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NPEJUCJIOBHE

Hacrtosuee noco6ue paspaorano k¥ CHull II-7-81 «Crponteanct-
BO B cefiCMHYeCKHX paHOHax» B 4YaCTH NPOCKTHPOBAHHA KapKaCHBIX Of-
HO3TaXKHBIX W MHOTO3TaXHbIX NPOM3LAHHH C 2KeJe306eTOHHHM, CTalb-
HbIM M CMeIUaHHHM KapKacaMH A7 pafioHOB ¢ ceficMHuHOCTBIO 7, 8 H
9 6ajan0B H ¢ yueToM «YKasaHHH 1O pasMellieHHI0 OOGBLEKTOB CTPOHTE/Db-
CTBA ¥ OrPaHHYEHHI0O STAXKHOCTH 34aHHA B CefCMHYECKRX paHOHax»
(CH 429-71).

IMocoGue comepkHUT oOLIHe MOJOMKEHHS 10 NPOSKTHPOBAHHIO YKa-
3aHHBIX 30aHHA H HX KOHCTPYKIHH, MeTOAH ONpeje/eHHA CeHCMHYECKHX
Harpys3oK, pacyeTa Y3JOB M KOHCTPYKTHBHHE TpeGOBaHHs K HeCylUHM H
OrpajKaalolIM KOHCTPYKUMSAM, a TaKXe NPHMEDH pacueTa OJHO- H MHO-
TO3TAXKHBIX 3MaHUH, OTAEIbHBIX KOHCTPYKUHA H y3JIOB Ha JeHciBHe cefi-
CMHYECKHX Harpysox.

Tocobue paspa6orano IUHHMWIIpomsaarmit Tocerpos CCCP (kam-
aupatel TexH, Hayk A, A, Boartyxos, @, A. Tox6aym, A. HU. Hefiman,
nux, B, @. BacuiweB), Kasaxckum IlpoMcrpofirunnpoekr Toccrpos
CCCP (a-p rexn. Hayk T. )X. J)KyHycoB, KaHAHIATH TE€XH. Hayk
M. V. Amum6baes, ¥0. T. lllaxsosuy, unxk. E. T. Bywanknii), [IITHUU-
IMpoextcranvroneTpykuus [occrpos CCCP  (kaHAHJATH TEXH. Hayk
JI. A. Bopoans, [O. C. Makcumos, . M. OctpukoB) mnpu ydactum
HHHUHUCK Tocctpos CCCP (z-p TexH, mayk $. M. AisenGepr, KaHA.
texH, Hayk JI, 1. Kuanmunk, uaxk. B, U, Ofizepman) v HUWXKB Toc-
crpos CCCP (kaHaumath TexH. Hayk 1O, JI. Bruenkos, H. M, Karun).

Or3biBBl H 3aMeYaHHsi [pPOCHM TNpPHCHIATh No azpecy: 127238,
Mockea, Omutposckoe wocce 46, IIHHWIpomaganui Tocerpos CCCP.
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{. OBIIHE NOJIO)XEHHSA

1.1 Hacrosiuiee moco6ue coctaraeno k CHHuIT 11-7-81 «Crpouteas-
CTBO B CeliCMHUECKHX paHOHAX» H paclpocTpaHseTca Ha MPOeKTHPOBaHHe
npOM3BOACTBEHHLIX 3]aHHIl ¢ pasMepaMH B Opeleniax raGapuTHLIX CXeM
no I'OCT 23837—79 u I'OCT 24337—80 ¢ xesne306eTOHHRIMH, CTaib-
HbIMH H CMeIUaHHBIMH (C ’KeJe306eTOHHBIMH KOJIOHHAMH H CTajbHBIMH
CTPONHJIBHBIMH KOHCTDYKIHMSMH) KapKacaMu, NpHMEeHsSeMEIMI B MacCcoBoM
NpPOMHIUEHHOM CTPOHTEIbCTBe B pailoHax ¢ celicMHyHocTbIO 7, 8 H
9 6anncs.

1.2. Bofop 06beMHO-NJIaHHPOBOYHEIX, KOHCTPYKTHBHHX pellieHHi
3LaHHf, CTPOHTEJbHBIX MAaTEePHAJOB H KOHCTDPYKLUHH, HA3HAy€HHe Cne-
HHaNbHBX KOHCTPYKTHBHBIX MEpONPHATHA CJeiyeT MPOH3BOIHTL B CO-
OTBETCTBUH C TPeOOBAHHSIMH HOPMATHBHHX AOKYMEHTOB HO HPOeKTHPO-
BaHHIO H CTPOHTEILCTBY, TeXHHYECKHX IpaBHJ IO PKOHOMHOMY pacxo-
JOBaHHI0 OCHOBHBIX CTPOHTE/JLHHIX MaTepHA/OB, a TaKXKe C y4eTOM [0«
JOXKeHH |l HacTOosero nocobus.

1.3. Ilpy NpOCKTHPOBAHHH 3XaHMH AJs CTPOHTEIbCTBA B yKa3aH-
HHX palioHaX HaAJeXHT:

NpHMEHATb MaTepuasdbl, KOHCTPYKUHH H KOHCTDYKTHBHHIE CXEMBI,
ofecrneynBaroLIHe HAHMEHLIIHE 3HAYEHHA CeHCMUYECKHX Harpysok,

APDHHUMATb, KaK NpPaBHJ0, CHMMeTDHUHbie KOHCTDYKTHBHBIE CXE€Mnl,
PaBHOMEPHOE pacipefiesieHne XKecTKOcTel KOHCTPYKUuil u Mace {OT KOH-
CTPYKUHI H Harpys3ox Ha MepeKpHITHA);

B 3AaHHsX H3 COODHBIX 37€MEHTOB pacHoJaratb CTHIKH BHE 30HH
MaKCHMAaJbHEX YyCH/HiH, 06€CHeyHBaTh MOHOJHTHOCTb K OAHOPORHOCTB
KOHCTPYKLHH ¢ NIPHMEHEHHEM YKDYNHeHHHX CGOPHBIX 3/leMEHTOB;

npenycMaTPHBATh YCJIOBHA, OGJeruamuiHe pasBATHE B 3JeMeHTax

KOHCTPYKUHMH H HX COEIMHEHHAX NJacTHYeCKHX JAedopmanuil, obecnedu-
paionie npH 37oM 06IIyI0 yCTOHUHBOCTE COOPYKEHHS,
MNpumeuanue B MHOrosTaXHHX 3JaHHAX cO COOPHBHIMH KapKacaMu
M3 JHHEHHBIX 3J@MEHTOB AONMYCKaeTCHd YCTPAHBATbh CTbIKH pHretell ¢ Xo-
JIOHHaMH B MECTAaxX HX cOejiMHEHHsA MeX1y cobodl Npm ycaoBum obecie-
4eHHS HajJjlexXalllefi NPOYHOCTH CTHIKOB.

1.4. TIpH NpPOEKTHPOBaHHUHE 3J2aHHH AJA CTPOHTE.IHCTBA B CeficMHYe-
CKHX paijioHax cJaejyeT yUHTHIBaTh:

a) HMHTEHCHBHOCTB ceficMHYeCKOro Bo3leiicTBus B Ganiax (celicMHuy-
HOCTD) ;

6) MOBTOPAEMOCTb CefICMHUIECKOr0 BO3JeHCTBHS.

VHTeHCHBHOCTD H NOBTOPAEMOCTh CJeAyeT NPHHMMaThb NO KapTam
ceficMuueckoro paiioHnposands Tepputopun CCCP (mpun, 1 u 2), npu-
penenubiy B CHull II-7-81. Vkasanuag B npual. 1 u 2 celicMUYHOCTR
OTHOCHTCH K YYaCTKaM CO CPeJHHMM MO CeHCMHYECKHM CBOHCTBAaM TPYHe
ravu (II kateropuu cornacho taba. I).
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Tab6auma 1

Kareropus
rpyHTa 1o
CeiCMUYCCKUM

CBOHCTBAM

Fpyatst

CeHCMPYHO CTh
NAOILa%KH CTPOH-
TeNbCTBA NpH

iI

IT1

CxaJsipHbie TPYHTH BCEX BHAOB (B TOM
yhcJe BEUHOMep3Jjble H BeYyHOMep3Jable
OTTasiBLINE HeBHIBETpeane u caabo-
BBIBETpe/ble; KPYNHOOOJIOMOUHBIE TPYH-
TH IJIOTHBIE MAaJIOBJIaXKHBIE K3 MarMarH-
YecKHX NOpoJ, cogepxamue a0 30 %
NeCYZHO-IVIKHHCTOrQ 3aNOJHHTEIA; Bbl-
BeTpeJbie H CHAbHOBHIBETpE/bie CKaJlb-
HblE H HeCKaJbHHE TBEpIOMep3Jible
(BeunOMep3Jsibie) IPYHTH NpPH TeMIepa-
Type MHHyC 2°C u HMXe DpH CTPOH-
TeAbCTBE M PKCIVIyaTallH [0 NPHHLUHUIY
I (coxpaHeHHe TpyHTOB OCHOBaHHS B
MEP3AOM COCTOSHHH)

CkaJibHple TPYHTH BBIBETPEJIEIE H CHJIb-
HOBHIBETpeJibie, B TOM YHCJe BeYyHO-
Mep3JiHe, KpOME OTHeCeHHHX K 1 Kare-
ropHH; KPyNnHOOGJOMOUHHE TpYyHTH, 3a
HCKJIIOUeHHEM OTHeceHHHX K | Karero-
PHH; NECKH TIpaBeJiiCTHe, KpYNHHE H
cpelHed KPYHHOCTH NJIOTHHIE H CPeAHeH
IJIOTHOCTH MAJIOBJIaXKHbIE H BJaXKHbIE;
NecKH MeJIKHE H NbljieBaThie MJIOTHHE H
cpelHed  NJOTHOCTH  MAaJIOBJaXHbBIE,
[VIHHHCTHIE TPYHTHl C MOKasatesJeM KOH-
cucreninn I <<0,5 npu KoadgpuIHEeHTe
nopacrocts e<0,9 — AJaa rauH H Cyr-
JHHKOB, H €<0,7 — ajia cynecel; Beu-
HOMep3J/ible HeCKaJbHHE TPYHTH IJac-
THYHO-Mep3Jbie HAH CHIYyYeMmepsine, a
TaKXe TBepJOoMep3able NMPH TeMIlepaTy-
pe Buiie MuHyc 2°C npH CTPOHTEJBCT-
Be M 3KCIJIyaTalHH O OpHHOHIY I

[Tecku puixsble HE3aBHCHMO OT BJaX-
HOCTH H KDYOHOCTH;, IECKH TIpaBeJIHC-
THE, KpyNHHE H CcpeiHed KpYNHOCTH
NJAOTHHE W cpelHefi NJAOTHOCTH BOAOHA-
ChilieHHBIe; TeCKH MeJKHe H NLIJIeBaThie
IJIOTHBIE H CpelHell RNJIOTHOCTH BJAXK-
HHEe M BOjOHACblleHHLe; TJVIHHHCTHE
FPYHTH € HOKa3arejeM KOHCHCTEHLHH

CEHCMHIHOECTH
panoHa, Ganant
7] 8 | 9
6 7 8
7 8 9
8 9 { >9




IMpodoascerue r1a6a. 1

CelcMHYHCCTD
MO U28KU CTPOoH~

Ter
l?;yn'(r)z? Hr?o TENLCTRA NPH
CeICMHUECKHM TpyHTHl (;e“i'fic.\;uqﬁr;oc;:
CBOACTBAM paioHa, 6an
7| 8 | 9

Ipr>0,5; rauHHCTHIE TPYHTH C IOKasa-
TeseM KoucucTeHuud [r<<0,5 npu kosd-
¢uumente nopucrocts e20,9 — 113
IJIHH H CYrJHHKOB, H 20,7 — Aag cy-
necef;  BEYHOMEp3Neie  HeCKaJbHble
IPYHTH TPH CTPOHTEJLCTBE H 3KCHJAYa-
taged no npuanuny I (aomymienme
OTTauBaHHis T'PYHTOB OCHOBAHHS)

Ilpumeunanas: 1. B caysae HeoJHCPOLHOTO COCTABA TPYHTH ILJIO-
MAaJKd CTPOHTENbCTBA OTHOCATCA K OoJiee HeGJAaronpHsITHOH KaTeropHH
IPYHTa TO CeiCMHYECKHM CBOMCTBAM, eCJH B npelenaXx XecATHMETPOBOro
cIost rpyHTA (CYHMTas OT TJIAHHPOBOUHOH OTMETKH) CcJO#H, OTHOCAIIMACH
K 3TOil KaTerOpHH, HMEeT CYMMAPHYIO TOJIIHHY 6oJee 5 M.

2. Ilpu nporHO3MPOBAaHHH NOJbEMa ypOBHS TDYHTOBHIX BOA H 06BOI-
HeHHA TPYHTOB (B TOM uHCJe TIPOCAfOYHHIX) B MPOLECCe 3KCILTyaTALHH
3JaHH KaTeropHio rpyHTa cjeAyeT onpeleisTh B 3aBHCHMOCTH OT
CBOHCTB TpyHTa (BJaXKHOCTH, KOHCHCTEHIHH) B 3aMOYCHHOM COCTOSIHHH.

3. Tlpu cTpomTesbCTBE H2Z BEUHOMEDP3/HIX HECKAJbHHX TPyHTax 1O
npusuuny II, ecan 30Ha OTTauBaHMs pacIpOCTpaHsieTca 40 NOACTHJIAIO-
ero TaJoro rpyHTa, TPYHTH OCHOBAHHS CJeAYyeT PacCMATpPHBATL KakK He-
BeyHoMep3Jable (N0 (aKTHIECKOMY COCTOSHHIO HX MNOC/ie OTTaHBaHHS).

4. IlpH OTCYTCTBHH J[aHEHX O KOHCHCTEHIMH WJH BJIaXXHOCTH IJR-
HHCTHI@ H IecYyaHbie TPYHTH NPH MOJOXKEHHH YPOBHSA I'DYHTOBBIX BOJ, BHIUE
5 M otHocaTcs K 111 KaTeropsu mo cefiCMHYECKHM CBOHCTBAM.

1.5. OnpejeneHne  ceHCMHYHOCTH  IIOIIAAKH CTPOHTENBbCTBA Cle-
AyeT NPOH3BOAHTb Ha OCHOBAHHH CEHCMHYECKOrO MHKpOPaHOHHPOBaHHA.
HaceneHnble NyHKTH, AJS KOTOPHIX HpoBefeHH paboTH IO ceficmuue-
CKOMY MHKPOpaiiOHHPOBAHHIO H HMEIOTCS COOTBETCTBYIOHIHE KapTH B roc-
CTPOSiX COIO3HBHIX pecny6uuk, ykazauw 8 npua. 1 raasm CHull II-7-81,

B paiioHax, A4 KOTOPHIX OTCYTCTBYIOT KapTH CceHCMHYeCKOro MHK-
popafiOHHDOBaHHsA, AONYCKaeTcd Olpele]siTh CefCMHYHOCTh MJIOMWAIKH
CTPOHTEAbCTBA CcOFvlacHo Taba. 1.

1.6, Ha maowmagkax, ceicCMHYHOCTb KOTOPHIX HpeBwilliaer 9 6annos,
BO3BOAUTH 31aHHS He jgonyckaeTcsl, CTPOHTENbCTBO Ha TAKHX MJOLWAAKax
MoxeT OHTh JONYIIeHO TOJbKO IO coraacoBaHHo ¢ locerpoem CCCP,

1.7. Tlnomanky CTPOMTENHCTBA € KPYTH3HOM CKAOHOB Goree 15°
6J1H30CTBI0 IJOCKOCTEH cOpOCOB, CHAbHOM HapyIIEHHOCTBIO NOpoa thu3H-
KO-TeO.IOTHYECKHMH TIPOLECCAMH, NPOCAJAOUYHOCTBIO TPYHTOB, OCHINSIMH,
ofBanaMi, IVILIBYHAMH, ONOJ3HAMH, KapCTOM, FOPDHHMH BHPa0OTKaMH,
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CeNIAMH SBJSIOTCS HeGJaronpUATHLIMH IIOIAJKAaMH B ceAICMHYECKOM OT-
HOUIEeHHH.

Ipn neo6xoauMocTn cTpOHTE bCTBA 3JaHHH HA TaKHX MJOLIAJKAX
c/lelyeT NPHHHMATh JOHNOJHHTEJbHBlE MEPH K YKPeIVICEHHIO HX OCHOBAHHHA
H YCH/IEHHIO KOHCTDYKUHH 31aHUI,

1.8. Ha nmomankax ¢ He61aronpuaTHBIMH B CeHCMIIYECKOM OTHOLIe-
HHH TPYHTOBEIMH YCJIOBHAMH CJe1yeT, KaK OpaBuJo, pa3Mellath Npex-
npusiTHA ¢ 060pyloBaHHeM Ha OTKPHITHIX NJOIMaAKaX, a TakxXe MaJo-
oTBeTCTBeHHBIE 31aHHd (mo N. 1 Taba, 3, mpH pacuere KOTOPHX 3Ha-
yeune Koapouuuenta K; no taba. 4 npunumaercs paseeim 0,12, a Tak-
XKe no n. 3 taén. 3).

1.9. B pafionax c ceficMH4HOCTBhIO 9 6asiIoB clellyeT OrpaHH4YHBATDH
CTPOHTE/IBLCTBO H paCIIHPEHHE NPOMBILICHHBIX NPeANpHSTHH, He CBA3aH-
HbIX ¢ pa3paloTKof MECTHLIX ChiPbEBBIX PEecypCcoOB H HENOCPEACTBEHHBLIM
obcayxuBanHeM HaceseHHSl. CTDPOHTEJBCTBO TaKHX NPEINPHATHA MOXKeT
ObiTb HONYILEHO TOMbKO NPH NOATBEPXKAEHHH HAPOAHOXO3AHCTBEHHOH
1eeco00pa3sHOCTH  3TOTO  CTPOMTEIbCTBA COOTBETCTBYIOLIMMH TEXHHKO-
SKOHOMHYECKHMH O0OCHOBAHHAMH.

1.10. TIpn  npoekTHpOBaHHH 3XaHHH AJs ceffcMHYECKHX paHOHOB,
KaK MNpaBWlO, AOJKHB TPHMEHSATbCS THIOBbIE KOHCTPYKUHMH, paspabo-
TaHHBIEe /ST 9THX PaHOHOB.

Ilpu BeiGOpe THIOB 3AaHHH AJs1 CTPOHTEABCTBA B CEACMHYECKHX
paiioHax npH NpPOYHX PAaBHBIX YCJAOBHAX CJaelyer OTJAaBaTb NpPeANOY-
TEHHe OJHOITaXHHM GecpOHAPHBIM 37TaHHSAM WM 3JaHHAM C 3€HUTHHI-
Mu  Gonapamu. Ilpy HeoOXOAHMOCTH pPa3MEMEHHA CBeTOA3PALHOHHHIX
donapefl HX cleayer pacnoiaraTb CHMMETPHUHO OTHOCHTENbHO NPOAOJb-
HOH W ToTlepeuHo#l oced 3xanud (OTCeKa).

3haHHS pEKOMEHIyeTCs IPOEKTHPOBATL HPAMOYToJbHOH (GOPMH B
IaHe C mapajuiesibHO pPacloJOXEHHbIMH mpoJieTaMH, 6e3 nepenaja BBHICOT
CMEKHBIX NPONETOB H 63 BXOASIUX YIJOB.

1.11. 3panna caeayer pasaensiTh aHTHCEHCMHUECKHMMH LIBAMH B
CIyuasiX, eclH: 3JaHHe HMeCT CJIOXKHYI (opMy B IVlaHe; CMEXHHe yua-
CTKH 3/aHHS HMEIOT Nepenajnl BHCOT 5 M H GoJee.

B o:HO3TaXHHX 34aHHAX BHCOTOR 0 10 M TIpH pacyeTHOR ceHc-
MHUHOCTH 7 6anloB aHTHCEACMHYECKHe IUBH JAONYCKAeTCHs He YCTpau-
BaTh.

1.12, AnTuceificMHYeCcKHe IHBBLI NOJKHBLI pa3feldTb 34aHHSA MO Beel
Beicote. Jlonyckaercss He YCTpauBaTh OB B (GyHAAMEHTe, 3a HCKJIOYe-
JdHEM CJyyaeB, KOTJa aHTHCEACMHYECKH WOB COBHAZAET C OCAAOYHBIM.

TemneparypHele H OCaiO4Hble LIBH CJeilyeT COBMEILATb C aHTHCeH-
CMHYECKHMH.

1.13. PaccTosinug MeXAYy aHTHCeHCMHUYCCKHMH IIBAMH He JOJKHH
npebiiuath 150 M. PekoMeHayercsi npaHHMAaTb OJHO3Ta)KHLIE KapKac-
HHEe 3jaHng (OTCekH) JJIHHOH B NPOJOJIbHOM HAaNpaBjeHHH He GoJee
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144, 120 1 96 M COOTBETCTBEHHO NPH pacueTHoi ceficMHYHOCTH 7, 8 H
9 6aaaoB. /las MHOro3TaXKHBIX 31aHHi pa3Mepbl 3JanHuil (OTCEKOB) np4-
HHMAITCA KaK B HECE[ICMHYECKUX paioHax.

1.14. CrpouteJbCcTBO NPOHU3BOJACTBEHHHIX H BCIOMOTATEJNbHHX 37a-
HMIl NPOMBINLTIEHHBIX NPELNpHATHE BHIle D 3taxkelt B palioHax ¢ cefi-
cMHYHOCThIO § 6an10B JONMYyCKaeTcsl TOJAbKO IO corjacoBanmio ¢ ocetpe-
em CCCP.

1.15. BHyTpeHHHe MJIOUIAAKH, PACHOJIOKEeHHble HAa 4acTH 34aHHfA, H
HebOMblIHE INPHCTPOHKH JOJXKHBL, KaK DOpPAaBHJO, BHINOMHATHCH B KOH-
CTPYKIMAX, HE CBA3AHHHIX C KOJOHHAMH OCHOBHOTO Kapkaca 3AaHHS.

[IpuMeuanue B orzenbHHX 0GOCHOBAHHHIX CJAy4afiXx BHYTPEH-
HHe IVIOLLAJKH HJIH HeOoJblliHe NPHCTPOAKH K 3JaHHI0 paspeliaercs npo-
€KTHPOBATb ¢ ONHpAHHEM HECYHIHX 3JEMEHTOB IJIOIANOK KJH NOKPHTHH
H IlepeKphLiTHH Ha KOJOHHH OCHOBHOTO Kapkaca. Ilpum stom 0pH pacuere
3JaHusl HeOOXOAHMO YUYHTHBATD KpPYTAUIHH MOMEHT OTHOCHTENLHO Bep-
THKAJbHOA OCH 3JlaHHsA, NPOXOASIied dYepe3 IEHTP KECTKOCTeH, eciH
oH CoJible KPYTALIEr0o MOMeHTa, NpeLlyCMOTPEHHOro B 1, 2,17,

2. OCHOBHbBIE PACYETHBIE TPEBOBAHHSA

2,1. Pacder 3naHuii Ha ceficMHYecKHe BO3/eHCTBHS NPH 3aJLaHHOM
00beMHO-IIABHPOBOYHOM H KOHCTPYKTHBHOM pelI¢HHH NPOH3BOJHTCHA B
clIeAyKIel noc/e 0BaTeILHOCTH:

ONpeNesaloTCs CEeHCMHYHOCTh IVIOMIAAKH CTPOHTEJNBCTBA H pacueT-
Has CeHCMUBYHOCTb 37aHHA mo m. 1.5 u Ta6a. 3 COOTBETCTBEHHO;

YCTAHABJIHBAEGTCA pacueTHas AMHAMHAYeCKas cXeMa 3AaHHA M ee Na-
paMeTpH;

ONpeaeasoTCA HacTOTH H (GOpMH COOCTBEHHHX KoJMeGaHHR KapKaca;

onmpeaeNsercsl pacueTHas ceficMHYecKas Harpyska no m 2.7;

HaXOASATCH YCHJHA B JeMeHTax Kapkaca, mpoBepsieTcsl Hecyllas cIo-
cOOHOCTD 3JIeMeHTOB H Y3J0B HX COejHHeHUs,

yCT2HAB/JIMBAETCA LIHPHHA AHTHCEICMHYECKOTO HIBA MEXAY CMeX-
HbIMi OTCeKaMH 31aHHus 1o m. 3.4.

2.2, Pacuer KOHCTPYKUHH H OCHOBaHHH 34aHHH, OIDOEKTHPYEMHIX L]
CTPOUTEILCTBA B ceficMuuecKuX pafioHax, ACJIKEH BHOOJHATHCH Ha OC-
HOBHHE H OcOOBle COYeTaHHSl Harpy3ok ¢ ydYeToM CeHCMHUYECKHX BO3AeH-
CTBHA,

Tlpu pacuete 31aHHH Ha ocofoe coyeranHe HAarpy3oK 3HAYEHHS pac-
YETHBIX HArpy3oK cJeiyeT YMHOXKaTb Ha KO3((HUHEHTH COYETaHHH, NPH-
HHMaeMule no tab1. 2.

Topu3oHTanbHEIE HArpysku OT MacC Ha rHORHX TOJBecKaX, TeMIle-
paTypHbie KJIHMaTHYeCKHe BO31eHCTBHS, BETPOBHE HAarpyskH, IHHaMHYe-
cKHe BO3IeHCTBHS oT OOCPYIOBAaHHS M TPaHCNOPTA, TOPMO3Hble H GOKO«
BHle YCH/IHSE OT ABHXEHHS KPAHOB NPH 3TOM He yIHTHIBAKOTCA.

8



Ta6auna 2

3naueHns wo3hdu-

Bun narpysku IHeHTOR coueTanufl g
ITocTosgHHbIE 0,9
BpeMeHHbIe LIHTEAbHBIE 0,8
KpaTkoBpeMeHHble (Ha TMEPeKpPLITHA H MNOKPHITHS) 0,5

Tlpn ompedeneHHH pacyeTHOH BepTHKAJBHOH CEHCMHUECKON Harpys-
KH cllelyeT YUHTHBATb BeC MOCTa KpaHa, Bec TeJeXkKH ¢ Ko3hduiHeH-
TOM codeTaHHa rnc=10,8, a Takxke Bec rpys3a, paBHOTO pPY30LOIBEMHOC-
TH KpaHa, ¢ ko3¢ ¢puunentom 0,3.

PacyeTHyi0 rOpH3OHTANBHYIO CEHCMHYECKYIO HATPysKy OT Beca MOC-
TOB KPaHOB c¢JelyeT YUYHTHIBATb B HAaNpaBJeHUH, NepleHIHKYJISPHOM
OCH MOAKPaHOBLX Ganok. CHHXKeHYUe KPaHOBLIX HATPYIOK, UPELYCMOTPEH-
noe rnapoii CHuIl mo Harpyskam H BO3eHCTBHAM, NPH 3TOM He YYH-
ThiBaeTcs.

ColcTBeHHEII Bec MOCTOBHIX HJH [OJBECHBIX KPaHOB NPH ompeje-
JIeHHA DepHoAa coOcTBeHHBIX KoJieGaHni 31aHHA (OTCEKOB) YUHTHIBAET-
ca ¢ KoaduuueHToM couetannsa 0,8.

Iipn onpeneneHHH BepPTHKAJIbHHIX HArPY30K OT MOCTOBHIX MOABECHHX
H ONODHEIX KPaHOB, a4 TakKiKe FOPH3OHTAJbHBIX CeACMHYECKHX Harpyaok
OT MOCTOBHIX KDAaHOB BeC KDAaHOB U TpPy30B pEKOMeHAyeTCsl NMpHHHMATb
¢ koadpuuHeHTOM coueranud 0,5.

23. [Ipn pacyere ¢ yueToM cefiCMHYECKHX BO3AeHCTBHH CHHiKEHHE
Harpy30K Ha Nepekphitds, npenycMorpeHHue raapoii CHuIl ma nar-
PY3KH H BO3JeficCTBHA, He YUHTHIBaeTCH.

B 31aHHAX ¢ caMOHeCYHIMMH CTeHaMH, 3aIPOEKTHPOBAaHHLIMH B CO-
OTBETCTBHHM ¢ TpeGoBaHHsAMH 1. 3.2, OpH pacuere Kapkaca HeoOXOIHMO
VUMTHIBATh CECMHUECKYIO Harpy3Ky OT CAMOHECYIIHX CTeH, PaclONOKeH-
HHX TOJBKO B INIOCKOCTAX, NMEPNeHIHKYJIAPHHX HaNpaBJeHHIO HAeHCTBY-
IOIUX CeACMHYIECKHX Harpysox.

CeficMHYecKass HArpyska OT IONEPevHEIX W TPOJOJBbHBIX HABECHHIX
CTeH TNpH pacyeTe KapKaca JOJXKHA YYHTHBATbCS B OGOHX Hampas-
JIeHHSIX.

iIpu pacuere KOHCTPYKUHH Ha HaTrpy3KH, BO3HHKAOIUHE B MEepHO]
MOHTaxXa 3RaHHA, ceHCMHYeCKHEe BO3JIefCTBHS He YUUTHIBAIOTCA.

2.4. CeficMHuecKHe BO3AeHCTBHS CJeAYeT YYHTHBATH B BHAe CTa-
THYECKOH  HAarpy3kd, onpejesseMOf B COOTBETCTBHH C YKa3aHHAMH
non. 2.5 u 2.6.

2.5, CeficMuyeckHe BO3JEHCTBHsI MOryT HMeTb ,11000€ Hampas/eHHe B
NpPOCTPaHCTBE,



Ilas 3naHu@ npocroil reoMeTpuueckofi GopME pacuersble ceficMu-
yecKHe HarpyskH Clelyer NPHEHMATb JAeHCTBYIOUWMMH FOPH3OHTANBLHO B
HampapJeHuy HX [POJOJbHON H nomepednofl ocefl. Jeiicrsue ceriemu-
YeCKHX HArpy30K B YKA&3aHHHX HaNlpaBJICHHAX clefyer YUMTHIBATH pas-
JeJIbHO,

2.6.-BepTHKaJbHYO CeflcMHYECKY!0 HArPy3Ky HeoGXOIMMO YYHTHI-
BATb NpHU pacuere:

TOPH30HTAJBHBIX U HAKJIOHHBIX KOHCOJbHBIX KOHCTPYKLHIL,

paM, depM, NPOCTPAHCTBEHHEIX MOKPHITHI 31aHHH nposeToM 24 M n
Gonee;

KaMeHHbIX KOHCTPYKuHA mo n. 5,33.

2.7, PacyeTHas ceficMHYecKas Harpyska Six B BHGPaHHOM HanpasJe-
HHH, NPHIOKEHHAR K TOYKe R H COOTBETCTBYOWAdA [-My TOHY COGCTBeH-
HBIX KosieOauni 3aaHMM, onpenensieTcs 1o ¢popmyae

Sin = K1 K3 Soins M
rae K; — ko3 HUHEHT, YIHTHBAIOMHKA L0NyCKaeMble NOBpexXAeHusa 3/1a-
HHAfA, IpUHUMaeMHi o Tabn, 4;

Ky — kosddurupuent, yuuThBalOWIKA KOHCTPYKTHBHBIE pelleHHs 31a-
HAH, npHHAMaeMblfi no Tabar. 5;

Soix — 3HaUEHHE CEACMHYECKOH HAarpy3kH Off i-ro TOHa cOOCTBeH-
HBIX KoseGanuil 3maHuA, onpene/isemoe B IPEANOJOKEHHH YNpYyroro de-
¢opMHPOBaHHS KOHCTPYKUHA 1o dopmyne

Saik =Qr A (3,' K¢ ik, 2
rde Qn-—Bec 3lXaHus (BepTHKaJbHasi Harpyska), OTHeCeHHbIH (OTHe-
CeHHasi) K TOUKe R, olpedenseMbifl (oNpefieiseMas) C y4eTOM pacyer-
HBIX HArpy30K Ha KOHCTPYKIHH cordacHo mm. 2.2 u 2.3 (pHc. 1);

A — ko3 dHunenT, 3HaueHds KOTOPOro cjeiyeT NPUHHMATb PAaBHHIM
0,1: 0,2; 0,4 cOOTBeTCTBEHHO A/ pacueTHO# ceiicMH4HOCTH 7, 8, 9 Gan-
JIOB;

B; — xospdHuHeHT AHHAMHYHOCTH, COOTBETCTBYIOUIHA i-My TOHY
cobcTBeHHBX KofteGanuit 3aandf, npHHHEMaeMbli corjacHo m. 2.8;

K o Ko dunuent, NpHHEMaeMulit 1o taba. 6;

1;r — Ko3bduunent, sapucawni 0T ¢GopMu AedopManKM 3IAAHHA
npu ero coGeTBEHHHX KoJebanusix No (-My TOHY H OT MeCTa pacnojoxe-
HHS Harpy3KH, onpedenasieMulii mo n. 2.9.

IIpuMevaHue Pacuersasa CeACMHYHOCTh 3IaHHH, & TaKkKe 3Ha-
ueHus Kosbduuuenra K, npHHAMAOTCA MO COIVIACOBAHHIO ¢ YTBEPXKAa-
10llefl IPOEKT OPranH3alyell B cOOTBETCTBHH ¢ Ta6u. 3 u 4.

2.8. Kospuuuenr nuHamuuHocTH [; onpeiensercs no GopMmysaMm
(3)—(5) uam mo rpadEKaM pHC. 2 B 32BHCHMOCTH OT NEPHOAOB cobcT-
BeHHHX KOJeGanHA T; 3XauHA NO {-My TOHY H KaTeropuil TPYHTOB IO cef-
CMHUECKHM CBOHCTBAM:
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Puc. 1. Cxema Inedopmanud 3AaHHA
NMPH ropA3OHTANBHBIX KoaeGaHHAX

aast 1 xateropun

B; =1/T; =0,159;, (3
HO He GoJee 3;

nas 11 xareropun
B, =1,1/T; = 0,176 p;, (4)

HO He Gonee 2,7,
aas 111 kareropnn

p; =1,6/T;=0,239%;, (5
HO He Go.tee 2,

rae p: — KpyroBsas uactoTta cobcTBenHbIX Ko.JebaHHit B pan/c.

Bo Bcex caywasx 3HaueHus f§, ZOJKHBI NpHHHEMaTbcA He MeHee 0,8.
29, [as 3aaHull, paccYWTHIBAEMBIX II0 KOHCOJBHOH CXeMe, 3Haue-

HHE 114 CJIe1yeT onpeienaarts 0o GopMyne

n
Xi (x0) X Q5 Xy (x7)
Nip = = ' (8)

21 Q; Xi(x))

=

rae X:(x») u X:(x;) — cMeulenvs 31auus npH coGCTBEHHHIX KoaeGaHu-
fiX no i-My TOHY B paccMaTpHBaeMol TOuKe # M BO BceX TOYKax j, rze

f3
41— Puc. 2. Tpapnkn §; ans
rpyrrog I) I xareropus,
/ 2) I kareropumu, 3) III
Kareropuy
J Fx—4x-
7 x
2 \\ 2
, X 7
\Q\ N \‘Z
\x\\ ~
‘x.\x \\_\
~— ~
1 R X-“ o ey
g
45 10 15 re

Il




B COOTBETCTBHH C pacueTHOA CXeMoH ero BeC MPHHAT COCPEAOTOYEHHLIM;
Q; — Bec 31aHHs, OTHeCEHHBI K TOUKe j, ONpeAelseMbili ¢ ydyeTroMm
PACYETHLIX HAaTPY30K HA KOHCTPYKIHIO COMJAcHO nm. 2.2 u 2.3,

Tabauwna 3

XapakrepucTuKa 3JaHHfl

PacueTnan celicMuy
HOCTt GPH CelicMuy-
HOCTH IIQULA/iKH
CTpoures bCcIBa, SHa0An

. IlpousBoacTBeHHLIE

. 3xauun®, GyHKUHOHHPOBaHHE KOTOPBIX HEOOXO-

. 3naHus, paspyilleHHe KOTOPHX HE CBs3aHO ¢

31aHHs, 32 HCKJIOUYeHHEM
yKa3aHHHX B ILI. 2, 3

AHMO IIpH JAUKBHAALMY TIOCAENCTBHH 3eMJETPs-
cennfi  (CHCTeMB 3Hepro- ¥ BOROCHaGKenus,
no)apHble J[ENo, CHCTEMBI NOXKApPOTYIIeHHs,
HEKOTODbIE COOPYKEHUA CBA3KH @ T. I.)

rubesipio JojeH, nopued LeHroro oGopynosa-
Husi H He BHISBIBACT NpEKPalleHHe HenpephiB-
HBIX TIPOH3BOACTBEHHLIX HpOUECCOB (cKaaubl,
HeboJibiine MACTepPCKHE M AP.), a TAKXKe Bpe-
MeHHbIe 3MaHUHA

Bes yuera ceficm-
YECKUX BO3AEHCTBHH

* 3JaHus PACCUHTHLIBAIOTCH Ha HArPY3KY, COQTBETCTBYIOULYIO pacuer-
HOIT CeACMHYHOCTH, YMHOXEHHYIO Ha KOadhdHuAesT 1,2,

Tabauwua 4

JonyckaeMsie NOppeXAcHRA 3AaHUR

3naveuune
«03thduiluenta

Ky

12

. 314uus, B KOHCTPYKUHAX KOTOPHX MOryT OHiTb

JOMNyLIeHs OCTaTdYHLe AepOopMalldn, TPELIHHE],
TIOBDEXKIEHHsT OTAEbHLIX P/EMEHTOB B T. W, 3a-
TPYAHSIOIHE HODMAMAbHYI0 3KCIUIYaTauuw, nupu
obecnieuesiyi 6e30NACHOCTH MOXEH H COXPAHHOCTH
obopynosaHnst (MpOH3BOACTBEHHLIE 3NAHHS; CHC-
TEMH 3Hepro- H BOJOCHaOKeHHd, NoXapHule [ENo,
cHCTeMbl MOXKapOTYUIEHHS!, HEKOTOPbIE COOPYKEHHS
CBH3H M T. 1)

. 31aHHA, B KOHCTPYKUHAX KOTOPHX MOryT ObiTh

JAOMyHieHs 3HAYHTEAbHHE OCTaTOYHBiE Hedopma-
UHH, TPEUlHHB, NOBPeXKACHHA OTHEJbHLIX 3JIeMeH-
TOB, IIX CMelleHHsA H T. I, BPEMEHHO NpHOCTaHaB-
JHBAOIIHE HOPMAJbHYIO 3KCIIyaTauHio, MpH obec-
neyennd GesomacHocTH Joael  (0ARO3TAXKHBIE
NPOH3BOICTBEHHBIE 3/ aHHS, HEe COAEpKaliHe LeH-
HOTO 000pYLOBAHHA)

0,25

0,12




Ta6aunma 5

KOHCTPYKTHBHbBIE peileHHs 31 aHuil

3navenve Ko3p-
duunenta K,

. 314aHUA KapKacHble C YHCAOM n 3Taxiell cBuime 5

. Kapkacuve 03103TaXHbie 371aHif, BHICOTA KOTO-
pHiX 10 Hli3a 0anox niau depm He Golee 8 M u C
npoJeravn He Gojee 18 M

. 3aanuga, He yKasawuule B 0. 1, 2

Ky=1-0,1%
0,8

[Ipumevanusa: l. 3nauenus K, He AO/KHLI HpeBHmATh 1,5.
2. Mo cornacosanno ¢ Tocerpoer CCCP 3navenus K, jonyckaercs

YTOUHATE 110 PE3) IbTaTaM IKCNEepUMEHTA/IbHbIX HCCJAEeA0BAHHUIL.

TaG6auma 6

XapakTepHCTHKE KOHCTPYKHM

3uayenus Koah-

dHIHEHTA K¢

. Boicokue coopyxesns HeGOABIUHX PasMepoB B
naane (OTAEAbHO CTOSlMe B NMpeleax nJjaHa 3ia-
HHUY UIaXThi JHOTOB, ACCIHHMLL)

. Kapkachibie 35annsi ¢ XKene300eTOHHLIME CTOHKa-
MH CO CTEHOBLIM 3aNOJHEHHEM, BLINOJHEHHLIM B
COOTBETCTBMH € YKa3awusMH 1. 3.2, OpH OTHOMe-
HHH BBICOTH CTOEK K K NONepedHOMY pasmepy b B
HanpaBJeHHH AeliCTBHA pacyeTHON CeHCMHYECKO#
Harpy3k, paBHOM HJH 60.1ee 25

. To Xe, HO npu OTHOWeHHH A/b paBHOM HJIH MeHee
15

. Kapkacable 31aHHs €O CTaJpHBIMH CTOMKAMH CO
CTEHOBLIM 3aNOJHEHHeM, BBIIOJHEHHBIM B COOT-
BETCTRHH C YKasaHusMid 0 3 2. npH OTHCHIEHHH
BLICOTHI CTOEK A K pagHycy HHEpPUHH CedeHHs CTo-
€K 7 B HanpaBJjeHKH AelICTBHS pacueTHOH ceficMu-
gecKofi BaTpy3KH, pasHoM uau Gogee 80

. To e, 4O Npn OTHOWEHHHA A/r paBHOM KK MeHee 40

1,5

1,5

1,5

Mpumeuanus: 1. [Ipu npomMexkyTouHHIX 3HaueHusx h/b u Ajr
BEJUYKHA Kti IPHHHMAETCA N0 WHTEPNOJAUHY corjacno Taba 7.

2. MNpu pasueix BhicoTax 3Taxel 3Hauenns K, npurnMaoTcs 10

cpelHUM 3uauenusm Afb u hfr.

3. las CTOeK KeCTKO 3auleMJIeHHbIX BHH3Y H C LIADHHPHOA Omopo#

BBepXY, HMEIOWIHX B Npejejax BHICOTH /£ DepeMeHHOe CeYyeHHe, NpHBe-
HeHHBI pasmep b xene306eTOHHLIX CTOEK ycTaHaBgnBaercs no gopMy.e

(6), a npuBeleHHBIA pajlHyC HHEPUHH CEYEHHS r CTAJbHbIX CTOEK — IO

no gopmyae (7)
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f: P —
b=1,6h /' C . /Esa i (6)

r=0,58 V' C 13/ E A. 7

rae Cp — KeCTKOCTh CTOAKH Ha YPOBHE BEPXHEH TOUKH 3aKPENJIeHHS Hp:
€e CJHHHYHOM NepeMeUieHHH B HANPAB/JACHHH ACHCTBUS pacueTHo# ceftcmi-
YECKOH HArpy3KH;

Es — HavanpHellt MOAyab ynpyrocT GeToHa NpH CXaTHH H pacTske-
HAH;

4 — rOpPH3OHTAJBLHHA pa3Mep I'paHH KOJOHH B HafnpaBJeHHH, NepneH-
AHKYJpHOM pa3mepy b; Rus ABYXBETBEBHIX KOJIOHH NpH pPAcyeTe Kapka-
Ca B NPOROJbHOM HalpaBJeHHH 3LaHHsl PasMeD @ NPHHUMAETCA PABHLIM
YABOEHHOH BEJHUHHE [OPHIOHTANBHOTO pa3Mepa TPaH€H OLHCOH BeTBH B
HaNp2aBJeHHH, NEPIEHARKYAAPHOM pasmepy b;

E — Mofyab ynpyrocts NPOKaTHO CTANH;

A — niomaip ceuesus CTANbHON CTOAKH B HMKHEM CeYSHHH.

Tabauna 7

RO {<IBE 16 [ 17 [ 18 { 19 | 20 ( 21 | 22 { 23 | 24 ([ >25

hir <40} 44 | 48 | 52 | 56 | 60 | 64 | €8 | 72 | 76 | >80

Ky v {1,05{ 1,1 {1,164 1,2 11,256¢ 1,3 1,300 1,4 {1.,46] 1,5

2.10. Pacver 3jaHMii ¢ yueTOM CefiCMHYeCKOro BO3IeHCTBHS, KakK
PpPABUAO, NPOKIBOAUTCH NO TPefeAbANM C(OCTOSHHSM MNepROfl TPYUNN.

B caydasx, oBOCHOBAHHHIX TEXHOJOTHYECKHMH TpeGOBaHHAMH, NO-
NycKaeTcsi NPOHSBOAHTH PAacyeT N0 BTODOH rpynne mnpeieabHLIX COCTO-
AHuM,

2.11, Ycuanss B KOHCTPYKUHSX 3AaHHA, NPOEKTHPYEMBIX IS CTPO-
HTENBCTBA B CeficMHYECKHX PAAOHAX, 2 TAKXKe B HX SJEMEHTax cieayer
onipesenaTh € yUeTOM He Mehee Tpex (Opm coOGCTBEHHHX KoaeGamuil,
eciu nmepHoint nepsoro (HH3Iero) ToHa cobcTBeHHblx KoaeOaui T1 6o-
aee 0,4 ¢, ¥ C yueToM ToAbKo mepsofi dopMul, ecan Ti paBHO MAH Me-
nee 0,4 c.

2.12. Pacuetnsie 3HAUEHHS YCHAMA HJHA HanpsixkeHnii Ny B KOHCTpyK-
oHsx oT ceficMuueckolfi Harpy3KH CjeAyeT Onpelenisib no Qopmyae:

n
A’p= l/z N%’ (9)

=1

rae N:-— 3HaueHHe YCH.HH HJH HaDPAJKEHHH B PacCMaTPUBaeMOM ce-
YEeHUH, BHI3HBAeMhIX CeHCMHYECKHMH HATPY3KaMmH, CCOTBETCTBYIOLLAMH
i-ofi opme Koaebanui;

n— YHC/IO YUHTHIBaEMuIX B pacyere QopM Kosebanui,

14



2.13. BepTuKaNLHYI0 PACIETHYIO CeRCMHUYECKYIO HATpy3Ky AJs CJIy-
yaes, NPeIYCMOTPEHHHX I 2.6 (KkpoMe KaMEHHEIX KOHCTPYKLMH), clie-
nyer oupexaensTtk no GopmynaMm (1) m {2) B 3aBHCHMOCTH OT YaCTOTH
i $OpME  COGCTBEHHHIX BEPTHKANLHHX KOMeGaBuM KOHCTPYKUMH, mpH
aToM Koo uumenTh Ky u Ky nprHMMAaIOTCs paBhbimA 1,

KoHcosbHBIE KOHCTPYKINY, BEC KOTOPHIX 110 CPABHEHHMIO C BECOM 31a-
HHS He3HauuTeleH (Ga.IKOHBI, KO3IbIPbKH, KOHCOMU JJIA HABECHHIX CTeH
H T. 0. H HX KpenJeHHs), cleAyeT pacCUNTHBATh HAa BEPTHKAJbHYIO pac-
9eTHYIO CeICMUUECKYIO Harpysky npu ssauennu fnK, =5.

2.14. KoncTpyKUHR, BO3BHINAKLIHECH HAA 31aHHEM H HMelomlHe IO
CpaBHEHHIO C HHM He3HaUHTeJbHbIe CeyeHHs H Bec (Dmapaner, ¢poH-
TOHH W T. I.), 8 TakXe KpemNeHHs THKJIOrO O0OPYHOBAHHSA, YCTAHAB-
JHBAEMOrO Ha MEPEOM 3TaXe, CleAyer pacCYHTHIBATL C YUeTOM IOPH30H-
TalbHOR pacuerHoii ceficMHYECKOH Harpy3KH, BHIYHCIAEHHOH no (opmy-
aam (1) u (2) npu BnK =5,

2.15. CreHH, naHeaH, NEPErOPOJKH, COSIHHEHHS MEXKAY OTAeTbHBI-
MH KOHCTDYKUHSIMM, @8 TakXe Kpemennss TexnoJormyeckoro obopynosa-
HHA C/lellyeT PACCUHTHIBATL HA FOPHIOHTANBHYIO CEHCMHUECKYIO HArpy3Ky
no ¢opmyaam (1) u (2) npm Ban, COOTBETCTBYIOIEM paccMaTpHBae-
MOfl OTMETKe COOpYXeHHs, HO He mMeHee 2. CHuabl TpeHHS TpH STOM We
YUHTHIBAIOTCH.

2.16. Ilpu pacuere KOHCTPYKUHA Ha NPOYHOCTH H YCTOHUHBOCTb HO-
MHMO Ko3dduuuertos ycaoBuii pabdorthl, NpHHEMAEeMHIX B COOTBETCTBUH
¢ apyruma raasamu 11 yacty CHull, nomker BBOAHTbCS KO3(DPHUHEHT
ycooBRiT paboThl myp, onpeleasieMuli no taba, 8.

2.17. Ipu pacuere 3/aHufl AJUHOW uan wupuHod Goaee 30 M nomu-
MO CeficCMHYecKOH HarpyskH, onpeliessemofl corsacHo . 2.7, HeoGxomu-
MO YYHTHIBATh KPYTHILHH MOMEHT OTHOCHTeJIbHO BEPTHKAJbHOH OCH 31a-
HUA, IPOXOAsLIel Yepe3 ero UEHTP KecTKOCTH, JHAUeHUe PACUeTHOra 3KC-
HEeHTPHCHTETA MeX1y UeHTPaMH #KecTKoCcTel H Macc 3JaHus B
paccMaTpHBaEMOM YDOBHE cjeayer npuHuMath He Menee 0,028, rae B —
pasMep 3/1aHuA B [JIaHe B HANPABJEHHH, NepPNeHAHKYAAPHOM AefCTBHIO
CHAB Siz.

2,18, laa KOHCTPYKUHH, PACTONOKEHHOA HA PacCTORHUA [; OT UEHT-
pa KeCTKOCTH, NMONepeyHasi CHJIa OT CeHCMHYeCKHX Harpy3oK Qupos € yue-
TOWM NOBOPOTa 3JaHud (pHc. 3 H 4) npA KECTKHX AHCKaX NEPeKPHITHA
onpejenserca no gopmyae

n
Cho 1 W
Quon = Qna i-;‘f;f- 2’! Sj dujs (10)
j=

rie Qpq — nonepeuHast cuaa OT ceficMHYECKUX HArpy3ok, meficTryomias
Ha paccMaTpHBAEMYIO KCHCTPYKIHIO 4 B YPOBHe £ Depexphl-
THA €3 ydeTa N0OBOPOTa 3RaHHA;
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Tabanuuya 8

) Suavenne Kosp@H-
KoHCTpYKUNY arenTa mw{1

Mpu pacderax Ha OPOUHOCTH

1. Cranbumpie 1,4

2. JKe:te306eToHHBE CO CTEPKHEROW H MpOBOJQUHOR
apmatypoli (KpoMe NpoBepKH IPOYHOCTH HAKJIOH-
HBIX CeYyeHHH):

a) U3 TaAxKenoro OeToHa ¢ apMarTypoH  KJaaccoB 1,2
A-1, A-11, A-11], B,-1

6) To e, ¢ APMATYPOil APYIUX KJAACCOB 1,1

B) H3 6CTOHA HA NOPHCTHIX 3aNMOJHUTENAX 1,1

r) 43 gueHcroro GeToHa ¢ apMaTVpo# BceX K/accoB 1

3. Xenezo6eToHHble, MpOBepseMble IO MPOYHOCTH
HaKJIOHHBIX ceyenilfi:

a) KOJOHHB MHOrQ3TaXHEIX 371aHHH 0.9

6) TpouHe YNEMEeHThH 1
4 Kamennble, apMOKaMeHHbIe H GETOHHbBIE:

a) IpH pacyeTe Ha BHEHEHTPeHHOe CXKarHe 1.2

6) npu pacyere Ha CABHI H pACTsKEHHE 1
5. CeapHbie cOedHHEHUS 1
6 DBoatopbie (B TOM 4HCae COeJHHsieMble Ha BHCO- 1,1

KOTMPOYHBIX 60JTax) H 3aK/enOYHBIE COeHHEHUR
INpu pacueTax HA yCTOHYUBOCTH
Cra.ibHbie 3jeMeHThl FTHOKOCTBIO:

7. cppime 100 1
8. 10 20 1,2
9. or 20 zo 100 Or 12 no it
(no unTEpnO-
JIANAH)

MNpumeuanana: 1. Has ykasanHux B no3, 1—4 KORCTPYKuui
3kanui, BO3BOJHMBIX B PalOHax C MOBTOPAEMOCTBIO CEHCMMYECKHX BO3-
nedicTBHil 1, 2, 3, 3HaueHHs My, clenyeT ymHoxkarth Ha 0,85; 1 wam 1,15
COOTBETCTBEHHO,

2. Tlpu pacuere CTaibHHIX H Ke/je300eTOHHHX HECYIHX KOHCTpyK-
UE#, M01JeXKAlHX SKCIIyaTaHuH B HEOTamJHBaeMbix NOMelleHHAX wJA
HAa OTKDLITOM BO3AVXE MDH PacyeTHoil Temnepartype HmXe Munyc 40°C,
caeiyeT npuHUMATh fixp=1 B cJAyYasX NPOBEPKH NPOYHOCTH HAKJOHHBIX
ceveHnit Ko.10HH Mip=0,9.

Cpq — XECTKOCTp pAcCMaTpHBaeMOH KOHCTPYKUHH @ B YDOBHe &;
lq ~— paccrosiHHE OT HeHTpa XKecTKOCTEH k-0ro sTaxa A0 paccMart-
pPHBAEMOH KOHCTPYKLHH a;
K — YTI0Bas KECTKOCTb 31aHHA B ypOBHE #-0ro TIePEKPHTHSA NpH
[OBOpOTEe B FOPH3OHTAJNLHON MIIOCKOCTH;
S~ ceiicMuueckas Harpyska, neficTBylomas Ha 3/aHHE B ypOBHE
k H Bo Beex Goaee BHICOKHX ypoBHAX (j>£);
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Puc. 3. NosopoT B NJaHe 3JaHHA, HMEIOIUEr0 IKCUCHTPHCHTET MeXAY HEHTPaAMH
MAacCC H KeCTKOCTeH

1 — neHTp KecTKocTelt, 2 — UeHTP Macc
Puc. 4. K onpeaeneHHI0 pacCTOgHHE MEXAYy UECHTPOM XKECTKOCTefl 3\aHH® B YDOB-

He B MepeXpbLiTHA M LEHTPAMA €T0 Mact B YpoBHe kK H BO Bcex OoJee BHICOKHX
YPOBHAX

CfeBa — NPH COBNafeHHH HEHTPOB JKEeCTKoCcTefdi MO BCeM YpPOBHSAM,; cCIpaBa — MNpH
HeCOBMAJeHHH IleHTPa XeCTKOCTeH 3JaHHA B YPOBHe k ¢ LICHTPaMH XKeCTKOCTEHd B
60.1ee BBICOKMX YPOBHAIX; | — LEHTP XeCTKocTel; 2 — LeHTp Mace

dpj— paccTosiiMe MeXAY LEHTPOM KecTKocTeil 3XaHHA B yPOBHE
k W UeHTpaMH ero Macc B YpoBHe R H Bo Bcex 6oJjiee BBICO-
KHX YpoBHSX (j>£k); ANA CHMMETPHYHBIX 3J1aHHH C COBIa-
JalOWHMH pacYeTHLIMH LEHTPAMH MacC H XECTKOCTeH 3Have-
HHE d, NpUHEMaeTca 1o u. 2.17.

Pacnonoxende ueHTpa Macc 31aHHS OTHOCHTEJNbHO KpaliHed ocu B
naane (puc. 5) ym HAa KAKOM-AHOO YpOBHe MOXer OHTb ONpelesieHO 10
bopmye

ny
it
}_; Qu Yu

u=1\

Yu = ; (11)

Y q,

u=1

rae Q, — Harpysku, NpHHHEMaeMbie COCPEIOTOUYCHHBIMH B OTAEJbHHIX TOY-
Kax NJaHa 3JaHus;
Yy, — PACCTOSIHHE OT Kpa¥Hedli OCH [0 COOTBeTCTBYIOLIEH Harpys-

KH Qnq.

CyMMHpOBaHHe NPOH3BOAUTCH 1O BCeM TOYKaM, TAe NpHHATA cocpe-
JAOTOYEHHas HArpyska.

Pacno/ioxeHHe LEHTpa KecTKOCTeH 34aHHA OTHOCHTENbHO TOH Ke
Kpafitefi ocu (pHuc. B) 4 MOXKeT ObiTh ONpeAeeHo 10 popmyne
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Lx X Pre. 5. K ofpellenennio MEeHTPOB
? MacC H KecTKoCTeH 3nands g naade
S 1 — neHTp MeCTKoCTel

o
0“ I C:a 'l
T n,
a
X
Cra }; Cra¥,
L T y - g-—.
u | e P =, (12)
2
R - S— 2 Cra
a=1

rae C} — XeCTKOCTh B Hanpasienuu paccMaTpnBaeMoil OCH Kamkjol

BEPTHKANBHON KOHCTPYKIKH @ HA YPOBHe k;
Ya — paccTosiHHE OT KpalHed ocH A0 COOTBETCTBYIOHIEdl KOHCT-
pYKLUH a,
CyMMHpPOBAaHHE NPOWIBOZHTCA NC RCEM BePTHKANbHHIM KOHCTPYK-
ITHAM,
AHaJOru4YHO BRUHCJASIOTCS TNOJ0XKEHHS UEHTPOB MAacC H XKeCTKOCTeH
KOHCTPYKUHII OTHOCHTEIBHO APVIOH OCH 31aHHS.
Vriosas XecTKocTh spanua K kB YpOBHE k nepekpHTHA cnpeje-
aserca no popmyae

Kp oK
Ky = —Co1efe (13)
Kipe1yp+ Kig

npuyem npu k=1

KkCD = Kkm'
rae Kpyp— yraosas Xectkocts spyca B ypoBHe k-ro uepekpuitas (UpH
YCIOBHH, 4TO R-fi sipyc cBOGCAHO NOBOpAuYuBaeTcss B TOPH3OHTAJbHOH
IIOCKOCTH, &8 OCTallbHEIE 3aKpen/JeHn),

E (Ca lxa : ka _‘;a) (14)

rie ka u C’ — XKECTKOCTH KaXJO# BepTHKaJbHOR KOHCTPYKUHH B
ypoBHe k COOfBETCTBEHHO B NPOAO/bHOM U flONepey-
HOM Hanpannemmx;
Ixa 8 lya— paccrosinus KaX[0H BEPTHKAJILHOM KOHCTPYKUKM
COOTBETCTREHHO 10 NPOJOJBHOH ¥ nonepeunoil oced,
NPOBEAEHHBIX Yepe3 HeHTp JKecTKocTed 3jauusd
(pue. B).

CyMMHpOBaHHe NPOH3BOANTCH WO BCEM BEPTHKAJNBHEIM KOHCTPYKUH-
SIM, KEeCTKOCTh KOTOpHX yUHTHBAeTCA B pacyere (CTOMKH Kapxaca, cBd-
8H, CTEHH H T, IL).
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2.19. TIpoekTHpOoBalHe OCHOBaHHA ¥ (QYHZAMEHTOB 3HaHHA JAR
CTPONTEALCTBA B CeHCMHYGCKHX pafioHaX CJi®AYyeT NpOM3BOAHTbD B COOT-
BeTcTeHA ¢ TpebGoBanuaMu raas CHull no npoektuposauuio ocHoBaHHA
3/laHHR H COOPYXEHHUH, N0 NPOEKTUPOBAHUIO OCHOBAHHA H QyHKAMEHTOB
HA BeYHOMEep3JbIX I'PyHTax, no NPOEKTHPOBaHHIO CBaHHHX (pyHAaMeHTOB
il TJ1yGOKHX OIOp H C HCNOJb30BaHHEM pa3paGoTaHHHX B pa3BHTHE 3THX
raap CHull pexkoMenpauuf, a TakXKe € yueTOM yKka3aduid pasi. 4 ma-
CTOSIHEro NOCO6HS.

3. KAPKACHBIE NPOHU3BOACTBEHHDBIE 30AHHAL.
OBUIHE MOJO)XEHHSA

3.1, B kapkacHbIX 3JaHusIX KOHCTPyKuueli, BocnpauuMaiomefi ropH-
SOHTANLHYI0 CEHCMHUYECKYIO HArpysKy, MOXET CJYXKHTb: Kapkac, Kap-
Kac ¢ BePTHKaJ/IbHHIMH CBSI3SIMH H AHa(parMaMH XKeCTKOCTH.

CeficMHYeCKHe CHJIH, JeACTBYIOMHE B IJIOCKOCTH C2aMOHECYUIHX
CTE€H, JO/KHH BOCHPUHHMATHCS CAMHMH CTEHAMH,

3.2, 3xanHna caeAyeT NPOEKTHPOBATH C COGMIOZEHHEM CJAEAYIOIHX
TpeboBaHHi:

a) MeXAy NOBEepXHOCTSIMH CTEH M KOHCTPYKIH;IMH Kapkaca JOJKeH
npesycMaTpPHBATLCA 3a30p He Menee 20 mM;

6) B Mecrax nepecedeHHs TOPILOBBIX M NOMNEpeUHHIX CTeH C MNpo-
LO/IbHHIMH CTEHAMH JAO/DKHH YCTP2MRaTbCA aHTHCeACMHYECKHE HIBH Ha
BCIO BLICOTY CTeH;

B) B HaBeCHbIX CTeHaX AOJKHH YC1DAHBATHCH TOPH3OHTAJbHHE aH-
THCEHCMHUYECKHEe IUBH N0 BCed JJIMHE CTeH, NPH 3TOM pacliofioXKeHHe HX
NO BHCOTE CTeH OnpelefseTcss B COOTBETCTBHH C YKa3aHHAMH pasl. 5 B
33BHCHMOCTH OT IIPHHATOH KOHCTPYKUHH CTEH;

I) KpemjleHHs CTeH K KOHCTPYKUHMsM KapKaca He HOJIKHbI NpendT-
CTBOBATh TOPH3OHTAJbHLIM CMELUEHHSIM KapKaca BAOJb CaMOHECYUIMX
CTeH HJH CMEUIEHHSAM KapKaca B IIpele/iaX BBICOT HaBeCHHX fpYCOB
cTeH (IpH HaBECHBIX CTEHAX);

I} TEeperopoixku AOKHBH NPOEKTHPOBATHCH Taxkum obpa3oM, 4ToOH
OHE He YBEJWYHBAJK XKECTKOCTh Kapkacos 3aanug. Pexomennanuu no
BHIK/IIQYEHHIO MEeperopofoK H3 paboThl COBMECTHO € HECYU[HMH KOHCT-
PYKIHAMH KapKaca 8[aHHs NpHBe/eHH B pa3a. 6;

€) JeCTHHUHHE KJETKH H JHPTOBble WAaXTH 31aHUA clelyeT YCTpaH-
BaThb B COOTBETCTBHH C pa3i. 7,

3.3. Ilpu pacyerax KapKacoB 374aHHi (OTCEKOB) C ydeToMm CEACMH-
HYeCKHX BO3AeACTBHA JepOpMaIUHM KOHCTPYKLHIA He ODAHHYMBAIOTCH, €cC-
Ji1 06eClieUHBAETCA Hecyillas CNoCOOHOCTL KOHCTPYKUHA € yYeToM HX
J1epOPMHPOBAHHOTO COCTOSIHHS H €CJIH HE YCTaHOBJGHH NpellelbHEIE 3HA-
YeHHsi 3THX JAe(opMauufi 0O TEXHOJOTHYeCcKHM TpeGoBanusm (cMm. o,
2.10).
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3.4. AnTuceficMHuecKHe WBH CJEAYET BHIIOMHATL NMyTeM YCTPOICT-
Ba NapHBIX paM CO BCTaBKOH C COXpaHEHHEM KOOPAHHAUHOHHHX OCeH
3paumii. PaaMephl BCTABOK HA3HAYAIOTCHA B 3aBHCHMOCTH OT UIHPHHBL
aHTHCeHCMHYeCcKOro 1isa,

3anosHeHHe aHTHCEHCMHYECKHX iUBOB He JQO/DKHO MOpensTcTBOBATH
B3aUMHOMY CMEUIEHHIO CTeH H Kapkacos (oTcekos). Haumenbmwas uni-
pHHA aHTHCEfiCMHUYECKOTO [IBa «a» (MM) Ha3HAYaeTcs B 3aBHCHMOCTH
0T BHICOTHI 37aHHA (cM, 1, 3.5} u onpereasercs no dopuyie

a= Ay A, + 20, (15)

rae Ay 0 Ay — MakCHMajbHble NMepeMepieHHsT (MM) ABYX CMeXKHBIX Kap-
KacoB (OTCEKOB) 3AaHH#, paslefeHHBX aHTHCEHACMHYECKHM IIBOM HpPH
NeHCTBHH PacyYeTHBIX TFOPH30HTAJbHBIX cefICMHYEeCKHX Harpy3ox.

3.5, Ilpu BncoTe 31aHnA A0 5 M HIHpHHA [UBAa J0/KHa OBITH He Me-
Hee 30 Mm. [as 3xanuii GoJipiiell BHICOTHl MHHHMAJbHYIO INHPHHY IUBa
clefyeT yBeandHBaTb Ha 20 MM Ha Kax/jble 5 M BbICOTAL

3.6. Ilpn ompenesenrn XKeCTKOCTH KapKaca JKeCTKOCTb CTeH, 3amlpo-
eKTHpOBaHHBbIX ¢ cobaioneHHeM TpeGosaHuii 1. 3.2, He yYyHTHBaeTcsd, 3a
HCKJIIOYEHHEeM MKECTKOCTH CaMCHECYUIHX CTEH B HAlPaBJ/CHHH, NepleH-
JMKYJsSipHOM HX INIOCKOCTH, KOTOpasi NMPHHHMAaeTcs B COOTBETCTBHH C
n. 5.40.

[IpuMeuarnune, [IpoekTHpOBaHHe KapKacoB 3JaHHi AonycKaercs
NPOH3BOAHTh C YYETOM KECTKOCTH HABECHHX CTEH H NOZATIHBOCTH CO-
©XMHEHU! 3/leMEHTOB KapKaca NPH HajJHYHH anpoGHPOBAHHHX 3IKCIEpH-
MEHTaJbHBIX JaHHBIX H COOTBETCTBYIOIUHX PeKOMeHAallHfi 1o HX YueTy.

3.7. TlokpuiTHa K TepeKpHITHA 37aHHi XOJXKHB ObiTb BO3MOXKHO §0O-
Jiee XKEeCTKHMH B TOPH3OHTaJbHOH maockocTH, s obecneueHus Heobxo-
AUMOH KEeCTKOCTH XHCKAa MOKPHITHA M NEPEeKphiTHS ¢ NpuMeHeHHeM c6op-
HBIX Kene300eTOHHBIX MJAHT MOJIKHB NPeAyCMaTpHBATbLCS MepPONpHATHS
B cooTBeTCTBHM C nm, 3.28—3.46, 3.74, 3.76 n 3.82, a 147 NOKpHITHA H3
CTANBLHOTO NPOoQUJIHPOBAHHONO HACTHAA, acOEeCTOUEMEHTHBIX IMUT (Kap-
KacHbiX H (ecKapKacCHBIX), BOJHHCTHIX JHCTOB B COOTBEICTBHA C
nn. 3.42—3.45, 3.60.

3.8. Ilpu mnpoekTupoBaHHM 3RAHHE CJaeayeT NPeIycMATpHBATE U
OpOBepATE PAcYEeTOM KpellieHHs BBICOKOTO H TsAXKeNoro o00pyAoBaHUS K
HeCYWIHM KOHCTPYKLHMSAM 3JaHuil, a Takke YUH1HBATh CEeHCMHUYECKHe
YCHIHS, BOHUKAIOMHE TIPH 9TOM B HECYLUHX KOHCTPYKUHAX (cM. m. 3.68),

3.9. Bubop mapok crajefi AAs XKeA€300CTOHHBIX H CTAJbHBIX KOH-
CTPYKOMii 31aHHA NMPOH3BOJIATCA B COOTBETCTBHH ¢ TPeGOBAHHAMH IJIaBH
CHull no npoeKTHPOBaHHIO GETOHHEIX H XKese300eTOHHBIX KOHCTPYKUHE
¥ r1agel CHuIl no npoekTHPOBAHHWIO CTANBHBHIX KOHCTPYKUHA. DJIEKTpO-
B AJi CBAPKKH apMaTyphi Ha3HAUalOTCs B 3aBHCHMOCTH OT KJacca ap-
MaTypsl no «MHCTpYKIHM NO cBapKe CcOeNHHMEHHHE apMaTypHl H 3aKjaaj-
HHIX JeTaleli Keae300eToHHBIX KoOHCTpykumits (CH 393-78), a aas

20



cBapKH cTaJbHbIX KoHcTpykuuii mo CHull no mpoexTHpOBaHHIO CTafb-
HEIX KOHCTPYKuuH, Ilpn pyunofi Ayrosofi CBapke PeKOMeHAYeTCs MpH-
MEHSITh 3jeKTpoas 3427, 346A u 350A.

Kapkac oxHo3Takuoro 3ganuda. O0uiue nojoxkeHus

3.10, Kapkacbl 01HO3Ta)KHBIX [POH3BOACTBEHHMIX 3JaHHE C pa3me-
pamé no n. .l B monepeuHom HanpaBJEHHH PEKOMEHIYETCH NPOEKTHPO-
BaTh, KaK NPaBUJAO, 10 KOHCTPYKTHBHOI cxXeMe B BHJe CTOEK, 3aIIEMJIEH-
HBlX B QYHAAMEHTaX W HIApHHPHO CONUPSIKEHHBIX C PHreJAAMH TOKDHITHS.

B ananuax co cTajbHbIM KapKacoM ¢ BHCOTaMH GO/IbLIHMH, YeM npe-
OYCMOTPEHO YHH(HUHPOBAHHBIMH TaGapHTHBIMH CXeMaMH, CONPAXKEHHS
KO.IOHH C DHTe/IIMM DOKDBITHS] DEKOMEHJIYETCs BbLIROJHSATh B BHAE JXKeCT-
KHX paMHHIX y3JI0B C LeJblo orpaHuueHns AedopMaluii oT celCMHUYECKHX
HArpy3oK, B nmponosibHOYM HanpaBJeHHH KapKachl MOTYT NPOEKTHPOBATh-
¢ MO TOH Xe KOHCTPYKTHBHON CieMe, KaK W B IIONepeYyHOM HallpasJe-
HHH HJIH MO CXeMe C YCTAHOBKOH CTAJbHBIX CBsA3efl MeX]y CTOAKaMH,

I[Tpumeuanne I[IpoekTHpoBaHHe 34aHUH C MNPOCTPAHCTBEHHLIMH
KOHCTPYKUHSIMH NOKPBITHH THMAA CTPYKTYp CJEAYeT BHIIOJHATb B COOT-
BETCTBHH ¢ PyKOBOACTBOM 00 NPOEKTHPOBAHHIO CTPYKTYDHBHIX KOHCT-
PYKUHE,

3.11. Pacyer kapxacoB OAHOSTAXHbLIX 3Xauui (OTCEKOB) Ha TOPH-
30HTaJbHble CeHcMHUYecKHe HarpPy3KH pEKOMCHAYETCs BHINOJHATL HA
3BM c yueTOM HX NPOCTPAHCTBEHHOR PaBOTHL

Ilpn pacuere Ha ceficMHueCKHe HArpy3KH B IONEepevHOM HampasJe-
HHH B KauecTBe 3KBHBAJIEHTHOH JHHAMHYECKOH MOJEJN KapKaca MOKeT
NpHAAMATLCH pacyeTHas CXeMa, COCTOSINAst H3 MONEpeuHHiX paM H (ax-
BEPKOBHIX CTOEK (B cJaydae HX 3alleMaeHHA B (yHIaMeHTax), COeAHHEH-
HHX B YPOBHE HX BepXa CTEPMHAMH OCCKOHEUHOH KECTKOCTH C YCAOBHOH
npono/bHOA 6anKoi, xecTkocTh Kotopo#h (Efyc) 3KBHBaNeHTHa cywM-
MapHO# TOPH30HTAJNbHOH JKECTKOCTH JHCKa NOKPHTHA B NOMNEPEYHOM Ha-
npasjennu 3aauusi (puc. 6,a). BeprukajabHbe Harpyskm B pacueTHOH
cXeMe MPHHHMAIOTCA COCPeAOTOYCHHMMH B LEHTPax MpHBelIeHHs B COOT-
BeTCTBHH C YKa3aHusMu 1. 3.12,

IpH NOKPHTHAX H3 COOPHHIX XKeje306eTOHHBIX MAHT (cM. nn. 3.28+
3.30) nau H3 npoduINPOBAHHOTO CTANbHOTO HACTHAA, KeCTKo CBf3aH-
HOro ¢ mporouamu {(cM. n. 3.45), monmyckaeTrcsi NpHHHMAaTb AHCK NOKpHI-
THy GECKOHEUHO MEeCTKHM B I[ONEepPeYHOM HaNpaBjieHHH 3HaHHs, B stom
cayyae, B HeJdAX YyMeHhIHEHHS BBHIYHC/HTEbHHX paboT, nonepeyHHe pa-

Mbl, KpOMe PACCUMTbiBaeMOH, MOTYT ObITb 3aMEHEHH B PacyeTHOH cxeMe
Kapkaca OJAHOM SKBHBaJICHTHOH CTOHKO#M, a BCe (paxBepKOBHE CTOHKH —

Ipyrofl sKkBHBaJeHTHOH ctofikofi (puc. 6,6).
Npu pacuere Ha ceficMHYeCKHe HArpyskd B NPOAOJBHOM Hampas.ie-
HHH B KaueCTBe 5KBHBAJICHTHOA NHHAMHYeCKOH MOJAG]H Kapkaca IpH Ha-
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Puc. 6. JduHuaMHY9eckHe pacueTHBi€ cXeMpl Kapkaca saaHdd (orceka) mpu Aedict-
BHH celicMHYecKkoOlli Harpy3ku B nonepednom (o, 6) M npoaOsbHOM (g) HanpaBae-
HEAX

7 — paccuUHTeIBaeMass IDonepeuHass paMa; 2 — ¢TofiKa, 3aMeHAIass BCe JAPYyrue
noriepeuHble paMbl; § — cToika, 3ameHsOWAs Bce ¢(axBepKOBbie CTORKH

JIHYHH BePTHKAJbHBIX CBfi3eH MeXAy KOJOHHAMH MOXeT IMpUHHMATHCS
pacyeTHasi cxeMa, COCTOSWIAsA H3 BCeX CBSI3€BHIX Nanejel M KoJoHH (Aas
CTaNbHBIX KapKacoB AONYCKAETCHA KECTKOCTb KOJOHH He VYHTHBATH,
pHc. 6, 8), a IPH OTCYTCTBHH CBsi3ell — pacuerHasl cxeMa COCTOHT H3 Npo-
NOJNBHHX paM K (AXBEPKOBHIX CTOEK, €CJAH 3TH CTOUKH 3alieMJeHH B
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¢dynnaventax, CBs3eBbe NAaHeAH, NPOROJALHHE DAMB H (PAXBEPKOBHE
CTOHKH B yPOBHE HX BepXa CUHTAIOTCH COCAHHEHHBIMH GECKOHEYHO XKecT-
KHMH CTEPXHSAMH C YCJOBHOH momepeunofi 6afKof, XeCTKOCTb KOTOpo#t
(Elyc) 5KBHBaJIE€HTHa CYMMapHO# FOPH30HTAJbHON ECTKOCTH AHCKA NO-
KPHITHA B NPOJOJbHOM HanpasJeHHHn 3RaHus (orceka). Ilpu orcyrcrBHR
HEOGXOAHMBIX NAHHBIX TMO OHEHKe FOPH30OHTAJIbHOH XKeCTKOCTH JIHCKa mo-
KDHITHSI 33aHHf (OTceKa) pacueT KapKaca B IpPOJOJBbHOM HalpaBJieHHH
PeKOMEeHYeTcsl BHITOJHATE B COOTBETCTBHU ¢ yKadaHusmu um, 3.13—3.15.
BepTuKkajbHble HArpysKH TPHHHMAIOTCA COCPEIOTOYEHHHMH B YpOBHE
BepXa CBA3CBHX Nauejiefi WM NPOAOJPHHX PaM H ONpeAeNNIOTCH B CO-
oTBercTBHH ¢ m. 3.12.

3.12, BepTukajbHHe HArpy3KM IPHHHMAIOTCH COCPEJOTOYEHHBIMH B
C/CAYIOUWHX LUEeHTPaxX NPHBEACHH:

a) B YpPOBHe Bepxa CTO€K Q™ — o1 co6cTBeHHOrO Beca MOKPHTHS
(BK/II09ass BeC MOJABECHHX NOTOJAKOB; NMPOMBIIEHHHX NPOBOXOK; NyTeft
NOABECHHX KpaHOB; COGCTBEHHO IIOJBECHHIX KpaHOB, 0e3 Beca TejexeK
¥ IPy32, NPH KATAHHH KPaHOB NMEPNEHIMKYJISPHO PACCMATPHBACMOMY Ha-
IIPaBJACHHIO H 1p.), CHera, CTeH H INEPEropojoK, Paclo/iOXkeHHHX BHIUe
BEpPXa KOJOHH, H !/, COGCTBEHHOID BeCa: KOJOHH, CTEH M NEPEropOiOK,
pacmoJIoKeHHHX B Ipefesax BHCOTH KOJOHH; NPH CAMOHECYUIHX CTeHaX
BK/OUaeTCs COOCTBEHHHA Bec CTEH, PACHOJOXKEHHHX TOMALKO B MIoC-
KOCTSIX, NepHeHAHKYJAPHHX HaNpaBACHHIO AeACTBYIOIHX CCACMHYECKHX
Harpysox;

6) B ypoBHe HH3a NOJIKPAHOBHIX G6aJOK-— OT COOCTBEHHOTO Beca
NOJAKPAHOBHIX 6aJIOK, PesbCOB KPAHOBHIX NMyTeA H TOPMO3HHX KOHCTPYK-
uuit (QT %) u Mocros KpauoB (Q*P) (MOCTH KP2RHOB VUHTLIBAIOICH TO/Ib-
KO TpH pacdeTe KapKaca B NONMEePeYHOM HANPABJEHHH); IPH 3TOM B KaX-
JOM KPaHOBOM NpOJIETe PACCUMTHIBAEMOR MOTNepeyHod paMH YYHTHBACTCA
[0 ORHOMY KpaHy; BeJHUHHA HArpyskH, AeHCTBYIOLlefl Ha j-YIO CTOHKY
[OTIepeYHoi paMbl pacyerHofi CXeMH Kapkaca, B CTBOpe KOTOpOH ycTa-
HOBJ/IEHbI MOCTOBBIE KPaHH, ONpefe/saeTcs no GpopMyam:

nn, Q<P
Gk =—),
16
o (0P 02) o
QiC = 2 *

rie Q‘;{;—Benuqnﬂa Harpy3kd, geficTByomefi Ha KpafHIOIO CTOHKY
KPaHOBOTrO NpoJieTa NnonepeyHod pamsl;

Qj;P — penmunHa HArPy3KH, AeficTBYIOme#l Ha CPEAHIOI0 CTOHKY mo-
nepeuHol paMH, PACHOJOXKEHHOH MEXAY T1poJieTaMd 2 H
n+1, B KOTOPHX YCTAHABJHBAIOTCA MOCTOBBE KPaHH;

n= 1,1 — KoadpHIHEHT NeperpyskH;
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PHc. 7. PacyeTupie cxeMbl paM KapKaca

1T

JITTTT

N

v

o
=4

v

%
<

‘KSI:;SK

a — nonepeuHblfi paspes 3FAHHS € KeNe300ETOHHBIM Kapracom; 6 — JAHHaMHuecKas
pacCierdas cieMa KapkKaca 344aHHA, 8 — nonepequmﬁ paspe3s 31aHusg CO CTamsHbIM
g1apHUpHOM OMHDaHHH

KapKacoM:

2 — pacyeTHas CcXeMa MNOUEDeYHOH
HeCYIIHX KOHCTPYKUMI MOKDHITHA Ha KOJIOHHML:

paMel OpH
@, e — npojonpHHId paspes 31a-
%, 3 — npoAoabHHR

HHA ¢ Keae300eTOHHBIM K3pPKacOM H ero pSClTETHaH cxeMmas

paspes 3faHHA co CTajJbHLIM KapkKacoM H ero pacyeTrHas cxema
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n,— KosbduuneHT coueraHud, Hasmauaerca no m, 2.2, Jonye-
KaeTcs Npd ONpefe]eHHH NepHOAOR COGCTBEHHHIX Ko.e0anull
31aHHH (OTCEKOB) NMPHHEMATh ne =0,5;

QFP — mec MocTa Kpama (6e3 yuera Beca TENEXKH H rpysa), pac-
T0102(eHHOT0 B CTBOpE HONEPEUHOH paMbl PACUETHON CXeMhl
KapKaca;
CiP u Q7P | — 1O Xe, NMpH pACHOIOKEHNH KPAHOB B NpOJETaX n H n+1;
B) B YPOBHE CEPeAMHB BHICOTH CTOEK — !/ cOGCTBEHHOIn Reca’ KO-
JoHH {(QF), CTeH 1 DeperopoiOK, PACHOJONKEHHHIX B [pefedaX BHCOTH
Koa10HH (Q°).

Harpyskn QU, Q"% QF u Q¢ zoMKHH onpejeisithcf ¢ KOIPQuuu-
€eHTaMH COYETAHHH, NPHHHMAaeMHIMH B COOTBETCTBHH C 01, 2.2,

3.13. JlonyckaeTcsi BHIHOJHATH pacyeT Kapkaca 3ianus, DPUEHMAas
DHHAMHYECKYIO PACUeTHYIO CXeMy B BHAE HEBECOMON KOHCOJbHON CTOMi-
ki (puc. 7,6), 3auleMJeHHON Ha ypoBHe Bepxa (yHAaMeHTa, C BeCOM,
COCPENOTOYEHHHIM HA YPOBHE BEPXa KOJIOHH (CHCTeMa ¢ OfHOH CTeNeHbIo
cpooanj. B sTom ciayuae xosgpduuHEeHT 1 paBeH eJHHHIE, a NEpHOZ
co0cTBeHHBIX KojleGaHM# Kapkaca B ceKyHAax T ompeneasercs no Qop-
MY.Ie

T =2n < ; an
Ce
rae Q— BepTHKa/nbHag HarpysKa, TPHHAMAaeMas COCpPeloTOueHHOfi B
YpOBHE BepXa KOJIOHH;
C — XeCTKOCTb KapKaca 3jaHus (OTceKa) Ha YpOBHE Bepxa Ko-
JIOHH;
g — YCKOpeHHe CHJBI TAXeCTH.

Harpyska Q (c yuyeroM KO3QOHLHEHTOB Neperpy3ku @ Ko3pPuiH-
SHTOB COYETaHHi, TPHHHMaeMLIX B COOTBETCTBHH C yKadauusMi n. 2.2)
COCTaBAsETCH H3:

a) coOCTBeHHOro Beca NOKDHITHSN (BKJIOYAas BeC HOABECHHX MOTO.I-
KOB; NIPOMBILJICHHBIX NMPOBOXOK; MOABECHHX KPAaHOB ¢ NyTsMH, 6e3 Beca
TeJleXXKeK M rpys3a, IPH KATaHHH KPaHOB TEPNeHAHKYJNSPHO PACCMaTpH-
BaeMOMYy HampamJAeHMI0 H [p.), @ TaKkKe CTeH H NePeropofok, pacro-
JOXEHHbIX BHUIE Bepxa KOJIOHH, COGCTBEHHHH BeC CaMOHECYLIHX CTeH
yurTHBaeTcs 1o n. 3.12a;

6) /4 co6CTBEHHOIO Beca: KOJOHH, MOAKPAHOBBIX 6alOK, TOPMO3HBIX
KOHCTPYKuHMii H YYacTKOB CTeH U NEPeropojiok, PACHOJOXKeHHHX B fpe-
lleJlax BHCOTH KOJOHH; COGCTBEHHBII BeC CaMOHECYLUHX CTE€H YYUTHIBA-
ercest mo 0. 3.12a;

B) !/s coBCTBEHHOTO Beca MOCTOB ONOPHHIX KPAHOB, PACHOJOXKEHHHX
B 3L2HHH HAH OTCeKe {TOJNBKO NIPH pacyeTe B IONEPEUHOM HaNPaBJeHHH);

T} CHEroBBIX Harpy3oK.
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Tlpu onpeleneHdd Harpy3kH Q) YUHTHRAOTCA yKasamps u, 2.3,
JKecrkoeth Kapkaca sganus (OTceka) Ha ypoBHe Bepxa KoJoHH C
onpeaeasieTcsa 0o ¢Gopuyie

C=§T‘_; /8 ks (18)

n — YHCJO KOJOHH (/4 paM) B Kapkace 3xaHus (0r1CeKa);
Okp— NepeMelleHHe OTACNbEOH KOJOHHB (W paMbl) HAa ypOBHE ee
BepXxa OT JEHCTBHA TOPH3CHTAJbHOH ©IHHHUHOK CHJH, IPHJIO-
JKEHHOMA B TOM € ypOBHe,

TlepeMellieHHa TPOROJABHHX paM Kapkaca ¢ Kese300eTOHHHMH KO-
JIOHHAMH M CTAJbHBIMH CBSI3SIMH MEXAY HHMH BHYUCAAIOTCA C YYETOM
nedopmanuii 3TEX CBs3ell; nepeMellleHHss NPHCTEHHHX KOJOHH B 3JaHHAX
¢ caMOHecYlU{dMH CTEHAMH B HANPARJCHUH NCPICHINKYIAPHOM HX NJIOC-
KOCTH, BHUHCJISIOTCS C YUETOM XXeCTKOCTH CTeH B COOTBETCTBHU C M, 5.40;
nepeMelleHHs MPOAOJbHBIX CTaJbHLIX paM HONYCKaercs NpHHHMATh pas-
HBIM 7iepeMelen o HX CBA3eBHX NaHesel.

Ilpr Hanpuuu B 3naHHA (OTCEke) € KECTKHM AHCKOM NOKDHTHS KO-
JIOHH TNPOJOJBLHBIX H TOPLEBHX (axsepkoB (B cayyae HX 3amleMJcHH:A
p (QysiameHTax) nepeMellleHHs] K2pKaca BBIYHCJISAIOTCH C YYETOM IKECT:
KOCTH 3THX KOJOHH,

Mpumeuanue PekoMenaanhy no onpejeieHHI0 NapaMeTpoB OXA-
HO3TaXKHEX 374HHA C XKelJe30GeTOHHBIM KapKacoM C YYeToM CHHXKEHHS
KECTKOCTH KOJIOHH NpH A€ACTBHH CefCMMYECKHX HATPY30K NpuBeleHbl B
OpHIIL 2.

3.14, Ilpu pacuere Kapkaca 3Janusi (OTCeKa) Kaxk CHCTEMBI C OJHOM
cTenenbio cBoGoAH (cM, IL 3.13) pacuerHnie ceficMHueCKHe HATPY3KH, [ef-
CTBYWONIHE HA DPACCMATPHBAEMYIO NONEPEYHYIO WAH TPOJOJbHYIO pamy
(cBA3eBYI0 TNanesb), onpenensoTcss mo dopMyie (1) H NpHHEMAOTCA
(puc. 7,2,¢,3):

a) OT BepTHKa/bHOR HAarpyskH QT, pacmosioXXeHHO# BHIle YpOBHS
Bepxa KOJIOHH, — COCPEAOTOYEHHRIMH S™, MPHJIOXKEHHNMH B YPOBHE Bep-
Xa KOQJIOHH,

Harpyska QT cocrap/sercs B3 cOGCTBEHHOTO BeCa NOKPHTHA (BKJIO-
uast BeC NOABECHHX NOTONKOB; NPOMHIWICHHHX NPOBOAOK; MyTeHd moj-
BECHHX KpaHOB, COGCTBEHHO NOMBECHbIX KpaHOB, 6e3 Beca TENeXeK H
rpysa, OpH KaTaHHH KDAHOB IEpNEHIMKYJSIPHO PaCcCMaTPHBAEMOMY Ha-
IpaBAeHHIO H Jp.), CHera, CTeH H NeperopoJOK, PAClOJOMEHHBIX BHIIE
Bepxa KoJoHH, 2 takxke 50 % coOGCTBEHHOro Beca CTeH H NEPEroOpoioK,
CBA3AHHEX C NOKPHITHEM C MOMOMDLIO PaxXBEPKOBHIX CTOCK.

Ceficupueckas Harpy3ka S” Ha MoNlepedHYI0 HJH NPOAOAbHYIO pa-
My (HJH CBA3eBYI naHesb) BHYHCHRETCH B COOTBETCTBHH ¢ M. 3.15;

6) or COGCTBEHHOro Beca KOAOHH 3jaHHH Q¥ ~ COCPEROTOUEHHMI-
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mu S¥, mpusoxennmMu B yposHe 0,5/, HIH DaBHOMEDHO pachpejeneHs
HBIMH [0 AJIKHE KOJIOHH — Sk

SK=K, K, ABK,, Q%,

(19)
S* = SE/H = K, K, ABK , Q" /H;

B) OT cobcTBeHHOIO Beca MOAKPAHOBHIX 0aJioK, pejbCOB KPaHOBBIX
OyTell H TOPMO3HBIX KOHCTPYKUHH QF 06— cOCpenOTOUEHHBIMH, OpPHJIO-
XEHHBIMH B YPOBHE HH3a NOAKPAHOBHIX 6aJiok:

$™0 = K; K, ABK , Q™ (20)

r) or cofcTBEHHOrO Beca Y4acTKOB CTeH M INEpPEeropoloK, Pacnodo-
JEeHHHX B HpefefiaX BHCOTH KOJOHH HPH oNpede.eHHH celicMHYeCKHX
Harpy3oK, AeHACTBYIOIMX B HanpaBJEeHHH, NepHEHAHKYJSPHOM [LIOCKOCTH

CTEH W Neperopoick; QF — COCpeAOTOUSHHHME S, NPHJIOKEHHBIMHI B
ypoeue 0,5/, wuau paBHOMepHO pacHpefefeHHHMH 0 JJIiHe KO-
JIOHH — S¢°:

Sg == Kl K2 AﬁKW ch

@)
$¢ = 53/ H =K, K, APK , Q°/H;

I) OT cOGCTBEHHOTO BeCa HAaBECHBIX CTeH, PACHOJOKEHHHX B Ipe-
JeJiax BHICOTH KOJIOHH, TIPH ONpeAeNeHHH cefiCMHYECKHX Harpysok, jeii-
CTBYIOIHX B INIOCKOCTH 3THX CTeH, QF ¢ — cOCPeNOTOUEHHBIMH, HPHJIO-
JKEHHBIMH B YPOBHE ONOPHAHIX KOHCOJeH HAaBECHBIX CTeH:

§%C = K, K, APK, Q°<; (22

e) Oor CcOGCTBEHHOTO BeC2 MOCTOBBIX KPAHOB— B COOTBETCTBHH C
m. 3.17.

B ¢opmynax (19) m (21) mox H mnpHHATO paccrodHHe OT Bepxa
hynnaMeHTOB 4O Bepxa KoJoHH; ommcanue napamerpos K, K, 4, B,
K npuBeneHo B pa3n. 2.

BepTuradbHHe Harpyskd Q HOJKHB ONpPeAeNSITECA C KO3(pPHIHEH-
TaMH COYeTaHHH, MPHHHMaeMbIMH B COOTBETCTBHE C n. 2.2. Iipu omnpene-
JICHHH CefiCMHUECKHX HArPY30K OT COOCTBEHHOIO Beca CTEH H NePeroponok
JO/KHB YYHTBHIBATBCH yKasarus nd. 2.3 u 3.12a,

Mpumeuanne Cpssepble NaHeJH NPOAOABHHIX PSIOB KOJOHH
IONYCKAETCsi PACCYHTHBATL TONLKO Ha JefCTBHE OfHOH celiCMHYeCKOH Ha-
rpy3ke S" B YPOBHe BepXa KOJOHH, NPH 3TOM B BePTHKAJbHYIO Harpys-
Ky QU, ompeneisieMyio MO MOANYHKTY «a», cledyeT A00aBHTh Harpysky
oT /4 cOBCTBEHHOTO Beca: KOJIOHH, NOAKPAHOBHIX GallOK, TOPMO3HHX KOH-
CTPYKUHA H YYACTKOB CTEH H NEPETOPOAOK, PACHOJOKEHHBHX B Npejenax
BHCOTH KOJIOHH,
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3.15, CeficMuyeckas marpyska ST, neHcTBywlllasi B ypPOBHe Bepxa
KOJIOHH paccMaTpHBaeMoH I1onepedHofi HJM NpOJOJBHOH paMbl (CBs3e-
BOH TNaHeNH) KapkKaca sjaHHs (OTCeKa), pacCYnTHBAEMOro B COOTBET-
cTBHH c 1. 3.14a, onpeaensercs:

a) ADH MOKPBITHAX W3 COODHBLIX XKeJe300eTOHHBIX IVIHT: HAa No-
nepeuHyo pamy — 1o ¢opmysie (23); Ha NpOOMbHYIO pamy (CBsi3eBYIO
naHesJb) NPH OPOJCTAX MNONEPEYHHIX paM RO 24 M BK/IOUHTEIbHO — IO
¢dopmyae (23), a npu mposerax Gosee 24 M —mo dopmynam (23) H
(24) u npunumaercs AJs pacuera Gosbilee 3HadenHe ST, MOLCYHTAHHOS
1o 3THM ABYM (popMmyJam:

8" =K, K, ApK,,Q" C,/C; (23)
S" =K, K, ABK, Q" A /A, (24)
rae Q' — BepTUKa/MbHAA HATPY3Ka, BHIUMCJIEHHAA OJs BCEro Kap-

Kaca 3janus (OTCeKa);
B — KoathbHIHEHT NTUHAMUYHOCTH, BHUYHCJEHHBIH AJAs Kapka-

ca 3nanus (oTceka) no popMmyaam (3)—(5);

C 1 Cp — XeCTKOCTH Ha YPOBHE BEPXa KOJOHH COOTBETCTBEHHO
Kapkaca 3faHus (0TceKa) H paccMaTpHBAEMOH paMbl
(#7u cBA3eBOll maHesH), ompefessemble N0  popMyde
(18);

Au Ap— rPY30Bbie IVIOLLAAH COOTBETCTBEHHO 3JaHHS (OTCeKa) H
paccMarpuBaeMofi pambl (CBs3eBO# naHesH).

Ky, Kp A. Ky,— npurumalotes 0o pasi. 2;

6) npH MOKPHTHIX H3 NPOPUJIHPOBAHHOTO CTAJBHOTO HACTHJA: HA
nomepeyHyo pamMy —no dopmysne (23), Ha DpomoJbHYI0 pamy (cBfi3e-
BYIO NaHess) — no dopmynam (23) m (24) u npuHaMaercs AN pacyera
Goablee 3Hayenue ST, MOJCYHTAHHOE MO 3TAM ABYM (dopmyiaMm;

B) NpU MOKPBHITHAX H3 acOeCTOUEMEHTHHIX MJIAT (KapKacHHX M Gec-
KapKaCHHX) HJn acOecTONEMeHTHHX BOJIHACTHIX JIMCTOB YHHOHIHPOBaH-
foro nmpodH/s M KOHCTPYKUHOHHHX THHa BK Ha mnonepeydyio H mpo-
JOJIbHYIO paMy (CBfi3eBYIO maHesb) — 1o dopmye (24).

Mpumeuanue Ilpn onpeiesenun ycHJIHH ¢ ydeTOM ceficMHYec-
KOH HAarpy3KH B IMONEPeYHHIX paMax OJHOSTAXKHHX 3JaHHH C XKECTKHM
JHCKOM INOKPHTHA AONYCKaeTCs NpOH3BOAUTL NepepacnpefieieHde YCH-
JIRE MEXIY TOPLOBHIMH (HJIH Y aHTHCEHCMUYECKHX IIBOB) H NMPOMEKYTOY-
HBIMH paMaMH. 3HaueHHs u3rHOalOWHX MOMEHTOB B PacUeTHHX ceye-
HHSX KOJIOHH TODUOBHX paM H paM y aHTHceHCMHUYeCKHX IIBOB OT Hei-
CTBHfl HarpysoK, ONpe/e/ieHHbie C YYeTOM mepepacnpeile/eHHsl yCHJHH,
MOTYT OTJIHUATbCsi 01 3HaueHHH H3rubOaloWHX MOMEHTOB, BhIYHCIICHHBIX Oe3
yuera nepepacnpezesenus, He 6onee yem Ha 30 Y.

3.16. edopmauns (nmepememenne) Kapkaca 3jaHus (0oTceka) Ha

ypoBHe BepXa KOJOHH OT HeACTBUS paCYeTHHLIX FOPH3OHTA/IBHBIX CeHCMH-
UeCKHX Harpysok A onpeiensercs no dopmyie

A=8§8/C, (25)
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Puc. 8. CxeMBl K pacuery KOJAOHHM Ha MECTHYIO CefCMHYECKYI0 HATPY3KY OT cob-
CTEEHHOI0 B¢Ca MOCTA KPaHa

a — jeTajb pa3pes3a 34aHHsA; 6 — AuHaMH4ecKafl pacyeTHasi cxeMa KOJOHHH; 8 —
pacueTHas cxeMa KOJOHHAI; | — M0oCTOBOH KpaH

rae S— pacueTHas TOpDH3OHTaJbHAsg CceACMHYECKas Harpyska Ha Kap-
Kac 31aHus (0TceKa), BHIUMC/IECHHAS AJAf COOTBETCTBYIOUICTO
HaNpaB/JeHHs W NPHJAOKEHHAs CTaTHUYECKH Ha YpOBHE Bepxa
KOJIOHH;
C— XecTKOCTb Kapkaca 3aaHua (OTCeka) Ha ypoBHe Bepxa Ko-
JIOHH, onpeaeasercs o dbopmyne (18).

3.17. B KosnoHHAX, HeCYIlHX KPaHOBYIO Harpysky, NOMHMO YCHJIHA
OT ceHCMHYECKHX HArpys3oK, BHUHCJAEHHBIX B cooTBeTCTBMHU ¢ n. 3.14a—pg,
B RJIOCKOCTH NOnepedHOH paMbl KAapKaca AOJMKHBl YYHTHIBATECS YCHJHA,
BbI3BAHHbIE MECTHOl CeficMHUeCKOH HAarpys3kKodl OT cOOCTBEHHOTO Be. d
MOCTOB ONOpPHHX KpaHoB., A% 3AanHufi C XKeCTKHM NHCKOM DOKPHTHA
(cM. m. 3.11) B pacueTHOH cxe€Me KOJOHH BEpXHASA ONOpa NpHHHMaercs
Hecmemiaemoft {puc. 8). B aroM cayuae ceficMHYeCKas CHJ1a OT KPAHOB,
IpHKJajbiBaeMas K KOJOHHE Ha YpOBHe HH32 HNOAKPaHOBHIX 0aJoK,
onpeaensercs no ¢opmyaam (1) # (2) Kak nJs CHCTEeMH C OZHOK Ccre-
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nenbio cpoboabl. IIpH 5ToM BeJHYHHA Harpyskx Q¥P, cocpeloTOYeHHas
Ha ypOBHE Hu3a NOAKPAnOBHIX G2aJ0K, IPHHHMAETCS PABHOH MAKCHMajlb-
HOMY JaBJEHHIO Ha KOJOHHY OT COOCTBEHHOr0 Beca MOCTOB KPaHOB
(c ysetom Ko3pduumeHTa COUETaHIS, NPHHHMAEMOro B COOTBETCTBHH C
n. 2.2), pacnojiaraeMblx 0 OJHOMY B Kax/10M HpoJeTe 3[aHHs, 2 OpO-
H3Bejenne Kovyhpuuuentos Py npHHHMaercss pasHBIM 3; 2,7 H 2 coorer-
creento aas rpynros I, II u I1l kateropun no ceficMHYeCKHM CBOHCT-
paM (no Taba. 1), CymMmupOBaHHE YCHJHA B KOJOHHAX OT CEHCMHYECKHX
HAIPY30K, BbIYACACHHHX mo n. 3.14a—p (Ng) u ot coGerBeHHOrO Beca
MOCTOB onopHnX KpaHos (Ngp) pPeKOMeHyeTCsl BBINOJHATL NO ¢op-
Myane

Ny=No+ Ny, (26)

EcaH 3KeCTKOCTh AHCKA NOKPHITHS HEJOCTaTOYHA (HAanpHMep, NOKPHTHA
¢ ac6ecTOUEMEHTHHIMHE MJMTAMH HJH JIHCTaMH), TO NPH DacieTe KOJOHH
nonepeyHoi pamsl, Hecywmel KpaHOBYIO Harpysky, Ha ceHCMHYecKue CHJIH
OT CcOGCTBEHHOTO BECA MOCTOB KDaHOB, onpeje/eHHHE B fIPEANOJN0KeE-
HYH HECMeNIaeMOCTH BepxHefi onophl KOJOHH, PeKOMEHAYETCA BHNOJHATH
fepepacnpe/ie/icHHe 3THX CHJ HA COCeJHHe NONepeYHbie pampl Yepe3 npo-
LOJbHLE CBSi3eBHE (epMul NOKpHTHA. [Ips paBHOXKECTKHX NONEPEYHHIX
paMax COPU3OHTAJMbHbIC PedKUHH B YPOBHE BePXa KOJIOHH PAM DEKOMeH-
ayercs ompeaeasits no ¢opMynam (34)—(38), B KOTOpHX BMecTo S°
CJAeLyeT MOACTaBHTh Ro (mapameTpH, BXOAslNKe B pacUeTHHIE (GOPMYJIHL,
OmHcaHH B 1. 3.51B).

[lpy ompejeleHUH TOPU3OHTAJBHBIX CEHCMHUECKHX Harpysok, HAef-
CTBYWOWIMX HAa KOJOHHH B NpPOJOJLHOM HANpaBJeHHH, Harpyska ot xpa-
HA He YYHThIBAETCH.

3.18. Ilpu pacuere Kapxaca 34aHdsi Ha oco60e COYETaHHE HATPYy30k
¢ yYeTOM NeHCTBHR CeHCMHUECKHX HAarpy3oK BepTHKAJbHAA HArpyska ot
KpaHoOB NpHHHMaeTcsd OT OJAHOTO KpaHa B KaXKAOM MpoJeTe H onpeje-
Asercd NPH MaKCUMaJbHOM [AABJCHNM HA Kojeca KpaHa (BKJouas mec
TeJeXKH H Tpy3a) ¢ K03)bHIUEHTAMH COUeTAaHHS, IPHHHMAECMbIMH B CO-
OTBETCTBHH € 0, 2.2,

3.19. Crofiku (axBepka NOMEpPeUHHIX HJAH OPOAOJbHLIX CT€H B 37a-
HHMAX CO CTAJMbHLIMH CTPONMHJbHBIMA (epmaMmu creayeT KperuTh, KaK mpa-
BHJIO, B YpOBHe Bepxa M HHM3a NOKpHTHa (pHuc. 9,4a,6), a B 3LaHAAX C
KeNe300eTOHHHMY HECYUIMMH KOHCTPYKUMAMH NOKDHTHA — B YpoBHE
Bepxa nokpuitus (pHc. 9,0). Onupanne ctoek ¢daxBepka H nepejauy
ceficMPYECKHX HATPY30K B yPOBHE HH33 NMOKPHTHS 3ZaHUSA CO CTAJbHHIMHE
HeCYIIHMH KOHCTPYKUHSMH CJeAyeT NpejyCMaTpHBAaThb B Y3/1aX TOPH3OH-
TaJbHHX CBA3EBHX (PepM 1O HHKHHM mosicaM cTponmabibix ¢epm, Co-
OpsiKeHHe CTOeK (axBepKa ¢ KOHCTDYKIHSIMH NOKDHITHS IOJ/BKHBI MpoO-
€KTHPOBATbCS U3 YCJoBHA OOeCnedeHHS BO3MOMKHOCTH He3aBHCHMHX me-
peMelleHHil UX B BEPTHKAJBHON TJIOCKOCTH,
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FArIY,

Puc. 9. Cxemum X pactety (haxeepxosbix CToex 3aanmfi Ge3 MocTormx Kpawom (a,
6, 8, e, %) H ¢ MOCTOBLIMR KpaHaMH (8, 2)

a, 8, 3 — leTand paspe3oB 3ZaHEH; b, & e, H — paCUETHBieé CXeMBl CTOeK;
I — crajibHble HecyluHe KOHCTPYKLHH TNCKPRITHA; 2 — XKeJie306eToHHBe HecyliHe
KOHCTPYKUME nNOKpuTAA, J -~ (paxBepkoBas Crofika; 4 — HaseCHble VHACTKH CTeH;
5 — onopuble KoHcoNMH; 6 — NoaKPanosass 6ajixa ¢ TODMO3HOH KOHCTpYKUHeH HJIH
nepexofHofi KPaHOBOH DAOMIARKOH

daxBepKkoBbrle CTOHKH pacCYHTHBAIOTCS KAK BHELEHTPEHHO CXKATHeE
IMIEMEHTH C YU3TOM MECTHHX CEHCMMUECKRX HArpy30K OT CGGCTBEHHOTO
BeCa HaBeCHhX HJHM caMomecyiunx creH (S°¢) u croex (S¥) (pue. 9,6,
2,e,%). PacueTHass cxeMa CTOHKH (paxBepka NPHHHMAETCA, KAK NPABH-
N0, ONHONPONETHOR OpH XKese306eTOHHBX HECYWHX KOHCTPYKUHSIX mHO-
kpuTss {(puc. 9,6,2) H ABYXNpPOJETHOH NPH CTaJbHHX CTPONMHJBHBIX
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depmax (puc. 9,6). Ilpn Hanuunn onupanHs (axBepKOBHIX CTOeK Ha
TOPMO3HKIE KOHCTPYKIMH, NepeXOAHble MJIOUAZKH MOCTOBHX ONOPHBIX
KpaHOB HJIA HEMOCPEJCTBEHHO HA MOJKpPaHOBHe OaJKH B HX DACUETHHIX
cxeMax fo06GaBJseTcs NpOMEXYTOYHas wWapHHpHaa onopa (puc. 9,e).

PaxBepKoBble CTOMKH, WIADHMPHO COEJHHEHHble ¢ KOHCTPYKUHSIMH
HOKPHITHA K 3allleMJIeHHbie Ha YpOBHe BepXxa ()yHAaMEHTOB, KOMMKHH pac-
CYHTHIBATHCS HA COBMECTHOE NeHCTBHE YCHJHH, BOHHKAIOLIHX NpH Ilepe-
MEUIeHHH Kapkaca Ha BeJHYAHY A (cM. m. 3.16) H YCHAH# OT MeCTHBX
ceficCMHYeCKHX Harpy3ok — S¢ u S* (puc. 9, ),

Pacyersble MOMeATH! B (PAaXBEPKOBHX CTOHKaX [OMycKaeTcs onpene.
AATH C YYETOM YyUPYroro NOBOPOTA PyHAaMEHTA.

BeauuuHa MecTHOH ceficMHYecKOH Harpysku of cOGCTBEHHOro Beca
HaBECHBIX HJH CAMOHECYUIMX CTeH ompegeaserca no opmynam (1) n (2),
mpi 3ToM TpousBenenHe kospouumentos PnK mpuuuMaercs kak aas
KapKaca COOTBETCTBYIOIIETO HANPAaB/JCHHS, HO HE MeHee 2,

3.20. BeprHKaJbHhie CBSI3H MEXKAY KOJOHHAMH CJeAyeT pacfiojarath
10 KaXI0f Tpono/ibHO# KOODAHHAUHOHHOH ocu 3xanus (or1ceka), CBs3u
BepXHEro sipyca, NPHMHIKalOWine K BepXy KOJOHH (HAaAKpaHOBHE CBA3H)
PeKOMeHAYeTcs IPHHHMATD CXKATO-PACTIHYTHIMH,

CBA3H B HX KpeIUIeHH K KOJOHHAM JAOJNKHH ObiTh HPOBEPEHH pac-
MeTOM HA TPOYHOCTh (WM YCTOHYHMBOCTB) OT HefCTBHA PACUETHHIX TO-
PU3OHTAJPHHX CefiCMHYECKHX HArpysoK, 3akJajEbie H3fCNHS H HX 3a-
AeNKa B JKee30GeTOHHHIX KOJOHHAX HOMKHH GHTb DACCIHTAHH B CO-
otBeTcTBuM ¢ nr, 8.10-+8.12.

Yucso cBsisefl B KaXKIAOM PANY KOJOHH HA AJuHY 3AanHus (OTceka)
onpeeniseTcs HX HecyllleH CROCOOHOCTBIO. BeprukaimbHHe cBsi3y B Gec-
KpaHoBBIX 3[aHHAX HJH B NpeieaX NOAKPAHOBHX gacTefl KOJNOHH KOJMXK-
Hbl pacroJjiarathcs B cpeXuedi uact 3nauus (orceka). Ilpu neoGxoxu-
MOCTH YCTAaHOBKH IO NPONOJBHOR KOODAMHANMOHHOA OCH 3[1aHHST OTCEKa
JABYX CBsi3eli DaCCTOsIHAe MeXIAY HHMH B OCaX NOJKHO OHTH He 6Gonee
48 m. Cranbpbe CBY3H DO XKee306¢TOHHBIM KOJOHHAM RPOLOJNLHHIX KO-
ODAMHANMOHHbIX ocefi 3maHus (OTCEKa) C MOCTOBLIMHM OTOPHHIMH Kpa-
HAMH DEKOMEHAYETCs pacnoiiarath B Hpefeiax HMOAKPAHOBHEX uacred
konouu (puc. 10,6). HankpaHoBbie CBAI3H AJd CTAJNbHBIX KOJIOHH YCTa-
HaBJHBAIOTCH B KpaWHHX lHarax KOJOHH 3aaHHA (OTceKa), a rakxke B
NPOMEKYTOUHHIX 1iaraX, B KOTOPHIX NPEAYCMATPHBAIOTCA BEPTHKAJbHHE
CBS3H MO OMOpaM CTPONUJLHHIX (PepM WJH TOPH3OHTaJbHEIE CBA3H MO
CTpoONH/ALHBIM GepMaM (BHe 3aBHCHMOCTH OT PAacHOJOXEHHS NMOIKpaHo-
BHIX CBf3eil),

Tlps waJHuuM HOLCTPONMJBHBIX ()EPM CXeMa pachoJOXKeHHs csaledl
He MeHsieTcs.

B MecTax yCTaHOBKH HaIKPAHOBBIX HJH NOXKPaHOBHIX cessefi B
YPOBHE BEPXHETO NOfCA CTAJLHHX NOAKPAHOBHX 6aJOK JO/KHbL TpELy-
CMQTPHBATLCA TOPMO3HBIE OaNKH.
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3‘,'; u € MOCTOBBIME kpanaMM TPH CTAJAbHBX (2) M KelNe30GeTOHHMX (6) ko~
JAOHHAX H B 31a8KAX Ges MocToBbLIX KPaHOB (8)

1 — BEDTHKANLHAR CBA3L MOKPHTHRA; 2 — BEPTHKAAbHARA CBA3M MeXAY KOAOHHaMH;

g;;é%r}‘{?lpe‘mﬁﬁ CBsizeBasi ¢epma NOKPHITHA; 4 — PacHoOpKH; 5 — HONOJHHTEJbHbIE

B 7ex cayuasx, korsa secymas cnocoGHOCTh CBApHHX WIBOB Kper-
JICRUSA ONOPHBIX CTOEK (repMm NMOKPHITHA K KOJOHHAM HEIOCTATOYHA [JIS
BOCOPHATHA TOPH3OHTAJbHBIX CeACMHYECKHX HATPY30K, MepelarlnHxcs ¢
3THX CTOE€K HAa BEpPTHKAJbHYIO CBf3b 10 KOJOHHaM, CjeLyeT YCTaHOBHTE
MeXAY KOJNIOHHAMH AOMOJIHHTEe/JbHBIE PACHOPKH C IEAbI0 BKJIOUEHHS He-
00X0AHMOr0 KOJIHYECTBA OHOPHBWIX CTOEK B Nepefady CefiCcMHUECKOH Ha-
IPYy3KH Ha cBf3H no koJonuaM (puc. 10, 8).

3.21. TloaxkpaHoBble H TOPMO3Hble KOHCTPYKUHH, 3alpOEKTHPOBAH-
Hbe AJis HecefiCMHYeCKHX paMOHOB, NpH NPHMEHEHHH B CEHCMHYECKHX
paiionax fOMXKHB GblThb NPOBEPEHHl pacUeTOM:

a) Ha ocofoe COYETAHHE HArpy30K C YYETOM pPAacYeTHHX FOPH30H-
TaJbHEIX CEHCMHYECKHX HAarpys3okK, ACHCTBYIOHIHX B HONEPEYHOM Hampas-
JeHHH 3naduA (oTceka); NPH 3TOM BeJHYUHHA CEHCMHYECKOH HarpysKH
onpeneasercs no dopmyiam (1) m (2) or Kaxaoro koseca OAHOro
kpaHa. Harpyska Qr B QopMyste (2) npHHHMaeTCs DaBHOH NaB/eHHIO
KOeca OoT Beca MocTa KpaHa (0e3 yyera Beca TeJleXXKH M TFpysa) TpH
€ro HeBWrojHeillieM PACHOJIOKEHHH B NpoJeTe NOAKPaHOBOH 6askn,

3—839 33
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Pic. 11, CTHK EpaHOBWX penbcoB BOAH3R anTuceficMAYecKoro mMua

1 — nmoAkpauoBas 6ajka; 2 — KpaBoBHI} Desbe; J — Haknalka

a 3HavueHHe NPOHM3BeJeHHs Ko3pdHUHeHToB PrKynprHUMaeTCs KaK mpa
pacuere KapKaca B MoTlepeqHOM HanpaBieHHu 3nanusd. B ocoGom coye-
TaHH{ HArpy3oOK BepTHKaJpHad HArpy3ka OT KpaHnOB ONpeleJsercs mpd
MaKCHMAJbHOM JaBJeHHH Ha KoJeca, BKJOYasi BeC TeNeKKH H Ipysa.
Harpyska Q» B ¢opmyse (2) W BepTHKa/JbHAs HAarpy3ka OT KPaHOB B
0cO00M COYETAHHH HArpy3OK AOJ/KHHL OnpelelaTbcs ¢ KoadOHUHeHTaMH
COYeTaHui, NPHHHMAEMBIMH B COOTBETCIBHE € 0, 2.2;
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6) Ha yCHJHs, BO3HHKaOLlHe B NMOJAKPaHOBHX 0ajKax NpH nepena-
e TIPOAOJBHBIX PaCUeTHHIX TOPH3OHTAJBLHHIX CeHCMHYECKHX HArpy3oK Ha
CBSI3€BYIO NAHE/b DaMHI.

Ha narpyskH, yKasaHHBe B NOINYHKTE «a», PACCUHTHIBAIOTCA BepX-
Hlie Iosica TOAKPaHOBHIX 6aJiOK, 9/7eMEHTh TOPMO3HHIX KOKCTPYKLHA H
nX KpenfeHmfi K kohonnam. Ha ycwiusa, yKasaHnwie B noAnyekTe «O»,
PaCCUHTHIBAIOTCA 3/eMEHTH KPenJyieHHS NOAKPAHOBBIX 0aJ0K K KOJOHHAM
B MECTaX YCTAHOBKH BeDTHKaJBLHHIX CBSI3eH NO KOJIOHHaM H GOJTH, CO-
eIHHSIONINE CTaJbHBE NOAKPaHOBHE GaJKH Mexay cobo#.

IIpenBaputenpro HanpsakeHHbie Kene306eToOHHBE NOAKPaHOBHE Gaj-
KH, IpUMEHAeMble B CefCMHUECKHX paHoHAaX, NOJIKHB YIAOBJAETBOPAThH
Tpeb6oBauusM 1, 8.6,

3.22, KpaHoBhi¢ pesnchl BOIM3H aHTHCEHCMHYECKOTO IIBAa ¢ LeJbio
obecriedeHHsT BOSMOMHOCTH B3aHMHOTO CMEHIEHHS OTCEKOB 3/aHHA
ROMKHB Pa3spesarhes Ha OTASNbHHE YYacTKH AAHHOA mo 1,5 M u ycra-
HaB/MBATLCA C 3a30paMH He Gonee 8 MM, cymMMapHasi BelWYHHa KOTO-
PHIX A0JKHa OHTb He MeHee 40 MM (pHc. 11).

3.23. TlokpHTHS 3AaHHA cJelyeT HPOEKTHPOBaTb H3 KOHCTPYKLHH,
BO3MOXHO MeHbllero ux Beca. [lns oTaniuBaeMHX 3AadHi CAcKyeT TPH-
MEHSTb, KaK NpaBulo, COOpHHE XeJe300eTOHHHE IMHTH UIMPHHOH 3 M
(npeHMYIIECTBEHHO H3 JIEFKOr0 O€ToHa Ha MOPHCTHIX 3aNOJIHHTEJNSX),
KOMIJIEKCHBIE COOpHHE Xese300eTOHHBE INIMTH MIHPHHOR 3 M U3 JerKAx
GeTOHOB ¢ 3(h{eKTHBHHM yTelJInTe]eM, cTalpHON NpodHAHPOBAHHKA Ha-
CTHJI HIH aclecTOUEMEHTHBlE IMHTH ¢ YDPEKTHBHHIM YTeMJIHTEAEM.

B xayecrBe 3Q¢eKTHBHOrO YTENIHTENAss PEKOMEHAYETCS HPHMEHSAThb
IJMTH K3 NOJHMEPHHX MATepHaJoB, IJIHTH NOBHINEHHOH MXeCTKOCTH H3
MHHepaJbHOH BaThl H CTEKJSHHOI'O BOJIOKHA HAa MOJHMEpHOH CBfi3Ke, mep-
aurodocdorefeBhie NAMTH, INIKATH #3 FUCHCTHX, NEPAHTOLEMEHTHBIX H
NOJIHCTHPOJILHHX GeTOHOB, NJATH H3 GUTyMomnepJHTa, GHTYMOKepaM3H-
Ta H Ap.

INokpuiTHA HeoTamIHBaeMbiX 3AaHHA [O/XHH BHMOOJHSATLCA, KAk
UpABRJAO, H3 KPYNHOPa3MepPHHX acGeCTOLEMEHTHBIX BOJHHCTHX JHCTOB
yHuUUHPOBaHHOTO Npoduas B KOHCTpYKuHOHHHX THna BK, a B 3maum-
SIX ¢ pacydeTHOH ceficMHUHOCTBIO 9 6a/VI0B NMpH COOTBETCTBYIOUIEM TeX-
HHUKO-5KOHOMHYeCKOM OOOCHOBaHHH AONYCKAeTCS MCNOJb30BaHHE CTallb-
HOr0 DPOMHIHPOBAHHOTO HACTHJA.

3.24. Gonapp N0 AJmHE 3JaHHA (OTCEKa) AOJKEH He JOXOAMTb A0
TOPLOB 3A3HHS H AHTHCEACMHYECKHX WBOB Ha OAMH LIAT CTPONHJIbHHX
KOHCTPYKUMH 151 CO3MaHHS 3aMKHYTOTO NHMCKA NOKPHITHA., B saamnax ¢
tdonapsmMi pamnl (QoHapedt peKOMEHAYETCs BHIOJHATb CTaJIbHEIMA.

YcToiuHBOCT NOTEPEUHBIX HECYIIHX KOHCTPYKRUnH QoHaps (donap-
auX ¢epM) B NPOLQ/IbHOM HANPAB/ICHHU 3MAHHA A0JKHA ofecneunsath-
csl NOCTAHOBKOH BEepPTHKANbHHX H TOPH30HTAJbHBIX CBA3GR H PacHnopoK
(puc. 12),
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Prc. 12. Cxema pacnojoXeHug cas3elh no
doHapio B NOKPHITHAX Ku3 CTajakHoro npodH-
AHPOSAHHOrO HACTHJAA HNPH LIare CTPONMJb~
HbiX depM 8 M

1—Topell 3JaHHA HJH OChb aHTHCEHCMHYECKO-
ro wsa; 2 — domaphsle ¢epmbi; 3 — BepTH-
KaabHasg CBA3b; 4 — ropu3oHTajbHag CBA3b;
5 — nporoHbi; 6 — doHapHble naHenH; 7 -
nasean topna doHapsa

BepTHKaJabHBe CBA3H YCTaHaBJIUBA-
I0TcA MeXAay Gonapummu QepmaMu u
nanenssMH topuob ¢oHaps, a TakXe B
NpoMEXYTOYHHX  [iarax (poHAPHBIX
¢epm, YHCIO NPOMEXYTOUHHX BEpTH-
KaJbHhIX CBsi3eH Ha3HavyaeTcss B 3aBH-
CHMOCTH OT BEJHYHHHI fIPOAOJIBHOA To-
PH3OHTAJbHOH CEACMHYECKOH HArpy3kH
Ha ¢oHaps H Hecyued cnocoGHOCTH
ceaseil. [IpoMexyTOUYHbEIE CBA3H cleny-
eT, KaK TpaBHJO, NpPERYyCMAaTPHBATL B
caAy4asix YCTAHOBKH lioNepedHbiXx npo-
MEXYTOUHEIX CBSI3eH B INVIOCKOCTH Bepx-
HHX TIOSICOB CTPONHJBLHBIX CTaJbHBIX
depM. Kaxnas BepTHKajbHas CBsi3b MO

? 5000 72000

Puc.

1 —— ropu3oHTaabHas1 CBs3b;
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13. PacveTHble CXeMBl rOpPH3ONTaJbHBIX CBSi3eéBHIX Nanenell donaps (a) w
BEDPTHKANDbHBIX CBfizel Mexly domwapuvimn depmamu (6)

2 — BepTHKaJpHask CBA3b



doHapic noNAwHA OBHTH CMellleHA HAa OZUH WAT PepM OT BepTHKAJbHHX
CBA3el MO CTPONHILHBIM hepmaM.

TopusoHTaNbHbe CBH3H YCTaHAB/JKBAIOTC B IUIOCKOCTH — BEpXHEro
nosca ¢oHapubix ¢epm Hal BEpTHKAAbHbIMA cBA3AMH. [IpH xenesole-
TOHHBIX MJIHTAaX MOKPBITHS TOPH30HTA/JbHble CBA3H HeOGXOAHMBI TOJBKO
IO YCJOBHSIM MOHTAXa CTaJbHEIX KOHCTPYKUHHA QOHAPA,

DyHKIHH Pacnopok B YPOBHe BepXHHX NOACOB (OHApHBIX (epM BHI-
TIOJIHRIOT ODPOrOHB MOA MeTajiuuecKHil NpOoGHAMPOBAHHHA HACTHA HIA
OpoaoJipHbie pebpa XKeae300eTOHHHX IVIHT TOKPHITHS, NMPHBADEHHbIE K
paMam (oHaps.

Ha noadonapHbx ydacTkax NOKDPBHITHA B YPOBHe BepXHero mosica
depMm AJs obecrneyeHHs HX YCTOHYHBOCTH AOJIZKHB YCTAHABJHBATHCH pac-
NODKH H pacTSMXKH.

Koncrpyxunu (oHaps pOJMXKHH ObiTh pacCuiTaHbi Ha 0coboe coue-
TaHHE HATPY30K C yye1oM CeHCMHYECKHX HArpy3ok, AeHCTBYIOIMMX BIOMbL
nay nonepek ¢osapsa. Ha npomoapHbie HarpyskH pacCYHTHBAIOTCH Bep-
THKaJbHble H TODH3OHTaJbHbE CBsI3H, Ha Nonepeunbie — (poHapHbIE dep-
MBl H nasejd TopuoB ¢onapa. CeficMuyeckie Harpysku, AeHCTBYIOMIHE Ha
donapn, onpeneasorcs mo QopMyaam (1) u (2) npu suauenssx P, Ky
W ], DPHHATHIX M3 pacyeTa KapKaca B COOTBETCTBYIOLIEM HampaBJEHHH,

PacueTHbie CXeMBl TOpPH3OHTaNbHBIX cBA3eH no dosapio npuBeseHH
ua puc. 13, a. CeifcmiuuecKHe HArpyskH, AefiCTBYIOLiHe Ha [OPH3OHTaJb-
Hble CBA3H, ONpEAe/SIOTCS:

S; u S; —or cobGcTBEHHOrO Beca KpOBJAH (DOHaps H ee HECyUlHX KOH-
cTpyKun#, cHera u ot 50 % coGerBenHOrQ Beca (JOHAPHHX
depM; S| ¥ S; — BHUHCAAIOTCA OT HArpy3oK C NpHJeramo-
HIMX TPY30BHIX IJIOWiaZiell B PaBHOMEPHO paclpelesiorcs
MeKAY CBA3AMH 110 JAJaHHe QoHAaps;

S, —or 40 % cobcrBennoro Beca Qonapubix naHened (¢ OCTek-
JieHHeM, MEeXaHH3MaMH OTKPHBaHHA H T. A.); S3; — paBHo-
MEpHO pacThpefessieTcs MeXNy CBA3SME nO AJHHe (oHaps;

S: # S;—or 50 % co6cTsenHoro Beca Topua ¢ouapsa; Sy H Ss — Bul-
UHCASIOTCA OT HAarPy3KH C NPHJEralou#Xx IPy30BHIX MIOMA-
Jell W MepeflaloTCsA TOJMbKO HA CBSI3H, PACNOAOXKEHHHE Y TOp-
1108 (oHapa.

PacueTHast cXeMa BepPTHKAJNbHOW CBY3U Mexny dorapHuMH depmamn
npuBedena na puc. 13,6. Cesicmuueckas Harpyska S, neficTBylOINas Ha
BEePTHKAMDHYIO CBSI3b, ONpPEAEIACTCH CYMMHPOBAaHHEM Harpysck Si—Ss,
ApPHKAAAWBAaeMBIX B y3JaX TOPH30HTAJbHO-CBSi3eBOH JjlaHeJaH (oHaps.
BepTukajpHne peaKuuu CBasedi, onpedesnsdembne no dopmynre (27),
AOMKHH OHTH Y4YTeHH B pacuere CTPOHHAbHHX ¢epM Ha ocofoe coue-
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TaHhe HArpy3oK NpH AEHCTBHH H3 NOKPHTHE NPOJLOJBHHX IOPH3OHTAJbe
HBIX CelicMHYECKHX Harpy3ox,

Ry =—Rg = Shyll, @7

rge S — ceficMHyeckas HArpy3ka, [JeHCTBYWUlags Ha BEPTHKA.IbHYIO
CBA3b MeX 1y GoHapHHMH hepMaMH;
hg — BricoTa QonapHoOA depmbl;
! — mar QoHapHuX (epM.

JKene306eTOnnblfi KapKac OAHOITAXHOrO 3JaHHA

3.25, KeCTKOCTh CeyeHUR BHEUEHTPEHHO CXKATHX H H3rubaeMHX Xe-
71€306eTOHHBIX 3JIEMEHTOB NpH ONpele/icHHH CEHCMHYECKHX Harpysox
npunamaercs pasHoit Es/, rae E¢ — Hauanabuuii MOAyab ynpyroctd Ge-
TOHA NPH CKATHA H PACTAXKeHHH; | — MoMeHT HHeDUHMH HOJHOro GeroH-
HOro cedeHusi, IIpH aToM pacuer Kapkaca Ha oco{oe coueTaHHe HAarpy3oK
AONYCKAETCH BHNOMAHATh N0 AeDOPMHUPORAHHOK CXeMe C yueToM Heynpy-
rix gedpopMaurii 6etToHa U apMarypH H HaJu4Hd TPeIlHH,

3.26, COopnnie xene300eTOHHble CTPONWJbHHE H NOACTPONHJbHHIC
KOHCTPYKUHH CJAeAYeT, KaK NPaBHJO, IPHMEHATh B 3[aHHSAX C pacyeTHOH
ceficmuunocThio 7 6aJVIOB ¢ OPOJETAMH, AHAJOTHYHBIMH INPOJETaM Co-
OTBeTCTBYIOIMX 3[aHHH, BOSBOLHMBIX B HECEHCMHYECKHX palioHax, a B
3A@HHMAX C PACcUeTHOH CeAcMHUYHOCTBIO 8 H 9 6a/iI0B — C MPOJETAMH CO-
orBercTBeHHo Jo 18 u 12 M BraoyutenbHo, B 3jaummax ¢ pacuerHod
ceficMHUHOCTBIO 8 GaJJIOB MPH COOTBETCTBYIOIEM OOOCHOBaHHH AomycKa-
€TCH NPHUMEHATH CTPONHJLHbIE KOHCTPYKUMH NpofietoM 24 M,

KoHCTpYKTHBHBle peUleHHsi HOKDBITHH 3AaHMil ¢ KeJe3006eTOHHBIMH
HeCYWHMHA KOHCTPYKUHSIMH CJefyeT NMPHMEHSTL NPH PacyeTsofl ceRcMuy-
HOCTH 7 6annoB — Ge3 NOACTPONHJBHBIX KOHCTPYKIHA H C HHMH; NpH
pacueTHON cefiCMUUYHOCTH 3laHHA 8 0aJIOB NpEANOYTeHHe CleAyeT OT-
LaBaTh HOKPHTHAM Ge3 NOACTPONHJbHBIX KOHCTPYKIUHHA (C LIATOM KOJIOHH
H CTPOHHJBHHX KOHCTPYKuHA 6 M 12 M); npd pacueTHod ceHCMHYHOCTH
9 GaanoB — 6e3 mMpHMEHEHHS NOACTPONHJIBHHX KOHCTPYKuUHHA (c warom
KOJIOHH H CTPOMHJIBPHEIX KOHCTPYKUHMHA, KaK npasuio, 6 M).

3.27. Ilokpuitiusa 3aaHAd H3 cOOPHEX KeJNe306€TOHHBIX [UIHT Clle-
AYyEeT BLHINOJNHATH, Kak NpaBaJo, M3 THNOBHIX KOHCTPYXUMA, paspadotan-
HHX Ja4 ceficMuyecKux pafionoB. [Ipm 3ToM YYHTHBAKTCA yKasauus
nn 3.28—3.39,

3.28, Hasi BoCHpHATHs TOPH3OHTAJbHHX CeHCMHUECKHX HArpysok B
nonepeyHoM HAaNpaBAEHHH 3/aHH# CJeAYyeT BHINOJHATb 3aMOHOJHYHBAHIIE
IJIHT NOKDHITHSI B COOTBETCTBHHU € yKasanusMmH mi. 3.29 u 3.30.

B 3nanmsx (orcekax) Gec)oHapHBIX WJIH C 3€HHTHHMH (OHApsMH C
pacueTHOH ceficMuyHOCTbIO 7 H 8 6aanoB H B 3fanmax (orcekax) c ¢o-
HapHbLIMA HajCTPoRKaMH NPH pacyeTHO# celicMuyHOCTH 7 GasjIoB ropu-
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30HTAJbHAs ceficMHYeCKadg HArpYsKa, NEACTBYOULAsl HA IMIHTHI NOKDPLITHA
B LPOJOJLHOM HaNpap/ieHHH 3aHHA (0Tceka), mepelaercs HA IPOROJL-
Hble PHAAB KOJIOHH JUCKOM MOKPHITHS, 00pa30BaHHBIM 33aMOHOJHYEHHBIMH
nauramy B cooTBerctBHH ¢ nn. 3.29 u 3.30. Kpome 3aMoHOJHYHBaHHA
NJUT B 3AaHHAX ¢ QOHAPHHMH HAACTPOAKAMH NIDH pacyeTHOH cedcMHY-
HOCTH 8 6aJ/ioB HJIMTH, Paclo/iOKeHHBe y TopuoB 3jauus (OTceKa) H
NONepPeYHBIX AHTHCEHCMHYECKHX MBOB (XpOMe IUJIAT, PACHONOMKEHHLIX IO
NPOJOJbHEIM KOOPAHHAUHOHHBIM OCSIM), Ha ONOPAax COEOHHSIOTCH MEKALY
coGoff npd NMOMOLIM CTAJbHHX 3JeMEHTOB, NIPHBAPHBAEMLIX K 3aKJaJHbIM
H3JeJHAM B NOJKaX IUIHT, a2 B 34aHHAX ¢ ceHCMHIHOCTBIO 9 6a/IOB yKa-
3aHHBlE CTaJbHEE 3JIeMEHTHl YCTaHABAHMBAIOTCH IO BCEM ONMOPaM IJIHT
(prc. 14 u 15). CeuenHe COEIHHHTENbHBIX IEMEHTOB H CTCPKHEH CO-
eIHHHTEJABHON apMaTypH KONOJHETE/ILHBIX 3aKAaiHbIX H3jenud (puc. 16)
B IJIH14X ONpejeqsdeTcs N0 pacyery Ha pacTATHBAKOIIHE YCHJMS, BO3HH-
KalOWHe B NMOKPHITHH OT AeHCTBHSA ceACMHYECKHX Harpy3ok B NPOAOHb-
HOM HanpaplieHuH 3xafus. [Ipd 3TOM NOKpHTHE NpoJera 3JaHHA ROOYyC-
KaeTcs paccMarpuBaTh Kak 6asKy-CTeHKY, CBOOOAHO ONEpPTYiO H 3arpy-
XKeHHYI0 paBHOMEpHO paclpeieieHHOR N[O IVIOMAJH CeHCMHUeCKOR
Harpysko#, Mcxoas M3 3THX YC/IOBHH, NJIOUIAJb CEUYEHHS COCAKHHTENb-
HBIX 3JIEMEHTOB M CTepXKHefi COSIWHATEJNbHON apMaTyph Aa 3aKAanshX
u3Jenuf B MAHTAX NMOKPHTHA oupejensercd no GopMyne
dSn |
Ag =% L.R.m ’
0 ra “'Kp
rie  y= 0,5— npu GecdonapHoM noxprTHH; y=0,6 — IpH NMOKPHTHH C
tdonapen;

d — Ko3bduuEeHT, NpHHAMaeMbfi 1m0 Tabl. 9 B 3aBHCHMOCTH OT
OTHOIICHUSI BEJMYAHM NPOJETA NOKPHTHA Lg K AJHHe 3AaHHs
uan orceka nBg (B, — war KOJOHH, f— KOJAHYECTBO LIAros
KOJIOHH) ;

8" — pacuerHas TOPH3OHTaJbHas CeHCMHYecKag HArpyska, JeHcCT-
BYWOILasl Ha NOKpPHITHE paccMaTPHBA2eMOrQ NpoJera 34aHHA B
NPONOAbHOM HAnNpap/icHHH; Harpyska ST oupelessiercs B CO-
orsBeTcTBHU ¢ M. 3.15;

l— IAMHA DJHTH OOKPHITHA;

L, — npoJier nOKpHITHS;

R, — pacueTsoe CONPOTHBJEHHE PACTAMEHHIO COELHHHTENbHHX 3Je-
MEHTOB HJIH CTepKHel COeJHHUTEJNbHOH apMaTyphl 3aK/IaiHbIX
H3je/ud B TJHTAX;

Myp— K03 HUHERT ycnoBHs paboTsl, NpHHHMaerca No Taba. §;

JoaxHa GHTh HpoBEpeHa NPOYHOCTL CBapHLIX LIBOB B MecTax NpH-

BapKH COEJMHHTENbHBIX 3JEMEHTOB K 32K/JAJHLIM H3AeAuAM MJAHT. B mim-
Tax NOKPBhITHA AAHHON 12 M 3aKhajinble H3/ICJHHA H YCHJEHHE apMUpo-
BaHHs B MeCTax KpemieHHs KOJOHH NPOAOABHOIO (axsepKa AOMKHBI

(28)
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“HanpatieHue yknadry Aaun]

Puc. 14, TIpHBapKa nJHT K CTPONHJABLHBIM KOHCTPYKNHAM M COEJHHEHHe MJAHT Me~
XAy cOGOH COeRHHHTEeAbHLWIMH 3JEMEHTAMKH B NMOEPWTHAX 3AaHH ¢ donapemM npu

pacuyeTHOH CeficMHIROCTH 8 Gaanos

I — DIHUTH AOKPHITHR; 2 — Hecymde KOHCTPYKUMH HQKPBITHR; J — COSAKHHTElbLHbI
HJAEMEHTH, a. lil. — aHTHCeHCMAYeCKUA WOB

OHTb NpOBEPEHH pPACUETOM HA peaKUHIO BepxHell omophn (axBepKOBOH
KOJIOHHLL OT CefiCMHYECKOH Harpy3KH.

3.29, B c6opHOM INOKpHLITHH AJs obeclleueHHss TNepenayll fOPH3OH-
TaJbHHEX HATPY30K C NMOKPLITHA HA KOJOHHB JOJKHE NpeAycvarpHBaTh-

¢ caeaywomue MeponpuaTHA N0 3aMOHOJNHYHBAHHIO!
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HanpaBnexue 08uwerus mMoHmawH020 KPaHa

Hanpasnexue yxnaogxid nnuim

Puc. 15. IipHBapKa NAHT K CTPONMJBHBIM KOHCTPYKOHSM HOKDHITHS H COCQUHEHHS
0aNT MeXJY CoOOH CoeHHMYEALHLIMH 3J€MEHTAMK B 3JaHMSX C PacueTHOH ceii-
CMHUHOCTBIO 9 Gannos

I — nnUTH TOKPLITHA; 2 — Hecyliue KOHCTPYKIHH NOKDBLITHA; 3 — COeAHHHTEAbHLE
3J1eMeHTHI; a. W, — aHTHCeHCMHYEeCKHH 1LIOB

Tabauua 9

Ly
nb,

d 0,38 l 0,62 l 0,96 | 1,88



500

Puc. 16, CoeauMHeHHe NJAHT NOEPLITHA MEXAYy c060fi CTAABHMMM 3INCMEHTAMH

1 — oanTol OOKPHITHR; 2 — crponujbHble KOHCTPYKUHH; 3 — COCAMRHTENLHLE >Je-
MeHTh; 4 — 3aKJaJlHO€ H3AeJHe NJAHThI; 5 — CTePXKHH COeAHHHTENLHON apMaTypu
3aKNafjHOr0 H3JEJNHR MJAHTH; 6 — HeMeHTAnA pacTBoD M2(Q; 7 -~ KryT 3 PYJOH-
HOro MaTepuHana

a) Xene3o6eTOHHblE NNHTH IIOKPHITHA AOJMKHB KPENHTbCT K Hecy-
muM KOHCTpyKuuaM (depmam, 6ankaMm) cBapKoH ONOPHNX 33KJAa/JHHX
H3eJHi He MeHee 9eM B Tpex Yriax, 3a HCK/IIOYEHHEM IVIHT, NPHME-
KalOUHX K aHTHCEHCMHYECKOMY IUBY HIH TOPLOBOH CT€HE, KOTOpHe no-
nyckaercsl NPABapHBATb K HeCYWIHM KOHCTDYKHHSIM IIOKDHITHA CO CTO-
POHH OZHOro NPOAOJAbHOro pebpa, HO NPH 3TOM TOPLH CMEXHHX fIpO-
AOJbHBIX pefep IVIHT y aHTHCEACMHYECKOTO WIBA WJH TOPIOBOH CTEHH
B Npejesax NpoJieTa MOKPHITHS COEIHHAKTCA MeXay coGof Npy NOMOILH
COCJHHHTEIPHBIX 3/€MEHTOB, NPHBAPHBAEMBIX K OMOPHLIM 3aKJagHLIM
HageausM naut (puc. 17).

JnuHa cpapHOro mBa NPHHHMAETCsl NO BCed AJHHE HJH IIHpHHE
NJIOCKOCTH OMHPAHHA 3aKJafHOrO H3jAelnsi pefep MJHTH Ha 3aKJaagHoe
H3JeaHe B XKesae300eTOHHOH Gaske HAH ¢epMe, HA BepXHHH MOAC CTaJb-
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Pure. 17. KpemaeHMe NAUT ROKPHITHA
K CTPOMHABHLIM KOHCTPYKIHSM, pac-
I0J0XKEHALM ¥ TOPHKA HWJAHM aHTHcelic-
MHKUYECKOro mBa 34aHHR

] — NAHTH NOKPHITHS;, 2 — CTPONHJb-
Hasl XKOHCTPYKUHA; 3§ — COeAHHHTENb-
HBIA 3JeMeHT

Pre. 18, CoeauteAMe CTAaAbHLIMH 3JIEMEHTAMH NPOJAOABHEIX pebep nadr, NPHMBIKA-
omHBx kK $oHapo 34aHHA ¢ pacueTHOR ceficMuuHOCTLIO 8 M 9 Gaanos

I — nauTbhl NOKPLITHA; 2 — CTPONHABHAA KOHCTPYKUHS, 3 — 3akiajHble H3AEIH:A
JAKT; 4 — COeAHHHUTEbHbIe 37 1eMeHThI

HOM ¢(epMB HAM Ha COeMMHHTEJbHBe 3jdeMeHTH (puc. 17 u 18). Karter
CBapHOTro LIBa NPHHHMaeTCss PABHBIM 6 MM B 3JaHHsX C pacyeTHOH ceiic-
MHYHOCTBIO 7 6asfoB H 8 MM B 3J1aHHIX C pacyeTHOH CEHCMHYHOCTBIO
8 1 9 6annoB, 3a HCKIWYEHHEM c/y4aeB, KOT/AA LIBb NPHHHMAIOTCHA MO
pacuety B cooTBeTCTBHH ¢ I, 3.30;

6) B NMOKPHTHSX 343HHA CO cBeTOA’palHOHHHIMH (QOHAapsiMH C pac-
geTHOH ceficMHYHOCTBIO 8 H 9 6ansnoB mpoJosbHEle pebpa kene306eToH-
HHX IJIHT, NpHMBIKaomye K GOHApPIO, JO/KHH OHITh COEJAHHEHH MO IJIH-
He MeXAYy co60oH NpH MOMOIIH COEJHHHTEJbHBIX 3JEMEHTOB, MPHBADH-
BaeMbX K ONOPHHIM 3aKJaJHLIM H3IeJusAM IHT (cM. pHC. 14 H 18);

B) B NPOMOJBHHIX WIBAX MEXAY XKeNe300eTOHHBIMHM IJUTAMH HNOJK-
HBl NpPeiYyCMaTpHBATbCs WIMOKEKH, Bce wBH (npojodbHbie H TONeped-
Hble) MEeXAY IJIHTaMH NOJKHH ObIThb TILATEAbHO 3aMOJIHEHH PaCTBOPOM
Hiu GeroHom mapkn M 200 na MeJKOM rpaBiH HJH Hle6He.

Has o6pa3oBaHHsl IINOHOK HAa HApPYXKHHX NOBEPXHOCTAX NPONOJb-
HHX pebep NVHT AOJ/UKHH NpeAyCMAaTPHBATLCA NA3H NPAMOYTOJABHOTO Ce-
YeHHS;
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PHc. 19. YcTAHOBKA KapKaca MeXAyY npoAQ/ibHLIMM pedpaMH NART NOKPLITHHA

] — TIMTH NOKPWTHS; 2 — CTPONMJAbHbE KOHCTPyKuuu; 3 — cBapHoif Kapkac; 4 -
LemeHTHBIA pacTBop Mapku 200

r) Bo BCeX MNPOLOJbHBIX LIBaX MEXKAy NAUTAMH B MEC1axX Hepece-
YEeHHA ¢ NONEPEYHHMH LIBAMH CHMMETPHYHO OTHOCHTEBHO HECYIied KOH-
CTPYKUHH, YKJIAAHBAOTCE OAHHOYHBE IJOCKHE CBapHme KapKacH H3
IBYX TNPOJOJbHHX CTepxKHefl AHAMeTPOM 8 MM H3 cTaJd kKjacca Al wau
nuamerpom 6 MM u3 craiu kjaacca Alll (puc. 19) ¢ DonepeyHHIMH
CTepXKHAMH AHaMerpoM 6 MM H3 craju Kaacca Al ¢ marom 200 mum;

A) Bo H36exkaHue pabOTH CTPOMHALIBX (epM Kak Hepa3pe3HoH
KOHCTPYKUHH K MOACTPONHJbHHIM KeNe300eTOHHHM (epMaM MHpHBapH-
BAlOTCA NPOAOJbHLE pebpa TONBKO OAHOTO psika miHT. Pebpa apyroro
pAja 3aKpensOTCs YNODHHMH YrOJXaMH, KOTOpHe NpPHBAPHBAIOTCH K
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Puc. 20. KpenaesHe niaMT noxpuiTHS K NOACTpONUALHBIM depMaM B cepeliHHe ee
npoaera {g) u Ha onopax (H)

] — nAETHE TOKPBITHH; 2 — ODOACTPONHJAbHAfA depMa; 3 — yNnopHbLIfi yronok; 4 —
COCNHHHTEALHBIH 3/€MeHT, BLINOJHEHHR B BHAE YNOPHOTO )rOdKa; § — LeMeHTHhA
pacTBOp Mapku 200

3aKJaJHbLIM H3ACJHAM NOJCTPONHJbHHX (epM N0 X0dy MOHTaXKa IVIHT
(puc. 20). Ilponoabnnie peGpa MJaHT, ONHPAIOILMECH HA ONOPHbIE CTOHKH
CIPONUJbHBIX CTaJbHBIX (epM H B cepeiiHe NpcJiera NOACTPONHAbHBIX
CTaJbHHX (epM, AJ1a olecneuerHs paGoTh CTPONUJIBHHX epM Kak pas-
pe3HOH KOHCTPYKIHH HEOOXOAHMO KpENHTh K KOHCTPpYKHHAM HOKPHITHSA
¢ OOMOWBIO AOABHXHBX 1aHoK (puc. 21). DoaTOBHE cCOeAHHEHHS NO-
ABHXKHBIX NJI2HOK C OMOPHLIMH CTOfIKAMH H NOACTPONHAbHBIMH (epMaMil
A0MXKE OHTL PAacCYHTaHLi HA NPOAOJbHLIE TOPH3OHTAJAbHHE ceHeMmuue-
CKHE YCHIH#, Nepefalouikecs ¢ NANT Ha ONOPH HECYWHX KOHCTPYKIMil
OOKPBITHA;

€} B NOKPHITHAX C CErMEHTHHIMH (epMaMH yIIHpPeHHbie NpoAoJbiibie
UIBbl MEKAY NJIKTAMH, PACIOJIOKEHHbBE HAa PAacCTOSHHH 3 M OT 1pO10Jb-
HRIX KOOD/JHHALHOHHBIX OCef 3jaHHA, MOMMKHB  HCIOJb3OBATLCH .14
YCTPOHCTBA MOHOJHMTIIHX Kesie300eTOHHHIX AHTHCEHCMHYECKHX I[I0fCOB.
STn mosica apMHPYIOTCA MO Bceil AJHHE CBApHHIMHE KapKacaMH, KOTOphie
CTHIKYIOTCR MeXAY cO60H H KpPensirca K COeARHHTEJbHBIM 3JeMeHTaM,
HpHBapeHHHM K 3aKJAajHbM H3jeadsM depM (puc. 22). [Mpoioasbnas
apMaTypa KapKkacoB NPHHHMACTCA JAHAaMeTpOM 12 MM H3 cTan KJjacca
Alll,
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Prc. 21. Vaabpl onHpaHHA Xeae300eTOHHHMX NAHT Ha ONOPHYIO CTOAKY CTPONHAL-
HuiX $repm (@) M 8 cepeanHe upoaeta NOACTponuabiol Gepmul (6)

1 — cTponuabhsie $epmbl; 2 — nOACTpORuJAbHAA (PepMa; 3 = MJAHTH NOKPWTHA; 4 —
noABHA Hble NJaHK4H; 5 — OBaJbHLIEe QTBEPCTIHS
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Puec. 22. YcTanoBKa Kapkaca B ylinpenHbie NPOLOJLHbIE MBI MEXAY RAWTAMH
N1OKPBITHS

1 — NAHTH NMOKPHTHA, 2 — BEPXHUA OsIC cermMeBTHofA depMbl; 3 — capHoil KapKac;
4 — COEAMHHTENbLHHHA 3aemeHT; 5 — yllMpeHHWA NPUAOAbHLIA HMOB 3anoJHEeHHWA
GeToHoM Mapku 200 Ha MeJJKOM TpaBHH HJH We0HEe; & — MecTa CBA3KH K3pKacoB
H COEIHHRTE.JIBHOrO 3JeMeHTa

3.30. B cGopHL:X BOKpHITHSAX peGpa DJIAT, IpHMHKaOMHe K NPOAO/L-
HHIM pAlaM KOJIOHH, a TaKXe ynopHule yroaku (cM. n. 3.291) AoJxHH
TPHBAPHBATbCA IIBAMH, PACCYHTAHHBIMH HA HNPOAOJbHHE TCPH3OHTAJb-
Hbhle YCHJHSA, NepelaiolllHecs ¢ NJHT HA ONOPH HEeCYIIHX KOHCTPYKUMAH
noKpHTHA, IlpH 3TOM BeJHuYHHA YCHJHSA, NMPHXOASLIErOCA Ha MPOAOJbHBIH
pSiL KOJOHH, OT REACTBHA CeHCMHYECKHX HArpy3oKk (onpejelfeMHX B CO-
orBeTcTBHM ¢ nm. 3.14a u 3.15a) B KpahHHX PsAJAax BCR mepemaercs Ha
peGpa nauT, 2 B CPEAHHX PAA3X YCHJHe paclpelensercs MeXAy AByMs
CMeXHEIMA pagaMu pebep KpafiHHX IJIHT HPONOPHHOHAJBHO T'PY3OBHM
JOIIAAsAM TOKPHTHHE NpOJeTOB, MPHMHKAIOIMHX K NPOLOALHOMY paAAY
KOJOHH,

CsapHule WBH PacCUNTHBAIOT HA CPe3 MO ABYM CeYeHUAM — 0O Me-
TaJLLy WBA H 00 METAJLIy MPAaHHIL CIJAABICHHNA:

Kn/O,'ﬁC flo< Rmf Yo MMyp 29
Vn/"f Iy < Ry Vipp MMy,

rae V' — BesiMYMHA TPOAGALHOTO TOPH3OHTAJLHOTO  YCHAHA,
OPUXOAAIErOCA HA ONHH Psif pebep NJAHT, TPHMBbI-
KalOUHX K paccMaTpHBAEMOMY HPOZOJbHOMY pPARY
KOJIOHH;
K f— KaTeT YTJOBOrO [IBA, NPUHHMAeMHii PaBHHM He
MeHee yxasanHoro B 1. 3.29a;
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I, — CyMMapHas pacueTHas AJHHA WIBOB, BOCHPUHHMAIO-
mux ycuaue Vo,

Ryps # Ry, — pacueTHble CONPOTH3JIEHHs YIVIOBOTO iBa  Cpesy
(vci1oBHOMY) mO MeTauay IIBA W N0 METaany rpa-
HHIB CIUIABJEHHS COOTBETCTBEHHO, NpPHHHMaeMhie
no raase CHull 11-23-81 «CraibHbie KOHCTPYKIHHY;

— Kos(Q$unHEeHT YCJIOBHE pafoTH IUBA, NpHHHMAe-
Mpie no n. 11.2 rmasa CHuIT 11-23-81;

m — Ko pHIHeHT, YUHTHBAIOWHH CIOXHEE YCIOBHS pa-
0oTH LIBa H MpHHHMaeMuil pasakiM 0,7;
Myp — KOs Guunent ycnoBufi pabOTH IS CBapHhix cO-
eauHenull, npuHUMaeMui o Tabi. 8.

wa u Twz

Yucsio pacyeTHLIX IIBOB H HX MECTONOJOXeHHE 3aBHCAT OT KOHCT-
PYKTHBHOf CXeMbl 3JaHHA H DACNOJNOXKEHHs CBsf3eH MeXAY ONOPHEIMH
yuaCTRaMH CTPONHJILHLIX KOHCTPYKUMH nmokputua (cM, m, 3.31).

3.31. B 3xanpsx ¢ nposeramyu g0 24 M BK/IOYMTEABLHO NPH pacuer-
Hofl ceficMuyHoCTH 7 06a/VIOB KOHCTDYKTHRHAA CXeMa K pachnojioxeHne
CBs3efl MEXKIY OHODHBIMH YYaCTKAMH ¥e/le306eTOHHBIX  CTPONUAbHBIX
KOHCTpYKUHE MPHHHMARTCH KaK JJs HecelcMu4ecKHX paHoHos, Ilpu stom
YHCJIO M MECTOPacCHOJIOXKEHHE DACYETHBIX CBADHBIX WIBOB B MOKPHITHH
onpejensiercs B COOTBETCTBHM ¢ «PekOMeHjafHAMH 10 [PHMCHEHHIO
cBopHBIX Ke1e306eTONHBIX THIIOBMX IJIAT B TNOKPHTHAX 34aHHi  mpo-
MbIILIeHHBX NpeanpuaATHil», cepus 1.400-11

B 3aauuax c npojderom 30 M u Gosiee NpH pacyerHOR CEHCMHYHOCTH
7 GaanoB u ¢ npoieraMu 12 M u 6osee NpH pacyeTHOA CeACMUYHOCTH
8 1 9 6annoB KOHCTPYKTHBHAA CX€Ma H pacnojioXeHue CBA3eH MEXIY
ONOPHBIME YYaCTKaMH Xe/1e300eTOHHBIX CTPORHJABHLIX KOHCTPYKIME HpH-
HHMAIOTCA B COOTBETCTBHH ¢ 1. 3.32. [IpH 3TOM BOIMOXKHH CleAyrOmue
ciyuan pacnpeflelleHHs NPONOJLHOIO T[OPH30HTAJIBHOIO YCHJIHA MEXAIY
CBapHLIMH LIBAMH KpenyieHHd KpafiHMx NpOJOJbHHX pelep IJHT.

I, Caywai. Ycuane Vo pacnpejpensercss Ha Bce MecTa IpPHBAPKH
Kpa#HHX NPOJNOJbHLIX pe6ep NJHT.

Taxoii cnyuaii MoXeT OhITh:

KOrla Ha KOJOHHB HeNOCPeACTBEHHO ONHPAIOTCS CTPONHJbHBIE KOH-
CTPYKIHH M MEXAYy NOCAeJHMMH Ha ONOPax He pexe ueM uepes luar
YCTaHOBJIEHB BePTHKAJbHLE CBA3H, YePedysCh C PAcliOpKaMH B YpOBHE
Bepxa KoJous (puc. 23, a);

KOTd CTPONUAbHLIE KOHCTPYKHME ONHPAKTCA HA MNOJCTPONH/LHEIE
KOHCTPVKIINH,

Il. Cayuad. Yenaue V™ nepenaercst Ha NPOAOJBHBIE PAABI KOJOHH
B OTAE/bHBIX Y3JaX.

3toT cIy4ald MMeeT MeCTO, KOrda Ha KOJIOHHHW HeNOCPEACTBEHHO OnH-
paioTcsi CTPONHJIbHBIE KOHCTPYKUMH H MEXAy NOCJHeAHHMH Ha onopax
Conee ueM yYepes war KoJOHH YCTAHABJHBAIOTCS BEPTHKAJbHbiE CTaJb-

13
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Puc. 23. CxeMb! pacnoaoxeHus pacHeTHHIX CBAPHLIX WBOB KpenaeHHsl xenae3obe-
TOHHBIX MJHT B NOKPHTHAX 6€3 MOACTPONUALHBIX KOHCTDYKiHH

a — nepsuilfl cayyaft; 6 — Bropoft cayvafi; 7/ — cBaA3H; 2 — pacnopkH; I -— pacder-
Bble CBapHble WBH a5 ycuaun U),4 — pacueTHble CBapHble WBH AJA yCHJAHA Ug

4—839 49
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Puc. 25. CxeMa cBasell nokpeitHS ¢ mexe3o0eTOHHBIMH depmamu (npr ckatroil
KpOBJi€) B 3AdHMAX ¢ IAroM KpadiHHX KOJOHH 6 M 4 Cpeanux 12 M mpu pacuer-
Hol ceficMuuHOCTH 8 GanaoB

1 — cTponnapHKe depmu; 2 — NOACTpONHAbHbie (epubl; 3 — pepTHKaAbHbie CBR- <~
sesple ¢epMu; 4 — craibHble pacliopkH; § — KOAOHHBI; a. W, — aHTHCeACMHYECKH
igB

Hble CBfi3H, 4 B OCTa/IbHRX [IaraX KOJOHH MNpelycMaTpusawTcd pac-
TOPKH B ypOBHe HX Bepxa (puc. 23,6).

[Ipumenanne. [lpn GanouHbIX MOKPHTHAX ¢ NpojeraMH 6 H I M
IPH GTCYTCTBHH BepPTHKAJbHHX CBsi3ell MeXAY KOJOHHAMH BEpTHKAJbHBIE
CBSI3H H paclOPKH MexJAy OaJlkaMH MOTyT He cTaBHTbes. Kpenaenue

0anoK K KOJIOHHAM B 3TOM cJjyyae N0J/DKHO OHTb pacCyHTaHO Ha mepe-
Laqy CeACMHYECKHX CHA C IVIHT NOKPHITHA HA KOJOHHHI.

Lo

Puc. 24, Cxema csa3ell B NOKPHTHSX C XKeaesoberonnbiMu GanAkamm B 3fanusx
¢ IBaroM KOJOHH 6 M OpH pacueTnoi ceficmuyHocrs 8 Gasnos

I ~— cTponuabHbie GanKkH; 2 ~— BepTHKaAbHule cBsizeBhie (PepMbl; 3 — CTajpHHe pac-
NOpKK; 4 — KOJMOHHA; a. W, — AHTHCeACMHYecKuf OB
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Puc, 26. KpenneHue BepTHKAJALHOH CBA3H H PACHOPKH B HOKPHLTHM 3JaHHA € pace
weTHOH celicMuH4HOCTBIO 8 6GaanoB B MecTe OODHpauus crponuabHoit depMu Ha

X040HHY CDEAHEro paja

I — xeneazoBeToHHan CTponuabhas ¢epMma; 2 -— KoJOHHA; 3 — BepTHKAJBHAA CBA-
zepag depMa; 4 — cTanbHasd PACHOPKA; § == COLAHHHTENALHOE H3ALAHE

1y Y

X AN XU K YK

Puc. 27, KpenaekHe Kene3o0eTOHHBIX CTPONKALHBIX ¢epM & noACTpOonuAbHOH B
MecTe ONUPAHHA €e Ra KPaHHION KOJOHRY B 3JIAHHAX € PacyeTHOH CeflcMHYHOCTLIO

8 Gaanos

1 — cTponnapHble ¢epmbl; 2 — GOACTpOnHNbHag depMa; 3 — KoJ0HHE, 4 — yNop,
HJ0THO NPHXKATHl K GeTOHHOH (I0BEDXHOCTH MNOUCTPOUHHABHOH depsbl; 5 — yilop,
NJIOTHO NPUmkAaTHili K GeTOHHOR NOBEPXHOCTH CTPONHABHON depMbl
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3.32. B spaumax ¢ nponderaMH 30 M u Gojiee NpH pacueTHOH cefic-
MuuHOCTH 7 GaajoB W € npoJderaMu 12 M u Gonee npu pacuerHol cefic-
MHYHOCTH 8 6aJ10B HOJMKHE ObITh NIpeiyCMOTPEHBL:

a) B MPOZOJbHHX PSIAAX KOJNOHH 6€3 MOACTPONMJABHBIX KOHCTPYKIUHI
BePTHEAJbHEE CTaJbHBE CBA3H MEX1y ONOpPHLIMH YYacTKaMH xeJe3o-
GeToHHHX 6aJoK HAM (epM H PACNOPKH 0O BepxXy KoJoHa (pHc. 24 H
23); npH 3TOM HUXHHE MNOsca CBA3ell M pacnopkH Kpensitcs K 3akiaan-
HBIM H3JeNHM KOJOHH (pHC, 26); KOMIYerTBO BePTHKAJbHBIX CRA3eH
MEeXJAY OHOpPHBIMH YYaCTKaMH CTPOMIIBHBIX KOHCTDYKHHI onpeaeisercs
U3 YCJOBHSA paclojOXeHHs pacYeTHbIX CBapHLIX WIBOB KpeleHHA pebep
TAHT, NPHMBIKAIOIIHX K NPOJOJbHBIM psaam KoJoHH (cM. n. 3.30) u
TPHHEMARTCH He MeHee ABYX, pacnosiaraeéMbiXx B KpafiHMX Ularax 3aHus
{oTcexa);

6) B NPOAOALHLIX PAAAX KOJOHH € NOACTPONHJLRLIMU KOHCTPYKUHSA-
mIl — CTaJbHble YNOPHL MJM PAcNOpKd AR 3aKPeWIeHHs ONOPHBIX ydacT-
KOB Xeje306eToHHbIX CTPONHJABHHX KOHCTPYKIHH OT ONIDOKHALIBAHHSA
(puc. 27, 28 u 29).

B snasmax ¢ nponeramu 12 M n Gojee npu pacueTHOR CeHCMHUHOCTH
9 GanioR MeXAy XKele300eTOHHHIMH SajlKaMH HJH (epMaMu Ha onopax
NOJIKHBL ObITh YCTAHOBJEHH He pexe ueM 4epe3s wWar BepPTHKaJbHbe
cTaJbHBlE CBS3H, YepeAyioliHecs ¢ pacnopkaMu, Ilpn 57oM HHXHHe NOfA-
ca cBsi3ell H PacNoOpKH ROJNKHH KpEINHTbCH K 3aK/JaiHHM H3JAeaHsM Oa-
JoK uax (epM (puc. 30 u 31).

CrasibHble BepTHKaJbHbie CBSI3H, PACHOPKH H YNOPH AOJKHH OHIThb
PaCCUHTaHH HA BOCTIPUATHE NPUXOAAIIKXCA HA HHX pacYeTHHX TOPH3O0H-
TaNbHHIX CeACMHUYECKHX HATPY30K; OpH 3TOM B 3JaHHAX C pacueTHofi
ceficMHUBOCTBIO 9 6ajNoB CBSI3H MeXAY ONOPHBIMH yu4acTKaMu 6ajoK Hax
depM NOMKHK OblITh PACCUHTAHH C YU4ETOM YCHJAHH, BO3HHKAIOWHX 8
CBA3AX OT CMElleHHA MECTa NPHJIOXKeHHA BEPTHKaNbHOH Harpysku Ha
KOJIOHHB IIPH NOBOPOTE ONOPHOH IJIOCKOCTH KOJIOHH OT CeACMHYECKHX
BoszeficTBHil (pHc. 32) OpR BHLIMOJHEHHH Y3Jla ONMHPAHHA CTPONHJILHOMA
KOHCTPYKLHH Ha KOJIOHHY 11O pHC. 33.

Benuuuna cusbl, npHxoAsilefics HA BEPTHKAJbHYIO CBA3b, OT CMe-
HIEHHS| MECTa [PHJIOXKEHHs BePTHKAaJbHON HArpy3KH Ha KoJoHHYy U on-
peaesdercst o gopmy.e

N —o)
T

rie N — pacueTHas HopMaJbHas CHJa Ha KOJOHHY OT Harpys3ok mo-
KpbiTHA (KO03bHUHEHTH COYETAHHA NPHHUMAIOTCS B COOTBET-
CTBHH C 1. 2.2);
b — ppHAA [ONEpevYHOro CceueHHs CTPONHALHON KOHCTPYKUHHM B
MeCTe ONHPAHHA HA KOJIOHHY;
¢— pasMep MJIOLWLAAKH CONPHKACaHH# CTalbHOR ONODPHOA uacTy
CTPONAJILHOA KOHCTPYKLHH C 32KJAAHLIM 3JACMEHTOM KOAOHH:
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Puc. 28, Kpenaenue XKene306eTOHHHLIX CTPOMHUABHBIX (epM K NOACTPONHILHLIM B
cepeauie ee nposera (NPH CKaTHOH XKPOBAe) B 3AaHUSAX € pacuyerdHol ceficMHuHO-
CTLIO 8 6anAa0B

I — cTponHabHble (hepMbl; 2 — NOACTPONHABLHASA tepMa; 5 — CTanbHBIE YNOPH, UPH-
BapuUBacMble K NOACTPONM/bHOH ¢depMe H NJIOTHO NPHXKATHE K CTPONHJAbEBIM $ep
MaM

C yueToM CMATHA (B MecTe nepenayd YCHJAHI) CTaJbHBIX 1ac-
Telt ¥ GeToHa BepXa KOJOHHBI, BEJMYHHA ¢ NPHHHMAeTCs pas-
HoH 60 mMM;

A — BHICOTA BEPTHKAJbHOH CBA3MH.

3.33. B nokppiTHAX C Keje300eTOHHHIMH (epMaMH HHXHHA moscC
CTPONHKJIbHBIX GepM IdoskeH ObiTb packpelvieH CTaJbHBIMH paclopKaMi
¥ BepPTHKaJbHLIMH CBS3SIMH, YCTaHaBJHBAEMHMH NOCepelHHe npoJera
¢depMm, BepTHKaJbHBIX CTaJbHBIX CBA3ell LONKHO OHTb nBE Ha 31aHHe
(oTcex) W pacnosarath HX CJedyeT B KpaWHHX LIarax CTPONHAJIbHBIX KOH-
CTpVKuHE (puc. 34).

3.34. KOHCTPYKUHIO cO€IHHEHHS ¥Kee300eTOHHHX CTPONHJIBHBIX He-
CYIIMX KOHCTPYKUHIl MOKPHITHA C MOACTPONHJLHBLIMH, a4 TaKXe CTPONHJib-
HHIX H NOJACTPONHJBHBLIX KOHCTPYKLUHMA C KOJOHHAMM Kapkaca 3[aHAs ¢
pacueTHOR celicMuyHOCThi0 7 H 8 6ajjoB AONycKaercs NMPHHHMATh Kak
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Puc. 29. KpenneHue xeaeso-
GEeTOHHBIX CTPONHALHMX (epM
K NOACTPONHABHLIM B MeCTe
ONMUpaHHy HX HA KOAOHRY (npH
CKATHOH KpORARE) B 3INAHUAK
C pPacyeTHOH CelCMHYHOCTDLIO
8 Gaaaon

1 — cTponnabHple ¢epMsl; 72—
noaCTponHAblLie (PepMH; 3 —
KOJIOHHBI; 4 — YyNOpH, NJOTHO
mpuXaTele K GeToHHOX [O-
BePXHOCTH (epMBl; § — CTaldb-
HBle PaCnoDKH

N5 HeceACMHUECKHX pafOHOB C YUYeTOM INOMOJHHTEJIbHHX MepONpHATHH,
npeAycMoTpeHHNX B W. 3.32.

B spanuax c pacueTnofi ceficMuunOCTbIO 9 6ansioB ysen onHpaHuA
XeJNe300eTOHHOR CTPONMHJAbHOA KOHCTPYKIUHH Ha KOJOHHY cJelyeT BH-
NOJIHATh C NPHMEHEHHEM COeIXHHHTEJNbHOTO 3JIeMEHT2, DPHBAPHBaEeMOro
Ha MOHTaXe K CTAJbHBIM H3C/NHAM OrOJIOBKA KONOHHH H CTPOMHABHOR
KoHCTPYXuHH, Jas ofecnedeHns BO3MOMHOCTH TOBOPOTA BEPXHETO Cede-
HUS KOJIOHHb COCAMHHTE/bHBIH 3/IEMEHT H3TOTABJHBAETCA H3 ABYX CTaJb-
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Prc. 30. lpnaMep pacnoiroxkenns cbssel nOKpuTHS ¢ Gaakamn (npm cxarsoli
KposJe) B 3JaHREX ¢ pacideTHoll ceicMudatocToio 9 Gaason

1 — ¥eJge3ofeTOHHaA CcTpOnNU.ibHags 6anka;
3 — cTajpHhie PacuopkH; 4 — KOJOHHH; a, Ul — AHTHCEBCMHUECKHHA LIOB

56

2 — BepTHKaJbHble CBA3eBuie GepMH;



Puc. 3i. Kpenaenme pepTHKanpHOH CBE3¥M H DACNODEH K xeneioOeTOHHOA CTpO-
oHaALHOf Ganke B NOKPLITHK 34aHuS ¢ pacueThol ceficmuunocThio 9 Gazaon

I — XKene3obeToHHas CTPONHJALHan OGaJka; 2 — KOJAQHHA, 3 — BepTHKallbHasd CBS-
sepas ¢epMma; 4 — crasbHasg pacnopka; 5 — 3akJajHoe HajeaHe B CTPONHAbHOH
KOHCTPYKIHA

HBX DJIAaCTHH, COeJHHEHHBIX MeXLy coGof NO ABRYM CTOPOHAM CBApKOH,
pacnoJiaraeMof B yaJle 3a IpaHaAMH KOJOHHH (puc, 33).

ITpuMmeyanne [as 3aaHuii ¢ pacueTHOH CeACMHYHOCTBIO 8 Gax-
JI0B, BO3BOJAHMEX HA MJIOW(AJIKAX CTPOHTEJabCTBA ¢ | Karteropuei nosro-
pSIEMOCTH 3eMJeTpsICeHHH, DPEKOMEHAYETCH Vy3en ONHpaHus XKesaesobe-
TOHHON CTPONHALHON KOHCTPYKIHH Ha KOJOHHY BLIOAHATL NO THIY aHa.
.f(lomq%%;o y3na B 3JaHHAX C pacyeTHOH ceficMHYHOCTRIO 9 GanjoB
pHc. .
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Puc. 32. CxeMm K pacueTy BEPTHKAAbLHLIX CBi3ell MEKAY OHOPHWMH YI2CTEAMH
Meae306eTOHHBX CTPONMABLHBIX KOHCTDYKNM# HA ycuJsMi OF CMeillesMs MeCTa HPH-

JOXKeHHs] BepTHEaabHofi HarPY3KH HA KOJOHHY

@ — cXemM3 NOKDHITHR; 6 — CXema Je(OpMHPOBAKHOrO 3JieMeHTa NOKPHTHA; 6 —
pacueTHas CXeMa (Bu3H; [ - BEPTHKAJAbHaa CBA3b; 2 — paclopka

o, /{\—v—~ 4
7} | 7

/

7-7

Puc. 33. Onmpapue
keae3oGeroanoli crpo-
NUALHOR KOHCTPYKI(HH
Ha KONQHHY NpH pac-
deTHO celCMHYROCTH
9 G6aanos

1 — cTpounabHasn KoOH-
CTPYKIHA; 2 — KOJNOH-
Ha; 3 -— COeNHHATEeAL-
Hple H3Aen#s; (CBA3M
H PpAcnopkKH YCJAOBHO
He HOKa3aHm)

—

Puc. 34. Hpumep pacnoxomecHus cpasell nokpuiTHE ¢ Keaesoberounsimu thepmauu
rpu pacqerHoll ceilcuuqauoctd 7 6anaoa

1 — cTpoupanhble (epmbl; 2 — BepTHRajdnLuble CBA3eBHE ¢epMbl; J ~ CTaabHLe
pacnopkn; a ui. — aHTHCeHCMHYECKKH WOB
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3.35. ¥3abl CoeIUHEHHs HECYHIHX KOHCTPYKLHH TOKPHTHS C KOJOH-
HaMH JOJKHEL GBITH DacCYHTAHB Ha CPE3 OT YCHJRH, BO3HHKAIOUIHX B
9THX Mecrax oT AeHCTBHR HA paccMaTPHBaeMOe COENMHEHHE TOPH3OH-
TaJdbHbIX CEACMHYECKHX HArpy30K.

B COOTBCTCTBHH C peLIEHHAMM Y3JI0B ONHPaHufl 2Kene300eTOHHHX
CTPONHJBHLIX ROHCTPYKUUH HA KOJOHHBI K KOHCTPYKUHH CBA3eH ONOpHbE
Y4aCTKH CTDONMJBHBIX KOHCTPYKIHH AOKHE OBITh pacCYHTAHH ¢ y4ue-
TOM YCHJM#, BO3HHKAIOWKX TIpH AedopManusax KOJOHH BO BpeMs CeHCMH-
4ecKOro BosjedcTBHa (cM. puc. 32 H 33), B caydae HexocTaTo4HOR
NPOYHOCTH HEOOX0XMMO NPOHM3BECTH COOTBETCTBYIOILHEe YCHJEHHS ONOP-
HLIX YacTeil CTPOTHJBHBIX KOHCTPYKUMIL

3.36. 3aknanuple H3AENUA, YCTaHaBJHBaeMble B BepXHeM Iosice IKe-
NMe306eTOHHBIX (bepM AJS KpelJIeHHs CTOEK CBETOa3panHOHHOIO (oHaps,
JA0/KHB GBbITh MpoBepeHbl pacyeToM Ha YCHJHS, Mepenalomuecs ¢ ¢o-
Haps Ha JHCK NOKDHITHA NPH CeRCMHYECKOM BO3AEHCTBHH.

3.37. Ilpu ompexeneHud uYacTOT 4 GopM cOGCTBEHHBIX KoseGaHHA
tdepm caenyer ApHHHMATE:

a) JKEeCTKOCTb CedeHHH LJIA CKATHX M PACTAHYTHIX APEABAPHTENHHO
HaNps)KeHHBIX Ke1e300eTOHHBIX 32JieMeHTOB — 6e3 yueta 0OpasoBaHHA
Tpettie (EsAs), AAs pacTAHYTHIX 3JEMEHTOB, BHIIOJHseMBIX Oe3 mpen-
BAapHTEJbHOTO HANpPsKeHHS, — Ge3 ydyera paboTn GeToHa (Eada);

0) Macchl, COCpeNOTOYeHHble B y3Jax BepXHero nosica ¢epm, — Hc-
X0As1 H3 CyMMAapHOH paBHOMEPHO pacnpeje/ieHHOH HarpyskH, BKJIOuaio-
Ieft cOBCTBEHHBLI!L BeC MOKpHITHSA, Bec chera (6e3 yyeTa CHEroBhX Memi-
KOB), @ TakXe NOABECHOH TPAHCHOPT, BAHSAHHE KOTOPOTO HPHBOAKTCA K
9KBIiBaJICHTHOH PaBHOMEPHO paclpejesleHHOHR HArpy3Ke; NpH 3TOM K03(-
uHeHTH coueTaHull, HeOOXOAMMble IJs ONpeAeJeHHS BEJIHYHH Macc,
NpUHAMAIOTCH B COOTBETCTBHH ¢ m, 2.2, DKBHBaJIeHTHas Harpyska of
MOCTOBLHIX MOABECHHX KPaHOB oppelensieTcsi OT OAHOFO KpDaHa HA4
KamaOM KpPaHOBOM HYTH H IIPH pPACHOJIOXEHHH KpaHa B IJOCKOCTH
depMbL

BepTHKaJbHBIe ceHiCMHYECKHe HATPY3KH Ha (epMH, COOTBETCTBYIO-
uKe PAsIHYHEIM KOMOHHAIUSM HAarpysok, ZONYCKaeTCs ONpEeAe]ATh NPH
MOCTOSTHHBIX 3HAYEHHAX P; H ik, BHYHCJACHHBIX H3 YCJI0BHH, NpHBeAeH-
HBEIX B JIaHHOM NyHKTE.

3.38. JKene3oGeToOHHBE DVIMHTH AJHHOH 12 M 'O CTPONKJIEHBIM KOH-
CTPYKLHSIM 34aHHH ¢ nposnetaMu 18 M u Gosee ¢ pacueTHO# cefcMHYHD-
cThi0 9 6aJJIOB IPHMEHSTh He PEKOMEHIYETCH.

3.39. MuuuManbHas AJHHA ONHPAaHHS NPCAOAbHLIX pebep Xejeso-
GeTOHHBIX U/IUT NOKPHITHS JJIHHOH 6 M Ha CTaJbHble KOHCTPYKIHH T0JK-
Ha 6uTb 70 MM, Ha kene306eTOHHBIE ~— 75 MM, AAS NJRT AJHEOH 12 M —
90 MM Ha crajbHBle M Kene3o0eroHHble KoHcTpykRuuu. Honyckaercs
OTK/IOHeHHe (AaKTHYeCKOH J/JAHHB ONHPAHHS CMOHTHPOBAHHHX IJHT 01
YKa3aHHHX BbllUE 3HAUeHHi He Gojee yeMm Ha 10 MM,
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Craabnoill Kapkac
OJHO3TAXHOTO 3AAHHS

3.40. CraspHble CTPONHJBEHE H NOACTPONHJIbHHE KOHCTPYKUHH J0-
NYyCKaeTCs NpUMEHSTh B 3JaHMAX ¢ pacueTHoH ceficMuuHOCTHIO 8 Ganios
c nmpoietraMH 24 M u OoJee H B 3J3HHAX C PacyeTHOH CeICMHYHOCTbIO
9 6aasnos ¢ npodetaMu 18 M n GoJiee, a TakXKe B cIyuadx, Korjaa HX mpH-
MeHeHHe Jonyckaercss «TeXHHYeCKEMH NpaBH/JAMH [0 3KOHOMHOMY pac-
XOJ0BaHHIO OCHOBHBIX CTPOHTEJIbHHX MAaTepHAJOB> s aHAJOrHYHLIX
00BbEKTOB B HeceACMHYECKHX paiioHax,

3.41, B norpHTHAX OTaNMHBaeMHX 3JaHHH Co CTaNbHBEIMH (depMaMH
peKOMeHAyeTcsi MPHMEHATh CTA/AbHOA UpODHIHPOBAHHHIA HACTHJI HJH ac-
GecTOLEMEHTHDBIE IVIMTH C 3 PEKTHBHBIM yTelIATENEM,

CG6opHEle Kesle306eTOHHbBIE JIHTH 1O CTA/JAbHHIM HECYLIHM KOHCTD) kK-
UHAM TOKPBHITHA AOJXHH HMETb OIpPaHHYEHHOE INPHMEHeHHe H HCIO.Ih-
30BaTbCH, KaK NPaBHJO, B 3[aHHAX C pacueTHOH CeHCMHYHOCTBbIO He Co-
Aee 7 Gannos,

3.42, B mensx oGecleueHHA NPOCTpaHCTBEHHOH XKECTKOCTH Kapkaca,
a TakXe YCTOHYHBOCTH HOKPHITHSI B LEJOM H €ro JeMeHTOB B OTAeNb-
HOCTH HeOOXOZMMO NpellyCMaTpHBATh CHCTEMY CBSi3ell MeXAY HeCyUiHMmu
CTAJIbHBIME KOHCTPYKHBAMH HOKPHITHA ((epMaMH) B IJIOCKOCTH HX BEpX-
HHX H HHXKHHX NOSACOB H B BEPTHKAJALHBIX NAOCKOCTHAX.

3.43. B nokpHTHAX H3 CTAJbHOTO NPO(HJIHPOBAHHOrQ HACTHJA, ac-
GecToleMEHTHHX MJIHT (KapKacHHX H GecKapKacHBX) HJIH BOJHHCTBHIX
JHCTOB (N0 CTaJbHBIM NMPOroHaM H (epMaM) CHCTEMa cBf3efdl B IJIOCKO-
CTH PepXHHX NOSCCB CTPONHJBHHX CTaJbHHX ()epM COCTOHT H3 moneped-
HHX CBsi3eBHX (P€PM H PAacnoOpoOK, POJb KOTOPBIX BHIIOJHHAIOT NPOTOH.I,
a OpH HAJHYMH CBETOASPAaNHOHHBIX (OoHapefi M pacTdXkek, pacnoJarae-
MBIX B NOA(OHaPHOM NMpPOCTPAHCTBE.

CssaseBhle nomepeynble (epMH YCTAHABJAHBAIOTCS B JABYX Kpallnux
(v TOpmOB H aHTHCeHCMHYeCKHX IWIBOR 3JaHHA) M, ecIH TpebyeTca no
pacyery (cM. n. 3.48), B NmpOMeXYTOUHBIX lrarax CTPONHJbHHIX (epwu.
HesaBucuMo ot pacuera B 3gaHHsAx (OTCeKax) CO CTPONHJbHEIMH dep-
MaMd ¢ NAapanjelbHRMH MOACAMH C pacueTHOH celcMHUHOCThIO 8 m 9
6aasos AnuHOA cBHlle 60 M u 7 Gannos AAHMHOH CcBHUle 96 M caeayer
y(TaHaBJIHBATL HE MeHee oJHOM NPOMEXYTOUHOH cBfi3eBof (epMhbl, a B
31aHHAX (OTCeKax) CO CTPONHJbHBIMEH ()epMaMH TPEYroJbHOrO OYepTa-
HHSE C pacyueTHOfl ceficMuusHocTbio 9 Oajnos aiHHOR 60 M u Gogee pe-
KOMEHAYeTCH YCTAHARAMBATH HE MeHee OJHOA IIPOMEXYTOYHOIl cBf3eBOil
thepMnl,

IIpomexyTouHsle cBf3eBble PepMBR LOJXKHH PACHONATATbCA 1O JJH-
He 3j)anus (oTceka) paBHomepro (puc, 35).

61



hlg

o 22
NI 2T8 3 o W 140
INZNZANASANZ® 8 2 119 8 5
AT {24 LS

, [TTIL] g e L8
: : ~_§_O L oi— g—o
I O O | s - S0

s | §_O .1
S T i
f—— ~—4—-O iL- ='I"_A"'O
+J/ + ---—:——O F 4% :F'O

& e

—O
O
_.O
-0

! §

T T
TzlfrH—Lr‘vlr-;—r%“,_ § le—L"T,
AN LN AN
'!| f —R _M --——i 2% =.‘,--
LSLI.._SZIXMBELE 13

O__._.
NT
O——_.

Puc. 35. Mpumep pacuoaomenus CBE3ed 0O BepPXHUM NONCAM CTAALHHX CTPONAAb-
HBIX (epPM NOKPHITHA C NPOroHHBIM PEITCHHEM KDPOBAM

1 — cTponuapubie ¢epMbl; 2 — nonepevlikie CBasenbie (PepMbl NO PEPXHUM NONCAM
dbepm; 3 — nporonn; 4 — BepTHKaAbHBIE CBA3K MeXAY ¢depMmaMHu; 5 — nonepeyHnie
cBf3epble depMmbl No HUKHMM HosicaM QepM; 6 — PaCTAXKKH; a. L. — aHTHCeACMH-
gecKHE 1IoRB
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Puc, 36. IIprMep pacnoaoxkenns cea3ell Mo HHEHHM TOACAM CTaAbHMX CTPONHAbLe

HEIX depm

1 — cTponnabtHnie ¢epMul; 2 — nolnepedHkie CBA3eBbe (PepMul; 3 — MPOAOAbHEE CBA-~
seBbie (epmbl;, § — PacTAXKKH. 5 — PacHopxd; 6 — AONOJHHTEJIbHEIe DPaCKOCH; 7—
BepTHKaJAbHLIC CBS3H MEXAY (epMaMH; a. Wi, — anPHCeHCMHYeCKHA LIOB
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Puc. 37. TipuMep pelleHus oXHOATAKHOrO 3AaHMs H3 CTAABHHIX KOHCTPYKHul Th-
na «fnaysn» — nouepeunbifi paspes 3aaHua (g); BAAB NpOroHos W ceAseil no
wposae (6); upopoibumil paipes sganug (&)

!l — pambl; 2 — ponepeuHble CBA3eBbie (Pepmbi; 3 — UPOTOHH; ¢ — BePTHKAJbHbLIE
CBA3H MEXKAY PaMaMu; a. mi. — aATHCeCMHUYeCKHHA LIOR

N
gﬂﬂ X
«

e~

__gaoa

500

CrcTeMma cBsi3efi B NJIOCKOCTH HHXKHHX [0SICOB CTPONHJbHBIX (epm
cocTonT u3 (puc. 36):

a) nonepeyHbix cBA3eBbIX (epM, yCTAHABIWBAEMBIX Y TOpUOB cefic-
MHUYECKOTo OTCeKa 34aHHs. [lonoNHHTeNpHble NOnepeuHbie CBRaenbie dep-
Mbl B CepellHHe OTcexa yCTaHABAHBAKTCA B COOTBETCTBHH € TPe6OBaHHS-
MH JJ14 HeCCHCMHYeCKHX paHoHOB;

64



6) NpONONBHHIX CBf3eBHIX (epM, KOTOpHE B 3NaHAAX (OTCEKax) ¢
YHC/IOM NPOJIETOB A0 TPEX BKJIOUHTEBHO YCTAHABJAHMBAKTCA BAOJDL Kpaf-
HHX DAAOB KonoHH, B 3panuax (oTcekax) ¢ ducjoM nponeros Goxee
TpeX TOPH3OHTaJbHBiE HPOLOJLHBIE CBA3H CJEelyeT pa3sMellaTh TaKkKe
BJOJb CPEJIHAX PSAOB KOJIOHH He pexe yeM uepes IpoJieT;

B) PacHoOpoOK H pacTsiXKeK, DACIOJOXKEeHHe H KOJHYECTBO KOTODHX
onpenenserca TpeGOBaHHAMH IJs HecefcMHUECKHX pafoOHOB,

Bepruka/ibHBeE CBASH MEXKAY CTPONHJIbHLIMH (epMaMM yCTaHABJIHBA-
IOTCE Ha omopax H B mpoJderte ¢epM, ITo asmmHe spanug (oTceKka) CBS3H
pacnojarawtes B marax ¢epwm, rie ycraHaBAMBaiOTCA NONEPEUHHIE CBSI-
3eBLle (epMH 110 BePXHHM I0SICAM CTPOHHJbHHX KOHCTpYKuHA (puc. 35),
B mposeTe $)epM NpOMeXYTOUHBIE BePTHKAaJbHbIE CBfA3H HOMYCKaercs He
yCTaHAaBJIHBATD,

3.44, B nokpHTHAX M3 CTaJbHOrO NpOQHIHPOBAHHOTO HACTHJA 3Aa-
HHf C KapKacoM H3 CTaJbHhIX paM KopoGuatoro ceuenus <«[laaysH»
HAOJKHO OHITH HPEAYCMOTPEHO YCTPOHCTBO CHCTEMBl FOPH3OHTAJbHHIX
cBs3ell B ypoBHe BepXa KopoO4aToro purens paM, cocrosiied #3 no-
nepeyHbiX CBA3EBHX (epM H PACNOPOK, poJIb KOTOPHX BHIIOJHAIOT [pO-
TOHH; TMONepedHble CBsI3eBHle (epPMBl PacHoJNaraloTcd B COOTBETCTBHH €
n. 3.43 (puc. 37). ILas obecneyeHHs YCTOMUHBOCTH 3JaHHSI B NPOLOJb-
HOM HampaBJeHHH MEXAY CTOMKAaMH paM cJaeflyeT NpeAyCMaTPHBATb CH-
cTeMYy BePTHKaJbHHX ¢Bsidedl B coorpercrBHM ¢ m. 3.20 (puc. 37).

3.45. KpensesHe npo@HIHpOBAHAOrO0 CTaJBHOrO HaCTHAA K MNPOTo-
HAM TOKPHTHSA pPEKOMEHAYETCA BHINOMHATHL CAMOHBAPE3aU¥MH OoJTa-
MH, KaK NpaBHJO, uepe3 BOJHY, a TOPHH HACTHJIA B KaxJAOH BOJIHe.
B xaxiaoh BoaHe cjleayeT KpeNHTb NPOOMHIHPOBAHHBIL HACTHJA, YK/aIbi-
BaeMblli B NOKPHITHSX 3AAaHHA C PAMHHMH KOHCTPYKUHSIMH KOpo64aToro
ceueHns <Ilnaysn». Coefnnenne HacTHN2 MeXAY co6of OCYIeCTBJSETCH
KOMOHHHPOBaHHBIMH 3aK/EIKaMH.

IMporonsi, Hecylue CTaJbHOH NPOQHIHPOBAHHBIA HAaCTHJ HOKPHTHA,
ONMPAIOTCH B Y3/JaX CTPONW/IbHHEX tepm ¢ umarom se Gonee 3 M mn 3a-
KpenasioTess K ¢epMaM Ha 00JATax NPH MOMOUIH KOPOTHILEeHR H3 YroJ-
KOB, a K NONEPeYHHIM CBA3eBHM (epMaM KpelJeHHe NPOroHOB Mpendy-
cMaTpHBaeTcs Ha cBapke,

NpuMevanne., B nmoKpHTHAX ¢ HOPODHIHPOBAHHLIM HACTHJIOM
CBS3EBHIE TOPM30OHTAJIbHBiE TONEpeyHnie ¢EpPMH TO BEPXHHM MOSCaM
CTPOTMHUJbHBIX (epM HJAH paMaM MOTYT 3aMeHsThCA MONepeuHHMH AHad-
pParMaMu KeCTKOCTH, KOHCTPYHDPOBAHHE U pacuieT KOTOpPHIX HPHBEIEHH
B «PeKoMeHAaLHAX NO Y4ery KeCTKOCTH AuadparM H3 CTAJbHOTO IpoO-
(bUAMPOBAHHOrO HACTHAA B MOKPHITHAX OIHO3TAKHEX MPOH3BOACTBEHHHIX
3ZaHHA [NpH TrOpH3OHTaJbHHX Harpyskax», LIHHHIIpoekTcranskoHct-
pykuus, M., 1980.

3.46, B nokpHTHsIX M3 COOpHHIX Ke/e300eTOHHHX IUIHT 10 CTajib-
HBIM CTPOIHJbHHIM (epMaM KOMKHH ObiTb BHINOJAHEHH MEDONDHATHA,
npelycMOTpeHHHe yKaszaguamu mm. 3.28, 3.29, a, 6, B, 1, & ® 3.30.
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Puc. 38. Cxemnl pacnpeieXenus NPOACABNBIX CeHCMUUECKHX HATPYIOK MEXAY ¥3-
XaMH nonepednbiX CBa3eBbix depM B NAOCKOCTH BEPXHHX MOACAE CTPOOHJIbHHX
thepm GechonapHore nposeTa NOKPLiTAA (a) B npoxera ¢ gonapem (6)

I — vopeny 3panus; 2 — auTuceficMuueckufi wos; A, As # Ap rpysoBbie NJIOWAAH,
COYTBETCTBYIOIIHE CERCMHUIECKAM HarpyskaM S;, S; H

Kpome Toro, no anHHe 34aHHs (0TceKa) 10 BepXHMM NOfiCaM CTpO-
NH/JbRHX ¢epM DEKOMEHIYETCsl YCTAHABJMBATL PACTODKH MeXAy omnop-
HLIMH CTORKAMH H B mpoaere depm, PacnosoXeHune u KOJHYECTBO pacno-
POK B npoaere (bepm ONpenenseTcs TPeGOBAHHAMH A HeCeHCMHYECKHAX
pationos,

CucteMa cBsisefi B NAOCKOCTH HUIKHHX HOSICOB CTPONMJABHHX thepM
COCTOUT H3:

a) momepedHHX CBsi3eBHIX (epM, paclnojaraeMBIX COIVIACHO YKasa-
HuaM 1, 3 43a;

6) npofoAbHHIX CBA3EBHIX (epM, YCTaHABJIHBAEeMHX COTVIACHO

n. 3.436;
B) pacnopoK ¥ pacTsiXeK, yCTaHaBAHBAeMHX coryiacHo M. 3.43s,
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Beptukanbible CBSA3M YCTAHABAHBAIOTCH MEXAY CTPONHIbHBIME (heps
MaMu Ha onopax (MexKAy ONOPHbIMH CTOHKamu) u B mpojere. [To anune
3jaHusi {oTceKa) CBf3M pacrnojaraiorcs B marax diepM, The yCTaHan/d-
BAIOTCA TONEpeyHBIEe CBS3eBble GepMH N0 HHKHHM NOACaM CTPOMH/ILHBEIX
(depM; [pH 3TOM CBSI3H MEXKAY ONODHBIMH CTOHKAMH CTPONHJbHLIX depm
MOCYT PacHoJaraThCAd H B NPOMEXYTOYHHX Marax ¢epm, ecJH Mo pac-
uety TpeGyercs yCTAHOBKA GOJIbLUEIO KOJIHYECTRA CBA3EH.

3.47. CssA3h NOKPHTHA ROJIKHH OHTh PACCYHTAHH Ha BOCIPHATHE
NPHXOAAUIAXCA HAa HHX pacieTHHX FOPH3OHTA/bHBIX CeACMHYECKHX Ha-
TPY30K, AeACTBYIOMHX B TONEpeYyHoM H NPOJOJBHOM HAalpaBJACHHAX
sfanua (orcexa). Ilpu onpefiesicHHH BeJIHYAHH CEACMHYECKOR HArpysKd
Ha CBS3H 3HaueHWe MpOH3BeAeHHs Kodpduumentos PnK,, nphnmMaeTcs
KaK AAs KapKaca COOTBETCTBYIOHIEIO HANPAaBJACHHS.

3.48. Tlonepeusinle cBs3eBbie (PepMH B NAOCKOCTH BEPXHHX MOSACOB
CTAJIbHLIX CTPONHJIBHBEIX KOHCTPYKIHII TOKPHLITHA XOJUKHH OHITH paccyu-
TaHu Ha ceficMHYeCKHe HArPy3KH B NpPOAOALHOM HaNpaBJ/eHHH, KOTODHE
NIPUHEMAIOTCH AeHCTBYIOIHMH:

a) npu GectoHApHHIX NpoJeTax MOKphiTHA (puc. 38,4a):

B y3Jax cBs3eBHX (epM (Si} — OT BepTHKaJLHOH HarpyskH, pacmo-
JOXKEHHOM B Npejenax NpoJiera H JJHMEH 31aHHsa (OTceKa) M cocTosmefi
H3 cOGCTBEYHOTO Beca KPOBJH M €€ HeCyImHX KOHCTpyKuu#, cHera, 50 Y%
coOCTBEHHOTO BECa CTPONHJbHHX KOHCTPYKIHH, 2 TakkKe Beca MPOMIIPO-
BOJOK ¥ ADPYroro o6opyAoBaHus, PacHoOJOKEHHOTO B NMOKPHTHH H  3a-
Kpen/iefHoro K BepXHHM NoficaM CTPOMHJIbHHIX KOHCTDYKIHH; ceficMuue-
ckas Harpyska S; pacnpefiefercd MeXiy BceMH cBsiseBHMH depmamu
pPaBHOMEDHO;

B y3/lax cBsa3eBoil (epMH, pacio/oXeHHOR B Topue 3faHHA (S) —
OoT coGCcTBEHHOro Beca NapaneTa M HHXKedeXKallero yJacTKa CTeHH ¢
rpy3080#/ ITOUIALBbIO, ONMpEefeNsseMofl B 3aBHCHMOCTH OT OYepTaHHA Bepx-
Hero mosica CTPOMHJBLHOH KOHCTPYKHHHM H pACIOJNIONEHHs Y3JIOB KpenJe-
HUS (PaxBEPKOBHIX CTOEK K MOKPHTHIO;

6) npu mpojeTax MOKPHTHY CO CBETOA3pPAllMOHHBIMH (POHAPIMU
(puc. 38,6):

B y3jdax CBsideBbix (epM, NPHMHIKAOMHX K MeCTaM KPENJeHHs Bep-
THKAJbHBIX CBsidefl no Qouapio X cTponuibHOR KoHCTpyKumu (Si) — ot
coGCTREHHOrO BeCa MOKPHITHA W CHera Ha BceM Qonape, GoHApHBX depM
H ot 40 % cob6crBensoro Beca GoOHapHBIX NaHejed (¢ OCTeKJIeHHeM, Me-
XaHH3MaMH OTKPHIBaHHUS H T. A.);

B y3/Jax CBsA3eBHIX ()epM, PACNOJIOKEHHHX B MECTax ONHpaHua ¢o-
ranublX nadenei (Sz) —or 60 % coGcTBeHHOro Beca ¢(OHApHHX IaHe-
Jeil (C OCTEK/JeHHEM, MEXaHM3MaMH OTKDHRAaHHA H T, A.) H OT cober-
BEHHOTO Beca KPOBJH, €€ HeCYHHX KOHCTPYKUMA H cHera Yy ¢onapsa
BJOJIb 3/1aHUST HA YUaCTKe UIHpHHOH 1,5 M;

B yalax CBiseBuX (epm (Ss) — OT cOOCTBEHHOro Be&Ca KpOBJH, ee
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HECYIHX KOHCTPYKUHHA H CHeTa, pacrlosoXXeHHHX Ha BHedoHapHoil 30He
npoJeTa;

B ysaax cBsizeBHix ¢epm (S;) — ot 50 Y% coberBennoro seca CTpo-
NHJABHHIX KOHCTPYKUHHE, a TaKXe OT Beca NPOMAOPOBOAOK H JApYroro
060py/0BaHHUS, PACNONOXKEHHOTO B NMOKPHITHH M SaKPEIJIEHHOrO K BepX-
HHM 1105iCaM CTPONMHJbHEIX KOHCTPYKIHH;

B y3ajJax cBsA3eBoH (GepMbl, pacnoJOXCHHOi B Tople 3MaHHA HJIH Y
anTHCeHCMHYeCKoro mwBa (S;) — 0T cOGCTBEHHOTO Beca KpOBJH, ee He-
CYIIHX KOHCTPYKLHMH U cvera ¢ yuactka nepen donapewm;

B y31aX CBsi3eBOH (pepMBI, PACNOJONKEHHOR B TOopue 3xaHMA (Sg) —
OT cOGCTBEHHOIO BeCa MapaneTa H HHXKeJeXallero yyacTKa CTeHBl C TPy-
SOBOH NJIOIAAbIO, ONpejefseMofi B 3aBHCHMOCTH OT oOvepTaHHA Bepx-
HEro nosca CTPONHJAbHOA KOHCTPYKIHH H pacHoJOXeHUs y3JIOB Kpemie-
HHA (QaxBepKOBHIX CTOEK K NOKPHITHIO.

B nposerax moKpuitHS ¢ ¢oHapAMH ceficMHYeCKHe HArpy3Kd
S;+ S8, pacnpenensioTcss MeXAy BCeMH CBSI3€BHIMH (depMaMH  paBHO-
MEepHO,

HeobxoanMoe koanuecTBo cesi3eBbix depMm kB B GechoHapHOM mpo-
JeTe NOKPLITHA 31aHHus (oTceKa) ompenesisercs no popmyle

§

= ———
IN] — N,

@n

H NDHHHMaeTCs He MeHee 2,
roe N1 — YCHIHe B nosice CBs3eBON (epMBl OT HeACTBHY CEACMHYECKHX
Harpy3ok S;, BHUHCJEHHHX IJ BCEro npoJeTa HOKPHITHS 37a-
HHA (OTceka);
[N]— necymas cnocoGHOCTb NOSICOB NPHHSITHX CBA3EBHX (epM;
Ny — ycunue B mosice cBsi3eBOH (epMbl OT [eHCTBHS CeHCMHYECKHX
Harpysox S,.

Heo6xoanmoe xojW4yecTBO cBfA3eBbIX ¢epM £ B npoJeTe NOKPHTHA
sfaHHs (oTceKa) C ¢oHapeM ompejesercd no popmyae

k:N1+Iv2+N3+N4
[N] — (N5 - No)

(32)

H OpHHHMaeTcs He MeHee 2,
rie Ny, Ny, Ns u N, — ycuaus B nosice CBA3eBofi (epMHl OT HEeHCTBHS
CeliCMHYECKHX HarpPY30K COOTBETCTBEHHO Sp, Ss, 83 M S, BHYHCJIEHHHX
AJsi BCEro npoJera NoKpbiTHs 3xanus (orceka); [N}—To xe, uro B
dopmyse (31); Ns u N — ycunna B nosice cBazeBofi depmbl OT AehcT-
BHst CeficMAUECKHX HATPY30K COOTBETCTBEHHO S5 H S.

3.49, TIporoHH NOKPHITASA, BHIONHAIUIKE POJb PACHOPOK B CHCTEME
cprzell IO BEPXHHM MOfiCAM CTPONMJBHBLIX KOHCTPYKUHHA, H HX Y3JBI ONH-
paHHst JOJIKHHE ObHITb DPOBEpPEHBI PACYETOM Ha YCHJAHS, BO3ZHHKAOUlHE B
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HHX TpH Hepefave PacUeTHHIX CEACMHUECKHX HArPy30K OT Beca KPOBJH
H CHEra Ha Y3Jbl NONepevHbX CBA3EBHX (epM.

3.50, Tlonmepeunnie cBsiseBHE (hepMbl B MJOCKOCTH HHIKHHX I10SCOB
(pepM LOJIKHB ObITh PACCUHTAHB! HA NPOAOJBHbIE CEACMHYECKHE HArPY3KHu:

a) or 50 % co6CTBEHHOTO Beca CTPONHJBLHBIX KOHCTPYKIHHA, OT co6-
CTBEHHOTO Beca MyTell MOABECHHIX KPpaH-6aJlOK H NOABECHHX HOTOJKOB,
a TaxkxKe NPOMIPOBONOK H APYroro oGOPYROBAHHSA, PACMOJONEHHOro B
TMOKPHTHA K 3aKPENJIeHHOTO K HHWHHUM M[OSICaM CTPONHJBHBIX KOHCTPYK-
LHA; HArpy3Ka pacnpeiensieTcss MeXAY CBA3EBHIMH (epMaMM paBHOMEDHO
H NPHKJAJNBAeTC B y3/1aX CBA3eH;

6) 0T cOOCTBEHHOro Beca TOPLIEBOH CTEHH Ha yYacTKe B NpeAenax
HHUXHEl NOJIOBHHBE BBICGTHl CTPONHJIbHON ¢epMHl H BepXHEH MOJIOBHHN
BHICOTH KOJIOHH (B CJyd4ae ONHPaHHS CTOGK TOpueBoro Qaxsepka B
YPOBHE HHXKHEro Mosica CTPONMHJLHHIX (bepM); Harpyska NpHKJIAAbIBaeT-
¢ B y3Jiax onHpaHHs CTOEK TOPLEBOro ¢axpepka Ha cBsizeBylo depmy.

Mpu sTOoM mosca aTHX ¢epm, BXOAsIIHE B COCTAB CTPONHJLHMIX
depM, nposepsiroTeH MO yKasaHHAM 1. 3.55,

IMpumeuwanne Ilpu HaNuuAw B TOpHe 34aHHA MO BHCOTE Hax-
BEPKOBHX CTOEK NOMOJHHTEJIbHO BerpoBoll GepMH (6ajxu) HJAH KaKOii-
aub0 JIpyrofi KOHCTDYKLHH, SIBASIOLIEHCH JOMOJHHTEJbHOH ONOpOH IJs
CTOeK TopueBoro ¢axsepka, rpy3oBasi IVIOW{aAb CTEHH HKOJKHA OHITH
COOTBETCTBYIOWHM 00pa3oM CKOPPEKTHpPOBaHa.

Ec/M ycuans B ONOPHOM packoce NOMEepPeyHofi cBA3eBofl depMul npH

pacuete Ha ceiCMHYECKYIO Harpy3ky NpeBHIIAIOT €ro Hecymylo cnocof-
HOCTh, DEKOMEHAyeTc  YCTAHAB/JAHBATL  JONOJHHTENbHHH  PackKoc
(puc. 36), a ycuiHe B ONOPHOM pacKoce CBf3eBOH GepMHl NMpH STOM
npuruMaTh ¢ Kospdunuentom 0,5.

3.51. TpomonbHHe cBsa3eBble (epMH B NJIOCKOCTH HHXKHHX II0SICOB
depM ROMKHH OHTH pacCIUTAHH HA MOTIEPeuHble OPH3OHTAJbHBIE Ceiic-
MHUYECKHE HATPY3KH B CACAYIOWHX Caydasix:

a) NMpH ONHPaHHW HA CBA3H (PAXBEPKOBBLIX CTOEK MPOJOJbHHX CTeH;
cocpelloTOYeHHas ceficMHYecKas Harpyska Ha y3sen cBs3u (S°) ompeje-
JIIETCA OT BECa CTOHKH H CTeHBl ¢ I'PY30BOH NJOHIAAH B NpEAENaX HHUX-
Hell NOJOBHHH BLICOTH CTPONMJILHOR (epMbl Ha OlOpe H BEpXHed Mo-
JIOBHHLI BLICOTHI KOJIOHH; YCHJHS B 3JieMEHTax CBsi3efl OoT Harpy3km S¢
onpeielsIOTCS U3 pacuera ofHONpoJeTHOR depmul (pHe, 39);

6) NpH pellleHHH NOKPHTHS C NOACTPONHJAbHBIMH (depMmaMu; Ha cBs-
seBpic $EPMB KEACTBYIOT ceficMHUECKHE HATPY3KH S°¢®, cocperoTOUCHHbIE
B y3/Jax CBfi3efl, IPHMBIKAIOUINX K HHXKHHM TOSICAM CTPONHJABHHIX depm,
KOTOpbIE ONHPANOTCS B CePelHHE [poJieTa MOACTPONHABHEIX (epM; Be-
anunEa S°® ompefedsieTcs OT HArpysoK, PAacHOJIOKEHHBIX B Npelesax
TPY30BOH MJOMAAy BHIIEVKA3aHHBIX CTPONMAbHEIX (epM, H pacnpeie-
NAETCs. DABHOMEPHO MeXAY CBA3AMH; yCHJAHA B 3JeMEHTax CBfidefl OT
Harpyskd S°® onpexedsiorci M3 pacyera OXHONPOJETHOR (epmu
(puc. 40);
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s¢ Prc. 39. PacwerRas CXemMa NpOROAL-
HOH CBH3Y WO HHXXHUM NOSCAM CTAJb-

ALIX CTPONHABHHIX ¢epM HPH  yyeTe
ceficMHueCKOR HATPY3K¥ OT BeCa CTeH

H
i

T2 6000 15000

12000

]

3000 =

UHHL
12000

a0 .. Orzomp

5000

Pre. 40, CxeMBl K pacueTy NPONOABEHX CRAAEH WO MHMHHM NOACAM CTPONMHABHLIX
§epM B NOKPHITHEX C NOACTPONKALHLIMK thepmamu

@ — CXeéMa DaCcnoloXeHAR B NJaHe HeCYMUX KOHCTPYKHHE B cBsA3ell NOKPHTHA)
0 — pacueTHas CxeMa CBsi3H; [ — CTPONHABEBE depuul; 2 — DoACTpOBRALANE (ep+
MH; § — cBf3h; A ~ rpy3osas WIOWMALb CTPONUABHBIX depM

Puc. 41. Cxemw K pacueTy NPOAOALEMX CBAscfi DO HHXEHM TOZCAM CTanbHBIX
CTPONUABHHX PepM Ba CeACMHYCCKYIO BATPYIKY OT MOCTOBMIX KPAHOB

@ — pacyeTHasl ¢xeMa nollepedHol PaMu; 6g-pacqe-rﬂaa cXeMa CBfaell

70



B) TpH HaJHYHH B 3JaHHA (OTCEKe) MOCTOBHIX KPAHOB; HacTb Cecs
MHYECKOf Harpy3KW OT COOCTBEHHOr0 Beca MOCTOBHX XPaHOB Yepes no-
nepeyHyI0 paMy Kapkaca 3jaHHs (OTceka) mepelaercsi Ha NPOJOJIbHBE
cBsiaeBble (PepMBI H PABHOMEPHO PACHpefesIACTCA MeXAY HHMH; pacuer-
Hasg CXeMa CBSI3W TPHHHMAaeTcsd B BHAe YeTHPEXNPOJETHOH Hepa3pesHoi
(epMbl Ha YNPYromoaaT/HBHX onopax (puc. 41,6), sarpyxeHHo#i Ha
cpensedl onope Harpy3KoH S¢3, olpesenaeMOA H3 YCIOBHSA

s (39

ng

e Ry — peakuus HemOJABHKHON ONOPH, PACHOJOXEHHOA B YPOBHEe pH-
rejs cBOOOJXHOH NONEPEYHOH pambl, OT 3arpyXKeHHs KOJIOHH TOPH30H-
TaJAbHBIME CEHCMHUECKUMH HArpy3KaMH OT COGCTBEHHOTO Beca MOCTOB
KDAHOB H 3arpy}XeHHd KOJOHH MOMEHTaMH OT ACACTBHA BepTHKAJLHOA
HArpy3kH OT KPaHOB, YUHTHBAIOIIE Bec MOCTA KPAHOB, TeJEeXKH H BecC
rpys3a ¢ x03pHIMEHTAMH COYETAHHS, NPHHHMAEMBIMH B COOTBETCTBHH
c n. 2.2. Kpaun pacnonaraiorcsi B cTBOpe DPaMH N0 OAHOMY B KamAOM
nposete ananus. Momentn M (P, M§P onpeleslOTCA NPH MaKCHMAJBHOM
HaBJICHHH HAa KoJieca KpaHa H MO HaNpaB/JeHHIO NOMKHH COBNAjaTh C
HanpasjeHKeM felicTBua ceficMuueckoll Harpyskx S¥P (puc. 41,4a);

1y — YHC/0 OPOMOJBHBIX CBSI3eBHIX (epM B MOKPHITHH 3AaHHA (OT-
cexa).

Peakunn yHpYromoAaTAHBbLIX PaBHOXKECTKHX ONOp B PacyeTHoil pas-
HOTIPO/IETHO!N CXeMe CBS3H OT Harpyskm S°® (puc. 41,6) moryr OuThb
onpegencHs Mo popMyaaMm:

CB

R; = Ry = (10 — 22y — 24y?) D (34)
SCB
R, = Ry = (10 4 118y -}- 88y?) ek (35)
SCB

R3 = (10 4- 188y - 21472 4 56¥9) D (36)

rae
c B}
. —p 0.
Y="ep7 ' (37)
D = 50 - 380y + 342y -- 56v3; (38)

Cp — XecTKoCT: nonepeunoft paMml  Kapkaca 3nadns (oTcexka) Ha
YpOBHe Bepxa KOJIOHH, onpejesseMmass no ¢opmymne (18);

B, — paccrofiHge MeX1y YOpyromoJaTJHBEIME onopamu (war uo-
IlepeyHblx paM Kapkaca);

E — Moaysb ynpyrocTu crajiu;

I — MOMEHT HHepUHH NO0SCOB CBA3€BOH (EPMH  OTHOCHTE/NLHO ee
meHTpa TsxKecTn (6e3 yuera packocoB CBA3H),
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Puc. 42, CxeMbl PACHONOXMEHRS EBEPTHRAJABHMLIX CBA3eH ¥ PACHOpPOK NO MPOHAOJb~
HHMM pPARAM KOAOHH 3JaRMl ¢ NOKPHTHAMH H3 CTAAbBHOrO NMPOPHAMPOBAHHOrO Ha-

tThaa

a — NpH Xene3oGeTONHRIX KOJAOHHAX H MOCTOBHIX KpaHax; & — NpH CTanbHBIX KO-
AOHHAX H MOCTOBBIX XpaHaxX; 8 — 6e3 MOCTOBRIX XPAHOB H €O CBRASAMH MeXIY
KOJOABaMH; & — 6e3 MOCTOBHLIX KDaHOB H CBsisell MeXXAY KOJAORHaMmH; [ — noneped-
Basg cBfisepasi ¢epMa; 2 — BepTHKaJAbHast CBA3b; 3 — IIPOTOHM; 4 — pacllopkH; § —
XOJGHRH; § — NOAKpaMoBHe 6anku; 7 — cTajbHhle CTPONHJbHHE PepMmbl; 8 — Bep-
THKAaNbHAS CBSI3h MEXAY KONOHHAMH; a. I, — aHTHCeHCMHUYECKHH 1IOB

Puc. 43. PacyeTHbie cXeMBl BePTHKaAbHLIX CBg3efi MeXKJAY ONOPHWMH CcTOAKaMH
CTPOIMALHBIX tepM ¢ maroM 6 M (q) H 12 M (6) u pacnopok (8) NOKPHITRE M3
C€TAJbHOIO NpohHANPOBAHHOTO HACTHAAA

Pacyernnie 3HaueHHs yCHJH{T B 3JeMeHTaXx NPOAOJABHHIX CBA3eH Onpe-
ReJISI0TCA CYMMHPOBAHHEM YCHJUHA, BHIYHCJIEHHHX B COOTBETCTBHH C yKa-
33aHASAMH NOANYHKTOB €a»-—«B»,

IIpn pacdere NpooALHLIX cBaseli NOKPHTHA H3 DpOoPHAHPOBAHHOIC
€TaJbHOIr0 HAaCTHJA HJH COOPHHIX XeJesOOCTOHHBLIX NJIMT YCHWIMA OT Ha-
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Ta6nunma 10
OGo3naueHns
;E‘Eﬁoﬁﬂgﬁﬁ Bupa cpsizn 3paHHe ¢ aHTHCeHiCMHUECKHMM LIBOM 3nanue 6e3 aHTHCEHCMHYECKOro UIBa
no puc. 42.
n—1 | —2 1
BeprukanbHue Sp=358y; Sg=8,——m — I§; — Sg=3S81; Su=3S; c — &8 —
CBSA3H n n n
n—2 2 — 4
paCHOPKH N = 82 T + Sl —_ BS;[ I N= Sz r + S]_ _— ESI —
a
r BepTHKa/bHLIE 0,5n —1 1 0,5n — 2 1
cBasH* Sp=81; Su=38; —ES1— | Sg=385; Sxg= 38, — 38, —
n—3 n—=~6
N=3S§, + 81— N=§— 45 —
Pacnopku™* s , n
— ZSI—;— npu mare ¢epm 6 M — 28— npu ware gepm 6 M
n
. —1
B Hble =S S = — 8.+ —t ) ™ = 0.5.(S —
CBeé);luKanb H SB Sl, S, =0,5 (82 81) - S, (1 P ) S, =05 (S, Sl)




2(n—1)
6 Pacropku N** =S4 [“"""k_“"""' “—3]; N¥** =0
Bepruxanbune - n—11\ " o
CBS3H* S,=8; 8 =—0,585 1S, I — — S, =—0,58;
P * 2(n—1
acHopKH N** =0,58, -+ S; ---m_z._-——--—s ; N*** == 0,58, npn ware ¢epm 6 M
Beprukansiue ' o
CBA3U S,=S5p .SH* =8, +8s Sy =S,
B Pacnopku N =8+ 8,+S3(n—=3); Ny =S8 +S+Sn—2; V" =545,
?B?fo*xanbﬂue Sy=Su Sy = 0,55, + S5 Sy =0,58,

* OmnpenesienHe HArpy3oK AJA CJAy4aeB, KOrla B FOPH3OHTANBHEIX CBA3fX N0 HHXHEMY NOACY CTPONUJBHHX thepM y Topua
3aaHuf Heo6X0JHUMO YCTAHOBUTb AOTOJHHTEbHLIE PACKOCH (cM. puc. 36).
** — aag KpaHHHX PANOB KOJIOHH, *** — niq cpegHHMX pALOB KOJOHH,
N, 1 Ny —npyu 4eTHOM H HEYETHOM KOJIHUECTBE KOJOHH B PALY COOTBETCTBEHHO.
[IpuMeuanue n-—KOJHUECTBO KOJMOHH B PALY; R — KOMHYecTBO cBs3ell B PAAY KOJIOHH.



IPY30K, YKa3aHHHIX B NOANYHKTax «G» M «B», NONYCKACTCH HE YUHTHI-
BaTh.

3.52. B NOKpHITHAX M3 CTa/JbHOr0 NpPOYHUINDOBANHOrO HACTHIA [0
tdepMaM CBH3M MeXAy OROPHEIMH CTOHKaMH (bepM (BepTHKaNbHBIE CBS-
3eBHle (epMbl W pAcNOPKH) HOMKHB ObTh PacCyATAaHH Ha BOCIPHATHE
NPUXOASIUAXCA Ha HHUX DAacUeTHHIX TOPH3CHTANBHBIX CEHCMHYECKHX Ha-
rpy3ok (pHc. 42):

a) B ypOBHe BepXHEro nofica BepTHKAJbHHX cBsisel (S)) — co caf-
3eBLIX (pepM, PACIOAOXKEHHEIX B INIOCKOCTH BEDXHHX IIOfICOB CTPOMHJAbHBIX
depw;

0) B ypoBHE HHXKHETO N0sCa BEPTHKAJbHHIX CBSi3ei H Paclopok
(S2) — co cBnzeBoi GepMH NO HHXXHHUM IOSICAM CTPONHABHHIX  epM,
pacrnosioXeHHOH y TOpila 3/laHKs, H CTOAKH TOpLUeBOro (axpepka, ycra-
HaBJIHBaeMON Yy KOJMIOHHH (0T Beca TopueBoft cTeHH) H (S3) — oT cof-
CTBEHHOrO Beca MNpPOJOJBHOM CTeHH, paclOJIOXKeHHOH BHINE Bepxa
n0AKpauoBod Gajiku (B 34aHHAX C MOCTOBHIMH KpaHaMH) HJH OT Bepxa
CTeHbl J0 NOJOBHHH BHICOTH KOJMOHH (B 3ZaHHAX GeCKPaHOBHX) H HOJA-
CYHTHIBaeMOH Ha NOJOBHHE 1Ara OCHOBHBIX KOJIOHH,

Pacuetnble cxeMbl BepTHKaJbHBIX CBSI3el H PAacMOPKH NpHBEJEHHl Ha
puc, 43, Ilpu 3TOM 3HaueHus HATpY30K Ss, Sy H N, HenmocpeaCTBEHHO
BO3/1efiCTBYIOLUHX HA CB3H H PACIOPKH, ompefensiorca no (opmynam
Ta6s. 10 B 3aBHCHMOCTH OT THIA NMPOAOJBHOIO Psifia KOJIOHH NO pHC. 42.

3.53. B noxpmituAx H3 acOecTONEMEHTHHX BOJHHCTHX JIHCTOB ONOP-
HEI® Y3JIHl CTA/bHLIX CTPONHJIBHEIX TPEYTOJbHBIX (pepPM H PacMHOPKH MEX-
Iy HHEMH ROJKHH OHITb pacCiHTaHK Ha IPOJAOJbHBHE TOPHIOHTAJbHEIE
CefiCMUUECKHE YCHJNA, Tepejaioniyecss C NOKPHTHA Ha KOJOHHBI HJH
BEpPTHKAJ/IbHBE CBSi3H KOMIOHH (pHC. 44).

3.54. B nokpurtHAX H3 cOOPHBIX XKeAe306eTOHHHX IVIHT CBSI3H Mex-
Ay ONOPHHMHM CTOMKAMHM CTa/IbHBIX CTPONHJbHHX (epM (BepTHKAMbHHE
CBSI3H ¥ PACHODKH) HOJKHBI OBITh pacCyHTaHH Ha BOCIPHATHE NMPHXOAS-
WUXCA Ha HHX TOPH3OHTAJbHBIX CeACMHYECKHX Harpys3ok, ReACTBYIOIMX
B NPOAOJIbHOM HanpaBieHuu 3LaHHsA, IIpn 3ToM npUHHMaeTcs, YTo cefic-
MHYeCKas Harpy3ka NpH nepejade ¢ NJAHT MOKPHITHS Ha NpPOJOJbHEIE pii-
JABl KOJOHH paclpejefsieTcss paBHOMEPHO CHayaja Ha BCe MeCTa IpH-
BAPKM IJIHT K OMOpHBIM cTofikKam ¢epM, a 3aTeM uepe3 PaCmOPKH B
IJOCKOCTH BEepPXHHX HOACOB ¢epM — MeXAY BePTHKA/JbHHIMH CBA3AMH.
Pacnpenesenye ceficMHYeCKOH HarpysKH HHXKe BepPTHKAJbLHHX CBfidelt
MeXAy (epMamMm 3aBHCHT OT TWIA 3JAHHS W BLIOpPAHHOH CHCTEMH CBH-
2efl MEeX]Y KOJOHHAMH,

3.55, CraJibHEe CTPONH/bHbIE hepMbl MOKPHITHA XO/KHH ObTb Mpo-
BepeHbl pacueToM Ha ocofoe coueTaHue HATPY3OK: NPH BepTHKaJbHOHA
ceiicMHueckoli Harpyske (cm. mm, 2.6, 2.11 u 3.59) u npH ropH3oHTanb-
HO{l ceficMuuecKol Harpyske, JeHCTBYIOUIEHi B NONEPSYHOM H MPOZOJb-
HOM HanpaB/eHHAX 3NaHUA {oTCeKa),
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Ha BozneficTBHe ropu30oHTaNbHONA ceficMAUecKoli Harpysku B noneped-
HOM HanpasJieHHH 3JaHHsd (OTCeKa) NpOBepsIOTCst HHXKHHE M0sica CTPO-
NHABHBIX (P€pM — Ha ycHJaAs (HOpMaJbHHE CHJH), AeHCTBYIOIlHe B MOS-
ce depMHl, KaK B pHTeJie PAMH,

Ha Bo3geficTBHe TOPH3OHTaMbLHOH CefiCMHUYeCKOH HAarpyskd B Hpo-
JOJLHOM HanpaBJeHHH 3[aHHs (OTCeKa) NpOBEpAIOTCA HHXKHHE Nosica
¢depM, BXOAALIHE B COCTAB MONEPEUHEIX TOPH3OHTAJBHHX CBSI3eBHX (depMm,
PacCIOJIOXKEHHEX y TOPLOB 3/laHHfd. YCHJHS B mosicax ¢epm ompeness-
I0TC OT COBMECTHOro BO3JeHCTBHA BePTHKaJbHOH HAarpy3sKkH H TODH30H-
TaNbHOM ceficMuyeckoi Harpyskd (cm. n, 3.50), mpuioxennofi B yanax
cBsi3eBOil epMbl, MOsIcCAMH KOTOPOH SIBASIIOTCA HHAXKHHE IOsca CTPO-
naabHEX (epM. IIpn sToM paccMaTpHBalOTCS JiBe KOMOHHAIHH HArpy3oK:

a) BepTHKaJbHas OT COGCTBEHHOFO Beca JNOKPHITHA H CHera H ropu-
30HTaJbHAA ceficMHYeCKas Harpys3ka, HanpapJieHHe KOTODOH BHI3HIBAET B
HHXKHeM nosice ¢hepMH pacTsiKEHHE;

6) BepTHKaJbHasi OT COGCTBEHHOIO Beca MOKDHTHS 6e3 yvyera cHera
H TOPH3OHTaJIbHASA CeliCMHUeCKas HArpy3ka, BHI3HBAIOLIAsl B HHXKHEM NOS-
ce CXKarTHe,

Tlpu pacuere crponuibHHX (epM NOKPHTHA ¢ (onapaMH cheayer
TaKXKe YYHTHIBATh BEpPTHKAJbHEIE Harpy3KH (peakuus) OT BepTHKAJb-
HBIX cBsidell Mexay doHapHEIMH depmamu (cM, o, 3.24).

3.56. TloxcTponuabHbie (epMH NOKPHTHA ORHOBPEMEHHO BHIMOJIHSA-
10T POJIb BEPTHKAJLHHIX CBA3ell H PACIOPOK MeXAY ONODHLIMH CTOHKaMH
CTaJbHEIX CTPONHJBHEX (epM.

Honcrponuabunie ¢epMB AOMKHE OHTh NPOBEPEHH PAacyeToM Ha
oco6oe coyeTaHHe HATPy3OK: NPH BepTHKAJbHOH CeACMHYECKOH Harpyske
(cm. m. 3.59) M Dpu ropH3OHTaNbLHOW CeACMHUeCKOH Harpyske (cM. i,
3.57 n 3.58).

3.57. B mOKpHTHAX M3 CTAJbHOIO NMPOQHIHPOBAHHOIO HACTHJIZ NPH
FOPH3OHTAJbHOM CeACMHYECKOM BO3JeHCTBHH B NpPOZOJHHOM HanpasJe-
HHH 31anufl (0TCeKa) Ha MOACTPONMJbHBIE (depMb Nepenalorcs (puc. 45):

B YDOBHE BepXHEro mosca ¢epM — ropH3OHTaJbHHE CeHCMHYECKHE
Harpy3ku (S;) co cBsizgeii MO BEPXHHM NOACAM CTPONHJBHHX (epM H ¢
NPOrOHOB, PACTIOJIOKEHHbIX HemoCpeACTBEHHO HaJl MOACTPOMHILHLIME dep-
MaMH;

B YpOBHe HHXKHero mnosca ¢epM — FOpH3OHTaJbHHIE CeHCMHUYECKHe
HarpyskH (S;) €O cBf3ell N0 HUKHMM [0ACAM CTPONMJABHBIX GepM i
cTofiKH (axBepKa, pacHoJOXKeHHOH Yy KOJOHHB (0T coGCTBeHHOro Beca
yuacTKa TOpueBofi cTeHH), H (S3) oT Beca nNpPoAOJBHOR CcTeHul (CM.
n. 3.526);

B cepeluHe npoJjera ¢dhepM — BepTHKaJbHAas Harpyska (P).

Tloacrponunbubie (¢GepMu  paccUUTHIBAIOTCA M0  cxeme | uam 2
(puc. 46) B 3aBHCHMOCTH OT MecCTa PacCNoJOXKeHHA (epM B MPOAOJIbHOM
psdy KONoOHH H THna 37aHua (pHc. 45). Ilpu sTOoM 3HaueHHst HArpysoK
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Ta6aunma 11

O6o3nauenusa
g;’,ﬁﬁoﬁz‘f,‘(’,{ﬁ, Cxema 1 Cxema 2
no puc. 45
= Sg=3S n—2
5 e Su=S, +
== n—1 1 n
S Su =5 — 28— 2
s oA n + 8§ —38; —
&2 s'—3§ !
= = * n 2
OE ; ! Su=82 +
g8 . 0,5n — 1 1
T SH=32 -—ES]_— 2
S n + 8 — 8§, —
o0
r
: Sg=S8 n—4
T o o Sa=S8, -+
£a n—2 I n
EE} Sg =S, — 25—
me n +S1—ESI—
gg Sl::Sl * n—4
o S'==8 +
sz . 0,5n —2 1 2 p
T S =S —'ZS]__" 2
=° " n R
o n
83281
. Su=0,5(S;— S0 +
=) n—1
g +83(1_ k )
= *
& Sy =51
p E S, = —0,58; + S5 X 3
s
n—1
g X(l_ k )
352 SB=SI
£9 S,— 8
52 5H=0-5( 2 — S1)
O S, =38, Sy = 0,58,
a,
Slesl+Sz+
Sg =381 Su=3S,1+ Ss + Sz (2kyn — 3)
B

Kpaftuui psj
KOJIOHH
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Hpodorcenue raba. 11

OG6o3HagyenRus
OPORONBLHOTO
PSIa KONOHHE Cxema 1 Cxema 2
no puc. 45
=
QE SB=SI; SH=SZ SH=S1+S2
B =5 *
= ¥ . *_ =
E S,=8; S;=0,58, Sy=38,+8S,
P
=
(&)

* OnpenreneHue Harpysok JJAs CJayyaes, KOTLA B FOPH3OHTANLHBIX
CBA3AX TI0 HHXKHEMY HOSICY CTPONMJBHBIX (epM HeoBXOAHMO YCTaHOBHTH
HONOJIHHTEIbHEIE packockl (puc. 36).

MpumevaHus: 1. n—KonHYeCTBO KOJOHH B psily; R — Kond-
YeCTBO CRfA3eH B PALY KOJIOHH.

*

2, 3HayeHHe pacYETHHX [OPH3OHTAILHHX HAarpysok Sy(S,) XaHo B

NPeANONOKEHAH CXKATO-PACTAHYTHIX CBSI3€H 10 KOJOHHAM.
*

3. Sy u Sy — onpejenenne pacyeTHHX HArpy30K DY [asMelleHHU

cBA3eH 110 KOJOHHAM He B cepeiHHe oTceKa £;>0,5.

Ss u Sz, HENOCPEACTBEHHO BO3LCHCTBYIOMMX Ha NOACTPONMJBHYIO dep-
My, ollpeiensioTcs no dopMmyaam raéa. 11,

Ipu ropusonTaibHoM celicMHYecKOM BO3JAefCTBHE B MONEPEYHOM Ha-
DpaBJCHHH 31aHHs1 (OTCeKa) HHXKHHE MOSCa NMOJACTPONHALHHX (depM, BXo-
JSlHe B COCTAB NMPOJAOJIbHHX CBf3eBHIX (hepM, AOJIKHH ObITh IMpPOBepe-
HH Ha YCHJHs, BOSHHKAIOIIHE B NOSICE OT COBMECTHOTO NEHACTBHA BepTH-
KaJbHOM HAarpy3KH M TOPH30HTAJbHO#  cefiCMHUECKOH  Harpysks,
onpejenasiemoii B cooTBeTcTBHN ¢ 0. 3.51a,

3.58. B noxkpHTusix w3 COOPHLIX 1KeAe306eTOHHHX IJIMT HPU FOPH30H-
TaJAbHOM CEeACMHYECKOM BOS,U.eﬁCTBHH B TNPOJOJBLHOM HanpapJ€HHH 3Ja-
Hug (0TCeKa) Ha CTaJbHBIE NOACTPONHJbHbIE QepMH INepeAaloTcs celic-
MHUYECKHe Harpy3KH B MeCcTaxX ONHPAHHA Ha HHX NMPOAOJBHHX pefep NIHAT
(ua omopHHX cTolikax M B cepelHHe npoJera (epm, puc. 21). Ilpy atom
ceficMHuecKas Harpyska, AeHCTBYowas Ha Bce ¢pepMH B NPOAOJBHOM psi-
Iy 3nannsa (oTceka), pacupenelsieTcCss PARHOMEPHO MEXKJy BCEMH TOYKa-
MH ONMMpaHHs IVIHT. B cooTBETCTBHH ¢ 3THM Cnoco00M nepefayH FOpH-
30HTaAbHOA CeficCMHUECKOHA HArpysKu ONpPejesfIoTCs PacueTHHE YCHIHA B
sneMeHTax nojacTponuabusix ¢epm. Ilpn HagHUMH BepTHKAJBHHIX CBA3ed
N0 KOJIOHHAM 3TH YCHJHS ONPENeJSIOTCS B 33BHCHMOCTH OT MecCTOpac-
HOJI0XKeHHs! CBsi3ell MeXK 1y KOJOHHaMH.

ITposepka HHKHHX MOSCOB HOACTPOIHJBHBIX ¢epM TNPH TOPH3OH-
TAaJbHOM CeHCMHYECKOM BO3HEACTBHH B MNOMEPEYHOM HAMpPAaBJCHHH 3Ja-
HHA (0TCEKa) NPOH3BOAHTCA B COOTBETCTBHH C I. 3.57.
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Puc. 45, PacnoaoxeHHe pacYeTHBIX CXeM CTaapHLIX ROACTPONMAbHBEIX ¢epM 0o
Bavde 3aaHufii (OTCEKOB) € NOKPHITHAMYE W3 CTAnbHOrO npodMauporasuore Ha-
CTHAA

@ — TpH JKesNe3oGeTOHHHMX KOJMQHHAX M MOCTOBMX KPaHaX; 6 — MDA CTajAbHBIX KO-
JOHHAX ¥ MOCTOBBIX KpaHax; 8 — 6e3 MOCTOBBIX KDaHOB H CO CBA3AMH MeXAY
KoJIoHHaMu; 2 — 6e3 MOCTOBBIX KPaHOB H CBAseH MexAy xoNoHHamu; ! — monepeu-
Hag cBfAzenad Gepma; 2 — OACTPONU.IkHEE hepMmbl; 8 — HOAKpaHOBule GalIkd:
a. . — aHTHCeACMUYEeCKHH 1LIOB

Cxema | Ixemal
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Puc. 46. PacYeTHbIE CXeMbl CTAABHBIX MOACTPONMALHLIX (epM NOKPHTHA H3 CTalb~
010 NPOPHAHPOBAHHOTO HACTHAA

3.59. Pacuer depMu nokphiTHg Ha ocoGoe coueTaHHe HArpy3oK ¢
yUeTOM BepTHKaAbHOH CeHCMHUeCKOH HArPY3KH PEKOMeHAYeTCH HAUHHATDH
C ofipefesienus nepHoJa NepBoro ToHa cofcTBenHbiX KoneGauui depmu,
Ilepuoa nepBoro ToHa coGCTBEHHHIX Konebanuii T oAnOnpojeThod map-
HHPHO onepTofi (epMbl B CEKYHAaX MoxeT ObTb ONpexeneH no gopmyane

T=0,177V Bg; 39)
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NpNyl
rne Agp=Z —E—— — nporu6 GepMH B cepelHHe fIPOJIETa OT pacueTHON
Harpy3kH NpH 0co0oM coueTaHHH (CM);

Np — ycumust B 3JeMeHTax (epMbl OT pacueTHHX Ha-
rPYy30K mpH 0co6OM COUETAHHH;

Ny — ycunna B ajieMentax (epMH OT eNHHHYHOH Ha-
rPY3KH, NpHJOXEHHOH B CepelHHE  MpoJera
depMmH;

|— IJIHEA 3J1eMeHTOR (epMbl;
E — Mopnyne ynpyrocT craid;
A — n70IAb CeYEHHS SJIEMEHTOB (epMBl,

Ecan nepmoa ocuosroro toHa T<0,4 ¢, To npe pacuere Gepmnl
YUHTHIBAETCA TOJbKO mepBas ¢opMa koaeGanuii, B stom cayuae xosd-
(HmHEHTH 1);, onpeaeasiotes Mo dopmyne (8) u3 ycnosus, uto Gopma
nedopmanuu ocu depmm GAHsKa K (opMme napabGonHyecKkofi apKe
(puc. 47), ocb KOTOPOIi BRIpakKaeTcs ypaBHeHHEM

4
Y= —Lﬁ" (L — xp) xx, (40)

Tie
Yr — opauHaTa napaGoJdHYeCKOH apKW Ha PACCTOSHHE X OT Hayaja
KOODAHHAT;
f — BeanuuHa opAMHATH TNapabo/iMuecKol apKH B CepefHHe MpOJeTa;
L — nponer napaGonnuecko apkH, paBHH#A npoJeTy bepMbi;
Xp — pACCTORHHE OT HAayaJ/Ja KOOPAHHAT A0 TOUKH k, B KOTOPOii ompe-
IeJeTCsl BeJHUYHHA OPAHHATH napabo/iHyecKol apkH.

Ecau nepuopn ocroBHoro ToHa 1>0,4 ¢, To pacuer (epMBl AO/XKeH
NPOH3BOAHTLCA C YYETOM TpeX BHICIIHX GopM KoneGaHHi.

YKaszanus [0 BHIYHCHAEHHIO MacC, COCPefOTOYEHHBIX B Y37AaX Bepx-
Hero mnosica (epM, HpH ONpeleNEeHHH TNepHOAOB H ¢opM COGCTBEHHRLIX
KojeGanuit ¥ peKOMEHNAUHH N0 pacuety depM Ha ceHCMHUCCKHe Ha-
rPYSKH TpPU pA3NHYHHIX KOMOHHANHMSIX Harpy3oK npusefiennl B m. 3.37.

3.60. KoncTpykuuio COeAMHEHHs CTAJbHBIX CTPONMJILHLIX HECYIIHX
KOHCTPYKUHE MOKpHTHS (6asiok, (epM) C TOACTPONHILHBIMH, 3 TaKKe
CTPONMJIBHBIX H HOACTPONHJBbHHIX' KOHCTPYKUMA ¢ KOJNOHHAMH KapKaca

4
.z

Puc. 47. PopMa napaGoaudeckodi apku
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SHaHHA C pacueTHoH ceficMuunocTbio 7, 8 H O 6an10B, NONMYyCKaeTcs NpH-
HHMaTb KaK JJig HeceliCMHYECKHX pafoHOB.

V3 coeluHeHHS HECYIIHX KOHCTPYKLUMA INOKPHITHS € KOJOHHAMH
JOKHH ObIT paccYHTAHBI HA YCHJHS, BO3HHKAlOIHE B HUX B COOTBET-
CTBHR € BeJHYHHAMH TODH3OHTAJbHLIX CeHCMHUECKHX Harpysok, nehcT-
BYIOLUINX HA pacCMaTpHBaeMoe COCJHHEHHe,

Kapkac mMBOroatraxHoro 3fapusa. OGmne noaoxeHus

3.61, Kapkacy MHOFO3TaxKHHIX 37aHHH A8 ceficMUYeCKHX paifioHO3
PEKOMEHAYETCS NPOEKTHPOBATh MO CACAYIOLUIHM KOHCTPYKTHBHHM CXeMaM:

PaMHOH CO BCEMH JKECTKHMH y3JaMM CONpAXKeHUH puresell (no-
nepedHblX H APOAOJBHEIX) C KOJOHHAMH;

CBA3EBOH C BepTHKAJbHHIMH YCTOSIMH MKECTKOCTH B BHIE XeJe3oGe-
TOHHHIX AHadparM, cTajJbHHX CBSI3efl MJH paM TIPH MIAPDHUPHOM ONHpA-
HHH pHTeJIeR U IUIHT;

KOMOHHHpOBaHHOHA, B KOTOPOA B OZHOM HalpaBjeHHH 3JNaHWs NPH-
HUMaeTcsl paMHasi CXeMa, a B JIpyrOM — CBf3€Bas.

MMpumeuanne. Ilpn uncae staxelr Gosee 5 xonmyckaercs npH
COOTBETCTBYIOIEM OOOCHOBAaHMM BBOJAMTb B PaMHHLC KOHCTPYKTHBHHE
CXEMHB CO BCEMH XECTKHMH Y3/IaMH CONpSKeHHi{ pHreljieli ¢ KOJOHHAMH
BEPTHKAJbHBIE YCTOH XKECTKOCTH — Kene306eTOHHbie auadparmMbl HIH
CTaJIbHbie CBSI3H.

3.62. BepTuKkaibHBIE YCTOM JKeCTKOCTH, BOCHPHHHMAIOHMIHE TOPH30H-

TaJNbHYI0 HarpysKy, AO/IKHH OHTb HenpepHBHHIMH 10 Bced BHCOTE 3/a-
HHR M pacHoJaraThCsl paBHOMEPHO H CHMMETPHYHO OTHOCHTEJBHO HEHTPa
TAXKECTH 3JaHHA.

3.63. Tlpu BhiGOpe KOHCTPYKTHBHHIX CXeM Kapxaca npeinoureHHe
cJellyeT OTXaBaTb CXeMaM, B KOTOPHIX 30HH MJaCTHYHOCTH MOTYT BO3-
HRKaTh B FOPH3OHTAJIBHBIX 3JIeMEeHTax Kapkaca.

3.64. Kapxach 3JaHHii MacCOBOTO TIPHMEHEHHS JOJ/XKHH TPOEKTHPO-
BaTbCs, KaK NpaBmJo, H3 XKeJe300eToHa ¢ NpHMeseHHeM cGOPHEIX KOH-
CTPYKUHMl, NpejHa3sHAaUYeHHBHIX MAJi HCHOJL3OBAHHA B ceficCMHUeCKHX pafi-
oHax, [IpojoabHble pHresH MOTYT BHINOJHSATbCS MOHOJHTHEIMH JK€Jje30-
GeronuwMu (puc. 48, a).

Kapxkach 3paunifi MaccoBOTO MPHMEHEHHS H3 CTAJBHEIX KOHCTPYKUHP
cnedyeT NMPOEKTHPOBATb B TeX C/ydasx, Korja He NpeACTaB/fercs BO3-
MOKHBIM HCIOJb30BAEHE XKeJe306eTOHHHX KOHCTPYKLMA HJIH KOTAa NpH-
MeHeHHe CTaJbHHX KapKacoB JAONMyCKaeTcs HeHCTBYIOMAMH <«TexHude-
CKHMH TPaBHJIAMH N0 3KOHOMHOMY PAacXOJAOBAHHIO OCHOBHHIX CTPOHTE/b«
HHIX MaTepHaJIOB»,

3.65. ITepeKpHITHA W NOKPHITHS, KAK TNPABHJ/IO, AOMNKHBEl NPOEKTHPO-
BaTbhCsi H3 COOPHBIX Xese306eTOHHBIX IJAUT M 06pa3oBHIBATL HEU3MEHse-
Mblfl XKecTKUA AHCK, COCOOHHI NepenaBaTh TOPM3OHTajbHBE CeHCMHYe-
€KHe HAarpy3KH Ha BepPTHKaJbHble HecyHiRe SJEMEHTH KapKaca 3)anud
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Puc. 48. Baaounnie nepe-
EpuITHE ([OKDLITHS) MuHO~
TO3TAXKHQIrO 3AaHAA.

G — Njad HepeKpHTHA ¢
NpoJ0JbRBIMH MOHOMAHTHBI-
MH DHTeASiMH, 0 — naam
NePEeKpPBITHA ¢ MNPOAOJMb-
HHIMH CGODHLIMH DHIeasl-
M4; ! — nouepednnle cGop«
Hble¢ XKeJe300eTOHHBIE DH-«
TenH; 2 — npoagoabHBE
MOHOAHTHHIE xenesobe-
ToHHBIe purend; 3 — cGop-
HBe KenesobeToHAla
TIJIHTH; 4 — npoAonpALe
c6opHBie XKele300eTOHRne
pureiu

4 _2_| 3
\ ’ J
{ |‘ ip i |
=£|l ;
" ] DI — 211
7 S— .
L I J il ! i |8
' L = I -
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?40 O

(xos0HHH, cTaNbHBE CBA3H M Ap.) n 0BecneuHBaTh HX COBMECTHYIO pa-

bory (cm. n. 3.74).

3.66. TToXpHITHA MHOrosTaXKHHX 3JaHHA C YKPYNHEHHOH CeTKO# KO-
JIOHH B BEepXHeM 3TaXe MPOEKTHPYIOTCA ¢ cobioAeHHeM TpeboBaHHi,

NpexAbABASEMBX K TOKDHTHAM OIHO3TaXXHLIX
3.39).

3ganuf (cMm. no. 3.27—

3.67. B craseBnix cucremax AuadparMu BJH CBA3H CJEAYET pac-
nojararth B IMIOCKOCTH KOJIOHH B COOTBETCTBHH C 11, 3.62.

6#
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Puc. 49. JInHaMuueckas pacyeTnas £XeMa XapKkaca MHOrOSTAXHOr0 spaHud

a -~ NonepeuHuA paspes 3zauus; 0 — AHRaMHYeCKAs pacueTHasa CXeMa KapKaca
apaHus

KosnyecTBO BePTHKAJBHBIX YCTOEB 3IKECTKOCTH, BOCHPHHHMAIOWHX
TOPYIOHTAMNbHBIE HATPYSKH, YCTAHABJAMBAETCH NG PACUETY C YUYETOM HX
Hecylueil cnocOOHOCTH # TPHHIMACTCs HEe Mexee ABYX B KaXAOM Hapnpan-
JICHHH 3JaHKA; NIPH 3TOM OHM HE JOJIKBH PacnoAarathCsi B OAHOH mIoc-
KocTH, Paccrognue MexIy CBfi3eBHIMM NAHENSIMH H PACCTOSHHE MEXIY
Kpa#HHMH pa30MBOUHBIMH OCAMM H CBS3CBHIME NAHENSMH BOMXKHH OHITh
IpoBepensl N0 HeCYIeH CIIOCOGHOCTH AHCKA NEPeKpLITHE.

3.68. basnounasi KJIeTka nepeKphiTHs, Ha KOTOPYIO ONHpaercss 060-
PYAOBaHMe, JO/MKHA ObITL PacCyHTana C yyerToM AONOJHHUTEJILHOX Bep-
THKaNpHOH HArPy3KH, BbI3BAHHOI MOMEHTOM OT TOPH3OHTAJBHOH ced-
CMHZeCKOA HArpy3xH, OT Beca O0OpYAOBaHHS, NPHACKEHHOH B HEHTpe
TAXecTH obopynoBanna. [lpy sToM 3nauenue npoH3BeaeHHAR KOIPDHIH-~
entos BnKy npHENMaeTcA KaK A4 Kapkaca B YpDOBHe paccMarpuBae-
MOTO TiepexpLiTHA, HO He MeHee 2,

3.69. Bpemennyio mnarpysky Go/biiof HHTeHCHBHOCTH (TaXexoe
CTauHoHApHOe 06OpYAOBaHHE, CKJAAAMPYEMble MaTepHals W T. 1) €
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enplo O0MeryeHHs1 YCAOBHA pab0OTH HeCcYIIHUX KOHCTPYKUHA MHOrosTaxX-
HLI'X 37aHUH PEKOMEHAYETCH pasMemiaTh HAa HHKHHX raxkaXx.

3.70. Kapkachwl MHOrosTaXHMIX 34aHHH (OTCEKOB), HMeIOUIHE NepHOX
OCHOBHOFO TOHa COOCTBeHHBIX KoneOauuit Goabwe 0,4 ¢, creayer pac-
CUHTHIBATL HA CefiCMHYECKHE HArpy3KH C yueTOM He MeHee TpeX BHICIIHX
hopm KoaebaHHH.

TMpu yuere mhiclWHX ¢opM coO6CTBeHHHIX KoJeGaHHH ceficMHYeCKHe
HArpyskH HaxoAsITCA OTAeNbHO IJ4 Kax/Jo# ¢opMB, a pacyerHbe ycH-
JIHS ONMPEXESIIOTCS B COOTBETCTBHH ¢ 1. 2.12,

Ilpu onpejeneHHA NEpHOAOB (HJAM YaCTOT) ¥ COOTBETCTBYIOIUHX HM
dopM coGeTBEHHBIX KOoJeGaHH# MHOTO3TaXKHBIX KapkacoB RHHAMHUYECKYIO
PacyeTHYI0 CXeMy PEKOMEHAyeTCs IIPHHHMATh B BHJe KOHCOJAbHOro rHG-
KOTO CTEpPXKHS, MMEIoUero B JIOGOM ypoBHe XeCTKOCThb, DaBHYIO CyM-
MapHO# JKECTKOCTH 3JE€MEHTOB 3AaHMs B TOM XK€ YpPOBHEe M HeCYIlero
COCpeROTOUeHHRE Beca — Qr, KOTODble ONpedesIIIOTCsl ¢ yYeTOM pacuer-
HHX Harpy3ok Ha KoHcTpyKiuH, CocpeloTodeHHHe Beca — Q. HpHKia-
NHBAIOTCH Ha YpOBHE NePeKPHTHA H NOKPHTHH; HX KOJHYECTBO Ompeje-
ASleT YMCAO cTeneHell cBoGoAW B TPHHATOH pacueTHod cxeme (puc. 49),

Beavunna xaxnoro seca Qn BHYHC/AETCA B COOTBETCTBHH c nml. 2.2
B 2.3 OT Harpy3ck, PAacnoJioKeHHHX B npellenaXx NoJOBHHB! BHICOTH BhIllIe-
7 HEXKeNeKamuX sTaxedh.

B 3pauusx, oGOpyAOBaHHBIX MOCTOBHIMH KpaHaMmwu, NpH pacyere Kap-
Kaca B NOMNEpeUHOM HAUPaBIeHHW 3JaHHS BeJHUHHA Q@ ompejesseTca
C YYeTOM HArpy30K OT COOCTBEHHOTO Beca MOCTOB KPaHOB.

YactoTel u POpMH COGCTBEHHBIX KOJNCOaHHA ONPEXeNIOTC H3 CHC-
TEMBl YPaBHEHHH

1
my by — — | Xy 4y 813 Xy - - -4 Mn 610 Xy = 0,
i
my By Xgi+ (M3 8s— 5~ | Xpp oo mn 8on Xin = 0
Py t (4D

my 1 Xj1 -+ my 8no Xyg - o~ [ mn Opn -
p;

Xin = O,

rfie p; — Kpyrosax dgacrota i-% ¢opMul coOcTBeHHBIX KosieOannii, CBA-
3aHHAA C NEPHOAOM COGCTBEHHHX KoJeGaHui 3aBUCHMOCTHIO

p; =20/ T;; (42

My — Macca, COOTBETCTBYIOIAA BeCy Qn, COCPENOTOHEHHOMY HA YPOBHE
k-ro NepeKpHTHs HIH MOKPBHITHSA, KI';

mkzs—%(k=l,2,...,n), (43)
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3Jlech g — YCKODEHHE CHJH THXKeCTH, M/cZ:
' — yyenno KoeGMIOUInXCa Mace (HHCMO0 sTaxKed)
8yj — cmeuienus k-ro spyca OT AefiCTBHSI €AHHHUHON TOPH3OHTAJb-
HOJM CHJTHI, TIPUJIOXKeHHOH B j-oM fpyce, B M/H;
X, j— aMniuTyna i-oft ¢opMH coGcTBeHHHX KoJeGaHHHA B TOUKe f,

B M/H.

VYpaprenHs (41) AJA9 MHEOTOMAacCOBHIX CHCTEM pEKOMEHAYeTcs pe-
marth npn nomom DBM ¢ ncnosb3oBaHHEM CymieCTBYIOLHX CTaHAApT-
HHX nporpaMM. [as cucTeM, mMmelinx He 6ojee NATH CTeneHeH cBO-
GoaHl, MOXeT GHTH HCIIO/Ib30OBAH HTEPAHOHHBIA METOX, METOA CNeKTpab-
HHIX (QYHKIHH, c0co6 MOHHIKEHHsl NOPS/IKA YaCTOTHHX YPABHEHHH H Ip.

3.71, CelicMudeckasi Harpyska, JeficTByiOImas Ha Bechb Kapkac 3ja-
HHSi B ypOBHE KAaKoro-iu60 NepeKphiTHsi HAM TOKPHTHSA, Onperensercs
no ¢opmynam (1) u (2), rae Bec Qx npuHHMaercs pPaBHHIM COOTBET-
CTBYIOLIEMY Becy, BLIYHCIEHHOMY TNPH OMNpelejieHHH MNEPHOJOB H (opM
co6cTBeHHBIX KoneGanuf kapkaca (cM. m. 3,70). CelicMHueCKyl0 HaTpy3Ky
OT COGCTBEHHOro BeéCa MOCTOB KPAHOB PEKOMEHAYeTCH YYHTHBATb CO-
raacuo m 3.17.

B ypoBHSiXx NepeKpHTHA HJIH NOKPHTHA celiCMHUGCKHe HAarpysKH
pacnpenesisioTCs MeXAY OTAEJbHHIME paMaMH KapKaca NpONOPHNHOHaJbe
HO HX KecTKOCTH Ciq

_52Cra
="C
rae Sp,— pacueTHas ropH30HTANbHAs ceficMHYecKas Harpyska, mpHXO-
AfMasics HA PAacCMaTpUBAEMYI0 pPaMy 4 B ypoBHe k-ro me-
PEKPHTHS HJH NMOKPHITHA;
Sp — pacueTHass TOpPH3OHTaJbHAs ceficCMHYecKass Harpyska, pefict-
BylOL1asd Ha Kapkac sfgauud (oTceka) B ypoBHe k-ro mepe-
KPHITHS HJH NOKPHITHS;
Crq — KeCTKOCTh pacCMaTpHBAaeMOi paMH 4 NpH NPHJOKEHHH €IH-
HHYHOH CHJLl B YPOBHe k-TO NMEPeKPHTHs HJIH NOKPHITHA

Sha (44)

(49)

O
33
i

n
Cr= D) Crq— obluas XecTKOCTh KapKaca 31aHHa (OTceKa) mpm
a=1
TPHJIOKEHHH eIMHHIHON CHAH B YDOBHE A-T0 NepEKpHTHA

HJIH TIOKPHITHA

c 1
k =
Orn
8pr — nepeMelnenne Kapkaca 3J4aHHs (OTCeka) Ha ypoBHe K-rO
NepeKPHTHA HJH NOKPHTHA OT TOPH3OHTANbHOM €XHHHYHOM

H (46)
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CAJIE, TIPHJONKEHHOR B YpPOBHE £-rO NepeKPHTHS WM MO«
KPHITHS B EHTPe XKeCTKOCTH;

80, — mepemeruenue paccMaTpHBaeMOil paMbl HA YPOBHE A-r0 me-
PeKPHITHS HJH NOKPHITHA OT FOPH3OHTAJNbHON €IHHHYHOM CH-
JIbl, IPUAOKEHHOA B YPOBHe K-TO NePEKPLITHS HJIH NOKDHITHA,

CeficMaYecKue HArpysku Sk, ONpPeAe/IRIOTCS NPH IOJHOM 3arpyxe-
HHH Kapkaca BpDeMeHHOW Harpyskoif 0e3 ydyeTa OTCYTCTBHS Ha OTJeJb-
HbIX DHIeJsiX BPeMeHHOH HarpyskH.

Iedopmanus xapkaca MHOTO3TaXHOIO 31aHHs (OTCeKa) HA YPOBHE
k-ro mepexkphITHS MM TOKPHITHS OT AefCTBHA PACUCTHBIX CEHCMHMUCCKHX
Harpysok onpejensercs:

npa ydere i-# dopmbl coSCTBEHHBIX KoJleGaHul

_ K K, B Ky My, T: g

ik e H (47)
DpE yueTe BHICIIHX opM COOCTBEHHHX KoaeGaHHH
o A2
A, = D AL (48)

i=1
B dopmynax (47) u (48) mpussito:
Ki Ky A By Ky M — 06o3navenus npusefenH B n. 2.7;
Ti — nepHoA (-TO TOHA cOGCTBeHHLIX KoJebanui, C;
g — YCKODEHHe CHJIH TsKecTH, M[c;
A, — 3HayeHusi nepeMeUIeHHH pacCMaTPHBaeMoOro mepe-
KPHTHA HNH DOKPHTHA, BHYHCAEHHHX no Gopmy-
ae (47) pjs KaXAoA u3 yUHTHBaeMHX (opm cob-
CTBeHHHX KoJlefGaHHA xapkaca.

JKene306eTORHLIA KAapKac MHOrO3TAXKHOrO 3AAHUS

3.72, KapxacH MHOTO3TaXHHX 3JaHWH pPeKOMeHAYeTcss NPOEKTHPO-
BaThb N0 PaMHOA cXeMe C XKECTKHMH Y3/laMH CONpSIKEeHHHA pHresied ¢ Ko-
JonHaMH. B 3ganusax ¢ GaJOUHBIMM NEPEKPHTHAMH C pacyeTHOH cefc-
MHYHOCTBIO J0 8 0asjloB MOXKeT HCIOAb30BaThCs KOMOHHHPOBaHHAA KOH-
CTPYKTHBHAsI cXeMa (paMHad cXemMa B NONepeyHOM HANPaBJEHHH H CBA-
3eBas B GPOAOABHOM Hampasaenni). JuadparMu JXecTKOCTH B CBA3EBHIX
KOHCTPYKTHBHHIX HAH PaMHHEIX CXeMaXx ¢ XKecTKHMu y3namu (cM. m, 3.61)
PEKOMEHIVEeTCH BHIIONHATH B3 CGOPHBIX Xene306eTOHHLIX 3JEeMeHTOB, npe-
IyCMaTpHBas HX KpemJieHHe K HecylIHM KOHCTDPYKHHSM KapKaca.

3.73. CeficMHuecKHe HArpy3kd Ha 3[aHHs, onpeje/seMble COIVIACHO
n. 3.71, BHYHCAAIOTCH NpH KeCTKOCTH CedeHH Xese306eTOHHbIX 3JeMeH-
TOB Kapkaca no m. 3.25, Ilpu pacuere pam kapkaca Ha ocoGoe codera-
HHe HAarpy3oK B NpeANOJIOXKEHHH Ynpyroro nehopMHPOBaHHS KOHCTPYK-
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Wil B pHreasx Ge3 NPEABaPHTEJLHOr0 HANpPSAXKeHHsS apMaTypH Hepepac-
npejle/ieHne ONOPHBIX MOMEHTGB B COOTBeTCTBHH ¢ <«PykosojpcTBoM no
pacuery CTAaTHYECKH HeONpeleIHMBIX Ke1e300eTOHHbiX KOHCTPYKIH»
(M., Crpoitnanar, 1975) He NPOH3BOAMTCA, a B IpeJBapHTE]IBHO HAMps-
MEHHHX DHIeJsiX AONyCKaeTCs NepepaclpefesiTh MOMeHTH OT BepTH-
Ka/ibHRIX Harpy3oK C ONODHBIX Ce4YeHH{i B HpPOJETHHE C yMeHbUIeHHeM
OMOPHBIX MOMEHTOB COIJIACHO pacyera, Ho He GoJjiee 20 %. Iepepacnpe-
JesleHHble MOMEHTH OT BePTHKAJbRHIX HArpy30K CYMMHDYIOTCSE C MOMEH-
TaMH OT ceficMHYeCKHX YycHJHHA. Pacuer paM Kapkaca MHOTO3TaXKHBIX
30aHHA C pacueTHOR ceficMHyHOCThI0O 8 B 9 Gaanos Ha ocofoe coueTa-
HHe HAarpysoK peKOMeHAYeTcs BHNOJHATL N0 AepOpMHPOBAHHOH CXeMe,
NPUHEMAas BO BHHMAaHHE Heynpyrue JedbopMalli¥ MaTepHasoB W HajNuHe
TPELIHH.

ITpumeuanne Pacuer paM KapkKaca ¢ KeCTKHMH y3.JaMH pe-
KOMEHJYeTCSl BHINIOJHATL C YJeTOM YYacTKOB IMOBHIMICHHON KeCTKOCTH B
MecTax CONpsiKeHHMsI PHresiell H KOJIOHH. PaaMephl y4acTKOB MOBHILIEHHOH
JKECTKOCTH NPHHAMAIOTCA B 32BHCHMOCTH OT THIIA CTHIKA B COOTBETCTBHH
€ YKa3aHHSMH, NpUBCJAEHHEHMH B npaMepe 3.

3,74. 11 3aMOHOJHUYHBAHUS JHCKa NEPEKPHITHS HJH NOKPHITHA He-
o6xoauMo:

a) UPHBApUTb 3aKJAJHble H3JEJHS IVIHT K 3aKJafHHM H3LeNHAM
pHFesell HIH K CTaJbERM CTOMHKAM KOJIOHH M TINATeJbHO 3aNOJHHTb IUBH
MeXJAy BCeMH 3JIeMeHTAMH TeDeKDHTHI HJH NOKPHTHH GETOHOM MapKH
He Huxe M 200 Ha meakom welHe WJIH TPaBHH ¢ APHMeHeHHeM BHGpH-
POBaHHA NPH YKNalKe;

6) ycraHaBjHBaTH B NepBYIO OyYepedb H HPHBAPHBA1L B YeTHPEX
yraax cOOpHBe MIAHTH, IPHMBIKAIOOIHE K TPOAOJLHHBIM MOHOJHTHBIM DH-
re/siM WJIH MOHOJHTHBIM YYacTKaM, NPHMHKAIOIHM K COODHEIM pHreisw,
HJH CBSI3€BHIE€ IIMTHI-DACTIOPKH MEXAY KOJIOHHaME MO NPOROJBHHIM OCAM
3llaHHA; CJAEeyIOUIHe 32 HHMH NJIHTH NPHBAapHTh B TpeX yraax (NpH ONH-
paHHH 0O Bepxy DHreisf) HAM B JBYX yraax (IpH ONHpaHWM WJHT Ha
NOJNKH DpHrefeil); cpelHssi NJIHTA B KaXHOH syefike Kapkaca MOXKer
yknaapiBathesl Ge3 npuBapku (puc. 48 u 49);

B) NpeXycMaTpuBaTh B COODHHIX IUIHTAX NMepeKpHTHHA Na3u Ha mpo-
JonpHHX pebpax ans o6pa3oBaHusi GETOHHHX ILIMOHOK, a B 3I3aHHAX ¢
pacueTHOA CEACMHYHOCTBIO 9 GaJJIOB TOPHH CMEXHBIX NMPOAONbHHX pe-
6ep NNHT, YKNAABIBAEMBIX NOBEPX pHresiel COCIHHATL MeXKAYy CO0OH y
AHTHCeACMHUECKOFO UIBA HJIH TOPIEBOH CTEHH IPH TMOMOUIH COEIHHUTENb-
HHIX 3JIeMEHTOB, NPHBAapHBaeMbIX K 3aKJIaAHHIM H3JENHAM IUTHT.

TIpr ycraHOBKE MeXIy DOpPOAOJNbHHIMH pHTEIsiMH HJIH TIHTAMH —
PacnopKaMH IIJIOCKHX MHOI'ONYCTOTHHIX nNaHedeir cjeayer o6ecCleuuTh
YCTpOHCTBO MeXAy NAHTAMH, NAHEAAMH H DHreNsIMH CBsi3eif, BOCIIDHHH-
MaloOIINX YCHJHsI, BOSHHKAIOIIHE B NepekpHTHH. as aToro, Kpome 3a-
ReKH WIBOB H YCTPOHCTBA IUMOHOYHOH NOBEPXHOCTH, ODHCAHHHX B IIOJ-
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NYHKTAX <«a» M «B» HACTOAINETO TNYHKTa, CHEAYeT NpPeAyCMOTpeTh
YCTanOBKY B HIBAX MEXJAY NaHeNAMM COENHHHTEJIbHBIX H3JenHH, Npo-
AOISIIUHX Haj TONEepeYHHMU PHTeJIsIMH, JHO0 mpHBApHBAeMBIX K 3aKaaf-
HBIM H3JIeJHAM pHreJed (BO3MOXKHBI H JpYTHe crocoGH COeIHHEHHs NJHT
MeXAy co6ol B MeCTaXx MX ONHPAaHHSA Ha IolepeyHble pHIeMH).

CssizeBrle DJIHTH-PACTIOPKH CleAyeT COEXHHHTb MeXAY COO0H MJIH
¢ DHIeJsIMH [IOBEPXY COeAHHHTEJLHEIMH 2JIeMEHTaMH, NPHBapHBAEMBIMH
K 3aKJaJHblM H3ACMHSM KOHCTPYKUHI. MexKoJjoHHble (cBS3eBble) HIHTH
HJIH DHrelid, pacroJaraeMble IO OCSM KOJOHH 3faHHs (OTceka), MOMXK-
Wbl GBITb HeNPEPHIBHHIMH Ha BCEM NPOTSXKEHHH IMCKA NEepeKpHTHA HJH
NOKPHITHSI.

Tlpu HeO6XOZHMOCTH YCTPOHCTBA B NEPEKPHITHAX INPOEMOB BO H3-
6exaHHe HapyIIeHHs] JXKEeCTKOCTH [HCKa IepeKpHTHs KOJIHYeCTBO Ipoe-
MOB XOJKHO HA3HAYATHCST MHHHMaJIbHbIM, 2 pa3Mephl IIPOEMOB He XOJK-
Hbl NPEBHIIATh Pa3MEPOB B CBETY MeXJy MONEPEYHBIMH H MeXAy Npo-
JOJNbHEIMH pHTeNaMH (HJIH MeXKOJOHHBIMH NIHTAMH),

MepolpHsTHST 1O CO3MaHHIO KECTKOCTH INePeKpHITHiI B  syeilkax
KapKaca, B KOTOPHX YCTPaHBAalOTCs NPOSMH, HOJKHEI NpeNyCMaTpHUBaTh-
Cf B NpOeKTax 3MaHuH,

3.75. DueMeHTH COGOPHBIX KOJOHH MHOTO3TaXKHHX KapKacHHX 31a-
HAH IO BO3MOXHOCTH cjlelyeT YKPYNHATb Ha HecKosbko 5Taxkell. CThiku
COODHHX KOJIOHH HeoOXOZMMO pacnojiaraTe B 30He C MEHbIIAMH H3TH-
6aromuMH MOMEHTaMH.

CTHKH KOJIOHH BHTIOJNHRIOTCS JXECTKHMH NYTEM COEAWHEHHS CTHKYye-
MOA apMaTypH BCTHK ¢ NOMOWIbIO BAaHHOA CBapKH BHIYCKOB paboueit
apMaTypH H3 KOJIOHH C YCTaHOBKOH CETOK H XOMYTa, a NpH HeoOXonaH-
MOCTH NJaCTHHB PHXTOBOUHOH C mOCJelylomleil TIIaTeJbHO# 3a9eKaHKOi
MECTKHM pAacTBOpOM Mapku He Huxke M 300 3asopa Mmexay Topuama
KOJMOHH ¥ 3aMOHOJHIMBaHHEeM GeToHOM Mapxo#i He Hrxe M 300 na men-
KoM mebue unu rpaBnH. Mapka Gerona 3aMOHOJHYHBaHHS HasHauaeIcsd
B 3aBHCHMOCTH OT MapKu GeToHa CThiKyeMHx kosons (puc. 50). Crwixo-
BaHMe TIPONOJBHOR apMaTyphl COOpPHHIX KOJOHH BHaxJeCcTKy 6e3 cpap-
KH He JONYCKaeTCs,

3.76. Crpiku xene306eTOHHBIX pHIefiell ¢ KOJOHHAMH DEKOMEHAYeTCs
BLINOJHSTH 3AMOHOJUYEHHBIMH €O CBapKofi BHIYCKOB apMaTypHHIX
CTep:KHEH puresefi ¢ apMaTypHHMH BHIUYCKaM# KOJOHH (puc. 51 u 52),
Tpn croikoBanuH pafoueli apmaTypw puredeii NpPONYCKOM cTepueh
yepes TPyOKH B KONOHHax ciejayeT ofecneunTb TIlaTesbHOe 3ano.He-
HHe TpyOOK HEMEeHTHHM pacTBOPOM H YCHJAMTH apMaTYPHHIMH CeTKaMH
30HH 6eTOHA B MECTaX NPHMBIKAHHS pHreiell K KOJOHHAM.

CTbikH, pacno/ioxeHHLHe B YPOBHE NOKPBITHS, MOIYT BHINOJHATHCH
C HCHOJbhb30BaHHEM CTHIKOBHIX CTepKHeH, NpPHBApHBAEMBIX K CTaJbHBIM
57eMeHTaM OrOJIOBKOB KOJOHH M K TOpHUaM BHHYCKOB pabodeil apMaTtypH
H3 pHrejeli ¢ nocAeAyloHM 3aMOHOTHUHBaHKHeM (pHC. 53).
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Ipu ycrpolicTBe 3aMOHONHYCHHHX CTHIKOB PHTe€JIel ¢ KOJOHHAMH MO~
nepeuHbie CHJbl pHresieli peKOMeHAyeTCs INepelaBaTb Yepe3 KOHCOIM
(BHewHMe MM CKpBiTHE) KOJOHH. IIpA 3TOM AoMXHa Obith obecmeuena
nepeaavya yCWIMH IO BEpXHHM H HHXHHM 30HaM DHIeJei Ha KOJOHHM
(puc. 51—54),

CBapHble COEJHMHEHHS BCTBIK BHIHYCKOB apMaTypHBIX CTepXKHel
JO/KHBl BHINOJHSTLCH COTVIACHO TOJOXKeHHAM «MHCTpyXHHH mo cBapke
COeMHEHHH apmaTypsl M 3aKJajHHIX JeTajell XKeJie306eTOHHHX KOHCT-
pykunit> (CH 393-78) u npunoxennss 5 CHull 1I-21-75 «Beronubie u
Keme306eTORHHE KOHCTPYKIHHY.

3aMOHOJIHYNBAHKE CTHIKOB DHreslell ¢ KOJIOHHAMH AOJIKHO BBIMOJ-
HATBC GETOHOM HAa MeJKOM me6He MM rPaBHH C TILaTeJbHHIM BHODH-
pPOBaHHEM.

3.77. JKectkue ysam xXeNe306eTOHHHIX KApDKacOB 3JaHHA AOMKHH
OuTb YCHJIEHB NpPUMEHEHHeM CBADHHIX CeTOK, CIHPaJH HAH 3aMKHYTHX
XOMYTOB.

Y4acTKH puresiei W KOJOHH, NPUMBIKAIOUIHE K MECTKHM y3/1aM paM,
Ha pacCTOSHHM, PaBHOM MOJYTOPHOH BHICOTE HX CETeHHs, AOJKHBI ap-
MHPOBaTbCA 3aMKHYTOM HomepeuHofi apMarypoft (XOMyTaMH), ycTaHaB-
JIBaeMO# NO pacyery, Ho He Gojee yeM uepes 100 MM, a Aag pamubix
CHCTEM C HECYIIMMH AHadparmaMu — He Godee dem wuepes 200 mm
(puc. 55).

3.78. LlenTtpanbHas 30HA YKECTKHX Y3/IOB MNOTEPEYHHX H HPOJOJbHBIX
paMm KapKaca NOJXKHA PacCIATHBATHLCS HA NPOYHOCTbH OT ACHCTBHA pac-
YeTHHX 3HAKONEDEMEHHHX YCHJIHA B CEUEHHAX IO TPaHHIAM IEHTpPalb-
HOM 30HH y3na (pHc. 56). Beamumum pacternux ycwma (M, Q m N)
B paccMaTpUBAEMOM Y3Jle ONpPEAeNSiOTCS MO KOMOHHAUMH YCHAH IpH
0coGOM COUETAHHHM HArpy3oK, fABIAOMmEeHCH pacdeTHOH I/ CeYeHHS KO-
JIOHHH HaJ Y3JIOM H COOTBETCTBYIOIUHX YCHJHHA B OCTAJbHHIX 3/eMEHTaX,
NPHMBIKAIOUIHX K Y3JY.

Ha cxemax ysaos (puc. 56) mOKasaHBl YCHJHS, YYHTHBaeMmble NpH
pacuere meHTpaJbHol 30HH y3aa. [fomepeunsle m OceBHE CHJb B pHre-
N9X He yuuthsalporcda, Msrubaiompe MoMmenTH My, nomepednne Qy H
oceBbie CHAH Ny B KOJIOHHaX NPHHHMAIOTCS PABHHIMH:

ME 4 M2
M= — (49)
QR+ Qi
Qy = P H (50)
N, = N, (51)

re  ME Qp u ML Qf — pacueTHHe 3HAUEHHS M3THGZIOUIEX MOMEHTOB
¥ NOTEpPeqHHX CH/ B KOJIOHHE COOTBETCTBEHHO
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Puc. 50. CTHE Xene300eTOHHLIX KOAOHH C coelHHeHHeM dYerbipex (@) H BOCHMH
(6) smnyckon paboueli apmaTypnl BaHHOA CcBapko#i

1 — paGowass apmaTtypa; 2 — XOMYT; 3 — njiacTHHa DHXTOBOYHas; 4 — 3aueKaHxa
¥KeCTKUM pacTBopoM Mapkd 300; 5 — saMOHoAHUYLBaHHe Yy3Ja GeTOHOM; 6 — CThls
KoBoe coelliHeHHe paGodelt apMaTyphl; 7 — CeTKH

B BepXHEM H HHXHEM OT Y3/a CEYeHHsX;

N — pacueTHoe 3HaueHHe OCEBOH CHJLI B KOJOHHE
B BepXHeM CeueHHH OT y3Ja.

IIpu TpeyrosbHOH BHewIHEH KOHCOJM YCHJAHS B pArejie NPHHHMAIOT-
€51 TIO TPAHH KOJIOHHHL.

IIpounocTe HeHTpaJbHOA 30HH Y342 ONpElNeNseTcs pPacyeToM Ha
CXaTHe YCJAOBHOH GETOHHOH HakJOHHONH npH3MH (pHe. 57) mo dopmyae
{npH OTCYTCTBHE KOCBEHHOIO APMHEPOBAHHA B BHAE CETOK)
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E{D
Puc. 51. Conpsxenie COOPHMX IKene300eTOHHBIX AONEPEIHHX PUreneil nepekpHTHA
€O cpeAHeR KOAOHHON

1 — Ko:10liHa; 2 — pHredb, 3 — BaHHAN CBapKa; 4 — 6eTOH 3aMOHOIHIHBAHAN

,(1 7-7

N i
7 [
A N P —]

Puc. 52. ConpsikeHHe COOPHBIX XKeAe300€TOHHBIX PHreaeli ¢ KOJOHHOH
I — KonoHHa; 2 — puredb, 3 — XoMyThl; 4-— GeTOH 3aMOHOJHYHBAHHS, 5 — BaHHaA
CBapKa: 6 — ceTKa; 7 — OCb CHMMEeTPHI
rae Ny; — BeqHYHHA pPACYETHOrO CKHMMAIOEr0 YCHJAHA B HAKJOHHOMA
OpH3Me, olpeaeglisaeMan Kak NPOCKUHA TIOPH3OHTAJLHBIX me H BEpTH-
KadbHBIX Wgepr BHYTPEHHHX YCHJHH Ha OCb, COEJHHSIONLYI0O TOYKH mHe-
peccueHHs pPaBHOAEHCTBYIOH(HX CKHMAIOUHX HANPSKEHHA B DHTeJIAX H
KosioHHax (cwm. pHc, 57):

Nyz = Wrop cos & + Wgepy sin . (53)
3aech

i n . .
Wrop =D p-p +D p-CK QK' (54)
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Puc. 53. ConpaxeHHe cOGOpHHX XeAeaoOeTOHHbIX NONEpeyHbIX pHUreseli ROKPHITHA
0 cpejiHeH KOAOHHOMK
I — XOMOHHa; 2 — pHTeapb; J — BaBHAA CBapka; 4 — OeTOH 3aMOHOAHMHBaHAH

Prc. 54. ConpaxeHne cOOpPHRX #ene3o0eTOHHBIX NPOJOJBHBIX H MOMEPEUHBLIX PH-
reaefi (KoHCOAbHOE ONHPAHHE NPOAOALHLIX pHreiell) NpH pacuyeTHOH cedcMHIHO-
cTH 7 Gannom

a — y3ed TPOAOALHOA pambl; 6 — y3ea nonepedHoll pamul; [ — KOJIOHHA; 2 — npo—)
AOJbELIE DpHreJsib; 3 — CKPBITasi KOHCOAb; 4 -— NonepedYHbi pHreab; 5 -— BaHHas
CBapKa; 6 — XOMYTH; 7 — GeToH 3aMOHOJNHUHBAHHSA; 8 — NAHTA NEpPeKPLITHA

WaepT = Dy e + Dﬂ.ps (55)
Rpp — pacueTHas npusMeHHasi NpOYHOCTb GeToHE;
b — WwHpHHA y3/1a, NIpHHHMAeMas paBHON UIHDHHE KOJOHHHI;
H — pacueTnas BHCOTa CeYeHHs CKATOf HAKJOHHON TNPH3MHL,
Mys ~— KO3h¢uuneHT ycnoBHiA paGoTH y3aa, npHHEAMaeMbidl paBHuM 0,8
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Prc. 55. Apmuposanne nonepeunoli apmaTypofi y4acTKOB KONOHH M puresed, np
MBIKRIOIIHX K yaay

@ — OpH GeCkOHCONLHOM CONpSKEHHM; 6 — IIpH ONHPAHHW pHreNed Ha KODOTKHe
KOHCOJIH KOJIOHHBL; | -~ KOJNOHHA; 2 — DHTE]b

2

Pnc. 56. CxeMh Y3J0B ¢ YCHAWgMH yuHTHIBaeMBIMM TIpH pacdere nenTpanbAoR
30HbE

a —yanu ¢ GecKOHCONBHBIM ofiipanueM pHreneft; 6 - y3aul cﬂggypa:;:m pHres
Nedl Ha Kene306€TOHHbie KOHCONM KoJoHHBI, J — LUEHTPAIbHAA ay
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Puc. 57. PacueTHas cxema HeHTpaabHoil 3oHH ysaa
J -~ pacueTHas Npr3Ma

Ecau K y3ay paccyuTHBaeMofl paMul NPHMEIKAIOT ¢ 06euX CTOPOH pure-
JIH paM BTOpPOTO HanpaBjieHHs C MOHOJMTHHM HJH 33aMOHOJHYCHHHM CO-’
NpSKEHHEM H NIPR 3TOM HMH TepeKphiBaercs He MeHee 50 % nuouann
yaaa, TO Mys MOXeT OLITH NPHHST PAaBHLIM [;
mMxp — K03QPHUHEHT YCAOBHH paboTh Ans Xene300eTOHHHX KOHCTPYK-
unl, nprHEMaeMul cornacHo taéa. 8 (cm. 1. 2.16);
0, — YroJ B IJOCKOCTH NeACTBHSA MOMEHTOB MeXAY OCbl0 HAKJOHHOHA
NPH3MBl C3KATHA H HOPMAJbHOH K OCH KOJIOHHH IVIOCKOCTbIO

2k~ (x;; + xg)
2 (ha — Xg) ’

tga = (56)

rae fp — BHICOTa ceueHus paress;
X — BHCOTA CXKATOK 30HH (ETOHA B CEYCHWH NO TPAHK KOJOHHH

p
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JIeBOI'0 pHresis oT MoMmeRTa M 3. Ecn cxkarast apmatypa no

pacuery He Tpefyercs, TO OHpeJe/eHHe BBLICOTH CXKaTOl 30HH

6eToHA xg

xg — TO Xe, B CEYeHHH MPaBOro PHreJs OT MOMEHTA Mg;

hy — BHICOTA CeYeHHS KOJOHHB B BEDXHEM OT y3/1a CEYeHHH;

X4 — BBHICOT@ CXKAaTO# 30HB B CEUYEHHAX KOJIOHHH IO HHIKHEH H BepXx-
Helt I'DaHAM pHIeJNii OT MOMEHTOB H HOPMAaJbHBIX CHJ, OIpe-
nenennsix no hopmyaam (49) u (51).

MOXHO BBHINOJHATL 6€3 ee yyerTa,

Besnynna x, onpedessieTcss ¢ yI€TOM CXKAaToll apMaTypHl.
Pacuer cevenus puresedl H KOJIOHH npousBojautcs no raase CHull
I1-21-75.

_ 3/-hf‘ 5
Y6 = H ’ (7)

HO He GoJee 2,5,
PacuetHana BBICOTA CCUCHHSA CXKATOH HAKJIOHHON NPH3MBI ONpejens-
eTcsl Ho popMmyJie

H=(Hy{+ H,)/2, (58)
rae
H, =sin (@ +17v,) V xgz -+ xﬁ , (59)
H, = sin (@ + 7)) ]/_ xgz -+ x?( . (60)
3HaUEHHA YIJIOB Ya H Yn ONPEAENATCH H3 CAELYIOUHX YCAOBHIL:
*p
tg Ya = ——3 (61)
Xy
xﬂ
P
tyn=—-" (62)

K

Ecan ycaosue (52) sninosusieTcs, TO UEHTPaJbHYIO 30HY y3Jja pe-
KOMEHIyeTC KOHCTPYKTHBHO apMHpPOBaTh XOMYTaMM H3 CTepxKHeH aua-
MeTPOM He MeHee 8 MM, ycTaHaBJHBaeMBIMH ¢ iaroM He GoJsee 100 mM.
TIpu HecobGmonennu ycmosusi (52) cjaefyeT NOBHCHTH MPOYHOCTb Y318
KOCBEHHbIM apMHPOBaHHeM LEHTpaJbHOH 30HH (cM. m. 3.79).

B HeoGXOAMMBIX c/IyuyasXx NPOYHOCTb YsJja MOXeT OuTb NOBHIICHA
nyTeM VBeJHYEHHSi MapKH OeTOHA HJIE pa3MepoB Y3Ja.

Beauunna hx B dopmysae (57) ompenenasercs B y3Jax C ONHpaHHEM
purededi Ha XKeje3o6eTOHHbie KOHCOJIH H IPH PasHBIX BBEICOTAX CeYeHHH
KOJIOHHBI B BEDXHHX W HHKHHX CeUeHHsX OT y3na mo ¢opmyram (63)
H (64):

A9 KpaHHHX y3JI0B
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RE 4 BE 40,510,

by = —"—;
. 5 (63)
IS CpefHHX Y3J10B
B AR

et (64

a B yanax ¢ GeCKOHCONBHHIM NpHMBIKAHMEM purenelt — no dopmyae (65)
hE -+ K8
hy = _5_2_."_ . (65)

rae hy u A — BHICOTH CeUeHHs KOJOHHH Bhillle H HHXKE y3Ja;
Iy — BBIJIET KOHCOJIH OT FPAaHH HHXKHER KOJOHHH,

Ilpm pacuere kpaiinero ysaa (cM. pHc. 56) npunHmaercs M‘;=0 H,
= DI T
cootBercTBeRHO, Dp = Dp .. =0 nx3=0 (cu. prc. 57).

Ilas caydas, Koraa Mg H Mgp OJIHOrO 3HAKa, pacyeT CPEAHEro ysja
PEeKOMeHIyeTCH NPOH3BOAHTh B NPEANOJNONEHHH, UYTO MeHbIuH#A (no ab-
COJIIOTHO# BeJidunAHe) MOMeHT pased 0 (Hanpumep, Mg), a MOMeHT, Heil-
CTBYIOUUHA Ha y3eJ, IPHAHMAETCS PaBHBIM M;—M‘;.

3.79. KocBeHHOe apMHpOBaHHE LEHTPAJbHOH 30HH y3J0B OCTYILECTB-
AfeTCs NOCTAHOBKOW FOPHSOHTANBHHX cerok (pmc. 58).

B sTOM catynae

N, < 0.8Hb (R, vg +sin a kpg RS Vi) Mg Mecp, (66)
rie H. b, Rpp. V6. Mys ¥ Myp — 0003HaUeHHS Te Xe, 9T0 k B 0, 3.78;
k — go3)OuunenT >PPEKTHBHOCTH KOC-
BEHHOTO apPMUPOBAHHUS;
B, — KO3((HUHEHT KOCEEHHOrO0 apMHpO:
BaHHA.

Kosdpdnunest &2 u p,‘,‘; onpeneasores no dopmynam (52) u (54)
0. 3.22 rnasm CHull 11-21.75;
RS — pacuetHoe CONpOTHB/IEHHE PACTSIXKEHHIO CTEpIKHEH CETOK HJH XO-
MYTOB KOCBEHHOI0 2pMHPOBAHHUI;
Q@ — YroA MeXAy OCbi0 CXKAaTOK HAaK/JIOHHOH NMDH3MBl y3Jia H IJIOCKO-
CTbIO KOCBEHHOro apMHpoBaHHs onpefeisercd no ¢opmyae (56);
KO3 pHIHEHT vy, onpeaensierca no popmyne (67)

Hb
_—, 6
A (67)

rae A, — mnomwans Gerona, 3akJAOYEHHOI'O BHYTPH KOHTYpa CETOK, CUM-
Tas N0 ¥X KPAAHUM CTEPXKHAM,.

Yu=4,5—3,6
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Puc. 58. ApmupOBaHHE NEHTPaAbHOl 30HN y3Jla CETKAMH
1 — KosioHHA; 2 v~ pHTenb; 3 — ceTky

3.80, Ilpn c60pHO-MOHOJHMTHBEIX HPOJOJBHHIX PHreJfAX KapkKaca Tas-
POBOTO CeYeHHS H B BHAe MOHOMHTHOH uam cOopHON nautH (puc. 48 n
59), mupura KOTOPHX 6oJliee WIHPHHH KOJOHHH, He MeHee 50 % Tpebye-
MOf pacyeToOM KOJHYECTBA apMaTypH B CEUEHHAX PHresid IO FpaHAM y3-
N3 PeKOMEHAYVeTCH COeIHHATh C KOJOHHOH, a OCTaJbHYK 9acTb apMa-
TYpBl mpomyckath B O0XBAT KOJOHHB Ha Yy4acTKaX IIMDPHHOM, KaK npa-
Buio, He GoJiee IMMPHHB KOAOHHH € Kaxiaoh ee cropons, Cpdsb prarened
C KOJIOHHOH MOXeT OBITh BLINOJHEHA NYTEM:

IpONycKa 4acTH apMaTypel PHreas vepe3 KOJOHHY — IPH KOHCO.Ib-
HOM u 0ecKOHCQJNBHOM ONHWPAHHH HONEPeuHBIX pHreJefi Ha KOJOHHH
{puc. 59, a);

3aJle/IKH BHOYCKOB apMaTypH H3 TOTNEPeuHHX puredell B BPOAOIbe
HOM pHIese — PpH KOHCOJbHOM ONHPAHHH (IOUepeYHHX pHTedeli Ha KO-
Jounn (puc. 59, 6):

IPUBAPKA YACTH apMAaTypel K 3aKFaAHBIM H3ASAAAM, HaRJEHKAIUTHM
o6pa3oM 3aZeNaHHHM B KOJIOHHE,

1pH pacueTe Ha DPOYHOCTH NMPOAONBLABIX COOPHO-MOHOJHTHHX pHTre-
Jieli TaBPOBOIO CEUEHHS H B BHJA€ MOHOJHTHOA IVIATH WMHPHHY CXaTo#
3oHp 0eTOHa B CeUeHHH 1O TPaHH KOJOHHBI CJAelyeT NPHHHMATb paBHOH
IEHpHHE KOJGHHH,

Ilpu mpoBepke NpOYHOCTH HOPMAJbHLIX CCUEHHA pHres mo rpaisaMm
y3aa npH 0co00M COUYETAHHH HAIPY3OK PEKOMEHAYETCHA YUHTHIBATL NPO-
JIONLHYIO apMaTypy B cXKaToii 30He, COBJHHEHHYIO C KOJIOHHOM.
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Puc. 59. Y3esn conpaikeHus APOAOABHOTO PHUreAR ¢ KOJNOHHOA npn GecKOHCOALHOM
(a) B goncoapHOoM (6) OOHPAHWHK HOHEPeuHMX pHrexed

1 — Konouna; 2 -— nNoflepe4yHnlii KeJe306eTORHLIA pETeAb; 3 — cOOpHast Xenedobe«
TOHHAs NJAHTA; 4« NPOHO.JbLEBLIN MOHOMHTHBIA Mene3zoO0eTOHHLIA pHreab; 5 — apMaa
Typa NpoACAbLHOIO PHresis, NPoNycKaeMasn uepes KOJORAY: 6 — TO XKe, TNPONyCKaegs
Mas B OGXBAT KOJNOHHDI, 7 — BLINYCKY apmaTyphl #s fofepeuuslXx puredefl ¢ sa-
BeakO#l mx B OPOAOALHBIX DHrensx; 8 -— KOHCOJIL KOJNORHLI; 9 — CeTKH

CranbHO#f Kapxac MHOrOITAXKHOIO 3paHHug

3.81. Kapkach 3nandfi pexoOMeHAyeTcs MPOSKTHPCBATH NO KOHCT»
PYKTHBHbLIM CXeMaM, yKasanHeM B 0, 3.61; Ana npoTsXeHHHX B LJaHe
3AaHHA DpeANOYTEHHe CllellyeT OTAaBaTh KapKacaM, peiiaeMbiM NO KOMs
Ouuuposanyofl CXeme: B nonepeyHom HanpasJeHUu pamuag CxeMa, B
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PONOJBHOM — CBS3€BAS ¢ BEPTHKANLHHIMHA CTAJBHBIMA CBA3AME HIH XKe-
71€300eTOHHBIMH JHadparMaMH XeCTKOCTH.

3.82. IlepeKpHTHSA ¥ NOKPHITHA [O CTaJIbHBIM HECYUIHM KOHCTPYK-
HBHSIM CI€IYeT NMPOEKTHPOBATH B COOTBETCTBMHM ¢ nm, 3.65; 3.66; 3.68
n 3.74.

IIpn 5TOM B NepeKpHTUAX C ONHpPaHHEM ILIHT HAa HOJKH CTaJbHBIX
puresiel B npejejax HX BHICOTEI NPOCTPAHCTBO, OOpasylouieecs Mexiy
pHreJIsIMH H TOpPLAMH IJIHT, AO/KHO OBITh TaKXKe 3aNoJHEHO OeToHOM
Ha BEICOTY ILIHT C NpeABapHTeNbHON YKJAalIKoft BAOJb PHredeil CBapHuX
€eTOK, NPENsiTCTBYIOLIHX BhiKaJbiBaHuio 6erona (puc. 60). CeTkn usro-
TOBASIOTCS H3 XOJOIHOTSHYTOH NDPOBOJNOKH AHAMETPOM 3 MM C HIaroM
npoJoabHEX cTepxkHedt 100 MM, monepeurnix 250 Mm. Ilpu mpoekrtupo-
BAHHH NEPeKpPHITHA HaHHOr0 THIIA HeoOXOAHMO NPEAYCMOTPETb 3a30phI
MeXAY TOPLUAMH IUIHT H BEPXHHMH [I0SICAMH DHrefel ITHPHHOH He MeHee
50 MM M pacmosoXeHHe Bepxa IJIHT Bhlllle Bepxa pHresefl He MeHee ueM
na 30 mm (puc. 61, a).

3.83. ITpun npoeKTHpOBaHHH CTaJbHBIX KapKacoB B pure/sx, aunadp-
parmax, ONOPHLIX TpaBepcax KOJOHH peKoMeHAyeTcss NpeAyCcMaTpHBAaTh
onpeJesieHHbIe YYacTKH, @ B CTaJbHBIX CBf3siX CNelHaJbHBIE KOHCTPYK-
THBHBIE 3J€MEHTH, MpeiHa3HayeHHble AJAs paboThl B YCAOBHAX BO3MOXK-
HOMO pasBUTHS 3HAUMTEJABHHX wueynpvrux aedopmauufi. DT ywacTkn
ciellyeT HasHauaTh B HaunOoJsiee HANPSAXKEHHHX CeYeHHAX KOHCTPYKUHH H
OHH JOJXHH ObIThb HOCTATOUYHO YAAJIeHH OT 3JIEMEHTOB M CEUeHHH, mol-
BePXKEeHHBX XPYNKOMY pa3pyllleHHIO HJAHW NOTepH YCTOHYHBOCTH, H B HHX
ciaexnyer obecrneynBaTh MO BOSMOXHOCTH (oJjiee TpOTAXKEHHBIE H TreomeT-
puueckn naaBHeHe ¢opmul, [lpuHnmn ¢dopMoo6pasoBaHHA KOHCTPYKUMH
B MeCraxX, rie IJIAHHpyeTCs BO3HHKHOBeHHe MJIACTHYECKHX ILUApHHPOB,
NoACHsAETCA Ha NpHMepe COeNHHEHHS pHreJsa C KOJIOHHOH.

OnopHble cedeHHss purefiieli paMHHX KapKacoB pPeKOMeHAyeTcs pas-
BHBaTh 10 TAKHX pa3MepoB, YTOOH B MOMEHT BO3HHKHOBEHHH NJacTHYe-
CKHX IJaPHHPOB B MecTe NHepeX0Ja OT OCHOBHOTO CeYeHHSl K [a3BHTOMY
onopHOMY ceyeHHIo (ceueHrnu I—] puc, 62) nanpsxeHHd B 06AacTH cBap-
HbIX COeIHHEHHH He NpPEBBIMAJNH pacYeTHHX conpoTHBiaeHuf. C noseae-
HHeM IJJaCTHUECKOTO INApHHpPa POCT YCHJHA B ONOpPHOR 9acTH pHrens
NpeKpalaeTcss H TeM CaMbiM NpelOXpPaHSIOTCA CBApHbie COEAHHEHHS pH-
reJis coO CTOAKOA OT XPYNKOro paspylleHHs,

PassuTye ONOPHHX CeYeHHH pHreslell PeKOMEHIYETCs OCYHIECTBARTDH
3a cyer yBeJHUEHHs IUMPHHH NOJOK (puc, 63).

Pacuer paMHBIX KapKacoB ¢ YY€TOM DasBHTHS IVIACTHYECKHX Aedop-
MauWi B PHreAsiXx PeKOMEHJYeTCS BHINMOJHSATL B COOTBETCTBHH ¢ «Peko-
MeHJAnHSIMH DO pacieTy MeTa/VIHYeCKHX paMHHX KapkKacoB Ha ceficMH-
YecKHe BO3ICHCTBHA C y4eTOoM COpasOBaHHs NJAACTHYECKAX UIapHHPOB»
(M., Crpofinanar, 1974), npr 3TOM JMOMKHH coOa0iaTtbea TpeGopaHnd
. 5.18—5.21 raasu CHwuIT 11-23-81.
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Puc. 60. Maavu nepekPbiThit (NOKPHTHIE) H3 cOOPHBIX KeNe300€TOHHBX NJHT ¢
ONHpaHKHEM HX HA HBOJKH CTaabHulX pHreaeit {a) n no Bepxy pureaelt (6)

i — cO6opHbie Keae300eTOHHEble NAHTH; 2 ~— CBapHble UIBhLE NIPUBADKKE HJHT, 3 — Oe-
TOH M20Q; 4 — ¢papHas CeTKa; § — MoJIKa pHreJs
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Puc. 61. ¥3An ONHPaHHg Kene300eTOHHLIX NJIHT NMEPEKPHLITHA HA CTAJbHbIE PHreNH

@ — Ha NOJKH pHresel; 6 — Ha BepXHHUHA NosIC purensi; ! — purejb; 2 — OJHTA Des
PekpBITHS LIMPHHOA @; 38 — NMoaKa pureas

B cTanbHHIX CBfI3sX 3/7aHui C pacueTHoH cefcmmyHocThio 8 B 9 Gau-
JIOB RORYCKaeTcs NpelycMaTpuBaTh CHeLHaJbHbie KOHCTPYKTHBHHE /g«
MeHTH, B KOTOPHIX MOTYT NpH CeHCMHYeCKOM BO3jARHCTBHH pa3BHBATHCS
3HaKonepeMeHHBle MJacTHYeckue AedopMmauyH (KOJLLEBOH JHCPrONOTJIO-
THTE/b, TPYOUATHH 3SHEPrONOrJOTHTeNAb, OAaNOYHKIA 3SHePrONOrJiOTHTED
B 1p. HJH DJIEMEHTH ¢ YIpYrodhpHKIHOHHBIMU GOJITOBHIMH COSXHHEHHAMH),

[TpoekTHpoBaHHe KapKacHHX 3JAHHH ¢ DPa3BHTHEM IJACTHYECKUX
IHAPHHPOE B JIEMEHTaX, HecylHX 2HAUHTENbHYIO OCEBYIO HAarpysky
{B cToiikax xapkacHHX 371aH#H), H3-32 BO3MOXHOCTH NOTEPH YCTOHUHBO-
CTH He J0onycKaercs.

3.84, Cranbubie pArey KapKacoB pekOMeHAyeTcs  EBUIOOHATL H3
NPCKATHEIX H CBapHHBIX OJHOCTEHYATHX JABYTaBPOB, B TOM UHCJIE 6n-
CTanbHblX, a TaKXKe ¢ roppuPOBaHHONA CTeHKOH,
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PHc. 63. ¥3en KeCTKOro conpsixeHus purenel ¢ KOJNOHHOH

3.85, CranbHHe KOJOHHH AJs1 paMHHX KapKacoB peKOMeHayercs
OPOEKTHPOBATL 3aMKHYTOTO KOpPOOYATOr0 CeuYeHHs, pPaBHOYCTOHYHBOIO
OTHOCHTE/IbHO IVIZaBHBIX OCei, 1/ PaMHO-CBSI3€BbIX KapKacoB — /[ABYTaB-
pOBOTO CedeHus,

CrblIKH KOJIOHH KapKacOB PeKOMEHAYeTci OTHOCHTb OT Y3JOB paM
H YCTpauBaTb B 30He NeACTBHA HaHMEHbIIHX H3rHOAIOLIHX MOMEHTOB,

B koJoHHax paMHnix Kapkacos (pHc. 63) Ha ypOBHAX NOSICOB pH-
rejed AOMXKHH OBTH YCTaHOBJEHBI AHa(parMb, TONUIHHA KOTOpHIX Ha-
3HayaeTcsd M3 yCJAOBHA

Op =(1,0+1,2) &y, (68)

rie 8 — TOMUKHA nOsCa PUIeas,
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3.86, B paMHEIX cTaqpEBIX KapKacax NpH pacuiere CBApHHX Y3.0+
BHX CO€IHHEHHH IBYTABPOBLIX pulesiel ¢ KOJOHHAMH 3aMKHYTOTO KO-
po0uaToro ceyeHss AOJKHH cOOMOAATbCS CcaeAyiomue TpeGoBaHHSA:

a) mosica purefiell H CBapHHle COCAMHEHHA pHrejefi ¢ KOJOHHAMH
AOJIXKHB PACCUHTHBATLCSA Ha YCHJME

My N

N, =
B z+2

rre Mp — usrubaomuii MOMEHT B pHrede Y Ipaii KOJOHHH;
2— paccrogHue MeXAy LUEHTDAMH TAXKECTH NOACOB PHIef;
N — nopmaabHas cana B puresne,

, (69

0) HaRIajKH, NPUKpPEIVISIONINEe CTEHKY pHreisi K KOJOHHe, H CBap-
BHE BB KPETWICHH HX K PHFE/I0 NOJIKHB pacCYATHBATBCH HA 10-
nepeynyio cuay Q ¥ usrubaiomuii MmoMeHT M=Qc, rile ¢ — UIHPHHA Ha-
X3 KH;

B) AnadparMel, ycTaHaB/IHBaeMble B KOJOHHaX KopoG4aToro ceue-
MHS, H UX COCIMHEHHS JOJJKHB PACCYNTHIBATHCS Ha YCHIHE

Ny = Ng &y, (70)
rpe  Ng— ycuase B nosice pHreis, onpegensemoe no ¢opmyne (69);
kg— ko>3bQHIHENT, BEJHYHHA KOTOPOTO npuHHMaercs pasnodt 0,8
NpH WMpHHE fosica pureis (B MecTe NPUMBIKAHAS K KOJOH-
He), paBHOH IUMPHHE KOJOHHBL M paBHOA eNUHHIE, eCJH
LIHPHHA NOSICA PUreds MEeHblIe MIHPRHH KOJOHHH;

T) CTeHKH KOJOHH B Npeleliax BbICOTH PHIeJifi JOJIKHH IpOBEepsTb-
€51 pacueToM Ha TMONePEYHYIO CHAY

’—"—‘%@1‘ — Qs @)

rae My, My — B3rrGaromue MoMmeHTH (C yYeTOM KX 3HAKOB) y rpaweit
KOJIOHHH B NIPHMHKAIOIHX CAPaBa M CJIEBA DHreasx
paMu;
Qx — nonepeusas CHNa B KOJOHHE;
Zz— cM. onEcasHe B opmyne (69),

Qe =

4. PYHAAMEHTDI

4,1, Tny6nna 3anoxenus (pyHIZaMeHTOB NPHHHMAETCH, KAK NpasH-
N0, TaKok XKe, KaK H B HeCEHCMHYECKHX pafioHax.

4.2, OynnaMeHTH 31aHHS HJM €ro OTCEKa B HECKaJbHLIX TpYHTaX,
KakK NpaBHJIO, JOJDKHH 3aK/NaJHBaThCs HAa OJHOM YDOBHe,

Jlonyckaercsa 3asnoXxeHHAe (QYRAAMEHTOB CMEXHHX OTCEKOB HJH CO-
CelHUX CTO0uaTHX (yHAaMeHTOB Ha pa3HHX YPOBHAX NPH YCAOBHE BH-
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Puc. 64. Cxembl K pacuery (yHAaMEHTOB KONOHH CBf3eBofi madens Ba CHABHT

1 — pacnopka; 2 — AOUOJHHTeJbHbE PAcnopkd npH (Q+Q2)1.3> (N, +Nf, TRe f~
Ko3ddunuenT Tperna

7-1

L

Puc. 65. CrakaBmoe conpuxXeHHe cBOpHOA xene3obeTonHO# KomoHnm ¢ GyHAR-
MEHTOM

1 — xonouua; 2— crakan dysaamenTta; 3 - 3aMOoHOAXMUMBARRE GETOHOM Ha Men-
KOM TIpaBHH; 4 — BbIpaBHHBAIOWEH caci

noaHenrs tpebosannii pasg. 12 raasu CHelIl no npoektHpoBasuio ot-
HOBAHAA 3/1aHHA H COOPYXEHHA.

Cronbuarile ¢yHRaMeHTH MOR KOJOHHH, pasielNeHHHE OCaJAOoYHHIM
LIBOM, ROMKHH pacnofararthCsi Ha ORHOM YDOBHE,

43. Pacuer dbyrnamentos noa cGophuie xene3obeTOHHEE KOJOH-
HH caenyer BHNONHATL B COOTBETCTBHHA C YKA3aHHUAMH NO pacuety AAg
HeceMCMHYECKHX PafioOHOB, MpPH STOM NpH pacueTe HA pacKaabiRaHue
dynaamenta KosduumeHT My PeKOMEHAYETCS NPUHHMATL PaRHBIM e1H-
pune. Ilpn pacvere cTakaHa ¢ynlameHTa oNpefleseHHe KOJAHYecTBa IO«
pHSOHTaJleOI"& apMaTypm peKOMeHﬂyeTCﬂ TNpOH3BOAHTL IIPH 3HAYEHHH
ko3(pduunenta mxp=0,9 ¢ yuerom nipumed. | K 1a6a. 8,
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Pnrc. 66. ¥sen onupaHHa Ha GYHAAMEHT CTAABHOK KOJOHHH OJHOZTAXKHOro mnpo-
H3BOACTBEHHOrO 3XAHM

I — BeTBp KOJIOHHBI; 2 — 6a3a KOJOHHBI; § — aHKepDHBIH GOJAT; 4 — pellleTKa KOO«
HBl; 5 — ABYTaBp, 3ajenaHHbIA B GyHAaMeHT; 6 — COENHHHTENALHEBIR SAeMedT; 7 —
neMeHTHasA MNoOLJUBKA; 8 — Bepx ¢yHIaMeHTa; 9 — OPOAOAbHAA KOOPAHHAMUOHHAHA
otb KpaiiHero psina KoJoHH; [0 — npojosbHas KoOpAHHallHOHHAA OCb CpPEeRHEro
PARa KoJoHH; 1/ — nonepeYydas KOOPAHHAIHOHHaA OCh PsAa KOJNOHH

Puc. 67. ¥3ea omupanus Ha oyHza-
MEHT BCTBH CBA3€BOH KOJOHHH ORHO-
9TaXHOrQ0 HPOH3IBOACTBCHHOr0 3XaHHA

1 — peTBb KOJOHHH; 2 — $a33a KOJOH-
HBl; 3 -~ aHKepHbie GOJTH; 4 — CBA3b
1O KOJAOHHAM; 5 — HiBeJJep, 3ajenan-
Huifl B dyHAaMEeHT; 6 — COeAHHHETE/b-
HuE#f 3JleMeHT; 7 — [eMeHTHaa mnok-
JAuBKa; & — pepx dysnaMenTa; 9-—
nolepegHdasl KOODAHHAIIMOHHAS OChH
KOJIOHH (pelleTKa KOJOHHHEI YCJIOBHO
0150 He NokKa3aHsa)

LALiill

AL

YT

TR

4.4, OynnaMeHTH KOJOHHH
CBSI3¢BOHl NaHeJd NOMHMO pacue-
Ta Ha HOPMaJibHble CHJIBL H MO-
MEHTH CJeAyeT pacciHTHIBATb Ha
CABHr OT JeHCTBHS  PacyeTHHIX
FOPH3OHTANbLHLIX  Harpysoxk s
OpPOAOJLHOM HanpasjeHHR 31a-
i HHSl, NPH 3TOM YYHTHIBAIOTCH CH-
§ JH  TPEHHS (DYHHAAMEHTOB O

FPYHT.
OTHOWeHHe CYMMBI IIPOCK-
IHA PacYeTHHIX YAEPKHBAIOUHX H CABHTAIOIUX CHJ HA MJAOCKOCTb CKOJbe
KeHHs ACJKHO OHTh He MeHee 1,3.

@PYHAAMEHTH KOJIOHH CBA3€BOA NaHeJH JOJKHH OCbiTh COGHHHEHH
MeXxAy cobO# pacrnopKoH, pacCUHTbiBAeMOH Ha JedCTBHe IOPH3OHTA/b-
HHIX CHJ H NOHEpPedHOd Harpysku, 00ycJOBJAeHHOH ocajakofl PpyHmameH-
TOB NpH HeACTBHH NOCTOSIHHBIX M BPEMEHHHX JAJHTEJNbHbIX Harpysox,

B cayudae ecnn ¢yHAaMeHTH KOJOHH CBA3EBOH NaHead KapKacHbIX
3/aHHA HE MOTryT BOCOPHHHMATb CABHTalOLIHE YCHMJMA OT CEHACMHYECKOil

106




[N
;}‘ )

Pac. 68. CTHK XKeaesoberonnoll Konornu ¢ dynaaMenToM

1 — KosOHHa; 2 — pyHRaMeHT; 3 — aHKePHHHA GoAT; 4 — COeJAHRHRTEIBHBI 3TEeMEeHT;
5 — 3anenKa GeTOHOM

Harpy3kH, uX HEOGXOLHMO COGAHHATE C COCeMHHMH dyHIaveiTaMn
(puc. 64). I1pu wannuuu GpyHIAMEeHTHHX GafOK, HECYIHX OTpaxAalollHe
KOHCTPYKIHH, OHH MOT'YT OHTb HCHOJIb30BaHH B KauecTBe pacnopox, Ilox
KOJIOHHH BepTHK2JbHOI'Q CBSI3€BOTO YCTOS MHOTO3TAXKHOTO 3jaHHs pe-
KOMEHJYeTCs NpefyCcMaTpHBaTh OOMHAR (QyHIaMeHT.

4,5. Conpaxenne cOOpHLiX XKene300eTOHHBIX KOJMOHH ¢ $ynraames-
TaMd cjelyeT BHNOJHATh NyTeM 3aMOHOJHYHBAHHA KOJOHH B CTaKaHax
¢dynaamentos (puc. 65).

IMpumepn! pelleHHs Y3J10B OMNHPAHAA Ha (YHIAMEHT CTAJNbHHX KO-
JIOHH OLHO3TaXKHHIX NPOH3BOACTBEHHHIX 31aHHA ¢ pasleJbHHIMH GasaMH
npuBelektl Ha pHe, 66 u 67. Ang nepenavm nonepedHbIX CHJA C KOJOHH
Ha (YHZAMEHTH HJIH NPOLOJBHBIX FOPH3OHTANBHLIX CHJ CO CBSI3€BLIX KO-
JIoHH Ha QyHIaMeHTH (B MecTax KpelVleHHd MOAKDAaHOBBIX CBA3eiH) cie-
JyeT npelycMaTpHBATh NPHBAPDKY KOJOHH HAM 623 NONKPAHOBEIX BeTB2fi
KOJIOBHB! Yepe3 COeJHHHTeNbHbIE 3JeMEHTH K CHelHadbHbLIM KOHCTPYKIH-
aM, 3ajenaHnbiM B (yRnaMentH (puc. €6 u pmc. 67, nos. 5). Pasmepn
STHX KOHCTPYKUHH, COeXHHHTeJbHHX 3JEMEHTOB H CBApHHX IIBOB NpH-
BapKH HX K KOJOHHaM YCTaHABJHBAIOTCA pACYETOM HA NOMEPEYHYIO CH-
2y Ha ypOBHe BepXa (yHiaMeHTa,

4.6. Hax crukamn QyHIaMeHTHBIX Ga1oK ¢ (yHIaMeHTOM ciaelyeT
YK.1aAbIR4Th CHMMETPHYHO OTHOCHTEJIbHO KOODAHHALHOHHOH OCH 3J1aHHSA
ceTKy AJNHHOH 2 M H3 apMaTypH AHaMerpoM 8 MM UpuH pacdeTHOH ceic-
musHoctd 7 Gamno H 10 MM mpu pacuetHol ceficMuyHOCTH 8 H 9 Gaa-
JIOB C [IATOM MPOAOJLHHX cTepxHell 100 MM, nonepeynnx 200 mM.

4.7. Ecnv pasrpyXamomas CHJI2 B KOJOHHE CBA3eBOH NaHein oOT
JeilcTBHS pacYeTHHX TOPH3OHTANBHBIX HArpy30K NOpEBBILUAET (IPOAOJb-
HYI0 CXKHMAOUY CHAY, TO TpaHW KOJOHH, a TaKXKe CTCHKH CTakaioB

107



¢ysnaMentoB NOJKHB HMETh IINOHKH, PACCUHTHIBAEMbie H2 Cpe3 OT pace
TArMBAIOLUIHX YCHJHH, HIH MOXKeT GHITh NPEAYCMOTPEHO AONOJNHHTELHOE
KperJieHyue CBs3eBOH KOJIOHHH K (QYHJAMCHTY NpH NOMOIUH AHKEDHBIX
60JTOB M COEAHHHTENbHEIX 3JIEMEHTOB, IPHBAPHBAEMHBIX K 3aKJI3AHBIM H3-
ReJlsaM KOJOHH (puc. 68).

4.8. [Toa cTeHH JECTHHYHHIX KJETOK, pelleHHHX B BHAe CaMoCTOA-
TelpbHBIX KOHCTPYKUHA B Npejejax NJaHA 34aHHs, H KOJOHHH SUCHKH
Kapkaca, B KOTOPOH pacloJIOXKeHa JIECTHHIA, DPeKOMeHIyeTcst AeaTh
obuynfi pyHIaMeHT.

49. ITo Bepxy cGOpHBIX JIEHTOUHHIX (DYHIAMEHTOB CJEAYeT YK/Aaah-
Bath ca0k pacTBopa Mapku 100 Toamuno# He meHee 40 MM H OpOIO0Jb-
Hylo apMaTypy auaMerpoM 10 MM B KoJHuecTBe — TpH, YeThipe H HIECTb
CTepXKHEH NpH CecMHYHOCTH MVIOWAAKH 7, 8 u O 6aJllIOB COOTBETCTBEHHO,

Uepes wamane 300—400 mMm OpoJOAbHLE CTEPKHH AOKHH OHTh
COC/IHHEHB! ¢ TIONEPEYHEIMH CTePKHAMH AHAMETpPOM 6 MM,

4.10. B ¢ynnamentax M3 KpymHHX OJNOKOB Ho/kHA OHiTe obecne-
YeHa 1epeBg3Ka KJAaIoKH B KaxJioMm psARy, a TaK¥ke BO BCex yrjaax 1 ne-
pecedeHHAX HA riyOuHy He MeHee !/s BHCOTH G6JIOKa; ¢yHIAMeHTHBIE
6JIOKH CllefiyeT YKJIaABBATh B BHAe HENPEPLIBHOM JICHTHI,

Jas 3anonHends HIBoB MexXAy O6JoKaMu cJIefyeT HPHMEHATb pac-
TBOp MapKu He Huxe 25.

5. CTEHbBI. OBILHE MOJOXEHHUA

5.1. B xauecTBe OrpaxKjalollMX CTEHOBBIX KOHCTPYKUHH KaPKacHBIX
3aHHil cAeiyer, KaK HPAaBHJO, NPUMEHsTh JerKue madesn. Jlonyckaercs
NPH COOTBETCTBYIOIIEM TEeXHHKO-3KOHOMHUYECKOM OGOCHOBaHHH YCTpPOiicT-
BO cTeH H3 KHPUHMYHOM HJAH KAMERHOH KJIaJKH C HCNOJh30BAHAEM KOH-
CTPYKUHA B MaTepHa/oB, ykasamHhX B 1. 5.19. Onnako npAMeHeHHe
CTeH H3 KHpNHYa, GETOHHHX OJOKOB H APYIHX WITYYHLIX MATePHAJOB B
3HaHHAX € pACUETHOH celcMHIHOCTBIO 8 ¥ 9 6anOB JOJKHO GHTb Max-
CHMaJIbHO OFPaHAYEHO.

5.2. TlpuMeHeHHe CaMOHECYIIHX CTeH H3 KHPNHYHOA MJH KaMeHHOH
KJajAKH JOnycKaeTcd: NPy miaTeé NPUCTEHHHIX KOJOHH Kapkaca He Gonee
6 M; NpH BHICOTE CTEH 3AaHMA C PacyeTHOR ceficMHIHOCTLIO 7, 8 H 9 Ga-
JIOB COOTBETCTBEHHO He Gojnee 18, 16 0 9 w,

5.3. Has HapyXHBIX CTeH OTANJHBAaeMHX NPOHU3BOACTBEHHRX 3N aHu
PEKOMEHAYETCA NPHMEHATh:

IpH XeJIe306eTOHHBIX KOJOHHAX paM KapKaca KpPyuHbe Napedd of-
HOCJIOHHBle U3 MOPU3OBAHHOLO H AYEHCTOTO OETOHOB, OAHOCJAOHHBIE U3
Jierkoro 0eToHa HA NOPHCTHX 3anOJHHTENAX CpefHeH ITOTHOCTBbIO (10
1200 kr/m®) u Tpexc/ofiibie Kene300eToHHBE ¢ (D peKTHBHHM yTemH-
TeJsieM;
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NpH CTAJbHEIX KOJOHHAX paM KapKaca JeTKue [aHeNH B BHAE TpeX-
CJOUHBIX THNA «CHABHY» CO CTAJbHBIMH APOYHIHPOBAHHBLIMH, acGecTo-
HEMEHTHEIMH JIHCTAMH H 50 (EeKTHBHHIM YTENJIHTENEM W/AH M3 CTAJbHBIX
JHCTOB € 3D (PeKTHBHBIM YTENHTEAEM C NTOJHCTOBOH COOPKOA,

INpumevanue CreHoBHe nanedu ¢ acGecTOLEMEHTHBIMH JHCTa-
MH pEKOMEHAyeTcs NpHMeHEATb B 3NaHHAX C pacueTHOH CeHCMHYHOCTHIO
1o 8 6annos.

5.4, HapyxHble CTeHH HEOTANTHBAEMHX IPOH3BOJACTBEHHBIX 31aHUf
HOJIXKHH BBHITOJHATLCA, KAaK NPABHJIO, U3 acO6ecTOUCMEHTHHX BOJHHCTHIX
JHCTOB; MPH COOTBETCTBYIOUIEM TEXHHKO-3KOHOMHUECKOM OO0OCHOBAHHH
MOTYT HCNOAB30RATHCA KenelofeToHuble HeyTelMeHHbe NaHenH,

5.5. B 3aBHCHMOCTH OT cnocofa ONHPaHHsI CTEHBl MOryT ObITh:

a) HaBeCHBLIMH C OMHPAHHEM HX Ha KapKac 3XaHHUS;

6) camoHecylMMH ¢ onMpaHHeM HX Ha (yHiaMeHTHBe 6ajJKH HJH
JeHTOUHBEe QYHA2MEHTH.

HapecHble H caMoRecymiue CTEHH [JOJKHBI BLIMOJHATbCS € CcOB.I0-
JenHeM TpefoBaHuil m, 3.2,

[IpuMeuaHnue Y4yacTKH CaMOHEeCYHIHX CTeH B 30He rabapHTOB
HeCYLIMX KOHCTPYKHMH NOKpHTHA (Pepm, 6a0K) peKOMEHAyeTCs BHITNOJ-
HSITb  HaBeCHBIMH C YCTPOMCTBOM TOpH3OHTaJbHBIX AHTHCEHCMHYECKHX
LIIROB B MECTAX ONHPAHHSA KOHCTPYKUHH CTeH HAa KOHCOJH Mo BCeMy Ile-

PHMETpY 31aHHA.
5.6. llIupuHa BepTHKAJbLHOTO AHTHCEHACMHYECKOrO IIBa B HAaBECHHIX
NaHeNbHHIX CTEHaX onpelenserca pacyeroM no ¢opmyae (15) u npuuH-
MaeTcs He MeHee, YKasaHHOA B I. 3.5; B CaMOHeCYIUHX CTeHax HIMPHHA
ImBa npHHKMaercsa no n. 3.5.
IuprHa BepTHKAJBHOrO AHTHCEACMHUECKOro 1Ba (MM) B MecTax
nepeceyeHHH NPOACJbHHX CTeH ¢ NONepedHHMH onpejeasercs mo ¢op-

MyJe
a=A+20 mmM, (72)

rae A — NpHHAMaeTcd PaBHHM JAJS S1aHHI:

¢ HaBeCHHIMH CTEHAMH — MAKCHMaJbHON M3 BEeNMYHH OTHOCHTEAbHBIX
nepeMelleHy Kapkaca B HpeleslaXx BLICOT HaBeCHBIX YYaCTKOB CTEHH
{puc. 69, a, 6);

¢ CaMOHECYUIHMH CTE€HaMH — MaKCHMaJbHOMY IepeMelleHHI0 Kap-
Kaca (puc. 69, 8, 2).

[TepeMelienust kKapkaca 3jaaHus (oTceka) OT REHCTBHS pacCueTHHX
TOPH3OHTAJLHHX CeHCMHUECKMX HArPYy30K BBIUHCAAIOTCA IJd4 OAHO3ITaX-
HBiX 3gaHul 1o ¢opmyrae (25), M MHOrO3TaXKHBX 3MaHHHA mo ¢opmy-
aam (47) u (48).

BpicoTa FOPH30OHTaJbHOrO LIBA B CTEHAX NPHHHMaeTcs paBHOR
20 MM,
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Puc. 69. Cxerbl CTeH M ux aedopmanu# UpH ceficMHueckOM Bo3aeficTeuu

a — HapecHasi ¢TeHa: 6 — medopmanust HaBecHOfl CTeHB B MOMeHT ceflcMHUECKOro
BO3JIeHCTBHSI; 8 — CaMOHecylllasi cTeHa; 2 — AehopMalus caMoHecyuiesl CTeHbl B
MOMEHT cefiCMuYecKoro BoO3AeHCTBHS; ] — HapecHbie YYacTKH CTeHul; 2 — FOPM3OH-
TanbHbBle AHTHCEHCMHYECKHe HIBbl; 3 — BepTHKaAbHbLIH aHTUCeACMHYECKHE WIOB;

4 — OCH KOJIOHH Kapkaca; & — CaMOHecyuiHe cTeHnl
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Puc. 70, INpumepw yCTpOHCTBA AHTHCEACMMUECKHX IUBOB B NaHEAbHBIX CTeHaxX
oTanAuBaemMuix () H HeoTanansaeMbXx (6) NBPOH3BOACTBEHBBIX 3HaHHH

] — ropusoHranbemil wos; IJ — BepTHRaABHBIE yrnosofi mwos; J/1 — BepTHKANLHBIR
nomepeyHbIf HIOB; J — cTéHoBas NaHeJb; 2 — repHHT HJH NOPOH30J; J-— FePMeTH-
3HPYIOHLIasl MAacTHKa; 4 — NeMeRTHLIi DACTBOp; 5 — YyNpyrHe CHHTeTHYECKHE TIpo-
KJAaJikH; 6 — CBepHYTble CBsI3aHHsle Bfi3a/jbHOH NPOBOJOKOHR NPOUIMBHBIE MHHEpaJo-
BaTHHE MaThi, 7 — CTaabHble HalleabHHKH; § — OoaThl; 9 — CranbHas NJaHKa
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5.7, ToprsouTanpHble aHTHCEHCMHYECKHE LIBHL B CTeHaX JO/DKHH 3a-
BOJIHATBCS YOPYTHMH NpPOKJajJKaMH, He MNPeNnsTCTBYIOUIHMH B3aHMHOMY
CABHTY YYaCTKOB CTEHHl H 3aJeJBIBAThCS IepMETH3HPYIOLIHMH MAaCTHKA-
Mi, B KawecTBe npox.1ajoK MOTYT NPUMEHATHCH JIEHTHl H3 TOPON30.a,
TepHHTA, 3.1aCTHYHOrO TEHONOJHYpeTaHa W APYTHX VIPYLHX MaTepHaloB.

Beprukanphble anThHceficMHUYeCKHe LWBH B CTEHAX MOJIKHBH 3aKphl-
BaTbCS KGMIEHCATOPAaMH HJH Hallle/lbHHKAMH H3 OLHHKOBaHHOH CTalH,
He NPSIATCTBYIOIIHMH [€PeMelleHHI0 CTEeHH (MJH OTHeJbHHIX ee ydacT-
Kos). JomyckaeTcs yCTpOICTBO OIITYKATYPEHHBIX WIBOB No ceTke, B 3a-
BHCHMOCTH OT KJHMAaTHYECKHX YCJAOBHI H TeMIepaTypHO-BJA4XHOCTHOrO
peHMa [OMeIlleHHH BepTHKaJbHBIE AHTHCEACMHYECKHe IHIBH B CTEHax
3aM0/HATCS VTeIVIHTe €M H3 MHHEepasJbHO#t BaThi, 3/JACTHYHOTO I[eHO-
noJypeTAHA M APYTHX aHAJOTHUHBIX MaTepuajo (pHuc. 70).

5.8. OnopHble KOHCOJNH NPH HAaBECHHIX CTEHAX H CBapHBe IUBBH HX
KpelieHHss K KOJOHHAM, a TakXe 3aKAajHble M3JeNusi U UX 3ajelKa B
e 1e300eTOHHBIX KOJOHHAX HOMKHH OBITH pAacCUHTAHHW HA OJHOBpEMeEH-
Hoe JeHCTBHE HAIpy3KH OT COGCTBEHHOrO Beca NAHENbHOH CTeHH H Bep-
THKAJIbHBIX CeHCMHUYECKHX Harpy3oK, BBIYHCJeHHHX no dopmynam (1) u
(2), rae seanunHa Q. NPHHAMAaETCsl PaBHOH Harpyske OT cOOCTBEHHOro
Beca HABeCHOH CTEHH B MeCTe ONHDAHMSA Ha ONOPHYIO KOHCOJb, a8 3Ha-
YeHHA TIPOM3BeleHHA KO3DODHIUEHTOB BﬂK\b pasHo 5 (cM. m. 2.13). llpu
onpeleJeHHH BeJMYMH HAarpy30K AOMKHE YYHTHBAThCS yKasaHHa 0, 2.2,

5.9. CTeHH M HX KpelJleHHS K KapKacy AOJIKHH OHITb NPOBEpPeHH
PACYETOM HA MECTHYIO CeHCMHYeCKyl0 Harpysky OT COOCTREHHOrO Beca
CTeHHl B HANpaBJeHHH, NepneHAUKYISAPHOM HX NJOCKOCTH,

BesnuMHa MecTHO# ceficMHYecKofi Harpy3kH or COOCTBEHHOro Beca
crennl onpeAensierca no dopmyaam (1) u (2); npu 3TOM 3HaUeHHe IpO-
u3BeeHu K03 (HIHEHTOB ﬁan NpPHHHMAaETcAd KAk AJsi COOTBETCTBYIO-
INHX YPOBHeH Kapkaca, HO He MeHee 2 (cm. m. 2.15).

Ilpu pacuere napamneToB B HampaB/eHHH, NEPHEHAHKYJASPHOM ILIOC-
KOCTH CTEHH, 3HAUeHHe NpPOH3BeleHHs Kos(pduuuentos PnK y, npunHMa-
eTca paBHEIM 5 (cM. m. 2.14).

5.10. THIPOH3ONALHOHHHE CJIOH B 3LAHHAX CJAEAYeT BHIIOJHATH H3
UEeMEHTHOrO pacTBopa,

CreHibl H3 OETOHHBIX MaHeNeH

5.11. ITaHesbHble (HABecHHe H CaMOHecCyllHe) CTeHH H3 JIETKOTo
GeroHa HAa HOPHCTHX 3aNOJHHTENAX, MOPU3OBAHHOIO MJH SYSHCTOro Oe-
TOHA, @ TaKKe H3 XKeje3006eTOHHHX HeyTeIJICHHBIX NaHejaeHd JO/KHB
KpenuThCcs K KapKacy B COOTBeTCTBHH ¢ I. 3.2, 2 (puc. 71).

5.12, ITo BHIcOTe HaBecHHe CTEHHl H3 OETOHHHIX maHeTeli pa3GHBa-
I0TCA Ha APYCH, MEXKAY KOTOPHIMH YCTPaHBAIOTCS COPH3OHTAJbHLIC AHTI-
CcCHCMHYECKHE HIBH,
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Puc. 71, MpHMep EpenJeHHs CTCHOBBHIX MaHeAefi K KONOHHE € NOMOIIBIO COEAHHH-
TeAbHBHIX 3JACMEHTOB H3 APMATYPHOHR CTaJH H YroJKos 8 YPOBHE DaCTBOPHOrQ misa
{(a) u B YpoBHE aHTHCeHicMHuecKoro mea (6)

] — XonoHHA; 2 — CTeHOoBble NaHeJdH HeOTANJIHBAeMbBIX NPOH3BOACTBeHHBIX 3HaHHMA;
3 — cTeHOBHE I[TaHeJH OTaNJAMBacMhLIX MPOH3BOACTBEHHHIX 3HaHHI; 4 — 3aKaafHoe
H3geMHe CTEHOBOH MaHead; 5 — 3akKJafHOe H3JeJHe KOJOHHBI, 6 — ONOpHas KOH-
CoMib; 7 — CTajibHbI€ 3AEMEHTBHl KpelJieHHs; 8§ — MOPOH30A HJH TEPHHT; 9 — repme-
TH3HPYIOILAaA MAcTHKA; [0 — UeMeHTHbifi pactsop: I/ — FODH3OHTAaNbHBA wWoB (CM.
pHuc. 70)
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Puc. 72. Mpumep pemmeHHsa NaHeAbHOM CTeHH W e¢ xedopMamBy B MOMEHT celicMu-
YMecKoTo Bo3fefcTeAs

7 — HapecHBle yUacTKH CTeHB; 2 — ONOPHble KOHCOAW; § ~— aHTHCeHACMHYECKHe MIBBI;
4 — BEPX KOAOHH

Ilepsuifi gpyc naHesNell OMEpaercsi, Kak Npasuio, ha QyHnaaMeHTHHIE
6aakH, noCJAeAYIOUHe — Ha CTajbHhe ONOPHBe KOHCOMH (CTOJHKH), NpH-
BapuBaeMHe K KOJOHHAM.

OnopHble KOHCOJIH AJA ONHPAHHA HABECHBIX CTeH, MPHBapHBaeMhLIe
K KOJOHHaM, JAOMKHH pa3Mewmlatbcs B ypOBHe TOpPH3OHTAJIBHBIX AHTH-
CefiCMHUECKHX IUBOB TakuMM 0G6GpasoM, uToObl OHH He NPensiTCTBOBAJH
B3aHMHHM TOPH3OHTAJLHEM IepeMemieHHSM CMeXHHX N0 BHICOTe ydacT-
KOB CT€H H KOJIOHH TpH jae(opMmallid Kapkaca B MOMEHT CEHCMHUYeCKOro
BoaaeficTBHA (pHC. 72),
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BHICOTH SpYCOB ONpeReNAiOTCS YCAOBHAMH IPOYHOCTH NaHeAeH H
ONOpHLIX KOHCOJIEH K He NOJ/KHH OHTb 6oJiee BeJHUHHH h, onpejese-
Moft o gopMyJie

h =8 Hy/A, (73)
rae 8 — MakcuManbHOe cMelleHHe CTEHOBOM MAHENH, AONycKaeMoe KOH-
CTpyKUHeH KpemjeHus, MM (cM, puc, 71);
Hy — BbICOTa KOJIOHHH OT HYJ/CBOH OTMETKH A0 HMH3a CTPONHJBHBIX
KOHCTPYKIHH, M;
A — MaKcHMaNbHOE TEepeMElleHHEe BepXa KOJOHHHL OT ceficMHuecKo-
70 BO3AeHCTBHA, MM.

5.13. B uHaBecHmX cTeHax KaXjas KPyNHOpasMepHas NaHedb AJH-
HOH, paBHOH IlHAry NPHCTeHHBIX KOJOHH, AOJ/KHa Kpenuibcsi K KapKacy
B uYeThipex yraax (puc. 71), 3a HCKJIIOYEHHEM nNaHedeH IVIYXHX Y4YacCTKOB
CTeH oTan/HBaeMBbX 3AaHHH. DTH NaHEIH MOTYT YCTAaHaBJHBAaTbC Ha
CJI0H LIEMEHTHOrO pacTBOpa, 4 HH3 HX AONyCKaeTcs He KPEMMTb K Kap-
Kacy.,

3ano/iHeHHe BCeX IUIBOB MeXAYy MaHeNAMH, 32 HCK/IOYEHHEM BepTH-
KanbHBIX M TOPH3OHTAJbHHX AHTHCEHCMHYECKHX WIBOB (CM, m. 5.7) Mo-
JKeT NPHHUMATLCH KAK AJd HeCeHCMHUECKHX PaiOHOB.

5.14. [Ina 3anosiHeHHS OKOHHHIX NPOEMOB cJelyeT IPHMEHSATh
OKOHHBE MaHeJH (NaHesJbHHE MepelvieThl), KOTOPHe KpemsiTca K Kap-
Kacy aHaJOorH4YHO CTeHOBbiM naHenssM. OKOHHOe 3amoJiHEeHHe MOXET BH-
NOJHATLCS M H3 OTHEJNbHHX NEepenJieTOB NpH YCJAOBHH OOecneyeHHs CBO-
6oAHOrO CABHTa NepenJeroB O OTHOLIEHHIO K KOJOHHE H NepeKpHIBaio-
LieHd HX [IAHEJH,

5.15, Ilanenn caMoHecymlMX CTeH [JIHHOH, pPaBHOR wWIAry NPHCTEH-
HBIX KOJIOHH, CJEAYET KpellHTh K KapKacy B 4eThipex yrsiax (mo puc, 71,6,
ceueHne 3—3), a naHeAH NPOCTEHKOB — B MeCTe NPHMBIKAHHA K KOJIOH-
HaM B IBYX BepXHHX H HHXKHHX TOYKaXx.

Ins BOCOpHATHS YCHJ/MH, BO3HUKAIOMIHX B CAMOHECYIIHX CT€HaX OT
HeHCTBHS CEHCMHYECKOR HArpy3kKH B HX IIJJOCKOCTH, NIAaHEJH NPOCTEHKOB
No rpaHaM, o6pamieHHHIM K NMPOEMaM, CJCAYeT COCAHHATH MeXAy colGod
N0 BHCOTE H ¢ NPUMBIKAIOWMMH K HHM DaHeAsiMH (AJIHHOH, paBHOMH Ia-
T'y NPHCTEHHBLIX KOJIOHH) NpH TOMOLKH CBADKH 3aKJaJHHX H3JeJHH, 3a-
JIOXKEHHBX No yriaM nanesefi. [lanesu AJHHOM, paBHOA IIAary NpHCTEH-
HBIX KOJIOHH, JOJIKHH COeIMHATBCA MeXIy co6oit 1o JJHHE CTEeHH
CTaJbHHIMH HaKJajJKaMH, NPHBAPHBAEMbIMH K BEPXHHM 3aKJaJAHBIM 3Jie-
MeHTaM NaHeJed.

BeanyuHa ceficMuyecKod HArpy3kH, AeHCTBYiOlledl B CaMOHecylleR
CTeHE, a TaKXe BeJHYHHBl pAaCYETHHIX YCHJHA B 9/eMeHTax CTeHH (mpo-
CTEHKaX, TOPH3OHTAJbHEX M05CaX MeXJAy NpoeMavy) MOryT OHTh onpe-
JesieHb! 10 aHANOTHH C PACYeTOM KaMEHHHX CTeH, H3JIOXKEeHHHM B
nn, 5.33—5.36.
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3anoJHeRHe BCeX IBOB MEXAY NMAaHEJASMH B OTANJHBAEMHIX 3JAHHAX,
3a HCKJAIOUYEHHEM BEPTHKAJbHBIX AHTHCEHCMHYECKHX [IBOB, AOJKHO npo-

H3BOJAMUTLCS L[EMEHTHRM PACTBOPOM.
MertaaanuecKkHe CTEHBI

5.16, Jlerkue HaBecHble CTEHbl H3 METAJNJIHYECKHX NPO(MHAHPOBAHHBIX
NHCTOB B COYeTaHHH C 3(P(eKTHBHHMH TEIVIOH3OJNAUHOHHLIMA MaTepHa-
aaMu (CTeHbl H3 TpeXCJOfiHbIX NaHeJel, MOJHCTOBHE C YKPYNHHTEJAbHOH
¢6OpKo#i H Ap.) AOJ/IKHBI KDENHTbCS K KapKacy 3JaHHS B COOTBeTCTBHH
cm 32

Kpensienusi OKOHHHIX MeEpeNJieTOB K CTaJbHOMY KapKacy CTeH He
HAOJKHBI NMPeNsTCTBOBAaTh TOPH3OHTAJBHBIM CMEIEHHSIM OKOH NpH B3aHM-
HOM CABHI€ HABECHHIX YYaCTKOB CT€H B MOMEHT CCHCMHYECKOro BO3-
neiicteus (puc. 73).

5.17. Ilpn npoeKTHPOBAHHH CTeH H3 BEPTHKAJbHO pAacloJIOXKeHHHX
TpPEXCJORHBIX MaHeJel, H3roTaBIHBaeMbIX Ha MEXaHH3HDPOBAHHBIX JHHH-
fiX HENpepLBHLIM CnocoboM, ROJKHB cOOMIOfAThCH caenyiomue Tpefo-
BaHHs:

a) rOpM3OHTaJbHHE aHTHCeHCMHYeCKHe HIBH B CTeHaX JOJIXKHH
YCTPaHBaTbCA Ha YpPOBHSAX PAacnoJOXeHHs! ONOPHHBX (NOoJ OKOHHHIMH
ApoeMaMH) H CTBIKOBBIX (B TODH3CHTAJbHHIX IIBAX MEXAy NaHeAAMi)
pureneii Kapkaca CTeH W BepXxa HOKOJbHOH HacTH CTeH (pHc., 74);

6) naHelH BepXHHM KOHHOM J[OJ2KHH NOABEIUHBATLCA K ONMODHHIM
(M CTHIKOBBIM) pHIeJIIM C NMOMOIIbIO CTAJbHHIX 3JEMEHTOB H KPENHTb-
€l K pANOBHM (NIPOMEXYTOUHBIM) DHIeJfAM CTaJbHbIMH GoatamH. Kpen-
JeHHA HHW3a [aHeJel K CTHIKOBHM purenaM (puc. 75) uam BepxXy uo-
KOJbHOH 4YaCTH CTeH, a TaKXe KpeIvIeHHA BCeX PAJOBHIX pHrefiedl Kap-
Kaca CTeH K ONODHBIM KOHCOJSIM KapKaca sjaHus (puc, 76) JOJKHB
NPOEKTHPOBATbCS TAKMM 00pa3oM, 4ToOb OHM He NPensiTCTBOBAJIH TODH-
BOHTAJNbHHM CMELICHHAM Kapkaca 3AaHHA BAOJb CTe€H B INpejetax Bhl-
COT HX H2BE€CHHIX Y49aCTKOB.

BepTukanbhble auTHCeACMHYECKHE HIBH B MECTaX NepeceueHHH CTeH
PEKOMEHJYeTCsl OCYLIeCTBJSITh NyTeM H3FOTOBJEHHS CHENHANbHHX I'-
HaH T-o0pasHHX TpPEXCJHOAHHIX NaHeNed, B KOTOPHX B MecTe aHTHCEMHC-
MHYECKOro 1UBa H3 MeTaJMYeCKHX OOJHIOBOYHBIX JHCTOB BHINOMHSAETCH
KOMIIGHCATOP, & XKECTKHA YTelmHTeNb 3aMeHfieTcsd Ha 3JacTHYHBIA
(pnc. 77).

5.18. Tlpu DpOEKTHPOBAHHH CTeH M3 YKPYNHEHHHIX MOHTaXHHX na-
Hefefl, co6HpaeMHX HenoCpPeACTBEHHO Ha CTPOMTENbCTBe (CTEHH MNOJHC-
TOBHE C YKPYNHHTeNbHOR cOOpKOM), MOJKHH COOGMOAATLCA CJelyiOliHe
Tpe6GoBaHHA:

2) TOpPH3OHTAJIbHLEIE aHTHCeHCMHMYECKHE BB B CTeHAX  JOJIKHH
yCTPaHBaTbCsl HAa YPOBHE HH32 KaXJAOro HABECHOrO y4yacTKa H Bepxa
HOXOJIbHOM YacTH cTen (puc. 78);
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Puc. 73. NpumMep KpenjcHHA OKOH M3 CHAPEHHBIX TOHKOCTEHHHX TPY6 K MOKOML-

HOi NAaHEAH M PHreNsAM CTeH

1 — pAdoBofi pHreab CTeHm; 2 -— MeTaJNHYeCKas CTeHa; 3 — HOKOJMbHAA faHeJb

4 — OCb CTOAKH pambl OKHa
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Puc. 74. Tpumepun pemenHs METARAHIECKHX CTeH H3 Tpexciaofinnix naneaed

o — TPOAOAbHAS CTeHa; § — Toplesafd cTeHa; ! — oNOpHBIE pHrenH; 2 — psaAOBHe
pHreid, 3 — aHTHCeHCMHUYeCKHe ilBbI



Puc. 75. Mpumep
KpenjA€HUA  CTEHOBBIX
TpexCAOHHWMX MNaHeaeH
K OnOpHBIM PHredsiM B
ypoBHE aHTHCelicmuve-
CKOro mea

I — ronouna; 2—onop-
Hasg KoHCcoAab; 3—onop-
Hbplft pHPenp; 4 — CTe-
HoBast MHaHeNlb; J—aH-
THCeAICMHYeCKHA I0B

Puc. 76. NpuaMep kpen-
AeHHA MeTaaauaecKoil
CTEHB H3 TpexcJaoci-
HhIX DaHeAeR K Ko-
AOHHE B ypPOBHe pRAO-
BRIX pHrTeRel CTeHsl

1 — Ronouna: 2—onop-
Has KoOHCOMb; 3 — pA-
HoBOlt  pureNib; 4 =
CTeHOBas flaHedb, 5 —
OBaJioHLle QTBEPCTHA
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Prc. 77, Ilpumep pelde-
HHS BePpTHKAJABHOIO aHTH-
cefiCMHYECKoro mWBa B yr-
AY CTeHbl H3 TPEXCROHHBIX
nanenxedl

1 — yrioBas naHenp;, 2 —
aHTHCceHCMUYUeCKHH oR

Puc. 78. MNpumepn peme-
HH METANAHYECKRX CTEH
M3 YKPYNHEeHHBIX MOHTAX-
HBIX NaHexeh

a — ONpoAONRHaA CTEeHAa;
6 — TopueBas cTeHa, [ —
ONOpHAasd KOHCOJb; 2 —
ONOPHHIAi  pHreldb  paMhl
naHe’aH; & — pSIAOBLIE DH-
reJH paMbl naHean, 4 -—
aHTHCeHcMHYeCKHe UIBH
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Puc. 79. TipMMep KpenieHMs MeTARAMYECKOH CTEHH M3 YEKPYNHERHBIX MOHTaXHBX
naHeaell K KononHe

I — KonOHHA; 2 — cTONKa paMml HaHeaH; J — psilOoBOf PpHIeap paMbl [adenH;
4 — npotdunupoBaiHble JHCTH; § — YTelLWTHTEIb

6) cTanbHbie PaMbl YKPYNHEHHHX MOHT2XXHHIX Rnapelell HIMPHHOH,
paBHOI:l nary npHCTEHHBEIX KOJIOHH, AOJIKHBl KpenHThCA K Kapkacy Jae-
TaJAMH, He IDENATCTBYIOUIHMH TOPH3OHTAJbHHIM CMEIICHUAM Kapxaca
BAOJbL CTeH B NpeflefaX BHCOT HaBeCHHX maHeneh (puc. 79).

Crenm H3 KHPINHYA HAH KAMEHHON KNajAKe

5,19, Kupnuunne ¥ KaMeHHHE CTeHH peKOMEHAYIOTCH BO3BOLHTD,
KaK NpaBHJO, H3 KHPDHYHHIX AJH KaMEHHHX faHesell Ha¥ O/IOKOB, H3TO-
TaBJHBAEMEIX B 3aBOACKHX YCJOBHSX C IpHMeHeHHeM BHODaUMH, HIH H3
KHPIHYHOK HJIH KaMEeHHOH KJafKH Ha PacTBOPAX CO CIelHaJbHEMH 1006aB-
KaMH, NOBHINAIOIKME [POYHOCTH CHENJCHHS PAcTBOPA ¢ KHPUHUOM HIH
KaMHeM.

Ilpn pacuetHof celficMuusocTH 7 6an/oB AONYCKaeTca BO3BeAeHHe
CTEH 37anH# W3 KJAAKH Ha pacTBOpax ¢ miacrabuxaropamu Oes mpume-
HeHHsl ChelHa/bHHX 1003aBOK, MOBHINAIOIMX NPOYHOCThL CIENJIEHAS pac-
TBOpa C KEPITHYOM HJIH KaMHeM,

B npoekte caepyer ykasHBaTh COCTAB M AO3HPOBKY CHEUHAJbHHX
Jo6aBoK, a TaKKe TEXHOJOTHIO NMPOH3BOACTBA paGoT.

5.20, BunoaneHne KHPOHYHOA M KAMEHHOH KAaJKH BPYYHYIO IIpH
OTPHIATEJLHOA TeMOeparype AJS CaMOHECYIIHX cTeH (B TOM uHCle
YCHACHHHX apMEPOBaHHEM HJH Kede300eTOHHHIME BK/MIOYEHHSMH) NpH
ceficMudROCTH 9 1 GoJee 6aslIOB 3alipeniaercs,

Tlpn pacuerHoil ceficMuuHOCTH 8 H MeHee 6aJyiOB AOMYCKAaeTcsl BH-
NOJIHCHHE 3HMHeH KJaJKH BPYYRYIO ¢ 0043aTe/IbHEIM BKJIOUeHHEM B pac-
TBOp A06aBOK, 0obeCneYHBAIOUIAX TBEPAEHHE PacTBOpa NpH OTPHLATE/Db-
HHIX TeMilepaTtypax,
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5.21. JIans BNaZKH caMOHECYIHX CTeH CJIRAYeT IPHUMEHATh CJAEAYIO-
LIHe H3Je/HS] H MaTepyaJbl:

a) KHPNHY MOJHOTeNHH HJIH NYCTOTEJbI ¢ OTBEPCTHAMH Pa3MEpoM
o 14 mM Mapku He mmKe 75; npH pacueTHoR ceficmMuunoctd 7 6annos
JOnycKaeTCcss ApHMEeHeHHe KePaMHUeCKHX KaMHeH Mapkd He HHXe 75;

6) OeToHHble KaMHH, CIVIOLIHBlE H MycToTeNble GJoKH (B TOM uHCae
H3 Jlerkoro 6eroHa MIOTHOCTBIO He meuee 1200 kr/M®) mapxu 50 u shiwe;

B) KaMHH HJIH 6J0KH H3 PAKYLUIEYHHKOB, H3BECTHSIKOB MapKH He Me-
Hee 35 uau TydoB (KpoMe den3HTOBOrO) MapKH 50 K BhIle,

ityunas k/1ajka CTeH AOJIKHA BLIIOJHSTBCH HA CMEMlaHHHX Ie-
MEHTHBIX DPaCTBOPAX MapKu He HHXKe 25 B JISTHHX VCJIOBHAX H HE HHXe
50 — b sumnuux, Jas knagks ONOKOB M nNaHenell crefyer HPHMEHATbL pac-
TBOp MapkH He HHXKe 50.

5.22. KaMeHHBE CTEHH JOJIKHH MPOEKTHPOBATLCH BHIHOCHHMH (ca-
MOHECYIIHMH), NPUMBLIKAIOMEME K HAPYXKHLIM TPAHAM KOJOHH B COOT-
BETCTBHH ¢ yKasanusamu nn. 3.2 u 5.23.

5.23. Knazka caMOHeCYIIHX CTeH B KapKaCHBIX 3JAaHHAX JOMKHA
6ty | mam 11 kareropmuu (coryacHo n. 5.24) u uMers TrHOkne CBA3H
¢ KapkacoM, He NPengTCTBYIOUIHE TOPH3OHTAMbHBIM CMCIUEHHAM KapKa-
ca BJOJb CTEH,

5.24. Kaankn B 3aBHCHMOCTH OT HX CONPOTHBJEMOCTH ceHcMHuUe-
CKHM BO3A€HCTBHSM NOAPA3AEISAIOTCH Ha KaTerOpHH.

Kateropust KApNUYHOR HAB KaMeHHOA KAaAKH, BHINOJHEHHOA M3 Ma-
TepHaJIoB, IPELYCMOTPEHHEX B N. 5.21, onpelensercs BpeMeHHHM CONpO-
THBJIEHHEM OCEBOMY DAaCTSIKEHHIO MO0 HellepeBA3aHHWM WBaM (HOpMaJb-
HOE ClETJeHHe), 3HAUYeHHe KOTOporo MO/KHO OHThb B mpeAenax Ajs
KJAagKu:

I xareropus — R;>180 xIla (1,8 krc/cM?);

I » — 180 xT1a>Rp>120 xIMa (1,2 kre/ew?).

JAns noBHIEHHS HOPMAJLHOTO CHEIIeHHS RE cnefyer NpPHMEHATHb
PacTBOPLL CO CHEUHANLHHMH J06aBKAMH.

TpeGyemoe 3Havente Rg HeoGXoMMMO yKa3HBath B mpoekrte, Ilpn
OpOeKTHPOBAHHH 3HAUEHHE R; c/lefyeT Ha3sHAYHTb B 3aBHCHMOCTH OT pe-
3yJAb1aTOB HCHLITAHMH, MPOBOAKHMHX B pafiOHE CTPOMTENALCTBA.

TlpH HEBO3MOMKHOCTH INOJYYeHHss HA NJOWARKe CTPOHTEILCTBA
(B ToM uHCJle Ha pacTBOpax ¢ A06aBKaMH, NOBLIIAIOLIEMH NPOYHOCTH HX
ClleIVieHHs] ¢ KHPNAYOM WiH KamueMm) anauenus RD, PABHOTO MW HpeBH-
waromero 120 xMa (1,2 krc/cM?), npaMeHeHHe KHPHHYHOA H KAMEHHOH
KJaAKH He OONMYCKaeTcCs,

Npumeuaune. Ilpu pacuernHolr ceficMugnocts 7 6amnios no co-
FJIACOBAHHIO C FOCCTPOSIMH CUIO3HHIX pecnybJHK JONYCKaeTcs MpHMeHe-
HHEe KJaJlkM M3 eCTeCTBEHHOTrO KaMHA NpH Rg menee 120 klla (1,2 kref
/cm?), Ho se menee 60 kIla (0,6 xre/cum?).
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TlpoexTroM nPOM3BOACTBA KAMEHHHX PAbOT AOMKHH NPeRycMaTpHs
BATbCA CHelHajbHble MEPOTPHATHA MO YXOAY 32 TBepACIOlIeH KIaxkoml,
YYUTHBAIOUIHE KJAHMAaTHIeCKHe OCOGeHHOCTH pafiOHA  CTPOHTEJLCTBA.
DTH MeponpHATHS AOKHL 00ECTIeYHBATL HOJAYIeHHEe HEOOXOHMBIX NPQUa
BOCTHBIX NOKa3aTesell KiajKH,

5.25. Hesapucnmo OT pe3yabraTa pacyeTa B CTERAX BHICOTOH GoJsee
12 M npu pacueryoH celicMHuHOCTH 7 Gannos, 9 M — 8 Gannos; 6 M—
9 GaanoB HONXKHO GHTb NPELYCMOTPEHO KOHCTPYKTHBHOE BepPTHKaJbHOE
NpoJioJbHOE apMHpPOBaHHe, NPH 3TOM INVIOILAAb BCedl NPOAONbHOKR apma-
TypHl AONKHA COCTaBJATE He Menee 0,1 % mIOmMAajau cedeHHA KJAAKH,
Beprukanbnras apMaTypa MO/XHa ObITh 3a2HKEDEHA B JKeJ1€300eTOHHBIX
AHTHCEHCMHYECKHX MOSICaX.

5.26. Pasmepnl sJeMeHTOB KUDIHYHBIX M KaMEHHBIX CTEH cCJejiyer
onpenensth no pacuery. OHH NOJXKHB YAOBJETBOPATh TpeGOBaHHAM
ta6a. 10 raasst CHaII 11-7-81,

527, Ilo Bcefi AAMHE CTeHH MEXJYy BePTHKAaNbHHIMH aHTHCEHCMH-
YeCKHMH IIBAMH B YPOBHe INIHT MOKpPHTHS M BepXa OKOEHHX IIPOEMOB
JOJUKHEl YCTPAHBATbCH aHTHCeACMHYecKWe MOsica, COejHHEHHBle ¢ Kap-
kKacoM 3naHus. Hx cjaenyer BBIIOJNHATHL H3 MOHOJHTHOTO 3Kele300eTOHA
HJH cOODHBLIMH, 3aMOHOJHYEHHBIMH C HENpePHBHBIM apMHpoBaHkeM. AH-
THCefiCMHYeCKHe mosica MOJXKHH GBITh cBA3aHH ¢ KJAaIKOH BEpTHKAAbLHH-
MU BBITYCKaMH apMaTypH,

CGopuble kene3o6eToHHble NepeMblukM (HAH 06BA30uYHBHle 6aJKkH),
coeaMHeHHBIe MeXAy cofoff H CO BCEMH KOJIOHHaMH Kapkaca B COOTBeT-
cTBHH ¢ m, 5.29, sBAsIOTCA aHTHCEACMHYECKHMH NOSICAMH,

5.28, AHTHCeHCMHYECKHA MNOSC NOMXKEH YCTPAaHBAThCH, KaK NPABH-
JIo, Ha BCIO IMHPHHY CTEHH; B HApYXHLIX cTeHaX ToJuHHOo# 500 MM H
Gosee mHpHHA nosfica MOXeT ObiTh MeHbme Ha 100—150 mM. Bricora
nosica floxHa ObITh He MeHee 150 MM, Mapka GeTona — ne HHXxe M 150,

AnTHCelicMHUeCKHe TOSICa NOJ/DKHH HMeTh NPOIOJBHYIO apMaTypy He
meHee 4410 npu pacueTHo# ceficMHYHOCTH T7—8 6a/nnoB H He MeHee
4412 — npu 9 Gaanax.

INponoavuas apMatypa eae3oGeTOHHBIX NOSCOB AOJXKHA OHTL Ol
peslesleHa DO pacyeTy B CCOTBETCTBHH ¢ 11, 5.41. ApmaTypy caedyer ykaa-
JbiBa1b y GOKOBBIX TpaHell H CBA3LIBaTH XOMYTaMH H3 apMmaTypel raaj-
Koii auaMeTpoM 4—6 MM, ycTanasauBaeMbIMH depe3 250—400 mm.

5.29. C6opHue xeje306eTOHHBE NepeMHYKH (MJAH OGBSA30YHbIE Oaf-
K#) AJuHOit 6 M B ypOoBHe HX Bepxa HeOOXOAHMO COEAHHATb MEXIY CO-
Goit cTaJbHEIMH HakJaJKaMH, NPHBAPHBAEMBIMH K 3aKJaJHBIM H3JeJHAM,
M KPenHTb K KOJOHHAM KapKaca B ABYX IUIOCKOCTSIX Ha YpOBHe Bepxa
¥ HH3a nepeMbiieK (HaH OOBA3OUHLIX 6aJIOK).

B cayzae KOorxa B TPOCTEHKAX TNPENYCMaTDHBAETCS BePTHKAJLHOE
TPOAOMLHOC APMHPOBAHHE, MEPEMLIYKH BLITOMAHAKTCH MOHOJHTHLHIME HJIH
c60pHO-MOHOMHTHHMH,

123



6 —
2916 i

= NP
e 3\

R
s (R

S

4

/
5 =

{ < \> o5 wae
2 O 4 % e

Z5wae 200,

Puc. 80. MMpumep kpenneHMs caMOHECYIHMX KHMPHHYHBLIX CTEH K KOAOHHE Kapkaca
OpH pacueTHoR cefiCMHuUHOCTH 31aHuE 9 GaJjaos

I — KoJIoHHA; 2 -— caMOHecYIEasl KHPIOHHRAA CTeHa; 3 — 3SakjaajHoe H3feNlHe B KO-
JiORHe; 4 — cBapHas CeTKa: 5 ~- 3aKjajHoe H3AeJHe B CTeHe, § — CTaJbHHE 3Je-
MEHTLI KPenJeHHA: A Marc — M2@KCHMalbHOe IlepevellleHHe Kapkaca BAOJb CTEHB!

JlAs eHHHUHHX NPOEMOB WIMPHHOA A0 2 M ZONYCKAeTCA MPOEKTH-
poBath NepeMbiUKH, He COelHHEHHLIe C KapKacoM,

5.30. TlepeMBbUKH ROMXKHH YCTpaHBaTbCs, KAK NPaBHAO, Ha BCIO
TOJMIIKHHY CTEHBl M 3aJe/IBATECA B KJAAJAKY Ha rayGute ue Menee 350 Mm.
INpr wupure npoemMa no 1,5 M 3aZetka nepeMBlyek Romyckaercd Ha
250 MM,

5.31. PaccraHOBKy KpemJieHHH CTeHH K KapKacy 3/aHHs MO BbicoTe
c/lenyeT BHINOJHATL He 6oJjiee yeM uepe3 1,2 M.

B ropu3oHTa/bHOM IIBE KJAJKH, PacHONOXKEHHOM Bhillle KpenJeHHH
CTeH K Kapkacy, cleldyeT YKJAABBATb CBapHble CETKH H3 XOJOJHOTSHHY-
TOH NPOBOJIOKH aHaMeTpoM 3—5 MM ¢ oOmiell MJIOMmAajAbi0 CEYEeHHsT Npo-
H0JbHOH apMaTyph He MeHee | cM2,

CeTkH nponyckalooTtcsi He MeHee deM Ha 500 MM B KaXAylo CTODOHY
ot kpennenuft, IIpu pacyeTHo# ceficMuyHOCTH 9 6ANJOB CETKH PEKOMEH-
AyeTcs YKJAaAbBaTh NO BCel AJuHe mwBoe (pHe, 80).

5.32. Knagka napaneros HOJKHA BbHIHOMHATbCA H3 KHDNHYA HJIH
KaMuejl NpaBHJbHON (GopMB MapKH He HHXKe 75 Ha pacTBOpe MapKi He
uuxke 50. Ilpn Boicote (Hag NJHTaMH nokpuitHa) Gosee 400 MM napa-
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PHc. 81. Cxema dacajna camonecymefi cTeHB

1 — aHTHCeficCMHYecKHe WIBHl; 2 — FOPH3OHTAJbHbIe MOsiCa; 3 — MPOCTEHKH; 4 — ray-
Xoft yvacTok

DeTH AOJMKHE OHThb apMHPOBAHH BepTHKAJbHOM NPONOJBHON apMmarty-
POH, 3aaHKEpPEHHOM B aHTHCEHCMHYECKOM I0Sice, a4 B TODH3OHTAJbHLIE
mBH He GoJiee yeM uepe3 500 MM 1O BHCOTE KAAXKH AOMXKHH ObliTh YAO-
KEHB! Ba CTEPXKHSA U3 NPOBOJOKH AHAMETPOM 3 MM.

5,33, Pacuer KaMeHHBIX KOHCTPYKUHH JOJIKeH NPOU3BOAUTLCA HA
OJLHOBpPEMEHHOE JeficTBHE TOPH3OHTAJbHO H BEPTHKAJbHO HaNpaBJEeHHBIX
CeRCMHUECKHX CHJL

3HayeHHe BEpPTHKaAbHON CEACMHYECKOH HArPy3KH TpPH pPAacueTHOH
ceficMHYHOCTH 7—8 Gajios cllefyer npuHEMaTh paBHuiM 15 %, a npu
ceficMHYHOCTH 9 6annos — 30 Y% COOTBETCTBYIOIER BepTHKAJbHON CTa-
THYeCKOH HATPY3KH.

HanpasneHne neficTBHS BEPTHKAJBHOH CEHCMHYECKOH HArpyskH
(BBEpPX HJH BHH3) CJEAyeT NPHHAMATL GoJiee HEBHITOJHLIM /A Hanps-
JKEHHOTO COCTOSIHHAL PACCMaTPHBAEMOrO 3JAEMEHTA.

5.34. CTeHH ¢ OKOHHHMH NpPOEMAMH NPH ONpeleJeHHH CeACMHYECKHX
Harpysok, JefACTBYIIIHX B TWIOCKOCTH CTeHH, Pa3fHBAIOTCH NO BHICOTE
Ha fIpyCH C IPaHHUAMH Ha YPOBHE TODH3OHTAJLHHX OCefl mpoeMoB
(puc. 81).

Topu3oHTaNbHEE CcelicMHUeCKHe HArPY3KH, AeficTBylllke B Mpenejax
KaKaoro fspyca Crend, onpeleasiorcs mo dopmymam (1) uw (2), npu
STOM Harpyska Qi IpHHUMAaeTCst paBHOA COGCTBEHHOMY BeCy CTeHH k-ro
Apyca, a BeJHUHHA npousselleHHs Ko3dQHIHEeHTOB Enr]K\p NPUHHMAETCH
no taba. 12.

Fopu3oHTaAbHBEIE cecMuHYeCKHe Harpyskn Sg, AeficTBylomHe B npe-
JAesax KaxKJOro sipyca CTeHbl, PacupelesioTcs MeX1Y OTACJbHHMH Npo-
CTeHKaMH M TJIyXAMH yyacTKaMu (Ge3 npoemoB) npONOpUHOHAABHO HX
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Tabauna 12

Beawgupa npoussefenus xKosdphnunenta PnkK  AAA CTeH C OKOHHBIMH ITPOEMaMH

P

Kareropusi rpyBTOB NQ ceHCMHYECKRM CBONCTBaM

Hpye
! l 1 | 111
KoauyecTBO sipycos Mo BbiCOTe CTeH
NERERE B | 1 2 3 4 5 | 1 2 | 3 | 4 | 5
1 3 1,8 1 1,3 I 0,8 271 1,6 1,2]09]0,7 2 1,2 {09 ¢{0,71]0,5
2 —_ 3,6 { 2,6 2 1,6 - 3,2 123118714 — [ 24| 1,7 L3 ] 1,1
3 — —_ 3,9 3 2,5 — —_ 3,5 | 2,7 | 2,2 —_ — 2,6 2 1,7
4 - =] - 4 |33 — | —{ — 13613 — ! - = 127122
5 _ ] = =] =141 = =) =] =137 — | —| —{ =127




XecTKocTsM. Tlpu sTOM He yunTmBa- #
10Tcs THOKHe NPOCTEHKH, yAOBJeT-
BOpSAIOIHE YCJOBHIO

0,7
hib > 3,5, (74) a6
rie h — BricOTa nPOCTeHKa, MPHHH- 05 ‘
MaeMasi paBHON BLICOTe NPOEMOB; ' W
b — mw¥pHHA NPOCTEHKA. o4 L

JKecTKocTb KaXKA0ro yuuToiBae- 03
MOro npocTeHKa (MJIH rAyXoro yia- gj

CTKa), HCcxoasd H3 nxedopMauHi #3- \
rafa ¥ cABura, Moxer OHITH omnpe- 41 \\
AeneHa no dopmyJe

ar 1 2 3 4 b
C = E,dp, (79)
rae Eo — Moayab ynpyrocTs knanxu; Puc. 82. Tpadux xosdduumenta n

d — TOJIHHA NPOCTEHKA;

L — xosthduurenT, yuuthiBaoluui aedopManum cAsura 1 usruba s
OpoCTeHKe W onpefieaseMull no rpapuky na puc. 82 B 3aBHCH-
MOCTH OT OTHOWICHHS BHICOTH THpocTeHka (A) K ero IMIKPU-
Re (b).

TIpn h/b<1,5 XecTKOCTb NPOCTEHKA (MJM FAYXOro ydactka) AOmy-
CKaeTCA ONpeledsiTh C Y4YeTOM TOJbKO Nedopmaumuii casura. B atom
cayuae ceficMHYecKasm Harpyska MeXJIy OTHEJAbHHMH NpPOCTeHKaMH H
IAYXUMH YYacTKaMH CTEHH pacnpefelsieicd no popMmyae

Sk An
Skn =" 2, (76)

The Skp— UaCTh TOPH3OHTAJBHON CEfCMHYECKOH HarpyskH Ha YpOBHe
k-ro spyca CTenn, NPHUXOAsAIIAACA HA n-§ DPOCTEHOK (ruiay-
X0 y4acTok);
Sp — ropusonTanabHas ceficMHYecKas Harpyska Ha YpOBHe k-ro
fpyca CTeHBHL;
A;,— naomank TOPH3OHTANBHOIO CEYeHHs #-TO ApocTeHKa (ray-
XOTO YY4acTKa) Ha ypoBHe k-ro spyca (3a BHUETOM IJIOma-
JH OTBEPCTHH, KAHAJNOB H T. 1.);
FAnp — cyMmapHas 1OMAJb TOPU3OHTAJBHOIO CEUEHHS BCEX HpO-
CTEHKOB H TJIyXHX Y94aCTKOB PacCcMaTpHBaeMOR CTEHH,

B cayude ecsid CTeHa COCTOHT H3 BCEX THOKHX TNPOCTEHKOB, TO B Hel
JIOMKHH TIpeAyCcMaTPHBAThCA TJYXHe YYacTKH, KOTOpHE, KaK NpaBHIIO,
JIONKHH PACNoNarathCsi y BePTHKAJbHHIX aHTHCEACMHYeCKHX wBoB. Tor-
Ja ceficMMuecKas HArpy3ka OT COOCTBEHHOrO Beca BCEil CTCHBL ROJMKHA
HNOJIHOCTBIO BOCIPHHEMATHCS TIVIYXHMH Y4YacTKaMH H  pPacipedeaTscs
MeX LY HEMH NPONOPIHOHANBHO HX KECTKOCTH,
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Puc. 83. Cxempl K pacuery npoCTeH-
EOB H rOPH30HTAJBLAMX NOSICOB CaMO-
Hecymeii KameuHoR creHm Ha Aelicrs
BHe CeHCMHYECKHX CHJ B ee MJIOCKO-
CTH

Gttt Gty FEHEEC T
2([71‘[2) aa e

Qo=Sp2+ Sa3*Suy

| 0,72 [ve 2| 1002
Ly Ly

CICL

/

2,05/016/2

/
£
Mki
ém
_[‘:,)

(Hy
l

a — 3neMeHT dacafa creRn; 6 — pace
4eTHas cXema; o ~—osmopa M, I —
ocH npoemos; 2 - NPOCTEHKH; J—OCH
FOPH30HTANbLHBIX NOSACOB

5.35. Ilpu pacuere cTen Ge3 OKOHHLIX NPOEMOB Ha AEACTBYIOUIHE B
HX TNJOCKOCTH CeACMHYECKHE CHJIb BeJHYHHA NPOH3BEACHHA KO3(p¢HUH-
eutoB PnKy, npu onpeneneHHH rOPH3OHTANLHON cefcMUYECKOR HArpys«H
NpHHAMaeTcA paBHo# 3; 2,7 © 2 coorBeTcTBeHHO AAg rpyHrtos I, 11 u III
KaTeropuy.

5.36. PacuerHpie yCHJHS B NPOCTEHKAX H FOPH3OHTAJbHHLIX HOfACAX
MeXAYy OpOEMaMH OT IOPHU3OHTaJbHRIX CEACMHYECKHX HArpy3ok, AefdcT-
BYIOIIHX B NJIOCKOCTH CveHH, NOMNYCKaercsa onpeAetsaTb HCXOAA H3 TOTO,
410 HyJieBHi€ TOYKH B 3MOPe MOMEHTOB PacnosaralorTcsi N0 BEPTHKAJH B
cepeAHHE PACCTOAHAA MeXJy OCAMH FOPH3OHTAJbHLIX HOSICOB, a MO TOpH-
SOHTAJIH — CHMMETDHYHO OTHCCHTEJIbHO BEPTHKAJbHHX OCeHl MPOCTEHKOB
(puc. 83).

B cnyuae ecau npoyHocTh FOPH3OHTAJNBHBIX MOSICOB OKaMeTCA HEeRo-
CTATOUHOH [JIA BOCNPHATAA YCHJHH, BOIHHKAIOIUHX OT AeficTBHA cefic-
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Puc. 84, CxeMm K pacyerTy NPOCTEHKOB caMoOHeCyuue# KameHHOfi CTeHsl Ha Heilcr-
BHe CeHCMRYECKHX CHA B €€ NAOCKOCTH

a — 3fieMeHT (acana creHn; 6 — pacueTHas cxema; 8 — ynwpa H; F — ocu npo-
eMOB; 2 — OCH TOPH3OHTAJNbLHBIX HOSICOB: 3 — MPOCTEHKH

a) 5) 5
7
\ -
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ﬂﬁpyc / i L
ga g4
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“
. .
7
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2

J

Puc. 85. CxeMbl K pacdeTy rayxoro ydacTKa CaMoHecymed KaMeHHO# CTeHH Ha
ReficTpHe CefiICMHYECKHX CHA B €€ NJAOCKOCTH

a — aneMent acaga cTeHbl; O — pacyeTHas CxeMma; 8 — smiopa M; I — rayxofi
Y4acCTOK; 2 — OCH FOPHU3OHTAJbHBIX IIOSICOB: 3 — OCH MPOe MOB
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MHYECKHX CHJ M COGCTBEHHOIO BeCa, TO NPOCTEHKH CAeAYeT PAacCYHTH«
BaTh KaK KOHCOJNM € YYeTOM pasTpyXKaoliero aeicTsHs Momentos M,
My, M, (pnc. 84), onpellensieMHX Hecyiiedl cnocoGHOCTHIO IOPH3OHTAAb-
HBIX NIOSICOB KJAaJKH.

PacueTHHe YCHJHS B IJYXHX YYacTEaX OT TOPH3OHTAJLHBIX CefCMH-
YeCKNX Barpy3oK, AeACTBYIOIIHX B TJIOCKOCTH CTEHH, MOTYT ONpeyefisiTh-
Cf KAK B KOHCOJH, 3arpyXeHHOH COCpeJOTOICHHHIMH I'OPH3OHTAJNLHLIMH
CefiCMHUECKAMH CHJAaMH Ha YDOBHAX oCeH MEXAYOKOHHHIX FOPH30HTAJb-
HHIX JI051COB KJaAKH (pHc. 85),

5.37. Ilpounocth creH B HanpaBlleHHH, NEePHEHAHKYJASPHOM HX MJOC:
KOCTH, NPOBEPSETCS HA COBMECTHOe JAeHCTBHE:

a) MecTHOfi ceficMHYecKOfi Harpy3kH OT COOCTBEHHOrO Beca CTeH
Ha y4acTKaxXx MeXAy aHTHCeHCMHUeCKHMH NOSCaMHM ¥ CTOHKaMM Kapkaca,
SIBJISIOILUMHCS OTOPAMH CTEH;

6) ycuauii (MOMEHTOB) B CTEHe, BO3HHKAIOIIMX OT NepeMeilleHHs
CTeHB BMeCTe ¢ KapKaCOM.

B onHosTaXHHX 3/laHHAX IlepeMeINeHHe CTeHH HA YpOBHE Bepxa
KOJIOHH NMpHHEMZEeTCH PaBHWM NepeMeleHHIO0 KapKaca B TOM M€ YpOBHe,

B MuorosraxHBX 3/aHHAX NPOCTEHKH MOTYT ObiTh pacCuHiaubl Kak
RepaspesHas 6ajlka Ha CMeLIaeMBIX OMOPax, KOTOPHIMH CAYXKAaT aHTH-
ceficMmieckne nosca. [lepevelenus onop CTeHbl NPHHHMAIOTCA PABHEIMU
nepeMelleHHAM ADYCOB paM NPH BCeX YYHTHBaeMHX B pacuere topmax
KoJe6aHHsi KapKaca. IIpogHocTh CTendl mpoBepsieTcs mo HauboJbuieMy
MOMEHTY B JaHHOM ceYeHHH NpH paccMaTpuBaeMux QopMax KoneGaHui
Kapkaca,

5.38. Ceuennst CTeH ROMKHH NPOBEPATLCS Ha BHEUEHTPEeHHOE CXKa-
THe, Cpe3, H3THO H IJIaBHHeE PAacTATHB2IOLlHE HANDAXEHHT B COOTBETCT-
BAM ¢ YRa3apusaMH rnaaBu CHull # PykoBoAcTBa 1O NpOEKTHPOBAHHIO
KaMeHHBIX H aDMOKaMeHHBIX KOHCTPYKUHIL,

5.39. 3naueHHe pacYeTHHIX CONPOTHBJEHHHA KAalAKH Rp, Rep H Rra
RO NepeBA3aHHHM IBaM Cleayer npuHuMmare no CHuII mo mpoexTHpO-
BAaHHIO KAMEHHHX H apMOKaMEHHBIX KOHCTPYKUHIl, a O HenepeBA3aHHHM
msaM onpenetstb no dopmynam (77)—(79) B 3aBHCHMOCTH OT BeJH-
ygHH R}, TOJAYYeHHOH B peayJbTaTe HCIHTAHHA, NPOBOAMMHX B paiio-
HE CTPOHTENbCTBA:

R, =0,45R%; (77
R, =0,7Rg; (78)
R, = 0,8R}. (79)

3uavenns Rp, Rep ¥ Rra HE KOMXKHH NpeBHIIATb COOTBETCTBYIOLINX
3HAYEHHH NPH Pa3pYINEHHH KJaJAKH NO KHPNHYY HJH KaMHIo,

5.40, JKecTKOCTh CeueHMst caMOHeCywieli CTedd (HnH €€ dJeMenTa)
onpenenderca Ge3 yd4eTa TpellHH H npHHHMaercs pasHo#t Elo=0,8Eol.,
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Puc. 86. Cxembl K DacyeTy kapkaca 3AaHHS C Y9ETOM IKECTKOCTH CaMOHECYI(MX
cTeH

a — nonepesnuifi paspes; 6 — pacueTHas CXema; 6 — 3MI0Pa H3ruGaloWUX MOMEH-
T0B; I — QyBRraMeHTHag GajKa; 2 — caMOHecylias KHPNHYHASA CTeHa; J — aHKepH
KpellJieHHsi CTeH; 4 — KOoJIOHHA

rae Eo— Moxyms ynpyroctd (HavadbHHHA moAyab AedopMmanmf) Kiaixa,
NpHHHMaeMBll B COOTBETCTBHH ¢ raasoii CHull mo npoektupoBausio ka-
MEHHBIX H 2PMOKaMeHHHX KOHCTPYKIUHH;

Ic — MOMeHT HHepIHM HOJHOTO CEYEHHS CTEHH (HJH ee 3JeMeHTa).

[pu pacdere Kapraca 3faHHs (OTCEKa) C CAMOHECYH{MMH CTEHaMH
B HanpapJeHuH, NePUCHAHKY/ASPHOM IVIOCKOCTH CTeH, NPHUCTEHHHHE sJe-
MEHT KapKaca pacCMaTpHBAeTCs Kak COCTABHOE CeUeHHe ¢ XeCTKOCTBIO,
pPaBHOH CyMMe XKeCTKOCTe#l NPHUCTEHHHX KOJOHH Kapkaca Egsly u cre-
o El¢.

Ilpn onHpanHH caMOHecymiell CTeHB Ha (GYHZAMEHT (KECTKOe OIH-
pasue) cymmapHas mecTKocTb (Eelx+E[lc) npuHHMaercs NOCTOSHHOM
Mo BCefl BHICOTe TPHCTEHHOTO 3JeMeHTa KapKaca. IIpu »ToM B HPOXOJb-
HO apMHpOBaHHOA KJajKke AOMKHO OHTh ofecleyeHo 3aaHKepHBAHHE
BEPTHKAJIbHOH NPOJOJBHOH apMaTypH K/JaiKH B (YHOAMEHT B COOTBET-
cT8HM ¢ TpeGoBanuaMy raase CHull mo npoekTHpoBaHMI0 GETOHHHIX H
K ee306eTOHHBIX KOHCTPYKIHH.
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Tlpu onmpaHHH caMOHecymiell cTeHH Ha QyHAaMeHTHHe Gajnkn (map-
HHpHOE OHNHMpaHHE) CYyMMapHasd KeCTKOCTb NPHHHMAETCA NOCTOSIHHOH OT
apKepa KpeILIeHHsl CTeHH K KapKacy, pacHoOJIOXKEHHOIO0 Ha pacCTOSHUH
1,2 M ot HH3a KIajKH, A0 BepXHEro KOHLA NPHCTEHHOrO 3JieMeHTa Kap-
kaca, Ha yuactke Mexay BepxoM (PyHIaMeHTHHX GaJOK M YKa3aHHEIM
aHKEPOM XECTKOCTh CTe€HH NPHHHMAeTCsi H3MeHsIouleAcss N0 JHHeHHOMY
3aKOHY OT HyJs Ha YpoBHe lapHupa Ao Elc. na yposHe aHkepa. [lo-
NycKaeTcss NPHHHMATb HA 5TOM YYacTKe CYMMAapHYIO XKeCTKOCThb INOCTO-
siHHOf H paBROA E¢lx-+0,4El. (puc. 86),

B mecre ommpanHs cTeHH Ha (yHAaMeHTHYI0 0aJKy NpOYHOCTD
KJIaJKH LOJ:KHA OHITh pOBepeHa H3 YCJAOBHA, UYTO IWIOMIafb CXKATOH
YAacTH CeYeHHs He [OJXKHa NpeBHINaTs 1/6 maomanu Bcero ceyYeHHs
KnaJKu. B cayyae ecnn mpOYHOCTL CXKATO¥ YACTH CeYeHHS OKAXKeTCs He-
AOCTATOUHOH, KJANKy CJACAYeT YCHJHTh CeTYaTHIM apMHpOBaHHEM.

5.41. JKeneso6eToHHEE aHTHCEHCMHYECKHE IOSCA, PACIIOJOKEHHBIE B
npejesiaXx TJAYXHX YYaCTKOB CTeHbl, JOJ/BKHBI DAaCCUHTHIBATbCs Ha HArub
H3 IJIOCKOCTH CTEHH OT T'OPH3OHTANbHOH HArpY3KH, MOJY4eHHOH M3 pac-
yeTa CTEHBI B COOTBETCTBHH ¢ 1. 5.37, a,

6. NIEPETOPOJKH

6.1. Tleperopoaku cielyeT BLIMOJHATb JETKHMH, KaK NpPaBuiIo0, Kpyl-
HONAHE/IbHOH WJH KapKacHOH KOHCTPYKIHH H KPeNHTb K CTEHaM, KOJIOH-
HaMm (cTolKaM), a mpH HeoGXOAKMOCTH, NOJATBEPXKJEHHOH pacueToM, B K
NEepPeKpHTHAM HJAH NOKPHTHAM. IleperopoiKH MOryT BHINOJHATLCA TNOJ]-
BECHHIMH C OrpAHHUHTEJNSIMH NepeMellleHHi H3 IIOCKOCTH TaHeJeH.

Jouyckaercs npu COOTBETCTBYIONIEM OGOCHOBEHHH NEPETrOpOAKH BHI-
NOJHSATh C NPHMEHEHHeM KHpPNHYA, KaMHed HJIH JAPYTHX MEJKOLITYYHBIX
MaTepHasioB ¢ yueroM M. 6.4. IleperopoAkKH H HX KpemJeHHs NOJXHH
6LTb paccCUMTAHH Ha [AeHCTBHE CeHCMHUECKHX HArpysoK H3 NJOCKOCTH
NeperopojKu B COOTBETCTBHH ¢ M, 2.15.

6.2, Ileperopoiku naHeJbHbHlE CJeAyeT BHIOJNHATL H3 OETOHOB Ha
AOPHCTHIX 3aNMOJHHTENAX, AUCHCTHX GeTOHOB, rUNco6eTOHa, KapKacHO-06-
IIHBHEE ¢ OGINMBKOM H3 THICOKAPTOHHHX H acOecTOHEMEHTHHX MAOCKHX
JucroB, Ilpu coorBeTcTBYyWOUIeM OGOCHOBAHHH JONYCKAETCS NPHMEHATF
NaHeJd H3 TAXeNoro GeToHa,

eperoponkn KapKacHHe BHIIOJHSIOT H3 JEPEBAHHOIO WH CTaJbHOIO
KapKaca, oGUIHTOTG JIHCTOBHIM MaTepHajoM (FHICOKAPTOHHBIE JHCTHI,
THIICOBOJIOKHHCTHE TJHTH H JAp.).

6.3. TleperopoAxH ¢ maHeJsMH H3 6eTOHOB Ha NOPHCTHX 3aNOJIHH-
TeJIfX, AYEHCTHX GEeTOHOB H KapKacHuhe ¢ OOWHBKOH M3 THHCOKapTOH-
HBIX JIICTOB, THIICOBOJIOKHHCTBHIX IJIHT H JIP. PeKOMEHAYETCS NPHMEHSATh
B 3J@HHAX C pacueTHOM ceficMHIHOCTRIO 7, 8 H 9 6aJJIGB, a2 neperopos-
KH C NaHesJsiMH H3 TAXeJoro OeroHa, runcoleToHa H KapkacHHe ¢ 006-
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Puc. 87, Yaen MPpHMLIKAHHA NEPErOPOAKH K XKene300eTOHHBIM HECYHHM KOHCTPYK-
uudM Eapgaca

1 — naHenb INeperopolkH; 2 — KoJOHHAa; 3 — KOHCTPYKUHS Depexpbitusi; 4 -— co-
€/HHHTeNbHBH 3EMEHT; § — 37acCTHYRAR ADPOKJAaAKA (NOPOH30M, TEPHHT H AD.):
6 — pwobens (aBxepHnie GoaTLl); 7 — pHreak
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Puc. 88. ¥3ea NpHMHKaHHA DeperopoRkd E XWeae300eTOHHON KOoJOHHE

1 — nadeJqb Neperopoiku; 2 — KOJIQOHHA;, 3 — HaKJAaXHOH 3JeMeHT; 4 — 3JaCTHUHAs
DpoKJafAKa (NOPOM30JN, FEPHHT H Ap.); § — COoeSUHHUTENbHBIA 3JIeMEHT; § — IeMeHT-
Hul#t pacTBOD; 7 ~ AI0Oes (aBKepHbie GOJTH)
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PHc. 89. ¥V3ea kpenneBHA neperopoikH K NAHTE NEPEeERDBITHR

1 — naHeab NeperopoiKM; 2 — MJHTa DePeKPuiTHA; 3 — 3aKknaiHoe H3ReAHe nepe-
roponku; 4 — 3aacTHYHAR NPOKAAAKa (fIOPOH30M, FEPHHT ¥ AP ); 5 — COeHHHTE]b-
HbIl 3MeMEHT; 6 — HeMEHTHRA pactBop; 7 — Aiobens (aHkepHne GoATH); § — TKaHb

no Bcefl ANKHe WBA
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Puc, 90. Y3esn onApaHHS NaHEAH NEPEropPOAKH Ha MEPEEPHITHE

1 — naHeab Neperopoixu; 2 — MJAHTA NEPeKpPHTHH; 3 — COoeAHHHTEeNbAKMA 3JeMeHT;
4 — ueMeHTHHI pacTBoOp; § — plo6ean (aHkePHbie GOJATH)

IUHBKOH H3 NJOCKHX acGeCTOLlEMEHTHHIX JHCTOB — B 3JaHHAX C pacyer-
HOR CeHCMHYHOCTLIO 7 H 8 Gaanos,

6.4. IlpumeHenne nmeperopofloOK H3 KHPNHYHON HJIH KAMEHHOH KJaIKH
B KapKacCHHIX 3/laHHSX He DeKOMeHAYeTcd, a JJf 3JaHHA Buille NATH
9TaxKell BHINOJHEHHE 3THX NEPETOpONOK He AOmycKaeTcs. B cayuae Bu-
DOJIHeHHsA TeperOpoA0K H3 MEJKOIITY4HRIX MATepHa/IoB (KHPNHYA, KaM-
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Hs, GJIOKOB M Ip.) B TOPH3OHTAMbHBE IIBH HA BCIO JJIHHY HePErOpOAKH
He pexe yeM depes 700 MM HO BHICOTE CJEAYET YKAaABBATL apMatypy
o6muM ceueHneM B 1Be He MeHee 0,2 cm2 KpenJenHe sTux meperopoiox
ClefyeT BHINOJHATb K KOJMOHHaM (CTofikaM), cTeHam, a npd AJduHe Go-
Jee 3 M — H K NepeKPhITUSAM HJH HOKPHITHAM.

6.5. HeoOxoaumo npenycMaTpHBaTh CHeLHaJbHbie¢ MEPONPHATHS,
obecrneyuBaloliie pasjleNibHy0 paboTy TePEeropofoK H HeCYHIHX KOHCT-
PYKUHH KapKaca 3J1aBusl NIpH JERCTBHH pAaCUeTHHIX CeHCMHYECKHX Ha-
rpy3oK:

Hasq aroro caepyer:

YCTDOHTb B IEPErOPOAKAX, PACHONOKEHHBIX MeXIY KOJOHHAMH HJH
CTEHAMH 3/aHHS, BEDTHKAJbHbE aHTHCeACMHYECKHE LIBH, HIHPHHA KOTO-
pPHX a onpefensieTcss pacdeToM H IIPHHNMAeTCss N0 MaKCHMaJbHOH
BeJHYHHE TIEPEKOCOB 3Ta)KeH 3RaHHA NpH ACACTBHH pacYeTHHX FOPH3OH-
TaJbHBIX CeCMHYECKHX HArpy3ok, Ho He Mehee 30 mMm (pHc. 87);

NpeLyCMOTPeTh MeXAY NOBEPXHOCTSIMH KOJOHH H Neperopofok, ycra-
HOBJIEHHBIX TIPHCJOHHO K KOJIOHHAM 3JaHHS, 3a30pH He MmeHee 20 MM
(puc, 88);

YCTPOHTb TOPH3OHTA/IbHble AHTHCEICMHUSCKHE WIBH IIHPHHOA He
menee 20 MM MeXJy BepXOM NeDEeropoiKH H HHXKHHMH IOBEPXHOCTSIMH
9/IEMEHTOB MNEPeKPHITHA HJH MNOKPHTHA C yJeTOM HX NOJOMKEHHS IpH
pacueTHoM nporuGe mox Harpy3gofi (puc. 87, 89);

BLITO/MHATH KPENJeHHS NeperopojoK K KOHCTPYKUHSAM 3[aHHS TaKHM
ob6pasoM, 4TOOM OHH HE [PEeNnATCTBOBANH JedopManusmM Kapkaca
(puc. 87—89);

3aNOJHATbL BepTHKANbHEE H TOPH3OHTAJbHHE AHTHCEHCMHYECKHE INBH
H 3230pnl MEXY NOBEPXHOCTAMH NEperopojloK H KOHCTPYKUHAMH 3[a-
HHS 3JIaCTHIHHME NPOQHAHPOBAHHLIMH MPOKNAAKAMH H3 [OPOH30JA,
repHuTa, NeHonoauyperana u ap. (puc. 87—89).

6.6, Kaxknas paHesib MeperopOJKH NOJIKHA KDENHTbCS HE MeHee YeM
B yeThipex yraax (puc, 87—90).

Kpensende neperopofoK, YCTAHOBJEHHBIX NPHCJIOWHO K KOJIOHHAM,
CAeAYeT BHUIONHATD COEXHHHTEJBHBIMH 3JeMEHTaMH, MpHRBADHBAEMBIMA K
3aKJaZHBIM HM3JEJHAM KOJNOHH H/AH K HAKJaAHHM 3JeMeHTaM, 3aKpen-
JISIEMBIM Ha 3KeJie306eTOHHHX KOJOHHAX NI0Ge/sIMH HJH aHKepHHMH GoJ-
tamH (pHc. 88). Kpennenne neperopofoK K xe€306eTOHHHM KOHCTPYXK-
UMM NepeKPHTHH HJM NOKPHTHA, a TaKKe K Kele300eTOHHHM KOJOH-
HaM DIPH PACOOJOXKEHHH MEPErOpoJOK MeXIy HHMH Clelyef BHIIOJNHATH
COEMHHTENbHNMH S/eMEHTaMH, NPHCTPEJIHBAEMHIMH K HECYIIUM  KOH-
CTPYKUHAM RIOGESIMH, 3aKpeniseMhMH aHKepHHMH GONTaMH HJd NpH-
EapHBaeMBIMH K 3aKJaAHBIM H3ACJHAM B XKeNe300eTOHHHX KOHCTPYKUHAX
(puc. 87, 89 u 90). Ileperopoaku K cralbHHM KOHCTPYKIMSM Kpemstcd,
KaK TNpaBHNO, NPUBAPKOA COENHHHTENbHBIX 3/EMEHTOB. 3aKpenJseHHe
CTaJbHBIX 2VIEMEHTOB K Xe/e300eTOHHBIM KOHCTPYKIHSAM IPHCTPesKOR
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ni06eigMU  PCKOMEHAYETCSs B 3L4HHSX C pacueTHON ceficMMYHOCTBIO
7 Gannos,

6.7. 3anosHenne MIBOB MeXAy HAaHEJNSIMH NEPEropoioK, yCTaHOBKa
HX Ha KOHCTPYKUMH NEpPeKpHTHS HAR (yHAaMeHTHHE 0aJsKH, KpemjeHue
$axBepKOBHIX KOJIONH HJH CTOEK NEepPeropojOK K HECYLIIHM KOHCTpPYKLH-
M 3JaHHS MOXKET NPHHHMAaTbCs KaK s HeceHCMHUYECKHX pafioHOB,

7. JECTHHIBI, JINPThI

7.1, JlecTHHuHHE KJETKH CJellyeT NpeAycMAaTPHBATHL 3aKPHITHIMH,
AMEK LAMH B HAapy:XHHX CTEHAZX OKOHHble npoeMbl. PacnonoxeHme u
KOJIHYeCTBO JIECTHHYHHX KJETOK CJeAYeT OnpeAeasTb MO pe3yabTaraM
pacyera, BHMoJHAeMoro B coorBercrrr ¢ ryasofi CHull no npornsomno-
SKapHHIM HODPMaM NpOEKTHPOBAHHSA 3LAHKA H COODYXKEHHMH, HO NpPHHH-
MaTb He MeHee OAHOA MeXJY aHTHCEHCMHUECKHMH LIBAMH,

7.2. JlectHHUHHe KJSTKH M JA(TOBHE IIAXTH KapKAaCHHX 3XaHHUHA
ClefyeT YCTPaHBaTb KaK BCTPOEHHble KOHCTPYKIHH C NO3TaXXHOH pas-
Pe3Kofl, He BAHSAIOIINE HA XKECTKOCTb KapKaca,

Jna kapkacHHX 3JaHHA BHCOTOR O 5 3Taxefl NpH pacyeTHOH
ceficMuyHOCTH 7 B 8 Ga/IoB RONYCKAaeTcs YCTPaHBATh JICCTHHUHEIE KJeT-
KH H JHOTOBHE HIAXTH B Opefes]ax NJaHa SAaHHS B BHJAE KOHCTPYKIHA,
OTZeJNeHHBIX OT KapKaca 3J1aHus,

YCTpoficTBO JIeCTHHYHHX K/JETOK B BHAE OTAGIbHO CTOSINHX COOPY-
XKeHHH He JONyCKaeTcs.

7.3. KOHCTpYKUHH OrpaxieHHfi BCTPOGHHHIX JIECTHHYHBEIX KJETOK
pan JubTOBHX IAXT AOJNKHH HMETh MO3TAXKHYIO Pa3pesKy ¢ yCTaHOB-
KO HX H4 3/IeMeHTH NMEpEeKpHTHA 3JaHH ¥ OTASNATHCH OT BHIUIEpACIO-
JIOKEHHLIX 3J€MEHTOB MEPeKPHTHH FOpPH30HTAJbHHIMH aHTHCEHCMHYECKH-
mu wBaMyu (puc. 91 H 92). B JecTHHYHHX KJeTKax H JH(PTOBHX MIAXTaX,
peliaeMBIX B BHJe OTAENEHEHX OT KapKaca KOHCTPYKIHA, cleflyeT ycTpa-
MBATh B MECTax HX NPHMBIKZHHA K Kapkacy 3JaHHS H NEePEKpHTHAM aH-
THCeficMuueckHe WiBH (pHc. 93). AnTHceficMMYecKHe IWBH IOJ/IKHBL 3a-
NOMHATLCA YHPYTHMH NpOKJAazkaMmy, KpenjieHHe oOrpaxieHHl BCTPOEH-
HBIX JIECTHHYHBIX KJIETOK BHINOJHSETCH NO THNY KpelJeHHs Neperopoiok
K KOHCTPYKUHSM Kapkaca (cM. mm, 6.1, 6.5 u 6.6),

7.4, JlecTHHUB pPEKOMEHIAYyeTCs BBLINOJHATD H3 YKpYIHeHHHX c6op-
HBIX 2KeJe306€TOHHBIX Mapiuell, OoOGbeJAHHEHHHIX ¢ NOJynJomaAKamH,
B cayyae BHUIONHEHHS HX 43 OTJEJbHBIX 3J€MCHTOB HeOOXOJEMO Npeny-
CMaTPUBaTh KpEMJIeHHE CTyNeHel, KOcoypoB, cOOpDHBHIX Mapluefi H CBS3b
JECTHHYHEIX IJIOWALOK € NEepeKpHTHAMH,

7.5. Orpaxpaends JeCTHHUHHX KJIETOK H JH(TOBHIX IIAXT PEKOMEH-
IyeTcsl BHIOMHATL COODHHIMH JKelle300eTOHHBIMH  KpYNHOMaHeNbHbIMH,
a WAXTH NacCaXHpPCKHX JHQTOB, pasMenmiaeMHX B JIECTHHYHHX KJETKaX,
JONYCKaeTCs OrpaxaaTh MeTalJHYECKHMH CeTKaAMH.
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7.8. Tlpy OpOEKTHPOBAHHH JICCTHHUYHBIX KJETOK M JHG fOBHX WIAXT
C HeCylIHMH CT€HaMH H3 KHDNHYHOH HJIH KaMeHHOR KJaJKH KpoMe yKa-
3aHHA HACTOAUIEr0 pasfesa CJAeAYeT YYHTHIBATh HOJNOXEHHS Da3xesIoB
2m5.

7.7. B cOnpaXeRHSX CTeH B KAAAKY AOCHKHH YKJAAHBATHCA apma-
TYpHBIE CeTKH ¢ o0uiefl IVIOWaAbio ceyeHHS NPOAOJLHOH apMaTypul He
menee | cM? piumoH 1,5 M uepes 700 MM nO BHCOTE NpH pacyeTHOH
ceficmpunocTd 7—38 6aaoB 1 uepes 500 MM — npH 9 Gajjax,

7.8. B ypoBHe mepeKpHITH M NOKPHTHA JAOMKHH YCTPAHBATLCA aH-
THCefiCMHUecKMe 10sCa HO BCeM IPOROJIbHHM H MONEPEYHHIM CTeHaM.
KoncrpykTnentle TpeGOBaHMs N0 BHIOJNHEHHIO AHTHCEHCMHYECKHX mNOf-
coB nmpuBexesH B nn, 5.27 u 5.28.

7.9. JlpepHbie H OKOHHBE NPOEMHl B KAMEHHHX CTeHAX JECTHHYHBIX
KJIeTOK H JH(QTOBHIX mAaxXT NpH pacuerHoit ceficMuynoctn 8—9 GasnoB
JOIKHH HMeTb, KaK NpaBHJIO, XKese300eToHHOe o0paMieHHe,

7.10. BajKr JMeCTHHYHBIX NJOWANOK ClIEAYeT 3aJeJblBaTh B KJAAJKY
Ha TAyGHHy He Mesee 250 MM U 3aaHKepHBATh, DajdKm JECTHHYHLIX
NJIOIAA0K CJIelyeT ONBpaTh Ha aHTHCeACMHYeCKHe Mosica HJAH Ha GeToH-
Hble NOAYLIKH,

8. XXEJIESOBETOHHbBIE KOHCTPYKILUH

8.1, IIpoekTHpoBaHHe 3Ke/1e300eTOHHHX KOHCTPYKUHH CEeHCMOCTOR-
KHX 3AaHHA JMOJXKHO MPOH3SBOAMTHCA B COOTBETCTBHH ¢ raasofi CHull
1O NPOEKTHPOBaHHIO OETOHHBIX H KeJe300eTOHHHIX KOHCTPYKUHH, a Tak-
Xe ¢ yueToM Tpe6OBaHHA JaHHOrO pasfesa.

8.2. Tlpu pacuere DPOYHOCTH HODMAJbHBLIX CedeHHA H3rnGaeMHX H
BHEIIEHTPEHHO-CKATHX 3JIEMEHTOB Tpele/IbHYI0 XaPaKTEPHCTHKY CXKaToi
sonul Gerona Er cnepyer npuauMarth no CHull mo mpoekTHpoBanuio fHe-
TOHHHX H XeJe306eTOHHHX KOHCTPYKUMH ¢ KosdpdunuerTom 0,85,

8.3. Bo BHelleHTPeHHO-CKATHX 3/EMEHTAaX, a TaKXe B CXKAaTOH 30He
H3rHGaeMbIX 2JIEMEHTOB TpH pacueTHO# ceficMuunoctd 8 u 9 Gaanos
XOMYTH JOMKHBH CTaBHThCH MO pacueTy Ha DPAaCCTOAHHAX: NMpH Rae<
<400 MIla (4000 xrc/cm?) — He Goaee 400 MM ¥ npu BA3AHHIX Kap-
Kacax — He Gojee 12d, a npn cBapHEIX Kapkacax — He Gojee 15d; mpu
Rac>450 MIla (4500 xr/cm?) — #e Gosee 300 MM H Dpu Bf3aHHIX Kap-
Kacax — He Gojee 10d, a mpm cBapHHX Kapkacax — He Gonee 12d, rae
d — HauMeHbIIHR IHAMETP CXAaTHX NpoAoabHBIX crepxHeli, [lpu 3ToM
nonepeyHas apMartypa AoJKHa o06ecneYHBaTbh 3aKpeNvieHHe CKaTHX
crepKHel or H3rH6a B MIO6OM HanpasJieHHH.

Ecan ofuree HachlleHHe BHELEHTPEHHO CXKATOTO 3JAeMEHTa NEOAOJb-
HoH apMarypoll mpesoimaer 3 %, XOMYTH HOJXKHH YCTaHaBJMBATHCA Ha
paccrosiBHl He Gosee 84 B He Golee 250 MMm.

137



au

Hayr

Ysent

gu

138




Prc. 91. CxeMa JECTHRRH C NO3TAaXKHOA pa3pesKon

I — pecTHHYRbIE MAapIDH; 2 — MeXAY3TaXHOe NEPEKpLITAE; I — KOJIOHHa KapHaca;
4 — onopHasl JeCTHHYHaa paMa (maHeAb);  a. . — aHTHCEHCMHUECKHHA INOB; CM.
Nnp -~ MJIXTH NEPEKPbITHR YCJOBHO HE ROKa3aHbl
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| Puc. 93. Cxema BCTpPOeHHO# OTAEALHO
l crosuiell aecTHHuUHOR HAETKH

6000
1 — necTHRNA; 2 — KOJOHHA KapKaca 3fia.
d) HHfA; 3 — MeXAY3Ta)Hoe HepeKphiTHE;
a. . — aHTHCeficMHYeCKHE 1HOB, 3anoje

HeHHLIA YIPYTrHM MaTepPHANOM

8.4. B K0N0HHAX PaMHHEIX KapKacOB MHOT03TaXKHHIX 3AaHAH NPH Pace
deTHOH ceficMuuHocTH 8 H 9 GanjoB war xoMyToB (KpoMe TpebosaHH#A,
H3/M0XKeHHHX B N0, 8.3) He AomKen npesbmath 1/2h, a AN KapKacoB €
HecylMMH Anadparmamy — ne Gondee h, rZe h — HaHMeHbun# pasMep
CTOPOHH KOJIOHH NPSIMOYTOJILHOTO HJIH ABYTAaBpOBOro ceueHus, JlHamerp
XOMYTOB B 9TOM cJydae c/JAefyeT NPHHHMaTh He MeHee 8 MM,

8.5. B BA3aHWX KapkKacax KOHUH XOMYTOB HeOoOXOZHMO 3arabaThk
BOKPYT CTEDXHS MNPOAOJBHON apMaTyph H 3aBOAHTb HX BHYTDb GeTOHs
HOro fipa He MeHee 4eM Ha 6d xoMyTa.

8.6. B mpeasapHTeNbHO HanpsKeHHHX KOHCTPYKIHAX, NOJAJENKAIAX
pacuety Ha ocofoe codeTaHHe HArpy3oK ¢ YYeTOM CeHCMHYECKOro BO3-
AeHCTBHS, YCHIHA, oNpejessemMble H3 YCJIOBHA NPOYHOCTH CeYeHHH, A0MK-
Hhl DIpeBHLINATL YCHJHA, BOCODHHHMAeMBblie CCYeHHSMH TpH O0pa3OBaHHH
TpelinH, He MeHee ueM Ha 25 %, 7. e. JOMKHH OHTb YAOBJETBOPEHH
YCJIOBHSA:

Puc. 92. Cxema maxTH AHDTOB C nosTaxHof paspesgoit
e

1 — orpaxfieHHe MaxTH; 2= MEXIY3TaXHOE MNepeRpHTHE; J§-— MHHepaJOBATEHE
DJAATH Ra ¢eBoabHON cBssKe; 4 =~ OeMeHTHHR DAacTBOp; § — 3BYKOH3OJSLHOHAHASR
DPOKAajAKa; 6 — COellEHHTENbEbIE 3JIeMEHT; 7 — 8aKJajHOe H3JNeNEe NEPEKPHITHS:
a. 1, — aHTHCeACMHYECKHHA WIOB
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I LEHTPabHO-00KATHX 5JEMEHTOB INIPH HEHTPAJLHOM pacTaxe-
HHH ¥ NpH BHENEHTPEHHOM PACTAXKEHHH, eC/H NPOJOJbHAS CHIA OT BHeIl-
HHX HAarpy3oK HPHJIOXKEHZ MeXJy paBHOJEHCTBYIOIMUMA YCHAHH B ap-
matype A B A’ (BTopo#i chyuali BHEIlEHTPEHHOTO PaCTAKEHHS)

N/Ny > 1,25 (80)

413 5JeMeHTOB palboTalolUX Ha H3THO, BHELEHTpeHHOe CXKAaTHe |
BHELUEHTPEHHOE DPACTAKEHHe, €CJH INPOJOJbHAS CHJIAa OT BHEUIHHX Ha-
TPY30K MPUIOKEHA 32 NpelieflaMH PACCTOSHHS MeXAY paBHOAGHCTBYIO-
paMe ycHauli B apmatype A H A’ (mepBHl cayyak BHEUEHTPEHHOrO
pacTsaXKeHust)

M/My > 1,9, (81)

rae N 8@ M — vecymas cnocoGHOCTb 9/1€MeHTa MO NepBoMy MApeie/bHOMY
COCTOSIHHIO C yuYeToM KO>(dHuHeHTa YCIOBHA paboTsl myp, NPHHHMAE-
Moro no 1a6a. 8 (npH BHEUEHTPEHHOM CXKATHH M NEPBOM cilyyae BHelleH-
TpeHHOro pacraxenns M=Ne); N: 1 M: — ycunua Tpemunoo6pa3osa-
HH4, ompeleasiemble Ho dopMynaM raaBw CHull no npoektuporanuio Ge-
TOHHBIX H KeJe306eTOHHBIX KOHCTPYKLHH, B KOTOPHIX Rpi1 yMHOXKaeTcd
Ha KOo3(QHIHEHT Mup. B 3Toll Ke raaBe npHBeleHo omncadHe 0003Ha-
uennit 4, A’ u e.

8.7, B npenBapHTeNIbHO HAUPAKEHHHIX KOHCTPYKHHAX He AONYyCKaeT-
cs TIPUMEHATh apMaTypy, AJd KOTOPOH OTHOCHTeNbHOE YAJIMHEHHE mocJje
paspbiBa HHXe 2 %,

8.8, B spanusx pacuetsofi ceficMuuHoCThiO 9 0annos B mpeABapu-
TeJIbHO HAMpPSIKeHHHX KOHCTPYKIHAX Ge3 chelMaJbHHX aHKepPOB He jo-
nycKaercs NPHMEHATb apMaTypHble KaHATH H CTEDIKHEBYIO apMaTypy
nepHoAnyecKoro npoduas xuaMerpom Gosee 28 mMm.

8.9. B mpexBapuTeNbHO HANPSAMKEHHHX KOHCTPYKIHSX C HaTAXKEHHEM
apMaTyps Ha GeToH HANpAraeMyld apMaTypy CJAeAyer pacnojiararth 8
KaHa/JaxX, 3aMOHOJHYUBAEMHX B JaJjbHefieM GETOHOM HJH pPacTBOPOM.

8.10. CBapHule 3ak/JaJHHE H3LEAHSA, YCTaHABJIHBaeMble B JKene300e-
TOHHHX KOHCTPYKUHAX H3 Taxejoro Getoma mapkn M200—M600, npu
JeficTBHH Ha HHX NOBTOPHBIX (CeACMHYECKHX) YCHJHA cleayeT NPOEKTH-
posate B coorBeTcTBUY ¢ raarofi CHgll 11-21.75, «PekomennauuamMu no
NPOSKTHPOBAHHIO CTaJbHHX 3aKJAAJHBIX AeTakedt ;s Keje306eTOHHHX
KOHCTPYKUHA» H C YYeTOM [ONOJHHTEeNbHHX yKazaumfi nno. 8.11—8.12
Racrosiuiero PykoBoacrsa.

DTH YKa3aHHA OTHOCATCA K 3aKJaJHHM H3AGTHAM, COCTOALIHM
U3 MJACTHH C NPHBAPCHHHMH K HHM aHKeDaMu H3 CTepPXKHEBOM apMaTypu
kaacca A-III, A-II u A-]1 nnamerpoM 8§—25 MM,

8.11, Pacuer aHKepHHX CTepXKHeH, NPHBapEHHHX BTABpP K IJIaCTHHe
3aKNaNHOTO H3JeNHs, Ha AeficTBHe H3rmbalOUIHX MOMEHTOB M, HOpMasnb-
HuX N ¥ DOBTOPHHX CABHTAOMHX cHA Q% (puc., 94,a), neficTByIOUIHX
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Puc. 94, Cxema ycuanil, AefcTBYIOIIMX HA 3aKJaZHOE H3JAEAHE C HOPMANBRBIMH
anKepaMd (g), ¢ HOpMAAbLHbLIMH W HAKJAOHHBIMU aHKepamH, pPacClOJOKEHHBIMYE
CHMMETPHYNHO (6) B OAHOCTOPOHHE (8) OTHOCHTCNLHO OCH X
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B OJAHOH NJOCKOCTH CHMMETPHH 3aKJafHOrO H3JeNusi, PEKOMEHAYyeTca
1IPOH3BOJHTL N0 popMyae

n 2
1,1 N§H+<—kk ka“ )
Aan = thoke / (82)
Ra myp
rae Aag — naoulaibk HOHQPBQHOFO CeyeHHusa am(epos Hanﬁo.nee Haﬂpﬁ'
2KEHHOTO PAJa;
Nam — nauboJblliee pacTArypaiolee ycHiHe B ONHOM DALY HOpMalb-
HEIX aHKEpOB, paBHOe:

NaH——~M/2iN/naH. (83)
3uak(+) B dopmyne (83) npuHHMaercs, ecaH HOPMaJbHas CHJAZ OTPH-
Baomas, 3Hak (—) ecaM HOpMaJbHas cwiaa N upuxumalomas., Ecau
Nar<0, To npunuMaeTcst B gopmyae (82) Na.x=0;

Qf; — NOBTOPHOE CABHraloulee yCHJHe, NPHXOAsileecs Ha ORHH Pl
aHKepOB, paBHOe Npu Nag>0:

Q" —0,3N,
=" (89
Nag
opi Nan<0
Q" —0,3N
= (85)
Nay

,
3npeck N, — nanGoiblliee CKHMaOUlee YCHAHE B OLHOM DALY aHKepoOB,
onpejenaseMoe no popmyae

. M _ N
Now= - F . (86)

fag

Ecmn Q;’H u N ;H OTpHLaTe/bHH, TO B (opmyaax (82) u (84) atu
3HAYeHHA OPHHUMAIOTCA PABHLIMH HYJIO.

Bennunna MoMeHTa M olipereiserc OTHOCHTENBHO OCH, Haxoaswmedca
B IJIOCKOCTH HapyKHOM rpaHy INIACTHHH H MpOXoAsuiefi uepe3 HeHTP TH-
JKecTH BceX HOPMaJbHHX AHKeDOB.

3Hak (—) B ¢dopmyne (86) npunumaercs, eclim HopMadbHas chaa N
oTpuBawlias, 3Hak (+), ec/in HOpMaJbHaa chjla N npuKEMaoUaf,

Ra — pacueTHOe COMPOTHBJIEHHe aHKepa Ha pacTaXeHHe IAs npes
ASTbHBIX COCTOSHHA NepBOR rpynm;

Mmyp=1— KO3pOuuneHT ycroBHHA pabOTH;

Pan — YHCJO PAAOB aHKEPOB BIOJB HANPABIEHHS CABHTAKOMIEN CHIH.
Ecnan ne obecneunBaeTcs paBHOMEDHas TNepejaya CABHrawomeff CHAb
Q" Ha BCe psAH aHKEPOB, TO NPH ONPefENCHHH CABHIAIOLIErO YCHJHAL
Qay YUHTHBaeTcs He Golee 4eTHPEX PAAOB;

2 — paccTosHHe MeXAY KpaiiHHMH PALAMH aHKepOB;

k — koa¢duunent, onpezensemuii no d¢opmyne (112) CHull
I1-21-75, npeo6pa3soBarHOl B cBA3KH C npeiacTaBieHueM Ruop u R. B MIla;
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3
p=— 2 VR | @7
(1 + cAau) V' R
HO NPHHAEMAaeMH# He Goaee 0,7. B dopmyse (87) A.mi — miomais mo-

nepedHoro Ce4yeHHsd aHKepHOoro CTepKHs HanGoJiee uanpmxennoro pa-
na, cM2,

a=4,75MNa% ¢=0,15 cv2

[py pacnosoKeHUH 3aKJIaAHOTO H3AENHA Ha BepXHefl (npuw GeTOHHPO-
BAaHUH) TOBEPXHOCTH KOHCTPYKUHH KO03(GdHIHEeHT K yMmeHblliaeTcs Ha
20 %, a 3naueHHs Na;, B dopmynax (84) r (90) u N B dopmyne (85)
NPHHHMAIOTCH PaBHBIMH HYJIO;

ky — Koaduunent, onpeseasemuii no popmyae (I11) rmasw CHall
11-21-75

1

_Vm,

HO mpHHHMaeMulll He Menee 0,15; KosduUHEHT © NPUHHMAETCS PABHHIM:

k1 (88)

N .
w=0,3 d an“ npr N, >0 (ameercs npuikarie); (89)
an
N .
©=0,6 o Ny <0 (mer mpuxarns). (90)

Ecnu pacTaruBamiiue ycuwius B aHKEPax OTCYTCTBYIOT, TO NPHHHMAIOT
k|=1,

kp — KO3 HUKEHT, YYHTHBAIOUHA NOBTOPHOCTh CABHralOMIAX YCHs
auii, PekoMenayerca npunuMath Kospduurent ko=0,5 npu 0,5<Na.s/
/Qan<1,5 u ka=0,7 npy otrOmenuns Nau/QG, =0. Ecmu 0< Nyay/Q,<
<0,5, To 3HauyeHne KO3(pdHHUHEHTA kn NPHHHMaeTcA MO HHTEPHOASALHH
Mexay 3HauerHsaMH 0,7 u 0,5. Ecam Ha 3aknazanoe usienue neficTByeT
NOBTOPHast cABHramomas cuia QT H monepeMeHHo OTpHBaooWas H
npHxkHEMaoumas cuna N, To mpd Na.s/Q"< 1,5 njowanb ceuenus axke-
pOB pPCKOMEHAYeTcAd ONpele]sATh NPH 3HaYeHHH KosbdHuHeHTa R,=0,6
(HanpHMep, 3aKkjajiHble H3XEJIHSA NOX CXKATO-PACTAHYThie CBSI3H NO KO-
JOHHAM); kR, — KO3GhQHUIUEHT, YYHTHBAWIIHA acCHMMETDHIO LHKJIA 0=
=Qﬂnm/Q;,’mx. Ipu 03<p<—1 3Hauenns k.=1, 0pu p>0—~k.=1,2,
a Npu NPOMEXYTOUHBIX 3HauesHAx p or —0,3 no O 3navente xoaddu-
HHEHTA k, TIPHHHMaeTcs NO HHTEPHOJSIHH.

ITnomane ceuenust OCTaNbHHX PAJAOB HOPMAJbHHX aHKEPOB NpHHH-
MaeTcsl PaBHOMH MJIOWIaJH CEeYeHHs aHKepOB HaHGOJee HAIPSIXKEeHHOTro paaa,
Ecii aHkepHHe CTEp:XHH NPHBAPHBAIOTCS K IJIACTHHE BTABP NOX CJO-
eM roca aBTOMAaTHUECKHM CNOCOGOM, TO momaib A,z MOXKeT GHTH
yMeHblIeHa Ha 20 %,
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8.12, ina BOCHPHATHA IOBTOPHHX CABUTAMOUHX CHJI MOTYT ObITh
HCIO/Ib30BaHLl HAK/OHHBE aHKepH, NpHBapHBaeMble K IVIaCTHHE 3aKJaf-
HOTO 3JIeMeHTa BHaxJecTKy mo yriom or 15 po 30°(puc. 94, 6,8). Itu
aHKepH NPH 3HAKONEepPeMeHHHX NOBTOPHHX CABHTalOHIUX CHJIAaX C acHM-
meTpHell uuraa p<0 cleayeT pacnoJarats BAOIb AeHCTBHS CIBHTAIOMIHX
CHJ CHMMETPHYHO OTHOCHTENbHO ocelt (ocM ¥ W Yy, pHc. 94, 6), Haxoli-
IHUXCA B IVIOCKOCTH Hapy»XHOH IpaHH NJIaCTHHH H NPOXOAsile# depes
HEHTP TAXKeCTH BceX HOPMAaJLHHIX aHKepOB (ABYCTOPOHHee pacmoJoxe-
HHe HakJOHHHX aHkepoB). IIpu jaeficrBMH NOBTODHHIX CABHTAIOIIHX Ha-
FPy30K ¢ acuMMeTpHefl UHKJIA p>0 HaKJOHHBE aHKepHl AONYycKaeTcs
pacnojsaraTh CHMMETDHYHO TOJIBKO OTHOCHTEJbHO INVIOCKOCTH [eHCTBHS
CABHramlux cHa (pHc. 94, 8 OZHOCTOpOHHEE OTHOCHTE/ILHO OCH X pac-
NOJIOKeHHe HAaKJIOHHHX aHKepOB).

Ilpu AByCTOpOHHEM pAacCHOSIOXEHHH HAKJIOHHEIX 2HKEPOB HX CHAEAY-
eT pacCUHTHBATh MO GopMyJe

A Qe ©1)
oa = Ram}(p >
a NpH OAHOCTOPOHHEM HX PACROJIOXKeHHH no popmylie
Qn
S, A 92
Aoa 0,75Ry mgp (92

e Aoa — miomans NOMEPEUHOro CeyeHHsi HAKJOHHHX aRKepOB, pacmo-
JIOKEHHLIX 110 OAHY CTODOHY OTHOCHTEJBHO OCH, NEpPNEeHAUKYNSIpHOR Ha-
npasJeHHi0  OeRCTBMA  MOBTOPHBIX  CcABHramux cuil (oce %
puc. 94, 6, 8);

Myp — KO3 dHIHEHT ycaA0BHA paGoTH; pPEKOMEHAYETCs NpPH HPHBapKe
aHKepOB BTAaBp NpPHHHMATb ero paBruM l. KpoMe Hak/OHHHX aHKepos,
NpUBapHBAEMHX BTABD HJH BHaXIeCTKY, B 3aKJaIHHX 3JeMeHTax HeoS-
X0AKHMa ofs3aTesbHas YCTAaHOBKA HODPMAaJbHHX aHKEPOB AaiKe, eCsH OHH
He TpebyrOTCs IO pacyery. DTH aHKepa pacCuuTHBaloTCs 1o opmyne (82)
npu k=1 u sHayennsx QF, sxozsmux B Qopmyay (82), paBuemu 0,1
OT 3HaYeHHH MOBTOPHHIX CABHrAIOWIAX CHJ QF, NeACTBYIOIIHX HA 3aKJaf-
HOHN 3JEMEHT.

Eciau Bce HOpManbHble aHKepH CxkKaThi, B popMyaax (91) u (92) no-
NycKaeTcsi 3HauYeHHsl CABHTAIOMHX YCHJIHA QU yMeHbIIAaThb Ha BeJHUM-
uy 0,3 N, xpoMe cayyas, KOrAa 3aKiafHOe H3IEJHE PACIONOKEHO NpH
GeTOHHPOBAHHH HAa BepXHEA NOBEPXHOCTH KOHCTPYKUHH H 3HadeHHe N
NpMHHMAaeTcs paBHHM HyJo. Ilpu neficTBuE Ha 3aKJANHOA 9SJIEMEHT
TOJBKO CABHTAIOMIHX CcHJ QU NIOIAAb CEYeHHS HOPMANLHWX H HAKJOH-
HHX aHKePOB MOXKeT ONPeleNISNThCA H3 YCAOBHIA:

1IpH KBYXCTOPOHHEM DACMOJIOXKEHHH HAKJIOHHHX CTepKHedR

Q" < 0,9Ry Aga Myup +- 0,9Aa5 nau bk ka Ra Mygp; (93)
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[pE OXHOCTODOHHEM DacCNOJIOKEHHH HAKJIOHHHIX CTepKuell

Q" <<0,7R, Aop myp + 0,94an ntan kky kg Ra fMup- 99

Bropoe caaraemoe B dopmynax (93) m (94) momkHo Obith He Me-

nee 0,1 Q®. Iapamerpw, BxoasuwHe B Gopmyan (93) u (94), onucauss
B 1. 8.11 u HacrosieM NyHKTe.

TPHJIOKEHHE 1

Npumepst pacuera

Hpumep I. Onpenenenre ceACMHUECKHX HATPY3OK, HeHCTBYIOUHX Ha XKe-
Je300eTOHHBI KApKAC OAHOITAKHOIO 6eCKPaHOBOrO 3MaHHT

HCXOIA HBLIE TAHHBIE

KOBCTPYKTHBHO-KOMIIOHOBOYHHE CXeMH  3JaHHS TNPHBEAEHH HA
puc. 95—96.

CeficMHYIHOCTL pafioHA CTPOHTENLCTBA — 8 GaJ0B, MOBTOPAEMOCTE
ceficMHYecKOro Bo3jeficTBHA — 3.

Kareropua rpyHTa nJOMIAAKH CTPOHTEAbCTBA 10 CEACMHYECKHM
cofictBam — II.

ITo cBoeMy HA3HAUEHHIO 3/laHHE OTHOCHTCA K OOBeKTaM, (yHKUHO-
HHPOBaHHEe KOTOPHIX HeOGXOJHMO NpH JAHKBHAAUHH TOCNEACTBHA 3emJe-
TpAcenu#i, B KOHCTPYKUMAX 3N2HHS MOryT OHTE RONYHmIEHH OCTarod-
HHe ZeOpMallHH, TPEUIHHb, NOBPEXIEHHA OTHEJbHHX 3JEeMEHTOB H T. Ii.,
SaTpyAHAIOWKEe HOPMAJLHYIO SKCINIYaTAaURIO, MpH YCJIOBHH obecneyeHHs
Ge301acHOCTH JIOEH B COXPAHHOCTH 0GOpPYAOBAHHA.

Hecynine KOHCTPYKUHM KapKaca: KOJOHHH ceuenHem 400400 muy,
peweryaThie 6ajke npoJeroM 18 M. Mexay onopsHMu yyacTKamd Oa-
JIOK TPEAYCMATPHEBACTCS YCTAHOBKA CTAMbHHIX BEPTHKAJNLHHX CBA3CH H
pacropok. Ilo KammoMy fNponosbHOMY psily KOJOHH MeXIy Gankamu
YCTaHaBAHBAETCH DO TPH BEPTHKAJbHHX CBA3H.

Kononun topnosoro daxpepka NpHHATH COCTaBHEIMH H3 XKeje3o-
GeToHHOfi HH)KHell YacTH ceuennem 400X400 MM B cTajbHOA Bepxued
vactn (puc. 97).

Mapra Gerona xoaou# mo ocsiM A H I' B KOJNOHH TOpmOBOro (ax-
Bepka M200 (Bs=21500 MIla) un xosonn no ocsiv 5 u B M300 (E¢=
=26000 MIla). Havansunie MORYJIH ynpyrocTH 6eToHa NPHHSATH B COOT-
percTeun ¢ Taba. 18 CHull raasw 11-21-75 Kak Aad COGOpPHHX KeJe3o-
GeTOHHBIX KOHCTPYKUHNM, NOABEPrHYThiXx TeNJoBo#i o6pafoike npH ar-
MocthepHOM AaBJIEHHH.

INokpuTHe — B3  KpyNHONAaHEJNbHHX PEOPHCTHX NAHT C 3aMOHOJA-
YennbiMH WBaMH, KpoBJsa — pysioHHas.
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VYcranasauBaeM pacueTHYIO CeficMHYHOCTh 3jaHHs. Jlas 3TOro Ha
OCHOBaHHH CeHCMHUYECKOr0 MHKPOpPaiOHHPOBAaHHS onpelelseM CelcMHy-
HOCTb WMol CTpoureabcrBa (cm. m 1.5). Coraacmo Ttabn. 1 mpH-
HEMaeM CefiCMHYHOCTh MJIOLIANH CTPOHTEIbCTBA NPH CeliCMHYHOCTH paii-
oHa 8 GannoB u Il Kareropus rpyHTOB no CeHCMHYECKEM CBOHCTBAM,
pasnyo 8 GanmaM. Torza mo Tabn 3 pacueTHas CefiCMHYHOCTb 3[8HH,
GYHKIHOHHAPOBAHHE  KOTOPOro Heo0XoadaMoO IJS JHKBHAAUHH RnOCTel-
CTBHH 3eMJATPSCEHHH, NPHHHMAETCH DPABHOH CEHCMHYHOCTH IWIOMWAJKH
cTpouTeabcTBA — 8 GanfiaM; NpH 9TOM 3JaHHe PACCYHTHIBAETCS HA Ha-
IpysKy, COOTBETCYBYIOUIYIO DAacUCTHOH CEACMHYHOCTH, YMHOXKEHHYIO Ha
kosddunment 1,2 (cm, npumeu. K Taba. 3).

PacuerHsle BepTHKAJbHBElE Harpy3ku 0T cOOCTBEHHOTQ Beca KOHCT-
PYKUHM# ¥ cHera mpHBeaeHu! B Tala. [3.

Tabnuna 13
® Kosd¢uuuent
E e I 1 & | =
= «© I
Harpyaka nf»il;i:lxlﬁl E g_ P E ‘S i
g | &8 g o
T3 v S &8
Bec:
cHera kIla 1 1,4 0,5 0,70
KPOBJIH » 0,56 1,2 0,9 0,61
YTeIIHTeIs » 0,451 1,2 0,9 0,49
IVIAT TOKPHITHA € 3aMOHOJIM- » 1,6 11,1 0,9 1,58
YeHHHIMH 1IBAMH
XKejge306eTOHHBIX  6aJiok  Io- KH 104 11,1 0,9 103
KPHITHSA
BePTHKaJILHLIX CBs3efl MeXAIy » 4,2 {1,061 0,9 | 3,97
CTPONHJIbHBMH KOHCTPYKUHAMH
pacnopox » 1,6 | 1,05 | 0,9 1,51
KOJIOHH » 28 I,1 0,9 | 27,7
KHPTIHYHOH CTeHH x[la 6,85 1,1 0,9 6,78
OKOHHOTO OCTEKJEHHS » 0,50 1,1 0,9 0,49
BOPOT, BKJIOYas Bec
paMH » 3,8 { 1,1 0,9 3,76

A. PACYET KAPKACA
B TIOINEPEYHOM HAITPABJIEHHH 30AHUS

1. OnpenenseM nepeMellleHHst KOJOHH OT AEHCTBHSA eAHHHUBHX TIO-
PH30HTAJBHBIX CHJ, NIPOJNOMKEHHHX B YPOBHAX BEpXa KOJOHH.

MoMeHT HHepIHH INOIEPeuHoro cedeHHsl KOJOHHLI Kapkaca H XKe-
N1e306eTOHHON YacTH KOJOHHH TOPUEBOro ¢paxBepKa Jp = Jp.6 =
e 040,48 = 21,3.10—4 8,

12 12
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TO K€, IIONEepeyHOI0 CeyeHHs MeTaJJIHISCKOH 4acTH (axsepxoBolt KO-
JIOHHH

Jp.m. = 2(0,01.0,2%/12 4 0,24.0,006%/12) = 0,133-10—* m*.

JKecTKOCTh ceyeHus KOJOHHH Kapkaca no ocaM A u I' Egle=
=92,15-1010.21,3-10~*=45,8-10° Tla-M*; To XKe, KOJIOHHH TIo ocsim B H
B EsJx=2,6-10'-21,3-10-4==55,4-10¢ [1a-m*.

JectkocTd ceueHus ene3oGeToHHON 9acTH (PAXBEPKOBOH KOAOH-
#bl E6Jp.6=FEe/«=458-10° ITa-M%; 1o e, MeTa/NMUecKOR 4ACTH (ax-
BePKOBOfl KOJMOHHH E¢Jpu=2,06-10"-0,133-10-4=2,7-106 Tla-m".

Coraacgo n. 2.3, mepeMeuleHHs KOJOHH Kapkaca mo ocaM A u [
ONpEAENSIOTCA € YYETOM KECTKOCTH MPHJEralomux K HHM YYacTKOB ca-
MOHeCyilled CTEHHI,

Monyab nedopMandd KAaAKH NPHHEMAETCs B COOTBETCTBHH C YKa-
sanuaMd raaBn CHull Ha kaMeHHEHe W apMokaMeHHblE KOHLTPYKLHH
£ =0,8E,=0,8aRg, = 0,8akR = 0,8a2R = |,60.R =
=1,6-1000+1,3 = 2080 MIla.

JKecTKkOCTs CeueHHs CTeMM ONpPENe/IsSerTcss B COOTBeTCTBHH ¢ m. 5.40.
Torna nepeMmeuleHHsT Ha YpOBHE BepXa KOJOHH OYAYT HMETb CJEAy-
oLHe 3HAUEHHS:
a) B KosoHue no ocam [/A, I/T, 11/A, 11/T ¢ yueToM XecTKOCTH npo-
RonbHO# cTeHsl aauHo# 0,5+5,5/2 =3,25 m,
3,25.0,38%

= = [4,85.10—3 m4;
Jc 12 ,510 M=

EJo = 2080.108-14,85-10—3 = 30,9.10° ITa. mé;
EgJy + EJg = 45,8108 4 30,9-108 = 76,7. 10" [la-M*;
Egdy-0,4E] ¢ = 45,8.105 4 0,4-30,9- 106 = 58,2 10° [Ta-u2;

h?® H3 — p3
b= + -
3(Eg Jx -+ EJ¢) 3(Eg Ji+-0,4EJ,)
4,88 + 6,153—4’83 3 a
T 3.76,7-108 3.58,2-106 1,18 M/MH;

6) B Kosonre no ocaM 2/A, 10/A u 10/T ¢ yueToM KeCTKOCTH yda-
CTKa NpOAOAbHOM CTeHb AAHHOH 5,5/2 41,5=4,25 m:
4,25.0,38
Jo = ————— = 19,4.10—3 yt;
12
EJ,=2080.10%+19,4.10—2 = 40,4.10° [la.m*;

EgJy EJg = 45,8:100 - 40,4108 = 86,2.106 ITa-m#;
EgJu-+0,4E] ¢ = 45,8-10° 4 0,4:40,4.10% — 6210 Tla.mé;

Sue 4,88 6,15% — 4,83

4= 386,210 T 3.62.100

= 1,08 M/ MH;
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B) B Kononne mno ocaM 3/A—9/A v 3/[—9/I' ¢ yueToM XeCTKOCTH
RPOAOJLHOR CTEHH AJAHHON 3 M;
Jo =203 13,7210 ws
12
EJ¢=2080-10%.13,72.10—3 = 28,5.10% [la.m%;
EgJx-- EJg==45,8-108 - 28,5-10¢ = 74,3.10° [la.m%;
EgJu—+ 0,4EJ ¢ == 45,8108 - 0,4.28,5-10¢ = 57,2- 106 [Ta-m4;

4,88 6,155 — 4,8°
- : 3 P = 1,21 M/MH;
8i="374 3.100 3.57,2-10° u/
r) B koJIoHHe 1o ocaM B u B
6,153
= ————— = 1,4 M/MH;
bu =355 2100 u/MH
1) B GaxBepKOBOA KOJIOHHE
1,38 7,35%—1,3
JR— 4 2 2 = 3,14 MH.
b =375 7 708 3.45,8-10° uf

2. OnpenengieM KeCTKOCTh Kapkaca 3JaHHa Ha ypOBHE BepXa KO-
JIOHH.

XKecTKoeTs Kapkaca sJaHHg Ha ypOBHE BepxXa KOJOHH ONpefediseM
no dopmyae (18).

n
e= X
1
-+ 12/3,14 = 38,2 MH/u.

3. OnpenensieM Bec 37aHAsT OT pacUeTHHX BEPTHKAALHHX HArpysok
0T coGCTBEHHOrO Beca KOHCTPYKIUHA B CHera.

Bec sganusi nNpUHHMaeM COCpPeIOTOYeHHbHIM B YPOBHE Bepxa Ko-
JIOHH H Ompeje/isieM B COOTBETCTBHH ¢ B. 3.13.

Briuncllenue Beca sgauus npHBefeHo B Taba. 14.

4. OnpenensieM nepuof COGCTBEHHHIX KoJeGaHHAi KapKaca B Iome-
peuHoM HanpaBJeHHH 3]aHHs.

Ieproa coberBenHnx KoneGanuii Kapkaca onpezeiaseM no ¢opy-
ae (17)

Q l/ 16 951-109
T=2 ———9.3,1 —————=1,33 ¢c.
“‘/ cg M 38.9-109-9,8 ¢

5. OnpenendeM Ko3p(HIHEHT AMHAMAYHOCTH AJs KapKaca SHaHHA.
Ias rpyuros II xateropuu mo ceficMHYecKHM cBOHcTBaM Ko3(hH-
IHeHT AHHAMHYHOCTH onpejensercs no ¢opmyae (4)
1,1

=-——=0, 0,8.
1.33 83>

61 ) = 4/1,18 1 4/1,08 + 14/1,21 -+ 22/1,40 -
hR
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Ta6auna 14

I ——
PacyeTnasn
Harpyska Bniarcaenue Har pyska
. kKH
Bec:
cHera 0,7-54.60 2268
KpoBsJu 0,61.54.60 1976
yTenauteas 0,49.54.60 1588
OJHT MOKPHTHS ¢ 3aMOHOJIH- 1,58-54.60 5119
YeHHBIMH [UBAMHA
XKene306eToOHHHX GajoK  mo- 103-33 3399
KPHITHS
BEPTHKANLHHX CBfI3el MeXAy 3,97.12 48
CTPONUAbHHMH  KOHCTPYKUMA-
MH
paciopok 1,51-28 42
YyYacTKOB NPONOJBHHX CTEH, 6,78.1,5.60:2 1220
pacnoJioXeHHHX Bhllile Bepxa
ROJOHH
1/; Beca:
KOJIOHH 0,25.27,7-56 388
y49acTKOB NPONOMbHHX CTEH, 0,25[6,78 (6-60— 903
pacnonoxeHHHX B [peaeiax 4,2.3. )2+0,49x
BHICOTH KOJIOHH H OKOHHOFO OC- X4,2:3-8.2)
TEK/eHHS
Hroro —_ 16 951

6. Ycranasausaem suavenns K, Ky A, K u 1, sxolsuwmx B pac-

ueTHble popmyan (1) u (2)

K;=0,25 — 1o ta6a. 4 aas 3faHui o o. |;

K3;=0,8 — no ta6a. 5 aas agauui no n. 2;

A=02— pas pacueTHOR CeCMHYHOCTH 31aHHH 8 6ainoB;
K;=1,02—ycranosneno no HHTEPNOAALHH N0 OTHOWEHHIO h/g=
=6,15/0,4=15,4 coraacuo taba, 7;

N=1— AJia CHCTeMH C OZHOH CTENEHbIO CBOGOILL.

7. OnpenesiseM pacueTHbe BeJHYHHH CeACMHYECKHX HATDY30K, Heff-
CTBYIOHIHX Ha NOmepeuHkie paMbl Kapkaca:

a) B ypoBHE Bepxa KOJOHH — OT NOKPHTHS, YYaCTKOB OPOIOJbHHX
CTEH, PaCNOJIOKEHHHX BHIUE BepXa KOJIOHH, H CHera.

o ¢opuynam (1) m (2) ¢ yzeroM kosdpduumenra 1,2 B coorser-
CTBHH ¢ 1. 2 TabJ. 3, onpenensieM cefiCMHUECKYIO Barpy3ky, AeHCTBYIOLLYO
Ha Bechb KapKac 3JaHHS, OpH 9TOM Harpysky Q HaxXoIUM C yYeTOM BH-
9HCAeH UM, NPHBESACHHBIX B 0. 3 HACTOALLEro NMpHMepa:

QP =2268+1976+1588+5119+3399+48+424-1220=15660 xH;

Sh = 1,2Q" KKpABK, 1= 1,2.15660-0,25-0,8-0,2.0,83-1,02.1 =

= 636 xH.
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CelicMHuecKyl0 Harpysky pacnpeliefiseM MexXAy NONEpeYHHMH paMamy
Kapkaca IpOHODLUHOHAJBLHO HX ¥eCTKOCTSM:
Ha pamy no ocsim / u /1, npu ee XecTKOCTH

c
Cp=2/1,184-2/1,4=312 MH/w; §"= ngp ;

8" =636-3,12/38,20 =52 kH;
Ha pamul 1o ocsaM 2 g 10, npu Cp= 2/1,08+2/1,4 = 3,28 MH/um;
S" =636-3,28/38,2=55 kH;
Ha paMbl no ocsam d—9, npu Cp=2/1,21+2/1,4=3,08 MH/M;
S5"=636-3,08/38,2=51 xH;

6) mo AAHHE KOJIOHH OT Beca KoJoHH mo ¢opmyae (19) ¢ vietom
Kospoduunenra 1,2 (mpumeu. K Taba. 3).

S§¥ =1,2.0,25.0,8.0,2-0,83-1,02-27,7/6,15 = 0,2 xkH/m;

B) o jAJHHe KOJOHH Do ocaM A u I’ — 0T yyacTKOB cTeH, pac-

HO/I0XKEeHHBIX B MpeJesax BHICOTH KOJIOHH, m0 ¢opmyne (21) c yueroM

kosdpodununenta 1,2
Ha pamnt no ocsim { u I/

Q¢ =6,78-3,25.6,15 = 136 kH;

$¢=1,2.0,25.0,8.0,2.0,83.1,02.136 /6,15 = 0,9 kH/m;
Ha paMm no ocam 2 u 10:
Q¢ =16,78(5,75-6,15— 4,2-1,5) - 0,49.4,2-1,5 = 200 kH;
§¢=1,2.0,25.0,8.0,2.0,83.1,02.200/6,15 = 1,3 kH/m;
Ha pambl IO ocaM 3—9:
Q.= 6,78 (6-6,15 —4,2.3) - 0,49.4,2.3 = 171 xH;
§¢=1,2.0,25.0,8.0,2.0,83.1,02.171/6,15 = 1,1 kH/m.

B. PACHET KAPKACA
B MMIPOJOJIbHOM HAIIPABJIEHHHU 3J1IAHUS

8. Onpenennm mnepeMelllenHe KOJOHH OT AeHCTBHA eXMHHYHEIX TIO-
PH3OHTAJbHEIX CHJ, NPHJIOXKEHHHIX B YPOBHSX BepXa KOJIOHH.
B cootBeTCcTBHH ¢ n. 2.3 mepeMelueHHs KOJOHH oNpeiensieM C yde-
TOM JKECTKOCTH NpPHJEralolHX K HHM yUaCTKOB CTEHHL.
Haa xonounn no ocam I/A, Ifl', 11]A u 1T c yueToM XecTKOCTH
yuacTKa TOpUEBOR cTeHH AJHHOA 0,4+ 6/2 =34 m:
3,4.0,383

Je= — 1= 15,6410—2 m4;

EJ.=2080.106+15,6.10—3 = 32,4.10° Ila.m?;
EgJy-+ EJo=45,8:10% -} 32,4.10% = 78,2.108 Ila.m%;
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EgJu-+0,4E7; = 45,8:10% 4-0,4-32,4.10% = 58,8.10% [la-m%;
5 4,88 6,15% — 4,88
17 3.78,2.108 3.58,8.108

= 1,16 m/MH.

Jas koaown no ocam I/5, I/B, II{B u 1I/B ¢ yyetoM XeCTKOCTH

y4acTKa TOpLOBOH CTEHH AJHHON 6 M:
Jo = -ﬂ)'l’sgéi‘ = 27,4103 m4;
EJo=2080.106.27,4-10—3 = 57,1-10° Tla.m¢4;
Eg g+ EJo=55,4:10 4 57,1108 = 112,5. 10 [Ta-m#;

EgJy-+0,4EJ ;= 55,4.108 - 0,4.57,1-10° = 78,2.106 [la-m%;
831 = 4,8%/(3.112,5.10%) |- (6,153 — 4,8%)/(3.78,2.10%) = 0,85 m/MH.

Huast kososH no ocam 2/A—10/A; 2/ —10/T

6,153
= ——————— = 1,69 ; .
611 3.45.3- 105 m/ MH
JJsia KonouH no ocam 2/5—10/6n 2/B—10/B
6,158
= =] 4 .
b = 55,4100 M/ MH

Has ¢axBepkoBOfi KONOHBHH C YYeTOM JKECTKOCTH Yy4acTKa TOPLUOBOH

6
cTeHnl AJHHOR ——+0,50 =3,6 M (pacyeTHas cxema KOJOHH H306paKeHa

2
Ha puc. 97).
Jpm = 2‘0’21'20’013 +2.0,2-0,01.0, 1252 1
4 0,0061-20,243 6,04 10~5 s
Jo = ji%-‘ﬁ— = 16.10—3 y#;

EJg = 208010816+ 10— = 33,3. 10 ITa.m4;
Ecp Jm = 2,06+ 1011.6,94.10—3 = 14,3.10° [Ta-mé;
Ecr Jgm~+ EJg = 14,3-108 4 33,3108 = 47,6.106 ITa-m¥;
EgJg.6 -+ Edo = 45,8- 108 - 33,3-108 = 79,1108 [la- u;
Eg Jg.6+ 0,4EJ = 45,8-10% 4- 0,433,310 = 59,1.10¢ [a-mé;

S = 13[[8(E , T, + BT+ (8 Hha) — 8] [[3(Eg T gHEY )]+

H® — (hy + hy)® 1,38
+ =
3(Eq Jgo -+ 0,4E])  3+47,6.108
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6% —1,38 7,353 — 62
3'79,1-106 + 3.59’1.105 = 1,9M/MH.

9. Onpene.uﬂeM XKeCTKOCTH KapKkaca 3JaHHd B ypOBHEe BCPXa KOJOHH!:

n
C =D\ (1/8pp) = 4/1,16 4 4/0,85 4- 18/1,69 - 18/1,4 +
1

+12/1,9 = 37,85 MH/.

10. OnpenensieM Bec 34aHHS OT PAcCUETHHIX BePTHKALHBIX HATpy3oOK
OT coGCTBEHHOrO BeCa KOHCTPYKLHAH H CHera.
Buiuncaenne Beca 3jaHAs IpHBEAEHO B Tabu. 15.

Ta6aunma 15
Pacyetnas
Harpyska Bolucaense Harpyska
Q, xH
Bec:
cHera 0,7-54-60 2268
KDPOBJIH 0,61-54.60 1976
YTenJHTeNs 0,49-.54.60 1588
IUIAT TOKPHTHS C 3aMOHOJH- 1,58.54.60 5119
YeHHBIMH IIBaMB
62a/10K TOKPHTHS 103-33 3399
BePTHKAJbHHX CBfideH MeXny 3,97-12 48
CTPOMHJALHEIMA KOHCTPYKIHSAMH
PAacnopox 1,51.28 42
YYaCTKOB TOPHOBHIX CTeH, pac- 6,78(1,8-54,8 - 1484
NOJIOXEHHNX BHIUIE Bepxa KO- +4-0,4:9.3)2
JIOHH
1/4 Beca:

KOJIOHH 0,25.27,7-56 388
y4acTKOB TOPUOBHX creH, pac-| 0,25(6,78(6,15-54,8— 1061
NOJIOXKEHHHX B mIpepejax BH-| 3,6-5- )2+3 76+3,6 X
COTHl KOJIOHH, H BOPOT X5-6]

Hroro 17373

11. Onpeneasem nepuoa coOCTBeHHBIX KoJebaHHA Kapkaca B IIpo-
JAONbHOM HANpaBJieHHH 3AaHHA

17 373.108
T=2nVQ/Cg=2-3,l4l/ =1,3c¢.

37,85.108.9,87
12. OnpenensieM Ko3pHUHEHT IUHAMHUHOCTH AJS Kapkaca 3Aanus
f=1,1/T=1,1/1,36=0,8.

13. OnpenensieM pacueTHhe BEMMUHHH CeHCMUYECKHX HArpy3OK, AeH-
CTBYIOLUHX Ha MPOAOJ/bHbLE paMhl KapKaca.
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a) B ypomHe Bepxa KOJOHH — OT NOKPHTHS, TOPHOBHX CTeH H
cHera.

ITo dopmynam (1) u (2) onpeiensieM cefiCMHYECKYIO Harpysky, aei-
CTBYIOIIYIO HA BeCh Kapxac 3[an®d, nps stom Bec (n onmpelenseM no

Ta6nauwa 16
Harpyaka BriuHcJeHle ::c“'g,} flb;?H
Bec MOKpBLITHA H cHera 1976-+1588+5119-4- 14 440
+-3399--48-1-42-+-2268
1/, Beca TopuoBnix cren, ¢ax-| 0,5[6,78(7,95:54,8- 3030
BEPKOBBIX KOJIOHH U BOPOT ~+0,4-9-3—3,6-5X
%X 3)43,76-3,6 X
X5.3+27,7-6] 2
Hroro — 17 470
Taba. 16 c yderom BHUHMCJEHHH, npuBeleHHHX B 1. 10 HacTosero
npuMepa.

St = 1,2Q“K1K2ABK\P1] =1,2.17 470.0,25-0,8-0,2-0,8.1,02.1 =
= 685 xH.

B coorsercrsu ¢ n.3.15 ceficMuYecKyio Harpysky pacnpeefieM MexX-
Jy DpOAOJbHHMH paMaMH Kapkaca IpONOPLUHOHAJBHO HX ECTKOCTH.

Ha pamu no ocam A u I’ mpu
Cp=9/1,6942/1,16 = 7,056 MH/m;
a_ _085.7,05
37,85
Ha pamul no ocam b n B npu

Cp=9/1,44-2/0,85 = 8,78 MH/m;

685-8,78
ST — -—W = 159 xH.

= 128 xH.

6) TMo pauHe KONOHH — OT COOCTBEHHOrc Beca KOJIOHH — Mo (HopMy-
ae (19) ¢ yuweroM Kosp¢unnenra 1,2:
Sk=1,2.0,25-0,8.0,2.0,8-1,02-27,7/6,15 = 0,2 xH/m.

B) Ilo AnHHe NPHCTEHHHX KOJIOBH — OT YYacTKOB TOPLOBHIX CTeH,
pacnoNioxKeHHHX B mpejiellax BHCOTH KOJoHH mo dopmyae (21) c yue-
TOoM Koypdunuenra 1,2,

Ha paMy noocam A u I':
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Puc, 99, MobopoT 3aHKA B NaaHe

1 — neHTp Macc] 2 — HeHTp KecTKocTel

Q¢ =6,78.3,4.6,15 = 142 kH;
S¢=1,2.0,25.0,8.0,2.0,8.1,02-142/6,15 = 0,9 kH/m.
Ha pawmu 1o ocsim 5 1 B:

Q¢ =6,78:6:6,15 = 250 kH;
§¢=1,2.0,25.0,8-0,2-0,8.1,02-250/6,15 = 1,6 xH/m.

14, OnpenensemM BeJHYWHH JOMOJHHTEJbHBIX CEHCMHYECKHX Ha-
TPY30K B YpOBHE BEpXa KOJOHH, BHI3SBAHHHIX KpYUeHHeM 3JaHHA TpH
ceficMHYeCKOM BO3JeACTBHH (OT NMOKDHTHSA, YY4CTKOB CTEH, PACHOJIOKEH.
HHX BHUIE BepXa KOJOHH, CHera, pHe, 99).

B coorsercTBuH c 0. 2.17 npHu pacyeTe 34aHUHA NJHHON HAM UIHPHHON
Gonee 30 M, Kpome pacueTHOH CeHCMHYECKOH HArpysk, onpeaeaseMuit
coryiacHo 1, 3.14a, yunTHiBaeM KPYTAIHA MOMEHT OTHOCHTEJNBHO BEpTH-
KaJIbHOH OCH 3JaHHs, NPOXOAAIUIAR depe3 ero UEHTpP JKECTKOCTH, 3Haue-
HUE DACYeTHOTO IKCUEHTPHCHTEeTa dij MeXAy LEHTPAMH XKecTKOCTed u
Beca 3jaHuf npHHEMaeM pasBauM 0,02B, rae B — pasmep 3sauus B mia-
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He B HANpap/eHHH, ITEPIEHAHKYJIAPHOM AeHcTBHIO cuib Si. Ilpu pacue-
Te 3/laHHS B TIONEPeYHOM Hampasjienmn B=60 M; dj; =0,02-60=12 u,
NpH pacyeTe B NPOAO/ILHOM Hanpasiennu B=54 M; d}; =0,02-564=1,08 m.
Yr/J0ByI0 KeCTKOCThb 3JaHHS B yPOBHE HOKDHITHS BHIYHCISEM 0O
dopmyne (14).
Tak kax 31aHHe CHMMETPHUHO B IJIaHE, TO UEHTp ero KeCTKOCTH
COBNaJaeT ¢ TOYKOH nepecedeHHs oceH CHMMETPHH 3/1aHHA.

Ky = Ky = 2(3,12-20,52 4 3,28.24% + 3,08 (182 - 122 + 6?) -+

- 6-29,82/3,14 -- 7,05-26,8% - 8,78-92 - 2(212 + 152 + 32)/1,9 =
= 98678 MH-M/pax.

BrlupcasieM noazylo rOpU3OHTaJIbHYIO HAarpysky Ha paMel Kapka-
ca B ypoBHe Bepxa komosH no dopmyne (10), npuass ReAcTBHe cefic-
MHYeCKOA HArpY3KH B NONEPEYHOM HanpasjeHHH OT och A Kk ocu [, 8
npoaoJbHOM — OT ocH /I k ocu I m ponmycTHB, 4TO 3JaHHE Bpailaercs
0 YacoBOH CTpeJKe, a UEHTP Macc pacnojoxeH no pHe. 99.

a) 1Js NONepevyHOTO HANpPAaBJICHHs
pama no ocu /

3,12.29,5
= 52 4 ——————636-1,2 = 54,4 kH;
Sp T o678 63
pama no ocu 2
3,28-24
= —————636.1,2 = 57 kH;
Sp 55 - 28678 636
paMa no ocu 3
3,08-18
"= 5] f———— -1,2 = 52,5 kH;
S5 51 - 98 678 636-1 5 K
pama 1o ocu 4
3,08.12
n__ 20 e , — .
Sp=>51-+ 28678 636-1,2 = 52 xH;
paMa 1o ocH &
3,086
gl ———636,1,2 = 51,5 xH;
Sp =751+ 98 678 636 b
paMa no ock 6
Sp=S" =51 kH;
paMa no ocu 7
3,08-6
¥ 51— ————636-1,2 = 50,5 xH;
Sp 51 28 678
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Puc. 100. PacdeTnme ¢Xempl paM Kapkaca
a — nonepeuHofi; 6 — NPoROABHOR

pama no ocH 8

3,08.12
0 — 5] — ————636.1,2 = 50 xH;
Sp 5 28678 6 0 x
pama no oca 9
3,08-18

636+1,2 = H:
28 678 2= 49,5 H;

0 _
Sp=>51—

pama no ocu 10

3,28-24
33— = . . — .
Sp 55 28 678 636-1,2 = 52,9 xH;

pama no ocu I
3,12.29,5

0 =52 - ———————— 636.1,2 = 49,6 ;
Sp 5 98 675 9,6 xH

6) A5 ODPOAOABPHOTO HaNpaBJeHHs:
pama 1o ocu 4
7,05-26,8

5.1,08 = 132,9 kH;
swors oo «H

Sp= 128+
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pama no ocd b

8,78.9
S = 159 - —~——685. — .
o -+ 28 675 685.1,08 = 161 xH;
pama no ocu B
8,78-9
Sh = 159 — ————685. = :
p 28 678 685.1,08 = 157 xH;
pama no ocu I
7,05:26,8
SU = 128 — ————2"—685.1,08 = .
> 98 678 685.1,08 = 123,1 xH

15. Onpefeasiores pacuethsie yeuaus M M Q B CCUCHHSX KOMOHH.
Pacuetnnie cxembl paM Kapkaca nokasaHn Ha puc., 100, sHaueHus ceii-

CMHUueCKHX Harpysok ST Sxy §e¢ npuBefeHn B Taba. 17.

Ta6aunma 17

Harpyska

Pamu ST, s© 1%, Sk
Kl;{ KH/m KH/M

ITonepeunsie o ocH:
1 54,4 1,1 0,2
2 57 1,5 0,2
3 52,5f 1,3 0,2
4 52 1,3 0,2
5 51,5 1,3 0,2
6 51 1,3 0,2
7 50,5 1,3 0,2
8 50 1,3 0,2
9 49,51 1,3 0,2
10 52,9 1,5 0,2
1 49.6] 1,1 | 0,2

TlpononbHble:

kpafiunsn no ocu A 132,95 1,1 0,2
cpeansia » » b 161 1,8 0,2
cpennsis » » B 157 1,8 0,2
Kpafinag » » I 123,1 1,1 0,2

ITpumep 2. Onpenenenue cefiCMHYECKUX HAaTPY30K, AefCTBYIOIHX Ha Ke-
1€306€TOHH B KapKac OJHO3TaXKHOro 38JaHHA, O50py}10331~lﬂ01‘0 MOCTO-
BHIMH KpaHaMH.

HCXOIAHBIE NAHHBIE

KOHCTPYKTHBHO-KOMNOHOBOUHLIE CXeMH  3Jau¥s TNPHBCACHH Ha
pac, 101—103,
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Puc. 101. Maan 3xanus

1 — anTuceficMHYeCKHY I0B; 2 — CTaABHBIE CBSI3H; & — MOCTOBOH SJIEKTPHUECKHU [
ONOPHBIA KpaH Ipy30NoABbeMHOCTBIO 20,5 T

CeficMHYHOCTb pafioHa CTPOHTe/bCTBA 8 6aJsIOB, MOBTOPAEMOCTh Ceii-
CMHYECKOr'o BO3LeficTBHA — 2.

Karteropus rpyHTa IWJIOIMAJKH CTPOHTEAbCTBA 1O CEACMHYECKHM
csofictBam — I.

ITo cBoemMy HasHaueHHIO 3JaHHe OTHOCHTCS K rpymne oGBEKTOB MO
o I Ta6a. 3.

Ilo sxkcnmyaTamMOHHEIM X3aPAaKTEDHCTHKAM B KOHCTPYKUHAX 3JaHHS
MOryT AONYyCKaThCA OCTAaTOYHBE nedopManuH, 3aTpyAHSIOLIHE HOPMaJb-
HYI0 SKCIJAyaTauuio, NpH YCJAOBHH obeciiedeHHs] 06e30macHOCTH JioAefl H
COXpaHHOCTH 060OpYAOBaHHA.
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Puc. 102, Monepeunbifi paspes axaHus
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Puc. 103. MipoaoabHbic paspe3n 3RaHUA
a—unoocu AUTl; 6 —no och 6 U B; | — craabuble CBA3H
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Puc. 104, Pacuerubie TeOMETPHUECKHE CXeMbl M CEUEHHA CTaAbHHWX CBasell MEXAY
xoxonHamH 1o ocam A H T (a), no ocam B u B (6)

Kaxawifi nposer 3manus o6OpymOBaH IBYMS MOCTOBHMH 3J€KTPH-
YEeCKHMH ONODPHHIMH KpaHaMH CpelHero pexuma pabOTH Tpy30fONbEM-
Hoctbio 20/5 T.

Hecymue KOHCTPYKUHH KapKaca: KOJOHHHI Xej1e300€TOHHHe, Kpaii-
HME KOJIOHHH B HaAxXpaHOBo# uacTH ceuennem 400X 380 MM, B noaxpa-
HOBO¥ qacTH ceuenHem 400800 MM, cpefHHe KOJOHHH B HaAKPaHOBOH
gacTH ceuenneM 500X 600 mM, cpelHHE KOJOHHH B NOJKPAHOBOH UacTH
ceuerneM 500)¢800 mM, Kese306eTOHHHE CTPONHJbHHE H DOACTPOIHJb-
nne ¢epMb; doHapHHe depMu CTaabHbe. MeXAy CTPONHJABLHHME H $o-
HApHHMH ()epMaMBE H KOJIOHHAMH NpPeAiyCMaTPHBAIOTCS CTajbHHE CBSA3H
B pacnopku. Mapka Gerona kpafiuux kKosoHe M 200 m cpepnnx M300.
KoHcTpyKunu c60pHHe xee306eTOHHHE 3aBOJACKOTO H3rOTOBJEHHS, NOJ-
BeprHYTH TenJoBoi o6paloTKe MpH aTMochepHOM naBjeHHH. B coorser-
ctBud ¢ Tab6a. 18 raasw CHall I1-21-75 HavanbHne MoOZynaH ympyroc-
TH berosa cooTBercTBeHrOo 21 500 MIla n 26 000 MI]a.

BepTRRasbAHE CTajbHHE CBSI3H YCTaHABAMBAIOTCS B CepeflHe Npo-
JOJLHHX pAI0B KOJOHH. I'eoMeTpHUecKHe CXeMHW H CEUEHHS 3JEMEHTOB
cBa3efl npHBeLeHH Ha pHc. 104.

Mopnyap ynpyrocTH craabHHX cBsasefi E=2,06-105 MIla no raase
CHulT 11-23-81.

Kononusl TopumoBoro (haxBepka 3anpOeKTHPOBAHEI COCTABHHIMH ¥3
JKee306eTOHHON HHXKHeR yacTH ceueHueM 400)X600 mMm (mapka GeroHa
M300) u Bepxuefl crasbuoll vacTh (puc. 105).

TloKpHITHE — M3 KDYNHOMZHENbHHX IKee300eTOHHHX WJHT pasme-
poM 3X6 M ¢ 3aMOHOJMYEHHHIMHK 1IBAMH.

Kposast pynonHas.
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puc. 105, CxeMa Topuosore daxsepka
a — pacueTHad cxeMa daxBepKOBOR KONOHHE!

Crenosble Orpaxaaionie KOHCTPYKUHH — NAHENH KepaM3HTOOETOH-
Huie TtoauuHOit 240 mm. Cxemn ¢acaloB NPOJOJBHBIX H TOPLUEBHX
CTeH NOKa3aiul Ha puc. 106.

YcranasansaeMm CeACMHYHOCTb IWICWAAKH cTponTesberBa. [Ipm ceit-
cMuuitocty pafiona 8 6anios # 1 Kateropuu rpyHTOB M0 CeHCMHYESCKHM
cBoficTBaM coraacuo n. | Tafa. 1 cedCMMYHOCTH W/IOWAAKH CTPOHTEb-
CTBa fpunumaeM papHOll 7 Gaanam.
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Puc. 106, Cxembl dacaaos 3faHus

@ — NpOROJAbHOro; 6 — TopieBoro; [ — OMOpHBlE KOHCOMH; 2 — YPOBEHb Bepxa
KOJIOHH

Hasnauaem pacueTnyio ceficCMHYHOCTb 3AaHHA.

CoraacuHo taba. 3 Ans saapuii no m. I ¥ ceficMHYHOCTH NJOMAZKH
CTPOHTENbCTB2 7 02a/10B pacdeTHas cEHCMHYHOCTb 3[aHHSA [IPHHHMACTCH
paBHO# 7 Gannam.

Pacuer 3aapna npoM3BOAHTCA B NPOAOJAbHOM B NONEPEYHOM HAmpas-
JNEHUSX.

BepTHKa/nbHEIE pacueTHHE HArpYsK# OT cOOCTBEHHOrO Beca KOHCT-
PYKuUHE 31 aHHs, MOCTA KpaHa M CHera npuseleHH B raba. 18.

A. PACUET KAPKACA
B TOTNNEPEYHOM HAIPABJIEHWH 3JAHUY

1. OnpenenseM nepeMellleHHst KOJIOBH OT AeHCTBHA €IWHHUHHX TOPH3CGH-
TallbHHX CHJI, NPAJOKEHHHX B YPOBHE BepXa KOJOHH,

MoMeRT HHePUHH CcedeHHd:

AN KpafiHell KOJIOHHH Kapkaca:

. 0,4.0,388

B HaJIKpaHOBOH YacTh Jp = 12 = 18,3.10—4 M4,
o 0,4.0,8

B TIOAKpaHOBO#H YacTh Jyg =————————12 = 170,7-10—% w4,
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Tabanuma 18

Hopma- Koabdunuenrn
EAvruna | TusBRas Pacyer-
Hanmenosanne Har py3kH usMepennsi | Harpya- | nepe- cowe- | Has Ha-
Ka rpysku | Tamun rpysxd
Bec:
OJHT NMOKPHITHA ¢ 3aiuB-| Klla 1,6 1,1 0,9 1,6
KOH WIBOB
KpOBJH » 0,55( 1,2 0,9 0,6
yTenauTeAs » 0,5 1,2 0,9 0,5
(doHapHuX KOHCTPYK- » 0,5 1,05 0,9 0,5
1uit
CTPONHALHOR depMbl xH 112 1,1 0,9 |110,9
NOJACTPONHABHON (PEPMH » 113 1,1 0,9 |111,9
CTANBHLIX CBfi3ed B no- x[1a 0,027 1,05 0,9 0,02
KpWITHH
KOJIOHHHI KpafiHe kH 80 1,1 0,9 79,2
KOJIOHHH cpeiHed » 124 1,1 0,9 |122,8
thaxBepROBLIE CTOUKH » 72 1,1 0,9 71,3
CTaJIbHHX CBA3eH MeXKIY xfla 0,01} 1,05 0,9 0,01
KOJIOHHAMH
NOAKPaHOBOH 6anku kH 42 1,1 0,9 41,6
ANEHOR 6 M
AauHo# 12 M » 107 1,1 0,9 |105,9
NOAKPAHOBHIX KOHCT- | gH/m* 0,6 1,08 0,9 0,6
pyKuuii gas gpasa Q=
=20/5 1
NaHeJpHHX CTeH Klla 2,2 1,1 0,9 2,2
OKOHHOTO  OCTeKJeHHs » 0,4 1,1 0,9 0,4
paMBl BOPOT ¥ KHpAXY- kH 130 1,1 0,9 128,7
HOTO 3aMOJHEHHA MeX-
Iy pamofi BOpoOT H CTe-
HOBBLIMH NaHeaaMH
T0JOTHA BOPOT » 11 1,1 0,9 10,9
MOCTa KpaHa » 275 1,1 0,5 |151,3*+
» 275 I,! 0,8 |242%*+
cHera k[la -1 1,4 0,5 0,7

* Ha | M A/ H8K OZHOTO peJbca KPaHOBOTO IyTH.

** Harpyaka, yunTbiBaeMas mpH ONPeAeJeHHH CEACMHYECKOH HATPY3KH
*** Harpyska, yydTHiBaeMas NpPH ONpele/eHHH NepHona COOCTBEHHbIX
KoJebanuit xapkaca.

ans cpelmeﬁ KOJIOHHBl KapKaca:

0,5.0,6%
B HaAKpaHoBo# yactH Jp = ———1—2-——— = 90-10—* m%;

. 3
DY g toma

MowmeHTH HHepLUHH CedenHA (axBepKOBOA KOJOHHDI

B NOJAKpAHOBON HWacTh Jg =
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0,01.0,023

Merasandeckod yacty Jg=2 o =0,133.10—* M%;
0,6.0,4°
Kene300eTOHHOH YaCTH Ju =T = 32.10—1* M.
IlepeMemennss B ypOBHe Bepxa KOJOHH ONpejeligem CJELYIOUIHM
obpasom:
a) B Kpalizefl KOJIOHHE KapKaca:
h3 H3 — h3 3,8
oy = += == +
3Eg Js 3Eg Ju 3.2,15-10%-18,3. 10—
,95% — 3,8
10,95 = 1,608 M/MH;

3-2,15-104-170,7. 10—*
6) B cpeXHell KOJIOHHEe KapKaca:
4,2 10,95% — 4,23

- = 0,851 mM/MH;
b= 6100.90. 10 T 3.2,6.100-213. 10—= ul
B) B haXxBepKOBOA KOJOHHE A:
2,73 13,558 — 2,73
_ = 12,237 u/MH;
B = 0 06.105.0,133. 104 T 3.2,6.100.32- 10— 12237 w/MH;
r) B (paxBepkoBoOil KosoHHe B:
33 13,853 — 38
611 + =13,758 M/MH.

= 3.2,06-109.0,133.10—¢ ' 3.2,6.104.32.10—4
2. JKecTKocTe Kapkaca B ypoBHE Bepxa KOJIOHH OnpejesiseM IO
dopmyae (18)

n
c= X
1
-+ 6/13,758 = 29,2 MH/m.

3. Buunc/eHHe Beca SAaHHA OT pacyeTHHX BEPTHKAJbHHX HarpysoK
0T COOCTBEHHOrO Beca KOHCTPYKUHA W cHera mnpuseledo B Tabma 19.
Bec 3aaHHA ounpenensieM B COOTBeTcTBHH ¢ I 3.13 M npuHHMaeMm co-
CPEeJlOTOYCHHEIM B YPOBHE BEpXa KOJIOHH,

4. Tleppox cobCTBeBHHX KoJAeGaHHA B NONEPEYHOM HANpABJEHHH
sjaHus onpefenserca no gopmyae (17):

1
5 ) = 22/1,608 - 12/0,851 - 12/12,237 -}
(21

T =21V Q/(Cg) =2-3,14V 24823.109/(29,2-105-9,8)— 1,84 c.
5. OnpenenseM Koah(HIHEHT AMHAMHYHOCTH AJIsi KapKaca 34aHHs.
Kosp¢runenT auHaMHYHOCTH AJS TpyHTOB ]| KaTeropun no cefcMuue-
CKHM CBOHCTBaM onpelesisieM no popmyne (3)
p=1/T=1/1,84=0,54 <0,8,
ITpunumaem f=0,8.
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TaGauua 19

«d
gg
Harpyska BriyycseHue s %
g5y
Bec:
KpOBJHR 0,60-60-72 2592
VTenauTeas 0,5.60.72 2160
IJAT NOKPHTHA ¢ 3amskoi | 1,6-60-72 6912
WBOB
(doHAPHBIX KOHCTPYKLHM 0,5.12-48 288
CTPONHJIbHHIX (epM 110,9.33 3660
NOACTPOTNRIBEEIX (epM 111,9-10 119
CTanbHbiXx cBasefl B nokpwituu | 0,02-60- 72 86
yuacTKoB cTeH, pacnosoxes-} 2,2{1,8.-60-24-2,4.72,5% 1621
HBIX BHILE BepXa KOJIOHH X2+4-0,5-6-1,2-12+1,8X
X6-12)
cHera 0,7-60-72 3024
Y, Beca:
xonionH, daxseprobux croexk | 0,25(79,2-224-122,8-12+ 1136
cranbHeix cBsseli mexay ko-| +71,3-18+0,01-60-72)
JIOHHAMH
noxpauoRux Ganok ¥ moaxpa- | 0,25(41,6-204-105,9-20+ 792
HOBHIX KOHCTPYKUH# Ais kpa-| +0,6-60-6)
HOB
yuacTkop cren, pacnosoxen-| 0,25{2,2[(10,8-60—54X 1070
HBIX B npefenax BHCOTH Ko-| X48—1,8-48) 4+ (10,8X
JIOHH, paMu BOPOT, okousoro| X72,50—1,8-60—54-60—
OCTeKJIeHHA —1,2-6.3)] X2+ (128,7+
+109) -6+0,4X[1,8- (48+
160) +5 4 (48+42)12}
MOCTOB KpPaHOB 0,25-2 363
Hroro —_ 24 823

6. YcranaBnusaem snavenns Koshduumenros Ki, Ky, A, Ky B M,
BXOAAWMX B pacuernsie dopmyan (1) u (2).
K;=0,25 — no ta6a. 4 aan apanuit no m. I;
K2=1 — 1o 1aba. 5. aan saauuit no u. 3;
A=0,1 — nas pacverHofl ceficMuuHoCcTH 3xauni 7 Gannos;
K“,=l —mno ta6a. 6 n. 3 npu cpeAxeM 3HayeHHH h/e==14,6<15.
[IpuBeseHHble pasMepH NONEPEUYHBIX CEYCHHA KO/MOHH onpefelssHCh
no gopumysne (6)

3 o e 3 e
b= 1,60V Cu/(Eg a) = 1,60V 1/(Eg abyy)
H ORa3a/HCh PABHBIMH:
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3 1

25 KpANHAX KOIOHH byp = 1,6-10,951/ 315000 41,608 — 0,73 M;

3
1

A5t CPEAHHX KOJOHH p.pp == 1,6-10,25 l/ 26 000-0,5-0, 851 =

= 0,74 M.

Torna OTHOIUEHHA th/pr= 10,95/0,73 =15 gy hcp/bc p= 10,25/0,74 =
=13,8, a cpelnee sHaueHHe

hep

1 h
h/b = ( <L Rgp -+

ncp) =
fgp -+ Nep  \ bxp bep

1
= ———— (15 8.12) = 14,6,
22+12(522+l3, )

Tae nxp H Acp — KOJHICCTBO Kpafnmx H CpeJHHX KOJOHH COOTBETCT-
BEHHO;

N=1 — 15 CHCTEMH C OJHOH CTeneHbio CBOGOAH.

8. OnpenensieM pacyeTHHe BEeJHYHHH HArpy3oK, AeHCTBYIONIHX Ha MO-
nepeudne paMul Kapkaca:

a) B YpOBHE BepXa KOJOHH — OT HNOKPHTHH, CHera, y4acTKoB npo-
AOAbLRBIX CTEH, PACMOJIOKEHHHX Bhillie BepXa KoJoHR, gactH (50 %) Top-
LOBHX CTEH, CBA3AHHHX C NOKPHTHEM C NOMOMWBI0 (PaXBEPKOBHX CTOEK.

Tabanpa 20
(o
5w
Harpy ska BLIuHCCHHE E E
[ =5
(> T
a2
Bec:
NOKPHITHS H CHera 25924-2160+6912+ 288 +
+3660+1119486-3024 19 841
Yy4acTKOB NpPOROJbHHIX CTeR, | 2,2-1,8:60-2 475
PACNOJNIOXEHHHX BhHIE Bepxa
KOJIOHH
Bec Y/, TopuoBHx cTeH H ¢ax-| 0,5[2,2(13,2:-72,5-2+0,5X 2440
BEPKOBHX KOJIOHH, 32 Hckaoue- | X6-1,2-12+4+12-1,8.6 — 1,8X
HHEM Beca HaBeCHWX yu4acTkoB| X60-2—5,4-42.2—-54.6X
cres (otM. -+6.6 M) Ha kpafiHne | X6—3-3,6:4—18-6-4) +
M cpejHHe KoJoHHHW No ocaM [ u| -+0,4(1,8:60:2454.42.2—
Il {(cm. m. 3.14 n) —18.6-4—54.6-4) +
+(128,7+10,9)-64+71,3-18)
Hroro — 22756
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OnpepensieM ceficMAdecKyio Harpysky, AeficTBylowlylo Ha Bech Kap-
Kac 3gaHHd no dopmynam (1) m (2), npeapapuTeNbHO ONpeAesHB Ha-
rpysky Q@ (ra6a, 20).

S§" = KK, Q" ApKy,M=0,25-1.22756.0,1-0,8-1.1 = 455,1 xH

CeficMHUECKYIO CHAY pacnpelie/iieM MeXAy OTAeJbHHIMH pavaMy
NpONOPNHOHAJLHO HX JKECTKOCTAM B COOTBETCTBHH C B. 3 15,
Ha pamy no ocam I u I, npn ee xecTKocTH:

Cp = 3/1,608 -+ 2/0,851 = 4,22 MH/w;
s, 455,1.4,22

n__ — —
Sp= C = 9.2 == 65,8 xH.

Ha pamy no ocam §, 5, 7, 9 npu:
Cp=4/1,608 + 2/0,851 = 4,84 MH/m;
455,1.4,84
n__ W9y Tt .
Sp-— 29.2 = 75,9 MH/m;
6) no AJAHe KOJOHH — OT COGCTBeHHOro Beca no dopmyne (19):
Ha KpalHIOl0 KOJIOHHY paMmul 1o ocaM [ u II:

Q¢=179,2-1,6 = 118,9 &H;
St =0,25-1.0,1.0,8.1.118,9/10,95 = 0,2 xH/m;
Ha KpafHIO KOJOHHY paMu 1o ocsim 3, 5,7, 9.
Qt=179,2.2=158,4 kH;
St =0,25.1.0,1-0,8-1-158,4/10,95 = 0,3 xH/m;

Ha CpeJHI0I0 KOJIOHHY:

Q5 = 122,8 gH;
S%=0,2-.1.0,1.0,8-122,8/10,25 = 0,2 xH/wm;

B) ypoBHe HH38 NOAKPAHOBHX 6anoK OT cOOCTBEeHBOro Beca NOKKPAE-
HOBHIX 6aNOK H NOAKPAHOBHX KOHCTPYKUHA no opmyae (20):
Ha KpafiHio0 KOAOHHY paMu mo ocam [ u II:

Q" = 41,6 40,66 = 45,2 kH;
8% = 0,25.1.0,1.0,8:1.45,2 = 0,9 kH;
Ha KpalHIOW KONOHHY pamul mo ocim 3, 5,74 9:
Q7% = 41,6.24-0,6.12 = 90,4 xH;
S =0,25.1.0,1.0,8+1.90,4 = 1,8 kH;

Ba CPEAHION KOAOHHY paMul no ocaM [ u II:



QD¢ = 105,9-6,25.2/12 4+ 0,6.6,25.2 = 117,8 xH;
816 =0,25.1.0,1-0,8.117,8 = 2,3 xH;
Ha CpeXHIOI0 KOJIOHHY paMHl o ocaM 3,5,7 n 9:
Q" = 105,9-2+ 0,6+12-2 = 226,2 xH;
876 =10,25-1-0,1.0,8-1.226,2 = 4,5 xH;
I‘) Nno nJnHe KpaﬂHHX KOJIOHH — OT y93CTKOB NpPOAOQJILHHX CTeH, pac«

TOJIOKEHHBIX B NMpeAeNax BHCOTH KoJoud no dopmyae (21):
Ha pamy no ocam [ u II:

Qc=2,2.6.10,95 = 144,5 xH;
S¢=0,25.1.0,1.0,8.1.144,5/10,95 = 0,3 xH/m;
Ha pamy no ociM 3,5, 7 u 9:
c=2,2(1,241,812+0,4(5,441,8) 12 =114 gH;
§¢=0,25-1.0,1.0,8.1-114/10,95 = 0,2 xH/m;

A) B ypOBHE DACHOJOXEHHS ONOPHHIX KOHCOJIeH HaBeCHOro y4acTka
TOpUOBOK cTeHn (oT™M. +6,6 M) — OT coGCcTBeHHOro Beca YdacTKa Tope

HoBo# cteHn no dopmyae (22):
Ha KpafHIOlo KOJOHHY paMu mno ocam I u I1:

Qi®=2,2.3,25.3,6 = 25,7 xH;
8¢ ==0,25.1.0,1.0,8.1.25,7 = 0,5 kH;
Ha CpeJHIO KOJMIOHRY paMu no ocsm I u II;
Qf,““ =2,2-1,8-6+0,4.1,8.6 = 28,1 &H;
Sg¢=0,25-1.0,1.0,8.1.28,1 = 0,6 kH;
€) B yYpOBHe HH3a NOAKPaHOBHX 6aJoK — OT coOcTBEHHOro Beca
MOCTOB KPaHOB ONpejesiieM B cOOTBETCTBHH ¢ m. 3.17.
OnpepenseM MaKCHMAaAbHOE JaBJiCHHE Ha KONOHHH OT COGCTBEHHOTO
Beca MOCTOB KPAHOB, NIPHHHMAA MX PACMOJONKCHHWMH N[0 OAHOMY B Kax-
AOM NpoJere 3faHHA (CXEMbl KPAHOBOA HArpy3kH H JAWHAH  BJAHAHHA

AaBJEHHS HA KOJOHHH MOKa3aul Ha puc. 107):
Ha KpailHIoI0 KOJIOHHY paMul N0 ocaM [ u /1:

Q¥ =0,25-151,3-4,3/5,5+ 0,5-0,25.151,3 (1,2/5,5 + 5,9/6) =
= 52,3 kH;
Ha KpaMHIOI0 KOJOHHY paMbl 10 ocaMm 3,5, 71 9:

Q<P =0,25-151,3 (1 + 1,6/6) 4 0,5.0,25-151,3-4,4/6 = 61,8 kH;
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a) 6)

Z?q 2;5 ¢ 43 li,?l‘ls? 59 6 %2504,4 0,1,7&5(7 1,%50 44 030 59 12 0,55 4 a,;'g
X a o » 4 s
05 115 72 12
o5 55 | 6 5 NG o0 © 7
®© © 06 © ©

Pre. 107. CxeMW KpaHOBROH# Harpy3kH ¥ JAHHHH BANSAHHS NaBJeHHS Ha KOJOHHB
a — Kpafilne; 6 — cpejHHe
Ha CPENHICI0 KOJIOHHY paMH 1o ocam [ u II:
5,94 10,3
11,6
Ha CpelHIOI KOJIOHHY paMul o ocam 3, 5,7 u 9:
Q%P = 0,5-151,3 (1 + 7,6/12) = 123,6 xH.

3navenns cefiCMHUeCKHX cHal onpeleasieM mo dopmynam (1) v (2):
Ha KpaflHIoI0 KOJIOHHY paMu no ocaM I u II:

SP = K, K,ABK,, nQP =0,25.1.0,1-3-1-1.52,3 = 3,9 xH;
Ha KPaHHIOIO KOJNOHHY paMy no ocam 3,5,7 1 9:
S =10,25.1.0,1.3.1-1-61,8=4,6 kH;
Ha cpeJHIOI0 KOJIOHHY paMH 1o ocaM I u II:
S§P=0,25-1-0,1-3-1.1.106,6 = 8 xH;
Ha CPelHIO KOJOHRY paMH no ocsim 3, 5,71 9:

SeP=0,25.1.0,1.3-1.1.123,6 = 9,3 kH.

QP =0,5.151,3 = 106,6 &H;

B. PACUET KAPKACA
B NPOAOJIbHOM HAMPABJIEHUM 30AHUSA

9. OnpenensieM nepeMelienust KpaiHero NPOROJBHOTO PsZa KOJIOHH
KapKaca ¢ yueToM AedOpMaUHB CTaJbHHX CBA3efl OT AeflCTBHSA eiHHHY-
HOM TOPH3OHTAJbHON CHILL B YDOBHE BepXa KOJIOHH.

MoMenTH HHEpUHH NONEpPeuHHX cedeHUR Kpafinedl KoaoHWH:

0,38.0,43

HaJKpaHOBOH HacTH Jg = 5 = 203102 w4,
0,8.0,43

NOAKpaHOBOH YacTH Jy = TR 427.10—% M1,
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‘F—‘*r““ 55E
S 5Y8
© .
h -—
5.5 KonorH 5.5x0n0HH
3 55 Egdy
5600
&) x=241
=1 5678 §
Q "
S
h ?
e S -+ } ST o
N NGy 518
R b AN —F
A = Mp31051 -
4,65 = 3

Puc. 108. PacuerHas cxeMa (a) H SnMOPLI MOMEHTOB OT EAWHHUHLIX cua (6) s
KONOHHAX 3jaHuag no oci Au T

PacueTHyio cXeMy psjia NpHHHMaeM B BHIE ABYX Pa3lebHHX KOJOHH
CO CTA/bHBIMH NMOAKOCAMH; NMPH 3TOM XKECTKUCTb KaXHOA KOJIOHHHI pas-

HeeTcs KecTKoCTH 11/2=05,0 xonouHn (puc. 108).
[Mnowmaznp nOMepeyHOro CEYEHHS CTaJbHOrO NMOAKOCA, COCTOAILEro M3

EBYX pOKATHHX HepaBHOOOKHX yroaxkos 110)X70X 8, passa:
Ace=278-10-% M2,

Bbigucanem:
EgJg=2,15-101.203-10—5 = 43,65.10% [la-m%;
EgJy=2,15.1010.427.10—% = 91,80. 10 [1a.m%;
Egr Acs = 2,06+1011.278.10— = 572,7.10% [1a-m2.
Odast npocTOThH BHIUHC/ACHHH BEJRYHHY KecTKOCTH 5,5E¢/a mpHHHMA-
eM LEslg=1.
Torna COOTBETCTBEHHO ECTKOCTb CTaJIbHHX SAEMEHTOB COCTABHT:
ky = Eqp Ac.n/(5,5Eg Jy) = 572,7-10%/(5,5-91,8.10%) = 1,13 m—%;
ky =5,0Eg J5/(5,5E¢g Jy) = 43,65-10%/(91,80-10%) = 0,475.
OcHoBHas cHCcTeMa MeTOAAa CHJA M 3mOpH MoMmeHToB My u Mp wmo-

Kasanu Ha puc. 108.
Onpepensiem 3nauenusn Oy u 8;p, yBeanueHunie B 5,5E6/s pas

- M N1
511-_—J — dx o = 4,65%7,15/(3-1) + 12:8,62/1,13 =
1

= 59,0 m/kH;
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a) P:1

o

o 3530 2220 3530 222
2 8659 A Eerhy P45 20836 |F 575p 4 P05
e R — —= = ~ ;; R
[ \.\‘: (,1M / g < @« f);‘,“‘g e & Iy
w3 oy x5
g # ; sI8| 29 sl €
~
— YL L (I
11500 Py 2
nion
Pac. 109. Pacuernag cxema Koaonm
gapkaca 3flaHuy no ocMu B u B (a),
YCHAHA B CTEPHHAX CTAABHHX CBS- Pz p=7
3eii (0) K 30PN MOMEHTOB B KOJOK-
pax (8) or JeHCTBHES TOPH3OHTAJb- 1
HBIX CAHHHYHBIX CHJ A 35 Mg=35 =],
] — naHeAb BepPTHKaJdbHOR CTajbHOA -
CBAZH @ @
672 77210‘25 v M2 38 7T

7,15-4,65

MM
81p= g‘ xp dx =
J

6-1

(2:10,95 - 3,8) = 142,4 m/xH.

Ycuaue B cBA3AX x=08,/8;;=142,4/59=—241.
Hsarubaloimue MOMEHTH R KOJOHHE OT CHIH P=1:
Mu=1.10,95—2,41-0,65-7,15=—0,25 kH-m.

Mz=1-3,8=38 £kH-m;
Smiopa npHBeleHa Ha puc. 108.

ITepeMemnenke Kpafinero psiaa KOJIOHH CO CBA3SIMH OT AEHACTBHA ro-
PH3OHTaNbHOH €AMHHYHOHR CHAH B YpOBHe BepXa KOJOHH DaBHSETCH NO-
JIOBUHE BEJHYHHH NepeMelleHHs BepXxa OXHOH NpHBEAEHHOH KOJMOHHH C
HOAKOCOM OT CHJIH P=1, KoTOpoe onpelensieM NIyTeM HepeMHOXKEHHH

smiop Mp u M:

hs Mpy Mg

8ip = 2.5,5E6 Ju

|

1
g ¥Ma @My o+ Mps) —

1
- "E" (H—hg —y) My (Mpy + 2Mpg)] =

I

8.3,8.3,8 1

2.5,5-91,80-10¢

{3.

— .6,71-3,8(2.3,8
3:0,475 T 6 (2:3,8+

1
-} 10,51) ——E-(IO,QS-—3,8—-6,71)~0,25 (10,51 4 2.10,95)] =

= 114,08.10—3 m/MH.

10. OnpenensieM nepemeluenne cpeiHero NPoAOJbHOTO PSAa KapKaca
¢ yJerom Ae(pOpPMaLHH CTaJbHHX CBA3ef OT AEHCTBHA €AMHHYHOA rOpH-
SOHTAJILHOA CHJH B YPOBHE BepXa KOJOHH,
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Pacuernas cxeMa psija npuBefeHa Ha pHc. 109,
MoMeHTH HHepIHH KOJOHHH PaBHH!

0,6.0,53

B HaJKpaHOBOH yactH Jg = D = 625.10—% m4;
0,8.0,5°%
B MOAKpaHoBOA wact Jg = —4—1—2——— == 833.10—3 wa.

TlnolWaayu NONEpPeYHHX CeYeHHH 9JEMEHTOB CTAJbHHX chs3efl, CO-
CTOSHIHX H3 NPOKaTHHIX npoduaed, pasan: 4;=312-10-% mM?, A;=218X
X105 m2,

BruiuncaseM:

EgJg = 2,6-1019.625—8 = 162,5.10% [1a-m?;
Egdy=2,641010.833.10—2 = 216,6-10° [1a-m%;
Ecp Aj = 2,06+101L.312.10—8 = 642,7. 10° [Ta«m?;
Eqp Ay = 2,06.1011.218.10—5 = 449,1. 108 [Ta.M2,
Ins NpoCTOTH BBIYHC/IEHHHA BeNHUHHY XecTkoctd 6Es/q mpunuMma-

em h=1. Torga cOOTBETCTBEHHO XKECTKOCTH OCTAaJbHHX 3JIEMEHTOB pac-
4YeTHOH CXeMH COCTaBJAfIOT:

Eer Ay 642,7.108
= = = 0,495m—4
M= GEsda . 6-216,6-10° 5u—"
Egp Ay 449,1.108
= = =0 3 2;
ks = e T, 6-216,6- 10° 346u=
foOEsdy 162,580,100
3 6Eg Jq 216,6-108 "

OnpenensieM yCHJHS B CTEPXKHAX cBA3EH OT JeAcTBHA FOPH3OHTA/b-
HHX cuAd P=05 kH, npunoxenuux B ysaax C u L (puc. 109):

1.6050

H,=0,5 xH; R, =-_1F00—

= 0,526 xH;
N gp =0,5 +4427/2220= 0,997 xH;

N 4¢ = 0,526 — 0,997 -3830/4427 = — 0,336 «H;
N¢p = 0,336-3140/2220 = 0,475 kH;

9220
=—0,5—0,475 ——— — _ :
2220 2990
=04 0,997 =0, )
Npg (o 75— 40,9 4427)4170/3580 0,988 xH

3a HeM3BECTHOE X NPHHHMAaeM YCHJHE B MecTe NPUMBIKAHHA KOJOH-
HBl K Bepxy nopTaabHo# cBasd., Crpoum sniopw  momentos My u M,
{puc. 109},
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Buuncasiem epnunynre nepemeitends 61 H Oip, kpaTHoe Eela:

6
M2 N2 6.753 2-0,4752.3,14
B B : :
bu= |~ ax+ E: b 31 T o086 T

=

y (2:0,886°:5,75 + 0,9882.4,17 + 09072 4,427)
0,495
j’ MMp 6,75 10,2 +3,5)
k

2 = 156,1 m/xH;

= 6.1 = 182,25 M/KH.

VYeuane B cBA3Ax: X=—0,/0;;=—182,25/156,1 =—1,17.

OnpependeM m3rpGaiomue MOMEHTH B KOJIOHHE 0T CHAN P=1 u
crpoam smiopy M (puc. 109): Mp=1.3,5=3,5 xH-Mm; Ms=1.10,25—
—1,17-6,75=2,35 kH -m.

Topu3onTanbHOE nepeMemenle CPeAHEr0o PAAA KOJOHH CO CBASHMH
OT NeACTBHA TOPH3OHTaJbHOM €JHHHIHOA CHJH B YPOBHE BepXa KOJOHH
onpenenseM nepeMHoOKenneM 3mop My u M:

1 {hi by

6”) =

2 '
61p=———-—-—656]H 3k3+ 5 [2 (W2 + M HY+r M + 1 H) =
1 3,5 6,75
== 2 .
6-216,6-108 {3-0,75 + 6 23,5+ 2,35-10,29) +

-+ 3,5-2,35 4+ 3,5-10,25]} = 116-10—2% m/MH.

11. OnpenensieM nepemellienus (HaxBepKOBHX KOJNOHH OT AeHcTBUS
€/lHHHYHHX FOPH3OHTANbHHX CHJ, TPHJAOXKEHHHX B YPOBHAX Bepxa ¢ax-
BEPKOBLIX KOJIOHH.

MomeHTH HHepUHH NONEpeYHHX CeueHHH (axBepKOBOH KOJIOHHHL:

MeTaJ/NIHYeCKO# 4acTH:

0,006-0,243
Jg=2.0,2.0,01.0,1252 |- ——12——— = 0,694. 10— m%;
xene306GeTONHON yacTH:
0,4.0,68
Jg=—"— =72.10—% mt,

12

Onpenensiem nepeMelleHnst B YPOBHE BepXa KOJIOHH:
a) B KoJoune A:

hy N H —r 2,72
3Ecr Jp 3EgJy  3-2,06.103-0,694.10—4
(13,558 — 2,79)

3.2,6.104.72.10—4

o= +

= 4845-10—% m/MH;
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6) B KOJIOHHe B:
33
8u = 373.06-10:.0,608- 10—

13,85% — 33

= 5300. 10—3 .
T 5.6, 10070 10— = 0200+ 107 w/MH
12. OmnpenenseM xecTKOCTh KapKaca B YPOBHe Bepxa KOJOHH:
2 2 12
C="Tas0= TTe10— T asa0= +
6
~—————— = 38,38 MH/um.
T 5300- 10— ' /u

13. OnpepesisieM BEpTHKaAbHYIO HATPY3KY OT Beca KOHCTPYRUHH B
CHera.

BepTuUKaJIbHYI0 Harpysky oT COGCTBEHHOrC Beca KOHCTPYKIHH M CHes
Ta nNpHHHEMaeM H3 pacyeTa 3[aHHA B INONEPeYHOM HANpaBJEHHH 32 BHYE:
TOM Harpysks oT Beca MOCTOB KpaHOB

Q = 24 823 — 363 = 24 460 xH.

14, Onpenensiem nepuoj coGCTBeHHHX KosaeGaHH# Kapkaca B IpOe
JOJIbHOM HanpapJieHHH SAaHHR

24 460+ 10°
= 2. —_— e | 0
T=23,14 l/ 38.38.100.9.8 .6 ¢

15. KospduuuenT 1HHAMHYHOCTH AJs KapKaca 30aHHS
8=1/T=1/1,6=0,63<0,8.

Tpuaumaem g=0,8.

16, K,=0,25; Ky=1; A=0,1; =1 npausato nmo m. 6 Hacroguiero
opuamepa.

Ycranasaupaem sHaueHne Kospduuyenra Ky, »

B npofosbHoM HanpaBieHHH 3jaHMs oTHoweHne h/b, rae h mpuHA
MaeTcst B npefesax CrajbHEX BEPTHKAJbHEX CBA3eH, paBHH

no KpaitieMy pAXY KOJAOHH: Rup/bup=7,15/0,4=17,88;

[0 CpeAHEeMY PALY KOJOHH: hcp/bep=6,75/0,0=13,5.

Cpennee 3HaueHHe

h 1 hyp hep )
-_— figp +—n ==
b Nup -+ nep ( bup P bcp P

1
=— (17,8322 4- 13,5.12) = 16,33 > 15;
2212 ¢ + ) =

N0 HHTeproAsuuH MpHauMaenm: Ky, =1,067,
17. OnpenessieM pacuerHbie Be/HYHHH CEACMHYCCKHX HAarpysoKk Ha
HPOROJbHBIE paMul KapKaca.
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a) B ypoene Bepxa KOJIOHH — OT NMOKPHITHS, CHEra, y4acTKoB Mpo-
JOJBHBIX CTeH, DACMONOMXKEHHHX BHllle Bepxa KoJoHH, u uacTH (50 %)
TOPLEBHIX CTEH.

ITo dopmynam (1) m (2) ompelensieM CeHCMHYECKYIO HArpysky, Aef-
CTBYIOILYI0O Ha BeCb Kapkac 3JaHHA; Harpysky Q° mpHHUMAaeM H3 pac-
ueTa 344HKS B NONEPEYHOM HampasJeHud (cM. Taba. 20): Qv=22756 kH;

1=0,25-1-22756-0,1-0,8-1,067-1=485,6 xkH.

B cooreercrun ¢ n. 3.15 ceficMpuecKylo Harpysky pacnpeneisieM
MeXy UpPOAOJBHBIMH PAMaMH MNPOINOPLHOHAJBHO HX MXECTKOCTSIM.

Ha kpaiiioo pamy, npu Cp=1/(114,08.10-3)=8,76 MH/m;

Sy = 485,6-8,76/38,38 = 110,8 kH.

Ha cpennoic pamy: Cyp =610 = 8,62 MH/wm;
485,6+8,62
0o e 109, 1 &H.
Sy 38,38 09,1 kH

6) Ilo anune KOMOHH — OT COGCTBEHHOTO BeCa KOJOHH O (HopMy-
ae (19):
Ha Kpa#Hoio pamy: Q*=79,2 kH;

S§¥ =0,25.1.0,1.0,8-1,067-79,2/10,95 = 0,15 xH/m;

Ha cpeisioi paMy: Q¥=1228 kH;
kK =0,25-1.0,1.0,8-1,067-122,8/10,25 = 0,3 kH/m.

B) B ypoBHe H#3a nogkpaHOBHX 6anoKk no dopmyne (20):
Ha KpaHHIO pamy

Q"% = 41,6.10 4+ 0,6.60 = 452 xH;
8§76 == 0,25.1.0,1.0,8-1,067.452 = 9,6 xH;
Ha CPeIHIO pamy
Q™ = 105,9.10 4 0,6-60.2 == 1131 xH;
S§"0 =0,95.1.0,1-0,8-1,067- 1131 = 24,1 kH.

r) Tlo piawHe npHCTeHHHIX KOJIOHH — OT YYaCTKOB TOPHEBHX CTeul,
pacno/ioXeHHBX B UpejieJaXx BHICOTH KOJOHH, 0o dopmyie (21):
Ha KpaAHIOI0 paMy

Q¢ = 2,2.10,95-3,25 = 78,3 xH;

78,3
10,95

C
§ = K, Ky AR, o = 0,251:0,1.0,8.1,06 =0,15 kH/w;
HA CPRAHIOID paMy.
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Qt=2,2(0,6+-1,841,35640,4(1,845,4) 6=166,8 gH;
8¢ =10,25.1.0,1.0,8-1,067-.66,8/10,25 = 0,14 xkH/mM.
1) B yposHe pacmonoxenHs ONOPHHX KOHCOJNEH HaBeCHOTo yd4acT-
Ka npojoabHO#H cTeHH (0TM. +6,6 M) — OT cOGCTBEHHOro Beca HaBec-
HOFO y4YacTKa HPOJOJIbHOM cTeHH 1o dopmyae (22):
Ha KoJionHy no ocsam [y Il

Qi*¢=2,2.3,25.3,6 = 25,7 kH;
Si€=0,25.1.0,1.0,8-1,067-25,7 = 0,5 xH;
Ha KOJOHRY no ocam 2 u I0
H¢—2,2(,75.3,6 +3-1,8) +0,4:3-1,8 = 35,8 xH;
S§€=0,25.1.0,1.0,8-1,067-35,8 = 0,8 xH;

Ha KOJIOHHY II0 ocsM 3—9
Q§-°=2,2-6-1,8-{—0,4-6-1,8:28,} xH;
85¢=0,25-.1.0,1-0,8-1,067-28,1 = 0,6 xH.

B. Onpeaenenne ceficMHYeCKHX HAIpy30K OT KPYUCHHS 3JafHs B
nsaHe.

KoHcTpykTHBHAA CXeMa SAAaHHS HMEeT PaBHOMEPHOE paclpeie/icHHe
XKecTKocTefi KoHCTpyKumi u Macc. ClenopaTte/ibHo, NOJNOXENHEe UEHTPOB
MacC B XeCTKOCTell 3JaHHSI COBNAAAeT C TOYKOH nepeceYyeHHs OCeH CHM-
MeTpus 3naHufA. B cootBercTsrm ¢ m. 2,17 BeaHUHHY pacyeTHOro sKc-
HeHTpHCUTeTa AphuHHMaeM pasHo#k 0,02 B:

JJisi NONepe4yHoro HampapJeHHusa

d*=0,02-60=1,2 u;

AJg NPOJOJIbHOTO HaNpasJeHus
ay=0,02.72= 1,44 M.

18. Onpepensem Yraopyio TOPH3OHTANLHYIO KECTKOCTH 3AAHUS N0
dopuyne (14)

K= 2.4,22.29,5% 4 2-4,84 (182 4 62) 4- 2.8,76-35,6% 4
+ 2.8,62. 122 = 355,2:102 MH-m/paz.

19. OnpexnensieM NOJHYIO CEACMHYECKYI0 HarpyskKy Ha pambl Kap-
Kaca C yueTOM IIOBOpOTa 31aHHsA B IVare no ¢opmyae (10). Hononun-
TeJbHAs HArPy3Ka OT NMOBOPOTA 3/aHus OUpe/enfeTcs B YPOBHE BepXa
KOJIOHH OT MNOKPHTHA, CHera, YYacTKOB NpOAOJbLHHX CTeH, PacnosoxkeH-

HhX Bhille Bepxa KoJohH, dacth (50 %) Topuesmix cren. Hanpasaenue
NOBOPOTA 3laHHA, PacnosioXenHe UEHTPa MacC NPUHATO mo puc, 99.
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Tlonepeunoe Hanpas/ieHne 3AaHHUS:
pama no ocy I

4,22.29,5
oo —_— . — .
Sn= 05,81 o0 e 9911 1.2=67,7 xH;
paMa 1o ocu 3
4,84.18
0 9} —— . = .
Sﬂ 757 + 355’2. 102 455)1 ],2 77,2 KH,
pama no ocH §
4,84-6
T = —_— . = 78 .
Sy 75,9+355’2.102 455,1-1,2 = 76,3 kH;
paMma no ocu 7
4,84.6
S =175,9 —m 4565,1:1,2 =75,5 kH:
pama no ocH 9
4,84.18
n__ — e —— . — .
Sg=175,9 355.2.10° 455,1:1,2 = 74,6 kH;
pama no ocu 11
Sy = 65,8 wﬁs 1.1,2
w = 355,9.102 000 12 = 63,9 xH;

ITponoapHOE HampaB/iCHHE 3AAHHA:
pama mo ocH A

8,76-35,6
0= ———————— 485,61 = .
Sp=110.8+ =0 5,6¢1,44 = 116,9 xH;
paMa no oca b
8,62-12
n__ ——— . P .
S =109, 1+ — T 85.6: L4t = 1111 xH;

pama no ocH B
8,62.12

L -
Sa 1091 355,2. 102

485,6-1,44 = 107,1 xH;

pama no ock I'
8,76-35,6
355,2- 102
20. Onpenensiotcss pacueTHnie ycuans M M Q B ceuenusix KOMOHH

o n
OT ceficMBuyecKux Harpysok S;, Sy, SU6, 8¢, S=c y Sup g4 pacueTHBIM
CXeMaM pam Kapkaca, NOKasawuwm Wa pHC. 110. 3yayemys pacuersix
Harpy3oK npaABefeHH B Tabu. 21 u 22,

8" =110,8 — 485,6- 1,44 = 104,7 xH.
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Puc. 110. PacueTnnie cxempl pamM Eapkaca sjaaHus
@ — nonepeyHot; 6 ~ npoaoAbLHOA M0 ock A M ['; 8 — NPOROABLHOR o ochk & u B

llpumep 3. Onpenenenne yCHAHA B XKeAe306ETOHHOM Kapkace MHO-
ro3TaXHOr0 31aHHA OT ACHCTBHA CeliCMHYECKHX HArpy3oK B MONepedHOM
HanpaBJ/IeHHH,

HCXOIAHBIE JAHHDIE

KoHCTpYKTHBHO-NIaBEPOBOMHBE CXEMH M (Qacaid 3AaHHA NpHBede-
Hu Ha puc. 111 u 112,

CeficMBEUHOCTL pafioHa CTPOUTEALCTBA 8 GalnoB, KaTeropus rpyHra
NAOMAAKH CTPOUTENLCTBA NO ceficMuueckHM cpolicteaM — II. o cBoe-
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Tab6auna 21

o= .
3 o 3
2 3 | % z E ' ]2 5 i
2 Ll FEpoLlel e el e, | &
S I Bl B B B B I Y
1 67,71 0,5 { 0,2 | 0,9 - 0,6 [ 2,9 39} 8
3 77,21 0,6 | 9,2 1,8 | 4,5 - — 46 | 9,3
5 176,31 0,510,211 1,8] 45 ] — - ] 4,6 19,3
7 75,6 0,6 | 0,2 1,8 | 4,5 - - 4,6 | 9,3
9 74,61 0,5 | 0,2 1,8 | 4,5 —_ - 4,6 | 9,3
11 63,91 0,56 { 0,2 | 0,9 - 0,51 291439]8
Tab6anuma 22
Paupt no a 45k, | sk, ne sa-c, sBC sh.e
ocH S v K-l-‘l-/u &H SKH ,ld.; iH fH
A 116,9 0,3 0,15 9,6 0,5 0,8 0,6
5 11,1 0,44 0,3 24,1 -— —_ —_
B 107,1 0,44 0,3 24,1 —_ -_ —
r 104,7 0,3 0,15 9,6 0,5 0,8 0,6

MYy Ha3HAUEHHIO 3laHHE OTHOCHTCHA K rpyume obnektos mo m. 1 taba. 3.

ITo skcnayaTanHOHHHM XapaKTepHCTHKAM B KOHCTPYKHHSX 31aHHS
MOTYT AONYCKATBCA OCTaTOUHble AeQOpMAUKH, SATPYAHHIOLWIHE HOPMAilb-
HYIO SKCOJYyaTaudio, NpH ycloBuH obecneueHHs Oe3onacHOCTH Jiodefi H
COXPAHHOCTH 000PyNOBAHHSA,

Kapkac 3nauus 8 nofepesHoM W NPOJOJbHOM HANDABICHHH NPUHST
pPAMHBIM €O BCeMu KeCTKUMH yanamu, Hecyline KOHCTDYKUMH Kapkaca:
KOMOHHB B ABYX BepxHHX 3Taxax ceuerueM 400400 MM, B ABYX HHK-
HHX 9Taxax ceyenueM 400)<X600 mM; purequ ceuenueM 800300 mm ¢
NOJAKaM{ AJS OUHPAHUsS IVIHT nepekpuiTHi H noKpHTHA (puc. 112),

Koncrpykunu wapkaca BeinocJseds! #3 GetoHa mapku M 300 (Es=
=2,6-10¢ MIIa).

CredH naHesibHBIE ¢ JCHTOYHEIM OCTEKJICHHEM,

1. YcraHaBauBaeM cefiCMKUHOCTE IJIOIIAAKH cTpoHMTeabcTBa. [lpu
CeCMHYHOCTH paifioHa 8 6annos u 11 KaTeropHH TPYHTOB CeHCMHYHOCTb
IVIOIAiKA CTPOMTEJILCTBA NO Tabi. 1| npuHEMaeM paBnoil 8 Hansam.

Hasnagaem pacuernyio ceficmmuHocTy 3janus. Coraacko Taba 3
Aas spanué 0o m | B cefiCMMUHOCTM MAOWAJLKH CTPOHTesbCTB2 8 Gan-
JIOB, pac4eTHaA CceficMHYHOCTL 3JaHHA OpHHHMaercd 8 Ganor,

BepTHKa/MbHHe pacueTHBie HATPY3KH, AeHCTBYIOUHE Ha KapKac 342s
HHfA, IpHBeleHH B TaGa. 23.
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]
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S
P
4 = = = Puc. 111. Cxemsl
500 500 on c u
Yegpo| « |+ | o | 0 | 0 1o |6mo0 T e
Caao HHA H
48000 ero l:,.vlan3 A(?s)“

Ta6nauna 23
© 2 Kosdduliuent -
§¢ | Egs EE
Harpyska 29 | 7% | nepe- | cosera- | FB&
HEX OB ™ < =
W2E| TS| Py HuA e =
A. IMocrosalbe
Bec:
KPOBJIH H YTENJHTENS Klla 1,4 1,2 0,9 1,51
KOHCTPYKLUHHM [epeKpHTHA H| ? 5561 1,1 0,9 | 5,44
HOKPBITHSA
noJjia ¥ NeperopoioK » 2,51 1,1 0,9 |2,48
NaHeJbHHX CTeH §e3 NpoeMOoB » 2 1,1 0,9 | 1,98
JICHTOYHOTO OCTeKJACHHUS » 0,5 1,1 0,9 10,5
KOJIOHH CEUEHHEM:
400400 MM KH/M| 4 1,1 0,9 | 3,9
400 <600 MM » 6 1,1 0,9 |5,94
KOHCOJEH KOJOHH AJHHOM:
350 MM kH 2 1,1 0,9 | 1,98
250 MM » 1,3 1,1 0,9 (1,29
B. Bpemeunne AJHTENbHEE
Bec craumoHaproro oGopynosa-| klla | 20 1,05 0,8 16,8
HMS
B. KpatkoBpemennnie
KpaTkoBpeMenHass Harpyska Ha| » 5 1,2 0,5 | 3
NEepPEKPHTHA
Bec cuera » 1,51 1,4 0,5 | 1,05
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Puc. 112. fonepeuawft paspes spauna (a), nonepeunoe ceseHne puress (6), AH-
HamMHYecKas pacyeTHa#d CXema Kapkaca 3fauud (g)

] — UeHTpP THKECTH CEUYCHHSA pHreas
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Puc. 113, PacuetrnHas cxema no- 1 r P 1 Y, =
nepeytoll pamul Kapkaca 300{) ‘w00 VAR
650
puc. 114. Y4acTkm nosmmennok : 3
)KeCTKOnCTH - Mﬂeciax CONPAXEeHUR I -
pureaeh ¢ kpaRHnmn ¥ CPERHMMHA =
KOJOHHAMH %[ j.,._
1 — cCb KOAGHHBI; 2 — OCb, TPO- 300,} 14400 44004L 650
XOAAILas 4depe3 UNeHTP TsKeCTH 650 650

CeyeHHS DUreas

2. OnpepenifieM nepeMmellleHAe KapKaca 3JaHHS OT MeACTBHA €AHAHI-
HHX TOPH30HTANBLHHIX CHJ, NPHJOMEHHLX B YPOBHAX NEPEKPHTHA H mo-
KpHTHA.

ITepemellienus nomepeunoif paMu Kapkaca sKanHA OT ACACTBHA eAH-
HHYHBX FOPHSOHTAJBLHMX CHJA ONpejedseM BO METOHY NEPEMEIMERH.

Tak Kak KeCcTKOCTH Bcex HOMEPeYHHX PaM Kapkaca 3JaHHA OAHHA-
KOBH, TO NepeMelnende Kapkaca SfaHHf OT €QHHHYHBIX CHJ, NPHIOXeH-
HHX B YPOBHAX UepeKpHTHA, 6yner B 9 pa3 MeHblle NepeMEIiCHHS KaX-
AoH paMul.

Hcnoab3ya cHMMETPHIO 3J4aHHA, NOJAYYHM DPACUETHYIO CXeMy paMH,
H306paxkeHnylo Ha puc. 113,

Y9acTKH NpUMHKaHHs pHrenell K KONOHHAM NPHHHMaeM OecKOHeWHO
JXECTKHMHA ¢ pa3mepaMi, o603HauenBbMH Ha puc. 114,

Creayer 3aMeTATb, UTO pasMepH YYacTKOB HOBHILIEHHON XKecTKOCTi
B M€CTax CONpsikKeHHA pHreNleA ¢ KOJOHHAMH JOJUKHLH OPHUHMAIbCH B
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Puc. 115, Pacuernnie CXeMH yinoe
nonepeunoi pamm xapkaca

Ha cxeme yaqgor T u )K crepxnn 3,
4, 7—nna y3na I, cTepxkuH 7, 8,
Il — naa ysna JX; Ha cxeMe y3aoB
A B M crepxnuu 4, 5, 6, §— nas ya-
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Ja 1

3aBHCHMOCTH OT THNA CTHKa. Hanpumep, npH HaNH4YHH Ha
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Puc. 116. Cxema pambi ¢ xoadduuu-
eHTaMM pacnpeAeNeHHMa W NEPEAAuUH

KOJIORHAX

BHEIIHHX TPEYroJbHHX KOHcOJeH, Ha KOTOpHe YCT4HAaBJAHRAOTCH pHre-
JH, WIKH NpH PellieHHH CTHKOB pHredefi ¢ KOJOHHAMH HA BHYTPEHHHX
KOHCOJISIX pa3Mephl GeCKOHedHO XeCTKHX Yy4acTKOB peKOMEHAyeTcs NpH-
HHMAaTb paBHLIMA [0 BHICOTE — BLICOTe pHreJiefi, a o IIHpHHE — BRICOTE

ceyeHusa KOJOHH,

a) OmpeZlenelie MOMEHTOB HHEPUWH 3JE€MEHTOB PaMHl.

Haa pyreaseii
0,3-0,8°

Ip= —"——— 40,3.0,8:0,042 - 2 (

12

+o,1-0,175-o,012)+2

( 0,175.0,3?

12

+4-0,5+0,175-0,

= 148,2. 10— mt.

0,175-0,

13

3-0,162) =

Jins xononn ceuennem 400X400 mm I$!1'=0,44/12=213.10-% M4,

Jasa xoaonu ceuyenneMm 400600 mm

J =0,4.0,6%/12 = 72,107 M.
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Puc. 117. Hasaasunie TH OTeAn 0 CMeHieAHS YeTBepTOro

(a) u Tperbero (5) apyca pamsi

6) Onpenenenne ko3(pdHUHEHTOB pacnpefesieHHA H Ko3hduilneH-
TOB nmepeiadx.

Pacuernnle cXeMH Y3JIOB MONepeyHol paMH Kapkaca H300paxeHH
Ha puc. 115.

B kauecTBe mpHMepa NPHBOAHM pacdeT ANs y3aa A.

3HaueHHs NOrOHHHX XKecTKoCTefl crepxHedl I u 3 (IiA ynpomieHdas
pacueta ymenbilenitie B Eg pas):

] 148,2.10—

ip= Iplll = —47—— = 31,53. 10— Tla.m3;
21,3.10—4

=JN/ = e =5% 10~ a-v®,

Hanee onpenesisieM peakTHBHBiE MOMEHTH B CTEDXKHAX Y3Ja OT end-

HHYHOrO MoBopoTa no opMysiaM, npuseseHHnM 8 cepus HMHC-20
(HUHHHIpomanauni):

) Y
My, =4 [1 +3-L 4 s(ﬁ) ]—_— 4-31,53.10—4[1 +
186 ] n h
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Prc. 118. Hadaabhble MOMEHTH OT CMeHleHHS BTOPOro (g) m nepsoro (6) spyca
pambl
0,55

+3———+3(4,7

) ] 175,69- 10— H-m:
2
2
3(—&51—) }:43,73-10—4 Hem.

3,56

OnpenensieM peaKTHBHHE MOMEHTH Ha NPOTHBONOAOXKHHIX KOHIAX
€TepXHe OT eAHHHYHOTO yryia MoBopoTa y3/a A:

. a by a1by
mA1=2ll(l+3 e ):
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0,8--0,44

= 2-5,98.10~4{1 -+ 3 ————
( + 3,56 +

G—M — 96.45.10—4 H
+ 3,568 )— ,48. .M.

Onpenensem koadduunenTul pacnpesetenusa no dopmyste A, =M,/EM;
IM, = My -+ My3=175,69-10—% - 43,73- 10— =
= 219,42.10—% H.m;

My, 175,69 10—4
AA1= = =0,801;
=M, 219,42-10—4
A= My, 43,7310 — 0.199
AT sM, T 219,42-10—4 T

ITpoBepxa Ay +A4, =0,8014-0,199=1.
Oupenensem xosdpduunentsl nepepaun no gopMmysae By=mi/M;;

. Ma 112,63.10—¢
AT M, T 175,69-10—¢ T T

» Mp3 26,45.10—4 0.60
TR TR RT et
KoadduunenTH pacnpeleseHud # KO3PDHIHEHTH nepeiaud AJs BCEX
Y3JI0B paMu OpHBeAEHHl Ha cxeme pHc. 116.
B) OnpejlenieHue HAYaJbHEIX MOMEHTOB OT EXMHHYHKIX CMEIEHHH
APYCOB W HX pacnpelesieHye.
Hauanpibie MOMEHTH OT €AMHHYHHIX CMEIUeHHH fSpPYCOB ompeaeaseM
B COOTBETCTBHH CO CXeMaMH, NpHBEAeHHBIMHA Ha puc. 117 u 118,
B kauecTse npHMepa NPHBOJAMM ONpPeAeJCHHE 3HAUCHHH HaYaJbHHIX
MOMEHTOB NpH CMeinenun Ha eaumunuy 1V apyca pamw (pHc. 117, a)

6E¢d 1-+2
2 '

Mp3= Mps = —

_6:21,3-10—* 3,56 2.0,8

. = — 14,633-10—4.E5 H. ;
3,56° 3.56 Eg Eg H-m/m
6EgJ [+ 2b

6-21,3-10—¢ 3,56 }- 20,44
3,562 3,56

3HaueHBa HAYAJbHHIX MOMEHTOB B CTEPXHSAX NIPH NOCAEA0BATEILHOM
CMELICHHH KaXA0T0 H3 APYCOB NpuBejeHH Ha puc. 117 n 118,

Eg = — 12,593.10—4.Eg H-m/m.
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3aTteM npou3BOAUM pacnpellesieHHe HadaJbHEIX MOMEHTOB H MOCTpOe-
HHe 3MI0p H3rHOaloUHX MOMEHTOB.

Dnopnt M3rHbaloMHX MOMEHTOB, a Tak¥e HAaNpaBJeHHS pPeakuud B
(GHKTHBHHIX CBSi3X OT e[HHHUHHIX MepeMelneHHd ApycoB paMel NpHBe-
nenbl Ha pHC. 119. Yucnossie 3uaueHust 3mop KpaTtHo Eg-10—4

r. Onpejenenne peakUHii OT eXHHHUHBIX NIepeMeLIeHHA.

Peaxknun B QHKTHBHHX CBH3AX NpH CMEILEHHH TEPBOTO spyca pamul:

0,285 4 0,42 -+ 0,016 4 0,007

Ty = 5 =0,728/4,8=0, 152E+ 10— H/m;

0,728 -+ 2,833 - 4,05 4- 1,493 4 1,914

3= 48 =

0,728 --- 10,29
- 4,8
. _ _10,204-33,219 34,836 + 41,729+ 38,321 _
2i = 4.8 =
10,29 -+ 148,105
4,8
148,105 42,855 - 30,868 -} 46,775 +- 32,659
4,8 4,41
=—65,584E-10—¢ H/m.
Ananoruuso ONpefeNsiOTCS peakiliy NP DCPEMENIeHHH OCTANbHHX

ApycoB pambl. 3HAYEHHS BHUYHC/IGHHHX peakuHil rjr, H/M, yMenbileHHble
B E¢-10—* pas, npusefenu B Tabi, 24,

=-2,297E¢ 10— H/w;

= 32,99E4 104 H/m;

ryf ==—

TaGauna 24

k
1
1 2 3 | 4
1 —65,584 32,995 —2,297 0,152
2 32,995 —39,727 12,578 —0,862
3 —2,297 12,578 —20,981 10,389
4 0,152 —0,862 10,389 —9,655

Tlosyuennble peaklUHH B (PHKTHBHHX CBA3AX OT €AHHHUHLIX Hepeme-
LIEHHH APYCOB PaMbl 7jr SBJAIOTCA KOI(DPUIACHTAMH CHCTEMBl KaHOHM-
YecKMX ypaBHeHHH Meroja fedopmaiui.

IepeMemenus paMu OT AeHCTBHS €IHHHYHLIX CHJ, HOCJAELOBATENBHO
NPHJOXKEHHHX K KaKAOMYy SIPYCY B OTAENbHOCTH, ONPEAENAIOrcs H3 CH-
CTeM KaNOHHYECKHX ypasueuw#, npd 3ToM cpolofnbie wientt A (j=
=1, 2, 3, 4) npuuumalorca no ra6a. 25,
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— 65,5848;3 - 32,9958,5 — 2,207835 4 0, 1528, = Ayp;
+ 32,9958, — 30, 72784, - 12,578355 — 0,8626,3, = A,p;
—2,2978,5, - 12,5788,5, ~— 20,981855 - 10,3898, = Agn;
0,152, — 0,8628,%, -+ 10,38985; — 9,6550,% = Ayp.

Ta6auna 25 Ta6nuua 26
k k

A. .

e YIERERE ! v ] 2| 3|
Ak 1 0 0 0 1 {0,035(0,041{0,041 0,041
A 0 1 ] 0 2 10,04110,087{0,094 0,094

“=1olol1lo 3 0,041 {0,004 (0205| 0213

4K 0 0 0 1 4 10,0410,09410,213} 0,325

CucreMH KaHOHMYCCKHX ypaBHeHHA pelaem anroputmom [ayeca.

3HayeHHA HEHM3BECTHHX ANs O;., M/H, cHCTeM KaHOHHYeCKHX ypas-
HEHHil npuBefiedst B Ta6/. 26, Enxunnunnle nepeMeulenns AAHB AAA OX-
HOM noaypambl, yMenbentue B 104/Es pas.

HelicTBHTe/IbHHE epEeMEI{eHHA APYCOB BCeA paMu OT JAeACTBHA CH-

P=1H6 UL S/, S
JH P= YAYT PaBHH: 2E, jh = 5.2.10°
104 Sjn
uan npy P=1 xH coctapar: 2E; jp = 5.2.10° M.

3. OnpeneniseM MacChi, COCPEROTOUEHHEE B YPOBHSIX HEPEKPHITHH B
NIOKPHITHUS,

3naueHus COCPEAOTOUEHHHX HArpy3ok (e, NPHJIOKEHHHX B ypoBHe
NepeKpPHTHA M MOKPHITHS, BHUHCAEHH B COOTBETCTBHH C HArpysKaMH
(cM, Tabn. 23) u npuBemens B Ta6a. 27. Ilpunumaem Q=Q,=Q;=
=25500 kH=255-10% H.

CootBercTBylomne 3navenua Mace me=Q./g; my= 255.105/9,81 =
=260-10* kr; mp,=260-10¢ xr; m;=260-104 kr; m,=82-10* xr.

4. OnpenensieM 9acToThi H (opmpl cOGCTBeHHHX KoJebaHHH Kap-
Kaca 31aHHs.

JuHaMHYecKas pacyeTHas cXeMa H3o0paXkeHa Ha pHC. 112.

Jas cucTeMbl ¢ ueTHpbMs CTeneHsiMu CBOGOJALI AMHAMHYECKHE ypaB-
HeHHA COOCTBEHHHX KoJeCanuil NPHHUMAIOT BHA:
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G61

Ta6auuwa 27

BepTukasbHble Harpyski

Q.

Q

Q

A. IMocroaunsie

Bec KpoBJK u yTeNJIHTENS
Bec koHCTpyKuuil nepeKpuTHA
Bec nosa u neperopojox

Bec xon0HH

NanedbHblX CTEeH

B. BpeMeHnuie amuTenbHEE

Bec cranuonapHoro o60pynoBaHus

B. KpatkoBpemenubte

5,44-48.18=4700
2,48.48-18=2143

5,94-4,605-36--
+1,98-54=1092

(1,98-1,84-0,5%
X2,8) 132=655

16,8-48-18=14515

5,44-48-18=4700
2,48-48-18=2143

(5,94-243,96X
X2,8)36-+1,29-54=
=896
(1,98-1,840,5-3) X
X 132=668

16,8-48.18=14 515

5,44.48-18=4700
2,48-48-18=2143

3,96-4,8-36+
+1,98.54=791

(1,98-1,8-40,5%
X3)132=668

16,8-48.18=14 515

1,51-48- 18=1304
5,44.48.18=4700

3,96-2,84-364
+1,98-54=512

(1,98-1,8-40,5%
X 2,35)132=626

KpaTkoBpemeHHasi Harpyska Ha mne- | 3-48.18=2592 3:48.18=2592 3.48.18==2592 —t
PeXPHTHSIX

Bec cHera — — — 1,05-48-18=907
BeunuuHst rpy3os Qx 25 697 25514 25 429 8049




1
(mlﬁli _— ) X1+ mabiaXs 1 mabia Xa-t my8i,X, = 0;
1
M8y Xy + (mz 820 — 7) Xy ~F mgBy3 X -+ my8y0 Xy = 05

1
my831 X1+ mebge X, + (m3633 - —p_g—) X3 mgbg X, =0;

1

80Xy oo mdigXs + (s — —,;) X, =0,

)

rae Oj, — nepeMelieHHs APYCOB KAapKaca 35aHHs OT ACHCTBHA CSAMHHY-

HHIX CHA; 3HAUEHAs NepeMeleHHl NpHHHMAIoTeA N0 Tabn 26;

Xjp — aMIVIATYA@ KoJlebaHHA spYyCOB.

INoncrasnss suauenwe m u 6 B (95), cocrasadem cucTeMy ypas-

HEHHHA:

(260-0,035k — 1/p%) Xy -+ 260-0,041£X, - 260.0,041£X; 4

L 82.0,041£X, = 0;
260.0,041£X, - (260-0,087% — 1/p?) X, - 260-0,094£X; 4

-1 82.0,004kX, = 0;

260-0,041%£X; -+ 260-0,094£X, 4 (260-0,205k — 1/p2) X5 +-
+ 82.0,213kX, = 0;

960-0,041£X; -+ 260+0,094%X, - 260.0,213%X;3 --
+ (82-0,325k — 1/p?) X, =0,

rie k= 104.10%/(9-2-2,6-101%) = 1/9.520.

Cucremy ypaBHEHHIl pelllaeM HTePAUHOHHBIM METOJOM.

Iasa HaxoXJeHHst BTOPOH 4acToThl H BTOPOH (hopMBl COOCTBEHHBIX
KoNeGaHuil MCNOJb3YeTCsl YC/IOBHE OPTOTOHAJMBHOCTH MepBOA H BTOPOH
dopM coGCTBeHHBIX KaeGaHBH, a AJd ONpeje/cHUA TpeTbedi YacTOTH ¥
TpeTheli GOPMH MCNOMB3YETCS YCJOBHE OPTOrOHANLHOCTH TEPBOH U TPeThb-
eif, BTOpoft # Tperbeit GopM coOOCTBEHHHX KoNeOaHKi.

B pesyibtaTe paciera 3HaUeHHSI NEPBOH HYacTOTH COGCTBEHHHIX KO-
sne6anuil p;=7,246 pan/c, BTopofi — p,=18,362 pan/c, Tperbeilr — p3=
=28,612 pan/c; KoopAHHATH NEPBOA (HOPMBI COBGCTBEHHBIX KoJeGaHui
A =(0,2218; 0,4737; 0,8765; 1); Bropoii A(?=(—2,227; —3,0705; 1;
3,399) ; rpetpeit — A3 =(2,559; 1; —6,265; 14,088).

5. Onpeflensiem KO3QOUUHEHTE AHHAMHYHOCTH §, AJs Kapkaca 3fa:
Hug no dopmyae (4).

Oas 1 bopmm Konebauuii:

B1=90,175p,=0,175-7,246=1,269. ¥Ycnosue 0,8<P,=1,269<2,7 co-
6mozaercs.

HOas 11 dopMu kKoaeGaHui:

13—839 193



B,=0,175-p,=0,175-18,362=3,216>2,7; npuunmaem f,=2,7.

Has 111 popmbl Koaebannii:

B3=0,175-p3=0,175-28,612=5,01>2,7; npunHMaeM B;=27.

6. Onpenensem Kospduunentsr (opM Kose6anuii Kapkaca 3aa-
HUA Nir.

Kospdpuunentn ni, onpeaeasiem no popmyae

n s
2 mja;-')

. j=1 .
=a}) ———— =yq,a{", (96)

n

Ay (H

- m; a;
i= .

§; = —,— " — BeJWYHHa, NOCTOAHHAS /A KaXKOH HopMHl

3 m 4]
=1
(Taba. 28);
mj — Macchl, COCpPelOTOYCHHBE B YPOBHE MepeKPHITHA H MOKPHTHS;
(2}25),0}1)——OTHOCHT6~’IbHHe aMnauTyabl koaebammir no i-fi ¢opme B pac-
CMaTpHBaeMoii TOUKE Z M BO BCeX TOUKax j, T. e. B TOUYKe, OT-
BeYalollell pacloJIOKEeHHI0 MacC B PacCMAaTPHBAEMOH pacder-
HOH cxeMe.
Bounchenne K03pQHIMERTOB 1);, NpPHBeAeHO B Taba 29.
7. Onpeznensem ceficMHyecKHe HarpysKH
Pacuernpie 3HaueHHs] celicMMYeCKHX Harpy3ok 6e3 yuera nosopoTa
37aHUs BOKDYT BepTHKaJbHOH ocH ompenensem no dopmyaam (1) u (2).
VcranapiayBaem 3Hauesus Koabpouuuentos Ky, Kj, A, Klp H MNit,
BXOISILHE B pacyeTHble GOpMYJIHL.
K1=0,25 — no taba. 4 ang 3panuii mo 0. 1;
Ky;=1-—no taba. 5 aas 3ganuft o 0. 3;
A =0,2 — pas pacuerHoil ceficMHYHOCTH 31aHuR 8 6asioB;
Ky=1—mo ta6n. 6 n. 3 npn h/b=48/0,4=12<15.
Jas 1 dopmy konebannii:
S; = 25500-0,25-1-0,2.1,269-1-0,309 = 499,9 kH;
S, = 25500-0,25-1-0,2-1,269-1-0,659 = 1066,2 xH;
Ss = 25500.0,25-1-0,2-1,269.1,219 = 1972,3 &H;
S, = 8050-0,25-1-0,2-1,269-1+1,390 = 710,0 xH.
Jas I1 popmu konebanui:
S; = 25500.0,25-1-0,2-2,7-1-0,38 = 1308,2 xH;
S, = 25500.0,25-1-0,2-2,7-1.0,524 = 1803,9 xH;
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+E1

Tabauma 28

I dopma 11 dopma 111 dopma
)] )] 1 T
fas)
=~ = = =
§ . » T . T +
] o ™
. ~ —_— = — = oy
- — -~ o _ e . o~
iy —_— ™
| r@-—-n Zo T -~ S — —
< — 9 S - ) Q o~ [az] [~}
A Tt ] S ¥ Py o Nt
. — S * iy — [ SV — S Yy [«] Lerered — St ¢ Ve, Ll L
- :'--. Q - - o Q il — ;:3(.‘ o - —~
& () et B g e —— B B Q —— = B

g6l

260 10,222(0,049! 57,72 12,74 | —0,6565 10,429} —170,3 | 111,54 0,182 {0,034 47,32 8,84
260 0,47410,225 123,24 58,5 —0,903 {0,815} —234,78} 211,9 0,071 0,005 18,46 1,3

260 10,877(0,769| 228,05 199,94 0,294 {0,086 76,441 22,36 | —0,445 {0,198 —115,7 51,48

82 1 ] 82 82 1 1 82 82 | | 82 82
HUToro 491,01 353,18 HUrtoro —246,64 | 427,8 Mrtoro 32,08 | 143,62
491,01.10—4 —246,64-10—4 32,08.10—14
— - l ’ el = ——0’5 — == U,
"7 363,18- 10 P "= gr,80 10— 7 = Ta62- 10 O



Tabauna 29

1 dopma 11 dopma IH dopma
W= N = Nagp =

k() 1% (2) R (3) 8k
LI e R i B
110,222/ 0,309 —0,655 0,38 0,182 0,041
210,474f 0,659 —0,903 0,524 0,071 0,016
30,8771 1,219 0,294 —0,171 | —0,445 | —0,100
41 1,390 1 —0,580 i 0,223

Sy = 25500.0,25-1.0,2.2,7+1 (—0,171) =— 588,7 xH;
S, = 8050.0,25-1.0,2.2,7-1 (— 0,580) =-——630,3 xH;
JHnsa 11T popmu xonebanui:
Sy = 25500.0,25-1.0,2.2,7-1-0,041 = 141,1 xH;
S; = 25 500.0,25.1.0,2-2,7-0,016 = 55,1 H;
S3 = 25 500.0,25-1.0,2.2,71 (—0,1) =— 344,3 kH;
S, = 8050-0,25.1-0,2.2,7.1.0,223 = 242,3 xH.

8. CeiicMuyecKne Harpy3KB C yYeTOM NOBOPOTAa 3A2HHA.

Coraacio n. 2.17 ompenensieM BeJHYHHY PacyeTHOTO 3KCIEHTPHCH-
Tera eo=0,02B=0,02-48=0,96 M.

ExHHHYHBE nepeMeIReHHA paMul Kapkaca (M/H) B npozoabHoM Ha-
TpaBJEHHH, KpaTHHe MHOXHTeMo 104/Es coctasasior: §;;=0,0078; 6=
=0,019; 833=0,046; 6,,=0,072.

Tonuas ropuscHTaJbHAs ceficMHYECKAs HArpyska B ypOBHe k, Ieit-
CTBYIOIIaA HAa pacCMaTPHBAEMYIO paMy Kapkaca ¢ yyeToM NoBOpOTa 31a-
nus (pHc. 3—5), onpeaeasercs no opmyae (10).

JKecTkocTh  nomepetHOR  paMHl B ypOBHe Kk-rO  IepeRpPHITHH
(cM. Taba. 26).

1 2E 2.2,6-107
C,,=Cly= = 6
811 1045, 1048;,
5200

= = 14,86-10¢ ;
0,035 4, 0t xH/wm;

Cop = CY, = 1]8,, = 5200/0,087 = 5,98-10* kH/m;

Caq = CY, = 1785 = 5200/0,205 = 2,54-10* kH/u;

Cyq = C, = 1/8,, = 5200/0,325 = 1,6-10* kH/m.
XKecTkocTb NPOAOABHOR PaMH B ypOBHe K-TO MepeKpHTHA
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< 1 Eg  2,6.100 2600
187 80 10%,;  10%, Oy
2600

= 70,0078

= 33,33-10% xH/m;

C}, = 1/8,, = 2600/0,019 = 13,68-10* kH/m;
C3, = 1/8,4 = 2600/0,046 = 5,65-10% xH/m;
C3, = 1/8,4 = 2600/0,072 = 3,61-10* xH/m.

Vraosas TOpH3OHTaJNbHAS JKECTKOCTb spyca B YPOBHE K-TO mepeKpH-
THg (DPH YCJOBHH, YTO K-l sipyc cBOGOZHO NOBOPAYHBAETCH, a ocTalb-
BB 3aKPeIJIeHH).

Has 1 spyca: K,=14,86-104-2(67+122+182+23,5%) +33,33- 10X
x2(32+8,7%) =3701,7-10° kH-M/pax.

Haa 11 sapyca: qu,=5,98-10*-2(62+122+182+23,52)+13,68.lO‘X
X2(32+8,7%) =1495-10° kH - M/pan,

Han 11 spyca: R&p=2,54-10‘~2(62+12’+18’+23,52)+5,65-10‘X
X 2(32+48,8%) =632,3-10° kH-m/pan.

Oas IV spyca: 7(4®=1,6~10‘-2(62+122+ 1824-23,5%) 43,6110
X2 (32++8,82) =399,1-105 kH-M/pan.

YrioBas TOPH3OHTaJNbHAA XKEeCTKOCTb KapKaca

B ypOBHe IepeKpHTHa I aTaxa

Kip = K, = 370,2-10% kH-m/pan;

B ypoBHe nepekphitas 1I staxa no ¢opmyae (13)

Kig-Kpg  370,2-108.149,5-10¢

Koy = —— = = 106,5-10¢ xH-m/pas;
th + K2(p 370,2-10°% 4 149,5.10
B ypoene nepekputua 111 araxka
Kyg - K 106,5- 106-63,23- 105
K= ——2 = 39,0-10¢ kH-u/paz;

Kyp+Kag "~ 106,5-108 + 63,23.10°
B ypoBHe nepeKputHs IV araxa

Kap-Kip 39,0-100-39,9- 10
72 - .108 .108
K3y +Kyg 39,0-10% 4 39,9-10

K4w = = 19,7.108 xH-m/pag.

OnpenensieM MoaRYIO ceficMHYECKYI) HArpy3Ky, AERCTBYIOMYIO Ha
nonepeynyio paMy «a» f0 OcH 8 ¢ yueTOM NOBOpOTa 3jauHsa (0o pHc. 3)
Iasl Tpex $opM coOCTBEHHHX Koaebanufi.
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Hasa 1 popMH KoseGaHHK

sty= 0 L8018 41500 06— 88,8
W= 9 19,7.108 T T TR KD

Ss+ S C3al
= R Gat Sy o0

32 n
1972,3 4- 710 2,54-104.18
— S0 = 5 oo (72,34

+-710)-0,96 — 88,8 — 239,4 kH;

S, S3+ S Caa l
B ES L Lel sts S e
n 29

o o 710 1972,34- 1066,2
—S53—=8 = 9

I
SZa

II

5,98-104.18
+ 106,5.108
—239,4 — 88,8 = 124,7 xH;

(710 4 1972,3 + 1066,2)-0,96 —

Si+S3+S.+ S Cia /.
R e R AN R A A
n Klqa
710 4- 1972,3 - 1066,2 - 499,9
— S Sy sfy = IR RIS

14,86-10¢-18
370,2-10¢
—88,8—239,4—124,7=47,7 xH.

Has 11 hopmbi Koslebanui

-104.1
630,3  _L.6-10%18 o) 50,06 =—78,9 «H;

(710 + 1972,3 - 1066,2 - 499,9)-0,96 —

da ™ 9 19,7-108
—630,3 —588,7  2,54.104.18
no__ : L , 8,7) 0,96 —
Saa 9 39,0108 (6303 4 588,7)

—(—78,9) =— 70,2 kH;
— —588,7 - 1803, ,98.104.18
s - 630,3 — 588,7 -- 1803,9 598!‘ (—630,3—
a 9 106,5-10°
— 588,7 - 1803,9)-0,96 — (— 78,9) — (— 70,2) = 219,6 kH;
—630,3 — 588,7 - 1803,9 4 1308,2
y +

(—630,3 — 588,7 4 1803,9 - 1308,2) X

o __
Sla_‘

14,86-104.18
370,2-108
X 0,96 — (—78,9) — (—70,2) —219,6 = 152,5 kH.
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Has 111 dopmsl xonebanui
242,3 1,6-104-18

g = 242’ '01 = ’ ;
Aa 9 -+ 19.7-10° 30,96 = 30,3 xH
242,3 — 344,3 2,54.104.18
L p— — — =
Si, = y + 39.0- 10° (242,3 — 344,3) 0,96 — 30,3
=— 42,7 xH;
242,3 — 344,3 - 55,1 5,98.104.18
n_-—= AR ’ 242,3— 344,3 4- 55,1
S2a 9 + 106,5- 108 (242,3—34 T )X

% 0,96 — 30,3 — (— 42,7) = 6,7 xH;
no__ 242,3 — 344,3 - 55,1 -} 141,1
la ™ 9
14,86-10¢-18
370,2-108
—30,3—(—42,7) —6,7 = 16,8 xH.

9. OnpenensieM nepeMellleHHs SIPYCOB paMHl KapKaca oT ReficTBuA
cefiCMHUYECKHX Harpy3oK.

Ilepememenns k-ro spyca IJOCKOA paMH Kapkaca OT JeficTBUA
CeHCMHYECKHX Harpysok ompejenseM no ¢opmyJe

(242,3 — 344,3 -+ 55,1 - 141,1) 0,96 —

n
Xg = 2 6jk Sy

=1

3navenus §,x, NpuBencHHbe B Taba. 26 Ans noaypaMH, AJS BCEro
Kapkaca yMenbliaeM B 29 pa3, a nns onHOH paMH — B 2 pasa. Tak
Kak Oz; CUHTANMCh ¢ TOYHOCTBHIO nOo MHOXHTeNd k=10%Es, To 3HaueHus
Xzi TOXe KpaTHbl 3TOMYy MHOXHTeawo. [lepeMeiienus xi, x;, xs (M) nox-
CUMTaHH AJs BonepeuHofi pamun 6e3 yueTa NOBOPOTAa 3janua (pama mno
OCH §), 2 NEPEMELICHAS X 1g» Xog X2, (M) LIS paMul Mo ocH 8 ¢ ydeToM
KPYTSALIEro MOMeHTa.
Ins I dopmu koaebanni
x; = (0,035-499,9- 103 4 0,041-1066,2-10% 4-
- 0,041-1972,3-10% + 0,041.710,0-108) £/18 = 9,5-103 &;
XY= (0,035-47,7-10% - 0,041.124,7-10% + 0,041-239,4-10% -
+0,041-88,8-10%) £/2 = 10,12-10% k;
x; = (0,041.499,9.10% 4 0,087.1066,2-10% 4- 0,094.1972,3.10% 4-
-+ 0,094-710,0-103) £/18 = 20,3-10% k;
Xyp= (0,041.47,7-10% 4- 0,087.124,7 -}- 0,094.239,4-10%
-+ 0,094-88,8.10%) /2 — 21,8-103 &;
x3 = (0,041-499,9-103 4- 0,094 1066,2-10% |-
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+0,205-1972,3-10° + 0,213.710,0. 10%) £/18 = 37,6.10%
%3 = (0,041.47,7-10° -+ 0,094-124,7- 10 -+ 0,205+ 239, 4. 103 .|
+0,213-88, 8-109) £/2 = 40,8-10% k;

%, = (0,041-499,9- 103 4- 0,094-1066,2- 103 -+
+0,213-1972,3- 10 +- 0,325.710,0-10%) £/ 18 = 42,9. 103 4.
— (0,041-47,7-10° - 0,094.124,7- 10° 4- 0,213- 239, 4. 105 -+

4-0,325-88,8-10%) /2 = 46,8-103£.

X4

Jlasa 11 popMu KosMeGaHHI
xy = [0,035.1308,2- 103 4 0,041-1803,9- 103 4-
0,041 (— 588,7-10%) + 0,041 (— 630,3-10%)] £/18 = 3,88. 105 £;
1= 10,035 152,5-10% - 0,041-219,6-103 |-
+ 0,041 (— 70,2-10%) -+ 0,041 (— 78,9-109)] k/2 = 4,11.108 4
%z = [0,041-1308,2-10° - 0,087 - 1803,9-10° -|-
40,094 (— 588,7-10%) - 0,094 (— 630,3-10%)] £/18 = 5,33.103 4;
Xop = [0,041-152,5-10% - 0,087-219,6-10° + 0,094 x
X (— 70,2-10%) + 0,094 (— 78,9-10%)] £/2 = 5,67 10 4;

x5 = [0,041-1308,2-10% 4 0,094-1803,9-10° +
4 0,205 (— 588,7-103) -+ 0,213 (— 630,3- 10%)} &/ 18 =—1,76. 103 ¢
x3p = [0,041-152,5-10 1- 0,094-219,6-10% +
40,205 (— 70,2-103) 4 0,213 (~~78,9-10%)] £/2 =—2,15-103 ¢;
%, = [0,041.1308,2. 103 -~ 0,094 -1803,9- 10 -
40,213 (— 588,7-10%) ++ 0,325 (— 630,3.10%)] £/18 =—15,95.103 4,
£4q = [0,041.152,5-10° + 0,094-219,6-10% + 0,213 (—70,2.103) 4
+ 0,325 (— 78,9-10%)] £/2 =— 6,86-10%,

?

Das 111 popmbl KOIeGaHkA
x, = [0,035-141,1-10% + 0,041-55,1- 103 4-
40,041 (— 344,3-10%) - 0,041.242,3.10%] £/18 = 0,167.10% g,
%1p = [0,035-16,8-105 - 0,041-6,7-10% 4 0,041 (—42,7.10%)
- 0,041-30,3-103) £/2 = 0,178-10° &;
x, = [0,041-141,1.103 4 0,087-55,1-10% +-
-+ 0,004 (— 344,3-103%) -}- 0,094.242,3-10%) /18 = 0,055. 103 ¢,
%o = [0,041-16,8-10° 0,087-6,7-10% 4-
+ 0,094 (— 42,7-10%) +- 0,094.30,3-10%] /2 = 0,05- 103 ¢;
%3 = [0,041.141,1-10% 4- 0,094-55,1-10% 4
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- 0,205 (— 344,3-10%) - 0,213.242,3. 10%] £/18 =— 0,445 108 &3
X3 = [0,041-16,8-10° 4 0,094-6,7-10%
+ 0,205 (— 42,7-103) - 0,213-30,3- 10%] £/2 =— 0,49. 108 &;
x; = [0,041.141,1-103 -1 0,094.55,1-10% - 0,213 X
X (— 344,3-10%) 4 0,325-242,3-103] £/18 = 0,91 - 103 £;
X3 = [0,041-16,8.10% - 0,094-6,7-10% + 0,213 (— 42,7-10%) 4
+0,325.30,3-103] £/2 = 1,04 103 &.

10. Onpegensem wusruGaiolliie MOMEHTH B MONEPEYHOH paMe Kap-
Kaca.

Hsrubaromue mMoMeHTbt OT AeHCTBHA CEeACMHYECKHX HArpysok orpe-
aeJqsieM 1o opmyiie

n
M= 2 Xp Mhi
k=1
rle Xp— nepeMemieHue k-ro sApyca oT AECHCTBHA CeACMHYECKHX Ha-
FPY30K;
My — ¥arubaomue MOMEHTH OT EeMHHUHOrO CMELICHHS K-rO Apyca
(puc. 119).

B kavectBe mpumepa BHYHCAHM H3rHOaOIHA MOMeHT Mpis B y3Jje
P u Mgs B y3ne b (cm. puc, 113) B nonepeunofl pame, 6e3 ydeTa mnoso-
pora 3ianusi (pama N0 ocH 5) H MOMeHTH Mpg, H Mps, B Tex xe
yanax nonepeyHoll paMul mo ocH 8 ¢ yuerom moBopora 3jaaHud. Hanomu-
HaeM, UTO UHCJOBBle 3HAueHMs H3THOAOIHX MOMEHTOB My KpaTHH MHO-
Kuredo 1/k=FEg-10—% a 3Ha4ueHHA nNepeMellieHHH X; KPaTHH MHOJKH-
TeI0 R H HO3TOMY NpH ONpeREJEeHHH YCHJIHH 3TH MHOXHTENH COKpa-
marwres.

Has I ¢popmmul kone6annii:

Mg5;=9,5.10%.0,016 + 20,3-10% (— 0,486) - 37,6-10%.13,971 -
-+ 42,9.103 (— 13,507) =— 63,8 kH-m;

Mps,, = 10,12-108.0,016 + 21,8103 (— 0,486) +- 40,8.10%-13,971 -
- 46,8108 (~— 13,507) =— 71,2 kH.M;
Mpe=9,5.10% (— 32,659) + 20,3-10%.2,588 + 37,6- 103 (— 0,042) -

-+ 42,9.10% (—0,05) =— 261,4 xH-M;
Mpgp= 10,12-103 (— 32,659) -+ 21,8-10%-2,588 -
-+ 40,8.10% (— 0,042) - 46,8+ 10% (— 0,05) =— 278,1 KH-M.
Has II popmbl KonebGanuii:
Mg-=3,88-10%-0,016 + 5,33 103 (—0,486) + (— 1,76-10%) X
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X 13,971 + (—5,95-10%)(— 13,507) = 53,2 kH-uM;

Mgz = 4,11-10%.0,016 + 5,67-10% (— 0,486) + (— 2,15-10%) X
%X 13,971 4 (— 6,86-103)(— 13,507) == 59,4 kH-M;
Mp,e = 3,88.10% (— 32,659) 4 5,33-103-2,588 4 (— 1,76-103) X

X (—0,042) + (—5,95-10%)(—0,05) =— 112,5 xH-Mm;
Mpgp = 4, 11-10% (— 32,659) + 5,67.10%-2,588 - (— 2,15-10%) X
X (—~0,042) 4- (—6,86-10%) (— 0,05) =— 119,5 kH-m.
Has 11T dopmut kKonebanwuii:
Mg;= 0,167.10%-0,016 -- 0,055- 103 (— 0,486) + (— 0,445-10%) X
X 13,971 -+ 0,91-103 (— 13,507) =— 18,5 xH-wm;
Mps,,=0,178-103-0,016 - 0,05-10% (— 0,486) - (— 0,479-10%) X
X 13,971 4-1,04-10% (— 13,507) =— 21,4 xH-M;
Mp = 0,167.10% (— 32,659) 4- 0,055-10%.2,588 - (— 0,445. 10%) X
X (—0,042) 4+ 0,91.10% (—0,05) =—5,3 kH-m;
Mpi,=0,178-10% (— 32,659) -+ 0,05-103.2,588 - (— 0,479.10%) X
X (—0,042) + 1,04-10%(— 0,05) =~~5,7 xH-Mm.

AHAaNOrHYHO BBHIYHCJSIOTCS U3FHGAIOUIHE MOMEHTH B OCTaJbHBIX CTepiK-
HAX PaMH.

OnopH H3ruGalcuiuX MOMEHTOB OT AeHCTBHS CEHCMHUYECKHX HArpy3ox
npuBeAeHH Ha puc. 120 u 121.

11. Onpeneasiem pacyueTHsie H3ruGalolllie MOMEHTH B paMe Kapkaca
€ Y4eTOM BAMAHHA BHCUIHX GopM Kosebauuii.

Pacyetnple usrubamuHe MOMEHTH B INPOH3BOJLHOM CEUYEHHH 3Je-
MEHTOB PaMbl C yYeTOM BJIHAHHS BHCWHX (GopM KohebaHuil onpenens-
joTcs o hopmMyde

i=3
My = ]/ M2,
i=1
rie Mp— pacueTHoe 3HauYeHHe MOMEHTOB B pacCMaTpHBAEMOM CEUeHHH
OT AEeHCTBHS ceHcMHYECKOH HArpy3KH;
M;— 3HayeHHs MOMEHTOB B CEUYEHHH MO 3MIOpPaM OT Kaxaoi dopMH
KoJiebGaHu#,

Bouncaam pacyeTHoe MomenTH Mps B y3ne b B Mpg B yane P
NONepeyHOR paMbl 110 OCH 5.

Mys= )/ (—63,8)2 - 53,22 F (— 18,5)2 = 85,1 xH.u;
Mpig=—V/ (— 261,47 - (— 112,5)° + (— 5,3)2 = —284,6 kH-u;
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Puc. 120. Sniops! u3rubarollEX MOMEHTOB OT fAeilicTbua ceACMHUYECKHMX CMA B NO-
gepeuHod pame nNo ocu 5

a — nepsas QopMa KoaeGapnf; 6 — BTopaa dopma goneGaHull; 8 — TpeTh dopua
KoJjie6aunyfi

d) 8 f
w30 820 3 O R3O & O -9
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Puc. 121. dniopst u3rnGaOmEx MOMeHTOB OT AeAcTBHH CceACMHUYECKHX CHA B DO~
nepeuHoi pame no ocH §

a — nepas ¢opMa KoneGauull; 6 — propas ¢opMa koanebaHHs; 6 — TpeTba dopMa
KoneGaHu#

Bhiugcasiem pacuetibie moMedTH Mps, B y3ae 5 # Mpjg, B y3«
Je P nonepedHoll pamul 1o ocu 8:

Mpsy =V (— 712 159,88+ (—21,4)* =95,2 xHm;
Mpigo=—V (=28 EF (= 119,5)  (— 5,72 = —302,7 kH-m.

AHanorTHYHO ONpeAeNsiOTCA PACYCTHHE YCHAAA B APYTHX CTEPKHAX
paMui.

14* 203



Ilpumep 4. Pacuer Xene3o6eToHHol thepMHB MOKpHTHS HA ocoboe co
yeTaHHe HArpysoK C YVYeTOM BePTHKaALHOH ceHCMHYECKOH HArpysku

HCXOOHbIE NAHHBIE

OnpenenuTh BEJHUHHB YCHJHH B CTEPXHAX THNOBOH KenezoberoH-
HOM cermeHTHON (epmu 20C24-3/4AIV-C (cepus I1K-01-129/78) no-
KPHITHA 3AaHHS C PACYETHOH CeHCMHYHOCThLIO 8 6alioB OT HEACTBHA Bep-
THKaJbHHX CefCMHUECKHX Harpysok. Mapka GetoHa ¢epm Me=450
(Es=3,1-10* MIla). PacraHyTtele 3JeMeHTH (pepM  3aapMHPOBaHLl
cramsio kaacca AIIl (E;=2-105 MTIla). Kareropus rpyHTOB INVIOMIAAKH
CTPOHTENbCTBA 1O ceficMuyeckHMm cBoficrBam — 1. Ilo donyctmbiM  BO
BpeMsl CefiCMHUECKOrO BO3JEHCTBHS NOBPEXAEHHAM KOHCTPYKIHHA 37a-
HHe OTHOCHTCS K 1. 1 Taba. 4.

Hlar ¢epm 6 M. Ulnpuna naut nokpuitua 3 M. Harpysky, aeftctByio-
mye Ha (pepMy, COCPEAOTOUEHH B y3Jax BepXHero nosca.

JuraMuueckas pacueTHas cxema (pepMbl NOKa3aHa Ha puc. 122.

1. BennunHb BepTHKaJbHBIX Harpysox npuBedeHn B Taba. 30.

Tab6bauma 30
Hopua- _Kfq’_‘b;mf_"ff__ Pac-
Epuunua | ryppag geTHas
Harpyaka H3Mepe- | yarpys- | mepe- coue- | marpys-
HEsA Ka TPY3KH | Tapusl Ka
Bec:
KPOBJH klla 0,44 1,2 0,9 0,47
YTenIUuTeNs » 0,6 1,2 0,9 0,65
NJHTH TOKPHITHR C 3a- » 1,45 1,1 0,9 1,44
JMBKOH LIBOB
dbepumb xH 149 i1 0,9 {147,5
OxsuBaneHTHas Harpyska| KH/M 4,19 1,1 0,3 1,4
Ha $epMy OT NOIBECHHX
rpy3oB
Bec chera xIla 1 1,4 0,5 0,7

Pacuernan narpyska ua 1 m depmu: g=6(0,47+0,65+1,44+0,7) +
+1,44147,5/24=27,11 xH/m.
PacueTtnas ycioBHast Harpyska: Q=27,11.3=81,33 xH.
Macchl, cocpefloTOYEHEBiE B y3/1aX (epMbl, OLHHAKOBH H PaBHH
o 81,33.10% 8990 5 xr
= = ——— = 3 KT .
M=NE="g 8l
2. Yeunna B cTepXHAX ¢epMH OT €IHHHIHHIX CHJ, NPHKJaJZHBae-
MHIX B y3Jlax BepXHero nosca, npHeejeHs B Ta6u. 31.
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Puc. 122, Inaamugeckas pacuerHas cxema depmbl

Tab6auwa 31

0503~ 3HaueHHA YCunH B CTepXHAKX OT eAUHHYHBIX Cril, NPHKAAABIBae-
HayeRda MbIX B Y3J4X BepXHero rnosca depMu
YCHAUH
CT .
B ap P, P, P, P, P, P, P,
Bepx- Nj |—1,862—1,602i—1,332{—1,062{—0,792—0,522 | 0,261
vl N, |—0,935|—1,87 |—1,554|—1,239 |—0,924 |—0,609 | —0,305
nosic Ny |—0,896|—1,791|—1,4891—1,188|—0,886|—0,584| —0,292
N, —0,493 |—0,986 |—1,496 |—2,006 |—1,496 [—~0,986 | —0,493
Ny |—0,493)—0,926 |—1,496 |—2,006 |—1,496 |-—0,986 | —0,493
Ng |1—0,292|—0,584 {—,886 i—1,188 [—1,489|—1,791 | —0,896
N, |-0,3051—0,609 |—0,924 |—1,239 |—1,5b4 |—1,87 | —0,935
g |—0,261 {—0,522 }—0,792 |—1,062 |—1,332 |—1,602 | —1,862
Hux- Ny 1,643 1,413| 1,175 0,937] 0,698] 0,46 0,23
miit Ny, | 0,673) 1,347) 2,044] 1,629| 1,215| 0,801| 0,4
nosic Ny { 0,4 0,801 1,215 1,629 2,044 1,347 0,673
Ni| 0,23 0,46 0,698 0,9371 1,175 1,413 1,643
Pac- N,31—0,851] 0,422} 0,351} 0,28 | 0,209| 0,138] 0,059
kocw Nyt 0,295) 0,59 |—0,752|—0,56 |—0,447—0,293|—0,147
Ny5|[—0,2451—0,49 |-—-0,743| 0,498| 0,372 0,245 0,122
Nis| 0,122 0,245| 0,372 0,498|—0,743|—0,49 |—0,245
Ny, 1—0,147 |—0,295 {—0,447 |—0,56 |—0,752] 0,59 0,29
Nyl 0,069 0,138{ 0,209| 0,28 { 0,351} 0,422|—0,851
Croli- Nyg| ©0,203|—0,594| 0,338] 0,269] 0,201 0,132{ 0,066
ku N, | 0,082] 0,164| 0,248/—0,667) 0,248 0,164] 0,082
N, 1 0,066f 0,132} 0,201} 0,269] 0,338]—0,594 0,203

Boiuncrienne 3/1eMeHTOB MaTpPHUB eIHHHYHBIX mepeMelleduii (cM/xkH),
yBenuuenHnx B 1000 pas, npusogurcs B rabu. 32,
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Ta6anuwa 32
SR
= e g Q
3} ,Q" %Eo
o 1 = s . ]
x
B ~ = X g = | X
Sl s (&2 |8 {5513 - = « & = =z F 3
[ X - o ] < el o . ws| = | @ w|
§| & | 8 S |8E ) oE | T T S S o S B = ==
& « -— o~ C:] —~ -] —~ © -~ —
= |5 g L gE | o (S Bllu el | Ellw | Bl | Eofw | Sojw” | & )T
5l o | B S R T B el B == = | Fx ~ | Flz| 7=
sl E [E%| 5 |Ez Sz ||zl z~lz(<|{21<]=z1<]21%]|5|%
3 &) 5 § '4;‘3.' § S| -l o Sl o i j=ol AV Twl e [SN S Yl o
> = Ew = =R = 2w W =l =z Ly 2 lw z 'y P

328,7| 700 {0,151 o= - 0,624 0,45 0,375 0,299 0,22 0,147 0,073 0,388
308,71 700 Jo,14 - - 0,122 0,245 0,203 0,162 0,121 0,08 0,04 0,489
301 700 0,139 — —_ 0,112 0,223 0,185 0,147 0,11 0,073 0,036 0,446
301 700 0,139 — —_ 0,034 0,068 0,103 0,138 0,103 0,068 0,034 0,135

301 700 0,139 - - 0,034 0,068 0,103 0,138 0,103 0,068 0,034 0,135

301 700 10,139 — - 0,012 0,024 0,036 0,048 0,06 0,073 0,036 0,047
303,7{ 700 {o,14 -— -_ 0,013 0,026 0,039 0,053 0,066 0,08 0,04 0,052
328,7( 700 10,151] -~ — 0,01 0,02 0,031 0,042 0,052 0,063 0,073 0,041

580 | 750 (0,25 | — | — | 0,675 | 0,58 0,483 | 0,385 | 0,287 | 0,18 | 0,094 | 0,499




203

Ny, | 600 750 {0,258 ~— ~ {0,117 0,234 0,355 | 0,283 0,211 0,139 | 0,07 0,468
Ny | 600 | 750 0,258 — | — | 0,041 0,083 | 0,125 0,168 0,211 0,139 | 0,07 0,166
Ny, {580 | 750 {0,25 | — | — | 0,013| 0,026| 0,04 0,054 | 0,068 | 0,081 0,094 | 0,053
Ny, | 328,71 225 {0,471 3,14 |5,234| 0,341 | —0,169 | —0,14] | —0,112 | —0,084 | —0,055 | —0,028 | —0,931
Ny, |403,6] 225 [0,579] 3,14 | 6,426 | 0,558 1,117 | —0,123 | —0,1 —0,076 | —0,05 | —0,278 | 2,234
N, |403,6] 225 10,579| 3,14 |6,426] 0,035 | 0,07 0,105 | —0,783 | —0,585 | —0,035 | —0,017 | 0,139
N, (403,6] 225 10,579 3,14 |6,426| 0,096 { 0,192 0,291 { 0,39 | —0,052 | —0,035 [ —0,017 | 0,385
Ny, |403,61 225 (0,579 3,14 |6,426{ 0,012 | 0,025 0,038 0,048 | —0,064 | —0,556 | —0,278 | 0,05
Ny |328,7( 225 {0,471 8,14 {5,234] 0,025 | 0,05 0,075 | 0,101 0,126 | 0,152 | —0,027 | 0,1
Ny [245 | 225 |0,351| 3,14 | 3,901} 0,161 | —0,042 | 0,267 | 0,231 0,159 | 0,104 | 0,052 | 0,124
Ny, [295 | 225 |0,423| 4,52 [3,263| 0,022 | 0,044 | 0,066 | —0,023 | 0,066 | 0,044 | 0,022 | 0,088
Ny |245 | 225 10,351/ 3,14 |3,901] 0,0,, | 0,034 0,052 | 0,069 | 0,087 | —0,014 | 0,052 | 0,069
21
2,974 | 3,368 | 2,708 | 1,72 1,189 | 0,755 | 0,175 | 7,039

S == 21 NN U[[Eg 4, (E, A,)]
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Hpodorxcenue taba. 32
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Ny [328,7| 700 {0,151 = _ 0,322 0,257 0,192 0,126 0,268 0,214 0,159 | 0,17
N, [303,7] 700 (0,14 | — — 0,407 0,324 0,242 0,159 0,339 0,27 0,201 | 0,215
Ny 130t 700 10,139 — — 0,37 0,296 0,22 0,145 0,309 0,246 0,183 | 0,196
N, |301 700 10,139 — _ 0,205 0,275 0,205 0,135 0,311 0,417 0,311 | 0,559
Ny | 301 700 10,139 — - 0,205 0,275 0,205 0,135 0,311 0,417 0,311 | 0,559
Ny {301 700 {0,139 — — 0,072 0,096 0,121 0,145 0,109 0,146 0,183 | 0,196
N, |303,7| 700 (0,14 | — —_ 0,079 0,106 0,132 0,159 0,12 0,16 0,201 | 0,215
Ng |328,7| 700 {0,151 — — 0,062 0,084 0,105 0,126 0,095 0,127 0,159 | 0,17
N, |580 750 0,25 | — —_ 0,415 0,331 0,246 0,162 0,345 0,275 0,205 | 0,219
Ny, | 600 750 {0,258 | — - 0,71 0,556 0,422 0,278 1,078 0,859 0,641 | 0,685




Ny [600 | 750 |0,258| — | — 0,251 | 0,337 | o0,422| 0,278 | 0,381 0,511 | 0,641 | 0,685
Ny |580 | 750 |0,25 | — | — 0,08 0,107 | 0,135 | 0,162 | 0,122 0,164 | 0,205 [ 0,219
Nys |328,7| 225 |0,471] 3,14 |5,234] 0,774 | 0,618 | 0,461 | 0,304 | 0,644 0,514 | 0,383 | 0,41
Ny, |403,6] 225 |0,579| 3,14 | 6,426 —0,257 | —2,12 | —1,602 | —1,117 | 0,327 0,244 | 0,195 | 0,182
Ny |403,6] 225 [0,579| 3,14 {6,426| 0,211 | —1,566 | —0,106 | —0,07 | 0,32 | —0,214 | —0,16 | 1,591
Ny, {403,6] 225 lo,579] 3,14 {6,426 0,585 | 0,783 | 0,105 | —0,07 | 0,888 1,189 { —0,16 | 1,501
Ny, |403,6] 225 10,579| 3,14 |6,426] 0,076 | 0,09 | 0,128 | —1,117 | 0,116 0,145 | 0,195 | 0,182
Nye |328,7] 225 10,471 3,14 |5,234] 0,151 | 0,202 0,253 | 0,304 | 0,228 0,306 | 0,383 | 0,4l
Ny, |245 | 225 |0,351) 3,14 [3,901| —0,07 | —0,056 | —0,042 | —0,028 | 0,445 0,354 | 0,264 | 0,282
Ny |205 | 295 10,423 4,52 {3,263 0,133 | —0,046 | 0,133 | 0,088 | 0,201 | —0,07 0,2 | 0,189
Ny (245 | 225 [0,351] 3,14 |3,901( 0,103 | 0,138 0,174 | —0,028 | 0,157 0,211 | 0,264 | 0,282

21
Smn= 3, N'N? I,/[EcA;(Ea A)l| 4.884| 1,003 | 2,062| 0,276 | 7,114| 6,485 | 4,964 | 9,207

=1

82* IlpuBeneHb! TOMBKO VST PACTSHYTHIX OT €IHHHYHBIX CHJ cTePXKHEH, BLINOAHACMbIX 0€3 NPeABapPUTENbHOIO HAUDSKEHHS,

© g4l KOTOPHIX corJiacHo 1. 3.37 ecTKOCTb ceueHuil npuuumaerca E Ao,



Mannua €IHHHYHBIX nepememenuﬁ HMEeT BHA:

2,974 3,368 2,708 1,72 1,189 0,755 0,175
3,368 7,039 4,884 1,093 2,062 0,276 0,755
2,708 4,684 7,114 6,48 4,964 2,062 1,189
10-3 1,72 1,093 6,485 9,207 6,485 1,093 1,72 o7
1,189 2,062 4,964 6,485 7,114 4,884 2,708
0,755 0,276 2,062 1,093 4,884 7,039 3,368
0,175 0,765 1,189 1,72 2,708 3,368 2,974

OnpeznensieM GOPME H COOTBETCTBYICUIHE HM YaCTOTH COGCTBEHHBIX
Koaebanuii ¢epMbl, HeoGXOAMMBIE ) BBIYHCJEHHH CeMCMHYECKHX Ha-
rpyaok. IIpn sTOM paccmaTpuBaeTcsi CHCTEMa C cOCPejOTOUYEHHBIMH (B y3-
Jax BepxHero flosica QepMbl) MaccaMd H KOHEUHBIM YHCJIOM cTeneHed
cBOOOAbI, pABHLIM YHCJAY 3THX y3J0B,

B cBa3u ¢ cHMMeTpHEd (epMhul H m=mg=..M;=m CHCTeMa ypaBr
HeHuit (41) moXer OHITB yOpDOUleHA TMYTEM pacu/eHEHHs] €e Ha [Be He-
3aBHCAMBIE JPYT OT APYra CHCTEMH YPaBHEHHH, OJHA ¥3 KOTOPHIX OMH-
CbiBaeT CHMMETPHYHHIE, a Hpyras — KOCOCHMMeTpHutbie (OPMH KoJe-
Gannuil.

IlpunuMas B cHcTeme (41) n=7 ¥ NOACTaBAAs B YeTbipE NEpPBHIX
ypaBuenus ee X;=X7, Xo=2Xs; Xs=X; noayiaem CHCTeMY, ONACHIBAIO-
myro cuMMeTprIHEe HOPMHE KoJebaHuA:

/ 1
(801 81r = ) X B+ 800 Xt Bra ot ) Kot
+ 514 Xy =0
1
©21 1+ 8:7) Xy + (‘522 + By — pz_m> X,
- (Ba3F B25) X3+ 829+ Xy =0;
1

(831 -+ 837) X1+ (832 -+ 836) Xz -+ (533 -} Ogg — ﬁ) X3+

+ 834 X4 = 0;
(641 + 647) Xl + (642 + 646) X2 + (643 + 645) X3 +

1
+(644— pgm)X4=0.

(98)

HMcnomssys (97) m (98), coctaBasem cucremy ypaBHeHmS AJMA CHM-
MeTpHYHHX (hopM Konebauui depmul 20 C24-3/4A1V-C.
OKOHYaTeJbHO NMOJMYYaeM:
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(3,149-— )X1+4,l23X2+3,897X3+1,720X4=0;

p*m
/

1
4,123X; - K7,315 — ;z—m-) X, 46,946 X5+ 1,093X, = 0;

| (99)
3,897X, - 6,946X, + <l2,078 — W) X3 -+ 6,485X, = 0;

1
3,44X, + 2,186X, + 12,97X3 - (9,207 — m)x4 =0.
p

B cucteme ypaBHeru# (99) MHOXUTENL NpPM €ARHHUHHIX DiepeMerue-
Huax 10—3 ang ynpomleHHsl 3aMECH ONyileH M YYHTHBAETCA TOJbKO B
KOHeyHoM pesysbraTe, CHCTeMY ypaBHeHHH JJsi KOCOCHMMETDHYHHIX
thopM KoneGauuit He 3amHcHBaeM, TAK KaKk HeoOXoiuMHe AJs Ompeiele-
HHsi celicCMHYeCKHX Harpysok 3HayeHHs 4acToT H ¢opm Koaebamui ycra-
HaBJHBAIOTCS H3 NPHBEJEHHON BHIIIE CHCTEMH YPaBHEHHH.

B pesyabraTte pellleHusi CHCTeMBbl ypaBHeHHs (99) moaydeHo:

nepBas 9actoTa CoGCTBeHHHX Kodebanufi py=22,25 paa/c; koopau-
HaTH | GopMbl cOGCTBEHHBIX KOMe6aHHA —

A1) =(0,3685; 0,552; 0,968; 1).
PR i T
Ilepuon dpopmbl Konebauui 1= o =m0 .
Tak xax noaydyeHHOe 3HaueHue NepHoja menbine 0,4 ¢, TO B COOT-
BeTCTBHH ¢ I. 2.11 MOXHO orpanuunTbest yueroM I ¢opwmn koaeGaHHH.
Iostomy ompepenenne nocaenyomnx ¢GopM KoJeGaHHH M YacTOT NPOM3-
BOJHTb He CJeLyeT.
CeiicMHYECKHe Harpyskd, QefCTBYIOILUe B y3jax ¢epMsl, onpeaens-
1o1cs no Gopmyaam (1) u (2).
Sp = Ky Ky Q AB; Ky M3
K1=0,25 —no rta6a, 4 aasa 3nauuit oo o, 1;
Ke=1—mno n. 2.13;
Q-=81,33 gH;
A=02—mno n. 2.7 pas spaHuil ¢ pacueTHOH ceficMuunoCTbIO 8 0aJj-
NI0B.

p=1/T:=1/0,28=3,57>3, npunamaem P=3 —rno cdopmyre (3) mia
rpyutos I Kateropus;

K¢=i — 1o 1. 2.13.

3HaueHHA ¥}, onpefensem no dopmyne (96), B Kotopoi

c (7}
Gi=——""">
3 [P
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Puc, 123. Kpannui (@) u cpepuufi (6) ysam pambl ¢ GeckouconbHpiM ONMHpAHHEM
pHreael Ha KOJOHHDI

! — Koaonna; 2 — noNepeyHbi pUrenb; 3 — HPOROALELI DHresb
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Puc. 124, Kpa@vni (a) # cpennust (6

mene3oberoHHLIe KOHCORY KOJOHH
1 — K0JIOHH4; 2 »~ MONEPeUHbill PHIERA
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Ne=734 kpy
a) I =
A
W= 703 ke 0= 112 KkH
e
——T
/P
} ——— 7_____H

My = 554 kH 4

)MT 555 kH M ; %Bj

\

—

Y,

R S — A
Ny= 734 kH Ny= 794 kH

My= 285 kH m M= 332 kHM
Gy= 103 kt Q=712 kH

Puc. 125. PacuerHne cxemb ycuanii B kpafiHem (a) M cpeAneMd (6) y3ae PaMul
€ Geckoncoabliim onppashem paresefi Ha KONOWBLI

TaK Kak

Mmij=my=my,=...Mm,

_ 10,3685+ 0,55240,968) 24 1] _ .
1 [(0,36852 - 0,5522 + 0,9682) 2 12

Vi = My = 0,3685.1,27 = 0,468; Ty, = 7z = 0,552-1,27 = 0,701;
TNy = Nys = 0,968.1,27 = 1,229; 1, =1.1,27 =1,27.
OnpencineM sHagenus ceACMBUCCKUX HArpy3ok
Sy = S;=0,25.1.81,33:0,2.3.1.0,468 = 5,71 xH;
Sy =Sy = 0,25-1.81,33.0,2.3-1.0,701 = 8,55 kH;
S = Sy =0,25-1.81,33.0,2-3-1.1,229 = 14,99 kHj;

S, =0,25-1.81,33:0,2-3.1-1,27 = 15,49 xH.

Hupekc npH Harpyske yKa3HBAaeT HAa HOMEp Ya/ia BepXHero MOsca,
B KOTOpPOM COCpeAOTodYeHa Harpyska. ITo BHIUHC/IEHHLIM 3HAYEHHAM cefi-
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Ta6nanoa 33
3raueHns
CyMMapHBIX
O6oanauenue yeuanuii _ . _ o _ yeuml
B CTepHAX S, =5,71 S, = 8,55 S, ==14,99 S, = 15,49 S; = 14,99 S, = 8,55 S, = 5,71 7
N
S
=1
Bepxnuit Ny -—10,63 —13,7 —19,96 —16,45 —11,87 —4,46 —1,49 —78,56
nosic N, —5,34 —15,98 —23,29 —19,19 —13,85 —5,21 —1,74 —84,6
Ng -—5,12 —15,31 —22,32 —18,40 —13,28 —4,99 —1,67 —81,09
N, —2,82 —8,43 —22,43 -31,07 —22,43 —8,43 —2,82 —08,43
N, —2,82 —8,43 —22,43 —31,07 —22,43 —8,43 —2,82 —98,43
N, —1,67 —4,99 —13,28 —18,4 —22,32 —15,3t —5,12 —81,09
N, —1,74 -—5,21 —13,85 —19,19 —23,29 —15,98 —5,34 —84,6
Ny —1,49 —4,46 —11,87 —16,45 —19,96 —13,7 —10,63 ~—78,56
Huxnuit Ng 9,38 12,08 17,61 14,51 10,46 3,93 1,31 69,28
nosc Ny 3,84 11,52 30,64 25,23 18,21 6,85 2,28 98,57
Ny 2,28 6,85 18,21 25,23 30,64 11,52 3,84 98,57
Nip 1,31 3,93 10,46 14,51 17,61 12,08 9,38 69,28
Packocr Nyq —4,86 3,61 5,26 4,34 3,13 1,18 0,39 13,05
Ny, 1,68 5,04 —11,27 —8,67 —6,7 —2,52 —0,84 -—23,28
Ny -—1,4 —4,19 —11,14 7,71 5,58 2,09 0,7 —0,65
Nig 0,7 2,09 5,58 7,71 —11,14 —4,19 —1,4 —0,65
19 —0,84 —2,52 —6,7 —8,67 —11,27 5,04 1,68 —23,28
18 0,39 1,18 3,13 4,34 5,26 3,61 —4,86 13,05
Crofixu Nio 1,16 —5,08 5,07 4,17 3,01 1,13 0,38 9,84
Noo 0,47 1,4 3,72 —10,33 3,72 1,4 0,47 0,85
Ny 0,38 1,13 3,01 4,17 5,07 —5,08 1,16 9,84




CMHYECKHX Harpysok ¢ noMmoiubio Tabj. 31 eIHHHYHBX YCHJHE onpene-
JAIOT YCHJHA B €TePKHAX depMl (KH).
Pesyabrath BHUHCAEHHH NpHBEACHH B Tabu. 33.

ITpumep 5. Pacuer XecTKMX Y3J0B XKene306eTOHHOH paMbl MHOro-
9TaXHOTO 3/1aHHS.

PaccuntaTh HA TPOYHOCTb LEHTpajbHble 30HBl Y3JOB IONEPEYHHX
paM ¢ GecKOHCOJbHHIM ONHpaHHeM pHresllei Ha KOJOHHH pHC. 123 u ¢
ONHDAHHEM pHreJiedl Ha :Keje300eTOHHble KOHCOJMH KOJNOHH pHC. 124,
3aaHHe BO3BOAHTCHA HA CTPOHTE/bHOH MJIOLLaJKe ¢ NOBTOPACMOCTBIO cefic-
MHMYECKHX BO3JeHCTBHA 1.

A. PACYET ¥3JIOB PAMbI
C BECKOHCOJIbHBIM OITHPAHHMEM PUTEJIEF HA KOJIOHHBI

Ha cxemax ysjios pHc. 125 noka3aHn yCH/HS, YYHTHIBA€MHE INpH
pacuere LEHTPANbHOR 30HL. DTH YCHJHS OHpeAeJeHH B C(EYECHHAX N0
TpaHHlIaM LEeHTpaJbHOH 30HH H3 KOMOHWHAaUUH YcuJuA npu ocoboMm coue-
TaHHH HATPY30K, SBASIONIEHACS PpAacyeTHOH ANS CeYeHHs KOAOHHB HAA
yaqoMm. Ilpu 21oM BemmuuHm Mk B Qu B KOJIOHHAX NPHHATH paBHHIMH
NOJyCyMMe HX 3HAa4eHHH B BepXHEM M HHXKHEM CCYeHHAX OT y3Ja, a Be-
JHuHHA Ny B HHXHEM ceyeHHH KOJIOHHBH! NPHHSITA PABHOH 3HAYCHHIO, BHI-
YHCIEHHOMY [Jf BepXHero cedenHs. llomepeunble H HOPMAJIbHBHIE CHAH B
pHreJsx He YYHTHBAKOTCA.

Kpaifisnii y3en

1. OnpenenseM BeAHUHHH PABHOZEACTBYIOW(HX BHYTPEHHHX YCHAHA
B CEUeHHSX II0 FPAHHLUAM UEHTPAJbHOR 30HHL

a) Has pureas puc. 126,a: Mp=555 kH-M; b=30 cM; h=60 cm;
ho=546 cM; A2=30,54 cm%; A, =763 cM?% Ra=Rac=375 MIlla=
=375000 xTla {apmarypa xaacca A-IIl); Rpp=13,5 MIla=13500 klla
{6eton mMapku M300).

OnpepensieM HeOGXOAMMOCTb YCTAHOBKH 1O pacyeTy cXaroii apma-

TYPHL.
BouncngeMm snaueHue

Ay = M/(Rygp bh2) = 555/(13500.0,30,546%)= 0,46.

XapakTepHcTHKY cXaToli 30HH OeToHa onpeledseM no dopmyne (31)
raas CHrI1 II-21-75, yroymHB ee B CBA3H C NpeAcTaBieHHEM Rup,
Mlla:

£ = 0,85 —0,008Ryp = 0,85 — 0,008.13,5 = 0,742.
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Dcew. ‘i
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Puc. 126. PacgeTrHas cXeMa ycn.nm‘l B HONEPEIHOM CeYeHHU pureast (d) H KOXOHHMB
(6), npuuMmaeman npu OHPCREJNEHHH BEAHIHH pasHOACACTBYIOUIHX BHYTPEHHHX

YCHAHK ¥ paccTOAHKA MeXAY HHMH

a) 5)
,__F '_—'——’—"'VL'___—'_"
Dy cx Lz ) Dxp Zx
‘ o Typ Gk Dy cw
o O o sl Wag R
Waop ; Dop | 1o i 4 7| 1 Drew
N, I |
<S5 1 Waem 5 1
Wooom . Beom, Y1 N | ;?ﬂ s w&p,,,: R
__ Wopp == fe— o | =Moo =
Ip ¢ E
LUK Z0 t w Di o Zx Ox Dy
qpkﬁ BKC/V\’7| |

Puc, 127, PacueTHas cxeMa ycHaufi LEHTPAASKOH 30HM KpafiAero (g) u cpeAHero
(6) ysqa paMsl ¢ GeCKOHCONLEBIM ONHPaHHeM DHredeil H2 KOJOHHLL

OnpeneiisieM TpaHHYHOE 3HAUCHHE OTHOCHTEJBHOA BHICOTH CKaTOH 30HMI
Getona Er mo ¢opmyne (14) «PykoBoxcTBa NMO NPOEKTHPOBAHHIO 0ETOH-
HEIX H XKeJe300eTOHHHIX KOHCTPYKLUHH M3 TsXenoro Gerona (Ges nped-
BapHTesbHOro HanpsixkenHus)», M., Crpoiinaaar, 1977, yTousus ee B CBH-
3H ¢ npeacrasiaeHueM Ra. B Ml]a,

- Ra &\ 375,0(  0,742\1
g’“g"/[' +7'§—(’ B 1,1)]“0’742/[1 +400,0(1 1,1 )]’“0’569‘

216




CoraacHo ykasanHo n. 8.2 nacrosiiero PyKoBoACTRAa, YTOUHSIeM 3HA-
yeHue Eg
g =0,85-Ep = 0,850,569 = 0,48.

Tak kak A;=0,46>A4z=8x(1—0,58¢) =0,48(1—0,5-0,48) =0,36, 10 cxKa-
Tas apMmatypa tpefyerca mo pacueTy H ee YUMTHIBaeM Npu ONpejiee-
HHU BEICOTH CXKATOH 30HH Gerona

x= Rq Ay — Ryc 4a _ 575000 (0,003054 —0,000768) _ 15
Rnp b 13500 . O )3 ’ .
TlposepsieM yciaoBHe

£ = x/hy =0,212/0,546 = 0,39 < E = 0,48.

Hrax, snavenne xp=0,212 M.
OnpejensieM paccTOSHHE OT LEHTPa THAMKECTH PACTAHYTOH apMary-
PH O paBHOACHCTBYIOWIHX CHHMAIOIHX YCHJHE B apMarype u Geroue

2Zp = Mp = 559 = 0,485 M.
Ra Aa _ 375000-0,003054
Mp 555
Dpp = Dp.om = —_Zp = —0,485 = 1144 kH

6) Has KonoHH puc. 126, 6: My=285 kH-M; Nx=734 kH; b=40cwy;
h=40 cM; ho=34,6 cM; a=a’=54 cM; Aa—A_=1847 cM% Ra=Rac=
=375 MIIa=375000 klla (apmartypa kaacca A-111}; Rap=13,5 MIla=
= 13500 kI1a (6eron mMapku M300).

ey = My/ Ny = 285/734 = 0,388 m;
e=¢y+ (hy—a’}/2=0,388 4 (0,346 — 0,054)/2 = 0,534 M.

OnpenensieM BHCOTY CXaToii 30HE GeTona w3 ycaoBHa (39) raasH
CHull I1-21-75

734
= =—=0,136 M.
% = Nef Rapb = 700753 =0 16
Ilposepsiem ycaosue
x 0,136
=—=-——"=0,393 =0,48.
hy 0,346 <%

OnpepesisieM paccTOfHHE OT HEHIpa TAXKECTH PACTAHYTOH apMaTypw ;0
pPaBHONEACTBYIOIIAX YCHJHH B apMaType H OeToHe MO YCJIACBHIO (48}
raassl CHull 11-21-75

Rnp bxy (ho -0, Sxx) + Rye A; (h'() _ a') .
Rﬂp bx K + Rac A;
15839 217
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13500.0,4-0,136 (0,346 — 0,5-0, 136) -+ 375000 X
_ X 0,00184 7(0,346 — 0,054) I
- 13500.0,4.0,136 - 375 000-0, 001847 - )

BayTpennHe ycuaH® paBHbI:

Dy p = Dg.ox — Ng = 1375 — 734 = 641 xH.

2. OnpexenisieM pacyeTHNe CXKHMAlOHMe YCHAHs B y3Jie. Paciernas
cxeMa y3ja jana Ha pHc. 127, a. Onpedensem Wrop u Weepr 50 Qopmy-
JaM (54) u (85)

Wiop= Dg‘p—-— Qy = 1144 — 103 = 1041 xH;
WBGDT = DK.C}{{ + DH.D = 1375 + 641 = 2016 kH.
Onpenensiem sHavenne & no gopmyne (56), npuuse xg=0
tea = (2n, — xg)/[z (hy — %)) = (2:0,6 —
—0,212)/12 (0,4 —0,136)] = 1,87;
g = 1,87—0a = 62°.
OrnpenesisieM BeJHYHHY DAaCueTHOTO CXKHMAWLIET0 ycwiusg mno ¢opMy-
ae (53).
Nyan = Wyop€os & +- Wpepy sin a = 1041 cos 62° -
-+ 2016 sin 62° = 2269 kH.

3. IlpoBepsieM NpOYHOCTD LEHTPadbHOR 30HK y3na no ¢opumyae (52).
Buiuncasem tg ya u tg yo no dopmynam (61) n (62)

t _)f"p = 0=y, =0°
gYa = = Ya=VY".

Xg
X 0,212
P L)
t = = ——=1,56—y; = 57%
= T 0,13 Vo

OmnpefleseM pacueTHyio BHICOTY CXKaTOR HAKJIOHHOA NpPH3MH mo Gop-
MyJae (58), npeaBapuTenbHO moAcyHTaB 3naveHHs Hy u H,. llpn xg=0

H ya=0° no gopuyne (59) oupencasem H,
Hy = xysin @ =0,136sin 62° = 0,12 u;
no ¢opmyae (60) onpenensem H,
Hp = sin(62° 4 57°) 10,2122 - 0, 1362 = 0,8829.0,252 = 0,22 1.
H=(H; - H,)/2=(0,1240,22)/2=0,17 m.
OnpeaenseM ys o ¢popmyae (57)
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3 Ihe 3 /0.4

— = __’_=1, :
V6 H TR

Mup=1,2-0,85=1,02 — no Tabi 8 u npumeu. | asi CTPOHTEJNLHBHIX ILAO-
1ajok ¢  TOBTOPAEMOCTBLIO CeHCMHYECKRX Bo3AefcTBHl — 1,
0,8Rpp Yo b My myp = 0,8-13500-1,33.0,4.0,17.1+1,02 =
= 996,3 xH < Nygy = 2269 kH.

CrenoBatenbHo, NPOYHOCTH y3J1a HeZOCTATOYHA, Tpeb)ercs apMHpO-
BaHHE LIEHTPAJbHOH 30HH y3Ja.

4. TlporepsieM NPOYHOCTL APMHPOBAHHONH IEHTPaAbHON 30HH Y3J0B
no ¢opmyae (66).

IleHTpaabHYIO 30HY Y3J/IOB apMHpyeM TOpH3OHTAJbHBIMH CETKAMH #3

crepxkueli guamerpoM 12 MM u3 cTaam kaacca A-1II (R;=375 MIla=
=375 000 xIla) ¢ sueiikamu 90X 90 MM c warom no Becote s=100 M.
Il1omadp ceueHus y3Ja, 3aK/AIOYEHHAs BHYTPH KOHTYpa KpaiiHHX CTepXK-

nefi cetok: An=b2=362=1296 cu?=0,1296 M?. O6beMuni Ko3DPHUHEHT
KOCBEHHOTO apMHpOBahus onpeiensem no ¢opmyae (54) riasm CHaII
11-21-75
Be= ("t b+ 1yl 1)/(Ags)= (6-1,131-38 4 5.1,131 X
X 38)/(1296-10) = 0,033.
Mo ¢opmyae (53) u (52) raasm CHull 11-21-75 onpenensiem cooTBers
CTBEHHO
0 = U Rf;/Rnp = 0,033-375000/ 13500 = 0,917,
b= (8 4 a/(l -+ 4,50¢) = (54 0,917)/(l 4 4,5-0,917)=1,154.
CuHyc yria Mexay OCbI0 CXaTof HAaKNOHHOH HPH3SMH y3Ja H [OPH3OHs
Ta/bHOfl NJOCKOCTBIO KOCBEHHOTO apMHPOBaHHS DaBeH:
sin @ == sin 62° = 0,8829,
OnpeneaseM 3HageHue yx no opmyae (67)
0,17.0,4
= 4,5 —3,5Hb/ Ay = 4,5 — ,5,_’—= ,66;
Yx bl Ag 3 0.12% 2,66
0.8Hb (R, v =+ sin akug RS v,) my, m,, =0,8:0,17 X
% 0,4(13500-1,33 - 0,8829.1,154-0,033.375 000.2,66) X
X 1-1,02 = 2857,3 kH > Ny = 2269 xH.
Tak kak Hecymas CHOCOGHOCTb HEHTPA/JbHON 30HH yaja CyIXeCTBEHHO
npesnimaer Ny,, IpHHHMaeM AHamerp crepxuell cetox 10 MM H3 CTaJH

A-TII (Rac=375 MIla=375000 xlla) ¢ saueiikamu 90X 90 MM c maroM
no sbicote 100 mm.
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Torna
e 5.0,785-38 4- 5.0,785.38
k 1296-10
0,023-375 000
13 500
540,639

0,8-0,17-0,4 (13 500-1,334-0,8829-1,46-0,023.375 000 - 2,66) 1 - 1,02=
= 2637 kH>Ny3=2269 xH.

= 0,023;

Ug = =0,639;

k= =1,46;

Cpennnii y3en

1. OnpesensieM BenuMHL DPABHOAEHCTBYIOUIMX BHYTPEHHHX YCHAHH
B CEYEHHSX MO TPaHHUAM UEHTPaNbHOR SOHH.

a) Jinsg nesoro pHreds: M‘l‘,=554 kH-M; b=30 cm; h=60 cm; ho=
=546 cM; A.=3054 cM% A,=7,63 cM% Ra=Rac=375 MIla=
=375000 xlla (apmaTypa kaacca A-III); Rup=13,5 MITa=13 500 xIla
{6eTon mapkn M300).

OnpenensieM HeoGXOAHMOCTb YCTAHOBKH NO pacdery CHATOH apMma-
TYpH. BrluncsisieM sHauenne

Ay = MIR b} = 554/13500-0,3-0,546? = 0,46.

Tax xkag Ao=0,46>Ar=0,36, To cxkaras apmarypa DO pacueTy Tp2-
6yeTcs.
OnpejensieM BHCOTY CKaTofl 30HH GeTOHA

7= (Ra 4, = Ry 44) |(Rup b) =
= [375 000 (0, 003054 — 0,000763)]/(13 500.0,3) = 0,212 u.
ITpogepsiem ycaoBHe
t= xg/ho..—_ 0,212/0,546 = 0,39 < §p = 0,48.

Briyncaenne 3Hauenns §r npHBEAEHO BHIUIE,

2= M; = 554/(375 000+0,003054) = 0,484 u;
a

PR,

M3 554
A __pt P =
DDP'—DD.C)}('— . = 0,4 = 1144 xH.

6) Ilns npasoro pareas: Mp=95 kH-M; b=30 cm; h=60 cm; ho=
=54,6 cM; Aa=7,63 cm2; A;=30,54 cM?2; Ra=R,c=2375,0 MIIa=375 000
xIla (apMarypa xuacca A-111); Rup=13,6 MIla=13500 klla (Geron
mapku M300).
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Onpeznensem HeoO6XONHMOCTb YCTAHOBKH MO DAcUeTy CKaTOH apMas
Typul. Buuncasiem anauenue

Ay = M/(Ry, bh3) = 95/(13 500-0,3-0,546%) = 0,08.

Tax Kak Ap=0,08<Ar=Ex(1—0,5E5)=0,48(1—0,5-0,48) =0,36, 10
cXarasi apMaTypa mo pacdetry He TpeGyercd. OmnpepeiseM BHCOTY CxKa-
TO# 30HN Gerona
Ryp bx (hy — 0,5x) = Mp;
13500.0,30x (0,546 — 0,5x) = 95 kH-M;
x2 —1,092x -- 0,0469 = 0;

xg=0,045 M; 2z, =0,546 —0,5-0,045 = 0,524 m;

ME 95
n _ PV
Dp'p_Dp_cm_ " _0,524_181,31(]‘[.

B) s kosonubl: My=332 KH-M; Ny=794 kH; h=40 cm; b=40 cx;
ho=348 cm; a=a’=52 cm; Aa=A,=1847 cu% R,=375 MIlla=
=375 000 kITa (apmarypa kaacca A-I11); Rop=13,5 MIla=13 500 xIla
(6etor Mapkur M300),

My 332

= = =4, 1 N
N N 794 0,418 M
0,348 — 0,052
e=0,418—[-—————-—-2 _—:0,57 M.

OnpefensieM BHcoTy cKaTohi 3oHM Gerona 3 yciopua (39) raase
CHull 11-21-75.
N 794

= Rupb 1350004

Xn = 0,147 M.

[IpoBepsiem ycaorue
E = xu/hy = 0,147/0,346 = 0,425 <Egp= 0,48

Rup be (ho - 0’5xu) + Rac A; (hO - a,) -
R, bx, + R A,
13500.0,4-0,147(0, 346 — 0,5.0,147) 4375 000X
X 0,001847 (0,346 — 0,054) —0,293 M.
13500+0,4+0,136 <+ 375 000.0,001847

BHyTpeHHHe yCHJHA DaBHHI
Nyge  794.0,57
ze 0,203
Du.p = Dyg.cm — Ny = 1545 — 794 = 751 kH.

g =

= 1545 xH;

Dy .o =
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2. OnpenensieM pacueTHhle CXHMaOmHe ycuaus B yanre. Pacuernas
cxema yaaa RaHa Ha pHc. 127,6. Ilo dopvyaam (54) u (55) onpe-
nenseM Wrop H Weepr.

Woop= Dp.p+ Dpox — Q= 1144 + 181,3 — 112 = 1213 xH;
Wsepr = Dy.om + Dy.p = 1545 -+ 751 = 2296 xH.
OnpenensieM 3HaueHHe yraa a no gopmyae (56)
tga = [2-0,6 — (0,212 + 0,045)1/2 (0,4 — 0,147) = 1,86 - a = 62°.

OnpenessieM BeMHUHHY pacueTHOrO CXMMAIOMIEFO YCHJAHA 00 ¢opMy-
Jae (53)

Nyg = 1213.cos 62° -J- 2296 -sin 62° = 2597 xH.

3. IIpoBepsieM MPOYHOCTb BEHTPANBHOA 30HH y3Ja no dopmyiie (52).
Buiyncasem tg ya B tg yo no popmyaam (61) u (62):

tg v, = 8 /x, =0,212/0,147 = 1,44y, = 55%

tgpnm 2 85 g e 17
BV == = ' = 0:306>%n = I7°.

Onpesxensem H; u Hy no dopmyaam (59) u (60):
Hy = sin (62° -+ 55°) 10,2122 1 0, 1472 = 0,23 w;

Hy = sin (62° 4+ 17°) 10,0452 -0, 1473 = 0,150 u;
Hy+Hy 0,2340,150
H= 1t Hy = + =0,19 M.
2 2
Yo = H VY o19°
0,8Rpp ¥g bHmys myp = 0,8:13500-1,28.0,4-0,19 %

X 11,02 = 1072 xH << Ny = 2597 xH.

CaepoBaTebHO, HPOYHOCTH y3Ja HEAOCTAaTouHa, Tpebyercs apMHpOBa-
HHe IeHTPaJbHOH 30HH y3Ja.

4. llenTpa/ibHyl0 S0HY y3ja apMHpyeM TOPH30HTAJbHBIMH CeTKaMH
H3 cTepxHed MuamerpoM 10 Mm u3 craqu kaacca A-I11 (R§=375 MIla=
=375 000 xITa), ¢ paamMepaMu sueek B OGOHX HanpaBJeHHAX — 90 MM
¢ maroM S=100 mm.

Ay =% =36% = 1296 cm® = 0,1296 %

o 5:0,785-38 4-5.0,785.38

B = 1296-10 =0,023;
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0,023-375 000

d =" 3500  — 063%
5-+0,639
- 15
k 1-4-4,5.0,639 6
sin o == sin 62° = 0, 8829;
Hb _ .
x=4,5—3,5 = 4,5—3,5.0,19.0,4/0,1296 = 2,45;
a

0,8Hb (Rnp Vg -+ sin aku$ RS v, My My =
=0,8.0,19.0,4 (13500-1,28 4 0,8829-1,46-0,023-375000 X
X 2,45) 1.1,02 = 2761 xH > 2597 xH.

Ilpounocts y3na ofecneyena

B. PACYET VY3JIOB PAMBI C OTIMPAHUEM PHTEJIEV
HA JKEJIESOBETOHHBIE KOHCOJIM KOJIOHH

Ha cxemax y3noB puc. 128 nokasansl ycususi, Ha KOTOphie CJAEIyeT
pacCUHTHIBATb LEHTPAJBHBIE 30HB Y3.10B. DTH YCHAHA NOJYUEHH TAKHM
®e 06pasoM, KaK AJf Y3JOB paMbl ¢ GeCKOHCOJIbHBIM ONHPAHHEM DHIe-
Nefl Ha KOJIOHHBI,

Kpafinuit ysen

1. OnpesensieM Be/HYHHB PABHOASHCTBYIOIHX BHYTPEHHHX YCHJHIH
B CGUEHHAX MO rPaHHNAM LEHTPAJbHONR 30HHI:

a) aas purens: Mp=630 kH-M; 6=30 cM; h=80 cM; hy=73,8 cm;
Rap=13,5 MIla=13500 g[la (6eton mapkn M300). Bruncisem 3Ha-
ueHHe

2) 5)
—~= My= 506 kH
] [ My=537kH M ; [
i we 4 ~ | -
| | pe 1850 k0 MI=640 ki M q Ny= 3100 kH
Qy= 200 kH | . 0"(:?70/(/7,1
a , T 7 I
Mo =6404H 77 My=318k 1M
Mp=630kH M / |
[
My =537 kH n 1 My= 506 kH M
Ni <7550kt Ny = 3100 kH
Qx= 200 kH Q= 506 KH
) ~

Prc, 128. Pacuernne cxembl ycunnfi 8 Kpafinem (a) M cpeanem (6) ysae paMut ¢
OonHpaHueM puredefi Ha XKene3o(eToHHbIE KOHCOAM KOJOHH
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Ay = M/(R, bk) = 630/(13500.0,3.0,738%) = 0,286.
Tax gak Ag=0286<Ar=0,36, 10 cxarofi apMaryper o Dacuery ke
TpebyeTcst H 3nauenue xg onpelensem Oe3 yuera CRKaTOi apMaTyph,
Ruyp bx (hy — 0,5x) = My;
13500-0,3x (0,738—0,5x) = 630 kH-m;

x* — 1,476x -+ 0,3111 = 0; x=0,255 w;

2, =hy— 0,5x’; = 0,738 —0,5.0,255 = 0,61 m,
.Dp_p = Dp.C)i( = Mp/Zp == 630/0,61 = 1033 KH.

6) Oasn xonomun: Mx=>537 kH-m; Nx=1550 xH; 6=40 cM; A=
=60 cM; hp=54,8 oM; a=a"=52 cm; A&=A;1 =19,64 cM?%;, Ric=Ra=
=375 MIJa=375000 klla (apmatypa xmacca A-III); Rgp=13,5 MIla=
=13 500 xIla (Geron mapru M300);

eg = My/Ny = 537/1550 = 0,346 u;

e = ey 4 (hy — a’)/2 = 0,346 4 (0,548 — 0,052)/2 = 0,594 u.
OnpezenseM BHCOTY cXKaTol 30HB Getona H3 yciioBua (39) rnasp CHaIJ
11-21—-75

N 1550

= = = 0,287 M.
Rnpb 13500’0,4 M

,xH

TIporepsiem yeaosue xx<Ezhp
x=10,287 m>Ep h, = 0,480,548 = 0,263 u.
B 3ToM caydae 3HadeHHe xx BoUMcaAseM corsacuo m. 3.63,6 «Pykosoacr-
Ba 110 NPOEKTHPOBAHHI) GETOHHMIX H KeJe306ETOHHHIX KOHCTPYKUHH H3
TAKeI0ro feTona (Ges MpelABapHTeAbHOTO HampskewHd)». M., Crpoiins.
aar, 1977,
0 = N/(Rap bhy) = 1550/(13500-0,3-0,548) = 0,698;
5 000.0,001964
@ Ry Aa — 37 9 —0,332;
Ryp bhy 13 500-0,3-0,548
n(l—Ep)-+2a%p 0,608 (1 —0,48) 4 2.0,332.0,48
1—gp+20 1 —0,48 4 2.0,332

E= =0,576.

Toraa selcotTa ckatofi 30HH GerOHa paBHA:
xg = Ehy = 0,576-0,548 = 0,316 M.

2 Ryp bxy (ho — O’SXH) + Rac A;(hO - a')
R == - ==
Rnp bxe + Rae 4q
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13500- 0,4.0,316(0,548 — 0,5.0,316) 4- 375 000 X
% 0,001964 (0,548 — 0,052)
(13500.0,4.0,316 + 375000-0,001964)
BryTpeHHHE YCHJHSA paBHbBI:
Nge 1550-0,594
0,42

=0,42 M.

Dy.ox = = 2192 xH;

Dy.p = Di.cx — Nx = 2192 — 1550 = 642 xH.
2, OmpenessieM pacueTHble CKUMAKILHE YCHJHS B y3Je
Wrop = Dp.p — Qu = 1033 — 200 = 833 kH;
Waepr = Dg.co ~+ Dy.p = 2192 -} 642 = 2834 xH.
OnpegenseM sHaueHue yraa o no ¢opmyae (56), npuuss xg=0
tg o = (2, — x3)/[2 (b, — %)) = (20,8 — 0,255)/[2(0,6 —
—0,316)] = 2,37;
tga = 2,37 — o = 67°,

OnpenensieM BeJHYHHY pacyeTHOrO CXKHMAIOIIErO YCUIHA 10 (opMy-
Je (53}

Nyay = 833 cos 67° -~ 2834 -sin 67° = 2934 kH.

3. OnpegseasieM HPOYHOCTL UEHTPAJBHOH 30HB y3ia 10  (POpMY-
Je (b2).
Bruncasem tg ya B tg yo no dopmysam (61) n (62)

*p
tg yn = = 0-> yz = 0%
Xg
t __%___(_),_25_@_0805_’ = 39°
g€¥n= o 0,316 0 Yo = 39°.

OnpenenseM pacYeTHYIO BHICCTY CXAaTOH HAKJAOHHON NMPH3MH No ¢op-
myJae (58), Ann uero HeoGXOJHMO BHIYHC/IHTb 3HadeHHst H{ H H,.

Ipu xp=0 1 ya=0° g0 opmyae (59) onpenensem Hi.
Hy = xgsina = 0,316 sin 67° = 0,29 M.
Tlo dopmyne (60) onpenensem H,

H, = sin (67° -+ 39°) V (0, 255)% -+ (0,316)2 = 0,9613.0,406 = 0,39 u;

Hy+H,  0,29-0,39
2 2
Bruncasem hx mo ¢opmyne (63) NpH onHpaHHM pHIels Ha KOHCOJb

H= =0,34 M.
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EKOJIOHHBI

hy - b 4-0,5e, 0,6-1-0,56-1-0,5.0,35

hy, = = p =0,69 M.
OnpeaensieM ys no dopmyae (57)
/a7 /08 1,27;
v=) 7 =V ca="%

0,8Ryup vg bHmys myp = 0,8-13500.1,27.0,4-0,34.0,8-1,02 =
= 1522 kH << Nyz = 2934 xH.
CnenoBaTe/bHO, OPOYHOCTH Y3J1a HEA0CTaTodHA, TpebyeTcs apMiposaHde
1eHTpaJbHOH 30HH Y3Ja.

4, TIpoBepsieM HPOYHOCTh APMHDPOBAHHOK UEHTPAJbHOHN 30HH Kpah-
Hero ysJqa no ¢Gopmydae (66).

LlentpaJbHylo 30HY Y3714 apMHDPYeM FOPH3OHTAJbHBIMH CETKaMH H3
crepxueli nuamerpoM 6 Mm m3 cramm A-III (RS=360 MIla=
=360 000 klla) c pasmMepamu adeex B 060MX HanpasJaeunsix 90 mMm c wa.
rom s=100 Mm.

IMnowanp ceuenuss yaJja, 3aK/iOUeHHas BHYTDH KOHTypa KpaHHHX
crepxuelt Az=>bsha=36X56=2016 cm2,

ug = (nyfq bty fog 1) /(Ag 8) = (5-0,283.58 4- 8.0,283.38)/

/(2016-10) = 0,00834;
o, = p R‘;/Rrxp = 0,00834 -360000/ 13500 = 0,222;
k=4 ag)/(l 4 4,5a;) = (54 0,222)/(1 4 4,5-0,222) = 2,612;
Sin a = Sin 67° = 0,9205;

Ve = 4,5—3,0Hb/ Ay = 4,5 —3,5.0,34-0,4/0,2016 = 2, 14;

0,8Hb (R, Vg -+ sin kpsg RS v, ) my, my, =

=0,8.0,34.0,4 (13500-1,27 4 0,9205.2,612-0,00834 . 375000 X

X 2,14)0,8.1,02 = 2951 kH> Nyz = 2934 xH.
CneloBaTeNbHO, IPOUHOCTD y3Ja obecrneyena.

Cpeannit yzea

1. OnpeniesisieM BeMHUMHH PaBHOAEHCTBYIOILMX BHYTPEHHHX YCHJHE
B CCUEHHSX IO FPAHHUAM LEHTPAJbHOH 30HH.

a) Jlas nesoro purens; MI=640 xH -uM; b=30 cm; h=80 cu; ho=
=738 c¢M; Rup=13,5 Mlla=13500 kIla (Geron mapku M300),

Bruucasem snavenne Ao

Ay = M/(Ry, bhi) = 640/(13500+0,3.0,738° ) = 0,29.
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Tak Rak A9=0,29<Az=0,36, To cxkaTofi apMaTypH N0 pacdery He Tpe-
OyeTcs M 3HaueHHe xg onpefeasiem Ge3 yuera CKaToH apMaTyphlL
13500.0,3.x (0,738 — 0,5x) == 640 KH.M;
£ —1,47x 40,316 = 0; 0=0,26 m;

z'g =hy —O,ng =(,738 — 0,5.0,26 = 0,608 u;

m3 640
—pt P
Dl =Dl . = . ~0,608—1053 xH.

6) Ilna npasoro purens: Mj=318 kH-m; 6=30 cm; h=80 cmj
ho=73,8 cM; Rop=13,5 MIla=13500 kIla (6eron mapku M300).
BoiulcnsieM 3navuenne Ao

M 318
Ay = ;= —=0,14.
R, it} 13500.0,3-0,738

Tak Kax Ao=0,14<A;=0,36, To cxkaToli apMaTypw 1o pacuyery He Tpe-
Oyerca # sHavueHHe xg onpexensiem 0e3 ydera cXaToH apMaTypll

13 500.0,3+x (0,738 — 0,5x) = 318 xH-Mm;

% —1,476x +0,1570 = 0; x%=0,115 m;

zg =h,— 0,5xg =0,738 —0,5.0,115 = 0,68 m;

B) Jas kosonus: My=506 xH.m; N(=3100 xH; b=40 cm; h=
=60 cM; ho=549 cM; a=a'=5] cM; Aa=A,=24,63 cu? Ra=
=375 MIla=375000 kITa (apmatypa &nacca A-l{l); Rap=175 MIla=
=17 500 kIla (Geton mapka M400)

e==¢,-+0,5 (s, —a’) =0,163 + 0,5 (0,549 — 0,051) = 0,413;
g, = 0,85 — 0,008Rpp = 0,85 — 0,008-17,5 = 0,71;

’ & = 0.7 0,533
gR"l_’_Ra l_ti 1—!—375 1_0,71 T
. 1,1 400 1,1

CornacHo ykasauHio n, 8.2 macrosiiero PyKoBOACTBa yTOUYHsIeM 3HadueHHe

Eg = 0,868, = 0,85.0,533 = 0,453.
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Pacuer BHMOMHSIEM MO PEKOMeHAAUHAM PyROBOJACTBA MO NpPOEKTHpOBa-
HHIO GeTOHHHX H Ke/e300eTOHHBX KORC1DYKiud 43 Taxkeoro GeroHa
{6e3 npeasapHTenbHOro Hanpsaxenus). M., Crpoimszat, 1977. Onpene-
JAfeM  BHCOTY CKaTof 80HH X no ¢dopMmyne (92) ykasadmoro Pyxo
BOACTBA

N 3100

Xy = = =0,443 .
T Rgpb 17500-0,4 g

Tak kak

x,=0,443 Mm>§ph, = 0,453.0,549 = 0,25 u,
TO 3HaYeHHe Xx BBIYHC/AAEM COIMIACHO yKasaHusM u. 3.63, 6.
N 3100

_= == =0,807;
"= Rapbhy  17500+0,4.0,549
_ _RafAs _ 375000-0,002463
" Rypbh,  17500+0,4.0,549 ~ "7
- n(l —&g) +20kp 0,807 (1 —0,453) +2-0,24.0,453
© 1 —Ep- 2a - 1 —0,453 4 2.0,24

= 0,642.
Toraa BhicOTa C:KATOH 30KHHE GeTOHA paBHa
xx = Ehy = 0,642.0,549 = 0,352 m.
_ Ryp 05y —0,55) + Ry A, (g —a')
- Ry by + Rog A B

17500-0,4-0,352 (0,549 — 0,5-0,352) -} 375000 X
X 0,002463 (0,549 — 0,051)

2

= 17500-0,4-0, 352 + 375000-0,002463 = 0,41 w.
Buyrpesn#e YCHIHS paBHBL:
Nge  3100-0,413
Dy.gm = —— = —————"- = 3123 xH;
2y 0,41

Di.p = Dy.cm — Ny = 3123 — 3100 = 23 gH.

2. OnpesieisieM pacdeTHHle CHKHMAIOWHE yCHIHS B yaJe,
Wrop = D2 -+ DU — Q= 1053 4 468 — 270 = 1251 gH;

Wgepr = Dy.cs + Dg.p = 3123 + 23 = 3146 kH.

Onpeaensem sHavenHe yraa o no gpopmyae (56)
2.0,8 — L1
g o= (0,26 - 0,115)
2(0,6 —0,352)

= 2,470 = 68°,
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OnpenenseM BeaMYnHy PAacCueTHOTO CXKAMAIOUIEro YCHIHA 1o dopMmyne
(53)

Nyg = 1251 cos 68° - 3146 sin 68° = 3386 xH.
3. IlpoBepseM TPOYHOCTL LEHTPaNbHOA 30HH Yy3ia no dopmyre (52)
Buuncasem tgya # tgya no popmyaam (61) u (62)

tg Y, = xx, = 0,26/0,352 = 0,74 - v, = 37

tgy, = xg/xK =0,115/0,352 = 0,33 > y,= 18 .

Onpenensiem Hy u Hy no dopmynam (59) u (60)

Hy = sin(68° - 379 V0,262 + 0,352 = 0,42 u;

H, = sin (68° - 18°) V 0,1152 4- 0,3522 = 0,37 M.
OnpefiesisieM pacyeTHYI BEICOTY CXKAaTOR HAK/JOHHOH TNPH3MH N0 ¢op-
myae (58)

_Hi+H, 0,424 0,37
-2 2

BeryucasieM ki mo opmyse (64) npH onHpaHHM pHresis Ha KOHCOJH KO-
JIOHHBI

H

=0,39 M.

K=

et Bt e (0,6-0,640,35)
2 B 2
Onpejensiem ys no hopmyae (57)

= 0,775 M.

e /0,775
=1/ 221, 0;
H 0,395
0,8Rup 6 HMys Myp = 0,8-17500+1,26.0,4-0,395.0,8-1,02 =
= 2274 KH < Ny, = 3386 kH.

ChenoBaTenbRo, NPOUHOCTL  Y3ja HEROCTATOYHA, TPeOycTCs BHNOANHMTDL
apMHPOBaHHE LEHTPAJIbHONA 30HH y3Ja.

4. TlposepsieM NPOYHOCTL APMHPOBAHHON UEHTPANLHOH 30HH y3Aaa
no dopmyne (66).

LlenTpadbHYI0 30HY y37ia apMHPyeM TFOPH3OHTAJbLHHMH CETKaMH W3
cTepxuell nuaMerpoM 6 MM H3 craam xnacca A-III (R;=360 MIla=
=360 000 xITa) ¢ pa3mepamu siueek B oGoux HanpakieHusx 90 MM ¢
waroM 100 mm.

3nauenns Az=2016 cM2 = 0,2016 M2 H KO3bOHIHEHTOB pp=
=0,00834; k=2,612 npuHATH M3 pacueTa KpalHero ys/ja C ONHpaHHeM
pHress Ha XKene3o0eTOHHHE KOHCOMH KOJOHH

Yx = 4,5 —3,5Hb/ Aq = 4,5— 3,5-0,395-0,4/0,2016 = 1,79;
sin a = sin 68® = 0,9272;

Y6 =
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0,8Hb (Rup Vs -+ sin akug RS y,) Moy My =

=0,8.0,395-0,4 (17500.1,26 4 0,9272-2,6!2.0,00834 X
X 375000-1,79)0,8-1,02 = 3673 H >> Nys = 3386 kH.
CaepoBaTesbHO, IPOYHOCTD y3na ofecreucHa.

Ilpumep 6. Onpenenedne  ceficMHYECKHX HArpysok, aeficTByOUHX HA
CTaJbHOH KapKac OJKO3TAXKHOTO 3JaHHS

HCXOJHbIE JAHHBIE

KOHCTPpYKTHBHO-KOMIIOHOBOYHble  CXeMbl  3J&HHA HNpHBEISHB! HA
puc. 129—131. Pacuernaa ceficMHYHOCTb 3ZaHust 9 Gaanos. Kaieropus
FpYHTa MJOIIAAKH CTDOHTENbCTBA Mo cecMuueckuM cBofictBam I, moeto-
PAEMOCTb CEACMHYECKHX BO3ZeHCTBHH — 1.

Ilo nonyctuMuM BO BpeMsi cellCMHUECKOFO BO3IeiiCTBHA MOBpeIe-
HHAM KOHCTPYKUHH 34aHHe oTHocuTes K 0. [ Tadn. 4.

Ilponer apanns A—bB 06OpyAOBAH YETHIPbMsI MNOCTOBHIMH [OABEC-
HBIMH 9JIKTDUUGCKHMH ONHOOANOUHHIMH KPaHAMH TPY30HNOALeMHOCTHIO
5 1. Kaxkane mpoJeTn 3nanna 5—B 4 B—I o6opyioBaHbl ABYMsi MOC-
TOBBIMH 3JIGKTPHYECKMMH ONOPHBIMH KpaHaMH Ipy3ofodbeMHOCTbiO 50/
10 T TAxKeq0ro pexuma padoThl,

Ha puc. 132 nama pacuerHas reoMeTpHueckas cXeMa MnolepeyHoH
paMbl  Kapkaca, Ha KOTOPOH npuBeleHH MOMEHTH HHEPUHH CeueHH,
CM%, 37eMEHTOB paMbl H YCJORHS 3aKpellJieHHs HX KOHIOB, 2 Takxe ILJIO-
Iaad ceueHHs cToek — A, cM2,

Painycel uHepuufi ceyeHuil cTOeK B OPOXOJIBHOM HaMpaBJjeHHH CO-
CTaBASIT B NOAKPAHOBOA H HAAKPAaHOBOH 4acTAX COOTBETCTBEHHO: MO
och A—r3=20,4 cM; =7 cmM; no ocu B—rg=20,6 cm; ri=7 cm;
no ocn B —rp=24,3 cuM; r3=83 cM; no ocw I'—rf=208 cv; rp=
=7 cm.

PacuerHble reoMeTpHYeCKHe CXe€Mbl BEPTHKAJbHRX CBA3eH Mexay
KOJIOHHAMH UPCAOJBHHX PAAOB AaHbl da puc, 133. Ha sTHx cxemax yka-
saHH OpOHJH H RJOHIanH, CM?, CcedeHH#t 2/leMeHTOB CBA3ed, ompeie-
JeHHBIE H3 pacyeTa CBs3efi Ha OCHOBHOE COYeTaHHE HArPy3oK, a TaKXe
BeJIMYMHH YCHJAHH B 3JIeMeHTaX cBs3edl NIPH OCHOBHOM COYETaHHH Ha-
IPY30K U B CKOGKax OT [eficTBHA Ha CBA3b TOPH3OHTAJbHOH HATPY3KH,
PaBHOH €AMHHIE,

CTOWKH TOPLEBOTO H NPOAOJBHOTO (aXBepKa 3anPOEKTHPOBAHH C
HIAPHUPHBIM ONHPAHHEM B YPOBHE NOKPHLITHA H HAa (PYHAAMEHTHI.

IloxpbiTHe H3 cTaJbHOrO APOdUIHPOBAHHOrO HACTHAA,

KpoBas pynoHHas ¢ yTenJauTeleM H3 NeHomaacta. B nponere 5—B
HMeeTCsl CBeToaspalHoHubf douaps mupuHOf 12 M, BHcoTOR 2X1,25 M.
B mexdepMenHOM NpOCTPaHCTBe NOKPHITHA PasMeLlarTCA pa3auyHbEe
TpyGONpoBOAN, OCBETHTEJbHas apmatypa H JAp. CTeHH H3 KepaM3HTO-
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Ta6mnuna 34

Enunplia }'11?51;:;1_ e PacueTnas
Harpyska HIMEPE~ | parpys-| nepe- coueTta- | Harpyska
HAA Xa TPY3KH HHS
Bec:
KPOBJIH Klla 0,75 1,2 0,9 0,81
npo¢GHINPOBAHKOIO » 0,15 1,056 0,9 0,14
HacTHAA
TIPOTOHOB » 0,1 1,05 0,9 0,1
KOHCTPYKUHH NOKPHITHS » 0,4 1,05 0,9 0,4
(CTPONUIBHBIX phepm,
QoHapHBX (epMm, CBs-
3eil)
NpPOMIIPOBOJOK » 0,35 1,3 0,8 0,36
Hroro 1,75 — — 1,81
Bec:
(OHApHEIX nNaHesefl kH/m 1,37 1,05 0,9 1,29
6opTOB (oHapH » 0,3 1,2 0,9 0,32
MOHODeALCoB (hoHaps » 0,27 1,05 0,9 0,26
$OHAPHHX NepPenIeToB klla 0,25 1,05 0,9 0,24
Topua donaps » 0,52 1,15 0,9 0,54
Bec:
MEXaHH3MOB  OTKpHBa- | KH/M* | 1,25 1,05 0,9 1,18
Hus ponaps
KonoHHb panos A, B, T | kH 56,7 1,05 0,9 53,6
KOJIOHHbI psiga B » 75,6 1,05 0,9 71,4
CTOeK (haxBEpPKOB » 28,4 1,05 0,9 26,8
cTaJbHHX cBssefi mexny | klla 0,04 1,05 0,9 0,04
KOJIOHHAMH
DOJKpaHOBHX  KoHer- | KH/M**{ 3 1,05 0,9 2,8
PYKUH#  AAsS  KPaHOB
Q=50/10 T
nyTei MOJBecHHIX Kpa- » 1 1,056 0,9 0,9
HOB
CTEHOBBIX TaHeJel xITa 2,65 1,1 0,9 2,6
JIEHTOYHOr0 OCTEKJACHHS » 0,35 1,1 0,9 0,35
CHeTa TI0 mepBoMYy pano- » 0,5 1,4 0,5 0,35
Hy
MOCTa ONOPHOrO KpaHa rH 505 1,1 0,5 | 278*+**
» 505 1,1 0,8 444%*5*
TOJIBECHOTO KpaHa » 24,8 1,1 0,56 |136%**
» 24,8 1,1 0,8 [21,8#***

* Ha 1 M paunul navend ¢ouaps.
*:: Ha 1 M A/BHBEI ONHOrO peJbca KPaHOBOro MYTH. .
s Harpyska, yauThBaeMas npH onpeneneHHH cefiCMuIecKOH Harpy3kH.
Harpyska, yuntsiBaemasi mpH OnpeflesieBHH N€pHOAA COGCTBEHHBIX
kKoJie6anui Kapkaca.
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Pyc. 131, IipoaonbHble paspessl 3aaHus
a—mno och A; 6 —no ocsim b u B: a—no ocu I

GeTOHHBIX NaHejed TOMUHHOR 24 cM (y=1100 kr/m3). [To nPOROABLHEIM
CTEeHaM OpeAYCMOTPEHO JEHTOYHOe OCTEeK/JeHHe Ha OTMeTKax or 2,4 1o
84 M ¥ or 144 no 16,8 M. Topuesble cTeHbl 663 OCTeKJEHHA C OHHpa-
HHEM CTCHOBHIX NaHesefi Ha CTajbHHE ONOPHBIE KOHCOAH Ha OTM, 8,4;
12; 15,6 u 19,2 M. BepTukanabHHe paciyeTHbie HArpy3sKH Ha KapKac 3fa-
HUA npuBedeHH B Taba. 34.

A. PACYET KAPKACA
B TNONEPEYHOM HATIIPABJIEHHH 3JAHHSA

Pacuer xapkaca B nomepedHoM HanpasjieHHH 3JaHAS BHIOJHEH KakK
LA CHCTEMHl C OJHOK CTeneHblo cBOOOAW H COCTaBAeHa pacyeTHad cxe-
Ma JJis CHCTEMB CO MHOTHMH CTeneHIMH CBOGOAHL.

-—
Prc. 130. Paspesn axanss

a —nhonepeynslli paspes mo ocH 5; 6 — Aonepedydu paspes no ocu {
1 — MOCTOBOH 9JeKTPHIECKEA ONOPHMA KpaH rpy3onoAbeMHOCTHIO 50/10 T;
2 — MocToRofi oABecHOR KPaH rpy3onoAbLEMHOCTLIO 5 T
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Puc. 132. Pacuernas reoMeTpHieckas cxema monepeuholt pamu
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Prc. 133. Pacuernbie reoMeTpHYecKHe CXeMbl CBA3ell M0 KOAOHHAM
a—ocuH A; 6 —oceli bu B;g—ocu

PacueT KapKaca KaK CHCTEMB C OIHOH CTENEHDIO csoGomn (BBHLIGJ-
HseTCA B COOTBETCTBHH ¢ mi. 3,13—3.17).

I. OnpeznensieM XecTKOCTh KapkKaca sfaHHfg B YPOBHe BepXxa Ko-
JMoHH no dopmyde (18). KectkoctH cTyneHuUaTolX KOJMOHH Ha YpOBHE
HX Bepxa onpeaeasieM no gopmyne

Cu= /8= 3EJa/[H3 (1 4 pA®}]s
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rae
hy \3 ( 5.4 )3
3 — | —— —_—T _.0 ;
?\_-( )—\18,9 = 0,0233
3E/H® =3.2,06-105/18,9% = 0,915-10% MITa/m3;

H"—':JH/JB—I-
Torna
Ju

140,0233 °
BriyHC/IeHRe XKeCTKOCTH KapKaca 31aHus IpHBEAeHo B Ta61. 35.
Tab6auma 35

Cx = 0,915.10—2

n
J
s Jy oM Jgo ™ “'="!E“‘l Cyr MH/m| n, mT. C=§CK'
S ® MH/m
A 6,3-10—3 1,23-10—3 4,12 0,526 9 4,734
B 11,8.10—3 1,23-10—3 8,59 0,899 9 8,091
B} 32,2-10-3 1,65-10-8 19,77 2,017 9 18,153
ri| 10,9.10-3 1,23-10—3 7,86 0,842 9 7,578
Hroro — — 4,284 — 38,556

2. OnpeneasieM BEDTHKAJbHYIO HATPY3KY OT COGCTBEHHOrO BeCa KOH-
CTPYKUMH H CHera.

BepTukaabuyl0 HATpY3Ky NPHHHMaeM COCPelOTOYEHHOH B YPOBHe
BepxXa KOJMOHH H OmpefeisieM B COOTBeTCTBHH C m. 3.12.

Bhiuncienue BepTHKaJbHOA Harpy3KH mpuBejeHo B Tabu. 36.

3. OnpenensieM nepHoj COOGCTBeHHHX KoseGaHHi Kapkaca no op-
Myae (17)

T =21V Q/(Cg) = 2-3,14 V 24538,8-10%/(38,556-108-9,8) = 1,60 c.

4, OnpeneaseM KO>PPHUHEHT AHHAMHYHOCTH IJis Kapkaca 3/aHHS.

IOas rpyutos I xaTteropus mo ceflCMHdYecKHM CBo#cTBaM KO3(dHUH-
€HT JHHAMHYHOCTH onpeleasiercs N0 hopmye (3)

p=1/T=1/1,6=0,63<0,8.

Ilpruumaem f=0,8.

5. Vcranasausaem suatenns Ki, Ko, A, Ky # M, sxonsamux B pac-
getHsle popmyanl (1) u (2).

K1=0,256 — no ta6a. 4 pas sgaung no n.l;

K;=1 —nmo taba. 5 gas 3xanuii no n. 3;

A=0,4 — 143 pacuetHo#fl CECMHUHOCTH 31aHHA 9 GaJJIOB;

1 l.k=l — AJF CHCTEMBl C OJHO CTefeHbl0 cBOOOIHL.
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Ta6auua 36

Pacuyernas
Harpyska BrluycsieHue Harpy3xa,
&H
Bec:
KpoBJH, npoduauposanyo-| 1,81(24-3+1)96 12 684,5
IO  HAaCTHJa, TNpPOrCHOB,
KOHCTPYKUMH NOKPHTHA H
DPOMIPOBOZOK
donapubix naneaed, 6op-| (1,29-0,324-0,26~-0,24 X 525,6
TOB (hoHaps, MOHOpenbcoB| X2,5+1,18)72-2
¢onapa, PoHapHEIX nepe-
MJIETOB C MEXaHU3MAMH OT-
KpuBauua ¢onapsa
TOpuOB (oHaps 0,54.12-3.2 38,8
MOCTOB NOABecHLiX Kpanos | 21,84 87,2
nyrefl moaBecknx Kpados | 0,9-96-4 345,6
ydacTKoB creH, pacnojo- | 2,6-4,1(73,54-96)2 3613,7
JKeHHbIX BHIE BepxXa KO-
JIOHH
cHera 0,35 (24-341)96 2452,8
1/4 Beca:
KOJIOHH 0,25(53,6-274-71,4.9) 522,53
$paxBepKOBLIX CTOEK 0,25.26,8-34 227,8
HOAKPAaHOBHX KOHCTPYKuHii| 0,25.2,8.96-4 268,8
cBaA3elt MexAy KonoHHamu | 0,25-0,04.96.73 70,1
ydacTKoB cTeH, pacnojo- | 0,25.2,6[(18,9—6—2,4) X 3257,4
XKEeHHHX B TpejeNax Buico-| X96.24-189.73,6-2]1-+
TH KOJIOHH -0,25.0,35(6-+2,4)96-2
MOCTOB ONOPHBIX KPaHOB 0,25-444,0-4 440
Hroro —_— 24538,8

OmnpepensieM KosdpduugeHt Ktb B 3aBHCHMOCTH OT OTHOWIEHHS h/r
COTJIacHO pekoMenpaudsaM Taba. 6 u 7. IlpHBeleHHHH pajHyc HHEPLHH
r A7 CTOGK TeDeMeRHOTO CeueHus 10 BHCoTe onpenesieM no dopmyae (7).

st cToex no ocu A

Cal 0,526-18,05
=0,59]/ =o,59‘/..__'____1__= ,58 M;
A EA 5.06.105.0.017 — B ¥

Aasl cToeK no ocu B

0,899-18,9%
rg=0,59 l/——-—--—- - :
B 5,06.10.0,0208 — 250 ™

AJs1 CTOeK 1o ocu B

2,017-18,9°
re = 0,59 l/._v_z_ = 0,81 Mt
B= 2,06.10¢ -0, 0332~ 181 ¥
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Aaf croex no ocu [

0,842.18,93
r=0,89 Vz,os- 105-0,0218 ~ 10
OnpezesisieM OTHOWIEHHS h/r:
h/ra=189/058=232,6; hfry=18.9/0,66=28.6;
h/rs=18,9/0,81=23,3; h/r=18,9/0,65=29,1.
Cpeanee snauenne h/r cocrapiser
32,6 -}- 28,64~ 23,3 + 29,1
4
Tax kak h/r=284<40, To cormacso npumed, ¥ taby. 7 3HadeHHe K¢=l.

6. OnpenensieM pacueTHhle BeNHYMHH CEHCMHYECKHX HArpysox, nefi-
CTBYIOIHX Ha MollepeyHble paMH Kapkaca.

a) B ypoBHe Bepxa KOJIOHH — OT NMOKPHTHS, CHETa, YuacTKOB IIPO-
DOJIbHBIX CTEH, pPAacHOJIOKEHHBIX Bbillie Bepxa KoJsoHH, uacTH (50 %)

TOPUEBHLIX H HPOJOJBHHX CTEH, CBJ3aHHBIX C NOKPHITHEM ¢ NOMOIILIG
(haxBepKOBBIX CTOEK.

Harpysky QT onpegeasieM no ta6j. 37 ¢ y4eToM BHYHCJEHHH, Npu-
BeACHHBX B T. 2 HACTHALIEr0 IpyMepa.

XecTkocTh cpepHeii momepeuHod pamel B ypPOBHe Bepxa KOJIOHH paBHA:
Cp= 4,284 MH/m (cm. TaGn. 35).
Pacuetnas BeauuynHa ceficMH4ecKO#t HArpy3KH, AeHCTBYIOWEH B ypOB-
Heé Bepxa KOJIOHH pPaMbl, paBHA:
I
n__ KI Kz Q ABK\Pnik CP _
P cC -
0,25.1-24276,1-0,4-0,8-1,0-1-4,284

_ - H.
38,556 215,8 x

hlr=

= 28,4.

Tabnuna 37

PacueTnas
Harpyska BeizHC/IeHue Harpyska
Q" .xH

Bec noxpeitus, nyTeit m moctos} 12684,5-+525,6+ 38 8-+ 19715,4
NOJBeCHHX KpaHOB, cHera u| +345,6413,6-412452,8-}
Y4acCTKoB CTeH, pacnonoxenunx| +3613,7

BhILlIe BEPXa KOJOHH
1/2 Beca ¢daxeepkoBux croex u| 0,5[26,8-34+2,6(18,9— 4560,6
YYaCTKOB CTEH, pacmoaoxeHHnx| —6—2,4)6.8.24-0,35X
B npexesJax BHCOTH KoJjoHH H| X (6+42,4)6-8:2+2,6X
CBSI3aHHBIX C MOKpHTHEM ¢ 10-| X 18,9-6-18]

MOlWBK PaxBePKOBHX CTOEK

Hroro — 24 276, 1
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6) To aause KOJOHH — OT COGCTBEHHOTO Béca KOJAOHH mo ¢opMmy-
ae (19):
Ha KoJouHy oceli A, 5 n I

Si=S8Sf=5f= 0,95-1.0,4.0,8.1,0- 53,6/18,9 = 0,23 kH/m;
HA KOJIOHHY ocH B
S% =0,25-1.0,4-0,8-1.71,4/18,9 = 0,3 xH/m,

8) B ypopHe HH3a NOAKPAHOBHX 020K — OT COGCTBEHHOro Beca
NOJXPaHOBLIX KOHCTPYKIHit — o popmyse (20);
Ha KoJoHHy no ocam [—B u I—TI, 9—5 n 9—I.

Qgﬁ = Q}Tﬁ = 2,8.65,26 = 17,5 xH;
SI6 — Si6 — 0,25-1.0,4-0,8-1-17,5 = 1,4 &H;
Ha KOJoHHH No ocam 2—5 u 2—I, 8—5 u 8—T1
QI = Q% = 2,8 (5,75 + 6) = 32,9 xH;
S8 = 1 =0,25.1.0,4.0,8-1.32,9 = 2,6 xH;
Ha KOJIOHHH 110 ocsM 3, 4, 5,6 u 7 panos b u r
QRS = QI = 2,8.12 = 33,6 xH;
SP6 — S76 —0,25-1-0,4-0,8-1.33,6 = 2,7 xH;
Ha KoJoHHH No ocaMm [—B, 9—B
S =1,4.2=2,8 xH;
Ha KOJOHHH N0 ocsiM 2—B, 8—B
8™ —9,6.2=15,2 kH;
Ha KOJOHHH 1o ccam 3,4, 5,6 u 7 para B
816 —=2,7.2 = 5,4 kH.

r) Io aauHe KpafHHX KOJOHH — OT Y9YacTKOB TPOJOJBHMX CTeH,
paCHoONOXKEHHHX B TNpeleiax BHCOTH KOMOHH mno Qopmyze 21):
Ha paMmul 1o ocam I 1 9

Qc=2,6.3,25(3,3+6-+1,2) + 0,35-3,25 (2,4 -} 6) = 98,3 xH;
S¢=0,25.1.0,4-0,8.1.98,3/18,9=10,4 xH/m;
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Ha paMBbl no ocam 2—8
Qc=2,66(3,34+641,2)10,35.6(2,4 - 6) = 181,4 kH;
§¢=0,25-1-0,4.0,8-1.181,4/18,9= 0,8 kH/m.

e) B ypoBHe pacrnofioMkeHHs OMOPHHX KOHCOJEH HABECHHIX Y4aCTKOB
TopuoBofi cTeHu (ot™. 8,4; 12; 15,6 M) or cobGerBeHHOro Beca yyacTKa
TOpLOBOH CTeHHW Ho dhopmysre (22):

Ha Kpa#Hioo KONORHY paM no ocsM I r 9.

OnopHule KOHCOTH Ha OTM. 8,4 1 12 M

K1---26137536__3511{1-1
Sh€ =0,25.1.0,4.0,8.1.35,1 = 2,8 xH.
OnopHble KOHCOJAH HAa OTM. 15,6 M
Q% = 2,6+3,75 (18,0 — 15,6) = 23,4 kH;
St —0,25-1.0,4:0,8-1-23,4 = 2,6 xH;

Ha CpeflHIOI0 KOJIOHHY paM no ocaM [ u 9.
Onopnbie koHCONH Ha OTM. 8,4 1 12 M

c‘ ®=~2,6.6-3,6 = 56,2 kH;
Sgic =0,25-1.0,4-0,8.1.56,2 = 4,5 xH.

Onopubie KoHCOMH Ha oTM. 15,6 M

oy == 2,6:6 (18 — 15,6) = 37,4 kH;

SLC —0,25-1.0,4.0,8.1-37,4 = 3 xH.

XK} B ypoBHe HH32 NOAKpaHOBBIX 06aJloOK — oT COOCTBEHHOTO Beca
MOCTOB KPAHOB OHNpeJe/sieM B COOTBETCTBHH c m. 3.17.

BrigncasieM MakCHMAaJbHOE JAaBJIGHHE Ha KOJOHHBI OT COGCTBEHHOro
Beca MOCTOB KpPAaHOB, NPHHHMAaeMHX MO oJAHOMY B mnpojerax 5—B m
B—I (cxeMa KpaHOBOH HATrPY3KH H JUHHUS BAHAHHT HABJACHUA HA KOJIOH-
Hbl TOKa3aHbl Ha pHc. 134), K cefiCMHUeCKHe HATPY3KH:

Ha KoJOHHH 00 ocaM |—b w I—I, 9—5 u 9—TI

4-1-9,65

4, ,
QiP = QP = 0,25-278——-1;—5— = 85,1 kH;

SEP = S¥P =0,25-1.0,4-3.1.1.85,1 = 25,5 xH;
Ha KoJIOHHH 0o ocsiM 2—8 psajaoB bu I

6,754 1
QkP = Q}EP=0,25.278,0-—~§—2= 108,8 kH;

Sg’ = SfP=0,25-1.0,4-3-1-1-108,8 = 32,7 kH;
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a) 6)
0,259 025Q @nn konons oced bul 0,25 Q259

050 050  dan koaoHH ocy B 05 059
785, 5§25 | 44 6,75 4 525 72
]
Za
05 15 12 72

Q) ® ©® ©

Puc. 134, CxeMW KpaHOBOH Harpyskd H JHHMM BAHRHHS XaBACHHS
a — Ha xpafiHHe KoJIOHHBI; 6 — Ha cpefiHHe KONOHHLI

Ha KOJIOHNH no ocsM I—B, 9—B

4,4 49,65
11,5

S’é":0,25-1-0,4~3-]-I-170,2=51,1 kH;

QP =0,5.278 = 170,2 kH;

Ha KOJIOHHH 1o ocam 2—8& psjda B

6,75 - 12
12

SEP =0,25-1-0,4-3-1-1.217,7 = 65,1 kH.

QP = 0,5-278 = 217,7 xH;

B5. PACUET KAPKACA
B IMPOJA0OJIbHOM HATIPABJIEHHNH 3JAHUS

Hs pacuera cBfiseli Ha OCHOBHOe COYETaHHe HarpysoK ONpene/eHH
YCHAHS B 3J€MeHTaX CBsi3efl M Ha3HayeHH HX ceueHHs. Pe3yabrath pac-
ueTa npuBelieHH Ha cxeMax puc. 133, TIpd 3TOM NYHKTHDHEIMH JIMEHSIMH
Ha cXeMax DOKa3aHH 3JIeMEeHTH, JHHefiHHe AedOpManHK KOTOPHX B pac-
gere nepeMelienuil He ydreHH. OnpejeneHHe ceficMHYeCKMX Harpysok
npoussoauM no n. 3.15,6.

7. OnpeliensieM KECTKOCTH CBA3EBHX NaHeNlel HA YPOBHE BEpPXa KOs
AoHH Ge3 yuera NMpoAoJpHHX AedopMmallMii KOJOHH, NOAKpaHOBHX 6ajoK
H pacnopok (B 3amac mpoYHOCTH). Pe3y/bTaTnl BLIYHCACHHH XKECTKOCTEH
€BA3eBHX NaHeJsiell NpHBEACHH B Talba. 38,
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874

Ta6banunma 38

K C _ N_N 1
oo | G meea | g Lo R ot
A 3 125%8 0,01182 8,07 —0,674 —0,674 1,51.10—¢
I 140%9 0,00494 18,1 1,505 1,505 40,98.10—%
3 125%8 0,01182 8,07 0,674 0,674 1,51.10—8
HToro: — — — — 44,0.10—¢ 22727,3
buB 3 125%8 0,01182 7,2 —0,6 —0,6 1,06-10—8
3 125%8 0,01182 7,2 0,6 0,6 1,06-10—5
~ 1160x100x|  0,0458 18,1 1,505 1,505 43,45.10—0
X9
Hroro: - | - — —_ 45,57.10—8 21944,3
r 31 125%8 0,01182 7,2 —0,6 —0,6 1,06.10—*
37 125X8 0,01182 7,2 0,6 0,6 1,06.10—6
~ ] 140%9 0,0494 18,1 1,505 1,505 40,29.10—8
- ' — ’ — - 42,41.10—6 23579,3

HUroro: l




€ = 2 Ci =29727,3+21944,3.2+23579,3=90195,2 xH/m.
i

8. OnpeaensieM BepTHKAJbHYI0 Harpy3Ky oT COOCTBEHHOIO Beca KOH-
CTPYKUHH H CHera.

BepTHKaJIbHYIO HAarPY3Ky OT cOOCTBEHHOrO Beca KOHCTDPYKIHA H CHe-
ra NpuHEMaeM M3 pacyeTa Kapkaca B NONEPeYHOM HAMpPaBJCHHH (CM.
taba. 36) Ge3 ydyera MOCTOB MOABECHBIX M MOCTOBBIX KPaHOB, TaK KakK
IpH pacueTe KapKaca B MPOJOJbHOM HaNpaBJeHHH HArPysKa OT KpaHa
HE YYHTHBAETCH.

Q=24538,8 —444 — 87,2 = 24 007,6 kH.

9. OnpepensieM nepuois coOCTBeHHBIX KoJeGaHHA Kapkaca 3jiaHHF
no ¢dopmyae (17) u xosdpduunent aunamuunoctH no gopmyae (3):

0076
T =2 L ogag )/ 2HE s,
”l/ 90195.2-9.8 c

B=1/T=1/1,03=0,97.

10. OnpenensieM ko3(pduiHenT Ky,

B npononbHom HanpaeieHHH 34aHUA OTHOUIeHHe h/r ycTaHaB/uBa-
eM B NpefiesaX CTaJbHBIX BEPTHKAMBHHX CcBsidedl AAs DoAKpaHoBoii H
HA/IKPAHOBBIX YacTe# CTOeK.

no ocn A —h/ry =13,5/0,204 = 66,2; h/ry =5,4/0,07=77,1;
o ocu 5— h/rl =13,5/0,206 = 65,5; h/rk =4/0,07 =57,1;
no ocu B— h/r} =13,5/0,243 =55,5; h/r = 4/0,083 = 48,2;
no ocu I — h/rf=13,5/0,208 = 64,9; h/r} =4/0,07 = 57,1.
Cpeanee 3Hauenne h/r coctaBaser

66,2+ 77,1 + 65,5 + 57,1 4 55,5 - 48,2+ 64,94 57,1 _
. =
—61,5.

hlr=

Mpu h/r=61,5 no tabn. 7 ycranasausaem snadenne Ky, =1.27. Beanuu-
s Kosdpduuuentos K, K, A, 1;, TpHHHMaeM M3 pacyeTa Kapkaca B
NOTNEPEYHOM HANpABJICHHH.

11. OnpenensieM pacyeTHble BeJHYHHB CECMHUYECKHX HATPY30K, Aeii-
CTBYIOIIMX Ha CBA3eBble NaHeJH Kapkaca B ypoBHe BepXa KoJjouu. [lox-
CHeT BEPTHKAJbHOA HArpysKH OT COGCTBEHHOrO Beca KOHCTPYKUMA H CHe.
ra npusegeH B Tabu. 39,

"= K, K, ABK, M}, Q" = 0,25-1.04.0,97-1,27-1-26287,9 =
= 3238,4 kH.
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Ta6auga 39

PacueTnas
Harpyska
Harpysaka Brivycnenne o1, kB
1. Bec nokpuitha, mytel mogsec- | 12684,54-525.6--38,8+ 19661
HbIX KpaHOB, CHera u ydacrtkos | -+345,6-+24528-+3613,7
CTeH, pacNOJOXEHHHX  BHlle
BepXa KOJIOHH
2. 1/4 Beca xoJsouH, craneymx | 0,25(53,6.27471,4.9)4 2066,2
CBfI3el MEXIY KoJoHHaMH, moZ- | +0,25.0,04.96.7340,25X
KPaHOBbLIX KOHCTpYKIHA H cTeH, | X2,8:96.440,25-2,6 X
pacnofioKeHHBIX B Tpefenax Bhi- | X [(18,9—6—2,4) (96—
COTH KOJIOHH (KpOMe KOHCTpPYK- | —6-8)2+18,9(73,5—
UHA, yKasaHHEX B m. 3 Hacrog- | —6-9)2]+0,25-0,35X
mieft TaGauin) X {6+2,4) X (96—6-8)2
3. 1/2 Beca axsepkoBHX croek | 0,5-26,8.344-0,5[2,6X 4560,7
H CTeH, pacnoJoxeHHHX B npe- | (18,9—6—2,4)6-8-2+
JieJlax BHCOTH KOJIOHH H cBasaH- | 42,6-18,9-6-9.2+0,35X
HHX C MOKpuiTHEM C momomplo | X (6+2,4)6-8-2
taxBepKOBHIX CTOEK
HUrtoro —_— 26287,9

CeficMuyeckyio Harpysky SU pacnpeiensieM MexAy NPOAOJLHEIME

paMaMHu Kapkaca:

IIPONOpPLHOHAJBHO HX KeCTKOCTM

ch 22727,3
n__P ’
— — L 816 :
SA—S = 3238,4 195.2 = 816 xH
ch 21944,3
n__P : .
—_ - _ 4 ———— — 787,9 xH;
Sg=Sg= S = 3238, 1950 — X
ch 23579,3
o P »
= = ———— = 846,6 xH;
Sr S c 3238,4 195.2 K

NPONOPLUHOHANBHO IPHJIErafoUIUM K HHM FPY30BHIM NJIOIIAAAM

A

S, = 8" ':" = 3238,4—%— = 555 kH;
Sg= 8" A‘? = 3238,4% = 1065 xH;
Sp=§" —5— = 3238,4-%— = 1065 kH;
Sp= st i =3238,4 l;f = 555 kH.
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B. OTIPENEJEHHUE CEMCMHWYECKUX HATPY30K
C YYETOM KPYUEHU# 3HAHUA B IMJIAHE (puc. 135)

KoHCTPYKTHBHAS ¢XeMa 3JaHHs HMeeT PaBHOMEpHOe paclpejesieHHe
JEeCTKoCTell KOHCTPYKIMA W Macc B nomepeyHoM Hanpabaienuu. Cijepxo-
BATEJbHO, B 3TOM HaNpaBJeHAH IEHTPH MacC H KeCTKocTefl 3jaHuA Je-
JKAT Ha OCH €ro CHMMETPHH — Ha OCH §.

OnpezenneM pacnosoxKeHHe HEHTPA MACC H JKECTKOCTH KOHCTDYKIHH
3/laHHS OTHOCHTEJbHO OCH X, TPOXOAsiied HA paccTosiHEM 12 M o7
oceft b u B.

JKCLEHTPHYHOCTL PACHOJOKEHHS MacC CO3MAeTcs 334 CUET Pas3Horo
Beca pALOB KOMOHH Mo ocsiM A, 5, B u I', NOAKPAHOBHX KOHCTPYKIHH,
MOCTOBBIX KpaHOB M myTefl MOCTOBHIX KpaHOB, OcranbHble KOHCTPYKUHH
31aHHA OTHOCHTEIBHO HPHHATOA ocd OYAYT PAcHoNONKeHH CHMMETPHIHO.
Tonoxkenne nentpa macc ompespessieM no ¢opmyre (11) c acmonbsosa-
HHEM JIaHHBIX IO HArpy3KaM H3 ta6na. 34 u 39.

[— 53,6-12-9 - 71,4.12.9 4- 2,896 (35,925 -+ 12,75)—
—0,9-96-4-24 - 444.24 — 21,8-4.24]

YM = T 19661 +- 4-9066,2 + 2.4560,7 + 4-444 I 4.21,8)
= 0,388 M.
[~ y[
r/‘ [ R = =52 A r
. B B
/ % I§
/ 5 IR
" s Lo ] Lo — I
’m_\’:‘ ":trr, - — H — — — —4 ,Q B8
Sy T — ; 2 Q
RIS
X ; = ZAN R YRS
] o ; —L%_ y SIF|®
| o7 8
B = B o= o8 8 H ®
| ] <
Q
{ | S
L-q.___ i ] 34
L = R Ji s o= kb A
1 -+ — T
m' Tl
] ¥
12000 | # » w i o P » | 12000
3 96000

ONEONONONGOHONONONO)

Puc. 135, MoBopoOT 34aHHA B NaaHe
1 — uentp XecTKocTefl; 2 — daKTHIeCKHP NEHTp Macc; 3 — pacueTHHE HeATp mace
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Ionoxkenue ueHTpa MeCTKOCTeH KOHCTPYKUHHA OTHOCHTENLHO MNPUHATOH
ocu oTcuera onpefenseM no dopmyae (12)
_ [—22727,3.36 + 21994,3 (12 — 12) 4 23579,3-36]
e = 90195,2

=0,34 u

B cootBerctBuu ¢ m. 2.17 BesMUHHA PAcyeTHOro 3KCUEHTPUCHTETA
OpHHHMAeTCs paBHOH He Menee 0,02 B.
Torpa ans nonepeyHoro HanpaBJIeHHN

d¥ =0,02.96 = 1,96 m;
AAfA HPOAOCJILHOIO HAaNPaBJCHUA
dY =0,02-73=1,46 m>d} = y,, — y, = 0,388 — 0,34 = 0,048 u.

12. OnpenensieM YTJIOBYI0O TOPH3OHTAJIBHYIO KeCTKOCTh 3J1aHHA MO
dopmyne (14):

a) NPH JKECTKOM JAHCKe NOKPLITHS B NONEPEYHOM M NMPOLOIBHOM Ha-
npaBJIeHUAX

qun = 4,284 (47,52 - 362 - 242 -} 122) 2} 22727,3-10—3.36,34% -
- 21 944, 3.10—3 (12,342 4- 11,662) - 23 579,3-10—3. 35,662 =
= 102 930 MH-m/paz;

6) npu XecTKOM JHCKe NOKPHTHS# TOAbKO B IONEPEYHOM Hanpas-

JEeHHH

Ky = 4,284 (47,52 4 362 + 24° - 12%) 2 = 36 606 MH-w/pa.

13. OnpepnenseM NOJHYIO CEACMHYECKYIO HATPY3KY Ha paMbl Kapraca
C yueToM I0BOPOTAa 34aHHs B miane no dopmyae (10). IlonomunTtens-
HAS HATPY3Ka OT NOBOPOTA 3MaHHS ONpejelseTcs B YDOBHE Bepxa KO-
JOHH (AJs OPUHATOr0 HaIpaBJeHHA TIOBOPOTA 3AaHHa mo pHc. 135):
a) nomepeyHoe HaNpaBJeHHE 3AaHUs.
Jlns onmoataxuoro 3panusa gopmynaa (10) npHHEMaeT ciaedyioluH
BHJ:
Sp=Sp= -%ll S, di- (100)
kg2
TMockomky K kg2 <Kjp1, TO 3HAUCHHS JONOJHHTENBHHX CeACMHYECKHX
HATPY30K OT KpyueHHsl 3[aHHA Ha PaMH no ocam 1—4 6yayr 66abura-
MH NpH Kk,p=Kk@2, a Ha paMh 6—9 — mMHHHMaJIbHBE AONOJHHTENLHHE
HarpyskH Gynyr npa Ky =Ky

ST = 215,8:9 = 1942,2 kH;
pama o ocH [

S = 215,8 + 4,284.47,5- 1942,2-1,96/36 606 — 215,8 -+
+ 0,44.47,5 = 215,8 - 21,1 = 236,9 kH;
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pama 1o ocH 2

Sp=215,840,44.36 = 215,84+ 15,8 = 231,6 kH;

pama no ocy 3

St =215,8 4 0,44-24 = 215,8 - 10,6 = 226,4 kH;
paMa no ocy 4
Sh=1215,840,44-12 =215,8 + 5,3 = 221,1 &H;
pama 1o ocd §
Sp =215,8 xH;
paMa no ocd 6

84.12
ST = 15,8 — —22412

1942,2.1,96 = 215,8 — 0,16 12 = 213,9 kH;
102 930
pama 1o ocu 7

Sg =215,8—0,16-24 = 212,0 kH;

paMa no ocu 8

Sp=215,8 — 0,16-36 = 210 kH;

pama no ocu 9

S; = 215,8 — 0,16.47,5 = 208,2 kH;

6) npoxOJbHOE HANpaBJeHHe 3]1aHus.
Pacyernas ¢opMyna umeer caelyiomuii BHA

Cpl
n Dip e
Snp = Sp =+ —m Snp d;-’, (101)

Sup = S" = 3238,4 xH.

Sp — pacueTHble 3HaUeHHS CeHCMHUECKHX HATPY30K, ONpeieseHHble Ipo-
NOPUHOHAJIBHO XKECTKOCTAM paM.
Pama no ocu A

22727,3.36,34

816 —
S"p 6 103154- 103

3238,4-1,46 =778,1 kH;

paMa no ocu 5

21944,3-12,34

103154, 10° 3238,4.1,46 = 775,5 xH;

Sh, = 787,9 —

pama no ocu B
21944,3-11,66

-1,46 = 799,6 xkH;
103 154,108 52384 KH

Sh=187,9 +
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Tabauna 40

IA44

= ] ] = T
=38 A I IS -3 T - P
= s vt ¢t 55 = % T T o e T T 2 k2 3
28 ) X . . .= - = - = - .
3o = u+ o+ % (O oy ‘Lc:?\c gn: o"a_c""' :N:do' ;3"5"'. :SE € £
o %% Z B %) %) g 7)) Y n = N w© n o ) “)
236,9 0,63 0,23 0,3 1,4 2,8 2,8 2,6 4.5 3 +25,5 +51,1
231,6 1,03 0,23 0,3 2,6 5,2 —_ — — — +32,7 +65,1
226,4 1,03 0,23 0,3 2,7 5,4 — — — — +32,7 +65,1
221,1 1,03 0,23 0,3 2,7 5,4 — — — - +32,7 +65,1
215,8 1,03 0,23 0,3 2,7 5,4 — — — — +32,7 465, 1
213,9 1,03 0,23 0,3 2,7 5,4 — —_ — — +32,7 +65,1
212 1,03 0,23 0,3 2,7 5,4 —_ —_ — — +32,7 +65,1
210 1,03 0,23 0,3 2,6 5,2 — — — — +32,7 +65,1
208,9 0,63 0,23 0,3 1,4 2,8 2,8 2,6 4,5 3 +25,5 +51,1
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Puc. 136. PacueTHas cxeMa NomepeuHoOl paMHW Kapkaca

pama o oci I
23579,3-35,66
103 154.108

14. PacueT kapKaca 30aHHfl H2 NPOAOJbHHE ceficMHUeCKHe HATPYs3-
KH 3aK/I0Y2eTCq B NPOBEpKe HeCymeH cmocoOHOCTH ceueHufi BePTHKAMb-
HEX CTaJbHBIX CBfISef MO KOJIOHHAM, NMPHHATHIX H3 pacieTa Ha YCHJIHSA
OT pacyeTHHX HAarPy3oK TIPH OCHOBHOM HX COYETAHHH, DJEMEeHTH CBA3eR
paccuHTHBaeM Ha GOMbUIHe 3HAUeHAA cefiCMAYEeCKHX HATPYSOK, ompeje-
JIEHHBIX NpHA pacHpele/eHHH HArPy3OK Ha NPONOJbHHE paMpl NPONOPHH-
OHaJIbHO HX XECTKOCTAIM C ydeToM KpyuemHs n. 13,6) u npm pacnmpene-
JieHHH ceficMHIeCKHX HarpysoK Ha MPOXOJbHbHE PaMH NPONOPIHAOHANBLHO
NPUJEraioMMM K HHM rpys3oBHIM miomaznsM, T.e. Sg=778,1 kH; Sg =
=1065 kH; Sp=1065 kH; S.=885,1 kH.

Ecnn B pesylibTaTe pacuieTOB OKaxeTcs, UTO CEYEHHs 3JAeMEHTOB
cpsizell HeoGXOAMMO YBeJHUATE, TO CJeAyeT NPOH3BECTH NOBTOPHHI pac-
9er, TaK KaK H3-32 YBeJHUYCHH KeCTKOCTeR CBA3EBHX NaHe/led yBeJH-
yaTcd ceficMHYECKAe Harpyskh.

15. Onpeneasiorcst pacuerHble ycuaus M u Q B CeYeHHSAX KOJNOHH
OT ceficMHUECKHX Harpysok Sy, S¥, Sn6, Sc, SH°, 8% y Sxp 5o pacuer-
HBIM CXE€MaM NONEPeYHHX PaM Kapkaca, moKasanHeIM Ha puc. 136, 3ua-
YeHHS PACUETHBIX HArPy3OK npHuBeleHH B Tabj. 40.

Spp = 846,6 + 3238,4-1,46 = 885,1 kH.

I. PACYET KAPKACA 3JAHUS
B TOINEPEYHOM HATIPABJIEHUM
KAK CHCTEMBI CO MHOTMMMU CTEIEHSMU CBOBOBI
(BBIMTOJIHAETCS B COOTBETCTBUM C YKASAHUSIMU
M. 3.11 u 3.12)

16. OnperensieM BeTHYMHH BEPTHKaJBHHIX pacueTHHX HArpy3ox,
COCPEeIOTOYEHHBIX B IeHTPAX NPHBEJCHHA NHHaMHUecKoW PacueTHofi cxe-
Mbl KapKaca, NOKa3aHHof Ha pHC. 137,6.

BbluHcneHHA BEePTHKANbHBIX HArpy3ox TpHBeAeHR B Ta6a. 41,
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PHc. 137, BaeMeHTH €O sHaueHHsMH® MOMEHTOB HEepuufi (B cM?), mx cewcHmit {(a)
H pacnoOJoXeHHS BePTHEKAABHLIX COCPEAOTOUEHHBX HArpy30k (6) 8 AWHaMHYecKo#
pacueTHON cxeme KapKaca ¥ pacueTHas cxema Kapxaca (s)

1 — paccunThiBaeMasi nomepedHas pama; 2 — cTofiKa, 3aMCHAIOWAA BCE OCTaNbHblie
nolepedknle paMsl; 3 — cTofika, sameHsiomlas Bce QaxpepkoBble CTOAKH
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Ta6anma 41

% § Besiwunna
é E a Harpyska Bulancnepue Harpg’:’KH.
o%=z
Bec:
KpoBaM,  npoduanposansoro | 1,81-12-12,5 271,5
HACTHJIA, NPOrOHOB, KOHCTPYK-
LM NOKPHTHA W NPOMOPOBO-
AOK
nyTeil HOABECHHX KPamrOB mpo- | 0,9-12.2 21,6
aetra A—b
Q yuacTKa CTeHH, pacnojoxel-|2,6-4,1-12 127,9
HOTO BHIIE BepXa KOJOHH
cHera 0,35-12-12,5 52,5
1/4 Beca:
KOJIOHHH! 0,25-53,6 13,4
yuacTKka CTeHH, pacnosoxes- | 0,25[2,6(18,9— 45,4
HOrO B Tpeienax BHICOTH KO- | —6—2,4)6+0,35%
JIOHHH X (6--2,4)6]
Hroro — 532,3
Bec:
KpOBJH,  npoduamposansoro | 1,81-12-24 521,3
HACTHAA, TPOFOHOB, KOHCTPyK-
UHA NOKPLITHA H HMPOMIIPOBO-
JOK
Q, nyTelt MOABECHHX KpaHOB npo- | 0,9-12-2 21,6
aeta A—B
¢onapunix maneneii nposera| (1,29-+0,32+0,26+4| 43,8
Bb—B (c 6opramun, MoHopenn-| -+0,24-2,6+1,18) X
caMu, MepenJieTaMH H Mexanys- | X 12
MaMH OTKDHBaHHA)
cHera 0,35-12-24 100,8
1/4 Beca KOJOHHH 0,25-53,6 13,4
Hroro — 700,9
Bec:
KPOBJH,  mpoduauposanHoro | 1,81.12-24 521,3
HaCTHJIA, NPOFOHOB, KOHCTPYK-
UHA NOKPHITHA W MPOMMNPOBO-
Q | mox
¢onapunix nameneii nposera| (1,29+0,32+40,26+] 43,8
Bb—B (c Gopramm, MoHopeas-| +0,24-2,54-1,18) X
camu, nepemsieTaMH M Mexa- | X12
HH3MaMH OTKDHIBAHHS)
cHera 0,35-12-24 100,8
1/4 Beca KOJIOHH 0,25-71,4 17,9
Hroro — 683,8
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Hpodoascerue Taba. 41

é g H B eHne Eaex{];:{;?::
ok arpyska BITHCJIEH] 8
Bec:
Kpopas,  npodbuaxposansoro | 1,81-12-12,5 271,5
HACTHJQ, NPOrOHOB, KOHCTPYK-
IHA NOKPHTHA H TPOMIPOBO-
ZOK
0 y4acTka CTeHBl, pacnoJoxes-|2,6-4,1:12 127,9
4 HOro BHILIE BEPXa KOJOHH
cHera 0,35-12.12,5 52,5
1/4 Beca:
KOJIOHH 0,25-53,6 13,4
yuacTka cCTennl, pacnoJoxed-| 0,25[2,6(18,9— 45,4
HOTO B OpefeXax BHICOTH Ko-{ —6—2,4)6+0,35X
JIOHHH X (6+2,4)6]
Hroro — 510,7
Bec:
KPOBJIH, npoduauposansoro | 1,81 (96—12) X 11098,9
HACTHAA, IIPOrOHOB, KOHCTPYK-| XX (24-34-1)
U¥fi TNOKPHITHA M TPOMNPOBO-
AOK
nyTelt MoABeCHHIX KpaHOB mpo-| 0,9-4(96—12) 302,4
aera A—B
¢onaps npoaera 5—B (1,29+0,32+0,26+ 476,9
+0,24-2,5+1,18) X
X (72—12)2+
+0,54-12.3-2
Q yeTHpeX MOCTOB IoABecHHIX | 13,6-4 54,4
5 KpauoB nposeta A—5
Y4acTKOB CTed, pacnoJoxen-| 2,6-4,1[(96—12) + 334,7
HBIX BHIIE BepXa KOJIOHH +(24:-3+1)]2
chera 0,35(96—12) X 2146,2
X (24-3+1)
1/4 Beca:
KOJIOHH 0,25(53,6-24 + 464,4
+71,4-8)
YUacTKOB CTeH, pacnonoxeH-| 0,25-2,6[(189— 3154,4
HHX B Npelenax BBHICOTH KO- | —6—2,4) (96—6) X
JOHH xX2+18,9(24-3+
+1)2]+0,25X
%0,35(6+2,4) X
X (96—6)2
Urtoro 18032,1
Qg | Yacts Beca mocta kpana B 1po- | QP =0,5Q%Pnne = 139
qaere 5—~B =0,5-278
Bec noakpaHoBLiXx KOHCTPYKUMA {2,812 33,6
Htoro l I 172,6
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I podossxcenue taba 41

é g Beanwina
a % E Harpyska Brigkcaenne Harp’gﬁxn,
Ses
UacTb Beca ZBYX MOCTOB KPaHOB Kp 278
B upojerax b—B u B—TI Q?P= M -
2
FaR)
Q7 2
_ By
B 2
Bec noakpanoBmx  koHCTpYK- |2,8-12.2 67,2
UHI
HUroro — 345,2
Q, |HYacts Beca mocra kpana B mpo- Qy® =0,5QPnn. = 139
8 | netre B—T =0,5-278
Bec noaxpanosux xoncTpyxunii | 2,8-12 33,6
Hroro — 172,6
Bec:
Q MOCTOB OCTaJLHHX IBYX Kpa-|2-278 556
HOB B npoJerax 5—B u B—rT
HOAKPaHOBHIX KOHCTPYKUMH 2,8(96—12)4 940,8
Hroro — 1496,8
1/2 Beca:
Q1o KOJIOHHH 0,5-53,6 26,8
yuacTka cCTeHbl, pacnosoxen- | 0,5[2,6(18,9— 90,7
HOr0 B Tpefenax BHCOTH Ko- | —6—2,4)640,35X
JIOHHB X (6+2,4)6]
0 Hroro — 117,5
R /2 Beca KOJIOHHBL 0,5-53,6 26.8
Q2 | 1/2 Beca KonOHHB I 0,5-71,4 35,7
1/2 Beca:
KOJIOHHEI 0,5-53,6 26,8
Qs ygacTka CTeHH, pacnoJoxes- | 0,5[26(18,9—6— 90,7
HOro B mpeaenax BHICOTH Ko- | —2,4)6+0,35X
JIOHHHI X (6+2,4)6]
Hroro —_ 117,5
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ITpodoanenue taba. 41

=
‘ X
@ & Ben a
§ £ g Harpyska Briyucaenune Harpl;'qsl:::l,
8¢k K
1/2 Beca:
Y4YaCTKOB TNpPOAOJBHHIX CTeH, | 0,5[2,6(18,9—6— 1270,1
pacnoNioXeHHHX B npedenax | —2,4)(6.-6+43-2) X
BBICOTHI KOJIOHH xX240,35(6+2,4) X
Qld X(6'6+3'2)2]
Yy4YacTKOB TOPLOBHX cTeH, pac- | 0,5-2,6-18,9(3,5% 933,7
NOJIOXKEHHHX B Npefenax BH-| X2-46-2)2
COTH! KOJIOHH
BCEX KOJOHH, KpoMe KOJOHH |0,5(53,6.8-3+ 928,8
PaCCYHTHIBAEMON PaMHl +71,4-8)
Hrtoro — 3132,6
1/2 Beca:
ydacTka MNpOXOJbHHX  creH, | 0,5[2,6 (18,9—6— 1451,5
pacrno/loXkeHHHX B npelenax | —2,4)6-8-2+
BHICOTH KOJIOHH +0,35(6+2,4)6 X
Qs xX8-2
Y4AaCTKOB TOPHOBHX CTEH, pac- 05 26 18,9-6 X 2653,6
TIOJIOXKEHHHX B TNpepenax Bh-| X9-2
COTHI KOJIOHH
CTOEK NpOAOJILHOrO H Topuo-| 0,56.26,8(16+18) 455,6
BOro (paxBepkoB
Hroro - 4560,7

17. TlpousBoxuTCA pacuer Kapkaca 3zauud ra DBM no crnenuanis-
HeM nporpaMmam. OnpenesieHHe HONONHHTEJNbHHX CefiCMHYeCKHX Harpy-
30K OT KpPYYeHHs 3JaHHS B IUaHe MOXeT OHTb BHIOJHEHO Kak AJs
CHCTEMH C OLHOH cTemeHbio ceoGoaml (cM. pasgea B Hacrosmero mpd-
Mepa).

ITpumep 7. Pacyer cBsi3eil MOKPHITAA OZHOITAXKHOID 3JAHHA Ha CeHCMH-
4€CKHe Harpys3KH

Paccunrate cBA3H NOKPHTHS OJHO3TAXKHOTO 3aHHA C pacueTHON
ceficMAYHOCTBIO 9 GanjioB, paccMoTperHoro B npEMepe 6. IToBTOpseMocTh
ceficMuvecKux BoajeficTpuli — 1.

KoHCTpYKTUBHOE pellleHHe POPH3OHTaJbHHX H BEPTHKANbHHIX CBA3eR
MEXAY CTPONMUAbHLIMH depMaMy NOKPHTHS NpHHATO mo cepud 1.460.2-10
«Cra/bbie  KOHCTPYKUHH NOKPHITAR ONHO3TAXKHBIX FPOH3BOACTBEHHHX
3faHrfi ¢ dhepMaMy H3 NapHHX YTOJKOB» (BHOYCK 1), cBAsedl no ¢oua-
pI0 — 1o peKoMeHAalusaM I 3.24,
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S3 53 Lrema 3
A
Sq 55 1S4 Sy 194 \54/ S (xema4
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S5 F95 |95 }55 35 Cxema §
A
Sg S6 3¢ Cxema b
8)
Yeunua B cBaseborx @epmax om
Inemenmer \0Bo3nausnue edunuunsr  nazpyson LS =1 xH
chased cmepKHel no  cxemam
7 2 3 4 5 5
floaca n 084 0242 0,01 0,54 0175 069
J/d 065 a65 g 046 065 065
Packocs
P, 029 | 029 | 029 | 029 | 029 | g9

Puc. 138. K pacuery nonepeunoR ces3esoff depMH B NAOCKOCTH BEPXHHX NOSCOB

CTPONHALHLIX thepm

4 — reoMeTpHUeCKas CcXeMa CBf3W; 6 — CXeMHl pPacHONOKEHHS CeACMHYECKHX Ha-
rPY30K; 8 — YCHJHS B CBsI3eBoi depmMe OT eAHHHUHHX HArpysoxk

I'eomeTpHYECKHE CXeMH CBsi3efl H 3HaYEeHHS YCHJHA B HX 3JeMeHTax
OT eAMHHYHHX HATPY30K npuBeleHH Ha puc. 138 u 139. BeprukaabHue
pacueTHHe HarpyskH (¢ yuetoM Ko3(QduUHEHTOB meperpy3kKu H couera-
OT COGCTBEHHOrO BeCa KOHCTDYKUHH NOKPHTHA, CTeH, cHera o

Hus)

254




1.2 82 82 8

gl ¢ =} ‘ Y <
3
|V w | we K2 | H
.i i $=1 t §=1 t §=1
l 4x 6000 = 24000
—
8
3:;:«:::11 Jfloace Pacxocst
D503navenus
e a1 82 H H2 P P2
Yeunun, k¥ 4 ©278 |64 | 166 14222 |-07%

Puc. 139. K pacuery nopnepewnofi csesesoft depMul B NNOCKOCTH HHXHHX HONCOB
CTPONUALHBIX thepm

@ — reOMeTpHYECKas CXeMa CBY3H; § — YC/IOBHA B CBA3eBOf depMe OT €AHHHYHHX
Harpysok

ONpPOMOPOBOAOK, pa3MEMICHHBX B MexX(epMEeHHOM HPOCTPAHCTBE, NpH-
Belens B Taba. 34 npuMepa 6. IIpoMuuieHHHE NPOBOAKH KpeNsATcs K
BEPXHUM HJH HUKHHM TNOSICAM CTPOMM/IBHKX ()epM B HArpysaka OT HHX
nepefaeTcs HAa BepxXHHe Hosica ¢epm B pasMmepe 30 %, Ha HHXHHE —
70 %. Idns onpefeseHns BeIMYHH CeACMHUeCKHX HarpysoK Ha CBf3H 1O
dopmynam (1) m (2) amauenue npoussefienusi kosdpduuHenTor K=
=K\K:ABKynir mpunaTo W3 paciera kapkaca: B TONEPETHOM Hampab-
JICHHH 3[aHHUs DABHBIM!

K, =K, K, ABK, ", =0,25-1.0,4.0,8-1-1 = 0,08;
B HPOAOJBHOM HANDABJCHHH 3AaHHA DABHBIM:
Kyp =Ky Ky ABK M, =0,25.1-0,4.1,331,27.1 = 0,17,

Tlpumeuanne 3uauenne Kospduuuesra P Nas onpeseneHHs
TIPOAOJbHOM CEeACMHYECKOH HArpy3KH Ha CBSI3H NPHHATO HaHOGOJbUIIAM
H3 OKOHYATeJpHOTO pacyera KapKaca B NpPONONBHOM HanpaBJ/eHHH, KO-
TOpHH B npuMepe 6 He mpHBeJeH.
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A. PACUET TIOTIEPEYHBIX CBSI3EBHIX ®EPM
B MJIOCKOCTH BEPXHUX I10SICOB CTPONUJIbHBIX ®EPM
(BBIIIOJIHSIETCSI B COOTBETCTBUH C YKA3AHUSAMU
TIIL. 3.47 u 3.48)

1. Onpenensiem uncso cBf3eBHX (epM N[O BEPXHHM MOSCAM CTpoO-
AuAbHEX ¢epM B npodetax A—bB u B—I nokpeitHa Ge3 doHapa H
NPOH3BOJAHM NOAGOP CeyeHHH JEMEHTOB CBs3eH.

Bouncnsiem no dopmyaam (1) u (2) 3HaueHHe NPOROJBLHOA ceficMH-
yeckoli marpysku XS, nepefaioulefics Ha BCe CBS3H NpoJeTa NOKPHITHS
B npeneiaXx AJHHH 3fanus (puc. 38, a), Ilpu stoM pacueTHyio BepTd-
KaJibHYI0 HArpy3Ky Q onpeleiseM OT Beca KPOBJH. NPO(PHIHPOBAHHOIC
HACTHNa, NPOroHOB, cHera, 50 % Beca HecylHX KOHCTPYKIHHA NOKPHITHA
H 30 % Beca mpOMNpPOBOJOK.

Q=(0,81-}0,144+0,140,354+0,5-0,4 -
-+ 0,3-0,36) (24 — 3) 96 = 3443,3 kH!
38; = QKgp = 3443,3-0,17 = 585,3 kH.
Buuncasiem  3HaueHHe NPOJOJbHOK ceHCMHYecKoli Harpy3ku XS,
nepeaaonielics Ha CBA3eBYIO (depMy, pacloJIOKEHHYIO B TOple sAaHMSA.
Harpysky Q ompesensieM OT Beca TOPIEBOA CTEHH Ha yuacTKe B npeje-

Jax BepxHell NOJOBMHB BHICOTHL CTpONHJAbHOR depmm (hy) H napanera
(ha).
[Tps hg = 3,3 M # hy=0,8 M umeenm:
Q=2,6{24—6)(3,3/240,8) = 114,7 xH;
38, = QKyp = 114,7-0,17 = 19,4 &H.

OnpenensieM ycunus B 10fice CBA3EBOA {epMbl OT CeliCMHYECKHX Ha-
rpysok SS; B IS, npuuumast H3 Tabn. 42 (uau u3 T1abn. ma puc. 138)
SHaYeRHS YCHJH{ OT eAHHHUHBIX Harpy3ok, AeHCTBYIOWIMX Ha CBA3€BYIO
dbepmy cooTBeTcTBenHo 10 cxeme 4 H cxeme 6 (puc. 138):

Ta6anua 42
5 Yenmma or T S, Yeunusg or 2 S, © &
5 xH kH : g “Qm
s 2% g 58
2 & - z 2% 8 5
§2| % g 5 - L3 : =23
gad| - I - 2 £t S g9
el L 2 I, I, ¥ E 5e3
883 4 | 8% | 4 a | &4 £3 283
n (—0,54 |—105,3{—0,69 (—13,4 | —118,7(~ -2 75X5|—160,9
P |—0,46 |— 89,7|—0,65 | —12,6 | —102,3|~ -2 L 90X7{—180,4
—0,29 |~ 56,6{—0,29 | — 5,6 |— 62,2|-_2L 90x7|— 9I,1
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Pac. 140. Maan oporonos M cBu3e#t No BepXHHUM noscam depm
1 — nonepeunble cBs3eBhie QepMbi; 2 — NPOTOHBI

DA

~

N\

. T

©

a) or Harpysku %S;=>585,3 kH; N,=0,54-585,3=316 kH;
6) or narpyska 2Sy==19,4 kH; N,=0,69-19,4=13,4 xH.

DneMeHTH CBA3eBHX ()epM IIPOEKTHPYEM H3 ropsuekaTaHHX NpoQH-
neli. Tlosica cBsi3eBHIx (PepM NpPHHHMaeM CEUeHHEM WLQI_ 75X5 c Hecy-
miefi cnocoGHOCThI0O npu ocoboM coweranuu Harpysok [N]=—173 xH
(cM. nucr 86 cepum 1.460.2-10, Bum. 1). B cBasm ¢ Tem, uro pacuer
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KOHCTpYKUuf cBsseit cepuu 1.460.2-10, Bun. 1, BHROMHAJACA HPH Myp==
=1,4 M 3HAUCHHH DPACYCTHOTO CONPOTHBJEHHs crTaian R=210 MIla,
syayenus [N] neoGxomumo ckoppekTupoBathb. [1o Tabn. 8 u npumed. 1—
Myp=1,4-0,85=1,19, a 3uavenus Ry no taba. 51 riapm CHull 1I-23-
-81 Ry=320 MIla, Torxa 3HaueHHe KOppeKkTHpy:ollero Kospduuuerta

¢c=1,19/1,4.230/210 = 0,93,

[N]=—173-0,93=—160,9 xH.
Tlo ¢dopmyne (31) onpegensieM MHHHMAJBLHO HeOOXOAHMOE HHC/IO CBA-
3eBHX (pepM Ha OechOHAPHHIA NPOJIET NOKPHTHS:

Ny 316

=N =7, 160.9—13,4

2,14.

MpuHnMaeM TPH CBA3¢BHe (epMbl, KOTOpPHE B COOTBeTCTBHH ¢ 1. 3.43
pacnoJiaraeM y TOPLOB B B CepPeAHHe AJIHHH 3KaHHA (puc. 140).

OnpenensieM CyMMapHHe pacueTHHE YCHJHSA B 3/A€MEHTaxX CBfA3esHX
depM W NIPOH3BOAMM MOAGOD CEUECHHA 3JIEMEHTOB CBfI3H, YUHTHIBaf Clie-
LyOUIHe pacupesefieHHs cefiCMHUeCKAX Harpy3ok: XS; BOCHpUHHMaeT-
€ BCEMH CBSI3eBHIMH (QepMaMH H pacnpeiesseTcsd MEXIYy HHMH DaBHO-
MepHO, XS — cBA3EBHMH (QepMaMH, PaclONOXKeHHBMH B TOpUAX 3Aa-
Hug. Bouncsenne ycuanii B 3JeMeHTax cBf3eBHX (epM H NDHHATHE ce-
YeHHsl NpHBeAcHW B Tabn, 42 (Hecymast cnocOGHOCTL 5/IEMEHTOB CBS3H
onpejeseHa C YYeTOM KoppexkTHpyouwero kKosbhouuuenta ¢=0,93).

2. OmpenensieM 4HC/IO CBA3eBHX (epM MO BepXHHM moscaM CTpoO-
nuIbHEX (epM B nposere 5—B nokpHTHA ¢ (GoHAPEM H TPOH3BOJAHMM
noaGop ceyeHHHi saeMeHTOB CBsizefl. Buumcasem no dopmyaam (1) #
(2) 3Hauennsi ceficMHYeCKHX Harpy3ok XS,;+IS; mnepepalomuxcs Ha
cBs3eBbie DepMHE B COOTBETCTBHH ¢ pHC. 38, 6. XapakTepHCTHKA Harpy3ok
H 4X BLIYHC/IEHHS NPHUBEJCHH B Taba1. 43.

OnpezensieM ycuiHst B mofice cBsA3eBOK (epMH OT CeACMHYECKHX
narpysok 2S;; XS, 2S; u S, KoTophie PAaBHOMEPHO paclpelelsioTcs
MeX/Jy BCeMH CBfi3eBHIMH (epMavu (yCHJIHA B IOfice OT eIMHHYHHX HA-
Tpy30K npuHHMaeM u3 Tabu. Ha puc, 138).

N;=10,84.244 = 205 xH;
N, =0,42.109,6 = 46 xH;
N3==0,01.137 = 1,4 &H;
N,=0,54-105,6 = 57 xH.
OnpenensieM ycHJHA B NOACE CBA3EBOH (hepMBI OT CeACMUUECKHX HATPY-

30k ZS; u ZS; KOTOpHe BOCIPHHHUMAIOTCA CBS3eBHIMH depMamy,
PaCNOJNOKEeHHBIMH B TOPIAX 3LaHHS:

N;=0,75.42,8 = 32,1 kH; Ngz=10,69.19,5= 13,5 xH.
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Ta6anna 43

CxeMbl pacnoJo-
JEHHSI HAr py3oK
no puc. 138

Harpyaku

Bolyucsedns

CxeMma 1

Cxema 2

Cxema 3

Cxema 4

Cxema 5

Cxema 6

Bec kposau, upoduaupo-
BAHHOTO HACTHAQ, NpPOTO-
HOB H cHera Ha BceM (¢o-
nape u 40 % Beca ¢onap-
pbix naneneff (¢ Gopramu,
MOHODE/JbCaMH, Tepemde-
TaAMH, MEXaHH3MaMH OT-
KpHBaHus ¥ TOpHamu ¢o-
Haps)

Bec kposau, npodunupo-
BAHHOTO HACTHJA, TIPOrd-
HOB H cHera y douaps
BIOJb 3JaHHA Ha yyacTke
wHpHHO# 1,5 M 1 60 % Be-
ca (oHapHbX naHenei (c
fopTaMH, MOHOpeJbCaMH,
mepenyieraMH, MeXaHH3Ma-
MH OTKPHIBaHHS H TOpuA-
MH QoHaps)

Bec Kposam, npoduampo-
BaHHOTO HACTHJA, MpOro-
HOB H CHera, pacioJoXeH-
HHIX Ha pHedOHapHOH 30-
He npoJieTa

50 % Beca Hecyuiux KOHCT-
pyruuit noxputha u 30 %
Beca NPOMIPOBOAOK

Bec xposiH, TPOdUIHPO-
BAaHHOTO HACTHJA, NPOTO-
HOB M CHera C yuacTka Ine-
pen ¢ounapem

Bec TopueBod CTeHH Ha
yyacTKe B NMpefesiax Bepx-

Hefl DOJOBHHBI  BBICOTH
cTponunbHol  QepMu  H
napamnera

=8,=[(0,81+0,14+0,1 +
+0,35)72-12+0,4(1,29+
+0,32-+0,26+0,24- 2,5+
41,18)72-24-0,4-0,54 X
X3.12.2]0,17=244,0 xH

B8,=[ (0,81 4+0,14+0.1+
+0,35)72-1,5-2+0,6X
% (1,290,324 0,26+
+0,24.2,54-1,18)72-2+
+0,6-0,54-3-12-2]0,17=
=109,6 kH

$8,=(0,81+0,14+0,1 +
+0,35)96-3.2-0,17=
=137,0 kH

38,=(0,5-0,4+0,3%
%0,36) (24—3)96-0,17=
Z105,6 kH
385=(0,81+0,14+0,1 +
$0.35) (12+1,5-2)12%
%0,17=42,8 xH

28:=2,6(24—6) (3.3/2+
40,8)0,17=195 xH

OnpenensieM no ¢dopmyne (32) MusHMaabHO Heo0XoaWMOe YHCAO
cBsizeBbix GepM Ha mposer 5—B c QonapeM, NpHHUMAsS 3JEMEHTH NO-

sICOB

cpaseBbix (depM H3 ropsuekaTaHslx npobduiedr ceuenne 2L75X

X5 ¢ mecymeit cnoco6HOCTBIO npH 0co6oM coueTaHHH Harpysok [N]=

=—160,9 xkH

k=

_ Nyt Ny +Ng-k Ny 205,0+ 46,041,457

[N]—

(N5 + Ng)

=2,68.

160,9 — (32,1 -+ 13,5)
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INpuuuMaeM TPH CBA3eBHe (epMH, KOTOPHIE pacnojaraeM y Top-
0B H B cepeAuHe IJHHBL 3haHua (puc. 140). OmpeneaseM cymMMapHHe
pacyeTHHe YCHJIHS B 3JeMEHTaxX CBH3eBHX (epM H NPOH3BOANM ROJ-
60p 37€MEeHTOB CBsI3efl NO COPTaMeHTY, NpHBEIEHHOMY Ha JHcTe 86
cepun 1-460-2-10 (Bum. 1).

BhluncsieHye YCHJIHE B 3J€MEHTAX CBsI3eBHIX (epM H IpUHATHE ce-
UeHHS NpHBeleHH B Taba. 44 (Hecymas CNOCOGHOCTb 3/1€MEHTOB CBSI3H
onpejelieHa ¢ yueToM KOppektupyloouero Kosbdunueura ¢=0,93).

B. PACUET ITIOINIEPEUHBIX CBA3EBbLIX ®EPM
B IIVIOCKOCTH HHM)KHHX TTOSCOB CTPOITUJ/IbHBLIX ®EPM
(BBITIOJIHAETCS B COOTBETCTBHHM C YKA3AHHSIMU
I, 3.47 u 3.50)

3. OnpenenseM no popmynam (1) u (2) npoRoibHble ceficMuuecKue
HArpysKd Ha CBsizeBYI0 (bepMy, pacnojioxeHHyio B nmposete 5—B y Top-
1a 3JaHus:

a) or 50 % Beca HecyHX KOHCTPYKDHH nokpuirust u 70 % mpom-
npoBogok, CeficMHYECKYI0 HATPY3KY BHIUHCJASEM CHAUaJa HA BCe CBA3H
HpoJieTa MOKPHITHS, @ 32T€M DABHOMEPHO pacmpejesieM ee MeKiy CBs-
3eBHIMH bepMaMu.

Q= (0,5-0,440,7-0,36) (24 — 6) 96 = 781,1 xH;
S = QKyp = 781,1.0,17 = 132,8 xH.
B cootsercTBuu ¢ . 3.43 nonepeuntle cBA3eBbie epMH B MJIOCKOC-
TH HHXHHX NOSICOB CTPONHJABHHX (epM ycTaHaBJAHBaeM B TOpLUax 3ja-
uug (puc. 141), 1.e. aBe cBf3eBbie ¢epmnl Ha nposer. CreloBaTeNbHO,
Ha OJHY cBs3eBYl0 (depMy nepenaercs
28, = 132,8/2 = 66,4 xH;
6) oT Beca TOPUEBOA CTEHH Ha Y4acTKe B npejejax HHXHEH NOJOBH-
HB BLICOTH CTPONMHJbHOH ()epMEI H BepxHeil MOJOBHHH BBHICOTH KOJOHHH
Q=2,6(3,3/2+ 18,9/2)(24 — 6) = 519,5 kH;
%S, = 519,5-0,17 = 88,3 kH.
CaenoBaTesibHO, CyMMapHast ceficMuyecKass Harpyska Ha CBf3€BYIO
(hepMy, pacnoNioKeHHYI0 Y TOpLA 3JaHHS, paBHA:
28 -} 28, = 66,4 -}- 88,3 = 154,7 xH,

a yanoBas Harpyska cocTasaser (2S,+2S.)/3=154,7/3=515 xH.
OnpezensieM pacueTHHE YCHIHS B 3JeMEHTAaX CBA3€BOM GepMul M mpo.

H3BOAHM TOAGOP CEUEHHi 3JEMEHTOB CBs3H. BHUHCIeHHe YCHAHA B 3ile-

MeHTaXx CBA3€BOH (epMul NpHBEIEHH B Ta6a. 45.

IIpHHEMaeM 3/leMeHTH CBf3eBoii ()epMH H3 TOpsSuEKaTaHHX npoduei:

nosca 1‘- 2L 100XX7 ¢ Hecymleit cIOCOGHOCTBIO NPH pacueTe Ha ocoGoe
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—— = "gf@ cOYeTaHHe Harpy3ok ¢ yueroM
i S KODpEeKTHpYIOUero Ko3@@HIHeH-
» N . ra ¢=093 [N]=—163.0,93=
< 3 =—151,6 xH, packoc L21_
7 l Dl 110X8 ¢ [N]=—129X0,93=
N S N G =—120 kH (cMm. 1. 67 cepHH
< l . 1.460.2—10, Bum. 1).
L — :
N |\ |7  B. PACUET ITPO[OJIbHBIX
< . CBSI3EBBIX ®EPM
'6) B IJIOCKOCTHU
- HDKHHX T10SICOB
N §@ CTPOITHJIbHBIX ®EPM
i KIZS IS (BBITTOJTHAETCA
2000 | 24000 | 24000 B COOTBETCTBHH
@ C YKA3AHHAMHU

II1. 3.47 u 3.51)

Puc. 141. fnan depM M CBu3el Mo HUXK-
UM TosCaM depM 4. Onpegeasem no dopmy-

aam (1) u (2) monepeunyio cefic-
MHUECKYI0 Harpy3Ky, Nepeflajoliyiecst Ha yses CBf3eBOH (epMHI, OT Beca
daxsepKoBoii CTOHKH M IPOJOJBHOA CTeHb C FPY30BOH IIOmAfH B IIpe-
nenax HHXKHeH NOJOBHHEI BHICOTHl CTPOMMJBHOH (eépMbl M BepxHell mo-
JIOBHHEI BBICOTH KOJIOHH:

Ta6numa 45
Tiosca Packocu
O6o3Hayenue CTEpXKHA
(oM. puc 139) B1 ] B2 H1 H2 Pl ‘ P2
Yenaus:

OT eJWHHYHOR Ha- 0 |42,18|—1,64 |—1,64 [+2,22 | —0,74
rpy3ku, kH
or =8, xH 0 +4112,3| —84,5 [ —84,5 | +114,3] —38,1

Q@=0,5-26,8-4+0,5-2,6-3,3-64+0,5[2,6 (19,8 —6—2,4)
-+ 0,35 (64 2,4)}-6 = 136,9 kH;
S¢ = QK;; =136,9-0,08 = 11 xH.
OnpeaensieM pacyeTHOe YCHJIHe B pacKoce CBS3eBOH (epMbl, MPHUHH-
Mas pacueTHYI0 CXeMy CBA3H 10 pHc. 39.
S¢ 11,0

N = = =17,8 kH.
2 cos 45° 2.0,707
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Tlpunumaem s7eMenTH CBR3eBOH (epMH B3 ropsueKaTaHHX npobH-

nei .,L2L 110X8 MM ¢ Hecymeid CnOCOOGHOCTBIO NPU OCOGOM COUCTAHKM
Harpy3oK C yueTOM KOppekTHpyfoulero Kosthonuuenra ¢=0,93 [N]=
=—129.093=—120 xH (cm. n. 67 cepuu 1-460.2-10, Bum. 1).

T. PACUET BEPTUKAJIbHBIX CBS3EBBIX ®EPM
U PACTIOPOK MEJKIY OTIOPHBIMU CTOHKAMU
CTPOITUJIbHBIX ®EPM (BBITIOJIHSIETCH B COOTBETCTBUH
C YKA3AHUSIMU IIM. 3.47 u 3.52)

5. OnpegeaseM nponoibHue ceficMHUeCKHe HATPY3KH, mepelaroliiHe-
¢ Ha HauGoJee 3arpyXKeHHHE BepTHKAJbHHE CBsI3eBhle (hepMBl M pac-

NOPKH, PAacNoJOXKEHHHE y Topua 3AaHus N0 KpafiHeMy W cpejHeMy psny
KOJIOHH:

a) Harpyska, nepenalomasicss Ha BePXHHH NOSC BePTHKaJbHOH CBA-
3eBofl (hepMEl OT monepedHoOfl CBA3€BOH (PEepMH, PaclojOXKeHHOH B MJA0-
CKOCTH BepXHHX NMOSCOB CTPONHJABHHX (epM.

3HaucHHe HArpY3KH BHIUUCASEM N[O AAaRHEIM nn. 1 ® 2 macrosmero
nprMepa.
Jag gpafinero psiia KOJIOHH:

Sy =0,5(585,3/3 4 19,4) = 107,3 xH.
Jlas cpepserc paga KOJOHH:

Si = 107,3 4- 0,5 [(244 -+ 109,6 -+ 137 4~ 105,6)/3 -
-} 42,8 - 19,5} = 237,8 xH.
6) Harpyska, Nepefaioliasics Ha BepXHHE NOSIC BePTHKAABHOH CBSI-
3eBofl $epMBl OT TPOrOHOB MOKPHTHA, DPACHONONKEHHHX HAJ OPOAOIL-

HBEIM PSZIOM KOJIOHH (OT Beca KPOBJH, NPO(HIHPOBAHHOTO HACTHJA, NPO-

rouos, cHera, 50 % Beca Hecymmx KOHCTpPYKUHH NMOKpHITHA B 30 % Beca
" IPOMIIPOBOZOK).

Ias xpafiHero psafa KoJOHH:
Q= (0,81+40,14-40,1+40,35-40,5-0,4-+0,3.0,36) X
X (1,5 -+ 0,5) 96/3 = 109,3 kH;
S = QK p = 109,3:0,17 = 18,6 xH.

Ias cpennero psna koJIOHH:

Q=(0,81-1-0,1440,1-+0,35+0,5.0,4 +
+0,3.0,36) 3.96/3 = 164 xH;

S = QK = 164.0,17 = 27,9 kH.
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B) Harpyska, nepepaiomascs Ha BepXHHR NOAC BePTHKANLHON CBA-
3eBOii GepMH OT BECA TOPLEBOH CTeHH HA YYacTKe B NpefesiaX BepXHe#l
TIOJIOBHHB! BHICOTHI CTPONUJBHOH (pepMbl H llapanera.

Jas kpafiwero psina KOJOHH:

Q=2,6(3,3/2-0,8)(340,5) = 22,3 xH;
S = QK = 22,3:0,17 = 3,8 xH.
Hnsa cpensero paaa KOJIOHH:
Q=2,6(3,3/2-0,8)6=238,2 kH;
8 = QK = 38,2:0,17 = 6,5 xH.

r) Harpyska, nepenaiomascsi Ha HHXKHHAH NOC BepTHKAJbHOH CBA-

3eBO# (bepMBl, OT IOHmepeyHOli CBsi3eBOi (GepMul, pacnojoXeHHOH B

IIOCKOCTH HHXXHHX TOSCOB CTPOMMJAbHHX (depM. 3HaueHHe HArpy3KH BH-
YHCJIsIeM O JaHHHIM N, 3 HACTOSILIEro mMpHMepa.

Jasa Kpafinero psga KOJOHH: S'2=0,5- 154,6=77,3 kH.

Jas cpenuero psifia KOJOKH: S; =154,6 KH.

JONOJMHATENbHO BHIYMCJAsSIEM HArpy3Ky, Nepefaloulylocsi Ha HHKHHI
nosic BepTHKaJbHOA CBA3eBOH (epMBHl OT Beca IyTel MOABECHHX KPaHOB
nponera A—B, xoTophe mpu pacyere cBsiseii no I 3 Hacrosllero NpH-
Mepa He YYHTHIBAJIHCh.

Q=0,9.96-2/3 = 57,6 xH;
Sy = QK , =57,6.0,17 = 9,8 xH.

1) Harpyska, nepejatomascss Ha HUKHHA NOSC BepPTHKAJbHOH CBS-
3eoft ¢epMbl H CTOHKH, pacloJoXeHHOH y KOJOHHHW (OT Beca Tople-
BONl CTeHHI HA YUYacTKe B npejieslax HHKHe#l NOJOBHHW BHICOTH CTDO-
RHJAbHOR epMH H BepxHefl NOJOBHHB BHICOTH KOJIOHH).

Lns kpafinero psiga KOJIOHH:

Q= 2,6(3,3/2+19,8/2) (3 0,5) = 105,1 kH;
Sy =QKp= 105,1.0,17 = 17,8 xH.
Jns cpepnerc psiza KOJIOHH:
Q=2,6(3,3/2+19,8/2)6 = 180,2 kH;
Sy = QK,, = 180,2:0,17 = 30,6 xH.

e) Harpyska or cobcTBEeHHOTO Beca HABECHOTO Y4&CTKa IPOAOJBHOM

cTeHbl (BHLE PACMOPKH HJH BepXa MOAKpAHOBOH 6aJsiku)
Q3=2,6-5,3-6,0 = 82,7 kH; S;=82,7-0,17 = 14,1 xH.
OnpenensieM no GopMyaam TaGn. 10 3HaueHHA CYMMapHBIX CeHCMH-

YeCKHX PacIeTHHX HArpys30K Sz, Sz u N (cm. pHe. 43), HeMOCpeACTBeH-
HO BO3I€ACTBYIOLUIMX Ha CBS3H H DACNOpPKH (C BBIYETOM HArpyskd, BOC-
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NpHHHMAEeMOfi BepTHKANLHON CBSI3bIO 7O KOJIOHHAM BHIIIE YDOBHS MOA-
KpaHOBHIX 6a/ioK).

Jas kpafiHux psROB KoJoHH no ocaM A u I’ (no puc. 42,6):

a) Ha BepTHKAJbHYIO CBA3b

no ocu A:

S, = S|+ S|+ Sf =107,3+18,6 43,8 = 129,7 xH;

’ i m ’ " m n—1
9—1
—0,5(77,3 49,8+ 17,8 — 129,7) + 14,1 (1———3—)=—35,9 KH;

\

Sg+ Sy = 129,7 — 35,9 = 93,8 kH;
no ocu [
Sp = 129,7 kH;

’ L] ’, " m n—1»
S, =0,5(S,+ S, —sl—sl—sl)+sa(\1_ - ,):

9—1
=0,5(77,3 + 17,8 — 129,7) +- 14,1 (l ——3——) =— 40,8 kH;

B SB +SH= 129,7—40,8=88,9 KH;
6) Ha pacnopKH

2(n—1 2(9—1
N=S3[Lk—)——3]= 14,1 [—(—9—3—)-—3]—_—32.9 KH.

Jas cpennnx pamos KoJOHH 10 ocsaim b # B (no puc. 42,6):
a) Ha BepTHKAMBHYIO CBA3b
no ocu b:

Sy =S8+ 8]+ S = 237,84 27,9--6,5=272,2 xH;
S, =0,5(S;+8;+8; —S; —S| —S]) =
=0,5(154,6 4- 9,8 - 30,6 — 272,2) —— 38,6 kH;
Sp -+ Sp = 272,2 — 38,6 = 233,6 xH;
no ocu B:
Sp = 272,2 kH;
Sy=0,5(S)+S; —S;—S|—S8;) =
=0,5 (154,6 4 30,6 — 272,2) =— 43,5 kH;
Sp - Sg = 272,2 — 43,5 = 228,7 xH;
6) Ha pacmopky
N=0.
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CBA3H DpOEKTHPYeM H3 ropsiyekaTaHnx npodused. ITo coprameHTy
Ha J. 71 cepun 1.460.2-10 (Bhin. 1) npHHHMaeM:

a) BepTHKa/bHblEe CBfi3eBHEe (epMBl a5 KpalfiHHX PsJOB KOJOHH (IO
ocsiM A u I') mapxru BC 7 ¢ necyuiefi cioco6HOCTBIO TIPH pacueTe Ha 0CO-
6oe coyeTaHHe Harpy3oK C YYeTOM KOppeKTHpywuiero xospduuuernra
¢=0,93

0,5(Sgp ¢} == 80.0,93 =74,2 kH > 0,565, =0,5.129,7 = 64,9 kH;
[Sg - Syl = 251 kH > Sy + Sy = 93,8 xH;

IS CPeAHHX PAA0B KoJOHH (mo ocsim 5 v B) mapru BC9

0,5 [Sg ¢] = 148-0,93 = 137,6 xH > 0,56S8; = 0,5-272,2 = 136,1 kH;
[Sg + Sy} = 306 kH > Sy + Sz = 233,6 &H.

6) Pacnopku no ocsim A, 5, B, u I' mapku a7 ¢ ceuenuem [u01160X
X4 ¢ [N]=—100.0,93=—93 kH>N=—32,9 gH.

JA. PACYET TOPU3CHTAJIbHBIX CBA3EN M0 ®OHAPIO
(BBITTOJIHAETCSI B COOTBETCTBHH C YKA3AHUSIMM I1. 3.24)

6. CxeMa ycTaHOBKH TOPH30HTAJbHHX CBfidell mo (oHapio mposera
5—B nokasana Ha pHc. 142,

PacueTHyI0 CcXeMy CBA3e¢BOHi NaHC/IH NPHHHMaeM B BHJE JBYXKOH-
conpHOH epMu (puc. 13, a).

Omnpeneasiem no ¢opmyaam (1) u (2) npomosbhbe ceficMHyecKue
HArPY3KH, NepejaioliHecss Ha y3abl Haubonee 3arpykKeHHOH CBf3eBoid
naHesd, PACIONOXKEHHOR y Topua donaps:

a) OT Beca KpOBMH, NPO(HUIHPOBAHHOTO HACTHJIA, NMPOTOHOB, CHETA
B 50 % Beca donapHnx ¢epm (BepTHKajabHAst pacyeTHas Harpyska OT
Beca ofHOH (oHapHOH (epmpbl npuHATa paBHOH 4,9 KH).

Ha kpafiuuin ysen ceasu: S=[(0,81+0,14+0,14+0,35)1,5-72+
+4,9-1,05-0,9-1,5/12]0,17/3=8,6 xH.

Ha cpeanuit ysen cpasu Sp=25;=2.8,6=17,2 kH;

6) or 40 % Beca doHapHHIX naseneli (¢ GOpTaMmH, MOHOpeJbCaMH,
AepeneTaMH H MexaHH3MaMH OTKPHIBAHHS).

Ha xpafinuil y3en cBasn

S3=0,4(1,2940,32-+0,26 +0,24.2,5 -} 1,18) 72 X
% 0,17/3 =6 xH;

B} ot 50 % Beca ropua ¢donaps (c ydeToM Beca nahenw topua ¢o-
Haps, KOTOpLIR npunsat papHuM 1,24 xkH),

Ha xpaitnuii yzen

Sy ==0,5(0,54.3.1,541,24.1,05.0,9-1,5/12) 0,17 = 0,2 xH;

Ha Cpe/iHHi y3en

Sy =28, =2:0,2=0,4 xH.
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S=14.8kH 176 kH 176KH 1164H 14,6kH .
CymMapHas ceficMHYeCKas Ha-

C L ‘ J l rpy3ska Ha KpalHMH ysed CBA3H
|

S, +S;=17,240,4=17,6 xkH.

| OnpexnenseM pacueTHOe yCHIue
t i B packoce CBsI3€BOH nmaHesH OT Jel-
| i 5 CTBHS CYMMapHHX CeACMHUYECKHX

240 Lzm[mo u.nm[zma‘?m Harpysok (puc. 143)

12000 270270 S 14,8-6,604

Puc. 143, PacueTHasm cxeMa TrOpPH30H- cosa 6
Taabno# cBA3H no doHapwo
= 16,3 xH

| N ‘ ‘ S+ Sy S3=8,6--6,040,2 =
< & =14,8 kH;
5 & -
8 | Ha CpefHHH y3eJ CBs3H

Q_

f//zm"::, ”??Z?kﬁ‘

H APOH3BOJHM NMOAGOP CEUEHHHA 3JIEMEHTOB CBSI3eH.

E. PACYET BEPTUKAJIbHDBIX CBA3EHN IO ®OHAPIO
(BBITTOJIHAETCS B COOTBETCTBHH C YKASAHHUSMHU II. 3.24)

7. CxeMa YCTaHOBKH BePTHKAaJbHBIX CBsideH 1O ¢OHApI0 IpoJera
5—B nokasara Ha puc. 142.

PacueTHyio cxeMmy CBf3eBOi depMbI nmpHHEMaeMm mo puc. 13,6,

3HaueHHe NpPOAOJbHOH ceficMHYeCKOH HArpyskH, AefcTeyomeli uHa
CBSI3b B YPOBHE ee Be2pXa, NPHHHMAaeM DaBHHM BeJIHUWHe OROPHOA pe-
aKUHH B DacuyeTHOI cXxeMe FOpPH3OHTaAbHON CBA3H mo ¢oHapio (puc. 143),
T. ¢. S=41,2 xH.

Onpenensiem pacyeTHHle YCHJHSI B CTEPXHSIX CBf3eBOH ¢epMH oT
JeHCTBHS CeHCMHYECKON HArpy3Kn H TPOH3BOAHM NOAGOp CEYEHHS 3Jhe-
MEHTOB CBfI3H.

055206 kH 055=20,6 kH
34 W
I:’: J’f’& 1‘5.5 |
" 1x x|
e o =N W %I
wl 8 S ] :
5 Ly | 32 NI
—
_ -41,2kH
’ 10.8kH 70,8/{//'
550 | 11890 V15
A 4
1206
0 ]

Puc. 144, PacueTHas cXeMa BEPTHKAALHOA CBA3K NO GOBapI
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3uauesns pacueTHHIX YCHJHI NMpHBEXEHH Ha cxeme pHc. 144.

ITpumep 8. Pacuer CTaJabHOM CTPONHAbHOH (epMbl MOKPHITHA Ha
ocofoe coueTaHHe HATPY3OK C YUeTOM BeDTHKAJbHOH ceficMuueckoli Ha-
TPY3KH.

HCXOJAHLIE JAHHBIE

Paccuprath crpomuibHyio (epMmy npojsera 5—B NOKPHTHS OAHO-
5TaXKHOTO 3MaHUS C PacYeTHOH CeficMHYHOCTBIO 9 6aJjIOB, PaCCMOTpEH-
HOro B npuMepe 6, Ha ocoboe coveTaHuwe HArpPy3OK C YYeTOM BEPTHKaJb-
HO¥M CeACMHYECKOH HarpyskKH.

BepTHKaJbHHE HAarpy3kB OT COGCTBEHHOrO Beca KOHCTPYKHHA MO-
KDHITHA, CHETa H NPOMOPOBOAOK, Pa3MEIICHHBIX B MeX(hepPMeHHOM IPOCT-
paHcTBe, npuBejeHbl B Taba. 34 npumepa 6.

Kareropus rpysta IJIOWAAKH CTPOHTENHCTBA MO  CeACMHYECKHM
ceoiicteam 1. Ilo gonycTHMBIM BO BpeMsl CEHCMHYECKOrO BO3JIEHCTBHA
MOBpeXIeHASAM KOHCTPYKIMH 37anHe OTHOCHTCS K 1. 1 Tabx. 4.

1. INpou3BogumM BHGOP MapKH CTPONHJbLHON (PepMH IO COPTAMEHTY
tepM, NPHBEACHHOMY B CepHH THIOBBLIX KOHCTPYKIHH, B COOTBETCTBHH
€O 3HaYeHHeM (PaKTHUYECKOH BePTHKAJbHOH pacueTHON HATPY3KH Ha dep-
MY, KOTOpYIO OnpelelifieM:

a) oT Beca KPOBAH, NPOGHIHPOBAHHOTO HACTHJA, NPOTOHOB, IIPOM-
HpPOBOLOK H CHera

Py=(0,75-1,2+0,15-1,05+0,1-1,05+0,35:1,3+0,5- 1,4) 12=
=27,8 kH/M;

6) or Beca ¢onaps (psnosoro). IlycTs 3KkBHRaJIEHTHAsE paBHOMEPHO
pacnpefiesieHHas pacyeTHas Harpyska oT (OHapHOH NaHeNH NpH npoJe-
Te tepM 24 M K ux ware 12 M cocramaser:

Py=5,8 kH/m.

CilenoBatesbHO, pacueTHas Harpy3Ka Ha CTPOTHAbHYIO (epMy paBHa:

2P=278+5,8=33,6 kH/m.

Ilpuunmaem cTpomuAbHYI0 ¢epMy NpoJieToM 24 M C CEUEHHSAMH 3JIe-
MEHTOB, NpuBelcHHLIMH B Tabia. 46 ¢ AomycKkaeMoil pacyeTHOH Harpys-
KoO#i, npesrimaiomei TP =33,6 kH/m.

2. OnpenensieM 3HAUEHHs BEDTHKAJbHHIX PACUSTHHX HArpy30K Ha
BepXHHE Y3/Ibl (hepMBl, YYHTHBAEMBIX NPH pacyeTe HA GCOGOe coueTaHme
Harpy3ok (puc. 145,6):

Q, = (1,81 4-0,35) 12.3 = 77,8 kH;
Qs = (1,81 +0,35) 12-3 + (1,29 + 0,32 + 0,26 -+
+4-0,24-2,5 4 1,18).12 = 121,6 kH;
Qs = (0,81 +-0,14-0,140,35) 12-4,5 + (0,4 - 0,36) 12.3 =
=103,0 xH;
Qs = (0,4 - 0,36) 12.3 = 27,4 kH.
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PHc. 145. Cxembt K pacuery CTPONHALHOR QepMu ¢ yueToM BEPTARaAbHOX cefi-
CMHUECKOR HATPY3RM

a — reoMeTpHYecKan cxema (epMui; 6 — YCHIHS B sneMedATaXx depMbl OT CHAB Qg
6 — ycHAHA B djeMeHtax ¢depMuni or Pi=1; e— ycuaws B saeMeRATax depmu OT
CYMMapHOH pacueTHON Harpysku

3. OmnpepensieM mnepememendHe (epmu B cepenHHe nposera Ag OT

Harpysok Q.

3HavenHsi YCHAHA B 3/eMeHTaX (epMH OT HArpy3oK Q NpHBEISHH
Ha pHc. 145,6.

3HaueHus yCcHNIUH B oJeMeHTax ¢epMH OT eIMHHYHOA HArPY3KH,
DpHJIOXKEHHOH B cepennHe npoJera ¢epMbl, npHBelenn #a puc. 145, 6.
3navenne mMoayas ynpyroctd no taba. 63 raasm CHall 11-23-81

E=2,06-10* MIla,

Buluncsiene nepeMelleHnfi A npHBeieHH B Taba. 46 A RHOOJHRSAJIOCH
no dopmyae
No N
EA
Ap=10-%(67,6+100,7+41,5)24+1,9-10-4=4216.10-% M=4215 cm.

4. OnpegenseM no dopmysae (39) nepuox nepsoro ToHa coGCTBeH-
HBX KOJeGaHHA (hepMH:

T=0,177V 8y = 0,177V 4,215 = 0,36 c.
Tax kag T=0,36 ¢<0,4 c, To npy pacuere ¢pepMb YUYHTHBAEM TOJb-
RO mepBylo popMy KoseGaHHH.

5. OnpenensieM Ko3dduuuent ArHaMuynocts § no ¢opmyae (3)
$=1/T=1/0,36=2,78,

A= i
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-
; . 10%,

Sd’;'ee:;’::;' Cre pens Ceuennie ﬁ]f!’ N Lm AM}O" a M
I

Bepxmmhi | 0—1 |20125%10 | 0,0/ 0,0 |28 [486] 09
niosic 13 |20 125%10 [525.6] 0,95 | 6,0 | 48,6 | 299
34 |20 125%10 |652,1| 1,93 | 3,0 | 48,6 |37.7
I

Hroro: 67,6

Hinxunii 5-6 |2L110X7 [290,8]|0,46|5,8 | 30,4 12,4
nosic 6—7 |2 110x7 [639,7] 1,44 | 6,0 |30,4 83
|

Hrtoro: 100,7

Packocs | 5—1 |21 125x8 |428,710,68 | 4,17 | 39,4 | 15.0
1—6 |2100x6,5|334,8( 0,7 | 4.3 |25.6[ 191

6—3 |2 125x8 |163,4]0,7 | 4.3 |39,4| 6.1

3—7 |290x6 19,2/ 0,7 |43 j21,2| 1.3

Utoro: 41,5

Crofikn 6—2 |21L90X6 121,61 0,0 |3,09{21,2| 0,0
7—4 |2 90X6 27,4 1,0 {3,09]21,2] 1.9

Htoro: -— —_ — — — 1,9

6. Onpepeasem Ko3hpHIHEHTH Ny 0 hopmyae (8).
o Briuncisgem no ¢dopMyie (40) opamsat dopmm medopMalHH OCH
epPMBHI:

4f
=7y L—xm)xy =70 (23,6—2,8)2,8=0, 418;

23()'2

4
Y= 23.6° — (23,6 —5,8) 5,8 =0,741;

ys=4-1(23,6 —8,8) 8,8/23,6% = 0,935;
gy =4-1(23,6 —11,8) 11,8/23,6% = 1.

Torna no dopmyae
n
w2 Qs
—
M= —

n
2 Q; -‘/;)'
=1
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HMeeM

n
3 Qjyj = 2(77,8:0,418 4- 121,6.0, 741 + 103,0.0,935) -
j=]

+27,4-1 = 465,3;

n
D0, 47 =2(77,8.0,418° 4 121,6-0,741% - 103,0-0,935%)+-
i=1
+27,4.12 = 368,2;
M, = 0,418-465,3/368,2 — 0,418 1,264 = 0,528;
1, = 0,741.1,264 = 0,937;
Ny =0,935.1,264 = 1,182; m, = 1.1,264 = 1,264,

OnpegensieM pacieTHHE HATPY3KH Ha Qepmy TpH 0COGOM COUETAHER
Barpysok ¢ yueTOM BePTHKaJbHOIO cefiCMHYECKOro BO3JEACTBHA.
BepTukaipible ceficMHUeCKHe Harpy3kd BHUHCAAeM no dopmyJse

Si = Ky K Qr ABKy ;s

rae K,=025— no ta6n. 4 ang spaunii no m 1;
K:=1 —monm 2.13;
A =04 — s 3aaHkd ¢ pacyeTHoR ceficMHuHOCTbIO 9  6amdioB;

Ky=1 —mom 2.13
8;=0,25.1.77,8.0,4-2,78.1.0,528 = 11,4 kH;
S, =0,25-1.121,6.0,4.2,78-1.0,937 = 31,7 xH;
S3=0,25.1.103,0-0,4.2,78-1-1,182 = 33,8 kH;
S, =10,25.1.27,4.0,4.2,78.1.1,264 = 9,6 xH.

CyMmapnas pacueTHas BepTHKaJbHas HAarpyska

Pi=0;+8=77,84+11,4=89,2 xH;
Py = Q,+ S, = 121,6 4- 31,7 = 153,3 kH;
P3= Qg+ S3= 103} 33,8 = 136,8 xH;
P,=(Q4+ S, =27,4+49,6 = 37 xH.

8. Onpeneasiem pacueTHHe YCHAHA B saemenTax depmH npH ocobom
COYeTaHHH Harpysok.

3HadueHHs PacyeTHHX YCHJAHA B saeMeHTax Qepmu, KH, npuseieHH
Ha cxeme pHc. 145, 2,

Janee, nyrem cpaBHeHHst TOJYQ9eHHHIX PacueTHHX YCHJAHA ¢ Hecy-
mel cnocoGHOCTLIO 2JIEMEHTOB (Qepmbl, MNPHBELEHHOH B COpTaMeHTe
CTPONRABHHX (hepM, AeaaeTcss SarjiodeHle O AOCTaTOYHOCTH HJIH HEdo-
CTATOUHOCTH CedeHHH SJEMEHTOB H NPOYHOCTH CBapHHX COeJHHEHHA H B
HeoOXOQUMBIX CAYYafAx BHOCATCA COQTBETCTBYIOLLHE KOPPEKTHBHI.
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Hpumep 9. Pacuer caMoHecyllell KHpPNHUHON CTeHH,

PaccunTaTh NpPOLOMBHYIO CAMOHECYINYIO CTEHY OZHO3TAXKHOIO Mpo-
MLIIIJICHHOTO 3JaHHA Ha AefCTBHe CeACMHYECKHX HAarpysok. Pacuersas
celicMH49HOCTh 31aHHA 9 06aJJ0B, MO CTEN€HH OTBETCTBEHHOCTH OHO OT-
HocHTes K M. 1 Taba. 3.

31auHe BO3BONUTCS HA CTPOHTENbHOH miomajke ¢ rpyHroM Il ka-
TErOpHH NO ceficMuyecKuM cBoficTBaM H ¢ | moBTOpsieMOCTBIO ceficMiye-
CKHX BO3AeHCTBHA.

Crena TommuHOA 38 cM H3 KHpNHYa MapkKH 75 Ha pacTBOpe Map-
ku 50. Cxema dacana creHH #306paxena Ha pHC. 98.

CrTeHB HMEIOT npoJoJbHOE apMHPOBAHHE H3 rOPsYeKaTaHOH apMa-
TypHO#i crasu knacca A-1 (Rs=225 MIla — mas pacranyroit apmarty-
TH) no 8410 Ha | M CTeHH NpH ABYCTOPOHHEM pACHOJIOXKEHHH apMa-
TYpH (A,=A; =3,14 cm?).

OcranbEble HCXONHLIE AAaHHHE [JIs PacieTa CTEHBl CJAeAYIOIHe:

Bec kmpmuuHO# cTeHn Ge3 mpoemoB . . . . . gc=06,85 klla

Bec OKOHHOrO OCTeKJIeHHA . . .« go=0,5klla

JKecTKoCTb CeueHHsT KOJIOHHB Kapxaca, npnMﬂ«

Kalollefi K NPOJOJBHOK CTeHe . . . . r4§'(->J;<=45,8-106
a-m*

JKecTKoCTp Kapkaca 3iaHWs B ypOBHe Bepxa KO-

JOHH . . . e C=38,2 MH/u
Pacuernas Bepmxanbnaﬂ Harpysxa oT cobeTBen-

HOTO Beca KOHCTPYKLHH M CHera ¢ y4eToM Ko3¢-

(UIOHEHTOB NEeperpy3kd H KoadduuueHToB Ccoue-

TaHHus, NPHHATAA COCPEAOTOYEHHON B yYpPOBHe Bep-

Xa KOJMOHH . . . . Q=15660 kH
3HaueHus Koatbcbnunemoa, quusaloumx

JonycTHMBe MOBpexieHus 3hauui no 1aén. 4m. 1 K,;=0,25

KOHCTPYKTHBHHE pelesud To Taén 5 m 2 . .  Ky=08
HHCCHNIATHBHBLIE CBOACTBa KOHCTPYKUHA no Tabu. 6

m. 2u3 (cM. mpumep 1) . . . . . . Ky=102
3nagenns ko3 ¢duunueHToB A Aas pacqemon
ceificMHuHOCTH 9 GasuioB . . e A=0,4
Kos¢duunedT AHHAMHYUHOCTH 11:[;1 Kapxaca 311a-

HUsA . . . B=083

Koacquuﬂeﬂ'r cbopmu KoneBanuii Kapxaca A

1. Pacuer crenst na OelicTBue ceilicMudeckux Hazpysox
8 Ranpagienuu, nepneHOUKYAAPHOM ee NACCKOCTU

A. PACYET I'JIYXOTO
(BE3 MTPOEMOB) YYACTKA CTEHBI

1. OnpezensieM ycmjiHe B cTeHe OT AeHCTBHA MeCTHOH CefiCMHUECKO#H
Harpysku.

Bemuunny MecTHOR ceficMuuecKofi Harpysku ompefenaseM 0o ¢op-
myaam (1) u (2). Tak xak PnKy =0,84<2, To cornacHo ykasaHHAM
n. 5.9, npuunMaeM [31]1(“, =2, Q«=6,85-1,1:0,9=6,78 klla;
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Puc, 146. CxemMH K onpeaeAcHHI0 YcHaufi B ray-

ag’ ‘1,255 (1 xoM (@e3 NPOEMOB) YuacTKe CTEHH NPH pacuere B
x”, - HanpaBaeluH, EEPNCHAHEYAIPHOM OJOCKOCTH CTEHH
) a — OT felicTBHA MeCTHCH cefiCMHUeCKol HarpyskH;
6 — oT mHepeMelleHHS CTeHbE BMeCTe C KapKacoM;
- 1 — anTuceficmuveckufi nosc
o Ms, =1,24
4 AR
192 83

8¢ =10,25-0,8-6,78-0,4-2 = 1,1 «[la.

PacueTHYI0 CXeMy CTEHH B COOTBeTCTBHH ¢ puc. 146, a mpunaMaeM
KaK MPAMOYTOJBHYIO IUIUTY, ONEPTYI0 NO TpeM CTOpPOHaM (Ha ABe KO-
JOHHE H (PYHAAMeHTHYI0O 0aJKy) H 3alleMJICHHYIO NO YeTBEpPTOf CTOpPO-
He (Ha ypoBHe HH3a aHTHCeficMHYeckoro nosica). Ilpn stom Ha yyacTok
cTeHsl pa3MepoM [yXI, AeHCTBYIOT CJEAYIOUlHEe MECTHHe ceACMHYecKHe
Harpy3sKH:

npH H3rKGE BAO.Ib OCH X S§;=8(—x)=1,1(1—0,784) =
= 0,24 klla;

npu usrue BLoMb ocH y S, = S®x=1,1.0,784 = 0,86 klla;

(x03pdunHeHT ) onpedesserca ¢ HCHOJAb30BaHMeM TabJHL pacyeTa IVIHT,
ONEPTHIX IO KOHTYPY B 3aBHCUMOCTH OT oTHouleHust Iy/ly).

PacuerHbie cxeMBl CTEHH M SMIOPH H3rH0AIOIIHX MOMEHTOB B €€ Ce-
YeHHsix NpH M3THOe BAOJL Ocelt X W y MpuUBEIeHHW Ha puc. 146, a.

IMonepeunas cuna B ceYeHHH CTEHH Ha OTMeTKe 1,2 M npu H3rube ee
BIOAb ocH Y Qsy=0,7 kH.

2. OnpenensieM yCHIHS B CTeHe OT NepeMeIUeHHs €€ BMecTe ¢ Kap-
KacoM.

Monyab nedopmanns KAaAKH C NPOROJBHON apMaTypofi npHHAMA-
eTcst B cooTBeTcTBHH ¢ raasoit CHull [1-22-81

A 3,14.2

100 = ——— 100 = .
Ar 0 100-3800 0,165;
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Rin b 935.0, 165

Rspy = kR -+ ——— 100 =2,0-1,3+ 100

Ey = aRg, = 1000-2,99 = 2990 MIla;
E=0,8E,=0,8-2990=2392 MIIa.

= 2,99 MIla;

JKecTKocTh CeUyeHHs CTeHH IJHHOH 7,5 M

7,5.0,38%
EJ.= 2392. 106—12-— = 8,2-107 ITa-m4.

JKecTkocTh ceueHust ABYX NMPHCTEHHBIX KOJIOHH KapKaca, CBSI3aHHBIX
co crenot, Esl=4,58-107-2=9,16-107 a-m*

CyMMapHYI0 KECTKOCTb CEUeHHH CTEHH M NPHCTEHHBIX KOJOHH Kap-
Kaca NPHHHMaeM B COOTBETCTBHH ¢ 1. 5.40, 4TO cocramiser:

no ormerkd 1,2 M 04El.+Ee¢lx=0,4-8,2-1074+9,16.107=12,44X
X107 ITa-m¥;

or otmMeTkH 1,2 M B no sepxa KogaoHHH Elc+Eglx=8,2-107+9,16X
X107=17,36-107 I1a- M2,

OnpexensieM no dopMmyne (25) nepeMeuleHHe Kapkaca 31aHHA Ha
YPOBHE BepXa KOJOHH OT JNefiCTBHS CefiCMHUECKHX CHJI B NMONEPELHOM Ha-
NpaBJIeHHH 31aHHS:

A = s/c = KK QABKyN
c
0,25-0,8-15660-102.0,4-0,83-1,021 _ o ..
= 38,2-10° I

OnpenensieM mepeMelleHHe ABYX MPHCTEHHHX KOJOMH B NONEPELHOM
HanpaBieHHH 3JaHHS OT JAeACTBHSN TOPH3OHTAJBHOR €JIHHHYHON CHJIH,
NPHJAOKEHHON B YPOBHE BEpPXa KOJOHH, C YU€TOM JKECTKOCTH CTeHH B CO-
OTBETCTBHH c 1. 5.40:

K3 H3 — K3
8 3(EJ¢+ Eg T T3 (0,4EJc -+ Eg i)
4.8 6,15% — 4,838
T 3.17,36-10" ' 3.12,44-107

OnpefiensieM peakuHio B YPOBHE Bepxa KOJIOHH OT MNepeMeuleHHs
CTEHH BMeCTe C JABYMS NPHCTEHHHIMH KOJOHHAMH Ha BEJHYHHY IepeMe-
Lienxs KapKaca 3naHua (puc. 146, 6);

|

811 0,539

= 0,539 M/MH.

0,027 = 0,05 MH = 50 xH.

r =

Onpepensiem u3rHGaomuii MOMEHT H TONEPEYHYIO CHAY B COCTaB-
HOM CCUeHHH (CTeHa-JBe NPHCTEHHHEe KOJOHHH) Ha paccrofHus h=
=4,8 M OT BepXa KOJIOHHH:
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M=50-48=240 xH.m; Q=50 xH.
[pu pacnpenenenuu ycunufi (M u Q) Mexnay cTeHOR H mpHCTeH-
HEMH KOJIOHHAMH TPONOPHHOHANLHO HX KECTKOCTH YacTh YCHJHA, IpH-
XONSALIHXCA HA CTeHY, COCTaBJIALT:

EJe 8,2-107
Me=M = 240 — 113,4 xH-m;
. EJc+ EgJx 17,36 107 RH-m;
EJq 8,2-107
= = — 93,6 kH.
Q=QTFr 17,36 107 K

To xe, na 1 M crenn M,=113,4/7,5=15,1 kH-M; Q,=23,6/75=
=3,1 kH.

3. OnpenensieM pacueTHble YCUIHS B CTeHe.

Ilpu usrube cTeHHl BAOJbL OCH X pacYeTHHR HArHGAOHA MOMEHT
H TOnepevyHas CHJIa paBHH: Msx=1,24 kH- M, Q,x=1,1-1,5=1,65 KH.

Tlpu m3ruGe creHsl BAOJb OCH Yy pacdeTHH H3rubalomufi MOMEeHT B
CTeHe paBeH MaKCHMaJbHOMY CyMMapHOMY MOMEHTY, BO3HHKaOLIeMY B
CeYeHNH CTeHH (Ha oTMeTKe 1,2) or mepeMerneHHs ee BMeCTe C KapKacOM
H OT JeHCTBHS MeCTHOH CeHCMHYeCKOH HarpyskH

M= My+ M, = 15,1 4 (—1,47) = 13,6 kH-m.

Tlonepeunass cuAa B ToM XKe ceueHHHn Q=0Q,+Qsy=3,14+0,7=
=3,8 kH.
Hopmanbnas cHIa B TOM XKe CEUEHHR OT COGCTBEHHOro Beca CTEHH
H BEPTHKaJIbHOR celCMHYECKOfl HAarpyskH, KOTODas NpH pacueTHofl cefic-
MuuHOCTH 9 GannoB nmpuHEMaetcs pasroi 30 % coGcrBennoro Beca cre-
RH, onpefensercad mo (opMyle Np=(Nc+Nan)l,3 npn neficreuu ceiic-
MHAYeCKON cHAB BHH3 H Mo (opMyne No=(Nc¢+Nax)0,7 npr nefictun
CefiCMHYECKOf Harpy3KH BBepX,
rie Nc — pacuerHHil BeC KaAKH CTEHH;
Na.y— pacuerHHIl Bec aHTHCEACMUYECKOIO TOSiCA.
Ny = (6,85-5,7+25-0,6-0,38)1,1-0,9-1,3=57,6 xH;
Ng = (6,85-5,74-25-0,6-0,38) 1,1-0,9-0,7=31 kH.

4, PaccyuThIBaeM CTeHY HA NMPOYHOCTS.

a) Pacuer Ha BHeHEHTpPEHHOE CXKATHE.

1. Bepturanbhaa ceficMHueckas Harpyska HamnpaBjieHa BHH3 M=
=13,6 kH-M; Nu=57,6 kH; e,=M/N,=13,6/57,6=0,24 m.

Tak Kak eo=0,24 M>0,954y=0,95-0,19=0,18 M, To B COOTBETCTBHH C
n. 4.10 raaBy CHHIT 11-22-82 ceycnre Heo6XoaMMO apMHpPOBATH IIpO-
nonabuo#i apmatypofi. Ilpoionbuyio apmatypy A3=A;=3,14 cM? pac-
nojaraeM B BepPTHKAaNMbHHIX ILBAaX KJAajAKH corjaacHo pec. 147, Pacuer
BRIMOJIHAEM MO (OpMyJiaM, TpHBeIeHHBIM B <PYKOBOACTBE NO MPOEKTH-
POBaHHI0 KaMeHHHIX H APMOKaMCHHBIX KOHCTpyKuui», M., Crpoimsaar,
1974,
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e Puc. 147. CxeMa K pacuery CTeHw

Ha HPOYHOCTL MpH ASHCTBHH ceiffcMH-

& UECKHX HaAFrpy30K B HanpDaBleHHH,
HePneHAHKYASPHOM €€ MAOCKOCTH

N
i .
Pacuer npoun3BoiuM 6e3 yuera
X CXKaTOH apMaryphl
H | hy—a’ 25—13
e=e¢ =24+ —=
A // \\A:, 0 1 2 -+ 2
a hp=25 =30 cm.
Tonoxenne HefiTpaabHOR OCH ONpe-
HensieM 3 ypaBHeHus (67)
Lo I | . x

a=13 a'=13 ORbx (e —hy -+ -2—) —

h=38

— Rs V5 Ase =0,

rle ® onpeneaserca no ¢opmysae taba, 19 raasn CHull 11-22-81
w=1-+e¢/h=1+40,24/0,38 =1,63> 1,45.

IpuuuamaeM ©=1,45.

Yes==1 — L4 NPOAOJABHOR pacTAHYTOH apMatypd no rtabm 13 raa-
Bu CHull 11-22-81.

1,45-1,3.1-x (0,3 — 0,254 0,bx) — 225-1-3,14.10—4.0,3 = 0;

x#®+0,1x—0,0225=0; x=0,108 Mm<< 0,55k, =
= 0,55.0,25 =0,1375 M.
Cayuait GosbLIMX SKCICHTPHCHTETOB

TIpounocTth kAaAKH npoBepsieM No ¢opMmye (65)

N < ¢mg(0Rbx — Rs Vs As) Myp.

Kosddninent nposoapnoro uaru6a ¢ npu ynpyroifi xapaKTepHCTHKE
knafgkd a=1000 n rubkoctn saementa An=Ily/h=5,4/0,38=14,2 ycra-
BHaBAHBaeM no Taba. 18 u n. 4.3 raaBn CHull 11-22-81 ¢=0,855.

Kosdpdnuuent mg=1 coraacuo n. 4.7 raasu CHull 11-22-81 npwu
BHcoTe ceyeHuss h=38 cM>30 oM myp=1,2-0,85=1,02 — o tabn, 8 u
npumed, 1 K Taba. 8.

0,855-1(1,45-1,3.1-0,108 — 225.1.3,14.10—%) 1,02 =
=0,116 MH =116 kH > Ny = 57,6 xH.

II. BeprukanbHaa ceficMHUecKass Harpyska HanpaB/eHa BBepx
M=13,6 kH-m; Ny=31 kH: ,=13,6/31=0,44 Mm; ¢y=0,44 M>0,95y=
=0,95-0,19=0,18 m.

Ceuennie apMBpPOBaHO NPOAOJILHOR apMaTypoi
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hy—a
2

0,13

,25_ ’
e=¢ey+ =0,44+0——5—-=0,5 M.

OnpenensieM Nojsoxkene HeATPaMLHOR ocH
o=1+1/h=1+0,44/0,38=2,15>1,45.
Ilpunumaem w=1,45.
Yes=1 — masa mpopoabHOR pacTauyToft apMaTypu no ra6a. 13 raa-
s CHull 11-22-81.
1,45.1,3-1-x (0,5 — 0,25 4 0,5x) —225-1.3,14:10—%.0,5 = 0;
x2+40,5¢—0,0375 = 0; x=0,066 M <<0,55h, =
=0,55.0,25 = 0,138 M.

Cryuaii GONbIUIHX SKCUEHTPHCHTETOB
¢=0,855; mg=1; myp=1,02 — cm. pacuer BHle;
0,855-1(1,45-1,3-1-0,066 — 225.1-3,14-10—4) 1,02 =
= 0,047 MH = 47 xH > Ny = 31 kH.

TIpounocTs KNAAKM HA BHEUEHTPEHHOE CxkaTHe ofecneuyeHa.

6) Pacuer Ha riaBHBle pacIATHBAIOINE HATPsIKEHHS.

1. BeprukaabHas ceficMHYecKasi Harpy3ka HamnpaBjleHa BHH3. M=
=13,6 kH-M; Na=57,6 xH; Q@=3,8 kH; ¢,=024 m; x=0,108 M.

Pacuer BHnoJHsEM B cOOTBeTCTBHH ¢ 0. 6.12 raasst CHull 11-22-81
no ¢opmyaam (41) u (43).

OnpenensieM pacueTHoe CONPOTHBJEIME CKaJLBAaHHIO KJIAJKH, 06XKa-
TO# pacuerHo#i cuzioil Ng,

Rig =V Riw (Rew+ 04) »

rie Riw — pacueTHOEe CONPOTHBJEHHE IJIABHHIM pacTATHBAIOLUIHM HampA-
KenHeM no mBaM kaaaku (mo Taba 10 rmasm CHull 11-22-81); Riw=
=0,12 MIla.

00=0,9Nu/A, — npursato Ae=bx — nnomanp TONbKO CHKATOH YACTH
CeueHHs CTeHH, Tak Kak ep=0,24 M>1/3y=1/3-0,19=0,063 M, T.e. 3Kc-
LEHTPUCHTET BHIXOAHT 3a NpeJe/tl siapa CeueHusl.
0,9.57,6-103
1-0,108

Torna Ryy=}/ 0,12(0,124-0,48) =0,268 MITa.

VYc/I0BHEe NPOYHOCTH N[O TJIABHBIM DAcCTATHBAIOUIHM  HANPSKCHHAM
npoBepsieM no gopmyie (40) raasw CHull 11-22-81.

Gy = = 0,48 MITa.

Riyqg Agm
Q < lqvc KD;
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myp=1.0,85=0,85 — no Ta6.a. 8 u mpumeu. 1 x Tabn 8§;

0,268-1.0,108-0,85
1,5
I1. BeprukanpHag ceficMHuecKas Harpyska HanpasleHa BBepX
M=136 kH.M; N;=31 kH; Q=38 kH; €,=0,44 m; x=0,066 M; e;=
=0,44 M>1/3y=1/3-0,19=0,063 M, no3TOMy B pacyeT BBOLHTCA MNJIO-
Hiajb cXaToH 4acTH CTeHs — Ae.

0,9N;  0,9.31.10°
=3 = = N 2 H ;
%= 1-0,066 0,423 Mlla

= 0,0164 MH = 16,4 xH>Q = 3,8 kH.

Riq =V 0,12(0,12 - 0,423) = 0,255 MIla;
Rig Acmyp _ 0,255-1-0,066-0,85
v o 1,6

=0,0095 MH=9,5 kH>Q =

= 3,8 kH.

TIpouynocTh CeYeHHS MO IVIaBHBLIM pAacTATMBAIOUIMM  HANpPsiKEHHIM
obecneuena.

) Pacuer na usru6 B ropusonranbHoii nuockoctd Ms =124 kH-u
(cm. pnc. 146, a); Q, = 1,65 xH.

x

PacyeT KJaJKH BRIOJHSAETCS B COOTBETCTBHH C 1. 4.18 raasw CHull
11-22-81.

ITpounocTs KAAAKM NO H3THOAIOMEMY MOMEHTY NposepsieTcs no ¢op-
myne (20):

M < Ryp Wmyp,

rie Rjp— pacueTHOe CONPOTHBJEHHE KJIAAKH PACTSKEHHIO TIpH H3rHOe,

npuHEMaercs no 1a6a. 11 Ry =0,2 MIla;
W — MOMeHT conpoTuB/IeHHs CeUCHHS KJaJKI

Ry, Wy = 0,2-0,024-0,85 = 0,0041 MH.m =
=4,1 xH-M>Ms_=1,24 xH-m.

MpouHocTs KNafKK obecneyena.
Pacuer no nonepeuHoil cuje Npon3BoauTcsA no dpopmyae (21)

Q < Ryp bzmyy,
rae Ry — pacdeTHoe CONpPOTHBJAEHHE KJAaIKH IMIABHHIM PAaCTATHBAIOLIUM
HanpsXKEHHAM NpH H3rkbe, npARUMaeTca no taba. 11;
Ry = 0,2 MIla;
b= 1 M — WHpHHA CceUYeHHS;
2 — nJeYo BHYTpEHHEHA mapW cHa, AJA NPAMOYrOJbHOTO CEUeHHS
2=h-2/3=0,38-2/3=0,25 M;
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Ry b2y = 0,2-1.0,25.0,85 = 0,0425 MH =
= 42,5 kH>Q=1,65 xH.

ITpoutocTs KAaakH obecneuena.

B. PACUET ME)XAYOKOHHOT'O ITPOCTEHKA

Tak KaxK MeXIYOKOHHBIE NPOCTEHKH KDeNsiTCH K KOJOHHAM Kapxaca
aHKepaMy ¢ waroM 1,2 M, TO pacuer npoOCTEHKOB Ha MECTHYIO ceficMude-
CKYI0O HArpy3Ky OT COGCTBEHHOTO Beca CTeHH He NMPOH3BOAMM (BBHAY He-
SHAUHTENBLHLIX YCHJH, BOHHKAOMKX B CTeHe NpPH NpOJeTe, PABHOM
1,2 m).

Pacyer Ha ycHJHf, BO3HHKaIOUIHE B NPOCTEHKE OT NepeMelleHHA ero
BMecTe ¢ KapKkacoM, BHIOJHAEM aHAJIOTHIHO pacyery IIyXOro yd4acTKa
cTennl (oM. MO. 2 ¥ 4 HACTOAINErO NpHMepa).

5. OnpenensieM ycuane B MPOCTEHKE OT IEPEeMELICHHS €TO BMeCTe C
KapKacoM

3-0,383

EJ. = 2392.108 -——l—’2——= 3,28.107 [la-m¢;

EgJy = 4,58-107 Ma-m4;
0,4EJ; -4 EgJy=10,4-3,28-107 + 4,58. 107 = 5,892-107 [la-m4;
EJo+ Eg Jy = 3,28-107 - 4,58-107 = 7,87 107 [1a-m%;
4,8 6,15% — 4,8

= . = 1,158 u/MH;
8t =37 87107 " 3.5.602.107 o

1
r= I 1580 ,027 = 0,0233 MH = 23, 3 kH (puc. 148);

7o = 23,3 %7— =9,71 kH; M¢=9,71.4,8=46,6 xH-m.
Harpysks na 1 M AJHHB OPOCTEHKA
M ,=46,6/3=15,6 kH ¥; QA=9,71/3=3,2 xH.
BepTukaabuas ceficMHyecKast Harpyska HalpapjieHa BHHS.
(1,5-6 +4,2-3) 6,85} 4,2-3-0,5 4 0,6-6-0,38-25
s 3
= 80,8 xH,

1,1.0,9-1,3=

BeprukaJbHas ceficMHUecKasg HArpyska HampasjieHa BBepx
N;=80,8-0,7/1,3=43,5 kH.

6. PaccunThiBaeM NPOCTEHOK HA MPOYHOCTB.
a) Pacuer Ha BHeUEHTPEHHOE CXKATHE.
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Puc. 148. Cxembl K ONpeAeNeRHID YCHAHH B NPOCTEHKE OT HEPEMEMEHHH er0 BMe-
CTe ¢ KAPKACOM B HANPABJEHHH, MEPHEHAHKYNHPHOM HAOCKOCTH CTEHBI

a «— pacYeTHasl ¢xema; / — aHTHCeHCcMHYeCKul Nodac) 2 — oCh IIPOEMOB

I. Beprukanbnas ceficMHueckas Harpyska HamnpaBJeHa BHH3 M,=
=15,6 kH-uM; N, =80,8 xH.

0,25 —0,13
¢=15,6/80,8=0,103 m; e=0,103 4 ~—————=0,23 m;
193
m-l+———l—|———-———l 51> 1,45.

0,38
TIpnnnvaeM ©==1,45.
OnpenensieM noJioXeHne HeATpaJAbHOA OCH
1,45-1,3-1.x(0,253 — 0,25 4- 0,5x) — 225-1.3,14.10—4.0,253 = 0;
x240,006x—0,019=0; x=0,135 wm;
x=10,135 m < 0,55, =0,55.0,25 =0,1375 m.

Cayuait GOAbUIMX FKCHEHTPHCHTETOB,

Pacuer suimoanseM no dopmyse (65), npuBenennofi 8 «Pykoson-
CTBE N0 TMPOEKTHPOBAHHIO KAMEHHEIX H apMOKaMEHHBIX KOHCTpYKUu#». M,
Crpofiuzznar, 1974

Kosadduuuenr npomoapHoro wsruba @ NpH ynpyrod xapaKTepHCTH-
Ke Kaaaku o=1000 u ru6rocTH saementa An=Il/h=1,2/0,38=3,16 ycra-
nasausaeM nmo Taba. 18 raasm CHull J1-22-81 @¢=1. mgz=1 no n, 4.7
raasn CHull 11-22-81 npu A=38 cM>30 cm.

omg(@Rbx — R Y5 As) myp =11 (1,45-1,3-1,0.0,135 —
—225.1-3,14-10-9 1,02 = 0,187 MH = 187 xH > N = 80,8 kH.
I1. Bepruxkanbhnasi ceficMHuecKasa Harpy3ka HaHpaBJieHa BBepx.
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M, =15,6 kH-m; N_=43,5 kH;
e, = 15,6/43,5 = 0,359 M;
0,25 —0,13
= 0,359 + —5'-— = 0,419 m;
®=1--0,359/0,38 = 1,94> o == 1,45.
TlpunnmMaem w=1,45.
OupenensieM NoJ0KeHHe HERTpanbHOR ocH:
1,45-1,3-1-x (0,419 — 0,25 - 0,5x) —
—225.1-3,14.10%.0,419 = 0;
x2-4-0,338x —0,0314 =0; x=0,076 m;
x = 0,076 m < 0,55k, = 0,55-0,25 = 0,138 M.
Cayuaji GoMbIHX SKCUEHTPHCHTETOR
pmg (ORbx — R Vo5 As) Mup =1-1(1,45-1,3-1,0.0,076 —
—225.1-3,14:10—% 1,02 = 0,074 MH = 74 kH> N = 43,5 xH.
Cnenosarte/ibHO, NPOYHOCTh NPOCTEHKA Ha BHEHEHTPeHHOe CxkaTHe ofec-

neyeHa.
6) Pacuer Ha raasHbe pacTACHBAIOIIHE HANPAKEHHS.

1. BeptukanbHaa ceficMAYeCKas HArpy3ka HanpaBlleHa BHH3 M1A=
=156 kH-M; Na=80,8 kH; Q=32 kH; €,=0,193 m; £=0,135 m.

Tak kak €,=0,193 »>1/3y=1/3-0,19=0,063 M, 10 MpH pacyeTe Ha
rJAaBHblE pacTACHBaiOLiHe HANMDSMKEHHs NOPHHMMAeTCs MJOMWAafb CXKarTof
9ACTH CEYeHHs CTEHHL

0,9¥; 0,9-80,8-10%
="y, T T 1.0,13

Toraa

Rig = V Rio\Ria+0,) =V 0,12 (0,12 1 0,538) = 0,28! MITa;
0,981-0,135-1.0,
Rig Acmuo & _ 0.020 MH=
] 1,5
=21 xH>Q=3,2 xH.

=0,538 MITa; Ryp= 10,12 MIla.

I1. Beprukanbias ceficMuyYeckas CHJa HanpasJeHa BBepX.
My =15,6 xH-m; N =43,5kH; Q) =3,2 xH; ¢, =0,359
x=0,076 m; €, =0,359 m>1/3.0,19 = 0,063 m;
_0,9¥; 0,9-43,5-10%

E= = == 1 L M
J, A 1-0.076 0,515 M[la;

Rig =10,12(0,120,515) = 0,276 MITa:
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Riq Ac mup _ 0,276.0,076-1.0,85 — 0,012 Mia = 12 xH>
v 1,5
>Q=3,2 kH.
CnefoBatenbHo, NPOYHOCTb CEYEHHs TI0 IVIABHWIM  PACTATHBAIOUIHM Ha-
npAXKeHHAM obecnedyeHa.

2. Pacuer crenol nHa OeticTeue celicmudeckux Hazpy3oK 8 ee NAOCKOCTU

PacueTnas ceficMuueckasn marpysxa, AefCTByioIlasi HAa CTeHY B ypOB-
He cepeiMHbl HaJOKOHHOTO FOPH3OHTAJbHOTO M[0ACA, BbiHCAAETCA 1O
tdopmyaam (1) m (2), rie marpyska Qg paBHa COOCTBEHHOMY Becy
Bcefl caMoHecyllel CTeHBl, PAcHOJOXEHHOH BHINe IOPH3OHTA/JNLHOR OCH
OKOHHEIX NIPOEMOB, 2 NPOH3BELEHHE

Bx Ky = 2,7 (. 5.34); Q=1[6,85(1,5-6042,1.7,6-24-2,1.3-7) 4-
-+ 25.0,6.60.0,38 4- 0,5.2,1.3.8] 1,1.0,9 = 1490 kH;
§=0,25-0,8.1490.0,4-2,7 == 328 kH.
Tak kKak OTHOLIEHHe BHICOTH NPOCTEHKOB H IVIYXHX YYacCTKOB K HX
wupune h/b<1,5, T0 ceficMUYeCKYIO HATPY3KY pacnpeaeiseM MeXAy ray-

XHMH YYaCTKAMH H NpocteHKamy no ¢opmyne (76).
JLas ryxoro yuacrka creHul

SAry 328.7,5-0,38

o= = = 68 H .
Sr.y @Ary + TAgp)  (2:7,5-0,38+7-3.0,38) X
Jas npocTeHka
328.3-0,
SApp 8.3-0,38 — 97 xH

Sup = (2Ary + TAnp)  (2-7,5:0,3847-3-0,38)

7. Onpepenenne ycuinii B riayxom (6e3 npoemoB) y4acTEE CTeHH,

Cornaceo ykasanmo n. 5.36 riyxoff yyacToK cTeHH paccMaTpHBaeM
KaK KOHCOJb, HarPyXeHHYIO COCPEeJAOTOYCHHOH TIOPH3OHTAMbLAOH CeHcMH-
YecKOf Harpyskofi Ha ypoBHe CepPeHHH HANOKOHHOTO TOPH3OHTAJBLHOTO
nosica CTeHH H HOPMaJIbHOH CHJIOH OT COOCTBEHHOro Beca CTeHHl H Bep-
THKaJIbHOM ceACMHYecKo#l Harpysku (puc. 149, a).

PacueTHHe ycHAHS B IJAyXOM Y4YacTKe creHnl (Ha oTMerke 1,2 M)
pPaBHHI:

M = 68.5,25 = 357 kH-m; Q=68 kH.
Hopmanbtas cusia npH AefCTBHH BePTHKaJNbROH ceficMHuecKofi Ha-
IPY3KH BHH3
Ny = (6,85 (7,5-4,249-1,5) - 25.0,6-0,38.9] 1,1-0,9.1,3 =
= 462,7 kH.
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Puc. 149. CxeMEl K onpaAencRHI0 YCHAHA B rAyXOm YuacTke cTeHbl (@) ¥ B npo-
cTeHKe (6) UpH pacueTe HX Ha ceficMHYecKkue cHapl, ACHCTBRYIOIHe B HJAOCKOCTH
CTeHH

1 — anTHceACMHYECKHI mosic; 2 — ochb NPOeMOB; 3 ~— OCh TOPH3OHTAJbHHIX TOSCOR

HopmansHas cuna npE LeACTBHH BepTHRAJAbHOH ceficCMHUeCKOil Ha-

Ipy3KH BBEPX
Ny = 462,7-0,7/1,3 = 249,1 xH.

a) PacueT Ha BHeUEHTPEHHOE CIKaTHE.

1. Bepturanbnaa ceficMHueckass Harpyska HampasieHa BHH3. Ng=
=462,7 kH; M=357 xH-m.

IposepsieM ycnosue n. 4.10 raass CHAIT 11-22-81

ey =357/462,7 = 0,77 Mm<< 0,95y = 0,95.3,75 = 3,56 m,
CIeA0BATENbHO, YCAOBHE COOMOLaeTCH.

PacueTH BHEUEHTPEHHO CXKATOTO IJIYXOTO YYAaCTKa CTeHH (BPOAOJb-
HYIO apMaTypy He yuuThiBaeM) puinosmseM no ¢dopmynam raasnt CHaull
11-22-81.

N < mg @; RA; @myy;
rae mg=1, TaKk Kak h>0,3 M (cm. n. 4.7 raasu CHull 11-22-81).
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¢ onpeneasem mo Taba. 18 B 3aBHCHMOCTH OT THOKOCTH B7eMeRTa
A=1o/h=2.525/75=1,4 u ynpyrofi XapaxTepHCTHKH KAAIKH O/==

=1000—p=1.
@. onpenensieM 1o Ta6a. 18 B 3aBHCHMOCTH OT HOKOCTH
H 5,25
=Hlh, = = =0,88
Mo=Hlhe = =5 0,77
K YTpyro#l xapakTepucTHKY Kjaafku o=1000—p.=1.
Toraa
¢+ @ I+1
@1 ) )
0 2.0,77
Ac=A{l ——]=10,38 7,5(1— = 2,26 M%

o=1-4¢,/h=1-+0,77/7,6=1,1<1,45.
TIpanumaem o=1,1.
mg @1 RA; omyp =1-1-1,3-2,26-1,1-1,02 = 2,99 MH =
= 2990 kH > N = 462,7 kH.
II. Beprtukajvuas ceficMHuecKas Harpyska gefctByer BBepx Np=
Ny =249,1 xkH; M= 357 gH-m;
e, = 357/249,1 = 1,43 &

H H 5,25
;"hc = = == =
he h—2, 7,5—2:1,43
TTpn Anc=1,13 1 a=1000 o Ta6a. 18 ycranasiuBaeM Q.=1.
Torna

1,13.

o+ 141
o —— -;-——-,._:l
P 2 9
2e 2.1,43
A =A(1—'—o-)=0,38-7,5(1——'-—)=1 2,
¢ \ b 7.5 ,76 M
ey 1,43
0w=1] —_— =1 ———-——*:1’1 1, ;
+ 2 + 75 9<1,45

npuHUMaeM o =1,19.
mg @1 RA; wmyp =1.1.1,3.1,76-1,19-1,02 = 2,77 MH =
= 2770 xH > N = 249,1 xH.

TIpouHOCTb Ha BHeHEHTPeHHOe C¥aTHe IVIYXOro yuacTKa CTeHH o6ec-
nevena.
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6) Pacyer Ha rilarHEble PACTATHBAIOUIHE HANPSIKCHHS.

I. BepTukanbHasi ceficMAdecKass Harpyaka geficrsyer BHA3 Ng=
=462,7 xH; M=357 kH.M; Q=68 xH; ¢,=0,77 M, Tax xak €=0,77 M <
<1/3y=1/3-3,75=1,256 M, To B pacueTHylo ¢opMy1y BBOAHM NOJHYWO
jomaah ceueHHsl yIacTKa CTEHBI,

09N  0,9-462,7-10°
D=TA T 0,387,5
Ri»=0,12 MIla.
Torza Rig=}/ Rew(Riw+00) =}/ 0,12(0,12+0,146) =0,179 MITa.
Rig himy  0,179-0,38-7,5.0,85

v - 1,5

II. Bepruraapnast ceficMmueckast Harpyska paeficrsyer BBepxXx Na=
=249,1 xH; M=357 kH-mM; Q=68 xH; ¢,=1,43 M; ¢,=1,43 M>1/3y=
=1/3-3,75=1,25 M. DKCueHTDHCHTET BHXOHUT 33 MpelenH sApa ceue-
HESA, B PacueTHY0 QOPMYNy BBOAHM DPACTAHYTYI0 HaCTh CEYCHHA.

0,9v  0,9-249,1-108
=T T 1,76

= 0,146 MIla;

= 0,29 MH = 290 xH > Q=68 xH.

= 0,127 MITa; Ryy = 0,12 MIla.

Rig =V Rie(Reo+ o) =V 0,12(0, 12+ 0,127) = 0,172 MIla;
Righimgp  0,172:0,38-7,5-0,85

v 1,5
= 278 xH > Q = 68 kH.

ITpovHOCT Ha rJIaBHMle PACTATHBAIOUIHE HaNpAXeHAs obecreueHa.

8. OnpeneneHBe yCcHJHE B MeXIYOKOHHOM NpPOCTEHKE H OpHM30H-
TaJAbHHIX NOSACAaX KJAAAKH.

PacuerHas cxeMa MeXAYOKOHHOTO NPOCTeHKa H300pa)keHa Ha pHC.
149, 6.

CornacHo ykasaumio 1. 5.36 pacdeTHbe yCH/IHA B IPOCTeHKe H ro-
PH3OHTaJbHHX [I0fCaX OT AeHCTBHA CeHCMHYELKOH HarpyskH onpegeisem
ACXOAA W3 JONYUIEHHN, uTO HyJEeBHE TOUYKH MOMEHTOB pacloJaralorcs
N0 BePTHKAJH B CepeiHe PaCCTOSHHA MEXKIY OCAMH TOPH3OHTaJbHHX
TIOSICOB, 4 NO TOPH3OHTAJH CHMMETPHYRO OTHOCHTENBHO BEPTHKAJLHHX
ocefi HpoeMOB. DmOpH H3rKGAIOHINX MOMEHTOB H300paXKeHH Ha  puc.
149, 6.

Pacuetnnle yCHJIHA B CEYEHHAX NMPOCTEHKA:

Ha ypoBHe BepxHeil rpanu npoemos (0TMETKa 5,4 M):

M=535 xH-M; Q=27 xkH;

Na=(6,85-6-15+25-0,6-6-0,38)1,1-0,9-1,3=123 kH (npu zeficr-
BHH BepPTHKaJbHON CeHCMHYECKOf Harpy3KH BHH3);

= 0,278 MH =

N,=123-0,7/1,3=66,2 kH (npu AefCTBHH BepTHKAJbLHOA ceficMHYe-
CKOW HArpYy3KH BBEpX);
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Ha ypoBHe HHXHeft rpand npoeMos (oTmeTka 1,2 M):

M=599 xH.m; Q=27 xH; Ng=[6,85(6-1,5+3:4,2)+25-6-0,6)X
%0,384+0,5-3-4,2]1,1-0,9-1,3=242,5 kH (npu xeficTBHH BEPTHKAJLHORK
cefiCMEIECKOU HATPY3KH BHH3);

Ne=2425.0,7/1,3=130,6 kH (upu nefictBiy BepTHKaJbHOA cefc-
MHYECKOfl Harpy3KH BBepX).

TIpouHoCTh TPOCTEHKA, NMpOBepeHHAass Ha pacuyeTHhle YCHJHA, AEACT-
BYIOIHEe H3 IVIOCKOCTH CTEHH, JOCTATOUHA H AJisl BOCHDHATHS CeACMHUe-
CKHX Harpysox, AefACTBYIOIUHX B IVIOCKOCTH cTeHH. ITocnexnue pacyers
Ha MPOYHOCTb B JJAHHOM NpHMepe He NPHBOAHM.

3. Pacuer cTeHH Ha LEHTPaJbHOE CKAaTHEe B MeCTe ONHPaHHA €e

Ha dyHAaMeHTHYIO 6aJsKy;

Pacuernast HopManbHas cuja Ha 1 M CTeHH

Ny=(6,85-6,9+25.0,6-0,38)1,1-0,9-1,3=68 kH (BepTHKAJbHAH CeAc-
MHYCCKas HarpysKa HalpaBJeHa BHH3).

B cootserctBuu ¢ m, 5.40 B MecTe onmpaHus CTeHW Ha (QyHIaMeHT-
Hyi0 6aJKy NpPOYHOCTh KJaZKM AOJKHa OHTb HpOBepeHa Mo opmyle

N A

Rmyp < 6
rze R — pacuerHoe CONpPOTHBJEHHE CATHIO KIAJKH
R=1,3 MIla;
A — nnowaab 1 M ceuennsi kKaanku: A=0,38-1=0,38 M2

13

CrepoBarensto, IPOYHOCTD KAaAKH oGecneuena.
68-103

1,3-108. 1,02

CaenoBaTesbRO, NPOYHOCTD KA3AKM ofecneuexa.

= 0,051 m®<0,38/6=0,0633 M2.

IIPHJIO)KEHHE 2

PexoMeHnanuu no onpeieaeHnio napaMerpos
KeJj1e300e TOHHBIX KOJIOHH OIHO3TAXKHBIX NPOM3JaHHM

ITapaMeTpH 2KeNe306€TOHHHX KOJOHH PEKOMEHIyeTCsl ONpene/fTh
N0 MPUBEACHHOA HHXe METOAHKE.

C yBesluueHHeM aMIUIHTYABL KOJAEGaHHA KapKaca KEeCTKOCTb KOJIOHH
HeoGpaTimMo chuKaerca H mpu N/Rp b<0,6h, BerwunHm HawambHof
KecTKoetH — MKy, Harubaromero Momenta — Mp M XkectkocTH — XKp B
CTAfWH pPA3PYUIEHUS ANS KOJOHH NPSMOYIOJbHOTO CEUEHMsi C HeHanps-
raeMoli apMatypoil onpegeasiorcs mo copmyaam (102), (103) u (104)
(OykBennbie 0603Hauenus npunsitul no raase CHuIT I1-21-75, c. 86—87).

3 2
7KH=E5[-%—+2F3 n(%—a) ]; (102)
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N / ,
My=N|hy— + (Ryyy Fy—0,5N) (ny—a’);  (103)
2RE, b

Mph
XKp = _p_":Ea— . (104)
2RH

Hauanbublii mepuox Konebanuii cucteM — Ty B mpOrHG KOJNOHH — 8
MOTr'yT OlpefelaTbesl o popMyaam:

] / i
Tg=2n (I—EEE; (105)

— ¢ 106
VB (166)
rae

10
K, R (107)
3 —
(e az)_", (108)
1—1,5v
Xp
B=1—~——~, 109
X, (109)
B dopmynax (105), (107) u (108)
! — nHHA KOJOHHB;
U= S , (110)
)

rae S — aMIJIMTYAHOE 3HAdYeHHe ceficMHUeCKOfl CHJH, paBHOe CyMMe pe-

akuHd QU (momepeuHOfl CHJL) B KONOHHE NPH TOPH3OHTANLHOM CeHCMH-
YeCKOM BO3AeACTBHH

p Aw(l—9 |
Qn = e—o (111)

H AHCCHNATHBHOA CHAH (CHJIBI TPEHHs B TpeHHHAaX GCTOHA KOJOHH),
BO3HHKAIOWER NPH KoJeGaHHIX CHCTeMbl — Q1P

_—_— 112
e—op (112)
TlapaMerp p volcunTHiBaeTcs no Gopmyae

3, —
pe 2Mp(l—a;l(l—-]/a2) . (113)
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YcranoBaeHHe ODpefebHOrO 3HaYeHHA NpOrH6a mPOH3IBOAHTCS NyTeM
fnoActaHoBk® B ¢dopmyay (106) BMecTO 4 BeJHUHHB up TPH pacyere
N0 MPOYHOCTH H #y OPH pacyere [0 YCTOHYHBOCTH

1
Vi—B
1
Uy="73 = —
Va
OTHOIﬂeHHe H3rH63i0mer0 MOMEHTa KOJIOHHH B yPOBHe 3aJieJIKH €€

B (yHJaMeHT K SHAYCHHIO MOMEHTA B CTajHH paspyulenus — Mp Mo-
XeT GHTb ONpenesieHO No GopMyJe

M 023 u)

M, B(l+u?’
a OTHOLIeHHe ACHCTBHTEJBHOrO nepHoja KoaeOaHHA K HayaJdbHOMY — IO
¢dopmyie

up I; (114)

1. (115)

(116)

Tn 1

Ta V1150
Ias 3panns B uesnoM napamerpot Xa, XKp, Mp, p u cuna N ycper-
HSIIOTCA, T. €. ONpeleNsioTC CYMMBl 3HaueHHH KaX[IOA H3 YKa3aHHHIX
BeJHUHH H JAelsarTcst Ha 4Hcao KoaoHH, OcTajJbHHE BEJHYHHHM 0O ¢op-
mynam (105)—(110), (114)—(117) BHuHCASIOTCH AJS 3HaHHMS B LEJIOM.
Tlocsie onpenmenennss mapaMerpa v HaxXORSAT NONEPEYHHE CHJH QF
s KaXIOf KOJOHHH B COOTBETCTBHH CO 3HAYEHHSIMH MapaMerpa p H
JIDYTHX NapaMeTpoB AAHHOH KOJIOHHBL
flpumep. Onpelennts NapaMeTpsl XKene306eTOHHON KOJNOHHH 3HaHHs
NpH CeACMHYCCKOM BO3ACHCTBHH.

. (117)

Hexonume AaHnble

Pacuetnan ceficMAYHOCTD 3nauusi — 9 Gason.

3naHHe BO3BOAMTCS HA CTPOHTENbHOH NJOMAJKE C NOBTOPAEMOCTBIO
ceficMHYecKoro Bosae#icTBHs — 3. Kareropus rpyHTa NJIOmMAAKH CTPOH-
TeJILCTBA NO CeficMHYECKHM cBodcTBaM — II.

Ilo cBoemy HasHaYeHHIO 3XaHHE OTHOCHTCH K rpynnam OGBEKTOB 1O
n. 1 Ta6a. 3.

o nonyckaeMHM NOBpEXJICHUAIM KOHCTPYKIUHH 3laHHE OTHOCHTCH
K n. 1 Ta6a. 4.

Kosouna ceuennem 4003400 mM, Mmapka Gerona M200 (R
=11,6 MIla; E¢=2,15-10% MIla), gauna KojoHHH [=4,35 M.
Kosnonna apmupoBana 4d22 Alll (R ;; =400 MMa; E,=2,06%X

X108 MIa); Fa=F,=7,6-10~% M%; a=a’=0,04 u; hp=0,36 M.

H:
np
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Ipozonsuas cuna N=221 kH. Ilponer snanusa L=18 m.
1. Onpeneasiem Xa, Mp 1 JKp no dopmysaam (102)—(104)
0,4.0,4% 2,06 105
o T2 0T S T e
= 53,9.10¢ MIla;

221
2.11,5-10%.0,4
X (0,36 — 0,04) = 136,2 xH.m;

Ky = 136'2';?262:3?;5;06'1011: 12,6106 Tla-t.
2. OnpegeasieM napaMerp @, a 3aTeM Haya/ibHHA NepHOX KoJe6a-
puit cacteMsl — Ty,

291.10%.4,352
@=32 3 .53.9.100 (1 +

)KH=2,15-l01°[ (0,4/2—-0,04)2]=

Mp =221 (0,36—— )—]—(400-103-7,6-10"4-—0,5-221) X

221-.10%.4,352
3,142.53,9.108

0,0254-4,35
T =2-3,14]/ : d = 0,675 c.
8 (1 —0,0254) 9,81 ¢

3. Ceficmuueckyio cuny onpenendeM mo dopmyaam (1) # (2) 8 cos
OTBETCTBHH ¢ I. 3.25.

) = 0,0254;

S = Ky Ky Qu AB; Ky Mix,
rae Ki=025—m0 n. 1 ra6n 4; K;=08—~no n. 2 1aba. 5; Qu=N=
=221 kH; A=0,4 — npu pacuerHoii ceAicCMHIHOCTH 9 GaJIOB.

Koadpunvenr aunamuunocTu P; onmpesetseM mo dopmyne (4) aas
rpyuToB 11 kareropun
§; =1,1/T;=1,1/0,675=1,63>p=0,8;
K,=1 npa h/b = 1/6 =4,35/0,4 = 10,9 no n. 3 1a6xa. 6;
Nix=1 — AJ% OJAHOMAaCCOBOA CHCTEMH;
§$=0,25.0,8.221.0,4-1,63.1-1 = 28,8 gH.
4. Ycranasiansaem nporu6 KojosHH no ¢dopmyae (106), mpeasapH-
TEJABHO ONPeAS/HB NapaMeTpPH, BXOSIIHE B pacdeTHYO QopMyay.
12,6108

B=l—-m = (,766;

3
_ 2:136,2(1—0,0254) (1 —v/0,0954%) _ 79 76 qu.

P 0,766-4,35

v=28,8/72,78=0,396;

: O
u o (1—=70,0254)0,396 _ ¢ go.
1—1,5.0,39
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2.0,254.136,2-0,891
= =0, .
8 921-0,766 036
5. OnpeaensieM peaknuio QF u XHCCHUarTHBHY©O chay Q™ no dop-
myaam (111) u (112)

4.72,78-0,396 (1 — 0,396)

Qo 2 —0.396)° = 27,06 gH;
72,78-0,396°
Qw=m= 1,76 kH.

6. YcramapiausaeM npelesbHbie 3HAueHHs nporu6os 1o dopmyae
(106)

[pH pacyeTe o nPOYHOCTH
1

by = —————— — 1 = 1,067;
V1i—o0,76
2.0,0254.136,2-1,067
P 921.0,766 = 00436 x;
AIpH pacyeTe 1m0 YCTOAIHBOCTH
1
Uy =3 —1=2,41;
v 0,0254
20,0054:186,2-2,41 _ o
v = 221-0,766 =T M

7. Onmpepensem orHowenns M/MP u Ty/Ty no dopmynam (116)
a (117),
0,891 (240,
M - 24 0,891 — 0,940;
Mp 0,766 (1 4-0,891)2
T 1
—TE = =1,57.
= V1-1,5-0,39
Hrax, opnu ceicMAYECKOM BO3ACHCTBHH NEpHOA KONeGAHHA KOJOHHH BO3-
poc Ha 57 %; mporub koXomeb gocturaer 06=0,036 M a cocraBaser
83 % wnpegenbROro u3 pacueta no npounoctH H 37 % npeaesbmoro M3
pacueTa No YCcTORUABOCTH; nonepewnas cuaa Q@=Q" wa 6% menbilie
CeiicMAYECKOR CHJIHL,

21
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