BOTHYTBHIM MOBEPXHOCTAM YCHAHBAECMOrO 31eMcHTY
NPHBOLAT K HX uaruGy.

3uauenne nporuéa nocae NPUCOCAMHEHHS IEMEHTOB YCHJICHHS N0-
YCKAeTcsl onpeaensive no ¢opmyJac

o Z,
t = Tn(] — Uy m) (36)

rae .-~ HauaauHui  opornd  VCWAHBaeMoro  atementa, B pacueran

CHATLIX CTCPARUEH HY YCTOAYHBOCTD IHOUCHHC [, IPEACANCTCH MO YRABAUHAM

n. 4.1] oT pacueTHLIN HAYAIBHBIX HArPY3OK, o pcueTax Ha acopma-

THBHOCTb — OT HOPMATHBHLIA HAYAABHLIX HAFPY30K; —[, — CYyMMa MOMEHTOB

HHCPLUHN 3J1€MEHTOB YOI TCHMA, NPHCOCAHHACMBIX OJHOBPCMEHHD, OTHOCH-

TENAbHO HX COBCTREHHDBIY UEHTPANLHBIX OCCH, NEPUEHAHKYIAPHBIX [WIOCKOCTH
N,

Haruba; ¢ = ————uw —
Ne— N,

KOIPPHUHEHT, VYHTLIBAIOILHA BAHAHNE NPOLOAL-

HOH CHAB.

Ilpi pacyere MarH64cevbIX ICMCHTOB ay == 1.

[Ipir ManuiX 3Hauenisix coGCTBCHHBIX MOMEHTOB HHEPLUUH 3JICMCHTOB
youaenun (X7, /1 < 0,1) .p0onveTHMO  He  yuHTLIBATL ACHOPMALUM  PH
YCHICHHH U IIPHHAMATH |, = fo.

[pr npHcoeAUHEHHH ICMEHTOR YCHACHHH K MJOCKHM NOBCPXHOCTAM
YOHIAHRACMOT Y YICMEHTA, HANPUMEP, NAPARNGALHLIM (LIOCKOCTH  HArKG:,
wpuanNaeTes [, = fu.

4.21, JlonoagnreabHui ocTaTouuniét pornG, sosuukawunii Beaeactsne
NPHRIPKH FACMCHTOB YCHACHNH, ONPLEIsieTcA no dopmyac

2
°

v
_fw == Q0 -8—1-' _\:ﬂ{y[, {37)
rAe @ cpeAHHi KOIPPHIINEHT NPOPHLIRHOCTH HMOHOYHOTO HIBA € VHETOM

HPOTAMKEHHOCTH KOHUCBLIX €r0 YU4CTKOB (NpH CAJIOIIHBIX WBAX u == |);
V = 0,04k] — napameTp INPOLOIBLHOIQ YKOPOUEHHS AEMCHTA OT HIJAOKe-
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Puc. 17. 3asrcumoctn (Z) (cnaowmnuimy aAuMuame O003INAYEHN PEKOMERAYCMBIC 3IHANCHNS,
NYNKTHPHWMMH — AOnNYycKaemEe)

HHS OAHHOMHOTD 1IBA; R — RalfeT CBAJYOWULX 11B0B B CM; l=I[;— pac-
YeTHaa ANHHA ICMEHTA B TOCKOCTH H3ruba (A48 OAHONPONeTHBLIX OaNoK
{, — npoaer Oanku); Y, -— PACCTOSIHHC OT i-rO wBa A0 UEHTPAJALHOW
OCH YCHJAEHHOIO CCYCHHS, MNPHHHMACMOC €O CBOHM  3HAKOM;, =
In(l — &)
=1 — u"—(l-ﬁTr_ KO3 PHIUHEHT, YUNTHIBAIOILHA HavyaabHOe HaNpA-
d

KEeHHO-AePOPMHPOBAHHOE COCTOSIHHE 3ACMENTd H CXEMY €ro  yCHJICHHMS,

E = 0, /Ry0 — KODDUIHEHT, XAPAKTCPUIYIOIULHH YPUBCHb HAUANbHLIX Ha-

OpsIKEHHd B 30He {-r0 wBa B HanGoNee HArPYXMEHHOM CCUCHHH IEMEHTA.

U NPHHHMEETCH pPaBHLIM: [IPH UIBAX, DACNOJOXKEHHLIX B PUCTAHYTOMN
30He cevyenns, 4= 1.5, Api wBax, PAcNONOKEHHHIX B CXKATOH 30He,
B pacyetax Ha ycTtoduiBocTb 4 == 0,5, B pacuerax Ha 1epOpPMATHBHOCTH —
¢ =07 npy, CXEeMax YCHJICHHUA, CBAZAHHLIX C HAJOMEHHEM ABYCTOPOHHHX
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WBOB, PAacnONOXKEHNbIX B PACTAHYTOR H CXKATOlt 30HAX CEYEHHR, AONYCKa-
€TcA 1Aas BCeX WROB npuHnMath #4 = 1. 3asucumoct (L) nokaszauul
wa pnc. 17;

d, Onpeaensiores no gopmyac (25) npu XapakTepHCeTiHKax OpyTTo:
NOMOKHTEAbHBIMH  CUHTRIOTCA  HANPAXKEHHR Ckarus, Jas  oKaTbiX
aiemenTos M, noxcuntuiBaotrest no dopmyae (26) napi  noactauosxe
B Hee [, sMmecTo [,.

PACUHET YCUJIEHHDLIX 3AEMEHTOB HA IPOYHOCTSH

4.22. [lponepky NpouHOCTH 3VIEMEHTOR B 3ABHCHMOCTH OT HX KJAA4CCH
no n. 4.8 ocyulecTBARIOT:

ans saementoB [, Il u 11l kaaccoB — no kpuTepHio kpaepoit TeKy-
yeetn. B caywae ycuneHus noa HarpyskoH ykazamnoili KpHTepitii sBaseTcs
YUCTO YCAOBHLIM, HGO HauadbHbie H cBapouHbie gedopMallni HEH3IGEKHO
O0YCAOBAHBAIOT YNPYromiacTHUCCKY0 paGoTy YCHACHHBIX 3ineMmcntos, Pak-
THYECKH DPACCMATPHBACMbIH KPUTCPHH obecneunBacT OrpaHRuUCHIE YPOBHA
naacTHyecKuX Aedopmaunil Hopmoli, ykazauuoh 8 n. 4.8;

aas sneMcentoB IV knacca — mo kpHTEpPHIO PA3BHTBIX MJIACTHYECKHX
aedopmannii. OueHka NPOYHOCTH OCYILECTBANETCH HCXOAS M3 OUEHKM He-
CYILEH CTMOCOGHOCTH YCHJIEHHBLIX CCUEHNH MO KPHTEPHID NAACTHMCCKOro
wapHupa, HO ¢ BBEICHHEM CRECHHAILHLIX TNOHHAKAIOIUAX KO3PDHUKEHTOR
Yy H Yy, TAPAHTUDPYIOILHX OTPAHHYCHNE YDOBHA NAacThHucckix gedopmaunii
HOPMOR €p, (im == 0,004, Yy H Y, NPHHUMAOTCA B 3aBUCHMOCTH OT CXEMUI
yCHACHHA, COOTHOUICHHA MPOYHOCTHLIX XADAKTEPHCTHK MATCPHANOB, YPOBHSA
H YCJAOBHA HArPYMEHHR YCHIIBAEMOTO 37eMEHTa,

4.23. Tlposepka npounHOCTH 3ACMCHTOB 10 KPHTCPUIO Kpaesoil TeRy
YeCTH BHINOIHACTCA N0 PopMynam:

UCHTPA.TLHO-PACTAHYTHIC HJH CHKATHIE CAMMETPHYHC YCHAEHHLIE 3je-
MEHTHI

N/r‘ln < an?z'\’,\r. (38)

rae yy — K03 huuMeT, YUNTHIBAIOIULHIT YPOBEHbL H 3HAK HAYAAbLHOR 0CEBOI
CHAbLI, ANA PACTAHYTBHIX H CAKATLIX DNeMEHTOB, YCHJAEHHBIX Ge3 HCNOJb-
30BaHHA  CBapkH Yy =095 ans  cKaThix  INEMEHTOB, YCHACHHBLIX
C momowbio cBapkH,— yy = 0.95 — 0.2568,;

H3rubaemMuie INEMEHTH!

MW << Rya Vv (39)
CXKaTO~- 1§ pACTAHYTO-H30THYTLIC 3NEMERTH
N M, M
+ y = : X g Ry()Y(YM. {40)
A’l Ixn Iyn

B dopmynax (39) wu (40) ana snementoB | xnacca npuHUMaeTcs
yu = 0.95; ana snemenros 11 u 111 k1accos — yy = 1. Mlpn N/(A.R,.) == 0.6
IHAYCHUS V), NMPHHHMAKTCA DABHLIMH Y.
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[Iposepka NPOYHOCTH UEHTPANbHO-PACTAHYTHIX WJAH CXATHIX HECHM-
METPHUHO YCHICHHBIX 3/1EMEHTOB OCYUIECTBAsIeTCA no dopmyae (40), npn
TOM  H3rHOawuIiHe MOMEHTL MOJACUHTHIB3IOTCH OTHOCHTENBHO Ocell X
H I/ YCUACHHOIO CeHeHUA.

4.24. TlpoRepKa NPOYHOCTH 3IACMEHTOB MO KPHTEPHIO PA3IBHTHIX
NAACTHYECKHX NCPOPMAUHA BHINOIHACTCA N0 PoOPpMyaaM:

UCHTPATbHO-PACTAHYTHIE HAKH CXKAThle CHMMETPHUHO YCHICHHWE 3Je-
MCHTH

N < [N] ¥Yer (41)
H3ITHOACMDBIE NCNEHTH
M < M) ey, (42)

PAC € ~- NOHPEBOYHWH KOIGHUPHIUMEHT, YUHTHIBAIOUIHA BJAWSHHE TIONEPEYHBIX
CILT W OTIPR/LeNSCMBLA 119 JIBYTABPOBLIX CCHEHHH NO Gopmyace

o= f1 i npu << 04R..
Vs ]/ L (/RwY

) 1 —0.5(t/Rw) »

CHKATO- U PACTAHVTO-HIOTHYTHIC 3ICMEHTH

([—.«gv)"+ MLy ML, (43)

nps v > 0.4R..;

[M] v (M,] v.

rie n npHHumaetrca - no Tabn. 66 CHulIl 11-23-81* 8 3aBucnmocTu
OT HOPMEl YCHIECHHOrO CEHEHHA.

[N] onpeicasiercss no gopmyae
["V] == (/4‘0'1 + U'A rn) Ryu .r\. (44)

rne &= Ryj/Ruo. 7y = 0,95 — AAA DPACTAHYTLIX 3IAEMCHTOB HAM CXKAThIX
3. 1CMEHTOB, YCHAEHHBIX 63 HCHOJAb30BaHHH CcBAPKH; Y, = 0,95 — 0.1 (o 4
+ B — 1) — AAA CXKATHIX IEMEHTOB, YUHJICHHLIX ¢ HOMOWBIY CBAPKH.

[M] onpeaensnercs no dopmy.ae
[M] = [Am‘ym + Anpyup + o (A redfr + Awyrp)] Rm.'}’w, (45)

! "
rae A, = 5 [Aon — u (A, — A,,)] — nAOWMAEAD HETTO CHUTOH 30HBE COYe-

HAR  YCHJIHBACMOTO 3ICMeHTd; A,y — TO  Ke, PaCTAHVTON  30HB A
Arp-— NJIOLLAAH  HCTTO 3TEMEHTOB  YCHICHHSA, PACNONOKEHHLIX COOTBET-
CTBENHO CO CTOPOHLL CHATOH M PACTAHYTOH 30H ceucHua (pue. 18, a).
JIAR  HEeCHMMETPHYHBIX OIHOCTUPOHHHX CXeM YCHICHHH (HanpuMep, no
CXOMC PHC. 3, 1) CO CTOPORK CHMATHLIX HAW PACTHHYTLIX BOJOKOH NPHHA-
MUCTCA COOTBCTCTBEHHO A, == 0. v A, =% gy, Yop, Y. Yep — 86CO-
JIOTHBIE BCJAHUHHBLL PACCTONHNIL 0T HCHTPOB TSDRCCTH CKHATLIN B PACTH-
HYTBIX NAOIIAACH A0 HCHTPAMLHOR OCH YCHIHBACMOI O CeNCRHA (pue. 18, 6).

Kospoduunenr vy, 8 dopmyne (45) caeayer npuirumarh:

NMPH CHMMETPUUHOM ABYCTOPOHHEM YCHJEHHH 3JICMEHTOB CHMMETPHY-
noro ceyedmns yy = 0,95;

APH HECHMMCTPHUHOM JBYCTOPOHHEM MHJM OJLHOCTOPOHHEM YCHAECHHH
IEMEHTOR CO CTOPOILl PACTAHYTHIX BOJOKOH Yy = 0,95 — 0,28, (u — 1);
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Puc. 1B. K oRpeaceacHHD MOMEHTR BHYTPEHHHX CHA 8 YCHACHHOM CEYCHHH NPH PAIBUTHH
WAPHUPE BAACTHUHHOCTH
u (\eMa YCHICHHA, 6 — PACHOIGN NN T by (Jaurtprnosanol n PpacTEHYTHX dol
B CeUeHMHM, # IMKP NANPAKECUMN

APH O THOCTOPOHHEM YCHACHHH 3NEMCIITOB CO CTOPOH L CKAETLIX BOSOKOII
Yy =095 — 0,1 (¢ + B, — 1).

Henoassosauue gopmyant (43) aonyeramo upn v < 0,5R,. B npoTHBHOM
CAYHdE TIPOBCPKA NPOHHOCTH 1PN CKATHH — PACTAXKCHHH C  H3rHHOM
BRNOAKAETCS N0 popmyre (40},

4.25. TlpoBepky NPOHHOCTH HW3THOAEMbIX M CXKATO- WAH PACTAHYTO-
H3OTHYTLIX EMEHTOB 10 KaCd|e/IbHbIM, MECTHHIM M NPHHCACHHbLIM HAIpPA-
HKCHHAM  (IPOH3BOAAT OOLIYHBIM  CrOCOfoM RO yKalauuaM  pasa. b
CHufl 11-23-81* ¢ yueroM H3MEHHBUIHXCA TCOMETPHUECKHA XAPaKTC-
PHCTHK COUEH S,

PACHET YCHJIENHDIX 3JIEMEHTOB HA YCTOWYHBOCTDL

4.26. Pacuet Ha yCTOHYMBOCTH CHXKATHX 3JEMEHTOB CMNAOWHOrD Ce-
Y4eHWsl B NNOCKOCTH ACHCTBUSI MOMEGHTOR BLIIOIHRAETCH Mo GopMyae

N/yA < Ry, (46}

rac .  koddqupnunent, onpeneasemuii no Ta6a. 74 CHull 11-23-81*
B 3ABUCHMOCTH OF YCAOBHOR IHOKOCTH YCHACHHOIO %ICMeHTa A K upliBe-
ACHHOTO  OTHOCHTENBHOG  3KCRCUTPHCHTETA Mg == My, A -+ outais
VCHACHHOrO  ceuennsi; KO3 (MHUHERT BIHRHHA  POPMIL  cenenns 1o
1a6a. 7.3 CHull 11-23-81*.

mj=rcf{A/W,). (47)

rie ¢ — SKBHBAJICHTHbLIH 3KCUEHTPHUCHTET, YUHTLIBAIOULHA OCOBEHHOCTH Pa-
60TH YCHJICHHOrO CTepxKHA W onpepeasieMblt 1o n. 4.27; W,  somenr

CONPOTHBACHHA a1 HaunOoNce  CAKaTOro  BOJOKHA, §ocpeanennoe
3IAUCHUC  PACYCTHOrG  COHPOTHBACHHS, TIPHHIMACMOE 1o 1. 4.28;
v - kowhduunenr yceaosui paboru, npuitimaeMbiit nie Gonee (0,9 (cm.

i L5,
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Puc. 19. K onpeacacuio 3SKCUCHTPHCHTETZ NIPOAOABHOE CHAM NPy NOAOMMTEASHOM (d)
¥ OTPHUATEALHOM (6) 3HAUEHNHAX

¥CTOHYHBOCTL LEHTPANLHO-CKATBHIX CHMMCTPHUIO YCHACHHBIX 3JIEMEH-
TOB TIPOBCPACTCH B MJIOCKOCTH  HX  Hanbogabwein ru6koctd  (Ag = Ay).
Ecan oriowente rubkocteit nocae veuiaenua usMmeHuaoch (Ar = A,),
HO Ayy << Auy, TO MPOBEPKA YCTOHYHBOCTH no ¢opmyne (46) sbinoansercn
OTHOCHTEALHO OOEHY MIABHBIX OCeH CeyeHuu,

4.27. PacyeTHoe 3Hauciie JKBHBANCHTHOrO IKCUEHTPHUCHTETd onpegens-
cTcs no gopmyae

ep=e+ [, + kof.. (48)

rae f, 1 [o — NOACUMTBIBAIOTCA MO yKadanusam nn. 4.20 u 4.21.

Ecan cBapounwmit nporub [, sBASCTCA pa3rpyxaiomtiM (PAKTOpOM
(3uaK f. He coBPazaCT CO 3HAKOM Cymmbl ¢ 4 f.) W NpHBOAHT
K YMCHLIUEHHIO 206CONOTIOR BEJIHYHHLL IKBHBUAEHTHOrO IKCUCHTPUCHTeTA,
TO 3Havenue k. npurivaerca pasunim 0.5; B nporusiom cavuae k.= |.

B ¢opuyae (48) e — 3KCUCHTPHCHTET MNPOIOIBLHOA CHABL OTHOCH-
TeAbHQ UCHTPAJILHON OCH YCIIEHHOrQ Cevenins nocie ychuaenus. B Tex
CAYHAAX, KOI1d 3IKCUCHTPHCHTET NPOLOABHOH CHJIbI OCTAETCA HEHIMEHHLIM,
CrO 3HAYEHHC ONPEIETACTCH BLIPAKCHHEM ¢ = ¢, — ¢, FA€ €, — CMelle-
HHe UEHTPa THKECTH CEWeNHA NPH YCHACHHH, NPHHHMAIEMDE CO CBOMM
3Hakom (puc. 19,a u 6).

B oGuiem cavude cxaTtus ¢ H3rnGoMm, a Takke B CAyude MPHIAOKEHHS
AONOAHMTEIABLHBIX NPOAGILHLIN WX (IONEPEUYHLIX CHA 1IOCAe  YCWICHWS,
BeJMUHHA e OnpeacasieTca BuipaxcnneM e = M/N, rae M — pacuerHutit
MOMEHT OTHOCHTENBLHO ICHTPAILHON UCH YCHICHHOTO COUSHHSR,

[Tp  HCCHMMETPHUHOM  YCHACHHH  UCHTPAJLHO-CKaTOro (nepBoua-
HAJIbHO) 31EMEHTa B KAUECTBE €, YUWUTHIBACTCA CAydalHbil IKCUEHTPH-
CHTeT B COOTBCTCTBHM ¢ ykasavuamu 1. 4.11 nacrosutero [Tocobusa, npu
ITOM  3HAK CJAYUARHOTO 3JKCUCHTPHCHTETE NPHUHMAETCH TAKHMM, UTOGH!
yuecTL Hanbosec HeGAAronpuaTHHIR Cayyan.

4.28. B cayuae HCRONB3OBAHHSI NEMCHTOB  YCHASHHS W3  CTaJH,
PACHCTHOC CONPOTHBJCHNE KOTOPOH Ry, 6AH3KO K PACHCTHOMY coOnNpoTHBRE-
HHIO CTANH VCWTHBAEMOTO IEMCHTA Ryo, (1 < a << 1,15) snavennwe R}
AONYCKAGTCA NPUHUMATL PaBHBIM R,.
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Mpu a> 1,15 ycpeaHcHHoe pacueTHOE COMPOTHBACHHE OHCTAIBHOrO
NEMEHTa onpegennercs no gopmyae

R;’: Ryo ¥ kA k[ ) (49,

rae ky=ua — -%—'—'—(u —1), RR=a— —]IL(u - 1), l,, [ — momenTol

HHEPUHH ANt TOH OCH, OTHOCHTC/BHO KOTOPOH BLINOJHAETCA IPOREPKa
YCTONYHBOCTH.

4.29. [lposepka YCTORUHBOCTH CXKAThIX INeMEHTOB CIJIOWIHOIO ceuve-
HHA H3 NJOCKOCTH ACHCTBHA MOMEHTOB BHINOJHAECTCA B COOTBETCTBHH
¢ n. 530 CHull 11-23-81*, npuuem npH H3ru6e¢ 31€MCHTA B NAOCKOCTH
ero HauGoabumicid xectkoeru ([o > I,) OTHOCHTCALHLIA IKCUEHTPHCHTET M
onpenensercs no copmyae (47). [lpu noncuere e nporubut f, H fu
YYHTLIBAIOTCA TOAbKO B TOM CAy4dac, €CJIH OHH YBEJHUHBAIOT pPACUETHOE
3HAYEHHE IKBHBAJICHTHOrO IKCUEHTPHCHTETA.

4.30. [lpoBepka yCTOHUHBOCTH CMAOWHOCTEHYATHIX CTEPKHEH, CHRATHIX
¢  JABYXOCHbIM  3KCUEHTPHCHTETOM, OCYLIECTBARETCH no n. 534
CHull [I1-23-81* npu  3TOM 3HadyeHuwss m, i M, NOACYHTLIBAIOTCH
no gopmyae (47), a nporubul [, n f. YUHTBIBAIOTCH TONBKO B TOM Cayuae,
€CJH OHH YBENHYHBAIOT PACHETHLIE 3HAYEHHS OTHOCHTEIBHBIX IKCUCHTPH-
CHTETOB.

4.31. Tlpu BbICOKOM ypoOBHe HauaibHOro Harpysenus (B, = 0.6)
YCTOHUHMBOCTL CAHATHIX ITEMEHTOB B NIPONECCE MY VCHACHHA € MOMOILLIO
CBAPKH JAogXkHa Ouift nposepcHa no dopmyac (46), NV npuuumaercs
pasibiM  N,. 3KBHBANCHTLIT  YKCUCATPHCHTET onipedcaneTcss 1o ¢op-
myae (48) npn k., =2 BpemeHHbIE cBapouHnt nporub [, suiyncasercs
no dopmyne (37) ¥ NPUHHMAETCH C TeM 3HAKOM, KOTOPbIil VBETHUHT
pacueTHoe 3HavYeHHe €.

4.32. Pacuer ua YyCTOHYMBOCTb YCHAEHHBIX BHEILEHTPEHHO CRATHIX
H CXKATO-H3OrHYTHIX CTEP)KHEH C peweTKaMu, PACNOJIONKEHHKWIMH B NJIOC-
KOCTAX, NapajnefibHbiXx TJAOCKOCTH H3rn6a, coBRajaomeil ¢ nNOCKOCThIo
CHMMETPHH, CACAYET BLINOAHATL NO GOpMyae

N/(f’e(Pm-TA < R: Yeo» (50,

TAC G, QPaer — KOIDPHUHEHTH CHHAEHHA HeCcVIICH CcnocoGHOCTH Beero
CEYECHHN M OTAEALHOR BETBH, NpHHHMaeMsbie no n. 433 u 4.34; A — nao-
Wafb NONEPEUHOro CEUCHHA YCHICHHBIX BETREH.

4.33. KosdppuuneHnt 4. cienyer npuHHmats 1o t1aba. 75 CHull 11-23-81#
B 33BHCHMOCTH OT YC/JOBHOH NpPHBEAEHHOA THOKOCTH Ay H OTHOCHTEAB-
HOFO IKCUGHTPHCHTETA M, onpelensieMuix No QopMysam:

T ; A noy £Cy

m = efA/l,)a.. (52)

rae A, — ruOKOCTb VCHACHHOrO CTEPXKHA OTHOCHTCABLHO OCH, NepueHiun-
KyaapHoii nAOCKOCTH H3rHOa; «a) — ko3dduuueHT, onpeaeasiemblii  no
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taba. 7 CHull 11-23-81*%;, A, — nnouladb YCWIEHHOIO CEYEHHS PACKOCOB
{ITPH KPecTOBOR CXeme pelieTKH — ABYX PACKOCOR), JCKUNLIX B 1L10CKOCT
H3ruba: de -- PACCTOHHHC OT  OCH  YCHICHHOTO  CCUCHMST,  NCPHeHIHKY-
AAPHOR IAOCKOCTH 1arnbua, N0 ocH Hanboaee CKRATOR BCTRIG ¢ - pdcueT-
HBlH  SKCUEHTPHCHTET npoaovisHod  cuawl ¢, = M/N + k f.. [. — octa-
TOYHLIH cBapoOYibLlit fIPOrub CKBO3HOIO CTCPIKHA, K. -— NpHINIMAemMbii 110
. 4.27; M — n3rnbaouiuii MOMCHT € YUYeTOM CMEILeHHsl UCHTpa TH-
AHECTH YCHJACHHGIO CeueHNA,

4.34. KooH(PHUHEHT Guer CJGAYCT ONMpeAensTh no Taba. 74
CHull 11-23-81" B 33BHCHMOCTH OT VCJIOBHOWR HOKOCTH yCHAEHHOTO
CeUYCHHSE BCTBH Ayer M NPHBEAGHHOTY OTHOCHTEILHOTO 3IKCUCHTPHCHTETA
me", BOIUHCTACMBIX NO GOpMVAaM:

Py = [nn/f-m-t V R;}‘/E; (53)
e Moot
A ! ) (54)

Myt = ittger == ] —— —— + e ner

“ W, Noew '

FAC oy — PACCTOSIHHE MEMAY V3IJNAMH PCWETKH, iy, — PaAHYC HHCPIHK

CCHEHHR YCHICHHOR RCTBH OTUOCHTEAbHO OCH, NEPNeRAHKYASPHON MIOCKOCTH
Haruba.

4.35. BeTBH CKBO3HbIX CTepXHeid caeiyeT NONOAHUTENBHU MPOBEPUTL
Ha YCTOWYMBOCTb KaK BHRUEHTPEHHO CXKAETLIE CTEPXHU CNACWHOrO
CEYEHHA ¢ YUueTOM Ha4yaabHbix W CBapouubix dcdopmaunn [MpogonvHbe
CHAB B BETBAX BHCUEHTPCHHO CAHATOIU CTEPKHA ONPEACASIOTCA NO yKa
saunav . 5.33 CHull 11-23-8]

4.36. PacueT ud  ycTORUMBOLTD  YewieHHbix 630K ABYTaBPOBOro
cevenHs, H3rHGAEMHIX B MJAOCKOCTH CTEHKH, Bbuinoguwsercs no n., 5.15
CHull 11-23-81* ¢ yuetom yxasauuit n. 4.6. Vcroiluusocts 6anku He
TpedyercH NpuBePsHTL NPH BoinosHeru Tpebosannii n 5.16 CHyll 11-23-81

OUEHKA AE®OPMATUBHOCTH YCHJIEHHBIX 3NEMEHTOB

4.37. llepemettteniy (NPoruGL, OTKAOHEHHS OT BEPTHKAIH) YCHACHHBLIX
NCMEUTOR  KOUCTPYKIUIA cheayer onpeaersith B ofuiem caywae no dop-
MVaIC

f=Ff+fo+ V. (55)

FAC [, — HauaabHOe JepeMelleHyC, ONPE RRNABMOE MO JaHHLIM O0BCHe-
AOBaund  aubO  PACHRTOM  AAH  HAFPY3OK. [NeUCTBOBABILUMX B  MOMEHT
YCHICHHR, 110 XADAKTCPHCTHKaM O6pyTTO yYcuausaemoro aaementa, f,

AOMOTHATEILUOC HICHEMEILEHHe (NPOrth) NPH YCHAPHUN 3NeMeHTa ¢ ucnonk
JOBAIICY CRApKI, ohpeneasemoc no g 4210 \f - npupawenue nepeme
WeHus 0T HOPMETWBHLIX Harpy3oK. NPHNOXKEHHHX NOCAE ycunenus, onpe
LensemMoe PAc4HeTOM No X3PaKTEPUCTUKAEM OGpPYTTO YCIWIUHIIOrG 3nemMesTE.

4.38. [lononHuTeNbHble NEPeMELLBHUS OT CB3PKW AONYCKARTCA He yyu-
ThiBaTh:
NpH ypoBHE HauvanbHoro Harpyxeuus P, < 0.3,
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NpH  HECHUMMETPHUHOM OAHOCTUPOHHCM YCWICHHI 3AEMEHTAB CO CTO-
POIhl PACTAHYTBIX BOJOKOK;

MPpH YCHAEHUH HEPaA3Pe3HbIX MHOrONPOAETHLIX 3/eMEHTOB (Hanpumep,
HepaspesHbix 6Ganok) NN60 3MEeMEHTOB paMHKhIX KOHCTPYKUMH, MMelowux
HKECTKHE Y3Nhl CONPAKEHNA C NPAMBIKIIOWKMM FNEMEHTaMHU.

4.39. B cayuae ycuneHusa narubaembix 3nemeHToB (6a/0K) Ha wacTw
HX AJMHHB JHAUCHHA [o MOTYT OLITL YCTOUHEHB M0 (Bopmyae

o= a2 Q21 — 1) Zny, (56)

rac /-~ nponer Gaaxkw, [ - DAWHE  SAEMCHTA  YCHNEHUR, npouue
0603Hauennn — no . 4.21.

4.40. llepemeutenusi | VCHJCHHBIN KOHCTPYKUHW HE QOJKHLI npensT-
CTBOBATh HOPMAJAbLHOW 3KCINYATAUHH, d MPHPAILEHHA RePCMEILEeHHE
Af -— npeBuliaTh 3naueHni, penomenayemsolX nn. 13.1—13.4 CHall 11-23-81*,

OCOBEHHOCTH CTATHYECKOIO PACYETA KOHCTPYKLUHA
fiPH YCHIAEHHH HUX IJNEMEHTOB C NOMOiIUbLIO CBAPKH

4.41. llpn ycuaeHsn 3ICMCNTOB CTATHUCCKH  HCOMPCAENHMBIX  KOH-
CTPYKUHA HCOBXOIHMO YUMTHIBATH BO3IMOMNKHOCTH HEGAATONPHATHOrO nepe-
pacnperesicHus yenaiil B CHCTeMe B NIPOUECCe CBAPKH.

[pusapka 3JeMEHTOB VCILICHHA MO HArpyiKo#i Bbl3siBaeT npupauic-
Hue

HPOL0ALHOR Achopuaniy

A, = 0,04k} A X, (57)
H KPHBHBHH
Aw = 0-04’#/’}-‘”1.‘/4- (58)

Fie 1, W Y, — NapameTpol, ONpefc/isieMbie N0 yKA3auuam 1. 4.21.

4.42. llna yucta BANAHMA NPHPAUEHHWI Aw H Xo HZ HANPHKCHHO-
AepbopMUPOBANHOE COCTOMINE CTATHUECKH HEOMPCIACIHMON CHCTeMH Heol -
AOAHMO 3HATb MOCACAOBETEALHOCTb BbIIOAHCHHA pPa6boT no  npHeBapke
3ICMUHTOB YCHICHHSA WM NPOBEPUTH HECKOJILKO BAPHAHTOB TAKOH [toche-
AUBATCABHOCTH, MPUHAMAR RNA NPOREPKU HeCyw el CriocoBHOCTH HauXYALLH
H3 MOSYHEHHBIX PE3YALTATOB.

4.43. llpn yposue Haua bHOrO Harpvwernst [, << 03 cTarnyeckui
PACHCT WOHCTPYRUUE AOOVCKACTCH BBIIOJMHATL 603 vyeTa nepepacnpee-
JIEHHSE YCHAHE B npunecce CBapky.



5. OCOBEHHOCTH NPOEKTHPOBAHHAA U PACYETA
OTAEJIbHBIX BHOAOB YCHJIEHUS

YCHJIEHHE BANOK JIAMEJIAMH

5.1. [lpn HCOGXOAUMOCTH YBEANUCHHSI MECTHOR NPOYHOCTH K YCTO#-
YHBOCTI CTEHKH PEKOMCHIAYETCRA BLHIONHATL YCHACHHE ¢ NOMOULBLIO JAaMenci

no puc. 6,2, B TOM uucae 1A NOBLIWEHHA AOMNOJHHTENbHO YCTa-
JOCTHON NPOUHOCTH - NO puc. 6, e.

Buicora ceuennn namenedt hy no puc. 6,2 Hasnauaercs B npeacaax
('/4—"/s) he, a TOMUMHE nNamenefi {, — U3 YCAOBHS MPOYHOCTH BepXHEH
30HH CTCHKH OT MecTHOW uarpy3ku. as saamenedi no puc. 6, e Bwicota
h, nphunmaerca 8 npeaenax (Y/y—'/,0)d, rae a — paccrosine MemAay
pelGpaMH  KeCTKOCTH, MHHHMAJbHAS TOJIUWIHHA JaMCACH HA3HIYAeTCH
B COOTBETCTBHM ¢ YyKasanuamu 1. 7.24 CHull 11-23-81* kak aas
neokaMAGHHOro caeca.

5.2. MecTHbIE HANPAKCHHA B CTEHKE, YCHACHHOH JAMEINSIMH TIO CXeMme
piic. 6, 2, 0T LaBACHHA KOleca KpaHa oupeneasiorcsi no ¢opmyae

mF
Oloe, p = . 59
e = [ + 20) (59)
rae i — KO3QOUUHCHT HepPABHOMEPHOCTH A4aBaeiuH KO1eC Kpaua, np-

Humaemuit mo ykazaunam CHull 2.01.07—85; L= 325 Ly /(ta+20) —
YCAOBHAA  ANHHA  PACHpPeACACHHs faBaenus koJdecd; f., [, — TONUIHHA
CTEHKM M AaMCIH, [|; — MOMEHT HHEePUHH peibCa B BePXHEro nodca.

Hanpstakenna ot wmecTHoro Kkpyrsaumero momeHTa M, no BepxHeil

KPOMKC NameaH Oan‘APJIﬂIOT(‘ﬂ nuﬁ e'leJle
Lo+ 2t,)

0, =
o !p‘«p,m.n

’

. {60}

rae 3, =(1 + 2!,1,!tw) ~— KO3PPHUHENT YCHAeHHS, ¢, = | — (| —_ :L) X
=0

,” bt} | ha(le + 2t5)° \

wﬁcmcmmx MOMCIITQB HHCPLHN KPYUCHHA 17§ Peahcd, BEPXHEry Tosca
i YCHJICHHOH MACTH CTEHKM.

Hanpsikenua B CTeHKe 1HOA HIDKHER KPOMKOW Jameaeh onpeaeas-
0Tca o popmyie

Flonc. y Vi-w, (61)

lclw‘w

riae @ = 2h,t,/A; — oTHOCHTEIbHEH NAOW WAL YeuacHust; A, — cymmapuas

IOILAAB TaBpd, BKAOYAlOUIEro BEPXHHA NOUSC, JaMead H YacTb CTCHKH
.« oo YT 1.

DLICOTOR Hal loje = 3,25 }4’/,2"/’;; — YCUDBHAS AMHA: 1 cymMmMa MOMOH-

TOB HUEPIHK PeAbCA H TaBpd.

5.3. TlpoBepka HpouHOCTH CTEHKH, YCHJCHHON JaMeNsiMH N[0 CcXeme
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Ta6auwna 10

«, 2,55 2,15 1.84 1,71 1,61 1.53
N,-10 8 0,3 ‘0,5 0.8 | 1,2 1.4

a, 1.46 1,36 1,26 1,19 1,08 I
N,-10°% 1,6 2 2.5 3 4 5

puc. 6,2, Ha COBMCCTHOC QAEACTBHE KPYTAUICTO MOMCHTa W A4BAEHHH
KONeCca KpaHa MpOH3BOAHTCH no ¢opMyie

n!’m y + ‘Tl’y g Y Ruu/\’n- (62)

Credka ycuaenuoit GankH npoBepseTcs Ha MECTHYIO YCTORUMBOCTbL 10
ykaszanuam CHull [1-23-81%, no ¢ yueTom 3KBUBANEHTHON BbICOTHI

hw‘ FTY -] = l,! (h\.- - hﬂ)- ‘63)

[Tpu stom kospduument yeaosuil pador y. = 0.9.

54. Tlpy  yewaeHHn  noakpanosslx 6aa0K Mo cxeme pHC. 6, e
HEOGX0IHMO OULCHHTL pecypc Na MO BWIIOCJIMBOCTH O1HOCTOPOHHErc CBap-
HOrO WIBA, NPHKPERIAILEro NamMeIb K pebpy KeCcTKOCTH.

Pacuetuntit pecypc N, onpegeaserca no rtaéa. 10 B 3asucumoctu

OT KO3PPUUHCHTY «,
Q1 == Ta max/]’u.an. (64)

rae Re.=33 MIla (338 xr/cm’) — pacueTHoe ConpoTHBAEHHE yCTa-
JOCTH JIAHHOTO CoeTHHEeHNS; Yo, = |:

Toimn = ¥V Tu+ I? (65)
TAe KOMNOHCHTHI HAUPSDKEHIIT ONPEAeASIOTCSH CAeAYIOUIHMH 3aBHCHMOCTAMH:
Mdc

o= 26— fba; (66)

r

Md(h — ¢)’

=21 (,,_ Y (67)

!

B dopuvaax (66), (67) upuuumucicn: M; — MECTHLIA KPYTRUWHI
MOMUCHT, OIIpC easiembiit no gopmyae
M, = Fe + 0,75Q, (h. — ¢). (68)

FRC € — QAKTHYECKHH  KCUCHTPUCHTET  (IIPHHHMICTCA N0 MaTepHataMm
o6cleoBaHHA, HO He Menee |H MM} ¢ — paccTosHie 10 NeHTPa Kpy-
YeHHS YCHJIEHHOFO BepXHero nosca

t, b} 2
rae Iu = —l? + Qh,q t_qd .
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Ta6énuwua 11

g M 1.2 1.5 2
B, 1,05 1.28 1.56
8. 1} .43 .65

Ta6banua 12

a/2r TO,? 04 05 0.6 0,7 0.8 0.9
B 0.059 | 0116 | 0,145 } 0,173 | 0.2 0.226 | 0,252
Y. 0.2 0,38 0,462 | 0,537 | 0,604 | 0,664 | 0,716

uf2r I 1.2 1.4 1.6 1.8 2 3
i ;}; 0,325 | 0,369 | 0,409 | 0.446 | 0479 | 0.598
Ya ;—7:; 0,834 | 0,885 | 0,921 | 0947 | 0964 | 1

B dopmyay (68) mnOICTaBAAETCSH abCOIOTHAS BeAWYKHA PaA3HOCTU

! hat3
he — ¢, rae &, =1 -+ %—’ 2 —é—-’- — CymMMa COSCTBEHHLIX MOMEHTOB WHep-

UMK KPYYSHUS penbca W BEPXHEro NOAC3 C nameSsuimu;

| !JI" 1'{)” .
r=d ‘/0,432 7 (‘1 + vy ) (70)

Bo==P/=1 nan KpPaHOB, HMEOLIMX H3 KoHueBo#H Oanke 2 koaeca:
ANA MHOTOKOMNECHBIX KPAHOB, MPH MHUHHMANLHAM PACCTOAHHH MEKAY Koae-
camy ia Konueso# 6anke MeHbiue 1wara nonepeunnix pebep, BennuyUH3
Bae B, 0pHHuMacTCA B 38BHCHMOCTH OT wara pebep (a), (taba. 11},

Kosppiwient B, OPHHHMaeTCs B 33BMCMMOCTH  OT  OTHOILEHHS
a/2r no Taba. 12,

[TpoBepka npoulocT 1 BBHOCAMBOCTH CTEHKM OAAKI BHIIOAHACTCA
no ykazauuam CHnll 11-23-81" ¢ yyerom uamennawuxcs reoMeTPUHECKUX
X3PAKTEeRUCTHK CeULiluA, NPpW 3ToM HANpsXkeHWe 0, onpepensieTc no
popuryae

Oy = —5—" |"~E—Yu:§. (71)
roe y, — KOsPPHUHOHT, NPUHMMaemblil no Taba. 12
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YCHAEHHE CTEHOK BAJIOK HAKJIOHHbIMH PEBPAMM

5.5. YcHacine CTEHKH OAJKH HAKJOHHBIMIL pebpamu  {(cM. puc. 5)
PEROMCIAYCICA BBIMOMHATL B MTPHONOPHbLIX 30HAX.

Pasmepbl nakaonnoro pebpa (WHMPHHA, TOAULNHA, MOMEHT HHCPLHH)
ROJAAKHN YAOBACTROPATH YC10BHAM:

he = %5(-)'— + 4 oM,
{.>2b, yR,.JE,
.= 4hatl.

MomenT uHepuitll ofnpeacnsieTcA MR PACUETHOrO CeyeHHs, BKIIOMAIO-
ero ceyense pe6pa XeCcTKOCTH M MOJOCH CTeHKH wupuHon 0,65(, Y E/Ry.
¢ Kamaoil cropoHn peGpa. Pacyernas anwuna HaKACHHOro peSpa npHHM-
MaeTcA pPaBHOM JJKNHE AHATOHAAH OTCeKa Gaaxh.

5.6. Ycuausi, BO3HMKAlOUIHE B HaKAOHHWX pebpax, onpeaeanoTcs
no gopMynam:

N, = A, /ay, (72)
rae

Ap = E’; , AQ:+AQ-J sin @ |g2:f 20 (I +p)] (73)

6p EA tgtp[smq) l+12 )+2n(l+n)cos ql-!-m—]. (74)

3aech F=—i. m= L , = A . AQ\, AQ:

As AR’ A,
NONEPCYHBIX CHJ HA rPAHHLAX O1CeKa NPH BO3PACTAHHW HATPY3KH f0Cje
yeureuuss (puc. 20,a w 6); A, /.- naomaxb M MOMEHT HHCPUHHK
MONEPCHHOrO ceucuusi GAAKH 8 OTCEKC, /1 — PACCTONHIE MeXAY UCHTPaMH
TAKECTH NOJOK: A, — maowanb cTeHkl; A, — niouUans ceyeHHsT HAKJAOH-
X peGep  (A.= 2k, npu aAsycTOopoMMHX pe6pax M3 AKHCTA);
n=03 «kosppuunenr INyaccouna.
5.7. lMpupauwlenns yCHIRH B CCUCHNAX B NMPCAEAAX OTCEKA, VCHICHHOro

HAKIOHHBIMH pebpaMH, ONpeaeasioTC ‘BLIPAXKEHUAMIL:

npHpaULeHHs

AM'(2) = AM(2) — Nz cos ¢ — % sin @); (75)
AQ'(2) = AQ(2) — N, cos g (76)
AN = N:sin g, (77)

rae AM(2), A\ Q(2) — NPHPAULCHHA MOMEHTA W NONEPLHHOR CHALI B CRYeHNUH Z
OT Harpy3KH, MPHJOXEHHON MoCae yCHIEHHS, Ge3 yueTa HAKIOHHbIX pesep;
AM’, AQ’ — 10 Xe, npu yuere HaKAOHNBIX pebep.

Hanpsixkenus B cedeHuax O6ajxky 8 npeaenax YCHJAEHHOro OTCekd
ONPenLNHOTCH BRDAKEHHAMMN:

o_a, t ¥ M‘ ,+A. (78)
t=r..+-A7?§. (79)
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LT, g+ Ao
g a L HERNREREER

™ M+ AM

Puc. 20. K pacuery naxaonunux peep
g, 6 - - cxembt COUTBRICTBEHHU IO YUHACHHS W OCAE YUHAUHAH H YBCAUHEHUS Harpylox

rae [, S, A — reoMCTpHYECKIte  XapaKTepuCTNKM  yCAnenHo# Ganku:
Gy ¥ T, - HaYaAbHbLI® HOPM&AbLHbLIE W KacaTefbHble HANpAXeHus or
Harpy3oKk. NPUNOKEHHbIX 10 YCUREHUSH.

5.8. [lpoBepkd npouHOCTH CeHeHuN OGUAKH, VCHACHHUH HAKNOHHBIMU
peopamu, BLINOJHACTCH no QopMynam:

Tinax g V‘Rwi Tinan < ?(Rsn; (80)
Tap == ’/;;T“I" 31'3 g 1,15"‘", Rgm

HPH  3TOM TIPUBEREHRLIE HANPAKCHHA Oy, BLIYUCARIOTCA AR TOUEK,
PACNOIOKEHHLX HE YPOBHE NOACHBLIX LBOR.

MecTHas  yCTOMUMBOCTB  CTCHKH,  YCHICHHOA  HAKJONHLIM - peGpom
BAOAL CXHATOH AM4rOHANM OTCEKd, NPOBEPRETCH no VKU3dHHAM
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CHull 11-23 81*%, Ho npu 3TOM KPUTUYECKOE HATMPSXKEHUP CABUra oOnpe-
nensieTca na gopmyne
a E¥

Tee = 30707 (1 = p)) (8h

PekomeHnyeTcR YCTAHOBKA HAKNOHHHX pefep BAOAbL CXaTo# aMaro-
Haln otceka. OHM NPUBEPHIOTCY Ha YCTOHUKBOCTL N0 Gupmyde

l,2N;/(pApeﬁ -<, Y“Ry- (82)

rae Apee — NAOWLERL CC pe6pa W npuMbikaome#f K HeMy u4acTH
crenxd unpunod 0,650,V E/Ry,: ¢ -— Ko3b(pHUHEHT NPOAONLHOTO U3ThGa,
34BHCAIUMA OT THOKOCTH pebep M3 MAOCKOCTH CTeHKH.

CyujecTBylOUiHe BEPTHKANbHRE pefpa TakkKe (POBCPSIOTCS HA MpPOM-
HOCTL W YCTOMMHBOCTL MO ycuauio N, , = 1,2Ngcos .

H3MEHEHHE CNNOCOBA KPENNAERHA NOAKPAHOBOIO PEJLCA

5.9. Tlpu  ycuiaeHnd HOAKPAHOBWX  KOHCTPYKUHH  PCKOMCHIYeTCH
OUEHUTH PACHETHYI0 AONTDBEUHOCTH (pecype) B COOTBETCTBHM € yKa3a-
HHAMH npHa. 5 W B TEX CAayyasx, KOraa OCTaToyHuih pecypce
KOHCTPYKUHH HEAOCTATOHEH, OAHOBPEMEHRO C YCHICHHEM KOHCTPYKUHH
nenecoo0pasno  HIMEHHTL CROCOD  KPCILICHHS] NOAKP4HOBOrO  peanca,
MPAMCHHB TAHI€HUHAJAbHHIC HAK HHU3KOMUAYJIbHBLIE YNpYrHe npoKaanKy
(puc. 21, a u 6).

5.10. Tlpi Kpennenild NOAKPIAHUBOTO PedbCd € HCNOAb3UBIHHEM
TAHTeHUHAJBHOR NPOK.1aaKy (M. pHe. 21, g} K 3HANCHHIO MECTHOTO KPyTH-
uterocss MoMenta M, BBOANTCA HOHMKAIOUIHE KO3Q@HILICHT Py, BLIMHCANA-
emuill no dopmyae
— Fri4+ My

Mup+ F(ri +r2— ht)

rac F - HOPMATHBHOE BEPTHKAJABHOE AABACHHE HA KATOK. 7y — paauyc
HOREPVHOCTH KaUCHHA FONOBKYM PeAbCa: ry — PAANYC OCHOBAHKA HOIKIARKH;

Yiu (83)

h, —- 06man BoICOTA pewnca ¢ NOARAGAKOH;, My, — KPpyTSLHA MOMEHT
UT VOPYTOIO CHAHHHIHOIO NUBOPOTI PCALL I
M\ug. = anb:zEpk-m/(Bt'l)- {84)

FA€ Gu, b, I, — LAKHA, BIHPHHA B TOAUMHA JMOPTHIATOPA 10 NPHKHMHOM
naapxon; Ep -— MOAYAL YNPYroCTH aMOpTH3ATOPa AJA TPaHCHOPTEPHOM
acutet (K, = 0,3 . 10°..0,5 - 10° MIla); ko — Ko3pduunert ocaabresus
AMOPTH3ATOPA OTBCPCTHAMMH,

[Ipu Boiyncaesun M, no popmyae (147) CHuIT 11-23-81% skcuentpu-
CHTET € CAenyeT NPpUHHMAETE 5 Mm.

5.11. HuskomonynbHuic NPOKTAAKH BUOGHPATCH B 34BHCHMOCTH OT
PACUCTHOFO NABICHHSA Kuseca Kpada no Taba. 13. PesunoBne cmecn ans
HX HM3FOTOBJCHHH (IPUHMMAIOTCS  MAPOK KP408 u KP432 n©a ocHose
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Tabanua

13

Buicora ¥opyras aapakrepicrHka k, (kH/em®) npn teepgoctn peanuw Ha
Pacue-noe caon no I'OCT 263—75°7
AaBileHNE ., UL fi
KOJeca hpata, Cxema ﬁ paAnYe
kH puipsin r,
b Ha-70 Ha-75 Ha-80 Ha-85 Ha-90
a+ 10 fﬁ}
200—250 e "T h=4 7 7.5 9 10 11,5
| o
: z " ant % ,4' .-:i_|
; 2 — h==6 4,5 53 b 6.5 7.9
8+10 1§ L
300-—-400 f h=6, r=1I 3 33 3.7 4,1 4,7
=8, r=2 1,7 2 2,3 2,5 2,7
500-— 700 = s+ 00 W, h=5, r=2 2 2,3 2.7 3 3.3
|
[l
20 r ]
— .




TaGauwwa 14
. anvraﬂ "ﬂ;::;?l?' Kospduuienr a, NP KPAHOBOM peabce
aKTepUCTHKA Gaaxn .
o KH/cm! a. mwm KP70 K P80 KPtoo KP120 KP140
! 2 3 4 5 ;] 7
1000 0,06 0,05 0.04
1.5 1500 — - 0,14 0.12 0,1
2000 0,24 0,2 0,17
1000 0,08 0.06 0,05
2 1500 - — 0,18 0,15 0,13
2000 0.3 0.25 0,22
1000 0,1 0,08 0,06
2.5 1500 - — 0,22 0,18 0,15
2000 0,34 0.3 0.26
1000 0,19 0.16 0.12 0,09 0,07
3 1500 0.36 0,32 0,25 0,21 0,18
2000 0.51 0.46 0,39 0,34 0.3
1000 0,22 0,18 0.13 0,1 0,08
3.5 1500 0.4 0,35 0.28 0,24 0,2
2000 0.55 0,5 0,42 0,37 0,33
1000 0,24 0,2 0,15 0,12 0.1
4 1500 0.43 0.38 0,31 0.26 0,23
2000 0,58 0,53 0.46 0.4 0,36
1000 0,26 0,22 0,17 0,13 0,11
4,5 1500 0,46 0,41 0,34 0.29 0.25
2000 0.61 0,56 0,49 0.43 0,39
1000 0,28 0,24 0.18 0,14 0,12
5 1500 0,49 0,44 0,36 0,31 0,27
2000 0.64 0,59 0,51 0,46 0,41
1000 0.3 0.26 0,2 0,16 0.13
5.9 1500 0.51 0.46 0.38 0,33 0,20
2000 (.66 0.61 0,54 0,48 0.44
1000 0,32 0,27 0,21 0,17 0.14
) 1500 0.54 0.48 0.4 0,35 0.3
2000 0,68 0,63 00,56 0,58 0,46
1000 0,34 0,29 0,22 0.18 0.15
6,5 1500 0,56 0,5 042 0,37 0.32
2000 0,7 0,65 0,58 0,52 0,48
1000) 0,36 0,31 0.24 0,19 0,16
7 1500 0.57 0.52 0.44 0,38 0,34
2000 0.71 0,66 0.6 0,04 0.5
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fIpodoamenue Taba. 14

Vapyran Nanna Koyhgrunent a, npr kpanapovw peasce
xapaxtepuctuxa | HANCAH

o kH/cut [ GaaKn KP70 KP8o KP100 KP120 KP140

! 2 3 4 5 ] 7
1000 0,37 0.32 0.25 0.2 0,17
7.5 1500 0.59 0.54 0,46 04 0,35
2000 0,72 0,68 0,61 0,56 0,51
1000 0,42 0,36 0,29 0.23 0.19

9 1500 0,63 0,58 0,5 0,45 0,4
2000 0,76 0,72 0.65 0,6 0,56

1000 0.44 0.39 0,31 0,25 0.21
10 1500 0.66 0,61 0.53 0.47 0,42
2000 0,78 0,74 0,69 0,63 0.58
1000 0,48 0,42 0.34 0,28 0,24
11,5 1500 0.69 0.64 0.56 0,51 0,46
2000 0.8 0,76 0,71 0,66 0,62

Mpumevanns: 1. Aaa npoMexyrounsX 3nauennfi k, o aaunn
napean Kosgbuulent onpelteasietress  untepnoasnued. 2. Munumanbuoe
3HaueHue R, s peabcor: KP 70, KP 80 — &, = 3, KP 100, KP 120,
KP 140 — k&, = 1.5

HATYPaNbHOrO Kayuykd Wiy mapok 9831 u 3825 Ha ocHOBe CHHTeTH-
yeckoro (GyTanuen-untpuasioro kayuyka) CKH-26 v CIKH-40.

Mpy Henonb3oBaHiK HU3KOMOAYAbHHIX NPOKAZNOK MeCTHOEe HampsKe-
HHE CXKATHA B CTeHKe GaNKH Guc. , BHIYHCARETCA No dopMyne

F 1 bku
Clge, y = Vg—', ET. (85)

rae & — wupuna nogowsm pennca; Ef, — secTKocTe peabca Ha HarnG:
k., — VIPYras XapakTepHCTHKA Pe3HHOMETANIHMECRON NMPOKAAAKH, onpeae-
NIAEMAN B 3aBHCHMOCTH OT KOHCTPYKUHH. MPOKIAIKH H  TBEPAOCTH
peannnt Ha no nawnwim taba 13,

MecTiote nanpsxernsa OT n3ruba oy, onpeacaswTcR no n. 13.34
CHull [1-23-81% ¢ ymHoXCHHEeM HAa KO3pdHUHCNT &y, ONpPENCAACMbIA
no Tafa. 14, B 3aBHCHMOCTH  OT THMA KpauoROro peanca, YAPVroA
XapakTePHCTIKIE Ry, H PAcCTOANHS MCOKAY NONEpPCdanbiMH pebpaMu XKecT-
KOCTIL.

YMEHbLIUEHHE PACHETHOA NJIHHBI C)KATHIX IJAEMEHTOB

5.12. 1lpn  swammeasnuy  ruGROCTRX (A = 61)) cxkaThix  CTEPXKHEH
HanGoNLe DPAUHOHBALHBIM CHAOCOGUM YCWICHHS SRJASETCH YMECHDBINEHHC HX
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PH. 22. YcHAGURE CIATOTO ICMENTE NYTEM YMCHMUCHNR PACUETHORA AaKN

pacueTHO# ANHHBI NYTEM YCTAaHOBKH NONONHHTENBHLIX CTepXHeH, packpen-
JAIOWHX YCHINBaeMbIH 3eMeHT (pHc. 22},

5.13. laa ofecneuenHs HecMellaeMOCTH JONOJHHTENbLHHX Y3/10B Ha
packpennsemom 3anemcHTe (Touka K Ha pue. 22) saement ycuaeHus
A0JKEH HMEeTh AOCTATOYHYIO KECTKOCTb, AAA Yero J0CTATOYHO BLINOAHHTD
YCIOBHSA

lﬁxm/E]} 50(“ (8())

rae lmn — MeHbWAA W3 BeAHUHH [| ¥ [2; /| — MOMEHT HHepuuH packpen-
JISIEMOTO CTEPIXKHA; ¢ — MOAATAHBOCTb CHCTEMbI, PA3BH3bLIBAIOLIEH CTEPKEHD,
paBHan ee nepeMeUleHHIO OT AEHCTBHAL  eAHMHUHOH cuanl P =,
HanpaBaeHHOH NEPNEeHAHKYNSDHO PACKPENNAEMOMY AEMEHTY,

Has cxemp (cm. pHe. 22) MOLATAHBOCTb € onpeaensercs opMy.Ioil
c=1,JEA, sin® u;, (87)
rae A, v [, — nioutafb M ARHEE PACKPENJISIOIETO CTEPMKHA.

Ceucrie nOAJEPKHBAOWCIO CTEPKHR H NPHUKPENJeHHs] NOMXKHBE GLiTh
ipoBepelN Ha feficTBHe cHA N, paBHOll YyCAOBHOH MonepedROH cune
Qf. = 0,02N,, rae N, — ycuane B NOALCPKHBACMOM CTepKHE (cM. pHC. 22).

5.14. Ecau packpenasiemblil CTepXXeHb HMEA HCKPHBJAEHHE CO CTPEJKOR
[+, TO NpoBepka Hecywie#h cNOCOGHOCTH H ero yuacTkoB /; u lo BHNOIHRAETCSH
€ yuetoM CTPeJdOK f[or) W fore. B cayuae ) = [» MOMHO OPHHATHL
fml = fnr2 = io/4-
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6. YCHJNEHHE COEAUHEHHA U NPUCOENUHEHHE
3JNNEMEHTOB YCHJIEHHUA

CBAPHBIE COEAMHEHHWA

6.1. Ycuaenne CBAPHBIX COSAHICHHE OCYULCCTBARETCH NYTEM yBeaHue-
HHA AJIHHBL WIH TOJIIHHLL CBaPHLIX WBOB. YCHIEHHE LIBOB NYTEM yBeH-
YEHHA HX AJHHL IIPCUIOUTHTENLHEE, TAK KaK KOPOTKHE WBbL CROCOGCTBYIOT
KOHUEHTPAUNK HANPAKCHHA,

Jdania 0 ToOAIMHHG YCHAHBIEMBIX LIBOB, 4 TAKXKE TOAWMHA HANAABIACH-
HOrO CJIOS HE YCIJIHBACMbBIC WBLI ONPEAENHETCA PA3HOCTLIO PACHETHOrO
YCHAHA B CBAPHOM COCAHHCHHH OT PACYETHOH HATPY3KM, ACHCTBYIOULCH
NnoC/ae YCHACHHS, W PACHETHOH HECYWCH CnocOOHOCTLIO CYULEeCTBYIOLLEro
coeanncuun. [1pu onpeaesennn pacueTHOro yCHJius, NPUXOAALLEIOCS Ha LIOB,
CACAYeT YUYHTHLIBATL CMECLLEHHC €ro  OTHOCHTENBHO UEHTPA  TSHKCCTH
CeYeHUn eMenTa.

Ycuneune coeancHnil DACMEHTOB NMYTEM YBCAHYEHHA AANHBL CBapHLIX
WBOB MOMCT BbiNOJHATLCA Kak € BBEACHMCM JAONOJHUTENbLHBIX HETaICH,
TaK W 6e3 Hero, nocaeanuit cnocol caelyer NPHMEHATb BO BCEX CAYUARX,
KOTld €CTh MECTO AAM HAJOXKEHHS HOBbIX LIBOB.

a5 KoMOGUHHPOBAHHBIX CBAPHbBIX COCAHHCHHIH, PACTANYTHIX 3JIEMCHTOB,
B COCTAB KOTOPHIX BXOANAT J000BbC H (iaHrosuie wBbt (pHc. 23), oThouie-
HHe obuleil pacyeTHOH njowiadv (GNAHTOBHX WBOB B YCHICIHOM COCIHHE-
HHM K pacyeTHOH naoutagn J060BbIX WBOB HE 104AKHO ObiTb Goabuwe 4,5

6.2. YcHaenune cBapHHX COAHHEHHH NYTEeM YBEAHUCHHR TONLLHHL LIBOB
HAHNABKOH HOBLIX CJI0EB  PEKOMCHAYETCR [NPHMEHATh MIPH  OTCYTCTBHH
MECTd AR HAJOKeNHs HOBhXx wsus. B cayuse neo6xoanmocrn oaHospe-
MEHHOTO YCHJCHHS TYTEM YBCJIHYEHHH AJHHbL M TOJULHHBL  CBAPIbIX
WBOB HAYHNATDL CACAYCT ¢ NeCpBOro.

6.3. Ilpn  ICBO3MOXHOCTH YCHJICHHH IMBOB [IYTEM YBEJNHUEHHRA HX
ANHHLL HAKH TOAULKHBE QONYCKEeTCA TPUMEHATL 'LONOJHHTENbHBIC AeTand
(cm. puc. 8). JlonoauurenbHble HacoOHKH NPHBAPHBAIT CTLIKOBLIMH CRAp-
HLIMH  WBAMHK K OCHOBHLIM TPHCOCAHHAECMLIM  3J1EMCHTAM, 3TH  WIBbI
AOHKHE obecneunTs nepeiavy To# AOIH YCHIHS, KOTOPas BOCTIPHHHMAETCH
PACMOAUKEHHLIMH HA HHX AONOAHHTCAbHLIMH 1LIBAMH

6.4. B ycHauBaeMbiX NOA HATPYIKOR KOHCTPYKUHAX CAEAYeT H36eraThb
HAJOKEHWA  UIBOB, PAacnoONOXKeUbX NONEper  ACHCTBYIOWHX  YCHAHI,
B cayuae HeBO3MOXHOCTH BHIBOJAHEHHH 3TOro TpeGuUBAHHA HEOGXOAHMO
pa3paboTaTh cneuHajbHble TEXHOJIOTHYECKHe Mepsl, ofecrneuuBaloiiie
6C30NacBYI0 CBAPKY TAaKHX iLBOB.

6.5. Ycunenue CBAPHBIX COBAHHCHHI NYTEM YBeIHUEHHS AJHHB CBAPHbLIX
UIBOB  (KPOMC [IOHEPCUHBIX)  MOXET BBINOANATLCH MNOA  HATPY3KAMM,
NpH  KOTOPbIx HAMPHACHHA B CYLLECTBYIOUIHX WIBAX HE NPEBLILAIT
HX PACHEeTHOI'G COMPOTHBNEHHS, H B METaNJe COCAHHAEMbIN KOHCTPYKIHH
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' / Puc. 23. Yceuaenne CcaaPHOro COCAHHEHHA
e .\ g AOBEPKOR N0BOBLX WBOB
I — Qaanrospe weM, 2 — JOBGORKIE WAL

FRTI AL,
TXTXIVRL.

ey - - —Fd

3nauyenift P, npuBeaentnix 8 pasx. 3. [lpounocTs cBAapHBIX COGAHHEHHH
NOBLIUBACTCA NPH 3TUM NPONOPUHOHANLHO YBEAHUEHHIO HAOULAAK CEULHUR
UIBOB.

YBeanuupath L 1HHY paGOuHX UIBOB B CBAPHBIX COCAHHEHMAX CjaepyeT
3ACKTPOAAMH aHamerpoM He Gojee 4 MM 1Ha CBAPOYHOM TOKC, HE NPeBbI-
mawomwem 220 A, co ckopocTbio, ofecneyusaiotleit 34 OAMH NPOXOA  MIOB
TOMUHKOA  (KateTom) ue Goaee 4 wmm. B cayyae Heob6xoaumocTH
BLIOAHEHHA UIBOB TodiHHORA (KareTom) G6Gojnee 4 MM HX HANNaBARIOT
AOTOJIHHTEALHBIMH CNOSAIMH 110 2 MM 40 TpebyeMoit TOMLHHAL,

Tun 3A€KTPOAa AAR CBAPKH PEKOMCHAYETCR MPUMEHATL no Taba. 55
CHull 11-23-81*. Cpapky KaxXa0ro ROCJICAYOIETO 0IBA Pa3peuIacTcH
NPOH3BOAHTL TOMLKO MOCAEe MOJHOTO OXAAXKACHHR PUHCE BHINONHCHHOrO
wea 30 Temneparypul, He npepuitnanuieit 100 °C. Crapky cnokoitHo# n nony-
CNOKOIIDIA CTaAH MPOH3IBOAAT NPH TCMNEPATYPE OKPYXKAIOULEro BO3AYXa
e ke muye 15°C — aas roawnn 1o 30 MM H He Gonee 0 °C — ansa
ToauKHH cB. 30 mm. Cpapka Kunauledl cTaan TPOMIBOAHTCA NPH TeMne-
patype Goaee 5 °C.

6.6. Ycunenne WIROB HANAABKOH ACNOAHMTEALHBLIX CIUCB € UEABIO
VBETHYEHHA WX TOJULMN JAONYCKACTCA BHIMOAHATL MOA Harpy3koil, npH
KOTOPOH AEHCTBYIOILEE VCHINE HA LIOB HE NPeBuiiiaeT HepaBeHcTBa

N << RupvurveBiky (I — D),

rae Ru — pacyeTHOE CONPOTHBIEHHE YCHAHBAEMOTO IBA CPeay no Mme-
TARAY WBa; Yo — K03QPrunenT ycrosua paboThl B3, paBHbBii eannHue
BO BCeX CAyMaAX, KPOMC KOHCTPVKUIH, BO3IBOAHMBLIX B KJAHMATHUYECKHX
pafionax i, Iy, Ily u I3, ans KoTopuix yuy = 0.85 ann meranna wea ¢ Hop-
MaTHBHBLIM CONPOTHBJCHHEM Ry, = 410 MIla (4200 xrc/cm?); v — ko3dh-
¢Guunent ycnosua pabotn; By — ko3bOHIKEHT, npHHHVAaEMbIl NpH CBapKe
3JIEMEHTOB H3 CTaAHK: ¢ Npcaeiom Tekyueetn 10 580 MIla (5900 &rc/cm?) —
no Ttabn. 34 CHull 11-23-81*, cs. 580 Mlla — uHezasicHMO OT BHAA
CBapKH, NOJOXKEHHSR WBa M jJHamerpa cBapouHo# nposonokd Py =0,7;
kj — KaTeT yraoBOro Ba A0 yCHAEHMs: [, — AJHHA YCHAHBAEMOTO ILIBA;
D — pnuna yyacTka 1IBa, HE YHACTBYIOUIEr0O B MOMEHT YCHJAEHHA B pe-
AyAbTATe Nepexofa MeTanNa Wea B NAACTHYECKOE COCTOAHHE:

D = 0,15m*A,1.,/13,

rae m — ROYPPULAEHT, YURTHBAOUIRA CBA3L MEOXAY TOAILIIOA cBaphBae-
MOIt feTann N yBeIHHCHHEM KaTeTd YCUAHBAOULEero. 1IBa, NPHHHUMAEMbIH
no Ta6a. 15. A; — naowaasb noNEpeyHOTro CeYeHHs  HANIABJASICMOro
cnon utea, oM’y [, — cBapounmit Tok, A (taba 16); fy — TOMWHKNA
CRADURAEMOrn Meranna (a1 peweTHaThix KOHCTPYKUMA  TusilHHd ¢a-
COHKH), CM

74



TaGanuna 15

Harmau.nu-;lun L0, Kos®hdieient moaps To.0UHC MeMerTH, MM
b X 12 16 20
6 -8 | 1.08 1.24 1,5
7--8 | 1.06 1.19 1.4
8—10 | 1,04 . {,33

TaGauwua 16

PeroMesiyemuil caapounuii Tox, A,
Mtasmerp sackTpota, NPR (0I0MERIE CRAPKY
uM
NHACHeM BCPTHRANBHOM HOTOAQUHOM
4 160—200 120—160 110— 150
5 200--250 — —

Ilnuna yyactka wsa D ans HanGoNee YacTO BCTPeUAIOLIMXCA CAYYACB
MOXer GulTe onpeaeaena no tpaguky (pHC. 24) B 3aBHCHMOCTH  OT
CYMMapHOH TOJULHHBI CBAPDHBAEMOTO MCT4ANA O M TOAULMHB YCHAHBACMOTrO
wea k. Jlas  peuieTusaTLIX KOMCTPYKUHMA 33 TOAULHHY CBAPHBACMOTO
MeTaNId NPHHUMACTCA CYMMAPHAR TOAUIHHA (DACOHKH H TOJAUIHHA MOJKH
anemMeHTa (yroaxka, uipeascpa B T. a.).

6.7. Tlpu paspaboTke TEXHOJOrHH YCHJIEHHS CBaDHHX COCIMHCHMIL
pPeKOMeHAYeTCH coGaI01aTh CACAYIOUIHE YCAOBHS:

NpH HanaaBKe AONOAHHTCAbHBIX C10€B HEOOXOAHMO BHOCHTH BO3MOMXHO
MCHbilI€E€ KOJTHYECTBO Teil1a B JeTalH KOHCTPYKUHH;

HaMN4BKY YCHIWBAEMOTO CN0S CASAYET HAYHHATD B MeCTdaX Ae¢eKTOB
YCHAHBACMOro 1MBa (NOAPe3bl, HaNAasbl, KPATEpH H AP.), €CAH OHH
HMEIOTCH, B NOPOTHBHOM caydae ¢ aw06oro yaoSHOro CBapllHdKy MecTa;

paGoTEl N0 YCHJIEHNHK) CBAPHBIX IMBOB AOJKHBL BbLIHIOAHATL BHICOKO-
KBAIHQHUKPOBUHHBIE CBAPLLKMKK (He Mmcliee 5-T0 paspsaa).

[ocae HanOXKeHHs ycHAHBAEMOTO MB@ C OAHOTO KOHIA N0 Nepy
01HOTO W3 NAPHBLIX YIrOJAKOB CJIEAYET NEPEATH K YCHJICHHIO 111Ba BTOPOro
MapHoro yroaka ¢ o6paTHOH CTOPOHB TOH XK€ (iaCOMKH WAH ¢ MpPOTHBO-
NOAVKIOro KOHua 3saementa. [loche Haaokenusa Bcex IBOB N0 nepy
YrOAKoB CACAYCT NCPEXOAHTh K HANOKPHHIO WBOB NO OGYUIKY YroJKOB
B TOH XKe NOCNeI0BATENLHOCTH.

6.8. [Iaf CHHKCHHA ONACHOCTH XPVITKOrO Pa3pyLIEHHs] CBAPHBIX COCIH-
HERHH NPH MOHKKEHUbIX TeMNEPATYPaX HOBHIC CBAPHLIC IIBL HA KOHCTPYK-
HHAX CACAYCT PACNoAaratbh NO BO3MOMXKHOCTH B HAHMEHEE HANDAMCHHBIX
CCHEHHSIX, KAK MOMHO HAJAbIUe OT MECT H3IMEHEHHS CCYCHHSA, BHLIPE30B,
pe6ep. Cneayer W36eraTh CKYUEHHOCTH CBAPHBIX WIBOB, NEPECed4EeHHM HX
NOA OCTPHIM YIVIOM, d. TakKxe OAH3KOro pacllofioKeHhs RapangenbHbiX
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CTHIKOBBIX W VIJOBLIX WIBOB, ANA  3¥TOTO  CNERYET PYKOBOACTBOBATLCH
HCKOTOPMMH TpeboBaHusiMu {(pHc. 25):

PacCTOAHHE MEXKAY ABYMA NAPATINEIbHLIMH CTHIKOBLIMH (IBAMH AOJXKHO
G6bith  He  menee 200 MM, a4 MeXAy M3PANACIALHBMH  CTHIKOBbIMH
H YyTIOBLIMH WWBAMH HE MCHee 75 MM,

Yron MeXiay ABYMA CTHIKOBLIMM [IBAMH JO/KCH GbiTb He Mmenee 60°;

PACCTOAHHE MEXAY HOBLIMH CTHIKOBHIMH [UBAMH H CYILCCTBYIOIULIHMH
KPEeNJIEHHAMH 3EMEHTOB (pehpa, ¢GAaCOHKH, CTHIKOBHIC HAKAAAKH H LIBbI)
ROKHB 6bITL He Menee 00 mm;

B OCTANbHbLIX CAVHAAX PACCTOAHHE MEXIY WIBAMH AOMKHO OHTL He M-
Hee 450, rpe ! - TOJUMHA  JAEMEHTA, K KOTOPOMY MpHBAPHBACTCA
HOB4R AeTanb;

MPH CBAPKE CTHIKOB HHXHCTO 1M0ACA 0aJ0K B MECTaX NepeceyeHHs
3THX [WBOB €O CTEHKOH HCOOXOAHMO NPEAYCMATPHBATH BLIPE3 B CTEHKC,
00CCNeYHBAIOLLHIt KAYECTBCHHOE BhINOJHCHHE UIBY;

B MECTax repeceyeHHR CBapHLIX IUBOB CJAEAYeT BLINOJHATL OTBEPCTHS
anamerpom 20 Mmm.

TontuvHa CBAPHLIX WBOB AOMKHA GbITh MUHHUMANLUOH, UPELNOUTEHHE
cleflyeT OTA@BaTh TOHKHM H AJHHHLIM LIBAM.

Lem caeayer pacnondarats CHMMCTPHUHO OTHOCHT@NBHO FNABHBIX OCEH
C MHHUMAAbHLIM YAAJEHHEM OT UCHTPA THAKECTH KOHCTPYKItWM.

[Mpn BuinoHEeHHH YyCcHIeHMA N0 pekomenaauusm Tabéa. 11 npun. 4,
no moaudukauusm bla, EI6, Bls, b2a, Bb3a, b36, Bb3s, Illa, 2a,
IN3a w [4a BHIKPYXKKA chaeayeT BbINUAHATL TaKWM 0GpasoMm, 4To6n Ha
pabounit 1eMEHT OHH BLIXOAWAHK NO KACATENbHONH, A5 4ero PEKOMEHAYeTCR
3a4MINATb HAYaN0 BHIKPYXKKH 3an0/1HUO € AAOCKOCTbIO pabouecro 3je-
menta. B moandnkauusx ycunenun bls n B3B npusapusacmuie nucroebe
AeTa/H C BHIKPYXKAMH AOJKHB OWThb OLHHAKOBOH ToMWHHB € (dacoHKoH
H MMETh DPa3fe/Ky KPOMOK C Uedblo H30exaHusi Henpopapa 8 BEPWIHHAX
aeraae.

AKJIENOYHLIE H BOJITOBLIE COEAMHREHHUSA

6.9. Ycuaeuue 3akJAEGNOYHLIX COCLHHCHIIA NOCTAHOBKOH AONONHHTEb-
HBIX HOBBIX HAH 3aMCHOR CYNIECTBYIONIHX OCAabNenHbiX 3aKNEHOK CBst-
3aHO ¢ TPYAOEMKHMH, MAAONPOH3IBOAHTCALHbIMK  pabuTamu, 1103TOMY
3aKJeNOMHBIE COEAHHEHHA PCKOMEHLAYETCH YCHJHBATHL BHICOKONPOUHBIMH
6oatamn o TOCT 22356—77% u 60aTaMu  Kaacca TO4YHOCTH A 1o
IrOCT 7805 - 70*.

6.10. YCHACHKRE 3aKACHOMHLIX H GONTOBBIX COCAHHCHHE ¢ NOMOILBIO
CBAPKH HE PCKOMCHAYETCA H3-3a pa3HhiX XKEeCTKOCTHLIX XAapAKTEPHUCTHK

3THX COEAHHEHWH. OHO MOXKeT NPHMEHATLCA, KaK MCKIIOUeHHe, B TeX
CAyuanX, KOrfa CBapHue WBH yCHACHHH OYAYT pacCuHTatlibl HA BOCMPHATHE
BCEH HAarpyskh B ysne (6e3 ywera paboTh 3akacnok, 00ATOB).
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Boicokonpoutsie GOATH CAEAYeT MAPHMEHSTL B COOTBETCTBHH  CO
CHull 11-23-81*,

6.11. ITpn paGote GONTOBLIX H 34KACNOHHBLIX COCAHHCHHHA HU 3N3KO-
AEPCMEHHYID HATPY3KY YCTAJAOCTHLIC Pa3pywWeHHs coeanuHeHHii  O6bIYHO
MPOHCXOAAT 110 KPpaWHHM OTBEPCTHSAM, B KUTOPbIX KOHUCHTPAUNS Hanps-
HEHHI yeyryGaiHeres Tem, 4TO KpaHHue GoaThl (34KJEHKH) HArpyMenul
Goabiue, qem cpeande. Hanbonce paunoHanbHuiM cnocoGoM 110OBbHLEHHA
YCTaM0CTHOH APOYHOCTH Kaenaswx (60ATOBLIX} coepuHeHull SIBAAETCA 3a-
MEHA KPARHMX 3aKAenoK (60JTOB) BHICOKONPOUHBIMH GOJATAMH, [IPH 3TOM
3HAUHTEAbHAA YacTb YCHJIHA B COEAHHCHHH BOCHPHHHMAEGTCH BhICOKO-
NPOUHBIMH BOATAMH, & OCTABLIMECA 3EKACIKH, 0CO0eHHO OnuxkKafluue K
BLICOKONPOuHBIM GONTAM, 3HAUHTEABHO pasTpyXaloTesi. [TpH 3ToM NpoHCXO-
AHT CHHACHHC KOHNCHTPAUNH HANPRKECHHH OKOAO OTBLPCTHH, 3ANOMHEHHLIX
BLICOKOMPOUHLIMK GONTAMH,

6.12. Tlpumenenne BLICOKOMPOUHHX 60ATOB B Yy3Jax ¢ nepeaayei
Ha 00T OAHOBPUMENHO €O CABHIaiOtINMH  OTPLIBAIOILHX YCHAHWI, XaK
NpasH/o, HE HONYCKACTCH.

6.13. Kom6GuunpoBaitibie CUEAHHECIHA PA3HOA IKECTKOCTH, HanpiMmep,
3akaenousibie uan 60ATOBRE HA OGLIYHHX BOATAX COBMCCTHO CO CBAaPHBIMH
OPHMCHATL HE peKoMeHaYyeTcH.

6.14. He pexomeHniyeTcst NpUMEeHATh BHCOKONpouhibie GOJATH B arpec-
CHBHLIX Cpeflax (CHJLIONH W CpeiHeR arpecCHBHOCTH).

NPHCOENHHEHHE AETAJIER YCHJIEHHS

6.15. TlpucoensHenue geraneil YCHNEHHA K yCHMAMBAEMOH KOHCTPYKUMH
PCROMEHAYETCH, KaK (PABUAO, BBUIIHATL C NOMOWLLIO MEXAHW3MPOBAKHO#H
CBAPKH B YIACKHC/IOM Fa3C HAH PYYHOH — INTYYHBIMH SJCKTPOAIMH.

6.16. Pacnojoxenie Hopeiy CBAPHBIX LUBOB, 8 TakXe B3auMHoue pac-
OADKEHUE LWBOB, NPHCOCAHUSIOULHX AeTAJH YCHIACHHS, H CYBLOCTBYKUIHX
IBOB JIOJIKHO yAOBNeTBOPATL TpeboBanuam 1. 6.8 nacroswero TlocoGusn.

6.17. B CTLIKOBLIX COBAMHCHHAX JIHCTOB PA3HOH TOJMIMHHL, €CAH pa3-
HHUE MOXKILY TOJAULMHAMHM CTHIKYeMbiX 31eMmentoB Goace | MM, a yertyn
Goaee '/, TOMUHHL AHCTA, CAeayeT NPCLYCMATPHBATL H¥ CAMOM TOACTOM
JUCTE  YOTPOHCTBO NEPEXOMAIIOro CKOLA ¢ YKI0IOM He wmeuee uem 1:5.

6.18. Ipn neoGxoauMOCTH youstenus KOHCTpyKUnh rpynnst 1 no ra6a. 50
CHulT 11-23-81* ¢ nOMOULLIO HBKALUILIA JTHCTOB peKUMEHAYETCR ofiecrne-
UHBATL NIABHOE HAMEHEHHC KECTKOCTH HBRIEAUK PR HEPLXVIC K UCHOBHOMY
coHeHnIo (puc. 26, a—e), o npy TOMEHHE HAKNEAH0r0 AKcTa 12 MM 1 Gosee
neobxoanMa o6paboTka ckoca Jcra (¢M. puc. 26, ¢).
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Puc. 26. ®Popmul KOHUUE HAKAZALHOTO ANCTA

7. YCTPAHEHHE AE®EKTOB H NOBPE)XAEHHA

7.1. Jledpektel # NOBpeXKAEHHS B BHAE 1PEILHH B OCHOBHOM MeTatie
HAY CBAPHLIX WIBAX MOryT ObiTb YCTP4HEHbl TAKHMHK CIMIOCOGAMM, KaK:

3aBapKa TpPeMHH (MPH COOTBETCTBYWOLIEM O0OOCHOBAHUM TPEulHHA
MOXKET O66LiTh OCTAHOBJACHA TPH YCIOBHH JAEKOHUEHTPAUHM HAaNpsKeHHH
B €C YCThe):

38MEHA ALPCKTHLIX MeCT;

YCHIICHHE KOHCTPYKIHBHOTO 3JIEMCHTA;

JUMCHA KOHCTPYKTHBHOI O 3J1EMENTA,

B kauectse Mep, DpenATCTRYIOINHX AAJAbHERWEMY pPaclpOCTPaBEHHIO
OBHAPYKEHHBIX TPCILHH, CIeAYeT NPHMCHATD!

IEMEHTH  YCHACHA, H3MEHSIoILHe CHIOBbIe [NOTOKH B 30Ha)
OXPYNUHBAHHA MeTaNNd (MOCTA MUABACHHA XPYRKHX TPCLIHH), HANpHMep
B dopMe HaKNALOK (puc. 27), upeactaBasiowiux co0Od «3HEPreTHYECKHH
MOCTHK»;

MEpPONPHATHS, CHIKAIOUIHC HANDFXKEHHSI B BEPXHCH  30HE CTEHKH
NOJKPAHOBBLIX GaJoOK OpPH HAJHYMH B HHX YCTUNOCTHBIX TpeunH (ycTa-
HOBKA  TAaHTFEHIIHAJbILIX HAH  YNPYFHX  HH3KOMOAYNbHBIX  1IPOKAALRUK,
yeHACHHE NAMENISIMH, HE CBA3AHHLIMH CO CTEHKOH)

Tlpn s8w6ope cuocoba ycTpaHenna ACHEKTA HAH  NOBPLIKIACHHS
HEOGXOAHMO HMETL B BHLY, ‘10 JaBapKa TPEUiHH He TMpPenaTtcrByer
06pPA30BAHKIO HOBLIX XPYNKHX HJIH YCTA4JOCTHLIX TPCILHH, €C/IH He ycTpa-
HeHa OCHOBHAS MPHUHHA UX NORBJEHHA.

7.2. 3aBapkKy TpeilHH PEKOMEHAYCTCS NPOH3BOAMTL B TAKOH nocnejo-
BATENbHOCTH. 3aYHCTKa 30Hb A0 YHUCTOrO MeTansa no WHPHHE He MeHee
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Prc. 27. YCTAaMOBXE «IHEPTETHHECKOrO MOCTHKA® AN RPEAOTBPAWCHRA PACAPOCTPAHCHHR
TPEW NN
a— a0 )CHJ’IG‘IIHH. 6 — nacac 3aBapkM 8a H YOKJCHHA

Puc. 28. NMoarovoska Tpeulwnn k 3asapke

-~
-
‘ %‘ nOAOrPEBA

80 MM u BHIABACHHE KOHIOB TPCIUHHB C MOMOULLID NEHETPAHTOB, 4 B Heol-
XOAHMBIX CAYHARAX C WCTIOB30BANHEM YIbTPA3BYKA, UIBETHOH HJIH MATHHTHORA
ACHEKTOCKONHUY HIH APYIUMHA CIOCO6AMM;

CBCPJIORKA B KOHUAX TPCuut Ha paccroanmun 15—20 mm no xopy
€e paCNpPOCTPAHEHHNA OTBEPCTHI-noBHTENCH AnaMeTpoM 8—12 mMm (puc. 28);

pasnenka KpPOMOK TPCULHHLL N0A CBAPKY;

MOLOrPCB KOHUEBHIX YUACTKOB TPEUIHHLI NAAMEHEM ra3oBOH TOpenKH
0 Temnepatypul 100-—150 °C » nonaepkande ee B TEUEHHE BCEro BPCMEHH
3aBapKH TPCULHHBI;

3aBApK4 UIBA OGPATHOCTYNCHHATHIM MCTOAOM Hanpoxon (pHC. 29, a—2)
C OAHOBPEMEHHON MPOKOBKOH KAMAOro NPOXOA2, KPOME NEPBOro W nochef-
Hero, MHEBMO3YOHAOM C PAJHYCOM 3aKPYIJACHHA YAAPHOH 4aCTH 2—4 MM;

o6paboTka 3aBapeHHON NOBEPXHOCTH WIAHGOBANLHOH MAWHNKOR OAR
CHATHA YCHACHHA MIBA A0 BLICOTH 2 MM Haa MOBCPXHOCTLI OCHOBHOMO
METaNNa M pacCBePIOBKA OTBepCTHH-A0BHTEACH nHamerpom 20—25 MM;

CMLIOUIHOW KOHTPOJb I1HBOB 34BAPCHHOR TPelULHHN (HAHYECKHMH Me-
TORAMH.

lpu 3aBapke TpewMH, pPacnoNOKCHHLIX B BEPXHEH HACTH CTEHKH
H pebep >KeCcTKOCTH NOAKPAROBhiX 6anoOK, Uenecoobpa3HO BHNONHEHHE
Keetkoro  yeuacinst (pnc. 30,a &), npu 3TOM  AAf yMCHLIICHHA
KOHUEHTPAUNK HANPSDKEHNH DEKOMEHAYETCR CAEAaTh Buipesnt B pefpax
XCCTKOCTH no cxeme puc. 30 a, 6.
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TPEWWHY 3ABAPUTH R20
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Puc. 30. Ycuaeune sepxueh 30Hu NOAKPAHOBEX OaroK
a—-8 — BAPHAHTH YCHACHIS

7.3. IledexTinie Mecta B CTeHKax 6afoK H KOJNOHH (Pa3BeTBACHHS
TPEULHH, BHIPLIBH, NPOXKOrH W T. M) YZAASIOT B BHAE BHPEIOB, Npet-
MOYTHTENLHO NPAMOYroNbHO# (GOpMBI € 3aKpyraeHHbiMH yriaamu (puc. 31)
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Pxc. 32, YuacTtsm aonorpenz W nocAe-
Puc. 31. Buipes nedextHOro ywacrxa AOBATEABHOCTL BBAPKR BCTABKMK

nNo BuicoTe H wiHpuHe Ha 100 mm Goabuie B8 KAXKAYIO CTOPOHY idedeKTHOro
YUACTKI.

Buipes yCcHAHBAIOT € NOMULLLIO BCTABKH WAK HAKAALKH.

Beapka BCTAaBOK AOMKHA BHLIIONHATLCH ¢ KOMIIcHCalHe#d cBapodlbiX
acopmannii, Ha yuacTke 3daMblKaHHA UWBOB HEOOXOAHMO YCTPAHWTL 1IpN-
YHULI, BL3LIBAIOUHC OXPYUUUBAIIHE MeTajaa {(AediekTbi B CThIKE, Hayrae-
POAKHBAItIIC, NONAZURKE BAGry W 7. n.). Pekomenayerca BBapHBaTh BCTABKH
C HCNWILIOBAHHEM nOAorpeBa (puc. 32), nNpu ITOM HO ABYM KpPOMKaMm ycTa-
HagauBaeTcs 3a3zop 2—4 mM. llloB 3asapuBaerca 06paTHOCTYNCHUATHIM
MCTOLOM B HANPABACHHH OT cepeaHHbl K yraam Bectasky. llocae ero
OCTHLIBAHHA HArPEBUMTCH YYACTKH OCHOBHOMO METAMNa A 1 TEM JKe METOADM
BLINOAHAIOTCA WBL 2 11 3. B nocaennon ouepenb Harpesalotcsi yyactkn b
H OOPATHOCTYNEHUATHM METOAOM HAHOCHTCH wWoB 4 B HanpapaeHud ot b
k cepeaHHe.

7.4. Tlpn  ycuaennn 30€MEHTOB KOHCTPYKUHH B MECTaAX MCCTRbIX
HOBPEMKACHHA (BLIpLIBOB, JOKWALUOK NOruGH, CMAAOBKH H Pa3MadOBKH
H T. IL) PEKOMEHAYETCH HCHOAL3OBATL KOHCTPYKTHBHLIE pelleuust, He
TPEOYIOULHE BRINOAKBCHHA PaGOT NO NOAFOHKE ACTaNCH YCHJACHHA HyTeM
X BoirH6a ann ¢urvproro pesa (puc. 33).

7.5. [Ipn 3ameHe jgedeTHLIX 33KNENOK BLICOKOMPOUHBIMH GoaTamu
AOMYCKAETCH HC PACCBEPAHBATL OTBEPCTHR, NOAOGHPAR HAPYXKHLIA JHaMCTD
6oaTa Ha 1--3 MM MeHbuIC AHAMETPA OTBEPCTHA NOA 3akaenky (pHc. 34).

He penoMenayerest cospasath KAenaso-G0JTOBLIC COCAMHCHHS ¢ §O0.-
TAMH, PacnoNOKCHHBIMK MO OIHY CTUPOHY OT OCH CHMMETPHH MPHKPCIICH-
noro sementa. B HeobXoaumbix caywasx cnenyer 3amensite W 6e3gedekTibie
FZAKJICNKH QAR COBAAHHA  CHMMETPHUNO paboramomero  CoeAHHEeHNs
(em. puc. 34).

TpH HacTHUHOM 3aMene 3AKNENOK BLICOKOHNPOUHBIMH BOATAMH ¢ LeNbi)
[IOBBILICHWA  BLIHOCAHBOCTH COCIHHCHHA 33aMEHE NOLIEKST 3aKJCNKH
B ABYX-TPEX NOIepedHBX pRAax or Kpasi (acoHKH.

{Ipumepn pacyeTa ¢ WUcnonb3oBanHeM PEKOMEHABUMH HACTORWEro
MMocobua npusenentt 8 npua. 6. OcHOBHBIE OGO3ZHAUCHHA  BEJIHUHH,
Mcnonb3yembix B8 GOpMynax, Aaubl B ApUa. 7.
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NMPHAOKEHHE 1
Cnpasoxnoc

Daunwe u3 panee geicraoBaBIIMX rOCYAAPCTBEHHbIX CTANAAPTOR

H TEXHHYECKHX yCJIOBﬂ“l Ha CTadab

Ta6savwua !

MHUHHMATBHIE 3HAYECHHS BPEMEHHOT O CONPOTHBACHHR Ruﬂ,

W npejiena TeKy4ecTH Ry, aas crancit, punaasaasmuxcs B 1931 — 1980 rr.

Mapra [-OC-T' n })::::"":M ot Ry, 1Tynsr
rr.}.'m ()]_Cyl'. *‘l,-"' P-?;l‘“-‘ ""’;;""l' ’ r:'r";:::l:‘
HRRITT
! 2 a 4 5 %
CTOC TOCT 380—41 4 —40 32 19
TOCT 380)—50
Cri OCT 4125 4 —40 32 19
Cr2 OCT 4125 34 19
roCT 880-—41 4 —40 34 21
'OCT 380—50 34 22
Cr3 OCT 4125 38 22
FOCT 380—41 4 -40 38 22
rOCT 380—560 38 24
FOCT 380—57 Paspaa | 38 24 (25) 1,2
TOCT 380—60 » 2 38 23(¢24) 1.2
[OCT 380—60 > 3 38 21,722 1.3
rOCT 380—71 Jo 20 37/38 23/24 3
rOCT 330—71 21 —4n 37/38 22/23 3
41—100 37/38 21722 3
Cs. 100 37/38 19720 3
Cr3 QCT 125356—33 4—40 38 23
Mocropas | TOCT 6713—53 4--40 38 23
Cr4 OCT 4125 4—40 42 23
FOCT 380—50 42 26
FOCT 380—60 Paspan | 2 26 i
roCT 380 —60 » 2 42 25 I
» 3 42 24 {
Cr5 OCT 4125 440 50 23
'OCT 380—50 50 28
FOCT 380—60 Paspsn 1 50 28 |
FOCT 380-—60 » 50 27 ]
» 3 50 26 1
CXN-2 Y 303 4 —40 48 33
HJ1-1 1 OCT 5058—49 4 -40 42 30
HJ1-2 FOCT 5058—49 4 -40 48 34
MerT I'OCT 9458—K0 6 -40 44 30
Mr2 YMTY 54 58 4~-20 47 34
[HHUMm ™ ° 2132 46 33
0912 FOCT 5058—57 4—10 46 31
oaraa 11—24 44 30
25— 30 45 30
rOCT 19281 —73 4—20 45 31 4
TOCT 19282— 73 21—-32 45 30 4
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Hpodaancenue rab6iy. |

R, Tuoatunna,
Muapna I(»OS'!‘ APOKATR, MM, R.. Ryn. ‘”1"”‘:
| 2 3 4 S 6
091"2C rOCT 5058—65 4--9 50 35
09r2CIl | roct 1928173 10—20 48 33
rocT 19282—73 21 —32 47 31
33— 60 46 29
091°2C 1ep- | TOCT 5058— 65 10—32 54 40
MOYHPOY-
HeHHAR
lorac UMTY 4—10 52 36
oHNAGM 206 1 132 50 35
rOCT 5058—65 33—60 48 34
OFr2CA | rOCT 5058-—57 4—32 50 35
10r2cl TOCT 5058—65 10/40 54 40 4
TEPMOVTIPOM -
Heldas
1oracl TOCT 5058 —65 4 -10 52 36
10r2¢1l | rocCT 5058 --65 11—32 50 35
33—60 48 34
FOCT 19281—73 4—9 50 35
TOCT 1928273 10 —32 48 33
33—60) 46 33
1412 TOCT 5058—65 4—9 47 34
rocT 19281 —73
TOCT 19282—73 10—32 46 33
14T2 Tep- | TOCT 5058—65 10—32 54 40
MOVIIpOY-
HCHHAS
15XCHJ1 | TOCT 5058—57
{CXJ1-1) | TOCT 5058 —65
H.1-2 roCT 1928173 4--32 50 35
rocT 1928273
10XCHI1 | TOCT 5058--57 432 54 40
(CXJ1-4) 33---40 51 37
IOCT 5058 —65 4-—32 54 40
rOCT 19281—73
) IrOCT 1928{ —73 33—40 52 40
ISXCH/1 | TOCT 5058—65 10—32 60 50
TE']’JMU‘WI[)(H-
Heuas

Mpumeuannna: 1. Paapaa roamasn npokate no TOCT 380—60 uw OCT 380—60*
onpeieaserca no 1aba. 2 npui. 1. 2. B cxofKkax aHbt BOIMOKIGE NOBMILCHHE 31AYCHNARA
NOTIONHHTEABROH

MOCXAHHYECCKHX

XPAKTCPUCTHK  1IDH

NOCTHBKE

npoKaTa

rapantuef

o npegeay tekydeeti. 3. Haa wepTofi apupesenbl danubie 4N MCXSHNUCCKEX  XapaKTe-
PRCEHN 2% KHOAWKX  cTated, @ noa  ueprodh — wAv  cnokoAHOR ¥ noaycnokoiuof.
4~ Jlaunnte APHHEENECHB IR AHCTOBLTO, COPTOBOTO H $acaHHQTO NPOKATA.
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Mpodoaxcenue npua. |

Tabauna 2
Pa3pan ToawMH npokara
no 'OCT 380—80 u T'OCT 380—60*

Toawnna npokara, mw
Paapsia
JIHCTOBOTO cup rosory dacnnnoro
1 4—-20 Ho 40 o 15
2 21—40 40— 100 16—20
3 42—60 Boaee 100 Boaee 20

NNPHJIOKEHHRE 2
Pexomendyemoe

Onpeaenenne CHEroBhIX Harpysox
O6wne ykasauus

PekoMewnaunu npeanaznaueitsl AR YTOUHEHHS PAcCYETHOW CHEroBoft
HATPY3KH H OCHOBLIBAIOTCA HA AHAJTH3E AAHHBIX MECTHHIX MCTENCTaHumni
0 3amace BOAbl B CHEAHOM [OKPOBE 3a [ATHCYTOUHLIE HHTEpPBaJbl
BPEMEHH.

Aast aHau3a HCNONB3YIOT NaHHBe GAHXKAHWAX K 31aHHI0 METEOCTAH-
uui, obaagaouninx Haubonee ANNTENbHHM PRAOM CHErOCHEMOK, Kak Mpa-
BUAO, Ha 33ILHILEHHOM YUaCTKe MEeCTHOCTH.

OCHOBHBIM HCTOUHHKOM 3THX AAHHHX ABAAIOTCA CNPABKH, BhilaBaembie
N0 3anpocy 3aKA3uHKd TepPHTOPHAILHLIMM ynpasaenusmu Tockomruapo-
META H €ro CHeNHANUIHPOBAMHBLIMH OPraHH3alHAMH (THAPOMETEOPONOrH-
qecKHe HHCTHTYTH, o6cepBaTopsun, BHHHruapomereoponoruueckoit uupop-
mauuu). Kpome TOro, MOXHO NOJL3OBATLCA AUHHBIMH, COACPXKALUHMHCA
B METEOPOJOrHYECKHX exXeroaHHKaXx «CHeroMepHsie CheMKH®, KOTOPHIC. KOM-
NACKTYIOTCS M H3LAIOTCH TEPPHTOPHANBHHIMH T HIPOMETEOPOAOrHUECKHMH
OpraHH3AUHAMH,

B cnpaske poMXHBI GLITL YKa3aHBL

HA3BAHHE 1 MeCTa PACNONOXKEHHS (reorpadHuecKkne KOOpAHHATH)
METEOCTAHLLHI, XAPAKTEPHCTHKA YCJIOBHH 3au{HILEHHOCTH Y4acTKd CHeEro-
CHEMOK;

NPOAO/IKHTENAbHOCTL HENPEPHiBHOro pana HaGAOAEHHHA NATHCYTOUHBIX
3anacoB BOLB B CHEXHOM MOKPOBe (Hie MeHee 8 ner).

Cuerosan narpyska Wa nosepxHoctu 3emau P, kH/m*, onpeaeasercs
no ¢opmyae

P = 001h,, tn

rac h, — 3anac BOAB B CHEXHOM TOKPOBE, MM.

Ecau cranunms ne pacnonaraloT AaHHHMH O 3anace Boaw h, . 10-
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YCKAaeTCa UCNnONb30BaTh pe3ynbTaThl 3aMEPOB BLICOTHI CHEXHOTO noxKposna,
OnpenenesHod NQ TPeM peiiKaM Ha 34WMILEHHOM YYACTKE MECTHOCTH
H CpedHell MAOTHOCTH CHCra 3a PUCCMaTPHBAEMblii WHTEPBast BPEMEHH

hy = thch- (2)

rie HAc — BBICOTA CHEXHOTFO MOKPOBA, CM; Q¢ — IUIOTHOCTb CHEXHOTO
noxposa, r/cm’.

B MHOTOCHEXHbIX PaHOHEX HMHTEPBAN CHETOCLEMOK MOXKET OubiTh yBe-
Anded 10 10 cyt. B 3ToM cayuae aas nOAYYEHHS OAHOPOAHON HHPOPMALLHH
ONpPeAeNseTCA NATUCYTOUHOE 3HAYCHHE CHEroBOA Harpyaku Py Kak npome-
KYTOUHOE

Pz.-' = (Pr-—ﬁ.i + Pt+5,l)/2~ (3)

rae T — BpeMs, CYT, i — NUPRAKOBHIA HOMEP roaa HaOGAIOAEHHA.

Buiuncaenne pacuerHoll CHeroBoil HaArpy3ku Ha 3emae

HMcxonHuii cTaTHCTHUECKHA MaTepran oOpaGaTuiBA€TCA B TAKOM 110-
pAake:

1. BuIMHUCHIBAIOTCA TNATHCYTOYHBIE 3anachl BOAbLI B CHECKHOM MOKpOBE
P.. vm, (T — HMHAEKC MATHCYTOWHOTO MEePUOLd, { — HHACKC roaa Habalwae-
HHSA).

2. BounchasilioTest CpejlHHe MO BCeM rOfaM 3anacsl  BOAbl WO NATH-
CYTOUHBLIM HHTEpRANAM

T
_P—:—: "/T Z ﬁtiv (4)

rae T — koaudecrso Jer Habaosenns.

3. Onpeneasietcs MmakcumaibHan warpyska A, kH/m?, W3 cpeanux
HO MATHCYTOUHBIM HHTEpPBanam

A= 0,0lln?x (P:). (5)

4. Onpepeasiiorcs  cayuyaitibe oTkaoweHust S., Mm, 3anaca Boaw
B CHEXHOM HOKDOBE OT MHOrOJIETHHX CPEAHHX 3HAUYEHKH

311=P:1—P1. (6)

H onpegeaseTc CTaHQapT OTKJAOHEHHA 3dnacad BOAbE §, MM

i}

T
5= ]/';VZ 3 (8. (7)

i=l=1I
FAC f; — KOJIHUECTBO MNATUCYTOUHBLIX WHTEpBaNoOB HabawoneHud B i-M ropy;
T

N= X n, — obuiee 4WCIO peanu3aumii MATHCYTOURBIX 3aN4COB BOAH
i=|

B CHEXHOM noxpose 3a I ner HabaoaeHus.
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5. Buuncagioren npupanienns caydadibix OTKIOHeHHH Sui, MM, MEXAY
UX MOCAENOBATENbHLIMH IHAYECHHAMM,

‘7\1=§l+l.i - Sii (8)
h onpefensieTcs CTAHAAPT NPHPAILEGHHA 3a11aca BOALL MM/CYT
V 1 T n, _
V=02 - X (V) (9)
N f= | y=1
6. OnpeaesfieTcs cpeaHee sHayeHHe NPOUIBEAEHUR
l Z; L] -
MSV=—L Z Srivﬂ' (l())
N i=lt1=1
¥ KO3 HUHEHT KOpPENALHH
0 = 0,2M,,/SV (11

7. Onpenensiercsl CpeaHsa RAPOLOMIKHTEJIbHOCTL JAEHCTBHS cHEromo
Harpy3kH

A = (0,05%P;)/A. (12)

PacueTHa® CHerosasm Harpy3ka Ha 3emae onpeaeasercs no dop-
My.ie

P.=A+ 0,01433‘[2,47 +21In -’—%'l + 4.85(¢ — 0,25)] " 13)

Harpy3ka Ha nokpuirue

HODMETIIBHHSI CHeroBast Harpy3ka Ha (IOKpbITHE 3/laHHst  onpe-
ACNAETCA KAk

P, = 1,00A (14)
rae A waxoaurcs no popmyne (5).

Pacuernan c¢HeroBas Harpyska Ha TOKPbITHE 3R@HHA onpenes-
eTCA Kak

P =EPuc, (15)

rae  § — Koap@PUUHERT, YUHTLIBAIOWIHH OTHOUICHHE HOPMATHRHOIG C06-
CTBEHHOrO BECA IOKPbITHS  (BKAIOUAS BeC  MOABECHOTO  CTANHOHAPHONO
00OpYAOBAHHR) K PACUYCTHOW CHeMOBOH Harpyake Ha 3emJe, onpeacasemblii
no taba. I:

¢ — Ko3pdHUHEHT nepexona OT Beca CHErOBOIO MNOKPOBA 3€MJAH K CHe-
rOBOiI HArpy3ke Ha TIOKpHLITHE, NPHHHMACMbIi B  COOTBETCTBHH CO
CHull 2.01.07—85; P - pacuyeTHasm CHeroBafn Harpy3ka Ha 3emJe
(no ¢popmysie 13).

NMpumep. B Tabn. 2 npHBefens Adunule HabloaeHHA 3a 3anacom
BOAW B CHEroBOM NOKpuse B Teuenwue BochbMu ce30H08 (T = 8). Cpeanue
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fl0 MATHAHEBKAM 3HAUCHUA P, NORCYUTAHBI MW 3anucaHbl B MOCACANEM
cronBite 3TOH xe Tabauithl. MAKCHMABABHOE H3 CPEAHUX 3HAUCHHE HATPY3-
kn A = 0,01 . 88 = 0,88 kH/M” COOTBETCTBYCT TpeTheil NATHAHEBKC MapTa.

CayuaitHue OTKAOHCHHA OT cpeauero 3usuenns S, onpeacaens mo
dopmyae (6) v npuselensbl B Ta6a. 3. CTauAapT OTKIOHEHHS 3anaca BOJbI
BhiuucaeH no  dopmyae (7)) npu N=8.28=224 u cocrasun
§ =352 mm. [TpupaweHun cayyaiinbix OTKAOHCHMA (Tabn. 4) umewoT
cranaapr V= 2,06 mm/cyr.

Mpoussenenna SV, (1abn. 5) wnmeioT cpennee 3Hauenume Mg, =
= 14074/224 = 62,7 MM’ /cyT: KOI(DPHILHEHT KOPPEARUUN MEXK/Y BOJAHUH-
HOH ftarpyakit H ee npupamcuuem 0.2 - 62,7/(352 . 2,06) = 0,173.

CpeaHAs HPOAONKHTEABHOCTh ACHACTBHA CHETOBOM HATPY3KH A =
= 0,05 - 1539/8,8 = 87,5 cyr.

Pacuetnan cueroBas parpyika Ha 3emae Pp= 0,88 4- 0,0143 X

X 35,2 [2.47 +2 ln(s—’%—s'—:ﬁ) 4+ 4.85(0.173 — 0,25)] “3%.1.88 KH/m2.

Ta6aunua |
Kosdpduumnent &

0,7 n

* 0,2 0.3 0.4 0.5 0.6
/P 60.10€

0.88

0,99 0.97 0.94 0,91

e

* Jlan npomemyrounnix anaueunit 9,/P, nonyckaercs onpepeasts &
NO JMHHEHHOH HUTCPRIOASIILHL.

Ta6auua 2
JlaHunie 0 3anace BOAM B CHEXHOM NOXpOBe

Mecnu "dﬁ'ﬂ;:;““ﬁ P.. MM, 10 cezonau i
I,l
65/66 [66/67 [68/69 169/70 |70/71 171772 |72/73 (73/74
5 _ _ . — . _ . - —_
10 NN IR I I R I I N
15 sl |- |==1=-]1=(=1]=
Hos6ps 20 ol |==-1=1_-1w]~=
95 6] - || == -]=118]=
30 %] — | - | =1 |- -l
5 (20l =|—|=17|~=1="151110
w 46 — )| —Jwl_]_—16 /|15
5 [e2l17 ] — [18|18]—-1]—|68]23
Nlexkabph 20 7512001536 |2(—-|—1713
o5 |80 |37 123|402 |10] —|a7 |37
30 | 94|40 {2 |44 |25 |24 ) - | 78| 41
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lTpodoancenue raba. 2

n P.. MM, 1o cciouam
Med st iy ""1 . P,
WHOMOACHAN o 66| 66 /67 | 68/69] 69/70] T0/71| T1/72| 72/73] 73/74
5 99 | 51 29 | 51 20 | 29 — 81 46
10 99| 60 [ 38 150 |33 |30 — | 80| 49
1 15 105 68 | 41 62 | 42 | 31 — 72 | b3
neapb 20 no| 74 | 42 [ 68 | 42 [ 32 | — | 61 | 54
25 1201 83 } 47 | 78 | 30 | 32 4 63 | 57
30 1281 90 | 48 | 78 | 27 | 32 8 69 | 60
5 129 96 | 59 | 77 | 31 40 12 1 73 | 65
10 135 | 10} 66 | 77 | 38 42 | 26 | 82 70
P ans 15 144 | 103 72 1 90 ] 31 44 29 | 84 73
esp 20 150 o5 | 76 | 90 | 25 | 46 | 27 | 88 | 75
25 160 99 | 80 | 90 | 44 | 44 20 1 8 [ 79
30 167 99 1 79| 90 | 55 ) 48 | 32 | 83 | 8!
) 166 | 91 791 90 | 54 | 46 | 36 | 87 81
10 173 ] B4 83 | 101 | 65 | 48 | 52 | 8 | 87
Mapr 15 1781 68 1 94 | 94 | 90 | 32 | 55 | 96 | 88
P 20 175 43 [ 94 ( 94 [ 96 | 30 | 48 | 96 | 85
25 194 | 42 94 8 108 | 33 |1 39 ] 90 | 86
30 1721 27 | 86 (105 {100 16 16 | 86 | 76
5 152 10| 99 | 87 | 8] — 16 | 82 | 64
10 791 — | 80 | 90 | 46 | — — 26 | 40
Anpeds 15 86| — 51 54 | 20 | — — | 20 | 28
ap 20 82f — | — ]3| 7] - —]—1]16
25 3| —t -1 — ] —| =1 - — | —
30 N N N ) S P e
Y = 1539
TaG6awua 3
Cayualitivie OTKNOHEHHN 3anaca BOAb 0T MHOTONETHETO CPEAHEro
Mecst y r}l"" 5., MM, o ceaonam
ABTIOREIIN g5 166 | 66/67 |68 /60 | 69770 | 70/71 | 71772 {72773 | 73774
5 - — . — _ — _
10 — — — — — — — —
15 — ~ — — — - — —
Hoabpb 20 _ _ B - _ - _ ”
95 - === =1=1=
30 — — — — — — — —
5 10 | —10)—101—10] =31 —10}—10| 41
10 31 | —15]1—15]—15] —3|—15|—15{ 45
15 39 —-6|—23({ -5 —5| —5| —5| 45
HexaGpe o0 | 44 | —2|—T6| 5| —9|—31|—31] 43
25 43 0] —14 3| —8f—27| —37| 40
30 53 —1 =21 3t —16| —17] —41{ 37
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Hpodoaxenue Taba. 3

S, MM, DO Cce30HAM
Meesin Huw
naGmonenut| 65/66| 66 /67 | 68/69 | 69/70 | 70/71 | 71/72 | 72/73 | 73/74
5 53 5 | —17 5| —17|—17| —46] 35
10 50 11 | —11 1 | —16f —19] —49} 31
. 15 52 15 | —12 9 | —=11| —221 =53] 19
Suaps 20 | 56 | 20 |—12] 14 | —12|—22]|—54] 7
25 63 26 | —10| 21 | —27|—25] —53 6
30 68 30 | —12| 18 | —33|—28|—232 9
5 64 31 —6 12 | —34| —15] —52 8
10 65 31 —4 7 4 —321 —28] —53 :
15 71 30 | —1 17 | —42] —29] —14
®espan 20 75 | 20 1] 15 | —50] —20| —44
25 8i 20 1 [1 | —35] —3b] —48 b
30 86 18| -2 9 [ —26] —33] —50 2
5 85 10 | —¢ 9 | —27] —35 —49 6
10 86 —3 2 14 | —22] —39] —45| —1
15 90 | —20 6 6 2| —56[ —35 8
Mapr 20 90 | —42] o 9| 11| —55 —33 11
25 108 | —44 8 0 221 —53 --37 4
30 96 | —49| 10 29 24| —60r —47] 10
5 B8 | —54| 35 23 17| —64 —61] —18
10 39 | —40] 40 50 6] —40 —64 —14
15 57 | —28] 23 2 —&{ —28 —4 —8
Anpeae 20 | 66 |—16| —16] 19| —9| —1d —24 —16
25 — — — — - -1 —1 —
30 b = = = =1 -
Tataouwuwa 4
Mpupamenns cayyalinpix oTKJIOHEeHRR HabaoaeRur
Meesit 11"" Pn. MM, DO CEI0HAM
pabmonenni| g5 /66 | 66/67 | 68/69 |69,70 | 70,71 [71/72 (72/73 |73/74
5 AUER U U I N B I N
0 |— | = l=1=]=1]~]—=1=
HonGps LS I e et ERa S Bl B
25 N R R R R P I
30 — |- == =1~ R
5 10 | —101—10|~10| —3 |—10|—10|—41
10 21 —5| -5 —5| =21 —5| —5 4
15 8 —3 -8 10 0 10 10 0
Hexatpe 20 5| —4| 7| 10| —4|—26|—26] —2
25 { 2 2 2 i 4] -6 -3
30 10 -1 -7 0| —8 10] —4 30
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ITpodoawenue Taba. 4.

Hun Vo MM, 00 Les0MGNM
Mecnn 6

nabmiotenul"or o 66/67 | 68/69 | 69/70 | 70/71 | 71772 | 72/73 | 73/74
5 0] 6 4} 2| =1 of|—-5]| -2
10| -3 6 6| —4 1{—2| -3 —4
15 2 4 | —1 8 5] —3| —4[—12
AAunape 20 4| 5 ol s| —1] o0} —4|—12
25 7| 6 2| 71—15] —3 1| -1
30 51 4 2| —-3| —6| =3 1 3
5 —4 ] 6] —6] —1] 13 1] —1
10 i 0] 2 5] —2|—13 3 zl;
L 15 6| —1| 3| 1o]—to| —1 —
Deppa.n % A 3119 0 )W_e !
25 6 ol ol| —4| 15| —6| —2| —7
30 5| —2| -3} —2 9 2l —1 | —4
5 —1| —8f o0 of —1| —2 4| 4
10 [} —13] 4 5 5| —4 112) —g

15 a|l—17| 4 | —8| 24| —17
Mapt 20 0| —22| 3 3l ol 1| —4| 3
25 18] —2| 1 —90 1t 2| —i0| —7
30 12| —5) 2 29 2 —71 —10] 6
5 —8| —5| 25| —6] —7| —4| —13| —28
10 —49| 0 51 27| —9| 24| —4] —4
15 181 o —17| —24 —14{ 12| —12 6
Anpeas 20 9 ol Zso] 7| ) A B {
25 — T N [T Sy | J
30 N O A R e A I

TaGawna 5
Mpon3seneHnsa CAYUaARHLIX OTKNOHEHH OT CPEAHEro HA MPHPANMLEHHS

Jnn VaSe. un?, no cozonam
Mecau

abnogenuiy s 166 166,67 | 68769 |69/70 |70/71 71772 |72/73 |713/74

5 — N — — N B S

10 — - — — - — — —

Hos6ps 20 Il Bl it Bl Bl el Bl
25 — — — — — - — —

30 — | - ] —- | = — | = _
5 100 100 100} 100 9 100 100 168
10 651 75 751 76 10 751 75 180
Mekab 15 312 —54 184 —50 0 | —50f{—50 0
AURa0pL 20 220 8|—112[ 50| 36| 606/ 806 | —86
25 —43 0| —28 6] —8 |—108] 222 |—120

30 530 1 147 0{ 128 170 164 |—111




ITpodouaxenue raba. 5

V..§.,. MM | 11O Le30NaM
Mecnu ,6}1""

madmoaetl 65 06 | oh /67 [ 68769 | 69,70 | 70771 | 71772 [ 72073 | 78074
5 of 30|—68| 10|—=17] 0| 230] —70
10 |—150] 66| —66] —4|—16] 36 | 147 |- 124
15 104] 60| 12| 72|—55] 66 | 212|—226
Siusape 20 924 100 | o] 70{ 2| o | 54| —84
25 441| 208 | —20] 147| 405 75 | =53 —6
30 340 120 | 24| —54| 198 84 | —52| 27
5 |—256f 31| —36|—72| 34/—195 53 8
10 65 0| —8| —35| —64| 364/—396] 48
, 15 426! —30] —3| 170] 420] 29 o —11
Pespans 20 |—300l—200{ 2| —30f 400 o 192] 26
25 486 of 0] —44/—525 210] 100| —42
30 430 —36| 6| —18—234] —66] —49 —8
5 | —s85l—80f ol o od 70 |—i8d
10 86{ 39| 8| 70|l—110 156 [—35( —7
M 15 360 340 24| —48| 48 | 952 | —66] 72
apr 20 of 924 27| 27| 99 | —55| 148 33
25 194, 88| —8 o| 242 |—10q 470 |—os8
30 |—1150 245| 20| 841| 46 | 420| 780| 60
5 (—704 2700 875 —138 —119 256 | 258 | 504
10 |—191|—s6a 201| 139 —54{—960 —96¢ —56
Anben 15 103 —330 —391] —624 112 | —338 —334 —48
fipeab 20 504/ —199 624—133 Y}—199—199 —128
25 - =1 =1 = = =1 =

30 =1 =1 =1 - =
hX 4341 1217} 1588| 1069| 1463 1324| 1327] 1745

NNPHIO)XEHHE 3
Pexomendyemoe

Onpeneaenne Harpy3ok or serpa

O6wne yxasanun

Pexkomenpaunn npenasnaucnul 44s  yrounenns BeTPOBOR HArPy3ku
H3 3JLAHHA € YHYETOM MCCTHLIX MCTCOPONIOrHUCCKHX AdHHBIX O CKOPOCTH
Betpa.

Jlauunie O CKOPOCTH BCTPa CJIEAYET [PHHAMATB OF OGAHKAHWHX
K 348HHIO METEOCTaHUURA, PACNONOKEHHLIX H3 OTKPLITOM HEe3altMiieHHOM
MECTC HWJIH HAXOASHIHXCH B ZHANOCHUHLIN CO 3/laHHEM YCAORHSIX N0 CTe-
NCHH 3AULMILEHHOCTH W THITY MECTHOCTH
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OcCHOBHBIM HCTOYUHHKOM 3THX AdHHLIX ABJASIOTCA CMPABKH, BbidaBacMbie
110 3anpocy 3aKa3uHKa TePPHTOPHANLHBIMH YNpaBaeHHAMH [ockoMruapo-
MCTa H CFO CRCHHATHUIHPOBAHHLIMK OpraHHiauuamu (CHAPOMETEOPONOrH-
yeckHe HHCTHTYTH, 06cepBatopun, BI{MHruapomereoponoruuccekoi nugop-
MaLHu).

B cnpaBke 20n#Hb GbiTb YKA3aHLL:

Ha3BaH#e N MeCTO paclioioKeHHsi MeTeUCTAHUHH, XdPAKTEPHCTHKA
YCIOBHH €€ 33UKIWCHHOCTH H THIA MECTHOCTH;

€nuco6 M YCAOBHS HIMEPEHWS CKUPUCTH BETPa — THN BeTPOH3MEPH-
TeabHOro npubopa (aiorep © JerKoH HAH THRCAOH LOCKOW, aHeMOMETp),
BLICOT4 Cryo YCTU4HOBKH HiI YPOBHEM 3€MAH, HHTEpBAL OCPCAHCHHA
CKOpOCTH BeTpad (2 Mui nan 10 M), uHeao cpounstx  nabawoaenni
CKOPOCTH BCTpa B CYTKH;

MPOACG/KHTEABHOCTL  HCIIPEPLIBHOIO  PARA  HAGMIOLAEHHA  CKOPOCTH
BuTpa (He mcxee 15 aet);

pacuetHule AdHHBIC 0 Hauboauueil CKOPOCTH BCTPA Uy € NATUACTHHM
TICPHO/LOM NOBTOPSIEMOCTH (ICPHOM, B TCHEHHE KOTOPOTO YKA3AHHAA CKOPOCTD
BETPA NOABIHCTCH WIH NPERbIIEETCH 3 CPCAHEM OLHH Pas);

CTATUCTHUECKHE JaHHble O CKOPOCTH BeTPa, HeoOXOAHMbIE Aas ycTa-
HOBJEHHH (PYHKIIH PACHPOIe/CHHA BeTPa H YTOUIICHHA CKOPOCTH "Ug.

Mpumeuwaunwue B texn cayuanx, KOria yclloBHR HIMEPEHHA CKO-
POCTH BeTPE HA MCTEOCTAHIMH HC YYHUTHIBAIOT B NOIHOH MCPe MECTHLIX
0coOBeHHOCTEH  BETPOBOrO peXHMU B  PIHOHC DUCHONOKEHHA 313HHS
(BausiHMe penbeda MECTHOCTH, KPYODHBIX BOAOXPAHHIAHIL H T. 1)
HWAH BbLICOTA YCTAHOBKH BETPOH3MEDHTEJABHOTG nNpubopa OTaHYaeTcs oT
crafiaaprrofi (10 M) Gosee dem Ha 2 M, opradHsaunsmn  [ockowm-
raapoMera No/KHbB  YCTAHAB.THBATLCH COOTBETCTBYIOUIHE [ONPaBKH CKO-
POCTH, NOJYYEHHOR NC AAHHBIM MCTEOCTAHUHM.

Hopmatushuifi ckopoctuoit nanop serpa @., [la (xrc/v?), na Bucote
10 M Haa NOBEPXHOCTLI 3EMJN ONPEACNNETCH 1O POpMyae

w, = v2/16; (1)
w, = 0,6]v,

rae HOPMaTHBHANA CKOPOCTL BETPA V., M/C, NPHHUMAGTCA NO JAHHLIM:
hajorepa ¢ ABYXMHHYTHLIM OCPEAHCHUEM CKOPOCTH
v = avd';
a =075+ 5/v¥"
HO He Gonee |;
dHEeMOMeTPa C ABYXMHHYTHLIM OCPCLHEHHEM CKOPUCTH
Vo = vy,
AHEMOMETPA C JICCATHMHHYTHHIM OCPELHEHHEM CKOPUCTH
v. = l,luy -
3uauenns CKOPOCTI BeTpa € ORTHACTHUM NCPUOROM NOBTOPHEMOCTH
vs", M/C, NPHHUMAIOTCH HA OCHOBAHHH OGPABOTKH CTATHCTHYECKHX AaHHBIX
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0 CKOPOCTH BETPa C YU€TOM pdcueTHbIX [aHHblXx OpraHu3aumd Toc-
KOMIiApOMeTa.

HMamcHelne HOPMATHBHOIO CKOPOCTHOTO Hanopa BETpa ¢ BbICOTOH
Hi:l MOBEPXHOCTHLIO 3€MJAH YYHUTHIBAETCA YMHOXKEHHeM W, Ha Ko3dpobi-
uKeHt k, npunuMaemblit no taba. 6 CHull 2.01.07—85 npu arom:

k =k, (Kak DJA MECTHOCTH THMa A), CCAM M METeOCTANUNA M 3HalNue -
HAXOQATCA B OTKPHITOM HE3al{HILEHIIOM MeCTe;

k= kg (Kak AnA MecTHOCTH THna B), ecad METEOCTAKIHS HaXOAWTCH
B UTKPHLITOM HE3aULHIEHHOM MecTe, a 3/laHHe — B YCJAOBHUAX, XaPBKTEPHbIX
ANA MECTHOCTH THNA B.

B Tex cayuasx, KOraa wn 3JlaHHE, W METeUCTaHUHUs HaXOAATCA
B YCNOBHAX, XAPAKTEPHHIX a5l MecTHOCTH thina b, kosdduunent &
caAcAyeT NPHHUMATL AAA BuicoTel He Goaee 10 M paBdHbn 1, a and
Gonbei BLICOTDI

k = kg /0,65.

Kosdduunent neperpyaku (KoapdHUHEHT HALEKHOCTH 110 BeTpoBO#
Harpyske) caeayer NpuHUMATL pasibim 1,2

MpexsapureabHas o6paborTxa CTATHCTHUECKHX KAHHBIX

Cratncruueckan wHpopMauMs o ckopoctH Betpa 3a T JaeT mereo-
posoruyeckux HabMIOLEHAR MOXeT OuThb NOAYy4eHa B BHAe BLIGOPOK:

cCKopocTeli BeTpa 1O  Ppe3yjhTaTaM BCEX CPOUHLIX HaGAI0eHH
{o6bem BbIGOpKH N = 366wT, rae w — uHcao cpounbix Habaogenui
CKOPOCTH BeTpa B Kaable CYTKH, 0 = 4, 8; 24),

MeCHUHLIX MAKCHMYMOB cKopoctd Berpa (N = 12T);

rOAOBLIX MaKCUMymMOB cxopocTH BeTpa (N =T).

flpn naGaoaesnsx no Guorepy LeJecOOGPA3HO MCNOMILIOBATL Bh-
GOPKY MeCHHHBIX MaKCHMYMOB, N0 AHOMETPY — MECRuHbIx HJIH TOA0BLIX
t06heM BHIGOPKH TOROBLIX MaKCHMYMOB AcaXeH GuitTe He Menee 20).

Brihopku cKopocTeli BeTpa Mo pe3yabTaraM BCeX CPOUHBX Habawoge-
HHI MOTyT 6bLiTe HCNONB3OBAHLI NMPH YCIOBHH, 4TO OHW TNPEABAPHTENbHO
CrPYNOMPOBaHbLl H COOTBETCTBYIOULHE HM CTATHCTHUECKHE PR HMCIOTCA
8 KAWMATHHECKHX apxHBaX MWJIH ONYONHKOBaHLI B CNPaBOMHHKAX
(B vacTHOCTH, lNaHHble CpouHblx HabGmogendit no duiorepy npnseseHbl
B8 1abn. 5 uactk III «Bereps Cnpasounuka no kaumatry CCCP.— M.,
1967 —1968 rr.).

HNanusie Bcex HaGMONCHHI CKOPOCTH BeTpa Mo ¢uorepy npeiacTas-
ARI0TCA B BHIAE  TaGaHILl  NOBTOPAEMOCTH  (OTHOCHTENbHAH 4acToTa
nosisiedust B %) 0O MHTepBasaM CKOPOCTH BETpa, COOTBETCTBYOWLAR
nkane uamepenun daiorepa (taba. 1).

Ha6aoneunam no duaiorepy ¢ JETKOR QOCKOH ¢ BepXHHM 11pEefesioM
wKasnpl u3mepennit 20 M/c cooTBeTcTBYIOT HHTepBanni 1--10 (cm. Taba. 1),
eC/IH  KE B MNEPBHYHBIX KYPHAAaX HAGMAIOAEHHA HMEIOTCA  3arHCH
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dgrg weg 4

w
-3

Nannvie nabawonennit ckopocTH seTpa

TaGauna 1

Homep itn- 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Tepsana
Hurepraa, [0—1(2—3|4—5{6—7|8—9]10—11]|12—13|14—15{16—17}18—20} 21—24 |25—28]29—-34|35—40 40
m/c
TosTopne- Py | Pa| Pa| Pa| Py Py P, Py Py Py Py P P Pia Pis
woets, ¥ P,>20 P =40
Hosmep rpannus un- 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Tepsana K
CkopocTb Ha Tpahuie 2 L} 5.5 7,5 95 1 13 15,5 18 21 25 295 35 4!
HHTepBasa s M/C
k
Friey= Z P, % | Fe) | Fle) | - i - — - = [ — | — — [Fflvy)
1=




«CKOpocTH BeTpa Gonee 20 Mm/c», CyMMapHad OTHOCHTEJbHAaA uYacToTa
TAKHX CJyyaes yxkasulBaercsi B8 HHTepBajie 11. HaGmionenusm no daiorepy
C TRXKENOH [0CKOH ¢ BePXHHM npeaeaom wwkKaaw HaMmepennin 40 m/c
COOTBCTCTBYIOT HHTepBaabi |1—14 (1aba. ), a cymmapnas OTHOCH-
TeNbHASl 4AacTOTa CAy4Haes CKOpPoCTH BeTpa Gonee 40 m/c ormeuaercs
B HHTepBane 15.

[TocnenoBaTenbHbIM CyMMHPOBaHHeM NOBTOPSEMOCTH P, OT HaHMEHbIIHX
3Ha4eHHH CKOPOCTH K H2HOOAbIUHM OMPeNensieTCd MHTErpaibHan MOBTOPS-
eMOCTb, ¥, KOTOpasi ABAAETCA CTATUCTHYECKOH OUEHKO#H F¥(Us).

(pyHKU.HH pacnpeaeneHHa CKOpOCTH BETpPpa OTHOCHATCA K 3HAYCHHIO
CKOPOCTH Up Ha BepXHER TrpaiHile COOTBETCTBYIOULETO HHTepBana.

3HAUCHHA Up PCKOMEHIYETCA NpHHHMATL o Taba. 1. OTmeTHM, uTO
N3HHBIE CPO4MHBIX HAGMIOACHHH CKOPOCTH BeTpa 10 aHOMETPY Takxe
NPencTaBIsioTea B BuAe Tabn. |, oaHako BHIGOP HMHTEPBANOB W TPaHHLL
MEX LYy HHMH He 00yCc/IoBJeH OCOGEHHOCTHMH WKaJab nphbopa.

BoiGOpKH MeCsuHLIX W TOLOBbIX MHKCHMYMOB CKOPOCTH BETPd (Mo
daiorepy HJAW aHOMETPY) nNpeacTABIAAIOTCA B BHAE YNOPSAOYEHHOH 110
BO3PACTAHHIO CKOPOCTH MOCJCAOBATENLHOCTH HabawaaeMblx  3HAYCHHH
Ul, .o U2, oy Um, ..., UN. Ecan B 3TOH nNoCa€A0BATENBHOCTH HEKOTOpbIE
3HAUYCHHA CKOPOCTH BCTpeyaloTess B HAGJIONCHUAX 110 HECKONbKY pa3,
KaxA0My Rab/1101aeMOMYy 3HAUEHHIO IPHCBAHBACTCS OTACAbHLIHA NOPAAKOBLIR
HOMeEp.

CrarHeruueckan ouenka D% va) GyHkuuu pacnpenereHHs MECAUHLIX
HWIH TOAUBHIX MAKCHMYMOB CKODOCTH BeTpa onpejeisiercd AJasl KaKaoro
uynexda BHOOPKH nu dopmysne.

PHom) = m/(N + 1), (2)
rae m — nopaakosuit HoMep uaena Bbl6OpKH; N — o6bem BbLIOOPKH 3a
BeCh CPOK HaGMIOAeHU.

Caeayer OTMeTHTb, YTO AJS YCKOPeHUst 0OpaGOTKM BHOODKH Mecsu-
HBIX MUKCHMYMOB CKOPOCTH BETPA Pe3y/bTaThi HabAI0ACHHUI NIPeIBAPUTEALHO
FPYMIHMPYIOTCA A0 HHTEpPBaAaM, npH 3ToMm A Habnwaennii no ¢aporepy
NPHHHMAKTCH MHTEPBANb € COOTBEICTBYIOLIHMH WM TIDAHBUAMH Ug NO
Tabn. 1, a a8 HaGJOLEHHH NO AHOMCTPY HHTEpBANbLl AsuHOA | uaw
2 m/c ¢ rpanmuamu ve, KpatHoimi 0,5 m/c.

[MoBTopsieMOCTb MECAUHBIX MAKCHMYMOB B HHTEpBade i BuMHCASICTCA
no ¢opmyae
_
ICEE)

UA€ M, — YACAO MECAYHbBIX MAKCHMYMOB CKOPOCTH BETpa, OTHOCHULHXCA
K HHTEpBaAY /.

P, 100%, (3)

CraTucthueckas ounewka ®*(ve) QyHKUMM pacnpeneneHus MecsyHbix
MAKCHMYMOB [l15i CKOPOCTH Uy HA FpanHile HHTEpBana

k
O*vi) = X P. 4

=
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Ilasi toro, 4to6B! COXPAHHTB NPH YCKOPEHHOH 0OGpPaGOTKe MecAUHBIX
MAKCUMYMOB JAEACTBHTCNbHbLIH XapaxkTep CTATHCTHYECKOrO pacnpeneneHus
H4HOOAbLIHX CKOPOCTeH, Uenecoo6pa3no A8 HAHOOABMHX uYAeHOB (rae
T — uncno Jger HabaloacHuil), T. €. B OTCeYeHHOW cnpasa '/, uacTu
YAOPSAO4EeHHON BLIGOPKH ONpenensiTh HHAMBHAYaJbHble 3HadeHHs P*(v.)
no ¢opmyae (2), a ocTasibHbe YicHbi BLIGOPKH IPYNNHPOBATH NO HHTEp-
B4J1aM.

CriaaxHBaHHE CTATHCTHYECKMX AAHHKIX H onpeaeaeHne CKOPOCTH BeTpa
C NATHACTHHM NEPHOAOM NOBTOPAEMOCTH

[as craamupatua craTucTuueckol GyHKuuu F*(vg) CpouHmIX Habaio-
IeHHH CKOPOCTH Berpa NpHMeHsieTcsi QYHKUHA pacnpenenenuss BeliGyana:

v
Flv)=1—exp [ - (_)1’]:
B (5)
v>0 7y>=>0 >0,
rae F(v) — BepOSATHOCTH TOrO, YTO B NPOH3BONBHO BHGPUHHOM HHTEpRaae
Habaonennn Al = 1/w (At =6; 3; 14) ckopoctb Berpa GyneT MeHblue o:
B, v — napamerpnl maciutaba v GopmMh pacipeeienus.
Ans craaxupaHus CTaTHCTHHECKOH (YHUKUMM pacnpeaenceHHs Mecsu-

HBIX KM FOAOBhIX M3KCHMYMOB CKOPOCTH BCTpPa IIPUMEHRETC] QYyHKuHa
pacnpegencuna [ymGean:

o) = exp{ ~exp [ - 4]}, (©)

Bi >0, u>0—o0o<v<<oo,

rae F(v) — BepONITHOCTL TOPO, YTO B TNPOH3BOJILHO BHIGPAHROM Mecsue
{roay) ckopocte BeTpa Oyaer Medbwie u; fi, 4 — napaMeTpni
macitaba 1 ROJOKEHHS! PacCrpeaenenHs

CriaaK#BaHKHe CTATHCTHYECKHX JAAHHBIX BLIMOAHRETCA ¢ NOMOILBIO
BCPOATHOCTHON GyMaru Buibpannoro pacupenenedns (5) waw (6), Ha xo-
TOPON TCOPETHUECKOE pacnpeneicHHe M3006PamKaeTCa NPpAMOR JAHHHEH.

CTaTHCTHYECKHE [laHHbie HAHOCATCH HA  BEPOATHOCTHYID 6Gymdry
8 BHAE TOYCK, OTBEYAIOIW(HX napam 3HaueHHi vy, F¥(ve) AR CPOUIBIX
HabAI0/leHHi CKOPOCTH BeTPa HAH Umi P*(Um) H ve; P*(ta) AR MeCHUHLIX
HJIH TOROBBIX MAKCHMYMOB CKOPOCTH BeTpa (puc. | n 2).

Ecan COBOKYNHOCTb ONBITHBIX TOYCK TPYHMNHPYETCA OKOAC HEKOTUPO#
NpSAMOR M OTKJAOHEHMS OT Hee HOCAT cayyailHbiil xapakTep, BbiOpanHasn
QyHKUMA  pacnpenc/eHHst YNOBAETBOPHTENbHO COFACYETCH €  AaHHBIMH
nabmonennit. Craaxusaolas npsamMan ¢  AOCTAaTOYHOH AJR  NpPakTH-
YECKIX LEAeH TOYHOCThLIO BHIGHPAETCA BH3YAJNbHO C NMOMOILULID (IPO3PAYHOH
NAHHEHKH,

JonyckaeTca MpoOBOAHTE CIAAXHBAKINYIO NPAMYIO M0 4—35 KpaiHuM
TOYKAM, PACNONOKEHHBIM B 06M3cTH Haubonbwhnx HabBAOAAEMBIX CKOPOCTC
BETPa, ecjM BbIGPAHHOE TEOpeTHYEeCKOe pacfipelcsieHHe He COrJacyeTcH
€O BCeH COBOKYMNHOCTLIO ONBITHLIX TOYEK.
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Puc. 1. Hcnoansonanne sepoatTHoc Tnon Symdin pacupenescnan Beilbyaan

Heobxoaumo umeTb a suay:
. BeposrthocTHas 6ymara umeer pasHomepHwlit MacwTab: ann pacnpe-

L
aenenus BegBynna - - uo ocsM Inin T o o) WU, ANA pAChpPeAedCHHS
— o

Tym6eas - no ocn inin .
y d()

2. Mpu wnanuuuy 8 Ta6a. | AauHbX NO NOBTOPAEMOCTH CKOpOCTey
setpa Gornme 20 m/c (aan daorepa ¢ serkoil gockoit) u 6oabnie 40 m/¢
(s datorepn ¢ Tsokenol  LocKofl),  COOTBUTCTBYIOWLME  3HAUCHUS
F*o) u F*(v,,) MOTYT GbITh OTHECCHI YCJOBHO K 3MAYCHIAM CKOPOCTH
Ha rpasunue nntepsanos v, =21 mfc u v, =41 m/c.

CxopoceTs BeTPA U, € AATHIETHHM  NEpHOAOM  MOBTOPAEMOCTA
{1 =95 set) ycTaHABAMBIETCH NO CRAAXHBAIOWLEH NPSIMOA K3K 3Hayenue
CKOPGCTH, BCPOSITHOCTDL HEHPCBBILCHHA KUTOPOH PIBHY

P(ug) = (1 — \/1)100%, (7
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Puc. 2, Honoassosanue seposirnocviok Gymarn pacnpeseaenna Tymbean

rae Al — HHTCPBAJL BPCMEHH, UDCJCTABITEIEM KOTOPOTO HBARCTCA 01HO
Ha0M0ACHAe B BLIGODKE PACCMATPHBACMOrO BHRA (HANPHMEP, NPH 4YETHIpEX

CPOLHBIX HAGMIOACHHAX B CYTKH Af = road).

4 - 365
Bepositnoetn P(vg) upusedennt 8 tTaba la

NMpumep 1. Onpeaenenne CKOPOCTH Ug 110 CPOHHBIM  HAG.TIOAEHHAM
no ¢arepy 4 paa B CYTKH  AAA MeTCOCTAaHUIN  «MATHHTOFOPCK».

CrarucTuueckve AaHHme UPHHATL N0 Taba. 5 qactn 11 «Bereps
Cupasounuka no kaumary CCCP (M. Tuapomereonsinar, 1967). ronau
nabaionenui 1936— 1960 v npusencunt B Taby. 2.

Vs, P(us) HaHeceMm Ha BeposSITHOCTHYIO GyMary pacnpefenesus
BeAbyana (em. puc. 1), Crasxusaune BuifOHEHO BA3YaabHO MO
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Tabanwua la
3unauenue sepontnocredt P (v;)

Bua Cpoutinie K36 T0AGHISR Mcecsunie Fonostie
BLIGOPRN 4 pasa B CyTkn MaKCUMYM bl MURCHM M bt
P(vs), % 99.9863 98.33 80

Ta6bawwa 2
CraTscTvyeckHe naHnme CKOPOCTH BETpa

Hurepear. o1 [ 2—3 | a-5 [ 6=7 | 89 [10--11[12—13[1e— 1516 —17]18 —20

NMosropse- | 3231148(163|122| 82 | 44 | 66 { 1.8 27 | 07
mMOCTb, %
Tpannua 2 4 551751 95 11 13 11651 18 —
HHTEpBana
Up, M/C

Fe(ve), % |1323147,11634[756|838([882|94.8}96,6[993| —

Tab6awuna 3
CraTucruueckne pannbie CKOPOCTH BeTpa

”"T:;’:”' 89 [10— (1 [12—13|14—15 [16—17 | 18—20 {21 —24 2528 [29 -34

UYucno cayya- | 2 10 40 26 101 105 9 2 3
eB I

TosTopse- 0,67 { 3,34 |13,37| 8,7 }33,75|35,16|3.01 | 0,67 |
MOQCTb
n;

_ [4)
P-————N+1100/r

Ipanuna uu- | 9,5 11 13 | 155 ] 18 21 25 | 295 | 35

TepBana Uy,

M/c

P ()= 0.67 | 4,01 [17,38]26,08 59,83 94,99 98 |98,67 99,67
k

= N p

=1

5 Kpa#HUM npaBhIM TOYKAM. IKCTPANONALHEH CraaXKHBAIOWEH npsMoi
20 3HaueHHs F(v) = P(v;) ycTanoBieHO 3HauenHe CKOPOCTH vg & 28 m/c,

Mpumep 2. OnpeaenendHe CKOPOCTH BeTpa Ug MO MECHAYHBIM MAKCH-
Mymam o duniorepy ans Mereocranunn «Marautoropcks.

CTaTUCTHUECKHE NaHHbie npuBeaeHbl B tabsi. 3.

vs, P(v;) Hanecennl Ha BepORTHOCTHY1I0 Gymary pacnpeientnuem
FymGens (cm puc. 2). Craaxunsauue BbinojHeHo N0 4 KpalHUM NpaBhim
Toukam. Hurtepnoasuneit npu snaueinn ®(v;) = P(vg) ycTaHOBAEHO 3Haue-
HHE CKOpOCTH ug = 27 M/c.
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[TPHJIO)KEHHE 4
Pexomendyemoe

Tabanus Ann PACYETA YCHACHNR CTAABHBIX KOHCTPYKUHA C yHETOM BAHAHHA
Redexton n nospexacnni

Tabawua |
Kosbduunentl k..., Rsey ANR pasandusix NPOXaTHHX npodHaei, MM
t 3 0
rOCT 82400 72" roct seaee roe Sl T
H H
ngo?:npn Ko Brwy np:l;:.gn B iy np:c::ﬁﬂ R krey
12 0,29 0,27 20 0.26 0,24 20m 0,33 0,27
14 0,28 0,26 22 0.25 0,23 23w 0,29 0,27
16 0,27 0,25 24 0,24 0,21 23w2 0,2 0,18
16a | 0.25 0,24 27 0,23 0.2 26w 0.25 0,25
18 0,26 0,25 27a 0,22 0,2 30w 0,22 0,21
20 0,25 0,24 30 0,22 0.2 35w 0.2 0,18
22 0,24 0,23 30a 0,21 0,19 40w 0,17 0,16
24 0,23 0,22 36 0,18 0,16 50w 0,17 0.16
27 0,22 0,2 40 0,17 0,15 601 0,16 0,15
30 0,24 0.19 50 0,15 0,13 70w 0,15 0,14
36 0,18 0,17 60 0,13 0,11 — — —
Tabanua 2
JlonycTHMEE OTHOCHTEALHME HCKPHUBJACHHA
3AEMEHTOB (epM M3 NAPHLIX YrOAKOB
—qiivRT INapaserpn MpeacabHo RonycTHMHIE ARAUEHHS
0.9 Uo 0,12510,105 0,08 |0,065 (0,055 | 0,045 (0,04
Uq 0.005[0,03 [0.04 }0.05 |0,055]006 |0.065
0.8 PR 0,21 10,16 ]0,125]/0,105]0,08 |0,065 |0,055
Uy 0,0050,03 |0,055[006 {007 (0,08 [0.090
0,7 Uy 0.3 0,2 0.16 10,125}0,105]0,08 0,04
Uo 0,005]0,04 10,07 (0,09 [0.105]0,125/0,13
0.6 o 0,315(0,21 (0,16 |0.105(0,065(0,045(0,04
Vo 0.005)|0,105] 0,125/ 0,16 |0,175]0.185]0.19
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Ta6nwuua 3

Koaphuuuent .. Aas cTepxmedl W3 PaBHONONOUHBIX
YrONKOB, WIAPHHPHO 3aKPENACHABX B ABYX
INABHLIX MJAOCKOCTAX
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w
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i0
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12 13

860 | 883 | 906 | 928 [952 1957 1925
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829 1852 (871 |89 [915 | Y24 [93]
810 | 828 [ 848 | 868 887 | 000 932
792 18101826 | 848 | 801 BT {903
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725 [ 761 | 799 |B42 [ 889 | 896 | 842
709 1744 | 780 | K20 | 804 (885 (843
682 [ 710|743 [779 [ 816 [ 835 | 852
652 | 681 708 | 740 | 772 1 790 | 843
625 | G49 1678 {705 734 | 747 [ 792
604 {625 165! {675 698 | 711 752
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774
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602 | 644 | 688 [726 [ 814 1824 [ 764
586|624 1664 | TIB| 774 | 8101755
505 | 588 | 624 | 666 | 712 734 | 768
526 | 5565 | 586 {620 | 642 | 674 { 745
500 | 525 1551 [ 567 {611 | 628 | 680
475 498 | 521 | 545 | 571 | 585 | 627
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-
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H04 | 453
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(53}

394 | 541 | 591 1653 | 712 } 753 } 661
4801521 | 567 | 621 | 688 | 729 | 664
451 1485522 1564 | 613 1641 | 676
425 [ 453 1483 | Ho4 | 542 1 563 | 648
401 1425 { 450 | 476 | 507 [ 523 | 577
379 {400 [ 421 | 444 | 465 | 180 | 510
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8552
575
545
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460
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166
472
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402|359
402 { 359
4031359
406 | 361
409 | 363
414 | 366

5 404 | 151 | 502 | 563 | 647 | 667 | H6Y
3951434479 1532 HoR | 628 | 572
370 | 402 [ 437 1 477 | 524 | 5560 | 585
347 374 [ 402 [ 433 | 468 48/ 554
327 1 348 1372 1397 | 423 1 438 | 486
J08 [ 326 | 346 | 366 | 386 | 397 [ 129
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25
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454
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[33)

331 1361 | 4221481 [ 562 | 580 | 481
323 1350 [ 404 | 4545171 559 | 486
306 [ 335 | 368 | 405 | 447 | 473 | 497
288 [ 312 337 | 363 ) 387 | 404 | 483
27012901311 | 333(355 3691413
255|271 | 288 | 306 | 323 1 333 | 361
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Mpodoaxcenue raba. 3

Kosdduurentol Fua NP U, pasnom

. “ -05|-04]-03]-02|-01{ 0 |+0.1|+02|+03}+04|+05
[ 2 3 jals e ] v a {9 [ra] |12 s
0,05 |270] 3073521409482 | 481 | 408 ] 320 | 268 | 232 205
0,1 206 1300 | 340 | 387 | 446 | 485412 | 3201 268 | 2321 205
br | 02 1255028213121 346| 383 | 421 | 418 | 323 [ 269 233 | 206
0.3 24012631286 3113311354421 3282711234 207
04 2272451 2631 283 | 503 | 315 364 | 334 274 | 235 ] 208
0,5 21412291 244 | 260 | 275 284 |1 309 | 323 | 277 | 2371 209

0.05 | 2232531293342 411|416 338 272} 228 [98] 176
0,1 221 12001 2851 329 383 | 418 347 | 272 2281 198} 176
1 0.2 2141 238 2661 297} 332) 354 | 354 | 274 229] 193 176
0.3 2041 2241 245 | 207 | 292 302{ 363 277 230 199 177
0.4 1941 204 ] 226 243 | 257 | 267 308 278 232 200} 177
0.5 183 196 209 2(8] 232 240 266 | 277 | 233] 201] 178

0,05 | 18B6] 211|244 288| 349 3561 [ 295] 233] 196 171] 152
0.1 1851 209 2401 280 321 [ 353 295 | 233] 196 171] 152

15 0,2 181 202) 227 | 2566 288 307 | 299| 235( 297 | I71] 152
' 0.3 1741 1920 211} 232 254 267 | 308 236( 198] 172] 153
0.4 166 181 | 196| 207 228 236} 2691 233] 199] 172] 153

0,5 158 170 182 1931 206 | 213] 233 238] 199] 173] 153

0.05 1168178205 242295298 {246 {202 | 171 {149 | 133

0,1 IS7 (177 1203|238 | 2831299254 (202171149 [ 133

5 0,2 185 | 173 1956|222 [ 25) | 268|256 {203 | 171 ] 1491133
0.3 150 1166 | 184 [ 20212231234 | 259 | 204 11721149 | 133

0.4 V44167 | 171 [ 185200 (204 {233 204 | 172 150 | 133

0.5 1381 148 | 1591 1701 18) 1 187 (206 [ 202 172] 150 | 133

005 | 13611521175 (205 (249|255 1218176 | 150 131|117

u,! 13511501174 | 2031 243 | 256 | 219 176 | 150 | 131 {117

5.5 0,2 134 ) 149 169§ 192|220 230 220176 150 ] 131} 117
0. 131 144 160 178 tua| 206 221 L1770 1300 117

0.4 P26 11381 (50 [ 163 [ 1771184212 177150 131 117

0,5 2L 131 O 150 ] 160 ) 1681 1821 (74| 149|131 ] 117

DO5 (LB st 176 2121 2201 1901 155] 132|116 104

0.1 LIS 132 150 175] 209] 221 [ 190 155{ 132 116] 104

6 0.? V7] 130 147 | 1681 193] 207 1901 1351 132] 116] 104
0,3 VIO E278 841 | IB7] 170 183] 191 ] 155 132] 116] 104

0.4 PRU 1220 133 1451 157 163 1881 184 (32 116] 104

0.5 107 116] 126 ] 134 143 148] 163] 149 131 116] 104

i‘ P HMey et ! o M)?C])C}ll HCHT L3772 ldﬁ HILC YR Het bl
Rue 3";‘ 1ICHUHA 130 ITd B ' BE.
l Fue JTHEEE ) 4114
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Tab6avua 4

KosdhdHuuent ¢uu A5 cTepKHER H3 PABHONONOMHbLIX
yI'OJlKOI! ynpyroaamemlennux B MIAOCKOCTH CHMMETDHH
H WAPHUPHO 3aKPENJEHHBIX H3 3TOH MJIOCKOCTH

(he=08 p,=1)

V(%)

—

- Xl@)

Yu. MPH Do, PABHOM

—05|-04 [-03 |-02 01 [0 Ho1

0.2

-0, 3

0.4

0.5

830 (854 |880 [910 |938 945 [907
818 {841 |868 [894 [923 (936 (908
791 819 1839 (865 |890 (903 1914
767 (789 |815 (839 (881 (871 1911
748 {768 (787 (811 (829 (845 {877
723 [744 [760 {782 (806 (812 (844
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w
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5]

674 {713 |756 [804 |854 |871 |809
667 1693 |732 {777 |826 852 {811
623 |656 1691 |727 |768 |789 (825
593 620 [652 {684 |718 |735 |793
565 1592 1618 1645 (674 1689 [737
543 |564 |587 |611 |635 |648 [688

- |ewo—D
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721
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629
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631
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H66
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o

546 1590 1640 699 (772 |799 {715
528 |567 |612 (664 |725 |759 |717
493 525 [562 [602 |647 |672 [755
462 1491 (520 552 |587 (606 |654
435 | 459 | 484 |510 |538 653 (586
411 1431 | 452 |474 |494 [506 |534
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510
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400
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443 | 478 {541 |604 |638 {704 [623
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395 | 427 | 461 |498 [541 |562 {647
367 | 383 | 420 | 448 (480 [497 {552
343 | 364 | 386 |408 | 423 |445 |475
321|399 | 357 |375 | 392 |402 | 420
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ScooooD |oooooe |ocooooo |

hwiv=—o |[newie=—D (el
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298 {321 | 344 1367 | 394 (403 {456
277 (295|314 1333 | 352 362 | 386
259 [ 274 | 289 | 303 | 318 325 | 34!

2,6

e w=—o

413
416
422
436
413
358
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343
345
350
358
366

293
293
295
398
301
306

256
257
258
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262
265

wn

294 | 337 | 386 | 433 | 514 560 | 459
286 | 322 | 361 | 406 | 450 {489 | 465
266 1293 | 320 [ 349 | 381 | 392 | 457
247 | 266 | 287 [ 307 | 324 | 342 | 374
220 1215|260 [ 277 | 287 | 301 | 325
2131226 239|251 | 262 | 269 | 284

e —o

Co0ooo |ooopoo
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351
357
370
338
293

287
287
290
294
300
295
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245
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249

250
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215
215
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220
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Mpodoawenue Taba. 4

>t

Ho

Quo UPH Do, PaBHOM

~0,5

—0.4

—0.4

-0,2

=011 0 {4+01]402(|-+03]404[405

3.5

(2]

coooeo

240
236
223
207
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180

278
269
247
225
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191
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271
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377
347
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208

43314821393 (298 | 244 | 208 | 182
39214191396 |299 | 244 | 208 | 182
324 (3381392 | 303 | 246 | 209 | 183
275128913201 312{250 {211 | 184
2472541272281 253 (1213]185
221226238 ) 243243215 186

200
197
188
177
165
154

231
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193
177
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272
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208
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322
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181

37914121336 255|209 179 | 157
33013591339 251|205 179 157
27313191335]260( 212|180 157
2351 2481 2731 2661 214 181 ] 158
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1901 193} 202} 206 2041 183 160
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-_0 NN —O b LN —O
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copoeo |oooees

S X )
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221
194
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3241343| 287 216( 182] 156 136
290] 210( 290| 221 182] 1561 136
2401 251 286| 224 183( 156 137
2031 2141 230{ 227) 185] 157 138
183 188] 200 202] 185] 158| 138
164 167) 1741 177| 174] 157| 138

o

143
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193
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158
143
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233
221
193
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1562
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2751 2981 248 192 159] 137} 120
252 268] 250{ 193] 159| 137] 120
2091 218] 247 195| 160) 137| 120
181) 184] 203) 196] 161| 138} 121
157] 164 171] 175} 160} 138{ 121
144 146 150( 154 150| 137{ 121

5.9
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124
123
121
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110
104

142
141
136
128
119
110

166
164
153
139
127
116

198
192
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150
134
121

242| 255| 215( 168 140{ 121} 107
2201 230| 217 169) 140| 121 107
184} 192 214] 171 138 121] 107
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1391 144| 152 153] 140 122} 107
125( 129] 134( 135 131]| 120] 107
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B 1000 paa.

123
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142
135
124
13
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209( 2201 188( 149} 125/ 108 095
1921 205( 189! 249{ 125| 108} 095
163| 169 187| 150t 125 108] 095
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123( 129{ 135 135 123| 108| 096
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Koappruuentsl 4. BA9 CTEPKHEH B3 HEPABHONOAOUHBIX
VrOAKOB WAPHMPHO IAKPENIEHHBIX B JABYX [AABHLIX

TaGanunua 5

NAOGCKOCTAN

Y%

F: ()

- _ Gue NP Ty, paBhOv
fux i,
—05{—041-031—-0.2}-0,1 0 1+0if[+02]|+03|+04]+05
0.06 [840(862| 887|409 | 933 |945| 936 400 848} 810 755
0.1 8251 845 | 866 | 8849 911922939 890 48| 810|775
05 0.2 | 795|807 |827 849|867 | 878|907 | 893 8501811776
’ 0.3 |760]776| 789|813 52t | 837|863 | 882 | 853 | R12| 777
04 | 729(7451 761|778 | 7891 801 [ 823 | 840 | 856 | 816} 779
05 |7071718] 732|744 756 | 760 | 787 | 800 816 | 830 785
0.05 |680|714] 751|788 | 833|821 |.860]778] 711 655 | 608
0.1 655|685 | 717|753 | 790 806 | 872 | 779 712} 656 | 607
i 0.2 [609]633]659) 668! 7141725 768 796 716 658 ) LY
0.3 | 569(589] 6101 631|653 663|690 719 734| 662 612
0,4 |533]|551(568]584|601]609]620]649] 663| 678|618
0,56 |501|515]52091542]555]| 561|577} 590 600| 608{ 614
0,06 | 543|577 | 621|667 | 726( 757 776 | 670 591 530 181
0.l 514| 545| Hbd | 6141 660| 679 753 [ 671 HY2] 5301 482
i 5 0,2 14661489 514) 540 565 566 622 | 652{ 597 | 533 | 484
' 0,3 [427]445( 453 | 482 490 | 508} 526 | 557 | 568 | 541 | 488
0.4 {303 1081 4221 435 439 | 4541 4731 485 493 | 404 | 487
U5 [364)375|385(395( 404 407] 419] 429] 435 435] 432
0,05 | 437) 458 5uB| H54 1 KDY | 640 6806 | HGB| 489 432 388
9 0.2 14077 434} 461 5001 539 ] 558 | 6241 570 490 432{ 388
0.3 [ 363]382] 404 | 4151 446] 430[ 495 5141 498| 136 390
04 300 304 | 322 332 338 339 358 365| 367 | 164 | 355
0,5 [ 275)283] 291|299 305] 308] 316| 320) 321 329| 314
0.05 | 385|384 418|459 50K | 532 Hu8 | 4781 406 355 317
0,1 33010 351 | 370 106 439 | 454 | 3901 4821 407| 356] 313
2.5 (02 [ 200] 305 323 | 332 457 | 368 | 3911 401 | 35| 3581 319
03 | 265]271|284) 288 307 312] 324 330] 3291 3201 305
04 | 237]245)253| 262|208 270 277 | 282 281 2771 270
— | 05 |216]223]| 229|234 | 236 | 240 24:3| 246 | 246| 244 | 239




ITpodoawenue raba.

5

X 7 oo upN ,, paRHOM
o —-05|-04}—03|—02{—0.1| 0 [+01]40.2/+03|4+04]40,5
0,05 1293(319] 346]379] 415] 424 480 402| 330} 206 | 264
0,1 271 2891 3111334 357 369( 403 | 401 441 | 2971 264
3 0.2 2361 2501 26,2} 269 2801 2901 313] 317) 309) 289] 262
0.3 201122112301 2391 248 251 2521 262 269 251 | 240
04 19211001 205 2011 216 217 221 [ 224 222 218( 212
0.5 7811801 185 189 192 192] 193 196] 195} 193] 189
0,050 }244) 201 20n0] 316 337 | 3681 3u3] 303} 285 249 229
0.t 22112391 2541 2761 289 305} 326 | 321 | 85| 249 222
35 0.2 196 | 206 | 213 229 240 | 244 | 2551 2551 247 | 2331 215
' 0,3 1761 183 ) 1871 1984 203 | 206 211§ 212} 2091 202 ] 190
0.4 1591165 [ 170 174{ 178|179 182 182 181} 177} }72
0.5 1451 149 152 154} 1581 155] 160 160} 157 ) 157 154
0,05 (2071225 2451 265 287 | 2u5| 312 287 244 213 190
0,1 1911204 | 218 232 246 2541 266 ] 260 ] 239 212 190
4 0,2 166 [ 175 183] 192 196 [ 203 210 209 2021 192} 179
0,3 1481 154 1 IRT ) I66) 1711172} 170 175) 172} 167 | 167
0.4 1351 1391 133] 147 | 149 150 152} 152 150} 147§ (42
0.5 123{ 126 1290 130 130 13041301 134 133 1311 128
0,05 1173119212041 220]240]241] 256 235( 209] 183 164
0,1 16311631 1851 1931 207 | 213 220 213 199} 1757 163
15 0.2 139 146} 1561 164 170} 172 1771 175 169} 160] 150
! 03 1274 1320137 141 { 145 ] 1461 1491 1481 1451 1401 134
0.4 VIS IO 192 [ 125 1271 128 128 1291127 ] 124 120
0.5 1051108 1t T2 ri3p i) 1121 114 1121101 106
0,05 | 1581631175 tui] 2041209 2141 200| 180{ 160} 143
Q.1 141 ] 14T LIGB ] 16R] 173 181 186G} 180 | 168 IR1] 112
5 0.2 12311297 1350 140 146] 148 | 149 117 { 143] 135] 125
0.3 O 12 119 122 122 1264 1271 126 123 119 115
0.4 0a6 1 10a] 1068 106 1081 1101 LELE 1101 109] 103} 100
0,5 0921003 00510971 098] 0AR 1 0981 097 | 096 | 094 | 093
0,06 11331 144]155[165{ 174 178] 180 170 156 139 129
0.1 12311311 139] 146 158 | 155 1591 153] 144 133 |21
55 0.2 |106]110] 117122} 127 | 128} 1301127123} 117 | J08
’ 03 o7 ltool 1ot 1oz 1oat 109 1o 1091 1071 108] ngo
0.4 088 1000 [ 0081 005{ 0061 0061 097 | Q06 | 094 | U2 T 08Y
0.5 08N 10821082 [ 0851 ORG | ORG | 086 | D86 | OR5 | 183 D8
0,06 | 1171126]135] 144} 147 153 ] 104 ) 143 130] 121 1M
0,1 INB 115 192 12713311351 136] B3z 121 16| 107
6 0.2 0us Loua | tos 1ozt eEE 2 ues ] Liay 106 (o2l o6
0,3 0831 ORRI0A1 | 004 | 094 | 006 | 006 095 | D3] 0Y0 | ORG
0.4 077 1 o7s |l 0r2 L or4 1 08B [ USH] 08D [ D8 H] s 31 081 ] 078
0.5 07110721074 075075 0751070 070} UTH) 073 072
Hpuseaanne Inaucung ROIPOHUHCHTA (fu. B TAGAHUC YBEANUEHLE

B 1000 pas.



011

It

Ta6bnuua 6

KoadGHUMEHT .. ANR BHEUCHTPEHHO CHKATHIX WAPHHPHO 3AKPENJIEHHBIX CTEPKHER
H3 OAHHOUYHBIX Yroakos (.= p, = 1)
fax=iu sin v; fau=fu cos v
Guy NPH ¥, PABHOM
¥ {f. d fotix)
0 n/8 n/4 3n/8 n/2 Sn/8 3n/4 n/8 n

0,25 838 837 870 925 851 810 810 810 808
0,5 699 717 766 855 749 695 667 675 700
0.5 0,75 602 623 680 781 675 601 572 576 600
? 1 529 550 604 706 615 533 498 503 526
1.25 467 488 540 647 570 480 440 443 465
1.5 419 433 490 595 526 432 394 396 414
0,25 796 814 844 891 831 804 782 781 759
0.5 676 682 734 828 739 683 653 655 664
i 0,75 574 593 652 763 672 597 560 560 571
I 505 524 584 705 605 527 489 487 501
1,25 449 466 527 654 559 472 435 433 444
1.5 101 418 479 607 509 427 391 387 398
0.25 744 755 793 850 809 774 745 742 742
0.5 619 635 686 777 726 654 619 610 617
15 0,75 536 554 613 711 652 568 531 523 533
' 1 471 483 541 660 591 504 464 461 467
1,25 418 433 489 605 540 451 413 409 417
1,5 375 392 443 566 500 411 372 367 372
0,25 689 694 735 797 791 732 698 682 675
0.5 563 575 624 719 699 616 567 566 563
9 0,75 484 500 549 654 629 533 493 482 482
1 430 442 491 597 570 473 434 423 427
1,25 380 394 442 552 562 426 388 379 380
1,5 344 360 402 509 484 389 350 341 344
0,25 617 634 661 728 759 682 641 622 616
0,5 503 517 558 644 671 570 527 506 506
25 0,75 435 446 491 584 594 495 451 436 434
* 1 385 394 440 536 548 440 399 387 386
1,25 344 356 398 494 504 398 359 348 344
1.5 313 325 363 460 464 366 326 313 313
0.25 590 619 650 751 753 623 575 551 546
0,5 445 459 493 635 642 520 473 452 448
3 0,75 387 399 467 571 584 457 410 391 386
1 344 354 391 476 540 407 363 346 344
1,25 309 321 361 440 494 367 329 313 308
1.5 283 291 326 407 450 336 299 286 286
0,25 518 538 575 653 703 549 508 487 478
0,5 393 408 434 555 641 464 424 399 396
35 0,75 344 354 383 498 586 418 366 350 344
B 1 307 314 348 449 529 369 328 31 307
1.25 279 286 317 424 467 336 297 281 277
1,5 254 265 304 400 456 308 273 258 255
0,25 452 464 489 524 578 480 438 419 414
0,5 364 372 416 471 534 411 372 352 350
4 0,75 303 310 360 435 499 371 328 307 305
1 273 281 328 403 464 337 295 276 274
1,25 248 257 293 371 441 310 267 252 249
1,5 229 238 272 348 411 282 248 233 228




{ipodosxcenye rada. 6

{Tpnmeyanne Kosbpduunentu g..

B Tafianue yseauuens B 1000 pas.

'f:,. "pll A, [I.IHH.UM
A f=f/t) 0 a8 04 3n/8 n/2 I/ 314 Tx/8 a

0,25 388 395 408 135 463 406 375 36! 356

0.5 304 307 349 401 443 360 324 308 306

9] 0,75 270 275 204 369 424 327 289 274 268
] 243 254 271 341 403 300 263 248 243

1,25 223 231 208 323 385 278 242 226 225

0,25 326 431 342 362 380 349 321 310 310
0.5 279 285 285 337 368 312 282 268 265

5 0.75 243 240 2758 3i8 356 288 259 242 239
: { 217 222 239 300 344 264 235 221 219
1.25 201 204 228 277 330 249 219 203 200

1.5 186 196 215 267 318 234 202 190 I187

0,25 263 279 290 303 347 295 276 270 269

0.5 240 253 262 287 308 272 248 236 235

5,5 0.76 214 224 240) 270 300 253 225 215 212
1 196 200 228 253 2992 235 211 198 195

1.25 t80 186 204 21 D8} 222 198 183 181

0.25 238 243 248 08 290 253 239 233 232

0.5 213 218 227 246 278 235 217 208 206

6 0,75 {88 193 210 223 256 221 200 192 187
! 174 178 197 221 251 208 188 175 174

1.25 163 168 176 215 244 199 177 165 163

1.5 151 157 171 205 236 188 166 155 152



Ta6awua 7
Kos¢¢uuuem kocny YUHTHBAWOWMMKI BAUAHKE KPaeBOro BHpesa
Ha YCTORYMBOCTH IAPHHPHO 3AKPENACHHOTO CTEPKHA W3 CNAPEHHBIX YIOAKOB
(he=p,=1)
[Tapametpn Boipesa by, = 0,36,
ocn = 0,56

sl

fo= ‘/E_z'l"

Rocn NPH ¥, DABHOM

' ERE [ 324 | = IEZ | sn/2 | Ta/4

>
-
-~
©

boes = 0,3b; Ly = 0,56

0,1 078 | 084 | 0,89 | 093 | 0,93 | 0,81 0,77 | 0,73
1 0,3 0,78 | 0,99 | | 1 098 | 0,76 | 0,76
0.5 0,77 1 1 1 l 1 0,74 | 0,76
0,1 0,88 1 | 0,95 | 0,9 1 0,81 0,84
3 0.3 0,87 | 1 096 | 1 | | 0,89 { 0,85
0,5 0,85 l 094 i 1 | 0.82 | 0,83
0,1 0,97 | 092109 | 09 | 093 | 09 0,93
5 0,3 0,97 | 0,86 I l 1 0,86 | 0,92
0,5 0,98 | 0,93 | 1 1 092 | 091
boea = 0,36:  loen = 0,50 v H
0.1 092108 ) 079]1075] 074 ] 075|079 | 083
| 0.3 0,99 ! 089 | 0,74 | 0,74 | 0,74 | 0,89 1
0.5 0,99 | 093 107310731073 ] 093 1
0.1 1 | 097 | 079 | 084 | 079 | 0,9 |
3 03 0,95 1 1 0,8 084 | 08 1 |
0.5 0,91 1 1 084 | 0,82 | 0,84 1 1
0.1 098 | 097 | 09 085 | 08 | 0,85 ] 09 0,97
5 0,3 i 098 | 0,92 | 0,9 0,91 0.9 095 | 1
0.5 096 ( 0,99 1 0,91 0,89 { 091 | 0.99

8 3ax. 675¢ I3



[Tpodormcenue raba. 7

Rycn WPM v, pABHOM

0 n,4 n/2 3r/4 n br/4 n/2 Tn/4

hﬂ&f.’l - O,ﬁh: IUK‘,I’I = 0‘5’)

0,1 058 | 0,63 | 0,66 | 0,71 [ 0.7 964 | 0,58 | 0,57
I 0,3 058 | 073 | 0,84 | | 1 0,74 | 0,58 | 0,57
0.5 0,6 0,84 | 097 | 1 l 0.81 | 0,57 | 0,57
0,1 0,69 | 084 {1 1 1 0,93 | 0,68 | 0.69
3 0,3 0,7 | 091 | 1 l | 0.66 | 0,66
0,5 0,71 | 1 0.8 ! [ 0.65 | 0,65
0,1 08 | 093|092 [ 093 [ 0,91 | 091 | 0,87 | 0,82
5} 0,3 0,86 | 1 0.75 | 0,98 | 1 0.9 0,66 | 0,77
0,5 082 | 1 0,78 | 0,96 | 1 R 0.7 0.75

v I*l
hf)(‘.!l = O,Gb; luc,r; = O.Sb )

0,! 071 | 069 | 061 | 057 | 0,57 | 057 | 0,61 | 0,69
1 0,3 0,99 [ | 069 | 056 | 0,56 | 0,56 | 069 | 1
0.5 097 | 1 0,78 | 057 | 056 | 0,57 | 0,78 | 1|
0.1 i ! 0,79 | 0,64 | 0,68 | 064 [ 079 | 1
3 0.3 093 | 1| | 0,68 | 0,67 | 0,68 | 1| l
0,5 082 | 098 | 1 0,66 { 0,64 | 066 | 1 1
0,1 097 | 095 |1 087 | 0,76 | 075 | 0.76 | 0,87 | 0,95
5 0,3 089 | 6,94 | 088 } 0,78 | 0,74 | 078 | 0,87 | 0,94
0.5 0,82 | 0,91 | | 0,75 | 071 § 0,75 | | 0.91

114



llpodoamenue raba. 7

fa

f,cq NPH ¥V, pPaBitOM

0 n/4 n/2 da/d n 5n/4 In/2 n/4
)
bm‘.‘l = O,Gb; IOCJI = 0’5b ane
0,1 044 | 047 | 049 | 053 | 0,63 | 048 | 0,44 0.43
| 0.3 044 | 055§ 065 |1 0,75 1 0,75 | 056 | 0,44 | 0,43
0,5 044 | 063 | 0,81 l 1 062 | 0,44 | 0,43
0.1 054 | 067 | 0,82 { 096 | 098] | 0,7 0,52 | 0,53
3 0.3 0551 078 | 0,84 | 0.9 | 0,95 | 0,52 | 0,62
0.5 056 { 098 | 0,72 | 0,87 | 0,99 | 0,94 | 0,5 0,51
0.1 0.74 | 0,86 | 0.9 0.9 0,85 | 096 | 0.66 | 0,68
5 0,3 071 1 095 | 066 | 087 | 0,95 | 097 | 0,51 0,62
0.5 0,72 | | 067 | 0,8 0,93 | 1 0,56 | 0,6
bl)CJ’! = O,gb, lOCJI = Ossb
'l
0,1 063 | 06 0.54 | 051 0,5 0,51 0,54 | 0.6
| 0,3 087 { 093 ( 062 | 051 | 051} 05 0,62 | 088
0,5 0891 094 | 07 0.5 0,51 0.5 068 | 0,9
0,1 0,96 | 1 0,75 058 | 063 | 0,58 | 0,75 | 1
3 0.3 0891} 1 093] 062 062 ) 062 ] 09 ]
0,5 0,81 096 | 1 0,61 0.6 0.61 | 0.89
0.1 09 | 095 | 0,87 | 0,73 | 0,71 073 | 0,86 | 0,95
5 0.3 08710921 084 | 0,73 | 0.7] 073 ] 0,86 | 0,94
0.5 0,8 0,88 { 1 0.7 0,671 0,7 i 0,89

80



[Tpodoamenue Taba. 7

L [ { ]
Mapamerput veipesa: b, = 0,3h;
g ? i“= Es"’;?) nc.’l=lb
; ; Rocy UPH ¥, pHABHOM
) 0 n/4 n/2 3n/4 P 51/4 3n/2 n/4
005 | 081 | 088 | 091098 | ! 089 | 0.8 0.81
0,1 082 ] 083 | 1 [ | 093 | 0,79 | 0,78
2 02 082 |1 l 0,99 | 1 ] 0,79 | 0,79
0,3 082 (1 095 | 1 ] | 0,78 | 0,78
0.5 082 | 1 0,88 | 1 1 | 0,77 | 0,77
0,05 | 0,88 | 091 1 091 ] 098 | 0,94 | 0,81 | 0,83
0.l 087 | 1 | 093 ]| 096 | 92 | 0,8 0,82
3 0,2 088 | 1 ] 0,98 { | 1 0.8 08
0,3 0,86 | 1 099 | 1 1 1 0,79 | 0,84
0,5 084 | 1 0,9 | 1 l 0,78 | 0,82
0,05 0921092 ) 09 | 093 | 093 | 095 | 0,85 | 0,87
0,1 092 098|097 09 | 097 | 08| 081 { 0,87
4 0,2 092 | 1 08 | 096 | 098 | 0,86 | 0,77 | 0,83
0,3 088 | I 1 1 I 097 | 0,8 0,82
0.5 088 | 1 093 | 1 1 1 083 | 0,89
0,06 | 094 | 095 | 096 | 0.9 0.9 001 | 094 | 092
0,1 094 | 097 | 092 | 08 | 092 | 092 088 | 0,9
5 0,2 0,91 1 083 095 |1 093 | 0,79 | 0,88
0,3 0,91 l 083 | 1 1 098 | 0,73 | 0,86
0,5 087 | 1 093 [ 1 098 | 1 081 | 0.89
ITpodoaxcenue taba. 7
boen = 0,66,
L) —_ 0C yOO,
. o= Vi + 02 locn = 1
N T Roen IPH vV, pABHOM
’ ) nj4 | x/2 | 3a/4 n 5n/4 | 3n/2 | 7n/4
005 | 0.6 0,65 | 0,7 077 | 0,77 | 0,68 | 0,6 0,59
0,1 0.6 072 |1 08 091 | 0,9 0,75 | 0,61 | 06
2 0,2 061 | 0,83 | 1 1 1 087 | 061 | 06
0,3 062 | 087 |1 092 { 1 | 0,89 | 0,61 | 0,59
0,5 062 |1 0,82 | 0,99 | | 0,97 | 0,59 | 0,59
0,05 | 066 | 0,74 | 0,82 1 097 | 092 | 0,75 | 0,63 | 0,65
0.1 067 | 0,84 | 099 | 0,89 | I 091 | 065 | 0,65
3 0,2 0,68 | 096 [ 0,95 [ 0,94 | 1 094 | 0,66 | 0,66
0,3 068 | 1 0,88 | 1 | 1 0,66 | 0.65
0,5 0,69 | 1 0,78 | 0,96 | 1 1 0,63 | 0.63

116



[Tpodoancenue raba. 7

kocn TPH ¥V, paBnoM

cocoo

051 1063|077 | 095 | 092 [ 065} 049 | 0,5
052 | 0,77 | 0,89 | 0.9 09 | 0,84 | 05 0.5
052 | 077 | 0,83 | 093 | 0,98 [ 082 ) 05 0,5
54 1 093 ) 069 | 08 092 | 092 | 049 | 0,49

0 Al n/2 3n/4 n S5n/4 3n/2 in/a
005 | 075 | 083 | 0.89 | 0,89 | 09 093 | 0.85 | 0,72
0,1 0751089 | 093 | 093 | 0,94 | 092 | 069 | 0,72
0,2 0751099 ) 085 092 091 ! 09 0,66 | 0,71
0.3 076 | | 079 { 098 | 1 0,98 | 0,69 | 0.69
0,5 077 11 0,76 | 093 | 099 | | 0.66 | 0.68
0,05 [ 083 ]| 0,88 | 094 | 09 0,88 | 091 | 085 | 081
0,1 083 [.092 | 091 | 084 | 0,85 | 092 | 0,77 | 0,78
02 082095 | 077 | 0,93 | 0,96 | 0,83 | 0,66 | 0,75
0,3 0830950721093} 094 |1 062 | 0,74
0,5 0.81 | 075 | 088 | 092 | ! 0,68 | 0,73
[podosxenue raba. 7
boen = 0,9b;
loca =1
Rocar MPH v, PABHOM
4 0 n/4 n/2 3n/4 n 5n/4 3a/2 Ta/4
0,05 | 045 | 048 | 0,52 | 0,55 | 0.56 [ 0.5 0,45 | 0,44
0.1 046 | 0,53 { 0,6 0,70 | 0,7 0,55 | 0.46 | 0,44
0,2 046 | 062 ( 0,77 | 1 092 | 064 | 0,46 | 0,45
0.3 0,47 | 069 | 0,78 | 1 1 0,7 | 0,46 | 0,45
0,5 048 1 0,77 | 0,79 | 0,85 | 0,99 | 0,74 | 0,46 | 0,46
05 | 0,49 |1 0,58 | 0,59 | 0,65 | 0,73 | 0,55 | 0,47 | 0.49
I
2
3
5

|
|

0,05 591 0651 069 | 0,89 | 086 | 0,74 | 0,51 | 0,56
0,1 ,6 073 | 083 | 082 | 0,84 | 09 0,52 | 0,57
0.2 59 | 0851 0,76 | 085 | 0,83 | 091 | 0,51 [ 0,56
0.3 061 | 088 | 0,76 | 0,82 | 0,9 | 0,53 | 0,54
0.5 062 098 | 066 | 0,78 | 0,84 | 1 0,52 | 0,54
0,05 { 0,71 | 0,77 | 0.9 091 ( 0,89 | 093 | 0.67 | 0,67
0.1 0,69 | 0.8 087 10841 084 093} 06 0,64
0,2 068 | 0,87 | 0.71 | 0,84 | 0,87 [ 096 | 0,51 | 0,61
0,3 069 | 0,89 | 0,63 | 0,84 | 085 | | 0,49 | 0,59
0,5 0,68 | 095 | 065 | 0,78 | 0,83 | | 0,54 | 0,58

17



IIpodosxerue raba. 7

v o bocn = 0,3b;
oca = 1b
kocqe MPA v, paBioM
X T
0 n/4 n/2 3n/4 n Sn/4 3n/2 Tn/4
005 | 097 | 094 [ 0,81 | 0,77 | 0,79 | 0,77 | 0.81 | 0,94
0,1 099 | | 0,8 | 0.78 | 0,79 | 0,78 | 0.86 | |
2 0.2 097 |1 095 1078 1076 10,78 | 095 | 1
0.3 096 | | 1 075 [ 0,78 | 0,75 | | |
05 091 } 1 098 | 074 1 0,75 | 0,74 | 1 1
005 | 0,98 | | 0,86 | 0,75 [ 0,83 | 0,75 | 0,87 | 0,98
0,1 095 | 097 | 093 | 077 | 0,82 | 0,77 | 0,91 1
3 0.2 095 | 1 1 082 (078 | 0,82 | 0,93 | 0,98
0.3 0,92 | 094 | 0,97 | 079 |.0,78 | 0,8 1 1
0,5 095 ) 093 | 091 | 081 [081 |08 ]09 0,94
005 [ 095 {093 | 091 [081 [08] 081 |09 0,94
0,1 095 | 093 | 0,92 | 0.8 081 | 0,8t | 09 0.97
4 0,2 0,94 | | 0,92 {0,78 | 08 0,78 | 0,89 | 0,92
0,3 092 [ 099 | I 082 (084 )082 |1 1
0.5 089 | 098 | I 084 [ 083 | 084 |1 0,99
005 | 095|095 094 | 087 | 0,85 [ 0.87 | 0,94 | 0,95
0.1 094 (092 {087 | 082 (082 (082|088 | 092
5 0.2 091 | 094 | 0.8 083 {087 | 083 | 077 | 0,94
0.3 0,87 | 094 | 082 | 084 | 0,84 | 0,84 | 0.8 0,95
0,5 085|095 |1 0,86 | 0,8 086 | 1 0,95
fIpodosxenue Taba. 7
¥
' boen = 0,65;
loca =1
; . kone TP ¥, paBHOM
" 0 x/4 | m/2 | 3a/4 N EEY IR
005 | 077 | 0,73 | 0,63 | 0,59 | 0,6 0,59 | 063 | 0,73
0,1 | 095 ) 068 | 0.59 | 06 0,59 | 0,68 | 098
2 0,2 097 | | 0,77 | 0,6 0.6 0,6 077 | 1
03 095 | 1 0.86 | 0.6 0,6 0.6 0,86 | 0,95
0.5 091 | 1 088 | 059 | 059 | 059 | 0,88 | 1

118



lpodoaxcenue raba. 7

i I3 Koo cUPHOY panson
0 o /2 In/d a S5 /4 al2 Tn/4
] T
005 | 097 | I 069 | 0,58 | 0,65 | 0,58 | 069 | |
0,1 0,95 | | 077 |1 062 | 066 | 062 | 0,77 | |
3 02 095 [ 1 088 | 066 | 064 | 066 | 0,86 | |
03 089 | 1 087 | 0,65 | 065 [ 065 | 0,86 | |
0.5 0.8 096 | | 064 | 0,64 | 0,64 I 0,99
005 | 095|092 | 075 | 068 | 068 [ 068 | 0,75 | 0,92
0.1 095 | 092 | 082 | 068 | 069 | 068 | 0.8 0,94
4 0.2 092 | 097 | 0.8 0.66 | 0.67 | 0,66 | 0,82 [ 0.9
0.3 087 | 095 [ 097 | 0,71 | 0,69 | 0,71 | 0,99 [ 097
0.5 075 [ 089 | 1 0,7 067 | 0.7 1 0,93
0,05 | 094 | 094 | 0,89 | 0.77 | 0.76 | 077 | 0,89 | 0,94
0,1 092 | 091 | 0,84 | 073 | 0,73 | 0.73 | 0,84 | 0.92
5 0.2 08 | 089 078 0731076 073|078 | 09
0,3 083 |08 | 081 | 075(073]|075]| 081 [ v.89
0.5 077 | 0,86 | 1 072 | 07 072 | 1 0,86
f1podoaxcenue Taba. 7
f boen = 0.49h
laca=1b
ko, npi oy, pasnow
X Je
0] a4 1/2 3n/4 n 5n/4 /2 a4
0,06 | 067 | 065 ] 0,56 | 0,53 | 0,54 | 053 | 0,55 | 0.65
0,1 093 | 0,81 | 0.61 | 054 | 0,54 | 0,54 | 0,61 | 0.82
2 0,2 0.9 099 | 069 | 054 | 054 | 054 | 0,69 | 0.9
0,3 0389 | 097 | 0,79 | 054 [ 0,54 | 054 | 0,8 0,94
0.5 087 | 097 | 0,89 | 054 [ 0,54 | 0,54 | 0,80 | 095
0,05 | 094 | 0,96 | 0,63 | 0,53 | 0.6 0,53 | 0,62 | 097
0,1 091109 | 074 | 056 | 061 | 056 | 0,73 | 0,94
3 0.2 091 1 085 | 061 | 059 | 061 | 084 | 099
0,3 088 | 096 | 0,89 | 0,6 0,6 0,6 0,83 | 098
0.5 0,78 | 094 | 1 0.6 059 | 059 | 0,96 | 0,96
0,05 | 095 | 092 | 0.7 0,64 | 063 | 064 | 0,7 0,92
0,1 0,95 | 097 { 077 | 0,63 | 0,63 | 063 | 0,77 | 0,94
4 0,2 0,89 | 0,96 | 0,8 062 | 061 | 062 | 0,8 0,96
0.3 0,83 | 094 [ 094 | 0,67 | 065 | 067 | 0,92 | 0,96
0,5 0.74 | 091 ! 0.65 | 061 0,65 | 1| 0,92
0,05 | 0,64 | 094 | 087 | 0,74 | 072 | 0,73 | 0,88 | 0.94
0.1 0.9 091 | 083 | 07 0,68 [ 0,7 0,83 | 092
5 0,2 085 | 088 [ 0.8 0.7 072 | 07 0,8 0.9
0,3 082 | 088 | 0.8 0721 069 | 072 | 0,8 0,89
0,5 0,75 | 0,84 | 0,68 | 065 | 0,68 | 1 0,84

19



lpodosncenue Taba. 7

boca = 0,3b;
loen = 2,06
. I kocn, MPH v, paBHOM
o n/4 =/2 3n/4 n 5n/4 3x/2 n/4
0,05 | 0,79 | 0,84 | 09! | 0,99 1 0,9 0,78 | 0,76
0,1 0,8 0,89 | 0,91 0,99 | 1 096 | 0,78 | 0,76
2 0,2 0,79 [ 0,92 | 0,96 | 0,99 1 | 0,78 | 0,76
0.3 0.8 097 [ 086 | 099 | 1| 1 0,77 | 0,75
0,5 0.8 098 | 0,85 [ 098 | 099 | 098 | 0,77 | 0,76
0,05 1082 088 | 1 089 | 098 | 093 | 0,79 | 0,79
0,1 083 098|099 | 09 097 | 094 | 0,78 | 0,78
3 0,2 0,83 1 096 | 0,88 { 099 | 098 | 0,78 | 0,79
0,3 08311 089 | 0,86 | | 096 | 0,77 | 0.8
0,5 082 ] 098 | 086 | 086 ] 1 095 | 076 [ 0.8
0,05 086 | 089092 | 092 085 | 094 | 08 0,82
0,1 086 | 097 | 1 0,9 0,89 | 0,89 | 0,78 | 0,84
4 0,2 0,86 | 1 0,88 | 0,92 | 0,92 | 083 | 0,74 | 081
0.3 085 (098 | 088 | | 0,99 | 089 | 0,78 | 0.8
0.5 083 (099|088 | 098 | 099 | 1 0,72 | 0.81
0,05 { 0.9 0,91 092 | 0,87 { 087 | 0,87 { 0,9 0,87
0,1 0.9 094 | 09 0,83 | 0,84 | 0,87 | 0,87 | 0.86
5 0.2 0,87 | 0,9 075 | 0,89 | 098 | 0,85 | 0,71 0,84
0,3 087 | 0,96 | 0.77 | 0,95 | 0,96 | 0,98 | 0,69 | 0.82
0,5 086 | 099|087 | 094 | 097 | | 0,77 | 0,82
)4
MMpodosxcenue Taba. 7
boca = 0.66;
ocn =
L L Raca MPH ¥, PaBHOM
0 /4 n/2 3n/4 R Sn/4 3n/2 n/4
005 [ 0,57 | 0,62 { 0,66 | 0,71 | 0,73 | 0,65 | 0,6 0,56
0,1 0,58 | 068 [ 08 091 | 0,89 | 0,71 0,57 | 0,57
2 0.2 059 1 0,78 ( 091 | 092 | 1 0,82 | 0,58 | 0,57
03 0,59 | 0,85 088 ) 098} 098] 088 | 0,58 [ 0,57
0,5 0,6 | 078 1 093 | 098 | 097 | 0,57 | 0,57
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ITpodoancenue Taba. 7

; 3 Eocy NP oV, PABROM
¢ 0 /4 w2 [ 3/ [ n‘[ 5:‘/47 3n/2 | 7n/4
— T 1 1 — T

0,05 | 061 | 0,68 | 0,73 [ 083 | 0,93 | 068 | 0,58 | 0,6

0.1 062 | 0,77 | 097 | 0,94 I 0383 | 05 0,62

3 0.2 0,63 | 088 | 097 | 0.85 ) 094 | 096 | 0,61 | 0,62
03 064 1097|079 | 083 [ 098 | | 0,61 | 0,62

05 066 | 099 | 0,74 [ 089 | 095 | | 0.6 0,61
005 | 668 { 0.75 | 0,81 | 0,85 | 087 | 099 | 0.61 | 0,66

0,1 0,7 084 | 092 | 084 | 0,88 | 0,84 | 0,62 | 0,67

4 0,2 0.7 091 | 078 | 084 | 084 [ 088 | 061 | 0,67
0,3 072 | 098 | 0,78 | 0,92 | 0.9 1 0,64 | 0,66
0.5 0,74 | 1 0,71 | 0,87 | 09 1 0.62 | 0,65
0,05 | 0,77 | 0,81 0,8 095 | 0,86 | 0,89 | 0,75 | 0,74
0,1 0,76 { 0,86 | 0,89 | 0,82 | 0,83 | 0.88 { 0.72 | 0,72

5 0,2 076 | 0,88 | 0,73 | 0,84 | 0,92 { 0,88 061 | 0,7
0,3 079 | 095 | 0.7 087 | 092 | 09 0.68 | 0.71
0,5 0,78 | 1 073 ] 082|092 |1 0,65 | 0,69
I1podoancenue raba. 7
bocn = 0,95,
oea = 2b
X ; Rocae NpH ¥, paBnom

) 0 a4 nf2 3n/4 B Sn/4 3n/2 n/4
0,05 | 042 | 0,45 | 048 | 0,52 | 0,52 | 0,47 | 0,42 | 0,41

0,1 043 | 05 0,55 | 0,64 | 0,64 | 051 | 0,42 | 0,42

2 0,2 044 | 0,58 | 0,74 1 0.91 059 | 0,43 | 0,43
0,3 044 | 064 | 0,93 | 0,94 1 0,65 | 0,43 | 0,43
0,5 045 | 0,74 | 0,73 | 0,83 | 094 | 0,73 | 043 | 0,43

005 | 045 ] 05 052 { 0,56 | 0,65 | 0,48 | 0,43 | 0,44

0,1 046 | 0,567 | 069 [ 0,97 | 09 0,58 | 0,44 | 0,46

3 0.2 048 | 0,69 | 0,82 | 0,84 | 0,93 | 075 | 046 | 0,47
0,3 049 | 0,77 | 0,73 | 086 | 09 082 [ 046 | 047
0,5 051 [ 0,86 | 0,65 | 075 | 0,88 | 0.84 | 0,46 | 0,46

005 | 0,53 ] 058 | 0,59 | 09 0,87 | 063 | 045 | 0,51

0,1 0,53 | 0,64 | 0,83 | 0,8 0,87 |} 0,75 | 0,47 | 0,51

4 0.2 055 | 0,75 | 0,74 | 0,75 [ 0,79 | 0,85 | 0,46 | 0,51
0,3 0,57 | 0.8 0,72 | 0,8 086 | 095! 0,48 | 05

0,5 057 | 089 | 063 | 0,74 | 0,83 ] 0,93 | 0,48 | 0.5
005 | 062 | 067 | 076 | 0,87 | 0,88 [ 0,84 | 0,58 | 0,59
0,1 062 | 0,71 | 0.82 | 0.8 082 | 0,86 | 0,53 | 0,58
5 0,2 062 ] 0,79 | 0,66 | 0.8 085 ] 0,96 | 0,46 | 0,55
0,3 063 | 0,84 | 0.6 079 | 0,84 | 0,95 [ 0,44 | 0,55
0,5 065 | 0,89 { 0,61 | 0,75 ] 0,81 | 0.9 0,49 | 0,55




ITpodoaxcenue raba. 7

L L
bycn = 0,3b;
S » locy = 26
N Roca NPH v, paBaom
- ! n A a2 | 3nj4 n Sn/4 | 3n/2 | 7a/4
005 1097 [ 0,89 | 0,82 | 0,77 | 0,76 | 0.77 | 0,82 | 0.88
0,1 098 | 1 084 075077 | 075) 085 [ 1
2 0,2 097 {0991 09 074 1 0,73 | 0,74 } 0,89 | 1|
0.3 091 [ 097 | 096 | 0,73 | 0,74 | 073 | 0,95 | 0,99
0.5 091 [ 098 | 093] 0,73 | 0,74 | 0,73 | 0,91 | 0,98
0,05 | 0,95 ] 0,97 | 0.85 | 0,7 0,78 | 0,7 0,85 | 098
0.1 094 [ 096 | 091 | 0,73 | 0,78 | 0,73 | 0,91 | 0,97
3 0,2 0,9 098 1 096 { 077 | 075 | 0,77 | 0,96 | 1|
0,3 088 | 096 | 0,99 | 0.76 | 0,76 | 0,76 | 0,97 | 0,98
0,5 085 | 094 | 09 0,76 | 0,77 | 0,76 | 09 0,95
005 091 | 09t ] 0821 0,76 | 0,78 | 0,76 | 0.81 | 091
0.1 0,9 092 | 091 | 0,76 | 0,77 | 0,76 | 091 | 0,92
4 0.2 089 | 091 | 0,84 | 0,75 | 0.74 | 075 | 0,85 | 0,92
0,3 087 | 09 0,93 | 0,8 079 | 0,8 0,63 | 0,89
0,5 0,83 | 0.9 1 0,78 | 0,77 { 078 | 1 091
0,05 | 09 091 1088 | 081 1081108108700l
0.1 0,9 088 [ 0,83 (078 (078 | 0,78 | 0.84 | 0.89
5. | 02 086 ( 0.87 | 0,78 | 0,8 0.83 | 0,8 0,79 | 0,88
0.3 0,84 | 0.87 | 0,8 081 1 081 [ 08] {08 0,88
0,5 082 | 088 | 098 | 0,78 | 0.8 0.8 099 | 0,89
Mpodorxenue raba. 7
L L]
5 boes = 0,65,
oca =
_ T Roca TIPH V. paBuOM
* ’ 0 n/a | n/2 | 3a/a 2 5x/4 | 3n/2 | 7a/4
0,05 | 0,73 | 0,7 0,6 0,56 | 0,57 | 0,56 | 0,6 0.7
0.1 097 | 0,9 065 | 0,57 | 0,57 | 0.57 | 0,65 | 0,92
2 0.2 0,93 | 0,74 1 057 | 0,58 | 0,58 | 0,74 | 0,97
0,3 0.9 097 | 087 | 0,57 | 059 | 0,57 | 0,86 | 0,95
0.5 087 | 094 | 09 0,58 | 0,57 | 058 | 0,88 | 098
005 | 0,9 | 095 | 064 | 0,55 | 0,61 0,54 | 0,63 | 0.89
0.1 093 1096 (074 | 057 | 063 | 057 | 0,74 | 0,87
3 0,2 089 { 096 | 0,83 | 0,63 | 0,61 | 0.6l 083 |1
0.3 085] 09 | 089 | 0,63 | 062 | 0,63 | 0,89 | 0,97
0.5 075 | 09 09 062 | 061 | 062 | 0,79 | 0,86




ITpodoamcenue taba. 7
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JKkBYBANEHTHBA MEpPexXo] OT CeYeHHR ¢ MeCTHON norudsio —'r (napamerpu Tadanua 8

mme
NOorubH [oy, ly) K CEYEHHIO ¢ KPAEBLIM BLIPEIOM lr (napamerpl  bocn, loca)

JlWHHA MecTHOTD Napamerpu Crpeaka MECTROR NOLHEY [ou (fom = fou/b)
ocnuGrenns _ Bhipesa
fomsee, ng;l = ét:f:'//bb ol 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
05 Tocn 0,37 0,32 0.3 0,26 — — — — —
' boen 0,2 0.4 0,5 0.6 — — — — —
0.1 Toea 0,71 0,63 0.6 0,72 0,59 0,52 0.54 0.5 0,47
' bocs 0.2 0.4 0.5 0,5 0,6 0,7 0.7 0,8 09
15 Loen 0,94 0,91 0.88 1,07 0,87 0,77 0.8 0,74 0.7
! Yoy 0.2 0,4 0,5 0,5 0,6 0.7 0.7 0.8 0.9
9 Loca 1,57 1,57 1,58 1.38 1,14 1,26 1.06 0,99 0.94
boca 0,1 0.3 0.4 0.5 \ 0.7 0.8 09
25 Loen 0,0 1,55 1,77 1,61 1,35 1.52 1,34 1,35 {,25
’ boea 0,00 0,3 0,4 0,5 0.6 0.6 0.7 0,7 0,8
3 Loea 0,00 0.0 0.3 , 0.5 0.5 0,6 0,7 0.7
baen 0.0 0,0 2,01 2,19 1,97 23 1,84 1,56 1,62




Tabaunua 9

KoHcrpykTHEHbie dopMbl, 00Aana101UIHE HU3KOH XJAA0CTOHKOCTHIO
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Ta6anwuna 10

Kputnueckas temneparypa [, ANA KOHCTPYKTHBHEX DODM,
00AARAOIMNAX HHUIKOHK XAANOCTORKOCTHLIO

77,

A KOHCTPYKUHAX H1 CTAAH Mapok (cm taba. 9

AN KOHCTPYKTHBHBX dOpM

Toaiwina
MeMeH 10N, Cr3en 091 2C
" Al A2 Al, A2, BJ
Al BI, I T 52, b .13 T e Py
3 a5 a1, A3 | g3, :2124. ng.
10 -35 —35 —J39 —43 --5l1 —
5 —22 —25 —29 —33 —40 —75
20 —13 —16 —19 —24 —28 —64
25 —4 -7 — —14 —16 —52
30 +6 +3 —_ —4 -5 —40
35 +16 +12 — +5 +7 | —o9




Ta6auua

Mpremsl cneunanbHOro yCHACHHS SJNEMEHTOB KOHCTPYKuMA
C 1e1b10 NMOBLIMEHHS WX XJAANOCTORKOCTH

I

Tun

KnHC rpyKTHRHA
topma

Bapuanru
vosrer s

tHENP

QBAP ! a

— " § 1

+ . r =10
BLICBERMATL

R
mmg%-mwﬂ )

HEMNPOBAP

HA T ITY GBUHY
HENPOBAPA

\ CHATHL
r=50 WNINSMAUKHKOR

_J

RETAMG r=10 BbLIPE3ATH
A - TA30OM

i |

AETAnIa_r_ - r=50 BbIPEIATH

L _J

r -mfaznm\ KPOMOK

' ETANL A
LA _

il

~r=10 BLIPE3ATb TA3OM

NOAETANM A

AETANb r=10 BHIPE3ATH
;m{i; Ao

st Gl

AETANb [~ M r=50 BLIPE3ATL
A rAZ0M

r=50 ,_% Z_PA:!.IIEIIKA KPOMOKX
c AR AL Lkt adbbebddihd Lt Al
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lTpodoaxwenue Taba. 11

T Koscrpysrisnas Bapunamuw
ni thopma VCHACHHS
HA TNYBUHY

SRS

\ HENPOBAP

HENPOBAPA

| BLIPESATL FA30OM
r=50 uau WHIMOMAIKWHKOR

r =50
BBIPE3ATL FAZOM

r=50 |
3AUYMCTUTDL
UWAKOGMAIINHKOA

2 | eme—
a
{,A no AETANU A
3 | TFITITNRY & TV r m‘w‘“ﬂ _I
| ! '
!‘ TITIITTIYY 1l Iﬂ"nll | Land ata) J._:_""' J
. Tt "R BLIPE3ATH
r=50 FA30OM
AETANL A 2% 0BO3IHAYEHWE MOANDUKALURA

I

NPMEMOB YCMNEHWUA B TEKCTE

NOCOEWA:  THUIM— MOANGHKALUA
KOHCTPYKTUBHOM ®0PMb  MOAUONKAUUA
NPUEMA YCUAEHWA

NMPUMEP. Ala, bla wn.T.4.

[MPHIIOXEHHE 5
Pexomendyemoe

Ouenka ZOArOBEMHOCTH CBAPHLIX NMOAKPAHOBHIX Ganok

OucHKa AONTOBEYHOCTH CBAPHLIX HOJKPEHOBLIX 6anoK MOXeT ObLlTb
MONYYeHa M3 YCTAJNOCTHOrO pPecypea BepxHeHd 30Hbl CTCHKH Y NORCHOTO

wBa no dopmyne

N=N,-10 "

Gr—Osge

rae N, — j10nycTuMOe UYHCIO HATPYXKEHWUH PacyeTHOr0 CEYeHHN CBapHOH

NOAKPAHOBOHW Ganku

(pacuernui#t  pecypc);

N, =19,5+ 10f—koauuecrso

HHFD)’)KEHHﬁ, COOTBCTCTBYIOILEE TOYKe nnepeaoma KpHB()Fl YCTEJO0CTHBIX
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KpuBan yeTanocTHMX OTKA308 CBAPHOA
noAKpanosol Gankw _

OTKa30B CBApHLIX NOAKPAHOBbIX GaloK (PHCYHOK), o, = 450 krc/om? —
pefeabHOe HaNpPsKEeHHE CBAPHLIX NONKPAHOBBIX 6aNOK, XapaKTepHIyolHE
HEOTPAHMUEHHYIO [OATOBEUHOCTL Ganok; m = 761,39 — napamerp KpHBOIl
YCTANOCTHLIX OTKA30B CBAPHBIX NOAKPAHOBLIX B6ajoK; O — CPeAHECTATH-
YECKOE HAmpsXKeHHe B BEpXHeHR 30HEe CTeHKH OT 3KCMIyaTaluHOHHOH
KpaHOBOH Harpy3kH.

3a uMKA HAarpy>XeHHS NPUHHMAETCsi NPOE3A HAX PACYETHHIM CeUeHHeM
OJLHOTO KaTKa KpaHa.

Hanpsi:kcHHe B BepxHedl 30He CTEHKH OT 3KCM/IYATAUHOHHOW HArpy3kH
onpeaeasieTcsi no ¢opmyne

Oae = V(05 + Gtoc. o — (0x + Otoe. ) (O1y + Otac, 4) + (015 + e, )’ +375, .

rpe oy = M/ Wen, Groc, y = F/(twlcr). Gy = 2Ml’w/’f; Tige, x = 0.250 s
Tay = F/(Rwl).

3gech 0603HAHEHHA HaNPsKEHWH, CHAOBHX H  FeOMETPHUECKHX
dakTopos npuuatH no n. 13-—-34 CHwuIT [1-23-81%,

Hanpsikenue 0, BbUHCARETCH OT CPEAHECTATHUYECKOH KpaHoBO#H
HATPY3KH, XapaKkTepHayemoii nasieHusimH Konec F, .. 3KcnayaTalHOHHbIE
LaBJIeHHS] KoJec MOrytr ObiTh oOnpeefeHbl KAk CpeaHecTaTHYeCKHe
uamepeuns 3a 2—7 cyr. [lonyckaerca 3KCnayaTalHOHHbIE AABJIEHHA
OljpefeAnTb YMHOMXKEHHEM HOPMATHBHBIX 3HAUCHWA Ha KO3(dHUHEHTH Bep-
THKANbHON KpaHoBo# Harpysku n = 0,7.

Ins noaxpaHoeblX 6anoK, PACNONOKEHHLIX CO CTOPOHBI OCHOBHBIX
XKENC3HOAOPOXKHBIX NYTeH, N0 KOTOPHIM B OTAENCHHUSA- PA3NEBAHHS CJHTKOB,
a Taxkxe B NPOJCTH HATPCBATENbHBLIX KOJNOAUECB, HA KOJNOHHAJZbI KOMPOBBIX
€XOB MOAAIOTCA COCTABbl C M3NOXKHHUAMH H BAroHsl ¢ MeTaAJOJOMOM,
KO3 HUHEHT BEPTHKAAbHON KpaHOBO#H Harpysku n = 0,8.

UHeno UHKAOB HArpyXeHnit 6aN0K Ha UCC/IE1YeMOM NPOH3BOACTBEHHOM
yuacTke Ny yCTaHas/HBaeTcss Hab/iOAEHHAMH YaCTOTH MECTHOTO Harpy-
XeHHA pacueTHOro ceuehusi 6anok B Tewenue [5—30 cyr, ymMHOXKeHHO#
Ha BEChb NEPHOL HX 3KCNAyaTaumy. IInsa nporho3a 4HCAa LHKAOB Harpy-
MEHWH NpH TNPOCKTHPOBEHMH MACTOTY MCCTHBLIX HarpyXeHu# 6ajoxk no-
NYCKaeTcs onpefejnTh YMHOXCHHEM YACTOTH npoe3nos KPaHOB
Anpoesacass cyrkw  HA  KOJHYECTBO KATKOB Ry Ha KoHuUeBOH Oanke mocta
KpaHa. B Tabnvue npusesennl 3HAUEHHA IMnpoespos/s cyres AJIA  OCHOBHBIX
3/1aHHA MeTaJJIyPruueckol npoMbliLIEHHOCTH.

9 3ax. 675¢. 129



texuos?oﬁzﬁeez:uge::;énenu. f mpoesn0R Mpumedanne
oTAeAeHUS W T. M. B CyTH
Pasnupounasn 100
Pa3speBanusi cantkos 200
[Teynbie 300
Hlnakoesie aBOpH 600
LluxToBuie [MoBbiwiennan uyactora Harpy-
Konounaam xonposbix uexoB [ 600/1000 | XeHHa npuHHMaeTcs Ha ywacT-
JIBOpH cGOPKH H3NOMHHIL Kax MNpPOETOB COOTBETCTBEHHO
HarpepaTenbHble KOMOAUbI B 30He IKXTOBLIX Oajneid H
Pacnpenenurenshbie npoaeTsl 1200 BECOB, [3KETHPYIOWHX npec-
COB, CTel/aX€H COOpKH CH-
¢doHoB

[Tpn onpenenenun N, U cpelnectaTHueckHX Aasaenwuit Komec cJje-
AYET YUHTHLIBAThL (PAKTHUECKOE WM PACHETHOE NOBbLILIEHHE HHTEHCUBHOCTH

3KCNJIYaTallHK KPaHOBOro O0GOPYACBaHHS.

[IpHronHoCTh KOHCTPYKLHH TOAKPAHOBHX 5a/j0K ONpeneNsieTcs cpaBHe-
HHEM 3KCMAYATaUHOHHOPO YHC/E HArpyxeHHit Ny ¢ pacyeTHBIM pecypcom
G6ankn N, (Nue < N,).

[IPHJIO)XEHHE 6
Cnpagounoe

NMpumepn pacuera

Tlpumep 1

M3 HHXKHHX NORCOB MOAKPAHOBLIX 630K 3AaHHS MAPTEHOBCKOTO
uexa, nocrpoexsoro B 1961 r, orobpano W wHcnwiTavo 14 o6pasuos
MeTanna. 3HAYEHHA Npefesa TeKYYecTH, NONYYEHHBIe MPH HCABLITAHWAX
06pa3uos, npuseleHbl B Tabakue, TaM Ke BHINOJHEH MOMACYET BEJHYHI,
BXOAAIINX B BHIPAXKEHHS [AA Op H Sp.

G, u Sz nogcusutwsalrcs no dopmyram u. 217 o, = 3832/14 =
=273 MIla, Sp= ¥ 4428/13 = 18,4 M[la.

Daa m=14 no tabn. 12 umeem a;=2,614 u no ¢opmyre (I)
nonyyaem Rno = 273 — 2,614 - 18,4 = 230 MIla.

KoappuunHeHT HanexHOCTH No MaTepnaty B COOTBETCTBHH € yKaaa-
HusiMH n. 2.18 Ym==1,1. Pacuernce conpotuercuue R,, = 230/1,1 =
= 290 MIla.

3ametum, uyto ann Gankn BIl-1 MOXHO upMHSTL HOpMaTHBHOE
conporuBaedde pasubiM 265 MIla, a R,, = 240 MIla.
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02:::& Tie,  MITa Oic = @u (0 — o)’ Mpumeyanne
| 279 6 36 Banka BII-1
2 265 —8- 64 To xe
3 285 12 144 »

4 291 18 254
5 253 —20 400
6 273 0 0
7 287 14 196
8 243 —30 900
9 275 2 4
10 274 1 o
11 293 20 400
12 307 34 1156
13 246 —27 729
14 261 —12 144
Hroro 3832 — 4498
Mpnmep 2

Cro#ka BbICOTOH 6,4 M, moifepXHBaIOILaA KOHCTPYKURIO ra30npCBOAa,
uarotosjeHa u3 asyrtaspa Ne 27a no OCT [0016—39 (A =54.6 cm?;
W, =485 cm*; i, =109 cm). Pacuernan Harpyska N =520 «H,
HArpy3Ka OT COGCTBEHHOro BECa MOLAePIKHBAEMbIX KOHCTPYKUHE, NPH KO-
TOPOH BHINOAHANHCL oOmeph, N;=460 kH. Martepnan KOHCTPYKUHH
HMEET PacueTHOE COMPOTHBJEHHE Ryo = 200 MMla.

IMpu ob6caenoBanuAXx oOHapyxeHO obllee HCKPHBJAEHHE CTOHKH CO
CTpeikoil fi, =6 CcM ¥ KOPPO3HOHHBIA H3HOC, PaBHOMEPHHE N0 ROMe-
PEYHOMY CEYEeHHI0 ¢ TAYGHHOH NPOHHKHOBEHHN Koppo3unu A* = 1.5 mwm.

PacyeTHble reoMeTpHYECKHe XapaKTepHCTHKH BBIYHCARIOTCH MO (opmy-
nam (7) u (8):

— 2
,.;_546( 85+137)—39’84 cm?,
W, = 485(1 — 0,22 - 1,5) = 324 cm’,
(RoappuurenT ksw npuHsiT no Taba. 1 npun. 4, d = 8,5 mm; { = 13,7 mm).

[pupencHHOE 3HaUEHHE PALNYCA WHEPUHR g = ]/J”_vl_'_‘.ﬂ_

Ap[
1/ 328 130 — 105 cm
39.84 ' ’

= 640 ] / 200
BoiyHCAAEM YCAOBHYKO FHGKOCTE A = = 1,89, u .
y y CT 105 51 1% Ha

npsKeHHe B MOMEHT 3aMepa HCKpHBAeHHS of =—=460/39,84—11,55 kH/cm’=
1,897 - 115,5

Mo ¢opmyne (11) xospduunent ¢, =1 — 0,1 o0 = 0,796,
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a CNeaoBaTeNbHO, CTPENKA WHCKPHBAEHHS B MCXOLHOM COCTOSIHHH, BhUNCAIA-
eman no gopmyne (10), cocraBut fo= 10,796 - 6 = 4,78 cm.
OTHOCHTENbHBIH 3IKCLEHTpHCHTET my == 4,78 - 39,84/324 = 0,588, Ko-
s(pduuneHtT BauagHHA Gopmbl cedewns no taba. 73 CHuIT 11-23-81*
paper v = (1,75 — 0,1 - 0,5688) — 0,02(5 — 0,588) 1,89 = 1.53.
Kos(pHuHenT nepexona OT CTPENKH HCKPHBAEHHA K 3KBHBAJICHTHOMY
IKCLEHTPUCHTETY onpeaensnem no dopmyse (9)

=082 401 L2200 _ g7,
-orkyna nte; =087 - 1,53 . 0,588 = 0,78. ITo TaGa. 74 CHuIl [1-23-81*
ana A= 1,89 u m, = 0,78 umeem ¢z = 0,594,
Mpoeepxa no dopmyne (51) CHuaI1 11-23-81* noxaauiBaer, uTO
520/0,594 - 39.84 = 21,98 kH/cm? = 21,98 MI1a > 200 - 0,9 = 180 MIlla.
Croiiky HEeo6X0AHMO YCHJIHUTD.

NMpumep 3

Packoc pepmpr (Heonopubiit) anunoi 226 cM H3roToBJER H3 cnapeHHbIX
yroakos 75X75X6. Tlpu o6caenoBanun dhepMbl OGHAPYKEHBI HCKPHBACHHA
fasx =25 cM # fius,y = —1.,b cM, KOTOpBlE BBHAY MAJOCTH HanpsKeHus o’
NpH 3amepe CTPENOK NMPHHUMAeM DaBHLIMU [y H fyo.

Kpome Toro, o6ciaepoanwaMu oGHapyXeHa JOKalbHas HOrHOb
noiky ¢ napamerpamu (puc. 1) fy =20 cm, low = 2,8 cM, pacnonoxeunnasn
TIPHMEPHO NocepefnHe MiuHbl, Pacyerdas Harpyska N = 95 kH, pacuernoe
conpotusaenue R,, = 210 Mlla.

BespasmepHbie OTHOCHTENbHLIE CTPEAKH HCKPHBJEHHS

_ 2.5 ] /2.06 - 107 —15 ./206-10°
v = 7 = 0144: = = —O. l.
“ =296 -08 v 2

210 226 210

.VCJ]OBHaﬂ FHOKOCTH B IJIOCKOCTH CHMM@TPHH
x‘=% V/210/2.1 - 105 = 2.48.

[ HaAReHHBIX 3HAYEHWH H,, U, W Ac no Tabn. 4 npun. 4
(n: = 0,8; p, = | no ykazauuam n. 2.37) onpenensem ¢., = 0,351.

Hcnonb3yn pannbie o Ge3pa3MepHOR BeaxuHHe MeCTHOH norubu
Fou = 2,8/76=10,37. I, =20/75=2,66 no tabar. 8 npun. 4 onpe-
[ensieM 3KBHBAJIeHTHbIE pasmepbl KpaeBoro Bboipeda ly, = 1,72 . 7,5 =
= 12,9 cM; bocn = 0,51 - 7,56 = 3,8 cM.

OnpenensieM yron v HanpaeJeHHA CcyMMapHO#t pnorubu igv =
=25/1,56=1,67; v =58 =0,32n, u ee Beanuuny J, = /0,442 + 0,212=
= 0,49. [To ta6a. 7 npun. 4 onpenenneM o, = 0,77.

IMposepka no ¢opmyare (13) 95/0,35-0.77-17,56=20,2 kH/cm®<<
<< 210 MIla noxkasuiBaer, uTO 3MeMEHT MOXeT ObiTb ocrasaer 6e3
YCHJAEHHSA.
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A = 17,56 cm?
Lx=2,89m
1-1
——— @D
~N

Puc. 1. K pacyery (npumep 3)

Mpumep 4

Ha crofixy ckBO3HOrG ceyewun (puc. 2) ¢ nOACAMH W3 ABYTABPOB
Ne 36a no OCT 10016—39 u packocHoil peweTKoil H3 paBHONOAOYHBIX
yroakoB 75X8 no OCT 10014—39 neficteyer cuia N = 1400 «H,
NpUAOKeHHas C 3KcueHTpucHTeroM 0,2 M. Marepnan  KoHCTpyKumi
HMEeT PacyeTHOE CONPOTHBIEHHE Ry, = 200 MIla. Crofika umeer oGinee
HCKPHBJEHHE CO CTPeaKkod fu= [, = 80 MM (u3Mepena B HarpyxeHHOM
COCTOSIHHH).

[eomeTpuueckne XAPAKTEPHCTHKU CEUSHHURA:

Bersb — A, = 76,3 cM% I, = 15 760 cm*; iy = 14,4 cm; [,, = 552 cm?;
iyo == 2,69 cm;

crepxeds B uedoM A, =2-763=152,6 cm* [,=2.875=
= 1750 cm*; 1,, =2 - 552 + 2 - 76.3 - 30° = 138 900 cm".

Mpusenennan ru6xocts (cm. Taba. 7 CHull 11-23-81*):

134
a = 10—1_;—-60 - 120—56.
1200
Ay = e — 40);
Y /T38900/152,6

A= Y/40° + 56 - 152,6/11,5 = 48,4; &;= 1,51.

[as onpenefieHUn IKCUCHTPHCHTETA, IKBUBANEHTHATO CTPEAKE HCKPHE-
dennst f,==8 cM, BuuuciseM m = foAsac/l =8 - 152,6 - 30/138 900 =

= 0,262 » no ¢popmyne (18) nmeem: k=08 + 0,25 - y0,262/1,51 =
= (),885.
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Puc. 2. K pacuery (npumep 4)

CyMMapHLIfi OTHOCHTE/bHBIH 3SKCUEHTpUCHTET cuawt N B H3OrHyTO#
crofike m = (0,885 - 8 4+ 20) - 152,6 - 30/138 900 = 0.893.

Oan oTAenbHOW BerBu umeem: A= 120/2,69 = 45; ¢ = 0,888, u no
dopmyae (17) @eer = (1 -+ 0,04 - 45 ¥200/2,06 - 10°) 0,888 = 0,94. Oxon-
yaTeNbHOE 3HAUEHHe YCJIOBHOH NPHBEJEHHONM TnGKocTH onpeAeasercs no

dopmyae (15)
ke[= 4.84 "/ 2.06—'105= 1.46

Mo ta6a. 75 CHuII 11-23-81* raxonnum ¢, = 0,484.

Tposepsem no popmyae (14) 1400/0,94-0,484 - 152,6=20,2 xH/cu’=
= 220 MIla << 210 MIla, T1. e. ycuienne He tpebyercs.

Mpumep 5

B HuxHelt yactu cTyneHuaToii KonoHHH (pHc. 3) npH OGCAEAOBaHHU
ofuapyxennl caeaywouune gepexTh:

PACUEHTPOBKA y3J0B KpemJeHHs packocoB K TIOAKPAHOBOH BeTBH
t =64 mm;

obulee HCKPHBAEHWE HHXKHell naHeaW HAPYXHOH BETBH B MNJOCKOCTH
pamul fi; = 16 mm.

TpeGyercs npoBepuTh YCTOHYHUBOCTL HHXKHEA HACTH KONOHH B IWTOCKOCTH
paMbl Ha OEACTBHE pacyeTHbIX KOMOHHALUHA YCHAHH, HArpyXawoulux BETBH:

noakpanosywo N, = 1879 xH; M, = —729 kH - »;

HapyxHylo N. = 2108 xkH, Mz==1066 kH - wm;

pacuetnas nonepeysas cHAd Qumax = 171 kH.

Matepuan konowH — ctans MapkH BCT3kn2 ¢ pacyerHblM COMPOTHB-
AeHnem Ry, = 22,5 kH/cm? gas @acownoro npokata n R, = 21,5 xH/cm?
AN MMCTOBOrO Npokata TosMwHHOH A0 20 Mm. KosdpdHuMeHT npheeneHus
pacueTHOR ANHHB ANA HHIKHEN YACTH KOJOKHH pp = 2,0.
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Puc. 3. K pacuery (npumep 5)

A. TlpoBepuM  ycTOMYMBOCTR KOJOHH HA  JeficTBHE KOMGHHAauW#
yCugHiA, HATPYXKaOWHX NOAKPAHOBYIO BET8L, NPH 3TOM OyreM Y4HTHBATH
MECTHBIH M3r#6 BETBH B COOTBETCTBHU ¢ TpeGoBaHusAMH n. 2.44,

Mn - Qmut = 17] . 6,4 = 1094 KH « CM.

BoluncauB nprGaHKeRHo (no nHeneOPMHPOBAHHOR Cxeme) ycuaue B
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NONKPaHQBOH BETBH, HANIEM OTHOCHTE/LHBIR IKCUEHTPHCUTET NPHAOKEHHA
APOAOALHON CHAbl B Y3/1¢ NMOAKPAHOBOI BETBH
Ma  As 1094 - 74,6

N. W, 1241 -119 = 0.552.

m, =

YcaoBHas ruﬁnocn, BETBH B IJIOCKOCTH HauMeHbuiedi MeCcTKOCTH
T, = l/‘Rf; 210 225
3,79 20600

[Npubenennbiil OTHOCHTENbHBIA IKCUBHTPHCHTET My = Ny = 0,622 X
X 0,552 = 0,343. 3aece 1= 0,622 — kospdHumeHT BauAHHA GoOpMBI O-
nepeuHoro cevenna u3 taba. 73 CHull 11-23-81*.

To M3BeCTHhIM 3HAueHHHEM Ay M M. w3 Taba. 76 CHuIl 11-23-81*
Ha#deM COOTBETCTRYIOL(E® 3HAUEHHe [MPHBEACHHOrO OTHOCHTEJNbLHOrO 3IKC-
LEHTPHCHTETE Mg = 0,14, yUUTHIBAKOUIErO KOCOCHMMETPHYKYIO hOpMY INIOPSH
M3ru6aoliMXx MOMEHTOB Ha MOARKPAHOBOM BeTBH B Tpejejax TaHeaH.
3atem no va6a. 74 CHwull [[-23-81* onpesesum Xo3hPHUNEHT QPper =
= 0,815, yunThiBaloHi#l MecTHLI H3ru6 BeTBH.

Has onpenenenus kospguUAEHTa ¢, XapPaKTEPHIYIOULIETO YCTORYHBOCTh
KONOHHB B UE/OM, TIPEABAPHTENbHO BLIYHCAHM TeOMETPHUECKHE XapakTe-
PHCTHKH TOAHOrO ceuenns A, = A, + A2 = 74,6 + 114,8 = 1894 cm?;
Je= Ay’ + Apyl = 74,6 - 88° + 114,8 - 57° = 951 000 cm*; i=y1,/A,—
= Y951 000/1894 =71 em; A=ul/i=20-1130/7] = 31,8.

= 1,83.

[TpuBenedHas ruGKOCTb HHXKHCH YAaCTH KONOHHH

1/A’+a.—_= 31,87 4 271

An 24 6 = 34.9.

3aech o) = 27 — KO3 PHUHEHT, YUHTLIBAIOWHA Yroa HaKioHa packoca
K BetBH (cM. Taba. 7 CHull 11-23-81%); Ay = 24, =2 -712,3 = 24,6 cM® —
MACWAAE CEYEHHA PACKOCOB.

OnpefennB YCAOBHYIO TPHBENCHHYIO THOKOCTb Ay M OTHOCHTENbHBIR
sKcuentpucurer m no gopmynam (15) u (16)

Ret = Aet V @oerRyo/E = 34,9 /0,815 - 22,5/20 600 = 1,04;
_ M Aam _ 72900 1894 -88 .
=N, T T T 1879 T eslo00 . o

3 Ttab6a. 75 CHull 11-23-81* nahaem ¢ == ¢.= 0,574 wu nposepum
YCTOHUHBOCThL KOJOHHDI

N 1879
@pserA. 0,574 - 0,815 - 1894

= 21,2 kH/em? << Ry = 22,5 kH/cm?

b. [lpoBepuM yCTOMUKBOCTD KOJNOHHBI Ka JeACTBHE KOMOHHAILHUM
YCHAHI, HATPYXAIOUWIHX HAPYXHYID BETBb, C YYETOM €€ HCKPHBJEHHA
B HHIKHER MaHenu.

leoMeTpHYeCKHe XapAKTEPUCTHKH HAPYXKHOH BeTBH Ay = 1148 em?;
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lio=14.-46-43"+2-1,4-18%/12 4+ 252542 .92 =4020 cm'; iy =
= V1.2/Aw = Y4020/114.8 =59 cM; Wep = l,2/2, = 4020/5 = 804 cm®.
YenosHaa ruGKOCTb BETBH HAa yHACTKE MeXAY y3JamMH COeAHHHTENbHOH

pelleTkH
— __ 210 ) ‘
=33 ¥V me00 "

N 2108
oA, 0,614 - 0,780 - 189.4

= 23,0 kH/cM? > Ryop. = 21,5 xH/cm?.

TTockonbKYy HanpsiKeHHOe COCTONHHE BETBH B MOMEHT H3MEpPeHHA
CTPeNKH HCKPHBJAEHHMA HEH3BECTHO, NpHHuMaeM f, = fi, = 16 Mm. OtHocu-
TenbHan crpenka mz = [{As2/ W) = 1,6 (114,8/804) = 0,228.

Koydpduunent nepexoaa K BHeuenTpewHoMy cxathio k=082 +

Vams V/2.02 . 0,228
+ 01 L% — 082 4 01 P o

3naece N = 2,02 — Ko3appHUHEHT BAHRHHA  opMbl  nONepeuroro
ceyenun, onpeaeneHuniit no ta6a. 73 CHull I1-23-81* 8 saBHcumocTH oT
R == 1,15 u mg = 0,228

TlpuBeneHHbI OTHOCUTENbHBI IKCUEHTPHCHTET Mepz = Rymz = 0,879X
X2,02 - 0,228 = 0,405.

B 3aBHCHMOCTH OT (OJYYEHHLIX 3HAUEHHH M2 W A2 NO Tabn. 74
CHHIT 11-23-81* HaXoauM Paer = 0,789,

Jnst  RaxomaeHHs Ko3PQHUWCHTa ¢ ANA  CKBO3ZHOH _ KOJIOHHbI
KaK e/4HOr0 CTEPKHA NPeaBapHTeNbHO BLIYHCAAEM A= Aot V @ees Ry /E =
M. A,a. 106600 189,4.57

=349 0,789 - 21.5/20600 = I m =3~ - ~7" =515 * 51 o0 —

= 0,879.

== (},574.
Mo tabs. 75 CHull 11-23-81* naxoanm ¢ = ¢, = 0,614 u nposepsem
YCTOHUHBOCTD KOJNIOHHbL.
N 2108
PPoerde 0,614 - 0,789 - 1894

= 23 kH/cM® > Ryoy. = 21,5 kH/cem?,

YcTOH4HBOCTL KOMOHHBLI He ofecneveHa, TpeGyeTcst YCHAEHHE NOBpeX-
ACHHON BETBH,

Mpumep 6
Ha onopuniii packoc crponunbHo#t depmbl, cocrosiHii W3 ABYX
yronkoB 125X 8, aeficrsyer ckumaoowas cuna N, =300 kH. Marepnaa
KOHCTPYKUHA uMmeeT pacyetsoe conpoTtusiedue 240 MIlla. Pacuernasn
AnuHa cTepxua I, = [, = 4,2 m. Knacc Koucrpykuhit no n. 4.8 — tpernii.
TpebGyerca npoBepuTb BO3MOXKHOCTL IKCIAYATallHH IEMEHTA NMPH yBe-
NHYEHHH ycuaua B HeMm ¢ 300 no 550 kH.
XapakTepUCTHKN OCHOBHOrO cevenns: A, = 39,4 cm?; Jyo == 588 cm*
Wi = 175 cm?; Woy = 64,4 cM?; iy = 3.87 cM; Qi = 4,44 oM; g2 = [,63 cm.
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Prc. 4. K pacuery (npumep 6)

I'n6rocrb Ay, = 420/3,87 = 108,5; ¢ = 0,488.

Mposepka 550/(0,488 - 39,4) = 28,6 xH/cm® = 286 MIla > 240 MIla
YK&3biBEET Ha HEOGXOAHMOCTb YCH/IeHW#, KOTOpOe BHINOJHAEM MO CXeme
pHc. 4.

Omnpepenim pacyeTHyil0 BeJIHMMHY HauanbHOro npor#6a CTepus.
PacyeTHoe 3HaueHHe CJyuaiHOrc OTHOCHTENbHOrO SKCUEHTPHCHTETa NpH
Aox = 108,5, mo, = 0,22.

D#aeposa cuaa

n’El,y _ 02,06 - 105 - 10 - 588 - 10~°

Nos=-—ly—— 197 = 678 kH.
Cﬂy‘-laﬁﬂb]ﬁ IKCLEHTPHCHTET # NPOTHE NONOXKHTEJALHOrO HanpaBAE€HHA
300
— . . -—2 —3 . _2 . ——} . -_2¢ ——
e,=022.163.10 0,358 - 107° ™m; fo. =10,358 - 10 678300
=0,284 - 107% m.
C.nyqai'm 1) IKCUEHTPHCHTET H mnporub OTPUUATE/NBHOrO HaMNpas/CHHA
_ _ N T _ 300 _
ey = 0.22( 4.44 10 )— 0,98 10 M, im = 0,98 '—S'm =
= —0,78 - 1072 m.

IlpoBepka BO3MOXHOCTH YCHIEHHSI CTEPXKHA NP AEHCTBHH npoaoAnb-
HOTO CXKHMAIOUIEro YCHAWA, AEHCTBYIOLlEro BO BpeMs paboT Mo ycuae-
Huio N) = 300 xH:

Nno  NPOYHOCTH 1npH cnyuai&nom 3KCUCHTPHCHTETE MNOJOXKHTENbHOFO
HANpaBJIEeHHA , ,

300 - 10° _s , 300(0,358 + 0.284) 10°- 10~
%=z o7 10°+ 38 . 10-7 (12,5 — 3,36) X
X 1072 . 1078 = 76,14 + 29,9 = 106,04 MIlla < 0.8 - 240 = 192 MIla;
NpH CAYYAaHHOM KCUEHTPHCUTETE OTPHLATENLHOTO HanpaBJeHHs:

300 - 10° ¢ . 300(0,98 + 0,78)10% - 107* .y e
—_— — ! 3 . l - k—
% =394.10 " 10 588 - 10~° 36 - 10 10

= 76,14 + 30,2 = 106,34 MIla < 0,8 - 240 = 192 MI[la;
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MO YCNAOBHIO YCTORUABOCTH
Ny 300 - 10°
A, 0,488 - 39,4 -

Gp =

0=7 1078 = 156 MIla < 0,8 - 240=192 MIla.
Mockoabky Po = 106,34/240 = 0,44 << 0,8, TO0 10 n. 4.12 MOXHO Bhl-
MONHATb yCHAeHHe 6€3 pasrpyskH.

XapakTepucTHkH cedeHns nocie ycudenus A = A, + A, = 39,4 X
X 1074 4+ 27,6 - 107* =67 - 107* m?% 1, = (588 + 39,4 - 1,95° 4+ 262 +

4+ 27,6 - 2,789 1078 = 1213 - 10°% w'; i, = _1%;_3;&;;4‘25.,0—2 "
L1107
42 oo oo 12184107 e s
;"I - 4.26 AT - 98v7- ¢ = 0.551. Wlx = 5’31 10— —228.5 10 M
Wi gy o 1213 - 1078 e s
Qix T = 341 - 1077 M Wy, == {125 —5.31) 107 = 168,7 - 107% n3
W’.’x

_ - . 10-2
o =—7 =252 - 10

Onpesesidm nporué CTepPXKHS Nocae NPHCOEXHHEHHA 3ITEMEHTOB YCH-
JeHUs:
AIPU NONONKHTEABHOM CNY4AHHOM 3KCUEHTPHCHTETE

f,=fu(1_u~(1_ IU+EI))_0284 10~ (l 300)(

X 1072

———) = 0,127 -
588 4 2 - 131
NpH OTPHULATENbHOM Cle‘{aHHOM 3KCUEHTPHUCHTETE

2. 131
=—078.107491—
f. 7( 678—300 588 + 2 - 131

)= —0.349 - 1672 W

Pacyer cBapHbix (UBOB Ha BO34eHCTBHE YCIOBHOW NORNEPEYHOM

cunb Qe = 7.15 - 1075 (2330 — E/R,)%: 7.15 - 10-5(2330 — 2,06 X

850
5 —
X 10°/240) 0551 10,5 kH.

CraTHuecKHil MOMEHT 3JIEMEHTa YCH/EHUS OTHOCHTENbHO HeRTpanbHOl
ocu: Sy, = 13,8 - 107* . 2,78 - 10~2=138,36 . 107® m®

MaxcnManbHblfi  WAr  WNOHOYHOre wWea Ifmex = 40, = 40 - 1,98 X
X 1072=79,2.10"%m

[punumaem k=4 MM, {=0,6 M., CBapka RPOH3BOLHTCA 3NEKTPO-
aamu 342; R., = 180 MIla.

Pacuer HenpepnlBHLIX YY4aCTKOB IINOHOYHBIX [UBOB OCYLULECTBAHETCS
Ha CABHMTAIOLIEE YCHIHKe

, §
Qiu:er [ = 10,5 - 38, 360_;_0f06— 19.9 kH.

== 1213
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MHHHMHJ]IJH?I” NJHHa y‘IHCTKOB 1INTOHOYHOT'O wiBa

AT 05 - 199 . 10°

+ 00l =57 T80 1. 1. 107
— 0.0297 u.

lo =

* 7 BukiRuye¥e T

IIauHy yuyacTKOB NOHOYHBLIX WBOB npuHumaem 5 om. Konuessie
WBH 3AEMEHTOB YCHJEHHA NPHHHMAEM C KaTeTom k; = 6 mMm.
Hopmanbhoe ycisine, nepeasaeMoe Ha E€MENT yCuJeHHS

N, = (500 — 300)%5 —= 51,5 kH.

HnuHa KoHuesbiX LWIBOB
0.5(19,9 4 51,5) - 10*
06-07-180-107%- 10°

JnnHy wBoB npuHUmMaem 6 chm.

Onpenensiem ocTaTouHbifi CBapounbii Npornb ssemenTa
2
v
ful = GNG __-" . _" En;y[;

/I 8
_ Nee 678
aN_..Nm_—ND—.—678__300-- l.?g. a—'5/60—'_'00083|

D, = 0,04kF = 0,04 - 0.4° =064 - 1072 cM2 = 0,64 - 107¢ w2

L= + 0,01 = 0,0572 wm.

Ko ¢uuuenr, y4uTLIBAIOWHAE HauasbHOe HATPSKEHHO-dedopMUpo-
BAHHOE COCTOSIHHE 3JEMEHTA H CXEMY ero ycHJeHus

m=1—uln(l —§)/in 2,

[» I Y
rae & = R"' — Ko3pPpHuuenT, XxapakTepH3yILHH YPOBEHb HAYaJAbHBIX

yo
HANPAXXEHHH B 30He i-TO wWBa.

Hanpskenusi B 30He HHXHHX LWIBOB MpH CAYyYafHOM 3KCUEHTPH-
cHTeTE:
HOJOKUTEALIOLO HANPEBACHUR

300 - 10 * 107% _ 300(0,358 + 0,127)10~% . 10°
=~354-70° T : 5;_8 . 10*)a (336 —0.8) X
X 1072 . 107¢ = 69,8 MIla;

M
ﬂ"

OTPHUATEABHOrO HanpasJeHun

. 300-10°.107®

=

300 (0,98 + 0,349) 102 - 10°
35470 T ‘ 588 . 10 ° (3,36 — 0,8) X
X 107% - 107¢ = 93,5 MIla.

Hanpskenusi B 30HE BEPXHHX ILBOB MpPH CAYUBHHOM IKCUEHTPH-
CHTeTe:
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NONOKHTENBHOTO HANPaBACHHH
300 - 10* - 107  300(0.358 + 0,127) 10°% . 10*

B 10724078 =
=m0 T 588 - 10 ° 744 - 1071070 =
= 94,55 MIla;

OTPHUATENbHOrO HaNpaBJEeHHs
. 300 .10°-10"%  300(0,98 + 0,349) 10~2 . 10 —2  ins
*="g9a. 0 588 - 107 44107107 =
= 25,7 MIlTa.
OcTaTouHbLli CBapouHblih nporu6 npu cayuaiiHoM IKCUEHTDHCHTETE:
NOJNOXHTENLHOFO HallpaBieHHA
0..s=94,55 MIlla; §3_5=9—45—5=O.394; na‘o=l—0.5w= 1,361;
240 in2
69,81 In(1—0,291)
—_ YRR Tt b . =1 = 1, .
g, =—69,81 MIlla; &, . 540 0.291; n,,=1—-0,6 %) 1,248,
» —6 2
fo— 1,79 - 0,083 264 - 1077 420" o 549 .| 361 —
1213 - 1078 8
—2.451.1248)107°=6,36 - 107" m;
OTPHUATENLHOrO HATIPABAEHHA
) _ 287 . . In(1-0,107) )
03,5—25,7 Mﬂa, ga‘a——%&o —-—0.[07, na,a—l—0,5——-m2— =S |.082,
) 935 . . n(1 —039) .
Gu,r~—93,5 Mﬂa, E,,‘ F—W—O.SQ, Ny r— | — 0,5——-—51—2'—'- = 1,356,

. 107 2
fo=1,79 - 0,083 ?ﬁ; _ ll(())‘ﬂ : 5%0—(2 - 549 . 1,082 —

—2-451.1356) 1072 = —6,04 - 107° m.

PacuyeTuniit SKBHBANCHTHbIE IKCUCHTpHCHTET &= ¢€ + f. + Rufo; NpH
CAYHANHOM 3KCUEHTPHUCHTETE:

NONOKUTENLHONO HANPABAEHHR ¢ = &, — ea = 0,358 - 1072 — 1,95 X
X 10 2= —1,592 . 1072 m; e =(—1,592 + 0,127} 1072 + 0,5 - 6,36 X
X 10 Y= —1,433. 107 m;

OTPHUATEABHOTO HanpapieHHs e = e, — e, = —0,98 - 107% — 1,95 X
X 1072=—293.107° m; e =1(—293—0394) 10— 604 107% =
= —333-107% m.

[TpoRepka YCTOHUHBOCTH YCHJACHHOTO CTepXHA B OJOCKOCTH H3rHGa
NPH CAYHARHOM 3KCUEHTPHCHTETE!

e 1,433 - 1072
DOJNIOXHTENBHOTO HaNpagaeHWd m, = ——A = — — {7
pasa (7 2985 - 10 <
_ - 240
X107 =042, 5, =987 Y ——— =337, n=(1,75—0,lm) —
2,06 - 10° n=d 0.tm)

—0,02(5 — m)A= (1,75 — 0,1 - 0,42) — 0,02 (5 — 0,42) 3,37 = 1 ,4; m, =

. 3, -8
= 1.4-042=0588; ¢ = 04606 o= 900 10" 10
¢A  0.4606 - 67 - 10°
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. 102
OTPHILATCABHOTO HanpaBeHHA ’"":232'2?5 ll%‘ 67 - 107* = 0,976;

n=(L75 —0,1) — 0,02 (5 — 0,976) 3,37 = 1,38; m., = 1,38 - 0,976=1,35;

L 10% . 10-8
W= 0351 0 = — = PRI — 233,0 < 240 MTTa,

Mpumep 7

B cBfiaM ¢ yBeauueHHEM rPYy3ONOABEMHOCTH KPAHOB HOPOH3BOAHTCA
yCHJleHHe CTYnenuaThiXx KOJOHH Kapkaca {(puc. 5). YcuaeHue BHLINOAHEHO
nyTeM yBeJHYeHHsl CEUYeHHA ¢ MPHCOENHHEHHEM 32NEMEHTOB YCHJICHHSA
CINOWHBIMH wBamMH ky = 6 Mm. OcHOBHOE ceyeHHC KOJOHHB H 37€MeHTh
YCHNEHHSI H3roToBJeHs W3 CTasW Mapku Bcer3ne6 ¢ pacyeTHniM compo-
THBJAeHHeM R, = 270 MIla. Ycuaenue npoH3BOAHNOCH NPH OTCYTCTBHH
KpaHUBHIX HarpysoK, KOria AeACTBYIOIHE YCHAWS COCTaBAAAH: N, =
= 1037 kH, M, = 1777 kH - m. Kosdduunent nprsefcHHs ANHHBI HHXKHEH
YacTH KOAOHHB u = |,78.

TpeGyercs npoBepuTsL YyCTOHYHBOCTE HHAKHER YaCTH KONTOHHBI B MTJJIOCKOCTH
paMbl Ha JeHCTBHE PACyeTHbIX KOMOHHAUHE YCHAMH, HArPYXAIOLWLHX BETBH:

noakpanosyw N; = 3720 kH; M) = —2240 kH - m,

HapyxkHyio Ng = 3500 kH; M= 2400 kH - m;

MaKcHMaabHO monepeutas cuna Q = 468 kH.

A TeoMerpiuyeckHe XapaKTEPHCTHKH CEYEHHS YCHJIEHHON KOJOHHKI

rnojkpauosan Bersb A, = 131 4 26,3 = 157,3 com? 1, =3130 +
-+ 0,6° - 131 4 99,3 + 2,74% . 26,3 = 3474 cm*: i= ¥ 3474/157,3 =4.7 cw;
W = 3474/10,9 = 319 cm¥;

wapyxuas BetBb Aw = 145 + 20,2 =165,2 com% [ = 3720 +
+ 2 - 84,6 = 3889 cm?'; i = y/3889/165,2 =49 cm; W, = 3889/11,5=
= 388 cm?;

nosnoe ceuense A, = 131 + 145 =276 cm? A = 1573 + 165,2 =
= 322,5 cm?, 1,=3130+ 131 - 72,76°+ 3720 4 145 - 65,74?=1 327 000 cm*;
! = 3889 4 67,857 - 165,2 4 3474+ 71,252 - 1573 = 1566 000 cm*; i=
= y'1 566 000/322,5 = 69,7 cm.

B. lpoBepka yCTOHUHBOCTH KOMOHHBI Ha jgeiicTBHe KOMOHHalHi
YCHAHH, Harpy>X4diowWHX HOAKPaHOBYK) BETBb.

[ns uaxoxaenus cBapouHOro nporua BETBH HAa yuyacTKe MEXAY
Y3NaMH PeuteTkH OnpesennM Ko3PPHUMEHTH 7, YUMTHBAIOUIKE HAYAJbHOE
HaNpsKeHHO-1e(pOPMHUPOBAHHOE COCTOSIHHE MOAKPAHOBOH BETBH AAA NPH-
HATOH cXeMbl ycHieHHs (HOMepa uWIBOB — CM. puC. 5,6), a Takxke
napametput!V u aN.

HauanbHuie yanpaxenua B 3oue weos 1,2:

N, M, 1037 177 700 2
A + T 4= o7E 397 000 71,16 = —5,77 xH/cM®.

Gol == Gpp ==

[To ¢opmynam n. 4.2]1 BbUHCAHM BeTHYHHB KO3 HHUHEHTOB
E un
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a)

T 1-1
. h, = 1386
18062 X 15061
, B 72
(R 2 S . E
P do
=3 ~— N R — ¥
} / : - 15| © vp=6574 vy =7216
F: l om0 | 1000
| ]
IIRNEHE:
| i —\9{
N HERZ (I
1Pt
' I .
) S | P B
1 ] 4 - 57,4 211
] \. | - z Yo2
- h Y| - 14
| / : a Bé:t]§4
o ' T '
L/ } ="L100x14
| ! e e L
i L 7315 7115
1
_f"'l\ 7@\ L
500 | 1000
@ Puc. 5. K pacuery (npumep 7)
8 =8 = 0u/Rysi = —5,77/27,0 = —0,214,
o In(l —§&) In 1,214
m—ng_l—lS n2 =1 15 Tno —0,581

[Tapamerp nposoNBHOrO YKOpOUEHHS
V = 0,04k7 = 0,04 - 0,6 = 0,0144 cm>

llo cbopmy.ne (37) uafizem BesHUMHY CBAPOYHOro mporuba

0,0144 . 1507
o = aNa g Zn,y,_ 1.0 - 1.0W 2 - 0,581 - 0,1 = 0,0015 cwm.

3neck ay = | — Q)% PACTAHYTOrO 3MEMEHTA, 2 = | — AR CHAOWHOrO
wiB4a.

143



Jlas onpeneneHust IKCUESHTPHCHTETA NPONOJIBLHOR CHIbI B MOAKPAaHOBOM
BETBH, OGYCAOBJACHHOrO PacUeHTPOBKOH PacKocoB', NpeaBapHTENbHO Bbi-
YHCAHM  Y3N0BOA MoMeHT M. W npopoabHylo cuay Ns or  geficTeua
pacuerHblx Harpy3ok M, = Q{ =468 - 0,6 = 281 «kH - cm: Ny =
= 3720 - 65,7/138,5 + 224 000/138,5 = 3328 kH.

Mockonbky My /Ns = 281/3382 = 0,083 > fw= 0,0015 cm npuuu-
MaeM B KauecTBe pacyeTHoro e, = 0,083,

OTHOCHTENbHBIA  IKCUEHTPHCHTET Ma — € A 0,083 157.3

W ! 319
= 0,041 < 0,1.

KosduunesT npoaoapHoro Hsru6a @eer = 0,920 Haxoaum kax ans
ILEHTPAAbHO-CKATOr0 31€MEeHTa THOGKOCTHIO Ag = 150/4,7 = 31,9 no ra6a. 72
CHuIT 11-23-81*.

Onpenenum cBapouHbiii NPOrHG HHXKHEA Y3CTH KOJOHHB KaK EAHHOro
CTepPXKHS

Go3 = Oos = ',%%Z + %7%?0- 62,55—12,1 kH/cu?, §.{=€‘=‘22—%1=0.448;
oa5=o,,ﬁ=12l7%z+ %73, 15=13,6 kH/cM?, Eg= = % = 0,503;
ng=rng=1— 0,5%9@= 1,43;
ng=ng=1— O.Sﬂ%g#so—s):‘ 1,50;
ay N3y 92 900 1.01.

T N,— N, 92900— 1037
3neck N, = n?El/(mil,) = 3,14 - 20600 - 1 566 000/(1,78 - 10)

_ ) i 0,0144 (1,78 - 1040* | )

=92900 kH; fu=101- 102 Toe—=l 2(—058 - 7015 +

+ 1,43 - 62,55 + 1,6 - 73,15) = 1,26 cm.

Jlns onpepenerns KoapdHUHEHTA @p, XAPAKTEPHIYIOULETO YCTOAUHBOCTh
Bceit KoJIoHHb, no dopmynam (51), (52) BuHuHCIHM YCNOBHYIO nNpHBe-
REHHYI0 FHOKOCTbL A, M OTHOCHTENbHBIR 3KCHEHTPHCHTET m

- . A ) @Ry _ o/ ((op 62 3225 Y092-27
Aep = ‘/(" tor)E —_11 f?'ﬁ + 2975 357) 0600 —

322,56
1 566 000

71,25 = 0,876.

m=g iac = 59,7

1

! PaclleHTPOBKA PACKOCOB BO3HHKAeT BCAGACTBHE CMEULEHHS OCH BETBH
na z, = 0,6 cm.
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3nech A = pl/i= 1,78 - 1040/69,7 = 26,6 — ru6KoCTh KOJNONHH; 0=
205°

=10 139,17 150———-29.7~ no ta6a. 7 CHull I11-23-81%; [j=M;/N, —
224 000
- O,wa ——-W— 0,5 - ,,25=59‘7

Mo rabn. 75 CHuIl 11-23-81* naxoaum w.= 0,515 u nposepsem
YCTORYHBOCTL KOAOHHBI

3720

= 2__ Rty — 97 . - 2
0515092 . 3925 — 24,3 kH/em® = Ry, = 27 - 0,9 = 24.3 kH/cm®

B. [IlpoBepka yCTORYMBOCTH KOJOHHbLI HA JeACTBHE KOMGHHAUMWH
YCHNHI, HArpyalollHX HapYyXKHYIO BETBb.

Jlns HaxoXKAeHHs CBAPOYHOrO MPOTrHGa HAPYKHOH BETBH OnpeneinM
OPOAOAbHYIO cHAY N,2, REHCTBYIOLLYI0 Ha BETBh BO BPEMS YCHAEHHS,
H KO3)PHUHEHT @y, YUHTHIBAIOUWI BJHAHME 3TOH CHALL HA CBapOYHLIH
nporu6
1037 - 72,8 177 700
138,56 138,5

35 140
= —— == ],05.
35 140 — 1828

Noz = = 1828 «H;

ay

3neck Ny = n2El2/13 = 3.14% - 20 600 - 3889/150- = 35 106 kH.
[To dopmyae (37) BhuHCAHM cBapouHbill nporu6
0.0144 . 1507

fuz = 1,05 - 1,0 —zggq—g—

2(—1,43-534 1,6+ 53)=0,008 cm.

Beuay wmanoctu npornuGa onpenenfieM @uer Kak AJA  UEHTPaAbHO-
CXKATOTO CTEPIKHA.

I'u6K0CTb BETBH Ay = 150/4,9 = 30,6.

Mo Ta6n. 73 CHuI1 [1-23-81* naxoaum e = 0,923

[aa onpenenenusn KosGpdHUHEHTA (. BLIYHCAHM OTHOCHTENbHbIA 3KC-
UEHTPHCHTeT

322,5

1566 000
3neck e; = Ma/N2 + [ = 240 000/3500 + 1,26 = 69,8 cm.

m =g ,iac = 69,8 67,85 = 0,975.

TTOCKONbKY BENMUHHA (ger NMPAKTHHECKH HE HM3MEHWNACh, OCTaB/AEM
» = 1,07, no ta6n. 75 CHull 11-23-81* uaxonuM ¢.= 0,486 u npo-
BepAeM YCTOHYHBOCTb KOJOHHBI
N 3500
¢ quA 0,486 - 0,923 . 322,5

YCTOAYHBOCTE KOMIOHHB B MJIOCKOCTH DaMbi oGecrnedeHa.

= 24,2 kH/cM” << Ryve = 24,3 kH/en’.

10 3ak. 675¢. 145



300
8 151
g b
, s[ ¥,
8 0 14
X, x, -
]
[ crrrrsercrsrres °
360 Puc. 6. K pacuery (npumep 8)
Mpumep 8

JByTaspoBana Ganka pabouedi TNAOWIAAKH C CEUYEHHEM MOSCOB
30020 Mm u credkn 120010 MM H3roTOBAEHA M3 CTAJIH C pPacyeTHLIM
conporuBineHneM Ry, = 210 MIlla. Banka Hecer noOCTOSHHYIO Harpyaky
oT cobcTBeHHOro Beca 00OpPYAOBaHHWs, COOTBETCTBYIOUIHA u3ruGaouiui
mMoMeHT B Heil M, = 1000 xH - m.

ITpH H3MeHeHHH TeXHOMOTHH HA 6a/IKy nepepaeTcs AONOAHHTENIbHbIH
HaruGgouni momedT AM = 2000 xH - M. Ycunenne peuteHo BHINONHHTDL
Ge3 IeMOHTa)Xa paHee YCTAHOBAEHHOro oGOPYNOBaHHA 160 cxeme pHC. 6.

TeomeTpHueckHe XapakTePHCTHKH HEYCHNEHHOTO CEUeHMS:

Lo = 590 000 cm®, Ao, = 240 cm% W,, = 9518 cM®; Yoo = yop = 45,5 cM.
Heo6xomnMocTh yeHieHHsi cllenyeT M3 NpOBepKH

(1000 + 2000) 10? <) — = 31.5 kH/cm?> — 315 MITa > 210 MIla.

9518
prBeHb HaYaJdbHOTO Harpymeuuﬂ:
0o = %‘g—o= 10,52 kH/cm? = 105,2 MMa; B, = 105.2/210 = 0,5.

Ina koucrpykuuu IV knacca B, << 0.8, 7. e. ycuaenne noa Harpyskodl
BO3MOXK IO,
[1o puc. 6 umeem:

Ae=0; A,=236-16=576cm* y, =628 cm.

Marepnan siaeMeHTa ycuaeHus — cTanb Mapku 09T2C ¢ pacueTHbIM
conporuBaennem Ry, = 290 Mlla, koab¢prument o = 290/210 =138
OnpeneasieM MAOWAAH CKATOH H PaCcTAHYTON 30H,;

Am=%[240—l,38(0—57,6)]=159,7 oM A,,=240 — 159,7==80,3 cm®.
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ITpepeabubiit H3ruGaloWIHA MOMEHT B IMJ4CTHYECKOM lIApHUpE onpe-
peaserca no popmyae (45) npu vy = 0,95:
[M}=[159,7 - 45,5 + 80,3 - 45,5 4 1,38(0 + 57,6 - 62,8)] 210 X
X 095 - 107*=3174 kH - m.

Hsan cpennera ceuenns 1 << 0,4R.. u no dopmyne (42) umeem:
M, + AM = 3000 xH - m << 3174 - | - 1 kH - m.

Mpumep 9
Ha croiiky w3 aByraspa Ne 20, nopaepxupawouyio pabouylo nio-
manKy, aeficrsyer npoaoavHas cuna N, =200 kH n uarnGawowwuii MOMEHT
M, =15 KH . m. PacyeTunie anunbl croiiku: [, =66 M u [, =19 m.
Marepuan croffkM HMeeT pacueTHue CONpPOTHRjACHHE Ry, =205 MIla.
Moce pekoHCTPYKIIHH pacueTHbie KOMGHHAILHH HArpy30K Ha CTORKY
OyAyT naBaTb YCHIHS H MOMEHTbI:

l-# komGunauua — N = 500 xH, M, = 20 kH - M,
2.0 » — N =350 kH, M, = —40 kH - m

CxeMa yCHNCHHA TPHHATA CHMMETPHYHOW no pHe. 7 ¢ NpHBapko#
wseanepos Ne 12 u3 craan mapku Ber3ne6-2 ¢ pacyetnbiM conpotksae-
nueM R, = 270 Mlla (o = 270/205=1,32).

TeomerpuueckHe XapaKTEPHCTHKH COYEHHA:

RO YCHIEHMS

A, =268 cv% 1., = 1840 cm'; o= 115 cm’;
W = 184 cM* i = 8,28 cM; iy = 2,07 cnM;

focne yCHieHus
An="534 cm* |, = 5452 emt', [, = 358 cm’;
W, =358 cv’; i.= 10,1 cm: i, = 3,68 cm.
OnpezensieM napamerpbl  NedOPMHPOBAHHON CXeMbl, OTHOCSILMECH
K HCXO/HOMY COCTOSHMIO:

1500 . 3.14% - 2,1 - 10* - 1840 )
e = WO--— 7,5 CM; N()‘_y = 6601 = 875 Kl‘l,
200 - 7,5
l =575 00 = 222 om-

ypOBEHb HAYAJIBHOrO  HATDYXEHHA  OfIpeAeNsAeTCA  HanpaXeHnem

200 | 200(7.5 + 2.22) ‘
=38 T 184 = 18,02 kH/cu? = 180,2 MIla;

Bo = 180,2/205 = 0,879 = 0,8 — ana suinOAHERNs paboOT 1Mo yCHAEHHIO
Tpebyerca pasrpy3uTh CTOHKY HJHM BPEMEHHO €€ DACKDENHTL (IIPHHHTUL
nocaennee).

Onpeaeanem nNprsefeHHOe PACUETHOE CONPOTHBAEHHE NV popMmyJe (49):

Oo

10*



Prc. 7. K pacwery (npumep 9)

Xy X A%
26.8 _
ha=1.32 — 22 (132 — )= L16;
_ 1840 .
k= 1,327 0 (132 — ) = 122

R, =205 Y1.16 - 1,22 = 243 MIa.

Csapuue WBbI, Kpensiine 3JIeEMEeHTH YCHJACHHWA, paCCUHTHIBAEM Ha
YCAOBHYIO [OMEPeUHYIO CHAY:

Ar = 660/10,1 = 65, ¢ = 0,779;

2,1 - 10°\ 500
== . —6 -y = = M = 4
Qu=175-10 (2330 513 0779 7.06 kH; s, =154 cm’.

TlpuHumaem war WNOHOYHOrO WBA 4w = 50 cM <C 40 - 1,563 = 61,1 cMm.
Capuraiouiee ycujne BuMUCAREM 10 ¢opmyne (29)

706 - 154
T,='—54§——50—-9.9 kH.

MuuHManbLHAas ATHH2 yuacTKa WNOHOYHOTO 11BA NpH kf=0,4 cm:
0,5-99
T 07-04-180-1-
[Tpunnumaem {» =5 cm.
Onpenensiem ocTaTOUHbIt CBAPOYHBIA NPOTHE 3n1eMeHTa:
a=5/50 = 0.,1;

V=2004-04"=6,4-10"% [, =660,
o) = 180,2 MIla; &, = 180,2/205 = 0,88;

@

l-{— | = 1,98 cm.

m=1-—205In(l — 0,88)/in 2 = 2,53;

__ 200 200(7,5642,22) . 2 .
Gy == %8 184 = —3,1 xH/cv* = —31 Mlla;
52 = —31/205 = —0,15;
np=1—15Ia(l + 0,15)/In 2 =0,7,;

875

aQy = m = 1.3.
To ¢opmyne (37) Haxonum:

6,4 - 1073 - 6602

fu:'=‘,3'0,l 8‘5452

(2-253.10—2.0,7-100=0,3 cm.
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Hedopmanun, Bo3HuKaWOLWHE 38 CYET NPHIKATHA NEMEHTOB YCHICHHS
yutem no ¢opmyae (36):

2. 31,2
=2, 2(l 3 )=2.12 X
2 1840 + 2 - 31.2 ™

OnpeaenneM pacyeTHble 3KCUEHTPUCHTETHI:
no komM6uHaunn |

e = 2000/500 + 2,12+ 1 - 0,3 =6,42 cm;
my = (6,42 - 53,4)/358 = 0,958,
no KoMGHRallnu 2
e = (—4000)/350 + 2,12+ 0,5 - 0,3 = —9,15 cm,
my==(9,16 - 53,4)/358 = 1,366.

TlpoBepreM YCTOWUHBOCTb 3NeMEHTA B IJIOCKOCTH HarnGa no ¢opmy-
ae (46). ITpusenennan ru6kocTb

660 243
10,1 2,1 . 10°

A= =2,22;

no KomGuHauuu |
n= (1,90 — 0,1 - 0,958) — 0.02 (6 — 0,958) 2,22 = 1,58,
me; = 1,58 - 0,958 = 1,514;
§e= 0,443.
500/0,443 - 53,4 = 21,13 kH/emM® = 211,3 MIa << 0.9 - 243 = 218,7 MIla;
no KoMGuHauuu 2
n=1(1,90 — 0,1 - 1,366) — 0,02 (6 — 1,366) 2,22 = 1,56,
me = 1,56 - 1,366 = 2,13,
Qo= 05361,
350/0,361 - 53,4 = 18,16 kH/cm* = 181,6 MIla < 218,7 MIla

YcTOHUHBOCTD M3 NJAOCKOCTH [AEACTBHA MOMEHTA MposepsieTcsd N0
n. 5.30 CHull 11-23-81%:;

no KomGuHauuu |
c=1/{ + 0,7 - 0,958 = 0,598; A, = 190/3,68 = 53,8; g, = 0,83;

500 - 10
0598083534 188,6 MIla < 218,7 MIla,

no Kom6uHaunu 2

a=1—(035— 0,05-1,366)=0,718, c=1/1+ 0,718 - 1,366 = 0,505;

350 - 10
EE 08 5 = 1964 MIla <2187 MIla.

Npumep 10

Pacuer BhinonHeH ANR TOAKPAHOBLIX 6ajfOK OTKPWTOW kpaHoBOH
scrakaaml xonposoro uexa. Koaowraga noctpoena p 1962 r., mwar
Konoui 12 M, KCNAYaTHPYIOTCSH MaTHHTHO-rpeddepHNe MOCTORWE KpaH
rpysoncibemiocTeio Q = 15 1. HHxe npuBeaenni TeXHMmeckume xapaxre-
PHCTHH MOCTOBLIX KPAHOB W 1OLKPaHOBBX 6a/0K
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A. Pacuer Gaakun no CHull 11-23-81*,

Peanc P-43
—60X2,2 |1=1200 cm
— 160X 1,4 = 150 cm a, R.
—60X2,2 |/, =2214356,6 cM®  F* = 42m |kH/cm?| KH/cu?
8620
5850
F, =427
Hopmantroe nanpsxenue B HHKHEM posice gi" 9,25 2]
KacaTeabHoe HANpHACHHE T,, B CeUeHHH 1.63 12,76
[TpuBeneHHble HANMPAKEHHA B CTeHKe Ba/KH COrIACHO
{n. 13.34 CHalT 11-23-81™) 12,96 253
Pacyer BBIHOCAMBOCTH cTenkn Gajku (n. 13,35
CHull 11-23—81* 6.42 7,65

CornacHo pacuery NpOHHOCTb W BHIHOCAHBOCTbL ofecreueHn. Oanako
B 3THx O6ankax rocne IUecTH JeT 3Kcnayarauui ObiiH  QGHapyXeHbl
yCTaMOCTHHE TPeLHAbL.
B. Tlporepum BLIHOEAHBOCTE 6ankH N0 PaspabOTAHHON METOLMKE.
B peayabrate HeceaoBaHHA BhIAB/AEHbI CPEAHECTATHCTHYECKHE XapaKTe-
PHCTHKH KPaHOBBIX Harpy3oK:
3 Foe =337 1;
n= 711 npoezpoe/cyr (1039 np/ThC. T npoayxunu).

OueHHM HarpyXeHHOCTb BepxHell 30HH CTEHKH NO [pHBeReHHbIM
HANPAKEHUAM C YICTOM NIPHBELEHHBIX Bblle 3aBHCHMOCTEH:

Or = 407,8: Gue.y = 861,24 01, « = 215.31; o), = 265,85; T, = 96.0;
Oyee = 992,02 KI‘/CM

U3 ypasienus KPpHBOH YCTANOCTHHIX OTKA30B ONpefe/nWM pacueTHuf
pecypc 6aakH, coo-rae-rcraynow.uﬁ ee HarpyXeHHOCTH

(N,.- °”")mﬁ (95 45076129;02) 105 — 1,84 - 108,

Hakonaennoe 3a wecTb Jer 3Kenayataulu Ganok Npd HHTEHCHBHOCTH
Bhiycka npoaykuwH 1158,737 Tulc. T/rog UYHCAO UMKANOB HarpyXeHu#
No=2.1039 - 1158,737 Thic. T = 2.4 - 10°.
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[Mockonbky Ny > N,, TO NOBpeXAEHHA NOABHJIHCL BMOJHE 33KOHO-
MepHO H O6YCAOBACHLI NPEKAE BCEro YCJOBHAMH TEXHOAOrHuecKuli Harpy-
HEHHOCTH.

B. OucHuM A0nYyCTHMYIO HarpyXeHHOCTb GajNKH B 3a1aHHBLIX YCJAOBHSIX
IKCMAyaTaAUHH C yyeTom TpeGyemoil n0/rOBEYHOCTH.

[Tycth  TpeGyembifi pecypc N, 6ajok ¢ yueToM HapallHBAHMS
O0BLEMOB  BLIIYCKA TNPOAYKUHH NOCJE BHXOA4 NPOJIETA HA  TIPOLKTHYIO
MOUIHOCTb 34 CYeT HHTEHCHPHKAUHM TIPOMIBOACTBA H COOTBETCTBEHHO
NOBHILIEHHA HHTEHCHBHOCTH 3IKCIJIYATalHH KOHCTPYKUHH APW NPOrHO3H-
pvemMoMm cpoke akcnayaraunu 30 ner pasen Ny = 8,36 - 10° unknos.

Onpefenum pacueTHO® CONPOTHBAeHHe GaJKH RO BHHOCAHBOCTH C Yde-
TOM TpebyeMoro pecypca W A0JATOBEHHOCTH, Npeo6pa3oBaB BupaxKeHHe
ana N,

[o6]l=0a, + mlig (N,/N:wp)= 450 + 761,39 1g (9,5/8,36) = 491,27.

[MyTH CHHMKEHWR HACPYMCHHOCTH MOFYT GbiTh PasHLIMH: YyBEJHYEHHe
YHCNla KATKOB #f CQOTBETCTBEHHO CHHXKeHMe RaBACHHI F, ncnosbsoBanue
peNbcoB NOBLIGHHOM KECTKOCTH 1o [, M HHIKOMOAYAbHBLIX NPOKAAAOK,
yBeJRUECHHe METaMNOeMKOCTH BepXHedl 30Hb OaJKH HJAH ara KoJIOHH
¢ TNOCTaHOBKOW (axBCPKUBLIX TPOMEXYTOUHBIX CTOEK MEXAY KOJOH-
HAMH H T. 4.

O6ecneynm [JONTrOBCUHOCTh 3d CYET MOCTAHOBKH KPaHa C YeThipex-
K4aTKOBOH 6a30i u npumenennus peasca KP-100, B pezyanrraTte HopMaTHBHOE
AaBaeHHe NOKM3MTCA B ABAa paiza W COCTaBHT P = 2] T, COOTBETCTBEHHO
Foe=16,8; I, =765 cm*, uto B pgBa pasa Goabwe, uem y penbca
P-43 H COOTBETCTBEHHO Gaxe = 490 Kr/cm?

Esm: << [0]

Honropeunocts ofecnededa, T. €. HCK/IOYEHH BCE 3aTPATH HAa PEMOMT
H 3aMeHy 630K cpokoM Ha T = 30 ner.

Mpumep 11

[punnTO pelledne 06 yCTAHOBKE HH3KOMOAY/bHGLIX YHPYFHX NPOKJIAAOK
Ha NOAKP4HOBOH 6anke mpotetoM 6 M noL KPaH TPy30NOLBEMHOCTHIO
Q = 300/50 kH.

TpeByerca OUEHWTb MECTHble HanpsiXKeHHA B CTEHKe NOAKPaHOBO
Ganku. Pazmepsnt sneMeHTOB:

BepxHuit nosic — 450 X 18 mm;

ctenka — 124010 mm;

paccTosnue Mexay pebpami xecrkoctd — 1500 mm;
KpaHosblit peasc — KP-70.

Pacueryoe aasaenne Ha Kogeco ypF = 260 «H.
FeomeTpuueckune xapakTepHCTHRH: Loepr.n = 219 emts PRy n= 87,5 cm*;
I, == 1082 cm*; I, = 253 cm'.
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Ina sapunanta Ges npoknaaxku no n. 13.3¢ CHall 11-23-8i* umeem:

3
lef = 3,25 Yy (1082 + 22)/1 = 33,6 cm;
Otoc, y = 260/(33,6 - 1) = 7,74 xH/cM® = 77,4 MIla;
M=260-154+075-26-12=624 xH - cm;
o =2.624 .1 -1/(253 + 88)= 3,66 kH/cM®’ = 36,6 MTlla;
o, = 774,4 + 36,6 = 114 MIla.

HOan Bapuanta ¢ npoKNankoR, KOHCTPYKUHSI KOTOPOH npuHHMaetcs
B COOTBETCTBHH C JaBjeHuem Kosieca kpawa no ta6a. 13 CHull 11-23-81*,
(Tun Il A=16 mm, r=1 mm). [na peasca KP-70 Bui6Hpaem pesuHy
¢ Ha=80, ann nee k.==3,7 xH/cM® (pesnna na ocxope kaywyka CKH-40).
Mo ¢opmyne (85) Haxonum:

260 4l/ 12.3,7
Ulac'y—a' 10 31107 1083 = 3,24 kH/cm? = 32,4 MIla.

Mo rta6a. 14 wnacroswero Illocobus gasi a= 15 M u k=237
onpeaensieM a, = 0,41. oj, =041 - 36,6 =15 MIla; 6,=32,4+ 15 =
== 47,4 MIla, yTo COOTBETCTBYET TOABLKO 429 HaNpsKEHHSt ANl KOMCTPYK-
unu 6e3 ynpyroit npokAanKH.

Mpnmep 12

IMoakpanoBsle 6Ganxu uexa JHCTOBOre M TPYGHOro TPOHU3BOACTBA
IKcnayaTHpyworcn 8 naer, mnponer ofcayxHBaercs ABYMA KpPaHaMH
rpysonogbemMuocTbio 80 u 20 T pexxuma 7k. Ilpu obcnenoBauuu B Gankax
o6HapyeHbl yCTaJOCTHHE TPeilHHH B BepxHed 30He.

Hcexonubie faHHbe A8 pacyera NpHBeieHH HHXKe,

Peasc KP-80 a= 1500
Jlucr —55025 MM Pe6pa —_ 120)(8
n —1600X 14 MM 2293296 cm’
» —550%25 Mm = 673 cm
1= 12000 MM 11—387 cm?
B =9100 mm K =15350 mm
Ki = 800 mm Fy =420 gH

Pacuer BepxneRl 30HH CTEHKH Ha BHIHOCAHBOCTL OCYILECTBJAETCH
B coorperctBuH ¢ 0. 1335 CHull 11-23-81* * My, = 2433 xH - n;
Q' = 224 xH; Q,= 33,6 kH; F =336 xH.

MecTHHA KPYTAWMHA MOMEHT C Y4eToM (PAKTHUECKOTO SKCUEHTPHCH-
Tera (Mo pesynbratam obcsenobBanus € = 30 Mm)

M;= F. + 0,75Q:h, = 336 - 0,03 + 0,75 - 33,6 - 0,13 = (3,36 xH - m;
ox = 8,488 kH/cm?%; 1, = | kH/cM%; Gtoc = 6,316 xH/cm?;
oy, = 5,557 kH/cm?;



0,5 84887 4+ 0,36 - 1 4 0,4 - 6,316 4 0,5 - 5,557 = 4,253 + 2,526 +
+ 2,778 = 9,557 xkH/cm® > 7,65 kH/cm® = R..

BuiHOC/IHBOCTL BepXHefl 30HB CTEHKH He ofecneunBaercs, cJjeaoBa-
TeNbHO, NONB/ACHHE B HEH TPELLHH ABASETCA 3aKOHOMEDHbLIM.

H3 pacuera BHAHO, YTO AO/NR HAMPSAXKEHHH OT MECTHOTO Kpy4eHHs
coctapaser 29%, Takum o6pa3oM, HCKJIIOYEHHE CTEHKH H3 paboThl Ha
MECTHOe KpyueHHe AB/SEeTCA leaecoo6pasHbIM.

[pumensiem cxemy ycunewus (no puc. 6,e). Hcxons w3 wara none-
peuHbIX peGep KeCTKOCTH Ha3Hauaerca A, = 1/8a = 188 mm. [IpnHumaem
h, =200 mm. B coorBercteauu c n. 7.24 CHull 11-23-81* h,/tf, =
=05 YE/R, =~ 15 (1an craau mapks BCr3cn5): £, = 200/15 = 13,3 mm.

TMpunumaem fH = 14 mm.

YuuTbiBas  pacnofo)kenHWe OTBEPCTHH  ANA  KpemJeHHs  pesbca,
d =100 mm.

Hanpsxenue B 1iBe, NpHKpenasiolemM Jameab k peGpy »XeCcTKocTw,

Tamax = VTu+T?~

[Mocne ycuaenus KpyTaAuHA MOMEHT onpesenseM no dpopmyae
M= F. 4 0,75Q, (h, — c);
= 11,5 cm; M = 10,46 xH - m; r = 49,5 cm; [, == 40 261 cm*;
Iy =710 cm*; a/2r = 1,52; B, = 0,392; . = 1,28; B: = 1,43;

51046 .10 11,5 _ 2,

To =26~ g5 128 - 0.392 = 4,465 kH/cw’;
o, 1046 - 10 - 8,5° . 2.
=21 710 - 4957 1,43 = 1,302 xH/em®

Tamax = V 4,4657 + 1,3022 = 4,65 kH/cM?.

Onpenennm pacueTHbi pecypc

_ Tamax __ 465
o Runvv1_3.38 -1
[To Ta6a. 10 Ny =19 MaH uukaos.

Mo AaHHBIM HCCAEZOBAHHA HUCIO TPOXOAOB KpaHa Ha Hauboaee
HarpyKeHHoMm yudacTtke coctaBageT 382 rnic. B roa. Ha koHueso# Ganxe
KpaHa pacrnofoXeHbi [1Be napbl KoJaec, HO TaK KaK pacCTOfAHHe
MeXXAy KOJEeCAMH B nNape MeHbIUe PaCCTOAHHS MeXAYy MonepeuHbiMH
pe6paMH JKECTKOCTH, TO OJHH MPOXOA KpaHa CJaedyeT CuMTaTb 3a JBa
uHkJaa 3arpyxedusi. KoauuecTBO UHMKAOB 3arpyXeHWus B roa n=
= 382 000 - 2 = 764 000.

[Tpn pacuernom pecypce N, =19 maH AOITOBEYHOCTb COEAHHEHHA
aamenu ¢ peGpom coctasaser okoao 2.5 Jer, 4TO JA0CTAaTOMHO AAf
H3roTOBJICHHH HOBBLIX 6anoK.

s BHLNONHEHHS NPOBEPKH BHHOCAHBOCTH BePXHeH 30HB CTEHKH,
ONpeAeNfIIOTCHA HIMEHHBIIHECA TEOMETPHYECKHe XapaKTePHCTHKH OGankn.
1, =2716 478 cm*; 0, = 495 kr/cm?

Hanpsxenus oT MeCTHOro Kpyuexus onpeaensiiorcsa no dopmyae (71)

a = 1,38.
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2_'%00'%(1 — 0,66 - 0,908) = 1,653 kH/cw’.

CHWXeHHe JIOKaNbHBX HanpsXKEHRWH O, y HE3HAUKTENBHO W B pacuere
He YYHTHIBAETCS,

Mo ¢opmyne (148) CHuIl 11-23-81* noayuum 2,493 4 2,526 4
+ 0,827 = 5,846 < 7,65 kH/cm? = R..

TpeGoBahue no BHIHOCAHBOCTH BHINOJHAETCA. B pesyabrare ycunenus
HaNPAKeHHA CHUMeHBl nouth na 40%.

Ofy =

MPHIOXEHHE 7
Cnpasounoe
Ocnorunie Gyxpennble 0603HAYEHHA BEANUNH

A, A, — pacueTHue naoLaan ceueHusi GPYTTO H HETTO;
Ay — UpHBEAEHHAS MAOWLAAL CEUEHHS C YYETOM KODPO3WH;
Ao, Aon — NAOCUIRAH HEYCH/IEHHOTO CeHeHHA OPYTTO M HeTTO;

Aoc, Aop — IIIOIWAAK CKATOR H PACTAHYTOR 30H HEYCHAECHHOIO CedeHHst
B IIACTHYECKOM L13pHHpE;

A, A.n — INOWLAAM CEYEHHS 3EMEHTOB YCH/IeHHS OpPYTTO H HeTrTo;

A, A;p — NAOISAH CKATON ¥ DPACTSAHYTOH 30H WIEMEHTOB YCHJICHHS
B IIACTHYECKOM WIApHHpE;

Iy, I, — pacyeTHble MOMEHTH WHEPUHH CeYeHWS GPYTTO OTHOCHTeNLHO

oceli x —x H Y — Y

Lin, Iyn — TO Xe, CeueHMsi RETTO,;

Tox, 1oy — MOMEHTH HHEPUHM HEYCHJICHHOTG CeyeHHMs GPYTTO OTHOCH-
TEALHO OCeR Xo— Xo H Yo— Yoi

losn, loyn — TO XKe, Ce4eRUA HETTO;

Fre. iy — MOMEHTH HHEpUHH ceyeHHSi OPYTTO SAEMEHTOB yCuaeHus
OTHOCHTENBHO HX COGCTBEHHBIX MEHTPAMBHLIX Oced;

Mox, Moy — H3rsGarcillHe MOMEHTH OTHOCHTE/NBHO OCell Xo—Xp H Yo— Yo,
REACTBYOIHE HA HEYCWJIEHHOe CceueHHe BO BpeMa paGor
no ycHAeHWio;

M., M, — 1o Xe, BHuncaeunue no HenehopMHpPOBAHHON Cxeme;
N — npogoabuan cuna;
N, — 10 Xe, npu BHNOAHEHHH PAGOT N0 YCHAGHHIO;
N; — npononbrasi cuna, AeHCTBYIOULAaR Ha HEYCHACHHOE CeueHMe
B MOMEHT H3MEPEHUR CTPeNKH norubu;

Nos — diinepoBa  cuaa AN HEYCHNCHHOTO CTEPXHA (Nos =
= n*El,/13);

Ny — yacTh  npoLOAbHOH CHNbl, BOCOPHHHMaeMOofl sneMeHTaMH
YCHACHHKS,

R;; — pacuerHoe CONPOTHBACHHE CTA/N# YCHAHBAEMOrO (CYLLECTBYIO-
1Mero) 3JeMeHTa CABHrY;

Ruc — pacuernoe CONMPOTHBAEHHE YCUNHBAEMOro (CYLLECTBYIOLLETO)
3NeMEHTa DPacTAXEHHIO, C)KAaTHIO, M3TH6y NO BpeMeHHOMY
CONPOTHBACHKIO CTAJNK;

Runs — BpeMenHOe COMPOTHBAEGHHE CTadH YCHJAHBaeMoro (cyne-
CTBYIOWEr0) MEMEHTA Pa3pHBy;

Ry, Rw: — pacueTHHe COMPOTHBAGHH YIJOBLIX WIBOB CPe3y (YCJAOBHOMY)
N0 METanAy WBa H MeTanNy TPaHHIN CHONABIAEHHS CO-
OTBETCTBEHHO,

ann—— HOPMATHBHOR CONPOTHBJICHHE MeTanna WBa 0o BpEMEHHOMY
CONPOTHBJEHHIO;
Rwy — PpacqerHoe CONPOTHBAEHHE CThIKOBWX CBApHHIX WBOB;
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Ryze — Npefen TeKyyecTH CTadd YCHAHBAEMOrO (CYLLECTBYIOULEro)
3J1eMenTa;

R,, — pacyeTHOe CONPOTHBJEHHE CTAJH YCHAHBAeMOre (CyllecTBy-
OILEr0) 3JEMEHTa PACTSIKEHHIO, CHKATIHIO, W3THBY RO npeneny
TeKYUYECTH;

R, — pacyeTHOe CONPOTHBACHHE CTaA¥ 3SAEMEHTUB YCHACHHA 1o

npeaeny Tekyuectu,

R, — OCpeaHeHHOe 3HAYEHHE PACUETHOrO CONPOTHBIEHHN YCHAEHHOrO
3JIeMEeHTd,
S, — cTaTHueckni MOMEHT CABHIaeMOH YaCTH CEUeHHS 3JCMEHTOB
YCHJACHHSA OTHOCHTENbHO HEHTPANbHOH OCH;
T — pacyeTHas OTPHUATENLHAR TEMNEPATYPa 3LCAAYyaTAUHK;
Ter, AT, — KptiTHUECKAS TeMNCPATYPa APYNKOCTH H €€ CMEeLleHHe npu
KOPPO3HOHHbIX HOBPEHACHHAX,
T, — caBHramlLee ycuaue B IUNOHOYHOM 1UBE;
V — napameTp IPOAOALHOINO YKOPOYEHHSI 3JAeMEHTa OT HaNOoXKeHHUS
CBAPHOTO WBA;
W, — MOMEHT CONPOTHBAEHHS HEYCHACHHOrO CEeYeHHS,;
We; — npuBeneHHbii MOMEHT CONPOTHBACHHA C YY4ETOM KOPPO3HH;
fo — cTpenka nporu6a HeHarpy>XeHHOrO CTEPXKHR;
[/ — crpeaka nporu6Ga cTepKHR 8 MOMENUT H3MEPEHUA NOA Harpys-
Kon N';
f. — nporu6, swi3nBaeMbiii NPHCOEAMHEHHEM 3/IEMEHTOB YCHJIEHHS;
fw — OCTaTouHLA nNpornb, BbI3LIBAEMbI TPHBAPKOH  3NEMEHTOB

YCHJICHHS;
k — x03pPHUHEHT Nepexoaa OT CTPekH Mporuba K KCUeHTPHCH-
TeTy CHJIbI;
ksa, ksw — KO3QPHUMEHT CHHTHOCTH CeMEeHHA NO NAOWAAH H MOMEHTY
CONpPOTHBAEHHKA,;

ka, k1 — KO3 DHUHECHTH NPHBEACHHS PACYETHBIX COMPOTHBNEHRH O6u-
L CTANbHOrO CEeYeHHS,;
Lo, @o — OTHOCHTEJbHHE CTPEJKH TNpOrH6oB B Hanpas/feHWn oOcel
Xo— X H yu“"yn,
@ — OTHOWEHHE pacyeTHbix conporuBneHus (« = Ry, /Ry0),
Bo — YPOBEHb HAUANLHOIO HATPYKEHUS,;
Bs. B: — KO3 PHUUHCHTEL ANA pacyeTa Yra0BOro WBAa COOTBETCTBEHHO
A0 MeTa/ny WBa H METallly IPAHHLBI CIIABJICHHA;
Yo — KO3 hHUHERT yeaoBri paboThi;
Yo — KO3 PHUHEHT HAAEKHOCTH NO HAZHAYEHHID;
VYm — KOIPPHUHECHT HAJEKHOCTH O MaTepHany,
Y — KO3QQUUHEHT HAJEKHOCTH MO HATPY3KE:
Y¢ — KOS PHILHEHT CHHIEHHA PACHETHOrO CONPOTHBACHHA 3a Cuer
KOPPO3HH;
Yuwn — KOO HUHEHT HANEKHOCTH NO MaTepuany wuisa;

YN, VM — AONOJNHHTENbHBC KOSPOUUHEHTb HAAEXKHOCTH, YYHTHIBAOWHE
OCOOEHHOCTH HANPAKEHHOTO COCTOAHMS ¥ cnocol suinoa-
HEHUS YCHIIEHHA,
By, lim — HOpMA NJIACTHUECKOH AePOPMALLHK;
A — ru6KocTb (A = ly/i);
A — ycaoBuas rubkocTh{d =X Y R,/E);
Ag — npueescHnas rHOKOCTL CTEPXHA CKBO3HOTO CEUCHHH;
Agf — ycnosHas NPHBEACHHAA THOKOCTH CTEPXKHA CKBO3HOro ce-
ueHHa (A = Aef V R,/E),
Pe — KOIPPHIHERT CHHIKEHHS PACYETHBHIX CONMPOTHBACHHH NPH BHe-
HEHTPEHHOM CXKATHH,
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