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i. OBWHE NOJIO)KEHHA

1.1. Hacroswee [locoGue nornoawser, pasguBacT M geTasH3upyeT
pasaen «/lONMONHHTENLHLIC TDeOOBAaHHA MU NPOCKTHPOBAHKIO KOHCTPYKUHR
3RAHHA H COOpPYXEHHR NDPH pekoHcTpykiuu» CHull 11-23-81* «Crans-
HbIC KOHCTPYKUHH?.

[Tpusenennnie B TlocoGuM NONOKCHHS pacnpoCTPAHAIOTCA HA  3K-
CIIYATHPYCMbIE CTAJIBHBIE KOHCTPYKUHH, KOTOpPbie COXPAHAKTCA (C vCuie-
HHEM MK O€3 1Hero) B COCTaBe HECYLIHX KOHCTPYKILMH 38aHMH H COOpPYXKC-
HHIH nocte HX pPeKOHCTPYKUHH, & TaKKC H3 HMCIOULIME CYULeCTBEHHL
(hH3HYECKHH H3HOC CTajlbHble KOHCTPYKIHM, AJA  KOTOPbHIX YCHJAEHHE
ABAAETCA Mepol, obecrednBaiolllell HX COOTBETCTBHE TpeDUBAHHAM Nd]b-
HeHIWeN HOPMAVIBHOH 3IKCIIYaTaUuHH.

1.2, BacMedTh KOHCTPVKIHH, BBOAHMbLIE AONOJTHHTEALHO HJAW B3aMPH
AeMOHTHPYEMBIX, AONAKHbL TPOEKTHPOBATLCH B COOTBETCTBUH C YKA3AHNAMY
ACHCTBYIOWIUX HOPM H TOCYQApPCTBEHHLIX CTAHIAPTOB.

CoxpaHfAemMbie KOHCTPYKUWU TIPOBEPAITCA € yyeToMm  TpeboBRaHuid
CHnIT 11-23-81*% 4 AONQIHHTEALHBIX HONOMKEHITA HacTtostwero [loco6us,
B Tloco6un npuseseHh oOTMeHeHHbe HOpMatlupHbie JOXYMERTW (TOCTu,
CHullst v np.). kKoTOpbie MOryT OuLiTL HCIIOViB30BAHB TONLKO B KayecTse
CNPAaBOMHOrO MaTepuana.

1.3. [lpy pa3palboTKe NPOEKTHON JTOKVMEHTauHH Cleaver:

npeaycMaTpueaTh Mepbl N0 O0CCHCUCHHIO HALCKHOCTH M NONTOBCY-
HOCTY 3/1aHUH H COOPYXEHHH;

NPUHHUMATL KOHCTPYKTHBHLIC PCWEHHA H  MEeTOAL TMPOH3BOACTBA
paGoT, peanu3yeMmble, Kak npasnio, 6€3 OCT3HOBKH NPO3BOACTBEHHOIO
HpoUuecca B IKCANYATHPVEMLIX 3A3HHSAX H COOPYXEHHAX HJAH COBMeuia-
eMbleé N0 BPEMEHH C TEXHOJOIHYECKUMH OCTUHOBKAMM TaKHX NPONECCOR;

VUHTHIBATL NEPCMEKTHBL  PA3IBUTHR NPOHIBOIACTBE, BO3IMOKHUCTL
NOBTOPHBLIX (B OGyAyILEM) NEKOHCTPYKUMH W MOJAEPHMIALHEA;

NPHHUMATE MPOCKTHLie pelleHdsl, 00eCneunBAIOULLIHE 3KOHOMHOE Pacxo-
JLOBAHHE MATEPHAJNOB, TOILTHBHAIX H IHCPIrEeTHUECKHX PECYPCOB, CHHAKCHHC
CTOUMOCTH, TPYAOEMKOCTH i1 COKPAlIleHHE CPOKOB BLINNOAHECHHA paboT no
VCHIEHHIO;

YUHTLIBATL YCAOBHS NMPOH3BOIACTBA palboT A0 YCHACHHIO (CTECHEHHOCTh
MOHTANMHOA NAOCULALKHK, BOIMOKHOCTL HCNOAL3IOBEHWA MEXAHI3IMOB, 010/ -
HUTCJAbLHBLIC MEpPONPHATHH 1O TCOXHHKe 0e30nacHOCTH H  OXPaHe Tpyia,
HEOOXOAMMOCTL KOHTPONS Kauectsa paGoT # T. n.).

1.4. OCHOBHLIC TCXHHHECKHE peueHHs, NpHHKUMaevkie npu pazpaboTke
TPOEKTOB PeKOHCTPYKUHH H  YCHACHHA, cneaveT OOUCHOBLIBATL NYTEM
CPaGBHEHHA KOHKYPEHTOCNOCOOHBIX BADHAHTOBR, YYHTDIBAR N{IH 3TOM NOCJCA-
CTBHS (CTECHEHHOCTh MOHTAMHOMN NAOULAAKH HJIH OCTAHOBKY HPOHIBOICTBA
M BPOMA BHIDOJAHCHHA paloT MO YCHIEHHIO)

1.5. TlpoextHpoBanue YCHACHHA CTAJbLHLIX KOHCTPYKUHI 110 CPaBHENHIO
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¢ OOGWUHbLIM TNPOEKTHPOBAHHEM HMEET PAL CYULECTBEHHHMX OCOGeHHOCTEH,
KOTOPBHIE LOJKHb YUHTHIBATHCA KAaK fPH OPraHH3dUHH npoekTHuix pador,
Tak W B npouecce pa3paGoTKH H OPOPpMIEHHA NPOEKTHOH AOKyMeHTALHHK.
OCHOBRLIC H3 HHX:
nposejesne GOALUWOro o0beMa H3LICKAHHH, CBA34HHBIX ¢ o6caeroBa-

HHEM YCHJIHBAEMbIX KOHCTPYKUHA, BhifiB/ieHHEM HX (PAKTHUECKOro coctof-
HHRA, XJdPAKTEPHCTHK METa/Nd, H3 KOTOPOro OHH BhLIMOJAMEHW, AHANAHIOM

NPHUHH NOABJICHHA HMEIOUHXCA ACPEKTOB H TIOBPEMKIAEHUNA H OICHKON
TEXHHYECKOT O COCTOSIHHA KOHCTPYKUHH;

BblIO/IHEHHE PACYETOB MO HECKOJIbKHM BAPHAHTAM pPACHETHBLIX CXeM
AR OUEHKH BO3MOXHOr0 OTPHIATENLHOIO BAHAHHSA OObLIUHO HE YYHThIBACMbIX
(pakTopoB (NORATAHBOCTH HJAH HECMCILACMOCTH (PYHAAMEHTOB, BO3MOMXKHOTO
npossaeHHa  33PpPeKTOB HEepa3pe3HocTu, YydacTHH B paboTe Kapkaca
Orpa>KAalouiHX KOHCTPYKUHH H OGOPYIOBAHHA H T. 1.);

Y4€T YypOBHH @QPAKTHYECKOH HATPYXEHHOCTH YCHAHBACMbIX 1104 Har-
DY3KOH KOHCTPYKUHH B npounecce BuNOJHeHHA paborT N0 YCHAEHHIO H
yueT BJAHAHHA REHCTBYIOWHX BO BPeMSA YCHIAEHHA HANPAXKEHHH Ha HeCYILYIo
CNOCOBGHOCTL YCHAHBAEMOH KOHCTPYKILHH,;

BAHAHHE NOCAEA0BATENLHOCTH H TEXHOJOrHH BHINOJMHEHHA paboT 1o
YCHAEHHI0O HA NOBEACHHE YCHAHBACMOH KOHCTPYKLHH, HEO6XO0AHMOCTD
KOMNJEKCHOTO pPEeWeHHA BONPOCOB KOHCTPYHPOBAHHA W BhiGOpa cnocoba
YCHAECHHA ¢ OGA3aTEeNbHLIM OTPaXeHHEM 3THX BONPOCOB B NPOCKTHOH
AOKYMEHTAUHH.

1.8. [lpoekTHan [OKyMEHTAUHA ¢ Y4eTOM H3IMEHEHHS Mnapamerpos
H CBOHCTB KOHCTPYKUHH H PEXHMOB 3IKCNAYaTauH# A0NKHA OXBATBIBATD
CAeAyiouLHe CTaAHH PaldoThi KOHCTPYKUHH:

A — npeawecTByoWlan Hauyany paboT N0 YCHAEHHIO, HAa KOTOPO#
TpelyeTca npoBepHTb € Yy4eTOM (PaKTHYECKOrO COCTOAHHS BO3MOXHOCTD
IKCNNYATAUNM KOHCTPYKUHH A0 HX YCHAEHHSA HAH 3aMmeHlL H pazpaboTarth
B HEOOXOAHMLIX CAYHAAX BPEMEHHbLIC MEPONPHATHA NO CoLepPXKAaHHIO
KOHCTPYKUHH H OFPAHHUYCHHIO PEXHMOB 3KCNAYATAUHH;

B — CoOTBeTCTBYIOUIAA TNEPHOAY BLINONHEHHS paBboT MO  YCHACHHIO,
Ha KOTOPOH caeayeT pa3paboraTbh HeoOX0AHMbIE MEPONPHATHR, obecne-
ynsamulHe paboTocnocoBHOCTL KOHCTPYKUHK MO BPEMEHHOH cxeme;

B — COOTBReTCTBYWOUWAA PEKHMY IKCNNYATAUHH KOHCTPYKUHHA NOCAE YCH-
AEHHR, HA KOTOPpOoH HeoOxoaHMO ofecneynTb PpaGoTy KOHCTPYKUHH
B H3MEHUBUIHXCA YCNOBHAX.

B HeoOXoaHMbIX CqyuasXx, € UeAblo BLIABACHHA (AKTHUECKOTO MONO-
KEHHA KOHCTPYKUMHA, BOIMOXXHOITO DOCTa AePopMAUUH M H3IMEHEeHHA Han-
PAKEHHOro COCTOSHHA, NPOCKTOM AOMXKHO O6uiTb NPEAYCMOTPEHO NPOBELCHHE
HHCTPYMEHTANLHLX HaONI0A€HHA 33 COCTOAHWEM KOHCTPYKUHH Ha CTalMax
A un b, a Takke ¢ ucnonbiosanHem npu6opos H CneuUliaNbHbLIX
KOHTPO/1bHO-CHrHa/AbHbIX YCTPOACTR — Ha CTaaHH B.



2. OLEHKA TEXHUYECKOI'O COCTOfIHHA
IKCNAYATHPYEMDIX CTAJIbHBIX KOHCTPYKLUHHWA

2.1. TlpoeKT yCHI€HHS CTANbHBIX KOHCTPYKUHH paapabaTmBaeTrcsi ¢ yye-
TOM 3aKJAIOUEHUH O TEXHHUYECKOM COCTOHHHH 3IKCMAYATHPYEMBIX KOHCTPYK-
UHPR, COCTaBJAEHHOTO NO pedyibrataM HX o0CAefoBaHHA H NPOBEPOUHbIX
pacuyetoB. B HeOoOGXOAHMbBIX CAy4yaAX ANA YTOUHEHHA PACUHCTHON CXeMbl,
BHIIBJICHHA OCOGeHHOCTEeH PaboThi, OlEeHKH Hecyluleft cNOCOOHOCTH H YyTOU-
HEHHS! CBOUCTB KOHCTPYKUHH MOTYT OHTb HCNONbL30BaHH Ppe3yabTaTh
CNetHaNbHO TPOBEACHHbLIX HAaTypHLX H 300paTOPHbIX 3IKCNEPHMEHTOB
H HCNBITAHHH MATEPUANOB.

2.2. O6chenoBaHHe KOHCTPYKUHH BKJIOuaeT.

MOATrOTOBHTENbHBIE PABOTH (NolyuyeHHe H dHANIH3 3aaHHA HA npose-
aexHne 06Cae10BAHHA, 0O3HAKOMJAEeHHe ¢ O0bekTOoM ob6caeaoBaHHA B Harvype,
noa6op M aHaan3 TeXHHUEeCKOH AOKYMEHTAUMKH, CcOocTaBaeHHe paboueh
nporpaMMbl H Ap.):

OCBHAETE/bCTBOBAHHE KOHCTPYKUHA B Hartype (oOmep, onpeaeneHue
OTKJOHECHHH TNOJOXKEHHA KOHCTPYKLUHH W HX TeoMeTpHYEeCKHX pa3Mepos
OT NPOEKTHLIX, OfnpeneseHHe OTKJIOHEHHA OT MPOEKTa KOHCTPYKTHBHOFO
HCTIOJIHEHHA 3JNEMEHTOB H COeAHHEeHHA, BbLIABJAEHHE MNOBPEKAEHHA 3.1€-
MEHTOB H COENHHEeHHH, COCTaBJEHHe HCMNOJHHTENbHOH [NOKYMEHTAllHH,
peaAOMOCTeR aedeKTOB H NMOBPeXAeHHH, OOMepOUHbIX YyepTeXXeH);

ofipeneiedHe CBOHCTB CTaNH;

yTouHeHHe (QaKTHYeCKHX H [MPOrHo3nposaHHe OyAYWHX HArpy3ox,
BO3JEHCTBHH H YCJOBHA 3KCHAYATALUHKH, BKAWOYAR TEMNEPaATYPHU-BAAXK-
HOCTHBLI PEXHUM H CTEMNEHb ArpecCHBHOCTH OKpYXKAIOUWEH cpensl;

COCTABACHHE 3aKJIOHEHHA O TEeXHHYECKOM COCTOAHHH 006ChenoBaHHhIX
KORCTPYKUHH, HAarpy3kax H yCJOBHAX 3KCRAYaTaUHHK,

O6beM H cTenmedb AeranH3atiHM JAaHHBX 006Ca1eA0BAHHA 3aBHCAT OT
HaJHYHA TEXHHYECKOH H IKCNJYATAUHOHHOH [NOKYMEHTAUHH, COCTOAHHA H

CTENEHH MOBPEXACHHOCTH 3KCRJAYATHPYEMbIX KOHCTPYKIIHH H HOMKHBI COOT-
BEeTCTBOBATb HAMEUAEMOMY KOMILICKCY MPOEKTHHX pabor.

2.3. B 3asucumoctd or unenn (obiuee 03HAKOMJEHHE, OCBHICTE/b-
CTBOBaHHe K Ap.) oO6chenoBaHHS MOTYT ObiTb BHIOOPOYHLIMH HAH NMOJHBIMH.

O6bem BHOOpPOUHOro OOGCNeAOBAHHA HA3HAYAETCA C YYETOM ONbLITa
SKCAAYATalilHH OJHOTHNKLIX KOHCTDYKUHA B aAHAJNOTHYHBIX YCJOBHAX.
IMpr 3Ttom o6caenoBanHO noanexut He mMenee 20% ONHOTHMHBIX KOH-
CTPYKLLHI, B TOM HHCAE BCe 3J€MEHTH, HaxoasiiHecAa B Hanbonee
HeGAATONPHATHLHIX YCAOBHAX NO YPOBHIO HANpsXXEeHHA, OCOOEHHO B 30HAX
BO3MOMHbBIX MEXaHHUECKHX TIOBPEeXACHHH, arpecCHBHOCTH BO3NEHACTBHR
BHELHeR cpeanl, nopbllieHHOR BHOpauuu W T. 0.

2.4. BoiGopounoe o0O0CAel0BaAHHE AOMKHO OHTh 3aMEHEHO TMOJAHbIM,
€CJIH B Npouecce ero BLNOJHEHUA OOHAPYXKEHDI:

pe3Kas HepaBHOMEPHOCTb 3HAYEHHA H3MepAEMbIX NapaMerpoB TEXHH-
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YEeCKOro COCTORHHA, CBOHCTB MAaTEPHANOB, CTENEHH ATpPeCCHBHOCTH OKPY-
A alouled cpenbl, YCAOBHA HArpy»CHHH;

HaMHuHe NeQEeKTOB H NOBPEeXAEHHH, CYULECTBEHHO CHUMK 4 I0ILHX HOCYILYIO
CNOCOOBHOCTD H 3IKCINYATAUHOHHYIO MPHIOAHOCTD KOHCTPYKUHH (TpeilHHbI,
G6oablwHe TIPOrnObl, CYULECTBEHHLIH KOPPO3HOHHLIK H3HOC, OTCYTCTBHE
IMEMEHTUB H COCAHHEHHH W T. ).

2.5. tlposepounble pacuerbl HEOOXOAHMO BBINOJHATL 110 (PAKTHUECKHM
pacyeTlbiM CXeMAM COOPYAKEHHA (KOHCTPYKLLHH, 3aeMeHTa) H  (dakTH-
YECKHM CEUYCHHAM C YUYETOM BJAHAHHA OOHAPYXKEHHbIX Ne(PEeKTOB H MNOBPEX-
NeHHR, MO YTOUNEHHBIM 3HAYEHHAM PACUYETHLIX COMNDOTHBACHHHA MaTepHanaa
KOHCTPYKUHHA W COeAHHEHUN, ACHCTBYIOUIUX HACrPY3lOoK # WX COYeTaHUW
ITpoBepounbie pacueTol BLINOAHRIOTCA B oObheMme, obecneunBalouleM AOCCTO-
BEPpHbIH BLBOIA © BO3MOXHOCTH MNPOACIKEHHA IKCNAYATAUHH COXPAaHAEMON
KOHCTPYKUHH HJAH  OOOCHOBANHYI) PEKOMEHAAUHI0O O HeoO6X04AHMOCTH
€€ YCHIeHHA (3aMEHhI)

OBCNENOBAHHE KOHCTPYKLHUA,
BbIABJIEHHUE NEPEKTOB U NMOBPEXIEHHH

2.6. O6GcaepoBauHe IKCOJAYATHPYEMbBIX CTAJNBHLIX KOHCTPYKUHE MPOBO-
AHTCH CHCUHANHIHPOBAHHBIMH OPraHH3aUHAMH C UEJbID NOJYYEeHHA Heob-
XOAHMbBIX A3HHBIX A8 OUEHKH TEeXHHUYECKOTO COCTOAHHA H TMPUHATHR
MPOEKTHLIX PEILCHHKR 110 PEKOHCTPYKUHH 0O6bHEKTa

[Ipy oOcienoBaHWH HCNOJAL3YIOTCS pE3YAbTATHI OCMOTPOB H Hab.110-
ACHUH, TNPOBOAUMBIX CJAYXO0H 3KCNAYaT4UHH 30aHHH H COOPYMEHHR
B COOTBETCTBHH C [JAE€HCTBYIOULHMH Ha [PEANPHATHH BEAOMCTBEHHbIMH
YKa3aHHAMY, [O3aHHbi€ MPOEKTHOH H HCMOJHHTEJbHOH AOKYMEHTAUHH,
HMEIOILEHCH B OTAe]€ KanuTaflbHOFO CTPOMTENbCIBAa HAH HHbLIX noapa3sje-
JACHHAX, a8 TakXe BCnomorateabhas HHPOpMaunsa (AaHHbIe CayXObl
peMoHTa, HHCeKkuHd locroprexHaa3opa, CAHHTAPHOH HHCHEKUHH K T N )

2.7. Ob6cnezoBaHue NPOBOAHTCA C NOMOLULIO (PH3HYECKHX METOAOB
hOHTPOJA, B HCOOXOIHMBIX CJIYHESIX NPHUMEHAITCH HW3MEPHTE.1bHbIE HHCTPY-

MeHTL  [loapoGHble yKazawWa W NpHeMbl BblioaneHus PabdOT OpH TeXHH-
HECKOM OCBHARTE/ILCTBOBAHHK AAHLI B CHEUHHANBHLIX MHCTPYKUHAX #H pe-
KOMEeHAaUHSAX,

2.8. JlepenTl CTaAbHBIX KOHCTPVKUHH B OCHOBHOM HBJAHIOTCH CJex-
CTBHEM OTCTYNJEHHH OT nNpasnd NpoH3BoacTsa padbor, oliHOOK, AONYEHHMX
IPH MPOCKTHPOBAHHH, H3TOTOBACHUH H MOHTa)e KoHcTpyKuHH. Hanbogsee
XapakTcpHboie fedeKThi, BJAHsIOUIHEe HA paborocnocobHOCTbL H 3IKCNUiyarta-
HHOHHYIO NPHTOLHOCTh KOHCTPYKUKWHA!

TPEWHHBI, BLIPC3L H BLIPLIBLI;

OTKAOHEHHS TeOMEeTPHYECKHX PAa3MepoB OT NPOEKTHLIX,

HETIPAMOJNHHEHHOCTL 3J1€MEHTOB;

OTKJOHECHHSH OT MMPOEKTHOrO MOJOXKEHHS KOHCTPYKUHH H HX 3NEMEHTOB;



HeTOYHAs! NOATOHK3 3J€eMCHTOB B Y3JaX COHDAXKEHHH, PACUCHTPOBKA,

OTCYTCTBHE OTAEJIBHBIX 3/IEMEeHTOB WM HeOOXOAHMLIX COEAHHEeHHH;

HEKAYECTBEHHOE BLITOJIHEHHE CBAPHLIX WBOB (HENOJHOMEPHOCTh 1LBOB,
NoApe3bl, HENpPOBAphbi, MPOXOrH, TpelLiHHb, WAIKOBbIE BKAOUEHHA, NOpHI
H Ap.) ©W OGOATOBLIX HAH 3aKJenouHblX COeAHHEHHH (ocsalbnenue,
OTCYTCTBHe GOJATOB HJAH 3dKjerop u Ap.);

AedPeKTH AHTHKOPPO3HOHHON 3ALULHTH M AP.

2.9. TloBpeXaeHHA CTAJbHBIX KOHCTPYKILHH, NOABNAKILKHECH U Pa3BUBA-
OILHECA BO BPEMA HX 3IKCNAYaTauHHd, HBAAIOTCH, KakK [OpasuJo, cel-
CTBHEM FPYyObLIX HADYWEHHH NP4BHN TEXHHUYECKOH 3KCNAYATALHHK HAH OWHOOK,
ACMYULEHHBIX TNPH NOPOEKTHPOBAHHH. [IpHudHaMu HX Moryt ObiTb Takxe
NedeKTH M3roTOBJEHHS, TPAHCNOPTHPOBAHWA M MOHTa)Xa XapaKTepHbIMH
[IOBPCKACHHAMY, BAHAIOUIUMH HA pabOTOCNOCOOHOCTb W 3KCIJIyaTaUHOHHYIO
MPHIOAHOCTh KOHCTPYKUHH, CHHTAIOTCH!

pa3pywWeHHe 3AMUHTHHIX NOKPLITHA ¥ KOPPO3HH METanna,

pA3PbiBhl H TPellHHB B OCHOBHOM METajje U LIBaX,

HCKPHBACHHHA, MCCTHBIE NOrHObl, Kopobaenue,

ociaabaeHHe GONTOBLIX W 3aKJeNOUYHBIX COeLHHEHHH;

BbIPC3bl B 3IEMEHTAX WJAH MNOJHBIH 1€MOHTAX 3JIEMEHTOB;

nepesorH pacnjasaeHHbiM METaNN0oM,;

aepOpMauKH, BbiaBaHHbIe NEeperpy3kamu WAH HepaBHOMEPHLIMH OCaA-
KaMH¥d H KpeHoM (PyHI1aMEHTOB;

abpa3uBHbIH H3HOC H AD.

2.10. O6napyxeHHple BO BpeMs# OCMOTpa aedexkThl # NOBPEXACHHA
AOJXKHB ONePaTHBHO OUEHUBATLCH C TOUKH 3PEHUS ONACHOCTH pa3pyLUeHHSN
KOHCTPYKUHH B Tex cayuyanx, Koraa Takasm ONacHoOCTb CYLLeCTBYeT,
Tpefyercd MNPHUHATb CPOMHLIE Mephl N0 €€ JAHKBHAAUHW (pasrpy3ka
KOHCTPYKLIHA, BPEMEHHOE pacKpernaeHHe, peMOHT H T. f1.).

OUEHKA KAYECTBA MATEPHAJIA KOHCTPYKUHA
H COELHHEHHA.
HA3SHAYEHHUE PACHETHbLIX CONPOTHUBJEHHA

2.11. Ouedky KayecTBa MaTepHaNOB IKCANYATHPYEMBIX KOHCTPYKUHH
CAEAYET MPOBOAHTL NO PabouMHM HepTeXaM, NaHHLIM 3aBOACKHX CepTH(H-
KaTOB MJAH 10 Pe3ynbTaTaM HCNBITAHHUE oOpasuos.

Mcnbitanna o6pa3uoB NPoOBOASATCA NPH OTCYTCTBHH HCNOJHHTEIbHON
AOKYMEHTAUKHK HAH  CepTHPHKATOB, a TakKe [PH HeAOCTATONHOCTH
HMEIOILLUXCR B HHX CBEOCHHA HAH 0APpH OoO0HADYXKEHHH MNOBPeXACHHA,
KOTOpbie MOraAH GbiThb BbI3BAaHbl HH3KHM KAueCTBOM MATepPHaNa KOHCTPYKIHA
H COC/IHHEHHH,

2.12. [1py HCCNEAOBAHKHH M HCNLITAHHH METAMId CACAYCT OpelersiTh

CACAYIOIHE XAaPAKTEPUCTHKH
XHMHUYECKMH COCTAB C BbIABJICHHEM COLEpMaHUA 3/I€MEHTOB, Mnpe-
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AYCMOTPEHHNX TOCYAdPCTBEHHHIMH CTAHRAPTAMH HJAH TeXHHYECKHMH YCJO-
sBHAMH Ha ctaab no [TOCT 22536.1—-77%, T'OCT 22536.2—87,

FOCT 22536.3—77* u ap.;

NpeAen TEeKYYecTH, BPEMEHHOEe CONPOTHBAEHHE | OTHOCHTENbHOR
yAAHHEHHE TMPH HCORTAHHAX HA pacTshKeHHe (peKOMeHayeTcs npPOBOAHTH
HX C NOCTpoOeHHeM AHarpammb pabotul cranau) no FOCT 1497 —84*:

yAapHYI0O BRA3KOCTb QAJR TeMnepatyp, COOTBETCTBYIOILHX Trpynne
KOHCTPYKUHA H KJIHMaTHuecKOoMy pafiody no rtaba. 50 CHuIl 11-23-81*,
H NOCJi€ MexXaHWYyecKoro CTapDeHHA B COOTBETCTBHH € roCyAapCTBEHHbIMH
CTaHNaPTaMH HJIH TEXHHUYECKHMH YCJOBHAMH Ha CTalb,

Hns koucTpykuuin 1| W 2 rpynn taba. 50 CHull 11-23-81*, sunon-
HEHHBIX M3 KHNRUIEHA CTaNH TONUHHOR cBhie 12 MM H 3KCNYaTHPYIO-
IMXCH TMPpH OTPHUATENbHLIX TeMAepaTypax, [AONOJHHTENBHO caelyer
OnpenensThb:

pacnpeseneHHe CePHUCTHX BKAIOYEHH cnocoBoM OTHeuaTka no baymaHy
no N'OCT 10243—75*;

MUKPOCTPYKTYPY ¢ YTrounenuem pasmepos 3eped no F'OCT 5639—82°.

2.13. MexaHuueckHe CBOACTBA CTaJH AOMYCKAETCH ONpeAeqATh H ApY-
FHMH MeTOonaMH, O0eCNeyHBAOUIUMH HaAeXHOCTL Ppe3yabTaTtoB, COOTBET-
CTBYIOLLYIO HCIIBITAHHSAM Ha pacTAXEHHe.

[Ipn oueHke npodHHOCTHBIX cBOHCTB CTaau Ge3 or6opa o6pa3uoB
(no TBepaocth B cootBerctsun ¢ T'OCT 2276277, no cpesy pe3pbm
U T. .} AJs Kaxjaoro suaa npoduas (JucT, yroiok, 6anka ¥ T. 1n.)
NMPOBOASATCA KOHTPOJAbHBIE HCMbLITAHHA He MeHee Tpex o06pas3uoB ¢ onpene-
JeHHEeM TNpejena TEeKYMECTH H BPeMEeHHOro CONPOTHB/NEHHS NO CTaHAAPTHOH
meroauHkKe. [lo pesyapTaraM KOHTPOJbHBLIX HCNLITAHHA BHIOJHAETCH KOP-
PEKTHPOBKA 33aBHCHMOCTEH MENXAY fpelesioM TeKy4ecTH (BpeMeHHbM CO-
NPOTHBJICHHEM) H NapaMeTpaMmH, H3MEPAEMbIMH NpH UcnniTaHHuAXx 6€3 oT6opa
o0pa3uoB (rniyOHHOH HAW AMaMeTPOM OTIIeyaTka, no cpe3dy pe3blui K T. N.).

2.14. HMcnuitanus MOryT npoOBOAMTLCH AJs  OnpeieseHHA CBOHCTH
CTaJH OTAeNbHBIX (OOLYHO, Hanbosee HAarpyXeHHuX) vteMeHTOoB JHOO AAHA
YCTAHOBJICEHHA MAPKH H OUEHKH KayecTBa CTaNH, HCNONAb3OBAHHOH BO BCEX
KOHCTPYKUHAX TOrO HAH HHOro Buaa. B nocaegnem ciyyae Aaf yTOUHEHHUSR
HOPDMATHBHLIX COMPOTHBJEHHH MOryT HCNONbL30OBATbhbCHA CTATHCTHYECKHE Me-
TOAbL 00paGOTKH PEe3yAbTAaTOB MCNKITAHHA.

2.15. OT6Gop npo6 xHMHuYECKOrp aHaAH3a H O6pa3los AN MEX3BHHYECKHX
HCNLITAHHA TNPOH3BOANT H3 3NEMEHTOB KOHCTPYKUHH OTAENBHO A1SA
Ka)XJIOH NapTHH Mmerasnaa.

K napra¥ Meranna OTHOCATCA 3NIeMEHTH OJAHOTO BHAZ NpoKaTa
(no Homepam npoduaeld, TOAWHHAM H MapKaM CTaJdH}, BXOARIHE B cocras
ORHOTHIIHHX 3JIEMEHTOB KOHCTPYKILHA (mosicon d¢epM, peweTok depMm,
IOACOB MNOAKPaHOBLIX 06aN0K K T. N.) oAHOR ouepellH CTPOHTENbLCTBA.
ITapTHio MeTanaa AOMKHEW cocTaBasTh He Gosee 50 ORHOTHNHHX oOTRpa-
BOUHLIX Mapok oO0iueid Mmaccon He Gosnee 60 1. Ecan ornpaBouHbie MapKH
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Tabawya |

_T K 01 HYeCTBO Koskyectso npo6 odpasuos

INEMEHTOB,
APOBEPEHH X
B NApPpTuH

BHa HCnuTaAHHA

OT
INeMEeHTA

BRCEro
OT NAaPTHH

—— Me— — i — = S e S, 1 — — —

XHMHYECKHH aHaJIH3 3
Henbitagua Ha pacTAXeHue 2(10*)
HMcnniTanus Ha yaapHYIO BA3KOCTD | 2%
Orneyatok no baymany 2

* Ilpu onpeneneHHn npeaena TEKY4eCTH CTajH H BPEMECHHOro COMPO-

THBACHURA 110 PEIYALTATAM CTATUCTHUECKOW 06paloTKK ABHHMIX HCRLITAHUR
obpa3uos.

** [an kakaol nposepaeMoi TeMmfiepatypui H AAs HCNLITaHHA nocae
MEXAHHYECKOTO CTapeHHs,

NpeacTapAsioT coO6oH npocThie  MEeMEHTH M3  [IPOKaTHWIX npodHaeh
(nporowni, 6a/nKH, CBA3H U T. M.), HX KOJHYECTBO B MapPTHH MOXeT ObiTb
no 2560.

Uncno npob u o6pa3uoB or KaxiAOA napTtHH metanna AOJAXKHO ObiTh
He MeHee, ueM yKa3dano B taba. 1. Ilpu orGope npo6 H o6pa3uos HeoGXOAHMO
cobrogate Tpebopanun F'OCT 7564—73% w 'OCT 7565—81*.

Mecra ot6Gopa npo6 u o6pa3nos, a TakXKe HEOOXOAHMOCTb YCHACHHR
MECT Bbipe3k# of6pa3ulos ONpeaeasioTCs opraWHlauHe#d, nposoasuien
obcneposaHHe KOHCTPYKUHA.

2.18. [lonyckaetcst He NMPOBOAHTb HCNLITAHHR MeTaMAa AJ5i KOHCTPYK-
LHH, Hanps)XXeHHs B KoTophix He Oyayr npeeniwiats 165 MIila
(1700 krc/cM?) npu pacyeTHsX Temnepartypax sbhiuie MuHyc 30 °C aas
KOHCTPYKUHA rpynnbet 3 no ta6a. 50 CHull 11-23-81* u Boiwe munyc 40 °C
RJA KOHCTPYKUHH Tpymnn 4, a Takxke AJA KOHCTpykun#i 3 ¥ 4 rpynn npH
pacd4eTHRX TeMmnaepaTypax Bbilue MHHYC 63 °C npu HX ycuaeHnH Oe3
npHMeHeHuna cBapku. [IpH 3TOM KOHCTPYKUHS [AOMKHA HAXOAWTLCA B
IKCNNYaTalRR HE MeHee Tpex Jjer.

2.17. Ilpegen TexyuyecTH HAH BpEMEHHOe CONPOTHBAEHHE CTANH (10
pe3yabraraM CTATHCTHUECKOR OOPabOTKY AAHHLIX HCNLITaHuR (¢ oTOOpOM
obpasuos HAH 6e3 orGopa no n. 2.13) BuuHcasierca no dopmyae

iRhn:==41n’_'{1ﬁSRu (l)
rae R., — npexen TeKy4ecTH Ryn, HAH BPeMeHHOE CONPOTHBAEHHE Ryno.

l m
On = — 2, O, — CpeiHee apHPMeTHYECKOe 3HayeHHe Npenena TeKydecTH

;=1

HAH  BPEMEHHOTO CONPOTHBAEGHHA N0 [A3aHHHM  HCNWTaHHil;, Sp=
-_T—-——_—-
1 2
| Y, (6. — 0,)" — cpeanee kBaapaTHYHOE OTKAOHEHWe Pe3y.Jb-
m—li=
TaTOB HCNLTAHHH; O; — Tipeae] TEKYHECTH HJIH BPEMEHHOE COMIPOTHBJEHHE,
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NOJNyueHHOe MIPH HUCHLITAHHHK (-r0 o0pa3ua; o, — KOPPUUHEHT, YUHThHI-
paloulut o6bem BLIGODKH W onpeldensieMbiit 110 Taba. 2.

Ecan otHoweHne Sgp/a, > 0,1, To ucnonb3loBanHe pe3yabTaToB, NoJay-
yeHHbIX 110 ¢opmyae ()) ne aonyckaercn, noCKosbKy Takoi Soasuioh
pa3bpoc CBOHCTB 00pa3uOB CBHACTENLCTBYET O TOM, YTO OHH HE OTHOCHATCH
K OJHOH napruy Meranana

[Mpu nposesgenun wucnuiTannii obpa3los anA onpeaeseHHs CBONCTB
CTaAH OTAEJbHbLIX 3TEMEHTOB KOHCTPpyKUHH (cM. n. 2.14) B KavecTse
HOPMATHBHOrG COMPOTHBAEHHA B PACCMATPHBACMOM 3J1€MEHTe AONYCKAeTCs
NPUHHUMATbD MHHHMAJNLHOE 3HAYeHHEe npeleda TeKYUeCTH HIH BPEMEHHOTO
COMPOTHBACHHA, MOMYYEHHOE NpH HCNABLITAHHAX HEe MeHee ABYX 06pasuos,
OTODPDAHHBIX H3 ITHX ICMEHTOB,

2.18. PacuerHoe conpotupaeHue npokata o Tpyl, H3 KOTOPWX H3ro-
TOBJAEHB! KOHCTPYWUHKH, CAellyeT Onpefensits no (PopMy.JaaMm, NpHBeLeHHHM
B Taba | CHull [1-23-8B1*. Tlpn 31om 3nauenus npepnesia TekyuectH Ry, H
BPEMEHHOTO CONPOTHBACHHA R, onpenensitoress no n. 2.17, ecau BuinoaHe-

HO JOCTAaTOYHOE UYHCAC HCHLITaHHA., B NpoTHBHOM CJjyyae NpHHHMAIOTCH
AN CTaneH, Y KOTOPHIX NPUBEAEHHLIE B CePpTHHHUKATAX HAU TNMONyyeH-

HLIE TTPH KOHTPOAbHBIX HCNILITAHWAX 3HAUCHHA NIPEAena TeKYYeCTH H BPeMel-
HOrO CONPOTHBAEGHHR YAOBAETBOPRIOT TPEOOBAHUAM FOCYA3PCTBEHHHIX CTAH-
AApTOB HJIH TEXHHYECKHX YCAOBHH HA CTaJb, NeHCTBOBABILUHM BO BpeMs
CTPOUTENLCTBA,— NO  MHHMMAJbHOMY 3HAYEHHID ITHX XaAPAKTEPHCTHK,
YKA3aHHBIX B YNOMSHYTbHIX JOKYMEHTax (npua. |);

OAA CTAJNEH, ¥ KOTOPhIX NpHBeAeHHLIC B CePTHHHKATAX UM NOJYHEeH-
Hbie 1IPH  HCMBLITAHHAX 3HAYEeHHS npeaena TEKYYECTH M BPEMEHHOro
CONPOTHBNECHHSA WHXe, HeM MNPEAYCMOTPEHHbLIE TFOCYAADPCTBEHHLIMM CTaH-
ABPTAMH HAU TOXHUYECKHMH YCAOBHAMU Ha CTAllb, JBEHCTBOBABIIMMH BO
BpeMA  CTPOHTEALCTBA,— N0 MHHUMaJbHLIM 3HAYCHHAM nOpedend TeKy-
UECTH, NPHBEACHHBIM B CEPTHOHKATAX HJAH NOJYYEHHBIM HPH HCNbLITAHHAX.

Kosdpdrunent HapeKHOCTH NO  MaTepHany CAeayeT NPHHUMATD:

ANA KOHCTPYKUHH, H3rOoTOBACHHBLIX A0 10932 r., U CTaAeH, y KOTOPHIX
MOJYUYEHHBI® NPH HCILITAHHAX 3HAYEHHA npejeaa TekyuyecTH HHxe 215 MIlla
(2200 kre/em?) — ym = 1,2;

IJiS KOHCTPYKUHWH, H3roToBjJeHHHX B nephoa ¢ 1932 no 1982 rr —
vm= 1,1 aas craaeii ¢ npenenom TekyuectH Huxke 380 Mlla
(3850 xkrc/em®) M ym = 1,15 AR cTaneih ¢ npeaenoM TEKydyecTH Bbilue

380 MIla (3850 krc/cm?);
AN KOHCTPYKUMH, HW3rotosfeHHnix nocae 1982 r.,— no taban 2

CHull 11-23-81*.

2.19. Jlas 34eMelTOB KOHCTPYKUHH, HMEIOIHX KOPPO3IHOHHBIA H3HOC
¢ notepeit Gonee 25% naowand noONEepeHHOro CEWeHH! HAH OCTATOYHYIO
nocae KOPPO3HM TOJNUIHHY & MM W MEHee, pacyeTHne CONPOTHBAECHHA
CHHUMCAIOTCH NYTEM YMHOXEHHA Ha KO3(P(PUUHeHT Vg4, NMPHHHMAEMbIA MO

tabna. 3.
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Tabauwya 2

Ko/nueetso I KospipiuumeHt KonmuyecTao [ Kostdhduunenr
o0pasuos m s ogpazuns m (,
10 2911 20 2.396
|2 2.736 25 2,992
4 2,614 30 2,920
§ 2.524 35 2,167
18 2,453 40 1 6oaee 2,125

[IpumMevawuda: | [dia npoMexyTouHbix IHaueHHA m Koadpdk-
LWHEHT «, ofpejesitercss JIHHeAHON unrepnonauued. 2. Kosdduukenrt o,
ONPEACSAECT HHXHIOI OAHOCTOPOHHIOID AOYCTHMYIO TPAHHILY HHTepRaAa,
COREPIKAULYIO ¢ J0BepHTENbHOR BepoaTHOCTbIO 0,95, TO ecTh He MeHee 95%
3HAUYEHHA HOPMAJIbHO pacnpefeNeHHOR C/AYYaHHONR BEJMHUHHBI CO CPEeAHHM
3HAaueHHeM O, W axcnepcHed S3.

Tabaunuua 3

l Koapdnuuesr

CreneHb arpecCcHBHOCTH cgwﬂm
no CHull 203 [1—8: a
— :
ChabodrpeccHBHas 0,95
CpenHearpeccHBHan 0,9
CHAbHOArpecCHBHAES 0.85

2.20. PacueTrHble CONPOTHBJACHHA CBAPHBIX COCAHHEHHWH KOHCTPYKIIHH,
NOANEMKAUWMX PEKOHCTPYKLHH WIH YCHACHWIO, CAEAYET HA3HAYATH € YyueTOM
MAPKH CTaJH, CBAOPOYHbIA MAaTepPHaNOB, BHAA CBAPKH, TNOJOXKEHUA UWBA,
MPHUMEHCHHBIX B KOHCTPYKIIHH

[Ipy OTCYTCTBHH NaHHBIX, YCTAHOBJAGHHLIX HOPMAMH, ZONYCKAETCH NPH-
HUMATb:

ANA  YEAOBbIX IBOB — Ryun = Run.
cyuTan npu srom y. = 0,8;

AN PACTAHYTHIX CTHIKOBBIX WBOB KOHCTPYKUMH, HITOTOBAEHHLIN A0
1972 r, Ruo, = 0,55 R,,, uaroroaeHHux nocae (972 .. R,, = 0,85 R,.

JHlonyckaeTcsi yTOUYHATL HECYIlYi0 cNOCOOHOCTbL CBAPHLIX COEJHHCHHH
10 pPe3yAbTATAM HCNLITAHHH

2.21. PacyeTHbie CONpOTHBAEGHHA CPe3y M DACTAXKEHHIO 60.1TOB,
a TAKXKe CMATHIO 3JIEMEHTOB, COCAHHAEMbLIX BOJTaMH, CaeayeT NPHHHUMATh
no taba 58 #u 59 CHuIT 11-23-81*. Ecsin HEeBO3IMOXHO YCTAHOBHTbH KAACC
npounocTit GOATOB, TO 3HAYEHHS pacuyeTHLIX CONpOTHBAEHUH caeayeT
NpHRHMATL Kak aad 60aToB Kjaacca npouHoctd 4.6 — npH pacuere Ha
CPe3 H KAacca MPOYHOCTH 4.8 — mpH pacuere Ha pacTHKeHHE.

HonyckaeTcss yTOuHSTL pacueTHbie CONPOTHBAECHHSA Cpe3y M pacTdAXe-
HHIQ OOJITOB MO pe3yabTaTaM HCbTaHu# GoatoB Ha paspue [lpw

Vor = 1,25, B;=0,7; B,=1,0

[ ]



Tabanua 4

— _

PacuyeTHbie conporusaennn, MIla (xrc¢/cm?)

pynna cpely 3akaenox CMATHIO PACTRIKEHHID (OTPHIBY FrOJOBOK)
COCHHEHHH HJAH CTalH MAapoK COEAHHREMBX 3aKJenoK H3a CTanH Mapox
INEMEHTOB -
12, Ct3 0912 \ KOHCTPYKISA l Ct2. Cr3 . 0972
B 180(1800) | 220(2200) 2R, 120(1200) | 150(1500)
C lﬁO(IﬁOO) A l,?Rya - | -

[Tpumeuannsn 1. K rpynne B OTHOCATCH COE€AHHEHHA, B KOTO-
PHIX 3aKJAEeNKH MOCTaBA€Hbl B OTBEPCTHSA, MNPOCBEPAEHHbIE B COOpPaHHBIX
MEeMEHTaX HAH B jJeransdax no KoHayktopam. K rpynne C orHocATcs
COCAHHEHHA, B KOTOPbLIX 3aKNenKH MOCTaBJA€Hb B (pojaas/jeHHue OT-
BEPCTHA, CBep.aeHubnie 0e3 KOHAYKTOpa B OTAe/dbHbX aetaanx. 2. Ilpu
NPHMEHEHHH 3aKAENOK ¢ NOTaHHLIMH HAH AOJAYNOTAHHLIMH [OJOBKaMH
pACYETHLIE CONPOTHUBJIEHHA 3aKJCNOYHBIX COEJHHEHHH Cpe3y H CMATHW
NOHHXKAIOTCA YMHOXKeHHemM Ha Koppuunent 08, PabGota yKazaHHbiX

3AKJENOK HA PACTAXCHHE HE AONYCKAETCH.

ITOM AOJAXKHB ObiTb HCNLITAHH HE MeHee MNATH O6OATOB OT KaXAON
YCAOBHOH NapTHH, COCTABJEHHOA H3 GOATOB H raek OAHOro THNoOpa3mepa,
oAHHaKoBOR dopMbl HCNOAHEHHRA, YCTAHOBJECHHbIX B OAHOTHAHLIX KOH-
CTPYKUHAX OAHOH ouepean cTpouTennscTsa (Ho He Goaee 2000 Goaros).

PacueTroe conporHpaeHne GOATOB PacTAXeEHHIO Ry NPHHHMEETCA N0
MHHHMAJAbLHOMY 3HAUEHHIO Npeaena MPOYHOCTH, MOJAYUEHHOMY NPH HUCNLITA-
HHAX, a pacyeTHoe conportusaeHHe cpedy Ry = 0,8R,:.

2.22. PacueTHoe CONPOTHBNEHHE 3AKNENOYHBIX COERHHEHHH caenyer
npuHuMath Mo T1aba. 4. EcaH B HCNOAHHTEABHOA AOKYMEHTAUHH OT-
CYTCTBYIOT YyKa3aHua o0 cnocobe o6paGOTKH OTBEePCTHA H Marepuane
33KAENOK H YCTAHOBHThL HX He NPEACTABMNETCH BO3MOXKHbIM, pacyeTHbe
CONPOTHBAEHHN TNPHHHMAWOTCA KaK [AAA COEAHHEHHR Ha 3aKaenkax
rpynn C k3 craaw mapku Cr2.

ONPEAENEHUE HAIPY30K H BO3NEACTBHA

2.23. B coorBercteun ¢ ykasanusmu CHull 2.01.07—85 npu pa3spa-
GOTKE NPOEKTOB PEKOHCTPYKUHH H YCHAEGHHA Harpy3ku W BO3NeHCTBUA
OnpeAensloTCA HA OCHOBe pe3yabTaroB obcaeaosanufi, npu 3ToM  arT-
MochepHbHe Harpy3KH JONYCKAeTCA NPHHAMATh C YUeTOM RaHHBIX [ OCKOM-
FHAPOMETa C YYeTOM NpPeanoNaraeMoro Cpoka cAyXObl KOHCTPYKILHA.

PacyeTHylo Harpysky cheayetr oOnpefensathb Kak MpoH3BeaeHHe
ee HODM3THBHOrO 3HAYEHHA HA KOYPPHUHEHT HANEKHOCTH N0 Harpylke
v;, onpeaennembit no ykaszaunam CHull 2.01.07—85. Ilpu Hanuuun cra-
THCTHYECKHX AaHHbLIX AONYCKAeTCHA OlpeAesfATb PpacyeTHbie 3HAUYECHHS
Harpy3oK HenoCpPeACTBEHHO MO 3aJ\AHHOH BEPOATHOCTH HX TMpeBbilleRHA.
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TaGbnanuga 5

r Kosgduunenr o

OcnogHule ' ANA KOHCTPYKILKA
KOHCTPYKULHM

FACMOHTL
—
CRAPHBIX KNnefNanblx

Qepmbl cTponuabHule, Noa- | Hloaca © crepxuu | 1,20—1, 35| 1.35—1 .4
CTPONHJbHBIE H MOAKPAHO- | PelIeTKH

BbiC
KOoNOHHBI: |
CJIOUIHblE [loAca ¥ creHka | 1,3 1,35
CKBO3Hbie [Tosica |,7 | | 8
banxsn:
NPOKATHLIC [losca u creuxa 1,05 ' 1,25
COCTaBHbIE To xe 1,2 1,20
TOPMO3HbIE KOHCTPYKUMH: |
CIAOUIHbIE [Tlosca u TOpMO3HOH 1,2 1,25
JHCT
CKBO3HBIE | Mosic u pewerka 135 | 1.4

[lpumeyanue [losac noaxpaHoBo# O6ajJKH B COCTAB OCHOBHBIX
3JEMEHTOB TOPMO3HOH KOHCTPYKLHH HE BKJNIOYAETCH.

2.24. B cayuaax, koraa onpenendtb 3HAYeHHHA Harpy3oK Mo AAHHbLIM
ob6cneoBaHHi [OCKOMruapoMeTa He NPeACTaBJAETCHA BO3MOXHLIM HJH ye-
Ae€Co06pa3HbIM  (OTCYTCTBHE HAOGMIOAEHHH, OTHOCHTENbHO HeGOAbUIAF 40NN
Harpy3kH B o0weM YpOBHE HArpyXeHHS H T. N.), OHH ONPEAEASAIOTCSH
no ykaszanusm CHull 2.01.07—85 kKak aAs BHOBb NPOEKTHPYEMhIX
KOHCTPYKUHH.

2.25. HopMmartnpHas narpy3ka OT COGCTBEHHOrO BeCa KOHCTPYKUHR
onpeaennercs no pedyabtatam oOmepoB. KospdhuneHTH HaReKHOCTH
N0 Harpy3ke npuHHmawlTcsa no ykaszawnam CHull 2.01.07—85.

CoOcTBERHLIA BEC CTa/bHBIX KOHCTPYKUHH NONYCKaeTcsl yCTaHaBJIHBaTh
no yeprexkaM KM/l ¢ 06A3aTeNbHLIMH KOHTPOJbHLIMH 3aMePaMH CEeYcHHH,
a MpH OTCYTCTBHH 3ITHX uepTeXked — N0 pe3yabtataMm OOMEpPOB OCHOBHMLIX
3NeMeHTOB KOHCTPYKUHH (Taba. J). Ilpu atom Bec onpeneasiercs no popmyane

G = 0., (2)

rae G, — BeC OCHOBHbIX 3neMenToB, kH. Y. — cTpoHTeabHbt KO3P K-
LHEHT Beca, NpHHUMaeMbiit no taba. .

2.28. TlocTrosnHule Harpyaku oT COGCTBEHHOrO Beca CTaLHOHAPHO
YCTAHOBJICHHOro o00pynoBagus, Tpy6bonpososoB, NPOMBINIEHHBIX NPOBONOK
H 4arperaTtoB ONpeAeNalTCas NO NacnoOPTHLIM AAHHLIM  HAH pabounM
YepTexam € yyeToM (aKTHHECKOH CXeMbhl HX pa3MelleHHR H ONHPpaHHA
H8 KOHCTPYKUHH H COTJIaCOBBIBAIOTCH €O cAyXOOH 3KCHAyaTtauud 34aHui
H COOPYXXECHHA.

Hanupie 0 Harpyskax oT oOOpPYAOBaHHS, NPHHATHIE B pacuere,
NPHBOAATCA B NMPOEKTHOH AOKYMEHTAUHH H B HeOOXOAMMLIX CJAy4asx noj-
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TaGavwua 6

A - A A

KoasyecTBo Kospdpuinenr Konsuvecrso Koagduuvenr
00pa3uos m f oGpasuon m !
- R

5 2,13 15 1,76

6 2,02 20 1,73

7 .94 25 1,71

8 },89 30 1.7

9 | .86 40 |.68

12 | .8 60 n 6oasee |.67

Mpumeuyanns: 1. Jaa npoMeKYTOUHLIX 3HaueHHWd m Ko3pPH-
uuent { onpeneasercs  aHHedHo#l  niTepnoaaunen. 2. Koadpduuwredt
OMpPeACIHeT  OAHOCTOPOHHHN  HOBEPHTC/bHHBIA  HHTEPBaA AJA  CPEAHero

3HAYCHIST HOPMAJAbHO PACHPEACJeHHON BeJIHYHHb ¢ AOBEPHTEIbHOH BCpO-
ATHOCTbLID 0 Yo,

TatGawua 7

| Kosdpuiumerr y, aan

r e peanMay paborn i
R B v TOCT 25346 - 82
F Jl C T. BT |IK. 2K |3K, -Hq oK |6K, 7K
I L \ |
o 5 1,15 } 1,35 125 | 1,35 | [,
Cs. b 10 125 1,1 1,25 1.2 1,25 1 1.5
Cs. 12,5 no 20 N 1,2 .15t 1.2 1.4
Cs. 20 1] 1L N ENTARE:

KpenafioTCcA NPHBOAHMBIME B NPOEKTE YCHJAECHHA YKa3aHHAMH (peKoMeHaa-
HMHAMH) 10 3KCNAYATALHH.

KosdppHuneHTnl HAAEXHOCTH 110 Harpyske AJfA YKd3dHHbIX Bblilue
BO3AECHACTBHR 1IDHHHMAIOTCA PABHBIMH €AHHHKULE,

2.27. IlocToAHHBIE HArpy3kH OT Beca fOKPHITHH  (HepeKpbITHH )
NPHHHMAIOTCA € YJYE€TOM pPE3yabTaTOB BCKPLITHH KPOBJIH (OTpPaXAEHWN)
H YCTAHOB.TEHHA COCTABA CJIOEB.

HopmaTHBHHE 3HAUYEHHR 3THX HATPY3OK ONpenesfiorcd B3BElUHBAHHEM
o6pa3uoB W 0o6paboTKOH pe3y,bTATOB B3BEWIHBaHHusg Mo opMyne

gn=Pn 1t/ l/—f;Sm (3)

1

m
rae P, = — D, P, — cpeanee aphdMeTHUeCKOe 3HAYEHHe Beca 06pa3ilos;
i —

i
Se= ¥ ~—— > (P, — P, — cpenHee KBajApaTHuUHOe OTKAOHEHHE OT
— li=

Pe3yabTaTOB B3BewHBaHus; P,— Bec f-ro ofpasua, KH; m — Koanyectso

06pa3iuos (He MeHee O); | — KOIDPHUHEHT, YUHTHIBAIOWHA 00beM BbHIGOPKH
HoonpeaeasemMuit no-rada. 6.

3Hak «nawc» B dopmyne (3) fpuHHHMAETCH NPH HeOAaronpHATHOM
ACACTBHH yBEJHYEHHOH HATrPY3KH, 3HAK «MHHYC» — NIpPH OJaronpHATHOM.
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KospduuHeHT HAAEHHOCTH 1Mo HArpy3Ke y; K HOPMATHBHOH Harpyske
ga, OnpeneneHioi no gopmyne (3), TPHHUMAETCA PABHBIM EAHHHUE.

2.28. KpaTrkoBpeMeHHbie HArpy3KH Ha nJOWLAaKH, MEPEXOCLHBIC MOCTHKH
H JECTHHUbL, B TOM YHCHE HArpy3kd OT TOANb, YCTAHABJAWUBAWTCH M0
pe3yabTaTam OO0CNENOBAHHA H aHANH332 TEXHOJOrHYeCKoro npouecca # yus-
THBAKTCA B NONHOM oOO6heMe TOJbKO IIPH  TIPOBEPKE  KOHCTPYKIHA,
HEeNnOCPEACTBEHHO BOCIPHHHMAIOILHX 3TH HATDY3KH.

2.29. HopmaTHBHbie BepTHKAAbHbIC NArpy3KH, nepeaaBaeMbie KoJecaMmu
MOCTOBbHIX M NOABECHBLIX KPAaHOB, ONpeIe/ifioTcA MO MacnopTHbiM AaHHbIM
HJIH MO Pe3ynbTaTadM B3BEUWIHBAHHWA KPAHOB.

[Ip# B3BeWHBAHHH BEPTHKANBHOE PACYETHOE RaBJNeHHE MOCTOBOrO KpdHa

onpeaensieTca no popmynae

| vkg, + .G (L —d) WG,
e + 5521 (4)
rae rmp — KOJNHYECTBO KOJeC ¢ OAHOH CTOPOHW  KpaHa, g, U, — cob-

CTBEHHbLIH BeC TeJNeXKH H MocTa KpaHa, L — nponer MocTa KpaHa;
d — MUHHMAJIbHO BO3MOXHO€ pACCTOAHHME OT OCH TEJEXKH [0 OCH pac-
cMarpuBdemoro paaa, G, — MakCHMANbHAS BeNHMHHA (PAKTHUYECKH TOMHH-
MAEMOro fOAe3HOrC FPy3a HE KPIOKE Kpana, yir — KoapduuuedTt nanex-
HOCTH Nu COOBCTBEHHOMY BeCY TeNE€KKH H MOCTa KpaHa, TNPHHHMAaeMblH
Ye= | npH onpeaejleHHn Beca MNO pPe3yabTaTaM B3BEWHBAHHA M
vi = 1,00 — npH onpeneseHny Beca 10 MaCHOPTHHIM LdHHBIM (€C/H NposBoO-
AHNOCH YCHNEHHE KOHCTPYKUHMH KpaHa, TO CJAEAYET YHCCTh BEC 3JeMEeHTOB
YCHAECHHA), ¥, — KO3(PEPHUHEHT HAAEKHOCTH MO NOAHHMAEMOMY Trpyay,
NPHHUMACMbBIR MO PE3VAbTATAM CMEUHAJbHBX HCCNEJ0BAHHWH, a NPH OTCYT-
CTBHH AaHHKX NO Talsa. 7 AnA MOCTOBLIX KPIOKOBbIX KpaHOB H no tabn. 8
ANRA rperdpepHblX B MArHUTHLIX KPAHOB.

3nauenne F, onpenennemoro no gopMyse (4), npuHuMaeTca He Soablie
YKa3aHHOTrO B roCYJapCTBEHHbLIX CTAaH1dpTax HA KpaHyl,

[Ipn onpeaeneHWH BePTHKAJLHBIX KDPAHOBBIX HArpy30K [IOMNYyCKaeTcH
VUHTLIBATb (PAKTHUECKOE paiMellleHHe 30H OOCAYKHBAHHA KPAHOB H TTPHOJ/IH-
KEHHE TEJeXKH K PALY KONOHH, €CiH paiMeilleHHe U rabapHTbl HOCTOAHHO
YCTAHOBJIEHHOrO B 313HHH OOOpPYAOBAHHHA TAKOBbBI, HYTQO HAPYLIEHHE 3THX
OTPAHHYEHHA @QUINUCCKH HEBO3MOXHO, HAH YCT4HOBAECHH OrpAaHUUYHTENH
nepeMeleHHH KPaHOR MO NMYTAM H TEJEXEeK 10 MOCTY KpaHa.

2.30. HopmaTHBHbI®e 3HAYEHHA aTMOC(HEPHbBIX HATPY3OK PEKOMEHAYETCH
YTOUHATL HA OCHOBAHWH AaHHWIX opraHu3audd [ockomruapomera. O6pa-
OOTKA N4HHLIX BbLINOJHAETCA N0 METOAHKAM, NPHBEAEHHbIM B npua. 2 u 3.

IIpu onpeneneHnn BETPOBLIX HArpy30K AONYCKaeTCR YYHTHIBATH PakTH-
YECKYI0 OPHEHTAUHI0 3JaHHH M COOPYEHHH HA MECTHOCTH H 3aTeHeHWe
OT COCEAHKHX CTAUHOHADHLIX 3NAHKH U COOPYXKEHUN.

2.31. PacueT KOHCTPYKUMH HA COBMECTHOE HeHCTBHE HATPY30K OT
CHEra, BeTpa H MOCTOBbIX KPAHOB JOMYCKAeTCHA BLINOJHATH C HCNOAbL30-
BaHHeM KO3Q@dHILHCHI0OB COUCTAHHA, ONPEEeNeHHBLIX € YYEeTOM peajhHbiX
CTATHCTHYECKHX AdHHWX H VAEJbHOTO BJHAHUA AEHCTBYIOUWHX HArpy3ox.
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Tabauna 8

] KosppHUKEHT ¥, AR

['py3so- peuMa RO PeXHMHOR
3aXBaTHBIH Bua rpysa ngpc:r:;:]:m r'-'tf:rzf;ﬂi:_ rpynfst no
oprau H2A30D2 F'OCT 25546—82
['peitdep HleGens, yroas, | M3 wrabenn

ﬂ

OKAJIHHA H ApY- [ —
rue Heaumnkue | M3 npasmka 1,4
H He obnana- | HAK  H3 eM-
I011ll€  NOBbI- | KOCTH, 3anovi-
(HeHWHOH CBA3- | HEHHOH BOJAOH
HOCTLIO MaTe-

pHaJbl |
- — I ______F_______

MNoavemsm#t | Ckpan ctanb- | C HEMeTAMIH- 1,3 1, 3 | 1,5
IeKTPOMar- | HOH, YYFYH B | YECKOro OCHO- |
HHUT yyliKax BAHHSA

l C METANNH- 1.5

| 4eCKOTO OCHO- |

|.4

BAHHA
—— —
Cranabnoit npo- | C pewsetuatoro |,0
Kart OCHOBAHHA
— * —
Co cnaowsoro{ 1,6
METaJNA HUECKO-

ro OCHOBAaHHA

PacyetHoe ycuaue nwboro Buaa (MpoaonbHAA HAKH MONEPEYHAR CHAE,
H3THOAWOUWIHA HWAH KPYTHULHH MOMEHT) B CEYEHHH HAH INEeMEHTEe KOHCTPYK-
UHH OT OAHOBPEMEHHOrO AEHCTBHA CHEroBOW, BETPOBOH W KPAHOBOH Ha-
rpy30K PEeKOMEHAYeTCA onpeaeastb no popmyae

N=v¢N.+ N, + N,}, ()

rae N, u N, — ycuaus or HeORaronpHATHO JAEHCTBYIOLMHX pacyeTHLIX
CHeroBoi K BeTpOBON Harpyaok; N, — cymmapHoe ycWiue oT Bcex HeOna-
FONPHATHO AEHCTBYIOLLHX KPEHOBBLIX HArPy3oK, onpeleneHHoe No NnpaBHnam
CHull 2.01.07—85; p — K0o3)DHUHEHT COMETAHHA YCHJIHH, onpelenfeMbii
no ¢opmynie

C C, C,

P = ———— —— +

co—ere T o TFe T CU_B)TE

rne B., B, H P, — KO3pPHUHEHTH, 3aBHCALLHE OT BePOATHOCTHHIX
caoficTe Harpy3ok; C,, C,, C, — A0MH yCHIAHH HAK HANPHKEHHAR B Cede-
HHH, YUYHTbIBaIOLLHE y,nenhuoe BJHAINHE CHEroBOH, BEeTPOBOH H XPaHOBOH
Harpy3ox.

Koappuuuents Pa, f. # B onpeanensiorcA no peanbHuiM CTATHCTH-
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YeCKHM JlaHHbIM ¢ CHEroBOH, BeTPOBOH 4 KpAaHOBO# Harpyskax W obecre-
HHBAIOT PABHOHAAEMHOCTb WIEMEHTOB KOHCTPYKUHH, 3aNPOSKTHPOBAHHKLIX HA
pa3inyHble KOMOHHAUHWH YCHIAHHA. B 3anac HagexHocTH anA BCex THNOB
MOCTOBbIX KpaHoB H Bceir Teppuropuy CCCP nonyckaercs npuHHMaTh
B. = 1,45, B, = 1,45, B, = 1,85.

[lpw poiyncaennn KospdHUHUEHTA COYETAHHS YCHAME @ YyAeabHoe
BJHAHHE CHErOBOH, BETPOBOH H KPAHOBWIX HArpy3oK YUHTHIBACTCA HX A0-
JAMH:

N N N
Ne+ Ny + N,

h

. G, = —
N.+ N, + N, “ N.4+ N _+ N,

[Ipn cnoxubIX BHAAX AedopMalHH, KoOrna B CEYCHHH JIeHCTBYIOT
HECKOJbKO pa3HOPOAHLIX CHACBBIX QAaKTOPOB, B (IPHBEACHHLIE (OPMYJib
BMecTOo ycuauin N., N, n N, oOr cHeroBoH, BeTPOBOHK H KpaHOBHIX
HArpy30K cAeaAyeT MNpeacTaBasiTh MAKCHMAJbHbLIE KpaeBble HaNPAXKEHHS
B CEYEHHH OT ACHCTBHA COOTBETCTBYIOLUIHX PACUETHHIX Harpy3aok.

[Ipy pacuere Ha ppyrue BHAbl HArpysoK H BO3aedcTBHH K03ddu-
HHeHTH CoveTaHuii npunaumalores no yxkaszauuam CHull 2.01.07-85.

NPOBEPOYHbIA PACHET KOHCTPYKLIHHA

2.32. [lpoBepouHbIA pacyeT KOHCTPYKUHH € YYETOM BJAHAHWA ACPEKTOB
BLITOJHACTCH ¢ UEAbI0 YCTAHOBJEHHS:

BO3MQXXHOCTH Ra.bHEHLIEH 3KCIAYATalUHH KOHCTPYKUHR 6e3 KakHX-aHb0o
OrpaHHYEHHH,

HEOOXOAHMOCTH YCHACHHA KOHCTPYKILUA,

BO3MOX>XHOCTH OrpaHHY€HHH 3IKCNAYATAUHH KOHCTPYKUHH 40 MNAHOBBIX
DEMOHTHO-BOCCTAHOBHTEAbHBX palor;

HEOOXOAHMOCTH HEMEAJEHHOr0 MNpeKpaleHHs 3KCeNayartaldy B aBa-
DHHHOH CHTYAUHH.

2.33. IlpoBepKy NpoOYHOCTH 31E€MEHTOB, UMEIOILMX ocnab/eHuss B BUIe
BbIpe30B, BbIPHBOB, NOAPE30B H T. N., CJEAYET MNPOBOAHTL NO NJOLLAAH

HETTO C YyYETOM 3IKCUEHTPHCHTETOB OT CMELUEHHS UEHTPA THXKECTH
0CNa0NEHHOrO CeYeHHS OTHOCHTENbHO UEHTPa THAXKECTH NepBOHAauYaAbHOro
CeUeHHA B COOTBETCTBHH ¢ yKazauuamu n. 525 CHuI1 11-23-81*.

IHonyckaerca smecto ¢opmyab (49) no CHull I11-23-81* npumenaTs
GopMyay © HCINONb30BaHHEM KOMIEHCHDYWOIWHX a06aBokK ycuaud N7,
M wn M

oCa M.r Mﬂf-ﬂ | M Mt.u:.ﬂ X,
(N+N )+( )9L+( y + M) < 1. (6)
ARyo¥, Cxl Ry, CylyRyo¥.
l"ﬂ.E NUCJI —_— Gﬂ'{ IADEJ‘.I ﬂf-ﬂ Nﬂfﬂyﬂﬂ'ﬂ' MEC-W p— Nﬂﬁﬂxﬂfﬂ‘ U.DCJI —
Am:n ]Etn ]ut.ﬂ -]
= Opf | ~ -
F( A 1, 1,

2 3ak. 675¢. 17



B ¢opmyaax ofosznauero:

X., Y. — KOOpIAHHATH HaKboneC HANPANKEHHOH TOUKH peanbHore nonepey-
HOTO CEeUeHHR, COCTABJEHHLIE OTHOCHTENLHO TAABHbIX OCEH X — X
H y — y Heocaabaenuoro ceuenus; A, [, [, — reomerpHyeckne xapakre-
PHCTHKH HEoCN1a0NeHHOTO CeyeHHA. X, Y™ — KOOPAHHATHI LEHTPA THXKECTH

naowmwaau ocaabaenus A ocax x —x, y—y, I, [, — MomeHTHl
N eryﬂ'tﬂ M xU{*.ﬂ
y
HHEepUHH OocnalbieHud, Oy = T -+ 7 -+ ; HanpsKeHue B
A Y

LeHTPe TsKecTH njaowann ocnabuaenus A, BhiyucaeHHoe Anf Heocaal-
NEHHOro CeYeHHA TNPH JCHCTBUH 33laHHbLIX YCHJHH.

3HaueHHA n, ¢ H ¢, npusumaorcs no Ttaba, 66 CHall 11-23-81*
A8 HeoC1aB/IeHHOro CeYeHHus.

2.34. YyeT BJHAHHA  KOPPOIHOHHWX HOBPEXAELHHM MPQUIBOAHTD
YMEHbIIEHHEM PACYETHOH MAOULdAH NOMNEPeuHOoro cedyeHuds ¢ yueTtom Tpe-
6oBaHuil nn. 2.19 4 2.46 uacrosuwero llocobus.

MNpH pasHOMEPHOM KOPPO3HOHHOM H3HOCE 3JEMEHTOB PACYETHYIO MA0-
wagbh NONEePeYHOro CeYeHUs A0NYCKAeTCR onpelennatb no popmyJe

AP! = (I — kSAA*) Ao, (7}

rae A, — naolliaAab NONEPeYHOro CeUeHHA ANEeMeHTa 0e3 yyeTa KOPPO3HOH-
HbIX MOBPEKICHHA;, Rgy — KOIDPPHUHENT CAHTHOCTH CEYEHHUs], PABHBIH OTHO-
EHHIO MEPHMETPA, KOHTAKTHPYIOWEro €O CPEROH. K NAOLAAH NOMNepeyHoOro
ceyerust. [1prbanKeHHO Beauunuy KopduuHenTa kg MOKHO NPHHHMATD!
ANA VIOAKOB — 2/{, nasi 3aMKHYTbIX npoduaedn  |/{, ond wiBenaepos
n asyraBpos — 4/{l + d), 3nect { # d — TONUIHHL TNONKH H CTEHKH CO-
OTBETCTBCHHO,

PacyeTHii MOMEHT COMPOTHBAEHHS [AA [POBEPKH MPOYHOCTH H3TH-
GaemblX 3JEMEHTOB JAONYCKAETCH OnpeleddaTh no Gopmyae

W= (1 — kswA*) W, (8)

rne W, — MOMEHT CONMpPOTHBACHHA ceuennst 0e3 yueTa KOPPO3HOHHBIX
NOBPEHKACHHH, Rgy — KOIPPHUHEHT HIMEHEHHA MOMEHTd COMNPOTHBIACHHA
BCAEACTBHE KOPPO3HOHHOrO H3HOCA.

Kosdpdnuuentn kg, AR HEKOTOPBHIX THIOPA3IMEPOB IIPUKATHBLIX MPO-
dbuneit npuseaeHt B Taba. | npua. 4.

BeanuiHa NPOHHKHOBEHUSH KOppoauH A* B dopmynax (7) un (8) npu-
HHMAeTCA:

A* = A — nMpH  OQHOCTOPOHHEH KOPPOIUH  IUAMKHYTHLIX [poduaed,
A* = -% — NPH ABYCTOPOHHEH KOPPO3UH OTKPLITLIX fpodpHiied (LBYTaBpOB,
LIBEANEPOB, YIOJIKOB H T. n.), rac A — yMeHblIeHHe TONULIHHBL 1eMeHTa,
DABHOE Pa3HHUE MEXAY HOMHHAALHON H  (QAKTHYECKOH TOAILHHAMH
TEMEHTA.

2.35. CxaThie CNAOIHOCTEHYATHIE 3NEMEHThl CTalibHbIX KOHCTDYKUHA,
uMetoutHe obiulee HCKpUBJIEHHE, CJAeAYeT PAcCHHTHLIBATH KAK BHCUEHTPEHHO
cxatbie. OTavune paBoTbl HCKPHBJEHHBIX CTepXKHEH OT BHEUEHTPEHHO
cxartbiXx (pHc. |} pexkomMeHAYeTcH YUMTBIBATL YMHOXEHHEM  CTpeakH
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I
<

a) ¢ 6) N g} N
NU

e - rf,

‘o= Vo fus

Puc. §. CaTHf crepmens ¢ o6oium wexpusacunem
H — Harpymennbil, § — HEHAGPYXEOHHNA, 4 - JKBHBANCHTHHA BHENCHTPEHRO CHKATHA

HCKPHBAEHHA CTCPXKNA [, B HEHATPYIKEHHOM COCTOSIHHM Hd KOIDDHUMEHT
K 1Cpexoas OT MAKCHMANBHOW CTPEAKH HCKPHBAGHHR K IKBHBANCHTHOMY
IKCUEHTPUCHTETY, NPHHUMAN My == knmy, rae my = [,A/W.

Kos¢rpruveHt BoiuHcaneTcss no dopmy.e

k=082 4+ 0,1 ynm/a, (9)

ri¢ A -— ycnoBHan rHOKOCTb CTEPMHA B  MJAOCKOCTH  HCKPHBIAEHMS:
| — KO3QPHUHEHT BAHAHHA GOPMB CEHEHHA, NPHHHMaeMblk 10 Taba. 7.3
CHull 11-23-81%.

2.36. CTtpeaka HCKPUBACHHH CTEDPXHA B HEHArPYy>XE€HHOM COCTOSAHHH
onpeanensercs no gopmyne

fo == Pof,,. (10)

rae [, — noAHas CTpenka HCKPHBACHHA, 3aMepeHHass MNPH  Harpy3Ke
crepXXHA cnaoit Ng  (em. puc. 1), ¢, — xospduunenr (0 << ¢, << 1),
BhiyHCAAembiH 1O Gopmyae

¥ = | — 0,1A%0 /R0, (11)

rae o’ = Nj/A, < n®E/A* — HanpsixkeHus B CTepxKHE B MOMEHT 3amepa
ctpeaxkn f, . Ry, — pacueTHoe CONPUTHBJACHHC CTaJli.

Ecau yeuaue B crepmie N B MOMEHT 3aMepit CTPENKH ONpeacaHTh
HEBO3IMOXKHO, CJedYCT NPHHIMATD P, = |,
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2.37. Pacuer Ha yCTOHUHBOCTbL CXKaTbIX CTEPXKHEH W3 ABYX CliapeHibIX
YFOJIKOB, PacloJOXeHHbIX B Tasp H HMCIOIMHX HCKpHBJieHHe B ABYX
NAOCKOCTAX O6oJee yKalaHHmX B Taba. 2 npua. 4, caegyer BbiIOJHATH
no gopmyae

fv/{PuuAn ﬁi Ryu. “2)

(A€ Qus — KOIDPHUKEHT CHHIKEHHA HECYILEH CMOCOGHOCTH, onpeaeseMbl
no Taba. 3—5 npui. 4 B 3aBUCHMOCTH OT YCJAOBHOH THOKOCTH B fJOCKOCTH

CHMMETPHH CE€YCHHA
xx —_— lﬂ/fx y Ryﬂ/E

H YCJNOBHBIX OTHOCHTEJbHWIX CTPCJIOK HCKPHBJIEHHH B ABYX IIJIOCKOCTAX

o == f;ﬂ VE/Ry: 9o=12 VE/Ry:

0

MPH 3TOM AJS JIEMEHTOB PpelweTkH ¢epm (KpOMmMe ONOPHLIX PpacKkocos
H ONOPHbIX CTOCLK) CJAeAYeT YUHTHLIBaTh ylIpyroe 3alleMJeHHe B nosicax,
NPUHKUMEA B NJOCKOCTH (epMbl KOIPPHUUHEHT NPHBEAECHHHA pPACUYETHOR
ANHHG U= 0,8 H HCcnoJAbL3YA AaHHble Taba. 4 npun. 4.

[Ilpy onpenesieHHH CTPENOK HCKPHBJIEHHR CTEPXKHA B HEHATPYXEHHOM
COCTOAHHH fro H [y CACAYET PYKOBOACTBOBATLCA YKazanuami n. 2.36.

He aonyckaerca MNPpHHHUMATL 3HAUCHHA KOIPPUUHEHTOB v O0ADLILE
3HAYEHHH KOIPPHUHEHTOB ¢ AAR UEHTPAJbHO-CKATHIX CTepKHeH, npuBse-
AeHHbX B 1. 5.3 CHull 11-23-81*.

2.38. IlpoBepKy YyCTOHYHBOCTH CTep)XHEH U3 CMapeHHbBIX pPaBHO-
MOJOYHLIX YrOaKOB, HMEIOULHX KpPOME MPOCTPAHCTBEHHOrO HCKPHBJCHHS
OCH eille H MeCTHhie JeQeKTH B BHAE BbIPE30B HAH JIOKAJbHbBIX
norn6e noJoOK, AJA caydyas M, =W, = | peKoOMeHAYETCA BbLINOAHATH
no ¢gopmyae

N
. < Ryo¥e, (13)

FA€ Qe — KO3pPHUHEHT, onpepeademblii no taba. 3 npuwia. 4; R,., — Kosd-
(PUILHEHT, YYHTLIBAIOULIHHA BJAHSAHHE MECTHOrO BLIpe3a MNMOJKH, NPHHHMAEMULIH
paBHbIM: R, ,= | — ecau Bbipe3 paCNoNOKeH HA KOHUEBOM YyuacTKe
CTEPXKHA (B npeaenax y3aoBod ¢acoHkKH);, no tabn. 7 npua. 4 — ecau
Bbipe3 pAacCnoJOXeH B [fipeaesax cpeaHed TpeTH AJHHB  CTEPIKHA,
MO HHTEPNONALHH — B NPOYUX cayuarx, A, — naoulaib HeocaabJeHHoro
ceueHu. [Ina cTep)KHeH, He HMEIOUIHX MeCTHhIX NedeKTOB H NOBPEXAEHHH,
CJAeAYyeT CYHTATb R, , = |.

YueT BJAHAHHAR MeCTHOro gedekta B BHAE JOKANbHOTO HCKPHBJIEHHA
NOJOK OCYLULECTBJARETCH [yTeM [i€pexofa K 3IKBHBAJICHTHOMY BLIpe3y
C napamerpamu [, u b,.,, onpeneasieMbiMH 1o norubu [, u [, (taba. 8
npua. 4).

2.39. PacueT CKBO3HbIX CTepXHe€H HA YCTOWYHBOCTD B MJOCKOCTH
COCJHHHUTENBbHOH DelueTKH CJAeAyeT BhIMONHATE no obuled Gopmyne

N/((ptpner’qﬂ) < Ryo?n (14)
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roe ¢ — KO3¢pGHUHEHT, XapakTepuayiowHAA ycTOAYMBOCTD CKBO3HOTO
CTEPXKHA B UENOM; Pge; — KOIPPHUHEHT, YYHTHIBAOUIHH OCOGEHHOCTH pa-
GoThl BeTBEH Ha yyacTKax MeXAy y3naMH COeAHMHMTENbHOR pelleTkH.

Bansivde OOGWIHX HCKPHBJAEHHR CKBO3HOrO CTEPXHS B  LEJOM
YUHTHBAETCH NMpH onpeaeseHHH KosdduumneHra ¢, KOTOpHHA npHHHMAaeETCH
no CHuIT 11-23-81* ¢ yyerom TpeGosanuft n. 2.41:

NMPH UEHTPaJAbHOM CXAaTHH — B (YHKUHH OT YyCJOBHOR npHBeAeHHON

rHOKOCTH
Aet = Ao V @perRyo/E: (15)

NMPH BHEUNEHTPEHHOM CXATHH — B (PYHKIHH OT YCAOBHOA NpHBEAEHHOH
rHOKOCTH, BHUHCAREMOA no ¢opmyne (15) H OTHOCHTENBHOrO IKCUEHTPH-
cHTeTa

m = e(Aqa./T), (16)

rae Qa. — pacCTofAHHe OT TJaBHOA OCH CeYeHHS, MNepneHAHKYJAAPHON
NAOCKOCTH H3ruGa, 10 ocH Haubosee c)XaTOR BeTBH.

2.40. Bavanue aOKAALHNX Ae(PEKTOR H TOBPEXAECHHA, H3IMEHSIOULIHX
ycaoBusi paboTs! OTAeNbHLIX BeTBeH (noruGhl BEeTBEH H PEIUEeTKH, BhIpe3hl,
PACUEHTPOBKH H T. M.}, YYHTHIBAeTCH nNpH onpeseaeHuu KosdpduuMeHra
Qper» KOTOPHH ciaeayetT npuHuMatsh no CHull 11-23-81* 8 3asucHMocTH
OT TrulKOCTH OTAEeAbHOH BeTBH HAa yuacTke MeXAY VY3JaMH COeLHHH-
TeJBHOH pewerxH B cjyuae, ecnad BerBb palboTaer Ha UEHTpaJbHOe
CXKaTHe, H B DYHKUKHM OT YCJAOBHON ru6KOCTH A, H NPHBEAEHHOr0 OTHO-
CHTENBHOTO 3KCUEHTPHCHTeTa M. ANA BerBH, paboTalolled HA CXKaTHe
¢ u3ru6om. 3HAYEHHA M, NPHUHHMAEIOTCA ¢ YyueToM TpeGOBAHHH
nn. 2.42 -2.44.

Ilns AByXBeTBEHHBX KOJIOHH C BeTBSMH ABYTABPOBOro H UIBENJNEPHOTO
ceyeHus, PaboTalOUIHMH Ha [(IeHTpaAbHOEe CXKaTHe, KO3QQDUUHEHT @,
puiducienusii no CHuIT I1-23-81*, cneayer ymHoxatb Ha xo3pHUHEHT,

NPHHUMAEEMbIH:

Vo = | OFMIBET 1np I'“ < 2'5; (17)
V, = l,l » ;"-nﬂ> 2"5“ -

raoe Ay, — YCJAOBHAS TIHOKOCTb BETBH HA Y4acTKe MeXAY Y3JiaMmH
COEQUHHTENbHOA PeleTKH.

dns peweruarbiX KOJAOHH NMPOU3IBOACTBEHHLIX 3NaHHA NPH OTCYTCTBUH
MOBPEXACHHA INEMEHTOB PeLIEeTKH NOIYCKAeTCHA NPUHUMETD Ay = A.

2,41. C)KaTbie CKBO3HbIC 3NEeMEHTH CTAJbHHIX KOHCTPYKUHA B chayuae
HX O0611ero HCKPHUBJEHUA B NAOCKOCTH COCAHHHTENbHOH pelueTKH caeapyer
PaCCYMTHBATh MO AHAJOTHH CO cANOWHOCTeHuaThiMH (cM. n. 2.39).
KospdHuueHT R K OTHOCHTEJNbHOMY 3IKCUEHTPHCHTETY BBHIYHCAACTCHA MO

bopmyane
k=0,8+ 025 Vm /Ay (18)
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2.42. TlpoBepky YyCTOHUHBOCTH CRBU3HOIO CTEPIKHA, HMEIOLLET0 MECTHOE
HCKPHUBJICHHE BeTBiH HJIH ee 0cAab/leHue Ha yydCoTKe MeXxay Y3JaamH
COEJHHHTEABHON DPEeINeTKH, CACAYeT BhINOAHATL NO ¢dopmyae (14), npuuem
KOIPDHUNHEHT Py, AONMKEH BLIHHCAATLCR ¢ yyeToM Tpebosauuit n. 2.40. [laA
CKBO3HbIX CTepPXXHeil ¢ AedexTaMHi, YMEHbINAWUIHMH MA0WaAb MONEepeUHOro
ceyeHHs BeTBH, B pacyer ciaeayeT BBOAHTb MEOMETPHUECKHE XapaKTepHCTH-
KH CeHEHHRA HETTO

2.43. Hecymiaa cnocoGHOCTL CKBO3HOIO CTEPXKHA ¢ AedeKTaMd HAH
MOBPEKACHHAMHE DPACKOCUB OLUEHHBAETCA NPOBEPROH YCTOHYHBOCTH CKBOS3-
HOTO CTEPAKHA B UGJOM 110 PeKOMEeHAauusm n. 239 v 201N0JHHTEIbHOH
MPORCPKOA HCCYULCH CNOCOOHOCTH NOBPEeXACHHOro (JIePeKTHOID) pacKkoca
c TpeboBarHsMi nn 2.3 ITOM AARA PACKROCOB B3 OJHHOYHbIY
YyroakoB 8 ¢opmyay (12} noacranafioTcd 3HAYNeHHA .., TIPHHHM4IECMbie

no Taba. 6 npua. 4.
B cayude HEBLINOJHCHHS YCJOBHS YCTOHUMBOCTH [JS TOBPEK/1eH-

HOTO PacKoca chefyeT CUHTalb, HTO OH He¢ ydacTByeT B paboTe H none-
DEYHAR CHA4  BOClpHHMMaercsi BetssiMi, pabotalowikimi na  Haruo.
[Tpn 3TOM KOYDDHUHEHT @, B ¢opmyae (14) noaxeH OnNpelenfThes
KaK AdA  CKaTo-M30ruvroro  snemedTa. [TIpHBCAeHHBIH  OTHOCHTCbHbIA
IKCUCHTPHCHTET AJ19 ONPCACNeHHA ¢, . JONYCKAeTCH HAXOAHTL B 34BIHCHMOCTH
01 MAKCHMAJDBbHOrO H3rubaljowero MOMCHTA B BETBH  MU,.,. BbIMHCAAECMOro

no gopmyae

Mer = Qe /4, (19)

rae Q — NonepevHas CHAd B CKBO3HOM CTCPXKHE, l,.., — A14HA BeTBH,
MPUHHMAEMAR PABHOH PaCCTOSIHHIO MEXAY Y3JaaMu COeJHHHTENbHOH pe-

IHETKH
B Tex cayyasx, horaa HeCyllas CrnocoGHOCTH PackocoB He obecre-

yHBaeTcs 8 JABYX HJAW  Oosee  CMEXHBIX aHCasaX, IKCILTyaTdUuHs
CKBOJHOIG CTEDIKHA HE [OMYyCKAETCS HEIABHCHMO OT Dedy.abTaTOB JApYyrHx
[1POBEPOK

9.44. YeTOWYHBOCTE CKBOJHBIX CTepKHeH ¢ nedeKTaMH HICOTOBJEHNs
B BHAE PACUGHTPOBKH pacKkocoB (pHc. 2). cacdyeT NpoBepiTk MO popmy-
ne (14), npu 3toM KOIDPHUHEHT ., AOJKEH ONPCALAATHCA KAK AR
CHKATO-H3OrHYTOTO 3IEMCHTA € YHETOM H3ri0aioulero MOMCHTA M., Bbhl-

yucaaemMoro no GopMyae M,..= QIR [k, (20)

roe { — BEJHYHHA PACLEHTPOBKII DPACKOCOB, DUBHAA (MOJNOBHHE PUCCTOSAHHS
MEXJLY COCEeAHUMH MEePeCEUCHHAMH OCeH PACKOCOB ¢ OCLIO BeTBH (puc. 2),

R, — KO3P(PHUUHEHT, YUHTbIBUIOULHK  BJAHAHHE  CTCNEHH  PacUeHTPOBKH
== t/1 (I} — npoekuns packoca HE BETBb) H MPHHHMJIEM
R, = | + ¥; (21)

R, — KOIP(DHUHEHT, YYHTLIBAIOILHHA BAHSHHE JKECTKOCTH MNPHMLIKAIOILHX
packocos, onpelensaerca no gpopmyne

k. =1+ 056{z/1,... (22)
roe [z — cymMMa noOroHiibix MECTKOCTeH 3N1eMEeHTOB pPEeLlIeTKH, MPHMbi-
KalolKx K y3ny; /,., — TOTOHHAA MECTKOCTb BETBH
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Puc. 2. Cxkposnofl cTepxens ¢ pac- ¥
ueNTPoBKOR pemieTkM k -1

th

Hasi KONOHH KapkKacd npOMbILIVIEHHBIX 3A3HHR AONYCKA4eTCS! TIPHHH-
mMatk B Qopmyae (20) ornourchue R,/k, = I.

[1Ipn onpeaenenny kor3GPUHUHEHTOB @, CJeAYEeT YUYHTHIBATH (POPMY
NPl H3rubAIoILLHX MOMEHTOB MO MJHHE BETBH MEXAY Y314MH COEAHHH-
TEJILHOK PELUCTKH,

2.45. PacuerHan npoBepKka Hd XPYNKyO (IPOYHOCTL AJAHA UCHTPAALHO
H BHEWEHTPEHHO PACTAHYTHIX 3J€MCHTOB, d TaKMKe 30H pPACTAMEHHA H3-
FrHO4EeMbIX  3MEMEHTOB, HMCKJILHKX TeXHOJNOrKYeCKHe NedeKTh KOHCTPYK-
THBHbIX QOpM, 00AaRAIVWHX MNOHHXKCHHOH XJdROCTOHKOCTBIO (Tabn. 9
Npua. 4), BOLIMOJHAECTCA, €CJAH TeMIleparypa nNpH 3KCHAYATAUHH MOXET
OblTh HHME KPHTHUECKOH TeMneparyphi ApynkoctH (taba. 10 npua. 4).
[TpuBepky HA NPOYHOCTHL ¢ VHETOM CONPOTHBIEHHA XPYNKOMY PA3PYUICHHIO
caeayeT BLNOJINATL 1o hopmyae

Omax = PRuo/V4, (23)

rae o, — HauboJbliee pacTArHBAOILES HANPHMXKCHHE B DACHETHOM
CeHEHHW 3NeMeNnTa, onpejgessieMoe No ceyenuwn HeTto Ge3 yyera Kospdhu-
LLHEHTOB JIHHAMHUHOCTH H CHHMKEHHMA PACYETIILIY CONPOTHBIACHHUH, B — KO3¢-
GHUMUEHT, YUUTHIRAIILHHA CHHXXEHHE KOHCTPYKLHOHHOH IIPOYHOCTH CTaJHl
NPU NOHWIKEHHLIX TeMaepaTypax.

Kospduunenr B pekoMeHayeTcs onpeaenstb 0o HopMyae

p = exp [29, (T — T..)]. (24)

rae T — pacyeTHas oTpHuRaTeNbHAA Temnepatypa 3InCILIYATAUHH, APH-
HHMaeMas Kak cpeausasi temnepatypa Haubouee XOJA0JHOH NATHIAHCBKH,
T'er — KpHTHUECK4d TeMmMuepaTtypa XPYynKoOCTH, onpeaeasieMas no taba. |0
HPHA. 4 B 3aBHCHMOCTH OT TOJULMHBLL 3ACMEHTE {, THNA H MOAH(DHKI KK
KOHCTPYKTUBHOH opmbl (Taba. 9 npua. 4); ¥, — ko3dpPHuHeHT Temnepa-
TYpHOH 3aBHCHMOCTH, npHiumaembit 0,005 rpaa™' ans craaw Mapku
Bet3kn, 0,0044 rpaa™' pasa craau mapku 09I2C.

Ilns HU3KONeTrMPOBAHHLIX CTaneil ApYrux mapok kosbduunenr P,
AONYCKAETCH OMNpencasts MO0 JHHEHHOH HHTEPNONAUHH B COOTBETCTBHH
C pPacyeTHLIM conporuBaeHHeM R,,, ucnoabsyvs ¢, == (1,004l npu R,, =
= 234 MIlla n ¢, = 0,0028 npu R,, = 310 MIla.

Ecau yeaosue (23) He BBINOAHASTCH HAW KOIPPHUIHEHT (3. BLIUHCAAEMbIH
o c¢opmyae (24), 0Ka3biBAECTCH MEHbLIE HPEAAbHO AONVCAAEMOH Beau-
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Tabauwua 9

o e e . - e

Mapka . .
CTANHK Ber3 nar1°2 lﬂr;.’l._.l lBF?A'ﬁDHﬂ

Vo _ 4

AT, [D 20 20 30

ypHbl B*= R,o/Rus, NaNbHERLIAA 3KCMAYATAUHA KOHCTPYKUHH He paspeina-
ercd 6Ge3 TMpPHMEHEeHUA CrneuHaNbHbIX MeEp MOBLIIUEHHA XNaLO0CTOHKOCTH
HJOH CHHKEHHA HANPAKEHHHA.

CrneuHanptbie cnocolGbl YCHJIEHHA KOHCTPYKIHH C LEAblo NOBBLIMIEHHSH
KX XJ4J0CTORKOCTH npHsBedeHul B Ttaba. |1 npun. 4. B cayvyae npume-
HEHHA  CNCUHAJbHBLIX CNocO00B YCHIEHHA, YyMEHbHIAOILKX MJ0lLalb
pacUeTHOro cedenus pabodyero 3jgeMeHTa, HeoOXOAHMO NPOH3BECTH [poO-
BEPKY HecylleH CrnoCoOHOCTH 3/1eMEHTa No  0CAA6NEHHOMY CeyeHHUIO.
[Ipy HenOCTATOHHONU Hecyileldl CMOCOGHOCTH NAOULAAb CEUEHHS 3J1eMeHTA
caAeldyeT YBeJHUHTL, cobaioaas npH 3ToM TpeGosakua n. 6.8 nacrosinero
[locobus.

2.46. Yuer BAHAHHA KOPPO3WOHHLIX TMOBPeXAEHHH Ha CHHIKEHHE
COMPOTHUBAAEMOCTH XDYNKOMY paspylUeHHI0 (PH MOHHXEHHHX Temnepa-
Typax (NMPH OCTATOYHOH MOCJA€ KOPPO3HH TOJILLLMHHE O MM H MeHee, HIH
ec]¥ KOPPO3HOHHBIR M3HOC npeBuiwaer 259%) cheayer [POH3BOAHTL MO
H3IMEHEHMIO KPHTHUECKOH Temnepartypbl xpynkoctw T.,. B 3tOoM cayuae
T... onpenenennyy no Ttaba. 10 npun. 4, caenyeT yBeJHUHTh Ha BeJlH-
yHHY cmelulenys AT, npHHumaeMmylo 10 Tabia. 9 B 3dBHCHMOCTH
OT M™Mapku cranau. JlansHeliuinit pacuer BHIMOJHAGTCH MNO VKa3aHHAM
n. 2.45 nacrosuero [loco6us.

PE3YJIbTATbl OUEHKH TEXHHYECKOIO COCTOSAHHA
KOHCTPYKUHHA

2.47. llo pesyibraraM OCBHAETENbCTBOBAHHA M MPOBEPOUHOrO pacyera

OUEHHBAETCH TEXHHYECKOE COCTOAHHE KOHCTPYKUHH H TPHHAMJICKHOCTL HX
K OJQHOH H3 rpynm:

paborocnocobHoe — HECMOTPA Ha OTCTYMNJAEHHA OT HOpM, TOoCynap-
CTBEHHbIX CTAHIAAPTOB H TeXHHUYECCKOH NOKYMEHTAUHH, HOPMAJAbHARA 3SKCMJIY-
aTaUUA KOHCTPYKUHMH olecneunBaeTcd B KOHKPETHBIX YCJAOBHAX paccmar-
PHBAEMOro 31aHHA HWAH COOPYKECHHSA;

OrpaHHyeHHO paboTocnoco6Hoe — AN HCNOJb30BAHHA KOHCTPYKUMH
HEOOXOAHMO NPOBEACHHE CcneuHanbHbiX (AONYCTHMbIX YCJNOBHAMH 3KCIY-
3TALHK) MEPONPHATHH TNO KOHTPOAKW 33 COCTOSTHHEM KOHCTPYKILHH, 04a-
paMeTPaMH TEXHOJNOrHUECKOTO Nnpoueccd, HArpyskamy HWiIH APYFHMH yCao-
BHAMK 3KCNAvaTaluy (BOIMOMHO € OrFpaHHuYeHHAMU N0 NPOAOIIKHTEN b-
HOCTH (PYHKUWOHIIPOBAHHA);

HepaBoTocnocoBHOC (HeAONMYCTHMOE} —- CYUWECTBYIOUIEE HJAH TNPOruG-
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3UPYEMOE 110 pacueTy COCTOSAHHE KOHCTPVKIHH SBASIETCA OAHHWM H3 fipe-
AENbHBLIX COCTOAHHA No Kaaccupuxauun CT CIB 3972—83 n 6e3 ycuaennn
KOHCTPYKUHH HE MOTYT ObiThb AOMYLUEHBLI K IKCTWIYATALHH.

2.48. KOHCTpYyKUHH, HaxoAsiHecH B HepaboTocnocobGHOM COCTOSHHM,
AOJMMNHBLL  OLITh  YCHAEHBI WAW  3aMEHEeHbl, NPW  3TOM Ha CcTaauun A
(cm. 1. 1.6) AaonkeH OulThb BbLINOAHEH KOMIUIEKC MepOnpuHATHH, obGeche-
UKHBAKOILHX OrPAHHYEHHO paloToCNOCoOHOEe HX COCTOSHHE,

2.49. [lpoekToM JA0JKHO  ObiTb  NPELYCMOTPEHO  BOCCTAHOBJIEHHC,
KaK NPaBHJIO, Pa60TOCNIOCOGHOrO COCTOAHHA BCEX COXPaHAEMBIX KOHCTPYK-
k. [1pu stom:

OTKJOHEHHR eOMeTPUYECKOH (POPMbl, Pa3MepoB 3/J€MEHTOB H COeaH-
HEHHI OT HOMHHAJABHbLIX (MPEAYCMOTPEHHBIX [MPOEKTOM), TMNpeBblilaioulHe
ponyctumble CHull 111-18-75, HO He npensTcTBYOUIHE HOPMaJbHOK
JKCNAYATAUHH, MOXKHO He YCTPDAHATb, €CJIH Hecyuilas CHoco6HOCTD
KOHCTPYKILWH  ofecneuuBaetcd ¢ yuetoMm Tpefosauui nn. 2.32—2.46
Hactosuuero IlocoGus;

JOMYCKAETCA 1€ YCHJIHBATL 3EMEHTHLI KOHCTPYKUHH, HMewuiHe THO-
KOCTb, [MPEBLINAIULYI0 NpeleNbHble 3HAUCHHSK, YCTAHOBJjACHHLIE nn. 6.15
H 6.16 CHull I11-23-81*, eciad 3TH 3JIeMEHThl He HMEIOT HCKPMBJCHHH,
npesptiawiiux ponyekaemsie CHull HH-18-75 u yoruaust B 3THX 3/1eMeHTAX
He OGyAyT BO3pacTaTh B CTaaHM B, a Takxke B Tex (/lyuasx,
KOraa BO3MOXXHOCTb WX HCNONb30BaHHA [IPOBEPEHA PACUHETOM;

AOTYCKAeTCH He YCHJIHBATHL KOHCTDYKUHH, BbINOAHEHHBIE C OTCTY-
JeRMAMH oOT Tpeboauuit nm. 12.3, 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 CHuII I[-23-81%,
€CJAH OTCYTCTBYIOT BbLI3BAHHbie 3THMH OTCTYIJIEHHAMH MOBPEXACHUS 3Je-
MEHTOB KOHCTPYKILHHE, HCKIIOYCHBI H3MEHEHHA B HeGJaronpHATHYIO CTO-
POHY YCJAOBHH 3KCIJIYAaTalWH KOHCTPYKUHH H HX Hecyulas crnocobGHOCTh
MNOJATBEPKACHE pacyeToM ¢ yuyeToMm TpeGosavui nn. 2.32--2.46 nacrosuiero
[locoOun.

2.50. 19 KOHCTPYKUHH IOOYCKAaeTcs HCTioJAb30BaATh 06€3  yCHAEHUSA
3/1eMEeHTH, MPOrHGbl KOTOPLIX NPeBLIAIT APEAEJbHbIe 3HAYEHHS NO
nn. 13.1—13.4 CHull 11-23-81*%, Ho He npenaTcTBYIOT HOPMAJBHOH
SKCMAyaTauuK (nepeiBHXXEHHI0O MOCTOBLIX H NMOABECHBIX KpaHOB, obecrie-
HCHHIO HAAeXKHOH DAGOTH Orpa)<AallWKX KOHCTPYKUHK, OecrnepeboHHoH
IKCTITYATAUHH VCTAHOBJCHHOIO Ha KOHCTPYKUHAX OOOpYAOBAHHA H T. M.)..

2.51. PakT BbLINONHEHHS KOHCTPYKUHA W3 CT3INH, MaPKa HJIH CBOHCTBA
KOTOPOH He COOTBETCTBYIOT vykasauuam Ttabn, DO CHull 11-23-81%,
caM no ceBe HE MOMET CAYXKHTb OCHOBAHHEM /7 3aMCHLI WM YCHACHHA
KOHCTPYKUHH.

B cayuasax, Koraa MartepHas KOHCTPYKUHH HE  YROBJIETBOPSET
Tpe6oBauunm Tabn. 50 CHull 11-23-81* 18 31eMCHTOB paccMaTpHBAEMOM
FPYNNbLL H KAHMAaTHUECKOro paloHa, AaNbHEHIIAR IKCTIYaTauls KOHCTPYK-
UHK Tpelyer clneuHaNbHOro 000CHOBAHHS.
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3. OCHOBHDIE MMOJIO)KEHHUA MO MPOEKTHPOBAHHIO
YCUJNIEHUA COXPAHAEMDbLIX KOHCTPYKUHUH

OBUWHE NOJO)XEHHUSA

3.1. C ueabio cokpdilleRusi o6LeMoB padoT MO YCHICHHIO, 4 B I11€KO-
TOPBIX CAYYHAAX H OTKa3zd OT YCWIEHHS HeoOX0IHMO BBISABAATLD H HCMOJDL-
30BATh Pe3epBh HECVILEH COOCOGHOCTH COXPAHAEMbIX KOHCTPYKLUHN NyTeM:

YTOUHEHUN VCHAHH, MNeHCTBVIOWHUX B JIEPCHAIIPHKEHHDBIX 3JIeMEeHTAaX,
33 CHET yqeTd NPOCTPAHCTBCHHOR paloTbhl Kapkacd, (PakTHHECKHX YCNOBHH
COCAHHEHHA H 3aKpenJeHua, yuera (QaKTHYCCKHX 3I144eHHH HAarpyv3ok,
BO3NACHCTBHH H HX COYETHHHH,

YTOUHCHHA MPOYHOCTHBIX XAPHKTCPHCTHK MATCPHAId  KOHCTDVKUHR
H coeaAHHeHHA, DAKTHUYCCKHX PA3ZMEPOB CEeHEeHHH H 3JeMEHTOB;

BKJAIOUYEHHA B PA0OTY Orpd-KI141I0ULHX KOHCTPYKILHK HAM APYTHX BCHOMO-
FATEeAbHBIX IIeMCHTOR 3/Ad4HHH i COOPYECHHH,

C 3TOo# 11eaLio PeKOMCHAVETCH NPOBCACHHE MCPOHPHATHH N0 yaydiue-
HHIO YCJOBHHA PAbOTHl HECYILLHX KOHCTPYKILHH TAKHY, Kak:

H3LICKARNHE BO3MOMKHOCTH YMCHBUICHHA HEIrPYy30K, ACHCTHYIOULHX HAa
BCE 304HHE HAU OTACJAbHLIE WICMEHTH C¢ro (OrpaHHYCHHE [PY3ONOABLEM-
HOCTH KDPaHOB, X CONMMKEHHS MeXAV COO0H, OrpaHHHeHHe XO4a TCIACKKH,
H3MEHEHME CXeMbl paCiiONOXKEeHH KpaHoB Ha NOAKPEHUBWIX MOYTHX,
HIMCHCHHC KOHPHIrypauHd KpPOBAH IS YMCHbLWEHHA CHCTOBLIX MELUKOB,
MEPONPHATHA NO 6opbOe € OTAMMEHHEM MPOMBILIIEHHON NbLLIM H T, A.).

YMEHbLILIEHHE HArPy30K OT BCCd OrpUXKIAIOWHX KOHCTDPYKUHH nyTeMm
3aMenbl X foaee JlerKkHMH, B OCOGEHBOCTH B TeX CAYYdAAX, KOriad 3aMeHd
Orpa>K AAI0IHX  KOHCTPVKLUHH CBSI3HHA € MX  HEYALUBIECTBOPHTENLHBIM
COCTOAHHEM,

MeponpHATHA M0 YMCHLUIEHHIO KPAHOBBIX H APYFHX TEeXHONOTHUECKHX
HATPY30K He JOJXKHBI YXYAWATh YCIOBHA OCHOBHOIO MPOH3BOJACTBE
AOJAAKHD ObiTh OO0A34TENbHO COrMAaCOBAHB CO CAYXOOH 3IKCILYATAUHH,
BRJAIOUHAS TPHEMB! H MEeTOAbl KOHTPOAR 34 YPOBHEM HAlPY30K.

3.2. OcHOBHbLIMH cnocolaMH YCHACHUA KOHCTPYKUHH SHBIAIOTCA:

VBEJIUYEHHE [101131M TMOINEPEYHOro CCYEHHA OTAL/bHLIX  WIEMEHTOB
KOHCTPYKILHH,

HIMEHeHHC KOHCTPYKTHBHOH CXeMBl BCero KapkKacd WM OTAEIbHBIX
IIEMEHTOR €10, B Pe3yabTaTe Yero MEeHHeTCH pacyerHan cxemd:

PETV.THPORANIIE HANPAMKCHHIL,

Kaxanlil #3 3THX <noco60B MOXET MAPHMEHATLCH CUAMOCTOHTEABHO
HJaIH B KOMOHHauun c apyrum. llpu smbope cnocoba ycuwieHusas U paspa-
GOTKe NpoeKTa YyCHAeHHO He00X0AMMO YYHTLIBUTL TPeOUBAHHA MOHTUIXKHOH
TOXHUNOUFHYHOCTMH,

3.3. [Ipn KOHCTPYKTHBHOM OQOPMACHHI YCHJICHHS TYTEM YBeAHUEHNS
ceyeHu HeoOX0AHMO:
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ofecreyHTb HANEKHYK) COBMECTHYIO paboTy 3JeMeHTOB YCHAeHUS H
VCHJAHBAEMOH KOHCTPYKUMKA. B TOM 4dHcae TpeboBaHHs 110 MECTHOH YCTOH-
HHBOCTH (paimepbl csecon, OTrHOOB) H HEHCKAXKAEEMOCTH CeyeHHst (ycTa-
HOBKa B HeOOXOAHMBLIX cayyanx pebep, anapparMm W 7. m.);

He TMIPHHHM&TL pPEWEeHHA, 3aTPYAHAIOHX NPOBEACHHE MEPUIIPHATHH
N0 AHTHKOPPO3IHOHHOH 3atuuTe, B OCOOCHHOCTH BeAYUIHX K LWEeAeBOH
KOPPO3HH HJAHKH OOpa3z0BaHHIO 3AMKHYTHIX NOJOCTEH, NPHUMEHSA B HeOoOXOo-
AHMbBIX CAYHAHAX TePMETH3AUHIO WenecH,

HasHauyaTh MecTa O0PLIBA IEMEHTOB YCHJAEHHA H3 VCAO0BHA paboTh
HOYCHJACHHBIX CEUYEHHH NPH ACHCTBHUU DPACHCTHLIX HArPV3IOK B  YIHPYFOH
CTAaAHH, HEe NOAYCKANA PE3KKX KOHUEHRTPATOPOB HANPRAKCHHH B YKA3IAHHbLIX
MECTAX;

YUHTLIBATL HaJjdHuyHe KOHCTPYKTHBHOro odopmaeHns ysaos, pebep
AHECTKOCTH, [MPOKAAAOK H T. WU, 4 TaKXEe AONYCTHMOCTbL YBEJHYEHHS
rafapHToB CTPOUTENLHbIX KOHCTPVKUHM;

00€CNeYUBATL TEXHONOMHYHOCTD fIPOHIBOACTBE DPAbOT NO YCHAEHHIO,
B YACTHOCTH, AOCTYNHOCTb CBAPKH, BO3MOMXHOCTb CBCPJAECHHS OTBEPCTHH,
3aKpyunBaHnHa 0OATOB KW T. 11

3.4. Ilpn ycuneHnd KOHCTPYKUHH NyTeM H3IMEHEHHA KOHCTPYKTHBHOI
cxembl TpedyeTcs:

YYHTHBATL nepepacnpencieHie YCHJIHH B KOHCTPYKUHAX, NIEMCHTAX,
y3jax, a TaKXKe B O0nopax, BRJAKOYAA JAONOJHHTEAbHLIE [NPOBEPKH
P YHAAMEHTOB;

YUHTHIBATb PAa3HOCTL TeMICPATVP, €CIH CYIECTBYIOUIHE H HOBbLIe
KOHCTPYKUHH MOTYT 3KCIJAYVAaTHPOBATHCA B Pa3HhX TEMNEPATYPHLIX PeXH-
MdX, a TdhkXKe TemMneparypHoid pPexHM nNpH 3aMbhlKAHHH CTAaTHYECKH
HEOMPEACIHMbBIX CHCTEM,

NpeaAycMaTpHBaTb B KOHCTPYKTHBHDLIX DPELIEHHAX 3A€MEHTOB ¥ Y308
BO3MOXXHOCTL KOMNEHCAUKH HECOBIAACHHH PAIMEPOB CYULECTBYIOUIHX H
HOBhIX KOHCTPYKUHH.

3.5. Cnocob ycHAeHHA KOHCTPYKUHH, NPEAYyCMaATPHBAIOWHH peryaupo-
BaHHE HAMPRAXEHHH, NO3BOJACT YMEHbUIHTb YCH/AWSA, JEHCTBYIOUIHE B KOH-
CTPYyhUHH . [IpenmyileCcTBO €ro COCTOHT TAKXKe B TOM, YTO YCHAEHHE MOXeT
NpOHIBOAKTLCA 0e3 pasrpy3kH KOHCTPYKUHH H OCTAHOBKH TEXHOJOIH-
YeCKOTU npouecca,

3.6. DneMeRTH YCHJACHHR HeOoOXOAHMO MPOEKTHPOBATb, KaK [PUBHIO,
OPHEHTHPYHACHL HA NOJHOE H3TFOTOBJICHHE HX B 33aBOACKHX YCNOBHSX,
B oco6hix cayudax QONyCKaercss H3roToBAEHHE AeTadneil yCHAEHHS C MPH-

NyckOM M nocjiegylouled oOpaboTKOR Ha MECTe YCTAHOBKH.
[TpHcoeanHenne neTased YCUAGHUA K KOHCTPYKUHAM BblIVHACTCH

C MOMOULbIO CBapKH, Ha OoaTax kjaacca TOuHoCTH A W B uan BhlcoKo-
npowMbix B cayude OnmacHoOCTH BO3HHKHOBEHHA XPYNKOIO HJAH yCTa-
AOCTHOrQ paspylweHns NPHCOSLHHEeHHe OCYULeCTBJATL HA BbLICOKOMPOUHLIX
Goarax uau OGontax Knacca ToyHocTH A. Tlpu coorsercTByowieM O6OCHO-
BaHKH A0NYCKAETCH NPUMEHEHHE A00eneH ¥ CAMOHAPE3aI0IHX BHHTOB
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3.7. MapKy cTa/Jld 3JeMeHTOB VCHJeHHS CcaellyeT HA3HayaTb Mo
taba. 50 CHuIl 11-23-81* ¢ yueromM xauecTBa CTajJH YCHAHBaEeMOMH
KOHCTPYKUHH. Ecan 3TH KOHCTPYKUMH BbiNOsiHeHbl 0e3 CBApPKH W OT-
CYTCTBYIOT AAaHHBIE O CBApPHBAEMOCTH CTa/id, TO AJA HX YCHJEHHS
CBAPKY MOXHO [IPHMEHSThL TOABKO MOCJe MNpPpOBEACHHS OUEHKH CBapHBae-
MOCTH.

3.8. Ilpumensneman 418 3NeMEHTOB YyCWIEHHH CTanab, Kak MpPaBHIo,
HE OOMAKHA YCTynarh [0 KauyecTBY MeTanny YCWIHBAEMBIX KOHCTPYKUHH
(MO MEXAHHUYECKHM CBOHWCTBAM, BA3KOCTH W CBAPHUBAEMOCTH).

[lpH ycuiaenun KOHCTPYKILHM, 3KCMAVATHPYEMbIX B arpeCcCHBHOR cpe-
L€, KOPPO3HOHHAA CTOHKOCTL MEeTaana 3JeMeHTOB YCHAEHHS AONXKHA OHhThb
He HHXXEe CTOHKOCTH MeTaAlla YCHJAHBAEMON KOHCTDPYKLHY,

YCHJIEHHUE BAJNOK

3.9. Bubop cnocoba ycuneHusa onpepensercs:

VCJAOBHAMH ONUPAHHA Ha 6ajKy 3JEMEHTOB MEPEKPHITHA HJAH MOKPbI-
THit (10 BepxHeMy HJAHW HHXXHEMY NOACY).

BO3MOKHOCTbIO YBEJAHUEHHA CTPOHTENbHON BLICOTH 6aaKH H HAAHUHEM
MPOCTPAHCTBA ANA PA3MEIUEHHA INEMEHFOB YCHIAEHHA,

BO3MOXKHOCThIO BbiNOJHeHH pab0OT 6e3 OCTAHOBKH IPOH3BOACTBA
HAH BO BPEeMA TEXHOJOrHYeCKHX NepepbiBOB;

TEXHONOMHYECKHMH BO3MOMHOCTAMH H3TOTOBJACHHA H MOHTaXa 3Je-
MEHTOB YCHJACHHS,

3.10. Ilpn ycuiennn O6anok nyrem yBeaHueHHs ceueuds (pHuc. 3)
Haubo0/Ce PAUHOHAALHLIMH 10 PACXOAY CT4AH ABJAAIOTCH ABYCTOPOHHME
CHMMETPHUHDBIC HAH OJH3KHE K CHMMETPHUHLIM CXEMbl YCHJIEHHS «O»—«e»
C PACNOJIONECHHEM ITEMEHTOBR YCHACHHA MO BO3MOMHOCTH AaJblUe OT WEHTPA
TAMOUTH HEYCHACHHOTO ceveHns Danku.

[Ipn onupasuH HACTHAOB MO BepXHEMY MOACY GAJKH PEKOMEHR/VIOTCH

CXeMbl «8»—<¢K», NPH 3TOM HECHMMETPHUHOE YCHAEHHE NO CXeMe «u»
IPHEKTHBHO TOALKO TIPH HCNONbL3OBAHWKH YNPYTONAACTHYECKON CTajHu pa-

QoThl MaTCepHaAa CYLLCCTBYIOWER KOHCTPYKUHH WAKW MPH  peryJHpOBaHHH
YCHANN, B OCTaJbHBIX cayuafx Oogee uenecoofpasHa cxemMa O1HOCTO-
POHHEIrO VYCHIAEHHH «K» CO 3HAUYHTENbHBIM YBEJHUCHUEM BbICOTHl CEUEHUA.
Youaenne CcocTasiblX  CBApHLIX  6a/0K, uMeiolHx  pebpa  XKeCTKOCTH,
¢ HCNONIb30BAHHEM CXeMbl «8» B «2» Tpebyer aubo Boipeskn pebep, nubo
NOATOHKH 3JIEMEHTOB YCHJEHHS, TO3ITOMY 6Gosiee DalHOHANbHH B RAHHOM
C/yuae cxXembl «d» H «e», a NpH HeOBXOIHMOCTH YBEAHYEHHA TIPOUYHOCTH
BepXHEH 4acTH CTEHKH (Hanpumep, B Cjlyuyae nepefayvd CoCpefroTOYeHHbIX
HArpy3oK) MoOXKeT ObiTb PEKOMEHAOBaHa cxemMa «x».

J.11. Yoenaenne Gdiok  liyTeM  HIMEHCHHHE  KUHCTPYKTHBHOH  CXEMht
(puc. 4) Mano 3aBUCHT OT MeCTa ONHPAHHA MJIHT HACTH1d, OJNAKO MpPH
YCHAECHHH 110 cXeMaM «d» i1 «O0» nyteM npesBpauleHHA paipPe3HOH KOH-
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Puc. 3. Ycunenne Garok nyrem yseaHuEeHHA CEYECHKR
Q—K — CXeMId YCHACIHHS

CTPYKIHH B Hepa3pe3Hyir TpebyeTca BO3MOKHOCTb OCTYINE K y3.14M
CONPAXKEHUSA,

YeTaHoBKa AONOJHHTENbHLIX NMOAKOCOB (CXEMBLlI «8» H «2») BO3MOMKMA
npH HanH4Hil CBOOOAHOrO NPOCTPAHCTBA MO OAJNKIMH,

Hcnonb3oBaHue 3THX CXeM 3aBHCHT TakXe OT CnocoboB  YCHIEH M
KOJOHH H (PYHAaMEHTOB.

[Ipn Hannuud ¢cBOGOAHOrO NPOCTPEAHCTBA NOA LCHTPAJLHOH YACTLIO
O4JIKH  3PPEKTUBHLIMU  MOI'YT  OblThb  CXeMbl  «d» W «€» ¢ OJIHO-
WAW AByCcTOeUHbIM utnpedrenem. Ilpn ucnoab3oBanHM 3THX CXem caeayer
O0eCHeYHTh KOHCTPYKTHBHLIE MeTOAbl pPacKpelJeHHA Touex mnepery6a
WINPEHTeSA H3 MAOCKOCTH CHCTEMBbl.

PekoMenayerca TakiKe cnocobbl ycHiheHus O6410K C NOMOIUULID J0-
NMOJHHTEABHBIX 3aTHXEK (CXeMbl «X» H «3») H NOABCACHHSA JIONOJIHH-
TeJAbHbIX GanOouHbIX KOHCTPYKUHH (CXeMbl «i», €K») QAR YCHAEHHS
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Puc. 4. Yenaenne GRi0xk nyTem uamenenns ux KoHcrpyxrusuof cxemu
d-—2n — CXeMbl YCHAEHHSR

NPOrOHOR PallHOHAJbHA CXeMa «A» C MOABEeACHHEM AONOAHHTEAbHBLIX OnNop,
nepefaoilux Harpyaky Ha MnNapannensHo YCTaHaBAHBAEMBLIE [BYXKOH-
COJIbHLIE TIOJTIPYIH,

[TpakTiHyeCKH BO BCEX CJAYHASX YCHJICHHS € HW3MEHEHUEeM KOHCTDYK-
THBHBIX CXE€M LUeNeCOOOpd3HO HCNoNMb3oBaHe METON0B AKTHBHOIO peryin-
POBAHHA YCHAMA AR BKJAIOUEHHA B pPaGOTY HOBBIX 3JIEMEHTOB.
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Prc. 5. YCTanoBKA HAXKAOHHRX pelep mecTHOCTH
a—ed — Ges NPHIOHKH K RoscaM: H—a. ¢ ¢ NPUIOHKOHN

3.12. Ecsin npH ygesnueHuy Harpy3ok He obecneueHd NPoOYHOCTL CTEHKH
MO CPe3dy HAH €€ YCTOHYHBOCTb, TO PCKOMEHAYETCSt YCTA4HOBKA JLONOJIHH-
TEJAbHBIX MONEPeUHLIX, MPOACALHLIX HIH HAKAOHHLIX pelGep KEeCTKOCTH.
Hakaounbie peGpa KeCTKOCTH (puc. D) MOryT HCNOAL3OBATLCA Kak 0€3
MPHIOHKH K [osicaM GankH, TaK H ¢ OPHFOHKOH. B NEPBOM CAyqae OHH
CUHTAIOTCH He paboTaioulHMK HA NONEPEHHYID CUTY H CAYKAT TONBKO LA
obecneuenust MCCTHOH VCTOHUHBOCTH, BO BTOPOM — 3HAYHTENLHO CHHIKAWT
KACATEAbHBIC HANPHAXEHHT B CTEHKC.

[Tpu npopepke A0NOAHHTENbHBIX pelGep pPeKOMeHAYeTcs HCloiL30BaTh
OAHOCTOPOHHEE pacnofokeline peGep W 1B MHHHMAABHOTO KaTeTa. [iua-
FOHANLHBIC PGPy, NPHUCHAHHBIE K ROACAM, PEKOMEHIYETCH MPOCKTHPOBATH
NapHbiMH (IBYCTOPOIHHMI) H3 1MOJOCOBOH CTaJH HAH YIOJKOB ¢ Kpefn.e-
HHEM K NOJIKaM H BepPTHKAABHbIM peOpaM N0 THOY CXeM «8» H «&» Ha
PHC. 5 M YCTAHABJAHBATL HX B/ONb CHATOH NHATOHANH OTCEKA.
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OCOBEHHOCTH YCHJIEHHUA NOAKPAHOBbBIX BAJIOK

3.13. YcuneHue nOAKpaHoBLIX 030K INR KPAHOB ¢ PeXKHMAMH paBOThl
7K u 8K, uveiltix noppexaeHuss B BHAC YCTAJNOCTHBIX TPEWHH, peKo-
MEHAYETCA JHIUb B KauecTBE BPCMEHHOH MEphl NpH  HEBO3MOXHOCTH
OCTANOBKH NPOHIBOACTBA ANA 3amedbt Hanok.

[Ip KpaHnax ¢ Japyrumu pexumamu paboThl NOBPEXACHHA, CBA3AH-
Hble ¢ 3IKCIAyaTduled noaKpAHOBBIX 6a/0K, OObIYHO HE3HAUHTEJbHBbI,
YCHACHHE Takux 04a40K U1eaecoolpazHd M IKOHOMHYECKH ofpaBiaHHo.
Ilpi sTOM MOryT OuIThb HCIONbB30OBAHLI CXEMb YCHJICHHA PHC. 4.

3.14. Tlpn ycuaeHuu noakpaHoBhix 6410K 6€3 TOPMO3HBIX KOHCTPYKILHH
1pH  HeOOMLLUIOM YBENIHUEeHUH KPAHOBLIX Harpyiok (ua 5H—109%) mower
ObITh HCMOAbL3OBAKA CXeMa yCcHAcHHA 1o puc. 6, a, npu GOAbIIEM YyBEJH-
YEHHH HATPYVIOK HEOOXOAHMMO TaKXE YCHACHHE H HHXKHEro Mosca no cxeMme
«03. 3T CcxXemMbl HE CAOKHb H MOTYT ObiTbh BLINOJIHEHB 6€3 OCTaROBKH
TEXHOJOMMUCCKOI O MPOILECCa, 8 NPHBAPKa 3NEMEHTOB YCHACHUS B HHMKHEM
MOJAOKEHHH NO3BONAET 00ECNeUnTh KaUCCTBEHHOC BbINOJHEHHE LIBOB,

llpn ycuaeHnH nogkpaHosulx 64N0K C TOPMO3HBIMH KOHCTPYKULHHMH
MOTYT MCRIOJIL3IOBATLCA CXEMbLl «8», «&%, «d» YcuJaeHHe No cxeMam
€2» U «U» MOXET ObiTh BbINOJAHCHO 0€3 OCTAHOBKH TEeXHOJOTHYECKOro
npouecca; MNpH YCHIAEHHH MO cXeMe «g» TPeOYeTCst AeMOHTAXK KPaHOBOro
pejibca, npH 3TOM A48 obecnedeHHst [IOCTOAHHOTO YPOBHH TOJNOBKH peabca
YCHJIRHHE BEPXHEro NoAcd 10AXKHO ObiTb BHIIOJHEHO MO BCEH AJHHE 6GanKH.

3.15. Ing noBLULECHHA MECTHOH [MPOYHOCTH H YCTOHUYHBOCTH CTEHKH
NOAKPAHOBLIX 6A/TOK JIErKOro U CpeaHero pexumos paboThl (Fpynibl pesu-
Mo |K—6K) pekoMeHAveTcR VYCHJACHHE JNdMEAAMH N[0 CXeMe «2» Ha
pUC. 6. d TakxXe KOHCTPYKTHBHBe pewenus no n. 7.2. as npenorspa-
LIEHHS BbiNyYMBAHHHA JaMelell NPH C¢BapKe nenecoo0pa3HO BLINOAHUTD
CTAXKY naxkeTa 6oiTamu anamerpami 16—18 Mm, mar KOTOpbiX He J0aMeH
npesuimath 12 d wauw 18 ¢, rne d — anaMeTrp oTBepcTHS nod 6GOATH,
a [, — ToalHHa JdaMesH. KpoMKY Jameaen HeoOXoAuMO MJIOTHO MO/JLOrHaTh
K BepXHeMy NOoACKYy OankH, a aaa NPONycka MoACHbIX IUBOB CHATb acKy
(BO3MOXHO H peuieHHe ¢ MOAKAAAHBIMH JUCTAMH O pHC. 6, d).

Jlag noakpanoBbix 6an0K THAXKENOro peumd padoThl (rpynibl pexu-
Mo 7K u 8K) npn HeoOXOAHMOCTH YBETHUEHHST HX pecypca Mo Bhi-
HOCAUBOCTH PCKOMEHAYETCH YCTAHABJHBATH AaMEAH K BEPXHEMY NUACY 110
cxeme «e» H4a pHc. 6. Kpenneunpe namened k 1nosicy B 3TOM CJydae Bbl-
MOJHAETCH KOHCTPYKTHBHLIM WBOM HAH NJAOTHOH NOATrOHKOH 06€3 cBapkH
C NPHAKATHEM KPHOUbAMH, YCTAHOBJCHHLIMH B OTBEPCTHA AN KpenaeHHd
peascd, a4 K fnofiepedrbim pedpam AKeCTKOCTH — pacueTHbIM LWBOM C MOJAHBIM
nponaasiaeHdem. lonyckaercs nocTaHOBKA OAHOCTOPOHHCH JAMENIH CO CTO-
PUHDLI KPAHUBOTO MOCTA, €CAH 1HOCTAHOBKA NAPHUR 3aTPyAHNTRAbHA.

Buicoty namean h, (puc. 6,e) cChAeAyeT NPHHUMATL B Tipegendx
a/8... a/l0 (a4 — paccrosiHde Mex Ay pPeOpaMH KeCTKOCTH DankH), HO He
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Puc. 6. ¥cnaeune nogkpanosnx Sazox
aQ--¢ — CXeMbl YCHAEHHH

meilce 150 mm  PacctosiiHe d NPUHUMUCTCA MAKCHMAaJdbHbIM M0 (PAKTH-
YeCKOH luupHHEe pebep KECTKOCTH H ¢ yuyeTOM PAacCnoOKEHHA OTBEpPCTHH
ANA  KpenjeHus peakca  MUHMMANHLHAR TOAILIWHA JaMenHd Ha3lHavaercs
8 cootrserTcTBHH ¢ n. 7.24 CHull 11-23-81* kak aan HEOKaWMJIEHHOTO
CBeca.

3.16. YcHnhenue BepXHHUX TMOACOB MOAKPaHOBLIX O6aJOK NyTem MNoCTa-

3 3ax 675. 33



HOBKH AONOJHHTEAbHBIX BEPTHKAJbHbIX W/IH HAKAOHHWX MJACTHH chaepyer
NPOBOAHTL € HCIOAb30OBAHHEM METOAOB CHHKEHHS KOHUEHTPAUMW Hanpf-
MEHHH B KOHUAX MOHTAKHbIX INBOB H NOCTAHOBKH OCTAIOWHXCH NOAKIAN0K
C BblBOAOM IHBOB HA 3ITH OOAKNANKH, BbIMOAHEHHA 3aKPYTraAeHHH,
O6GBAPKH TOPUOB H T. II.

3.17. Tlpn Heo6XxOAMMOCTH yBe/HUCHHA pecypca 6ajiKH No yCTaaoCTHORN
MPOYHOCTH PEKOMEHAYETCA NPOBEPHTL PACUETHYIO JOJCOREYHOCTh B8 COOTBET-
CTBHH C YKa3aHMsiM{ NpHJI. O W B Cjiyyae, eCJW OHaA He YAOBJIETBOPSET
TPeOOBAHHAM ANHTENLHOR 0€30TKA3ZHOH IKCMAYATAUHH, MPOBECTH VCHICHHE
C NOMOWbIO JAamened no pHc. 6, a.

OaHOBpeMEHHO € YCHACHHEM NOAKPAHOBLIX GAJOK AN YBE/JHUEHHA HX
pecypca PCKOMEHAYETCA HCNOJAb30BaTh 3PdeKTHBHbIe Cnocobbl KpenneHHs
peasca K Oanke, B HAaCTHOCTH — MOCTAHOBKY YAPYrHX MPOKAANOK HJAH
TAHFEHIIHAJbHYIO NPOKAAAKY.

YCANEHHNE CTPONMNJIbHDBLIX ¢EPM

3.18. [lpn ycunenuH cTponuabHbix (Gepm NyTeM yBeAHUEHHS CeqyeHHR
CTEPIKHEH CNe/lyeT CTPEMHUTHCA K COXPAHEHHIO UEHTPOBKH B y3aax ¢epm.
[IpH  ycuaeHHH c©KaThix CcTepXKHell 3aeMeHTH YCHAeHHRn 1enecoolpasHo
pacnonaratb TakKHM OOpa30M, utoObl MAKCHMAJLHO YBENHUYHTL PaaHYC
HHEPLHH CeyeHHA, NPH 33TOM HX MOXHO He 33BOAWTb Ha (GACOHKH, ecJH
obecrneyeHa NPOYHOCTb HEYCHACHHOIrO CEYEHHS. 3AEeMEHThl YCHAEeHHA PacTA-
HYTBIX CTepXHEH 3aBOAAT HA ¢(AECOHKH HA AJHHYV, [JOCTATOMHYIO AR
nepegavyd BOCNPHHHMAeMOH HMH Y3CTH VCHIHA.

3.19. llpn ycHaenHH npAMONMHEHHBIX CTCPXKHEHR MyTeM YBCAHYEHHS
ceyeHHH (puc. 7) AR CXKATWX CTepKHe#h Hauboaee PAUHOHAAbHbL
CXeMbl «a», «g», «2». Y100Ha cxeMa «6», MOCKOJALKY WIBb BLITOJHAIOTCH
B HHXHEM MNONOXEHHH, HO MNpH 3TOM CYUECTBEHHO CMEllaeTcH UWeHTp
TAXECTH CEYEHHURA H, KpoMe TOro, npHu HeoOXOAHMOCTH 34ABECTH YroJdoK
YCHAEHUA Ha (PAacOHKY (HanpuMmep, NPH YCHAEHHH PACKOCOB) B HCM HEeOOBXO-
AKMO VCTPOHTL npopedb. HenoabzoBanne cxem «6» u «d» 1A9 YCHACHHA
BEpXHErD [OACA MOXET OKA34TbCH HEBO3IMOMXKHBIM 13-3a OIMPAHHA Nporo-
HOB HJIH NaHeaeH MOKPbITHA.

[Mpyn ycHJAEGHHH HCKDUBAECHHBLIX CTEPMHEH MOryT OhiTb HCMONbIOBAHM
CXEMbl «A» H «M», HE TPEOYIOUIHE MOATOHKH 3JEMEHTOB YCHJOEHHA,

3.20. YcHheHHe CBAapHbIX BOB B y3/1axX KpenaeHus CTep)KHel C¢Tpo-
MUAbHLIX (PEPM MOMKHO BBHINOJHATE B HEOOXOAHMbIX CJyuasfX C HCROAL30BA-
HHEM LONONHATEIbHMX daconok (puc. 8, a, 6). Ycuaenune yaaos KnenaxbiX
thepM uvenecoobpa3aHo TPOH3BOAHTE C MOMOULBbI® CBAPKH (€CAH M03BOARAET
KauecTBO METaANAa M WBbl BOCNPHMYT BCe YCHAHE) HIAH Xe cnocobom
epenaun YCHJAHA Ha YroJKoBLIH KOPOTHIW H 3aTeM Ha (acoHKy uepes
60MTR KAacca TOYHOCTH A (phc. 8, 8).

3.21. Tlpy ychneHMH CTPONMAbLHLIX depM NyTeM H3IMEHeHHST KOHCTPYK-
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Prc. 7. ¥enaetine saemMenTos CTPONHALHNX GepM
d—M — CXEMb YCHNCHHS
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Puc. 8. Ycuacuue yanos «pennewna crepkuelt crponnsnnux depm

THBHOH cxeMbl (pHC. 9) o06wmuHO TpeGyercst o YCUACHHE OTALALHLIX
CTEPXHEH 34 CUYET yBeTHYEHHA UX CEYeHHI.

YCTaHoBKa winpeHresneil no cxeme «aw YMEHbUIAET paCyETHble NAHHBI
IMEMEHTOB BEPXHEro nosica B NJOCKOCTH GepMbl, HO He BJIHAET Ha MHX

YCTOHAHBOCTL H3 nockocTH. Tlpn 3toM yacTo Tpebyercs nposecry yCHJIE-
HHE DACTAHYTLIX CTEpPMKHE.

Ycunenune no cxeme «6» CyLUIECTBEHHO CHHXXAeT YCHAHA BO BCex
CTEPIKHAX, 33 HCKIIOYEHHEM ABYX CPEIHHX PACKOCOB, OAHAKO HPHMEHEHHE

ITOU CXeMbl QUEeHL OTPAHWYECHHO.

IlpedpauieHne pa3pe3Hbix CTPONHALHBIX ¢epM B  Hepa3spesHsle
(cxema «g») C YCTPOHCTBOM CTHIKOB HA onopax 7tpelbyer pa3bopki
KPOBNIK. IJTYy CXEMY YCHACHHA Uenecoob6pasHo UCNONb3oBaTh NPH TPeX npo-
jetax H Gonee.

[lpu wHasuuuu ¢Qonapas no cpeaHeMy PAAY KOJOHH €r0 3JeMeHTHl
MOryT ObiTb BK/HOUYEHbl B COBMECTHYID paboty ¢ ¢epmamu (Cxema «o»).
Takoe pewedne, Kak npaBuio, TpeGyeT YCHJIEHHS CTOEK H pPacKoCOB
¢ponapna. Ero 3hPpeKTHBHOCTE 3aBHCHT OF OTHOCHTEILHON WIHDPHHB (poHapA.
CxemMa «d» npuMeHsercs B CJyuyasiX, Koraa 3arpyaHeHbl paboTh BHYTPH
30aHHA.

YcHaeHHe ¢epm  0QHO- HAH  ABYCTOEUHbIM winpeHreseM  (CXeMbl
«€» H «»), @ TAK)XKE YCHICHHE 33TAXKOH MO HHXKHEMYy nosacy (cxema «u»)
PAUHOHANbHO [PH HCMNONb30BAHHH B KAuyeCTBE 3aTHXCh BbICOKONPOYHBIX

3JIEeMEHTOB (Hanpumep, CTaJdbHbIX KAaHaTOB).
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Puc. 9. Ycuaenne CTPONHUAbHLX PEPM DYTEM HIMEACHMA KX XORCTPYKTHEHOA cxemu
O—K — CXeMti YCHALHHS

3.22. TlpumeneHne NPOAONABHOH  pacnpelesHTe]bHOA  KOHCTPYKUMH
(pHc. 9, k) MoxkeT OLITh PEKOMEHAOBAHO NMPH YCTAHOBKE HOBLIX NOABECHLIX
KPdHOUB, KOFAa HPUAVJIbHLIE BepIHKaJALHLIE CBA3H BKJAI0OYAOT B paboTy HA
BOCTIPHATHE JOKAALHLIX HArpy3ok coceiude cTponuabhnie ¢epmb. Kpome
TOTO, YCTAHOBKA JIONOJAHHTENbHLIX BePTHKAJbHBIX CBA3ed N0 BCeH ANHHE
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NOKPHLITHA MOBLILIALT HALCKHOCTb CTPONUABHBLIX (epM, BbINONHEHHLIX H3
KHASUWHKX CTaAeR M IKCOAVATHPYIOIMHACH TNIDH  OTPHUlATEAbLHBLIX  TeMNe-

patypax.

YCHJIIEHHUE KOJIOHH U NONEPEYHHUKA B UEJIOM

3.23. Ycuaexnune KOAOHH HEOOXOAHMO, KakK NMPaBHAO, NIPH 3HAYUTENbHOM
YBEJNHUCHHH HarpysoK, B cjydde CYILECTBEHHOr0 KOPPO3HOHHOrO H3ROCA
ANH NPH 3HAYMTEADHLIX JIOKaNnbHbIX MOBPCKAECHHAX. BBHAY CAOKHOCTH pa3-
FPY3KH KOJOHH HMX yCuJieHHe OOLUYHO BLINOAHAETCA RNOA HArpysko#, 4To
B OCHOBHOM onpejgenser BbIOOp ¢noco0a ycunex#uq,

3.24. TlpH ycuseHHH KOJOHH nOyTeM YyBeJNHUEHHS ceyeHrh (puc, |y
HCMOJb3YIOTCH CHMMCTPHUHbIC H HECHMMETPHUHBIE CXeMLl YCHJACHHH.

[lpy yCitICHHE UCHTPANBLHO-CKATHIX KOAOHH H CTOEK PEKOMEHAYITCH
CHMMETPHUNLIE CXEeMbl YCHNEHHST HAW CXeMbl, O0fecneynBalOUHe MHHH-

MAdJdbHOE CMEULeHHe UCHTPA THMXKCCTH YCHACHHOIO CeyellMs OT  JHHHH
HEHCTBHA CHHMAIOUIHX YCHAHH,

[lpn ycHaeHHH BHEUEHTPEHHO CXKATHIX KOJOHH ¢ npeobJanaliiHMH
MOMCHTAMH OAHOTO 3HaKa PAUHOHANBHO HCNONbL30BAHHE HECHMMETPHUHOR
CXEMbl YCHIAECHHHA CO CMEIUCHHOM HEHTPa THANKECTH YCHNEHHOIO CeYyeHHn
B CTOPOHY NEHCTBHA MOMEHTA.

[Ipn BoGope cnocoba VCWIEHHA ceayeT  VUHTLIBATL  YCJOBHS,
3aTPYAHAKILHE NTPORIBOACTBO PabOT:

YCTPOHCTBO NOAMOCTEH ANR NDHBAPKH IMEMEHTOB YCHJIEHHSA;

pa36OpKY CTEHOBLIX OFPAXKACHHHA MNPH YCHACHHH KOJOHH KDaHHUX pAIOB.

3.25. IlpH ycHaeHHH KOJOHH nyTeM H3MEHeHWs! KOHCTPYKTHBHOH CXeMhl
(puc. 11} MOoryT Ouith HCNOAL3ORAHIW PAZTHUHBIE CXEMDL,

B BuICOKHA OAHONPONECTHHIX 3A4HHAX C KDPOBJAEH Manoi MKecTKOCTH
(RanpuMep, H3 BOAHHUTBHIX JUCTOB acbodaHepnhl) LENCCO0OPa3HO YMECTO-
YeHue CBA3EH 110 HHXHHM [ofAcaM (cxema «a») AA% YBEJHUYEHHS
sd¢eKTa npoCcTPAHCTBEHHOR paboThl. JTOT NPUEM DPEKOMEHAYCTCA aAs OT-

HOCHTENILHO KOPOTKHX 3A8HHH C XKeCTKHMH TOpILAMH.
PacueTHasi IAHHA KOJMIOHH M3 NJOCKOCTH paMbr MOXKeT ObiTb yMEHb-

IeHa NOCTAHOBKOR AONOJARNTEAbHLIX PACNOPOK (CXeMa «O»), a2 B NAOCKOCTAX
PaMbl — YCTAHOBKOH NOLKOCOB (CXCMa «2»).

Llenecoo6pa3Ho HCNO/NbL3OBAHHE AOMONHHTENbHLIX CTOEK H 1OAKOCOB
AR CHHUXKEHHA NpoaofbibLIX yCuanid B KOJAOHHaX. Kpome cayuaeB, YKa-
daHHx B 1. 311, pekoMeHaveTcs TAaKme YCTA4HOBKA NOAKPAHOBbIX
CTOCK, COCAHNEHHLIX ¢ OCHOBHON KOJOHHON FMOKHMH CBA3AMH (CXeMa «8¥),

3.26. 11pH 3HAUHTENbHOM VYBEJRUCHHH KPAHOBbLIX HArPY30K ueneco-
o6pa3Ho YCTPOHCTBO OTAEJNLHON KPaHOBOH 3CTAKaaphl, BOCAPHHHMJIOILEH
BCE€ BEPTHKAJbHbic HATPY3KH OT KpaHa.

3.27. HJaAA YCHACHHA KOJOHH H CTOEK MOryT NPHUMEHATLCH NpeaBapy-
TEADHO HANPAXKEHHLIE NITPEHTEAbHHIE CHCTEMbl, OCHOBHLIM HA3HANEHNEM
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Puc. 10. Ycuaeuse x0A0HY RyTEM YBCANYCHUR ceyeNMbl

@ — CHMMETpHUHHE (3 CMEULCHHSA UCHTPA THMRECTH, § — HECHMMRTPHUHBE CO CMEeLIEHHEM
LEHTPH TAKECTH

KOTOPLIX SABJIAETCR YMEHbUICHHE DACUETHOH AJAHHBI CXATHX 3II1E€MEeHTOB
KOHCTPYKUHH H# YBeJHYEHHEe MOMEHTA HHEDUHH KOJOHHbBl HJAN CTOHKH
B LLEAOM.

HenpoctatkoM 3TOR  CXxeMbl ABASETCH [Iepepauva  Ha  YCHAWBaeMhull
CAKATHIH INTEMEHT JAONOCJHHTENLHAIX CKHMAWIHX HANMPAXKEHHH OT TFHOKHUX
NPEABAPHTCADHO HANPAXKEHHDIX EMEHTOB IUNPEHTeNAd.

[Tpu ycujaeHuH KOAOHH K CTOEK MOryT ObiTb HCNOJIb30BAHLI NPHEMLI
PEry/JHpOBaHHA YCHIAHHA ¢ YACTHUHON PA3rPY3KOH YCHIHBAEMOro 3J/1eMeHTa
H OLHOBPEMEHHbLIM YBeJHYEHHEM pacueTHoOro ceuenusa (pue. 12). HanbGoaee
Les1ecCOOBpAa3H0 YCHJEHHE MOCTA4HOBKOW MNPEABAPHTENBHO H3OTHYTHIX -HJaH
uirnGaembix B MPOUECCe MOHTaXKa 3emeHTOB (puc. 12, a, 6, 8), Koropbie
MPH HecMmelulaeMbiXx KOHHAX BHINPAMAAIOTCA NYTeM MPUIOKEeHHA Tfnone-
PEYHBLIX BO3AEHCTBUH H CKPENARIOTCA C KOJAOHHOH. MOXKHO TaKXe YCHJK-
BATh NyTeM M[OABCACHHA TEJNECKOMHUECKHX Hanpsraemux croexk (puc. 12, 2)
H3 TPYOUATLHIX HAH APYTHX XECTKHX Npoduien.

3.28. YcHJ€eHHEe KOJIOHI, CTOEK M APYrHX CXATO-H3OTHYTbLIX NIEMEHTUB

TAKKE MOXKET OCYUECTBJAATLCA BBCACHHEM B CYLUECTBYIOULYIO CX€mMy A10-
NMOJMHHTE/IbHbLIX LWAPHHUPOB, €CJAH 3TO YMEHBIUHT HANIPDAMCHHE B YCHIAHBACMbIX
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Puc. 11. Ycuaenie KONOHH H NONEPEHNNKA B HEAOM NYTEM HIMENEHAR KOHCTPYKTHBHOR
CXEM b
G—0 — CXeMuL YCHACHRS

KOHCTpyKuuax (puc. 13). Ilpu 3tom HeoOXOnHMO YYHTLIBATbL KaK BO3-
MOXXHOE YMeHbllleHHe H3rubaioulux MOMEHTOB, TAK M YBeJHUYEHHE pacyer-
HOH HJIHHbI CAATOro 3JeMeHTa. Mcnoab3yloT Tak»e CcxeMbli YCHAEHHR
KOJIOHH H NMOIIEPCYHHKA B LEJO0M, 3aKAKYAOUIHeCS B 3aMbIKaHHH ILIAPHHPOB,

3.29. Ilpy 3HayuTe/bHbIX TOPH3OHTAAbLHBLIX HArpy3Kax Ha 34aHHe H
O6ONBLIWIOM KOJMIHYECTBE MNMepeHanpAXMeHHbIX KOJNOHH YCHAEHHe HX PeKOMEHAY-
eTCHA NPOU3BOLHTL NyTEeM BBEAEHHS TNOPH3OHTAJbHBIX XXECTKHX KOHCTPYKUHH
(CMeunanbHO yCTpanBaeMbiX HJAH HCMNOJNbL3YyeMbIX), MepelalouiHx HarpyskH
Ha TOpUH 3j1aHHA. KOHCTPYKUHH TOPUOB 34aHHA ROJXHB ObiThb PaCCYHTAHb
H 34KOHCTPYHPOBAHbI C YUETOM BOCNPHUATHA HATPY30K OT BCEro 3JaHHA.
[lpu naune 3paHHs 6Gonee aBYX MNPOJNETOB cielyeT crnenHasbHO YCTpa-
HBATb JONOJHHUTENbHbIE NONEPeYHbie BEPTHKAJNbHDIE KOHCTPYKILHH HAH CBAIH,
BOCIPDHHHMAIOWHEe TOPH3OHTAJbHbBle HAFPY3KH H Tfepeaaiouine Hx Hd
(P yHAAMEHTHI.

3.30. Ilpn yBenHueHHH ycHIHA B KOJOHHAXx TpeGyeTca MNPOBEPHTD
HeCYLLYIO CTOCOOHOCTL PYHAAMEHTOB K OCHOBaHHH,
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Puc. 12. Yenierne cnaotiHoiXx KOJOHH
a—a NPEABAPHTCALRG  M3OFHYTHIMH  SACMERTAMH  ©  NOCACAYKOUIHM  BUNPAMJEHHEM, 2 —
HPEABAPHTCALHO HAUPHMCHHLIM 3NCMCHTOM

IIpn HemocTaToOuHOK HecylleHd CNOCOBGHOCTH OIOPHOH NAWTH €€ YCH-
JeHHe uenecoobpa3Hee BCero OBLINOJIHATL NYTEM YCTAHOBKH  [OMNOJIHH-
TeNAbHbIX pefep, VMeHbINAUIHX pa3MePbl VHaCTKOB NMJHTHL,

[1pst nepeHanpsiKeHUH aHKEPOB PEKOMEHAYETCH YCTAHABAHBATL JOMNON-
HHTE/IbHbIE yHIAaMEeHTHbLIE GOATHI, 3aKpenHs WX B (PYHAAMEHTAX HJIH B A0-
NOAHHTEAbHOH HaleTUHKe.
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Puc. 13. YcnacHue nyrem BBEACHNS 8 CXEMY RONOAHMTEALHUX 3NEMEHTOB WMECTKOCTH

H WAPHHPON
a — nonepeqyHbnifi paapes; 6, § — PACHETHBIE CXCMLI COOTBETCTBEHHO A0 H MOCAE YCH/ICHHN;
! — 3)1eMeHTI XEeCTKOCTH, 2 — YBeAHUEeHHEe CceucHuil, § — wapHuphl
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YCHJIEHHE 3CTAKAL, TPAHCNOPTEPHLIX FAJIEPEA
H ONoP TPYBONPOBOAOB

3.31. KonoHHB OTKPOITHX KPAHOBLIX 3CTAKAL YCHAHBAIOTCS TaKHMA XKE
cnocofaMu, Kak U KONOHHM NPOU3BOACTBCHHEIX 3aauuil. SddekTunHuiM
METOAOM YCH/ACHHA ABJAETCA YCTAHOBKA AONOJHHTENbHLIX TOPH3OHTAJbHbIX
CBA3€H B YPOBHE TOPMO3HBIX KOHCTPYKUHH € LeAbIo [OAYYEHHS He-
pa3pe3HOH CHCTEMb!, CO3A&IOUIEH NMPOCTPAHCTBEHHYIO CXeMYy AR nepenaum
FTOPH3OHTANLHBIX HAarpy3okK, HJH 3aMblKAHHE KOJOHH pPAMHOH  Haa-
CTpoOHKH. B nochesnem cayuae HMEeTcsi BO3IMOAHOCTLE fpPeBpPalllEHUA
OTKPHITOH 3CTakalbl B KPHTYIO.

3.32. Cnocolbl YCHNCHHA (ePM NPONETHLIX CTPOPHUA TPAHCIIOPTEPHBLIX
raneped He OTJIHYAIOTC OT CnOoCoG0B ycuaenus depM NOKPLITHHA npo-
H3BOACTBEHHBIX 314HHH,

LleniccoobpasnbiM METOAOM YCHNEHHA NPOJACTHHLIX CTPOEHHH ABINAETCH
YCTAHOBKA WINPEHTreJ A HAH YCTPOHCTBO ACNOAHHTEALHLIX ONOP, €C/H TAKOW
MeTOA AONycKaeTcs O0DBEMHO-NAZHUPOBOUHLIM pPeweHneMm, [1pH 3TOM, Kak
NpaBuaO0, HEOOXOAMMO YCHJIeHHe pPeUIeTKH B 30He NPHMLIKAHHS AONONHH-
TeNbLHOH CTOHMKH.

A

« OO0 ™ ==

Puc. 14. Ycuaenue naocxux onop TPAHCNOPTEPHMX ranAeped w rtpylSonposona nyrem
YMEHLWEHRR cB000AHNOR ANNHL NORCOB C NOMOLID WAPEHTEAMHLWX CHCTEM
4 — peweryaTol, 6 — paMHOH (NIPH HCBOIMUMKHOCTH YCTAHOBKH PEllieTKK)
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3.33. Maockue onopel TpaHwcnopTepHLIX raJeped H TpyGonpoBoaoB
MOryT ObITL yCHIEHB NMyTeM YCTPOACTBA WINPEHTCALHBIX CHCTEM, yMeHb-
IHAKLUIHX CBOGOAHYIO MJIHHY MNMOACOB H3 (J0CKOCTH (puc. 14) H H3MeHe-
HHeM CXeMbl pelleTKH 18 YMEUbIIeHHA THOKOCTH [TOSICOB B MJOCKOCTH
OIopPbl.

YCHREHHE ONOP BO3AYWHBIX JIMHHUA INEKTPONEPENAYH

3.34. Ycuaende cBo6GOAHO CTOAINHX PAAUBLIX ONOP BO3AYUIHBIX JIHHHH
INEKTPONEPElay H OTKPBLITLIX PACHPENCAHTENAbHBIX YCTPOKCTB BbITIONHAETCH
NyTem YMEHbIUCHHA CBOOGOAHOH AAWHLI NaHeNe 33 CueT YCTAaHOBKM J0-
NMONHHTEAbHBIX 3NEMEHTOB pelIeTKH HWJAH YBEJAHYEHHEM CeYeHHWH NOSACOB.
B nocneanem caywae CTBIKH HMONCOB, BLIMTOAHRIOWMHKECH N0  YCJAOBHSIM
MOHTaXa O04TOBLIMHE, (IpH yCHAeHHH PufO1aOT Kak CBaphule,

3.35. Hlpx ycHaeHHH pARAOBLIX NOPTANLHBIX ONOP HA OTTHXhAX PEKO-
MEHAYETCA YBEJHUHMTb KOJHYECTBO KaH4ATOB B OTTAXKKE, & NPH YCHJACHW
OLHOCTOEUHLIX Onop Ha OTTAXKKAX YCTUHABAHBATL AOINONHHTEAbHBIH APYC
OTTH K EK.

3.36. Ycisenne nepexoaHblX ONOp AHKEPHROTO THNA pPEKOMEHLYyeTCH
BLINODAHATL NYTEM H3MEHCHHH CXeMbl fepexoaa H  3aMeHbl JHKEePHOro
KPenieHus NPOBOLOB MOABECKOH HA NOAAEPKHUBAIOWHX FHPAKHAAX C POJH-
KOBbIM KpemJcHueMm. [Ipu stom Tpebyercsas VMeHbUIEHHE CTpeab! MpoBeca,
AOCTHraeMOe yCTAHOBKOR HOBBLIX NMPOBOAOB, AONYCKAWWHX Oosibliee THAXKe-
HHC, @ TAKKE 3daMCIIOH HAH YCW/ICHHEM KOHUEBLIX Ofop.

TPEBOBAHHA, NPEADABIAAEMDBIE K TEXHOJIOIHH
BbINOJTHEHHWSA PABOT NO YCHJIIEHHKIO

3.37. [lpu paspaboTke npoekTa yCHIeHHA HeoOXOAHMO BLIGPATbL H OT-
pasiTe B padounx 4yeprerkax NPHHIHUHAILHLIE NOJOXKEHHSA NPOH3BOACTBA
pabor:

NOCJAEA0BATENbHOCTL BBIMOJHEHHA paboT N0 YCHINEHHIO KOHCTPYKUHH
B LEeJOM H €€ OTAeNbHbLIX 3JEMEeHTOB, €eCall 31a Noce/,uUBATENbBHOCTD
CKA3bLIBACTCHA HA HANPAKEHHO-ACHOPMHPOBAHIIOM COCTOHHHH KOHCTPYKUHH,

YyBSI3KY paboT MO YCHUAGHHIO € TCXHOJNOIHUECKUM TMpoleccoM (orpa-
HHYel sl 110 HATPY3KaM W BO3ACHCTBHAM) W YCACBHAMH HX MNPOBEREHHUSA
(HanpHmep, TemneparypHbid peAKHm);

Mepbl 10 00eCneucHHIO NPOYHUCTH U YCTOHYHBOCTH KOHCTPYKLKH Ha BCeX
3Tanax npousBoAcTBa paboT, BKAOUAS yKa3aHHa 00 yCTPOHCTBE BPCMEHHKIX
ONop M PacKpeILieHHA W Tpebosannst K 3HAUYEHHSIM  MOHTEXHbIX
HATPY30K H BO3JCHCTBHH,

[fepeyeHb KOHKPETHBLIX 30H, Y3J0B, KOHCTPYKTHBHLIX 3JIEMEHTOB H
TEXHOJAOTUYUCCKIIA UlICPAEILNKE, ANA Kotupbix Tpelyercd colaogeHue olipeje-
JCHHOH MOCNej1oBaTeNbHOCTH H MApAMETPOB TEXHONOTHUECKHX NPOUEcCoB
(PEXKHM CBEPKH, PeiJlaMeHT TMpeABapHTebHOrO HANPAMEHHA H T. n.),
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nepeyeHb paloT W OflepalUH, KOTOPHIC CA€AYeT [IPHHHMATb NO AKTaM
Ha CKPHITHE paboThl, HIH TPEOYIOUINX MPOMEK VTOYHOIO KOHTPOAR,

DTH YK43aHHA NeTadbHO PACCMATPIBAIOICH B [POEKTE TNPOH3IBOACTBA
paboT, KCXOAS H3 BO3MOXHOCTEH HCHOJHHTC.IS, If COrACYIOTCH C aBTOPAMH

IPOEKTA YCHACHUSA

3.38. Ycunewne KONCTPYKUHH C HCNOMBIOBAHHEM crocoGoB  (cxem),
BIICPBLIC BHEAPAEMbIX B NPOH3BOACTBO HJAH BNEPBLIE OCBAUBAEMbIX
MOHTAMHOH OPraHU3allueR, 8 TAKKC KOHCTPVYKUHA, NepeuyHCaeHNbIX B pasi.
CHull 1.06.05 -85, n0aXKHO MpON3BOAHTBCH NPH dBTOPCKOM Haasope.
HeobXxoaHMOCTh aBTOPCKOTO Haa3opa MOXET ObiTb yKazalda B NPOEKTHO#
AOKYMEHTAlHH, TaK K€ MOryr ObiTh [aHbl VYKazauuss o6 o6s3arenbHom
YUACTHH aBTOpPOB MPOeKTa B OTpaboTKe TtexHoaorud pabor H (uay) oo
ONbLITHOH NpoBREepKe.

3.39. Ilpr paspaboTke npoexkTa YCHICHHA KOHCTPYKUHA, 3IKCMIYaTH-

PYWOIIHXCH B CAOXHBIX YCJHOBHSAX, CNOCOOCTBYINUIHX HAKOILTCHHIO NOBpeX-
AEHHH (HHTEHCHBHbIE JHHEMHUUYCCKHE HJAH TOPMOILHKAHUYECKHe BO3/1eH-

CTBHR, PpA3BHBAIAEAACA KOPpPO3HA H T. n.), oba3arteqnbHo Tpebyercs
YK4a3aTh Npeaesibiblie CPOK peani3auuH MpoeKTa, rnocje KOoToporo npo-
CKTHBLIC peUuleHHs LOJKHLI ObITh YTOUHEHLI HAH NePeCcCMOTPeHbl.

3.40. [lpn ycunenns KOHCTPYKIUMHA NyTeM DPEryIupOBAHHA  YCHAMM
(HANpAXKeHHH) B NPOEKTHOH NOKYMEHTAUMH AONXKHL OLITh YKazaHu [0-
NYCTHMBE OTK/NOHEHHA YCHAHH PEryiHpOBAHHA HAW 3a4aBaeMbiX Mepeme-
LICHHH, @ TaKXe MeCTa H cnocolbl KOHTPOAS NapaMeTposB PEryJHpoBa-
HHS W HANPAXEHHO-AePOPMHPOBAHHOIO COCTOSNHHT KOHCTPYKUHH.

3.41. Texxonorus paGor npH YCHNCHHH KOHCTPYKUMH NOA Harpy3koi
AOMKHA ODecrneynBaTb MHHHMAJABLHO BO3MOXKHOe oOCaableHHe CeuCHHH
YCHNHBAEMbBIX  3/1EMEHTOB, KOTOPOe MOXeT ObiTb BbI3BAHO HarpeBOM
npH CBapKe WIH DACCBEPJOBKOH JONOAHHTENbHHIX OTBEPCTHI.

3.42. [IpH ycHAEHHH 3NCMCHTOB KOHCTPYKLUHH NYTEM YBEJHUEHHS Ce-
HEHHH C MNOMOLUBLID CBAPKH PEKOMEHAYeTCH coOAIONATL CAGAYIONLHA nO-
pPALOK paBOThi:

NpHCOeAitHeHHEe (MPHKATHE) 3JIEMEHTOB YCHJISHHA 110 BCEH HX AJIHHE
K YCHAHUBAEMOH KOHCTPYKUHH ¢ NOMOILBIO CTPYGUHH, OTTHAKEK M T. N..

NMPpHBApPKA IJEMEHTOB YCHJACHHA HA CBapPOYHbIX NPHUXBATAX AJUHOM
20—30 MM 1 warom 300—500 mm:

CBAPKA KOHICBBLIX YUYACTKOB, BKJAKOUAWUIKX B paboTy 3JeMeHTh

YCHACHHA,
HAJIOMEHHE CBY3BIBAIOULIX LIBOR, 0OECTIEYHBAKNILILX COBMECTHYIO paboTy

YCH/INBAEMOrO CTCPXKHA K 3JEMEHTOB YCHJAECHHUS,

[pu ycuaenun nyrem yseadueHus ccuenuit ABYX uAu Gojee 3ie-
MEHTOB (MPOJIETOB) CTATHYECKH HEONPEACNHMbIX KOHCTPYKUHH (paM, Hepas-
PE3HBIX 0aNOK H T. [.) BHauaje CJeAVeT TMNPUCOCLUHHTL 3JEMEHTHI
YCHAEHUA KO BCeM YCHAHBAOMbIM CTEPAHAM CHCTEMbl HA CBAapPOYHbBIX
MPHXBATKAX MW JIHIUb 3aTeM MPHCTYNATb K CBApKe KOHUEBLIX YYACTKOB
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H cBA3yioulux mBoe. CBapKy UIBOB YCHJ/IHBAEeMbIX CTEpXKHeH caenyer
BhINOAHATH MOCAEN0BATENbHO, HAUHHARA € HAMMEHEE HArPYXKEHHOro CTePIKHA
(npoaeTa) KOHCTPYKUHH, € yueToMm pexomengauui nn. 3.43—3.45.

3.43. Tlpn ABYCTODOHHHUX CXeMaX YBETHYEHHS CeUYCHHH BHAYane caeayeT
NPUBAPHBATL 3NeMEHTH YCHJAEHHA, pacnoJoXKEeHHble CO CTOPOHbI PacTs-
HYTHIX BOJIOKOH, 3aTeM — €O CTOPOHbl CXMATbiX. J3HAK HANPAKEHHN
(pacTsXKeHHe, C)KATHE) NPH MNEPEMEHHOM HAa YYaCTKe YCHAEHHA Iniope
MOMEHTOB Ofpefesercsd 10 CeyeHHIo € HaHOOMBUIHM 10 abCoMIOTHOH
BeAHYHHE 3HayeHHeM H3rubawuiero MomesnTa. [lpu HaaHuuK 3anenku
H4 OJHOM H3 KOHUOB CTEpPXKHA NPHBApPKy PacTAHYTHIX 3INEMEHTOB yCHJje-
HHSI CJEAYyeT HauyHHaTh OT MPOTHBOMNOJOXKHOIO KOHUA 3IAEMCHTA K 3ajaenke,
JANR CHKATBIX WieMEHTOB — OOparTHOoe HamnpasaeHHe.

3.44. C uenvo yMeHbLUIEHHA NPOrHOOB TrUOKUX CXKATHIX CTEepPKHEH B
npouecce <¢BapkH CBA3bIBAIOWLHE WBbl KAXKIAOTO H3 3JEMEHTOB YCHJAEHHSA
cCAeAYeT HAKAAAKBAaTb YHacTKaMH HeDoablwod NPOTAXKEHHOCTH (R0 7 €M),
Bhileplisan nepepuiBbl MeXay CcBapkoH yuactkoB 2—5 wmuu. [lapuhuie
CHMMETPHUYHbIC (OTHOCHTCABHO MNJOCKOCTH AEHCTBHA CHA) WBLI caeayer
HaknaabiBaTh napaaaenbHo. [IpH Haauuuu Oonee NBYX WBOB B OJAHOM
CeYEHHH C UeNbI VYMEeHbLIeHHA ocnalbleHnH CeuyeHHH cheayer HCnob-
30BATh MCPEKPECTHOE HANOMKEHHe LUBOB,

[Ipn RBYCTOPOHHHX CXEM3X YCHJIeHHH 630K BHAUaNe PEeKOMEHAYyeTcCH
MPHBAPHBATL HHXHUHH (PACTAHYTHIR) INEMEHT YCHIAEHHH, 33TeM BEPXHHH.

B MOMEHT YyCHAEHHA AOMKHBI ObITb MCKAIOUEHLI BCE MNOABHIKHbLIE
Harpy3kH, repeaaoutie Ha YCHJIHBAeMble KOHCTPYKUKH yaapsl H BHOpaluHHu.

3.45. IlpH HeBLICOKOM YypOBHE HAYANLHOrO HArpYXeHHfl YCHNHBaeMhIX
KOHCTPYKUHA (B <L 0,3 — cm. n. 4.11) NOPAACK BHIMOJHECHHA YCHACHHA H
NOCACAOBATEABHOCTL CBAPKH HEZHAMHTEALHU BAHAIOT Hd HAaNPAKEHHOC
COCTOAHHE KOHCTPYKUHMIA H BO3MOXHB OTCTYRNEHHA OT yKa3aHu#u nn. 3.42—
3.44, Bui3BaHHbie YCJOBHAMH OpPraHH3AuUKH npoH3soicTBa pabor.

3.46. TlpH npHCOCAHHEHRN 3NEMEHTOB YCHJICHHH HA 60/Tax HeoOXOAHMO
BECTH PaboThl ¢ MHHHMAALHO BO3MOXKHLIM OCN306/NEHHEM YCHAUBAEMOro
snemMeHTa. C 3TOH LeSblo nocae 3apepuieHHs COOpKH Ha CTpybuUHHAEX Cae-
AYeT BHauyale OAHHM HaH AByMs GOJTaMH APUKPENnHTh KOHULL 3/1EMEHTOB
YCHJIEHUR, 3aTeM, Hanpabiasch K CEpPeAHHe, YCTAHOBHTbL OCTaJbHLIC.
Kaxaoe nocaeayioniee OTBEpPCTHE HAUHHAIOT CBEDJAHTb TOJLKO NOCAE ycTa-
HOBKH Oonta B npeapiayuiee. [locae ycTaHOBKH BCEX MNPOMEXVTOYHbIX
60nTOB 34KAHYHBAIOT MPUKPEMICHIE KOHUOB 3JeMEeHTd.

4. PACYHET KOHCTPYKUHA NMPH YCHJIIEHHH HUX
NYTEM YBEJNHUYEHHUA CEYEHHHA

ObIHHUE NMONOXEHHUA

4.1. PacyeTHan cxema KONCTPYKUHH JOJNXKHA OTPaXXaTb YCJIOBHS MHX
paboThl H PAKTHUECKOE COCTOSHHC, YCTAHOBJAEHHbIe AAHHHIMH 0bcaeaoBa-
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HHA. B HeOOXOAMMBIX CAyHASX CAeAyeT BHINOJAHATH PACHET C HCHOAB3O-
BAHUEM HECKOJIBKHX BApPHAHTOB PACHETHBIX CXeM H PacnpelefieHHs MecT-
KOCTeH, @ TakXe YUHTHIBATb NMPOrHO3KPYEMBIH KH3HOC.

4.2. Pacyet BbINOJHACTCH TOAbKO ANA TeX yacTed 3ILAHHH H COOpyrKe-
HHH, Ha KOTOPHIE BJHAKT YCHJICHHEe, H3IMEHEHHE peXHMa 3IKCANyaTauuly,
AePEKTH H MOBPEKACHHUA.

Jlna KOHCTPYKUHA, He HMelownx AedeKTOB W noBpexjeHuit, pacuer
AOMYCKAeTCA OFPaHHUYHBATL CONOCTABNEHHEM 3HAYCHHUH BHYTPEHHHMX YCHAHH
(MOMEHTOB, MONEPEUHbIX CHA H T. M.} OT pacyeTHLIX HArpy3oK ¢O 3Haue-
HHAMH YCHAHA, MPHBCJIEHHbBIMH B NEPBOHAYAJNBHONR TEXHHUYECKOH [1O0KY-
MEHTAUHH, & NPH H3MEHEHHH TONbKO HArpy3oK 63 HIMEHEHHA HX XapakTepa
H CROCO0a NPUIOXKEHHS — CONOCTABJACHHEM HX 3HAUCHHH.

4.3. [lpy pacuere KOHCTPYKUHH, YCHJCHHE KOTOPBHIX BbIMOAHAETCH
NOA HAarpyskoH, HeoOXOAHMMO VUHTHIBATL HaANPAKEHHHA, CYLLECTBYIOLHE
B COXPAHACMHKX KOHCTPYKUUAX B MOMEHT YCHJEHHSR, ¥ NOCJAEN0BATEAbHOCTD
BK.THIOUCHHR B PabOTV AONOAHHTEIbHbLIX KOHCTPVKUHH, AeTafeill YCHNEeHHR
H PaCKpenJeHHs.

4.4. [lpn pacuere ycuauBaembix NOA HATPY3KOH IIEMEHTOB HA YCTOM-
YHBOCTb H AcPOPMATHBHOCThL CJaeAyeT YUYHTHLIBATb Ha4YaJbHLIEe H AOMNOJHH-
TenbMble HX aeOopMauHH, BOZHHKAILHE HA CTaaHH YCHJIEHHA (B 4acT-
HOCTH, NOMORAHKTEALHBIE NPOrulLl, BOIHYUKAIOULHE NPH YCUACHHUK C NOMOLLLIO
CBapKu).

HUCcKpHBAGHHA OT CBAPKH TIpH MNpOBepKe VYCTOAYHBOCTH QKATHIX H
BHEUCHTPEHHO CXKATHLIX I ICMEHTOB H 3JeMEHTOB, paloTaluwiHx Ha CXaTue
¢ H3ruGOM, AONYCKAeTCH VHHTLIBATL BBEACHHEM A0ONOMHHTENLHOro Ko3ddu-
WHEeHTa ycnosHH pabotnl yo = 0,8. B HeolxoauMbIX cay4asx 0pOBOAHTCH
YTOUHEHHbBIH pacueT B COOTBETCTBHH C pekomenaanuamu nn. 4.26—4.30

Hactoruiero [loco6usa. [lpH 3TOM HCMOAL30BAaHHE YKa3aHHMX MeETOROB
pacyera TpeOyeT 06A3aTebHOr0O COONIACHUA YKazauui nn. 3.42—3.46 no

TEXHOJMOIHK NMpoH3BoacTBa pabor

4.5. Ilpn pacuete ycHACHHA 3JIeMEHTOB KOHCTPYKUHH Ha NPOYHOCTL
H RePOPMATHBHOCTL KOIDPHUHEHTH ycaoBHE paboTsl NPHHHUMAIOTCH B CO-
OTBETCTBHH C yKazaHWamu pasa. 4 CHull 11-23-81*. B pacuerax va obuyw
YCTOHUMBOCTL KO3 PHUHEHT YCAOBRH pabodti v, npuHHMaeTca pasibim 0,9,
ecnn  toaeko taGa. & CHull 1{-23-81* we onpeaenenc MeHbuiee
3HauEeHHe ¥,.

4.6. KospPHUHEHT HAREKHOCTH N0 HAZHAYEHHIO ¥, NPHHHMAETCH B CO-
oTBeTcTBHH ¢ [lpapunaMu yuyera cTeneHM OTBErcTBEHHOCTH 34aHHH M CO-
OPYXEHHH NP NpPOeKTHPOBAHHH KOHCTpykuuit. lpu 3Tom Ane 3nauHul W
coopyeuuit 111 knacca orsercTBerHoctd Ha ctaausx A u B (em. n. 1.6)
ponyckaercss npuuumats y. = 0.8 (rak Ann BpeMeHHbIX 3faHH W co-
OPYKENHH), €CJAH NPORONKHTEABHOCTL NPeSbLiBAHHST KOHCTPYKUHH B ITHX
CTAAMAX HEe NpeBbllaeT TpexX NeT.

4.7. las ctaaun A paboTol KOMCTPYKUMH (Ha neproa He Bosee Tpex
JIET) TakKKe AONYyCKaeTcs:
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YMCHbLIHTL 3HAUCHHE CHEroBbIX, BETPOBLIX, FOAOJEIHBLIX W KAHMATH-
YeCKHX TeMAepaTypPHbLIX HATPY30K H BO3AeHCTBHH B COOTBETCTBHM € YKA4-
3auusamu n. 1.3 CHull 2.01.07—85 Kak ans nepuosd BO3BEASHHN MDH
HOPOM CTPOHTE/BLCTRE;

NPHHUMATE TONABKO MOHHXEHNLIC HOPMATHBHLIC 3HAYEHHS HArpy3o0K B
rex cayuasix, xorga CHall 2.01.07—85 onpejaenacusl nx asa  (nosnoe
K TTOHHXKEHHOE) 3IHAUCHHRA:

APHHAMATL HOPMATHBHbLIE 3HBUYEHHUA  IKBHBANEHTHbIX PABHOMEPHO
DACTIPEAEICHHBIX HArPy3oKk OT o0OpyaoBaHHS W CKAALHPYEMLIX MaTe-
pHanos Ho dakTHYeCKKM BeauWuuHaMm, B TOoM  udHcae mexHee 3 Klla
(300 krc/m®) anA AAMT M BTOpOCTENeHHBX Oanok u wmenee 2 Klla
(200 kre/M?) ans pureneil, KoNoHH H QYHAAMEHTOB.

HopmaTHBiihie 3HA'ICHHA BPEMEHHbLIX, KPATKOBPCMCHHBLIX H  OCOOGBIX
H3rpy30K Aas craavu B onpeaeasilorca B COOTBETCTBHH ¢ TPEeOGOBAHHUAMM
CHwull 2.01.07—80.

4.8. B 33aBHCHMOCTH 0T YyCAOBHH palboThl YCHJAHBAEMbIC 3IJEMEHTb
KOHCTPYKUHI pa3jedeHbl HA YeThipe Kaaccd, OT/HUaoULHecA HOPMOH Ao0-
MVCTHMBIY TIPCAEbHBIX MJIAacTHYECKUX AedopmaliHig:

|, CoapHble KoucTpyKuxu, paboTtalouide B o0Co00 TAKENLIX YCJIOBHAX
shCHIYATAULKHKH  (NoaKpaHoBble G6GaJkH aad  KpaHoB pexuma paboThl
7K, 8K, 3gemenTbl KOHCTPYKHMH OYHKEPHLIX H Pa3srpy3ouHblX 3CTaKkaj,
HCHOCPEACTREHHO BOCIPHHHMAIOULHE HATPY3KU OT MNOABHMXHLIX. COCTABOB).
PacueTh! NpoYHOCTH 31EMEHTOB YC/JIOBHO BLINONHAIOTCH B MPEANOJOACHHH
yrpyrod paboTel CTalH.

[I. 3nemMeHTLHl KOHCTPYKUHH, HENOCPEACTBEHHO BOCMPHHHMAalOULHe Mo-
ABHX Hbie, AHHAMHUECKHe HAH BHOpaUKOHHbLIe HArPY3KH W He BXOASilLHE
B rpynny |. Hopma npeaeabHnix naactuueckux pedopmauuni e, = 0,001,

I11. DnemenTbl KOHCTPYKUNH, paboTalomux NPH CTATHYECKHX Harpy3s-
Kax, KPOME JMeMEeHTOB, OTHOCAWMXCA K kiracey IV, g, .= 0,002.

V. SieMeHTH KOHCTPYKUHH, paboTaioiine MPH CTATHUECKHX Harpys-
KaX M yAoBaerBopsiollHe Tpebosanuam nn.  5.19—5.21, 7.1-7.24
CHull 1I-23-81* no o6GecneyeHHWo OOMEH M MECTHOW YCTOHUHBOCTH
MPH PA3BUTHIX fIACTHUYECKHX nedopmalusax, e, , = 0,004.

4.9. Jlns YyCHAHBAGMHX CTATHUYECKH HATpYMXEHHHX 3NeMEHTOB KOH-
CTPYKUHH (OCOOGEHHO 1IPH HCMOAB30BAHHH aCHMMETPHYHBIX OAHOCTOPOHHMX

CXeM VYCHJIEHMA) KPHTEpPHH MaJblX YNpyronAacTHYyecKHX aedopmauuy
(€p. ym = 0,002) onpenensier 3a4acTyi0 3HAYHTCALHO MCHbIIHE 3HAYEHUA
npeAesIbHOA HCCYULeld CNOCOGHOCTH, YeM KpHTEPHH PA3BHTHIX FL1ACTHUECKNX
aepopmaunid (g, m = 0,004). Tlostomy npn  yCHJIeHHH KOHCTPYKUHH
I kpacca nenecoobpasHo HenoabL3oBaTh JONONHHTENIbHLIE KOHCTPYKTHBHRIE
MeponpuaTus, ofecneyuBaoiune  ob6wylw W MECTHYIO  YCTOHYHMBOCTH
IMEeMPHTOR MW BO3MOIKHOCTL OTHECeHWs KOHCTpykuwid Kk IV kaaccey
(nyTeM BBEACHHA JONOAHHTENbHBLIX CBA3GA, NOCTAHOBKH HONOJHHTEAbHbIX
pebep MECTKOCTH H T. 1.).
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4.10. CraTHyeCKHR PACYET KOHCTPYKUHIL, YCHJIHBAEMBIX NVTCM YBEIHYC-
HHS CcoucHUN 6e3 NoaHoH PAa3TPY3KH, HEODX0.1MMO BLITONHATDL:

Ha HATPYIKH, ACHCTBYIOULHE HE KOHCTPYKILHHM BO BPOMSL YCHIPHKA
(HAYaAbHOC HAIPYICHHUC),

HA  arpy3kH, KOTOpL® OyayT ACHCTROBATH HAa KOHCTPYKUHH (10Cae
HX YCHACHHA, C BLIGOPOM HEBLINOAHBLIX BAPHAHTOB HMX COMETAHNA.

4.11. YPOBEHL HAUANLHOrO . HATPYXKEHHA 3JCMEHTOB OrpaHHUHBHOTCH
C uenabio odecneyeruna HX Hecyeid CIIOcCOGHOCTH B Npouecce YCHJIenud
B 3aBHCHMOCTH OT HOPMbl RApPeACbHLIX IVacTHYecKHXx aAedopMauiy
B COOTBETCTBHH ¢ HMX KJjgaccom no n. 4.8, ITOT YypoOBeHb HAUAJIbHOTO
HArPYXCHURA XAPaKTePUIYETCA KOG PHUWCHTOM [,, NpeNcTaBASIOWUM COOOH
abCcoMOTHYIO BeEIHUHHY OTHOUICHHA HAWGOIbUICro HANPAMXCEHHA B yCHJIt-
BACMOM 3 J1EMEHTE B MOMCH! YCHJACHHA K €ro pacyeTHOMY CONPOTHBAGHIK)
(Bo = 106, man/Ruul). B oBuem cayuae cxatusi (PacTiXeHWA) ¢ U3rnHom
ZHAUCHHSA O, ONpereSAITC QOpMYyNoH

N Mu M -
Un — 2 :t : !] 1 ad x. (2:})
Aﬂn !x o ly an
rae No, Mo, M,, — tpoponbHas cuia it n3rp6aomne MoMenTol B Haubo-

Jee HATPYMEHHOM CEYEHHH 3NeMeHTa

[Tpy pacuere yeuaeHHA rHOKUX CKATO-HIOFHYTHIX HIAH BHCULECHTPENHO
CHAThIX CTEPXHEH MOMCHTH M, sbidicasnores no  2eopMipOBaAHHOH
CXeMEe € VUeTOM [IPOrHboB CTepKH4A

M(J - Nu (E + ru)s (26)

rie e == M;/N, — Haua IbHHlii 3IKCUEHTPHCHTET TNPOAOABHON Cuabl; M, —
PACHETHOE 3HAUCHHE MOMEHTA, BLIYHCAREMOC 10 HCAeQOPMHPOBAHHOR Cxeme;

fﬂ = N;,E’/(Nm — N)), (2T)

[, — sadanbiibii nporub 3J1eMenTa.

B cayvae M) =0 Heo6X0AMMO YUHTLIBATH MANLIC CAYYARHLIC 3IKC-
UCHTPHCHTETH  HPONHIBONLHOIO HANpdB/jeHUR, ONpeaeasemble GHOpMyaoH

e = M, wr”/Am (28)

rae Mo — CAYHAHHOC 3HAUEHHE HAYATHHOIO OTHOCHTENLHOFD 3KCILEHTPI-
CHTCTH, MAPHHHMacMOe B (pyHnuru rubkocTH A, NO rpadpHKy pHC. 19,
W, — MOMCHT COMPOTHRACHIA HEYCHACHHOTO CCHCHHA.

PacyeTHoe 3HaueHne f, MPHHUMASTCA HE MCHEE 3aMEPEHIIoT0 npu
HaTypHOM o0chaepoBanuu  KOHerpykuu#., [lpn  yCHAEHHMH MCKPHBACHHBLIX
UCHTPAJILHO CAHATLIX CTCPMICH HANPaBheHue e, ONPCeIensieTes HANPARTe-
HUCM MX HAua/ILHOTO Npornoda.

4.12. lpenensHili ypOBEHL HaU4ALHOrQ HATPYKCHHA 3JCMEHTOR AJS

4 3ak. 6TH) 40
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KOHCTPYKLIH, VCHIHBAEMBIX C HOMOULBIO CBAPKH, B 3aBHCHMOCTH QT Kaacca
KOHCTPYRUHE 11O 1 4.8 OFPAUHUKBACTCH, KAK NPaBIiv, YCJAOBHAMMH:

Bo << 0,2 a9 | knacca:
Bos 04 » 11 »
Bo << 08 » 1l o IV Khaceos.

EciAn vKA3aHHbIC YyCAQBNA He BLINOJIHSIOTCA, TO Heo6XxoaHMa Jaub0
[IpenBapuTCeAbiaA PA3IPY3Ka KOHCTPYKUHI, JHOO0 HCNOJAL30BAHHE CheuH-
dAbHBIX TCXHONOTHYECKHX MEDONPHATUH TNPH VCUACHHH, 00eCICUHBAIOUIKX
Orpanvyedne aedopmallith KOHCTPYKUMIA (B YAaCTHOCTH., CBAPOUHBIX).

NPUCOEJHHBEHHE 3JIEMEHTOB YCHJIEHHA

4.13. TIpH MCNOAB3OBAHKYE CBAPKH HCOOXOAHMO NPeAYCMaTPHBATL Mepid
10 YMCHbLILCHHK) W DPEryavpoBanyvio csapoudbly AecdopMauni. KarteTw
IUBOB ANH ITOFO CACAYET NPHHHMATL MHKHUMAJLHO AONYCTHMBIMK 1O PACYETY
(¢  yuerom rpebosuannit n. 2.8 CHull 11-23-81"). PexkomeHhayerca
TAKME HCIOAB3IOBAIHE OAHOCTOPOHHMX 1LBLB

4.14. [lIpy ycHICHHH CTATHUECKH HarpyXxeudblX KOHCTpYKunH I
1V ksaaccos, 3kcmiyaiupyeMmblx npH TeMneparype Bbhiwe mudyc 30 °C
B HCATPCCCHBHOA  Cpele, peKoMeHAYeTCAl HCNOJIh3OBaTb [pPEePbiBHCTHE
(iunonovuduie) webn  (puc. 16,a). UWlar wnoHOK caeayer NpPHHKMATH
MaKCHMAMLIO AONYCTHMLIM 10 pacyerv, HO He c¢Buiibue 80igu B PACTHHUYTLIX
W 40imn B CKATHIX WIEMEHTaX YCHICHHH. 31eCb (min — MUHHMaAbHbLINA
PAAHYC HHEPUHHA 3JAEMCHTA  YCHUNEHHS OTHOCHTEALHO ero  coOCTBCHION
HCHTPENbHON OCH,

Has woderpykunii 1 v 1l Knaccos HCNOAb30BAHHE MPEPLIBUCTHIX
IIBOB HEe AOMYCKaeTcH.
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Puc. 16. Npucoexunenne INECMERTOSR YCHACHNR
g NMPCPLIBHCTHME LIRaMil, 7 CRIOWHBME WBAMMY, ¢ - 13 60ITaX

4.15. Pacyer HenpepbiBHbIX YHAaCTKOB LWNOHOYHMLIX WRBCB OCYULECTBJS
eTCH Ha CABUraiollee ycuaue

7=, (29)

rae Q.. — HauboOAbLWIAA noncpevHas chaa B npejaestax 1Jklibl JTeMCHTOB
y CHITEHMS.

Il cxatoix crepXued Q== Q... e Qs — YCAUBHAH NHONEPEYHaH
CHJAA AJI YCHICHHOTO CTepKusi, onpegensiemast no n. 5.8 CHull 11-23-81%;

S, -~ CTAOTHYCCKHH MOMENT 31eMEHTa YCHNCHUA QTHOCHMTENBHO UEHTPaAbHOI
OCM YCUANEHHOrQ Ce4YeHHA, ao - war WwnoHok wsd {cM. puc. 106, a).
4.16. MHHIIVAALHBLIC AJAMHB! YYACTKOB UIMOHOYHLIX UIBOB ONpeaeasior

G BbIPAMCHHIO

+ 1 cowm, (30)

!w —_

ﬁd‘k!Rw?w?r
rac o, —- Kﬂ?(bd)l‘llllit‘ﬂ'f. XBPEKTEPHB)H{]HIHH pacupeieacnne y(‘HﬂHﬁ MEXAY

HIBAMH, NPHKPCILIAIOIWHMH 39eMeHT YCHJICHHA K OCHOBHOMY CTEPXHW H
paBHbld  Aoac obwero ycuaua T, oTHOCAWHMACH K paccMaTpHBACMOMY

o1



iuBy. 3aece u ganee 1noa P., Yo W Re. NOAPA3IYMEBUIOTCH 3HAUEHHN

Pr H B:. Yo M Yur, Rej 1 Ry, npHHumaembie no n. 11.2 CHull 11-23-817
AJA ABYX pacyeTHhiX cedvenuii. auHy yuacTka wWOOHOYHOrO uiBa CAEAVCT
IPIUHKMATL He MmeHee DO M.

KOHUEBKMC  yYaCTKH  1TOHOMHBIX  UIBOB  IIPHCOECLHHEHHA 3AE€MEHTOB
YCHIOHHA K OCHOBHOMY CTEPXHIO HWJH  Y3AOBLIM  (PACOHKAM  AOJKHb
obecneudBarh nepcaady  NpoaOIbHbIX  VCHJIHMH HA  INEeMCHTHl  YCHJCHUR
H BOBJCUHEHHC HX B COBMECTHYIO C OCHOBHBLIM CTepxkHeM pabory. Mx Tonumna
MOKET Ha3HauaTbeA OoabUICH, Y4EM TOAUMHA CRAZVIOIMINAX 1M1BOB. Miunn-
MAJBHBIC JAAHHbI KOHUCBBLIX YHACTKOB NOACUYNTHIBAIOTCH NO PoOpMYy.Ie

e (THN)
BT BokiR vy

rne N.= (N — N,) A, /A. A, — naouiaab NONCPEUYHOIO CEUEHHH INEeMCHTA
VCHJCHHS.

— | cwMm, (31)

[Tpu veunenun narubaemorx anementoB (VN = 0) caeaver npunumarts
N, = 0.04,R,..

4.17. MHuuMaasibiil KaTeT CRACIEHBIX WBROB (pHe. 16, 4), kpetisiiux
TEMENTL VCILICHIIA, ONpelessieTcsl BbiPaXKeHHUeM

2uQua S,
Bof R.y. W

Konnennsie vHacTKH HIBOB MOFYT H33HAYATLCS ¢ yBEAUUYEHHDIM KaTeTOM,
a U\ BPOYHOCTL {(pu pacuerroit aaune 8BBLR;) nposepseres no gopmyne

{1 '-Qm;nsr {1 Vr‘ ’
— -+ =< Rovaey.. 33
Bk, + 85p7 ki vy (93)

4.18. [Tpumcnenne 60aToB (puc. 16, 6) LAR npucoeaUHEHUNA 3JEMEH-
TOB YCHJCHUA PCKOMCHAVCTCH B CAYU3AX, KOTAA!

BOJITOBBLIE COCAHHCHHSA TEXHONOTAHECKW Oolviee ynoOHbL,

MATEpUAN YCUANBAEMOTrO SNEMPHTE HE JONYCKACT NPUMEHEHUA CBAPKH,

WMeNaTeNbHO u30eKaTh BOIHHKHOBCHHH AONOJHUTCALHBIX CBAPOUYNLIX
HATIPAKCHHH ¥ 1eDOPMALLHH.

[IpocKTIPORATL COCHAHHCHHA CACAVET € YUETOM MUHIIMANLHOFC 0OCNA0-
nennfa cededuit. C 3TOR unedblo AvameTp OGOATOB CaeAyeT MPHHHMATDL
MUHKUMAJbHBIM, d HX PA3VMCLLICHHE 342a3BaTh CO COHTHIM WHTUM 11O OTHOUICHHIO
K cywectsywowum Goatam Hav  3akjgenkaM. LUlar npomMexyTouHbIX
COCLHEHNI npuwHKWmaerca He Oonee 40i 8 cokarbix 11 80i B pacTalyThiX
2TEMCHTAN YCUNPHUH W onpeaenactca no dopmyJe

a e ['V“]"”” I_}}L (134 )
' Qu.. S
rae | Nl MHHHMAAbBHI Hecviar CllocoBHoOcTL 60aTa (MO CABHIY,

Cpe3y HAH CMATHIO , vipeleaseman no 0. 3.0 CHull 11-23-81%).
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[IpOYHOCTL  KOHUEBLIX YWYACTKOB COAHHCHMH 3JIEMEHTd  YCHJCH A
POBepACTCH 110 opmyvie

;vr TR Sr
T + '9'_1'_"‘ y g., ['Vﬂ]mnh (35)

A€ 11— KOAHYECTBO OOJTOB Ha KOHUEBOM VUACTKE CUETHHCHHA  (CM.
pHC. 16, 8). Gs — pacueTHLIk 1ar H0ATOB

PACHETHOE ONPEAEJEHHKE NPOIrM60OB 3JIEMEHTOB,
BOZHHKAKOUINUX NPH YCHIAEHUH H CBAPKE

4.19. JonoaunurtenbHiie NPorudb, BO3HUKIIOULIHE (Pl MPHCOCAHHEHUH
3TCMCHTOB  YCHIACHHR  (HX OPHKATHH K KPHBOJHHEHHLIM  YCHIHBACMbBIM
SACMEHTIM WIH NPHBAPKE), clenyeT VUHTHLIBATb B pacqHeTax H3rukbHaemMbix
INEMCHTOB KOHCTPVKIMMH Ha AeOPMATHBHOCTE A B pACYHCTAX CAOAKHLI
TCMUCHTOR HY YCTOHYHBOCTh.

4.20. Jledopvauuu Hpn HPNAKATHH IIEMEHTOB VCHJACHHHA K KPHBOJH-
HCHBIM  BHIIYKABIM H BOTHYTbIM MOBCPXHOCTAM YCHAHBAEMOTrO 31€MCHTY
NPHBOJAT K HX uarnby,

3uauenne nporuba nocae NPUCOCAMHEHHUN 3VIEMEHTOB YCHJICHHMA [10-
HycKaeTcs onpeaensite no gopmyac

o 2./,
-}- :_—....f',;.(] -— u”T,*«]— ‘51) (3{';}

rae [, -~ HauaIbHLIH  HPOrHG  VCHAHBACMOro  daementa,. B pacueran
CHATLIX CTCPAHCH HY VCTOHYHBOCT b 3HAUYCHHC [, IIPCACTICTCH O YRI3dHHAM
n. 4.1]1 o7 pacueTHLIN HAYAIBHLIX HAIPYIOK, B pacHeTaX Hd Acdopma-
THBHOCTh — OT HOPMUTHBHIIA HAYAALULIX HArPy30K; ~f, — CyMMd MOMEHTOB
HHCPLUHH  3A€MEHTOB  VCHICHHA, NPHCOCAHHACMBIX OJHOBPEMEHHD, OTHOCH-

TEALHO HX COOCTRCHHDIY HEHTPANLHBIX UCCH, NTEPHEHAHKYIAPILIX [MTOCKOCTH
.’Mlip

Ng - I'V.”

Haruba: u

I

KO3hDHUHEHT, VUHTBHIBAIOILIMA BJAHAHNE NMPOJLOIL-

HOH CHOB,

[lpin pacuere warnbacvbix ajaeMenHTos ay = 1.

[Ipit mManwptx 3naveninsix cOOGCTBCHHBIX MOMEHTOB HHEPLUItH 3JICMCHTOB
yenaenus (X, /1 < 0,1) .ponyetiiMo  He  yunThiBaTL  AchopMauuu  1IpH
YCHJICHHH H IlpHHHMBTbJ L, = fo.

[lpy npHCOeAUHEHHH ICMEHTOR YCHACHHT K IJIOCKHM MNOBCPXHOSTAM
YCITHRACMOT O IEMEHTI, HANPHMEP, NAPAMEALHLIM (LIOCKOCTH  H3rnho,
HpisaeTen [, = [,.

421, JlonoadntenbHii OCTATOUUBLIN HPOrRA, BOIHHKAKULNA BCIEACTBHC
HPHIBIPKH 24CMEHTOB YCHJACHUS, OHPCLE 1eTCA No hopmyae

V[: \1 r
_fu:f - uq'rﬂ ey ,_.ﬂff}i, {1;7)
8/ ;
(A @ CPCAHHI KOIDDHIHEHT NMPOPHIBHOCTH (HNOHOYHOrO tIBd € VUETOM
HPOTAKEHHOCTH KOHICBLIX €70 YYACTKOB (NpH CAACUIHGLIX WBax o = l);

V = 0,04k7 — napameTp NPOLONBHOIO YKOPOUEHHS AEMEHTA OT HaluKe-
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Puc. 17. 3aakcumocta () {(CnAoiuHedmM AMHHAMK O003IHAYEHN PEXOMERAYCMLIC IHANCHMS,
NYHKTHPHMH — AONYCKAEMBE)

HHS ONHHOYHOTD 1IBA; R — RATCT CBAJYVIOWNX (11BOB B CM; [l,==l;— pac-
HeTHAA AJHHA WIeMEeHTd B NAOCKOCTH u3rufa (A18 oAHONpoaeTHuX HAN0K
[, — nposer O6anKkH), Y, -— pACCTOSIHHC OT i-FO WBAa 10 UEHTPAJLHOH
OCH YCHAECHHOro COYCHNHSA, [MNPHHHMACMOC €O CBOHM  3HAKOM;, n =

In(l — &
(ln _‘3‘) KO3 HUHeHT, YyUNTHIBAIOILKHA HauaabHoe Hanpn-
.-“..i
}Kemm-,uecp()pmnpoaaHHm COCTOSIHHEe 3ACMEeHTa H CXeMY €ro YCHICHHS;

= 0o/ Rya — KOMPDIIHENT, XAPAKTCPHIYIOIUHE YPOBCHE HAMANBHBIX Ha-
anH{E‘HHH B 30He i{-T0 wiBa 8 HaWboJlee HarpyXKeHHOM CEYCHHH IIEMEHTA.

= | — u

i NPHHHMACETCA PaBHLIM: [IPH HIBAX, PACNOJOMXKEHHLIX B PUCTAHYTOH
30HE ceyenitsl, 4 = l.0; ApH 1WBax, pACHONOKEHHLIX B CXKATOH 30HE,
B pacyeTax Ha yCTOHYNBOCTbL 4 == 0,9, B pacuerax Ha AePOPMATHBHOCTD —

== (J,7: npH,_CXeMax YCHACHHA, CBA3ZAHHLIX C HAAQKEHUEM NBYCTOPOHHUX



HIBOB, PacrnoJOMEHNbIX B PACTAHYTOR H CXKATOMl 30HAX CEUCHHHA, AONYCKa-
GTCA A BCEX WIROB npuHUIMaTL #4 = |. Jasucumocts (L) nokazai
Ha pne, 17:

G ONpeaensawTca no dopmyae (25) np xapaxkrepHeTHkax OpyTro.
NOJOKHTEAbHBIMH  CUHTAIOTCA  HANps.KeHHs okarua,  [das  cKaTwX
wiementos M, nojcuutwisatorest no  gopmyae {(26) opit n0ICTAUORKE
B He¢ |, BMECTO [,.

PACHET VCHUIEHHDBIX 3NEMEHTOB HA IPOYHOCTDL

4.22. llponsepky NpoyHOCTH WIEMEHTOB B 3IABHCHMOCTH OT HX KJa8CCd
no . 4.8 oCVILLeCTRARIOT:

ang saemenToB [, 11 w lII KaaccoB — no KpHTCOPHIO Kpaerail TeKy-
yecti. B cyuae ycuaenus n1ox Harpy3koH yralzauaslii KpHTepitiH ABAKETCH
YHCTO YCAOBHLIM, HOO HauaJbHbie H CcBapoyHbie gedopmallvp HeHibekHO
O0YCNAOBAUBAIOT YNPYrom1acTHYCCKYID palbOoTy YCHICHHBLIX 3JeMcHToB. @ak-
THYECKH PACCMATPHUBACMBLIH KPHTEPHH O6CCHEuMBaCT OIPaHHUCHIE YPOBHY
naacTHYecKuX Aedopmanuii Hopmo#l, ykaszanuofi 8 n. 4.8;

and 3eMCHTOB 1V Kaacca — nmo KPHTePHIO PA3IBHTHIX MJ1ACTHYCCKHNX
aedopmanuit. OueHKa NPOYHOCTH OCYLLECTBJAHETCH HCXO/I M3 OUEHKM He-
CVILEH CNOocOoOHOCTH  YCHWJIEHHBIX CCUEHHH RO KPHUTEPHIO nAaCTHCCKOro
WaPHHPA, HO € BBEICHHEM CHeuHa bHbix NOHMAIIAN Ko3PPHUHEHTOB
Vv H Yy, FAPAHTHPYIOILHX OFPAHHYCHIC YDOBHA MAACTHUCCKIHX ACdhopmdaunii
HOPMOR €y 1im == 0,004; v, # ¥, DPHHUMAKTCA B 3aBHCHMOCTH OT CXEML
YCHICHHA, COOTHOIUCHHA NMPOYHOCTHLIX XAPAKTEPHCTHK MATCPHANAOB, YPOEHHA
H YCJAOBHH HATPYMEHHH YCHAHBAEMOTrO 3J4EMEHTA.

4.23. llposepka npouHOCTH JCMCUTOB 1O KPUTCPUIO Kpaesoil TeRy
4eCTH BLINGAHACTCHA MO opMynam:

LCHTPAJIBHO-PACTAHYTLIC HAWH CHKATHIE CHMMETDHUHO YCHIAEHHLIE 3Je-
MEHT bl

-’V/-r"ln *--<; RMHVEYN- (38)

rae Yy — KO3QOHUHEHT, YUHTHIBAWIUHT YPOBEHL H 3HAK HaUaNbHOH OCeBOH
CHAbI, ANA PACTAHYTBIX H CAKATLIX INEeMEHTOB, YCHJAEHHLIX 0€3 HCNOIb-
308BaHHA  CBaprH Yy =099 ans  oXaThiXx ISNEMEHTOBR, YCUACHHLIX
C MOMOWbIO CBapkKH,— v, = 0,95 — 0.2Hp,;

HIrgbaemMbsie INEMeHT!

MW, < Rya VeV ue (39)
CXKATO- I PACTAHYTO-H30THYTILE 3NEMEHTHI
N M, M,

e -

-+ I 3=
Al‘l Ixn / Iﬂﬂ

X< Ryo Ve V. (40)

B dopmyaax (39) u (40) ana saemenTOoB | KNtacCa NpHHUMACTCH
vy = 0,95 and snemenron 11 w 111 kraccor — yy = 1. Tlpu N/(A.R,.) 2= 0,6
IHAUCHHS Yy MPHHHMAKOTCH DaABHLIVH Yy.
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[IposepKa NPOYHOCTH UHEHTPAJBHO-PACTAHYTHIX HAH CXAThlX HECHM-
METPUUYHO YCHICHHBIX 3JEeMEHTOB OCYULeCTBAAETCA no ¢gopmysac (40), npwu
3TOM  H3rHO4GIoLLIHEe MOMEHTH  [OLACHHTBLIBAKOTCH OTHOCHTEABHO OCeH X
H I YCHACHHOTO CEeYPHHA.

4.24. llporepka [NPOUHOCTH  3ACMEHTOB [0  KPHTEPHID PA3BHTHIX
NAACTHYECKHX ACHOPMAUHHA BbINOIHACTCA N0 PopMyaam:

UCHTPATbHO-PACTAHYTHIC HAH CKAThIE CHMMETPHYHO YCHJACHHDIE 3Je-

MOCHTI
N < [N] vy, (41)

H3rHbacmble NCMEeHTH
M < [M] ey, (42)

PAe Cy - - NTOHPEBOUHBH KOIPPHUHEHT, YUHTHIBAIOULHA BAHSHHE TONEePeUHbIX
CILT H ONPCACIACMbIH (1181 JIBYTABPOBLIX CCYEHHH NO gopmyae
I npy T << 0,4R..
l - (T/Ruu)*

CHATO: 1 DACTHHVTO-HIOUHYTHIC 3JCMCHTDI

N oy M. M, |
] Y 43
([V] Vf) + [“wf] ?l + [Mu] vl ( )

rie N7 npHHuMmaetrcss - no Taba. 66 CHull ]1-23-81* B 3asBuclimocTH
OT (OPMbl YCH/ICHHOIO CEYEHHUA.

[N] onpeascisercss no ¢opmvae
[-‘V] — (Atﬂl + ‘IA rn) Ryu T'“. (44)

rne o= Ryj/Ruo, vy = 0,95 — 0aA8 pacTAHYTHIX INE€MCHTOB HAH CHATbIX
3/ 1CMEHTOB, YCHNEHHBLIX 6e3 HCHob3uBaiud crapkM; v, = 0,95 — 0.1 (& 4
+ B — 1) — AAS CXKATHIX /IEMEHTOB, YUHACHHLIX ¢ HOMOULBKY CBAPKH,

[M] onpegensietcst no gopmyae
[M] = [A'H‘y"* + Aoptyop + 6 {(Anyire + Arptfep)] Ry us (4D)

l (1]
riuie A, = 5 [Aon — w (A — Arp)] — MA0WMEAD HETTO CKUTOH 30HBE Ceye-

HHA  YCHAHMBACMOro 3deMenTa; A,p, — TO Ke, pacTaHyroil 30HbLl A
Aep -— IAOILEJAH  HCTTO II1EMEHTOB  YCWICHHS, PACNONOKEHHBLIX COOTBET-
CTBEHHO CO CTOPOHBLI CHATOH H PACTAHYTOW 30H CceucHua (pue. 18, a).
JIA"  HeCHMMOTPHUYHBIN  OJHOCTOPOHHHX CX8M VCHJICHHH (Hanpumep, no
CXOMC PHC. 3, #) CO CTOPOHKW CHMITLIX HAU PACTHHYTILIX BOJOKOH NPHHH-
MUACTCA COOTBOTCTBeHHO A, = 0.nmnm A, = g, HYop, Yrii UYep — 86CO-
JIOTHDOIE BCJAHUYMHBL DUACCTOHHHIL OT ICHTPOB TSHRCCTH CXathix 1 pacra-
HYTHIX T0IAACH A0 NCHTPAJLHOR OCH VCHIHBACMOI O CRNCHHA (puc, 18, 0).

Kospdprunenr v, 8 dpopmyne (45) caeayer npHHHMATh:

NPH CHMMETPUUHOM JABYCTOPOHHEM YCHJIEHWH JICMEHTOB CHMMETpPHY-
HOO cevyeHus yy = 0,95;

APH  HECHMMOTPHUHOM JBYCTOPOHHEM HJH OJHOCTOPOHHEM YCHJACHHH
IIEMEHTOB CO CTOPOILI PACTAHYTHIX BOAOKOH v, = 0,95 — 0,28, (u — 1);
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1

Yo
Hyn

Puc. 18. K onpeaeheHHID MOMEHTR BHYTPEHHHX CHA B YCHACHHOM CENCHHH NPW PAIBHTHN
WAPHHPA NNACTHYHOCTH
J (\NEMa YCHICHHA, 6 — PaCnoamn e CadT by (JaWTpRvOBaBO] 1 PACTHEHYTHX J0I
B CQUEHIH, #  IHOP NANPANKCHHY

HPH OTHOCTOPOHHEM YCHACHHH 31EMCIUTOB CO CTOPOHL CKATLIX BOJSOKOIN
Y == 095 — 0,1 (¢ + B, — 1)

Henoassosauue dopmynsl (43) aonyerumo wpn T < 0,0R,, B TPOTHRHOM
CAYHAC TMPOBCPKA MPOHHOCTI 1PN CXKATHH — PACTARECHHH ¢ H3THDOOM
BIANOJAHAETCA NO dopMmyae (40},

4.25. TlpoBepky nNpPO4HOCTH U3rHGaeMblX #H CXKATO- HiH PACTAHYTO-
H3OTHYTBLIX INEMEHTOB (10 KaCHICNbHBIM, MECTHLIM H NPHBEICHIbLIM HAlpPA-
MCHHAM  (IPOH3BOAAT OOLIMHBIM  CROCOOOM RO YKA3aHWAM  pasa.  d
CHufl 1[-23-81% ¢ yueTroM H3MEHHBUIHXCH TCOMECTPHUECKHN XAPAKTC-
PHCTHK CCUEHHSI.

PACYHET YCHJIIElirbliX 3JIEMEHTOB HA YCTOUYHBOCTD

4.26. Pacuct Ha YCTOHUYABOCTH CXKaTHX JNEMEHTOB CNAOWHOTO Ce-
YEeHWUS B NNOCKOCTH ACHCTBUSI MOMEHTOB HLIIOAHRETCH Mo QopMyae

N/yA < R Y., (16)

rae e Koaqduuuenr, onpeaeasemuii no Tvaba, 74 CHull 11-23-81*
B A4BHCHMOCTH Of YCAOBHOH TI'HOKOCTH YCHACHHOIO 2iICMEeHTa A K uplise-
ACHHOPO  OTHOCHTENLHOIO  3KCUCUTPHCHTETA My = My, A ~+ niontaib
VCHACHHOTO  codeHus; 1 Koapgpuuuent BausiHia  GopMbl  COHeHHA N0
1a60. 7.3 CHull 11-23-81%.

m; = c{A/W,). (47)

/1€ ¢f — IKBHBAJNECHTHLIH IKCUGHTPHUCHTET, YUHTHLIBAIOULHH OCODEHHOCTH Pd-
6OTHI YCHJACHHOFO CTEpXXHA K onpexeasiemblit no n. 4.27; W, somenr

COfIPOTHBACHHA A48  HauboJdce CAKaToro BOJUKHA, K,  oCpejanentov
3IFAUEHHC  DACUCTHOTO  COMPOTHBAEHINS, NpuHEMacMoe 0o 1. .28
V. - KowhPuunedt yeaosmh paboru, npuidvaemsiit tie O6onee 0.9 (oM.
i 1.9},
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Puc., 18. K onpeacacuwo 3IKCUCHTPHCHTETA NPOACABHOR CHAM NpP¥ NOAOMHTEARHOM (3)
N OTPHUATENbLHOM () 3HAUCHHRAX

YeToHyuBOCTh WEHTPAJIBHO-CKATLHIX CHMMUTPHUIO YCHACHHLIX 3JIEMEH-
TOB [MIPOBCPACTCS B ILIOCKOCTH  HX  HanGoabluen rubkocth (A = Ay).
Ecan  orHowennne rubKOCTER nocae  VCHIEHHR  H3MceHHWaoch (A, = A,),
HO Aa << Aoy, TO MPOBEPKA VCTORYHBOCTH nO dopMyae (40) suinoansercs
OTHOCHTEALHO O0CHX IMABHLIX OCEH CEeUCHHA.

4.27. PacCucTHOC 3HAUCHHe IKBHBAJNECHTHOrO 9KCUREHTPpUCHTETd onpenensa-
CTCH NO popumy.ie

o =¢+ [, + kufe. (48)

rae f, # . — noacuuTeiBaloTCA NO yKazawusam nn. 4.20 v 4.21.

Ecau cBapounni nporu6 [, SABASCTCA pasrpyxawwmim @QakTopom
(3HaK [. HE COBNAZACT CO 3HAKOM CyMMbi ¢ - [.) H TNPHBOAHT
K YMCHbILEHHIO Z6CONOTHOH BCJAHYHHLL 3KBHBANCHTHOrO IKCUCHTPHUCHTETA,
TO 3HaueHue k. npirivaetcs pasuniM (05 B NpoTHBHOM Ciayuae R, = |.

B d¢opuyae (48) e — 3KCUCHTPHCHTET 0POIOALHOH CHABL OTHOCH-
TEAbHO HCHTPAJILHOH OCH YCIJIEHHOro CeueHis nocde ycHhenus. B Tex
CAyHanX, Korld 3KCUCHTPHCHTET NPOLOAbHOH CHJbI OCTAETCA HEH3IMEHHDLIM,
Cro 3HAYCHHC ONpeleTAECTCH BbipAXKeHHem ¢ = ¢, — ¢4, FAe ¢, — Cmelle-
HHEe UEHTPd THAKECTH CEeYelHna NPH YCHACHHH, NPHHHMAEEMOE CO CBOMM
adakom (puc. 19, a u 0).

B oGiem cavuae ckKatus ¢ H3rHboM, a TakiKe 8 CAyUae MPHAOKEHUS
AONOAHNTEAbHBIX  APUAGILHELIX  HIH  [ONEPeUNbLIN CHA  TI0Cje  YCHWICHAA,
BeaMuHila e onpeacasiercsa Buipaxceniem e = M/N, rpe M — pacuerHuii
MOMEHT OTHOCHTENBHO HECHTPAILHOI OCH YCHICHHOTO CEeUCHHSA,

[TpH  HCCHMMETDHUHOM  YCHACHHMH  UCHTPANBLHO-CXKAaTOro  (nepBond-
HAJbHO) 3I1CMEHTA B KAuUeCTBE £, YUHTLIBACTCHA CAYUAHHBIH IKCUEHTPH-
CHTET B COOTBOTCTBHMH ¢ ykaszaHusamu 1. 4.11 nacropuiero [locoGuna, npn
JTOM  JHAK CJAVHARHOTO SKCUCHTPHCHTETE NPHUHMAETSH  TAKHMM, 4TOOb
yYeCcTL Hanbosec HebNaronpHATHHIR Caydan.

4.28. B cayuae HCRONL3IOBAHHS  MEMCHTOB  VYCHACHHA H3  CTaJjH,
PACHCTHOC CONPOUTHBACHNIE KOTOPOH Ry, ONII3KO K DACHCTHOMY CONPOTHBAC-
HHIO CTaAH VCHIHBAEMOTO MeMCHTA R, (I <5 o << 1,10) snavenue Ry

AONYCKAeTCA MPUHUMATHL PaBHBLIM Ry,
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[Ipu a > 1,10 ycpeaHcHHOe pacueTHOE CONPOTHBAEHHe OHCTAJBHOIO
AIeMEHTA onpegeanercsl no popmyae

Rf= Ry ¥ ka k. (49)

rne Ry = u -'1" (@ — 1), R, —=a — —-—(u — 1}, lo, [ — mMometiTul

HHEPUHH ANA TOH OCH, OTHOCHTC/IBHO KOTOPOH BLIMOJHAETCA MMPOBEPKa
YCTOHYHBOCTH.

4.29. [lposepKa YyCTORUHBOCTY CHKAThIX 30eMEHTOB CIACIHONO ceve-
HUA H3 MNJOCKOCTH ACHCTBHA MOMEHTOB BHNOAHAECTCR B COOTBETCTBHH
¢ n. 5.30 CHull 11-23-81*, npuuem npH H3rHbe¢ 3M€MCHTE 8 NAOCKOCTH
ero Hauboabuici KecetkoctH ([ > 1,) OTHOCHTCAbLHLIA 3IKCUEHTPHCHTET M

onpeneaserca no ¢opmyre (47). [lpn noacuere ¢; nporubm f, u f[u
YUHTLIBAIOTCA TOJABKO B TOM CJAY4ac, €CJH OHH YBEJHYHBAT pPaACUETHOE

3HAUCHHE IKBUBAJNCHTHOIO IKCUCHTPHCHTETA,

4.30. IlpoBepka yCTOHUHBOCTH CIVIOWHOCTEHYATHIX CTEPKHEH, CKATHIX
C JABYXOCHbIM 3KCUEHTPHCHTETOM, OCYUIECTBARACTCH no n. 5.34
CHuall [I1-23-81% npu  3tom 3HAYCHHH m, 1§ M, NOACUHTLIBAIOTCH
no dopmyne (47), a nporubsl [, H f. yUHTHIBAIOTCH TOABKO B TOM CJay4ae,
€CJH OHH YBENHYHBAIOT pPAacUeTHLIE 3HAUYCHHA OTHOCHTEABHBIN IKCUCHTPH-
CHTETOB.

4.31. Ilpu BbICOKOM ypoOBHe¢ HauyaibHOoro Harpyxenua (B, = 0.6)
YCTOHUHBOCTL CAATHIX 3IJICMEHTOB B HPONECCe HYX VCHACHHA ¢ MOMOLLbLIO
CBAPKH JoMKHa Owbirt nposepeHa no ¢opmyae (46), NV npuuumaercs
pasHbiM N, 3IKBHBaACHT (LT 3nCUCATPHCHTET ollpeaecafercs 1o ¢Gop-
myae (48) npn k., = 2. BpemcHHBIH cBapouHnld nporub [, sbiyncafeTcs
no ¢opmyae {(37) # TNPHHHMASTCH C TeM 3HAKOM, KOTODPLIil yBEJHUMHT
pacqeTHoe 3HauyeHue e,.

4,32, Pacuer 1a YyCTOHYHBOCTL YCHAEHHBIX BHELEHTPEHHO CMRaThiX
H CXATO-HIOrHYTHIX CTEPKHEH C pClIeTKAMH, PACNOJIONKEHHBIMH B NIOC-
KOCTAX, NapasneibHbiX NAOCKOCTH H3rnba, coBnajaiomer € nAoOCKOCThIO
CHMMETPHH, CACAYET BHINOAHSTL no hopmyie

N/qjt'tpﬂt'TA {*" R;r .‘,I-'I (50)

ra¢ o, Qacr — KOIPQHUHEHTH CHHACHHA HecviicH cnocobHOCTH Beero
CEUEHHSA M OTAENLHONR BETBH, NpHHHMaemsie no n. 4.33 v 4.34; A — no-
iHanh NONEPeYtHoro CeYCHUR VCHIeHHbIX BeTRe#,

4.33. KosdpuumeHnt 4, c1enyer mpuaumats 1o taba. 75 CHnll 11-23-81*
B 34BHCHMOCTH OT YCJOBHOH npHBeNeHHOH THOKWOCTH Ay H OTHOCHTE.b-
HOrO 3KCUGHTPHCHTETA t, onpeaeasieMnlXx No popMyiam:

- VTR ER "

m = e{A/l,)a.. (92}

rae A, — rufGKOCTbh YCHACHHOTO CTCPXKHA OTHOCMTCALHO OCH, nepaedHau-
KYARPHOH NJOCKOCTH H3rHb6a, «a) — KO3QGHUKCHT, onpeacasieMmblii o

oY



tabn. 7 CHull 11-23-81*;, A, — nnoudab VCWIEHHOTO CEUYEHHA PACKOCOB
(ITPH KPECTOBOR CXeme PelieTKH — ABVX PACKOCTOB), JTCKUiNX B 1L10CKOCTI
H3THO4; dr -- PACCTOHHHC OT OCH  YCILICHHOIO  CRUCHHHA, HCPIHCHAHKY-
AAPHOR HAQCKOCTH 1srndu, 10 o¢H Hanbovice CARATOH BCTBIG €7 — PACHCT-
HEIH  SKCUEHTPHCHTCT NPOAOILHOW CcHawl ¢, = M/N + &k fo. [ — ocra-
TOYHLIH CBAPOYHLIH HPOruG CKBO3HOTO CTCPKHA, R. -— lPHIIMYeMbii 110
. 4.27: M — n3rnbaoiIMi  MOMCHT € YYeTOM CMelleHHst UCHTpa TA-
AKECTH YCHJACHHOPO CeueHn.

4.34. Ko3pPHUHEHT @uer CJICAYCT ONPeAeNsiTh no Tabn. 74
CHull 11-23-81" B8 33BHCHMOCTH OT VCJ0BHOR THOKOCTH  YCHAEHHOTO
CCUCHHSA BCTBH Ayey MW NPHBEAEHHOTV OTHOCHIEILHONO IKCUCHTPHCHTETA

BET

Mai, BOIUHCTACMBIX NO PoOpMVIaM:

’-m P — llh 1 /';IH'I ‘[RIT/E; (53)
B A Bl M net
Myt == Nl == 1 7 ( Vo + [« m-r) (04)

rae l.., — PACCTOSIHHE MEXAY V3JAMH PCWETKH; §,, — PAAMYC HHCPILHH
CCHEHHA YOHICHHOR ROTBU OTUOCHTEABHO OCH, NEPNEHAKRKYASPHON NJIOCKOCTH
H3ruda.

4.35. BeTsn CKBO3HbIX CTep)KHen caepyeT AONOCAHUTENBHO [IPOBEPUTDL
Ha YCTOMUMBOCTb Ka3K BHEUSHTPPHHO CXATHIC CTEPXHM CNAOWHOrQ
CEYEHHHA ¢ VYYETOM Ha4YanbHbix #u CBapouibiXx aedopmaunn  [lpogonbube
CHJIBI B BETBAX BHOIUEHTPLHHO CHATOIU CTePAKHR ONPCACASIOTCA MO yKa
saunas 1. 9.33 CHull 11-23-8]

4.36. Pacuer H3 YyCTOHUMBOCTH  YCIIEHHbIN 04J0K ABYTABPOBOro
ceveHHsa, H3rHbaeMulx B TMJAOCKOCTH CTCHKH, BbiNOaHAETCA no . H.15

CHull 11-23-81* ¢ yuerom ykasauud n. 4.6. NVcroiuusoerb O6anku He
TpedyeICH NpouBepsThb NPH Boinoaderuy Tpebosanuit 1 5.16 CHull 11-23-81

OWLLEHKA AE®OPMATUBHOCTH YCHJIEHHBIX 3NEMEHTOB

4.37. Tlepemeitennst (Nporubiul, OTKAOHEHHA OT BepTHKAJHN) YCHACHHBLIX
FNCMEHTOR KOHNCTPYKILH caeayer onpeaenath B oOuiem cayuae o op-
MV.I0

f=1Ff,+ [0+ M. (55)

FAC [, — HANa3ALHOe JICPeMelleHHC, Onpe ARNABMoR N0 [3HHbLIM 0DCHe-
AOBauNy  Jaubo  PACuUeLTOM AAM  HArpy3oK. OLenWcTBOBaBILIMAX B  MOMEHT
YCHJACHHA, N0 XAPAKTCPHCTHKaM OpyTTO ycuausaemoro anementa. f,

AONOVTHATEILUOC TICPEMCIHCHHE (NPOrHG) NPH YyCWIPHKNA 3NEeMEeHTa C ucnonk
JOBAHNCM CRAPKI, oipeneasemoc no . 4210 \f - npupawexue nepeme
HleHus DT HOPMATHBHLIX Harpys3oK, NPpuiOXKeHHLIX NOCJE ycnhenusn, onpa
nenseMoe pacyeToM Mo X3PaKTEPUCTUKaM OpyTTO YCIWICHHOIG 3nemMedTa.

4.38. [oNONHATENbHBIE NEPEMELLEHUS OT CB3PKHW AOMYCKAQTCA HE YYU-

ThiB3Th:
np¥ ypoBHE HauanbHOro Harpyxeuusa P, < 0.3,
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NPH HECHMMETPHUHOM OLHOCTUDOHHCM YCWUICHHI 3AeMeHTAB CO CTo-
NOIHL PACTAHYTBIX BOJOKOK;

NMPH YCUAPHWUMK HEPaAIPE3IHbLIX MHOrONPOMETHLIX 3NeMeHTOR (Hanpumep,
HepazpesHhlXx O6anok) ANO60 INEMEHTOB PaMHhX KOHCTPYKUME, MMelolux
KEeCTKHE Y3Nhl CONPANKEHNWA C NPAMBIKIIOWKMKU INEMEHTaMA,

4.39. B cayuae ycuneHua udrubaemnix asnemeHtToB (6aJ0K) H3 dacTy
KX AJMHHbL 3HAUCHHA [ MOryT OuITL YCTOUHeHB Mo (Qopmyae

v

fo = a 52021 — LY Eng, (56)

rac /-~ opoaer  OGagku, [ - AAMHE  3AGMCHTA  yCUAEHUA, npouue
o6o3nauenns — no . 4.21.

4.40. lMepemeulerist | VCHJCHHBIN KOHCTPYKUHH HE JOJMKHBI NPCHAT-
CTBOBATbH HOPMAALHOH  »KCINYATAUHH, d M(PHPAILEHHA OepemMelleHH
Af — npeBbliiath 3HaueHdi, penomendyemox nn. 13.1—13.4 CHall 11-23-81%.

OCOBEHHOCTH CTATHUYECKOIO PACYHETA KOHCTPYKUHH
IPH YCUIAEHHH UX IJEMEHTOB C NOMOUbLIO CBAPKH

4.41. [lpn ycuaeHsn 3I¢MEATOB  CTATHYCCKH  HCOMPCAGTUMBIX  KOH-
CTPYKUHIE HCOBXOMIHMO YUHTHIBATH BO3MOKHOCTH HeDAATONPHATHOrO nepe-
pacipelesieHHs YOI B CHCTeMe B MIpouUecce CBAPKM.

[IpHB4PKA 2J€MEHTOB VCILTCHHA N0 HArPVIKOKH BbI3LIBAET NIDHPALLC-
Hie

NpO0ALNON AchopvanHi

A= 0.0447/A X4, (57)
M HpHBHBHhI
e = 0,04k1/1 Xn,y,, (58)

FAe 1, W Y, — NapaMeTpbl, onpesclsemble N0 ykaszavuam 1. 4.21.

4.42. Jlas yuera BAHAHHA NPUPALLCHHEH Ng H Yo H2 HANPHXKCHHO-
AePOPMHPOBANHOE COCTOHUNE CTATUHECKH HCOMPCACTHMONR CHCTEMLL HEoO-
AOAHMO 3HdTb MNOCACAOBATEILHOCTL BbiNOAHeCHHA pPaboT no npueapke
3ICMUHTOB VYCHIHHA MKW NPOBEPUTL HECKOMILKO BAPHAHTOB TAKOH poce-
AUBATEABHOCTH, IPHHAMAR QAR NPOREPKUA Hecyw el CrnocoBbHOCTH HauxVALLIHH
H3 NOJYUHEHHBIX PE3YyALTATOB.

4.43. llpn yposue HauaabHOro unarpvwediss [, << 0.3 crarnyecki
PACHCT KROHCTPYRUUE AOOVCKACTCH BLHIOAHATL 003 vyeTa nepepacnpere-
JEHHH YCHIHHK B HPONECCe CBAPKH.



5. QCOBEHHOCTHU NPOEKTHPOBAHHA U PACHETA
OTAEJIbHBIX BUOOB YCHJIEHHS

YCHJEHHUE bANOK JAMEJIAMH

Flpit HeOOGXOANMOCTH yBEAHUCHHST MECTHUH NPOYNOCTH H yCToit-

YUBOCTH CTeHKH PCKOMCHAYCTCH BHHIOIHATEL YCHJACHHE ¢ NOMOUWLBLIO AaMenci

no puc. 6,2, B TOM YHCAe 048 MNOBLIWEHHA AONOJHHTENbHO YCTa-
JOCTHOH NPOYHOCTH - No puc. 6, e.

Buicora ceuenns aameneht hy, no puc. 6, ¢ HA3HAYLETCH B MNPCACIAX
('/4.—"/5) he, a TOMHE aamenefl {, — H3 YCTUBHS MNPOYHOCTH BepPXHEH
30HL CTCHKH OT MeCTHOH uarpy3kud. aa aamesedt no pHc. 6, ¢ BbLICOTA
h, nphHumaerca 8 npeaenax ((/,—'/,0)d, rae a — PACCTOHHHE MEXKAY
DEOPAMHE  XKECTKOCTH, MUHHHUMANbHAY TOMIIHHAE JdMCICH  HA3HIYAETCH
B COOTBeTCTBHM ¢ VyKasauuamu n. 7.24 CHull 11-23-81* kak paan
HeOKAHMACHHOrQ cseca.

5.2. MecTHble HANPAKCHHA B CTCHKE, YCHACHHOH JAMEIAMH TO CXeMme
pic. 6, 2, 0T AaBACHHA KOJMeca KpaHa onpeneisorcst no ¢gopmyae

vif -
Olpe. g = : 09
v = e 1 20) o)
rae vyt — KOIQPHUHCHT HepdBHOMEPHOCTH JaBaciiii KOJeC Kpdud. MpH-
HuMaeMulit o vkazauuam CHull 2.01.07—85; ;= 3,25 ]/1.,/(14,—|—21.) —
YCAOBHAS  JIHHA  pacnpeacaeHis  gaBiaeldst kodecd;, [fe, [, — TOAUHHAE

CTeHKH M aamead:, [ — MOMEHT HHePUHH Pe1bCad W BepXHero nosca.

Hanpsxkeuna OT MECTHOTO - KpyTsillero MoMeHTa M; no BepxHed
KPOMKC 1aMedH onpelensiorcs nu/w {m yJae
{

+21)
p"«p i*:.ﬂ

|
rae 3., = (1 4+ 2{,/1.) - KO3pPUHUNERT YCHIAeHHR; §, == | — (l < ) X
-,

Ly bt} | hi (e + 21,)°
15(1 —'Tz—‘l)], I;J_':[f"i" ;;tf + 2 (t ;I- 'L)'- —  CyMMmMd

COOCTBCHHMBLIX MOMECHTQB HHCPLHH KPYMCHHA L8 PenhbCd, BEPXHEIu T0sCa
H YCHJICHHOH 4acTH CTEHKN.

Ofy = (60)

HanpsaKeHHa B CTeHKE 1104 HIDKHECHR KPOMKOH JaMeicH onpepes-
I0Tca 110 dopmyie

”ﬂ:r.y*—'—— VI — W, (GI)
rae @ = 2h,t,/A; — OTHOCHTEIbHEH NADWIL yeuacnns; A, — cymmapuasn
HI0ILab TaBpA, BHJIIOLIGIUHLE‘I‘O BEPXHHI NHOSIC, JAdMETH H YacTbh CTCHKH
BLICOTOR My, lje = 3,20 fl i/te — younsuas amna: o1 cymma mMomen-
TOB HHEPIHHK pedibCd H TdBpd.

5.3. IlpoBepka 1poOUHOCTH CTEHKH, YCHICHHOH JlaMelsiMH [0 CcXeMme
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Tabauvwuua 10

- - ———l - Gl — —— R — 1 -
" 255 | 2.5 | 84 1,71 1,61 1,53
- + ' N— . T——-—_- —| —-—T—_— - ——
N,-10 2] 03 | 05 0,8 | 12 | 14
- - - - —— —
Q. b
- 3 —e
N, . 10 5

puc. 0,¢, Ha@ COBMCCTHO® AEGHCTBHEC KPVTAUIETO MOMEHTa H  J4BJEHHSH
KONeca KpaHd ApOoH3IBOAHTCH no gopmyae

Oloe y + Oy K Y Ryo /Y. (62)

CreHka ycHaeHHoH 0aNKH NPOBCPRCTCH Hd MECTHYIO YCTOHYHBOCTL MO
vkaszauuam CHnull [1-23-81%, no ¢ vueToM 3KBHBAACHTHON BbICOTH

R, s = Ll (hw - h:t)- (63)

[Mpu atom ko3pdpuument ycaosuid pabor y. = 0.9.

54. Ilpy  ycniaeHHn noakpanosuix  6Gaaok No  cxeMmce pHC. 6, e
HeOOX0INMO OUCHHTL pecypc Va NO BLIIOCANBOCTH OJHOCTOPOHHEro CBap-
HOIro uIBa, NPHKPEnIanILero Jameb K pedpy KeCcTKocTH.

Pacuetublit pecypc N, onpegeasierca no ta6a. 10 B 23aBHCUMOCTH
OT KO3Q@PHUHCHTY «,

@1 = T max/?mRz-n. (64)

rae Rea= 33 MIlla (338 «xr/cm’) — pacueTHOE CONPOTHBJECHHE VCTa-
JOCTH JAHHOMO COCAUHCHINA, Yun = I|:

Taman = ¥ Ty -+ T‘f (ba)
rae KOMOOHCHT LI HHIIPH)KBHHI“l onpeaAeaAsioTcd CANelYIOUIHMH 3aBHCHMOCTAMH !
Mfdf
Ty == 2.6 ﬁ lﬁu; (66)
];!’
M:d h — ¢ ’ .
T,f — 2.' - (I r;} J r}f- (b?)
!

B dopuyvaax (66), (67) upuuumucicu: M, — MeCTHLIN wDYTRULHI
MOMUCHT, OIIPC WeAsieMbtd 1o gopmyae

M: — Fl:’ + 0'7501 (hr — C)‘ (68]

rae & — QAKTHYECKHH  IKCUCHTPUCHTET  (LIPDHHHMAJCTCA 110 MaTepHagaM

o6caen0oBaHHUA, HO He Menee 1D MM); ¢ — paccTOfHWe A0 WEeHTPa Kpy-
YEHHH YCHJEHHOr0o BEPXHCIO 1OSACA

 — h-:hilt,;/‘q'iy, (69)
, by
|12

rne ,y = -l‘ Qh_r; t_q dﬂ-



u, | .2 1.5 | 2
e — — o -
[, 1,00 | 28 | .56
ﬁ__— —— - — e —
H, 1] .43 |.6a
Ta6anuna 12
u/2r 0.2 0.4 ;5 0.6 0,7 08 1|09
— B A—— S— _— I_——-_
B, 0.009 | 0.116 | 0,145 | 0,173 | 0,2 0.226 | 0,252
— e , - N S N e p—— S
Y. 0.2 (0,38 0,462 | 0,537 | 0,604 | 0,664 | 0,716
e ————— — —t—
af2r | 1.2 .4 1.6 |8 2 3
- —— - — N
(4, 0,277 | 0,325 | 0,369 | 0,409 | 0,446 | 0,479 | 0.598
- SERER SR A — L
Ya 0,762 | 0,834 | 0,885 | 0,921 | 0,947 | (0,964 | 1
'
8 cpopmyny (68) noacrasagercs abCOMOTHUA BesMYUHA PASHOCTM
‘; 3
hy — ¢, tne I, = b f: + 2 —I-"l- — CyMm3a COOCTBOHHBIX MOMEHTOB WHEep-

LUK KPYUHEHUS pesnbCa M Benxuerﬁ NOACA C NAMBARMM,;

I‘}u —= I"'f —

I'=d

A48 KPpaHoB,

HMEI01LLLKnX

{4

0,432 ——

/,

(14

hh;'

al, ) ;

H3 KOHUEeBOMH

(70)

Danake 2 Koaecsa:

AA8 MHOMOKONECHBIX KPAHOB, MPH MHHHUMANLHAM PACCTOAHHH MEXAY Kone-
CaMy Ha KOHUEBOH 0anke MeHbiue 1uara nonepeyHnlx pedep, BeNUYUHS

Be. B UPHHUMACTCH 8 38BHCHMOCTH OT wara pefep (a),
Kosgpuutiens
( /2r pa Ta6a.

12.

B

MPHHHMAETCH

B

3aBUCUMOCTH

(tabn. 11},
OT OTHOILEHHS

[TpuBepka NpouNoOCT N BBIHOCAMBOCTH CTEHKM OAAKIT BLITIOAHASTCA
C YHETOM U3IMEHMBLUUXCA TEOMETPDUHECKUX
[P 3TOM HANPAMXEHUC 0y,

no ykaszawuam ChHnll 11-23-81°
X3PAKTeRUCTHK Ceueilis,

Jroprryae

roe ¥, — KOspduUHeHT, npukkMaemblid no taba. 12,
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YCUJAEHHE CTEHOK BAJIOK HAKJIOHHbLIMH PEBPAMH

5.3. YCHACHKHC CTCHKH OAJKH HAKJOHHBIMI peBpamu {cMm. puc. 5)
PEROMCHAYCICH BLIMOAHATL B TPHOMOPHbLIX 30HIX.

Pia3Mepnl HAKJIOHHOTO pebpa (UWIMPHHA, TOJULNHA, MOMCHT HHCDLIHH)
AOJAKHL YAOBACTROPATH YCIOBHAM!

% 4+ 1 oM,
(. =2h, YR,/E .
[ > 4hatl.
MomenT uHHepuHll ONPCACNASTCA ANS PACUETHOrO CeyeHHs, BR.IIONAI0-

lero ceyenuve pedpa XeCTKOCTH M M0J0CHI CTEHKH wHpuHon 0,654, l/E/ Ryo
C Kamnol CTopoHn pebpa. PacuetHan aauHa HAKAOHHOTro pelpa npHHN-

MaeTca PABHOH AAMHe aHaroHaan oTceka 0anxy.
5.6. YcHaust, BO3HHKAOUIHE B HaxJOHHWX pebpax, onpeaeanTcs
no ¢opMmyam:

he >

N5= Ap/ﬂp, (72)
Irae
h A+ leg . ~ _
Ap =1 5 sin ¢ [ ore + 2n (1 4 p)].. (73)
h o _ 2 k
by = 21 tgtp[sm ¢ 1+ 13m) + I+ ) cos’y +W]' (74)
A — /. - A
3aech = — M= , N = . AQ,, AQ: — npupaiutedusn
1. AR ) Y | Q pHp

NONEPCYHBIX CHA HA rpaHHuUax o01CeKa NPU BO3PACTAHHH HATPY3KH Toche

ycuaeuuss (puc. 20,a w 6), A, [ - naomanb M MOMEHT HHCPUHMK

MONEePeHHOro ceucHust GAAKH B OTCEKC, /i — pPACCTONHIte MeXAY UCHTPaMy

TAXKECTH NoaokK: A, — naomans cTeHkn, A, — mo1lanek CeyeHHst HAKJIOH-

X  peGep  (A.= 2h,{, npu ABYCTOpOMHMX pebpax ®W3  JancTa);
= (.3 kospdrunenr I'lyaccona.

5.7. [TpupaulerHs yCHIHH B CCUCHHAX B npeaeaax oTceka, YCHJICHHOro
HAKJIOHHBIMH PeOpaMu, ONpeaeasioTca ‘BLIpaXKeHHsIMIL;

AM(2) == AM(2) — Nz cos ¢ — —g—- sinm ). (79)
AQ'(2) = AQ(z) — N, cos g (76)
AV = N:sin g, (77)

rae AM(2), AQ(2) — npupacHua MOMENTA ¥ NONEPLIoR CHILI B CeYeHHH 2
OT HarpyskH, NPUHAOKEHHOH nocae yCHACHHA, (€3 yyeTda HAKJIOHHLIX pelep;
AM’, AQ’ — TO Xe, npH yueTe HAKAOHUBLIX pebep.

HanprxeHsa B cedeHuax 06ajJku 8 npeacsax YyCcHJAEHHOro oTCekd
ORPEALASHOTCS BLIDAKESHHUAMMN:

AM’ -
g — @ *"""'"ff + — A (78)
T=1.'H+—————A!?S. (79)

b 3ax. 675¢ 065



Puc. 20, K pacuery naxaounnux pelep
d, fH - - cxemMbl COUTBRICTBCHHU JO YUHACHHA K IOCAE YUHACHHUA H YBCAWHEHUS HArpyiox

rae [, S, A — reoMeTpuHuecKiie  XapaxktepucTnkn  yCAneHHon Sanku.
(), ¥ T, - HauyaAbHble HOPM&AbHbLIE U KacaTefbHble HaNpPAMeHUs oT
Harpy3oKk, NPUANOKEHHbIX A0 YCUNEHUSH.

5.8. [lpoBepkd nPOUHOCTH CBUEHMU OuJaKH, VCHACHHOH HAKNOHHbIMU
peOpamu, BLINOIHACTCE no opmynam:

ITTY Q V:'Ryu. Tiiay 5= "‘.’er; (80)
‘Tllp —_— }f;;} "I'_ 31;} '-g_ I., 15‘],¢ Ryrh

HPH  3TOM  MPUBEACHRLIC HANPSHKCHHA Oy,  BLHIYUCAHRIOTCA AR TOUEK,
PacnoIoKeHHLX Hd YpPOoBHe NOACHLIX LIBOR.

MecTHass  yCTOHUMBOCTL  CTCHKH,  YCHJACHHOA  HARKJOHHLIM peOpom
BAOJL CHMATOH [AMArOHANK OTCEKA, NPORECPRETCH no VKUa3aHHAM
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CHull 11-23 81*, HO npu 3Tom KpuTuveckoe HanpsHKeHue CASUra onpe-
nenserca na gpopmyne

. a E¥
3070 (1 = ud)

(81)

PeKoMeHAYeTCR YCTAHOBKA HAKNOHHLIX pelep BAOAL CXATOR AMAEro-
HaJH otceka, OHH NPOBEPHIOTCH HA YCTORUHBOCTL 10 dopmyle

l,?N;/(PApeﬁ "--';_ ‘.’rRy‘ (82)

rae Apce — NAOULEAR CC pe6pa H NpUMLIKAOUWEH K HeMy YacTH
creHkH urRpudoi 0.65(, ¥V E/R,; v — ko3tdhduunenT nposonbroro usruba,
3ABHCANMA OT THOKOCTH pebep M3 NMAOCKOCTH CTEeHKH.

CyuiccTBylOuiHe BePTHKAJNbHRE pefpa TAKKe MNPOBCPSIOTCS HE MPoy-
HOCTbL H YCTOHMHBOCTL 10 youauiw N, , = 1,2Ngcos .

MIMEHEHUE CNNOCOBA KPENJAERHA NOAKPAHOBOIO PEJIbBCA

5.9. [lpy ycuiaeHHH HOAKPAHOBWX  KOHCTPYKUHH  DCKOMQHIAYETCH
OUEHUTH PACHETHYI0 AONTDBEUHOCTHL (pecypc) B COOTBETCTBHM € YKH3A-
HHAMH QNpHA. 3 H B TEX Cayyastx, Korja OCTaTOyHbiH  pecype
KOHCTPYKUHM HEeZOCTATOMEH, OAHOBPEMEHRO C YCHJAEHHEM KOHCTPVKUMH
nenecoodpaso  HIMEHHTb Cnocol  KPEICHHH NOAKPAHOBOrO peanca,
MPHMEHHB TAHICHUHAJbHLIC HAH HHU3KOMUAYJIbHbLIE YNPYrHe MNPOKAALKH

(puc. 21, a u 6).
5.10. Ilp Kpennennd (OAKPARUBOTO  peabCd € HCIOIL3UBAHMEM

TAHTCHUKAJNBHOR NPOK.1aAKH (CM. pHC. 21, g} K 3HAUCHHIO MECTHOTO KPyTa-
uterocs Momeuta M, BBROAMTCR HUHHKAIOUIHE KOdP@HILICHT Y, BLIYHCIS-
eMuiil ne dpopmyae

Yo = ret Mo (83)
.M\np + F(ﬂ + !"2 - hr)

rac £ - HOpMATHRHOC BEPTHKAJABHUEC AABACHHC HA KIATOK. 7y — pafHyc
HOREPNHOCTH KAUCHHA FOJNOBKHY PEAbLA; Fo — PAIHYC OCHOBHHHA HOIKI4NKH;
hy —- o6wan BelcoTa peancd ¢ NOAKAGAKOH;, My, — KPYTAIUHA MOMEHT

OT VIPYTOI O CHHHHYHOrO NUBOPOTH PCALL i

3

Mm{- — anbﬂ Epkua/{srfl)q {84)
FAE Qn, bn, 1, — RAKHA, BIHPHHE ¥ TOMUWHHA SMOPTH3IATOPA NOA NPHKHMHOH

nAaHKoR, E,-— MOAV/AL YUPYTOCTH aMOpPTH3ATOPA V1A TPaAHCHOPTEPHOHM
acut (£, =03 . 10%..05 - 10° Mlla); k., — KosdPHUHeRT ocnabienus
AMOPTHIATOPE OTBCPCTHAMH,

Npu Boiuncaesun M, no popmyne (147) CHuIT 11-23-81* skcuentpu-
CHTET € cAeayeT NPUHHUMAETE 3 MM,

5.11. HU3KOMOAYIABLHLIC NPOKIUAKH BLIOHPAIOTCH B 33BHCHMOCTH OT
PACUCTHOTO AABNCHHA Kosdech kpaHa no taba. 13. PeanHoBbie cMecH a9
HX  H3rotosacius  npuuuMalores mapox KP408 u KP432 Ha ochose

s*ll-
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Puc. 21. KpenaAcuue NOAKDANOROTO PEALCH
4 — ¢ HCMOAbIOBaANIeM TAHFEHUNAABHOA NPOKNAAKH; 6 — HA Huaxnmnnydlhnuﬁ ynpyroﬁ
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Tabawmua 13

.. - S O T — e —— . A . R
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Buicora Yopyras sapaxtepicrhka k, (kH/cwm®) npu rRepmocts pezuns Ha
Pacue-Hoe CRON no FTOCT 263—75°
daBleyne , eiunbl fi
KOJTeca hpand, Cxema ﬁ pPaAHYC L — — —_—
xH PHpIH 7,
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a+ 10 (5} '
200—230 ! ‘E h — 4 7 7.0 9 10 11,5
| ™
s A= - - N
l = J h=6 4,5 5,3 6 6,5 | 7.5
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300-— 400 3 3.3 3,7 4,1 ' 4,7
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5.9 500 (.51 ,46 0.38 .33 0,20
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0,42 0,36 0,29 0,23 .19
0,63 o8 | 05 0,45 0,3
0,76 (0,72 0,65 ().6 .56
0,44 0.39 0.31 (0,25 0.21
0.66 ).61 003 | 047 0,42
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0,48 (0,42 0.34 (),28 (.24
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Mpumevanns: | Hdig npoMeXYTOUHLIX 3HaUeHHHA R, # Ranub!
2. Muuumansuoe

syadenue k., 15 peabeon: KP 70, KP 80 — &, = 3 KP 100, KP 120,
KP 140 — &, = |,0.

nanean KO3pPpHUHEHT onpe.teasiered

HATYPAIbHOrO Kayuykd WAy smapok 9831
ueckoro (6yTanueH-nntpuabsioro kayuyka) CKH-26 v CKH-40,

[Tp# HCHONLIOBAHHH HUIKOMOAYJIbHBIX NPOKAZTOK MECTHOe HaNpsKe-
HHE CKATHA B CTEeHKE O3AKH O y, BHIYHCARETCA NO @opmyne

H

HHTCPNIOTANHEH.

3825 Ha oCHOBe CHHTETH-

'/ bk,
El,

rae b — WHPHHA NoAOWBHL peanca; El, — MeCcTKOCTh peabca Ha H3rno;
k., — VIIPVras XAPAKTEPHCTHKA Pe3HHOMETANTHHECKROH NPOKAAAKH, onpele-
NAEMAN B 3aBHCHMOCTH OT KOHCTPYKUHH. TMPOKJMAIKH H  TBEpPAOCTH

peauHnl Ha no aawnem tab.r |3,

vinF

nh’.’f' | 3:

(85)

MecTHble Hanpsxerua ov wu3ruba oy onpeacasoTes no n. 13.34
CHull [1-23-81* ¢ ymnoxenuem Ha Ko3dpHIHCUT @, ONpeneaACMbIH
no Tta6a. |4, B 3aBUCHMOCTH OT THMA KpauoROCO Ppeanca, YOpyvroH
NAPAKTCPHCTHKH R, W PACCTOANMSA MCXKAY n0oAepeiunbiMu pebpamu XKecT-

KOCTII,

YMEHbIUEHHE PACUYETHOM NJIHHbBI CXATbHIX 3JIEMEHTOB

5.12. TIp  spaunteabnuy  radKocTaX (A > OU)) cXaThix CTEPXKHCH
Haubonece PARHOHAALHBLIM CHOCOOOM YCUIACHHA ARJHETCH YyMEHbINEHIC HX
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PH. 22. YcHACUHE CIATOIO IACMCHTA NYTEM YMCHLURICHNA PACYETHOR AAHHN

PAaCYeTHON ANKHB NYTEM YCTaHOBKH /ONOJHHTEAbHLIX CTepXHEH, packper-
AAIOLWLHX YCHIHBAEeMbiH 3J1eMeHT (pHc. 22).

5.13. duast ofecrnedeHHsn HECMEWaeMOCTH AONONHHTENbHBIX Y3JIOB HAa
pacKkpenaseMoM snemcHTe (Touka K Ha pHe. 22) 37A€MEHT YCHJEHHH

AOJKEH HMeTb AOCTATOUYHYIO HECTKOCTb, JJAA YEro AO0CTATOYHO BHLINOJAHHTD
YCJIOBHS

baun/ ET 2= 50, (86)

e lon — MeHblUAaa H3 Bedanuud [ W lo; [ — MOMEHT HHepiluH packpen-
ASEMOTO CTePKHSA, € — MNOJATARBOCTb CHCTEMbl, PA3BH3bIBAIOULEH CTEPXKEHb,
paBHas ee MepPeMeUleHHIy OT  NelcTBHSl  edHuuyHoR cual P =1,
HanNpaBJeHHOH NCPNEHAHKYIADHO PACKDPENNAEMOMY 3JAECMCHTY.

Has cxembl (cm. pHe. 22) NOXATAHBOCTbL € Oonpeaneasercda (popmyaou
¢ = 1I,/EA, sin” u;, (87)

rae A, v [, — naouiaib H AJAHHE PACKPENJIAIOLLErO CTEPXKHA.

CeycHHe NOALEPHKHBAOWCTO CTEPKHA U NPHKPENACHHS AOJKHB ObITb
IpoBepenn Ha AeHcTBHe cuan N, paBHOH YCAOBHOH [IONEPEUHOH CHJie
Qi = 0,02N,, rae N, — ycuane B NOJIACPKHBACMOM CTepXKHe (CM. pHC. 22).

5.14. Ecau packpenasieMblil CTep>Xe€Hb HMEA HCKPHBJAEHHE CO CTPEJKOH
[., TO NpoBEpKa HECyWeH CNOCOGHOCTH H ero yuyacTtkoB /i W Iz BHIIOJHACTCH
¢ yueToM CTpeNoK fo H  fore. B cayuae [ = [; MOXHO MNPHHATH

fﬂrl — fnr‘i — fﬂ/4-
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6. VCUJIEHHE COENLHUHEHHA U NPHCOENHHEHHUE
3JIEMEHTOB YCHJIEHHA

CBAPHbBIE COEAHHEHMNWA

6.1. YcHJIeHHe CBAPHBIX COCAHIICHHA OCYULCCTBARETCH NYTEM YyBeJHye-
HHR JIHHDL HAH TOJNIIHHLL CBaDHDLIX WBOB. YCHJIEHHE UIBOB IIYTEM YBEJH-
GWCHHA HX AJHHLI IPCAIIOYTHTENbHER, TAK KAK KOPOTKHE WBLI CAOCOOCTBYIOT
KOHUEHTPALUHI HANPSKCHHHA,

JLnvna H TOAHHE YCHIHBIEMbBIX WIBOB, 4 TAKXE TOJAWHHA HANNABJCH-
HOrQ CAOS HA YCHAHBACMBIC LUBLI ONPERENSCTCA PA3HOCTLID PacHeTHOro
YCUJANA B CBApPHOM COCAHHCHHH OT PACYETHOH HATPy3KH, ACHCTBYIOULCH
NOCJAe YCHACHHS, H PAaCHETHOH HECYWCH CHOCOGHOCTLIO CYULeCTBYIOLLero
coeaHHCHUA. [IpH onpeaesedHHd pacueTHOro YCHJHSA, PHXO/AALULErOCH HA OB,
CJCAYeT YUYHTHIBATL CMCLUEHHC €r0  OTHOCHTENILHO UEHTPA  THXKCCTH
ceyeHus wWiemMelTa.

Yeuaeude coedHHCHHEA DNCMCHTOB NYTEM YBCAHUCHHS AJHHBL CBAPHLIX

BOB MOXCT BbiNOJHSTLCA KaK C BBEASHHCM AONOAHUTENbHLIX AETAJICH,
TaK K 06e3 Hero, nocaeanyit cnocod caefayer NpUMEHATb BO BCeX CAYUARKX,
KOr[d eCTh MEeCTO AAS HAJOXKEHHS HOBbLIX LIBOB.

JIis KOMOHHHPOBAHHBIX CBApPHbBIX COCAHHCHHH, PACTAHYTHIX IEMEHTOB,
B COCTAB KOTOPhiX BXOAAT JM060BHC W (puavrobuie wsw (pHc. 23), oThouie-
Hue obwel pacueTHOH nJaowaad GJIaHroBHX LWBOB B YCHJIEIIHOM COCIHHE-
HHM K pacyeTHO# NJOUWLAAH J06OBLIX WBOB HC A0AKHU ObiTe Goabute 4,5

6.2. YcHieHHe CBAPHHX COBLHHEHHH 11yTeM YBEAHYCHHA TOJLUHHD LLIBOB
HANN4BKOH HOBLIX CJIOEB pPEKOMCHAYETCS [PHMEHATb MPpH  OTCYTCTBHH

MECTd ANSA HaJOKelHs HOoBuX wwsus. B cayude HeoOXOLHMOCTH 0O/lHOBpE-
MEHHOTO YCHJEHHS TIYTeM YBCJHYCHHS AJAHHBL H  TOJNUIHHB  CBAPIlbIX

WBOB HAYHUATDL CACAYLT ¢ NECPBOro.

6.3. [IpH ICBO3MOXKHOCTH YCWICHHS ((IBOB [1yTEéM YBEJIHYEHHA HX
ANHHLI HAK TOJMULHHB  AONYCKAETCR NPUMEHATb TONOJHHTERAbLHBIE OeTdNH
(cM. puc. 8). JlonoaHdrenbHblie (PAcOHKH MNPHBEPHBAIOT CTHIKOBHIMH CBAP-
HLIMH  WBAMH K  OCHOBHBLIM  TIPHCOCAHHAECMBLIM  JICMCHTAM, 3TH  IUBbI
AOMOKHL oBecnediTh uepefauy TOH A0AH YCHJIHH, KOTOpas BOCTIPHHHMAETCH
DACMOAOKEHHBIMHA HA HHX AONOAHHTEAbHLIMH 1HBAMH

6.4. B vCHAHBaeMbIX OA HATPYIKOH KOHCTPYKIHAX caelayeT H306erirh
HAJOMEHUA UIBOB, PACNOJOXKCUIBX NONCPeK  ACHCTBYIOWHX  YCHIHN,
B cayuae HEBO3MOXHOCTH BHINDOJHEHHH 3TOro TpeOUBAHHA HEOOXOAHMO
Pa3paboTaTh CMELHANbHbE TeXHOJOrHUeCKHe Mmepol, obecneudBaoniHe
6C30MacHy0 CBApKY TaKHX 1LUBOB.

6.5. YceHaeHuHe CBAPHBIX COBAHHORHN TYTEM YAEJTHUCHHSA ANHHDL! CBAPHbIX
HIBOB  (KPOMC  [IOIIEPCUHBIX)  MOXET BbIIONHATLCH N04  HaTrPy3kaMH,
NPpH  KOTOPbIx HANPAAEHHA B CYLIECTBYIOUIHX HIBAX He T(PEsuildinT
HX PACHETHOI'0 COMPOTHBAEHHA, H B METANJE COCAHHREMbIX KOHCTPYKUHY
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} / Puc. 23. ¥cuhenne cRAPHOTO COCHHMEHHMA
i A " AORAPKOHR N00O0BMX IROB
- , | — ¢aanrospie WBW, 2 — A0BOBLIC 1pL

3nayenuit B, npuBeaentinix B paza. 3. [lpounocTb CBapHbIX COEAHHEHHH
NOBLULACTCR APH ITOM NPONOPUMOHANDBHO YBEAHUEHHIO NAVUIAAN CRULHUR
LIBOB,

YBeAHUHBATD JLTHHY pabOYHX LIBOB B CBAPHBLIX COCAHHEHHAX CaepyeT
IACKTPOJLAMH JAHaMeTpom He Oonee 4 MM 1Ha CBA4POYHOM TOKC, HE TNpeBbl-
umawem 220 A, co ckopoctblo, ofiecneyuBaloule 3da OJHH NMPOXOa  1HOB
TOMUHHON (kKateTom) He OGoaee 4 wmm. B ciaywdae HeoBXOAHMOCTH
BLINQAHEHHS UWIBOB TojituHo#d (Karetom) O6onee 4 MM HX HANNABARAIOT
ACOTOJHHTEAbHBIMHA CNOAMH M0 2 MM A0 TpeOyeMOH TOMUIHHK.

Tun 3AeKTPOAZ A4S CBAPKH PEKOMOHAYETCH nAPUMEHATL no Taba. 55
CHull 11-23-81*. Cpapky Kaxaoro [oCICAYIOIMETo wIBd pa3peuiactcH

NPOH3BOAHTL TOAbLKO [0CJe [IOJHOrO OXJAXKACHHS PAHCE BBIMOAHCHHOrO
Wea A0 Temnepatypsl, He npepwialoutest 100 °C. Crapky cnoKORHOH H ntony-
CIOKOHIIDH €TaAH# TMPOH3BOAAT MpH TeMUEpPATYPE OKPYXKAIONLero BO3AyXd

e Hiwxke muuye 15°C — aas romunn 10 30 MM H He 6oaee 0°C — ans
TowHH ¢B. 30 mMM. CBapka KunAuleR cTaad NPOH3BOIHTCA MPH TeMmre-
patype 6onaee 5 °C.

6.6. YcuieHne 1IBOB HANAABKON AONOAHHTEALHLIX CJOCB € UEABIO
VBEIHYEHHA HX TOJAUIHH JROMYCKACTCA BHUTOAHATL NMOA HATPY3KOH, nNpH
KOTOPOH ACHCTBYIOILEE VCHIHEC HA WIOB HE NPeBLINIAeT HEPABEHCTBA

N < Rﬂ‘ﬁﬂﬂ‘rﬂ!k.‘ ([w — D)'

rae¢ R., — pacyeTHOE COMPOTHBACHHE YCHJAHBACMOTO I1MBA CPe3y ho  Me-

TAAAY HBA, Yo — KOADDHUHEHT yCA0BHA paboThl (IBA, paBHbLIK eanHKHIe

BO BCEX CJAy4HafAX, KPOME KOHCTPVKUIH, BO3BOAHMMbIX B KJAHMATHUYECKHX

pationax b, Iz, IIy v 15, ans kotopbix yer = 0.85 aan metania wpa ¢ Hop-
—_ 2y .

MaTHBHBIM CONPOTHBACHHEM Ruwn = 410 MIla (4200 xrc/cM®); vc — KO3 -

PpuuHenT ycnosHs padoto; By — kosbdHlHeHT, npHHHMaeMblil NpH CBapKe

3JIEMEHTOB H3 CTaAH: ¢ Npeaeyiom Tekyueeti a0 580 MITa (5900 «rc/cm®) —
no Ttaba. 34 CHull 11-23-81*, c¢B. 580 MIlla — Hezasucumo ot BHAA

CBApKH, HONOXKEHHMA WBE H JHAMETPA CBAPOYHOH MNpOoBONOKH Py = 0,7;
R -— KaTeT yrjoBOro iiBa N0 YCHAEHHH, [, — AJHHA YCHUAHBACMOro IUBA;
D — panuHa y4acTKa 111Ba, HE Y4HacCTBYIOL(ETO B MOMCHT YCHJEHWA B pe-
3yJAbTaTe nepexosd MeTanna wea B NAACTHYECKOE COCTOAHUE:

D = 0,15m°A.l. /13,

rae nt — ROYPPHLHAEHT, YUHTHBAWIUIHH CBAIL MEXAY TOANIHIOA CBapHBae-
MOH JeTdaan H YBEIHHECHHEM KJaTeTd YCHAHBAKULErO. 1IBA, NPHHUMAEMbIH
no Ttaba. 15: A; — naowals nonepeuHoro  CeueHHH  HANIABJIACMOro
cion uiBa, cMm®; [, — cBapounmtii Tok, A (Taba 16); {4 — Tomumua
CRAPHRAEMOro Metanna (ans peleTiaTLix KOHCTPYKUHN  TudiilHHg a-

COHKH), CM
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Ta6nuua 15
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Tabanunua 16

PeroMeisiyemult coapounuiii Ton, A,
Hnasmerp s2ickTpoa, PR HOTOMERITW CRAPKH

VM |
RCPTHRATBHOM

HHACHTM

HOTOMAGHOM

| 60 —200
200--250

1 1O— 150

N

Ilanna yyactka wea D AnA HavboAee yacTo BCTPEUUIOUIKXCA CAYYacs
MOXWET OuiTb onpeaeena no rpapuky (pHC. 24) B 3aBHCHMOCTH OT
CYMMAPHOH TOJULHHB! CBAPHBAEMOTO METaaNa O U TOAULMHB YCHAHBACMOTO
wea k). [as  peuleTudThIX KOHCTPYKUHA 33 TOJIMHY CBUPHBACMOro
MeTAdATd NPHHHUMECTCA CYMMapHas TOTIHIHHA DAacoHKH M TOJUIHHA MOJKH
dneMeHTa (VroJaxKa, uisesacpa 1. 4.).

6.7. Ilpu paspaboTke TEXHOMIOTHH YCHIEHHHA CBAPHHX COCAHHCHMIL
peKoMeHayeTcs colal0aaTh CAeaYIOUIHe YCAUBHSA:

NpH HANJABKe ACHOAHHTCAbHBIX CJ0CB HEODXOAHMO BHOCHTH BO3MOMXHO
MCHbillee KOTHYECTBO TEIL1a B JeTaJH KOHCTPYKUHH:

HaMAaBKY YCHIHBAEMOTO CA0S CAENYeT HauuHaTb B MeCTdX Ae(eKTOB
YCHJIHBACMOro [Ba (MOAPC3bl, Hanhasbl, KpaTeps! H  AP.), €CAH OHH
HMCIOTCH, B NOPOTHBHOM cayyae ¢ Moboro yao0HOrO CBAPIUHKY MECTa;

padOTLl MO YCHJIEHIK CBAPHLIX IUBOB AOJAKHBL BHIIOJAHATL BbiCOKO-
KBATHQHUUPOBUHHBIEC CBAPLLIKMRY (He Mmcuee 5-To paspuaa).

[Tocae HANOKEHHS yCHAHBAEMOTO IMB@ C OAHOTO KOHUA N[O Mepy
AHOTO H3 MapHbLIX YUOJKOB CJACAYET NMEPEHTH K YCHJACHHIO 1B BTOPOrO
NApHOTO yrosika ¢ o6paTHOH CTOPOHBI TOH XK€ (UCONKH HAH C NPOTHBO-
NOJOKIOro KOHua aneMeHTda. llocne Haaoxenusa Bcex 1MBOB N0 nepy
YFOAKOB CJACAYCT TICPEXOAWTL K HANOMXKEHWI0O UWBOB nNo OOVIHKY Yroakos
B TOH Xe [OC/MeA0BATEAbHOCTH.

6.8. s cHHKEHNA ONACHOCTH XPVIIKOrO Pa3pVUIeHHS CBAPHLIX COCH-
HERUH NPH MOHUKEHUbIX TEMNEPATYPaX HOBHLIC CBAPHbLIC IIBH HA3 KOHCTPYK-
IHAX CAelyceT pacnoaarati no BO3MOXKHOCTH B HAHMEHEE HANDSIACHHBIX
CCHEHHAX, KAK MOMHO [a]bii¢ OT MECT H3IMEHEHHH CCYCHHS, BhLIPE30B,
pebep. Caeayer H3OCTraTh CKYUEHHOCTH CBAPHBIX WBOB, NEPECEYEHHN HX
No4 OCTPphIM  yIJIOM, d. TaKXe OAH3KOro pachofioMCeHUA RnapanjefbHbix
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CTHIKOBBIX M VIJOBBLIX NHIBOB, ANA 3ITOrG CACAYVET PYKOBOACTBOBATLCH
HCKOTOPBIMH TPeOOBAHUAMH (pHC. 2D):

PACCTOAHHE MOXAY ABYMA NAPATNeNbHBIMH CTHIKOBBIMH IHIBAMH AOJXKHO
ObiTe HC  medee 200 MM, a  MeXay napaniebHbiMH  CTHIKOBbIMH
H VIJIOBLIMY IUBAMH HE MCHCE 7D MM;

VION MeXAY ABYMA CTHIKOBLIMH IIBAMH JNOJXKCH ObITb He Menee 60°;

PACCTOAHHE MEXAY HOBLIMH CTHIKOBBIMH WBAMH H CYIULeCTBYIOUIHMH
KPETVIEHHSAMH NEMCHTOB (pefpa, PacOHKH, CTLIKOBLIC HAKAAAKH H LIBbI)
ROMKHB OblTh He Mehee [} mM;

B OCTAJbHBIX CAVUIAX PACCTOAHHE MEXIAY UWIBAMH AOMKHO OLITL HE MC-
Hee 400, rpe | - TOJUIMHA  3JIeMEHTa, K KOTOPOMY [IpHBAPHBACTCH
HOB4R €Tanb,

NPH CBAPKE CTLIKOB HHMXHCTO nosica 6ag0K B MECTAX nepeceyeHHs
ITHX IBOB CO CTEHKOH HCOOXOJAHMO NPeaycMAaTPHBUATH BbIPE3 B CTEHKC,
ofeCcneyHsdOIit KAYeCTBCHHOE BLIIIOJHCHHE UIB4;

B MECTax MNepeceyeHHn CBAPHLIX WWBOB ciaelyeT BHLINOJIHATL OTBEPCTHA
anamerpom 20 MM,

TontMea cBapublX WBOB A0AXKHA OblTh MUHHMANBIOHA, WPEANOUTEHHE
caeiyer OTAaBaTh TOHKHM H IJHHHLIM LIBAM.

Uisn ciaeayeT pacnonarats CHMMCTPHUHO OTHOCHTENbLHO TINdBHBIX OCeH
C MHHUMAADHLIM YAANEHHEM OT UECHTPE THKECTH KOHCTPYKIHH.

[IpH BLINOJHEHHW YCHJIEHHA TNO pekoMenaauxsam Taba. |11 npua. 4,
no moaupukaunmsm bla, EI6, bls, b2a, b3a, b36, bds, Hla, [2a,
I13a w 4a BoIKPVEKKA CaeayeT BbINOAHATL Takum obpaszom, uTtobnl Ha

pafouYHit IIEeMEHT OHH BLIXOAHMIK NO KACATEJbHOH, AJNS YEro PEeKOMEHYeTCH
334KINETb HAYaN0 BHKPYXKH 3an0/UTHILO ¢ NJAOCKOCTLIO pabouero 3Je-

mMcHTa. B Moandukauusax ycuiaenun bis n B3s npusapusacMunieé NMucCToBLIE
HEeTAJNH C BLIKPYMXKAMH AOJXHB ObTh ONHHAKOBOH TOJUWHHL C (PACOHKOH
H HMETh pazfelIKy KpOMOK ¢ uUeablo u3fexanuuss HenpoBapa B BeplUIHHAX
aetTanes.

JAKNENOYHLIE H BOJITOBLIE COEANHEHWA

6.9. YcouneHue 3aKJenoyHLIX COCAHHCHIEH NOCTAHOBKOH JAONOAHHTE b-
HBIX HOBLIX WJIH 3aMCHOR CYULECTBYIOHLIHX OCA4ONCHHDBIX 3aKNAENOK CBS-

3aHO ¢ TPYAOEMKHMH, MAJONPOH3IBOAHTCABHbIMH  palbuTaAMH, 11OITOMY
3aKJENOYHBIE COCAHHEHHA PCKOMEHAYETCH YCHJIHBATL BhiCOKONPOUHLIMH
boatamin no TOCT 22356—77% H 60aTaMH  Kaaccda TOYHOCTH A 1o

FOCT 7805 - 70*,

6.10. YCHACHRC 3aKACHOUKHLIX H OOATOBBX COCAHHCHHIE C HOMOIILBIO
CBAPDKH HE PCKOMCHAYETCA H3-34 pa3HbIX XKEeCTKOCTHLIX XapaKTePUCTHK

3TUX COCJHHEHHUH. OHO MOXKET MNPUMEHATHCH, KAaK HCKJIIOUEHHE, B TeX
CAyyasnx, KOraa CBapHLIC LWIBH YCHAECHHK OYAYT pPaCCUHTANBI HA BOCMPHATHC
BCEH Harpyskd B y3ae (6e3 yyera paboTH 3akacnok, O6GOATOB).
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Bolicokonpounsie GOATH  CcaenyeT [PHMEHSTL B COOTBETCTBHH  CO
CHull 11-23-81*

6.11. Ilpn paGore OGONTOBLIX H I4KJNCINOUHBIX COCAHHCHHHA HA 3HIKO-
NEPeMEHHYIO HATPY3KY VYCTAAOCTHLIC paspywieHns coeanHeHHi  00blyHO
MPOHCXQAAT 110 KPAHRHKHM OTBEPCTHHM, B KUTUPLIX KOHUCHTPAUNH Hanps-
HMEHHH yCYyryGJidHercss TeM, 4TO KpanHHe O00iThl (3dKIJIEHKH) HAIPYXeHbl
Goabiue, dem cpeanue. Hanbonee paunoHanbHbeM cliocoGoM  110BbLILLIEHHA
YCTANOCTHOH MPOYHOCTH KAenaHbX (60ATOBLIX) COEgHHEHHH HABAAETCA 3a3-
MEHa KPaHHHX 3aKNenoK (604TUB) BHICOKONPOUHBIMH OOJATaMH, MIPpH 3TOM
3HAYHTEAbHYA YacTh YCHAHA B COEAHHCHHH BOCOPHHHMAEGTCH BhICOKO-
NpouHbiMit DONTAMH, & OCTABIIHECHA 34KACHKH, OCOOCHHO OaHXKanuwine K
BLICOKONPOuHBIM §0ATaM, 3HaUHTEABHO pasrpyxaiorcd. [Ipu 3ToM npoHexo-
AHT CHHACHHC KOHUCHTPEUNK HANPRXKEHHH OKOAO OTBUPCTHH, 3ANOMHEHHLIX
BbICOKOMPOUHLIMKE BOITAMH.

6.12. Tipumenenme Bulcokonpouublx 60JTOB B y3aJnax ¢ nepegayed
Ha OO0AT OMLHOBPEMEHHO CO CABHIJIOIWHMH  OTPLIBAIOMIHX YCHAUWH, Kak
Npasu/io, HE AOMYCKACTCH.

6.13. KomGuunpoBaitHbie COeAHHCHHA pPA3ZHOH KECTKOCTH, Hanpimep,
3aKJ€ouHble #aH GonTOBRe HA OOLIUHBEIX HOATAX COBMCCTHO CO CBAPHBLIMH
NPHMCHATL HE PEKOMEHAVETCH.

6.14. He pexoMmenayeTcsR NPHMEHAThH BHCOKOMpoutibie 6OATH B arpec-
CHBHLIX Ccpegax (CHJILHOH K CpCIHEeH arpecCHBHOCTH).

NPHCOENHNHEHHE NETAJIEA YCHIIEHHS

6.15. TlpucoenrHeHue peranedl yCHNEHHA K yCUAMBAEMOW KOHCTPYKUMNM
PCKOMEHAVETCH, KaK HNPABHAO, BHUIOHATL C NOMOWLLIO MEXGHWIMPOBAHHOH
CBAPKH B YIIEKHCIOM Tase WIH PYYHOH — INTYUHLIMH SACKTPORAMH.

6.18. Pacnoioxenine Hophiyx CBAPHLIX LLUBOB, 8 TakXe B3auMHOe pac-
ILOAQKEHHC WBOB, [IPHCOCAHNSIOIWHX AeTANH YCHACHHA, H CYBLCCTBYKIULHX
LIBOB AOJMKHO yAOBAETBOPATL TpeboBanuam n. 6.8 nacroawero llocoGus.

6.17. B CTLIKOBbIX COBAHHCHHNX JIHCTOB PA3HOH TOJIUHHBL, €CAH pPa3-
LA MCKAY TOJAULMHAMH CTHIKYEMbIX 2neMenToB Ovace | MM, a4 YCTYR
Goaee '/, TOMIHHIY JAHCTA, CACAYET NPELAYCMATPUBATL HY CAMOM TONCTOM
JAHCTC  YOTPORCTBO MCREXOANOIO CKOCA ¢ YKI0HOM He Meuee uyem 1:D.

6.18. [pn nCOGXOANMOCTH yousieiny KORCTPYKILHA rpynnnt 1 no ra6a. 50
CHulT 11-23-81* ¢ noMouiLio HEKI4AULIA JTHCTOB pCKUMEHNAYETCH obdecne-
UHBATD NJABHOE HIMEHOHHC KMECTKOCTH HAKIZAOK PR HEPLXVIAC K OCHOBHOMY
CoHCHIIO (PHC. 26, a—¢2), 0 NPH TOMIHHE HAKASAHOr0 AdcTa 12 MM 1 Hodec
geobxoanMa o6paboTKa cKoca Jaucta (CM. pHC. 2b, ¢).
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Puc. 26. ©PopMbt KOHLUB HAKNIAHOTO JINCTA

7. YCTPAHEHHE DE®EKTOB U NMNOBPE)XJAEHHH

7.1. JledexTsl H NMOBpeXAeHHS B BHAE 1PCILHH B OCHOBHOM MeTadie
AN CBApPBbLIX LIBAX MOryT ObiTh YCTP4HCHbl TAKHMH CNOCOGAMH, KaK:

3aBapka TpeulHH (NpH COOTBETCTBYIOLLEM OOOCHOBAHHH TPEULHHA
MOXeT OblTbL OCTAHOBJIECHA NUPH YCJOBHH JAECKOHWEHTPAUHH HANPHKEHHN
B €¢ yCThe);

34MCHA ACPOKTHLIX MECT;

YCHICHHE KOHCTPYKIHBHOTO 3JIEMEHTA;

JAMECHA KOHCTPYKTHBHOI O 3JeMellT4d,

B Kauectse mep, npenaTCTBYOIHX AdJbHERIWIEMY PACHPOCTPAHEHHIO
00HAPYXKEHHBIX TPEILKH, CledyeT TPHMCHHATS:

WIEMEHTHl  YOHACHIIA, HIMEHAIWHEe CHAOBLIE [OTOKH B 30HA)
OXPYNUHBAHHA METANAA (MCCTa MOABJACHHR XDPYNKHX TPCU{MH), Hanpumep
B ¢opMe HakKnadoK {(puc. 27), upeicTaBadiomux COO0H «3HEPreTHYECKH R
MOCTHK»;

MCPONPHATHA, CHHXKAIOULHC HANPAMXKEHHST B BEPXHCH 30HC CTEHKH
NOXKPAHOBLIX 0O4J0K OPH HANHUMH B HHX YCTWIOCTHBHIX TpeHH (ycTa-
HOBKA  TaHFeHIIHAJIbHBbIX  HAKR  YNPYIUX  HH3KOMOLY IbHLIX  1IPOKAANOK,
YCHACHHE NaMeNsIMH, He CBHIAHHBIMH CO CTEHKON)

Tlpn BwbiGope cnocoba  yerpaHenna ACPEKTa HIAH  NOBPCIKACHHS
HEOBXOANMO  HMETL B BILY, 10 JaBapKd  TPEUIMH  HEe [pPelsTCTByeT
OOPA30BAHKIO HOBLIX XPYNKHX HJIH YCTAJOCTHLIX TPEULHH, €C/IH He yeTpa-
HeHd OCHOBHAA NPHUHHA MX MOABAEHHA.

7.2. 3aBapky TpeilHH PEKOMEHAYCTCH NPOH3BOAHTL B TAKOH nocne/lo-
BATEAbHOCTH. 334YHCTKa 30Hbl A0 YHUCTOrO MeTan a no WHPHHE HE MeHee
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Prc. 27. ¥CTAHOBXE COHEPTETHUECKOrO MOCTHKA® AAN RPEACTBPALICHHR PEACNPOCTPAHCHHNA
TPpe i NHbl
a — A0 YCHJAEHHA, O — NOCAC 3aBaPKH IBd H YCHACHHS

- Puc. 28. Noarorosxa vTpeutWnun & 3asapke
I ﬂ:"a—-f;z %// I

NOAOI PEBA

80 MM H BHIfIBANCHHE KOHIIOB TPCIUHHL ¢ MOMOUILIO NCHETPAHTOB, 4 B HEOD-
XOAHMBIX CJIVUYAAX ¢ UCNIOIB3OBAHHEM YIbTPA3BYKA, IIBETHOH HJIH MAarHHTHOM
ACGPEKTOCKOMUHY HITH IPVIHMHE CIOCOOAMY;

CBCPJIORKA B KOHWAX TPCiunHL Ha paccrosuun 15—20 MM no xoay

€e paCNpoCTPAHEHHA OTRBEPCTHI-NOBHTEACH AHameTpoM 8—12 mMm (puc. 28).
pa3aenka KpoMOK TPCLLHIE oA CBAPKY,

ROAOCPEB KOHLEBLIX YHACTKOB TPCULHHLI NAAMEHEM Ta30BOH TOpPenKH
po Temnepatypsl 100-— 150 °C 1 noanepxaHue eec B TEUEHHE BCEro BPEMEHH
3aBapKH TPCLLHHBI,

3aBapKa 1IR3 0OPATHOCTYNCHYATLIM MCTOAOM Hanpoxoa (pHC. 29, a—2)
C OAHOBPEMEHHON MPOKOBKOH KaXI0r0 Npoxoaa, Kpome nepsoro ¥ nochaen-
HErO, MHEBMO3YOHAOM ¢ PadHyCOM 32KDYIJIEHHA YRADHOH 4aCTH 2-—4 MM;

06paboTKa 3aBapeHHOA MNOBEPXHOCTH WAHPOBAJILHOW MAWHNKOR OAS
CHATHR YCHJACHHA 1IR3 A0 BBICOTW 2 MM HAaJA IMOBCPXHOCTBIO OCHOBHOIO
MeTaNa M pAacCBepAOBKA OTBepPCTHH-JA0BHTENCH AHameTrpom 20—20 MM,

CILIOUIHON KOHTPOJIb IMBOB 34BIPCHHOR TPEILHHH (PHIHYECKHMH Me-
TORAMH.

[Tpy 3aBapke TpelHH, PacHONOXKCHHLIX B BEDXHEH HaCTH CTEHKH
H peGep XeCTKOCTH MoAKPAHOBHIX 0aJ0K, 1enecoo0pa3Ho BHINOJAHEHHE
Keetkoro  yeuacnnst (prne. 30,a 8), npw 3TOM A48t YMCHLIWCHHS

KOHILEHTPALHK HANPSHKEeHUH DEKOMEHAYETCH C/ieAaTh Bhipesdbn B pebpax
KCCTKOCTH no cxeme puc. 30 a, 6.
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Puc. 29. MocneaoBaresbHOCT 3aBAPKN TPCIIMUH
a, 6 —,sLXOAAUIHX HA CBOGOAHYIO KPOMRY. &, ¢ — B (peaHeft qacrtn aucya, — 10
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8]



TPEWUHY 3ABAPUTL
M0 YKAZAHUAM n. 7 2

R 20

| TPEWWHY JABAPUTL -+
- | MO YKAZAHWAM n 7 2

Puc. 30. ¥Ycuacuue pepxued 30Hu NOAKPUNOBHX DasoK
G—-8 — BAPHAHTHLL YCHACHNH

g

7.3. ledexTinie mMecta B CTeHKax 6anoKk W KoJIOHH (pa3BeTBACHNS

TPEUlHH, BLIDHIBL, NMPOXKOrA M T. M.) YAAJAAIOT B BHAEC BhIPeIOB

¥ npe&*

NOYTHTENbHO HPAMOYrONbHOH (OPMBI C 3aKPYraeHHbIMH yraamu (puc. 31)
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ANHNUA PE3A

| FPAHULA BEDEKT |
| HOTO YYACTKA

Puc. 32. Yudcrkw aonorpema w nocae-
Puc. 31. Buipes nedextHOro ywacrxa NLOBATEABHOCTD BBAPKN BCTABKH

[0 BLICOTC H uiHpHHE HA 100 MM Boabuie B KaXcAYK CTOPOHY aedeKTHOro
V4aCTKA,

Buipes yCHAHBEIOT ¢ 1OMOULLIO BCTABKH HAK HAKAAILKH.

Bsiapka BCTaBOK A0AXKHA BHHIONHATLCR ¢ KOMICHCALHEH CBAPOYHBIX
acopmannt, Ha yvacTKe 3daMbIKaHHA UWIBOB HEOGXOAHMO YCTPANWTD pu-
HHULL, BL3LIBAOUIHC OXPYUYHBAlIHE MeTaia {(AedekThi B CThKe, HayrJae-
POAHBAIC, NONATIHUEC BAEIH W T. N.). PekoMeHayeTcn BBapHBaTh BCTABKH
C HCNUILIOBAHHEM MOAOTPeBA (pHC. 32), npH 3TOM HO ABYM KPOMKaM ycTa-
HapauBaerest 3azop 2—4 mm. lloB 3asapuBaerca ob6parTHOCTYHCHYATHIM
MCTOAOM B HANP4B/ACHHH OT CepeaHHB K yraaMm BcTasks. l[locae ero
OCTHBAHHA HAMPEBATCH YUACTKH OCHOBHOrO MeTAMNa A i TEM XKe MEeTOADM
BLIMOAHAIOTCH WBLI 2 1 3. B nocaennon ouepenb HarpeBaTcs yyactkn B
H O0PATHOCTYNEHYATHIM METOAOM HAHOCHTCH WOB 4 B HANpPaBAEHHH OT b
h CepeaHHe.

7.4. Ilpn  ycuaehHH  31eMeHTOB KOHCTPYKIHK B  MECTAX MCCTHbIX
NOBPEXKACHHA (BbLIPLIBOB, JOKAJILUOH NOrubH, CMAJOBKH H Pa3MaioBKH
o T. IL) PeKOMEHIYETCH HCHOALIOBATL KOHCTPYKTHBHLE peileuds, He
TPEOYIOULHC BRNOANCHHNY DPAGOT U0 NOAFOHKE AeTaled YCHJACHHA 1NyTeM
HX BWTHOA oan purvproro pesa (puc. 33).

7.5. Ilpn zamene aedeKTHLIX 3aKJICNOK BLICOKONPOYUNBIMH GoaTams
AONYCKAETCH HC PACCBEPJHBATH OTBEPCTHR, NOAOHPAS HAPYXHLIA JHAMCT)
G6oata HA |--3 MM MEHDBLIC ANAMETPA OTBCPCTHS NOA 3akjenky {(pHc. 34).

He penoMengyercsi co3aasath KIACNaHO-G0JTOBLIC COCAHHCHHS ¢ §o.l-
FAMH, PACMONOACHHLIMK O OIHY CTUPOHY OT OCH CHMMETPHH MPHKPCILICH-
HOFO NIEMOHTA, 13 HEOOXOAUMDBIX CAYRASIX CREYCT 3aMeHsITh W Ge31edeKTibe
IAKJACTIKH AR COAAHHA  CHMMETPHUHO paboramoiero  coeHHeH s
(cm. puc. 34).

[TpH 4acTHUHOH 3aMEHE 3AKNCNOK BLICOKOHPOUNHBIMH GOATAMH C LeAbK)
MOBBLIIECHHA  BBIHOCAHBOCTH  COCAMHCHHSE 3aMEHE MNMOMJAEKAET 3I4KJSTKH
B /IBYX-TPEX MONEepedHbX PRAAX OT Kpas (acoHKM.

[Ipiimepnl pacyeTa ¢ UCNONB3OBAHHEM PEKOMEHAAUMH HACTORWErO
[Toco6ua npusenent! 8 npuia. 6. OcHoBHble O0003HAYNCHHA  BEJIMUHH,
MCNONb3yeMblx B QOpPMynax, AaHbl B NpuJ. 7.
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Puc. 33. Ycrpadenne pedthTOB 8 MECTAX JOKAABHOR nOFHOM

—— BHIHYXAEHHAA 3AMEHA

S —

AEDEKTHAR ZAKNENKA

Puc. 34. 3amena 3apaenox BRCOKONpoRrnME 60atamn
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W npejena TeKysecTH R, AAR cTanei, Bunaaansikxcas 8 1931 — 1980 rr.

T

Maphd
CTATH

FOCT,
OCT,
TY

—

C13
Moctopa$

Ct4

|

CT5

CXJ1-2

HJ1-1
HJ1-2
MerT
MTI2

0912
09T21 |

!

ITOCT 380—50

[[OCT 380—41
OCT 4125

lOCT 41925

[OCT 880-—41]
'OCT 380—50
OCT 4125

ITOCT 380—41
[OCT 380--50
FOCT 380—57
TOCT 380—60
[OCT 380—60
FOCT 380—71

| TOCT 380—71

QCT 12535—33
FOCT 6713—53
OCT 4125
FOCT 380—50
F'OCT 380—-60
FOCT 380 —60

OCT 4125

FOCT 380—50
FOCT 380—b60
FOCT 380-—60

TY
ARaM-02
[ OCT 3058—49
VOCT 5058—49
[ OCT 9458—A0

TMTY £4

TIHHHUM
FOCT 5058—57

o8

FOCT 19281 —-73
1OCT 19232— 795

[

Tkt g
| HpORIFTY, MM

HAID P IAps
PO HH

3

F ITyunt
A r}i; e Run Tr:‘r‘r::;
— N I
R
S
32 19
32 * 19
1& J4 19
34 21
34 22 |
P 38 22
38 22
38 24 F
38 23(24) [,2
38 21/22 b3
37 /38 23/24 ‘ 3
37/38 22 /23 3
37 /38 21 /22 | 3
37/38 1G9/ 210) 3
38 23
38 23
42 23 |
42 26
42 26 {
42 25 |
42 24 l
50 23
a0 28
B i 28 l
H0 27 |
50 % | |
48 | 33
42 30
48 34
44 30
47 34
46 33
46 31 “
44 30
45 30
45 31 4
45 30 3

85



l{podaawenue ra6Ga. |

I FOCT. Toatuuna, I l (s i
M.ipha OCT | npokata, Mw, R Ryn. np}itmr-
T AN Iy HAH Pazpai Kr/ MW K1 /am? AT St
TOJULHH P
. __i_ -
l 2 3 4 5 3
BN S S R A S
0912C | TOCT 5058—65 4--9 5() 35 |
08r2cl | roct 19281-—-73 10— 20 48 33
| TOCT 1928273 2] —32 47 31
33— 60 46 29
091'2C 1ep- | TOCT 5058— 65 10—32 54 40
MOVIIPOY- h
HOHHAA
1012C UMTY 4—10 | 52 36
| U,HHHLIM246 0! 11—32 50 35
FOCT 5058—65 33—60 | 48 34
1OF2CAA | TOCT 5058 —57 4—32 50 35
1072C1 TOCT 5058 —65 10/40 54 40 | 4
TOPMOYTIPOM - ]J
HCHH A
101"2C | FOCT 5058 —65 4 —10 52 | 36
10r2C1L | TOCT 5058 --65 11 —32 50 35
33—60 48 34
FOCT 1928173 49 50 | 35
| TOCT 19282—73 10 —32 48 33
i | 33—60 46 33
1412 FOCT 505865 4—9 47 34
| TOCT 19281 —73
FOCT 19282—73 10—32 46 33
14T 2 1ep-| TOCT 5058 —65 10—-32 | 54 40
MOVIIPOY- |
HOHHASN !
15XCH/ | TOCT 5058—57 |
(CXJ1-1) | TOCT 5058 —65
H1-2 | FTOCT 19281—73 4 -32 50 35
| TOCT 19282--73 |
1JOXCHI1 | TOCT 5058--57 4 —32 54 4(0)
(CXJ1-4) 33---40 51 37
'OCT 5058 —65 4—-32 | 54 4()
| TOCT 19281—73
,. FOCT 19281 —73 33—40 | 52 40
ISXCHIL { TOCT 5058—65 10—32 60 50
TEPMOYTIDOY- |
HeHLAA

Mpumeuannn: 1. Paapaag toamsn npokate no TOCT 380—60 uw 'OCT 380—60*
onpeaeaserca no rtada. 2 npua, 1. 2. B ckofikax aaHbt BOIMOKIBE NOBHIIICAHE 31 34CHHH
MEXAHHYCCKKX  XAPAKTCPHCTHK  IPH NOCTARKE  NPOKEATH € JONOHHTEABNOH rapanTtunefi
ho npeaeay tekydeeru. 3. Han ueprof opupedennl Januble gas MCXZHHUCCKHX  XapakTe-
[Htf‘l‘ilh ATH KHOSIIKX  cTaaeH, @ nNoa  uepro# — JaH CnokoRHOR W uoayenoxofisod.

~ Jlaunnte GpuBeeHB AR AHCTOBOTO, COPTOBUTO B PACOHHOTO NPoKATA.
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[1podorxenue npua. [

Tabavwuna 2
Paspan ToauuH npokara

no N'OCT 380—60 u T'OCT 380—60*

ToAtHnA npoKaTd, M

Paapsin - —
JIHCTOBOTO CUProsory | PACOHHOIO
1 4-—20 Ho 40 Ho 15
2 21—40 40— 100 |16—20)
3 42— 60 Boaece 100 boaece 20

TPHJIO)KEHHE 2
Pexomendyemoe

Onpenenenne CHEroBMX HArpy3ox
O6mmne ykazanus

PekoMeraaunu npeanasnauensl QAR YTOUHEHHA PACUCTHONH CHErosofi
HATPY3KH H OCHOBLIBAKIOTCH HA AHAJTH3€ AAHHbIX MECTHHIX MCTEOCTAHHHN
0O 3anace BOAbl B CHEAHOM [OKPOBE 3a [MATHCYTOUYHLIE HHTEpPBAaJbI
BPEMEHH

st aHannza HCnoNb3yiOT AaHHble GAMXKANIIHX K 31aHHIO METeoCTaH-
UHH, o0JaaaiouiNx Hawboaee AJNNTENbHbIM PALOM CHErOCHEMOK, KaK Npa-
BHJO, HA 3aILHILEHHOM YyYaCTKEe MECTHOCTH.

OCHOBHBIM HCTOUHHKOM 3THX JAHHWX ABAAIOTCA CNPABKH, BhiaBaeMmble
M0 3a0pOCYy 3aKA3YHKE TEPPHTOPHAIbHLIMK yrpasienuamu [ockoMruapo-
MET3a H €ro CNenHatU3HPOBAHHLIMH OPraHH3alHAMH (THAPOMETEOPOJOrH-
HeCKHe HHCTHTYTHL, o06cepsaTopun, BHHHruapomereoponoruueckoit vudop-
MauuH). Kpome TOro, MOXHO NOJIb30BAaThCS JUHHBIMH, CONCPNKAIUIHMHCR
B METEOPOJOrHYECKHX eXeroaunkax «CHeromepHnie ChbeMKU», KOTOPHIC. KOM-
NACKTYIOTCA W H3AAKOTCH TEPPHTOPHANBHLIMH THADPOMETEOPONOr HUECKHM H
OPraHH34ILHAMH,

B cnpaske Q0AXHB! GLITH YKA34HDI:

H4A3BAHHE M MeCTa PACIONOXKEeHHS (reorpadHueckHe KOOPAHHATH )
METEOCTAH L HI, XAPAKTEPHCTHKA YCJIOBHH 3aMHILEHHOCTH YYACTK CHOro-
C'heMOK;

MPOACIKHTENbHOCTh HENPepbhlBHOre pana HabMI0AEHHH NATICYTOUHbIX
3anacoB BOJIb B CHEXHOM MOKpOBE (He MeHee 8 nert).

Cherosas Harpyaka Ha nosepxHoctd 3zemau P, xH/m?, onpepensercs
no ¢opmyae

P = 0.01h,., (1)

rac by — 3anac BoALI B CHEXKHOM TOKDOBE, MM.

Ecau cranunu ne pacnoaaralor AAaHHbIMH O 3anace BoAW A, . 10-

87



MYCKAETCA MCNONAB30BATb PE3Y/bTaThl 3aMEPOB BbICOTH CHEXHOIO MOKPOBA,
OnpefeneHHol No TpeM pedkdaM H3 3a3ULHILEHHOM  YYACTKe MeCTHOCTH
M cpeaHeill NAOTHOCTH CHCra 33 pPacCMaTpHBAECMbIH HHTEPBUJSt BPEMEHU

he = 10A.9¢, (2)

ruge  hc — BLICOTA CHEXHOrQ NOKpoBa, CM; Q¢ — IMJOTHOCTb CHEXHOTO
[OKPOBAE, I'/cM”

B MHOTOCHeXHbIX PAaliOH3X HHTEPBAJ CHErOCLEMOK MOXKET ObiTbh yBe-
anden o 10 cyr. B 3Tom caiyuae A8 NOAYYEHHS OAHOPOAHOH HHPOPMAILHH
OnpeleNsieTcs NATHCYTOYHOE 3H4AYCHHE CHETOBOH HATDY3KH P KaK npome-
W VTOUHOE

Pn’ = (Pruﬁ.f + PI+5,I)/21 (3]

rjae t — BpeMs, CyT; i — NOPALKOBLIA HOMED rofd HAOGNIOAEHHH.

Buiuncaenne pacyeTHOH CHErosoH HArpy3kH Ha 3emae

UcxoaHuid cTaTHCTHUECKHH Matepnan o00padaTuiBAeTCA B TAKOM {i0-
pRAKE:

|. BoiHUCBIBAIOTCA NHATHCYTOYHBIE 3aNachl BOAbLlI B CHCXKHOM MOKPOBE
P.. MM, (T — WHAEKC NMATHCYTOWHOTO NEPHONd, { — HHAEKC rofa Habawic-
HHS).

2. BoluncasoTest cpejHHe NO BCEM rodam 3anacsl BOAbl 110 NATH-
CYTOYHBIM HHTEpBANAM

T
Pﬁ:': I/T E Pt:'-. (4}
{ = |

rae 7 — KOAMMdecTBO JeT HabnioneHns,

3. Onpeneasiercs makcumaJbHans narpyska A, kH/m?, n3 cpeaunux
HO MATHCYTOUHBIM HHTEpBanaMm

A = 0,01max (P;). (o)
T

4. Onpeaeasiiorcs clyuyalHble OTKAOHEHMst Sq, MM, 3anaca Boad
B CHEXXHOM HOKPOBE OT MHOFOJETHHX CPEAHUX 3HAUYCHHH

gn’=ﬁﬂ'—_ﬁ1~ (6)

=

H onpelensieTe CTAHLAPT OTKJOHEHMA 3dNacd BUALI S, MM

R ! T =,
S — — Z (g'u')? (7)
Nicio=1
FOE 1; — KOJHYECTBO MNATUCYTOUHLIX HHTEpBAMOB HABNOAEHHHA B (-M roay.
T
N = 2 n, — obllee 4HCJO peanH3auMil [STHCYTOYHBIX 32NacOB BOAI

i=| .
B CHEXHOM noxpose 3a T net HabIOAEHHS.
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5. BHUUCARIOTCH NPUPAULEHHS CAYUAHHLIX OTKIOHEHHH Sy, MM, MeXAy
UX TNOCJEAOBATEALHLIMUY 3HAUCHHAMH,

Vﬂ —— S: 4+ 1, § 7 gn' (8)

H onpegenfeTcs CTAHAAPT [IPHPAILEHHH 34113Ca BOALL MM /CYT

0 —02 V S (7 (9)

iy
N:: T=—1

6. OnpeaessieTcs cpeatee sHayeHHe 1IPOU3BEACHUH

] T IF .
MSV e ‘;1 Z Sn'vn' (l(”
N :—-—l 1= |
x KO3(p(PHUHEHT KOPPEAALHH

7. Onpeaenfercsds CpeaHAA APOAOAKHTCABHOCTDL JeHCTBHS CHEroBO#
HAMPY3KH

A = (0,05ZP,)/A. (12)

PacueTHas CHerogas Harpyika Ha 36eMae onpegensercs no ¢op-
My.Te

M?

P, = A +0,0143§“[2i47 + 21N —— —|—485(Q—-025)] (13)

Harpy3ka Ha nokpunitve

HopmaTiBnas cCHeroBast  HArpyika Hd IIOKpbiTHE 38HHRA  ONpe-
AeNAEeTCA Kak

P, = |,00A4 (14)
roe A "Haxoaurcs o popmyne (5).

PacueTtnan cHeroBasi HAarpy3ka Hd T[OKPLITHE 3LAHHA  Onpeaeis-
ETCA KaK

P =¢P,c, (15)

rae  §— Kos(pQUUHEHT, YUHTLIBAWOUIHH OTHOWIEHHE HOPMATHRHOIo €06~
CTBEHHOrO BECa [MOKPLITHA (BKAWOUAS BeC MOABECHOIO  CTAHOHAPHONO
OOOPYAOBAHHS) K PaACUCTHOH CHEIrOBOH HATPY3Ke HA 3emJe, OnpeaenfeMbly
no taba. I:

¢ — KO3 OPHILHEHT nepexond OT Beca CHEruBOro NOKPOBA 3€MJH K CHe-
FOBOH HArpy3Ke Ha TIOKPbITHE, MNPHHHMACMBIH B  COOTBETCTBHH CO
CHull 201.07—85; P - pacyeTHas CHeroBaa Harpy3ka Ha 3eMmJae
(no popmyne 13).

Mpumep. B Tabn. 2 npuBenewts KduHBLle HAONIOACHHH 34 3anacom
BOAbl B CHEroBOM NOKpuse B Teuecuue Bocbmu ce30u0B (T = 8). Cpeanue
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10 MATHAHEBKAM 3HAUCHUA P, N0ACYUNTAHB H 3allHCAHW B MMOCJACANEM
cronbile 3Toit Ke Tabauiibl, MAKCHMANbHOE H3 CPEAMHX 3HAUYCHHE HArpY3-
ku A = 0,01 - 88 = 0,88 xkH/M" cOOTBETCTBYCT TpeThel NATHAHEBKE MapT4.

CayuafiHbe OTKAOHCHHA OT cpeauero 3uavenis S, OnNpeacAecnn no
dopmye (6) M npuseleHbl B Taba. 3. Ctanaapr OTKIOHEHHA 3anaca BO/lbl
BhlucaeH no  dopmyae (7)) npu N =8 .28=224 u cocrasun
S =352 mm. [Tpupawenun cay4yaitubiX OTKAOHCHMA (Taba. 4) uMeT
cranaapt V = 2,06 mm/cyr.

Ilpouasenenun S.V. (tabn. 5) umeior cpeanee 3HaueHne M, =
= 14074/224 = 62,7 MM°/cyT; KOMPDHIUKHEHT KOPPEAANUH MEXK/Y BCIHUH-
HOH ftarpyaki ¥ ee npupanieunem 2 - 62.7/(35,2 . 2,06) = 0,173.

CpelHAS NPOAOMKHTEABHOCTL NCHCTBHA CHCTOBOHW HATPY3KH A =
= 0,06 - 1539/8,8 = 87.5 cyr.

Pacuernan cHeroBas parpyika Ha 3emae Pg = 0,88 4 0,0143 X

X 35,2[2.47 + 2 ln( 206) 4+ 4,85(0,173 — 025)] =] .88 kH/m2.

Ta6auwua |
Koadduumuent &

ee——r—

q,/P* | 0,2 0.3 | 0.4 0.5
0,99 0.97 (.94

e

* Jlan npomexkvrounuix avauveunit 4,/P, nonyckaercst onpeaeanTh &
NO JHHEHHOH HUTCPIOJSHLIY,

Ta6awua 2
JlaHunie 0 3anace BOAL B CHEXMHOM NOKpoOBeE

Mecnu ;Hdﬁ,lfllﬂlll:?ﬂllﬁ P.. MM, In cesnHawv

—_ P,

66 /60 [66/67 [68/69 hg,’?ﬂ 0/7 71 /72 72/73 73,74
5 -
| 10 —
15 —
Honbpb 20 B
25 _
30) _.__
D — 51 10
1 () — | 60 15
15 — 68 | 23
J1ekabph 20 — 174 | 31
25 — 47 37
30 - 78 41

()



lTpodoancenue raba. 2

I -F-———- ——— ——

Mec s i P.. MM, o ce3oHam ;
ef ##) 1 = K
L Mﬂuurﬁﬁfﬁﬁ@q_ﬁﬂjﬁﬂ BAs701 70771 TI/?Q
i
5 a9 | 51 | 290 | 51 |29 [ 20 ] — | 81 | 46
0 | 991 60 | 38 150 | 33 |30 — | 80 | 49
‘l T 15 051 68 | 41 { 62 | 42 | 31 { — { 72 | 53
"Bapb 20 10| 74 | 42 [ 68 | 42 | 32 | — | 61 | 54
25 1201 83 } 47 | 78 | 30 : 63 | 57
“ 30 28 | 90 48 78 27 1 . 69 60
6 21 96 | 59 | 77 | 3l 73 | 65
10 35 | 10] 66 | 77 38 82 7
@ 1 15 44 | 103 72 () | 31 84 73
espaib 1 9p 150 o5 | 76 | 90 | 25 88 | 75
25 160 ] 99 80 90 | 44 85 79
30 167 99 79 90 ob 83 81
5 166 | 9l 54 | 46 | 36 | 87 | 8l
1 173 | 84 | & 65 | 48 | 52 | 86 | 87
M 5 1781 68 1 94 |1 94 | 90 | 32 | 55 | 9b | B8
apT 20 (175( 43 { 94 { 94 [ 96 | 30 { 48 | 96 | 85
25 104 | 42 04 86 | 108 33 39 90 86
30 1721 27 | 8 105 {100 | 16 ] 16 | 86 | 76
5 1521 10| 99 | 87 | 8I — 16 | 82 | 64
| 1 () 791 — 80 90 46 — — 26 4()
Anne 15 81 — | Bt ] 54 |1 20| — | — | 20 | 28
pedh 20 82 — | — 13| 71 — ] — 1] —1] 16
29 | 53] —} - | — | — | — | — | —
30 — | -} - — | — 1 — . — | —
S = 1539
Tabanuwna 3
Cayualinbie OTKNOHEHHA 3anaca BOAb OT MHOrONRETHETO CpPeAHero
M i S... MM. o cea0onam
AL e —————————————
*”"”-"”“ﬂ“““" B6/67 | 68,69 [ 69/70 [ 70/71 | 71/72 172/73 | 73/74

Hoabpb —
5 | 10 4)
10 31 45>
15 39 45
flexabpe 20 | 44 43
25 | 43 40)
| 30 53 37
-_1——.—-—
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IIpodoawernue Taba. 3

S... MM, 0 CCILHAY

el

Heonn HAOAOREH UK rmm ?;?f 7-2;’73 I?aﬂq

5 53 5 | —17 —17 —45| 35

10 50 ¢ 11 | —11 —19] —49! 31

f 15 52 1 15 | —12 —221 —53] 19
FiuBap 20 | 56| 20 |—12] 22| 54| 7
25 63 | 26 | —10 — 95| —53| 6

30 68 | 30 (—12 —28|—32] 9

3 64 31 —0f — |Rj —5H2 ot

10 65 | 31 | —4 —928] —53| 12

15 71 | 30 | —1 | — 42| —20[ 14} 1]

Pespans 20 75 | 20 1 —50| —29| —44] 13
25 81 | 20 1 5 —35] —48] &

30 86 | 18 | —2 —26| —33] —50| 2

5 85 10 | —¢ —35 —49] 6

10 86 | —3f 2 | —22| —39] —45] —1

Maot 15 90 | —20f 6 | —56{ —35 &
' 20 90 [ —42] 9 | —55 —33] Il
25 108 | —44] 8 —53 —371 4

|30 96 | —49]| 10 —60f —47 10

5 | 88 | —54] 351 23| 17| —64 —6U1 —18

| 10 | 39 | —40] 40 50 | 6] —40 —64 —14

A 15 57 | —28] 23| 26| —8{ —28 —4(q —3
pe-ab ) 66 | —16] —16)] 19| —9| —1§ —24 —16
95 — - = -] -- B _

[T N (R e g i
Tao.imwilaga 1
MpupameHnsa cayyadHbiX OTKIOHeHRR HabMoaeHHH
Mecit IIHH _ ‘?n. MM, 11O CEIOHAM

HabmoAeHR| o5 66 | 56/67 | 68/69 |69/70 70,71 72;73 73/74

5 -1 — 4 =1 -1 =1 1= 1=

10 | - — - - | - = | —

Hos6ps ;3 I R R R R T R
25 — 1 - — - N —

30) — | — | - |- — | - — | —

5 10 | —10]—10|{—10] —3 |—10| =10 | —4t1

10 2] | —5| -5 —5| —2 1 —5] —51 4

p 15 8 | —8| -8] 10 0 10! 10 0
HexalGph 20 5 | —al 71 10 =4 ]—96[—261 —2
| 25 | % 2 2 | 4| —61 —3

| 30) 10 | —1] —7 0] —8 10| — 30
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Meean

HAuBapb

Hun

'n.. MM, ey 4300040

[Tpodoawenue Taba. 4

1Ok 10H KA hwﬁf, 69/70 | 70/71 | 71/72 | 72/73 | 73/7%

5
10
15
2()
25
30

| %

Deppa.t

3
10
15
20
25
3()

Maprt

Anpeab

Mecsu

Hoabps

HabAIeHM

5
10
15
20
20
30

O
10
15
20
20
30

Hluu

O
10
15
20
25
30

Jlekabpe

3
10
15
20
25
30

(3
—3

I

e OO & TN O

b5 /6h

RN

100
651

| 312

22()
—43
53()

66/67

1 00
75
— 04

LWLONWN O NN O O

2
—4
8
5
7
—3

&
Ti + "'1'“ ]

68/69 |69/70 ¢70/71

——
-
L
-
-
—

100

79}

184
— 112

| —28

147

100
75
—50
5()

6
0

I Y

1| —2

5] —3
—1] 0
—15] —3
—6| —3
— 1 13
—2(—13
—10| —1

I
I N

|
WD~

TaGawuwa d
[TponiseneHua CAYyYaHHbIX OTKNOHEHHH OT CPeaHEro HA NPHPAUICHHS

O UM

71772 |72/73 |73/74

——
—

——
enle——
—

.

o | 100 100| 168
0] 750 75| 180
0 | —50{ —50 0
36 | 606] 806 | —86
—8 |—108| 222 |—120
128 | 170 164 |—111
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[Tpodouaxncenue rTada.

.IIHH ; e MM LTI LEAHIAM
MecHu
5 | ol 30| —e8! 10l—17] 0 | 230| —70
10 — 1500 66| —66] —4]—16| 36 | 147 {— 124
SuBapt 15 104] 60 121 721 —55] 66 | 212|—226
HBAP 20 224{ 100 700 12| o© 54 | —84
25 441| 208 147| 405| 75 | —53| —6
30 340 120 1981 84 | —52 27
34l—195 531 8
—64 364 —396] 48
Douo: 420 29 — 11
cBpaib 400! o 192 26
5250 2101 100 —42
234 —66] —49 —8
0 o7n 70 | —180 94
70l —110 156 |—35(\ —7
M. —48| 48 | 952 | —66] 72
apt o971 99 | —55| 148 | 33
25 242 | — 106 470 | —98
; 46 | 420 780 60
_— R O —— .
5 |(—704 270 875 —138—119 256 | 258 | 504
10 — 1911 —560 20l —H4 1 —96(Q — 960 —506
A | 15 1031 —33(0) — 391 112 | —336 — 33 —48
nped 20 594/ — 199 624 91 —194 —193 — 128
25 — | — _ : — | =1 —
30) — | — _ i o —
1 .
> 4341 | 1217] 1588| 1069} 1463 1324| 13271 1745
XY — 14074
[TPUTAOXEHHE 3
Pexoxendyemoe
Onpenenenne HArpy3ok or serTpa
O0uwne yxaszaHun
PEKOMEIUIE][IHH npe;ulaauut:cnu AN ymlinem-m BE‘TpOBUﬁ Harpyaxu

Ha 3J4HHH € YUYETOM MCOCTHLIX MOTCOPONOTHUCCKHX J4HHBIX O CKOPOCTH
perpa.

Jlauubie O CKOPOCTH BOTP3 CAEAYET NPHHHMATE OT OJAHKAHLIHX
K 3A8HHIO METEOCTAHUWA, PACNONOXEHHBLIX H3 OTKPLITOM He3attMiLEeHHOM
MECTC HWJAH HAXOASUIHXCH B dHAJOMHUHLIN CO 3/IaHHEM YCAORHHEX MO CTe-
NeHH 3ALUIMILEHHOCTH H THIY MCECTHOCTH
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OCHOBHLIM HCTOUHHKOM 3THX AAHHLIX SBASIIOTCA CAPABKH, BLidBACMbIC
10 3a0pOCy 33Ka3uHKa TeppHTOpHaabHBIMH yhpaBaedHHamu [ockomruapo-
MCTA H CrOo CNCUHHANH3HPOBAHHLIMHE OpraHHiauuamu (rHAPOMETEOP IO K-
yeckue HHCTHTYTH, 06cepBatopun, BHHUHUrugpomereoponoruucckon nudop-
MALLHK ).

B crpaBke A0N0XKHB ObiTh YKa3aHUIL:

HasBaHue W MECTO pacliofOokKelusi MeTeOCTAHUHH, XJdPaKTePHCTHKA
YCAOBHH €¢ 33WHIWCHHOCTH H THITA MECTHOCTH,

Cnocob M YCJHOBHSI HIMEPEHUS CKUPUCTH BeTPA — THIl BEeTPOHIMEPH-
TeJLHOrO NpHbopa (gaiorep ¢ JCrkOH WiH TSRCJIOH LOCKOH, aHEMOMETP),
BLICOTA ©€ro  VCTJdHOBKH HAL  YPOBHEM  3€MAH, HHTEPBAJ OCPCAHEHHA
CKOPOCTH Betpd (2 Mun wan 10 mun), 4HCJH0 cpoulblx  nabaoaenHi
CKOPOCTH BCTpa B CYTKH;

MPOACAKHTEABHOCTE  HENIPEPLIBHOrO  pada HAOGMIORCHHH  CKOPOCTH
BueTpa (He McHee 1D Jet);

pacueTHble AUHHLIC O HaHbOoLER CKOPOCTI BCTPA U, ¢ NATUACTHHM
[CPHOAOM NOBTOPHEMOCTH (MCPHO/L, B TCHEHHEC KOTOPOTrO YKA3AHHAH CKOPOCTh
BETPA MOABMHCTCH HJAH NPeRbIIEeTCH B CPCAHEeM OAHH pa3);

CTATHCTHUECKHC JIAHHDIE 0 CKOPOCTH BETPd, HeodXOAHMBLIC AAf YCTa-
HOBJACHHH PYHKILHH PacnpeaeJCHHA BeTPa H YTOUIECHHS CKOPOCTH "Us.

[Ipumeyanne B tex ciayuasnx, KOrza yclioBHS HIMEPEHHA CKO-
PDOCTH BeTpd HA METCOCTAHUHH HC YUHTHB3IOT B NOJHOH MCpPe MCECTHLIX
0CcOOCHHOCTeH BETPOBOro peaKHMa B PAHOHE PUCHONOKEHHA 30dHHH
(BAHSIHHE Dpedbeda MECTHOCTH, KPpyoublX BOAOXPAHHAHW, H T. 1)
HAH BbICOTA YCTAHOBKH BETPOHIMEPHTEJIbHOTO nApUbOpPa OTJAHYAETCH OT

crafirapruoii (10 M) Gosee uyem Ha 2 M, opradH3auHaMH [ OCKOM-
FuApoMeTra 10/KHbl YCTAHABIHBATLCH COOTBCTCTBYIOULHE MHONPABKH CKO-
POCTH, NOAYYEHHOH NO NdHHBIM MOCTEOCTaHUHN.

Hopmarusupili ckopocTHodt nauop serpa w.,, [Ma (xrc/v?), wa BoicoTe
10 M Haa NOBEPXHOCTLI) 3EMJKR ONPELALNNETCR N0 HopMyae

b
w. = 0,61v,
rae HOPMaTHBHAA CKOPOCTL BETPa v., M/C, NPUHHUMACTCA MO AUHHLIM:
paiorepa ¢ ABYXMHUYTHLIM OCPEANCHUEM CKOPOCTH

v = qo
a =075+ 5/vd"
HO He Oonee |;

dHCMOMOTPDA C JBYXMHHYTHHIM OCDEeAHEHUHEM CKOpOCTH
Uo = Ug";
aHeMOoMeTpa € NCCATHMHHYTHLIM OCPeHCHHEM CKOPOCTH
U”= I,ludl*:] -=

3HAUCHItA CKOPOCTH BeTPA € NRATHACTHHM N[CPHOAOM NOBTOPASMOCTH]
vs', M/C, HPHHUMUIOTCH HAa OCHOBAHHH OGPABOTKH CTUATUCTHYECKHX AaHHBIX
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O CKOPOCTH BeTpa ¢ Yy4Y€TOM PpacyeTHbIX JaHHbIX oOpraHu3aumd [loc-
KOMIHApPOMETA,

HMamcHenne HOPMATHBHOrO CKOPOCTHOIQ Hanopa BETPa € BHICOTOH
Ha.l MUBEPXHOCTLIO 3€MJAH YYHTBIBAGTCH VYMHOMKEHHEM W, Ha KO3phi-
WHEHT R, NpuHuMaembi$t no taba. 6 CHull 2.01.07—85 npu artom:

= R, (KaK AJA MECTHOCTH THNa A), CCAH M MCTeoCTajiuia H 3gaHue -
HAXOAATCH B OTKPHITOM HE3dlHUIEHHOM MEeCTe;

k= kg (K4K 2Nt MEETHOCTH THMa B}, eciH METeOCTAHUMS HAXOAHUTCH
B OTKPBITOM HE33UIHILEeHHOM MecTe, a 3/ldHHe — B YCJAOBHAX, XaPAKTepPHbIX
ANA MecTHocTH THna b.

B Tex cayuasx, Koria M 3]4HHE, H METeOCTaHUHMA HAXORATCH
B YCNOBURX, XapaKTepHbiX AdH MECTHOCTH Tmna b, kKospdHuHeHT &
CACAYCT NPHHUMATL AAA BbicoTh He Gosee 10 M pasHbim 1, a and
60/ buIeR BHICOTDI

k= kg/0,65.

Kospduuuent neperpyikn (KOIQDUUHEHT HANESKHOCTH 110 BETPOBOH
HArpy3Kke) caeayerT NpUHHMATh paBHbim 1,2

lipeasapurenbHasi 00paborxa CTATHCTHYECKHX AAHHBIX

Crarncruyeckas MHDOPMALMA O CKOPOCTH BeTpa 3a T JeT wmeTeo-
POJOrHYecKUX HabJIOQeHHA MOXeT OuTbh NOJY4€Ha B BHae BHOOPOK:

CKOPOCTeH BeTpa N0 Ppe3yihraraM BCeX CPOMHLIX HabAIeHHH
(06beM BblGopkH N = 365wT, rAe w — 4HCAO CPOYHbIX HaBNOAEHKHH
CKOPOCTH BeTpa B Kaxable CyTKH, @ = 4; 8; 24);

MECHUYHLIX MAKCHMYMOB cKopocTu Betpa (N = 127),

rOAOBLIX MaKCHMymOB cKopocTH BeTpa (N =T).

fIpn nabaopernsax no dorepy unenecoobpa3Ho HCNO/ib30BATh Bhi-
OOPKY MECHYUHLIX MAKCHMYMOB, MO0 dHOMETPY — MECAUYHbIX HWJAK TOA0BBIX
(00heM BLIGOPKH TOAOBLIX MAKCHMYMOB A0AXKeH Ouith He MeHee 20).

Bui6opKH cKOpOCTEH BETPa M0 pe3y.abTaTaM BCeX CpouYHbiX Habawoge-
HHH MOTYT ObiTh HCROJB3OBAHLI IPH YCIOBHH, UYTO OHH TIPEABAPHTENbHO
CTPYRNBPOBAHLL H COOTBETCTBYIOULHE HM CTATHCTHUYECKHE PHALI HMCIOTCH
B KJAWMATHUYECKHX apXHBaxX MWJAH ONVOAHKOBAHLI B  CMNPAaBOYHHKAX
(B 4aCTHOCTH, JaHHble CPOUHbIX HAOJAWAEHUH nO daorepy npHBeseHbl

B 1abn. 5 uwacth Il «Bereps Cnpasounuka no kaumary CCCP.— M.

1967 —1968 rr.).
Idannoie Bcex HaOJIOACHHA CKOPOCTH BeTpa nMo ¢uorepy npeacras-

AHIOTCA B BHAe  Tabadithl  NOBTOPSAEMOCTH  (OTHOCHTEJIbHAR UHACTOTa
nosigsieduss B Y% ) DO MHTepBaJaM CKOPOCTH BETpA, COOTBETCTBYOWNAA
Kane uaMepcHun gaiorepa (taba. 1),

Ha6agwneuuaM o duorepy © JeTKOH JOCKOH € BePXHHM [1DELEAOM
WKaAbl u3Mependit 20 M/c CooTBeTCTBYIOT HHTepBaaki 1--10 (¢cm. Taéa. 1),
ecJiH Ke B MEePBAUHBX OKYPHAAax HAONIOAEHHA HMEKTCH  3alHcH
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Hannpe Habmonennit cKopocTH seTpa

Homep iH-
TEepBana

Hutepara.,
M/C

IlosTopsc-

MOCTHL, O

Tepsana K

TatGauna |

Hosmep rpaHuub uH- | 2 3 4 5 | 6 7 8 10

(CKopoCcTb Ha TpaHMue
HHTepBaJa Ui, M/C

1]
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«CKOPDOCTH pBeTpa OGosee 20 M/c», CyMMapHas OTHOCHTENbLHAA YaCTOTA
TAKHX CJIydyaes ykasolsaercss B8 HHtepBade |1. Habusiogenusm no ¢aorepy
C THXCJOH [OCKOH ¢ BCpXHHM npeaeioM uwiKaaws H3mepeuun 40 wm/c
COOTBCTCTBYIOT HHTepBansl |1—14 (Taba. 1), a cymMmapHas OTHOCH-
TeNbHAs YAaCTOTa Ccayuaes cKopocTH BeTrpa OGonee 40 m/c ormevaercs
B HHTepBane 15.

[TocnenoBaTeibHbBIM CYMMHPOBAaHHEM NOBTOPREMOCTH P, OT HAHMEHbILHX
3HaUeHHH CKOPOCTH K HaHOOJABbIUMM ONPeleAseTCH HHTerpajibHaa NHOBTOPS-
eMOCTb, 75, KOTOpas ABJSETCH CTATHCTHYOCKOH OUEHKOH F¥(us).

PYHKUHH pacnpelesieHHA CKOpPOCTH BeTpd OTHOCHTCA K 3HAYEHHIO
CKOPOCTH Up HA4 BEPXHEH rpatuile COOTBETCTBYIOULEro HHTEPBANA.

3HAUCHHA Up PCKOMEHAYETCA (IPHHHUMATL o Taba. 1. Ormetrum, yTo
AdHHLIE CPOYHBIX HAONIOAECHHH CKOPOCTH BeTpa [0 JdHOMETPY TaKXKe
NpeACTABAAITCA B BHAE Tabn. |, 0AHAKO BHOOP HHTEPBANOB W PAHHU
MEXKJY HHMH He 00yc/ioBJieH OCOOCHHOCTHMH LIKaabl nproopa.

BoiGOpKH MeCHUYHBIX H TrOJO0BbiIX MJIKCHMYMOB CKODPOCTH BeTpa (Io
baiorepy HAM AHOMETPY) TNPeAcCTaABAAITCA B BHAE YIOPAAOUYEHHOH 110
BO3PACTAHHIO CKOPOCTH MNOCACA0OBATENLHOCTH HabJMIOAa€MbIX 3HAYCHHH
U1, ... U2, .., Um, ..., UN. EECAH B 3TOH 0OCAEJ0BATENLHOCTH HEKOTOpHIE
3HAYCHHA CKOPOCTH BCTPEUYAIOTCR B HaOGJIOAEHMAX 10 HECKWIbKY pa3l,
Ka)KA0MY HA0/I04aeMOMY 3HAUEHHIO NNPHCBAHBACTCH OTAC/NbHLIA NOPALKOBLIN
HOMEP.

CraructHueckan oueHka P¥uvn.) PYyHKUHH pacnpeeseHUss MeECHAUHDLIX
HAKH TOAOBLIX MAKCHMYMOB CKODOCTH BeTpa onpeaensietcs AJ4s KaxXaoro
unexa BHIOOpKH nu ¢opmyne.

P*vn) = mf/(N + 1), (2)

rae m — NOPAAKOBLIH HOMep udaenda BblOOpkH; N — o6bem BLIOOpPKH 34
BeCh CPOK HAONIOAEHHNA.

CAaeayer OTMETHTb, 4TO ANA YCKOPeHHUsi OGPAaGOTKH BBIGOPKH MecHu-
HbIX MUKCHMYMOB CKOPOCTH BETPA pe3y/bTaThl HAGAI0ACHHN NPEIBAPHTENBHO
FPYMIHPYIOTCA N0 HHTEPBaJAAM, NpH 3TOM A8 Habjgouaenud no ¢Jaaorepy
MPHHHMAKIOTCH HHTEPBANbl ¢ COOTBEICTBYIOUIHMH HM TpAaHUWUEMH Ug [0
Tabn. |, 8 an8 HaONlOAeHHH NO AHOMCTPY HHTEPBAaALl AJHHOM | uaH
2 m/c ¢ rpanduamMu v, KpatHbiMmH 0,5 M/c.

[loBTOpPRIEMOCTL MECAUHBLIX MAKCHMYMOB B MHTEpPBAaJje { BuiulCASICTCS
no ¢opmyae
i,

TN+

FA€ 77, — YACJNO MEeCHAUHDbIX MAKCHMYMOB CKOPOCTH BETpa, OTHOCHULIHXCH
K HHTEpBaJy /.

P,

100, (3)

CratHcThueckas oueHka P*(ve) GYyHKUMH pacnpefeneHusi MecsuHblX
MAKCHMYMOB /115 CKOPOCTH Uy HA FpalHile HHTEpPBaJa

k
d*vy) = X P. (4)

F— |
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Jlast Toro, utolb! COXPAHHTE NPH YCKOPEHHOH 06pPaGoTKe MEeCAUHDIX
MAKCUMYMOB JEHCTBUTEbHbBIN XapaxkTep CTATUCTHUECKOTO pacnpeneneHus
HdHOOIbLILHX CKOPOCTEH, 11e1eco0bpa3io i HAHOOABIMKUX UJeHOB (rae
T — uncno aer Habuioacnui), T. ¢. B OTceyeHHoM cnpaBa '/,, 4acTH
VIIOPSLOUCHHON BbIGOPKH ONpeNeNsiTb HHAHBHAYAJbHbe 3HauyeHHRs P¥(va)
no ¢opmvae (2), a oCcTanbHbie YleHb BHIOOPKH TPYNNHPOBATb NO HHTEP-
B4dJaM.

CriiaXXHBAHRE CTATHCTHYECKMX AAHHLIX M ofpenecacHHEe CKOPOCTH BETpa
C NATHACTHHM NEPHOLOM NOBTOPHEMOCTH

[1as craamupaHuAa craTucTHueckol dyHruuu F¥(vy) CpouHbix Hab.110-
ACHHU CKOPOCTH BeTpa npHMeHsieTcs (QYyHKUHA pacnpelesienns Beibyana:

Foy=1—ew| ~ ()"} (5)

v>0 9y>0 >0,

rae F(v) — BepOSATHOCTL TOFO, YTO B NPOU3BOJNBLHO BHOPUHHOM HHTCPBAC
Habaonennns Al = l/w (At =6; 3; 14) ckopoctb BeTpa Gyner meHblue ©:
B, Y — napamerpsl macutaba v popMhbl paciiperesiecHHs.

JAAfa craa’kuBaHHWA CTATHCTHUECKON (YHKUHHM paCnNpeneNeHHs Mecsu-
HBIX HWJW [OL0BhIX MAKCHMYMOB CKOPOCTH BCTpa IIPHMEHAETCR QYHKUHA

pacnpeaencuun ['ymbean:

Plv)= exp {*”” [ U;f‘]}‘ (6)

B8, >0, u>0 —oo <<v<oo,

rne F(v) — BEPOSITHOCTL TOrO, HTO B TNPOH3BWIBHO BoiGpaHHOM wMecsiue
(rogy} ckopocts 8erpa Oyaer Medbiie v,  Pi, & — napamerphi
MACItUTA04 H NOJMKEHHH paciipeleneHHs

CriaXHBaHHe CTATHCTHYECKHX JAAHHbLIX BHIOJAHAECTCH ¢ OMOWbBIO
BCPOATHOCTHOH OymMaru BuiGpaHHoro pacupeneneHus (8) uav (6), Ha Ko-
TOPON TCOPETHUHECKOE pacnpenencHue H306paKaercs MPAMOA NHHHEH.

CTaTHCTHYCCKHE JlaHHBIE HAHOCHATCY HA  BEPOATHOCTHYID Oymdry
B BHAE TOUEK, OTBEYAIOIUHX MNapaM 3HaueHHH Uk, F¥(Ue) AAR CPOUIbIX
HAOAI0NEHHH CKODOCTH BETPA WAH Um; P*(vm) n vey P¥(vr) ANMA MECAUHDBIX
HJH rOROBBIX MUKCHMYMOB CKODOCTH BeTpa (pHc. | n 2).

Ecai COBOKYNHOCTL ONBITHBIX TOYECK TPYAMHPYETCA OKONO HEKOTUPOH
NMPAMOR W OTKAOHEHUS] OT Hee HOCHAT CIYYaHHBIH xapaktep, BbIOpaHHAS
(GyHKUHUA pacnpeaciedHHs YNOBACTBOPHTENBHO COMACYETCH € JaHHLIMH
HabNoleHHR. Crna)kKupalowas npamasi ¢ AOCTATOYHOH AJR  NPaKTH-
YEeCKHX LEeAEH TOYHOCTLIO BhiOGHPACTCH BH3YAJABLHO C NMOMOIULIO [IPO3PauHON
JAHHENUKH.

HonyckaeTcs MpoOBOAHTL CrAAXKHUBAKXILYID NMPAMYIO N0 4—3 KpalHHuM
TOUKAM, PACAONOXKEHHBIM B 06M3cTy HaubBonblinx HabatoNaEMbIX CKOPOCTCH
BeTPa, ec/lH BLIGPAHHOE TEOPETHYECKOE paciipelc/ieHHe He COorjacyercs

CO BCeH COBOKVMHOCTLIO ONbLITHBLIX TOYEK.

7
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I — F(v)
Puc. |. UCnoansunanne BepoatTHOCIRON SyMdin packpenegendn Beinbyaan

Heob6xoanma umeTb B BUAY:

[. BeposTHocTHan 6ymara umeer pasHomepHntit macwtab: ana pacnpe-

. |
aeneruna Bedbyana - - 1o ocsm Injn - U, BAR  PACAPCACACHUS

I — F(v)

l
D)

2. lNpy nanvdurn 8 Tabn. | AdlHLIX NO NOBTOPAEMOCTU CKOPOCTEH
serpa Goaniue 20 m/¢ (aan datorepa ¢ aerxol jockoit) u 6oabunie 40 m/c
(1151 QUHOFEPN ¢ TSXKEAOH  JIOCKO#), COOTBUTCTBYHWME  3HAYCHHA
F*eya) v F*(0,,) MOTYT GLITh OTHECCHL! YCJOBHO K 3HAYCHHAM CKOPOCTMU
Ha rpasuue nuTepBanos v,, =21 w/c o v, ==4! m/c.

CKopocTe BeTpa oy €  AATHIETHHM  [EPHOIOM  MOBTOPSEMOCTH
(f = O JeT) YCTAHABAMBEETCH NO CrAAXHBAWOINER NPSIMOA K3K 3H3yeHue
CKOPACTH, BOPOHTHOCTL HEHPCBBIULUCHHA KUTONNK PIBHY

P(Li'a]:(l — a\f,f() 100?.”, (T)

Fym6eas — no ocu inin
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Puc. 2. HcnoabsoBarie sePpodirnocTHoR Gymarn pacnpesenennn Fymbean

rae Al — HHTCPBAS BPCMEHH, HPCICTABHICNEM KOTOPOTO SBARCTCH O1HO
HoOMOACHHE 8 BLIGOPKE PACCMATPHBACMOrO BHLa (Hanpumep, NPH veTubipex
I

4 - 365
Bepositnoetn Ploug) upusedeHnt 8 Taba la

CPOUMHLIX HabDAACHHAX B CYTKH Af =

road).

lpumep 1. Onpegenenne CKOPoCTH U, 110 CPOHHBLIM  HAOTIONEHHUAM
o gaorepy 4 paza B CYTKM  AJS METCOCTAHILIM «Marnntoropeks,

CTATHCTHUCCKHE JaHHLIe UPHHATIY N0 Taba., 5 qactn 11 «Betep»
Cupasounuka no kaumary CCCP (M.: [iapovereonsnar, 1967). roau
habaonenun 1936— 1960 v npusercunt B Tab,

i

Us, P(Us) HaHeceHubl Ha  BePOSITHOCTHYIO GyMary pacnpeaeneHmn
BeAbyana  (em. puc. 1), Craaupanne BuinoAHEeHO BU3YaNbHO O

101



Tabauuwa la
3nauenune sepontHocTedt P (Ug)

L —

—q_

Bua Cpounpte Hab Ti0AeHIS Mocaunpie MNoaosuic
BEHOOPKH 4 pa3a B CyYTKN MEKCUMYM bl MARCHMY M bl
- —————————————— )
P (ve). % 99,9863 l 08.33 80

Ta6bamnwuwa 2
CrarucTnuyeckne naHHme CKOPOCTH BeTpa

.

Hutepran,

“ /e 0—1 | 2—3 | 4-5|6-7 |89 [to--11|12—13}14—15}16 —17]18 —20

Mostopse- | 32,3148 (163|122 82 | 44 [ 66 | 1.8 | 2,7 | 07

MOCTb, % ‘ '

Fpannua 2 | 4 {55175195| 11|13 |55 18 | —
HHTCpPBANA 1

Up, M/C | .

Fr(o), % |32.3|47.1[63,4|756|838(882|948]966]993| —

Tabawna 3
CTaTHCTHYECKHE aHHLIE CKOPOCTH BeTpa

r
8-9 12— 13| 1415 |16—17 | 18—-2012]1 —-24|25—28

26 101 105 9 2

HuTteppan,
M/c

Yucno cayua-
€B i;
[TosTOpne-
MOCTh

n;

0
P Nh+IIOO
I'pasnua HH-
TepBana U,
M/C
P (i'k) —

k“
= N P

iR

0,67 { 3,34 8,7 133,75 (35,16 | 3,01

95 1 11 | 13 |55 18 | 21 | 25 |29,5 35

0.67 | 4,01 17,38 26,08 |59,83 194,99 | 98 [98,67 | 99,67

| | .
D Kpa#HUM fpaBbIM TOYKAM. IKCTPAnOJsILHER CrjaaxHBaIUEeH npsAMOn
A0 3HaucHusn F(v) = P(v;) ycTaHOBAEHO 3HAaueHHe CKOPOCTH v, 2= 28 m/c.
lMpumep 2. Onpepenenve CKOPOCTH BeTpa Uy MO MECHYHBIM MAKCH-
MymMam no duiiorepy Ans meTeocTaHlUHH «MarduToropcks.
CTaTUCTHUECKHE NAHHbIE NPUBEACHBI B TabJa. 3.
vs, P{v;) Havecednl Ra BEPOSITHOCTHYI0O Oymary pacnpeaeaeHuem
[ymbenas (cm puc. 2). CraaxKusaHHe BBINOJIHEHO N0 4 KPaWHUM NpPaBbiM

Troukam. MHtepnoasuuelt npu 3Hauedun P(v;) = P(vg) ycraHOBARHO 3Haue-
HHE CKOpOCTH Uy == 27 M/c.

{ = |
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[TPHJTOXEHHE 4
Pexomendyemoe

TaGanus aan pacyera yCHAGHNR CTAABHBIX KOHCTPYKUMI C YUETOM BJAMAHHA

aedexton N nospexsennh

Tabavwnya |

Kosddnunenror k..., Rsuy ANA PAIAHIHBIX NPOKATHNX ApOdHACH, MM

tneanepuw syrappu IsyTagpuw mspokonosovtwe
rocT 8240-727 TOCT 8239—72* TY 14-2224.72

Homep

b I{UMEP b HGHEP k
npodnaa xeoH npotuis b npoduis thild

12 0,29 0,27 20 0,26 0,24 20u1 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 | 025 0,24 27 0,23 0,2 261 0.25 0.25
18 0,26 0,25 27a 0,22 0,2 | 30w 0,22 0,21
20 | 025 | 024 | 30 | 022 | 02 | 35w | 02 | 018
22 0,24 0,23 30a 0,21 0,19 4011 0,17 0,16
24 023 t 022 | 36 | OI8 0,16 H0w 0,17 0.16
27 0,22 0,2 40 0,17 0.15 60w 0,16 0.15
30 0,21 0.19 o0 | 0,15 (.13 701 0,15 0,14
36 0,18 0,17 | 60 0,13 0,11 — — |
Tabawnua 2
JLONYyCTHMBIE OTHOCHTEALHBIC WCKPHBACHHSA
3AEMCHTOB (PepM M3 NAPHHIX YroAKOB
N_ [lpeacabHo ponycTHMBLIE AHAUEHWS
‘{‘AnR,n
0,9 Uo 0.12510,105]10,08 |0,065(0,05510,045|0,04
Ua 0.00570,03 0,04 0,05 [0,065[0,06 |0,065
0.8 Uy 0,21 10,16 }0,125/0,105]0,08 }0,065]0,055
Vo 0,00510,03 |0,005[0,06 10,07 10,08 |{,090
0,7 | Uo 03 (02 [0,06 (0,12510,105(0,08 |0,04
Vo 0,00510,04 [{0,07 0,09 [0,10510,125]0,13
0.6 Uo 0,315(0,21 (0.16 [0.105{0,065|0.045]0,04
Vo 0,005 0,10610,125]10,16 [0,175]0.1851 0,19
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Tadnuua 3

Kosdpduusent .. paa crepkHel H3 paBHONOAOYHLIX
YyrOAKOB, WIAPDHHPHO 3AKPENACHABX B JBYX
rAABHLIX MAOCKOCTAX

(e =1, p,=1)
Ko3hPuLUUEHTH Puy Npr T,, PaBHOM

A, - - — ——— e N
“ ~05]-0.4]|-03(-02]-01] 0 [|401]+02}t03]|+04]405

| B 34? s [ 9 Lo |1 1o} s
0,05 860|883 {906 928 952 {957 {925 | 872 825 [ 783 | 744

0.1 851|871 (893|917 |939 [951 |927 {872 |825 | 783 | 744

05 0.2 829 (852|871 |891 915 (924 |931 |874 {826 {784 | 745
2| 03 810|828 848 868 | 887|900 [032 [A76 | 828 | 784 | 746
0.4 7921810 {820 | 548 L 861 {871 1903 831 | 830 | 786 | 748

I' 05 {772 17021804 | 822|843 |846 [975 (891 | 833 [ 789 | 749

_ it

0.05 |725 761|799 | 849 | 889 (896 | 842 | 752 { 680 | 620 | 57

| 0,1 700 {744 | 780 | 820 | 804 885 | 843 | 753 | 680 {620 |57

1 0,2 682710743 |779 | 816 {835 [ 852 | 756 | 682 | 622 | 572
0,3 | 652|680 708 | 740|772 | 790 | 843 | 762 | 685 | 624 | 574

04 16256491678 17051734 |747 | 792 | 774 | 690 628 | 576

0.5 160416251651 {675]698 {711 [752 [681 | 699 | 632 {580

i I R L - 1 -
0,05 [602 644 |688 |726 (814 1824 | 754 | 640 | H5H&

0,1 158616241664 | 7TI81 774 18101755 1041 | 558 1496 | 447

s 0.2 |555|588 624 |666[7121734 | 768 | 644 | 561 | 498 | 448
- 0.3 |526]555]586 6201642 1674 | 745 (653 | 565 [ 501 | 450
04 15005251551 |567 611 628|680 {673 1571 | 504 {453

05 475|498 | 521 '545!571 585 | 627 | 659 5321510|45¢5

0.05 |494 541|591 | 653 661 | 538 | 459 | 402 | 359

0,1 1480|521 | 567 |21 | 688|720 | 664 | 540 | 460 | 402 | 359

) 02 |4511485]522 1564 613|641 [ 676 {544 | 162 | 403 { 359
0.3 | 425453 [483 | 504 | 542 | 563 | 648 [ 552 | 466 | 406 | 361

04 |[4011425]450 (476|507 (5231577 |575 4?21409.353

0.5 {379]4001421 444 | 465 [ 480 (510 | 545 | 482 L 414 | 366
— T —t—t—

0,05 |404 | 151|502 | 563 | 647 | 667 | 569 | 451 | 380 | 330 | 293

0.1 13951434479 1532 5081628 {572 1452 {380 330 | 293

o5 | 0.2 | 370402437 | 477|524 | 550 | 585 | 458 | 382 | 331 | 299
3 03 {347|374 402|433 468 [ 487559 | 164 | 385 | 333 | 295
0,4 | 327348372397 | 423 | 438 | 486 | 482 | 390 | 336 | 297

05 |308]3261316 366 | 386 | 397 | 424 4 454 | 399 | 350 | 299

o - N I

0,05 331!361 499 | 481 562’53() 181 1379|317 | 275 | 243

0. [ 323|350 | 404 | 454 | 517 | 559 | 486 | 380 | 317 | 275 | 243

. 0.2 |3061335]|368|405] 447 [ 173497 [ 383 319|276 | 244
0.3 | 288312337 | 363|387 | 404 | 483 | 388 | 322 277 | 245

04 |[270]2901311 (3333553691413 {400 325|279 246

0.5 | 255|271 | 288 | 306 | 323 | 333 | 361 | 379 331 | 282 248
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fIpodoaxenue raba. 3

T Koddduurentel Gua NPK Ue, PasHoM

A, .,
] ) ) B ) Y
S N IEN T S 0 N S AN AT

0,05 | 270|307 352409482 | 481 | 408 | 320 268 | 232 205
0,1 | 266|300 | 340 | 387 | 446 | 485 412 | 320 | 268 | 232 205
0,2 12052821312 1346] 3831421 141813231 2692331 206
241 { 2631 286 [ 311 [ 331 | 354|421 | 328 271 | 234 | 207
297 | 245 263 | 283 | 503 315|354 334 | 274 | 235 ] 208

214 | 299 ] 2441260 275 ] 284 | 309 323 | 277 | 237 209
223
29|
214
304
194
183
0,05 | 1861211244 288|349 351 [ 2951 233] 196 1711 152
0,1 185 [ 209| 240 280 ] 321 | 353 295 233] 196 171] 152
15 0,2 | 181]202]227| 256| 288| 307 | 299 235 297 | 171] 152
~ 0.3 [ 174] 192] 211§ 232{ 254 ] 267 | 308 | 236 198] 172] 153
0,4 | 166 181 196] 207] 228 236! 269 238] 199 172 153
0,5 | 158] 1701 182] 193] 206 ] 213] 233| 238] 199] 173} 153
0.05 | 158 | 178 | 205 | 242 205 | 398 [ 246 | 202 | 171 |149|133
0,1 [ 157 [ 177203 235|283 (299|254 |202 {171 149|133
- 0,2 [ 155173195 222|251 | 268256 {203 [ 171 | 149 {133
03 [150]166 | 184 | 2021223934 259|204 (172149 | 133
04| 144 157 | 171 | 185 | 200 | 204 {233 {204 | 172} 150 | 133
S5 1381148 159 170 71205202 172] 15
05 | 1381 148]159 181 | 18 _[ 02172150133
005 |[136]152]175] 205 249 255'213 176 | 150 | 131 | 117
U0 135 (151 [ 174 [ 2031243 [ 256 | 219 176150 ] 131|117
< 0,2 1134|149 169 | 192 220|230 [ 220 176{ 150 ] 131} 117
i 0.3 {13t t4dat ol 178t ag|oo6{ 221177 a0 131 117
04 [ 1260 038] 150 163 177 184212 477|150 131 { 117
0,5 [120] 1311140 150 160 | 1681 1821 (74| 149 131 | 117
1 T T T NN RN
0,05 | 18] 132 161 {176 212 220 190 | 155[ 132 116] 104
0.1 [ 118 132{150| 175] 209 221 | 190] i55 132{ 116 104
G 0,2 | 117 130] 147 | 168} 193] 207 ] 190 155 132} 116] 104
0,3 (1G] 1271141 157 170] 183] 191 185] 132] 116] 104
0.4 [ 111122 133 145 157] 163 188 1541 132] 116] 104
0.5 [107[ 1I6] 126 [ 134] 143 ] 148 163 | 149 131 [ 116] 104

IITpumMmeyanne JHaucHURE KOIPPIIIHCHTA g B TaOIHILEG YREANMCH b
B OO0 paa3.
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Tabavwua 4

Ko HuMeHT ¢Puy AAS CTepXKHEd H3 PABHONONOMHbIX
Yyroakos ynpyro3aiemMIeHHbX B AAOCKOCTH CHMMETPHH

H WAPHUPHO 3AKPENICHHLIX H3 ITOH MJNOCKOCTH

(pe = 0.8:

Hy =

|
»

0.5

c:‘@pf.'::

1.9

2,5

106

[=
o

— o | o N

CNds LI N — O mabm—g [ AR &

oy

-l

-

COO0O0O (o000 [Soooee |8

-

n

Tty —o

ety —o
N

COOO00 |[DooooO

)

fviv)

ﬁhLﬁEﬁ)

Yu. TIPH V., PABHOM

830
818
791
767
748
723

674
657
623
093
065
043

443
428
390
367
343
321

360
349
322
298
277
259

854
841
819
789
768
744

713
693

880
868
839
815
787
760

—

0

o1 froz o fos

910 938
894 [923
865 |890
839 |88]
811 |829
782 1806

945
936
303
871
845

812

907
908
214
911]
B77
844

44
044
045
$5()
856
872

4()
41
42
43
45
49

89
89
790
1792
796
801

0.9

H98
98
599

00

01
04

7956
732

656
620
092
064

691
652
618
087

54 ]
al12
401

478
468
427
383 (420
364 | 386
399 [ 357

854
826
768
718
674
635

804
777
727
684
645
611

604
561
498
448
408
370

638
627
04 |
480
423
392

871
802
789
735
683
648

799
739
672
606
553
206

704
646
062
497
445
402

809
811
825
793
737
688

715

717
|755
654
586
534

623
626
|64 7

252
475
42()

707
708
712
1721
1745
717

091
293

098
610
633
068

494
496
002
olo
oll
440

[629 hb6
630 BHbb

15
15

631
636
640
654

006
o(7
010
215
023
H42

68
71
7o
81

516
018
021
025

396
396
I39T
400
454 |403
460 406

444
445
1446
1449

413
414
417
422
431
460

457
430
382
344
314
289

406
387
3ol
321
295
274

386
361
320
287
260
239

337
322
293
2606
215
226

+

317
478
415
367
333
303

596
037
445
394
302
318

433 [ 514
406 | 450
349 | 381
307 | 324
277 | 287
201 | 262

|
643

571
1473
403
| 362
325

260
489
392
342
301

269

-
526
542
548

456
386

341

459
465

| 457

374
325

284

413
416
422
436
413
308

45()
Jol
307
370
338
293

343
1343
345
350
358
366

| 287
287
290

294 |249

300
295

.
357 315

357 315
1359 |316
362 1318
366 (321
373 (325

293 (256
293 (257
295 |258
398 | 260
301 [262

306 | 260

245 1215
245 (215
246 (215
217

2021219

200 | 220



>

o

3,9

L) -

bawwhg TR b — O

t

L

N

4.9

T o O — O

L]
J—

COOCO LoD |[COoCOOD | SO0 eD

325
306 | 347
271 | 297
243 | 261
220 | 234
201 | 208

377

272
260 | 291
233 | 250
208 224
185 | 199
1721 181

229 | 268
222 [ 206
201
181
164
150

194
174

193
190
175
158
143
131
i

233
221
193
169
152
|37

[Ipodoawenue Taba. 4

$ur UPH U, PABHOM

|

482
419
338
289
254
226

433 I
399
394
275 |
047
291

32213791412

3301 399
2731 319
2351} 248
2121 213
190 | 193

393 l 998
396

392

—u.:.;l_n,-z 0 |40 +n.3 4.0.4

244 | 208

299 | 244
303 | 246

32013121 250

281

272 '
243

238

203
243

336 | 255 209
200
212

339 | 251
335 260

973 | 266
932 237
2021 206

324 | 343
290 210

2211 240 251

2031 214
183 188

2751 298
252 268
209
181
157
| 44

184
146

| 108

108
107
103
098
| 092 | 098] 104

123
123
120
113
106

166
164 |
153
139
197
116

192
170

134
121

| 14
142
| 35

167
| 50

198[ 242

150! 160

124
113

120

133 142

157 164 167| 174

200

2|8| 247
164| 171

248

250)
203
150] 1

—t

290)
184 192
165
139] 144

125

205| 215
230| 217

214
216
204

159
159
160
ol
160
150

R

91 4|
178

192] 205
163} 169
146
129

123

129 134
r

117] 209 220

109 113| 115] 119

135

1 204

140
140
| 38
142
|40
31
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Rocn WPM v, PARHOM

hoen = 0,6b, [, = 0.bh
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Rocqn NPH ¥, PaBHOM

inld

0,05 | 0,75 0,80 | 0,89 [ 0,9 0,72
0,1 0,75 . 093 | 093 | 0,94 ),72
4 (),2 0,75 | 0,99 | 0,85 | 0,92 | 0,9} 0,71
0,3 0.76 | | 0,79 § 0,98 | 1 . 0.69
0,5 077 | 1 0,76 | 0,93 | 0,99 0.68
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0.65 | 0,58
0,66 | 0.62
0.64 | 0,66
0.65 | 0,65
0,64 | 0,04
068 | 0,68
().6HY) (),68
.67 | 0,66
69 | 0,71
a7 | 0.7

0.76 | 0,77
(0,73 | 0.73
0,76 { 0,73
0,73 | 0,75
0.7 0,72
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2 0,2 ,
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0.5 ] .
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(.94 | (},69
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0.56 | 0,73
061 | 0.84
0,6 0.83
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064 | 0.7
0.63 I 0.77
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0.67 | 0,92
0,65 | |
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bocn = 0,3b:
[oer = 2,06

ocas OPH ¥, PABHOM

k

A, y
0,05 | 0,79 0,91 | 0,99 0,76
0,] 0,8 0,91 0,99 0,76

2 0,2 | 0,79 0,96 | 0,99 0,76
0.3 0.8 0,86 | 0,99 0,75
0,5 0.8 085 { 0,98 0,76
0,06 1 0,82 | 0,88 | 1| 0,89 0,79
0,1 0,83 | 0,98 | 0,99 | 0,9 0,78

3 0,2 0,83 l 096 | 0,88 0,79
0,3 0,83 | | 0,89 | 0,86 0,8
0,5 0,82 | 0,98 l O,BGJ 0,86 0.8
0,05 | 0,86 r 0,89 | 0,92 | 0,92 0,82
0,1 086 [ 0,97 | | 0,9 0,84

4 |02 |08 |1 | 088092 , 0,81
0,3 085 | 098 | 0,88 | | : 0,8
0,9 083 099 | 088 | 0,98 0,7 0.81
005 | 0,9 691 { 0,92 | 0,87 0,87 { 0,87 { 0,9 0,87
00 |09 |09 |09 |083]|084] 087 | 087 | 0.86

S 0,2 0,87 | 0,9 0751 089 | 098 } 0,85 | 0,71 | 0,84
0,3 087 | 096 | 0,77 | 095 | 096 | 098 | 0,69 | 0.82
05 | 086 | 099|087 | 094 [ 0,97 | I 0,77 | 0,82
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bocqa = 0,66,
loca = 20
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0,65
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RBocy NPH V, DABHOM

1a/4 I i I Hn 4 I 3n/2 I in/4

| =

J I
0,05 0.83 | 0,93 | 0.68 | 0,58 | 0.6l
0,1 0,94 | I 083 | 0.5 | 0,62
3 | 02 0.85 | 094 | 0,96 | 0,61 | 0,62
0,3 0,83 | 0.98 | I 0,61 | 0,62
0.5 0.89 | 095 | I 06 | 06l
0,05 085 | 087 | 0.99 | 0.61 | 0,66
0,1 0,84 | 0,88 | 0,84 | 0,62 | 067
0,2 0.84 | 084 | 088 [ 0,61 | 0,67
0,3 0,92 | 09 | | 0,64 | 0,66
05 | 0,87 | 09 | | 0.62 | 0,65
| 0,05 095 | 086 | 0,89 | 0,75 | 0,74
0.1 | 082 | 0,83 | 0.88 | 0.72 | 0,72
0,2 0,84 | 092 | 0,88 | 0.61 | 0,7
0,3 0,87 | 092 | 09 | 068 | 0.71
05 | 082092 |1 | 065 ] 0,69

[1podoaxcenie raba. 7

bm:.n = O,Qb;
iﬂ«ﬂﬂ —_— 2b

— l f kuf_‘u "p“ "'. pHBHUM
'1"' n ————
{ 0 HR n/2 3n/4 n an/4 3n /2 n/4
e A—— l e, —

0,05 A! 052 | 0,52 | 0,47 | 0,42 | 0,41
0,1 5 064 | 0,64 | 051 | 0,42 | 042
2 | 02 5 1 091 | 059 | 0,43 | 0,43
0,3 6 094 | | 0,65 | 0,43 | 0,43
0.5 7 083 | 094 | 0,73 | 0,43 | 0,43
0,05 5 0,56 | 0,65 | 0,48 | 0,43 | 0,44
0,1 57 097 | 0,9 | 058 { 0,44 | 0,46
02 | 048 | 0,69 | 084 | 093 | 075 | 0,46 | 0,47
0,3 | 049 | 0,77 0.86 | 09 | 082 | 0,46 | 0,47
05 | 051 | 0,86 0.75 { 0,88 | 0.84 | 046 | 0,46
0,05 ‘ 0.58 | 09 | 087 | 063 | 0,45 | 0,51
0 0,64 081 | 0,87 | 0,75 | 0,47 | 0,51
0.: 0,75 075 | 0,79 | 0,85 | 0,46 | 0,51
0 0.8 0,8 | 086 | 0951 048 | 05
0 0,89 0,74 | 0,83 | 093 | 0,48 | 0.5
0 0,67 087 | 0,88 | 0.84 | 0,58 | 0,59
0. 0.71 0.8 | 0,82 | 0,86 | 0,53 | 0.58
0 0,79 0.8 | 08 ] 096 | 0,46 | 0,55
0 0,84 079 | 0,84 | 095 | 0,44 | 0,55
0 0,89 0,75 | 0,81 | 09 | 0,49 | 0.55
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ITpodoamenue raba. 7

i [ - T:_ - Koea NMPH V. PaBHOM -
-l—--.-—-——-i-.——

| 005 | 091 | 089 | 067 | 0,63 | 062 | 67 | 0,89

0.1 0891 09 ] 0761 063 | 063 | 75 | 0.92

4 02 | 0881 094079 062 | 062 8 | 091
03 | 078 08 | 085 | 068 | 068 | 82 | 0.87

05 | 072 08 |1 0911 066 | 065 91 | 0,87

005 { 087 | 088 | 084 | 0.7 [ 0,69 76 | 0,89

0.1 0.86 | 0.88 | 0,8 | 0.68 | 067 8 | 0.88

5 62 | 084|084 078 07 | 072] 0. 76 | 0.84
|l 03 | o078 | 0821 078 1| 0721 0,71 74 | 0,82
05 | 0721078 0981} 07 | 067 I , 98 | 08

[1podoaxcenue raba. 7

buc.'l == 0,95,
locn = 2b

- E—— e ———

Rocn. HPH vV, PABHOM

|

(},05 54 | 0,62
0,1 S8 1 08
2 0,2 67 1 09
0.3 78 1 0,9
0.9 8 0,92
0,05 0.5 o8 | 0,92
0,1 0.9] 0.5 66 | 0,93
3 0.2 0,88 | 0.5 8b | 0,94
0,3 0,85 0.5 84 | 0,93
0,0 0,74 | 0,5 811 8,9]
-_—_T —_
0,05 | 0,91 : 0.59 : (0,89
0,1 0,89 | 0,9 0,73 059 ) 0,731 09
4 0.2 088 | 0,93 { 0,77 0,59 | 077 | 0.9
0,3 077 | 0,85 | 0,81 0,63 | 0,79 | 0,87
0,5 0.7 0.83 | 0,92 0.6 062 | 096 | 0,87
~ ~ T
005 ] 0,871 088 1] 0,78 | 069 ) 0,67 | 0,69 | 0,77 | 0,89
0.1 0,86 | 088 | 0,79 | 065 ] 065 | 065 | 0.8 (0,88
5 (0,2 0,84 | 0,84 | 075 ] 0,66 | 067 | 0,66 | 07 0,84
0,3 0,77 | 082 | 0,76 | 067 | 067 | 0,67 | 0,73 | 0,82
0.5 0.7 078 1 098 | 066 { 062 | 0,66 | 0,97 | 0.8
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Tabaumwna 10

KpuTHueckan vemneparypa 7., ANA KOHCTPYKTHBHBX OPM,
00420 AI0WMAX HUIKOK XAARKOCTORKOCTHIO

T?,, AR KOHCTPYKTHAHWY opM
A KOHCTPYKUBAY WY CTAJAH mapok (cm taba. D)

Toatwna -
2ACMUHI OB,
" AT A AL AZ. B,
A BI, 11 r { B2 b 13 - Qe D
| J13 ' e ,111 a1, A3 | g3, %24. n2.
——‘——ﬁ——__—q——-———_r-—————-————-—-_—————.—-———--—-—r———_—
10 —35 —-35 —J9 —43 — 51 —
) — 22 j —25 — 29 —33 —40) — 175
20 —13 —16 —19 — 24 — 28 —64
25 —4 —7 — — 14 — 16 —_52
30 +6 +3 — —4 —5 —40
35 + 16 412 — 45 +7 —929
‘ i




Tadbanua |1

Mpuemu cnenHaNbHONO YCHACHHS NEMEHTOB KOHCTPYKIMHA

¢ NeNbi0 NMOBLIMEHNST HX XJNAROCTONKOCTH

Tun

KOHC IPYRETHRHA S

dropma

| ——

'HENPOBASP

. — _ —_
Bapuanru
YCOLMIOICHNH
r=10 ]
g — 1 BLICREBMATL
| HA [ TY BUHY
HENPOBAPA
\\ CHATh
r=50 WIKCMAUIMHKOR
1 -
RBETAIL r=10 BhiPE3ATH
A - CAIOM
- - -
AETAND

A T3

| —

=50 BbLIPEJATH
rA30M

-

— o—

! AETANML A
L—-——-—“—n

r =350 PAZAENKA KPFOMOK
s | |

— I

NOAETAN A

~r=10 BBIPE3ATL FA3OM

AETANb /r = 10 BbLIPE3ATL
A \ ] » rA30OM
! o
AETANb ) r=80 BbLIPE3ATL
A razom i
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[Tpodoaxcenue raba. 11

Tin KoHCrpykTHEHAO S Bnr-‘:ipumn bl
Popmd VCHACHHS
HA I Y BUHY 1
HENPOBAPA
B 1 i a I
- BbIPE3SATL FTA3IOM
HENPOBAP r=50 uau wMMOSMAIINHKO®

| T 1 T

r =50
2 — - T BBIPE3ATL FAZOM
Aa
1 ' no AETANW A o - 1
3 -
| | |
r .
4 BLIPE3ATh
| | L _ r=50 rFA30M
BETANL A > 0BO3IHANEHWUE MOANDUKALWA .
AAYMCTHTE r=>50 NPUEMOB YCHMNEHWA B TEKCTE
UWNHOMALLMHKON NOCOEWAR: TWIT— MOANGHKALWA

KOHCTPYKTUBHOHA 20PMB MOANDNKAUUA
i NPHEMA YCUNEHWA

NPYIMEP. Alla, Ble w.T1.Q1.

HPHITOXEHHE 5
Pexomendyemoe

OueHka JONTrOBeMHOCTH CBAPHLIX NORKPAHOBHX Ganok

OucHKa AONTOBEYHOCTH CBAPHBLIX MOJKPAHOBLIX 0aJ0K MOXeET ObLITh
NOAYUEHd K3 YCTAJNOCTHOIO PECcypcda BepXHCH 30HbI CTCHKH Y NOACHOTO
mBa no $popmyae

"TF_E:;H‘C
N.=N,-10 "

rae N, — A0nycTHMOe UHCIO HATPYXEHHH pacyeTHOTO CEYeHHu CBapHol
noaAKpavoBou OGaaxku (pacuerHbi pecypce); N, = 9,5+ 10°—koauuectso
HUTPY)KeHHH, COOTBCTCTBYIOIEE TOYKE [epesioMa KPHBOH YCTANTOCTHBIX
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KpHBAR YCTHANOCTHMX OTKA3OR CBAPRORA "axc
noAxpanosof Gankw _
Oake

OTKAa30B CBapHbIX NOAKPAHOBLIX OalOK (PHCYHOK), o, = 450 krc/om? —
npeaeabHOe HANPAXKEHHE CBAPHBLIX NONKPAHOBLIX HaJIOK, XAPAKTEPH3YIOLLHE
HEOTPAHUUEHHYIO AOATOBCUHOCTL 6anok; m = 761,39 — napameTp KpHBOH
YCTANOCTHbIX OTKA30B CBAPHbIX MOAKPAHOBLIX 0anoK, O — CPEAHECTATH-
HECKOE HAamnpsAMXeHHe B BepxHed 30H€ CTEHKH OT 3KCMJIyaTdUuMOHHOH
KpaHOBOH HAarpy3KH.

3a UMKJ HACPYKEHHA NPHHHUMAETCSi NPOE3] Haj pacyeTHbIM CeYeHHeM
OHOTO KAaTKa KpaHa.

Hanpsi:kcHue B BepxHeil 30He CTEHKH OT 3KCN/AYaTAUHOHHOH HATPY3KH
onpeneasercs no gopmyae
— - 0y Ve " 2 D
Oane = )/(Ux + Gioc, ) — (Ox + Oioc, ) (O1y + Otoc, ;) + (0 + Gioc, y) 4313, |

rne oy = M/ Win,  Oloe, y = F/(tw[ef)m Ofy — QM;I;;,/!,‘, TJioc, x =— 0,250, 1
T;y — F/(hﬂrtw).

3xecs 00603HAYEHHA HaNpPsIKEHHHA, CHAOBBIX H  reOMeTPHUECKHX
pakTopoB nNpUHATH no n. 13—34 CHull [1-23-81*,

Hanpsixkedue o, BbIUHC/AAETCA OT CPEAHECTATHYCCKOH KPAHOBOH
HATPY3KH, XapaKTepH3yeMOW JaBjeHHAMH Kojec F_ . IKCcnayaTauHOHHbIR

NABJE€HHA KoJec MOryT ObiTh OnpeaeeHhl Kak CDCAHeCTATHUECKHE
Hamepeunsa 3a 2—7 cyr. Jlonyckaercsa 3KCNiyaTalHOHHbIE AABJEHHT

OljpenensiTh YMHOXEHHEM HOPMATHBHBLIX 3HAUCHWH H& KO3()(PHUMEHTHI Bep-
THKAJBbHONW KpaHOBOK Harpyaku n = 0,7.

Jlngs noaxpaHoBbiX 6aiN0OK, PAacHONOXEHHhX CO CTOPOHbl OCHOBHBIX
KEJNC3HOLOPOXKHBIX NMYTEH, NO KOTOPbHIM B OTAEJEHHS PA3NEBAHHSA CJHTKOB,

a TaKxXe B NpoeThl HATDCBRATENAbHBIX KOJNOAUCB, Ha KOJNOHH4Abl KOMPOBLIX
HEXOB NMOA3lTCR COCTdBbl ¢ H3JICKHHUAMH H BArOHbl ¢ MeTaJdJAOJOMOM,

KO3 (PHUHEHT BePTHKANbHOH KpaHOBOW HArpy3ku n — 0,8.

Uucno UHKJIOB HATPYXeHHH 6AN0K HA UCCAenyeMOM TIPOH3BOJACTBEHHOM
yuactke N, ycTaHas/iHBaercd HaAOMIOAEHHAMH 4acTOTh MECTHOrQ Harpy-
XMEHHA pacueTHOro ceuenwus O6anok B TeyewdHe 15—30 cyr, yMHOXEHHOW
Ha BECh NEPHOA HX 3IKCNJyataudu. LA nporiosa uucaa UHKJAOB Harpy-
KEHUH npH MNPOCKTHPOBEHHH uACTOTY MCCTHLIX HarpyeHu#d 6anoK [0-
MycKaeTcs OnpeAensaTh YMHOMCHHEM YacTOTH npoe3ros KPAaHOB
Nnpoesnos/s cyrew  HA KOJHUBCTBO KATKOB Ry HA KoHuepo#l Oanke MocCTa
kpaHa. B Tabavue npupeaennl 3HAUYEHHA IMopoesnos/w cyrxs AJA  OCHOBHbIX
3laHHA MeTaANyPrHuyecKoOn TpoMbILJIEHHOCTH.
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e N e — _— -

[Tponetrn uexos,
TeXHOJOMRULCKUE neperent,
OTAENEHUS H T, M.

n poe3aos
B CYTHM

N

PasauvBounasn 100

PasneBaHus cauTKOB 200

[Teunbie 300

Illnakoenie ABOpHI 600

- -
LLuxToBHe [ToBbleHHas yactoTa Harpy-

KoaouHaabn konpoBbix LexoB | 600/1000 | XeHHA NPUHHMAETCH HA Y4acT-
I BOpKl COOPKH H3JOIHHIL | Kax MpONEeTOB COOTBETCTBEHHO

HarpesateabHble KOO b B 30He IKXTOBbIX OGajned w

Pacnpenesnrensible MpoaeTsbl 1200 BECOB, [AKETHDPYIOWHUX npec-
COB, CTe13XeH COOPKH CH-
$oHOB

[Ipn onpenenenusn N, u cpelHecTaTHYeCKHX JaBNeHuH Kogec cJe-
AYET YUHTHLIBAThL (PAKTHUECKO® HAH PACcHEeTHOE NOBLILICHHE HHTEHCHBHOCTH

3KCIJIyaTauHK KpaHoOBOro oO6OpyAOBAHHSA.

IpuronsocTbh KOHCTPYKUHK NOAKPAHOBRX HaJ0K ONpenensercs cpasHe-
HHEM 3IKCMJIYATALHOHHOrO 4YHCAA HArpyxeHuu N, ¢ pacyeTHhiM pecypcom
6ankn N, (Naxe << N,}).

[TPH/IO)KEHHE 6
Cnpasoynoe

lNMpumepw pacuera

lpumep |

N2 HuXHHX [05ICOB NOAKPBHOBHX O63J0K 34aHHA MApPTCHOBCKOTO
exa, mocrpoeHHoro B 1951 r, oro6pa”Ho 4 HcnwiTaHo 14 ob6pa3uon
MeTa/sid. 3HAUEHHA npenena TeKYUYeCTH, NONYUYEHHBIEe [PH HCNBLITAHUAX
o6pa3uos, npWBeaeHbl B Tabanue, TaM 2Ke BHINOJAHCH NOACYET BOJHUH,
BXOASLLHX B BLIpaXKEHHS] 418 0, H Sp.

0, u S, noacuuteiBatorcs no dopmynam 1. 2.17 a, = 3832/14 =
— 273 MIla, S,= Y 4428/13 = 18,4 MIla.

g m=14 no taba. 12 umeem a;=2,614 u no ¢popmyre (l)
nonyyaem Rn, = 273 — 2,614 . 18,4 = 230 MIla.

Ko3pPHuHeHT HaNeKHOCTH NO MaTepnhaJy B COOTBETCTBHH C yKaaa-
HUAMH Nn. 2.18 ym == 1,1. Pacuernce conpotuanenue R,, = 230/1,1 =

= 290 MIla.
3ametdM, 4TOo aan OGaakn DIl-1  MoXHO npuHsTL HOpMaTHBHOE
conporvBienHe paBHbiM 265 MIlla, a R, = 240 MIlla.
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ags:;afa | T, MIla Tic = s | (0i. — 0n) [MpuMeyanue
T — +—

! 279 | 6 Banka BII-I
2 265 | —8 To xe

3 285 |2 »

4 291 18
o | 253 | —2(}
6 273 0 |
7 287 i4
8 243 —30

9 275 2 |

10 274 1 |

| ] 293 20 |

]2 307 34

13 246 —27 |

|4 l 261 —12

MTtor o 3832 —

Mpumep 2

CToHKa BbICOTOH 6,4 M, MoAjepKHBAWOILAA KOHCTPYKLHIO ra3onpCcBOAa,
M3roToBaeHa u3 aBytaspa Ne 27a no OCT 10016—39 (A = 54.6 cm?;
W, =485 cm’; i, =10,9 cm). Pacuernan Harpyska N =520 kH,
HArpy3ka oT COOCTBEHHOrO BECa NOAAEPXKHBAEMbIX KOHCTPYKUHH, MPH KO-
TOPOH BhINONHAAKCE oOmepbl, N;=460 kH. Marepnan KOHCTPYKUHH
HMeeT PacqeTHOe CONMpOTHBAeHMe R,, = 200 Mila.

[Ipun oOGcnenoBaHHAX OOHAPYMKEHO OOUIEE HCKPHBJIEHHE CTOHKH CO
CTPeNAKOH fus =106 M ¥ KOPPO3HOHHBIA H3HOC, PABHOMEPHHIE €O Aone-
PEUHOMY CEUYEHHIO ¢ TAYOGHHOH NPOHHKHOBEHHS Koppo3dnd A* = 10 wmwm.

PacyeTHble reoMerpHuyecKHe XapaKTePHCTHKH BBIUHCARIOTCH MO ¢popmy-

nam (7) U (8):

— - — 2
f_.546(1 1535+ 7= ) = 39.84 o,
W, = 485 (1 — 0,22 - 1,5) = 324 cm”,
(ko3P uuHenT Rsw npuHaT no taba. | npun. 4, d = 8,0 mm; t = 13,7 Mm).
[IpuBeaennoe 3HauenHe paanyca HHEPUHH iy = ]/ W'Egﬂ?. —
ef
324 - 135 _
- ]/ 3984 10,5 cm.

BoluHc/aieM YCAOBHYIO FHOKOCTb A 640 20 _ 1,89, U Ha-

13,5 2.1 « 10°
NpsKeHHe B MOMEHT 3aMepa HCKpuBaeHHs of =460/39,84=11,55 kH/cm’=
=115,5 MIla.
1,89 - 115,5

[lo dopmyae (1) kospdpHunent ¢, =1 — 0,1 300 = 0,796,
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a CNenoBaTeNbHO, CTPENAKA WCKPHBJEHHA B HCXQAHOM COCTOSIHWH, BLIYHCAA-
eman no ¢opmyne (10), cocrasur [, = 0,796 - 6 —= 4,78 cm.
OTHOCHTENbHBIA 3KcReHTpHcuTeT my == 4,78 + 39,84/324 = (0,588, ko-
3 hUUHEHT BAUAHUA ¢opMbt cedewns no tabn. 73 CHull 11-23-81*
pased = (1,76 — 0,1 - 0,588) — 0,02 (5 — 0,588} 1,89 = 1.53.
KospduuHentT nepexosa Or CTPENKH HCKPHBAEHHA K 3IKBHBAJIEHTHOMY
SKCUEHTPHUCHTETY onpeaeaneMm no dopmyse (9)

¥ * !r.
b— 082 + 0.1 531 sg 88 __ 087,

—orkyaa me = 0,87 - 1,53 - 0,588 = (0,78. Ilo Ta6n. 74 CHull [1-23-81*
ans A= 189 v m,; = 0,78 nmeem ¢y, = (0,594,

[TIposepka no d¢opmyne (51) CHull 11-23-81* nokassiBaer, uTO
520/0,594 - 39,84 = 21,98 kH/cm? = 21,98 MI1a > 200 - 0,9 = 180 MIa.

CTOHKY HEOOBX0AHMO YCHJIHTD.

Npumep 3

Packoc hepmbl (HEONOpHBLIA) ANHHOH 226 CM H3roTOBJIEH H3 CIAPEHHbIX
yroakoB 73X75X6. I[1pr ob6cnepoBanun depmbl OOGHAPYXKEHbI HCKPHBJICHHA
forx =25 ¢cM Hu fus, = — 1,5 cM, KOTOpPble BBHAY MAJOCTH HaNpsHKeHHA o
Npu 3amepe CTPeNOK NPHHHMaeM pPaBHLIMH [y, H [y0.

Kpome Toro, o6caeroBaHuAaMH OOHApYXEHA JOKaJabHAA NOrHbb
nojik ¢ napamerpamu (puc. 1) [, = 20 em, [w = 2,8 ¢M, pacnonoxenHasn
NPHMEepHO nocepeanHe AaHWHbL. Pacyernada uwarpyska N = 95 kH, pacuernoe
conporupjenue R,, = 210 MIla.

Beapamepume OTHOCHTENbHbLIE CTPEAKH HCKPUBJEHUS

5 . 5
U, = ‘/2 06 I—?——O«H m—..,=——]£1 206 - 107 _ —0,21.
226 "03 210 226 210
YcnoBHAsA rHOKOCTL B MJOCKOCTH CHMMETPHH
Ay = 2262 0.8 V210/2,1 - = 2,48.

el

Jnn  HAALEHHBIX 3HAYEHMH U, U, M A no Taba. 4 npua. 4
(he = 0,8; py = 1 no ykasanusam n. 2.37) onpenensem ¢,, = 0,351.

Mcnonb3yas pannble 0 Ge3zpa3MepHOW BeNWUHHE MeCTHOH norubu
fou = 2,8/76=1037;, [, =20/756=266 no tabn. 8 nppun. 4 onpe-
AeNsieM 3IKBHBAJCHTHbLIC pa3Mepbl Kpaeporo Boipe3a lo, = 1,72 - 7.5 =
= 12,9 c™M; boen = 0,61 - 7,56 = 3,8 cM.

OnpenensieM yroa v HanpapJeHHf cyMMapHoOH norubu igv =
= 2,5/1,56 = 1,67; v = 58° = 0,32n. u ee Beanuuny J, = y 0.44* + 0,21°=
= 0,49, [lo Taba. 7 npun. 4 onpeneasemM R.., = 0,77,

[Tposepka no ¢opmyae (13) 95/0.35-0.77-17,56=20,2 kH/cm? <
< 210 Mlla nokasbiBaer, uTO 3J€MEHT MOXeT OblTb ocTaBaed Ge3
YCHJIEHHSA.
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Puc. |. K pacuery (npumep 3)

[lpumep 4
Ha cToilixy ckBoauora ceyeuus (puc. 2) ¢ nOACAMH W3 NBYT3BPOB
Ne 36a no OCT 10016-—39 u packoCHOH peuteTKOH H3 pPaBHONOJOUHBIX
yroakos 75X8 no OCT 10014—39 pe#ictByer cuaa N = 1400 kH,
NpUAOKEeHHAR ¢ 3SKcueHTpucHTeroM (L2 M. MatepHan KOHCTPYKUHH
HMeeT pacueTHOe COMpOTHBAeHKHe Ry, == 200 MIla. Cro#ka umeer o6iuee

HCKPHBJACHHE CO CTPeakod [i.= [, == 80 MM (u3mepesHa B HArpyKeHHOM
COCTOSIHHH).

["eomeTpHUeCKHE XAPAKTEPHCTHKH COUCHUS:

BeTBL — A, = 76,3 cM?; [, = 15760 cm*; i = 14,4 cm; [,, = 552 cm™:
iyo = 2,69 cMm;

crepxeHb B uedom A, =2 - 763=1526 cm* [, =2 875=

= 1750 cm*; /,, =2 - 552 + 2« 76.3 - 30° = 138 900 cm’.
[pusenennan rubkocts (cm, Taba. 7 CHull 11-23-81%):

134
w= 108" 130~ %
o 1200 _ 0
Y138 900/ 152,6

het= Y40 + 56 - 152,6/11.5 = 48,4; &y=1,51.

JAs onpenesicHdst 3IKCUECHTPHCHTETA, IKBHBANGHTHOIQ CTPEAKE HCKPHB-
denst f, =8 cm, BuuncaseM m = foA.a./l =8 - 152,6 - 30/138 900 =

= 0,262 u no dopmyse (18) nmeem: k=08 + 0,25 - y0,262/1,56] =
= (),885.
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Puc. 2. K pacuyery (npumep 4)

CyMMapHbiii OTHOCHTENbHBIH SKCUEHTPHCHTET cuiabl N B H3OrHYTO#H
croiike m = (0,885 - 8 4+ 20) - 152,6 - 30/138 900 = 0.893.

Odaa otpeabHol BerBu umMeem: A = 120/2,69 = 45; ¢ = 0,888, v no
dopmyne (17) @eer = (1 + 0,04 - 45 y'200/2,06 - 10°) 0,888 = 0,94. OkoH-
YaTeNbHOE 3HA4YeHHe YCJOBHOH NPUBELCHHOH THOKOCTH ofnpeaensiercs no

dopmyae (15)
he — 4,84 '|/ 506 105 [,46.

[1o ta6n. 75 CHull 11-23-81* naxoaum ., = 0,484.

[posepaem no dopmyne (14) 1400/0,94-0,484-152,6=20,2 xH/cM’=
= 220 MIlla << 210 MIla, 1. e. ycunenre He rpebyercs.

Mpumep 5

B HHM)XHEH 4acTH CTYMEHYaTOW KOJOHHL (pHc. 3) npH obcnesoBaHHM
ofHapyXeHbl caeayiolne 1edeKkTh:

PACUEHTPOBKA Vy3J0B KpelJeHHA pPAacKoCOB K TNOAKPAHOBOH BETBHM
{ = 64 MmM;

ob1uee HCKPHBJAEHHE HHXHEH rnaHeay HADYXHOH BeTBH B MJIOCKOCTH
pamMbl [, = 16 mMm.

Tpebyercs NpOBEepPHTL YCTOHUHBOCTL HHUXKHEH HYACTH KOAOHH B IUIOCKOCTH
paMbl H4 A€ACTBHE pacyeTHbiX KOMOHHAUMWH YCHAHH, HATPYX AW HX BETBH.

nogkpatosywy N, = 1879 xH; M, = —729 xH - m;
HapyxHYlO N2 = 2108 kH, M3z ==1066 xH - m;
pacueTHas nonepeyHan cHiad Qmax = 171 KH.

MartepHan KoJoHH — cTanb MapkH BCT3knZ ¢ pacueTHnlM COMPOTHB-
neHnem Ry, = 22,5 kH/cm? pns dacowsoro npokata u R, = 21,5 kH/cMm®
RNA JIMCTOBOrO nNpokara todunHod a0 20 mm. KosdpdHuHeHT npHBereHHS
PACUETHON AJNHHH ANA HHKHEH YacTd KOJOHHMW u; = 2,0,
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Puc. 3. K pacuetry (npumep 5)

A. TpoBepuM  ycToMuMBOCTA KOJOHH H4 JeACTBHE KOMGHHAUMA

yeusAni, HArpyXaiownux NOAKPaHOBYI0 BETBb, UPH 3TOM OyReM YyuHTHBAThH
MeCTHBIH H3ru6 BETBH B COOTBETCTBHHU ¢ TpeGoBaHHAMH M. 2.44.

My = Quaxi =171 - 6,4 = 1094 kH - cm.

BoluHCIHB TPHOAMKEHHO (N0 HenedOPMHPOBAHHON CXeme) yCHiue B
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NOAKPAHQBOH BETBH, HAWIEM OTHOCHTE/bHbIA IKCUEHTDHCUTET NPHIAOXKEHHA
APOAONLHON CHJAbLl B Y31€ NOAKPaHOBOH BETBH

Mo Ay 1094 - 74,6

TN T W, 1241 - 119

= 0,002.

YcioBHAA THOKOCTE BeTBH B  NJOCKOCTH HAUMEHbBUICH MECTKOCTH

T, — [y V—R;:___ 210 225
iy E 3,79 20 600

[1puBeleHHBIA OTHOCHTENbHBIH IKCUEHTPHCHTET M = nmy = (0,622 X
X 0,552 = 0,343. 3aece n = 0,622 — ko3ppHuHeHT BAHAHHA GOPMB 110-
nepeuHoro ceveHna u3a taba. 73 CHull 11-23-81*.

[lo H3BeCTHBIM 3HAUEHHsIM Ay, H M. M3 Taba. 76 CHull 11-23-81*
Hauaem COOTBETCTRYIOWLEE 3HAUYEHHME [PHBEACHHOrO OTHOCHTENbLHOrO 3KC-
LeHTPHCHTETE Mef = 0,14, yUUTHIBALIEr0 KOCOCHMMETPUHUYHYIO HOPMY 3NIOPHE
H3rubawiliux MOMEHTOB Ha TMNOAKPAHOBOM BETBH B TNpejenax TMaHeaH.
3atem 1o rtaba. 74 CHull [1-23-81* onpersenum Ko3shDUUNEHT @per =
= (),815, yyuThiBaOILHH MecTHLIH H3rub BeTBH.

Has onpepeneHusi Ko ULUHEHTA ¢, XaPAKTEPH3YIOUIEro ycToAYHBOCTh
KOJIOHHBI B UEJIOM, TPEABAPHTENbHO BbIUHCAHM TreOMEeTPHUECKHe XapakTe-
DHCTHKH TOJAHOrO ceuenust A, = A, + A = 74,6 4+ 1148 = 189,4 cm?;
le= Ay + Aways = 74,6 - 88% + 114,8 - 57> =951 000 cm*; i=y I,/A0=
= /951 000/189.4 =71 cm; A= pl/i=20 - 1130/71 = 31,8

= |,83.

[IpuBeneHHas rHOKOCTL HHKHCH 4acTH KOJOHHBI

Nef = 32 _ ]/— ' 189 4 o
i |/ 4+ a A:,l“ 31.8° 4 27 54 6 34.9.

3aech o) = 27 — KO3 PHUHEHT, YUYHTHIBAIOLULIHH YIOJl HAaKJNOHA packoca
K BetBu (cM. Taba. 7 CHull 11-23-81*); Ay = 24, =2 12,3 = 24,6 cM® —
MIOWAAE CEYEHHS PACKOCOB.

Onpenenns YCAOBHYIO TPHBENEHHYIO TIHOKOCTb Ay W OTHOCHTE/bHBIA
3KCUEHTpHCHTeT m no dopmynam (15) v (16)

l—

Ae) = hef V @oerRyo/E = 34,9 Y 0,815 - 22,5/20 600 = 1,04;
M Ag. _ 72900 1894 -88 _ . .,
N, ] 1879 951 000 o

s Ttaba. 75 CHull 11-23-81* hnaiinem ¢ = ¢.= 0,074 # nposepum
YCTOHUHBOCTE KOJOHHDI

N 1879 : 2
—— e —— —— p— v = 2215 H '
GipserA,. 0,574 - 0,815 - 1894 21,2 kH/em™ << Ryy kH/cm

m ==

b. [lpoBepum yCTOHUKHBOCTL KOJIOHHBI Ha JeHCTBUE KOMOHHAUHH
YCHAHHA, HArpyXaiouiHx HapyXHYK BE€TBb, C Y4Y€TOM €€ HCKPHBJCHHA
B HHXXHEH NMaHenH.

['cOMETPHUECKHE XAPAKTEDHCTHKH HAapYXKHOH BetBu A, = 1148 cM’;
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lio=14-46-43° 4+ 2. . 18%/12 4 25,2 - 5,4° - 2 = 4020 cm‘ig—i
= V1.2/As = V4020/114 3 59 cM; Wep = l2/2, = 4020/5 = 804 cm®.
YceaopHasa rHOKOCTb BETBH HA YUACTKE MEXKAY Y3JamMH COeAHHHUTENbHOH
peleTKH

M =%=5 V 39600 — 1O

N 2108

—_ _ — D __ o
(Pq}HETAu IR 0,614 . 0,789 . 189‘4 23;0 KH/(.M > Rya?i‘ 2115 KH/CM ,

[TocKOABKY HanNpsiXKeHHOe COCTOSIHHE BETBH B MOMEHT H3MEPEeHHSA
CTPENKH WCKPHBJAEHHA HEU3BECTHO, NpHHUMaeM [, = [u; = 16 MM. OTHOCH-
TeNbHan crpenka ma = [(As/ W) = 1,6(114,8/804) = 0,228.

Koppnurent nepexona K BHeuentpewHoMmy cxatHwo k= 0,82 +

4 0.1 V/%‘.i;lﬁﬂo.82+o.1 ‘/20]2150228 0.879.

3aeck m = 2,02 — ko3pdpuunedT BannaHuA  dopMbl  NONEpeyHoro
ceyennn, onpepenedubit no taba. 73 CHull I1-23-81* B 3aBHCHMOCTH OT
?'..,2—-— .15 u me = 0,228.

[puBeneHHbll OTHOCHTENbHLIN IKCUEHTPHCHTET Mo = Ryma = 0,874X
X202 - 0,228 = 0,405.

B 33aBHCHMOCTH OT [(OJYUYEHHbLIX 3HAUYEHHH M2 W Ase no Tabn. 74
CHuIT 11-23-81* naxogum ger = 0,789.

Jas  HaxoxaeHHs  KospdHuHCHTA ¢ AR CKBO3HOH  KOJOHHDI
KaK €JHHOro CTEPXHA NPEABAPUTEILHO BbIYHCAACM FRESY W }/(meyﬂ/E =

M: A.a. 106600 189,4-57
= 34,9 y0,789 - 21,5/20 600 = ; m= = e S5 000
— (,574.

Mo tabn. 75 CHuIl 11-23-81* naxoaum ¢ = ¢, = 0,614 u npoBepsem
YCTOHYHBOCTH KOJOHHbBI.

N 2108 — = 23 kH/cM® > Ryy. == 21,5 xH/em?,

¢...A0 0,614 - 0,789 - 1894

YCTOAUHBOCTb KOJNOHHL He obecneuena, TpeGyeTCA YCHJAEHHE NOBpeX-
JACHHOHW BETBH,

Mpumep 6
Ha onopubii packoc cTponuabHoW ¢epMbl, COCTOSIUIHA M3  ABYX
yronko 125X 8, aekctsyer cxkumamowas cuna N, = 300 kH. Marepunan
KOHCTPYKILHH HMeeT pacyetHoe conpotusiaende 240 MIlla. Pacuernas
NJIHHA CTepXHA [, = [, = 4,2 m. Kiacc KOHCTPpYKUHA no n. 4.8 — TpeTuil.

Tpebyercs IPOBEPUTDL BO3MONKHOCTL 3KCNAYATAUHMU 3JIeMEHTA NpH yBe-
JHUEHHH YCHAUA B HeM ¢ 300 10 550 kH.

XapaKTepUCTHKH OCHOBHOTO cevenns: A, = 39,4 cm?: /., = 588 cm*:
W{Jl = {75 CM';; Wﬂg = 64,4 CM* lut = 3 87 CM; QIx — 4 44 CM, D2x = l 63 CM.
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Prc. 4. K pacuery (npumep 6)

Fu6xocts Ay, = 420/3,87 = 108,5; ¢ = 0,488.

[Mposepka 550/(0,488 - 39,4) = 28,6 kH/cm® = 286 MIla > 240 MIla
YK&83biB&eT Ha HEOOGXOAHMOCTh YCHNEHHHA, KOTOpOe BLIMOJNHAEM MO CXeme
pHC. 4.

OnpeaenHM paCYETHYIO BEAHHHHY HAa4albHOro nporuéa CTrepHs.
PacyetHoe 3HaueHHe JIYHAKHOro OTHOCHTENbHOMO 3KCHEHTPHCHTETA MPH
rhox = 108,5, m,, = 0,22.

DuNeposa CKAA

2 2 & 5. & » _8
Nm=nz;:"lw=n2.06 10 4]0" 588 - 10 678 kH.

CayuafiHblii 3KCLLEHTPHCHTET H NPOTHG MONOXKHTEALHOTO HaNpaBAEHHS

300
— . L] ._2 —_— & _2 * — L ] -_2- L — Y —
e:r=022-.163:-107"=0,358 - 107° m; fo, =0,358 - 10 678 —300 —
= 0,284 - 1072 M.

CayyaiHui IKCUGHTPHCHTET W MPOrHG OTPUUATENBHOrO HAMPAB/CHHS

EI - 01r22 (_—'4144 * 10__2) — _'0,98 - lO‘_‘E M; fﬂ.t‘ — 0,98 300 _—

678 — 300
= —0,78 - 1072 m.

[lpoBepka BO3IMOXHOCTH YCUJAEHHS CTEPXKHA NpH NEHCTBHH NPOROAL-
HOrO CXHMAloWEro yCHAHWS, AEUCTBYIOILEro BO BpeMs paboT no ycuJe-

Huio N, = 300 xH:
Mo NPOYHOCTH TNPH CAYYAHHOM 3KCUCHTPHCHTETE MOJCXKHTENbHOTO

HATIPABJIEHHR

300 - 10° _s , 300(0,358 + 0.284) 10°. 10~?
®%=3gz.10 ° T 588 - 10-F (120 — 3360 X

X 1072 . 1078 = 76,14 + 29,9 = 106,04 MIla < 0.8 - 240 = 192 MIla:
MpH CAYYAHHOM SKCHEHTPHCHTETE OTPHLATENbLHOTO HanpaBJeHHA:

300 - 10° .~ 300(0,98 + 0,78)10* - 10~ » e
Oy —W 10 "I" 588 ) lf}:g 3.36 - 10 - 10 —

= 76,14 4 30,2 = 106,34 MIla << 0,8 - 240 = 192 MIla;
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MO YCJAOBHIO YCTOUMHBOCTH

N 300 - 10°
(PuAu 0,488 - 39,4 - 1

Op — 0:3‘ IO_E'= 156 MIlla < 0,8 - 240=192 MIJla.

[Mockonbky P, = 106,34/240 = 0,44 << 0,8, T0 no n. 4.12 MOXHO Bbl-
NOAHATb YCHJeHHe 6e3 pasrpyskH.
XapakTepUCTHKH cederuss nocie ycuaedussi A = A, + A, = 394 X

X 107442761074 =67 - 107" m% I, = (588 + 39,4 - 1,95° + 262 +

+ 27,6 - 2,789 1078 = 1213 - 1078 m*% i, = ‘/13;3 ‘0: —4.96-10"2 w
I}‘

4,2 1213- 1078 .

= o5 gg=2 = 987 G =055l Wi, = =iy =09285-10"° w,

= = : Wy, = — _ — 168,7 - | :

QII A 3,41 l() Mq. W.E,l (12!5 . 5131) l_(-)-__g 681 0 M 3

L W2, . — 2
P2x =— g, 2.52 10

Onpenesum nporud cTepHs Nocae [NPHCOEXHHEHHA 3JEMEHTOB YCH-
JIEHHSA:
NPU NONOKHTEJNBHOM CJAYYAWHOM 3KCUEHTPHCHTETE

¥7, ., 678
f--":fﬂx(l -_ HN([ — ﬂﬂln + Efr)) —-0,284 d lO (l ——*'6-,?'8__ 300 X
2 -
—_— = 0,127 - 107? ™
X 088 + 2 131)
NpH OTPHLATENbHOM myqannom 3KCUEHTPHCHTETE
f e —078. 10" Z(1 2 - 131 -)—_—_-—0.349-19*9 "
. 678 — 300 088 4+ 2 - 131

Pacuer cBapHblX (BOB Ha BO3AEHCTBHE YCNOBHOW NONEPEYHOH

cunbl Qpue = 7,15 - 1075 (2330 — E/Ry)—g—-: 7.15 - 1079 (2330 — 2,06 X

2o()
] S

CTaTHuyeckHii MOMEHT 3WIeMEHTA YCHJAEHHA OTHOCHTENbHO HeHTpalbHOMH
ocu: S,, = 13,8 - 107*.2,78 . 107%= 38,36 - 10~®

MaxcumanbHbll  LAr  LWUNOHOYHOro wWea Imae = 40i, = 40 - 1,98 X
X 1072 =792 . 107% M

[IpuHumaem k=4 MM, { = 0,6 M. CBapka HNPOH3IBOAHTCA 3JEKTPO-
aamu 342; R., = 180 MIla.

PacyeT HenpepoiBHbIX YYaCTKOB IINOHOYHBLIX [(UBOB OCYLLECTBASETCS
Ha CABHTaouife YCHIHe

_ QueSw, _ 1053836 10°F
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MHUHUMANBLHAS QJHHA YYACTKOR [LUAOHOMHOro WBA

anT 05 19,9 . 10 t
f =2 BukiR Y ey 00l =G7%a 180 1-1T- 107~ 1 T =
= (),0297 m,

JLAMHY YJYACTKOB (WNOHOYHLIX IUBOB fpHHHMaem 5 cm. KoHuesnie

YBH AEMEHTOB YCHIACHHA NPHHHMaeMm C KateTom k = 6 mM.
Hopmanbuoe ycunie, nepesaBaeMoe Ha 3JEMEHT YCHICHHS

N, = (500 — 300) 1378 — 51,5 kH.

JnHHa KOHUEeBbIX LIBOB

0.5 (19,9 + 51,5) .
0607 180 - 10*‘f

IlnvHy wBOB npHHumaem 6 cM.
Onpegennem OCTATOUHLIA CBAPOUHLIA NPOTHO 3EMENTA

ZH

5 -+ 0,01 =0,0572 w.

Nm. 678 - _
oy == J T 678 — 300 ° 1.,79; a = 5/60 = 0,083;

vy == 0,04kf = 0,04 - 0.4° = 0,64 - 1072 cm? = 0,64 - 107 M.

Kosh@uuueHT, Yy4YHTLIBAOIHA HauajbHoe HANPSHXKEeHHO-AedOopMHpO-
BAHHOE COCTOSIHHE 3JNEMEHTa H CXEeMY ero yCcHJeHHUS

m=1—uln(l —§)/In2,

GI ‘ b
roe & == R‘“ — KO3 pHUHEHT, XapaKTepH3yIIUHH YpPOBEHb HauadbHBIX
0o

HANpPAXEHHH B 30HE i-TO WIBA.

Hanpsr)xenHssi B 30H€ HUXKHHX LWBOB IMpPH CAYYAKHOM 3IKCLUEHTPH-

CHTeTe:
NOJAOHHTESALILO O HaﬂpaBHEHHﬂ

300 - 10 % 10°% 300(0,358 -+ 0,127) 10—% . 10°
~394-j0 T ( 588710“)3 — (3,36 —0,8) X
% 107% . 107% = 69,81 MIlla;

o) =

OTPHUATEJNbHOrO HanpaBJeHHs

H

0y =

300 - . 107° | 300 (0,98 4 0,349) 10~% - 10°
394 |0—‘"" t— : 588 - m)— (3,36 — 0,8) X
% 10~2. 1076 = 93.5 MIla.

HanpsixxeHHss B 30He BEPXHHX IUBOB [PH CAYHEGAHOM IKCUEHTPH-
CHTETe:
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NONOK HTENABHOIO HaTPas/CHHH
300 - 10* - 107 300 (1,358 + 0,127) 102 . 10°

n . —~2, -8 ___
="3r.10° 588 - 10 ¢ 7,44 - 10771077 =~
— 94 .55 MIla:

OTPHUATEJbHOIO HanpaBNeHUn
300 -10°-10°%  300(0,98 + 0,349) 102 . 10® o .
=394 .10 " 588 . 1078 — 7,44 - 1077 107 =
= 25,7 MITa.
OcTaTouHbIR CBAPOUHBIK NPOrud npu CAYYailHOM 3KCUEHTPHCHTETE:
MONOXHTENBHOrO HallpaBieHHA
0. =—=94,60 MlIla; Eﬂ_ﬁ—94'5§-—0,394; Na o= | _0‘5{11(1-—-0,394)= {,361;
240 in2
69,81 In(1—0,291)
—_ me R — — * ]| — —— == .
o, .— 69,81 MIlla; &, . 520 =0,291; ns.,=1—-0,5 5 1,248;
. —& 2
fo = 1,79 - 0,083 0.64 104_ 420 (2 - 5,49 - 1,361 —
1213 - 1078 8
—2.451.19248)10°2=6,36 - 107" m;
OTPHIATENbHOrO HaTpaBAeHHA
. 25,7 ' o in(1 —0,107) _
0. n—= 20,7 Mlla; Eaiﬁ_—gw =0,107; n.s=1—0,0 5 = 1,082;
| 93.5 | B in(1 —039) *
0w, r— 93,0 Mlla; & = 540 — 0,39; ng.., =1~ 0,5 o — 1,356;
064 - 1076 420°

fo = 1,79 - 0,083 o= - —5 (2 + 5,49 - 1,082 —
—2.451.1356)1072=—604 - 1075 u.

PacueTHbit KBHBANCHTHbIN IKCueHTpHCHTeT & = € + f. + Rofw; NPH
CAY4AHHOM 3KCUEHTPDHCHTETE:

HONOAKHTENLHOTO HanpapieHHn e = e, — e4 = 0,358 - 107 — 1,95 X
W10 2= —1592. 1072 m: e =(—1,592 + 0,127) 107 * + 0,5 - 6,36 X
X 10 Y= —1,433 - 107° m;

OTPHLATC/ALHOTO HanpagaeHHs e = e, — ¢, = —0,98 - 107* — 1,95 X
X 1072 = —293. 1072 Mm; e =(—293—0394)107% — 6,04 - 1075 =
= —333-107° m.

[IpoBepka YCTONUHBOCTH YCHACHHOTO CTepXHf B NJOCKOCTH H3ruba
NPH CAYYAHHOM 3IKCUEHTPUCHTETE!

e; 1,433 - 10~¢
NONOXHTENBHOr0o HanpagaeHnds m, =——A4 — — —— {7
g W 9985 - 10 ¢ X

X 107" =042; % =987 | - 025_0105- =337, n=(1,75— 0,Im) —

—0,02(56 — m)A = (1,75 — 0,1-0,42) — 0,02 (5 — 0,42) 3,37 = 1,4; m,=

. 3- —&
— 1.4 0,42 = 0,588: @ = 04606, o= 990 -10°-10 " __

A 0,4606 - 67 - 107
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OTPHIATCALHOIO HanNpaBleHUA My, = 334 - m__guz 67 - 107* = 0,976;
2285 - 10~ T

n= (1,75 — 0,1) — 0.02 (5 — 0,976) 3,37 = 1,38; m.; = 1,38 - 0,976=1,35;

5 ) 3 —8
- j’ — -O—g%—l __'(6’7 _ 'l%_4 — 933.9 < 240 MITa.

Npumep 7

w. = U,30!]; o0 =

B cBA3nw ¢ yBeaHueHHEM Trpy3ONOABEMHOCTH KPAHOB M[POH3BOAKTCH
YCHJIEHHE CTYNEeH4aThiX KOMOHH KapKaca (puc. D). YcuieHHe BhINOJAHEHO
NyTeM yBeJHYEHHH CEYeHHA ¢ [MPHCOeAHHEHHEM 3JIE€MEHTOB YCHJAEeHUS
CILIOWHBIMHY WBaMH kR =— 6 Mm. OcHOBHOe ceueHHe KOJNOHHbI H 31€MEHTH
YCHJEHUS M3roTOBJEHHB H3 CTasH MapKd BeTdncb ¢ pacuyetTHbhiM CORpO-
THBAeHHem R, = 270 MIlla. ¥Ycuaenwe npoH3BOAHNOCH NPH OTCYTCTBHH
KPAHOBBIX Harpy3oK, KOraa [AeHCTBYOUIHE YCHAWS cocTasaaau: N, =
= 1037 kH, M, = 1777 kH - M. KoappruuenT npuBeaeHUA AJHHbLI HHXKHEH
yactTy KOAOHHLI u =— |,78.

TpeOGyercs NpOBEPHTL YCTOHYHBOCTD HHXKHEH 4aCTH KOJIOHHBI B TIIOCKOCTH
PaMbl HA JeHCTBHE PACYeTHLIX KOMOHHAUHMH YCHAMH, HATPY)KAKUIHX BETBH:

noakparoByw N, = 3720 xH; M, = —2240 kH - m

HapyxKHVIO N2 = 3500 kH; M, = 2400 xH - m;

MaKCHMaJdbHO nonepeudas cuina Q =— 468 kH.

A TeoMerpHUeCcKHe XAapaKTEPHCTHKH CeYeHHSH yCHJIEHHUﬁ KOJIOHH bt

noAKpaHoBana BeTBb Ay = 131 4 26,3 = 157,3 em®: 1 = 3130 4
+ 0,6 - 131 + 99,3 + 2,74% . 26,3 = 3474 cm'; i= ,/3474 157,3 =4.7 cwm;
W. = 3474/10,9 = 319 cm?;

Hapymuan BeTBb Ay = 145 + 20,2 =165,2 coM? [ = 3720 +
+ 2 . 84,6 = 3889 cm?'; ip = Y3889/165,2 =149 cm; W = 3889/11,5 =
= 388 cm”;

nofnoe cevennie A, = 131 4+ 145 =276 cm® A = 157.3 4+ 165,2 =
= 322,5 cm?;, [,=3130+4 131 - 72,76°+ 3720 4 145- 65,74°=1 327 000 cm*;
[ = 3889 4+ 67,85% - 165,2 4+ 3474+ 71.,25° . 1573 = 1566 000 cm*; i=
= /1 566 000/322,5 = 69.7 cm.

b. Ilposepka yCTOHYHBOCTH KOJOHHBI Ha JAeHCTBHE KOMOHHaUHHA
VCHJHH, HarpyXawilHX noiKpaHOBYK BETBb.

Ilas HaxoXIeHHA CBAapouyHOro nporua BeTBH Ha YUYACTKE MEXAY
y3aaMd peuieTky onpeaeinm Ko3pEPpHuHeHTh n;, YUHTHIBAOUINE HAYARbHOE
Hanpsi>KeHHO-Ae(POPMHPOBAHHOE COCTOAAHHE MOAKPAHOBOH BETBH AJA MNPH-
HATOH CXeMbl YCHAGHHA (HoMepa UIBOB —CM. pHC. 5, 6), a Takxe
napamerpbi!V n a¥N,

HauanbHbie Hanpmxenua B 30He (BOB 1,2:

N, M, 1037 177 700

e - 71,15 = , 2,
A, T %"= 976 1327000 °.77 xH/cu

Tol = Opyp =

[To ¢opmynam n. 4.2] BbUHCAHM  BeJHUHHL  KO3PPHLHEHTOB
Lou o,
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: 1 76x7
I
AYEA WL
‘an | 1000
O Puc. 5. K pacyery (npumep 7)
8\ = &2 = 0u/Ryoi = —0,77/27,0 = — 0,214,
o In(1 —&) . in1214
Ly, = Ny = | — l,5-——l-f1—'é————| 1,5'-—,—’1-—2—“—0,581

[Tapamerp npoaO/IbLHOrO YKOPOUEHHS

V = 0,04k = 0,04 - 0,6 =0,0144 cm?.

[1o popmyae (37) Halizem BeSHUHHY CBAPO4HHOTO nporuba

Vi 0,0144 . 1507

81,1 Sy = 1.0 - 1.0 8 . 3474

hey = ona 2.0581 - 0,1 =0,0015 cm.

3nech ay = | — a9 PACTAHYTOrO 3JMEMEHTA, ¢ = | — 415 CIIOWHOrO
Ba,
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Haa onpeneneHus IKCUSHTPHCHTETA NPOAOJLHOH CHJIbI B NOAKPAHOBOR
BETBH, OOYC/AOBJCHHOrO pPacUEHTPOBKOH PAacKocOB', NpeiBapHTENLHO Bhi-
YHCAUM Y3JOBOH MOMeHT M. M npoaosbHylo cuay N, OT RedCTBHA
pacyetrHbix Harpy3ok M, = Qi =468 - 0,6 = 281 kH - cm; Ny =
= 3720 - 65,7/138,5 4 224 000/138,5 = 3328 kH.

[Tockonbky My /Ny = 281/3382 = 0,083 > fw= 0,0015 cM npuumu-
MaeM B KauyecTse pacuetdoro e, = (0,083,

OTHOCHTEAbHBIH 3KCUEHTPHCHTET Ma — € 4, = (0,083 1573 _
Wy 319
= 0,041 << 0,1.
Kosgduuueut npoAoibHOro #H3aruGa @eer = 0,920 naxoaum Kak aas
ILEHTPaJbHO-CXATOTO 31eMeHTa rH6KOCTLIO A == 150/4,7 = 31,9 no raba. 72

CH#nIT 11-23-81*.
OnpeneauM cBapouHbLIA NpOru6 HHXHEH YAaCTH KONOHHB KAaK eJHHOro

CTEPKHA

1037 | 177700 12,1

— 2 E.__ & = .
Jp3 == Opy — —2—7—'6- + m' 62,55— 12,1 I‘{H/CM . LE,; oF 27. 0,448.
o 1037 ., 177 700 I s » ¢ 136 .
Oos=00os= g=c + 797 0{}07'3..[5---13,,(:’: KH/eM?, Eg= &= 57 = 0,503;
ny=ni— | — 0,501 —0448) 5.
In 2
ne=ng=1— o.sﬂl—a-g:@= 1,50;
Ny ___9.2_QL= 1.01.

{1~=—-———--—_._.
N, N, 92900 — 1037
3aece N, = n’El/(ml,)= 3,14 - 20600 - 1 566 000/(1,78 - 10> =

B _ - 0.0144 (1,78 - 1040)? B _
= 92900 xkH; f.=1,01". 1,,0—-—1—55‘:,’300_8 2(—0,58 - 71,15 +

+ 1,43 - 62,65 4+ 1,6 - 73,15) = 1,26 cm.

Hns onpenesieins KoapPuuHeHTa @,, XaPAKTEPHIYIOULEro YCTONYHBOCTh
BCEH KOJOHHB, no dopmynam (d1), (52) BHUMCIUM YCNOBHYIO npHBe-

REHHYI0 FHOKOCTL A, M OTHOCHTE/IbHLIR 3KCUEHTPUHCHTET m

A (pHETR. / 322, 0,92 . 27
— 2 —_— Y e 2 a— -— ) —— —
he = ("L tez)E =) ,giﬁ'ﬁ + 27 57547) “20600
m = gj —?——ac = 09,7 I 26262‘_(5)_0_6 71,25 == (,876.

' PacliedTpoBKa PacKoCcoB BO3HHKaeT BCJAEACTBHE CMEUleHHS OCH BETBH
Ha 2z, — (0,6 cMm.
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3pech A = wl/i= 1,78 - 1040/69,7 = 26,6 — rubKOCTb KOJOHHH; Q)=
2057

— 10 —  — _ 93.81* ;= M/N| —

10 1357 5 = 29.7 — o Ta6n. 7 CHull 11-23-81% 4= Mi/N,
224 000 ..

— 0,50 = =55~ — 0,5 - 1,26 = 59.7.

Ilo Tabn. 75 CHwuIl 11-23-81*% naxoaum we= 0,015 u nposepsaem
YCTOHYHUBOCTb KOJIOHHM

3720
0,015 - 0,92 - 322,5

= 24,3 kH/em® = Ryy. = 27 - 0,9 = 24,3 kH/cm>

B. TlpoBepka yCTOHAYHBOCTH KOJOHHbB HAa JeHCTBHE KOMOHHAUMH
YCHAHH, HATPYXKAKIUIHX HAPYXHYIO BETBb.

JInA HaXOXKAEHWE CBAPOYHOro nporuba HAPYKHOH BeTBH ONpenedHM
NPOAOJbHYIO CcHAY N2, [NEeHCTBYIOLLYID HA BETBh BO BPEMS YCHJEHHH,
H KO3 PHILKEHT Oy, YYHTHIBAIOUWHH BJHAHME 3TOH CHABl HA CBApOYHLIH
nporuob

1037 - 72,8 177 700

Noz = —zge— 1+ g5 — 1828 ki
35 140
0N = ==190 — 1808 — 0%

3aech N,2 = n’El/13 = 3,147 - 20 600 - 3889/150- = 35 106 kH.
[To ¢opmyae (37) BHUHCAHM CBApPOUHbIH MpOruo

0.0144 . 150°
3889 - 8

foo = 1,00 - 1,0 2(—1,43-534+ 1,5 5,3)= 0,008 cm.

Beuay wmanoctu nporuba onpenenfieM @uer KK AA8  UEHTPANbHO-
CHKATOTO CTEPIKHHA.

FubKoCTL BETBH Ayy = 150/4,9 = 30,6.

Mo ta6n. 73 CHull 11-23-81* naxonum ¢eer = 0,923.

Aas onpeaenenns Ko3dpPHUHEHTA @, BLHIUHCIAHM OTHOCHTENbHBLIH 3KC-
LLEHTPHUCHTET

A 322,5

m e} 7 a. 69.8 566 000 57,85 0,9 D

3aeck e; = Ma/Ny + [ = 240 000/3500 + 1,26 = 69,8 cwm.

[TOCKONBKY BEeJHUHHA ge; NPAKTHUCCKH HE H3MEHMWIACH, OCTaBAAEM
Ay = 1,07; no taba. 75 CHull 11-23-81* uaxoaum ¢.= 0,486 u npo-
gepAeM YCTOHUHBOCTb KOJIOHHDI

N 3500 . L . . ___ . 9
W 01486_7);_9?3 : 322,5‘ 24,2 KH/LM ~— Ry.vr:"—'— 24,3 K}I/LM :

YCcTORUHBOCTE KOMOHHBL B MJIOCKOCTH paMmbl obecreudena,

[0 3ak. 675¢. 145
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Puc. 6. K pacuery (npumep 8)

lMpumep 8

JsyragpoBaa Oaska pabouedl nJAOMIAAKH C CEYEHHeM [OSCOB
30020 MM u creHkH 120X 10 MM H3roToBA€HA H3 CTaJlH C pPACYETHLIM
conpoTHBaeHneM Ry, = 210 MIlla. Danka Hecer NOCTOAHHYIDO HATpy3Ky
OT coOCTBeHHOro Beca o00OOpPYAOBAHHA, COOTBETCTBYIOUNHH H3rHOa0OULHR
MoMeHT B HeH M, = 1000 kH - ™.

[Ipy H3MeHeHHMH TEeXHOMOTHH Ha 6anKy nepepaercs AONOJHHUTENbHbLIH
H3ruGgwouinin momeHt AM = 2000 xH - M. Ycunenne peuteHO BHINOAHHTH
6e3 JeMOHTaXa paHee YCTAHOBJAEHHOro ODOpyAOBaHHA 10 cxeme pHc. 6.

I'eoMeTpHYeCKHE XapPaKTEePHCTHKH HEYCHNCHHOTO CEULHHS:

Lo = 590 000 cM*, Aon = 240 cM% W, = 9518 M3 Yoo = Yop — 45,5 cM.

Heo6x0aMMOCTh YCHIICHHS CJAeayeT U3 NPOBepKH

(1000 + 2000) 10‘*’%-8. — 31,5 kH/cm? — 315 MITa > 210 MIla.

YPOBE€Hb HAYAJNbHOTO HATPYMXCHHA:

100 000

o5ig — 10,92 kH/em? = 105,2 MIMa; B, = 105,2/210 = 0,5.

O

Ilns koHcTrpykuMu IV kaacca B, <C 0.8, 1. e. ycuaenue noa Harpyskoh
BO3MOX O,

[1o puc. 6 umeem:
Are=0; A,=236-16=576cm*; y,— 628 cm.

Martepuan saemMeHTa ycuaeHus — cranb mapku 0972C ¢ pacyeTHbIM
conporuaeHuem R, = 290 Mlla, ko3¢pdprumnest o = 290/210 = 1.38.
Onpepeasiom MAOWAAH CKATOH H PACTAHYTOR 30H;

Anc=—;=[240—l,38(0—57,6)]=l59,7 cm?; A,,=240— 159,7=80,3 cm®.
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[Ipepesbibit H3ruGAWILIHA MOMEHT B ILI4CTHUYECKOM LWapHUpeE omnpe-
nenserca no dopmyae (45) npu ym = 0,95:

[M]=1[159,7 - 45,5 + 80,3 - 45,5 4+ 1.38(0 + 57,6 - 62,8)] 210 X
% 0,95 1079 = 3174 kH - ™.

Hnaa cpeanero cevuenus 1 << 0,4Rq.0. 4 no dopmyne (42) nveem:
M, + AM =3000 xH - M << 3174 - | - 1 kH - m.

Ilpumep 9
Ha croiiky u3 asyraspa Ne 2(), noaaepxupatoulyio pabodyld ano-
wanKy, aeficrpyet npoaonbHas cuina N, = 200 kH » H3rnGawiuui MOMEHT
Moe = 15 KH - M. Pacuetdnie ajsuHbl crohiku: [, =66 M v [, =19 M.
Martepuan CTOMKH uWMeeT pacueTHoe CONpoTHBJAeHHe Ry, == 205 Mlla.
[Tocne PeKOHCTPYKIIHM pacueTHbie KOMOHHAUHH HATPY30K HA CTOHWKY

OyAYT naBaTh YCHAHA K MOMEHTDL:

-9 komOu”auun — N = 500 kH, M, = 20 kH - m,
2-5 » — N=350 kH, M, = —40 kH - ™

CxemMa YCH/JACHUS MNPHHATA CHMMETPHYHOH 1O PpHC. 7 € TNPHBApKO#H
weeanepos Ne 12 u3 craan mapku Ber3dneb-2 ¢ pacyeTHbIM CONpOTHBJE-

HueM R, = 270 MIlla (a = 270/205=1.32).
eomeTpHueckdHe XapakKTepHCTHKH COUEHHA!

A0 YCHJ]E‘H HH

A, = 268 cM?; I, = 1840 cm'; [, = 115 em’;
W,, = 184 cM®; i, =828 cm: i, = 2,07 cM;

nocse YCHJACHHS
A, = 53,4 cm* [, =5452 em'. 1, = 358 cm’;

W, =358 cv’; i.= 10,1 cm; i, = 3.68 cm.
OnpeaensieMm napamMerpbl AedOpPMHPOBAHHOR CXeMbl, OTHOCHALLHECH
K HCXOJHOMY COCTONHHMIO:
1500 3,14+ 2,1 - 10* - 1840
= — =7 \ oy — : — : - - l_i,
e 500 D cm. N L 875 K
200 - 7,0
iﬂ —_— 875 _ 266‘ — 2,22 CM.

YporeHb HAYAJBHOIO HATPYXKEHHA  OflpeAeasieTcss  HanpfaXXeHHeM
200 | 200(7.5 + 2,22) 9 _
GUHES | (84 = 18,02 KH/CM — 180,2 Mrla,

o == 180,2/205 = 0,879 > 0,8 — ana BuiNONHEHHA paboT 10 YCHAECHHIO

Tpebyerca Ppa3rpy3uTb CTOHKY HJH BPEMEHHO e€e¢ pPAacKpemnHTb (IIPHHHTU

nocaenpHee) .
OnpeneasieMm npuHseneHHoe PacyeTHOE CONPOTHBIEHKE 110 Qopmyse (49):

[0*



Puc. 7. K pacwery (npumep 9)
[%r___r I

26.8 |
ka =132 — =0 (132 — 1) = L16;

_ 1840 |
b =1,327= - (132 — 1) = 1,22,

R; =205 V1,16 - 1,22 = 243 MIla.

CBapHhle 1IBbI, KPensillHe 3eMEHThl YCHAEHHS, PaACCYHTLIBAEM Ha
YCAOBHYIO MOMEPEUHYIO CHAY:

he = 660/10,1 =65, ¢ =0,779;

21 - 10°\ 500
—75. 106 2 - . — ;
Qic=75- 10 (2330 513 0775 7.06 xH: s, = 154 cm®.

[IpMHuMaem war WNOHOYHOrO WBA Gy = 50 cM << 40 - 1,63 = 61,1 cm.
CaBurapuiee ycuane BoidUCAAeM No ¢opmyae (29)
- 7,06 - 154

MuHuManbHasi ANHHA y4acTKa IUMOHOUHOTO wWBa npH k= 0,4 cM:

. 0,5-99
07-04-180-1-
[Ipunnmaem [, = 5 cm.
OnpenenseM oCTaTOUHWA CBAPOUHLIA NPOTrHE 3JeMeHTa:
a = 95/50 = 0,1;
V=2004.04"=6,4-10"% [, = 660;
o, = 180,2 MIla; §;, = 180,2/205 = 0,88;

Lo

I-{—I=11.‘ED8 CM.

n=1—05In{l — 0,88)/in 2 = 2,53:
__ 200 200(7,5+4222) 2 _ :
GE_--26,§ — |84 i 3,1 KH/CM 31 M“a,

52 = —31/206 = —0,15;
na=1—15In(l + 0,15)/ln 2 = 0,7
875 | 3
YT 875 — 200 'V

Q

[MTo dopmyne (37) Haxonum:

6,4 - 1073 - 660°
fe=13.0,1-— TS —(2-253-10—2-07-10)=0,3 cm.
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Hedopmaliiuu, BO3HMKaAWONIHE 33 CYET MPHKATHA NEMEHTOB YCHJICHHA
yuteM no dopmyae (36):

2 - 31,2
1840 + 2 - 31,2

. = 2.22(! — 1.3 )=2,12 CM.,

Onpeaensem pacueTHble 3KCLEHTPUCHTETH:
Mo KomOuHauun |

e, — 2000/500 + 2,12 + 1 - 0.3 — 6,42 cm:
m; = (6,42 - 53,4)/358 = 0,958,

no KOMOHHAalKU 2

e; = (—4000}/350 + 2,12 4+ 0,5 - 0,3 = —9,15 cm,
my = (9,16 - 53,4)/358 = 1,366.

IlpoBepReM yCTOMYHBOCTL 3NEMEHTA B IJIOCKOCTH H3ru6a no d¢opmy-
aGe (46). Ilpusegennasn ru6kocTh

- 660 243
“=1or Var e =2

no XoM6uHauuy |

n=(1,90 — 0,1 - 0.958) — 0,02 (6 — 0,958) 2,22 = 1,58,
me; = 1,08 - (,958 = 1,514;
fe= 0,443:
500/0,443 - 53,4 = 21,13 kH/cM* = 211,3 MIla << 0,9 - 243 = 218,7 MIla;
no KOMOUHALMKE 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,
§ o= 05361,
350/0,361 - 53,4 = 18,16 kH/cm* = 181,6 MIla << 218,7 MIla

YCTOHYKBOCTL M3 IJIOCKOCTH [JA€HCTBUS MOMEHTA MpoBepdAercd No
n. 5.30 CHull 11-23-81%*;

no KoMGuHauuu |
c=1/{ + 6,7+ 0,958 = (,598; Ay = 180/3,68 = 53,8; g, = 0,83;

500 - 10
0598 - 0.83 - 534 188,6 MIla << 218,7 MIla,

no KOMOMHAUUK 2
a=1—(035— 0,05-1366)=0718, ¢c=1/1+4 0,718 - 1,36b = 0,505:

350 - 10
TS 0B 53d = 1964 MIla <2187 Mila

Npumep 10

Pacuer BbillOnHEH AA8 NOAKPAHOBLIX OAaJ0K OTKPHITOH KPaHOBOH

scTakaasl konposoro uexa. Kononnana noctpoena p 1962 r., war
Konont 12 M, KCOAYATHPYIOTCSI MArHHTHO-rpeidepHhle MOCTORKe KpPaHK

rpysonoabemuoctbio Q@ = 15 1. HHXe npHBeaenb TEXHHRECKNE XapaKTte-
DHCTHKH MOCTOBLIX KPaHOB H IIOAKPAHOBHX 0anoK
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A. Pacuer Gaaku no CHull 11-23-81%*,

Peabc P-43
—060X2.2 | I= 1200 cm
— 160X 1.4 | a == 150 cm a, R,

—60X2,2 |/, =2214356,6 cM®  F" = 42m|kH/cm?| kH/cuM®

8620

HopmanbHoe HANDAMKEOHHC B HHKHEM TI05ice Oy 2]
KacateabHoe HAup#iKCHHE T,, B CEUECHHH 12,76
[TpuBeaenHble HANPAXKEHHA B cTeHKe OdalKH COrJacHo

(n. 13.34 CHuil 11-23 —-81*) 25,3
PacyeT BGLIHOCAHBOCTH CTeuknl Gaaku (n. 13,35

CHull 11-23—81* 7,65

CoraacHo pacuery npPOYHOCTL H BLIHOCAHBOCTb obecrnieueHnl. (OaHAKO
B 3THX O6ajnkax nocae WeCcTtd Jaer 3Kcnayaraumi ObaH  OOHapy»XeHbl
YCTANOCTHHE TPEILLHHbI.

6. TlpomepuM BHIHOCAWBOCTL 6anKH MO PaspabOTAHHOW METOLHKE.

B pesyabraTe HecaeA0BaAHKHA BhisiBJeHbl CPEAHECTATHCTHYECKHE XapaKTe-
PUCTHKH KPAHOBBIX HArPY30K:

r;:c — 33:7 T,
= 711 npoeanos/eyr (1039 np/ThC. T UPOAYKUHH).

OueHHmM HarpyXeHHOCTb BEPXHER 30HB CTEHKH nNO [pHBedeHHbIM
HANPAMEHNAM C YyYCTOM TIPHBEAEHHBLIX Bblllie 3aBHCHMOCTeH:

o, = 407.8; 61, y = 861,24, 04, « = 215,31, ,Oly = 265,85; t,, = 96,0;
Oae = 992,02 Kr/cm

N3 ypasiteninsi KpHBOH YCTANOCTHRIX OTKA30B ONPeALAHM pacyeTHHH
pecypc 6anKH, camaewmyiﬂmuﬁ ee HarpyX eHHOCTH

L ] r = O3k 6 450 99202 6 ] 6
N,__-(M, 10 )10 (95 T35 )10 — 1.84 - 10°.

Hakonaeunoe 3a wecTb JeT 3KCNJAyaTauHu 6anoK NpH HWHTEHCHBHOCTH
Bbinycka npoaykurd 1158,737 tbhic. T/roa 4HCAO WUHKNOB HArpyXeHHH
Ny=2.1039 - 1158,737 Tbic. T=2.4 - 10°.
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[Tockonbky N,y > N,, TO nospexjaenna MNOABHIHCL BNOJHE 33aKOHO-
MEePHO H O0ycRosAeHbl MPEMAe BCEro ycJOBHAMH TEXHOJIOrHYECKUR Harpy-
HEeHHOCTH.

B. OucHuM p0nycTHMYIO HarpyXeHHOCTh GajKH B 3a1aHHbLIX YCJOBHSX
IKCMNYATALUHH C yUeTOM TPeOYEMOH AOJITOBEUHOCTH.

[lycTh  Tpebyemuift pecypc N,, 6aj0oK ¢ yueToM HapallHBaHHUA
O0LEMOB  BLINYCKA NPOAYKUHH NOCAE BEXOAY NPOJIETA HH  HPOLKTHYIO
MOULHOCTb 34 CYET HWHTEHCHPUKAUHHW TIDOM3BOACTBA H COOTBETCTBEHHO
MNOBLILIEHHA HHTEHCHBHOCTH 3KCIJIYATAUWH KOHCTPYKUHH NPH NPOrHO3M-
pyeMoM cpoke skcnayaraund 30 ner pasen Ny = 8,36 - 10° nuknos.

Onpepenum pPacueTHO® CONPOTUBAEHHE GalKH NO BLIHOCAKBOCTH C yye-

ToM Tpebyemoro pecypca H AOATOBEHHOCTH, Npeo6pa3oBaB BbipaXKeHHe
ona N,

(0] =0, + m lg (No/Nsp) = 450 + 761,39 Ig (9,5/8,36) = 491,27

[TyTH CHHMKEHHS HArpy)XCHHOCTH MOryT ObiTbh Pa3HLIMH: YBE€JHUCHHe

UHCJIA KATKOB f CQOTBETCTBEHHO CHHXKEHHE RaBJACHHH F, HCnonb30Baliue
PENbCOB NOBLILICHHON XKECTKOCTH 110 [, H HU3KOMOJAYALIIBIX TPOKJIANOK,
yBEJKRUEHHE MEeTaMNOeMKOCTH BepxHed 30Hb DAJKH HIH ara KoQJIOHH

C TNOCTZHOBKOW (PAXBCPKOUBLIX TIPOMEMXYTOUHbLIX CTOEK MEXAY KOAOH-
HAMH H T. ].

O6ecneunum AONTOBCYHOCTh 3d CYET MOCTAHOBKM KpaHa ¢ YeThipex-
KaTKOBOH 6a30i u npumenenus peavca KP-100, B pesyabrate HopMaTHBHOE
JaBAeHHe NOHH3HMTCA B JABa pa3a # coctasiHT P =21 T, COOTBeTCTBEHHO
Foue =168, [,, =765 cM’, uyto B aBa pa3a Ooablue, ueM y penbca
P-43 W COOTBETCTBEHHO Gusxe = 490 Kr/cMm°

Eap{u < [ﬁ].

Hoaroseunocrh obecneueda, T. €. HCKAIOYEHB BCE 3aTPAThl HA PEMOHT
H 3aMeHy 6Gasiok cpokom Ha T = 30 nert.

lpumep 11

[IpuHaTO peliedne 06 YCTAHOBKE HH3KOMOAY/AbHbLIX YHPYTFHX MPOKA3A0K
Ha noaKpaHOBOH Oanxke npojetom 6 M 104 KPaH TpPy30NnOLbeMHOCTHIO
Q@ = 300/50 kH.

TpeHyercn OUEHUTb MECTHLIE HAMNPHAXKEHHA B CTeHKe NOAKPaHOBOH
Ganku. Pazmepbl 9J1€MEHTOB!

Bepxuuid noac — 490 X 18 mwm;

cTenka — 1240 10 mm;

pacctoande mexay pebpamu xeerkocry — 1900 mm;
Kpatnosbiit peasc — KP-70.

Pacueryoe nasneHune Ha kojseco vy F = 260 xH.
eOMOTPHUSCKHE XAPAKTEPHCTHRH: [apx.n = 21,9 eM’; [3Rox n= 87,5 cm’;
I, == 1082 cm*; 1, = 253 cm'.
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Nnsa Bapuanra 6e3 npoknaaku no n. 13.34 CHuIT 11-23-81* umeewm:

3 —
les = 3,25 V(1082 4 22)/1 = 33,6 cwm;
Gloc, y = 260/(33,6 - 1) = 7,74 kH/cm* = 77,4 MIla;
Mi=260-154+0,75-26-12=624 xH - ¢m;
Oy =2-624 - 1-1/(253 + 88) = 3,66 kH/cm® = 36,6 MIla;
o, = 774,4 + 36,6 = 114 MIla.

HOan BapuaHTa ¢ NPOKAAAKON, KOHCTPYKUHR KOTOPO#H NpHHHMAETCH
B COOTBETCTBHH C AaBaeHueM Koaeca Kpawa no ta6a. 13 CHuIl 11-23-81*.
(Tun 11 h=6 mm, r=1 mm). Ilaag peanca KP-70 BbibHpaem pesuny
¢ Ha=2380, ana Hee k,==3,7 xH/cM® (pe3suna na ocHose Kayuyka CKH-40).
[To ¢popmyne (8D) HaxonHMm:

L 260 4 12 " 3,7 . .4 L
Gioc. ¥ = 310 51107 1082_3‘24 kKH/cm® = 32,4 Mlla.

Mo Ta6Ga. 14 Hacroauwero Ilocobus aass a=15 M u &k, = 3,7
onpeaensieM a, = 0,41. o = 0,41 - 36,6 =15 MIla;, 6,= 32,4+ 1o =
== 47,4 MIla, uto cooTBeTCTBYET TOABKO 429, HaANpPAXKEHHA ANA KOHCTPYK-
UHH 6€3 ynpyrou poKJaaKH,

Mpumep 12

[ToakpaxoBeie GanxH uexa JHCTOBOro M TPYOHOrO MNPOH3BOACTBA
akcnayaTupylorcs 8 Jser, nposer of6CAyXHBaeTca ABYMA KpaHaM#
rpysonoabemuocTbio 80 v 20 T pexuma 7k. Ilpu obGcnenosanun B Gankax
o6HapyXKeHbl YCTaJOCTHHE TPellHHB B BepXHEH 30He.

Hicxonuble naHHbie AJA pacuera NpHBeXeHb HHXKE.

Peasc KP-80 a = 1500

Jiucr —550X 25 MM Pe6pa — 120 X8
N — 1600 14 mm I, = 2293296 cm”
> —550%25 mm [; = 673 em?
| = 12000 mMm I, = 387 cm*
B = 9100 mm K = 5350 mwm
Ki = 800 mm F, = 420 kH

Pacuer BepxHeRl 30HH CTEeHKH Ha BHHOC/IHBOCTL OCYUIECTBAAETCH
B coorBerctBHH ¢ n. 13.35 CHuIl 11-23-81* - Munsx = 2433 kxH - M;
Q' = 224 xH; Q.= 33,6 kH; F = 336 kH.
MecTanfi KpyTAWHA MOMEHT ¢ y4yeTOM (PaKTHUECKOro 3SKCUEHTPHCH-
Tera (no peayabratam obcienobanus € = 30 mMm)
M= F. + 0,75Q:h, = 336 - 0,03 4 0,75 - 33,6 - 0,13 = 13,36 xH - m;

o, = 8,488 kH/cM?% 1., = | kH/cM?; 01c = 6,316 xkH /em?;
o, = 5,557 kH/cm?,;



0,5 V84887 + 0,36 - 12+ 0,4 - 6,316 4 0,5 - 5,557 = 4,253 + 2,526 +
+ 2,778 = 9,557 kH/em® > 7,65 kH/cm® = R,.

BhiHOCJAHBOCTL BEpPXHE# 30HB CTEHKH He of0ecneynBaercsd, cJeaoBa-
TeJbHO, NOSB/JAEHHE B HEH TpeluHH ABARETCA 3aKOHOMEPHbLIM.

M3 pacuetra BHAHO, 4YTO AOAR HATIPFAKEHHH OT MECTHOTO KPYUYEHHS
coctaasdger 29%, Takum o06pa3oM, HCKIIOYEHHEe CTEeHKM M3 paboTbi Ha
MECTHOE KpyueHHe ABJAAETCH 1eaecoo0pasHbIM.

[Mpumensem cxemy ycuaenwus (no puc. 6, e). HMexoas u3 iwara none-
peuHbix pefep KeCTKOCTH HadHauaercd A, = |1 /8a = 188 mm. [IpHHumaem
h, = 200 mM. B coorsercteuun ¢ n. 7.24 CHull [1-23-81* h,/t, =
= 0,5 VE/R, =~ 15 (a5 ctaau mapkn BCt3cn5): £ = 200/15 = 13,3 mm.

[IpuHumaem fH = 14 mm.

YuuTbiBasi  pacnosoxeHHe OTBEePCTHH  ANA  KpenJaeHHs  peabca,
d = 100 mm.

Hanpsa:xeHHe B 1liBe, NPHKpenagloleM JaMeab K pebpy XKeCTKOCTH,

2
Th max = TH+T1"-

[locne ycuaenus kpyrauHit MomMeHT onpesensiem no dpopmyae
M: — Fp —+— 0,75Q;(h; —— C):
c= 11,5 cM; M =10,46 xH - m; r = 49,5 cm; 1, =40 261 cm*;
I =710 cm®; a/2r = 1,52; B, = 0,392; B, = 1,28; B, = 1,43;

o 1046 - [0 - 11,5 o 2.
Tw — 2,6 710 - 495 1,28 . 0,392 = 4,465 kH/cm*;
1046 - 10 - 8,5° >
T;-—-Q,l 710 . ‘1‘21512' 1143-—-— l,302 KH/CM ,

Tamax = V¥ 4,465% 4+ 1,3022 = 4,65 kH/cm2.

Onpeaeaum pacHeTHbIH pecypce

_ Tamax 4,65
Roryor 3,38 - |
[lo taba. 10 N, =19 MaAH UHKAROB.
[To aaHHBIM HCC/IEJOBaHUA HMHCJAO MPOXOAOB KpaHa Ha Haubogee

HATPYXKEHHOM Yy4acTKe coctasnaser 382 rwic. B roa. Ha KoHueso# 6Ganke

KpaHa pacnojoXeHn [ABe napsl  KOJeC, HO Tak KakK pacCTORAHUE

MEXAY KOJEeCaMH B nape MEHblle PACCTOAHHA MeX1y MnonepeuHbiMH

pebpaMu JKECTKOCTH, TO OAHH 0OpPOXOA KpaHa CAeAyeT CyYHTarth 3a /Ba

UHKAA 3arpy>XeHusa. KOAH4eCTBO ILHKJAOB 3arpyXeHuna B Troa n =

= 382 000 - 2 = 764 000.

[Tpn pacuerHom pecypce N, =19 MAH NOATOBEYHOCTb COENHHEHHSA
aamend ¢ pebpoM cocTasaseT O0Koao 2,50 JeT, 4TOo J0CTaTO4HO ANA
H3roTOBACHUA HOBBLIX 6an0OK,

A BLINONHEHHR NPOBEPKH BHIHOCAHBOCTH BEPXHEM 30HbLI CTEHKH,
ONPeAENSAIOTCA H3IMEHHBUIHECH TEOMETPHYECKHE X3apaKTepHcTHKH Oanky.
I, = 2716 478 cm*; 0. = 495 kr/cm?

Hanpsixkenus oT MecTHOro Kpyuewuss onpepensiiorca no gopmyae (71)

= 1,38.

a
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oy, = 2128000 - 1.4 1 566 . 0,908) = 1,653 KkH/cm?.
v 710

CHHXeHHe NOKANbHLIX HANPAXKEHHH O , HE3RAUHTENBHO H B pacueTe
HE YUHTbhiBAETCH.

[To ¢opmyae (148) CHull I11-23-81* noayuum 2,493 4 2,526 4-
+ 0,827 = 5,846 < 7,65 kH/cm® = R..

TpeGoBaHue N0 BLIHOCJAHBOCTH BHLINONHACTCA. B pesyabTare YCHACHHH
HaNPAXKeHHA CHUAXeHbl noutu Ha 40%.

[MTPHJIO)KEHHE 7
Cnpaso4drnoe

Ocnoreble 6yxpenHnie 0003HaANEHHA BEAHYNHH

A, A, — pacueTHbie NNOWAAH CEUeHHWN GPYTTO H HETTo;
Aef — NPUBEAEGHHAA MAOULAAb CEUEHHN C YYETOM KODPPO3¥H,
Ao, Aon — NACULEJAH HEYCHJEHHOTO CeueHHA OPyTTO H HeTTO;

Aoc, Aop — NACILAAH CXKATOA H PACTAHYTOR 30H HEYCHASHHOro CeqeHHs

B 1ACTRYECKOM LIapHHpe,;
A,  A,n — NAOWLAAM Ce4EeHHH 3NEMEHTOB YCH/eHHA OpyTToO H HeTTo,
A, A;p — NAOCIIAAH CKATOR M PACTAHYTOH 30H 3JIEMEHTOB YCHAEHHA
B IUIaCTHUECKOM LI3pHKpe;
I, {, — pacueTHse MOMEHTH WHEPUHH CeYeHHH OPYTTO OTHOCHTEAbHO
ocek x—x M Yy — Y.
Ien, fyn — TO MWe, CeueHMsi HeTTO,
fox, loy — MOMEHTH HHEPUHM HEYCHACHHOre ceyeHHs OpYTTO OTHOCH-
TENBHO OCeH Xo— Xo H Yo— Yo,
Igrn, Inpn — T0 XKe, CeH€HBnA HETTO;
frgo 11y — MOMEHTHI HHEPUHH cCeYeHHS OpPYTTO SAEMEHTOB YCHACHHSA
OTHOCUTENABHO HX COGCTBEHHLIX MEHTPAJbHLIX Ocef,

Moz, Moy, — naruGaroiliie MOMEHTH OTHOCHTE/BHO OCeH X,— X, H Yo— Yo,
NEACTBYIOIIHE HA HEeYCHJeHHoe ceueHHe BO Bpema palboT
no yCu/jieHwio;

M., M, — TO xe, BouncAeHHble 0O HeAeHOPMHPOBAHHOH CXeMe;
N — npoaoabuas CHNa;
N, — TO Xe, npH BHNOAHEHHH PaldOT N0 YCHACHHIO;
N, — npoaoabHas cCcuUAa, AEHCTBYIOU(AR HA HEYCHJACHHOE CeueHHe
B MOMEHT H3MEpPEHUA CTpPeAKH norudu;

Noe — aﬁ.ne!maa CHAa A8 HEYCHNEHHOTO CTepXXHHA (Nos =
= n’El,/13);

N, — yacTh MpPOAOABHOH CHAbl, BOCHPHHHMAEMOf 3NeMeHTaMH
VCHACHHS,

R:; — pacuerHoe CONpOTHBJACHHE CTANH YCHIAHBAEMOro (CYLIeCTBYIO-
I{ero) 3JeMeHTa CIABHTY;

Ruc — pacuerHoe COMpPOTHBACHHE YCHU/HBAEMOro (CYLLECTBYIOLIETO)
3JEMEHTA PAaCTAXEHHIO, CXKaruio, H3ruby no BpeMeHHOMY
CONMPOTHBASHHIO CTANH;

Runo — BpEMeHHOe CONPOTHBACHHE CTaJAH YCHAHBaeMoro (cCyue-
CTBYIOIWEr0) NIEMEHTA Pa3pHBY;

Rwj, Rw: — pacyeTHHE COMPOTHBAEHH YIJIOBHX LIBOB cpe3y (YCAOBHOMY)
NO METanay wBa H MeTanny TrpaHHIR CHNaBJEHHS Co-
OTBETCTBRHMO,

Ruun — HODMATHBHOR CONPOTHB/AEHHE METAAJa UIB32 00 BPEMEHHOMY
CONPOTHBJECHHIO;
Ry, — pacyeTHoe CONPOTHBAGHME CTHIKOBhWX CBAPHHIX LLUBOB;
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Ryno — TpEREN TEKyYyecTH CTadHd YCHIHBAEMOrO (CYLLECTRYIOLULEro)
3IeMEHTA;

R,, — pacuyeTHOe CONMPOTHBJIEHHE CTA/JNH YCHJIHBAEMOrO (cyuiecTBy-
OILEer0) 3JAEMEeHTAa PAaCTHXKEHHIO, cKaTHIO, UIrHby no npeaeny
TEKYHECTH;

R, — pacyeTHoe CONPOTHBACHHE CTajW 3JIEMEHTOB YCHJEHHA no

_ fpeaeny TeKydectu;

R, — OCpeaHeHHO€ 3HAMCHHE PACUCTHOrO CONPOTHBJGHHS YCHAEHHOIO
INEeMEHTA;

S, — CTATHUCCKHH MOMEHT CABHFraeMOR 4YaCTH CeUeHHHd 3JACMEHTOB
YCHJACHHA OTHOCUTENbHO HEHTPAJbHUH OCH;

T — pacuyeTHas OTPHUATENbLHAR TeMNEpaTypa 3.CRyaTauHH;
Tern AT, — KpHrHueckas TeMNCpatypa APYNKOCTH H €€ CMEULeHHEe npH
KOPPO3HOHHBLIX NOBPEKAECHHAX,
T, — caABHTaILEe YCHAHE B ILMTOHOYHOM IUBE,
V — napamerp NPOAOALHOrO YKOPOYEHHS 3J€MEeHTa OT HANOMKECHHSH
CBAPHOTO I1UBA;
W, — MOMEHT CONPOTHBJAEHHSA HEYCHJACHHOTO CeYyeHHs;
We; — npuBelleHHBIH MOMEHT CONPOTHBACHHA C YY€TOM KODPO3HH,
fo — cTpenka nporuba HEHarpyKeHHoOro CTEePXKHA;
[/ — cTpenka nporn0a CTepKHA B MOMEUT H3IMEPEHWH 1107 Harpys-
Kon N°;
[« — nporu6, sb3nBaeMblil NPHCOEAHHEHWEM 3/IEMEHTOB YCHIEHHSA,
fo — ocTatTounni#i nporub, BHI3WBAEMbLIA TNPUBAPKOR  INEMEHTOB
YCHJICHUS,
R — KO3 PHIIHEHT nepexoaa or CTpeakd Nporuba K SKCUEHTPHCH-
TETY CHJIbI;
Rsa, Rsw — KO3D@HUMEHT CJHTHOCTH CEYeHHA 1O NAOWAaAH H MOMEHTY
CONPOTHBJCHHA,
ka, ki — KOapPHUHEHTH NPHBEAEHHA PacCuYeTHLIX CONPOTHBIAEHHH Ou-
- CTANBHOrO CeYEeHHS,;
Lo, ¥y — OTHOCHTEIbHLIE CTpPeqKH nporufoB B HanpapfeHWR oced

Xe— X H yu‘_" yn,

@ — OTHOLLEHHE PACYETHbIX conporHBNeHHH (u = Ry /Ry.),
B, — YPOBEHb HAUANDBHOTO HATrPYKCHUN;
B;. B — KO3PpPHUHCHTEL AJA pacyeTa yraoBOre (Ba COOTBETCTBEHHO

Ye
Yn
Y
Yi
Yd

Ywn
YN, M

.

——

N0 METAJJIy WiBa H METaNNy rPAaHHLB CIlJIABJICHHA,
KO(pPHUHERT yCcaOBRH paboThi;

KO3 PHUHEHNT HAAEKHOCTH NO HAZHAYEHHID,

KO3 (PHUHECHT HANEKHOCTH 110 MaTepHany;

KO3QPHUHEHT HALEHKHOCTH MO HAT'PY3KCe;

KOS P HUHEHT CHHKEHHA PACHETHOrO CONPOTHBACHHA 33 CYeT
KOPPO3HH;

KO PHUHEHT HANEKHOCTH NO MaTepHaJy WBA;

AOTTONHHTENbHBIC KOIPPHUHEHTL HAAEXKHOCTH, YYHTLIBAIOULHE
OCOOCHHOCTH HANPAMEHHOrO COCTORHHA W Ccnocolf suinon-
HEHHSA YCHACHMA;

HOpMdA NJIAacTHUeCKO# aAedopMAallHK;

FHOKOCTDL (A == /1)
yCnoBHas MHOKOCTL (A = A /RH/E);

NpHBEACHHAs THOKOCTL CTEPKHA CKBO3HOTO CEYCHHH;
YCAOBHAA [PHUBERCHHUA TI'HOKOCTH CTEPMHHSA CKBO3HOro ce-
HeHHA (Ao = Aoy V R, /E);

KO PHUHEHT CHHACHHA PACYETHLIX CONPOTHBACHHH NPH BHe-
HEHTPEHHOM CHKATHM,
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Hopmarusro-npoudaodcraennce uadanue
YxpHuunpoekrcranokoucrpykuuun JNoccrpos CCCP

NMOCOBHE NO NPOEKTHPOBAHHIO YCHNEHHA CTAJNIBHBIX KOHCTPYKILHRA
(x CHuIl 11-23-81%)

Pegakuisd MACTPYKTHEHO-HOPMATHBHOR JNRTEPATYPM
3as penakiuned J1. . banban

Penaktop H, ¢. bobpos

Mn, penaktop H. A. KOnaxona

Texusueckui peaaxktop KO, J1. Uluxauxkosa

Koppektop M. E. LlaGaannua
H/K

Caawo B naGop 21.11.88 [Moanucano 8 neuarn 1906 89. Popmar 84X 108' /3. Bymara runo-
rpagpckan Ne 2. T[apuurypa «JluteparypHans. [leuars odcernan Yea.-mew a 8.40.
cA. wp.-ovT, 8,61 ¥Yu.-n3za a 9.35. Tupax 33000 3k3. Han, Ne XI1.3224 3axaz Ne 675¢.
Hewa 45 xon

Crpofinasar, 101442, Mocksa, Kansesckan, 23a

NO <«IMoaurpagpucrs, 509281, Kanyra, na Jleuuna, 5.



