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YAK 699.841:725.4.0114-624.018.7

PyKoBOJUCTBO MO IPOEKTHPOBAHHIO ONHO3TAXHbBIX H MHOrO3TaXHBIX
MPOH3BOACTBEHHBIX 3[aHHH CO CTAaJbHHM KapKacoOM B ceficMHyeCKHX pai-
onax. M., Crponun3nar, 1977. 107 ¢. (Llentp. Haydro-HcCnen. u npoexrHO-
IKCIIEPHM. HH-T NPOM. 3JaHHA H COOPYKEHHH).

Hacrosmee pykoBoactso pa3paboraHo B pa3ButHe raasw CH=rIl
[1-A.12-69 «CrpoutenncrBo B ceACMHUECKHX panoHax. Hopmsl npoekrd-
DOBAHHA®» B HaCTH IMPOCKTHPOBAHHUA OJHOSTAaXKHHIX M MHOTO3TaXHHIX
MPOH3BOACTBEHHBIX 3AaKHA CO CTAaJBHLIMH H CMELIaHHBIMH KapKacaMH
IJI8 pafioHOB C CeACMHYHOCTLIO 7, 8 H 9 6annos.

PykoBoactBo pa3paborano ILleHTpasabHHIM Hay4YyHO-HCCJIenOBaTeNb-
CKHM H TPOEKTHO-3KCMEPHMEHTAJbHEIM HHCTHTYTOM INPOMbIUIJEHHHIX
31aHHH U coopyXeHHA (kKana. TexH. Hayk A. A. BoatyxoBuiMm, HHXKeHe-
pamMu B. ®. BacnabesuM, B. U. HeusnmiukosuiM) u Kazaxckum ortaene-
HneM [leHTpasbHOrO HayYyHO-HCCNEAOBATENBCKOrO M NPOEKTHOTO HHCTH-
TYTa CTPOHTEJbHHWIX MEeTaJJIOKOHCTPYKUHt (KaHA. TexH. HayK JI. A. bBo-
noauHbiM, I'. M. OctpukoBum, uHXXeHepamu B. A, 3enunnm, 0. A. Tlo-
MOBHM) MpH yyacTiH LIeHTPa/sbHOro HayyYHO-HCCJEAOBATENbCKOTO HHCTH-
TyTa CTPOHTEJbHHIX KOHCTPYKUHfA HM. B. A, Kyuepenko (ROXTOpa Texw.
HayK $1. M. Afsenbepra, kaun. TexH. Hayk JI. C. Kunumuuka).

PyKoBOACTBO NMpeaAHa3HayeHO AJAS NPOEKTHPOBINHKOB H HHIKEHEPHO-
TeXHHUECKUX PAaOOTHHKOB CTPOHTCJIBHO-MOHTAXKHBIX OpPraHu3alluil,
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. OBUMHE NOJIO)XEHNKHS

1.1. Hacrosinee PyXOBOACTBO pacnpoOCTpPanfieTci HA IPOEKTHPOBA-
HHe MPOH3BOACTBEHHBIX 3/aHHI C YHCJAOM 3TaxKefi He OGoJjee ceMH (MPH
ofiied BbicOTe 3naHHUN He OGojee 3O M) €O CTAaJAbHHIMH H CMELIAHHLIMH
KapKacamH no OObIYHbBIM KOHCTPYKTHBHHIM CXeMaM, INpPHMEHAEeMbIM B
MacCCOBOM MNpOMbLIlLJIeHHOM CcTpodTeabcTse. I[Ipn npoekTHpoBaHHM 31aHHH
Ll CeACMHUYECKHX pPaHOHOB, KaK INPaBHJIO, AOJXKHbB MPHMEHSATHCH THIO-
Bhle KOHCTPYKUHH, pa3zpa0oTaHHLe [Jisl 3THX PAHOHOB.

1.2. [lpx BnibOope THNOB 3JaHHA AAA CTPOHTENLCTBA B CEACMHYECKNX
paHOHax NpH NPOYHMX paBHHX YCJOBHAX CJeAyeT OTAABATbh MpeRnoyTe-
HHE OJHO3TaXHWM OecpoHapHEIM 3AaHHAM. B 3naHuax ¢ ¢poHapAMH
PCKOMEHAYeTCA NPHMEHATb 3eHUTHHIE POHaDH.

3AaHHA DEKOMEHAYETCA [MPOEKTHPOBATbL NPAMOYTOJNbLHOH (QOPMH 8
ll1aHe, ¢ Nnapa’ieJbHO PachoOJIOXKEHHLMH npoaeTtaMH, 6e3 nepelajga Bbl-
COT CMEXHHX npovsieTos. [IpH CJA0XKHBIX OUepPTAHHAX B IlJIaHe HJH ¢ pa3-
MepaMll, NpeBhIIAJIOIHMHE yKa3aHHbe B n. 1.3, 3aaHHA JOJKHL pa3je-
AATBCA AHTHCEHCMHYECKHMH WIBAMH HA OTAEJNBHLIC OTCEKH NPAMOYIroJib-
HOH (OPMHI.

AHTHCEACMHYEOKHMH LIBAMH JOJIKHH DPa3feNfiThCA TaKXe YUaCTKH
3aHHSA, HMelol e Pa3. THYHbe BHCOTHI.

[IpuMeuanne. B oraesbRnX OOBOCHOBAaHHHIX CJYyyafAx He-
O60oJbliHe NPHCTPOHKH K 3A3HHIO HJH BHYTPEHHHE IMJOLIAAKH pas-
peliaeTcs NPOEKTHPOBATh C OIIHPAHHEM HECYUIHX 3/JE€MEeHTOB MOKpPhi-
THR H NePeKPHITHA HAa KOJOHHL KAapKacoB.

1.3. PaavMephi OAHOSTAXXHLIX H MHOIrO3Ta)HHX 3XaHHA (OTCeKoB) B
1laHe NPHHAMAIOTCA B COOTBETCTBHH ¢ TpeOOBaHHAMH IJ HeCeACMHYe-
CKHX paHOHOB H He AOJIKHH npeBruartb 150 M. [Ips 3ToM AAHHY OoAHO-
STAXHbLIX 371aHHA (OTCEXOB) C pAacyeTHON ceACMHYHOCTLIO 8 H 9 GaaJjon
PEKOMEHAYeTCA NDHHHMAaTh COOTBETCTBeHHO He Oosiee 120 n 96 M.

1.4, TemnepartypHuie H 0CAaIOUHbIe IIBH CJAEGAYET BHNOJAHATL XakK
AHTHCEHCMHUECKHe LLBHI.

1.5. AHTHCeACMHYeCKHe WIBK B HeCYIHX H OrpaxAalUIHX KOHCT-
PYKUHAX JAOJKHL Pa3nesfiTh CMEXHbe OTCeKH 3XaHHA mo Bcefl BLICOTE.

OnycKaeTcs He yCTpaHBaThb 1miBa B PyHAAMEHTE, 3a HCKJ/IOYEHHEM CJay-
YyaeB, KOrXa adHTHCEHCMHYECKHH I1LOB (COoBNaNaerT ¢ OCajlo94HBIM IIBOM,

1.6. AnTHCceACMHUeCKHe MIBW B XApKacHWX 3AaHHAX OCYLUIECTBJSIOT-
C NOCTAHOBKOH MapHLIX KOJIOHH €O BCTaBKOM. PaaMepnsl BCTaBOK Ha3Ha-
HAaJOTCA B 3ABHCHMOCTH OT IUHPHHBLI AHTHCEHCMHYECKOro 1IIBa, onpene-
NAeMOA B COOTBETCTBHH € M. 2.7, ¥ BeNMHYHHN NPHBA3IKH HECYLIHX KOH-
CTPYKUHH XK Pa3zOHBOUHBIM OCAM 3QaHHA,

3anes1Ka IIBOB B CTEHaX, NEPEKPHTHAX © NOKPHTHAX He AOJXKHA
NPENIATCTBOBATh B3aHMHOMY CMeElIeHHIO CTeH H KapKacos.

1.7. KapkacHhe 31aHHS AOJ/KHB NPOEKTHPOBATLCA TaKHM 06pasoM,
YTO0W BCE CEACMHYECKHE CHJbl OblAIM BOCTIPHHATHL CaMHM XapKacoM
HJH, B HeOOXOAHMBbIX CY4aaX, BePTHKANBHRIMH CTaJbHBIMH CBA3AMH MEX-
Ay KoJioHHaMH, AnadparmMaMu H np.

[Ipn 3TOM ROJAXHH cOoOJgI0NaThCA CaeayolHe TpeOoBaAHKSA:

a) MeXJy MOBepPXHOCTAMH CTeéH H paHAMH KOJOHH KapKaca AO0J-
XeH OhThb nNpelycMOTpeH 3230D IMIUPHHOH He MeHee 2 cM:

6) B MeCTAX nepeceyeHHs TOPUEBLIX W NONEPEeYHHX CTEH ¢ MPOAOJb-
REIMH JOJXHH YCTPAHBATLCH BEPTHKAJBbHLIE ZHTHCEACMHUYECKHe [IBLI Ha
RCIO BHICOTY CTeH;

B) B HaBeCHbLIX CTEHAaX JAOJXKHH YCTPaHBAaTbCA TOPH3OHTAJbHLIE aH-
THCeiCMHYeCKHe IIBW IO BCER JAJHHE CTEeH, NPH 3TOM PaCNOIOKEHHe HX

i* 3ak. 373
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M0 BHICOTE CTEH OfpeAesfleTCd B COOTBETCTBMH C yKadaHHsMmu nI. 3.9,
3.13 1 3.14 B 3aBHCHMOCTH OT MNPHHATOA KOHCTPYKUHH CTEH;

) KPenNeHHA CTeH K KOHCTPYKUHAM KapKaca He JNOJKHLI IIDENfT-
CTBOBATb FOPH3OHTAJAbHHIM CMELIEHHSAM KapKaca BAOJb CaMOHECYLIHX
CT€H HJIH CMEIEeHHSM KapKaca B Mpeaenax BhICOT HaBeCHWX Y4YaCTKOB
creH (TIpH HaBeCHLIX CTeHax);

A) JeCTHHUYHHIE KJEeTKH, YCTaHaBJHBaeMble HA KapKac 3naHHA, 4
TaKKe BHYTpPEeHHHE NeperopoiKy cjaelyeT MNPOEKTHPOBaTb TaKum obpa-
308, YTOOL OHH He CO3MAaBaJH AONOJHUTEALHON XECTKOCTH;

e) JeCTHHYHLIE KJETKH C HeCYUHMH CTeHaMH HJIH ¢ KapKacoM,
BCTPOEHHbBIe H NMPHCTPOEHHLIE K 3[aHHIO A0 5 3TaXe#, A0JIXKHHN OhTh OT-
neJIeHbl OT KapKaca 3[aHHS aHTHCeHCMHUYECKHMH IIBaMH MO Bcefi HX BHI-
coTe.

1.8. Ilpn Buibope KOHCTPYXKUMM AJR 3XaHHA, BO3BOJAHMAEIX B CEeACMMU-
yeCKHX pafoHax, cJAexyeT PYKOBOACTBOBATHCA REACTBYIOIIHMH TexHHye-
CKHMH NPABHJIAMH TI0 IKOHOMHOMY PAaCXONOBAHHIO OCHOBHKIX CTPOMTEJb-
HbIX MaTepHaJos.

Bubop Mapox crasefi AJA CTAABHBIX KOHCTPYKUHH AOJXKEH MNPOH3-
BOAHTLCH B COOTBETCTBHH ¢ yka3zanHamHu rnasnl CHuII [1-B.3-72 «Crtaasb-
Hule KOHCTPYKUHH. HopMBI npoeKTHpOoBaHHA».

CBapHubie BB B COEAHHEHHAX AOJKHH BBITIOJHATHLCH 3JEKTPOAAMH,
o6ecrneydBaIOLIKMH AOCTAaTOYHYIO MNAACTHYHOCTh WIBOB. [IpH pyuHOR Ay-
roBOft CBapXe DEKOMEHIYETCA NPHMEHATh 3JeKTPOAW THna 42A, D46A
1 DS0A.

1.9. Oco6oe BHHMaHHe NPH TPOSKTHPOBAHHH CTaJIbHHX KapKacoB
3laHMA caeayer YyAeNfATb obecrneyeHHIo YCAOBHA AAA Pa3BHTHA MJIaCTH-
yecKux aedopMauuit B Haubosiee Hanpsi)XeHHLIX CEYCHHSAX KOHCTPYKUHH.

B ceasy ¢ stHM npu noabope ce-
YeHHH KOHCTPYKUHA HeoOXOHHMO Ipe-
AYCMaTpPHBaThb YAaJeHHEe 30Hh MAaKCH-

1 MAaJIbHbIX HAaNpAXeHHNA, B KOTOPHX MO-
17 YT BO3HHKHYTh IJIACTHYEeCKHE LIAPHH-
/| PH, OT CBapPHHX CTWKOB B3aHMHOIO

CONMPSAXEHHA  KOHCTPYKTHBHHWX  3JIe-
MEHTOB, TAaK KakK B 30HAaX CBapHBIX
COGIHHEHHA NpH CeACMHYECKOM BO3-
ACACTBHH MOTYT pPa3BHBAaTLCA XPYNKue
pa3pyumienus. IIpuHuHn Takoro coemu-

A | 0 HEHHA TIOACHAETCA Ha pHC. ], rae no-
! | Ka3aHO COMPAXKEHHe PHreass cO CTOi-

Koit. OnopHoe cegqenue pureas 0-—0

a Pa3BHTO MO OTHOWMEHHIO X IPOJETHO-

| 0 MY Ce4YeHHI0 B Takofi Mepe, uTO6bLl B

TO BpeMs, KOrfia B MecTe nhepexofa oT
OCHOBHOI'0 Ce4Y€HHA pHreas K pa3BH-
TOMY ONOPHOMY cedeHHuio (cey. [—[)
BO3HHKAaeT MNJAaCTHYECKHA ILApHHP, Ha-
NPANEHH B ONOPHOM CEUEHHH He
NpeBpuIaJR pacYeTHHX  CONPOTHBJIE-
1) e Hufi. C nosiBNeHHeM  IJIACTHYECKOTO
WIAPHHPA POCT YCHJIHA B OMOPHOM ce-

YEHHH TNpPeKPaTHTCHA. TakHM o006pa3oM,

Puc. 1. Cxema KOHCTPYKTHA- niaacTHYeckuft mapuup Oyaer Hrpartso
:";‘C’H::!‘::;:':“ oﬁz:::’:’ 3 poab mNpeaoXpaHHTeNs CBApPHOrO COoe-
HHeM DHMrens W omiopa #xa- AHHEHHS pHreass co CTOAKOA OT Xpyn-

NPRXEHHA B pHreae. KOro pa3pyVyIilIeHHs.




B To ke BpeMsl NIpH Pa3BHTHH NAACTHYECKHX AedopMaiuHuil caedyer
YYHTHBaTb BO3MOXHOCTb NOTepH yCcTONYHBOCTH. [losToMy B Takux aae-
MEHTaX, KaK KOJOHHH, KOTODble BOCIPHHHMAIOT TOCTOARHYIO OCEBYIO Ha-
rPY3Ky, cieAyeT H30eraTh Pa3BHTHA NJacTHUYECKHX AedopManui.

B cBu3sx, o6ecleynBaloidX NPOYHOCTb KAPKaCcOB 3AadHii NpH pa-
cYeTHOA ceACMHUHOCTH 8 u 9 Gaanos (cM. nm. 2.19 u 2.42), pexomeHay-
eTCsl NPefyCMaTpHBATh CIEelHaJbHble KOHCTPYKTHBHLIE 3JIEMEHTLI, B KO-
TOPHIX MOTYT IIpH CEHCMHUYECKOM BO3JAEHCTBHH pPA3BHBATLCA 3HAKoOIepe-
MEHHbIE NJACTHYECKHe aedopMaunn (cM. nOpua. 2).

1.10. Pacuer KOHCTpPyKUHii 3AaHHA ¢ yyelOM CeHCMHYECKONO BO3-
AeACTBHA NPOH3IBOAHTCA MO NEPBOM CpyTNe NpeleJbHHEX COCTOSHHA (Mo
HeCYIIeH CNOCOOHOCTH).

1.11. KOHCTPYKUMM 3XaHHR, NPOEKTHPYEMBIX JJAS CTDOHTEJAbCTBA B
CEeHCMHYECKHX pafioHaX, AOJXKHbl YAOBJETBOPAThL PacyeTaM:

Ha OCHOBHoe COYeTaHHe HAarpy3ok B COOTBETCTBHH ¢ TpeOOBaHHAMH
raasnl CHall 11-6-74 «Harpysku u sosneicTBHA»;

Ha oco00e COuUeTaHHe Harpy3oK TpH CeACMHYECKOM BO3JAEeACTBHH.

PacyeT KOHCTPYKUMA 3MaHHMA Ha ocob0e COvYeTaHHe HAarpysaok Ipo-
H3BOAHTCA HAa COBMECTHOE JEHCTBHE [MOCTOSAHHWIX, BPEMEHHBIX AJHTeJb-
HboX B KpaTKOBPEMEHHBLIX HAarpy3oX H CeACMHYECKHMX Harpysok. Kaacch-
GHKAUUA Harpy3oK H 3HayeHHA KO3(Q(PHUHEHTOB NEperpy3kKH NnpHHHMA-
joTca B cooTBeTcTBHU ¢ raason CHull I1-6-74.

K pacueTHLIM BeJHYHHAM Harpy3ok (KpoMe CeACMHIECKHX) B OCO-
60M COUYETAHHH H HATPY3OK, VYHTLIBAEMHLIX [PH ONpeleJIOHHH pPacCueTHLIX
BEJIHYHH CeACMHYIOCKHX HAaTPY30K, BBOUNATCH KO3(PPHUHEHTH COYETAHHUA:

JJS NMOCTOAHHHX Harpyaox — 0,9;

JJA BPeMEHHHX IAAHTEeJNbHHX Harpy3ox — (,8;

JJAS KPaTKOBPeMEeHHbLIX Harpysox — 0,9.

[Ipumevanunsa: 1. [Ipp pacuere Ha ceficMHYecKHe BO3JeH-
CTBHA CHH)XEeHHe HAarpy3oK Ha MepeKPhITHA, MNpeJAyCMOTpPEeHHOoe
nn. 3.8 u 3.9 raaswl CHHII 11-6-74, He yuuThiBaeTcs.

2. KpaTkOoBpeMe@HHLIMH HArpy3kaMH, KOTopme HeoOXOLHMMO YuH-
THIBATh 8 OCOOOM COUETaHHH, ABJAAIOTCA HATPDY3KM HA NEPEKPHITHA
(no on. 1.8 «a» n <«a» raasnt CHull 11-6-74), cueroBnie Harpyskwu,
HaTPY3KH OT Beca MOCTOBLIX H MNONBECHBIX XKPaHOB.

[Ip# pacyere KOHCTPYKUHA € yuyeToM CEHACMHYECKOro BO3AeACTBHSA
Harpy3kH OT BeTpa, YCHJAHA OT TeMnepaTypHoix Aedopmauun kapkaca
NPH KJHMATHYECKOM H3MEHEHHMH TeMIIepaTypH, YCHJHA OT YAJHHEHHA
HHXXKHHX PAaCTAHYTHIX 3JIEMEHTOB HECYUIHX KOHCTPYKUHHA, AHHAMHYeCKHe
BO3AEACTBHSA OT Mauiud H o0OpyaoOBaHHA, TOPMO3HbWEe H OOKOBHIE YCH-
JHA OT ABHXEHHSl KPaHOB, MOPH3OHTAJ/JbHBIE HMHEPUHOHHBIE CHJALI OT TpYy-
30B Ha DMHOKEX noJBecKax He YUYUTHBAIOTCA. I'py30mnoABbeMHOCTb Kpa-
HAa H BEC TEJeXKH YTHTHIBAIOTCH TOJBKO IIPH ONpeleJieHHH BepTHKAJb-
HOA cencMHyeckofl cHALL. [IpH STOM rpy30lNOABEMHOCTb NPHHHUMAETCHA C
Ko3ppHnuenrom 0,3.

[Ipu pacuere KOHCTPYKUMA HA HAarpy3KH, BO3HHKAIOUIHE B MNEPHOL
MOHTAXa 3JaHHA, CeACMHUYEeCKHe BOBIEHCTBHA He YUYHTHIBAIOTCH.

1.12. Tlpy npoeXTHPOBAHMH KOHCTPYKUHA 3JaHHA CJAeAYeT YYHTHI-
BaTb, UTO CEHCMHUYECKHE HATPY3KH MOTYT HMeThb Ji060€ HamnpaBJIeéHHe B
NIPOCTPAHCTHE.

[Ipu pacuere Ha ceACMHU&CKOe BO3AEACTBHE 3AaHHA (OTCEKOB) B
EJAOM HJH NPH DACUETE HX OTAEbHbLIX HeCYLUHX 3/I6MEHTUB, 34 HCKVIO-
yeHHeM OroBOpeHHHX B mn. 2.5, 238, 3.5 u 3.14, ceficuuyeckne Ha-
rPY3KH MPHHHMAIOTCH AEHCTBYIOUIHMH TOPH3OHTAJbHO B HAaNPaBJEHHAX

5



OpONOJbHOA H TonepegHof oced 3aanHHa (orceka). Heficteue ceficMH-
YeCKHX Harpysok B OOOHX HamNpPaBACHHAX YYHUTHIBAETCH pasfeJibHo.

1.13. PacueTdnle BesMMUYHHH AEHCTBYIOUIHX CEACMHYECKHX HAIPY3OK
AJis1 3MAHUR ONPeAeSsIoTCs N0 PpopMYyJe

S¢ k= Qx Kc Bi i &» (1)

rie Six — pacyenyas BeJHUHHA CEACMHYECKON HArPY3KH (COOTBETCTBYIO-
ana i-u $opMe COOCTBEHHHIX KOJAeOaHHHA), CTATHUYECKH NOPHJOXKEHHOH B
KaKoH-IHOO TOYKe R, rAe COMIACHO DacyeTHOM cXeMe 3JaMHA cocpelo-
ToyeHa Harpyska Qp;

Qs —HaArpyskKa, BLI3LIBAIOIAA HHEPLUHOHHYIO CHAY (COOCTBEHHLIN
BeC KOHCTPYKLHH 3JaHHWdA, BeC CTAUHOHAPHOTO OGOPYAOBAaHHA, BpPEMEH-
Hafl Harpyska Ha [epeKphiTHe, Harpyska oT cHera H Xp.), KOTopas B
COOTBETCTBHH ¢ DACYETHOH CXeMOH 3NaHHs MNPHHSATA COCPeJOTOYEHHONN
B TOYKE R; NpH onpefeseHHH BeduddHbl {p 3HAueHHA KO3GbODHUHEHTOR
reperpy3xkd H K03QQQUUHEHTOB COYETAHHS OPHHHMAIOTCA B COOTBETCTBHH
¢ ykasauuamu n. l.11;

K¢ — ko3 GHUHEHT CeACMHUYHOCTH (npMHHMaerca mo Ttaba. 1);

Bi — Ko2pPUUHSHT AHHAMHYHOCTH, COOTBETCTBYIOIUHA (- dopMe
coOCTBEHHDbIX KoJqebaHui,

Nix — KO3QPHUHEHT, 3aBHCAIIMA oT ¢opMbl AedopMauuil Kapkaca
NpH ero coO6CTBeHHHX KoJebaHuAX 1Mo - ¢opMe M OT MecTa paciojo-
XKeHHS Harpy3kH Q.

Tabauma 1

PacyeTuas ceficMHIHOCTL, B Oaajax . . . 7 8 9

—— - L e e P ——

Kospduuuenr ceitcmpudocty Ke . . 0,025 0,05 0,1

PacueTHas ceAcMHUYecKass Harpyska AJf OJHOSTAXHLIX 3JAaHHA,
BHICOTA KOTOPHIX A0 HH3a 06aJoK Hau depM He OoJsee 8 M M ¢ npoJera-
MH He Oosee 18 M, ompeAensieTcs ¢ AOMOJHHTENbHLIM KO3 (UIHEHTOM
0,8.

3uavenne P; onpeneasercda mo dopMyse (2) uaum no rpaduxy pHc. 2
C YYeTOM yKasauus n. 1.14:

]
ﬂz='T—=0,l59pz (2)
F 4

rae 1T — uucJeHHOe 3HaueHHe MNepHuoAa coOCTBEeHHLIX KoJeOaHHUH, C;
pi — UHCJACHBOE 3HAYeHHe KPYrosoil 4acToThl COOCTBEHHHIX KoJeba-
HHH, pal/fc.
Beauunna fB: JAoJAXKHA npHHHMAaThLes He MeHee (0,8 M He Goaee J.
3HayeHHe 1ix ONpeleiieTcs Mo GopMyne

n
Xi k E Q; X;
j=1
N & B ’ (3)

= n
EQJX?I

/=1




rae Xia H Xy — CMEIIEHHN KapKaca 3JAAHHA TIPH ero coOCTBeHHBIX KO-
Ae6aHHAX COOTBETCTBEHHO B paccMaTpHBaeMOfl TOuKe 2 H BO BCex TOY-
Kax j, T. €. B TOYKaX, OTBEYAIOUIHX PacNOJOXKEHHIO MAacc B pacCMaTpH-
BaeMOH JAHMHAMHUYECKOH CXeMe,

fi :
N

¢ [ N S W S 1 M
3 | S S
NG H A H A
f | . =~y Y AN SN SN A S

__L___L,_]____._‘_

92 G4 06 06 f 2 14 6 18 7c

Puc. 2. Onpeaenenne xosPPunneRTa ARHAMHYHOCTH By

1.14. [IpH pacuere KapKacoB 3naHHA (OTCEKOB), B KOTOPHX OrpaX-
Aalollie KOHCTPYKIHH H fieperOpoAKHM He YUHTHIBAIOTCHA I[IPH Onpejede-
HEH AedhOpPMATHBHOCTH Kapkaca (cM. nm. 1.7), B dopmyae (1) Bmecro
ko3pdHuneHTa AHHAMHIHOCTH By XOMKEH TPHHHMATHCH KOIPODUUHEHT
RHHAMHYHOCTH, Bsa , Onpeaeasemufi 10 opmyJe

ﬂi(;:ﬂfa. (4)

KospdpnruneHr &, YYHTHBAIOWIHA JAHWHAMHUSCKHE XapaKTEpPHCTHKH
KOHCTPYKUHA (3aTyxamHe, JKeCTKOCTh ¢ yueToM palbOTH KpemaeHHfi H
CHJI TpPeHHf), NPHHHUMAETCH HA OCHOBZHHH 3KCIePHMEHTAJIbHbIX JAHHEIX.
[Ipn OTCYTCTBHH 9KCMEPUMEHTANbHHX RAHHLIX OpHHHMaeTcH a==1. [lpn
3ToM KO3 ¢PuumnenT, ykaszannwii B n. 2.6 CHull 11-A.12-69, He yuHTH-
BaeTcH.

Ias xene3zoBeTOHHBIX KOJOHH H CTajJbHbLIX BEepPTHKAaJbHLIX OBf3eH
MeXAY HHMH (B CMEMaHHBIX KapkKacaXx) Ko3bdbHUHEHT o NPHHHMAETCH
B COOTBETCTBHH ¢ yKa3aHHeMm n. 1.13 «PykoBoacrsa o npOeKTHPOBAHHIO
NPOH3BOACTBEHHHIX 3A3aHHH ¢ KAaPKACOM H3 Xeae3loO0eTOHHBIX KOHCTPYK-
UHA aa9 ceHcMHuecKHux panioHos» (CrtpoituszzaTt, 1972).

1.16. Kapxacu 3aauuft (oTcexoB), Yy KOTOPHIX UEHTP KECTKOCTH He
COoBNajgaeT B NJjaHe ¢ UEHTPOM MacCH (TIPR RECHMMETPHYHOM PacIoJgo-
XMeHHH MAacC HJIH XecTKocTell), a Takke xXapxacuw 3aaHuft (oTcexom),
NPOTAXKEHHHX B NJaaHe (NPH COH3MEPHMOCTH HX pPa3MepoB ¢ AJHHAMH
ceACMHUYECKHX BOJH), PACCYHTHIBAIOTCH C YHeTOM KPYTHABHLX KoJseba-
HHA B COOTBETCTBHH C YKa3aHHAMH «PyKOBOACTBZ MO TIPOEKTHPOBAHHIO
MHALIX H OOILIECTBEHHLIX KapKACHLIX 3faHRA aas ceficMHuyeckux pafio-
HoB» (Crporusaar, 1976).

[IpumMeganne i oTceKOB OAHO3TAXKHHIX KapKacCHHX 3/a-
HHA, Y KOTOPLIX HMEETCR 3XCUEHTPHUHTET MEXAY UEHTPOM MKeCTKO-
CTH H IEHTPOM MacC BCJEACTBHe HECHMMETPHUHOIO DAaCNoOJONKelHd
Hapy»HHX HaBECHHX CTeH, [JONYCKaeTcCs MPH pacyeTe Kapkaca Ha
AeACTBHe CEACMHYECKHX HATPY30K He YYHTHIBATH BJAHSIHHE MOBOPO-
Ta; NMPH 3TOM BENHYHHW CEACMHUECKHX Harpy3oK CIeJyeT BhIYHCISITL
B MPEINOJIOXKEHUH HANMHYAR HADYXHBIX CTEH MO BCEMY KOHTYDY
OTCeKa.



1.16. [Ipr pacdyetre CTaNbHHX KOHCTPYKUHA Ha TIPOYHOCTb, NIOMHMO
kKO3 OHUHEHTOB YCJOBHA PabOTH, NPHHHMaeMbLIX B COOTBETCTBHH C TJa-
pofi CHull II-B.3-72 «Cranbunle KoucTpyku¥H. Hopvu npoexTupoBa-
HHA», YYHTHIBAETCS BBHAY KPATKOBPEMEHHOCTH REACTBMS HarpyskH AO-
NOSHUTENbHBIA KO3DODHUHEHT YCNOBHA pabOTH Mxp, KOTODHLII MPHHHMA-
eTcsi paBHHM |4, B cayuae pacyera CBApHHIX COEXHHEHHA myp=1.

[Ipy pacuere H2a YCTONUHBOCTb CXAaThX CTaJbHHX 3JeMEHTOB THO-
KocTbio 6oJsiee 100 npunumaercss KoabduuneHT myp=1, a OAs 3JeMeH-
ToB THOKOCTHIO OT 20 J0 100 — 0o HHTEPNOJAAUAH MEXAY Myxp=125 u
me=1.

[Ipu pacyere CTaJbHHIX HECYILHX KOHCTPYKUHHA, HaXOAAUIHXCH B
HEOTATJIHBAeMEIX MOMEINeHHAX HJAH Ha OTKPLITOM BO3AYyXe MPH pacuer-
HoN Temmepatrype HHXe MHHyc 40°C, npmnmaercs XosddHUHeHT
me=1.

1.17. Pacuer OCHROBaHHA 30aHHA cJjeayeT NPOHIBOAHTH COTJACHO
raaBaM CHaull 11-15-74 «OcroBannsa 3nauuf u coopyxenufi», 11-6.5-67*
«Cpaiinnle ¢vHaaMeHTH. HopMmH npoektnpoBanusi» U «PexomeHaauusaM
N0 NPOEKTHPOBAHHIO OCHOBAHMH H (QyHLAMEHTOB 3XaHHA H COOpYXe-
HHH, BO3BOAMMEIX B CeACMH4yecKHX pafioHax» (Crpohmuapart, 1975). Ilpn
STOM pacueT OPOH3IBOAHTCA TIO TIEPBOA I'PYIIE NpeaesbHBIX COCTOSHHA
cornacHo ykasaauam nn, 3.6—3.17 ranasst CHull 11-A.12-69.

2. CTAJIBHOHN KAPKAC

2.1. Pacuer kapkaca 3paHHs (OTceka) Ha AefCcTBHEe CeACMHYECKHX
HAarpy3oK JAOJKEH NMPOH3BOAHTLCH Da3NeJIbHO B TONEPEYHOM H NPOAOJb-
HOM HanpaBJeHHAX, H COOTBETCTBEHHO B 3THX HATIPaBJCHHAX MOJXKHH
OLiTh ONpeAesieHbl CeACMHYECKHEe CHJIH.

2.2. [lpu pacyerax Xapxkacos 3[aHHiA (OTCEKOB) ¢ YyUyeTOM ceicMH-
YeCKHX BO3AEHCTBHA JAepOPMALHNHA KOACTDYKUHA He OrpaHHIHBAIOTCH, €C-
JIM pacueT KOHCTPYKUMA YAOBJETBOPHET YCJOBHAM MNPOYHOCTH M YCTOI-
YHBOCTH.

2.3. Ilpu ompeneseHHH MXECTKOCTH CTOEX KapKaca >XECTKOCTh CTEH,
3aNpoOeKTHPOBAHHLIX ¢ coOnonenneM tpeGoBanuft . 1.7, He YUHTLIBaET-
Cfl, 32 HCKMOUEHHEeM XOCTKOCTH CaMOHeCYIIMX KaMEeHHhIX CTeH B Ha-
MpaB/IeHHH, TIEPNEeHAHKYJAAPHOM HX MJIOCKOCTH, KOTOPaf YUYHUTHIBAeTCH B
COOTBETCTBHH ¢ YKa3aHHAMHU 0. 4.25 «PykosoacTBa no npoexKTHPOBAHUIO
MPOH3BOACTBEHHLIX J3faHMA C KapKacoM H3 XeJjje306eTOHHBIX KOHCT-
pyxuuh nas ceicmuueckux pafonos» (Crpofinaazar, 1972).

2.4, TloXphiTHA H TEePEeKPHITHA 3AaHuA, O0BeAHHSIOIHE paMBl Xap-
Kaca B eAMHBLIH NPOCTPAHCTBeHHHIN O6J10K, AOJIKHBI ObLITh BO3MOXHO 60-
Jieeé KeCTKMMH B TOPH3OHTAJBHOMA MACCKOCTH. [Inf yBeJHYEHHS XKECTKO-
CTH AHNCKA NMOKPHITHA C NIPUMEHEHHEM CTaJIbHOTO NpodHINPOBAHHOr0 Ha-
cTHAa, aclecTOLEMEHTHRIX MJHT (KapKacHWX H 6ecKapXacHbiX) HJH
BOJIHUCTHIX JIMCTOB H T. II. JOJXKHKE NPEAYCMATPHBATBCH MEPONPHATHS B
COOTBeTCTBHH ¢ nn. 2.21—2.24, 2.40, a2 a1 MOKPHITHA H NEepPEKPHITHS HU3
COOPHBIX Xene300eTOHHHX IIJIMT — B COOTBeTCTBHH ¢ nn. 2.25, 2,40, 2.43.

2.5. [IposeTHnie KOHCTPYKUHWH NOKPpHITHA (depMmu, 6aaxH) H nepe-
KPHITHA (puresiH, 6aJKH H JAp.) 3MaHUNA ¢ pacyeTHON CEACMHYHOCTBHIO 8
H 9 6aanoB ROANHB OBIThH MpoOBepeHL! pacyeToM Ha ocoboe codeTaHHe
HaTrPY30K € YMETOM BepTHKaJabHOM ceficMuyeckofi HarpyaxkH. [lpu 3ToMm
ceficMHUeCKaR Harpyska omnpenesserca no dopmwyie (1), rae ko3ddm-
UHEHTH B¢ H Mix NPUHHMAIOTCH B COOTBETCTBHH € nepHoxoM K HopMof
cOOCTBEHHBIX BEDPTHKAJbHBIX KoJeOaHH! pacCUATLIBAeMbIX KOHCTPYK-
uufi. KOHCTPYKUHNH, HMeoulHe MepHoA nepBoro (OCHOBHOrO) TOHA COOCT-
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BeHHHX KoaebBanHA OGoabmie 0,6 ¢, cneayeT pacCIHTHBATD ¢ Yy9€TOM BLIC-
umx ¢opMm xoaebGaHHH, Kak npaBHJO, He Gojaee Tpex. Ilpn mepnoxax oc-
HoBHOTO ToHa 7 <<0,5 ¢ yanuThniBaercqd ToanbkKo nmepsas ¢opma KoaebaHHI.

2.6. PacyeTHnie yCHANA B DPacCMaTPHBAEGMOM CEYEHHH KOHCTPYKUHH
KapKaca OT RefiCTBHSA CeflcMHuecKON HATPY3KH MPH ydeTe BHICIIHX GOopM
KojaebaHHR onpelaeasiorcd no dopmyJe

- n
Np = Noxe + 0,5 D N, (5)
1

rae Np — pacgemnoe 3HaueHHe YCHJIHR (nonepewHON HAKH HOPMAJbHON
CHJH, marubalouiero MOMeHTa) B paccCMaTpHBaeMOM Ced4eHHH OT JHeHcT-
BHA CeACMHYecKON Harpy3KH;

Nuyaxo — HanGoabuiee 3HaueHHe XAHHOTO YCHJAHS B paccMaTpHBae-
MOM CedeHHMH, OTpeaeafieMoe H3 COINOCTABJAGHHA 3MNIOD YCHJAHA, BLI3HBae-
MbIX CefiCMHYEeCKHMH HKarpy3kaMH, OTBeUaIONHMH YYHTHBaeMuM ¢op-
MaM coOcTBeHHBIX KoJieOaHHA KapKaca;

N — 3HaueHHA YCHJHA B TOM XXe€ CEUeHHH N0 3M0OpaM AJAA APYTHX
dopm xoaebanrft (kpome 3RaUeHHAA Nyaxo).

2.7. lllnpuHa aHTHCEACMHYECKOTO LIBR, CM, B NOKPHTHAX H NepeKphl-
THAX ompeaeasiercs no dopmyie (6) H npHHEMaeTcs KpaTHOft & cMm:

a=A4,+ 83+ 2cM, (6)

rae A; B A; — MaxkcHMAaJbHLIE TNEepeMelleHHA, CM, ABYX CMeXHhIX Xap-
KacoB 3AaHHA (OTCEKOB), pa3leseHHHX AHTACeACMHYEeCKHM UIBOM, IIPH
JeACTBHH pPacYeTHHIX I'OPH3OHTAJBLHHX CEHCMHUYECKHX Hanpys3oK.

28. B 3naHnax Co cTeHaM#, 3aNPOSKTHPOBAHHLIMHM B COOTBETCTBHH
¢ TpefoBanusamMu n. 1.7, npu pacyere Kapkaca HeOOXOAMMO YUYHTHBATD
CeACMHYECKYI0 HATPY3KY OT CaMOHECYmMHX CTeH, DACNOJOXKEHHHX TOJb-
KO B [MJOCKOCTAX, TIEPNEHAHKYJADHLIX HaAMNpaBJeHHIO JAeACTBYIOLIHX Cef-
CMHYEeCKHX Harpy3ok., CefiCMHUeCKas Hanpyska OT TIONEpeuHHX H IpO-
JOJBbHLIX HaBEOHLIX CTE€H INIPH pacdeTe KapKaca JOJAXKHA YYHTHIBATHCH B
ofoux RanpaBJeHHAX.

KAPKAC OAHO3TA)KHOI'O 31AHHUA

2.9. Kapxkachl OAHO3TaXHLIX NMPOH3IBOACTBEHHBIX 3A8HHH ¢ rabapH-
TaMH M HATPY3KAMH, COOTBETCTBYIOLIHMH IEeHCTBYIOUIHM CEPHAM THIO-
BRIX KOHCTPYKUHA, NPOEKTHPYIOTCH, KaK INPaBHAO, N0 OOHYHOA KOHCT-
PYKTHBHOA cXeMe — €O CTOHKaMH, 3amleMJeHHHMH B ¢yHaaMeHTax H
INAPAHPHO-CONPAXKESHHWMH € PHIEeJSAMH NMOKPHITHA.

B Kapkacax 3xanufi ¢ pasMepaMy OOUVIbIIHMH, 9eM TIpeayCMOTPEHAO
YHRQHUHRPOBAHHHIMH ra0apATHLIMH CXEeMaMH, COTNPSAXKEHHA KOJOHH ¢
PHTENSAMH MOKPLITHA PEKOMEHAYETCA BLITIONIHATL B BHIE MXKECTKHX paM-
HEIX Y3JI0B ¢ LeJbl0 OrpaHHuYeHHA AedopMauBii 1 yYMEHblLieHHS MOMEHTOB
B KOVIOHHAX OT CeHCMHUECKHX H BePTHKAJbHLIX Harpysok.

[TokpuTHA 3AaHHA cAedYyeT NPOEKTHPOBaTb H3 KOHCTPYKUHA, MaX-
CHMAJbHO CHHIK3IOIHX HX BEC, PEKOMEHAYETCH NPEHMYILEeCTBeHHO IIpH-
MEeHSITb NPOGMHJIHPOBAHHLIY CTANBHOH HACTHA, acHECTOUEMPHTHRIE TJIH-
TH (KapxacHble H 0OecKapKacHble) HAH BOJRHCTHIE JHCTH. B xauectse
VTeIJMTENA DEKOMEeHAYeTcs NPHMeHATh PdexTHBHLIE TEMJOH3ONAUHOH-
Hhle MaTepHaJn (NJHTH H3 NMOJHMEPHBIX MATEpPHAJIOB, MAHTH MOBLIILEH-
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Puc, 3. IIHHamMu9eckue pacyeTHbie CXeMbhl KapkKkaca 3aHug (oTcexka) NPH AcACTBHH
ceHcMHYecKoRt Harpysksn B nonepednom (g, 6) u nponoAnHoM {8) HanpaBjdeHMNX

! -- paccunuTeiBaeMass InonepedHas pama; 2 -— Crtofika, 3ameHAWOUlas Bce JpPYTrue
nonepedynle paMbl; 3 ~— CTofiKa, 3aMEHAIONLAR BCe (paxBepKoBbleé CTORKH
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HOH MEeCTKOCTH H3 MHHepaJbHON BaTH H CTEKASHHOTO BOJIOKHA Ha MO-
JHMEPDHOA CBA3Xe H Jp.).

[Tpumenenne cOOpHBIX Xese306eTOHHBX TJHT B NOKPLITHH JOJXKHO
6niTh orpaniuedHo. Ilpu stom nanTh aamnof 12 M B 3AaHHAX C pacuer-
HOM CEACMHYHOCTBIO 9 6a/1710D NPUMEHSITh HEe PEKOMEHAYETCH.

2.10. Pacyer KapkacoB OAHO3TAXHHX 3/laHHf (OTCEKOB) HA TOPH-
30HTaJbHHE ceficMHYecKHe HArpy3kn pexoMeHAYyeTcs BHNMOMHATb Ha 3BM
C Yy4eTOM HX npoctpaHcTeeHHoft paboTH.

[Ipu pacuere Ha nonepeunblie cefiCMHUCCKHE HArDY3IKH B KayecTse
3KBHBAJIGHTHOA OHMHAMHuYecKOl MOJeJH KapKaca NPHHHMAETCH pacder-
Has cXeMa, COCToAllaA H3 nomnepeyHnX paM H ¢daxBepKOBHIX CTOeK, Coe-
JAHHEHHBIX B YPOBHE HX BepXa CTEPXKHAMH OeCKOHEYHON IKECTKOCTH C
YCJOBHOA NponoasHoft 6aiaxofi, xxectkocTs Kotopofi (Elye) 3kBHBaNEHT-
HAa CYMMapPHOH TOPH3OHTAJbHOM KECTKOCTH AMCKA MOKDLITHA B nomneped-
HOM HanpasJedwH 3aaHuf (pHc. 3, a). BepTuxkaabHble HArpY3KH, nefi-
CTBYIOIHE HA KapKac, B PacyeTHON cxeMe NMPHHHMAIOTCH COCPeNOTOdeH-
HBIMH B UEHTPaX [PHBEAGHHS B COOTBETCTBMH € YKa3aHHsMH 1. 2.11.

[TpH noxpuTHAX U3 NPOoDHAMPOBAHHOTO CTAJABHOrO HACTHJAA, XKECTKO
CBA32HHOI'0 ¢ nporoHavH (cM. n. 2.24), nan cO6OPHHX Xejne306eTOHHLIX
NJAHT AOMYCKAETCH TIPHHHMATh MHCK NOXPHITHA OGeCKOHEYHO MXEOCTKHM B
NOMepeyHoM HanpaBJ/ieHHH 3RaHHNA. B 3TOM cjayyae, B UeVIAX YMEHbLUIEHHSA
BHIYHCIHTEIbHBIX paboT, nonepeyHnie paMhl, KpoMe PAaCCIYHTHIBAEMOf, MO-
ryr ObiTh 3aMeHeHnL B pacueTHOft cxeMe kapkaca OXHON 3KBHBaJeHTHOMN

cTofixofi, a Bce daxsepKoBhie CTOAKH — ONHOM 3KBHBAJAECHTHOA CTOAKON
(puc. 3, 6).

IIpH pacuere Ha nPOAOALHHE cefiCMHUYECKHE HATPY3KH B KadecTBe
SKBHBAJICHTHOA [QHHAMHYECKOR MOMEJNH KapKaca NpPpHHHMaeTcsd pacuyer-
Hasl CXeMa, COCTOAIAfA H3 CBRA3eBLIX MaHesell Bcex DHAOB KOJOHH, KO-
TOPLIE B yPOBHe HX BepXa COeIHHEeHH OeCKOHEeUHO MEeCTKHMH CTepIKHS-
MH ¢ ycaosHOf nomepegrofi Banaxkoft, xectkoctb kKotopoRt (Elyc) 3KBH-
BAaJIGHTHA CYMMAapHOR TOPH3OHTAABHOM XECTKOCTH JHCKA TIOKPLITHA B
MPOAOJbPHOM HanpaBJeHHUH 3naHHa (orcexa) (puc. 3, 8). Ilpu orcyrer-
BHH HEOOXOAMMBLIX MAaHHLIX N0 OUEHKE TOPH3OHTAJBHOR MXKEeCTKOCTH AHC-
Ka TMOKPLITHR 3AaHHS (OTCEeKa) pacdeT XapKaca B NPOJAOJLHOM Hampas-
JEHHH BBHITIONHSAETCH B COOTBETCTBHA ¢ yKa3aHuamyu nn. 2.12—2.14. Bep-
THKAJbHLIE HAUPY3KH, HEACTBYIOUIHE HA Kapkac, MPHHHUMAIOTCA Ccocpe-
HOTOUYEHHBIMH B YPOBHe BepXa CBA3eBHIX MnaHesNefl H ONpeAesAIOTCA B
COOTBETCTBHH C yKa3auuavu n. 2.11.

2.11. Harpy3ku Ha cTofiku (M/iH CBSi3eBHE [MaHeJH) B PaCYeTHHX
cxemax, yxKasaHHoXx B 1. 2.10, onpenensiorcs mo AREeACTBYIOIIHM Ha HHX
PDACUETHLIM BEDTHKAJNLHHRIM  HAarpy3kKaM, [nepelalliHMcs C MpHJerapo-
HIMX TPY3OBLIX Naomanefl ¢ yuerom ykasanus mn. 2.8. IIpu atom Harpya-
KH TIDHAHMAIOTCH COCPEeROTOUEHHKIMH B LUEHTPax MPHBEAEHHS:

a) B YpPOBHe Bepxa CTOeK Q% —oT cOO6CTBEeHHOrO Beca NOKPHITHR
(BkaI0OUas BeC NOABECHHWX MNOTOJKOB, NMPOMINPOBOAOK, NyTefl MOABECHLIX
KPAaHOB, COOCTBEHHO MOABECHBIX KpaHOoB, 6e3 Beca TeJeXeK H TPV3a, MpH
KaTaHHH HX MNEePNeHAHKYJARPHO K pPACCMATPHBAEMOMY HAMpPAaBJEHHIO H
Xp.), cHera, cTeH (a2 Takxe M[EPeropofiox), pacrnoJIOXKERHAKHX BLIle Bep-
Xa XOJOmH, H !/, co6cTBeHHOTO Beca KOJOHH H CcTeH (a TaxKe Tiepe-
ropojfoK), PACTIOJNOXKERHKWX B NMPEAeaax BLICOTH KOJIORH;

6) B ypoBlue HH32 TOAKDIAHORHX BaN0K — OT COOBCTBEOHHOrO BECa

NOAKPAaROBLIX 6aJ0K ¥ TOPMO3ABX KOHCTPYKIHA (Q"'“) H MOCTOB
KpaHos Q®P, KOTOpHie YUHTHIBAIOTCS TOJMLKO MNPH pacueTe Kapxaca B
nonepeuHoM HATIPABJICHHH, MPH 3TOM B KaXJAOM KPaHOBOM TIpoaeTe
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PaCCUHTBLIBAEMON MonepedHoR pPaMH ycCTaHaBJAHBaeTcA MO OAHOMY Kpa-
Hy; BeawunHa Harpysku Q /P, ReficTByome#t na j-i0 cTofixy nonepevHoR

PaMB pacCye€THOH CXeMH KapKaca, B CTBOPE KOTODON YCTaHOBJIEHHM MOCTO-
Bble KpaHhl, onpejesasierca no popmyne

pr _ z QK?_C_, kl k’
/] = ’

n
S
/=]

(7)

rae ZQXP — cymMMapHHA Bec MOCTOB xpaHos (6e3 yd4eTa Beca Tesexek
H TPY30B), PacTONOXKEHHBIX B CTBOPE MONEpedHofi paMH pacueTHOl cXxe-
Mbl Kapkaca;

C; — XecTKOCTb paccMaTpHBaeMOR [-fi cTOMKM B YDOBHE HH32 MOA-
KPaHOBLIX 0an0K;

n
2 C; — cyMMa XeCTKOCTeA CTOEX TnonmepeqHOf paMu (B YPOBHE HH-

=}
32 TIOAKPAHOBLIX 6aJIOK), H2 KOTODYIO nepeaaercs Harpys3ka OT XKDaHOB;
ky=1,2 — Ko3bduLHEHT Neperpyaxu;
ko —=0,8 — ko3 dnuneuT coverTanus;

B) B ypOBHe CepeiHHH BHCOTH ¢TOeK — OT !/ co6CTBeHHOTO Beca:
kosouH QF B cTeH {(a TaKXe fEPEeropoAOK), PacNoJOXeHHHX B TNpelne-
J1aX BLICOTHI KOJNOHH (Q°.

Harpy3xu QF, Q2-6, Q= u Q° noaxHHM onpenensiTbcsi ¢ KoahdHIHeH-
TaMH TIeperpy3xH H KodpdHUHEHTAMH cogeTaHHA, MPHHAMAEMBIMH B (O-
OTBETCTBHH ¢ YKaszaHuaMu m. 1.11.

2.12. B caydae HeBO3MOXHOCTH HCNOAb30BaHHA IBM ana pacuera
Kapkaca 38aRHA (OTCeKa) Ha ceACMHgecKHe HArPy3KH B COOTBETCTBHH
¢ yxazawnaMH n. 2.10, a Takxe NMPH OTCYTCTBAH HEOOXOAHMHX HAAHHHIX
N0 OUEeRKE TOPH3OHTANbHON MXKECTKOCTH AHCKA TIOKPLITHA, HAOTYCKAaeTCH
BLITIONIHATL YIPOUIEHHHA pacdeT Kapxkaca, NPWHAMAA  JHHAMHUECKYIOo
pacueTHYIO c¢XeMy B BHIe HeBecOMOA korcoabHOR crofxn (pue. 4,0), 3a-
meMJeHHORA Ha ypoBHe Bepxa dyHuIaaMenTa, ¢ Maccofi, cocpefOTOdeHHON
Ha YpOBHe BepXa KOJOHH (cucreMa ¢ oaHofl crenensio csofonn). B 3ToMm
cayuae Kod3bdHUHEHT 1 paBeH CAHHHue, 4 NepHOX coBCTBEHHBIX KoOJe-
6amHfli cHCTEMH B CeKYHAAaX onpeneasercs no ¢opmyne

_ Q__ Q
T_2uVCg ......2‘/0. (8)

rie g — ycXopexue CHJAB TSXKeCTH, M/c?.

Q — BepTHKAJLHAA Harpy3Ka, TC, NDHHHMAaeMas COCPEAOTOYECHROR B
ypOBHE BepXa koJioHH; Harpy3ka @ (¢ yueroM xo3ddHuuentoB nepe-
rpy3ku H Ko3bDHIHEHTOB COUETAHHA, NMPUHHMEEMLIX B COOTBETCTBHH C
yka3zawuaMH m. 1.11, 32 HckmoueHHem Kos3pdulHerTa COUETAHHA JA
HATPY3KH OT BeCa MOCTa KpaHa, KOTopwf npuuumaerca pasHuiM 0,8)
COCTABJIAETCH HU3:

a) cof6CcTBEHHOro BeCa MOKPHITHA (BXAONas Bec MOABECHLIX MOTOJA-
KOB, NPOMNPOBOAOK ¥ Np.) #H creH (a Taxxke mneperoporox), Pacnono-
MeHHLX BHIE BepXxa KOJOHH,

6) 1/, coBCTBEHHHOrO BeCa: KOJOHH, noAXpaHOoBHX 06aJiOK, TOPMO3HLIX
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KOHCTPYKLUA M YYacTKoB cTeH (a TakXe MEperoponok), Pacno/IOXKeH-

HBIX B MpeaeviaX BHICOTH KOJNOHH;
B) !/4 cOOCTBEHHOro Beca MOCTOB KpaHOB, PAcCnoONOXKEHHBIX B 3[aHUH

HaIH oTceke (TOJILKO NpH pacueTe B NOMEpeyHOM HanpaBJCHYH);

r) CHEroOBBLIX Harpysok.
[Ipu ompenmenenvu Harpy3kd ( YyUHUTHIBAIOTCA YKa3aHHA 0. 2.8.
C — ¥)ecTKOCTh paMbl (HMJAM Kapxaca) 34aHus (OTCeKa) Ha YpOBHe

BepXa KOJIOHH, oTipellesigeMaa no ¢hopMyne

o 1
C=Zgr. (9)

K

n — uucao KoJoHH (HJM pam) B paMe (HJH Kapkace) 3aaHus (OT-
ceKa);

Sk — NepeMeleHue OTAeNpHOR KOJOHHB  (MJAM paMbl) Ha YpOBHE
ee Bepxa OT NeHCTBHA TOPU3OHTAJLHOH eJAWHHYHOA OMJB B TOM K€
YPOBHE;, NepeMellleHHs NPOIOJbHLIX CTAJbHBIX paM JIONYCKaeTCA NPHHH-
MATb PABHLIM MEPEMEHIEHHI0O UX CBA3EBLIX MaHesed.

a) 8/

fl
d} Sﬂ' -
o - b
" ™
né = <=\
- = Bs &=
, oA =
+
5°+S TS A s o AR AR A e
. !
5+

Puc, 4. PacueTHnle cXeMbl PaM Kapkaca 3AaHHA NPH WAPHHPHOM OMHUPAaHUH depM
NOKPLITHUA HA KOJOHHN

a — nonepeuHbll paspe3 3jnaHHS; O — AHHaMHYeCKasi pacyeTHaw CXeMa Kapxaca
3naHHe; 8 — PACPeTHad CXeMa IonepedHolt paMpl; 2 — NPONOABHHINI paspe3 3Aa-
HMs1; 0 — pacueTHasa cXeMa NPoAoJbHOR paMbl

Onpenenenne neproga coO6cTBeHHbX KoJeGaunit T npouzBoAHTCS
B 3aBHCHMOCTH OT CTeleHH TOPH3OHTAaJAbHOH XKECTKOCTH HHCKA MOKPH-
THs 3XaHHst (orcexa). Ilpn 3TOM BO3MOXHB! ABa pacyeTHHX cCJay4as Ko-
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neBGauufl KapkKaca M COOTBETCTBYIOUIHE HM 3H3a4Y€HHA mnepHona coBCTBeH-

HbIX KoJaeO6aHuf:

1-# cnyaahi. TlokpuiTHe paccMaTpupaeTcsi Kax »xectkuft auex. Kap-
kac 3nauus (orcexa) Konebnercs Kax exnHas cucreMa. Tlpm 5TOM B
bopmyne (8) Harpydka ( BBHUMCJASETCA JINIA BCEro 3XaHuA (OTceKa)
B LeaoM, a xectkocth € npuHHMaercs paBROf KecTKoeTH kapkaca
anaHuf (0oTcexa) COOTBETCTBVIOMIENO HaNDaBJEHHS.

2-% cnyaafi. JKecTKoCTh NMOKPHITAA HE YWHTHIBaeTCA. PaccMaTpuna-
I0TCS KoJlefaHua KaxAof paMul Kapkaca B otraessHocTdH. [Ipum 5ToM B
dopvyne (8) narpyska @ BHYHCAAETCHA ¢ TpPy30BOfl naomannm, npune-
rajomefl x paccmarpnaBaeMoft paMe, a xectkocTb C npHHHMaeTrcs pas-
HOll KECTKOCTH STOR paMHl.

[Tepuonbl co6CTBEHHEIX KONeGaHHA peKOMEHAYETCS ONpPEeRAeNsTb TIPH
MOKPHLITHAX:

a) u3 NpodHTUPORANHONO CTAJBHOrO HACTHNA: B TIOTIEPETHOM HA-
NPaRJEHUH — MO TEPBOMY CAY4a0; B NNOACABHOM HATIPABJEHHEH — NO
NEePBOMY H BTOPOMY CJAVIARAM;

6) u3 aclecTorneMeRTHHX MOMHT (KapKacHBIX # GecKapKacHhIX) HIH
BOJNHUCTHIX JHCTOB VCHAEHHOTO Apoduas: B MONEPEIHOM H MPOAOALHOM
HATIPABJEHHAX — 1O BTOPOMY CAYYAl0;

B) H3 COOPHEIX Xene30OeTOHHLIX MJAAT: B MONEPEYHOM H NPONOJbL-
HOM HaTIDAaBRJEHHAX — 0 NEPBOMY CAYUAI0.

2.13. Tlpu pacgere xapkaca 31a8mWHs (OoTceka) Kaxk cHCeTeMu! ¢ OAHON
crenennio csoBoabr (cm. m 2.12) ceficmugeckne HaATPyY3KA, AeflcTRviomHe
Ha PaccCMaTPHBAEMVIO MOTEPETHYI0O HAM MPOAIbLHVIO paMy (CBS3eBVIO
navesan), onpeneasiorca no dopmyne (1) n npmrumawores (puc. 4,8,0):

a) oT mepTHKajabROM Rarpy3sxu QU, pacnoJoxerHOfl BLme YPOBHSA

BEPXa KOJOWH, — COCPEIOTO4eHALIME ST, NDPHIOKEHELIMR B YDOBHE

BepXa KOJOHH. °

Harpy3ska QT cocrasnsercs H3 cOGCTBEHHOTO BECA MOKDHLITHA (RKJIO-
9af BReC MOIABECHHIX NOTOJKOB, NMPOMNPOBOJACK, NyTelt MOABECHBLIX Kpa-
HOB, COOCTBEHHO TIONBECHHIX KDAaHOB, Be3 Beca TeJexXeK H rpy3a, TNpH
KAT2HHH WX MNEePNeHAHKYJIAPHO PACCMATPHBAEMOMY  HATPaBJAEHHIO W
Ap.), cHera, creH (meperoponok), pacnoJIOXEeHRHALIX BhiMIe BEPXa KOJOHH,
a Takxe 50% colcteenHoro seca creR {meperoponox), COBA3ZHHLIX C
TOXPRITHEM ¢ NMOMOIIBLIO (haxBEPKOBLIX CTOEK.

B 3aBHCHMOCTH OT peHmICHHA AWCKAE MOKPHITHA ceficMHuecKkas Ha-

rpy3Ka Sg Ha NOMEepeyHVIO HAH NPOANIBHVIO paMy (uJH COBSI3eBVIO Ta-

HEJb) BHUHCAAETCHA AJS OXHOTO HJAHM ABYX caydaeB xonaeBanufi Kapxaca
B COOTBETCTBHH C YKa3zaHuaMu n. 2.14;
6) oT coBcmBeRHOro Beca KOMOHH 3AaHHfl — paBHOMEPRO pacnpene-
JEHHHMH 10 AJHHE KOJOHH:
Ox

s“=—}-f— KcBq: (10)

B) OT COGCTBEHHOTO BeCa TMOAKPAHOBHX 06aJ0K B TOPMO3HNBIX KOH-
CTPYKUHA — COCPEAOTOUEHHEIMH, TPHAOXKEHHRIMH B YDOBHE HH3a NOX-
KpaHOBLIX 6aJjoK:

Srl.ﬁ_____ Qn.ﬁ Kcﬂu: (11)

r) oT co6CTBENHOrO Beca Y4aCTKOB CTeH (a TaKKe Meperopoack),
PACTOJIOXKEHHBX B MpeRenax BLICOTH KOJOHH [PH ONpEAeNeARH CeACMH-
YeCKHX Harpy3oxk, AeACTBYIOILHX B RaNpaBJIeAHH, NOEPNEHAHRKYAAPHOM
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IJOCKOCTH CTEH (NeperopoiokK), — PpaBROMEPHO pPACHpEJeNeHHHMH {10
ANHAe KOJOHHK:

S¢ = KcBq : (12)

H

) OT COGCTBEHHOrO Beca HaBeCHLIX CTeH, PACNOJOXKEHHWX B Tpelne-
12X BLICOTH KOJOHH, MPH OllpeAesNieHHH ceHOMHUeCKHX HaTpy3OK, Jefl-
CTBYIOWIHX B IUJIOCKOCTH 3THX CTE€H, — COCpPEJOTOYEHHBIMH, TIPHJIOMXKEHHH -

MH B YPOBHE ONOPHLIX KOHCOVICAI HABOCHLIX CTEH:
§"¢ = Q" Ko By (13)

€) OT COOCTBeHHOTO BeCa MOCTOBHIX KPAaHOB — B COOTBETCTBHH C
YKa3aRHAMH 1. 2.15.

B ¢opmyaax (10)—(13) npuusato:

Q¥ — coOcTBeHHHA BeC KOJOHHMI,

Q2-6 — rarpysku# OT c0OCTBEHHOro Beca NOAKPAHOBWIX 6aJOK (BKJIO-
yas BeC TOPMO3HHX KOHCTPYKUHA), ONHDAIOUIHXCA HaA paccMaTprBae-
MYIO KOJIOHHY HJAM paMy Kapkaca;

Q¢ — cob6cTBenbfi Bec cTeHh (neperopofixd), OpHMHKAKOMeA K

pacCMaTpHBaeMOH KOJOHHE HJIH paMme,
QB.¢ — Harpyaxa OT COOCTBEHHOTO Beca HABECHOH CTeHH B MecTrax

ONHPAHHA HA ONMOPHBIE KOHCOJH,;
H — paccrosinue OT Bepxa (PyHAAMEHTOB JAO BepxXxa XOJOHH;
K¢ — ko3¢ PuuueHT CeACMHYHOCTH, NPHHHMaeMHft no Taba. 1;
B g — K03)PuUKEHT MHHAMHIHOCTH, BHIHC/ACHHLA JAJA PaCCMATPH-

BAEMOI'0O CJydas xoJeb6aHHg kapkaca no dopmyae (4); npu yuere aByx
cilydaeB KoJebGaHufi AsAs pacyera nNpHHHMaercl OoJbuiee 3HadeHHe f .

H3 NOACYHTAHHHWX AJA STHX ABYX CjAyHaes.

Harpysku Q AoaXHuH onpeaeasThca ¢ kKodpdHuUHeHTaMH neperpys-
KH H KO3DOHUHEHTaMH CcOueTaHHH, NPHHHMaeMbIMH B COOTBETCTBHH C
yka3zaHHaMH 0. 1.11. [Ipn onpenenednu ceACMHIECKHX HArpy3oX OT cob-
CTBEHHOTO Beca cTeH (neperopoAOK) JAOJMXKHH YIHTHBATBCH YKa3laHHuf
n. 2.8,

[IpumMeganne. CpazeBne NaReJH NPOJOJBHHX PAROB CTaJb-
HBIX KOJOHH JONYCKAaeTCA pAaCCYHTHIBATL TOJLKO Ha AeficTBHE OA-

HOM ceftcMuueckoR Hampy3km S B ypoBHe Bepxa KOJIONH, NpH

3TOM B BEPTHKA3JbHYIO Harpy3ky QF, onpeneiseMylo 1o NOANYHKTY
«a», caeayer pobasuTh Harpy3ky oT 1/, cOOGCTBEHHOrO Beca: KOJIOHH,
MOAKPAHOBHX 6ajJOK H CTeH (meperopoiaox), paclioNOXeHHHX B fpe-
Jes1aX BHICOTH KOVIOHH.

2.14. CeficuHgeckas Hanpyska Sp, JAeACTBYOIlAas B ypOBHe Bepxa

KOJOHH paccMaTpusaeMofl MnomnepewHoA RJAH NPOAOALHOA paMu (cBa3se-
BOAl naHes:H) Kapxaca 3jQaHHf (OTceka), pacCIHTHIBAEMOTrO B COOTBET-
CTBHH ¢ @1, 2.13, onpexensercs:

a) NOpH MOOKPLITHAX H3 TNPOPHAHPOBAHHOIO CTAJBHOTO HACTHJA: HA
nonepeuHyio pamy-— no ¢opmyae (14), Ha nporoabHylo paMy (cBfi3e-
BYIO naHesb) — no ¢popMyaam (14) n (15), 1 npHEUMaeTcs AJA pacueTa

Gonabluee 3HaueHHe S, TOACYHTAHHOE MO 3THM JABYM GopMyaaMm:

-y Q@ KoPaC
S =" (14)
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(T — BEpTHKAJbHAA HArpy3Ka, BHWUYHCJEHHAaA JUI BCero Kapkaca
3panua (oTceKa);

K¢ — KO3 pHUHEHT CeACMHUHOCTH, NPUHHUMaeMblA no Tta6a 1

B g — K03QbHUHEHT NHHAMHYKOCTH, BBMUCAEGHHHA aJag KkapKaca
3nanusa (orcexa) nmo dopmyae (4):

C n Cp— XeCTKOCTH HAa YpOBHe BepXa KOJOHH <COOTBETCTBEHHO
Kapkaca 3AaHHA (OTCeKa) H pacoMarpuBaeMoOfl paMul (HAH cBS3eBOMN
nanesy), onpeneasemne mno dpopmyae (9):

Sg=QchBa' (15)

rie Q ; — BepTMKa/AbHad HAarpysKa, BHUKCJEHHAas C TPYSOBOA maowa-

AH, OpHJueraplef K paccMaTpuBaeMOil paMe (CBS3eBOH NaHeNH);
K¢ — k03¢0 OHUAGHT CeACMHYHOCTH, NMPHHHMaeMmoli no Ttaba. 1,
Bqe — XosbOHUHERT NHAAMHYHOCTH, BRIYHCJAEHHON IJs DaccMaTpHBa-

eMOH paMmul (cBf3eBOfi maHeas) mo popmyae (4);

6) NpH NOKPHITHAX H3 acOeCTOUEeMEeHTHHIX NJHT (KapKacHHX X
6eCcKapKXacHHX) HJAH BOJHHCTBIX JIHCTOB YCHJAEHHOro npoduas — no ¢op-
MyJse (15);

B) MPH NOKPHTHAX M3 COOPHHIX XKee30BGeTOHHLIX NJIHT: Ha NOmepey-
HYl0O pamy — no ¢opmyJe (14): na npoaosbHyl0 pamy (cBA3eBYyIO Ma-
geJab) — no dopmyaam (14) m (16), n npurumaercs Aas pacuera 60Jib-

wee sHagenue Sy, NOACYHTAHHOe MO 3THM ABYM QOPMYyJaM,
Il
Qn Q" Ko Ba Fp :
P F ’

rne QF, Kc 1 B, — o6o3nauennss me xe, aro B dopmyae (14);

F u Fp—rpy30Bbie IJOMWAANM COOTBETCTBEHHO 3AaHHA (oTcexka) H
paccMaTpHBaeMoONl paMbl (CBSI3eBON naHesn).

(16)

2.15. B xoJI0OHHaX, HECYLIHX KpPaHOBYIO HArpysKy, OMHMO MOMEH-
TOB OT CEeACMHYECKHX HArpy30K, BLITHCJEHHHIX B COOTBETCTBHH ¢ 1. 2.13
«2a»—<«J1», B NJOCKOCTH I[OTIEPEYHON paMbl KapKaca JOJXHB YUYHTHBATH-
¢ MOMEHTH!, BLI3BAHHbIE MEeCTHOH CEeACMHYECKOH HATpPy3KoH OT COOCT-
BEHHOTO Beca MocToB KpaHOoB (puc. 5). [Ipu 3TomM B pacueTHOfl cxeMme
KOJIOHH BeDXHAS ONOpa MPHHANMAETCH HeCcMellaeMoHn.

CeficMHYeCcKass CHJIA OT KpPAaHOB, NpPHKJAAALIBAEMAST X XOJOHHE Ha
YPOBHe HH3a NOJKpPaHOBHIX 0aJiOK, onpeaensiercs no ¢opmyne (1) Kak
RJS CHCTEMb! ¢ ONHOR cTenednio cBoboabl. Ilpu 3TOM BeawumHa Harpya-
kH Q¥P, cocpelOTOUEHHOR HAa ypPOBHe HH3a NOAKPAHOBHLIX 6aJIOK, MpPH-
HHEMAe€TC PaBHON MAaKCHMAaJbHOMY RaBJEHHID HA KOJOHHY OT cobOCcTBeH-
HOrO Beca MOCTOB KpaHOB (¢ yyeroMm koxxbdHUMEHTA nNeperpy3kH H KO-
>¢PuuyeHTa codeTaHHsd, MPHHMMAEMEIX B COOTBETCTBHH ¢ YKAa3aHHAMH
n. 1.11), pacnosaraeMsix NO OXHOMY B KaMXAOM  IIpoJieTe 3HaHHA, a
MpOH3BeleHHe KO3PODHUHEHTOB B,N NPHHHMAETCH paBHEIM J.

[Ipn onpeneneHHH rOPH3OHTAJNBHHLIX CEeACMHYECKHX HANPYy3OK, AehCT-
BYIOLIHX HA XOJOHHH B NPOAOJBHOM HAalNpaBJEHHH, Harpysxa oT Xpa-
Ha He YYHTHIBAETCH.

2.16. IIpn pacueTe KapkKaca 3XaHUA B [ONEPEYHOM H TIPOROJBHOM
HampasaeHUAX Ha ocoboe cOoueTaHHe Hanpy3OK ¢ Y4eTOM NefcTBHA ced-
CMHYEeCKHX HArpy30K BepTHKaJbHast HATPy3Ka OT KPAaHOB NPHHHMAETCH
OT OJQHOTO KPaHa B KAaXJAOM TpoJieTe H ONpeNeafseTcs [NpH MaKCHMaJb-
HOM JaBJIEHHWH Ha KoJieca KpaHa (BKJIouasl Bec TEJIEXKH U npy3a) € Xo-
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stdHUHEHTaMR Neperpyakn H COdYeTaHHs, NPHAHMAEeMBIMH B COOTBETCT-
AUH ¢ yKaszaHHAMH mo. 1.11.

2.17. PaxsepKOBLHe CTOAKH [OMEPeYHHIX MHAH OPOAOJABHHX CTeN,
LIADHAPHO-COLAUHEHHREIE BBEPXY C KOHCTPYKIUHUAMH [OKPHITHA A BHU3Y
¢ $YHAAMEHTAMH, OOJKHH OLTb NPOBEpPEHH pacueTroM Ha H3armb OT jaen-
CTBUS MECTHHX CEeACMHYOCKHX HArpysoK oT coOCTBEHHOI'O BeCa HaBEeCHHX
HJH caMOHecylnx cred (puc. 6,6). IIpn 3ToM B CTOAKAx NPOAOJLHOTO
daxBepka, ONHPAIOHLHXCA TAaKXe B ypOBHE BepXa NOAKPaAHOBLIX 6aJioK,

Prc. 5. CxeMn K PBcueTy KOAOEEM HA MeCTHYI0O ceBcMHTecKyio Harpysxy or co®-
CTBEHHOI'O Beca MOCTA KpAHA

a — AeTaab pa3pe3a 3AaHHA; 6 — AHHaAMHYeCKas pacvieTHad CXeMa KOJOHHH, 8 —
pacyeTHasi cXeMa KOJIOHHH:; [ — ORHH MOCTOBOR KpaH

AOJIKHH YOHTHBATLCS YCHJIHSA, KOTOpHE BO3HHKAIOT B CTOMKAX NMDpH #3-
rife MX B MOMEHT ceACMHuecKoro Bo3feficTsus (BBMAY OoJgabliero cMe-
IIeHHA Kapkaca B ypOBHE BepXa KOJOHH, 4YeM B YpOBHe MOAKPaHOBHIX
6anox) (puc. 6,2).

Beanunna MecTHOM CeACMHUECKOR HaArpy3KH OT COOCTBEHHONO BecCa
HAaBEOHBIX WJH CAMOHECYIHX CTeH ompelensercs no ¢opmynae (1), npxn
3TOM Mpou3BegeHHe Koabhduunentos B, m NPHHAMaeTCd Kak JAAA Kap-

Kaca COOTBEeTCTBYIOIEro HATIDAaBJEHHA, HO He MeHbue 2.

2.18. Jlepopmanus (nepeMemenHne) xapkaca 3aaHHA (0oTceka) Ha
YPOBHE BepXa KOJOHH OT REACTBHA pACUETHLIX T'OPH3OHTAAbLHBIX CeficMA-
UECKHX Hanpys3oK onpejensierca no ¢popmyse

S
=-—E- : (17)
rae S — pacueTHas POPH3IOHTAJNBHAN CeACMHUECKasm Harpy3Ka Ha KapKac
3xaAnsg (OTceka), BHUHCIEGHHAA IJA COOTBETCTBYIOIIEro HATPaBJEHHS H
MPUJIOKEHHAd CTATHYECKH Ha YDPOBHe BepXxa KOJOHH;
C —— XeCcTKOCTh Kapkaca 3RaHus (OTCeKa) Ha YpOBHe Bepxa Ko-
JIOHH, onpeneaseman no dopmyae (9).
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Puc. 6. Cxemni kx pacuery daxsepxomhx cToex 3aasulk Oes mocToBHX Kpanos (q,
) B ¢ MOCTOBMMM KpaAHAMH (8, 2)

G, 8 — feTaNH pa3pe3os 3RAHHA; 6, 2 — pacueTHhe cxeMM (axBepKoBbiXx CTOe€K;
] — HAaBeCHMC YWACTKH CTeHW;, 2 — onmopHHe KOHCOAH, § — daxBepxosast CTORKaA

g ! / /

s

e g e | T T R e
YA I Wvavi I VA4 YaY,

HEERAIREEN
O O O O O O O o o

ERENLS

() @ @ @ (U C
/| I : i T"}T' |
I _b"l '
' A *

Pec. 7. NpuMepn cXeM PACMOXOXCHNS BCPTHEARLAMX CBElelR MEXAY KOXOHHAMM
B SARHMAX ¢ MOCTOBBMM KDAHAMAM npu CTRAMHLIX (@) m xeaesoberornmx (6) xo-
IOHHAX ¥ B 3RaHHax 6e3 mocToBuX xpAHOR (&)

| — BepTHHAALHAR CBA3b NOKPHTHA, 7 — BEPTHXAALMAN CBA3L MCKAY KOACHHAMM,
3 = RONOJNIRUTENbHLIE PACHOPKH
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2.19. MecTa pacnoJIOXEHHsI BEPTHKAJABHHX CBfA3eR B NPOAOJBHOM
DAY KOMOHH H Y3Jbl HX COTIPSIKEHAS ¢ KOJOHHZMH MNPHHRMAIOTCA Kak
aas neceficmugeckux pafonos (puc. 7). Css3n BepxHero fpyca, NpHMH-
KalolrHe K BepXxy KOJOHH, XA YJAYYIIeHHS YCJOBHA MNepenayy cefcMmHye-
CKHX VCHJHA ¢ MOKPHLITHA Ha KOJOHHH DCKOMEHIAYEeTCS pemaTh CXarTo-
DACTAHYTHIMH.

Cefa3n H HX KpemNeHHS K XOJOHHAM, a TaKXe 3aKJaAHble JeTadaH
H UX 3ajesKa B Xejae3o0eTOHRHBIX KOJOHHRAX HNOMXHL OWTh NpOBEepeHH
pacyeToM Ha NPOYHOCTh (RAH YCTOATHBOCTD) OT NEACTBHA pPACUETHHIX
ropU3OHTANBHLIX CeICMHUECKHX HAaNPY30K.

B Tex cayuasx, KOrjia TOPH3IOATaNbHBIE CceflCMHUECKHE YCHIHA, ne-
PENAIONIHECHA C OTMOPHHX CTOEK depM NOXPHTHA HAa BEPTHKAAbLHYIO CBHA3b
10 KOJIOHHAM, TIPEeBLINIAIOT HEeCYymyio CnocOOHOCTh CBAPHLIX UTIBOB Kpem-
JEHHA ONOPHLIX croex depM K KOJMOHWHaAM, cJeaAveT YCTAaHOBHTh MeXAY
KOJIORNHaMH JNOMNOJHHTENbLHbLIe DACTOPKH C UeJbI0 BKJIIOUYeHHA Heo6xoam-
MOTO 9HCJIa OTIOPHBLIX CTOEK B nepexasy ceAcMHYecKO Harpy3kH Ha
CBSI3H N0 KOJORHaM (pHC. 7,8).

2.20. TlonxpaHOBHIE H TODPMO3HbLIE KORCTPYKIUHH, 38NPOEKTHPOBAH-
Hbhle ANs HeceACcMHYecKHX pafiOHOB, NPA MPHMEHEHHH B CEACMHYECKHX
pafioRax AOJXHHK ObITh NPOBEPEHL! PACIETOM:

a) Ha ocoffoe cOYeTaHMNe HArPY3OK € YUETOM pacuyeTHHX NOPH3OH-
TaNbRLIX cefilcMHIECKUX HArpy3ox, RefiCTBYIONIHX B MOTMEPeYTHOM Hanpas-
JeWHH 30aHus (OTCeKa); NPH 3TOM BeJHUHHA ceiCMAYeCKOR HAaTPY3KH
ompenensienca no dpopMmyne (1) or kKaxiaoro Koneca OAROrO KpPaHa, Ha-
rpy3ka Q B dopmyne (1) npraAnmaercs paBHON NaBJAEHHIO KoJeca OT
seca MocTa Kpana (6e3 yueTa Beca TeNeXKH H IMpy3a) NPH €ro HeBHI-
roAnefimeM pacnoJIOXEeHHH B TpoJieTe NMOAKpaHoBOR GankW, a 3HaUeHHe
npoussenenns koshbuunenra B,  npuHHMaercd, Kak NPH pacdere Kap-

Kaca B TIONEPEqHOM HATIDABJIGHHW 3XaHHA, B OCOO0OM COUETAaHHH HATDY-
30K BeDTHKAJbHAR HATPY3KA OT KPAHOB ONPeneAsencs MPH MaKCHMAaJb-
HOM NaBJEeHHH Ha KOJeca, BKJIOWAast BeC TEeJEeXKH W TPy3a; nHarpyska Q
B dopmyae (1) H BepTHKaAbRAA HATPy3Ka OT KPaHOB B ocoB0oM couera-
HHH HaTpPy30K HNOJXKHB ONPeRensiTec ¢ KOSOOHUHEHTAMH neperpys’kH
H ko3bdAtMenTaMH coueTaHHA, MPUHAMAEMBLIMH B COOTBeTCTBHH C YKa-
3anpamne n. 1.11;

6} Ha ycHAHA, BO3HHKAWOUIRE B NOAKPAHOBHX Oanxxax npu fepesa-
ye MPOAONLRHX PACUETHHIX TOPH3OHTAJBHLIX CeACMHYECKHX HArpy3oK Ha
CBSI3€BYIO Ma”e b PaAMH.

Ha Harpy3xH, yKa3aHHbIe B MOATIYHKTE <a», DACCIHTHLIBAIOTCS BepX-
HHe MORCa NOAKPAHOBHLIX BanoK, SAEMEHTH TOPMO3HHX KOHCTPYKUMA ¥
HX KDeTJIeHHA K KOJORHAM.

Ha vceuauda, ykazanusie B NOANyHXTe «0B», PACCINTLIBAIOTCH IJEMEH-
TH KPEMJeHHR MOAKPaHOBLIX 06aJOK K KOJOHHAM B MeCTaXx VYCTaHOBKH
BePTHKANLHLIX cha3eft Mo KoAOHHAM R BGOATH, COGAWHAIOIINE NMOAKDPAHO-
B¢ BasxH Mexay cobofl.

2.21. B uensax ofecnedyeHnss NPOCTPARCTBERHON KECTKOCTH KapKa-
Ca, 3 TaKXe YCTOAYHBOCTH NOKPHITHA B UEJOM H Bro 9JeMeHTOB B OT-
ACNHHOCTH HeoBXOAHMO NPEeayCMaTPHBATHL CHCTEMY CBf3eft MeXxAy He-
CYIIHMH KOHCTPVKUUAMH MOKPHTHA (dhepMavu) B NNOCKOCTH HX BepX-
HHAX H HUXKHUX ITOSCOB H B BEPTHKAMNBHLIX NJOCKOCTAX.

222 B nOKPHTHAX H3 CTaNbHONO MPOodRANPOBAHHOTO HACTHAZ, aC-
GecTroueMeRTHHX NAKRT (KapKacHHIX R GecKapXacAHX) RIH BOJHAUCTHX
JrCTOB (N0 CTAApHLIM NporoHaM u depMmaMm) creTeMa caa3efl B NAOCKO-
CTH BEePXHHX MOACOB CTPOMHABAHX GepM COCTOHT H3 HNONEPEeYHLIX COBA-
3eBLIX hepM H pICNNPOX, POJMbL ROTOPHX BHNOAHMIOT MporoRAu. Cadse-
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Puc. 9. TipuMep DacnoaomeHns CBE3C¢R 0O HHXHMM ROSCAM CTIPONHMALHEX depm

} — cTponRAbHELIE (epMbl; 2 — NONEPEYHHE CBA3EBHIE (PepPMhi; 3 — NPOACAbHLIE
cafizeBnie epMu;, 4 — PAaCTAXKH, 5 — pacliopkH; 6 — NONOJHHTEJbHhie PacKOCH;
7 — BepTHKAJIbHBIe CBA3H MeXay depmamH

BLie flonepeddble GepMH YCTAHaBAHBAIOTCH B ABYX Xpaffuux (y TOopuOB
H aHTHCelCMHYECKHX IMBOB 3RaHHA) H, ecan Tpebyercs no pacuery
(cM. 1. 2.27), B NpOMEXYTOYHHIX 1lIarax CTPOIFHAbLHHIX ¢epMm. IIpoMexy-
TOYHLIE CBA3E€BLe ¢epVMH JAOMXKHH pacnoNaratsCs fo0 JAJAHHE 3AaHHA

(oTcexa) paBEOMepHO {pHC. 8).
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Cuncrema cBfizefl B NJAOCKOCTH HHXHHX IOACOB CTPOMHJBHBIX depwm
COCTOHT H3 (pHC. 9):

a) nomepeuHnX CBf3eBLIX (epM, yCTaHaBAHBAEeMBLIX B MeCTax pac-
TIOJIOXKEHHUA MOTepeYyHHX CBA3@BLIX PEepM MO BEepPXHHM TOSACaM CTPONHJb-
HbIX ¢epMm;

6) NPOMOABHLIX CBA3eBHIX ¢epM, KOTOpHEe B 3AaHHAX (OTCexax) ¢
qHCJAOM IIPOJETOB J0 TpeX BXJIIOUHTEJIbHO YCTAaHABJHBAIOTCA BIAOVIb Kpafl-
HHX PAROB KOJOHH, 4 B 3RaHHAX (OTCEKax) ¢ 4HCJOM Tpoaeros BoJjee
TPEX TaAKXe H BAOJAb CPEAHHX PAJAOB KOJOHH € TAKHM pacueToM, 9TOOH
DACCTOSTHHE MEXIAY COMeXHbhiMH CBA3E€BLIMH ¢depMaMH He INPEeBLINAJO
ABYX TIpoJieTOB (ITPH HEYETHOM UHCJE NPOJeTOB 3TO PACCTOSHHE B OT-
HeJbHHX CAy4agxX pas3pelllaeTcs YyBeJIHYHBATh RO TpeX MNpoJeToB),;

B) PAcNOPOK M pPacTHAXKeK.

BepTukaJsibhule CBA3A MEXAY CTPONHUALHHMH depMaMu YCTaHABJIH-
BAIOTCR Ha omopax H B npoJgere depMm. Ilo aymne ananna (orcexa) cBs-
3H pacnoJaaralorcs B Larax ¢depM, riae yCTaRABAHBAKTCH MNOoNepeyHble
cBfi3eBhle (GEPMH IO BEPXHHM TIOACAM CTPOITHALHLIX KOHCTPYKUMHA
(puc. 8).

2.23. B NOKPLITHAX H3 CTaAbHONO NpodHAHPOBAHHOTO HACTHAZ 3Aa-
HHA ¢ XKapKacOM H3 CTaJbHHX paM KopoOuaToro ceueHHsd THma «[lnaysms
JONXKAO OLITL NPeAyCMOTPEHO VYCTPOACTBO CHCTEMBl TODPH3OHTAJbLHBIX
CBAi3el B ypOBHe Bepxa KopobuaToro pHrens pam, cocrosiefi u3 nome-
PeTHHIX CBA3ERLIX ¢epM H DPacloOpPoK, POJb KOTODHIX BLITIOAHAIOT IIPO-
TOHH; MoONepeyHnle CBA3eBHe GepMb PacNoNaralOTc B ABYX KpPaAHHUX
(y TOpUOB B aHTHCEACMHUECKHX MIBOB 3MaHHA) H, ecan tpebyercs no
pacuery, B IIPOMEXYTOUYHLIX IIArax paM; TIPOMEXYTOUHLle CBf3eBLIe
bepMH YCTAHABIMBAIOTCHA, KaXK NMPABHAO, NPH AJHEE 3AaHHA (OTCeKa)
Gosee 96 M yepes kaxauwie 48—66 M (puc. 10).

2.24. Kpenaerne npoHJIHPOBAHHOTO CTAJBHOTO HACTHJ2 K OPOTO-
HaM TIOKPHITHA DEKOMEHAYeTCH BHIOJAATE CAMOHAapPe3aloUIHMH $0JTaMH
qepe3 BOJIHY, 2 TOPUKW HaCTHJAA B KaxXAOA BOJHE,

2.25. B noxpuITHAX H3 COOPHEIX XKene300eTOHHHX [MJIHT MO0 CTalb-
HEIM ?epnam A0JIKHK OBITH TMpeAYCMOTPEHH:
a) MEepOMPUATHSA NO 3aMOHOJHIHBARHIO TIJINT;

6) B GechonapHbBIX NMOKPHTHAX NMPA pacaeTHof ceficMryrocTH 9 GaJ-
JOB H B MOKPHTHAX ¢ DoRADPAMA MPH pacYeTHOA CeACMHIHOCTH 8 n
9 6aan0B — coefMHEHHEe MOJOK MAHT MexAy cobGofi B nomepeuHoM Ha-
NPaBJEHHN NPH TTOMONLH CBAPKH 3aKJAAAHHIX SJIEMEHTOB;

B) KpelJieHne Bcex pebep NIRRT, TIPHMBIKAIOMHX K NPOAOJALHBIM PA-
AaM KOJOHNH, CBAPHLIMA MIBAMH, PACCIHTAHHLIMAE Ha NPOAOABHLIE TOPH-
30HTAJbHLIE CeACMHUEeCKHe HArpy3KRy, MnepefanliHecs ¢ NMAHT Ha OINOPH
HECYILURX KOHCTDYKUHA NMOKPHITHA,

r) yeTpoRcTBO CHCTEMH cBfiaef.

MeponpAST™HA, TpeAYyCMOTpPeRANE MOATYHKTAMHE <«a», «0» ¥ «B»,
BLIITOJNTAAIOTCA B COOTBETCTBHM ¢ yxazaHuaMu nn. 2.19, 2.20 «a», «O»,
«r», «1» H 221 «PykoBoacTBa MO NPOSKTAPOBAHHIO TPOH3IBOACTBEHHLIX
3A3HHA ¢ KapKacoM H3 XeJe300eTOAHHX KOHCTPYKOAA AaAn ceficMHue-
ckux pafioros» (Crpoftmanar, 1972). Ilpr 3tom npoaoasune pebpa
NJTHT. OMApAaloUIAecs Ha OnopHue cTofkr depM H B cepeuHe NpoJeTa
noacTponmabnnix depM, 80 H3bexanre paBoTh CTPOMHABLHLIX depM Kax
Hepa3pe3Roft KOHCTPYKUHH HeOOXOAMMO KPOTHTh X KOHCTPYKUHAM TNO-
KPLITHA € TIOMOIIBIO TIOABAXKALIX naanox (pxc. 11). Boaromue coenune-
RHA MNOXBANMHX NJAAHOK ¢ ONMOPHLIMH CTONKAMH M NMOACTPONMHUJIBLHHBIMH
depMaMH NO/MKHH OHTh PacCUHTaHHW Ha OPOJOJMbHBIE TOPH3OHTAJBHLIE



Puc. 10. IIPHMep pPemieHHS OAHOSTAXNHOIO 3INAHMN H3 CTAABHHX KOBCTPYXuMA TH-
na «Ilaaysu»

{ — paMn; 2 ~ gonepeyHple CBA3EBHE GepMbl: J — OporoHW: 4 — BepTHKAJAbHBIC
CBA3H MeXAY paMaMu

‘eACMHYESCKHE YCOHJHS, NepefalolIHecs ¢ TJINT Ha ONOPH HecyUIHX KOH-

TPYKUHA TOKDHLITHA.
CBA3H NO BEPXHHM TMOACAM CTPOMHUALHHX (HEepPM COCTOAT H3I pacho-
DOK, KOTOPHE YCTaHABJHBAIOTCA MO AJHHe 3MaHus (OTCeKa) MexAy
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Puc. 11, ¥Yaan ONHPRHKN Xe-
Ae300eTOHHLMX MNAHT Ha ONoOp-
HYI0O CTORKY CTPONHUALHLIX
depm (G) X B cepepuHe npo-
Jera nNOACTPONHUALAOR dep-
mMul (6)
! — cTPONIKAbRBIE depMbl; 2 —
noacrponuaniasg depma: 3 —
MAHTH NOKPWITHA, 4 -— NMOA-
BHM¥HbIe NJAHKH, 5 — oBanab-
Hble OTBEPCTHHA

ONODHRIMH CTOAKAMH R B mpoxere (epMm. PacnosoxexnHe H 4HCAO pac-
NOPOK B NpoJiere pepM onpelensioTcs TPeGOBAHHAMH IAS HeceficMHye-
CKHX DPaHOHOB.

CucreMa cBsisefl B NMJIOCKOCTH HHXKHHX TIOACOB CTPOMHJABHHX depM
COCTOHT H3:

a) nonepeuyHHX CBA3EBLIX (depM, PACMOJaraeMbuiXx y TOPUOB H nofe-
PeYHbIX AHTHCEeRCMHYOCKHX IIBOB 3XaHRAs (OoTCcexa); NnpH JAJHHE 3RANHA
(orcexa) Gonee 96 M HA3HAYAIOTCA TaKXKe NPOMEXKYTOUHHE CBS3EBHIE
depMH gepes Kaxaue 42—60 Mm;
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6) npodOJbHHX CBfi3eBHX (epM, KOTOpHe B 3AaHHAX (OTcekax) ¢
YHCJOM MPOJETOB A0 TPeX BKJIIOYHTEJLHO YCTAHaBJIMBAIOTCA BIAOJAb Kpan-
HEX PSANOB KOJIOHH, a B 3JaHHAX (OTCEKAX) C YHCJAOM NIPOoJeToB Gogee
TpEeX TaKXe M BAOJb CPENHHX PAAOB KOJOHH € TAaKHM DacCyeTOM, UTOOH
DACCTORAHHE MEXAY CMEXHBMH CBf3eBbiMH (epMaMH He NpeBHIIAJO
ABYX TIDOJIETOB;

B) pAacmopOK H PACTANKEK.

BepTHkajabHbie OBASH YCTAHABJIMBAIOTCA MEXAY CTPONHJIBHBIMH
depMaMH Ha onopax (MeXAy ONOPHHIMH CTOMKaMH) H B npoaere. Ilo
NJHHe 37aHHS (OTCeKa) OBA3H DACIOJAnaloTcs B larax ¢ep™m, riae yc-
TAHABJAHBAIOTCA T[OMNepeyHble CBsi3eBble $epMBbl, 10 HUKXHHM [MOACAM
CTPOTIHABHHIX ({epM; OpH 3TOM CBAIH MEXKAY OINOPHBIMH CTOAKAMH CTpPO-
NUJAbHBIX ¢epM MOTyT pacnonaraTthCi H B MPOMEXYTOUHHIX 1Iarax
dbepM, eca Mo pacuety Tpebyercs ycraHoBKa O6oJblliero uucsaa CBA3eH.

2.26. CBA3H TIOKPHTHA JOJXKHbB OblThb DAaCCUHTAHH HA BOCIIPHATHE
NPUXOASAIIEXCA HA HUX PACYETHLIX TOPH3CHTAJNBHHIX CEHCMHUECKHX Ha-
rPy3ox, AeACTBYIOLUHX B NONepedHOM H OPOAOJBHOM HaupaBJeHHAX 34a-
Hua (orcexka). [Ipu omnpemeneHHH BeJRUHHbBI CEACMHYECKON Harpys3KH
Ha CBSI3M 3HaueHHe MpOH3BedeHH:A Ko3bHUHeHTOB B, 7 NPHHHMAETCS

Kak AJ8 KapKaca COOTBETCTBYIOIUIEro HanpaBJaeHHS.

2.27. [lonepeunnle cBfi3eBbie (ePMBI B MJOCKOCTH BEPXHHX IOACOB
CTPONHABHBIX KOHCTPYKUHHA NOKPHITHA JAOJXHHE ObLITb PacCUHTAHH Ha
NPOJAOAbLHLIE CEHOMHUECKHE HATPY3KH, KOTOpHIE INDHHHMAIOTCH JeACTBY-
IOLLMMH.

a) npu GecoHapHLIX npoJeTax moXphuiTHa (puc. 12,a):

B y3Jax ¢BfA3eBbIX ¢epM (Sy) — OT BePTHKAJAbHOH HArpy3KH, pac-
[MOJIOXKEHHOA B [peaesax TpoJera ¥ HAJHHH 3JaHHA (OTCeKa) H COCTOA-
uefi U3 cOOCTBEHHOro B€CA KPOBJH H ee HeCcylIMX KOHCTPYKUHMA, cHera,
H 0% coO6CTBEHHOTO Beca CTPOTMHJBHBLIX KOHCTPYKLHA, a TaKXKe Beca
NPOMIIPOBOAOK M APYroro 060pYyINOBAHHA, PACIIONOXEHHOI'O B MOKPLITHH
H 3aKPENnJIEeHHOro X BEPXHHM TOficaM CTPOMHJbHBIX KOHCTPYKUHNA, cefi-
CMHUECKAafl Harpy3xa Sy pacnpelesifieTcs MeX1y BCeMH CBA3eBHIMH ¢ep-
MaMH paBHOMEDHO;

B y3JlaX CBfi3eBOH (QepMbl, pacilOJIOXXeHHOR B Tople 3AaHHA (Si),—
0T COOCTBEHHOrO Be€Ca MNapaneTa M HHXKeJeXallero y4yacTKa CTeHH C
rPy30BOA NJOLIAAbIO, ONPENENSAEeMON B 3aBHCHMOCTH OT OYepTaHHA BepX-
Hero Mnosica CTPONHUJAbHOH KOHCTPYKIHH H DACHOJIONEHHS Y3JI0B KperJe-
HUE (aXBEPKOBLIX CTOEK K MOKPBLITHIO;

6) npu nponerax noKpniTHs ¢ ¢oHapamMu (puc. 12,6):

B Y3JjaxX CBA3EBHIX ¢depM, NPHUMBIKAIOUINX K MECTaM KpPelJeHHA Bep-
THKaJIbHHIX CBf3el 10 (OHapPI0 K CTPONHJILHOA KOHCTPpYKUHH (S;),—
OT COOCTBEHHOI'O Beca NMOKPHTHA # cHera Ha BceM ¢onape u ot 40%
COOBCTBEHHOTO Beca (POHApHBIX TaHesel (C OCTeKJgeHHeM, MeXaHH3MaMH
OTKPbIBAHUSA M T. A.);

B y3Jax cBfi3eBHIX ¢epM, PacnoJIOXKEeHHbLIX B MecTax ONHpaHHuA
¢onapunix nauneaenr (Sz), — or 60% cobcrBeHHOro Beca (POHAPHHMX na-
Hesefl (C ocTexJieHHEM, MEXaHH3MaMH OTKDPuLIBAHHA H T. X.) H OT coBCT-
BEHHOTO BeCa KPOBJIH, €€ HEeCYIIHX KOHCTPYKUKA H cHera y ¢doHapsa BAOJIbL
RANAHUSA HA ydacTKe MIKHpHHOA 1,5 M;

B yanax cBsizeBbix ¢epM (Ss) — or coOOCTBEHHOro Beca KpPOBJH, ee
HECYIINX KOHCTPYKUHA H CHEra, paciioJIOXeHHLIX Ha BHedOHapHOM 30-
He npoJera,

B y3anax cBa3eshix ¢epM (S4) —or 50% cobeTBeHHOro Beca CTPO-
NMHJABHBIX KOHCTPYKUHH, @ TaKXe OT Beca NPOMIIPOBOAOK H ApYroro o6o-
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PYAOBAHHA, PACNOJNOKEHHONO B TMOKDHITEH H 3aKPElJJEHHONO K BePXHHM
MOACAM CTPONMHJAbHKX KOHCTPYKUHA,

B y3aax cBfi3eBOA (epMbl, PACNoJIOKEHHON B TOpUE 3NAHHA HJAH Y
aHTHCEHCMHYecKOro 1Ba (Ss),— OT COOGCTBEHHOrO Beca KDOBJIH, ee He-
CYLIHX KOHCTPYKUHA H CHera ¢ ydacrka nepen ¢oHapeM;

B y3sax CBs3eBOH (pepMH, pacnojiokKeHHOf B topue 3daHHA (Ss), —
OT cO6CTBEeHHOro Beca napamnera H HHXKeJjeXallero y49acTka CTeHW ¢ Irpy-
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Puc. 12. CxemMm pacnpeaexenns NPOAOCJALHMIX ceRACMHIECKHX HATPY30K MeXay Y3-
AamMiK MOonepewnLix CBR3IEBNX depM B NJIAOCKOCTH BePXHUX MONCOB CTPONHABHMX
dpepm GecpoHAPHOro mpoaera NOKpuiTHa (@) ¥ npoaera ¢ dponapem (6)

! — Topely anaHHA, 2 — aHTHceficMAYecKHR won: F;; F3y B F; — rpy3onklie nJaoma-
IH, COOTBETCTBYIOUIHE CeACMHYECKHM HAarpy3kKam S; Sy H Ss

30BOA NJIOUIANABLIO, ONpeaesseMON B 3aBHCHMOCTH OT OUepPTAHHS BepXHe-

Mo nosica CTPOMHJILHOR KOHCTPYKUHH H PACHOJOXKEHHR Y3JOB KpemJeHHA
haxBepKOBHIX CTOEK K MOKPLITHIO.

B nposerax nokputna ¢ GoHAPAMH ceficMHYECKHe HArpysku S;—S,
pacnpenensioTca MeXAy BCeMH CBA3eBLIMH (epMaMH PaBHOMEDHO.
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MununuManabHo Heo6xoauMoe 4HCJHO CBA3eBHX depm B GechoHapHOM
npoJerTe MNOKPLITHA 34aHHA (OTceka) ompexeaseTcs No ¢popMyne

k Ll
[N] — N,
rie N, — ycuJHe B NOsice CBA3@BOA depMH OT AefCTBHA CceHCMHUYECKHX
Harpy3oK S;, BbIUHCAEHHLIX AJS BCEro MPoJIeTa NOKPHITHA 3MaHHA (OT-
ceKa); ]
No— youane B nosice cBA3eBOH (epMBl OT AEHCTBHSA CeACMHUYECKHX
Harpysox Oz,
N] — Hecymiag cnocoOHOCTb MOSICOB MPHHSATHIX CBA3EBHIX (epM.

MHHHMAJABHO HEOOXOAHMOE UHC/J0 OBA3eBHIX (epM B mpoJere NOK-
pHITHA 3manud (oTcexa) ¢ doHapeM ompelensercs mo ¢popMmyJe

Ni+ Ny Ny + N,

[N] — (N + Ns)
rae Ny; Ng; Ns v Nyg— ycuansa B nosice cBfi3eBOA (GepMH OT AeACTBHSA
ceACMHUYECKHX HArpy3oK COOTBETCTBEHHO Si; S2; Ss M S, BbLIUHCACHHBIX
IJ4 BCEro mpoJera NoXpoiTHA 3xanus (omceka);

Ng u Ng— ycuausa B nosce cBa3epon depmsl OT AEeHCTBHA CEHOMH-
4YeCKHX HarpysoK COOTBETCTBEHHO Sg H Sg;
[N] ~— 10 xe, uto B dopMmyae (18).

2>2, (18)

b= >9, (19)

2.28. IlporoHnl NOKPHITHSA, BLITOJHSIOUIME PpOJdb paclopok B CH-
CTeéMe CBfi3ed N0 BEPXHHM M0SCaM CTPONHJABHHX KOHCTPYKLUHH, H HX Y3-
Jibl ONTHPAHHUA AOJXKHB ObITb MNpOBEpPeHBl pacYeTOM Ha YCHJIHA, BO3HHKA-
IOUHe B HUX NPH Hepefaye pacueTHhIX CEeHCMHYECKHX HArpys3ox OT Be-
€a KPOBJH H CHera Ha V3Jbl NOolepeyHblX CBA3EBHIX ¢depM.

2.29. Tlomepeunnie cBsi3eBble ¢depMbBl B [JOCKOCTH HHXXHHX TIOACOB
dbepM IOMXKHE OBITH pPAaCCUYHTAHH HA NPOXOJbLHHE CeHCMHUeCKHe Ha-
PY3KH:

a) or 50% coO6CTBEHHONO Beca CTPOINHJABHBX KOHCTPYKUHA, OT cOO-
CTBEHHOIO Beca TyTeH MNOABeCHLIX KpaH-0aJI0OK H MOJABECHLIX NOTOJKOB,
a TaKXe IpPOMNPOBOAOK H JApyroro o60pyldoBaHHsd, PacHoJOKEHHOro B
TOKPHITHH H 3aKPeNJeHHOro K HHXHHM NoficaM CTPONHAbHBIX KOHCTPYK-
LHA; HarpysKa pacrnpereNseTcs MeXXI1y OBsf3eBhIMH {epMaMH paBHO-
MEDHO H MPHKJAALIBAETCSH B y3JaX COBA3CH;

6) OT cOOCTBEHHOTO Beca TOPLUEBOA CTEHH Ha yuyacTKe B Npejenax
HH)KHEH TOJNOBHHB BHICOTH CTPONHJAbHOH (epMbl ¥ BepXHeHd IOJOBHHH
BLICOTH KOJIOHH (B CJaydae ONMHPAHHS CTOEK TopueBoro ¢gaxsepka B ypoB-
He HM)XHEero nosca CTPONHJbHEIX ¢depM); HArpyska NPHKJIAIKBAETCS B
y3Jax ONHpaHHA CTOeK TOopueBoro Qaxsepka Ha oBA3eBY0 depMmy.

[IlpumMeganne. [IlpM Hasuuuum B TOplE 31MaHHUA BETPOBOM
pepMul (6anKH) HAH KakOH-AHGO APYrod KOHCTPYKLHH, SBJSIOLIEH-
csl IONOJHHTEJILHON OmOpOH AJAS CTOEK TOpUEBOro (Qaxsepka, rpy-

30Baf MJOIIAAb CTeHH JAOJKHA ObITh COOTBETCTBYIOUHM 0O6paszoM
CKOPPEeKTHPOBAHA.

Ecnu ycuansi B ONOPHOM pacKoce NOmepeyHofi cBA3eBofl (epMbl NPH
pacyeTe HA CeACMHUYECKYIO HATPY3KYy NPEeBHIAIOT 15 TC, peKOMeHAYeTCH
YCTAHABJAUBATL JAONOJHHTEJAbHEIN packoc (puc. 9), a ycHaHe B OTIOPHOM
packoce cBs3eBoi (GepMbl NpH 3TOM NPHHHMaTbL ¢ Koadhduunenrom 0,5.

2.30. TlponoanHble oBsideBble ¢epMbl B NJOCKOCTH HHIKHHX [OOSCOB
¢depM DOJXKHEI OLITb PACCUYHTAHH HA NOTIepEYHLHEe TOPH3OHTAJILHBIE Cef-
CMHUYECKHE HATPY3KH B CASAVIOUIHUX cAydyasx:
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a) NpH ONHPaHHH Ha CBA3H (axBepKOBHLIX CTOEX NPOAOJABLHHX CTeH;
COCPeNOTOdeHHan CeACMHUecKass Harpy3ka Ha ys3en c¢Bf3H SO onpeneJs-
eTCS OT BecCa CTOMKH H CTEHH C T'PY30BOA NJOMIALH B IIpeAesax HHXK-
Hel NMOJIOBHHH BLICOTHI CTPONHABHOK ¢depMm Ha Oonope M BepXHeN N0JiO0-

BHHH BHICOTHl KOJIOHH;, YCHJHSA B 8JIeMEH-
TaX CBAi3eH OT Harpyskn S° onpegens-
¢ IOTCA H3 pacyeTa ORZHONPOJEeTHORA d¢epMul
(pHuc. 13);

06) NPH DCIIEHHH TOKPHITHA C TOA-
CTPONHAbHLIMH  (depMaMH; Ha CBf3eBble
depMbl HEHCTBYIOT CefiCMHYeCKHe Harpyas-
kK Sc'P  cocpeAOTOUEHHLIE B Y3JaX CBA-
3eH, TPHUMHIKAIWIUX K HHXHHM ToOAcCaM
CTPONHJABLHBIX (epM, KOTOpbLIE OIHPAIOTCA
B CepeaMHe TpoJeTa  NOACTPOINHJIbHBIX
depm; BesnunHa S°® onpeaeasictcs or
Harpy3ox, pacloJOXeHHBX B Iipeaeaax
rPY30BOH MNJOLIAAH BhilleyKAa3aHHLIX CTPO-
Puc. 13. Pacwernar  cxema  JBJIBHBIX (epM, H pacnpejessercs pas-
NPOAONBHOR CBA3H NO HHX- HOMEDHO MEXAY CBA3IAMH, YCHJHA B 3JC-
HHM TOSCcAM  CTPONMABHRX  MEHTax CBs3dell OT Harpysku S % onpe-
f_f’:g’; HarDYoI OT :::‘:":::; ACJASIOTCA K3  pacuetra OAHONPOJCTHOI

depmu (puc. 14);
B) TIpH HaJHUMH B 3XaHHH (OTCeKe)
MOCTOBHIX KPAaHOB; 4aCTb CEACMHYECKOH HAarpy3kH OT cOOCTBEHHOro seca
MOCTOBLIX KPaHOB 4Yepe3 TOTIEPEYHYIO paMy KapKaca 371aHHA (Orcexa) nmne-
peaaeTca Ha IIPOAOJAbHBIE CBA3eBhle (PepMH H pPAaBHOMEPHO pacnpenevisi-
eTCA MeXAY HHMH,; pacyeTHas cXeMa CBAI3H {IpHHHMaeTcA B BHJAE YeThl-
pPEeXIpoJIeTHON Hepa3pe3HON depMnl Ha  YNPYronoAaTAHBRIX  Ornopax
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Puc., 14. CxemMnl K pacuery NPOAOJBHLIX ¢BSA3eR nOo HMUXHHM NOosicaM CTPONMHABHBIX
depM B NMOKPLITHAX C NMOACTPOMHABHKMHU depMaMH

@ — cxeMa paCnoJIOXMEeHHA B MJlaHe HeCyWHX KOHCTPYKUHR H CBfi3el TNOKPLITHA,
6 — pacyeTHas caeMa CBA3H; [ — CTDONMHAbHLIE (PepMH; 2 -— NMOACTPOINHAbHbLIE dep-
Mbl: 3 — cBf3b, 4 — rpy3oBas nJaouUlaAb CTPONUALHHIX bepm

28



(puc. 15,6), 3arpyXeHHOR ra cpeaned onope Harpysko# S©® onpese-
AseMof H3 YCJOBHA
R
§P = — 2, (20)

n;

rThe Ro— peakuHs RenOABHXKHOHK ONODH, PACNOJOMEHHOM B YPOBHE DH-
rejis CBOOOAHONA NonepeyHORft paMul, OT 3arpyXKeHHS IOPH3IOHTAJbHHMH
CeHCMHYECKHMH HAarpyskaMH OT cOOCTBEHHOrO Beca MOCTOB KPAaHOB,
PacNoONaraéMuHX B CTBOPE paMK [0 OAHOMY B KaXAOM mOpoJere
(puc. 15,a);

ny — YHCAO [OPOJOJNLHBLIX OBfi3eBLIX depM B NOKPHTHH 3A3aHHA (OT-
cexa).

f
oy -l
K0 L7 ) 9 0
o[ ] # ] o] o
* 5 { J
J) » » * - * * - - » -}
: {7 : {p : (o . 3, (D

{o
R I Lﬁ; } 1 Ky ! Lﬁf ] ,RJ

Puc. 16, Cxemn x pacueTy NPOAOALHBIX CBA3eR NO HEXHMM NMORCAM CTPONRABHLIX
depM HA ceACMHIECKYIO HATPY3KY OT MOCTOBHIX KPaHOR

a — pacueThas CXema nonepewnoRl pamu; 6 — pacieTHas cxema cBs3sef

Peakuuu ynpyronofaT/JHBHIX PaBHOXECTKHX ONOp B pacuyeTHON pas-
HOMPOJIETHOH CXeMe CBA3H OT Harpy3kuH S°¢® (puc. 15,6) Moryr 6uTH on-
peneseHbl MO GOopMyaaM:

SCB
Ry = Ry = (10 — 22y — 24 ¥2) D : (21)

CB
Ry =Re=(10+ 118y + 88Y)) — ; (22)

SCB
Ry = (10 + 188y + 214 y? -4 56 y*) D (23)
rae

2 Lin 24
Y=cF7 (24)
D = b0 +- 380 y 4 342 y* + 56 y3; (25)
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Cp — XECTKOCTh nonepedHoR PpaMbl Kapkaca 3AaHHA (oTceka) Ha
ypOBHE BePXd KOJMOHH, onpefenseman no ¢popmyae (9);

| — paccTORHME MEXAY YNPYrofoAaTAHBHMH OnopaMr (war rnomne-
pPeYHHIX paM KapkKaca);

| — MOMEHT MHEplLHH NOACOB CBA3¢BOH (epMhbl OTHOCHTE/bHO €€ L€H-
Tpa TAMecTH (06e3 yyera PacKOCOs CBA3H),

E — moayap ynupyroctd CTajiH.
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Puc. 16, CxeMu DACNONOMEHNE BEePTIMKANBHNX cBR3el M PACNOPOK NO NPOAOAL-
HihiM DSnaM KONOHH 3AaHHER ¢ NOXKPRITHEMH H3 CTAADHOrO NPOPHAHPOBAHHOIrO Ha-
CTHAA

@ — NPH KeNe3doO0eTOHHBhX KOJMOHHAX H MOCTOBHIX KpaHax: 6 — nDu CTaAbHhIX KO-

JIOHHaAX H MOCTOBBIX KpaHax: 8 — 6e3 MOCTOBLIX KpPaHOB H CO
_ ' CBA3AMH MEXNIY
KOJNOHHAMH; 2 — 6e3 MOCTOBbLIX KDaHOB H CBf3ef MeXAYy KOAOHHaMH: [ — none-
peuHass cBn3eBas ¢epma; 2 — pepTHKAJAbHAA CBA3b: § — NPOroHbl; 4 — pacCilOpPKH;
§ — aHTHCeACMHUTecKHA 1WIOB

a ass LY 6 04554 435
S\ ; ;; ; S|

— e e

8 N

Pre. 17. PacqeTnhie CXeME BEDTHKAABHMX CBA3CR MEXAY ONOPHLIMM ctoflxamu
crponuabHHx Gepm ¢ marom 6 M (a) n 12 m (6) n pacnopox (&) noXKpoTHRA M3
CTAALHOIro NPOMOHAHPOBRAHHOIO HACTHAA
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PacyeTHhie SHAa9E€HHA YCHAHA B 3JEMEHTAX NPOwWOJAbHBLIX CBfizell ofl-
pelesioTcs CYMMHDOBAHHOM YCHJAHA, BLIYHCJEGHHHX B COOTBETCTBHH C
YKa3aHHAMH MOANYHKTOB €a»—CB».

[Ipn pacuere NPOAOJABLHHIX COBA3EH NOKPHTHA M3 OPOPHTHPOBAHHOTO
CTaJbHOrO0 HaCTHJAA HJAH COOPHHIX XeJjqe300eTOHHHX MJIHT YCHJAHS OT Ha-
Ipy30OK, YKa3aHHBIX B HOXTIYHKTAaX «6» H «B», JONYCKAETCH HE YYHTHI-
BaTh.

2.31. B NOXPHTHAX M3 CTAALHOrO MNPOPHAHPOBAHHOTO HACTHAA MO
dbepMaM CBA3H MeXNY ONOPHHMH CTOAKAMH ¢epM (BepPTHKaJbHHE CBA-
aeBble (epMbl H PAaCNOPKH) ROJKHH OblThb PACCTHTAHH HA BOCTIPHATHE
NPHXOQAIIHXCR HA HHUX pacCUeTHHIX NMNOPH3OHTAJbHHIX CeHACMHIECKHX Ha-
rpydox (pHC. 16):

a) B ypOBHe BePXHEro lofica BePTHKAaJAbHHX cBfideh (S3) —co cbs-
3eBbIX depM, PaACNOJOXKEHHLIX B INJOCKOCTH BEPXHHX MOACOB CTPONHJb-
HbIX depM,;

B} B YpPOBHEe HHIXKHEro mosfca BepTHKaJbHHX cBfiden (S3) —co oBf-
3680/ depMbl MO HHXHHUM TOACAM CTPOTIHJBHHIX depM, PacNoJIoKEHHOR
y TOpuUAa 3XAHHA, H CTOAKH TopueBoro ¢axpepxa, ycTaHaBJIHBaeMOA Yy
KOVIOHHH (OT Beca TOopueBOfi CTeHW).

PacyeTHble ¢XeMBl BeDPTHKAJBHLIX CBf3€éN H PACNOPKH [PHBEACHH Ha
puc. 17. Ilpr 3TOM 3HaueHHA HArpy3ox S», Sz # N, HenocpeacTBeHHO
BO3NEfACTBYIOIUX HA CBSA3H H pPACTIOPKH, ONpeAeafiOTcs Mo dopMyaam
Tabs. 2 B 3aBHCHMOCTH OT THIIA MPOAOJBLHOr0 PAiAa KOJOHH mno puc. 16.

232. B nOKPHTHAX K3 acBeCTOUEMEHTHHX BOJJSHHCTHIX JIHCTOB OfIOP-
Hhle Y3JAbl CTPONMHJABHLIX TPEYroJbHHX ¢epM H PACNOPKH MEXAY HHMH
TO/MKHK OKLTh PAacCYHTAHH HA TIPOAOAbHLIE TOPH3OHTAJbHLEIE CeHCMHIe-
CKHE YCHJHSA, Tlepefaolunecs ¢ NMOKPHTHA HAa KOJOHHH HJAH BePTHXKAZJb-
Hule ¢BA3H KOVIoHH (pHc. 18).

2.33. B DOKpHTHAX H3 COOPHHIX XKeJae3doO0eTOHHHWX NJHT CBA3H MeX-
Ay OMOPHBIMH CTOHKaAMH CTPONHJAbHWX (epM (BEepTHKAJbHLHE CBA3H H
PaCNOpKH) AOMKHLI OLITh PACCYHTAHH HAa BOCHPHATHE NPHXOAALIHXCSA Ha
HHX [POJAOVIBHBIX TODH30HTaJIbHWIX CeACMHYECKHX Harpy3ok. [Ipun 3rtom
{IPHHHMAETCHA, YTO NPOAOCJbLHAR CeHCMHUECKaR Harpy3ka NpH nepefade ¢
JHT MOKPHTHA HA NPOAOJAbHLIE DPAANW KOJOHH DAaCTpeleNfieTcs paBHO-
MEPHO CHAYa/ia Ha BCE MeCTa NPHBAPXH NJHT K ONOPHHIM cTOfKaM depM,
a 3aTeM 4epe3 PACNOPKH B TJIOCKOCTH BEPXHHX NORACOB depM — Mexay
BEePTHKANLHLIMH CBA3AMH. Pacnpeneneryue ceicMHUeCKON HArpy3kH HHXKe
BEPTHK2JAbHLIX OBAA3eH MeXAY depMaMH 3aBHCHT OT THNA 3XaHHR H BHO-
PAHHOA CHCTEMb! CBA3EA MEXAY KOJOHHAMH.

2.34. Crponuabusie depMu NMOKPLITHA HOMKHH ObiTh NTPOBEPEHH pac-
yeToOM Ha ocof0e coueTaHHe HATPY30K: NPH BEPTHKAJbHOM CeficMHyecKOf
Harpy3xke (cM. nn. 2.5 u 2.38) H npn ropH3oHTaAbHOR ceACMHUECKOA Ha-
rpy3ke, meficTByOllell B MONEPEYHOM H [(POAOJLHOM HATIPABJEHHSX
3naHHg (oTcexa).

Ha Bo3aeficresue rOpPH3OHTAJBHOR ceROMHYECKOR HATDY3KH B TIONe-
peWHOM HanpasJeHHH 3JaHHA (OTCeKa) npoBepsIOTCA HHXHHe losca
CTPONHALHBIX pepM — Ha YCHJAHS (HOpMaJabHHIE CHAH), AeACTBYIOUIHE B
nosice ¢gepMbl, Kax B pHreJie pamHhl.

Ha Bo3xeficTBHe TOpPH3OHTAJLHON ceficMHIecKOofi Harpy3kKH B MPO-
I0JLHOM HAamMpaBAeHHH 3AaHHR (OTCeKa) TPOBEPSIOTCHA HHXHHE TORACA
¢epM, BXOAAUIHX B COCTAaB MNOTEPEYHHIX TI'OPH3ONTAJBHHIX CBHA3EBHIX
¢depM, pAaCNOJIOKEHHHX Y TOPUOB HJAH AHTHCEACMHYSCKHX IIBOB 3/a-
HUA. Youauss B nosicax ¢epM OnNpenensioTcsi OT COBMECTHOro Bo3aehcT-
BHA BePTHKAJLIOA HAarpyakH H TODH3OHTAJIbHON CERACMUIEGCKOH Harpys-
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Puc, 18, Mpumep PACNIONOXKEMHE CRA-

3¢l no BePXHHM (G) M HHMKHHM (6)

noscam depm nOXpHITHE H3 acbecTo-

UCMCHTHHX JAHCTOB YCHAECHHOrO npPoO-
dunn

I — nonepegnas ceszesas depMma;

2 ~— NPORONbHbIE CBS3eBhe depmhl;

J — nporoun; 4 — pacnopxy: 5 —
BePTHKANBLHAA CRA3L

LY

Y
Sy
<y

|

2

7, i

[

, ”
- » ‘ | 3 .r‘ T,

PIH(HON] 8
ST
LT
; IIHHIIHHI'

(TN

o (T

X ] |

BB

ROZOZ0N

O k Ok

4T

l-——_-l—-._— A e — —

¥

— Y

.!If__l
¢ Y

__-"'IL'__'l‘l" arF
4

4

SYEESEES
-

3

.

5550080¢
IS
.

6000
o
5

o

4
Rd o
A

:

L

—t—1
OO

- -4

56544446844

O

A S )

e

K (cM. m. 2.29), nNpunOKEHHHM B yanax CBH3eBOfH bepMBl, nosiCaMu KO-
TOPHX ABJIAIOTCA HHIKHHE IOACa CTPONUABHLIX depM.

[Ipu sTOM paccMaTpHBAIOTCH M8e KOMGHHA LMK HarpysoK:

a) BepTHKaJbHaf HAarpy3ka OT CODCTBEHHOINO BeCa MOKPHITHA H CHe-
T4 ¥ TOPH3OHTAJbHAA CEHCMHYECKAd HArpy3aKa, HampaBJeHHe KOTOPONA BHI-
3LIBAET B HHXXHEM NOofice {ePMH PACTAKEHHe:

6) BepTHKANRHAA HArpy3Ka OT COGCTBEHHOrO Beca NOKDRITHA Oe3

YH€Ta CHEra M TODH3OHTA/NbHASl CERCMUYECKAN HArpy3Ka, BHI3LIBAIOLIAS
B HHXKHEM NOSIce CHCaTHe.

Ilpu pacuere crpomuabHux depM [IOXPHTHH ¢ ¢doHapAMM caeayeT
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110 puc. 16
n— 1 1 n—2 |
BepTHKaJbHEE Sa=81; Sg=8 — —§ — Sg=3S1; Sy=S; —38, —
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n-—2 2 n—4 2
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[Ipononaxenune tadba 2

o A . o e —

i r
Tan npo-
JOJBHOTO I
pAAa Bux cBsa3n 3aHHe ¢ aHTHCEACMHIeCKHM LIBOM 3nande 6e3 AaHTHCEHCMHYECKOro LIBA
KOJIOHH
no puc. 16 |
BepTtukaabHbie Sp = S1; Sg = 0,5 (S5 — 5,)
CBSI3H
Pacnopku N=20
6) — -
BepTuKkaabHtbie Spg = 315 Sg=—0,58;
| cBsA3u®
Pacnopkn®* N=0,58,
[
BepTHKaJbHblE Sp= 3813 Sy=05g S5;=0,585,
CBSI3H
8)
Pacnopxku N=§,+ S,

[IlpuMedyanud: I. 11— 9HCNO KOJOHH B DANY.
2. * OnpenelleHue Harpysok IJsd cJay4aeB, KOrja B TODH3OHTAJNLHEIX CBAZAX MO HHXHEMY HOSACY CTPONHJALHBIX ¢hepM HeoOXOIHMO

YCTAHOBHTL AOMNOJHHTE/AbHEIEe pacKockl {cM. puc. 9).



TaKzKe yuMTbiBaTb BepTHKaJbHLle HArpy3kH (peakuHu) oOT BepTHKAaJbHLIX
cBsidell Mex Ay doHapHLIMH depMavu (cM. 0. 2.40).

2.35. Ilpd HaJMH4YUHM B TOKPHITHH MOACTPONHJBLHBEIX (epM nocelHHe
OAHOBPEMEHHO BbIlIOJIHAIOT POJib BepTHKAJbHbLIX CBA3EH H paclopoKk.

[loacrponuabHue ¢epMbl AOJAXHBI ObiTb IPOBEPEHHW pacyeroM Ha
ocob0¢ CoYeTaHHC HArpy3O0K: NPH BEPTHKAJbLHON CeHOMMUYECKON Harpy3ke
(¢cM. nm. 2.5 y 2.38) M npH IOPH3OHTAABHON celicMHUYecKOil HAarpyske
(cM. nm. 2.36 n 2.37).

2.36. B moxkpbiTsix 43 cTaJapHoro mpodUAHPOBAHHOrO HAacTHJAA IpH
rOPpU30OHTAJNbHOM CEHCMHUECKOM BO3JEHCTBHM B IMPOLOJbHOM HallpaB.Je-
HHH 30aHHs (OTCEKa) Ha NOJACTPONHUJAbHLIE (epMHul nepefaloTcs (pHc. 19):

B YpOBHe BepxXHero nosica {epM — ropH3OHTaJlbHble CeACMHYECKHE
HarpyskH Sy co cBfi3ell 110 BEPXHUM MoscaM CTPONUJIbHBLIX depM H € Npo-
FOHOB, PAacCnoJOXEHHbIX HelNOoCpeACTBEHHO HaJ MNOACTPONHIBHBIMYU Gep-
MaMH;

B YPOBHE HHXKHEro nosica (pepM — ropH30HTAJbHLIE CceHcMUUecKHue
Harpy3kd Sy cO CBs3eil [0 HHXKHHM IOsiCaM CTPONHJAbHBIX ()epM H CTOH-
KH (axBepka, pAacIlOJIOXKE€HHOR Yy KOJOHHH (OT CcOoOCTBEHHOro Beca y4a-
CTKA TOPLEBOH CTEHLI);

B cepeluHe mpoJera ¢depM — BepTHKaJbHaA Harpysxka P.

[logcTponuabHbie (pepMbl PacCUHTHIBAIOTCA MO cxeMe | u 2 (puc. 20)
B 3aBUCHMOCTH OT MeCTa PacNoJIOXeHHs ¢epM B IIPOAOJBHOM DPSIAY KO-
JIOHH H THna 3aanug (puc. 19). Ilpu atom 3HaueHHs Harpysok Sp ¥ S,
HENOCPEACTBEHHO BO3AEHCTBYIOIUX HA NOACTPONHUJbLHYIO ¢epMy, olpe-
Jeastoresa no dopmyaam tada. 3.

{f Mo fH flocx.2 flocxf flocrt
H) ﬂ-— f e _ 5 h "__/f | Sf_—..:-.; —_
’ I <1
V¢
! flocx.1 flo 4 .2 § 1 Mock.1 mmmwm;m mmw
R e S (X))

. AV AV CAVA AV CAVA(Z
52 :lnl |

)
e
flocx 1
) :fF\ flocxt Mlock 2 5, Mo ! oct

N o |2
o

Puc, 19. PacnojgoxeHHe pacHYeTHbIX CXeM MNMOACTPONUABHLIX ¢depM NO AAHHE 3Aaa-
HHA (OTCEKOB) ¢ MOKPLITHAMH M3 CTAJBLHOro NpodrAHPOBAHHOrO HacTHAA

a — Npu XKeJe3oOeTOHHBIX KOJOHHAX H MOCTOBRIX KpaHax, 6 — NPH CTaJbHBIX KO-

JJOHHAX H MOCTOBbIX KpaHaX; 6 — 63 MOCTOBBIX KPaHOB M €O CBfI3IMH MEXAY

KOJOHHAMH; 2 -— 6e3 MOCTOBBLIX KPaHOB H CBfleR MeXay KohoHHamu: [ — none-
pedHast csa3esasd ¢epma; 2 — aHTHCeACMHUUYECKKA LIOB HAHM Topel, 3fLaHHA

2* 3ak. 373 35



TaGauuga 3

Tun npo-
AONBHOT O
psiga KO- Cxema | Cxema 2
JIOHH MO
puc. 19
5 Sp = St n—2
> n— 1 B Sy =52 o1
2 S, = Ss — I 8§ —; "
5 n n 9
% * _ESI-_—_:
EE Sb=81, n
T o . 0,5n — 1 . n—2
A SH = S, - ~ — S =Sg "‘I‘
¥ n i
o
=) 23
5 25— +S$H1—28 —;
< n n
a) |
8) {— ~ —
3 Sp = S n-—4
; SH==81 +Sl'—_
= n—2 | n
E SH=S= - -—-ESI"'—;
S 5 . " — I8
= = Sp = S1; "
© . — 4
0f | g _ o 05(n—2) S =5 ——+
whd gy -— 92 " — n
s
1 . —_—
E "'"'ES]_T; +Sl ES] n ’
)
Sb =Sl
SH — 0,5 (82—- S]_)
6 " -
) St =S,
S;=—-0,531
Sb=sl SH=SI+SI;
‘) S,= Sy S;=0,58, Sy = S14 Ss

[IpprMeduaHHUSs: 1.1 — YHCJHO KOJOKH B DAAY.
2. * OnpeleneRHe HArpysoK IJA CJydaen, Xorga B TODHSOHTAJbBHHX CBA3AX

O0C AAXNECMY NOACY CTPOINHABHMX

pPacKkocH {(cMm. pmc. 9). o
8. 3HavemHe pacCUETHMX TODH3OHTANBALIX HATDY30K Su (SH) ZaRN B Open-

NONONKEeHHH CXATO-DACTAHYTHIX CBA3ell 1O KONOHRAM.
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[Ip ropu3oHTAJBHOM CEHCMHYECKOM BO3OCHCTBHM B ITONEPEIHOM
HanpasJeHnn 3aaHusg (OTCeKa) HUXKHHe Mosica MOACTPONUJILHBIX ¢epM,
BXOASUIHX B COCTAB MPOJOJbHLIX CBR3eBLIX depM, JOMXKHb ObiTh NpoBe-
PeHbl Ha YCHJHNSA, BO3HHKAIOULHE B NOACE OT COBMECTHOro JeACTBHA Bep-
THKAJBHON HArpy3kH H DPOPH3OHTAJLHOA CeHCOMHYEeCKON HArpy3KH, ofpe-
nen9eMOoi B COOTBETCTBHHA ¢ M. 2.30 «a»,

237. B noxpuTHAX H3 COODHBIX Xeae300eTOHHHIX MJAUT IIPH TOPH-
30HTAJLHOM CeACMHUYECKOM BO3JS€HACTBUM B MOPOAOJLHOM HAaJIpaBJeHHH
3xaHuA (OTCceKa) ®a noj-

CTPONHJIbHbIE @EepMHl e~

penampTca  CeHCMHUECKHe _SL... e !

Harpy3kd B MecTax OIlH- v v

paHHsi Ha HHX MNPOAOJL- p

HhIX pebep naur  (HA Su

ONOPHBIX CTOMKaxX M B ce- N g
peanHe npoJgera (epM). ¥

[Ipy 3TOM CelcMHuecKas
Harpyska, [AeHCTByHOian
Ha Bce ¢epMHl B NPOLOJIb-
HOM D5y 34aHuA (OoTCe-
Ka), pacnpepiessiercs pas-
HOMEPDHO MeXAY  BCEeMH
TOYKAMH ONHPAHHA I[IJHT.

) Puc. 20, PacyerHsie cxeMbl TNIOAETPO-
JononnuTeNbHEE  pac MHABALIX (epM NOKPHITAR W3 CTANLHOrO
HCTHHE YCHJHA B 3JIEMCH- NPOGHIHPOBAHAOrO HACTHIA

T&X MOACTPOTHJIbHON ¢ep-

MH OT JAEHCTBHA TOpPH3OHTAJbHOR CceACMHUYeCKOH HAIDY3KH B YpOB-
HE BEpXHero nosca ONpeleAlTCs B 3aBUCHMMOCTH OT THNA 3JaHHA H
MeCTa DacCTONOKEHNA (PepMH B IPOXOJLHOM pPAAY H BePTHKAJIBHLIX CBA-
3€1 MeXIAy KOJMOHHaMH.

[Ipy roOpH3CHTAJILHOM CEACMHYECKOM BO3AEHCTBHH B [IONEpPeUHOM
HanpasJeHHH 3JaHHUA (OTCeKa) HMXKHHE Nofca MOACTPONHJIBHBIX (epM,
BXOAAUIMX B COCTaB MNPOAOCJALHEIX CBA3EBBEIX (epM, AOJKHL OHTb 0Opo-
BepeHbl Ha YCHJMS, BO3HHKAIOUIME B HOsJCe OT COBMECTHOrO MAEHCTBUA
BEPTHKAJBHOH HATPY3KH K MOPH3OHTAJBHOH CEHCMHYECKOH HaTPY3KH, O1I-
peaeaseMol B COOTBETCTBHH ¢ M. 2.30 «a»,

2.38. Pacuer depMbl noXpeTHA Ha ocoboe CodueTaHHe HArpy3oK ¢
y4€TOM BEpPTHKAJbHOH CEHCMHYeCKOH Harpy3kKH peKOMeHAYeTcA HauH-
HaTh € ONpelejedHd IIepHORA MNepBOTO TOHA COOCTBEHHHIX KoJeOaHHH
depMmul. [lepuoa mepsoro ToHa COOCTBEHHHIX KoOJeOaHHH OJHONPOJETHOM
A PHUPHO-OMEPTOH (PePMHEl B CEeKYHAAX MOXKeT OHTh onpenesnex 1o Qop-

MyJie L
T =0,177V Ag » (26)
o Np Ny e

e A = & F { — nporu6 ¢epMLl B cepelHHEe IpOJaera OT pacuer-

HOH HArpV3KH IpH OCOOOM COUETAHHH, CM;

Np — ycunuss B 3neMeHtax (epMbl OT paCye€THHIX HAarpy3ok (pH
ocoOOM COYeTaHHU,

N, — ycunua 8 sgeMentax ¢depMmbl OT IUHUYHOK HATPY3KH, NPHJAO-
XKEHMOH B cCepeAHHEe IpoJeTa PepMul;

[ ~— nJiHHa 2JeMeHTOB (epMhl;

F — gaomaib ceyeHHH 3JeMeHTOB QepMHl;

L — MOAyJAL yONPYrOCTH CTaJH,

Ecan neprox ocHOBHOro TOHa 7=.0,5 ¢, To NpH pacuere ¢epMHul
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YUHTHIBAETCS JIHIIb TOAbKO nepBasi dopma konebanuit. B atom cayuae
k0abbuumeHTH 1M onpeneasiorcs no popmyde (3) H3 ycaosus, uro ¢op-

Ma Aedpopmanuu ocd ¢Pepmu O6u3ka K PopMe napalboHuecKOH apKH
(puc. 21), BrIpaXKeHHOH ypaBHEHHEM

4
Y = z{; (L — xx) xx, (27)

rae Yx — opAuHaTa napaboJIMYeCKON apKH Ha PACCTOSHHH Xy OT HavaJja
KOOPAHHAT;

f — BeJHUMHA OPAMHATH MapaboJHYeCKOH apKU B CepelHHE MNpOJeTa;

L — npoaer napaloanyeckOn apkKH, PaBHHIH OpoJetry QepMbi;

Xx — PacCTOSHHE OT Ha4yaJJa KOOPAMHAT MO0 TOYKH R, B KOTOPOH
OTIpeiesIfAeTCA BeJNYHHA OPAMHATH NapaboJanyecKOH apKH.

EcJan nepHox OCHOBHoro ToHa T >0,0 ¢, ToO pacuer (pepMul ILOJXKeH
MPOH3BOAHTLCH € YyYE€TOM TpPEX BLICIIHX GOopM KoJdeOGaHUH.

[lpu onpeaesienHd nepHofoB H PopM COOGCTBEHHBIX KoJebaHHH ¢QepM
NOKPBHITHSI MAacChl, COCPESOTOYEHHBIE B Y3JaX BepxHero mnosica (pepu,

£ Puc., 21. dopmMa napaboanyeckoi
f apKH

CAEAYET NPHUHUMATL HCXOAA H3 CYMMAapHOH pPaBHOMEPHO paciipelesleHHOH
Harpy3xkH, BRJWYawIled coOCTBeHALIH Bec IOKPHITHR, cHer (6e3 yuera
CHEroBbIX MEIIKOB), a TaK»Xe [OOABECHOH TPAHCHOPT (BJAMSHHE KOTOPOTO
NPHBOAMTCSI K 5KBUBAJICHTHOH paBHOMEPHO pacnpelle/IeHHOH Harpyske);
NpH 3TOM KO3Q(HUHEHTH NEPEerpy3kH H KO3(QPHUHUEHTHl COUETAHUH, He-
00X0AHMbIe AJA ONpelesJeHHs BEJIHYHH Mace, NPHHHMAalOTCS B COOTBeT-
CTBHUH ¢ YKazaHusMu m. 1.11.

BepTukanbHble ceHCMUYECKHE HArpy3KM Ha (epMB, COOTBETCTBYIO-
UIHE€ Pa3JIMYHbIM KOMOMHAUMAM Harpysok, AOMYCKaeTcd OoNpeledaTb NpH
IOCTOSAHHBIX 3HAYeHHAX Py, H Mik, BLIYHCACHHBIX M3 YCJOBHH, NPHBEJEH-
HHX B JAaHHOM IIVHKTE.

2.39. KOHCTPYKUMIO COEAHHEHHS CTPOMHJIBHHX HEeCYLIHX KOHCTPYK-
IMH ToKpLITHA (6anok, ¢depM) ¢ MOACTPOTIHJLHEIMH, 4 TaKXKe CTPOIH/IL-
HHX W MNOJACTPOIHJBLHBIX KOHCTPYKUIHMH ¢ KOJOHHAMHM Kapkaca 3JaHHA C
pacueTHOH ceHcCMHYHOcThio 7, 8 B 9 6a/nvioB jponmycKaercssi MNPHHAMATH
KaK JJA HeCeHCMHYEeCKHX PaHOHOB.

Y3Jbl COeIHHEeHHA HeCYIHX KOHCTPYKUHMA MNOKPHITHA ¢ KOJOHHAMHY
JOJKHEI OLITh PacCYUTAHLHI HA Cpe3 OT YCHJAHHA, BO3HHKAIOULIMX B STHX
MECTaxX B COOTBETCTBHM ¢ BEJUUHHAMM TIOPH3OHTAJBHBIX CEHCMHUECKHX
Harpysok, AedCTBYIOLIHX HA PacCMATPUBAEMOe COeJHHeHHe,

2.40. PoHapp 10 AJxHe 31aHHA (OTCeKa) AOMKEH He JOXOOHTb JO
TOPLOB 3A&HHA H AHTHCEHCMHYECKHX IUBOB Ha OQOJHH LIAr CTPOMHJABHBIX
KOHCTPYKUHUHA AJA CO3ZaHHUA 3aMKHYTOINO JUCKA MOKPHITHA.

YCTORUHBOCTL NOTIEPEUHBIX HECYIIHX KOHCTPYKLHA doHapsa (doHap-
HeIX ¢epM) B NPOJAOJABHOM HANpPABJIECHHH 3XaHHA AOJXKHAa 0beclneuHBaTh-
Cfl [OCTAHOBKOH BePTHKAJBLHHIX H TOPH30OHTAJBHLIX CBfi3ed H pPacnopok
(puc. 22).

BepruxaibHble ¢BA3H YCTAHABJIHBAKTCH B JBYX KpPafiHHUX H, B CJaY-

yae HeOOXONHMOCTH, NPOMeXYTOUHHX Inarax ¢oHapHHX ¢epMm. YUnoro
NTPOMEXKYTOUHRIX BEPTHKAJLHBLIX CBA3€H HA3HAYaeTCA B 3aBHCHMOCTH OT
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BeVIMYUHBl NPOAOJNLHOH TOPH3OHTAJbHOH CEeHCMHYeCKOH Harpyskd Ha ¢o-
Hapb W HECYLIEeH CNOCOGHOCTH cBfA3efl. ['OpH3OHTAMNbBHBIE CBA3M YCTaHAB-
JUBAIOTCSI B TJIOCKOCTH BE€PXHEro nogdca (oHapHuX (epMm HajJd BepTH-
KaJAbHLIMH CBA3AMHA. 1lpu XKene3o0eTOHHLIX TJAMTAX MOKPHITHS TODPHU3OH-
TaJbHLIe CBA3UM HEOOXOJAWMBI TOJBKO M0 YC/JIOBUAM MOHTAXA CTAaJBHBIX
KOHCTPYKUHH poHap1.

OyHKUHY pacMopoK B YPOBHE BeDXHHX MOscoB (OHAPHHEIX (epPM BH-
MOJIHAIOT NPOTOHBE! NMOJ MEeTaJJIH- 7
YeCKHH NpodHINPOBAHHEIN Hac- —
THJ HJH NPOAOJIbHEIE peldpa Ke- .
J1e300€TOHHEIX NJHT INOKPLITHS.

Ha noadonapubix yuacTkax
NMOKPLITUA B YPOBHE BEPXHEro
nosaca ¢gepm Jaaa obecnedeHud
YCTOHYHBOCTH JOJIXKHBI YCTaHaB-
JJUBATLCA PACHOPKH H DACTAXKHU
nocepeauHe npoJiera.

KoHerpykunn donaps noax-
Hel ObITb pacCuyuTaHbl Ha ocoloe
COYE€TAHHE HATPY30K ¢ YUETOM
CeHCMHYECKUX HArpy3oK, NeHACTBY-
IOIHX BAOJABL HJM monepek doHa-
psa. Ha npononbHble HArpy3KH
PACCUYUTHIBAIOTCA  BePTHKaJbHbBIE
H T'OPH3OHTAaJbHBIE CBA3H, HA NO-
nepeynple -~ GoHapHble GepMmBl,
CeficMuueckue Harpys3ku, AeHcrT-
BYIOIlHe Ha (QOHapb, oOmIpeaes-
orest o ¢opmyde (1) npu 3Ha-
yeHHSIX g ¥ 1), NPHUHATHIX H3

pacd€Ta Kapkaca B COOTBETCTBY-
IOllleM HanpaBJieHUH.

PacyeTHple cxemMbl TODPH30H-
TAJbHEIX CBsI3€d mo hoHapIo npH-
BeNeHN Ha pHC. 23,a, 6. CeficMu- 4
YECKHE HarpyskH, JIeHACTBYlOUlue
Ha TODH3OHTAJbHbLIE CBSJ3H, OIl-
peaensioTcs:

St . S;—or cobcrBenHoro Puc. 22. CxemMa pacmonoxeHusl CBSI-
Beca KpoBJau (QOHADPS, CHEra M OT  gefl mo ¢oHAPIO NMPH MAre CTPOTHIb-
50% coGcTBenHoro Beca hoHap- HbiX depM 6 M
HEIX GepMm; S; U S, BLUucasiloTcg ! — Topew 3AaHHS WJIH aHTHCEACMM-

. gecKUll mwoB, 2 — doHapHble (PepMutL;
OT Harpysok C mpujeraiomux 3 — BepTHKAaJbHAA CBA3b; 4 — TODH-

'PY3OBHIX NJollafed H paBHO- 3OHTAJbHASl CBA3b;, § — NPOroHLI
MEPHO pacnpenensioTcs MeXAay
CBA3SIMH MO AJHHe (POoHapH;

S3— ot 409% coGcrsennoro Beca (oHapHBLIX naHesell (¢ OCTEKJIEHH-
€M, MEXaHN3MaMy OTKDBLIBAHHA U T. 4.); O3 PAaBHOMEPHO pacipefensiencs
MeXAYy CBA3AMH no AJyuHe $oHApH;

Sy u Ss— ot 509 co6cTBeHHOro Beca topua ¢onapa;, S, H Ss BH-
HHCJAIOTCA OT HAarpyskKH C NPpUJEraloulHX IPY30BHIX IJIOMlafel H nepepa-
IOTC TOJBKO Ha CBA3H, PacnoNIOXKEHHHE y TOpHOB (oHapA.

PacyeTHast cxeMa BePTHKaNbHONM CBSI3H MEXIY (OHADHEIMH (hepMa-
ME npupejeHa Ha puc. 24. CeficMuyecKan Harpyska S, ZefiCTRyIOMAdA Ha
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BEePTHKAJLHYIO CBsI3b, ONpelesseTcsi CyMMHpPOBaHHeM Harpy3ok S,—Ss,
NMPHKJAAJbIBAEMBIX B y3JaX TOPH30HTAJLHO-CBS3€BOW mnaHeaH ¢oHaps.

BepTukajbHbie peakluH cBsizell, omnpefeasieMbie no ¢opmyne (28), mxo.-
XHbBl 6BITH VUTeHH B pacyeTe CTPONHJAbHHIX (epM Ha ocob0e coueTaHHe
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Puc. 23, Pacuernble cXeMbl IOPH3OHTANBEHX CBA3EBLIX naHenefi Gouaps WHPHHOHR
6 m(a) u12 M (6)

835

. 839
A~
L —t r Puc. 24. PacuerHam cXeMa BEPTHK&Jb-

R, 1=6000; 12000 p HON cmd3u Mexay doHapHbLIMR depMaMu
i}

Harpy3oK TNpH AEACTBHH HAa INOKDHITHE NPOMAO/BLHHIX TFODH30HTAJNEHBIX
ceficCMHUECKHX Harpysok.
hg

rpe S — ceficMuyeckas Harpy3ka, AeACTBYyIOLlasi H2 BEPTHKAJbHYIO CBS3b

MeXIy (POoHApHHIMU (bepMaMH;
hs — BblcOoTa poHapHON hepMKl;
[ — war ¢oHapHLIX QepM.

KAPKAC MHOTO3TAXXHOTIO 31AHHA

2.41. CraspHe KapKach MHOTOSTAaXHBIX TPOU3IBOACTBEHHHX 37a-
HHH MacCOBOI'0 NpPAMeHeHHs AOJXKHH NPOEKTHPOBATLCA AAA CeAcMHuYe-
CKHX paHOHOB B cJay4aaX, KOrja He MpeACTaBAAETCS BO3MOXHBIM HC-
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NoJb30BaHHe THNOBHX COODHBIX Keae3006eTOHHEIX KOHCTPYKUHA MHOrO-
3Ta)XKHHX 3JaHHR AJA 3THX YCJOBHH HJH KOrja NpHMEHEHHE CTaNbHBIX
KapKAacoB TeXHHKO-3KOHOMHYECKH 00QCHOBAHO.

2.42. Bri6op KOHCTPYKTHBHOM cXeMBl CTAaJNbHOrO Kapkaca HONXKEH
NMPOU3BOAHTLCA HA OCHOBE TEXHHKO-3KOHOMHYECKOro 4aHaJAH3a B 3aBHCH-
MOCTH OT OOBbeMHO-NJIAHHPOBOYHOrO pelleHns 34aHHS, O00YCIOBJIEHHOIO
TeXHOJIOTHE NPOM3BOACTBA H pa3MelllecHHeM OOODYAOBaHHSI, pacuerHOH
CeICMHUYHOCTBIO 34aHHA H APYrHX (PaKTOPOB.

[Ipy paMHON KOHCTPYKTHBHON cXeMe HeCcymiuii kKapkac obpasyercs
NonepeyHbiIMH H NMPOLOJBHBIMH PaMaMH ¢ XECTKHMH CONPSAXKEHUSMU DPH-
rejeffi ¢ KONoOHHAMH (pHC. 25). B 3TOM cJjlyuae KOJIOHHBI, DHTEJH H XKe-
CTKHE Y3Jbl HX conpsxeHHn paboTaidT HA TOPH3OHTAJbHLIE ceﬁcmme-
CKHE H BepTHkKajbHble Harpysku., MHornyckaercsa 4yacTbh CONPSIXKeHHA pure-
JIENl ¢ KOJIOCHHAMH BHITOAHATL HLIAPHHPHLIMHU,

Kapracol 37aHuil, NPOTSXKeHHLIX B IJIaHe, uenecoobpasHo peliaThb
10 paMHO-CBfA3€BON CXeMe: B INONepeyHOM HanpasJeHHH npeaycMaTpH-
B4ATb PaMbl, 2 B NPOAOJbHOM HAaNPaBJEHHH YCTAHABJHBATb BEDPTHKAJbLHBIE
cBa3U (MM aHadparMbl XECTKOCTH) Ha BCIO BLICOTY Kapxaca, paco-

-1
7

S

Puc. 25. ¥3ea XecTKOro conpsKeHHS pHredell ¢ KOJOHHORN

Jarast B cpenned 30He 34aHHA (OTceKa) CHMMETPHYHO TJIaBHBIX oOceil
3ganus (oTceka). B 3ToM ciayyae BcA NPOAOJBHAS CefiCMHUYecKass Ha-
Fpy3Ka BOCNDHHHMaeTCs CBA3AMH (HMJH AHa(parmMami XECTKOCTH).

2.43. IlepekpriTHA, KaK NpaBHJO, AOJXHB NPOEKTHPOBATHLCS  H3
COOpHBIX KeNe306eTOHHBIX IJIMT H 00pa3oBHIBATH KECTKHI [HCK, HTO
OOCTHTaeTCAd TINATEJbLHOH TNPHBApPKON IIJIHT K PHrEJAM H 3anoJHEeHHEM
IIBOB MEXNY MiHTaMH OeTOHOM MapkH He HHxXe M200 Ha Mmeaxom rpa-
BHH HJIH We0He ¢ MPpUMEHEeHHeM BHOPHDPOBAHHS NPH YKJIajiKe.

B nepekpbiTHAX C ONMHPAHHEM NJHT HA TOJKH DHrejell p npeaenax
HX BBICOTHI IPOCTPAHCTBO, oOpasymwolueecs MeXAy DHIERSMH U TOpUAMH
[JIAT, AO/KHO ObITh TaK¥XKe 3anofHeHo GETOHOM Ha BBICOTY IJHT C pef-
BAPHTEJBHOH YKJAAAKOM BIOJL pHreJiel CBapHBIX CETOK, PersiTCTBYIO-
IIHX BLIKaanBauuio OeToHa (puc. 26). CeTKHM HU3IrOoTOBASIOTCS M3 XO-
JTOMHOTAHYTOH NPOBOJIOKH IHAMETPOM 3 MM C IIAroM NPOAOALHBIX CTEp-
XKueir 100 MM, nonepeunsix 250 mm. [Ipn mpoekTHpoBaHHH nepeKpuITHH
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Puc. 26. HaaHbl nepekpolTHlt  (10-

KPpLITHHR) u3 c6GopHbix MxKenezobeToH-

HbIX ILJHT ¢ ONHpAHHeM KX Ha MNOJ-

KH pHreaded (a) v no Bepxy pure-
aei (6)

! — cpapHble 1Bl TIPHBapKH TJAUT;
2 — 6eToH M 200; 3 — cBapHas CeT-
Ka: 4 — nnoJika pHreas

JaHHOro THNa HeoOXOOuMMO IpelyCcMOTpeTh 3a30pbl  MEXAYy TOPUAMH
NART ¥ BEPXHHMH NOACaMU purededl mupuHofi He Mmenee 50 MM H pac-
NoJOoXKeHHe BepXa IJIUT Bhllle Bepxa pHresefi He MeHee 4eM Ha 30 MM
(puc. 27,a).

Me3XKOJIOHHBIE TJIUTHl NEPEKPBLITHH MAOJXKHbLI NpPHBAPHBATHCA K pPH-
reJifiM B YeThbipeX yrJjax; cleAyioude 3a HUMH — HWJH B TPE€X yrjaxX (ripH
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Puc, 27, ¥Yaabnl ONHpaHua xKene3oOeTOHHLIX NAHT MEePeKPHTHUA HA CTajbHbie pPHre-
AN

a@ — HAa noaKH pHrened; 6 — Ha BepxHHA nosc pureasg; 1 — pureab; 2 — IJIHTA
INHPHHONH «a»;, 3 — IloJKa pHreas

ONMHPAaHHH MJAUT MO BepXy pUTes), WIH B ABYX yrjaax (NpH onHpaHHM
IJIHT Ha NOJKH PHreJsist); cpejHAN IVIHTA B KaxKJ0H sueHKe MONKET VK-
JaauiBateca 6e3 npuBapkH (cM. puc. 26).

B 3pavusax ¢ pacueTHoi celcMHYHOCTBIO 9 6aniioB cOOpHBIE MJIHTH
NMEPEKPLITHA HOJXKHLI HMETb Na3n Ha NpPOROJbHEIX pebpax anast obpaszo-
Banusg OETOHHLIX IUNOHOK, a TOPHbI CMEXHBIX NPOAOJLHBIX pelep MJIHT,
YKJaAbIBAeMbIX MOBEPX pPHUle/ieH, NOJKHbLI COeIHHATHCA MEXAY cO0oH y
AHTHCEHCMHYECKOTO 1IBA WIH TOPLEBON ¢TeHB INPH INOMOUIH CTaJbHBIX
HAKJA[4OK, NPHUBapHBRaeMbIX K 3aKJaAHbIM 3JEeMeHTaM IIJIHT.

[Ipyn HeoOXOAHMOCTH ycTpPOHCTBa B NEPEKPHITHIX NPOEMOB BO H3be-
)KaHHEe HapYIIEeHHUS XKeCTKOCTH HAUCKA NepPeKPHLITHA UHCJIO NPOeMOB JAO0J-
*KHO HaszHauaTbCA MHHHMaJbHLIM, a4 pa3Mepbl NPOEMOB HE JOJKHH [Ipe-
BHIIIATL pa3MepPOB B CBETY MeXKAY NONepeYHBIMH H MeXAY NPOLOJbHEI-
MH pHIeJIsIMH (HJIH MEXKKOJOHHBIMH IIJIHTaMH).
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MeponpuATHs O CO3AAHHIO XKECTKOCTH TEPEeKPLITHA B siYenKax, B
KOTOPHX YCTPAHBAIOTCH TIPOEMHB, AOJXKHBI NPEAYyCMATPHBATHLCA B MPOEK-
Tax 3JaHHH.

basouHas KJeTKa nepexpHITHs, HA KOTOpPYyIo omnupaerca olopyno-
BaHHe, HOJXHA OLITL pPacCYMTAHa TakXe Ha AeficTBHe ropH30uTAABLHOA
CEHCMHYECKOR HArpPy3KH or Beca o0OpYHZOBaHHA, NMPHIOXKEHHOR B UEHTDE
TsixkecTH obopyaonanHs. IIpH 3TOM 3SHayeHHe NPOH3BeldeHAd KOSDDHIH-
eHTOB f . mMa NPHHHMaeTCH KaK VI KapKaca B ypOBHe paccMaTphBae-

MOTO NEpPeKPHTHSA, HO He MeHee 2.

[TOKpLITHS MHOrO3TAXHHX 3Ja1lHA C YKPYNHeHHOH ceTKON KOJIOHH B
BepXHeM 3Taxke MNPOEeKTHPYIOTCA ¢ cobuaioneHneM TtpeboBanufl, npeabsB-
JAeMBIX K MOKPHITHAM ONHO3TAXHHX 3AaHHA (cMm. nn. 2.21—2.40).

2.44. Konounnl AJIA pAMHBIX KapKacOB DPEKOMEHJyeTcs MPOEKTHPO-
BATb 3aMKHYTOr0o KOpo0d4aToro ceyeHHsg PaBHOYCTOHUHBOIO OTHOCHTEJIb-
HO IVIaBHBIX OCeH, JJs PaMHO-CBR3eBbIX KapKacCoB -— NBYTaBPOBOro ce-
YeHHU4.

CTBIKH KOJIOHH KapKacoB pPEeKOMEHAYETCH OTHOCHUTb OT Y3JOB DPAM
U YyCTPAWBaTh B 30HE ACHCTBHA HAMMEHBLIIMX H3ArHGaONIHX MOMEHTOB.

B KOJIOHHAX paMHbIX KapPKACOB Ha YPOBHAX [OSICOB pHIeJIeH p0J-
KHbl ObITh YCTAHOBJIEHH JAHadparmel, TOJIIHHA KOTOPHIX Ha3HayaerTcs
H3 VCJOBHS

Oy =1(1,2—1,4) O, (29)
tiae Oy — TOJIINHA TOACA DHIed.
L]
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Puc, 28. ¥3en xectkoro 0e3z0ammMauHoro onupaHHsd KOJOHHLI MHOI 03TaXHOro 3fa-
HUA HA PypaaMeHT
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[Ipymepn pemieHHfi y3J0B ONHPAHHS KOJOHH PAMHBX KapPKACOB Ha
byHAaMEHTH nprBefenbt Ha puc. 28 ¥ 29,

2.45. Puresn KapKacoB PeKOMEHIYETCH BLIMOJHATL H3 MPOKATHBIX
B CBAPDHbIX OAHOCTEHYATLIX OUCTANBHLIX IBYTaBpOB.

OnopHble ceueHdsn pHrenefl paMHBIX KapxacoB CJeAyeT pPA3BUBATH
10 TAKHX pa3mepoB, UTOOW MarCUMaJbHbie HANPAXeHUs B oDaacTy
CBADHHX COeQHMHEeHHA He NDEBLIMAJTH pacyeTHHX CONpPOTHBJAeHUH. Pas-
RHTHE OTNODHBLIX CEUeHHH pHreJieli PeKOMEHAVeTCH OCYUECTBASTL 33 CueT
YBEJIHYEHHA IIWPHHE nOJIOK (puc. 25). B Mecrte uepexoga oT OCHOBHOUO
CCUeHHS DHIeJsi K ero pPa3BHTOMY OINOPHOMY ceueHuio uenecoobpasHo
CO3JdaBaTh YCJOBHE AJS BO3IHWKHOBEHHR IIJIACTHUECKOro ILIapHHpa, ¢ 1o-
IBJIEHHEM KOTOPOI'0 pPOCT YCHJAHH B ONOPHOI YaCTH PHIedst NPeKPaTUTCA.
TakuMm oOpasom, naactuuyeckuil wWapHup O6yaeT BHINOAHATE POJb NPeio-
XPaHHTEJST ONOPHOr0 CBAPHOrO COSAHHEHUN pHrejs ¢ KOJOHHOR OT XpYH-

Puc., 29, ¥Y3en onHpaHHg KOJAOHHM € PAaSBHTHM OamMakoM Ha OGYHAAMCEHT MHO-
FOSTAMHOrO 3JAanNs

KUX pa3pywlenudl. Pacuer paMHBIX KapKacoB ¢ Y4e€TOM PA3BHTHS NJIACTH-
yecKHX JedopMauuili B pHredsiX CJelYeT BhINOJNHATL B COOTBETCTBHH C
«PexoMeHIAUHAMH IO pacueTy MeTajJIHUecCKHX PAMHBIX KapkKacoB Ha celi-
CMHYecKHe BO3JeficTBHSI ¢ yuyeToM 0O0Opa3oBaHUS IJACTHYECKHX INAPHH-
poBy» (Ctpofiusaar, 1974), npy 3ToM AOMXKHH cobmaiofaTecd TpeOGOBAHUA
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n. 4,15 rnasst CHull [1-B.3-72 «Cransunie koHeTpyknuu. HopMu npoek-
TUPOBAHUSS,

2.46. B paMymx Kapxacax Ip# pacyeTe CBApHHX Y3JOBHX CORIHHE-
HUA ABYTABPOBLIX purejell ¢ KOJOHHAMH 3aMKHyToro kKopofuartoro ce-
YeHHS NOJIKHKI cobaofaTeca cieayiimue TpeGoBaHuA:

a) mosca pHreJiell M CBapHble COeJHHEHHS pHreaell ¢ KOJOHHAMH

AOJ/JI2KHbBl paCCUHTEIBATLCA Hd YCHJ/IHE
M N

P
2 2

rae Mp -— u3rn6aoudii MOMEHT B DHUreJie V IPadyd KOJOHHHBI;

2 — pPacCTOAHHE MeXIAY ULEeHTPaMH TAMXKECTH IMOfCOB pHIens;

N — HOpMaJIbHASA CHJIA B DHreEJIE;

6) HaKJaAKH, MPHKPENJSIONIHe CTEHKY PHreJisi K KOJIOHHE, W CBap-
Hble [IBLl KPEenJeHUST HX K DPUresio JAOJKHBI PacCUHTHLIBATLCA HA MOIe-
peunyio cuny @ u usrubaromui MomeHT M=Q¢, rie ¢ — mMHAPHHA Ha-
KJAAIKY;

B) AunacdparMbl, ycTaHaBJWBaeMble B KOJOHHaX KopobuaToro ceue-
HHS, U HX COEZHUHEHHS MOJXKHBEI PACCYHTHIBATLCH HA YCHJIHE

rne Nu — ycunne B mosice purensi, onpepensiemoe no dopmyse (30);

Rn — KO3(p(dHIHEHT, BEJHUHHA KOTOPOro npuHHMaercsas pasBuHo#t 0,8
npy WHpUHE mnosica purenss (B MecTe NPUMBIKAHHMS K KOJOHHE), PaBHOMH
[IIUPUHE KOJIOHHB M PaBHOHN eJHHHUIE, ecMH UIUPHUHA IOSCAa PHUreJisS MEHb-

1€ IIUPHHBI KOJOHHHEL,

I‘) CTEHKH KOJOHH B IIPeAe/IaX BbICOTHI pHTeada AOJJXKHBI IIDOBCDATH-
CA paCucTOM Ha HOHNEPEUHYH CHJY

Q=2 M (32)

rie Mg, My — usrubaomne MOMEHTH (¢ y4eTOM HMX 3HAaKOB) Yy rIpaHef
KOJIOHHB B TIPHMBIKQIOIIHX CripaBa M CJeBa PHUresgX paMmbl;

Qx — nomnepeuysas cusla B KOJOHHE.

2.47. Kapkacbl MHOro3TaxXHbIX 3naHufi (OoTcekoB), HMEOILHE TNEepH-
O] OCHOBHOr'o TOHa coOcTBeHHHIX Konebauuit 6onanine 0,5 ¢, creayer pac-
CUHTBHIBATL HAa CeHMCMHYECKHE HAarpy3KH C YUeTOM TpeX BBICUIHX (POpPM KO-

Jnebauuii.
IIpu yuere Buicuinx dopm cobcTBeHHBIX Konebanuii ceficMUYyecKHe

Harpy3KH HAXOLATCA OTAENBbHO IAJS KaxaoH GOPMHI.

2.48. TIpu onpeneneBnd NnMepuoaoB (HJIH YACTOT) M COOTBETCTBYIOLIHX
UM GopM coOcTBeHHBIX KONMe0aHHE MHOrO3TaXKHHIX KAPKacoOB B KauecT-
Be JAHHAMHUYeCKON pacYeTHOH CXeMBl DPEKOMEHJAyeTcs TPHHHMaTh CHCTe-
MB C COCpPelOTOUYEHHBIMH TPy3aMH HA YPOBHSX NEPEeKPHBITHA U TOKPHI-
THg (puc. 30). Uucsao cocpenoTOUYEHHHMX TPY3OB ONpEAeNseT UHCIAO CTe-
neded cROOBOABI NPUHATON CUCTEMHI.

Beanunna kakmoro rpy3a ¢ BHUKHCASETCHS B COOTBETCTBHH ¢ M. 1.11
U 2.8 OT Harpy3oK, pacrnoJOXKeHHLIX B TNpeaesaax MOJOBHHB BhHIIE- H HH-
Kenexaluux 3raxen.

B 3nauusax, oO60OpyAOBAHHBIX MOCTOBLIMHM KpaHaMH, TIpH pacueTe
KapKaca B TIONEpeYyHOM HANpaBJeHHH 3RaHHS Beauwunua Q; onpegess-
eTcsl ¢ Y4eTOM HArpPy30K OT cOOCTBEHHOro Beca MOCTOB KPaHOB.

Hacrtorel B dopMul cOGCTBeHHBIX Kose6aHull onpefeNsiorcs H3 ypab-

HeHUuN:
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Puc. 30. xnamiueckasg pacuerHas cXemMa KapKaca MHOr03Ta XHOro 3naHus

a4 — nonepevyHeI! paspes 3zanufA; 6 — AMHaMHyecKas pacyeTHas cCXeMa Kapkaca
30aHHUA

2.11:_
T; '

m; — Macca, COOTBeTCTBywoIIas rpy3y Q3 COCPeJOTOUCHHOMY Ha
YDOBIIE j-TO NEPEeKPHITHA HJH MOKPHITHA B TC - ¢2/M:

|

o (34)

my == (j=1, 2, ..., n), (35)
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3fech £ — YCKOpDEHHe CHJN TAXecTH M/c?;

Oxj -— nepeMelieHHe B TOUKE & OT AENCTBHA €AMHHYHON IOPH3OHTANb-
HOM CHJIH, MPHJOXKEHHONA B TOUKe, M/TC;

Xj — amnanryna i-fi ¢GopMH coOCTBEHHBIX KOJeOGaHMH B TOUKEe f,

m/TC.

YpaBHeHHe (33) AJIR MHOroMacCoBLIX CHCTEM pPeKOMeHAyeTCsA pe-
wark npd nomomwn IBM ¢ Hcnonp3oBaHHEM CYWIECTBYIOUIHX CTaHAAPT-
HBIX NIPpOrpaMMm.

2.49. CeficMH4eCcKaR HArpy3ka, AeRcTBylollafd Ha Becb KapKkac 31a-
HHA B YypOBHE KAakoro-in00 MNepeKphITHA HAH NOKPHTHSA, ONpeneasercs
no ¢opmyne (1), rae Barpy3ka Qyx npHyuMaercs PaBHON COOTBETCTBYIO-
HieR Harpyske, BLIUHCJICEHHOR IMDH onpepeneHHH nepHoaoB H ¢opM cob-
CTBEHHBIX Xosie0aHHR KapKaca (cM. m. 2.48). [Ipr a3tom coOcTBeHHLIA Bec
MOCTOB KpPaHOB He YYHTHIBAETCH, 3 CeACMHYECKas Harpys3ka OT KpPaHOB
onpeAesseTcad B COOTBETCTBHH ¢ 1. 2.15.

B ypoBHAX NEpeKPhLITHA HJAH [HOKPHITHA CeACMHYyecKHe HarpysKk
pacnpefeqsoTCs MeXAY OTACJbHbIMH paMaMy KapkKaca nponopuvosanb-

HO nx xecrkocTH Caa

S, C
Sxa: - KC = ’ (36)
K

[Ae Sxg — pacueTHas TOPH3OHTaJbHAs cefACMHYeCKas Harpyska, NpHXo-
ASINIAACS Ha PACCMATPHBAEMYIO pPaMy, a B YPOBHe K-O NMEPEKPHTHSA HJAH

NOKPHITHRA,;
Sx — pacueTHasi TOPH3OHTanbHAs CeficMHYECKAR Harpy3ka, AefcTBY-

Olassi Ha KapKac 3AaHHA (0Tcexa) B YPOBHE K-I0O NEPEKPLITHA HJH

NOKPHTHA,;
C xa— ECTKOCTh pacCMaTPHBaeMON pPaMH @ B YPOBHE K-rO Inepe-

KPBITHA MJIH TIOKPBITHSA:

!
Oux

C x— of11aa KecTKOCTb Kapkaca 3naHHs (oTceka) B ypoBHe K-ro
NepeKPLITHR HAH NOKPHTHUA

Cka = } (37)

C,= — ; (38)

Oxx — nepemeunterne Kapkaca 3nanus (OTCEKa) Ha ypOBHe X-ro Ic-
PEKPBITHA HJIH MNOKPHTHR OT NOPH3OHTAJbHOH €AHMHHYHOH CHJBI, [PHJO-
XKEHHOH B YPOBHE K-TO NMEepPeKPHTHA HJIH NOKPHITHA B LEHTPE XEeCTKOCTH,

5 P — nepemelwieHHe paccMaTpHBaemofl paMh Ha ypOBHe K-ro ne-

DEKPHTHA OT TFOPH3OHTAJbLHOW €AHHHYHOR CH.H, NMDHJOXEHHOH B ypPOBHE
X-r0 NEPEKPHTHR HAX NOKPHITHA.

2.50. HedbopMalHa Kapkaca MHOrosraxkHoro 3nanus (oTceka) Ha
ypOBHEe KaKoro-An6o NepexphiTHS HJIH MOKPHITHS OT AEHCTBHA pacHeTHBIX

CeICMNUECKHUX HArpy3okK onpeaelfaerca:
npH yueTe i-it popMbl cO6CTBEHIBIX KOoNeGaHuM

K¢ gBia mix T? .
Aip = PP * (39)
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apu ydere Brcuinx ¢opm colcTBeHHHX KonebanHA

A -
Ay = v Ad .. + 0.6 D) AL, (40)
£

B ¢dopmynax (39) u (40) npHHATO:

Ko, B,q» Mia — 00603HAUEeHHs nipHBeAeHH B am. 1.13 u 1.14;

Ts — nepHopg i-ro TOHa coOGCTBeHHBLIX KoJsebaHHH, C;

£ — YCKODEHHe CHJbl TSXECTH, M/c3;

Axaxe — HaHOOJblllee U3 3HAYEHHA NepeMelleHHI! pacCMaTpHBAEMOro
NepeKphITHS HJAH MOKPLITHA, BHIYHCAEHHRIX no dopMyae (39) ans Kax-
AOoA H3 yuYHThiBAacMhIX QopM coOCTBeHHLIX KoJeOaHHUB Kapkaca,

A — 3HayeHHsA nepeMelleHHH pPacCMATpPHBAEMOro TNEePEeKPHITHR HIH

[IOKPLITHSA, BRIMHCJEHHBLIX AJAA APYrHX ¢opM coOGCTBeHHLIX KoJebaHHA
KapKaca.

3. HAPY)XHDBIE CTEHDI

d.1. B uensx ymeHblleHH CeRCMHUYECKHX HArpy3o0kK, AeHCTBYIOUINX
Ha KapkKac 3aHHs, CTEeHbl PEKOMEHAYeTCHA INPOEKTHPOBATH H3 JIETKHX
KpynHopaaMmepHbiX naHejieit. Ilpn naBecHHX CTeHaxX peKOMEHAYETCH IPH-
HHMAaTb JEHTOUHOE OCTEKJIeHHE.

[IpumeHenne creH M3 KHpnuua, 6eTOHHBIX OJIOKOB H APYIrHX LITYY-
HHIX MAaTepHaJOB JOJXKHO OLITb MAaKCHMAJbHO OrPAaHHUEHO.

CaMoHecyuiHe CTEHh B CEHCMOCTOHKHX 3JaHHAX NPHMEHSATbL HE pe-
KOMeRAyeTcs. B caydae uxX fnpruMeneHHs BHICOTA CTCH [OAXKHA OrpParu-
YHBATLCH B cooTBeTcTBHH ¢ n. 3.24 raasw CHull I1-A.12-60.

[IpuMeuvanue. [Ipy BLNONHEHMH CTCH H3 IUTYYHBHIX KaMeH-
HbIX MaTepHaJiOB cJeAYyeT INOAb30BaTbCA YKa3aHHAMH, AAHHBIMH B
«PyKoBOACTBE MO NPOGKTHPOBAHHIO NPOH3BOACTBEHHHWX 3JaHHA ¢
KapkacoM H3 xene300eTOHHBIX KOHCTPYKUHA ANl CeHCMHYECKHX pam-
oHoB» (Ctpoitnaaar, 1972).

3.2. B 3aBHCHMOCTH OT cnocoba OlHpaHHS CTEeHH MOryT OHTb:
a) HaBeCHHIMH, ¢ OTHPAKHEM HX Ha Kapkac 3JaHHA,

6) caMOHeCyYMHMH, ¢ ONHPAHHeM HX H3a (PyHA3MeHTHWE OalKH HJH
Ha JIEHTOYHHE (PYHIAAMEHTH.

HaBecHble H caMOHeCyIHe CTEHH JOJXKHBI BRINOJHATLCH ¢ cobJi0-
neHueM tpebosauuii n. 1.7.

3.3. lllnpHHa BepTHKAJLHOrO aHTHCEACMHYECKOro 1IBA B HaBECHBIX
H CaMOHeCYyIHX MNaHeJbHLIX CTeHax onpenenserca no ¢opmyte (6).
[IInpHHa BEpPTHKAaJbHOTO AHTHCEACMHUECKOrO IIBA, CM, B MeCTax Ie-

peccueHHH NPOAOJbLHBLIX CTEH C NonepeduHuIMH onpejedsercs nuo ¢op-
MyJe

a=A+2, (41)

rae A nNpUHUMaeTcs PAaBHBIM:
AJ8 3aHHH ¢ HABeCHLIMH CTeHAMH — MAaKCHMAJBHONH H3 BeJIHUHH

OTHOCHTECJIbHBIX MNepeMellleHHA Xapkaca B npenenax BHICOT HaBECHDIX
y4yacTKOB cTeHb! {puc. 31,a,0);

A 3JaHHH C CaMOHeCYUIHMH CTeHaMH — MAaKCHMAaJIbHOMY Tepe-
MellleHHI0 KapKaca (puc. 31, 4, 2).

[Tepemelienus, cM, Kapkaca 3faHug (orceka) OT AReficTBUA pacuer-
HLIX TFOPH3OHTAJbHbIX CEHCMHYECKHX Harpy3oOK BLIUHCASIOTCH AJS OXHO-
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Puc. 31. CxeMnl cTeH u ux gedopmaluny NpH ceRcmuYeckoM BO3geficTBHH

a — HaBeCcHast CcreHa; 0 — peopMallHA HABEeCHON CTEHHI B MOMEHT celCMHYeCKOro

BO3AeHCTBHA: 8 — caMoHecyllasi CTeHa: 2 — nedopMallusg caMoHecyuiell CTeHBbl B

MOMEHT CellCMHYECKOro BO3JeACTBHA, | — HaBeCHBIE YH4acCTKH CTeHH: 2 -— IOPH30MH-

TAa/MbHble AHTHCCHCMHYECKHE LIBbI; J — BePTHKAALHBIA aHTHCeRCMHYecKH u1oB,
4 — OCH KOJIOHH KapKaca; § — caMoHeCyliHe CTEeHB!

STAXHLEIX 34aHu# 10 dopmyne (17), Ans MHOroITaXKHHIX 34AHHUI o
dbopMyaam (39) u (40).

J.4. I'opuaontanbHble aHTHCEHCMHYECKHe (IBL B CTEHAX MOJIKHLI 34-
MOJHATHCS YNPYTHMH NPOKJIAAKAMH, He NPensiTCTBYIOUIUMH B3aHMHOMY
CABHTY Y4YaCTKOB CTEHbl. B KayecTBe TIPOKAANOK MOCYT NPHMEHATHLCK
JIEHTHl H3 NMOPOH30J12, FePHUTA, 3NACTHYHOTO NEHONOJHYPETAHA H APYILHX
VIIPDYTHX MaTepuaoB.

BeprukaabHbie aHTHceficMHYEeCKHe IIBLI B CTEHAX AOAMKIIbI 38Kpbl-
BATbCA KOMMEHCATOPAMH /M HaUIEJbHMKAMH, HE NMPenfTCTBYIOMIMMY Te-
PEMeLIeHHIO CTeHbl (MJIH OTAEAbHBIX ee y4acTKoB). B 3aBHCHMOCTH OT
KJIHMaTHYCCKHX YCJIOBHH H TEMIEPaTYPHO-BJIAXKHOCTHOTO DPeXHMa moMme-
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menuft aHTHcefCMHYECKHe IIBLI B CTEHAX 3aNOJHAIOTCH YTenauTeneM H3

MHHEpAaJbHON BaThHl, SJACTHYHOrO NEHONOJHypeTaHa H APYrHX aHaJOruy-
HLIX MaTepHaJIOB.

3.5. OmopHHle KOHCOJMIM NPH HABEeCHHIX CTEHaX W CBApHHE IIBH HX
KpenJieHH K KOJIOHHAM, a TaKXke 3aKJajHble 3JeMEHTHl H HX 3a/lenKa
B Xeae300eTOHHBbIX KOJOHHAX AOMXKHH OhITH PACCYHTAHH HA OJHOBDEMEH-
HOe NeHCTBHEe Harpy3kH oT cOOCTBEHHOro Beca IMaHeJbHON CTeHbl H Bep-
THKAJBHBIX CEACMHUYECKHX HATUpPY30K, BLIUHCJAeHHBLIX 1o dopMmyae (1), rae
peJMuHHA Qyx NPHHHMaeTcd PAaBHOM Harpyske or co6CTBEHHOTO Beca Ha-
BeCHON CTEHHl B MecTe OMWPAHHUS HA OMOPHYIO KOHCOJL M 3HAadYeHHe Mpo-
H3BeJeHusd kxKo3bpdunrentos fna pasHo 5. Tlpu ompeneneHun BenduyuH
Harpy30K NOJ2KHH YYHTHIBATHCA yKa3auus n. 1.11.

3.6. Crenbl M MX KpemnJieHHs K KapKacy JAOJXHB ObiTb TPOBEPEHDI
pacyeTOM Ha MECTHYIO CEeNCMHYECKVIO HArpys3Ky OT COOCTBEHHOro Beca
CTEeHL! B HANpaBJIEHHH, NEePNeHAHKVISDHOM HX IJOCKOCTH.

BesnuyuHa MecTHOR celcMHUecko# HArpyskH oT coOCTBeHHOro Beca
CTeHbl onpenensierca no dopMmyae (1); npu 3ToM 3HAYEHHE NPOH3BEHE-
Hua KoatdbduuneHros Pnx NPHHHMAaeTCs KaKk JAJA COOTBETCTBYIONIHX
YPOBHEH KapKaca, HO He MeHblie 2.

IIpy pacyere mapaneToB B HanpaBJeHHH, TEPNEHAHUKVIAIPHOM TIJIO-
CKOCTH CTEHb!, 3HAUEHHe IPOH3BeJeHHS KO3(hPHUHEHTOB PNy NpPHHHMA-
eTCs PABHEIM D,

3.7. 'uapon3oadanuio B CTEHaX Ha ypoBHe Bepxa ¢GyHIAMEHTHHIX
6as10K CJeAyeT BHINIOJAHATL H3 HEeMEHTHOro pacrBopa.

CTEHbI U3 BETOHHDLIX IMAHEJEN

3.8. ITanenwvurie (HaBecHblE M CaMOHECVIIHE) CTEHB H3 JErkux, No-
DH30BAHHBIX JIETKHX HJH SYeHCTHIX OeTOHOB, a TakXe Kene300eTOHHbBIE
HeyTenJIeHHbIe AOJKHE KPEeNnUTheSt K Kapkacy B COOTBETCTBHH ¢ 1. 1.7 «r».

3.9. B naBecHHIX cTEHAX KaXAas KPYNHOpa3MepHasi Maneab AJHHON,
pPaBHOH 1Iary INPUCTEeHHBIX KOJIOHH, AOJIXHA KPEMHThCA K Kapkacy B ue-
Teipex ymiax (puc. 32).

[opusoHTa/BHBIE aHTHCEACMHUYECKHE IIBLI B CTEHAX AOJ/IKHH YCTPaH-
BaThCA HA YPOBHE HH32 KaXAOro HaBecHoro ydyactka. OnopHble XKOH-
COJIH, TIPUBAPHBAEMBbIE K KOJIOHHaMm JAJi9 ONUPAHHUA HABECHBIX CTEH, JOJI-
XHBl Pa3MelaThCqd B YPOBHE TOPH3OHTANLHLIX AHTHCeHCMHUYECKHX WUIBOB
TakuM obpa3oM, uTob6nl OHW HE TPensiTCTBOBAJH B32aHMHBLIM TOPH3O0H-
TAJBLHBIM TepeMeleHUIM CMEeXXHBIX IO BBICOTE VYACTKOB CTEH H KOJIOHH
npu nedopMalHH KapkKaca B MOMEHT CefiCMHYeCKOro BoO3JefCTBHSA
(puc. 33).

3anosHeHHe BceX HIBOB MEXAV IMaHeNsIMU, 3a HCKJTIOUEHHEM BEDTH-
KaJNbHBEIX H FOPH3OHTAJbLHBIX AHTHCcelicMHUeckWX WBOB {(cM. m. 34), Mmo-
J)KeT NPHHUMATBLCS KaK AJS HeceHCMHUYeCKHUX paHOHOB.

Ilna 3ano/IHEHUS OKOHHBLIX TIPOEMOB HOJIXKHBI NTPUMEHATHCS OKOHHBIE
naneau (naHenbHBIE TEpPeIVIeThl), KOTOPhle KPEemnsiTCA K Kapkacy aHalo-
THYHO CTEHOBBIM naHenaM. JlomyckaeTcs OKOHHOE 3aNOJHEHHE BHINOJ-
HSITh U M3 OTHENbHBIX NepenjeToB NPH YCJOBHH obecrneueHuss cBOOOAHO-
ro cABHUra NepernjeroB IO OTHOIIEHHIO K KOJIOHHE U NepeKpHBAIoIeN HX
IaHeJH.

3.10. CamMoHecyliHe cTeHL ¢ OMUPaHHEM MaHeJiedl Ha TNPOCTEHKH HO-
nyckaeTcs NMPUMEHSITh BHICOTOH He Gonee 18 M npu pacueTHON ceACMHYU-
HocTH 7 6GananoB, 16 M npu pacueTHOH ceficMHuHOCTH 8 6annoB U 9 M
IPH PACUYETHON cedcMuuHocTH 9 6annos.

[Nasenn aaunHofN, paBHOM LIAry NPHCTEHHLIX KOJMOHH, AOJXKHH Kpe-
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NHTLCH K KAPKACY B ueThipex Yyraax, a naHeJu NpPOCTeHKoB-— B MECTe
NPUMBIKAHUA K KOJOHHE B ABYX BepPXHHMX H HHUXKHHX TOuKax. KpenjeHus
NaHeJieH BBbIDOJHAOTCH B COOTBETCTBHH ¢ 1. 1.7 «r».

Hasi BocnpuaTusa yCHiH#, BO3HHKAWIHX B CAMOHECYHIMX CTeHaX Ot
ACKCTBHSH CEHCMHUMECKOH HArpy3KH B HX MJOCKOCTH, NAHEAH NPOCTEHKOB
no rpadaM, oOpalleHHbIM K TIpoeMaM, CJedyeT COENHHATL MexxXNy coOOH
10 BHICOTE H ¢ NDUMBIKAIOMKMKU K HUM naHessasMH (AVIHHOH, paBHOH INa-

W T W W W W W W W o
ARLTLLL TR SRS R R  w

Puc., 32, Nlpumep KpenAcHHN CTEHOBRIX NaHeJel k KOJNOHHe B YDOBHE DACTBOD-
HOro mea (2) ¥ B ypomHe aHTHCeAcMuYeckoro mpa (6)

] — KonoKHHAa: 2 -— cTeHoBHIe NaHeJH; 3 — 3aKJajHaa JeTajJb CTEHOBOR  NaHRAH;
4 — onopHas KOHCOAb, § — LEeMeHTHhIR PacTBOp; 6 — aHTHCEACMHYECKHR OB, 3a-
noAueHHB! ynpyrofi cuHTeTHYeckKoN NpoKaajikof

'y NPHUCTEHHHIX KOJIOHH) NpH IIOMOINH CBapKH 3aKJaJHHIX 3JIEMEHTOB,
3aJIOKEeHHBLIX 10 yrjaaMm nanener. ITasenu OAuHOA, pPaBHOH LIATY NPHCTEH-
HBLIX KOJIOHH, JOJIXKHBl COEIHHATHLCH MeXAy colol 110 AJHHEe CTeHbl CTaJb-
HBIMH HaKJ4a/JKaMH, IpHBapHBaeMbBIMH K BEPXHHM 3aKJaJHHM 3/IEMEeHTaM

nageJeH.
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Bennaukra ceficMHYecr0l HAIPY3KH, JIeACTBYIOLUEA B CaMOHecCyllleH
cTEHE, 2 TAKXKE BeJHUHHLI PACYETHHX YCHJAHHA B 3JIEMEHTaX CTeHh (Npo-
CTEHRKAX, TOPH3O0HTAJAbHbLIX MOSfCAX MCXAY IlpoeMaMH) Moryt OLITh on-
pele/ieHb [0 AHAJNOIHH C PACYETOM KAMCHHBIX CTEH, H3JOXEHHOM B
nn 4.18—4.21 «PykosoacTBa NO NPCEKTHPCBAHMIO NMPOH3BOJCTBEHHEIX
3AHHH C KapKaACOM H3 XeJle300eTOHHWX KOHCTPYKUHHE AAA CcefcMH4ye-

ckux pafionos» (Crpoimsnar, 1972).
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Puc, 33, llpsmep peweHHY NAaHEALHONA CTeHW H ee AedOPMALHA B MOMEHT celi-
CMHYECKOIro BO3neHCTBHA

/ — HaBeCHhI€ Y4YaCTKH CTEeHbl; 2 — OonopHble KOHCOJH; 3 — aHTHCEHCMHUYECKHEe
LiBhl; 4 — BePX KOJMOHH

3anoJHeHHe BCEX HIBOB MeEXAY TaHEeJAMH, 32 HCKJIIOYeHHeM Bep-
THKAJbHHIX AHTHCEHCMHUECKUX IIBOB, MOJXKHO INPOH3BOAHTLCHA IEMEHT-
HEIM PacTBOPOM.

3.11. BepruxaJbHble aHTHCEHCMHUUeCKHE WIBH B CTEHAX JOJXKHBI 3a-
KpLIBATHCA KOMIIEHCATOPaMH HJH HalleJbHHKAMH H3 OLHHKOBaHHOMH
crann [lonyckaercs YCTPOMCTBO OLITYKATYDPEHHBIX WIBOB 1O CETKE.

b3



METAJITHYECKHE CTEHDI

3.12. Jlerkne HaBecHHe CTeHH H3 MeTa/LUIMUECKHX NPOdOHIHDOBAHHBIX
JUCTOB B coueTaHHH ¢ 3DPEKTUBHHIMH TEeNIOU3ONALHOHHBIMH MAaTtepHa-
JaMH (CTEHH M3 TPEXCJOHHBIX NaHedefl, NOJHCTOBbIE ¢ YKPYNHHUTE/ILHOR
c60pi{97ﬁ H Ap.) AOJKHBI KPEnHTbCA K KapKacy 31aHHsi B COOTBETCTBHH
c n. 1.7 «r».

KDEHHEHHH OKOHHBIX TI€PEIIJIETOB K CTAJbHOMY KapKacy CTEH He A0J-
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Puc. 34. Ipumep KpenleHHR OKOH H3 CNAPEHHBIX TOHKOCTEHHbIX TPYD K HOKOAB~
HOH NaHeaAH U DHreasIM CTeH

| — pajloBOA pHredb CTeHbl; 2 — MeTaJdJiHdecKasd CTeHa; 3 — HoKoJbHadaA IaHelb;
4 — oCb CTOHKH paMbl OKHA
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KHH NPENSATCTBOBATL FOPH3OHTAJBHLIM CMEUIEHHUAM OKOH NPH B3aUMHOM
CABHI'¢ HABECHHIX YYaCTKOB CT€H B MOMEHT CEeHCMHUYECKOro BO3AeHCTBHA
(puc. 34).

3.13. Ilpn nNpoeKTHPOBAaHHK CTeH H3 BEPTHKANBHO PaclOOXKEHHBIX
TPEXCJOHHBIX TaHeJeH, H3roTaBJAHBAEMbIX Ha MeXaHH3UPOBAHHLIX JHHHAX

HENPEPLIBHEIM CIIOCOOOM, JOMKHBL cobaogathea cieayoouime TtpeGoBa-
HHSA:

4 |<£ 2-2

'y i

|

il
— fjf
J N N S l f
N
' T o2&
il 43 i
~ il

Puc. 35. IlpuMepH pelieHUst MeTANJHYECKHUX CTeH M3 TPpeXcJIOHHBLIX MaHedell

a — npojoJbHas CTeHa; 6 — Topuepas CreHa; [ — onopHble pHrenHdH: 2 — pPAAOBLIE
pUrenyu; 3 — aHTHCelicMHUYeCKHe IUBEI
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a) rOpH3OHTaNbHBIE aHTHCEACMHYECKHE ILBH B CTeHaX MOJXKHH ycTpa-
MBATbCA HA YPOBHAX PACHOJOXKEHHUS ONOPHRIX (Mo OKOBHBIMH IpoeMa-
MH) H CTHIKOBhIX (B TOPH30HTaJbHBIX IIBAX MEXKAY MaHeJAMH) puresefh

KapKaca CcTeH W Bepxa LIOKOJLHON YactH cteH (pue. 35);
6} naHeAH BepXHHM KOHIOM HJOJXKHH IOABEHIHBATBCA K OMNOPHBIM

(MR CTHIKOBHIM) PHresIIM ¢ NMOMOWILID CTAJbHBIX 3JIEMEHTOB H KPENHTh-

1.1 y

T ~ - \/{ —[

f =T A

I
| - |

3 ——-——-*—{l .' ] : } ] H

Y ]

0a05%2" " 20203%6% % BN

RGBT

ARl

Z Puc. 36. IIpuMep KpenJdeHHS
CTEeHOBBIX TpPeXCHAONHLIX na-

HeJell K OMOPHBIM PHIeasM

B yPOBHE aHMTHCeAcMHYECKOro
Iiga

! — KoJoOHHA; 2 — onopHas
KOHCOJb;, 3 — ONOPHLIA PH-
| rejak; 4 — CT€HOBasy [NaHeNDb;
Z 5 — auTHCelACMHUECKHA LIOB

¢l K DAAOBLIM (FIPOMEXKYTOUHBIM) DHrenaM craiabHbiMH Goartamu. Kpen-

JeHUd HU3a faHesell K CTHKOBHIM pHredaMm (pHc. 36) HJIH BepxXy LOKOJb-
HOH YacTH CTEH, a TaKiXKe KpelJeHHS BceX DPSJLOBBIX DpHresed Kapkaca
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KOJNOHHe B YPOBHE PAROBBIX DHreJied CTEHBI

2 — onopHas KOHCOAb, & — PAAOBOA pPHreJb;

Puc. 37. TNpuMep KpenacHus MeTanranieckoll CTEHH H3 Tpexchnofinsix mnaHeneh K

4 — cTeHOBas] NaHEAb;

{ — KOJIOHHA;

5 — oBaJibHble OTBEPCTHS

b7



CT€H K OMOPHBIM KOHCOMAAM Kapkaca 3pmanus (puc. 37) NOJXKHE IIPOEKTH-
poBaTkCAd Takum 006pa3oM, 4TOOLI OHH He NpensATCcTBOBAJAH T'OPH3CHTAaVIb-
HBIM CMelleHUsIM KapkKaca 3JlaHUsl BIOJb CTEH B npenenax BRICOT UX Ha-
BECHBIX YYaCTKOB.

BepTukaJpHble aHTHCEACMHUECKHE IIBLI B MECTaxX nepeceueHHii cTeH
PEKOMEHAYEeTCA OCYIUECTBJSATh NYTEM M3rOTOBJIEHHS CHeNHANbHBIX [ -
Hau T-o0pa3HbiX TPEXCJAOHHBIX MAaHE/NEH, B KOTOPbIX B MecTe aHTHCeHCMHU-
YEeCKOro HIBa H3 MeTaJNIHUYeCKHX OOJHUOBOYHBIX CJOEB BBLINMOJHSETCH KOM-
IEHCATODP, & XECTKHHA YTeNJIHTENb 3aMeHseTcs Ha 3JacTHuYHbiH (pHc. 38).

3.14. Ilpu npoeKTHPOBAHHH CTEH W3 YKPYIHEHHLIX MOHTAXHBIX Ia-
HeJell, cobHpaeMbIX HENOCPEACTBEHHO HA CTPOHUTENBLCTBE (CTEHBI NOJHCTO=
Bble C VKPYNHHTEJbHOH COOPKO#), HAOMXKHE COOJIOAATBCSH C/AEAVIOMIHE
TpeOoBaHNA:
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Puc, 38. TIpuMep pemeHHs BepTHKAJpHOro AHTHCEHCMHYECKOro wWwBa B Yray cre-
Hbl ¥3 TpexcJaofiHbix maHeneH

! — yraoBasi naHedb; 2 — aHTHCeHCMHYECKHA IIOB

a) TOPH3OHTAJbHBIC AHTHCEeHCMUUYECKUe IIBH B CTEHAaxX AOJIKHBI YyCT-
paHBaTbC HA YPOBHE HHM3a KaxJOro HaBeCHOTO y4acTKa H Bepxa LoO-

KOJIbHOH 4acTH cTteH (pHc. 39);

6) cTanbHble paMbl VKPYNHEHHBIX MOHTAaMKHBIX mnaHesedl LIHPHHOM,
paBHOH 1ary NMpPUCTEHHBIX KOJIOHH, JIOJIXKHB KpPEeNHTbCsl K KapKacy jaera-
JSIMH, He TNpPEensiTCTBYIOIMMMH TOPH3OHTAJNBLHBIM CMEIIEHHAM  Kapkaca
BAOJb CTEH B NpejaejaX BLICOT HaBecHHX naueneli (puc. 40).

OnopHble (HJM CTHIKOBbIE) TOPH3OHTaJLHbIE PHIENH CTEH, YCTAaHaB-
JUBaeMble BBEPXY HAaBECHBIX MaHeJell, AoMKHB OLITbL PACCUMTAHbBl HA
OJJHOBPEMEHHOE HeiCTBHE HaArpyskd OT cOOCTBEHHOrO Beca MaHeJeH, Be-
ca nepeIvieToB OCTEKJEHUS ¢ BePTHKAJbHBIX CEHCMHYECKHX Harpysok,
BbIUHCJACHHBIX 10 ¢opMyae (1), npu 3HaueHHH NPOH3BeleHHUS KO3(PODHUIH-
eHTOB Pmx, paBHOM .
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Puc. 39, MpuMepn pemeHus MeETANJHIECKHX CTeH H3 YKPYNHEHHBIX MOHTAMKHBLIX
naHeaeh

a — npogoJibRaf creHa; O — TopleBas CcTeHa; [ — onmopHAasi KOHCOJMb; 2 — OMNODPHBIf
pHIEGJAb paMbl MaHeaH, 3 — PAJOBbIe pHreJH paMul MNaHehd; 4 — aHTHCEACMHYe-
CKHe IIBbLI
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Puc, 40. IIpuMep KpenJeHHf METANJHYECKON CTEeHBI M3 YKPYNHEHHBIX MOHTAXKHbIX
nmanerel K KOAOHHE

I — KoqaoHHa; 2 — cToflKa paMml naHeaH; 3 — pALOBOA purelib pPaMbl IMaHEJH, 4 —
NpobHAHPOBAHHEI® JIMCTHI, 4 — yTenJaureJb



IMPHJ/IO)XXEHHE 1

NPUMEPBI PACHETA

Mpumep 1. OnpeneneHne CEHCMHYECKHX Harpys3ok,
HEUCTBYIOILHX HA CTAJbHOM KapKac OJdHO3TAXHOro 3/1aHHUS

HCXOOAHbBIE JAHHBIE

KOHCTPYKTHBHO-KOMITOHOBOYHBIE CXeMbl XapKaca 3J1aHHS NpPHBeAeHb
Ha puc. 41—43. Pacyernass ceAicMHUHOCTb 30aHHA 9 6annos.

[Tponetr 3manua A—b5 o6opyaoBaH 4eThiPbMS TNOABECHHLIMH 3JE€KTDH-
yeCKHMH ORHOOAJIOUHBIMH KpaHaMH rpy3onofbreMHocThio 5 1c. Kaxnnie
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Prc. 41, Naas x0ROHH 3naBuUd
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Puc. 42. Paipesnl 30aHuA
a — nonepeyHol# paspes no ocH I, O -— nonepeyHmIft
pa3pes no oCH I; 8 — npoaosibHBIA pa3pes no ToplieBo#H
thbaxBepKoBOH CTOIlKe.

! — 4 nopBecHBIX KpaHa Q=0 Tc; 2—2 Kpana Q=
=50/10 Tc TAXeJoro pexXuma padoTh

npojeTl 3pauus b—B u B—I" 0060pyAaoBaHH
ABYMSI MOCTOBLIMH 3JIEKTPHUECKHMH KpaHaMH
rpysonogbeMHocThio 50/10 TC TAXKeN0ro pexuma

paboThl.
Ha puc. 44 mana pacyeTHas reoMerpHYecKas

cxeMa MnonepedyHol paMbl KapkKaca, Ha KOTOpPOH
pHBENEHbBl MOMEHTH MHEpUHH CeYeHHH, cM*, 3JIEMEHTOB paMbl M YCJOBHUA
3aKperyieHusT UX KOHIIOB.

PacyeTHble reoMeTpHYeckHe CXeMbl BEPTHKAMNBbHBIX CBSI3ed MEXAY
KOJOHHAMH INPOAOJBLHEIX PAAOB JaHbl Ha puc. 45. Ha 3THX cxemax yka-
3aHbl NPOGHIH W MJOUIAAH, CM2, CEUeHHIT 3JIEMEHTOB CBsi3eH, OmnpelenieH-
Hble M3 pacyeTa cBsi3efl Ha OCHOBHOE COYETAHHE HATPY30K, a TaK¥e Be-
JUYHHBl YCHJIHH, TC, B 2JIeMEHTaX CBfA3eH NPH OCHOBHOM COYETAHHH HA-
'PY30K H B cKob6kax OT AeHCTBHA HA CBA3b IOPHU3OHTAJbHOH HATUPY3KH,

pPaBHOH €JHHHILE.
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CTofikH TOpUEBOro H NPOAOJBHOrO (axBepka 3aNPOCKTHPOBAHHI C

APHHDHBIM ONHPAHHEM B YPOBHe NOKPHITHA M Ha GYHIAMEHTHI.
[MokpeiTHe HM3 cTaJbHOro npodHAupoBaHHOrO HacThia. Kponsa py-

JIOHHasl ¢ VyTelaureaeM H3 mneHoriacra. B nposaere b—B umeerca cpe-
TOA3pAlLHONHBI (oHapb WIHPpHHOHR 12 M, BricoTOl 2)X 1,25 M. B mMexdep-

12000 | 12000 | 10000 ] 0%

12000 1 12000

iy A A 3 —— . - V6000
=y N J—— A==l | I~ 0
e : R g B | G
3000
\/
tzooo | 12000 | 12000 | 12000 | s2000 | B3V

12000 12000 | 12000
O ® @ D @

12600 | 12600

Puc. 43. TIpogonnubie paspesn! 30aHus
a—mno ocH A; 6 —~ 1o ocssM 6 u B; e—no ocu I

MEHHOM MNpPOCTPAHCTBE MOKPHITHA PasMelaoTCs pasJnuHble TpyOonpoBo-

Abl, OCBETHTE/bHAS apMaTypa H 1p.
CTeHBbl K3 KepaM3HUTOOETOHHBLIX TNaHejeH TOMMUHON 24 cM (y==

= 1100 krc/m3). [lo npodONBHEIM CT€HAM INPEeAyCMOTPEHO JEHTOYHOE OC-

TeKJAeHHe Ha oTMeTKax oT 2,4 ao 8,4 M u or 144 1o 16,8 m.
BepTukaspHbie pacueTHBIE HArpy3KW Ha Kapkac 3[4aHHs TPHBEJEHbLI

B Tabil. 4.
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TaGnuimwa 4

5% | - E Kosddunuens ‘ EE; E
Harpyaska ) E_g a v o o = S
= Oxw oax| BE S
m = ' enliol S M. O B, =
Ot Beca: ,
KPOBJIH Te/M2| 0,075 | 1,2 0,9 0,081
npoHJIHPOBAHHOIO Ua- | » 0,015 1,1 0,9 0,015
cTHNA
NPOTOHOB » 0,01 1,1 0,9 0,01
KOHCTDYKIHA  ITOKpBLITHS » 0,04 | 0,9 0,04
MPOMIPOBOI0K » 0,035 1,3 0,8 0,036
HUTtoro — 0,175 — — 0,182
OT Beca: TC/M
choHapPHBIX NaHeJel 0,137 1,1 0,9 0,136
GopToBs doHaps » 0,03 1,2 0,9 0,032
MOHODEeNbCOB doHaps » 0,027 1,1 0,9 0,027
dboHapHeIX mepengeros | Te/m?| 0,025 1,1 0.9 0,025
topua ouap4d » | 0,052 1,151 0,9 0,054
OT Beca:
MEXaHHU3MOB OTKpPHIBAHHA | Tc/M*| 0,125 1,1 0.9 0,124
donaps
KoJioHHH psgoB A, b,T'| Tc 5,67 1,1 0.9 5,61
» pagaB » 7,56 1,1 3,9 7,48
cToeK haXxBepKOB % 2,84 1,1 0,9 2,81
MOAKPAHOBHX KOHCTPYK- [T¢/M** 0,3 1,1 0,9 | 0,3
uuit aas  KpaHop Q=
=—=50/10 tc
nyrefi MOABECHHIX Kpa-| * 0,1 1,1 10,9 0,1
HOB
CTEHOBBIX TaHeN el TC/M2 01265 112 019 0129
JIEHTOYHOT'O  OCTeKJCHHUS | ¥ 0,035 (1,2 | 0,9 | 0,038
cHera MO MepBOMY pafo-| » 0,060 | 1,4 | 0,5 | 0,035
HY
MOCTA OTIOPHOrO KpaHa TC 50,5 1,2 0,5 | 30,3%**
» » » 0,8 | 48, 5%***
TOMABECHOTO KpaHs ' 2,48 | 1,2 | 0,5 | 1,49%**
S » » 0,8 | 2,38%%**

il

* Ha | » anuesl nakveaun douap9.

** Ha | v OAHMHB OAHOrO pPeNbCa KDPAHOBOrO MYTH.

*** Harpyska, y4YHThiBaeMas NpH ofNipeaeneHHH ceAcMHYeCKOR HarpyskH.
**** To Xe, nepHona coOGCTBEHHBIX KoaeGaHHA kapKaca.

A. PACYET KAPKACA

B ITIONNEPEYHOM HAITPABJIEHHH STAHHS

Pacuer Kapkaca B NOMNepevYHOM HanpaBJeHHH

31aHHUA

BRHIIIOJIHEH

OBaXKAbl: KAaK AJdY9 CHCTEMH ¢ OJHOR cTeneHnlo cBolOAW H KAK AAS CH-

CTEMBI CO MHOTFHUMH CTeleHsIMH ¢BoBONHI.
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Puc. 44. PacueTHas TeoMeTpHUYecKas cXeémMa monepedHoft pambt

Puc. 45. PacyeTHble reoMeTpHUYecKHe CXeMBbl CBfizelf MO KOJNOHHAM
a——pana A; 6 —psinoB 5 u B, e—paga I

PACYET KAPKACA KAK CHCTEMbBI C O HON CrENEHBIO
CBOBOAbl (BLINOJIHAETCA B COOTBETCTBHH C YKA3SAHHAMH
1. 2.12—2.15)

1. OnpefengeM KECTKOCTh KapkKaca 3JaHHsA B yPOBHE BepXa KOJIOHH
no gopmyJe (9).

YKecTKOeTH CTYINEHYATHIX KOJIOHH Ha ypPOBHE HX Bepxa onpelesiseM
no gopmyJse

oo 1 o 3EJ, |
K Oy H3 (1 4 p A3) ’

3* (0,5) 3ax. 373 65




I'J¢C

h 3 5,4 \3
lﬂﬁ( k ) :( ) = (,0234;

H 18,9
2 2L 93310 kre/ows:
H? 18907 ’ ’
p=t
Jy

Taraa
Cy = 0,933.1073
I
| 1-0,0234
BbiyHCJEHUC KECTKOCTH Kapkaca 3jalHs npuBeacHo B Taba. 5.

Tadbaumga 5

t
J —
Psar JH, CM4 JB, cMé¢ | BT J: I Tf}{M n, T C= LCK
TC/M
A 6.3-10° 1,23-105 4,12 03,6 9 482 ,4
b ] 11,8-105 1,23.105 8,59 91,7 9 825,3
B 32,2-10° 1,66-105 19,77 205,4 9 1848,6
I 10,9-10° 1,23-105 7,80 85,9 O 773,1

HUToro — 3929 .4

2. OnpeaensieM BePTHKaJbHYIO HATPY3KYy OT COOCTBEHHOro Beca KOH-
CTPYKLLHH H CHera.

BepTukanapHy0 Harpysky IpHHHMAEeM COCPeAOTOUYEHHON B YpOBHeE
Bepxa KOJIOHH H OIpelesisieM B COOTBETCTBUH C yKasaHHem H. 2.12.

Bruluncienye BepTHKAaJbHOM HArpyskKH NpHBeaeHO B Tabua. 6

3. OnpepesisieM nepuoj cobcTBeHHBIX KoJebaHHHU Kapkaca no ¢op-

myJae (8):
2546, 8
=2 i, 6 c.
3929,4

4. OnpepensieMm Koac]JQJHuHEHT OJHHAMHYHOCTH JAJd Kapkaca 1no ¢op-
Mysam (2) u (4):

[Ipunumaem B=0,8.
p,=pa=0,8-1,6=1,2.

5. OnpeneasieM KosthduuueHr ceiicMuuHocTd K: no raba. 1. Ilpwm
pacuyeTHON ceficMHYHOCTH O OaanoB Kq=0,l.
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TaGauima 6

" Bl L . T = e i ——

| PacuceTHan
Harpyaka BriuucneHue Harggaxa.
Ot Beca: |
KPOBJaH, NPOQHJIHPOBAHIIO- 0,182(21-341)96 1275,5
0 HaCTHJA, NIPOTOHOB, KOH-
CTPYKIUH ITOKPLITHSA H I
TPOMIIPOBOJOK
TO e (QOHAPHLIX Oauneser
(¢ GopraMH, MOHOpeAbLTaMA,
nepensieraMH W Mexadd3ma- | (0,1364-0,032+40,0274 | 54,9
MH OTKpbIBaHUA (BoHapH) 4-0,025-2540,124)72,2
TOpLOB QoHaAPS 0,054-12-3-2 3,9
MOCTOB NOJABECHBIX KPaHOB 2,38 4 9,5
MyTeil MoaBeCHLIX KpPAaHOB 0,1-96-4 38,4
YYaCTKOB CTeH, pPachoJoXeH- 0,29-4,1 (73-+96) 2 401,9
HEIX BLILIE Bepxa KOJIOHH
cHera 0,035(24-34-1)96 245,3
Ot 1/, Beca: l |
KOJIOHH 0,25(5,61.27+7,48-9) 54,7
(haxBepKOBLIX CTOCK 0,25-2.8]1-34 | 23,9
MOJAKPAaHOBBIX KOHCTPYKILHIT 0,25-0,3-96-4 28,8
Y4aCTKOB CTeH, pacnoJjo- | 0,25-0,29{(18,9—6
XEHHBEIX B Tmpedesax BbICO- 2,4)-96-2418,9-73-2] + 361,5
Thl KOJIOHH 0,25-0,038. (6
i 1+2/4)96-2
_____MOCTOB OIIODHHIX KPAHOB 0,25-48,5-4 48,5
MHtoro — 2546, 8

KosbduuueHT 1 415 cHCTeMbl ¢ OLHOH CTENeHbIO CBOGOMILI paBeH
elHHHUIIE.

6. OnpenensieM pacueTHble BeJHUMHBLI CefiCMHUECKHX HArpy3okK, Aeii-
CTBYIOILUHX HA CPeJHIOI NONEPEeYHyIo paMy Kapkaca.

a) B ypoBHe Bepxa KOJNOHH — OT NOKPHITHS, CHera, yua-
CTKOB TIPOJLOJIBHBIX CT€H, PacHOJIOXKEHHbIX BbIIE€ BepXa KOJIOHH, 4YacTH
(50%) TopueBBIX M MPOROABHBIX CTEH, CBSI3aHHBLIX C MOKPHITHEM C TIO-
MOLLBbIO (hAaXBEPKOBHIX CTOEK, — 1o dopmye (14).

Harpysky Q" ompeaensem no Ta6j. 7 ¢ YYeTOM BBIYHCJICHHI, MpH-
BEACHHBIX B Il. 2 HACTOAIIEro NMpHUMepa.

JKecTKOCT cpelHeli mnonepeunoil paMbl B YPOBHE Bepxa KOJOHH
PaBHA

Cp = 2 Cx = 53,6 + 91,7 + 205,4 + 85,9 = 436,6 c/M.

PacueTHas BesMYHHA CcelCMHYECKOH HArpy3KH, ACHCTBYIOHICH B YPOB-
He Be€PXa KOJIOHH paMbl, paBHa

SIT=__QH KC 'BI'ICP

2531,2.0,1-1,2.436,6
D == -

C 3929,4

6) Ilo AMHHE KOJOHH-—oOT COBCTBEHHOTO BECa KOJIOHH — MO
dopmysie (10):

3* (0,5) 3ak. 373 67

= 33,7 T1cC.




Tadoauuwa 7

PacyorHada

Harpy3ka J Briynchaenne Harpyska,
m
Q' TC

il il

Ot Beca nokpwiTusi, cHera U | 1275,5-454,94-3,941,19% | 2025,9
Yy4acCTKOB CTeH, pacnojozxenHnx | X4-+38,4-}245,3-1+-401,9
BhHILIE BEpXa KOJIOHH l

Ot !/, Beca daxsepxoBunx cro- | 0,5[2,81-3440,29(18,9— 505,3
€K H VY4YaCTKOB CTE€H, pacnoJio- 6—2,4)6-8:2+0,038X i
XKEeHHBLIX B npegesnax BeCOTH ko- | X (642,4)6-8.2+40,20K
JIOHH H CBASAHHBLIX C TOKPBITH- | X18,9-6-18]
eM ¢ noMoUlbly  axBepKOBLIX
CTOEK

Htoro — 2031,2

Ha KoJoHuy psaoB A, 5 u I

Q¥ 5,61
SK = K. B, = .0,1.1,2=0,036 1¢c/Mm;

H 18,9
Ha KOJIOHHY pdjaa B
7,48
St = . 0,1.1,2=0, .
18.9 048 Tc/M

B) B ypoBHe HH3a NoAKpaHOBHX 6aJo0K—oT cobcr-

BEHHOTr0 BeCa NOJAKpaHoBuX 6anaok — no gopmyne (11):
Ha KOJMOHHY panoB b u I

Q"°=0,3-12=3,6 1c;
§"0 =Q"%K.B,=3,6-0,1.1,2 = 0,43 Tc;

Ha KOJIOHHY psija B:
Q"%—=03.12.2=7,2 c; S"6=7,2.0,1.1,2=0,86 rc.

r) ITo AnuHe KpaHHHX KOJOHH—OT YYaCTKOB NpPOJOJb-
HI:IX(ICTE‘.H, PaACIOJIOXKEHHBIX B MNpedesiaX BLILOTHI KOJIOHH, — 10 (G opMy-
Je (12):

Q¢ =10,286-6 (3,34-64+1,2) +0,038-6(2,4 + 6) = 19,93 Tc;

Q° 19,93
H Ke Pq = 19,8

) B ypoBHe HH3a NOAKpPaHOBHX 06alioK—or cobCT-
BEHHOro Beca MOCTOB KPaHOB oIpejenisieM B COOTBETCTBHH C YKa3aHHs-

MH 0. 2.15.
BroiypcasieM MakcHMaJipHOE JABJIEHHEe HA KOJOHHBI OT COOCTBEHHOIO

Beca MOCTOB KPaHOB, NPHHMMAaeMBIX MO OAHOMY B nponerax b—B
B—I" (cxeMa KpaHOBOM Harpy3KH H JIMHHMS BJIMSIHUST AABJEHHS HA KO-

JIOHHLI TOKA34HLI HA pHC. 46):
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S¢ = - .0,1.1,2=0,12 tc/M.



na Koaouny psaos b u I
6,75
12

Q™ =10,25-30,30 (1 -+ ):—- 11,84 7c;

1Ha KOJIOHHY pana B:

, 79
Q*P =0,5-30,3 (l - 612 )-—_—:23,68 TC.

ITo dopmyae (1) onpenensieM 3nauyeHHd CEACMHYECKHX Harpy3ok:
Ha KOJIOHHY pagoB b u [I':

S¥P = Q*P K. B, = 11,84.0,1.3 = 3,55 7c;
Ha KOJIOHHY psija B:
S¥P = 23.68.0,1-3 = 7,10 Tc.

7. Nanee onpefensioTcd pacuernsle yeuaua M u @ B CEYEHHAX KO-
JIOHH pAaCCYHTHIBAEMOH IIO-

: i 0250 0250 0n7 xanony pade bul
NepeyHoH pambl OT Har
3012 Sn gu’ Sn-6 Scl?Ya ” 0,3 <o ﬂ.ﬂdﬂﬂﬁﬁg}?m,amﬁ
TaKKe B CeyeHHAX KOJOHH, r- : h!
HeCYLIHX MOCTOBOH KpaH, I

OT MeCTHOH Harpysku S¥P
(puc. 47). VYcuiaus B KO-
JOHHaX OT HArpy3kH CYyM-
MHPYIOTCS COOTBETCTBEHHO
C YCHJAHSIMH B KOJOHHaX
pambl, Jlonydyenunle ycHaus
(cO 3HaKOM =£) BBOAATSA
B KOMOHHAIlMH YCHWJIMH B

ocoOoM ©0u | TDV-
o M COUYETAHWH HaTpy Puc. 46, Cxema KpDaHOBOH HAIDY3KH M  JMHUS
' BJAHAHUA NaBAERHS

¢
Sné Sné . 5 o 50
§6+5% 5, 5, 5Ers¥
24000 24000 24000
A g 8 [ O

55| Sirsi | Ss Sy | SF sl sposTE ST ST
T iE;MS r . TC/M Te/M FC Te e 7C
357 | o6 | 003 | G048 0,43

Puc. 47. PacyeTHad cxemMa nomepe4yHoR paMpl Kapkaca
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Puc. 48. dacmenTnl ¢0 3HaUYeHHAMH MOMeHTOB HHepuHlt (B cM?), ux cedyeHuli (a)

H PacnoNIOXKEeHHH BEPTHKAJAbHBIX COCPEIOTONMEHHBIX HArpy3oKk (0) B AMHaMHYecKoll
pacueTHOR cXCM€ khapkaca u pacdertHad cXema Kapkaca (8)

] — paccunThiBaeMasi honepeyHass pama; 2 — cTofika, 3aMeHsOUWlag BCe JApYyrue
nonepeyHble paMbi; J — CToflKa, 3aMensAomas Bce ¢aXxBepKoBLIE CTOHKH
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Tabnnunnpa 8

e . a
- 4]
Eu; EE
8 = E IHarpyaka Boiuucacnue = o,
OF =z | M E e
OT Beca:
| KpoBJH, npodHIHpOBaH- 0,182-12-12,5 27.3
HOr0 HaCTHJZ, MPOTCHOB,
KOHCTPYKLUHA NOKPLITHS
H IIPOMIIPOBOAOK
NyTeH MOABCCHBIX Kpa-|(Q]-]12.9 2,4
HOB npoJgera A—5
Q, yJacTKa CTeHB!, pacuo- | (,29.4.1-12 14,3
JJOXKEHHOTO BLIIE BepXa
KOJIOHH
CHera 0,035-12-12,5 5,3
Ot 1/4 BeCa
y4aCTKa CTeHbl, pacno- | 0,25[0,29(18,9—6—24)%| 5,1
JOXXEHHOTIO B npenesax X640,038- (6+2,4) -6]
BLICOTB! KOJIOHHBI
KOJIOHHbI 0,25.5,61 1,4
Hrtoro — | 55,8
Or Beca:
KpOBJiH, mnpoduanposan- | 0,182-12.24 52,4
HOroO HacCTHJAA, NHPOrOHOUB, a
KOHCTPYKUUIT MOKPHITHHA
H MPOMMPOBOJLOK
Q nyTeH NOABECHBIX Kpa-|0,1.12.2 2,4
2 HOB nipoJera A—Bb -
(oHapHbIX mnaHeneii npo- | (0,13640,032+40,027+ 4,6
neta b—B (c Gopramm, | 40,025-2,54-0,124) - 12
MOHOpeNbCaMH, nepere- ,
TaMH H MeXaHH3MaMM
OTKDPLIBAHHA ) |
CHera 0,035:12.24 10,1
Or /4 Beca KOJIOHHB 0,25.5,61 1,4
Hrtoro — 70,9
Ot Beca:
KpOBJIH, MNpPOGhHIUPOBAH- | () 182.12.24 52,4
Qs HOTO HacCTHJd, NIPOTOHOB,
KOHCTPYKUHHA NOKDBITUA

H NIPOMIPOBOJI0OK
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JEHHe

Ob6o3na-

Qs

Qs

Qs

72

HarpyYSKH

[1podorxrcerue Taba. 8

N

Harpyaka

GoHapHBIX IaHeJed TPpo-
jJera b — B (¢ 6optamy,

MOHOpeNbhCaMH, NepenJe-

TaMH H  MexaHH3MaMi
OTKPbIBaHHS )
CHera

l Ot /4 Beca KONOHHE

il

i T

Mtoro

OT Beca:
KpOBJH, NpodHJIHPOBAH-
HOr0 HAaCTHJA, IPOTOHOB,
KOHCTPYKUHH  TOKPHITUSA
H 1IpOMIIPOBOAOK
yuyacTka CTeHbl, pacio-
JJOXKEHHOro BhilIE Bepxa
KOJIOHH
cHera

Ot /4 Beca xoJoHH
yyacTka CTEeHH,
JIOZKEHHOTO
BRICOTHl KOJIOHHBI

DAaCHo-

B NpPEeASaax ]

e e S —

UToro

OT Beca:

KpoOBJH, NpodUIUPOBaH-
HOro HaCTHJa, TMPOTOHOB,
KOHCTPYKUHH  NOKPHITHA
H NPOMIIPOBOIOK

NyTeH HNOABECHBIX
HOB npoJeta A—Db
doHapa nposaera b—DB

Kpa-
I

Ot Beca:
yeThIpeX MOCTOB MOJABEC-
HBIX KpaHOB npoJjetra A— |
b
y4aCTKOB CTeH, pacmoJo-
MEeHHbLIX  BbILIe Bepxa

1 0,1-4(96—12)

KOJIOHH
CHera

BoluncaeHue % g
E: =z o
(0,1364-0,0324-0,0274 4.6
+0,025-2,5+0,124) 12
| 0,035-12-24 10, 1
0,26-7,48 ‘ 1,9
— 69
0,182-12-12.,5 27,3
0,29-4,1-12 14,3
0,035-12:12,5 5,3
0,25-5,61 1,4
0,25[0,29(18,9—6—2,4} X o, 1
X 6+0,038 (64-2,4) 6]
— 53,4

0,182(96—12) (24-3+1) |1116,0

33,6

(0,1364-0,03240,027+ 49,7
| 40,025-2,5+0,124) (72—
—12)24-0,054-12-3.2

2,384 | 9,5
0.29-4,1 [(96—12) + (24X {373,3
X3-+1)]2

0,035(96—12) (24X3+1) (214,6




O60o3Hua-
yeHHEe

Qs

el ————————

Qs

HarpPYSKH

I1podoaxcenue raba. 8

Qs

| o3 -
= =
Harpy3ska Bhiujicaenve 2 E
| 55,
M e~
. | _ - .
Or !/, Beca KOJIOHH 0,25(5,61 .2447,48-8) | 48,6
y4acTKOB cTeH, pacno- | 0,25:0,29](18,9—6 228, 1
JOXEHHEIX B npegenax | 2,4) X (96—6)24-18,9X |
BLICOTHl KOJIOHH Y (24-3+41) X2]40,25X
N % 0,038(6+2,4) (96—6) 2
Hrtoro l |
— 2073 ,4
F
Ig
OT yacTH Beca ABYX MOCTOB Ko = — .
KpaHOB B npoJerax b—B n b Jg +Jg +Jp
B—-r |
o 1,18
©1,184-3,2241,09
= 0,215
2.50,5-1,2-0,8.0,215 20,8
Ot Beca noakpaHoBHIX KoOH- |0,3:12 3,6
CTPYKLUHHA o ~
Mtoro | 24 4
Ot yacTH Beca JBYX MOCTOB K Jo
KpaHOB B InpoJetax b—B wu == — =
Bp—-r P ° Jg+Jg+Jr
o 3,22 o
©1,184-3,22 41,09
= (0,578
2.50,5-1,2-0,8-0,587 56,9
Ot Beca noakpaHoBuix KoH-}0,3-12-2 7,2
CTPYKUHHA L ) ]
UToro 64,1
Ot yacTH Beca ABYX MOCTOB' J.
KpaHoB B npoJsetax 5—B ul| K, = — =
B—r | Jg -+ Jg + Jr
Lo
©1,184-3,22+1,09 |
' | = 0,199
2.-50,5-1,2:0,8-0,199 19,3
Ot Beca noaxpauoBblx koH- |[0,3-12 ‘ 3,6
CTPYKUHH
l HTtoro | — l 22.9
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e o Hpoamofwg_z_z_q_ raba. 8
-y Iz
S = =,
E :a Harpyska Buiuncaenue x 2
O = i 3 5
C)g::l lﬂ::ﬁ
OT Beca MOCTOB oOCTajbHHX | 2:50,5-1,2-0,8 97
0 ABYX KpaHOB B npoJeTax
 \6—B y B—r
To iKe, mMoAKpaHOBHIX KoHCT- 0,3:-(96—12) -4 100, 8
- | pyKuui , B o
HUtoro — 197, 8
| |
Qo {Or 2 Beca yuacrtka creitnl, | 0,5{0,29(18,9-—6—2,4) 10,2
PacCiiOJIOXKEHHOTO B npenc.ax ! X6-+0,038(6+2,4) - 6]
BBICOTHI KOJOHHK]
To xKe, KOJOHHEL 0,5:5.61 2,8
MTtoro — 13
Qi1 | Ot Y2 Beca KooOHHE 0,5-5,6! | 2,8
s — e | — —
Q12 | Ot Vs Beca KosioHHL] 0,5-7 48 3,8
_—
| Ot /3 Beca yuactka creipr, 0,5(0,29(18,9—6—2,4) % | 10,2
Q,, |Pacnojokernoro B npeaeaax | X6+40,038(6-42,4) 6]
13 | BBICOTH KOJIOHHM
To xe, KONOHHK 10,5-5,61 2,8
l Hrtoro —_ 13
| Ot !/, Beca yuactkoB po- 0,5[0,29(18,9—6—2,4) %X |[161,5
| JOJIbHBIX CTE€H, pPacnoJoeH- X (96—6-7—3-2) 2+
HBIX B NpeAenax BLICOTH KO- | 4-0,038 (642,4) (96—6X
0 JIOHH X7—3-2)2]
H | To xe, yyacTKOB TOplEBHIX 0,5-0,29-18,9(3,5-246X (104,
CT€H, pacCnoJOXeHHbX B Iipe- | %¢2)2
AeJax BbICOTbHl KOJIOHH
To e, Bcex KoOJOHH, KpoMme 0,5(5,61-8-3+7,48-8) 97,2
KOJJOHH DaCCUHTLIBAEMON pa-
M bl |
—_— — — _ | | _
Mrtoro — 4~'3(“52..3
0 Or !, Beca ywacTkor npo- 0,5[029(18.9—6—2.4) X *161,5
' | noabHbIX cTeH, pacnoaoxen- | 6-8-24-0,038(6+42,4) X
HbIX B Mpejeax BbCOTHl ho- | X6-8-2]
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ITpodoasenue Taba. 8

< o
: 5 B
= E & Harpyska BrivHcaeHHe | § e,
Qeg Az e
Ot /2 Beca yuactkoB Topue-|05-0,29-18,9-6-18 296
Q BbIX CTEH, PACOJONKECHHBIX B
15 | npeaenax BbLICOTH KOJIOHH
To ke, croek npomo/bHoro u}0,5-2.81(16-+18) 47,8
TOPUEBOro (GaxBepKoB 1 _ ‘ __
!
Hrtoro — 505,3

PACYET KAPKACA HA 3BM KAK CHCTEMDI
CO MHOMHMHMH CTENEHAMHU CBOBOAbI
(BLINNOJHAETCA B COOTBETCTBHH C YKASAHHSAMHU
fifn. 2.10 U 2.11),

8. OnpesensieM BEIMYWHLI BEPTHKAALHBIX pacuyeTHbBIX Harpy3oK, <o-
CPEAOTOYEHHBIX B IEHTPax TNpHBeJeHHSA MIHHAMHUYECKOH pacyeTHOH cXxe-
Mbl KapkKaca, cOCTOsilieH M3 PacCYUTLIBAEMOH TNONEPEYHON paMbl, 3KBH-
BaJICHTHOH CTOHKH, 3aMeHsAIied Bce ApPYTrHe nolepedHble paMbl Kapka-
Ca, N 3KBHBAJEHTHOH CTOHKH, 3aMeHnslouled Bce (axBepKOBLIE CTOHKH
(pHc. 48,0).

Bbluucienns BePTHKAJIBHBIX HArpy3oK IpuBeleHnl B TabJg. 8.

9. Ilpon3asoanm pacuer Kapkaca Ha IBM mno aporpamme «Kappa-5»
(Beinyck 1-136, 1971).

Tabanna 9

———

Harpyska I dmnmﬂanﬁmaeda- [1 d}ﬂpﬁ:ﬁxmeﬁa- ilﬂﬁlgc::ﬂi
B 1‘ uT, ; ,66¢C; -T, = (0,757 ¢; - Tqe=0,339 ¢;
off03Have~ BEJIH- Blu = 1,2 ﬂﬂa = 1,98 B3a = 4,43
HHe YyyHa, —— ——
T Tk Sk | Mex Sox sk I Sax
I ' 2 | 3 4 5 6 g 8
— — —— e
Qi —Qs | 2322,5 | 1,004 |304,9 |—0,037] —17,01]—0,006 | —6,17
Qs 24,4 | (0,545 1,6 {—0,0211—0,1 1—0,008 1 —0,09
Q- 64,1 | 0,456 3,5 |—0,018—0,23 | 0,566 16,04
Qs 22,9 | 0,557 {,5 {—0,021}—0,1 0,0117 0,12
Q, 197,8 | 0,516 | 12,2 |—0,018| —0,71 |—0,004 | —0,31
Qo 13} 0,306 0,6 ;—0,011} —0,03 |—0,002{ —0, 0!
Q11 2,8 | 0,288 | 0,1 |—0,011|—0,01 {—0,005|—0,01
Q12 3,8 10,24 |\ 0,1 {—0,01|—-0,011] 0,34 0,58
(13 13 0,292 0,46 [ —0,012;] —0,03 |—0,007 | —0,04
Q14 362,8 | 0,269} 11,72 ) —0,01 | —0,69 |—0,002 | —0,32
Q15 505,3 | 0,691 | 41,92 0,307 30,69 0,001 0,15




Ta6auua 10

OcHOBHOE CoOYeTaHHe Ha- I Ocoloe coueTaHHe Ha-
No Ceye | I'PDV30K I'DY30K
Papg | crepX-| yue l — N——
HA
| M, TcMm | N, ¢ | Q, T¢ | M, Tem N, ¢ | Q, T¢
2 1 1—1 | —33,5 71 4.5 | —42,9 53,9 6,1
3_ 2—2 102,2 83,1 |—6,6 ] 112,56 64,8 | —5,2
B 5 I—1 | —bb,9 [103,7 8,5 | —60,9 79,5 9,7
7 2—2 | —136,1 (254 ,4 6,1 197 | 164,6 | —-10,?
' I
B | 1—r | —s7.9 82,5 | 16,2 111,6 | 61,7 | —20,5
B 13 | 2—2 | —244,9 (383,9 | 14 | 437,2 176,9 | —21
|
r 15 I—1 | —34.,5 49,8 4 8 55,7 41,1 { —9,2
17 2—2 | —146,9 |1212,6 | 13,5 | —181,3 | 137,1 9.4

B t1ab6a. 9 npuBcaeHB pe3yJbTAThl pacyeTa: 3HAYEHHs NEPUOLOB KO-

nebanuil Kapkaca 7, k03p¢UuHeHToB Pi, U TMNixk 1 <CEACMHUGCKHX Ha-

rpy3oK Six (B TC) masa nepBeIX Tpex dopm KoaebaHHK KapKaca. Pacuer-
Had cXeMa KapKaca jgadHa Ha pHuc. 438, 8.

B taba. 10 ajas paccUHTHIBaeMOH

[®
0

@
®

&

@_f_
@

Puc. 49, CxemMa ny-
MepalKH cTepXiICH

2 pambl
ONepeyHorn paMbl NIPHBEJIEHDI

3HaueHHA pacueTHbix youauii M, N, Q B cevenusaX KoJIOHH (pHC. 49)
npH 0co60M COYEeTAaHHH HATPY30K C YYETOM CEHCMHYECKOro BO3AEHCTBHSA.
B sTo0il e Tabaune AJs CPaBHEHHS NpHBENEHBH 3HAYE€HHs PaCUETHBIX
YCHJHH JAJS OJHOH M3 INeCTH KOMOMHALHA Harpy3oK OCHOBHOTO COYETa-

HN3.

b. PACYET KAPKACA
B TPOJJOJILHOM HAINMPABJIEHHH 3JAHH I

PacueT KapKaca 3JaHHs Ha INpOAO/bHbBIE CEHCMHUECKHEe Harpy3kH
3aKJIOUAeTCd B NPOBEpKE HeCylLleH CMOCOOHOCTH CEYeHHH BEPTHKAJbHBIX

cTaJbHBIX CBSI3€H MO KOJOHHAaM,

paCcyeTHbIX HAI'PY3OK NMPH OCHOBHOM HX COYCTAaHHH.

M3 pacuera cBsi3ell Ha OCHOBHOE COUCTAHHE HArpy3oK ONpEIEJieHD!
VCHAHSA B 3/J€MEHTAX CBsidell W Ha3HAueHbl WX CeyeHHsd. Pe3yJjbTartsl pa-
cuetTa NMpHBeAEHH Ha cxeMax puc. 495. llpn 3TOM NyHKTHPHBLIMH JIHHMA-
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MH HAZ CXeMax I[OKAa3aHbl 3JeMeHTHl, JHHeHHble AcopMalHM KOTOPLIX B
pacyeTe NepeMelleHHH He YUTEHHI.

Taxk Kaxk NOpPH30HTa/NbHAas KECTKOCTbh AHUCKA (IOKPHITHA H3 CTAJBHOrO
npodHIHPOBIHHOI0 HACTHAZ HEXOCTATOYHO H3YUYEeHa, pacyYeT BepTHKaJbL-

HbIX CBsi3ell MO KOJOHHAM TNPOH3BOAMM N0 JABYM cJjaydasMm KoJgebOaHHMH
KapkKaca, NpHBeAEHHbIM B M. 2.12.

10. OnpenensieM XeCTKOCThb CBSI3€BLIX MaHekell Ha YpOBHe Bepxa
KOJIOHH 6e3 yyeTa npoaoabHbiX AedopMaliHil KOJIOHH, NMOAKpaHOBHIX Oa-

JIOK H Daclopok (B 3amac NpoyHoCTH). Pe3yabrarhl BBIYHCAECHUH »KeCT-
KOCTEH CBsI3eBbIX MaHeJel NpuBeAeHbl B Taba. 11.

CyMMapHass JX€CTKOCTb BCeX CBfI3eBbIX IaHe el Kapkaca 34aHHs
paBHa C=2350-+42240-2+4-2400=9230 Tc/m.

11. OnpeneviieM BepTHKANbHYIO HArpy3Ky oOT cOOCTBEHHOro Beca
KOHCTPYKUHH H CHera.

BepTUKanbHYIO Harpy3ky ot coOCTBEHHOrO Beca KOHCTPYKUHII H CHe-
ra onpeaenseM no ganabiM taba. 12 6e3 ydera Beca MOCTOB INOJBECHBIX
M MOCTOBHIX KPaHOB, TaK KakK INpH pacueTe KapKaca B NPOAOJLHOM Ha-
[IpaBJIEHHU Harpys3ka OT KpaHa He YYHTbiBaeTcd (nNyTH KaTaHHA 3THX
KPaHOB PAcIiOJIOKEHBI BAOJB NPOJIETOB U NPU NPOLOJbHOM CEHCMHYECKOM

TOJIYKE KPAHBI [IPOKATATCH [0 pejbCcaM, HE OKa3bhiBas BJHSIHHSA CBOMM Be-
COM Ha YCHJHS B CBA3AX 110 KOJIOHHAM).

BoiuMc/ieHHsl BepPTHKAJBbHOM HArpy3ku JJIS KaXKJAOro psAga KOJIOHH

npusedentl B tabu. 12. CymMMapHas Harpy3ka Ha KapKac 3JaHHA paBHa
@ =063247414733+620=2726 <.

12. OnpepensieM nmepHojbl «cOOCTBEHHBIX KoaebaHMA mno ¢opmyJe
(8}

a) Kapkaca 3gaHuHa ([Ja pacyeTa Mo NepBOMY CAyYaio):

T—2 ]/i:_-g]/- 2725 1,08 c;
C 9230

6) NpoaoJbHEIX PSJAOB KOJOHH (ST pacueTa 0 BTOPOMY ¢Jayualo)

T, =2 ‘/ 632 _ 1,04 c; TB=2‘/ o114
2350 2240

Tp =2 ‘/ 133 1,14 ¢; T, =2 ‘/ 020 —1,02 c.

2240 2400

13. OnpepenisieM Ko2b¢uUNeHTH JHHAMHYHOCTH 10 dopmyaaM (2)
H (4):

a) NpH pacyeTe KapkKaca 3Janus (no mepBoMy Clydyalo):

| |
— - = = (), 93; = =0,93-1,5=1,40;
b= 108~ 009 Po=Pa

6) npH pacuere NPOAOJBHBIX PSAOB KOJOHH ([0 BTOPOMY Cay4alo):

- 0.96: B , =B, a=0,96-15=1,44:
1 1
= - —_ _—_0,88; — ﬂ.=0 88'1,5-—'——'1,32;
BB TE 1114 B(IB ﬁﬁ )
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Tabauma 1]

e

N_ N 1
Pan xoJaoux Ceqiggsu?nﬁhn:ema F, m? i, m Np, TC N. 1c 0 = ;_tF [, M]TC C= T » TC/M
17 126 %8 0,01182 8,07 0674 0.674 1.475-10-5
1 140X9 0,00494 18,1 1,505 1,505 39,6-10-5
3771 125%8 0,01182 8,07 0,674 0,674 1,475.10-5
Htoro — — — — 42 55-10-° 2350
3717 1256%38 0,01182 7,2 0,600 0,600 1,04-10-5
buB 3717 125 %8 0,01182 7,2 0,600 0,600 1,04.10-3
| 1160x100x9 | 0,00458 18,1 1,505 1,505 42,50-10-5
I UrToro —_ — — —_ 4458-10-° 99240
37771258 0,01182 7,2 0,600 0.600 1 04-10-5
37771258 0,01182 7,2 0,600 0.600 | 04.10-5
| T 160X 100X9|  0,00494 18,1 1,505 1,505 39,6.10-5
Mroro — — — —_— 41.68-10-3 2400
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Tadtauna 12

Harpvska

—

Briylic/ieHHe Harpy3ku G AJis pAAa KOJOHH [0 OCH

b

B

OT Beca mNOKpHLITHA, CHe-
ra 4 CTeH, pDAacHoJOXKeH-
HBIX BHIIE BEpXa KOJOHH

Ot /4 Beca KoaoHH, mon-
KpaHOBBIX 0aJiIOK U CTeH,
PaCIIOJIOKEHHLIX B mNpege-
JIaX BBICOTBI KOJIOHH

Ot !/» Beca ¢axBepKoBHIX
CTOEK M CTeH, pacioJo-

(0,182+40,035) 12,5
xX96-40,1-2-96+
+0,29-4,1- (96412,5X
X2)=423,5 1C

0,25-5.61-94-0,25-
[10,29. (18,9—6—2,4)
(96—6-8)+4+0,29. 189X
X3,0-2-40,038 (642,4)
X (96—6-8) | =

= 62,0 TC

0,5-2,81-1140,56X
X10,29- (18,9—6

(0,182-40,035) - 24X
*96+40,1-2.96-}
~+ (0,1364+0,0324
+0,0274-0,025% 2,54+
+0,124)724-0,054 -3¢
X6:240,29-4,1.24
X 2=0605,7 1C
0,25-5,61-9-40,25%
xX0,3:964-0,25-0,29
X18,9-6=28 Tc

0,5-2,81-6-40,5-0,29%
% 18,9(24—6)2 =

(0,182-}0,035) 24X

X 96+ (0,136-4-0,032+
+0,02740,025-2 54
+-0,124)724-0,054-3X
X6-24-0,29-4.1-24°X
X2=0586,5 1¢C

0,25-7,48-9-40,25X
X0.3-96-24-0,25X
X0,29-18,9-6=
=394 T1C

),5-2,81X640,5-0,29X
%X 18,9(24—6)2=

i -

(0,18240,035) 12.5X
X96+0.29 - 4,1 (96+
+12,5-2) =404,3 1C

0,25-5,61-940,25X
X 0,3-96+0,25[0,29X
X (18,9—6—2,4) X

X (96—6,8) 40,29 x
X18,9-3,5-24+0,038X
X (6+2,4) (96—6X
X8)] =698 tc
0,0-2,81-11+0,5X

X [0,29(18,9—6

}KeHHbBIX B fnpepesgax Bbi- | —2,4)6-8+0,29-18,9X |=107,1 1c =107,1 TC —24)6-8-+4+0,29-18,9X
COTH! KOJIOHH ¥ CBS3AaHHBIX }(9-2—]—0,038(6—!—2,4)>(| X9.24-0,038(6+
C NOKpPBITHEM ¢ noMoilbio | X6-8] =145,5 ¢ | +2.4)6-8] = 146,56 1¢
(paxBEePKOBHIX CTOEK

| —_

Qa=632 1cC QB =741 1C @s=733 1C Qr =620 1c

UTtoro




1
Pp = 5 =Ty =088 Pap=f 0= 0,88-1,5 = 1,82

] |
Br = e Too =098 By r=Pr @=0,98-1,5=1,47.

14. OnpejensieM pacueTHble BeJIUUMHBI CCHCMHYECKHX  Harpysok,
AE€HCTBYIOLIUX HA CBsI3€BHIE MNaHENW KapkKaca B YPOBHE BepXa KOJIOHH:
a) Npu pacyeTe Kapkaca Nno NepBOMy cJayudaio — o dopmyae (14):

QK. B, C, 2726.0,1-1,4-2350

S, = = - = 97 TC;
A C 0230 T
C 2726.0,1-.1.,4.2240
Sg —.QKC PaCp _ = 93 71C;
C 9230
C 2726.0,1.1,4.2240
Sp = QK PaCp _ ~ = 93 TcC;
C 9230
QK; B,Cr  2726-0,1-1,4-2400
S = == = 99 T¢;
C 9230

6) npu pacyere Kapkaca Nno BTOPOMY cayyaiw — 1o dopmyae (15):
SA =QA Kcﬁﬂﬂ= 632'0,1'1,44 =9]. TC;

S =Qp KBy 5=741-0,1.1,32 = 98 Tc;
Sg =Qpg KBy g=733-0,1.1,32 =97 rc;
Sp = Qr KBy r=1620-0,1-1,47 =91 Te.

s pacuera npuHHMaeM OOJIbLIIHE 3HAYEHHSA CEHCMHUECKHX HArpy-
30K, NIOACYHTAHHBIE MO 3THM ABYM (POpPMyJam:

Sp=97 1¢; Sg=9 1¢; S5 =97 1¢; §; =99 TC.
Tabauupa 13

)

vl

|
|
r

' MEE | o= l’ HE F “E
% = |1 S R P
¥ H 5 | & . B E ? | Mkp g e
AR | 838 |« || % | £ S s |
| T
4 |17125x839,4| 807| 21,8 13,87 208 | 0,163) 1 | 3394 | 2100
1 7140 9]49,4]1810] 146 6,1 | 297 | — | 1,4 | 2111 | 2100
{
T T125%8/39,4/720| 19,6 (3,87 186 | 0,204] 1 | 2438 | 2100
I 77 160X |
‘S: B XlOOX
X9 45,8/ 905|147,5 |5,15] 176 | — | 1,4 | 2300 | 2100
p | 310125X839,4) 720| 19,8 |3,87 | 186 | 0,204| 1 | 2463 | 2100
T117140x949,4/1810] 149 |6,1 | 297 | — | 1,4 | 2154 | 2100
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15. PaccuuThiBaeM 3JeMeHTH CBfAI3€A HA YCHJAWS, BO3HHKAOUIHe B
HHX OT AeHCTBHA CeACMHYECKHX HAarpy3ok. PesyabraThl pacuera CBS-

3ell npuBedeHbl B Taba. 13.
[TosiydyeHHble 3HAUEHHUs HANPSIXKEHHH NOKA3bIBAIOT, YTO CEYEHHS CBH-

3efi HeOOXOAHMO VYBEJHYHTH, UTO MNPHBEAET K YBEJHUEHHIO XECTKOCTEH
CBS3eBbIX INaueseil U KAk CJeACTBHe K VYBCJHYEHHIO CeHCMHUECKHX CHJL.
CnefpoBaTeJbHO, HeOOXOIHMO TIPOH3BECTH MOBTOPHHIA pacdeT, KOTO-

Dbl BLINOJIHAETCH aHAJIOTHYHO NPDHBEACHHOMY.

Mpumep 2. Pacuer CBsi3eH NOKPBITHA
O HO3TA}KHOro 3JlaHWfl Ha CEHCMHUYECKHEe HArpy3KH

PaccunTath CcBf3H NOKPBLITHA OJAHOITAXKHOrO 3JaHHA € PaCYETHOH
ceicCMHYHOCTBIO 9 6ans10B, PACCMOTPEHHOrO B npuMepe 1.

KOHCTPYKTHBHOE pelueHHe FOPH30OHTAJIbHBX M BepPTHKAJbHbIX CBA3EH
MEX/AY CTPONHJbHLIMH ¢epMaMH NOKPHTHA MNPHHATO no cepuu |.460-4
«CTasbHble KOHCTPYKLUHH NOKPLITHA NPOH3BOACTBEHHHIX 3J3HUA ¢ INpH-
MEeHEHHEM CTaJbHOro npodHJIHPOBAHHONO HACTHJA» (BuINYCK 3), a CBA-
3efi mo oHapio —no cepun 1.464-2/73 «CranbHble KOHCTPYKIHH CBETO-

a 8/ 174 52 51

>

000

HZ

T5=m: 15#1’(3 f S:Irc
4 X6000- 24 000

- r

4/

Jnemenm  clasy flogca Pacrocs!

Puc. 51. K pacuery nonepednoft cBadesod ¢epMbl 8 NAOCKOCTH HHIKHHX MNOACOB
CTPONHABHLX epM

a — reoMeTpHuecKas cxema <CBA3H; O — ycH/Hs B CBSA3eBOR depmMe OT €EOHHHU-
HblX HATrpYy30K

a’palHOHHBIX (OHaped MPOH3BOACTBEHHLIX 3RaHHH» (BBIMYCK 2). Teo-
METPUYECKHE CXeMbl CBfidedl H 3HAUEHHS YCHJHH B HX 3JIeMEHTaxX OT €/H-

HHUHLIX HArpy30K npusefedbl Ha puc. 50 u 51,
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Beprukanbuble pacueTHble HArpysku (¢ yyeToM Ko3QPHUHEHTOB ne-
PErPY3KH H COYETANHA) OT COOCTBEHHOrO Beca KOHCTPYKLHH MOKPBITHA,
CTeH, CHera ¥ MNPOMIPOBOAOK, pa3MellleHHbIX B MeX{pepMeHHOM IIPOCT-
pancTBe, NpHBeHeHL! B TabJs. 4 npuMmepa 1. IlpomnpoBoaxu xpensitcs K
BEPXHUM HJIH HHXHHM MNOSCAM CTPONWJbHbBIX ¢epM H Harpy3ka OT HHX
nepefaeTcs Ha BepxHHe nosica ¢epm B pasmepe 30Y%, Ha HuxHHe — 70%.

Hasa onpenesenus BeJHYHH CeACMHUYECKHX HATrPy30K Ha CBH3H 110
¢opmyne (1) 3nauenne npouaBcicHH KoddduuuentoB Kcf, 1M npHHS-

TO H3 pacCdE€TA KAapKaca: B MNOMECPEYHOM HAIpaBJCHHH 3JdHHA pPaBIIBIM
K. B,n=0,1.1,2.1=0,12;

B IIPpOAOJILHOM HAINlpaBJE€HHHU 3J1aHHA PABHbBIM
KeBgn =0,1-1,7.1=0,17.

[Ippumevanne 3Hauedne KosbduuHeHTa B, ANAA onpene-

JIEHHS] TPOAOJIbHOH CEHCMHYECKOH HATPY3KH HaA CBS3H NPHHATO HaH-
O0ONbINHM H3 OKOHYATEJBHOrO pacyera KapKaca B NPOAOJbHOM Ha-
npasJjeHud (N0 nepBOMY H BTOPOMY CJAy4asiM), KOTOPHI B MNpHMe-
pe | He NpHBeleH.

A. PACYET NOMNEPEYHBIX CBSI3EBbIX PEPM
B [1JIOCKOCTH BEPXHHX IIOCOB CTPOIHJbHBIX PEPM
(BBIITOJIHAETCS B COOTBETCTBHH C YKA3AHHSAMH
[111. 2.26 H 2.27)

1. OnpenensieM 4Yuca0 CBA3eBLIX (epM IO BEepPXHHM nNoOsicaM CTPO-
NHUJAbHHX ¢epMm B npoaerax A— b u B— T nokpuiTis 6e3 QoHaps H

NPOH3BOAUM NOAOOP ceyeHHH 3JEeMEHTOB CBfA3EH.
BriyucaseM no c¢opmyde (1) 3HaueHHe NpPpoOAOJBHOH CERCMHYECKOH

Harpysku (2S;), nepejamlneics Ha Bce CBH3H TNpoJeTa TNOKPLITHS B
npeaenax AAUHBLI 3AaHust (pHuc. 12, a). Ilpu 3TOM pacueTHYIO BePTHKAJlb-
HYIO Harpy3ky  onpefeJssieM OT Beca KPOBJH, NPo¢HIHPOBAHHOrO Ha-
CTHJA, NPOroHoB, cHera, 50% Beca HeCcyUIHX KOHCTPYKIHH TIOKDBITHA H
30Y% Beca npoMNpPOBOAOK.
¢=(0,08140,01540,010+0,0354+0,5-0,0404+0,3-0,036) (24—3) X

X 96=2346,8 1c;

%25, =QK,p,n=2346,8.0,17 =59 Tc.

BolucasieM 3HaueHHe NPOAOJLHOH ceHCMHUYecKoil Harpyskd (23S3),
nepenarpoliedcss Ha CcBA3eBY10 depMy, pacmoJOKeHHYK B TOpUEe 3AaHHA.
Harpysky Q onpefensieM OT Beca TOpPLEBOH CTEeHH Ha ydacTKe B Mpe-
geslax BEPXHEH NOJOBHHBI BEICOTHI CTPONHJABHOH (depMbl H mnaparnera.

[Tpu Agpepmm=3,3 M ¥ Apapanera=0,8 M nHmeeM:

3,3
Q =0,29 (24—6) (7 +o,s) —128 1!
28, =QK.p,n=12,8.0,17=2,2 .

OnpegensieM YCHJAHA B I0sCe cBsi3eBOH ¢epMBl OT CEHCMUYECKHX
HArpysok XS; u IS, npunumas u3z tafin 14 3HAYEHUS YCHJIHH OT elH-

HHUHBIX HAarpy3o0K, AEHCTBYIOUIHX Ha cBfi3eBYi0 ¢epMy COOTBETCTBEHHO

1o cxeme 4 u cxeme 6:
a) oT HArpyskH 28;=>59 1¢: N;=10,54-59=31,9 1c;

4* 3ak, 373 83



6) oT HarpyskH 2S;=2,2 1¢; N2=10,69-22=1,5 Tc.

DeMeHThl ¢BsideBHIX (epM NPOCKTHPYEM H3 3aMKHYTHX T'HYTOCBap-
Huix npodunert. Ilosca cBsizeBHX ¢depm npHHEMaem cedeHHeM 803 MM
C Hecyuwleill crmocoGHOCTBLIO NMPH 0coO0M CcOYEeTaHHH Harpysok [N]=
=-——16,3 1¢ (cM. auct 27 cepun 1.460-4, B 3).

[To dopmyae (18) onpenensieM MHHHUMAJAbHO HeOOXOAHMOE YHCJIO
cBA3eBbIX epM HA OechOHAPHBIH NPOJIET MOKPLITHA:

N, 31,9

—— = 2,2,
: [N] — N, 16,3—1,5

[IpuupmaeM TpPH cBfi3eBblie (pepMbl, KOTOPhHe B COOTBETCTBHH C YKa-
3aHUAMH n. 2.22 pacnoJsiaraeM y TOPLUOB H B CepelHHE AJHHBI 3JaHHA
(pue. 52).
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Puc. 52. Mlnan nporoHos M cBR3efl mo BepXHHM nosicam depm
! — nonepeunnie cpasessle hepMbl; 2 — NPOroHM
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OnpegensieM CyMMapHHE pacyeTHble YCHJAHS B 2J€MEeHTaX CBs3eBblX
¢epM W NpoH3BOAHMM NOAGOP CEYEeHMH 3JEeMEHTOB CBA3H, Y4YHTLIBas cje-
Aylollee pacnpegeseHHe ceHCMHYECKHX HArpy3ok: S, BOCnHpHHUMAETCA
BCeMH CBsI3eBLIMH (pepMaMH H pacnpeiensiercsi MexXAy HHMH paBHOMEp-
HO, Sy — CBSI3eBbIMH (pepMaMH, PaCNOJIOKEHHBIMH B TOpPUAX 31aHHSA. Bhi-
YHCJEHHA YCHAHUM B 3»JeMEHTax CBf3eBblX (epM H NPHHSTHIE CEUEHUS
npuBeaelsl B taba. 14.

Tabanuuna 14

2 - T B e s 3 g,
22 ‘ - = 3 2.
5 o 5 & 5 S 2
= ¢J . =) O m
o0 I o | & 24 S 59
¢3 | - | = - | & | 29 : 52
= o u Il u | BT 3 H 2
\SE C;; U? 0’3' U;. ! E(’; o E.. gg
O & ST =Y i B~ T A, 03 | = T o
Il
n |—0,54|—10,6/—0,69{—1,5| —12,1 |I'm (J80x3 | —16,3
p {—0,46|—9,1 |—0,65|—1,4| —10,5 |'u [] 110x3| —14,1
y |—0,20]|-5,7]—0,29|—0,6| —6,3 |[w O 110x3| —11,4
v '

2. OnpenensieM 4yHCAO CBA3€BbHIX ¢)epM IO BEePXHHM [0ofcaM CTPO-
NHJABHBIX ¢epM B npoJgetre b — B nokpeitHs ¢ ¢poHapeM H NPOH3BOAHM
noafop ceyeHuii 3JeMEHTOB CBsA3eH.

Boiuncnsem no ¢opmyne (1) 3HaueHHsT <CceHCMHYECKHX HATPY30K
285,+2S6, nepeparmompxcsi Ha CcBA3eBble ¢epPMBl B COOTBETCTBHH C
puc. 12, 6. XapakTepHCTHKA HAarpy30K H HX BLIYHCJEHHSI MNpPHBEAEHbI
B Taba. 15.

OnpegensieM ycuJHS B IMOsice CBsA3€BO# ¢depMbli OT celCMHYECKHX
Harpysok XS;; XS, 2S; u £S; KoTopble paBHOMEPHO pacHpelensioTcs

MEXAY BCEMH CBSI3eBREIMH (epMaMH (YCHJIHA B IOSCe OT EIUHHYHLIX
Harpy3oK npHHHMaem H3 tabauubl Ha pHe. 60)

N, =0,84-24,7=20,7 1c;
No=0,42-11,2=4,7 1c;
N3=0,01-13,8=0,1 1c;
Ny=0,54-10,6=05,7 T1c.

OnpeneasieM ycuauss B TIosice CBA3eBofi depMbl OT CEHCMHUYECKHX

Harpy3oK XSs H 2Ss, KOTOPBle BOCHPHHHMAIOTCS CBSA3€BHIMH depMaMH,
PacnoJOXKEeHHBIMH B TOPHAX 31aHHUS:

Ng=0,75-4,3=3,2 1c; Ng=0,69:-22=15 rc.

Onpegensem no ¢opmynae (19) MHHHMaJbHO HeOOXOAHMOE YHCJO
cBs3eBHIX ¢epM HA npojer 5 — B ¢ ¢onapeM, MNpHHUMAS 3JEeMEHTHI
MMOSICOB CBA3EBHIX (epM H3 3aMKHYTHIX THYTOCBApHbIX NpoduJjaeilt ceye-

HHeM 80X3 MM ¢ HecyllehR CITOCOOHOCTBIO NpPH 0CO60M COYETaHHHd Ha-
rpy3ok [N]==16,3 Tc

N1+N2I+N3+N4 20:7+4:7+0:l+5|7

= - — =927

[N] — (N5 + Ne) 16,3 — (3,2 4-1,5)

[IpuruMaeM Tpu cBfizeBble (epMBl, KOTOpbLIe pacnojaraeM vV TOp-
IOB M B cepeiuHe AJHHB 3AaHHA (puc. 52).
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Ta6awnua 15

CXeMul
DacnoJJo-
HEeHRH
Harpy3o0K
1o puc. 50 |

Harpyaku

Cxema |

LOT Beca KPOBJIH,

iy gyl el i,

OT Beca KpoBJau, npodHuIu-
| POBAHHOTO HacCTHJa, [POro-
HOB M CHera Ha BceM (oHape
H or 40% Beca (¢oHapHLIX
naHeneit (¢ 6GOpTaMH, MOHO-
peJsicaMi, MepenJieTaMH,
XaHH3MaMH OTKPLIBAHHUSA H
TOpUaMH (poHapa).

npopHIH-

Cxema 2

Cxema 3

Cxema 4

CxeMma 5

CxeMa O

POBAHHOrO HAaCTHJa, TMporo-
HOB W CHera Y {oHapsa BAOJD
31aHHA Ha YYacTKe ILIHPHUOH
1,5 M H or 60% Beca ¢o-
HapHbLIX nanejen (¢ Oopramm,
MOHODEJbCAMH, nepensera-
MH, MeXaHH3MaMH OTKphIBa-
HHA H TopilaMU HOHapHA)

Ot Beca KpoBJH, npoduHJIHPO-
BAHHOTrO HAaCTHAZ, IMPOTOHOB
H CcHera, pacnojoXeHHBLIX Ha

BHeQOHADHOH 30He  IIpoOJe-
Ta

Ot 509% Beca HecyuUlHX KOH-
CTPYKuUHMiT NOKphTHA H 30%
BeCa MPOMIIPOBOJIOK
OT Beca KpPOBJH,
pOBaHHOro HacTHuJja,
HOB M CHera C ydacTtKa

pea doHapeM

npoduu-
IIpOTo-
fie-

OT Beca TODUEBOH CTEHH N2
y4acTke B Ipenesiax Bepx-
HEel IOJIOBHHH BHICOTHI CTpO-
NMUJAbHON (pepMBI H napanera

M¢e-

e .

il

BuiuHCheHuA

£S5,=1[(0,081+40,015-40,010-4-
-+0,035)72-1240,4(0,1364
+0,03240,0274-0,025-2,5 +
+0,124)72.2-40,4-0,054-3 X
X12:21-0,17=24,7 1C

2S:=1[(0,08140,0154
+0,0104-0,035)72-1,5-240,6
(0,13640,0324-0,0274
4-0,025-2540,124)72-24+
+0,6:0,054-3-12:2]0,17 ==
=112 T1C

>S3=(0,0814+0,01540,010+4
+0,035)96-3-2-0,17=
=138 TC

284==(0,5-0,0440,3X

% 0,036) (24—3)96-0,17=
= [0,6 TC
2S55=(0,081+0,015+4
-+0,01040,035) {12+1,5X
X2)12-0,17=4,3 TC

3,3

2S56=0,29(24—6) X ('—"2"‘" T

+ 0,8) 0,17 = 2,2 TC

OnpenensieM cyMMapHblie pacyeTHhle YCHJHA B 3JIeMEHTaxX CBA3CBBIX
dhepM H npou3BoauM NMoAGOp ceueHHH 3JeMEHTOB CBsi3eH MO COPTAMEHTY,
npuBegeHHoMY Ha aucre 27 cepun 1.460-4 (BHI 3).

BoiuucieHus ycuauil B 37eMeHTaX CBA3€BLIX depM U NPUHATHIE CE-
yeHHs rpuBeaeHbl B Talba. 16.
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5. PACYET [IOIIEPEYHbIX CBA3EBHKIX ®EPM
B [1JIOCKOCTH HHXHHUX [IOACOB CTPOIIHJIBHbIX PEPM

(BBIIIOJIHSIETCS B COOTBETCTBHH C YKA3AHHSIMH
[111. 2.26 u 2.29)

3. Onpenensem no dopMyae (1) nponoanHble cedcMHYeCKHe HArpys-
KH Ha CBsI3eByI0 (depMy, PAacIOJOXKEHHYI0 B nposaere b—B y Ttopua
3JAHHUA:

a) or 509% Beca HecyWIHX KOHCTPYKUMA nokpbiTHa H 70% Beca
npoMnpoBOoAoK. CeHCMUUECKVIO HArpy3Ky BBIYHCJASIEM cHavyaja Ha BCe

CBSI3H NPOJIeTA TIOKPBLITHS, 4 3aTeM PAaBHOMEPHO pacnpenesseM ee MexK-
Ay CBS3€BLIMH (hepMaMH

Q= (0,5-0,0404-0,7-0,036) (24—6)96="78,1 Tc:;
S=QK_ pyn=78,1.0,17 = 13,3 1c.

B cooTBeTcTBMH ¢ yKa3aHueM N. 222 nonepeuyHble CBA3€Bble (PepPMHI
B IJIOCKOCTH HHMIKHHX MNOSCOB CTPONUIBHBIX ¢hepM YCTaHABJAHBAEM B Me-
cTaX PACIHONOXEHHUA TONEePEeYHLIX CBRA3eBHIX ¢epMm Mo BEPXHHM NOsfcCaM
cTpONHAbLHHX ¢epM (puc. H3), T. €. TpH cBA3EBbie (QepMbl Ha TNPOJIET.

CnenoBaTeNpbHO, Ha OLHY CBfI3eBYIO (epMy nepelaercs

13,3
285 = 3 = 4 4 TC;

6) OT Beca TOPLEBOH CTEHH Ha ydacTKe B MNpejesnax HHXKHeH no-

JIOBHHB! BbICOTHl CTPONHUJABHOH (PEPMEI U BepxHe# TOJOBHHHE BBHICOTH KO-
JIOHH:

3,3 18,9
=029 (—-2—'“ } o ) (24—6) =57,9 1c:

2Sy=257,9-0,17=9,8 Tc.

CirelloBaTesbHO, CYMMapHasi ceficMHYecKasi Harpyska Ha CBSI3€BYIO
¢bepMy, PacnoJOKeHHYIO Y TOpUA 3AaHHus, paBHA

28, +28,=4,4+4+9,8=14,2 1c.

OnpenensieM pacueTHnle YCHJIHA B 3JeMEHTAaX CBSI3eBOA depMH H
NPONU3BOAHM noA6Op CEYEeHHH 3JIEMEHTOB CBA3H. BbluHC/AeHHUS yCHAHRA
B 3JIEeMEHTaX CBA3eBON (hepMbl NpHBeJeHbl B Taba. 17.
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Tabanuma 17

S ) o ' | _
IDNEeMeHT CBS3H [Togca Packochl

OGosnavyenne crepxuss (cm.| BI | B2 | HI | H2 I PI { P2
pHe. 51) ] )
Ycuoue ot exunnuydoit nHa-| O |42,18[—1,64|—1,64[42,22|—0,74
rpy3ku, TC o o ]
PacuerHoe ycunume or IS, 0 +31 [—23,3 -—-—-23,3!-|—31 ,5[—10,5
T. C.




Tak Kak ycuaHe B OnopHoM packoce Pl npesbiwaeTr 15 1TC, TO B
COOTBETCTBHH ¢ yKasaHHeM M. 2.29 ycraHaBJHBaeM JOMNOJHHTEJAbHBIA pac-
Koc (puc. 53), a ycusve B OIIOPHOM pacKoce CBAI3eBOM (¢epMbl NMPHHH-
MaeM paBHbBIM 31,5.0,0=15,75 TcC.

[TpunumaeM 3yeMeHTBHl CBA3E€BOH (ePMBI H3 3aMKHYTHIX FHYTOCBap-
HHIX MpoPHAel KBaapaTHOro ceuyeHHsd: nosfica 160X3 MM ¢ Hecyuled cro-
coOHOCTbIO NPH pacueTe Ha ocoboe coyeTaHue Harpys3ok [N]=—35,4 T1c,
packochl 160X4 MM ¢ [N]=—19,2 Tc.

__—.—__—_+__-—-——-—-——l—

J#ﬂﬂﬂ_ __24909

Puc. 53. Ilaan depm H cB93ed MO HHXKHMM noscam depM
! — HONOJMHHTEJbHBIA PACKOC
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B. PACYET I1POAOJIbHbBIX CBA3EBbIX PEPM
B [TJIOCKOCTH HH)XHHX MTOSICOB CTPOIHJIbHbIX ®EPM
(BbITOJTHAETCA B COOTBETCTBHH C YKASAHHAMH
1. 2.26 u 2.30)

4. Onpeaensiem no ¢opMmyae (1) nonepeuHyrd cefAcMHYECKYIO Ha-

rPY3Ky, Nepefamuwyiocs Ha y3es CBA3eBOH ¢epMbl, OT Beca (paxBepKo-
BOH CTOHKH H MNPOAOJBHOH CTEHbl C TpPY30BOH Mnja0OWAAH B npeaenax
HHXKHEH IMOJIOBHHBLI BBICOTBHI CTPONHJIBLHOH (epMBl H BepXHeH NOJOBHHLI

BBICOTBI KOJIOHH.
Q=0,5-2,8140,5-0,29-3,3-640,5 [0,29(19,8—6—2,4) +
0,038 (64+2,4)]6= 152 1c;
¢ =QK, By -n=15,2-0,12=1,8 Tc.

OnpenensieM pacyeTHOE YCHJHE B pacKoce cBfideBo#t ¢depMbl, NpH-
HMMAas pacyeTHYIO CXeMy CB$i3H o puc. 13.

o 1,8

9 cos 45° 9.0,707

IIpuHuMaeM 3jeMeHTbHl CBA3€BOH (hepMbl M3 3aMKHYTOrO THYTOCBap-
HOTO npoguJasa KBaapaTtHoro ceueHus 110X3 MM ¢ Hecyweit crnoco6HO-
CTBIO NPH 0co6oM coueTaHHH Harpy3ok [N]|=—48 Tc.

N =

= 1,3 TC.

I'. PACYET BEPTHKAJIbHbBIX CBA3EBBIX ®EPM
H PACITOPOK MEXJY OIOPHBIMH CTOAKAMH
CTPOIIHJIbHBIX ®EPM (BbIITOJIHAETCS B COOTBETCTBHH
C YKA3AHHAMH MI1. 2.26 u 2.31)

5. Onpenensiem npono/bHLIE CeliCMHYECKHE HArpysKH, NepefaloliHe-
C{ Ha HanOoJiee 3arpyKeHHLle BepPTHKAJbHHE CBsfi3epne (epMbl M Pac-
IIOPKH, PacnoJioOXeHHBle y TOPLA 3MAaHHA N0 KpauHeMy H CpeJHeMy pH-
AaM KOJIOHH:

a) Harpyska, nepefaminasics Ha BepXHHH TNMOsc BepTHKAJbHOH CBf-
3eBofi (epMbl OT TONEPEYHOR cBA3eBOH (hepMbl, pacnoJoXeHHOH B IJO-
CKOCTH BEPXHHX I0SICOB CTPOIMHJLHHX ¢epM.

3HayeHHe Barpyskd BHIYHC/AAEM NO AaHHHM nn. | # 2 Hacrosmlero

npuMepa.
JAns Kpafinero psiia KOJIOHH:
' 1
S, = 0,5("‘3— -59+2,2)= 11 Tc.

Hdnast cpennero p;ma KOJIOHH:
S; = }1 40,5 {—3—* (24,7 4+ 11,2 4 13,8 4 10,6) - 4,3 —|-2,2] =

= 24,3 T1C.

6) Harpyska, nepesawpmasica Ha BEpXHHI Mosic BEPTHKAJbHOH CBA-
3¢eBOH (epMbl OT NPOrOHOB ITOKPHLITHS, PACIOJOXEHHLIX HAaJA NPOAOAb-
HBIM pPALOM KOJIOHH (OT Beca KpPOBJH, NPOMOHJHPOBAHHOIO HACTHJA, MPO-
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roHos, cHera, 50% Beca HecywHX KOHCTPYKUHMIT mnokpuiTHs # 30% Be-
ca NMPOMNPOBOAOK).
HOns KpafiHero panfa XoOJIOHH:

Q= —;— (0,081--0,015+4+0,010-+0,035-+0,5-0,04+0,3- 0,036) X
X (1,540,596 =11 Tc ;
S;-—-—QKC B,n==11.0,17=1,9 Tc.
A cpelHero psasa KoJIOHH:
Q= —%-(0,081+0,015+0,01+0,035-|—0,5-0,04+0,3~0,036)3-96=
= 16,5 1¢;
S: =QK_fB, 1n=16,5.0,17=2,8 Tc.

B) Harpyaka, nepepamomasicas Ha BEPXHHI NOSAC BepTHKAJbLHON cB4-
3eBOA ¢epMBl OT Beca TOPUEBOH cTeHBl HAa YYacTKe B MNpeAesax BepX-
Hefl TOJMIOBHHBI BHICOTH! CTPONMUJLHOA (depMBl U Mapanera.

Il KkpafiHero psnoa KOJOHH:

Q=029 ( +0,8) (3+0,5) =2.,5 Tc;

rer

S, =QK_.f,17=2,5-0,17=0,4 1c,
Has cpemée%o pSINAa KOJIOHH:
Q=0729(~~ +08)6=43 c;

rry

S =QK_.P,1=4,3.0,17=0,7 1c,

r) Harpyska, nepepawomascs Ha HHXHHA nosC BEPTHKAJLHOA CBf-
3eBOH (hepMbl, OT nonepeuHod cBA3eBON ¢GepMH, PACNOJOKEHHON B TJIO-
CKOCTH HHXXHHX TOSICOB CTPONMHJABHEIX depM.

3HaueHHe HArPy3KH BBIUHCASEM [0 AAHHBIM 1. 3 HACTOSIUIETO MNPH-
Mepa.

Ina KpaiHero paga KOJMOHH: S =0,5-14,2=7,1 Tc.

Hns cpenHero psaja KoqaoHH: So =142 TcC.

IlOIONHUTENBHO BHIUHCASEM HATPY3KY, MepefalolIviocsl Ha HHKUHH
MOAC BEPTHKAJBLHOW CBfI3eBOH (epMbi OT Beca NVTEH IMOABECHBIX KDa-
HoB nponeta A — b, kotopwie npu pacuete cBsizefi Mo . 3 HACTOALLETO
NpHMepa He YYHTHIBAJHUCS.

1
= -5" .0,1-96.2=64 1¢:

S"=QKC Pgn=26,4.0,17=1,1 rc.

n) Harpy3ka, nepepapolascid Ha HHXHHA NMOsIC BEPTHKAJbHOHW CBf-
3eBOH (epMH OT CTOHKH, PACNOJOMKEHHON V KOJOHHH (OT Beca TopIe-
BOM CTEHLI Ha Y4YacTKe B rnpefesax HHXHER [MOJOBHHBI BBHICOThl CTPO-
NUJBHON (hepMbl H BEpPXHEH NOJIOBHHBI BBICOTHI KOJIOHH).

Odaa kpafiHero pajia KOJIOHH:

3,3 19,8
Q0 =90,29 (‘é'"—l- - > )(3—1—-0,5)——:11,7 TC;
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S, =QK_,B,n=11,7-0,17=2 1c.

Ilaq cpeanero pAja KOJIOHH:
3,3 19.8
Q=029 -+ — 6=20,1 rc;
2 2
S, =QK,Byn=20,1.0,17 =3,4 1c.
Onpeneasem no ¢popmynam t1aba. 3 3HAYEHHS CYMMAaPHHX celicMH-
YeCKHX pacyeTHbIX HArpy3ok Sa; Sy # N (eMm. puc. 17), HenocpeacTBeH-

HO BO3JEHCTBYIOUIHX HA CBA3H M PACNOPKH (C BHIUETOM Harpy3KH, BOC-
NPUENMaeMoOil BepPTHKAJbHOH CBA3bI0 0NO KOJOHHAM BhIlle YPOBHA

noJAKpaHOBEIX HaJioK).
Haa kpallHUX psiaoB KoJOHH no ocaM A u I' (tun «6» mo puc. 16):

a) Ha BEpPTHKAJLHYIO CBfI3b:
s =S +S8 +8 =11+1,9+0,4=13,3 ;

Su=—0,5 (5] + 5] +5]") =—0,5:13,3 = — 6,7 s

Sg+ S, =13,3—6,7=16,6 1¢;
6) Ha paclnoOpKH:
no ocH A:

N=0,5(S;+S;+S, )=0,5(7,1+1,1+2)=5,1 1c;
Mo OocH [:
N=20,5 (S;-I— S;”)=0,5 (7,1 4+2) = 4,5 tc.

Hns cpeIHHX pAAOB KOJOHH no ocaM b H B (tun «6» no puc. 16):
a) HA BepPTHKAJILHYIO CBA3b:

Se=8+S; +8, =24,3+2,84+0,7=27,8 1c;

Se=—0,5(8;+S, +8; )=—0,527,8=—13,9 c;
Sg +85,=27,8—13,9=13,9 r¢, npu stom Sz = 27,8 1¢;

6) Ha pacClnopkKy: N=0,5(S:; +S; +S ;”) =D:5(1412+1:1+314)=

=9,3 TC.

CBsA3H NpoOeKTHPYEM H3 3aMKHYTHIX THYTOCBapHHIX npoduaen. Ilo
copraMeHTy Ha Jaucte 27 cepun 1.460-4 (Bnin. 3) npuHUMaeMm:

a) BepTHKa/lbHble CBsi3eBbie (epMbl OAA KPaHHHX pPANOB KOJIOHH
(no ocamMm A u ') mapku BCbHc ¢ Hecymefi cnoco6HOCTbIO NPH pacyeTe
Ha ocofoe coyeTaHHe Harpy3ok Ss+Sg=9,6 Tc, AN cpeaHHX pPAAOB
KONMOHH (no ocaM b u B) mapru BCSc npu Sp+Sg=18,2 1c;

6) pacnopkd no ocaMm A u I’ mapru a6 c¢ ceuenuem 160X3 MM,
{ ]=-—5 Tc, no ocsiMm B u B mapku a7 c¢ ceuennemM 200X160X4 mwm,

N]=—13 rc.

71. PACYET T'OPH30HTAJIbHBIX CBA3EH 10 POHAPIO
(BBITTOJIHAETCA B COOTBETCTBHH
C YKASAHHSAMH I1. 2.40)

6. CxeMa yCTaHOBKH TODH3OHTAJbHBIX CBf3ed N0 (QoHapio mnpoJera
b — B nokasana ua puc. b4.
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PacyerHyo CcXeMy CBA3€BOH NaHeJH NPHHHMaeM B BHJE JABYXKOH-
coabHOH depMmubl (puc. 23, 6).

OnpenensieM 1o ¢opmyse (1) npoaonabHble ceficMHYECKHE HArpy3KH,

nepefaroliHecss Ha Yy3Jh HanboJee 3arpyxKeHHOH CBA3EBOH MaHesH, pac-
NMOJOXKEHHOH y Topua ¢onaps:

Puc. 54. Ilaan u paspess no ¢poHapio

a) OT Beca KPOBJH, NPODHIHPOBAHHOTO HacTHJ]a, NPOTOHOB, CHEra
H 50% Beca QorapHbix depMm (BepTHKaibHAs pacueTHass HAIPY3Ka OT

Beca OLHOU QoHaApHOU (epMul NpHHATA NO cepud 1.464-2/73, Brnyck 2),
paBHo# 0,49 Tc).

1
Ha  kpafinufi y3en cBasu: S;= - [(0,081-{-0,015—]—0,010—}-

3
1,5
0,035)1,5-72-4-0,49-5 I?JO 17=0,88 Tc.

Ha cpenunit yzen cBsazu: S;=2S5,=1,76 Tc:

6) or 40% Beca ¢oHapumx nauened (¢ GopTaMH, MOHOpPeJbCAMH,
nepenyieTaMyd H MeXaHH3MaMH OTKPLIBAHUA).

Ha kpaiinuit y3en cBsi3u:

i
Sy= TOA (0,135 +0,032-+0,027+40,025-2,5-40,124)72-0,17 =
=0,62 1c;

B) oT 50% Beca TOpUa (QOHapsA (c yueToM Beca naweau Topua ¢o-
HAps, KOTOPHH DPUHAT N0 cepHH 1.464-2/73, Bmn. 2, pasunim 0,124 TC).
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1.5
Ha xpafinufi y3ea: $,=0,5(0,054.3.1,54+90,124 TQ_)O’”:O’OQ TC.

Ha cpeanui ysen:
Sg =25,=0,04 Tc.
CyMMapHas ceACMHUYeCKas Harpyska Ha KpaHHHH y3eJl CBSI3H:
S; + Sq+ Sy =10,88 4+ 0,624 0,02 =1,52 1e;
HAa CPeJHHN y3eJ CBA3H:
Sg+85: 1,76+0,04== 1,8 TC.

OnpenensieM pacueTHOE YCHJAHE B PACKOCE CBSI3eBON MaHeJH OT Aef-
CTBHS CYMMAapHBIX CefiICMHUeCKHX Harpys3ox (pHc. 55):

S 1,62.6,59
N = = 2&-—.——-1,6'! TC.
CoS Q 6

IIpuHHMaeM ceueHHEe 3JEMEHTOB CBf3eH M3 JABYX PaBHOOOKHX YIoJ-
KOB pasMepoMm 8055 MM ¢ Hecyutedt crocobHocThio [N]=-—7,1 TC.

E. PACYET BEPTHKAJIBHbLIX CBA3EH 110 ®OHAPIO
(BbIITOJIHAETCSH B COOTBETCTBHH C YKASAHHAMH [1. 240)

7. CxeMa YyCTaHOBKH BepTHKAJbHbLIX CBsi3ed 10 (OHapIo TMpoJera
b — B noka3zaHa Ha pHc. 4.

Pacuyeruyio cxeMy cBa3eBOU (pepMbl NMPHHHMAEM NO PUC. 24.

3HaueHHe NpPONOJBbHON CEeHCMHUYECKON HAarpy3KH, HAeHCTBYIOLIEH Ha
CBSI3b B YPOBHE ee Bepxa, NPHHHUMAaeM paBHbBIM BeJHYHHE OIOPHOR peak-
HA B pacyeTHON cXeMe TOpH3OHTaJbHON cBA3H no ¢oHapio (puc. 55),
T. ¢. S=422 T1¢C.

OnpeaeasieM pacyeTHBIE YCHJHS B CTEPXHSAX CBS3eBOH (epMbl OT

BEeACTBHA CEHCMHYECKON HATPY3KH H NPOU3BOAUM noAbop ceueHHsd 2Je-
MEHTOB CBSI3H.

S=182rc 18r¢c [8rc L8rc  15r

RREN

N \ |

C r—

12000

/ : Puc. 55. PacuerHas cxXxeMa TIGDH-
30HTAJALHOR cBA3H no doHapio

$221C 4,221C
270 112730 12730 J|27J0 42750 2/C

270 70 il

12000 }
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155=2, e 055=2111¢

? 4
| &
Ay r e
| = || 4227
' 4,22 3
55 4;,;;; 11890 Lrc K135
12 000

Puc. 56. PacueTHas cXxeMa BEePTHKAABHOHA cBA3H no HOHAPIO

3HaueHHs pacyeTHHIX YCHJHH IpuUBelJeHbl Ha cxeMme puc. H6. Ilpwu-
HHMaeM 1o JucTy 9 cepun 1.464-2/73 (BN, 2) MapKy BepPTHKaJMbHON
cBsi3u 2BC-5 co 3HayeHUssMH pacueTHBIX YCHJHH B ee 3JleMeHTaX 60Jb-

IIXMH, YeM YKa3aHbl Ha cXeMe puc. bb.

Mpumep 3. Pacuer cTPpONHJILHOU (PEPMbI NOKPLITHS
Ha 0c0o00e COYeTaHHe HArpy3ok
C Y4€TOM BEePTHKAJbHOU CEMCMHUYECKOH HATPY3KH

HCXOLAHbBIE HAHHBIE

PaccuutaTth crponuaphyio ¢epmy nposera b -— B NOKPLHITHS OJIHO-
3Ta>XHOr0 34aHHS C P4CYETHOH CEeHCMHYHOCTBIO 9 6annoB, pacCMOTPEHHO-

ro B npuMepe 1, Ha ocoboe coueTaHHe HArpy3oK C YYETOM BEpPTHKAJlb-

HOH CEHCMHYECKOH HAarpyskKH.
BepTukanpHble HArpy3kH oOT cOOCTBEHHOro Beca KOHCTPYKHHMH IO-

KPBITHH, CHEra U INPOMNPOBOJAOK, pa3MeUleHHbIX B MeX{depMEeHHOM npo-
CTpPAHCTBe, npuBedenn B Tabn 4 npumepa 1.

PacuerT

. IlpousBoaum BHIOOP MapKH CTPONHJILHOH (epmMbl N[O COPTAMEHTY
depM, 1IpUBelcHHOMY Ha Jucrax 34 u 3b cepun 1.460-4 (Boin. 1),
B COOTBETCTBHH CO 3HAaueHHEM (PAKTHUYECKOH BEPTHKAJBHOH pPACUETHOH

Harpy3kKH Ha QepMy, KOTOPYIO OlipeJenasaeM:
a) OT Beca KpPOBJH, NPOPHJIUPOBAHHOI'O HACTH/A, IIPOTOHOB, MPOM-

MPOBOAOK M CHera

P=(0,075-1,240,015-1,1+0,01-1,14-0,035-1,3+0,05-1,4) - 12 =
=281 TCc/M;

6) or Beca <¢ouapa (psaoBoro) no Tabauie Ha JHCTEe 2 ce-
puu 1.460-4 (Buim. 1):

Qu=0Qx=(0,03-1,240,027-1,14-0,025-1,1-2,54-0,125-1,1)12=3,29 T1c;
P=0,01-3,29-12=10,39 Tc/m.

CaeloBaTeJIbHO, pacueTHAs Harpyska Ha cTPONMILHYI0O hepMy paBHA

28140.39=3.2 1c/Mm.

[Io coprameHTy cTpONHJBHBIX depM mnpoJeToM 24 M NPUHHMAaeM
bepmy Mapkun ©C24-3,85.
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Puc, 57, CxeMbl K pPacuery CTPONHALHON (hepMBI ¢ YICTOM BePTHKANbHON ceficMu-
YeCKONH HATpyY3KR

4 — reoMeTpHyeckas cxema gepmbl PC 24—3,85; 6 — ycuaus B sjaeMeHTax depMbl
OT CHAB (.} 86— yCuaus B saeMeHTax ¢epmbl oT Py=1; 2 — yCHJHS B 9S]eMeH-

Tax ¢epMBl OT CyMMapHoO!t pacueTHON Harpysku
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2. OnpejessieM 3Ha4YeHHS] BEPTHKAJBHBIX DACUCTHRIX HATPY30K Ha
BEpXHHE Y3./bl (pepMBl, YYHTHIBAeMbIX MPH pacyetre Ha ocoboe coueTaHHe

HAarpy3okK (puc. 57, 6):
Q1= (0,182+40,035)12-3=7,8 Tc;
Q2= (0,182+4-0,035) 12-3+- (0,032+4-0,027+0,025- 2,5-+-0,124) 12=10,8 rc;

Qs=(0,0814+0,01540,01040,035)12-4,5+ (0,0404-0,036)12-3=10,4 c:
Q4= (0,040+0,036)12-3=2,7 Tc.

3. OnpenensieM nepeMelienve ¢epMbl B cepefHHe nposieTa Ag OT
Harpysok Q.

SHAYeHHA YCHJINH B 3JEeMEHTaXx (epMbBl OT Harpy3ok Q NpUBeEeHBI
Ha cxeMe puc. 97, 6.

3HaYeHUs YCHIHH B 2JeMeHTax (epMBl OT eAMHHYHOR HArpysKHy,

IPHJIOKEHHOH B cepenune mpoJsera ¢epMbl, nmpHBefeHbHl Ha CXeMe
pHc. 57, 8.

BuyncaeHHe nepeMenieuns Ag npusegeHo B Tabua. 18.

Tadbnuua I8
N N
SNeMeHT Crep- N '“N”' ! F : P l,
bepmbt XKeHb Ceuenne pr TC |V, TC L, cM » CM* B R
CM

Bepxnuft | 0—1 | 20_125% 10 0,00 | 0,00 [ 280 | 48,6 | 0,000
[TOsIC I—5 | 2L 12510 | 50,14 | 0,95 | 600 | 48,6 | 0,294
3—4 | 212510 | 62,87 1,93 | 300 | 48,6 | 0,357

Hrtoro| — — 0,651

Huscak | 6—6 | 21-110X7 | 29,17 | 0,46 | 580 | 30.4 | 0,122

mosic | 6—7 | 2L.110X7 | 61,65 | 1,44 | 600 | 30,4 | 0,834
| .

Mtoro| — | — 0,956

o—1 | 2L.125%8 | 41,17 10,68 | 416 | 39,4 | 0,141

Packoer | /1—0 |2L-100X6,5 | 31,68 | 0,70 | 430 | 25.6 | 0.177

6—3 | 2L.125%X8 | 16,45 | 0,70 | 430 | 39,4 | 0 060

1 8—7 | 2L90X6 1,89 | 0,70| 430 | 21,2 | 0,013

NHtoro| — — 0,391

|
Crofixe | 6—2 | 2L90x6 | 10,8 | 0,00 | 309 | 21,2 | 0,000
7—4 | 2L.90%6 2,7 |[1,00| 309 | 21,2 0,019

Utoro| — — 0,019
l

Ap = (0,65140,956-0,391)240,019=4.015 cwm.
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4. Onpenefmem no c¢opMmyne (26) nepHos nNepBoro TOHa cOBCTBEH-
HEIX KosehaHuil epMbl.

T=0,177VAp=0,177}'4-015 = 0,35 c.

Tak xak T<<0,5 ¢, T0o npu pacuere (epMbl yYHTBHIBAEM TOJIBKO Iep-
ByI0 ¢opMy KoJiebaHI.
0. OnpenensieM xo3dpdunuentr naunamudnoctn [ no Gopmynam (2)

H (4):
1 ]
p= T = 0.5 =2,86; B, =P a=286.15=4,29.

6. OnpenenseM Ko3pPUUHCHTH M= 10 opmyae (3).
Brruncngem no gopmynae (27) opaunartol Gopmbl AedbopMalHH OCH

dbepMBbt:
4f 4.]
Y = (L — xg) xx = (23,6 —2,8)2,8=0,418;

L2 23, 62
4.1
V2= 5o (23,6 —5,8)5,8=0,741;
4.1
s = ooz (23,6 —8,8)8,8=0,935;
Ya = 23"6, (23,6 —11,8) 11,8 = 1.
Toraa no ¢opmysne
fi
yxZijj
y f=l
K= I

Z Q v

=l
HMEeM.

n
E Qf y! — 2 (7’8' 0’418 + 1018'0: 741 10,4'0,935) +2’7-1=
j=l
= 44, 66;
fl
E Q; ﬁ =2(7,8.0,418% + 10,8 .0,7412 -+ 10,4.0,9352) 4 2,7-12 =
=]

= 35,46;
44,66
35,46
ne=0,741.1,259=0,933; %3=0,935-1,259=1,177; 7m;=1.1,259=1,259"

OnpejensgeM pacueTHble Harpysku Ha depmy npu oco0oM couyera-
HHH HAarpy3oK ¢ Y4YeTOM BEPTHKAJbHOIO CEHCMHUYECKOTO BO3JNEHCTBHS.

Boiuncaenus 3HaueHH# Harpys3ox npupejieHsl B Tabn 19.

nm = 0,418 =0,418-1,259 = 0,526,
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Ta6anuwa 19

- .

CeficMHYPCKHe HATDV3KH

BepTHKaJbHble HArpy3KH S, =Q, K, Ba m -
_ N YMMapHas
pacyeTHasd
ofo3HaueHHe | BeJHUHHA, TC Kﬂ Bu Ta Sk, yo| Harpyska, 1c
| " | ] )
Q, 7,8 0,1 | 4,20 0,526 | 1,8 9.6
Q. 10,8 0,1 | 4,29 | 0,933 | 4,3 151
Qs 10,4 0,1 [4,29] 1,177 | 5,3 15.7
Q. 2.7 0,1 |420] 1,259 | 1,5 4.9

8. OnpexenseM pacuyeTHbe YCHJIHA B 3JeMeHTaX (epMbl npH ocoboM
COYeTaHHH Harpys3oK.

3HaueHHst PacyeTHLIX YCHJHT B 3jementax (epMel, TC, NPHBeAEHbI
Ha cxeMme pHc. 57, 2.

Ianee, nyrem CcpaBHEHHST MOJVYEHHBIX pacHeTHBIX VCHJIHA C Hecy-
ned crnocobHOCTLIO 3JEMEHTOB (DepMbl, NPHBEJEHHON B COPTaMeHTe CTPO-
NMUJILHLIX (depM Ha aucre 34 cepuu 1.460-4, Buinyck 1 (¢ yyeToM Ko3¢-
bHuHeHTOB My 0O 1. 1.16), nenaerca 3akaueHHe O NOCTATOYHOCTH HJIH
HEAOCTATOUHOCTH CEUCHHH 3JIEMEHTOB U NMPOUYHOCTH CBAPHLIX COEAWHEHUMH
H B HeOOXOAHUMBIX CJAYyYasiX BHOCHATCSI COOTBETCTBYIOUIHE KOPPEKTHBHI.

Mpumep 4. Pacuer y3na conpsiKeHHs pHUrend
C KOJOHHOH MHOT03TaXXHOro 3JaHug

HCXOOHbBIE TAHHBIE

Paccuurate y3es cOnpsiKeHHUs PHUreJass ¢ KOJOHHOH MHOTO3TasKHOTO
3/laHUusl HA pacyeTHHIe YCHJAHS NPpH ocoOOM COYETaHHM HArPy30K C yue-
TOM CEeHCMHYECKOTO BO3AeHCTBHA. PacueTHO-KOHCTPYKTHBHAS cxXeMa y3Ja
nokaszaHa Ha puc. 58. Pacuetnwmie ycuiusi B purene M=126,8 tecm (no
OCH KOJIOHHBI), N=0 T1Cc, =545 1c. Purens NnpoeKTHpyeTcst H3 cTa-

an kaacca C38/23 ¢ pacueTHbIMH conpotuB/jeHHaMH R=2100 xrc/cm2,
R:p==1300 krc/cMm2.

PacyerT
1. Onpenensiem pasMephbl CeueHHUS CTEHKH pUreJd:

115 y e ,5
Fro— 2@ Lo94S  g e
ch m]_{p 1,3'1,4

[Ilppaumaem A¢m =710 MM; Oe¢m =8 MM.
[IpoBepsaeM HanpsaXKeHHE B CTEHKE DPHIENs:

1,5:Q ~1,5-54,5
her8crmgp ~ 71.0,8:1,4
= 1,03 1e/eM® < Rgp = 1,3 1c/cmd.

2. [IpoBepsieM yCTOAYHBOCTBH CTEHKH pHrens no ¢gopmyJe (31) raa-
st CHnll [1I-B.3-72:

T = — —
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he 71 -

— 2,1 __
. o5 = 88,8110 T_-IIO.

3. OnpenessieM pasMeprl ceyeHHS MOSICOB PHred.
HI3sru6aoImui MOMEHT B pHree 1O FPAHH KOJOHHEI paBeH

126,8
My = —=(3—0,2) = 118,3 1ew,
[/
.!L - _H. ; I | - \@‘
N 2 Yt gE N
S 5
L JE Q@‘% \1@
l* \H IE L Q’TJ f
| L E g 4 A S h
. : .’ % S % % 4 | 4 | '§
oF RS ) | S Y e
wAVEI | R S
—-l.—i—' & o X  /
S Yy 2] 1R,
] |19 i ¢
3 50 1t J
SSx L [
3% m |\ m C 71 3
SES 5000
MR é
S5
J Y
<

Puc. 58. Y3ea conpsiKeHHSI DHreJsi ¢ KOJOHHOA MHOrO3TaXHOTO 3XAHHA

! — pHrenb monepedyHoll pambl; 2 — KOJOHHA: & — PHreJlb NPOACJAbLHON paMmbl; 4 —
pe6po KoJOHHEI (B CTBOpe ¢ NosficamMu pureneit); 5, 6 — BeIBoAHbIe NJaHKH (NpK-
HHMAKTCHd IO TOJU{HMHEe Nos¢a DPHIeJd)

[Ipuumaem roamuny mosica 8y=16 MM 1 no dopmyae (30) onpe-
JeJsieM PacueTHOE YCHJIHE B INOSCe DHIess:

v My N 118,3 D
— ——— - = 165,5 TC.
h Z 2 T 0,71+0,016 " 2
Tpebyemaa nmiomagp ceUeHHsT N0OsICA PHLES:
N 165,5
FIP = ———— = ——— — 56,3 cm2,
T T Rmgy | 2,1-1,4 o

[IpunnuMaeMm nosica puressi ceuenueM 400X 16 M.
T
Fp=40.1,6 =64 cm® > F P =56,3 cm?.
4. {lpopepseM yeTOAYHBOCTDL NMOSICHBIX JHCTOB PHIeIs.
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[Il1pHHa cKATOro cBeca NMOSICHOTO JIHCTA PHreJst paBHa

400—8
b= 0 = 195 MM.
b 196 )
Toraa —S- = _1_6— =19 3«15 (cm. m. 6.15 ramasu CHull 11-B.3-72).

5. PaccuntoiBaeM HAKMAAKY, TPHKPENJsIOMINE CTEHKY DHreas K KO-
JIOHHE.,

[TpuHuMaeM Hakjgagky ¢ pa3mepamu A==600 MM, ¢=130 MM, 0=
=8 MM.

Onpenensem HaruGapomiufi MoMeHT, AeRCTBYIOIIHA Ha HAKJaIKH:

My =Qc=54,5-0,13 = 7,09 TcMm;

2:-0,8.602
WH= —"'"68_'_6_' = 960 CMS; Fcp ] 2.60.0,8-__—_-_ 96 CME;

My
e

Wy myp Fep myp
7,09-10% 4 54500
960-1,4 96-1,4

6. PaccuntsiBaeM cTeHKy KOJOHHbBI B NpejesiaXx BLICOTHI PHresig Ha
cpe3 OT AeACTBHA HoNnepeyHoH CHJBI, onpefenasieMoft mo dopmynae (32),
npd Myz=0.

T=-

== 033 krc¢/cm2 < R = 1300 krc/cm?,

]
o

Tak Kaxk koJoHHA uUMeeT 3aMKHYTOe KopobuaToe ceyeHHe ¢ MJIO-
manpo Frx=446 cm2 (4 paBHOOGOKHX yrosaka pasmepom 200X30 mm),
TO IJIOIAJL cpe3a CTeHKH KOJIOHHBl DABHA

F 446
Fcp=' 4K — 4 -'-?—-111,5 CMa.
HanpsxxeHne B cTeHke paBHO
T= — ) == ~ — = 104 2 =
Fep Mo 111,5-1,4 * Krefem” < Rep

= 1300 KFC/CMz.

7. TonwuHy AuacgparM B KOJOHHE HA YPOBHAX MOSCOB pHIeJsl Ha-
3HayaeM H3 ycaoBHa (29):

8 =1,48;=1,4-16 = 22,4 mm.

IIpuanmaem 65;=30 mMm.
8. PaccuuteiBaeM cBapHble LUBLI NMPHKPENJIEHHS PHTEAS K KOJOHHE

(pHc. 58):
a) mioB 1 (aBa mBa)

0,7-0,8.582

Wur = 2 & = 628 cM3; Qyy = 54,5 1C; My 1 = 7,09 TeM;
54500
Ty = g‘": = 65 = 838 Kkrc/cM?;
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M 709000
Tp = —E 1129 Krc/cM?;

v=) 24 <2 = )/ 838 I 11297 = 1406 krc/cM? <
< R;" == 1500 Krc/cm3.

6) mos 2 (ABa 1Ba).

[IIsbl 2 npuHHMaeM no wiBaM 1: {me=2>58 cM; Ame==8 MM.

B) Npodyhe lIBH.

[lIBb1 3 H D BHINOJHAIOTCA PABHONDPOYHHIMH OCHOBHOMY MeETajanay
MOACOB pHIeJied ¢ NOABAPKOHl KOPDHS H NPOBepAOTCA (HIHYECKHMH Me-
TOJaMH KOHTpoOJs KayectBa cBapku (100%).

[IIB6l 4 # © BBINOJHAIOTCHA C NOJHBIM NPONJaBJICHHEM.

[TpoBepka 1mBa ¢H3HYEeCKUMH croco0aMu KOHTpona He oOs3aTelbHA.



[TPHJIO)KEHHE 2

MPUMEP PEIUIEHUSA BEPTHKAJIbHbLIX KPECTOBbBIX CBA3ER
ME)XY KOJTIOHHAMH C YYETOM PASBHUTHA B HHUX
NJACTHYECKHUX REPOPMAILHA
NPH CENCMHYECKOM BO3AEACTBHH

BepTHkaabHbie CBA3H MeXAY KOJOHHAMH PEKOMEHAYETCA NPOEKTH-
pOBAaTb CO ClleUHAJLHEIMH KOHCTPYKTHBHBIMH SJeMEHTaMH, B KOTOPHIX
AONYCKAaeTcsl pPAa3BHTHE IJIACTHYECKHX JedopMauHi IpH BO3JAEHCTBHH
Ha KapkKac 3JaHHsl pacyeTHBIX ceMCMHYECKHX Harpysok.

B KpecTOBHIX CBA3SX 5TH 3J€MeHTHl MOryT pellaTecsi B BHAE pac-
NOJIOXKEHHOH NmocepenyHe CBA3EBOH CHCTEMB! NPAMOYFOJibHOM paMbl ¢ Xe-
CTKUMH Y3JaMH, COEXHHEHHBIMH C [AHAroHaJbLHLBIMH 3JIEMEHTAMHU CBfA3el
(puc. 89, a). PasMepnl npoeMa pamel B cBeTy CJeAYyeT MNPHHHMAaTbh He
MeHee 50 cM. DJaeMeHTH paMbl PeKOMEHAVeTCS BHIOJHATH H3 CTaJH

kaacca C38/23.

PacyeTHOe TOpPH3OHTaJIbHOE CEACMHYECKOe YCHJHe, KOTOpoe Iepe-
AAaeTCsAd Ha CBA3EBYIO CHCTEMY, BOCIPHHHMAETCA pacCTATHBAacMbIMH JHa-
roHaJbHBIMH 3JeMeHTaMH H paMoit. CxXHMaloulee ycu/JHe B AHATOHAJb-
HbIX 3JIEMEHTaxX He YYHTHBAeTCA, TaK KaK NPH CXAaTHH CBA3H MOryT Te-
PATb YCTOHYHBOCTD.

PactAruBapliee ycH/JIHe B JHAaroHaJbHBIX 3JIeMEHTaxX CBfA3U oOImpe-
aensercs no popmyie

SCB

N=—",
Cos ¢

(42)

rie Se¢p — pacueTHOE TFOPH3OHTAJbHOE CeHCMHYECKOe YCHJHE, TPHKJAAbI-
BaeMoOe K CBfA3€BOH CHCTEeMe;
@ — YroJ HaKJOHAa AWMaroHaJIbHOTO 3JeMeHTa CBA3H.

PacueTHasa cxeMa ysJa paMbl nI0OKasaHa Ha pHc. D9,6. Ycuaue N ypas-
HOBelIHBaeTcd peakuHaMH Nrp u N, HanpaB/seHHBIMH napanieabHo N
H NPHJOXKEHHLIMH B HYJEBBHIX MOMEHTHHIX TOYKAaX COOTBETCTBEHHO [O-
PH30HTAJBLHOIO H BEPTHKAJbHOrO crepxHefi paMbl. Peakuuu Np H Ny
onpeneasoTcs no opMyaam:

Nb Na
Ve=0p i B M= ()
rae
[ h
= -sing; b=-— :
a=—-sing b 5 COSQ

[ v h— naMHBL COOTBETCTBEHHO TOPH3OHTAJLHOIO H BEPTHKAJILHOrO
CTEPXKHEH paMul.
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Puc. 59. Cxema BepTHKanpHOR CBS3H Mexay !
KoJoHHamMu (2) W pacueTHas cXeMa yaaa 1/

npAMoyroabsofi pamel cBg3H (6)

Peakuun Np u Ny pack/JajnBalTCid Ha IoOnepeydble H MNPOALOJb-
Hule (oceBHI€) COCTABJSIOUIHE:

Nor = Nrcos@; Ny = N,.sin g;

NOB=NBSian; NHB=NBCOS q),

Ha XOTOpble PAaCCUHUTHIBAIOTCH CEUeHHUA 3JeMeHTOB pambl. Hanpumep, B
CEYEHUH 4 — O FOPH3OHTAJBHOIO 3JeMeHTa paMubl (puc. 59, 6) 3HayeHHe

HalpaxKeHus onpeaenseTca no ¢gopMmyJe

(49)

rae Fge — moulah CEYCHHS 3JeMeHTa PAMBI HETTO,
Wyr — MOMEHT CONDOTHBJICHHUSI CEUEHHMHA 3JIEMEHTa PaMbl HETTO,

[a — paccTOSIHHE OT HYJEBOIl TOUYKH [0 CEeYeHHR a — a.

Bo BpeMsi koaebGaHMs KapKaca 3AaHHSI 3TH HanpsiXKeHHA BO3HHKa-
IOT KaK B HHXKHHX, TaK H B BEPXHHUX TOUYKAX CEUYCHHS CTEpPXKHEH paMHl,
TaK Kak ycuwiane N npukigagbiBaeTrcsa TO K OJHOH, TO K ApPYyroil AHAroHa-
JU CBSI3Y ¥ BLIZLIBAET B paMe 3HAKOlepeMEeHHLIe YCHJIHS.

CeueHHs 3JIeMEHTOB CBSI3€BOH CHCTEMEI AOJXKHH NOAOGHpAaTbhCA Ta-
KHM 06pa3oM, 4TOObl XECTKOCTh CBSi3U B I'OPH3OHTAJILHOM HanpaBJIeHHH
OTBCYA.1a OLl XXECTKOCTH MOPTAJbHHNX CRSI3€H, VYCTAHABJIHBAaeMbLIX B He-
ceCMHUeCKHX paHOHaX IpPH COOTBETCTBYIOLUIUX OCHOBHRIX COYETAHHAX
Harpy3ok. IIpu 3TOM XKeCcTKOCTb CBSI3H OIpejensdercsd ¢ y4dyeToM aedop-

MAaTHBHOCTH AHATOHAJIbHLIX 3JIEMCHTOB H PdMBbI.
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Ha puc. 60 nokasaHo pellleHHe y3Jia paMbl, 3alPOEKTHPOBAaHHON H3
CBapHHX ABYTaBpoB. CTepKHH paMB NpPHBapeHh CKOWIEHHBIMH TOpILa-
MH K HAKJOHHOR METaJJIHUEeCKOH IJaCTHHe, COeIHUHEHHOH ¢ AuaroHalib-
HbIM 3JeMeHTOM cBsi3H. (CeuyeHHe paMbl B MeCTaX Y3JIOBBIX COeJAHHEHHMH
YCHJIEHH MYTEeM YLIHPEHHS MOJOK cTepxKHeH. Takoe yCHJeHHE BbiNoOJIHE-
HO C UeJbI0 yAaJeHHs 30Hbl MaKCHMAaJbHBHIX HANpsXXeHHH OT 30H cBap-
HBIX CTbIKOB. BO3HHKHOBEHHEe INACTHYECKOro LIapHUpa B JaHHOM CJY-

250cM

A o A A & AF A ST AR A A e

Puc, 60, IpuMep pelneHuHss y3aa NPAMOYroabHON paMbl BePTHKAJALHON CBA3H Mew-
AY KONOHHAMM

yae IJIAHHpyeTcs B 30HE cedyeHHA (0—O0, T. e. B MeCTe nmepexoga oOT OcC-
HOBHOI'O CEYEeHHS CTepXHsA K pa3BHTOMY Y3JIOBOMY CeueHHio. Pacnovio-
XeHue ceyeHHs 0 — 0 onpepnensercs H3 YCJOBHA paBEHCTBA HampsiKe-
HHA B 3TOM CEYEHHH BEJIHYHHE Mi,R, rie R — pacueTHOe CONPOTHBJIE-
HHe CTaJH, My — KO3D(PHUHEHT, O0OYCAOBAUBAIOUIHH MOABJEHHE [JaCTH-
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yeckoro apuupa. Hus craan Kanacca C38/23 I'OCT 380-—-71* peko-
MeHAyeTCA NPHHHMATL Mp==1,0. HanpsxeHHuss B 30HaX CBAPHHX CTHKOB
(ceuensie /—/) He JOJXKHH NPEBHILIATH PaCYETHHIX CONPOTHBJAEHHN CBap-
HbIX COCIHHEeHHH,

Kpasa nosok B 30He ceueHHs (—(0 peKOMeHAYeTCHA BHIOJHATH OK-
PYIALIMH VI CHHIKEHHS KOHUCHTPAUHH HANpSXKeHHHA. YIUIHDEeHHA IOo-
JOK cJaenyer ofecreunBaTh M3 TAKOro pacuyera, yroOm HAKIOH YiUpeH-
HOH CTOPOHW NOJIKH K NPOAOJbHON OCH cTepKHA Ow He Gojee 1:2.
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codeTaHHe HAarpy3oK C Y4YeToM BEPTHKHJIBHOH ceficMHye-

CKO¥W HAarpyskwm . . v e A e e ,
[Hpumep 4. Pacuer ya.na CONpAXeHHA purem C KOJIOHHOI]
MHOFOSTa}KHOFO BnaHHH - . v - » » v

[TPHJIO/KEHHE 2. TlpuMep pelleHHS BePTHKAJbHLIX KPECTOBHX
CBAA3ed MEXAY KOJOHHAMH ¢ YYeTOM DAa3BHTHA B HHX IJa-
CTHYECKHX JedhopMaluf NPH CEACMHYECKOM BO3aeACTBHH
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LHHHHUITPOEKTCTAJIbKOHCTPYKIUHA (KA3AXCKOE OTIAEJ/IEHHE)
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PYKOBOACTEBO
MO NMPOEKTHPOBAHHIO OJHO3TAXHBIX U MHOTO3TAXXHDbLIX
NHPOU3IBOACTBEHHBIX 3JAHHH
CO CTAJNIbBHBIM KAPKACOM B CEMCMHYECKHX PAHOHAX
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