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1. OBIHE NOJIO)XEHHA

1.1. Hacrosiee PYKOBOACTBO pacnpoCTpansiercs Ha NPOEKTHPOBaA-
HHe NPOH3BOACTBEHHMX 3AaHKII C YHCJIOM 3Taxed He Gosee cemu (mpH
ofuiedl BoicoTe 3faHuil He Gosee 35 M) €O CTANbHLIMH H CMeMIAHHBIMH
KapKacaMH NO OOGLIYHBIM KOHCTPYKTHBHHM CXeMaM, NpPHMEHReMHM B
MacCOBOM MpPOMBILLJEHHOM CTPOHTeabCcTBe. IIpH NpOeKTHPOBaHHH 3MaHHH
Lasl CeICMHYeCKHX PafOHOB, KAaK MPAaBHJO, AOJXKHH NPHMEHATHCA THIO-
Bhle KOHCTPYKLHH, pa3pa0OTaHHbLiC AJIsl STHX PAROHOB.

1.2. Ilpx BHOOpe THNOB 31aHHA AJSA CTPOHTENLCTBA B CEACMHYSCKNUX
pafioHax NpH NPOUHUX PABHHIX YCJOBHAX CJeAyeT OTAABaTh NpeAnouTe-
HHE OJIHO3TaXHWM GechoHapHHM 3AaHHAM. B 3nannsax ¢ GoHapAMH
peKOMeHRyeTCs IPHMEHATb 3eHHTHHIE (POoHaDH.

3naHHA peKOMEHLYeTCA MNPOeKTHPOBAaTh NPAMOYTOJbHOH (GOpPMH B
N1ane, ¢ napanieJbHO PacNoJIOXKEHHHIMH npojeTamH, Ge3 nepenaja Bbi-
COT CMeXHBX npovieToB. IIpH C/0XKHBEIX OYepTaHHAX B IIJIaHE MJIH C pas-
MepaMii, NpeBLILAOIIHME YKa3akHble B 1. 1.3, 3faHusa MOJMIKHL pasfe-
JNATBCH AHTHCEACMHUECKHMH IIBAMKE Ha OTIAEJBHBLIC OTCEXH NPSAMOYroJib-
HOM ¢OPMHI.

AnTHCeACMUYECKHMH HIBAMH JOJKHH DPasfAeifTbCA TAaKKe YUacTKH
3/1aHYA, HMEIOlHe PA3JHYHbIE BHICOTH.

INNpumeuanune. B oraenbRhX 0O6OCHOBaHHLHIX CJAyvYasx He-
GoabliHe NPHCTPOHAKH K 3AAHHIO HJIH BHYTPERHHe ILIOIafKH pa3-
peliaercs NPOEKTHPOBATb C OIIHPAHHEM HECYUIHX 3/IeMEHTOB MOKphI-
THA H TIepPeKDHITHIA Ha KOJOHHL KapKacos.

1.3. Paavephn OAHOITAXHBLIX H MHOrO3TaXKHHX 3RaHHA (OTceKoB) B
njlaHe OPMHHMAIOTCH B COOTBETCTBHH ¢ TPeGOBaHHAMH A/ HeceficMuye-
CKHX DafOHOB H He NOJUKHH npesnwarts 150 M. [Ips stom aauwny oano-
ITAXKHLIX 3JaHHA (OTCeX0B) c pacueTHoM ceAcMHYHOCTHIO 8 M 9 GaaJsos
PEKOMEHAYeTCsl [IDHHHMAaTh COOTBETCTBeHHO He Gosiee 120 u 96 M.

1.4. TewnepaTypHne H OCaXOYHHE IIBHW CAeXYeT BHNOJHATH Kak
AHTHCEHCMHUYECKHe LUBHI.

1.5. AHTHceficMHYeCKMe WIBL B HECYIMX H OTPaXKAAKOUIHX KOHCT-
PYKUHAX JOJKHH Da3ReJIATh CMEXHBE OTCeKH 3AaHHA no Bcefl BhICOTE.
If’c:ﬁ;m(aemn He yCcTpaHBaTh mBa B PyHAaMeHTe, 32 HCK/IOUEHHEM CJIy-
yaeB, KOTNla aHTHCEACMMUYECKHH ILOB COBMANAeT ¢ OCAAOYHLIM LIBOM.

1.6. AnTrceficMHYECKHE IUBH B KapKAaCHHX 3XaHHAX OCYLECTBJAIOT-
¢ NOCTAHOBKOH NapHLIX KOJOHH CO BCTaBKoOh. Paamepnl BCTaBOK Ha3Ha-
4alOTCA B 3ABHCHMOCTH OT INHPHHBI AHTHCCHACMHYECKOrQ UIBa, Onpeje-
JfeMOA B COOTBETCTBHH ¢ M. 2.7, M BeNMMYHHN NDHBAIKH HECYLIHX KOH-
CTPYKLUHA K Pa3GHBOUHLIM OCAM 3XaHHS.

3anenka WIBOB B CTEHAX, NEPEKPHITHAX # NOKPHTHAX He AOGJIKHA
NPENATCTBOBATh B3aHMHOMY CMEIIEHHIO CTeH H KapKacos.

1.7. KapxacHue 3aHHS AOJKHHW [1POEKTHPOBATLCA TaKHM o6pa3oM,
9TOOR BCE ceACMHYecKHe CHJAbl OLhlIM BOCTIDHHSTH CAMHM XKapKacoMm
HJH, B HEOGXOAHMBIX C/YYafiX, BEPTHKA/IBHEIMH CTA/IbHBIMK CBA3SMH MEX-
AY KOJAOHHaMH, AHadparMaMyu u mp.

Ilpn 3ToM IOMXKHBL COOMIORATECA CAeAylOWHe TPeGoBaHKs:

a) Mexjy MOBePXHOCTAMH CTeH H [PaHAMH KOJAOHH KapXaca A0J-
JKeH OblTh NPeAycMOTPeH 3230D IIHPHHOH He MeHee 2 cM;

6) B MecTAX nepeceueHHsl TOPUEBHX H OONEPEYHHX CTEH ¢ MPOAOJD-
AHMH JOJXKHHE YCTPAaHBAaTbCA BEPTHKAJbHLIE aHTHCEACMHYECKHe MIBH Ha
RCIO BHICOTY CTeH;

B) B HaBeCHBIX CTEHaxX AOJIKHH YCTPaHBAaTbCA TOPH3OHTaJbHLIE al-
THceficMHYeCKHe WBK MO Bcefl JJHHE CTEH, NDH 3TOM DaCNOVIOKEHHe HX

i* 3ak. 373
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10 BBHICOTE CTeH OfIPEJesfieTCH B COOTBETCTBHH C yKa3aHMAMH A 3.9,
3.13 ¢ 3.14 B 3aBHCUMOCTH OT MPHHATON KOHCTPYKIMH CTeH;

T} KpenneHHA CTeH K KOHCTDYKUHAM KapKaca He AOJKHH IpPensT-
CTBOBATb FOPH3OHTAJLHHIM CMEUIEHHAM KapKaca BAOJAb CaMOHECYLHX
CTEH HJIH CMEWIEHHSM KapKaca B MpPeAeNax BHCOT HaBeCHHX YYacTKOB
crett (IpH HaBEeCHLIX CTeHax);

I) JecTHHYHbIE KJETKH, YCTaHaBJWBaeMhie HRa KapKac 3fAaHHs, a
TaKXe BHYTDEHHWE NEeperopoilkn CJjeAyeT MPOeKTHPOBAaTh TaKuM oOOpa-
308, 4TOGL OHH He CO3NaBAaJH AOMOJHHTENbHOH JKECTKOCTH;

€) JeCTHHUHBIE KJIETKH C HECYIUHMH CTeHaMH HJOH ¢ KapKacoM,
BCTPOEHHHE H NMPHCTPOEHHBlE K 3AaHHIO A0 5 3Ta)Kei, AOJXKHH OHThL OT-
JLieJIeHB OT KapKaca 3JaHHSl aHTHCeACMHYeCKMMH IIBAMH MO Beell HX Bbi-
cote,

1.8. Tlpu sui6ope KOHCTPYXUMA A 3XaHHA, BOIBOJAHMBIX B CEACMH-
yecKux pafioHax, cjelyeT PYKOBOACTBOBAThCHA ReficmBylomnm# Texmuge-
CKHMH NPaBHAAMH TIO SKOHOMHOMY PacXOMOBAHHIO OCHOBHLIX CTPOMTEJb-
HBIX MaTepHaJoB.

Bul6op Mapox craseft ANs CTaAbHBLIX KOHCTPYKUHA HOJKEH MNPOH3-
BOAHTLCA B COOTBETCTBHH ¢ ykasanuam rsasnt CHull [1-B.3-72 «Cranb-
HHe KOHCTPYKuuH, HopME nmpoekTupoBaHusa».

Csapubie IBH B COCAMHEHHAX JOJXHH BHTIOJHATBCA SJEKTPOLAMH,
obecneynBalOLIKMH AOCTATOYHYKIO MAACTHUYHOCTh wiBOB. [Ipn pyunol ay-
roBOft CBapKe DEKOMEHAYETCH NIPHMEHATb JeXTPORW ThHna J42A, D46A
1 ID50A.

1.9. Ocofoe BHHMaHHe NPH TPOSKTHPOBAHHH CTAJbHLHIX KapKacos
3laHHA caenyer yXelfAT, oGecledeHHIO YCAOBHA RAS Da3IBHUTHA MJACTH-
yecKkux AedopMauuit B Haubosiee HaNpsXKEHHBIX CEUEHHAX KOHCTPYKUHA.

B cmssu ¢ atuMm npH moabope ce-

YeHHH KOHCTPYKUHA HeoOXoxXHMO mnpe-

JAyCMaTpHBaTL YAajieHHe 30HH MAaKCH-

I MaJbHHX Hanpsixkenufi, B KOTOPHX MoO-

19 YT BO3HHKHYTh IJIaCTHYECKHE WapHH-

1 PB, OT CBapHHX CTWKOB B3aHMHOrO
CONMPSKEHHA  KOHCTPYKTHBHHX  3Je-
MEHTOB, TaK KaK B 30HaX CBapHHIX
coelHHeHHR TNpH CeACMHYECKOM BO3-
AeACTBHH MOTYT pPa3BHBATLCS XPYNKue
pa3pymenus. I[IpHHUHOD TaKOro coexH-
|0 HCHHA NOsICHAETC Ha pHC. 1, rae mo-

1) /\/ Ka3aHO COMpAXEHHe pHreJas cO CTOR-
Koil. Onopnoe ceuenwe pureass 0--0

Pa3BHTO NO OTHOWMIEHHIO K MPOJETHO-
0 My CeyeHHI0 B Taxkofi Mepe, uTO6W B

! |
TO BpeMs, KOria B MecTe Nepexofa oT
OCHOBHOT'O Ced4eHus pHreJsfi K Da3BH-
TOMY OMODHOMY cedeHuio (ceu. [—I)
1 e

BO3HHK3eT NJACTHYeCKMA IMapHHUpP, Ha-
NPAXKEHHA B ONODHOM CEUEHHH He
NpeBLINaJR PacIeTHHX  COMPOTHBJe-
Hufi. C nosBJIeHHeM  IIaCTHYECKOrO
WapHHPa POCT YCUAHR B ONOPHOM ce-
YeHHH TPEKPaTHTCA. TakuM o06pa3oMm,
Puc. 1. Cxema XoHCTPyxTws-  [IacTHYecKMA mapuup Gyner Hrpars
c"°;‘c’"::::’°‘:':“ o:::::‘: c’;‘: poNb TNpenOXpaHHTENs CBAapPHOTO cCoe-

JMHEHHS pureas co cTofikof OT Xxpyn-

HHEM PMreAs H 8mopa Ha-
npsaxesufi 8 pureae. KOro pa3pylleHHA.

6y <k



B 1o ke BpeMs NpH Pa3IBHTHH NJAACTHYECKHX Aedopmauui caegyer
YYHTHIBATD BO3MOXHOCTb NOTePH ycroiunBocTH. [loaToMy B Takux sae-
MeHTaX, KaK KOJOHHH, KOTOPLIe BOCIPHHHMAIOT TIOCTOSIHHYIO OCeBYIO Ha-
rPY3KY, ciiefiyeT u36eraTh Pa3BUTHA NjacThueckHux aedopmanui.

B ceaasx, o6ecreyHBalOAX NPOYHOCTh KAapKacOB 3[adAii NpH pa-
cyeTHOR ceficMHuHOCTH 8 ¥ 9 Gaaaos (cM. nn. 2.19 u 2.42), pexomenny-
ercsi TMPeNyCMaTpPHBATh CTEUHaJbHble KOHCTPYKTHBHLIE 3JEMEHTH, B KO-
TOPHX MOTYT IIDH CEACMHUYECKOM BO3JXefiCTBHH pa3BHBAaThCA 3HaKomepe-
MEHHBIe NIACTHYEeCKHe AedOPMalHH (CM. OpHA. 2).

1.10. Pacyer KOHCTPYKUHI 31aHHil C y4elOM CEHCMHUECKONO BO3-
AeACTBHA NPOH3IBOAHTCS MO IIEPBON rpynne npefeJbHNX COCTOAHMA (Mo
HeCylled CNoCOGHOCTH).

L11. KOoHCTpYKUHH 3XaHH#l, TDOEKTHPYEMHX JAJAS CTPOHTENLCTBA B
CeAICMHYECKHX PafioHaxX, AOJMMKHbl YAOBJETBOPATL pPacueTaM:

Ha OCHOBHOe COYeTaHHe HAarpy3oK B COOTBETCTBHH ¢ TpPeGOBaHHAMH
raaBsu CHall 11-6-74 «Harpy3sku H sosaeficTBus»;

Ha ocoboe coueTaHHe Harpyaok TpH CEeNCMHYECKOM BO3AEACTBHH.

PacueT KOHCTPYKUMA 31aHHK Ha ocofoe coueTaHHe HAarpysoK Ipo-
H3BOAUTCA HAa COBMCCTHOE JEHCTBHE MOCTOSHHRIX, BPEMEHHBIX AJHTJb-
HBX M KPaTKOBPEMEHHLIX Harpy3oxX ¥ ceficMHUecCKHX Harpysok. Kaaccw-
¢$HKAUNS Harpy3oK H 3HaueHHA K03(GHUHEHTOB NEPerpy3km NpPHHHMA-
1orcs B coorsercTsHH ¢ raaBofi CHull [1-6-74.

K pacueTHHM BeNHYHHAM HArpy3ok (KpoMe CEeACMHIESCKHX) B OCO-
60M COUETaHHH H HATPY3OK, YYHTLIBA€MLIX NpPH ONDENEJNEHHH PacueTHLIX
BEeJHYHH CeACMHYECKHX HaTPY30K, BBOAATCH KO3(DQPHUMEHTH COuYeTaHHs:

JAs NMOCTOAHHBIX Harpyaox — 0,9;

AJS BPeMEHHHX AMHTEJbHHX Harpy3ox — 0,8;

AN KpaTKOBpeMeHHbX Harpysox — 0,5.

Ilpumevuannsn: 1. [Ipu pacueTe Ha ceficMMUecKHe BO3AeM-
CTBHSl CHH)XKGHHE HAarPy30K Ha NePeKPHITHA, MNPEeIyCMOTPEHHOE
nn. 3.8 # 3.9 raasu CHHIT 11-6-74, He yuuTHBaetcs.

2. KpaTkoBpeMeHHBIMH HAarpy3kaMH, KOTOpHe Heo6XOAHMO YUH-
THBaTb 8 0COGOM COUETaHHH, SBAAIOTCA HATPY3KH Ha NEPEKPLITHA
(no on. 18 <«a» 1 «x» raasat CHuyIl 11-6-74), creroBnie Harpysxw,
Harpy3KH OT BeCa MOCTOBHIX H MOJABECHBIX KPaHOB.

[lpu pacyeTe KOHCTPYKUHA € Y4eTOM CeACMHYECKOrO BO3AEHACTBHH
Harpys3KkH OT BETPA, YCHJIHA OT TeMlepaTYpHHX AedopMauuit Kapkaca
IPH KAHMATHIECKOM H3MEHEHHH TeMNepaTypH, YCHJAHA OT YAJHHEHHA
HHXHHX PacTAHYTHX SJEMEHTOB HeCYIIHX KOHCTPYKUMH, NUHAMHUECKHe
BO3NEHCTBHA OT MamlMH H OB6OPYAOBAHHA, TOPMO3HHeE M GOKOBHE YCH-
JIHS OT ABHXKEHHS KP2aHOB, FOPH3OHTa/IbHbIE WHEPUHOHHBIE CHJABI OT I'DY-
30B Ha MHOKEX MONBEOKaX He YYUTHBAIOTCA. ['Dy30MONBEMHOCTb Kpa-
Ha H BEC TEJEeXKH YYHTHIBAIOTCH TOJBKO IIPH ONPeJdeNeHHH BepPTHKAJb-
HOA ceficMuveckofi CHAb. [IpH sTOM rpysocnonbeMHOCTb NpHHMMAaeTCA C
ko3¢ dprurenrom 0,3.

llpn pacyere KOHCTPYKUMA Ha HArpy3KH, BOSHHKAIOUWIKE B MEPHOA
MOHTaXa 3AaHHs, CeACMHYeCKHe BOSHEACTBHA He YUHTHIBAIOTCS.

1.12. Tlpn NPoEKTHPOBAHWH KOHCTPYKUMA 3AaHAR CAEAyeT YIHTH-
BaTh, 4TO CEACMHUECKHE HATPY3KH MOTYT HMeTh Jiofoe HampaB/ieHue B
TPOCTPaHCTHE.

[Ipn pacuere Ha ceficMHyeckoe BO3AeHicTBHe 3AaHMA (OTCeKOB) B
LeJIOM HJAH NIPH pPacu€Te MX OTAEAbHbIX HeCyLIMX 3J/EMEHTUB, 34 HCKVNO-
YyeHHeM OroBOPeHHHX B mn. 2.5, 238, 3.5 u 3.14, ceficuiueckne Ra-
I‘py3KH APHHHMAIOTCA llel“iCTBYIOulHMH TOPH3OHTAJbHO B HAaNpPABJEHHAX
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nponosbHOR K TomepegHof ocelt snanHa (orcexa). Jleficteue ceficMu-
4eCKHX Harpy3ox B OOOHX HaNpaBJAeHHAX YUYHTHIBAETCA Da3fesbHO.

1.13. PacueTHble BeMMYHHH AeHCTBYIOUINX CEACMHUGCKHX HAIPY30K
AJis1 3MANUH ONpelensioTes no Gpopmyae

St o= QxKeBiMt a0 ¢))

rie Six — pacuenHasi BeJHYHHA CEACMHUECKOHR HATPY3KH (COOTBETCTBYIO-
mwas i-i ¢opMe COOGCTBEHHHX KoNeGaHMA), CTATHUECKH MNPHJIOXKEHHON B
KaKo#-JHO60 TowKe R, rfe COrJacHO pacuyeTHON cXeMe 3JaHHsl COCPENO-
TOYeHa Harpysxka Qg

Qs —HarpysKka, BH3bIBAIOINAS WHEPUHOHHYIO CHAY (COOGCTBEHHMA
BeC KOHCTDYKUWHA 3MaHHA, Bec CTaUHOHAPHOTO OGOPYAOBAHNA, BpeMeH-
Hasi Harpy3ka Ha MepeKpHTHe, Harpyaka oT cHera H XAp.), KOTopas B
COOTBETCTBHH € DacueTHOR CcXxeMOfl 3XaHHS NDPHHATA COCPEJOTOUEHHOM
B TOYKE k; npH onpelefeHHH BeJWYHHb (@, 3HaUEHHA KOIPPHIUHEHTOR
neperpyskd K ko3¢ QHUHEHTOB COYETAHHA MPHHWMAIOTCH B COOTBETCTBHH
¢ ykasanuamu m. L.11;

Ke — koabduunent ceficMyuHoctTH (npuEuMaercs no taba. 1);

Bi — ko3DPHUHEHT AHHAMHUHOCTH, COOTBETCTBYIOWMA i-fi (opMe
cOGCTBEHHEIX Koaebannii;

MNin — K03hdHIHEHT, 3aBHCAUMA OT ¢opMbl Aedopmauuit Kapkaca
NpH ero coOGCTBEHHHIX KOJeOaHuAX 1o i-A ¢opMe M OT MeCTa paciofo-
WMeHUN Harpysxu Q.

Ta6banuma 1

Pacuernan ceficMuuHOCTh 8 Gasajax . . . l 7 8 9

Kosddunuenr ceitcmuunoctn Ke 0,025 0,05 0,1

Pacuernas ceficMHyeckas Harpyska A/ OJNHOSTAXKHBLIX 3JaHHA,
BHICOTA KOTOPHX A0 HH3a 6ajok HJAM ¢epM He Gojgee 8 M u ¢ npoJera-
Mu He Gosee 18 M, ompelensieTc ¢ JHONOJHHTEJNBHBIM KOG GHIHEHTOM

0.8.
3mavenne B; onpeneaserca mo gopMyde (2) mau mo rpaduky pic. 2
C y4eToM yKasaHus n. 1.14;

1
fi=—-=0,159p; (2)
T,
rae T¢— 4ucJeHHOe 3HayeHHE MEpHOAA CcOOCTBEHHLIX KoJaeGaHuf, c;
Pi — UHCJACHHOE 3HAYeHHe KPYroBoi 4acTOTH COGCTBEHHHIX KoJge6a-
Huii, panfe.
Beauuuna f; JoaXHa npHHEMAThest He Menee 0,8 u He GoJaee 3.
3nauenne 1¢p ONpedensercs no Gopmyae

n
Xi sz[Xt[
.,uk__:__ﬂ.___ , (3)

n
EQIX?I
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cae Xix u Xy — cMelleHHn KapKaca 3AaHHA TMPH ero CoOCTBeHHBIX KO-
JeGaHHAX COOTBETCTBEHHO B paccMaTpuBaeMofi Touke 2 u BO BCex TOY-
Kax j, T. e. B TOYKax, OTBEYAIOUIHX DPacMOJOKEHHIO MacC B pacCMaTpH-
BaeMoN AMHaMHYeCKONl cxeMe,

fi

4 4+
¥ A\ T
Z
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Puc. 2. Onpeaexenne xosG@NnNenTa ARHAMHYHOCTH By

1.14. TIpn pacuere KapkacoB 3naHnfi (OTCeKOB), B KOTOPHX Orpax-
Aaollle KOHCTPYKIHH H TeperopoAKH He YUHTHBAIOTCH NPH Onpeaeve-
HEM AedOpMaTHBHOCTH Kapkaca (cM. n. 1.7), B dopMyrae (1) Bmecro
KoapdHUHEHTA AHHAMUIHOCTH B¢ XOMKeH nNpHHHMATbCA Koddpduuuent
RHHAMHYHOCTH, Bsa , OnpeacaseMulii o Gopmyse

ﬁlq=p{a. (4)

KospbrunenTr «, YYHTHBAIOIWHA JAHHAMHISCKHE XaDaKTEPHCTHKH
KOHCTPYKUHA (3aTyxanue, XecTKOCTb ¢ yueToM paGOTH KpenjeHHfi #
CHJ TPEHHA), NPHHUMAETC Ha OCHOBAHHWH 3KCNEPHMEHTAJbHBIX HAHHHIX.
[Mpa OTCYTCTBHH SKCMEPHUMEHTANbHHX RaHHLIX NpHHHMaeTcH a==1,5. Ipu
atom kosadduunent, yxasannwnit B n. 2.6 CHull I1-A.12-69, He yuHTH-
Baercs.

HOna Xene3o6eTOHHBIX KONOHH H CTaJbHBIX BEPTHKaJbHHX CBA3EH
MeXAY HHMH (B CMEIAaHHBIX KapkacaXx) KosbbHuLUHEHT o MPHHHMaeTcs
B COOTBETCTBHH ¢ yKa3aHHeM n. 1.13 «PyKoBoacTBa o npoOeKTHPOBaHHIO
TIDOH3BOACTBEHHHNX 3AAHHA C KapKacoM H3 Keje3dOGETOHHHX KOHCTPYK-
uHfl Aa% ceicMuueckux pafionos» (Crpofinaaar, 1972).

1.16. Kapxacu 3aanufi (0TCEKOB), Y KOTOPHIX LEHTP MKECTKOCTH He
COBNajiaeT B NJaHe ¢ UEHTPOM MacCH (TPH RECHMMETPHYHOM DacIoJo-
JEHHH MacC MAm KecTKoctefl), a Takke Kapxacw 3nanHuft (oTcexos),
NPOTAXKEHHHX B MaaHe (PH COH3MEPHMOCTH HX Pa3MepoB ¢ JJIHHAMH
ceiCMHYECKHX BOJH), PACCYHTHBAIOTCA C YYEeTOM KPYTHABHHIX XoJeba-
HHA B COOTRETCTBHH C YKa3aHHAMH «PyKOBOACTBA IO TPOEKTHPOBAHHIO
WKHALIX H OOGIIECTBEHHLIX KapKacHLX 3nasnfi aas ceficmuuecknx pafio-
noB» (Crpofinanar, 1976).

INpumevanne a7 0TceKOB OAHOITAXKHBLIX KapKACHHX 31a-
HHA, Y KOTOPHIX HMEETCH 3KCUEHTPHLUHTET MeXAY LEHTPOM KecTKO-
CTH H UEHTPOM MacC BCJEACTBHE HECHMMETDHUHOIO PaclmoONOKeHHs
HapYXKHHIX HaBECHHX CTeH, JONYCKaeTCs MPH pacyeTe KapKaca Ha
NCACTBHE CEAICMHYECKHX HATPY3OK HE YYHTHBATh DBJHSAHHE MOBOPO-
Ta; NPH 3TOM BCJHYMHH CEACMHUECKHX HArpy3o0K CAeAYCeT BBIUHCISITL
B MPEINOJIOXKEHHUH HAMHYAR HAPYXKHBIX CTEH M0 BCEMY KOHTYDY
OTCeKa.
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1.16. IIpn pacdere CTANbHMX KOHCTPYKIHA Ha NPOYHOCTb, MOMHMO
K03$OpHUHEHTOB yClOBHA PabOTH, IPHHHMaeMbIX B COOTBETCTBHH € TIJa-
sofi CHuIl 11-B.3-72 «CransHbie KoncTpyxuun. Hopum npoexTHpoBa-
HUS», YUHTHIBAETCH BBHAY KPaTKOBPEMEHHOCTH REACTBHA HArpysKH JHo-
MOJHUTEAbHLIA Ko3bdHUHEHT ycnoBHA paGOTH Mykp, KOTOPHIAA NPHHEMA-
eTcsi paBHHIM 1,4; B cayuae pacyeTa CBapHLHX COEXWHEHHN myp==1I.

[Ipn pacuere Ha YCTOMYHBOCTL CXATHX CTaJbHHX 3JEMEHTOB TIHG-
KOCTbIO Gosnee 100 mpuHuMaercs KodaboduuUHeHT mup==1, a QA 3/1eMeH-
TOB m?xocnaro oT 20 no 100 —no WHTEpPNOJSUAH MeXAY Mxkp=125 u
m,(p= .

Ilpu pacdyere CTasbHHX HeCYI(HX KORCTPYKUHH, HaXOAAUIMXCH B
HeOTaMJHBAEMLIX MOMEIIEHHAX HJAH Ha OTKPHITOM BO3AYyXe NpPH pacuer-
HOM TemmepaType HHXe MHHyC 40°C, npmnmaercs xXosthdHuuHenT
mxp=1.

1.17. Pacuer OCROBAHMA 3RaHHA cJenyeT TNPOHUIBOAHTH COTJAECHO
raasamM CHull 11-15-74 «OcroBanusa ananufi u coopyxennf», 11-B.5-67*
«Cpaiiinie ¢pyHaamenTs. HopMH npoekrtHpoBanusi» M «PeKkoMeHAAUHAM
N0 TNMPOEKTHPOBAHHIO OCHOBAHMA M (yHZaMEHTOB 3AaHHA M COOpyXe-
HHfl, BO3BOANMHIX B ceficMHuecknx pakonax» (Crpofnamar, 1975). Ilpn
9TOM pacyeT OPOH3BOAHTCA NO NEepPBOA IDYNNE NpeAeNbHBIX COCTOSHHIA
cornacuo ykasanusm nn, 3.6—3.17 rmaset CHuIT 11-A.12-69.

2. CTAJIbHOHN KAPKAC

2.1. Pacyer xapxaca 3nanHa (oTcexa) Ha AeficTBHE CeACMHMUYECKHX
HAarpy3oK AOJMXKEH MPOH3BOXHTLCH Pa3feJbHO B TIONEPEYHOM H MPOAOJb-
HOM HanpaBJeHHSX, H COOTBETCTBEHHO B 3THX HAMPaBJCHHAX JOJKHH
OHTbL OnpefeneHb cefilcCMHYECKHe CHJIHL.

2.2. TIpn pacuerax Kapxkacos 3faHHA (OTCEKOB) ¢ y4YeTOM cefcMH-
9ecKHX Bo3JeficTBHA JehopMauyn KOACTPYKUHA He OrpaHHUHBAIOTCH, €C-
JIH pacuer KOHCTPYKUM{ YNOBJETBOPSET YCJIOBHAM MPOYHOCTH H YCTOf-
YHBOCTH.

2.3. Tlpu ompeneseHNH MeCTKOCTH CTOEK KapKaca MXECTKOCTh CTeH,
3aNPpOGKTHPOBAHHLIX ¢ coOnofeHHeM TpebGoBanuft n. 1.7, He yuHThIBaeT-
Cfl, 32 HCKJIOUEHHEM JKOCTKOCTH CaMOHECYIHMX KaMEeHHBIX CTeH B Ha-
NpaBjIeHHH, TMEPNeHAHKYAAPHOM HX MUIOCKOCTH, KOTOpasl YUYHMTHIBaeTCs B
COOTBETCTBHH ¢ YKa3auusamu n. 4.25 «PykoBoAcTBa IO NPOEKTHPOBAHYIO
MPON3BOACTBEHHHIX 3AaHMH C KapKacoM M3 XeJ1e300eTOHHbIX KOHCT-
pyxuuft xas ceficMyuecknx pafiono» (Crpofimapar, 1972).

2.4, TIoXpbITHS H TIEDEXPHITHA 3AaHHA, OGBEAHHMIONIHE DaMHl Kap-
Kaca B eAMHBIH NPOCTPAHCTBEHHHH O6JOK, AOJIKHN GBITH BO3MOXHO 60-
Jlee KeCTKMMY B TODH3OHTaJLHOM MJIOCKOCTH. JNA yBEJHUYEHHA IKECTKO-
CTH ANCKA MOKPHITHA C IIPHMEHEHHEM CTaJVIbHOTO NPOPHINPOBAHHOrO Ha-
CTHAa, acGecTOUEMEHTHBIX NJAHT (KapKaCHHIX H GecKapKacHHX) HJH
BOJIHUCTHLIX JINCTOB H T. N. JOJKHH NPEeAYCMAaTPHBATBCA MepPONPHATHS B
coomsercTBuyr ¢ mn. 2.21—2.24, 240, @ AN MOKPHITHA M NEPeKPHITHS H3
CGOpHHIX Kene306eTONHHX IUIHT — B COOTBETCTRHH ¢ nm. 2.25, 2.40, 2.43.

2.5. MMponeTHsie KOHCTDYKUWH NMOKPHITHA (depmu, Gaaxn) H mepe-
KPuITRA (puresn, Gamxu W Ap.) 3Mauufi ¢ pacyeTHoN ceACMHUHOCTBIO 8
n 9 6aanroB ROMXHH ObITh MPOBEPEHL! PacyeToM Ha ocoboe coyeTaHHe
HaTpy30K C YMeTOM BepTHKaJabHOM ceficuuueckofi Harpyaxn. [Ipn sTtom
ceficMyueckas Harpyaxka ompegeasiercs no opmyie (1), rae kosddwm-
uuenTH B¢ M Mix NPHHUM2IOTCA B COOTBETCTBHH ¢ mepHofoM u topMoll
COGCTBEHHLIX BEPTHKAJbLHBIX KOJE0AHMA pPACCUATLIBAEMbIX KOHCTPYK-
uufl. KoHCTPYKIMH, HMeIOUlHe NepHOR MepBoro (OCHOBHOrO) TOHA COOGCT-
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BeHHHX Kogaebannft Goabme 05 ¢, ceayeT pacCIHTHWBATbD ¢ YHeTOM BhiC-
umx ¢opM koaebGanufi, Kak NpaBHIo, He Gonee Tpex. Ilpu nepuomax oc-
HoBHOTO ToRa T<C0,5 ¢ yauTnBaerca Toabko mepsasf ¢dopMa KoaeGanui.

2.8. PacyeTHnle YCHAWA B DacCMaTPHBAGMOM CEYEHHH KOHCTDPYKUHH
KapKaca OT peficTBHS ceficMMueCKOA HArpy3KM NPH ydeTe BHICIIHX GOpM
koneBanuft onpenensiores no dhopmyse

n
Np = ‘/ Nl + 0,5 3 M2, (5)
1

rae Np — pacuemuoe 3HaueHne yCHAMA (momepeTHOX HAM HOPMAJLHOR
CHJIH, H3THOaiouero MOMeHTa) B PacCMAaTPHBAEMOM CEYeHMH OT JefcT-
BHAL CeACMHYECKON HarpysKH;

Nuaxe — HanbonAblIee 3HaueHHe JAHHOTO YCHAHA B PaccMaTpuBae-
MOM CedYeHHH, OTpeleaseMoe H3 CONOCTABJEGHHS 3MIOD YCHAHA, Bh3bBae-
MHX ceficMHUECKHMH Harpy3kamH, OTBeYalOLIHMH Y4YHThiBaeMuiM ¢op-
MaM coBCTBeHHHX KoaeGaHHR KapKaca;

N{— 3HaueHHsl YCHJIHA B TOM e CEUeHHH MO SMIOpaM AJA APYTHX
dopM xoneGannft (kpome 3HATEHHA Nuano).

2.7. lllupuHa aHTHCEACMHIECKOTO UIBA, CM, B MOKPHLITHAX H MEpPeKpH-
THAX ompeleasiercss no dopMmyte (6) M npuEMMaercH KpaTHof 5 cM:

a=242,+ 484+ 2cm, (6)

rae A; B A3 — MaKcHMAJbHLIE TEpeMEeIleHHs, CM, ABYX CMeXHKIX XKap-
KacoB 3AaHHA (OTCEKOB), Pa3feJeHHHX AHTHCEACMHYECKHM UIBOM, TIpH
JefCTBHH PacYeTHHX OPH3OHTAJNbHLHX CeACMHMYECKHX Hanpy3OK.

28. B 3gaHuAx €O CT€HaMH, 3aNPOCKTHPOBAHHLIMH B COOTBETCTBHH
¢ TpefoBaruaMH n. 1.7, npu pacdere KapKaca HeoGXOAMMO YUHTHBATb
cefiCMHYECKYI0 HATPY3Ky OT CaMOHECYMHX CTeR, DPacClOJNIOXKEHHHX TOJb-
KO B MAOCKOCTAX, TEPNeHAHKYAAPHHX Hamupasjenuio ReficTrByloliux cefl-
CMHueckHX Harpyaok. CeficMHuecKash Hanpy3ka OT TONEPeYyHHX H Tpo-
JMOJbHHIX HaBeCHHIX CT€H NPH pacueTe xapl(aca ROJKHA YYHTHBIBATLCA B
06OHX HanpaBJeHHsAX.

KAPKAC OAHO3TA)KHOTO 3JIAHHUA

2.9. Kapxachl OQHO3TaXHWX NPOHIBOACTBEHHHX 3RaHHA ¢ rabapH-
TaMH H HArpy3KaMH, COOTBETCTBYIOILAMHA KefCTBYIOUIHM CEPHSM THNO-
BLIX KOHCTPYKUHA, NPOEKTHPYIOTCH, KaK INPaBHJO, N0 OOGHYHOA KOHCT-
PYKTHBHOA cXeMe — CO CTOMKaMH, 3ameMJEHHHMH B (yHAaMeHTax H
IWapPAHPHO-CONPAMESHHNMHE € PHTENSIMH MOKPHITHA.

B kapkacax 3axaHuft ¢ paamMepaMy GOVIBUIHMH, 9eM IMpPeAyCMOTDEHO
YHEQHUHPOBAHHLIMH [2a0aPATHHIMH CXEMaMH, CONPSKEHHA KOJOHH ¢
PHTENAME MOKPHTHA PEKOMEHAYETCA BHIIOJHATb B BHAE JKECTKHX paM-
HRIX Y3JIOB C IefbI0 OrpaHHyYeHHs aedopMaiuuft n yMeHbUIEHHS MOMEHTOB
B KOJIOHHAX OT CEefCMHYECKHX M BePTHKAJbHHIX Harpysox.

TlokpHTHS 3X2HHA CAGAYET NPOEKTHPOBATb H3 KOHCTPYKUHA, Max-
CHMANBHO CHHIKAIOMHX HX BEC, PEKOMEHAYeTCA NPEHMYIIeCTBEHHO NpH-
MeHSITh NPOGHIHPOBARHEI CTanbHOA WACTAM, acBecTOleMPHTHHE TJIH-
T (xapkacueie H OeckapxacHble) HAH BOJHHCTHIE JIHCTH, B xauecrse
YTEI/MTEN PEKOMEHAYETCs TNPHMeHATh ddeKTHBHLe TeNNOH30NALUHOH-
HHe MaTepuajn (MJHTH H3 TOJHMEPHBIX MATEepHAJOB, MAHTH NOBLILUEH-
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Puc, 8. JinHaMHRIeckue PacyeTHhe CXeMB KapKaca 3gaHuf (oTceka) npn aeRcTBum

ceficMudecKkoit Harpyaks s nonepednoM (a, 6) m npoxoAsHoM (8) HanpaBjieRUsX

! — paccuuThiBaeMasi nonepeddas pama; 2 -— crofika, 3aMeHsOUias Bce Ipyrue
nofNepeunble paMbl; 3 — CTofAKA, 3aMeHKIOUIan Bce (axBepPKOBble CTORKH
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HOM JXECTKOCTH H3 MHHepaJibHOM BaTH H CTEKASHHOTO BOJIOKHAa Ha mO-
JUMEpHOR CBA3Ke H Jp.).

[Tpnvenenne cOOPHBIX Xesne306eTOHHHMX NJAHT B NOKPHLITHH XOJIKHO
6uiTh orpaHuyeno. Ilpy sToM nANTH aawHOR 12 M B 3AAHHAX C pacuyer-
HOMl ceACMHYHOCTBIO 9 6aJJIOB NPUMEHSITh HE PEKOMEHAYETCH.

2.10. Pacyer KapxacoB OXHOITAXHHX 3MaHHi (OTCEKOB) Ha ropH-
30HT2JbHHE ceficMHYecKHe Harpy3KH PeKOMEHAYyeTcs BHMOJHATE Ha SBM
C Y4eTOM HX TPOCTPaHCTBEHHOA pabBoTHl.

Ilpu pacuere Ha nonepeunsie cefiCMHUCGCKHE HArPy3KM B KayecTse
9KBHBAJIEHTHON OHHAMHUYECKOR MOAeNH KapKaca NPHHHMAeTCs pacyeT-
Has# cxema, COCTOfAl2A M3 NomepeuHHNX paM H ¢(axBepKOBHX CTOeK, coe-
AHHEHHBIX B YPOBHE HX BepXa CTEPXHAMH GeCKOHEYHOM JKEeCTKOCTH ¢
ycaoBHOA NPOROALHOR Ganxofi, xkecTkocTe Koropofi (Elyc) 3xBHBanent-
Ha CyMMapHON TOpPH3OHTa/JbHOM MECTKOCTH AHCKA MOKPLITHA B Nomepew-
HOM HanpaBJeHHM 3aawus (puc. 3, a). BepruxasbHble Harpysxu, Refi-
CTBYIOINHE Ha Kapxac, B pacdeTHOA cxeMme NMPHHAMAIOTCH COCPENOTOUEH-
HLIMH B UEHTPAaX NPHBEAGHHS B COOTBETCTBHH € YKa3awusMy m. 2.11.

IpH noxpuTHAX H3 NPOGHAMPOBAHHOTO CTAJABHOTO HACTHJA, JKECTKO
CBA32HHOrOo ¢ nporoHaMH (cM. n. 2.24), uau cOODHHIX Kene306eTOHRBIX
NJYT ROMYCKaeTcs TMPHHHMATb RHCK MOXPHITHA GECKOHEYHO JKEeCTKHM B
NOMepeyKOM HanpaBjeHHH 30anHs. B 3TOM chayuae, B UeVIAX YMEHbIIGHHA
BHIYHCJIHTEIbHHX paboT, nonepeuHsle paMhl, KpoMe PacCIHTHIBaeMofi, MO-
ryT 6HTh 3aMeHeHH B pacYeTHOM cXeMe Kapxaca OXHOA SKBHBaJIEHTHOM
c(-noﬁxoﬁ, 3 Bce daxsepxoBne CTOAKH — OonHOA 3KBHBaJAeHTHONA cTOMKOM

puc. 3, 6).

Ilpn pacuere Ha NPONOAbHHE cefiCMHYeCKHe HaTPy3KH B KadecTse
SKBHBAJNECHTHON [OHHAMHYECKOA MOREJM KapKaca NPHHHMAETCH Pacyer-
Haf CXeMa, COCTOflas H3 CBA3EBLIX MaHeJell BceX PHAOB KOJOHH, XO-
TOPHE B YDOBHEe HX BepXa COEXHHEHH GECKOHEYHO MKECTKHMH CTepPKHS-
MH ¢ ycaosuofi nomepesnoft Gankoft, xectkocth kotopolt (Elye) sxBu-
BaJMEHTHa CYMMapHOR TODH3OHTaAbHOM JKECTKOCTH MAHCKA TIOKDHITHA B
TPOMONbHOM HanpaBAeHHH 3naHua (orcexa) (pme. 3, 6). INpu orcyrer-
BHH HEOOXOAHWMHX RAaHRLIX N0 OUEHKE TOPHIOHTAJABHONA IKECTKOCTH JHC-
Ka MOKpLITHA 3AaHHf (OTCeKa) pacdeT KapKaca B MPOROJBHOM Hampas-
NEHHH BLIMONHAETCS B COOTBETCTBMH ¢ yKa3zaHmavu nn. 2.12—2.14. Bep-
THKa/AbHHE HArpy3KH, AeACTBYIOIIME HA XapKac, NMPHHUMAIOTCA cocpe-
LKOTOYEHHHMMH B YPOBHe BepXa CBH3eBHX mnasenefi H omnpeneasiorcs B
COOTBETCTBHH ¢ YKasanuava n. 2.11.

2.11. Harpy3kyn na CTOAKH (MM CBf3eBHEe MaHENH) B DacUeTHHX
cxeMax, ykasawHwX B n. 2.10, onpegensioress mo ReACTBYOIUHM H2 HHX
DACUETHLIM BEPTHKAJLHLIM HATDY3KaM, NepelaioumMcs ¢ MpHJjeramo-
IUX TPY3OBHIX mJomamell ¢ yuerom ykasawus n. 2.8. IIpu 3tou Harpys-
K¥ TIDHAHMAIOTCH COCPEROTOUGHHLIMM B LEHTDaX [PHBEJEHHS:

a) B ypoBHe Bepxa cToek QF —oOT COGCTBEHHOrO BECa NMOKPHITHA
(BKmOuasn BeC TMOABECHHX MOTOJKOB, MPOMMNPOBOROK, TyTel MOABECHHIX
KPanoB, cCOGCTBOHHO NOABECHBIX KPaHOB, 6e3 Beca TeJNeKeK A Tpysa, npH
KaTaHHH HX NEePNEHAMKYJSAPHO K PacCMAaTPHBAEMOMY HANPABJAEHHIO H
Ip.), cHera, cTeH (a Tax)ke NEPEropofoK), PAacTOJOKEHHHX BhIlle BEp-
Xa XOJIORH, M !/, cOoOBCTBEHHOTO Beca KOJOHH H CTeH (a TakXe mepe-
ropofioK), PaCTIONIOKERHKX B MPEASAAX BLICOTH KOJOHH;

6) » ypomme HH32 MOAKPAHORWX 6GanoK — oT COGCTBEHHOrO Beca

NOAKPAROBLIX 6aJOX ¥ TOPMO3HBIX KOHCTPYKUHA (Q"") B MOCTOB
kpanos Q®P, xorophie Y4UHTHBAWOTCA TOJBKO TNpPH pacyere Kapxaca B
NONMEPeYHOM HATIPABJCHHH; MDA 3TOM B KAaXKAOM KPaHOBOM TpOJAETE
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pacCUHTLIBAEMOA MnOMNepedHofi PaMH ycraHaBAHBAeTCS N0 ORHOMY Kpa-
HY; BEeJAMYMHA HaTPY3KH Q}“’. AeficTBylomest Ha j-i0 cTOAKY norepevHoR

paMH pacyeTHOR cXeMH KapKaca, B CTpOpe KOTOPOH YCTAHOBJEHH MOSTO-
BBle KpaHH, ONpefessieTca Mo ¢popMye

Q;P-:LQKM’,

n
26
I=1

7

rae ZQ®P — cymmapHHil Bec MOCTOB xpaHoB (0e3 yueTa Beca Tesexek
H TPY30B), PacmioNIOXKEHHHIX B CTBOPE momepeyHofi paMH PpacuerHolt cxe-
MBl Kapkaca;

C; — XecTKOCTb pacCMaTpHBaeMofi J-B cTOAKM B ypOBHe HH3a MOA-
KpPaHOBBIX 6aN0K;

n

2 C; —cyMMa xecTROCTel CTOEX momepegHoft paMu (B ypoBHE HH-

J=1
3a TOAKPAaHOBLIX 6aJOK), Ha KOTODYIO mnepeflaeTci Harpyska OT XPaHOB;
k=12 — KoapPuuneHT neperpyaxu;
ky=0,8 — ko3 bHUHEHT coueTaHus;

B) B ypOBHe CEepeiHHH BHCOTH ¢TOEK — OT /5 COGCTBENHOTO Beca:
xonowH QF B cTeH (2 TaKkxKe NEPEroponok), PacNOIOXKEHHHX B Tpene-
Jlax BHICOTH! KoaouH Q°.

Harpyaxn Q=, Q2-6, Q™ n Q¢ nonknu onpeneasiTcs ¢ KoahdHuHeH-
TaMH TeDEerpy3x® H KoddGHLUHEHTaMH coueTaHufi, MPHHAMAEMHIMH B CO-
OTBETCTBHH C YKa3amuamu m. 1.11.

2.12. B cayuae HeBO3IMOXXHOCTH Hcnonb3oBakHs IBM ana pacuera
Kapxaca 3gaHHA (OTceKa) Ha cefiCMHuecKMe HAarpy3KH B COOTBETCTBHH
¢ ykaszamuamu n. 2.10, a Takxe NpH OTCYTCTBAM HEOGXOXMMEIX HKaHHBIX
7O OleRKe TOPH3OHTAJNbLHON MXECTKOCTH JIHCKA TOKDHTHS, AOTMycKaeTcs
BLITIONIHATL YNPOWIEHHHR pacieT Kapkaca, NPHWHMMAas JAHHAMHUECKYIo
PacueTHYIO CXeMy B BHIe HeBecoMoft konconpHOR crofkn (pme. 4,6), aa-
memnenHofi Ha yposHe Bepxa GyHAaMeHTa, ¢ Maccoil, COCpeROTOYeHHON
Ha ypOBHe BepXa KOJIOHH (cHcTeMa ¢ oaHORA creneHsto cBobonn). B atom
caytae xoabodHuueHT T paBeH eXHHHue, 2 MEPHOR COBCTBEHHHIX XOoje-
Gamnii CHCTEMH B CEKYHAaX onpefeasercsa no ¢popmyne

Q_ _ Q
T=2"‘/Cg ~ ‘/c’ (8)

rie g — YCXOpeHHe CHJB THKeCTH, M/ct,

Q — BepTHKaALHAs HaTPY3Ka, TC, MPHHHMAEMas COCPEAOTOYEHHON B
YpOBHe Bepxa KoJOHH; Harpyska Q (¢ yueroM xoaddHuUHenTOB nepe-
rpY3Kn H Ko3)OHUHEHTOB COUETaHHA, NMPUHHMEEMLIX B COOTBETCTBHH €
ykaszawuaMu m. 1.11, 32 nckmouenvem kosbduumuenra coueTaHus nas
HaTpPY3XH OT Beca MOCT2 KpaHa, KOTOpHA npuauMaercH pasHum 0,8)
COCTABAACTCA H3:

a) coO6CTBEHHOTO Beca MOKPHTHA (BXAO4ast Bec MORBECHHX MOTOJ-
KOB, OPOMMPOBOROK M TP.) H creH (a TaKKE NepercporoK), Pacmozo-
KEeHHLX BHe BepXa KOJOHH;

6) /¢ coOCTBEHHOro Beca: KOJOHH, MOAXKPAHOBHIX 6aJOK, TOPMO3HLIX
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KOHCTPYKLUMA M Y4acTKOB CTeH (a TaxkxkKe MNEperopodoK), PacloJOMeH-
HBIX B MpeleviaX BLICOTH KOJOHH;

B) !/4 COGCTBEHHOTO Beca MOCTOB KPaHOB, PACNOAOXKEHHBIX B 3LaHUH
uau orceke (TONBKO NMPH pacueTe B [TONMEPEYHOM HaNpPaBJEHWH);

r) CHeroBHIX HarpysoK.

Ilpu ompepenenny Harpy3kd ¢ YUHTHIBAIOTCH yKaszaHHs 1. 2.8.

C — XeCcTKOCTh paMBl (MM KapKaca) 3XaHusa (OTCeka) Ha YpOBHe
BEepXa KOJIOHH, oTipefensieMas no dopmyae

- 3at

n — yucao konoHH (wim pam) B paMe (uaM kapkace) 3fauusi (oT-
ceKa);

Oxx — Nepememenne OTAEAbHON KOJNOHHBI (MAM paMbl) Ha YpOBHE
ee BepXa OT [eHCTBHsS TOPH3OHTANLHOA eAWHHYHOA CMJH B TOM Xe
ypoBHe; mepeMelleHHsl NPOAOJIbHEIX CTaJBHBIX PAM  JIONMYCKAETCA MpHHH-
MaTh PaBHLIM MEPEMElIEHHI0 HX CBA3EBLIX NMaHesedl,

ad ¢
Snﬁ - f:
= E E x|
- » 4 =<
§rs = =AN
A 7 v 2 A 4 A AR 7 '’

Puc, 4. PacueTHble cXeMbl PaM Kapkaca 3JaHHA 0OpPH WIAPHHPHOM oNHpauuH depm
NMOKPbITUA HA KOJOHHH

a — nonepeuHbit paspes 3jaHus; 6 — RHHaMH4YecKas pacyeTHa< cxeMa Kapkaca
31aHHA; 8 — DACPeTHasd cXeMa IONEePeYHOA paMbl; 2 — NPONOALHHIA paspe3 3jha-
4Hs; 0 — pacueTHas cXeMa NPOAONBHOR PaMul

Onpepenenne nepuoma coGcTBeHHEIX KoaeGawu@i T npoussomMTCs
B 3aBHCHMOCTH OT CTeleHM TOPH3OHTAJLHOM MKECTKOCTH JIHCKA NOKpHI-
THA 3xaHuA (orcexa). [lpnm 3ToM BO3MOXHEI ABA pacyeTHHIX CJAydas Ko-
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neGauufi KapKaca M COOTBETCTBYIOUIHE HM 3HAUEHHA nepHona cobcTBeR-
HHIX KonebGannfi:

1-& cnyaah. Tlokputne paceMarpupaercs Kax ectkuft amex. Kap-
Kac 3mauus (oTceka) Konebnerca Kax exunas cucrema. llpm stoM B
¢dopmyse (8) marpyska (Q BhHUMCASeTCs NNA BCero 34awus (oTCeKa)
B leaoM, a xectkocth C  NpHHHMaeTcs paBHOf KECTKOCTH Kapxaca
ananus (oTcexa) COOTBETCTBYIOMIENO RanpaBJEHHS.

2-% cayuafi. YecTKocTh NOKPHTRS He ywuTwiBaercs. PaccMmaTpnna-
I0TCH KoJeBaHusa KaXAON paMul Kapkaca B oraensHocTd. Ilpn sToMm B
dopvyne (8) marpyska Q BmuuHcAfeTcs ¢ rpy3oBoft nAOMANW, fMpuie-
raromefl K paccMarpHBaeMoft paMme, a kectkocts C NpHHMMaencs pas-
HOfl ecTKocTH S5TOf paMuL.

TMepronu co6cTBeNHEIX KONMEGaHHA DPEKOMEHRYETCA ONpenensite npu
NOKPHITHAX:

a) u3 NpodHTHPORAHHOrNO CTANLHOrO HACTHNAZ: B TIOTEPETHOM HA-
NPaRJIeHUH — 10 MEPBOMY CAYY3I0; B NPOXONBHOM HATPABNEHHH — NO
NEpBOMY H BTOPOMY CJAYUASIM;

6) u3 acBecTONEMEATHHIX MMHT (KaPKACHHIX M GeckapKACHBIX) Hau
BOJHUCTHIX JHCTOB VCHJACHHOro Npoduis: B MOTIEPETHOM W MPOAOALHOM
HATIPABJACHHAX — N0 BTOPOMY CJYYAlO;

B) H3 COOPHEIX Xene30GeTOHHLIX MAHT: B NMOMEPETHOM H MPONOJb-
HOM HaTIDABJNEHHAX — N0 NEPBOMY CAYYalo.

2.13. Mpu pacgere xapxaca 3aamua (oTceKka) Kax cHCTeMH ¢ OAMOA
crenensio cBobGomnr (em. m. 2.12) ceficMigecxme narpyska, xeficraviomne
HAa PacCMaTPHBAEMYIO MOMEPETHYIO MM IPOAOVIBHYIO paMy (CBSI3eBVIO
naxess), onpexeatiorcs no dopmyne (1) w npurnmaorcs (pHc. 4,6,0):

a) oT mepTHKasbHOM RarpyskH QF, pacnoJoXenHOf Buie YPOBHS
BEPXAa  KOJOHH, — COCDENIOTOUCHAKIMH S;. NMPHJIOKEHALIMA B YDOBHE

BepXa KOJOHH. °

Harpyaka QT cocraBasercss u3 cOBCTBEHHOTO BECa MOKPHITHS (RKJIO-
935l BEC TMONBECHBIX MOTOJNKOB, NMPOMIPOBOROK, NMyTeli NMOABECHBIX Kpa-
HOB, COGCTBEHHO TIONBECHHWIX KPAaHOB, fe3 Beca TeJexexk H rpysa, NpH
KAT2ZHUH HX NEepNeHAWKYJIAPHO pPACCMATPHBAEMOMY HaNpPaBJEHHIO H
Ap.), cHera, cTeH (Meperoponok), PaclHoJOXKEHHHX BuiDleé BEPXa KOJOHH,
a Takxke 50% cofcTBeHHOro Beca creR (Meperoponox), CBSA3AHHHIX C
NMOXPHTHEM ¢ NMOMOIIBIO (haxBEPKOBHIX CTOEK.

B 3aBHCHMOCTH OT pemCHHS NNCKE NMOKPHITHS ceficMpueckas Ha-

rpyska S: Ha NOMEPeyHVIO HJIH MPOANILHYIO paMy (MR CBf3eBVIO ma-

AeJIb) BHITHCAAETCA RS ORHOTO HWJAH ABYX cJydaeB KoneBanufi kapxaca
B COOTBETCTBHA € YKa3zamusmu n. 2.14;
6) oT cobcTBEHHOrO Beca KONOHH 3AaHxft — DaBHOMEPRO pacmpene-
JIEHHHMH N0 JJIWHE KOJOHH:
Qx

s"=—H— KeBgs (10)

B) OT COGCTBEHHOTO Beca MOAKPAHOBHX 6aNIOK B TOPMO3HWX KOH-
CTPYKUAR — COCPENIOTOREHHLIMY, TMPHAOKEHHHRIMH B YPOBHE HH¥3a NOXA-
KPaHOBBLIX 62JI0K:

sﬂ.‘_____Qn.G cha: an

I) OT cOGCTBENHOTO BECa YUACTKOB CTeéH (a4 Taxxe MEperopolok),
PaCTOJNIOXKEHHHX B fpeAenax BHICOTH KOJOHH NPH ONPEACNEAHH CeACMH-
YECKMX Harpy3oK, AefCTBYOmMHEX B HANPaBNEHHH, NOEPNCHAHKYAAPHOM
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NJIOCKOCTH CTEH (11€Peropoiok), — PaBROMEPHO DPACTIpEAeNEeHHWMH {10
AJIHAE KOJIOHHH:

KcBq (12)

S =

A) OT COGCTBEHHOrO0 BECa HaBECHLIX CTeH, PaCloJOXKEeHHHX B mpene-
/12X BLICOTH KOJIOHH, NPH oulpeneJieHHH cefioMHIeCKHX HATPY3OK, aeft-
CTBYIOUIHX B NJAOCKOCTH 3THX CTEeH, — COCPeNIOTOYECHHHIMH, TIPHJAOXEHHH -
MH B ypOBHE ONOPHHLIX KOHCOVIC HABOCHHIX CTEH:

§*° = Q" Ko By (13)

€) ©OT COGCTBeNHOr0 Beca MOCTOBHIX KPAaHOB — B COOTBETCTBHH C
YKa3aHHuAMH n. 2.15,

B ¢opmyaax (10)—(13) npuusro:

Q* — coGcTBennifi BeC KOJOHHAM;

QB-6 — Harpyak# OT cOGCTBEHHOTO BeCa NMOAKPAHOBWX GajoK (BKJO-
yasd BeC TOPMO3HHX KOHCTPYKUHA), ONHPAIOIIHXCA Ha paccMaTpHBae-
MyIO KOJIOHHY HJIM paMy Kapkaca,

Q¢ — cobcTBenHnfA BeC cTeHH (NEPeropoAxH), OpHMHKaOWeR K
paccMaTpHBaeMON KOJOHHE HJH paMe;

QB¢ — Harpysxa oT COGCTBEHHOTO Beca HABECHOHN CTEHH B MeCTax
ONHpPaHHA HA ONOPHLIE KOHCOJMH;

H — paccrosuue oT pepxa (yHAaMeHTOB JO Bepxa XKOJOHH;

Ko — ko3 uuuent cefCMHYHOCTH, NPHHEMaeMHfl mo Taba. 1;

Bq — K03 RUKEHT AHHAMHIHOCTH, BHIHCACHHLWA AJNK PACCMATPH-

BaeMOro CJayyas KoJaeGaHHs kapkaca mo ¢dopmyJae (4); nps yvere aByx
caydaeB KoneGaHufi ans pacgera mnpHuumaercs GoJbuiee 3iazenne f o

H3 NOACYHTAHHHIX IJA 9THX ABYX CAYy4HaEB.

Harpyskn Q aonkuu onpefejsthes ¢ koadpHuHeHTaMH neperpys-
KH H KO3pOHUHEHTaMH cOoueTaHHH, NMPHHHMAEMbIMH B COOTBETCTBHH C
ykasansame u. 1.11. IIpx ompenenennu cekcMHIECKHX RArpy3oX OT oG-
cm;gnoro Beca cTeH (NeperopoXOK) JMAO/NKHH YIHTWBATLCH YKa3aHHS
0. 28,

Ilpumevanne CsszeBne NaResH NMPOJOJBHHX PANOB CTaJb-
HHX KOJIOHH JRONYCKaeTcsi PACCUHTHLIBATHL TOJALKO Ha peficteHe of-

HOll ceficMHuYeckOfl HamPY3KH S; B YpPOBHe Bepxa KOJIONH, NpH

9TOM B BEPTHKAJbHYI0 Harpy3ky QF, onpefensieMyio No NOAMYHKTY
«a», caeayer Ro6aBHTb Harpy3Ky OT !/, cOOCTBEHHOro Beca: KOJIOHH,
MOAKPaHOBHX GajioK K CTeH (MeperopojoK), PacroNOXKeHHHX B ape-
JeslaX BHCOTH KOVIOHH.

2.14. Ceficumaeckas Hanpyska S:, ReficTBYIOaA B ypOBHe Bepxa

KOJIOHH paccMaTpuBaeMofl momepewHofl AJH TPOROAbHOA paMu (cBsA3e-
BOA naHesH) Kapkaca 3gaHus (OTCeKka), pacCIHTHBAGMOTro B COOTBET-
CcTBHH ¢ 1. 2.13, onpenensercs:

a) MpH NOKPHITHAX H3 MPOoDHAHPOBAHHOTO CTANLHOTO HACTHJAA: Ha
nonepeuHyio paMy — no dopmyae (14), ma nporosbuylo pamy (cBsze-
BYIO NaHesab) — o dopMyaam (14) u (15), u npuHHMaeTca AJA pacuera
Gonbusee aHavenne ST, TOACUNTAHHOE MO STHM ABYM QoOpMyAaM:

- Q@ KsBaCp

S ="

(14)

15



QU — BepTHKA/bHAaA HArpy3aka, BHUHCJAEHHas MJIA  Bcero KapKaca
spanusa (oTceka);

Ke — ko030 dHUMEHT CeACMHUYHOCTH, NPUHHMaeMbli no Ta6a. |;

B g — xo3(pduuneHT AMHAMMYHOCTH, BBMUCIGHHWA a8 Kapkaca
ananus (orcexa) no bopmyane (4);

C n Cp—XeCTKOCTH Ha YDOBHE BepXxa KOJOHH COOTBETCTBEHHO
Kapxaca 3XaRMA (OTCeKa) M paccMaTphBaeMOR paMul (HJHM cBA3€BOM
nanesu), onpenenseMue no dpopmyae (9);

sl;)"_—-Qchpu- (15)

rae Qg—nepmanwaa Harpy3ka, BHUHCJEeHHAas C TPy3oBOit mjrowma-
oM, npujeraiomeRd K paccMaTpuBaeMOfi paMe (CBSI3eBOM INaHesH);
Ko — ko3 duument ceficMpuHOCTH, NpHHHMaeMol mo Tabn. 1;
ﬁa — X05(PHUHERT AHRAMHAYHOCTH, BEINHCIEHHOX AN paccMaTpupa-
eMoll paMul (cBs3eBOA maHesu) mo ¢opMmyae (4);

6) DPH NOKPHITHAX M3 acOecTOUEMeHTHHX IUPHT (KapKACHHX M
6ecKapKacHHX) HJM BOJHHCTHIX JHCTOB YCHJIEHHOTO npoduias — no ¢op-
myJse (15);

B) TIPA NOKPHLITHAX U3 COOPHHX KeJNe30GeTOHHLIX MJHT: Ha MOomepey-
Hyl0 pamMy — no dopmyae (14): ua npojospHyl0O pamy (cBS3eBylO na-
HeJb) — no popMynam (14) r (16), m npuHMMaercs AJaA pacuera GoJb-
uree 3Hagenue S ;, NOACYHTAHHOE MO 3THM ABYM QOpMyJIaM,

n
g LHabls 15)

rre Qt, Ko n By — oBosnauenns e xe, ato B dopmyne (14);

F u Fp—rpysoBuie IJowadu COOTBETCTBEHHO 3MaHHA (0TCeka) H
paccMaTpuBaeMoll paMEl (CBA3eBOA NaHeJsH).

2.15. B KoJIOHHaX, HeCYIWIHX KPaHOBYIO HAarpysky, MOMHMO MOMeH-
TOB OT CEeACMMUECKHX HATPY30K, BLIYHCJEHHBIX B COOTBETCTBHH ¢ m.2.13
«a»—<«I», B MJOCKOCTH MOTIEPEYHOM PaMbl KapKaca JOJIKHH YYHTHBAThb-
¢ MOMEHTH, BHI3BaHHBIE MECTHON ceficMHueckoi Hanpyakof oT cober-
BEHHOTO Beca MoCcToB Kparos (puc. 5). [Ipu 3Tom B pacueTHOA cxeme
KOJIOHH BeDXHAN ONOpa NMPHANMaETCs HecMellaeMOR.

CeficMHYeCKasd CHJIa OT KPaHOB, NpHKJaALiBaeMass K KOJIOHHe Ha
YPOBHe HH3a NOAKPaHOBHIX 06aJjioK, onpepensercda no ¢opmyne (1) kak
RJASt CHCTEMB! ¢ ORHOR cTeneHnio ¢BoGoAbl. Ilpy 3TOM BenMuwHa Harpya-
kn Q¥P, cocpeioTOueHHOR HAa YpOBHe HHM3a NOAKPAHOBHIX 6ajOK, MpH-
HHMaeTC PaBHON MaKCHMaJbHOMY NaBJEHHMIO Ha KOJIOHHY OT CcOoOCTBEH-
HOTO Beca MOCTOB KpaHOB (¢ yuetroM KoxbbHUMEHTA HEPerpy3kH H KO-
sbduuHeHTa COUeTAaHHA, MPHHMUMAEeMBIX B COOTBETCTBHH C YKa32HHSMH
n. 1.11), pacrnonaraeMslXx N0 OAMOMY B KaXIOM npojere 3JaHHA, a
nmpousBenexue Ko3ppHureHToB BoN NpHHEMaETCH paBHEIM 3.

Tlpu onpeneneHMH rOpPH3CHTAJBHHIX CefiCMHUECKHX HanDy3oK, mefcT-
BYIOUINX H2 KOJOHHW B NPOXOJLHOM HampaBJeHHH, Harpyska oOT Xpa-
Ha He YYHTHIBAeTCH.

2.16. TIpn pacuere KapKaca 3JAaHMs B MOTEPEYHOM M NPOXOJBHOM
HampaBJeHHAX Ha ocofoe coueTaRHe HaNPY3OK € YUeTOM ReficTBHS ced-
CMHYECKHX Harpy3ok BepTMKA/bHAas HAaTPy3Ka OT KDaHOB MpPHHHMAeTcH
OT ORHOTO KpPaHa B KaXJAOM NpPOJeTe M ONpeNejsfeTcs NPH MaKCHMaJjb-
HOM JaBJeHMM Ha KOJeca Kpaxa (BKJIOuasl BeC TEJIeXKKM M npy3a) ¢ Ko-
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shduunennaMn Neperpyak® H COYETaBHsl, MPHHHMAEMHMH B COOTBETCT-
BHH ¢ yKa3aHusaMmH m. 1.1l

2.17. ®axpepkoBbe CTONKH MONMEPEYHHIX HAM NOPOAOABHHX  CTeN,
WIAPHUPHO-COSAUHEHHHE BBEPXY € KOHCTPYKUMSAMH [MOKPHITHE H BHU3Y
¢ $yHAaAMeHTaMH, TOJXHB OHTb NPOBEPEHH DACYETOM Ha H3mMs OT jaei-
CTBHUS MECTHHX CeACMHYeCKHX Harpysok oT coOCTBEHHOIO BeCa HaBeCHBIX
Mo caMonecywux creH (puc. 6,6). [IpH 3ToM B crofixax NpOAOCIBHOrO
daxsepKa, onupaloMUXCA TaKXKe B YPOBHE BepXa MNOJKDaHOBHIX 6aJow,

a

4

Prc. 5. CxeMul K PACUETY KOXOEEN HA MECTHYI0 ceficMHYeCKY0 Harpysxy or col-
CTBCHAHOIO BECa MOCTAa KpaAHa

a — neTanb paspesa 3aaHusA; 6 — KHHAMHYECKAA pacYeTHa| CXeMa KOJNOHHH;, &8 —
pacHeTHasi CXéMa KOJIOHHH; [ — ORHH MOCTOBOA KpaH

NOJKHH YIHTHBATHCH YCHJHS, KOTOPHE BO3HHKAIOT B CTOMKAX NpH H3-
ri6e X B MOMEHT cefICMHUecKOro Bo3aeficTsHa (BBuly GoJbluero cme-
IeHus Kapkaca B YpOBHE BepXa KOJOHHR, 4eM B YpOBHE MOAKPAHOBLIX
6axox) (puc. 6,2).

Bemuuuna MecTHOM ceficMyueckofl HarpyskH OT COGCTBEHHONO Beca
HaBeCHbIX HJM CaMOHECYUIMX CTeH ompefenserca no ¢opmyse (1), npn
3TOM Tpou3BenenHe Koo(hbHUHeHTOB By T NMPHHHMaeTCH KaK AR Kap-
Kaca COOTBETCTBYIOIEro HATMpPABJNEHHA, HO HE Membue 2.

2.18. Iedopmanus (nepemelenne) Kapkaca 3JaHHA (oTceka) Ha
YpOBHE BEpXa KOJOHH OT REeACTBHS pACUETHHIX TOPH3OHTAAbHLIX cefioMM-
YeCcKHX HarpysoK onpenensiercs no ¢popMmyse

S
=—E- . (17)
rae S — pacueTHas POPH3OHTAJLHAN CeficMMuecKkas HaTpy3Ka Ha KapKa¢
3naaus (OTCeKa), BHUMCHAENHAS RJs COOTBETCTBYIOMIETO HAMpaBJEHHS H
NPUAOKEHHAS CTATHYECKH HA YDOBHe BepXa KOJIOHH;
C — XeCTKOCTh Kapkaca 3flanus (oT¢eka) Ha ypOBHe Bepxa Ko-
JonH, onpenenseman no dopmyae (9).
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a 4

(4

N ¢ MOCTOBMMM KPAHAMHE (8, 2)

G, 8 — neTanH paspe3os 3NAHHA; 6, 2 — pacueTHHe cXeMhl (AXBEpPKOBLX CTOeK;
] — HaBeCHHWC YYACTKH CTeHH; 2 — onopHHe Koucoau; 3 — daxsepkosast cTofixa

Puc. 6. CxeMm pu:neg daxsepxosmx cToex 3aasult Ges mocvosmx kpaHoB (4,

ﬂ T L NI

] i g

TR

O O
y

5
f

Puc. 7. TipuMepn CXem DPACNOZOMENMNS BCPTHEAXLAMX CBE3clk MeXAY KOXOHHAMM
B SAAHMAX ¢ MOCTOBMMM KPAHAMN npM CTaassbix (@) m xeacsoberonnmix (6) wo-
AOHBAX ¥ B 3RaHuaX 6e3 MOCTORMX KDAHOR (8)

1 — BepTuNaAbLHAR CBRA3b NOKPHTHA, 2 — BEPTHXAALMAR CBRAIL MCEXKAY KOAOHHAMM,
3 == noNONBHTENbHEME DPACNOPKH



2.19. MecTa pacnoONOXEHHS BEPTHKAJBHHX CBA3eR B MPOAOABHOM
PSAY KOJOEH H Y3JIbI HX COUPNAIKEHHS C KOJOHHAMH MPHHEMAIOTCS Kak
nas neceficmwueckHx pafloros (puc. 7). Cs3u BepxHero spyca, HPHMH-
Kalollrue K BEpXY KOJIOHH, AJA YJYYIIeHHS YCJNOBHA nepefauwn ceficvmue-
CKHX YCHJHA ¢ NOKDHTHA Ha KOJNOHHH DCKOMEHAYETCS pemaTh CXKaTo-
PACTAHYTHIMM.

CBfi3n H HX KpemJeHHA K KOJOHHAM, a TaKXe 3aKJafHHe JeTadH
M HX 3aleJKa B XKeae30GeTOHHHX KOJOHHAX HO/MKHH OHTh NpOBEpeHH
pacuyeToM Ha TPOYHOCTb (RAX YCTOATHBOCTL) OT REACTBHA DACYETHHX
TFOPHU3OHTANBHBIX CEfICMHTECKHX Harpy3oK.

B Tex cayuasx, KOrta rOPHIOATajbHbBEe CcefCMHAECKHe YCHANS, ne-
penaiouinecs ¢ OMOPHWX CTOeK hepM NMOKPHTHR HAa BEPTHKAALHYIO CBHA3b
M0 KOJIOHHAM, TIPEBHIIUAIOT HECYmYylo CMOCOGHOCTH CBAPHLIX IUTBOB Kpefm-
JIEHNsl ONOPHHBIX CToeXk $epM K KOJOHHAM, CJHenyeT YCTAaHOBHTb MEXAY
KONMONHaMH NOMOJHHTENbHLIE DACTOPKH C UEJBI0 BKJAIOYEHHA Heo6XOmM-
MOTO 9HCJIa OMOPHHIX CTOGK B nepexavy ceficmMuueckoll Harpysk® Ha
CBf3H MO KOJIORHaM (pHc. 7,8).

2.20. [ToxkpaHOBHE H TOPMO3HbIE KORCTPYKIMH, SAMPOEKTHPOBAIH-
Hole Aas HeceficMH9eckHX pafloHOB, NPH IPHMEHEHHH B CefCMHUECKHX
pafioHax XOMKHK GLITb NPOBEPEHK! PACIeTOM:

a) Ha ocofloe cOYeTaHHe HATPY3OK € YIeTOM pacieTHHX FOPH3IOH-
TaNbELIX ceflcMHIECKHX Harpy3oK, ReACTBYIOMIHX B NMONEPeTHOM HAMPAB-
JeHHR 3naHus (OTCexa); NPH 3TOM BeHuHHA ceflcMAYECKOR HArpy3KH
ompexnensercs no popMmyre (1) oT Kaxaoro Koaeca OAROTO KpaHa; Ha-
rpyska Q B dopMyne (1) npHEnMaercs paBHON NaBJHHIO Kojneca OT
Beca MoCTa Kpana (6e3 ydueTa Beca TeNeXKH H IPY3a) NPH ero HeBHI-
l'OllHOﬁ[lIEM PacnoJOXXEHHH B TipoJeTte nonxpauonoﬂ 68.‘"(“, a4 3Ha4YeHue
npoussenennus kospduunenTa B, m NpHHEMaeTcs, Kak NPH pacueTe Kap-

Kaca B TIOTEPeTHOM HAMPABJIGHHA 3NaHHA, B 0COGOM COUETAHHH HATDY-
30K BepTHKAJbHAR HATrPY3Ka OT KPAHOB ONpeXeNseTcs NPH MaKCHMaJb-
ROM RaBJEHHH Ha KoJeca, BKJIOUasi BeC TEeJeXKH H Tpy3a: Rarpyaka Q
B dopmyae (1) H BepTAKaNLHAN RATPy3Ka OT Kpa®noB B ocoBoM couera-
HHH HaTPy30K NOJKHBH ONpenensTbcs ¢ KOSDDHUHEeHTAMH NeperpyskH
u ro3bdmunenTamMH codeTaNHf, MPHHEMAEMEIMH B8 COOTBETCTBHH C YKa-
3arpama n. 1.11;

6) Ha ycMNRSK, BO3HWKAIOUIRE B NOAKPAROBHX OBaxkax apm nepeaa-
ye TIPONOJKLRHIX PAacUeTRBIX TOPH3OHTAJBLHHIX cefiCMHYECKMX HArpy3oK Ha
CBA3ERYIO Mamess PAMH.

Ha Harpyaxu, yxasaHubie B MOANMYHKTE €a», PACCIYHTHBRIOTCH BEpX-
HHe NMOoRca NMOAKPaHOBHIX 6270K, SNEMEHTH TOPMO3HHX KOHCTPYKUHR H
HX XpenerH K KOJORHAM.

Ha ycunug, ykazaRubie B MOANYAKTEe «63, PACCIMTHIBAIOTCS 3NEMeH-
TH KPEMNeHHA NOAKPAHOBLIX 6aJOK K KOJORHAM B MeCTax YCTaHOBKH
BEPTHKAJLHBX cBs3ell MO KONMOWHAM R BGOATH, COEAMHAIONINE MOAKDPAHO-
B¢ Basxn Mexnay coGoft.

2.21. B uensx obecnedenus TNPOCTPARCTBEHHON IKECTKOCTH KapKa-
€3, a TaKXe YCTOAYABOCTH MOKPHLITHA B UEJOM H Bro SJeMEHTOB B OT-
AeNBbHOCTH Heo6XOANMO NPeAyCMaTPHBAThL CHCTEMY cCBsidelt MeXxay He-
CYMHUMH KOHCTPVKUWAMH MOKPHTHA (dbepMaun) B NIOCKOCTH HX BepX-
HHX B HHXHHX IOSICOB A B BEPTHKAMBHBIX MJIOCKOCTHX.

2.22 B NOKPHITHAX H3 CTAJBHOrO MPObHAMPOBAHHOTO HACTHAA, ac-
GecTOUEMERTHHIX MIKT (KAPKACHHX R GOCKapXACHAHX) HIM BOJHHCTHIX
yucToB (MO CTansHEIM OporoxaM u depMam) crereMa cmsseft B naocKo-
CTH BEPXHHX MOACOB CTPOTHABAHX epM COCTOHT H3 HONEPETHHIX CBS-
3eBHIX GepM H PAacHnpoOX, POAL KOTOPHX BHNOAHAIOT mpororu. Casae-
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Pue. 8. IlpHMep pacnonoKenHs cBsi3eli N0 BepXHHM NOSACAM CTPONHABLHBIX (epM
NOKPHITHR ¢ MPOrOHHMM pelleHHEM KPOBJIH

{ — cTpups/ibHBEe $epMBl; 2 — nonepedHble cBa3¢BHe (epmbl; 3 — nporoas; 4 -
BEPTHKaJAbHBE CBSI3H Mexpy depMamy
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Puc, 9. TpuMep pacnoaoeHns cBE3Cl 00 HHXHEM NOSCAM CTPONMALHMX depm

I — cTponmavine (pepMm; 2 — nonepeuibie CBA3edue Gepmbi; 3 — npoAoabHuEie
cnfzeBne GepMu; 4 — PaCTAXKKE; 5 — PachopKH; 6 — QONOAHHTENbHBle PackKoCH;
7 — BepTHKAJbHHE CBA3M MeXAy depmamu

BHE monepeuHble GepMH YCT2H2BAWBAIOTCA B ABYX XpafkHux (y Topuos
H aHTHCENCMHYECKHX MMBOB 3RaHHA) H, eécnn Tpebyercs no pacuery
(cM. n, 2.27), B NPOMEXYTOUHKX INarax cTpormabHux ¢epM. Ilpomexy-
TOUHLIE CBfA3eBhie (epVH JOMKHBH pacnuoJaraTsC N0 AJAHHE SAAHHRA
(oTcexa) paBaomMepHo (pHC. 8).

21



CucreMa cBsidefl B NMJAOCKOCTH HHXHHX MOSCOB CTPOTMHJbHLHX dep™m
coctonT u3 (puc. 9):

a) nomepeuHHX CBA3eBHX (EPM, YCTaHABAHBAEMHX B MECTax pac-
TIOJIOXKEHHS TIOTIePeYHBIX CBA3EBBIX (€DM TO BEPXHHM TOSCAM CTPONHIb-
HHIX ¢epMm;

6) npogoNbHLIX cBA3eBHX ¢epM, KOTOpHie B 3RaHuAXx (oTcexax) ¢
qHCJIOM TIPOJIETOB A0 TPeX BXJIOYHTENIBHO YCTaHaBNHBAIOTCH BAOIL Kpafl-
HHX DAROB KOJOHH, & B 3RaHHAX (OTcexax) c 4HCIOM npoaeros Goaee
TPEX TAKKe H BAOAL CPEAHHX DANOB KOJOHH C TAKHM pacieroM, 4TOGH
PacCTOTHHE MeEXKAY OMeXHLIMH CBSA3eBRIMH <¢)epMaMM He NPEBHIIAJO
JABYX TpoJeToB (MpH HeYeTHOM YHCJE NPOJNETOB ITO PACCTOSHHE B OT-
AeABHHX CJydasix PaspemaeTcs yBeTHIHBATH A0 TpPeX NPOJeToB);

B) PAacnopoOK M PacTsKeK,

BepTuka/sbHue CBA3H MEXAY CTPONHABHLIMH depMaMu yCTaHaBJIA-
BAIOTCA Ha ofopax H B npoJjere depM. Ilo xmne ananus (orcexa) cBs-
3K pacnonaraloTcs B Warax ¢epM, rie YCT2HABIHBAIOTCA MNONEpeUHLIE
?aaaenue ¢epMH MO BEPXHHM TOACAM CTPONHIBHBIX KOHCTPYXUMA
puc. 8).

2.23. B MOKPHITHAX H3 CTaAbHOrO NpodHAHPOBAHHOTO HACTHNZ 3A2-
HHfl ¢ KapKacOM H3 CTaJBHHX PaM KOPoGUAaTOro ceueHHs THma «[lnaysm»
JOMKAO OHTb NPEAyCMOTPEHO YCTPOACTBO CHCTEMBI TOPH3IORTAJBLHBIX
cefi3ell B ypOBRe Bepxa KopOGuaTOrO pHressi paM, cocrosmefl us nome-
pPeuHLIX CBA3€RLIX $)ePM H DPacNoOpoK, POJAb KOTODHIX BLIOAHAIOT 1IPO-
TOHN; nomnepeyHnle CBfA3eBue (epMul DACMONAralOTCA B ABYX KpafiHux
(y Topuos B anTHCeficMHuecKHX mBOB 3RaHufi) W, ecan Tpefyercas no
pacueTy, B INPOMEXYTOUHLIX IIArax paM; TNPOMEXYTOUHLE CBS3EBLIE
depMn yCTaH2BJIHBAIOTCH, KaX NPABWHAO, NPH IJaHHe 3NaHHA (OTCeKa)
6onee 96 M uyepes kaxaune 48—66 M (puc. 10).

2.24. Kpennenne npopHIMPOBAHHOTO CTANLHOTO HACTHJIA K OpOTO-
HAM TIOKPHITHA DEKOMEHIYETCS BHINOJAATL CAMOHAPE3aIOWHMH 6ONTaMH
qepe3 BOJIHY, 3 TOPUH HACTHAA B KaxAof BosAe.

2.25. B NOKPHLITHAX M3 COOPHHIX XeNe300eTOHHHX MJAUT MO CTafb-
HHM depMaM R0MKHH OHTh NPENyCMOTPEHH:
2) MepOTPHATHA NO 32MOHOJHIHBARHIO TLINT,

6) B GechoHapPHHIX MOKPHITHSAX NMPR pacyeTHoh ceficMmurocTh 9 GaJ-
JOB ‘H B NOKPWTHAX ¢ GORAPAMH nNpH pacvueTHON ceficvuaHocTH 8 n
9 6aan0B — coefMHEeHHe MOJOK MAHT MeXAy coGofi B momepeqHoM Ha-
npasJeRnH NIPH TIOMOIIK CBAPKH 3aKAaNHLIX SJAEMEHTOB;

B) KpenJieRHe Bcex pefep IMUAT, MPUMBLIKAIOMHEX K TPOAONLHHIM DH-
RaM KOJNOHH, CB2PHLIMH MIBAMW, PACCIHTAHHLIMA HAR MPOXOJBHLIE TOPH-
30HTaJbHBIE CceficMHYeCKHe Harpyakd, Nepeamoluecss € MIHT HA ONOPH
HECYIMKX KOHCTPYKUHA MOKPHITAA;

r) yerpoficTso cHCTeMH cBsidedl.

MeponpRATHA, TpeAyCMOTpeRANe MOATYHKTAMA <«a», «6» W <B»,
BLIIONAAIOTCA B COOTBETCTBHM ¢ VYKa3zaHHAMH nm. 2.19, 2.20 «a», <G>,
>, 1> H 221 <PykoBOACTBA MO NPOGKTAPOBAHHIO TPOH3BOACTBEHHLIX
3AaHUA ¢ KapKacoM H3 IKene306eTOHHHX KOHCTPYKIMA nam ceficMuue-
ckux paftoros» (Crpohmanar, 1972). llpr 3toM npoxoasHne pebpa
IUTHT. OffApalomHecs Ha onopeue crofikn depM H B ceperHNe NpoJera
noACTPORAJALALIX $epM, B0 n3bexanne paboTh CTPOMHABLHHX depM Kak
Hepa3pe3Roft KOHCTPYKUMH HEOSXOAMMO KPOTHTH K KOHCTPYKIHAM 1O-
KPHITHSA ¢ TIOMOIILIO TIOABAXKRALIX naanox (pmc. 11). Boaromue coexnne-
HAS NOABRMMHX JNJA2HOK C OMOPHLIMA CTORKAMH M TMOACTPOITHABLHEIME
tbepmaMu JOMKHH OHITH PaCCUHTAHH Ha NPOROJAbHHE TOPH3OHTAJBHHE
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Puc. 10. IIPHMep DPEWIEHHS OAHOITAMHOrO 3NaHWN B3 CTRABEMX KOBCTPYxunft TH-
na «Iaaysun»

! — paMbt; 2 — poniepeunsle cBasennie (epMbl; J— NPOTOHH; 4 — BepTHKaAbHBIE
CBA3H MEXAY paMaMH

seficMHYeCKHE YOHJMA, NepefalolHecs ¢ TJIAT Ha OHOpH HecyllMX KOH-

TPYKUAA TOKPLITHA.
Cefi3¥ NO BEPXHHAM MOSicaM CTPOMUALHHX $epPpM COCTOST M3 pacno-

POK, KOTOPHE YCTaRaBJHBAIOTCA MO ILJKHe 3faHHA (OTCeKa) MeXAy
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4

OMOPHWMH cTofixaM¥ r B nponere (QepM. Pacnonoxexne H 4HCIO pac-
nopox B npoJere ¢epm onpeleasioTcs Tpe6OBaHHAMH IS HeceficMHye-
CKHX paHOHOB.

CHcreMa c¢Bsizel B NJIOCKOCTH HMXHHX TIOSICOB CTPOMHABHHX ¢epM
COCTOHT H3:

a) nomepeuHHIX CBA3IEGBHX (epM, pacmosaraeMuX y TOPUOB H nofle-
peqHbX aHTHCEACMHYECKHX WIBOB 3XaHRs (0TCEX2); NPH AJHHE 3RaHHA
(oTcexa) Gonee 96 M HA3HAYAIOTCH TaKKe NPOMEXYTOUHHE CBH3EBHE
depMu qepes xaxaue 42—60 M;
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Puc. 11, Yaau OnUpaRHKS xe-
Ae300CTOHHBX NAHT Ha ONOp-
HY10 CcTOAKY CTPONHALHMX
depu (a) u B cepepune npo-
Aera TNORCTPONHALAOR  dep-
Mu (6)
1 — ctponkrabRble depMmul; 2 —
noACTPonKAbHan depMma; 3 —
NJHTH NOKPHTHA, 4 — MoA-
BHIKHBI€ NJAHKH; &5 — OBajb-
HBle OTBEPCTHA



6) npolONbHHX CBA3eBHX ¢epM, KOTOPHe B 3AaHHAX (OTCEKax) ¢
YKCJIOM NPOJETOB JIO TPeX BKJIOYHTENBHO YCTAHABJHBAKOTCS BAOMb Kpai-
HHX DSJOB KOJIOHH, @ B 3/aHMAX (OTCEKAX) C YHCJIOM TIPOJeTOB Goaee
Tpex TaKk#e H BAOJb CPEJHHX DPAMOB KOJOHH C TaKHM DacCyeToM, YTOOh
PAcCTOSIHHE MEXAY CMEXHBUIMH CBA3eBHIMH ¢epMaMH He NpeBHINAJ0
ABYX NMDOJIETOB;

B) pacmoOpOX # PACTHANKEK.

BepTHkaaniibie OBA3H  YCTaHAaBJIMBAIOTCA MEXAY CTPONHVILHBIMH
¢depMaMu Ha omopax (MeXAy ONODHHIMH CTOfKaMu) n B nponaere. Ilo
IJHHe 3jaHus (OTceka) OBA3H pacHoJianaloTCA B warax ¢epm, rae yc-
TAHABJAHBAIOTCA TMOMNeEpeuHble CBf3eBble (EepPMbl, M0 HUKHHM [MOSACAM
CTPOTIHJILHBIX ¢epM; NPH 3TOM CBSIH MEXKAY ONOPHHIMH CTORKaMH CTpO-
NUIbHBIX ¢epM MOryT pacnonarateCf H B MPOMEXYTOUHBIX Iarax
depM, ecan no pacuery TpebyeTcs yCTaHOBKa OoJblIeroc UYHCHAA CBHA3eH.

2.26. CpsA3¥ TIOKPBITHH JMOJKHH GLITh DAaCCYHTaHW Ha BOCHPHATHE
NPUXORSAUIRXCH HA HUX DPACYETHHIX TFOPH3OHTAJBHHIX CEACMHUECKHX Ha-
rPy30K, AefiCTBYIOIHX B MONEPEeYHOM H NPOJOJBHOM HaNpaBJAeHHSX 3Aa-
Hua  (orcexa). [lpu onpenesennyu BEJXYHHb CeRCMHYECKOH Harpysku
Ha CBSI3W 3HayeHue NpoHasefeHus Ko3dpdHunentos P, 1 npuHHMaercy
Kak A/% KapKaca COOTBETCTBYIOI(Ero HanpaBaeHHs.

2.27. [TonepeuHne ¢BA3eBble (eDPMEl B MJIOCKOCTH BEPXHHX IIOACOB
CTPOMU/IBHEIX KOHCTPYKLUMH NOKPHITHA JOJXHH ObITb PACCUMTaHH Ha
NPOJOJAbHHE CEeACMHUECKHE HRATPY3KH, KOTOPbe NPHHHMAIOTCA AEACTBY-
IOLHMH;

a) npu 6echoHapHBIX NPOJETAX MOKPHITHA (pHc. 12,@):

B y3anax cBf3deBnlXx depM (S;) — oT BEePTHKAJLHOA HaArpy3KH, pac-
MOJIOXKEHHO B [pefesax TpPOJeTa ¥ JAJHHH 3NaHHA (OTCeKa) H COCTOA-
meNl M3 coGCTBEHHOrO BeCa KPOBJH M ee HeCyUIMX KOHCTPYKIHMA, cHera,
H 50% CcOOGCTBEHHOrO Beca CTPOTMJLHBIX KOHCTDYKUHHA, 3 TaKXe Beca
NPOMIIPOBOJAOK H APYroro Oo60pPYROBaHHA, PACHOJIOXKEHHOIO B MOKPHTHH
H 3aKPENJIeHHOro K BEPXHHM NOficaM CTPOMHJIBHHX KOHCTPYKumf; cefi-
CMHYecKasi Harpyaka S; pacnpefensieTcs MeAy BCceMH CBSiaeBHMH ¢ep-
MaMH paBHOMEPHO;

B y3Jax cBsi3eBofi $epMbl, pPaclOJIOKEHHOA B Topue 3AaHHA (S2),—
0T COGCTBEHHOrO Beca NapameTa H HUKENEKAWEN0 Y4YacTKa CTeHH ¢
rpy3oBOfi NJIOMAAbIO, ONpEAEAsieMOl B 3aBHCHMOCTH OT OYePTaHHA Bepx-
Hero Mosica CTPONHJbHON KOHCTPYKILHH H DAcHOJIOXEHHS Y3JOB KpemJe-
HHa (axBepKOBBIX CTOEK K MOKPLITHIO;

6) npu mposeTax MOKPHiTHA ¢ ¢onapsmu (puc. 12,6):

B y3jax CBs3eBHIX ¢epM, NPUMHEIKAIOUUX K MeCTaM KpenJeHus Bep-
THKAJbHBIX CBA3efl 10 ¢OHApI0 K CTPONHJBLHOA KOHCTPYKUHH (S;),—

oT coGCTBEHHOrO Beca NMOKPHITHA H# cHera Ha BeeM ¢omape M or 40
COBCTBEHHOTO Beca (HOHapHHIX NaHenefi (C OCTeKJeHHEM, MeXaHH3MaMH
OTKPHBaHMS H T. 0.);

B yaJax cBa3esblX (epM, PacnoJOKEeHHbHIX B MecTax ONHPaHHA
¢onapunx nanenent (Sz), — ot 60% coberBeHHOro Beca PorapHmX na-
nesell (C OCTeKJAGHHEM, MEXaHM3MaMH OTKPHLIBAHHA H T. A.) H OT cOoG6CT-
BEHHOTO BeCa KPOBJIH, €e HeCYIUX KOHCTPYKUHA # cHera y ¢$oHaps BROJb
AnaHUS Ha ydacTke mHpaHOM 1.5 M;

B yanax cssizeBbix ¢epM (Ss) —or coOcTBeHHOro Beca KpOBAH, ee
HeCYMMUX KOHCTDYKUHA ¥ CHEra, pacnojoXeHHWX Ha BHedomapuofi 30-
He mpoJera;

B yanax css3esnx ¢epM (S;) —or 50% coBcTBeHHOro Beca CTPO-
NMHABHBIX KOHCTDYKUMH, 8 TaKKe OT Beca NPOMIPOBOAOK U Jpyroro 06o-
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PYROBaHHA, PACMOJONKEHHONO B MOKDPHITHH H 3aKPENIGHHOTO K BepPXHHM
MOACAM CTPONHJILHRX KOHCTPYKUHHA;

B y3nax cBR3eBofi depMb, DAacCNoONOXEHHOA B TOpUE 3JaHHA HAH Yy
aHTHCEHCMHYecKoro 1Ba (Ss),— OT cOGCTBEHHOrO Beca KDOBJIH, ee He-
CYIMX KOHCTDYKURA M CHera ¢ yuacTka mepen ¢oHapeMm;

B y3/1aX OBs3eBOM ¢epMH, DacnoJOXKeHHOR B tople 3MaHHA (Ss), —
OT cO6CTBEHHOr0 Beca Mapamera H HHIKeNe)Kallero yJacTKa CTeHH ¢ rpy-
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Pnc. 12. CxeMm pACNPeAENEHAS NPOAOABHLIX CEeACMHIECKHX HArPy3oK MeXay Yy3-
JaMH NONEpPEeNHLX CBN3EBNX (epPpM B MNIOCKOCTH BEPXHHX MNONCOB CTPONUALHMX
tdepm Gechonaproro npoaera nokpmrua (@) w nposera ¢ donapem (6)

! — Topery amaHus; 2 — aHTHceficMAYecKH® woB; F,; Fy n Fy — rpysosuie nioma-
JIH, COOTBETCTRYIOUIHe CeACMHYIECKHM HarpyakaMm S;, Sy H Sg

3oBoft nJoulaaeio, onpenenﬂemoﬁ B 33aBHCHMOCTH OT OYEpPTAaHHA BepXHE-
ro nosica CTPONUALHON KOHCTPYKUHH M DacloOJOXKEHHA Y3JOB KpelJeHHS
daxBePKOBLIX CTOEK K MOKPHITHIO.

B nposerax nokpumus ¢ GoHapAMH cefilcMHYeCKHE HATPY3KH S1—S,
pacnpelensiOTC MeXRY BCeMH CBA3eBbIMH (epMaMH paBHOMEDHO.
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MunumanbHo Beob6XoanMoe 4HCA0 CBA3eBHX $epM B GechoHapHOM
npoJere NMOKPHITHA 3RaHHA (OTceKa) oppexeaseTcsi No dopMyne

k Mo (18)
[N} =N,
rge N) — ycunne B nosice cBsi3eBOH ¢epMm OT JefiCTBHA CEACMHYECKHX
HArpy3oK S;, BbNHCAEHHBLIX IJs BCErO MpoJieTa MOKPHTHA 3AaHusa (oT-
ceKa);
Ny — ycuane B mosice cBA3eBOi (epMbl OT HEACTBHA CefCMHUSCKHX
Harpysok Si;
N] — Hecymas cnocoGHOCTb NOSCOB NPHHATHIX CBA3EBLIX QepM.

MHHEHMAJABHO HeO0XOAHMOE UYHC/IO OBA3eBHX ¢epM B NpoJeTe MOK-
puTHa 3xanus (orcexa) c doHapem ompefienserca mo dopmyae

_N1+N9+N3+N4>2' (19)

[N] — (Ns + Ny)
rae Ny; Ny; Ny m Ny— ycunua B 1nosice cBSiseBof (pepMH OT AeACTBHA
CeACMHYECKHX HArpy3oX COOTBETCTBEHHO Si; Sz, Ss M Sy, BBUHCIEHHBIX
IJA BCEro NPOJeTa NMOKPLITHA 3AaHNA {oTceKa);

Ng u Ng— ycuaus B nosice ceaseBofl ¢epMel OT AeHCTBHA cefioMH-
4eCcKHX HarpysoK COOTBETCTBEHHO Sg H Sg;
[N] — 10 xe, uto B dopmyae (18).

2.28. TIporoHsl MOKDBITHS, BHITIOJHSIONIHE pOJb DacnopoK B CH-
CTeMe CBfi3efl 110 BEPXHHM [OSACaM CTPONMHJBLHEIX KOHCTPYKUHHA, H HX y3-
Jibl OTMIHPAHHUA MOJKHHE ObITb MPOBEPEHH PacyeT™OM Ha YCHJHSA, BOSHHKA-
IOlllHe B HHX NIPH Mepeflaye PacueTHHX CeACMHYECKHX HArpy3ox OT Be-
€a KPOBJIM H CHera Ha y3Jibl MONlepPeyHblX CBA3eBHX ¢depM.

2.29. Ilomepeunnie cBfideBble (epMB B IJIOCKOCTH HHXXHHX TOSCOB
¢epM JOMKHB ObiTh PacCYHTAHH Aa NPOAOMbHHE CcefcMHUecKHe Ha-
rPY3KH:

a) or 50% coGcTBEHHOMO Beca CTPONHJBHHX KOHCTPYKUMA, OT cO6-
CTBEHHONO Beca TYyTed [OABECHHIX KPAH-6aJOK M MOABECHHIX HOTOJKOB,
a TaKXe MPOMNDPOBONOK H JAPYroro OGODYROBaHHA, PAcNOJOKEHHOrO B
MOKPHITHH H 3aKPENJIEHHOr0 K HHMKHHM MOficaM CTPONHABHHIX KOHCTPYK-
LM, HarpysKa pacnpefielNfieTcs MeXILy OBf3eBnIMH (epMaMH paBHO-
MEpHO ¥ APHKJAALIBAETCS B y3Jdax oBA3eH;

6) OT COOGCTBEHHOTO Beca TOPLEeBOA CTeHH Ha yyacTKe B TNpeienax
HHIXHEA MOJIOBHHB! BHICOTH CTPONHJ/IbHOR ¢epMnl M BepXHedl NOJOBHHH
BLICOTHl KOJIOHH (B CJyuae ONMPaHHS CTOEK TOpLeBOro gaxsepka B ypoOB-
He HMIXKHEro nofica CTPONHALHBIX ¢(epM); HAarpy3ka NpHKJaAnBaeTcs B
y3Jax OIHDaHHA CTOeK TopuesBoro ¢axsepka Ha ossisenyio depMmy.

llpumevanne. [Ipu Hasnmumm B TOplle 3NaHHUA BETPOBOH
¢epMu (6anKB) HAH KAKOR-NHGO APYrofl KOHCTPYKIMH, ABAKIOLIEH-
CH IONOJHHTE/BHON OmOpOH NAS CTOEK TOPUEBOro <¢axsepka, rpy-
30Baf TMJAOIAAb CTeHbL JOJIKHA ObITh COOTBETCTBYIOIHM 06pa3oM
CKOPDEKTHPOBAHA.

Ecnu ycunus B omopHOM packoce momepeuHofi cBaseBoft pepMu mpH
pacueTe Ha CEeACMHUECKYI0 HArpy3Ky NpeBbHNaloT 15 T¢, pekoMeHAyercs
yCTaHaBAMBATbL AONOJHHTEJbHLIA packoc (puc. 9), a ycHane B omOpHOM
packoce cBsizeBoi ¢gepMul MPH 3TOM NPHHAMaTh ¢ Koadduuuenrom 0,5

2.30. TlponosinHEle CBsi3eBble )ePMEl B NJOCKOCTH HHIKHHX [OSCOB
¢epM XOMKHBE OLTb PACCUHTAHH Ha NOTEpeYHHe TOPHIOHTANbHHE cefi-
CMHUECKHE HATDY3KH B CJASAYIOUINX cJAyyasx:
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a) nps onupanW¥ Ha CBA3H DaXBEPKOBHIX CTOEK MPOAOJLHHX CTeH;
COCpPenoTOUeHHAash cefCMHUeCKas Harpyaka Ha ysen cBA3H S° onpeaes-
ercsl OT Beca CTOHKH H CT€HH € IDY30BOM IJONUIaAH B TIpeRENax HMK-
Heft MONOBMHH BLICOTH CTPONMALHOK epML Ha onope ¥ BepxHed N0j0-

BHHH BHICOTHl KOJIOHH; YCHJIHSL B BJE€MEH-

Tax cBsideft OT Harpy3kn S° onpegens-

§¢ IOTCA H3 pacuyeTa ORHONpPOJIETHOR ¢epMul
(puc. 13);

06) npH pCUIEHHH TOKPHITHA C MOA-

CTPONUABLHBIMK  depMaMH; Ha CBfi3eBHe

¢epmbl neficTBYIOT CefiCMHUeCKHe Harpys-

KH S¢%, cocpeloTOYeHHbIE B Yy3JaX CBA-

3efl, NPHUMLIKAOIUUX K HMKHUM IOficaM

6000 | 6000 CTPONHJBHLIX (epM, KOTOpHE OMHPAIOTCA
' B cepeuHe TNpOJeTa  MOACTPONHJIbHHX
12000 : depm; Besmuyuna S°® onpemensiercs OT

Harpy3oK, pacTOJOXKEHHHX B Ipenesax

TPy30BOil MJICIMAaAH BHIIIEYKa3aHHLIX CTPO-

PHe. 13. Pacuersar  cxema  VAWIBHBIX (epM, H  pacnpepefnsercs pas-

nponoabHolt cBA3R no Huk-  HOMEPHO MeXAY CBS3fIMH; YCHJIHA B 3Je-

HHM MOSCAM  CTPONMABHMX  MEHTax cBfidel OT Harpysku S¢¢ onpe-

B N ueTe ¢ CohoMmie  jensioTC M3 pacyeTa  OAHOMPOACTHOI
depmul (pHc. 14);

B) IpY HaiWuMM B 3J4aHHH (OTCeKe)

MOCTOBHIX KPaHOB; 4aCTh CeflCMHYECKOH HArpy3KH OT COGCTBENHOTO Beca

MOCTOBBEIX KDaHOB yepe3 TIOMEPEUHYK paMy KapKaca 31aHHs (oTcexa) ne-

pefaeTcs Ha NIPOAOJbHble CBA3eBble QepMH H DaBHOMEPHO pachpelevIs-

eTCA MeX/]Yy HMMH; pacyeTHas CXeMa CBfi3H fIPHHHMaeTC B BHJE YEeTH-

pexXmpoJieTHOR  HepaspesHoffl ¢depMH Ha YNPYrONOAATIHBRIX  ONMOpax
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Puc, 14, Cxemm x pacuery nNPOAOJBHBX cBu3ell NO HMKHHM nosicaM CTPONHALHBIX
$epmM B NOKPHITHEX C NMOACTPONUALHHMH depMaMu
@ — CX€Ma DacCnoJioXKeHHs B NJaHe HeCyUHX KOHCTPYKUHA H CBsA3efl NOKPHTHA;
6 — pacueTHasA caema cBs3y; ! — crponuasinie ¢gepMbl; 2 — noacTponHAbHHe dep-
Mbl; 3 — cpaab; 4 — Ipy3oBas nJaomaib CTPONHUALHHX depm
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{puc. 15,6), sarpyxenHoR ma cpeanedt onope narpyskoit Sc2 onpege-
ngeMofi M3  YCJOBHA

Ro
n

8§ = —

' (20)

rAe Ry — peaxuus HenoABHXHOA ONOPH, pacnosoxenwoll s yposme pu-
rejis cBOGOAHOA MNonepeuHOR paMul, OT 3arpyXXeHHS IOPH3OHTAJAbHHEIMH
CeflCMHYECKHMH HAarpy3kaMH OT COOCTBEHHOrO Beca MOCTOB KpaHOB,
pacmosiaraéMHX B CTBODE paMu [0 ORHOMY B KaXAOM [pojere
(puc. 15,a);

r)u—-quc.no NPOMONALHNX OBf3eBbIX depM B NOKPHTHH 3naHus (ot-
cexa).
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Puc. 15. Cxemn X PACYETy RPOAOALHLIX CBSidefl NO HEXEHMM NORCAM CTPONMMABHEIX
depm na ceflcMuuecKyi0 HArPY3KY OT MOCTOBHX KPaROB

a — pacueThasi CXema nonepeunofi pauu; 6 — pacueTHas cxema CBa3ef

Peakilhu YNpYronozaT/NHBLIX PaBHOMECTKHX OMOp B pacdyeTHol pas-
HONPOJICTHO{ CXeMe CBS3H OT Harpy3ku S°¢® (puc. 15,6) smoryt Outh on-
penesens no ¢popMynam:

RI=R,=(10.—22y-—24v’)s; : (1

cB
Ry =R¢= (104 118y + 88y3) D (22)

B
Ry = (10 + 188 y + 214 y? + 56 y?) D (23)

rae
C P

N LA 24
Y=6EI’ (24)
D = 50 4 380 y + 342 y* + 56 v%; (25)
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Cp — XecTKkoCTb nonepedsoR paMbl Kapkaca 3AaHHR (oTceka) Ha
ypoBHE BePXa KOJOHH, onpefenseMman no ¢popmyae (9);
— PACCTOSIHME MEXJY YNPYroflioAaTAHBHMH onopaMx (uiar none-

pPeuHHX paM Kapxaca);
] — MOMEHT HHeplUHH NMOACOB CBA3¢BOH PepMhi OTHOCHTENLHO ee LeH-

Tpa TaXecTH {Ge3 yyera Packocos CBs3H),
E — Mopyab ynpyroct CTaj.

Puc. 16, Cxemu DPACNOAOMEHHA BEPTMXKANLEMX cBEdel W DPACNOPOK NO NPOAOAL-
HhWM DEfaM KOMOHH 3AAMWE ¢ NOKPHITHRMH H3 CTAABHOrO NPOOHAHPOBAHHOrO Ha-
CTHAA
Q -~ NPH XKENe306ETOHHRIX KOJOHHAX H MOCTOBHIX KpaHax; 6 — nNDH CTaAbHLIX KO-
JOHHAX H MOCTOBHIX KpaHaXx; 6 — 6e3 MOCTOBHIX KPaHOB H CO CBA3SAMH MEXAY

! — none-

KONOBHAMH; & — 6e3 MOCTOBHMX KDaHOB M CBS3eR MeXAY KOJOHHaMH,
peunas cpfnsepas ¢epma; 2 — BepTUKa/ZibHam CBA3b; 3 — WPOroHM; 4 — PacClOPKH;
§ — aHTHCcefAcMHTecKuft woB
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Pre. 17. PACHeTREE CXeMM BEPTHKAALHMX CBA3eR MeXAy OROPHLIMH
depm ¢ marom 8 M (a) w 12 M (6) n pacnopox {8) noxpmitHh n3

CTPONHALHMX
CTAABHOrO NPOGHANPOBAHHOIO HACTHAA

croAxamH
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PacyeTnnie 3Ha9eHHs YCHJAHMA B 3JE€MEHTAaX NpOuOALHBIX CBA3edl on-
PENeNAIOTCH CYMMHDOBAHHEM YCHAHA, BHYHCJIEHHHX B COOTBETCTBHH C
YK23aHKAMH MOJANYHKTOB «4»—«B».

Ipu pacuere NPoROJbHHX CBA3eH MOKPHTHA M3 MPOGHIHDOBAHHOTO
CTaJbHOI'0 H2CTHJAA HAH COOPHHX XKeae300eTOHHWX @JIAT YCHJHH OT Ha-
rpy30K, YKa3aHHbLIX B HOATNYHKTaX «6» H «B», XONYCKAeTCH HE YYHTH-
BaTh.

2.31. B NOXpHTHAX M3 CTAALHOrO MPOGHAHPOBAHHOTO HACTHAA {10
¢depMaM CBA3H MeXAY OMOPHHMH cTofKaMH ¢epM (BepTHKaJbHLEe CBA-
3eBble (pepMBl M DacNOPKH) ROMMKHH OBITb PACCTUTAHH HA BOCTIPHATHE
ODHXOAALIKEXCA Ha HHMX PacueTHHIX IOPH3OHTAJbHHX CeACMHYEeCKHX Ha-
rpysox (puc. 16):

a) B YPOBHE BEDXHEro 1ofica BePTHKaJAbHHX oBf3eR (S4) —co ops-
3eBbIX GepM, PACMONOMKEHHBLIX B IJIOCKOCTH BEPXHHX TOSCOB CTPOMHJb-
HelX depM;

B) B YDOBHE HUXKHEro TOfCa BePTHKAJbHHX cBa3el (Sg) —co cBa-
3e80fi epMbl MO HHXKHMM TOACAM CTPOTHJBHLIX (epM, pacnonomkeHHOR
y TOpua 31aHHA, B CTORKHM TopleBoro ¢axmepka, ycTaHaBausaeMoR y
KOJIOHHW (0T Beca TOpUEBOA CTEHH).

Pacyemble cxeMnl BepTHKAJbHHX CBf3efi M PACNOPKH NPHMBENEHHW Ha
puc. 17. Tlpn 3ToM 3HaueHns Harpy3ok Ss, Sz # N, HenocpeacTBeHHO
BO3NEACTBYIOULHX HAZ CBA3H H PacCloOpKH, onpegeasiorcs no dopmyaam
T261. 2 B 3aBHCHMOCTH OT THNA NPOROJBHOIO PAfa KOJOHH mo puc. 16.

232. B nOoKPWTHAX K3 ac6ECTOUEMEHTHHX BOJJHHCTHIX JIHCTOB ONOP-
Hble Y3JB CTPONHJBHLIX TPEeYroJabHux ¢epM H PacCNOPKH MEKAY HHMH
TO/MKHHN OHTb PAaCCYHTAHL HA TPOAOJbALIE TOPH3IOHTAJbLHHE ceficMHuge-
CKHE YCHJHS, TIepelaiouIHecs ¢ MOKPHTHA Ha KOJIOHHH HJH BEDPTHKaJb-
Hule cBA3Y KOVIOWH (pHc. 18).

2.33. B nOXpHTHAX H3 COODHLIX XKeNe3o0eTOHHHX NJHT CBA3H MeX-
Ay ONMOPHBIMH CTORKAMH CTPONHJBLHWX ¢(epM (BEPTHKAJbHHE CBA3H H
PaCMOPKH) RKOJKHBEl GhITb PACCYHTAHH Ha BOCHPHATHE NPHXOXAIIHXCA Ha
HHX NPOJOVIbHLIX FOPH3OHTANbHHX CceficMHueCKHX Harpy3ok. [Ipu 3rom
{IPHHEMAETCH, YTO NMPOXOJbHAA CeAcCMHUECKag Harpy3ka TPH Nepelaue ¢
TIHT MOKPHTHS Ha NPOAOAbHKE DAAN KOJOHH pacmnpelesifseTcs paBHO-
MepHO CHAa4a/ja Ha BCe MeCTa NPHBAPKH IJHT K ONOPHHM CTofikaM ¢epm,
a 3aTeM 4epe3 DacmopKH B TNIOCKOCTH BEPXHHX NOsicoB depM — Mexay
BEPTHKAJNLHLIMH CBR3gMH. Pacnpeaeienne ceficMHuecxofi Harpy3xu HHXe
BePTHKAJbHLIX OBfidell MeXAy ¢depMavH 3aBHCHT OT THUA 3XaHHA H BHO-
PaHHON CHCTEMH! CBA3efi MEXAY KONOHHAMH.

2.34. Crponuabinte depMb MOKPHITHR AOMKHE OHTb NPOBEPEHH Pac-
4YeTOM Ha ocofoe coueTaHHe HAarpy3OK: TPR BePTHKAJbHOA ceficMmueckof
Harpyske (cM. nn. 2.5 u 2.38) u npy ropusonraabHOk ceficMHueckoRt Ha-
TPYy3Ke, neficTByollefi B MONMePedHOM H NPOAOJLHOM HanpaBJeHHAX
ananug (orcexa).

Ha Bo3ameficTBue ropuH3oHTaNbHOA cefioMHYecKOR HarpysKH B Tone-
pevHOM HalpaBJeHHH 3XaHHA (OTCeKa) NpoBepPAIOTCS HHXKHHe fosca
CTPOTIHALHBIX ¢epM — Ha yCHAHS (HOpPMajbHble CHAM), AefcTBylomHe B
nosice epMul, Kax B pHreJie paMHl.

Ha so3neficteue TrOpH3OHTaAbHOA ceficMHUecKOfi Harpy3kH B INpo-
NONLHOM HampaBJeHHH 3AaHHR (OTCeKa) TPOBEPAIOTCA HUXKHHE TMOACa
depM, BXOAAUIHX B COCTAB NOTEPEYHHX T'OPHIORTAJBHHX CBA3EBHX
¢epM, pacmoOJiOKEHHHX Y TOPUOB HJAM aHTHCEAICMHYOCKHX UIBOB 312-
Hus. Younns B nosicax ¢epM onpenensioTCA OT COBMECTHOro po3aedcr-
BHS BepPTHKAaJbLHOA HArpyakKH H TOPH3OHTAJBHON ceflcMHuecKkofi Harpys-
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Puc. 18. Mpumep pPACNONOKEHHS CRR-
3efA no sepxuum (a) H HHMHHM (6)
nosicaM Oevll NMOKPLITHSE M3 acbecro-
UEMCHTHRIX JAHCTOB YCHJAECHHOro npo-
1-1 duns
1 — nonepeynas cBsu3eBan  ¢epMma;

2 -— npoRoNbHbIE CBA3eBhle ¢epMul;
3 — nporoHH; 4 — pacnopxH; 5 —
3 3 BePTHKANLHAA CBR3bL

O
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ki (cM. m. 2.29), NPHAOKEHHHM B yanax ¢Bs3eBofi QepMul, nosACaMH Ko-
TOPHIX AIBJSIOTCS HHMKHHE II0fiCa CTPOMHUALHLIX depM.

Ipu sTOM paccMAaTpPHBAIOTCA A8€ KOMOHHAUMM HADPY3OK:

a) BepTHKalbHAs Harpy3Ka OT COGCTBEHHOrO Beca MOKPHTHA M CHe-
Ta ¥ TOPH3OHTANbHAs ceACMHUECKas Harpyaxa, HampaslleHHe KOTOPON BLI-
3LIBACT B HHXHEM nofice ePMH DACTIKeHHe;

6) BepTHKaJNBHas HArpy3ka OT COGCTBEHHOrO Beca NOKPLITHS Oe3
yueTa cHera B ropusoHTajbHas ceficMuueckans Harpyska, BLI3BIBAIOINAs
B HHJKHeM mofice CXKaTHe.

Ipu pacuere crpomuabHux (epM NOXpHTHA c QoHapaMu caedyer
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¢le veg ¢

Ta6anuua 2

Tam npo-
JOJNBHOFO
psARa Bua caasu 3nauHe ¢ aATHCeACMHYeCKHM LIBOM 3nanHe Ge3 aHTucCellIcCMHUECKOro HIBa
KOJIOHH
1o puc. 16
n—1 1 —2 1
CBA3H n
n—2 2 n—4
Pacnopku N=35s +8$H1—28 — N=3S, - 4+ 8 —28§—
0,5n—1 0,5n—2 1
a) Bep’m:tanbuue Sp=S81 Sx=23S: —z$ Se=S81 Sg=3S; L et S 28 —
2) CBSI3U n n
n—3 3 n—=©6 3
N=Sg +S]_—ZSIT N=S, -{—31—2817
npH ware ¢epum 6 M npu ware ¢depMm 6 M
Pacnopku* n—2 9 n—4 9
N=S’ n +Sl—281;— N=S, +SI_ESIT

npu mare depm 12 M

npyu ware depm 12 M




[Tpononxenune taba 2

Tan npo-
AOJAbHOIO
pAxa Bux csasn 3xaHHe ¢ aHTHCelCMHYeCKHM LIBOM 3nande 6e3 aHTHCeHRCMHUECKOro LiBa
KOJIOHH
no puc. 16
BepTuka/abHbie Sp=3S81; Syg=10,5(S3—3S))
CBSI3H
Pacnopkn N=20
6)
BepTukaabune Sg=351 Sg=—0,68
cBs3u*
Pacnopkn* N=0,58,
[ ]
BepTuraabubie Sg=3813 Sg=38s S§;,=0,58
CBS3H
8)
Pacnopxu N=381+ S,

IIpuMevaHnusd: 1. n— 9HCNO KOJNOHH B DALNY.

2. * OnpepeNleHMe Harpysok nJasA caydaes, KOrja B FOPU3OHTANBHEIX CBA3AX N0 HHXKHEMY HOsICY CTPOMHAbLHEIX ¢depM HEOOXOJHMO
YCTAaHOBHTb RONOJHHTEAbHBIE DAcKockl {cM. puc. 9).



TaK:Ke yuuThHiBaTb BePTHKaAbHble HArPy3KH (Peakuyu) OT BepTHKAJbHLIX
oss3ell Mexay oHapHLIMH depMavu (cM. n. 2.40).

2.35. Ilpy Hajau4yuu B TOKPHITHH NOACTPONMJBLHHIX (epM nocielHne
OJHOBPEMEHHO BbLIIOJIHAIOT POJb BEePTHKAJbHLIX CBA3€H H pacnopok,

[loacrponnabHbie ¢epMbl LOJMKHbI ObiTb IIPOBEPEHBI pacyeToM Ha
0oco60¢ CoYCTAHNC HATPY30K: NPH BEPTHKAJbHOH CeHCOMNYECKON Harpyake
(cM. nm, 2.5 yu 2.38) ¥ mpH rOpH3OHTAJBLHOA CeACMHUECKOH HArpyske
(cM. nn, 2.36 n 2.37).

2.36. B noxkpbiTHAX 43 CTaJbHOro MPOPUIHPOBAHHOIO HACTHJAA MPH
FOPH30OHTAJbHOM CEeHCMHYECKOM BO3JEHCTBHM B NPOAOJbHOM HalpasJe-
HHH 3JaHHs (OTCEeKa) Ha MOACTPONHAbHHE $epMul nepeaaiorcs (pHc. 19):

B YpPOBHe BepXHero nosfca ({epmM — ropH3OHTaJbHbBIE CEACMHYECKUE
Harpysku Si co cBfideil 110 BepXHUM NOsicaM CTPONHJbHBLIX (epM H ¢ mpo-
FOHOB, PACMOJOXKEHHbIX HEeNOCPEeACTBeHHO HAf, MOACTPONHJbHBIMH ep-
MaMH;
B YPOBHE HHUXKHEro mnosica (epM — ropu3OHTAJbHEHE CceAcMUYEeCKHe
Harpy3kd S; co CBfidelf MO HMKHHM MOACAM CTPONHJBHBIX QepM H CTOH-
KH (haxBepxa, pacloJIOXKeHHOR Yy KOJOHHB (OT COOCTBEHHOro Beca yua-
CTKA TOPLEBOM CTEHHI};

B cepeluHe mpoJera ¢epM — BepTHKaJbHAf Harpyska P.

[TozcrponuabHbie hepMbl PacCUHTHIBAIOTCA MO cxeMe 1 u 2 (puc. 20)
B 3aBHCHMOCTH OT MECTa pacnoJoxeHus gepM B NPOAOJBHOM pPSAY KO-
JoHH K tuna sgauus (puc. 19). Ilpn 3ToM 3HaueHHss Harpysok Sz H Sa,
HEeNOCPeACTBEHHO BO3AEHCTBYIOIMX HA MOACTPONUAbLHYIO ¢depMy, ompe-
Jeasiorcs no ¢opmyaam taba. 3.

f Mot focx? Moce! facrt
—_— l

52
/ \(@ focx.! I ﬂach.Z s, 1 Joatt mmwmmmm
/R TI —— . .- L
5 = == |
e A &
8§ s Nocr! floa? ¢, llacxl 5
i NN — —_—'=||"—‘~

Ilacxl NMoex2 g MNocet
f———A—

Puc. 19, PacnonoxeHHe pacHYeTHHX CXeM MNOACTPONHIAbLHLIX (hepM MO AJAKHe 3aa-
HHA (OTCEKOB) ¢ MOKPLITHAMH H3 CTANbLHOrO NPodnAHPOBAHHOrQ HACTHAA

a — nNpH XKene3o0eTOHHEIX KOJOHHAX H MOCTOBBIX KpaHax; 6 — NPH CTaJbHbIX KO-

JOHHAX H MOCTOBBbIX KpaHaX; 8 -— 6€3 MOCTOBRIX KPalloB M €O CBA3AMH MeXAy

KONOHHAMH; 2 — 6e3 MOCTOBBIX KPAaHOB M CBa3efl Mexay KoJaoHHamH; [ — none-
peuHast ceaseBad ¢epma; 2 — AHTHCeAICMHUECKKHA LIOB HJAHM TOpel 3XaHHA

2% 3ak. 373 35



Ta6aunnpga 3

Tdn npo-
AONBHOT O
pPAAa KO- Cxema | Cxema 2
JIOHH TIO
pre. 19
: .
g Sb =Sl, n_2 '
@ 1 L Sy =35 + 81—
5 S,= S, — %8 —; f
cég Sp=S1; n
ga S. — A 0,5’1—‘1 —— S.=82 n""“2
o H n H n
=
= 1 23
E —38—; +S$5H—285 pt
a) | @
8)
2 Sp = Su; n—4
: —2 p | S + 5=
- SH=S, n —Z8—; 9
g ‘ —Eh
; E Sb=S]_, n
© o n—4
& . 0,5(n—2 g
é’ g SH — Sg (n ) _ SH Sg n +
=
a '-"'ZS]_ l ; +Sl"""281'_'
= n
Sb =Sl
Sy =0,56(S;—S51)
6) S =5 —
$$=—1058
Sb=Sl SH=SI+Sg;
° S,=8s S,=0,58, Sy =814 Ss

MTpunMevaHus: l. A — YHCIO KOJOMH B DAAY.

2. * OnpexeneRHe Marpysok AJjs caydaes, KOrga B TOPHSOHTAJBHEIX CBS38X
00 AAXHEMY NOSCY CTPONHABHMX depM HeoGXOAHMO YCTAHOBHThH AONOJHHTEALALIE
pacKoch {cM. puc. 9).

-«
3. 3mavenne pacueTHMX TODH3OHTANBNMX HATPY30K Su (SH) BaEn B Open-
MNONOKEHHH CXNATO-DACTAXRYTHX cef3efl 10 KONOHHAM.
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[Tpu ropuaoHTANBHOM CeHCMHUYECKOM 3034€fCTBHM B IMONEPETHOM
HanpasJ/eHMM 3AaHus (OTceKa) HUXKHHe Mofca TMOMCTPONHUIBHBIX (epM,
BXOMASIIUHX B COCTAB MPOJOJbHLIX CBR3eBbLIX depM, NO/MKHb OLiTh NpOBe-
PeHR Ha YCWJIHS, BOSHHKAIONINE B TI0CE OT COBMECTHOro AefCTBHA Bep-
THKAJAbHON HArPy3KH H TOPH3OHTAJLHOA cefcMHYECKON Harpy3kH, onpe-
AesiAeMoli B COOTBETCTBHA ¢ 1. 2.30 «a».

2.37. B mokpHITHAX H3 COOPHBIX JKEJNEe30GeTOHHHIX MJAHT NpM TODH-
30HTAJBHOM CEeACMHYECKOM BO3NeACTBYHM B OPOXOJLHOM HANDaBJEHHA
3nanua (OTceka) ®a ToOA-
CTPONHJIbHLIE @epMbl  Iie-

penaroTcs  ceficMHUecKHe 5, bea!
Harpy3kd B MeCTax OIIH-
paHHsi Ha HHX IIPOAOJb- ?
HHIX pebep mnuaHT  (Ha S
ONOPHBIX CTOMKaxX H B Cce- X gﬂ
peanHe npoJjera (Qepm). i
[lpu 3roM ceficMuueckas Ceoma 2
Harpyska, mAeflcTBywIian
Ha BCe ¢epMH B NPOMAOJb-
HOM psAdy 3faHuMA (OTCe- 7
Ka), pacnpefie/sieTcsi paB- f”__
HOMEDHO MeXZy BCeMH e o
TOYKAMH ONHPaHHUs IJIHT. Puc. 2. Pacuermut .
. 3 T! TPO~
Aononruteasuye pac- THABALIX (epm I:lo:pbn:;el::: c':',:::ﬂgro
YETHHE YCHJAHA B SJEMEH- NPOGRAHPOBAHAOr0 HACTHIA

TaX MOACTPOTHIbHON ¢ep-

MH OT JAeHCTBHS TIOPH3OHTAJLHOH cefCMHUeCKOA HAarpy3k#H B Ypos-
He BepXHero nosca ONpeAeadloTCs B 3aBHCHMMOCTH OT THNA 3JaHHA H
MeCTa pacTioioXeHHs PepME B MPONOJILHOM Py H BePTUKAVIBHBIX CBA-
3ed MeXJAY KOJOHHaMH.

Ilpy# ropu3soHTAJBHOM cefiCMHUECKOM BO3JEACTBHM B NOMEpPEUHOM
HanpaBJeHHH SAaHHA (OTceKa) HHMIKHHE NOfica NMOJCTPONMJBHHX O¢epM,
BXOAALUMX B COCTaB NPOACJALHHIX CBSI3eBbIX ()epPM, HOJKHLI OHTb MNpO-
BepeHL! Ha YCHJMSA, BO3HHKAIOUIHE B ROSCe OT COBMECTHOTO JHeHACTBHA
BEPTHKAJIbHOH Harpy3KH K TOPH3OHTAJBHON CeHCMHYECKON HarpyskH, oOfl-
pelenseMoil B cooTBeTcTBHY ¢ M. 2.30 «a»,

2.38. Pacuer ¢epMH NOKPHTHA Ha 0coG0e coueTaHHe HArpy3oxk ¢
Y4eTOM BEPTHKAJbHOX CeHCMHYeCKOR Harpy3kH DexkOMeHAYETCH HauH-
HaTh C ONpENEJeHHA IIePHOJXA MePBOTO TOHAa COOCTBEHHHIX KoJebaHMi
¢epmeul. [lepuon mepsoro ToHa COOGCTBEHHBIX KOJeOaHHA OJHOMPOJETHOMH
1mapHUpHO-onepToli GepMul B CEKYHAAX MOXKET OHTh omnpedeled mo {Hop-

MyJie
v T=0,177V Ay » (26)

Np Ny
_E?T { — nporu6 ¢GepMu B cepenmHe mpoaera OT pacuer-
HOH HATDY3KH IPH OCODOM COUYETaHHH, CM;

Np — ycuanst B sneMeHTaX (epMH OT DPacCyeTHHX HArpy3oK MpH
0CcOo00OM COdeTaHMH;

N;— ycunus 8 sjgemeHTax depMbi OT SIMHHYIHOR HATPY3KH, MPHJIO-
JKeHHOH B cepellHHe mpoJera (HepMsl;

| — nauHa 31eMeHTOB ¢depMul;

F — naomaipb ceyeHu ajeMeHTOB GepMul;

E — moAysb yHPYTOCTH CTQJH.

e Ap=2

Ecan neprox ocosHoro ToHa T=0/6 ¢, To mpu pacuere ¢epMn
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YYHTHIBAETCS JHIIb TOAbKO mepBas ¢opma Konebauudt. B srom cayuae
k09bbHUHERTH 15 onpeneasiorcs no ¢opmyae (3) H3 ycaoBus, yto ¢op-
Ma depopmauuu ocn ¢epmu Omu3Ka K popme napabovindeckof apkH
(puc. 21), BEIpaxkeHHOR ypaBHEHHEM

4
b= T (L= 50) 2, (27)

rie yx — opAMHaTa napaGoJjHyeckof apKM Ha PacCTOSHHH Xx OT HavaJja
KOOPJAHHAT;

[ — BenMuMHa OpIMHATH MapabonHyecKOd apKM B CepeliHHe mpoJera;

L — nponer napaGoinueckO apKH, DaBHHIA MpoJeTy ¢GepMb;

Xg — PAacCTOSHME OT HayajJa KOOPAMHAT JO TOYKH &, B KOTOpOR
OTIpenesieTcs BeJNYHHa OPAHMHATH NapaboJHUecKON apKH.

Ecau nepuoa ocuosHoro ToHa T>0,5 ¢, To pacuer hepMH IdOJKeH
MPOU3BOAUTLCSA C YUETOM TpeX BHICIIHX dopm koaeGanui.

[pu onpeneieHnn nepuoAoB H GopM COGCTBEHHBIX KoJebanuii pepM
NOKPHITHS MacCh, COGPEfOTOYEHHbE B y3JaX BepxHero mnosca ¢epM,

7

% X Puc. 21, o
e e e s

CNeAyeT NMPHHUMATh HCXOLA H3 CYMMapHOA DaBHOMEPHO pachnpeleseHHOH
HarpyskH, BKJIOYawllefi coOCTBeHHBIl Bec NMOKPHITHA, cHer (6e3 yuera
CHEroBbLIX MEIUKOB), a TaKe MOABECHOH TPaHCHOPT (BAMSHHE KOTODOTO
OPHBOAHMTCH K 3KBHBAJECHTHOM DPAaBHOMEPHO pacnpefelieHHON Harpyske);
OpH 3TOM K03¢GGhHUHEHTH neperpy3kd u Ko3(pdHUMEHTH COuYeTAHMA, He-
00Xx0AMMbIe JJSl OTMPEIE]eHHs BeMHYMH Mace, [IPHHHMAIOTCH B COOTBET-
CTBHH ¢ yKasaHusiMu m. 1.11.

BepTuxaabHble ceficMudecKHe Harpy3kM Ha (GepMul, COOTBETCTBYIO-
UIHe PA3JIHYHBIM KOMOMHAUHKAM Harpysox, AOMYCKaeTcf ONpefeNATb NpH
MOCTOSHHBIX 3HAYCHHAX PByo M Mis, BLIYHCIEHHHIX M3 YCJOBHH, NPHBEAEH-
HHX B JaHHOM HYHKTe.

2.39. KomcTpykuHio COeIHHEHHS CTPOTHJIbHHX HeCyIHX KOHCTPYX-
OKA TOKPLITHA (6anok, ¢epM) ¢ MOACTPOMHUJIBHLIMH, a TaKKe CTPONHUJbL-
HHX H NOJCTPONHJABHEIX KOHCTPYKUHMH ¢ KOJOHHAMH Kapkaca 3AaHHs ¢
pacueTHoi ceficMHUHOCTBIO 7, 8 B 9 0asloB XOmycKaercs [MPHHHMATh
KaK JJA HecellCMHYECKMX PaHOHOB.

¥Y3asl coenuHeHHA HECYIUHX KOHCTPYKLHA MOKPHITHA ¢ KOJOHHaMH
JOJKHE GBITH PaCCYMTAHK Ha CpPe3 OT YCHJHHA, BO3HHKAIOLIHX B STHX
MeCTaX B COOTBeTCTBHHM ¢ BEeJUYHHAMH IOPH3OHTAJIBHBEIX CeHCMHUECKHX
HarpysokK, AeHCTBYIOIIHX Ha PacCMaTPHBaeMoOe COEeJHHEHHE.

2.40. Ponapp no AauHe 3naHus (OTCeKa) AOMKEH He KOXOAMTH JO
TOPLOB 3MaHHSl H AHTHCEHCMHYECKHX IUBOB Ha OJAHH LAl CTPOMHJBLHEIX
KOHCTPYKUMA IJIs CO3XaHUA 3aMKHYTOTO JHCKA MOKPHITHA.

YCTOAUMBOCTD TONEPEYHHX HECYIHX KOHCTPYKLMiA ¢oHapsa (doHap-
HLIX ¢epM) B NPOROJNBHOM HAMpaBJeHHH 3MAAHHA LOJXKHA ObecrneuHBaTh-
€Al NMOCTAHOBKOM BEPTUKAJNBLHLIX H FODH3OHTAJbHLIX CBfi3efi M PacmopoK
(puc. 22).

BeprukanbHble OBA3H YCTaHABJHBAIOTCA B JBYX KpaHHUX H, B CJy-
yae HeOOXONHMOCTH, NPOMEXYTOUHBIX Iarax ¢oHapHHX ¢depM. Uuoiao
IPOMEXYTOYHHIX BEPTHKAJLHHIX CBA3eHd HA3HAYaeTCA B 3aBHCHMOCTH OT
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BEJWMYHHBI NPONOJIBHON TOPH3OHTAJNbHOA CeHcMH4YecKOofl Harpyskd Ha ¢o-
Hapb M Hecymlefi cnocoGHocTH cBasefl. ['opHM3oOHTa/IbHBIE CBA3M YCTaHaB-
JMBAIOTCS B TJIOCKOCTH BePXHEro mnosica (OHapHHX (epM Haj BepTH-
KaJdbHEIMH cBSI3aMH. [Ipn Kene300eTOHHMIX TIIMTAX NOKPHITHS TOPU3OH-
TaJdbHLIe CBASH HEOGXOAMME TOJBKO MO YC/JAOBHAM MOHTAXa CTaJBHLIX
KOHCTPYKUHt (onaps.

DYHKUMK PaclopoK B YPOBHE BEPXHHX NMOfcoB GOHAPHHX ¢epM BH-

NOJIHSIOT NPOTOHEL TOX MeTaJJTH- 7

y i -

eCKHH NpPOGUIMPOBAHHLI Hac ; ——CO
THJ MAH NPOJOJAbHHIE peGpa Ke- ~

1e300€TOHHBIX RJHT TOKPHITHS.

Ha noadorapHBIX yyacTKax
NOKPHITHA B YPOBHE BEpPXHETO
nosica (epm Aaa  obecneyeHus
YCTOHYMBOCTH AOJIKHBI YCTaHas-
JAUBATLCA PACIOPKH H DAaCTAKKH
nocepeuHe mpoJseTa.

Koncrpykuun dbonapst nomxk-
Hul GbITh pacCUdTaHHl Ha ocoloe
COYETAHHE HATPY30K C YUETOM
celicMHYeCKHUX HArpysox, JeicTBy-
IOIHX BAOJADb WJM momepek doHa-
pa. Ha nponosbHHeE HArpyskx
pacCUUTHBAIOTCA  BEPTHKAJbHBIE
¥ TFOPDH3OHTaJbHBIE CBA3H, HA NO-
nepeuHnle — QoHapHEEe (epMBHI
CelficMuueckue Harpyskw, peficr-
BylOllHe Ha GOHapb, ONpeneas-
orest no dopmyae (1) npu 3Ha-
yeHux o ® 7, NPHUHATHX M3
pacdera Xapkaca B COOTBETCTBY-
OIEM HaNpaBJeHHY,

PacueTnnie cxeMunt ropu3oH-
TaJAbREX cBfzefl mo doHaplo mpH-
BeleHH Ha puc. 23,a, 6. Ceficmu-
YeCKHe HATpY3KH, JefcTBYylOLlue J000
Ha TODPH3OHTA/IBHBIE CBSI3H, ON- 0
peaensioTes:

S: u S;—or coBcrBeHHOro

LQnuwe sdawur lomeend)

"

6000 | 6000

5855858666000 0

Puc. 22, CxeMa pacnonoxenusl cisi-

Beca KpoBJu (GoHaps, CHera M or
50% co6cTBennHoro Beca oHap-
Hex depum; S; u S, BhuMCAsAIOTCA
OT HATPY30K € TPHJEraioli#x
rpy3oBHIX NJjomagef H paBHO-

sefi no doHapio npH WMare CTPONHIb-
HuIX thepm 6 M
1 — Topell 3JaHHS WAH aHTHCeACMH-
geckuli wos; 2 — doHapHble depMbl;
3 — BepPTHKANbHAN CBA3b; 4 -~ FOpH-
30HTaNbHAfl CBA3b; § — MPOrOHH

MEpHO DACIpeneqsioTcs Mexny
CBA3SAMH N0 jJHHe (oHaps;

3 — oT 40% coGcreennoro Beca ¢oHAPHHX NaHeael (C OCTEK/eHH-
€M, MeXaHH3MaMH OTKPLIBAHHS H T. 4.); S3 P2aBHOMEPHO pacnpejensercs
MexX1y cBA3AMH N0 AjuHe doHaps;

Sy u Ss— ot 50% coGersenHoro Beca topua douaps; Sy u S5 BH-
QHCIAIOTCA OT HArPY3KH C NPHJEraloUlHX rPY30BHIX MJOIMaAeR H Mepena-
JOTCS TONBKO HA CBA3H, PAaCHONONKeHHHE Yy TopuoB QoHapa.

PacyeThas cxeMa BEPTHKAaNbHOA CBA3H MexAy (oHapHEIMH depma-
My npusefiena Ha puc. 24. CeficMudeckas Harpyska S, ZeflCTRYIOMIaR Ha
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BEPTHKA/LHYIO CBfi3b, ONpefle/lseTcss CYMMHPOBaHHeM HArpysok S1—Ss,
MPHKJIaJbIBAEMEIX B y3/1aX TODH30HTANbHO-CBS3eBOf naHenH (Qonaps.
BepTHKaJbHEE PEaKlUMH cBs3edl, onpefenseMuie no ¢opMyne (28), moa-
¥KHH GLITH YUTEHH B pacdyeTe cTpOnHiAbHBIX (epM Ha ocofoe coueranue

g t& | i& /] {5 +‘5 5 &55 i&
Sz S3 ﬁss 53
* 5 # _J’ 5 * 5 %sz * Sz & 52 ‘LS,

———

(S:, /' | | \\!
/

|’/
/\ , :
/' _d O /0 NI\

Q

5000, 1267

C‘E o

s o dor
it ] 0 sdto | Somo | 3005 | om0
; 6daa 12000

Puc, 23, Pacuerible cXeMbl IOPHA3OHTAABBHX CBA3EBLIX naHenedi douapa wupnnof
6 m(a) w12 M (6)

455 455

]

‘;— r Puc. 24. PacueTHam CXeMA BEPTHKRIb-

LZ#WW' 12000 Holl cBf3u Mexay doHapHHIMRE depMaMu

Harpy3ok npe RefiCTBHH Ha IOKPHTHe NPOJOJBHHIX TOPH3OHTAJBHBIX
cefiCMHUECKHX HaTDY30K.

h
Ry=—Rg =S5~ 1 (28)
rae S — ceficMuyeckas Harpyska, AefiCTByOllAf HA BePTHKaJbHYIO CBA3b
MeXay (oHapHHIMU hepMaMH;

hs — BbicOTa poHApHON epMH;
| — war donapubX depM.

KAPKAC MHOTO3TAXXHOTO 30AHHA
2.41. CranpHHE KapKach MHOTOSTAaXKHHX TMPOH3BOACTBEHHHX 31a-
HHA MacCOBOTO INPHMeHeHHs HOJIKHE MPOGKTHPOBATLCA AJS ceficMHue-
CKHX paROHOB B CJy4YafX, KOrja He NPeACTaBAAETCH BO3MOXHBIM HC-
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M0Jb30BaHHE THNOBHX COOPHHIX Kesne306eTOHHBIX KOHCTPYKUMA MHOro-
STaXHWX 3JaHHR AJF 9THX YCJIOBHMA HJH KOr4a NPHMEHEHHE CTaJbHBIX
KapKacoB TeXHHKO-5KOHOMHYECKH 0GOCHOBAHO.

2.42. Bui6op KOHCTPYKTHBHOM CXEeMBl CTaJIbHOTO Kapkaca MAOJIKEH
NMPOU3BORHTBCA HA OCHOBE TEXHHKO-9KOHOMHYECKOr0 aHAaaH3a B 3aBHCH-
MOCTA OT OO'BEMHO-NJIAHHPOBOYHOrQ PEIIEHHs 3JaHHA, O6YCIOBIEHHOTO
TeXHOJIOTHell NPOH3BOACTBA H pa3MemeHHeM OGODYROBaHHS, pacuerHOR
ceflCMHYHOCTBIO 3laHHA H APYrHX (aKTOpOB.

[Tpu pamuofi KOHCTPYKTHBHON cxeMe Hecymufi xapxac ofpasyercs
NONEepeyHbIMH H NPOJOJbHBIMH PaMaMH C JECTKHMH CONPAXKEHHSMH DH-
reqefi ¢ Kononnamu (puc. 25). B atoM cayuae KOJOHHH, PHTe/H H XKe-
CTKHE Y3Jbl HX CONpSKeHHRA paboTaloT Ha rOpPH3OHTaJBHLIE CefcMHue-
CKHe H BepTHKaJbHble Harpysku. Jonyckaercs yacTe conpsimeHuit pure-
/el ¢ KOJIOHHAMH BLINOMHATH LIaPHHPHLIMH,

Kaprachl 3MaHHf, NDOTHKEHHHX B NJaHe, Neiecoo6pasHO pemarth
[0 paMHO-CBA3eBOf CXeMe: B NONepeYHOM HanpaBJeHHH npelycMaTpH-
BaThb paMbl, 2 B NPOAOJbHOM HAamPaBJEHHH YCTaHAaBJHBATb BePTHKaJbHbLIE
cBsA3M (MaM gHadparMbl XKeCcTKOCTH) HA BCIO BHICOTY Kapkaca, pacno-

a2

3E

[AVEARSRTING

i+
b
B

3E

— — " T3 T T 3F T 7

Puc. 25. Y3ea XecTKOro conpsiKeHHs purenefl ¢ koaouuod

Jaarasi B cpealledl 3oHe 3JaHHs (OTCEKa) CHMMETPHYHO TJABHLIX oOcel
3nanus (oTceka). B sroM cayuae BCA NpodONbHas — ceficMWYyeckasl Ha-
rpy3ka BOCHDHHHMAaeTCs CBH3IMH (HAM AHadparMaMH JXKECTKOCTH).

2.43. TlepexpuiTHA, KaK NPaBHJIO, LOJKHBI NPOEKTHPOBATBHCH  H3
cOopHBIX 3Ke1e306eTOHHEIX IIHT H 00pa3oBHIBATH KECTKHA IHCK, UTO
JIOCTHIaeTCd TIIATEJbHON TIPHBApPKOH IVIMT K DHreJidM H 3aNOJHEeHHeM
IIBOB MEXNY NuHTaMu GeTOHOM MapKH He HExe M2(00 Ha mesnkom rpa-
BHH WY wwelHe ¢ MpUMEeHEeHHeM BHOPHPOBAHHS NMPH YKJIaJKe.

B nepekpbITHAX C ONHPAaHWEM IIHT HA TNOJIKH pHrejefl B npeaenax
HX BBICOTBI NPOCTPAHCTBO, 0fpasylolteecss MeXAYy DHIelsIMH M TOpPLAMH
NJHUT, A0MKHO ObITh TakXkKe 3anojiHeno 6eTOHOM Ha BHICOTY IUIHT C TIpel-
BAPHUTE/BHON YKAaJKON BIOJL pHUresiefl CBapPHBIX CETOK, NpenaTcTBYIO-
KX BuKajnBanuw GetoHa (puc. 26). CeTKRM HIrOTOBASIOTCH K3  XO-
JOMHOTSAHYTON NPOBOJIOKH AuaMerpoM 3 MM ¢ IIaroM NPORONBHEIX CTep-
xkuer 100 MM, nonepeuntx 250 mm. Ilpn mpoeXTHPOBAHHH TEPeKpPHITHI
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Puc, 26. MaaHu nepexpultufi  (mo-
KpHITHR) u3 cGopHbix kene3zoberon-
HbIX IJAMT C ONMHpPAHHeM KX Ha mnoJ-
KM pureiaefl (@) ¥ no Bepxy pure-
aek (6)
! — cpapHble WBH NPHBapKH NJIHUT;
2— Geron M 200; 3 — cBapHas CeT-
Xa; 4 — noJka pHreas

JAaHHOro THna HeoGXOAMMO NpPEeAyCMOTDPETh 3a30DH  MEXAY TOPLUAMH
IVIKT H BEPXHHMH NOsCaMU pHrejed IMHpHHONR He MmeHee 50 MM M pac-
noJoXKeHHe BepXxa IVIUT BLILIE Bepxa pHresned He MeHee ueM Ha 30 MM
(puc. 27,a).

MeXXKOJNIOHHBIE TVIHTH HEPEKPBITHH [JO/MXKHBL NPHBADHBATECA K PH-
resM B UETHIPEX YrJax; cleAyioliHe 3a HHMH — WJIH B Tpex yryiax (npH
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Puc, 27, Yaabl onHpaHus xene3do(eTOHHBIX MAHT NEPEeKPHITHA HA CTaJbHbie PHre-

JaH
Q@ — Ha NOJKH DHresefl: 6 — Ha BepxHuf nosc purens; [ — puredb; 2 — IJHTA
WHUpHHOR «a»; 3 — nonxa purens

OTMHPAHHH MJIHT [0 BEpXy pHress), WIH B ABYX yraax (nNpH ONHpaHHH
OJHT Ha TIONKH DHreJs); CPEAHAs IJIHTA B KaXAOoH suefike MOXKET YK-
naapiBaThed Ge3 npusapke (cM. puc. 26).

B 3aaHuSX ¢ pacueTHON CEHCMHYHOCTbio 9 GanaoB cGOpHBIC MJAHTH
NepeKpLITHil NOMKHbH MMETb Naskl Ha NPOROJbHEIX pebpax Aas obpaso-
BaHHs GETOHHBIX IIMOHOK, a TOPIBI CMEXHBIX NPOAOJBHBIX pefep NJHT,
VKJIAAbiBAEMbIX TMOBEPX pPHresel, DO/IKHLI COSAMHSTHCH MEXAY cobol y
aHTHCEHCMHYECKOTO I1UBA HJAH TOPLUEBOH CTEHH IPH MHMOMOLIM CTaJbHBIX
HAKJAAOOK, NPHBApHBAaEeMbIX K 3aKJ4aIHbIM 3JIEMeHTaM IIJIHT.

Ilpn Heo6xoAHMOCTH YCTPOHCTBA B IEPEKPHITHSAX NPOEMOB BO H3be-
JKaHHe HApYIUEHMS 3KECTKOCTH IHCKA NepeKPBITHA YHCJAO IPOEMOB JHOJ-
JKHO Ha3HA4YaTbCd MHHHMAJBLHLIM, 4 pasMepbl NPOEMOB HE JOJXKHH Tpe-
BLIILATL Pa3MEPOB B CBETY MEXK/Y NONEePEYHBIMH M MEXKAY TNPOXOJbHEI-
MH DHIesIiMH (MJIH MEXKKOJIOHHBIMHW IJIHTaMH).
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MeponpHiaTHy N0 CO3AAHMIO KECTKOCTH TNEPEKPLITHR B sidefkax, B
KOTODHX yCTPaHBalOTCH TIPOEMH, AOMKHB NPEIYCMaTpHBATLCH B NPOEK-
Tax 3LaHHA.

Baiaounas kJjeTka nepexpuTHA, HA KOTOPYIo onupaercs olopyio-
BaHHe, A0AXHA OHTbL paccyMTaHa TakXe Ha AeficTBHE ropH3ouTaARHOA
cefiCMHYEeCKOA HArPY3KH OT Beca oGOpPYEOBAHHA, NMPHJIOKEHHOR B UEHTPE
TsiKecTh obopyaosanusi. IIpH 3TOM SHayeHwe npou3BelleRHa KOSGHUH-
entoB B Ma UPHEHMaeTCH Kak M Kapkaca B ypOBHe paccMaTpHBae-

MOTO NepeKpHITHf, HO He MeHee 2,

TTOKpLITHS MHOrOSTAXKHEIX 37a1IHA C YKPYNHEHHOH ceTKON KOJIOHH B
BepPXHEM 5TaxKe TMPOEKTHDPYIOTCA c cobaiofieHneM TpeboBanu#l, NpeNbsiB-
JAEeMHEX K MOKPBITHAM ONHO3TAXKHHIX 3xaHHfl (cM. nn. 2.21—2.40).

2,44, KoNOHHH AJ paMHBIX KapKacOB PeKOMEHAYeTCS NpPOeKTHPO-
BaTb 3aMKHYTOrQ KOPOGUYATOro CeYeHWd pPaBHOYCTOMYHBOrO OTHOCHTENb-
HO IJaBHBIX Ocefl, M/ PaMHO-CBSI3eBLIX KapKacoB — JBYTaBPOBOIO ce-
YeHHd.

CTHIKH KOJOHH KapKacOB PEKOMEHAYETCH OTHOCHTb OT Y3J0B paM
¥ yCTPaWBaTh B 30HE JEHACTBMA HaWMeHBIDMX MIrHbarouiux MOMEHTOB.

B KoJOHHaxX paMHLIX KapKACOB HA YPOBHSIX TOSCOB DHrejell A0J-
XKHbl OBHITE YCTAHOBJEHH JAHa(parMel, TOJNIIMHA KOTOPHIX HA3HAYAETCH

H3 YCJIOBHA
8p=(1,2—1,4) 8y, (29)
rxe 8y — TOJIINHA NOACA pHress.

&2

b2

|
f
1

Pass
>

A

Puc. 28. ¥3ea *ecTKoro 6e3bammaulioro ONMPavHHs KOXOHHBI MHOI 03TaXKHOrO 3Ja-
HUA HA QyHAAMEMT
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[Npumepw pelieHuR y3JOB ONHMPaHHS KOJOHH PAMHBX KapKacoB Ha
$yHAaMEHTH NPHBELEHL HA puc. 28 ¥ 29,

2.45. Purenn KapKacoB PeKOMEHAYeTCH BbIONHATL H3 [POKATHBIX
A CBAPHBIX OAHOCTEHYATLIX GMCTANbHLIX ABYTaBPOB.

Onopeble ceueHds pHresefl PaMHHIX KapKacuB CJeayeT pPAa3IBUBATh
/0 TaKHWX PasMepoB, UTOOM MaKCHMAaJ/bHble HANPAXKEHUS B GOJIACTH
CBAPHHIX COeJMHEeHHA He NDEBHINAJH PacyeTHHX conportuBiaenufl. Pas-
BHTHEe ONOPREIX CeYeHHN pHresiefi PEKOMEHIAYeTCA OCYUIeCTBASTL 33 CqeT
YBeJIHYERANA IWHPHHH NOJAOK (pHC. 25). B Mecte nepexoga oT OCHOBHOUO
CeyeHHd pHresi K €ro Da3sBHTOMY ONOPHOMY CEUEHHIO Uenecoo6pasHo
CO3[aBaTh YCJOBHE NJsI BO3HWKHODEHHR IJIACTHUECKOro IUApHHpa, ¢ fo-
sIBJIEeHHEM KOTOPOrO POCT YCHJHH B ONOPHOM YaCTH PHIresst NpPeKpaTUTCH.
TakuM o6pa3om, njacTudeckHil MmMAapHHUp OyldeT BLINOAHATH POJb Ipeso-
XPaHHTeISI ONOPHOrO CBAPHOIO COEJHHEHHUS pHress ¢ KOJOHHOH OT Xpyn-
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Puc. 29, V3sea onHpanHg KOAOHHM € PassHTHM GammakoM Ha GYHIAMEHT MHO-
FOSTAXKHOIO SAAHRHS

KHMX paspymienuil. Pacuer paMHHX KapKacoB ¢ y4eTOM DPa3BHTHS NJIacTH-
yeckux Aedopmauufi B pHressix C/I€RyeT BHINOJHATH B COOTBETCTBHH ¢
«PexoMeHZauusIMH O PacyeTy MeTasJIHYECKHX PAMHBIX KapKacoB Ha cefi-
cMHYeckue BosleficTBHA Cc yuyeToM OOpa30BAHMS NJIACTHYECKHX IUAPHH-
po» (Crtpofiuzgar, 1974), npa sToM AOCMKHH cobmiofaThcs TpeGoBaHHA
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n. 4.5 raasmt CHull 11-B.3-72 «Cranpune xoHerpykund. HopMer npoexk-
THDOBaHUS»,

2.46. B pamMunx Kapxacax TpH pacyeTe CBAPHHIX Y3/JOBHIX COGNHHE-
HHA JABYTaBPOBHIX purejeft ¢ KOJOHHaMH 3aMKHYTOrOo KopobuaToro ce-
YeHHA HOMKHB COGMIONATECA ciaeayImue TpeGoBaHHA:

a) nosica puresiel W CBapHble COeAMHEHHs pHretefi ¢ KOJOHHAMH
JIOJIXKHBI PACCUHTHLIBATLCH HA YCHJIHE

M N
Npy=— 4 —, (30)
z 2
rae Mp -— u3rn6aomuil MOMeHT B pHTeJie Y 'PAHH KOJIOHHBI;

2 — paccTOsiHHe MeX/]y LeHTPAMH TAMXKECTH IOSCOB DPHreus;

N — HopManbHad cuia B pHree;

6) Hak/JaJKH, MPHKPENJSIOWINE CTEHKY PHreJst K KOJIOHHE, H CBap-
HBle IIBBI KPeNJeHHS HX K DPHresi0 JOJKHBI DAaCCYHTHIBATLCA HA Nome-
peunyio cuny Q u usrubaownis Moment M=Qc, rie c — IIKEpHHA HAa-
KJIAAKH;

B) ImadparMbl, yCTaHaBIMBaeMble B KOJIOHHZX KOpoByaToro ceue-
HHA, ¥ UX COEAMHEHMs JOJOKHH PACCYHTHIBATHCA HE YCHIIHE

Ny =Nk, (31)

rae Nn — ycuaue B mosice puress, onpefensieMoe mo dopmyse (30);

Ry — K03(pHIIHEHT, BEAMUHHA KOTOPOro npuHHMaeTcs paBHof 0,8
NpH INUPHHE Hosica puredss (B MecTe NMPUMBIKAHHS K KOJOHHE), paBHOM
HIHPpUHE KOJNOHHH M PaBHON eNMHHIE, ecJM LIMPHHA NMOSCa PHress MeHb-
Ille MIUPHHLI KOJOHHML,

T) CTEHKM KOJIOHH B TPEMeNax BHICOTHl PHTes AOJIKHH TPOBEPSTH-
¢Sl pacueToM HA TIOMEPEUHYIO CHIY

M M
Q=T M 2)
2
rae Mun, M — uarubaromne MOMeHTH (C Y4€TOM HX 3HAKOB) Yy rpaseft
KOJIOHHH B MPHMBIKZIOINUX CIPaBa M CJeBa PHIENSIX PaMH;

Qx — monepeynas cHla B KOJOHHE.

2.47. Kapkacbl MHOTO3TaXKHHIX 3Mauufi (OTCEKOB), MMEIOWHE TNEpH-
O OCHOBHOTO TOHa cOGCTBEHHHX KoJeGanuii Goavwe 0,5 ¢, crenyer pac-
CYHTHIBATL HAa CEMCMHYECKHEe HAarpPy3KH C y4eTOM TpeX BhICIIHX (opm Ko-
nebannil.

Tlpu yuere Buicminx dopm cobeTBennmx  kKosebanufi ceficMHUecKue
HArpy3KH HAaXOASTCA OTAENbHO IAS Kanol dopMmel.

2.48. Tlpm ompeneneHHn NMEPHOAOB (MM 4ACTOT) H COOTBETCTBYIOLIHX
UM dopM cOGCTBEHHHX KOJEe6aHHA MHOTOSTAXKHHIX KAapKacOB B Kauect-
Be JIMHAMHUECKOfi pacueTHOM cXeMbH DEKOMEHAyeTcst TNPHHUMATH CHCTe-
MH C COCPENOTOUEHHHIMH TPy3aMH HA YPOBHSIX MEPEKPHITHH U TOKPHI-
g (puc. 30). Yucno cocpeoTOYEHHHMX TPY3OB ONpEAS]sieT UHCHAO CTe-
ne”elt ¢cBOGOALI PUHATON CHCTEMBL.

Besnuynna kaxkaoro rpy3a Q; BRUHCISAETCS B COOTBETCTBHH ¢ mim. 1.11
# 2.8 OT Harpy3ok, PacrnoJOXKEeHHBX B NpefeNax MOJOBHHEI BHIE- U HH-
KeJeKalmux sTaxen.

B 3maBusnx, o6OpYZOBAZHHEIX MOCTOBLIMH KpaHaMH, TIpH pacueTte
Kapkaca B TNONEpPEYHOM HAaNpaBJeHWH 3JaHAs BenwduHa Q; onpepens-
€TCs ¢ YYeTOM HAarpy30K OT COGCTBEHHOTO BECAa MOCTOB KPAHOB.

YacToTe H dopMHE cOGCTBEHHRIX KoJeGaHHf onpefeNsiorcs W3 ypap-
HeHn#n:
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Puc. 30, JduHamHYeckas pacuerHad cXeMa xapkaca MHOTO3TZXKHOr0 3QAHMSA
a — nonepeyHLI} paspes 3nxauHA; O — RUHaMuyecKas pacyeTHas cxXema Kapkaca
31aHHA

(34)

m; — Macca, CcOOTBeTCTByiomas rpyay Qj, cocpelloTOUCHHOMY Ha
yDOBHe /-r0 MepeKPLITHS MM MOKPHITHA B TC - ¢2/m:

Q
ml:—g—(j=l, 2, .-.,n)r (35)
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3flech g —— YCKOpeHMe CHJN TAXecTH M/c%;
8x 3 — nepeMeuieHHe B TOUKE & OT AEHCTBHA €HHUYHON FOPH3OHTANL-
HOMl CHJIH, TNPHJOXEHHORA B TOuKe, M/TC;
y X¢3 — amnanryna i-# GopMH COGCTBEHHHIX KoOjseGaHHit B TOUKe j,
M/1C.

YparkeHHe (33) A/ MHOMOMAaccOBHX CHCTEM PeKOMEHAYyeTcs pe-
wate npu nomouwn 3BM c¢ Hcnoap3oBaHHEM CYIIECTBYIOUMHX CTaHAapT-
HBIX OpOrpaMM.

2.49. CeficMnyeckas Harpyska, AefcTBYIOLlas Ha Becb KapKac 34a-
HHf B YPOBHE KAaKOro-iuGo MNepeKpuTHA HAH MOKPHTHA, Onpeneasercs
no ¢opmyne (1), rae narpyska Q, NpPHEHMAaeTci PaBHOA COOTBETCTBYIO-
meRi Harpysxe, BHIUHMC/ICHHOR NPH ONpefefleHHH nepHoaoB u ¢opM cob-
CTBEHHBIX XoneGakuR xapkaca (cM. m. 2.48). [Ipu sTom colcrBennnil Bec
MOCTOB KPaHOB He YUHTLIBAETCH, a ceficMHYecKas Harpy3ka OT KpaHOB
onpefensieTc B COOTBETCTBHH ¢ . 2.15.

B ypoBHAX NEPEKPLITHA HJAH MOKPHITHA CEeACMHYECKHe Harpy3kH
pacnpefe/IIIOTCR MEXAY OTACJbHBIMH PaMaMH KapKaca NpONOpLUHOHAJb-
HO HX XKecTKOCTH Caa

Sk Cxa
Ska="5 (36)
Ka C,

rae Sxa — pacueTnas TOPH3OHTAaJbHASA ceficMHyecKas Harpyska, npHxo-
AsiMlafcs Ha PaCcCMAaTPHBAEMYIO paMy, 2 B YDOBHe X-TO NMEPEKPHTHA HAH
TIOKDRITHR,

S,‘—pacqe'max TOPH3OHTaAbHASA ceficCMHUecKas Harpy3ka, neﬁcmy-
Wlas HA KapkKac 3AaHHA (OTcexa) B YPOBHE K-TO NEPEKPLITHA HIH
NOKPHITHA,

CKa'- HECTKOCTh paccua‘rpnnaeuoﬂ paMH a B ypOBHE K-ro nepe-
KPbITHA HJIH NMOKPLITHSA:

1
CKa = 69 (37)
&K

C,‘— 061!.[3)1 XEeCTKOCTb KapkKaca 31aHHSA (O'rceKa) B ypOBHE K-TO

NePEKPHTHA HAH NOKPHLITHA

Cp= ; (38)

Oxx — nepeMemenne Kapkaca 3ganns (OTCeKa) Ha ypOBHe X-ro ne-
PeKPHITHA HJH NOKPHTHA OT I'OPH3OHTAJbHOM €AHHHYHOM CHJLI, MpHJO-
XEHHOR B YPOBHE X-TO NMEPEKPHTHS HJAH NOKPHTHA B LEHTPE ECTKOCTH;

8 Px— nepeMellieHHe paccMaTpHBaeMoft paMel Ha ypOBHe K-ro ne-
PEKPHITHA OT FOPH3OHTANbHOW eJHHHYHOM CHAH, NPHJIOXKEHHOA B ypoBHE
K-TO NEPEKPHTHA HAK NOKPHTHA.

2.50. JJedopmauna kapkaca MHOTOITaXHOro 3Ranus (oTcexa) Ha
YPOBHE KaKOro-1H60 NMEPEKPLITHA HJH NMOKPHITHS OT AGRCTBHS pacyeTHHX

CeliCMHYYECKBX Rarpy3ox onpefienferca:
npu yuere i-it GopME cOGCTBEHHBIX KoneGaHuMl

Kc gBia ik T? .

Aip = Pn (39)
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apH ydete BriciuX ¢Hopm cobcTBeHHHX Kone6anufl

-
Dy = -‘/ Ak +0.5 D) A7, (40)
4

B dopmynax (39) n (40) npurusaro:

o B,q» Nir — 0003HAYEHHS npuBeneHn B mn. 1.13 u 1.14;

T: — nepuon i-ro TOHa coOCTBEHHLIX KoJebaHKi, ¢;

& — YCKOpDEHHe CHJIB TSXKECTH, M/c?;

Axaxke — HanGOJbIICE H3 3HAYEHHA NepeMelleHH! pacCMaTPHBAEMOro
NePeKphITHS HJAH NOKPHTHA, BHUYHCJEHHBX no dopmyae (39) aas Kax-
JAOH H3 YYHTHBAacMbX (OpM COGCTBEHHHX KOJeGaHHil Kapxaca;

Ay —3HavenHs nepeMeIleHHt pPacCMATPHBAEMOro TNEPEeKPHTHA HIH

IIOKPWITHS, BLIYHC/AEGHHBIX A ADYrHX ¢GopM coGCTBeHHBIX KoJgebaHHA
Kapkaca.

3. HAPY)XKHDBIE CTEHbDI

3.1. B mensx ymeHbllleHH CeACMHYECKHX HArpy3ok, AefCTBYIOUIHX
Ha KapKac 31aHHS, CTEHH PEKOMEHAYETCH NPOEKTHPOBATH H3 JIETKHX
KpynHopa3MmepHbix nmaHejiefi. [Ipn waBecHBIX cTeHax PEKOMEHAYETCH NpH-
HHMaTb JICHTOYHOE OCTEKJEHIe.

Ilpumenenne creH H3 KHpNHYa, GeTOHHHIX GJOKOB M APYrHX WITYY-
HEIX MAaTepHasoB AOMKHO GLTb MAKCHMAaJbHO OrpaHHYEHO.

CamoHecyluHe CTeHHW B CeficCMOCTOMKHMX 3AaHHAX MPUMEHATL HE pe-
KoMerAyeTcs. B cAyuae HX NPHMEHEHHs BHICOTAa CTCH AOJKHA OrpaHu-
YHBaTLCH B COOTBeTCTBHH ¢ n. 3.24 rnasm CHHIT II1-A.12-69.

IIpuMeyanue [Ipn BLINONHEHHH CTCH H3 WITYYHHX KaMEH-
HhIX MaTepHajloB CJeAyeT NOJb30BATBCA YKa3aHHAMH, RAHHLIMH B
«PykoBoacTBEe MO NPOEKTHPOBAHHMIO NPOH3BOACTBEHHKWX 3AaHHA ¢
KapKacoM H3 XeJie306eTOHHBIX KOHCTPYKIHA A/Al ceficMHYecKHx pafi-
oHoB» (Ctpoinaaar, 1972).

3.2. B 3aBHCHMOCTH OT CNOCOBa OIHPAHHA CTEHW MOrYT OLiTb:

a) HaBeCHBIMH, C OTHPaHHEM HX Ha KapKac 3[aHHus;

6) caMOHeCYmHMH, ¢ ONHPaHHeM HX Ha (yHIAMeHTHhE GaNKH HIH
Ha JEHTOYHHE GYHAAMEHTH.

HabecHble H caMmOHecylHe CTEHH IO/MKHBI BHINOJHATLCA ¢ cobio-
nenueM tpeGosanui n. 1.7.

3.3. lilnpuHa BEpTHKAJBHOTO AHTHCEACMHYECKOTO IUBA B HaBECHMIX
H CaMOHECYNIHX NaHeJbHBIX CTeHax onpeleiasiercsi no ¢opmyse (6).

Ilnpuna BepTHKAaJALHOrO AaHTHCEACMHYECKOTO 1IBA, CM, B MeCTaX ne-
peccyeHH#l NPOZOJNBHBIX CTEH C NONEPeuHBIMH onpegedasercs no ¢op-
MyJae

a=A+2, (41)

rae A npuHHMaeTcst paBHBEIM:

ONs 3JaHHH ¢ HaBeCHBIMH CTEHAMH — MaKCHMAaJbHOH H3 BeJHYHH
OTHOCHTCG/bHBIX TNepeMellleHHi Kapkaca B npefenax BHCOT HaBECHBIX
y4acTKoB cteHbl (puc. 31,4,6);

IS 3JaHHA C CaMOHEeCyU[HMH CTEHaMH — MAKCHMaJhbHOMY nepe-
MeleHHnio Kapkaca (puc. 31, 8, 2).

IMepeMentenus, cM, Kapkaca 3faHHs (oTceka) OT BeAcTBUA pacuert-
HBIX FOPH3OHTAJbHbIX CEACMHUYECKHX Harpy3oK BBIUHCJASIOTCA IJS OQHO-
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Puc. 31. Cxemul creH u uX aedopMaunn npu ceficmudyeckom Bo3nelcTBUH
a — HaBecHast cTeHa; 6§ — peopMalHs HaBeCHOM CTEHH B MOMEHT CeACMHYECKOro
BO3JeHiCTBHA; 8 — CaMOHeCcYllas® CTeHa; & — nedopmallys caMouecyuiefl cTeHn! B
MOMEHT CeilCMMYeCKOro Bo3JefiCTBHSA; [ — HAaBeCHhle YYacTKH CTeHH; 2 - FODH20OH-
TaAbHble AHTHCeHCMHYECKHE IIBBI; J — BEPTHKAAbHBIA aHTHCEeACMHYECKHH ulos;
4 — OoCH KOJIOHH Kapkaca; § — caMoHecyuiHe CTEeHB!

Sy
/
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L
.

3Ta¥HLIX 34aHuii 1o topmyne (17), Ans MHOro3TaXKHLIX 3JZaHufi no
dopmyaam (39) u (40).

3.4. T'opuaoHTa bHbIE aHTHCEHCMHUECKHE (IBL] B CTeHAX AOJXKHLI 3a-
MONHATLCS YOPYTHMH NPOKNAAAKAMH, He NPensiTCTBYIONUMH RB3aHMHOMY
CABHUI'Y YYAaCTKOB CTeHBl. B XauecTBe TIPOKAALOK MOTYT TpPHMEHATHCS
JIEHTHl H3 TOPOM30./2, TePHHTA, 3/IaCTHYHOTO MEHONOJNHYPEeTaHa H APYTHX
yNPyrux MaTepHagos.

Beprukanapunie anTHceficMHuecKHe IIBH B CTEHAxX AOMAMIBl  3aKphl-
BaTbCA KOMMEHCATOPAMH HJM HAMIEJbHMKAMH, He NpenaTCTBYIOWHMU ne-
peMeuieHn0 creHbl (MJIH OTAENbHBIX €e y4acTKoB). B 3aBHcHMOCTH oOT
KJINMaTHUCCKHX YCAOBHH H TeMMepaTypHO-BJIaXXHOCTHOTO pexHMa noMe-
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teHul aHTHceHCMMYECKHME LIBH B CTEHAX 3aMOJHSIOTCH YTelHTeNeM H3
MHUHEPAJILHOR BaTH, $JACTHYHOrO NEHOMNOJAHYPETaHa H APYrAX aHajorud-
HHIX M2TEPHAJIOB.

3.5. OnopHble KOHCOJIM NPH HABECHBIX CTEHAX H CBApHHIE LIBH HX
KpenJieHHss K KOJNOHHAM, a4 TakiXKe 3aKJajfHbie SJeMEHTH H MX 3allesKka
B Xese306eTOHHBIX KOJIOHHAX JONKHH OGhlTh PacCYMTAHH HA OJHOBPEMEH-
Hoe fneficTBHe HAarpys3kH oT coGCTBEHHOrO Beca MaHeJbHOA CTeHH H Bep-
THKAJbHHIX ceflCMHYECKHX HATrpPY30K, BHYMcCJeHHbXx mo dopmyne (1), rae
BesmudHa Qy NPHHUMAaeTCs PABHON HArpyske or coGCTBEHHOTO Beca Ha-
BeCHOMi CTEHH B MecTe OMHPaHHsS HA OMNOPHYIO KOHCOJb M 3HA4eHHe Npo-
aspefenus Kosbduunentor Pna pasuo 5. Tlpu ompenenenun sendadnn
Harpy30K NOJXKHH YYATHIBATHCA YKazauus m. 1.11.

3.6. CTenbl ¥ HX KpemnsieHWsi K KapKacy NOAXKHB ObiTb TIPOBEpPEHbI
pacueTOM Ha MEeCTHYIO CeACMHUECKYI0 HArpy3ky oT COGCTBEHHOro Beca
CTEHBl B HANpaB/eHHH, MEPNSHAHKYJIIPHOM HX TLTOCKOCTH.

Bennunna MecTHON ceficMHUECKOH HArpy3KH OT COGCTBEHHOro Beca
creHsl onpenensercs mo ¢dopmyne (1); npu 3TOM SHAYEHHWE NpPOHU3Bele-
aHHa k03hOHUHEeHTOB PMyx NPUHWMAeTc Kak JJg COOTBETCTBYIOMIUX
ypoBHeill KapKaca, HO He MeHblle 2.

Ilpu pacyere mapaneToB B HaNpPaBJICHHWH, NEPNEHAHKVISPHOM TLJIO-
CKOCTH CTEHH!, 3HAUeHHWe MpOu3Be/eHHA Ko3hDHUUHEHTOB BNy NPHHHMA-
eTcs PaBHHIM B.

3.7. Tugpousondnuio B CTeHAX Ha YPOBHE BepXa (GYHAAMEHTHHIX
6aJsIoK CJeAYyeT BHINOJHATH H3 HEMEHTHOrO PacTBoOpa.

CTEHDBI U3 BETOHHBIX MAHEJIEN

3.8. Tanenwusle (HaBecHBIE M CAMOHECYHIHE) CTEHH M3 JIETKHX, TO-
PH30BAHHHLIX JIETKHX MJIH SUEHCTHIX GETOHOB, 2 TakXe iKejne306eTOHHbIE
HEeYTenJeHHbie A0MKHL KPEIIHTBCH K KAPKAcy B COOTBETCTBHH ¢ 1. 1.7 «r».

3.9. B naBecHHIX cTeHaxX KaXAas KPYNHOPA3MepHas Tanesab NJMHON,
paBHON Wary NPUCTEHHBIX KOJIOHH, ROJIXHA KPENMHTBCA K Kapkacy B ue-
ThIpex yriax (puc. 32).

TopusonTanbHble aHTHCefCcMUYECKHe IIBH B CTeHaX JOJKHB YCTDaH-
BaThCSl HA YPOBHE HM3a KaXAOro HaBecHOro Yydactka. OnopHble KOH-
CONY, NPWBAaPHBAEMBIE K KOJOHHAM AJIS ONMPAHHA HABECHBIX CTeH, JOJ-
JXHBl Pa3MeINAaTLCA B YPOBHE TOPH3OHTAJNLHLIX AHTHCEHCMHYECKHMX UIBOB
TakuM 06pa3oM, uToGhl OHM HE TNPENSTCTBOBANH B32MMHLIM TOPH3OH-
TAJBHLIM TEPEMEUIEHHSIM CMEXKHEIX II0 BBICOTE YYACTKOB CTEH M KOJIOHH
npn nedopMamMHM Kapkaca B MOMEHT CceJICMHYECKOro BO3AefiCTBHS
(puc. 33).

3anonHeHHe BCeX IIBOB MEXAY TAHENSIMH, 33 HCKJIOUEHHEM BEpPTH-
KaNbHHX H TOPH3OHTAJNLHEIX aHTHceACMHUecKHX mBoB (cM. m. 34), Mo-
XKeT NPHHUMATBCS KaK AJS HeceHCMHUeCKHX paHoOHOB.

JJ19 3anOMHEHHs] OKOHHBIX NMPOEMOB MOJXKHEI ITPUMEHATHCS OKOHHbBIE
nanesu (MaHesNLHEIE TIEPEIVIeTHl), KOTOphle KPemsaTess K KapKacy aHalo-
THYHO CTEHOBHIM naHensM. JlomyckaeTcs OKOHHOE 3aMoJIHEHHE BHIMOJN-
HATh M M3 OTHAENbHHIX TepeNnseToB NPH YCJIOBHH ofecneueHusi CBOOONHO-
ro CABHTa TIEPENJIeTOB N0 OTHOLIEHHIO K KOJOHHE M NepeKphIBAlomel HX
MaHeH.

3.10. Camonecymue cTe€HH ¢ OMUPAaHHEeM NaHeJell Ha NPOCTEHKH JO-
TyckaeTcs NPHUMEHSTH BrlicoTofi me Gonee 18 M npm pacuetHol ceficmuu-
HocTH 7 GajuioB, 16 M mpu pacuetHOB cefieMHuHocTn 8 GaqanoB M 9 M
npu pacyeTHoON ceficMuudocTH 9 6annos.

Tlasenn AAAHOMA, pPaBHOM WIAry NPHCTEHHBIX KOJMNOHH, AOJIKHH Kpe-
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NMHTLCH K Kapkacy B 4eThipeX yrjaxX, a naHejgn NPOCTEHKOB — B MeCTe
NPHMBIKAHMA K KOAOHHE B ABYX BePXHHX H HMXKHHX TouKax. Kpen/euus
NaHeJieit BBINOJHATCA B COOTBETCTBHH ¢ N. 1.7 «T».

Oast socnprsiThs ycnanfi, BO3HHKAWIIRX B CaMOHECYHIMX CTeHAaX OT
AelcTBHS ceficCMHJecKOR HArpy3KM B HX NJIOCKOCTH, NAHENH DPOCTEHKOB
N0 rpaHaM, oOpallleHHbIM K NPOEMaM, cjelyeT COEAHHATL MexXay coOoH
N0 BHICOTE H ¢ NPHMLIKAIOMKMK K HUM naHesiaMu (AJHHOM, paBHOR ma-
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Puc. 32, TMpuMep KpeuAeHHs CTeHOBhx NaHexel k KONOHHe B YDOBHE DACTBOp-
Horo msa (2) ¥ B ypomse aHTHceHcMugeckoro msa (6)

I — Ko/NOMHA; 2 — CTeHoBble MaHeNH; 3 -— 3akJaJHaa JeTaJb CTeHOROR  NaHEJaR;
4 — onopHas KOHCOAb, § — LEMeHTHBhIA Pacreop; 6 — aHTHCeflcMWueckHnii 1om, 3a-
TIOAHEHHEI! ynpyroft cHHTeTHUecKoN npoKaajfxoft

TY NPHCTEHHHIX KOJIOHH) NpH TOMOLIHM CBAapDKH 3aKJANAHHX 3J€MEHTOB,
3aJI0XKEeHHHIX T0 yryaM nauejeii. [Tagenn anunofi, paBHOR wIary NpHCTEH-
HbIX KOJIOHH, JOJIXKHBl COEIHHATHLCA MeXAY colofl 10 JJIHHE CTeHbl CTaJb-
HLIMH HaKJIaJ(KaMH, NDHBapHBaeMBIMH K BEDXHHM 3aKJaIHLM 3/€MeHTaM
nageJsen.
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Benngnka ceficMu4ecr.ofl HArpy3KH, JefACTBYOIIEH B CaMoHecyleh
CTEHEe, @ TAKXKE BeJHUHHB PACUETHHX YCHAHA B 3JleMeHTaX CTeHH (npo-
CTEHKAX, TFOPH3OHTAJbHbLIX NOsicax MCXAY IlpoeMaMu) wmoryt OuiTh on-
peielieH 0O AHAJOTHH C PAcYeTOM KaMCHHBIX CTEH, H3/0XKEeHHOM B
nn 4.18—4.21 «PyKoBoacTBa NO MPOEKTHPOBAHHMIO MPOH3BOJICTBEHHHIX
30aHHH C KapKacoM H3 Xkele306eTOHHHX KOHCTPYKUHH AAA ceficMH4e-
ckHx pafionos» (Crpofin3nar, 1972).
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Puc, 33. Mpsmep peweHus naveAnHON cTeHml H ee AedOpPMauHsS B MOMeHT cefi-
CMHYECKOro Bozachcrous

1 — HaBeCHble YYAaCTKH CTEHhI; 2 — OnoOpHbie KOHCOJH; 3 — aHTHCelcMHUecKHe
WBhLI; 4 — BePX KOJMOHH

3amoJiHeHHe BCeX IUBOB MEXAY TNaHeNsMH, 32 HCKJAIOYeHHeM Bep-
THKaJbHBIX AHTHCEHCMHYECKUX IIBOB, MOJXHO TNPOH3BOAHTLCH LIEMEHT-
HEIM PacTBOPOM.

3.11. BeprukajbHble aHTHCefICMHYeCKHE LUBK B CTE€HAX MNOJIXKHBI 3a-
KPLIBATHCA KOMMNEHCATOPAMH HJH HalleJbHHKAMH H3  OLMUKOBAaHHOM
craan [lonmyckaercs YCTPORCTBO OWITYKAaTYPEeHHBIX WIBOB IO CeTKe.
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METAJIJIHYECKHE CTEHDI

3.12. Jlerkue HaBecHne CTEHH H3 MeTa/IMUECKHX NPOQHIHPOBAHHLIX
JUCTOB B codeTaHHH ¢ 3QPEeKTHBHLIMH TEIJIOH3ONALHOHHRIMH MaTepHa-
JaMu (CTeHB M3 TPEXCAOHHLIX MaHeNed, NOJHCTOBbE C YKPYMHHTE/ABHOR
c60pi<oﬁ H Ap.) AOJXKHB XPENHTbCA K KapKacy 3laHHS B COOTBETCTBHH
c n. 1.7 «r».

ern.nemm OKOHHBIX NEpPeneToB K CTaJbHOMY Kapkacy CTeH He a0J-

Puc. 34. TNpumep KpenneHHs OKOH H3 CAapEeHHBIX TOHKOCTEHHLIX TPy6 g HOKOJAB~
HOH nmaHeaH M pHrensiM CTEH

! — pajoBoft DHresb CTEHH; 2 — MeTaJJIHdecKas CTeHAa; 3 — HOKOoJbHasg mnaHedb;
4 —ocp CTOWKH paMbl OKHa
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XKHH NPensiTCTBOBATh MOPH3OHTAJbLHBIM CMEUEHHAM OKOH NPH B3aHMHOM
CABHTe HABECHBHIX YYaCTKOB CTE€H B MOMEHT CEeHCMHYECKOro BO3AeHCTBHSA
(puc. 34).

3.13. Ilpn npPOEKTHPOBAHHH CTEH H3 BEPTHKAJBHO pPaclOJOMEHHBIX
TPEXCAOHHBIX TaHe/ed, H3roTaBJHBAeMbIX Ha MEXaHH3MDOBAHHBLIX JHHHAX
HENpepLIBHEIM CIOCO60M, MAOJXKHH coba0faThca cleAyiomue TpeboBa-
HHS:

A 4 22

4R ¥

7
|
rr

NN

A

Puc. 35. MpuMeps pelleHUs MEeTANIHYECKHX CTEH M3 TPeXCAOHHBIX MaHeseft

a — npojoirnHasdg CTeHa; 6 -— Topuepasi CTeHa; ! — onopHhle pUrenH; 2 — psOBBIE
PHTrenH; 8§ — aHTHCeficMHUecKHe MBLI
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a) ropH3OHTaNbHLIE aHTHCEACMHYECKHEe I

BHl B CTEHAX AOJIXHB ycTpa-

MBAThCH HAa YPOBHAX PAcCHONOKEHHS OMOPHEIX (MO OKOHHBIMH LpoeMa-

MH) H CTBIKOBHIX (B TOpPH30HTAaJ/IbHBIX IUBAX

Mexay napeasamu) pureneft

KapKaca CTeH B Bepxa LIOKOJbHOR yacTH cteH (puc. 35);
6) naHeNH BEPXHHM KOHUOM MOJIKHB ITONBEIMIUBATHCA K OMOPHBIM
(MM¥ CTHIKOBHIM) PHIreJISIM ¢ MOMOMILIO CTAJbHHIX 3JIEMEHTOB H KPENHThb-
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~ 4‘ Puc. 36. IIpumep KpenaeHus
J CTEeHOBBIX TpexcAolnmx na-
Hexned K OMOPHBIM PHIEANM
B ypoBHe aMTHceficMHuecKkoro
mBa
1 — KonoHHa; 2 — onopHas
KOHCOJIb; 3 — ONOpHLIA pH-
reap;, 4 — CTeHoBas nNaHedb;
5 — autnceficMuueckuft mosn
4
J
S \\r

¢l K PALOBLIM (NPOMEXXYTOUHBIM) PHreJsaM craJpHuMH Goatamu. Kpen-
JeHHS HH3a TaHeJeli K CTHIKOBHM pHresisiM (puc. 36) HH BepXy LOKOJb-
HO¥l 4acTH CTEH, a TaKXe KpeIJleHWs Bcex PSMOBHIX pHresJed Kapkaca
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Puc. 37. Npumep Xpenacnus MeTaaandeckoll CTEHM M3 Tpexcnofinbix naHeaell K
KOJOHHe B YDOBHE PAROBLIX pHrenaeli CTeHbI

I — KOJGHHA; 2 — ONOpHaA KOHCOAb; 3 — pAAoBOfl pHrenb; 4 — CTeHoBas MaHeJb;
5 — oBaJibHble OTBEPCTHS
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CTeH K ONMOPHBIM KOHCONAM Kapkaca 31anus (puc. 37) DOJXHBI IPOEKTH-
poBatbc TakuM 0Gpas3’oM, UTOOH OHH He NPENATCTBOBAJAH TOPH3OHTAUb-
HHIM CMelleHHsM KapKaca 3/laHHs BJIOJb CTEH B npefenax BBHICOT MX Ha-
BEeCHBIX y4YaCTKOB.

BepTHKaJapHbe aHTHCEACMHYECKHE WIBLI B MECTaX MepeceueHHii CTeH
PEKOMEHAYETC OCYIIEeCTBJAThL NYTEM H3rOTOBJEHHS cheudaipHbix [-
uau T-00pa3upix TPeXc/AOHHBIX MaHeNel, B KOTOPbIX B MecTe aHTHCefcMu-
YeCKOro LIBAa M3 METAJJIHUeCKHX OOGJHIOBOYHLIX CJOEB BLINOJHAETCS KOM-
IeHCaTop, & XEecTKUll YTeJIHTE/b 3aMeHfeTcs Ha 3JacTHuHbi (puc. 38).

3.14. Ilpu npoeKTHPOBAHHM CTE€H M3 YKPYMHEHHHIX MOHTAXHBIX Tna-
HeJefi, coOHpaeMplX HENMOCPEACTBEHHO HA CTPOHMTENBbCTBE (CTEHBI NOJHCTO-
BLle C YKDYNHHTEJbHOH CO6OPKOH), LOMXKHL COOMIONaThC CJAeAYIOIHE
TpeGoBannd:
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Puc. 38, IlpuMep pelleHHs BepTHKAJbLHOro aHTHCeficMHYeCKOro wmBa B Yray cre-
Hbl W3 Tpexciofinnix maneaeit

1 — yrniopas naHeab; 2 — aHTHCeficCMHUECKHA 1I0B

a) TOpPH3OHTAJbHBIE aHTHCeACMUUECKHe IIBH B CTEHax AOJIKHBL yCT-
paHBaThbc Ha YPOBHE HHM3a KaXKJOr0 HABECHOTO yYacTKa M Bepxa LO-
KOJIbHOf uacTu creH (puc. 39);

6) cTanbHble paMbl YKDYNHEHHBIX MOHTAXXHBIX NaHesefl LIHPHHOMA,
paBHOH 1ary NPHCTEHHBIX KOJIOHH, AOJIKHBI KPENHUThCS K Kapkacy jera-
JsAMH, HE IpPENATCTBYIOIIHMMH T[OPH3OHTAJBHLBIM CMEUICHUAM Kapkaca
BAOJb CTEH B NpeAesaX BLICOT HaBeCHHIX nanesel (puc. 40).

OmnopHble (HAM CTHIKOBLIE) TOPH3OHTAJbHBIE DUTE/IH CTEH, YCTAHAB-
JHBaeMble BBEDXY HaBeCHBIX mnasedelf, HOMXKHEI OHITE pAaCCUHTAHBl HA
OIHOBPEMEHHOe HeficTBHE HArpyskH OT cOOCTBEHHOro Beca Naxetell, Be-
€a MepelyIeTOB OCTeKVIEHHS U BEPTHKAJBHBIX CeACMHUYECKHX Harpy3ok,
BBHIYHCIEHHHIX 1o (opMyae (1), npu 3HaueHHH NPOH3BeleHUS KO3GODHIH-
eHTOB Ptjx, paBHOM 5.
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Puc. 39, TNpuMepnl pelIeHHS METANJHIECKKX CTE€H H3 YKPYNHEHHBIX MOHTaMHBIX
naHejeh

a — npopodbRast creHa; 0 — TopueBas CcTeHa; [ — OMOPHAs XOHCOJb; 2 — omopHHIft

pHieAsr paMbl NaHesnH; 3 — DAJOBble DHreJH pPaMel HaHend; 4 — aHTHceHcMude-
CKHe IBhI
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Puc, 40. IlpuMep KpenlNeHHs METANTHYECKON CTEHEI K3 YKPYNMHEHHBIX MOHTAXKHBIX
nanenell x xoaonne

1 ~— KoqoHHa; 2 — cToflKa paAMBI NMaHeaH; 3 — pPAKOBON purelb PaMbl MaHEIH; 4—
npodHNHPOBaHHBI® JIMCTHI; § — YTERJHTEJ b
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IIPHJIOKEHHE 1
NPHUMEPBI PACYETA

MMpumep 1. OnpeneneHne ceCMHYECKHX Harpysoxk,
JeACTBYIOILHX HAa CTaJbHOW KapKac OJLHOITAXKHOTO 3/1aHHS

HCXOHBIE NAHHBIE

KOHCTPYKTHBHO-KOMNOHOBOYHHE CXeMbl KAPKaca 3MaHHS IPHBEJEHHI
Ha puc. 41—43. Pacuersas ceficMHUHOCTb 3AaHHA 9 6asioB.

IMponer 3nanua A—b5 06OPYAOBaH 4eTHPLMA NOABECHBLIMH 3JIEKTPH-
YeCKHMH OLHOOAJIOUHHIMH KPaHaMM rpysononneMHocTsio 5 tc. Kaxnne
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Pnc. 41. Nlaan xox0HH 3maBus
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AL Puc. 42, Paipeanl 31aHHA

@ — nonepeyHbiR paspes no ocH &5, O -— nonepeqHb
ﬁr':# paspes no ocH I; 8 — npoaonbHbIi pa3pes nmo Topuesoit
L dbaxsepKkoBoil croifike.

00
u I —4 nopBecHeIx KpanHa Q=5 Tc; 2—2 xpana Q=
0000

=50/10 TC TaAXeaoro pexuMa PaGoTh

Y
<P nposerst 3pasua 5—B v B—I obopynosanu
2500 JBYMS MOCTOBBIMHM 3JIEKTPHUECKHMH KpaHaMH
p 500 rpysonoaseMHocthio 50/10 Tc TAXKesOro pexumMa
pabothl.
/ Ha puc. 44 paHa pacdyeTHasi reoMeTpHUecKas

cxeMa nomepedHoH paMbl Kapkaca, Ha KOTOpOH
NpHBEAEHH MOMEHTH HHEPUHH CeyeHHil, cM*, 3JIEMEHTOB DaMbl M YCJOBUSA
3aKpeIVIeHHs UX KOHIOB.

PacuerHble reoMeTpuyeckHe CXeMHBl BeDTHKAJNBHBIX CBsi3ell MeXxAy
KOJOHHAMH NpPOAONBHHIX PAJLOB AaHel Ha puc. 45. Ha aTux cxemax yka-
3aHbl NPOQMIN W MJOMAAH, CM2, CEYEHUHI 3JIEMEHTOB CBs3el, onpejenex-
Hble H3 pacyeTa cBsi3ell HAa OCHOBHOE COUET2HHE HATPY30K, a TaKXe Be-
JUYMHBl YCHJIMH, TC, B 9JIEMEHTax CBfi3efl NPH OCHOBHOM COYETAHHH Ha-
IPY30K M B CKoBkax OT [OelCTBHSl Ha CBfA3p FOPHU3OHTAJBHOH HATPY3KH,

PaBHOH eQHHHIE.
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CrofikH TOPUEBOrO M NPONOJBHOTO (haxBepKa 3aNpOSKTHPOBAHH ¢
MIAPHUPHHIM ONMPAHHEM B ypOBHE NOKPHLITHS M HAa GYHAAMEHTHL.

[MokpuiTHe M3 crasdpHoro npoduanpoBaHHOro HacTHaa., KpoBas py-
JIOHHaA C yTeIJIHTENEeM H3 MeHomiacrta. B nponere 5—B umeerca cie-
TOA’paLHOHHBIA (oHaph mupuHOR 12 M, BrcoTol 2)X1,25 M. B Mexdep-

9 21300
=i I T = =4 A q'r'w";—&-—?um
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L 1 2
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4 21300
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Puc. 43. MpoxonsHbie paspesbt 3manus
a—mno ock A; 6 ~mno ocsiM B u B; é—no ocu I

MEHHOM NPOCTPAHCTBE MOKPHTHS PAa3MEIAOTCA pasiuuHbie Tpy6onposo-

[bl, OCBETHTE/IbHASI apMATypa H Ap.
CTeHBl W3 KepaM3MTOGETOHHHX naHedefi TommuHOM 24 cM (y=

=1100 krc/m?). ITo npoOLONBLHEIM CTEHAM NPELYCMOTPEHO JEHTOYHOE OC-
TEKJEeHHe Ha OTMeTKax oT 2,4 10 8,4 M u or 144 1o 168 m.
BepruxanbHele pacueTHHIE HArpy3KH Ha KapKac 3[4aHHSI NPHBENEHH

B Tabu. 4.
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TaGauua 4

EE g Kosddunuens E g
[ . I
Harpyaka 55 EE 2 | oa &= g %
&'-"tﬁ CRE] o A= gE 85
W mES 2es Se & 2
Ot Beca:
KPOBJIH te/m2| 0,075 | 1,2 0,9 0,081
npopHIAAPOBaHHOIO  Ua- > 0,015 1,1 0,9 0,015
cTHMA
NpPOTOHOB » 0,01 1,1 0,9 0,01
KOQHCTPYKIHA  ITOKDPBLITHSA » 0,04 1,1 0,9 0,04
NpoMIPOBOA0K » 0,035 1,3 0,8 0,036
Hroro — 0,175 _— — 0,182
OT Beca: TC/M
(hoHapHBIX naHesell 0,137 I,1 0,9 0,136
GopToB douaps » 0,03 1,2 0,9 0,032
MOHopenabcoB dhonaps » 0,027 1,1 0,9 0,027
¢doHapHEIX mepenetoB | Tc/m2| 0,025 | 1,1 0,9 0,025
Topua donaps » 0,052 1,151 0,9 0,054
Ot Beca:
MEXaHH3MOB OTKPHIBaHHA | Tc/M*| 0,195 1,1 0,9 0,124
douaps
KoJiouun psgos A, B, 'l tc 5,67 1,1 0,9 5,61
» pagaB » 7,56 1,1 {09 | 7,48
croek (aXxBepKoB » 2,84 i,1 0,9 2,81
NMOAKPAaHOBHX KOHCTPYK- [T¢/M** 0,3 1,1 0,9 | 0,3
uuit gas KpaHop Q=
=50/10 t¢
nyTefi NOABECHHIX  Kpa-| ? 0,! 1,1 109} 0,1
HOB
CTEHOBBIX MaHejeft Tc/m® | 0,265 | 1,2 | 0,9 | 0,29
JIEHTOYHOTO  OCTEK/EHHs | » 0,035 (1,2 | 0,9 | 0,038
cHera MO ZepRoMy pafio-| » 0,050 | 1,4 | 0,5 | 0,035
HY
MOCTa ONOPHOrO KpaHa TC 50,5 1,2 | 0,5 | 30,3***
» » » 0,8 | 48,5%***
MOLBECHOrO KpaHa > 2,48 11,2 | 0,5 | 1,49***
» » » 0,8 | 2,38%+**

* Ha 1| M aauasl naenn donaps.

** Ha | M aauHABl ORHOTO PENbC8 KPAHOBOTO MYTH.

**s Harpyska, yYHThbiBaeMasi NpH ofpeaeseHHH ceflcMUYecKOf HArpysKH.
***¢ To Xe, nepHoza COGCTBEHHHWX KoneGaHHAA Kapkaca.

A. PACYET KAPKACA
B IIOIIEPEYHOM HAIIPABJIEHHH 3[JAHH S

Pacuer kapkaca B NONepevYHOM HANpPaBJIEHHH 3JaHHS  BHIIOJHEH
JBaXXAH: KaK A8 CHCTEMH ¢ OAHOR CTeneHpld CBOOOAW H KAK AN CH-
CTEMK! €O MHOTHMH CTElNeHsIMH cBOBOMANI.
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Puc. 45. PacyeTHble reoMeTPHIECKHEe CxeMbl CBsidefi NO KoNoOHHAM
a—paga A; 6 —psapos 5 u B; s —paga I'

PACYET KAPKACA KAK CHCTEMb] C OAHON CTENEHBIO
CBOBOALI (BLINOJIHAETCA B COOTBETCTBHH C YKASAHMAMH
nmn. 2.12--2.15)

1. Onpepensiem XKeCTKOCTb KapKaca 3/laHHsl B YPOBHE BepXa KOJIOHH
no dopmyse (9),

JKecTKOCTH CTYMeHYAaTHIX KOJOHH HA YPOBHE HX BepXa ONpelesseM
no dopmyse

o ] 3EJ,
KT 8y HI(14pAs)

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




rae

By \ 3 5,4 \3
a2} (2t .
( H ) ( 18,9 ) 0,0234;

3E _3-2,1-10¢ 0.9 _3 .
I 18905 =0,933-10° krc/cmd;
Ju
= —1
p 7, )

Tarna
Cx =0,933.1073
I
1+0,0234 p
BbiuHc/IEHHC JKCCTKOCTH KapkKaca 3janus npHBEACHO B TabJ. 5

TaGbauua 5

J S

Par, Iy M4 Jyo oMt {B= J: —1 -rf;(m n,mr| €= ;CK
TC/M
A 6.3-10° 1,23.108 4,12 53,6 9 482,4
B 11,8-10° 1,23.108 8,59 91,7 9 825,3
B 32,2-108 1,65.108 19,77 205,4 9 1848,6
I 10,9-105 1,23.108 7,86 85,9 9 773,1
Hroro | — l 3929,4

2. OnpepenseM BePTHKAJBHYI0O HATPY3KY OT COGCTBEHHOIO Beca KOH-
CTPYKLHA H CHera.

BeprukaapHyi0 Harpysky mnpHHEMAaeM COCDEIOTOYEHHOH B YPOBHe
Bepxa KOJIOHH H ONpelesseM B COOTBETCTBHH C yKasaHuem m. 2.12.

BbluHcneHHe BepTHKaNbHOH HArpyskH npuBegeHo B Taba. 6

3. Onpegensiem nepuoj cobCTBeHHBIX Kosebauuii Kapkaca mo ¢op-

Myae (8):
2546 8
T=2 ,6 c.
3929 4=

4. OnpeaenseM Koatbdmunem JHHaMHYHOCTH AJg Kapkaca no ¢op-
Mynam (2) u (4):

INpunumaem B==0,8.
p,=Ppa=0,8-1,6=1,2.

5. Ompeaensiem Koadpoduuvent ceficMuunoctn Ko mo ra6n. 1. Ilpu
pacuetHoi ceficMuunocta 9 6amanos K¢=0,1.
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Ta6anua 6

PacucTHan
Harpyaka BriudcneHue Harggaka,
Or Beca:
KPOBJH,  npodu/HpoBaHio- 0,182(21-341)96 1275,5
ro HaCTHJa, NPOroHOB, KOH-
CTPYKILHH MOKPLITHA u
NPOMIPOBOLOK
TO Xe (OHADHBIX [OaHesei
(¢ GopramMu, MOHOpeJbCAMA,
nepensieraMn M MexaHusma- | (0,1364-0,032+0,0274- 54,9
MH OTKpHIBaHUA (oHapd) +0,025-2,540,124)72,2
Topuos doHaps 0,054-12:3-2 3,9
MOCTOB NOJABECHLIX KPaHOB 2,384 9,5
nyTell oABeCHLIX KpaHOB 0,1-96-4 38,4
Y4acTKOB CTeH, PacloJoXeH- 0,29-4,1(73-96)2 401,9
HBIX BLIUIE BepXa KOJIOHH
cHera 0,035(24-34-1)96 245,3
Or /4 Beca:
KOJIOHH 0,25(5,61-274-7,48-9) 54,7
(axBepKOBLIX CTOCK 0,25-2,81-34 23,9
NMOAKPAHOBHIX KOHCTPYKIHIT 0,25-0,3-96-4 28,8
y4yacTKOB cTeH, pacnoJjo- | 0,25-0,29[(18,9—6—
XKEHHHIX B TpefesaXx BBICO- 2,4)-96-2418,9-73-2] 4 361,5
TH KOJIOHH +0,25-0,038- (61
+2,4)96.2
MOCTOB ONOPHBIX KPaHOB 0,25-48,5-4 48,5
Mtoro — 2546,8

Kosb¢unueHT n ANs cHCTEMBLI C OAHON CTENeHblo cBoGOAbI paBeH
eAHHHLE,

6. OnpepensieM pacueTHble BeJHUMHBLI ceCMHYECKHX HATpPY3OK, Aeii-
CTBYIOIIMX HA CPEIHION NONEPeYHyIo paMmy Kapkaca.

a) B ypoBHe Bepxa KOJOHH — OT NOKPLITHS, cHera, yua-
CTKOB MNpPONOJBHBIX CTeH, PAacHOJIOMKEHHHX BHINE BepPXa KOJIOHH, YacTH
(50%) TopueBBIX M MPOAOCABLHBLIX CTEH, CBS3aHHBIX C MOKPHITHEM ¢ IO-
Molblo (haxBEPKOBLIX cTOeK, — o dopmyne (14).

Harpysky Q™ onpeaensiem no tabna. 7 ¢ y4yeTOM BBIUHCJEHHSH, NMpPH-
BeJeHHbIX B N. 2 HacTOANIEro NpUMepa.

JKecTKOCTh cpejHeli nNonepeyHoi pamMbl B YPOBHE BepXa KOJNOHH
paBHa

Cp=2Cx=>53,6 +91,7 1 205,4 4 85,9 == 436,6 Tc/m.

PacuetHasi BeJHUHHA CEHCMHYECKOH HarpyskH, AcHicTByIOLleH B ypoB-
He BepXa KOJOHH PaMbl, PaBHa

ST = Q" K. B Cp =2531'2‘0:1'].2'436,6
’ Y 3929,4

6) [lo nanHe KOJNOHH—OT COBCTBEHHOrO BeCa KOJNOHH — MO
dopmyne (10):

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

= 33,7 tc.




TaGawua 7

PacgyerHan
Harpyska Brlynciaenne Harpy3ka,
Q", 1c

Ot Beca mnoxpwmitusi, cHera u | 1275,64-54,943,941,49% | 2025,9
Y4acTKOB CTeH, pacnojoxeHHmx | X4-1-38,44245,3+4401,9
BhIllle BEPXa KOJIOHH

Ot Y/, Beca d¢axsepxoBuix cro- | 0,5[2,81-3440,29(18,9— 505,3
€K H Y4YacTKOB CTeH, pacnojo- [ —6—2,4)6-8-240,038X
’KeHHBIX B mpejenax Bbicotol KO- | X(64-2,4)6-8.24-0,20
JIOHH H CBF3aHHBLIX € TOKPBITH- | X18,9-6:18]

eM ¢ MoMOIbI0  (PaxBEepKOBLIX
CTOEK

Htoro — 2531,2

Ha KoJqoHuy psaaoB A, 5 u I':

Q" 5,61
K —_— ——
S K, By = 18,9 -0,1-1,2 =0,036 Tc/m;
Ha KOJIOHHY psija B
7,48
§¢=——. 0,11,2=0, .
18.9 048 Tc/m

B) B ypoBHe HH3a NOAKpPaHOBHX 06alJO0K—oOT cober-
BEHHOTO Beca IOAKPaHOoBhX 6anok — no dopmyne (11):
Ha KoJiouHy panos 5 u I';

Q"%=0,3.12=3,6 1c;
6 — Q"6 KB, =3,6:0,1.1,2 = 0,43 1c;
Ha KOJIOHHY psaa B:
Q"6=0,3.12.2=7,2 7¢; S"6=7,2.0,1.1,2=0,86 rc.

r) TITo aAnuHe KPaHHHX KOJOHH—OT YYaCTKOB MNPOAOJIb-
HbIX(ICTeH, pacmoJIoXeHHbIX B NpejeniaX BLILOTHl KOJVIOHH, — TO GopMy-
ae (12):

Q¢ =0,286-6 (3,3+641,2) 4-0,038-6(2,4 4 6) = 19,93 c;

¢ 19,93
Q K. By = 198 -0,1-1,2=0,12 Tc/m.

8¢ =

1) B ypoBHe HH3a NOAKPaHOBHX 6aJ0K—oOT cobeT-
BEHHOro Beca MOCTOB KPaHOB OnpefesisieM B COOTBeTCTBHH C YKa3aHH:-
mu 1. 2.15.

BoiuucsasieM MaKCHMaJbHOE JABJIEHHEe HA KOJOHHBI OT COOCTBEHHOIo
BeCca MOCTOB KPA4HOB, NPHHHMAEMBIX MO OAHOMY B mnponerax b—B u
B—TI' (cxema KpaHOBOW Harpy3KH W JIHHHSl BJHAHHMS JAaBJIEHAs Ha KO-
JIOHHBI [10KA34aHbl HA pHC. 46):
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na xosjounny psgos 5 u I

1a KoJoHny paga B:

7
Q*P =0,25-30,30 (I + 6125 )= 11,84 1c;
l+—§i%5-—)=23,68 TC.

Q*P =0,5-30,3 (

IMo ¢opmyac (1) ompemensieM 3naueHHs CEICMHYECKHX Harpy3oK:
Ha KOJIoHHY pafoB b u I':

S¥? = Q*P K B, = 11,84-0,1-3 = 3,55 c;

Ha KOJIOHHY pfija B:

S*P = 23,68.0,1-3 = 7,10 Tc.

7. Danee onpelensioTcs pacuerHsle YCHaHs M u Q B CedeHuAX Ko-

JIOHH pACCYHMTHIBAEMOH IO-
nepeyHON pamHl OT HArpy-
30k ST, S%, S26 4 S°, a
TaKXKe B CeYeHHAX KOJIOHH,
HeCcyUlHX MOCTOBOH KpaH,
OT MeCTHOH Harpyski S¥P
{puc. 47). VYcuausa B Ko-
JIOHHaX OT Harpy3kH CyM-
MHDYIOTCSI COOTBETCTBEHHO
C YCHAHSMH B KOJIOHMHAX
pamel. Ilonyuennsle ycHang
(co 3HaxoM =) BBOAAT:H

2250 0250 017 ranow psde bul'

04 050 om ronowy pade §
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Puc. 47. PacueTsasl cxema mnonmepeuHoll paMel Xxapkaca
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Puc. 48. DAcMeNTH €O 3HauMeHHAMH MOMeHTOB HHepuufi (B cMY), mnx cevennt (a)
M DAclONOMXeHHs BEPTHKANbHBIX COCPENOTONEHHWX Harpy3oxk (6) B anHamnueckoll
pacyeTHoM cxcMe rapkaca u pacuerHas cxema Kapkaca (@)

!l — paccynTeiBaeMasi nonepeyHar pama; 2 — cTofiKa, saMeHswowWas Bce Jpyrue
nonepeuHble paMbi; J — cTofika, samensiiomass Bce ¢aXBepKOBLIE CTOHKH
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Tabanya 8

. =
£, 8 E
ZER Harpyska Bhiuucacuite =2
QEL 5 £
OF= azg
Or Beca:
KpoBad, mnpodbuauposax- | 0,182-12-12,5 27,3
HOTO HACTHJA, MPOTGHOB,
KOHCTPYKUMH  MOKPLITHA
H J1POMIIPOBOACK
nyTefi mMOABCCHBIX Kpa-|0,1-12-2 2,4
HoB npoaera A—5b
Q yd4acTka CTeHu, pacuo- | (,29-4,1-12 14,3
JIOXKEHHOTO BLILIE BepxXa
KOJIOHH
cHera 0,035-12-12,5 5,3
Ot Y/, Beca
yyaCTKa CTeHBl, pacno- | 0,25[0,29(189—6—2,4)X | 5,1
JIOXXeHHOTO B npezenax | 60,038 (6+2,4) -6]
BBLICOTH KOJIOHHBEI
KOJIOHHDS 0,25-5,61 1,4
Hroro —_ 55,8
Or Beca:
kpossd, nupodunuponan-|0,182-12-24 52,4
HOrO HacTH/A, [IPOrAHOB,
KOHCTPYKIMIT  MOKPHITHSA
H NPOMNPOBOAOK
Q nyTeii noaBecHHX  kpa-|0,1.12-2 2,4
2 HOB npoJgera A—b
¢onapusix naseaeii npo- | (0,13640,032+0,027+ 4,6
neta B—B (¢ Oopramy, | 4-0,025-2,54-0,124) - 12
MOHOpeJbCaMU, nepere-
Tamu H MexaHu3MaMu
OTKDLIBAHHA)
CcHera 0,035-12-24 10,1
Ot /4 Beca KOJIOHHB 0,25-5,61 1,4
Hroro — 70,9
Or Beca:
Q KpOB/H, NpoduaupoBan- | (,182-12-24 52,4
3 HOTO HaCTHAd4, TIPOTOHOB,
KOHCTPYKIIHA  NOKPHITHSA
W NPOMNPOBOI0K
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I1podorxenue Taba. 8

® 25
4 5 E 3
g EE Harpyska BbiuncaeHue E E
ORg mEe
douapuuix nadeneit mpo- | (0,136-40,032-4-0,0274 4,6
adera 5 —B (¢ 6opramy, | 40,025.2,540,124) 12
MOHOPENbCAMH, TepenJe-
Qs TaMd M MexaHM3MaMiu
OTKpPLIBaHHA)
cHera 0,035-12-24 10,1
Ot Y4 Beca KoJOHHHE 0,26-7,48 1,9
HUrtoro —_— 69
OrT Beca:
KpoBau, npoduauposan- | 0,182-12.12,5 27,3
HOrO HACTHJA, IPOTOHOB,
KOHCTPYKUHH  TNMOKpBITHs
H IIPOMIPOBOJOK
Q4 yyacTKa CTewbl, pacmo- | 0,29-4,1-12 14,3
JIOXKEHHOro BHILIe Bepxa
KOJIOHH
cHera 0,035-12-12,5 5,3
Ot /4 Beca KoJOHH 0,25-5,61 1,4
yuacTKa crenuw, pacno- | 0,25[0,29(18,9—6—2,4) X} 5,1
JoXEeHHoro B mpeneaax | X6-4-0,038 (6-4-2,4) 6]
BRICOTH KOJIOHHBI
Hroro - 53,4
Or Beca:
Kposau, npoduanposan- | 0,182(96—12) (24-3+1) |1116,0
HOT'O HAaCTHJA, NPOTOHOB,
KOHCTPYKHMA  HOKDHITHA
H IPOMIPOBOIAOK
nyTeft nomses;lw% kpa- | 0,1-4(96—12) 33,6
HOB npoJera A—
oHaps npoJeta b—B 0,136-4-0,032-40,027+4 49,7
Qs Ponapa mp 5.095.2,540,134) (72—
T 12)2+0,054-12-3-2
Or Beca:
yeThipeX MOCTOB nogsec- | 2,38-4 9,5
rz;mx KpaHoB npoJera A—
Y4aCTKOB CTeH, pacmoJio- 0.29-4,1 [(96—12)+ (24X 373,3
Wenunx  Buume Bepxa | X3-+1)12
Ao 0,035(96—12) (24X3+1) [214,6
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Hpodosxenue Taba. 8

x g 5’
& X F2
‘E gz Harpy3ska BhIYHrAcHAE 5 e
Ot Y4 Beca KomonH 025(5,61-24+748-8) | 485,
Q yyacTkoB creH, pacno- | 0,25-0,29[(18,9—6— '
8 JOXEHHEX B npeaenax | 2,4) X (96—6)24-18,9X
BLICOTHI KOJIOHH X (24-341) X2]+0,256X
X0,038(6+2,4) (96—6)2 | —
Hroro _ 0073, 4
OT yacTH Beca ABYX MOCTOB Ke = Is ==
lgpaljga B nposerax B—B n| BT g 4y, +Jp
QG = I 2 ]8 =
1,18 43,22 41,09
=0,215
2.50,5-1,2-0,8-0,215 2.3
Ot Beca noAKpaHOBHIX KoH- |0,3-12 ’
CTPYKUHH ——
Utoro 24,4
Ot yactu Beca nByxBM()é:TOB p Ja
KpaHoB B mposerax b— )i = =
p_ P y Jg+J B+ Ir
Q _ 3,22
? 1,184+ 3,22 + 1,09
= 0,578
2-50,5-1,2-0,8-0,587 5.2
Ot Beca mOAKPaHOBHIX KoH-}0,3-12.2 !
CTPYKUHHA ) —
Hroro 64,1
OT wacTH Beca ABYX Bmogroa X J.
KpaHoB B npojetax b—B u = =
1,09 _
Q8 = -
1,18 4-3,22 4- 1,09
= 0,199
2-50,5-1,2-0,8-0,199 19,2
Ot Beca noikpaHoBHX KoH-[0,3-12 ?
CTPYKUHHA _
Hrtoro — 22,9




Ipodoaxenue Taba. 8

« g ;n
g E g Harpyaka BruHcaeHHE E %U
o¢sg @= k-
Ot Beca MocToB oOcTaabHux | 2:50,5-1,2-0,8 97
Q, |ABYX KpaHoB B nposerax
» \6—B n BT
To e, noaxkpanoBux Kouct- | 0,3-(96—12)-4 100,8
PYKUHii
Hroro — 197,8
Qu |Or ' Beca yuactka cremw, | 0,5[0,29(18,9-6—2,4)X | 10,2
paciiofoxKenHoro B npencaax | X6-0,038(6+2,4) -61
BBHICOTH KOJIOHHHI
To xe, KOJOHHHI 0,5-5,61 2,8
U1oro — 13
Qi1 | Ot Y2 Beca KonoHHBI 0,5-5,61 2,8
Qa2 | Ot Y2 Beca xononHb 0,5-7,48 3,8
Or Y; peca yuactka creus, | 0,5{0,29(189—6—2,4)X | 10,2
Q9 | PACHOIOKEHHOTO B npeacaax % 6+0,038(6-+2,4) 6]
13 | gHICOTH KOJOHHLI
To 3Ke, KOJIOHHK 0,5-5,61 2,8
Hroro — 13
Ot Y» Beca yuyactkoB mpo- | 0,5[0,29(18,9—6—2,4)X |161,5
AOJIbHBIX CT€H, pacnonoxed- | X (96—6-7—3-2)2+4
HEIX B npejfenax BbLICOTH Ko- | +0,038(6-2,4) (96—6X
Q JIOHH X7—3-2)2]
4 | To e, yuacTkop TOpuesnx | 0,5-0,29+18,9(3,5-246X 104,1
CTeH, pacnoJOXKeHHbIX B Npe- | % 2)2
Jenax BHICOTH KOJOHH
To e, Bcex KoJouH, Kpowme |0,5(5,61-8-3+7,48-8) 97,2
KOJIOHH paCCUHTLIBAEMON pa-
MBI
Hrtoro — 362,8
Q Ot '/, Beca ywactkor npo- | 0,5[0.29(189—6—2.4)X 161,5
15 | nosbHBIX cTeH, pacnoaoxen- | 6-8-240,038(642,4) X
HbIX B MpeAesax BucoTo »o- | X6-8-2]
JOHH
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Ipodoaxcenue raba. 8

x g=

i -

z g z Harpyska Bniuncaenye 5 e
=™

o¢g @3 e

Ot /2 Beca yyactkoB Topue- | 0,5-0,29-18,9-6-18 296

Q BhIX CTeH, PAaCMONOXeNHHX B
15 | npeJenax BHICOTH KOJNOHH

To ke, cTOeKk npoxoabHoro ) 0,5-2,81 (16418) 47,8
TopueBoro haxBepKoB

Hroro -— 505,3

PACYET KAPKACA HA 3BM KAK CHCTEMDI
CO MHOFUMHU CTENEHAMHU CBOBOAbI
(BLIMMOJIHAETCA B COOTBETCTBHH C YKASAHHAMH
fifn. 2,10 K 2.11),

8. OnpenensieM BeHYWHLI BEPTHKAJLHBIX DACYETHHX HArpy3oK, ¢o-
CPeAOTOYEHHBIX B LEHTPAX NPHBCACHHS OHHAMHYECKOoH pacqemoi'd cxe-
MBl KapKkaca, cOCTosiel M3 paccuuThHiBaeMoil NONepevyHofi pambl, 3KBH-
BaJIEHTHOH CTOMIKH, 3aMeHsolell Bce ApYrue mnolepedHble paMbl Kapka-
€a, N 3KBHBAJEHTHOH CTOHKH, 3aMensiomiedl Bce GaxBepKOBLIe CTOMKH
(pHc. 48,6).

Boiuncnennsi BepTHKAIPHBIX HArpy3oK npuBeReHnl B Taba. 8.

9. [Iponssoaum pacuer Kapkaca Ha 3BM mo aporpamme «Kappa-5»
(Beimyck 1-136, 197.1).

Ta6auna 9
Ga- ({1 .
Harpyska I dzopm:“nxone a mopg:ﬁxonwa 11(2351352\?&?\
T, = 1,66¢; Ty=0,757 c; Ty =0,339 c;
o603naye- | BeJH- g =12 Bog =1.98 Byq =443
Hye upHa,
Te Tk Six Mok Sok N3k Ssx
1 2 3 4 5 6 7 8
Q1 — 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 [—0,008}—0,09
Q. 64,1 0,456 3,5 |—0,018{ —0,23 0,566 16,04
Qs 22,9 0,557 1,6 {—0,021}—0,1 0,011 0,12
Qy 197,8 0,516 | 12,2 |—0,018 —0,71 [—0,004 | —0,31
Qo 13 0,306 0,5 |—0,011}—0,03 |—0,002| —0,01
Qu 2,8 0,288 0,1 (-—0,011{—0,01 {—0,005|—0,01
Qig 3,8 0,24 0,1 }—0,01 | —0,01 0,34 0,58
Qi3 13 0,292 0,46 | —0,012{ —0,03 |—0,007 | —0,04
Qs 362,8 0,269 | 11,72 { —0,01 | —0,69 |—0,002]—0,32
Q15 505,3 0,691 ] 4),92 0,307! 30,69 0,001 0,15
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Ta6aumwa 10

OcHoBHoe coderaHue Ha-| OcoGoe coueTaHHe Ha-

FDY30K rpy3oK
Ne Ceue-
Pap | crepx-| ye

M, TcMm N, 1 |Q, ¢ | M, Tcm N, 1 | Q, TC

A 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|—55,9 [103,7 | 8,5| —60,9 79,5 9,7
7 | 2—-2| —136,1 |254,4 | 6,! 197 164,6 | —10,2

B 1 (1—r|—-87,2 |8,5(16,2 111,6 61,7 | —20,5
13 12-2| —244,9 (383,9 | 14 | 437,2 | 176,9 | —21

r 16 | I—1|—34,5 |49,8| 4,8 55,7 41,11 —9,2
17 | 2—2 | —146,9 |212,6 | 13,5 | —181,3 | 137,1 9,4

B taba. 9 npuBcAeHB pe3yspTaThl pacyera: 3HayeHHs NEPHOJLOB KO-
aebanuit kapkaca I'i, xo3ppuunentos By, H Tix U CCACMHUECKHX Ha-

TPY3oK Six (B TC) AMs nepBHIX Tpex ¢opM Kojebanuil Kapkaca. Pacyer-
Hag cxeMma KapKaca jaHa Ha puc. 48, 8.

R ® o o],

Puc, 49, C -
@ @ @ @ M:;aunu ’é::;?m'.'gﬁ
? pamMbl

lN

®

B rtaba. 10 pas paccuHTHIBaeMORl NONepeyHOH paMbl NPHBELEHH
anaueHu pacueTHblx yeuauit M, N, Q B ceuennsax KoJoHH (puc. 49)
NpH 0co6OM COYETAHMH HATPY30K € YYEeTOM CeACMHYECKOro BO3AeiCTBHA.
B sToli xXe Tabaunme AN CPaBHEHWs IpHBEAEHH 3HAY€HHA PacCUETHBLIX
yeuaMil A8 OAHOH M3 LiecTH KOMOHHAUMA HATrpy30K OCHOBHOrO coyera-
HHA.

B. PACYET KAPKACA
B NPOLOJIBHOM HAITPABJIEHHH 3/IAHHA

Pacuyer Kapkaca 3JaHHsi Ha NpOJOJbHBe celicMHYeCKHEe Harpys3KH
3aKJI0YAETCS B NpOBepKe Hecylllefi CMOCOGHOCTH CeYeHHi BEPTHKAJIbHbIX
CTaJbLHBIX CBSI3eH MO KOJOHHAM, HPUHATHIX H3 pacueTa Ha YCHJIHA OT
PACYETHBIX HAI'PY3OK NDH OCHOBHOM HX COUCTANHH.

W3 pacuera cBsi3eil Ha OCHOBHOE cOUCTaHME HATPY30K ONpeeseHbl
VCHAHSL B 3/IEMEHTAX CBs3ell W Ha3HaueHbl MX ceueHHA. Pe3dysnbTtaTh pa-
cueTa NpHBeJeHB Ha cxeMax puc. 45. TIpH 3TOM NyHKTHPHBIMH JHEHS-
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MM HA CXCMax [OKa3aHbl 3JeMeHTHI, JHHeHHble AeQOopMAIHH KOTOPHIX B
pacyeTe nepeMellleHHH He YYTEHEI.

Tak Kak TOPH3OHTa/IbHASl XKECTKOCTb AHCKA (OKPHITHA H3 CTaJbLHOrO
NpoGHIANPOBIHHOTO HACTHJIA HeXOCTATOYHO H3YYeHa, pacyeT BepTHKa b-
HBIX CBsi3e#l NO KOJIOHHAM nponsnonum no JABYM cay4asm KomaeGaHHi
Kapkaca, NpHBeAEHHbIM B 1. 2.12.

. Onpenensem HKeCTKOCT CBASEBHIX maHetel Ha ypOBHe Bepxa
KOJIOHH 663 y4YeTa MNpOoAoJbNbIX AedopMalHil KOJOHH, MOAKpPaHOBHIX Oa-
JIOK M Dacmopok (B 3amac npoyHocTH). Pe3ayabrarhl BbIYHCAEHMH JKeCT-
KocTeH cBsi3eBLIX NaHeJsel npHuBefeHsl B Taba. 11.

CyMmmapHast JK€CTKOCTb BceX CBfI3eBBIX NaHeJeli Kapkaca 3AaHHA
paBHa C=2350+4-2240-24-2400=9230 Ttc/™.

11, OnpenensieM BEPTHKAIBHYIO HArpyaky oOT cOOGCTBEHHOTO Beca
KOHCTPYKUHR H CHeEra.

BepTHKaJIbHYIO Harpy3ky OT cOOCTBEHHOrO Beca KOHCTPYKLH#l H CHe-
ra omnpeaeiaseM no AaHHHIM Taba. 12 6e3 ydera Beca MOCTOB MOJBECHLIX
H MOCTOBHIX KPaHOB, TaK KaK TIDH pacueTe KapKaca B NPOLOJBHOM Ha-
NpaBJEHHH Harpy3ka OT KpPaHa He YYHThIBaeTcA (NyTH KaTaHHS 3THX
KpaHOB PaclloNIOXKEHBl BAOJbL MPOJNETOB H NPH NMPOAOJLHOM CeiCMUYCCKOM
TOJIYKE KPAHLI MPOKATATCA MO pPesibcaM, He OKa3biBasd BJIHSHHA CBOMM Be-
COM Ha YCHJIHS B CBS3fX 110 KOJIOHHAM).

BriyHcnieHHs BEPTHKAJBHOH HATPY3KHM JJIS KaXJAOro psifa KOJIOHH
npusefiensl B taba. 12. CymMapHas Harpyska Ha Kapkac 3faHHs DaBHa
Q=6324-741+47334620=2726 Tc.

12. OnpepensieM nepHOAR COBCTBEHHBIX KOJeGaHHH mno ¢opmyse
(8):

a) Kapkaca 3jaHua (AJs pacueTa IO NEPBOMY CIY4ao):

T=2 l/i=2l/-2726 =1,08 c;
c 9230

6) nponoabHEIX PSIAOB KOJOHH (AJs pacyeTa 10 BTOPOMY CJY4Yalo)

T, =2 632 08¢ 7‘5._2‘\/ LISy
2350 2240
Tp=2 ‘/ 8 e T =2 Vﬂ:l,oz c.

2240 2400

13. OmpepensieM Ko3ddHIHEHTH AHHAMHYHOCTH no dopmyaaM (2)
u (4):

a) NpH pacueTe KapKaca 3jaHus (Mo MepBOMY CIYYal):

B=— = 55=0.9% By =Pa=0,9315=140;

———— - ——=0,96; B, s =P 0=0,961,5=1,44;
Ba T, 1,04 Paa="Pa

LS S PP Bs a=0,88.1,5=1,32;
Ps="7"=TT1a ap=Fs T -
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8.

Tabaunma 11

N_ N I
Psig konous Ceqiﬁ:gﬂ?njmema F, m? lLm Ny, e N 1 6= L-F-F L, m]rc C=T’ Te/

377 125%8 0,01182 8,07 0,674 0,674 1,475-10-5
A 1171409 0,00494 18,1 1,605 1,505 39,6-10-5
377125%8 0,01182 8,07 0,674 0,674 1,475-10-5

Hroro — — — — 42,55.10-3 2350
3T177125%8 0,01182 7,2 0,600 0,600 1,04-10-5
5uB 377 125%8 0,01182 7,2 0,600 0,600 1,04.10-3
i 1160x100x9 | 0,00458 18,1 1,505 1,505 42,50-10-%

Hroro — — — — 44,58-10-5 2240
37177125%8 0,01182 7,2 0,600 0,600 1,04-10-5
r 371258 0,01182 7,2 0,600 0,600 1,04.10-5
1160 1009 |  0,00494 18,1 1,505 1,505 39,6-10-%

Hroro — — — — 41,68-10-3 2100
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Tadauna 12

Harpyska

Brlulicnenne Harpysku G nas papga KOJOHH IO OCH

B

B

OtT Beca NOKpHITHA, CHe-
ra H CTeH, pacIoJjoXeH-
HBIX BHIIE BepPXa KOJOHH

Or !/4 Beca KoJoHH, non-
KpPaHOBHIX 06aJloOK M CTeH,
PACIOJIOKEHHLIX B mpeje-
Jax BHICOTH KOJOHH

Or !/; Beca baxBepKOBLIX
CTOGK M CTEH,  pacmoJo-
}eHHbIX B TIpefenax Bhi-
COTH KOJIOHH H CBSI3aHHBIX
C NOKPHITHEM C MOMOLLLIO
(paxBepKOBHIX CTOEK

Htoro

(0,182+40,035) 12,5X
X9640,1-2-96+
+0,29-4,1- (96412,5%
X2) =4235 T1c

0,25-5-61-9+40,25-
0,29+ (18,9—6—2,4)
(96—6-8)40,29.18,9%
3,5+ 20,038 (6-+2,4)

(0,18240,035) - 24X
*96+40,1-2.964
-+(0,13640,032+
+0,0274-0,025 % 2,5+
+0,124)7240,054-3X
X6-2-4-0,29.4,1.24 X
X2=605,7 1
0,25-5,61.9-40,25X
X0,3-9640,25-0,29<
X18,9-6=28 Tc

(0,182-+4-0,035) 24 X

X 96+ (0,136-+-0,032+4
-+-0,027+4-0,025-2,5+
+0,124)7240,054 - 3X
X6-24-0,29-4,1-24 X
X2==586,5 TC

0,25-7,48-9-0,25X
X0.3-96-240,25X
X0,29-18,9-6=
=39,4 1C

X (96—6-8)] =
=62,6 TC
. . .0, . .0,29X
0,5-2,81-11405% 0,5-2,81-640,5-0,29X [9,5-2,81 X64-0,5-0,2
[0,29- (189—6— . [X189(24—6)2= X18,9(24—6)2=
7 94)6-840,29-18,9X |=107,1 1c =107,1 Tc
«9-2+90,038(6+2,4) X
X6-8] =145,5 1c
Qa=632 1c QB =741 rc Q=733 1cC

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

0,25-5,61-940,25X
X0,3-964+0,25[0,29X
X (18,9—6—2,4) X

X (96—6,8) 40,29 X
X18,9-3,5-240,038X
X (6+42,4) (96—6X
X8)] =698 1c
05-2,81-114+05X

% [0,29(18,9—6—
—-2,4)6-8--0,29-18,9X
%9-2--0,038 (6+
+412,4)6-8] = 1465 TC

-

Qr =620 rc



1
Ty, 1,14
1

= 0,88; ﬁaB = ﬁB o=20,88-1,5=1,32;

i 14. OmpejenseM pacueTHble BEJMUNHBI CEHCMHYECKHX Harpysok,
LeACTBYIOIMX HA CBSI3eBbIe NAHENH KapKaca B YPOBHE BepXa KOJOHH:
a) npu pacyere Kapkaca No IepBOMy c¢Jyuaw — o topmyae (14):

QK. By Cq  2726:0,1-1,4-2350

S = = ;
A c 9230 97 c;
K (5 2726.0,1-1,4-2240
Sg = QKe PuCs _ = 93 1c;
C 9230
K (o) 2726-0,1.1,4.2240
SB=Q Cﬁaﬂ—_— = 93 T1c;
C 9230
QKC E’a Cr 2726.0,1-1,4-2400
S = = =99 Tc;
C 9230

6) npu pacueTe Kapkaca 1o BTOPOMYy caydaio — no dopmynae (15):
Sy =0Q4 KcBy 4=632-0,1.1,44 =91 7c;
Sy =Qp KcBy 5=741-0,1.1,32 =98 1¢;
Sg =Qp KBy p=733-0,1.1,32 =97 Tc;
Sp = Qp KcByr=1620-0,1-1,47 =91 Tc.

Has pacuera npuHHMaeM GosibllIie 3HaYeHHS CEHCMHYECKHX Harpy-
30K, NOACYHTAHHLIE MO0 3THM ABYM (OpPMyJam:

S, =97 1¢; S =98 1¢c; Sg =97 1¢; S =99 TC.
Ta6auma 13

L] L)
. i = G 5
e =& . - [4} o :}‘ >
x = o [ - o
=5 | F38 (33| | E| §| " M| 2| Z
RO (13 - N ] -] = - -
a8 3&8 |2 = & & © <

A [TT125x8(39,4| 807| 21,8

,8 13,871 208 | 0,163| 1 3394 | 2100
17140 9]49,4{1810| 146 6,1 —
3

297 1,4 | 2111 | 2100

T7125%8(39,4{ 720 19,6 13,87 186 | 0,204 1 2438 | 2100

|
T 7 160X

5, Bl x100x
x9 45,8905 [147,5 [5,15] 176 | — | 1,4 | 2300 | 2100
r |171256x839,4) 720| 19,8 (3,87 | 186 0,204 1 2463 | 2100
17140 9[49,4/1810] 149 |[6,1 | 297 | — | 1,4 | 2154 | 2100
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200 3600
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N
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815000 = | 24600

S St Crerna /
§ 5 52 4 Croma 2
S, SN cremas
o Ase bs, ks, ks, AS, ik cremad
155 A5 K55 AS; ASs trema §
6 45 5 Crema b
4
Jnemenms | Dboswavenve Jeunug § cbazeboir weomax 6 rc om  edunuwoly
priae o Ka2DY30K M0 CAOMAM
! 2 J 4 5 §
fosca n 284 042 0071 454 275 269
P 065 0,65 7 046 065 265
Pacrocs
Y 4829 929 029 829 429 429

Puc. 50. K pacuery mnonepedHofi cBsu3eBoA depMB B NAOCKOCTH BEPXHHX [OfCOB
CTPONHABHBIX epm
a — reoMeTpHUecKasl CXeMa CBA3H; 6 — cXeMH pacCnojo:KeHHus cefiCMAYECKHX Ha-
IPY30K; @ — YCHJIH® B cBA3eBoit dpepme OT eAHHHUULIX Harpysox

4 3ax, 373 81



15. PaccurToiBaeM 3jeMeHTH CBf3eH Ha YCHJIHMA, BO3HHKAIOUlHe B
HHX OT ReACTBHR CeACMHYECKMX Harpy3ok. PesyibTaThl pacuera cBs-
3elt npuHBejeHbl B Taba. 13.

[TosyyeRnble 3HaYeHHs HAMNPSIKEHUN NOKA3LIBAIOT, YTO CEYEHHS CBA-
3efi HeOOXOAHMMO YBEJHUHTH, UTO NPHBEAET K YBEJHUEHHIO XecTKoctel
CBA3EBHIX INaHe/jell H KAaK CJIeJCTBHe K YBEJHUYEHHIO CEHCMHUYECKHX CHJL

CaepoBaTenbio, HeOGXOAUMO NPOH3BECTH NOBTOPHLIA pacueT, KOTO-
pblif BLIMOJHSIETC aHA/JOTHYHO NPHBEAEHHOMY.

Mpumep 2. Pacuer cBsi3ell NOKPLITHA
OJIHOSTAKHOTO 3AaHHfl Ha CefilcMHueCKHe Harpysku

PaccunTaTe CBA3H TOKPHITHA OAHO3TAXKHOTO 3JAaHHA C pPACYETHON
ceficMHYHOCTBIO 9 6a/10B, PACCMOTPEHHOrO B ApHMepe 1.

KOHCTpYKTHBHOE pelllelHe FOPH30HTAJLHLIX M BEPTHKAJbHBIX CBA3ed
MeXAy CTPOMHJBLHBLIMH ¢epMaMH NOKPHITHA NpPHHATO no cepuu 1.460-4
«CTasipHble KOHCTPYKUHH MNOKPLITHA NPOH3BOACTBEHHHIX 3AaHHH ¢ nNpH-
MEHEeHHEM CTa/IbHOro NPOQHIHPOBAHHOrC HacTHja» (BHiNycK 3), a cpA-
seft mo ¢onapio —no cepun 1.464-2/73 «Cranbuble KOHCTPYKUHH CBETO-

o B w K 8/

| .

§ ) < @ Y
H1 HZ H2 Hl

f5=/rc 15=/rc 1 St
4$x6000- 24 000

é
Jnemerm  cbasuy flosca Pacracsl
Dbaswasenus  cmeomus 81 82 Hl H? Pl 74
Seumus 8 e 0 +218 | -164 i8¢ ) +222 | -0

Puc. 51, K pacuery mnonepednoRl cBa3esofi (epMn B NAOCKOCTH HHXHHX MOACOB
CTPONHABHMX dhepM

a — reoMeTpHYecKas CXeMa CBR3H; 6 — ycu/aHsa B CBfA3eBoR depme OT eAHHHY-
HBIX Harpysok

aspaldOHubIX GoHapell NPOU3BOACTBEHHHLIX 3AaHuil» (Bbimyck 2). leo-
METPHYECKHE CXeMbl CBfi3efi H 3HaueHHS YCHJHA B MX 3JeMeHTax OT €lH-
HHYHLIX HATPY30K NpHBedeHbl Ha puc. 50 u 51.
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BeprukanbHble pacueTHble HArpy3kH (¢ yyeToM Ko3¢¢HIHEHTOB Ne-
PErPysKH H COYETaHHs) OT COGCTBEHHOro Beca KOHCTPYKUMH NOKPBITHS,
CTEeH, CHera ¥ MPOMMPOBOAOK, Pa3MEIeHHHX B MeX(epMeHHOM NpocCT-
paHcTBe, NpuBefieHn B Ta6ia. 4 npumepa 1. IlpomnpoBomxu Kpensitcst X
BEPXHHM HJIH HHXHHM MOSICaM CTPONHJbHBIX ()epM H HAarpyska OT HHX
nepefaeTcs Ha BepxHHe mnosica depm B pasmepe 30%, na nuxuue — 70%.

HJI?I ONpeAcJeHust BEJHUYHH CeACMHUYECKHX Harpy3ox Ha CB#A3H 10O
¢dopmyne (1) 3mauenne nponsBeicHHA KoadouunentoB Kef, m npuns-

TO H3 pacyeta Kapkaca: B TOMEPEYHOM HANpaBJ/JeHHH 3JdaHHA pPaBIIbIM
K By1=0,1.1,2-1=0,12;

B NIpOAOJILHOM HaNnpaBJEHHHU 3[JaHHA PaBHbLIM
KeByn=0,1.1,7.1=0,17.

[TpuMeuanne. 3naveHHe Kosdduuuenta B, AAA onpele-
JieHHsl NPOAOJNBLHON CefAICMHYECKOH HATPY3KH Ha CBSA3H NPHHATO HaH-
60JbIIMM H3 OKOHYATEJBHOTO pacueTa KapKaca B NPOAOJAbHOM Ha-
npaBjieHHH (MO NepBOMY M BTOPOMY C/y4asiM), KOTOPHIH B mpuMe-
pe | He mpHBejieH.

A. PACYET ITOITEPEYHbIX CBA3EBbIX PEPM
B [IJIOCKOCTH BEPXHHX ITOFgCOB CTPOIMHJIbHBIX PEPM
(BbIITOJIHAETCSA B COOTBETCTBHH C YKA3SAHHAMH
Il 2.26 H 2.27)

1. OnpegensieM 4uca0 cBs3eBhIX (epM O BEPXHHM INOSCAM CTpO-
NHALHHX ¢epm B npojerax A — b u B— 1T nokpoitusi Ges ¢oHaps H
NPOU3BOAHM MOAGOD CeueHHIl 3JeMEHTOB CBA3EH.

Briuncasem no dopmyae (1) 3naueHHe NpOROJABHON ceficMHUECKOH
Harpyskd (2S)), mepefalowieiics Ha Bce CBSI3H MpoJeTa NOKPHITHS B
npefenax AAHHbI 3fanus (puc. 12, a). Ilpu aToM pacueTHYi0 BepTHKa/b-
Hylo Harpysky Q ompefessieM OT Beca KPOBJH, NPOQHIHPOBAHHOTO Ha-
CTHJA, MPOrOHOB, cHera, 50% Beca HeCYUIHX KOHCTPYKUHH IMOKPHLITHS M
30% Beca npOMNPOBOLOK.
Q=1(0,0814-0,0154-0,010+4-0,035+0,5-0,040+40,3-0,036) (24—3) X
X96=2346,8 1c;

28, =QK, By n=346,8.0,17 =59 Tc.

BoluncnseM 3naueHue npoAoJbHOM ceiicMHYecKOi Harpysku (ZS,),
nepejaIleicss Ha cBsI3eBYIO (pepMy, PacrmoJOKeHHYI0O B TOple 3AaHHSA.
Harpysky Q omnpefensieM OT Beca TOpLEBOHl CTEHH Ha y4acTKe B Ipe-
Jenax BEPXHel IOJIOBHHBI BEICOTH CTPONMHJLHOM (epMBl M napanera.

[Tpn hpepun=3,3 M U Anapanera==08 M nmeeM:

3,3
Q=0,29(24—6) (7 +o,8)= 128 1c;
28, =QKcPyn=12,8.0,17=2,2 Tc.

OnpefiesisieM YCHAHS B mosice CBsi3eBOH (pepMHI OT CEHCMHYECKHX
Harpy3ok XS; u IS;, npHHUMaAs W3 Tafn 14 3HAYEHHS YCHIMA OT elH-
HHUHBIX HAarpy30K, AEACTBYIOLIHX Ha CBfi3eBYI0 ()€PMY COOTBETCTBEHHO
no cxeme 4 u cxeme 6;

a) or Harpysku X8;=>59 tc: N;=0,54-59=31,9 1¢;

4* 3ak. 373 83



6) or narpysku £S2=2,2 1¢; No=10,69-2,2=1,5 Tc.

OneMeHTH cBsideBbIX ¢depM NMPOEKTHPYEM H3 3aMKHYTHX TIHYTOCBap-
Hbix npoduneit. [osica cBsizeBHX ¢epM npHHEMaem ceuenneM 80X3 MM
¢ Hecymel crocoBHOCTLIO NPH 0cOOOM COYETAHHH Harpysok [N]=
=-—16,3 1c (cM. auct 27 cepun 1.460-4, Bum. 3).

ITo dopmynre (18) onpenenseM MHHHMAJABHO HeOOXOMHMOE UHCJIO
cBA3eBHIX (epM Ha GecOHapHEIA NMPOJET MOKPLITHSA:

Nl . 31,9
[N)—N;  16,3—1,5

[IpunumaeM TpHu cBsideBnlie ¢GepMbl, KOTOPHE B COOTBETCTBHH C yKa-
3anuamMd n. 2.22 pacnojaraeM y TOPLOB H B cepelHHe JJHHBI 3JaHHS

(pue. 52).
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Pic, 52. Maan nporoHoB H cBs3eli Mo BePXHHM nosicam depm
1 — nonepeunsie cpsa3esble GepMbl; 2 — NPOroHN
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OnpenensieM CyMMapHHe pacueTHble YCHJIHS B 3JIeMEHTaX CBS3€BbiX
¢epM H NPOH3BOAMM TNOAGOD CeuYEHHI IEMEHTOB CBf3H, YUHTHIBas cJe-
Aylolee pacnpeae/eHde cefiCMHYECKHX HArpysok: S; BOCHDHHHMAETCS
BCEMH CBSI3eBBIMH (pepMaMu U pacmnpefensieTcss MeXAy HHMH pPaBHOMeEp-
HO, Sy — CBs13eBLIMH (pePMaMH, PACTOJNOKEHHBIMH B TOPUAX 3AaHHHA. BH-
YHCJEHHS YCHJHH B 3JIEMEHTaX CBSI3€BbIX (depM H TNPHUHATHIE CeYEHHs
npuBejeHsl B Taba. 14.

Tabaunuma 14

a Y ¥

§A zcxgl‘x:mTST cgﬂs“j e 5 E_ g?
27 E g £ g
o= 2 o 5 . =r g=
ga. [53 b~ 3] L » V; 8 50
P I - L S IS R
i [ I bo| 5 E Hg
on - e « o UV; =t 3
8E |l w |al°| w | w | &7 & 5
n —0,54|—10,6/—0,69|—1,56| —12,1 {I'n (] 80x3 | —16,3
p —0,46|—9,1 {—0,65|—1,4| —10,5 [[m [ 110X3| —14,1
y —0,29|-5,7]—-0,29|—0,6| ~—6,3 |'m O 110x3{ —I11,4

2. OnpeznensieM yHC/AO CBSA3€BhiX ()epM M0 BEPXHHM [0OSicAM  CTPO-
NHJABHBIX ¢epM B npoaete 5 — B nokphHTHA ¢ doHapeM H NPOU3IBOAUM
noabop ceueHHit 3JeMeHTOB CBfA3eH.

BouncaseM no dopmyne (1) 3HaueHMs CeHCMMYECKMX HAarpysox
28| +XSs, nepenaouiHXCs Ha CBA3€Bble (ePMH B COOTBETCTBHH C
puc. 12, 6. XapaKTepHCTHKa HAarpy30K H HX BbIYHCJIEHHS TpHBEIEHB
B TabJ. 15.

OnpenensieM ycuwiMs B NOsiCE CBA3€BOH (¢epMbl OT CeHCMHYECKHX
Harpysok ZS;; IS, £S; u =S; KOTOpHIE PaBHOMEPHO paCHpPEAENSIOTCS
MEXAY BCEMH CBS3eBLIMH (epMaMH (yCHIMA B IOSICEé OT EAMHHYHBIX
Harpy3ok npuHuMaem H3 Tabauuel Ha puc. 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;
N¢=0,54-10,6=5,7 Tc.

OnpeflensieM ycuyiHsi B Mosice CBfi3eBOH (epMHl  OT CEHCMHYECKHX
Harpysok 2Ss U 2Sg KOTOpHIE BOCHPHHHMAIOTCSI CBSI3€BHIMH ¢epMaMu,
PAacnoJioKeHHbBIMH B TOPHAX 3AaHHS:

Ns=0,76-4,3=3,2 1¢; Ng=0,69-22=1,5 1C.

OnpeaenseM no ¢opmyae (19) MuHHMaibHO HeO6XOAHMOE UHCJIO
cBsizeBHIX ¢epM Ha mposer 56— B ¢ ¢oHapeM, TnpHEHMAs 3JEMEHTH
NOSICOB CBsI3eBhIX ¢(hepM H3 3aMKHYTHIX THYTOCBAapHbIX npoduieit ceye-
uueM 80)X3 MM ¢ Hecyllefi COCOGHOCTBIO NpH OCOGOM (COYETaHHA Ha-
rpy3ok [N]=16,3 rc

b Ni+ N, +Ng+ N, 20,7+4,740,145,7 07

= e == 2,
[N] — (N + Ng) 16,3 — (3,2 4 1,5)

IpunuMaeM Tpu cBs3eBble (epMB, KOTOpHE pacrojgaraeM v TOp-
OB M B cepefivHe AJAMHBI 31auHs (puc. 52).
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Ta6anua 15

Cxemul
pacnoJso-
HEHHs Harpyaku Boruucnenus
Rarpysok
no puc. 50
Or Beca kpoBan, npoduau-| &S;=7[(0,08140,015+40,0104
pOBaHHOrO HacTHaa, nporo-| -+0,035)72-124-0,4(0,136-
HOB u cHera Ha BceMm ¢onape | +0,032+0,027+40,025-2,5+
u or 40% Beca ¢onapubix | 0,124)72.2+4-0,4-0,054-3%X
Cxema | |mnauenet (¢ Gopramu, MOHO- | X12:2]-0,17=24,7 1¢
peiLcaMH, fiepemnJieTaMH, Me-
XaHH3MaMH OTKDEIBAHHST H
Topuamu (oHaps).
Ot Beca kpoBau, npobuan-| XZS,=[(0,08140,0154
poBaHHoro Hacruna, nporo-| -++0,0104-0,035)72-1,5-2+0,6
HOB u cHera Yy ¢donaps Bpoas | (0,1364-0,0324-0,0274+
3aHHs Ha y4acTke wu#puHoR | 4-0,025.2,5+0,124)72.2+
Cxema 2 | 1,5 M u or 60% Beca do-| +40,6-0,054-3-12:2]0,17=
HapHHX nanesel (c GopraMu,| =112 r¢
MOHOpe/ibCaMH,  mepenJera-
MH, MeXaHH3MaMH OTKpHIBa-
Hus ¥ TopitaMut $hoHapsa)
Or Beca kpoBJH, npoduanpo- | ZS3;== (0,081+0,01540,010+
BaHHOIO HAacTHA3, NPOToHOB | 40,035)96-3.2-0,17=
Cxema 3 |u chera, pPacmoONOMeHHHBIX HAa | =138 ¢
BHeoHapHOHl 30He  npoJe-
Ta
Ot 50% Beca Hecymux KOH-| 3S,= (0,5.0,0440,3%X
Cxema 4 |ctpykuuit noxputns n 30% | X0,036) (24—3)96-0,17=
Beca MPOMIIPOBOIOK =106 T¢
Ot Beca xpoBau, npoduau- ZSs5= (0,0814-0,015+
Cxema 5 |poBaHHOTO HaCTuma, HPOro- | —+0,01040,035) (12+1,5%
HOB M CHera C yuacTka me-| %2)12.0,17=4,3 1¢
pen donapem
Cxema 6 |OT Beca TOpUEBOR CTEHH ha 236=0:29(24—6)X(“3'é'3" +

ydaCTKe B npenesax Bepx-
Helff NMOJIOBHHH BHICOTH CTpO-
MHABHONA (epMBl M nmapanera

-+ 0,8) 0,17=2,2 Tc

OnpenensieM cyMMapHble pacueTHhle YCHJHA B 3jIeMeHTaxX CBA3EBHIX
dbepM M MPOU3BOAMM NMOAGOP CeyeHHil SJEMEHTOB CBs3efi MO COPTAMEHTY,
npHBEAEHHOMY Ha aucte 27 cepun 1.460-4 (smin. 3),

Buiunc/ieHns ycuauik B 3/1eMEHTaX CBR3EBHIX ¢epM W NPHHATHE Cce-
ueHHs npuBesieHs! B Taba. 16.
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5. PACYET IIOIIEPEYHbIX CBSAA3EBbIX ®EPM
B IIJIOCKOCTH HHXHHX I10ICOB CTPOMNHUJIBHBIX PEPM

(BBIIIOJIHAETCSA B COOTBETCTBHH C YKA3AHHSAMH
111, 2.26 u 2.29)

3. OmnpenensieM no ¢opMyae (1) nponossHHE ceficMHYeCKHe HArpys-
KH Ha CBf3eBYyIO depMmy, PacnoJOXKEHHyl B nposere 5—B y Topua
3JaHHA:

a) or 50% Beca Hecymwux XOHCTpyKuu#i nokpbiTHa u 70% Beca
npoMnpoBofoK. CeficMuuecKyio Harpysky BHIYHCHf€M CHayaja Ha BCe
CBfI3H NpoJieTa TIOKPLITHS, a4 3aTeM DaBHOMEDHO paclpefiesisieM ee MeX-
Iy cBf3eBHIMH (hepMaMH

Q= (0,5-0,040+0,7-0,036) (24—6)96=78,1 1c;
S=QK,pyn=78,1.0,17 = 13,3 1c.
B coovBercTBHH ¢ yka3aHueMm N. 2.22 monepeuHnle cBsi3eBHe thepMul
B IUIOCKOCTH HHXXHHMX MOSICOB CTPONMUJIBHHIX (PEpM YCTaHABJIHBaeM B Me-
CTax PACMOJNOKEHHUA TONEePEYHBIX CBA3eBHX (epM Mo BEPXHHM mosicaM

crponuibHux ¢epM (pHc. 63), T. €. Tpu cBA3eBhHe ¢epMBl Ha TpOJET.
CnenoBaTeNbHO, HA OAHY CBsi3eBYI0 (epMy nepenaercs

13,3

28, = = 4,4 1c;

6) oT Beca TOPLEBOH CTEHH Ha ydyacTke B npefenax HMxHefi no-

JIOBHHB! BBICOTHl CTPOMUJIBHOH ()ePMH H BEepxXHe#l MOJOBHHHM BHICOTH KO-
JIOHH:
18,9

0,29 ———3'3 B
Q=0, (2 + 9 )(24—6)=57,9'rc:

28,=57,9.0,17=19,8 rc.

CaefoBaTe/IbHO, CYMMapHas CeHCMHYecKas Harpyska Ha CBfi3€BYIO
¢depMy, PaCnoJOKEHHYIO Y TOpUA 3/aHHsA, paBHA
ZSI -+ z Sz =4,4 + 9,8 = 14,2 TC.
OHPEIICJIHCM pacyeTHHIE YCHJHS B 3JE€MEHTAaX CBS3€BOH (iepMBl H

NPOM3BOAHM NOAGOD CEYEHHH 3/E€MEHTOB CBfA3H. BHUHCJIEHHS YCHIHH
B 9JeMeHTaX cBs3eBOf (epMbl npHBefeHbl B Tabi. 17.

Ta6banuna 17

SneMeHT CBA3H IMogca Packocnt

O6o3nauenne crepxus (cm.| Bl B2 | H1 | H2 Py P2
puc. 51)

Yeunne ot  eausuwudonr ma-| O |4+2,18(—1,64|—1,64[+42,22(—0,74
rpy3KH, TC

Pacueroe ycumme or IS, 0 -+31 [—23,3|—23,3|+4-31,5|—10,5
T. C.
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Tak xak ycuane B onopHom packoce Pl npeBbiwaer 15 Tc, T0 B
COOTBETCTBHH C yKa3zaHHeM 1. 2.29 ycraHaBIHBaeM JOMOJHHTEAbHHIA pac-
Koc (puc. 53}, a ycujaue B ONOPHOM DacKoce CBS3eBOH ¢QepMbl MPHHH-
maem passbiM 31,5-0,5=1575 1c.

IpunuMaeM sjeMeHTH cBfA3eBOM GePMBEI M3 3aMKHYTHIX THYTOCBap-
HbIX npouaedl KBaapaTHOro ceueHHs: nosica 1603 MM ¢ Hecyiueil cro-
cOGHOCTBIO TIPH pacueTe Ha ocoboe coyeTanue Harpysok [N]=—354 1¢,
packochl 160X4 mMm ¢ [N]=—192 1c.
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B. PACYET ITPOLOJIbHbIX CBA3EBbIX ®EPM
B 11JIOCKOCTH HHXHHX ITOSICOB CTPOIIHJ/IbHbIX ®EPM
(BbIIIOJTHAETCS B COOTBETCTBHH C YKA3AHHAMH
1111, 2.26 u 2.30)

4. Onpejensiem no topmyie (1) nomepeunyio ceACMHYECKYIO Ha-
TPy3Ky, Nepefalollyloc Ha y3ea cBf3eBoft ¢epMbl, OoT Beca ¢(axpepko-
BOH CTOHKHM H NPOAOJBHOH CTEHH C TPYy30BOA NJOIIAAH B Npeaenax
HHXKHeA MOJOBHHB BHICOTHl CTPONHJBHON (epMbl H BepXHell NOJOBHHH
BBICOTHI KOJIOHH:

Q=0,5-2,814-0,5-0,29-3,3-6+0,5 [0,29(19,8—6—2,4) +
0,038(6+2,4)16=15,2 Tc;
§¢ =QK_ By -n=15,2.0,12=1,8 1c.
OnpenensieM pacueTHOE YCHAHE B packoce cBsi3eBOA ¢epMbl, MnpH-
HMMast pacYeTHYIO CXeMy CBSI3H Mo pHc. |13.
N 1,8
N i 90,707 = 13T

Ilpunumaem sjeMeHTH CBA3eBOA (epMbl M3 3aMKHYTOTO IHYTOCBap-
HOro npoguas KBaapaTHoro ceyeHuss 1103 mM ¢ Hecymieir crnocoGHO-
CTBIO NPH 0cOGOM coueTaHHH Harpy3ok [N]=—48 rc.

I'. PACYET BEPTHKAJIbHbBIX CBA3EBbIX ®EPM
H PACIIOPOK ME)X1Y OIIOPHbIMH CTOAKAMH
CTPOIIHJ/IbHBIX PEPM (BbIITIOJIHAETCA B COOTBETCTBHH
C YKA3AHHAMH M. 2.26 u 2.31)

5. OnpenensieM NMpoRoJbHBIE cefiCMHYeCKHMe HArpy3KH, nepeialoLiue-
C Ha HanboJee 3arpyKeHHhle BepTHKaJbHHE CBsi3eBHe (¢epMBl M pac-
NOPKH, PAacnoJOXeHHHe y TOpPLA 3MaHHA MO KPafHEMy H CpefHeMy ps-
JaM KOJIOHH:

a) Harpyska, mepejaiomascs Ha BepPXHHHA MOAC BePTHKAJbHOA CBi-
3enofi ¢epMB!l OT NONepeyHoiN cBA3eBOH (pepMBl, PacnoOJOXKEHHOH B NIO-
CKOCTH BEPXHHX MOSICOB CTPOIHJBHHX GepM.

3HaueHHe HATPY3KH BHIYHCJSIEM 10 RAHHHIM nn. | ¥ 2 HacTosLIEro
npuMepa.

Jst KpafiHero psfa KOJOHH:

’ l
S, = 0,5(-3— -59+2,2)= 11 7c.

Hns cpeanero psjfa KOJOHH:
S; =11+40,5 [—3— (24,74 11,2 4 13,8 4 10,6) 4- 4,3 +2,2] =
=24,3 rc.

6) Harpyska, nepejawmancs Ha BeDXHHIl MOsic BePTHKAJbHOM CBA-
3eBOft ¢)epMbl OT IPOTOHOB NOKPEITHA, PACMOJNOMXKEHHBIX HAaJ MPOAOJIb-
HBIM PAJOM KOJIOHH (OT Beca KPOBJH, NPOGUIHPOBAHHOIO HACTHJNA, NPO-
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roHoB, cHera, 50% Beca HecyuwlHX KOHCTPYKUHMA HOKPHITHST H 309 ge-
ca MpOMNpPOBOAOK).
Jax kpafiHero pania KOJIOHH:

Q= —;— (0,0814-0,015-40,010--0,0354-0,5-0,04-+0,3- 0,036) X
X (1,54-0,5)96==11 T¢ ;
S;=QK,B,n=11.0,17=1,9 1c.
Jss cpennero psiza 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_B, 1=16,5:0,17=2,8 rc.

B) Harpyska, nmepenawomasica Ha BepxXHH NOSC BePTHKAJNLHOM cBA-
3eBoft ¢depMBl OT Beca TOpUEBOH CTeHBl Ha YyacTKe B HpeAeNax BepX-
Helt MOJIOBUHBI BHICOTEI CTPONMUALHON ¢depMbl U maparnerTa.

Ilas kpafiHero psjaa KOJIOHH!

Q=029 ( 7 +0,8) (34+0,5) =2.5 1c;

 Xi4

S, =QK_ B;1=2,5-0,17=0,4 1c,
I[Jm cpem:laero psina KOJIOHH:
Q=o,29(7’ +0,8)6=4,3 1c;

L4

Sy =QK, Ba n=4,3-0,17=0,7 1c,

r) Harpyska, nepepaiomascs Ha HHXXHHA NOSIC BEPTHKAJNbHON cCBsi-
3eBoil hepMH, OT NONEPEeuHON CBA3eBON (GEepPMH, PACNOJOMEHHON B MJIO-
CKOCTH HHXXHHX ITOSICOB CTPOMHJBHBIX (hepM.

3uauenue HArPpy3KH BBIYHUCJISIEM MO AAHHBIM M. 3 HACTOAUIETO IpH-
Mepa.

Has xpafinero psna kononH: S, =0,5-14,2=7,1 1c.

Ias cpennero paja xoaoun: S, =142 Tc.

JlonoNuuTe bHO BHYMC/ASiEM HArpy3Ky, Mepefaloniviocss Ha HHKUHIT
Nosic BEpPTHKAaJBLHON cBA3eBof (epMbl OT Beca nyTeft NOABECHHIX KDpa-
HoB nponera A — B, xoropsie npu pacyete cBsizeft MO M. 3 HACTOALLETO
npHMepa He YYHTHIBAJHUCH.

Q = _é"' '0,1 '96-2=614 TC,

S;=QK, Byn=06,4-0,17=1,1 e.

n) Harpyska, nepepatooniasgcs Ha BUIXXKHHA NOSiC BePTHKAJbHOH CBs-
3eBoft (hepMB OT CTOMKH, PACIOJOMEHHON vV KOJOHHH (OT Beca TOpIe-
BOM CTEHBI Ha yYacTKe B INpefefaXx HUXHeH MOJOBHHBI BBICOTH CTPO-
NUABHOR GepMbl H BepXHeH NOJOBHHBLI BHICOTH! KOJNOHH).

Oaa gpafitero psajia KoJoHH:
3,3 19,8
0=0,29 3 -+ ——2— (3+0,5) =11,7 1c;
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rre

S2 =QKC ﬁa"l:ll.7‘0,l7=2 TC.
ﬂﬂﬂ cpeAHero paja KOJOHH:

3 19,8
Q=0,29("2“+ 2 )6=20,l'rc;

(1}

Sy, =QK By1=20,1.0,17=23,4 1c.

Onpenensem no ¢opmynam Ta6a. 3 3HaueHHS CyMMapHBHIX ceAcMH-
YeCKHX pacueTHHIX HArpy3ok Ss; Sa # N (cM. puc. 17), HemocpeACTBeH-
HO BO3JeNCTBYIOIUMX Ha CBA3H M PACNOPKH (¢ BhHUETOM HArpy3KH, BOC-
NPUEMMAEMOl BEPTHKAJbHOX CBA3BI0 N0 KOJOHHaM BHIIE YPOBHA
NOJKPaHOBHIX 6aJoK).

Has xpaitHux psifoB KoJoHH no ocsiM A u ' (Tun «O» mo puc. 16):

a) Ha BEPTHKAJILHYIO CBA3b:

rey

S, =8 +5 +8 =1141,9+0,4=13,3 1c;
Su=—0,5(S+5] +8)=—0,5133=—6,7 1c;

Sg+ Sy=13,3—6,7=16,6 1c;
6) Ha pacnopkKH:
no ocH A:

N=0,5(S,+8+8,")=05(7,1+1,1+2)=5,11¢;
mo ocH [z
N=05(S;+S,)=05(7,142)=4,5 rc.

Hns1 cpeaHUX psAAOB KOJOHH 10 ocaM b u B (tun «6» no pue. 16):
4) Ha BePTHKAJBHYIO CBA3b:

200

Sp=8;+S; +5, =24,34+2,8+4+0,7=27,8 1¢;
Su=—05(S;+S) +5)=—052.8=—139 rc;
Sg+ S,=27,8—13,9=13,9 7c, npn stom S, = 27,8 1¢;

6) Ha pacnopky: N=0,5(Sy +S, +S; ) =0,5(14,2+1,14+3,4) =
=93 rc.

CBs3H NPOEKTHPYEM M3 3aMKHYTHIX THYTOCBapHmX npoduned. ITo
copraMeHTy Ha JucTe 27 cepun 1.460-4 (Bunin. 3) npHHHMaeM:

a) BepTHKaJbHbBlEe CBs3eBhle ¢epMbl [UIE KpafiHHX PANOB KOJIOHH
(no ocam A u I') mapku BCSc ¢ uecymeit cnoco6HOCTBIO TPH pacueTe
Ha oco6oe couyeTanHe Harpy3ok Ss+Sg=9,6 Tc, ANA CpeAHHX PAAOB
KonoHH (no ocsaM B u B) mapru BCS¢ npun Sp+Spg=18,2 1¢;

6) pacnopkd no ocam A m I' mapku a6 ¢ ceuennem 160X3 mu,
{g}z—S Tc, M0 ocsiM B u B mapku a7 c¢ ceuenneM 200X160X4 MM,

=—13 Tc.

O. PACYET rOPH30HTAJIBHbIX CBA3EH 110 POHAPIO
(BBIITOJTHAETCA B COOTBETCTBHH
C YKASAHHAMH I1. 240)

6. CxemMa yCTaHOBKH TOPU3OHTAaJbHHX CBsidef Nno (oHapio mposera
b — B nokaszana na puc. 54.
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PacuetHyio cxeMy CBS3e€BOHM NaHe/NH NPHHHMAaeM B BHHAE ABYXKOH-
coapHOf depmmr (puc. 23, 6).

OnpenensieM no ¢opmyne (1) npogonbHbIE ceficMHYeCKHe Harpysxw,
nepeAaloliHecss Ha y3JH HauGojee 3arpyxKeHHOH CBA3EBOH NaHeJH, pac-
TIOJIOXKEHHON y Topua ¢oHaps:

O

0%
o9} 00021 | 0009

. P . . . 12000

wo . ‘1 Lt L L T
®© © ® © O O ®

2-2
.
— Y ’ﬁ?
50”"!:' 12000 ” ‘;‘ ” l L T

Puc. 54. [laan ¥ paspe3ssl no ¢oHapio

a) oT Beca KPOBJIH, NPO(HIHPOBAHHOrO HACTHJA, NMPOrOHOB, CHera
u 50% Beca doHapHeix ¢depM (BeprHMkaJLHAf pacueTHas Harpyska or

Beca OLHO# (oHAPHON (epMul NPUHATA MO cepuu 1.464-2/73, Brnyck 2),
paBHo#l 0,49 Tc). )

Ha  kpaiiumii ysen ceasu: S,= —3— [(0,081+0,015+0,010+

1,5
0,035)1,5-72+40,49-5 E—] 0,17=0,88 Tc.
Ha cpenunit ysen cBasu: Sp;=25,=1,76 Tc;

6) or 40% Beca doHapHmX naneneli (c GopraMH, MOHOpPEAbCAMH,
[IepeneTaMy H MeXaHH3MaMH OTKPLIBAHHA).

Ha kpafinuit ysen cBssu:

S;= T0,4(0,135-|-0,032+0,027+0,025-2,5+0,124)72-0,17_—_
=0,62 1c;

B) or 509 Beca topua ¢oHapa (c y4eToM Beca naHead ToOpua ¢o-
Hapsd, KOTOPHH NPUHAT no cepuH 1.464-2/73, Bun. 2, pasuniM 0,124 Tc).
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Ha kpafinud ysen: S4=0,5(0,054.3-1,540,124 !g )0,17=0,02 Tc.
Ha cpenuunii ysen:
Sg=28,=0,04 tc.
CyMMapnas ceficMHuecKast Harpyska Ha KpafiHui yseJs CBS3H:
S; + S3+ Sy = 0,88 + 0,62 40,02 = 1,52 1e;
Ha cpelHHH yses CBA3N:
S+ Sy=1,76+40,04 =1,8 Tc.

OnpepensieM pacueTHOe YCHJHE B Packoce CBA3eBOfl NaHEJNH OT Red-
CTBHSl CYMMapHEIX cefiCMHYeCKHX Harpysok {(puc. 55):

S 1,62.6,59

N= = = 1,67 T1c.
cosa 6
TIpHEHMaeM cedyeHHe 311€MEHTOB CBfi3edl W3 JABYX PaBHOGOKHX YroJ-
KOB pasmepoM 8055 MM ¢ Hecymeit cnocobHocThio [N]=—7,]1 Tc.

E. PACYET BEPTHKAJIbHBIX CBAI3EH 110 POHAPIO
(BbIITOJTHAETCA B COOTBETCTBHH C YKASAHHAMH 1. 240)

7. Cxema YCTaHOBKM BepPTHKalbHLIX CBsideit no (oHapio mnpoJsera
b — B nokasana Ha pHc. 54.

Pacuernyro cxeMy cBs3eBO# (yepMH NpUHAMAeM MO PHC. 24.

3HaueHHe NPONOJLHON CeHCMHUECKON HArpy3kH, AeficTBYIOIIel Ha
CBsi3b B YPOBHE €€ Bepxa, NPHHMMAaeM paBHLIM BEJHYHHE ONOPHOR peak-
LIHH B DacyeTHOfl cXeMe rOpH3OHTaJbLHOM CBA3H no cdoHapio (puc. 55),
T. e. $=4,22 Tc.

OnpeflensieM pacyeTHBle YCHJIMS B CTEPXKHAX CcBsi3eBofi (epMul oT
RefCTBHA CeACMHYECKON HArpysKM M NPOM3BOAMM nOAGOp ceueHusi sJe-
MEHTOB CB3H.

Sz 152rc 18rc (80 18rc 1521

Q 1 N T
o
5 = |
N - ﬂ/ Puc. 55. Pacuernas cxema ropH-
sonTaabHOl cBA3u mo doHapwo
O Iz
¥
4221c 44,227:
270 112730 \2130 [2750 12730 |2
‘ VA
) — 12000
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Puc. 56. PacuerHas cxeMa BepTHKaALHON cBa3H no $oHAPIO

3uaueHHs pacyeTHbLIX YCHJMH IpHBEJEeHb Ha cxeMe pHc. 56. Ilpu-
HHMaeM IO JHCTy 9 cepuu 1.464-2/73 (BuD. 2) Mapky BepTHKaNbHOM
cpsisn 2BC-5 co 3HaueHUsMHM PAacUETHHX YCHJIHE B ee 3/1eMEHTaX G6OMb-
IxMH, 4eM YKa3aHHI Ha cXeme pHC, 56.

Mpumep 3. Pacuer cTponuibLHOR epMbl NOKPLITHS
Ha 0co(0e coueTaHHe HaArpy3ox
C y4eTOM BepTHKaJbHO#l CeACMHYECKOl Harpy3kH

HCXOHbIE NAHHBIE

PaccunTtaTh CTpOnHabHYl0 (epMy npoJsera 5 — B NOKPHITHS OLHO-
3Ta)KHOTO 3[2HHA C PacyeTHOH ceficMuyHOCTbIO 9 6asjoB, paCCMOTPEHHO-
ro B npuMepe l, Ha ocoGoe coueTaHHe HArpy3OK C YYETOM BEPTHKAJb-
HOM cefCMHYECKOR HArpy3Ku.

BepTukasipHble Harpyskn oT cOOCTBEHHOTO Beca KOHCTPYKUHH no-
KDBITHS, CHETa H IPOMNPOBO/OK, PasMelIeHHBIX B MeXdbepMEeHHOM Npo-
cTpaHCcTBe, NpHBedenn B Taba 4 npumepa 1.

Pacuyer

1. ITpousBoguM BLIGOP MapKH CTPONMMJILHOH (epMBl MO COPTAMEHTY
¢depM, npuBesesHOMy Ha Jaucrax 34 w 35 cepuu 1.460-4 (Bbin. 1),
B COOTBETCTBHH CO 3HaueHHeM (haKTHIECKOH BEPTHKAJLHOH PACUETHOH
HATPy3KH Ha ¢depMy, KOTOPYIO OnpejenseM:

a) OT Beca KPOBJH, NPOGHINPOBAHHOI'O HACTH/IZ, NPOTOHOB, HPOM-
NPOBOAOK U CHera

P=(0,075-1,24+0,015-1,1+40,01-1,140,035-1,340,05-1,4) - 12=i
=281 1c/m;

6) or Beca ¢ouaps (pamoporo) mno Tabauue Ha JHCTE 2 ce-
puu 1.460-4 (B, 1):

Qu=Qa=(0,03-1,24-0,027-1,14-0,025-1,1.2,540,125-1,1)12=3,29 rc;
P=0,01-3,29-12=0,39 Tc/m.

Cire0BaTe/IbHO, pacueTHAst HArPY3Ka Ha CTPONMABHYIO (hepMy paBHa
2814-0.39=3.2 tc/M.

ITo copramenry crponuabubix ¢epm nposerom 24 M npuEMMaeM
tepMy mapxn ®C24-3,85.
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Puc, 57, CxeMmnl K pacuery cTDONHIbHOA (epMB ¢ ydeToMm BepTHKaALHON ceficMu-
YecKON HATrPy3Kn

a - reoMeTpHueckas cxema ¢epmbl PC 24—3,85; 6 — Ycuausa B sneMeHtax depMmnl
OT CHJH Qk: 8 — YCHAHSA B 3JM€MeHTax ¢depmbl oT Py=|; 2 — YCHJHS B SJEMeH-

Tax ¢epMhl OT CYMMapHO# pacyeTHON HarpyskH
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2. OnpeneJmeM 3ila4e€HHsT BEPTHKAJBHbIX DACUCTHHIX Harpys3ok Ha
BEpXHHe y3abl (epMbl, YUYHTHBaeMbX NPH DacyeTe Ha 0cooe CoueTanHe
Harpysok (puc. 57, 6):

Q;=(0,1824-0,035)12-3=7,8 7c;
Q.= (0,18240,035) 12- 3+(0 032+0 027+4-0,025.2,54-0,124) 12==10,8 Tc;

Q3= (0,0814-0,015--0,0104-0,035) 12-4,54- (0,040+-0,036) 12-3=10,4 1c;
Q4= (0,0404-0,036)12-:3=2,7 Tc.

3. OunpenensieM nepeMellienve ¢GepMH B cepeuHe uposiera Ag OT
Harpysok Q.

3HaueHHd YCcuauii B dJeMeHTax ¢epMbl OT Harpysok Q npuBeleHH
Ha cxeMe puc. 57, 6.

3HaueHHsT YCHJIHE B 3jeMentrax ¢epMB OT eIHHHYHON HarpyskH,
NPUJIOXKEHHOH B cepeauHe mTpoJeTa (epMbl, TPHBEAEHH Ha CXeMe
pHc. 57, 8.

BuuncaeHHe nepemeniednss Ag npuseaeHo B taba. 18.

Ta6auma 18
N N
ep- o~ _P _
%’:DM;:T g;re}?b Ceuenne Np' TC N, Tc| Z, cm | F, c™® EF L

cM

Bepxuuft | 0—1 | 2L.125X10 0,00 | 0,00 280 | 48,6 | 0,000
nosic 1—8 | 2L195X%10 | 50,14 | 0,95 | 600 | 48,6 | 0,294
3—4 | 2L195%10 | 62,87 | 1,93 | 300 | 48,6 | 0,357

Hrtoro| — — 0,651

Huxanit | 5—6 § 2L-110X7 29,17 10,46 | 580 | 30,4 0,122
nosic 6—7 | 2L 110X7 61,65 | 1,44 | 600 | 30,4 | 0,834

Hroro| — — 0,956
6—1 ] 2L.125%8 41,17 10,68 | 416 | 39,4 0,141

1—6 |2L.100%65 | 31768 | 0.70 | 430 | 25.6 | 0,177
Packocnt |« 3 "9l 195%8 | 16.45 | 0,70 | 430 | 30,4 | 0,060
8—7 | “2LooXe | 1.89 |0.70| 430 | 21,2 | 0,013

Hrtoro| — —_ 0,391

Crofixn | 6—2 | 2L90X6 1

0 0,00 | 309 | 21,2 0,000
7—4 1 2L.90X6 2

.8
7 1,00 | 309 | 21,2 | 0,019

J Uroro| — - 0,019

Ap=(0,651-+0,9564-0,301) 240,019 =4,015 cu.
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4. OnpegenseM no d¢opmyae (26) nepHOA nepnoro TOHa COGCTBeH-
HBIX KoJieGanuii pepMbi.

T=0,177Y Ay = 0,177 40156 = 0,35 c.

Tax xak T<<0,5 ¢, To npn pacuere ¢epMul YUHTHIBAEM TOJBKO Iep-
Byio dopMy KoneGanni.
(4)6. OnpenensieM Ko3bunvenr AnHamuuHoctn [ mo dopMynam (2)
H :
B T 0.3 =2,86; B, =Ba=286-15=4,29.
6. Onpenensiem ko3 HuLHEHTH Nx N0 dopmyne (3).
BriyncasieM mo cdopmyae (27) opaumatel Gopmbl LedopMmauun ocu

depmer:
4 4-1
bh= L£ (L—xg) % =5~ 23 62 (23,6 —2,8) 2,8 =0,418;
41
23 - .
1= 03 & — (23,6 —5,8)5,8=0,741;
_ 41
2 - .
Y= "3 g (23,6 — 8,8) 8,8 = 0,935;
i 23,6 —11,8) 11,8 =1
h="me 8 1l.a=1.

Toraa no dopmyae

Yx Z Qy;
=

Tk = ",

Z Q 45

=T
HMeeM:

n
2 Qjy;=2(7,8-0,418 4 10,80, 741 4 10,4.0,935) 4-2,7-1=
=i
= 44,66;

n
E Qs ¥} =2(7,8-0,418% 4 10,8 -0,7412 4- 10,4.0,935%) 4 2,7-12 =
=]

= 35,46;
44,66
N =0,418—"T— = 259 = 0,52
35,46 =0,418-1,259 = 0,526;
19=0,741.1,259=0,933; 74=0,935-1,259=1,177; 7,=1-1,259=1,259"

OnpejlensieM pacueTHhle Harpyskn Ha depMmy npu ocoGoM couela-
HMA Harpy3oKk ¢ YYeTOM BEPTHKAJbHOrO CEHCMHUECKOro BO3AEHCTBHA.
Briuncaenus 3HayeHHH Harpysox npunejeHsl B Taba 19.
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Ta6auwuwa 19

BepTHKaJbHBIE HATDYSKH Cegcu:;scm}? ng D%"‘:"
k k7ca CymMmapnasn
pacseTRas
ofosnavenne | Benuuuna, tc | K By Ta Sy we Rarpyska, Tc
Q 7,8 0,1 {4,29]| 0,526 | 1,8 9,6
Q. 10,8 0,1 | 4,29 0,933 | 4,3 15,1
Qs 10,4 0,1 |4,29| 1,177 5,3 15,7
Q. 2,7 0,1 | 4,29 ] 1,259 1,5 49

8. OnpexenfieM pacueTHble YCHaHS B JeMeHTax (epMbl npH ocobom
COYETaHHH HArpy3OK.

3HaueHHst pacYeTHLIX YCHJH{i B 3jeMenrtax ¢epMmbl, TC, NPHBEAEHEI
Ha cxeMe pHc. 57, a.

Janee, nyreM cpaBHeHHsS NOJYYEHHHIX PAaCHETHHIX YCHJIHH C Hecy-
pefl cnoco6HOCTBIO 371€MEHTOB (hepMul, NPUBEJEHHOH B COpPTAMEHTe CTpoO-
nUIbHEIX (epM Ha Jucre 34 cepuu 1.460-4, Bunyck 1 (c yueToM Koag-
¢unHeHTOB Myp NO M. 1.16), MenaeTcs 3aKIOUEHHE O JOCTATOYHOCTH HJH
HEAOCTATOUHOCTH CEYeHHH 3JEMEHTOB M NPOUYHOCTH CBAPHHIX COEAMHEHWH
H B HeOOXOAHMbIX CJYy4asix BHOCSITCS COOTBETCTBYIOUIHE KOPPEKTHBLL

lIpumep 4. Pacuer y3na conpsikeHus pureis
C KOJOHHOH MHOr03Ta>XXHOro 3JaHusd

HCXOJOHBIE JAHHBIE

Paccuurars y3eJ CONPSIXKEHHST PHreJiss ¢ KOMOHHOM MHOTO3TAXKHOTO
3/12HUSl HA pacyeTHHE YCHJHSA NIPH 0COGOM COYETAHWH HArpPy30K € yde-
TOM CeACMHYECKOTO BO3NefcTBHA. PacueTHO-KOHCTPYKTHBHAS cXeMa yaja
nokasaHa Ha pHc. 58. PacuerHnie ycuiusi B purese M=126,8 tecm (no
OCH KOJMOHHB), N=5 T1c, @=54,5 Tc. Purens npoekTHpyeTcs H3 cTa-
an kaacca C38/23 ¢ pacuerHHIMH conpoTHBJAeHHAMH R=2]100 Krc/cm2,
Rcp==1300 kre/cm2,

Pacuer
1. OnpepensieM pasmepbl CeueHHst CTEHKH DHIeNs:

po_ 1,5Q 15545
C'l'— ch pr - 1,3'1,4

[TpnuuMaeM Aem =710 MM; Gem =8 MM.
IIpoBepsemM HanpskenHe B CTEHKE PHTeNs:

1,5Q __1,5.54,5
hcur bc-r pr B 71‘0,8'1,4
= 1,03 rc/eM® < Rgp = 1,3 1¢/cMmi,

2. IlpoBepsieM yCTOAUHBOCTL CTE€HKH pHreas no ¢opmyae (31) raa-
s CHuIl 11-B.3-72:

= 45 cMm2.
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3. Onpenensem pasMepsl ceyeHHsi MOSCOB PHreds.
Hsrubatomuit MOMEHT B puresie no ParHd KOJOHHH paBeH

126,8
My = 3 (3—0,2) = 118,3 Tem.
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Puc. 58. ¥aea conpsaXeHHs Pureast ¢ KOXNOHHON MHOro3TaxHoOro 3gaHHs

! — purenb monepeyHoR pambl; 2 — KOJNOHHA; 3 — pHreflb NPOACAbHON paMbl; 4 —
pe6po KOJAOHHLL (B CTBOpe € NofcaMu pHreseil); 5, 6 — BrIBoAHbIe NJaHKH (NpH-
HEMAKTCA IO TOJLIHHE NO0sSCa DHIedss)

[Ipuuumaem toamuny nosca Onx=16 MM u no dopmyae (30) onpe-
JessieM DacueTHOE YCHJIHE B MOfCe PHIens:

M, N 118,3 5

N = = —_—
n 7 + 5 0,7l+0,016+ 5 165,5 Tc.

TpebyeMas miowajzb CEUEHHS NOACA PHIES:
N 165,5
F™P — te = : — 2
n Rmxp 2,1-1,4 06,3 et
[Tpunumaem nosica purenst ceuenneM 400X 16 mu.
Fp=40-1,6=64 cM® > FP = 56,3 cum2.
4, ITpoepsieM yCTOAYHBOCTL HOSICHBIX AHCTOR pHre .
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IHupuna cxaroro cseca nosagﬂoro JHCTa puresist papHa
400—8
= = 196 MM.
2
b 196
Torzna 3= —lg =12,3<<15 (cM. 0. 6.15 rmasw CHull [1-B.3-72).

5. PaccuuToiBaeM HAKJAAKH, OPHKPENASIOlIME CTEHKY DHrejs K Ko-
JIOHHE,

IMpurnamaeM Haknagkkn ¢ pasmepamu h==600 MM, ¢=130 MM, 8=
=8 MM.

OnpentensieM HarHGaiomut MoMmeHT, AcACTBYIOUIMA HAa HAKJIAdKH:
My=Qc="54,5.0,13 = 7,09 Tcm;
2.0,8-602
Wu= e — 960 cm®; F.p = 2-60.0,8 =96 cm?;
My n Q
Wy Myp Fcp Myp
7,09.108 54500
= == 2 = 1300 2,
960-1.4 + 91,4 933 krc/cm® < R KIc/cM

T =

6. PaccynuThiBaeM CTEHKY KOJIOHHbI B TNpeeJax BBICOTHI pHreis Ha

cpe3 OT HeAcTBHA Nonepeyroil cuiw, omnpeleisiemoit mo ¢dopmyne (32),
npu Mx=0.

Tak Kak KOJIOHHA HMeeTr 3aMKHyTOe Kopoﬁqa'roe CCYeHHe ¢ mnJjo-

manpio Fr=446 cM? (4 paBHOGOXHX yroska pasMepoM 20030 mm),
TO IVIOLIAAb CPe3a CTeHKH KOJOHHH PaBHa

44
Fcp=_1}“__=._.4i= 11,5 em?,
Hanpsixenne B cTeHKe paBHO
Q 162,9-108
T = == = l 2 =
Fop Mag 111.5.1.4 044 xrc/cM? < Rep

= 1300 krc/cm2.

7. Tonuuny AuvacdparM B KOJIOHHE HAa YPOBHAX MOSACOB DHIeJs Ha-
3HayaeM U3 ycaoBus (29):

87=1,48;=1,4.16 =22,4 mm.
Tpunumaem 8;=30 mm.

8. PaccunThiBaeM cBapHBle LIBbI NPHKPEMJIEHHST PHreds K KOJOHHe
(pHc. 58):

a) moBs 1 (xBa wBa)
11 =60—2 = 58 cm; hgy = 8 MMm; Fy=2.58.0,8.0,7 =65 cm?;

0,7-0,8.582
W = = 628 cM3; Quy = 54,5 Tc; My = 7,09 Tem;
54500
11=—%ﬂf-=—6g'— = 838 KFC/CMZ;
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M o 709000
= = = 1129 2
Ty W s 628 Krc/cM

=V @1 &=y &8 I 1129 = 1406 kre/cm? <

< R} = 1500 kre/cu?.

6) wos 2 (aABa wBa).
Isb 2 npuHaMaeM no wBaM 1: /mp=>58 cM; ime==8 Mm.

B) NpouHe IUBH.
[Iesl 3 ¥ 5 BHNOJHAIOTCS PABHONPOYHHIMH OCHOBHOMY MeTanny

NOSICOB pHreJiel ¢ NOABAapPKOfl KOPHA H NpPOBEPAIOTCA (PUIHYECKHMH Me-

TO/aMH KOHTPOJAR KauecTBa cBapku (100%).
[IBer 4 ¥ 6 BLNOMHAIOTCH C NOJHHM MPONJABJICHHEM.
[Mposepka mwBa du3uyeckuMH cnoco6aMH KOHTpOISA He OOsf3aTesbHa.



NNPHJIO)KEHHE 2

NPUMEP PELWIEHUS BEPTHKAJIbHBIX KPECTOBbIX CBA3ER
MEXY KOJOHHAMH C YYETOM PAZBHTHA B HHUX
NJIACTHYECKHX AE®OPMAUHKRA
NPH CEACMHYECKOM BO3AEACTBHH

BepTHKa/abHBE CBS3H MEXAY KOJOHHAMH pPeKOMEHAYETCA NPOEKTH-
poBaTb cO clieHaJbHHMH KOHCTPYKTHBHBIMH SJeMEHTaMHM, B KOTOPHX
AONycKaeTc pPa3BHTHe IulacTHYecKHX Jedopmanufi npH BO3AEACTBHH
Ha Kapkac 3AaHHs pacyeTHLIX CeACMHYeCKHX Harpysok.

B kpecTOBHX CBS31X 3TH 3JEeMeHTH MOIYT pewlaThcsi B BHAE pac-
NOJOXeHHOHA NmocepefiHHe CBSA3EBOH CHCTEMBI NPSIMOYTONbLHOH paMbl C Ke-
CTKHMH Y3JlaMH, COEJAMHEHHEIMH C AHaroHa/JLHbBIMH 5/€MEHTaMH CBf3eil
(puc. 59, a). Pasmepw npoeMa paMel B CBEeTy CJeAyeT NPHHHMATb He
Menee 50 cM. DJeMeHTH paMbl PEKOMEHAYEeTCS BHINMOJHSTL H3 CTaJH
Knacca C38/23.

PacyeTHOe TOPH3OHTaJbHOE CEACMHMYECKOe YCHJHE, KOTOpOe mepe-
JaeTcsl Ha CBSI3€BYI0 CHCTEMY, BOCNPHHHMAeTC pacTArHBaeMbIMH JHa-
TOHaJALHBHMH 3JeMeHTaMH H pamoilt. CxKHMmawouee ycwine B AHATOHAJb-
HBIX 3JE€MEHTaX He YYHTHBAeTCA, TaK KaK IIPH CXAaTHUH CBA3H MOTYT Te-
PATb YCTOHYHBOCT.

PacraruBaiomee yCH/IHe B JHArOHAJNBHBIX 3J/IeMEHTAaX CBfI3H ompe-
aensercs no Gopmyne

Scs
N= , (42)
cos ¢

FAe Scs — pPacueTHOE FOPH3OHTAJLHOE CeCMHYECKOEe YCHIHe, MPHKAaAbl-
BaeMoe K CBS3¢BOfi CHCTEME;
¢ — YroJl HAKJIOHA JHarOHAJILHOTO 3JIEMEHTa CBSA3H.

Pacuetnas cxema y3na paMb oKasaHa Ha puc. 59,6. Ycuaue N ypas-
HOBemiuBaerca peakunsMn Ny u N;, HanpaBieHHHMH mnapaiieabio N
H NDHJOXKEHHHMH B HYJeBHWX MOMEHTHHX TOYKaX COOTBETCTBEHHO [OQ-
PH3OHTAJbHOTO H BEPTHKAJAbHOrO crepxHell paMH. Peakunu Np H Na
onpeaensioTca 1o dopmyaam:

pm e (0 Ny= il (44)
TAe
a=-l—-sirup; =—h-c031p'
2 2 '

! m h— AOMHBI COOTBETCTBEHHO T'OPH3OHTAJNLHOTO H BEPTHKAJIBHOTO
CTEpPXKHEA pambl.
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Puc. 59. Cxema BepTHKanpHOR CBA3M MEXKAY
KodouHamu (a@) H pacdeTHas cCXeMa YyaJa /Vd
npaAMOYroiabHoN pamMm cBs3u (6)

Peakuun Ny ¥ N packnafhBalOTCd Ha MNONEPeYHhle H MPOJO0Jb-
Hule (OCeBble) COCTaBJSIOULIHE:

Nor = Npcos@; Npr= N.sing;
Nog = Ngsin@; Ny = Nycos ¢,

Ha KOTOpHIE PACCUMTHIBAIOTCH CeYeHus 3JeMeHTOB pamul. Hanpumep, B
CCUECHMH 4 — @ IOPHM3OHTaJbHOrO 3JeMeHTa paMH (puc. 59, 6) 3naueHue
HanpsKeHHus onpejensieTcs no GpopMmyJe

Nor Nyg la
¢ = For + Ve (45)

rae Fur — IVIOWAKb CEUEHHS 3JIEMEHTa PAMBl HETTO;
War — MOMEHT CONPOTHBJICHHSI CEYEHHA 3JEMEHTa paMul HETTO;
Iy — paccrosinne OT HYJEBOH TOYKHM [0 CeUeHHs a — a.

Bo Bpems kone6aHHs KapKaca 3JaHHSl STH HaNpsAXEHHSA BO3HHKa-
IOT KaK B HHXKHHX, TAK H B BEPXHHX TOYKAX CEUEHHA CTEPXKHEf paMul,
TaK Kak ycuane N npuknafnBaeTcsl TO K OJHOM, TO K Apyroii amarosa-
JIH CBSI3X ¥ BLI3bIBaeT B paMe 3HAKONEPEMEHHHE YCHJMS.

CeyeHus 3JEMEHTOB CBf3eBOH CHCTeMHl AOJIKHWM noaGHpaThcd Ta-
KHM 06pa3oM, YTOOH XKECTKOCTh CBSi3H B TOPH3OHTAJILHOM HANpPaBJEHHH
oTBeYasta 6H XKECTKOCTH MOPTajJbHWX CRs3e#, YCTaHABAMBAaeMHX B He-
ceHCMHUeCKHX pafioHaX INPH COOTBETCTBYIOLIMX OCHOBHHIX COUETAHHAX
Harpysok. Ilpu 3TOM KecTKOCTh CBSI3H oOIlpejefisieTcss ¢ ydeToM Aedop-
MaTHBHOCTH JHATOHAJIbHLIX 3JIEMEHTOB H PaMHI.
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Ha puc. 60 nokasaHo pellleHHe y3na paMbl, 3aNPOSKTHAPOBAaHHOH M3
cBapHHX ABYTaBpoB. CTepPHH DaMbl NPHBAPEHH CKOIIEHHBIMH TOplA-
MH K HaKJAOHHON METaJIIHYeCKOfl INJIacTHHE, COeMHWHEeHHOH ¢ [AWaroHaJjb-
HEIM 3JeMeHTOM cBs3H. CeyeHHe paMBl B MeCTaxX Y3JIOBHX COEAHHEHMH
YyCHJEHH MyTeM YLIHPEHWsl MOJIOK cTepxKHel. Takoe ycuiaeHWe BHINOJIHE-
HO ¢ UeJbl0 yAaJeHHS 30HB MaKCHMMaJIbHBIX HAaNPSDKEHHA OT 30H CBap-
HBIX CTbIKOB. BO3HHKHOBEHHe NJAaCTHYECKOrO IIapHHpPa B JAAHHOM CJIy-

0]

e

\ 7]
250t

J sorsrms TITIIIZLL ve

72

Puc. 60. Mpumep peilenHs y3la NPAMOYroAbHOfl paMb BepPTHKaAbLHON CBSA3H MeX-
AY KOJIOHHAMH

yae NAAHUPYeTC B 30He ceueHHs O0—O0, T. &, B MecTe nepexoja oOT oOc-
HOBHOI'O CEYEHHH CTepXKHs K Pa3BHTOMY Y3JOBOMY cCeuenuw. Pacmoio-
enue ceyenuss 0 — 0 onpefedseTcss H3 YC/IOBMA PABEHCTBA HampsiKe-
HHS B STOM CEueHHMH BeJHYHHe Mi,R, rae R — pacyeTHOe cOnpoTHBIE-
HHe CTaJiH, My — K03 ¢HUHEeHT, 06YCNAOBAHBAIOMIMA NOABJCHNE NJACTH-
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ueckoro mapHupa. s cranuw xnacca C38/23 I'OCT 380—71* pexo-
MeHAyeTc NPHHHMATh Mmp==1,5. HanpsixeHHss B 30HAX CBapHHX CTHKOB
(cedenrie [—/) He NOMKHH NPEBHINATH PaciETHHIX CONPOTHBJAEHHA cBap-
HbIX COCIHHEHHI],

Kpas nosok B 30He ceyeHHs 0—O0 peKOMeHAYETCA BHINOJIHATb OK-
PYTIBIMH /11 CHHMIKEHHS KOHIEHTDAUHU HanpsyKeHH#. YIIMDEHUS no-
JIOK cjenyeT ofecrieuwBaTh #3 TAKOrO pacyera, 4yToOn HAKIOH YIHMHpeH-
HOM CTOPOHH MOJKH K NPOJAOAbHOR OCH cTepXHs Gua He Gosee 1:2.



COLEP)XAHMHE

, OGuIHe MOMOXKEHHN . . . . v v v & v v e v

2. CraapHofi Kapkac , . . e e e e e e
Kapkac oanosT1axkHoro Mam»m e e e ey
Kapkac MHOrosTasKHOro 3gaHMa . . . . . . . .

3. Hapyxune crennt . . e e e ..
CTeRn M3 GETOHHBIX naneneu e e e e e e
MeTansnyeckHe CTEHH

NTIPHJIO)KEHHE . Tlpumepn pacuera
Ilpumep 1. Onpenenenne ceficMHUECKHX Harpysox, neﬁcmylo-
HI¥X HA CTaJbHOM KapKac OJHO3TAXKHOrO 3ZAaHMg . .
ITpumep 2. Pacuer cBazefi NOKPHITHS OMHOSTAXKHOTO 3JaHHA
HA cefiCMHYeCKHe Harpy3KH . ..
Tlpumep. 3. Pacuer crponuasHoi cpepmu HOKpHTHﬂ Ha 0co6oe
coueTaHHe HArpy3soK C YYeTOM BEePTHKaJbHOHA ceficMuue-

CKOR Harpyskm . . . .
Ilpumep 4. Pacuer y3:|a conpsm\emm pﬂre.rm ¢ KONOHHOM
MHOro3TaXXHoro 3famus . . . . . . . . . , .

[TPHAO)KEHHE 2. TlpuMep pelleHHS BePTHKAMBHHIX KPECTOBHX
cBfi3efi MEXAY KOJOHHAMH ¢ YYeTOM PAa3BHTHS B HHX IVIa-
cTHYecKHX JehopMaunfi npr ceficMHYeCKOM BO3JelCTBHH

40

49
51

61
61
82

95
99

103



LIHUHUITPOM3JAHUF TOCCTPOS CCCP
LHHUITPOEKTCTAJIBKOHCTPYKUHUS (KA3AXCKOE OTIAEJIEHUE)
TOCCTPOSI CCCP

PYKOBOIACTBO
MO NPOEKTHPOBAHHIO OXHO3TA)KHBIX U MHOTO3TAXXHbBIX
NPOHU3BOACTBEHHBIX 3JAHHH
CO CTAJILHBIM KAPKACOM B CEMCMHYECKHX PAHOHAX

Pegakuus WHCTPYKTHBHO- Hopmamnuoﬂ JIRTEpPaTypHl
3aB. penakinet I'. A. Xnravesa
Pepaxkrop JI. T, Eanmn
Mun. penakrop C. A, 3yanauna
Texsndecku#t pepakrop P. T. Hukumuna
Koppexkropu E. H. KyapssueBa, K. M. XafipyrauHoBa

CnaHo B HaGop 29.VI.— 1977 Moanucano Kk nesath 6.X — 1977 r.
T-18120 dopmar 84)(108'/,, . Ja. Bymara tunorpadckas Ne 2
5,88 yca. neu, Ja. (yu.-u3n. 6,5 7.)
Tupaxk 29 000 3k3. Han. Ne XI1I—-7072 3ak. Ne 373 Llera 35 kon.
Crpotiusdar

103006, Mocksa, Kaasnescxkasn, ya., 23a

Mononsckut duauaan IO <«Ilepuosrka «Cowsnonurpadnpoma

npn TocynapcreeHHoM xomutere CoBera Munucrpos CCCP

no jenaM M3AaTeAbCTB, NOMUrpadHH H KHHIKHOA TOProOBJIH
r. Moxonsek, ya. Kuposa, a. 25


http://files.stroyinf.ru/Index2/1/4293795/4293795102.htm

