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OIIEYATKH

I. OBIIME ITOJIOKEHUA

1.1. IIpennaraemple pPEKOMEHJALMU PACIpPOCTPAHSIOTCS HAa MPOEKTUPOBAHUE, * JIETKUX
METANIMYECKUX KOHCTPYKLMH OJHOATAKHBIX IPOM3BOACTBEHHBIX 3IAHMM O, \IIOKPBITHEM,
BKJIIOYAIOIIUM CTaJbHOM NpOPUIMpOBaHHBIM HacTwil. [lpu NpOEeKTUPOBAHMM ™~ 3THX 3JIaHHUH
YUUTBIBAETCS, YTO MNPOQWIMPOBAHHBIA HACTUI KpPOME OCHOBHBIX (YHKLMU Orpakaarouei
KOHCTPYKIIMU BBIMOJIHSACT (PYHKIIUIO TOPU3OHTAIBHBIX CBSA3EH Ha OTAEIBHBIX y4acTKax MOKPBITHS,
Ha3bIBaEMBIX AuadparMamMu KECTKOCTH.

INMpumeuyanue. J[aHHble peKOMEH/ALUH HE PACIIPOCTPAHSIOTCS Ha 3[I@HUs € YKJIOHOM KpoBiu Oosnee 10°.

1.2. IIpoekTupoBaHNe KOHCTPYKLHUN KapKaca U IMOKPBITHS \OCYLIECTBIISETCS B COOTBETCTBUM C
rnaBamu CHull N-B.3-72 "Cransubie koHcTpykiuu. HopmbeiipoektupoBanus', CHull 1I-A.12-69
"CtpouTenpCTBO® B celicMuueckux paioHax. Hopmbel mnpoexktupoBanus', TpeOOBaHUAMU
"PykoBogcTBa TO TpHUMEHEHHIO TO(QPUPOBAHHBIX Mpoduiel (CTaTbHOTO OIMHKOBAHHOTO
npoATNPOBAHHOTO HACTUIA) B YTEIUICHHBIX TMOKPBITUSX TMPOU3BOJACTBEHHBIX 3JaHUN" W
"RPykOBOaCTBa IO MPOEKTUPOBAHUIO OJJHOATAXKHBIX WU MHOTOATaXXHBIX IPOU3BOJCTBEHHBIX 3/aHUN
CO'CTaJIHLHBIM KapKacoM B cElicMHUYeCKHX paiioHax" ¢ yuéToM myOnuKyeMbix Pekomenamii.

1.3. Iunadparmsl :KECTKOCTU JOJKHBI BOCIPUHUMAThH MPUXOISAIIYIOCS HA HUX YacTh PacuETHBIX
TOPU30HTAIIBHBIX HAarpy30K, JEHCTBYIOIMX HA 3/1aHHUE B IPOJOJIBLHOM U MONIEPEYHOM HalpPaBICHUIX
Y 3aMEHSATH (YaCTUYHO WK MOJIHOCTHIO) TOPU3OHTANIbHBIE CBSI3U TOKPBITHSL.

B cBsi3u ¢ 3TUM B nipenenax quadparMbl JOJDKHBI COOMIONATHCS CIEAyIONe TPeOOBAHNUS:

a) pacu€Tr COeNMHECHHS MPO(UIUPOBAHHBIX JIMCTOB HACTHJIA MEXAY COOOH M C HECYIIUMHU
JJIEMEHTAMU TOKPBITUA C YYETOM CpE3AOIIMX YCWINN, ONPENENSEMBIX B COOTBETCTBUU C
ykazaHusiMu mi. 4.2 - 4.5;

0) y37bl OMHMpaHUs TPOTOHOB, K KOTOPBIM KPEemHUTCS MPO(QUIMPOBAHHBIA HACTHI, TOJKHBI
00JaaTh MOBBIILIEHHON KECTKOCThIO HA KPYyUYEHUEO\M MPOEKTUPOBATHCA ¢ YUETOM yKa3zaHUU MO .
5.3;

B) pacuéT HECYIIUX AJIEMEHTOB MOKPLITUS, (IPOrOHOB, pUreNel, BEpXHHUX MOsICOB (depMm) ¢
y4€TOM JOTIOJTHUTENBHBIX MPOJOIbHBIXy YCHINI, BBI3BAHHBIX B PE3yJbTaTeé COBMECTHON palOTHI
3THUX AJIEMEHTOB U NMPOPUINPOBAHHOPFE, HACTUIIA PU TOPU3OHTAIBHBIX Harpy3Kax.

OTH TpeOOBaHUS HE PACHPOCTPAHAIOTCS HAa KOHCTPYKLIMHU TOKPBITHS, PACIONIOKEHHBIC 32
npenenamu guadparm xKECTKOCTH!

1.4. IToniepeunsle nuapparMbl )KECTKOCTH PACIONararoTcs B KpaHUX marax CTPOIMIbHBIX (hepM
WJTU TIOTIEPEYHBIX paM 3AdHus (oTceka) nauHoi He 6omee 72 M. [Ipu mnmuue 3nafns (oTceka) 6omee
72 M MexIy KpalHHMU AradparMamMy paBHOMEPHO PACIONIAararoTCs MPOMEKYTOUHbIE qraparMbl
AQHAJIOTUYHOM KOHCTPYKLIMH yepe3 Kaxple 36-60 m.

[IpononeHbie muadparMbl KECTKOCTH B 3IaHUAX C YHUCIOM, TPONETOB HE Oomee TPEX
pacrojararoTcs BI0JIb KpaHUX PSAAO0B KOJOHH, B 3JaHUSIX C YHCIIOM, IIPOJETOB OoJiee TPEX, TakKe U
BJOJb CPEOHHUX pPAIOB KOJOHH C TakUM pacyéToM, 4YTOObI, PACCTOSHHE MEXAY CMEXHBIMH
nuadpparmMamMu He MPEBBIIIANO0 ABYX MPOJIETOB.

1.5. BepTukanbHble CBS3M B 3AaHUAX (OTCEKaX) ¢ quadparMamMu skECTKOCTU MPOSKTHUPYIOTCS TaK
e, KaK B 3[JJaHUSIX C TOPU30HTAIbHBIMU CBA3EBBIMU (hepMaMH.



[Tonepeunbie u MPOJOJBHBIE CBA3EBBIC (DEPMBI IO BEPXHUM-II0SiICAaM CTPOMUIBHBIX (hepM win
pHUTeNel ONEPEUHbIX paM, a Takxke 1mo GoHapsIM B 3AaHUAX (OTCEKax) ¢ AuadparMaMu KECTKOCTH
HE TIPeyCMaTPUBAIOTCSI.

[Tonepeunble W MPOJOJBHBIE CBsI3eBble (epMbl, HO HIKHUM IOsicaM CTPONMMIIBHBIX (epMm B
3naHusX (0Tcekax) ¢ nuadparMaMu KECTKOCTU-YCTAHABIUBAIOTCS B CICIYIOMINX CIIyYasX:

a) MpH ONupaHuu (PaxBEPKOBBIX CTOEK CTEH B YPOBHE HMKHUX TOSICOB CTPOMMIBHBIX (hepM;

0) B 3maHusAX (OTCEKax) C MOJABECHBIMU KpaHAMU;

B) MPU KPAHOBBIX TOPU3OHTAIBHBIX HATPY3KaX, MPEBBIMIAIONIUX AOMYCTUMOE 3HaYeHHE (CM. II.
1.9).

1.6. PazMeps! nonepeyHbIx AraGparm KECTKOCTH B MJIaHE PEKOMEHYETCs IPUHUMATH C YYETOM
YCIIOBUS

2215
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rae L u B - nponét u mmpuHa auadparmMbl COOTBETCTBEHHO.

[Tponér momepeunpix auadparm paBeH MPOJIETY CTPONUIBHBIX (GepM HIN HMOTEPEYHBIX pam,
HIMpUHA 3TUX JuadparM NPUHUMAETCS KPAaTHOW LIary CTPOMMJIBHBIX (PepMSMIIM MOMEPEeYHBIX paM
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Puc. 1. Pacuernas cxema 31anus (0TCeKa) C MPOJOIBHBIMY U MONEPEYHBIMU JHadparMamMH.

[IpononpHble auadparmsel, MHUPUHA KOTOPHIX MPUHHUMAETCS KPaTHON MpoNETy HACTHUIIA, HO HE
MeHee 6 M, ciexyeT BBINOJHATH Ha BCIO JUIMHY, 3maHus (orceka). Hactun mokpeitusi (onapeit
BBITIOJTHSIETCS ¢ YU€TOM TpeOOBaHUM K MPOJOJIBHBIM Juadparmam kECTKOCTH.

1.7. Tlpumenenue nuadpparm OKECTKOCTH M3 NPOPHIMPOBAHHOTO HACTHIIA  MOXKHO
MpelycMaTpuBaTh B T€X ClIy4asX, KOLJa EeXHUYECKH U SKOHOMHYECKH I€IeCO00Pa3HO BbIMQIHATD
CIIEYIOINE YCIOBUS:

a) TOBBIMIATH >KECTKOCTH J3HAaHMSA (OTCEKa) INMPH TOPU3OHTAIBHBIX HArpy3Kax,. 00beIuHss
HECyIIHe KOHCTPYKIIUH KapKaca B eJMHYI0 IIPOCTPAHCTBEHHYIO CHCTEMY;

0) yMEHbIIATh KOJIMYEETBO AIIEMEHTOB TOPU30HTAIBHBIX CBSI3€H B COCTaBe IIarpa 8AaHMUs;

B) 00ecrevnBarTh . YOTONYMBOCTh KOHCTPYKIMI B IpolLecCe WX MOHTaKA 0e3 MPUMEHEHHS
JIOTIOTHUTEJILHBIX CBA3ZEH;

I') HOBBILIATh HAAEKHOCTh SKCIUTyaTalluK 3JaHUNA B OCOOBIX YCIOBHSMX:

1.8. Ilpumepamu 3maHWii, B KOTOPBIX TNPUMEHSIOT . mHAPparMbl KECTKOCTH U3
poGUITUPOBAHHOTO HACTUIIA, SBIISIOTCS:

a) 3/aHdsA C THUIOBBIMU KOHCTPYKIMSIMU TOKPBITHS, BWTOM 4YHUCIIE€ MpeaycMaTpUBaIOIIUMU
KOHBEHEepHYI0 COOpKY M OJIOUHBIA MOHTAX;

0) 31aHMS C KapKacoM U3 MoMNepevHbIx pam tumna "[lnaysn";



B) 371aHUS C BEPTHUKAIBHBIMU MOMEPEYHBIMH TuapparMaMil B-BHI€ CTCHOBOTO 3aMIOJHEHHS WIH
CBsI3€H, pacIlOI0KEHHBIMU HE OoJiee, ueM uepe3 72 M;

I') 3/[aHUs C IOKPBITUEM U3 IPOCTPAHCTBEHHBIX PEIMETHATHIX IIIIUT (CTPYKTYP).

1.9. Inadpparmsl KECTKOCTU M3 MPOGMINPOBAHHOIO HACTHIIA MOXKHO IIpeLycMaTpuBaTh JUis
BOCIIPUATHS CIEAYIOIINX TOPU3OHTAIBHBIX HATPY30K:

a) CUJI TOPMOXEHHs KPaHOB JIETKOTO M GPSHHEr0 PEXXUMOB PalbOThI, €CIM 3HAUYEHUS 3THX CUII
cocTaBisitoT He 6osee 50 % OT MoNMHOM PacuSTHOM HAarpy3KH B TOM e HaIPaBICHUH;

0) BeTpoBbIX Harpy3ok ais I - V paiionos;

B) CEHCMHUECKUX Harpy30K MpHpacuéTHoM ceiicMuyHoCTH 7-9 Oanos;

I') MOHT@)XHBIX HArpy30K, BEOMYHCIIE IPU KPYITHOOJIOUHOM MOHTAXe;

1) 110001 MECTHON Harpy3KH, BHI3BIBAIOIIEH B3aUMHBIN CIIBUT HECYILIHX AJIEMEHTOB B INIOCKOCTH
3aKpeIICHUS HACTUIIA.

IIpu pacuére amadparM NOPUHUMAETCS, UYTO OSTH HArPy3KH JEHCTBYIOT Ha KOHETPYKIIMH
ITOKPBITUS CTATUYECKU U HE3aBUCUMO JPYT OT Ipyra.

1.10. TopusoHTalbHBIE HAarpy3KH, JEHCTBYIOIIME B IIJIOCKOCTH 3aKpEIdICHMss HACTUIa B
IPOAOJIBHOM WM IIONEPEYHOM HAIPABICHUM 37aHUA (OTCEKa), PaCHpPeHCIIoTCS MEXIy
napajieIbHBIMU AuadparmMamMu KECTKOCTH PABHOMEPHO.

1.11. B 3ganusx (orcekax) co CBOOOJHBIMH TOPIIAaMU COBMECTHas paloTa MOMEPEUHBIX paM,
CBSI3aHHBIX  MPOAOJNBHBIMU  jauadparMaMy, YYHUTBIBACTCS  TNPH| *COCPENOTOUYEHHOW WU
HEPABHOMEPHOU TOPU30HTAIBLHON HArpy3Ke B IONEPEYHOM HAIPABICHUN.

IIpn paBHOMEPHO! paelpeAcIEHHON TOPU30OHTAIILHON HArpy3Ke B IIONEPEYHOM HAIPABICHUU
COBMECTHasl paQoTa JIONEPEUHBbIX paM, CBS3aHHBIX NPOJEJABHBIMM JuapparMaMu, YYUTHIBAECTCS
TOJBKO B 3HaHWAX (OTCekax), oTBevaromux TpeOoBaHusM m. 1.8B. B yTemn€HHBIX MOKPBITHAX
B3aUMHBIHCABUT COCETHUX HECYIIMX 3JIEMEHTOB, K KOTOPBIM KpPEMUTCS MNPOQUINPOBAHHBIN
HACTHJi He HOJDKEeH npeBbimaTh 10 MM B mpenenax quadparmbl KECTKOCTH.

2. MATEPUAJIBI )11 HACTHJIA U ETO COEUHEHUMI B TUA®PATMAX

2.1. B qnadparmax xKECTKOCTH JOMYCKAETCSI MPUMEHSATh HACTHII M3 CTAIbHBIX TOPPUPOBAHHBIX
npoduieit, Beimyckaembix o TY 67-199-78, TY 36-1929-76 u TY 34-13-5914-79.

2.2. [Ipumenenne roppupoBaHHBIX MPOdUIeH pa3HON BBHICOTHI MM TOJIIMHBI B COCTaBE OJHOM
nuagparmMbl He T0IyCKAeTCs.

2.3. B nmadparmax KperuieHHe NPOGMIMPOBAHHOIO HACTHJIA K HECYIIUM KOHCTPYKIHSIM
MTOKPBITHST PEKOMEHAYETCS BBIMOIHATE camoHape3atommmu 6ontamu o OCT 34-13-016-77 unum
TY 269-79. Mexny co0oii mnpodmin COenuHSIOTCS BIOJAb TO()pPOB KOMOMHHPOBAHHBIMU
3aknénkamu no OCT 34-017-73 wuin TY 67-74-75.

2.4. B nuadparmax HOKPBITUS 3/1aHUI B HECEHCMHUYECKUX pailoHaX [OIyCKaeTcs MPUCTpENKa
npoduarpoBanHoro Hactwia modensmu tuna, AITIHT 4,5%301xp (mo TY 14-4-794-77) x
HECYIIUM 3JIeMeHTaM U3 ctanu kinacca C38/23 touiuHoii He MeHee 5 u He Oomee 12 M.

2.5. IlpumeHeHune cBapKu JUIsl KPEIUICHWS HACTHUiIa HA ONOpax M YKPYIHEHHs] HACTUIIOB B KapThI
paspemaercss B coorBercTBUM ¢ “HMHETpykuued 10 CBapKke CTaJbHOIO OLIMHKOBAHHOTO

BCH-349-75
MMCC CCCP

poUITUPOBAHHOTO HACTUIAYTS 00JIerdeHHOW KpOBIH"

CBapHble COEIVHEHUs HAcTWia B JuapparMax pEeKOMEHAYeTCs INPUMEHSTb TOJIBKO IpH
3aBOJICKOM HW3TOTQBICHUM TaHEJeH IMOKPBITUS M KOHBEHEepHON cOOpKe \MOHTaXXHBIX OJIOKOB,
OCYILIECTBIISAS IPU 9TOM MOBBIIIEHHBIA KOHTPOJIb KAYECTBA COCIMHCHUMN.

3. PACYETHBIE XAPAKTEPUCTUKH )KECTKOGTU TUADPATM U3
IMPO®PUJINPOBAHHOI'O HACTHJIA

3.1. XKeécrkoctp auadparmMbl U3 NPOYUIMPOBAHHOTO HACTUJIA XAPAKTEPU3YETCS BEITUUYUHOU
C/IBUTAOILEH CHJIBI, BBI3BIBAIOLIEH €IUHUYHOE CMELIEHHE PaccMaTpPUBAEMOro IMPsIMOYTOJbHOIO



y4acTKa HACTHJIA MO JIMHUM e€ AeUCTBUSA. JTa KECTKOCTh HagbhIBAaCTCs CIABUIOBOM, o0o3Havyaercss C
Y UMEET Pa3MEepPHOCTh KIC/MM WU Tc/cM (puc. 2a).

Puc. 2. K pacuery lapaMeTpoB KeCTKOCTH auadparMsl (a) u monepevHon paMsl (0)

3.2. Pacuérnas caBuroBas JKECTKOCTh MPOQWIMPOBAHHOTO HACTHJA OIpENeNsIeTcs Npu
CIICAYIOIINX JTOMYILEHUSX:

a) 3HaueHue C M3MEHsETCs MPSAMO MPOMOPLUOHATIBHO PAcu€THOM JUIMHE paccMaTpUBAaEMOro
y4acTKa HacTHJa, MapajuleIbHON HAIPaBICHUIO CIBUTAIOMIEH CHIIbI, 1 00OpaTHO MPOIIQPHUOHAIBHO
ero UIMpUHE;

0) ciBuroBas >KECTKOCTh HACTUJIA HE 3aBHCHUT OT HAlpaBlIEHUs JeHCTBUs CABUraroIleH CHUIIbI
(Boss min monepék roppos);

B) HAcCTWJ, MPOTOHBl U UX COEAMHEHHs paboTaroT YHpPyro Mpu OJHOBPEMEHHOM U pPa3[eIbHOM
JeWCTBUU CABUTAIONINX CHJI B INIOCKOCTH HadparM M BepTUKAIbHBIX\HAIPY30K HA MOKPHITHE;

I') IoNlepevyHas Harpy3Ka Ha HACTUII HE BIIUSET Ha €T0 CABUIOBYIO )KECTKOCTb.

3.3. CaBuroByo KECTKOCTh yU4acTKa HACTHJIA PEKOMEHYEECs] PaCCUUTHIBATH 10 (popmyie
bO

a.
b a, (2)

rfiec € - cIBUTOBas KECTKOCTH MPSIMOYTOJIBHOM MaHETN-3TaIOHa U3 MPOPMINPOBAHHBIX JIUCTOB
paccmarpuBaeMoro Hactuia (cum. 1. 3.4);

60 M ap - COOTBETCTBEHHO IIMPHHA W JUIMHA STAJOHHBIX MaHEJeH, Ha KOTOpble pa3OuBaeTcs
paccMaTpuBaeMblil y4acTOK Auadparmsl;

a M 6 - pacy€THbIE pa3Mephbl paccMaTpPUBAEMOI'0 y4acTKa HACTUJA, MAapajIebHbIE CTOPOHAM
MaHEIN-3TaJIOHA dp U 69 COOTBETCTBEHHO U OIpeiesIieMble C y4ETOM II. 5.5;

Ko - KO3pdHUIMEHT, YIUTHIBAIONIUI THIT OMOPHBIX KPEIUICHUH HACTHJIA: JJIsl CaMOHApE3aloIInX
0onToB U aro6enei — Ky = 1; i1 cCBapHBIX JEKTPO3aKIENokK - Ko = 1,2;

o - K03(ppULmeHT, yYUTHIBAIOIINN XapaKTep CABUTAIOIIEH CHIIBL: IPH BETPOBBIX HArpy3Kax oo =
1,0; mpu KpaHOBBIX U CEUCMUYECKUX HArpy3kax oo = 0,8;

Bo - KOdpPULIMEHT, yUUTHIBAIOIINN KOHCTPYKIIUIO TIOKPBITUS U IPUHUMAEMBIii 1o Tabd. 1.

C=K,-a, f,-C,-

Tabnuma
KoHcTpyKIHst MOKPBITHS Cxema paboThI HaCTUIa VYcaoBus 3aKperuieHus IpoTroHa Ha Bo
oropax
OecrporoHHAas paspesHas - 1,0
Hepa3pe3Hast - 1,2
C MPOroOHaMH paspesHast [IAPHUPHOE OTMMPAHUE 0,7
3aKperuieHUE TPENSATCTBYET KPYyUSHUIO 0,9
Hepa3pe3Hast MIapHUPHOE ONMMpaHUE 0,8
3aKPCIUICHUE MPEISATCTBYET KPYUCHHIO 1,0

3.4. 3HaueHust cIBUTOBOUM KECTKOCTH Cy Ml MaHEIEH-3TaJIOHOB PEKOMEHIYETCS OINPEeNaTh
AKCIEPUMEHTAIbHBIM MyTEM 10 "MeETOoIUKEe HKCIEPUMEHTAIbHOIO MCCIEOBAaHUs CIIBUTOBOM
KECTKOCTH JIUCKOB W3 MNPOGUIMPOBAHHBIX METALINYECKUX JINCTOB M HMX COCIWHCHUN",
MPUBEIEHHON B IPUIOKEHUU 2.

[To pe3ynpTaram UCHBITAHH, BEITOJHEHHBIX MO 3TOW METOJIUKE, 3HaUueHue Cy OnpenensaeTcs Kak




A, | 3)
rac Tn Acp - COOTBECTCTBCHHO CABUTarolIasA Cudilia, cpez[Hee 3HAYCHHUC HepeMeH_IeHI/I}I 110 JIMHUH
e€ NeUCTBUS B TIpejesiax ynpyrod paOoThl MAHSINH-3TAJIOHA MPU HCHBITAHUIX 3HAKOMEPEMEHHOM
Harpy3Kkou.
Pacu€éTHpie 3HAUYEHHST HTAJTOHHOM WCABUIOBOM KECTKOCTM HACTWIOB W3 CTaHIAPTHBIX
ro(ppupOBaHHBIX NPpoduIeH 0TEUeCTBEHHOTO MPOU3BOCTBA MPUBOAATCS B Ta0J. 1 mpuiioxeHus 3.

4. OCHOBHbBIE PACYETHBIE MOJOXEHUSA

4.1. B coenuHeHMX JMCTOB HACTWIJIA HA OMOpaxX W MEXIy co0oi pacmpenereHrne mpoaobHOM
CHJIBI MEKIy KPEIEXKHBIMU 3JIEMEHTAaMH IPUHUMACTCS PABHOMEPHBIM.

4.2. IIpo4HOCTh COETUHEHUI HACTUIIA C TIONIEPEYHBIMH OTIOPAMHU IIPOBEpsIETCs 1o Gopmyiepuc.
3)

PI/IC. 3 PaC‘leTHLIC YCI/IJ'II/Iﬂ B COCAMHCHUAX HACTHUJIA HA OHOan UB nponeTe.
2 2 2
N +N ) P
+ | 21
[v,] 7]

4

rae N, u N, - pacu€THBIE Cpe3aloNINe YCHIINSA Ha OUH KPETEKHBIM 2JIEMEHT WU CBAPHYIO TOUKY,
HaIpaBJI€HHbIE COOTBETCTBEHHO MApaIETbHO U MEPIICHIUKYISPHO TOPU30OHTAIBHON HAarpy3Ke;

P - pacuérHoe pacraruBaiouiee (OTphIBAIOIIEE) YCUJIME HA OJUH KPEMEXKHBIM 3JEMEHT WU
CBapHYIO TOUKY IIPU BETPOBOM OTCOCE;

[Ni] u [Pi] - nmomyckaeMble yCUJIUA Ha OJWH KPEMEXKHBIM 3JIEMEHT WM CBAPHYIO TOYKY
COOTBETCTBEHHO IIPH CPE3€ U PACTSHKEHUH (OTPBIBE).

3uauenus [N;] u [P;] onpenensitoTcs 3KCepUMERHTAIBHBIM MYyTEM MO METOJIMKE, MPUBEAEHHON B
MPUIOKEHUU 2 Y TOJYYEHBI ISl CTAaHAAPTHBIX KPEHEKHBIX AIEMEHTOB (METHU30B) OTE€UECTBEHHOTO
MMPOM3BOJICTBA (IPHIIOKEHUE 3, TAOIHIIBLS 3 4):

4.3. TIpo4yHOCTh COEAMHEHUH MPOGUINPOBAHHBIX JHCTOB HACTHJA MEXIy co00i B TpoJIETe
mpoBepsieTcs o Gpopmyiie

NSm-n-[Nz]’ (5)

rae N - pacu€THas IpOAOJibHAS CUIIA, JEHCTBYIOLIAs HA COCIUHECHUE;

1 - YACIIO KPENEXHBIX DJICMEHTOB WIH CBAPHBIX TOYEK B COCIMHCHUY;

m - KO3 pHUIHeHT, yCiIoBus paboThl, NpUHUMAaEeMbIid paBHBIM 0,9 1151 3aKJIENOYHBIX COSAMHEHHM
n 0,8 111 COeqMHERNH Ha CaMOHAPE3a0IINX BUHTAX WM TOYEYHOU CBApKE:

Jlonyckaemoe cpesaroiee ycuine [N;] Ha OHy CTaHAAPTHYIO, KOMOMHUPOBAHHYIO 3aKJIENKY B
COEAMHEHUSX JIUCTOB IPUBOAUTCS B TaOJIUIIE 2 IPUIIOKEHUS 3.

4.4. B mnonepeunslx auadparMax pacyE€THBIC CPE3AOWHUE™ YCHIIUS Ha COCIUHEHHS MOXKHO
OTIpeNIeNIATh KaK B OJHOMPOJETHOHN Oaike BYTaBpOBOTO CEUYEHHUsI C TOPHUPOBAHHONW CTEHKOH U3
poGUINPOBAHHOI'O HACTUIIA U MOSICAMU B BUJI€ BEPXHUX MOSICOB CTPONMIBHBIX (DEPM MM pUTenen



MOTIEPEYHBIX PaM, PACIOIOKEHHBIX 10 MPOIOJIBHBIM KpasM dUX-Tuapparm.

[Ipu u3rube amadparmM B CBOCH IIOCKOCTH JOIYCKAETCS, YTO CTEHKA U3 MPOQUIMPOBAHHOTO
HaCTWJIa BOCHPHUHUMACT TOJIBKO CABUTAIOIIWC YCUIIHSA, va BCPXHHUC I10sACaA q)epM 501050 pHI‘eHeﬁ
WCTIBITHIBAIOT JIOTIOJTHUTENILHOE C)KaTUE WJTH PACTHREHUE (prc. 4a).
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Puc. 4. Pacuernas cxema nonepe4yHo nuadparmor:
a - TIPH OTIPEIETICHUH yCUIINI B COeAMHEHUSIX HACTUIIA,
0 - ipu pacueTe U3THOHOM KECTKOCTH B CBOCH IIIOCKOCTH

IloroHHOE caBurarouiee yCWIME B HACTUJIE OT PAaBHOMEPHO PaCHpEeAcIEHHOW INOPU30HTAIbHOMU
Harpy3kH ¢ B INIOCKOCTH JuadparMel onpeaessercs no Gopmyie

_4q.L
2B . (6)

PacuérHast mposmosibHast cuia, JEMCTBYIOIAs HAa COCIMHEHMS JIMCTOB HACTHIJIA MEXIY COOOH B
MONIEPEYHBbIX JuadparmMax UMeeT BUJ

N=n-t-e, (7)

IZIE e - II1ar KPEMeKHbBIX YJIEMEHTOB WA CBAPHBIX TOYEK.
MaxkcumanbHOe JIOTIOTHUTENIBHOE YCUIHIG\B BEPXHUX Tosicax (pepM MITH pUresel Ha MpoJoIbHBIX
KpasXx 3TUX JuadparM oT Harpy3ku ¢, paBHO

N :iﬁ
" 8B . (8)

4.5. B mpoponbHBIX \MuadparMax pacu€THBIE Cpe3aroliue YCWJIMS Ha CQCAWHEHUs HACTHIIA
ONPEIENATC C YyYCTOM B3aMMHBIX IIEPEMEIIEHUN IONEPEYHBIX paM B _HaIIPaBICHUU HArpy3KH
COTJIaCHO TIPUHATOH ‘pacuéTHOU cxeme (puc. 5). [lo 31Ol cxeme Kakmas ITPoJoJibHas auadparma
3maHus (OTCEKa) paccMaTpUBAaeTCsl KaK Hepa3pe3Has paBHONPOIETHas Oanka Ha yOpyro-
MOJIATIUBBIX OMOPAX, KOTOPBIMHU SIBIISIOTCS MONEPEYHBIE PAMBI.



a

L}
ARG ANINN

YRR ITE PEMEIUEHUL: FUN,

Puc. 5. Pacuernast cxema npoaoibHOM quadparMsl:
a - B 3/1aHKU (OTCEKE) CO CBOOOAHBIMHU TOPLIAMH,
0 - Ipu eCTBUM COCPEIOTOYECHHOM CHIIBI Ha OJJHY pamy

[Ipu Harpyskax, ykazaHHbIX B Iil. 1.9 u 1.11 nomepeunbie paMbl HEPAaBHOMEPHO £MEHIAIOTCA B
CBOEH IJIOCKOCTH.

B 3pmanusax (orcekax) co cBOOOAHBIMHM TOpPLAMH NPU ACUCTBUU TOPU3OHTAILHON HArpy3Kd B
IUIOCKOCTH OJHOM M3 IMONEpPEeuYHBIX paM IepeMelleHue Ir00i M3 HMX |\ Ha YpOBHE pHrels
orpenensercs 1no Gopmyie

=b-x/" +b,-x]"

f;; 174 27 9)

rne f; - mnepemellieHHe purens Jr000i TMONepeyHOd \pambl i TPU HATPYKEHUH pambl |
SKBUBAJICHTHOMW,CWIION O, IPUIIOKECHHOM HAa YPOBHE €€ purels (CM. puc. 5a);
61 U 6 - IIPOM3BOJIbHBIC TIOCTOSIHHBIE, OIIPEEISEMBIE 110 IPUIIOKEHHUIO 6;

K - mapameTp eIMHUYHON KECTKOCTH MOMEPEYHBIX paM, PaBHBIM TOPU3OHTAIBLHOM CHJIE HaA
YPOBHE pUTelisi, BBI3BIBAIOIICH €ro eMHUYHOE IIEPEMEIICHUE B IIFIOCKOCTH paMbl (CM. puc. 20);

C - cnBurosas XECTKOCTh y4acTKa MPOJOIbHON JuaparMbl MEXAYy CMEXHBIMH MONEPEUYHBIMU
pamamu, onpeensaeMas 1o ykasaHusM pazjiena 3;

J WU 1 - NOPAJKOBBIE HOMEPA HArPY>KCHHOM U PACCMAaTPUBAEMON paMbl TP HyMEPALMK OT OJHOTO
TopLa 3/1aHus (0TCEKa) K Apyromy, HauuHas c i = 0.

[Ipu peiictBum cuiibl () Ha MOMEPEUHYIO paMyy PACIONOKEHHYIO B CEpPEIUHE JJIMHBI 3/IaHUS
(oTceka), B3aMMHOE CMEIEHUE HarpyKeHHOWM\OJMKalIel K Hel IMONepeyHbIX paM MOXKHO
3aIncaTh KaKk

A= fT =206 - )
Jod JLJ 1 2
K : (10)
rze fi 4 f> - Koo UIHMEHTHoNpeaensieMble 1Mo Ta0u. 1 B IpUIIOKeHUH 4.
PacuértHple cpeszarome) ycmims B COCIMHEHUSX HACTHIA IMPOAOJIBHON= Tuadparmbl
MPUHUMAIOTCS B 3aBUCHMOCTH OT 3HAYCHHSI MAaKCUMAJIbHOW CIBUTAIOIEH CHIIBI

Tmax = CAmax- (1 1)

B 3manusax (oTcekax), oTBevarommx TpeOoBaHUAM M. 1.8B, mpu«ge¥cTBHM cuil () Ha KaXAYIO
MOTIEPEYHYIO paMy CMEIIEHHUE PUTeIIsl TI000M U3 HUX MOXHO BBIUHCHUTD 110 popMyIie

/i =%_ (al'xli + azx;)

; (12)



IJI€ a; ¥ a; - TPOU3BOJIbHBIE OCTOSIHHBIE, ONPEEIsieMble HO BPHIOKEHUIO 6.
B stoMm cnyuyae mepemeneHue puress MonepeyHol pambh B cepellMHe UIMHBI 3/1aHus (OTCeKa)
SIBIISICTCS. HAMOOIBIIIUM U UMEET BH/T

0

Sonax Zf'ﬁm’

(13)

rae f, - KoahpuimeHT, onpeaenasieMpia 0 Tad. 2 npuIoxKeHus 4.

4.6. Jlns pacu€THOM OIIEHKH RQPU3OHTAIBHOTO Mpormba nuadparM ¢ MnpoduUIMpOBaHHBIM
HAaCTWJIOM TpU U3TuOe B CBOEH \INOCKOCTH PEKOMEHIYEeTCsS MPSMOYTOJbHBIE Y4acTKM HacTuiIa
MEXy HECYIIMMH JJIEMEHTaMMy K KOTOPBIM OH IPUKPEIUIEH, 3aMEHUTh KPECTOBOM PELIETKON W3
(DUKTUBHBIX CTEPKHEN-CBSA3EH, MAPHUPHO COSAUHEHHBIX C ’TUMH dJIEMEHTaMH (CM. puc. 40).

VYcroBHas MIIOMIAL CEUYCHHS STHX CTEpP)KHEH OIpenessieTcsl U3 YCIIOBHUS paBEHCTBA CABHIQBBIX
KECTKOCTEN KaKIOU CBA3EBOM MaHEIU U COOTBETCTBYIOIIETO € ydyacTKa HacThiIa

_c.d
* 2Ed’ (14)

2

rae C u a - 0003HaueHus T Ke, 9To B hopmyie (2);

d=Na’+b* _ JUIMHA PacCMaTpPUBAEMOr0 y4acTKa HaCTHIIA IO JUAFQHAIIH;

E - Mmonyns ynpyroeruicrany.

[Ipr OAHOCTOpPOHHEW HAarpy3Ke KpecToBash peméTka W3\ PUKTHBHBIX CBSI3€H MOXET OBITh
3aMEHEHa PACKOCHOI, Y KOTOPOH yCIOBHas IUIOIIAJb PACTSHYTOro packoca paBHa F' = 2 Fy, (cm.
puc. 40).

ITporub uadparm B cepeaune nMpojera OT pacyETHBIX TOPU3OHTAIBHBIX HAIPY30K MOXET OBbITh
OTpEeIeeH KaKk MPOrH0 SKBUBAJICHTHOW CBS3€BOM (epMbl C OECKOHEYHO KECTKUMH IOSICAMU H
nehopMUpPyeMOoil paCKOCHOU PemETKOo 1mo Ghopmyme

f= ZM d
EF ,

rae N, - ycunus B DJIEMEHTax pPEIIETKH SKBHUBAJCHTHOW CBS3€BOM (epMbl OT pPacUYETHOM
HarpysKH;

Nj - ycwinsl B T€X K€ 2JIEMEHTaxX OT €IMHUYHON HArpy3KH, IPUIIOKEHHOU B CEPEIUHE IIPOJIETa
bepmbr,

F - mimomaap ceyeHus 3JIEMEHTOB PELIETKHU.

3aMeHa auadparm u3 NpoGUIMPOBAHHOTO HACTWIIA SKBUBAJIEHTHBIMHU 110 KECTKOCTHU CBSA3E€BBIMU
(dbepMaMl MOXET HCIIOJIb30BAaThCS TAKKE Ul pacuéra MPOCTPAHCTBEHHBIX CHCTEM HOKPBITUS U
3aaHuA B 11e710M Ha DBM ¢ nomoipio cranaapTabix nporpamm, tuna PACK, MAPC u np.

5. KOHCTPYKTHUBHBIE TPEBOBAHMUSA

5.1. IlpodunrpoBaHHbIA HACTUI B)COCTaBe nuadparM >KECTKOCTH KPEMUTCS Ha BCEX OWOPAX B
KaXJ0¥ BOJIHE.

5.2. lllar To4euHBIX COeTUHEHWI MPOPMIMPOBAHHBIX JTUCTOB HACTHIIA MEXKIy COOOM B IpoJéTe
peKOMeHAyeTCs MPUHUMATh JIOCTOSIHHBIM, HO He 6ojee 500 Mm.

5.3. KoHcTpyKius OWWPaHus TPOTOHOB, IMOACPKUBAIOIIMX HACTHJI B COCTaBe auadparmsl,
JOJDKHA TPAKTUYECKMWHMCKIIIOYaTh BO3MOXKHOE 3aKpPYYMBAHUE HX OINOPHBIX €eUYeHHM (BapUaHTbI
KOHCTPYKTHUBHBIX*PEMEHUH KECTKOTO y3J1a OMUPAHUS IPOrOHOB MPUBOAATCHB IPUIIOKEHUH S).

5.4. B MOHTaXHBIX OJIOKaX MOKPHITHS ¢ (OHAPSIMU TOPU30HTATLHBIC CBSI3U HA YPOBHE BEPXHHX
MOSICOB CTPOIUJIBHBIX (PepM PEKOMEHYETCs CTaBUTh TOJIBKO B MQA(OHAPHOM MIPOCTPAHCTBE.

B naHHBIX OJIOKax TOPU3OHTANBHBIE CBS3U MO (POHAPIO W, HA CKATHBIX y4acTKaX MOXXHO HE
CTaBUThb, €CIM MNPOQPWIMPOBAHHBI HACTUI M €r0 COEIUWHEHUS YIOBIETBOPSIIOT TPEOOBAaHUAM,
MPEIbSABISEMBIM K Tuadparmam kECTKOCTH.

B OechonapHbix O50Kax TOKPHITHS TOPU3OHTAIBHBIC CBSI3M HA YPOBHE BEPXHHUX TOSICOB




CTPONUJIBHBIX ()epM pPEKOMEHAYeTCs HE CTaBUTh, BKIIQUHB' MPOQMIMPOBAHHBIA HACTHI B
nuadparmy KECTKOCTHU O BCEH TIJIOMAIu OJI0Ka.

5.5. B nmagparmax He pPEKOMEHIYeTCsl BBINOJIHATE ‘OTBEpCTUs ¢ pasmepamu Oonee 1,0 M.
Paccrosiune ot kpaéB amadparmpl 10 OTBEPCTHAWIQIKHO ObITh He MeHee 6/4. Ecim pazmepbl
oTBepcTus B auadparMe NpeBbIIAlOT | M, ToJIprr onpeneneHnn e€ ciBuroBoil xxécrtkoctu C mo
dbopmyne (2) pacu€THasi JUIMHA @ CHIDKAETCS WPOMOPIIMOHAIBHO COOTHONICHHIO TUIOMIAACH ATOTO
OTBEPCTHS M pacCMaTpUBAEMOro y4acTKa HaeTuia.

Mpuiaoxenne 1
IPUMEPBI PACUETA

IIpumep 1. Pacuér amadparm x€cTkocTH W3 TMPOQPMIMPOBAHHOTO HACTHJIA B TOKPBITHH
OJIHOATAXKHOTO 37]aHUsl HA CEICMUYECKHUE HATPy3KU

Tpebyercs paccuntaTh Auadpparmbl KECTKOCTH M3 MPOQPUIMPOBAHHOTO HacTuia Mapku H60-
845-1,0, BbmMoONHAIOMEro (YHKIHMIO TOPU3OHTAIBHBIX CBsI3€d B IUIOCKOCTH, BEPXHMX IOSICOB
CTPONUJIBHBIX  (DepM  TIOKPBITHS  OJHOITAKHOTO  TPEXMPOJETHOTO 3JAHHKSN~C PacuETHOM
CECMHYHOCTBIO B 9 OaIyioB.

KoHcTpyKkTHBHBIE cXeMbl KapKaca 3[JaHHsl U Harpy3Ku IOpUHATH U3 npumepa 1 PykoBoncTBa mo
MPOSKTUPOBAHUIO OJTHOITAXHBIX M MHOTO3TAXHBIX MPOU3BOJACTBCHHBIX 3MaHUN CO CTalbHBIM
KapkacoM B ceiicMuueckyx paiionax ({HUUnpomsganumii, MockBa, Crpoitnzaar, 1977).

B otnnume ot 3TOQro\PyKOBOJCTBA B TaHHOM MPUMEPE CBS3EBBIE (DepMBbI B MJIOCKOCTH BEPXHUX
MOSICOB CTPOIMUJIBHBIX (PepM UCKITIOYEHBI BO BCEX MPONIETaX,

A. Pacuér monepeuynsbix q1uagparm

1. B WIOCKOCTH BEpXHUX TOSICOB CTPONMUILHBIX ¢depMm B mponérax A-b m B-I' 6e3 donapeii
YUUTHIBAGM TpU IONEpeyuHble TuaparMbl - y TOPLUOB M B CEpeAMHE JUIMHBI 3/1aHUS, TaK KaKk OHA
npesbiiraet 72 M (puc. 1). Pasmepsl kaxaon auadparMsl B IJIaHe PUHUMAEM paBHbIMU L = 24 M,

B'= 12 M, B cooTBeTCTBHH C ycloBUEM (1)
L = 24 =12>15
B 12 .

ITpononbHas celicMuyeckas cuiia, epeaBaeMasl Ha BCIo Auadparmy B Ipejenax JUIMHbI 31aHus,
MPUHUMAETCS TAKOH )K€, KaK B pacuéTe MOMepeuHbIX CBI3EBBIX (epM 1Mo PykoBoaCTBY

>.5,=59 e

Ora Harpy3ka paBHOMEPHO pacrpeneisercs Mexay nuadparmamu. TopieByro nuadparmy, Ha
KOTOPYIO KpOME 3aJJaHHOM HAarpy3Ku JEHWCTBYET CijJa OT Beca 4aCTH TOPLEBOM CTEHBI W MapareTa
MOKHO pacCUHMTaTh TAaKUM 00pa3zom

>.8,=22 Te.

Pacuérnas cxema ToprieBoi Amatparmpl mokazaHa Ha puc. 2a. IIpencraBum Harpysky, Ha 3Ty
nuadparMy Kak paBHOMEPHO paeopeieIEHHYI0 ¢ MHTEHCUBHOCTBIO, PaBHOU

q, = (£+2,2j :24=091
3 T/M.

Iloronnoe CABUTAOMICC YCHUIIMEC B ITPOAOJIBHBIX COCIUHCHUAX HACTUTIA OIIPCACTIACM 10 q)opMyne
(©)

= 09124 4
2x12 /M.
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Puc. 1. Cxema qnadparm u cBsizeii o BEpXHHUM rosicam epm:
1 - nonepeunsle quadparMsl, 2 - TPoJoNIbHAs AUadparma

d)
(OO $ =09/ 8)
2 3 —-.--N—'-u- 3 /NJ'
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Puc. 2. Pacuer nonepeunoit nuadparmer:
a - pacueTHas cxema JuadparMel B OJHOM IIPOIIETe,
0 - ycunus B OIOPHBIX COSMHEHHUAX HACTUIIA 110 IPOAOJIBbHBIM KpasiM Auadparmst,
1 - mporoH, 2 - depma, 3 - HacTHI
2. COGI[I/IHGHI/IH JIMCTOB HACTHJIa MCKIY 0001 BBIIIOIHSIOTCS B JaHHOM cCJjiydac¢ ¢ IMOMOIIbIO
KOMOWHHMpOBaHHBIX 3aki€nok Ttuna 3K4,18%8. JlomyckaeMblii mar 3aki€mok oOmpenessieM H3

dopmyn (5) u (7)
m-[N,] _0,9%0,12 0119
t 0,91 M,

e =

[N2] = 120 krc - u3 Ta0aUIBl 2 TPUITOKEHUS 3.
B npenenax nmonepednsIx nuadparm mar 3akidenok npuHuMaeM paBHbM 100 M.
Casuraroniee ycwine Mo IpoAoIbHOMY, KPaw TOPIEBOM auadparmel omnpezaenseM mo dopmyie

®)

2 2
A & q.L _ 0,91x24 _5.45
8B 8x12 T.
DTO ycwire BOCHPHHUMAETCS CaMOHApE3aroIuMu OonrtamMu THHA M6X20 ~IIPAKPETUISIIIMA

HACTUJI K JIEBATH MPOFOHAM IO HPOAOJILHBIM Kpasm auadparmbl (cMm. pucy H20). TpebGyemoe
KOJIMYECTBO OONTOB _Ha Ka)kJIOM IIPOTOHE omnpeessieM o Gopmyie (5)

N 5,45
n= = =
Im[N,] 9x1x0,32

3

Takum o0pa3oM, IO MPOJOJIBHBIM KpasM AuadparM HaCTHII JTOJDKEH KPEHMUTHCS K KaKIOMY
MPOTOHY JIByMsI caMOHape3aomumMu 6ontamu. Ha kaxapiil u3 3Tux O0JNTOB JECTBYET cpe3aroliee
yCHUJINE, HAIIPABJICHHOE NEPIICHIUKYIIIPHO HArPy3Ke U PaBHOE



N 54

y

=0,302
TC.

[To momepeunomy kparo auadparmMpl Ha KKIBUA W3 OOITOB, KPEISMIIMX HACTHI K KpalHeMy
MPOrOHY B Kaxk10i BosHe uepe3 211 MM (muia rodpupoBanusix npoduieit H60-845-1,0) neiictByer
ycuIve, mapauienbHOe Harpy3Ke U paBHOE
R gL 091x24

Nx:— :0,192
n 2n 2x57 T,

8

= =57
rIe 0,211 - YHCII0 CAaMOHAPE3a0NMX OOJITOB Ha KPailHEM MPOTOHE.

Tak kxak B yriax auadparMbl yCTaHOBJICHO IO J1Ba 060JITa, YCHIIME HAa KaKIBIA U3 HUX CHIBKAETCS

BIIBOE, T.€. N, =96 .

[TpoBepsieM POYHOCTH HanOoJIee HAPSHKEHHBIX COSTUHEHUH HACTWIIA B yritaX fuadparmsl 1o
dopmye (4) 6e3 yuéra BeTpOBOI Harpy3ku

2
INIANZ ) (ot 43027 |

(V] - 320

=0,98 <d,0

rae [N;] = 320 kpewno Tabauiie 3 npumoxkeHus 3.
Bb. Pacuét npenoabHbIX 1uadparm

1. JIBe fiponoabHble AuadparMbl MPeayCMOTPEHBI B MJIOCKOCTH BEPXHUX MOSCOB CTPOMMIIBHBIX
depM \(BONIb KpaWHUX psAIOB KOJIOHH). Jlomyckasi, 4YTO CTPONMIBbHBIE (epMbl 00IagaoT
OECKOHEUHOW KECTKOCTBIO NMPHU MPOAOIBHOM CHKATHUU, MEPeNauM CEHCMHUYECKYI0 Harpy3Ky oOT
COOCTBEHHOT'0 BECa MOCTOBBIX KPAaHOB B IUIOCKOCTh MPOAOJBHBIX AuadparM mupuHoi By =/, = 12
M KaxK1asi, KOTOpbIE PaclpeeiaioT 3Ty Harpy3Ky MEX/1y BCEMH IMONEPEYHbIMUA paMaMHU 3/1aHUS.

Ha xononny B psmax b u I meiictByer cocpenoroucHHas uarpyska S;¥ = 3,55 T, Ha KOJOHHY
pama B - 5" =7,1 1 (puc. 3).

R

R

5 L Zly < o =

ai % St % S5 5

=

J, -u

JHr JH; gng ‘TJH z_“-\ A
© © @
Puc. 3.

3aMeHsieM Bce CTOMKU TMOIMEePEeUHO PaMbl OJIHOM, SKBUBAJIEHTHOM 110 5KECTKOCTH (CM. pue. 36).
Peakiuio HEMOABMKHOM OMOPBI Ha YPOBHE PHUTEJIs MOYKHO OTIPENIEIUTh 110 U3BECTHOH(OopMyIie

Ry=-K,>'S

rae K3 - koappumireHT onpeaensieM B 3aBUCUMOCTH OT

5
A= >4 _ 0,285 n= 524107 0,086

B 1aHHOM clyyae npu 18,9 u 6,2x10° ;



K3 =0,461%; Ry = 0,461x(2x3,55+7,1) = -6,55 Tc.

*) CrpaBOYHHK MPOEKTUPOBIINKA O pel. A.A. YManckoro,[ud.\, Ctpoituzaar, 1972 r.
CocpenorodyeHHas CuiIa, MPUIOKEHHAs B YPOBHE PUTENIsl CPEIHEN TONIEPEYHON paMbl UIMEET BH/L
O =Ry = 6,55 Tc.
JKEcTkocTh monepevyHoi paMbl Ha YPOBHE PUTENsl MOYKHO 3allUCaTh
1 _\8EY.J,
K=—%:- 1 =436,6 tc/m ~4,37 T/cm
o H il + ul )

5

M= 1 -1=10,63
rie n .
PacuérHyio cABUrOBYIO KECTKOCTh MPOAOJIBHBIX IuadparM omnpeaesseM mno gopmyie'(2)
12
C=K, o, B,C, 2.5 1><O,8><1,0><3,6><—><§:1,52
6 a, 12 6 TheM,

rae Ko = 1 - qns camoHape3aromux 00JTOB;

oo = 0,8 - mpu celicMUYECKOil HAarpy3Ke;

Bo = 1,0 - mpu Hepa3zpe3HOM HACTHIIC TIO MMPOTOHAM, 3aKPEIUIEHHBIM OT KPyUeHHS Ha OMopax;

Co = 3,6 T/em™: s maHenu Hactwia H60-845-1,0 pazmepamu ap = 6 M 1 6p = 3 M (cMm.
npuioxenue 3 1abia. 1);

6 = a =/2 M - mupuHAa U IJIMHA CABUTAEMOTO yJacTKa quadparMbl MEXy COCETHUMH paMaMH.

CrBuropast )KECTKOCTh IBYX AuadparM paBHa

2C=2x1,52=13,04 1/cMm.
2 _304

= 0,7
Juis ormomenms K 437 HaxoauM 1o Taba. m. 4.1 m[puiokeHWs 3HAaYeHUs
KO3 PHUIHEHTOB

p1=0,527u p,=0,162.
MaxkcuManbHOE B3aMMHOE CMEIIEHUE COCEIHHX TMOIMEPEUHBIX paM OINpeAelseTcs mo dopMmyle
(10)
_ 6,55

Q
A ==(f - = 0,527-0,162)=0,55
max K( 1 ) 1’37( > > ) > oM.

MakcumanbHasi CIBUTAIOIIAs CHJIA B IMIOCKOCTH TPOJ0JIbHON auadparMel mo dopmyrne (11)
HMeeT BUJL

Tndx T CAmax = 1,52%0,55 = 0,84 1.

2. Haubornee HarpyKeHHBIME, BMIpeIeIax CABUTAEMOr0 y4acTka auadparmbl SBISIOTCS: yTIIOBBIC
camMoOHape3arouie OOJThL, (KPEemsAIe HAaCTHJI K HporoHam (cM. puc. 20). Ha KakIwiii u3 3THX
00JITOB JIEHCTBYIOT YCHJIUS:

N, =L =596

n, KTC,
v B0

n, 357 KTC.

[TpoBepsieM MPOYHOCTH YTIIOBOTO CAMOHAPE3AIOIIEro 0oJITa Mo popmyIie
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N2+ N? [1682 2
VT | VIO AT 20078 < 1,0

[V, ] 320

[ToronHoe caBuraromiee yCuive B CoeAMHEHMsIX poduiiels HacTuiia Mexay coO0i paBHO

T %0 _
B 12 KI'C/M.

[ITar 3akn1€n0K B COCIMHEHUAX HACTUIIA HE JOJDKEH IIPEBBIIIATh

_m[N,]_09x120 Lsdm>e. =05
t 70 "

[Tpuaumaem miar 3akiénok e =500 MM B COOTBETCTBUH C 1. 5.2.

Takum oOpazom, mpodUINPOBAHHBIN HACTUI 0€3 JOMOJHUTEIHHOTO KPEIACHUS ‘K MPOroHam
MOXET BBIIOJHATH B IAaHHOM ciIydae (pYHKIHIO ITPOIOIBHON Tuadparmbl, BOCTIPHAHMAIONIECH 4acTh
CeiCMUYECKOll Harpy3ku OT COOCTBEHHOTO Beca MOCTOBBIX KPaHQB, “IpU OTCYTCTBUU
TOPU30HTAIEHBIX CBS3EBBIX (epM.

IIpumep 2. Pacuér pam tuna "I[lmaysun" c yuérom, ‘AmadparmMpel KECTKOCTH W3
pOoGUINPOBAHHOLOVHACTUIIA B TIOKPBITUN OAHOATAXKHOTO 31aHUS.

PaccmatpuBaeres onHonponérHoe 6echonapHoe 3aaHne AUHON 54 M C MMONEPEYHBIMU paMaMHu
tuna "l[1naygH"\paclon0KeHHbIMU C IIaroM 6 M 1 MOCTOBBIM KPaHOM I'Py30MOABEMHOCTBIO 5,0 T.

[ToxpbrPde\ 3MaHus BBINOJHSETCA W3 NpoduiaupoBaHHOro Hactuiaa Mapku H60-845-1,0 mo
MporoHam 4epes 3 M.

Pacy€THble Harpy3ku Ha KaXIyl paMy M 3II0pa pacd€THBIX MOMEHTOB NPUBOJATCS Ha puc. 4.
[IpuoTOM CHEroBast Harpy3ka npuHUMaeTcs Ui I-ro paiiona, a BetpoBas - ais [V-ro.
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Puc. 4.

Pasmepsl paM mHpyHATE 10 TUNOBOMY MpoeKkTy "CranbHble KOHCTpykuuu Tuna "[lmaysn"
OJITHO3TAXKHBIX NMPOW3BOJICTBEHHBIX 34aHUN C IPUMEHEHHUEM JIETKUX OTpaKialoluX KOHCTPYKIUM",
paszpaboranHomy [THUUIICK. Matepuan - cranb kimacca C46/33.

Tpebyercs onpenenuTs pacu€éTHbIC HANPSDKEHUS B paMax MpH CASAYIOIUX JOMYICHUSX

a) mpo(UIMPOBAaHHBIN HACTWII U MPOTOHBI 00pa3yloT nuadparmy >KECTKOCTH B YpPOBHE pureneit
paM 10 BCEH IIOMIAAN OKPBITHUS,

0) KpaliHue paMbl HE CMEIIAIOTCS B CBOEH TUIOCKOCTH (OJarojapsi BEpTUKAIBHBIM CBS3SIM WITH
CTEHOBOMY 3allOJIHEHUIO).



I. Onpenenenne nepemMenieHuii paM OT NONEPEeYHOH FOPU3OHTAILHON HATPY3KHU

[Ipu paBHOMEpPHO pachpenenEHHOM BETPOBOM °HAIPY3KE Ha KaXIYI0 paMy JIEHCTBYET
SKBHUBAJICHTHAs cuiia O, MPUIOKEHHASI HA YPOBHE pUEEIsh (puc. 5)

72048 o o
Menepeunan RIS
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Puc. 5.

0=(q,+ qz)-g =(0,214+0,285)x 4,1 =2,05

TC.

[Tepemenienue purens pambl MO HampaBlieHHIO cuibl O 0e3 ydé€ra KECTKOCTU MPOJOJIBHON
mdadparMel paBHO

Q0 _2050_, .,
K 544 cM,
_12EJ, 12x21x10°x49892
re  H'(2H+L) 820°(820x2+1800) KI/CM.

CaBuroBast )KECTKOCTh MPOJONBHON AuadparMbl U3 MPOPUIMPOBAHHOTO HACTHIIA TIO MTPOrOHAM
onpenensiercs mo ¢popmyse (2)

C=K, a,C,% % —1% 1x36><%x§—54

6 4 T/CM.
[Tepemenienus paMm B CBOEH MJIOCKOCTU®HA YPOBHE pUTENed OT BETPOBOM HArpy3KH C y4ETOM
KECTKOCTH MPOAOJIbHOM AradparMel MOKHO orpeenuTs 1o dopmyse (12)

S :%_(alxli +a2x£)

b

JuIst 1-1 pambl OT FOPIta 31aHUS

f1=g (a,x, + a,x,)= 2050 —(3,611x0,731+0,15x1,368)="0,914

cM,
K K\
(1+—j— (1+—J ~1=0,731
e 2C 2C :



x, =L —1368
b .

9

L9 x, _2050 1368 _
'K xX)+1 544 1368+1

0o 1

:E.x§+l

a,

=0,157

b

JUTs 2-1 pambl OT TOpLA 3/IaHUS

£=2 (0 +a)=22Y (3611%0,7312 +0,157x1,368° )= 1,544
KO TR T sy oM,

JU1s1 3-11 pamMbl OT TOpIA 31aHUS
:Q_ ax’ +a,x’)=1958
3 1, 2,
K cM,
JUTst 4-1 pambl OT TOpLA 3/IaHUS
:2— ax*+a,x*)=219
4 17 277,
K CM.

YuuTeIBasg CUMMCTPUYHOCTD, HAIPY3KHU NCPEMCIICHUSA OCTAJIbHBIX paM paBHBI COOTBETCTBECHHO!
fi=Fi=219 o
fo=1,=1958 o\
fr=1y =154 o

Je=/=0914

JIMHMA TOPU30HTANBHBIX NIEPEMEIEHUH MPOO0IbHOM quadparMpl oka3zaHa Ha puc. 5.
I1. OnpenesieHne MAKCMMAJIBHBIX PACYETHBIX HANIPS’)KEHU B paMmax

Omnopa pacyéTHBIX MOMEHTOB B IIJIOCKOW paMe OIPEAENseTcs] B COOTBETCTBUU C THUIIOBBIM
MIPOEKTOM.

IIpu coBMmecTHOl paboTre pamM W TNpPoJOIBHON JuadparMbl Ha BETPOBYIO HArpy3Ky
TOPU30HTAJILHOE TMEPEMENICHUE KAKIOW paMbl YMEHBIIAECTCS MO CPABHEHMIO C TJIOCKOM CXEMOM
Omarosapst OTIIOPHOMY YCHIIHIO, TIPUIIOKCHHOMY Ha YPOBHE PUTENISl U PABHOMY

R=[1-o

Omnopa MOMEHTOB B paMe-0T 3TOr0 YCWJINSA JaHa Ha puc. 4.

Pesynbrarhl pacuéra-HanpsokeHH B HanbOosiee OMacHOM CEUYEHHUU CTOMKHU.B MECTE TepeceueHUs
€€ OCH C OCBIO PHUTeIsi TaHbI B TAOJIHIIE.

Tabnuma
M pax, TM N, T W F Omax Kr/cm®
Howmep
AMbL § Bup Harpysku
p MIPOEKT peKoMm. MPOEKT | PEKOM. em® | em? MPOEKT| PEKOM.
lu4d BEepTHKAIbHAS 26,6 13,9




TOPU3OHTAITLHAS 9,0 1,02
KpaHOBast 2,39 0,3
1 R, - -6,36 - 0,25
OTIIOPHOE 1420 | 76,2
4 ycuime R, - -3,52 - 0,59
1 38,0 3156 15,2 14,45 2415
CyMMapHast 2870
4 34,3 14,8 2616
HanpsokeHus B ynpyroi craauu @UpeResiInuch no popmyse:
N Mmax
o=—+—508%
F W
144 1,6x10°
o, = 18450 SLOXI0T 190 | 5205— 2415
76,2 1420 KFC/CMZ;
14 4,4x10°
o, = 14800 3441070, 2420 - 2616
76,2 1420 KHC/CMA.

I11. IIpoBepka NPOYHOCTH COEMHEHHUI HACTHIIA B cOCTaBe Auadparmsl
BerpoBast Harpy3ka Ha\Topel 31aHus Ha ypOBHE TIOKPBITHS paBHa
qr=0,8x55x%4,1 = 180 xrim:
[upuna\ropueBoii quadparmel, BOCIPHHUMAIONIECH 3Ty Harpy3Ky UMEET BU]]
L 18

B=6bM<—=—=12
15 15

[IpomonbHOE caBuraroliee yCuiane B COSAMHEHMIX JHMCTOB HACTHIIA MEXIY co00i ompexaesnsiem
mo opmysre (6)

2B 2x6 KI/M.

JlonyckaeMblii mar KOMOMHUPOBAHHBIX 3aKJIEMOK MOKHO 3aIMCaTh

_m[N,] _09x120 _ 0.4
t 270 M.

JlomomHUTEIFHOE HOPMATBHOE YCHIIHE B pUTesle KpaitHel pamsl 1o ¢hopmydie (8) paBHO

) 2
N < BEOOI8IE )
83 8x6 .

TpebyeMoe KOMMYECTBO CaMOHAPE3AONUX BUHTOB B6X25, BOCIPUHUMAIOMIMX 3TO yCHJIHNE B
MecTax KpeIUIeHHsI HacTHIIa K MPOFOHAM HaJ KpaiHel paMoH, nmoixydyaem u3 Gopmyssy (8)

pe N2 192 5

m-[N,]  1,0x0,5

2

rae [N1] =500 Kre - qyist BuaTa B6%25 npu ogHO3HaYHOW Harpyske (zadsm 113.3).
Takum oOpa3om, Haja KpailHe pamMol HACTHJI JOCTaTOYHO _KPOHNUTh K KaXIOMY M3 CEMHU
IIPOrOHOB OJTHUM BUHTOM. Ha KaKJIbIil N3 3TUX BUHTOB JACHCTBYEMCPE3AIOLIEE YCUIUE

1,220

N, =175

KT'C.



[To mMHE mMpOroHa HACTHJI KPEMUTCS B Mpefeiax quapparMbe-B KaX /10 BOJHE BUHTAMH, o011ee
YHCII0 KOTOPBIX PAaBHO

B 6000

n=——=+>-~28
2114211

OTH BUHTHI BOCIIPUHUMAIOT Ha KpailHeM IPOTroHe TOPLEBOI 1uadparMbl yCHiIne

Ny :qr-L :270><18 _g7
2-n 2x28 KTC.

[IpenenbHOe ycuiane Ha BUHT'HACTHIIA B MpeJesaX TOPLEBOU auadparmsl OT BETPOBOTO O0TCOCA
paBHO
_Ci-q,-B-L 0,6x55x6x18 13
Tn 7x28 KIC.

A

Takum o0pa3oM, Mpu BETPOBOW HArpy3Ke Ha TOpPEl 3[aHUS CaMOHAape3alol{e BUHTHI B yriax
nuadparMel JOJKHBI BOCTIPUHSATE CIETYIOIINE YCHITUS:

N, =8Txrc; N, =175krc; K =18krc.

[TpoBepsieM MpOYHEETEYTUX BUHTOB 1O (hopmyie (4)

2 2
N2+ N? 2 2 2 2
YN, +N,; +(PJ [ V872 +175 +(61580] 01805

EA P] 500

[Ipw TioniepeyHol BETpOBOW HArpy3Ke MaKCUMallbHasi CABHUIaroNas Cujia JEHCTBYET HA YYaCTKHU
fmadparMel MexIy KpallHEH M MepBOM OT TOpLa paMaMH, B3aUMHOE CMEIIEHHE KOTOPBIX MO
HaIpaBJICHUIO HArpy3Kd SIBISETCS HAUOONBIIUM Apax = 0,914 cMm. Drta cuma ompenpensercs 1o

hopmyae (11)
T=C-Amax =5,44%x0,914 =495 1,

nu Hepe;[aéTc;I Ha p}II[ CaMOHape3aIOH_II/IX BHUHTOB erH}IH_[I/IX HAaCTHUJI Ha HOHepe‘IHBIX KpaHX
MPOIOIBHON nuadparMbl KECTKOCTH. ECM HACTUI KpemuTcs K MPOTOHaM OJHWUM BHHTOM, TO B
Ka)KJI0M BOJIHE CPE3aroLIee YCUIIME HA HErO B HAIIPABICHUH HArPY3KU PaBHO
T 4950
N, =—="22-705
n. 7 kbe > [NV;] = 500 «rc,

r7ie n, = 7 - YUCJIO TIPOTOHOB HA PACCMATPUBAEMOM Y4aCTKE TrUaPparMsi;

[N1] =500 krc - st BUHTOB B6X25v\npiopHOCcTOpOHHEH Harpy3ke (Tadia. 3 npusoxeHus 3).

B cBsA3u ¢ 3THM 4HUCIIO BUHTOB¢ XPCIIAIINX HACTHUII K HNPOroHaM HaJd TOPLCBBIMH pPaMaMU,
YBEITUYMBAEM BJIBOEC (CM. PHIC. 5 OGHOBHOT'O TEKCTA).

Ycunus Ha BUHTBI, pacloyioKeHHbIe B yriax Auadparmsl, Oy1yT paBHbIL:

N - 4950

X

=352
KI'C;

N :7.1~B:4950><6:59
7 i-n, 18x28

KIC;
P, =18 krc¢;

ny, =n = 28 - 4UCJI0 BUHTOB HA KAKJJOM ITPOTOHE IIPH KPEIJICHUH HACTUIIA B KAYKIOU BOJIHE.
[TpoBepsieM MPOYHOCTH YIIIOBBIX BUHTOB 10 (hopmyie (4)
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Takum oOpazom, yuér muadparm u3 npoQUIRPOBAHHOTO HACTHIIA TOKPBHITHS TO3BOIMI 0€3
MPUMEHEHHUSI TOPU3OHTAIBHBIX CBSI3€M MOBBICHTH MPOCTPAHCTBEHHYIO KECTKOCTh 3aHUS
(Topu30HTAIBHBIC TIEPEMEILEHUS PUTEIICH| BoIUIOCKOCTH paM CHH3WJIUCH Ooiiee, yeM B 1,7 paza) u
CHU3UTh PACUETHBIE HANPSKEHMS B CTOMKAX pam Ha 9-16 %.

puiaoxenne 2

METOJANUKA SKCITIEPUMEHTMBHOI'O UCCJEJOBAHUS CABUT OBOM
JKECTKOCTH JUCKOB U3 MPO®PUJINPOBAHHBIX METAJIJIMYECKHUX JINCTOB U
UX COEJJUHEHUN

Hacrosmass meronuka paspaboTaHa B pe3yibTaTe HayYHO-TEXHMUYECKOTO COTPYIHUYECTBA
uHctutytoB BYIIC Munucrepcrsa crpoutensctBa UCCP u IHHUMWnpoekTeTabKOHCTpYKIIMU
I'occtpost CCCP B cooTrBercTBHM ¢ paboueld mporpammoit mo teme 2.1.4 «Pa3paboTka HOBBIX
METANINYECKUX, MJIACTMACCOBBIX MHOTOCJIOMHBIX KOHCTPYKLUMH, Pa3BUTUE ‘METOJOB UX pacdyéra u
pacipeHe 006J1acTi UX TPUMEHEHU.

1. llean uccaenoBaHus

1.1. UccnenoBanun€ MPOBOIUTCS C LENIbI0 AKCIEPUMEHTAIBHOM OLEHKHU KECTKOCTH U HECYIIEeH
CIIOCOOHOCTH ,JUCKOB H3 TPO(UIMPOBAHHOTO CTAIBHOPQ\ WIH aTIOMUHUEBOTO HACTHIA TIPH
CABHUTAIOIIUX HALPY3KaX B €0 MIIOCKOCTH.

1.2. DkeneprMeHTaIbHOE UCCIIEOBAHNE BKIIIOYAET 1BA BU/1a UCIIBITAHUI:

- HCHBITAHUS Ha CIBUT (DparMeHTOB MPOOUIMPOBAHHBIX HACTUJIIOB,;

- 'UCHBITAaHUS HA Cpe3 COCAMHEHHUH MPO(UIMPOBAHHBIX JIMCTOB, 00Pa3yIOIMX HACTUI, MEXKIY

co00¥ U C DJIEeMEHTaMH KapKaca 3/1aHHsl.

2. UcnbITaHMA NPOPUIHPOBAHHOIO HACTHJIA HA CABUT

2.1 WcnpiTaHus pOBOAATCA Ha MPSMOYTOJBbHOM CHUJIOBOM paMe C pa3MepaMHu B OCIX 3X6 M,
BBIIIOJTHEHHON U3 KECTKUX CTaJIbHBIX DSJIEMEHTOB. O,Z[Ha AJIMHHAasA CTOPOHA TOPU30OHTAJIBHO
PacroJIOKEHHOW paMbl 3aKpEIUISIeTCS HETOABIKHO, OCTalbHbIE CTOPOHBI CBOOOJHBI. JIIMHHBIE
CTOPOHBI COCHUHAIOTCA B CCPCAMHC WM TPECTAX MJIMHBI COOTBCTCTBCHHO OJHHWM WJIHW AOBYMS
nonepeyHbIMu 37eMeHTaMu (puc. 1). TlomepeunHbl U KOPOTKHE CTOPOHBI pambl KpemsTcs K eé
JUTMHHBIM CTOPOHAM C ITOMOIIbIO IUIMHIPUYECKHUX MAPHUPOB (HA ITU(TAX).
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Puc. 1. Cxema cusioBoit yCTaHOBKU
- IOJIBMIKHASI CTOPOHA
- rIornepeynHa



- HCIOABHWXXHAA CTOPOHA

2.2. UcneiThIBaeMBIii 00pa3el] B BUJIE yyacTKa HAcTHIA\C*pa3zMepaMu He Oosee 3X6 M T0JDKEeH
KpPEMUThCS K AJIEMEHTaM CHJIOBOI paMbl TaKUM 3Ke CIOCOO0M, KaK MPEIyCMOTPEHO B peajbHOM
OTPaKIAIOIICH KOHCTPYKIMH. Bce coenuHeHUsS /HACTHIIA C CHJIOBOH paMod JOJKHBI OBITH
PAacCIOJIOKEHBI B OJJHOM TIOCKOCTH.

J1J1s U3roTOBIEHUS 00Pa3I0B MOKHO HCIOAB30BATh MPOPUINPOBAHHBIE METAJUTMYECKUE JIUCTHI C
pasznuuHOi popMoit TOPpOB U pa3HbIe COCOOBI Kpereka.

JlucTel pacnonaraiorcst Ha paMe reQpaMu BI0JIb WK TONEPEK €€ JUTMHHBIX CTOPOH.

2.3. WcnpiTaTenbHas CABUTAIOIAsk HArpy3Ka MPUKJIIAIBIBAETCS TOPU3OHTAIBHO, BAOJb JJIMHHOMN
CBOOOJHON CTOPOHBI CHUJIOBOMWpambl. Jl0o 3akperuieHuss HacTWjia Ha pame MpPOU3BOIUTCA €€
TapUpPOBKa, T.€. OLICHUBAETCS COOCTBEHHOE COMPOTUBIICHUE PaMbl CBUTY.

2.4. Kaxxaplii THIT HACTHIIA CIEAYeT UCIBITATh HAa TPEX OJMHAKOBBIX 00pa3iiax, KBaapaTHOW MK
MpsIMOYTOJIbHONH (QopMbl B IUIaHe. J{JIMHHBIE CTOPOHBI MPSAMOYTOJBHBIX O0O0PAa3OB \IOTKHBI
pacrnoJiaraTbCs MapauiebHO HAllPaBICHUIO CABUTAIOLIEH HArPY3KH.

[TepBbIit 00pa3er] MCIBITHIBAETCS TIOCTOSSHHO BO3PACTAIOIICH HArpy3KOW ION\HOTEpH HEeCyIen
CIIOCOOHOCTH.

Bropoit oOpasenr Harpyxaercs CTyneHsMH, paBHbIMH 1/10 mpemead~IpoYyHOCTH TIEPBOTO
obpasua, Ho He Oosee 2,0 kH. Ha kaxmoil cTyneHu Harpy3ky BBIICPKHBAIOT B T€UCHHE 5 MUH.,
3aTeM MPOU3BOJAUTCS TOJHAs pasrpy3ka, W Harpy3ka yBEIMYMBAEICAd BHOBb [0 CIEIyHOLIEH
CTYTICHH.

Tpetuit oOpa3el UCIBITHIBACTCS 3HAKOTIEPEMEHHONW Harpy3koi, paBHoi 0,4 cpeaHero 3HaYCHUS
npenesna NpoyHOE¢TH, TIOMyYEHHOTO M0 pe3ysibTaTaM UCIBITARUN 1-r0 U 2-T0 00pa3IoB.

2.5. B nfipoOitecce HMCTIBITAHUA OMPENEISIOTCS: TepeMeIIeHUusT CBOOOTHOW JUTMHHOW CTOPOHBI
CUJIOBOM, PaMBl [0 HAINPABICHUIO CABUTAIOLIEH CHUJIbI, BO3MOKHBIE CIIy4alHbIEC MEPEMEICHUS
3aKpCHNIEHHON JUIMHHOM CTOPOHBI paMbl M Harpy3ka, COOTBETCTBYIOIIAs IOTEpE HECYIEH
CIIOCOOHOCTH 00pa3Iia HacTHJIA.

3. UcnibiTaHus coequHeHUd NPOQUIMPOBAHHOI0 HACTHJIA

3.1. Jlng coenuHeHu# mNpo(UIMPOBAHHBIX JMCTOB HACTHUJIA NPUMEHSIOTCS pa3Hble IO
KOHCTPYKIIMU M MaTepuajiaM BUHTHI, OOITHI U 3aKIENKH.
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Puc.2. OGpa3zer s HCTIBITAHUE COSTMHEHNH HACTHIIA
t| - TOJIMHA PO(YUIMPOBAHHOTO JINCTA



t, - TOJIIIIMHA TIOJIOK KOHCTPYKIIHA, HECYIIINX HACTHI

3.2. lna ompeneneHus NPOYHOCTHBIX U KECTKOCTHBIX XAPAKTEPUCTUK COECIMHEHUIN HACTUIIOB,
paboTaronX Ha CIBHUTaIOLINE HArpy3Kd, ClIeayeT\I{pOBOAUTH CAMOCTOSTEIbHBIC HCIBITAHUS Ha
cpe3 mpocThix o0pas3ioB (puc. 2). TommuHa W KAYECTBO JHCTOB, M3 KOTOPBIX HM3TOTOBIICHBI
o0pa3s1pl, JOHKHBI COOTBETCTBOBATh HACTHITY K'HOAEP>KUBAIOIIUM €T0 3JIEMEHTaM KapKaca.

3.3. Kaxnplif BUJI COeIUHEHUS HCTIBITRIBAT HEe MeHee, yeM Ha 10 oOpasuax. [lepssiii obpaselr
WCIIBITBIBAIOT TIOCTOSSHHO BO3pacTalmied ‘Harpy3koil 1m0 paspymenus. OcTaibHble 00pasibl
HarpyXaroT cTyneHsMH, paBHbIMH 1410 MonyueHHO# paspymaromieil Harpy3ku, Ho He 6oree 0,5 kH.
Ha kaxnoil cryneHn Harpy3ky BBIAEpKHBAIOT 5 MUH., 3aT€M NPOU3BOAMUTCS MOJIHASL pa3rpy3Ka, U
Harpy3ka yBEJIMYHUBACTCS BHOBBWIO CIIEIYIOIICH CTYIIEHHU.

3.4. VcnbiTaHus COCOWHEHHWA Ha 3HAKONIEPEMEHHYIO HArpy3ky HEOOXOIMMBI TOJBKO TIpH
aHAJIOTUYHOM XapaKTepe CIBUTAIONINX HATPY30K, NEHCTBYIOMINX HA MPOPUINPOBAHHBINA HACTHI.

3.5. B mporecce wucnplTaHuKd 00pa3loB COCIWHEHHH OMPENEISIOTCS B3aUMHOE CMEIeHHE
COCIMHEHHBIX DSJIEMEHTOB B 3aBUCUMOCTH OT MCHBITaTeIbHOM HArpy3ku w_«€€\ BeaudynHa
COOTBETCTBYIOIIAs MIpeiey Hecyleil cltocOOHOCTH COeTUHEHUS.

4. O0padoTKa 1 NpUMEHEeHUe Pe3yJIbTaTOB HCIBITAHUI

4.1. Otuér o pe3ynbTarax HCHBITAHUA TPOPHIMPOBAHHOTO HACTHJA HA CIBUT JIOJDKCH
BKJIIOYATh: pa3Mepbl TOGPOB UCIIBITAHHOTO HACTHIIA; MapKy METaJIJIa JIACTOB; CXEMY PaCIOIOKCHHUS
JUCTOB Ha pame; TUI M Iar COeIMHEHUHN JIMCTOB MEXIy cOOOH W € AleMeHTaMu pambl; rpaduk
3aBUCHMOCTH IIepeKdca~HacTuiaa OT CIBUTAlOLIed Harpy3Ku; “AaHHbBIE O IPEAEIbHOM Hecyllel
CHOCOOHOCTH Ha¢THJIa U XapaKTepe ero pa3pyuieHusl.

4.2. OTa€t © ‘pe3yibTaTaXx HCHBITAHWA COCTUHEHHWH Ha cpe3 JOJDKEH CcoJepXaTh rpaduk
3aBUCHUMOCTH €BUTa COCIUHAEMbIX 3JIEMEHTOB OT BEIMUMHBI CPE3aloIeii CUIIbl, CpEeTHEE 3HAUCHHE
npeneaa JIpOYHOCTH U JAHHBIE O XapaKTepe pa3pyLICHUs COEAMHEHNH.

43, "Pe3ynbTaThl MCHBITAHHN MOTYT OBITH HCIOJB30BaHBI MPH MPOCKTUPOBAHUHU KapkKaca H
CUCTEM CBSI3€H B 3JaHUSIX C OTPAXKIAIOMIMMHU KOHCTPYKIUAMHU, BKJIIOUAIOIIMMH MAHETH WUIN HACTUII
M3 Mpo(PUINPOBAHHBIX METATIIMYECKUX JINCTOB.

IIpunoxenne 3

Tabmmia 1
3naveHue "ITaJOHHON" KécTKOCTH C) IJI1 MCMIBITAHHBIX AUadparm u3 npoPpuimpoBaHHbBIX
JHCTOB

Pa3meps! manenu (MM)

NeNe O6o03HaueHme npopuiiepazMepoB 60 Cy xre/mm Texmmieckue

111 yCJ'IOBI/[S{ Ha HACTUJ
Ao

1 |H79-680-1,0 6000 3000 260 TV 34-13-5914<79

2 [H80-674-1,0 3000 3000 165 TY67-199-78

3 |H60-845-1,0 6000 3000 370 TV 67-199-78
4 |[H60-782-1,0 3000 3000 140 TV 34-13-5914-79
5 |H40-711-0,8 3000 3000 130 TV 34-13-5914-79

IIpumMeyanun:

1. Hactun Ne 1, 4, 5 uzrorosmisercs 3aBoaoM "Onektpomut" (T. KyiObimeB)aacTiuibl Ne 2 u Ne 3 - YensOuHCKUM
3aBOZOM NMPO(MIMPOBAHHOTO CTAJIHHOTO HACTIIIA. METH3BI Il KPEIUICHIS{,HACTAIIOB U3TOTOBIISIOT TE )K€ 3aBOJIBL.

2. Hactumsl Ne 1-3 kpenuivich Ha onopax caMOHApe3aroIIUMH BUHTaMM, HACTHITBI Ne 4-5 - mio6ensiMu (1o 0JJHOMY B
KaXJI0H BOJTHE).




Tabmuma 2

Jomyckaemoe cpe3arwinee ycusaue [/V;] Ha 0Hy KOMONHHAPOBAHHYIO 3aKJIENKY B COeTUHEHUSX

HaCTUuia
3nauenue [N,] B Krc s
3aKJIENOK U3 CTJIaBa MAPKW
NeNe O6o3HaueHne TexHudeckue ycaoBHs Ha 3ABO-H3rOTOBHTCID
T 3aKIETIKU AMr2 Awmr3 W3TOTOBJICHHE A
AMig
1 3K 4,8%8 120 - 140 TV 34-13-017-77 "SnekTpomut"
150 180 (KyiiOprieB)
2 3K-10 - 140 - TV 67-74-75 U3IICH (YensOuHCK)
170
3 3K 4,8%8 90 - - OCT 94-017-73 YTIIBNe 10 (Mocka)
110

IIpumMeyanusn:

1. 3nadyenus [N,] maHbl s coenuHEHUH npoduiet HacTHIOB M3 TaOu. | (B WHCIATENE - MPU 3HAKOIIEPEMEHHON
Harpy3Ke, B 3HaMEHATEIe - IPK OJHO3HAYHOM).

2. ITo TexHONMOTHM U3EOTOBIACHNS OTBEPCTHE B KOpITyce 3akaenku Ne 3 cBepimTCs.

Ta0mumna 3
Jonmyckaemoe cpe3arinee ycuaue [/V;] Ha 01UH MeTH3 KPeIJICHUs HACTAJIA Ha OIopax
Tonmuua 3Hauenue [N;] B Krc mis Texunueckue
NeNe Hanpsxennoe
Q003HauCHUC U HA3BAaHHUE MECTH3A HACTHJIA, METH30B U3 CTaJIH MapKH yCIIOBHS Ha
\ cocrosmme MM W3TOTOBJICHHE
Crl0|C120| C130 | C170
1. |BC 6x20(camonapesaromniuii 6ont) | Cpe3 cmsTHe - - 320 - TV 34-13-016-77
600
2. |B 6x25(camoHape3aroniuii BUHT) Cpes 1,0 350 | 350 - - TV 67-269-79
500 [ 550
3. |B 5%30(camoHape3aroIiuii BUHT) Cwmstue - | 200 - - I'OCT 10621-63
450
4. |ATTIII 4,5%30Lxp (mro6ens) Cwmsitue 0,8 220 TY 4-794-77
0,9 450
1,0 290
580
330
660

Hpumeuanns:

1. 3Hadenus [N;] maHbl 19 KpEIUICHWA HACTIIIOB U3 Tabi. 1 K OMOPHBIM IMOJIKaM TOJIIIHMHON He MeHee 5,0 MM u3
cranum kiacca C38/23 (B uncnuTee - Mpu 3HAKOIIEPEMEHHOM Harpy3Ke, B 3HAMEHATEJIE - IPHU OTHO3HAYHON ).

2. B xomrmutekt BUHTOB No 3 OJIKHBIBXQIATH YIOTHUTEIILHbIE MANRObI.

Tabnuma 4

Jonyckaemoe BeIAEpriiBaONIee ycuame [P] Ha 01MH MeTH3 KpelJieHUusl HaCFu/1a Ha onopax

NoNe Tommuaa 3nauenue [P}
O06o03Ha4CHNE U Ha3BaHUE METH3a Texauueckue ycIoBHUs
T HACTHJIa MM (KEC)
1. |BC 6x20 (camoHape3arommii 60T) 1,0 600 TV 34-13-016-77
2. |B 6x25 (camoHape3aromuyii BUHT) 1,0 650 TV 67-269-79
3. |ATTILI 4,5%301xp (mo6ems) 0,8 430 TY 4-794-77

0,9 560




1,0

625

IMpuaoxenne 4

Tabnuua 1
Koadduunerrs: S, u f, npu yucie pam B 610ke
CooTHolleHUE
c i+1=3 i RES i+1=7 i+1=9 i+1=11
xectkocten K
B b B b B b B b B b
1 0,5 0,191 0,459 0,175 0,448 | 0,171 [ 0,447 0,17 0,447 0,17
2 0,428 0,214 0,344 0,172 0,338 | 0,169 [ 0,335 | 0,167 | 0,333 [ 0,166
3 0,399 0,225 0,31 0,175 0,287 | 0,162 0,28 0,158 | 0,278% 0,156
4 0,383 0,233 0,287 0,175 0,257 | 0,157 [ 0,248 0,15 03243 | 0,147
5 0,375 0,24 0,271 0,174 0,238 0,15 0,226 | 0,445 0,22 0,14
6 0,37 0,246 0,26 0,173 0,225 0,15 0,211 0,14 0,2 0,13
7 0,37 0,254 0,25 0,17 0,217 0,15 0,2 0,138 0,19 0,13
8 0,37 0,26 0,245 0,17 0,21 0,148 | 0,195 [ 0,138 | 0,185 0,13
9 0,36 0,26 0,24 0,17 0,2 0,14 0,18 0,13 0,17 0,12
10 0,35 0,255 0,23 0,168 0,19 0,138 0,17 0,12 0,165 0,12
Tabnuma 2
Koappuuunenr g, npu uncie pam
i+1 3 5 7 9 11 13
C/K
1 0,333 0,714 0,889 0,958 0,984 0,994
2 0,200 0,530 0,754 0,875 0,937 0,969
3 0,143 0,420 0,651 0,799 0,885 0,935
4 0,112 0,348 0,570 0,73 0,833 0,898
5 0,091 0,296 0,506 0,670 0,785 0,861
6 0,076 0,257 0,455 0,619 0,740 0,825
7 0,067 0,225 0,409 0,571 0,697 0,788
8 0,057 0,199 0,369 0,528 0,655 0,752
9 0,052 0,184 0,347 0,499 0,630 0,729
10 0,048 0,172 0,326 0,477 0,606 0,706




IIpunoxenne S
BapuaHThbl pelieHHsl ONIOPHBIX y3/10B IPOrQHOB.B COCTABE JUCKA OKPBITHSA

Chymc
rgmm des

Hpumeuanns:

1. Bontel npuHUMaTh 1uaMeTpoM He MeHee d; = 20 MM
2. BeicoTa cBapHBIX IIBOB HE MEHEE /iy, = 4 MM.

IMpuiaoxenune 6
DopMyJbIvLJIs Onpeae/ieHUs MPOU3BOJIbLHBIX MOCTOSIHHBIX @15 @35 61 U 62

Q X2m
4= o g
K X;"+1.
0 1
4= vy
K X" +1

X, = !

’ K K Y
(L2
e 2C 2C

m - TIOPSIIKOBBIN HOMEpP paMbl B cepe/inHe OJ10Ka

Q 1+Xl4m—2j+l

TG X)X
Q X24m—2j+l + 1

6, =7 Im2
C (X, ~X, X2 -1)

rae X] = Xz-l

(Q - DKBUBaJICHTHAas TOPU30HTalbHas CHJA, MPWIOKEHHAas HAa YPOBHE pUIels paMbh C
MOPSAIKOBBIM HOMEpPOM /"

C u K - mapaMeTpsl *KecTKOCTH B IUIOCKOCTSAX auadparMbl MOKPBITHS M MOMEPSYHON paMbl
COOTBETCTBEHHO (CM. TI. 4.5)

OIIEYATKH
Crp. Hamnewarano JIoJOKHO OBITH
crp. 8§ m.2.1 TV 67-54-74 TV 67-199-78
TV 36-1926-76 TV 36-1929-76
m 2.3 TV 67-72-75 TV-269-79
ctp. 14. ¢-na (10) i fi1




ctp. 20 . 2 3K418x8 3K4,8x8
ctp. 21 pazgen b m. 1 l,=12m By=1,=12m
cTp. 27 2-1 cHU3Y 14,450 14450
o, = Fo o, =——+...
76,2 76,2
ctp. 28 1. 3 B=o,.. B=6m...
N; =500 krc [Ni] =500 xrc
cTp. 29 3-a ¢-na cepxy P_C-qO-B'L_6,5><55><6><18_ P_Cl'%'B'L_O»6><55><6X18_18
: n 7x28 : n 7x28
KI'C KI'C
[Tpunox. 3 Tabm. 1 TV 67-54-74 TY 67-199-78
C 40-712-0,8 H 40-711-0,8
TabJ. 2 TV 34-5814-70 TV 34-13-017-77
Tabm. 3, 4 M6x20 BC 6x20
TV 34-5815-70 TV 34-13-016-77
TV 67-72-75 TV 67-269-79

[punox. 4 tadn. 1, 2
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