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1. OBIINE IMOJOXEHUA U CUCTEMATUIALINA
CIIOCObOB YCUJIIEHUA

1.1. Hacrosgmue PexomeHmanuu MpeaHa3HAYeHbl 11 NPOEKTHPOBA-
HUSI YCWIEHMS HECYLIMX XeJe3006TOHHBIX KOHCTPYKUMH 3IaHUA U COO-
pyXeHHil M (YHIAMEHTOB, SKCIUIYaTHPYEMbIX NPH BO3ICHCTBUM TeMIle-
patyp He Bbilie 50 °C um He Huxe MuHyc 70 °C.

KpoMe Toro, PexomeHpgauuu MOryT OBITh MCHOJb30BaHbI CJAYKOaMH,
3aHUMAIOLIMMUCA 3KCIUIyaTalluei, PEMOHTOM U YCWJIEHUEM KOHCTPYKLMMA

1.2. Ilpy npoekTHUpOBAHUM M pa3pabOTKe YCUJIEHUS XKeJIe300€TOH-
HBbIX KOHCTPYKLMIA 3JaHUMA M COOPYXEHUH HEOOXOAMMO MOMMMO HaCTOSI-
mux PexoMeHmauuii pykoBoacTBoBaThcsl TpedoBaHusiMu CHull 2.03.01 —
84* rmaser CHull 11-23-81 *, CHull 2.01.07—85, CHull 2.02.01—83,
CHull . 2.02.03—85, CHull 2.03.11—85, a takxe «PykoBomcTrBOM 110
NPOEKTUPOBAHUIO TIpeIBApUTEIbHO HAMPSKEHHBIX KeJe300€TOHHBIX KOH-
CTpPYKUMI M3 Tsxeaoro oeroHa» (M.: Crpoitusnar, 1977).

1.3. YcuneHue xene300€TOHHBIX KOHCTPYKLMIA TpeOyeTca IJIsl yBe-
JUYEHUS WJIM BOCCTAHOBJEHMSI MX Hecylleld CIOCOOHOCTM, CHU3MBILIEHCS
OT M3HOCa B IIpoliecce HSKCIyaTallud, Teperpy3kKud, HepaBHOMEPHON
ocagiku (pyHZaMEHTOB, IToXapa U T. II.

1.4. XKene3o0eToOHHbBIE KOHCTPYKLMM CJAEAyeT YCHJIAMBATh JUIIb IIOC-
Jle TOro, Kak OyIyT MCII0Jb30BaHbl BCE BO3MOXHOCTM OOECHeUYEeHUS HUX
HaleXHOM JSKCIlyaTallud B HOBBIX VCJIOBUSIX 0e3 ycuiaeHus. K atum
BO3MOXHOCTSIM OTHOCSTCS: pallMOHaJbHOE pachpeaejeHne TeXHOJornue-
CKMX HAarpy3ok, BBeJIcHME BPEMEHHBIX pa3rpyxXamwIluX 3JEMEHTOB M YCT-
pPOMCTB IpM AEMOHTaXe M MOHTaxe O0OpYIOBaHMS; OTrpaHUWYeHUE COJIM-
XCHUSI KPAHOB, HE HAPYHIAIINEE TEXHOJOTMYECKUIl MPOIECC, OrpaHude-
HHE MO OJHOBPEMEHHOMY 3arpyKeHHIG BPEMEHHBIMU Harpy3KaMu OO0Jib-
KX IUIolIaAeld MepeKphITUiA; CHUXEHHWE YpPOBHS BUOpallMd M JMHAMMU-
YeCKMX Harpy3okK IOCpPeACTBOM MNpHUMeHEHHUs 3¢deKTHBHOH BUOPOU30JI-
UMM MalllMH U pSa APYTUX MEPONPUATUI.

1.5. Bce pa®oThl MO YCWJIEHUIO KOHCTPYKUMHU pEeKOMEHIYETCS BBIMOJ-
HAThb TIpU HaJWYuM TpoekTta opraHuzauuu crpouteabcTtBa (IIOC) wu
npoekta npousBoiacTsa pa6or (IIIIP) m B mMOJHOM COOTBETCTBUM C HUMM.

Ycunenue cTpoUTeIbHBIX KOHCTPYKIMI B YCIOBMSIX PEKOHCTPYKLMUMU
U TEXHUYECKOTO IIEPEBOOPYXEHUSI ACUCTBYIOLIMX MPEANPUATUI CIEAYET
IPOEKTUPOBATh C YYETOM CAeAYIIIUX (PaKTOPOB:

BBIITOJIHEHUS pabOT B MUHUMAJbHbIE CPOKMU;

MacCOBOCTH (CEpMMAHOCTH) padOT MO YCHUIJICHUIO;

BBIMOJHEHUS Ha CTaguu IPOEKTUPOBaHMUSA TpeOOBaHUII TEXHOJIOTHY
M YCJIOBMIl NMPOU3BOACTBA DPAOOT; |

VHUGUKALUKA 3JEMEHTOB YCHJIEHUSI M JeTajleil ¢ yyeToM OTKJIOHe-
HUS pa3MEpOB YCUJIMBAEMbIX KOHCTPYKLMI OT HPOEKTHBIX;

yyeTa CTOMMOCTM OCTAHOBKM IIpOM3BOJCTBA, KOTOpas B OGOJbIIHH-

CTBE CJIy4yaeB 3HAUYUTEJIbHO MpPEBBIIAET CTOMMOCTh MaTepUaJOB M IIPOMU3-
BOJCTBA pabOT MO YCHUJICHHUIO.
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1.6. CreneHb coBMelleHUSI Pa0bOT IO YCUJICHUIO KOHCTPYKLMU € OC-
HOBHOU JeSTeJIbHOCTbIO NPEAINpPUSITUSL OIpeleasieTcss ¢ y4eToM OObEMHO-
IUIAHUPOBOYHON M TEXHOJOTMYECKONH KOMIIOHOBKM 3JaHUS, BO3MOXHOCTHU
YCTpOMCTBA MPOEMOB U MPOE3A0B s CTPOUTEJbHBIX MallUH U MeXa-
HU3MOB; VYCJOBUH MpPOU3BOACTBA pabOT (CTECHEHHOCTb YyyacTKa, Halu-
yye B 30HE IMPOU3BOACTBA pPabOT AEHCTBYIOLIEIO TEXHOJOTrMYecKoro o000-
DPYIOBAaHMWSA, BHYTPUIIEXOBOTO TPAHCIIOPTA, YCTAHOBOK C BBICOKMM Hall-
pskeHUueM W T. I1.); arpeCcCMBHOCTM CpeAbl MpeAnpusaTus (CTerneHb KOH-
LeHTpallMM B Bo3ayxe paboyeil 30HB MbUJIM W Ta3oB, TeMIlepaTypHO-
BJIAKHOCTHBIM pEXMM, CTEleHb B3PHIBO- M IOXAPOOMAaCHOCTM M T. 1.);
TpeOOBaHUN TEXHUKU OE30MACHOCTH.

1.7. Ha npousBoacTBax C 4acTO CMEHSEMBIM TEXHOJOIMYECKUM 000-
pYIOBAaHUEM MPOEKTUPOBAHUE KOHCTPYKLMH YCHJIEHUS  pPEeKOMEHOYeTCs
OCYLIECTBJISITb C YYETOM BO3MOXHOCTM JaJibHEHINEro YBEJIMYEHMS Harpy-
30K, @ B YyKaszaHUSIX 10 3KCIUIyaTalMM YCUJEHHBIX KOHCTPYKLMH OTMe-
yaTh MpeAcibHble 3HAYE€HUS Harpy3ok M BO3MOXHbIE CIOCOOBI yBEJIMYE-
HUS HECYLEW CIIOCOOHOCTH.

1.8. Ilpu pemeHun Bompoca 00 yCHJIEHUM U [JISI HPOEKTUPOBAHUS
YCUJIEHUST XKeJNe300€eTOHHBIX KOHCTPYKUMHU IIpU PEKOHCTPYKLUM 3TaHUNA M
COOPYXEHUI HEOOXOAMMBI, KaK MpPaBUIO, CJACAYIOLIIME MaTepuasbl:

paboyne 4YepTeXM CYLIECTBYIOIIUX KOHCTPYKUMHU 3JaHUN U COOPY-
KECHUMN,

NAHHbIE 00 HHXKeHEepPHO-reOJOTHUYeCKHX M TUAPOTreOJOTMYECKHUX YCJI0-
BUIX IUIOIIAAKM, HA OCHOBAHWUM KOTOPBIX BBINOJHSAIOCH II€pBOHAYAJb-
HOE IMPOECKTUPOBAHUE;

JaHHbBIE O COOTBETCTBUM (PAKTMYECKOTO BBHIIMOJHEHUS KOHCTPYKIIUMA
IPOEKTHBIM PEUICHUIM C YKAa3aHMWEM BCE€X OTKJIOHEHWM OT IIPOEKTA B
yacTu radbapuToB KOHCTPYKIMIA, Y3JIOB MX CONPSIXKEHUS;

pE3YJbTATHl TEONE3MYECKOM CHEMKHM TMOJOXEHHUS KOHCTPYKUMWA IJIs
OIpeleeHNUsT O0CAaN0K, OTHOCHUTEJbHBIX CMEIIeHUIl, IPOTrubOB U KPEHOB
CYLIECTBYIOIIMX KOHCTPYKILMI, a TAKXE Y3JI0B MX COMNPSIXKEHMUS,

JAHHBIE O TPOJOJIKMUTEIBHOCTU 3KCIUIyaTallMUA  CYIIECTBYIOIIETO
3JaHU;

JaHHBIC O BEIMYMHAX M PEXMMaX TEXHOJIOTMYCCKUX HArpy30K B TIe-
pUOJ 3KCIUIyaTalluu,

JaHHbIE O (aKTUYECKMX XapaKTepUCTHUKaxX OeToHa M CTalu KaXJo-
0 KOHCTPYKTHBHOIO 3JIEMEHTa, KOJMYECTBE apMaTypbl M €€ Kjacce, Co-
CTOSSHUM CBAapHBIX IIBOB (MecCTa IJISI ONpelaeaeHUs Kjaacca 0eToHa, KOJM-
yecTBa apMaTypbl, ee JUaMeTpa M KJlacca Ha3HayaloTCsl OpraHU3aiued,
pa3pabaThIBalOIel YCUICHUE);

JaHHBIE 00 OCOOEHHOCTSIX TEXHOJOTMYECKOro IIpoliecca B PEKOHCT-
pYUPYEMOM COOpPYXEHUU (CYXOii, MOKpBI, HaJu4yue IOBBIIICHHBIX TEM-
nepatyp, XapakTep arpecCHMBHBIX BO3JeHCTBHH), HaJuyue 3ara30BaHHO-
CTU, MPENITCTBYIOIIE! BBIMOJMHEHUIO CBAPOUYHBIX PadOT;



TaHHBIE 00 WMEBIIMX MECTO aBAPMUHBIX COCTOSHMSIX KOHCTPYKLIMI
3a BeChb IMEPUOJ IO MOMEHTA NMPOEKTHUPOBAHUS YCHUICHMUS,;

TaHHBIE 00 MMEBIIMX MECTO aBapMMHBIX HedopMalusIX OCHOBAHUIA
M TpUYMHAX, WX BBI3BABIIMX (Ipocagka M HaOyxaHHMe OT 3aMadyMBaHWU,
ycaJKa OCHOBAHWUS OT IOBBIIICHHBIX TeMIIEPAaTyp, LUKIMYECKOE 3aMOPa-
KWBaHUE ¥ OTTaHBaHHe),; '

JaHHBICE O paHee MMEBIIMX MECTO YCUJICHUAX KOHCTPYKUMHA M OC-
HOBAHUI;
MHXEHEPHO-TCOJOTUYECKNE U TUAPOTCOJOTMYECKUE YCIOBUS Ha IIe-

puoOJ MPOBEACHUS PEKOHCTPYKUMUU (YCUJIEHUS), B TOM YMUCIEe YPOBEHL
arpeCCUBHOCTU TPYHTOBBIX BOJ;

IIPOTHO3 MOATOIJIEHUS OCHOBAHWUIA;

JAHHBIE O HOBBIX HArpy3kax, pexXHumax 3KCIJIyaTalhuh U OXUIACMOW
arpeCCUBHOCTU CPEIbI;

CBEIEHUS 00 OCHOBHBIX paedeKiaX KOHCTPYKUMH, OKa3bIBAIOUINI
BIMSHWE Ha HECYIIYIO CIIOCOOHOCTb, CHUXEHHE IOJTOBEYHOCTH M YXYI-
HIEHWE 3KCIIYaTallMOHHBIX CBOMCTB KOHCTPYKIIUM.

19. CBenmeHusa 00 OCHOBHBIX He(deKTax KOHCTPYKLMKA BKJIHOYAIOT Hau-
MEHOBaHME Je(EKTOB, MECTa HMX paCMOJOXEHUSA (IJ TpEeIMH — UX Ha-
IpaBJI€HUE), OCHOBHBIE pasMepbl M Apyrue NaHHbIE, XapaKTepU3yloliue
nmapaMeTpnl nedekTa.

1.10. O6beM M cocTaB JaHHBIX MO WHXEHEPHO-TEOJOTUYECKUM YCIO-
BUSIM Ha MEpUOJ IPOBEIACHUS PEKOHCTPYKUMU (YCUIIEHUS) OIPEHACISIOT-
Cd NpOrpaMMoOM, COCTaBJIEHHOM M3BICKATEJIHbCKOM OpraHu3alnuen Ipu yda-
CTUM TIPOCKTHOW OpraHu3aluu, W JTOJXHBI OTBEYaTb OCHOBHBIM TpeOO-
BanugMm CHull 1.02.07—87, CHull 2.02.03—85, CHulI 2.02.01—83.

1.11, nga YCI/IJIC/HI/IH B TIEPBYIO OYEpEeAb PEKOMEHAYIOTCHd KOHCTPYK-
TUBHBIE pEIICHUSI C YETKOM pacyeTHOW cXeMOoM, oOecleYynBawIInue COB-
MECTHYI0 paboOTy yCHMJIMBaeMOW M YCHJIMBAIOIIEW YacTe KOHCTPYKLUN U

MO3BOJIAIOIINE HAAEXKHO OINpPEAEIUTh BEJIUYUHY TOMOJHUTEIBHO BOCIPH-
HUMAEeMOUN Harpy3Ku.

1.12. Ilpy NmpOEKTUPOBAHUM YCUIIEHUSA IOBPEXKIECHHBIX KOHCTPYKUHH
ciaelyeT MpPeIyCMOTPETh MEPONPUSITUS IO 3aKpemJeHUI0 KX B IPOEKT-
HOM IIOJIOXEHWM, yAAJeHHWI0 OCTOHAa Ha pa3pyLIEHHBIX y4acTKaX, BhIpaB-
HUBAHUIO apMaTyphl C IOCJEIYIOUIMM YCUJIEHUEM.

1.13. Ilpm oOciegoBaHMM KOHCTPYKUMI, MOAJEXAIIUX YCUJIECHUIO,
ciedyeT yCTaHaBJIMBaTh MeCTa MOTEPUM IPOYHOCTH IOBEPXHOCTHOIO CJIOS
O0eToHa (OT CMATHS, Pa3apoOOJEHHOCTH, BO3AECHMCTBUS BBICOKMX TeMIIEepa-

TYyp, KOPpPO3MM apmaTypbl M 0OeToHAa) M HaMmedaTb Je(PEKTHBIE Y4yacT-
KK, TpeOylolmue ynajeHus.

Ynanenue OeToHa cienyeT MNPOM3BOAUTH C  BBIPYOKOW  MOJIOCTEM
NPEUMYILIECTBEHHO MNPAMOYTOJbHOW (QOPMBI C TeM, YTOOBI OCHOBHBIE pa-:
O0ourMe TpaHU UX OBIIM MO BO3MOXHOCTH MNEPNEHAMKYISIPHBI HalpaBle-
HUIO NEWCTBYIOLIMX YCHIWMHK, a OCTajJbHble TPaHU — IMPUMEPHO Mapaiielib-
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Hbl emy. Ilpum 3TOM ciaemyeT u30eraTb YCTPOWCTBAa MOJOCTEH, TPYIHOMO-
CTYNHBIX I 3alOJHEHUS UX OETOHOM.

1.14. B cnyyae pa3pymieHMS B KOJOHHAaX 4acTU XOMYTOB JIJs o00ec-
NEYEHNsT YCTOMYMBOCTM CXKATBIX CTEpXHEN apMaTypbl HEOOXOIMMO TIpe-
OYCMAaTpUBaTh YCTPOMCTBO HOBBIX XOMYTOB B IIpOJEJIaHHBIX B O€TOHE
Ooopo3gax ¢ mocaeaylomen 3agenkoi nociaegHux. Ilpm 3TOM pekoMeHny-
€TCd NPUMEHEHME COCTABOB C IOBBILIEHHOM aare3Mel K yCUJIMBAEMOMY
OeToHy (Hampumep, MOJHMepOETOHOB).

1.15. Jlng obecrneyeHuss COBMECTHOM pabOThl 0OeTOHAa YCUJIMBAEMOW
KOHCTPYKLUMU ¢ OETOHOM YCHJICHHMSI HEOOXOOMMO KakK MpU NPOEKTUPOBaA-
HUM, TaK W MNpPU MNPOU3BOACTBE pPadOT yAeadTh BHUMAHHUE MEPOMPUS-
TUSM, CIOCOOCTBYIOIIMM MOBBIIIEHUIO CLEIUIEHUS CTaporo OeToHa C HO-
BbIM. B uyacTHOCTM, TrjagkuWe KOHTAKTHbIE IOBEPXHOCTHM PEKOMEHAYETCS
MOIBEpraTh IMECKOCTPYHOI 00paboTKe, Haceyke WM 00pabOTKe MeTa-
JIWYeCKMMHU IIeTKamMu. HemocpeacTBeHHO mepen yKIaaKoil HOBOTo 0OeTo-
Ha TIOBEPXHOCTb CTApOro IOJKHA OBITh MPCMEITA CTPYyeH BOIBI IOJA JaB-
aeHueM. Ilpm 3TOoM JNMIIHYY Boga B BUIE JYXMI JOJKHA OBITh yaale-
Ha, TaK KaK W3JMIIHEE YBJAXHEHWE OTPULATEJIbHO BIMUSET Ha CLEIJIe-
Hue. Ilpm ycrpoiicTBe Xeae300€TOHHBIX O0OMM KOJOHH IOBEPXHOCTb CY-
HIECTBYIOIIETO O€TOHA IPOMBIBAETCS CTPYyEid BOABI IOA JaBJICHUEM.

1.16. IloBepXHOCTb CKBaxXWH, IpPOOYpeHHBIX B OETOHE IJISI 3aKpel-
JIeHUS apMaTypbl 3MOKCUAHBIM KJeeM HMJIM BHOpPO3ayeKaHKOMW AJsg Hapa-
IMBAaHWS KOHCTPYKLMK WJIM KPEIJEeHUS 3aKJIaIHBbIX 3JEMEHTOB, OYMINA-
€TCSI OT WHOPONHBIX BKIKWYEHMI, BoAbl, Hajeau. CKBaXWHBI, 3aJUThIC
BOJOI1, TOJKHBI OBITh TPEIBAPUTENBHO OCYIIEHBl CXKATHIM*BO3LYXOM.

[ToBepxHOCTHL apMaTyphl, MOAJEXalleld 3aKPEeIUIEHWI0 B CKBaXWHax,
OUMILAETCS OT TPSI3M MEXAaHMYECKMM INyTeM, OT CMa3KM M XUPOBBIX IISI-
TeH — C TIOMOIIBIO alleTOHa, a OT Koppo3uu — obpaborkoil B 20 % -HOM
pacTBOPE COJITHOM KUCJIOTHI.

1.17. Knacc OGeroHa ycuiieHMS CcClenyeT NPUHKMMAaTh IO 3HAYECHMUIO,
Onuxaymemy OOJIBLIEMY, Ye€M YCJIOBHBIM Kiaacc OetoHa ! ycuimBaeMoi
KOHCTPYKLIMU, HO He Huxe B15 niasg Hag3eMHBIX KOHCTPYKUMI M HE HU-
xe B 12,5 nna ¢yHaaMeHTOB.

JJIs KOHCTpYyKUMM, paboTaromux B arpecCMBHOM cCpele WIN KMEI0-
LIIMX TOBPEXIEHUSI OT KOPPO3UM, KJacC OeTOHA YCWJIEHUS NOJIXKEH MpH-
HUMAaTbCS 1O IUIOTHOCTU WJIM IO CTOMKOCTH COOTBETCTBYIOIIMM TpebO-
BAHUIM JTAHHOW arpeCCUBHOM CPEIHbI. |

PacTtBop [ 3alIMTHBIX LIEMEHTHBIX ILITYKAaTypoOK WM OETOH IS 3a-

NEJKU THe3l, OO0po3ld, CIBEPCTHH CllefyeT NPUHUMATh HE HUXE Kiac-
ca BIl15.

I Jlom «yclnOBHBIM KjaccoM OeTOHa» Ioapa3yMeBaeTcsl KyOuUKoOBasi
MPOYHOCTh O€TOHA KOHCTPYKIMM, OIpelesieHHass IO CpelHeil MPOYHOCTH

¢ obecneyeHHOCThI0O 0,95 ¢ momolbld NpUOOPOB, TapUPOBAHHBIX HAa KY-
06ax 150X 150X 150 MMm.
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Marepuanbl 18 3alUTHl KOHCTPYKUMM OT KOPPO3UM CIIEAyeT IIpHU-
HUMaTh B cooTBeTcTBUM C¢ TpeboBaHusgMu CHull 2.03.11—85.

1.18. YcuneHue KONMOHH Xeae300€eTOHHBIMU 000WMaMU PEKOMEHIY-
eTcd BBIIOJHATh C YAaCTMYHBIM pPas3rpyXeHUEM, cOOJIOfasl YCJIOBUS, yKa-
3aHHbIe B II. 3.13.

[Tocne BBHIMOJHEHMS pabOT IO YCUJICHMIO Iepefada Harpy3ok Ha
YCUJIMBAEMYI0 KOHCTPYKLMIO OO0 Habopa OETOHOM YCUJIEHUS IPOEKTHOM
MPOYHOCTU HE PEKOMEHIYEeTCs.

1.19. Csapounble pabOTHl MNpPU YCWICHUM XEJI€300€TOHHBIX KOHCT-
PYKIIMI clienyeT mpousBoauth B coorBercTBuM ¢ TOCT  10922—75,
CHulI 11I-18-75, CHull 3.03.01—87.

1.20. Ilpum ycuiaeHuM IOA HArpy3Koil peKOMeHIyeTcsd u30eratb KOH-
CTPYKTUMBHBIX pELICHUI, MpelycCMaTPUBAIOIIMX CBapHbIE COCAMHEHUS CY-
LIECTBYIOIIEH apMaTypbl CO CTAaJbHBIMU 3JEMEHTAMU YCHICHMUS.

He nmomyckaercs mpHMEHEHME CBapHBIX COCAMHEHWI NpU HaIpsxKe-
HUSIX B apMmaType YycuJIMBaeMoro sjemeHTa 0Ooznee 0,85 oT mpenena Te-
KydecT apMmaTyphl. IIpoBepKy BeJMYMHBI HalpsSXeHUI B apMaType Ipo-
MU3BOAAT IO Haubojee HarpyXXeHHOMYy M HauboJjiee ocjabJIeHHOMY ceye-
HUSIM C y4eTOM (PaKTUYECKON MPOYHOCTH M IUIOLIAAM CEYEHUST apMaTyphbl
n OeroHa. IDlmomanb ceyeHMsT apMmaTypbl B O3TOM CJiydae IPUHUMAETCS
3a BBIYETOM CEUYEHHUsI CBApPUBAEMOIO CTEPXKHS.

Ecam Hecymasg cmocoOHOCTH B 3TOM cjydyae He obecrneyeHa, Tpe-
OyIOTCSI MEpOINpPUITUS 10 BPEMEHHOMY VYCWJIEHUIO WM Pa3TpyXeHUIO
Ha BpeMs BBINIOJIHEHUS pador.

Eciu KOHCTpyKTMBHOE pellleHHe IpeaycMaTpUBaeT CBapHBIE COEIM-
HEHUS, KOPOTBIIIM, CKOOBI M APYrMe COCAMHUTEIbHBIC NETAld, TPUBAPU-
BaeMble K CYLIECTBYIOLEH apMaType, TO BO u30exXaHHE IOIKOIOB U
MOAPE30B PEKOMEHIYETCS M3TOTaBJIMBATh MX M3 apMaTypHOM CTajlu KJac-
ca A-1 guamerpom 10...16 MM.

Jlna oOecrieyeHuss HanexXHOW padOThl YCUJIEHHOM KOHCTPYKUMM Jie-
Talu, COCIUHSIONIME CYIIECTBYIOUIYI0O W JOIOJHUTEIbHYIO apMmarypy, yc-
TAHABJIMBAEMbIE Ha CBapKe, MOJIKHBI pACIIOJaratbCd «Bpa3GexkKky» (B
maxMaTHOM Tmopsake). IIpy 2ToM paccTosiHUE MeXIy COEAUHUTEIbHBI-
MU JeTalsIMU BAOJb CTEpXKHEH apMaTypbl HE [OJKHO OBITb MEHbIIE
20 mmamMeTpoB apMaTyphl.

1.21. B mnpoekTe HeOOXOAMMO OTrOBapuMBaTh BHUJ CBAapHBLIX COEAMHE-
HMI, MapKy 3JEKTPOAOB, OYEPEIHOCTb BBHIIIOJHEHUS CBApHBIX IIBOB, KO-
JIMYECTBO BBIMMOJHIEMBIX MPOXOA0B, 00pabOTKY MOBEPXHOCTU IIBOB W T. 1.

KoHCTpyKLIMS ¥ O4YepeAHOCTb BBHIMTOJHEHUS CBAPHBIX IIBOB JOJXKHBI
obecneynsaTh MUHUMaIbHbIE Ae(opMaLMM KOHCTPYKLMH B TMPOLIECCE BbI-
MOJIHEHUSI CBApPOYHBIX paboT.

JIna cHuxeHus gedopMalMii B pUrelsX paM M 0OajJKax IPpUBApPKY
NOIOJHUTEIbHOM apMaTypbl K CYHIECTBYIOLIEH KOPOTHIIIAMU IIPU BbI-
MOJHEHUU €€ IIOJ Harpy3Koi pPEeKOMEHIYETCsS OCYIIECTBIATh B HarmpaBiie-
HUM K 0oyiee Harpy>kKeHHBIM CEYEHMSIM CHMMETPUYHO C 00E€uX CTOpPOH.
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[IpuBapky CKOO, XOMYTOB HEOOXOAMMO BECTM OT M3OTHYTOW YacTH
K KOHIY CTEpXHS C 00s3aTeJbHbIM 3aIlIaBJIEeHUEM KpaTepa 1iBa.

Bo Bcex ciyyasgx npM YCWIEHMM BO M30€XaHMe KOHLEHTpalUu Ha-
NpPSKEHU CcleayeT Ha3HayaTb MMHMMAJbHO  HEOOXOAMMOE  CEYEHUE
CBAPHBIX IIBOB, MPUYEM lieJaecoo0pa3Hee yBEJMUYMBATHh AJMHY IIBa, a HE
€ro CEYECHME.

1.22. Ilpy npoeKTUpOBaHMU M BHINIOJHEHUM CBApHBIX COEAMHEHMH ap-
MaTyphl CJEAYET PYKOBOJACTBOBATHCH CACAYIOIIMMU YKa3aHUSIMU. B CIYy-
yae TNpHUBapKW OOMOJHUTEJbHOW apMaTypbl K CYLIECTBYIOUICH CBapHbIC
BB ¢ KaTeToM #A;=4..6 MM B KOHCTPYKLMSIX, pas3TpyxXKaeMbIX BO Bpe-
MS BBIITOJIHEHUS padOT MO YCHJIECHUIO, AOMYCKAETCS BBIMOJHATH 3a OIUH
Mpoxof; WBLl ¢ A;>>6 MM — 3a 1Ba Npoxoa; MPU CBapKe IMOJ HArpy3-
KO NpU OTpULATEIbHOU TeMIepaType, a TakKxXe O KOHCTPYKLMH, BOC-
NPUHUMAIOIINUX MPU DBKCIUIyaTallMd AUHAMUYECKHE Harpy3Ku, IIBbI
¢ hy<<6 MM BBINOJHAIOTCA 3a [Ba Mpoxoga, a Npu h;=6 MM — 3a Tpu
poxoJa.

B ciyyae cBapkuM JMCTOBOrO MeTajja WIM NPUBAPKUM K HEMy apma-
TYpbl B KOHCTPYKLHMAX, pas3TpyXaeMbiX Ha BpeMs YCHJIEHHUS, IIBBI C
h;=8.9 MM BBHIIIOJHAIOTCA 3a TPU IMPOXOAa IPU MX TOPU3OHTAJbHOM
MOJIOXEHWU WM 3a YEThIpe IMPOXOoJa — INPU BEPTUKAIbHOM M TOTOJOYHOM
NOJIOXKeHHH BBl ¢ hy = 10 MM BBIMOJIHIIOTCA COOTBETCTBEHHO 3a TPU U
ISATh TIPOXOAOB; TIpM CBapKe TaKMX KOHCTPYKLMK TMOIN HArpy3kou Ipu
OTPULIATEJbHON TeMmImepaTrype W IS KOHCTPYKUMI, BOCIPUHUMAIOIINAX
Npu SKCIUTyaTaUUMd OUHAMUYECKME Harpy3ku, WBbH ¢ A;=28..9 MM BbI-
MOJHAIOTCA 3a 4YeThipe Mpoxoga, a WBH ¢ Af>10 MM — 3a NITh IpO-
XOJIOB.

123. Tlpu HeoOXOZMMOCTM 3aKperuieHWs 3akKiajHbIX JHeTajeil Toc-
JIeJHUE IOJIKHBI IPUBAPUBATHCI K CYLICCTBYIOLIEH apmaType (PJaHTOBHI-
MM IIBaMu corjacHo 1. 1.21.

1.24. B cTanbHBIX KOHCTPYKUMSIX YCHJIECHMS Haubojee paluuoOHaIbHO
MPUMEHATb CBapHbIC€ IIBbI, HAKJIaAblBA€Mble CUMMETPUYHO OTHOCHUTEJIBHO
HEWTpaJbHBIX OCEil  CBapuMBaeMbIX 3JIeMEeHTOB. Ilpu  NpoeKTHpOBaHUMU
CBApHBIX IIBOB [JISI COCAMHEHUS MPOKATHBIX MpOoQUiIeid cileayer pykKo-
BOJCTBOBaThCsl moJjioxXeHusamu m. 1.21.

[Ipy ycTpoiiCTBE MHOTOCJOMHBIX IIBOB MOCJIE HAJOXEHMS KaxXI0TO
MOCJAEAYIOIIET0 CJIOS  CIeAyeT yCTpauBaThb IEPEPbIBbl JJISI OCTHIBaHHS
npeapiayiero no temmnepatypsl Huxe 100 °C.

Z[BYCTOpOHHI/Ie MHOTOCJIOMHBIE IIBBI cjaenayer HakJjgaablBaThb CHMMET-
PHRYHO CJIOAMMU IIOOYECPEAHO C KaxXao0oun CTOPOHHEI.

1.25. B ajnemeHTax, MOABEPXKEHHBIX JUHAMUYECKUM Harpys3KaM, pe-
KOMEHIYEeTCSd MNpeaycMalPHBaThb BOTHYTHIE CBAapHbBIEC IIBbI, KOHIIBI KOTO-
pPBIX JOJXHBI BBIBOAMTBHCS B MeHee HarpyxXeHHble 00JacTH.

B ACTAJIAX, BOCIIPUHMMAIOIMINX pPaACTATMBAIOIINEC AMHAMMWUYCCKUEC Ha-
npAXKCHNUA, HCE PECKOMCHAYCTCA IIPUMCHATDL IIOIICPCYHBIC CBAPHbBLIC IIBBI
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[IpuxBaTKy npu cOOpKe neTajeil, BOCOIPUHUMAIUX TUHAMUYECKHE
Harpy3Ku, PEKOMEHIYETCS BBIIOJHATh 3JEKTPOJaMU TOJIIMHOW 2,5 MM

MakcumanbHasg TOJIIMHA IOBAa 3a OAMH NPOXOJ [OOJXHA NPUHMU-
MaTbCs pPaBHOM 2 MM [ VYIJOBBIX IIBOB W' 3 MM IS IIBOB JIPYTUX
TUNOB. JInMHA NMPUXBATOK JOJXKHA ObITh He Oojee 20 MM.

1.26. Ilpy mpuMeHeHMHU I YCUJIEHUS IITAaMIIOBAHHBIX M THYTHIX B
XOJJOMHOM COCTOSSHMM Tpoduieil ciaemyer wu30eraTb CBapHBIX IIBOB, Ha-
KJIaIbIBa€MbIX B 00jlacTM M3ruoa.

1.27. Tlepen cBapkoil apMaTypHBIX CTEpXKHE CBapuBaeMble KOHIIb
U COCIMHUTEIbHbIE HAaKJaAKKW JOJKHBI ObITh OYMILEHBI B MECTaX CBapKMU
OT IpsA3M, Macja M JPyTMX 3arpsa3HeHuil g0 uyucToro Metajaiaa. Boma, a
TOM 4YHCJIe KOHAEHCALlMOHHAas, CHEr, Jied OOJXHBI OBITh YyIaJeHBl C IIO-
BEPXHOCTU CTEPXHENW M COCIMHUTEIbHBIX HAKJIAIOK ITOCPENCTBOM Harpe-
BaHUY MX MJaMEHeM Ta30BbIX TOPEJIOK M MasJIbHBIX JaMIl OO0 TeMie-
patyper 100° C.

He nmomyckaercs HanMyue OXOTOB W IMOAIUIABJICHUN OT JyroBOi
CBapKM #Aa IOBEPXHOCTU padoyux cTepxHei. OXOrm MOJXKHBI OBITb 3a-
YUIIeHb a0pa3MBHBIM KPYrom, IIpU STOM YyMEHbLIEHMWE IUIOLIAAM CeYe-
HUS CTepXHS (yriyOjJeHue B OCHOBHOM MeTaul) He MAOJXHO IIPEBbI-
matb 3 %. MecTo 3a4MCTKM CTEpXHS MAOJXKHO MMEThb IIaBHBIE Iepe-
XOIbl, a PUCKM OT abpasuBHOM O0OpaOOTKMA MOJXKHBI OBITh HalpaBJIEHBE
BJIOJb CTEPXHS.

[Ipy HeOOXOAMMOCTH NPUBAPKU KOPOTHILIECH, COCAUHUTEIbHBIX CKOO
CYILIECTBYIOIIAsl apMaTypa BCKPBIBAETCS B MeECTaX MX YCTaHOBKM HE Me-
HEe YeM Ha TOJIOBMHY CBOEr0 JUHaMeTpa YYacTKaMU, NPEeBHILIAIOIIAME
OJUHY COEIHHHTEJbHBIX AeTaneid Ha 10—15 mwm.

1.28. Orpe3ka /KOHILIOB CTEPXHEH BJIEKTPUYECKOW NYyroi IpU YCHJE-
HUM KOHCTPYKLMH HE JOMYyCKaeTcs.

1.29. lna ycwieHus HapalMBaHWeM, pyOalikaMu MU oOoiiMaMu pe-
KOMEHIYETCSd NPUMEHSATh MOPTIaHALEMEHT Mapku He Huxe 400 (I'OCT
10178—85); mpn HeoOXOAWMOCTH OBICTPOTO CXBAaThIBAHUS U TBEpIe-
HUS PEKOMEHIYETCA TOT XK€ LEMEHT, HO ¢ TeIJI0BOi o6paboTkoi OeTOHA:
N0 MSITKUM pexXumaM (C TMOBBIIEHWEM TeMnepatypbl Ha 5—10° B uac).

[IpumeHeHue OHICTPOTBEPACIOUIMX LIEMEHTOB M A06aBOK — YCKOpDHTE-
Jei TBepAECHMS AOIMYCKAETCS MpHU NOAOOpEe COCTaBOB, 0OeCHeyHBAaIOLIHX
HOpMaJIbHYIO ycaaky (He OOJiblIyl0, 4yeM I OOBIYHBIX OETOHOB C €cTe-
CTBEHHBIM pexXuMoMm TBepaeHus). IIpu 3ToM cleayer pyKoBOICTBOBATh-
ca TOCT 10178—85, TOCT 24211—80 *, «PykoBomcTBOM IO IpUMEHE-
HUIO XMUMHUYECKMX A00aBoK B OertoHe» (M.. Crpoiutmsmat, 1980) m «Pe-
KOMEHIALUIMU MO O0ECMEYCHUI0 HAAeXHOCTU M JOJTOBEYHOCTH XKEJIe30-
OCTOHHBIX KOHCTPYKLMHA NPOMBIIIJICHHBIX 3NaHUNA U COOPYXEHUU NpPU UX
PEKOHCTPYKIIMU M BoccTaHoBIeHUM» (M.: Ctpoitusmart, 1982).

1.30. MakcuMajlbHyl0 KPYNHOCTb 3aIlOJHUTENs1 A1 GeToHa YCUIIe-
HUA CJIEeNyeT Ha3HayaTh C yYETOM CIEAYIOIIMX TPpeGOBaHMM:
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Ipy YIUIOTHEHUM OETOHHBIX CcMeceil BUOpUpOBaHMEM — He Oosnee
20 MM (32 MCKJIIOYEHHUEM MACCHBHBIX 3JIEMEHTOB YCHJIEHHS);

npu oboiimax tommmHo# 75..120 MM u3 auTHIX cymepriacTudUIN-
POBaHHBIX 6eTOHOB — 5...10 MM;

Ipy HaHECEHUM cMeceli HaOpPBI3roM — He 0ojiee MOJOBMHBI TOJIIMHBI
0ETOHUPYEMONl KOHCTPYKIIMU;

IIpU TOPKPETHPOBaHMH — He Oojee 8..10 MM B 3aBUCHMMOCTU OT Iac-
MOPTHBIX NaHHBIX LEMEHT-NMYUIKHU;

Npu TOMJUBKE MEIKO3ePHUCTBIM OETOHOM IIOJOCTeH BhicuTOH 110
.50 MM — He Oosee 5 MM, BbicoTor Oosee 50 MM — 10 Mwm;

B T'YCTOApMUPOBAHHBIX HaOETOHKax, 000iMaX — He JOJXHa IIPEeBbI-
q1IaTh 3/4 paccTOSIHUSI MeEXIy apMaTypHBIMU CTEpPXHSIMMU;

B OTIEAbHBIX CJydyasX, IPU OYEHb YacTOM paACIOJOXEHUM apMary-
PH, JOIycKaeTcs B3aMeH OeToHa TNpUMEHITh LEMEeHTHO-IlecYaHble OeTo-
Hbl TIPOYHOCTBIO HE MeHee ueM TpeOyemas NPOEKTOM YCHUJIEHUS;

MOAYJb KPYIMHOCTM Ilecka peKOMeHAyeTcs He Huxe 2,2..2,5 ¢ Koau-
'yecTBOM myctoT He Oonee 40 %.

1.31.  ¥moOoyknaabiBaeMOCTb OETOHHOM CMECM IIPM BEPTUKANLHOM
0€TOHUPOBAHUH PEKOMEHJIYETCSd Ha3HadyaTh B 3aBUCHUMOCTH OT TOJIIUHBI
oeToHupyemMoro sjieMeHTta. Ilpu ToJIIMHE OETOHMPYEMOIro 3JEMEHTa [0
120 MM ocagka KoHyca mnpuHuMaeTcsd He MeHee 6..8 cm, or 120 no
200 MM — o1 2..3 cM g0 5..6 cMm, a mpu ToammHe Oojee 200 MM U Tpu
-‘0eTOHHpOBaHHH BHOpoOynaBod — oT 1 go 2..3 cMm. Ilpu atom peKkoMeH-
JOyeTcs TO0Jb30BaThbcsl IIacTU(UKATOpAaMU B COOTBETCTBUM C YKa3aHHA-
‘M1 PexkomeHnpgaumii, nmpuBedeHHBIX B 1. 1.29. JInga o000iM M3 JUTHIX CY-
nepnjacTU(UUUPOBAHHBIX OETOHHBIX CMeceil ocaaka KOHyca JOJXKHa CO-
CTaBiadTh He MeHee 18 cm. Jlng oOoiim, pyOamiek M TWIb3 NpPHU YCUIIE-

HUU EMKOCTHBIX COOPYXEHUH pPEeKOMEHAYETCS MNPUMEHSITh JUTOM OETOH
¢ ocagkoit koHyca 16...20 cm.

1.32. [lpu ycuineHuu B 3UMHHUX YCJIOBHUSAX YCHJIMBAEMblE KOHCTPYK-

UMM TaK Xe, KaK M OeTOH yCUJEHHUS, IOJXHBI Ipu OETOHUPOBAHUU
UMeTh TemIepatypy He MeHee 15 °C.

1.33. ApmartypHas cTajb, IIpoKaT, IpUMEHSIeMble B KOHCTPYKLMSIX

yCUJIeHUd OOETOHMPOBAHUEM, JOJKHBI  YIOBJIETBOPATb  TPEOOBAHUAM
I'OCT 13015—75 **, CHullI 2.03.11—385.

1.34. Jlna apMupoBaHUS pPEKOMEHIYeTCd INPUMEHATh pabouyl apma-
Typy mu3 crtayseid kiaacca AJl, A-II, A-III mo I'OCT 5781—82 *, JIng Ha-
TIpSKEHHOM apMaTyphl, IINpEHTeJeld U 3aTSKeK PEKOMEHAYIOTCS CTajlu
kinacco A-III, A-IV, A-V, A-VI, A-IIIC no T'OCT 5781—82 *, Ar-V,
AT-VI, Ar-I1IIC, Ar-IVC, Ar-IVK, Ar-VCK, Ar-VIK nunametrpom ot 10
1o 25 mm o I'OCT 10884—81 *, a Takxke apMaTypHble KaHaThl Kjacca
K-7 mo I'OCT 13840—68 * u K-19 o TY 14-4-22-71. B KOHCTpYKLUSX,
JIpefHa3HAYeHHBIX Mg pabOTBl B arpecCUBHBIX cCpelax, pPeKOMEHIYeTCs
mpumensts craau AT-IVK, Ar-VCK, Ar-VIK.
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JUtss yCWIeHWS KOHCTPYKIMI OOJBIION IIPOTSKEHHOCTH B KAadeCTBE
HalpsAraeMoil apMaTypbl PEKOMEHIVIOTCS KaHAaTbl M IIy4YKU W3 HUX.

Apmarypy kiaccoB Ar-1V, Ar-V, Ar-VI, Ar-VIK pexomennyercd
NPpUMEHATh [JI YCWIEHWS KOHCTPYKIMII TIposieToM 1no 12 M BBUIY €€
TJIOXOl CBAPMBAEMOCTH IO IJIMHE. APDMaTypy OCTalbHBIX KJIACCOB NOMYC-
KAaeTcs TMPUMEHATH IS YCWIEHUS KOHCTPYKLUIA € JIOOBIM IIPOJIETOM CO
CTBIKOBKOHW €€ II0 IJIMHE.

JlomyckaeTcsl NpUMEHEHWE CTepXHEW W3  BBICOKOIIPOYHBIX CTajlei
BCEX KJIACCOB B KayeCTBe HampsaraeMoil apMaTypbl CO CTbIKAMU MNpPU MX
BBHITTIOJTHEHUM C MNpUMEHEHUEM OOXWMHBIX TWJIb3.

ApMaTypHbIe KaHaThl, NMpPUMEHsSEeMble I YCUJIEHHS KOHCTPYKIM,
ciaeayeT MpeaycMaTpuBaTh M3 NPOBOJOKM OMaMETpPOM He MeHee 2,5 MM.

KoHcTpyknimu ycuiieHHs ¢ apMaTypoildl B BUJE NYy4YKOB W Mpsaei,
pPaCIIONOKEHHBIX B Ma3ax MM OTKPBITO BHE CEYEHMS DJIEMEHTOB, PEKO-
MEHJIYEeTCsl TpeaycMaTpuBaTh [JIsI HearpeCCHMBHBIX Cpell.

1.35. Marepuansl [ Y3710B CONPSXKEHUS AeTallel M aHKEpPOB Ha-
npsiraeMoil apMaTypbl peKOMEHIYEeTCsI BBIOMpPATh M3 YCJIOBUI MPOYHOCTHU

1 J1epOPMATUBHOCTU VY3JI0B C YYETOM MUHUMAJbHBIX IIOTEPh HaMpsXKe-
HUW B apmarype.

1.36. JInst WM3roToBJIEHUS METAUIMYECKUX KOHCTPYKUUIN  YCUJIEHUS
peKOMEHAYyeTCcsd MpPUMEHSITh NpokaT u3 craieid kimacca C 38/23 mapok
BCr-3I'mc, BCr-3nc, BCr-3cn, BCr-3kn rpynner B mo 'OCT 380—71 *;
cTaJb JucToByI0 ropsuyekaranywo no ['OCT 19903—74 *, cramp mpokar-
Hyo yriaoByio mo 'OCT 8509—86 u I'OCT 8510—86, mBenaepsl 1o
I'OCT 8240—89, o0anku asyraBpoBble mo ['OCT 8239—89, tpyObl 1nc
I'OCT 8731—87, Oontbl M raikm HopMalbHOW ToYyHOCcTM 10 TOCT
1759.0—87 — I'OCT 1759.5—87 *, maiioer mo 'OCT 18123—82 *.

1.37. ApMupoBaHue JIUCIIEPCHO-apMHUPOBAHHOIO OETOHA PEKOMEHIY-
€TCSI BBIMOJHATH CTaJIbHOM mpoBosiokoil muamerpom 0,2..0,5 mm mo I'OCT
3282—74 *. Pacxon ¢ubp Ha 1 M® OeTOHHOU CMeECM OPUEHTHUPOBOYHO

paBeH 1,50 % o0ObemMa, 4TO cCOOTBeTCTBYeT IipuMmepHOo 120 xr ¢ubp Ha
1 M3 cmecn.

1.38. CocraBasgoinme 3MOKCUIHOIO Kjaesd M LEeMEHTHO-IIeCYaHOW CMe-
CU I 3aKpeleHUsI apMaTYpHBIX CTepXKHEM B CKBaXXMHaX IOJIKHBI CO-
OTBETCTBOBaTh. 3mokcuaHas cmoma ID[-16 — 'OCT 10587—84, monu-
srunennonnamMun II9IIA — TY  6-02-594-85, nmubyrundranar AbO —
[OCT 8728—77 *, nopowok u xuakoctb ACT-T-TY-64-2-226-83, nopt-
Janauemedt — ['OCT 10178—85, necok 'OCT 8736—85 *, soga — 'OCT
2874—82 *.

1.39. JIng mnipemnoTBpallleHUST IIPOCKAJb3bIBAHUS CTEPXHEW YCHJICHUS
HeoOXonuMO obOecrneynBaTh MX HaAeXHYI0 aHKEepPOBKY Ha KoHIax. Eciu
MMO3BOJISIIOT YCJIOBUSI, TO [JII AHKEPOBKM CTEpXXHEH TpexXae BCEro UcC-
MOJIb3YEeTCSI TpPaIUuLUOHHBIN crocod, cormacHo CHull 2.03.01—84. Amn-
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KEpOBKa 3a CYET CLEIJIEHWS MPSIMOJUHEWHBIX CTEpPXHEH C OETOHOM fe-
NyCKaeTcsd TOJBKO IJISI apMaTyphl INMEPUOIMYECKOro MNpOoQpuIIs.

CrnocoObl aHKEpPOBKM CJIedyeT BBIOMpPATh COTrJacHO «PyKOBOICTBY IO»
KOHCTPYUPOBAHMIO OETOHHBIX M XE€JIe300€TOHHBIX KOHCTPYKLMHA U3 TR~
Xeynoro OeroHa (0e3 mpenBapuTenbHOro Hanpsxkenusi)» (M.. Crpoiins-
nart, 1978).

1.40. IIpoexTupoBaHuEe YCUIIEHUSI OETOHHBIX M  XeJe300€TOHHBIX
KOHCTPYKIIMI 30aHUM, COOPYXEHUH M (PyHIAMEHTOB, NpeIHA3HAYEHHBIX
mig paboTel B YCIOBUSIX arpecCUBHONM cCpelbl M TMOBBIIIEHHON BIaXHO-
CTHU, JOJKHO BECTUCh C Y4YE€TOM JOIOJHUTENbHBIX TpeboBaHuil CHull
2.03.11—85 u Pexomenpauuii, yka3zaHdslx B 1. 1.29.

[Ipy 3amure HampsraeMoud apmaTtypbl OT KOPpPO3UM OOETOHHDOBAHH-
eM TOJIIMHA 3alIUTHOTO CJIOSI 0eToHa MoJXHa OBITh He MeHee 20 MM,
AHKepH JOJIKHBI OBITh 3alIMILNEHBI CJI0OEM pacTBOpa TOJIIMHOM HeEe Me-
Hee 5 MM uiu OetoHa He MeHee 10 MM. Ilpy HasHaYeHUUM TOJIIMHBI 3a-
IIATHOTO CJI0Sd HEOOXOOAMMO TaKXe YYMUTHIBATh TpeOOBaAaHUS NOXKApPHOM
oesonacHoctu corjacHo CHull 2.03.11—85.

1.41. JInga npeanpusiTUii ¢ MOBBILIEHHOM CTENEHbIO arpeCCUBHOCTH
. CpeIbl Xeae300€TOHHbIE KOHCTPYKLMM YCUJIEHUS PEKOMEHIYETCS TpPOeK-
THPOBAaTb MO BO3MOXHOCTH IUJIOCKUMM C MUHUMAaJbHBIM KOJHYECTBOM
YYaCTKOB, Ha KOTOPBIX MOTYT 3aAepXMBATbCI IPOAYKTHI arpeccuu, YTO
00eCneYnT TMOBBIIIEHME WX JOJTOBEYHOCTU. B Xene300eTOHHBIX KOHCT-
PYKLMSIX YCUJIEHUS B arpeCCUBHBIX YCJIOBUSAX MPEANOUYTUTEIbHEE HCIIOJb -

3oBaTh cTaau Mapok I8I2C wm 25I2C, ob6namamouiux IOBBIIIEHHOU KOp-
PO3MOHHOM CTOMKOCTHIO.

1.42. Ilpu npoeKTUpOBAaHUU CTaJbHBIX KOHCTPYKIMN YCUTIEHUS, Mpea-
Ha3HAYEHHBIX I SKCIUIyaTallUd B YCJIOBUIX C arpeCcCMBHBIMU BO3JEHi-
CTBUSIMM, HEOOXOOMMO BO wH30eXaHUe TIOSIBJICHUS 0OYaroB KOpPpO3UMU B
TPYAHOAOCTYIHBIX JJ OCMOTpa MecTtax (0coOeHHO B HauboJiee OTBET-
CTBEHHBIX y3JaX) INPUHUMATh CEYEHUS 3aMKHYTOTOo mnpoduis, Xapakre-
pU3yeMOro MMWHMMAJbHOM CKOPOCThIO Koppo3uu. HeobOxoogmmo Takxke
CTPEMUTBCI K 00€CIeYeHMI0 CBOOOJHOrO MIOCTyHa JJsI OCMOTpa KOHCT-
PYKIIMIA B Ipolecce 3KCIIyaTallud U BO300OHOBIEHHS aHTUKOPPO3UOH-
HOro mMOKpHITUI. Bce 3a30pbl MexXny Xeje300eTOHHBIMM KOHCTPYKIIMSA-
MU U CTaJbHBIMU MPOMMISIMU TOJXHBI OBITH 3adenaHbl pactBopoM. Hawm-
0ojiee OTBETCTBEHHBIE Y3Jbl YCUJIECHUSI KOHCTPYKLUMH IO BO3MOXHOCTH

PEKOMEHAYCTCA BBIHOCHUTL 3a IHPCACIbl 30H IIOBBIIICHHOI'O IIOCTOAHHOIO
YBJIA2KHCHUA.

B moxapoomacHBIX IOMEILIEHUSX, a TaKxXe Yy4YUThIBasg TpeOoBaHUSA K
o0ecrieyeHUI0 JOJArOBEYHOCTU, B Haubojiee OTBETCTBEHHBIX CJaydasiXx 3a-
IIUTY CTaJIbHBIX KOHCTPYKUMI YCUJIEHUS PEKOMEHIYETCs BBINMOJHATH 00e-
TOHHPOBaHHEM WUJIU aJIOMHHHPOBAHHEM.

1.43. IlpoexT ycuiaeHHs KOHCTPYKLMM pa3padaTbiBaeTCs CIELAAIU3U-
POBAHHOM TIPOCKTHOM OpraHM3ammeid M COIrJIACOBBIBAETCA C aBTOPOM
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MIPOEKTa CTPOMUTEJIbCTBA MPEANPUATUS M CO CTPOUTEIBHOM OpraHM3alM-
€H, OCYILIECTBJAIIEH PEKOHCTPYKLMIO HPeANPUATHS.

1.44. IlpoexT ycuieHus MOKEH BKJIIOYaTh O0BOCHOBAHUE MIPUHATHIX
€II0CO60B YCUJIEHUSI CO CCBUIKOW Ha IOKYMEHTHI OOCJIEIOBaHUS Cylie-
CTBYIOIIMX KOHCTPYKLMIA, KOHCTPYKTHMBHBIC DPEIICHMUS I10 YCUJICHHUIO, CME-
Thl Ha BBINIOJHEHUE CTPOUTEIbHO-MOHTAXHBIX pabOT, a TaKXe IPOEKT
opraHusauuu padoOT M IIpaBUJIa TEXHUKM O€30ITACHOCTM M HX OCOOEHHO-
CTU IIPY TIPOMU3BOACTBE PaOOT B YCJIOBHUAX NEWCTBYIOLIETO MNPEANPUSITHUS.

1.45. B mnpoekrTe ycuJieHUS AOJXHBI TaKXE YUYUTHIBATHCS IPOTHO3BI
BO3ACHCTBUSA BO3MOXHOIO TIOBBIIICHUS YPOBHSI TPYHTOBBIX BOH, IIPOCA-
KM OCHOBAaHMI TNpPHU CIy4alHBIX 3aMadyMBaHUSIX, ITOBTOpPHON NOAPAOOTKH,
IUHAMUYECKOTO BO3IEHCTBUS O0OpPYAOBAaHUS M JIPYTUMX BO3MOXKHBIX BO3-
JeHCTBHH. "

B mpoexkre ycuieHMS XpaHWJIMIL IJIS CHINYYUX MaTepualoB HeEOO-
XOJHUMO OTpaxaTb, KpOME€ TOro, yCJIOBUS 3arpy3kd XpaHWJIUIL B MpO-
1IeCCe YCUIICHU S, YCJIOBUS MEPBUYHOTO U MOCIAEAYIOLINX 3arpy>KeHUUN IOC-
J€ YCWIEHHS, CPOKM BBIIEPXKKM KOHCTPYKIIMI IO HAarpy3kKoil M mops-
OOK pa3rpy3ku; IOPSAAOK M TpeOOBaHMY K BU3YaJbHOMY M HMHCTPYMEH-
TaJbHOMY HaOJIOJEHMIO 3a OCaAKaMM COOPYXEHMHA M AedopMalUsIMU OC-
HOBHBIX KOHCTPYKTHBHBIX JJIEMEHTOB IIPUM MEPBUYHOM IIOCIE YCHUJICHUS
3arpyXKeHUM.

1.46. Pacuer Hecyieil CIIOCOOHOCTM YCHMJIMBAeMBIX KeIe300€TOHHBIX
KOHCTPYKLMIA MPOU3BOAUTCI HAa OCHOBE MH(pOpMalMu, COOpaHHOU NpU MX
obciaegoBaHuu. MHpopManuss COCTOMT M3 JaHHBIX O (aKTUYECKOM ap-
MUPOBAHUU (AMaMETp apMaTyphbl, PacIoOJOXEHHUE CTEPXKHEi), O MPOYHO-
CTM MaTepuaJioB (YyCJIOBHBIM Kjacc OeTOHa, KjacC apMaTypbl) M HMX 00-
LIETO COCTOSIHHUS.

Ilepen pacyeToM HEOOXOZMMO NPOM3BECTHM aHAJIM3 BCEH MMEIOLIEKCS
MPOEKTHOW MDOKYMEHTALlMM II0 YCHUJAHUBAeMBIM KOHCTPYKIUSAM 3a BCE Bpe-
MS MX DKCIJIyaTalluu.

1.47. Ilpy wucHOBITAHUM KaXAOTO OTAEJAbHOro oOpa3ua OeToHA WM
apMaTypbl MJIM B KaXIOM KOHKPETHOM HWCIBITAHWM, BBIIOJHSICEMOM Ha
HATYPHOM KOHCTPYKLMM C HCIIOJb30BaHMEM 0€300pa3LoBbIX  METOMOB,
crmoco0aMu, perjiaMeHTUPOBAHHBIMU COOTBETCTBYIOIIMMU  TOCYIJapCTBEH-
HBIMU CTaHAapTaMu WIM [IPYTAMU HOPMAaTUBHBIMU JOKYMEHTaMU, OIpe-
HeseTCs] OCHOBHAsl IPOYHOCTHAsl XapakKTepucTuKa (mpeden TeKydecTu

UIM BPEMEHHOE COINPOTHUBJIECHWE CTalM, IMPOYHOCTh OeTOHAa Ha CXaTue
T, II.).

CpenHee 3HaYeHME NPOYHOCTHOWM XapaKTEpPUCTUKU Ry ompemensercs
no gopmyle
m
Rq = lfm E qut
I =1

rie R, — pe3yiabTar, IOJYYEeHHbIM B i-M MCIBITAHMM WJAM Ha i-M oOpa3s-
1le; m — KOJMYECTBO 00pa3loB (HCHHITAHHH).
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CpenHee KBaapaTHMYHOE OTKJIOHEHME IJS BBIOOPKM S, BBIYUCISIECTE»
mo ¢gopmyne

i=1

Sy = ]/ 1/m _'151 (Rgi—Ry)* .

HopmaTuBHOE 3HaueHHWE IMPOYHOCTHOM XapaKTEPUCTUKU R ompene-
JageTcsa mo QgopmyJe

R= EG'—BS%

e f — Koacl)Q)HuHeHT, VUYUTBHIBAIOINMKA OOBEM MCIIBITAHUN U Ompeaesse-
MBI 110 TaOJ. 1.

Taoauuma 1

Konu- K Koau- K
I/Iqul'ICI;FI?“g— gau%)l?f_ y;{cerf;];g— Kosddumuenr M%ngg;{Tea(iiTlgg Kosppuunent
HUM HUM
5 3,34 l 9 2,58 15 2,28
6 3,04 10 2,5 20 2,16
7 2,9 | 11 2,44 30 2,04
8 2,69 12 2,39 50 u Goxee 1,94

Mpumeganusga: 1. Jud IpoMeXYTOYHBIX 3HAYeHUH KOappunuent B
onpenensieTcsl JuHeiHON untTepnoasuuel. 2. Koaddbuuuenrt B ¢ nose-
puTeNbHON BeposATHOCThI0O 0,9 ompenaenser HUXHIOW 999%-HYIO aomyc-
TUMYIO (TOJEPAHTHYIO) IpaHULY AJSI HOPMAJbHO pacnpeaeIeHHOU Cly-
YAaWHOMBEJIUYUHBI.

1.48. PacueTHble XapakKTepUCTUKM OETOHA OMNpeIeasloTcs B 3aBHCH-
MOCTM OT YCJOBHOIO Kjacca OeTOHa IO IPOYHOCTM Ha CXaTue CyLIeCT-
BYIOIIIMX KOHCTPYKIIUN.

[Ipy BBHIMONHEHUM MOBEPOYHBIX PACYETOB IO IPOEKTHHIM MaTepua-
JaM, B TOM cCJIyyae, €CIM B IIPOEKTE CYIIECTBYIOIIEH KOHCTPYKIHH
HOPMUPYEMOM XapaKTEPUCTUKON OETOHA SBISIETCS €ro MapKa, 3HauyeHUe
YCJIOBHOro Kjacca 0OeToHa II0 MPOYHOCTM Ha cxXaTue cjaeayer NPHHH-
MaTb pPaBHbIM:

80 9% -Holi KyOMKOBOM IIPOYHOCTH O€TOHA, COOTBETCTBYIOLIEH MapkKe
M0 TPOYHOCTU IJISI TSKEJIOTO, MEJKO3€PHUCTOTO WU JIETKOr0 OETOHOB;

70 % -HOl — 11 TYeUCTOro OEeTOHA.

Jlag npoMeXyTOYHBIX 3HAYeHUWM YCIOBHOTO Kjacca OeToHa IO
MIPOYHOCTH Ha CXaTWe, OTAMYAIIMXCS OT 3HAUYeHUM [apaMeTPHYECKOro
psiga, pacyeTHbIe COINPOTUBJIECHMUS OETOHA OMNPEACHSAOTCS JUHEWHON WH-
TEePIOJIALUECH.

[Ipy BBINTOJTHEHUMM MOBEPOYHBIX PAaCUYETOB IO pe3yjabTaTaM HaTyp-



HHIX 00CJeI0BaHUIl 3HauYeHHME YCJIOBHOTO Kijacca OeToHa IO NPOYHOCTHU
Ha cxatue omnpenenasercda B coorBerctBuu ¢ CHull 2.03.01-84 *, npu-
HHMas BMECTO MapKu OeToHa (PAKTUUYECKYI0 ITPOYHOCTbL O€TOHAa B TPYI-
e KOHCTPYKLMM, OOHOW KOHCTPYKLUWU WIU B OTAECIBHOM €€ 30HE, IOJIY-
YEHHYIO I10 pe3yjbTaTaM MCIIBITAHUMA HEepa3pylIalIIUMMKA METOJAMU HJIB
WCOBITAHUN OTOOpPAHHBIX OT KOHCTPYKIMHA 0O0pa3loB OETOHA.

B 3aBucuMMOCTM OT COCTOSAHHMSI O€TOHA, BUAA KOHCTPYKUMH MU YCIO-
BUIA MX pPabOThl, a TakXe HCHOJb3yEMbIX METOJOB OMNpPEICJICHUS MpPOY-
HOCTA O€TOHA NpHU CIELUMaJIbHOM OOOCHOBAHMU MOTYT OBITH MCIIOJb30Ba-
HBl Jpyrue crocoObl omnpefeneHns Kiacca OertoHa. Ilpum ucnmosb3oBa-
HUM CTAaTUCTUYECKUX METOMOB KO3(D(hHUIUEHT BapuallMuM MPOYHOCTH Oe-
toHa omnpenendgercda mo 'OCT 18105—86.

1.49. HopmatuBHBIE CONPOTHMBIEHUS apMaTypel Rs, IIpy BHIIOJIHE
HUM TIOBEPOYHBIX PACYETOB IO MPOEKTHBIM JaHHBIM CYILIECTBYIOLIMX KOH-
CTPYKLMI, 3alpOEKTUPOBAHHBIX MO paHee IEHCTBYIOIIMM HOPMAaTUMBHBIM
JOKYMEHTaM M 10 JaHHBIM MCIBITAHUN 00pa3loB apMmaTypbl, OTOOpaH-
HbIX OT OOCJeJOBaHHBIX KOHCTPYKLMIA, a TakKXe pacuyeTHbie CONPOTHB-
JIEHUsI apMaTypbl pacTskKeHHI0 Rs MTpU OTCYTCTBUU TPOEKTHBIX JaH-

HBIX M HEBO3MOXHOCTH OTOOpa 00pa3loB, NPUHUMAIOTCI B COOTBET-
cteun ¢ CHull 2.03.01-84 *,

[romwans cedeHUs apMaTypbl A IIOBEPOYHBIX pACUYETOB CIIEAYET
IMIPUHUMATh C YYETOM BO3MOXHOIO €€ YMEHBIICHHS B pE3yJbTaTe KOp-
PO3UMU.

IIpu orOope o00pa3LoB M OIPEACICHUM CpPEIHETOo AuaMeTpa apMa-
TYypPbl — PEKOMEHAYETCS YYMTBHIBATH TAaKXE TIOJOXEHHUS, IPUBECACHHBLIE B
«PexoMeHIanusax IO OOECHEeUYeHUI0 HaAEeXHOCTA U IOJTOBEYHOCTH XKe-
JIE300€TOHHBIX KOHCTPYKLMMA IPOMBIIIJICHHBIX 30AHUNA UM COOPYXEHUH
IpY MX PEKOHCTPYKUMM M BoccTaHoBiaeHuu» (M.:. Crpoimsmar, 1982).

1.50. Bce u3BecTHBIE CITOCOOBI YCUJIEHUS 3JIEMEHTOB MPOM3TAHUI MO
MIPU3HAKY BKJIIOYEHUS KOHCTPYKLUK YCWJIEHHUS B pabOTy pasfgessiorTcs Ha
IB€ OCHOBHBIC T'PYIIIIbI: BO3BEACHME HOBBIX PA3TPYXKAKIIUX U 3aMEHSIO-
IIMX KOHCTPYKILMIA, BOCIPUHUMAIOIINX TOJTHOCTHIO WJIM YaCTUYHO HATpys3-
KA, KOTOpbIE IEpedaBaJuMCh Ha CYLIECTBYIOIIME KOHCTPYKLMHU, YBEIUYEC-

HUE Hecyllell CIOCOOHOCTM CYIIECTBYIOUIMX KOHCTPYKUMM, T. €. MX YCH-
JIEHMue.

1.51. I'pynma pasrpyxamomnx KOHCTPYKLIMHA COCTOMT M3 NOBYX HOI-~
TPYII: TOJHOE pPas3rpyXeHWe WIM 3aMeHa CYLIECTBYIOLIMX KOHCTPYKLUK
HOBBIMM; YaCTUYHOE pa3rpyxXeHWe, MpU KOTOPOM 4YacTh Harpys3kKud BOC-
MPUHUMAETCS CYLIECTBYIOIIMMUA KOHCTPYKLMUSIMHU, a 4acTb — pas3rpyxaro-
muMu. [1OCKOJNBKY 4acTMYHOE pa3rpyXeHue He 00JaJaeT CyuiecTBEHHHI-
MU OTJMUYMSAMU OT YCWJIEHUS, TO 3Ta MOATPYIIA MOXET OBITb OTHECEHa
Y K TpYIIIe YBEJIUYEHUS HECylIel CIOCOOHOCTH.,

1.52. I'pynma yBeJInM4yeHWs HeECyLIed CIIOCOOHOCTM COCTOUT W3 YEThI-
pex MOATpYNIl: ycuieHue 0e3 M3MEHEHUS CTaTUYECKOW CXeMbl M Hamnps-



>KEHHOIO COCTOSIHMS;, YCUJIEHME C M3MEHEHMEM CTaTMYECKOW CXEMBbI; YCH-
JIeHWe C W3MEHEHMEM HAaMpsSIXEHHOro COCTOSIHUS, CHeluaJbHble Cy4au
YCUJIEHUS. YKa3aHHbIe MOIATPYIIIIBI OOBbEAUHSIOT CIIOCOOBI YCUJIEHHUS B oc-
HOBHOM IO TIEPBUYHOMY IIPU3HAKYy M TECHO B3aMMOCBSI3aHBI MEXAY
COO0OJA.

1.53. CucreMatuszauus CIoCOOOB YCUJIEHMSI IO NMPU3HAKY BKJIIOYECHUS
KOHCTPYKUMU ycuieHus B paboty, mpuBeneHHas B mm. 1.50—1.52, o6ia-
JaeT HEKOTOPOM YCJOBHOCTBbIO M TIpeAHa3HauyeHa s OO003peHMs BCEro
MHOroo0Opa3usi M3BECTHBIX CIOCOOOB YCUJIEHMSI C LEJbl0 OPMEHTHPOBAHUS
IpA BbIOOpe Haubosiee palMOHAJbHOIO crHocoda JJII KOHKPETHBIX YC-
JIOBUM.

1.54. CnocoObl ycujeHUs XpaHWJUIL AJS CBHIIYYUX MAaTepHaJoB pas-
HEeJSII0TCS Ha TpU OCHOBHBIE TPYIINBI: yCUJIeHUWE Oe3 W3MEHEHUsI CTaTH-
YeCKOM CXeMbl M HaMNpsSIXXEHHOTO COCTOSIHUS ITyTEM YBEJIMYEHUS CeuYeHMUs,
OOMOJHUTEIbHOTO apMUPOBAaHUSA M T. M., YCUJIEHUE C U3MEHEHHUEM CTaTu-
YeCKOM CcXeMBbl MYyTeM YCTpPOMCTBa NOAMNOPOK, MEpPeropogoK, IMepeMbIUeK,
OOMOJHUTEIbHBIX OMOP M T. II.; KOCBEHHOE YCHJICHHE €MKOCTHOM 4YacTu
XpaHMJIULL TYTeM CHUXEHUSA Harpy3ku, B TOM 4YUCIE 3a cyeT .Hampas-
JIGHHOT'O pEeryJupoBaHMs KMHETUKM MCTEYCHUSI CHIMyYMX MaTepuasoB.

[TocnegHgasg rpynma crnoco00B MOAPOOHO B HacTtoamux PekomeHpaa-
LIMSIX HE paccMaTpuBaeTcCs.

2. KOHCTPYKTUBHBIE PEHNIEHUA 110 YCUJIEHHUIO

OcHOBHbBIE KOHCTPYKTHUBHbBIC PCHICHHUA
N0 YCUJEHHUI0O KOJOHH M 0aJ0K

2.1. Pasrpyxarmimue KOHCTPYKLMM TNPEACTAaBISIOT COOO0ON OTHEJbHBIC
3JIeMEHTHl (0aJKu, TUIMTHI, (PEepMbl) WMJIM B3aMMOCBSI3aHHBIE CHCTEMBI W3
’KeJie300eToHa M MeTajula, KOTOpble MOJHOCTbIO MJIM YAaCTUYHO BOCIpPU-
HUMAIOT Harpy3Ku, MepenaBaBIIMecs] OO MX YCTAaHOBKM Ha CYLIECTBYIO-
e KOHCTpyKuun (cMm. mm. 2.2—2.10).

2.2. TlonHoe pa3rpyXeHHe pPEeKOMEHAYETCd NPUMEHSTH I HeOOJIb-
KX YYaCTKOB IEPEKPBITUIA WJIM MPU 3HAYMTEJIbHON ITOTepe HECYLIEi Cro-
COOHOCTH CYLIECTBYIOLIMX DJIEMEHTOB, KOTOPbIe NMPaKTHUYECKM HEJIb3sT BOC-
CTAaHOBUTb, TaK KaK YMEHbIIEHWE TrabdapuToB IPOU3BOACTBEHHBIX IOMe-
HIEHUN KOHCTPYKUMSIMMU pa3TpyXeHUs, IMepernaabl OTMETOK Ha IepeKphl-
THAX, MeEUIAlIIUe TMepeIBMXKEHWIO HAIOJbHOIO TpaHCIoOpTa, W CpaBHU-
TEJIbHO BBICOKAs CTOMMOCTb JA€JaloT NMPUMEHEHHUE BTOr0 KOHCTPYKTHBHO-
ro pelieHHWs] He Bceraa OINpaBIaHHBIM M pPallMOHAJbHBIM.

[TonHoe pasrpyxeHHe OBJEMEHTOB KOHCTPYKUMI pEKOMEHAYEeTCS B
TeX CciaydasdXx, Korga OHO He TpeOyeT yCTpOWCTBa JOIOJHUTENbHBIX KO-
JOHH U ¢yHxameHTcB (puc. 1—6).
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Puc. 1. IloaHoe pa3rpykeHue MNepeKpbITHS KeJIe300€TOHHBIMM KOHCTPYKIUSIMHU

/ — pa3rpyxaemass KOHCTPyKUMS; 2, 3 — pasrpyxawuiasi KOHCTpykuus; 4 — o0060-
pyooBaHME; 5 — 3a30p

2.3. KOHCTpPYKLIMM MOJHOTO pa3rpyXeHUs PEeKOMEHAYETCSI, €CIM 3TO
BO3MOXHO, YCTaHAaBIMBaTb CBEpPXy pasrpyxaembix (cM. puc. 1—D9).
Pasrpyxaroiine KOHCTpPYKLIMU BBIIIOJHSIOTCS KaK M3 Xeje300eToHa, TakK
M U3 MeTalja, ppd OTOM IPUMEHSAIOTCS ONOPHBIE TOMYIIKH, COEIUHU-
TeJIbHbIE MJAHKU, CTSKHBIE OOJTHI U JAPYrue BCIIOMOTaTeJIbHbIE MPHUCIIO-
coOJIeHUd.

2. 3ak. 636 — 17 —
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! JKene300eTOHHOH  Oankm Me-

E TAJIMYECKMMH 000iMaMu

= 1 — pasrpyxaemasi Oanka;

f 2 — MeTajnuyeckas pasrpy-
XKawouasg 6anka; 3 — (QUKCU-
pylouie O00JThl; 4 — ONMOpHBIE
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Puc. 4. TlonHoe pasrpyXeHue IUIUTHI MOHOJHTHOrO  [IEPEKPBHITUS PEOPHCTHIME
MINTaMU

] — basrpyxaemas ILINTA, 2 — pasrpyxarwliiasg KOHCTPYKLMS; 3 — 3JMEMCHTH
- KpenjJeHus, 4 — pureib;, 5 — MNPOKJIAAKM U3 YTOJKOB

QPukcupylolye 3JeMEHTH I TOPU30HTAJIbHON IUIOCKOCTU IIPOITYC-
KalOTCS uYepe3 OTBEPCTHS B MEPEKPBITMM TakK, YTOObl HArpy3Ka OT HUK
He IepejaBajgach Ha pa3rpyXaeMble KOHCTPYKIIHH.

[Ipn nosHOM pa3rpyxeHnu OJJIEMEHTOB KOHCTPYKLIM M HeoOX0/ 1 uMe
0043aTeJbHO IpeaycMaTpUBaATh 3a30p MEXIY pPa3rpyXarwIIMMHU M Pas-
TPYXaeMbIMM 3JE€MEHTAMU IJISI O0ecleYyeHUss CBOOOAHOro mnporubda pas-
IpyXaWIIero sjgeMeHTa corigacHo 1. 3.17 Hacrodmmx PeKoMeHlalHk
(cm. puc. 1).

24. Ecium B pe3yiabTaTe YCTAaHOBKM pa3rpyXaloUux IIEMEHTOS
CBEpXYy IIEPEKPBITUIN CO3Jal0TCS pa3JM4YHBIA YPOBEHb IOJa MM CTECHEH-
Hble Tab0apWTHl TNPOU3BOJCTBEHHBIX ITIOMEIIEHWI, BO3MOXHa YCTaHOBKA
WIM TOBECKa 3JMEMEHTOB CHM3Y TepekphiTuil (cM. puc. 6). Harpysky
Ha KOHCTPYKLWU pa3rpyxkeHHs B OTUX CJydyasdgx IepefarT ¢ NMOMOLIbIS
CTOEK, MPOMYLIEHHBIX Yepe3 OTBEPCTHUS, MPOOUTHIC B CYUIECTBYIOLLEM TIE-

<

Puc. 3. IlonHoe pasrpyxeHue BTOPOCTENEHHONW OalKuM W TJIUTHl TEPEKPbITUST Me~

TAJIJIN4YECKUMU OajlKaMu

1 — pasrpyxaemasa Oajka, 2 — MeTaJuIMueCKue OaJlKu pasrpyxeHusd; 3 — peOpe
KECTKOCTU; 4 — TAXM, 5 — MJIaHKU U3 YTroJKOB, 6 — ONMOpHBIE JUCTHI; 7 — ouop-
HbIe TONYIIKHU

¥ — 19 —
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Puc. 5. Bo3BeneHne HOBOro NepeKpbiTHS € NOCJeAyIneid pa3dopKoi CymecTBYIO-
1Eero ¥ COXpaHeHHeM OINOPHOro y4yacTkKa

] — KOHCTPYKUMU HOBOIO TEePEeKpBITUSI; 2 — IrJaBHasg 0Oajka CyIIECTBYIOLIETro Iiepe-
KpBITUSA;, 3 — BTOPOCTENMEHHass Oajika CYIIEeCTBYIOLIET0 IePEeKPHITUS

pekphIiTuM. Pasrpyxamoliue KOHCTPYKLMU, YCTaHaBJIMBaeMble CHM3Y Iie-
PEKpPBITUI Ha CYIIECTBYIOIIME KOJIOHHBI WJM IOJBElIMBacMble K TIJaB-
HBIM OajkaM, pPEeKOMEHIyeTCsl MNPOeKTUpOoBaTh MeTauimuyeckuMu. Ilpu
MCMOJb30BAaHUM KOHCTPYKUMI MOJHOTO pas3TpykKeHUs CcJaeayeT YUYUTHI-
BaTh U3MEHEHME PAacUyETHOI CXEMBI.

2.5. 3aMeHa CYLECTBYIOIIMX KOHCTPYKLMA HOBBIMM  (CM. pHUC. J),
BOCIIPMHMMAIOIIMMU Ha ce0s BCIO MOJIE3HYIO HArpy3Ky, PeKOMEHIyeTcs
JIMILIL B TeX cJIydyasX, KOTJa CYILIECTBYIOIIAs KOHCTPYKLMS IPENnsiTCTBYET
HEeo0XOIMMOMY YBEJIMUYEHUIO TabapuTOB MOMEIIEHUS MO TpeOOBaHUSAM HO.
BOIl TEXHOJIOTUM WJIM KOrJa OHa HaXOIUTCS B COCTOSIHUM, IIPU KOTOPOM

— 20 —



BO3MOXHO €€ IOJHO€ WM YaCTUYHOE OOpylICHME B HE3arpy>kKeHHOM CO-
CTOSIHUU.

2.6. JIOMOJHUTENbHBIE pPAa3rpyXawmollide 3JIeMEHTbl NPU YACTUYHOM

pa3rpyXeHUM MOTYT MMEThb KOHTAKT C CYLIECTBYIOLIMMHU KOHCTPYKLIMSI-
MM TI0 BCEH JJMHE WJIM B OTACIAbHBIX TodKax. PaccmaTpuBaTh OOIOJ-
HUTETbHBIE PaA3TPYXaIOLIKMEe JJIEMEHTHl KaK KOHCTPYKLUMIO YaCTHYHOTO
pasrpyXeHHus, B OTIMYMEe OT HapamuBaHusg (cMm. mm. 3.22—3,25), cre-
IyeT B CJydae, €CAuM IIpA KX YCTPOMCTBE He oOecmeymBaeTCs IO BCeH
IJIMHE COBMECTHAsl paboTa ¢ YyCUJIMBAEMbIM 3JIEMEHTOM.
" YacTuyHoe pas3TpyXeHUE 3IEMEHTOB KOHCTPYKUMU (IUIMT TepeKphl-
THil, BTOPOCTENICHHBIX 0aOK, TJTABHBIX 00K, pHreieil, MOIKPAHOBBIX
0aJoK M T. 1.) PEKOMEHIYETCSd IPUMEHSATh B TeX CcJydasx, Korga c¢
pasrpyxaemMoil KOHCTPYKUUU HEOOXOOUMO CHATb TOJLKO 4YacTb IIOJIE3-
"HOM HaArpys3Ku.

KOHCTpyKLIMM YaCTUYHOrO pPas3rpyXeHusI MOTYT OBITb KaK KeJe30-
OCTOHHBIMU, TaK W MeTadaudyeckumu (puc. 7—~8), mpu 3TOM HEOOXOAMMO
MMEThb B BHUAY, YTO YACTUYHOE pPa3TpyXeHHUE, IO CYLIECTBY, SBISIETCI MU
YCUJIEHUEM CYLIECTBYIOIIEH. KOHCTPYKLIMM, T. €. YBEJIMYCHHMEM €€ HECy-
el CIIOCOOHOCTH.

2.7. B cnyuyasix, Korma ONOpPHbIE CEYEHUS 3JEMEHTOB, Ha KOTOpbIE
HepesaloT Harpy3ky pasrpyXawollue KOHCTPYKLWU, He 00JamaiT Heoo-
XONMMOM HeCyleil CInoCOOHOCTBbIO, a TakXe B cjaydasX, Korga OTCYTCT-
BYIOT ONOpbI A8 YCTAaHOBKM pPa3rpyXalluX KOHCTPYKLMM, Ha KOJIOH-
Hax clieAyeT yCTpauBaTh CIeliMalbHble OMOpHbIe XOMYTH (puc. 9). Omop-
HbI€ XOMYTBHI MOTYT OBITb KaK Xe€J1€300€TOHHBIMM, TaK U METaIMYECKU-
MU C IOCIEAYIOIIMM OOETOHMPOBAHMEM WMJIM 0€3 HEro.

2.8. llepen ycCTpOMCTBOM XeJIe300€TOHHBIX OIIOPHBIX XOMYTOB Oe-
TOHHBIE ITOBEPXHOCTH KOJIOHH U pUTIeliell peKOMeHAYeTcs CKaJblBaThb Ha
TOJIIMWHY 3alIUTHOTO CJ0g. DBeTOH I OMOPHBIX XOMYTOB OOJXEH OBITb
Ha MEJKOM IIeOHE WJIM T'PaBUM MJACTUYHOM KOHCUCTECHLUMMU C OCAAKOM
KkoHyca 10 cM. PekoMeHayeTcsi BBIMOIHSITH OTIOPHBIE XOMYTHI TaK, YTOOBI
OHM BO3BbIIIAJKWCh HaJ HUXHEH moBepXHOCThlo pureineir Ha 10..15 cm

11 3aIlOJIHEHUSI MPOCTPAHCTBA IOI PUTEIIMHU OCTOHOM IIOI HEKOTOPBIM
naBjeHueM (cM. puc. 9).

2.9. Tlepen yCTpPOMCTBOM METANIMYECKUX OIOPHBIX XOMYTOB HEO00-
XOAMMO OOHaXWTh apMaTypy KOJOHH M HMXHIOI apMaTypy pHUTeNeH,
YTO JOCTHMTaeTCsd CKaJblBaHMEM 3allMTHOTO CJ0S OeTOHa B COOTBETCT-
BYIOIIMX MecTax. MeTauimyeckrue OINOpPHBIE XOMYTHI, KaK ITpaBWUIO, BbI-
MOJHAIOTCA M3 IuBeJIepoB (cM. puc. 9,6), KoTopble IpUBapUBAOTCI K
YIJOBBIM CTEPXHAM apmatypbl U pureieil. [lepen mpuBapKoil LIBesJiepHI,
YCTAHOBJICHHBIE B IPOEKTHOE IIOJOXEHHME, COCIMHIIOTCA MEXAY CO0oM
CTSXHBIMU OontaMu. Ilocie BBIMOJHEHHS CBAapOYHBIX pabOT HEOOXOIMMO
YCTAHOBUTbL II0 KOHTYPY KOHCTPYKTMBHYIO apMaTypy M OOETOHMPOBATb.
YcTaHOBKY IWIBEJJIEPOB CAEAYET MNPOM3BOIUTH C TIIJIOTHOM MOATOHKON K
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Puc. 6. Iloamoe pasrpyxe-
HHEe YYacTKa HepeKpbIThs

a — MeTaJUIMYeCKUMU Oasnka-
MM, TOJABEIIEHHBIMU CHHU3Y K
I1aBHBIM ~ OajkaM: / — pa3-
rpykaeMblii  y4acTOK  Iepe-
KPbITUS; 2 — MeTajaudyecKue
0anku pas3rpyxeHust; 3 — Ts-
XU, — CTOWKU; 5 — mpo-
KJaAKu; 6 — OMOpHBIE IIBEJ-
JIEPHI; 7 — o0OpyIOBaHUE;
§ — oTBepCcTUS B IJIMTE, 3a-

: ACJTBIBACMBIC aC(l)aJIbTOM;
0 — MeTaJJIM4eCKUMU 6aJIKaMI/I, OoImuparImnMMnNCdad Ha 000MMBI KOJIOHH: I — pas-

rpykaeMblii yd4acTOK II€pEeKphITUSI; 2 — TrjaaBHas pasrpyxarwigas Oanka; 3 —
CTOWKM; 4 — pasrpy304HBIC Oalkh, o5 — KONOHHBI, 6 — METAJUIMYECKUE OOOIMBI,
7 — obopyaoBaHue; & — 3a30phbl

paboueil apmaType KOJOHH M pUresed, s JOCTUXEHUS KOTOpPOW 3a-
IUTHBIA CHOI CKaJbIBaeTCs 0CO00 TIIATENbHO, a BCTpPEYaloIasics Io-
nepeyHas apMmartypa (XoMyTel) ynpansetrcsd. IIpy Her1oTHOM NpUMBIKa-
HUM YCTaHaBJIMBAEMBbIX IIBEJIEPOB K OTAEJbHBIM CTEPXKHSIM apMaTyphl
HEOOXOOMMO  BCTaBJASATh  NOJKJAAKM  COOTBETCTBYIOLIEW  TOJIIIMAHBI.
IIpy ynagmeHMM 4YacTH XOMyTa CJeAyeT MPeIyCMOTPETh IpeaBapUTEIb-
HO€ pa3rpyXeHue KOHCTPYKLMM WIM 3aKperjeHUe CTepXKHS.

2.10. B cnyyasix, Kkorma OomopHbIe XOMYTHl NpeJHa3HayeHbl IS OIH-
paHHMsi Ha HUX BHOBb BO3BOAUMBIX 3JIEMEHTOB, UX KOHCTPYKTUBHBIE OCO-
OeHHOCTH coxpaHsgTcd (cM. puc. 9,6), HO oTmamaloT Mephl IJId 3a-
MMOJTHEHUSI IPOCTpPAaHCTBA OETOHOM TMOJA pPUIeJeM MpU XKeJe300€TOHHBIX
OMMOPHBIX XOMYTax M MOATOHKM IIBEJUIEPOB K apMmaType purened — mnpu
METaJJIMYECKUX.

2.11. OgHMM U3 pacOopoCTpaHEHHBIX CIIOCOOOB YCUJIEHMUS CTEpKHE-
BBIX 3JIEMEHTOB SBISIOTCS OOOMMBI, XapaKTE€pHOM OCOOEHHOCTHIO KOTO-



P, A,

e e 6000

PBIX SBJISETCSd OXBAaT YCUJIMBAEMOIO 3JIEMEHTAa CO BCEX YETHIPEX CTOPOH
(puc. 10—13). OO6oiIMBI MOTYT OBITH XK€J€300€TOHHBIMM M MeTaJauye-
CKHMMU.

2.12. YcuneHue u3rubaeMbIX 3JEeMEHTOB (purejeil, 0ajok v II.)
000iiMaMKi pPEKOMEHIYETCS TOJbKO B TEX CJHIydyasX, KOTJa II0 KaKWM-JIH-
00 mpuyumHaMm (Hampumep, 3HAUYMUTEJIbHAd KOpPPO3UsI apMaTypbl) HEJb3S
NPUMEHUTH CIOCO0 OJHOCTOPOHHErO0 HapallMBaHUSA, IOCKOJBKY YCHJEHHE
U3rndaeMbIX DJIEMEHTOB IO BCEMY MEpPUMETPY CEUYEHHS MOMUMO TPYIHO-
CTeif, CBSI3aHHBIX C TPOM3BOACTBOM pPabOT, HEPAaLMOHATBHO € KOHCTPYK-
TUBHOW TOYKM 3pEHMUS.

2.13. MuHuManbHag TOJLIMHA XE€JIe300€eTOHHBIX O00NM M3rMbaeMbIX
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Puc.

a — MOHOJUTHOMN XeJae300€TOHHOI OaJIKOoMu:

pa3rpyxalomass KOHCTPYKLIMS;
pa3rpyxaeMble KOHCTPYKIMU;

7. YacTuyHOoe pa3rpykeHHe BTOPOCTENEHHOH OaJKm

1 — pasrpyxkaeMass KOHCTPYKIIHUS;
0 — cOOpHBIMM X€JIe300€TOHHBIMU OaJlKaMWu:
2 — pa3rpyxamoliiyde KOHCTPYKLNH;

2 —

3 — dukcupylo-

IIMe XOMYTHI; 4 — JUCTOBBIE IMOJAKJAAKW;, S5 — MOJAKJAAKW U3 YTrOJKOB, 6 — 00OpYy-

JOBaHUC, 6 — MCTAJJIMYCCKUMU OankaMu u3 HIBCJIJIEPOB:

Ka; 2 — pasrpyxarwinag Oanka; 3 — moaBecka; 4 — mpokjiaaaka

25 —

1 — pa3rpyxaemasa Oa-



6000

8 Yactuunoe XKeHnue MNOIKPAHOBOM OAaJIKM JONOJHHUTEJIbHBIMH pellerT-
Puc. pa3rpy
YAaThIMH KOHCTPYKIHMSAMH
f

— xonouHa: 2 — TomkpaHoBas Oanka, 3 — pasrpyxawoiias @epma, 4 — ymopHasd
©60liMa: 5§ — KJIHHOBHAHBIe IIDOKJIALKH, tf - uraHku-cBa3u; 7 - YHOpHbIe NJXACTH
’ HBI; & — OONTHI; 9 — OOHOCTOPOHHSAA CBA3b

3JIEMEHTOB IIPMHUMAETCS B 3aBUCUMMOCTM OT 3alIMTHOTO CJOsI B COOTBeT-
ctBun co CHull 9203.01—84 * u agmameTpa apMmatypbl (IPOAOJbHOU U
nOTepedHo) ; MakKcUManbHas — o0blyHO He mpesbimaer 100 mm. ITno-
maabp MPOMONBHOM apMaTyphl OMPENENsAeTCs PacyeToM.

2.14. B cinydyasgx, Korma wH3ru0aeMblii 3J€MEHT BXOAWUT B COCTAaB
‘MOHOJIMTHOro DPEOPHCTOrO TEPEKPBITHSA, IPU YCUIEHUM €ro o0O0iWMOM B
TIJINTE MEPEKPbITUS HEOOXOOIMMO MPOCBEPJMBATH OTBEPCTUS IS MPOIyCKa
XOMYTOB M Mmomauyu OeTOHHOM cMmecu Ipu OetoHupoBaHuu. [lpu ycuie-
guyu TEPEKPHITUS B 1IEIOM BBIMOJHEHHE 000#M [ OamoK M HabeTOHKa
MAHRTEl CBEPXY TIPOU3BOMAATCS OTHOBPEMEHHO.

2.15. HaubGonee mmpokoe NpUMEHEHME OOOHM peKOMEHAYeTCS s
yCUJIEHUS KOJOHH. B 3TOM caywae mocruraerca HaumOosblas dS(Qek-
TUBHOCTb 3TOr0 KOHCTPYKTMBHOTO pelieHus. i ycuiaeHus KOJOHH Ipu-
Mensiercss HECKOJIBKO THUIIOB O0OMM, KOTOpBIE DPa3IM4aloTCs KOHCTPYK-
THUBHBIMMA OCOOCHHOCTSIMM, MaTepuajlaMH, NPOU3BOACTBOM pPaboOT U 3(P-
eKTHBHOCTBIO YCHUIICHU. .

2.16. OgHUM U3 TUIIOB XeJIe300€TOHHBIX O0O0KM SBJISIOTCA OOOKMMBI
¢ OOBIYHOM MPOMOJBHOM M TIONMEPEYHOl apMaTypou (CM. pHC. 11) 6e3
CBSI3U apMaTypbl 00OMMBI C apmaTypoH YCUIMBAeMOIl KONOHHHBI. Ilepen
GeronnpoBanuem OOONMBI HEOOXOIMUMO 00SA3aTeTBHO NPOU3BECTH oy -
roToBKy HOBEPXHOCTH YCUJIMBAEMOM KOHCTPYKLMU (BBIIOJHUTH HACEUKy
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O0eToHa M MPOMBITH €ro cTpyeil Boabl). TosmuHa 000WMBI KOJOHHBI 3a-
BUCUT OT CTENEHU YyCUJIeHHS M OObIYHO He mnpeBbimaer 300 MM. MHUHR-
MajJbHad TONLMIMHA  000M, IO TpeOOBAHUAM  TEXHOJOTHH YCUJIEHWH,
npuseneHa B n. 4.4. o

[Inomangb NpoOdOJBLHOW apMaTypbl OOOHMBI OIpPEAENsIETCS PpPacyeToM,
HO ee IuaMeTp JOJKeH ObITh He MeHee 16 MM IUIS cXaThix M 12 MM
o1  pacTaHYThIX cTepxHeid. IlomepeyHast Bs3aHasd apmarypa MNpPUHMU-
MaeTcsl JUuaMeTpoM He MeHee 6 MM, a cBapHasg — 8 MM M YCTaHaBJIU-
BaeTcsl C IaroM 15 auaMeTpoB MPONOJbHOM, HO He Oojilee TpexKpaTHOM
TOJIIMHBL 000¥MBI M He Oomee 200 mMM. B MecTax BO3MOXHOM KOH-
LIEHTPALMM HANpSKEHUH IIar XOMYTOB HOJIKEH OBITh YMEHBIIEH BIBOE.
KoHcTpynupoBaHue apMaTypbl OOJXKHO BBINMOJHIATHCS B COOTBETCTBUM C
tpedoBaHusgamu CHull 2.03.01—84 *.

[Ipn ycTpoiicTBe MeCTHON 000WMBI Ha MOBPEXIEHHOM Y4YacTKe OHa
NOJIXHA BBIXOOUTbL 3a €r0 Ipelesibl Ha NJIMHY HE MEHee 5 TOJIIMH O00¥-
MBI, HE MEHee IJIMHBl aHKEPOBKM apMaTyphbl, He MEHee IBOWMHON IIMPUHBI
OoJblIell IpaHM KOJNOHHBI W He MeHee 400 mMMm. g yiaydIIeHWS CLEILIE-
HUSI HOBOTO OETOHA CO CTapblM PEKOMEHIYETCS Ha TOBEPXHOCTH CTapoOTo
O0eTOHa Ha ydYyacTKe MECTHOW O0O0OWMBI BBHIMOJHSTH aAre3MOHHYI0 O00Ma3Ky
M3 TOJUMEPHBIX MaTepUaAOB.

2.17. Pa3HOBUAHOCTBIO XE€JI€300€TOHHBIX O00OOWM KOJOHH SBIAIOTCA
000MMBI C YyCTaHaBIMBaeMOMW BIOJb MX TpaHEel XECTKOM HapyXHOW ap-
MaTypoil W3 YroJKOB, KOTOpasi y KOHIIOB YCHJIMBAeMBIX KOJIOHH MpUBa-
pUBaeTCsI K TOPU3OHTAJbHBIM OIIOPHBIM yroakam (cm. puc. 11).

P@KOMCH,HYIOTCH JJIA KOHCprKI_[I/Iﬁ C MaJbIMU OSKCHCHTPUCUTCTAMU
MMpUJIO0XKECHNA HOPMAJbHBIX CHJIL.

2.18. XKene300eToHHBIE OOOWMBI KOJOHH MOTYT OBITb BBIIOJHEHBI C
MOMEPEYHON apMaTypoil B BUIAE CNHUPAJIbHONH OOMOTKM M3 TPOBOJOYHOM
apMaTyphl AuMaMeTpoM He MeHee 6 MM (cMm. puc. 12, a). Ilpm KoHCTpyH-
pOBaHMM 000KM JOJKHBI COOMIOJATHCS  CHEAVIOIIUE YCJIOBUS:

CIUpaJu B IJaHE JOJXKHBI ObITb KPYTJIBIMU;

paccTOAHMS MeXAy BHUTKAMM CIUpadXM B OCIX JOJXHBI OBITh He
meHee 40 MM, He Oosee 1/5 mmamerpa cedyeHUs sapa 00OWMBI, OXBAYeH-
HOTO crupajiblo, U He Oonee 100 mMm; y omop WM B JpPYyrMX MecTax BO3-
MOXHOHW KOHUEHTpalluM HaNpsKEeHW B5TO pacCTOsIHUME  JOJKHO  OBITh
He OoJsiee . 50 MM; |

CIMpalyu JOOJXHBI OXBaTbiBaTh BCIO pabouylo MPOJOJbHYIO apMma-
Typy.

Kene300eToHHbIe 000WMBI CO CHMpaJbHOM OOMOTKOM 001amaloT IIo-
BBIIIEHHON HeCylleid CIIOCOOHOCThIO TpPHU LIEHTPaJbHOM CXKaTHUM.

2.19. Ilomumo xene300€eTOHHBIX O0OOWM I8 YCUJIEHUS KOJOHH MO-
IYyT OBITb PEKOMEHAOBAHBI MeETAaNIMYEeCKHUEe o0o¥Mbl (cM. puc. 12, 6), co-
CTaBHBIMM YacTSIMU KOTOPHIX SIBASIOTCS CTOMKM YIrOJKOBOro Ipoduis,
yCTaHaBJIMBaeMble I10 TpaHSIM KOJIOHH, COEIWHUTENbHbIE IUIAHKU MEX-
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3ArMBAETCSH MNOCJIE .
YCTAHOBKM

Puc. 9. KoHCTpYKUMS ONOPHOr0 XOMYTa

a — U3 xejne3o0eToHa: [ — KOJIOHHA; 2 — purenb; 3 — omopHBIK xomyT; 4 — ap-

MaTypa KOJOHHBI; 5 — CKOJIOTasl IOBEPXHOCTb;, 6 — Yy4aCTOK, OCTOHUPYEMbIH IOJ

JaBjleHUeM; 7 — apmarypa purensi; & — XOMyThl; 9 — apMaTypa OMNOPHOTO XOMY-

Ta; 10— WNWUAbKU;, 6 — U3 NPOPUILHOTO MeTaajda ¢ OOETOHKOW: I — KOJIOHHA;

2 — pureiab, 3 — apMaTypa KOJIOHHbBI, 4 — XOMYyThl; 5 — apmaTypa purens; 6 —

uBeJiJiepbl  OMIOPHOTO XOMYTa; 7 — CKOJOTas IOBEPXHOCTh; & — CTAXHBIE GQATHY;
9 — cBapHble BB, [0 — QOETOHKA
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Puc 10. Ycujienue MOHOJHMTHOH OAAJKHM KejJe300eTOHHOH 000iMOii

| — yennupaemast 0anka; 2 - oboiima; J - nauta; 4 - OTBEDCTHHA JnTe s

nponvcka xoMyTop W IIOJA9U GeToHa, 5 — MOHTaxHasg apmartypa 0 %HMD!, o

AKJTOHHbIE CTepXKHU OO0OMMBI, 7 — paGouasi apmaTtypa OGOHMBL, _ XOMYTHh
000MMBI

Iy HMMHU M OIIOpHbIE MNOAKIAAKMA M3 YIrOJKOB MM JUCTOBOTO MeTajjia
MeTtannudyeckre 0OOWMBI PEKOMEHAYeTCsl IMPUMEHSATb B cJydasix, Koriaa
HEJb3S YMEHbIIATh TabapuThl MPOU3BOICTBEHHBIX MOMEIICHUUN W TpeOy-
€TCs BBINIOJHUTL YCWJIEHME B KpaTyallllue CPOKH.

[Ipu ycTpoiicTBe MeTaJNIMYEeCKUX O000MM o00s13aTebHbIMU YCJAOBHAMMB
SBJISIOTCS IUIOTHOE MPUMBIKAHWE METa/NIMUYECKUX CTOeK K TpaHSIM YCU-
JUBA€MOM KOJIOHHBI M MX BEePTUKaAJbHOCThb. g gocTtuxkeHus 2THX yc-
JIOBUI PEKOMEHIYETCS IOBEPXHOCTb OETOHA B MeCTe NPUMBIKAHUSI CTOEK
BbIPABHUBATh CKOJOM HEPOBHOCTEH M 3a4€KaHKOM LIEMEHTHBIM PacTBOPOM

DPDEeKTUBHOCTh YCUJIEHUSI 3aBUCUT OT INPUMBIKAHUS IO TOPLIAM Me-
TAJUIMYECKMX CTOEK. BKIIoYeHUMe MeTalIM4ecKux o0oiiM B COBMECTHYIO
paboOTy MOXET OCYIIECTBIATHCS C IMOMOILIbIO CHEeUMaJbHbIX MPUCIIOCO0-
JeHuii. OguH M3 BapMaHTOB MOAOOHOTO MPMUCIIOCOOJEeHMSI NMOKa3aH Ha
puc. 13.
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2.20. DPPeKTUBHOCTb YCUJECHUS METaNINYEeCKOM
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Puc. 1. Ycujaenue KOJOHHBI XKeJje30-
OeTOHHOI 000IMOW

a — CO CTepXHEBO apmaTypoi; 6 —
C XECTKOM HapyXHOM apMaTtypoum #H3
yroikoB; [ — _ycuiauBaeMmMas KOJIOHHA;
2 — oboiimMa; 3 — mpoAoJbHast apmMma-
Typa 000iMBI; 4 — momepeyHas ap-
maTtypa O000iMBI;, 5 — XecTKast [po-
JoJbHasi apmarypa 0001MBI; 6 —
ONOpPHBIE YIOJKM  XECTKOW 0O6OoiMbE

000MMON 3HAYU-

TeJIbHO BO3pacTaeT, €CJIM Mosica BOKPYTI KOJOHHBI, 00Opa3oBaHHbIE COEIM-
HUTEJbHBIMU TUIAHKAMU, BHINOJHUTH IMPEIBAPUTE]bHO HANPSIIKEHHBIMHE
BBon B HampsiKeHHOE COCTOSHME MeETaJJMYeCKUX I0SICOB PEKOMEeHAyeT-
CS OCYIIECTBISTh CJHEAYIOIIUM OO0pa3oM: COEIVWHMUTENbHbIE IJIaHKM KaX-
JOTO U3 II0SICOB YCTAaHABJIMBAIOT HAa OJHOM YpPOBHE M IPUBAPUBAIOT Of-
HOM CTOPOHOM K CTOMKAM; 3aTeéM IPHUCTYIIAOT K 3aMBIKAHUIO CPEIHETO
[0 BBICOTE KOJIOHHBI I10fCA, IJI YEeTrO0 HarpeBalT COCAMHUTEJbHbBIC IIJIaH-
KM IBYX IIPOTMBOIIOJOXHBIX rpaHeil go temmeparypsl 100°C u mpusa-
pUBAIOT K CTOWKaM B HarperoM COCTOSIHMM. AHaJOTMYHO IOCTYIAlOT C
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Puc. 12. Ycujienue KOJOHHBI

a — Xene300eTOHHOM 000iMOIl CcO cHupalbHOW apMmaTypoii: I — yCHJIHBaeMast Ko-

JJOHHa, 2 — oboiiMa; &8 — chnupajabHasd apmarypa; O — MeTalIuyeycKoili O0O0O0KNMOIA:

1 — ycunuBaeMasi KOJIOHHA; 2 - CTOUKU-YIOJKU; 3 — COCAUMHMUTEJIbHbIE TMJIAaHKU;
" 4 — moaknanku;, 5 — 3ayekKaHKa ILIeMEHTHBIM pPacTBOPOM

IJIaHKaM#M CMEXHbIX IpaHell. Takum Xe o0OpazoM 3aMbIKalOT OCTajJbHbIE
nosica o0oimbl. [lo Mepe OCTBIBAaHMSI HArpeThiX COEAMHUTENBHBIX IIAHOK
yCHIHBaeMasi KOJIOHHAa MOABEpraercs oO0OXaTHI0 MeTaJIMYECKUMU TI0s-
caMu. '

2.21. KoHCTpYKTHMBHOE pellleHMe, M3BEeCTHOE KaK pybalika, MpeacTaB-
nseT coboil HEe3aMKHYTYI0O C ONHOW CTOpPOHBI 00eTOHKY (puc. 14—16).
Pybamikyu pexomeHayeTcsl NMPUMEHSITb B TeX Xe ciaydasx, 4To U OOOMMBI,

— 32 —



O

L EIRESNEN]

et

— |

|
-

EL=
—— —
IREARERAA

\____.._
v
—
b [FRERERNEN]

-
-

I

Littitatl |' LtiLs-

_ by

”~ ,Hlllllll -/ i ‘
/1 2 — »
/lﬂ ' ..'-"J'/

|
|
I
|
I
|
I
I
|
|
I
|
|
I
|

I
_I
I

Puc. 13. NpucrocOGJAeHHEe [Jid BKJIIOYEHHMS B padoTy MeTaajandyecko#i o6oim
' KoJoHHBI (a. ¢. Ne 607932. — BH, 1977, Ne 19) :

1l — ycunuBaemasi KoJIOHHa; 2 — o0OoiiMa; 3 — cToauk; 4 — MeTaJJIMUYeCKUU BUHT;
5 — raiika; 6 — yHOpHBIM 3JIEMEHT; 7 — purejb; & — AUHAMOMeETp; 9 — ImpokJjaaka

Korja I0 KakKuM-JuM0O0 NpUYMHAM He HMMeeTCd BO3MOXHOCTU OXBAaTHUTh
YCUJIMBAEMBbIl 3JEMEHT CO ECeX YeThipeX CTOpPOH, HaIpuMep KOJOHHA,
NpUMBbIKaIOIIass OAHOM CTOPOHOM K cTeHe (eM. puc. 195).

Pybamku wyamie mnpuUMeHSIOTCS NpPU YCUJIEHUM MOHOJUTHBIX 0anok
peOPUCTBIX MNEPEKPHITUIA.

Ocoboe BHMMaHHUE PEKOMEHIYETCS YIEAdTh aHKEpPOBKE MNONEepPEeYHOM
apMaTypbl IO KOHIIAM IIOIIEpeYHOro ceyeHus pydamek. Ilpu ycuiaeHuu
KOJIOHH XOMYThI JOJIKHBI IIPUBapMBaThCsl K apMaType YCUIMBaeMoOil Ko-
JJOHHBI, B cjJydae KaKMX-JIU00 3aTpydHeHUI pyballka KOJOHHBI JOJIXK-

3. 3ak. 636 — 33 —
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Puc. 14. YcuieHme MOHOJUTHOM OaJKU
JKeJNe300eTOHHON pyOallkoi

1 — ycunuBaemasa Oanka; 2 — pyOalika;

3 — pabouasg apmarypa pybOamku; 4 —

MOHTaXxHag apmarypa pyOamku;, S5 —
XOMYTHI; 6 — Haceyka; / — CTsIXKa

Puc. 5. YcuwieHue KOJIOHHBI XKejae300e-
TOHHOM pyOalKoi

1 — ycunuBaeMasd KoOJIOHHa; 2 — pyOau-

Ka; 3 — pabovass apmarypa pyOallKu;

4 — XOMyTBHI; 5 — orpaxjaarluias CTEHa;

6 — cBapka BHAaXJeCTKy XOMYTOB K ap-
MaType KOJOHHBI
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Ha PacCUYMTHIBATbCS Ha BOCIpPUATHE Bceil Harpy3ku. Ilpu ycuiaeHun wmo-
HOJNUTHBIX 0alO0K peGPUCTBIX MEPEeKPBITUI XOMYTHl BBIBOASATCS yeped

3*

Puc. 16. YcuineHue BepXHHX IIOSICOB  COOPHBIY
OaJOK TOKpHITUS O00OMMaMKU M HapallMBAHUEM

a — o0oiiMoii M3 WBEAJIEpOB; 6 — OJHOCTOPOH-
HUM HapallMBaHUEM  CBepXy; 8 — pyballKkoi"
I — ycunuBaemasi_ 6anka, 2 — IUIUTa IOKPBITUS;
3 — mBeanepsl; 4 — YroJlKu yCUJEHMS BhIpe3a
MOJIKM IIBeJUIepa; & — YIOOpbl AN CTSXHBIX
00nTOB; 6 — CTSIXHBIE OOJTBHI, 7 — COCAUHUTENIb-
Hble DJJIEMEHTBHl Ha CBapke; 8 — apMaTtypa 0aJ-
KW; 9 — NONOJIHHTeJabHasi apMaTypa
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DJHTY d4epe3 IPOCBEPICHHBIC OTBEPCTHA M 3aaHKEPUBAIOTCSA C IMOMOIIBIO
NPOJOJbHBIX apMaTypHBIX CTepXHel (cMm. puc. 14).

[Ipu ycuneHunm wu3rnbaeMbIX DBJEMEHTOB PEKOMEHIYETCS IPUMEHSTh
OeTOHBI 00Jiee MIACTUYHONM KOHCUCTEHLMM, YeM MpPU YCUJIEHHUMU KOJIOHH.

Ecin pybamku ycTaHaBIMBAIOTCS TOJBKO Ha IMOBPEXACHHBIX Y4acT-
KaX YCWJIMBAE€MBbIX 32JIEMEHTOB, TO HX HEOOXOAMMO pacHIpOCTpPaHITh Ha
HETOBPEXACHHbIE YacTW HE MeHee JMJIMHBl aHKePOBKM IIPOAOJBbHON ap-
MaTypbl pyOallKu, He MeHee ISATH TOJIIMH CTEHOK pyOalllKh, He MeEHee
IIMPUHBI TpaHW WIM JOUMaMEeTpa YCUJIMBAEMOrO »JJIEMEHTa M HeE MeEHee
500 mm. Ilpm apMupoBaHMM pyOallleK HE PEKOMEHIYETCS NPUMEHAThb ap-
MaTypy AMaMeTPOM MeHee 8 MM [JJis IMPOJOJbHBIX CTEPXHEW M CBApHBIX
IOMYTOB U 6 MM — AJif BSI3aHBIX XOMYTOB

2.22. YcuneHue HapalulMBaHMEM 3akKiloyaeTcsl B TOM, YTO YCHJIMBae-
Masd KOHCTPYKUMS yBEJIMYMBAETCS MO BHICOTE WM IIMPHUHE (CHMU3Y, C 00-
KOB WMJM CBEpPXY YCUJIMBAEMOIO 3JIEMEHTAa). XapaKTepHON OCOOEHHOCTHIO
3TOoro cnocoba gBasgeTCd BOCIPUATHE KacaTEJbHBIX HaIpSXKEeHWH, JIei-
CTBYIOIIMX B IIJIOCKOCTM KOHTakKTa CTaporo 0O€TOHa ¢ HOBBIM, CHELMallb-
HOM JIOMNOJHUTEJIBHON apMartypoil, HNpUBaAapMBAEMOM K apMarype YCUIH-
BaEMOM KOHCTPYKUMHU, MNpeaABaApUTEIbHO OOHaXXaeMOW CKaJibiIBAaHMEM 3a-
IIMTHOTO cjJ0s1 B MecTtax nmpuBapku (puc. 17—19). HapamuBanue npu-
MEHSETCS [JI1 YCHJIEHMS JIOOBIX XeNe300€TOHHBIX KOHCTPYKUMM (Kak
MOHOJIUTHBIX, TaK M COOPHBIX). YCHJIICHHE BEPXHUX IOJOK COOPHBIX 0a-
JOK TMOKPHITUH (cM. puc. 16) BBIMOJHSETCS B ciydae 3aMEeHBbl IUIUT IIO-
KpbiTUii. Ilpy HapamuBaHHU HE PEKOMEHIYETCS NPUMEHEHME apMaTypPHBIX
cTepXHell auametrpoM MeHee 10 MM. [IpM CKadbIBAHUM  3alIUTHOTO
105, PACIHOJOXEHHOTO B CXAaToil 30He, CJIeAyeT YYUTHIBATb BPEMEHHOE
CHMXEHME Hecylell crnocoOHOCTH.

2.23. B psape ciaydaeB 1 yBEJIMYEHUS HeCYyLIed CIOCOOHOCTU YCH-
JUBaeMbIX 3JIEMEHTOB HapallMBaHUEM IOCTATOYHO JMUIIb YBEJIUYUTb KO-
JAHUYECTBO OCHOBHOHM MpONOJBHON apMaTypbl, A8 4YEro peKOMEHAYyeTcs
CKOJIOTb 3alllUTHBINA cJIoil He MeHee 4yeM Ha 0,5 nuaMmeTpa apMaTypbl U
MOCpeICTBOM IMapajjebHON IpUBAapKU 4Yepe3 KOPOTHIIIM U3 apMaTyphl
nuamerpoM ot 10 mo 40 Mm m gamHoit or 50 mo 200 MM COeOMHHTL J0-
MOJHUTEIbHYI0O apMaTypy C CYIIECTBYIOLIEH.

B pacTsaHyTON 30HE yCMJIMBAEMBIX 3JIEMEHTOB KOPOTHIIIM pa3Mella-
1orca Ha pacctossHuu 200..1000 MM, B cXaToil 30He — Ha pacCTOSHUU
He ©Oonee 500 MM m He Oonee 20 pmMamMeTpoB MPOAOJBHONW apMaTyphl
ycuaeHusa. Ilocie mpoBegeHMS CBapOYHBIX pabOT B3aMeH CKOJIOTOTO 3a-
IIMTHOTO CJIOSS HAHOCUTCS HOBBIA B BHUAE LIEMEHTHOW IITYKATypKW WU
TOpKpeTHUpOBaHUEM. B aTHUX ciydyasgx ceyeHUMe YCHJIMBAEMOIO 3JIEMEHTA
yBeJHUMBCEeTCA He3HayuTeabHo, B mpepenax or 20 mo 80 MM (cM.
puc. 18).

2.4 B clyyadx 3HAQYUTEJIbHOIO HapallMBAaHUYI CEYCHUS PEKOMEH-
OYETCAd NPUMEHATH CHELUAJbHO MNPUBAPEHHBIE COCAMHUTEIbHBIE 3JIEMEH-
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Puc. 17. Ycuienne KOJIOHHbI HApPAIIMBAHWEM CeYeHHS

/ —ycunuBaemasi KOJOHHa; 2— OJHOCTOpPOHHee HapallMBaHHue, 3 — apMaTypa Ko-
JIOHHBI; 4 — nobOaBoyHas pabouasg apmMaTypa; S5 — COeIMHUTEJbHbIE CTEPKHU Ha
cBapke
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Puc. 18. Ycuienue 0aj10K OZHOCTOPOHHHM HapamyBaHHEM

! — ycunuBaemasa Oanka; ,2 — HapallMBaHHUE IIOCPEACTBOM KOPOTHIIICH; & — Hapa-

IIMBAaHUE TIIOCPEICTBOM, COCAMHUTEIbHBIX 3JIEMEHTOB; 4 — apMaTypa YCHJHBaeMOM

O0anku;, 5 — JOTMOJHUTENbHasg pabouyasds apmarypa; 6 — KOPOTHIIIM, 7 — COCAUHU-
TeJAbHBIC 3JIEMEHTBHI Ha CBapKe

Thl, BepPTHUKaJbHble WM HakJIOHHBbIE (cM. puc. 17, 18, ceuenue 2—2). Ilo-
€JIe TIPOBEJECHUS CBAapOYHBIX pPadOT MNPOU3BOAATCS IIOATOTOBKA ITOBEPX-
HOCTMU M OETOHMPOBAHME HApPALIMBAEMOTO CEYEHHUSI, KOTOpPbIE HE OTJIuYa-
OTCS MPUHIMMUATBHO OT MOAOOHBIX pabOT TMPH YCTPOICTBE O6GONM U
pyoOaliex.

2.25. YcuneHue HapallMBaHMEM HE PCKOMEHIYETCs MPU 3HAYUTEIIb-
HOH KOppoO3UU NPOAOJBbHOI apMaTypm YCUJIMBAEMBIX BJIEMEHTOB U B TEX
APOHU3BOJACTBEHHBIX TMOMEIIECHUIX, TIe MO0 KaKMM-JMOO NpUYMHaAM 3alpe-
[IEHO [POU3BOAMUTB. CBAPOUYHBIE PAOOTHI.

2.26. Ilpu paspbeIBax apMaTypHBIX CTepXHEW B M3rnbaeMBbIX DJIEMEH-



Puc. 19. Ycunenue cOOpHbIX 0aJOK MOKPBITHSA

a — OJHOCTOPOHHMM HapallMBaHUEM;
apMaTyphbl; j — ycuiauBaemas Oanka; 2, 3 — apmartypa OaJiku;
Hasl apMaTypa; 5 — HakjJaJAKU U3 apMaTypPHBIX CTEpXKHEIi;
3JIEMEHTBI; 7 — JOMOJHMUTENIbHbIE XOMYTHI; & — 00eTOHKa

0 — HakJagKaMu Ha CBapkKe IIpU pa3pbiBe

4 — NOTOJIHUTENb-
6 — COeIUHUTEIbHbBIE

Tax PEKOMEHIYeTCS BOCCTAHABAMBATH MX TPUBAPKOIl HATPSKEHHBIX Ha-
KJ1agoK (cMm. puc. 19, 6). IIpenBapuTebHO CiieayeT MOAIIEPETh YCUIMBae-
MYIO KOHCTPYKUMIO BPEMEHHBIMM ITOAMOPKAMM, CKOJOThH 3alIMTHBIA CIIOM
Ha HEOoOXOOMMOW IJIMHE, NPUBAPUTh CTEPXHU YCUIeHUSA (HAKJIaIKW) Ol-
HMM KOHIIOM, HAarpeTb TOKOM, HaIlpUMEp OT CBAapO4YHOIo TpaHcdopma-
TOpa, MPUBApPUTh BTOPOM KOHEL B HArpeTOM COCTOSIHWM, BOCCTAaHOBHTD-
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HApYIICHHBIN 3aIIUTHBIA CJION IUIACTUYHBIM OETOHOM Ha MEJKOM 3amnoJ-
HUTEJIE. ‘

JlonmyckaeTcs mpuBapKa JOMOJHUTEIbHON apMaTypbl M3 CTaJiel KJiac-
coB A-1I, A-II, A-1II x cymecrtBylomeil apmMaType Tex Xe Kjaccob. [Ipu
apMaType K3 BBHCOKOYIVIEPOAMCTHX CTajieid kiaccoB A-IV u Bblme, a
TakKXe M3 KaHATOB M TNpSjaed cBapKa HeE IOITyCKaeTcd.

2.27. B ciyyagx, Korma YCJIOBMS TEXHOJOTMYECKOro IIpolecca Io3-
BOJISIIOT CTECHEHME TabapUTOB NMPOM3BOACTBEHHBIX NMOMEIICHUIA, OJHUM U3
MIPOCTBIX CIOCOOOB YCHJIEHMSI W3TMOAeMBbIX 3JEMEHTOB (0ajloK, pureiei,
paMm, ¢pepM M T. II.) SBJISETCS YCTAaHOBKA JOITOJHMUTENIBHBIX XECTKUX OIOP
(puc. 20—22).

2.28. TIOoCKOJNBbKY TIPW BBHIMOJHEHUU KECTKMX OIOp Ha CaMOCTOSATE]Ib-
HBIX (yHIaMeHTax IIOJHOCTbIO u30eXaTb OCagKM OIOphl BecbMa 3a-
TPYAHUTEJIBHO, TO BO BCEX CJay4YasiX XEJATeJIbHO YCTAHABJIMBATHL WX Ha
cymecTByomue (QyHaaMeHTH (cM. puc. 20), ecnu gaxe INpU 3TOM He-
00XOOMMO HX YCWINTh. B 3TUX ciydasx XeCTKue AOIOJHUTEIBHBIE OITO-
'PBI BBLIITOJIHSIOT B BUJE ITOPTAJIOB WJIM MOAKOCOB.

DJIEeMEHTHI TOIOJHUTEIbHBIX XECTKMX OIOpP MOTYT ObITh Xejae300e-
TOHHBIMA W MeETaJJIn4ecKuMu. KX peKoMeHAyeTCs M3roTaBlIvMBaTh 3apa-
. Hee. HA CTOpOHE.

IIpy BBIMOMHEHUM XECTKHUX OINOP B BUIE MOABEACHHBIX CTOEK, MMEIO-
X CaMOCTOATEAbHBIE (yHAAMEHTHI (cM. puc. 20), peKoMeHayeTcs 00-
pamarh 0coboe BHUMAaHWE HAa YMEHBLIEHWE OCAIKM 3TUX (YHIAMEHTOB,
IJsET 4ero0 HEOoOXOAMMO OCYLIECTBISATh IIpEeIBApUTEIbHOE O00XaTue TpPyH-
Ta nox mnoaomBoi. OIHMM U3 CIIOCOOOB MpPeABApUTEABHOTO O00XAaTHUs
TPYHTa SBJISETCS 3arpyxeHue (QyHIaMeHTAa HArpy3koil, He MEHbIIEH
pacyeTHOM, OO0 BO3BeAECHUS CTOWKMU. 19 yMeHbIIeHMUsI JaBJIeHMUST Ha
TPYHT IMOJ IMOJOLIBOM HOBOro (PyHAAMEHTa PEKOMEHAYETCS YCTpauBaTh
pacIpeneauTEIbHYI0 MMeCYaHO-TPABUNHYIO MOAYIIKY.

2.29. Ilpu ycuneHuM pureyns pambl JTOMOJHUTEIbHBIMUA KECTKUMHU OIO-
paM¥u B BUAE METAUIMYECKMX ITOAKOCOB (CM. puc. 20) HaKJIIagHBIE METas-
JAYECKHE OeTalu B HMXHHUX YrjaxX AOJKHBI ObITh 3akpemeHbl. Ilocie
MOABEICHUS IOAKOCOB IJISI IIJIOTHOTO IPUJIETAHUS CONIPITaeMbIX KOHCT-
pyKLMi, obecrneynBaromiuX 3(P@EKTUBHOCTh YCHJIEHMUS, HEOOXOAMMO B
BEPXHEM Y3JI€ NPOM3BECTH PACKIMHKY KJIMHOBUIHBIMM IIPOKJIAIKAMU
Bo03MOXHO yCTpOWCTBO MOJKOCOB C ONMMPAHMEM HAa METANIMYECKUE O00M-
MBI KOJIOHH (CcM. puc. 21).

2.30. B cayyasx, xorma ycuJmBaeMmasi KOHCTPYKLMSI HE MOXET OBITb
TIpeABAPUTEBHO pa3rpyXeHa, YCTAaHOBKA IOMOJHUTEIbHBIX XECTKUX OIOp
IOJDKHA B 0043aTEJbHOM IIOPSAAKE COMPOBOXAATLCS IPEeABAPUTEIbHBIM
MOJHATHEM YCUJIMBAEMOM KOHCTpyKIMM (cM. puc. 22). Ilogpem ycuim-
BAEMOI KOHCTPYKUMM MoxKeT ObITb MPOM3BEAECH Pa3IMYHBIMU CIIOCOOAMM
M 3aBUCUT KaK OT KOHCTPYKLMHM IOIMOJHUTEJIbHBIX OMNOp, TaK M OT KOH-
CTPYKUHH YCUJIMBAEMBIX DSJIEMEHTOB.
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2.31. [pu ycuineHWM pureneil HOTOTHUTENBHBIMM XECTKMMH OTOpa-
MU B BUIAC METAJIMYECKUX WIM XKEJIE300€TOHHBIX ITOAKOCOB (cMm.
puc. 22) TIOHbEM YCUIMBAEMOIO pUIesis MOXET IPOU3BOIUTHCSA, Ha-
MpUMep, TOPU3OHTANBHO pPACIONOXEHHBIM HoMKpatom. Jis — ofJjerde-
HUS TIepeMEIIeHUsT pacHMpacMbIX I0JYPacKOCOB HEOoOXOAMMO B 3a30p
MEXIYy YCUJIMBAaeMbIM pUIejJeM MW ToJypackKocaMM 3aKJagblBaThb Me-
TaJJIMYECKUE TOAKIAIKM M KOPOTHIIIM W3 KPYIVIOM apMaTypHOU CTaJd.
[Tocne mogbeMa YCHJIMBAEMOM KOHCTPYKLIMM Ha HEOOXOAUMYIO BEJIMYMHY
C 00enx CTOPOH ITOJYypacKOCOB NPMBAPUBAIOT PACIOPKUA M3 MTPOPUILHOTO
MeTaJlla, HallpuMep M3 IIBEJJIEpOB, a AOMKpaT cHUMawT. [Ipu ycune-
HUM TI0JypackocaMu, BO WM30eXaHWEe IEePErpy3Kd KOJIOHH BHU3Y, MOJY-
pPacKoChl HEOOXOAMMO CBSI3aTh MOHH3Y CIELUAIbHOW METAJIMYECKON 3a-
TSKKOM.

2.32. Ilpu ycuieHuMM pureneid JONOTHUTEIbHBIMU XECTKHUMHU OIlOpa-
MM B BHIE IOJKOCHOW CHUCTEMbl, YCTaHAaBJIMBAaeMOW Ha OJHOM KOJIOHHE™
(cM. puc. 22), moabeM YCHJIMBAEMOW KOHCTPYKLMM NPOU3BOJUTCS HATS-
)KeHHeM, METANIMYeCKON 3aTSXKM IOCPEICTBOM HATSXHOM MydTsl. Jas
YCTAHOBKM TIOAKOCHOM CHMCTEMBI B HMXHEH 4YacTUM KOJOHHBI HEOOXOJXHMO-
MpeIBAapUTEILHO YCTpOUTh 000#My. Ilocie yCTaHOBKM M CTITMBAHUS
MMOJKOCOB OHM B HMXHEN 4YacTW 3aKpEMIdIOTCS MPUBApPKOW MeTaInyec-
KHX IUIAHOK K IOJKOCaM. YCUJEHME XECTKMMMU JOMOJHUTEJIbHBIMUA OIO-
paMu 3TOro TWUIla B MEHbIIEH Mepe CTeCHSET rabdapuThl IMPOU3BOACTBEH-
HBIX TTOMEIIECHUMN.

2.33. ng ycwieHUs W3TMOAEMBbIX 3JIEMEHTOB IPUMEHSIOTCS TaKXKe-
NOTIONHUTEIbHbIE YIPYTUE OMOPHI, CO3/1aBaeMble OOBIYHO C TMOMOLIBIO Me-
TaJJINYEeCKUX (pepM M 0alloK, yCTAaHABJIMBAEMBIX IO YCHUJIMBAEMBIM 3Jjie-
MEHTOM Ha O0lIMe C HMUMMU MJIU CaMOCTOSTEJbHBIE OMNOpPbl M BOCIPUHU-
MalwIlue Harpy3kKy 4depe3 IpPOKJIaIKW, pPACIOJOXEHHbIE B IMPOJIETE MeX-
Oy YCWIMBAKOIIMM W YCWJIMBAEMBIM 3JIEMEHTOM.

BkioueHre KOHCTPYKUMIA IOMOJHUTEIbHBIX YIPYrMX oOrnop B pabdo-
Ty MOXET OCYIUECTBIAThCA MOATATMBAHUEM B IPOLECCE MOHTaXa OMOP-
HBIX KOHLIOB YIIPYIMX ONOP K YCUJIMBAeMOMY 3JieMeHTy (puc. 23) Wiu:
C TOMOIIbI0 PACKJIHMHUBAIOIINX Npokiaamnok (puc. 24). Bmecto packivHu-
BalOUIMX MPOKJIAJOK MOTYT yCTaHABJMBATbCS pPacloOpHbIE OOJTHI.

2.34. Ilpn ycuneHur u3rnOaeMbIX 3JIEMEHTOB MHOTO3TaXHBIX 3N aHHH:
yIIpyrue JOMOJHUTEIbHbIE OIMOPbl MOIYT OBITh CO3JaHbl METaJJIMYECKHMH:
Taxkamu (puc. 25). PeaktuBHag pasrpyxarmwlnas cuUia CO3[aeTcsl Mpea-
BAapUTEJIbHBIM HamNpsiKEeHHEM TSXeil BHayalle ITOCPEACTBOM HATAMKHBIX
raek, a OKOHYaTeJbHO — HATsSAXHbIMM MydTamu. Harpyska oT Ttaxed

BOCIIPUHUMAETCSA PaMOil BEPXHEro spyca, K CTOWKaM KOTOpPOWM OHHU Kpe-
IATCA. -

[Ipou3BoAacTBO pabOT B JaHHOM cJiydae He BBI3bIBA€T KaKHUX-JUOO-
3aTPYAHEHUN U MOXET OBIThb IMPOBEIECHO B KpaTyaWIllhe CPOKU, HO THXKHs
3HAYMTEJbHO CTECHSIIOT rabdapuThl NMPOU3BOJCTBEHHBIX ITOMEIICHUIA.
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Puc. 20. YcuiaeHue IONMOJHUTEILHOM JKECTKOW Omopoit

a — TIOJIBEICHHOW MeTa/JIM4eycKoil CTOHKo#i: I — ycuiamBaemass KOHCTPYKUHUS, 2 —
OTICJbHBIM (QyHIAMEHT MOA JOOMOJHUTEJbHYIO omopy; J — MeTajljluyeckas CTOMKa;
4 — sneMeHTbl KpemJieHus; 0 — moaBeAeHHbIM MeTaaaudyeckum mnoprajiom; I — ycu-
JuBaemMasi KOHCTPYKLHUS, 2 — MNOABEACHHbIA MeTaJUIMYEeCKUil TopTaa; J3 — OXBaThl-
BAaOIIUN MeTaJJIUYEeCKUN XOMYT; 4 — NPOKJAALKH; 6 — METAJJIMYECKUMMU IIOJKO-
caMu:. I — yCUJIUBAEMbIM pUIeJb; 2 — METAJJIMYECCKME MOAKOCHI; & — 3aTsaXKa Ha
YpOBHE TMoJjia; 4-— KIMHOBUIHBIC MNPOKJIANKU; 5 — OMOPHbIiA YIOJIOK; 6 — (ukcu-
i pylouiue GOJITHI
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Puc. 21. ¥YcuieHue pureas MeTANIMYECKHUMH TMOJAKOCAMM C ONOpPOid Ha 000imy
KOJIOHHBI

! - yeunupaembiii PUTETb; 2 - METAJUIMYECKWE TMMOAKOCH, J3 - 3aTAKKA; 4 — me-
- Tajyindeckasd o000¥Ma KOJOHHBI;, 5 — MPOKIAIKU

2.35. I yMEHbIIEHUS M3rMOapIIMX MOMEHTOB B 3JIEMEHTAaX MHOTO-
MPOJIETHOM MHOTOSPYCHOM pamMbl OT BO3ACWCTBUS BETPOBOW HATPY3KU MO-
I'YT OBITb PEKOMEHIOBAHBI KPECTOBbIE IpPEeABAapUTEJbLHO HaIpPSKEHHbIE
CBSA3M W3 THMOKMX MeTaJuIMyecKux Tsxkeil (puc. 26). HampskeHue Takux
CBSI3€M MpPOILE BCEr0 OCYLIECTBUTb IPU IMOMOIIUA CTSXHBIX My(T, OI-
HAKO HE€ MCKJIIYaeTcsd M IIPUMEHEHHWE TepMMUUYEeCKOoro crocoda. [nsg aH-
KEPOBKM HEOOXOAMMO MpeABAapPUTEIbHO YCTpauBaTh CIIELIMAJIbHBIC aHKEP-
Hble XOMYTBI M3 JINCTOBOTO MeTajlla, 3aKpeIuisieMble Ha KoJioHHax. He-
00X0IMMO HMETh B BHIY, 4YTO CBSI3M pa3peliaercss ycTaHaBiauBaTh MO
BBICOTE€ OJHOM M TOM XK€ paMbl B Pa3HBLIX NPOJeTaxXx, 4yTo MO3BOJISIET MC-
M0JIb30BaTh T€ MPOJIEThI, TAE 3TO yIOOHEe, MCXOAS M3 YCJIOBUI TEXHOJO-
TMYECKOro Mmpoliecca.

2.36. [lnsa uenei, ykazaHHBIX B M. 2.35, MOXHO pEKOMEHJIOBaTh TakK-
K€ YCHJIECHHE XeJe300€eTOHHBIMA pPacKocaMM C IIPEABApUTEIbHO HaIps-
KEeHHBIMU 3aTskkamMu (cM. puc. 26). Ilocie ycTaHOBKM packoca B
MIPOEKTHOE MOJOXEHUE THUOKHE METAUIMYECKME TIXM HaNpsTralTCs Tep-
MMYECKHUM CIIOCOOOM € 00eMX CTOPOH packoca. DJIEMEHT YCUJIECHHUS B 1ie-
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JOM MOXET BOCIPMHMUMATh KaK CXHMawoIliue, TaK U pacTATUBAOIINE
yCUIUS. "

2.37. Jlngd ycuieHHsS B OCHOBHOM COOpPHBIX OaJOK IOKPBITUSI 00Jb-
IIMX TMpoJIeTOB M (epM Mo Harpy3kKoi MOTYT ObITb pPEKOMEHIOBAHbI
NpeIBapuTEIbHO HANpSXEeHHbIE IIAapHUPHO-CTEpPXKHEBbIE Lenu. [IpumeHe-
HUE WAPHUPHO-CTEPXKHEBHIX LIEMEH IO03BOJSET CO34aTh IPOTHBOIOJIOX-
HYI0 110 3HAKy Harpy3Ky B BHIE psla COCPEIOTOYEHHBIX TI'PY30B, pacIlio-
JOXEHWE U BEJMYMHBI KOTOPBIX HaMeYaloTCd 3apaHee B 3aBUCUMOCTU OT
ouyepTaHuUi nenei. DPPekT ycuieHus (co3gaHue peakKTUBHBIX CHJ 3aJaH-
HBIX BEJIMWYMH) NOCTHUIAETCS HATSIXEHUEM CTaTUUYECKU ONpeaeUMON LU
OCHOBHBIMM 3JIEMEHTAMU TpPU YCHJIEHUU STUM CIIOCOOOM SIBISIIOTCS: COO
CTBEHHO MIAPHUPHO-CTEPXKHEBAsl I1IeMb, COCTOSMAS U3 JBYX OJAHHAKOBbIX
BeTBeil 110 00€ CTOPOHBI YCHIMBAaeMOW 6aiku (YTOJKU C IOAPE3aHHBIMU
BePTUKAJIbHBIMUA MOJKAaMM B MeCTax nepernda, apMaTypHbIe CTEPXHHU [0
30..36 MM JgMaMeTpOM MJIM KaHaThl); aHKEpHbIe YCTpOMCTBAa B BHJE
CBapHBIX HakKJIaJOK M3 JHUCTOBOTO METajla B BepXHEW 30HEe 0ajJ0K Hal
ONOpaMu; TOABECKM, OOBIYHO M3 KPYIJOH CTalu, WAM CTOMKM U3 TIpO
¢uiIbHOrO MeTajyjia B MecTax mnepermba BetBeil memu (puc. 27, 28). Ap-
MaTypHble CTepPXHU NpUHUMAIOTCS M3 cTaaum KinaccoB A-I, A-II, A-III,
MeTajuimyeckue KoHcTpykuuu — u3 craieir BCr3cn, BCr3mc, BCt3kn
CBapHbIe COeIMHEHUS HEOOXOOMMO BBIMOJHATH ¢ 0CO0OW TINATEIbHOCTHIO

2.38. Bce aineMeHTBH LieMM peKOMEHAYeTCsS M3roTaBIMBaTh 3apaHee
B COOTBETCTBMM C pa3MepaMM YCUJIMBAeMON OajKu, TLIaTeJbHO NMPOBEpPEH-
HBIMH B HATYDHBIX YCJIOBMSAX. DNEMEHTHl LENU cjeayeT YCTaHaBJIMBATDH
8 OIpelesieHHON mnocienoBarelbHocTH. K 3akpemiaeHHBIM Ha Oajnke aH-
KEepHBIM YCTpOMCTBAM MOJABEIIMBAIOT 00¢ BETBM LIENM C 3apaHee MpUKpen
JEHHBIMM TOJBECKaMM, HMEIONIMMM Ha KOHIIAX BHWHTOBYIO HapesKy, W
COCAMHUTENbHBIMU MJaHKaMu. Eciu KpoMme MoaBecOK TpeOyIoTCS M CTOi-
KM, TO HX YCTaHaBJIMBAIOT, OCTaBIsIs CBOOOJHBIM MECTO [Jis LEHTPaJib-
HO monaBecku (ctoiiku). Ilpum 3akpyuyMBaHMM TaeK BCE COCAMHUTEIbHBIC
NJaHKM TOJBECOK IJOTHO NMPUTITUBAIOTCS K yCUJIMBAeMOM Oajike, a uemnk
MOoJy4aeT HEKOTOpPOe HaTsXKeHHe. BCJEACTBUE KOTOPOTO IIPOUCXOIUT 06
XaThe aHKEPHBIX YCTPOUMCTB U OOMATHE BCEX IPOMEXYTOYHBIX VY3JIOB,
YTO MPUBOAUT K YCTPAHEHMIO WM YMEHbBIIEHWIO TOTepb HAMpPSIXKEHUN B
najbHeileM. 3aTeM HaTsXeHME ocaadasieTcsl U y3/1bl YyCTaHABIMBAIOTCS
B TIPOEKTHOE IOJIOXEHHWE B COOTBETCTBUMM C LiemHOW nuHuei. Ilpu Kpen-
JEHUU BETBEW 1leNmM K aHKEPHBIM YCTpolicTBaM Ha 0oJiTax MMeEETCs BO3-

MOXKHOCTb PpPCeryjampoBatb HAJIHUHY MLOCIIX, YTO IIO3BOJACT YCTAHOBUTDH LCIIb
B IIPOCKTHOC ITIOJIOXCHUC C 0oJIbIIEN TOYHOCTBIO.

[Ipy mpoexTHUpoOBaHMM OYEPTAHUS LENU PEKOMEHAYETCS NPUHUMATh
ero TaKMM, YTOOBI TAHT€HCHI YIVIOB HAaKJOHA OTAEJbHBIX 3BEHbEB, HAYM-
Hasg OT CepelMHbl, OTHOCUJIMCH MexXxay coboi kak 1:3:5 m 1. n. Cobiaro-
JNEHHWE BTOr0 YCJAOBUS INPUBOAUT K TOMY, YTO ycuIMs (peaKTUBHBIE CH-
Jbl) BO BCeX IMOJIBECKax M CTOMKax OyayT MPUMEPHO OJMHAKOBOW BEJIM-
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Puc. 22. YcuieHnue puresisi A0NOJHUTEJIbHON XKeCTKOi omopoii

a — ONUpPAIIMMUCI Ha HUXeJIexallee IepeKpbITUE: | — ycunuBaeMblii pUTIeb;

2 — noakaajgka; 3 — KOPOTHIIIU M3 KPYIJIbIX apMaTypHBIX CTepxKHei; 4 — IByX-

CTOPOHHSS pacIlopka, IIpuMBapuBaeMas IIOCJI€ pacliopa I0JypacKoCOB;, 5 — MeTal-

JUYECKHUM OTOJOBHUK, 6 — MOJypackoc;, 7 — 3aTsgxXKa Ha ypoBHe Iioja; &§ — AOM-

KpaT; 9 — cBapHble 1IBHI, 0 — omMparIMMUCI Ha O0O0O0WMBI KOJOHHBI. [ — yCUIHU-

BaeMblil pureab; 2 — ob0oiiMa; 3 — MOJKOCHI; 4 — 3aTsKKa; & — HaTdxKuasag MyPra;
6 — MeTa/UIMYECKU OrOoJOBHUK, 7 — IUIAaHKHU; & — NpOKIaIKu

YWHBI, ¥ OCHOBHO€ HATSIXEHWE MOXHO IIPOM3BOJUTH B MECTE PpPacHoJjo-
KeHUSI LICHTPaJbHOUM IIOABECKM WJIM CTOWKMU. Benwuuua ycunus mpenBa-
PUTENBHO OIPEAECHIETCS TEOPETUUYECKHU. |

2.39. /119 OCHOBHOIO HaTSIXK€HMSI BETBEH lLieNMM B MECTE pacHooxXe-
HUS LEHTPaJbHOW MOABECKM WU CTOMKU IPUMEHSIOTCS pa3IM4HBIE CIIO-
coObl. B ciyyasgx, Korma Lielb pacliojlaracTcs BhIIIE HMU3a yCUIMBAeMOM
O0anku, T. e. TpeOyeTcsl YCTaHOBKA IOABECKM, HATSXKEHHWE MOXHO OCY-
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eCcTBJSATL HOCPEACTBOM 3aKPYYMBAHUS TacK AUMHAMOMETPUYECKHUM KIIIO-
YoM C IIOMOLIBI AOMKpaTra ¢ MaHOMETPOM, YIMPAIOUIErocs B HU3 OaJIKu,
u apyrumu crnocodamu. IlokazaHusi MaHOMETpa MO3BOJISIOT JOCTATOYHO
TOYHO OMpeNeNsiTh BEIMUMHY pasrpyxarouieil Harpy3ku. HeszaBucumo O1
pPacmoJIOXEHU LENU OTHOCUTEIbHO YCUJIMBAEMOW OaJK¥M MOXHO OCYIIE-
CTBUTh HATSIXEHUE €€ BETBE OTTAapHPOBAHHBIM TPYy30M C IMOCIEAYIOLIECH
dukcaumreil y3ia IMOABECKON WM cToiKoi. [lpM HaTAMKEHHH 3THM CIIOCO-
O0OM Takxe 00ecIeYynBaeTCsl HJOCTATOYHBIA KOHTPOJIb.

2.40. [Ina ycuieHuss u3ruOaeMbIX 3J€MEHTOB MHOTOIPOJETHBIX 37a-
HUU WJIM KOHCTPYKUMH (COOpHBIX 0aOK MOKPBITUS, BTOPOCTEIEHHBLIX 0a-
JIOK MOHOJIUTHBIX PEOPUCTBHIX MEPEKPBITUIL U T. II.) B IPHOHNOPHBIX 30HAX
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Puc. 23. ¥YcuieHue JAONOJHHUTEJIbHOH YNPYroi omopoii (MeTajdaudyecKol 0aJKoi)

a — Ha NoJBeCKax — CTSXHBIX OoJyitax: I — ycujiumBaemasi Oanka;, 2 — yCUJIMBAlO-

masg 0Oanka; 3 — CTSIXHOU Ooiar; 4 — OMOpPHBINA YroJok; 5 — MIpokjgaaka;, 6 — Ha

KpOHIITeWHaX: / — ycuauBaeMass Oanka; 2 — ycuauBawmasg Oanka; 3 — MeTallu-
yeckass o000iiMa KOJIOHHBI, 4 — KpOHIITEHHBI, 5 — KJIMHOBUAHBIE TPOKIAAKHU

MOTYT TPUMEHATHCS JIBYXKOHCOJIbHBIE MPEIBAPUTEIBHO HAMNpPSIXKEHHBIE
pa3rpyxamwIinue KpOHIUTEHHBI, YCTaHAaBIMBAE€Mble Ha IMPOMEXYTOUYHBIX
omopax (puc. 29). - _

[Ipy ycuneHun cOOPHBIX OaJlOK NOKPBHITHSL 00€ BETBU KPOHIITEHHOB

MIPEICTABISIOT CO00M TpeyrojbHbie gepMbl. HMXHUI mOSC BBIMOJHSIETCS
M3 OJHOr0 YrojkKa, a BEepXHUH IIOSIC M pelIeTKa MOTYT OBITh BBHIMOJHEHBI
KakK M3 OAMHAPHBIX YrOJKOB, TaK M M3 KPYTJbIX apMaTYpPHBIX CTEepXHEWH
(cM. puc. 28). .
"~ BpIicora KpOHIITEHHOB NMPUHMUMAETCSd PAaBHOM BBICOTC HaJOIOPHOM
YacTU YCUJIMBAaeMbIX OajioK. [IJIMHBI KOHCOJbHBIX 4YacTei KPOHIUTEHHOB
PEKOMEHIyeTCd NPUHUMAThb paBHBIMM 1/4—1/6 mponera ycuiMBaeMbIX
0anok. Ilpu HeOGoONBLION AJMHE KOHCOJBHBIX YacTeld MOXHO BOOOIIE OT-
Ka3aTbCsS OT BHYTPEHHMX 3JIEMEHTOB PEIICTKU.

YacTaMu KpoOHIITEHHA SBASIOTCS BETBM KPOHIUTEHHOB, OIIOPHBIC
9JIEMEHTHl (OMOPHBIA JHCT WIM Celo00pa3Hble HaKJAaAKH), COEIVHU-
TEJAbHBIE 3JIEMEHTHI B BHIE OTPE3KOB YrOJKOB WM KPYIJIbIX CTEpPXHEH,
YIOPHBIE YCTPOMCTBA, MNPUKPEILISIEMbIE ITOJ HU30M YCUJIMBAEeMOUW Oanku
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Puc. 24. Ycuienume wu3ruéaemMpix djie-
MEHTOB JIONOJHHUTEJbHbBIMH YNPYTMMH
onopamMm

a — MeTaJJMYecKMMM  OajdkaMu Ha
MoABeCKax; 6 — MeTaJlJIMYEeCKUMMU TPe-
yroJbHbIMU  (epmamu; [ — pasrpy-
XKaeMblid 3J€MEHT; 2 — pasrpyxkalo-
masg KOHCTPYKIHS; 3 — mojJBecka;
4 — 6rop;a  pasTpyXalolleil  KOHCT-

" pykuuu; 5 — QUKCHpYKOIWMA  0OJIT;
6 —'npokmajika; 7 — oTBepcTus, 3a-

IMOJTHACMBIC 0eTOHOM . Imocjie yculie-
' HUA

Y3EN A"

Y3EJT “A"

4. 3ax. 636

f———
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Puc. 25. Ycuiaenue [IONOJHUTEJILHOW YNpyroi omopo#t (npeaBapuTeIbHO Hanps-
XKEHHBbIMM TSI2KAMM)

1 _ ycunuBaeMblit purenp, 2 — IpeIBapUTEIbHO HAINPSKEHHBINH TAX, J — MeTal-
auyeckasa oOoiima; 4 — HaTsdXHas raika, 5 — cBapHble WIBH;, 6 — OTBEPCTUS, 3a-
nenbiBaeMble acdanbToM; 7 — HaTdXHasa MyQTa

K KOHLIAM BETBEil KpPOHIUTEHHA. DTU YCTPOWCTBA CIYXAT IS CO3LAHMS
OMOp YCUJIMBAEMBIX OAJOK M MOTYT MMETh PA3JMUYHYIO KOHCTPYKLHIO B
3aBUCUMOCTH OT CII0c00a HATAXKEHUI KPOHIITEHHA.

2.41. OnopHbIE 3JIEMEHTHI KPOHIITEHA MOTYT OBbITh OABYX TUIIOB. Ilpm
YCUJIEHUU COOpPHBIX OaJOK — 3TO BEPTUKAJbHBIA METAJUIMYECKUUN JIMCT
toamuHou 20...30 mMm u BbeicoTOM 300..400 MM B mpenenax BBICOTHI Oaj-
K1, TIpMBAapMBaeMOil BHU3Y K pacnpeAciuTeIbHOM TOpPU3OHTAJIbHOM IIpo-
Kiaaake. OMOpHBIA JIMCT BCTABASIETCS B 3a30p MeXAy COOpPHBIMM Oajika-

—

Puc. 26. YcujieHnue pamsl

a — TpeABApUTEIbHO HAMNPSIXEHHBIMU KPECTOBBIMU CBSI3SIMU: 1 — ycunuBaembie

9JIEMEHTBI paMbl; 2 — MeTa/uindyeckasg o0oiima; 3 — mpeaBapUTEJbHO HaNpsIKEHHBIC

TXU; 4 — cBapHble I1IBBI; S5 — HaTsxXHasg MydTa; O — XKeae300€TOHHBIM PpPackKo-

COM C IIpeABapUTEJbHO HAMNPSIXEHHBIMU TsXKaMW: I — 3JIeMEHThl yCUJIIMBAaeMOW pa-

MbI; 2 — OoNopHasl HakjJaaka,; 3 — MNpeaBapUTE]IbHO HaNpsIXeHHble TAXU, 4 — Xe-
JIe300€TOHHBIA pacKocC; J — MeTauimdyeckad o0OoiiMa
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MU M MEPEJaeT Harpy3Ky HEIOCPEACTBEHHO Ha KOJOHHY, NpPU 5TOM He-
06XONHMO o0ecIeyrBaTh BO3MOXHOCTb HEKOTOPOTO CBOOOMHOIO MOBOPOTA
ero, AJsd 4Yero 3a30p JOJIKEH IpPEBBIIIATh TOJIIMHY jgucrta Ha 5..10 MM.
[Ipy ycujaeHMM BTOPOCTEIEHHBIX O0aJlOK MOHOJMTHBIX PEOPUCTBIX IIepe-
KPHTHIF OMopHble 3/IEMEHThI BHIIONHSAIOTCS B BHUIC CEAN006DAa3HHIX HAaK-
JaJOK, YCTaHaBJHBaeMBIX CBepXy Ha OaJKu M CBSI3aHHBIX MEXAY COOO0M
cBapkoil (cm. puc. 29).

2.42. KoHCTpyKIMs YHOPHOIO YCTPOHCTBA 3aBHCHT OT CIloco0a Ha-
TakeHud. [lpy HaTskeHHM O00JTaMM OHa TIPEACTaBISECT COOOM KECTKUMA
3JIEMEHT, TIPONYCKAaeMbIM IOJ HM30M YCUJIMBACMOM OajJKu M 3aKpeEIUIsie-
MbIA Ha 00JTax K BETBAM KpOHH_ITel/IHa (cMm. puc. 28). KoHTpoap HaTd-
KEHUA OCYLIECTBIIAETCH 10 Mporudy KOHLOB KpoHIITeiHa. [Iphm HaTsXe-
HUU HOI[BGCKOI/I OTTapHPOBAHHOTO TIpy3a KECTKUU BJIEMEHT YHOPHOTIO
YCTPOICTBa HPHBAapHBAETCH K BETBIM KPOHIUTEWHA, IJIs 4ero B HEM Ipe-
NyCMaTpUBAIOTCA OTBEPCTHA WM npuBapuBaroTca mermd. Ilocie Hatd-
KCHMS B 3a30p MEXAy HM30M OajKu M IUIACTUHOM YHNOPHOTO YCTPOW-
CTBa IUIOTHO YKJIAAbIBAIOTCA (HUKCUPYIOLINE MPOKIAAKU, a TPy3bl CHHU-
maioTcd. IloTepy HampsKeHHMS ¢ YCTPAHAIOTCA IMOABECKOI Tpy3a Ha
10..15 % Gonbwero, uem TpeQyemas _pas[pyxajowas Harpyska. [locie
HATSDKGHUS ‘AOMKDAaTaMH, YCTAHABJIMBAEMHIMH “MeXLY YIOpaMU, TOJBe-
IIeHHBIMUI Ha KOHLAX KPOHIUTEHHA, U HI_/I{_&_E)M OajKu, TarKe YKJIaJbIBAIOT
(bMKcnpy}omﬁe npokjaaaku. KOHTposb HATSIXEHUS OCYLIECTBISIOT IO Ma-
HOMETpy JoMmkparta. IIOoCKONbKYy 3Ta cHCTeMa SBJISIETCS CTaTUYECKU OIl-
- pedeaHMOH, CBOOONHO BpallalOLICHCd Ha CpeAHEl omope, TO MOXHO
MPOU3BOANTL HATAXKEHME TOJIBKO OJHOTO KOHI[A KPOHIITEHHA. Ycunue Ha
IPYrOM KOHLIE B JTOM CjIy4ae OyIeT TaKXe H3BEeCTHO.. |

Pasrpyxarniue KpOHIITEHHBI MOTYT BBIIOJHITHCS TakKxXe B BUJIE
CIVIOIIHBIX 6aJI0K M3 NMPOKAaTHOTo MeTaiana (cM. puc. 28).

B cayuasix, eciu yCUJEHME BBI3BAHO HapYLIEHUEM aHKEPOBKMU IIPO-
NOJBbHOM pabouyeil apMaTypbl, BBIHOC OIIOPHl MJM KPOHIUTEMHA OT OIOP-
HOTO JUcTa OajJku OOJXeH ObiTh He MeHee 40 nmamMeTpoB IIpU CTEpXK-
HEBOW apMaTrype Iepuoauyeckoro mnpoduiasga M He MeHee 80 IMaMeTpoB
MpY apMaType U3 BHICOKOMPOYHOI MPOBOTOKH.

2.43. KOHCTpyKIIMS KPOHIITEHHOB, YCTaHaBJAMBAaeMbIX Ha IPOMEXY-
TOYHBIX OITOPaX BTOPOCTEIIEHHBIX 0aJOK MOHOJUTHBIX PEOPUCTHIX IIepe-
KPBITUIA, HECKOJIBKO OTJIMYAETCS OT KOHCTPYKIIMU, YKa3aHHO# B nim. 3.39—
342 (cM. puc. 29). OHa cobupaeTrcsd Ha MeCTe M3 YeThIpeX 4YacTeil, Tak
KaK KaxJasd BETBb KPOHINTEHHA B OTOM cJiydae COCTOMT M3 JABYX OT-
neabHbIX 4yacTed. Ilocie MX yCTaHOBKM BEPXHME paCTIHYThIE ITOSICa He-
00X0OIMMO CBapMBaTh HaJ OMOpPOM C NMOMOUIbI HAaKJIagOK, HUXHHUE OCTa-
' I0TCSl pa3pe3aHHBIMU IJIaBHOW Oankoil. [1o HUXXHEMY TOSCY yCTaHABJIMBA-
I0T COCAMHUTENIbHBIE NMJIAHKU JJI YCTOMYMBOCTM KaXJOW BETBUM KPOH-
HTeMHa. 3aKpeIieHMe HUXHEro Iosica JABYXBETBEBOTO KPOHIITEHHA OCY-
LIECTBJISIETCS TOCPEACTBOM CHEUMaJbHBIX MOABECOK U OMOPHBIX HAKJIAIOK.

2.44. Tlpn ycuaeHun 0ajlOK MOKPBITUS MHOTOIPOJETHBIX 3MaHUM pe-
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Puc. 27* VYcwienue wu3rnbaeMbIX 3JEMEHTOB IIPEABAPUTENHHO HANPSMEHHOA wIap-
HUPHO-CTEPXKHEBOU  1LIEIbIO .

a — ycuieHue OaJlJKku MOHOJUTHOTO peOPUCTOTO TMEPEKPBITUSA; O — yCUJieHUe cOop-

HOW OankKM TOKPBITUS;, J — YCUMJIMBAEMbI 3J€MEHT; 2 — IIapHUPHO-CTEPXKHEBas

1enb, J3 — CTolKa; 4 — lLeHTpaJibHasl CTOMKa; S5 — MeTauimyeckass o0oilMa aHKep-
HOTO YCTpOMCTBa
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Puc. 28. Ycunenue cOOpHOM 0ajKM NMOKPbITHS

@ — IIApHUPHO-CTEPKHEBOM  LIEMbIO: ! — ycunuBaemas 0Oanka; 2 — IIapHHPHO-
CTpeXHeBasl lielb; 3 — aHKEPHOE YCTPOMCTBO; 4 — HaTSXHOW 00aT; & — omopHas
ROAKJaAKa, 6 — COCIMHUTENbHBIA OINMOPHBIA IMBeiep; 7 — pedpo KeCTKoCTH; 6 —

KOMEHAYETCS MPUMEHATb OJHOBPEMEHHO pa3JMYHble KOHCTPYKTUBHBIC pe-
HIeHUS I KpaHUX U CPeAHMX IIpoJieToB. g KpallHUX IIPOJETOB MOX-
HO TPUMEHUTHh IpPEeABApUTEIbHO HAIMNPSXKEHHBIN IINpeHreab, I Cpel-
HUX — MIpeIBapuUTEIbHO HAaMNpsKEHHBIE pasrpyxawliue KpPOHIITEHHBI
(cM. puc. 28).

Ha ykazaHHOM mnpumepe HaTsSXEHME IIMNpPEeHTreJeld UM KPOHIITEHHOB
RPOHU3BOJAUTCA 3aKPYYMBAHUEM Track.

2.45. Jln MOHOJMTHBIX U COOPHBIX M3rhuOaeMbIX 3JIEMEHTOB B CIy-
yasgx HEOOXOAMMOCTU IIpOBeIEeHMSI PadOT B MMHHUMAaJbHBIE CpPOKM 0e€3
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MpeaBapuUTeJbHO HaNpSIKEHHBIMU pa3rpyxXalolMMU KPOHIITeHHAMU: / — yCHJAHBae-

Masl Oanka; 2 — YroJkKM HUXHEro TIosica KpOHIUTeMHa; J3 — TSXM KpPOHIITEIHa;

4 — KONOHHA; 5 — HaTsXHUE OOJTH, 6 — CBSI3M IO HUXHEMY IIoscy; 7 — oro-

JIOBHUK; & — IUIMTBHI MOKPHITUSA; 9 — pacnpenenuTesbHas Tpokjaaaka; [0 — omop-

HBIIl JIUCT; 6 — BBIHOCHBIMU omnopamu: I — ycuiaumBaemass 0Oanka; 2 — omopa; 3 —

IBYXKOHCOJIbHBIE MeTaJuIMdeckue Oalku; 4 — CTOJIMK BBIHOCHOW OIOPHI; 5 — co-
CIMHUTENIbHBI CTEepPXKEHb
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2 — TOANpPYXHBIMU cuctemamu:. I — KpaliHMUX mpoJieToB — lunpeHrenem; Il — cpen-
HUX MpOJIETOB — pasrpyxamwiiuMy KpOHIITeAHamMu; [ — ycuiauBaemasd Oanka; 2 —
ornopa; J3 — IIMNpeHreab;, 4 — ymnopbl; & — yrojiok; 6 — coeAUHUTENbHAsI CTSIXKa;

CHATMA BPEMEHHOI HArpy3KM MOXET ObITh PEKOMEHIOBAH CIIOCOO yCHU-
JIEHUS TIOCPEACTBOM YCTAHOBKM JIOTMOJHUTENBHON IpEIBAPUTENBHO  Ha-
NpsSKEHHOM apMmartyphl. JlobaBouHasd apmarypa MOXET OBITb KakK TOpU-
30HTaJbHOU, Tak W ImmpeHreabHon (puc. 30—35). Bo3MmoxHa Takxke
YCTAaHOBKA TOPM30OHTAJbHOM M INIPEHTEJbHOM apMaTypbl OJHOBPEMEHHO.
B pe3ynbTaTe yCTAaHOBKM NOIOJHUTEIbHON apMaTypbl C IIpeaBapUTENIb-
HBIM €€ HalpsKeHUMEM MEHACTCS HalpsKEeHHO-1e(hOPMUPOBAHHOE CO-
CTOSHUE YCWIMBAEMBIX Oagok. IlpenBapuresnbHOE HAMPSAXEHHUE BKIIIO-
YaeT MOITOJHUTEJIBbHYI0 apMaTypy B COBMECTHYK padOTy ¢ YCUJIMBAaeMOM
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0 — IlmpeHreaeM: I — ycuiuBaemas Oanka; 2 — wnpeHreab; 3 — aHKEpPHOE YCT-
pOliCTBO; 4 — OMOpPHBIM IIBeJJIep; S5 — MoAKJagKa ¢ 1IapoBBIM THE3I0M; 6 —
OIOPHBIM JIHCT; 7 — MpOKJIaJKa M3 KPYIJIbIX CTEpXHel; & — KBajpaTHas NOAKJaam-
Ka; 9 — raiika, BBapeHHass B OIOpPHbIKM JUCT; [0 — HaTsXHOW BUHT, 1l — maker
METAJIMYECKUX  TIPOKIIATOK '

OanKoi, KOTOpasl MOXEeT paccMaTpuBaThCd KaK H3rH6aeMas KOHCTPYK-

M C YBEJIMYEHHOW IJIOLIAAbI0 apMaTyphbl, NOIMOJHUTEIbHAS 4YacTb KO-
TOPOM HE MMEET CLEIUICHUS C OETOHOM, M C W3MEHSIOUICHCS pabdbouei

BBICOTON.
246. Cnoco0 ycwieHMSI YCTaHOBKOM JOIOJHUTEIBbHOM  IpeaBapu-

TCJAbHO HAIPSIKEHHOM apMaTypbl HMMEET HECKOJbKO  Pa3HOBHIHOCTEH,
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Tuc. 29. Ycuienue BTOpPOCTeNEHHBIX OAJOK NpeaBAPUTEIbHO HANPSKEHHbIMH Pa3-
IPyKAKIUMHA KPOHIITEeHHAMM

| — ycunuBaeMasa Oanka; 2 — yroJxkH HUXHETO IIosca KpOHIUTeWHa; 3 — TAXU
skpoHIITefiHa; 4 — COCIMHWUTEJbHBIC IUIAHKHM, 5 — MPOKIaaKa, yCTaHaBIMBaeMas IIO-
.CJle HaIlpsSIKeHMsI KpOHIITEeMHa; 6 — MOABEeCKU; 7 — CTBIK Tsxeil; ff— TMOAKIAAKA;

*9 — onopHble HAKIJIAIKHW; 10 — otBepcTud, 3aneibiBaeMble acdanabrom; [] — Haoe-
TOHKa

'KOTOPBIE OTJIMYAIOTCH APYr OT JApYyra aHKEPOBKOW [AOIMOJHUTEIbHOU aP-
'MaTypHl YU CIIOCOOOM €€ HATSIXKEHHs.

HatsxxeHue JONMOJNHUTEIBLHOM apMaTypbl MOXET IIPOU3BOIMTHCS
MeXaHHYECKHM, OJICKTPOTEPMUYECKUM WIM  3JEKTPOTEPMOMEXAaHMUECKUM
croco0amu.

IIpy MexaHMYeCKOM CIIocoOe HaTsSKeHME HaIpgaraeMoi apMaTyphl
(IPOM3BOUTCSA C TOMOIIBIO JOMKPAaToB, IMHAMOMETPHYECKUX KJIIOY€eH,
HATSIKHBEIX O00ATOB (CM. pucC. 28), CTAXHBIX XOMYTOB, HPUTSATHBAIOIIMX
TSIXW Apyr K apyry (cm. puc. 31), a TakXe cCHELMaJbHBIX YCWJIMBAIO-
IIMX YCTPOMCTB WIMPEHTENBHOTO WJIM PBIYAXHOTO TUma (CM. puc. 32—
3)3).

247. OgHuM U3 CcHOCOOOB 3akKpemnjJeHUs NOIOJHUTEIbHON apMary-
'pel B CHIYYasX, KOIZa aHKEpHbIE YCTPONCTBA HENb3s pPasMECTHTb Ha
*TOpLAX OaJKu, gBJsSeTCS UX TMpHUBapKa K CYLIECTBYIOLIEH apmMatype
(cM. puc. 30). B aTux ciyyasx CKaablBalOT 3alUTHBIA CJIOM Ha He-
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Puc. 30. Ycunenue OGanlkyu AONOAHHTEABHON IIpEABApUTEIHHO HANPSAXKEHHOA ap-
MaTypou

/ — ycuiuBaeMas Oanka; 2 — apmarypa Ga2akd; 3 — OOINOJHUTEJIbHAas MNpeABapH-
TeJbHO HaIpsi)XeHHasi apMmaTtypa; 4 — KOPOTHILI

OONMBIIMX YYyacTKaX B MPHOMOPHBIX 30HAX, T. €. TaM, [Ije HampsiXKeHHA
B apMaTrype ycuiIMBaeMoW Oankyu He3HauyuTeabHbl. K 0OHaXeHHOU pa-
Goueii apMmaTrype HEOOXOIUMO NPHBAPHTb KODPOTHIIIN, IUAMETP KOTOPBIX
HECKOJIbKO  OOJIbIIIE TOJILLIVHBI 3aLIUTHOTO CJIOS, TP 3TOM HE CIIEAyeT
HapyIlaTh CTEpXHM TMOTEPEYHOr0 apMHUPOBAHUS WA XOMYTH. K KOpO-
THIIAM TIPUBAPUBAIOT apMaTYpHblE CTEpXHM ycuieHus. HartsxkeHue B
JAaHHOM cJy4yae IPOU3BOAAT TepMUYeCKUM crocoooM. CTepXHH ycuie-
HUSI YCTAaHABJIMBAIOT B IPOEKTHOM IIOJOXEHUU C MOMOIIbIO BPEMEHHBIX
MOJBECOK, KOJIMYECTBO KOTOPBLIX CJIEAyeT Ha3HayaTb TaK, 4YTOObI HCKJIO-
YUTb NPOBUCAHUE IMOI ACUCTBHMEM COOCTBEHHOTOo Beca. CTepXHM HOJIXK-
Hbl OBITh MAKCUMAJIBHO TNPSIMOJUHEHHBIMU. ONWH KOHEI CTepXHS MpH-
BapHBalOT K KOPOTHILIY, a BTOPOM ocraercd CBOOOAHBIM. CTepXeHb
BKJIIOUAIOT B DJJICKTPUYECKYIO LIEMb KW HArpeBalOT 10 PAaCYECTHOM TeMIIe-
patypsl. CBOOOIHBI KOHEL TPUXMUMAIOT K KOPOTHIIIY H IIPUBAPUBAIOT.
B mpomecce cBapku 10 IIOJHOTO OCTBIBAHMSA IIBA HEOOXOAMMO MOAIEP-
KMBaTh IIOCTOSHHYIO pacyeTHyl Temmnepartypy. Hiag TpenoTBpalleHus
BBIIYYMBAHUS MPOJOJbHOW apMaTypbl B MecTax NPUBAPKM IOIMOJHHU-
TEJIbHOW HaNpsKeHHOW apMaTypbl KOPOTHIIIM XEJaTeJbHO pacIojaraTh
PSJIOM C OOJHUM M3 XOMYTOB CO CTOPOHBI IIPOJIETA.

2.48." Ilpoxnagku, mnNOAKJIAAKM W Jpyrue JAeTaJIu TpU YCUJICHUU
IITPEHTEIBHON apMaTypoil M ee HaTAXeHUM (CM. puc. 28) HeoOXoau-
MO YCTaHaBJIMBATh B MeCTax IIEperuOOB CTEepXHEH  MeXIy HUXHEH
IrPaHbI0 YCUJIKMBAEMON OaJKM W WINPEHTeJbHbBIMH CTEpXHIMU. KOHCT-
PYKIIMM D3TUX O3JEMEHTOB 3aBHUCIT OT Crocoda HaTIXKEHHS CTEpXKHE,
pPacCCTOSTHUS MEXIy HMXHEH TpaHbl YCHIMBAeMOW OajlKM MU CTEPXHAMU
YCWJIEHWS M IHAPUHBI YCUIIMBAEMOW OaJIKM.
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Puc. 31. Ycunenue Oanku JOMOJHUTEIbLHOM TIIpPeABApUTEIbHO HAMNpPSIXEHHOU apMa-
' Typou

a — TOPU3OHTAaJbHBIMU 3aTsgXKaMu: I — ycunuBaemass 0Oanka; 2 — rOpU3OHTaJb-

Hble 3aTSIXKH;, & — YroJJoOK aHkKepa; 4 — BepTUKAJbHbIE CTEpPXHU aHKepa; & — Ha-

TSKHOW 0oaT, 6 — maiiba; 7 — oTBepcTUe, 3alejblBacMO€ TIOCJIe YCTAaHOBKMU aH-

Kepa; 6 — IMPOMEXYTOUHBIMM pacnopkamu: I — ycuiauBaeMass Oanka; 2 — 3aTsXK-

KM, J3 — MPOMEXYTOYHbIE pacnopku; 4 — HaTsSIXKHOW OOAT, J5 — aHKepHoe YCTpONi-
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CTBO;, 6 — ILUNpPeHTeJbHBIMH 3aTdXKaMu: I — ycunaumBaemas Oajika;, 2 — IIIIPEHTENb-
Hble 3aTIXKU;, J — MoAKJaajaka, 4 — KOpOThILI; S5 — HaTsXHOW OoJT; 6 — 1aiida;
7 — mBeJUlep aHKepa; & — oTBepcTHE, 3alejbiBaeMOE IOoCJe YCTAaHOBKM aHKepa;
¢ — KOMOMHMPOBAHHBIMU 3aTSIXKaMu: / — ycuaumBaemas 0Oalka; 2 — ropu30HTallb-
HbIe 3aTSIXKM, 3 — LUNpeHreJbHble 3aTIXKM, 4 — TMOAKJIAAKa, 5 — KOPOTHIIIN,;
6 — yroJloK aHKepa TOPM3OHTAaJbHBIX  3aTsIXeK;, 7 — BepTUKaJbHBIE aHKEPHEIE
CTEpXHU; & — HaATIXHOU OoaT; 9 — maitba; 10 — mBeanep aHKepa IINPeHTeJbHBIX
. 3aTgXeK; [l — oTBepCTHe, 3aJedbiBacMoOe TIIOCJIE YCTaHOBKM aHKepa

2.49. B oTnesibHYIO Tpynny YCUJIEHUS JOMOJHUTEJbHOM apMaTypou
MOTYT OBITb OOBEAMHEHBI M PEKOMEHJOBAaHbI K NMPUMEHEHUIO 3aTSIXKH,
HamnpsiraeMble IOCPEACTBOM B3aMMHOIO CTSITMBAHUSA ABYX MU YETHIPEX
CTEpXHEH! creuaJbHBIMU CTSIXHBIMU O0onTaMu (cM. puc. 31). CTsikHbIe
OONTHl JOJXHBI MMETh BUJA XOMYyTa C JIBYMS Hape3HBbIMM KOHLUAMU U
obmer mainooi. HaTtsxeHne mpou3BOIAUTCSI ONHOBPEMEHHBIM MOITSTH-
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Puc. 32. ChneumaabHble YCHJIMBAIONIHE YCTpo#icTBA AJA M3rid0aeMbIX 3JIEMEHTOB

@ — yCTPOMCTBO WIIIPEHTEIBHOIO THUIIA, 6 — MHOTOIIPOJIETHOE pPBHIYaKHOE YCTPOMCT-

BO; I — 3aTgdXKa; 2 — HAKJOHHAas BETBb ONOPbl YCUJIEHHUS; & — pbluar; 4 — BEpPTU-

KaJbHad TAra; § — HATIKHOE IIPUCIIOCOOJIEHME; 6 — MOHTaXHas CBA3b, 7 — CTBIK

CTEepXHel 3aTsdaxkKu; & — omopHas TIIpokJajaka;, 9 — IlapHUPHOE COYJIEHEHUE pPhI-
yara C 3aTSAXKol; I0— aHKepeBKa 3aTAdXKW Ha pbluare

BaHMEM TaeK Ha OO0OMX KOHIIaX 3Toro xomyra. HaTsgxeHue moepenct-
BOM B3aMMHOTO CTATMBAHMS XapaKTepM3yeTCs MPOCTOTOM M He Tpebyer
3HAUYMTEJbHBIX YCUJIMIA, TIOCKOJIbKY HaIpsSXeHWs B CTSXKHBIX 0o0JTax
(xomytax) B 7... 10 pa3 MeHbllle HANpsSXKEHUU B CTATUBAEMBIX IOIOJ-
HUTEJbHBIX CTepXHsX. JlaHHBIA crmocod TMO3BOJSIET Cco34aThb BO  BCEX
CTITMBAEMbIX CTEPXHAX (IBYX WJIM YETHIPEX) PABHOMEDPHBIE YCHJIHSA, "
T. €. obecrneuuBaeT MX camoperyiupoBaHue. CTArMBaHUE MOXET MPO-
U3BOIUTHCS ONHUM CTSKHBIM OOJITOM WJIM IBYMSI, C NPOMEXYTOYHBIMH
pacmopkaMu Wi 0e3 HUX. BepTUKaJbHbIE CTEPXHM  AHKEPOB-3aTAKEK
MpOMNYyCKAalTCA 4Yepe3 MPOCBEpJAEHHbIE B TMEPEKPHITUM OTBEPCTUS  AJIS
AHKEPOBKHU.

2.50. Ipu HEOOXOOUMOCTH CO3ZAHUA OOJNBLIMX YCWIMI HATAXEHUA
B 3aTSXKaX ISl YCUJIEHMUSI OJHOMPOJETHBIX OaloK pPEKOMEHAYETCS YCH-
JIMBaWOIIEee YCTPOMCTBO IINpeHreJbHOro tuma (cM. puc. 32).

YCTpoiiCTBO COCTO0HT M3 [BYX Ilap HAKJOHHBIX BETBEH, KOTOpHIE
BEpXHMMM KOHIAMud IIpUBApeHbl K AaHKEPHBIM JUCTaM, a B HUXHeEMH
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Puc. 33. YcuauBamwluiee yCTpOiiCTBO WNPEHTe€JAbHOTO THNA

y3abl A, b: j — ycuauBaemasa Oaaka; 2 — HakKJaJAHash BeTBb ONOPbl YCHJIEHHS
J — ONOpPHBbI Yrojiok; 4 — omopHasi MNOAKJAAKA; S5 — NWIMHAPUYECKHHA IIAPHMP;
9 9

5 — ppryar; 7 — MOHTaXHas CBA3b;

YacTU MMEIOT OTBEPCTUS [JI LIAPHUPOB; Iapbl pbIYaroB, KOTOPHIE COE-
IWHEHBI IIAapHUPHO C JIEBOM MAapoil HAKJIOHHBIX BETBEH, TOPU3OHTAJb-
HBIX 3aT4X€K, KOTOpble IIAPHUPHO 3aKpeIICHbl HAa aHKepaX Ha OJHOM
KOHLIE C IpaBOil Mapoil HAKJOHHBIX BETBEH, a Ha IPyrom — €O CBO-
OOIHBIMA KOHILIAMM pBIYAroB; IIapbl BEPTUKAJbHBIX TsKeili, LIAPHHUPHO
COEIMHEHHBIX CO CBOOOAHBIMM KOHILIAMU pPBIYArOB BHU3Y M 3aKpernse-
MbIX Ha YCWJIMBAaeMOW KOHCTPYKLMM BBepXy (HaTsSKEHHE M 3aKpernie-
HUE TSKEWM TIPOIE BCErO0 MPOU3BOAUTCS IMOCPEACTBOM 3aKpyYUBAHUSI
raek); MOHTAXHBIX CBSI3eM M3 KpyIJAbIX cTepxXHei. CoegrMHEHUS W Y3Jbl
yCUJIMBAIOIIEro ycrpoiictBa c¢cM. Ha puc. 33—34. KopoO ycuieHus mnu-
JTUHIPUYECKOTO wLIapHMpa (cM. puc. 33) MOXET OBITb BBIMOJHEH U3
yrojika WM JIMCTOBOrO MeTajla.

2.51. IlpenBaputenbHOE€ HaNpsSKEHUE B 3aTSIXKe JOCTUTAETCS CJle-
OyIOIUM 00pa3oM: NpU 3aKpYYMBAHUM TaeK HATSIXHOTIO MNPUCIIOCO0e-
HUS TIOCPEACTBOM Taphbl TSXEW CBOOOJHBICE KOHIBI TOATATMBAIOTCS K
HUXXHEW TpaHMU YCUJIMBAEMOW OajlKyM 0 TOPU30HTAJIbHOIO HOJOXKEHHUN.



4 Y3EJ1 B
-

T N — m——’- l

]
ITHI
!
1
| §
I m——
T
N

5
3 -
. \
. g_.fc‘ - M"-**“‘”"‘}
o _ R <
/ = 1
4 3

yzen B: 1 — cTepxXHM 3aTsIKKW;, 2 — UMIMHAPWYECKUN ImapHup; 3 — KOpoO

YCUJIEHUs UWIMHIPUYECKOIO INapHHpa; 4 — aHKEp CTEPXHS 3aTsXKKA THUIIA <«00-

XUMHasi THIAB3a»; 5 — pblyar; 6 — OrpaHMYUTEJbHBIM 00AT; 7 — BepTHUKaJbHas
TsAra; & — cCoeaMHUTEeNbHAsl MJaHKa; '

B 3arsixke BO3HMKAIOT pacTIrUBalolIMe YCUIMS M OHAa BKJIOYaeTcs B
paboty, pas3rpyxas ycuiaubaeMyro Oanky. Ilpum ycujieHum >TUM CHOCO-
O0M MOXHO HATArHBaTh JI006G06e HeoOXOAMMOE KOJHYECTBO  CTEpXKHEH.
Kak mnpaBuio, ycuiaume HaTSIXEHHUS B BEPTUKAJIbHBIX TSIXaX COCTaBISET
"He Oosnee 15% TpeOyemoro ycuiaus HaTSXKEHUS B 3aTIXKe M 3aBHCH1
OT yIja HakJoHa pblYaroB K HUXHEH IJOCKOCTM YCUJIMBaeMoil Oaiku,
a TaKXe OT MeCTa 3aKpemyieHHs 3aTsaXkeK' Ha pblyarax. Ilpm 3akperme-
HUM 3aTsSXKeK B CpelHed YacTU pblYaroB YCUJIME HaTSIXEHUS B BepTHU-
KaJbHBIX TSAXaxX CHHUKAeTCsA IPSIMO MPOMOPUHOHAJIBHO OTHOIIEHHUIO ITOJI-
HOW JJMHBI pPbIYArOB K PAacCTOSHMIO A0 MecTa 3akKpellJIeHUS 3aTsXek
Ha pblyarax. '

2.52. VKa3aHHOE VCHJIMBAIOLIEE YCTPOMCTBO MOXET OBITh MCIOJb-
30BaHO IIPU YCUJEHMM MHOTIOMNpPOJIETHBIX Oamok (cMm. puc. 32). B stom
clyyae CTEpXHU 3aTSXKEK COENUHSIOTCS MeXAy cobOi B HEMpEepbIBHYIO
lIeMb, B KOTOPYIO BKJIOUEHH! DBIYATH, PACIONaraeMble HA BepXHEi TJIOC-
KocTu 0Oanok. B MecTtax mnepermboB cCTepxXHeH 3aTsIXeK YyCTaHaBJIMBa-
IOTCS OIOPHbIE NMPOKJIAAKM, pacliojaraeMbie MO BepXHEH M HUXHEN IIIoC-
KOCTSIM YCUMJIMBAE€MbIX MHOTOMNpPOJETHBIX OanoK. 3aTsIKKM C OJHOM CTO-
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yaee I’ m J: 1 — ycunuBaemasi KOHCTPYKIMS, 2 — BepTUKaJbHasl Tsra, S — Moi-
MATHUK IHapHUpa;, 4 — LOUWIAHIPWYECKWI  IMAPHUD ¢ TMasaMyd 110 Topuam; J5 —
VIOPHBIN MNOALIMIMHUK;, 6 — raiika; 7 — MOHTaXHBbIE CBSI3UM: & — HaAKJIOHHbIE BETBU
ornopsl ycwieHus;, 9 — omopHasg mnopxianka; [0 — crepxHH 3araxku; {1 — orpa-
HUYUTEJIbHBIA OONT; [2 — aHKep CTEepXHS 3aTsSXKM Tulla <«o0Oxarasg TH/Ab3a*»,
B 13 — UMJIMHAPUYECKUI ILIapHUP C KOpobOom

pOHbI 3aaHKepHBalOTCs1 Ha HCIIOABMXHOM IIApHMPE pblYaros, a ¢ ApY-
roi — B CPEIHENM 4YacTU pPhIYaros.

2.53. HarsgxeHue 3aTsgxeK A MHOTONPOJIETHBIX 0ajJoK IPOU3BO-
OUTCSA TaK Xe, KaK W [Jd OIHOMPOJETHBIX IMOCPEACTBOM 3aKpYYMUBAHUS
rack Ha BEpTUKAJIbHBIX TsxaX. IIOCKOJBKY B MAaHHOM cJiydae pblyaru
pacIojaraloTcs Ha BEPXHEW IUIOCKOCTM OaJloK, TO HATSXHBIE IPUCHO-
COOJIeHMSI CHeAyeT pacliojaraTh MOA  HMXHEW INIOCKOCThIO. Pwiuaru
MOoCJIe HATSXeHUd (KOrma OHM NMPUHUMAKOT TOPU3OHTAJILHOE ITOJOXEHME)
3aKpe[ISIIOTCST Ha CTEPXHSIX 3aTSAXEK MOCPEACTBOM TPUBApUBAEMbIX K
HUM HaKJIaIoK M3 JUCTOBOTO MeTaya (cM. puc. 34).

2.54. B KayecTBe TJyXMX aHKEpPOB AJSI apMaTypHBIX KaHATOB KJac-

5. 3ak. Ne 636 —65-
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Puc. 34. MHoronpoJieTHOe pblYakHO€ YCHJIUBAIKOIIEE YCTPOMCTBO

] — ycuiauBaeMas KOHCTPYKIUA; 2 — HampsiraemMble CTEpPXKHH YCWJIeHUs; 3 — aHKep

U3 HABapeHHbIX OTPE3KOB apMatypbl; 4 — ONMJIMHAPUYECKHH IAPDHUP C Na3aMu

IS 3aKpenjieHHMs apMaTypbl; 5 — mpuBapuBaemMas HaKJIaaAKa; 6 — OrpaHUYUTEJb-
HbIA 00JaT; 7 — pbIYar

coB K-7 n K-19, a Takxe IJ1d CTEpXKHEBOW apMarypbl C IUIOXOM CBa-
PUBAEMOCTBIO DPEKOMEHAYIOTCS aHKephl THUMAa «o0xaTas Tuib3a». g
cTepxkHeBoll apmatypbl kiaccoB A-IV (mapka 20 XI2I) u A-V peko-
MEHIYIOTCS aHKEPhI ABYX THUIIOB. BbICAXECHHBIC TOJOBKM U IIPUBAPEHHBIC
KOPOThIIM. ['abapuThl aHKEPHBIX YCTPOMCTB OOJIXKHBI YYWUTHIBATHCSA IIPU
HAa3HAYCHUM PACCTOSSHUM MEXIY OCSIMM HaTITMBAEMBbIX CTepXHei. Mecra
PACIIOJIOXKEHUS AHKEPOB O HATIXECHUS ONPEACIIIOTCI C YYETOM YIJIM-
HEHUS apMaTypbl NPU HATSIKEHUU, IIOCJIE€ KOTOPOrO aHKEPhI AOJIKHBI
3aHATh IPOECKTHOE IOJOXECHUE. |

2.55. Ilpy npuMeHeHUN YKa3aHHOTO yCTPOMCTBAa BO3MOXHBI BapHaH-
Thl €r0 OCYLIECTBJICHUS CO ChbEMHBIMU pPblYaraMU M HATSKHBIM YCTPOMH-
CTBOM. YCTPOMCTBO TaKXe€ II03BOJISIET OCYILIECTBIATh TOIIOJHUTEIbLHOE
HATSKEHHUE B IIPOLIECCE OBKCIUIyaTalMM C 3aMEHOM 3aTSXeEK.

2.56. IIpu ycuiieHMM u3rudaeMbIX 3JEMEHTOB JOIOJHUTEIbHONM IMpe-
BApUTEJIIbHO HAIIPSXEHHOM apMaTypoid IIOCJHEOHSIS MOXET pacliojiaraTh-
Cd Kak Ioj OajJKoW, TaKk M B HUXHEW 4YacTu 0ajloK y OOKOBBIX MOBEPX-
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Puc. 35. PacnojiokeHue HampsAraemMoi apmMatypbl NpPpH YCHJEHHMHM KOHCTPYKIMMA

a — T0 CTOpOHaM; 60 — TOA HUXHEeW TpaHblo; [, 2— COEAMHUTENbHbIE TPOKJIAIKH;
3 — ycunuBaeMasi KOHCTPYKUMS; 4 — HanpsaraeMasi apMmarTypa; 5 — HaKJIOHHBIE
BETBM OINOPHI YCUJEHHUSI; 6 — HATIXHOE TpUCIIOCO0JeHUMe BHUHTOBOrO THIIA

N

.

-

P

NN

HocTell (cM. puc. 35). KOHCTPYKTUBHBIE pELIEHUS [OJDKHBI NpeAyCMa-
TPUBATh MEpEMEIlEeHNe DOMOJHUTEIbHO! apMaTypbl YCHJIEHUSI COBMECTHO
C YCHJIMBAa€MBbIM 3JIEMEHTOM, [JI1 Yero IpH PAaCHOJOKEeHHH apMaTyphl
y OOKOBBIX IIOBEpXHOCTE pekoMmMeHayeTcs ycTaHaBiuBaTh [l-o6pasHbie
COCMMHUTEIbHBIE 3MeMEHTH C KPIOKAMM M3 JHUCTOBOH CTaidM, a [MpH
pPacIlOJIOXEHMU apMaTypbl MoH 0aJlKOW — COCNMHUTENIbHbIC MNPOKJIAAKH
(cM. puc. 35). CoeIUHUTENbHbIE 3JIEMEHTHl CJENyeT YCTAHABIWBATH Ha
pPacCTOSIHMM, HE IMPEBBIIIAIOIIEM BBICOTY YCHJIMBAeMOW Oalku.

257. Tlpu OCylIECTBJIEHUM HATAXKEHHS PEKOMEHAYIOTCA KOHCTPYK-
TUBHBIE PEIICHUS, MPEAYCMATPUBAKOIINE BO3MOXHOCTb KOHTPOJS YCH-

5* — 67—~



AHS1 HATSXEHUSI apMaTypbl, B YacCTHOCTM C IIpUMEHEHHEM pa3JIMyHOro
TUTa IMHAMOMETpoB. Eciu B Tpolecce HATIXEHUS apMaTypbl KOHTPOJb
¢ MOMOLILI0 IUHAMOMETDOB 3aTPYILHEH, TO W3MEPEHUS YCHIUI HaTIXKeE-
HUSI HEO0OXOJMMO OCYHIECTBJISTH C MCIIOJb30BaHMEM NPUOOPOB JJISI KOHT-
pons HatsgxeHud apmartypbl nmo ['OCT 22362—77, nanpumep: HIIC-2.
[P, 3MHUH-3, UHA-3, HUIIH-6, UI1H-7, [IUH, AII-12. Tlpu BwIOOpE
THNA W3MEPUTEIbLHOTO INpHOGOpa HEOOXOOMMO YYHUTHIBATH BHI HATATHU-
BaeMoOii apMaTypbl, €€ AuaMeTp, AJUHY MEXIy 3aKpelJeHUsIMU, pac-
CTOSIHUSI MEXIY CTEDPXHSIMU, a TakXe AMAMa30H YCUIWSI HATSXEHUS
g TOTPEelIHOCTb IMoKa3aHuii IMpubopa.

JIng um3MepeHus YCUJIMS HaTsIKeHUS B CTEpPXHIX apMaTyphbl, pac-
fIOJJOKEHHOH Ha paccTosgHuMM He MeHee 20 MM Apyr OT apyra, HauboJjiee
ynobeH mpubop ¢ cobcrBeHHoi 6Oasoit OSMHUH-3.

JInga wu3MepeHUs] YCUIMSI HaTsSKeHUsI B apMaTypHBIX KaHaTaX He-
3aBUCUMO OT pacCTOSHUSA MeXIYy HUMHU pPEKOMEHIYETCSI MCIOJb30BaTh
apubopet II1C-2, TIP, DMHNH-3.

2.58. Kpyrible CTepXHM IOIMOJTHUTEIbHON apMaTypbl IPUHUMAKOTCA
suamerpom 18...40 mM. Kiacc cramm MoxeT ObITh"MI0G0# M3 peko-
meHayembix CHull 2.03.01—84 * nng mnpenBapuTeNnbHO HaNpSIKEHHBIX
KoHCcTpyKuuii. Tam, Tme TpeOyercsa cBapka, HEOOXOIMMO YYUTHIBATh
cBapuBaeMocCTb cTanu. [Ipu ycujeHMUM NOMOJHUTEIbHON IpeABapUTEIbHO

HANpSIXEHHOM apMaTrtypou B IOMEIIEHUIX C arpecCMBHOM Cpemoul He-
00XOJMMO BBIMOJHSITH 3alIUMTHBIE MOKPBITHS.

2.59. B cinyvagx yCHJIEHHMS LEHTPaJbHO- M BHEUEHTPEHHO CXaThIX
KOJIOHH TIOJ Hal‘pyBKOfﬁ‘ Kak BecbMa A3(P(PEKTUBHBIA M CPABHUTEIbHO
MPOCTOM CIMOCO0 PEKOMEHIAYETCS YCTPOMCTBO IpEeABApUTEIbHO HamIps-
KEHHBIX METATJIMYECKMX paCHOpPOK, MPEICTAaBISAIOIIUX CO00W KOHCTPYK-
HHIO THUIA MeTaJJJIHUeCKHX OO0O0WM ¢ HalpsIXeHHbIMU cToilkamu. Pac-
MOPKM MOTYT OBITh OZHOCTOPOHHUMM M IOBYXCTOpOHHUMU (puc. 36, 37).
[lepBble MPUMEHSIOTCS JJISI YBEJIMUYEHUS HECYLEH CHOCOOHOCTUM BHEULEHT-
PEHHO CXAaTbhIX 3JEMEHTOB C OOJbIIMMM M MAaJbIMU 3KCUEHTPUCUTETAMU.

d BTOPBIC — HCHTPAJbHO-CXKATBIX M BHCHCHTPCHHO CXATbIX C JABY3HAY-
HbIMH MOMCHTAMU 3JICMCHTOB.

2.60. KoHCcTpyKIIMSI pacmopKd COCTOMT M3 JBYX VYIOJKOB, CBSI3aH-
HBIX MeEXAy Cco00ii TNpuUBapeHHBIMM COeLHHHUTEJbHBIMH IIJJaHKaAaMMU U3
JUCTOBOTO MeTajja. BBepXy M BHHM3y KaxXJIOro yrojkKa paclopku He-
00X0JMMO TMPUBApUThL CIHelMadbHble MJAaHKH, IIOCPEICTBOM KOTOPBIX
pacriopka mepefaeT Harpy3ku IIpM MOHTaxe, HaTSIXEHMM U HSKCHJya-
TallMM Ha YIOPHBIE YroJKW. YIOpHBIE YroJKM YyCTaHaBIMBAIlOTCI Ha
3JIeMeHTaX KOHCTPYKILIMI, HEMOCpeACTBEHHO IPUMBIKAOIKUX K YCUJIHU-
BaeMbIM KOJIOHHaM (pureisix, Oaakax, oOpe3ax (pyHZAaMEHTOB MU T. II.).
BHyTpeHHHME TIJIOCKOCTM IIOJIOK 3THUX YIOJKOB JOJXHBI OBITh 3ajejaHbl
3aI0JUIMII0 C HapyXHBIMM OOKOBBIMM ITOBEPXHOCTSIMU YCUJIMUBAEMBIX KO-
JoHH. IIpM uX ycTaHOBKE pEeKOMEHIYETCsl MpeABapUTEIbHO CKaJabiBaTh
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Puc. 36. YcujaeHue KOJOHHBI TPEABAPUTEIbHO HAMPSIKEHHONW OJHOCTOPOHHEH Mme-
TaJJIMYECKOU pacropKou

a — B TMEepuOJ MOHTaxa;, 0 — B HANpPSIXEHHOM COCTOSIHMM;, [ — yculuBaeMmMas Ko-

JIOHHA; 2 — YIrOJKM pacnopku; 3 — COCAUMHMTENbHbIE MJaHKW, 4 — YIOpHbIE YroJ-

KM, 5 — IUIaHKU-YIOpPbl; 6 — KpPeNneXHbI# MOHTaXHBIH 00AT; 7 — HaTSIXHOW MOH-

TaXHBbI 00aT; & — IJIAHKM JJs HaTsSXeHus 00aATOB B Mecre Ieperuba; 9 — kpe-
MeXHble yrojaku; [0 — KpemnexXHble CTEPXHMU

3alUUTHBIH CJIOM M YyKJaabIBaTh CJAOM LIEMEHTHOIO pacTBoOpa. YCTaHOBKaA
YTOJKOB MPOU3BOAUTCS CTPOTO TOPU3OHTAJIbHO. YHOpPHBIE IIAaHKM pac
MIOPOK BBIMOJIHSIIOTCS M3 MOJOCOBOM MM JUCTOBOU CTalM U JOJXKHBI OBITH
He TOHbIIE 15 MM, a IO IUIOWIAJM COOTBETCTBOBATh CEYEHUIO PACHOpPOK.
IInaHKyM JOJKHBI BBICTYIIaTh 3a TpaHM yrojakoB pacmopok Ha 100...
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Puc. 37. Ycuienue KOJOHHbI NpPeABAPUTEJbHO HANPSXKEHHBIMH JBYXCTOPOHHUMM
METANJIMYEeCKMMH PACNOPKAMHU

a — B TEpUOJ MOHTaxa; 6 — B HaNpsSXEHHOM COCTOSSHMM, [ — ycuiauBaeMmas KO-

JIOHHA, 2 — yTroJIKU pacnopok; & — COeAUHUTEJIbHBIE MJaHKW, 4 — yIOpPHBIE YroJj-

KM, 5 — MIaHKU-YOOPBI, 6 — KpelmeXHbIiI MOHTaXHBIM OOAT, 7 — HATSIXHOW MOH-
TaXHBbIA 00AT; & — MJIaHKW [JIg HaTsIKeHUs OOJITOB B MecTe meperuoda

120 MM ¥ uMeTb B BBICTYIIaX OTBEPCTUS JIA MPOITYyCKa MOHTaXHBIX
60J1TOB.

2.61. MoHTaxX pacrmopok IIPOM3BOAUTCS C MEeperudoM HuX B cepe-
IWHE BBICOTHI. [l ocyllecTBIeHUS mepernda B OOKOBBIX IMOJIKAX YIroJ-
KOB HEO0XOIMMO MNpeAaycMaTpuBaTh BbIpe3bl. Iliaomanb momepeyHoro ce-
YeHUs PpacIlOpoK B 3TUX MeECTaX BO3MELIAeTCs MOCIEAYIOLIEH MpUBaApKOW
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CIELMAJbHBIX IUIAHOK, KOTOPHIE OJHOBPEMEHHO MCIIOJb3YIOTCS A yCTa-
HOBKM HATSIXXHBIX OOJITOB.

2.62. [ns co3gaHusl NpeIBAapUTEJbHOTO HaIpsIXXEeHUs] CXKaTHA pac-
MMOPKHA HeoO6XOAHMO BBINPSIMUTHL MOCAE MOHTaxa, T. €. NPHAATb "HM Bep-
TUKAJbHOE TIOJOXEHME M OOECMEeYUTh IJIOTHOE TNpUJIEeTaHUE K YCHUJIM-
BacMOii KOJOHHe. JlocTuraercss 93TO 3aKpyyMBaHMEM TaeK  HaTSIXHBIX
00JITOB.

B cayyae ycTpoiicTBa OMZHOCTOPOHHHUX pacIOpPOK CBSI3b C YCWIM-
BAa€MO KOJIOHHOM JOCTUTAETCHd YCTAHOBKOM KPEMEXHBIX YIOJKOB, COE-
IMHEHHBIX TIaHKAMH MEXIy co00if ¥  pacmopkoii Ha cBapke (CM.
puc. 36). Ilocne BBIpSIMICHUS OBYXCTOPOHHMX PACIOPOK M BKJIIOUYEHUS
X B COBMECTHYIO pabOTy C YCHJIMBaeMOW KOJOHHOW paclopKu HeoO-
XOOUMO OOBEIVWHUTh B €IMHYIO CHUCTEMY NPUBApKOW MJaHOK IO, CBOOOI-
HeIM OOKOBbBIM TpaHsIM (cMm. puc. 37). Ilocie mpuBapkKu BceX IUIAHOK
HaTSXHBIE W KpEMEXHBble MOHTAXHBIE OOJITHI HEOOXOOUMO CHATh, a B
MecTe Mnepernda pacnopok MPUBAPUTH JOMOJHUTEIbHbIE HaKJIaIKH.

ONTUMaNbHYIO BEIWYMHY MPEIBAPUTEIbHOTO HANPSXKEHUS PaCIOpPOK
pekoMeHayeTcss NMpuHUMaTh paBHoit 40..70 MIla (415..725 xrc/cm?).

2.63. YcuneHue wu3THMOAEMBbIX D3JEMEHTOB Ha BOCIPUITHE IIONEpeY-
HBIX CUJ PEKOMEHIYETCd B OCHOBHOM IIPOM3BOAUTH YBEJIUYEHUEM ILIO-
@M CEYEHWs TOTMEPEYHOM W HAKJIOHHOW apMaTyphl, KOTOPOE MOCTH-

raeTcs YCTAHOBKOW JOIOJHUTENBHBIX CTEpKHEW OOHUM U3 -PEeKOMeHAye-
MBIX B T, 3.64, 3.65 cmoco0oB (puc. 38).

2.64. OgHMM U3 HaMMEHeEe TPYJOEMKHX CIOCOOOB SBJSIETCS YCuUJe-
HUE BePTUKaJbHBIMM HaKJagHbBIMK XomyTamMu (cM. puc. 38). [Hug ycr-
poiicTBa XOMYTOB HEOOGXCAHMO IPEIBAPUTENLHO TIPOOUTH OTBEPCTHUSA B
NepeKpBITHH ¢ 00euX CTOpPOH Oajku. 3areM CHU3Yy OaJku B OTBEPCTHUS
3aBOMATCA XOMYTBHI, MMEWOLIMEe KOHLBLI ¢ Hape3koil. Ha HuxXHUe rpaHu
O0ankyM Mod XOMYTHl YCTAaHABJIMBAIOTCI NPOKIaAKM U3 yroiakon. Ilocie
MOJBEACHUS XOMYTOB CBEpXy OaJKM Ha HX KOHIBI HaAeBaeTcs Mpo-
KJagKka M3 TIOJOCOBOM CTalM M 3akKpyuyuBawTcd raiku. I[Ipm mnputdaru-
BAaHMM XOMYTOB TallKuM IOJKHBI 3aKpYYMBATbCS OZHOBPEMEHHO Ha IBYX

KoHuax. IIpu 3TOoM cHocobe yculieHMs He HapyllaeTcs IOBEepPXHOCTh
OeTOHAa YCHJAHBaeMBIX O0aJloK.

2.65. bosee >(pdeKTUBHBIM CHOCOOOM CJEAYeT CUYMTAThb YCUJICHHUE
MpeaBapuTeJbHO HAMNpPSXEHHBIMM XOMyTaMM, TaK KakK MpeaBapUTEJbHOE

HamnpsKeHWe yBeJIWuMBaeT Harpy3ky, BOCIPUHMMAaeMyl0 3JeMeHTaMu
ycusieHus (cMm. puc. 38).

KoHCcTpyKLMS mpeaBapuUTeIbHO HAIMpPSIXEHHBIX XOMYTOB COCTOUT U3
BEPXHUX KpEMEeXHbIX YrojkoB (B peOpUCTHIX MEPEKPHITUSIX — IMOJBEILIN-
BaeMbIX K IUIMTE MNEpPeKpHITUS Ha 00JiTax); HMXHUX KpPEmeXHBIX YroJ-
KOB, COEJMHEHHBIX IJaHKaMM Ha CBapKe; YETHOro KOJMYECTBA XOMYTOB
U CTSXKHBIX 00JATOB ¢ IaiibaMu-3axBataMu. Ilociae mpuBapku XOMYTOB
CHM3Yy M CBepXy IMpeIBapUTEIbHOE HaMNpsIKEHWE B HUX CO3JAeTCS B3auM-
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Puc. 38. YcuneHue 6anok Ha BOCHPUSITHE ITOMEPEUYHBIX CHUJI

a — BepTUKAJbHBIMM HaKJaAHBIMU XOMyTaMu: [ — ycuiauBaemass Oanka; 2 — Ha-

KJafHble XOMYTbl M3 apMaTypHO# crtanum; 3 — moaknanka; 4 — raiika; 5 — HHX-

HUE TMpOKJaJAKW U3 YIOJKOB, 0O — IMPEeABAPUTEIbHO HANPIXKEHHBIMU XOMYTaMM:

] —ycunuBaemasi 0Oanka; 2 — KpemnexXxHblid 0Ooar; 3 — moakiainka; 4 — COeIUMHU-'

TeJbHbIE TMJIAaHKU; 5 — HaKJaAKW U3 VYroJKOB; 6 — mpeaBapuTelbHO HaNPsXKeH-
Hble XOMYTHI; 7 — CTSXHON 0OonaT; & — maiiba-3axBaT
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Puc. 39. Ycuienne KOpPOTKHMX KOHCOJIEM

d — HAKJOHHBIMMA M TOPU3OHTAJbHBIMU MPEABAPUTEILHO HANPSXKEHHBIMU TAXKAMH:
/ _ycuiuBaeMass KOHCOJIb; 2 — OIIOpHbIE 3JIEeMEHThl; 3 — HaKJlaAHble yIOpbl H3:
JUCTOBOTO MeTanga; 4 — TMpPEIBApUTENbHO HaNpsSIXEHHBIW TIX; 5 — raiika; 6 — Ha-
KJagAHble YIOPbl M3 IIBEJJIEPOB; O — IMPEABApUTEJbHO HANPSIKEHHBIMU XOMYTaMMU:
] _ ycuiauBaeMasd KOHCOJIb; 2 — TOpPU3OHTAJIbHBIM OKAUMISIOIMIMK yrojaokK;, J —
NpeaBapUTEIbHO HAaIpsSXEHHbIE XOMYThI; 4 — BepxHss o00oiiMa U3 YrOJIKOB, 5 —
HUXHUK ymnop; 6 — cTsaxXHoW 0o0aT; 7 — maiba-3axBaT; & — raiika;

HbIM CTATMBAaHMEM J[ABYX CTepXHell CTSXHBIMU OonrtamMu. YrtoObl H36e-
XaTh KpPy4YeHMUd OajikKu, CTSATMBAHUE CTEepPXHEW HeoOXxoaumo HPOHBBO-
IUThb OJHOBPEMEHHO C 00eMxX CTOpPOH ycuiauBaeMoil Oainku. Ilo OKOH-:
YaHUM HaTSIXEHUS CTepxXHel TalkKyg Ha OoJitax peKOMEHAyeTcsl 3a-
BapUTh.

2.66. YcuiaeHHe KOPOTKMX KOHCOJIEM KOJOHH PEKOMEHIYETCS IIpO-
WU3BOJUTL YCTAHOBKOM JOMOJHUTEJIbHBIX IpeABApUTEIbHO HaNpsiKeHHBbIX.
HAaKJOHHBIX WJIM TOPU3OHTANBHBIX TAXEH winm XomyToB (puc. 39). TaxH:
KpendaTcsl K KOHCOJM TIOCPEACTBOM METAINYECKUX KPEIEeXHbIX JJIEMEeH--
TOB M HAMNpPSITraloTCsd 3aBUHYMBAHKWEM TacK. XOMYTH KpemdaTcd K MeTall-
JINYecKoil o00oiiMe, yCTaHaBJIMBaeMOW Ha ydyacTKe KOJIOHHbI M KOHCOJIH,,
M HampsATamTCsd B3aMMHBIM CTITMBaHUeM (cM. 1. 2.65).

2.67. YcuneHue KOpPOTKMX KOHCOJIEM, MMeEIOIIMXCS Ha KOJIOHHax H:
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0 — MeTaJUIMYeCKUMHU  MPUCIOCO0-
8) JEHUSIMU: / — 3aKpenJeHHBbIMU Ha

' KOJIOHHE; // — 3aKpeIieHHbIMU Ha
oanke; I — moaBecHass KOHCOJDb;
2 — noamopka; 3 — HecyllMid Xo-
MYT; 4 — MmeTtamiuueckas  00OIJi-
Ma;, 9 — wmaiiba-ynop;, 6 — Mnogu-
KJaakKa; 7 — OTBepCTHE, 3aleJibl-
BacMo€ II0ocjJe YCTAaHOBKU IpU-
crnocobneHusi; 5 — ra#ika; —
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-rJAaBHBIX OaJKax B MecTax Ae@OpMallMOHHBIX IIBOB, PEKOMEHIYETCS
MPOU3BOAUTL CHEUUAJTbHBIMU MPUCHOCOOJEHUAMU U3 METATJIUYECKUX BJie-
'MEHTOB, KOTOpbIE MpPEICTaBISAIOT COOOM MOMOJHUTEJbHbIE KOHCOJM, IMOMI-
BelllMBaeMble K KOJIOHHAM WM TJaBHBIM Oankam (cMm. puc. 39). Coenu-
'HEHUS OTIEJbHBIX 3JEMEHTOB IIPUCHOCOOJEHUI OCYIIECTBISIOTCS KakK Ha
0oaTax, TaKk M Ha cBapke. [Iis yCTaHOBKM TIPUCIIOCOOJECHUI B ILJIATE
MEePEKPHITUS HEOOXOAMMO IPOOMBATh OTBEPCTUSI, KOTOpbIE IIOCTIE YCTa-
..HOBKM JOJIKHBI OBITb 3ajeJaHbl IUIACTUYHBIM OETOHOM Ha MEJIKOM 3a-
MTOJIHUTEJIE. |

' 268 Ilpu HEOOXOZMMOCTM aHKEPOBKM MOMOJHUTEIbHONH apMaTypbl
B IIpoliecCe HapalllMBaHUS KOHCTPYKLMIA, YCTPOMCTBAa BBINYCKOB apMa-
Typbl IJI COEIMHEHMUSI HOBOrO OETOHA CO CTapbiM, a TakKXe s ycTa-
HOBKM JOIMOJHUTEJbHBIX 3aKJIaJgHBIX 3JIEMEHTOB K CYIICCTBYIOIIMM Xe€-
. TIE300€TOHHBIM KOHCTPYKLMSIM PEKOMEHIYETCSI 3aKpeIJIEHWE apMaTyphl
B NpOOYpEHHBIX B OETOHE CKBaXWHaX C IOMOIIbIO SMOKCHAHOTO Kjes
‘MM c10cOO00M BUOpPO3a4€KAaHKM KECTKOM LEMEHTHO-IIECYaHOW CMECHIO.
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I — MOIBECHBIMM METATJIMYECKUMHU TOANOpKAMU: [ — YCUIMBAEMBI DIEMEHT, 2 —

NoANoOpKa, 3 — HecyliuMii XoMyT, 4 — pebpo XecTKocTH;, J. — waiba-ymop; 0o —

MOJKJIANKW W3 YrOJKOB; 7 — OTBEpPCTHUE, 3aleJblBa€MO€ IIOCJ€ YCTAaHOBKM IIOMI-

TOPKH; & — raiika; 9 — cTaxHo# Oont; [0 — moAaKIanKa; 11 — MOJBECHOW  YIOp;
% — KJIWHOBUJHAsg 1aiba; I3 — npoknanka; [4 — ropu3oHTaJdbHBIM yIop

2.09. 3axkpemjieHHe IJIagKoi apMaTypbl M apMaTypbl NepUOINYECcKO-
ro npoduisl C IOMOIIBIO SIOKCUIHOIO KISl OCYLIECTBISIETCS Ha TOpU-
30HTAJIbHBIX, BEPTUKAJbHBIX IUIOCKOCTSX, a TaKXe CHHU3Y INIOCKOCTEMH,
HAaKJIOHEHHBIX moA yrjioM a0 45° K ropu3oHTy. B OetoHe nepdoparo-
POM npOH3BOAUTCS OypeHue CKBaxXWH Ha rayonHy 20 nuaMeTpoB CTEpXK-
HY, CKBaXWHBI 3aIlOJHSIIOTCS 3MOKCHAHBIM KJleeM, B KOTOPBI 3aTeM
MOTPyXalTCsI apMaTypHbIE CTEPKHMU.

3aKkperuieHue apMatypbl BHOpPO3aueKaHKOH OCYIIECTBISECTCA TOJbKO
Ha TOPU30HTAJbHBIX ITOBEPXHOCTAX. B TmpoOypeHHbIE CKBaXXMHBI yCTa-
HABJIMBAIOTCA KOPOTBHIIIM, KOTOPblE 3aueKAHHBAIOTCHA LEeMeHTHO-NeCYaHOn
CMECBIO C MOMOIIBIO CIHELMAIBHOIO YIUIOTHUTEJBHOTO yCTpoiicTBa ¢ BHO-
paTopoM. 3aTeM K KOpPOTbIIIAM IIPMBAapUBAIOTCS CTEPXHMU TpeOyemoi
IJIVUHBI WM 3aKjJagHble OeTaand. ApMaTYpHBIM CTEpXEHb, 3aKpenaseMbli
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B OeToHe BHMOpO3a4E€KaHKOM, JOKEH WMETh Ha 3aJeIbIBAEMOM  KOHILIE
IaifGy, TPUBAPUBAEMYIO K CTEPXKHIO.

2.70, T'nyOmnHa 3amenku B OeToH Kilacca He Huxe Bl25 moinxnHa
cocTaBIgaTh He MeHee 20 OTMAMETPOB CTEpXHS. YIaJeHUE CTEPXHEH OT
rpaHM GeTQHa U APYr OT Apyra HOJXKHO OBITh HE MeHee 5 AHAMeTpuB
CTEpXHS.

2.71. Bce paboThl MmO 3akKpeIJIeHWI0 apMaTypbl B O€TOHE C Mo-
MOILbIO B3MOKCHAHOTO KJiesd WJIM BUOpo3ayeKaHKM CJAEAYET BBINMOJHSITH
B COOTBeTCTBMM C «PekoMeHmaumsMu TO 3aKperjeHduI0 apMaTyphl B
O0eTOHHBIX KOHCTpykKuuax» (M.: Crpoitmzgar, 1984).

Oco0enHocTH ycuaenus ¢gepM NOKpbITHI

2.72. Ilpn ycuneHuu @epM TOKPBITUM BO3MOXHBI CJEAYyIOIIME Ba-
pUAHTHI. ycuJeHue ¢epM B 1LEJOM, CKBO3HOE€ YCUJEHUE OJHOro U3
NI0SICOB, YCHUJIEHUE OTHEJIbHBIX JJIEMEHTOB W Y3JIOB.

2.73. Vcunenue ¢epM B LEJIOM PEKOMEHIYETCH BBLIMOJHATL C  IIO-
MOIIbI0 MNpPEABAPUTENbHO HAMPSKEHHBIX LIAPHHPHO-CTEDXKHEBBIX Ilenei.

B wmexax, o0OpyZOBaHHBIX MOCTOBBIMM KpaHaMM, LIAPHUPHO-CTEPXK-
HEBbIE LIeTM CJedyeT paclojiaraTb B Tpeaesax BbICOTH (epMm (puc. 40).
[Ipy >TOM 3akpeIieHHWe KOHLIOB I€MH BBHIMOJHSIETCS Ha NPOMEXYTOU-
HBIX y3JaX BEpXHEro Iosica C TOMOIIbI0 AaHKEPHBIX YCTPOMCTB, MNpH-
BapeHHBIX K MeTaJUIM4ecKoil o0oliMe y31a IO aHajJorum ¢ puc. 42.

274. Ilpn OoapmioM mnpoJsieTe GepM IMAPHUPHO-CTEPXKHEBbIE ILENK
MOTYT pacnoJjlaraTbCsi B JABYX YPOBHSX C TPUCOCAWHEHUWEM IIOJBECOK
MMOOYEPEAHO K HMXHEM M BepxHed BeTBAM wnenu (cm. puc. 40).

2.75. Ilpm OTCYTCTBUM MOCTOBBIX KpaHOB IelIM MOTYT pacmoJja-
raTbCsd HUXE (epMbl C aHKEPOBKOW B OMOPHBIX y3aax (cMm. puc. 40).
KOHCTPYKTMBHOE pEIIEHUE, TEXHOJIOTHMs YCTAHOBKM W BKJIIOYEHHMA LENN
B pabOTy NPUHLMUIIMAJIBLHO HE OTJIMYAIOTCI OT pelleHUil, peKoMeHAaye-
MBIX B 1. 2.37—2.39.

2.76. CKBO3HO€ VyCWIEHHE CXaTBIX I0SICOB (hepM PEKOMEHIYETCS Bhi-
MOJHATh MeTaJJUYecCKUMHU oO0oiiMaMKu U3 MNPOPUJIBHOTO U JIMCTOBOTIO
MeTaJula. YTopbl A 000MM cienyeT ycTpauBaTh B COOTBETCTBUM C
KOHUrypauuei y3J10B B MecTe HUX YCTaHOBKHM. KOHCTpYKTHBHBIE pellie-
HUS O000M CXAaTbIX IIOSCOB aHAJOTMYHBI YKa3aHHBIM B 1. 2.86.

2.77. CKBO3HO€ YyCHJIEEHE pPACTAHYTHIX IIOSICOB (epM PEKOMEHIYET-
CS BBIMOJHATH YCTAHOBKOW TIIpeJBAapMTENbHO HaNpPSXEHHBIX 3aTsSIXeK.
AHKEpOBKa CTepKHEW CKBO3HBIX 3aTSKEK JOJKHA  BBIIMOJHATBCS  HO
OMOPHBIX y3Jax B Topuax ¢GepM; B TNPOMEXYTOUHBIX Vy3JaX MOJOXe-
HUE CTEepXKHeHl 3aTskeK Iocje NpeIBapUTEJIbHOTO0 HaNpSIKEeHUS MTOJXKHO
ObITb 3a(PUKCUPOBAHO C IIOMOINBIO CHELHUaJbHBIX XOMYTOB-(PUKCATOPOB
Ha cBapke (puc. 41). |

2.78. Ilpun 3HauMTENIbPHOM TOBPEXICHUU TI0SICOB (epM CKBO3HOE HX
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YCUJIEHME HeoO0XOAMMO BBINMOJIHATh ITOCJAE YCTAHOBKM BpPEMEHHBIX ITOJ-
IOPOK.

2.79. AHKepHBIe VCTpOiiCTBa M 3aTAXeK JOJXKHBl OBbITh [OCTa-
. TOYHO XECTKMMMU M TEXHOJOTUYHBIMKW B WH3TOTOBJAEHMM. OINOpHBIE YacTH
AHKEPHBIX YCTPOMCTB DPEKOMEHAYETCA MpPUHUMATh ToiawuHoi 10 .. .24 Mm
[Ipy OogbIMX YyCUIMSX B 3aTSIXKaX XECTKOCTb OIIOPHBIX YacTel clie-
IyeT obecIieymBaTh NOCTAaHOBKOM pebdep.

AHKepHBIE YCTpOMCTBA PEKOMEHAYETCS CTaBUTh Ha BbIpaBHUBAIOLIMMI
CJIOM 1IeMEHTHOTO pacTBopa KJlacca 25. Ilpy 1NI0THOM  COIpPSXEHUU
OITOPHOM YacTH C OETOHHOM IMOBEPXHOCTHIO IIO BCEW ILJIOIAAM JOMYC-
KaeTCs YCTaHOBKa aHKEpOB 0€3 pacTBOpa «HACYXO».

[Ipu ycraHOBKe aHKEPHBIX YCTPOMCTB HA pACTBOpP HAIpsSXEHUE 3a-
TSAXEK CcJeadyeT NpPOU3BOAUTH Iocie ‘Habopa pacTBOPOM MPOYHOCTU HE
meHee 709%.

AnKkepHBIe YCTPOICTBA Ha MPOMEXKYTOUHBIX y3j1aX II0ACOB  (hepMBbI
pekoMeHayeTcsl (UKCUpPOBATh OOXMMHBIMM OOJTaMM OUAMETPOM HE Me-
gee 10 MM. Ycwine B 00XMMHOM 00jTe DOJXHO ObITh He MeHee 10 kH
(100 xrc). |

2.80. Ilpu TOPU3OHTAJBHBIX 3aTAXKAX CIEIYeT TMPeayCMaTpUBATh
MEPONPUITHUS, HE JOoIycKawumue ux mporuda. Iasg BbiOOpa HavaJbHOM
CTa0MHBI 3aTsIKeK peKOMEHIYeTCsl AaBaThb IIpeJBapUTEJbHOE HaIpsxKe-
Hue go 20 MIla.

Bribop HavanbHBIX AedopMalMii aHKepoB (oOMsgTHE OeTOHA) clle-
OyeT TIpOU3BOAUTL MOATSITMBaHMEeM 3aTsikek Ha 0,5 MM uyepes 2...3
IOHS TIOCJIe WX YCTaHOBKHM. |

281. Tlpu ycuIeHMM OIHOTO »3JIEMEHTAa 3aTSIKKOM, COCTOSIIEd W3
HECKOJbKMX BETBEH, HaTSIXEHHE HX CJAEAYET BBINOJHATbH OJHOBPEMEHHO.

2.82. Ilpn ycuaeHUM pPACTAHYTBIX DJIIEMEHTOB pelleTKH (epM TaKxXe
PEKOMEHAYETCA MPUMEHSITh TIpeABApUTEIbHO HAIMPSIXEHHbIE 3aTIXKHU
(cMm. puc. 42). KpemieHue 3aTsKeK B y3J1aX MOXET OBITh OCYIIECTBIIEHO
NpUBapKoil K (acoHKaM, 3aKpeIUIEHHBIM OoiaTamMu ¥ xomyTamu (y3enJl)
WM TIPUBAPKOW K YTrojkaM, MPUTIHYTHIM aHKEPHBIMU OOJTaMM K ITOSICY
depmbl  (y3en b).

2.83. Ilpy HanpsgXeHUUM 3aTdXeK raikaMu KOHIIBI 3aTSIXEK C pe3b-
0oii clielyeT BBIMOJHITH W3 KOPOTHIIEH JMAMETPOM, IIPEBBIIIAIOIINM
anameTp 3aTsaxekK Ha 4 MM. CoenuMHeHME KOPOTHIIIEH C 3aTSIXKOW He-
00XOIMMO BBIIOJHATH C TIOMOIIBIO CBapKM IIpU COOJIOJEHUM YCIOBUS
PaBHONPOYHOCTH CThIKA OCHOBHOMY METa/ly CEYEHUSI 3aTIXKKMU.

2.84. BpicoTa HaTSIXHBIX Traek JIoJXHa OBITb He MeHee 1,59 agua-
MeTpa pe3bObl. Mexny raiikamMm M YHOpPHOW 4YacTbl0 aHKepa HeoOXonau-

MO pacrojaratb maposl. T'allkm ¥ 1Wanibbl cjlaeayeT M3TOTaBAMBATL U3
TBEPABIX CTaJleH.

2.85. YcuneHue ILEHTPAJIbHO- ¥ BHELEHTPEHHO CXATHIX OTIENbHBIX
3JEMEHTOB GepM, YCUIHUSI B KOTOPBIX K MOMEHTY VYCHJIEHUS MEHbIIe
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Puc. 40. Ycuiaenme xejie300eTOHHBIX (hepM LIAPDHUPHO-CTEPIKHEBHIMH IeNAMH

a — C pPacIIOJIOKEHUMEM BeTBeil B IIpedeaax BbICOTBI (epM: / — OAHOSIPYCHON lie-

nbto; II — OBYXbSAPYCHOW 1I€NblO; [ — IMApHUPHO-CTEPXKHEBAd Lelb;, 2 — HaTIX-

Hble TIOABECKU; 3 — HUXHHUU mosac depmbl: 4 — cTsxHagd MydTa; S5 — oNnopHasy

noakigagka; 6 — pacnoJIoOXEHHBIMU HHUXe mnosica @depmbl: I — ycunuBaemass dep-

Ma; 2 — IapHUPHO-CTEPXHEBasg 1Lelb;, J — aHKEpHOE YCTPOMCTBO; 4 — CTOHKA;
5 — TIXU; 6 — IOABECKM; 7 — ONOpHAasd MNOIKJIaaKa; & — YroJiKu II0JBECKU

YCUJIMM, COOTBETCTBYIOIIMX MCYEPIAHUIO HECyIlel CIoCcOOHOCTU, MHOMY-
CKaeTCsl OCYUIECTBJISITH MeETAUIMYECKUMU oboiiMamu  (puc. 43).

2.86. O00iIMBI yCTaHABJIMBAIOTCI II0 BCell IJMHE YCUIMBAeMOTO 3Je-
MeHTa. BxiioyeHue B paboTy 000iM oOecrmeuyMBaeTcd 3a CYET pacrnopa,

BO3HUKAIOUIEr0 B BETBIX Mpu AcehopMalluyd YCUJIMBAEMOIO 3JIEMEHTa OT
Harpy3ku, IMpUKJIaAblBaeMOil IOCIE YCUJIEHUS.

BetBu 000fiMBI JOJKHBI yHnupaTbCcs B y3JIbl (QepMbl 4Yepe3 cIie-
IAAJIbHBIC YIOPHBIC B3JIEMEHTbl M3 OTPE3KOB MNPOGUIBbHOM CTaau, yCTa-

HOBJIEHHbIE Ha OETOHHYIO IOBEPXHOCTh Ha BBIpaBHMBAWOLIMH CJIOH pac-
TBOpa Kjacca 25 uiam 0e3 Hero.

2.87. [dnsg ycujleHMsS UEHTpPaJbHO- U BHEUEHTPEHHO CXAaThIX OT-
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Puc. 41. Ycunenue nosico gpepm

/ — ycunuBaeMas ¢epma; 2 — IUIMTBI MNOKPbITUSI; 3 — MeTajuiMyeckass o00iiMa;

4 — mpeaBapUTEIbHO HANpPSIXKEHHBIE 3aTSIXKHW; S5 — aHKEpPHOE YCTPOMCTBO Ha OMNOP-

HOM Yy3Jie; 6 — peOpo XKecTKOCTH; 7 — XOMyT masd ¢UKcaluu 3aTsdkek; & —
dbukcatop

JOEJIbHBIX 3JIEMEHTOB (epM B ciydae, €CJId Hecyllas CHOCOOHOCTh ATHUX
3JIEMEHTOB McuepllaHa, a TakKXe eclu He0OXO0AUMO HuX pa3TrpyxXeHue,
PEKOMEHAYETCS TNPUMEHEHWE IpeABapUTEJIbHO HAMPAXKCH.!bIX PacHOpOK.
Pacmopku Moryr OBITb OAHOCTOPOHHMUMU W JBYXCTOPOHHUMHU (CM.

puc. 43).
KoHcTpyk1iug u cnocod BKJIIOUYEHHUS B pabOTy ABYXCTOPOHHMX pac-
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Puc. 42. YcuneHue pacTSIHYTBIX 3JIE€MEHTOB pelIeTKU (epm

/ — CXaTbhlii Mmosic; 2 — MOpeaBapuUTeIbHO HAaIpsSXEHHbIe 3aTSIXKHU, 3 — 23JEMEHTHI
AHKEPHBIX YCTPOMCTB

MOPOK aHAJIOTUYHBI NPUBEACHHBIM B Im. 2.59—2.62, HO ymopHOe yCTpoOii-
CTBO pacIopoK (epM HMeeT OTJIMYMSA OT YIMNOPHOIO YCTPOWCTBAa KOJOHH
(cMm. puc. 36, 37).

OIHOCTOPOHHME pAaCMOPKM YIUPAWTCA B CHELHUaJbHBIE YIOPHEIE
KOpPOOKM M3 JMCTOBOIO MeETajla, YCTAaHOBJIEHHBIE B y3j1ax QepMbl U
COCIMHEHHBIE C HEW CTIXHBIMU OOJTaMHU.

283. JInga ycuieHHMd TIPOMEXYTOYHBIX U OINOPHBIX Y3710B (GepM pe-
KOMEHIYIOTCS MeTa/UIMYEeCKME TMpeJBapUTEJIbHO HAMpPSIXEHHbIE 3aTSIXKHU
(xomyThl) (puc. 44). B oTmeabHBIX cJydasgx AOINYCKAeTcsd  YCHJICHHE
METAJUIMYECKUMU U XKeJe300€eTOHHBIMU o0oWMamu. KoOHCTpyKuUuMS 3aTd-
K€K COCTOMT W3 YrOJKOB, BBEpXy M BHM3Y MOIIAPHO CKPEIUIEHHBIX IIJIaH-
KaM, U BEPTUKAJIBHBIX CTEpXHEN-3aTAXeK. BBEpXy CTEpXHU mpuBapu-
BaloTcd K yrogkam. IlpeaBapuTenbHOe HamnpsIKeHUE [TOCTUTaeTcs 3a-

6. 3ak. 636 — 81 —
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Puc. 43. YcuneHue cxKaTbIX 3Je-
MEHTOB ¢epM

a — obolMOl ¢ TIepenadyer ycu-

JIMA Ha Yy3JIbl KOHCTPYKUUU;, 6 —

MpeaBapUTEIbHO HaNpSXECHHOM
pacIopKou; 6 — OJHOCTOPOHHEM
pacmopkoii ¢ IpeaBapUTEIbHBIM
HanpsxeHueM;,; I — BeTBb 000ii-

MBbI; 2 — COEIMHUTENIbHAsg TIJaH-
Ka; 3 — TepMOHaMpsXeHHas TJIaH-
Ka; 4 — yHOOpPHBIA DJIEMEHT;, 5§ —
BETBb  pacCIOpKMU; 6 — ynopHas
KopobOKa; 7 — cTsXKa

KpyudBaHHeM raek CHU3Y. B cllydyae mnpuBapKu CTepXHEil BBEpXy M
BHU3Y IIpeJBapUTEJIbHOE HAIPSKEHUE MOXHO OCYIIECTBUTh B3aMMHBIM

CTATMBaHUEM (CM. II. 2.65).
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Puc. 44. VYcuileHHe CpeIHMX H ONMOPHBIX Y3J0B ¢hepm
I — yCUJIUBAEMBbIA 3JIEMEHT, 2 —rupokJanKu u3 YIOJIKOB: 3 —

YyIIOpHBbIE  YIOJIKU; 4 — npeaBapuUTeJIbHO  HaNpsSXEHHBbIE  3aTIXKMU;
5 — coeAHMHHUTENbHbIe TIJIaHKU

Oco0eHHOCTH YCUJIEeHHMA IJIUT NePeKPbITHIi U MOKPbITUM

2.89. YcuieHre MOHOJIUTHBIX PEOPUCTBHIX ITUIMT NEPEKPbITHE wMOXKer
OCYLLECTBISATHCI: YCTPOMCTBOM MOHOJUTHOM  XeJIe300eTOHHON  IJHTH
CBEpXy CVIIECTBYIOIIEH; TMoOABEeIeHMEM  MOHOJMTHBIX  XeJe300€TOHHBIX
pebep CHU3Y CYIUECTBYIOUIEW I[UIUTHI; TOABEACHUEM METALIMYECKUX pe-
Oep, omMpaloUIMXCd Ha ycTpauMBaeMYyl0 OJHOBPEMEHHO XeJle300€TOHHYIO
pyOalky OaJoK NepeKpbITUS; IOABECKOM MeTalJIM4eCKUX pedep CHHAY
IUIUTHL (puc. 45).

[TonBeneHHbIE MOHOJUTHBIE XKeJe300eToHHble pedpa MOJXHBI OnNH-
paTbCsd Ha CYyLIeCTBYIOIIHe OajJKM MNEePEeKPBITUS, IS YEro B MOCJEIHWE
JeJlaloTcsl TMa3bl Ha YpPOBHE HU3a JOIOJHUTEILHBIX pedep.

290. [dna ycuyJeHHsS MHOTONYCTOTHBIX IUIMT C KPYIVIBIMU U OB3J%-
HbiMU OTBEPCTUSIMU MOTYT OBITb MCIIOJb30BAHBI MYCTOTHI.
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Puc. 45. YcujieHne MOHOJMTHBIX PeOPHCTBHIX ILUIMT NMePEKPBITHI

@ — MOHOJIUTHOW XE€JIe300€TOHHOW  TJIUTOW; 6 — MOABEACHUEM XKeJ1e300eTOHHBIX
pebdep; 6 — TMoABeAeHMEM MeETaJUIMYeCKMX pedep M XKeJie300eTOHHOI pyOaIlKoii;
e — TIOABECKON MeTaJuIMuecKux pebep; / — pasrpyxaeMmass mauTa;, 2 — JOMOJHMU-
TeJbHas apMHpoOBaHHAas TNauTa; 3 — NOMOJHUTEJIbHOE  Xejde300eToHHOoe  pedpo;
4— NOTOJIHUTEIIbHOE MeTallndeckoe pebpo; & — pyOalika YCHJAeHHsT OalKu

Ecau TpeOyeTcsl ycuiaeHMe Ha HPHOGHOPHBIX YacTIX ILIUT, TO B 3TUX
30Hax ua !f4 mposera MPOOMBAIOTCSA CBEPXY OTBEPCTUS IO MYyCTOT, yCTa-
HaBJIMBAIOTCS TOMOJHUTENbHBIE apMaTypHBIE KapKachl, IIOCJIe Yero Imyc-
TOTBl OCTOHMPYIOTCA TJACTUUYHBIM OETOHOM Ha MEJIKOM 3alloJHUTeNe 0e3
YCTPOMCTBA JOIOJHUTENbHOM TIJIMTHI CBEpXy WMIM C €€ YCTPOHCTBOM
(puc. 46). Pacuer ycuUJIEeHHON KOHCTPYKIIMM CJEIyeT BBIMOJHATH C Yyue-
TOM IUIOIIAAM apMaTypbl YCUJIECHUS M apMaTyphl IUIATHI.
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Puc. 46. Ycuienume CcOOPHBIX ILUIMT C NYCTOTAMH

@ — OMOPHBIX YYAaCTKOB IUIMT OETOHMPOBAHMEM IIYCTOT, BCKPBIBAEMBIX CBEPXY, C

YCTAaHOBKOM apMaTypHOro Kapkaca; 0 — To Xxe, ¢ OCTOHMPOBAHUEM IIO BEPXYy MH0-

MOJHUTEIBHOM TUIATBI C TPOTHUBOYCAAOYHOM CETKOW; 6 — OCTOHMPOBAHMEM IIyCTOT

BCEW IIJIMTBI, BCKPBIBAEMBIX CBEPXY, C YCTAHOBKOW apMaTypHOTro Kapkaca, ¢ — Ipu

HEJOCTaTOYHOM IUIOIIAAM ONMpaHUs IUIMT Ha CPeaHMX oOmopax; d — IpU HeaocTa-

TOYHOM MJaoWAaAM ONMpaHUs IUIUT Ha KpaWHUX omopax; [ — ycuiauBaemas ILUIUTA;
2 — omnopa; 3 — apMatypa ycujeHus; 4 — OETOH yCHUJIEHUS
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Puc. 47. YcuiaeHue cOOpHBIX PeOPHCTHIX ILIUT

a — BBIHOCHBIMM omnopamu: / — ¢epma; 2 — ycuiauBaemas IuiMTa; 3 — MeTaanauye-
ckue 0Oanku; 4 — MeTaUIM4YeCKMEe KOHCOJIM;, S5 — YIophbl; S5 — KIMHOBMIHBIE IOJI-
KJaAKu; 6 — MOABEACHHBIMU 3JIEMEHTaMMU: / — YMEHbIIEHUEM IIpoJjieTa BbIHOCHBIMU
OIMoOpaMM Ha JABYXKOHCOJIBHBIX NOANPYIKHBIX Oajoukax; // — moaBeIeHHEM CTajlb-
HBIX OaJloK, TOAKJMHEHHBIX K MOIIEpEYHBIM pedpaM (IIpaBoe HUXHEE H300paxe-
HHe — ceyeHHe 2—2); [III — mmnpeHreneM; 1 — ycuiauBaeMas IMJuTa; 2 — oIopa;
3 — noanpyxHasg O6ajaoyka; 4 — crajJibHasi ©0anaka; S5 — omopHble M TOJKJIagHbIE
neTanu; S5 — WINpeHreab; 7 — MOAKJIaAKa U3 IIBejjiepa; S5 — KJIMHOBUIHbIE Npo-
KJaJKW; 6 — MpU HEAOCTAaTOYHOM IUIOIIAaAM OIUpaHus: / — Ha CpPeJHUX OIMopax;
Il — ya xpaliHux omnopax; [ — omopa; 2 — ycuwiuMBaeMas IUIMTa; 3 — MeTaJluinye-
cKMe 0Oalku ycuiaeHus, 4 — momepeyHass TpaBepca;, 5 — YroJIKM aHkepa;, 6 — 001-
Thl aHKepa
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B cinyuae, xorga TpeOyeTcss OJHOBPEMEHHOE YCUJIEHME Ha IOIeped-
HYIO CUJIy U HM3rHOalmolMii MOMEHT, OTBEepCTHS NpoOMBAIOTCI U OETOHU-
pyIOTCA 110 BCeHl UIMHE YCWIMBAEMBIX IUIUT (cM. puc. 46).

2.91. Ilpu HemocTaTOYHON MJIOLIAAM OMUPAHUS MYCTOTHBIX IJIMT Ha
IPOMEXYTOUHBIX OIlOpax IpoOMBAIOTCA A0 MYCTOT OTBEPCTUS B IIPU-
ONOPHBIX 30HAX, B IYCTOTHl IUIMT CMEXHBIX MPOJIETOB 3aBOLATCA OOIIME
apMaTypHble KapKachl, OOBECAMHSIONUIME IUIUTHI, MOCJIE YEero MpPOM3BOLUT-
csa oOmee J19 CMEXHBIX IUIMT OeToHMpoBaHMEe NycTOT (cM. puc. 46).
YcuneHue B 3TOM ciy4yae JOCTMraeTcsl TakXe 3a CyYeT Cco3JaHusl He-
pa3pe3HbIX ILIUT. |

2.92. Ilpyu HemoCTAaTOYHONM IJIOWIAAM OINMpPaHUs MYCTOTHBIX IJIUT Ha
KpallHUE OIlOpbl PEKOMEHJIYeTCsl YyCTaHaBiAMBaThb Ha HUX apMaTypHBbIe
KapKachl TakK, YTOObl OHM BBIXOAMJM 3a TOPLbI IUIUT (pa3Mephbl BBINYC-
KOB M KapKacoB 3aBUCAT OT WWIMpWHBL omopkbl). Ilociae ycranoBku g0
MOJHUTENbHBIX KAPKACOB B TIOMEPEYHOM HAMPAaBICHUM  (HapaielbHO
TOpLAM IJIMT) O€TOHMpYeTcd Oajka, KOTopasd CIyXUT aHKEpOM IJI BhI-
MyCcKOB KapKacoB mmiuT (cM. puc. 46). Bce paGoTel Mo ycTaHOBKE Kap-
KacoB B IIYCTOTHI IUIMT CJeAyeT NpOou3BOAUTH corjacHo m. 3.90.

2.93. YcuneHue cOOPHBIX pEOPUCTBHIX IUIMT MOXHO IPOM3BOAUTH HeE-
CKOJIbKUMH CIOCOOAMHU: BBHIHOCHBIMU METALTMYECKUMHU OTIOPAMU; MO-
BEJEHHBIMU METAJNIMYECKUMU OajlKaMHu, TOJKJIMHEHHBIMU K pebpaMm, a
‘TaKXe LInpeHreasMu (puc. 47).

[Ipy npousBoacTBe paboT MO BKIKWYEHUIO BBIHOCHBIX OMNOP B pa-
ooty (cM. puc. 47) nnag HeIONYLWIEHWST OTpbIBA WJIM TNOAbeMa  ILJIUT
BeJIMYMHA YCUJIMIA He JOJXKHAa IIpeBbIIIaTh COOCTBEHHOTO Beca KOHCT-
PYKIIMI M MPOYHOCTU MX KpEIJEeHUS K OmopaMm. T

2.94. Ilpu HemocTaTOYHOW IUJIOLIAAM ONHPAHUS PEOPUCTHIX COOPHBIX

IJIAT PECKOMCHAYCTCA yCTPOfICTBO JOITOJIHUTCJIbHBIX MCTAJINIMYCCKHUX
OITOPHbLIX 3JIEMCHTOB.

Ha npoMeXyTOYyHBIX OIlOpax JOMOJHUTEJbHBIE OIOPHBIE 3JEMEHThI
BBICTYIIAIOT B 00€ CTOPOHBI OT OMNOPHI M SBISIOTCS OOMMM IS ILIUT
CMEXHBIX mpojeTroB (cM. puc. 47). Ha kpaiiHuMX omopax HOMNOJHUTEb-
HbI€ OIOPHBIE 3JIEMEHTHI BBICTYIIAIOT B OJHY CTOPOHY, MMEIOT OOJbIINKA
BBUIET M IIPUTITMBAIOTCA K IuuMTe Oontamu (cMm. puc. 47). IlpomosbHbie

pebpa CMEXHBIX IIIUT ONMUPAIOTCS Ha OOyl TpaBepCcy JOMOJHUTEIb-
HBIX OMOPHBIX DJIEMEHTOB.

2.95. VYcunenue pebep COOpPHBIX TJIUT MOKPHITUM peKOMEHAYETCS
OCYLIECTBJISITb OMHUM M3 CJAEAYIOLIMX CIIOCOOOB.

YcuneHne Ha BO3AEUCTBUME W3rMOAIOIIMX MOMEHTOB OCYILIECTBIISICT-
cg OeTOHMpOBaHMEM IIBOB MEXJy IUIMTAMM C YCTAaHOBKOW B HUX apMa-
IYPHRIX KapKacoB, T. €. CO3JaHUEM JOIOJHUTEJbHOM 6ajIouku C OIHO-
BpEeMEHHBIM HapallliBaHMEM CBepxXy MWJIM 0e3 Hero, a TakKxXe OJHOCTO-
POHHMM HapallMBaHMEM CHHU3Y C YCTAaHOBKOW JOIOJHUTEJIbHONW apma-
Typbl, IIPUWBApMBAEMOM K CYLIECTBYIOLIE 4Yepe3 KOpoThlid (puc. 43).



Puc. 48. YcuneHue pebGep COOpPHBIX ILIUT

a — OETOHMpOBAaHMEM IIIBA MeXAy IUIMTaMu; 6 — OJHOCTOPOHHMM HapallllBaHUEM;

8 — YCTAaHOBKOM XOMYTOB Ha OIIOPHBIX Yy4yacTKax; I — ycujiuBaemas IIuTa; 2 —-

yCUJI€HUE B 1IBE; J — XOMYTHI; 4 — MpPOKJAAKM M3 YrojJKoB; 5 — apMarypa peOpa»
IUIUTBI, 6 — NOIOJHMUTEIbHAS apMmaTrypa; 7 — KOPOTHIIIHU

Ycunenue Ha JeiicTBME Iepepe3blBalOLIMX CUJI Ha INPHOMOPHBIX yya-
CTKaX BBINOJHSIETCSd BEPTUKAJbHBIMM HaKJagHBIMM XOoMyTaMu. KOHCT-
PYKLIMSI XOMYTOB aHaJOTMYHA XOMYTaM [JIsl OaJloK, HO OZHMM XOMYTOM:
OXBAaThIBAIOTCS OJHOBPEMEHHO JBa pebpa CMEXHBIX IUIMT (cM. puc. 48).

2.96. [nga ycujaeHus IUIMT, ONEPThIX IO KOHTYpy, Hapsay c Habe-
TOHKAMU MOXHO PEKOMEHIOBAaTb IPOCTPAHCTBEHHBI MpeABAPUTEJILHO -
HaNpsKeHHBIA METa/UIMYEeCKUIA IIMpPeHTeNb, MOABOIMMBINA MO YCHUIMBae-
My TUIMTY cHM3Y (puc. 49). KOHCTpyKLMS IIPOCTPAHCTBEHHOIO IIIPEH-
rejii COCTOMT M3 ABYX B3aMMHO IIepeCeKalolIMXCs IJOCKMX LUIpeHreseii,.
pacrojaraeMblX 10 AMaroHajsiM IUIMTHL. IlepecedyeHne NOSICOB HOJIKHG+
ObITb Ha OOHOM YypoBHe. Bce coeaMHeHMSI TPOCTPAHCTBEHHOIrO LINPEH-
rejis peKOMEHZyeTcsl BBINOJHATh Ha cBapke. [Ipy MOHTaxe mpoOCTpaH-
CTBEHHBIM IIIpEHTeJb IMOABOAAT CHHU3Y II04 YCHJIMBAeMyl IUIMUTY H>
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“Puc. 49. Ycuienue COOPHOH IUIMTBI, ONEPTOH MO KOHTYPY, HPOCTPAHCTBEHHBIM
HINMpeHrejieM

. — ycunuBaeMas IJIKWTa; 2 — 3JEMEHT HEeCYyIIero KOHTypa; & — MPOCTPaHCTBEHHBIM

“UNpeHreib; 4 — BEpPXHMM TI0SC; 5 — HUXHMHA TO0AC, 6 — NMPOMEXYTOUHBIE CTOWKWM;

7 — LleHTpaJbHad CTolKa; & — OOJTBHI IJIsI TOABECKM UIMpeHreasi; 9 — mnepenaroy-
Hbl€ TpaBepChl

AIOJBEIIMBAIOT B yIJax K HeCYUIMM »3JeMEHTaM KOHTypa C IIOMOIIbIO
‘yeTbipeXx OOJTOB W YETHIPEX IEpPeNaTOYHbIX TpaBepc. BepxHue mosdca
IIMpEeHTeas NOJXHBI ObITh IUIOTHO MNPUTAHYTHI K HUXHEH IOBEPXHOCTHU
YCWIMBAaeMOW IIJIUTH. BkJioueHHe B COBMECTHYIO pPabOTy IIPOM3BOAUTCS
npelBapUTeJbHBIM HAaINpsSKEHUMEM HMXHMX IO0SICOB MEXaHMYECKUM UJIU
"TepMOMeEXaHMYeCKMM cnocobamu. Bce paboThl Mo MOHTaxy M IpeaBa-

;PHTENIbHOMY HANpPSKCHUIO MOXHO IIPOU3BOIMTH 0€3 pa3rpyxkXeHus ycu-
.JJUBAeMOH IIJIUTHI.
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Puc. 50. Ycujaenue kanuream 0e30a- !7 .
JIOYHOTO IiepeKpbITHA npeaBap#ielib-

HO HANPSKEHHbIM UINpPEHreacM

I — KOJIOHHA; 2 — KAaIlUTEeJb, 3 — i/
o

maura 0e30aJIOYHOT0  NEPEKPBITUSA;
4 — xene3zp6eTOHHass omopHas o00o0- 3

Ma; S5 — HUXHIS o0O0BsI3Ka LilIpeHre- \\ /7
usi; 6 — MOOKOCBHI, 7 — BepxHAd O00- \ //'
BSI3Ka LINpEeHTess . < /,
\Y
\ / 6
\ /
\y 4
N\ /
\ /
|
5
4 | |

297. Ing ycuieHUS KamnuTenei 0e30aJJOYHBIX MEPEKPBITUM BMECTO
YCTPONCTBA XeIe300eTOHHBIX pybaliek MOXHO pPEKOMEHIOBATh MeETal-
JIMYECKUIA TIPEABAPUTEIBHO HANPSIXKECHHBIM IPOCTPAHCTBEHHBINM IUIPEHIEIb
(puc. 50), KOTOpHINA COCTOMT M3 HMXHEW YroJKOBOW OOBSI3KM, OINUpPAIO-
1eiicsd Ha OMNOPHYIO XeJe300€TOHHYI0 000MMY, BepXHEl YrojKoBOil 00-
BSI3KM, OXBaThIBalOLIECll YCHJIMBAEMYIO KAIUTEIb IO IEPUMETPY; YETHIPEX
[IOJKOCOB, COCAMHSIOIMX OOBI3KM Mexay co0oil. PaboThl peKoMeH-
nyeTcsl TPOM3BOAUTL B CJEAyIOLIEll MOCIeL0BaTeNbHOCTH: 3a6ETOHUPO-
BaTh OINOPHYIO O00OWMY Ha KOJOHHE, YCTaHOBHUTb HUXKHIOIO OOBS3KY W
NpUBApUTh K HEW TMOJKOCHI, YCTAHOBUTb BEPXHIO OOBSI3KY, HAarpeTh
BEPXHIOI0 OOBSI3KY MU B HarpeToM COCTOSSHMM NPUBAPUTHb K HEH MOAKOCHI.
[Ipy OCTBIBAHMM DJIEMEHTBHI BEPXHEW OOBI3KM YKOPAUYMBAKOTCId U CO3IAIOT
npeaBapuTebHOE oOXaTue B Ioakocax. Ilmomanb cedyeHUs YroJKOBBIX
O00BSI30K M IIOJKOCOB, pa3Mepbl OMOPHBIX 000KM, TeMIepaTypy Harpena
BEpXHE OOBSA3KM CJEAYET ONIPEIeNsATb MCXOAsS M3 BEJIMYMHBI Harpys3KHu,
KOTOPYIO JTOJXHO BOCIPUHATH yCUJEeHHUE. PacyeTHble yCUAMS B 3JEMEH-
TaX IPOCTPAHCTBEHHOIO IIIPEHTENs CJIeayeT OIpencadTb KakK B IIpoO-
CTPAHCTBEHHOM CTaTMYECKM OIpeneauMonn ¢depMe — Ha [ACWCTBUE 3alaH-
HCH BEJMYMHBI HATPY3KHU. '

Oco0eHHOCTH YCHJIEHHS MOJIKPAHOBBIX 0aJ10K

2.98. YcuneHue TaBpPOBBIX MOJKPAHOBBIX 0ajJOK BBINOJHSETCS B 3a-
BUCHUMOCTM OT HArpy30K M COCTOSHMS O0aJoK METaJUIMYECKUMMU DJIEMEH-
TaMM, 3aMEHOM 4YacTH CEYEHMS HapallMBaHMEM HOBOTO OETOHA, a TaKXe
KeJe300€TOHOM COBMECTHO C METAJJIMYECKUMU BJIEMEHTaAMU.

2.99. [ng noBBIIIEHUSA HeCylleld CIOCOOHOCTM M XECTKOCTH HOL-
KPaHOBBIX 0aJloOK MOXET MCIOJb30BaTbCId PpAa3ACIbHOE WM COBMECTHOE
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Puc. 51. YcuneHue moakpaHoBbIX 0aJiOK

a — 000iMOI M3 1IBEJIEpOB M BBIHOCHBIMU oOIlOpaMM; 6 — 000WMOI U3 YroJKoOB

U 1IIpeHreaemMm; . — omnopa; 2 — ycuiauBaeMas Oanka; 3 — ABYXKOHCOAbHAS TMOM-

npyxHasi 0Oajika; 4 — CTOJMK BBIHOCHOH OIIOPHI; 5 — IIBedJepbl OOOWMBI; 6 —
WOpeHreyb; 7 — YTOJKU OOOWMBI; & — KOPOTBILIHU

YCUJICHUE METaJINYeCKO 000iMOI M  BBHIHOCHBIMM METAJJIUYECKUMU
OIOpaMM, a TakKXe KOMOMHMPOBAHHOE YCUJIEHME METaUIMUYeCKON 000¥-
Mol m wmmpeHreaeM (puc. 51). Ob6ecrieyeHue >(EOEKTUBHOCTU YCHUJIEHHUS
MpU YCTPOMCTBE BBIHOCHBIX OIIOP M INNPEHTeJNed CcaeayeT IPOU3BOAUTD
cormacHo mm. 3.42, 348 Hactosgmmux PexoMeHpmauuii. |

2.100. ITpy He3HAUYUTEIBbHBIX MOBPEXACHUSIX CBECOB IOJKHU IOIKpa-
HOBBIX 0ajJlOK HX YCHJIEHHME PEKOMEHIYETCS TPOM3BOAUTH  YCTaHOBKOW
OKaMMJSIOIIMX YroJKOB Ha BBICOKONPOYHBIX Ooatax (puc. 52). Ilpo-
CTPAHCTBO MEXAY YTrOJKaMM M OCTaTKaMM MOJKW TOCJIe IpeaBapUTeb-
HOM TIPOMBIBKM HEOOXOAMMO 3alOJHUTh IIACTUYHBIM OETOHOM Ha Me-
KOM 3allOJIHUTEJIe, MpPUYEeM YIrOJKM YCWJICHUS CJyXaT B KauyecTBE He-
CbEMHOM OmNanyoOKu.
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Puc. 52. YcuieHue CBeCOB MOJIOK TABPOBbIX MOJKPAHOBBIX 0aJiOK

a __ He3HAYUTENbHBIX MOBPEXICHUAX, 6 — MNPU TONHOM paspymenuu; 1 —

s 2 8 — YrOJKH YCUJIEHHS; 2 THXKH

ycuauBaeMasa 06anaxa; - ymopuast ILIaCTUHA; po
BBICOKONPOYHbIE OOJTHI); 5 - NMJIacTUYHBIA OeToH; 6 — MeTa

yCHIeHus:: 7 — NpokJaajgka U3 YTOJNKOB; 8 — CoeJAMHHTeNIbHAS [IaHKa; 9 — mpenaBsa-
puTespto HAMNPAKCHHBIC — TAXMU; 10 - otBepcTHEe I MHBEUMPOBAHUS OETOHHOM
‘ CMecH

2.101. Ilpu 3HAYMTENbHBIX MOBPEXIEHUAX CBECOB ITOJIKM MOAKPAHO-
BbIX 0aJOK MX YCHJIEHHE PEKOMEHAYETCS IIPOM3BOAWTH MeETaJJIMYEeCKOM
MOJIKOM € pe6pamu KECTKOCTH (cM. puc. 52). Ilpu ycTtaHOBKE MeTan-
JUYecKasg TI0JIKa TMPUTATMBAETCS IIPeJBApUTEIbHO HaINpPSIXEeHHbIMU TA-
XKaMU M3 KPYIJIOM apMaTypHOW CTajid, MPUKPEIUIEHHBIMU B HUXHEWH
yacTh 0aJjoK K IIpOKJajgKe, COCTOSIEe W3 JByX YIOJKOB, CBSI3aHHBIX

MeXIy co0oil miaaHkKamMu. BBepxy MeTaqaMyeckoil TOJKH HE0O0XOIUMO
NpeayCMOTPETh CHELMaJbHbie OTBEPCTUS [JSI WHBEUMPOBAHMUS

CMECH I 3allOJIHEHUS MMEIIIMXCS CBOOOIHBIX IPOCTPAHCTB.

2.102. JInga ycuneHus] KpemjJeHUWH MOJKPaHOBBIX 0aloOK K KOJOHHaM
pEeKOMEHAYeTCS KpenuTh OajKu MJacTUHAMM Ha CBapkKe K YIIMPEHUIO 3a-
KJIagHOW JeTalu, NPUXMMaeMON K KOJOHHE METaJJMYECKUM XOMYTOM
Ha TNpYyXWHHBIX 1aio6ax (puc. 353). PexoMmeHayeTrcs  IpeaBapUTEIbHO
BbIBEpUTb M YCTAHOBUTH MOJKPAHOBBIE OajJKM Ha TNPOECKTHONW OTMETKE
BHIPABHMBAWOIIMMU IOJAKJIAJIKaMU; YCTAaHOBUTb BOKPYT KOJOHHBI JOIOJI-
HUTEJbHBI XOMYT CIIELUAJIBHOM KOHCTPYKLMH, KOTOPHIM NPHUXKMET ILjIa-
CTMHY VIIMPEHMUS 3aKJagHOW JeTaau; NPpUBAPUTh IUIACTMHY K 3aKJani-
HBIM JeTajgM 0aJoK M K YIIMPEHMIO 3aKJaJHOW JeTaal Ha KOJOHHE.
[onoGHble ycumeHus TpeOYIOTCS B CIIydasix, KOTIa BepX BbIpAaBHUBaEMOil
OaJKM CTAaHOBMUTCS 3HAYUTEJIbHO BBIlIE CYLIECTBYIOIIEA B KOJIOHHE 3a-
KJIAAHOM JeTaju.

OETOHHOM
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Puc. 53. Ycuienne KpenjeHusi NMOJAKPAHOBOH 0aJKH K KOJIOHHE

a — MpUBApKO 3aKJagHBIX nAeTajeid O0aJlKM K DdJeMEeHTaM XOMYyTa KOJOHHBI: [ —
nogkpaHoBasi 0Oanka; 2 — KoJoOHHa; J3, 4 — 3akjJajHble JOeTajld KOJOHHBI, 5, 6 —
3aKjJajHble JeTadd IOJKpaHOBOM ©Oanku; 7 — IIacTMHA KpemjeHus; § — yumupe-
HUe 3aKkjJagHoW getanu; 9 — BbIpaBHUBaWINME MNoakKJIagku;, 10— 1ax; 11 — co-
eIMHUTENbHAasd TMJaHKa;, 12— moAakjaakKu W3 YroJkoB;, I3 — NpyXMHHad 1waiibaz
0 — nmpuBapkoi MeETaJIUMYEeCKON 000MMBI MOJAKM K 3JIeMEHTaM OO0OWMBI KOJOHHBI;
6 — NPUBAPKOM 3akjajHbIX JeTajeid OajJKu K D3JieMeHTaM OO0OWMBI KOJOHHH;, / —
nogkpaHoBasgs Oanka; 2 — KOJOHHa; 38 — o0oiiMa KOJOHHBI, 4 — o0oiiMa MOJKU
0anku; S5 — CTSIXKHBIE OO0ATHI; 6 — JUCT KpemjeHus; 7 — pedpo XKeCTKOCTU 000ii-
MBI KOJIOHHBI --
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2.103. Ilpu nerkoM pexume pabOTBHl KPaHOB MOTYT OBLITb peKOMEH-
OOBaHbBl 0oJjiee IPOCTble KOHCTPYKTUBHBLIE peEIICHUSI KpPEIUIEHUWH MoaKpa-
HOBBIX 0aJloOK K KoJoHHaM (cM. puc. 53). OT ycuiaeHus, npeagaracMoro

B 0. 2.102, oHn oTIMYAKOTCA OOJBIIEN XKECTKOCTbIO U MeHee dPdheKTHB-
Hbl TIpU paboTe Ha BBIHOCIUBOCTb.

Oco0eHHOCTH YCHJIEHMS] XPaHUJIHIIL
NJI CBIMYYHX MaTepHalioB

2.104. YcuineHune cTeH XpaHMJIMIL IS CBINYYUX MaTepuanaoB 0e3
‘U3MeHEeHHs1 CTaTUYEeCKOM CXeMbl M HAaNpsIKeHHOTO COCTOSHUS MOXKET
BBITIOJIHATBCS: C BHEIIHEH CTOPOHBI — CTaJbHBIMU U XeJIe300eTOHHBIMU
OangaxamMu u oboiimamu (puc. 54); ¢ BHYTPEHHEH CTOPOHBI — Xeje-
300€TOHHBIMU UM CTaJbHBIMM THUJIb3aMW; Ha OTACJbHBIX, y4acTKaX IO BbI-
COTE€ — MECTHBIMMU KeJ1e300€eTOHHBIMU 000MMaMU.

2.105. CranpHble OaHmaXu MOTYT YCTaHaBJIMBAaTbCI C  3a30pOM
MEXIYy HUMM U CTEHOM Wau 0e3 3a3opa.

bangaxu 0e3 3a30pa BBIMOJHSAIOTCSA K3 CTAJbHON MOJOCH, OXBa-
THIBAIOLIE CTEHY IO BCEMY MEPUMETPYy, U MMEIOT B MeECTe 3aMBbIKaHUS
CTSKHBIE OOJITHI.

Insg  obecneyeHUsT HaOEeXHOM COBMECTHOM paboThl  OaHmaxel  co
CTEHOM ILieJiecoo0pa3HO IIpeaycMaTpuBaTh KX INPEIBAPUTEIbHOE HaIpPS-
xkenue. IlnoTHOCTH NpUMBIKAHWA OaHZaXel K CTeHe KOHTPOJIUPYETCH
NPOCTYKMBAaHMEM IO BCel MX IIuMHe. B Mecrax, rae oOHapyXeHO He-
IJIOTHOE NMPUMBIKAHWE, MPOU3BOAUTCS 3aueKaHKa LIEMEHTHBIM pPacTBOPOM.

IIpu ycTpoiicTBe OaHgaxa ¢ 3a30opoM (Hampumep, NOpU HAIAYUU
Ha TOBEPXHOCTU CTEHBI BbIC"fYHOB U BHAaAWH) MJIOTHOCTb MPUMBbIKAHUS
oOecrieuynBaeTcd 3a4€KaHKOW 3a30pa WAM 3aJMBKOW B HEro pacTBopa.
JInis 3TOrO0 KOHCTPYKLHMS OaHIaxa BKJIIOYAaeT NPUBAPEHHBI IO BCEMY
IIepUMETPY B HUXHEH €ero 4acTh CTepXEHb AMAMETPOM, paBHBIM 3aJaH-
HOMY 3a30py. B BepxHeli 4yacTM 1OJOCHI MPUBAPUBAIOTCSA KOPOTHILIM Ta-
KOTO Xe€ JuaMeTpa ¢ NPOMEXYTKaMU MeXAy HUMU [ 3aueKAHKH WU
3aJMBKKA pacTBopa (cM. puc. 54).

2.106. MoHTax OaHgaxell 11eJiecoo0pa3HO BBIMOJHSITH CBEPXYy BHU3,
IIpA 3TOM 3aKpeIUIEHHble OaHIaXW MOXHO MUCIOIb30BATL B KayecTBE
KOHCTPYKLIMI, NONJEPXMBAIOIIUX MNOAMOCTH M JIOJbKU, HeoOXOAHUMBIE
NPy MOHTaXe HMXEPACIOJOXEHHBIX OaHAaxXei.

IIpy ycTpoiCTBE CTadbHBIX pyOalleK ¢ TOCIEeAYIOUEH 3a4eKaHKOM
WIN 3aJUMBKOM OETOHOM 3a30pa MOHTaX 1IeJ1eCO00pa3HO  BBHIMOJHSATE
OTIEJbHBIMM KOJIbLIAMM MO BbICOT€ CHM3Y BBepX. Kaxablii ouyepegHoi
gpyc pyOalIKM MOHTUDPYETCA IOCHE 3aloJHEHMA 3a30pa NpedblAYyLIerc
spyca.

2.107. YcuineHue CTeH Ha OTIOEJbHBIX Y4YacTKaxX IIO0 BBICOTE ILeJie-
COOOpa3HO BBIMMOJHITH ITYTEM YCTPOUCTBA Keje300eTOHHHBIX 0001M, Kak
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IpaBUJIO, C OAHOPSAAHBIM apmuposaHueM. [lpu ux npumeHeHUn obec-
IIEYMBACTCS COBMECTHasd paboTta CcTeH M O0OWM Ha pacTSXEHUE.

2.108. Pa3sHOBHUAHOCTBIO KENE300€TOHHBIX O0OWM SBIAIOTCA 00O~
Mbl C IIPEIBAPUTEIILHO HAIIPSXKEHHOW TOPU3OHTAJIBHOM HECYIIEe apma-
Typoil. ITo. BBICOTE CTEH I pacCMaTpuBaeMOrO BapMaHTa YCUJICHUS
BePTUKAJIIbHO YCTAaHABJMBAIOT NpOKaTHble Npoduiand (LIBeJJIEphbl, IBYTaB-
pPBl U ap.) C OTBEPCTUAMHU, Yepe3 KOTODPbIE IPOIMYCKAIOT IpPAMbBIE apMa-
TYpHBIE CTEPXHM C pe3b0oii Ha KoHuax (cM. puc. 54), a 3ateM ocy-
IIECTBIISIOT HATSKCHUE apMaTyphl. Illar MpOKATHBIX SJIEMEHTOB IO Tie-
pUMETpy CTeH BBIOMPAIOT W3 YCIOBUS, MPU KOTOPOM COXpaHAITCA JIH-
HEWHBIMU FOpI/ISOHTaHBHbIe apMaTypHBIE CTEDXKHH. -

2.109. Tlpy yCUJICHUM CTEH C MOMOUIBIO }KGJI€306€TOHHI>IX TUJIb3
(HapalllMBaHUE CEYEHUS CTEHbl C BHYTPEHHEH CTOPOHBI EMKOCTH), KakK
MpaBujIo, CEYCHNWE TMIb3bl MPUHAMAIOT PABHBIM _TIepBOHAYAJIbHOMY Ceye-
HUIO CcTeHB, a apMaTypy pacCUMTHIBAlOT Ha BOCHpI/IHTI/IG BCEHl HATpy3Ku
OT chimyyero Mmatepuana. Cxema apMUpOBaHUS [OJXKHA IpelycMaTpu-
BaThb 3aMbIKaHUE YCUJIUM B KOJBLEBOW apmartype MO MNEPUMETPY.

B mpomecce MoOHTaxa apMaTypHOroO Kapkaca THUJIb3bl PEKOMEHIYET-
CAd KpEOWUTh €ro B OTACIABHBIX TOYKAX I10 MEPUMETPY M BBICOTE Ha
CBapkKe K OOHaXEHHOW apMaTrype YCHJIMBAEMOM CTEHbI C IIOMOLIBIO
KOPOTBIIIEH.

BricoTa runbp3bI onpeaciadacTCda CTCIICHbIO M3HOCA YCHHI/IBaGMOﬁ CTCH-
KA U MOXET OBITb MEHBIIE €€ BBICOTHI. -

2.110. Ilpu ycuneHUM XKene300eTOHHOM THMJIb30i CT€H MPSIMOYTOJIb-
HbIX B IUIaHE €MKOCTedl (OyHKepoB, 3aKpOMOB. M [p.) apMHUpOBaHHUE
TUIb3bl NpeAyCMaTPHBAeTCsi AHAJIOTMYHBIM AapMUPOBAHUIO YCUIMBAEMOIl
cteHku. Ilpu aToMm mpeamoJiaraeTcsi, 4To BCS Harpy3ka BOCIpPUHUMAaeETCs
KOHCTPYKLIMEH YCUJICHHUSI.

2.111. B Tex CJIY‘IEIHX  KOTza pa3pylIeHUs BHyTpeHHeﬁ MMOBEPX-
HOCTM CTeH He MNpWBEJM K MOTepe WX HECYIIell CMOCOOHOCTH M YCTOIi-
YUBOCTHU, NMPUMEHSIOT YCHJIEHUE C IOMOUIbIO CTaJbHBIX TWJIb3 M3 JIMCTO-
BOro MeTaula. TexHonoruss MpPOM3BOACTBA padOT AOMYCKAaeT MOHTaxX
' DJIEMEHTOB TWJIb3 CBEPXY BHU3 HEMOCPEICTBEHHO C IOBEPXHOCTH ChHINY-
yero maTepuasa, YpOBeHb KOTOPOTO PEryJaupyloT IMOOYEPEIHOM BHITPY3-
KOM.

2.112. Jlna oOecneyeHUid yCTOMYMBOCTH TUJb3bl B BEPTUKAJIbHOM
HaIlpaBJICHUM BBIMOJHAIOT €€ KpeIJIeHHWE K CTeHE B OTIEJAbHBIX TOYKaXx
o BbicOTe M mnepumetrpy. Ilpocreilmmii cnoco0® 3akperieHUs TUIb3bl
K CT€HE — C TMOMOIIbI0 CKBO3HBIX OOJITOB C MPOKJIaAKaMH.

2.113. YcuneHue cTeH XpaHUWJIMIL I8 CHIIYYUMX MaTepualoB C p3Me-
HEHUWEM CTaTUYECKOM CXeMbl MOXET BBIMOJHSITLCSI: BHYTPEHHUMM Mepe-
ropoJKaMy, TOPU3OHTAJIbHLIMM XEJe300€TOHHBIMU TSXaMHU, IUIOCKUMHU
nuacdparMaMu, BHYTPEHHUMM CTaJbHBIMM TOJBECHBIMU 3KpaHaMU.

7. 3ak. Ne 626 — 97 —
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Puc. 54. Ycuienue cTeH XpaHWJIUIIL

a — CTalbHBIMM OaHJaxaMu C 3adaHHBIM 3a30poMm: I — ycuiumBaemas CTeHa; 2 —

OaHgax; J3 — CTSIXHOW O0JT; 4 — ynopbl CTsSXHOro Oojara; 5 — cBapka OaHpaa-

ska Tocie o0xaTusi; 6 — NMpeABapUTEIbHO HaIpsSKEeHHOW o6oimoii: I — ycunuBae-

Mas CTeHa; 2 — NpedBapuUTeJbHO HaIpsiKeHHas o0oiimMa; 3 — mpoKaTHble MOpodu-
I, 4 — Hampsraemass apMarypa

2.114. YcuieHue yCTpOWCTBOM BHYTPEHHUX MEPETOPONOK MPUMEHS -
10T, KaK MpPaBUJI0, B €MKOCTHBIX COOPYXEHUIX MPSIMOYTOJbHOrO B ILIA-
He cedyeHusa. IIpy o>ToM ycuieHMe JOCTUraeTcs 3a CYET YMEHbIICHUS
MpoJieTa CT€H, K KOTOPBHIM IIPMMBIKAeT MEpPeropoika, a Takxke 3a CYeT
CHMXXEHUS TOPMU3OHTAJbHBIX HArpy30K OT CBHIMyYero marepuajga B €MKO-
CTIX CHJIOCHOIO THIIA.

2.115. Ilpu ycunaeHuUM CTeH NpPSIMOYTOJbHBIX B IJIaHE XpPaHWJIMIL pe-
KOMEHAYETCS YCTPOMCTBO BHYTPU €MKOCTM TOPM3OHTAJbHBIX Xejae300e-
TOHHBIX TSKEM WIM TUIOCKMX aAuMadparM Ha 4YacTU BBICOTHI €MKOCTH.
Jlnadgparmpl, Kak MNpaBWJIO, HE OOXOAAT A0 OHUINA XpaHWJIMILA, IO3TO-
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My HE IpPENATCTBYIOT CBOGOJHOH pasrpyske ChHIIIyYyero marepuana U3
BCEX OTCEKOB EMKOCTH. e

2.116. Tlpm ompemeeHMM HArpy3oK Ha  MEPETOPOAKH, TAXKU U
nuadparMbl HEOOXOZMMO VUYMTBHIBATH CABUTAIOLINE YCUIUSA 34 CYET Tpe-
HUS CBHIYYeTro MaTepHaJa M HAa 3TH YCHIMS BBIOJNHATbH pacyeT COIpSi-
XKEHUS DJIEMEHTOB MO KOHTAKTHOH moBepxHOCTH. Pacyernl ¢ yueroM cun
TPEHUSI HEOOXOOMMO BBINOJHATh HE3aBUCUMO OT KaTeropuy XpaHUJIUILA
(CMJIOCHOTO MM OYHKEPHOIrO TUIIA).

2.117. TIpm ycHUIEHMM C YCTPOMCTBOM COIpSIKEHUS  IEPETOPOIOK,
TAXeld W auadparM BTaBp K CYHIECTBYIOIIMM CTE€HAM pPEKOMEHAYeTCs
npeaycMaTpuBaTh HOpPMaJibHOE K ITOBEPXHOCTM COMNpPSIKEHUS apMUpOBa-
Hue Ha Harpy3ky N=14—1,7 Qx, rme Qx — CIBUramollee yCWINE I3
KOHTaKTHOI TMOBEPXHOCTH.

PexomeHayeTcss TakxXe MpeaycMaTpuBaTh o0XaTue MO IOBEPXHOCTHU
KOoHTakTa HopMaibHbIMKU ycuiauamu N =0,3—0,4 Qx, KoTopoe TOJKHO
BBINMOJHATBCSA Mocjie Habopa HoBbIM OeroHoM 80%-HOH mpoekTHOI
MPOYHOCTH.

2.118. OgHuM U3 cHOCOOOB YCUJEHUS pa3pyLIEeHHBIX CTeH LMJIMH]I-
pUYECKMX XPAaHWJIMLI SIBASETCS  yCTPOMCTBO BHYTPEHHUX  IOABECHBIX
CTaJIbHBIX 3KpaHOB. ODKpaHbl BBINOJHAKT M3 JUCTOBOTO MeTajja 3aMK-
HYTHIMA B KOJIbLIEBOM HaIlpaBJeHWM W TOJBELIMBAIOT K CTEHaM B BeEpX-
Hell yacTM TakuM o00pa3oM, 4YTOObI MEXAY CYLIECTBYIOLIEH CTEHOH U
sKpaHOM ObuU1 oOecriedyeH 3azop 100... 150 mM. CymecTByoonme Xeje-
300€TOHHBIE CTEHbl XpaHWJIMIL padOTalOT TOJAbKO Ha BEpTUKaJbHbIE Ha-
IPY3KM, a TOPU3O0HTAJbHbIE YCHUJIUS BOCIHPUHMMAIOTCSA CTaJbHBIM IIOJ-
BECHBIM 3KPaHOM.

JIng ciayyast TOpSIYMX CHIMYYMX MaTep#iajoB 3a30p MEXIy 3KpaHOM
U CTEHOM MOXET CIYXUTh TEIUIOU30JSITOPOM M BBIMOJHSTHCA TMPOBET-
pPUBAaEMBIM.

2.119. B cayuyae, eciau Hecylasl CIIOCOOHOCTb CTE€H HEAOCTaTOYHA
I BOCHPUATUS BEPTUKAJIbHBIX HArpy3ok OT IOJIBECHOrO0 3KpaHa, MOH-
TaX IIOCIEIHETO BBINOJIHAIT HEMOCPEICTBEHHO HAa BEPTUKAJIbHBIE CTO-
KM JKECTKOTO METAJUIMYECKOTO KapKaca BHYTPU €MKOCTH. YCTOMYMBOCTB
KOHCTPYKLIMM 3KpaHa oOecmeuuBaeTcsl cCaMUM KapKacoM.

2.120. YcuneHue CTeH €MKOCTEM sl CBhINyYMX MaTepuanoB IpHU
BBIHYXKJEHHOM YCTPOMCTBE BHELEHTPEHHOIO BBHINIYCKA  PEKOMEHIYeTCs
BBIMOJHATL JBYMSI TpyIIlaMU CIOCO00OB — 0e3 M3MEHEHMSI CTaTM4eCKOoi
CXeMbl M HAaNpsSXKEHHOI0 COCTOSHMS M KOCBEHHBIM YCUJIEHUEM MyTeM
CHUXXEHUS Harpy3KHu.

HpI/I CUJIOBOM VYCUIICHUU HaunboJiee padMOHAJbHO II0 BBICOTE HaA
y4a4CTKaX C MAKCUMAJIIbHBIM TOPHU3OHTAJIbHBIM O4aBJICHUCM IIPpCAYCMATPHU-
BaTb YCTpOﬁCTBO ITOACOB, 63HI[21)K61>1, CTAJbHBIX WJIM XKeJe300€TOHHBIX
I'JIB3.
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2.121. KocBeHHOe yCWIEHME CTeH XpaHWJIWIL Ipu BHEUEHTPEHHOR
BBITPY3KE CBIIIYYero MaTepualla BBINOJHAKT H3MeHEeHHEeM KOHCTPYKTUB-
HOIO pelleHUs €MKOCTM IIyTeM pacIlOJOXEeHUs Had BBIIIYCKHBIM IIPOEMOM
CrelMaJbHbIX pa3rpy30YHBIX YCTPOUCTB B (popMme Xeao000B, yCTaHOBJIECH-
HBbIX HAKJIOHHO OT LEHTpa eMKOCTM K BBINYCKHOMY Mmpoemy, nepdopu-
POBaHHBIX TPYO, CIMPANbHBIX 3JNEMEHTOB, CHCTEMbl TMOJBIX 3JEMEHTOB
u 1p.

2.122. YcuneHue KOHCTPYKIMH TOACUIOCHOM YacTU KOJOHH, OaJiok
U UX CONpPSIXKEHUN 0e3 M3MEHEHUS CTaTUYECKOW CXeMbl U HAMNpsIKEHHOTO
COCTOSIHMSI BBINOJHSIETCSI 00OMMamMu, HapallMBaHUWEM CEYEeHUsI, a C M3Me-
HEHMEM CTaTUYEeCKON CcXeMbl — C IOMOIIbIO CBSI3€i, aHAJOTMYHO YCUJIe-
HUX KOHCTPYKUMIM NPOMBILIJEHHBIX 3JaHUMN.

2.123. YcuneHue y3710B CONPSIXKEHUS CTaJbHbBIX BOPOHOK C LMJIMHI-
pPUYECKUMU XeJ1e3006TOHHBIMM CT€HaMM CHJAOCOB M CaMMX BOPOHOK
ornpeaeasieTcsl KOHCTPYKTMBHOM CXeMOHW y3Ja KpemjaeHus] B CYyLIEeCTBYIO-
IEM COOPYKEHUHU.

[Ipn kpemjgeHUM BOPOHKM K cCTellaM C IIOMOIIbIO 3aKJaJHBIX JeTa-
JIeil, ycTaHaBJAMBAaeMbIX B CTEHbl NpU HUX OETOHUPOBAHUM, IIUPOKO HC-
MOJIb3YEeTCsl CIOCOO0 YCHMIJIEHUS TYTeM pPa3rpyXeHUs BOPOHKM C Iepeaa-
Yyell Harpy3ku OT Hee Yepe3 KOHCTPYKLUMIO YCHJICHHS Ha QYHIAMEHT
(puc. 5)).

ITon BOpPOHKY NOABOAMTCS KOJblieBas OMIMOpPHAs MeTajauueckas Oan-
Ka, OINKWpaeMasi Ha HaKJIOHHBbIe CTaJibHble CTOWKM, paBHOMEPHO paclio-
JJOXEHHBbIE I0 IepuMeTpy. IS MCKIOUYEHUS pacHOPHBIX peakKIUil Ko-
JJOHH B YPOBHE CONpSXEHUSI C (PYHAAMEHTOM OHM OOBEIUHSIOTCS CBS-
3dMU B BUAE 3aMKHYTOrO MHOTOYIOJIbHUKA.

Ha puc. 56 moka3aHbl BapuaHThl YCHJEGHHUSI y3Jla CONPSIKEHUS
CTaJbHOW BOPOHKM CO CTEHOM, BBINOJHEHHBIE B Xejie300eToHe. I[lepBas
KOHCTPYKLIMSI TpelycMaTpuBaeT BO3BEIEHUE  XKeJIe300€TOHHOIO  Iepe-
KpBITUS C OINMpaHMUEM uepe3 MAONOJHHTEJbHble Omophl Ha (yHAAMEHT U

nocjieayloliee 3aloJHEHME Ma3yX MeXAy BOPOHKOW UM MNepeKpbiTUEM TO-
UM OETOHOM.

Bropag KOHCTpyKUMS TNpeaycMaTpuMBaeT  YCTPOMCTBO  KOJbLEBOM
MOHOJIUTHOM XeJ1e300€TOHHOW 0aJKuM TpeyrojJbHOro IIONEPEYHOro ceve-
HUS, €€ ONMpPaHUE Yepe3 PaBHOMEPHO YCTAHOBJIECHHBIE II0 MEPUMETPY
CTOMKM Ha (PYHIAMEHTHYIO IUIUTY. OTOT BAapHWaHT NO3BOJISIET OOECIIEYUTH
HaJeXHOE COIpPSIXEHWE BOPOHKM C OaJKOW M pPa3rpy3uThb y3e€Jd COIps-
XKE€HHUS BOPOHKM CO CTEHKOW. ApMAaTypHBI KapKac CBapuBalOT BHU3Y,
3aTEM IMOJAHUMAIOT HA OTMETKY YCUWJIEHUS, NPHUBAPHBAKOT K BOPOHKE.
CTOMKM BBIMOJHAIOT COOPHBIMU XKe€J1€300€TOHHBIMM C BBINYCKAMM apMa-
Typbl, 3aBOJAMMBIMHM B KOJIbLEBYIO 0Oanky. Mexnay cToWKaMu YCTaHaB-
JMBAIOT HMHBEHTAPHYI ONaayOKy HMXHEH TIIJIOCKOCTH OaJKH, IAEMOHTH-
pYIOT 3allUMTHBIA (apTyK BOPOHKM M B 3a30p MeEXIy HEW U CTEHOM
WJINW 4Yepe3 BbIPE3bl B BOPOHKE OCYLIECTBISAIOT OETOHUPOBAHMUE.
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3; PACYET YCUWJIEHUA JXEJE3OBETOHHBIX KOHCTPYKIIUH

OO0mue NnoJIOKEHHUA

3.1. Pacyer koHCTpPyKuuM#A YCUJIEHUSA MPOU3BOAUTCA B LOOTBETCTBHH
¢ ykaszanugmu CHull 2.03.01—84 *, CHull 1I-23-81 * u noJioXeHHSAMH,
MPUBEACHHBIMA B HACTOJIIUX PexoMeHpauusx.

32. YcuneHHble KOHCTPYKLMM PaCCUMUTHIBAIOTCT IO  MpPEAETbHBIM
COCTOSIHUSM TIepBOM M BTOpOW rpymm. Eciau ycuwieHue sBageTcd CJaen-
CTBMEM Je(PEKTOB KOHCTPYKLMH, TO pacyeT MO NPEeAeIbHBIM COCTOSHUSAM
BTOPOIl TPYMIBI AJE OOBIYHBIX KOHCTPYKIMII M OOBIYABIX ycIOBHII He
TpeOyeTCsI, €ro HeOOXOAMMO BBIMIOJHATH JWIIb IS CHEeUMaJIbHBIX KOH-
CTPYKUMA U B OCOGHX YCJHOBHMSIX JKCIUIyaTalMuu (Hampumep, npu YCH-
JIEHUM pe3epByapoB, IKCIUIyaTallMd B arpecCUBHOM cpexe U T. [.).

3.3. Pacuer ycHMIEHHBIX DJJIEMEHTOB XKene300eTOHHBIX KOHCTPYKLUI
IpU W3MEHEHUWM HX HAYaJbHOW CTAaTUYECKOM CXEeMBI U HAIPIXEHHOTO
COCTOSIHMS TMPOM3BOAUTCSI COIJaCHO HOBOM CTAaTMYECKOM CXeMe ¢ yue-
TOM JI€UCTBUTEIBLHOIO HAIPSXEHHOIO COCTOSHUS. |

YcunuBaeMble NMpPEeaBApPUTEIbHO HAINPSXKEHHBICE KOHCTPYKLIMM HOJEK-
Hbl TPOBEPSATHCS Ha COBMECTHOE AECHCTBME YCUJIMIA OO0XKaTHA apMaTypH
YCUJICHUSI, COOCTBEHHOWM IIpPEABAPUTEILHO HANpPSXKECHHOU apMmaTyphl
BHCIIIHEM HArpy3Ku, IEMCTBYIOLIEH TPU OCYIIECTBICHUN YCUJICHUSI.

34, Ycunug, [eiCTBYIOINME B 3J€MEHTAX CTaTMYECKM HEONPENE/IH-
MBIX KOHCTPYKIAM, TOJIKHBI ONPENEesasATBCA C YYETOM BO3MOXHOTO na
repepacnpeacieHus, BEJIUYMHA KOTOPOTO [JI8 YCUJIEHHBIX KOHCTPYKLMM
He JokHa mnpeBoiiath 30%. Ilpu mpeBbilIeHMM 3TOHW BEJMYMHBI Ha
OTIOEJIbHBIX YYaCTKaX KOHCTPYKLIMM TIOCIECIHUE peKOMEeHAYyeTCsl IIpOBe-
PUTh HAa PACKPBITME TPELIMH, HA IPOYHOCThb CXKATOW 30HBI, B YACTHOCTHU
B CUJBbHO apMMPOBAHHBIX CEUCHMSIX, a B HEOOXOOMMBIX CIIy4yasx, s
KOTOPBIX PEKOMEHIYETCS PacCyeT I10 BTOPOM TpYIIE IMPEAECAbHBIX CO-
croaHuit (cM. 1. 3.2), — Ha 7AePOpPMATUBHOCTb U TPEIIMHOCTONKOCTD.

35. ngd CWJIbHO IOBPEXACHHBIX KOHCTPYKLMK (IIpU pa3pylICHUU
50% ceuennss wiu 50% rTuUomanM pabodeil apMaryphl) KOHCTPYKLMA
YCWJIECHUS [OJKHA PacCUHTBHIBATBCA Ha IOJHYIO JCHCTBYIOIIYID Harpys-
Ky, IIpM 3TOM YyCMJMBaeMasd KOHCTPYKLMS B pacueTe HE YYUTHIBACTCH.

‘—-

Puc. 55. Ycuinenue y3na KpemjieHusi CTaAbHONI BOPOHKH K 3Kejie300€TOHHOW CTeHe
' NMyTeM YaCTHUYHOTO €ro pasrpyKeHus

/ — y3ead ycuieHusi; 2 — ornopHasl Gajika pasrpyxarolieii KOHCTPYKLHMH, 3 — cToft-
KM pa3rpyxalolieil KOHCTpYKUUM, 4 — ¢pyHIAMEHT IIOJ CTONKM

- Puc. 56. YcuiaeHue Yy3jaa CONPSAKEHHS] CTAJbHOII BOPOHKHM C XeJe3o0eToHHON
CTEHKOM

a — YCTPOMCTBOM X€J1e€300€TOHHOTO  IEepeKphiTUsA; O — yCTPOHCTBOM KOJbIleBO%

KeJIe300eTOHHOI Oanku; I — y3ed ycuJieHus; 2 — mnojjepKuBarliee Kesie3o6eToH-

Hoe IepeKpriTHe; 3 — MoJJaepXXuBawlnas Xeae300eToHHasA KoJjblleBasg Oanka; 4 —
ONOpHbIE CTOMKM; & — 3a0yTKa TOIIMM OETOHOM

— 103 —



36. Tlpu mpuBapKe K CYLIECTBYIOLIEH ApPMAType HOIOJHUTEIbHBIX
CTEpKHEeH €€ CeYeHUe B CBA3M C BO3MOXHOCTBIO MOBpPEXIECHUSA MNepexo-
rOM IIpU CBapKe IMpPUHUMAaeETcd ociIadJeHHBIM Ha 25%.

3.7. Ilpu omnpenesieHMM TUIOLIAAM TIOMEPEYHOTO CEYEHUS] apMaTyphl
YCUJIMBAEMOU KOHCTPYKUMHU CJIEAYET YYUTHIBATh BO3MOXHOE €€ YMEHb-
LIEHWE B pe3yabTaTe KOppo3uu (0OCOOEHHO SI3BEHHOMH).

[Ipy oOHapyXeHMHM CJIEIOB KOPPO3MHM apMaTypbl M3 BBICOKOIPOY-
HOW IIPOBOJIOKM KOHCTPYKILIMIO CJIEAYeT YCUJIMBATh HA IIOJHYI0 Harpysky,
0e3 yyeTra CONPOTUBJICHUS STOM apMaTyphl.

38. Metomuka pacueTa YCUJIEHHBIX H3rHb6aeMBIX M BHELEHTPEHHO
CXKAaThIX KOHCTPYKUMK TIpUEMJIEMa TOJbKO IIPU YCJIOBUU OOECIICUECHUS
HAJEXHOI0 COEIMHEHUSA YCUIMBAEMBIX U YCWIMBAOWIMX vacred. B, ToMm
yucjae Ccleayer o0ecrneyuMBaTh COBMECTHOCTb pabOTHI CTApOro M HOBOTO
0eToHa KOHCTPYKTUBHBIMU MEPOINPHUSTUSIMHU, HallpuMep YCTaHOBKOi cle-
LMAJbHOKW TOIOJHUTEIBHOW apMaTyphl.

3.9. Ilpy npoexTUpOBaHUM YCUJEHUS pacyeTy IOJjIexaT YCHJHBae-
MBI 3JIEMEHT C 3JIEMEHTAMU YCWICHMS, a TAKXE KOHCTPYKUHH WJIU 3Jie-
MEHTBl KOHCTPYKIMIA, Ha KOTOpble MOIYT MEPEIaBaTbCd YCUIUI OT dJie-
MEHTOB YCUJICHUS.

3.10. Pacyer yCHMJIEHHBIX XEJI€300€TOHHBIX 3JEMEHTOB [0 NPOYHOCTH
JOOJKEH TPOM3BOAMTLCH [JIS CEYEHMI, HOPMAJbHBIX K HMX IIPOJOJbHOM
OCcH, a TakXe ISl HAKJIOHHBIX K Heil ceueHMil Hambojee OMACHOTO Ha-
NPABJICHUS, NPH HAJIUYUKU KPYTAIIUMX MOMEHTOB  CJIEOYET TMPOBEPITH
MIPOYHOCTb TIPOCTPAHCTBEHHBIX CEUYEHUH, OTrPaHUYEHHBIX B paCTIHYTOMN
30HC CHUPAJIbHON TPEUMHONM Hauboiee OMACHOTO M3 BO3MOXHBIX Ha-
npapieHuii. Kpome TOro, MOJKEH IPOU3BOAUTLCHI PACYET IJIEMEHTOB Ha
MECTHO€ JIeHCTBUE Harpy3ku (CMsTHE, MNpPOAABIMBAHUE, OTPHIB).

3.11, HopmaTuBHBle ¥ pacueTHbie 3HAaueHUs IPOYHOCTH OETOHA W
apMatypbl IS YCUJIMBAEMBIX KOHCTPYKIIMI NPHHHMAIOTCA B COOTBETCT-
Bun ¢ nmn. 1.47—1.49 nacroamux PexomeHmauuii, a Te Xe XapaKTepU-
CTUKM JJi1 O€TOHA M apMaTypbl ycwieHud — B cooTBeTcTBUM €O CHull
2.03.01—84 *. |

3.12, [lpm HanMuMM B CEYEHWM DdJeMEHTa, YCHUJICHHOIO 000IMOIi,
pyOalIKoi uWAM HapallMBaHMEM, apMaTypbl pa3HbIX BMIOB, a TakxXe
pPa3JIMYHBIX KJIACCOB 0€TOHA, KaxXIblii BUA apMaTypbl M Kjacc OETOHa
BBOISIT B PAcyeT CO CBOMM pPAaCUYETHBIM COIPOTUBICHUEM.

PacueTHOE CONMpOTMBIECHME apMaTypbl M 0OETOHA YCUJIECHUS IPU-
HHMAeTCsl C y4yeToM KOS(MGUIMEHTOB YCIOBUA  pabOTBl  KOHCTPYKLHMI
Yo: U Ysi o CHull 2.03.01—84 *, a taxxxe mo mn. 3.13 HacTtosiiux Pe-
KOMEHIALINN,

[TonoxeHue LeHTpa TSXKECTH BCErO CeUYeHUsT OETOHAa WJIM CXaTou
30HBI, a TaKXe CTaTUYeCKME MOMEHTHI O€TOHAa M apMaTypbl PEKOMEH-
JyeTcs OIpeaeNsdTb, IPUBOASL BCe CeUYeHMe K OETOHY OJHOro Kjacca,
B COOTBETCTBUM C MHPUHITBIMU PACYETHBIMU COIPOTUBICHUSIMU.

— 104 —



[Ipy HanuMuuum MOBpPEXIEHUH, CHUXAIOUIMX HECYUYI0 CHOCOOHOCTb
10 pAacTAHYTOWM apmaType, CTeMeHb UCIIOJb30BAHUSA B pacyeTe CYLIECT-
ByIOIIEll apMaTyphl OIpenessieTcss B 3aBUCMMOCTHM OT BUJAa M Xapakrtepa™
IIOBPEXICHUM.

3.13. YcuneHne KOHCTPYKLUM XeJe300€eTOHHBIMM OoOoMMaMu, pyoOani-
KaMM M HapallMBaHUMEM pPEKOMEHAYeTCSI BBIMOJHSITL I0J Harpy3koi, He
npeBblmatomein 65% pacderHoit. IIpm cilOXHOCTM WJIM HEBO3MOXHOCTH
NOCTUXEHUsT TpebyeMol CTelmeHUM pas3TPYXeHUs JOMycKaeTcs BBIMOJIHE-
HUE YCWJIEHUS 7o OoJbllell Harpy3Koii.

[Ipn omnpeneneHuM pacyeTHBIX XapaKTepUCTUK OeTOHA UM apMaTypht
YCWIEHUS TIPUHUMAIOTCA JOMOJHUTEIbHbIE KO3(POUILMEHTH: B IEePBOM:
cayyae — ysro=1 u Ysro=l, Bo BTOpoM —Yosri=08 u 7Ysri =0,8.

- B mo6oM ciydae CTereHb pasrpysKeHHs KOHCTPYKIIMI TOJIKHA Ta-
paHTHpOBaTh 0e30MacHOe BHIMOJHEHUE paboT MO YCUJIEHUIO, €ClId TaKue
paboThl BemyTcd 0€3 ycCTpPOHCTBA  NOMOJHUTENBHBIX  ONOp, IMOANOPOK
n T 1.

3.14. B pacuetax cleayeT YyYUTBHIBAaTb BEJIMYMHY OOMSITHS BJIEMEH-
TOB ¥ KOHCTPYKLMHA B MeCTaX WX CONpAXEHUd. B uacTHocTH, AN CO-
NpsiKeHWid 0OeToHa ¢ MeTaJJIoM IOJaTJIMBOCTh OJHOIO y3jJa Mpu OT-
CYTCTBUM OJKCIIEPUMEHTAJbHOW TMPOBEPKM MOXET MPUHUMATLCS B CJe-
AYIOIIMX TIpeAesax: MeTalsIM4ecKuid ymop Ha OETOH ¢ pacTBOPOM —-
3—4 wmMm/y3en; 06e3 pacTtBopa — 4—5 MM/y3en (KelaTeJbHO HE JOMYC-
KaTb); METaJUIMYECKUIl KapMaH ¢ pacTBOPOM — i—3 MM/y3en; oOMsiTHE:
COMpPsIKEHUS MeTajla ¢ METalioM C IOMOMIbI0 00aTOB — 1 MM/y3e

Oco0eHHOCTH pacueTa YCHJIEeHHUS M3rH0aeMbIX 3J1€MEHTOB

KOHCTpYKHI/II/I ITOJIHOTO H YaCTUYHOI'O pPaA3rpyXCEHHUA

3.15. KoHcTpyKuuM ycujaeHus, SBASOIIMECS OJas YCUJIMBAeMOM KOH-
CTPYKILMMU pa3rpyXamwlleil CUCTEMOM M C HEI HE 3aMOHOJIMYHBAeMBbIe,
HO CBSI3aHHBIE B MeCTax OIMPaHUSA, PACCUMTHIBAIOTCI KaK CaMOCTOf--
TEJbHbIE WIM KaK 3JIEMEHTHl OOLIeid CHCTEMBI, MPU 3TOM YCWIWA B yCH--
JIUBAEMOW M YCHJIMBAIOIIECHM YacTIX KOHCTPYKUMM OIPEIEAIIOTCd I10 Ipa-
BUJIAM CTPOUTEJIbHOM MEXaHUKHU.

3.16. Pacuer »JeMEHTOB IOJHOTO pa3TpyXeHUS MPOU3BOIUTCS TaK.
XK€, KaK JJIg9 OOBIYHBIX KOHCTPYKLMI Ha IIOJHYIO Harpysky.

B cinywae, ecim pasrpyxawmouipe KOHCTPYKLIMM OIIMPANTCI Ha Cy-
IIECTBYIOIME WJIM pas3rpyxaeMmble, pasrpyxkaeMble TOJKHB pacCUHTHI--
BATbCS IO NMPOYHOCTU HAKJIOHHBIX ceyeHuii cornacHo CHull 2.03.01—84 *,

3.17. Tlpy TONHOM pa3TpyXKeHUU ClenyeT OINpeAeNdaTb BeIUYNHY
3a30pa MeXIy pasrpyxaroled u pasrpyxaeMoil KOHCTPYKIUSIMH C yde-
TOM pACYECTHBIX NPOTMOOB KOHCTPYKLUHH 110 BTOPOMY IPEACIBHOMY CO-
crosiHuio corsiacHo CHull 2.03.01—84 * ¢ BBemeHMEM COOTBETCTBYIOIIHX.
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KO3((PUUKUEHTOB HaAeXHOCTH. I[Ipyu 5TOM BeJMYMHA MHWHUMAJbHOTO 3a-
30pa MEXAy pasrpyxamouieii M CyIEecTBYIOIIeH KOHCTPYKUMSIMU JOJIXK-
Ha NPUHUMATLCS PaBHOM pPAaCYETHOMY MEPEMEIICHUI0 C KO3(PPUIMEHTOM
3anaca: JAJd Xeae300€TOHHBIX pa3rpyXawlluX KOHCTPYKLUN — 2, IS
METAJNIMYECKUX pPas3TpyXKarmolux KOHCTPYKUuUM — 1,5.

3.18. B wm3rmbaemMbix KOHCTPYKIMIX YaCTUYHOTO PasrpyxKeHus, co-
NpuKacawIMXCcd ¢ pa3rpyXaeMoli KOHCTPYKIIMEH Mo Bcell JIMHE (B TOM
gicje Ha omopax), a TakKxke B OajKaX, YCTaHaBIMBAEMBIX PIIOM C
YCUITUBAEMBIMU 3JIEMEHTAMH, [NOTYCKAETCS OMPENENATh YCUINS, UCTIONb-
3yd WX IPOIMOPLMOHAIBHOCTh KECTKOCTAM CYLIECTBYIOLIETO U pasrpy-
JKalollero 9JIEMEHTOB Ha OCHOBE paBeHCTBA JedopManuii WM KPUBHU3HBI
000MX 3JIEMEHTOB

| Mi/By=My/B, (1)
TAe M1 n Bl — COOTBETCTBEHHO MOMCEHT " 2XKeCTKOCTb, BOCIIpUHUMAC-

MBI€ pa3rpyXaeMbIM 3JeMeHTOM; My 1 By — MOMEHT U XKECTKOCThb, BOC-
IIPUHUMAEMBbIe pa3TPyKAOIIUM 3JIEMEHTOM.

B kommiekcHo paGoraromux Oajkax IMOJHOe ycuiaue M paBHO CyM-
M€ YCUJIM, BOCIIPMHUMAEMBIX KaXIbIM 3JEMEHTOM,

M=M,+M,. (2)

BHavane ompenensiioT Harpy3ky, BOCIPUMHHMaeMyl0 YCHJIMBAaeMbIMU
aneMeHTaMM. Ha HemocTaloniylo 4acTb Harpy3Ku pacCUMTHIBAIOT OalKu
YCUJEHUS, MEXIY YCUJIMBAeMbIMU M YCUJIMBAOIIMMHU OajkaMu IMpPoOIop-
TMOHAJbHO MX XKECTKOCTSIM pacHpeaessaeTcsl TOJbKO Ta 4YacTb HarpyaKI/I
KOTOpasi MPHKJAABIBAETCs T0CIe YCUICHMU.

Ecim KOHCTpYyKLIMM YacTUYHOTO pa3TpyXKeHUs YCTaHABIMBAIOTCSA Ha
CYLIECTBYIOIIME 3JIEMEHTHl W COMPHMKACAIOTCSA C, HAMM B OTACTBHBIX TOY-
Kax (4yepe3 NPOKJIAAKH), TO IPUBEIECHHBIC BHIIIE YCIOBMSI OIpeaeIeHUs
YCHIHH WCXOAsT M3 IPOMOPLMOHATBHOCTU MX KECTKOCTSIM  MPHUEMJIEMBI
JHIIb TIPYM HaJIMYMKM HE MeHee BOCBMU TOYEK OINMMpaHMUs, BKIOYasl KOH-
ueBblie omopbl. [IpH 3TOM paccrosHMe MeXAYy TOYKaMM ONUpaHUS He
JOJKHO TIpeBBIIATh TPEX BBICOT JIIOOOro M3 JBYX YKa3aHHBIX 3JIEMEH-
TOB.

3.19. B KOHCTpYKLMSX YAaCTUYHOTO pas3TpyxKeHHUS pacyeT IO Ipou-
'HOCTU CEYEHMUI, HAKJIOHHBIX K MPOJOJbHON OCH 3JIeMEHTa, MPOMU3BOAUTCS

nmo CHull 2.03.01—84* Ha Bclo Harpy3Ky TOJBKO JUISI YCHUJIMBAaeMOIO
3JIEMEHTA.

Yeunenne mpoMexXyTOYHBIME KECTKUMU U yNpYTAMH
oropamu

320. K peuieHuro Bompoca O BbIOOPE pacuyeTHOH CXEMbl IIPU  YCU-
JIEHUM KOHCTPYKLUMHK [JOTIOJHUTEAbHBIMU XECTKMMU OMOpaMH  CIEOYET
NOJXOAUTh OCOOEHHO THIaTeJbHO. [Isi 3TOro cjaeayer mpeaBapUTEIbHO
-OMpPeAeNHTb BO3MOXHYI0O O00IIyI0 JeopMalvio OT OXHUIAeMbIX Harpy-
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30K B MeECTe IIPUMBIKAHMUSA K YCUJIMBAeMON KOHCTPYKIHH U yOeIUThCH
B TOM, 4To dTa nedopmauusa °* cocrasasger He Oomee 10 9% mnporuba
YCUJIMBAEMOM KOHCTPYKLUMM 0O€3 ydyeTa ONMpPaHMs €€ Ha KECTKYIO Omopy.

3.21. Ilpy mnomBemeHMM TIPOMEXYTOUYHBIX XECTKMX OIIOp YCUJIMBAE-
MBI€ 3JIEMEHTHI JOJKHBI ObITh MAaKCHMMAaJbHO PasrpykKeHbl.

Ycunusa B usrubaeMbIX 37eMEHTax OINpeleIsiloTCsl OTIAEJbHO OT Ha-
I'PY30K, AEUCTBYIOIIMX OO YCTAHOBKM JOIOJHMUTEJIbHBIX OMNOpP, M OT Ha-
I'PY30K, KOTOpPble NPUKJIAAbIBAIOTCSA MOCJHE€ YCTAHOBKM OSTHUX OIOP~

B nepBoM ciiydae pacyeTHasgs cxeMa NpUHMMAaeETCs MepBOHAYAJBHO
0e3 JOMOJHHUTEJbHBIX ONOpP, a BO BTOPOM CJiydyae — C JOMOJHUTEIbHbBI-
MH omopaMu. PacueTHble YCHJHMS B CEUYEHMSIX 3JIEMEHTA OIpPEAEISAIOT KakK
CYMMYy YCWJIMM, TOJYYEHHBIX NPH pacyere MO MEpBOM H BTOPOM CXe-
MaM. 3aTeM Hecyllasl CIIOCOOHOCTb OIIpeacasdeTcsd B COOTBETCTBUM CO
CHull 2.03.01—84 *.

3.22. Ilpu NpPOEKTUPOBAHUU YCUJIECHUS IOTMOJTHUTEIbHBIMUA XECTKUMU
ONopaMu HEOOXOIMMO, 4YTOObI 3MIOpa M3rMOAIMIMX MOMEHTOB, IOJYYEH-
Hasg CJIOXKEeHHEeM OJII0p, IIOCTPOCHHBIX OT HArpy3K, JICMCTBYIOIIEH 10
YCTAaHOBKM OIIOp, M OT Harpy3Ku, NpHUKJIaAbIBAeMOW IMOCJe yCTaHOBKU
OIOp, HWIJAE HE BBIXOAMJIA 3a Mpelneabl (PakTUYECKOW MNPOYHOCTHM Ma-’
TepuasoB.

B otrnenbHBIX caydasgx Haa HOBOW OIIOpOM MOITYCKAaeTCs OTpulla-
TEJIbHBII MOMEHT, NPEBBIIIAIOIINNA 3HAYCHUE J:[onyCTI/INioro. B sTtom cuy-
yae B pacyeT CJEAyeT BBECTM IUIACTUYECKHUI IDApHUP M PAaCCUUTHIBATH
IO HOBOW pacyeTHOM cxeme. IlOCKOJIBKY B MecCTax YCTAaHOBKM JOIOJ-
HUTEJIbHBIX XECTKMX OIIOP BEpXHAS apmarypa OOBIYHO HMeeT Malylo
TUIOLIAb n_onepéquro ceueHusd, Oanky mocae 0Opa3soBaHUsA TpPEUIUH
fal 9TOil ONOpOl CleAyeT paccMaTpUBaTbh KaK pa3pe3Hylo ¢ IMIapHUp-
HbIM OIMpaHUEM, B MecTe omnopbl. Ilpy 3TOM pekomMeHayeTcs oOecIeum-
BaTb AOCTATOYHYIO TUIOIIAAb ONHMPAHMS, HA AOIMOJHUTEIbHON OIMOpE, VYH-
ThIBasl BO3MOXKHEIE OTKJIOHEHHMS B IOJOXEHMU W HANpaBJICHWM TPEUlHH.

323. B wu3rnbaeMbIX DBJIEMEHTaX, YCHJEHHBIX YINPYTMMHU OIIOpaMH,
TaK Xe, KaK M IIPpU XECTKMX OIOpax, pacyeTHHIE VCUJIUSI B CEUCHUSX
9JIEMEHTa OIpPEAEAT, KaK CyMMY YCWJIWH, MOJYyYEHHBIX IO ABYM pac-
Y4eTHBIM cxeMaM (cMm. 1. 3.20). |

PacyeT KOHCTpyKUMI NpHU YCUICHUM YIOPYTUMU NOMOJHUTEIbHBIMU

OlopaMM pPCHOBaH Ha paBEHCTBE NMPOTrMOOB YCUJIMBAEeMOTO M YCUJIMBAIO-
ILEr0 3JIEMEHTOB B MECTe UX COEIUHEHWH,

B kayecTBe pacyeTHOM cCXeMbl OT Harpy3ok, IpPHUKJIaIblBaeMBbIX
1I0CJIe yCTAHOBKM [JOIIOJHUTEIbHBIX YIIPYTMX OMNOP, MOXET ObITb IIPU-
HsATa Oajka Ha YIOPYromojaTJHBHIX ofopax. Ycuiusg B Takoil Oajike

OIpEeAeISIIOTCSI TIPU W3BECTHBIX XapaKTepUCTUKAaX KECTKOCTM Omop IIo
ypaBHEHUSM IISITU MOMEHTOB.

Il omnpeleseHHs XapaKTEpPUCTUK KECTKOCTM HeoOXOAHMMO CHEJaTh
CTaTUYECKUU pacYEeT BCEW KOHCTPYKILIMU JOMOJIHHTEJbHOHM OMOPHI M YCTa-
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HOBUTb BEJIMUYMHY IepeMelleHUs] OT €JMHUYHON CUJbl B TOUYKE YCTAHOBKU
JOMOJIHUTENbHOM OMOpbl. XapaKTePUCTHKA XECTKOCTH IIPU HECKOJbKHUX
YOPYTUX OIopax yCTaHaBJAMBAaeTCd IJIS KaXAOW M3 HUX.

3.24. Ilo BbHIOpaHHOI pAacyeTHOH cXeMe€ W Harpy3kaM, MpPUKIaJbl-
BaeMbIM K YCHJIMBAaEMOMY 3JIEMEHTY M YIPyTMM ONOPaM B MeCTax HX
cConpsixXeHUs1 (paBHBIM peaklLMsIM), OINPEHENSIOTCd YCUIMWSA B JOIOJHU-
TeJbHBIX YIIPYTUX ONOpax.

325. B MecTrax YCTAaHOBKM XECTKMX H YIPYIUX JOMOJHUTEIbHBIX
OIOp HEOOXOAMMO IPOBEPUTH YCHIMBAEMYIO OanKy Ha HAEHCTBHE IOIle-
PEUYHBIX CHJI |

3.26. PexoMeHayeTcsl YYMTBIBAaTb BO3MOXKHOE nepepacnpeneacHue
Harpy3okK B YCUJMBaeMOM 3JIEMEHTe:. 3a cueT gedopMaLuil MOJA3yyecTu —
IpU YCTPOMCTBE NOMOJHHUTEJbHBIX OMOP M3 XKeJNe300€TOHHBIX 3JEMEHTOB;
32 CYET CHUXEHUSI XKECTKOCTM B coOTBeTCTBUM ¢ TmosaoxeHusimu CHull
2.03.01—84 * — mpu BO3HEHCTBUU IUTENBHBIX CTAaTUYECKUX HATPy30K.

PexomeHayeTcsl Takxke YYMTBIBATH IepepaclpencieHue YCUJIUKA BO
BpEMEHM MEXIY yCUJIMBaeMOM KOHCTPYKUMEH M 3JIEeMEHTaMU YCUJEHUS
B COOTBETCTBUU C «PyKOBOACTBOM 110 pacyeTy CTaTUYECKU HEOIpese-
JUMBIX XeJie300eTOHHBIX KOoHCTpykKumit» (M.: Crpoituszgar, 1975).

YcuneHne xene300€TOHHBIMUA O0OWMaMu, pyOamkamMu
¥ HapalMBaHUEM

3.27. XKene300eTOHHbIE U3TMOAaeMble JJIEMEHTBI, YCHJIMBAEMbIE€ XKe-
N1e300€TOHHBIMU 000WMaMu, pyOalIKaMKM M HapallMBaHUEM, pPaCCUHTHI-
BalOTCI KaK MOHOJUTHHIE. [Ipu 3ToM pedekThl (KOppo3usi MJIM OOPBIBHI
apMaTypbl, IOBpeXJIeHUs] OeTOHAa M IIp.), CHUXAWOLME HECyIUIyl0 CIo-
COOHOCTb, €CJIM He MCIPaBISIOTCSI, TO YYMUTBHIBAIOTCS TIPU pacueTe YCHU-
JICHHOM KOHCTPYKUMHM, KaK M IIpU pacyeTe KOHCTPYKUMI [0 YyCuJeHUS.

3.28. Pacuer 1o HOpMAaJbHBIM CEYEHMSIM U3rMOAEMBIX 3JIEMEHTOB,
YCUJIEHHBIX oOoWiMamMu, pyOalikaMM M HapallMBaHWEM, B CBS3M C Ha-
JIMYMEM B OJHOM CEYEHMM pa3JIMUHBIX KJIaCCOB 6eTOEa W pa3JIMYHBIX
BHIOB apMaTyphbl, a TakXe B CBSI3U C pPAacCMOJOXEHHWEM apMaTypbl YCH-
JIMBAEMON 4YacTU CeYyeHUS U apMaTypbl YCWIEHUA Ha pasiIMYHBIX YPOB-
HSIX PEKOMEHAYETCS BBINOJHITH MO OOLIEMY CcJydyal pacueTa Xeje30-
OETOHHBIX KOHCTPYKUMI Mpu a1000i (opMe ceyeHUs B COOTBETCTBUM CO
CHull 2.03.01—84* ¢ yyerom K03(DGULKEHTOB YCIOBUIA pabOTBl (CM.
m. 3.13).

OCHOBHBIE TIOJOXEHMS IO pacyeTy Ha OCHOBEe OOILIEro ciayyas c
y4eTOM OCOG6eHHOCTeH yCUJIeHUS NpuBeicHB B 1. 3.60.

3.29. Pacuer wu3rumbaeMbiX KOHCTPYKUMIA, YCUJEHHBIX 00OiMaMu,
pyOamkaMyM M JIBYXCTOPOHHMM HapallMBaHWEM, C JIBOWHON apMaTypoi
B YCHWJIMBAEMOM M YCWIMBAWOIICH YacCTIX CeyeHHus, HOPMAJbHOTO K IIpO-
JOJbHOA OCHM, KOIrJa BHEIWIHSS Cujaa JEWCTBYeT B IIJIOCKOCTH OCU CHM-
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MeTPHH, J[OIYCKAeTCd IMPOU3BOAUTL B 3aBUCUMOCTM OT  COOTHOLLEHU
MEXIY 3HAYEHUSAMM OTHOCUTEJILHOM BBICOTHI CXaToOW 30HBI OeroHa &,
OmnpenensieMoli M3 COOTBETCTBYIOIIMX YCJIOBUM paBHOBeCUs, U 3Haye-
_HHEM OTHOCUTEJIBHOII BBICOTBI CXaTOl 30HBI OeTOoHa §&r, oIpeneasIeMoi
nmo CHaull 2.03.01—84 * u3 ycioBus, 4To npeaejbHOe COCTOSIHUE 3JIEMEH-
Ta HacTymaeT OJHOBPEMEHHO C JOCTHXKEHHeM B pacTSIHYTO apMmaType
pacyeTHOTO COINPOTUBJIEHUS C YYETOM COOTBETCTBYIOIIMX KO3(PPULIMEH-
TOB ycJaoBUi paboTel apmaTypsl Ys; 1o CHull 2.03.01 — 84* 3a muckio-
YECHUEM Ysé.

OTHocHTeNbHAs BHICOTA CXKATOW 30HBI GETOHA E oOMmMpenensercs Mo

dopmyne
E =5 x/ho,red: (3)

[I€ X — BBICOTA CXaTOM 3O0HBI 6GTOH3. ho red—paCCTOHHI/IC OT CXaTou
rpaHmn oo o0111eT0 IleHTpa TSIXKECTU paCTHHYTOI/I apMaTypbl YCHJINBACMO-
ro 9JICMCHTA U paCTHHYTOI/I apMaTypH YyCUJICHUA.

[Ipn ompenenenun & m Eg, KOrma B CXKaTol 30HE PACIOJOXEH yCHU-
JIMBA€MbI M YCUJIMBAIOIIMUKA OETOH PAa3HOro KJjacca, B pacyerax CJAEAyeT
IIPHHHMAaTh PACUYETHOE CONPOTHUBIEHUE OeToHa Rp 6ojiee HU3KOrO Kiacca.

IIpuBeneHHOE paCCTOSIHUME OT CXATOW I'paHU YCHJIEHHOTO 3JIeMEHTa
0 OOIIEro IEHTpa TSKECTH OIpeneaseTcs 1o (opmyie

ho,red =h0+ared, 4

roe Ay — - paccTosiHHe OT CXAaToil rpaHM YCHJIEHHOrO 3JieMEHTa 0 IIEHT-
pa TAXECTH DPACTAHYTOM apMaTypbl YCUJIMBAEMOTO 3JJIEMEHTA; Qreq —
pacCTosIHME OT ILEeHTpa THAXKECTH PACTIHYTOM apMaTypbl YCHJIMBAeMOTO
BJIEMEHTAa A0 OOIIEro ILIEHTpa TSXKECTU PACTIHYTOM apMaTypbl YCUJIMBae-
MOTO D3JIEMEHTa M JONOJHUTEJIbHON apMaTypbl ycujeHust (puc. 57).

[Ipyn pa3au4yHBIX 3HAYEHUSX PACUETHOTO COMNPOTUBJICHUS PACTIHY-
TO M CXAaTOW apMaTypbl YCHJIMBAEMOro 3jeMeHTa Rs; M Rse M apMary-
poi yCUJIeHUS Rs, ad M Rsc, qa TOJOXKEHHE UX OT UEHTPA THAXKeCTU Areq
OIlpeleNsieTCs C yY4eTOM IIpUBEIEHHON IUIOLIAAM CeYEeHUS pacTIHYTOM
As, red u cxartoit A’s, red apMaTypbl

Qred = Rs,adAs,ad (hﬂ,ad—ho)/ (RsAs"I'Rs,adAs,ad); )
As,red =As+ (Rs,ad/,Rs)As,ad; (6)
A,s,red=A,s+ (Rsc,ad/Rsc)A,s,ad, 7

As u A’s— miomanp PACTSHYTOH M CXATOH apMaTypbl YCHIMBAEMOTO
oneMeHTa, Asaga 1 A’s,qa— TO XKe, YCUIMBAIOIIETO OJJIEMEHTa, Ry U
Rs,ad — pacueTHoe conpoTHUBIEHME PACTIHYTOM apMaTypbl YCUJIMBAEeMOTIO
Y YCWIMBAIOILETO 3J1eMEHTOB, Rsc M Rscaa — TO XK€, CXAaTOW apMaTyphbl
YCWJIMBAEMOTO ¥ YCHJIMBAIOLIETO 3JIEMEHTOB; hg,cqa — paccTossHUE OT CXKa-
TO TpaHU YCUJIEHHOIO D3JIEMEHTa 10 LEHTpa TIXKECTU pacTIHYTOM ap-
MaTypbl YEHJIHBAIOLIEro 3JIEMEHTA.
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Puc. 57. Cxembl ycMJHMii W 3MI0pPbl HANPSXKEHWH B CeYEeHUM, HOPMAJBHOM K Mpo-
JIOJIbHOW OCHM M3rudaemMoro 3JieMeHTa, NMPU pacyeTe €ro Nno MPOYHOCTH, YCHJICHHOro:

a— O60fIMOfI; 6 — IBYXCTOPOHHUM HapamuBaHUEM, 8 — TO XK€, C IepcapMupoBa-
HHUECM paCTHHYTOfI 30HbI; I — OAHOCTOPOHHUM HapalluBaHUEM
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3.30. CorjmacHO mnoJoOXKeHHaM, CPOpPMYJMPOBAaHHBIM B 1. 329 Ha-
cTosIMx PexkomeHgauuii, NpsIMOYTOJbHBIE M3TM0AeMbI€ SJIEMEHTBHI PEKO-
MEHIYETCS IMPOEKTUPOBATh TAaK, 4YTOOH €o00J101aaoch ycioBue &<<Er.
B stoM cinydae ¢ yyetoM @opmyanl (4) OTHOCHUTEJIbHAs BBICOTA CXKa-
TOl 30HBI OeToHa § ompenenasieTcss Mo ¢Gopmyie

E = (RsAs,red_RscAé,red) /Rbbho,red, (8)

rne b — WHpPHHA YCHJIEHHOrO JJEMEHTa; Rp — pacueTHOE CONPOTUBIIEHUE
oeToHa, mpuHuMaemMoe Rb winm Rpaq B 3aBUCMMOCTM OT Kiacca OeToHa,
MOMAJal0IIero B cxXaTyo 30Hy OetoHa (m. 3.29).

PacueT mNpoYHOCTM ceYeHUS YCUJICHHON KOHCTpyKuuu M mpPOH3BO-

AUTCA M3 YCIOBHUA

MQ Rp,reabx (ho,red“"o,5x) ‘l"RscA,s,red (ho,red—a/), (9)

rie a’ — pacCcTosiHME OT CXAaroM TpaHM OETOHa YCUJIEHHOTO 3JIEMEHTA
IO CXAaTOW apMaTypbl YCHUJICHUS.

[IpuBeneHHOE pacyeTHOE COMNMPOTHUBIEHUE OeTOHa CXarod 30Hhb
YCUJIEHHOTO 3JIEMEHTa Ry, red ONpeAeseTcs 1o QGopmyse

Rb,red= (RbAb+Rb,adAb,ad) /Ab,tot, (10)

rne Asptot=Avs+Asb,0a; Rb — pacueTHOE CONPOTUBICHUE OETOHA YCWIU-
BAaEMOTO dJIeMeHTa NpU cXaTuu; Rp,eq — TO Xe, YCUIMBAIOIIETO 3JEMEH-
Ta; Ap — IJIOmALb CEYEeHUS CXaToil 30HBI OETOHA YCUJIMBAEMOTO 3JIe-
MeHTa; Ap,aa — TO Xe, YCWIMBAIOIIETO 3JeMeHTa; Ap,tot — CyMMapHas
MJIoNIaJb CEYEHUSI CKaTOMl 30HBI OETOHA YCUJEHHOTO 3JeMeHTa.
[Tnomanb ycujuBaeMOro 0O€TOHAa, HAXOISLIErocs B CXAaTOW 30He,
pEeKOMEHIYyeTCs BbIpaXaTh C MCIIOJb30BaHMEM TIOJHON BBHICOTHI CXaTOM

30HbI OeToHa Xx (cM. pHC. 57), KoTopasd ompenaenasercda mno ¢Gopmylie

:x'l_l_x?!

rac X\—‘IaCTb BBICOTBHI CXATOM 30HBI 6€TOHa, HaXOoAllasdACd B YCHJIW-
BAa€MOM DJJIEMEHTE, X2 — TO XK€, B YCWJIMBAIOLIEM OJJICMCHTE.

Ap= b—(arint+a'rin) ] x1;
Ap,aa=bx—As,

re @rin U Q'rin — MUPUHA O0OMMBI HapallVBaHMUA.

IIpn ycuiieHUM Xene300€TOHHBIX 3JIEMEHTOB HapallMBaHUEM CO CTO-
POHBI CXAaTOl M pacTIHYTON 30HBI Qrin U Q'rin pAaBHBI HYIIO.

Ecim B pe3ynbTaTe pacyera oOKaxXeTcs, YTO BBICOTA CXKAaTOW 3OHBI
0eToHa HAaXOJMUTCS TOJBKO B OETOHE YCHJEHMS, TO BMeCTO Rb, red clie-
IyeT NPUHATH PACUYETHOE CONPOTUBIEHHE O€TOHA YCUIEHUSA R, ad U
YTOYHATHh HOBYIO BBICOTY CXaTOW 30HBI O€TOHA.

BricoTy cxkaTtoif 30HBI O€TOHA HaxoauMM Mo (opMyJe

x= (RsAs,rea—RscA’s rea) | (Rp.reab). (11)
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3.31. KcuaudecTBO NONOJHUTEIBHOW pacTaAHyTOH apmaTypbl Ag .4
8 COOTBETCTBUM C MOJOXEHUSIMU, copmyaupoBaHHbIMU B mm. 3.29, 3.30
HacTodmnx PexoMeHpanuii, HaxoguMm I0 opmyne (cM. puc. J7)

Asaa = — (A[2) £ V(4[4 — B, (12)
rme A u B — koadduuneHTh, paBHBbIE:
A — (RsAs-—RscA's,red—Rb,r:edbho,red) /(OI,5Rs,ad); (13)
2[M+ (RSCA.; red @ — Rs As hy, red)] Rp,red b +
B = 5 ——
' Rs,ad

2
+ (Rs 4 Rse A5 red)?
e (RS L Lol (14)

Korma apmaTtypa yCcMJIMBAeMOTO M YCHJIMBAIOLIETO 3JEMEHTOB B CXa-
TOM 30HE OETOHAa OTCYTCTBYEeT WJM B pacyeTe He yuyuTbiBaetrcsi, A u B

B (dopmyne (12) onpegensitorca IO CAEAYIOIIMM 3aBUCHMOCTSIM CM.
puc.57):

A= (RSAS'—‘Rb,redbho,fed)/(O,5Rs,ad); (15)
B= [2 (M_RsAshO,red)Rb,redb+R2sA2sZR2s,ad. (16)
B »sTOoM ciayyae BbICOTA CXaTOW 30HBI O€TOHA X OMNpeIeasercs Io
dbopmye
X=(RsAs+Rs,aaAs,aa) [ (Rb,reab). (17)
3.32. Ilpu pacuere MO MPOYHOCTU MPSIMOYTOJbHBIX U3rM0OAaeMBbIX 3Jie-
MEHTOB pPEKOMEHIYeTcs coOumonath yciuoBue X<<Erhg, red. B ciayuasax,
KOTJa IUIOIIAAb CEYEHUS pACTAHYTOl apMaTypbl MO KOHCTPYKTMBHBIM
cooOpaxeHMsIM UJIM U3 pacuyeTa IO INpPeIeJbHBIM COCTOSIHUSIM BTOpPOU
TpYIIB IpHUHATA OOJBIIE, T. €. YCJIOBME NPUHUMAET BUA X>>Erho,rea,
pacueT cleAyeT IPOM3BOIMUTH MO gopmyiaaMmM obmiero ciaydas (cMm. 1. 3.60
HacTosguX PekomeHanui).
JlomyckaeTca TakxXe Ipu ycioBuu X >>Erhg, red mpoussoouTth pac-
yeT no d¢opmyae (8), a BBICOTYy CXaTOM 30HBI OETOHA X OMNpPEIEIsATh
110 3aBUCUMOCTU (cM. puc. 57)

X= (Us,adAs,ad+GSAS‘—I?scAls,red)/(Rb,redb), (18)
rac
0,2+ ¢
o5 = e R (19)
0.2+ 5 +0,35_:.!.’.(1 -T-——)
R €R
0,24 ¢
Os,ad = UspR ( E ) Rs> aar (20)
0,2 +¢&+4 0,35 Re aa " tr

TI€ Osp— IPEABAPUTEILHOE HAMNpSXEHUE B HaIpsgaraeMon apmatrype J
o0 obOxaTusg OeToHa (IIpYM HATSIXEHUM apMaTypbl Ha YHopbl) Ju0OO B MO-
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MEHT CHUXEHUS BEJIMUYMHBI INpPENBAPUTEJbHOrQ. HANpSIKEHHUS B OCTOHE
IO HYJA BO3LEHCTBMEM HA DJJIEMEHT BHEIIHHX (haKTUUYECKUX WIH YCIOB-
HEIX CWI. Ompepedsiercsi ¢ KoadduuuenToM ysp >0 mo CHnll2.03.01—84 *,

B ciyuasx, Korga npedBAPHUTENbHOrO HAMNpPsIKEHHS HET, B (GopMy-
max (19) wm (20) Tperbe ciaraeMoe B 3HaMeHaTese BBINamacT.

[Ipu ompejeseHHH BEJIUYUH Os H 'Os, ad 3HaueHUs & U Er BBIYUC-
JSI0TCSI B COOTBETCTBMM C T€M KJjaccoM O€TOHa, B KOTOPOM pPacIIoJio-
KEH CTEepXEHb.

[Imomans AOOMOJHUTEABHONM apMaTyphl pacTSKEHUSI B 3TOM cJyyae
TakxXe omnpependercs u3 yciaosust (12), rme

A= (GSAS_RSCAIS,red"—Rb,redb‘hO,red)ﬁ/ (O,SGs,ad) H 21)
B = [2 (M+Rsc s,red _UsAsho,red) Rb redD
(UsAs—RscA’s,red) 2]023,ad. 22)

3.33. Ilpu ycuiaeHuu M3rubaeMbIX MPIMOYTOJbHBIX M TaBPOBBIX 3J€-
MEHTOB (0ajoK, IUIMT WM T. I.) HapaluBaHHeM CBepxy (cMm. puc. 357)
BBICOTY HapalllMBaHUs Xg OIPEHENSIOT M3 YCIOBUS, YTOOBI KOQJIHYECTBO
UMEIOILIecI apMaTypbl ObLIO OOCTAaTOYHBIM TNpPU ACHCTBYIOLIEM  IOCIE
YCUJICHUSI MOMEHTE.

JInsg 3TOro yciaoBUSL TIpU OMHOPSIAHOM pACIIOJOXEHUM apMaTyphbl
TOJBKO B PACTAHYTOW 30He O0eToHa OOIOJHUTEIbHAS BHICOTA 6eTOHI/IpO—
BaHUS ompejaessieTcs 10 chaenpylolei Gopmye:

Xg=—(M/[RAs) +Hk;—0,5x. (23)
[Tpu aTOM BBKGTa CXaTOil 30HBI 6€TOHA X HAXOOUTCS MO.-opmyJie
X== (RsAs)/(Rb,redb) ’ (24)

rne Ry, red cienyeT MpUHUMATh:

NP BBICOTE CXaToll 30HB MEHbINEH, 4YeM TOJIIMHA cJIosd OeToHa
yCHJIeHHS, paBHOUN Rp,aa;

IIPU BHICOTE CXKAaTOI 30HBI OOJbINEH, YeM TOJLIMHA €10 OeTOHA YCHU-
JIeHus1, paBHOM Rb,red, ompenensemoil mo dopmyJde (10).

3.34. Pacuer TaBpOBBIX 0aJlOK, YCHJIECHHBIX JIBYXCTOPOHHUM Hapa-
IIMBaHUEM KOHCTPYKLMI ¢ IBOWHONW apMaTypoil B yCUJIMBAeMOM U YCHU-
JIMBAOIIEM O€TOHE, MMEIOIIMX MOJKY B CXKaToil 30He, npu EERp IOJI-
KEH IPOU3BOAUTHCI B 3aBUCUMOCTH OT ITOJIOXEHUS TPaHUIBI CXATOM
30HBI;

a) €CJIM TpaHMIA CXAaTOW 30HBI NMPOXOIUT B ToJKe (puc. 38), T. e.
coOJIIoIaeTcsl  yCa0BUE

RsAs,red<Rb,redb/fh’f+RscA,s,red, (25)

TO pacyeT MPOU3BOAUTCA KaK Ui IIPSAMOYTOJbHOrO CEYEHUS LIUPUHOM
B COOTBeTCTBUU ¢ M. 3.29—3.32 Hacrogumux PekoMeHmauuii;

8. 3ak.636 — 113 —
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Puc. 58. Cxembl ycuamii M 31HI0pbI Hagp;m(emm NMpA PACHOJIOKEHUM CXKATOH 30-
Hbl 0O€eTOHa

a — B TIOJIKE DBJIEMEHTAa B CEYEeHMM, HOPMaAJbHOM K MPOAOJBHOW OCHU HU3TMOAEMOro

3JIeMEeHTa, YCUJIEHHOTO JABYXCTOPOHHMM HapallMBaHMEM, IIpU pacueTe ero Io Ipou-

HOCTU; 0 — B peOpe 3jJeMeHTa B CEYECHUM, HOPMaAJbHOM K MNPOJOJbHOW OCU W3TU-

0aeMOro »JieMeHTa, YCHJIEHHOTO ABYXCTOPOHHMM HapalllMBaHMEM, MpPU pacyeTe ero
M0 MPOYHOCTU

0) ecium TpaHuMLAa CXaTOW 30HBI 0O€TOHAa NPOXOAUT B pedpe  (cMm.
puc. 58), T. e. paBeHCTBO (25) He coOisromaeTcsi, pacyeT MHPOU3BOIUTCS
13 YCJIOBUS

M < Rb,redbx (hg,red—O,Sx) —I—Rb,nah,f (b,f—b) (hg,red——O,ShIf) +
"l"-RscAls,red (ho,red_a,) : (26)
ITpy »TOM BBICOTA CXKXaTOM 30HBI O€TOHA X ompeneasercda no @Gop-
MyJie

x=[RsAs,rea—Rb,reah’s (b'—b)—RscA’s,rea] [ (Rp,reab), (27)

rne As,req 4 A’s req onpenenaiorcas no gopmyiaam (5) u (6); Rprea —
no gopmyne (10).
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[momanb OOMOJHUTEIBHOM pacTIHYTOW apMmaTtypbl ycujaeHus JI u B
onpenenserca mo dopmyiae (12), rme -

g = {RsAs—RscAs rea—uxp,rea |bRo,rea+
+h'5 (b'5—b) [} (Rs,ad); (28)
B = {(RsAs—RscA’s rea)?+{Ro,reah’s (b'+—b) 12+
+ 2Rb,red [K'—Rs/‘lsho'red-{-RscA/s,reda,+Rb’red0,5'(b’f-—-b)] =
—2Rb,reatt’} (RsAs—RcsA’s,rea) (b'3—b)} [ (R%,0a) . (29)

3.35. Pacuer TaBpOBBIX 0ajJOK, YCHJEHHBIX OJIHOCTOPOHHMM Hapa-
IIMBAHUEM CXAaTOM TOJKH, C JIBOMHOW apMarypod B YCUJIWBAEMOM
M OJVMHOYHON apMaTypoil B yCUJIMBaIOlleM GeTOHEe NOJIKEeH NMPOU3BOIUTHCS
B 3aBUCUMOCTHU OT IOJIOXEHHUS TpaHUILbl CXATOW 30HBI B COOTBETCTBUMU
¢ m. 3.34 nacrosuuux Pexomenpauwmii. Ilpu stom B Qopmyne (25) cie-
IyeT 3aMeHUTb As, rea Ha As.

Pacuer 0anokK, YCHJIEHHBIX OJHOCTOPOHHMM HapallMBaAaHUEM pacTd-
HYTOTO peOpa, ¢ JOBOMHOM apmMaTypoi B YCUIMBAEMOM M OJUHOYHOM
apMaTypoil B YCHJIMBAIOLIEM CEYECHUM TAaKXeE IPOU3BOAUTCS B 3aBUCHU-
~MOCTM OT IIOJIOXEHMSI TpaHMUbI CXaTol 30HBI OetoHa mo 1. 3.34. Ilpu
stoM B Qopmynax (25) — (29) caenyer 3ameHUTb A’s, req Ha A’s.

3.36. PacueT 1aBpOBBIX 0ajOK, YCUJIEHHBIX pyOallKaMu BOKpPYr peob-
pa, ¢ PacHoJOXEHUEM apMaTypbl Ha pa3JMUYHBIX YPOBHAX OOJKEH IIPO-

BOOUTHCS MO OOIIeMy cJydyalo pacuera corjacHo 1. 3.60 HacTosgmmx
PexomeHaaLuii.

YcuneHue npeaBapUTENbHO HaNpSIXEHHOU apMaTypou

3.37. BenwuyuHy TMpeaBapUTEIbHOTO HAIPSAXEHUS Osp U O'sp B Ha-
npsraemMoii apMmatype S m S’ cienyeT HasHayaTb B COOTBETCTBUHM C Tpe-
oosaHusamu rnassl CHull 2.03.01—84 *. TIpu 3ToM MakcuMajibHasg BeEJU-
Y{HA TPEeABAPUTEIbHOTO HAMNpPSIXEHUS NPU KOHTPOJUPYEMOM YCHJIMM Ha-
TSXXEHMS apMaTypbl HE JOJIKHA IPEBBIIIATh. I8 CTEPXHEH M3 MITKUX
craneit — 0,9Rs,ser, JAJS  cTepXHEH M3  BHICOKOIPOYHBIX  CTaJell —
0,7Rs,ser. MuHuManbHad BeIMYMHA IPEABAPUTENLHOTO  HANPAXKEHUA
CTepXHeil B 000M ciyyae HasHauaeTcss He MeHblie 0,4R; ser.

338. Ilpu omnpeneneHUM yCWIMIA HATSIKEHMS apMmaTypbl HEOOXOIMMO
VUUTBHIBATh IOMOJHUTEAbHBIE YCHJIMS, KOTOPbIE MOTYT BO3HUKHYTb B CBS-
31 C U3MEHEHMEM TEMIIEPAaTypHbIX YCJIOBUM. BelnumHa mOMOJTHUTEIbHBIX
HAIIPSKEHUIA  ONPEACNSIeTCS Ppa3HOCTbIO TeMIlepaTyp B MOMEHT HaTs-
KEHUS apMartypbl M MaKCHMAaJbHOM WJIM MWHUMAJIBHOW TEMIIEPATYPOM
Py YCJOBUSX BKCIIyaTallUH.

3.39. Ilorepu mnpeaBapuUTEJIbHOTO HANpANKEHHS B 3aTIXKKax oOImpese-

asiotess mo CHull 2.03.01—84 * kak 11 KOHCTPYKLIMI € HaTsSXeHUEM
apMaTtypbl Ha OETOH.
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Puc. 59. I'pauk 3aBMCHMOCTH HANPSIXKEHUS OT yIJa HAKJOHA

Besmununy npenBapHTe/bHOrO HANPSXKEHHs IPM YCHJIEHHH XENe30-
'OETOHHBIX , 3JIEMEHTOB CIEAYET MPUHUMATH C KOIG(GULMEHTAMU YCIOBUIA
PaGoTH: Il TOPU3OHTAJNRHBIX ¥ LIMPEHIENbHBIX 3arﬂmex—ysr2=0,8,
JUI1 XOMYTOB M HaKJOHHHIX TAXeE — Vsrs=20,75.

3.40. Ilpm H&TH)KGHI/II/I 3aTSIXKEK ﬁyTeM_ CTITUBAHUS TAPHBIX BETBEHl
OTIPENIEJICHNE BEJIMYMHBI IIPeJBapHTEJbHOTO IHaIHp-H}KeHI/IH Osp PEKOMEH-
AOyeTcsl TMPOM3BOAWUTL B 3aBUCUMOCTM OT TaHIEHCa yIjla HakKjJoHa BETBEeW
i ¢ ucnoip3oBaHueM rpaduka (puc. 59), MOJYYEHHOTO M3 COOTHOLIEHUS

osp—¢Es = (¥ 2+ 1 —1)Es, (30)
e Es — Momynb YIpYyrocTH apMaTyphl YCUJIMBAeMOTIO 3JjieMeHTa.

IIpy 3TOM HEOOXOOMMO MCKIIOYaTh YYacCTOK MAaJIbIX YKIOHOB [<C
< 0,01, npE KoTopbIXx M3MEHEHHE YKIOHOB BbHI3bIBAET MaJble HaIpsKe-
HUA, KOMIIEHCUPYIOIIWE IEPBOHAYANIbHOE BBIPAMICHUE CTEPXKHEIA.

3.41. OmnpeneneHue Hecyueld CHOCOOHOCTH, MO HOPMaJbHBIM ceye-
HUSAM HM3TM0AeMbIX 3JIEMEHTOB, YCHJICHHBIX MPEIBAPUTENbHO HATIPSXKEH-
HbIMUA CTEPXHSIMM, HE MMEHOIIMMM CLEIUIEHWS € OETOHOM, PEKOMEHIYET-
csl BbIIMOJHATH B cooTBercTBUM co CHull 2.03.01—84 * ¢ yueTom mm. 3.29,
330, 342, 343 nHacrodgmmux PexoMeHmaluii. '

342. Ecnu BHEWHAS cujaa ACWCTBYeT B IUIOCKOCTH OCHM CUMMETPUM
CeUEHNUs, TO ONpeIeeHNe Hecylleil CIOCOOHOCTH WM3rMOAaeMbIX 3JIeMEeH-
TOB, VCWJICHHBIX MpEABAPUTEIbHO  HAMPSDKEHHBIMHA — TOPU30OHTAJIbHBIMU
CTePXHSIMHU, IOMYCKAETCHd BBIMOJHATH B 3aBUCHUMOCTHM OT COOTHOLIECHUS
MEXIy BEJIMYMHONM OTHOCHUTENBHOW BBICOTHI CXKaTOWM 30HBI OeToHA §, oI-
pelenseMoii M3  COOTBETCTBYIOLIMX YCJIOBUI paBHOBECHS, M TPAHMYHOIO
3HAYEHUS OTHOCUTEJIBHOW BBICOTBI CXAaToOW 30HbI OeTOoHa &g, NPU KOTO-
poil TIpeleNbHOE COCTOSHME HACTYMaeT OXHOBPEMEHHO C JOCTHXECHHEM
B PACTSHYTOW apMarype S YCUJIMBAEMOIO 3JIEMEHTa — HallpsiKeHHs,. PaB-
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HOro pPACYeTHOMY CONMpPOTHUBIEHUI0O Ks, a B apMmaType YCWIEHUS HaNps-
KEeHUs, ompenenseMoro no dgopmyle

-‘Him,ad.‘—‘w lﬁsp;ad + QaRb?,ser =

& Ssp,ad Rb,xer ho,red -
o gt ),
% Rs,ser,ad ! /YS G

rne o =Es/Ey; Ep — Monynp ympyroctu OeTOHa yCHJIMBAEeMOTO 3Jie-
MEHTA; Osp,ad— 3ah4aBacMas BEJIMYMHA TMPEIBAPUTEIBHOTO HAIMPAXEHUS
B IONOJHUTEJNBHOI apMaType ycwieHUs (¢ y4eToM MoTeph); Rs,ser,ad —
pacyeTHOE COINPOTHUBJICHUE AOMOJHUTEIbHONW apMaTyphl YCUJECHUS s
NpeAeJbHbBIX COCTOSAHMUI BTOpo rpynnsl, MIla; ys — kospduumeHr Ha-
nexHocTH 1o apmarype, onpenensgeMmbliii mo CHull 2.03.01—84 %, p—
KO3(pGULUEHT apMUPOBAHUS, OmpeneaseMblii M3 OTHOLIEHWSI CYMMapHOH
wIomany ycuauBaeMoll As m ycuauBawouied apmatypbl Asp,ed K IUIOIA-
o1 OeToHa, BBIYMCJIEHHOW M3 NPOU3BEAEHMUSI IIMPUHBI YCUJIMBAEMOTO 3Je-
MeHTa b Ha paccTOosTHME OT CXaTol TIpaHUW YCUJIEHHOI'O 3JeMeHTa [0
IeHTpa TSIKECTU pACTIHYTONL apMaTypbl HAp; / — paccTosTHHE MeEXIy
BHYTPEHHUMHU TOpLIAMHM AaHKEPOB apMaTypbl ycwieHHus, M; Op — OCHOB-
HOIM Oe3pa3MepHbIli KO3(pOdULUMEHT, omnpeaeiaseMblii 1Mo Qopmyie

Op = [ ((SaEs,adAs)I (Rs,ser,adES,stAsp,ad)’ "—501"{" 1,3, (329

rie o0a — BCIOMOFATeNbHBIH  KO3(UIIMEHT, IpUHMMaeMbid paBHBIM
820 MIla; Es,gq — MoOmyJdb YIPYroCTHM HONOJIHUTE/IbHOH apMaTyphH yCHU-
neuud; E¢ st — Monyap ynpyroctu apMmatypbl Kiacca K-7, mpuHmMaemoit
3a oTasoH, paBHBIT 1,8-10° MIla; Asp,eq — TUI0OMIAAL IOTOJTHUTEIBHON
HampsraeMo apmatypbl ycuiaeHust; Oq — KOdP@UIMEHT, yYUTHIBAIOIINIA
OTCYTCTBME€ KOHTaKTa apMaTypbl YCWJIEHUS C YCUJIMBAEMOU KOHCTPYK-
uvedr v paBHbIM 0,55 (mpyM HaAMYMM KOHTAKTa paBeH HYJIO).

[Ipy 3TOM  Olimjeq 9 BBICOKONPOYHOM MPOBOJOYHOM apMaTyphl
MPUHUMAETCS HE BBIIIEC €€ PAaCYeTHOro comnpoTuBieHus corjacHo , CHull
2.03.01—84 *,

[Tpn onpeneseHUn TpaHUYHOW OTHOCUTEJIBHOU BBICOTHI CXATOW 30HH
oerona E&r mo CHull 2.03.01—84 * HampsaxeHUs B pacTIHYTOH apmaType
cieayeT NPHHHMATh 10 apMmaType C O60dsiee BBICOKMM PaCUYETHBIM COIPO-
TUBJIEHUEM .(HO apMaType YCWIHBAeMOro 3JjeMeHtTa JuO0 IO JOMOJ-
HUTEJBbHOM HaNpsAraeMo apmaTrype YCUJICHHUS).

PacueTHasg cxema ycuJIeHMsS H3rudaeMoro 3JeMEeHTa HamnpsaraeMoun
apMaTypoil 0e3 cuermjieHusd C OCTOHOM B pAaCTSIHYTOW 30HE MpPU OJHOBpE-
MEHHOM YCHUJIEHMM CXaTOi 30HBI NpuBeaeHa Ha puc. 60,

3.43. Ilpu mpPOEKTUPOBAHUU U3TMOAEMBIX DJIEMEHTOB, YCUJIEHHBIX
MpEeABAPUTEIBHO HAaNpsAraeMol apMaTypou, cieayeT coOJonaTh .yCJOBHE
E<C&r, orpaHnumBapIIce OTHOCUTEIBbHYIO BBICOTY CXKAaTOM 30HBLI GeTOoHAL

[TIpoekTHpOBaHHe: M3rMOAaEeMbIX 3JIEMEHTOB C YCUJIeHHMEM MpeiBapH-
TEJIbHO HAaMNpsAraeMou apMaTtypou (3aTsikkamu) 0e3 CcOoOMoAcHUS YKa-
3aHHOTO VYCJIIOBUS HE PEKOMEHIYETCH.

IIpy HegocTaTOYHOM Hecylleld CHOCOOHOCTM C IIpeleJbHbIM 3Hauye-
HHEM CYMMapHO#l IUIOIaAM apMarypbl [Uld HOPMAaJbHO apMHPOBAHHHEX
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Puc. 60. Cxembl ycHaMii ¥ SHIOpbl HANpPSKEHHH B CeYeHHM, HOPMAJBHOM K NpO-
J0JIbHOW OCH M3rnGaeMoro 3JIeMEHTA, YCHUJIEHHOTO MNpeaBapuTEIbHOI0 HANpPSKEH-

HOM apmaTypoii 0e3 cuemjieHusi ¢ 0eTOHOM
a) As: A;\ ad 6)
I b j A’s 's,ad
3 [ f \ \
F'"
jL [ \ \
| — \
- -
5|5 s * Elg| s
o i .:O < F
; L
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Puc. 61. PacnojiokeHHe LEHTPA TAXKECTH. APMATYPbI YCHJIMBAEMOIrO 3JJIEMEHTA M
JOMOJTHUTEJbHON HANpAraeMoii apMaTypbl IPH PACHOJIOXKEHHH €€

@ — TMOJ HUXHEH IUIOCKOCTbIO YCUIMBAEMOIO 3JieMEeHTa; 0 — MO0 OOKOBHIM CTOPO-
HaM YCUJIMBAeMOIO 3JIeMEHTa

KOHCTPYKIM [OajbHEWIlee YBEJHUEHHE [OMOJHUTEJIbHOM HaIpiaracMou

apMaTypbl MOXKET OCYIIECTBIATbCS C OMHOBPEMEHHBIM VCHJIEHHMEM CXa-
TOU 30HBI. '

Pacuer HOPMaJIbHBIX CEYECHU I .HO IIPOYHOCTHU OCYIICCTBIACTCA IIO

dopmyse (9), a omnpeneleHMe OTHOCHUTEJbHOM BBICOTHI CXAaTOW 30HBI
oetrona § 1o dopmyie
E: (RsAs"l"Glim.adAsp,aa‘—'RscAys,red)/ (Rbbho.red), 33)

rI1e Olim,ad — onpenensgerca 1o dopmyiae (31);
(4) w npuHMMAaETCd paBHBIM He 00j€e BBICOTEHI

— 118 —

ho,rea — IO (popMyIIE
MOIMEPEYHOI0 CEYEHMUS



KOHCTPYKLMU hA; BEIUYMHA Qred, BXoadgliadg B ¢dopmyny (4), ompeae-
JIIETCA 110 3aBACHMOCTH

Qred = [Rsp,adAsp,aa(ho,ré‘d— 'ho) 1/ (RSAS"I_RSp,adASp,ad) (34)‘

e R,p,ad— pACYETHOE CONPOTUBJIEHUE HOIIOJHUTEIBLHOM apMaTyphl
YCUJICHUS.

[lpn >TOM, €clmu Qreg>0, TO OOIMMI LIEHTp TSKECTU PaCTAHYTOMR
apMaTypbl HaXOOWUTCA MEXAY YCUIMBAEMOW W YCWIMBAIOUICHM apMary-
poil, a MOCJeOHAS PACIIOJOXEHA IO IIJIOCKOCThIO 3JIeMEHTa IO BBICOTE;
ECIN Areq<<0, TO OOIIMI LIEHTP TSIKECTU PACTSIHYTOM apMaTypbl Haxo-
JIUTCS MEXAY YCUIMBAWOIIEH W yCUJIMBAacMOU apMaTypoii, a YCWINBaIo-
masg apMarypa pacrojoXeHa .0 OOKOBbIM TpaHdAM sjaeMmeHTa (puc. 61).

BricoTa cxkatoii 30HBI O€TOHA X OIPEACIICTCS

X = (I0'11zn,adAsf),ad—i—RsAs—RscA,s,red) / (Rb,redb) . a35)

HeobOxogumag momaab NOpeaBapUTEIbHO HAIPSIXEHHOW pacTIHY-
TOIl apMaTypbl Asp,aq BeIUMCIAETCS 1O dopmyne (12), rme

A= (RsAs‘—‘ RscA's,rea""‘Rb,redbho,red) / (0,50'11m,ad) 3 (36)
B =2 [M+ (RscA,s,reda’+RsAsho,red) ] Rb,redb“"‘
‘—"'(RsAs";"RkscA,s,red) 2/0211m,ad. (37)

[Ipy ompeneseHUM BBICOTHI CXKAaTOW 30HBI U IUIOLIAAM TpeaBapU-
TEJbHO HANpPAXEHHON apMaTyphl Asp,ad BEINYVHA Olim,ad TPUHHMAETCS

C yuyeToM KO3(Q@UIMEHTA YCIOBUM palbOThl Ys, ONPEACLISIEMOrO IO
CHulI 2.03.01—84 *, |

- 3.44. Pacuer ceyeHuii u3ruOAEeMbIX 3JIEMEHTOB, YCUJICHHBIX MpeABa-
PUTEIIBHO HAIIPSXKEHHOW apMaTypoul M MMEIOIIMX IOJIKY B CXATOl 30He,
a TakXe HeapMUPOBAHHBIX MpEeABapUTEIbHO HAIPSIKEHHOU apMaTypoi
B 3TOM 30HE, NMpW NEHCTBUM MOMEHTA B IUIOCKOCTM OCH CUMMETPHUU KOH-
CTPYKLIMU JOJK€H IPOU3BOAUTLCSI B 3aBUCHMOCTU OT IIOJIOXKEHHSI TIpa-
HUILIBI CXAaTOM 30HBI.

TpeOyemast TUIOLIAAbL CEYEHUS IOIOJHUTEIBbHOW HAIpsracMon apma-
TYpbl, PACMOJIOXEHHOW B PACTIHYTOM 30HE, OIpPEACNIeTCS CASAYIOLIIHM
o0pa3oMm: |

a) ecAM TpaHMLA CXaToil 30HBl MPOXOAUT B TOJKE, T. €. COOJIO-
maercsa yciaosue (25),— xak [UIS NIPSAMOYIOJLHOTO CEYEHUA IIMPUHOMN
B COOTBETCTBUM C mII. 3.29—3.32;

0) eciu TrpaHula CXAaTOM 30HBI MPOXOAUT IO pedpy, T. €. YCJIOBUE
(25) He cobaopaercs,— COINIACHO IOJOXEHUSIM, CGhOPMYIUPOBAHHBIM
B . 3.34, a BuUMCIeHUS IpousBoadaTcda Ic dopmyaam (12), (28), (29),
rae BMeCTO Rs,aa TpUHUMAETCHd 3HAYEHUE Olim,ad, OIPELEIIEMOE [0
dbopmyse (31) ¢ ydyeroM Ko3(ddULIMEHTA YCIOBUM  pabOTHl Yysg IO
CHull 2.03.01—84 *,

345. Tlpn ycwieHMM M3rMOaeMbIX 3JEMEHTOB LIAPEHTEIAMU OHU Ipe-
BpalllalOTCSl B CTaTUYECKM HEOMpeIeMMble CHUCTEMBI.
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Puc. 62. PacuerHasg cxema M3TM0aeMOro 3JeMeHTa, YCHJIEHHOTrO0 INpeHreibHON
3aTSIKKOM

CeueHue 0alKM, YCUJICHHOW IIIIPEHTEJIEM, IPOBEPAECTCI C YYETOM
NPONOJIbHON CWJIBI, NEUCTBYIOIIEH B Hel KaKk B pureje IIINPEHTeIbHOM
CUCTeMBbl. B 3aBUCMMOCTM OT pe3yJbTaTOB paeueTra cxarasd 30Ha Oal-
KU TOMJICXKUT WJIA HE TMOIJIEKUT YCUICHUIO.

KOHCTpyKUMHY, YCUJEHHBIC IIMPEHIEeIIMU, IOJIKHBI IPOBEPSATHCS Ha
IEMCTBME HECMMMETPUMYHOM HArpy3Ku, €CIM OHAa BO3MOXKHA.

Hecymasa crnocoOHOCTh 0anku, YCUJIEHHOM WINpEHTeJeM, OOJXHa
MPOBEPATHCI HA COYETAHMAX HArpy3okK, ACHMCTBYIOLIMX Ha OajJKy B MO-
MEHT YCTAHOBKM INIIPEHTENS (YCHJIMS OT HATSXEHUS U (pakTuyeckas
Harpy3ka) ¥ Ha MakKCHUMaJIbHO BO3MOXHYIO Harpy3ky TIOCJI€ YCUJICHMS.

346. Ilpu ycwieHUM IIIpeHTeaeM HeoOXOIMMO co3JaHue B HEM YCU-
NN, pasrpyxamoliux OajJKy MOMEHTOM, OOpaTHBIM I10 3HAKy MOMEHTY
OT BHENIHEHl Harpy3Kd. DTO YCWIWe IepBOHAYaJbHO CO34aercd IpejBa-
PUTEJIBLHBIM HATSIXEHMEM, KOTOpPOE HAa3HAYaeTCd B COOTBETCTBHH C Tpe-
ooBaHusamu m. 3.37. PacyeTHOe CONpPOTHUBJICHUE IJISI CTEPXHEH IIIPEHTe-
J9 PEKOMEHIYETCS CHUXAaTb IIYyTEM YMHOXEHMS Ha KO3(P(OULMEHT YCJIO0-
BUIl paboOTHI Ysrs=0,8.

347. BemuuuHy TpeOyeMbIXx nedopMauMid IpPU HATIXKECHUM OJIEMEH-
TOB ILIMPEHTEId CIeAYeT Ha3HayaTh C YYETOM HX IIOTE€pPb, OMNPEIEIIeMBbIX
mo n. 3.14, a takxe nonoxenuii CHull 2.03.01—84 *,

348. Meromuka pacuera WINPEHTEIsd IPeanojaracT paccMaTpuBaTh
O0aJKy KaK CaMOCTOSITCIbHBIA BHELEHTPEHHO CXATblil DJJIEMEHT, Haxo-
OAIIANCA  T04 BO3ACWCTBMEM 3aJaHHOM BHEIIHEW HArpy3kM # YCUIIWM,
nepejaBaeMHX Ha Oajky wmpeHreieM (puc. 62), Tak Xe, Kak BHelnHe#
Harpy3KHu.

349. Pacuer 0Oanku, ycwJIeHHOW mmmpeHreneM (cM. puc. 62) B cuay-
yae, KOrja yCWJIMs, IiepelaBaeMble Ha O0alIkKy OT IIIPEHIeNsl, paccMmar-
PUBAIOTCS KaK BHEIIHME, OCYLIECTBISIOT B CJCOyIOIICH IOCJAef0BaTe/]b-
HOCTU.:
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BBIOMpAIOT Ta0apuUTHl WHINpeHTedsd W ero cedeHue Uy, ls, Qstr, oBstr,
P Asp,ad;

OnpeaeasioT M3rubarmouue MOMEHTHI B IpojeTe OalkKu OO0 U mocie
YCUJIEHUSI COOTBETCTBEHHO M; B Mios;

Ha3HAYaloT BEJIUYMHY IPEIBAPUTE]BHOTO HAMPSKEHUS B LINPEHTeJb-
HOW 3aTAXKKE Osp;

C yY4eTOM YyKa3aHHBIX BEJIWYMH ONPeessTIOT pacrop B UIIpeHrese
Ng: B mIpeneibHOM COCTOSIHUU 1O (OpMYIIe

Nst=[ (Mtor—M) [hstr+0spAsp,adl<0sAsp,ad, (38)

r1e o omnpeneiasercs mo dopmyne (31);
omnpenensdoT ycunud S; u M;, nepenaBaeMble Ha 0ajKy OT ILINPeH-
reis B MPeJeNbHOM COCTOSHWMU:

S;=Fptg op; (39)

M, =Frasir; (40)

ONpeNeNsIOT BO3ACWCTBUSA INMPEHTeas Ha 0ainky: H3rubarmolmui Mo-
MEHT Ms¢r, TIOTIEPEUHYIO CUITY Qstr:

Mstr =Miot—M=F, tg @lz; 41)
Qs-tr=.Fr=F-b—Sl; (42)

NpOBEPSAIOT CEUYCHUS B YCUJIEHHOW O0ajKke OT BHEIeHTPEHHOTIO CxKa-
‘TUSL B MpEIEIbHOM COCTOSTHHH Ha ycwiusd Mstr B Qssr, ipu e==Ni/N;
e=ey+ho-}-h;; e=ey+h—a’, Toe €y-— SKCUEHTPUCHTET OTHOCHTEJBHO:
reOMETPUYECKONl OCH, TIPOXOAAINIeH IO LEHTPY TIKECTH CEeUeHHUs.

3.50. IIpu ycuneHuMM Xele300€TOHHBIX 0aJOK pa3rpyXaloliuMU TIpe.-
BApUTEJbHO HANpPSXEHHBIMU KPOHIITEMHAMU TpeOYyeTCs OINpeAeauTh He-
00XOAMMYIO pa3rpyXalllyld Harpy3Ky, HPHKJIAaALBaeMyi0 K YCHIMBae-
MOMY ' 3JIEMEHTY.

BenunHbl yCUIMid 0T pasrpyxamoiinX Harpy3oK Muns ¥ Qunr HOTX-
Hbl OBITb TAKMMU, YTOOBI B COYETAHWM C YCUJIMSIMM, BBI3BIBAEMBIMU IIpe-
AeJbHOH Harpy3koi Ha ycuiuBaeMmble 3jeMeHTH M u @, Owrira obecre-
YyeHa Hecylasg CIOCOOHOCTb YCHJEHHOH KOHCTPYKLWH, T. €.

MuntzM—Mcr; (43)
Qint=Q—Q:r, (44)

e Mcr 1 Qcr — MOMEHT M TIONEpEYHAst CHJIa, BBI3BIBAIOIIME pa3pylie-
HHE B YCUJIMBAeMOM D3JIEMEHTE.

[IpenBapuTeNbHO ONpPENENAIOT pasrpyxaroliie 3HaYeHUS MOMEHTOB
M v nonepedyHbIX cui O OT EIMHUYHOM cuibl P=1, NpUIOXEHHOI
K Oajske B Toyke AOIOJHHTEJHHOH ONOpPbl H HAMpaBleHHON KaK peak-
LM CHU3Y BBepX.
[To u3BecTHbIM 3HaueHUsIM M v Q BeaUYUHBl Fyni:
Funi=Muni/M; (45)
Funt=Qun1/Q. (46)
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o

Puc. 63. PacueTrHaa cxema
KPOHIITENHA

—
Puc. 64. OcHoBHas cucre-
Ma. NOpd pacyere KpPOH-
~unl IITEeHA MEeTOIO0OM CHJI
mrefina METOA0M CHII
(BepxHAA HAKJIOHHAA
BETBb — X;, HHKHAA — X3)

unl

Hecymaga cnocoOHOCTh Oanku AOJIKHA YIOBJIETBOPSITH OOJbLIEMY
M3 JBYX YKa3aHHBIX YCJOBMIA, 0O0€CIEUYMBAIOIIMX HECYIIYIO CIIOCOOHOCTb
YCUJICHHOM KOHCTPYKUMH IO MOMEHTY M TIONEPEYHOM CUJIE.

3.51. B cayyasgx, Korma KpOHIUTEHMH YCUJIEHUS OINMPAeTCs HEMocpel-
CTBEHHO Ha KOJIOHHY, HEOOXOOMMO MpPOBEPUTH O0aJIKy Ha OTPHIB €€ OT
©ONOPH PA3TPYXAOLIMMKU CUJIAMHM TIPU OTCYTCTBUM BPEMEHHOW HArpy3KH.

3.52. Pacuer KpOHIUTCHOB BHIMOJHSETCS Ha ycwine Fun, pacuder-
HYI0 CXEMY KPOHIUTEHHOB ¢ TMOKMMHU 3JIEMEHTAMU PELICTKA PEKOMEH-
IyeTcsl INPUHMMATb B BHUJE CTaTUYECKM HEOIPEACIMMON cucTeMsbl. /[nsa
.jpacyera TpMHUMAETCS TOJOBMHA KpPOHIUTEHHA, a TOCKOJbKY CEYCHHUE
HHXKHEro rnosgca KpOHIUTeHA HAa OCM CUMMMETPUM HE MOBOPAYMBAECTCS WJIU
TI0BOPAYHBAeTCs HA OTHOCUTEJBHO MAalyl0 BEJMUYMHY, TO €r0 MOXKHO
CUMTATh 3allleMJIEHHBIM B 3TOM MecTe (puc. 63, 64).

Pacuer peKOMEHAYeTCS BBINIOJIHATHL METOAOM CWJI, MPUHUMAsA HEH3-
BECTHBIMM YCWJIHSA B PACTIHYTHIX 21eMeHTax. Ilpu ompenesieHMn IepeMe-
IIEHUA OT E€IMHUYHBIX HEU3BECTHBIX YCWIMM CJlEeAyeT YYMUTHIBATh IIPO-
NOJbHBIE CWJIBI M M3rubaminme MOMEHTHI. BiausgHMeM NonepeyHou CHUJIbI
MOXHO IpPEHEOpEYb. -

JIIg  TIpeIBapuUTEIbHOrO MOKOOpa CEYEHWId MOXHO MPUHATH pacyeT-
HYI0 CXeMY KPOHILUTEHA B BUIE (DepMbl C IIApHUPAMU B y3jax, HO IpHU
3TOM CEYEHME HMXHEro Imosca, nopbupaeMoe IO HOPMAJbHOW CHJE, ClIE-
JIyeT YBEJWYUTbL IIPUMEPHO B JBa pa3sa.

3.53. YuuThIBasg BO3MOXHBIE IOTEPH YCHIUA OT OOMATUSA OIOP
anl o00XaTusg YIOPHBIX YCTPOMCTB, MNpeABApUTEJbHOE HATSIXEHHUE KpPOH-
IUTEHHOB OCYIIECTBJSIOT CWIOH, KoTopass Ha 15 % Oosblie pacueTHOM.

Oco0eHHOCTH pacyeTa yCHJIEHUA
BHEIEHTPEHHO CXKATBHIX 3JIEMEHTOB

YcuneHne xene300eTOHHBIMM O0OMMAaMU,
pybamikaMHu ¥ HapalmMBaHWEM

3.54.  IlpAMoOyrojbHBIE XKeIE€300€TOHHBIE WEHTPaJbHO-CXKATHE CO
«CIYYaHHBIMH OKCLEHTPUCUTETAMU W BHELEHTPEHHO CXaTble YCUJIEHHBIE
BJIEMEHTBHI PAacCUMTBHIBAIOTCS KaK MOHOJMTHBIe. IIpu pacuete craeayer
YUYHTHIBaTh BIMAHUE MPOruda Ha MX HECYILYIO CIIOCOOHOCTb, KakK NpaBH-
JI0, TIYTEM pacyeTa KOHCTPYKLMU MO Je(OPMUPOBAHHOUN CXEMe.
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JlonyckaeTcss NpOM3BOAUTL pacyeT KOHCTPYKUMHA Mo HeaehopMUPO-
BaHHOI cXeMe, YYUTBIBAag Ipu TUOKOCTH lofi>> 14 BamsHme mpornda KOH-
CTPYKLMI Ha €ro MpOYHOCTb, OMpelenseMyl0 M3 ycaoBHi (39) u  (50)
nyTeM YMHOXeHMs Ha kKoadduuument 1 nmo CHull 2.03.01 —84 *

3.55. Ilpn omnpenejeHUM pacyETHBIX COMNPOTUBIEHUUN OeToHa 000NM
M HapallWBaHHH, a TaKXe pacyeTHBIX CONPOTHUBIEHUI paboueil apMmaTy-
pbl, HaxXOASIIMXCS B CXaTOW 30HE CEYEeHHUS, CJEAYeT YUYUTHIBAaTb KO3(-
buuueHTH ycloBUM paboTbl O€TOHA M apMaTypbl Ysi U Ysi no CHull
2.03.01—84 * u momosHUTeNbHBIE KO3(@HUIHEHTH YCIIOBUII pabOTHI Yori
U Ysri, YYUTBIBAIOLIME OCOOEHHOCTM pPabOThl  YCUJIEHHBIX 3JIEMEHTOB
(cMm. 1. 3.13).

3.56. Mertoguka pacuera BHELEHTPEHHO M IIEHTPAJIbHO-CXATBHIX DBJie-
MEHTOB, YCMJEHHBIX oOolimMamMu, pybOalikamMu M HapallliBaHUeM, IpuBe-
JeHHasi B HacTosimux PekoMeHpaunusix, Mpeamnojaraer IMJ0OTHOE IIPHMH-
KaHue O0eTOHa YCMJIEHHUSI K OINOPHBIM YacTsIM KOHCTPYKILMIA, a Takxke 3a-
oeJKy apMmartypel B OeroH B coorBerctBuu ¢ CHull 2.03.01—84 *
MpU €€ PacHOJOXEHUU B PACTSIHYTOH 30HE. |

3.57. Hecyumiyio crnocoOHOCTb IO HOPMAaJbHBIM CEUYEHMSIM BHELIEHTPEH-
HO CXaTbIX KOHCTPYKLMI, YCHJIEHHBIX oOoiMaMu, pybOamikamMu M Hapa-
nyBaHueM, pexomeHayercda onpeaeantb no CHull 2.03.01 — 84 * u nacros-
wuM Pexkomenpgauugam. IIpy 5TOM HOJKHBI OBITh YYT€HBI OCOOCHHOCTH,
CBSI3aHHbIE C TPUMEHEHMEM pa3JIMYHBIX BHUIOB apMaTypbl M KJIacCOB
OeToHa B YCMJMBAeMbIX M YCWIMBAIOIIUX dYacTax cedyeHus (mm. 3.7,
3.11—-3.13). |

Pacuer ycuneHHbBIX 00OWMaMmu, pybalmikaMu H IBYXCTOPOHHUM Hapa-
IMBAaHUEM TMPSIMOYTOJbHBIX BHELEHTPEHHO CXAaTbhIX 2JEMEHTOB C JBOIi-
HOIl apMaTypoil B YCMJIMBAEMBbIX M YCHJIMBAIOUIMX YACTSAX CCUCHUS PEKO-
MEHJIYeTCsl OCYLIECTBJIST! |

a) npu §<C&r U3 yciaoBus

Ne < Rb,redb?c (ho,red_0,5x) +RscA,s,red (ho,red"'a,) ’ (47)

rae N — npoaoabHas CUJa; e — pacCTOSIHWE OT TOYKM IPUIOXEHUS MpPo-
OOJIbHOM cuibl N [0 oOcCH, MapaieJIbHONM NpsSIMOi, OTrpaHUYMBAIOLIECH
CXAaTyl0 30HY M TPOXOAMIIIECH Yepe3 ILIEHTP TIXKECTH CEUYECHUSA pPaACTAHY-
TOr0 CTEepPXHSA, Haubojee yAaJCHHOrO0 OT YKa3aHHOW IIpIMOM, a IpHu
OTCYTCTBUM PACTSIHYTOM 30HBI — 4Yepe3 ILIEHTP TIXECTA HauWMeHee CxKa-
TOTO CTEPXHH, As,rea MU A’s,rea HaxongaTca no dopmynaam (5) u (6);
horea— 1o (4) u (7); Ro,rea — o (10).

Bricota cxartoil 30HBI OeToHA X ornpcecacjadacTcda I110 3aBUCHUMOCTH
X == (N+RsAs,red—'RscA,s,red)/(Rb,redb) 3 (48)

0) nmpu E>Er pacuer 3JIEMEHTOB BBITIOJTHSCTCS TAKXe IO YCIOBUIO
(47), mpu >TOM BBICOTA CXATOW 30HBI X OIpEIENdeTcd W3 COBMECTHOIO
pemeHust ypaBHeHuit (49) u (50); (51) m (52) wim (49), (51), (52).

X = (N+UsAs,red—'RscA's,red)/(Rb.redb)'s (49)
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IIe os AJg dJIeMEHTOB M3 GeroHa.kKinacca B30 u HuXe ¢ HeHampsrae-
Moii apmatypo#t .Bupa A-I, A-II, A-III onpexnensiercd mo dopmyJe

2 . X \
] sk
(2 fored 4R 50
G == - )

8 ! ]_.__ER } 8 ( )
I d2JIeMEeHTOB M3 OeToHa Kiacca Bbolme B30, a Takxke I8 3JeMEHTOB
c apmarypoit, Bbiue A-III kaxk HampsAraemoi, Tak M HEHaNpAraeMom,
BLICOTA~ CKAaTOH 30HBl X M HaNpsiKeHHe Os; OINPEISTSIIoTCsS U3 ypaB-
HEHUI

Ry, reabx—20siAsi=N ==0; (51)
. Osc.n !f_.,c'o_
gt = (1) 4 0, (52)
ha = SR

rme ® = a—PBRe.

Kosbduunentst a u B, a TakxkKe BEIMYUHBI Osc,u U Ospi HNPHHH-
matorcst mo CHuIT 2.03.01—84 *,

Ecnu 0si>BRsi, TO Gsi ClIeqyeT ONpPencasiTh Mo

- o BtE==J
oot = |8+ (1 8 g )| Ree (53)

B cayyae, xorma HaiigmeHHoe 1o dopmyne (53) HampsikeHue B ap-
Marype npeBniliaer Rs; 0e3 ydyeta KkKosdpduumenta ysg Ho CHull
2.03.01—84 *, B ycnoBue (51) moacraBasieTcsl 3HaueHUe ¢s=~R,:. [Ipu
3TOM CJIeAYeT YYUTHIBATh KO3(PduuueHTh yeaoBu padorsl 1mo CHull
2.03.01—84 *, a TakxXe MOMOJHUTEIbHbIE KO3 GHUNEHTHE;YCJAOBHH pabOTHI
YCUJICHHBIX KOHCTPYKIUM Ysri (cM. 1. 3.13).

B dopmyne (53) E: u Eers ompenmensiorca mo CHull 2.03.01-—84 *.

3.58. Ilmomanb MOMOTHUTENBHON pacTSIHYTOW apMaTypbl YCUJIEHUS
3JIEMEHTA TPSIMOYTOJBHOTO CEYEHUSI € JBYXCTOPOHHHM HapalldBaHHEM
IIpYM HaJu4Yuy JBOWHOM apMaTypHl B YCWIMBAEMOWl M  YCHJIMBAIOLICH
yacTiIX ceueHUs Npu E<CEr ompenensierca no ¢opmyae (12) u puc. 65,
e

A= (N—I—Rsl‘ls—RscAI’s,red‘i—‘:Rb,redbho,red) / (O,SRs,ad) > (54)
B= {0,5.(R3A8*RscA{s,red) 2+[RscAls,reda,""RsA sho,red‘l‘

+N (e—hO,Ted)] Rb,redb+N (-RsAs_‘RscA,s,red:"l“
+035N2}/(0a5R23.ad) . (55)

3.59. I[lnomanp nomomHuTenbHoil apmaTtypbl Buma A-I, A-1I, A-III
ycuseHuss (O0etoHoM kimacca Huxe B30)- aneMenTa NpsSIMOYroOJIBHOTO ce-
YeHMsI JIBYXCTOPOHHMM HapallMBaHUEM C JBOWHON apMaTypoil B YCHJIH-
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s ad s
a) Rsc, ad s, ad b«
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A;_’ ad 'A;
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— : sc’'s '
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i+ b ]
=%, adi As, adi _ -"-'OJ
: s _ . = .
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4 \E"si Agi 7R
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Puc. 65. Cxembl yCHJAM W J1IOpbl HANPSKEHWA B CeYEeHUM, HOPMAJbHOM K TpoO-
JIOJIbHOW OCH BHEIEHTPEHHO CXKATOro 3JieMeHTa, NpPU pacyeTe €ro no NPOYHOCTH

a — YCHUJIEHHOTO JIBYXCTOPOHHMM HapallHBaHHEM NpU. ycioBuu §<Z&p; 6 — To Xe,
npu ycinoBun §>Ep; 6 — YCHAGHHOTO O0ONMOM C pacHojioKeHHeM apMaTyphl Ha
pa3JMYHBIX YPOBHSX, IO OOIIEMY CJIy4alo pacuyeTa

BacMO M YCUJIMBAlOILE 4YacTSIX CEUEHUs] INpU ~ >Eg OMNpeAeasieTcs I10
sapucumoct (12) (cm. puc. 63), rue
A== (N+O'SAs—RscA's,red—‘Rb,redbhO,Ted)/ (0,5Us,ad) ’ (56)
B = {0,5 (‘GsAs—RscA,s,red)2+[RscA,s,reda/—"0'sAsho,red+
+N (e—ho,rea) | Ro,reab+N (0sAs—RscA’s,rea) +
+0,5N2}/(0,502%,44) . (57)
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3.60. IIpu pasznmuuyHOil TreoMeTpuM IOMNEPEYHOTO CEUEHMUSI M PacIoJio-
XEHUM apMaTypbl Ha pa3HBIX YPOBHSAX pacyeT MPOYHOCTH M3TMOAEMBIX
Y BHELEHTPEHHO CXAaThIX 3JEMEHTOB, YCUJIEHHBIX 00o0iiMaMu, py6amkamu
M HapalluMBaHUeM (cM. puc. 65), peKOMEHAYeTCS IPOMU3BOIUTH IO 06-
mieMy cJydalp pacueTa M3 YCIOBHUS

M<Rb,aaSt,aa+R6S6—205iSsr—205,adiS aui, (58)

rme M — B u3rubaeMbiX 3JE€MEHTaX — MPOEKLMSI MOMEHTAa BHEIIHUX CUsI
Ha IJIOCKOCThb, IEPIEHAMKYISIPHYX TPAMOM, OrPpAaHMYMBAIOUIECH CXKATYIO
30HY CEYEHUS; BO BHELEHTPEHHO CXATbIX M PACTAHYTBHIX 3JIEMEHTAX —
MOMEHT MPOJOJbHOU Cuabl N OTHOCHUTEJIBHO OCHM, IapajjieJbHOW Mps-
MOM, OrpaHWYMBAWOIIECH CXaTyl0 30HY M TIPOXOIAIIEHM BO BHELEHTPEHHO
CXXATbIX 3JIEMEHTAX 4Yepe3 LEHTP TIXKECTU CEUYeHMS HauboJjiee pacTIAHYTO-
ro WIM HKauMeHee CXaToro CTEpXHS MPOMOVIbBHOH apMaTypbl, Spaq—
CTaTUYECKUMA MOMEHT IUIOIIAAM OeTOHAa O0OMMBI WMJIM HapalllMBaHWS, pac-
MOJIOXKEHHON B CXaToll 30HE OTHOCUTEJbHO YKa3aHHOHN ocu; Sy — TO
Xe, 0eTOHa YCHMJIMBAeMOM KOHCTPYKIIMU, PACIIOJOXEHHOM B CXATOW 30HE
OTHOCHUTEIBHO yKa3aHHO# och; Ssi— TO Xe, CeYeHUs i-ro psaga CTepX-
HEN MPOAOJBHOW apMaTypbl YCUJIMBAEMOIO 3JIEMEHTA OTHOCHTEJbHO YKa-
3aHHOWU OCH; Os,qdi — HAIIPIXKEHUSA B (-M PIOY CTEPXKHEN IPOLOJLHOK
apMaTtypbl YCWJIIEHUA, Osi — TO Xe€, YCHJIHBAE€MOFO DJJIEMEHTA.

Bricota cxaToil 30HBI X M HANPSIXEHUSI Osi U Os,ad; ONPEACISIOTCS
13 COBMECTHOTO pELIeHUS] ypaBHEHUI:

Rb,adAb+RbAb_203£As'E"‘zcs,adiAs,adi"'N=0; (59)
cou (9 ,.
e Cim ) KL DE
Sse,u ©ad ‘
r-"S‘,.*'.Idl?: 1____((0/1’1) ( Ei '_”1) ‘|‘°spu (61)
Ei=x/hos,

rie Ao — paccTossHME OT OCHM, TPOXOAsell uepe3 LIEHTP TSIXKECTH cede-
HUS PACCMATPUBAEMOTO i-rO CTEPXHS apMaTypbl U IapaajeibHON Mps-
MOM, OrpaHMYMBAIOLIEH CXaTylo 30HY, A0 Hauboyee YIaJeHHOM TOYKHU
CXXaTOM 30HBI CEUYCHHUS; CO — XapaKTePUCTUKA CXATOU 30HBI OE€TOHA YCU-
JINBAEMOI'0O 3JIEMEHTA;, Waqg — TO XK€, 3JEMEHTA YCUJIEHUH.

Kpome TOro, mist ompeaelieHUs IOJOXEHMS TPAHUIBI CXATOW 30HBI
IIpU  KOCOM M3Tube TpedyeTcsd CoOMI0AaTh IMapaajeJdbHOCTb IUIOCKOCTH
NEUCTBUSA MOMEHTOB BHEIIHUX M BHYTPEHHMUX CWJI, a IIPU KOCOM BHE-
LIEHTPEHHOM CXAaTUU — YCJIOBUM, 4YTO TOYKM TIPUIIOXKEHMUSI  BHEUIHEH
MIPOJOJBbHOM CHJIBI, PaBHOACWCTBYIOIIEH CXMMAWIINX YCUIMKA B OCETOHE
A apMaType ¥ PaBHOICWCTBYIOILIEM YCHIMM B pPaCTIHYTOM apmarype
(00 BHEIIHEW NPOJLOJLHONW CWIbI, PABHOLEUCTBYIOIIEH CXUMAIOIINX
ycuIMii B O€TOHe M paBHOIEHCTBYIOLIEH YCWIMIA IO BCel apmarype),
OOJIXKHBI JIEXAaTh HAa OJHOW MPIMOM.

Ecnu 3HadYeHUS Os; U Os,aqi, NOJYYeHHBIE 1O ¢dopmynam (60) u
(61), mpeBbimaoT PBRsi U PRs,qqi i apMatypbl Buma Bbime A-ITI, To
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HATNIpSKEHUS ClIenyeT omnpeneiars no ¢opmyiae (53), mnpeaBapuTeIbHA
3aMEHUB B Hell Os U Rs; HA Osi, Os,adi U Rsi, Rs,aai-

HanpsixeHust Osi U Os,aqi BBOIITCS B pacuyeT CO CBOUM 3HAKOM,
MOoJIydeHHBIM TIpu pacueTe 1o ¢opmyiaam (53), (60), (61); mpu 3ToMm
B JIIOOOM cliyyae Heo6xoauMo coOJoaaTh YCJIOBUS:

Rsi=0s5i=— Rsci;
Rs,adi> Os,adi=> HRsc,adi.

B cayuae, korma HaiiieHHbIE HAaNpsSXK€HWS B apMaType IPEBbILIAIOT
Rsi 1 Rsgqi 0e3 ydyera Kos(duIMeEHTa YCIOBUNA pPAaOOTHI apMaTyphl Yse
no CHull 2.03.01 —84 *, B ycaoBusa (51) m (58) moacTraBiasioTCsl 3Haue-
HUA Os; U Os,agi, PABHBIE COOTBETCTBEHHO Rsi U Rs,aqi C YIETOM COOT-
BETCTBYIOIIMX KO3(M(MUILMEHTOB YCJIOBUIA pabdOThI, B TOM UMCIE Yse IIO
CHull 2.03.01—84 *.

3.61. Pacuer KOHCTpYyKIIMiI, YCHJIEHHBIX 000 MaMM C KOCBEHHBIM ap-
MupoBaHueM, goskeH mpoussBoguthed mo CHull 2.03.01 —84 * ¢ yyerom
KOA(P(PULUMEHTOB YCIOBUN pabOThl YCHJIEHHOM KOHCTpyKUMU (cM. 1. 3.13).

Ycunenue MetanamyeckKuMu odonMaMu
U NpeaABapUTCIbHO HANIPAXKCHHBIMU PACHOPKAMH

3.62. Metaminueckue o00OWMBI pa3peliaeTcsd YYUTHIBAaTb B pabore
TOJNBKO TP HaJM4YUM yIopa HUX B IEPEKPbITUS U B ciaydyae MNPUBAPKU
K OINOPHBIM 3aKJaJHBIM JAeTaJIsiM.

3.63. Pacyer ycuiaeHHMsd Xejle300€TOHHBIX 3JIEMEHTOB CTaJIbHON 0001i-
MOI ocyullecTBISIeTCsl KaK s caMocTosiTeJbHOl cHcreMH no CHull
[1-23-81 *, HO TMOKOCTH TPOAOJBHBIX DJIEMEHTOB IPUHUMAIOT C YYETOM
X ymopa B Xejie300eTOH B MecCTax pacloJIOXKEHUS IOIepeYHbIX IJIaHOK.

Eciu mexny obGoiimaMu u3 MeTanna M Xejle300€TOHHOU KOJOHHOM
UMEIOTCS 3a30pbl  (Hampumep, B cJydyae pacrnoJloXeHUs] Ha KOJIOHHE
OOJBIIOrO YKcja KOMMYHHKAUHMH), TO .pacuer OO0ONMBI OCYIIECTBIISECTCS
nmoJHOCThl0 B coorBeTcTBUM co CHwull I1-23-81%

3.64. TlpeaBapuTeJbHO HaANpSIKEHHBIE PAcIOPKU Pas3TpyXKaloT KOJIOH-
Hy Ha BEIWYMHY, PaBHYIO CO3IaHHOMY B pAaclopKax VCWJIMIO CXaTHd.

JInsg mnpeaBapUTEJbHOIO HAMNpsIKEHUST BETBAM  pacloOpoK  JaeTrcs
VKJIOH, B€JMYMHaA KOTOPOTO B 3aBUCUMOCTU OT TpeOyeMoro MmpeaBapu-
TeJIbHOIO HaIpsXeHUs onpeneasercs mo rpaguxky (cm. puc. 59). Ilpu
9TOM YHOpHBIE OalMaky Oynymei pacrnopkKu (0OOWMBI) JOJKHBI OBITh
10 TMpeaBapUTEIbHOTO HAMpPSIXEHUS YCTAHOBJEHH Ha pacTBOp (OETOH)
Kjacca He MeHee B 15.

3.65. Pacuer mpeaBapuTeJbHO HAMpPSXKEHHBIX PaclopoK IPOM3BOAMUT-
c1 mo rimaBe CHull II-23-81* ¢ ruGKocTblo BeTBeil, ONpemesIeMoii Mo
pacyeTHON JJMHE BETBM OT MecTa mepernba 10 TOUKM yrmopa B OETOH.

I[Ipy »>ToM HeoOXOOMMO YYUTHIBATH KOXMPUUUMEHT YyCIOBUI  pabOThI
Ysr5=0,g-
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3.66; Tlocne mnepemaum o00XaTWsl pPACHOPKM MOFYT PaCCUMTHIBATHCS
110 TIOJJHOMY IIOMEPEYHOMY CEYEHMI0, TaK KakK ocjabjeHHBe MecTa
(Hazpessl) BOCCTAaHABIMBAIOTCS IPUBAPMBAEMBIMM HaKJIaJKaAMHU.

3.67. Pacnopku MOXKHO paccMaTpuMBaThb KaK €aMOCTOSTEJbHBIE pa3-
IpyXawolue KOHCTPYKIIMU, €CJAH K MOMEHTY YCHJeHHs - Ha KOJOHHY
JeicTByeT MojiHasi Harpy3ka. B 3Tom ciyuae Harpyska Fy,, BOCIPUHU-
MaeMmasl pacliopkKaMu, paBHa:

Fv———-UspAcb, ](62)
e Ace — maolanb IMOMEPEYHOIO CCUCHUs PaACIOPOK.

3.68. I[J'ISI OEHTPAaJTbHO-CXAaTbIX KOJIOHH pacye€T paclopoK ocCylue-
CTBJISIETCSI B COOTBETCTBMM C II. 3.60 Pexomenmauuii. HpI/I 9TOM pacCIIop-
KN pacCMaTpuBAIIOTCA KaK AOIIOJIHUTCJIbHAA apMaTtypa CO CBOUM pPaCydcT-
HbIM COIIPOTHUBJIICHUCM. YcraHaBiIMBaTh paCIiOpKH1 B paCTHHYTOﬁ 30HC CC-
YCHHNA KOJIOHH HC PCKOMCHAYCTCA, a CCJIM OHU yCTdHOBHEHH, TO B pac-
YeTC MUX YUYUTHIBATHL HC CJ'IGI[YCT.

Oco0eHHOCTH pacyeTa yCHJIeHUs XKejie300eTOHHbIX (hepm

Ycunenue paCTAHYTBIX 2JICMCHTOB MCTAJIJINMYCCKUMMU
3aTAXKaMU

3.69. Hecyiyio crnocoOHOCTh 3JeMEHTOB Nrei, YCUICHHBIX MeETaJIJIM-
YeCKOM 3aTSIXKOU, peKOMEHAYETCS ONpeaeasiTb Mo ¢opmylie

Nr-,ez=Rs1A§+Rs2Asp+Rs,adAsp,ad; (63)

rne Rsi, Rss, Rs,aa — pacueTHOE COINPOTHUBICHWE COOTBETCTBEHHO HEHa-
NPSKEHHOM, HaNPsAXKEeHHOX U JOIOJHUTEJbHOM HaNpsIXEeHHOW apMmarty-

pbl; As, Asp, Aspaq— IUIOIMIAAL CEYEHUS COOTBETCTBEHHO HEHAIPSIKEH-
HOM, HANPSKEHHOM W AOMOJHUTEIbHOM HANPIKEHHOM apMaTypHl.

3.70. Jdedopmauuu YyCUJIEHHBIX 3JEMEHTOB A/ peKOMEHAYeTCs OIlpe-
OENATh 1O CIEOyIIKuM (GopMyaaMm:

a) JUISI HEHANpPSXEHHBIX 3JIEMEHTOB 0e3 TpelLluH

Al= [ (F—Na) [ (EsArea) 1 (64)
6) HJId HCHAIIPAXKCHHBIX 3JICMCHTOB C TpeLﬁHHaMH
Al= [ (F—Naa) | (EsAs) sl (65)
B) g IpeaABApPUTC/IBHO HAIIPpAKCHHbBIX JOJICMCHTOB 663 TPCIIMH
Al = [(F—Naa—No)/(EsArea) 1 (66)

T) oJId OpeaBapuUTEJIbHO HAIPpAXCEHHBIX 3JIEMEHTHOB C TpCIIMHaAMU
Al_(F'“'Nad.“‘“No__ Noq’s )l
Es ASp EpAreda ’

rie / — [UIMHAa YCWIMBAaEMOIO JJIEMEHTa, F — BHEIIHAS Harpyska Ha
3JeMEHT; Ngq— YyCUJIKMe, BOCIPUHUMAEMOE IOIMOJHUTEIbHOU apMaTypoii

(67)
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(3aTskKoit); No— ycmnme o0OXaTud dJeMEeHTa B MOMEHHT NPUJIOXEHUS
9KCIUTyaTalluOHHOM Harpy3ku; Area= (EsAs)/Fb - miomanb opuBe/eH-
Horo cedyeHust B coorsBercTBuu ¢ riaasoit CHull 2.03.01—84 *;. W;— koad-
(GUIMEHT, YYUTHIBAIOIIMIA padoTy OeTOHa MeXAy TpellMHaMu U OIpe-
nenstembrii mo CHull 2.03.01—84 *,

3.71. BenuuuHa  ONTHMMAJbHOIO  IPEABAPUTEIBHOIO  HAIPSKEHUS
B 3aTIXKe Osp ONpeIesieTcss ¢ ydyeToOM MpUpallleHUs HamnpsXeHUs Ipu

VM3MEHEHUM BHEINHEH HArpy3KM M TOTEPh HANPAXKEHUI B 3aTAXKaX
Usp—'_—Rs—“AGsp‘I‘O'I,spQO,gRs, (68)

rie AGsp — mpupalieHne HanpsSXeHUS B 3aTAXKKe [PU M3MEHEHMM Ha-
I'PY3KU; O1,sp— MOTEPU HAIIPSIKECHUST B 3aTSKKE.

Benununna Acsp onpenensercd mo dbopmyiam:
a) NI 3JeMEHTOB 0e3 TpelIuH

Ep Ared ls,ad
Aosp = AF / [ASP (‘ t T Eqaa Asaa ! ) ‘ ©)
0) mas 2JEMEHTOB C TpelMHaMU
Es As ls,ad
Acsp = AF ASP 1 + E‘g’ad As’ad lq)3 » (70)

tne Es,aa, ls,aa — MOmyIb YOPYrocTM W IJIWHA 3aTSXKU.

B pacuerax ycmieHus Xesne300eTOHHHIX (depM UIMHY YCIIMBAEMOIO
3J€MEHTa peIIeTKNM HJH- Tosca JOoMyckaeTcs NpMHMMaTh 0e3 ydeTa pas-
MEpOB y3Ia.

3.72. Tlotepu HampsXKeHWI B 3aTSIXKE PEKOMEHIYETCS OIpPEAeIIsITh
nmo gopmyie

O1,sp= (Als,ad1+Als,ad2) (Es,ad/ls,ad) y (71)

rne Als,aar 1 Als,aaa— nedopMany aHKEPHBIX YCTPOICTB ABYX KOHIIOB
3aTSKEK<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>