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MHHHCTEPCTBO PYKOBROACTRO N0 yUOTY CRUCMHUECrKHX

AHEPTETUKHU U BosjedcTBHA NpPH NPOEKTHPOBaHHH M
SJIEKTPUPUKALIMU FHAPOTEXHHYECKHX COOPYIKEHH BHUUT
cCccp (x pasneay 5 raasbi CHull 11-A.12-69)

5. THOPOTEXHWYECKHWE COOPY)KEHHUSA

5.1, YKa3aHus HacTOSILLETO paslesa pPacupoCTPAHAIOTC Ha NPOEKTHPO-
BaHHe THAPOTEXHHYECKHX COOpPYKeHUH THAPO3NEKTPHYECKHX CTaHUHH, BOA-
HOTO (pPed4Horo M MOPCKOro) TPAHCIOPTA, MeJHOPATHBHBLIX CHCTEM H T. M. CO-
OpyXeHHH.

Tlpumeuanne HaxsoAuwe uacty THAPOTEXHHYECKHX COOPYKEHHil caeayeT MPoeK-
THPOBATb ¢ yueTom TpeGOBaHHH COOTBETCTBYIOUIMX pasjeioB Hacrosiuieil raaset CHall

K n. 5.1. K nepeuncieHHBIM B 3TOM NYHKTE HHXKEHEPHBIM COOPYKEHHIM
OTHOCSITCSI MJIOTHHBI, AaMOBI, BOJONPHEMHEIE, BOJONPOBOAALIHE H BOLOCGpOC-
Hble COOpYKeHHs1 (BOIONPUEMHHKH, NOBEPXHOCTHHIE U HOHHbIE BOAOCGPOCH,
KaHaJsbl, THAPOTEXHHYECKHe TYHHEJH, HanopHble TPYOONpoBOAbLI), 3HaHHSA
I'SC, coopyxKeHHsI Ha NePUBALHOHHBIX TPAKTaX (OTCTOMHHUKH, aKBeLYKH, Ha-
nopHble 6accefinnl H AP.), CYyIONPONYCKHBIE COOPYXeHus (ULi103bl, CYAONOA b-
€MHHKH, HalIPaBJSIOINHE U NIPHYANbHBIE COOPYKEHHS), PHIGOTIPONYCKHbIE YCT-
poiictBa, 6eperoyKpenHTe/bHbIe COOPYXKeHHs, MOPTOBHIE COOpYxKeHUsl (MpH-
YaJIbHbI€ NMHUPCHI U CTEHKH, BOJNIHOJIOMbI, JOKH H HaJ/IHBHbBIE Kamepu), noasem-
Hble COOpYXKeHUsl THAPOJNEKTPHYECKHX CTAHUHH, THAPOTEXHHYECKHE CODpY-
XKEHHS TEMJOBBIX U ATOMHBIX BHGKTPOCTaHuMﬁ.

Vxa3aHusi [aHHOTO MYHKTa HE PACTPOCTPAHSIOTCS Ha B3aHMOHNEHCTBYIO-
IIHe C BOJHOM cpefioll COOPYMKEHHS MM YaCTH COOPYKeHHH JKeJle3HO- H aBTO-
JIOPOKHOrO TpaHCIopTa (HanpuMep, OMOPEl MOCTOB), NMPOEKTHPOBAHUE KOTO-
pmﬁ }J.OJléKHO OCYLIECTBJATLCA IO yKa3aHusiM pasgena 4 raasel CHull
11-A.12-69.

B mpumeuannu K 1. 5.1 uMeoTcs B BHAY YACTH THAPOTEXHHYECKHX CO-
OpYXeHHH MM O6BEKThI THAPOTEXHHYECKHX KOMIJIEKCOB, He B3aUMOJeiicT-
BYIOILHe C BOLHOH cpello.

HaaBopHele yaCTH THAPOTEXHHUECKHX COOpDYXKeHHH (HaJACTPOHKH, Ciy-
JKeOHBle 3laHHs], KDAHOBBIE 3CTaKajbl, ONIOPHI IHHHE 3JeKTpONepenay u T. I.)
NPOEKTHPYIOTCS [0 YKasaHwusiM pasgenoB 1—4 raasst CHull I1-A.12-69.
B ciayuae pasmeuteHuss HaJBOAHBIX WacTelf HA OCHOBHBIX I'MIPOTEXHHUECKHX
COOPYKEHHUSIX HJIM B KOHTAKTe C HHMH B pacueTax CeACMOCTOMKOCTH YKa3aH-
HBIX YacTell yuuThIBaeTCH BO3ZeHCTBYE, TlepeaBaeMoe CO CTOPOHBI OCHOBHOIO
COOPYKEHHS.

Bueceno Bcecoloanbin Yreepxpeno BHUWIom Cpok
Hay4YHO-HCCAE0BATENBCKHM uMm. B. E. Bejeneena BBEJEHHNA
MHCTHTYTOM THIpOTeXHMkn | PewenHem Ne 54 ot 21 nionn 1976 r. | | gpapraa

um. B. E. Beneneesa U cornacosano c [aaBHMMNpOeKTOM 1977 r.

Muusunepro CCCP




5.2. OcHoBHO#l 3afiaueit oGecrneyeHHs] CeACMOCTORKOCTH FHAPOTEXHHUe-
CKHX COOpYXEHH# fIBJAAETCA NpeRynpexaeHHe BO3MOXKHOCTH HX PaspylleHHH
HJIH TaKHX NOBPEXIeHHA NpPH 3eMJeTPACEHHsX, KOTOphle MOTYT BLI3BATh Ka-
TacTpoduyeckHe NOCJENCTBHS, 3aKNIOYAIOMIHECS B 3aTOMVIEHHH HaceJeHHbIX
MYHKTOB, NPOMBIIIJIEHHBIX H JPYTrHX OGBEKTOB, HJIH MPHBECTH K 3aTPYAHEHAIO
aBapHIHO-BOCCTAHOBUTENBHEIX PAaGOT MO JHKBHAAUMH TOCAEACTBHH 3eMJe-
TPACEHHUH,

K n. 5.2. [TosicHeHse K 3TOMYy NyHKTY NPHBOAUTCH HHKe BMeCTe C MOSAC-
HeHHsIMH K 1. 5.9.

5.3. [Ipu npoekTHPOBAHWY NOAMNOPHBIX THAPOTEXHHUYECKUX COOPYIKEHHA
III 1 IV Kaaccos, paspylleHne KOTOPbIX He NPUBOJHT K KaTACTPOPHUYECKHM
NOCNEACTBHAM, H 6e3HANIOPHBIX COOPYXEHHH BCEX KJ1accOB OlleHKa CeHCMHY-
HOCTH IJIOIAIOK CTPOHTE/NbLCTBA NPOH3BOAUTCA MO NMPUJIOKeHHAM | U 2 K Ha-
crosuel rmaBe CHull ¢ yueToM HHKeHepHO-TeOJOTHUECKHX JaHHBIX CorJac-
Ho Taba. 1(13) (mo corsacoBaHHIO ¢ yTBepXkAaIOLlell NPOEKT HHCTAHLMEH).

Tabauya 1(13)

H3ameHeHHEe HHTEHCHBHOCTH IeMieTpRCeHHss B 6aanax Ha OCHOBAHHH
HHXX€HEepPHO-reoJOTHUYECKHX AAHHBIX

Kareropus Yrounennas HHT&HCHBHOCOTb npy
o crgg;‘{r;qe_ TYHTH OCHOBaHHS celicMHyHOCTH pakoHa, Gaaabi
CKUM CBOACTBaM| 7 8 9
| Ckanpuble U MOnycKafbhble MOPOABI H
KPYnHooGJIOMOUYHBIE 0CO60 NIOTHBIE FPYHTHI 6 7 8
It CauHbl M CYraHHKM TBepABle, KPYNMHO0G6.0-
MOYHbIE TPYATH, rpaBufiHo-raleqHele H
KPYNHO3ePHUCTBIE NECYAHbIE I'PYHTHI 7 8 9
I [CAMHBI H CYTIMHKH MATKO- M TEKyUeNnaacTHy-
Hble, MeCKH cpenHedl KPYMHOCTH H Meikue 8 9 >9

Mpumeuanus: 1. B palionax ceficMHYHOCTHIO 6 GaJIOB YTOYHEHHYIO CEiCMHYHOCTD
MJIOLUIAAAOK CTPOHTEJNbCTBA NOANOPHHIX THAPOTEXHHYECKHX COOPYXKeHHH, BO3BOAHMLIX HA rpyH-
tax I1l xareropuu, caefiyer npuHuMaTh paBHoit 7 6annaM.

2. CTponTenbeTBO THAPOTEXHHUECKHX cOOpYKeHnit Ha rpyHrax III kateropuu B paifionax
CceficMHYHOCTBIO 9 GasnoB pa3pelllaeTcst TOJNLKO NPH CNellHaJbHOM OGOCHOBaHHH.

K n. 5.3. Ouenka ceficMH4eCKOi ONacHOCTH AJifi THAPOTeXHHYECKHX CO-
OPY:KeHHuii, Ha NMPOEKTHPOBAHHE KOTOPLIX PaCNpOCTPaHAIOTCA YKa3aHHA A aH-
HOTO NYHKTa, B TPHHUHINE, NPOU3BOLHTCA TakK XKe, KaK M AJA BceX 006bek-
TOB CTPOHMTENbCTBA, NPOEKTHPYyeMbX mo ykasaHuam CHull II-A.12-69 (cm.
n. 1.4 u 1.5 s10il TthaBbl) ¢ TOH pasHHUeH, YTO LJISl yUeTa HHKEHEPHO-TeoJ0-
THYEeCKHX JaHHLIX BMecTO Ta6a. | caeayer monb3oBatbest Taba. 1(13), B ko-
TOpofi BaHsHHE OGBOXHEHHS HAa H3MeHeHHe HHTEHCHBHOCTH 3€MJeTPsICeHHS
YUTEHO COOTBETCTBYIOLIHM MNOBbLILIEHHEM CEACMHYHOCTH IJIOIIAMOK, CJIOXKEH-
noix rpyntamu 111 kateropuu.

5.4. Jlpn TeXHHKO-3KOHOMHYECKOM OGOCHOBAaHHH I1e/1eCOO6Pa3HOCTH HpoO-
eKTHPOBAHUA U CTPOMTEIbCTBA MOXIMODHBIX COOPYIKEHHi BceX K/JaccoB onpe-
JdeseHve CeHCMHYHOCTH IJIOLLAJOK CTPOHMTE/NbCTBA IPOH3BOAMUTCA COIJIACHO
n. 5.3, npy 5TOM CeACMHYHOCTb IJIOMIAJOK CTPOUTENBLCTBA COOPYKEHHH
I knacca noBelmaercs Ha 1 Gaa.

Texnuueckuit u TexHO-paGouuit MPOEKTH NMOANOPHBIX COOPYKEHHI, Kpo-
Me yKas3aHHBIX B . 5.3, cllenyetr pa3pabaThiBaTh, HCXOAA M3 YTOYHEHHO cefi-
CMHYHOCTH NJIOHIAZI0OK CTPOHTENbCTBA, YCTAHABAUBAEMOH C YyJeTOM pe3y/bTa-
TOB CIEIHAJIbHBIX HCCJe/OBaHUH, BKIIOYAIOIHX:

a) H3yyeHHe CeHCMHUYECKOro peKHMa IIOLIaRKH CTPOMTE/IbCTBA H HOJY-
yeHHe AAHHBIX JJisl pacyeTa H NPOEKTHPOBAHHA CefiCMOCTOMKHX COOpyXKe-
HHH, HX OCHOBAHHH H 6ePeroBLIX CKJIOHOB,;




6) BLIfiBJEeHHE BO3MOXKHLIX 30H BO3HHKHOBEHHSI OCTaTOYHHIX Aedopma-
1Ml OCHOBaHHUI ¥ OUEHKY HX BEJHYHH I/ KaXKAOH 30HbI;

B) BbifIBJICHHE APYTHX BHJOB CEHCMHYECKOH OMacHOCTH, HanpuMep, BO3-
MOKHOCTH OGpYIeHHS B BOJOXPaHHJHILE GOJbUIMX Macc FOPHLIX NIOPOX, na-
JeHHSI HENOCPEJCTBEHHO Ha COOPY:KeHHe HEYCTOMYHBBIX CKaslbHBIX MACCHBOB
H 1p.;

I) ompele/seHHe KUHAMHYECKHX IeQOPMAUMOHHBIX H NPOYHOCTHLIX Xa-
PAKTEPHCTHK MaTepHaJIOB COOPY>KEHHMII H TPYHTOB OCHOBAHHMH ¢ y4eTOM H3Me-
HeHHs1 MX CBOHCTB NPH OGBO/LHEHHH;

Il) OLleHKY BO3MOXKHBIX H3MEHEHHH CEeHCMHYHOCTH IVIOIAAKH CTPOHTE/Ib-
CTBa MOC/I€ HANOJHEHHS BOAOXPAHHJIHIIA.

K n. 5.4. HccnenoBanusi, npeAyCMOTPeHHble HACTOAIIHM HYHKTOM JJis
coopyxeHnuit 1 u Il Knaccos, NPOBOAATCS NPH HMX pPa3MelleHHH B pajlioHax
ceficMU4HOCTBIO 6 6anJ10B 1 Bhie. CocTaB H MeTOAB! IPOBEIEHUS 3THX HCCIe-
JIOBaHUIl ONpenessioTcss 0COGBIMK IpOrpaMMaMH, pa3pabaTbiBaeMbIMH IIPO-
EKTUDPYIOLIell OpraHMusalueil WM MO ee 3aflaHHIO COOTBETCTBYIOHIEH crelHa-
JIH3MPOBAHHON OpraHM3anuell ¢ y4eTOM YCJIOBHH CTPOHTE/hCTBA H YTBEPXK-
ZaeMbIMH BHIIIECTOSAIIMMH HHCTAHUHSAMH.

5.5. PacuerHasi ceficMHYHOCTb INIOMANIOK CTPOHTENBLCTBA THAPOTEXHHYeE-
CKHX COOPYXKeHHH Ha NepHOJ CTPOHTENLCTBA CHHIKAeTCsd Ha OXuH GaJ.

K n. 5.5. YKa3aHusi HacTOsIILero NyHKTa pacipoCTPaHAIOTCS Ha BPeMEH-
Hble H BCIOMOTaTeNbHEe COOPYXKeHHs, He BXOASIIHE B COCTAaB OCHOBHHIX CO-
OpYXKeHHH THAPOY3Ja, a TaKXKe HAa OCHOBHBIE COOPYXKeHHS THAPOY3Ja B IpPO-
1iecce CTPOUTENBCTBA, €CJIH OHH Ha TOT HePHOH, HE YUaCTBYIOT B CO3AAHHH
HanopHoro ¢GpoHTa. DT yKa3aHHs He PACNPOCTPaAHSIOTCSH Ha YaCTHYHO BO3-
BeJleHHble COOPYKEHHs, OTHOCsAIIHeCs o cBOMM nokasatensiM K I u Il kaac-
CcaM KamHTaJbHOCTH HJH YYacTBYIOL(He B Npoliecce CTPOHTENbCTBA B CO3Ma-
HHH NOANOPHOro (PpOHTA.

5.6. I1pu pacuere rHAPOTEXHHYECKHX COOPYXKEHHIT Ha celiCMHUECKHE BO3-
JeHCTBHA cJle/yeT NPOH3BOAUTb NIPOBEPKY IPOYHOCTH H YCTOMYHBOCTH THA-
pOCOOpYXKeHHH W MX yacreil, OCHOBaHHH H GeperoBEIX CKJOHOB KaK B CTBO-
pe COOpY2KeHHH, TaK ¥ B 30He BOAOXpPaHuuNl. B pacuerax yynreiBaercs Aeii-
CTBHE CefICMHYECKHX Harpy3oK OT MacC COOPYXeHHH, OT NpHCOeAHHEHHBIX
Macc BOAB! (MM THAPOAHHAMHUECKOIO JaBjeHHs), OT BOJH B BOLOXPaHHJH-
11e, BbI3BAaHHBIX 3eMJIETPSICEHHEM, M OT ZHHAMHUYECKOTO AaB/eHHs TPYHTA.

ITpumeuanne. Ilpn npoexTupoBauuH NOANOPHEX coopyxenui 1 u II xmaccoB mo-
IIyCKaeTcs NpoBedeRHe AUHAMHYECKHX pacueToB ¢ HCNOJb30BAHHEM aKceJieporpaMM. an S3TOM
AHHAMUUECKHE XaPAaKTEePHCTHKH FPYHTOB OCHOBAHMH H CTPOMTELHEIX MATEPHAJIOB CJiefyeT on-
peaensaTh 3KCNEepHMEeHTaNbHO.

K n. 5.6. CornacHo OCHOBHOMY CO/ePXKaHHIO HAHHOTO NMYHKTa PacyeThl
OPOYHOCTH H YCTOMYHMBOCTH NPOH3BOASATCH MO YKAa3aHHSAM COOTBETCTBYIOIHX
rinaB CHuIl nmpoekTHpPOBaHHS OTAEJNbHHX BHAOB THAPOTEXHHYECKHX COOPY-
JKEHHA C Y9eTOM TOro, YTO CeHCMHYecKHe Harpysku BXORAT B ocoGoe coue-
TaHWe Harpysok H BoafeficTBuii. IIpy BHIIONHEHHH pacyeToOB, YKa3aHHHX B
NpHMeYaHHH K JaHHOMY NYHKTY, IPOYHOCTHLIE XapaKTePHCTHKH GeToHa H ap-
MaTyphbl Ha PaHHHX CTaZHSX NIPOEKTHPOBAHHS MOryT npuHaMathes no CHull
11-1.14-69 ¢ nocneayolMM yTOUHEHHEM Ha OCHOBE Pe3yJbTaTOB COOTBETCT-
BYIOIIHX 3KCIEDHMEHTOB.

Jnpamuueckue gedopManHOHHBIE H TPOYHOCTHBIE XaPaKTEPUCTHKH TPYH-
TOB, CKaJIbHBIX TIOPOJ K MECTHHIX CTPOHMTEJNbHHIX MaTepHaJOB Ha PaHHHX CTa-
JUAsIX IPOEKTHPOBAHHS MOTYT NPHHHMAaTbCA MO TabauuaM «MeToxuuecKux pe-
KOMEHalHH 110 onpelde/eHHI0 IHHaMHUeCKHX CBOUCTB IPYHTOB, CKaJ/bHLIX 110~
POA ¥ MeCTHHIX CTPOMTENBbHBIX MarepHasoB», I101-72, Muaduepro CCCP ¢
NOC/ENYIOIUM HX YTOYHEHHEM IyTeM MOCTAHOBKH 3KCIePHMEHTaJbHBIX HC-
C/IelOBAHHI B COOTBETCTBHH C TPSOOBAHHSAMH ITHX K€ PEKOMEHAAIIHIL.

5.7. CraJybHbIe MACCHBH, 00pa3syonue Geperosbie CKJAOHH, NafAeHue Ko-
TOPBHIX NPH 3eMJIETPACEHHH MOXeT BHI3BaTh NOBPEXAEHHe OCHOBHEIX COOPY-
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JeHni THAPOy3na uau 06pasosanne BOJMHBI epeHBa, NOBJIEYb 32 CO6OH 3a-
TONJICHHE HACENEHHBIX NYHKTOB WJIH NPOMBIULIEHHbIX NPEANPHATHH, clelyeT
NPOBEPATb HA YCTONYHBOCTD.

n. 5.7. YcTofuuBOCTh CKA/JbHBIX MacCHBOB, 00Opasyioumux Geperosbie
CKJIOHBI, [IPOBEPSIETCS ¢ y4eTOM CeiCMHUeCKHX WHEePLHOHHBIX HarpysokK, ompe-
AelsieMbix 1o ¢opmyse 1(6) npu B:°emi=1° KosdduuneHnT 3anaca yc-
TOAYMBOCTH JOJIXKeH ObTh He MeHble 1. B ciayuae mpoBepku yCTOHUHBOCTH
CKa/IbHbIX MACCHBOB Ha ceficMHyecKoe BO3/lefCTBHe, 3aKaHHOe aKceJeporpaM-
Moii 3eMJIeTpfAiCEeHHs, pa3pellaeTcs AONYCKATh OCTATOYHLIE CMEIIEHHS CKaJib-
HEIX 6JI0KOB Ha BeJHUMHY, PH KOTOPOil OHH NPOJOJIKAIOT OCTABATbCSA YCTOMH-
YUBBIMH C YYeTOM TOJILKO CTaTHYECKHX Harpysok.

Mpumeuanne PaspeliaeTcss A0ONycKaTh OCTATOYHBIE CMELIEHHS CKAJbHBIX GJIOKOB
Ha BeJIHYHHY, o0ecneunBaloOYI0 HX YCTOHYHBOCTb NPH AEHCTBHKH MOBTOPHOTO 3eMJIETPSCEHHS,
HHTEHCHBHOCTbHIO Ha | 6ang MeHblue pacueTHoro.

5.8, Hapsazny c pacuerom ruaporexHuuyeckux coopyxxenuit I u II kxnaccos
Ha ceficMHYeCKHe BO3/ieliCTBHS C/IelyeT NIPOU3BOJHTb MOJeJibHbIe HCC/IefoBa-
HHSA ¢ LEJIbI0 YTOYHEHHS 4acToT H HOpM cOOCTBEHHLIX KoJieOaHMii, HaNpsIsKeH-
HOTO COCTOSIHHSI M H3y4YeHHUS BO3MOXXHBIX BHJOB M YCJOBHI pa3pyilieHHs CO-
OPYKEHHH H HX OCHOBAHHH.

K n. 5.8. Llenbio MoAenbHBIX HOCNEAOBAHHI SBJAETCA mojsyueHue GoJee
NOJIHOH MO CPAaBHEHHIO C PacyeTHOH HMHGOPMaLHH O mpouecce AedopMHpOBa-
HHS THAPOTEXHHYECKOTO COOPYXKEHHSl NPH CeHCMHYECKHX BO3/eHCTBHUSX.

Onpenenenne uacTorT 1 GopM COGCTBEHHBIX KOJMIeGaHHM, a TakxKe AHHa-
MHYECKOrO HampsiXKeHHOTO COCTOSIHHSI Ha YNPYrHX MOJeNSAX Lesecoo6pasHo
NPOH3BOAHTD NPH CJHOXKHBIX I€0JOrHYECKHX H reoMOp(ONOrHYeCKHX YCAOBHAX
CTBOPA, a TaKXKe NPH CJOXHOH FeOMETPHH COOPYXKEHHS MM HEeOGXOAHMOCTH
ydera ero npocTpaHCTBEHHOH paGoTel. KpoMe Toro, mas onpenesiends AHHA-
MHYECKOro HanpsKEHHOro COCTOSIHHSI COOPYXKeHH#H, pasMepbl KOTOPLIX COMO-
CTaBHMBbI C AJIMHAMH CeHCMHYECKHX BOJIH, MOTYT HCIOJIb30BATHCA METOHABI HC-
NbiTaHUM yIPYyrux Mojesell Ha BOJTHOBOe BosAeicTsHe. Haa 3THX uccienosa-
HHil MOTYT OHITb HCIOJIb30BaHbLl METOABI YJbTPA3BYKOBOIO MOAEJHPOBAHHS,
JHHaMHYyecKoi (POTOYNpYrocTH M MCHBITAHHA C TNPHMeHeHHeM ceficMonJart-
¢dbopM uaK ApyrHx Bu6poBo3byaHTeNel.

HsyueHue Ha MOJensX BO3MOXHBIX BHEOB H YC/IOBHH paspymieHus, a
TaK)Xe BO3HHKHOBEHHs1 HeoOpaTuMbIX AedopMalHii H CMeLIeHHHA THAPOTEXHH-
YeCKHX COOpPYXE€HHH H MX OCHOBAHMH, BIMSHHA HEJHHEHHHX H IVIACTHUECKHX
CBOMCTB MaTepHaJIOB, TPeUHHOO6Pa30BaHH, PACKPHITHSA MeXKGJIOYHBIX ¥ KOH-
CTPYKTHBHBIX IIIBOB H T. I, PEKOMEHAYETCs IPOH3BOAHTD AJsi HauGoJee oTBET-
CTBEHHBHIX NOANOPHLIX COODYXKEHHH, pa3MellaeMbiX B paiioHaX ceicMHY-
HocTbio 8 6a/oB U GoJee.

OTH HCCAefOBaHUS NPOH3BOAATCA Ha KPYMHOMAcCHTAGHBIX MOZENAX H
¢dhparMenTax coopyxeHuit ¢ ucnonb3oBaHHeM ceficMomiatdopMm, ceficMo-
B3DHIBHBEIX BO3AEHCTBHI H T. IN.

B kaxaoM ciyyae MOZAeJabHblE HCCAeZOBAHHS JOJKHBE NPOH3BOAUTHCA
np¥ MakKCHMalibHOM COGJIIOJEHHH YCJAOBHI MOAeNHpPOBaHus, GOPMbBI H pa3Me-
POB COOPYKE€HHUS, MEXaHHYECKHX CBOHCTB MaTepHaJ/IOB H OCHOBHHIX Harpysok.

5.9. Ilpu pacuere FrHAPOTEXHHYECKHX COOPYXKEHMi HOMYCKAETCS YYHTHI-
BaTh BO3MOXHOCTb MOSIBJAEHHS OCTaTOYHHX AedopMalHii M NOBpeXeHHH
(ocanok M cMelueHuiH, TPELHH), He MPHBOASLIUX K KaTacTpodhHYECKHM IIO-
CNEACTBHAM, NPH YCJAOBHM, YTO 3TH Ae(OPMAIHH U NOBPEXKIEHHS MOIYT GbiTh
YCTPAHEHLI NOC/]e 3eMJETPACEHUs] COOTBCTCTBYIOMMM PEMOHTOM COOpYHKe-
HHS.

K n. 5.2 n 5.9. B cootercrsuy ¢ ykazaHusmu n. 5.2 rnaBubiM TpeGoBa-
HHEeM, NPeXbSABAsSEMbIM K KOHCTPYKLUHH CeHCMOCTOHKOrO THAPOTEXHUYECKOTO
COOpY2KeHHs, ABAAETCA TpeGoBaHHe COXPaHEHHS MM TIPH 3eMJIETPSCEHHH H Ha
AOCTATOYHbIi /IS MPOH3BOACTBA PEMOHTA CPOK NOCJIE 3eMJIETPSICEHHS CIIOCO6-
HOCTH BBLINMOJIHATD CBOIO OCHOBHYIO (DYHKUHIO: /ISl IIOTHH U APYIHX NOANOP-
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HBIX COOPY:KeHHil — yAepxaHHe HanopHOro ¢GpoHTa, AJs BOAHO-TPAHCHOPT-
HBIX COODYXeHHil (OrpafMTe/NbHbIX, NMPHYAJbHHX, CYAONIOABEMHEIX, LLTIO30B
U 1p.) — oGecrieyeHHe BO3MOXHOCTH BHITIOJIHEHHSI BCeX TPAHCHOPTHBHIX ome-
panui, HeOGXOANMBIX AJIsl CHACeHHs JiIoJell H NeHHOro HMYHIeCTBa BO BpeMs
3eMJIeTPsICEHHS, OCYHIECTBJIEHUS] aBapHIHO-BOCCTAHOBHTEJNbHBIX PaboT nocse
Hero, oGecneueHHs GecnepeGoiiHOro cHa6XKeHHs 00BEKTOB HapOAHO-X03dMCT-
BEHHOT'O 3HAYEHHUS H T. A.

OcraTounble feOpMaLHH H NIOBPeXKACHHA THAPOTEXHHUECKHX COOpYXKe-
HUH TIPH 3eMJIETPSCEHHAX MOTYT AONYCKAaTbCs TaM H B TAKHX pa3Mepax, TAe
OHH He CMOTYT NpeNnsATCTBOBAThL BhHITOJHEHHIO YKa34HHOTO OCHOBHOTO TpeGoBa-
uug. Tak, IpH HaJHYHH ClElHAABHOPO OGOCHOBAHHA H AETAJbHON NPOBEPKH
COOTBETCTBYIOLIMM PacyeTOM paspeulaeTcs AONYCKaTh NPH NMPOEKTHPOBAHHH
BO3MOKHOCTb!

NOABHXEK CKaJbHbIX MaCCHBOB, 06pa3yiomux GeperoBrie CKIOHH y4acT-
Ka BOAOXPaHM/MILA (HO He B OCHOBAHHH COODYXXKEHHS Il He Haj HHM) Ha Be-
JIMYHHY, COTJIACHO MPHMEUaHHIo K 1. 5.7;

YaCTHYHOI'O NOBEPXHOCTHOTO OCHINAHHSA HJIH ONOJ3aHHS OTKOCOB 3€MJIf-
HEIX ¥ KaMEeHHOHaGpPOCHBIX IVIOTHH IIPH YCJAOBHH, YTO C YYETOM 3THX CMellie-
HUfl TeJO TVIOTHHBI NOC/TE 3eMJETPSACeHHS OCTaHeTCA YCTOHUHBHIM M Gyner
o6ecrieynBaTh COXpaHeHHe HAMOPHOro ¢GPOHTA COrVIacHO 1. 5.38;

TIOABJIEHHS NpH ceficMHUECKHX KOJeOaHHAX TPEUHH H YaCTHYHOrO pac-
KPHITHSI MeXKG6JIOUHBIX IIBOB B GETOHHHIX MJOTHHAX, €C/IH. TIPH 3TOM He Hapy-
maercs o6uias yCTOAYMBOCTb IVIOTHHBI NPH 3eMJIeTPACEHHH H obecneunBaeT-
cfl ee Ha/lexxHasa padoTa 1ocJe Hero;

NOBPeX/IeHHs M Pa3pYIleHHs HaJlBOAHBIX yacTell (HaACTPOEK) HJH BOAO-
IOPONYCKHEIX COOPYXKeHHH, €CJIH 3TO He BJedeT 3a co6oil KaracTpodHuecKux
NOCHEACTBHH, YKa3aHHBIX B 11, 5.2,

Jns nIOTHH, IPY NPOEKTHPOBAHHH KOTOPBIX AOMYCKAIOTCS OCTAaTOUHBIE
debopmauuu U CMelleHus ok BJAHSHHEM CEHCMHYeCKOro BO3/eHCTBHSA, HeOO-
XOZMMO NpOBeAEHUE AOIOAHHTENLHOIO NOBEPOUHOrO pacueTa HapyIIEHHOTO
COODPYKEHHS U OTAEJbHHIX €r0 uacTed MpH BO3JeAICTBHH HA OAHMH 0aJa HHXKe
pacueTHOro.

O6ocHoBaHHe BO3MOXKHOCTH AONMYIIEHHS] OCTATOYHBIX AedopMauHil u no-
BpeXJeHHii ¢ HeOGXONUMBIMH pacueTaMH NMPOYHOCTH H YCTOHYHBOCTH, @ TaK-
Ke ¢ TeXHHKO-9KOHOMHYECKHM MOACYETOM 00£3aTeJbHO BK/AI0OYaeTCsA B COCTaB
NpoeKTa coopyxeHusi. PekoMeHzanua no onpefeieHHI0 OCTaTOYHHX JAedop-
Masu-nﬁ H CMellleHHAl THAPOCOOPYXKeHHA NPHBOXATCA B MOACHEHHAX K m. 5.20
u 5.38.

5.10. B npoekrax ruppotexHuyeckux coopyxenuit I n II kmaccos, Bos-
BOAHMHX B paifioHaxX ¢ ceficMHYHOCTbIO 8 u 9 6aanoB, ciIefyeT NpeAyCMaTpH-
BaTh OPraHU3aLHIO MOCTOSHHHX HHCTPYMEHTAJbHEIX CefiCMOMETPHYeCKHX Ha-
GIIONICHH 32 COOPYXKEHHAMH H HX OCHOBAHHSMH IIPH 3eMJIETPACEeHHSX.

K n. 5.10. 3anauyaMH NOCTOSIHHHX HHCTPYMEHTAJIbHEIX (B TOM UHCJe HH-
JKeHepHO-CeHCMOMETPHYECKHX) Ha6GMIONeHHHA SIBASIOTCA PETHCTPalUs KoJe-
6aHHH THAPOCOOPYIKEHHS, er0 OCHOBAHHA H GeperoBHX CKJIOHOB Ha ydacTKe
pa3MenleHHs THAPOY3Ja, a TaKXKe H3MepPeHHe FHAPOXHHAMHYECKHX AaBJeHHI
Ha HaNoOPHYIO rPaHb MJIOTHHH, AHHAMHYECKHX AedopMaiuii U HaNpAXKeHHN B
Hanbojlee OTBETCTBEHHHIX €€ 3JIEMEHTaX NpPH 3eMJIETPSICEHHAX HHTEHCHB-
HOCTBIO OT 4 110 9 HasnoB. Kpome TOro, Ha 3eMJISHBIX HJIH KAMEHHOHAGPOCHBIX
INIOTHHAX CO CTOPOHH BepxXHero Gbedpa peKOMEHAyeTCsl YCTAHABJIUBATbL NPH-
60pH /A H3MePeHHA O6LIero H MOPOBOFO AMHAMHYECKOTO XABJAEHHS B MaTe-
pHaJjie BepXOBO# IPH3MBL.

ITpoexr ICC (unxkeHepHO-ceficMOMETPHUYECKOM C1yK6bi), BXOASAIMIHIA OC-
HOBHOH 4acTblO B COCTAB NPOEKTA NMIOTHHH, JOJNKEH BK/II0YATh:

a) OGIIHH NJaH HHCTPYMEHTAJbHLIX HAaG/IOAeHU 32 IOBEAEHUEM TIJIOTH-
HbI, €¢ OCHOBAHHA H GEPEroBHX CKJIOHOB TIPY 3eMJIETPSCEHHH, PACCYUTAHHBII
Ha TNepPHOJ NPEeANOCTPOeUHLIX HCCIENOBAHHH, CTPOHTENLCTBA H MJIHTENBHOM
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SKCITyaTalul THAPOY3/IOB, CBSISAHALIA C MPOEKTOM BCEX OCTA/bHBIX HATYP-
HHIX HaGJIofeHH#, NpelycMaTPUBaeMuXx « BpeMeHHEIMH YKa3aHHAMH 1O opra-
HU3AUMY W NPOBEACHHIO HHCTPYMEHTAJNBLHBIX HaGaiofeHu#t 3a KoneGaHWAMH
BHICOKHX NVIOTHH npu 3eMJerpsacennsxs, BCH 42-70, JI., «QHeprus», 1971;

6) cxeMmy pasMelleHHS] H YePTEXKH H3MEPHTENbHHIX TOYEK, NoapobHoe
060CHOBaHHE 3TOM CXeMbl C HEOOXONUMBIMU pacueTamu;

B) noJiHble epeyHH Bcero (OCHOBHOTO H BCIIOMOraTesibHOro) o6opynosa-
HUST B npuGOpOB; .

T) CTPOHTEJNbHYIO YacTh, BK/IOYAIOMYI0 paboune YepPTEXKH pa3MelleHHs
M KpemJieHHs npHOOpPOB, BCMIOMOTaTeJbHOTO 0O0PYAOBAaHHSA H KaGesJbHbIX JH-
HHM, a TaKXe 4YepTeXH OCHOBHBIX H BCIOMOTaTe/NbHHIX NMOMeNleHuil;

L) cMeTel Ha 06OpyIOBaHHe, HAa CTPOHTEJbHBIE H MOHTaXKHble paGoOTHI,
Ha 3KCIJIYaTalHuIO ceTH Ha6MofeH i (pa3esbHO Ha NPEASKCNAYyaTallHOHHBIA
TIePHOJ H HA NMePHOJ, SKCIIyaTalHy THAPOY3a).

Ilpu cocraBnenun npoektra UCC a8 nyoTHH HEOGXOLHMO PYKOBOACTBO-
BaTbcd «BpeMeHHBIMH YKa3aHHSMH 1O OPraHH3aUHM H NPOBEREHHIO HHCTPY-
MeHTaJlbHbIX HabJ10/leHnil 3a KoneGaHUSMH BHICOKHX IJIOTHH IIPH 3eMJeTps-
cennsax», BCH 42-70 u «Pykosoacrsom aas rpynn MCC Ha KpynHbeIX THApPO-
y3/JaX 10 NMOATOTOBKE M SKCIJyaTallMH CeHCMOMETPHYEcKoil ammaparyphi»,
IT 51-76. Cocrae npoekra MCC zasl HeHaNOPHEIX FHAPOCOOPYKeHHI ocTaencs
NIPUMEPHO TaKHM XKe, KaK H [J5 IJIOTHH, HO B 3TOM CJy4ae Ha COOpPYIKEeHHH
YCTaHAB/IHBAETCH 3HAYHTENLHO MEHblUCe KOMHYeCTBO NPHGOPOB.

C Leblo YBSI3KH NAHHBIX HHXXEHEPHO-ceficMOMeTpHuuecKHx HabaoxeHui
Ha THAPOTEXHHYECKHX COOPYXKEHHAX C pesy/jbTaTaMy H3MepeHHI, BbINOJHSEe-
MBIX PErHoHaJbHOM CETbio CeficMUYECKUX CTAHIMI, 10 COCEACTBY C COOpYyKe-
HHEeM JOJXKHA Pacro/arathCsl CeiCMHuecKas CTaHUHA obuiero THmna, o6opy-
JA0BaHHas pHOOpPaMH A/ PErHCTPALNU CHIBHBIX 3eM/IETPSCEHU H BKaloYae-
Mast B COCTaB PETHOHAJbLHON MU 0611eCOI03HOM CHCTeMBl CeliCMUYECCKHX CTaH-
uuit,

PACYETHbLIE CEHCMHYECKHE BO3EACTBHSA

B pacuerax ruipOTeXHHYECKHX COOPYXKeHHI Ha ceilicMHYeCKHe BO3feii-
CTBHS JIOJKHbI YYHTHIBATLCS: CeHCMHYECKHe BO3AEHCTBHSI OT Macc COOpyxKe-
HHA (ceficMMYeCKHe HHEPIUOHHble HarpysKH), OT TPHCOEAHHEHHBIX MaCC BOABI
(uaM rHApPOAMHAMHYECKOTO /laBJjieRHs), OT BOJH B BOAOXPAaHHJHLIC, BHI3BaH-
HBIX 3eMJIeTPACEeHHEM; OT AHHAMHYECKOro AaBJeHHSA TPYHTA, HAHOCOB U AP.

CeitlcMHuecKOe BO3EHCTBHE OT MACC COOPYHEHHS

5.11. B pacyerax npOYHOCTH FHAPOTEXHHUECKHX COOPYIKEHHIT (32 HCKIIIO-
YeHHeM COOPYXXKEHHE, HANPSAXKEHHOe COCTOSHHEe KOTOPBIX 3aBHCHT OT BepTU-
KaJIbHBEIX CMeLIeHHH, HalpPHMep apOYHBIX MVIOTHH JBOSKOH KPHBH3HBI) YUHTHI-
BAlOTCHA TONBLKO TOPH3OHTAJIbHbIE COCTABJSIOLIHE CefCMHYECKOro BO3AeHCT-
BHSL.

B pacuerax ycrofiunBocTH MHAPOTEXHHUECKHX COOPYKeHHH yuHTbIBaeTCH
TaKXe BEPTHKaJbHAS COCTABJAIOLLAS CECMHYECKOro BO3AEHCTBHSA, NMpPHYEM
TOPH3OHTAJIbHASi B BePTHKaJbHAsA COCTaBJSIOIHE NPHHHMAIOTCA AEHCTBYIO-
IUHMH OJTHOBPEMEHHO (B COOTBETCTBHH ¢ M. 5.18).

K n. 5.11. B o6mem ciyyae ceiCMHUECKOe BO3AEHCTBUE MOXKET UMETh Ji0-
6oe HanpaBJ/ieHHe B IPOCTPaHCTBE.

B pacuerax npouHOCTH THAPOTEXHHYECKUX COOPYKEHHH, HMEIOIIUX po-
CTYI0 KOHCTPYKILHIO M OTJAHYAIOIIMXCH I[OBBUUEHHOR XXECTKOCTHIO B BEpPTH-
KaJbHOM HanpasieHuH (Hampumep, GeTOHHbie IpaBHTALHOHHBIE NJOTHHEI),
YYHTBIBAeTCSI TOJbKO IOPDH3OHTaJbHAsl COCTABJAOWIAA CEACMHYECKOTrO BO3-
JIefICTBHSA, @ B pacueTaX HX YCTOHUMBOCTH YUHTHIBAETCH TaKKe BEPTHKallb-
Hasi cocTaBJsomas.




B pacuerax npo4yHOCTH H YCTOMYMBOCTH THAPOCOOPYKEHHH CIOKHOH KOH-
CTPYKUNH, HMEIOIIHMX COH3MEPHMhble pasMepul H XECTKOCTH B TOPH30OHTaJb-
HOM U BepTHKa/JbHOM HalpaBJeHHAX, COCTOSUIHX H3 Pa3HOPOAHLIX MaTepHa-
JIOB M paBOTaIOUINX B YCJAOBHAX IJIOCKOMH 3a/1auH, a TaK:kKe NPH pacyeTax rui-
pocoOpYyKeHHHl Ha BO3/efCTBHe, 3aJlaHHOE akKceneporpaMMoOi 3emJjeTrpsce-
HUS, YUUTBIBAIOTCH KaK FOPH3OHTaJibHAasf (10 HanpaBJeHHIO BAOJbL MJH IO-
fiepeK KaHbOHA), TAK U BepTHKaJbHas COCTAB/AIOLINE CCACMUUECKOTO BO3JeH-
CTBHA.

B pacuerax ruapocoopy:keHHii, pabOTAaIOMIUX N0 NPOCTPAHCTBEHHOM CXe-
Me, PeKOMEHJyeTCsi YUHTHBATb TPH COCTABJ/IRIOMIME CEHCMHYECKOro BU3JeH-
CTBHA.

B pacuetax nmopTOBHEIX NPHUYAJbHBIX PACNOPHRIX COOpYXeHHH cedcMHue-
CKMe Harpy3KH NPHHMMAIOTCS HallpaBJEeHHBIMH TOJIbKO B CTOPOHY aKBATOPHH.
Jlasi NOPTOBHIX OrpaJlNTENbHBIX COOPYMKEHHH (a Tak»Ke npHYasibHBIX COOPY-
JKeHHH THIIA NHPCOB) CeflCMHYECKHe Harpy3KH YUHTBHIBAIOTCA pa3fenbHo, Aef-
CTBYIOLUIMMH KaK B CTOPOHY 3alliMilaeMOH aKBaTOPHH, TaK H B CTOPOHY MODA.

B pacderax OTAENbHO CTOSINIMX THAPOTEXHHUECKHX COOpPYKeHHHE (Mas-
KOB, OTAE/JbHBIX ONOpP MHPCOB H T. Il.) ONpefensiOTCS TOPH30HTAJbHLIE Cefi-
CMHYeCKHe Harpy3kH B BePTHKaJbHBLIX MJOCKOCTAX HanGoJbluell ¥ HaHMEHb-
e KEeCTKOCTH. '

OrzaenbHble 3JeMEHTbl KOHCOJbHOTO THMA, HaXOAsIHeCH Ha OCHOBHBIX
COOPYKEHHUAX, NIPOBEPAIOTCS Ha ceficCMHYeCcKoe BO3/ieficTBHe B COOTBETCTBHH
¢ ykasanuamu n. 2.10 rnasst CHull 11-A.12-69.

5.12. T'opusoHTanbHas cocTaBAAIOILAs CEACMHYECKON HArpyskH S B
TOYKe B COOPY2KeHHS, COOTBETCTBYIOILAs i{-MY TOHY ero cOGCTBEHHHIX KoJe6a-
Huli, onpefenasiercs no gopmyJe

Sir = Qem K 8" nip, 1(6)

rie Q — Bec 3eMeHTa COODYXEHHsS, OTHeceHHRH K Touke R; K — xoapduiuent ceficMuu.
HOCTH, NPHHUMaeMHil no Taba. 2 macrosmed raasst CHull; m — kosdruuent, yyursinaio-
muit ocobrle ycsioBHs pabOThl THAPOCOODPYIKEHHI H NPHHHMaeMbii B pacyeTaX NOAMOPHHIX CO-
opyxeHnu#t I Knacca: 1y GETOHHBIX MJIOTHH paBHBIM 1,5; JUIS NVIOTHH H3 FPYHTOBHIX MaTepHua-
JioB paBHBIM 1,3; mas ocTaspHEIX coopyxennit I kaacca u Bcex coopyxenni II, I u IV
KjaccoB paBHhM 1,0; B:® — x0shduuHEeHT AWHAMHYHOCTH, COOTBETCTBYIOWMUMA i-0ff dopme KO-
neGaHuil coopyxelus, onpeneasiemuii no n. 5.14; i — xkoapdHuMeHT, 3aBHCAMUA OT i-OM
q;ogmu COGCTBEHHBIX KoMeGaHHit H OT MeCTa PACTVIOKEHHST TOYKH &, onpepesiseMulil ¢ yueToM
n, 5.13.

MpuMeuanusna: 1. Bec norpykenHoro B BOLY 3/eMeHTa cOOpyXKeHus Qp ompene-
asercs Ges yueTa B3BEIUHUBAIOILLErD JEHCTBHA BOAM. Bec BOAH B 00beMe 3TOr0 JEMEHTA Yuu-
THIBAECTCA B KayeCTBe JAONOJHHUTEJABHOrO Beca.

2. Hpn yuere HHEPUHOHHOrO BJHAHUA BOAK K Be/JMHUHHE Qh npnﬁas.rme’rcx BecC npHcoe-
AKHEHHOA Macchl BOAbI, PaBHLIA Meg, TAe My — NPHCOEAHHEHHAst Macca BOAH, onpejeaseMas
coryiacHo nn. 523 u 5.24, a g — yckopeHHe CHAb TAXKeCTH.

3. Ilpx TexHHKO-3KOHOMHYECKOM OGOCHOBAaHHH CTPOHTENbCTBA MOAMNOPHBIX COOPYIKeHH{
I xnacca Koabduuneut m npuHumaerca pasHeiM 1,0

K n. 5.12. dopmyana 1(6) ans onpeleseHusi rOpH3OHTANbHON COCTaBJRIO-
et ceficMHYeCcKOl HArpy3ku B paccMaTpHBaeMofi Touke NpH AaHHOA dopme
coGcTBeHHBIX Kosle6aHuil anamornuna gopmyae (1) CHull 11-A.12-69. dop-
myna 1(6) or dopmyau (1) oranvaerca:

1) xoadduuueHTOM M, NpHHUMaeMbIM IJisi TOANOPHLIX THApOCOOpYkKe-
Huil 1 xnacca paBHBIM 1,5 — a1 6eTOHHBEIX MIOTHH M 1,3 — A1 MJIOTHH H3
TPYHTOBHIX MaTepHaJoB, KOTOPLIi yYHThiBaeT 0COGYI0 OTBETCTBEHHOCTb 3THX
COOPY:KEeHHH, HaJHYHe 3KCINIyaTallHOHHOTO MAaBJAEHHA BOAHI, /efiCTBYIOLIEro
OJLHOBPEMEHHO H B OJJHOM HalpaBJieHHH C CeliCMHUYEeCKHMH HAarpy3KaMH H Ap.;

2) xosdoduuvenrom B;°=m"p;, KOTOPHIl YUHTHIBAET YCJIOBHS AedOpMH-
poBaHus (0e3 pacKpbITHS HJIH C PACKPBITHEM ILBOB) XKeje306eTOHHHX H Ge-
TOHHBIX THAPOCOOPYIKEHHH NpH CeACMHYECKHX BO3[EHCTBHAX, PasjHuHe Xa-
PaKTePHCTHK 3aTyXaHUsi KOseOaHuil NIOTHH H3 TPYHTOBHX MaTEpPHAJIOB H He-
KoTopble Apyrue ¢akropol (cMm. Taba. 2(14) nacroaulero PykoBoacTsa).
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Koshduuuenr munamuunoctn g;, cooTsercTBylomult i-oit dbopme cober-
BEHHBIX KOJIeGaHHi PacCUHTHIBAEMOTO COOPYKeHUs, onpeaessieTcs no rpadu-
Ky Ha puc. 1(2).

Ilpn onpeneneHun ceficMuueckoii-Harpysxu no gopmyae 1(6) Bbyucas-
10TCSl BeCa COOTBETCTBYIOLIHX 3/1EMEHTOB COOPYKEHHUS C YUeTOM BOJOHACHIILE-
Hus. Ilpu stom B3BewHBalolee AeHCTBHE BOJAL HEe YUHTHIBAeTCS, TaK Kak
Macca coopyxKeHud, onpeesdionias cefiCMHUeCKyI0 HHEPIHOHHYIO HarpysKy,
OCTaeTcss HEM3MEHHO.

Jins onpepeseHusl 3HAYEHHH
B’ M Mir, BXOASMHX B HOPMYJY
1(6), HeoGxonMMO oONpeAeNHTDb
nepuoasl (4acToTel) M (QOpMBI
coOCTBeHHBIX KoJebaHuit coopy-
xKeHud. PekoMenganuu no ux on-
pelesieHHIo 15 IJIOTHH PasJsny-
HHIX THIIOB M [APYTHX COOpYXe- o1 45 0,9 1,3 w7
HUfi TNpHBEJEHH B IIPHJIOXKEHHU-
sx 3—>5. [Ipumeps! onpenenenus
CeliICMHYECKHX Harpy3oK npHBe-
ZeHBI B NDHJIOXKEHHH 4.

J1si nIOTHH M3 rpyHTOBBIX MaTepyanoB I u II kaaccoB KanuTaabHOCTH
BO BCEX CyYafX M MJOTHH 3TOr0O THNA APYFHX KJIAacCOB H3 PA3HODPOIHBIX Ma-
TEPHAJIOB C PE3KO Pas3/IHYAIONIHMUCA CBOHCTBAMH AOJKHA TPOH3BOJAUTLCH J0-
IOJTHUTEJIbHAA NPOBEPKa HANPAKEHHOTO COCTOAHHSA COrIaCHO NMPHJ02KEHHIO 6.

Pacuer nopToBbIX THAPOCOOPYKEHHH BKJIOYAs CBaiHbie COOPYXKEeHH
CKBO3HOI'O THHA NMPOU3BOAUTCS IO NPHJIOKEHHIO 5.

Pacuer ruApOTeXHHUYCCKHX TYHHeJell Ha cefiCMHYecKoe BOsjleficTBHe pe-
KOMECHAYEeTCA IIPOBOJHTH B COOTBETCTBHHU C NPHJOKEHHEM 7.

5.13. [l coopy:KeHHH, NPH pacueTaxX KOTOPHIX MOMKHO OIPaHHYMBATHCA
YYETOM TOJbKO TOPH30OHTaJNbLHOH COCTaBJSIOUIEH CMelleHHs, cefiCMHYecKas
Harpyska omnpefensiercss no ¢opmyae 1(6), a xoapduuneHt nix —no ¢op-
myJae 2(3).

Jnst coopyKeHuit, B pacyeTax KOTOPbIX HEOGXOAHMO YUHTHIBATD [B€ HJH
TPH COCTABJAIONIHE CMEIUEHHS TOYeK NPH KoJebGaHHSX, KOIDOHUHEHT 1)k
ONpeeNsieTCs ¢ yYeTOM BCeX COCTaBJSIOLHX CMelleHHU .

K n. 5.13. JI;19 ruApOTeXHUYECKHX COOPYKEHHHl H, B YaCTHOCTH, rpaBH-
TalHOHHBIX NJIOTHH M INTOTHH H3 I'PYHTOBBIX MaTepHAJIOB, IPH yyeTe TOJNbKO
TOPH3OHTAJbHbIX CMEIleHHH NpH celiCMHYeCKOM BO3/AeiiCTBHH onpefefeHue
1)ix npoussogutcs no ¢popmyae 2(3) CHull I1-A.12-69:.

Bi

= NGy

T;, cex| r0,8

<

Puc. 1(2). I'padux kosdduurenta AHHAMHYHO-
cth §;.

n
Xt (xn) 21 Qi Xy (xp)
j—

e= 2(3)

n
2 X2 (x)
=

3nech X¢(xr), Xe(x;) — oMetiienns: COOPYKeHHUs IO i-MY TOHY COGCTBEHHEIX KOJeGaHuA B TOY-
Kax ¢ KOODJAHHATAMM Xk H Xj, DAe B PAaCUETHOH CXEME COODYXEHHS MPHHATH COCPENOTONEH-
Hible Macchl.

Ilnst NNOTHH M3 TPYHTOBBIX MaTepUasoB KO3DOHUHEHTH T A8 UYeThl-
pex Hu3muX TOHOB (i=1, 2, 3, 4) co6cTBeHHbIX KoJieGaHuil (IJIOTHHA M3 Ol
HOPOJHOTO MaTepHasia IIPH YHeTe XKeCTKOTO 3allleMJIEHHSI B OCHOBaHHH) MO-
T'YT DPUHHMATLCS COTVIACHO TabJ. 7 mpHoKeHHs 3, a npu yuete AedhOopMaTUB-
HOCTH OCHOBAHHSI 4aCTOTBI COGCTBEHHLIX KOJeGaHHi H KO3()ODHIMEHTH 1ir
MOTyT OnpeAeasThcst coraacHo Tabna. 8—10 npunoxenus 3.

HdyHamuyeckHe XapaKTepUCTHKM NJIOTHH H3 PAa3HOPOAHBIX TPYHTOBBIX
MaTepHaJiOB ONpPENeNAOTCS TaK XKe, KaK AJs OAHOPOAHBIX IJIOTHH C HCNOJb-
30BaHHEM CDelHEB3BELIEHHLIX 3HAUEHHH XapaKTePUCTHK MaTepHalos,
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Jsi 6eTOHHHIX rPaBUTALUOHHBIX IJIOTHH NIPH yYeTe TOJBKO TOPH30H-
TajabHbIX cMelleHHN X;(Xr) TOYEK NMJIOTHHH AAA YE€THIPEX TOHOB COGCTBEHHEBIX
KoneGauuh (i=1, 2, 3, 4) nepuoast cCOGCTBEHHLIX KoJeGaHHI MOTYT onpeje-
JThcs No rpadukam puc. 13, 14, 16, 17, 18 npunoxenus 3; ¢opMut Kose6Ga-
Hul#t X;(xs) —no rpadukam puc. 15, 19—21 Toro ke npusnoxenus. tH rpa-
tdhuxyu nonyyens 6e3 yuera 1edOpMaTHBHOCTH OCHOBAHHUS.

[TpubankenHoe onpenesneHHe NeprHoJoB ¥ KO3 PUIHEHTOB POpMH OG-
CTBEHHHX KO0Je0aHHi MacCHBHO-KOHTP(OPCHBIX GETOHHHX NJOTHH MOXeT
npoussoauTes no taba. 11 u puc. 22—25, a npoynx naoTHH — no puc. 26—27
npHJoKeHust 3.

ITpu pacyere npoyHoCTH M YCTOHYMBOCTH MJIOTHH M APYFHX THAPOTEXHH-
YECKHX COOPYXKEeHHH C Y4eTOM JABYX COCTABJAIOUIUX CMelleHH TOYEK COOpY-
KEeHHA NpPH Kosie6aHHAX HCNONB3YIOTCA (GOPMYJIBI NS ONpeAesNeHHs CeficMH-
UECKON HATPY3KHU:

S¥) = QumK o1y,

{7 = QemK 13, ’
a Ko3hpHIHeHTH Ny B (3) onpenendioTes o gpopMyaam:
iy = iR, .
13 = uPer,
rae 2. N
Z Q; [u}}’ cos (u;;, izo)—}-u,‘}” cos (uf, ug)]
Ci= = 7 . 5
D0l + @y
j=1

3necs ull) n u@~cocrannsiowpe cMemenns TOUKH & NPH KoARGAHHAX NO i-MY TOHY B Op-
TOTOHaNbHBIX O6LMX MM MECTHBIX KOOPAMHaTax. Hampumep, 1as rpaBHTAmHOHHON MAO-
THHbI (MAockas 3agaua) 4y n ul)) — ropusoHTanBHAas W BEPTHKaAbHAA COCTABAAIOLUE
CMElIeHNs TOYKH k TJOTHHbE, a IS POYHBIX TUIOTHH MPH YYETe TOAbKO TOPH3OHTAABHBIX
cMewennii u [} M u{)) — pagnarbnas M TaHTeHUMaAbHAA COCTABAAOWME CMEIEHHS TOU-
KH k& TaOTHHBI; Q;— BEC 3JEMEHTa COOPYXKenus ¢ yueToM WAM Ge3 yueTa Beca NpHCO-
€NIHHEHHOH MacChl BOJbl, OTHECEHHOH K TOUKE J.

JInsi GeTOHHbIX IPABUTALHOHHBLIX MJVIOTHH NPH yueTe MOPH3OHTAJBHON H
BEPTHKAJBHON COCTABJSIOLINX CMEILEHHsI TOYeK COOPYXKeHHs IPH KoeGaHH-
1X ¥ yueTe JeOpPMATHBHOCTH OCHOBAaHHS AJS OTPEAE/NEHHA NEPHOAOB H CMe-
IleHHA TOYEeK MJIOTHHBI MOXHO HOMOJNB30BaThb rpaduku puc. 16—21 npuio-
XKeHHd 3.

CelicMuueckas HarpysKa AJisi COOPYXKeHHil, B pacyeTax KOTOPBIX Heo6xo-
AMMO YYHTHIBATH BCE TPH COCTaBJIAIONIHE OMelleHHi, onpefensercsa no ¢op-
MyJIaM:

S = QemK By,

S8 = QemK Bin3, 6

S§7 = QemK B3,
rae S{p, S, S} — npoexunn ceficunueckoii uuepuHoHHOH Harpyskn B Touke k Ha Npo-
H3BOMBHHE OPTOrOHAABHMLIE OCH KOODIHHAT, K KOTOPHIM OTHeceHs nepementenus u'V), ),
u® rouxu k (nanpumep, uM — nopmanbusie nepemenenns; u®, u® — ranrenunarbusie

liepemetlienns); Qp — BeC 3JEMEHTa, OTHECEHHBIH K TOYke k; 'qf.}e), nﬁ), 'qﬁ’—l(oaq)qmuu-

€HTHl (POpMBI RJS TOUKHM 2 MPH i-OM TOHe KoaeGaHuH, OTHECEHHBIE K TeM e OCAM KOOp-
JAHMHAT M onpejnefseMbie MO 3aBHCHMOCTAM

1 1

2D = afley,
2

e = uffex, 7
3 3

Uy = ufPeu. |
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3nech

n AN AN A
Q1) cos @), uo) + uff) cos (uff, uo) + uf cos (uf. wo))
J

c?l = » 8

n
Q)+ @y + @
J
2\

rie cos (ug}), Ug), €Os (ug), uy), €os (ug’, 1p) — KOCHHYCHl YIIOB MeXJy BEKTOpaMH cefic-

MHYECKOFO BO3JeHCTBHS 4, H HANPABJCHUAMH TNepeMeuleHuit u®, & ® g joolt ToU-
Ke COOpYXeHus,

9 ) xpx) Y Xylzy
..-—__[ - 0; 0" N a"
n T 1 In
o i \ O
} H \ |
Fy 102 \. laz
'I 1 \R RS
AR \[|/
3 ;01 J 1 ai
ST \[7
" m%&

Puc. 2. PacyeTHad cxeMa MAaCCHBHOTO XECTKOro
COOpYxeHus, ONHpaloIerocss Ha ynpyroe OCHOBaHHe

a-—cxeMa COOpYXeHH: 6—ropU3OHTANLHLIE KONeGAHNA; 8—Bpa-
HEaTedbHLIC KOMEBAHHSN BOKPYr LEHTPa THAXKECTH NJIOaAn Mo-
KOWBH.

Ocobennoctu pacuera coopyxcenull epasurayuonnozo runa. Hedopma-
MK GETOHHBIX MJIOTHH HAa HECKAJbHBIX OCHOBAHHMSAX, CTEHOK IPAaBHTAIlHOHHBIX
NOPTOBBIX COOPYKEHHI (THMa OrpafHTENbHbIX) H T. I. MAJbLl HO CPABHEHHIO C
nepeMeLleHUAMH, 06YCJOBAHBAaeMBIMH MOAATIHBOCTbIO ocHoBaHHui. [lepeme-
LIeHUs TAKHX COOPYXKEHHH NpH 3eM/EeTpACEHHS X PacCMaTpPHBAIOTCA KaK Ko-
Je6aHHus TBEPAOro Tevia Ha YIPYroM OCHOBAHHH.

PacyetHasi cxeMa MacCHBHOI'O COOpYKEeHHUs MpENCTaB/eHa B BHAe abco-
JIIOTHO XKeCTKO# CTOHKH, ONUpaloule#ics] NJOCKOH MOAOIIBOH Ha ympyroe oc-
HoBaHHe (pHc. 2). Beca uacTeii 3JeMEHTOB COOpPYXXEHHsI MpPeACTaBJEHbl CO-
Cpe/IoTOYeHHBIMH rpy3aMu BecoM Qi, Q, ..., Qn 6e3 yuyeTa B3BeUIHBaHHS.
Touka C 0603HayaeT UEHTP TAIKECTH COOPYKeHust (6e3 yueTa B3BEIIMBAHHUA),
Toyka O — LEHTp TAKECTH MJIOMIaAH MOAOWBHI, Touka O — UeHTp BpalieHHs
Aasi nepBoit GopMbl [IAaBHBIX KoseGaHui, Touka O — UEHTp BpalleHHst AAf
BTOpO#l GOpPMBI rIaBHEIX KoJeGaHuil.

Onpenenenne 4acToT COOCTBEHHBIX KoJeGaHHH COOpYxeHHIl Ges yyera
HHEPIHOHHOIO BO3eHCTBHSA BOJABI IPOH3BOAHUTCH 1O GOpMYyJIaM:

oo G .

Coo— Q*ho*

2__ ¢ —
)‘*P = B, , 10

1
11, 2= 7{;’ [()\x2 + )\ep’) F V(sz + 7%2)2 - 4701‘):2)‘?’]- 1
0

To= T,So'y B, = 8. + Mh2, 12

3aecs Ax — 4acTOTAa TOPHIOHTAABHBIX KoxeGamuit (puc. 2,6); A,—4acToTa BpAUlATENbHbIX
KoJeGaHHil BOKDPYS IEHTPa THKeCTH IIolany nogowsu — rouky O (puc. 2,8); Ay — vacro-
Ta KomeGauui B Mepdoil IVIaBHONH (opMe, NpeCTaBAAIOWCH co00i BpamlaTe/bibie KoJeGanuns
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BOKPYT HeHTpa Op; Ay — wacToTa KoneGauufi Bo BTopoft r1aBHOM ¢opMe, npencTapasiolei
cofoli BpalwaTenbHble xoaeGanus BOKpYr mewtpa Og; M — Macca coopyxeHus (Ges yuera
B3BelIUBaHus); Q* — Bec COOpyXKeHHs (¢ yYeTOM B3BelllnBaHufl); F —IUIOManb HONOLIBHL
Iy — MOMEHT uHEPUMH NJOWAAH NMOAOWBH OTHOCHTENLHO TOPH3OHTANBLHON OCH, NPOXOXSAIICH
yepe3d Touky O nepneBJuUKYJIAPHO NJIOCKOCTH KoseGanwuit; Ay, ho* — BO3BLILIEHHS WEHTpA TH-
JKECTH HaX NJIOCKOCThIO MOZOWBH 6e3 yuera B3BewiuBauusi (fp) M ¢ y4eToM B3BellMBaHHS
(ho*); B¢, Bo — MOMEHTHI HHEDLHH MaCCHl COOPYIKEHHS OTHOCHTEAbHO TOPU3OHTANLHEIX OCEH,
NPOXOAALIUX COOTBETCTBEHHO Yepe3d ToukH C u O nepneHARKYASPHO TAOCKOCTH KOJaeGaHui;
C: u C,P— K03thdHUNEHTE, XapaKTepH3yIollHe YIPYrHe CBOACTBA OCHOBaHHN (pexoMeHIalnH
TI0 HX BEIGODY JaHbl B [PUIOKEHHH B).

Honoxenus uentpos Oy, Op rnaBHbIX KosieGanuii onpenensiores Gopmy-
Joi (pHc. 2, a)

h,
d) = m, (i=1,2). 13

YacToThl COGCTBEHHBIX KOJeGaHHH MapuuaibHbIX Aoy, Aoe H TJIABHBIX Ag),
Aoz C yYeTOM HHEeDIHOHHOIO BJHSHHA BOAbI HAXONSITCS M3 BbIpaXkKeHHI:

Rox = Aehes Aoy = Rofys Rot == My Rog = Agmy, 14
rie Ge3pasaMepHble K09 PHIHEHTH
1 1

A AV e

15
1 1
N = T, =TT
! y i+ 01?/01 T Vrl -+ 92({),"3 J

3aeck Mg, — NPUCOENHHEHHAS MACCa BOAb NPH TOPH3OHTaAbHBIX KOaeBanuax; 8., 0,
8, — MOMEHTHl HMHEpIiH NPHCOEAHHEHHOR MacChl BOAbI OTHOCHTENLHO PACCMATPHBAEMBIX
neHTpos Bpawends (rouek O, Oy, Oy); b, 8, 8; — MOMEHTHI HHEepuHH Macchl COOpYMeHHus
OTHOCHTENBHO TeX 3Ke LeHTPOB Bpawenus (Touek O, O,, O,).

ITepuonsl co6cTBEHHBIX KoJeGaHHil COOPYKEHHSA C YUeTOM HHEPLUHOHHOIO
BJIMSIHHST BOILH Haxoastcs no ¢gopmyse

2n
Toi = T;’ (i=x ¢ 1, 2). 16

[To BesiMuHHAM NEepPHOAOB KoJeOGaHUil HAXOMSTCH Hajiee 3HauUeHHS KO3d-
¢duunentos fuHaMuuHocTH no dopmyse (2) CHull I11-A.12-69.

[Tepuons! KosieGauuit MOTyT ONpeneasiThCA W APYTHMH COCOOaMH, B TOM
yucJse N0 HaHHBIM HATYPHLIX HONBITAHHE NOAOGHBIX COOPYXKEHWH Ha yyacT-
KaX ¢ aHaJIOFHYHLIMH I'DYHTOBBIMH YCJOBHSIMH.

J1s1 MacCHBHBIX pacnacTaHHBIX COOPYKEHHUIl C MaJILIM OTHOILEHHEM BHI-
COTHl COOPYKEHH K LWIHPHHE NOAOIIBH OTpele/SIOMUMH ABISIOTCA TOPH30H-
TaJIbHbIE KOoJie6aunus (puc. 2,6), a AJA BHICOKHX COOPYKeluil onpefeasiomHu-
MU MOryT ObITb BpaiaTesibHble KOJleGaHUS BOKPYT [leHTpa TAXKECTH IOOUIBHI
(prc. 2,8). B 3tux caywasx onpejielieHHe BEJNHYHHBI CEACMHUECKHX HArpy-
30K IPOM3BOANTCA NpH m=m’=1, wjH, 4TO paBHOCHJABLHO, No dopmyre (1)
CHHuII 11-A.12-69. Koadduuuenrst popm KoaebaHuit Haxoxarcs no Gopmyse
(3) CHuIl, B kotopoit nepememienust X;(x;) cOCpeLOTOUEHHBIX I'PY30B NMpPH
CBOGOMHBIX KOJIEGGaHHAX ONPeNeNsiOTCs BHIPaXKeHHAMH:

TpH TOPH3OHTAJIbHBIX KOJIeGaHHAX

Xe(x5) =C; 17

NPH BpalllaTesNbHBIX KOJeGaHUSAX BOKPYT UEHTPA TAXKECTH MJIOWAAH NO-
BOLUBDI

X(F (xj) = Cx;. 18

3mech B cootBercTBUN ¢ o6baHavenunmu B dopMyne (3) CHull: j—womepa npysos; j=1,

2,...1n; x;— BOIBBLILIGHHS NPY30B HAL INIOCKOCTBIO MOKOWIBLI; C ~— MPOH3BOMLHAS MOCTONH-
Has (MoXHO npuHmMaTh C=1).

B o6ulem cayyae onpefesieHue cefiCMHYECKHX HArpysoK AOJKHO MPOH3-
BOAHTLCA € Y4YeTOM BJHAHHA WHEPUUW RPALIGHHT COODYKEHHS H COOTBETCT-
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BeHHO nepBoft ¥ BTOPOH (OPM IaBHEIX KoseGanuit (i=1, 2). Torna xoaddu-
uueHTH GopM KonebaHHi BHYHCISIOTCS N0 hopMyae

n
Xi(xp) Zl Qi X (x))
Nk =% = : 19
121 QX (%) + g ; 802 (%))
== ==1

rae Xi(xa), Xj(x;) — rOPH3OHTaNbHEIE TIEPEMEIIEHHA TIpH cBOGOAHHIX KOJIeBaHHAX COOTBETCT-
BEHHO JJISt PacCMaTPHBAEMOrO 3JeMeHTa BecOM Qx M NAs KaXKIOro j-ro sjeMeHTta BecoM Qy;
Qj; — Beca 31eMeHTOB COOpYXeHHA (6e3 yuera BaBeunBanusi); 0jc — MOMEHT HHepUHH Mac-
CHl j-ro 3JIeMEHTa OTHOCHTENbHO OCH, MpoXoxsulelt yepes Touky C; Pi(%;) — yris noBOPOTOB
3/1eMeHTOB NpH cBOGONHHX KOJNeGAHHAX; g — YCKOPEHHEe CHJB THAMXECTH; i — HoMepa (opm
TV1aBHHIX KoJeOanni.
®opmyna 19 asasgercs 6onee obueit, uem popmyaa (3) CHull, u orsu-
4aercs OT Hee HaJHyHeM BTOPOH CyMMBI B 3HaMeHaTeJse, OTpaxKalolleid BJAHS-
HHe HHePLUHUH BpalleHHs Tesa. JLoMKHbl BHIMONHATLCSA PABEHCTBA:
2 2
Er =1 2" Vilxe) o 2
ik , ik Xi (Xk) .
Im=] =1
Tlpu pacuete BCero MAacCHBHOIO COOPYMKEHHS KaK TBEPAOTO TeJa H3
¢dopmyanl 19 caenyer BhipaxeHHe AJas onpeaeneHus Kosdpuuuentos dopm
KoJeDaHH# B BHIIE

20 ,
n=oxE e U=1P &

rie X;— POpH3OHTaJbHble MepeMellleHHst UEHTPa THMKECTH COOPYKEHHS NpH CBOGOIHBIX KO-
ne6aHHAX; {; — YrJIbl IOBOPOTOB COOPYIKEHHS TIpH CBOGOAHBIX KoneGHausax; Q — Bec coopy-
xeHus (6e3 yuera B3pelinBaHus); O — MOMEHT HHEPUMH Macchl COODYMKEHHS,

,uOJ'DKHbl BBHIMTOJMIHATHCA CJAedYIOLIHE paBeHCTBaA:

m+p=1 N4y [ Xy + naal Xy =0, 22
ITpu pacuerax no popmyae 21 dyHkunn X; u }; oBA3aHH 3aBHCHMOCTLIO
X; = —ud; (i=1,2). 23

TTpu 3TOM MOXKHO NPUHAMATD P;=1 M B COOTBETCTBHH C 3THM BHLIYHCJATD
BeaHuHHb X;. OnpepesieHte CeiCMHYECKHX HarpysoKk NpoH3BOAUTCH 1o ¢op-
mynaaMm 1(6) uan (1) CHull 11-A.12-69.

5.14. Besnunna g;° onpenensiercq no popmyse

B =mB;, 24(7)

rae B:° — ko3dpdHIlHEHT AHHAMHYHOCTH, onpelensieMblii COr/acHo n. 2.4 Hacrosiel TJaBbl
CHull; m® — xoadpuunent, 3aBHesIHil OT BHAA MaTePHANA M KOHCTPYKIHH COODYKOHHS H
apuupMaeMuli no Taba. 2(14). Bestnunna f.° npunumaercs we menee 0,8

Tabauya 2(14)
3uavenus xoshpuuuenta m°

MarepHat, THN W KOHCTPYKTHBHHE OCOGEHHOCTH COOPYXeHui m°

¥Kenesoberounbie U GeTOHHBlE COOPYMEHHS, paGoTalouUMe NPY

KoneGaHuAX Ge3 PacKpHITHd MBOB. . . . . . e e e 1,0
berounblie coopyxenus, cBo6oaH0 XedopMHDYIOLIHECE NPH KO-

Re6aHHAX ¢ YACTHUHBIM PACKPHITHEM IBOB . . . . . . . . . 0.8
3eManAble H KaMEHHOHaOPOCHHIE COOPYWKEHHS . . . . . . . . 0,7

5.15. Insa onpeneneHus cefiCMHUECKHX HArpy30K NPH T€XHHKO-3KOHOMH-
4eCKOM OGOCHOBaHHH CTPOMTENbCTBA THIPOTEXHHUECKHX coopyxenuit I u
IT knaccoB u Ha Bcex cTafusAx npoektHpoBauus coopyxennit I1I n IV knac-
COB paspeuiaercsl HCMOJb30BaHHe NPHOJHIKEHHBIX 3aBHCHMOCTeH, 6asHpyio-
UIHXCA HAa yueTe TOJbKO NepBOro (OCHOBHOrO) TOHAa KoaeGaHui H npu6JH-
HKEHHOA GOpMH AedOpMALUH COOPYKEHHUS, OTBEYaIOllell ITOMY TOHY.
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JLast coopyKeHu#, pacyeT KOTOPHIX IPOU3BOAHTCS HO KOHCOJbLHOH cXeme,
JONYyCKACTCS DLITHCAATE KO3 HIMEHTEH 1), 0 popMye (4).

K n. 5.15. B pacuerax, NIpOU3BOAUMBIX COIJIACHO YKa3aHUSIM 3TOTO MYHK-
Ta, CeHCMHYECKasl HarPy3Ka MOXKET onpenensiTocs no dopmyie

Siz = QumK B p 25
oae Qx, m, Ko — oGo3HaueHus: npexxiue; B,° — KoophuUueHT IUHAMUYHOCTH, OTIPEIETAeMbli
Mo HepsoMy (OCHOBHOMY) TOHY COGCTBEHHBIX KOJeGaHuil,

BemuuuHa 1, onpenensercs no gopmyJe

n
Xe X QiX;
=
n

2 QX7
j=1

e Xr 1 X; — paccTosHUs MeXAy k-0l ¥ f-Of TOUKaMy, B KOTODHIX MacCh COOPYKeHHS NpH-
HSTH COCPEIOTOUEHHBIMHY, H MOLOIIBON COOPYIKEHHS.

Jnst nAOTHHBEL TPEYro/bHOrO npoduasa (6eToHHbie rPaBUTALHOHHBIE H H3
TPYHTOBLIX MaTePHaliOB) 3HAUeHHS 1)1, NPUHHMAIOTCst paBHBIME 2,0 Ha Tpel-
He COOpPYKeHHS H JIUHeHHO uaMeHsoTes 10 0 Y OCHOBaHHS.

PexoMeHnpanuu 1no npuOJHKEHHOMY ONpeNeeHHI0 CEeHCMHUYECKOH. Ha-
FPY3KH Ha 6eTOHHbIe TPaBHTALMOHHbIE NVIOTHHBI NIPHBEJEHb B IPHJIOXKEHHH 4.

5.16. Ceﬂcmmecxyxo Harpy3ky Ha moj3eMHble COOpYKeHHS, a TaKXKe Ha
CKdJibHble MAaCCHBBI, 00Pas3yioiiiiie OCHOBAHHSI COCPYIKEHHH H eCTECTBEHHHe
GeperoBule CKJIOHBI, ClefyeT onpexedsith no dopmyne 1(6) npu 3naveHusax
B:°nir=1,0, a Ha mognopHbie CTEHKH — NPU B:"Nir=1,5

K n. 5.16. IIpu onpenenennun ceficMHUeCKOH Harpy3kd Ha MojJ3eMHble
COOpYXeHHSI, a TaKxkKe Ha CKaJibHble MaCCHBbI, 006pa3yiolllie OCHOBAHHS THX-
pOCOOpYKeHUil 1 GeperoBLle CKJIOHBI, YKa3aHHble OOBEKTHl, BBULY UX MaJoil
JedhopMHPYEMOCTH, PACCMATPHBAIOTCA KAK KeCTKHC TeJia, COBCPIIAIOUIHe COB-
MeCTHOe JBHxKeHHe ¢ ocHOBaHHeM. [lpu onpenenenun ceicMHuecKOH Harpys-
KM Ha COOpYXKeHHe THMa MOJTNOPHbIX CTEHOK, BBHAY HeOOXOAMMOCTH yyeTa 1o-
NaTI¥BOCTH FPYHTA OCHOBAHHSl H MaTepHaJja 3aChinKH, ciefyeT NPHHHMATb
3HayeHHe NMpouaBefeHus Ko3(ppHuneHToB B;°nix=1,5

5.17. CeficMuueckne Harpy3kH Ha XKECTKHe MaCCHBHBIE COOPYIKEHHS TH-
Na OrpaAHTENbHBIX MOPTOBHIX COOPYX€HHH, 6€TOHHBIX BOAOCJHBHBIX IJIOTHH
Ha HeCKaJIbHbIX OCHOBAaHHSAX H T. Il. ONPeLeJsIOTCA KaK AJisl TBEPAOro Tejxa Ha
YApYroM OCHOBAHHH C YYETOM BJIHAHHSA HHEPLHH BpallleHHs.

K n. 5.17. Ilpu xoneGaHusix KECTKHX MACCUBHBIX COOpyxXKeHuHl (THma
6ETOHHBIX INIOTHH Ha HeCKaJbHBIX OCHOBAHMAX, TPaBHTALHOHHBIX TMOPTOBLIX
COOpY2KeHH# H T. N.) HX JedopMauHH MaJjbl 0 CPABHEHHIO C MEepeMeNIeHHs-
MH, 06YCJAOBANBaeMbIMH NMOAATIHBOCTHIO OCHOBaHuiL. . [ToaTOMy nepeMeiienus
TAaKUX COOPYKEHHH NPH 3eMJIETPACEHHSIX PacCMaTPHBAIOTCA KaK KojgebGauust
TBEPIOTO TesJa Ha YNnpyroM OCHOBaHHMH. MeTOAHWKa pacyeTa NMPHBOLHTCA B
[PHJIOXKEHHH 5.

5.18. BeptukanbHas cocraBasiomas Sp® ceiCMHYECKO#H HArpy3KH, AeHCT-
BYIOILAsi HA R-fi SJIEMEHT COOPYKeHHsI, onpeesieTcs no popmynae

= Qk"ch sina, 27(8)
TAe O — YroJ MeXXAY TOPH30HTANAbIO H HampaBJieHHEM CeACMUISCKOT0 BmeHCﬂBWﬂ, npHHwMae-

Mhlit we Goaee 30°.

Ilpn oxHOBpeMEHHOM yueTe BEPTHKAJLHOH M IOPUSBOHTANBHOA COCTABAMIOUMX cefioMuye-
cKHX cua BennuuHa K¢ B ¢opMyiie 1(6) yMHOKaeTcs Ha cos a.

K m. 5.18. ITpu onHOBPEMEHHOM yueTe ABYX COCTaBJASIOHX CEilCMHYIECKO-
ro BO3JeHCTBHS JJIs1 COOPYXKeHHH, 06jafaomux 60/bIIoil XKeCTKOCThIO B Bep-
THKaJbHOM HanpasJeHHH, OlNlpe/ieicHHe BeDTUKAJIBLHON cOCTaBasoNLIel HPpoUs-
BonuTca mo ¢opmye 27(8). B kauecTBe pacueTHOro HOJIKE€H NPUHHMATHCH
cayvaii Han6ojee HeOJaronpUATHOrO HampaBJieHHS CefiCMUYECKOro BO3Ael-
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CTBUA (COOTBETCTBYIOLIEr0 MHHHMATHHOMY 3HaueHHio KoabdHuuenra 3ana-
€a YCTOWUHBOCTH) NIPH U3MEHEHUN YTIIa MeXIY FOPHBOHTAVIBIO W HATIPABICHH-
eM BEeKTOpa 3TOTO Bo3feficTBus B mpefenax xo 30°,

5.19. PacueTHnie ycunust Np B paccCMaTpHBaeMOM CEYEHHH KOHCTPYKIHH,
yUHTHIBaeMble IPH OLEHKE NPOYHACTH COOPYKEHHH U MX OCHOBAHHII, ONpeje-
JISTIOTCA:

a) npH mepHoXe nepBoro (OCHOBHOTO) TOHA COGCTBEHHBIX KosieBaHui 6o-

aee 0,3 cex no gopmyae
o
Ny = ]/-2 Ng, 28(9)
i=1

e Ni— yonane B pacOMaTpHBAGMOM CEYEHHH IS I-FO TOHA KoMeGaHufl; 72— uucno YUHTHI-
BaeMLIX TOHOB KoJIeOanHi.

6) npu mepuoie NepBoro ToHa COGCTBEHHBIX KouebGanuil, paBHom 0,3 cek
Hau MeHee, o dopmyse 29(5) nacrosaueft rnassl CHull.

K n. 5.19, Pacuer npoysoctit 6€TOHHBIX FPABHTALMOHHBIX MJIOTHH IIPOH3-
BOZHUTCH HA FOPM3OHTaNbHbBIE CceficCMHUECKHE HATPY3KM, OnpefesiseMbe OT-
IeNbHO A KaXKIOro U3 YYUTHIBAEMbIX TOHOB COGCTBEHHLIX KoJeGaHuH.

ITo stum Harpyskam naxonsarcs ycuaus (M, Q u N) B pacueTHhiX ceve-
HUSX TJIOTHHBL. 3aTeM IO YCHJIUSIM, COOTBETCTBYIOIMMM OTAEMbHEIM TOHAM KO-
Jae6aHul, ONpefessIOTCS CyMMapHble pacueTHbie YCHJINS IS BCeX YYHTHIBAe-
MEIX TOHOB CO6CTBEHHBLIX KoJieGaHuil MpH IepHoNe MepBoro (OCHOBHOIO) TO-
Ha cobcTBeHREIX Kosebanuii >0,3 cex mo dopmysne 28(9), a npu neprone nep-
BOrO TOHa COGCTBEHHHIX KojebaHnii<<0,3 cek —no dopmyne 29(5) Hacros-

meit raase CHull:
n
Ny = |/ N2, +05 121 N, 29(5)

tie Np — pacuetnble sHaueHHS yCHAHFA (TOfIepeyHON CHABI, HIrHOAIOUer0 MOMEHTa WIH JPY-
THX YCHJHi) B PacCMaTPHBAEMOM CENEHHH OT AeHCTBHS cefioMuueckofi HanpyskH; Nwaxe —
raunbonblliee 3HaueHHe NAHHONO BHAA YCHWIAS B DACOMATPHBAEMOM CEYEHWH, OMpeNesseMoe
H3 COTIOCTABJIEHHSI SMIOP YCHJMHI, BHLISHIBAGMBIX CefiCMHYSOKHMH CHJIAMH, OTBEUAIOULMMH OT-
HeMbHuM dopMaM KoneGanuit coopyeHnil; N; — SHa4WeHHSI YCHIMS B TOM JKe CEUeHHH
o RpyraM smopaM (kpome 3HaueHHH Nmakc); CYMMHPOBAHHE NPOHIBOXHTCH IO BCEM SMIO-
PaM JNaHHOTO YCHJMS, KDOME 3MOPH, KOTOPOH OTBEMAeT MaKCUMAJBHOE 3HAUEHHWE YCHIIMA
MaKe-

I[JISI OLEHKH IIPOYHOCTH COOPYIKEHHS PacUeTHbIe YCUMHSA OT ceficMHYeCKo-
I'0 BO3MEHACTBHA CYMMHDYIOTCA C YCHAHSIMH OT APYTHX HATPY30K, BXOASAILHKX B
IaHHOe oco6oe coueTaHHe HAaTPY30K H BO3LEACTBHI.

B pacuerax npouHOCTH apOYHBIX IVIOTHH PacyeTHbIE YCHJNS TaKiKe Onpe-
nensiores no popmynam 28(9) uau 29(5). Ipumep onpenenenus cefcmuue-
CKHX Harpysox IJIsi pacdera NPOYHOCTH GeTOHHHX (rpaBHTAllHOHMOM ¥ apou-
HOM) NJIOTHH NpHBEAEH B NPHJIOKEHHH 4.

B pacuerax npoYHOCTH BOZOMPONYCKHHIX COOPYKEeHHHA, Pa3MellaeMbIX Ha
OCHOBHHIX NMOANOPHHIX COOpyxkeHuax (BomompueMHuku I'SC um BOxOCGpOCH,
TPYOOIPOBOAHL ¥ JP.), HOJNKHBI YUHTHBATHCSA BO3AEHACTBHSA, IepeiaBaeMbie Ha
HHX CO CTOPOHBI OCHOBHOTO COOPYEHWS.

B cayuae, ecan paspymenue somonpuemunxos I'AC u sogoc6pocos, Tpy-
6ONpPOBONOB M APYTHX COOPYMKEHH, PA3MEIIaeMEIX Ha OCHOBHHIX COOpYXe-
HHAX, HEe BHI3HLIBAET KaTaCTPOGMUUECKHX NOCTAeCTBHE, HX IIPOEKTHPOBaHHE MO-
KT NPOUIBOJHTLCA C Y4eTOM CeficMHYeCKOrO BO3/eHCTBHA, BEJIHYMHA KOTO-
poro cHuxeHa Ha 1 Gam.

B OTHENBHHIX CAYYaAX NPH 0CO60 CJAONKHBIX HHXKEHEPHO-TeOJOrHYeCKHX
H reoMOpGhONOrHIeCKHX YCJIOBHAX, CHOKHONA FeOMETPHH COODYKEHHA Y T. TI.
OLEHKY ero cefiCMOHANPSKEHHOTO COCTOSIHMA JONYCKAaeTCH NPOU3BOIUTHL
TOJIbKO. HA OCHOBAHUH MONENbHEIX HCCAELOBaHHfA,
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5.20. B pacueTax ycTOHYHBOCTH COOpPYKEHHH H HX Yacrefl pacyeTHas ro-
pH3OHTANbHAS CeficMHUCCRas HArpyaka Sp B paccMATPHBAEMOM CEYEHHH Of-
penensierca no hopmyae

n
Sp = ‘21 S2, 30(10)
nme S — cefioMHueckast HaNPyska B TOM ke CeueHwH, ompegenseMas no dopmysae 1(6).

K n. 5.20. B pacuerax yctoiunBOCTH GETOHHBIX TPaBHTaIlMOHHBIX H apoy-
HBIX TUIOTHH YYUTHIBAIOTCA TOPH3OHTAMbHLIE H BEPTHKAJbHLIE COCTAB/RIOLIHE
ceffcCMU4eCKNX HATPY30K HAPALY ¢ APYTHMH BHAAMH HArpy3oK, BXOJSAUIHX B
oco6oe coueranue.

Kpowme Toro, B pacuerax ycToAUHBOCTH apOYHHIX MJIOTUH ONpPeAeNSIOTCS
CHJIHI, TepellaBaeMBIé COOPYXKEHHEM Ha CKaJbHOe OCHOBaHHE, KOTOPHe HC-
TIOJIL3YIOTCA LS PacyeToB YCTOAYHBOCTH Geperosnix ymopos. Ipumep ompe-
JeneHust ceficMHUECKMX HArpysoK JJIs pacuera yCTONUHBOCTH GeTOHHON rpa-
BHTAIMOHHON TIOTHHE! IDUBENEH B NPUJIOXKEHNH 4.

Jns pacueroB yCTOAYHBOCTH T/IOTHH U3 FPYHTOBEIX MaTepHAJOB IIPH Cefi~
CMHYECKHUX BO3NEeACTBHAX YCTAHABIMBAETCH DaclpeleNeHHe CefiCMHUECKHX.
Harpy3oK HIH YCKOPeHHR MO CEUeHHAM COOpYKEeHUA.

PacnpeneneHne cefiCMHUECKHX Harpy3ok Sp.NO CEUCHHSIM COOPYKEHHS
onpenenserca no popmyae 30(10).

Pacnpenesienne ceficMHUECKHX YCKOPEHHMA 1O CEYEHHAM COOPYIKEHHS Ha-
Xonutes ¢ nomoubio hopmyan 31, ananoruunoit hopmyae 30(i0)

n
se=1/E s a
i=1

rie Sx* — pacuernoe (cymMaproe) cefioMHuecKoe yckopenne (B nonax g) B mouke k, ompe-
TejseMoe ¢ YYETOM HECKOJAbKHX (HampmMep, WeThipex) HHSIINX TOHOB KoAeGaHuft; S —
ym(gperﬂne (B monsix g) B TOUKe £, COOTBETCTBYIOMICE [-MY TOHY KOVIeGawiil W ompemenneMoe
no dopmyre

Sip = mK Bny. 32

Ipu ucnonb3oBaHNK cyMMApHLEIX YCKOpenHil Sp*, HaliieHHHX 1m0 dhopmy-
Je 31, nna npoBepxu YCTORUMBOCTH OTKOCOB M AMHAMHUYECKON YCTORUHBOCTH
CTPYKTYPH BOZOHACHINIEHHLIX HECBA3HBIX TPYHTOB, BeJMYHHA Sp* 110 KOHTaK-
TY COOPYXEHHST ¢ OCHOBaHHeM NnpuHHMaercA paBHolt K.. OmpeneneHHble Ta-
KAM 06pasoM ceficMuyeckHe YCKopeHHus Six* yMHOXKAIOTCH HA Beca BHIIENeH-
HBIX OTCEKOB OmnoJj3aiouieli uactu oTkoca. [Tonyuennble B pesysabrare 3TOTO
rOPH3OHTAJBHBIE CEACMHUECKHE CHJBI, PACTIONOKEHHBIE B MEHTPAX TAKECTH
COOTBETCTBYIOIIKX OTCEKOB, YUHTHIBAIOTCA B pacyeTax YCTOAYHBOCTH Kak 10-
TIOJTHATENBHBIE CHJIHL.

Tlpu uCnonb30BaHMN YTOUHEHHHIX METONOB NHHAMHYECKOTO pacuera CO-
opyxeHud (MeTola KOHEUHBIX 3JIEMEHTOB H Ip.) ONpefessieTcss pacupesese-
HHe CeICMHYECKHX MHEPLUHOHHBIX HATPY30K NO CEUEHHAM COODPYIKEHHS, KOTO-
pHle YUHTHIBAIOTCA B pacuyeTax YCTOAYMBOCTH OTKOCOB, HampsiKeHHO-xedop-
MUPOBAHHOTO COCTOSTHHSI COOPYKEHHH M NPU TOCTAHOBKE COOTBETCTBYIOLIMX
9KCIEDHMEHTAIbHEIX HCCAeNOBaHUM.

Hapsny c pacueramu ycTOAUHBOCTH OTKOCOB Ha CABHT MO KPYTJIONUIHH-
IPUYECKUM HJIM MHLIM NOBEPXHOCTAM CKOJIBIKEHHS! JUISl INTOTHH H3 HECBSISHBIX
MaTepuaoB MPOH3BOLUTCS MPOBEPKA BO3MOXKHOCTH MOBEPXHOCTHOrO OCHIMA-
HHSl M BHINOMAXHBAHUS OTKOCOB TMPH CeHCMHUYECKHX BO3NEMCTBUSIX COTJIACHO
1. 5.386. PexoMeHnanun no yuery cefiCMHUECKHX HArpysOK B pacuerax yc-
TOAYMBOCTH OTKOCOB IVIOTHH M3 MECTHHIX MaTepHaJOB MPHBOAATCA B NPUJIO-
JeHuH 6.

5.21. IIns coopyxeHu#l, pacuer KOTOPHIX MPOHIBOAUTCS MO KOHCOMBLHON
cxeMe, ceflyeT YUHTHIBaTh He Gostee b hopm coGerBenHbx KosneGanuft, Ecnu
pacdeTHas CXeMa COOPYKCHHS COCTAaBJSHA C YUSTOM NPOCTPAHCTBEHHON pa-
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6oThl, unca0 Gopm coBCTBEHHBIX KoseGaHuii, yIHTHBAEMBIX B pacueTe, mpH-
HHUMaeTcsl TAaKHM, 9ToOBl NpHpalleHHe YCHJHA, onpelesseMbx 1o dopmyae
28(9) uau npupaiueHne Harpysox, ompefenseMux no dopmysae 30(10) or
y4eTa ABYX mnocienyioumux ¢opM, He npessimaino 10%.

K n. 5.21. IIpu onpenenenny pacueTHux ycuauh no dopmyne 28(9) uan
pacuerHsIx Harpysok mo ¢opwmyae 30(10) BrinonseHHe TpeGOBAHHSA HACTOSA-
1[ero MyHKTa MPOBEPAETCS:

NpY OlleHKe IPOYHOCTH AJISl PACUSTHBIX CEUeHUR COOPYKEHHS;

IpH pacyeTax YCTOHUHBOCTH BCErO COOPYKEHHS — NJISI PaBHOJLENCTBYIO-
meit ceficMuuecKol HarpysKH, a IPH pacueTax YCTOAYMBOCTH ero uacted —
/151 COCTABJSIOMAX CefCMHYECKON HArpySKH MO PaCYETHHIM CE4EeHHAM CO-
OpyXeHus.

"PHCOCJIHHEHHaSI Macca BOAbI U HAPOXMHAMHUECKOE NaBJEHHE

5.22. B pacuerax rumpoTexHHUeCKHX COOpYXKeHHfi Ha ceficMHueckoe BO3-
neficTBUE TIPY ONpefesicHUM NEePHOROB COGCTBEHHEIX Konebanuft w ceficmuye-
CKHX Harpysok CjaenyeT YUUThIBaThb HHEPUHNOHHOE BJIHSIHHE BOIHI.

K n. 5.22. Ipn ceficMuuecknx kxoneGaHuAX B BOAHON cpelle MMAPOTEXHHU-
YeCcKHe COOPYKEHHSI HCMBITBIBAIOT CO CTOPOHBI JXHUAKOCTH WHEPIHOHHOE H
zeMnbupyiollee Bo3AeACTBHS, KOTOPHE NPOABASAIOTCS B hopMe rHAPOAUHAMH-
9eCKOro JAaBJeHHs, BLI3LIBAIOIIET0 H3MEHEHHE YacTOT M 3aTyxaHue Koaeba-
HHJ COOPYIKEHHH M 3JEMEHTOB KOHCTPYKLHH.

FupponunaMudeckoe XaB/eHHe NPEACTABAAIOT B BHAE ABYX COCTaBJSIO-
LIMX, CABHHYTHIX MO (a3e OTHOCHTENBLHO NepPeMeIleHnst KOHCTPYKIHA: HHep-
IUOHHON cocTaBafiomefl, koTopas H3MeHsercs ¢ Toft e dasoff, 94T0 U CHAH
HHepUHH KoJseGiolerocs coopyxeHus, n Aemnbupywomef cocrasasiomef,
KOTOpas u3MeHsercs ¢ TOH e ¢a3of, 4TO B CHJILI BHYTPEHHEro HEYNpPYroro
CONPOTHUBJIEHHS.

AMmnautyas uHepuHOHHOH W HeMndHPYIOLIEH COCTABASIOWNX FHAPOLH-
HaMHYECKOro 1 aBJeHHs B KaXJOA TOUKE MOBEPXHOCTH COOPYXKeHUs AAA NaH-
Holt opMbl KoNeGaHHA NPSIMO NMPONMOPHMOHAJIBHH AMILIHTYZAM COOTBETCT-
BEHHO YCKOPEHHS U CKOPOCTH 3TOH TOUKH.

OTHONIEHNe HHEPINUMOHHOA COCTABJSIONEHd TMAPOXWHAMHUECKOrO AaBJe-
HHAl B JaHHOM TOYKE K YCKODPEHHIO 3TOH TOUKW HAILIBAETCH NMPUCOCAWHEHHON
Maccoft, a OTHomeHHe AeMndupyiomed cocrasasiomefl THAPOXHHAMUIECKOTO
JaBJIeHHs B HAHHON TOYKE K CKOPOCTH 3TON TOUKH Ha3LIBAETCS NPHCOETMHEH-
HHIM TPeHHeM.

TpucoenvHenHass Macca BOAL CYMMHPYETCS ¢ MAcCOfi COOTBETCTBYIONIE-
TO 37IeMEHTa COOPYKEHHSI M YUHTHBAeTCS] NPH ONpele/eHHH 4acToT (nepuo-
JOB) COGCTBEHHHIX KOJIeGaHNH W HHEPUHOHHEIX Harpy30K Ha COOPYXKEHHe.

Heyuer npucoefHHeHHOrO TPEHHST HAET B 3aMac MPOYHOCTH NMPH pacueTe
CefiCMOCTONKOCTH THAPOTEXHHUECKHX COOPYXKEHHHl, mOrpeurHocTb NMPH 3TOM,
KaK NpaBuJIo, HeBedHKA. [T03TOMY BiAHsIHME NPHCOENTHHEHHOTO TPEHHSA Ha KO-
JNeGaHus KOHCTPYKIUA FHAPOCOOPYKEHUA He YUHTHIBAETCH.

5.23. ITpucoennHeHHas Macca BOAHI Mg AJA THAPOTEXHUIECKHX COOpYXKe~
Huli (KpoMe mepeunciaeHHBIX B 1. 5.24), npHXOAAUIaAcA HA €MHHHIY MJIOLIA-
IM HX NOBEPXHOCTH, onpefensierca no gopMyne

My = % B, 33(11)

rie y— O6beMHHIli Bec BOAB, h—rAy6uHa BOAH Y COOPYMKeHHS; | — Ge3pasMepHH
KosthdpuitneRT NIPHCOEAUHEHHON MacCH BOIH, onpefienseMutii o Taba. 3(15); b — Geapasmep-
Huft K09(QGHIUEHT, YUHTHBAIOWHA OrpaHHIEHHOCTH IJHHH BOXOEMAa H MNPHHAMAaeMHl s
ih>3 pasuuM 1, a aas l/h<3 —rmo Taba. 4(16); [— paccTosiHAEe MeXIy COOPYXeHHEM H
NPOTHBONONOXKHEM eMy GeperoM BoxoeMa (AN LUMIOS0B H AHAJIOTHYHBIX COOPYIKEHHH —
MeXQRy NPOTHBONOJOXHHMH CTCHKaMH KOHCTPYKUWH) Ha ray6une 2/3k or csoGopmmoft mo-
BEPXHOCTH BOAM,
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Tabaruya 3H15)
PacueTnnie dopMyanl aas onpeaeneHns GespaamepHbix K03PPRUHEHTOB HPHCOSAHHEHHBIX MACC BOAM 1, OPARHAT SHIOP rEAPONKHAMHYECKEX

Aasnehnii D, pasHOgeficTBYIOIEA FHAPOAHHAMHYECKOrO AaBACHHA 0, rAYOHH NOrpyKeHHS TOYKH NPHIONKEHHS pasrOAeACTRYIOmeR X

Kospduuuenrn
[ b e X

Xapaxrep AbHKeHHS

Kone6anns Bpamerus uegepopMHPYeMOro coopyxeHns ¢ Bep- 2.R g 2R — 2 G 1
THKAAbHOH HANOPHOH rpaHbi0 HA MOMATAHBOM OCHOBAHHH ks hid 0.543z¢ — 0,325k 03252, —0.214
npH 2¢ = h 2. —2 2.—h Z.—h 0,§§§c —0.3%5F

TFopusonraabbie nocrgnarenbnue nepemeieHns HexebopMHu-

PYeMBIX COOPYHeHH

a) ¢ BepTHKaabHOf HAMOPHOH rpaHbio R R 0,543 06

6) ¢ HakIOHHOH HaNOpPHOH rpaHbIo Rsin? R sin26 0,543 sin 6 0,6

lopH3oHTaNbHBIE TOCTYNaTeAbHble Mepemeulenns Heaedopmu-

PYEMBIX COOpDYXEHHH C BePTHKANbHOH HAMOPHOM rpaHbio
8 V-o6pastoM yinedve ™ D=y - —

TopuaoHTaMbHbie H3rHOHBIe KOAeBaHHS COOPYKeHHUil KOHCOAb- R+ Ci(a—1) R+C(a—1) _ _
HOTO THNA C BEPTHKAALHON HaMOPHOH TpaHbio T+ Ci@a—1) t

T'OpH3OHTaNBHbIE CHBHIOBBIE KOAEOAHHA COOpYXeHH#l KkoHcOoab-| aR—Cg(a~—1) aR —Cy(a —1) _ _
HOrO THNA C BepTHKanbHOH Hanopuoli rpaubo ';—(;‘—;;,T 2

"

Topusonranpinie koneGains OTACABHO CTOAIHX BEPTHKAABHLIX % [ z\di2h % [ 2\dil2h x 2 + d;
coOpyXeru#l THNa BORO3AGOPHLIX GalleH, OMOpP MOCTOB, CBad ey (_. iy P —_—e Frd
¢ Kpyraok opmofi MONEpeqHoro CedeHks 4\~ 4\2 4(1 + d,[2h) k + dy

To we—c xsagpaTHofi HOPMO#i MOMEPEYHOro ceuenus FAC, Z\d2h 1 2k +d,

h h T+ a2k 4h + d,

Mpumevannn: 1. Kosppuuueurnt R, G, p;, C;, C;, C; npuuumaiores no raba. 5(17); 2Zc, £ — KOOPAHHATH COOTBETCTBEHHO UeHTPa Ko.1eba-
HHH M TOUKH HANOPHOH FpanH, AAX KOTODOH OmpejeAfeTcA BEAHMHHA NPHCOSNMHEHHOH MacChi (HAYan0 KOOPAHHAT NPHHKMAGTCS HAa ypoBHe BOXHOR mo-
BEpPXHOCTH); O — yros HaKJOHA HANOPHOR rPaHH K FOPH3OHTAAN; d; — AHAMETP MOMEPEUHOre ceweHus, u; d; — CTOPOHA KBALPATa NOMEPEYHOro CEYCHAN, M;
G — OTHOlWIEHHe YCKOPEHHs Ha rpefHe NMAOTHHB K BeAHUHHe Kﬁag.

" 2. B cayvae, koraa yroa Hakaoda Hanopuo#t rpatu 0 > 75°, 3uaueHHs Ge3pa3MepHLX KOIPHHUHEHTOB NPHHHMAIOTCH KaK XA BePTHKaAbHOH HamoOp-

HOH TpaHH.

p3. 3navenne GeapasMepHOro Kod(p@HUHEHTa p, ANA KAIOUEBOTO CEUEHHS CHMMETPHYHBIX aPOUHBIX NMAOTHH MPHHAMAercA nmo tada. 5(17). Laa ocrass-
HBX ceyeHHH apouHOA NMAOTHHBI 3HaYeHHs 3TOrO KoI(pduuuenTa yseaHuusawtca Anuohno o 1,3p, B naArax.



3HauenHs Geapa3MepHOro kosdduiuHenTa ¢ B 3ABHCHMOCTH OT OTHOMmEHHS !/h

Tabauya 4(16)

1) 0.2 0.4 0,6

3

038

1,0

1,2

14

1,6

18

2,0

25 30

Y 0,26 0,41 0,53

0,63

0,72

0,78

0,83

0,88

0,90

0,93

0,96 1,0

3navenns G6eapaamepHbiX Ko9pduuHentoB R, G, p,, C;, Cs C; B 3aBHCHMOCTH OT OTHOMERHS 2/k

Tabauga 5(17)

2lh
Egg&gﬁggfu 0,1 0,2 0,3 0,4 0,5 0,6 0,7 038 0,9 L0
R 0,23 0,36 0,47 0,55 0,61 0,66 0,70 0,72 0,74 0,74
G 0,12 0,23 0,34 0,45 0,55 0,64 0,72 0.79 0,83 0,85
bih=3:1 0,22 0,38 0,47 0,53 0,57 0,59 0,61 0,62 0,63 0,68
#y IpH 6=90° 7 b:h=2:1 0,22 0,35 0,41 0,46 0,49 0,52 0,53 0,54 0,54 0,55
b:h=1:1 0,21 0,29 0,35 0,38 0,41 0,43 0,44 0,45 0,45 0,44
# npr 0= 30° aas Bcex oTHOWEHHE b: A 0,08 0,15 0,18 0,22 0,23 0,23 0,22 0,20 0,18 0,15
Cy 0,07 0,09 0,10 0,10 0,09 0,08 0,07 0,07 0,06 0,06
C, 0,04 0,09 0,13 0,18 0,23 0,28 0,34 0,38 0,42 0,43
C; 0,86 0,73 0,59 0,46 0,34 0,23 0,14 0,06 0,02 0,00

TipuMedanne. b-— WHPHHA ymeabs Ha YPOBHE BOJHOH NOBEPXHOCTH.



Tlpumeuanne Ecnn Bofa HaxoAUTCA € ABYX CTOPOH COOpYKeHHS, NPHCOeAHHEHHASA
Macca BOAH IPpHHHMaeTCH paBHOﬁ CyMMe NPHCOCAMHEHHBIX MacC BOAB, OMpeneaseMbiXx IJd
KaXIol H3 CTOPOH COOPYIeEHHS.

K n, 5.23. BennuuHa npucoeAuHeHHO! Macchl BOAK onpelensiercs H3 pe-
II€HHs COOTBETCTBYIOeH I'MAPOXMHAMHMYECKOH 3aJayd NIpH CAeAYIOMHX OC-
HOBHBIX JONyIleHusAX: ¢opMbl KoNeOaHHA COOPY2KEHHSA HJH KOHCTPYKUHMH B
JXUAKOCTH H B IIyCTOTE CUHTAIOTCHA OJMHAKOBBIMH; paccMaTpHBaeTca caydai
MaJjiblX rapMOHHUYECKMX KOJMeGaHHH COODPYXeHMS B OLHODOAHOH HecKHMae-
MOH 2KMAKOCTH; BOJIHEHHe HAa CBOGOJHOH MOBEpPXHOCTH, BhHI3BaHHOE KoJjeba-
HHSIMH KOHCTPYKLHH, NORATIHBOCTD H BOXOTPOHHIAEMOCTb JHA U CTEHOK BO-
IoeMa, a TaKXKe BJHSHMe FPaHHL, PacloJOXKEHHHX Ha JOCTATOYHOM yAaJe-
HHH OT COOPYXKEHHS HJIM KOHCTPYKIHH, HE YUHTHIBAIOTCH,

Ilpu koneGaHUAX COOPYXKEHHA THAPOAHHAMHYECKOe HaBjeHue (mpHcoe-
JAHHEHHBIE MacChl) BOABI CKJAaALIBAETCA H3 COCTaBJAIOUIHX, COOTBETCTBYIO-
IIHX JIBHIKEHHIO COOPYMEHHSI KaK KECTKOTO UEJOTO, H YIPYTHX CMeLleHHI
(BriIOYas cMenleHHs, o6yc/OBJeHHEE YNPYroli MOAATIHBOCTLIO OCHOBAHHSA).
3Hauenus Ge3pa3MepHOro Kos(p¢HUHEHTAa MPHUCOEAHHEHHOH MacChl BOABI M,
BxoAsamero B popmyay 33(11), AJs HEKOTOPEIX PACHETHHIX CXeM, COOTBETCT-
BYIOIIMX [IPOCTEHIIKM YaCTHEIM CAY4asiM XEeCTKHX H YNPYTHX CMelieHH#l ¢o-
opyxeHu#i, npuBefensl B Taba. 3(15) u Taba. 56 mpunoxenus 8. [Ipucoenn-
HEeHHBle MacChl BOABI, ONpe/ie/eHHble IO 3THM CXeMaM, MO3BOJSIOT OLEHHTb
HHEpHHOHHOE BJIMSHHEe BOALI B NMEPBOM NpPHOIHKEHHH. YTOYHEHHBIA pacuer
no ¢opmynam, aHanoruuHeIM 1(6)—2(3), HO C yyeTOM BJHMAHHS BOXHI, MPO-
H3BOAHTCA COIVIACHO MPHJCHKCHHIO 8,

Jnsi 0oco60 OTBETCTBEHHBIX cOOpYKeHuit 1 Kiaacca HeoGXOAMMO NpPOBO-
JHTb NPOBEPKY BO3MOXKHOCTH BO3HUKHOBEHHSl aKyCTHUECKOTO pe30HaHca, Ha-
CTYNaIoLIEro NPY BHIIOJHEHHH YCIOBHS

T(l:_(xv M

rae To— npeo6aanaioluit Nepuos, ceficMuueckux wojaeGanuil NpyHTa, cex; h — riyGuHa Bo-
ABl Yy coopyxXeHus, M; Cs — CKOPOCTb 3ByKa B BOJIE, paBHas == 1440 M/cex.

Jnsi onpejeneHnsi THAPOJAMHAMHYECKOTO JAaBjeHHs (NPHCOefUHEHHBIX
Macc) BOABI MIPH aKyCTHYECKOM pe3oHaHCe HeOOXOAHMO NMPOBOAMTD CHelHalb-
HBEIE HCCJICAOBAHHS.

5.24, [ina oTAENbHO CTOSIIIHX COOPYIKEHHA THIA BOA03a6GOpPHHX OallleH,
OMop MOCTOB H CBaii NpPHCOeJHHEHHAasl Macca BOAH M, HNPHXOJAIasicd Ha
eMHHHIY AJHHB KOHCTPYKIHH, onpefesasderca no gopmyJe

my = -;‘7 @, 35(12)

e d — QuaMeTp KPYMIOro WAH PasMep CTOPOHH KBaJAPATHONO MONMEPEUHONO CeueHHs COOpY-
XeHHs, M; B — GeapaamepHblil KO pdHLKenT, onpeaenseMuit no Ta6a. 3(15).

IMpusmeuanne [TOrOBHYI0 NPHCOSNUHEHNHYIO MACCY BONH. /Mp MPA NOMEPEIHHX KOJe-
GaHuAX CBall MOXKHO NPHOIHKEHHO MPUHUMATL PABHOA MacCce BOAH B o0beMe eHHHIN AJH-
HH cBay.

5.25. B pacuerax MPOYHOCTH H YCTOAYHBOCTH COOPYXKEHHH, YKa3aHHBIX
B nn. 5.15—5.17, nonyckaercs yUHTHIBaTh ceficMHUecKoe JaBJieHHEe BOJHI, ON-

penenasieMoe 1o GopMyJaam:
a) AJd BCeX COOPYXKEHHH, KpOMe OTAeJNbHO CTOALIUX:

0 = K 1hDy,
P =K 1h*Q¢, 36(13)
hy = hy;
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6) fina oTACNbHO CTOAIMX COOPYXKEHHH:

po=Kad?D,
Py = Kyd*2h, 37(14)
ho = hy,

e p— OpAHHATH SMOPH NHAPOAHHAMHIECKOrO KaBJEHHH, OTHECEHHOMO K QEHHALE MJOLLA-
MY TIOBEPXHOCTH COOPYMEHMA; Pp— TO Ke, OTHECEHHOr0 K EHHHMIE BBEICOTH OTIEJBHO CTOfA-
mero yKeHus; P -—cymMapHOe THIDORUHAMHYECKOe JaBJCHHE HA eUUHALY JJIUHE COODY-
XKeHHs; Po-—TO e, Ha OTAEJBHO cTosiliee coopyxeHue; fo~— rayGHHa NONPYIKEHHs TOUKH
OpUIOKeHna paBHOAeHCTBYIOIE! IMHApOSHHaMHYeCcKOnO AaBjeHns; D, Q, y — GespasmepHble
koabduLnenTH, onpeneasemue no Taba. 3(15).

MpuMeuanmne Ecan pofla Haxomutes ¢ BYX CTOPOH COOPYMKEHHS, THIPOLHHAMHYE-
CKOE JlaBeHYe NPUHUMACTOS PABHBIM cyMMe aGCOMIOTHLIX SHAUGHMH THAPOIHHAMMUSCKHX A aB-
JieHuH, ompenesseMbix JiJsi KAXMAOH H3 CTOPOH COOPYRKEHHUA.

K n. 5.25. [Ins Bcex THAPOTEXHHYECKHX COOPYKEHHH, KpOMe OTAENBHO
CTOSIIMX, CYMMApHOE IHAPOAHHAMHYECKOEe JaBJjieHHe BOAbl U 3amy6nemde
TOYKH NPHJIOKEHHS €ro pannonei’tcmylomeﬁ PEKOMEHAYeTC s TaKXe ornpene-
JAATb NO YTOUHEHHLIM (pOpMyJaM:

P = Kyh'Q¥,,
hy = hY Y,
rae ¥, W2 — GespaaMephble k03(hpUUHEHTH, YIHTHIBAIOIHE OrPaHHICHHOCTb AJHHbBI BOAOEMA

# mpHiHMaeMble npu [/hZ>3 pasHbiMn epuumie, a npu [/h<3 — no TabGn. 58 npuaokesns 8.
Ipn 3roM opamHaThl FHAPORUHAMHUECKHX NABJICHWA onpeieasioTess no gopmyne 36(13).

Jnsn HeKOTOpPHIX pacyeTHbIX cXeM 3HaueHHus H Gopmyan ans D u Q npu-
Beflelbl B Ta6u. 3(15) u Ta6a. 56 npunoxenus 8.

5.26. B HamopHHX BOJAOBOAAX THAPOAHHAMHYecKOe AaBieHHe Pyaxe
B T/M2 onpesiensiercs no GpopmyJe

38

K
Pyaxe = 2—,:' 1Ca Ty, 39(15)

rne Ca» — CKOPOCTb 3ByKa B BOJe HanopHoro BOAOBOAa, pashas 1300 m/cex; Ty — npeoGra-
JaoWHA nepHO ceficMHYecKHX KoJeGaHHit FpyHTa, BeJHYMHA KOTOPOTO NpPHHHMAaercs pas-

Holt 0,5 cek.
5.27. Tlpu pacuere rHAPOTEXHHYECKHX COOPYXeHHA Ha BepTHKaJbHYIO
COCTABJAIOILYIO CefiICMHYeCKOro BO3RelCTBHS C/elyeT YUHTHBATbL JOIOJHH-

TeJbHOe CeficMHuecKoe naBjleHHe BOAbl Pr (OpAHHATHl AaBjeHus) no ¢op-
MyJte.

Pn = Ych sin a, 40(16)
TAe 2 —paccTofaHle OT pacCMaTpHBaeMONO CeueHHs A0 BOIHOI NOBEPXHOCTH.

K n. 5.27. B ¢opmyne 40(16) BesqmuuHa o XapakTepu3yeT yroJ HaK/IOHA
CMOYEHHO MOBEPXHOCTH COOPYKEHHS HJIM KOHCTPYKIIMH K FODH3OHTY, a 3Ha-
yeHHe K onpefeasieTcs COracHO yKasaHuaM n. 5.18.

5.28. BricoTa rpaBHTALHOHHOM BOJHBI B BOAOXPaHHJIHIIE, BOZHUKAIOMEH
OT CefiCMHYeCKOro BO3AEHCTBHS, YUHTLIBAEMAas IPH Ha3HAUE€HHHU NPEBLILICHHS
TpeOHs IVIOTHHBI HaJ pPacueTHHIM FOPH3OHTOM BOAHI, NPH YCJIOBHH, YTO OTHO-

HIeHHe AJHHH BofoXpaHHauwa ! K riy6use Boanl h 6osee 3, onpeaensercs
no gpopmyie

AR = 05K T, gh, 41(17)
rae T)— npeoGaagaoiuil MepHos cefilCMHYECKHX KoneGaHui JioXKa BOAOXPAHH/HILE, NIPHHU-
MaeMuiit pasHeM 1,0 cex.

K n. 5.28. ®opmyna 41(17) yuurniBaer ofpasoBaHHe IpaBHTAUUOHHON
BOJIHEL B BOJOXPAHHJIHINE B pe3y/bTaTe FOPH3OHTAJIBHOTO CMELIEHHS MJIOTH-
HH NpH KoJeGanuax. OueHKa BeqHYMHBI TPaBHTALHOHHO# BOJHE, 06pasyio-
wmefica B pesysapTate CEHCMOTEKTOHHYeCKMX JedopMalHufi ydacTKa Joxa

(monHATHA yyacTKa fHa) BOAOXPAaHUJIKILA, MOXKeET ObITh JIpOH3BELEHA Coraac-
HO IpHJIOAKeHHIo 8.
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5.29. Ilpa pacueTe ruAPOTEXHHUYECKHX COOPYIKEHHH C YYETOM CeHCMuue-
CKOro BO2NMEHCTBHSA, HANPABNSHHOrO BAOJbL HanopHOro (poHTA COOPYXKeHud,
BJHsIHHE BOJHOM CPERbl AONYCKAETCs He YYHTHIBATD.

CeiicMuueckoe AaBjeHHe rpyHTa

5.30. Ilpu pacuerax NOAMOPHHIX CTEHOK, a TaKXe TYHHeJIeH H JPYrHX
NOJ3€MHBIX THAPOTEXHHYECKHX COOPYKeHuii cleflyeT YUYHTHBAThb pasfiesibHOE
HHEPUHOHHOE ceficMHyecKoe AaBJICeHHE IPYHTA M JaBJIeHHEe, BhI3BAHHOE H3MeE-
HEHHeM HampsXKEHHOTO COCTOSIHHSA CPejibl IIPH NMPOXOXAEHHHA B HelH celicMHye-
CKHX BOJIH.

K n. 5.30. B pacyerax npouHOCTH H YCTOHYHBOCTH NMOANOPHHIX CTEHOK
YUYHTHIBAIOTCSl CefiCMHYeCKHe HHEePIHOHHHE HAarpy3KH — OT COGCTBEHHOTO Be-
€a CTEHKH H Beca I'PYHTa, PACIHOJIOXKEHHOTO 3a CTeHKOH.

B pacuerax moA3eMHBIX COOpYKeHHH YYHTHIBAIOTCA celicMHueCKHe Ha-
TPY3KHd B pesyJbrare:

JIaBJIeHHs, BLI3BAHHOIO H3MeHeHHeM HanpsAXKeHHOro COCTOSIHHS Cpelbl
NpPH NPOXOKIAEHHH B Hel cefiCMHYeCKHX BOJIH;

HHEPLHOHHOIO AaBJIEHHsI TOPHOH NMOPOAK OT Beca CBOAA OOpYILIEHHS;

BeCa BOALI, 3aMOJHAIIIEH TYHHEb.

Huepuuonnoe naBjeHHe TODHOH NOPOAb OT Beca CBOZA OGPYLIEHHS H
JaBJjleHHs, BHI3BAHHOTO H3MEHEHHeM HAaMpPSKEHHOrOo COCTOSIHHSI CpPeAb {IpH
NPOXOXKACHHH B Hell CeHCMHYEeCKHUX BOJIH, HE NOJI2KHBI YYHTBHIBATHCA OAHOBpe-
MeHHo.

5.31. JlaBjieHHe HeCBA3HOTO IPYHTa Ha MOJNOPHLIE CTEHKH C yUeTOM ceii-
CMHYECKOTI'0 BO3JEHCTBHSA ONpefiessercss no GpopMmyaam:

gc= [l + K tg (45" + %)] p; 42(18)

gt = [1 —Kctg (45° — i5—)1:"; 43(19)

Tle gc U §c* — COOTBETCTBEHHO aKTHBHOE H MAacCHBHOE aBJjeHHe I'DYHTa NPH yueTe ceficMH-
YeCKOPO BOGAECHCTBMA;, P H P* — COOTBETCTBEHHO AKPHBHOE M ITACOHBHOE CTATHUECKHe JaBJe-
#H¥sl FPYHTA; ¢ — PACueTHOE 3HaueHHe Yrja BHYTPEHHeno TPeHHs IPyHTa.

CeficMuyecKkoe HHEPIHOHHOE TOpHOE JaBJieHHe ompeneisiercs no ¢op-
myae 27(8), rae Qr cleayeT npHHHMATH PaBHEIM BECY COOTBETCTBYIOILErO MO-

POZXHOrO CBOAA.
K n. 5.31. TTosnHOe maBjieHHe HECBA3HOrO I'PYHTA Ha IOANOPHbIE CTEHKH,
BKJIOUas ceficMHYeCKOe MHEPIHOHHOe NaBJjieHHE, Ompeaeasercd no ¢opmy-
aam 42(18) u 43(19) nacrosmero nynkra CHull.
Ilpn onpegmeneHHH CeHCMHUYECKOTO WHEPUHOHHOTO AaBJEHHS BOXOHACH-
HIEHHOr0 T'PYHTA Ha NOANOpHHE cTeHKH mo Gopmynam 42(18) u 43(19) B

npoussefenns + K tg (45°+ %) u— K. tg (45° %) BeJHYHHE, COOTBETCT-

BEHHO, aKTHBHOTO P H [IaCCHBHOTO p* CTaTHYECKOro JaBJeHHs ONpPeAesIoT s
OpH 3Ha4YeHHsIX O0OBEMHOro Beca TrPYHTA Ymac. CelicMMuyecKoe HHEPIHOHHOE
TOPHOE NaBJieHHe Ha 06JesIKH TyHHeJeil H APYTHX NOA3€MHBIX THAPOTEXHH-
YeCKHX COOpYXKeHHil onpeaensercss no ¢opmyse 27(8) nynkra 5.18 CHull,
rae Qr NpHHHMaeTCs1 paBHBIM Becy COOTBETCTBYIOIIEro NOPORHOro CBOJA.

5.32. CeficMuyecKkue HOpPMaJibHbBle H KacaTeJbHhe HampsiXKeHus, BO3HH-
KalolllHe B TPYHTOBOM Cpejle HPH TIPOXOXKAEHHH CeHCMUYECKHX BOJH, OTpese-
JAI0TCA 110 popMyaaM:

1
Op =% o K c'TGCTo:

] 44(20)
=+ % KeteCsTo,

Fle Or H Tr -~ COOTBETCTBEHHO HOPMajbHElE H KacaTesJbHHe ceficMHUecKHe HanpskKeHHs B
TPYHTOBO! cpese, T/mM%; yr — 06beMHbI Bec TPyHT2, T/M® To — Npeobiaafaiomuil nepHOA CKO-
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poctu ceficMuueckux xojseGanuil, ompefesiieMbil O RaHAHM HHIKEHEPHO-CeliCMONOrHYECKHX
HCC/eLOBaHHA, NPOBOAUMMX COrMacHO N. 5.4, a NpH OTCYTCTBHH ITHX JaHHHX BeJHUHHY To
JHONyCKaeTcs npaHuMaTh paBHoit 0,5 cex; Cp u Cy — ckopocTH pacnpocTpaneHnsi MPONOABHEIX
4 TONEPeuHHX ceficCMHYeCKHX BOJH B TPYHTE, Ompefe/sieMbe SKCHEPHMEHTAJbHO, M/Ce.

K n. 5.32. OnpegenseMble no ¢opmynam 44(20) HopMasbHBIE H Kaca-
TeJIbHLIE HAaNpPAXKeHHs! B TPYHTOBOM cpefle IPH NPOXOXKAEHHU B Hell ceficMUye-
CKHX BOJIH CYUTAIOTCS NMPHJIOXKEHHRIMH BHE 30HbI BAHSHUSA TYHHeJeH HJH Ipy-
THX MOA3EMHHIX I'MAPOTEXHUYECKHX coopyxeruit. Hanpsixenus B ofgenkax
9THX COOPYKEHHII onpejensoTcs no o6LUM NpaBH/IaM CTPOHTEJNLHOR MeXxa-
HHKH,

TlpuMep pacueTa NpUBOAKTCH B NPUJIOKEHHH 7,

Pa3memuenne rupoTeXHHYECKHX COOPYXKEHHA H KOHCTPYKTHBHbIE MEPONPHSTHS

5.33. IloamopHbie THAPOTEXHHYECKHE COODYMKEHHS, BO3BOAUMBIE B Cef-
CMHYECKHX paioHax, cleflyeT pacnoJjiaraTh Ha y4yacTKax, yAa/JeHHHX OT TeK-
TOHHYECKHX PasJIOMOB, IO KOTOPLIM MOT'YT BO3HHKHYTh AHb¢epeHLHaNbHbIE
HOJBHXKKH CKaJIbHHIX MacCHBOB, 06pa3yioIiX OCHOBaHHE COOPYKeHHSI.

OcCHOBHBIE COOPY2KeHHsi THAPOY3J0B (N/0oTHHA, 3fanke I'DC, posoc6poc)
CIefyeT pasMellaTh Ha CKAaJbHOM MAacCHBe, B NpPeAeJaX KOTOPOTO BO3MOX-
HOCTb BO3HHKHOBEHHs] TAKHX NOABHXKEK HCKJIOYEHa.

5.34. Bo3BeleHHe NOANOPHBIX THAPOCOOPYKEHHH Ha yyacTKax, B mpefe-
Jlax KOTOPHIX NPOTHBOIOJOXHble Oeperopble CKJIOHH CJIOXEHBI NOPOAAaMH,
PE3KO PasAM4KUIKMHCSH 110 MeXaHHYeCKUM CBORCTBaAM, He JONYCKaeTcs.

K n. 5.33 u 5.34. Bo3MOXKHOCTb pacnoJioXeHus! TeKTOHHYECKHX Pa3jIOMOB
B PalOHe CTPOHTEJNbCTBA I'MAPOY3JIOB H XaPAaKTePHCTHKH MeXaHHUeCKHX (fe-
(OpMalHOHHBIX M NPOYHOCTHLIX) CBOWCTB TNOPOJA, CJaraiomlux Oeperosbie
CK/JIOHH HA YYaCTKe CTPOHTE/]bCTBA IVIOTHHBI, ONpelesIfIOTCA Ha OCHOBaHHH
PE3yJIBTATOB HMPEANOCTPOLUHBIX HCCAEAOBAHMIA B COOTBETCTBHH C YKA3aHHAMH
m 54.

B Heo6xoZMMBIX C/Iy4asix [J/s1 MPOBePKH BO3MOXKHOCTH BO3HHKHOBEHHS
AH}¢epeHUHaNbHEIX NOABHXKEK CKaJbHLIX 6JOKOB, 00pasylollHX OCHOBaHHE
6yAyLIEro COOPYKeHHs, JOJIKHbI MIPOBOAUTHCA CHEHNHAMbHEBIE ANHTENbHbIE HH-
CTPYMeHTa/bHble (reofesnuyeckue 1 Ap.) HaGJIOACHHS.

Ecau ocpenHeHHble 3HaYeHHsA aKyCTHYECKOHR 2XKeCTKOCTH M JHHAMHUECKO-
FO MOZAYJSI YMPYTOCTH TOPHBIX NOPOJ, KOTOPHE C/IaraloT NPOTHBOIOJOXKHEIE
GeperoBble CK/IOHBI Ha y4aCTKe CTPOHTE/ILCTBA THAPOY3Ja, B IpeAeaax ak-
THBHOM 30Hbl OCHOBaHHS (BbICOTA 30HEI NPHOJHXKEHHO NMPHHHMAETCHA PaBHOM
NOJIOBHHE BBLICOTHI MJIOTHHBI), pPa3jHyaloTcs Gojee yeM B 3 pasa, CTPOHTENb-
CTBO IVIOTHH JAONMYCKaeTcs, HO JHIIb NPH YCJAOBHH CHElHAJbHOTO 0OOCHOBa-
HHS, a [IpY pas3jHuuu UX B 5 pa3 u GoJee — He AONYyCKaercs.

5.35, [Ipn HajaHuMH B OCHOBAHHH COOPYXEHHR €104 cJaaGHX TPYHTOB
(ny10B, MATKOIUIACTHYHBIX TJIHH H AD.) PeKOMeHAYeTCA YAaJATb X, JHGO
npefycMaTpHBaTh CHellHaJbHEle Mephl N0 HX YNJIOTHEHHIO MJIH 3aKpeMJIeHHIO.

Ilpu cTpouTeNbCTBE THAPOCOOPYXKEHHH Ha CKaJbHBEIX HOPOJaX PeKOMeH-
nLyeTcs o6pamaTth 0co60e BHHMAaHHe HA TIaTeJbHOE BHINOJHEHHE MEPOMpPHs-
TUR [0 YKPeNnJieHHIO NOPOA M YJYYIIEeHHIO KOHTaKTa COOPYXKEHHIl ¢ OCHOBa-
HHEM.

K n. 5.35. 9TOT NYHKT OTHOCHTCS K CTPOHTENBCTBY BCEX MOANOPHBIX M-
POCOOPYKEHHH, B TOM YHCJIe KPYNHRX TPaBUTALIHOHHBIX GETOHHBIX, 3EMJISTHBIX
H KaMeHHOHaGPOCHBIX IJIOTHH Ha €CTeCTBEHHBIX OCHOBAHHSX.

5.36. ITpu nHanuuMy B OCHOBaHHM HJM TeJle COOPYKEHHs BOAOHACHIIEH-
HHIX HECBA3HBIX TPYHTOB CJIe/lyeT NPOH3BOJNTb OLEHKY BO3MOXKHOCTH HX pas-
KHXKEHHS NIPH CEHCMHYECKOM BO3/eHCTBHH.

Ilpu BO3MOXHOCTH pa3XKHIKeHHS TPYHTOB B Telle COOPYXKEHHS HJH B OC-
HOBaHHH CJEAYeT MPeAyCMaTpPHBAaTh HCKYCCTBEHHOE YMJOTHEHHE HJH yKpemn-
JieHHe TPYHTOB, BHINOJIHAEMOE Ha OCHOBE SKCNePHMEHTANbHbIX HCC/IeA0BaHHI.
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K n. 5.36. KpurepueM HeBO3MOXKHOCTH BOZHHKHOBEHHS SBJICHHS Pa3iKH-
MEHUHY BOAOHACHILEHHBIX HECBASHEIX TPYHTOB INpH JIOGOH HIITCHCHDIIOCTH
cefCMHUeCKOTO BO3/IeHCTBHS SBJISI€TCS BHINOJHEHHE YCJIOBHSA

D> Do, 45

rae D —creneHb NJAOTHOCTH MECKa B YCJAOBHAX ©CTECTBEHHONO 3a/jeraHus iy B Telie Coopy-
*keHud; Dy — crenedp CTPYKTYPHON IJIOTHOCTH, ONpPEIeNAeMas U3 ONMLITOB NG CNeLHAJNbHON aMe-
TOMKE, NpH KOTOPOHX OTOOpaHHEle OOpa3lbl NPYHTA YCTAHABJMBAIOTOA Ha BHOPOMIOWANKY H
VIIOTHSRIOTCA 10X npHrpysko#t 0,2 xrfiom? ueM oGecrmeunBaeTes COXpaHeHHe MPHPOLHONO pac-
NOJIOXKEHHS 3epPeH CKeJsleTa TPYHTa.

B rex cayuasx, Xorxa ycaosue 45 He BHINOJHAETCA, HEOGXOARMO MPOH3-
BOAHTb IIPOBEPKY BO3HHKHOBEHHS SABJEHHS Da3kKHXKeHHs INecKa C Y4YeroM
HHTEHCHBHOCTH CeHCMHUYECKOro BO3AEHCTBUSI MO METOAY KPHUTHUECKHX YCKO-
peHHﬁ, COTJIaCHO KOTOPOMY 3TO AABJICHHE HEC BO3HHUKAET, €CJIH

* *
sAenc'rn < Sxp' 46

*
rae Spopcrs — MaKCHMANbHO® pacueTHOE YCKOpeHue ceflcMHUecKHx KojgeGauuit rpynra
* o
B JaHHOH TOuKe; S, — KPHTHUECKOE YCKODEHHe KoJeGauuil, onpereaseMOe H3 ONbITOB.

B KauecTBe HONOJHUTEALHON NPOU3BOAUTCH OLEHKA YCTOHYHBOCTH CTPYK-
TYPH IeCKa B YCIOBUSAX Pa3BUTHSA AedopManuil cIBUra Npu BO3ReHCTBHH CTa-
THYECKHX HATPy30K II0 METOAY KPHTHUECKOH NOPHCTOCTH, OCHOBAHHOMY Ha
BHINIOJTHEHHH YCJIOBHS

n < ngp HAH Yox > Yo xpy 47
e 1 B Y — TOPHCTOCTD # O6BEMHLIA Bec CKeJeTa B YCJIOBHAX €CTeCTBEHHON 3aJjeraHus (s
soHe PasBUTHS CABHIOBHIX AedopMaiyuii OCHOBAHHS MJAH COODYXKEHHA); Mxp H Yeu. p = KPH-
THYECKAA NOPUCTOCTh U COOTBETCTBYIOUIHA efl 0ObeMHEII BeC OKeJleTa NpyHTa.

TTpu ompenenennn Bennuns D, Do, Qxp U Yex. xp HEOGXOZHMO CIEROBATH
«MeToanyeckum pexoMeHRauusm» I1 01-72,

5.37. B kayecTBe BOJOYNOPHLIX 3J€MEHTOB IUVIOTHH M3 MeCTHHIX Mare-
pHAJIOB cieflyeT NPHMEHATh IVIaCTHYHbIE HJIH HOJYXeCTKHe fiipa H SKpaHH,
rHOKHe Kede300eTOHHBIE SKPaHbl H3 IVIHT HJH AKEeTOB IIHT, COeAHHEHHRIX
MexXAy cobofi MeTa/IHUeCKHMH KOMIIEHCATOpaMH, a TaKxke rMGKOe IapHHp-
HOe COTpsiZKeHHe 3KpaHa ¢ NPOTHBOQHIABTPALHOHHBIM 3y(OM.

K n. 5.37. [IpuMeHeHHe HAPYKHBIX 3KPaHOB ZOMYCTHMO TOJBKO AJIsi NOA-
nopHbix coopyxenuit 111 u IV kinaccos kKanutajabHOCTH. I1n0THHB GOosee BH-
COKHX KJAcCOB JOJKHbI IIPOEKTHPOBATbCS C LEHTPAJbHBIMH HJIH HAKJIOHHHI-
MH TPYHTOBBIMH NPOTHBOGHJIbLTPALHOHHBIMH 3JIeMEHTAMH, HaZeXHO 3allH-
IIEHHLIMH BEPXOBBIMH NIPH3MaMH H3 KPYMHO3€DHHUCTHIX HECBSI3HBLIX MaTepHa-
JIOB.

5.38. Ina NJIOTHH H3 FPPYHTOBLIX MaTepHaJIOB AOJIKHA NMPOBOAHTLCA MO-
BepKa yCTOHUHBOCTH OTKOCOB:

a) Ha CABHI MO KPYrJIOUHJIHHAPHIECKHM, JOMAHBIM HJH APYTHM MOBepX-
HOCTAIM CKOJIbXKEHHS COMNIaCHO HOpMaM NPOEKTHPOBAHHA IJIOTHH H3 MECTHBIX
MaTepHaJjioB, MpHYEM CeHCMHYeCKHe HarpyskH, ompejesseMrie no ¢opmyne
30(10), yunThHIBaIOTCA, KaK JONOJHUTENbHbIE CHJIbI;

6) Ha MOBePXHOCTHOE OChiTaHHEe MaTepHaja OTKOCA U3 HECBA3HBIX MaTte-
PHAJIOB H ero BHnoJja)xHpaHue. TpeGyeMblii yroJ HaKJIOHA OTKOCA K TOPH3O0H-
Ty 0 onpenensercs no Gpopmyaam:

IJIS CyXOro OTKOCa:

S
tg o — mKck( ]/;:l [8°n ()12

7_____,__, ’
B + mKctge I/Z (B @)1
Ie=]

I/ BEPXOBOFO OTKOCA HHXKEe YPOBHS BOZHON NOBEPXHOCTH B BOJAOXpa-
HUJIHILE H HH30BOTO OTKOCA HUKEe KPHBOM AenpeccHu:

tgh < 48(21)
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flie ¢ — pacueTHOE 3HaveHue YIVIA BHYTPEHHETO TPeHHs MaTepHaja OTKOCa, Ipaj; Yy — 00b-
eMHbIfi Bec BOMIOHAaCHUIGHHOTO MaTepHaga 0Tkoca, T/M% m — KoadduuenT, onpefensieMul no

m. 5.12; k(;’ — koopbuIHeHT 3aMaca YCTORIHBOCTH OTKOCAa ¢ Y4eTOM ceficMHUeCKOro BO3jefi-
CTBHA; n{’) — K09(HUHeHT AnA i-Off GopMB COGCTBEHHHX KoJeGaHHA HA PACCTOSHHH 2 OT
rpebHs coopyxenns; B;°— kosdrpuunenr AUHaAMHYHOCTH, onpefendeMui no m. 5.14.

B pacyerax yCTOHUHBOCTH OTKOCOB Ha CABHT, Ha NOBEPXHOCTHOE OChina-
HHe H BHINOJAaXKHBaHUe JONYyCKaeTcsd YYHThIBATb TOJIBKO FOPH3OHTANbHYIO CO-
CTaBJAIOINYI0 CEHCMHUECKOTO BO3JeHCTBHS.

K n. 5.38. IIpu BLINO/IHEHHH pacyeTHHIX NpoBepok no n. 5.38 neo6xonu-
Mo AudbdepeHIHPOBAHHO NOAXOAHTD K OLleHKe YCTOHUHBOCTH BEPXOBOTrO H HH-
30BOTO OTKOCOB IIOTHHBI.

Jlns BepxOBOro OTKOCa BO BCeX CAyYasax KO3Q(HIHEHT YCTOMUHBOCTH
HanGoJjiee OmacHOH NMpHU3Mbl OGpYyLIeHHS, OnpelesieMull 0 YKa3aHHAM Jeil-
CTBYIOLIMX HOPM IPOEKTHPOBAHHS ¢ YUeTOM CelCMHYeCKOro BO3AefcTBHUA, 3a-
AaHHoro KoadduunuenToM CeliCMHYHOCTH, BCerfia AojKeH Onth Gosbiie enu-
HHIBL

Ecan ycToituuBOCTb BEPXOBOTO OTKOCA OKaiKeTcs HeoGecrneyeHHol, TO
npoBepsieTcsl BO3MOXHOCTb €€ MOBBLIIIEHHS] TMyTeM 3aMeHH MaTepHana (c
LeAbI0 YBeJIHYEHHS PaCueTHOTO CONPOTHBJEHHS CABHIY, a TaKXKe MOBLILIEHHS
K03 unueHTa GHILTPALHH H COOTBETCTBYIOLIEFO CHHXKEHHS THAPOAHHAMH-
9eCKOTro JaBJieHHs), YKAAAKH NPUTPY3KH H3 KPYNHOrO KaMHS HJIH NpUMEHe-
HHS APYTHX KOHCTPYKTHBHBIX MEp, B TOM YHC/E YIOJOXEHHS OTKOCa.

JIns HH30BHIX OTKOCOB, cOriacHO yKasaHusM n. 5.9 raasu CHull, nony-
CKaeTcs OHOJI3aHHe BhIZEJAEHHO!N NPH3MLL OOPYIIeHHs, eCH 3a NepHOA AeiicT-
BHSI 3eMJIETPSICEHHSA ee CMellleHHe He NPHBeeT K paspyLIeHH|o HIH NoTepe yc-
TOflUMBOCTH BCEro COOPYKEHHS H K NPOPHIBY HANOPHOro PPoHTa H He HOTpe-
6yeT 3aTpaT Ha BOCCTaHOBJIEHHE, IPEBHILIAIOLIHX YBeJTHYEHHE CTOHMOCTH ILJIO-
THHBH TIPH YNOJIOXKEHHH HH30BOTO OTKOCA A0 BMOJIHEe Ge30MaCHBIX Npeesos.
IlpaxkTHueCKH MOXKHO JOMyCKaThb CMellleHHe OTCeKa O6GpYylleHHA MO BHGpaH-
HOM NOBEPXHOCTH CKOJIbXKEHHS HA BeJHYHHY A0 1—39% oT HauGoabuiero pas-
Mepa IPH3MEI O6GPYIIEHHS IVIOTHHBI (CYHTAs, YTO HHXKHHI npefes OTHOCHTCSA
K cOOpyxeHHsAM | Knacca KanMTaJbHOCTH, a BEPXHHI — K COOPYXEHHAM
OCTaJbHBIX KJ1acCOB).

ITpu BHINOJHeHHH NpoBepoK mo n. 5.386 B cooTBercTBHHU C 1. 5.9 paspe-
maeTcs JOMYCKaTh OChIIaHHE MaTepHa/ia BepXHeH 4acTH KaK HH30BOM, Tak H
BEPXOBOH NMPH3M, IPHUeM MAKCHMAJbHOE OCHIIAHUe ONpeAeNseTcs YCIOBHAMH
obecrnedeHHs JOCTATOYHOR 3AHTH NPOTHBODHALTPALHOHHBIX YCTPOACTB (A~
Pa, 9KpaHa) W HeONyIeHHS MPOPHIBAa HaNOPHOro GpoHTa.

PexomeHaanuu mo pacuyery ycTOHYHBOCTH OTKOCOB IJIOTHH H3 MECTHBIX
MaTepHaJIOB Ha CABHI H Ha OCHIIaHHE NPHUBOJATCA B NMpHJOXKeHHH 6. B Han-
6o/iee OTBETCTBEHHEIX C/IYYasiX PH HEOOPATHMBIX CMEILEHHSIX OTKOCOB PeKo-
MeHAyeTcs IPOH3BOAHThL TaKXKe JOMOJHHUTENBbHYIO MPOBEPKY HAa HX BHINOJA-
JKMBaHHe IO YKAa3aHUSIM, IPHBOAHMEIM B TOM Ke NIPHJIOKEHHH.

5.39. C nesbio NOBHIIEHAS YCTOAYHBOCTH OTKOCOB B INIOTHHAX H3 IPYH-
TOBBIX MATEPHA/IOB HPH CEACMHYECKHX BO3JAEACTBHAX CJeAyeT NpefycMaTpH-
BaTh MaKCHMaJIbHOE YIJIOTHEHHE HapYXKHbIX HPH3M, 0COGEHHO B 30He, pacio-
JIOXKEHHOM GIH3KO K I'PeGHIO IVIOTHHBI, a TAKXKE NPUTPY3KY OTKOCOB KAMEHHO#M
Ha6POCKOH HIIH Ke/le306eTOHHBIMH TITHTAMU U JIP.

K n. 5.39. HaunGonee BhicokHe Tpe6oBaHUs K IVIOTHOCTH YKIRAKH MaTe-
PHajla I/IKHEl NIPEABABAATLCS IPH BO3BEJGHHH BEPXOBLIX NPH3M, AJSA KOTO-
PHIX JOJKHO cOGMIOAATLCA ycoBHe 45, npuBeieHHOE B NOSACHEHHAX K 1. 5.36.
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I[Jm TMPHTPY3KH OTKOCOB CAEAYyeT NHpPHUMEHsiTh NpenMyluecTBéHHo Kpytl-
Hblfi pBaHLIl KuMenb, B cayude npumeHenun Meieso0eiGHHMX IUTHT B BHX
HeoGXOEMO YCTpauBaTh PaBHOMEPHO pacupelie/ieHHble OTBEPCTHS OO6Ien
naomaabio He meHee 0,3 oT o61eli NAOMIAZH TWIHTHL.

5.40. I1pu BriGope cXeMHl pa3pe3kH GETOHHBIX NMJIOTHH TeMIepPaTypHHIMH
H KOHCTPYKTHBHLIMH INBAMH CJIEAYeT YUHTHBATb HaJHYHe OCNaGJeHHLIX 30H
B OCHOBaHHMH IJIOTHHH WJIH B GeperoBblX CKJIOHAX, NMpelycMaTpHBas KOHCT-
PYKLHH, fonycKalomue AedopmaunH yactefi coopyxeHuit 6e3 HapymeHRHR Bo-
AOHENPOHHUAEMUCTH HAOPHUTO (PPOHTA.

5.41. TloproBele orpagHTe/bHble COOPYXKEHHS (MOJHI, BOJHOJOMBI
H T. I.) NPH pacueTHOM cefiCMHYIHOCTH 8 H 9 6ans0B peKOMEHAYeTCsl BO3BO-
JHTb U3 HaOGPOCKH KaMHfA, OGLIKHOBEHHbIX 1 ¢aCOHHBIX MaCCHBOB HJIH H3 Mac-
cHBOB-THraHToB. [Ip# 3TOM yribl HaK/I0HAa OTKOCOB B 3THX COOPYKEHHAX TIPH
ceficMuyHOCTH 8 1 9 6a/1JI0B ceLyeT yMeHbIIATh COOTBETCTBEHHO Ha 10—20%
NPOTHB AONYyCKaeMbIX B HECEHCMHUECKHX paHoHax.

K n. 5.41. B cooTBercTBUH € TPe6OBAHHAMY 3TOI0 NYHKTA C/IeAYyeT yIH-
THIBATDb, YTO Goslee cefiCMOCTONKHMH SIBJISIOTCA NOPTOBBIE IMAPOTEXHHUECKHE
COOPYKEeHHSI ¢ CHMMETPHYHBIM (OTHOCHTEJBHO BePTHKaJbHON NPORONbHOK
IVIOCKOCTH) NpodHIeM IONepeyHOro cedenus, obaanalounne MeHbIIHM BeCOM
H cocTosimiMe H3 Oojee KPYIHHIX 3JeMeHTOB. BaxHyo poab B ofecrneueRuu
celfCMOCTOMKOCTH HIpaioT HHXKEHEPHO-FeOJIOTHYECKHE YCJIOBUS H CBOHCTBA
TPYHTOB OCHOBaHHH, KaueCTBO NMPHMEHAEMLIX MaTepHa OB, IPaBH/bLHHNA BH-
60p KOHCTPYKUHI H COGJIIOfeHHE TEXHHYECKHX YCJIOBHR IPH NPOH3BOACTBE
pabor.

Bosiee 6/1aronpHATHBIME C TOYKH 3pEHHS CefiCMOCTOMKOCTH NOPTOBHIX
TUIPOCOOPYKEHHH ABASIOTCA CKa/bHbIe, a 3aTeM MJIOTHBIE NecyaHbie H rJHHH-
cThle OocHOBaHHA. [IpH Ha/MuYHH B OCHOBaHMH COOPYKEHHI HEYCTOAYHUBHX
PHIXJLIX NECHaHBIX, MBIJAEBATHIX H HJHCTHIX FPYHTOB MOTYT NPHMEHATHCSA HX
YIJIOTHEHHE, TI0JHOe yAajleHne WIH YacTHYHas 3aMeHa MecyaHO-rPaBelMCTHI~
MH CMECSIMH, OCHOBAHHSl M3 NJHHHLIX CBail, NepeAalolluX Harpy3Ku Ha Goaee
ycTofiuHBHIe HMXKe3aJieralolue TPYHTH, H ApYrHe MepPoNpHATHS 1O NOBHIIE-
HHIO HecylleH cmocOGHOCTH OCHOBaHHUSA.

Heycrofiuupbie peIXjbie CTPYKTYPHE TPYHTa 06pasyioTcsi B a/JIOBHAIb-
HBIX PEYHHIX H MABOAKOBHIX OTJIOXKEHHSX Ha MOPCKMX NoGepexXbAX, a TaKKe
DPH HCKYCCTBEHHOM 0Gpa30oBaHH TEPPHTOPHH myTeM HamhuiBa. TakHe ocHOBa-
HHS COOPYKeHH# HOJABEPKEHEI NIPH COTPSICEHHAX HEPABHOMEPHHIM OCaZKaM H
CIBHTaM.

OrpaautenbHole W GeperoykpenHTeJNbHbIE COOPYXKEHHS H3 HaGpOCOK
KaMHsl, OGEIKHOBeHHHX H (PHIYpHBIX MaCCHBOB SIBJASIOTc Hanboiee ceficMo-
CTOHKHMH.

I'paBuTanuoHHbBe NOPTOBble THAPOTEXHHUECKHE COOpYy:KeHH: Goabme,
yeM KaKue-JuG0 Apyrve, Tpe6YIOT NPOYKLIX H yCTORYMBLHIX ocnoBanui. Orpa-
ZuTe/bHbIe COOPYXKEeHHsI H3 MaCCHBOB-THIaHTOB ABJAIOTCA GoJee ceficMocTO -
KHMH TI0 CPaBHEHHIO C APYTHMH COOPYXKEHUIMH THIIa I'PaBHTALHOHHOMN BEPTH-
KalbHOM cTeHKH. PexoMeHAyeTc# KOMOHHHDOBAHHAf CHCTeMa 3aNOJHEHAA
MacCHBOB-THMAHTOB, MO3BOJSION[AA NIOABEM H [TePEeCTaHOBKY ITOHTOHOB.

Jns yMeHblleHHs HaNpsKeHUA B OCHOBaHUAX M IOBHILEHHS ceficMOCTOil-
KOCTH DEKOMeHAyeTcs IPOM3BOAHTH YIIHDEHHe IOJOIIB IPAaBUTALHOHHBIX
TIOPTOBLIX COOPYKEHHH.

Y4acTKH NPOTSAKEHHBIX COOPYKEHHH ¢ PA3JHYHBIMK MO HX IJIHHE KOHCT-
PYKuMei, 'DYHTOBBIMH YCJIOBHAMH, I'NIyOHHaMH, HarpyskaMH XOMKHM OTHAe-
JATbCA APYT OT APYra aHTHCelHCMHYECKMMH IIBAMH, OGBIYHO COBMeLIaeMHMHU
¢ ocagouHeIMH mBaMu. OTlesbHble Y4aCTKH COOPYKEHHH C Pe3KO OT/IHYaIo-
INHMHCSA OT OCTaJIbHOM KOHCTPYKUHH MaccaMH, XKECTKOCTSIMH TaKKe JO0JIXKHAI
OTHE/IATHCA AHTHCEHCMHUECKHMH MIBaMH.
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5.42. TlpuuanbHbie COOPYXKEHHA CleXyeT, KaK NpaBHJIo, BO3BOLUThL B BH-
Jle KOHCTPYKUMH, He NOLBEPIKEHHEIX OHOCTOPOHHEMY JaBJeHHIo rpyHTa. Ilpu
HEBO3MOXXHOCTH BHINOJHERHA 3TOr0 YCJIOBHS HAlJIEKUT NPHMEHATb 3aaHKe-
peBHHe crajbHHe ITYHATOBHE CTEHKH NPH HECKAJbHHX OCHOBAHHAX H CTeH-
KH M3 MaCCHBOB-THTAaHTOB NPH CKaJbHHX ocHoBaHusXx. IIpH ceficMuuHocT® 7
H 8 6a110B IONYCKAETCA TaKKe NPUMeHeHHe CO0PHBIX KOHCTPYKIMA U3 Kiak-
KH OGHIKHOBEHHHX MACCHBOB M [P. C BHIOJHEHHEM CIeNHAJbHHX KOHCTPYK-
THBHHIX MEPONPHATUH 1O YCHJIEHHIO MOHOJHTHOCTH COOPYIKEHHH.

K 1. 5.42. Ha npuuanax, BO3BOZHUMBIX B CeficCMHUECKHX pafioHax, BO H3le-
JKaHHe CYIMECTBEHHOTO YBEJHUEHHS celicCMUYeCKHX Harpy3oK Ha 3TH COOpYxe-
HHS, He PpeKOMeH/yeTcsl pacnojarath CKiajbl, KpaHOBHE YCTPOHCTBA H T. II.,
a NPH HX PACMOJOXKEHHH Ha MIPHYaJle AOJKHB NPOH3BOMUTLCA COOTBETCTBYIO-
mue pacueTH.

Bepxuue cTpoeHnst cBafiHbIX COOPYKEHHH MOrYT BO3BOAHTHCH KaK MOHO-
JIHTHHIMH, TaK H COOPHLIME NPH YCJIOBHU NMPHHSTUS CELMaNbHLEIX Mep 1O 3a-
MOHOJIHYMBAHHUIO CTHIKOB, y3/10B coefuHeHu# u 1p. CienyeT npuMeHaTb Gojiee
KpynHele cGopHble 3jeMeHTH. CoeduHeHHs1 COODHBIX 3/1eMEHTOB BEPXHEro
CTPOEeHHs MeXAYy coboli cienyet Aenarth XKecTKHUMH. JlonKHa GHITH HCKITIOYe-
Ha BO3MOXKHOCTb CIBHI'2 HJIH CPbiBa GaJIOUHBIX ¥ INIHTHHIX BEDXHHX CTpOe-
Hu#t B J1I060M HanmpaBJeHHH.

ITpoYHOCTL CTHIKOB MeXIY CeKUHSIMH JKeJe306eTOHHBIX CBaii-060s0ueK
JLOJI?KHA COOTBETCTBOBATb NPOYHOCTH CAMUX CeKUHME U 06eCrneunBaTh BOCIPHS-
THe YCH/IHIA B MOMEHTOB.

Merannuueckue feTany B COEAHHEHUSX COOPHBLIX 3JIEMEHTOB NOJIKHH
6HITH 3aUIHLIEHH OT KOPPO3HH.

CoopyxxeHHs! THMA 3aaHKEPEHHBIX TOHKHX CTaJIbHBIX WINYHTOBHX CTEHOK
ABAKAIOTCA CefiICMOCTOMKHMH NpPH YCJIOBHH TOCTATOUHOM NPOYHOCTH aHKEPHBIX
yCTpOiCTB.

Jnst noBHILIEHHST MOHOMUTHOCTH COODPYKEHHIl U3 MacCHBHON KJAalKu pe-
KOMEHAYETCS NpelycCMaTPHBATh CIeNYIOIIHe MePONPHATHS:

yBeJIMYeHHe Pa3MepPOB MAaCCHBOB C LeJbI0 NEPEKPLITHS 10 BO3MOXHOCTH
CTEHOK B IONEPEYHOM HanpaBJeHWH ¥ YMeHbLIEHHS KOJHYECTBA LIBOB;

npUMeHeHHe Kese306eTOHHBIX 6asIOK, NJIHT, MOSCOB; MacCHBOB C rpe6-
HSIMY, Na3aMy, MAXTaMH; MeTaJJIHYeCKHX 3aK/MIafHbIX AerTantell ANA CBSI3H
MacCHBOB MeXAY co0O0 U ¢ HaACTPONKAMH U JAP.

Ins noBbIlIeHHS CeHCMOCTOMKOCTH NMPHYA/IbHLIX COOPYXKEHHH THma Ha-
6epexXHbIX CTEHOK MPOMU3BOXUTCS aHKePOBKA HX BEPXHUX CTPOEHHE X oro-
paM, pacroJiaraeMeIM Ha YAaJeHHH OT KOpPHOHOB coopyxeHuit. BoJsee cei-
CMOCTOMKHMY SBJSAIOTCS aHKEPHLIE ONIOPH B BHAE XKes1e306eTOHHOTO POCTBEp-
Ka Ha OCHOBaHMHM M3 KO3/OBEIX CBai, COCOGHBIX TepeNaBaThb HATPY3KH Ha
HUXKenexalue 6osee MPOYHEIE H MeHee NOABHIKHEIE TIPY CEHCMUYECKHX BO3-
nefiCTBUSIX eCTECTBEHHbIE CIOH OCHOBaHHA. Pa3Mephl aHKePHBIX TJIHT onpese-
JISIOTCA pacyeToM. AHKepHble TIMTHL JOJIKHB PaclosiaraTbCsl Ha 3HAYHTENb-
HBIX PACCTOSIHHAX OT COOPYXKeHHH W ObIThb [JOCTaTOYHO 3arJyGJeHHBIMH.
CranbHbie aHKepa peXOMeHJIyeTcs ONHPaTh Ha ONODPH H3 AePeBSHHEIX CBail.
KoHcTpyKunu CONpsiXKEHHST aHKEPOB C COOPYXXEHHSMH M aHKEPHHIMH Onopa-
MH JIOJI)KHBEI HCKJTIOYaTh BO3HHKHOBEHHE H3THGAIOIHX MOMEHTOB B aHKepaXx.

s 3achINOK 32 CTEHKU CJIEGLYET NPHUMEHATH MECOK U FPaBHil ¢ BO3MOXKHO
GONIBIIAMHA YTJIAMH BHYTPEHHETrO TPpeHus, KaMeHHble TIPU3MHI LeJecoo6pasHee
yCTpauBaTh H3 PBaHOTO KaMHA. 3achinka FPYHTa 3a CTEHKY JHOJKHA IPOU3-
BOAHTBLCA MOCHOAHO C YMJIOTHEHHEM KaXJIOro orchimaemoro ciost. He peko-
MeHyeTcst YCTPORHCTBO 3aChINOK 32 CTEHKaMH NYTeM HAMBIBA C IeJIbI0 HCKJIIO-
YEHHSI MPOCANOK H PAa3XKHKEHHS BOXOHACHLILIEHHOTO PHIXJIOTO TPYHTA 3aCbl-
TIOK TIPH 3eMJIETPSCeHHAX.

nOlleaHOBHe NYTH 32 CTEHKAMH CJeAyeT YCTpPpauBaTb Ha OTHEJbHbIX
CBafiHHIX OCHOBAHHAX C Nepefayefl Harpy3oK Ha INyGHHHBIE CJIOH OCHOBAHHS.
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5.43. Ilpu BHIGope Tpacc KaHAJIOB B paifoHax ceficMuuHOCTbIO 8 1 9 Gan-
JICB CACAYET, N0 DOOMOIKHOCTH, HO6CraTL, neGraronpusATIHY B CefiCMHECKOM
OTHOIIEHHH 30H C OCHINSIMH, OTIOJI3HAMH, 'PYHTaMH PHIXJIOTO CIOXKEHHS M T. 1.
Ilpr HEBO3MOXKHOCTH BHIIIOJIHEHHS 3TOTO YCJOBUSI cllefyer MPHMEHATb r'ué-
KHe NPOTHBOPUIALTPALHOHHLIE OGIHIIOBKH KaHaJOB — COOPHHEE GETOHHLIE HITH
JKes1e306eTOHHbNEe IVIHTH C NORATIAHBHIMH CBASAMH, a TaKXKe NOKPHTHA U3
acdanbrobeTona H acdaJbTOBLIX MaTOB, CHHTETHUECKHX NJEHOK H T. I

5.44. Ilpu npOeKTHPOBAHHU TYHHeJell H APYrHX NOL3EMHHIX COOpYHKe-
HufA B pafionax ceficMnaHocTio 8 1 9 GaanoB caenyer n3GeraTh yuacTKOB,
CJI0XKEHHHX NOpojlaMH C GOJIbIUHM FOPHBIM /laBJieHHeM, 30H C TeKTOHHUEeCKH-
MH HapyIIeHHsSIMH, a TaKXKe 30H, B KOTOPHIX BEpPOSITHO BO3HHKHOBEHHE OMOJ3-
HEBHIX SIBJIEHUH.

ITpu Heo6XOMMMOCTH CTPOHTENbCTBA 3THX COOPYXKEHM# B yKasaHHHIX yc-
JIOBHSIX ClellyeT mpelycCMaTPHBATh ClENHANbHOE apMHPOBaHHe GETOHHHIX H
XeJ1e300eTOHHBIX 0GeJIOK HA He6aaronpHATHLIX y4acTkaX TPacCHl.
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Npusoxncenue 2
(CHaull 11-A.12-69)

CNMCOK HACEJEHHBIX NTYHKTOB CCCP,

PACNOJIOKEHHBIX B CERCMHYECKHX PAHOHAX, C YKASAHHEM
NPHHATON AN HHX CEHCMHYHOCTH B BAJIJIAX

Yxpaunckas CCP

Anynka —8 T'opogok —6
Anymira —8 I'ypayd —8
Ananbes —6 T'ycaman —6
AnppeeBo-MiBanoBka —6 HNauwasa —6
Apuus —7 Hepaxus —6
AspodioTckuit —6 Henstun —6
Baara —6 JKynunka —6
Banaknasa —7 JoGpoMHib —6
Bap —6 Hoanna —6
Baxuncapait —7 Jporo6biu —6
Bearopoa-InecTpoBekHil —6 JyraeBubt —6
Besoropck —6 Esnartopusi —6
BeasieBka —6 JKMepHHKa —6
Beperoso —7 3a6onoToB —6
Beperomer —6 3anemukn —6
Bepesnno —7 3acraBHa —6
Bepesoska —6 3ysa —6
Bepwazns —6 HpaHoBka —6
Boarpan —8 Hsano-Ppankosck —6
Bonexos —6 Hamana —7
Bopucaas —6 Hipnyenck —6
Boponuno —7 Hpmasa -7
Bopuies —6 Kanym —6
Bpaunas —6 Kawmenen-TTogosnsckui —6
Bynanos —6 Kaua —6
Byuau —6 KenbmeHn1bt —6
ByuteiHa —7 Kupogckoe —6
Banusipka —6 Kunus -7
BianucnaBoBKa —6 Kuumasp —6
Baruxosust —6 Koarima —6
Beauknil Buiukos —7 Kosombist —6
Besinkas MuxaiioBka —6 KonslynHib! —6
Bennkas Bpaauneeka —6 Koponen —6
Bepxosuna —6 Kocos —6
BuxHuua —6 Koroscx —6
Buskoso —7 Kpacnouasck —6
Bunorpanos -7 Kpacusle OkHEI —6
BuHbKOBIBI —6 Kprixonoss —6
BoskoBuHubI —6 Ky#6ereno —6
Bousogel, —7 Kyrb! —6
Bopoxra —6 Konaitropog —b6
Beirona —6 Jlucern, —6
IafiBopon —6 Jlio6auieska —6
I'sapgaefickoe —6 Jlanunn —6
T'epua —7 Mexropne —7
Taei6oxas —7 Menbuuna-ITogonsekas ~—6
T'HuBaHL —6 Morunes-TTogoabekuit ~—6
T'opoaenka —6 MonacrhipHcKa —6
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Myxaueso
Myposanubie Kypuiosiust
Hapnsopnas
Hosas Ymuua
Hosocesnia
O6eprun
OBugnONOMBL
Ounecca
Oxradpbckoe
Oubronods
OppkoHUKHAZE
OTbing
[eperunckoe
[Mepeunn
[Mecyana
Ilecuyanka
Heuenexuu
ITerpoBka
TToyToBoe
ITyruaa
Ipumopckuit
Pasgenbras
Paxos

Penn
Pynuuna
Cappanb
Capnropa
Caku
CamGop
Capara
Caranos
CaJasiBa
CeBacrononb
CeKupsinbl
CensiTuH
CepnHesoe
Cumens
Cumdepornonn
CkoJe
Cunasokoe
CnoGoaka
CwmoTtphu
CHATBIH
CoBerckuil

Bajimakana
Benbupl
Bennepnt
Beccapabka
Bparyuanst
Bpuyann
Brikoseit
BuuineBka
Bysakauentbl
Tnoxstubl
T'uanrny

—7 ConosuH
—b6 CrasHoe

—6 Crapuiit Cam6op
—6 Crapas Ymutia
—7 Crapmuiit Kpuim
—6 Crpoxunen
—6 Crpotit

—6 CyBopoBo
—6 Cynax

—6 Tapyruso
-7 Tarap6yHapht
—6 Taymay

—6 Toascroe

—7 Tomauinogb
—6 Tpocrsinen
—6 Tpyckasen
—6 Tyabunn

—6 Typka

—6 Tauen

—6 Yxropojk

—6 Yere-Yopna
—6 Deopocus
—7 Dopoc

—8 D pyH3oBKa
—6 XMenbHHLKKH
—6 XoTHH

—7 Xycr

—6 XbipoB

—6 Lle6pukoBo
—7 YeyenbHuk
—6 YemepoBLbl
—7 UepHeBLb!
—7 UYepnennna
—6 YepHoBubl
—7 Yon

—7 YoprkoB

—8 Llapropon
—6 HInnxos

—6 IlleGeToBKa
—6 SImnonp

—6 SIpemMuya

—6 S pMOAHHLE
—6 Slenns

—6 Slara

Moungasckaa CCP

—8 I'puropuonon
—7 Jlouaiomanst
—7 Jpokus

—7 Jly6occapbt
—7 Eunus

—7 Karya

—7 Kanapaw
—8 Kamenka
—8 Kapnuuenn
—7 Kaymaubt
-7 Kuwunes

—b
—6
—6
—6
—6
—7
—6
—7
—7
—7
-7
—6
—6
—6
—6
—6
—6
—6
—7
—7
—7
-7
-—8
—6
—6
—6
—7
—6
—6
—6
—6
—6
—6
—7
—7
—6
—6
—6
—7
—6
—6
—6
—6
—8

—7
—7
—7
—7
—7
—8
—7
—6
-7
—7
—7
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Kompar
KopwemThr
Korosckoe
Korroxaunt
Kpachoe
JlazoBck
JleoBo
JlunkaHbl
Oxnnna
OJioHeTH
Oprees
TIpuMopckoe (BOCTOYHOE)
Pesuna
PriGuuna

AGunck

Annep

Anamna
AnmepoHck
Apmasup
Apxanresnbckas
Apxuno-Ocunoska
Aduncknit
AxTeIpCKHi
Auyepo
Benopeuenck
Becckopbuas
Bploxoscukan
Bapenunxosckas
Bepxue6GakaHckui
Bericeakn

Taiipyx
lenengkKuk
TCupeit

Topstunii Kirou
I'puBesckast
T'onoBuHKa
I'ynabkeBHYH
Jxy6ra
Junckas
Wnpckui
Kasxasckas
Kanunuuckas
Kanyxcxas
KamenomocTckuit
Koperosck
KpacHoapmeiickast
KpacHorBappeiickoe
Kpacuasg Tlongna
Kpacuozap
Kponorkui
Kprmck
Kypranunck
Kyrauc

Jla6HuCK
JlanoxcKas

44

—8 Prinikanst

—7 Cana6onaes

—7 Copokn

-7 CrpaueHs

—6 Tapaknnsa (Kaitnapckas)
—7 Tapakausa (Boarpagckas)
—8 TesenenrTsr
—7 Tupacnons

—6 YHreHBl

—6 danemTsl

-7 Djopertth!

—7 Yapwip-Jlydra
—6 Uumunius

—6 Sprapa
KpacHoaapckuii kpait

—6 Jlazapesckoe
-7 Jloo

—6 Maitkon

—6 Mapbsinckas
—6 Mensesesckas
—6 Mocrosckoit
—5 Hosomanopoccuiickas
—6 Hosopoceuiick
—6 Hogoruraposckas
—6 Hedreropck
—6 Hosoky6auckuiy
—6 OkTa6pbcKuil
—6 Qazrunka

—6 Orpagnas

—6 ITakoBeKHit
—6 IlerpoBckas
—6 [Nonexykai
—6 IceGai

—6 Porosckast

—6 Cesepckas

—6 CnassiHck-Ha-Ky6anu
-7 CoBerckas

—6 Coun

—6 CrnokoiiHas

—6 Tamann

—6 Tounuccras
—6 Temuproesckas
—6 Tempiox

—6 Tumamesckas
—6 Tyance

—6 YnoGuas

—6 YcneHckoe

—6 Yerp-Jlabunck
-7 XageiKeHck
—6 XoumMckHit

—6 Xocra

—6 Ueprnomopckuit
—6 Maymsn

—6 [lenok

—6 [IloBrenoBcKHil
—6

—7
—6
—6
—7
—7
—8
—7
—6
—7
—7
—7
—8
—7
—8

—7
—7
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
-7
—6
—6
—6
—6
—6
—6
—7
—6
—6
—6
—6
—6
—7
—6
—6
—6
—6



AnexcannpoBckoe
Bemmmarup
Baaronapzoe
Bepxuuit Apxnia
Teopruesck
T'puropunonucckas
TopsueBoncKHil
Eccentyxn
JKes1e3HOBOACK
esneHuyKcKast
Hrosemieso
Wcnpasuas
Kapauaesck
KucaoBoack
KouyGeesckoe
Kypaxuioso
Kypcaska
Kypckas
JlepmonTOB
Munepanbusie Boaw

Baxkcan
Maiickuit
Hanpuuk
Haprxana
Tpoxnanubii

Anarnp
Apnon
Becaan
Bunorpajuoe
T'nzens
Kapnxun
Maiyra

Apryn
Ayxoi--Mapran
Beneno
T'sapaeiickoe
Toparopekuit
T'posusiit
T'ynepmec
Kapa6ynak
Kapranuuckas
Maurobex
Haprepeunas

Crasponoabckuii kpait

—6
—6
—6
—7
—6
—6
—7
—7
—7
—7
—7
—6
—7
—7
—6
—7
—b6
—6
—7
—6

Haryrckoe
HesuHHOMEICCK
Hosuit Kapauah
OpKOHHKHI3eBCKUH
IMperpagnas
Taturopck

Poxxkao

Cat6mncKoe
Ceprueska

ConpaToBo-AEKCaHAPOBCKOE

Craspononb
Crennoe
CyBopoBcKas
Cynranckoe
Tebepna
Yerb-JKeryTHHCKasA
YukeKen

Xa6e3

Uepkecck
DnpbpyceKuit

Ka6apuuno-Bankapckaa ACCP

-7
—7
—7
—7
—7

Coserckoe
Crapoii Jlecken
ToipHBIAY3
Yronbubii
Sab6pyc

Cesepo-Ocernuckas ACCP

—~7
—7
—7
—7
—7
—7
—7

MusypckHit
Mosgnok
OpaxxoHHKHA3E
Canon
Xymaunar
Yuxkona
DJIbXOTOBO

Yeueno-Hurymckas ACCP

—7
—7
—7
—6
—7
—7
-7
-7
—6
—7
—6

Haspans
Haypckas
HoBorposHeHCKRi}
Hoxait-I0pT
OpIKOHHKHI3EBCKAA
Tepsomaiickoe
CoBerckoe
Ypyc-Mapran
YepBaennas
laan
lenkoBckas

—7
-7
—7
—7
—7

—7
—6
—7
—7
—7
—7
—7

-7
—6
—7
—7
—7
—7
—7
-7
—6
—7
—7



Arpanu
Axymia
Auncy
Babatopr
bexra
Benumxkn
Bupiouex
Botaux
Byfinakck
Tepreduns
T'ynu6

Harecranckue Orau

HepGent
JLBLIBIM
Habepbam
KapaGynaxxent
Kacnuiick
KacymKkeHT
Kasikent
Kuznsp
Kusuaopt
Kpa#noska
Kypax

Arznam

Arpawm
Armxabenu
Aicrada
Aunu-Baitpamirst
Antniaray
Anynnraar
Ansat-Ipucraus
Aprem-Octpos
Acrapa
AcTtpaxaHka
Acrpaxan-basap
Axcy
Banamxaps!
Baxy

Bank

Bapna
Besokaust
BenposaHn
Bupmait
Baprauier
Taapyr
Teokuait
I'opanus
Topran
Jlanpmamenin
JanrkecaH
IlxeBpann
Hoxynsda

JuBnun
46

Jlarectanckas ACCP

—7
—b6
—7
—6
—7
—7
—6
—6
-7
—7
—6
—7
—7
—7
—7
—7
—7
—7
—7
—6
—7
—b6
—6

Kymyx
Jlepamn
Jlonarun
MarapaMkesT
Maxaykasa
Mapxanuc
Mexenbra
Pyrya
Ceproxadga
Cosetckoe
Cyaak
Tasipara
Tnur
Tapku
Yuuykyns
Yprapax
Yeyx-Uai
XacaBiopT
Xus
XyH3ax
Xyunu
Lypus

Asep6aiinxanckas CCP

—7
—7
—7
—7
—7
—7
—7
—7
—7
—7
—7
—7
—8
—7
—7
—7
—7
—8
—7
—7
—8
—7
—7
—7
—7
—7
—7
—8
—8
—7

JlyBannubiit
Ernax
JKnanosck
JKunoi
3anresan
3akaraJjn
3apnob
3apHasa
Hm. 26 Bakuuckux
Komuccapos
Wmumau
Ucemananbi
Hcrucy
Kasax
Kasu-Maromen
Kapanar
Kapacy
Kapauana
Kapaepn
Kaxu
Kacym-Ucmannon
Kena6ex
Kens6anxap
Kepres
Kuxaba
Kunszu
Kuposo6azn
Kuposek
Kpacuetit Basap
Ky6a

—b
—7
—6
—T
—7
~—7
—7
—~7
~7
—6
—7
-7
—6
—7
—7
—7
—7
—7
—6
—6
—7
—6

—7
—7
—7
—7
—8
—8
—7
—8

—7
—7

—8
—7
—7
—7
—7
—7
—7
—8
—7
—7
—8
—7
—7
—7
—7
—7
—7
—7



Ky6atau
Kycapu
Kyrkauien
Konarkensa
Ryuranuckuit
Kropnamup
Jlaruy
Jlaunn
JlenkopaHb
Jlepuk
Jlok6araH
Jlenun

JIskn
Mapnarus
Mapnaxsas
Maprynn
Macanant
Mamrara
MuHrevayp
MHuUHKHBAK
Mup-Baunp
Myxranup
HapumanaGan
Hadranan
HaxnueBaub
Hedreuana
Hopamen
Opaxonukunze (CepepHblit)
Opnxonuxugze (FOxHbIH)
Opay6ax
INaparavai
TMupcarat
Mopr-Wabuu
Ipumopck

Arapak
Asns6exon
Ajipym
Anasepau
Aunares
Amacus
Anunemsa
Anapan
Apapar
Ap3uu
Aparanasan
Aprauat
Apruk
Axrana
Axra
Arapak
Amrrapak
Basapuait
Bacapreuap
Bepn
Benu

—8 Tpumn6
—7 TTymxkuho
—8 Caarist

—7 Ca6upabarn
—7 Cabynun
—7 Capbirint
—8 Canbsiubl
—8 Cacdapanues
—7 Cua3sanb
-7 CrenanaxepT
—7 CyMmraur
—7 CypaxaHst
—7 CHIpBITJIb
-7 Tays

~7 Typuanuait
—7 Ymxaps
—7 Dusynu

-7 Xaunap

—7 Xaumac

—8 XuJust

—7 Xox

—7 Xynar

—7 Xeipaanau
-7 Yenabaar
—8 Yuparunaop
—7 lamxop
—8 1laymsiHOBCK
—7 lax6y3

—7 ITexu

—8 lemaxa
—8 Woanap
—7 Iyuwa

—7 SIpAbIMabE
—7 Slurma

Apmsuckas CCP

—8 BepunTtajnun
—8 Topuc

—7 Tarapun

—7 IacTakept
—8 He6erauien
—8 Hxepmyx
—8 Huanxan
—8 Epesan

—8 Exernansop
—8 WnxeBan
—7 Wm. [Maymsana
—8 Kanxapau
—8 Kanuuuuo
—7 Kanakep
—8 Kamo

—8 Kadan

—8 Kuposakran
—8 Kosarepar
—8 Kpacnocennck
—7 Jlennnakan
—8 JlycaBan

-7
—7
—7
—7
—7
—7
~7
—7
—7
—T7
—7
—7
—7
—7
—7
—7
—7
~7
—7
—7
—8
—7
—7
—7
-7
—7
—7
—8
—8
—38
—7
—7
-7
-7



Jlycaxepr
Mapanuk
MapTyHn
Merpu
Hop-Ksank
HoemGepsn
OxremGepsH
Tlem3ames
Pasnan

A6acrymanu
AGama
Arapa
Anvrenu
AmGponaypu
AmTKen
Acnunpza
Axanuuxe
Axankanaky
AxaJmuesn
Axwmera
Bakypuanu
Bapucaxo
Batymn
Boraanopka
BonHucu
Bopxomu
Bakypuauckuit Augesut
Baje

Banu

Tarpa

Tanu
Tapna6auu
I'ereukopu
Trona
Topu
Tynayra
T'ypaxkaaHu
H3eBpu
Ixasa
Jmanncu
JApauna
Jyumery
3ecradonn
3unaypu
3yrannu
Kas6ern
Kacnu
Kaupern
Ksaucu
Ksapeau
Kena
KoGyaeru
Kyraucu
Kapenn

48

—8 Cesan

—8 Cucnan

—8 Coseralex
—8 Crrurax

—8 CrenaHaBaH
—7 Tymansn
—8 VayHrana
—8 ITaxkansop
—8 SDyMHaA3HH

I'pysunckan CCP

-7 Jlaroaexu
—7 JlaunXanyprac
—8 JlanxuyTr
-7 JleHHHTOpH
—7 JleHTexH

—7 Masnraucu
—8 Mapueyau
—7 Maxapange
—8 Masgxosckui
-7 MecTra

—7 Mupsaann
—8 Muxa-Ixakas
—8 Muxera

—7 Hosuiit Apou
—8 Onu

—7 Opazkonnkuase
—8 Ouamuupe
—8 Tlacanaypu
—7 ITotn

—7 Marapa-Ilupaxu
—7 Pycrasn

—7 Carapenxo
—7 CamTpenna
—7 Cacaum

—7 Caxuepe

—38 Curraxu

—7 CHrOHMUIEHH
—7 Cypamu

—7 Cyxymu

—7 T6uaucu

—8 Tenapu

—7 Txeapuenu
-7 TruGynn

—7 Teptu-Lxapo
—7 TrareTH

—7 Tpuanern
—8 Ypexrn

—8 Kaunmm

—7 Xamypu

—7 XapuctBana
—8 Xobu

—7 Xyano

—7 Ilarsepn

—7 Tlarepu

—8 anennxuxa

—8
—8
—8
—8
—8
—7
—7
—8
—8

—8
-7
-7
—7
-7
—7
-7
—7
-7
-7
—7

—7
—7
—7
-7
—7
—17
—7
—7
—17
—7
—7
—7
—7
—7
—7
—7
—7
—~7
—7
—8
—7
-7
—7
—8
—7
—8
—7
—7
-7
—7
—8
—7
—8



Nanka
Lluremn-1kapo
Linopu
Lixanry6o
Lyxyrunse

I xuHBanu
Yakpa

Apxuan
Ananxa
Annay
Awmy-Hapbs
Aprax
Apuman
Axua-Kyiima
Awmxa6an
Ara
Bamu
BaxapaeH
Baxapnok
Besmeun
Bexkgam
Bengecen
Byraaias
Tacan-Kyau
Taypnax
Teox-Tene
Tynpuoaym
Jaramkax
Hxaura
TxeGen
Hywax
Hm. 26 Bakunckux
Komnccapos
Wckannep
Kaaxka
Kaszaumsuk
Kasb
Kanau-Mop
Kanaauasr
Kapareas
Kapamer-Huss
Kapa-Kana
Kapumiok
Kaps-Unpaa
Kénkonono
KénexrecrIp

Kusea-Appar
Kuspin-ATpex

Akxypran
Axpanmypua

4

—8
-7
-7
—7
—7
—7
-7

Ynarypa
Yoxaraypu
Uxopouxy
Ulaymann
IHopanawu
ITyaxesn

Typkmeuckan CCP

—7
—9
—9
—6
—8
—9
—9
—9
—6
—8
-9
—8
—9
—6
—8
-7
—7
—6
—9
-7
—9
—9
—9
-7

—9
—8
—7
—8
—7
—6
—8
—9
—6
_8
—6
—6
-8
—9
—6
—9
8
-7

Kusbin-Asx
Kusnin-Cy
Kuposck
Kommyna
Korypaene
Kowo6a
KpacHosoznck
KyuM-Har
Kyyam-Mask
Kyurka
Kuspiyapsa
Manay
Meana
Mykpst
He6ur-Har
Ornanias
OxapeM
Torpannynnk
Ilpasaa
TTynuxatym
CBunuOBHA PyxHHK
Cepaxc
Colonanu
Cyunu
Taxra-Baaap
Temxen
TexxencTpon
TanamapuKan
Vopa
Pupiosa
Xapxarana
Xanau
Xopxambac
Uaaga
Yarsit
YapwaHxra
Yesexen
Yemenu-Bur
Unknmisap
Mapaayk
Spanxka
Sluruxana

YaGexckan CCP

-7
—6

Axram
Anmazap

-7
-7
—T7
-7
-7
-7



Anmanbix
AnTHapbik
ANITHHKYIb
Axrop
Amnrpen
Annapes
AHpuxan
Apa66ang,
Axaurapan
ASKRYLYK
Baiicyn
Banabikun
Baxr
Berosar
Bekremup
Bemkent
Bycron
Bapranau
Byanuas
I'asa
Tasaskent
Tannsapan
T'yaap
Tysmcran
JHxamamyit
JxapKypras
JUKHIaTuK
Jxusax
Jxyma
JHenay
Jep6ent
JHexkanaban
Hubanam
JumutposcKoe
JKertricai
3aaMun
3apaGar
Wabuu

Wm. Xam3ei-Xakumsage

Wnruuka

Wckaugnep

Kamamu

Kapa-Kumrax

KapayaGasap

Kapna6

Kapuru

Cr. Kapmn

Kacancaf

Kacan

Karrakypran

Karrakypranckoe
BOZOXPAHU/MLILE

Karrakuumnak

Kenumex

Kenec

Kupna

Kuprunu

50

Kuposo
Kupoeckoe
Kuraé

Koitam
KokaiTst
Kokann
Kokankummaak
KpacHorBapaeiick
Kpacnoropexuit
Kysa

Kysacait
Ky#Guimeso
Kyiumok
Kyprantena
Kympa6ar
Kuisbimsmuax
Jlenutck

[o]

JIanrap (Camapxauackas

06.1.)
Maprenan
Mupagru
Mupaapaban
Muran
MockoBckuit
Jlanemuxap
Hamanran
Hason
Human
Hypara
O6py4eBo
OkTa6pbeKHi
OpnxouuKuA3e
TTaftapbik
TMaittox
Mafman6a
MansanTam
Tlan
IMarrarucap
TTaxTaxop
IckenT
Pycckoe Ceno
Caiipo6
Camapkaun
Capniacenst
CapbiKkyJsb
Cepruau
CilaBsiHKA
Cynepdopedarusiit
Cripaapss
Tahask
Takyusu
Tamabibyrak
TamkeHT
Tepmes
Toktena

Jlaurap (Cypxanpapbunckas
Ga1.)



TionGyras
Vays
Yirypeat
Yayc
Ypryr
Yaryréex
Yukypran
Dapum
Peprana
®denuenko
XaBact
Xaroipun
Xaynar
Xampana
Xopxmaban
XOnKUKEHT
Yagnax
Yupaxuu
Yapraxk
Yamma
UM

Anpacman
Adinn
Ausrrein-Tonkan
Amr
Boabaxyan
Bap3ao6
Baxumicrpoit
Bopyx

Ianun

Tapm

I'mccap

Fycap
HNarana-Knnx
Jaurapa
Haxana
Jamtumxym
Jxkanaran
Hxuprarans
Ily6ypca
Hycru
HAymanGe
3epaBman
Hcnmcap
Umenn Boce
Uwmenn Kuposa

Um. Caprapa-Kapaxana

Hcdapa
KaGyruén
KanuennaGan

(Kyprau-Tio6utckoi 061.)

Kanuuwnatan

(¥Ypa-Two6uuckoit 06.1.)

Kanacku-IToén
Kannbanan

4%

—7 Unumnon

—8 Uunas

—8 Yupuux

—6 Ynrupux

-7 Yyer

—8 IHapbikTel

—9 Waxpucsts

—6 IMupaban

—8 Hlopcy

—8 IIypyn

—7 I0xHBIH ANaMBIIRK

—6 sIabasan

—7 Axkadar

—7 SAurnaban

-9 STHPHKHAILIAK

—8 SIuruep

—8 slarubasap

—7 Slurukypran

—9 Suruions

—6 Siman

—6

Tapxukckas CCP

—7 Kancah

—8 Konxaszaban

-7 Komcomomnaban

—8 Ky#6pimeBck

—8 Ky#h6pimeBckui

—9 Kyas6

—7 Kypras-Tio6e

—8 Kypycait

—8 Jlenunaban

—9 Mama

—8 MockoBckuit

—7 Mymunaban

—8 Hasapainok

—7 Hacpyn

—8 Hay

—9 Hedreatan

—9 Huxunit [Taugx

—9 Hosa6an

—9 Hyassano

—7 Hypex

—9 O6u-T'apm

—8 ORCYKOH

—7 OxTa6pbCK

—8 OkTa6psckuit

—7 OppxoHnRHA3ea0an

—8 TTapxap

—8 IMacmuros

—9 ITeHAKHKEHT

—7 Iunpronnoex
TIponerapex

—8 TIsupx
Pamur

—9 Perap

—38 Pydurap

—8
-7
-—8
-7
-—8
«B
-7
-7
—8
—7
—9
—8
—7
—8
-7
—7
—8
—8
-7
—8

—7
—7
—9
—7
—7
—8
—7
—7
—7
—8
—8
—8
-9
—9
—~7
—8
—7
—9
—9
-9
—9
—8
—7
—9
—9
—7
—8
—7
—9
—7
—7
-9
—9
—9

kil



Canrsop
Capu-Hamma
Cogetatan
Cosetckuil
Tammukabag
Takean
Taxo6
Tobuas-Jlopa
YBak
¥pa-Twbe
Yerysr
Dafsaban

Bapraur
Bany

Bpaur

Hex
Hxaprteipabar
Hmkammwm
Kanan-Xym6
Kapakyas
Kynrapa
JIAHrapKHIIT
Mypra6

Ax-Bynak
Ax-Kyas
Axmys

Axrios
Ana-Byka
Anafiky
Anaubeso
Apan

Axtepex
Apcaan6o6
Ar-Bamn
Basap-Kyprau
Bopro6o
Barken
Boxom6aesckoe
Bopaynckuit
Bypyanait
Bricrposka
I'paropreska
T'posuoe
T'yasua
Hapayr-Kyprau
Henrana
Ileprouxo
Nxanan-ABan
Txanrs-Txon
Jxaursiiraap
Jxerwiorys
JIHAGHH

e

-9

—R

-7
—8
—9
-7
-9
—9

-7

—8
—8
—9

Xopamuur
Hapry
Yopyx-Haipon
Yybex
liTaaprys
Iaxpunay
Ifaxpacran
Mlyruoy
Olypa6
SIpan
Antax

Fopuo-Baxaxwanckan asToHoMHas 06nacTs

—9
—9

-9

—9
—8
—9
—9
—9
—9
—9
—8

HyasBang
Paurxyns
Pourrkana
Pyman
Taxramuiw
Xopor
Yapyr
Magayx
lafimax

Turxaps

Kuprasckas CCP

—9
—8
—8
—9
—9
—9
—9
~—9
—9
-9
—8
—9
—9
—8
—9
-9
—9
—9
—9
—7
—9
—9
-9
—8
—9
—9
—9
-9
—9

Hxuprana
HiopSenuKut
3apaanst
Hpxenrram
Hcku-Haykar
Hccnikara
Hedana
Wtk
Kanxu-Cait
Kazapman
Kauuna
Kamnuuuckoe
Kanunoska
Kaur
Kankartam
Kapa-Bantst
Kapapau (Ouickas 06.1.)
Kapapau
Kapanxuara
Kapakoaka
Kapa Kyan
Kapa-Kynbnxa
Kapacah
Kapa-Cy
Kaparam
Kapayaré6e
Katra-Taaaek

-9
—8
—7

-7
—9
—8
-9
—8
—8
~T7

—9
—8
-9
—9
—8
-9
—9
—9
—8
—9

—9
—8
—9
—9
-9
—9
—8
—8
-9
—8
—9
—9
—9
—9
-9
—9
—9
—9
~—9
—8
—9
-9
—8
—9
—9
—9
-9

Kamxacy (®pyusenckas 06a.)—9



Kamikacy (Oumickas o6a.

3anajHbli)

Kamxkacy (Ouckas o6,

BOCTOUHBI)
Kékahrnp
Kuposckoe
Koscapn
Kok-Tau
Kok-furak
Kopronré6é
Koukopka
Koukop-Ata
Koiuré6é
Komu-Terupmen
KpacHooxTsa6pbeKHit
Kynanak
Kuizapr
Kutasta-dokap
Kriabun-Kus
Kmabinoi
KbisblTyHKIOp
Jlennn-Mxan
JlennHnoan
JletinHCKOE
Jlsrop
Masapcy
Mainaagup
Maiiu-Cait
Mafimak
Mun-Kyw
Moroa
Hapuin
HosoBo3necenoBka
Osropym
OKTA6pbCKOE
OproHypa
Opro-Toxoit
Om
IepBomakckuit

ITokposka (Tanacckuit p-n)
MNMoxposka (FlpxkeBanbcKni

p-H)

AbakymoBka
Apanrapx

Axapan

Akxap

Akkonn

Akcait

Axcy

Axeyar

Axcymbe

Aarabac (CepepHuifi)
Anrabac (IOxunh)
Anexceepka

TIpxepansck —9
—9 Pasar —8

PriGaube —9
—9 Capy —9
—8 Capui-Tam —9
—8 CoserckHit —8
—9 Cyaioxra —8
—9 CocnoBka —9
—9 Cymcap —8
—8 Cy¢u-Kypran —9
—9 Cycambip —9
—9 Tanac —8
-9 Tam-Kymup —9
—9 Tensokouenka —9
—9 Tepex-Cait —9
—8 TokMak -9
—8 Tokrorya —9
—9 Toayk —8
—9 Topya#irup -9
—8 TyHyk —8
—9 Tiorénbcait —8
—9 Tion —9
—8 Yryr —8
—9 ¥Yaren —9
—9 Yu-Kopron —9
—9 Yurepex —9
—8 Ppysae —9
—9 PpyH3eHCKOe —9
-7 Xahnapken —8
—8 Yaex —8
—9 Yamuinas —8
—8 Yenmxaprolayax -9
—9 Yaurup-Tam —9
—9 Yareprawm —8
—9 Yaypai —9
-8 Yokran -9
—9 Yoanox —8
"‘g Yonnorara —9
7 Yyxypuak —8

1lIamannmp-Cait —9
-9 IiIn66e —9
Kasaxckaa CCP
—8 {Cemunanarusckas o6a.)
—6 AnekceeBka —7
—7 (BocrouHo-Ka3saxcrauckas 06.1.)
—6 Anmaapacau —
—6 Aanma-Ara -9
—6 AnTemTay —6
-7 AnTHH3MeNb —8
—6 Anppeeska -7
—6 AHTOHOBKA -7
—7 Apacan —8
-9 Apnich —7
—~6 Acy6ynak —6

58



Aragalk
Avucait
Bafxancait
Bakbipan
BaxTei
Benoropckhuit
Benoe
BesoycoBka
Besrie Boan
Bepesoska
Bepeas
Baarosemenckoe
Baarozaphoe
Bo6poska
Boabwoi Bykons
Boabmoit KetmMens
BovimenapniMckoe
Boponnzo
Bopoxynaup
Bypan
Bypuoe
BypyHnait
Bpank
Bannoska
Bepxue6epesoBckuit
Bepxnuit Kypuym
Ieopruerka
(UnmkenTtckas o64.)
I'eoprueska
(JOxHo-Kasaxcranckas
0641.)
Taunoska
TIMHKOBO
T'epacumoBka
Tay6okoe
TopHoe
I'pamnTOropck
Hapramrsl
Jkam6yn
Jsepxkunckoe
Jpyx6a
Hy6yHckas
EsreHbeBka
Eu6ekum (Bocrounas)
EnGexmn (IOxmnas)
EpodeeBxa
JKananam
JKanansk
JKanrbisaram
JKanaranan
JKap6ynak
JKapcyar
3afican
3HIpAHOBCK
Wan
Hm. )Xnanosa
Hwm. Maudunosa
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Warah

Hecrik

Kasanoska

Kanmakkapa

Kamenka

Kanan

KapaGynax (BocroyHno-
Ka3saxcranckas 06i.)

Kapa6ynak (Anma-ATHHCKast

06.1.)
Kapaxym
Kapaotkean
Kaparan
Kaparay
Kaparaneckoe
Kapatypyk
Kapaynrup
Kapwesxa
Kackenen
Karon-Kaparait
Keren
Keasremamar
KeHapipauk
Kenray
Kacbik
Kuposka
KupoBckuit
Kokxupa
Koxey
Kokraa
Kokro6e
KoxmnexTsl
Koabxar
Koustpoaen
Koma
Kpacsoropka
Kyraas
Kypaaii
Kyruxa
Kypuym
Keisunaram (3anagublii)
Kuisenarai (BocrouHblit)
Kuisbinapsik
Kwizblatan
Jlenrep
JlenuHKa
JleHnHOrOpCK
JlenuHcKHi
JlenuHokoe
Jlencuuek
Jlyrosoe
JIyrosoit
Makanuu
Maunopoccuiika
Manni6an
Mapasnuxa
Marai



Maxrannt
Mepxe
Muponoska
Muxafinoska
Mounkym
Myxnkcy
Mynanst
Haprinkon
HoBoumossiHoBKa
Hosriit ITyte
Hukurueka
Hosoanppeeska
HoeoGepesopka
Hosorponuxoe
Hosriit Mup
O6yxoeka
Ofiran
OkTa6pb

Orap

IManartuet
ITanTenefiMoHOBKa
[Tandpuros
ITaxornblit
TlepBomaiickoe
ITokaTnaoBKa
TokpoBka
TIpearopHoe
ITpoxnanHoe
Ipyaxu
Paxmanosckne Knioun
Pyannuuptit
Pni6aube
CaMapckoe
CaMCcOHOBCKOE
CapkaHp
Capuifkac
Capuibenn
Caprlarau
Capr-O3ex
Cac-To6e
Carst
Capslosien
CpuHyaTka
Cenrac
CoBerckoe
CompnatoBo
Crapniit Mikan
CronGoyxa

Abai

Axkon
Axram
Axyruxa
Anam6ahn
Anbac
Asekceenka

Apryr

-7 Cyratiist

—8 Cysak

—6 Cywmbe

—7 ChIpAiapbHHCKUI

-6 Tanarap

—~7 Tannsi-Kypran

-7 TamepianoBKa

—9 Taprau

—6 Tackecken

—7 Tamyp

—6 TerucToik

~—6 ToxTh

—7 Tonojes Mbic

—6 Tekec

—7 Typxecran

—7 Texenn

—8 ToapKy6ac

~—8 TioMeHb-ApbiK

~7 ¥Yayu-Aray

—6 VYan6a

—6 Ypaxap

—8 Ypbuib

—6 Yonenka

—7 YeTb-Kamenoropek

-—8 Yerp-Uunpararyit

~8 Yurrobe

—6 Vy-Apan

—~—6 ®abpuuHbli

—8 Xonmoroposka

—7 Yanakyasicy

—8 Yapaapa

~7 Yaperu

—6 Yasu

-7 Yeppoak

—8 Yepuak

-9 Yepnosas

-8 Ynuan

—7 Yuauk

~7 UnMKeHT

-7 Unnrucrait

—9 y

~8 Yyaak-Kypran

—7 Yynmxa

~6 Hlankanait

—7

-7 Maynsaep

-6 IInrukkemep

—6 Aun-Kypran
Anraiicknit kpait

—6 Aproi6am

—6 Banwikua

—8 Bapnaya

—6 Batyposo

—6 Benoxypuxa

—6 Benosipck

—6 bBuiick

-7 Bupions



Bonsmo#t Kanrai
Boposuxa
Boposasuka
Bynaunxa
Brictpriit Herok
Boesonckoe
TopHo-Aarafick
I'ynunxa
Hxacarep
Hoaranka
Eapnoska
XKynaunxa
3asoackoit
3ajsecoBo
3apHHCKas
3aron

Wna

Kanryts
Kanuncrparuxa
Kamenn-na-O6n
Karanna
Kasmkan
Ke6esens
Koknaru
Kopron
Kopzuaoso
Kocuxa
Kom-Aray
Kpyruxa

Kypa#
Kypmau-Bafiroa
Krisei1-Manst
KurManoso
Huxuui Yitmon
Hogoanratick
HoBOoTHIpHIIKHHO

Bepack
Batku
Bepxn. Hkn
Bepx. Hpmenn
Bepx. Koen
I'yceneroBo
Eropeesck
3aBbAa0BO
Hegurum
Kupsa
Koueneso
JIucTBSAHCKHA
Manzieso

Basan
Bauarcku#
Benoso

56

Osepo-Tlerposckoe
Onrynai
I1aBaoBck
INeppomafickoe
IMunsHo
CeHTenex
CoBeTcKoe
CoK0J10BO
Conton
CopoKuHo
CMonercKoe
CpocTkH
CTyKoBO
Cyram
TaasMeHKa
Taypak
Torya
Tponuluxkoe
Typouak
Tyskra
Taryn
Yerb-Kan
Yern-Kokca
Yerb-Yaarau
XMejeBKa
Lleaunnoe
Yeman
Yemowm
Yepunlli AHyi#
UnGur
Yoapo
Yy#ka
Ile6annno
Llena6oxnxa
DnekMoHap
stitio

HoBocuGupckas obaactn

—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6

MacHHHO
MocTtat
HosocnGHpex
06n
OpaniHCKOe
TTocepnasn
CyayH
®enocuxa
Yepenanoso
Yuk

Unsruc
HlumyHoBO
SIpkoBo

Kemepoeckana obaacts

—6
—6
—6

Beanit dran
T'ypbeBck
3acaoHKa

—6
—6
—6



Hspace

Kas

Kasac

Kanran

Kamaac
KaparaitiHHcKH#t
KuceneBck
Kpacuo6poackuit
Kpacyauzo
Kyaeneeso
MasinHoBKa
MexaypeueHcK
Myngei6am
Mpicku
Hopoxyaseux
OcHHHHKH
Ipokonbesck

Abaza

Abakan
A6akano-TTepenoa
Arunckoe
AntexceeBKa
Anrai

Anxyap

Apapgan

Ackus
ApTeMOBCK
Barpan

Banai

Banaxra
Banaxunn
Bansikca

Barenn

Baxra

Benosipck
BeabTeipcknit
Beantit Hioc
Benwrit SIp
Bepesoska

Bes

Bupukuyap
Buckamxa
Boaswo# Ausac
Bonsmas HUus
BopoasHo
Byemxyab

By#6a

Byprox
Bepxneycunckoe
Bepxunit Ackna
Bepxunit Kyxe6ap
Bepxuuit YxyHRYI
Bepxusa KuHanipaa
Bepxuas Yps
BepunHo-Pri6Hoe

—6 Cara

~—6 Cananp

—6 Capal-Hympiiu
—6 Cnacck

—6 Crapo-Bauatnt
—6 ChiH3ac

—6 Tawraron

—6 TeanGec

—6 Temupray

—6 Tpynapumeiick
—6 Yp-Benapu
—6 Ypek

—6 Vea

—6 Yerb-Kabuipsa
—6 Verp-Hapnik
—6 Yyrynaw

—6

Kpachospcknh kpaki

—7 Bepminna Ten
—6 Bosnecenka
—6 Brieaxuit Jlor
—6 Jaypckoe

—6 J3epRuHCKHR
—6 Hep6uno

—6 JlnBHOrOpCK
—7 Jloununkosa
—6 ExaTepunoBKa
—6 EMenpsinoBo
—6 Epmaxrosckoe
—6 Ecayaoso

—6 3ao3epHblit
—6 3o0m0T0TOpCK Ul
—6 H6proab

—6 Hnxum

—6 HWapusckoe
—6 V3bIHXKYIB
—6 VinHoKeHTHEBKA
—6 Hp6Gefickoe
~6 Hpma

—6 KanTrpeso
—6 Kanyanst

—6 Kaparyackoe
—6 Kaya

—6 Koryhex

—6 Ko3syibka

—6 KomMyHap

—6 Konbero

—6 KpacHOTypaHeK
—6 KpacHospek
—7 Kpacubiin Kitoa
—6 Kpioxosa

—6 Kyranak

—6 Kyabuek

—7 Kynaycyk

—6 Kyparuso

—6 Kyprax

-8
—6
-6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6



Krizac
Kranacon
JlonaTtuso
Maiina

Magpiii Anzac
Manniit Umpiim
Murua

Muna
Munycunck
Moxapka
Moropckoe
Hasaposo
Huxuane Kypsita
Hogsokamaga
HoBomapnunka
Hopomuxainoka
Hosocenoso
OsBcanka
Ousenbs Peuka

OpAXKOHHKHA3EBCKHI

Opeuras
OTtpok
TMamsaru 13 Gopuos
IManayeso
Tlaprusanckoe
IMamenka
Torpanunynas
TToxpoBka
IIpuuckoBbiit
Pasbesxee
Pri6unckoe
Ca6unka
Capana

Baii-Cror
Baii-Xak
Banrassin
BanukThir-CoMoH
Bynan6yk
Minkuu-Akco
Karxup6a
Kapa-Cyr
Kyxke-Basa
Kynryp-Tyk
Kaizbu1
Koisbui-Maxansik
Kasuin-Teit
Kuispui-Xast
Kuxn-Axcnl
Myryp-Axkchl
Hapmin
Okuapnt
Camaraarai
Capeir-Cen
Ceiiba
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-7
—6
—b
—7
—7
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
-7
—6
—6
—6
—6
—6
—6
—6
-7
—6
—7
—6
—6
—6
—6

CmupHOBK4
CoHckuit
Copoxnso
CrporoHoBa
Cy660THHO
Tarapckoe
Tanoe
Tamanbik
TamwTsin
Turpuuxoe
Tynm

Yxyp
VYenenka
Yetb-AbGakan
Yerp-Epba
Yerp-Kacna
Vap
LlseTHOrOpCK
Yapxos
Yepemmranka
UYepnoropck
Yeproe Ozepo
Unbuxkek
Hlanatoanio
Hlanunckoe
unuausck
IInpa

I upeimreik
Ilym
IHymnxa
[Iymenckoe
IlenoBatka

Tysuuckas ACCP

—7
—7
—7
—8
—7
—8
—7
—8
—7
—8
-7
—8
—8
—8
—38
—8
—8
—7
—8
—7
-7

CricThIr-XeM
Cyr-AKchi
Taiipucun-Apian
Toopa-Xem
Topranwxk
Typan

Tann
Yetb-Bypen
Yerb-Yiok
Ym-Besbanip
Yok
Xanparaiite
Xapan
XoBy-AKchi
laran-Tonoroi
Yaa-Xosb
Yapan

Uenep
UYunre-Kar
Ynpraksl-AKchl
Hlaronap

—6
—6
—6
—6
—6
—6
—6
—b6
—7
—6
—6

—6
—6
—b6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6

—7
—8
—8
—7
—8
—7
—8
—7
—7
—7
—7
—8
—7
—7
—8
—7
—8
—7
—8
—8
-7



Ianuy
Baerect
Apbek-CyMon

Anrapuk
Anwirgxep
Anate
Avannik

Auxra

Anrapex
AHnpeesck
Anpensck
Apremopcknit
Axutin
Anunxax
Baiikan
Baiikannck
Banaranax
Banaranck
Boxan
Buabunp
Bupiosbka
Bonaii6o
Boabmas Enanp
Boabumag 3ama
Boapumas Peyka
Boapmoit JIyr
Bynp6yxrta
Bacuabepcknii
Bepuwnna Bucaru
Bepxusas Bypers
Bepxosedck
Butamckuit
Bnraaumuposka
BouibiHCKH#
Beiron
Tapanei
Tososunckas
Tonymers
I'yrapa
T'eIMBLIB
Ha6anst
Esceeso
Enanup
Epemeeska
Epmaku
JKaranoso
3aburyit
3anapu

3uma
3HaMeHKa
Hkeit

Hpkyrex
Kasayunckoe
Kamenka

-7
—7
—7

Spaun
Omu
SIHzenn

HpkyTckas o6nacrn

—6
—7
—6
—8
—7
-7
—6
—6
—6
-7
—6
—9
-9
—6
—6
—7
—6
—7
—7
—7
—9
—9
—8
—6
—6
—7
—7
—7
—6
—6
—6
—7
—6
—6
—7
—6
—7
-9
—6
—9
—6
—6
—6
—6
—6
—6
—6
—6
—8
—6
-7

Kapam
Karap6eit
Kauenb
Kauyr
Kumuibreit
Kuroi
Komnsio80
Kocait Crens
Kponortkus
Kpyroit
Ky#iryn
Kyaryk
Kypryn
Kyranka
Kyruma
Kyrynuk
Ksxra
JlucTesiHKa
Jlyrosekuii
Makaprepo
Manoe Tonoycrsioe
Mawma
Manaypka
MapHusa
Merer
Mnuxafiioska
Musnraryit
Mmumeneska
Mouabra
Myryn
Mypunbs
Hepoit 1-i1
Heuepa
Hepno
Hmxuneyauuek
Hopast Yna
Hosornkoabek
Hosgocenoso
Hosocrpoiika
Hosorponuk
Hyxyrst
Onon
Onouku
Opoxn
[TaBnoscknit
Iepesos
IMecrepeBcknit
[Metposo
Ilonomapeso
Iponuxa
Mynasena

-8
—8
-7

—6
—6
—6
-7
—6
—7
—7
—9
—6
—6
—~7
-9
—9
—6
—~6
—6
—6
—9
—6
-7
—~8
—6
—~7
—~—6
-7
-7
—6
-7
—6
—6
—6
—6
—6
-7
—6
—6
—6
—6
—~7
—6
—6
-7
—~7
—8
7
—6
—6
—6
—6
-7
—6
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Pasgoabe
CasBaTtcenka
CeTanli
Caupck
CurHah
:CinoasiHka
Tarna
Tanaxai
TanpHuKm
Tafirypxa
Tapacoso
TenpMa
THMOWHKHO
TuxoHOBKa
Tpouukuf 3apop
Tymrycka
Tyays
Tripreryit
TeipeTsb

¥x
Yconbe-Cubupexoe
YeaoH
Vere-Ena

Anruip
Anxapok
Apman
Ba6ymxun
Bargapnu
Baiixansckoe
Bam6ylika
Baprysun
Bapyn-Yabaypra
Bapuikuno
Baysur

Basuaron
Basan-Toa
Buaiora
Bryypa
Boroaunkra
Boabias Kyaopa
Beapuionn ¥Ypo
Byrapuxta
Byrynna
Bepxne-Topeh
Bepxnuit lnnnkan
BosHueceHoBKa
Tautet
TopsaunHCcK
I'pemsaunnck
T'yuna

Pycunoe Osepo
I'ycunoosepck
Jasma
Janaxai
Hymxauan

60

-7 Vers-Kupeit
—T Vers-Opnnnckuit
—6 Yere-fra

—7 Yrah

—7 Xapah

—9 Xapasaprab
—6 Xapa-Hyp

—6 Xapar

—7 Xap6aroBo

—7 Xapuk

—6 XomyToBo

—7 Xop-Tarua

—6 XoTxyp

—7 Xynoenasb

—6 Xyxup

—7 Yapa

—6 Yepemxoso

—6 IHaunxap

—6 Iapa-Toror
—6 Ille6epra

—7 Hlenuxos

—6 Meparyn

—6 ymcknii
Byparckan ACCP

—7 Enatb

—6 EnennHckui
—9 3arycrait

—9 3awurpaeso

-7 3aKkaMeHCK

—9 3BIpAHCK

—8 HiBonruuck

—9 HNua

—6 Wnryp

—7 Hukyp

—8 Hennra

—7 Herok-Kotokeab
—8 KaGanck

—7 Kananu

—6 Koxopuno

—9 KameHnck

—7 Kawmunokan
—9 KapadTur

—6 Kn6Ganuno

—6 Kuxnnra

—7 Komcomonbckoe
-7 Kynapa-Comon
—6 Ky#ityn

-7 Kymopa

-9 Kypaykra

—9 Kypymxkan

—6 Ksipen

—8 Kaxra

-8 Manan Kynapa
-9 Maanuit AManar
—9 Muxafnoska
—9 Monanl

—7
—6
—6
—7
—7
—7
—7
—7
—6
-7
—6
—6
—6
—9
—6

—7
—9
—6
—8
—6
—6

—7
—7
—6
-7
—T
~8
—8
—9
—6
-7
—6
—9
-9
—8
—8
—9
—9
—7
—7
—6
—6
—6
-7
—9
—6
—9
—9
—7
—6
—7
—6
-9



Moroiito
Myxop-1lTu6ups
Msrnanrsn
Haymwxkn
Hepyran
Huxneanrrapek
Hosas Bpsub
HosomnpuHCK
Hosocenernutck
Oxugo-Kioun
Onoxoft
OpKosHKaH
Opank
IMetponasJyioBKa
Toxn-Uxkar
Tlopeweunoe
Paccomuno
Pomanobka
Casuryht
CeJleHTHHCK
Cenennyma
CoNoHI0BO
CocHOBKa
CocroBo-O3epckoe
TapGararai
Tanasa
Tarayposo
Teaem6a

Topeit
Tponukuit
Takcumo
Tpyanbiit
Tynnys

Typan

Typka
TypyHTaeso

Axuma

Anran

Apaxnei

Apta

ArtamanoBka
Bansra

Baitxop
Banpaxukas
Bexnemuiero
Buapunp
buaory#
Bonxupaeska
Bepxuuit Yibxen
Bepxunit Illepronmuxun
Bepxnuas Yura
Bepmuia OnexMut
Tyrait

Iomna

—9 Tyxyplokra

—7 Tarna

—7 Yarut

—7 Yruacai

—9 Varuht Jlyc
—9 Yaan-Manbuus
—7 Yaau-¥Yas

—7 Yaurameh

-7 Yosu

—7 Vpunckuit Ucrournx
—7 Yere-Baprysun
—8 Vers-3a3a
—8 VYerb-Kaxra
—7 Vers-Opor
—8 VYerb-Tananna
—6 Yerp-Xapayn
—6 Xanm

—6 Xafipo30B0
—7 Xamueit

—8 Xapa-Xyxap
—7 Xapana#

—6 Xuarana

—9 Xo#ro-T'on
—6 XopuHck

—7 Xoatocau

—9 Xonxoaoit
—8 Xyxap

—6 Ilynukan

—7 akup

—7 YuTtKaw

—9 acuyp

—8 u6sra

—6 Hnnyimka
—9 Mlypuupa

—9 Sxcain

—8

YutHuckas obnacye

—6 JpoBsanas

—6 3enaenoe Osepo
—6 HUmannan-Makur
—6 Um. XI Jler Oxratps
—6 Kanaxkayn

—6 Kamennsrix

—6 KornoBxkuuza
—6 Kpacupii Unkoit
—6 Kpacuuft flp
—6 Kyka

—6 Krixep

—6 Ksipa

—6 MadJera

—6 Manryr

—6 Mensa

—6 Morson

—6 Mokaakan

—6 Myxop-Konny#

—7
—7
—8
-9

—6
-7
—7
—9
—8
—9
-7
—7
—7
—6
—17
-8
—8
-7
—8
—7
—9
—9
—6
—7
—7
—7
-7
—7
—9
—8
—6
—6
—8
-9

—6
—6
—6
—8
~T7
—9
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6

61



Hawmnsra —9 Yaersl
Hapacys —6 Vavxyn-Taprus
Henarst —9 Ypayx
Hukonaesckoe —6 Yers-Kapenra
HosonasJsioBka —6 Yeyrau
Hogonasnopckoe —6 Xaparyn
TlerpoBck-3aBaikanbeKuit —6 Xyayray
Cpeanun Kanap —8 Yapa
Cpepuas Ouexma —7 Ynra
CHIpBITHYH —6 InmM6unnx
Tamra —6 Xunox
Tap6ararai —6 Xammepanra
Tarayposo —6 sI6s10HOBO
Tynrokowen —6 SImaposka

Amypckas o6aacTsb
Apxapa —6 Hogopaituuxuuck
Baxupeso —6 Hiokxa
Bypes —6 IMafikan
BaraguMupoBcKait —6 TIporpecc
bG8 —6 ITypuxan
JKypasnepxa —6 Canorauu
HBanosckuit —6 CurukTa
WnnoxenTbeBka —6 Cpennsas Hiokxka
Kasanoska —6 Tanytha
Kanunuuo —6 Tatakan
Kacarkuno —6 THIHAUHCKHU K
Kynycrait —6 Yerp-Hiokxa
Kynnyp —6 Vpua
Jlanpu —7 Yepuuropka
JleHuHCKUT —6 Yeyrna
Jlonua —7 MIupokuit
Hopo6ypefickuit —6

Tpumopckuit kpaii
Anumu —6 I'yGeposo
Awnry —6 JlanpHeropeK
Anyunno —6 I anpHepeyenck
Apcennes —6 Hynat
Aprem —6 JKaprnkopo
ApTreMoBcKuit —6 3apy6uHo
Acrpaxanka —6 HipanoBka
Axobe —6 WUnbuuka
Boapmofi Kamenn —6 KasaJseposo
Bypaut ~6 Kamenka
Banentun —6 Kawmens-Pri6osos
Bapdonomeeska —6 Knepk
Bennkas Kema —6 Kpackuno
Beceantit SIp —6 Kysne1oso
BaanuBocTok —6 Jlaso
Baanumupo-Anekcanaposckoe —7 Jlazo (k. A. cranuns)
Bricokoropek —6 JlecosaBoicK
IafiBopoH —6 JIuBapus
Tonenkn —6 JIunosust
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—6
—6
—6
—6

—6
—9
—6
—6
—b6
—6
—6
—6

—6
—6
—6
—6
—6

—6
—6
—9
—6
—6
—9
—6
—6

—6

—6
—b
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—7
—b6
—6
—7
—b6



Jlanuwen
MuxaiinoBka
MonacTuipuile
Haxonka
Hesckoe
Huxnemuxaiiioska
Hoporeoprueska
HoBokayaaunck
HopomuxaiiioBka
HosochicoeBka
Ouapra
IMaprusanck
Ilnactyn
ITorpaHuuHbIi
[Toxapokoe
IMoxkpoBka
flonosa

ITocweT
TTpuMOpCKHH
ITpombicioBKa
TTytatun
PaamonbHoe
Peiinexe
PerruxoBka
PeleTHUKOBO
Pymuas Ipucrans
Pynnsiit

Pycokuit

An
Avtnckoe

Anexcangposck-CaxanuacKui

AnnBa
Apxoso
Arnacoso
Benurckoe
Benkuno
Boabmne Yaungu
Boiuusikoso
Byokst
Bpsuckoe
BrikoB
Ban
Baxpyues
Bamopbe
BaanuMuposo
BosBparenue
Bocrounst (MakapoBckuit
ropcoBeT)
Bocrounstit  (Oxuuckuit
ropcoBeT)
Tacrenno
T'opHO32BOACK
Jarn

Jonunka

—6
—6
—6
-7
—6
—6
—6
—6
—6
—6
—6
-7
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6

Caxanuncxas

-7
—7
—7
—7
—7
—7
-7
—7
—6
—7
-7
—7
—7
—7
—7
—7
—7
—7

—7

—7
—7
—7
—7
—6

Camapra
Ceernas
Cnassinka
CokonoBKa
CoKOMbYH
Cnacck-JlanbHuit
CuGupiueso
TaBpuyanka
Tepneit
Turposoi
Tpynosoe
Typuit Por
YriaeKkaMmeHCK
YrnoBoe
Yecypuiick
Yccypka
Xacau
Xopoab
XpycTajbHbl#
UepeMIlaHs
UepHHTOBKA
UepHbllleBKa
UkanoBckoe
Uyryeska
[lloxoroBo
SlkoBaEBKa

SIpocaaBcKuit
obnacts

JIoMMHCK
Hy»
Escradpeeso
3aropckui
3uIpAHCKOE
Unpunckui
Hpxkup
Kasakebuuu
Kaiiran
Kamenka
Karaurau
Kupusaopo
Kuposckoe
Kupnuunku
Kopcaxos
KocTtpomckoe
Komesoit
Kpacnoropck
Jlanrpul
Jleorn0BO
Jlecoropck
Jlanrepu
JlonaTtHHO
Jhoru
Maxkapos
Marpocoso

—6
—6
—6
—6
—6
—6
—6
—6
—6
-7
—6
—b6
—6
—b
—6
—6

—6
—b6
—6
—6
—6
—6
—b6
—6
—b6

~7
—7
—b6
—7
—7
—6
—6
—7
—7
—7
—7
—7
—6
—7
—7
-7
—7
—7
—6
—7
—7
—6
-7
—6
—7
-7



Mrayn
Mockaabso
Myapma
Heseabck
Hekpacopka
Hepnnybe
Hosukoso
HoBsoanexcaHaposck
Hosoe
Hosoceaoso
Hormaxn
HyTtoso
Husposo
Huiine
Heim
O6peiBHCTOR
Osepekuit
Ouneneson
OxTs16pbCcKHi
Onop
OpJioBo
OcTpombicoBKa
Oxa
Oxorckoe
TManeBo
Tapomait
INensenckoe
Tlepsomatick
IMepenyTbe
Muabso (Caxanuuckuit
3aJ14B)
TMuaeso (Tarapckuit
TIpOJIHB)
Tlonenuno
Toru6u
Toponaiick
IMopeuse
Munetys
ITpasna

Apxnma

Aum

Ananan

Anrases

Anpoma
AnexcannpoBcKui
Awmrynb

Amxa

Amypser
Annenckue MunepasibH. BOJbI
AnTHKaH

Apxa
ActpaxaHoBka
Asin

Baromra
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-7 IMyraueso

—7 Pacnamsnxa

—7 PrionoBck

-7 Cro6Gonuast

—7 Cuneropck

—6 Ca6o

—6 CuupHBIX

—7 Coxoa

—7 Crapuna

—7 Crapony6exoe

—7 Tafira

—7 TeNbHOBCKHA

-7 TuxmeHeBo

—6 Tomapu

—6 Tymanoso

—6 TrIMOBCKOE

—6 Teik

—b Yraeropck

—7 Yraenapck

—7 Vraesasoack

—7 Ynapusrit

—6 YabsaHOBCKOE

—7 Yerb-Arneso

—6 P$upcoso

—6 Xonamek

-7 Xo3

—7 Uafso

—7 Yanakoso

—7 UYeprosecve
Uexos

—7 IITamoBo
IlaxTepck

-7 1He6yauno

-7 npokas [Maas

’"g’ S6axu

-7 10xH0-Caxanusck

—7 SA8nounmtit

—7 SlcHOMOpCKHI

Xa6aposckuil kpai

—6 Bawyposo
—6 Bupakau

—b6 Benas Topa
—6 Benornunka
—6 Bupa

—6 Bupobupxan
—6 Bouasluemuxainopckoe
—6 Boropoackoe
—6 Boaen

—6 BynaBa

—6 Bannsno

—6 Bacunbesckuit
—6 T'poccesnyn
—6 I'ycunsiit

—b6 Hanbxa

—6
—7
—6
—6
—7
—7
—7
-7
—7
—7
—7
—7
—7
-7
—7
—6
—6
—7
—7
—7
—7
—7
—7

—7
—6
—7
—7
—7
-7
—6
—7
—7
—7
—7
-7
—7
-7

—6
—6
—6
—b
—6
—6
—6
—6
—5
—6
—6
—6
—6
—6
—6



Hans

Hatra
Hesnuna
He-Kactpn
Hunon

Hynu

Jioauko
3apernt HManuua
3eaenass Pouwa
WagecTkoBay
W3BecTKOBHIik
UnuokenTbescKAi
Wus
Upkyrckoe
Kasaabkau
Kaaumuposxa
Kainan
Kemgapa
Keraupa

Kuau

Konaon

Konmnyu
Kpecrsix
Kyaeayp
Kyabuu

Kykaun
Kypyu-Ypsx
Kyxryi
Jlaszapes
Jlazapeso
Jlautape
Jluman

JIutke
Jlonnoko

JIeBa Toncroro
Maro
Mahmakan
Maiickuit
Map-Kwoens
Mapuusckoe
Mapbuno
MuxafioBekui
Morabt
Heavxan
Henbma
Hepan

Hepna
Huxkusis Haymoska
Hukonaesck-Ha-Amype
Hoeoe Yetbe
Hoporpouiixoe
Hoeniit Xefixan
Hypku

Hsua

O6ayuybe
OKTA6pHCKAL
Openb

5

—6
—6
—b6
—b6
—6
—6
—6
—6
—b6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6

—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—b6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6

OxoTck
IMawxkoso
IlecroBo
INomneesxa
IpeoSpaxenonka
Paamonbroe
PockomHoe
CaBuHCK
Camapa
Cuzuman
Cunpan
Coserckast 'aBaub
Corna
Copusbrit
CoJioHn
ConoHus
Colo3xoe
Cpenunit Ypran
Cpennsas Unmara
Crapniit Xefimxay
CycanuHo
Cyrapa
Tanakau
TananpKa
TamnrakoH
Taxrta
Ten003epck
Tomckoe
Totra
Tykun
Tyaunckas
TeBAUHO
Tripma
VYaaxau
Yabbest
Vabs

Ypax

Ypran
Yemans
Yenenoska
Yers-Ypraa
Xaxapp
XuHrauck
nnauna
YekyHna
Yenmavu
UnabunKkan
Yuxayeno
UymMHKaH
YeraoMbiH
Innkau
DHKIH
dpopoH
10aman
1Ona
10pTOBLIK

—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—b6

—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6

—6
—6
—6
—6
—6
—6
—6
—6
—6
—8
—6
—6
—6
—6
—6
—6
—b6
—6
—6
—b6
—6
—6
—6



Abara

Atdanax

A6wit
Anbi-Basara
Annax-IOun
Anpicapnax (CesepHblit)
Anvicaprax (IOxHbIH)
Anpic-Xas
ANACKUTOBEIR
Anrama

Awmra
AuMaHHBIKAH
Anoumkunck
ABTUNYHCKH
Aprac

Annanst
Apanracrax
Ap6rin

ApThik
Apreik-I0Opsix
Apn
Apui-Brikosckoe
Avuysirsii-Hionmkio
Aas

Baxbiuya

Bana
Banarannax (CeBepHblil)
Banarannax (wa p. Hepa)
BaablkTax
BaasrkTax
Banbikrax
Bapninac
Bararai
Bararafi-Annita
Baramaii
BarbiiuHcKui
Baxkblyai
Baxeinan
Befinunre
Bepkakut
Bec-Kioean
Bectsax
BerTioriorre

Béké

Buerte

Bunup
Bob6posckoe
Bonbine XaTbhiMbI
Boporouus
Bopynax
Bpunpakur
ByoJsxkamax
Byop-Cricu
Bypycrax
Byp-Xah6uT
Bypxanunckui
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fAikyrckaa ACCP

—6
—6
—6
—6
—7
—6
—6
—6
—6
—6
—6
—7
—8
—8
—6
—6
—8
—6
—7
—6
—7
—8
—6
—~7
—6
—6
—6
—7
—6
—6
—6
—6
—6
—6
—6
—7
—6
—6
—6
—8
—6
—6
—6
—b6
—6
—6
—8
—7
—6
—6
—7
—b6
—6
—7
—7
—6

BrikoBCKHA
Bripar-Ypue
Bsapue-TomTopa
BepxHekombIMCK
BepxHeHnepckuht
Bepxosirck
I'oBoposo
Tonam
Hapanu
He6nuprensx
Henyrarckuit
Hxap6ac
Jxapranax
Ixapnxan
HoxeGapuxu-Xas
Jxuxumie
Hoanroe
Hopozxnbtit
Ilpyxuna
Hdynatt

Hpirgan
Hioannio
EBKaHIXHHCKHI
JKurauck
3a6bITHli
30a0THHKA
3bIpsiHKa
3uipsinka (Ha p. Koapima)
Hrxu-Am6ap
Ka6akran
Kaszaube
Kauranaccot
Kankynckuit
Kentenu
Kep6u
Kepucke
Kepaiorex
Ko6ait
KomMynap
Kpecr-Maitop
Kpect-Xanpxaint
Ky#nycyn
Kyabtypa
Kyoracrax
Kypanax-Cano
KypyMmkaH
Kritsl
KuipToisax
KricraTeiam
Kriceun-Coip
Kerransikrax
Keitsin
KroGlome
Kroennepukn
Kroctop
Moit-IOpsx

—38
—6
—6
—6

—6
—7
—6
—6
—6
—7
—6
—6
—6
—6
—6
—6
—7
—6
—8
—6
—6
—7
—6
—7
—8
—7
—6
—6
—9
—6
—6
—6
—6
—6
—7
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—7
—b6
—6
—6
—8
—6



Manvit Hamueip
Mapmanpckui
Mauax
Masrac
Mefinre
Menre
Menkepe
Metunc
Meruparaiibt
Merprina
Haropneiit
Haii6arain
Hamust
Henerep
Henemnoe
HuxHestnek
HumabIpckui
Harapa
Hsii6a
Hsiupbixst
Oryit-Oxty6yT
Oroponrax
OiiMsiKoH
Omuunkanas
Oprénnéx
Oxotckuit Ilepeso3
TTonsipauK
Tlocenox
Ipeanopoxibtii
ITpeanopoxnbtii
Pocomaxa
Pynugk
Caracreip
Caibibik (ua p. Anbiua)
Caiiblieik (Ha p. Ynaxan-
Baker)
Canbaur
Canrap
Cacsip
Carapa
CaxaHaxa
Ceb6sn-Kioenn
Cenebup
Cunnurec-Arax
Canra-Kioens
Craan
CHKTSX
Cobonox
Cokon
Copionnox
CranHax-Xouo
Cyon-Tur

Cyoprax (ua p. CesieHHSIX)
Cyopaax (ua p. Hynranax)

Cpraransnax
Crlanax
CrIcTaHrHax

o%

—6
—6
—6
—6
—6
—6
—6
—7
—6
—6
—7
—6
—6
—6
—6
—6
—6
—6
—8
—7
—7
—6
—6
—7
—6
—6
—7
—8
—7
—7
—7
—6
—7
—7

—7
—6
—6
—7
—6
—8
—6
—6
—6
—6
—6
—6
—7
—8
—6
—7
—6
—7
—6
—6
—6
—6

Croareit
TaiimMbLbIp
Tac-Tymyc
TéxTtiOp
Tasx-Keipaana
Tenunstit Kniou
Tukcu
Tupremup
Tupextax
Tut-Apnt
ToGop
Tokkuuckast [10C
Tomno
TomTop
Tomrop
Tononauubii
Tpodumorck
Tymat
Tymya
Tynrycxas
Tyopaii-Ymycax
Typax
Tio6ensx
YronbHas 3bIpsiHKa
Vanei
Vaaxan-Kpecr
Ynara
Yay-Cricet
Yaykyyr
Yukiop
Yaba
Yonbyr
YoabuaH
Yonsuauckuit
Ve-Kioene
Yere-Annax
Verb-AMrunckoe
Verp-Anika
Yerb-Kyifira
Verp-Mast
Yerb-Muib
Yere-Haranss
Yerp-Hepa
Yerp-Onenek
Yerp-Tarra
Yers-Hapkst
Vern-blusikuan
Yerb-l0noma
Verp-Hek
Yrrax
Xa6mxbinax (ua p. Kam-
qaTKa)
Xa6mxkblnax (CeBepHblit)
Xarslp
Xaiiplp
Xappiprac
Xaitbicapaax

-7
—6
—6
—6
—6
—6
—8
—6
—7
—8
—8
—6
—6
—6
—6
—6
—8
—6
—6
—6
—6
—7
-7
—6
—6
—7
—6
—6
—6
—6
—6
—6
—7
—6
—6
—6
—6
—7
—6
-6
—6
—6
—6
—6
—6
-7
—7
—6
—6
—6

—6
—7
—7
—7
—6
—b6
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Xanpura
Xapa-Annan
XaTthHphk
Xarbiphik-XoM
Xonyy
igﬁy
ypyo
Xopro
Xoc-Anac
Yarna
Yafinax
Yabna
Yan6a
Yanauna
Yexyposka
Yeqnm
Ynyumax
UyabMan

Anpranax
Apkarana
Apmanb
ApwmaHns
Araprau

ATka
Baaarannoe
Bannireigan
Bapa6opka
Bépénéx
Baxanua
Boasuesnk
Byrypuan
Byxkcynna
Bypkrauansa
Bypxana
Byryreigar
Bepx. Ar-Ypax
Bepxunit [Tapens
Bepxuuft Cefimuan
Berpennit
TanuMert
T'apMauza
TeostoruyecKui
T'uxHra

Hebun
Jxearana
JnenposcKuit
Hyckanps
Xyp6a

Wwm. Tacrenno
Wwm, 25 Oxrabps
Hwm. JTazo

Wm. Mapuusr Packopoit
Kaapikuan
Kamemku
Kpacnas Peuxa
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—6
—6
—6
—6
—7
—6
—6
—6
—6
—6
—6
—6
—7
—6
—7
—6
—6
—7

Marajasckas

—6
—7
—7
—6
—7
—6
—7
—6
—7
—6
—6
—6
—7
—6
—7
—6
—6
—7
—6
-7
—6
—6
—6
—7
—6
—6
—6
—6
—6
—6
—6
-7
—6
—6
—7
—8
—6

Yyoryp
Yypamya
Yyuygyrr-Caibbira
Yniannapa
blaM-BricTHISHIT
bInbikuanckuii
blthira
blteik-Kens
3ca-Xaiis
dapRuKaH
SmenaepsH
Suamban

d6e
SJIbrUHCKHE

I0p

OxTo
107-Ucnur
Suckuh

ofnacte

Kyay
Kymka
Krop6ensix
Maragan
Manayn
Mankauas
MorTbIkIeika
Moxonaut
Mbpiara
Msaxut
Msayunxka
Hakyuen
Hasxaun
Hexcukan
Hepera
Heptoun
Huxunit Celimuan
Ozeprnas
Ona
OMcykyaH
Owmuak
Opotykar
TManartka
IMuouep
TTuarsin
ITectpas dpeca
CeeTibii
CeftMaan
Curnan
CKpHITHI]
Cnoproe
CTeKONBHKH
Crpenka
Cykeykan
Cycyman
TaBarym
Tayfick

—6
—hH
—T
-6
-7
—7
-7
—6
—6
—6
—6
—6
-—6
—6
-7
-7
-7
—6

—6
—6
—6
—7
—6
—7
-7
—6
—7
—6
—7
-7
—6
—6
—6
—6
-7
7
—7
—6
—6
—7
—6
—6
—6
-—6
—6
—7
—7
-7
-7
—6
—6
—6
—6
—6
-7



Faxroamek
Tanas
Tackau
Tononaoska
Tykanska
Tymans
Tetannax
YiapHpk
Yere-Omuyr
¥Yers-Cpennekan
Yers-YTuHas
Xarapen
XaTelHHAX

AkKanu
Bepesoso
Bepuaropckui
Baxkapeso
Bankapem
Wnvoyn

Kpacnas Slpanra
Kpacueno
Kpenocts
JlaBpenTus
Jlopuuo
Mapxkoso
MeRHBNHABIBIHO
Meunrmen
Hewxkan

Ananka
Auvafipasm
AstHKa
Beaoronosoe
Bepxue-Oaepnas
Bepxuas Ilaxaya
Bemseit
Bosimnosnka-KoueBas
Briselka
UBamika
Hnbnepekuii
Kasaya
Kamenckoe
Kapara

Kuskuan

Kuyura

Kospan

Kopu

Kopd

Jlecunas
Makapbepckoe
Mannnn
Muxknso
MopouteyHoe

-7
—6
-7
~6
—6
—6
—6
—~7
—6
~7
-7
~6
—7

Xennkauaxa
Xuarsya
Xosomuntit
Xypuan
Yanbyxa
Uepnoe Osepo
upokui
Hirypmosok
SBeHcK
Onpren
3MThireit
SAropoe
Mk

YyKoTcKHA HaUHOHANBHKA OKpYr

-7
—6
—6
—6
—6
~7
—~6
—6
—6
-7
—6
—6
—6
—6
-7

Hyuamo
ITepsoe Ilone
Paynensun
Ceiran
CrexxHoe
Crapuiit Baern
Taniopep
Toiirynen
Yerb-Beaas
Yanen
XaTeipka
Yerurys
Ynkaeso
uypmuHO
SHPaKKLIHHOT

Kopakckult HauRoHaabHbl OKpyr

—6
—6
—6
—b6
-7
—b
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—6
—b6
—6
—6
—6
—6
—6

Hanana
Hosooaioropka
Oknan
OumoTopxa
Ountoropekui
Occopa
OctpoBHoil
IManana

Tapens

ITaxaua
TToxkarepHoe
PexuHanky
Chnayrroe
Cenanka-KoueBas
Cpepusis [laxaua
Conounoe
Tanoska

Turuan
Tuanunks
Teimaar

Yka

VrunCKRi
Verb-Bosimnonka

—7
—6
—6
—7
—6

—b6
-7
—6
-7
—6
—7
—6
—7
—6



Yern-Conounoe —6 Xannons —6
Yorp-Turain —6 Xanauno —6
Yerb-Xaiipo3oBo —6 Xaiipi03080 —6

Kamuarckas o6aacTs

Anarraii —7 Murorunckuit —7
Amnaua —7 Moxosas —9
Borauepka —9 Haunku —8
Boabwepeuxni -7 Hemrux —7
Bosabwepenk —7 HwnxHekaMyaTck —8
Bepx. Kousmnaxoso —6 OG6/1yKOBUHO —6
Honunoska —7 O3epHOBCKHI —8
Enusoso —8 OxraGpeckuil —7
JKynanoso —9 Onana —8
3yfiKoBo —7 OrpanHoe —8
Tananst —8 INMaparynxa —8
Hua —6 [MerponasyioBck-

Kamaku —8 Kamuatckui —9
Kupranuk —7 MpusoabHOe —7
KupoBexuit —6 Myuwmuo —8
Knxunk —7 Pykapuuka —9
Kanrouu -7 Pajbiruia —9
Kossipesck —7 PuiGauns —9
KonnaxosckHuit —6 CapaHHblil —9
Kopsxku —8 Cesepusbie Kopsiku —8
Kpanupuas —7 CoGoJieBo —6
Kpacustit SIp —7 CpeaneKkaMyaTcK —7
Kpororu —9 Yerb-Bonbuiepenx —7
Kpyro6eperoso -9 VYerp-Kamyarex —8
Kyaryk —8 Yrawys —9
JlonaTka —9 lepoMubt —7
Mainka —8 Ulanuno —7
MuabkoBo —7 Acco —7

Komanpopckne ocTposa
Huxkosnbckoe ~9 IMpeoGpaxenckoe —9

Kypuabckue ocTposa

Aneytka —9 Oxealckoe —9
Baiikoso —9 Onekoran —9
Bepesopka —9 IMoaropHrit —9
BypeBecTHHK —9 Peiizoso —9
Bacuibeso -9 CapsnlyeBo —9
IonoBHHHO —9 CayIuKHHO —9
I'puropneso —9 CeBepruso —9
Jo6poe —9 Cesepo-Kypuanck —9
Jlokyuaeso —9 CepHOBOACK —9
KutoGoiHblit —9 Canasnoe —9
Kparepuorit —9 TarTuHo —9
KyiiGpiineBo —9 IlennxoBo —9
Kypribck —9 Wlekan —9
Maxkaposka —9 IOxHo-Kypuiabck -9

MpuMmevanus: 1. CellcMuuHOCTE B GaJiax B mpefieNiax M3oceficT yKasana Ha Kap-
Tax nudpamu,

2. Jlns myHKTOB, PAcOJOMXKeHHLIX HA TPAHHUAX CeCMHUYECKHX DPaioNOB, HAANEKHT NPH-
HUMaTL GaMIBHOCTR, oTHOCAILYIOCS K GoJec CeficMHYHOMY pafioHY.
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Npasoocenne 3

PEKOMEHJALLHH NO NPUBJNXEHHOMY ONPEJEJEHHIO YACTOT
H ®OPM COBCTBEHHBIX KOJIEBAHHH NIIJIOTHH

MaoTHHE H3 TPYHTOBBLIX MAaTepHAJOB

1. Ilepuon coGCTBEeHHBIX TOPH3OHTANbHBIX KOJeGaHHH IVIOTHHEI H3 OJHO-
pPOAHOrO MaTepyaJsa npu AJuHe N0 rpeGHIo 60Jblile HIM PaBHOH YETHIPEM BbI-
coram naoTHHH (lo==4H) MoxeT onpegensiTbea 1o popMyJie

Ti:EE;H’ 50

rae T:— nmeprnoj, coGCTBEHHHX KoJebanuii mo i-oif gopme, ceK; @; — K03dHIMEHTH, NPHHH-
MaeMble JIJI8 {-r0 TOHa KouebaHuii no taba. 6,
Tabauya 6

3navyeHus kosppuuHEeHTOB a; A9 4 TOHOB cOGCTBEHHBIX
KoxeGaHHA MIOTHHBI U3 IPYHTOBLIX MATEpPHAIOB

| N TOHA 1 I 2 3 4
| a | 2,40 l 5,52 \ 8,65 11,79

€y — CKOPOCTb DacMpOCTPAHCHHA TONEPeMHBIX BOMH B MaTepHale Teda IVIOTHHBI; Cs=
=VG/p, m/cex, rie G — MoAYJb CIBHra MaTepHala Tela ILUIOTHHH, T/M2, P — MJOTHOCTD Ma-
Tepnaja Tesa IJIOTHHB (p=Y/g), T -cek?/M*; H — BLICOTA MJIOTHHBI, M.

3Ha'~lEH,HH Cs MOTYT NPUHHUMATBCA TO JAHHBIM 3KCIEPHMEHTAJbHbIX HC-
cnenoaaﬂuﬁ HJH N0 HMEIIIIHMCA NPOEKTHBIM aHaJioraMm.

2. IIpy pacnonoxeHHK NJIOTHH 3TOrO THHZ B Y3KHX YHIeNbfX, KOTAa
ly<4H, onpepnenenne NMepHOLOB COGCTBEHHBIX KOJNe6aHHN NPOHSBORHUTCA MO
(dopmye, npHOIHIKEHHO YUHThHIBAWOILEH GOPMY YlLe/ibs:

2 H
1= "i‘ ——ee e ) 51
ails ) Jn H\2
+ (a_,Q lo)
2 1+k+R2 ! (nauHa TJIOTHHBI B OCHOBAHHH)
Q= 75—, = i ap aj— Ko~
3A€Ch 3 144 rae k {p (AnMHA NAOTHHBI MO rpebHIo) @ aj— Koo}

dunHeHTst s nepHofoB COGCTBEHHbIX KOnebawui NJIOTHHBI NO HanpaBAEHHIO BAOAb H
nonepek KaHbhOHA; OCTajJbHbie 0603HAUEHHSA NPEKHHE.

HOas ymeabs tpeyronbHoit ¢opMbl Q=2/3 (k=0) u npaMoyroabHo#
dopMu Q=1 (k=1).

®opmyna 51 noaydyeHa a/s TOH XKe PacyeTHOH cXeMbl ¢ IPHOIHKEHHBIM
YUeTOM u3MeHeHHs JedOpMaluu BAOJb OCH HJIOTHHBL MPH KoJeOaHHAX, OHA
OTpaxcaeT BJHUSHNME OrPaHHYEHHON NPOTAXKEHHOCTH NpH KoseGaHHAX IJIOTHH
IO NepBBIM TOHAM.

@opmyast 50 4 51 nonyyeHs npu yuere CABHIOBLIX KoaeGaHHH TpPeyroJib-
HOIO KJHHA, HOPMB KoJeOaHUlA KOTOPOro MOCTOAHHBI H He 3aBHCSAT OT 3aJ10-
xKeHHs1 oTKocoB. [TosToMy ans pacuera MJOTHH H3 TPYHTOBBIX MaTepHaJOB
MOTYT HCTOJb30BATHCA MOCTOSIHHblE 3HAueHHs KO3(p@HIHEHTa 1z COIJacHO
Taba. 7.

ITpu pacnosnokeHHH NJIOTHH H3 TPYHTOBBIX MATEPHAJIOB HA HECKAJbHOM
OCHOBaHUH PEKOMEHAYETCH YUHTbIBATh NOAATIHBOCTh OCHOBAHHUS NIPH ONpefe-
JIEHHH 4acToT H (opM coOcTBeHHBIX KoJeGanuit. [Ipu 3ToM 3nauenus a; B
¢dopmysax 50 u 51 moryTr npunuMathes no taéa. 8.

!



Ta6aruua 7

3nayenns xosdbdunsenta 1y, 19 yeTbipex TOHOB COGCTBEHHBIX
KoneGaHHA NAOTHH H3 IPYHTOBLIX MATEPHEALH

xIH i=1 1=2 1=3 1=4
0.0 1,605 —1,069 0,855 —0,728
01 1,578 —0,988 0,699 —0,496
02 1,510 —0,766 0,324 —0,017
03 1,400 —0,452 —0,081 0,251
04 1,252 —0,118 —0,319 0,193
05 1,074 0,179 ~--0,304 —0,088
0,6 0,872 0,371 —0,1005 —0,218
0,7 0,654 0,428 0,142 —0,079
038 0,430 0,362 0,255 0,100
09 0,2085 0,201 0,186 0,124
1,0 0,0 0,0 0,0 0,0

Mpumeuanue, x/H-—oTHOCHTENbHAd KOOPAMHATA Ceue-
HUHl NAOTHHHL, OTCYHTBIBAEMaf OT rpeGHs,

Tabauya 8

3Hauenus a@; An4 YeThIpeX TOHOB COOCTBEHHBIX KoneGaHHi
IVIOTHH H3 TPYHTOBbIX MATEPHANOB ¢ YY€TOM NOAATIHBOCTH

OCHOBA&HHSA
Kosgppuuunenr
Fo gmpesere | 1 =2 =3 -
Myae 52

0,00 2,40 5,52 8,65 11,79
0.50 1,90 5,05 8,20. 11,79
1,00 1,45 4,70 7,85 11,79
1,50 1,15 4,45 7,65 11,79
2,00 0,90 4,35 7.50 11,79

3Hauenus ko3ddpuuUHeHTa Ry 3aBHCAT OT COOTHOWIEHHA MOAYJell ynpy-
TOCTH MaTepHaja Tesa IJIOTHHBl H OCHOBAHHSA, a TaKXe OT KO3pHuLHeHTa
ITyaccona u Koadpduunenta Qorra K, yuuThiBaoniero paamMepsl KOHTaKTHOM
1IOBEPXHOCTH IJIOTHHBI C OCHOBAHHEM.

. O S
ko_2(l+l-")focu' 52

rae Ean, Eoen — MORYJAH YNPYTOCTH MaTepHaia Tesia IUIOTHHH H OCHOBAaHMS; | — KO3dhu-
nuenr TlyaccoHa ocHoBaHuA MIOTHHM, K — koadduuuent nogaTANnBOCTH OCHOBAHHA MAOTHHBI
DIPH paBHOMEPHO pacnpefleIeHRHX CABHraioliHX Harpyskax, NPHAOXKEHHHIX MO KOHTAKTHOM
NoBepXHOCTH MAOTHHE (no Porry), onpelenseMulit B 3aBUCHMOCTH OT Kosdpduunenra Ilyac-
COHA OCHOBAHHS |L N COOTHOLUECHHA CTOPOH NMPAMOYroJibHON NAOMAAKH (O — BAOAL OCH mJiO-
THHH, @ — NONEPeK OCH IVIOTHHDbI), NPHOIHKEKHO 3aMeHAlolLell IIONlaib KOHTAKTHOM MOBEpX-
HOCTH IIOTHHH C OCHOBAHHEM.

3unauennn xKoapduuuenta K npuaumalorca no taba. 9 paa kodpduuueH-
Ta Ilyaccona ocuosanus ot 0,2 no 0,3.

Tabauya 9
3nauennna xosbduunenra K
bla 20 40 8,0 12,0 20,0
K 14 18 2.2 24 97

Ilpu pacuere mAOTHH M3 'PYHTOBBIX MATEPHAJOB Ha HECKaJAbHBIX OCHO-
BaHHAX AONYyCKaeTCA YYHTLIBATbL TPH TOHA COGCTBEHHBIX KoneGaHHE coopy-
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KeHu#l, onpefensieMbx ¢ YHeTOM NOAATAHBOCTH OCHOBAHMS. 3HayeHus K09d-
¢dunuenra gopmsl npuHHUMaIOTCA 10 Ta6. 10,

Tabauya 10
3HaueHHs 7;; AA TpeX TOHOB COGCTBEHMHMX KonebGaHHA C yueTOM NOJATIHBOCTH
OCHOBAHUA
ky=0,5 ky=1,0 k=2,0
XIH
=1 =2 i=3 =1 i=2 =3 d==) =2 =3
0 1,53 | —0812 091 |130 | —083 0,80 1,14 | —0,63 0,69
0.1 1,515| —0,76 0,73 | 127 | —0,80 0,68 1,10 | —0,60 0,60
02 | 147 [ —0,61 038 | 1,26 | —0,66 0,38 1,10 § —0,51 0,36
03 | 140 | —0,39 —004 {124 | —048 0,04 1,09} —0,39 0,06
04 1,30 | —0,15 —031 1120} —02¢4 | —0,2¢4 1,08 { —0,23 —0,18
05 1,17 0,07 —034 1,12 | —0, —0,32 1,06 | —O0, A
06 {103 0,24 —0,16 | 1,08 002 | —02141] 1,03 0.06 —0,21
07 | 087 0,32 0,08 | 099 029 | —0,01 1,00 0,17 -—0,05
08 |o070 0,32 025 | 0,9 0,34 0,178 | 097 0,24 0,10
09 052 024 0,24 | 0,81 0,31 0240 | 0,94 0,25 0,20
10 |034 0,09 0,09 | 0,69 0,23 016 | 090 0,22 0,18

Betonuble rpaBHTAUHOHNHDbIC NJAOTHRDI

JAs npAGAAKEHHBIX PAcueTOB HCTIONBL3YETCH PacUeTHAs CXeMa MJOTHHb
B BHAE KOHCO/MM INepeMeHHON EeCTKOCTH C BepPTHKaJbHON OCblo Ge3s yuera
AeopMaTHBHOCTH OCHOBAHHS. IIpH 9TOM yUHTHBAIOTCSA TO/IBKO rOPH30HTA/b-

Y Z=/4 §=3 i;Z i; 1

I '

190 »—f\’“ L I a8\
i |/

mol-—il | AL
/ // //

V2| W 1 I Y 8 R
1’ i /

730 N

l 7 / ya i .7_-
l /
10 ﬂ/// / —_—=2
I
0 ’/1 / ’
I/ -./

70l - ]
/ T,
5 }1 ,COK
0 o1 0,2 4,3 04

Puc. 13. 3aBHCHMOCTD NEPHOAOB

nepBbiX 4 TOHOB COGCTBEHHBIX KO-

Ae6anuit rpaBUTaUHOHHOA MAOTHHbL

OT ee BBICOTHI INIPH COOTHOUICHHH
B/H =0,

1—603 yuera upucoeaHHeHHOA Macch! ROAL!;

2-~c y4yeToM MPHCORAMHEHHON Macch BOAWI.

i1
Hm 1
/ //\\ /
190 ’ -
/ /
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130 / 4
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5 7, cex
o o1 6z 63 04 05 06

Puc. 14. 3aBHcnMOCTb NEpHOROB NEPBHIX

4 TOHOB COGCTBEHHBIX KOJe6anuii rpaBHTa-

HHOHHOHA NAOTHHEI OT ee BbICOTHI MIPH COOT-
HoleHnyu BJ/H =1

]—G6e3 yuera npucoe AHHEHHOAR MAcchl BORM; 2—c ywe-
TOM NPHCOeAHHEHHON MAaCCH BORMI.

Hble CMEIleHHs TOYeK MJIOTHHbL. [lepuoibi COGCTBEHHBIX KoJieGaHHi NAOTHH
npu B/H=0,7 u B/H=1,0 MmoxHo onpenenstb no rpadmkam puc. 13 u 14.
I'paduxu cocraBieHbl A MOAYJsS YnpyroctH 6eTOHAa NJIOTHHH, PaBHOrO
3-10°% 1/m2 B cayuae Apyrux sHaueHuft MOAYyAst yupyroctn GeToHa MJIOTHHBI
nepuoabl COGCTBEHHBIX KoJebGauuil, onpefenseMble N0 3THM rpadukaM, ym-
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HoXKaloTcsl Ha Ko3(DHUHEHT kp= ]/fgf.i,

st

Eg

rae Eos=3-10% t/m

AyJb YIPYTroCTH GeTOHA pacCUUThLiBaeMOil TJIOTHHBI.
PopMbl COGCTBEHHBIX T'OPU3OHTAJbHBIX KOseGaHuil IJIOTHHBI NPHHUMA-

1oTcs no puc. 15.

2; Es — MO~

B cryvae 3ajioxeHHsT HU30BOH TpaHH, BeJMUHHA KOTOPOTO He pasHa 0,7
u 1,0, 3HaueHNs NepHOLOB COGCTBEHHBIX KOJIeGaHUi H CMelleHH |l ToYeK MI0TH-

i L=1
0 -

A

K i=3 i=4
70 1,5\'\:
0,343 0,0125
01124 ) 6,362
621915 0,125
01123 08 0213
01875 004 0250\
® 0,206 0100 o124
{01885 0,150 0,0813
0,750 ° 0,175 L\ 9, 300
70,0575 / 0,186 7’0,1875
0 0 0
L=2 5) =3 i=%
® 70 1,3\
1,250 0,025
0187 /- o313
00313 0,236 0,125
0,181 0125 01675,
0,213 00375 0,200
®l 0,195 0,0938 012
0,769 0,150 0,0815
a19 0,150 01625
80625 0,100 0150
0 0 0

Puc. 15. ®opmbl cOGCTBEHHBIX KOJeGaHUH I'PABUTAMOHHBIX GETOHHBIX HHTON
a—npu otHowenun B{H=1; 6-~npu otHoweHuu B/H=0,7.

Hbl OPH KOJIeOAaHUAX MODYT ONpeneNsAThCA WX JAUHEHHOH HHTepmoJsinue

(puc. 13, 14 u 15).

Has yTOuHeHHS NepHOAOB H POPM COOCTBEHHBIX KoJeGaHHM NJIOTHH MO-
JKeT ObITh HCMOJIb30BAHA PAacyYeTHAas OXeMa B BHJEe KOHCOJIH NepeMeHHOMN JKeCT-
KOCTH C OCblO, MpoXoAdlleli uepes LEHTPH TAKECTH COYEHHIN NpH ydyeTe Je-
¢opmaTtuBHOCTH OcHOBaHHA. OmnpenenieHHe nepuoRoB W GOpM cOGCTBEHHBIX
KoJie6aHHi MOXKET IPOH3BOJHTLCS C UCTIOJIb30BAHHEM MPOrpaMMbl pacueTa Ha
3BM B3CM-4, cocrasnennoit Mucturyrom «Cuaponpoekt um. G. 5. JKyka
(Mocksa). Jas naotud ¢ B/H=0,7 npu Epn/Eoen=1,0; 1,5 u 3,0 (Enn=
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¢l

200

Hom
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—

150¢.

—~— 4
~

Puc. 16. Tlepnonni nepBbix 4eTbipeX TOHOB
coOCTBERHBIX KOJeOaHUH rPaBHTALMOHHO bOe-
ToHHOH naothubl npu B/H =07, bja =5,0;

Epy=3-108 1/M% EpylEoen = 1,0

I—c ygetoMm n 2—6e3 yvera NPHCOEAHRHEHHOM Maccht

BO/bI.

200

7 7

/ ]

A
150 // 4
SN N

7 i

- i
60 __1__.,.,.{
|
; |
!

g g6 u

Puc. 17. Tlepuonbl mepsbiXx UeThipeX TOHOB co6-

CTBEHHBIX KOaeDaHui rpaBHTANKOHHON 6emﬂgor{

naotues npu B/H=0,7; bja=>50; Eqp=3-108 /Mm%
nal Bocs = L5

I—c ydeToM H 2—-0e3 yuera ApHCOe LHHEHHOA MacChl BOAB.



200

150

H, M win/[/1] Sr
/II/ //I // 7// // /
/ / /
/I/ //// // /J
ARy, /1 /

200

50

177y
/
T =
i / :/ / /
I} i/
iy /
)/ r/ /
I/ d
/
//l,// / T.cex
02 04 06 08 10

Puc. 18. Tlepronbt nepBhIx ueThIpex TOHOB COGCT-
BEHHbIX KOJeOaHuH rpaBHTAaLHOHHON GeToHHOMH nao-
THHBl NpH B/H =07, bla=0.5; Ep;=3-108 1/m2

na

oCH = O

1—c yyeToM H 2--0e3 yyeTa NPHCOCAHHEHHOA MACCHl BOAHIL.

© & N O, W NN

-~

© S u g T Wy

=

3

7

& a) z ]
0,283 40 o195
02222 G593 2 G053
0,2152 02169 91262
67702 Qoke5
0,1307 4003512
009497
0,06549
004616
0,03040
0,01771
b 0,007709
8 a) ¢)
10 / —_— 10 003039
0,9961 2 % 0,p3052
0,945 3 0,02917
09,9807 4 007721
06,9509 5 605211
49239 5
38732 7 -\ 0,08672
0,8208 8 07509
0,7655 g 0,1303
7107 70 0,1792
86541 7177_

77777, 01557

+0,009357
806421
0,08410
0,09039
Q08752
007626

Puc. 19. ®opmbi ropusonransnas (@) M BepTHKaabHas (6) NEPBHIX YeThHIpex

TOHOB COOCTBEeHHbIX KoJAeOaHHil rpaBHTAUMOHHON GeTOHHOH MJIOTHHBI

B/H=0]; bla =50; Egy = 3.108 1/M% EpzEoen = 10.

npH



a)

~

RS @ x 9 9 o & &~

N
-

60249
007532
008361
007222
005252
0,02844
00027 )

01387
0,1039
0,07462
0,05434%
0,03708

0,02273
A domwee

%)

77

700 ~

100 0,504

04994

6,4862
04,5399

05646
0,5662

0,5833

0,5322
0,5045
04746
0,4430

g

01439
0,3083

0,26%%
0,1068

T 30,2565 9 14
0,2605 2
0,2593 3
0,1798\—| 4
06,7279 61258\ 5
02192 GO9I\ 6
02568 007503\ 7
02568 007026 H 8
Q2428 006257 H 9
02185 G209 H1o
A Lot aomeg | 1y
5 ud 10 aurnd
7@4 0,03364
Q03021
008123
Q0653%
Gp1233
04762
o1t
01619
o1773
0,667

0,04139
006311
0,07541
007973
0,07766

Puc. 20. dopmbl ropusontansHas (@) H BepTHKaabHas () NepBhIX YeThipeX TOHOB OG-
CTBEHHBIX KojeGanuii rpasMTayHoHuoH GeTonHoli naorunwi npu B/H =07, bja =5,0;
Eng = 3:10° 7/M3; Epa[Eocn = 1,5.
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Mepuoabt co6cTBeHHbIX Koe6GaHuit H KO3 HUIHEHTOB C; AN CEKUHA MIOTHH

Paamep cexuuit

Hindp KoncTpykums ceKunH n/JI0THHLI
Howm| m my | bom | SepM | lpwm
1-I1-1 | TMonas ¢ nuadparmoit ¥ HH30-
BbIMU KOHCOJNSAMH 100 | 0,50 [ 0,50 | 22,65 | 2:x4,45 | 3,78
2-T1-1 | To xe cnapeuHast 100 { 0,50 | 0,50 | 4530 4%x4,45 | 3,78
1-11-2 | Noaas ¢ auadparmoit u peo-
PaMH XeCTKOCTH 100 | 0,50 | 0,50 | 21,40 24,40 | 3,65
2-11-2 | To xe crmapeHHas 100 | 0,50 | 0,50 | 42,80 44,40 | 3,65
1-C-1 | CnaowHas ¢ HHM30BLIMH KOHCO-
JASIMHE 100 | 0,50 | 0,50 [ 21,2 8,15 6,52
2-C-1 To xe cnapeuHas 100 { 0,50 ! 0,50 | 42,4 ! 28,15 | 6,52

1-I1-3 | ITonas 0e3 HM30BLIX KOHCOACH 100 | 0,45 | 0,45 | 25,6 | 2x5,35 | 3,38

1-C-2 CnorowHas ¢ yroawawoueiics

CTEHKOIi 100 | 0,45 | 0,45 | 25,6 7—15 9,30
1-C-3 | CnaoutHad ¢ HHM30OBHIMH KOHCO-

aaMu 100 | 0,4 0,5 36,6 8,45 14,08
1-C-4 CnJjolHas ¢ HM30BbIMM KOHCO-

JSIMK 100 | 0,45 | 0,45 | 22,3 7.4 74
1-C-5 | CunomHas 6e3 HM30BBIX KOH-

coaeii 100 | 0,60 | 0,50 | 19,2 6,90 6,15
2-C-5 | To ke cnapenHas 100 | 0,60 | 0,30 | 38,4 13,8 6,15
2.C-5 | Cnaomuas 6e3 HM30BHIX cCHa-

PEHHBIX KOHcosei 100 | 0,07 | 0,75 | 19,8 13,5 3,16
2-C-6 | To xe cnapeHHas 100 10,07 | 0,75 | 39,6 27,0 3,16
1-C-7 | Coaomnas ¢ HH3OBHIMH KOH-

COJSIMH BOROCJHBHAs 100 | 0,07 | 0,75 | 18,5 12,6 2,96
2-C-7 | To xe cnapennas 100 | 0,07 | 0,75 | 37,0 | 252 2,96

1-C-8 | CnaomHas nAaocKkas rpaBUTalH-
OHHas 100 | 0,00 | 0,80 | 20,0 [ 200 0,00

D Qjilx y) Pji(x.y)

J==1

3 Qux PR (x, )
j=1

J
yeuuaMn C; u3 fanncit TabaMubl ¥ GOPMyJOH 1aA 7z, MOXHO ONpPEACIUTH KO3(QGHUHEHTHI

MMpumeuanue. Kospduunenr C; = ,  KoaduuueHt
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MAaCCUBHO-KOHTPHOPCHBIX H PABHTAIHOHHBLIX NMPH Eoy > Eny

Ta6auna 11

[Mepror cobcTBeHHBIX KoaeGanuihl, cex

Koadguuuenr C;

fpoaoabHLe MonepeuHbre

ric, | e | mics | rue TIC, TyiCa TJCs TC,
025 | 010 (0,07 0,68 0,32 0,21 0,11 0,10
794 | 182|148 164 159 1,55 0,65 -
025 | 010 | 007 0,39 0,15 0,14 0,10

ior | 182|138 1,60 1,02 =094 113

023 | 011 {007 0,63 0,18 0,16 0,11

540 |[269 (168 1,78 1,07 =043 152

023 | o011 | 007 0,36 0,11 0,10 0,03 0,04

240 | 269 | 1,88 1,90 I8 | =157 182 —

026 | 014 | 0,09 1,04 0,25 017 0,11 0,07
2,02 22 | T15 2,02 3,71 I3 —0,87 0,92
026 | 014 | 009 0,36 0,15 0,08 0,07 0,05
3,02 2.2 | 115 2,49 237 0,0 1,02 =0,58
0,20 | 009 | 0,06 0,54 0,19 0,15 0,09 0,07
217 35 | 035 1,88 2,1b —20,16 =0,33 e
0,21 0,10 | 0,06 0,7 0,22 0,17 013 0,11

333 |249 | 069 2,37 165 0,99 ) ) —

0,21 0,11 | 0,07 0,59 0,18 0,16 0,06

276 [295 | 155 20 119 0,58 225

027 | 012 | 0,08 0,96 0,32 0,22 0,13

22 | 167 | T4 1,67 1,08 —1,09 =104

022 |[011 | 008 1,12 0,34 0,24 0,10 0,08
23 | 208 | 157 187 2372 0,94 0,04 =072
022 | 011 | 0,08 0,65 0,26 0.15 0,10 0,08
23 | 208 | 157 183 071 — 03 | 014
029 |018 | 007 | 0,04 0,7t 0,20 0,16 0,09 0,05
207 1204 |18 | — 165 158 0,39 056 -
029 1013 {007 | 004 0,42 0,31 0,09 0,067

307 214|113 — 183 0.47 —=1,92 0,11

0,21 0,10 [ 0,06 | 0,03 0,60 0,16 0,14 0,07 0,05

199 (293|135 — 19 2,07 =023 |=032 —

021 |010 [006 | 003 0,32 0,12 0,10 0,05

1,99 2,98 | 1,35 — 213 121 —1,04 =098

0,31 (013 | 0,09 0,65 0,20 0,14 0,08

187 | 185 | 221 359 1,88 —0,11 —0,78

¢GopMbl CO6CTBEHHBIX KoaebaHMii cexuMii mAOTHHB v = C; Py, (x, ¥). [Moab3ysicy 3Ha-

HEMOCPEACTBEHHO MO (opMaM COGCTBEHHBIX KoJaeGaHHil cekuwuil MAaoTHH (puc. 22—25).
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=3 10° t/M?) B auanasone BricoT oT 25 A0 200 M nepHOAH! H POPMBI COGCT-
BEHHbIX KOJIeGaHuil MOTYT ompefensithes no rpadukam puc. 16 21. Ony co-
CTaBJIeHbl IJs NJIOTHH TPeYroJbHOrO Tpoduis ¢ BEPTHKANLHOH HamNOpHOH
TpaHblo [1A oTHoWeHHs b/a=>5,0 npu yyere AepOPMATHBHOCTH OCHOBAHHA 1O

Dorry.

r

1 ) _ o ames 400 u 1
2 06,2363 G185\ 49962 2
3 0,2247 N 06,9827 3
4 —{ 6.1873 N\ 0,04573 G9579 4
5 60,1529 01305 G985 5
6 -{ 01205 02005 0862 © §
7 | 0,09195 02080 0,839 7
] 0,06997 © G212 0807 8
9| 0,05020 62890  0,7847 9
0,03251 02979 67627 10
0,07667 0,3000  0,740% 1
005737 a ud n00 3,03(,57)9 7
0057944 ;@ 74327 002794y 2
0,05782 6,07589 001776 W 3
06,0133 02581 007532 (— 4
0G.06314 02574 007424 \~ 5
0,1324 009740 0,458\~ 003456 \H 6
-—\ 0,1886 01156 00123 7\ gorp
0,2097 0,1217 00664 8 N\gosn7
| 0,2145 0,121% 01279 91005834
0,2087 01179 0,%686 10 - 0,071,9
0,1956 0,120 0,1871 110835

Puc. 21. PopMsl ropusonTasbHas (@) ¥ BepTHKaAbHas (6) NMepBbiX YEeTHPEX TOHOB
co6cTBeHHBIX KoaeGanufi rpaBHTauMOHHOH Gerowwoii naorumHnl npuw B(H =0,7;
bla = 5,0; Eqy = 3-106 1/M3; Epy/Egen = 3,0.

MaccuBHO-KOHTpPdOPCHbIE GeTOHHbIE MIOTHHDI

B pacuerax OnJIOTHH 3TOTO THMA JOJIXKHBI ONPeeATbCA NepHORL H dop-
Mbl COGCTBEHHBIX KoJeGaHHi BIoJb H nonepek MoToka. Jlas TJIOTHHBI BLICO-
Toit H=100 M npH pas/HYHbIX KOHCTPYKTHBHBIX pellleHHSIX NMEepHOAb COGCT
BeHHBIX KoJie6aHui u uX GopMbI MOTYT mMpHHUMATHCA o Ta6a. 11 u puc, 22—
25. IlpuBenenHbie B HAaCTOSILEM NPHJIOKEHHH mepuonbl H GOpMbI COGCTBEH-
HBIX KoJieGaHu#l nojydeHH 3KCNEPHMEHTaJbHO (e3 yyeTa Ae()OpMaTHBHOCTH
ocaoBanns. Ha puc. 22—25 nokasaHbl JIHHWM paBHHIX CMELIeHHH AJE morme-
peuHbIX Koaebannit ¥ PopMH NPOAOABHEIX KOJeGaHH#A NJIOTHH.

Hns onpenenenus 3HaveHnd Kodpduuuenrta ¢opmbl NPOXONbHBIX U MoNe-
PEYHBIX KoJeOaHHil m;x HCHIOAL3YIOTCA 3HayeHHsa koadduumenra C;
Ta6a. 11 1 3HaUEHHA OTHOCHTEJIBHLIX CMEINSHHI TOYEK MJIOTHHBI MO PHC. 22
25. Jlnsi nuOTHH NPOU3BOJILHOM BLICOTH (OPMBI KOJAGAHHI TPHHAMAIOT
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7=0,7t1cexr 98
94

7, =0 29cex

%2=G13cex  T;=007cek

7, =0,21cex =4q710cex 7;=006

91 100 190 Z ;/ga
4
477 , Mz 025
04{ 915
267 4 003.5
066‘ a#
i 0}[7

Ty =0 2icex T,=6,{0cex T, =005

Puc. 22, Tlepuoxst T u dopMbl co6CTBEHHBIX nonepedHbix (@) u NpOAOABHLIX (6) KoneGaHuit M2CCHBHO-KOHTP(OPCHBIX
OETOHHBIX ILIOTHH,



9,68
? 5 7=0,09cex 100 100 7 00
0,15 q27,
,4«/ 918 940
/724 421

g0 q15

0,12

g /0

w@"q

T, =0,20cex T,=0,09cex T;=0,060ex
100
72

100 ’””0
1065 g0z ””

1932 949 .
415 430 059
904 g e

T,=0,21cex T=g,tfcex T3=G07cex

7;=0,27cex =g 12cex T5=0080eK

g 100 100 ma
0,8 7‘*0)552,'9/( g),@ o’g 24 T=010¢96-e,( 476 A q’
o ?'z,% 044 912 914
7z KA 422 060
S g8 404 047
4,0 8 ’ 2 o913
Sl 7 =03fcex Ty=Qficen Ty=400cex
@ ]

Puc. 23. Tepront 7 a1 HOPMH COGCTBEMRHX NONEPEdHHX (@) H NMPOZOALHBIX (0) xoneGaun#t MaccHBHO-KOHTPHOPCHBIX GETOHHBIX MAOTHH,



1@ 100 100

o Wl a0

e OTf T ges

5,26 40 9,28

o 08 -
412

7, =026cex TL=07scen T3=009cex

100 100 100
084 027,257 g5 [ 5%
100 %
551 ”;0 4%
az 0,26
045 457
g12 0,18

T =026cex T=Uf14cen  T=0,09cex

4 100 300 100
6280 T-008cex 508
sffls " s anf0 e f”

0 036 048 q0s 0

q22 g5t ,
164

8 a7 429
0% 31

T;=022cex T=GMMgex  Ty=008cex

46,2

g+7  T=026cex 100 400 100
0% =0
436 G48 405
g 040
022 451 264
e 012 429 551

7r=022cex T,=0ffcex  T5=0036ex

Puc. 24. Tlepnoasl 7 u Gopmbr cOGCTBEHHHX Nonepeunblx (#) W NPOLOAbELIX (6) KoneSaHuil MaCCHBHO-KOHTPHOPCHLIX GETORHBIX HAOTHH.



»

08 T=0,27cex Zaéﬁ
(]

024
912 922

100 100 500
/) 0,20
a5 120 g1 A%
490 4,30 925
028 G40 qa0
0,33

7, =025cex Tp=010cex T5=0,07cek

A M— 50 100 1,00 400
W ) a8h3 T=078cex ’

1-n-2 aeé _:-o,wce/f 0)4 Yo /;‘ 438 406 432 4557578
0”'6 4 e 46 /" k / 9 /, 030 435 419N\ q,17

Vs SIB BEH 015 g3s ’
, 02 6 7 ’ 952

0,@‘ A /] 0,07 0,22 ’
% ‘%0 S L f 4,30

! ya—"ig L rr 77777 T ’

7,=0,25cex T,=011cex T3=0070eK

0,22 915 .
o T=010cex 4 [ TG08cex— 100

1,00 100
/ 58 08592 g5 478
) 930 G35 N,
015 035 )
(N 9,52
s lgor 022 4

4,30

s/
v

3

7, =023¢cen =0 cex T3=007cen

Puc. 25. Teproant T u QopMbl ¢OGCTBEHHLIX TONMePEYRbIX (@) ¥ MPOAOABHEIX (0) KoneGaHHit MAaCCHBHO-KOHTPGOpPCHBIX GETOHHBIX MIOTHH



AHAJIOTHYHLIMH NPHBEJleHHBIM Ha pHC. 22—25, a nepHOAbl COGCTBEHHBIX KOME-
GaHuil onpefeAIOTCA N0 popMyJe
H
Ti = T‘* m. 53

roe T:* — aHaueHHA MEepHOAA COGCTBEHHHhIX KOMeOamuil MJIOTHHM, NpHHATHE no Tabm. 11 1
TWIOTHRB BHICOTON H == 100 M; H — BBICOTa PACCYHTHIBAEMON IVIOTHHHL.

ApouHble NJIOTHHBI

Jns npuGAMXKeHHBIX pacyeToB aPOYHLIX MJIOTHH YacCTOTH MepBBIX ABYX
TOHOB COGCTBEHHBIX KOJeOaHHil MOryT onpeieasTbhca Mo dopmy.ie, NONTyUeH-
HOIl /11 pacyueTHOH CXeMBbl, COCTOSIILEH H3 11 apOK H M KOHCOJIeH, Ha KOTOphie
YCOBHO pasfessietcs coopyxenue (puc. 26):

/ 8 Wil " F.L,Wai n LW
[ a4 Cu 3 R+ Cu Xl dow+ 4o+ 23]
;= E a=1 al g=1 a —_ 'k '

n
Cu E P'aLaW?Ii

a=l1
54
e Ko3dduuuentsl Cr; NPHHAMAIOTCS COTIACHO Tab. 12.
Ta6auya 12 71/
-7
3uagenns Kospduunentos Cg; ///’ / I\
o . :\
C =1 =2 /// \
ki _ N / \\
Cu 99,1 875 { / /P
Cyy 0,737 0 TR ] \
Ca 0,0278 0,0278 ) Nt e ¥ e 7
Cll 0,198 01230 *4/7./)\ | / 7
I =
\ *~ ' Apxa i
B ¢opmyne (54): \ ! \\ ™1
®; — KPYroBasi yacrora koJeGanuli naoru- AR 4
HbI, pajifcek; { — HOMep TOHa COGCTBEHHBIX S f",j S
konebammit ({=1, 2,...), ups 3ToM @1 <wg; 1/
4 — uH@exc apky, a=Hh 2, ..., n; k— un- b/
AeKkc xoHcoan, k=1, 2, ..., m; E — monyan KoHcons
ynpyrocTH 6eToHa NJOTHHH, T/M?%; [a — MoO-
MEHT HHEPUHH CeYeHHS AapOuHOTO KOJbila Puc. 26. PacuetHas cxeMa apoOuvHOI
OTHOCHTE/bHO BEPTHKAJIBHON OCH NJIOTHHLI,
a3 .AH,
p. a
I, = 5 55

vae dep. a — CPEOIHAS TOMILHHA aPOYHOIO KOJbIlA, KaK MOAYCYMMA TOJIIHH BepXHell H HHXK-
Heil OTMETOK KoJblla; Fa — MJOMAaAb NOTGPEeYHONO ceueHns apOYHOINO KOJIbua:

Fa = dephH,,

rie AHa —~ paccTOsiHge MeXdY ropHSOHTAJNbHBIMHU NJOCKOCTSMH, COOTBETCTBYIOUHMH BepXHeR
H HHXHeH DpaHuUlLAaM APOUNOTO KOMbiA; La — AAnna q-off apkn MO cpepmedl JuHHH; Ra —
cpellHHil paAHyC OCEBOH NUHUY -0 apKy,

Wai — MaKCHMAJbHOE TepeMelleHne apKy ¢ WHAEKCOM & TNpH ee KojeGaHuax mo i-My TOHY;
bs — mmpuHa k-0 KOHOOJH NOAOCKH; dopr — TOJILHHA 110 OCHOBAHMIO R-0ft KOHCOMM; dar —
TosmuMa no npebHio k-oft kolconm; Hp — suicora k-ofi xomcoan; Wiy — MakcumanbHoe ne-
peMeLieHHe k-0ff KOHCOJIH NPH ee KoseGauusix mo i-my ToHy; FHa — paccrosinue a-ofi apku
ot rpe6us; Ma — Macca Ha eAHHHILY AJHHB Q-Of apKHu.

Ecan pacyer no dopmysne 54 Beaercs s apouHOH CIOTHHBI CIOXKHOR
(GopMBI (HanpuMep, ¢ TPEXLEHTPOBLIMH apKaMH nepeMeHHON TOJILULHHE | 1p.),
TO PEKOMEHAYEeTCs HCNOJMb30BaTh TaK HasbiBaeMple «NpHBEIACHHLE» NapaMeT-
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PB KPYroBoi MJIOTHHBL (IIOCTOSHHON TOMUMHLL MO0 apkaM), onpenesseMsle
KaK CPeIHEB3BelICHHbIE BEJHYUHEL

IOast secummertpuuHoil hopMBl KosleGanuil, Mo KOTOPOil onpeaensiorcs
HHEPUHOHHbIE HArpy3KH Hpu CeHCMUUECKOM BO3NEACTBUM NONEPeK YINesbs,
NIPHCOENHHEHHAsA Macca BOJAHI He YYHTHIBAEeTCH.

dopMH COGCTBEHHHIX KOJIeOaHW} 3aal0TCsi B BHJE

Di(x. ¥) =z (x) 2, (¥). 56

rae 2n(x) u 2m(y) — dynaamenransible 6anounbie QYHKIMHA, COOTBETCTBYIOIIHE N-MY TOHY
KoJe0anuil GamKy C SallleMJICHHKEIMH KOHIIAMM H M-MY TOHY KoJeGaHH# KOHCOMH; X H Y — KO-
OPAAHATH TOYEK HA CPENWHHON NOBEPXHOCTH NJIOTHHB.

Jlasi nepBoro ToHa KoneGaHuit miaotTuHb n=1n m=1.

Ilas BTOpOro ToHa KoseGanuit n=2u m=1.

3Havenns GpyHEaMeHTaNbHBIX 6aJIOYHBIX QYHKUHHA NPHHHMAIOTCS cCorac-
HO Ta6a. 13 u 14.

Tabruga 13 Ta6rugya 14
dynaamenTanbHaa Ganou-
dyunamentaipuan Ganounas Gynxnus Has GYHKUES 2, (y) NPH

2z, (x) NpM WKecTKOA 3anenKe KOHWIOB

(nepenemeﬂml apKH) 3aeNaHHOM KOHNe B OCHO-

BaHHH H CBOGOAROM ApyTOM
(nepeMemeHHst KOHCOJR)

H p 6a
P Pymxuus Hopmupopannas
Ganounas
n=1 =2 e PyuxmnR
npn m=1,0
—0,5 0
—04 0,1191 03028 0,0 1,0000
—0,3 0,3900 0,8012 0,1 0,8627
—0,2 0,6910 1,0000 0,2 0,7254
—0,1 0,9165 0,6880 0,3 0,5912
0 ,0000 0,0 0,4 0,4611
+0,1 0,9165 —0,6880 0,5 0.3395
+0,2 0,6910 —1,0000 0,6 0,2299
+0,3 0,3900 --0,8012 0,7 0,1362
+0,4 0,1191 —0,3025 038 0,0638
40,5 0 0 0.9 0,0167
1,0 0,0

Onpenenenue OpHEHTHPOBOUHBIX 3HAYEHHH HH3LIMX YacTOT COGCTBEHHBIX
KOJMEe6aHU apOYHBIX NIOTHH B 3aBUCHMOCTH OT IJHHBI 1O rpebuio L, BrICO-
Tol H ¥ nyomany noBepxHocTd LH gonyckaertcs mMpOU3BOXHTH MO rpaduKawm,
npuBeAeHHbM Ha puc. 27. [IpH HX mocTPOSHHUH GBITH HCTIONB30BAHBI PE3YJib-
TaThl OGOGILEHUS] JaHHBIX HATYPHBIX HAOMIOAeHUH, MONENbHBIX H TeOpeTHYe-
CKHUX HCC/IeIOBaHUl KONeOaHHH apOuHBIX IJIOTHH, NPOBEAEHHHIX B Hallei
cTpaHe M 3a pybexom. U3 rpadukos BHAHO, 4yTO pasMeps apOYHOH MJIOTHHBI
H peajibHble 'YCIOBHS ONMHPaHHUA IO-PA3HOMY BJIHSIOT HA HH3IIHE YacTOThI
| (rz) co6cTBeHHBIX KOJEGAHMIT COOpPYMEHHS: CYULECTBYIOT 30HBI CHABLHOIO,
YMEepEHHOro M c/aboro BAHAHHA 3THX PpakTopoB. 'paduKu 1alOT OPHEHTHPO-
BOYHOE 3HaueHHe HH3lel yacToThl u3rubGHOM dopMbl KoseGaHHit B 3aBHCH-
MOCTH OT OCHOBHLIX Pa3MepOB COODPYKEHHSI: BBICOTH apouHOi wactu f, aau-
HBl MO TpeGHIO L ¥ noliany noBepXHOCTH, OnpeleasieMol npubIuKEHHO KaK
npousBefienne LA. B ciayuae V-06pasHbix KaHbOHOB MJIOLLA[b NOBEPXHOCTH
CJIelyeT ONpeleNiTs N0 YepTexKy MIOTHHBL.

ITpuBenennrie Ha rpaduKax 4acTOTHI COOTBETCTBYIOT CJeqyIOUUM ¢op-
MaM KoJie6aHHil B 3aBUCHMOCTH OT BBICOTH apPOYHOU YaCTH MJIOTHHBHI:

15—100m . . . . . . . KOCOCHMMETPHYHAs,
160—200m . . . . . . . CHMMETDHYHAR,
cBuiwe 200 M . ., , . , , KOCOCHMMETDHYHAH,
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Yacrors asyx nepsrix dopm KoseGanuil (KOCOCHMMETPHYHON B CHMMET-
PHUHON) apOYHBIX MJOTHH C BLICOTOH A0 70 M ZOBOJIBHO OJIH3KH MeXAIy CO-
60it; pis NIOTHH 8LicOoTol OT 70 a0 200 M 3TH yacTOTH pasnanyarTtces B 1,5—
2 pasa, a AJs IJIOTHH BBICOTOH cBhHIne 200 M OHH TaKXKe JHOBOJbHO GJH3KH
MexXAy co0oi.

fey
15

13

11

\
A\
, \ yﬁm #)
\

5 \/ 1\\\
3 \¥ \K
\ \:

1 X %
q 1 I 50 L ! 7010 L L 750 1 //’Mn 2010
0 100 200 300 L 400 L,m 500

4 12 X 32 60 72, 80
CH)1° m?

Puc. 27. Tpadukn 3aBucumocTH Hu3weil cobcTBeHHol uyacToTH XOAebanuii
apoOYHBIX TJOTHH OT IMWHBI MO rpebhio L, BbicOTHi /7 W muomajgn mosepx-
Hoctu LH.

YTounenHble pacdeThi 4acTOT H GOPM COGCTBEHHBIX KOJI®GAHHIA apOUHBIX
TUIOTHH BHINOJHAIOTCH ¢ nomouublo IBM no cnenuaspHbiM mporpaMMam, pea-
JIU3YIOIIUM TaKHe METOIHbl, KaK MeTOJ NMPOOGHBIX HArpy3oK, MeTOJ, KOHeUHbIX
pasHoCTeil, pelleHHs YPaBHEHHIl TEOPHH TOHKHX 0GONOYEK, METOH pacuJieHe-
HUSL yPABHEHHH TOHKHX LUHAHHADHYECKHX 000/NOUEK H Ap.

Mpunoocenne 4

ONPEIEJIEHWE CENCMHYECKHUX HATPY30K
HA THAPOTEXHHYECKHE COOPY)XEHHA

TMAOTHHBI H3 TPYHTOBLIX MATEPHANOB

Ilna pacyetos yCTONYMBOCTH IJIOTHH M3 TPYHTOBHIX MaTepHaJoB onpeje-
JISIOTCA CeHCMHYeCKHe YCKOPEHHS! B PasJiMyHBIX TOUKaX mioTHHHL. Ceiicmuye-
CKH€ Harpy3KkH onpejessioTcs TOJNBKO [/15i IPOBEPSEMBIX HA YCTOAYHBOCTD Ya-
creii coopykenns. CeHCMHYeCKHe YCKOPEHHS JUIS TOYKH R MJIOTHHBI onpeje-

asiorest no gopmyae 31
Sp* = I/Z (S:k)z'
=

- *
nae Sp* — cefioMuueckoe yCKOpeHHe B JOMAX g A TOuKH k; S ;5 — CefOMHUECKOE YCKOpEHHE
QIR i-TOTO TOHA KovieGanui, onpenenseMoe no popmyne 32;

6* &



Six = mK Bonis

7 = YHCI0 YUHTHIBAEMBIX TOHOB KOyteGanuil.

TIpn wuCNONBL3OBAHUH CYMMapHBIX yckopenuii Sp¥*, Hafinenssix no ¢op-
Myne 31, pJjs QpoBEPKH YCTOHYHBOCTA OTKOCOB H OUEHKH JHHAMHYECKOH yc-
TOMYHBOCTY CTPYKTYPH BOLOHACHIIEHHBLIX HECBASHLIX T'DYHTOB, BENHYHHA
Si* 10 KOHTaKTy NOROLIBH COOPYKEHHS C OCHOBAaHHEM NPHHHMAETCA pas-
Hoilt K.

CelicMuyeckas Harpyska onpeaeisieTcs YMHOXeHueM 3Hauenuft Sp* na
Beca COOTBETCTBYIONIHX 3JIEMEHTOB NpoBepsieMoil Ha YCTORYHBOCTb MPHIMBI
ob6pyuenus. CeficMHYeCKHe Harpy3KHM YWUTHIBAlOTCA B pacueTax yCTOHYH-
BOCTH B KayecTse JOMOJHHTEJIbHBIX CHIL.

B npu6anxenHux pacuerax ceficMHyecKas Harpyaka MOXeT OfipeJiesifiTh-
ca coraacuo n. 5.15 CHull 11-A.12-69 ¢ yueToM TONbKO OJHOTO (OCHOBHOTO)
TOHA COOCTBEHHBIX KoJ1eHaHHii.

Mpumep 1. Onpedenenue celicmuneckux yckoperuti nAOTUHbL
045 nepsoeo Tona kosebanutl

Tabruya 15
Hcxonnbie nannbie AT pacyeTa NMIOTHHBI

H u By, Bepy M LM I v |V, ulcexl K.
300 1355 20,0 60 700 600 | 01

3necs H — BhicoTa maoTHHN; Bo— WHPHHA NIOTHHHL NO OCHOBAHHUIO, Brp — LIKPHUHA TOTH-
HBl 10 IPebHIO; [ — [WNPHHA YIENba B OCHOBaHHH NJIOTHHH; /[y — WIHMpHHA YIUENbA HA YpOBHE
TpeGHs TIOTHHE.

PacueTnas ceficMHuHOCTb mpuHATa papHoft 9 6annos. CkopocTs pacnpe-
CTPaHeHHs YNPyrux momepeuHHX BoJH V=600 m/cex nmpuHsATa AJsl FPYHTOB
CpejiHel MIOTHOCTH ¢ 06beMHbIM BecoM y=2 1/M3. [lepuosn coGCTBEHHBIX KO-
Jebanufi MJIOTHHH no [-My TOHY onpegensiercs no popmyae

2 H _ 2314 300 0995 cox
1= a4y Vs ﬁﬂa—w-ﬁo‘o T.3.14 a0y o &%
1+(a, 10) l"'(2,4-0,‘67 7706)

g2 _l+k+k 2 140086+ 0086
=3="11% =3 T+o08 =057
! 600
k='l;'=7"—0z0.085.

3nech NpHHATO @j;=4a; no Ta6.. 6.

Kosdduuument p;=1 onpenenex no puc, 2 raaser CHall 11-A.12-69. 3na-
yeHue xo3(duuuenta AHHAMHYHOCTH PBO=p;-m0=1.0,7=0,7. Tlo TaGu.
2(14) CHull m®=0,7. B coorsercrauu ¢ 1. 5.14 p;° npunumaem papHuiM 0,8.

Koatpduunenr GopME! 1 OPHHEMAEM PasHHIM 2 s rpeGHA IJIOTHHBI
u 0 ans ocHoBaHus. 3HaueHHs YcKOpeHuH mIOTHHBEL Sip*=Kopi®niw=
=0,1:0,8:2=0,16 na rpebue u 0,1 8 ocHOBaHHH.

ITpumep 2. Onpedenenue celicmuteckux yckoperull ¢ yuerTom
HECKOAbKUX TOHO8 cOOCTB8EHHbIX. Korebanuld ¢ ucnoas3oeanuem UCX00HbLX
dannvix npedoidyuezo npumnepa

3HaueHHs mepuoA0B KoaeGaHui npHBOAATCH B TaGa. 16,



Ta6ruua 16

IMepuoan xonebanuh

Pacuyetnas gopmyas
N ToHa a Ti= _21:7 Vsl = Ay i
KoneGanuh ‘ W V1+ (—ll .iq)’
alg 0
2.3,14 300
1 24 Ti= 37600 1-3,14_ 300\ 0%
l/-l + (2,4 0,67 m)
2.314 300
2 5’52 T2 = 5,52'600 . 2‘3yl4 3“) 2 0’462
l/ 1+ (5——",52.0,67 70_0)
2.3.14 300
3 8,65 Ts=565600 73311 3000 030
‘/l + (_8,55'6»_6'7 ’76'0)
2.3,14 300
4 11,79 Ty =1179-600 =7 4.314_ 300\ 0%
l/l + (—'——ugg.o,ﬁ‘/ 770)

3HaueHuss KO3PPHUUUEHTOB AHHAMHYHOCTH Pip, OUPEAETEHHBIE NO PHC. 2
CHull I1-A. 12-69 u n. 5.14, npuBeneHs B Taba. 17.

Kosbduuuentot dopM fix A9 TOHOB COGCTBEHHBIX KOJNeGaHHH BHIMHUCH-
BaeM M3 Ta6a. 7 npujaoXeHusas 3. 3HaueHHs CeiiCMHYECKHX YCKOpPeHHA AJas
NJIOTHHBI BIYUCASEM IO 3aBHCHMOCTH:

R _—
St = ‘/Z (Suy =mK, 121 B 57

i=1

Ta6ruga 17
KosppunueHTH AHHAMHYHOCTH Bjp
N TOHA T, cek B, no puc. 2 ° o ° PacueTHoe
xoaeGanni [ ll-(.:AI:ll!lg:GQ my Bo=fym; anauenne B,
1 0,995 1 0.7 0,7 08
2 0,462 2,16 0,7 1,51 1,51
3 0,300 3.0 0,7 2,1 2,1
4 0,22 3.0 0,7 2,1 2,1

Koaddpuuuent m npuHuMaem no n. 5.12 paeusim 1.3.

Briuucaennsie 3HayeHusi yckopeHuit Six* npuBenener B Taba. 18. Ilpn
9TOM B COOTBETCTBHH C NMOSACHEHUAMH K 0. 5 Ha KOHTaKTe MJOTHHBI C OCHOBA-
HHeM NpHHATO Sir=K¢=0,1.

Onpenenenne ceHCMHYECKHX YCKOPeHHA H HArpy3ok ¢ yyetom fedopma-
THBHOCTH OCHOBaHHUSl NIPOU3BOAHTCS aHAJOTHYHBIM 00pPa30M € HCMOJb30BAHH-
eM Tabia. 8 u 10 npuaoxeHus 3 npH BHIYHCAEHHH COOTBETCTBYIOLIHX 3HAYEHHH
a; ¥ Nik.



Tabaruya 18
Onpenenenue yCKOPEHHS! MO BLICOTE NJOTHHBI MO 4 TOHaAM COGCTBEHHBIX

Koae6anuit

::\S

T, PH TOHE KOAEGANMI: e i{ - - ?_3
I I 9 i . T

& 13 = 5 = bé

o~ 2~ = ER | )

1 2 3 4 ?n._ ‘;“ :&, :;I : I

E| E] | ]
00 |1,605 | —1,069 0855 | —0,728 164 [260 [3,23 [233 [3,13 0,406
01 1,578 | —0,988 0699 | —0,496 1,58 222 1216 (1,08 |266 0,348
0,2 1,510 | —0,766 0,324 | —0,017 |1,45 [1,16 {0,462 |[0,0013{1,76 0,228
0,3 |1,400 | —0,452 | —0,081 0,251 [1,25 |0,466 | 0,029 |0,348 | 1,45 0,188
04 1,252 | —0,118 | —0,319 0,193 1,00 ]0,0316]0,456 | 0,164 | 1,244 0,162
0,5 {1,074 0,179 | —0,304 | —0,088 |0,74 10,073 0,406 |0,034 | 1,112 ¢ 0,144
06 |0,872 0,371 | —0,1005| —0,218 | 0,485 | 0,315 (0,044 | 0,210 | 1,025 | 0,132
0,7 {0,654 0,428 0,142 | —0,079 }0,273 | 0,417 |0,088 | 0,027 |0,8975| 0,116
08 (0,430 0,362 0,255 0,100 |0,118 [0,218 [0,287 {0,044 0,863 0,112
09 {02085 0,201 0,186 0.124 10,028 | 0,0902] 0,152 }0,0675] 0,582 0,076
1,0 10,00 0,00 0,00 0,00 0,00 {0,00 |0,00 (0,00 |0,00 0,100

Beronnbie rpaBHTAUHOHHbIE NAOTHHbI

B pacuerax mpoyHOcTH GETOHHBIX IDaBHTALHOHHbIX INIOTHH HCHOAB3Y-
I0TCA CefiCMHYeCKHe Harpy3KH, oupelessieMule OTANBHO AJa KaXAOrO H3 TO-
HOB coOGcTBeHHBIX KoJieOanuit. ITo sTuM Harpyskam onpeaessiioTcs YCHJAHS B
pacyeTHHIX ceueHusix coopyxenus (M, Q u N), Koropsie 3aTeM HCNONB3Y-
I0TCS A/ OnpeleJeHHA PacyeTHBIX YCHJHH B 3THX ceyeHHAX (npumep 3).

B pacuerax ycrofiuuBocTH GETOHHBIX IPaBHTANHOHHBIX MJIOTHH HCHOJb-
3yI0TCA CeHCMHYeCKHe Harpy3KH, onpefelsieMble ¢ YU4EeTOM ONHOTO HJH He-
CKOJIBKHX TOHOB COGCTBEHHLIX KojeGanuii (cM. npuMep 4).

IMTpumep 3. Onpedesenue celicmuneckux HA2PYIOK HA GLTOHHYIO

2pasuTayUOHRYI0 nAoTurY 8bicoToll H=100 m, BIH=1,0 ¢ yseTom
nepeozo (0CHOBHO20) TOHA COGCT8EHHLIX KOrebaruil

[Tnotusa pacmosoxkeHa B paiioHe ceilcMHYHOCTBIO 9 Gaanos, Kc.=0,!.
O6mbemunit pec GeToa maoTnunl y=2,45 1/M%, mMomyab ynpyrocTH GeroHa
Es=3-10°% t/m2,

Tabruya 19

CeficMHueckas Harpyska Sy, nonepeunas cuaa Q,,
Harubaomuft MoMeHT M;

x|H Qk'}";”sg’ Tk Sgrkv Q. T M, ™
0,0 30 2,0 14,4 144 0,0
0,1 450 18 194 208,4 144
0,2 770 1,6 296 504,4 2928
0,3 1070 14 360 864,4 7272
0,4 1340 1,2 386 1250,4 15916
0,5 1610 1,0 386 1634.4 28420
0,6 1870 08 359 1995,4 44724
0,7 2120 06 305 2300,4 64738
0,8 2371 04 228 2528,4 87742
09 2611 02 125 2653,4 113026
1,0 14242 0,0 0,0 | 26534 139560

IIpameuanue [Monepeynvie CHAM ¥ H3ruGalONIHe MOMEHTH
TIOTY4eHBl CYMMHPOBaHHeM CefCMHUECKHX CHJI BO BCeX Bhllesiexa-
UIHMX CeYeHHMAX M CyMMHPOBaHHeM H3THOAIOIMX MOMEHTOB OT cCeii-
CMHYECKUX CHJI, IEACTBYIOLIMX B BHIUETEKAMHX CEYCHHAX.
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Beca 3JieMeHTOB Onpeje/enl ¢ YIeTOM NpHCOeAUHEHHOH MacChl BOAL CO-
raacho 1. 5.12 1 n. 5.22—5.29. ITepuon coGCTBEHHBIX KOJleGaRHil COOPYKEHHs,
onpenenennsl no rpaduxy puc. 14, pasen T;=0,22 cex. Ilo puc. 2 CHuIl
1I-A.12-69 waxomum p1=3. B,°=pimo=3-0,8=2,4, cormacHo n. 5.14; no
tabu, 2(14) pasa. 5 CHull onpenensiem m®=0,8. 3navenne KospduuuenTa
M npuHEMaeM paBHbIM 2,0 y rpe6usa u 0 y ocHoBaHHA. 3HaueHHs CeACMHYe-
CKOM Harpysku Sy, a Takke MONepeyHoH CHJBL M H3THGAIOLlero MOMeEHTa B
PacyeTHBIX CeyeHHSX NJOTHHBI, ONpe/leeHHble ¢ HCNOMb30BaHHEM HOPMYJIbI
(6) CHuI1, npuBenensl B Taba. 19.

Hpumep 4. Onpedesenue pasroOelicT8YOUWUX BePTUKANLHBIX
U 20PUBOHTANbHBLX CeliCMULECKUX HA2PY30K 048 pacdeTa
ycroduugocTu 6eTonHOl 2pABUTAUUOKHOT NAOTUHDL

BeprukaapHas cocTasjsioulas ceficMHUecKOll Harpyskm ompegeasercs
no ¢dopmyse 27(8) yMHOXeHHeM Beca COOpPYXKeHHA Ha kKoadduiuenr ceil-
cMuyHOCTH K¢ ¥ CHHYC yrja MeXJAy BeKTOPOM CEACMHUECKOro BO3MEHCTBHS
M TOPH3OHTaJbl0 MpHHHMaeMoro corjacko mn. 5.18 CHulIl papuEM
0,5(2=30°). 'opusoHTabHAS COCTABIAIOIAS CeiICMHYeCKO! HarpysKu onpe-
JlensieTcsl yMHOXKeHHeM CyMMbl 3HaueHu#t S;; Ha KOCHHYC yIvia .

Mpumeuanne B nanHom npuMmepe 3HaueHHe KOO(bDHUMEHTA M NPUHATO DABHHIM
€nuHULE,

Jas npuMepa 3 paBHOAeHCTBYIOILAA POPU3OHTAJbHON CEACMHUYECKON Ha-
rpy3ku 2298,5 T nosiyuaercs cymMMupoBaHueM 3HaueHHH Syp B Tabu. 19 u yMm-
HOXeHHeM pesyJsbrata Ha cos 30° (0,867). BepTHKa/bHas COCTABJAAIOLLAS
ceficMHyecKoll Harpy3ku 542 T mosiyuaeTcss yMHOXEHHeM Beca COOPYXKeHHs
(10830 1) Ha npousBenenne m-K¢-sina=1,0-0,1-0,5=0,05.

ITpumep 5. Onpedenenue ceiicmuneckux nazpy3ok u ycusult 043 pacieros
YCTORHUBOCTY U NPOHHOCTU C YHETOM HETbLPEX TOHO8 COOCTBeHHbIX Korebarul

Lna yrouHeHHBIX PacHeTOB fIPOYHOCTH H YCTORYHBOCTH GETOHHHIX Trpa-
BHTAlHOHHBIX TINOTHH cJelyeT YYHThiBaTb 3—5 TOHOB COGCTBEHHHIX KoJsieGa-
Huil. PacyeT BhINoNHeH AJS rpaBHTAllHOHHON IUIOTHHBI ¢ XapaKTePHCTHKAMH
npumepa 3. Iepuoast T; co6-

L L Ta6auya 20
CTBEHHBIX KOJIeGaHHH IJIOTH-
HH NPHHATBL N0 TPadHKY
pHc. 14 paBapiMu: T1=0,22 cex,

Bec sieMeHTOB NMIOTHHBI H BeC
NPHCOEAHHEHHLIX MACC BOAM

To=0,1 cek, T3=0,075 cek n Q,=m_ el
7,=0,045 cex. ITo puc. 1(2) x| H Qe T Tk "2kE 10| QpotQar T
CHulII I1-A.12-69 onpesnenelst =
3HaueHH  Pi1=P2=Ps=P4= 0 30,0 00 30,0
=3,0. Coranacuo Taba. 2(14) 0,; 2;8.8 %o,o ;;8,0
IT 1I-A.12-69 0, 480, 0,0 ,0
pasaena 5 CHu 6 03 720,0 350,0 1070,0
3HaveHne my=0,8, oTCcI0za 04 960.0 38010 13400
B10=po0=p3"=p,=3,0-0,8 = 05 1200,0 1100 1610,0
=2,4. 3HaueHns 1 onpele- 06 1440,0 430,0 1870,0
s o Gopne 20) | 81| ks | s | e
CHuIl. 3nauenus x;, — cMme- 09 2160,0 4510 26110
IeHUs1 pacyeTHhIX TOUEK IIJIO- 10 1083,0 440,0 1640,0

THHBI NPH Kojie6aHHAX IO Ye-
THIpEeM TOHaM onpefeiseM no puc. 15. Pas6usas maotuny na 10 sneMeHTOB

PaBHOIl BBHICOTHI, Ofnpeae/asieM HX Beca H BeCa COOTBETCTBYIONHX {IPHCOEXH-
HEHHBIX MacC BOAHL, pHBOAKMEIE B TabJ. 20.
3HayeHus ;. AJS uYeTHpeX TOHOB KojeGaHuil mpHBefeHbl B TaGa. 21.
10

2 Oy
3HaueHns oTHolleHUi ‘F——— COOTBETCTBEHHO PABHHI: IS MEPBONO TOHA

2 Qpxyy
j=l
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Tabruya 21
3Hauenus v, LAA 4 TOHOB Koxebanuit

xIH ?,_"3:; Xy Xa5 X35 Xy kT o g e
00 300{+1.0 |—10 +1,0 -1,0 2,35 —2.095 | 42,09 | —1,17
0,1 | 450,040,820 |—0,607 |40,343 | +0,0125| 41,927 | —1,27 | 40,717 | 40,0145
0,2 | 770,040,670 |-—0,300 |—0,1124| 40,362 | 41,573 | —0,628 | —0,235 | 10,423
0,3 {1070,04-0,532 1—0,0813{—0,219 | 40,125 | 41,25 —0,170 { —0,458 | 0,146
0,4 0140413 |4-0,1123 —-0 187 | —0,213 | 40,97 40,235 | —0,391 | —0,249
0,5 11610,0 (40,313 }4-0,1875 0,0438] —0.250 +0,735 | 40,392 | —0,0916] —0,292
0,6 |1870,0 40,220 }-4-0,206 |+0,100 | —0,1124] 40,517 { 4-0431 | +0,209 | —0,1315
0,7 [2120,0 |4+0,144 |4-0,1885[-4-0,150 | +0,0813] +0,398 | +0,395 | 0,313 | 40,095
0,8 [2371,0{4-0,0875(4-0,150 {40,175 | 40,200 | 40,206 | +0,314 | 40,366 | 40,234
0,9 {2611,0 |4-0,0438|4-0,0875|+0,1188| +0,1875| +-0,103 | +0,183 | +0.248 | +0,2195
1,0 [1640,0| 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
3580,3 1200,7 772,0
15290 s =2,35, 141 BTOPOro ToHA 5T == =2,096, 1as TpeTbero ToHa ——3690 =2,09,
AJst 4eTBEPTOro —532356% =117.
Tabauya 22
CeficMHueckasi Harpy3ka Ha 1 nmor. M MJAOTHHbI Ans 4 TOHOB
KoneGanui
xIH Sip T Sope T Sgper T S T
0,0 25,4 —22,6 +22,55 —12,62
0,1 +312,5 | —206,0 +116,20 +2,35
0,2 4-436,0 —174,0 —65,1 +117,2
0,3 44810 —65,5 —176,3 +56,2
04 +468,0 +113,3 —188,5 —120,0
0.5 +426,0 +227,3 —53,1 -—169,2
0,6 +348,0 +290,0 +140,9 —88,5
0,7 -+-268,0 +301,6 -+239,0 +72,5
03 +176,0 +268,0 +312,5 +200,0
0,9 +96,8 +172,0 +4233,0 +206,0
1,0 0,00 0,00 0,00 X

3Hayenns ceficMuueckolt HarpyskH Sin= (Qrs+ Qrs) MmKcpinis, BbIUHC-
JIeHHbIe [J15 YeThIpeX TOHOB COOCTBeHHHIX KoaebaHuil no sasucuMocty 1(6),
npusefensl B Tabu1. 22, 3nauenust Sin= (Qno+ Qrs) MKcpifir, NONEPEUHBIX CHI
M H3rubalollnx MOMEHTOB B PaCUETHBIX CEYEHHAX OT CeACMUUEeCKONl Harpys3Kku
npuBeAeHs! B Tabu. 23 u 24.

Tab6auya 23
OnpeneneHue MONEPEYHBIX CHA B CEYEHHNX IJIOTHHbI
Qp, Qp, Qgp, Q, Qpr= VQ2 +0.5 24 Q2
*IH 10 107 1047 105 make T 2Tk
10%r
0,0 +0,254 | —0,226 | -+0,226 | —0,13 0,353
0,1 +3,38 | —2,29 -+1,39 —0,103 3,88
0,2 +7,74 | —4,026 | +0,74 41,07 8,3
0,3 +12,55 | —4,68 —1,03 +1,63 13,1
0,4 417,23 | —3,55 —2,91 -4+0,43 17,57
0,5 421,49 | —1,28 —3,44 —1,26 21,7
0,6 +24,57 +1,62 —2,03 —2,15 25,05
0,7 +27-65 4,64 4036 | —1,42 279,0
0,8 +29,41 +7,32 -+348 --0,58 30
0,9 +30,38 49,04 25,81 42,64 31,4




Tabruya 24
Onpenenexnne H3rHGalOWKUX MOMEHTOB NO BbICOTE NAOTHHBI

Mpp = Ld
Pk VM:EKC +05 2 M!’k
=1

n
x Mlk‘z Syt 10° ™

xI|H (nueuo), M =1

Mg I Myp | Map | M I Mpk
0,0 0,0 0,0 0,0 0,0 0,00 0,00
0,1 10,0 0254 | —0,226 { 40226 | —0,126 0,352
0,2 20,0 3,633 | —2512{ +1,613 | —0,229 4,21
0,3 30,0 11,372 | —6,54 +2,35 40,840 12,4
0,4 40,0 23,921 | —11,22 —1,527 | 42472 25,5
0,5 50,0 41,15 | —14,96 —1,687 | —0,263 42,6
0,6 60,0 62,62 |—17,06 —5,071 | +1,662 | 639
07 70,0 92,68 [—14,10 —7,070 { —0,494 93,6
038 80,0 1122 —9,72 —6,582 | —1,911 ] 112,8
09 90,0 144,6 —2,54 —3,24 —1,344 | 144,5
10 100,0 174,94 +6,71 +2,515 | +2314 | 1750

3Hayenus pacuerTHbix Mpx H Qpr ONIpefiesieHsl ¢ HONO/Ib30BaHHEM HopMy-

apt 29(5) CHuIl Ny = ‘/N% waxe 0.5§]N’2k, rge Ny —nomepeyHasi cH-

Jla, MOMEHT WJIH HOPMaJbHasi CHJla B CEYEHHH R OT CefCMHYECKO# HaATrpy3KH,
COOTBETCTBYIOLLEH (-HOMY TOHY, Njmakc — MaKCHMaJbHOE. 3HaueHHe Ni; U3
YYHTHIBa€MbIX TOHOB KosieGanHil. BuiGop dhopmyan ansa onpenenerns Ny, 3a-
BHCHT OT 3HayeHus meproja COOCTBEHHBIX KOMeGaHHA COOpyKeHHsi MO mep-
somy tony. Ilpn T1<<0,33 cex ucnoxbayercs ¢opmyaa 29(5), mpu T)>

n
>0,33 cek ucnosabayerca ¢popmyna Npy= l/z NE,.
]

st pacyeToB ycTOAYHBOCTH MJIOTHHLI POPMYJIa rOPH3OHTANBHON COCTAB-
Jfolledl cefiCMUYeCKoll Harpyskd unpeoOpasyercs ClefylomHM O6pasoM:

Spr = V§‘i’; = (Qus + Qss) MK COS @ l/ﬁ 7, (8°):. B paccmorpeHHOM
=1

npumepe m+ K- cos a=0,13. Beuncienne pacyeTHO# ropH30HTaJbHOH CO-

CTaBASIOLLEH CeHCMHYECKO# HArpy3Ku mpHBefeHo B Taba. 25, BeprukanbHas
n

COCTABJAIOLAs CEACMHYECKOH HAarpysku paBHa Sp°= (21 Q«s;) mK, sina =
j=

10830-1,5-0,1-0,5=815 .

YTouHenHe 3HaueHu# CefiCMHUECKHX HArpy3o0K H pacueTHBIX YCHJHHA MO-
XKeT GBITb LOCTHIHYTO HCHOJb30BAHHEM PacyeTHOH CXeMbl JIJIOTHHBI C YUETOM
JABYX COCTABJAIOMIHX (TOPH30HTAJbHON M BEPTHKA/NbHOH) CMEIleHHi TOouek
COOPYXKEHHS NpU KoJeOaHUAX, a TaKXKe MpH yuyeTe AePOPMATHBHOCTH OCHO-
panud. Ilpu sToM srambl # NOC/JEAOBATENBHOCTH pacyera CefiCMHYECKHX Ha-
IPY30K M YCHJH# ocTaloTcs npexcHumu. CeAyeT yUHTHIBAThL B pacyeTax npoy-
HOCTH M YCTOHYHBOCTH cellCMHUECKHe HAarpy3KH H YCHJHS OT BEPTHKaJbHBIX
COCTaBJISIIOUINX CMeLeHHH TOYeK COOpYKeHus NpH KoJjebGaHusx. Beluncienue
3Ha4YeHHA Mip M CEeNCMHYECKHX HATPY30K NPOH3BOAHTCHA G HCIOJNb3OBAHHEM
dopmya 2(3), 4—S8.

Apoutble NAOTHHbI

B npuGamKeHHHIX pacueTax nepuUoAbl NMepBOro ¥ BTOPOrO TOHOB ¢ober-
BeHHBIX KoJieGaHHH apOYHBIX TIIOTHH omnpenensiorcs no ¢popmydae 54. Coot-
BETCTBYIOLIHEe HOPMBI KoJeGaHuil onpefeNsloTCA ¢ HCMOAb30BaHHEM Taba. 13
n 14.
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Ta6auya 25
3HaueRHs TOPH3OHTaNbHONA CeHCMHYECKOH Harpy3KH

K73 (483°)2 4 . V T o
2jH N N - - . I . l . I . Ell(ﬂikai )y lz(ﬂikﬁ,°)2 Qs+Qp * o T
00 | 235 —2,095 +2,09 1,17 318 25,3 252 8,17 90,17 9,53 30,0 37,1
o1 | 1927 —1,27 +0,717 40,0145 | 21,4 9,3 2,96 | 0,0012 33,66 5,81 450,0 340,0
02 | 1,573 —0,628 —0,235 -+0,423 14,3 2,97 0,318 | 1,03 17,92 4,24 7700 425,0
03 | 1,25 —0,170 —0,458 0,146 9,0 0,167 121 | 0122 10,5 324 1070,0 4510
04 | 097 40,235 —0,391 —0,249 5,38 0318 | 081 | 0357 6.865 2,62 13400 457,0
05 | 0735 +0,392 —0,0916 | —0,292 3,11 0883 | 0048 | 049 4,531 2,13 1610,0 446,0
06 | 0517 +0,431 +0,209 —0,1315 1,54 1,07 0,252 | 0,1 2,92 1,725 1870,0 4190
0,7 | 0,338 +0,395 +0,313 40,095 0,657 | 090 0,565 | 0,052 2,174 1478 2120,0 407,
03 | 0,206 +0,314 40,366 40,234 0,245 0,568 0,775 | 0,31 1,898 1,378 2371,0 4240
09 | 0103 +0,183 40,248 40,2195 0,061 0,193 | 0354 | 0,278 0,886 0,943 2611,0 321.0
1,0 | 0,00 0,00° 0,00 0,00 0,00 0,00 0,00 | 0,00 0,00 0,00 1640,0 000




Ta6auya 27
OTHOCHTEJbHbIE KOOPAHHATHI (0 apKaM) TOYEK CXeMbl H 3HaYeHHs 6anouHbIX PyHAAMEHTalAbHbIX PYHKUHHA

OTHO,CHTeJleble KOOPAHHGTH no apKaM Ha KORCOJAH OTHOCHTeJIthle nepeMenteHHA no apkaM Ha KOHCOJH
A, i 1-f ToH m=1 2-f TOH m=2
. 1 1 I v v
I ] 1 m f v v I I m | w v
270 1 0,009 0,153 0,245 0,295 0,386 0,992 0,797 0,556 0,402 0,155 0,065 0,854 0,911 0,809 0,369
0,104 0,210 0,325 0,444 0,907 0,659 0,321 0,065 0,601 0,979 0,674 0,167
220 2 0,049 0,221 0,317 0,374 0,4751 0,958 0,629 0,342 0,188 10,029 0,340 0,959 0,714 0,429 (0,074
0,083 0,200 0,330 0,462 0,939 0,689 0,307 0,044 0,571 0,999 0,649 0,113
170 3 0,045 0,247 0,357 0,422 —_ 0,962 0,548 0,235 0,092 — 0,309 0,916 0,516 0,234 —
120 4 0,0134; 0,302 0,454 0,989 0,384 0,054 0,087 0,789 0,137
0,214 0,402 0,648 0,116 0,983 0,295
80 5 0,395 0.131 0,325
0,0250| 0,354 0,978 0,241 0,178 0,528
50 6 — ——
0,081 0,933 0,554

16
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[pu celicMuueckoM BO3AEHCTBHH, HaNpaBAeHHOM BOJIb NOTOKA, Onpene-
Jsiercs cefICMHYCCKAST HATPYSKA, COOTBETCTBYIONLAs KOCOCHMMeTpHYHOM. dap-
Me KoseGauuit. [L9 NNOTHH CAOXKHONA TeOMETpHH (TPEeXLEHTPOBLIE apKH He-
pEMEHHO# TOJIMHB H T. 11.) BHIYHCJAIOTCS NpHBEJEHHble 3HAYEHHsT XapaKTe-
PHCTHYECKHX pa3MepoB (paJuychl KpHBH3HbI, YIVIbI H TOJMIIHHB aPOYHOH MJ10-
THHBI UHJAHHAPHYeCcKOH $OpMEI).

MTpaxep 1. Onpedesenue nepuodos, popm cobcTeenHbixX KOALOARLL
U celicMU4ecKux Hazpy3oK O HeCUMMET PULHOL aPOYHOLL NAOTUHBL
avicotrod H=270,0 s c naccusnol Gerornol npobkod 8 pycaoeoll 4acTu
suicoToll 36,0 m, nepemennOl TOAUUNDL C TPEXYEHTPOBLIMI APKAMY

B npenenax maccHBHOM npo6Ky mepeMellGHHAMH NJOTHHE MOXHO mpe-
He6peub W pacyer BLIMOJHHTb TOJbKO I/ COOCTBEHHO apoyHOH YacTH IJIo-

Ta6ruya 26 TAHH H=234 M. B Taba. 26 na-

FeoMeTpHUecKHE napaMeTphl apouHOM Hbl TPHBEAEHHbIE 3HAUEHHA Xa-

NJIOTHHBI DPAKTEPHCTHYECKHX  pa3MepoB.

- Mpusenentsie (9KBHBAJCHTHLIE) Brruncasiorest OTHOCHTEJbHbIE

ofC napaMeTphnl NMJA0THHbBI 3 -

naoTas one § P (110 OTHOILIEHHIO K BHICOTE COOPY
M l

¥ | dep.pm | Ry pu| KEHHS M JJHHAM apOK) KOOPAH-
HaThl PaCYETHBIX TOYEK MJIOTHHEI,

270 1 674,5 18,28 379,1 a 3aTeM IVTeM HHT a
290 2 6277 2873 3586 Mv yTeM HHTEPHONAALHH
170 3 559,8 37,22 315,9 3HayveHu# u3 Taba. 13 u 14 onpe-
120 4 401,6 43,16 238.2 eNAIOTCS OT !
80 | 5 | 2746 | 5031 | 1786 | © OTHOCHTE/BHEE Nepe
50 6 144,2 51,54 145,0 MeIleHHs apoyHOH IJIOTHHHB IO

apkaMm (TaGa. 27) u mO KOHCO-
aam (ra6a. 28). IlepemHoMeHHeM 3HAaUeHHH OTHOCHTEJbHBIX CMEULEHHH apoK
H KOHCOJIell OTMpPeleNAloTC CMEUleHHs PAacyeTHHX TOUCK MJIOTHHLI, COOTBET-

CTBYIOLlME CUMMETPHYHONH H KOCOCHMMETPHYHOH (popMam KoseGanuét cOOpy-
*Kenua (Tabia. 29). Boiunciesue nepHogoB coGCcTBeHHMX Koaebanuii Ty n T,
no ¢opmyse 54 npusenero B ta6a. 30. [lpu sbiuncienun 3naveHust kosdpdu-
LHEHTOB 111 K 12x HCMOJB3YIOTCA YHCIEHHbBIE KBAAPATYpHl, NPHYEM CHauaja
[IPOH3BOAHTCSH CYMMHPOBaHH€ 0 apKaM, a 3aTeM BBIYHCAAIOTCS COOTBETCT-

Onpesenenne 4acToT H NEepHOAOB KojdeGaHufi NAOTHHD, COOTBETCTBYIOIHX

" 1W2 B I,W?3 FoiL o W3
dopma konebGanui E a;_a"" C“E a;-ma: u Rn‘,” 4 Cud)
a=1 a=1
CumMMeTpuiHas Cu =991 Cn =0137
P 3 = 644,8.10- 0,0638 3 =7621 1,044
Cyy = 875,0 Cp=0
Kococummerpuunan
3 =447,2.16%¢ 0,391 - —_

B urore noaywaewm:

W, = V65,057 = 8,06;

w, = V30,259 =55;



Tabauya 28

OTtHocHTeAbHBE KOOPAUHATH (MO KOHCONAM) TOUEK PACYETHON CXeMBI H 3HavYeHus
GanouHmXx (pyHZAMEHTANLHLIX GYHKUHHA

OTHOCHTeAbRME KOOPRHHATH MO KoHcoqmm| OTHOCHTEAbHHE nepzen(t;meuux nO KOHCOATM
A, M 4 1
1 n m v v I I m v v
270 1 1,0 10 1,0 1,0 1,0 1,0 1,0 10 1,0 1,0
220 2 079 (076 | 0,71} 062 | 0,29 0,712 0,672| 0,605 | 0,487 0,129
170 3 057 1052 | 0411 0,23 0,425 0,364 0,241 | 0,085
120 4 036 | 029 | 0,12 0,193 0,129 0,026
80 5 0,19 ,10 0,059 0,016
50 6 0,06 0,010
Tabruya 29
OTHOCHTEJbHBIE CMEUEHHS PACIETHHIX TOYEK TIOTHHB LIS ABYX GopM KoxeGanuf
1-i ToH (cuMMeTpuyHan ¢Hopma) 2-fi Ton ( TpuuHas ¢opma)
o n m v v 1 | I m v v
0,797 | 0,556 0,403 | 0,155 —0,.854 | —0911§ —0,809 | —0,370
110992 5507 | 0,660 | 0,321 | 0,066 —0985 | —o601 | — 0,970 | ~ 0,674 | 0,167
0,4221 0,207 | 0,091 | 0,004 —0644 1 —0,432 | —0,209 | —0,009
2| 08831 o631 | 0.417) 0,135 0,006| —042 | 0383 | 0604 | ~0316 | 001
0,199 0,057 | 0,008 —0,333 | —0,124 | —0,020
310409 5571 5,131 | 0,011 —0.181 | —6585 | 0219 | — 0,028
0,050 | 0,001 0,102 | —0,004
410191} 55841 0,003 —0017 | 5136 | 0,008
0,002 —0,005
5 | 0,058 | 5502 0011 | —5.008
6 | 0,009 0,005
Tabruya 30
CHMMeTpHYHOR H KOCOCHMMeTpHYHONf dopmam kKoxeGaunh
bW C Yucaurensb Ca 3uameHaTens
Hp3 E)) d-nm1 54 tailaiW3, b-nn1
Cyy = 0,0278 C. = 0,198
2 = 6,423 0,1785 1,289 x 2,25-108 2 =225,1-103 44,566-103
Ci = 0,0278 Cy = 0,230
2 = 7,808 0,2171 0,608 x 2,25-108 2 = 196,69.103 45,239.103
6,
Ty = E%%‘ = 0,78 cex;
6,28

Ty= —5;5—- = 1,14 cex,
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cocTaBafIoT A8 nepporo toHa 1,88 u mas sroporo — 0,67. CrenosaTtennHo,
M= 1,88ul,; 1y, = 0,671},

Mo rpaduxy puc. 1(2) CHuIl u no usectibiM Ty u T» onpenensiorcs
3HayeHHs K03 (PHUHEHTOB NUHAMHUHOCTH By=1,5, o=1,77. 3nauenue xo3¢-
¢unnenra m° npunumaetca paBHeIM 1,0, TaK KaK apoyHble TJIOTHHB pabo-
TAlOT KaK MOHOJIUTHHIE COODPYXKEHHS.

Briunciienne ceficMMuecKUX Harpy3ok NpoM3BOAMTCH no dopmyae 1(6)
CHuIl. TMonyyennsle ceficMHuYeCKHe HATPy3KH HCHOJB3YIOTCA B COOTBETCT-
BYIOLLHX NPHOIHKERHBIX cnocofax pacyeTa apouHbIX IVIOTHH /s ONpefee-
HUS HanNpsXKeHHH B IVIOTHHE OT CEICMMYECKUX HArpPy30K.

BYIOIIHE CYMMDB! 1O KOHCOJISIM. ﬂJlﬂ A 2HHOTO [TpHMEpa OTHOIUEHUA

Mpuarosxcenune 5

PEKOMEHAALHH
MO YYETY CEHCMUYECKHX BO3JEACTBUH B PACYETAX
MOPTOBBLIX THMAPOTEXHHYECKHX COOPY)KEHHH

Pacuemnble coueTanus Harpy3ox HJsi NOPTOBLIX THAPOTEXHHUECKHX CO-
OpYXeHHH YCTAHABJIHBAIOTCH B COOTBETCTBHH C NOJOXKEHUAMH CTPOHTENBHBIX
HOPM IJIsl MOPCKHX H PeYHbIX THAPOTEXHHUUYECKHX coopyxenuii. CelicMHYecKHe
HarnpyskH BKJIOYaIOTCsS B 0cOGble COUeTaHHs.

B pacyetax HO/KHBl MPHHHMATLCH HANpPaBJEHHS CEHCMHUECKHX Harpy-
30K, 05YCJIOBJIHBaIOU1HX XyAlHe yCJaoOBHSA paﬁorm NOPTOBLIX THAPOTEXHHYE-
CKUX COOPYXKEHHH WJIH HX 3JeMenToB. B GoabwinHcTBe ciyyaeB HaHboaee
OMacCHbIMHU ABJSIIOTCA CefiCMHYECKHe HAarpy3kH, HanpasJjieHHble rOpPH3OHTaVIb-
HO,

ITpu ceficMHuecKHX SIBJEHHAX NOPTOBLIE THAPOTEXHHYECKHE COOPYIKEHHS
MOABEPralTCcsa BO3AEHCTBHIO:

ceficMHYeCKHX Harpy3oK oT cOOCTBEHHOTrO Beca H TPy30B;

I'dpOLHHAMHUYECKOTO BO3AEHCTBHS BOJLL HA CMOYEHHBIE IOBEPXHOCTH €O-
OpYKeHHH (ceficMuyecKOe [aBJIeHHe BOABL, PHCOELNHEHHEIE MacCHl);

cefiCMHYeCcKOro AaBJeHUs IPYHTa.

CeiffcMHueCcKHe HArPY3KH OT COGCTBEHHOIO Beca COOPYKeHuHi # Ipy30B, OT
CeCMHYECKOro NaBJeHUs] BOAbI H MPYHTA JEHCTBYIOT OLHOBPEMEHHO M MOTYT
MMeTb OJHHaKOBble HanpasJeHus. [Ipu pacyeTax NpHYaAIbHBIX PacnOPHBIX CO-
OpPYKEHHHA 3TH ceicMHUeCKHEe HArpy3KH NPHHUMAIOTCS HanpaBJeHHBIMH B CTO-
POHY aKBaTOPHH. B ciyyasix orpaJuTe/bHBIX COOPYKEHHH M MPHIAJIBHBIX 6e3-
pacnopHLIX COOPYKEHHH THAA MUPCOB UMEIOT MECTO CeHCMHUECKHe HAarpPy3KH
OT COGCTBEHHOTO Beca COOPYXEeHHUil C Ipy3aMH H CEHCMHYECKOro JaBJeHHS
BOJIBLI. ITH HArpy3KH MOTYT ObITb HanpaBJeHHbBIMH KaK B CTOPOHY aKBaTOpHH,
TaK B CTOPOHY MODSL.

CeficMHYeCKHe HArpy3kH OT COOCTBEHHLIX BECOB OTHEJIBHBIX 3J1eMEHTOB
COOPYKEHHS CYHTAIOTCS NPHJIOKSHHLIMH B LUEHDPaX TSXKECTH COOTBETCTBYIO-
IHX 3/J1EMEHTOB.

HehcTBHA ceicMHYeCKHX Harpy3oxk B MONEPeyHOM U NPH HeOOXOAUMOCTH
B NPOLOJBHOM 110 OTHOLIGHHIO COOPYXKEHHS HANPaBJCHHUAX YYHTHIBAIOTCA pas-
genbro. OTuesbHble ONOPHI MHPCOB, MASKH H T. 1. JOJKHE GBITb DPacCUMTaHLI
C yYeToM CeHCMHYeCKHX BO3JEHCTBHI B BEPTHKAJABHBEIX IJIOCKOCTAX HAUMEHb-
e H HaHGOMbIIEH XKESCTKOCTH.

TTocne onpeneneHust ceficCMHUECKMX Harpy3ok NaJbHEHLIMA pacyer co-
OpYKeHHiI NPOH3BOXUTC OOBLIYHBIMA CTATHYECKHMHM METOZAMH PACcueToB CO-

9%



OTBETCTBYIOLIMX COOpPYKeHHHA U KOHCTPYKUHH. JIONKHE NPOHIBOAUTBCA pac-
YEThl IIPOYHOCTH U ycmﬁqmowm coopyx(eﬂnﬁ H HX 3JEeMEeHTOB, & HMEHHO.
APOUHOCTH CBafl, CTEHOK; HANpPAXKEHHA B OCHOBAHHHM; YCTOHMYHBOCTH Ha CABHT
N0 mOCTeaH, wiBaM, wTpadaM; YCTOHYMBOCTH Ha ONPOKHJbIBaHHE; YCTOHUH-
BOCTH OCHOBAHUA U Ip.

Oco6enHocTy pacyeToB CBaRHbIX COOPYMXKeHHH CKBO3HOTO THNA

B cooTBeTCTBHH ¢ KOHCTPYKTHBHON opMOil CBafHBIX COOPYKEHHH CKBO3-
HOT'O THNA AMHAMHYECKas pacyeTHas cXeMa BbLAEJIEHHOTO JJfA pacyeTa yuact-
Ka CoopyxeHus npexcrasasiercs corsiacio CHull I1-A. 12-69 B BHAe KoH-
COJIBHON YTPYroil CHCTEMBbI ¢ MPHUBEJEHHON Ha BEpXHEM Koule Maccolt My
(puc. 28)

Jlns pacuera cOOpPyXeHHs B UEJOM pacYeTHHIMH
SIBAAIOTCS FOPU3OHTa/bHBe KosneGanus. I'opH3oHTab- Mp, Qs
Hast XeCTKOCTb CHCTeMbI onpefensieTcs KOHCTPYKUHeH o ® P
COOPYKEHHS H YCJAOBHSAMH CONpSAIKEHHS CBail ¢ OCHOBa- 3 f@
HHeM H BEepPXHHM cTpoeHHeM. ITepHox ropH3OHTANBHBIX \ /
KoJIe6aHHiT BepXHETO CTPOEHHSA COOPYXKEeHHs Ompeness-
ercs GopMyJoi \ !

VL
My
e % VL

\
rae Mnp — npuBeJeHHAst Macca BePXHEro CTPOEHHs € YYETOM Ipy- \ /
308, 060PYNOBAHHS H HHEPUHOHHOTO BJUAHHS cBail 1 BOAH; K* — /
KO3(PUUHEHT KECTKOCTH BHIEJEHHOrO MJIS pacyera ydacTka co-
OpYXKEeHHS.

f
Bennuynna K* yuc/eHHO paBHAa TOPH3OHTAJBHOM |
|

Ty =2z

CHJIe, TIPUJIOKEHHOH K BEPXHEMY CTPOEHHUIO B TIIOCKOCTH
pacueta H BbI3LIBAKOIEH €IWHHYHOE TOPH3OHTaJbHOE
cMellleHHe BEPXHEro CTPOEHHS MO HANPABJICHHIO CHJIBL.
TIpuBesenHbI Bec BEDPXHEro CTPOEHHS PaBeH

Qup = Mypg. 59 e
rae g — YCKOpeHHEe CHJIB TAXKECTH. |
PacyerHas BeNIHUMHA TFOPH3OHTAJNbLHOI ceficMHue- |

CKOl Harpysku Sy, NPHIOMEHHOH K UEHTPY THXKECTH
BEPXHEro CTpoeHHs1, onpejensercs GopmyJoi

Puc. 28. Pacyernas
Sy = QupKchs 60 xema cmattroro co-
nie Ko — Ko3hdUUHEHT cefioMHUHOCTH; Bx — KOSGMHIUHENT AHHA~ opymenus.

MHYHOCTH (BhluHcAgeTcs no popmyne (2) CHull 11-A.12-69).

B nopasasiomleM GO/bLIMHCTBE NPaKTHYEOKHX CaydaeB BepxiHee CTpoe-
HHe |pacnosiaraeTcs Ha OXHOM YpOBHe. DTOMY H COOTBETCTBYeT dopmyna 60
(ko3 duunenT GopMel Koaebanuit ne=1). Eciu Ha BepxHeM CTpoeHuHu pac-
TOJIOXKEHB! 3MaHUs H T. ., TO PACYETHAS CXeMa MOXET BKJIOYaTh HECKOJBKO
COCpelOTOYEHHbBIX TPY30B B COOTBeTCTBHH < pHc. 1 raasni CHull 11-A. 12-69,

a onpeseJieHHe BEIHYHHE S, NpoU3BOINTeS N0 o6IHM dpopmyaam (1—3) Toi
e TJIaBH.

OGBIYHO pacueThl NPOTAMEHHBIX CBAKHBIX COOPYKEHHH MPOUIBONSATCA B
noTnepeyHol BePTHKaAbHON NJAOCKOCTH, TIpHHHMaeMoil 3a pacyeTHyio. OTaenb-
Hble CBafiHBIe OMOPBI NMHPCOB, HabepeXKHLIX, cBaliHble OCHOBAHHA NMOJ Pas/Hyu-
Hble YCTAHOBKH JO/IXKHbI OBITh PACCYHTAHBI C YYETOM CEHCMHUECKHX BO3ACHCT-
BHil B IByX B3aUMHOMNEPNIEHAUKYISPHBIX B MJIAHE HANPaBACHHSAX.
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ITpuBeneHuas macca Myp BepXHero CTPOEHHS C YYETOM IPY30B H HHEPIH-
OHHOrQ BIHAHWY CRAW U BOIBI OnpeneaseTcss GopmyJon

an = Mco6 + M + AM,, 61
TAC R
AM s =023 2 myl;, 62
i=l1
n
AM, = 0,23 z Mgy, 63

i=l

3pech Mco6 — COGCTBEHHA MacCca BePXHEro CTPOeHHS BBILCJCGHHOrO AJS pacyera yuacrTka
coopyxenns (c yueroM rpysoB); AMcs —oddexTHBHAasE Macoa OT HHEPUHOHHONO BIAUSHRA
cBali Ha KonreGannA BepxHero crpoetus; AMy — TpHCOeMHeHHAss Ma0Ca AJs1 BepXHEro CTpoe-
HUA OT HHEPWHOHHONO BJUSHUWA BOJH Ha MonepeyHble KoNeGanusA oBall; m; — cOOCTBEHHAN N0-
roudas macca (-0ff oBan 6e3 ydyera B3BeliHBaHHS (Macca GIHHHIHN AJHHH CBaH); Mpi—OC-
PeJHEHHAs MOTOHHAA TIPHCOSJIMHEHHAsE Macca BOAH A i-fi cBaM; [; — oBOGOTHAA AJauHA i-Off
cBaH (OT H¥3Aa POCTBEPKA AQ MVIOCKOCTH 3aieJikH B OCHOBAHKH HJH L0 TIOVIOKOHHS PACHETHONO
maps#pa B OCHOBaHMH); [i* — IjuHa HaxORALWEroos B BOHE Y4acTKa (-off cBau (OT Hu3a
pOCTBEPKa A0 NIOBEPXHOCTH JHA); 72— YHCAO CBall Ha BHIENIEHHOM fIJI pacyeTa y4acTKe co-
OpYIKeHHd.

Benuunna Meos noskHa

9. onpeneasiThC C YYE€TOM NO-
"7“‘ CTOSIHHBIX H BpPEMEHHBIX Ha-
IDY30K ¢ K03 pHIlHEHTAMH TIe-

PErpysoK, a TakxKe Macchl CTa-

%™ puHOHApHHX KpaHoB 6e3 mac-
CHl TONBELIEeHHHIX Ha THOKHX

7. noaseckax rpysos. Ilpu pac-
/ / yeTax OTAENbHHIX ONOp B Be-

! /
aniaey Mcos BXOAAT Takxe
Puc. 29. CxeMb! coelHHeHHsS cBalf ¢ pocTBep-

KOM ¥ OCHOBAIHHEM. MaccH NPOJETHbIX CTPOEHHH,
TIPHXOAANIUXCA HA ONOpY.

Onpenesenne ko3ppHuHeHTa KeCTKOCTH K* cBallHOrO COOpY)KeHHd Npo-
M3BOAHTCS C YYETOM YCJAOBHI CONPAKEHHS CBAH C BEPXHAM CTPOEHHEM H OC-
HOBaHHeM. Pasgnnuaior c/ienyioltHe ciayyan conpsxkenus (pHc. 29):

CBaW LIAaPHUPHO COMPSKEHLl C POCTBEPKOM H OCHOBaHHeM (a);

CBaM JKeCTKO 3a/leJ1aHbl B OCHOBAHHE U LIAPHUPHO CONMPSKEHH C POCTBEp-
koM (6);

CBaH UMEIOT XKeCTKHe 3aJleJIKH B OOHOBAHHH U B pocTBepiKe (8).

Besnunta ko3 duiHenTa KeCTKOCTH COOPYKEHUS

D i D ey

o () o)

n
Kx = 2 Kxi, 64
i=1

rie Kxi —wosdduinent xectkocrd {-ii cBailHOW onopul (mom CBaiiHON omopofl NMOHUMaeTcs
MeCTO COCIHHEHHS T'OJIOBLI OBaH C POCTBEPKOM).

Kosdpduumento xecrkocteii Ky; CBaliHBIX omnop onpejensiorces Gopmy-
JJaMHu:

NpU conpsiKeHHH Mo cxeMme puc. 29, a
K= A;sinay 65

NIpH COMpsKEHHH 10 cxeMe puc. 29,6
Ky; = A;sinia; + 3B, cos? a;; 66

NpH COMPSIKEHHH 110 cxeMe puc. 29, 6

Ky = Aysin?a;+- 12B; cos? ay, 67



B dopmynax 65—67 xospdunuentot A; XapaKTepH3yIOT JKeCTKOCTH NpH
nepeMelieHHAX CBAfHAIX OTIOP O HAMPABJAEHUIM Oceli cBait, a KoapPHuLUHEeHTH
B;— npun mosoporax; o; — YIJbl HaKJIOHA CBail (MOJIOXKHTEJNEH yroJ fpH OT-
KJIOHeHHH {-f CBaW BJIeBO OT BepTHKAaJH, NPOBEIEHHON uepe3 ee roJIOBY, H
OTpHLlaTeJeH NPH OTKJIOHEHHH CBAaH BNpaBo). 3HaueHHs Kosdpduuuentos A;
u B; B /M HaxoaqTca no popmysaam

, Ci
Al = I__Zm-, 68
+ EF,
E,I
B, = _t,‘a—l 69

rie Ci— k03bdHUHSHT, XaPaKTEPH3YIOLIHA KECTKOCTh TPYHTA OCHOBAHHY BMECTE ¢ MOTPY-
KeHHOff B IDYHT 4acThio cBaW, T/M; E; — Monayns ynpynocts matepsana csad, T/m% Fi—
TIOWALE NONEPETHOTO CeueHts CBaH, M2 I; — MOMEHT HHEPUHH MVIOWAIH NOTIEPEYHONO ceue-
HHA CBaH, M4

Insi XKevie306€TOHHBIX CBail NPUHEMAETCH
C; = (350 -+ 500) NV, 70
mie N;— wecymiast ciocoGHOCTL cBaw, 7. Ecay HHXHHEe KOHUB OBali ONMMPArTCH HA CKagdy
HJIH 33/eJ1aHLl B HEE, a TaKMKe ec/M NOLATANBOCTD NPYHTa He yuHThIBaercd, 1o (Ci—>o0)

EF
A,:—‘i‘—'. 71

B npusenesnbix ¢opmynax naas onpeleienus K* BepxHee cTpoeHue
npeanoJiaraercs XecTKHM, C TOYKH 3peHHsl NPAaKTHYECKHX pacyeTOB 3TO
NPEANONIOIKEHUE OCTaeTCst B CHJIE, eCAU BeJHYWHA NOTOHHOA JKOCTKOCTH Ha
H3rH6 BEpXHEro CTPOEHHS B [IPOJIeTaX MEXAY CBasiMH GOJbILEe IOrOHHON JKecCT-
KOCTH Ha M3ruO OTAeabHOM ¢BaH GoJiee yeM B Tpu pasa. Onpenesienue Koad-
GULHEHTOB KeCTKOCTH JI CBaHHBIX COOPYXKEHHA C yUeTOM THOKOCTH BepX-
HEro CTPOeHHUs H APYrux ¢pakTopoB MOXET NMPOU3BOAUTLCS Pa3JIHYHBIMH MPH-
eMaMy CTPOUTE]bHOH MeXaHHKH.

Pacuer coopyxeHuii rpaBHTAUHOHHOrO THNA

B coomBeTCTBHH ¢ NOACHEHHAMH K 11. 5.13 xose6antia XKeCTKHX COOpyXKe-
HHH TPABHTAIHOHHOTO THNA MIPH 3eMJETPACEHHAX LeNeco06pasHO pacCMaTpH-
BaTb KaK KoNeOaHUs TBepAbIX TeN Ha YNPYroM OCHOBAHHH.

Onpenenexnye WHEPUHOHHBIX CEACMHUECKHX HArPY30K Ha TaKHe COOpYXKe-
HHA MPOU3BOAHTCA MmO dopMmynaM 9-—23 OCHOBHOTO TeKcTa «PykoBojcTaa».

Hans onpenenenus koapduunentoB Cx u C, B T/M3, xapaKkTepHsyoOUIHX
VEIPYrOCTb OCHOBAHHA, HCNIONB3YIOTCH GOPMYJIbI

Cx=07C,=071C, [1 +2 %ﬂ] Vé’. 72
(b +3a) s
Co=0Co [1 +2—A—F—] ]/% 73

me Co— KkooddHUHEHT XKeeTKOCTH (T/M3) npH YAETBHHX (IABJNCHHAX HAa OCHOBAHHE Co=s
=2,0 T/mM% A — xo3¢pruMenT, 3aBMCAILHA OT CBOACTB NDYHTOB OCHOBAHHSA H NPHHHMAeMBIX
pasHeM A=1 M; b — muprHa noWOBH (pagMep B IIOCKOCTH KojeGamuil), M; 4 — manna
NOYOWBL! (Pa3Mep B NePISHAHKYIAPHOM K IJOCKOCTH KoJieGamuf Hampasnesnn), Mm; F=ab —
NAomanb NOAOWBH, M2, ¢ — cpeiHee CTATHUEOKOE HaTIpAKEHHe Mo NojouBe (Ges yuera BaBe-
wrgsanng), T/m2,

Ecau a>>3b, yro xapaktepHo IAS MOPTOBBIX THAPOCOOPYMEHHH, TO B
tdopmyaax 72 u 73 caeayer nprEUMaTh @ =3b, u Torma

Cr=07C;=01C, (1 + 523-) :, 79’

6,67 ) ,
C? =Gy (] + -—b—-) V—f 73
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L5 NOpPTOBEIX OTPAAUTENLHEIX COOPYIKSHHI I'PaBHTALMOHHOTO THIA MPH-
OnmKenuble snayenna koddguunenta Cp npreeseHn B Ta6mL 31.

Tabaruya 31
TpuGankeHHble 3HaYeHUs Cp

XapaKrepHCTUKA OCHOBAHMN Csy TiM2

KamenHas mocreab Ha CAabbiX HAMCTBIX TPYHTax
OCHOBaHHA . . . . . e e e e e e e e e . o] 150—-300

KaMenHas nocrenp Ha nNecuaHbix W TAHHHCTHL
TPYHTax OCHOBaHHA cpenHet NMEOTHOCTH (€ BKAIO-
YeHHeM PaKYMKH, rpPaBHA) . . . . . . . . . .| 300—600

KameHnas nocteab Ha AAOTHBIX TPYHTaX OCHOBa-
Hus (rpaBuif, ranbka, necox MAOTHHA € BKJio-
YeHHeM I'PaBHSl M PaKYWKHA) . . . . . . . . » 600—1000

TipuMevyanue. B Tabauie npuseseHsl PeKOMEHZAUUN 1St
KaMeHHOfi mocTeaW cpefHefi TOMMMHBL, T. €. APH OTHOUIEHHH
Bi1b =025+ 040, rae B — toammuHa KameHHOH nocreau nox no-
IOWBO# COOPYXeHHS, b — IWHPHHA NOAOWBHI cOOpyXeHud. IIpu
KaMeHHOH mocTeau Manoit TohmuHRt B:b < 0,25 3nagenuns C,
YMEHBLIATCA; NPH KaMeHHOR mocTead Goapwo#t  TONHHBL
B3 b > 0,40 — yseauuHsaorcs.

Ipu pacuerax clIeLyeT HMeTb B BHIY, YTO NOJIOKEHHE LEHTPOB INIaBHBIX
KoaeGanuh He 3aBUCHT OT BestHuHHEl Co. [1pu yBeanuerun Co B # pa3 yacToTH
COGCTBEHHEIX KOJeGaHHfl yBeaHunBaloTca B )/ 7 pas, a mepHONBl COOTBETCT-
BEHHO yMeHbuIaloTest B )/ 1 pas.

Ynpyrue cBOKCTBA OCHOBAHHA MOTYT ONDENEJSTbCA H APYTHMH H3BECT-
HBIMH CNOCO6aMH (€ HCNOJb30BAHHEM MONYJIS YNPYFOCTH OCHOBaHHS, K03¢-
¢unuenra [lyaccona u ap.).

IMpumep. Onpedererue cedcmuueckux razpysok, dedcrayouyux
Ha maccusHoe GeToHHOe COopYyKcerue

Ilpouspenen pacyeT MacCHBHOIO €o-
y OpYyKeHHs KaK TBEPAOTO TeJa C YUeTOM
= WHEPUHH BpalleHHA (BJHSHHE BOJHON
cpensl  He yunteiBaercsl). CoopykeHHe
-\ d, (puc. 30) umeer Bricoty H =16 M, mnpu-
HY OCHOBaHHA b =20 M, IIHPHHY N0 BEpPXY
{=10 M. O6beMHbII BeC MaTepHala CO-
= opyxenuss y=2,4 1/m3. Pacuer Befercs
¢ z Ha | mor. M IJIHHBL
Kosd¢puuueHT ynpyroro paBHOMep-
HoTO caBHra ocHoBanuss C,=880 T/m3.
T Koa¢pdpuunest ynpyroro HepaBHOMEPHO-
" To cxkaTHst (moBopora) ocHoBaHHus Ce=
0 i 1 =3920 /M8,
Bec coopyxenus

Is

Puc. 30, PacyeTHas cxeMa MaCCUBHOrO »
6ETOHHOTO COOPYXEHHS Ha YNpyrom Q=1H __tf___ 576 T
OCHOBAHMUH. 2 .
Macca coopyxenus
M= Q|g =589 T cexm.

ITromane nonomser 1 MOMEHT ee unepnun F=6- 1 =20 u2; Jo=1-6%12=
=666 M%.
Koopannare HeHTpa TAXKECTH COOPYKeHHS:
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zw+w—nHP+%w—ﬂ

Xp = = 7,8 M.

2[lH+-;—(b—l)H]
OceBble MOMEHTHI HHEPLHH MACCHl COOPYKEHHS:
[IH! (H >=+ (b—l)H3 (b—l)H(

5 hoz)] 1,21.108 T-M-cex?;

TR TS s

=1,02.108 t™-cex?

TonsipHbIfi MOMEHT HHEPUHH COOPYXKEHHS] OTHOCHTEJbHO OCH, NMPOXOAS-
1Leil uepes Touky C:

9c=ex +‘ey=2,23 . 103 ™ -c‘eK"'.

[MonspHbBIA MOMEHT UHEPUHH COODYKEHHS OTHOCHTENBLHO OCH, MPOXOAsuied
yepes Touky 0.

Qp=0.+M « hy?=5,46- 10% ™™ - cex?.

YacToTsl COGCTBEHHBIX KoseGaHuili onpenensiorcs no ¢popmynam 9—12
IOSICHEHHS K TekcTy PykoBoacTea:

A 2= %F- =299 cex—3; Ay =173 cex—;

Colo—0%ho*
6,

0

3=

2 =476 cex—2; }\, =218 cex™;

Yo = 0:/00 = 0,409;
M= 27 [ +22) F V(T 1) — Frohs 3] = (946 + 740) cex—
A2 =206 cex—2% A =1435 cex™1;
A% = 1686 cex™3; Ay = 42,2 cex™.

CooTBeTcTByIONLHE TIEDHOL COGCTBEHHBIX KovleGaHui H Ko3pdHUHeHTH
AWHAMHYHOCTH;

2 1

T = T:: = 0,438 cek; By = 7= 2,28;
1

Ty= 12; =0,1525 cexk; By = -7.-’- = 6,56.

Coraacuo n. 2.4 CHull 11-A. 12-69 npunnMaeM g2=3.
Ionoxenue uentpos O u Oy raBHBIX KOTeGaHHA BbIyHCASETCT MO (BOD-
Mmyse 13:
ko h
d,:-l—_—m;=23,9 M; d’=1———7~:T/):v-=~l'6M'

Kosdppuuuentn hopm xosnebanuii onpeneasiorcs no dopmyae 21. pu-
Mem Wip=1. [To popmyne 23
Xy =—{dy = —239 u; Xy = —~dudy = — 1,60 u;

QXI. _ QX2
= 0Xz F20d = 094 = QX F 800 = 0,0633,

IIposepka no dopmysam 22:
n+ 9 =10033 ~ 1;

W= 00002 % 0,
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Onpenenenne CeACMHUECKHX CHJI VA KamAoi GopMbl KoneGaHHH
npu =1
Sy = KcBymQ = 1240K 7;
My~ Kim 3 6eg = — 1960K..
npu =2
Sy = KBy Q = 109,5K T;
My = Kebora 3 0cg = 260K 7.

Pacuemnnie ycuaus (nonepeuHsie CHJIEL H MOMEHTH) C YY4eTOM JBYX

dopm:
S=K .V Sg+F S5 =1245K, 7;
M =K.V M7+ My =3260K, ™.

Mpunsoowenue 6

YTOYHEHHBIE PACYETHI NVIOTHH U3 TPYHTOBBLIX MATEPHAJIOB
HA CEACMHYECKHE BO3JJEACTBHS C HCNOJIb3OBAHHEM 3BM

'CXeMaTH3alHA PACYETHOrO CeueHHs TIOTHHL

T oo

Jas Bcex MJOTHH M3 TPYHTOBHIX MartepuaJios 1 u 1l Kiaccos KapHTadb-
HOCTH H IJIOTHH 3TOTO THNA APYTHX KJIaccOB H3 Pa3HOPONHLIX MaTepHaJoB
pacuer yacToT ¥ GopM coOGCcTBEHHBIX KovieGaHHil, a TakXKe WHEPUHOHHBIX Ha-
IPY30K DeKOMeHAYeTCH IPOH3BOAMTH C TIOMOILBIO BLIYHCAHTEJNBHOR BPOrpaM-
MbI IO MeTOJY KOHeuHHX 3;1eMeHdToB (MKDJ)!.

CxeMaTH3aLHIO PACUETHOTO ceye-

Ta6auya 32

oAy HHA TMJOTHHBI B BHIC CHCT@MBI KOHen-

PacuerHbie CXEMB! NAOTHHLI HBIX 3/IGMEHTOB H BHIGOP HEOGXOMHMO-
TA—— rO WX YHCJIA CJefyeT NPOH3BOMHTH M3

M pacuer- YCIOBHSI BHYTPeHHeH CXOIHMOCTH pe-
HOR CXMH | o ementon | yanos | STemench 3y/NbTAaTOB OMNpeJesIeHHs HanepeJ 3a-

JLaHHOH TOYHOCTbIO (HanmpuMep, He Bbi-
xonsmeh 3a npenen 5%) HauGoxee

é é? ‘l)g 2 BHICOKOA (M3 YYHTHIBAGMbIX) 4aCTOTHI
3 73 50 78 coOCTBEHHBIX KOJeGaHHil IPH YCJIOBHH
5 ;:lig 11‘1‘ 53 MHHHMAJbHEIX 3aTPaT MaLIHHHOTO Bpe-

MEHH JJIs Hcnosab3yeMoro Thna DBM.
ITox cXofUMOCTBIO 3[16Ch NTOHUMaeTcsl TaKOW MpOIiece, IPH KOTOPOM AAJbHEH-
Iiee YBEJHYEHHE CTeNeHH JHCKPEeTH3ALMH CHCTeMBl (HampuMep, yBeJHYEHHe
YHC/a KOHEYHEIX 31eMEHTOB B 2 pa3a) He NPHBOLHT K CYLIECTBEHHOMY H3MeHe-
HUIO HauGoJee BEICOKOH U3 ONpefessieMBIX YacTOT COGCTBEHHBIX KoJeBaHHi
(5T0 M3MeHeHNe He BEIXOLHT 32 YKa3aHHbIe Ebillie ipefesi). [To pekomennye-
MO} IporpaMMe NPON3BOAMJIOCH ONpeJeJieHde NEPBHIX NeCATH YaCTOT cO6CT-
BEHHBIX KOJe6aHHH ONHOPOXHON 3eMJISTHON MJOTHHH TPaNeleHAaNTbHOrO Npo-
¢duna sBeicorolo 300 M ¢ 3a/M0KeHHsIMH OTKOocOB oT 1:1 no 1:2,5, pacnoo-
KEHHON Ha XeCTKOM OCHOBAHWH, NIPH Pa3CUEHHH ee HA Pa3HOE KOJHUECTBO
Y3J10B ® 3JieMeHToB (Tabua. 32).

PacueTHrle XapaKTepHCTHKH MAaTepHAJIOB IJIOTHHbBI MIPUHATHL PABHBIMH
E =950 kr/cm2, p=0,30 ¥ ycx=2,15 7/M° Ha puc. 31 npencrannens rpapuku
3aBHCHMOCTH KPYrOBOH UaCTOTH COGCTBEHHBIX KovieGaHHA o OT yucaa N cre-
neHeft cBOGOBI COOTBETCTBYIOMIEH PaCcueTHOH CXeMBI.

1 Edumos 10. H., Canoxuuxos JI. b., Tpouukuit A. Il [TporpamMmsl craTHyecKoro u au-
HAMHYECKOTO PACcUeTa COOPYKEHMH 110 MeTONY KOHeWHbIX aJeMentoB xas IBM rtuna M-220,
J1., «Dueprus», 1971, 201 ¢,
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M3 TpaduKo BHAHO, UTO 3HAYEHHS HH3IMX YacTOT COGCTBEHHHX KOJe-
Gauuh CXOAATCA ropazfo GhCTpee, YeM BLICIIHX: PasHHIAa MEXKAY SHaueHHd-
M, OTBEYAIOLLEMH PacyeTHHIM cxeMaM ¢ 24 u 244 cTefleHSAMH CBOGOAM IJA
KaXgolt U3 Tpex [epBLIX 4acTOT He npesniuaer 1%, Ajs 4eTBepTOA YacTOTH
AOCTUraeT mpUMepHo 5%, a AJa8 KaXKIOH M3 MOC/EAYIUIHX YETHIPEX HacToT,
BKJAIOYas BOChMYylo, cocrasaser 8—10%. [lpn ypennuenuu uncia cremenedt
cBo6oan ot 118 po 244 pasavuse 4
Mexay Kaxaoi H3 4acTOT OT yeT-

@, pagfcex
BEpPTOfi A0 JecATON BKJIOYHTENbHO
He npesbiiiaeT 2—3%. 3
B COOTBETCTBHH C 3THM MJs /?‘
NJOTHH H3 TPYHTOBHIX MaTepHAJOB
cpeaned Bucotn (mo 50 M), pacmo- 2

JIOXKEeHHHIX Ha CKaJbHOM OCHOBaHHH,
MOXKHO MIPHHHMATh PacyeTHYIO cxe-
My, umerouty 180 creneHeit cBo6o- 7
Aabt (90 He3akpenyieHHHX Y3J0B), a
Ans Godee BRICOKHX (cBpie 100 M)

IJIOTHH TOTO Ke THNAa — pacyeTHYIO 0 60 70 0 240 300
cxeMy, HMeloulylo 240 creneneil CBo- Yucno cmenened cBododel, N

6onbl (120 nHesakpemeHHbIX 'Y3-

JlOlBl). ( P 4 Puc. 31. I'paduxu 33BHCHMOCTH KPyrosoR

1 yacTOTH COGCTBEHHBIX KoneGaHHi o OT
ocJjie onpefleieHUs 3aAaHHOTO  yycqa N crenemelt ceoGoawt mprustoh

YyHcJ1a 4acToT H GOpM coGCTBEHHBIX pacuerHolf cXeMsl.

KoneGanuft, no dQopmyiamMm 3—

5 BBIUNCASIOTCS BePTHKAJbHaf M TOPH3OHTAJbHAs cOCTaBjfdiomue celcMu-
4eCKofi HHepUHOHHOK HarpyskH, HeoOXOJHMEHE I/ NPOBEPKH NPOYHOCTH H
YCTOAYHBOCTY THAPOCOOPYXKEHHH, pacueTa HX HampsKeHHO-ZedOpMHDOBaH-
HOTO COCTOfIHHSI H NOCTAHOBKH 3KCIE€PHMEHTAJbHHIX HCC/AeROBaHHA.

Onpeaesenne JHHAMHYECKHX XaPaKTePHCTHK rPYHTOB ocHopaHull H MaTepHanoB
MAPOCOOPYKeHun

Hccnenosanus rpyHTOB OCHOBAHHA M MAaTEPHaJOB T'HJAPOCOODPYKeHHH
AN pacyera HX ceHCMOCTOHKOCTH peKOMEHIYeTCs NpOH3BOAHTL:

B Clyyae CBA3HBIX Y HEBOAOHACHIEHHHIX HECBA3HBIX IPYHTOB, KaK AJAs
CRAOIIHORK OJHOKOMIOHEHTHOA cpelibi N0 OOLIYHON MeTOJHKe, NpHBEeAeHHON
B «MeToaHqecKHX POKOMEHAAUHAX NO ONpeAeJeHHio QHHAMHYECKHX CBOACTB
TPYHTOB, CKaJIbHBIX NOPOA M MeCTHHX MarepHaioB» [101-72, JI., «Dnepras»,
1972;

B cJyyae BOJOHACHIEHHBIX HECBAIHLIX IPYHTOB ¢ Y4eTOM HX OcoGeHHO-
cTeli, KaK MHOrOKOMIIOHEHTHO (B o6lieM ciydae TpexKOMIIORGHTHOM) cpean
C nehopMHPYEMLIM CKEJIETOM.

TIpu pacuere KoNleGaHHi, HHOPUHOHHBIX HArpy3oK, NPHCOeAHHEHHOA Mac-
CBl BOJK! A/ aHAJIM32 YCTOAMHBOCTH OCHOBAHHH H 3J1eMEHTOB THAPOCOODYXKe-
HHIi H3 BOAOHACHIUEHHBIX HECBSA3HBIX FpYHTOB € y4eTOM CcefiCMHYeCKHX BO3+
JAeHCTBHH A0/KHA IPOH3BOAHTHCA NIPOBEPKA YCIOBHS

B=ﬂ< 1, 74
ng .

me o — Hapbosee BLICOKOE MS YUNTHIBAeMEIX 3HaueHHA YaCTOTH! CeficMHUECKNX KoaebaHnlt;
n 1 Ry —TOPHCTOCTD H KOMpDHIUEHT QHIPTPALUH TPYHTA; € — YCKOPEHHE CUIHl TAIKECTH.

Ilpn BHINONHEHHH 3TOrO YCJOBHS, KOTOpPOE MOXeT CAYXKHTb KPHTepHeM
noxo6ua ruAPOAHHAMHYECKHX ABJEHHA B BOLOHACHIIIEHHHX HECBSA3HAIX I'PYH-
Tax, pacueT ceficMOCTONKOCTH THAPOCOOPYKEHHA H3 TAKHX TPYHTOB MOXET
NPOH3BOAUTLECA N0 OOHIYHOA METOAHKE ¢ WCNOJNb30BAHHEM MJiS HHX MOLENH
OIJIOUIHOMN OAHOKOMIIOHEHTHOH (KBasHoAHO(]a3HOM) cpelbl.
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Tipn pemrennn 3anay ceficMOCTORKOCTH OCHOBAHAN H THAPOCOOPYKEHUM
C NpHMEHOHHEM JAA TPYHTOR (QH3MYECKHX COOTHOLIEHHH B NOJAHHX (TOTaMb-
HBIX {) HanpsKeHHAX HX pacyeTHLIE XapaKTePHCTHKH ONPEASIAIOTCH 10 CJie-
LYIOIHM dopMysaM:

MOAYAL 00BEMHOTO CHKaTHA

nky, \ |
[ —_— ) = * 75
Ry (l-]— k+}k Br*,
MOJYJb CBWTA
G!' =G, 76
moayap IOHra
k*G
Et =98 Ty T 77
k03¢ dunuent Ilyaccona
3pk* —2G
[ S v i
¥ =3(F T Oy .

rie Ry 1 G ~ MORYaH OGBEMHONO CHATHI M CABHCA CKEJeTa, onpejessieMble ¢ y4eTOM HX 3a-
BHCHMOCTH OT BAAMKHOCTH DPYHTA.

B cayyae BOZOHACHIUEHHBIX TPYHTOB onpeAeaenne £y, 1 G npoussoantcs
IyTeM HCOLITAHHE B YCAOBUSX OTKDBITOU CHCTEMBbE (JPEHHPOBAHHbIE HCABITA-
HHdA), BesinunHa Moayasi CABHra NpH HONOJb30BAHUN YPaBHEHHS COCTOSAHHA
BOLOHACLINIEHHOTO MPYHTA, 3aNHCaHHOTO B 9PPEKTHBHLIX G;; H B MOJHBIX O;;f
HanpsiXeHUsIX, KaK BHAHO H3 BhHIpaxKeHHs 76, He U3MeHsSIeTCS.

BcnoMoraTesibHble BeAHYKHB £* H kT ONpeneNnioTCs BblpaKeHHAMK

k* ._.__._IiM_k’.___
= nky + mkyg’
79

Ryk
+ o Kk
alay M=y

3pech by — MOZYAbL OOGBEMHOTO CXKATHS MHHEPaJbHHX YACTHLY TPYHTA WIH COOTBeTCTBEHHO
DPPaBHAHO-TaNEUHbIX H KPYMHOOO/JOMOYHLIX MATEPHANOB; Rp — MOAYJAb OOBLEMHOTO CIKATHA
BOJb; 72 — MOPHCTOCTb; M=]—n — OfbeMHOE COMlepKaHne TBEPVILX YacTHIl MPYHTA.

Moaynu o6beMHOro cxkatisd 8OAbl, KBapla H 4acTHL HEKOTOPEIX MOPHBIX
NOpOJ, MOT'YT NPHHUMATBCA MO AAHHLIM TabJ. 33.
Tabauya 33
DH3HKO-MexaHHIeCKHe XapaKTepHCTHKH MaTepHanos !

Monyan, xrjcu?
Marepunaa YAe.ubnuza Bec,
B TOpHas nopoaa T/M Hopm:‘zzl;:n npy- cApHra G %2:::::;0;0
Kpapu . . . . 2,66 — - 3,8-10
I'panur . . . 2,63 0,57. 108 0,24.108 3,0-105
HNasectnak . . 2,60 0,58.108 0,23.108 4.0-108
IMecuannuk . . 2,656 (1,0—0,63)-108 | (0.47—0,31)-10¢ (3,8—2,1)-105
Boga . ... 1,0 — - 2.10¢

TIpn nanuyny B Nopax HeCBA3HHLIX BOAOHACHINEHHLIX TPYHTOB 3allleMJIeH-
HBIX NY3bIPbKOB ra3a (BO3Jlyxa) BMecTO 3HAUeHHSl kp CAEAyeT HCNONBb30BaTh

! Cnpanounk (H3NYECKHX KOHCTaHT rOpHHIX mopoa (mox pea. C. Kaapka). M., «<Mup»,
1969, 543 ¢. ¢ ua,
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MORY/b 06BEMHONO CKATHA BOAHOTa30B0f (BORHOBOSNYIIHOM) CMecH kg, OI-
pelensieMEli H3 COOTHOILEHHUSA
nkgp
E r—ee 80
kar (n—ar) p+ akp’

rie p— naBjeHHe B Boge C YUeTOM OXHAaeMOro aHamnasoHa ero HaMEeHEHHS, Op - Ccoaep¥Ka-
HHE N0 o0LeMy rasa B BOJOHACHILIEHHOM TPYHTE.

Jlas necuaHbIX TPYHTOB, B 3aBHCHMOCTH OT cnoco6a MX YKJIaAKH M 3aMa-
YHBaHHKS, 3HAYEHHS ¢p MOTYT NPHHHMATLCS COMJIacHO Tabu, 34 1.

Tabruya 34
CozepxaHue no o6beMy ra3a B BOJAOHACBIIIEHHOM NeCYaHOM rpyHre

Obvemnnf c Conepxa-

MeToa yKAaAKM flecka HawaabHaa BaaxHOCTs, | Bec cke- TéneHn HHe
H HACHLUIEHHS ero BOAON % AeTa, BOAOHACK- g o6nemy
/M3, wenna rasa &, %

Orcpinka mecka B 3a- | Boagywso-cyxot 1,69—1,60] 0,95 1,7—18
MauuBanve Bojol

CHH3
To mey 4--22 1,37—1,45[0,790,91| 4—12
OTchinka mecka B Boay | Bosaymso-cyxo#i |1,54—1,56i0,97—0,99| 0,5—1,3
To xe 2—16 1,6—1,55/0,88—0,95( 2,0—4,3
Hambis B Boay (ykaaa- 24—25 1,62 1,0 0,0

Ka B BOAY INOJHOCTHIO

BOJAOHACHIIILEHHOTO

necka)

B 30He nepeMeHHBIX TOPH3OHTOB BOAHI NOJ/IKHH OPHHHMAThCS NOBLILIEH-
Hble 3HaYeHHs o AJA MEeCYaHbX IPYHTOB (KaK NpH HX OTChbUIKEe C 3aMayHBa-
HHEM BOJONK CHH3Y), a B 30He NOCTOSHHOI'O BOAOHAacHIUleHHS (Ha ray6HHaXx,
HH2Ke KOTOpHIX He ONycKaeTcsi JenpecCHOHHAs KPHBasA) NOJIKHBI NPHHHMATh-
¢ MHHHMaJIbHble 3HaYeHHUs O AJ COOTBETCTBYIOIIHX CJydaeB YKJAQAKH H 3a-
MauyHBaHHsA mecka. /1A MaTepHaJlOB H3 KPYNHOIPO rpaBus, LieGHA H KaMeH-
HOH HaGpOCKH HHKe JeNpPeCCHOHHOH KPHBOH MOXHO IIPHHHMATh oar=0.

B cayuae kv ks (Hampumep, npH 3HAUHTEJBHOM COAEPMAHHH MY3BIPb-
KOB rasa B MIOPOBOil 30/le) BEMHYHHH R*=~Rg/n u R+= ks, BRHAY yero gopmy-
Jani 75, 77, 78 ynpoulaiorcss H IPHHAMAIOT BHI

1
ket = n (ks + nky), 75’
(kg + nky) G
f e
B =950, + nky) T nC’ Ui

3 (ks + nky)—2nG

¥ = 53k, + Snky + nG) * 8

Bripaxenue 76 He u3MeHseTCH.

Pacuyer ceficMHueckoro HanpsixKeHHO-Ae$)OPMHPOBAHHOIO COCTOSTHHA OC-
HOBAHHHA ¥ 3JIeMEHTOB THAPOCOOPYKEHHH M3 BOJOHACHILEHHEIX HECBS3HBIX
rpyHTOB 6e3 yueTa OTHOCHTENbHBIX ABHKEHHH KOMIOHEHT, T. €. C HCIOJb30-
BaHHEM /Il 3THX I'PYHTOB MOZEJH CIJIOLIHOH OJHOKOMIOHEHTHOM CPefsl, MO-
JKeT MPOH3BOJAHTLCS NMPH BHNONHeHHH ycaoBus B 0,1. Bo MHOruX npakTi-
YeCKHX CJIyyafix 3TO yC/l0BHe BhimoJHsencs. Hanpumep, B cayuae mpeobiaga-
IOIKX NePHOLOB ceHcMHuuecKux konebannft T=0,3+2,5 cex H cOOTBETCTBYIO-
IHX HM 9acTOT w=21+2,5 panfcek, KoahPHUHEHTOB (UABTPALHN Ry
<10~ cM/cek (KpynHO3epHHCTHIE M FDABEJHCTHE TIECKH) M Jaxe IpH Ry <

! Mmanos I1. JI. Pasxuxenue necuanbix rpyntos. M.-JI., locsnepronsgar, 1962. 260 c.
€ Ha.
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< 1,0 em/cex (rpaBuit u weBenn), nopuctoctn n=0,4 1 YEKOPEHUH CUJBI TH-
xkectd g=1000 cM/cex?, nonyuum

.10 1
B=pg1000~39< -

B stom CcJyyae ¢ NOMOLUBIO peHIeHHs COOTBETCTBYIOILMX 3ajav onpejae-
JSIOTCA NOJHBIE, (TOTANbHbIE) CeACMHYECKHe HanpsiKeHHS o;;' B BOAOHACH!-
IEeHHOM FPYHTE, NJIsi ONHCaHHA CBOHCTB KOTOpOro Moxer OBbITh HCIOJIb30BA-
HO COOTHOLLIEHHE

ﬂut == (Bk,’ -_ 20) 831} + 205,}', 81

a 3aTeéM BHIYHCAAIOTCA S(I)(I)Q.KT-HB'HHQ HAMPAXKEHHA ¢;; C HCITOAB30BAHHEM 3a-
BHCHMOCTH

oy = gy — o, 82

kT + nk,
Ecan npu6iukeHHO BBINOJHAETCS PaBeHCTBO kt=ky, TO 3Ta 3aBHCH-
MOCTb I'PHMET BHJ,
oy = o — ky
U= " Ry nky
rae uﬁ, H €13 — COOTBETCTBEHHO COCTaBJAIOIHe TeH30Pa NOJHBIX (TOTANbHHX) HAMpPSKeHHi
H gledpopManuii nNpH COBMECTHOM ABHXKEHHH KOMIOHEHT BOJOHACHIUIEGHHOrO TIpyHTa; €=

€
= ;L—ot‘n,eunax nepopmanus rpyHra; §;; — cumsoa Kponekepa, npnuem

af, 83

{ 1 nphi=]j,
b= .
O npu i+ J.
Onpenrenenite THAPORHHAMHUECKOTO AABJEHHS H COOTBETCTBYIOIHX HANPAKEHHA

T'upponuHaMuyeckoe JaBjieHHe Ha CMOYEHHYIO NMOBEPXHOCTb OTKOCA M3
NOPHCTONO MAaTepHasa THAPOCOOPYKEHHA OnpeeseTcs COrJIacHO yKa3anusam
paaaeaa 5 raasul CHull I1-A. 12-69 u npunoxenua 6 k nacroamemy «Pyko-
BOJICTBY».

Ilpu pacuere ycTOMUMBOCTH OTKOCOB

10 I'HAPOCOOPYKEHHH H3 TPYRTOBHIX MaTepHua-
aa/sb/ L1 JIOB MOJIHOe (ToTajbHOE f) JaBJieHHe p,
7 NPHJIOXKEHHOE K CMOYEHHO! NIOBEPXHOCTH OT-
06 4 KOCa H3 MOPHCTOrO MaTepHa/la Ha YyyacTKe
/ ApH3Mbl OGpYIlleHHs, pa3sfensieTcd Ha 3¢-
4 (EKTHBHEIE HalPSIKEHHS! Pog, NlepelaBaemble
HA CKeJIeT IPYHTa, ¥ HeATpaJbHbIe laBJeHHs

02 Ps, IEpeZiaBaeMbie Ha BOAY.
0 N 8 HanpsxeHus B ckejieTe ppp U AaBJeHUS
0162 05 40 2 5 W 2 B nopoBok BOJe pp onpejensiioTcs no ¢op-

MyJaam

Puc. 32, 3amucuMocTs MOAYIA nky
, =B 1] — ¢
|| xommrexcho#i . uactorHok Pst = F T ks [t —ny (B)] p?,

dynkunn ¢ (B). 84

Ps=p' — Py
rne P (B) — dynxuus, yunTHBAIOWAA BAHAHAE OTHOCHTENBHHX ABHMPHHA KOMIOHEHT NDH Ol1-

peneneny apPeKTHBHLIX HampaxKeHHA M HeiltpanbHblx masiaenust, ‘Ocrasphibie O6osHaUCHHS
npexuue, Onpeneaenne Y (B) nponssoautes no rpaduxam, npusefeHsHM Ha pHC. 32 H dop-

Myaam |¢|~B(140,72B) npr B<0,1 u |{{|~ 'I/ 1+ %_V% npr B>20.

Pacyer nanpsikeunit no nepsoi U3 npUBEJEHHBIX BHILE HOPMYJ, aHal0-
ruuHOi (opMyne 83, B 3anmac yCTOAUHBOCTH NPOU3BOAMTCA O YNPOLLEHHOH
ONHOMEDHOH CXeMe B MPEJNOJIOXKEHHH TOPH3OHTAJNbHOTO HAaMpaB/JeHHS THA-
pOAMHAMHUYECKOTO JaBJIeHUS M MepefayH ero Ha sojoynopuoe 24po. Ilpn snom
BeJqMYHHA HAnpsKenuil pyy onpegeasercd ¢ yueToM NOPHCTOCTH # H OTHOCH-
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¢o1

3navenue OPAHHAT FHAPORRHAMHYECHOr0 NaBJAERHA Ha CMOYEHHBLIE NOBEPXHOCTH OTKROCOB

Tabauya 35

Mg;{:;ﬂ“;‘;y:f” r::&‘:)‘;“‘;: ;‘f" OTHOCHTEabHAS rAy6HHA TOYKH HMIKe YDOBHS BOAH B BOAOXP2ZHHAHIE
: t
3ano- Toph- aenne p°,
3';_?{:’::3 " cTOCTh 1 ,,“:,{2’,,’2‘1‘:“},': o
T | cnenera Ryl Lore %, # TIopoBoR 0.1 0.2 03 0,4 05 0,6 0.7 08 0,9 1,0
BoAe py, T/M?
P! 0,4652 0,7303 0,9531 1,114 1,239 1,337 1,418 1,456 1,50 1,50
1:1 6300 2.104 0,3 Psg 0,0372 0,0583 0,0761 0,089 0,099 0,107 0,113 0,116 0,12 0,12
Ds 0,428 0,672 0,877 1,025 1,14 1,23 1,305 1,34 1,38 1,38
P! 0,1315 0,2055 0,2685 0,3151 0,3489 0,3772 0,400 0,408 0,420 0,429
1:25 | 6300 2.10¢ 0.3 Psp 0,0105 0,0165 0,0215 0,0251 0,0279 0,0302 0,032 0,033 0,0337 0,0337
Ps 0,121 0,189 0,247 0,29 0,321 0,347 0,368 0,375 0,388 0,388
Pt 0,0359 0,0565 0,0739 0,0859 0,0956 0,1032 0,1097 0,112 0,1153 0,1153
1:5 6300 2.104 0,3 Psyp 0,0029 0,0045 0,0059 0,0069 0,0076 0,0082 0,0087 0,009 0,0093 0,0093
Pa. 0,033 0,052 0,068 0,079 0,088 0,095 0,101 0,103 0,106 0,106
1:1 6300 1 0,3 Dot 0,068 0,105 0,137 0,161 0,178 0,193 0,205 0,211 0,217 0,217
Ps 0,398 0,623 0,813 0,952 1,055 1,14 1,21 1,245 1,28 1,28
1:25| 6300 104 03 Psg 0,019 0,03 0,039 0,046 0,051 0,055 0,058 0,059 0,061 [ 0,061
Ps 0,112 0,176 0,23 0,269 0,298 0,332 0,342 0,35 0,36 0,36
1:1 104 10 03 Psp 0,097 0,151 0,198 0,231 0,256 0,278 0,295 0,303 0,311 0,311
Ds 0,364 0,569 0,743 0,87 0,965 1,04 1,109 1,14 117 1,17
1:25 104 104 0.3 Pogp 0,0276 0,0432 0,0564 0,066 0,0732 0,0792 0,084 0,0865 0,089 0,089
' P 0,104 0,163 0,212 0,248 0,275 0,298 0,316 0,325 0,334 0,334




PeaynbTaThi pacyeToB AONOAHHTENbHBIX Harpyasox

KoopanHaTel yeHTpa Bec cronbuka, T
"ieHTpa OKPYHOCTH Topusonras. | o e copn
UeHTPa OK Hafi cONCMu- -
vintents i o g eows | sowranuice)
) PH Ygap=|(BPH Ty, = cuaa AS, p o
x ¥ =1,05 T/M®) | =2,05 T/M?) T Pog T
1 126 135 92,8 118 0,18 21,3 —_
2 108 150 231 451 0,15 67,6 0,0115
3 88 163 315 615 0,13 80,0 0,018
4 68 172 326 636 0,12 76,3 0,0225
5 48 179 284 553 0,11 61,0 0,026
6 28 182 168 328 0,1 32,8 0,028
7 11 184 26,8 71,8 0,09 6,46 0,03

TeJbHOM NJIOWAaAH M, 3aHHMAaeMON TBEPABIMH HacTHIAMH NPyHTa Ha MOBEpX-
HOCTH OTKOcCa, AeOpMalHOHHBLIX CBOHCTB NOPOBOIl BOAH H CKeJeTa, a TaKkKe
OTHOCHTEJIbHOTO [BHXKEHHS KOMMOHEHT. B Ta6xa. 35 npuBeseHbl 3HAUEHHS Op-
JHHAT PHAPOAMHAMHYECKOrO JaBJeHHs p! Ha CMOYEHHHE MOBEPXHOCTH OTKO-
coB 1:1;1:2,5; 1:5 13 HenopHCTEIX MATePHAJIOB, HalileHHbIE IO NIepBOil dop-
myJae 36(13) nHacrosiuero «PykoBomcTBa», a TaKKe COOTBETCTBYIOIUME Ha-
NpSXKEHHS B CKeJleTe NPYHTA Pop H AABJAEHHS B NOPOBON BOLE P, BHIUHC/IEH-
Hble 10 ¢opMyaaM 84 mpw .pa3HbIX COYETAHUAX MOAYJeH KOMIpeCCHOHHOTO
cKaTus cKesaera rpynra (6,3 10* u 10%) u o6beMHoro cxkatus Bogn (2- 104
u 10 kr/cm2). .

W3 npusenentof TabaHLbl BHAHO, YTO MaKCHMaJbHasi BeJHYHHA THAPO-
JHHAMHYECKOro JaBJjeHHs p! MJIsA TOYKH CMOYEHHOH NMOBepPXHOCTH oTKoca 1:1
H3 HeNOPHCTOrO0 MaTepHaJia, PacnosioKeHHOi Ha 81 M HHMXKe YDPOBHS BOJBI
B BOJOXPaHUJMILE, NPU 3eMJETPACEHHH HHTEHCUBHOCTBIO 8 GannoB (K.=
0,05) pasua 1,50 /M2, 1. e. 1,85% OT THEPOCTATHUECKOTrO AABJIEHHA, 4 NPH
3emJeTpsAceHuH cuiow 9 6annos (Kc=0,1) pasuna 3,0 T/M2, 1. e. 3,70% or
THAPOCTAaTHYECKOTO.

OTBeyalolllasi 3TOMY CJy4al0 MaKCHMaJibHas BeJHYHHA HaNpSXKeHHA B
cKesleTe IPYHTA Pap, NPUIOKEHHOTO K MOBEPXHOCTH CKOJbXKEHHS OTceKa 06-
PYIeHHS H HMeIOLlero ropH30HTaJbHOe B CTOPOHYy BB Hanpasjenne (Ham-
6o/ee HeGJArONPHATHHIA cJydah AJis YCTOAYMBOCTH OTKOCa) pasHseTcs
0,311 1/m2, T. e. okoJio 20% oT rugpoauHaMuyeckoro u 0,37% or ruapocra-
THYECKOTO HaBJICHHUS.

HeficTByIOlHEe 10 NOBEPXHOCTH CHABHIa NPHU3IMbI OGPYIIEHUS OCeBLE Ha-
NPAXKEHHS Pop, HANPABJIEHHbIE TOPH3OHTAJBLHO, H GOKOBLIE HAMPSIKEHHA EDag
(§ — Ko3dduuuenT GOKOBOrO MAaBJIeHHMs), HanpaBJeHHBE BEePTHKaJbLHO, B
pacyeTax YCTOMYHBOCTH OTKOCOB YUYHTHIBAIOTCA 10 OCIIMM NpaBMAaM, Kak
JAOMOJHHUTENbHbIE aKTHBHBIE H NACCHBHBIE CHJIBI. PasHocth BE€PTHKaJbHHX CO-
CTaBJAIOWUX YacTd THAPOAHHAMHYECKOIO AABJIEHHA pp, ONpeAe]sieMOro Io
BTOpOit popMyJie 84 u AeHicTBYIOIIMX HA BEPXHIOI (COBNaAalOUyIo ¢ NOBepX-
HOCTBIO OTKOCA) H HHXKHIOI (COBIANAIOULYIO € YYAaCTKOM KDHBOM CKOJIbXKe-
HHST) TPaHHIB! 3JleMeHTa NPHU3MBI OGPYIHEeHHS YYHTBIBaeTCs N0 OGbIYHBIM npa-
BHJaM onpeaeiieHust CHa ot COGCTBEHHOTO Beca B3BElLEHHOTO TPYHTA.

Jns onnofi M3 BO3MOMKHBIX nNpH3M OOpylleHHa (C paaHycoM KpPHBO#
CKOJbKeHHsA R=185 M, koopAunaramy ee UeHTpa x=56 M, y=212 M 4 Haua-
JIOM KOODAMHAT B TOUKe NMEPeceuyeHHs HaMOPHON IPaHH ¢ OCHOBAHHEM) Bep-
X0BOro 0TKoca 1:2,5 noTuHH BbicOTOI 86 M Npy riay6HHe BOABL Y COOpYKe-
Husg 81 M M0 yKasaHHOH BEIlle MeTOAHKe GBIIH NIPOH3BEAEHBI PaCYeTHl

TIOJTHOTO M'YAPOAHHAMHYECKOrO A aBJeHHs p?,

HaINpSIKEHHH: 0CEBOT0 Pagp (HANPABJISHHONO NOPH3OHTAJBHO) M GOKOBOIO
Epsp (HallpaB/eHHONO BEPTHKAJBHO);
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Tabauya 36
OT I'MIPOAHHAMHYECKOro AaBieHusn

Cpeanee Hasaenue |y
Gakosoe (sep- aBjieHHe BOJbI
s {ne tga 3 P,‘bb, Pygbtea, :3:";'":‘: u:p::gxnmo sp=p,—py| 8pb, T
umpﬂeun’e T T rpate p;, ?IM""
Epyyy TIM /M2
0,927 — -— 0,06 0 0,06 0,96
0 0048 0,772 0,097 0,178 0,20 0,10 0,1 2,0
0,0075 0,543 0,151 0,195 0,29 0,19 0,1 2,0
0 0094 0,395 0,189 0,177 0,32 0,25 0,07 14
0,0109 0,268 0,218 0,139 0,34 0,29 0,05 1,0
0,0118 0,152 0,235 0,085 0,35 0,33 0, 0,4
0,0126 0,061 0,252 0,036 0,37 0,36 0,01 0,2

YaCTH THAPOARHAMHYECKOTO JaBJeHHS pg, ONPeAeasieMoii no BTopoii ¢op-
MyJe 84, a HMEHHO JHHaMHYeCKOro (CBEPXTHAPOCTATHYECKONO) BepTHKAJb-
HOTO J1aBJIEHHsl P, Ha HHXKHIOIO (COBHAAAIOINYI0 C y4acTKOM KPHBOH CKOJb-
JKeHHAI) ‘H pp— Ha BEPXHIO0 (COBNAAAIOILYIO0 C NOBEPXHOCTBIO OTKOCa) rpa-
HHUILBE 3JIEMEHTAPHOTO CTOJAGHKA paccMaTpUBaeMOii NPU3MBI OOPYILEHHS.

JlonosHNTENIbHbIE TOPH3OHTAJIbHbIE NABJEHUA, JEeHCTBYIOULHEe MO GOKoO-
BBIM (BePTHKaJbHBLIM) FPAaHAM 3JeMEHTapHBIX CTOJAGHKOB MPH3MBI 06pylle-
HHS, YPaBHOBEIUHBAIOTCA MeXAY coGoii H B pacueTax YCTOHYHBOCTH OTKOCOB
NpH ONpejeJeHHH aKTHBHBIX N MaCCHBHLIX CHJl He YYHTHIBAIOTCA.

PésyabtaThl pacyera npusegetbl B TabJ. 36, H3 KOTOpPOI BHAHO, YTO YKa-
3aHHbIe BBILIE NONMOJHHTE/NbHbBIe HArPY3KH OT FHADOAUHAMHYECKOro JaBJeHHs
Ha paccMaTpHBaeMylo NpH3My o6pyllieHHs BepxoBoro oTkoca 1:2,5 nJaoTHHBI
BLICOTOIO 86 M mpH 8-0aiib- Ta6ruga 31
HOM 3eMJIETPSICEHHH COCTaB-
agior MeHee 1% (Aps-b+ 3navenus n¢ (B) npu n =04
+§pa¢'b oT AQCT H pad)'b)(
th o OT AS), a npu 9-6an1b- ®, pag/cex k¢==1 cMjcex (p_m cMjcex k¢==100 cM[ceK
HOM 3eMJIeTpSCEHMH, COOTBEeT-
crBeHHO, MeHee 2. [losTomy

o 60 0,072 0,296 0,360
B pacyeTrax yCTOWYHBOCTH OT- 40 0,040 0,248 0,348
KocoB |:2 u Gosee moJOrux 20 0,016 0,160 0,328
JONOJIHATE/bHEIE HArPY3KH OT 10 0,010 0,104 0,320
THAPOAUHAMHYECKOrO JaBJe- 1 0,001 0,010 0.110
HHSi MOTYT HE€ YYHTbIBATbCA. Mpumeuanue. [pu3nauenusx ky=1cm/cex

Hpu 6oJiee KpYTHIX OTKOCAX H uactotax ceficMuueckux koxeGanuii g0 10 ru
FHAPOCOOPYKEHHH M HMHTEeH- 3HAYeHHs ¢ (B) Majbl, MOSTOMY BAMAHHE OTHOCH-
CHBHOCTH Se:MJIETpﬂceHHﬁ oT ;:J;:Hblx ABHXXE€HHH KOMNOHEHT MOXeT He YUYHTbI-
8 Gannos u 6oJiee yueT JROMOJ- e

HHUTEJbHLIX HATPY30K OT THAPOAMHAMHUYECKOro /[aBJIeHHsi MOMKET NpOH3BO-
JUTBHCS MO NPHBEJEHHOH BHIILE MeTOAHKE.

[Tpn HeBbINONHEHHH YyC/0BHA 74 onpefenenne CeACMHYECKHX HHEPIHOH-
HBIX CHJI, A€HCTBYIOIHX HAa BOJOHACHIILEHHYIO YacTh FHAPOCOODPYIKEHHS H ero
OCHOBAHHA, AOJ/KHO NMPOU3BOJAHUTLCA € YUeTOM yMeHblLIeHUs OOBEMHOrO Beca
BOJOHACKIIEHHOTO MPYHTA 32 CUET OMHOCHTEJNBHONO ABHXKEHHS KOMIOHEHT No
popmye

Trp = Tuac — TsnY (B), 85
nie Yaac — 06beMHEIN BeC BOMLOHACHILEHHONO NPYHTA; Ys — YAENbHBI BEC BOKHL.
OcTtanbHble 0603HaYeHHA NIPEXHHe,

Hast onpenenennss Gyukuun $(B) npu 3navennayx B=>0,1 u B<20 mo-

JKeT 6bITh HOMOJIb30BaH IPAadHK, NPHBENEHHDI Ha PHC, 32. I'Ip»u 3HayeHHsx B,
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BHIXOAAWMX 34 YKa3aHHbIe BHIUE npejenbl, BeJHunHa §(B) Moxer onpene-
JIATBCA NO YIPHBEJEHHLIM BhILIE GOPMYIaM.

B Ta6u1. 37 npuBenensl 3nayenus ny(B), onpenenssmneca no rpadpuram
puc. 32 npH H3MeHeHHH HaHOOJee BEICOKO#l (M3 yYHThIBaeMbIX) KpYroBoii ua-
CTOTH KoJeGaHHit w B AuanasoHe oT 60 pan/cex (mepuoawnt T=0,1 cex) mo
3 panjfcex (mepuoanmt T=2,0 cex), xospduunenror ¢uastpaunuu or 1,0 no
100 cm/cek u nupuctoctu rpyHrta 0,4. Ecaun pas coopyxenn# tana Hypexckoi

0

o 783

o7

w!7%

250k 49

4941 122,

Puc, 33. Tomepeunnbii paspe3 necuanoil MAOTHHB C CYrAHHHCTHIM AAPOM H
MOHYPOM

1—necoK; 2—cyrantok; 3—xaMexHas HaGpocka M cAofi necuannks, 4—ABYXpAA0Bas 00AHLOBKA
(uteGenb, mecox, rpasuf); 5—MmuHuManrbubif (191 M); 6 ~moanufAf(204 M) ¥ 7 —dOPCHPOBAHHBINA
(218 M) rOPH3OHT BOAM B BOAOXpAHHIHIE.

NJOTHHL! NPHUHATL HanGosee BLICOKOE H3 YUYHTHIBA@MbiX 3HaueHHEe KPYroBOi
yacToThl ©®=60 panfcex (10 ru), xoapdpHuHeHT GHILTPAIHH TPaBHAHO-TA-
JEeYHHKOBOrO MaTepHaja ynopHoi npusMel Rp=2 cM/jcek (1600 m/jcyt) n n=
=0,4, To BeJuynHa np(B) =0,116, yeMy cooTBeTCTByeT yMeHbllIeHHE OOLEM-
HOro Beca BOROHAacHIUeHHOro rpyHTa Ha 5—6%. ITpu nopucroctn n=0,3 Be-
anguna mp(B) =0,087, ye-
MY COOTBETCTBYET YMeHbllle-
HHe 06 beMHOTO Beca I'pyHTa
npumepHo Ha 4%. C ymeHb-
IIeHHeM 3HayeHHi HawuGo-
Jiee BHICOKOH H3 BXOAAILIHX
B pacyeTsl YaCTOTHI CEACMH-
YECKHMX KOJNeGaHHA H KO3Q-  pyc. 34, Pacuetnan cxeMa MIOTHHH C pasieficHHeM
¢bHLHEHTOB  (QHABTPAIHH ee Ha 30Hbl [-—1V,

BJIHSIHHE  OTHOCHTEJbHbIX

JABHXKEHH/ KOMIIOHEHT BOAOHACHIIEHHOTO TPYHTA YMeHbIlaeTesl, H OHO MOXKeT
He YYHTbIBATbCH.

Npumep pcuera ceficMocTORKOCTH 3eMAAHON NJAOTHHEI MO HOPMATHBROA MeTOAUKe
¢ Hcnoas3zoBanuem MK3

B xayecTse npuMepa Obiji NPOH3BeAEH pacyeT Ha ceficMHyecKoe BO3-
JelicTBHe TJIOTHHB H3 NeCYaHbIX TPYHTOB € CYIVIHHHCTHIM HaKJIOHHLIM SIADOM
H nonypom (puc. 33), pacnoJoXeHHOH B pakoHe ceicMHuHOCTbIO 9 GalioB.

Tabauya 38

XapaKkTepHCTHKH TPYHTOB OCHOBAHHE H COOpY:KEHHs

O6vemuntn| MOAYAL | Kooddpmu-

N 30HB COOPYIKEHHS H OCHOBAHHA Bec 1, ynpyro- | eyr Tiyac-
30HH T/M® et E, cona
Krfcm?

I HeBogosacbunenias acTh HH30BOH

HeCYaHOH npH3Mbi 1,56 1150 0,10

I jHakaouHoe azpo m NMOHyp H3 cyrau-
HHCTOrO rpyHTa 2,20 890 0,45

Ill |BepxoBan u wacThb HH30BOH MPH3MbI
H3 BOJOHACHILIEHHOr0 IecKa 1,98 1120 0,20

IV |BoxoHnacbineHubie NecuaHble rpyHTbI
| QCHOBAHHS 2,08 1660 0.35
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Tabauya 39
3naveHuss NMepBHX NECATH YaCTOT COGCTBeHHBIX KoNeGaHKN

N ToH2
COGCTBEHHBIX 1 2 3 4 5 6 7 8 9 10
xoneSanuh
Yacrorwl f,

rig 1,00 { 1,48 {164 | 1,73 {192 {204 | 221 [232 {24! |253
IMepuonwt T,

cex 1,00 { 0,675] 061 | 0,58 | 0,52 | 0,49 | 045 | 0,43 | 0,415] 0,395

[Mnotuna uMeer BuicoTy 40 M, WHPHHY 1o rpeGHIO [0 M # Aauny 1500 M. Pac-
yeTHasi cXeMa MJIOTHHLI BMecTe C OCHoBahneM (puc. 34) npeacrasnasnaceh B
BH/Ie CHCTEMbI H3 284 aneMeHTOB, COeIHHEHHBIX B 174 y3nax. Ynpyrue xapak-
TEPHCTHKH IPYHTOB OCHOBAHHS M COOPYXKEHHs IO 4YeTHIPeM BbIIeJEHHHIM 30-
HaM (puc. 34) npuseieHs! B TabJ. 38.

BsuIH nOJyYeHBi pacyeTHble 3HAYEHHA

nepBuix mecATH yacror (Taéa. 39) u dopm 1 7~
(puc. 35) cobcrBeHHBIX Kone6aHuil coopy- -
KEHHS. 1

YkasaHubiM B Tab6J. 38 ynpyruM xapax-

TepUCTHKAM IDYHTa OTBEyaloT CPaBHHTeJb- %
HO HH3KHe 3HAUEHHS YacTOT COOGCTBEHHBIX -

o — —
KoJleGaHui TJIOTHHBI, IPHUEM HX COOTHOLIe-
Hue a1 10 u 1 ToHQB paBsHo fio/f1=2,5, a I )
15 9 u 1 ToHoB fo/f;=1,80. ===
Jas KakAOM U3 HECATH NOJYYEHHHX [ —
dopM cOGCTBEHHBIX KOJeGaHHA IVIOTHHBI
COBMECTHO C OCHOBAHUEM C IIOMOWIBIO BhIpa- Ve

JKeHHl 4—6 onpeaaisJHCh 3HAYEHHSI KO3®-
duupnentos dpopmbl N H B?@, a 3aTem ro- L 1
pusoHTaabHas Si;(") # BepTHKaabHas Si;?
COCTaBJIAIOI e CeHCMHYECKOH HHEPUHOHHOM R
Harpy3ku B Touke K coopyxeuns. Ilpun stom =—== )
YroJl MeXIy FOPH3OHTAJbIO H HalPpaBJEHHEM
CEeICMHYECKOTO BO3JEeHCTBHS NPHHHMAJCSA
paBHbIM 30°. BpluuclieHHBIE C NOMOINBIO =

MKD HHepUHOHHble ceHCMHYECKHe CHIN fo—— =
Si! ¥ Sp? npUKIANBIBAIOTCA B y3/1aX KOHeY-
HO-3JIEMEHTHO# CeTKH H HCNOJb3YIOTCH w
AJIsl pacyeTa YCTOHYHBOCTH OTKOCOB TJIOTH- s

Hbl H3 FPYHTOBHIX 'MaTepHaJoB corjacHo L —
ykasanusm raasbl 53 «IL10THHL M3 TpyHTO-

BhIX MartepuanoBs», CHull I1-53-73. M., w /ﬁ:/

Tabruya 40 E —
PacueTHble XapaKTEPHCTHKH TrPYHTOB "MPH3IMBL

o6pyileHHs BepXoOBOrof0TKOCA v/ o -

Mo som | Tuag Toan tgo o : —
X —

1 2,00 1,00 | 0577 0 . >

A ERCEE R - 1
) 0,510 0

’ ’ Puc, 35. PopMbl COGCTBEHHBIX KO-

v 1,95 0,95 0,305 1,5 n66aHAH MIOTHHB |—X,

109



Crpoitnanar, 1974. 28 c. Bevia npousBefieHa npoBepKa ceCMHUECKOH YCTOH-
YHBUCI Y BEPAOUBOTO OTKOCA IWVIOTHHDLI ‘IO ‘MCTOAY KPYTVIOUMJIMHAPUULCKUX TIO-
BEPXHOCTEN CKOJIbXKEHHSI NPH 3HAYEHHAX YCKOpeHHMii, mpHHUMaBIKXc (10
BBOJA B neficTBHe pasgena 5 CHull I1-A. 12-69) paBubiMH Kc 115 OCHOBaHHS
# 1,5K. no Bceii BBICOTe COOPYIKEHHSA (TEPBHIl BAPHAHT).

Jas pacuernHX XapaKTepHCTHK TPYHTOB OIHOH H TOH e HanGosee
ONacHOH NOBEPXHOCTH CKOJIbXXEeHHs NPH3Mbl OOPYIIEHHS BEPXOBOTO OTKOCA
(Ta6a. 40) 6bu nosyueHH kK03Gb¢HIHEHTH 3anaca yCTORYHBOCTH:

NpH MEPBOM BapHANTE Pacnpee/NeHiA CEHCMHUSCKHX YCKOPEHHNH 110 Tay-
GuHe OCHOBAHHSA W MO BHICOTE COOPYXKEHNA ky=1,04;

MpH HHePUHOHHBIX Harpy3Kax, BelUncJIeHHBX no MKD, Koraa yckopeHHs
HanpasJIeHb! BBepX H B CTOPOHY BOLOXpaHHIHINA Ry='1,51; BHH3 M B/OJIb OT-
Koca ky=1,27.

ITpn yckopenusix, BHIUMCJASHHBIX ¢ nomolbio MK, noayuens Gosee Bbi-
COKHe KO3(DPHIHEHTH YCTOHYHBOCTH MO CPABHEHHIO C HX 3HAUEHMSMH, COOT-
BETCTBYIOIHMH paHee NMPHMEHABIIEMYCS NPHONHIKEHHOMY CnOCOGY OLEHKH
pacnpelieleHAs] YCKOPEHH# B OCHOBAHHU H B TeJle COOPYKEHHS.,

HanpasiieHne cefiCMHUECKHX YCKOpPEHHH BHH3 BJOJib OTKOCA SIBJSIETCS
GoJiee HEGJIATONPHATHBIM, M €My OTBeuaeT HaHMeHblllee 3HayeHHe Ko3hduiu-
€HTa YyCTOHYHBOCTH.

AHaNH3 HANPSAKEHHOro COCTOSAHHSA H YCTOHYMBOCTH CTPYKTYpbI
HECREIHLIX FDYHTOR NPU CeACMAYECKHX BO3HEACTBHAX

B paccmaTpuBaeMoM mnpmMepe npu 3Hayemusax [=2,53 ru, n=041n

By =10-3 cm/ _wky _ 628-253-10—3 105
b= CM/CeK MOJYYHUM B =— n_g= 0,41.108 ~ 4-1075 ¢ 0,1,

ITosTroMy B pacueTax HanpsXKeHHOTO COCTOSIHUS, OGYCJOBJEHHOTO BO3-
JeACTBHEM CTaTHYECKHX HArpysoK OT COGCTBEHHONO Beca INPYHTa H CeHCMH-
yeCKHX HHEPLHOHHLIX Harpy3oK NPH HX HEBLIFOAHEHIEeM ‘HampaBJEeHHH, OTBe-
yalolmeM MHHHMAJbLHOMY KO03((HIHeHTY 3anaca YCTOHYHBOCTH, BOZOHACHI-
IIEeHHBI TPYHT OCHOBAHHS H 30H MJOTHHBI HHXKe JenpecCHOHHOH KPHBO#M pac-
CMaTpHBa/CA Kak CNJIOIHAA OAHOKOMIIOHEHTHAs! Cpefia, B KOTOPO# NpH KoJe-
6aHuax He HabJMIONaeTCs OTHOCHTENLHOTO JIBHXKEHUS] KOMMOHEHT.

ITpu pacuetax ceficMOHanpaKeHHOro cocToanus no MK3 ¢ nomoutsio Toit
3Ke BBIYHCJIHTEIBHOM NPOTPpaMMBl NPOH3BOLHIOCH OTpefesieHHe HHEPIHOHHBIX
Harpy3oK M COOTBETCTBYIOLIUX HM HATPSKEHHH N0 KaXKION U3 NEeCATH YUYHTH-
BaeMbiXx ¢GopM co6CTBeHHBIX KoJieGaHUl, a 3aTeM CYMMHpPOBaHHe COCTaBJSIO-

n

IHX Ox, Oy, Txy [0 GOPMYJe, aHATOTHYHOH BHIPAXKEHHIO Sp= 3 S2 ot
=1

BCEX NECATH YUHTBIBaeMbX GopM.

Jlnst 30H OCHOBaHMS M COODYXEHHsS H3 BOJOHACHIUIEHHBLIX 'PYHTOB BHa-
yaJjie ONMpeReJsJINCh NOJNHbIE (TOTadbHEE) HANDSIKEHHS, a 3aTeM no dbopmy.e
83 HaxomuAKCh 3P PeKTHBHBIE HANPSAKEHHS H HEATPaJbHEIE LaBJCGHHS B NIpes-
I10JIOXKEHHY OTCYTCTBHS OTTOKA BOJBI H3 NOD DPYHTA 3a BpeMA AeHCTBHA ceii-
cMuyeckoli Harpysku. Ilocse atoro onpefensnuck cyMMapHbe 3G deKTHBHBIE
HaNpsIXKEHHUs MYTEM NPOCTOTO HaJIOKEHHST COOTBETCTBYIOIIHX COCTABJAIONLUX

Ox, Oy, Txy OT BO3NEHCTBUA CTATHUECKHX H Oy, Ox, Txy OT BO3JEHCTBHSA ceficMu-
YeCKHX HHEPIHOHHBIX HArpPYy30K.
Ha puc. 36 npeyicTaBJeHE! TMHHYE PABHBIX MOJHEIX AHHAMHYECKHX Hamps-

JKEeHHH Oy, Ox U Txy B TeJE MJIOTHHL ¥ €€ OCHOBAHHH OT BO3AEACTBHA CEACMH-
UeCKUX HHEPUHUOHHBIX HAarpysoK.

BepruKkaJjbnbie HOpMaJbHBIE HANPSIXKEHHS Gy OT AEHCTBHA CEelCMHIECKHX
NHEPUHOHHBIX HArPY30K TOYTH 1O BCEMY PAaCYETHOMY CEUEHHIO MJIOTHHL H ee
OCHOBaHHA HMEIOT 3HAK «MHHYC®, T. €. ABJAAIOTCA CKUMAIOWIHMH, 32 HCKITIOYe-
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HHEM HEKOTOPBIX TOUeK BO BTOPOM CJIOe NeCUaHbiX IPYHTOB OCHOBAHHS CO CTO-
pOHBI BepXHero 6beda H OTHOCHTENLHO HEGOJbUION YaCTH MJIOTHHBI H €€ OCHO-
BaHHs CO CTOPOHH HHXKHero Gbeda. B aThx 3onax HabuionaloTcst HeGoabiue

(o 1 T/M2) pacraruBalollHe HanpsKeHUsl. MaKCHMaJbHble HAMPSXKEHHS Oy =
=5,85 T/M? Ha6A100aI0TCH B OCHOBAHHN COOPYKEHHA MO HAKJIOHHBLIM fIPOM
(Touka 132).

TFopusoHTaJIbHbIE HOPMaJIbHblEe HANpsIXKEeHHA Gy OT AEHCTBUA HHEPIHOH-
HBIX Harpy3ok B BEPXOBOfi MpH3Me ABJSIOTCS CKHMAIOUIMMHU, a8 B HH30BOA —
pacTATHBAOUAMY, JIHHUH HYJIeBHIX 3HAaYEHHH HanpsiKeHUuil NPOXOAAT NO k-

Puc. 36. JlanHH DaBHBIX TOAHBIX AHHAMHUECKHX HANPsKEeHHUH oy, Gy M T4y B TEAC
NJAOTHHBl ¥ €€ OCHOBAHMH OT CeliCMHYECKHX HHEPHHOHHBIX Harpyaok.

Py, 3aTeM TPHMEPHO 10 IOJOBHHLI IHPHHB HH30BOH MPHU3MEI — BAOJbL Jefl-
PECCHOHHOI1 'KPHBOI, NOCJe Yero IepeceKaloT OT/IOXKEHHS NMeCYaHHX IPYHTOB
OCHOBaHHS TMOJA YIJIOM HaKJOHA, NpHOJIH3HNTENbHO OJAHHAKOBBIM € YIJIOM Ha-
KJIOHA HH30BOI'O OTKOCA K rOpu3oHTY. B 30He compsixkenus sifpa c NOHYpPOM H

BAOJb NOHYpa HaGJAIORAETCsA 06/1acTh NOBBILIEHHBIX HaNPSIMKEHHH Ox, KOTOPbIE
B OCHOBAHHH 1IOJ NOMOLIBOH NJAOTHHB Kocturaiot 4,0 T/M2.

~

KacaTte/ibHble HalPSAKEHHs! Ty 110 BCEMY PaCUeTHOMY CEYEHHIO TJIOTHHBI

¥ OCHOBaHMSI HMeEIOT OJMH 3HaK. MaKkcHMa/bHbIe 3HAYEHHS Txy=D5 T/M? Ha-
6110 1aI0TCSL B OCHOBAHHH NJIOTHHEI TIOJ, BEPXOBOH npu3Moin. B 30He BepxoBoit
IPH3MEI H NOACTUIAIONIETO 'OCHOBAHUS HMeeT MECTO CrylleHHe JIMHUI P aBHbBIX

3HAYEHHN Tyy, 3 B 30HE HH30BON NMPH3MBI U TOACTHIAIONIETO OCHOBAHHUS — HX
paspexenue., B paiioHe rpaHHIEI MEXKIY HHXHUM H BEPXHHM CJIOSIMH IECKOB
OCHOBaHWs, & TaKXKe B HAK/JIOHHOM SApe W NPHUJIEralollUX 30HAX BEPXOBOI
yNOpHO#A NpPH3MBEI OTMEYAIOTCA 3HAuMTeJbHbIE IPAfHeHTH KacaTeNbHHIX Ha-
npsixkennit. Kpome Toro, HMEIOT MeCTO KOHIEHTPALNS HANPSIKEHUH B HHKHe
YacTH EBerIOBOﬁ NPpH3MBI H HAKJOHHOIO A1pa B ‘MeCTax ero npuMbiKaHuqd K no-
HYpy (MCKPHBJIGHHE JIHHHH PABHBIX HANPAXKEHUH Tey=4 T/M?),
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Mexny MUHHAME NOAHbIX 0y (puc. 36) H apdexTuBHbIX 6,2 (pHc. 37) Ha-
MpSKEHHU 0T AACTBUSA CEHCMHYECKHX HHBPIHOHHBIX Harpy30K, BLIYHCICHHBIX
no gopmyJe 83, umeercs GoJbuioe cXxoAcTBO. B HeBOZOHACHILIEHHOA YACTH HH-
30BO# NPH3MBI 3TH JHHHH NIOJHOCTHIO COXPaHHJH CBOIO (OPMY, a B OCHOBAHHH
# BOJOHACHIMEHHON YaCTH NpO(pHJIs NJAOTHHB OHHM NOJYYHIH GoJiee NJaBHOe
oyepTaHHe H HECKOJbKO CMECTHJHCb B CTOPOHY BepxHero Gbeda M BIIM3 NG
HampasJ/IeHHIO K MOMOIIBE MecyaHLIX CJOeB OCHOBaHHA. HaGaiogaercs Takxe
yMeHbLIeHHe pa3MepoB objacTeli pacTATHBAIOIMX HanpsiXKeHHH B OCHOBaHHH
COOPYKEHHS CO CTOPOHBI BEPXHero H HHXHero 6bedos.

T'opuzontanbuble 3¢ deKTHBHbIE HANPAXKEHUS 05 (pHc. 37) uMeloT GoJee

CJIOXKHOE pacnpeieseHne 1o CpaBHEHHIO C NOJMHBIMH HANPAXKCHUAMH Ox. B Te-

i

) 0
9,

= S

S NI

Puc, 37. JiuHug >OPeXTHBHBLIX AMHEMNuECKHX Hanpskennd o,® u o) B Teae
TJIOTHHBI H €€ OCHOBAHHK OT ceHCMHYECKHX HHEPUHOHHLIX HArpy3oK.

=

—

Jie HUSOBOH NPH3MHl H € OCHOBAHHH pasJiM4Hsl B Pacnpefe/ieHHH 3THX Ha-
npsiKeHu#l CPaBHHTENbHO HEBEJHKH, a B TeJle BEPXOBOH NPH3MbI H €€ OCHOBA-
HHH GoJiee 3HauHTeNbHbl. OCOGEHHO C/IOXKHAA KAPTHHA KOHILEHTPaIHH Hamps-
Xennil HabaonaeTCs B 30HE HAKJIOHHOTO A/pa, MOHYpa H BOJH3H MHOLOIIBHI

BepX0BOro otkoca. CaMbie BLICOKHE HampsiKeHHs 0.2, pocTuraioniue 4,0 T/m2,
HMEIOTCS B MOHYpe H B 30He KOHTAaKTa ¢ OCHOBAaHHEM H BePXOBOi MPH3MOH.
~ ~

O¢ddexTHBHEIC HANPAKEHUS 0,° H ¢,° B BEDXOBOIl NPH3Me U ee OCHOBAHHH fAB-
JFAIOTCA CKHMAIOMNUMH, a B HH30BOH NnpH3Me U €€ OCHOBAHHH — pacTATHBAIO-
HIHMH.

KacaTenbHble HanpsixKeHUS Txy, NOJYUEHHBIE NYTEM pacuyeTa B CHCTeMax
KaK NMOJHBIX, TaK ¥ 3Q(PeKTHBHBHIX HANPAXKEHHH, HMElOT OAHHAKOBOE pacmpe-
IeJIeHHe H BEJIHUHHY.

CyMmMmapHnBble HanpsiKeHHs ¢,° (puc. 38) OT COGCTBEHHOro Beca NJOTHHBI
H HHEPIMOHHBIX HAarpPy30K SIBJAIOTCH BCIOAY CKHMAIOIHMH H JOCTHTalOT MaK-
CHMaJIbHOM BeMUYHHB 0,°=63 T/M? Ha KOHTaKTe MECYAHONO TPYHTA C TJIHHH-
CTBIMH NOPOJAMH NMOYTH HA BEPTHKAJILHON OCH COOpYxXeHHs. JIMHMH paBHBEIX
HanpsikeHu# ¢,2=60, 50, 40, 30, 20 # 10 T/M2 B TeJie IVIOTHHLL H €e OCHOBA-
HMH TIOYTH MapajJjielbHbl MeXAY co60oil H NPOXOIAAT NPHMEPHO HA OXHHAKO-
BOM paccTOSHHH ofiHa oT Apyrofi. IIpu nepexome oT BepXxoBO# K HH30BOIl
npusMe HMEIOTCS 3HaYHTeJIbHble TPa MEeHTH HaNpsKeHUHA B HaKJIOHHOM spe.

Pacnpepenenie cyMMapHbXx HanpsikeHHi#l o©.° (puc. 38) umeer Gosee
CJIOKHBII XapaKTep # 3aBHCHT OT HAJMYMA B TeJe IJIOTHHBI BOJOYMOPHBIX
ajieMeHTOB (AApa H roHypa). HauGoasmue nanpsxkenus ¢,°2=30 1/m? Habaio-
IAIOTCA B MECTe CONPAXKEHUs HAKJIOHHOTO ALPa C MOHYPOM H TPHJIETalOULHX
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X HeMy 30HaX OCHOBAHHS, a TaKXe BepxoBoi npusMul (oT 10 ao 20 1/M2).
B HuKHeM NEeCYaHOM cj0oe HanpsKeHHS o,° pocturaior 15—19 /M2 no na-
MpaBJIeHHIoO K TPeGHIO IVIOTHHH, a2 B OCHOBAHHY 3a MpejeJaMH [OXOLIBHI OT-
KOCOB HanpsiKeHHs 3aKOHOMEPHO YMEHBbIUAIOTCA. B BepxHeH yacTH HaKJOH-
HOTO filpa YU GOKOBHIX MPU3M (HA PAaCCTOAHHUH OT rpefHs, PABHOM NPHMEDPHO
1/4 BHCOTH mIOTHHB) HabmiofaeTcss 30Ha OCAAGJEHHBIX HAMPSIKeHHH 0,°.
MaxkcHMaJibHble HANPSAKEHHS Txy NDH Nepexofie OT CHCTEMBI ONHBIX (TO-
TaJbHBIX) K cHCTeMe 3(Q(EKTHUBHBIX HanpSKEHHA OCTAIOTCS HEH3MEHHLIMH.
Ha ux pacnpejenenne 60Jbllloe BIHSHHE OKA3LIBAET HaJHYHE BOLOYINOPHBIX
3JeMeHTOB (siApa ¥ NMOHypa) B TeJie IVIOTHWHDI, NPHBOASILNX K KOHIEHTPaUH
HaTIPSIXKEHUA B ITHX JEMEHTax H B MecTaX CONPSIKEHHS C OCHOBAHHEM,

Puc. 38. Jluuuu paBHBIX CyMMapHEIX SQdeKTHBHHIX Hanpskenuil 6%, ¢,® u t,.
B Telle IJIOTHHEl M €e OCHOBAHHM OT CeHCMHYEeCKHX HHEPUHOHHBIX ~Harpy3ok H
€O6CTBEHHOTO BeCa rpyHTa.

[Toutn 10 BceMy npodu/I0 MJIOTHHB H B GOJIbIIEH 4acTH OCHOBAHHA Ha-
TIPSiXKEHHs Ty, (puc. 38) HMeloT 3HaK MHHYC, H TOJBKO B HeGO/IbLIOH YacTH
HU30BO# MPH3MLI H €e OCHOBAHHU (nOX NOAOWIBOH HU30BOTO OTKOCA) — 3HAK
TJIIOC.

MaxcuMaJbHasi BeTMYMHA KAacaTeNbHLIX HAMpSIKEHAH txy=9,4 T/M? Ha-
6atonaercss B anemeHte Ne 29, pacnoJoxeHHOM B HHXKHEM MeCYaHOM cJioe
IPHMEPHO Ha CepefluHe PACCTOAHHS MeXAYy NOJOILBOY BEPXOBOTO OTKOCA M
BEPTHKAJBHOM Ocbi0 NVIOTHHBL. [10 HanpaBJ/eHHIO OT HEeHTPaJbHON 4acTH ceye-
HHS VIOTHHBI K ee OTKOCY HANPSIXKEHUs Txy B TeJI€ COOPYIKEHHsI H €r0 OCHOBa-
HHS 3aKOHOMEPHO YMEHbUIAIOTCS.

Pe3yabTathl pacyeTa HanpsKeHHOro COCTOSHHS HCIOJb30BAJUCh IJS
NOCTAHOBKH 3KCIEepPUMEHTANbHEIX HCC/AIOBAHHH H OLEHKH AMHAMHYECKOMH
YCTONUHBOCTH CTPYKTYDHI TPYHTOB NpH CefiCMHYECKHX BO3AEHCTBHAX.

OnbiTH NPOBOAM/INCE Ha YCTAHOBKAX OJHOOCHOTO CXKATHA H TIPOCTOro
CABHTA B YCJOBHSIX KOHTPOJHDYEMBIX HanmpsKeHHH H AedopMaiui, oTBeuaro-
IUHX KX PacYEeTHHIM 3HAYEHHAM B Pa3JHUYHBIX 30HAX OCHOBAHHT H COOpyXKe-
uud, TIpn 3ToM K o6pasiiaM IpyHTa NPHKAaAbIBANHCh HHEPLHOHHaA (co3ia-
BaeMas C NOMOWBIO TPY30B) M GesbinepunoHHaf (NeperaBaeMasi ¢ IOMOUIBIO
NpYXHH) HArPY3KH, KOTOpble MOAGHMPAJHCH TAKHM 06pa3oM, umolbl moay-

YuTh 33/laHHYI0 BEMHUYHHY OTHOUIGHHA 0/0¢y NPH PASHEIX yCKOpeHmiX. B xa-
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YecTBe XapaKTePHCTHKH LHHAMHYECKOH YCTOHYHBOCTH HCCJAENYEMOro mecka

NPHHEMAJIaCh KPHTHYECKAs BEJHYHHA o/0¢r, TMPH KOTOPUH HAUKHAIOCL Cro
ynJoTHeHHe (BO3HUKaNHM HeoGpaTuMble nedopMaluu).

OO6BIYHO NPH 3eMJIeTPACEHHSIX TPYHTH OCHOBaHHH ¥ MaTepuaJbl Tena
TUAPOCOOPYKEHHIT NOJABEPralOTCs BO3JEHCTBHIO O6beMHBIX (NPOJOJBHEIX, 11O-
nepeyHBIX) H NMOBEPXHOCTHBIX BOJIH, HCMNLITHIE2S NPpH 3TOM AedopMmanuu pac-
TAXKEHUSA-CKATHA U CIBHUIrA, a B 6ojee CAOXKHBIX CAydasaX — HaNOXKeHHe ABYX
yKa3aHHBIX BHIOB AedopMmaunii. B paccMatpupaeMom npuMmepe npHOTHKEH-
Hasf OlleHKa llHHﬂMH‘lBCKOﬂ YCTOF'['-IHBOCTH " BﬂﬁpoynJIOTHﬂeMOGTPl HeCBARHMIX.
IPYHTOB NMPOBOJHJAACH 10 OJHOMY H3 ABYX HCIBLITAHWH, NMPHBOASAILEMY K HaH-
6oniee HeOMATONPHATHLIM PE3YAbTaTaM.

B ofueM ciyyae TakHe HCCEXOBAHHS JOJKHBI IPOBOIUTECA MpH Gosee
CACHHBIX YCAOBUAX HampAxKeHHO-AehOPMHPOBAHHOTO COCTOSHHS ¥ AHHAMHU-
YEeCKOT'0 HanpyXeHus, OTBeYaloIUX YCJHOBHAM pabOThl paccMaTpuBaeMbiX
3/1eMeHTOB FPYHTA B OCHOBAHHH H B TeJie HATYPHOTO COOPYXEHH.

ConoctaBJjieHue pe3y/JbTaTOB 3IKCIEPHMEHTAJbHBIX HCC/NeNOBaHUi Ha
yCTaHOBKe OJXHOOCHOTO CXKaTHA M Pe3y/ibTaToB ANHAMHUECKOTO pacyeTa noka-
3BIBAET, YTO NPOEKTHASA MJIOTHOCTb CKeJleTa TPYHTa B OCHOBAHHYU H B TeJse mJo-
THHBl 1/ ofecnedeHus ero AHHAMMHHYECKOR YCTOHUMBOCTH HOJXKHA ObITb He

MeHee Yawumn=1,57 T/M®, uTO OTBeyaer 3HAUSHHAM o/0cr=0,26 npU Oer=

Onpepensiach 3aBHCHMOCTb NpeAeNbHBIX ynpyrux Aedopmaruit e, (o1-
BeYalOIUX HayaJy BO3HHKHOBEHUS OCTaTOUHBIX AedOpMauui) OT OTHOCH-
TeJbHOM N0THOCTH D necyaHoro rpyHTa Nnpy pasHuX 3HAUEHHAX CTATHYECKOH
HaTpy3kH. DBri10 ycTaHoB/eHo, yto npu sHauenuax D=0,60—0,65 uccie-
nyeMble NeCKH ABAAIOTCA AHHAMHYECKH YCTOHUHWBBIMH.

B rex cayvasx, Korja AuHamMu4eckas YCTOAUHBOCTb CTPYKTYPhl BOMOHA-
CBHILEHHbIX TPYHTOB ¥ MECTHBIX MaTepHaNOB fBJAETCH HeoGecnmeyeHHOI,
JOJI2KHA MPOH3BOAHUTHCS OLI@HKA BO3MOXKHOCTH BO3HHKHOBEHHSI HX HeoOpaTH-
MbIX gedopMauuii ¥ COOTBETCTBYIOLLEr0 TIOBBLILIEHHA MNOPOBOTO JaBJeHHS B
onpeJesieHHEIX AONYCTHUMHX NpejesiaX, He NPHUBOASAULEr0 K 3HAYHTEJbHOMY
CHHKEHHIO TPOYHOCTH H, TeM GoJjiee, K Pa3KUKEHHIO FPyHTA.

Pacyer BeJHYHHB! H3GBITOYHOrO MOPOBOro AaBJEHHA BBUTONHAETCA € HC-
NOMb3OBAHHOM 3IKCIIEPHMEHTAIBHOA 3aBHCHMOCTH CKOpOCTeil HeoOpaTHMbIX

00beMHbIX RedopMaluii €9 OT MJOTHOCTH TPYHTa y NPH Pa3HBIX 3HAYGHHNX

o/cer.

NMpumep pacuera NAOTHHL HA ceficMHYecKoe Bo3aelicTBue,
3ajaHnoe akceneporpammon 3eMaeTpacenns

Boin npousBenen pacuer naotHabnl Hypewckoit '9C Ha ceficmuueckoe
BO3JelCTBHE, 3alaHHOe TOPU3OHTANBHON No HanpasaeHulo C-10 u BepTHKaNDb-
HOJ KOMMOHEHTAMH aKceJeporpammbl 3eMmaerpsiceHus dab-Llentpo 18 mas
1940 r.

[1soTHHA MMeeT BBICOTY OT HaWHHU3IIEH TOUKH KaHbOHA 296 M M ANHHY N0
rpeGHio Gonee 700 M. OHa BKJIIOYaeT B ceGs BOJOHENPOHHLaeMOe AP0 H3
CYrJIHHKa W GOKOBLIE YNOPHbIE NMPH3Mbl M3 TPAaBHAHO-TA/JEYHHWKOBOIO Mate-
puana. Mexay sAnpoM M GOKOBHIMM TIPH3MaMH HMEIOTCA NepexoNHble 30HbLI
c o6patHbiM ¢GuabTpoM. Ha oTkocax ycTpamBaercst MpHrpyska H3 pBamloro
KaMHS, TOJILHHA KOTOPOil BO3pacTaeT No HANPaBJIeHHIO OT rpeGHA K OCHOBa-
HHIO Ha BepX0oBOM OTKoce ot 20 no 40 M u Ha HH30BOM oT 5 1o 10 M. Pacuer-
Hble XapaKTepUCTHKH MaTepHaja NJOTHHBE NpHBejeHbl B Tada. 41.

ITo naHHBIM NeTa/ILHOTO CefiCMHUEOKONO PaROHHPOBAHUS YYaCTOK CTPOH-
TeJbCTBA HMeeT CeHCMHYHOCTL 9 GaasoB. B pesyabTaTte pacyeta mo MKD
Oblsiy onpeje/eHbl nepBbie AeCATh YacTOT H HOpM COOGCTBEHHBIX KOJMeGanui,
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Ta6ruya 41
XapaxkTepuCTUEM MATCPHANA NMAOTHHEL

(\;osd»
3 HUH~
Vaems. | OOvemusi sec, Tju Koag- |MoayMbleyr 3a- | Yroa | Cuen-
Hel RuB- | YAPY- |ryxanus] BHYT- | jemue
DAeMEHT NMAOTHHBI eHT roctH pexHero
pec, 8 AOAAX ¢,
T/ Myac- | E, lor kpn-| TPeHNs | yrjcu?
Teyx | Tuac 1 coHa p | KrjeM® | qyua. [@, Tpan
cKoro

Anpo u3 cyramuka, . .} 2,72 | 1,71 12,12 | 204 ] 04 350 | 0,2 24 014
YropHble npHsMbl M3
rpaBHHHO-raneuHNKO-
BOro MaTepkana . . .| 2,72 | 223 | 240 | 215 | 02 | 950 | 0,2 35 —
" [Ipurpyska u3 psaxoro
KaMHa . . .. .. .| 269 |18 |216 1205 ) 02 | 950 | 02 40 —

H3MeHeHHe BO BPeMeHH nepeMeiuennit u(f), yckopenndi (), a Takxke HOp-
MalbHbIX Ox(f), 0y(f) ¥ KacaTeAbHBIX Txy(f) HanpsKeHHH.

B Ta6a. 42 npuBeneHsl nepBrie AECATH YaCTOT COGCTBEHHLIX KoJebaHui,
HalJeHHBIX [0 METOJaM «CABHIOBOI'O KJIHHA» M KOHEUHBIX 3JEeMEHTOB.

.9 )
ux(t), donu g dy(t), doau ¢
0,6 r(') 26 16 r(.) 2

04} ™ LIt ' '
0 M Mﬂmﬂ 0’5,.'

Q‘Ir(‘)52 014 *
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_041L4211111;1'04
02 4 6 8 7oz,czw0’
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44 €)52
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Puc. 40. Mamenenne Bo BpeMeHH (@) ropH30HTaABHOMN uy(t)
¥ (6) sepruxanbuoii 2y (f) COCTABAMIOMMHX  YCKOPEHHS

16 B TOoykax 26, 52, 54 u 83 uAOTHHEL



Tabauya 42
Yacrorm cobersennmx xoaeGannh

CobcreenHast 9acToTa w;, panfcex
Cnoco6 onpenenenus
s | | 7] 9 | 10

5

MeTtox KOHeuYHBIX
9JEeMEHTOB
(MK3) . .. .10848] 1,207 ] 1,484 1,546] 1,806 1,894 2,150 2,220 2,352 2,530

Meron ,CABHFOBO-
ro KIWHA“ NpH
Ecp=870 kricmz| 1,03 | 2,37 | 3,72 | 507 | 641 | 7,80 | 9,00 | 105 | 11,8 | 13,2

M3 ta6a. 42 sugno, uto no MK3 nonyuaiorcs 60/ee HU3KHe 3HAYEHHS H
GoJiee MJOTHBIA CNEKTP YacCTOT COGCTBEHHBIX KoJieGaHHH (COGCTBeHHBIE ua-
crorpt 10 ® | TOHOB OT/IMYAIOTCA BCero B 3 pasa), YeM MO METOAY «CABHIO-
BOrO KJAWHA». YacToThl cOGCTBEHHBIX KOJeOGaHHil MJOTHHBI (0,14—0,40 ru)
HaXOOATCA B HH3KOYACTOTHOH YacTH AHANa3oHa CEeHCMHYECKHX KoJeGaHHi
TPYHTOB NpH 3eMJETPACEHHAX, H3IMeHsloulerocs npumepdo ot 0,2—0,3 no

6x (t),k2c/em? 6y (t), Kec/eom? _
0,8 [(.)25 08 (.’)25 ‘L’xy(t), Kac/cuz
o4 [ 04, (126

0 0| 0
-0t ~0,4 -0 l t_
-0,6L -0,8 O4r(-)5%
~1,2 oE.Avma
)5 04t
To! o g
0 0
=04 -04
0 0
-04 -quf 2 X6 10
08 -08 oo
8 04
. 0
—«ﬂwﬁdﬁz -0,4}
i 2\ B0 5y

“t,cex

-."2..

Puc. 41. Uamenenue B0 Bpemenu Hanpskenuit :x(t),
oy (£) u txy () B TOukax 26, 52, 54 u 83 NAOTHHBI

10 ru. B cayuae coBnaaenus 3THX YaCTOT BO3MOXKHO BO3HHKHOBEHHE pe3o-
HAHCHBIX AIBJIEHH1 B MJOTHHe TIpH 3eMJeTpscenusix. Ha puc. 39 nokasanst 1 u
10 popmbl coGcTBEHHBIX Kosle6aHHi NAOTHHBL, Ha puc. 40 — rpaduKe U3MeHe-
HHSl BO BPEMEHH TOPH3OHTAJbHBIX iy (f) W BepTHKaJAbHBIX ly(f) YCKODEHHH,
a Ha puc. 41 — HopMaabHbIX Ox(f), 0y(f) H KacaTelbHBIX Txy(f) Hanpsixke-
HHUE B Toukax 26, 52, 54 u 83 nOTHHBI /151 MEPBHIX JeCATH CeKYHJ OT HayaJa
3eMJeTpACEHH.

Ananoruynble rpadHKH MOTYT ObITh MOJYUYEHb AJs JIOGBIX APYTHX Y3.10-
BbIX TOYEK.

Buiio ycTaHOBJIEHO, UTO YYeT BepPTHKAJ/bHON COCTABJSIOLIEH ceficMuye-
CKHX KoJeGaHHi OCHOBAHHS NMOYTH He OKa3blBAaeT BJMAHHA HA FOPU3OHTAJb-
HYIO KOMMOHEHTY, a OTPEAENAET TOJNbKO BEPTHKALHYI0 KOMIOHEHTY celcMu-
YeCKHX YCKOpDeHHil COOpYXKeHHs, KoTopasg HMeeT (ojiee BBICOKOYACTOTHBIA
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CHEKTP, YeM FOPHIOHTANBHAA. YOKOPEHHS [0 BbICOTE COOPYKEHHS PE3KO Me-
1S1I0TCSI: anmpuMep B TOuKe 26, RAMMAM  TONOIIBHI COOPYKEHHS, TOPH3OH-
TaJibHble YCKOpeHHs paBHsiores 1,3g, T. e. mouTH B 4 pa3a NpeBHINAOT YCKO-
PeHHs OCHOBAHHA; B TOUKE 54 Ha YPOBHe CepelMHbl MJIOTHHBI OHH MafaioT [0
0,3g u Ha rpe6He MIOTHHBL BHOBb BO3pacTaioT Ao 1,2g. AHasOTHYHBIH Xapak-
Tep HMEeT TaKKe U3MeHEeHHe BEePTHKAIbHON KOMIOHEHTH YCKOPSHHI N0 BRICO-
Te NJIOTHHBI.

Kpome toro, B Kaxao#t 13 paccMaTpHBaeMblX TOYeK YCKODEHHS MEHSIOT-
Csi ¥ BO BPEMEHH, UTO cO3ZaeT GOJblINE TPYAHOCTH AJSA aHa/IH3a YCTOHUHMBO-
CTH COOPYKEHHS.

Hanpsaxenus B pasHbBIX TOUKaX MOMEPEYHOr0 CEYCHHS NMJIOTHHB ZOCTHra-
IOT CBOHX 3KCIIepHMEHTAJbHBIX 3HAYeHHH HeoAHOBpeMeHHO. CBHTaIOHME Ha-
NpSXKEHHUS 110 WHPHHE NIOTHHLI HMEIOT IHAYUTE/bHBIE OTKAOHEHUS OT MOCTO-
AHHOrO 3Ha4YEHHUs, TPHHHMAEMOro TpH pacyere ceACMOCTOHNKOCTH 3THX COOpY-
JKEeHUH 10 METOLY CABHI'OBOTO KJHHA.

PesysnpTaThi pacuera THADOCOODYXKeHHI Ha CTATHUECKYIO HarpysKy u
ceficMHYecKoe BO3/ielcTBHE, 3a/laHHOe aKCeNeporpaMMoil 3eMIeTpACeHUs, HC-
DOJB3YIOTCA AJS MOCTAHOBKH 3KCIIEDPUMEHTAJIBLHBIX HCCNENOBAHHH C LeJbio
NPOBEPKH JUHAMHYECKOH YCTOKUHMBOCTH CTPYKTYPHl BOJOHACHILEHHHIX He-
CBSI3HBLIX TPYHTOB, OTpeJe/leHHs] BeJHUMHBI MONHEIX H OCTATOUYHHIX JedopMma-
IMf TPYHTa B Pa3HBIX TOYKAX COOPYIKEHHS, OLEHKH CYMMapHONH BeNHYHHBI
ocTaTOYHHIX AedOpManuil NJOTHHH H T. M.

NPHBAHKERKBIA PACYET HEOBPATHMBIX ZE@OPMAIHR 0THOCOB
H3 HEOBBOJHEHHBIX FPYHTOB NPH 3EMIAETPACEHHAX

ITpu HeHOpPMAaTHBHOM pacyeTe I'HAPOCOOPYMEHHH H3 DPYNTOBBIX Mare-
pHAJOB Ha CEHCMHYECKOe BO3JIeHCTBHE, 3ajlaHHOe aKceJieporpaMMoii 3eM/e-
TPACEHHS], NOMYCKAeTCS BOSMOXHOCTL BOSHHKHOBEHHS HX HeOOpaTHMBIX Je-
dopManui TPH YCJHOBHH, 4TO 3TH Je-
¢opMalHMH He NMPEACTaBJTIOT ONaCHO-
CTH /i1l TMPOYHOCTH M YCTORYHBOCTH
IJIOTHHBI, He HapyLWIalOT ee QyHKIui
KaK BOJOYJEpXHBAIOUero coopyxe-
HHS, MOTYT GBITb YUYTEHHI pPacueToOM H
JIHKBHAHPOBAHbLI MyTEM PEeMOHTa NocJje
3eMJ/IeTPACEHHUS.

it aprOAHIKEHHOTO pacyera He-
obpaTtuMbix JedopManHii OTKOCOB H3
HeOOBOJHEHHHIX TPYHTOB NpPH 3emJe-
TPSAICEHHAX MOTYT OBITb HCHOJIb3OBAHBI
Puc. 42. PacueTHad cXeMa k Onpelie-  jpe TIPHBOAUMEIE HHXe METOHKH.

JIEHHIO MepeMellieHHA OTCeka obpyure-
A% O  KPYIIOLMAWHAPHUECKOH mO- Bbl‘ll:l'CJIeHHe HeoGpaTHUMEIX fe-
BEPXHOCTH CKOJIbXKEHHS, ¢opMaliHil OTKOCOB INPOHU3BOAHTCHA B

NpPeiNoJNOKeHHH, YTO OCHOBAHHE CO-
BepllaeT TOPH3OHTaJ/IbHLIE KOJe6aHHA ¢ YCKOPEHHUSMH, H3MEHSIOMUMHUCA BO
BPEMEHH IO 3aKOHY gx(t), Tle g— ycKOpeHHe CHAB TsKecTH. B KauecTse
GbyHKIHH %(f) Moryr 6hITh NPHUHATEl aKCeJepPOorpaMMa pacuyeTHOro 3eMJIeTps-
CeHHs, CHHYCOHAA C aMIVIHTYROH Xuaxc, PaBHOH MaKCHMAaJbHOMY YCKODEHHIO
Il JAHHOHK 6a//IbHOCTH M NMEepPHOIOM, PAaBHLIM MepPHOLY OCHOBHOIO TOHa c06-
CTBEHHBIX KOJIeGaHHH COOPYZKEHHs, NOC/AeN0BaTeIbHOCTb HMITYJIBCOB YCKOpe-

HHA U T. I
Pacuer seoGpatnmbix aehopmaunii OTKOCOB NPH caBHre
No KPYrNIOUHIHHAPHYCCKHM NOBEPXHOCTAM CKOMbXKEHHSA
TIpubankeHHoe onpejesneHne HeoOpaTHMbXx AedopMauusi ceficMHueckH
HeyCTOMYHBO yacTH oTKoca (0TceKka o6pylleHHs), HMelouero Ko3gduiuest
3anaca ¢ Y4eToM CeifCMHYeCKOro BO3AeHCTBHA MeHble eXHHHLBI, NPOH3BO-
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ANTCA B MPEANOJIOKEHHH, YTO OTCEK OOpYIleHHS CMEIlaéTcs no Kpyriouu-
JIHHAPWYECKOH MOBEPXHOCTH CKOJIbXKEHHS, LJs KOTOPOil MOJYydYeH HaHuMeHb-
uruii Koadduuuent 3anaca ycrofiyupocTH. B pesyabrare pacuera onpeje-
JII€TCSl BEJHYHHA BHI3BAHHOTO 3eMJETPACEHHEM NepeMelleHusl oTceKa o6py-
wieHHsl, XapaKTepuayeMas yriioM nosopora W wian aauHoit xyru L=YWR, rae
R — pannyc KpyryolBARHApPHYecKOl noBepxHocT# (prc. 42). INpoussoaures
npejBapuTeqpHas o6paboTka pacyeTHOl akceseporpammel x(f), Ha KOTOpOi
IIPOBOMSITCS OPUSOHTAJIbHBIE MPAMBlE X=n AJs HECKOJbKHX 3HAYeHHH n oT
n=0 0o n=Xwaxc (pHC. 43,a), H3MepseTC BLICOTA W; ¥ NPOJOIKUTENBHOCTD
Tj KaXK/0ro MHKa YyCKOpeH#usl, BLIXOAALLEro 3a JHHHIO X=n (puc. 43,0), H BHI-
YHC/AAETCH CyMMa

S
N\l 2
Z = z w;T;°, 86
i=2

cae S - ofuiee YHCAO NHKOB, BBIXOAAILHX 3a JHHHIO X=1I.
ITosryuennble 3nauenns 2 B 3aBHCHMOCTH OT 72 HAHOCATCS Ha rpaduk.
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Puc. 43. CxemaTH3auus akceneporpaMmbl

a—axceneporpamMma peasdbHoro semaerpsacenus (lOpexa, Kaandopuna, 21/12, 1954 r,, N 79°E);
6~pac4eTHbi MUK yCKODeHHS.

Has Kaxpof akceqeporpaMMbl MOXHO NOCTPOHTh JBe TakHe KpHBble —
N0 BEPXHEH W HHXKHEH ee 4acTsaM, YTO COOTBETCTBYET Pa3HO OPHEHTAUHH OT-
Koca OTHOCHTe/bHO 3NHUEHTpa 3eMmaerpsicenus. [lepex oGpaborkoir caepyer
NPOBEPHTh U NPH HeOOXOAHMMOCTH OTKOPPEKTHPOBATh MOJIOKESHHE HYJ/NeBOH JiH-
HHu aKceJeporpamMmbl, HCXOAs U3 yCJI0BHA, yT1o06bl mJjiowajay, onpaHHYeHHbIE
BepXHed W HHXKHEH YacTAMH 3alHcH M HyJeBOH JMHHEH, ObIIH paBHBI MEXAy
co6o# (B 3TOM CJyyae CKODOCTb OCHOBAHHS B MOMEHT OKOHYAHHS 3eMJeTps-
ceHusa 6Gyner paBHa Hya0). Ecau uMeromcs naHuble OUH(POBKH aKcesepo-
rpaMMbl, T. €. TabJIHla 3Ha4YeHHH YCKOPeHHs C TIOCTOSHHBIMH 11aroM 10 Bpe-
MEeHH, TO KODPeKTHDOBKA NPOBOAHTCA CJefyIOUHM 06pa3oM: aarebpaHyecKH
OKJAABIBAIOTCA BCe 3HaueHHd B Tab/JHIe H cymMMa AEJHTCH Ha YMCJIO 3THX
3Havenuii. [TonyuenHnoe uucJo mpeicTasasieT coGOi BeTHUHHY, Ha KOTOPYIO
cMmellaeTcs HyJaeBas JIHHHS NapaJjje/bHo caMoil ce6e (B TOM Ke Macuita6e,
B KOTOPOM TOCTpOeHa akcejeporpamma). 3naK 3Tofi BeJHUYHHBI NOKa3LBaeT,
B KaKyl0 CTODOHY OCYLUECTBJsieTcs CMeIlleHHe: MJIOC — B CTOPOHY, COOTBET-
CTBYIOULYIO MOJIOXKHTEIbHBIM 3Ha4YeHHAM B Tabauue, # Hao6opoOT.

¥Yroa nosopora ¥ onpenenserca no popmyJe
¢ =ax,, 87
B KOTOPOi COMHOXHUTENH @ H X, BHIUHCIAAIOTCSA caexylouium oOpasom. s
BLIYHC/EHHS @ BBOJUTCA CHeTeMa Koopaunat x0,y (puc. 44). dyukuua S*(y),
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n306paxkeHHas B NPaBOH YacTH YepTeKa — 5TO SMIOPA pacnpeneneHns celt-
CMI'IeCKHX YCHOPEHHIl IO BHICOT? IIOTHHEL. KOODNHHATH NEHTpA Kpyraouu-
JIMHADPHYECKON NMOBEPXHOCTH CKOJbMKEHHS — Xoyo. OTCEK 06pylueHus pasou-
BaeTcs, KaK OGBIYHO, Ha BepTHKaJbHble CTOAOHKH, Ecau B mpenenax omHoro
CTONIGMKA TPYHTH HMeEIOT pasjiHyHble cBOACTBA, TO KaXAh# CTOJNGHK pasdu-
Baercs Ha 6oJiee MeJKHEe OJHOPOAHLIe 3JeMeHTH. OIHH H3 TaKHX 3JI€MEHTOB
- 0 Ha pHc. 44 3awTpuxoBaH. Ko-
T opAauMHaTHl €ro uUeHTpa T-
XKeCTH X;, Yi; Bec Qi=vyiF;,
/ rae F; — naolanp 3JeMeHTa,
- a y: — O0'b€MHLIfI Bec rpyHTa.
R Eciu aneMeHT JIeXHT HHIKe
KPHBOH NENpeccHH, TO 06beM-
T HLIA BeC TPyHTa NPUHUMAETCS

PaBHBIM Yuacum. COMHOXH-
y TeNb a B popmyiie 87 pasen

1
a:_QI_OMc’ 88

Yi

rae [o — MOMeHT HHEPLUHH OTCeKa
06GpYLIEHHST OTHOCHTENbHO OCH, NpO-
xoafaumel uepes touky O; M¢ — Ko-
3¢ dHUHEHT, HMEOWUA pasMepHOCTh
MOMEHTa ¥ 3aBHCAILLEN OT PacHoac-
JKEHHSE MacC B COOPYXKEHHH H OT 3a-
KoHa S*(y) pacnpenenenus yckope-
HHuil NO ero BHICOTE.

Momenr unepuuu [, pa-

Puc. 44. PacuerHas cxeMa Kk onpegeseHuio yria peq CyMM€E€ MOMEHTOB HHEPILHH
TIOBOPOTA OTCeKAa OGPYIEHHS. Io; Bcex 3neMeHTOB

1
Top = =z Qi [(xg — x0)* + (y1 — ¥0)*)s 89

TMe g — YCKOPEHHE CHJIBl TSIHECTH.

Kospduunent M paen cymme kosdpuunenton Me: IJsi BCeX dJaeMel-
TOB:

, Me; = QiS* (y)(y1 — Yo), Y
rie ST (yi) — 3HaueHne GyHkunn S*(y) Ha BHcOTe y=y (pHC. 44).
a9 y 8 0
— )y
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Puc. 45. WameHenus mpoduas HachiNM M3 HECBS3HOTO T'PYHTA Ha HAKJOHHOM
KECTKOM OCHOBaHHH

a—pacueTHas cxeMa; 6—nepeMenieHHe HACHINHK, KaK LeJOro Io OCHOBaHHWIO; &-~,YNOJaXKUBAHHE"
01 k0Ca; ¢—nepemeilleiine Hachini C ORHOBPEMEHHDIN ,YNOJAKHDINHCH" OTKOCA,
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Comuoxurens £, B dopmyae 87 onpefiessiercs no rpaduxy, n3o6pa-
KaiollieMy 3aBHCHMOCTb X OT A,
3HaueHHe n, A KOTOporo Gepercst Zn, PABHO

1
=, (Myy — Mcpe), 91

rie Mc — uMeer F0 XKe 3HaUCHMe, uTo M B dopMyse 88; Myy — cyMMa MOMEHTOB YAEpKH-
BAIOIIMX (NACCHBHBIX) CHI; Monn — CyMMa MOMEHTOB CABHraoWnX (aKTHBHBIX) cHa (co6-
CTBEHHOro Beca, QHUALTPALHOHHOTO AaBJeHHS U AP.), 6e3 yyeTa ceMCMHMYECKUX MHEPUHOHHBIX
cull; Myg 4 Moge BHUHCIAIOTCA TaK JKe, KaK U NPH PacyeTe CTaTHYGCKOH yCTORUMBOCTH OT-
KoCa.

Pacuer neo6paTumbix gedopmaunit Hachinel H3 HECBA3HBIX FPYHTOB

Ipubankennblit pacyer HeoGpaTHMBIX AedopMaLuil Hackiel H3 CYXOro,
HECBA3HOTO, OJHOPOMHOTO TPYHTa, BOZHHKAIOWIHX BCJAEACTBHE NepeMEIleHHd
YacTHI, TPYHTA NOJ JeiCTBHEM HHOPIHOHHBIX CeHCMHYECKHX CHJI, NPOHBBO-
nuTea Ha 9BM no Meronuke H ¢neuxasbHBIM NpPOTpaMMaM, pa3paGOTaHHBIM
Bo BHUMT um. B. E. Beneneesa. Metronnka pazpa6oTana Ajs Hachuieit Tpa-
NeuennanbHoro npoduis B npeAnosoXeHHH, YTO H3MeHeHHbH npodHabL Ha-
CHITH T10C/Ie 3eMJIeTPSCEHHUs COXpaHaeT TpaneleujanpHylo dopmy. Huxe npu-
BeJEHbl HEKOTOpble pacyeTHble CXEMbI U BHJbl HEOGPATHMbIX H3MEHEHHI npo-
(GwAs, BLI3BIBAEMBIX 3€MJIETPSACEHHEM,

oY) 6 _
DL x
N

n

A
O Xt
TX o SN N
A7 Wil G 4

Puc. 46. UsmeHenns npoduast Hacwinu Ha Puc, 47. Hamenenne npoduas oTkoca,
WECTKOM FOPH3OHT3AbHOM OCHOBAHHM OrpaHHYEHHOTO  CHH3Y  MOJANOPHO#H
a—pacyeTnHas cxeMa; O-—INepeMemleHde HACHMH, CTEHKOH

KaK LeJnoro, no OCHOBAHHIO; 8- ,YNOJ&IKHBAHHE® OT- a—pacyeTHas cxema: O- JUBAHHE* OT=
KOC8; z—nepeMelieHne HAachIR c OZHOBPEMEHHHIM P ,Koca..ynoaa °
.YTONaKUBAHHEM® OTKOCA.

Pacuernasi cxema Hachiny Ha XKeCTKOM HaK/MOHHOM OCHOBaHHH NMOKa3aHa
Ha puc. 45,a. BepxHas nAOCKOCTb HACHIIH HakJOHEHa K TOPH3OHTY NOA Yr-
JIOM A, OCHOBaHHe — moJ yrioM O+ A. [Ipeanosnaraercst, Y10 Hacbinb NpoaOJ-
JXKaemncd A0 nepeceyeHMs BePXHed MAOCKOCTH ¢ ocHoBaHHeM. Jlo Hayasa 3eM-
JISTPSICEHHA YTOJl HAKJAOHA OTKOCA K FOPH3OHTY paBeH ao-+A. Hayano cuere-
Mbl KooparHat X0y pacnosaraencs Ha cepellnte OTKOCa, ock 0x napanjesnbHa
BepXHel MJIOCKOCTH.

ITpu semJeTpsiceHHH BO3MOXKHb 3 Tuna HeoGpaTHMbIX lepeMeleHH,

1. CMmelllenns HaCBHIIM IO OCHOBAHHIO, KAaK 1L€JIOT0, Ha BEJHYHHY & 6es H3-
meHeHHs ee npoduas (puc. 45,6). CucreMa KOOpPAHHAT nepeMeliaencs
.BMeCTe € HaChIbIO.

2. YMeHbluenHe yrja Hak/JoHa («ynojaxkHBaHHe») oTKoca 6e3 mepeme-
IeHHs HachinH Kak neJoro. [Ipy sToMm cHereMa KoopAHHAT X0y HEMOABUKHA,
HOBasl MMHUA OoTKoca AB npoxoaut uepe3 Touky 0’ Ha ocu Oy ¢ KoopauHaTOM
y= —0b ¥ HaK/IOHEHAa NOA YINIOM o K ropusonty (puc. 45,8).

3. KomGunanua AByx npejbAyLIMX THNOB nepeMelleHuit (puc. 45,2).
Taxknm oGpa3oM, npH AaHHON PaCcYETHOIH CXeMe A NOCTPOeHHS npodis Ha-
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CBHITIH T10C/Ie 3EMNETPACEHHA HEOGXOAHMO ONMpPeAe/HTh TPH BeJHUHHBI: CMeLle-
Ave E, yrOn HAKNOHA OTKOCA o M KoopauHATy y— —b Tonxu 0.

Pacuernas cxema (puc. 46, a) IBASETCA 4aCTHBIM CJy4aeM NpeablayLLed
npu §=A=0 (npemmosaraercs, 4yTO HACHIIb HEOPraHUYEHHO IPOCTHPAETCH
BIIPaBO). '

PaccmaTpuBaioTcst TPy THNA NepeMelleH ], BEI3bIBAEMbIX 3eMJIeTPACEHH-
eM (puc. 46,06, 86,2). EAuHCTBEHHBIM OT/IHYHeM JaHHOH pacyeTHOH CXeMbl OT
npeabiaylUlel iBJAAETCA TO, 4T JHHUA OTKOCA BCETAA ITPOXOAUT Uepe3 Hayaslo
xoopaunar O.

Pacuemnasi cxeMa OTKOCa, OrpaHH4YeHHOr0 CHH3Y NOJANOPHOH CTEHKOM,
nokasana Ha puc. 47. Jlo Hayasa 3eMJIeTPACEHHs JIHHHA OTKOCA HAKJIOHEHa K
FOPU3OHTY NOJ yriioM ao. Hachinb npeanonaraetcsi HeOrpaHHYEHHO NMPOCTH-
pamwoieics Bnpaso. Posb noAnopHOi CTEHKH MOXET UrpaTh, HapHMeEp, BIH-
CaHHBIl B OTKOC GaHKET U3 IPYHTA C YIJIOM BHYTPEHHETO TPEHHUS @1, €CIH @) ==

=06+ arctg Xuake, rie 8 — yros HaK/NOHA nepejHel TPaHM NOANOPHOH CTEH-
KH; Xuaxec — MaKCHMaJbHOE YCKOpeHHe OCHOBAHHA.

a9 L o
a) / \ T =
‘o o
; =h S RS
Lot 'ao -
R e I I SRl O e y o
© b Tt ¥
0) P ——t ) x
A x
S /
7 N
gz L L LN g M"L L =
T+ T ~ £

£ 4 3 “ VANt 7 ’ 7
Puc. 48. UameHeHns npoduas rpaneuenganbrof Puc. 49. U3menenue npoduas Tpa-
Hachin¥ ¢ 060HMH CBOOOIHBIMH OTKOCAMH feneHaansbHof  HACBIIH € OAHHM
a—pacvyeTHas cxeMa; O-—ocafka rpelbhg ¢ OAHOBPEMEHRbIM CBOGOAHBIM OTKOCOM
2YTI0A8XKHBAHHEM OTKOCOB. a-—-pacueTHas cxema; 6—ocaaka IpebHE C

OAHOBpPEeMEHHLIM ,YyIOJNAXKBAHHEM" OTKOCA.

dra pacyeTHas cxeMa NpUMeHHMa, eclH d=>ao. [Ipu BHUTONHEHHH 006-
paTHOTO HePaBEHCTBa CJe/yeT NoIb30BaThes cxeMoi 46, a. Kpome Toro, npes-
HoJlaraencs, 4To Xuaxce << tg @.

Ilpy 3emJyieTpACeHHH NPOUCXOAHT «yMOJIaXKHBaHUe» OTKOCA 1O yrjia Ha-
KJIOHA o, IPHYeM JIMHUS OTKOCa Bce BpeMs NPOXOAHT yepes mouky O — kpail
noanopro#t cteHKH (puc. 47). Takum o6pasoM, AJsl HOCTpPOeHHS npoduis
HaCBINH MoOCJe 3eMJIeTPACEeHHsT HEOGXOAUMO BHIYHC/IHMTD HOBbIH YroJsl HakJIoHA
oTKoca o.

Pacuemnad cxeMa HachinmH TpaneuenaasbHOr0 npoduas H3oGpakeHa Ha
puc. 48. 1o HayaJsa 3eMaeTpsAceHHA HACHINb HMeEET BLICOTY H, AJHHY cpeaHeit
JHHHH npoduasa L (IUMpHHA HACHITH Ha NOJOBHHE BHICOTH OTKOCA), YIJIbI Ha-
KJIOHA OTKOCOB oo H aly’. B

ITpeamonaraercs, 4YTO MakcHMaJbHOe YCKOPEHHE OCHOBAHUSA Xmaxc <<tg @
(¢ — yrosi BHyTpeHHEro TPeHHs TPYHTA).

[Tpu semaerpsicenun npoduab NpeTepneBaer CjeAylOIHe H3MEHEHHS
(puc. 48): a) npoucxonHuT ocamKa rpeGHS Ha BeJHuHHY C; 6) yBeJHuUBaeTcst
IHpUHA PO HJIA B CTOPOHY KaXA0rO H3 OTKOCOB Ha JJIHHY 1 H n’ COOTBETCT-
BEHHO; B) «yNOJaXXHBAIOTCA» OTKOCH IO YIJIOB o H a’ coorBeTcTBeHHO. Ta-
KHM 06pa3oM, 1J1s1 ofipeAeieHHs1 NPOMHA HACBINH MOCJIe 3eMJIeTPACeHUs He-
06X0JHMO BBIYHCJIMTh BEJHYMHEL ¢, 1, 1, o, o,

Pacuernasi cxeMa HaChiH Tpalellen]albHOrO NpodHAs, PacrooxKeH o
BO3Jle XECTKOH CTeHKH, noka3aHa Ha puc. 49. Jlo nauana 3emJerpsicenud
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Haceiip HMeeT Boicoty H, pauny cpe.zmeu JHHHH L, yroa HaK10Ha OTKOCA &g,
YroJ HaKJOHA JKeCTKO# cTeHKH a’. PoJb Takoil CTEHKH MOXET Hrparh, Ha-
npuUMep, MacCHBHOE SIAPO H3 CBABHOrO TPYHTA, pasfeqdiollee TeJo MIOTHHBI
Ha JABe 4acTH; ero pedopMailueil NpH 3eMJAeTPACEHHHA MOXKHO B NEPBOM npa-
O HKEHUR npefﬂedpe%

IIpu 3emaerpsice’uy npoduib nperepneBaeT CleAyiollHe HIMEHEHHUS
(pmuc. 49): a) NMPOUCXOAHT OcaAKa rpeCHs HaCchin¥ HA BeJIHYHHY C; 6) yBe/u-
YHBaeTcs IIMPHHA HacHIH Ha BeJHYHHY 7; B) yMeHbllUaeTcs yros HaKjoHa
OTKOCa 10 3HaueHHs «. TakuM o6pa3oM, AN HAXOXKJAEHHA NpodHAd HACBIIH
nocje 3eMJaeTpsiCeHHsi He0OOXOAHMO ONPesie/THTh BEJIHYHHEI C, It H .

Npumepn pacyera

YncaeHHnble pacueTnl NMOKa3bBAIOT, YT MpH OAHOM H TOM XK€ 3aKOHE H3-

MEHEHHSI YCKOpEHHsI OCHOBAHHA X (f) NpodH/b HAChINH H3MEHseTCs TeM Mel-
JleHHee, 4eM Bbllle Hacbinb. Ec/in ycKopenHe H3MeHSIeTCS N0 NepHOARYECKOMY
3aKOHY, TO npodHuab HachiH H3Me-
HAETCA TeM MejJleHHee, YyeM MeHblle
neproa xoaeGanuii. Kpome Ttoro, npn %
NepHOLHYECKOM 3aKOHE YCKOpeHHs 2
MOXKHO NPOH3BECTH pacueT AJs OAHOTO
3Havenust nepuopa T* u onHoOil BbICO-
Tt HaceinH H, ¥ Ha OCHOBaHHH 3TOro
pacyera BbIYHCJATb LedOPMalHH npo-
¢duaa npu ao6uix 3HaveHusax T* u H. 7

IIpu pacuere caemyeT mpuHHMaTh
YroJi BHYTPEHHErO TpPEHHA TPYyHTa @ it
pPaBHBIM €ero yCTaHOBHBIUEMYCSi 3Haue-

Huio @*. Ha puc. 50 nokasana 3aBucu- Puc. 50. 3aBHcHMOCTb COnpOTHBACHHS
CABHIY HECBA3HOrO IPYHTa OT OTHO-
MOCTb MEeXAYy CONPOTHBJEHHEM C/BH- CHTEABHOH AedOpMAaLLHH.

TY T H OTHOCHTeJIbHHIM CMelleHHeM B
NJ0CKOCTH caBura Alfl (npu MOCTOAHHOM HOpPMaJibHOM AaBJIEHHH ). YCTaHO-
BUBLUeeCs 3HayeHHe @*=arctg t*/c oTBeyaeT mpeAeSbHOMY COMpPOTHBJIEHHUIO
CIABHI'Y NPH HCHLITAHHAX PHIXJOrO rpyHta (Kpupas 1), JHGO CONpPOTHBJEHHIO
CABHTY NJIOTHONO PpyHTa (KpuBas 2) npH GOJbUIMX 3HAYEHHAX OTHOCHTEJIb-
Ho# Aedopmauun (nopsagka 15—209%). 3ToMy Ke 3HaueHHIO @* paBeH yroJ
€CTECTBEHHOTO OTKOCa, NOJYyYeHHBIA NyTeM MeMJIeHHOH OTCHITKH NPYHTa Ha
NOPH30HTAJBHYIO MJIOCKOCTD.

Huxke npuBegeHbl pe3yabTaThl pacyeToB Heo6paTHMBIX dedopMalnit npo-
(Guseit Hacblnel, COOTBETCTBYIOUIMX pacyeTHHIM CXeMaM, NOKa3aHHbIM Ha
puc. 46, 47 u 49. [Ipegnosaranoch, YTO 'HACHIIN CJAOXKEHB U3 IPYHTA C YIJIOM
BHyTpeHHero Tpenusi ¢=230°. ITpn pacquax BBOAUTCA Ge3pasmepHOe BpeMs

= 7672 —= 92
V H
rae t — speMs, cek; H — BbicoTa Hachmw, M (B pacueTHBIX cXeMax Ha pHc. 48 y 49 — Havadb-
Haf BHICOTA).
Pacuers mpou3BejgeHsl AJsl ciayyas, KOTAa YCKOPeHHe OCHOBAaHHS B 10-
JX g U3MEHAeTCs, COracHO 3aKOoHYy:

:é(t)=Asin?Tfr, 93
rae T — GeapasMepHBIf nepuod:
T*
= ,6 —
T =1672 Vi 94

3aecy T* — nepros koneGamui, cex, Hononsaosanye 6e3pasMepHOro nepuofa No3BOJsgeT Of-
HOBPeMEeHHO YUYecTb B pacyeTe # H3MeHeHHe BRICOTH HACHNH, H MAMEHeHHe NepHoda xojeba-
Hiuil,
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Pacuer no cxeme puc. 46 npoussesen As OTKoca ¢ HAYAJBHBIM YrJOM
HAKIOHA ae=230°. MarcuManwuoe yoeknpenune A=0,5; Ge3pa3sMepHbiii Nepuoj
T=1. Ilpexnonaraerncs, 4To yroJ TPEHHA TPYHTA MO OCHOBAHHIO @;=¢ =30
B 3toMm cayuae A<tg @i, H MO3TOMY peanu3yeTcsi BTOPOi THN HEOGPATHMBIX
zedopManuit (puc. 46,06), T. e. NPOHCXOMHT «YNOJAKWBaHHE» OTKOCA.

Ha puc. 51 nokasaHo n3MeHeHHe yria OTKOCa o B 3aBHCHMOCTH OT 6e3-
Pa3MepHOro BPEMEHH T. YToJ OTKOCa aCHMTITOTHUECKH CTPEMHTCA K Npeaedib-
HOMY 3HaYeHHIO a*—(p—arctgA—
=3°30’. C nomoupio 3TOH KpHBO#H

o]
) jo a MOXHO ONpPEAEJHTh «YNOJaXKHBaHHE»
gok ! OTKOCA H3 FPYHTa C TeM Xe YIJOM
=25k | BHYTPEHHEro TPEHHA ¢ MPH JIOGOM Ha-
a=22 W YaJIbHOM yTJe o, GOJIBIIEM, JeM oy, H
2 .\| J10601 BBICOTE HAaCHIMH H €CJIH_OCHO-
T=35 BaHHe cOoBeplIaeT CHHYCOHAAJMbHEIE KO-
¥ 10_| JebaHHA ¢ TeM 3Ke MaKCHMaJibHBIM
yckopenueM A u no6bmvM nepuogom T4*
B TeyeHHe BpeMmeHH f,. luis aToro He-

| 06X0IHUMO:

: a) CMeCTHTB OCH  KOOQpAHHAT
BNPaBO TaK, 4TOGH HAYaJbHBIA Yroa
Qlp 0K234JCS Ha OCH OPAHHAT;

6) BBLIYHCJHTHL De3pasMepHoOe Bpe-
MA T; W 6e3pa3MepHBIH NepHOA T no
dopmynam 92 u 94 COOTBETCTBEHHO,
NOACTaBMB B HHUX &, Hy n T *;

B) OTJOXHTb BHPaBO OT HOBOI

Prc. 51. Tlpumep pacueta ,ymoxaxkmea- ocH OpAMHAT pACUETHHI MHTepBaj
HHUA" OTKOCA HAChIMH Ha TOPH3OHTaNbHOM

OCHOBAHHH BpEMEHH
Q—3TaNoNHas kpuBad (ay==9=30°; )'(-=0,5sln2nt), T = Il. T 95
0—pacyeTHOe H3MEHeHHe MPOGHAA HACHINH, ’ =T

[Tonyuennoe npu sTOM 3HayeHHe yrja H GYAET HCKOMBIM YIVIOM OTKOCA.
Hmke npusenen npuMep onpesejeHHs yraa o.

I[Tpumep. Onpenesnts yroi o npH caepylomux aamHeix (puc. 51,6):
Haya/bHBIH IO OTKOca ap=25° BHICOTA Hachinn H1=25 M; yroJ BHyTpeH-
Hero TpeHua rpynta ¢=30°; MakcnMaabnoe yckopenne A=0,5; nepuox ko-
aebanuit T;*=0,5 cex; nmponoyxkuTtearHocTb Koaebanuit £; =30 cex.

Havasbabiit npoduib Hackinn H30GpaxeH Ha puc. 51,6 myHKTHPOM.

HoBoe noJjioxenne ocu OpAHHAT H306paxceHO NMyHKTHpoOM Ha puc. 51, a.

beapasmeproe Bpemst

—:1_7672]/[71 —7672V2_5 =46.
Bespasmepuntii nepHox
T, =7612F= V._. =7672 7 V% = (,762.
Pacuernniii unTepBan
T, 0,762

‘t=7’tl 1 46 = 35

Ha puc. 51, a pacueTHblii HHTepBAJ OTJ0XKEH BAPABO OT HOBONO MOJIOXKE-
HHUS OCH OPIHMHAT, H [IPH 3TOM [0JYyUeHO 3HaueHHe o=22°. HoBwuiii npoduib
OTKOCA N0Ka3aH Ha pHc. 51, 6 cnjouiHo# yepToi.

[MocTpons kpuBylo, NopoGHYI0 pHC. 51, a, npu ApyroM 3HaueHHH A Hau
Boo6Ille MpH JIOGOM HEepHOJHYECKOM 3aKOHe ABHKEHHSt OCHOBAHHS, MOXHO
AHAJIOTHYHBIM 00pa30M PacCYHTHLIBATH «yMOJaXKHBaHHEY TPH JIOOOM HavaJb-
HOM YIJle OTKOCa H Jio60M nepHofe KoseGaHHH, ec/iH BpeMa KonaeGanuil I
6odibllle OJHOTO NEepHOIA.
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Pacuet no cxeme puc. 47 npou3BeleH NpH TeX e YCJAOBHSX, YTO U TIO
cxeMe pHC. 46: HauadbHBLIA yrosi oTKoca ap=¢=30°, yCKOpeHHe OCHOBaHH
H3MeHsieTCs 10 CHHYCOHAAAbHOMY 3aKOHY ¢ aMuruTyaofi A # Ge3pasMepHHIM
nepuogoM T=1.

HamenenHe yria HaKJIOHa OTKOCA NOKAa3aHO Ha pHC. 52, a. Yroa a acum-
NTOTHYECKH . CTPEMHUTCA K yKa3aHHOMY 3HaueHHio o =3°30°. C nomollsio

/ -
a) # LS
o® +“r a) 4 g
@ Y "IR
=25 X
- 2 29° a
20 7777 7777777777777 7777777777777.
o 5)
20V t=4,-9
0 10 NS N T T T T T N N O O TN N I A O O
giF—==_ 9
a7 =49
af { W T Y Y OO S N NN SN TN B NN N A R A | 11 1
7 5 0 50 100 © 500

Puc. 52. [lpumep pacuera ,ymojasu-
BaHHA“ OTKOCA, OrpaHHYeHHOTO CHH3Y
MOANOPHOH CTEHKOH

a —3TanoHHas KpuBas (e ==¢=30°; X‘=0,Ssln2-n:t);
G—pacueTHoe H3MeHeHHe MPOHHAA HACHINH,

Puc. 53. IlpuMep pacuera N3IMEHECHHS
npoduas TpaneLeHXaAbHOH HachIny
¢ OXHHM CBOGOJNHEIM OTKOCOM

a—pasMepnl " NPOGUAS R0 H- fOC]He 3eMaeTpace-
HUA; O-—3TANOHHAA KDHBad AAd pacuera ,yno-
JaxKUBaHHA* OTKOCA; 8-—9TAaNOHHAA KPHBas AAA

pacyeta OTHOCHTe/JLHOM Ocaiku TpPebua.

3TOH KPUBOH MOXKHO, KaK M BbIlle, pACCYHTATh «YMONaXKUBaHHE» NMPH NOGHIX
3HAYSHHUAX HAYyaJIbHOrO yrja oo, BhICOTH Hachinu Hy u nepuoaa T,.

[Ipumep. Paccuurath ynosakuBaHHe OTKOCA NMPH TeX xKe LAHHBIX, UTO
M B NpeAblayieM npumMepe.

ITepBoHayaabHbI# NPOPHIb OTKOCA H300paXKeH Ha PUC. 52,6 MyHKTHPOM.
ITponenaB Bce pacueTsl ¥ NOCTPOEHHSA, aHAIOTHYHbLIE OMHCAHHBIM B MPeAbILY-
IeM npuMepe, moayyuM yros o=24°. HoBblfi npoduiap Hackny noKasaH Ha
pHC, 52, 6 CIIOIIHOM JUHHUEH.

Pacyer no cxeme puc. 53 npoH3BefleH A48 HACHIH C HauaJbHbIM YIVIOM
O0TKOCa ao=¢=30° H OTHOIIEHHEM HayaJbHOH HMIHPHHHE! NPOQHJIA K HaUadb-
Ho# Beicote A=L/H=0,885. OTKOC pacnoJ/ioKeH BO3Je XKECTKO# CTEHKH C yr-
JIOM HakJioHa o’ =90°, YcKopeHte OCHOBAHHA H3MeHSeTCH coraacHo GpopMye
93, rae A=0,5; T=1.

Ha puc. 53,a nyHktupoM H300pakeHa HayajabHas ¢opma Hachinu. Ha
puc. 53,6 B noayjorapupmMurueckoM MacuITabe NaHO H3MEHEHHE yriia OTKoCca
B 3aBHCHMOCTH OT Geapa3mepnoro speMend. Ha puc. 53,6 B Takom xe Mac-
wrabe NpuUBeleHO H3MeHeHHe nmapaMeTpa §, C MOMOILBIO KOTOPOro ompene-
JsieTcs ocaka rpeGHs ¢ H yBeJHYeHHe WHPHHLI Npoduas n N0 CAeAyIOLHM
dopmynam:

c=H(l—%) 96

n:—_-2%[2A — (ctga—ctga’)§], 97
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Mpuarooxcenne 7

YYET CENCMHUYECKHX BO3AEACTBHA B PACYETAX
IFHAPOTEXHHYECKHX TYHHEJNER

OcHopHOl 3ajaueil pacuera OGAENOK MHAPOTEXHHUYECKHX TYHHeJel Ha
ceficMHUecKHe BO3LEACTBHS SBJIAETCS MPOBEpKa NPOYHOCTH KOHCTPYKUHH C
1eJ1bl0 NpeaynpexjaeHus o6pyienuit oonenky. CelicMHUeckHe 'BO3JeHCTBHSA
YUHTHIBAIOTCS NPH OCOGHIX COYeTaHUsIX Harpy3oK. C HX yyeToM KOHCTPYKUHS
PacCYHTHIBAETCS MO MEePBOil rpynne npeaeasHLIX COCTOSHHEA, N0 KOTOPOH Ha-
pyl1aeTcs npoyHocTh obxenku. Pacuer o61e/0k no BTOpO#H rpymie npejenb-
HBIX COCTOSIHMI HAa TPELUIHHOCTOMKOCTb M MO PACKPHITHIO TPEUIUH MpPH yueTe
CeliCMHYECKHX BO3AeHCTBHH He NPOH3BOAHTCS.

B pacuerax reApoTeXHHYECKHX TYHHeJIEH Ha CeficMHUYeCKUe BO3JeHCTBHS
JONYCKAaeTcst BO3HHKHOBEHHEe CeACMHYECKHX OCTaTOYHbIX AedopMamHii (Tpe-
ULMH, CKOJIOB, CMEIIeHuit), He MPUBOASILIHX K OOPYLIEHHIO H BHIBANY dJE€MeH-
TOB 06 [leJIKH.

Pacuer ruaporexHMuecKHX TyHHeJiel NpPOH3BOAHMTCA Ha CeHCMHYECKoe
BO3J€/CTBHE, HampaBJielfHOe MNepNeHAHKYASPHO NPOAOJBHON OCH TYHHeJS.
CeilicMHYeCKHE CHJIBI, HanpaBJeHHbIe BOJIb NPORLOJIbHON OCH TYHHEJS, PEKo-
MEHIYeTCSl YUYHTBIBaTb KOHCTPYKTHBHBIMH  MEPOMPHITHAMH — YCTPOHCTBOM
cefGMHYeCKHX AedOpMAaLHOHHbIX HIBOB N0 AJ1HHE TYHHEJs.

ITpu ouenke ceficMHUeCKHX BO3/leCTBHil pacCMaTPHBAIOTCS CJedyloliue
BHbI CECMHYECKHX HArpy3oK:

a) HHepHUOHHBIE:

0T COGCTBEHHOTO BECA OGMEIKH,

OT Beca NMOPOAHOTOo CBoJa 06pyLIeHHs,

OT Beca BOJbI, 3an0JHSIONLEl TYHHEb.

6) HeHHepUHOHHLIE:

celicMHYECKOe TOpHOe AaBjeHHe (T. €. KOHTAKTHbIe HalpsiKEeHUA Ha
BHeIIHEM KOHTYpe 06Je/1IKH), BhI3BaHHOe H3MEHEeHHEM Hal psKeHHOro CoCcTOof-
HUSl TOPHOTO MAacCHBA NPH NPOXOXKACHHH B HeM ceiiCMHUECKHX BOVIH;

‘Harpy3KH OT BHYTPEHHEro Hanopa BOJbl B TYHHe .

BBHay TOrO, YTO MHEPLHOHHBIE HATPY3KH TO BpeMeHH NEHCTBHS He COB-
najatoT ¢ HEHHEPUHOHHBIMH CEHCMHUECKHMHU HArpy3KaMH, OHH BXOAST B 0CO-
6ble couetranus pasgenbHo. CeficMHueckast HHEPUHOHHAST HArpys3Kka OT co6CT-
BCIIHOrO BCCa 3J1eMEHTa OGLelKH onpejesseTcd U3 yceaoBus fi =1, T. e.
no ¢opmyne

St = QeKe, 98
e Qx — Bec aneMeHTa B Touke &, Ko — KOO(DhHUNEHT CeACMUYHOCTH.

KosdduuneHT ceicMHYUHOCTH MU NMOA3EMHBLIX COOPYKEeHMH, pacmosarae-
MBIX Ha ray6HHax po 100 M, yMeHblUIaeCs JTHHEHHO OT ero HOPMaTHBHOTO 3Ha-
uyeHus 1o 0,5 Kc ¥ coxpaHsieT ero 3HayeHHe NpH IIyGHHAX 3aJI0KEHHs CBHIIIe
100 m.

Huepumonnas Harpy3ka OT Beca MOPOLHOIO CBOAAa OOpYLIEHHS Ompeje-
Jsiercs no gopmynam:

BEepPTHKAJbHAS COCTABJISIONIAN

qc® = Kcq®, 99

TOPU30HTAJbHAS COCTaBJAOMAN

qc" = 2K q" tg o, 100
TA€ ¢® u ¢" — BepTHKA/NbHOE ¥ TOPU3OHTAJIbHOE TOPHOE [aBJeHHe, oNpefenseMoe Ge3 yuera
celOMHUYECKHX BOSAEHCTBHN; @ ~— YrOJ BHYTPEHHEr0 TPEHHS NIOPOULBL.

ITpu omHOBpeMEeHHOM YyyeTe BEPTHKAJbHOH M IOPH3OHTAJbHOH COCTAaB-
JSAOIHX ceHcMUYecKHX Ul dopmyJnt 99 1 100 yMHOXKAIOTCS COOTBETCTBEHHO
Ha Sin o ¥ €S a, Tl o — YroJ MexAy BeKTOPOM CeHCMHYeCKOTO BOSAEHCTBHS
Y TOPH3OHTAJBIO,
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CeficMHueCKOe HHEPLHOHHOE XaBjieHHe OT Beca BOABI B TyHHeJ e onpene-
Jsierca corsaacko n. 5.25 CHull 11-A. 12-69 no ¢popmyae:

Py? = K1shDY, 101

rie ys — 06beMHbIil Bec BOJAbLI; /1 — BHICOTA CTOSTHESI BOIH B TyHHene; D, Y ~— GespasMepHble
woaxpPUUMEHTH, OnpefenseMble No Taba. 43 u 43, a; 22— PaccTOAHHE OT PACCMATpHBAEMOTO
CeueHHS O NOBEPXHOCTH BOybl; 2R — JHaMeTp TYHHEJBHOJ O6JENKH B cBery; b -—uipHHa
TYHHe bRO! OGIEJIKH B CBETY H2 YPOBHE BOLHON NOBEPXHOCTH.

Tabruya 43
Bespa3mephbie kospduuuentsr D
2R o4 0,2 0,3 04 | o5 | o6 | o7 | 08 | 09 | 10
b/h i £ » il i » (] La £ »
3:1 0,22 0,38 0,47 053} 057 059 | 061 ] 062| 063 0,68
2:1 0,22 0,35 0,41 046 | 049 | 0521 053] 0,54 | -0.54 | 0,55
121 0,21 0,29 0,35 038 041 | 0431 044 ] 045 | 045 | 044

Tabauya 43a
Beapa3mepnbie xospduuMeHTH ¢

2Rk 1,0 1,2 14 1,6 1,8 2,0 2,5 3,0

v 072 10,78 1083 {088 [090 |093 |09 | 1,0

CelficMH4ecKHe HeMHEPLHOHHbIE HATPY3KH OT HAMPSIKEHHOro COCTOAHHS
FOPHOrO MaccuBa NpH NPOXOKACHHU B HEM CEHCMMYECKHX BOJH ONPeAesioT-
cq no popMyJsam:

pasxanbHas P, == n,s, 102
TaHTEHUHAAbHAS  Ppt = n 4op. 103

CMellleHHe TOYEK TYHHeJbHOH 064eJIKH onpejeineTcs no GopMyaam:
paauanbHOe v, = b,54R,
TaHreHHaAbHOe Uy = byoy R, 104

e 0. — ceficMHYecKoe HampsiKenne B nopogme; R — pamuyc paccMarmpisBaeMoit TOUKH cede-
HHS TYHHEJbHON OGHeNKH; Mr, Mg, br, by — KosDuuneHTH, 3aBHCAUHE OT AepOPMATHBHBIX
XapaKTepUCTHK MOPO, YNPYIHX M reOMETPHUECKHX XaPaKTepHCTHK OO0de/kH, a TaKKe OT yraa
MEXKILY PagHyCOM, IPOBEIEHHLIM H3 HOHTPAa K pacoMaTpHBaeMON TOUKE CeueHHs TYHHEJLHOMH
OGJeNKY, ¥ TOPHIOHTANLIO. 3HAYEHUS 3THX KoodwhHIMEeHTOB npUBoLeHH B Taba. 44—46. d1u
TabaMuBl COCTABJIEHBl NS CJyvyasi ONHOOCHOTO pacTsaxeHus. IIpm nAByoCcHOM HamnpsiKeHHOM
COCTOSIHHH CJIGIyeT MPOHSBOIHTb alreGpanyeckoe CIOKeHHe KOXDUINeHTOB OT JABYX OMHO-
OCHBIX COCTOSIHHIl B TOUKax ceueHUs OGMeKll, HAXOLAUtuxCHd nom yrgoM 0 K ropusourtanu.
Ipuuem, ecin OfHO pacTArHBaloulee yCiille PaBHO Gn, TO BTOPOe — EO0n, FAe E=v/(l—v);
v — kosdduumenr Ilyaccona nopoaw. Ilpi aeficTBil CHHMAOUIHX HanpsXeHWh B nopoae
B8HaKK B Tabu. 44—46 cenyer MeHaTb Ha oGpaTibie.
CeficMHyeckoe HanpsiZkeHHe, BO3HHKAlOIlee B NOPOJe MPH pacupocTpa-
HEHHH CeHCMUYECKHX BOJIH, onpeaeasercs no GpopmyJae

1
op == ﬂKcTnf 17, 44(20)

rae Yz — oObeMHBI Bec TIOpOdn; €] — CKOPOCTb PacnpOCTPaHenns NPOLOAbHON CeltoMHueckolt
sonsbl B nopoae; To — npeobiafaommii NepHo CefiCMHUYEQKHX KoaeGaHuii nopoaH.
Hcxonnbie Besnuunbl ¢, To ONpemensiorcsi no HaHHBLIM HHXKEHepHO-
ceHCMOJIOTHYeCKHX H3bicKaHMil. [IpH OTCYTCTBHM 3THX AaHHBIX AMA npejBa-
PUTEJBHBIX pACYETOB PDEKOMEHAYETCS OnpelesHTb uX no Taba. 47, rie ceil-
CMHMYECKHEe HaNpsXKeHHs B TOPHOM MaccHBe nogcuuTansl npu Ke=0,1 (9 6ax-
a0B) u To=0,5 cek. IIpu unoft 6aJ/LHOCTH H APyroM nepHoje 3HaYeHHS cei-
CMHYECKHX HaNpsKEHH# B NOPOJeE, yKasaHHbIe B TabJHle, cAefyeT YMHOKATH
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Ta6runa 44
Kospdunuenrn 115t onpeneneHHs HanpsxeHHN H CMelMeHHA B pasiHYHBIX MOPOZAX HA KOHTAKTE C }Kene306eTOHHOA o6menko i

Hanpsixenus: P, =g, =n0 CMeulenusa: v, = b,6,,,R 1
P rnop r rnop TAe Opep = Q—ﬂKc-rmpCIT

prﬂ - TrO - nrecnop ‘vﬂ = beam)pR,
Ry E; =03-10¢ T/M% v, =04 E;=05-10¢ /M2 vy =04 E3=01.105 /M2 v3=04
n= 0°
Ran ny n by 10t | by-108 n, N b104 | by10t | m, ng bpol0t | Bye1C+ 1

0 | 0288 0 4,68 0 0,229 0 2,96 0 0,173 0 1,56 0
30 |049%6| —1,013 2,36 —1,88 0,463 —1,025 1,80 —1,19 |o0428| -—1,028 0,801 —0,625
1,05 45 | 0704 —1170 0046 | —217 0,698 —1.184 0045 | —137 |0682] —1.188 0044 | —0,722
60 |0912( —1,013 | —297 —188 0,933 —1.025 | —141 —119 | 0937] —1028 | —0713 | —0625

9 | 1,120 0 —4,59 0 1,168 0 —287 0 1.192 0 —147 0

0o |o7m 0 2,62 0 0,627 0 1,95 0 0,440 0 119 0
30 |0750f —0,890 1,32 —0,972 0,666 —0,941 0985 | —0724 |0569| —0,995 0608 | —0444
1,1 45 10709 —1,028 0024 | —112 0,706 —1,087 0023 | —0835 |0698] —1,149 0,023 | —0512
60 | 0668 —089%0 | —127 —0,972 0,745 —0941 | —0938 | —0724 | 0827 —o 995 | —0,561 —0414

90 | 0628 0 —2,57 0 0,785 0 —1.90 0 0,955 1,14 0

0 | 1,208 0 0,664 D 1,202 0 0,506 0 1,022 0 0,498 1 0
30 | 1.005] —0735 0338 | —o,211 0,956 —0,770 0300 | —0,93 |0864] —0,835 0,255 | —0,159
1.2 45 | 0712| —0,848 0012 | —0244 0,710 —0,889 0012 | —0223 |0706] —0964 0,012 —0,184
60 | 0418 —o 735 | —0,313 | —02ll 0,464 —0770 | —0,285 —o 193 | 0547 —0835 | —0231 —0,159

90 | 0,125 —0,639 0 0218 0 —0,582 0,389 0 0,474 0

0 | 1412 0 0,248 0 1,368 0 0,239 0 1,273 0 0219 0.

13 30 |1062] —0695 0,128 —D,068 1,040 —0,712 0,124 | —0066 |0991] —0,750 0114 | —o061
, 45 | o712 —0802 0,008 | —0,079 0711 —0,822 0,008 | —0076 | 0708] —0.866 0008 | —0,070
60 |0363] —0695 | —0,111 —0,068 0,383 —0712 | —0,107 | —0066 | 0426 —0750 | —0,097 —0,G61

90 | 0013 0 —0,231 0 —0,054 0 —0,822 0 0,143 0 —0,202 0




IIpodoarcenue mabauyu 44
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o Ry - _ E =01.108 /Mm%, v, =04 E; =05.108 /M2, v; = 0,38 E;=0,1-10" T/m% v;=0,35
Ren n, g b-105 | 6,108 n, M 6,108 | by-105 ny e b,-108)  b,-108
o |o0017 0 1.94 0 —0,071 0 495 0 —~0,065 0 2,67 0
30 | 0252 —0887 113 —0,806 0073 | —0,537 3,18 —0234 0031 | —0360 | 175 —135
1,06 | 45 |0488) —1,024 0317 | —0,931 0216 | —0,620 1,40 —0271 0127 | —0415 | 0828 —157
60 | 0723 —0887 | —0497 | —0806 0359 | —0537 | —0367 | —0234 0223 | —0360 [—0,092 —1,35
90 {0958 0 —1.31 0 0,502 0 —2,14 0 0,319 0 —1,01 0
0 |0120 0 1,68 0 —0,022 0 437 0 —0,050 0 243 0
30 10349 —0984 0936 | —0645 0153 | —o0,723 2,73 —1.89 0082 | —0541 | 157| —14
1.1 45 | 0578 —1,137 0,191 | —0745 0329 | —0835 1,09 —2,19 0214 | —0625 | 0710 —1,32
60 |0806{ —098¢ |-—0553 | —0,645 0505 | —0723 | —0548 | —1,89 0347 | —0541 |—0151] —1,14
90 1,035 0 —1,30 0 0,681 0 —2,19 0 0,479 0 —1,01 0
0 ] 0367 0 1,27 0 0,114 0 3,61 0 0,041 0 2,08 0
30 [o0501] ~—1,013 0692 | —0426 0280 | —0874 2,19 —1,39 0183 | 0720 | 132] —0887
1,2 45 | 0636 --1,170 0,110 | —0.493 0446 | —1,010 0,769 | —1,61 0,325 -0,831 0,561 —1,02
60 |0770| —1013 |—0473 | —0,426 0612 —0874 | —0651 | —1,39 0467 | —0,720 |—0202] —o0,887
9% | 0905 0 —1,05 0 0,778 0 —2,07 0 0,609 0 —0,965 0
0 |o0642 0 0918 0 0.268 0 3,04 0 0,158 0 1,82 0
30 |0650| —0962- | 0498 | —0271 0,387 | —0920 1,82 —1,07 0275 | —0,795 | 115] —0,723
1,3 45 0658 —1,111 0,079 | —0313 0,505 | —1,063 0,605 | —1,24 0392 | —0918 | 0470 —0.834
60 | 0665 -—0962 |—0341 | —0,271 0624 —0920 | —0612 | —107 0510 | —0,795 [—0207] —0,723
9 | 0,674 0 ~—0,760 0 0,742 0 —1383 0 0,627 0 —0,883 0
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[Ipodoascenue mabrugn 44

R E; =0,15-10" T/m%;, v; = 0,30 Eg=02-107 1/mM% vg=0,25 Ey=025-107 1/M% v; =02
H o
n=—w—] 0
Ran ne n, by 108 |  by-106 n, N, 6,108 | 5,108 n, ny b,-108]  by-108

0 | —0054 0 1,84 0 —0,046 0 1,40 0 —0,039 0 1,13 0
30 0018 | —0,271 1,21 —0,966 0012 | —0,217 092 | —0753 | 0009 0,181 | 0,753 —0,617
105 | 45 009 | —0313 0588 | —1,12 0,070 | —0,251 045 | —0869 | 0057 —0209 | 0372 —0,712
60 0163 | —0271 | —0036 | —0966 0128 | —0217 |[--0017 | —0753 | 0106 —0,181 |—0,008] —0,617

90 0,235 0 —0,66 0 0,186 0 --0,489 0 0,154 0 0,389 0

0o | —0052 0 1.70 0 —0,050 0 1,32 0 —0,046 0 1,07 0
30 0053 | —0432 1,12 0,842 0,038 | —0,360 0869 | —0670 | 0030 —0309 | 0712] —0,558
1,1 45 0159 | —0,500 0528 | —0,972 0127 | —o0416 0421 | —0774 | 0105 —0,356 | 0349 —0644
60 0265 | —0432 | —0060 | —0842 0215 | —0360 | --0028 | —0670 | 0181 —0309 |—0,014 —0,558

90 0,371 0 —0,649 0 0,304 0 —0,476 0 0,257 0 0,376 0

0 0,013 0 1,50 0 —0,001 0 1.18 0 —0,008 0 0,974 0
30 0,135 | —0611 0,971 —0,677 0,106 | —0,530 0773 | —0554 | 0087 —0468 | 0644] —0,472
1,2 45 0257 | —0,705 0444 | —0,781 0213 | —0,612 0367 | —064 0,182 —0541 | 0313 —0,545
60 0,38 | —0611 | —0084 | —0,677 0320 | —0530 | --0039 | —0554 | 0276] —0468 |-—0018 —0,472

90 0,502 0 —0,061 0 0,426 0 0,445 0 0,371 0 —0,349 0

0 0,108 0 1,34 0 0,080 0 1,07 0 0,062 0 0,892 0
30 0216 | —0,696 0862 | —0,568 0177 | —0617 0697 | —0476 | 0,150] —0554¢ | 0,589 —0,412
1,3 45 0323 | —0803 0,387 | —0,656 0274 | —0,712 0328 | —0549 | 0238 —0640 | 0286 —0475
60 0430 | —0696 | —0088 | —0,568 0372 | —0617 | --0041 | —0476 | 0327 —0554 |—0018 —0412

90 0,538 0 —0,564 0 0,469 0 --0,410 0 0,415 0 —0,321 0
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Ta6ruya 45
KospdbuuHenTsl 105 ONpeaeNeHHs HANpsIKEHHH H CMELIeHHH B pPa3JHYHLIX MOPOAAX Ha KOHTakTe ¢ GeTtoHHO# oGaenxoft
HanpsxeHusa: P, =0, =n,0 CMmelienusi: v, = b,s 1
P ¢ d r-nop " g d HOPR TA€ Spop = 2_KcTnopC1 T,
Pry= 116 = Nryopep Vg = by30pR B
R, E = 0:3- 10t t/M2% v, =04 E; =0,5-10¢ T/M% v, =04 | E;=0,1-105 t/M2%;, v; =04
n=-5— 6°

Ran n, n.g b, 104 by- 104 n, n.g b,-108 by- 10t | n, g b,-10¢ by - 10¢

0 | 0278 0 4,72 0 0,221 0 2,98 0 0,168 0 1,57 0
30 | 0,491 —1,015 2,39 —1,89 0,459 —1,026 1,514 —1,20 0,424 —1,028 0,807 | —0,629
1,05 45 |} 0,704 —1L172 0,049 —2,19 0,697 —1,185 0,049 —1,38 0,680 —1,187 0,048 | —0,726
60 0916 —1,015 —2,29 —1,89 0,934 —1,026 | —1,42 —1,20 0,936 —1,028 | —0,712 | —0,629

90 1,129 0 —4,62 0 1,172 0 —2.88 0 1,192 0 —1,47 0

0 | 0766 0 2,71 0 0,604 0 2,00 0 0,423 0 1,21 0
30 {0737{ —0,898 1,37 —1,01 0,655 —0,948 | —1,01 —0,743 0,560 —1,0 0,619 | —0,452
11 45 10709 —1,037 0,025 —1,16 0,705 —1,095 0,025 —0,858 0,696 —1,155 0,025 | —0,521
60 | 0,680 —0,898 | —I1,32 —1,01 0,756 —-0948 | —0,962 —0,743 0,833 —10 —0,569 | —0,452

9 | 0,652 0 —2,66 0 0,806 0 —1,95 0 0,970 0 —1,16 0

0 | 1,286 0 0,708 0 1,185 0 0,643 0 0,999 0 0,523 0
30 | 0,999 —0,739 0,361 —0,225 0,947 —0,776 0,328 —0,205 0,852 —0,843 0,268 | —0,167
1,2 45 0,711 —0,854 0,013 —0,26 0,710 —0,896 0,013 —0,237 0,705 —0,974 0,013 | —1,193
60 |0424f —0,739 —0,334 —0,225 0,472 —0,776 —0,302 —0,205 0,558 —0,843 | —0,242 { —0,167

90 | 0,137 0 —0,682 0 0,234 0 —0,617 0 0,411 0 —0,497 0

0 1,406 0 0,266 0 1,360 0 0,256 0 1,259 0 0,233 0
30 1,059] —0,697 0,138 —0,073 1,036 —0,715 0,132 —0,071 0,984 —0,755 0,121 | —0,065
13 45 | 0,712 —0,805 0,010 —0,085 0,711 —0,826 0,010 —0,082 0,708 —0,872 0,009 | —0,075
60 | 0,365 —0,697 | —0,119 —0,073 0,386 —0,715 | —0,114 —0,071 0,432 —0,756 | —0,103 | —0,065

90 | 0,018 0 —0,248 0 0,062 0 —0,237 0 0,156 0 —0,215 0




cet

lipodoascenue mabauyn 45

Ry . E,=0,1.108 T[M’f vy =0,4 E;=05-108 /M2, vy, =0,38 Eg=0,1-10% 1/M2, v4=0,35
"“Ru| ° ny e b105 | Bp105 | Mg b 105 | by10 n ny | 6,108 | by-108
0 0,011 0 1,97 0 —0,071 0 0,499 0 —0,063 0 2,69 0}
30 0,243 —0,876 1,15 | —0818 | 0067 | —0517 0,322 | —0239 0,028 | —0,342 1,76 | —1,38
1,05 45 0,476 —1,011 0,334 | —0945 | 0204 | —0,597 0,144 | —0276 0119 | —0,394 | 0839 | —1.59
60 0,708 —0876 | —0483 | —0818 | 0342 | —0517 | —0,034 | —0239 0211 | —0,342 | 0,086 | —1,38
90 0,940 0 —1,30 0 0,480 0 —0,212 0 0,302 0 —1,01 9
0 0,112 0 1,70 0 —0,027 0 0,443 0 —0,051 0 2,46 b
30 0,341 —0,978 0951 | —0654 | 0,144 | —0,704 0279 | —0,194 0076 | —0,520 | 1,59 | —1.17
11 45 0,569 —1,129 0204 | —0756 | 0,316 { —0,813 0113 | —0,224 0203 +—0600 | 0726 | —135
60 0,797 —0978 | —0544 | —065¢ | 0487 | —0,704 | —0052 | —0194 0,330 | —0520 | —0,141 | —117
90 1,026 0 —1,29 0 0,658 0 —0,217 0 0,457 0 —1,01 0
0 0,352 0 1,30 0 0,105 0 0,367 0 0,034 )} 2,12 b}
30 0,491 —1,013 0,707 { —0,436 | 0269 | —0,860 0224 | —0,143 0,173 | —0,700 1,35 | —0911
1,2 45 0,630 —1,170 0,117 | —0,504 | 0,433 | —0,993 0,080 | —0,165 0311 | —0808 | 058 |—105
60 0,770 —1013 | —0472 | —0436 | 0597 | —0860 | —0063 | -—0,143 0450 | —0,700 | —0,191 | —0911
90 0,909 0 —1,06 0 0,761 0 —0,206 0 0,588 0 —0,961 b}
0 0,620 0 0,945 0 0,254 0 0,310 0 0,147 0 1,86 )
30 0,637 —0,967 0,515 | —0,281 0,374 | —0,910 0,187 | —0,111 0262 | —0778 | 1,17 | —0.747
1,3 45 0,654 —1,116 0,084 | —0,324 | 0,494 | —1,051 0,064 | —0,128 0,378 | —0898 | 0489 | —0.862
60 0,671 —0,967 | —0,346 | —0,281 0613 | —0910 | —0,060 | —0,111 0494 | —0,778 | —0,196 | —0,747
90 0,688 0 —0,776 0 0,733 0 —0,183 0 0,610 0 —0,882 0




eet

ITpodorscenue mabanuys 45

Ry - E; =0,15-107 T/M2%, v, =0,3 Eg=0,2.107 1/M%;, v4= 0,25 . Eg=025.107 1/M2%; v4=102
"= Ru n g | 6105 | Bg100 | ny nyg bo108 | b10s | o, g b108 | By-108
0 —0,052 0 1,85 0 —0,044 0 1,41 0 —0,374 0 1,14 0
30 0,016 | —0,256 1,22 | —0977 | 0011 | —0,204 0934 | —o076 0,008 | —0,170 0756 | —0,622
1,05 45 0084 | —0295 { 0593 | —1,13 0,065 | —0,236 0459 | —0877 | 0053 | —0,196 0,374 | —0,718
60 0,153 | —0256 | —0,033 | —0,977 | 0,120 | —0,204 —0,015 | —0,76 0099 | —0170 | —0,008 | —0,622
90 0,221 0 —0,659 0 0,174 0 —0,49 0 0,144 ()} —0,390 0
0 —0,052 0 1,72 0 —0,049 0 1,33 0 —0,045 () 1,08 0
30 0049 | —0412 1,13 | —0,856 | 0035 | —0,342 0877 | —0,68 0,027 | —0,202 0,718 | —0,566
1,1 45 0,150 | —0,476 | 0537 | —0988 | 0,119 | —0,395 0426 | —0,785 | 0,098 | —0,337 0,353 | —0,653
60 0251 | —0412 | —0,056 | —0,856 | 0,203 | —0,342 —0,025 | —0,68 0,170 | —0,292 | —0,012 | —0,566
90 0,352 0 0,648 0 0,287 0 —0477 0 0,242 0 —0,377 0
0 0,008 0 1,52 0 0,004 0 1,19 0 —0,010 0 0,986 0
30 0126 | —0,589 | 0988 | —0,694 [ 0,099 | —0,508 0,784 | —0567 | 0,080 | —0,447 0,652 | —0,482
1,2 45 0,244 | —0,680 0,455 | —0,801 0,201 | —0,587 0,374 | —0,655 0,171 | —0516 0,318 | —0,556
60 0,362 | —0,589 | —0,078 | —0,694 | 0,304 | —0,508 —0,036 | —0,567 | 0261 | —0,447 | —0,016 | —0,482
90 0,480 0 —0,611 0 0,406 0 —0,446 0 0,352 0 —0,35 0
0 0,099 0 1,36 ) 0,072 0 1,08 0 0,055 0 0,906 0
30 0204 | —0675 | 0881 | —0,587 | 0,166 | —0,595 0711 | —0490 | 0,140 | —0,532 0,599 | —0,423
1.3 45 0,309 | =0,779 0,399 | —0,677 0261 | —0,687 0,337 | —0,566 0,226 | —0,614 0,292 | —0,488
60 0,413 | —0,675 | —0,082 | —0,587 0,355 | —0,595 | —0037 | —0490 | 0311 | —0532 —0,015 | —0,423
90 0,518 0 —0,564 0 0,449 0 —0411 0 0,396 0 —0,322 0




yel

Kosdduuunents nns onpegenenns HaNPSIHKeHHHA M CMEUeRHA B Pa3THYHBLIX MOPOAAX HA KOHTAKTE C
Hanpsixennst B mopoze: P, =3, =n.o,,

Cvewenus B nopoxe: v, = b,5,,R,

Ta6auya 46

YYTYRHOR 06aenKol

1 .
Pry = 14 = 1o, Vs = beogpR, FRe oy = & 32 KetaopCiTa
- 75—" . _ Ei=03100 1wy v =04 Ey=05-10* /M2 vy =04 E3=10,1-105 1/m% v3 =04
™ y Mg | bp106 | bye104 n, ny | 100 | 108 ny ng | 6100 | byl0s
0 0,124 0 5,90 0 0,116 0 3,333 0 0,100 0 1,706 - 0
30 0,412 1018 | 2783 | —2340 | 0403 | 1,03 | 1700 | —1,418 | 0383 |-—0998 | 0886 | —0724
1,01 45 0,69 | —1,176 0,070 | —2,702 0,690 | —1,169 0,069 ~1,637 | 0666 | —1,153 | 0,067 —0,836
60 0.587 | —1018 | ~2,643 | —2340 | 0576 | —1013 | 1,563 | —1418 | 0950 | 099 | —0753 | —079
90 1,274 0 —~5,356 0 1,263 0 3,195 0 1,233 0 —1,572 0
0 0,164 0 5,275 0 0,146 0 3215 0 0,128 0 1,640 0
30 0435 | —1,023 | 2655 | —2214 | 0424 | —1024 | 1,695 | —1,349 | 0409 | —1,02 | 0810 | —0688
1,02 45 0707 | —1,182 | 0036 | —2557 | 0702 | —1,182 | 0035 | —1,558 | 0690 | —1177 | 0035 | —0794
60 0,978 | —1023 | —2584 | —2214 | 0979 | —1,024 | —1,555 | —1,349 | 0970 | —1,020 | —0768 | —0,688
90 1,249 0 —5,204 0 1,257 0 —3,144 0 1,251 0 —1,571 0
0 0,245 0 491 0 0,201 0 3,056 0 0,161 0 1,581 0
30 0477 | —1,012 | 246 —2029 | 0453 | —1,022 | 1540 | —1,263 | 0429 | —1,02 | 0802 | —0654
1,03 45 0709 | —1,168 | 0024 | —2343 | 0706 | —1,180 | 0024 | 1459 | 0698 | —1185 | 002 | —0755
60 0941 | —1,012 | —942 —2029 | 0958 | 1,022 { —1,492 | 1,263 | 0966 | -—1,026 { —0756 | —0654
90 1,173 0 —4,859 0 121 | o —3,008 0 1,234 0 —1,534 0




Tlpodoaxcenue mabruyn 46

R, i E;=0,1-108 1/M2%; v, =04 E;=0,5-108 1{M2% v, =038 E¢=0,1 -10»7 /M2, vg =035
Ron ny ny | 6100 | bg108 nr ne | Be105 | bye105 ny ne | 6106 | by105
0 |[—003 | o 0213 0 0080 | © 0,526 0 —0069 | 0 0,278 0
1 30 0191 | —0793 | 0127 | —0093 | 0038 | —0415 | 0341 | —0263 | 0014 | —020 | 0183 | —0,147
1,0
25 0416 | —0916 | 0042 | —0108 | 0156 | —0480 | 0157 | —0303 | 0088 | —0301 | 0088 | —0170
60 0642 | —0,793 | —0,044 | —0093 | 0274 | —0415 | —0028 | 0263 | 0162 | —0260 | —0007 | —0,147
90 0267 | o | —0130 0 033 | 0 |—0212 0 0236 | o0 |—0192 0
0 001 | o 0,193 0 —0077 | 0 0,483 0 —0077 | 0 0,262 0
30 0273 | —0903 | 0110 | —o0081 | 0090 | —05% | 0306 | —0225 | 0040 | —0418 | 0170 | —0,131
1,02 15 052 | —1,042 | 0026 | —0094 | 0257 |—0688 | 0120 | —0260 | 0,157 | —0483 | 0079 | —0,151
60 0778 | —0903 | —0,057 | —0,081 | 0424 | —0596 | —0048 | —0225 | 0274 | —0418 | —0,013 | —0,131
9 100 | 0 |—0140 0 0501 | o0 |—025 0 031 | o |—o104 0
0 0055 | 0 0,182 0 —0058 | 0 0,454 0 —0077 | 0 0,249 0
30 0315 | —0950 | 0101 | —0076 | 0134 | —0699 | 0282 [ —0203 | 0067 | —0526 | 0160 | —0119
1,03 45 0576 | —1,007 | 0019 | —o00s7 | o3 | 0807 | o110 | —023¢ [ o212 | —0607 | 0071 | —0,138
60 0837 | —0950 [ —0,062 | —0076 | 0519 | —0699 | —0062 | —0203 | 0357 | —0,526 | —0018 | —0,119
9 1007 | 0 | —0144 0 om2 | o |—0234 0 0502 | o | —0.107 0

agl
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ITpodoadicenue mabruge: 46

. Ry - E;=0,15-10" T/m2% v; = 0.30 Eg=0,2-107 /M2, v =0,25 Ey =0,25-107 1/M2% vy =02
Ran neo | omg | 6105 | obg10s | om | omg | a1 | sere | a | omg | ose100 | g0

0 —0,047 0 0,189 0 —0,038 0 0,144 0 —0,032 0 0,116 0

30 0,007 | —0,190 [ 0,125 { —0,103 0004 { —0,149 [ 0095 | —0,079 0,003 | —0,123 | 0077 | —0,64

1,01 45 0,061 | —0218 | 0061 [ —0,118 0046 | —0,172 | 0047 | —0,001 0,038 | —0,142 | 0038 | -—0,071
60 | Q5 |-—019 | —0003 | —0,103 0,089 | —0,149 | —0,001 | —0,079 0,073 | —0,123 | —0 —0s064

90 0,169 0 —0,067 0 0,132 0 —0,050 0 0,108 0 —0,039 0

0 —0,068 0 0,181 0 —0,059 0 0,138 0 —0,052 0 0,112 i
30 0023 | —0,323 | 0119 | —0,094 0015 | —0,263 | 0,091 | —0,073 0010 | —0222 | 0074 | —0,06)
1,02 45 0113 { —0,373 | 0057 | —0,108 0088 | —0304 [ 0044 | —0,084 0,072 | —0256 | 0036 | —0,07)
60 0204 | —0,323 | —0,005 [ —0,094 0,162 | —0,263 | —0,002 | —0,073 0,134 | —0,222 | —0,001 —0,060

90 0,294 0 —0,067 0 0,236 0 —0,049 0 0,197 0 —0,039 0

0 —0,075 0 0,174 0 —0,069 0 0,134 0 —0,063 0 0,109 0
30 0041 | —0422 | 0113 | —0,087 0,028 ‘] —0,352 | 0088 | —0,068 0,021 | —0,303 | 0072 | —0,057
1,03 45 0,158 | —0487 | 0053 | 0,100 0,125 J —0,407 | 0042 | —0,079 0,104 | —0,349 | 0035 | —0,066
60 0274 | —0,422 | —0,007 | —0,087 0223 | 0352 | —0,004 | —0,068 0,188 | —0,303 | —0,002 | —0,057

90 0,390 0 —0,068 0 0,320 ? 0 —0,049 0 0,271 0 0 0
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Ta6auga 47

CKOpPOCTH PacnpoCTpaHeHHs NPONOALHBIX H NMONEpeyHbLIX BOJH, CEACMHIECKHEe HanpsikeHHs B NOpOJe B 3aBHCHMOCTH OT Ko3dpduuuenra
KpenocTh nopoa no M. M, HpoToassikoHory

CeficMugeckue Hanps-
Keuns ? nopoxe,
Karero- Cxopoets | Cropocts - M
pHs Kosggu- | OFremnnh apoLDILHOR |nonepeNHOR
nopox | CreneHs kpenocTH TMopoaw (no MpoToAbAKOHOBY) uMeHt Tn' | soaum ¢, | BoamH €5, 1 1
clo i Kkpenocry f T/ kujcex | kmjcex n—Tgm X | W2z X
XK 1,6 To [ XK Tpf3Ts
I | B Bbicwieii cTeneds | HanGosee Kpenkue, IOTHHE H BSA3KHE KBADUHTH K 6a3a/ibThi.
KpEenKHe NOpOoXbl HcKmounTebbe 10 KPENOCTH APYTHe NOPOMHL. 20 2,8—-30 5,6 3.4 125—134| 76—82
I Ouenb xpenkHe No-| Ouelb KpenKHe IPaHUTOBHE NOPOAD!, KBapUeBhli nopdup. Ouens
DPOXRbI Kpenknit rpanut. KpemMuucThii cianen. CaMble Kpenkhe necua- 17
HHKH ¥ U3BECTHAKH. 15 2,6—2,7 56 34 116—121| 71—-74
I | Kpenxue nopoxsl | TNaoThui rpaHHT M rpannToBHe nopoAn. Ouenb Xpenkue mec-
yayukH H usBecTHAKH. Kpenkmit xourioMepar. OueHb Kpen- 54
KHe JKeJle3Hbie PYAbl. 10 25-26 | 3,5—4,5120—-26 | 70—94 40—
Illa | To xe Kpenxue n3BeCTHAKH, HEKPENKMil TPaHHT, KPenmKHe NEeCIaHHKH. 834
Kpenknit mpamop. lonomnt. KoasenaHoi. 8 2,5 24—30 | 1,4—1,7 | 4860 | 28—
v JoBoasHo kpenkHe | OGuixHOBeHHHI necuannk. JKenesnrie pyawl. 6 24 2026 | 1,1-1,5.| 38—50 21-29
HOpPOAB
IVa | To xe Mecuanucroie caanub. CaaHueBHEe NeCYaHHKH. 5 2,6 — — — -
\Y Cpepnne noponbi Kpenknit rauuucThii cnaven. Hekpenknit mecyaHuk # H3BecT- 1
1sK. Markuii xonraomepar. 4 28 1,5—2,3| 09—1,4 | 3452 | 20-3
Va { To xe Pa3snoo6pasnbie Hekpenkne caaHubl. I1noTHHI Mepreab. 3 25 14—-19 | 08—1,1 | 2838 | 16—22
VI | Hosoabho Markue | Msarkuii cianen, MArkuit H3BecTHsK. MeJi, KaMeHHas COJb, THIC,
nopoabl MEp3nLA TPYHT, aHTPAlNT, OOHKHOBEHHH Mepresb, paspy-
WIEHHBA RECYaHHK, CLEMEHTHPOBAaHHAsi TajAbKa, KaMEeHHCTHI
IPYHT. 2 24 |13-21l08-12| 2540 | 15-23




8et

Vla | To xe Lle6enuctriit rpynt. Paspymennmft cranen. Ciexasmascs

ranbka ¥ niebenb. OrpepAeBuias ranHa. KpeRKnii xaMeHHHIR

YFroJb. 15 18-20112-191|07-1,1| 17—30 | 10—18
VIl | Msrkue nopoas Tanna naothas. CpepHuii KaMeHHHH yrosb. Kpemknit nanoc. ‘

TanHHCTHI rpym? y P 1.0 1,8 1,1-1,7 | 06-1,1 | 16—24 9—16
Vila | To xe Jlerkas necuasucras ramHa, jecc, rpaBuil. MArkui yrosb

(/=0,6=1,0). 038 1,6 1,1—-1,6 | 06—09 | 14—19 8§—12
VHI | 3emanctbie nopoasi | PactireasHas 3eMJs, Topd, AerkHil CyrIHHOK, CBIPON ME€COK. 0,6 1,5 — 0,5—0,9 — 6—11
IX | Coinyune nopoxst Tlecok-ocuimu. Menkuii rpasuii. Hacwinnas aseMas. Jlo6HTHI

YroJb. 0,5 1,7 0,3—0,5 | 0,1—0,3 4--7 1—4
X ManiByure nopoxwl | Ilansyss. BoaorucThii rpyHT. PasmuXennmil Jecc u Apyrue

pasxumeHnse rpyntn {f=0,1--0,3). 0,3 15—18 —_ 0,1-0,3 — 1—4

|

IIpuMmevanua: 1. CKOPOCTH DPacnpoCTpaHeHHS NPOJOALHOH H nonepeuHoll BOJAHL! B PA3JHUHBIX NOPoxax BisaThi u3 kuuru Menpenes C. B,
Kapaneran B. K., BuixoBckufi B. A, Celicuuueckue BO3JeHCTBHA Ha 37aHH8 M coopyxenns. Vsi-Bo auTepatypsl mo crpouteascrsy. M., 192 c. 1368,
(Pyx0B0ACTBO HO NPOCKTHPOBAHHIO CEHCMOCTOHKHX 3XaHMii M coopywenHii, T. 1).

2. CeiicMuuecKHe HanpspkeHHS B FOPHOM MacCCHBe NOICYHTaHbl npu 3Havenusx K¢ = 0,1 (9 Gaaaos) u Ty = 0,5 cex.




Ta6auya 48
Koaddpuumentel nis onpeneneHus HanpsieHuH W CMelleHHH B GETOHHBIX H Kene306€TOHHBIX OGLEIKAax TyHHeaeh
Ha BHYTPEHHe#! rpaHH NPH OAHOOCHOM PacCTsHKeHHH

Harpsixenust B o6nenke: og6s =Q;0nep. CMEUIEHHA: U, = b;0700R

1
Vg = C€,050pR Snop = £ O K1n0pCiTo

6e1

R ’ E; =03-10¢ T/M% v, =04 E;=05.10¢ /M3 v, = 0,4 E;=01.105 1/m% v, =04 | E,=01.108 7/u2;, v=04
n= H 6°
Ry a by-105 - 10 a, ,-105 €-108 a, 6,-105 | ¢,-10 a by-108 | ¢-108
0 —104,5 47,04 0 —64,94 29,70 0 —32,96 15,63 0 —4,30 196 0
30 | —44,70 2376 | —2181 | --2497 1509 | —1375 | —9,15 805 | —7.22 3,02 114 | —907 |
1,05 45 15,14 0481 | —2518 15,00 0476 | —1588 14,65 0465 | —8,34 10,35 328 | —105
60 7499 | —22.80 _21 81 5497 | —1414 | —1375 3846 | —7,12 —7.22 1767 | —4,86 | —9,07
90 13483 | —46,08 9494 | —2875 0 6227 | —1470 0 950 | —130 0
0 | —121,66 26,72 0 —89,48 19,77 0 —53,76 12,04 0 —6,82 16,9 0
30 —56,74 1348 | —13,17 | —40,68 10,0 —9,73 | .-22386 614 | —592 | —011 945 | —822
1,1 45 8,17 0248 | —1520 8,13 0246 | —11.24 8,03 0243 | —6.83 6,60 20 | —949
60 7308 | —12,99 —13 17 56,94 —9,51 —9,73 38,93 —565 | —592 1331 | —545 | —822
€0 1380 | —26,22 105,74 | —1928 0 69,82 | —11,55 0 20,02 | —129 0
0 —62,77 6,89 0 —56,98 6,27 0 —46,30 513 0 —10,73 12,9 0
30 | —29,06 3,51 —374 —26,17 3,20 —3,40 —20,84 2,63 —278 | —3,30 70l | —6,86
12 45 4,66 0,129 —4,32 4,64 0,129 —3,93 4,62 0,128 —321 4,14 1,15 { —7,93
60 38,37 —325 —3,74 35,46 —294 —3,40 30,08 —237 —278 11,52 | —471 | —686
90 72,08 —6,63 0 66,27 —6,01 0 5554 | —4.87 0 19,02 § —106 0
0 —34,52 2,58 0 —33,16 2,48 0 —30,17 2,27 0 —11,62 9,34 0
13 30 | —1552 1,33 —1,50 —14,84 1,29 —1,44 —13,35 1,18 —1,32 | —4.20 508 | —5,33
: 45 349 0,089 —1,73 3,48 0,089 —1,67 347 0,089 —1,52 321 082 | —6,16
60 22,50 —1,16 —1,50 21,80 —1,11 —1,44 20,29 —1,00 —1,32 1063 | —343 | —5,33
90 41,50 —2140 0 40,12 -231 0 37,10 —2,09 0 1805 | —7.69 0




ol

Mpodoracenue rabruye: 48

Ey=05-108 /Mm% Eg=0,1-107 T/m% E;=0,15-107 /Mm% Eg=02-107 1/um3; Ey=0,25-107 1/m2;
n= Ry g° vs =038 v =0, v = 0,3 vg =0, vy = 0,

Ron a | 5108 | ¢-108 a; | b,.10f=| ‘¢,-108 a, 6108 | ¢, 108 a; | 8,108 ¢-108 a b,-108 | ¢;-108

0 | —282 4,97 0 —2,10 2,68 0 —1,66 1,84 0 —1,36 14 0 —1,15 1,13 0
30 0,84 321 —254 0,27 1,76 [ —1,45 0,11 1,22 | —1,02 0,04 0931 —0,79 0,02 076 | —0565
1,05 45 4,51 1431 —293 2,64 084 | —1,67 1,87 060 —1,18 1,45 046 | —092 1,18 0,38 —0.75
60 817 | —0,34 | —2,54 502 | —008| —1,45 364 | —0,03 ] —1,02 2,86 | —0,01 | —0,79 2,35 | —0,003 | —0.65

90 11,83 | —2,11 0 7,39 —10 0 540 | —0,64 0 4,26 (~—0,48 0 3,52 | —0,38 0

0 | —250 4,4 0 —1,88 2,44 0 —1,54 1,71 0 —1,30 1,32 0 —1,13 1,08 1]
30 0,60 2,76 | —2,23 0,26 1,58 | —1,30 0,12 1,12 —-094 0,05 0871 —074 0,02 0,72 | —062
1,1 45 3,71 1,12 | —2,58 2,40 073} —1,50 1,78 0541 —1,09 1,41 043 | —0,86 1,17 0,36 | —0,71
60 6,81 | —051 | —2,23 4,54 | —0,13 [ —1,30 343 | —005} --094 2,77 | —0,02 | —0,74 2321 —0,01 | —062

90 992 | —2,15 0 6,67 | —0,99 0 509 | —0,06 0 4,13 | —0,46 0 347 —0,37 0

0 [ —297 3,64 0 —1,93 2,10 0 —1,52 1,5 0 ~—1,29 1,18 0 —-1,12 0,98 0
30 | —0,05 2221 —1,93 0,07 1,34 | —1L14 0,06 098 | —084 0,03 0,78 | —067 0,01 0,65 | —0.56
1,2 45 2,87 080 —2,23 2,08 058 | —1,32 1,64 046 | —096 1,35 0381 —0,77 115 0,32 | —0,64
60 579 | —6,23 | —1,93 4,08} —0,18 | —1,14 322 | —0,07| 084 2,67 | —0,03 | —0,67 228 | --0,01 | —0.56

90 8,71 | —2,04 0 6,09 | 0,95 0 4,80 | —0,60 0 3,99 | —0,43 0 342 —034 0

0 | —345 3,07 0 —2,09 1,84 0 —1.59 1,34 0 —131 1,07 0 —1,13 0,89 0
30 | —0,50 18| —1,71 | —0,10 1,16 | —1,03 | —002 087 —0,76 [—0002( 070 —0,61 0,001 0,59 | —051
1,3 45 2,44 063 | —1,98 1,88 048 | —L19 1.54 040 | —0,88 1,31 033 | —0,70 1,13 029 | —059
60 539 | —060 | —1,71 387 | —019 | —1,03 311 ] —0,08 | —-0,76 262 | —0,03 | —061 2,261 —0,01 | —051

90 8,33 | —1,82 1] 5,86 | —0,87 0 4,67 | —0,55 0 392 | —0,40 0 340 --031 0
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Ko sddunuentsl ansi onpeneneHds HanpsKeHHH H CMelleHURA B GETOHHBIX H eNe306eTOHHbIX OGHENKAX
TYHHeNeH Ha HapyXHOR I'DaHH NPH ONLHOOCHOM PACTHAKEHHH

Hanpsixkenus B obpedke: o

H

o6a = @2%nop-

Vo = C3%0p R;

CMeleHHA: Uy = B30, R;

1

Snop = 1 9z KcTnopcl T

Ta6ruya 49

R. - E; =03.10¢ T/m%; v; =04 E;=0,5-10¢ 7/m% v, =04 E;=0,1-105 1/M3; v3=04 E,=01.10% /M2 v, =04
n=
R a, by-108 ¢y-105 as b,-105 ¢, 100 a, b,-10° c,-105 a, by- 108 ;108
0 103,79 47,04 0 65,52 29,70 0 34,34 15,63 0 2,42 19,6 0
30 59,12 23,76 —18,87 39,91 15,09 —11,92 24,16 8,04 —6.27 6,14 11,4 —8,13
1,05 45 14,44 0478 —21,79 14,30 04737 —13,76 13,97 0,462 —7.24 9,87 3,26 —9,39
60 | —30,23 | —22,80 —18,87 —11,30 | —14,14 —11,92 379 { —7,12 —6,27 1360 | —4,89 —8,13
90 | —74,91 | —46,09 0 —36,91 | —28,76 0 —6,40 | —14,70 0 17,31 | —13,0 0
0 114,05 26,72 0 84,08 19,76 0 50,75 12,04 0 5,69 16,9 0
30 60,76 13,48 —9,92 45,75 10,0 ~17,35 29,04 6,14 —4,48 5,86 9,44 —6,5
1,1 45 7,46 0245 —11,46 742 | —0,244 —8,48 7,34 0,241 --5,17 6,03 1,98 -7.5
60 —45,83 12,99 —9,92 -—30,90 —9,52 —17,35 —14,37 —5,66 —4,48 6,20 —5,48 —6,5
90 | —99,13 | —26,22 0 —69,23 | —19,28 0 —36,08 | —11,56 0 6,37 | —129 0
0 54,92 6,88 0 49,82 6,26 0 40,40 5,12 0 8,73 12,9 0
30 29,43 3,51 —2,19 26,88 3,20 —2,0 22,16 2,62 —1,64 6,12 7,0 —4,32
1.2 45 3,94 0,128 —2,53 3,94 0,128 ~—2,31 391 0,127 —1,89 3,51 1,14 —4,99
60 1—2154 | —325 —2,19 [ —19,00 | —2,94 —2,00 | —1433 | —2,37 —1,64 090 | —4,73 —4,32
90 | —47,03 | —6,63 0 —4194 | —6,01 0 —32,58 | —4,87 0 —1,71 | —10,6 0
0 28,40 2,58 0 27,24 2,48 0 24,71 2,27 0 8,93 9,33 0
30 15,59 1,33 ~0,710 15,00 1,28 —0,684 13,74 1,18 —0,628 5,74 5,07 —2,76
1,3 45 2,78 0,089 —0,820 277 | —0,089 —0,790 276 | —0,088 —0,725 2,56 0,82 —3,19
60 {-—1003 | —1,16 ~0,710 | —9,46 | —1,11 —0684 | —8,22 | —1,00 —0,628 | —063 | —3.44 —2,76
90 | —22,84 | —2,40 0 —21,70 | —230 0 —19,19 |  —2,09 0 —382 | —T7.69 0
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[Ipodoascenue mabruyu 49

o Ra| o E;=05-108 1/m2, v5=0,38|E; = 0,1-10% 1/m2; v5=0,35|E;=0,15-107 1/M2; v, =0,3E;=02-107 1/m3; v3=025| £, =0,25-107 7/m%; v; =02
Ry a, by 108 cy-108 a, b,-108 cy-108 a, by-108 ¢+ 108 a, I by- 108 ! ¢y 108 a, by 108 cy-108
0 [—1,50 4,97 0 —1,45 2,68 0 —1,22 1,84 0 —1,03 1,4 0 —0,89 1,14 0
30 1,40 3,20 —2,37 0,54 1,76 —1,37 0,2 1,22 —0,97 0,18 0,93 ~—0,76 0,12 0,76 —0,62
1,06 45 4,30 142 | —2,74 2,52 —G83 | —1,58 1,79 059 | —1,12 1,38 046 | —0,87 113 037 | —0,72
60 | 720 —035 | —2.37 | 450| —0,00 | —137 | 320 —003 | —097 | 259| —002 | —076 | 214] —001 | —062
90 | 10,10 —213 0 6,491 —1,0t 0 4,791 —0,66 0 3,80 —0,49 0 3,161 —0,39 0
0 |—0,08 44 0 —0,69 2,45 0 —0,75 1,71 0 —0,72 1,32 0 —0,66 1,08 0
30 1,65 276 —1,92 0,75 1,58 —1,16 0,44 1,12 —0.,85 0,28 0,87 —0,68 0,20 0,72 —0,56
L1 |45 | 338 11 [ —2921 | 209 o072 | —13¢ | 162 o053 | —098 | 129] o042 | —078 | 1,07] 035 | —065
60 5121 —053 | —1,92 363| —0,14 | —1,16 2,811 —0,06 | —085 2,291 —0,03 | —0,68 194 —0,01 —0,56
9 | 685 —2.18 0 506| —1,01 0 40 | —065 0 3,30] —048 0 280| —0,38 0
o | 1,16] 364 0 008 21 0 |—022| 151 9 |—033] 1,19 0o |—037{ o098 0
30 | 180 22 | —041 | 092{ 134 | —09% | 058 098 | —069 | 041] 078 | —056 | 030]| 065 | —048
1,2 45 2,43 079 | —163 1,76 0,57 | —1,04 1,39 0,45 —0,79 1,14 037 { —0.65 097 032 | —055
60 3,07 —0,64 | —141 2,60 —0,20 | —0,90 2,91 —0,08 | —0,69 1,88{ —0,04 | —0,56 164 —002 | —048
90 3,70 —2,06 0 3,44 —0,96 0 2,99 —0,61 9D 2,621 —0,44 0 2311 —035 0
0 1,70 3,08 0 0,45 1,84 0 0,06 1,35 0 —0,11 1,08 0 —0,19 0,90 0
30 1,82 1,85 —1,09 0,98 L16 | —0,74 0,64 087 | —0,58 0,46 070 | —0.48 0,36 0,59 —0,42
1,3 45 1,94 0,62 —1,26 1,50 048 | —085 1,23 039 | —067 1,04 033 | —0,56 0,90 020 | —048
60 2,07 —0,60 | —1,09 2,02| —020 | —074 1,81 —0,08 | —0,58 1,61 —0,04 | —0,48 1,45 —0,02 | —0,42
90 219] —1.83 0 2,54 —0,88 0 2,40| —0,56 0 2,19 —041 0 1,99] —0,32 0




e

Tabauya 50

Kosddunuenrs: ans onpeseneHusi HanpsHKeHnfi H CMENEHHA B 4yTyHHBIX O6eAKaX TyHHeleH Ha BHYTpPeHHe! rpaHH MPH OXHOOCHOM DACTSKEHHH

Hanpskenust B 00K@AKE: Oo5y = B10q0p. CMEIMCHHS: U, = by5,0,R; 1
Vg = C10ppR %nop = £ %—Ka"""c‘ T

. R - E; =03.10¢ 1/mM2;, v; =04 E; =05-10¢ t/m2;, v, =04 E;=01-10 /M2 v;=04 E,=0,1-108 1/m% v, =0,4
Ry a by-10 105 a, b,-105 L a b,-10 - 108 a by-108 | ¢,-108

0 | —7046 54,96 0 —38,55 33,33 0 —15,56 17,06 0 —6,82 21,3 0
30 0,26 27,83 | —24,10 15,72 1701 | —14,60 26,05 886 | —7,45 17,71 127 | —9,52
1,01 45 70,98 0,703 | —27,83 70,0 069 | —16.86 67,66 067 | —86l1 42,25 418 | —11,0
60 141,70 | —2642 | —24,10 12427 | —1563 | —14,60 109,26 —752 | —745 | 6678 | —4,38 | —9,52

90 21242 | —53,55 0 17854 | —31,95 0 15087 | —15,72 0 91,32 | —13 0

0 | —152,70 52,75 0 —£0,60 32,15 0 —4341 16,40 0 —4,78 19,3 0
30 | —s815 26,55 | —2349 | —27,23 1625 | —14,31 —395 838 | —7,29 11,14 11,0 | —854
1,02 45 36,40 036 | —27,12 36,14 035 | —16,52 35,51 035 | —84l 27,07 2,65 | —9,86
60 130,95 | —2584 | —23,49 99,51 | —1554 | —14,31 74,98 —768 | —7,29 430 | —565 | —8,54

90 225,50 | —52,04 0 162,88 | —31,44 0 11444 | —1571 0 58,93 | —14,0 0

0 | —21844 49,07 0 —134,29 30,56 0 —6741 1581 0 —6,44 182 0
30 | —9687 2465 | —22,16 | —54.85 1540 | —1380 | —2155 802 | —713 6,81 101 | —8,16
1,03 45 24,71 024 | —25,59 24,59 024 | —1593 24,30 024 | —823 20,07 1,95 | —9,42
60 14628 | —24,17 | —22,16 1040 | —14,92 | —1380 70,16 —755 | —7.13 3333 | —6,19 | —8,16

90 267,86 | —48,59 0 183,48 | —30,08 0 11601 | —15,34 0 46,59 | —14,3 0
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IIpodoaxcenue Tabaruyse 50

E; = 0,5-10° 1/M2;

E;=01-107 1/m%;

E,=0,15.107 1/v%

Eg =0,2-107 1/m3;

Ey =0,25-107 1/m2%;

|
o 1,;:“ - v5 = 0, vy = 0,3 v =0, g = 0, [ vy = 0,
a | b-105( ¢;-106 gy | 8-108] €105 | @ | b-105] ¢ 105 | @ | &105| o105 1 @y | b 10| 108
|
0 | —902| 5% 0 —662| 278 0 —511| 1,89 0 | —413| 14 0 —347| 1,16 0
30 343 341| —266 | 115] 18| —149 | o055 12| —104| 032} 09| —080 | 020 077 | —065
1,01 45 | 1588] 157 —308 | 892 o08) —1,72| 621| 062] 120 | 476] 047] —092 | 38| 038} --075
60 | 2833 —027| —266 | 1670 | —0,06 ) —149 | 11,87 | —0,02 | —1,04 | 922|001} —080 | 753)—0005| —065
%0 | 40,77 | —21t 0 24,47 | —1,01 0 17,53 | —0,66 0 1366 | —0,49 o 11,20 | —0,39 ¢
0 | —55 | 483 (i} —4911 262 0 —415| 181 0 354 | 1,38 0 —308 | 1,12 (i
30 384! 306| —233 | 158 17] —1,3¢| o8| 119| —09 | 051 092| —075 | 033| 074| —062
102 | 45 | 1323 13] —269 | 808] 079) —15 | 58] 057 —11 456 045| —086 | 374| 037| —G71
60 | 2262 | —047| —2,33 | 1457 | —012| —1,3¢ | 1081 —005| -—09 | 861 | —002| —075 | 715|001 ) —C62
90 | 3201) —224 0 21,07 | —1,03 0 1580 | —0,66 0 12,66 | —0,49 0 10,56 { —0,39 i
0 | —422| 454 0 —397 | 249 0 ~353| 1,74 0 —313| 1,34 0 ~279 ] 109 a
30 358| 282| —214 | 171 16 | —1,25| 098] L13{ —09 | 062} 08| —071 042 | 072] —059
1,03 45 | 11,39 11| —247 740 o072 —144 550 | 053 | —1,04 437 o042 —082 363| 035| —068
60 | 1919 —061 | —214 | 1308| —017| —125 | 1001 | —007| —0%0 | 812|003 —071 | 684} —002) —059
9 | 27,00 ] —2,33 0 1877 | —1,06 ) 14,52 | —0,67 0 11,87 | —0,49 0 10,05 | 0,38 d
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1<) ) Tabruya 51
KosddHuuenTs 115 onperereHHs HANPSIKEHHA H CMeHleHH# B YyTYHHBIX 06JelKaX TyHHeXedl Ha HapyXHOH rpaHH NPH OJHOOCHOM PACTAMEHHH

HanpskeHuss B OGAJKE: Ogsy = @yFnop. CMEILEHHA: U, = byoppR;

1 1
Vg = Cy0p0pR nop = T o KetnopCi Ty

Rl E,=03.10t 1/u3; v, =04 Ey=05-10t 1/m% v; =04 E;=01-105 1/m% v =04 | E,=0,1 108 1 v, = 04
"~ Rix as by-105 | 105 a by 105 ¢y 105 a by 106 | ¢y-105 a by 105 | 50108
0 91,56 54,96 0 58,65 33,33 0 3291 17,06 0 —2,12 21,3 0
30 | 80,92 2783 | —2340 | 6398 1701 | —14,18 | 4995 886 | —7.24 | 19,86 127 | —9,32
1,01 45 | 7028 070 | —27,02 | 69,31 069 | —1637 66,99 0668 | —836 | 4183 417 | —1080
60 | 5064 | —2643 | —2340 | 7463 | —1563 | —14,18 84,03 —753 | —724 | 6381 | —440 | —9,32
9 | 4899 | —5355 0 7996 | —31,95 0 101,07 | —1572 0 8578 | —130 0
0 160,80 52,75 0 99,37 32,15 0 52,15 16,40 0 4,60 19,3 0
30 98,25 26,55 | —22,14 67,40 1625 | —1349 | 4349 837 | —6,88 | 1557 110 | —814
1,02 45 35,69 0,355 | —2557 35,44 035 | —1558 | 34,82 035 | —794 | 254 264 | —94
60 | —2687 | —2584 | —22,14 347 | —1555 | —1349 | 26,16 —768 | —688 | 3752 | —567 | —8.14
9 | —8942 | —5205 0 9849 | —31,44 0 1750 | —1571 0 4849 | —14 0
0 219,92 49,07 0 137,60 30,56 0 71,93 15,81 0 7,54 1820 o
30 121,96 2465 | —2029 80,74 1540 | —12,63 47,77 802 | —654 | 1352 1010 | —7,56
1,03 45 24,00 024 | —2343 23,88 024 | —1459 23,60 023 | —7,55 | 1949 1,94 | —873
60 | —7396 | —2418 | —2020 | —3297 | —1492 | —1263 | —o056 | —756 | —65¢ | 2547 | —621| —7.56
o 90 | —171,92 | —4859 0 —8983 | —30,08 0 2472 | —1534 0 3145 | —1440| 0
&
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IIpodoarcenue maGruyes 51

Eg=0,5-108 T[u3; Eg=0,1-10" 1/m?; E; =0,15-107 t/u2; Eg =02-10" 1/m2; Ey=0,25-10" 1/m2;
v5 =0, vg =0, vy =03 vg =V, vy = 0,2
ne Ru] g

Ron g | 6108 | ca108 | @y | b 108] 100 | @y | b2108| o105 | oy | 89108 108 | g, | Bp108) ey 100
o {—808] 52| o |-—615] 278 o |—479 18] o |-3%| 14| o |-—32| 16| o
30 | 382) 341| —263| 134| 183| —1,47| 068] 1251 -~1,03 | 041 095} —079 | 028]| 077| —064
001 | 45 | 1572 157 —303 | 88| 08| —170| 615| 061} 118 | 472 047| —091 | 383 038| —074
60 | 2762 | —028| —263 | 1633 | —007 | —1,47 | 1162} —003| 1,03 | 903| —001| —0,79 | 7,38 |-001| —064

9 | 3952 —212| 0 2382 | —102| © 17,00 { —067 | 0 1333 | =050 | 0 1093 | —-040f ¢

0 |—372] 48| © —400| 262| © —354| 181 0 —308| 13| o =271 112} 0

30 | 463| 306| —225 | 19| 170| —131 | 1,09| LI19| --094 | 069f 091] —073 | 048 074| —060

102 | 45 | 1207 129] —260 | 792| 079| —151 | 571{ 057| 1,08 | 447| 044| —084 | 367| 036| —070
60 | 21,32 | —048| —225 | 138 | —013 | —131 | 1034 —005| 094 | 824|—002{ —073 | 686 --001 | —0:60

90 | 2067|-225| 0 1984 | —1,04| © 1496 [.—067 | 0 1202 | 050 © 1005 | -039| ©

0 | —152]| 45¢| 0 —263| 249 © —264| 174} 0 —246] 13| 0 —225] 1L09| o

30 | 477| 282| —203 | 228 16 | —1,19 | 135| 113| -—087 | 08| 08| —068 | 064| 072| —057

103 | 45 | 1106 110{ —23¢ [ 719| —071| —1,38 | 534 053 --100 | 425 042| —079 | 352| 035| 0,66
60 | 1735 | —062| —203 | 1209 —0.18| —1L19 | 933| —007| 087 | 76 | —004| —068 | 642|—002] —057

90 | 2364 | —234| 0 1700 | —107| 0 1332 —068| © 1095 { —050 | 0 930 | —039] ¢




)

¥h4!

Ko3ppHUHEHTH AIS ONpEleNeHHs HANPSIKEHHA H CMeleHHA B GeTOHHMX H Xene306eTOHHBIX
o6nenkax TyHRejned Ha BAyTpeHHe# rpaHH MPH ABYOCHOM DACTAKEHHH

Hanpsixenus B 0GL€JKe: 95g, = @190p-

Cumewenusi: v, = b3, R,

'Ue = ctannpR ’

1
TR Opop = *+ 37 [<4:Tnopcl T,.

Tabruya 52

Ry - E, =03-10t 1/M% v, =04 E; =0,5-10¢ T/M%; v, = 0,4 E;=0,1-105 1/mM2 v3=04 E, =01.10% T/m?; v, =04
Ron a | 810 | et o | 6105 | o100 o | b1 | o100 a | 6108 | o100
0 | —14,57 16,30 0 -1,62 10,52 0 2,57 583 0 12,38 109 0
30 5,32 8,55 —36,36 | —11,69 5,66 —2292 16,50 3,30 —12,04 14,80 8,16 —15,12 -
1,05 45 25,24 0,80 —41,98 25,0 0,79 —26.,47 24,42 0,78 —13,90 17,25 5,47 —17,50
60 45,18 | —6,95 ~36,36 3832 [ —4,08 —~22,92 3236 | —175 —12,04 19,68 2,74 —15,12
90 65,13 | —14,70 0 51,63 —8,94 0 40,29 —4,28 0 22,17 0,10 0
0 —29,61 9,23 0 —18,95 6,91 0 7,19 6,34 0 6,53 8,30 0
30 —8,0 4,82 —21,95 —2,70 3,66 —16,22 311 2,37 —9,87 8,77 581 —13,70
11 45 13,62 0,41 —25,34 13,55 0,41 —18,74 13,39 0,40 —11,39 11,0 3,33 —15,82
60 3524 | —4.0 —21,95 29,81 | —2,84 —16,22 2368 | —1,55 —9,87 13,24 0,85 —13,70
90 56,85 —8,4 0 46,06 —6,09 0 33,96 —3,52 0 15,47 —1,60 0
0 | —14,69 247 0 —12,78 2,26 0 —~9,26 1,88 0 1,96 5,80 0
30 —3,47 1,34 —6,23 —2,52 1,24 —b5,67 —0,78 1,05 —4,63 4,42 3,87 —11,44
1,2 45 7,71 0,22 ~7,20 773 0,22 —6,55 7,70 0,21 —5,35 6,90 1,92 —13,22
60 1899 | —0,91 —6.23 18,0 —0,81 —5,67 16,18 | —0,62 —4,63 938 | —0,03 —11,44
90 3021 | —2,03 0 2827 | —1,83 0 2466 | —1,45 0 11,86 | —2,00 0
0 6,84 0,98 0 —6,4 0,94 0 —5,43 0,88 0 0,42 4,21 0
30 —0,51 0,56 —25 —0,30 0,55 —2,40 0,18 0,51 —2,20 2,89 2,79 —8,89
13 45 5,82 015 —2,88 5,80 0,15 -2,78 5,78 0,15 —2,53 5,35 1,37 —10,27
60 12,15 | —027 —2,50 1190 | —025 —2,40 1139 | —0.21 —2,20 783 | —0,04 —8,89
90 1848 | —0,68 0 18,0 —0,66 0 16,98 | —0,58 0 10,30 | —1,46 0
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ITpodoasicenus mabruys 52

. R o E;=0,5-106 1/m3; v;=0,38 [Eg=0,1-107 1/M?% v4=0,35 [E; =0,15.107 1/m?%; v;=0,3|E3=0,2.107 1/m2; v3=0,25]F3==0,25.107 1/M2; vy = 0,20

Ron a b 108 | ¢,-108 | a 5,108 | ¢, 108 | @ 5,:108 | ¢,-108 | a by-108 | ¢,-108 | a; by-108 | ¢, -108

0 4,46 3,67 0 1,89 2,14 0 0,66 1,56 0 0,06 1,24 0 —0,27 1,03 0
30 5,86 299 | —4,10 ] 2,98 1,72 | 223 | 167 1,21 —1,46 | 1,00 093 | —1,06 | 051 0,75 | —0,81
1,05 45 7,28 2,31 —4,73 | 4,06 129 | —2,57 | 267 085 | —1,69 | 1,93 062 | —1,22 | 1,48 047 | —0%4
60 8,69 163 1 —4,10 | 516 087 | —223 | 369 049 | —146 | 2,87 030 | —1,06 | 2,36 0,19 | —0,31

90 | 10,10 0,95 0 6,26 0,45 0 4,69 0,14 0 3811 —0,01 0 323 —0,10 0

0 3,6Q 3,08 0 1,72 1,90 0 0,65 1,44 0 0,08 1,16 0 —0,26 0,99 0
30 4,79 2,44 —3,60 2,71 1,51 —2,0 1,59 1,10 —1,35 097 0,87 —0,99 0,60 0,71 —0,77
1,1 45 5,99 1,81 —4,17 3,70 1,12 —2,31 2,54 0,77 —1,56 1,88 0,57 —1,14 1,46 0,44 —0,89
60 7,18 1,19 { —360 | 468 072 | —20 3,48 043 | —1,35 [ 279 027 | —099 | 232 017 | —0,77

90 8,38 0,56 0 5,65 0,33 0 4,43 0,11 0 1370, —0.02 0 3,191 —0,10 0

0 2,39 2,39 0 1,36 1,59 0 0,54 1,24 0 0,04 1,04 0 —0,26 0,89 0
30 3511 —161 | —3,12 | 2,27 124 | —176.] 1,44 09 | --120 | 092 077 | —089 | 058 065 | —070
1,2 45 4,63 1,29 —3,60 3,20 0.89 —2,03 2,34 0,65 —1,38 1,80 0,50 —1,03 1,44 0,40 —0.80
60 5761 —4.87 —3,12 4,12 0,54 —1,76 3,24 0,35 --1,20 2,68 0,23 —0,89 228 0,15 —070

90 6,88 0,20 0 5,05 0,18 0 4,15 0,04 0 356} —0,04 0 314} —0,10 0

0 1,67 1,95 0 1,07 1,37 0 0,42 1,10 0 0,003 0,94 0 —0,28 0,82 0
30 2,81 1,48 —2,76 1,99 1,26 —1,59 1,32 0,84 —-1,08 0,88 0,69 —0,81 0,56 0,59 —0,64
1,3 45 3,94 1,01 —320 | 290 074 | —1.83 | 2,20 057 | --125 | 1,75 045 | —094 [ 141 036 | —0,74
60 5,08 054 | —276 { 382 044 | —159 | 310 030 | —1,08 | 262 020 | —081 | 226 014 | —064

90 6,21 0,07 0 4,73 0,12 0 3,99 0,03 0 348 —0,04 0 3127 —0,09 e
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Tabauya 53
Koo dhuuKeHTH Ais OnpejieieHns HanpsKeHHA H cMemeHHl B GETOHHBIX H Kele306eTOHHBIX OGJeNKaX TyHHened Ha Hapy>KHOR rpaHH NpH
ABYOCHOM DaCTSiKEHHH

Hanpsixenust B o6Re/Ke: of = @30,  CMewenns: v, = byo,,R,

1
THAE Onop = + 5= KeYnopCiTo-
Vg = C3009R, "op 2r e lnop™

R, - Ey=03-10¢ 1/m% v =04 Ep=05-10¢ 1/M% v, = 0,4 E;=0,1.105 1/m% v3=04 | E,=01.106 T/m2; v,=0,4
n=7o4o
Reu a5 by 105 | ¢y0108 a by-106 ¢y 105 a, by 105 €g-105 o | 8,108 | 5108
0 53,79 16,30 0 40,90 10,52 0 30,07 5,83 0 13,96 109 0
30 3892 8,55 31,46 32,37 5.66 —19,87 26,69 3,29 —1045 1521 814 [ —1355
1,05 45 24,07 0,80 —36,32 23,84 0,79 —92.94 2399 0770 | —12,07 16,45 543 | —1565
60 920 | —6,95 ~31 46 1532 | —4,08 —19,87 19,90 | —1,76 —10,45 17.70 271 | —1355
90 568 | —14,71 6,79 | —8.95 0 16,50 | —4,28 0 18,92 1,0 0
0 47,93 9,93 0 37,9 6,90 0 26,69 4,33 0 9,94 8,3 0
30 30,19 5,48 —16,54 9514 3.65 —1295 19,46 2,36 —17,47 10,0 578 | —10,84
L1 45 12,44 0,41 —19,10 12,37 | —0,41 —14,14 12,24 0,40 —8,62 10,05 33 | —125
60 _530 | —40 —16,54 —038 | —2.85 —12,25 50 | —1,56 —7.47 10,11 082 | —10,84
90 —2306 | —840 0 —~1315 | —6,10 ) 9293 | —353 0 10,17 —16 0
0 23,55 2,46 0 21,85 2,25 0 18,67 1,87 0 7,59 5,8 0
30 15,06 1,34 —-365 | 1421 1,24 —3,334 12,60 1,04 —213 6,72 38 | —72
1,2 45 6.57 0.21 —4,29 6.57 0,21 —385 6,52 0,21 —3,15 5,85 19 —8,32
60 —191 | —091 —-3,65 ~107 | —0,81 —3,334 045 | —0,62 —2,73 4,98 —006 | —72
90 —1040 | —2,04 0 —871 | —1.83 0 —563 | —1,45 0 41 20 0
0 13,17 0,98 0 12,77 0,95 0 11,91 0,88 0 6,38 4,2 0
30 8,90 0,56 —1,18 8,69 0,54 —1,14 8,26 0,51 —1,047 5,32 278 | —4.6
1,3 45 463 0,15 —1.37 462 | —0,15 —1,32 46 0,15 1,209 427 136 | —5,32
60 037 | —027 ~1,18 054 | —026 —1,14 094 | —021 —1,047 3,20 —006 | —456
90 —390 | —068 0 —353 | —0,65 0 —2,71 | —0,58 0 2,14 —1,47 0




0st

TIpodoancenue mabaruye 53

o Ry - E5=0,5-106 1/M% v;=0,38] E¢=0,1.107 1/M2% v;=035 E;=0,15.107 1/m2 %=0,3 { E;=0,2-107 T/m2; v;=0,25 | Ey =0,25-107 1/M2; v9=0,2
Ran a; | by-108| ¢,-108 a; b,-108 ¢y 108 ay by- 108 | ¢,-108 as by-108 ¢y 108 ag 5y-108 | ¢p-108
0 4,71 | 3,66 0 2,05 2,14 0 0,84 1,56 0 024 | 124 0 —0,10 1,04 0
30 583 | 298 | —383 | 297 1,71 —2,11 1,69 121 | —1,39 | 1,04 092 | —1,01 0,66 0,75 |—0,78
1,05 45 694 | 229 | —442 | 3,88 1,28 —243 2,56 084 | —160 | 184 061 | —1,17 1,41 0,47 |—0,89
60 806 | 162 | —383 | 4,79 0,87 —2,11 341 049 | —1,39 | 265 029 | —1,01 217 [ —02 |—0,78
90 918 { 093 0 5,71 0,44 0 4,27 0,13 0 345 { —0,02 0 293 | —0,11 0
0 413 | 3,06 0 2,04 1,91 0 0,97 143 0 0,38 1,16 0 0,04 0,99 0
30 4,80 243 | =310 | 2,71 1,50 —1,79 1,65 1,10 | —-1,22 | 1,04 C,86 —0,0 0,68 0,71 |—0,70]
11 45 5,46 1,79 | =357 | 337 1 —2,06 2,32 076 | —1,40 | 1,72 0,56 —1,04 1,34 044 |—0,81
60 613 | 1,17 | —3,10 | 4,03 0,71 —1,79 2,00 042 | --1,22 [ 238 026 | —0,90 1,99 0,17 |—0,70
90 6,80 | 0,53 0 4,69 |-—0,31 0 3,68 0,09 0 3,06 | —0,04 0 2,64 | —0,11 0
0 344 | 2,37 0 1,94 1,58 0 1,06 1,25 0 0,55 1,04 0 0,21 0,89 0
30 369 | 1,83 | —228 | 2,32 1,23 —1,39 1,52 094 | —098 | 1,04 077 | —0,75 0,71 0,64 {—0,60
1,2 45 392 | 127 | —263 | 271 0,88 —1,60 1,99 064 | —1,13 | 1,52 050 | —0,86 1,21 0,39 |—0,69
60 418 | 072 | —2,28 | 3,10 0,52 —1,39 2,44 0,34 | —098 |2,02 022 | —0,75 1,72 0,14 |—0,60
90 441 | 018 0 3,48 0,17 0 2,90 0,04 0 2,51 | —0,04 0 222 | ~0,10 0
0 305 | 1,96 0 1,82 1,36 0 1,09 1,11 0 0,62 0,94 0 0,31 0,82 0
30 309 | 148 | —1,76 | 3,09 1,05 —1,13 1,42 084 | --0,83 | 1,00 069 | —0,65 0,72 0,59 |—0,52
13 45 313 [ 1,01 | —2,03 | 313 0,74 —1,31 1,76 0,56 | --096 | 1,39 044 | —0,74 1,12 0,36 | —0,60
60 319 | 054 | —1,76 | 3,19 0,43 —1,13 2,09 029 | —-083 | 1,76 020 | —0,65 1,54 0,13 |—0,52
90 3,23 0,06 0 3,23 0,11 0 2,42 0,02 0 2,15 | —0,05 0 1,94 ~0,10 0
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. B
Hanpsxenust B oGneske: of

= @1%nop-

Vo= cicnopR’

1
TAE G5 = + ﬁKcTnopCl To.

Tabauya 54
Kos¢pduunentn nas onpeneleHns HanpsaKeRHA B cMemeHHA B 4yryHHbIX o6aeaxax TynHeaeR Ha BHyTpeHHeR rpaHH nmpH JBYOCHOM PacTKEeHHH
Cmeumenns: v, = byo,,R,

R, ) E;=03-104 T/m3;, vy =04 E;=05-104 T/m% v, =04 E; =0,1-105 T/m3 v3=0,4 E=0,1.108 1/m3; v,=04
n= °
Ren a b,-105 ¢y 106 a, b,-105 ¢, 105 a b, 106 €105 iay b,-106 | ¢, 108
0 71,22 19,24 0 80,54 12,02 0 85,07 6,58 0 54,09 126 0
30 94,77 10,21 —40,17 98,61 659 | —2434 98,93 3,84 —1242 | 6225 978 | —1588
101 45 118,32 1,17 —46,39 116,69 1,15 —2810 | 112,79 1,12 —14,35 60,43 697 | —18,30
60 141,87 | —7,86 | —40,17 13475 | —4,29 | —24,3¢ | 12664 | —1,61 —1242 | 7859 422 | —1588
90 16542 | —16,89 0 152,83 { —9,72 ) 14049 | —4,34 0 86,77 1,3 0
0 —2,99 18,04 (] 18,04 11,18 0 32,92 5,92 0 34,53 10,0 0
30 29191 931 —39,16 39,14 580 | —2385 46,06 3,% —12,15 | 39,82 723 | —14,24
1,02 45 60,68 060 | —4521 60,24 0,58 —927,54 59,19 0,58 —~1402 | 4513 442 | —16,44
60 9216 | —814 | —39,16 81,35 | —4,70 —2385 79,35 | —2,00 —12,15 | 5043 165 | —1424
90 12365 | —16,86 0 102,45 | —10,0 0 8549 | —4,77 0 5574 | —1,10 )
0 39,78 16,66 0 —11,91 10,60 0 9,97 5,58 0 24,64 8,7 0
30 0,70 853 | —3694 14,52 545 | —23,00 25,25 2,98 —11,89 29,04 597 | —13,60
1,03 45 41,19 040 | —4266 40,99 040 | —26,55 40,51 0,40 —1372 33,46 325 | —1570
60 8167 | —773 | —3694 67,42 | —465 | —230 5579 | —2,20 —11,89 37,87 051 | —13,60
90 122,16 | —15,86 0 9391 | —9,70 ()} 7105 | —4,80 0 2929 |—22 0
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Ipodosrcenue mabauyvt 54

. R - Ey=0,5-108 1/M2; v5=0,38 | Eg=0,1-107 1/u2; v4=0,35| £;=0,15.107 1/u% v;=0,3| Es=0,2-107 /M3 v,=0,25 | Eg=0,25-107 1/m2; v¢==0,2
"~ Ran ay  |5108] 100 ay |8-100] ¢;-108 2 (60108 €108 | @y 8108 | e-105 | a4y | 8108 | o126
0 1605 | 3,96 0 659 | 224 0 243 | 161 0 0,43 1,28 o |—067[ 1,06 0
30 | 2085 |324| —430 | 1017 | 180 [ —229 565 | 124 | --1,49 | 340 095 | —107 | 208/ 077 | —081
1,01 45 | 2565 |253 | —497 | 1374 | 1,36 | —265 €88 |08 | —-1,72 | 6,35 063 | —1,23 | 482] o048 | —094
60 | 3044 |1,83 | —430 | 17,32 093 | —220 | 12,11 {052 | —1,49 | 9,33 031 | —1,07 | 758 019 | —os8t
9 | 3522 |1,12 0 20,90 | 0,49 0 1533 {014 0o {1228| —o0! 0 1033 —0,1 ]
0 | 1414 |345 0 647 | 2,06 0 264 | 152 0 0,69 1,22 0 |—044| 1,02 ¢
30 | 1775 |277 | —376 | 945 |164 | —2,06 549 | 117 | —1,37 | 3,39 091 | —1,0 | 212 o074 | —077
1,02 45 | 21,37 | 210 | —434 | 1244 | 1,22 | —2,39 834 |08 | 157 | 6,08 060 | —1,15 | 468 046 | —0,89
60 | 2498 |141 | —376 | 1542 [091 | —206 | 11,17 [046 | --1,37 | 878 020 | —10 | 723{ 018 | —q77
9 | 2860 |073 0 18,42 | 038 0 14,02 | 012 0 |1148| —0,03 0 979 —011 C
0 | 123 {311 0 617 |19 0 271 | 145 0 0,83 1,18 0 |—028] 09 Q
30 | 1538 |244 | —346 877 [ 151 | —1,93 528 | 1,10 | --1,29 | 333 087 | —095 | 213| 072 | —,74
103 | 45 | 1830 |178 | —390 | 1140 |11 | —222 78 | 076 | —1,49 | 583 057 | —109 | 454] 044 | —85
60 | 21,39 [1,12 | —346 | 140 |069 | —1,93 | 1043 |04l | 1,29 | 833 02 | —095 | 694| 016 | —74
90 | 2440 | o046 0 16,63 | 028 0 130 |008 0 |1083| —0,04 0 9,35| —0,11 d




£a1

Hanpsxenna B o6aeske: o = Q304

Kosdpduunentel ang onpeneneHuss HanpsHKeHHA U cMemeHHA B YYryHHBIX o6jenkax TyHHenxel
Ha Hapy)XHO# FpaHH NpPH ABYOCHOM PacCTSYKEHHH

Cmewenusi: v, = by, R,
Vg = C39q0p R,

1
Toe Oop = kT3 KcTnopcl T..

Tabruya 55

R. . E; =03-10¢ 1/M% v = 0,4 E,=05-104 T/mM% v, = 0,4 E3=10,1-105 1/mM2; v; =04 E,=01.108 T/m; v, =04
n=—-—| 6°
Ron ay by-108 ¢, 104 a, by- 105 €510 a, by-105 o104 ay by-108 ;- 108
0 124,24 19,24 0 111,98 12,02 0 100,32 6,58 0 55,10 12,6 0
30 120,70 1020} —39,01 113,76 6,59 —23,64 106,0 3.84 —12,07 62,42 9,77 —15,54
1,01 45 117,16 1,17{ —4504 115,54 1,15 —27,29 111,67 1,104] —1394 69,73 6,95 —18,0
60 113,61 —787] —39,01 173 —4,29 —23,64 11735 | —1,72 —12,07 77,06 410 —15,54
90 110,06 | —16,89 0 119,08 | —9,72 0 123,02 | —4,34 0 84,37 1,20 0
0 101,16 18,04 ) 80,37 11,18 0 63,82 5,92 0 36,94 10,0 0
30 80,33 931 —3691 69,71 5,88 —22,49 60,94 3,25 —11,47 40,59 7,22 —1357
1,02 45 59,49 059| —42,63 59,08 0,58 —2597 58,04 0,58 —13,24 44,24 440 | —1567
60 38,66 —813| —3691 4843 | —4,71 —22,49 5517 | —2,1 —11,47 47,90 1,63 —1357
90 1783 | —16,86 0 37,79 | —100 0 5228 | —4,77 0 51,56 | —1,10 0
0 105,25 16,55 0 77,68 10,50 0 55,44 5,58 0 28,52 8,60 0
30 72,63 8,52 33,82 58,75 545 | —21,05 47,40 2,98 —10,90 30,51 5,96 —12,6
1,03 45 40,0 0,40 —39,06 | 3981 0,40 —24,32 39,34 0,38 —12,59 32,49 3,23 —14,55
60 7,39 | —17,74 —33,82 20,88 | —4,65 —21,05 31030 | —221 —10,90 34,49 0,49 —12,6
90 | —2523| —1586 0 1,95 | —9,70 0 2326 | —4,80 0 3648 | —23 0




12491

Ilpodoaxncenue mabarugpe 55

Eg, = 0.5 .106 T/Mz; Vg = 0,38

Rul ¢ E¢=0,1.107 1/m3; v=0,35[E;=0,15-107 1/M3; v;=0,3|E;=0,2-107 T/M7; v3=0,25| E4=0,25-107 /M2, v4=02}
n=—p5—| 6° i
R I 2
o @y | 6108 | ¢ 108 | ay | 85108 | 108 | ay | 8108 | o108 | oy | 8,108 | c3-106 | @y | pg108 | cpe108
0 {1622 396 0 6,71 2,23 0 2561 160 0 0,55 1,27 0 |-055 1,06 0
30 | 2081 324 —4,25 1 10,16] 1,79 —2,26 | 568 1,24 —1,47 | 343 095 | —1,06 | 212 077 | —0.80
1,01 | 45 | 2539 253 —4,89 11361} 136 | —262{ £79{ 088 | —169 ] 630 063 | —1,22 { 4,79 048 { —0,93
60 {29.97( 1,82 —4,925 [ 17,05 0,92 —226 | 1191 051 —147 | 9171 031 | —1,06 | 745 019 | —080
90 | 3455| 1,11 0 20,50 0,48 0 1503| 0,14 0 1203] —0,02 0 1011} --0,11 )
0 |1453] 345 0 671 2,06 0 2,89 1,52 0 0,93 1,22 0 |-020 1,02 )
30 {17,74] 276 —363 | 9,46{ 1,63 —2,02 | 554| 1,17 —1,34 | 3,44 091 | —098 | 220 074 | D75 |
1,02 | 45 [2095] 2,08 —4,20 | 1220 1,21 —232 | 817 081 —154 | 596 043 | —1,13 { 459 046 | —),87
60 | 2417| 140 | —363 | 1494 091 —202 | 1081} 046 —1,34 | 847 028 | —098 | 698 017 | —)75
9 | 27,38 0,72 0 1768 0,37 0 1344 0,11 0 10,99| —0,04 0 9,37| -—0,11 )
0 {1302 310 0 6,55{ 191 0 309 145 0 1,20 1,18 0 007 099 2
30 (1544 244 —328 | 881 150 | —183 536 1,10 1,24 343 o087 | —091 | 224{ 072 —).71
103 | 45 | 17,86] 1,78 —378 | 11,07 1,10 | —212 7; 0,76 143 | 567| 056 | —1,06 | 4,40] 044 —,82
60 | 20,28] 1,11 —328 {1332 068 |—183 991| 041 1,24 790 026 | —091 | 6558 0,16 —0,71 |
90 | 22,71 045 0 1558| 0,27 0 12,18} 0,07 0 10,13] —0,05 0 8,74| —0,12 0 }
A




Ha kosdpduunenr K’ - To'/0,05, rae Ko’ n Ty — xo3dpdunUEHT ceHCMHUHOCTH
K nepuoj, koieGaHus NOPOAL! B pacCMaTPHBaeMOM Cayuae.

MaxcuMalipHOe cefiCMEUeCKoe AaBJeHHe BOAH B HANOPHBIX TYHHENAX AJS
npeaBapHTEJbHEIX pacyeToB (Ge3 yyera OTHOCHTENbHOR IJIHHH TYHHEIA H
BHYTpEHHEro JasJeHus) onpelensercs no gopmyJe:

1
Py = 57 Kc1sCsTo = 100K, 7/m2, 105

TAe Y» — OGBeMHBIH Bec BOAM; Cy-— CKOPOCTb PacHpOCTPaHEHHsI 3BYKOBO# BOJHH B BOAE,
paBHas 1300 M/cek.

HanpsaxeHns B 06eNKax OT CECMHYECKOro BO3AENCTBHA (pacnpocTpa-
HeHHs CeACMHYECKHX BOJH) NpH ABYOCHOM pAacTSKeHHH TOPHOTO MacCHBA on-
peneasiones no gopmyaam:

Ha BHyTpeHHeH rpanM opy = a0, 106
Ha HapyxHoll rpann ahs, = @3, 107

CMellleHHs TOUEK 06e/IKU ONpenessioTca no GopMynam:
Ha BHYTpeHHel rpant

v; = bopRey, 108
vy = diopRau;
Ha HapyXHO# rpany
Uy = bRy,
Vg = dz‘an, 109

rae a, ao, by, bo, dy, dy ~— koPOUIHEHTH, 3aBHOANIHE OT YAPYTHX XapaKTEPHCTHK MOPOAH H
OOAE/IKH, TeOMETPHYECKHX XapaKTEpHCTHK OGMEJKH ¥ OT yrJjia HakaoHa O pagwyca, npoBemeH-
HOTO 13 HEHTPA K PacCMaTpHBAeMON TOYKE CeueHHs OGLeNKH, ¢ TOPHBOHTANIbIO. JHAUSHHA KO-
shdunuenToB ANT GeTOHHBIX, XKeNe300eTOHHRIX OOLENOK, a TAKXKE TYHHENbHHIX OGAENOK M3
YYDYHHBIX TIOGHHNOB NpUBENEHBl B Ta6usi, 48—565.

IMpu pacuere no npefebHbIM COCTOSHHAM NEPEXOf OT HANpPSAXKEeHHH B 06-
JeJIKE Ooon K MOMEHTAM H HopMasbHBIM cHiaM M u N npoussogutes no ¢op-

Myaam:

o B
M= o6 5 004 W, 110
of oBH
_ 06n+ 064 F 111

= 5 )

rne W u F —npuBefieHHRe MOMEHT COMPOTHBACNHS # NMOMaXb NMONEPEMHOr0 CEUeHHA KeJe-
SOOETOHHOM TYHHEJNBHOH OGLEKH.

Tlpu pacuere Ha MPOYHOCTb 3JEMEHTOB KOHCTPYKIHI TYHHeJek mo mpe-
JeIHBIM COCTOSTHHAM, KpOMe KO3(D(HUHEOHTOB Myc U M, NIPHHKMAEMEIM B CO-
OTBETCTBHH ¢ «YKa3aHHAMHK N[O NPOSKTHPOBAHHIO THAPOTEXHHYECKHX TYHHe-
aeft» (CH 238-73), BBUAY KpAaTKOBPEMEHHOCTH AefCTBHA CeACMHUECKON Ha-
IPY3KH YYHTLIBAeTCH MOMOJHHTENbHBIH K03bOHUHEHT yCJOBHA pabOTH pas-
HbIl Myp=1,2 1J5 GETOHHHIX U KeJNe306eTOHHbIX KOHCTDYKUHH ¥ Myp=1,4 —
AJsl CTaJAbHBIX KOHCTPYKIHA.

Tlpu pacuere rHAPOTEXHHYECKHX TyHHeJel Ha BO3MOXHBIN BRIBaJ NOPOK
NpH 3eMJeTpSCeHHH PEKOMEHAyeTCsa paccMaTpHBaTh B CBOAE PaBHOMEPHO
pacnpefe/eHByI0 Hanpy3Ky py, XeACTBYIOULYIO Ha y4acTKe, COOTBETCTBYIOWEM
ueHTpansHoMy yray ¢=60° Ilpu sroM Harpyska p,; NpuHHHMAaeTcs PaBHON
HYJIIO.
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Hpunoocenne 8

YYET BJIUAHHUA BOAHOH CPEXBI B PACYETAX CEMCMOCTOHKOCTH
T'HAPOTEXHHYECKHX COOPY)KEHUN

HonoauutenbHoie Marepuasnsl k Ttaba. 3(15).
Tabauya 56

Pacyernbie dopmyib aan onpeaeneHun GespaamepHbix KodddHUHEHTOB
NPHCOEARREHHBIX MACC BOAM {4, OPAMHAT SNIOP MMAPOJHHAMHYECKHX nabaennit D,
paBHOpelicTBYIOMmEH MHAPOAHHAMAYECKOTO naBeHus (3, rIyGHH NOrpYMeHHA TOUKM
NPHAOXKEHHs paBHOAeHCTBYIOWEH ¥

Xapaxtep ApHxKeHHS > D ] X

KoneGanus-spailenns HenepopMupyeMoro co-
OPYKEHUS C BEPTHKA/bLHOH HANOPHOH IPaHbIo
Ha MOJAATJHBOM OCHOBaHHH (pHc. 54):

npu Ze=h — |2R— G| 0,436 0,528
2 h 2
npH 2e=0 Ay ~G 0,325 0,646
Kone6annsa-spamesns HepedopMupyeMOro co-
OpyXeHHf C BepTHKaJbHOM HaMOPHO#H D=p. —_ —
rpaHblo, HMelolWleli ruOKylo BcTasky (puc. | pHc. 60 | puc. 60
5b).
T'opu3aoHTasbHEIE NOCTYNaTeNbHbIe nepeMenie-
HUA HefeOPMHPYEMBIX COOPYIKEHHHA D
C HanopHoM rpaHsio JOMaHHOTO ouepranua | puc. 61 | puc. 61 — —_
C HanopHo# rpaHbl0 KPHBOJHHEAHOro D=yp.
ouepTaHus puc. 62 | puc. 62 — -
lopHaoHTanbHEIEe NOCTYNaTeNbHble NepeMelile-
HHA HefleQOPMHPYEMEIX COOPYMKEHHH ¢ Bep-
THKAJbHOH HANODHON TPaHblo Ha XKECTKOM
OCHOBaHHH
B KaHbOHE MOJYKPYIVIOTO CedeHHA =p
(puc. 56). Taba, 59 ch. 59 — -
B Y3KOM TpPEYroJbHOM KaHbOHE puc. 63 | puc. 63 —_ -—

FoprsoxTanbHble nocrynarte/ibHble KoJeGaHHs
BEPTHKAJbHON KECTKOA CTEHKH B NpsMo-
YroJbHOM KaHbOHe NepeMeHHOR TYOHHBI:

R—%%( R—“lg<
npaMoit ykaod (puc. 57, a) s[1—- X(l—-;:) 0,54__; 0,62
5!
R+4a; ¥ R+“15<
obpatuuit yknon (puc. 57, 6) X(l-—gl) Xg;___;i) 0’54_1_% _
1
P- =g
3HAUUTENLHBIA YKJIOH puc. 64 | puc. 64 0,32 0,4
TopH30OHTa/bHBlEe NOCTYNaTeNbHBE TepeMenie-
HHS HemedOpPMHpYEMOro NOABOAHOrO Mac- D=p
CHBa TNPAMOYIOJbHOIrO OYepTaHHS puc. 65 | puc, 65 — —
T'opu3oHTa/NbHEe H3rHGHEIE KosleGaHHs coopy-
JKEeHHHl KOHCOJbHOrO THMA C BEPTHKAJIbHON
Hanoproi#i rpanbio (puc. 58). puc. 66 — — -
T'opusoHTaNbHEIe KOJMEGAHUS OTHAEABHO CTOA-
IGMX BEPTHKAJbHLIX COOPYMeHHA THIIAa BOXO-
3a60pHHX GallleH, ONOp MOCTOB, CBail ¢ Hpsi-
MOYTOJIbHOH (OPMO#l TONepeduHoro cedeHHst
(puc. 59). 1 1 1 0,5

[Tpumeuaunne Koabpduuuents R u G npunumaiorea no Ta6a 5 (17).
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Puc. 54. PacuetHas txema 1jas cayvas
KoneGanuii-spaietut HexedopMHpye-
MOTO COODYEHHS C BepTHKaIbHOH
HanopHo#t rpanbl0 Ha I1107aTIHBOM

OCHOBAHHH,
B B
rb v

ah

L)
ch
h

7h

0,

Iy z

Puc. 56. PacuerHas cxema I#A cayuas rOpH-

30HTAABHBIX TNOCTYNATeJbHHIX MePeMelleHuii

HelepOpMUpPYeMbIX COOPYIKEHHI C BepTHKaAb-

HOlt HanopHo#f rpanbio Ha XECTKOM OCHOBaHHH
B KaHbOHE MOJAYKPYTJOTo CeueHus.

LLLLLLLLLL L

Ll

Puc. 55. PacuetHas cxema Xas

cnyvas  KoaeGaHuii-BpauleHni

HelehOpMHPYEMOro COOpYXKeHUs

C  BepTHKAaJAbLHOH  HaMopHoil

rpaibio, nMeoumei  THOKYO
BCTaBKY.

Puc, 57. PacueTHas cxeMa JJad CAyyas
TOPH30HTAJbHBEIX NOCTYNATEAbHBIX Ie-
peMelennuii KeCTKOH CTEHKU B NPAMO-
YyroapHOM KaHbOHE
a—TpPAMOA YKAOH; O—00paTHHHA YKJAOH,
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a4
0 /7 z l {
e i W ] z
N — - I
s m
I
N\ . b
8 I
N + |
N I 4 '
g i
N <+ f—z
N A A NAKA h K ALK |
2 4
Puc. 58. Pacvuernas cxema aag ciayyas Puc. 59. PacuetHas cxema pas ciayvas
FOPH3OHTaNbHbIX H3THOHBIX KoJaebaHuii FOPH3OHTaAbHBIX KojgeGanuft oTxENBHO
coopyxenuit KOHCONBHOIO THMA C Bep- CTOALMX BEePTHKAAbHBIX COOPYNKeHHil
THKanbHO# HAmopHo# rpaubio. THN2 BONO3a6OPHBIX GaiueH, onop

MOCTOB, CBaii HpPSMOYrojbHOro forne-
PEYHOro cevyeHus.

0 /'/’“g
§ 10
g2
N
04
0,6
31
0,8
/h ‘ o
z 4
10 = os4| B
0 o1 02 03 04 065 06 p@
Puc. 62. mope! npuUcoeIHHEHHBIX MAcC BOM Puc, 63. Pacuernas cxema jnad
TIPH TOPHU3OHTAABLHBIX NepeMelleHuax Hexe- TOPH3OHTANBHBIX nepeMelienuii
GopMHPYEMBIX  cOOPYXeHHH ¢ HamopHOl HexedhOpMHpPYeMBIX COOpyxeHuit
TpaHbl0 KPUBOJXMHEHHOrO ouepTaHusd, B BUje C  BepTHKanbHOH  HanopHo#t
I—qersep;‘u oxpymuocﬂi:;sg—qe‘;nep'm 9AadNCca C tl"opn- TPaHbI0 HA XECTKOM OCHOBaHUH
30HTaAbLHON NOAYOCHIO ft; —qeTBepTH mnapaloasbi,
nepecexanuel 1HO Ha pacc’rommu 1,54 or~sep¥ﬂkanu, B Y3KOM Tpeyro/bHOM KaHbOHE.
NPOXOASIIEH HEPE3 BEPUWIHHY; mwmmwm = OIIBIT; =reowwwe
TeOPHH.
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Puc. 64. 3nopa NPUCOETHHEHHLIX MACC BORLE
AASs CAYuas FTOPH3OHTANBHLIX NOCTYNATEABHBIX
Koae6Gannii BepTHKanbHOH# ikecTKOf CTeHKH
B NPAMOYrOAbHOM KaHLOHE NEpPEeMEHHOH Tiay-
6UHB NpH 3HAYATEAbHOM YKJOHE.
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Puc. 65. 3mops npuUCOeAHHEHHBIX Puc. 66. dmopH mpHcOeIHHEHHBIX MacC BOAB
Macc BOABl AJAS Cayuas TOpH3IOHTalb- IAf cAy4ash rOPU3OHTAJAbHBIX HM3rHOGHEIX KO-
HbpIX NOCTyNMaTeAbHbIX TNepeMenieHuit aAeGauuii  coopyxmeHuit KOHCOABHOrO THNA
nenedOPMHPYEMOrO NOXBOJHOTO Mac- € BEpTHKAALHOR HanopHo#t rpansio

cHBa NPAMOYroJbHOrO owepraHus. @ m
O6o3nauenus: 8="/- ¥ E—,h; p—uacrora xoxeGauu

OCHOBAHHA, m--COGCTBEHHAN MACCA EeAUHMUN BHICOTH

crenxn; E n I-MORyRb ynpyrocTH MarepHand H MO~

MEHT HHEPUUH TIONEePeYHoro CedeHHd CTeHKH; A—ray-
6uHa BOAN.
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Ta6aruya 57

3HaveHHs Ge3paamepuoro KoshdHuHeHTa ¢, VIMTHIBAIOMETro OrpaHUYICHHOCTD
IIHHBI BofoeMa B opmyue 33(11)

IPANG g 0,1 0.2 03 0,4 05 0,6 0,7 08 09 | 10
0,2 0,37 0,26 0,21 018 | 016§ 0,15 0,14 | 0,14{ 0,14 | 0,14
04 0,55 0,46 0,40 035 1 032] 030 028 ]| 028 027 | 0,27
0,6 0,66 0,59 0,53 049 | 046 0,44 | 0,42 | 0,41 | 0,40 | 0,40
0,8 0,74 0,68 0,64 060 | 0,581 0,56 054 053] 0,52 { 0,52
1,0 0,80 0,76 0,72 0,69 068 066 064 | 0,64 | 0,63 [ 0,63
1,2 0,85 0,82 0,79 0,76 075] 0,74 | 0,73} 0,72 | 0,71 | 0,71
14 0,88 0,86 0,84 082 ! 081)] 080, 079{ 079 | 0,78 { 0,78
1,6 0,91 0,90 0,88 086 | 086 085| 0841 084 | 084 | 0.84
1,8 0,93 0,92 0,91 090 ) 090 089 088 )] 088 ] 088 | 0,88
2,0 0,95 0,94 0,93 092 092] 092 091] 091 091091
2,5 0,98 0,97 0,97 096 | 096 096 | 096 | O, 0,96 | 0,95
3,0 0,99 0,99 0,99 0,99 1,0 1,0 1, 1,0 1,0 1,0

Ta6auya 58 OG6upe pekoMeHAALHK NO ONpeETCHHIO
3uaueHus OGe3pa3MepHsIX KOS(PPUHM-  CeiCMMYECKHX HArpy3oK Ha FHAPOTEXHHUECKHe
entoB W, u W, yuuTHIBAIOIIUX OFPAHU-  COOPYIKEHHS C yYeTOM BAHSHHA BOAHON cpenpi.

9eHHOCTb NJIHHBI BOLOEMA

Ha ocHoBaHuH HaHHBIX peKOMeH-
lin Wy Wy NaliMil NMPOU3BOJHTCA YTOYHENHbIA {10
cpasHeHHIo ¢ dopmyaon 33(11) n. 5.23
0,2 0,18 0,88 pasnesna 5 pacyer cefiCMHUECKHX Ha-
8% 8'32 g,gi TPY30K C YUeTOM BJIHSIHHS BOIHOM cpe-
038 058 0.96 b OnpedeneHne cymMapHof ceficMH-
1.0 067 0,97 YyecKOil Harpy3ku (OT COGCTBEHHON
12 0,75 0,99 MaccCHl COOpPyXeHHA H THAPOJAHHAMHYE-
i'g 8gé 8’38 CKOTO ZlaBJieHHsl BOJIB) TIPOHSBOAHTCS
18 0'89 099 HAa OCHOBE CJeAYIOUUX NIONOKEHHH:
2.0 0,92 0,99 1) dopmbl coGeTBeHHBIX KOJsIe6a-
25 0,96 1,0 HHIl 'KOHCTPYKLHH C yyeToM H 6e3 yue-
30 1,0 10 Ta BJHSHHA BONHOH Cpelbl TPHHH-

MalTCs HACHTHYHBIMH;

2) nepuos COGCTBEHHBIX KOJEGAaHH KOHCTPYKUHH C YYETOM BJIHSHHS
BOJIHOH Cpefibl B CJlyyae PaBHOMEDHO-PacHpefeNeHHON (N0 BLICOTE, CPELHH-
HOI{ MIOBEPXHOCTH H T. N.) COGCTBEHHON Macchl MOXET GITH onpeleleH mo
(opmyae

T =T, ]/1+"_’n_i, 112
me

rae Ti— nepuox coBctBeHHBIX KOMeGaHHi KOHCTPYKUUH 6e3 yueTa BAHSHHS BONHON CPOIH;
Mo — COGCTBEHHAA Macca KOHCTPYKUUH (Ha CGRUHWLY AMWUB, TAOWaRY, o6beMma); mei=

='§h;m|>-—pasﬂmepuo-'pampemenmnaﬁ IKBHBAJICHTHAA NO HHCPIHHOHHOMY BAHSHHIO NpPH-
coeHHEeHHAas Macca BOJb! NPH KONeGaHnsx 1o i-My TOHY.
3HaueHHus Ge3pasMepHOro KoaQ@UIHEHTa NPHCOeAHHEHHON MacChl BOABI
JLIS1 psizia pacyeTHhX CXeM INpHBOAATCH B TadJl. 60.
Ta6ruya 59

3nauenus 6espasmepnoro kodddunuenTa npucoerHHeHHOMH
Maccsl BOAM JNSl COOPYXEHHs, COBEpPHIAonlero rOpH30H-
TaidbHbIE NMOCTyNnaTeldbHblE nepeMenmeHus B KaHbOHe
NOAYKPYTAOro cedeHun

it 81w 112 13 1/4 1/6 0
0,5 0 0,32 0,44 0,51 0,56
1 0 0,45 0.59 0.66 0.70
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3) cymmapnas ceficMuyecKkas Harpyska (OT COGCTBEHHOH MaccChl COOpY-
JKeHHs W FHAPOAHHAMUYECKOTO AaBJEHHS BOAM) ompeneisercs no gopmyae

e Qr, m, K, B:® EMe0T TOT XKe cMucH, uro u B dopmyre 1(6), a xosbdunuent B; on-

pegenserca B 3aBACKMOCTH OT Beamymaw T;*.

Koapduunenr dpopmu ¢ yuerom BAHAHHS BOLHOX CPEAEl ompenessercs
no opmyie, ananoraynol (3);

n
) (my + me) Xi(x))
iy == Xy () 21 , 114

n

D mXa(xy)

0
rre my = ?j; m,:—% huy — mpHCOeIHHEHHAs Macca BOJb, COOTBETCTBYOLIAS JABUNKE-

HHI0 COOPY)KEHHS KaK eCTKOr0 ILeNoro H onpexeideMas npu nomomu rtaba. 3 (15) u
1a6a. 56 npunoxenus 8.

Onenka napaMeTpoB rpaBMTallHOHHLIX BOJIH, BOSHHKAIOMMX B peayabrare
CeACMOTEKTOHMYECKHX CMELleHH JloXKa BOAOXPaHHAHILA

®opmyna 41 (17) n. 5.28 yuurerBaer ropH3oHTaNbHOE CMELIEHHE MJIOTH-
HbI IPH KoJle6aHuaXx. B ciyyae BO3SMOKHOCTH BOSHHKHOBEHHS CefiCMOTEKTOHH-
yecKHX AebopMalHil yyacTKa JioKa BOJAOXPAHH/IKIIA (MOXHATHE YY9acTKa
IHa), MakcHMa/ibHOe MOBHIIEHHE YDOBHSI BOAH Y IUIOTHHBE peKOMEHLyeTcH
ONpEeNensiTh TaKxe Mo popmyaam:

Ak = Dy (0,036)1 +1,42),  npu bJl < 0,35,
Ak = Dy (0225]1 4 1,29), mpu bJI > 0,35.

115

3pecy Dy — MaxcHManbHas aMASHTYNA BePTHKAJLHOTO CMellenns (nmOmHsTHA) awa, M; L -
AMMHA JIHHHA TeKTOHHYECKOTO p13pHIBA, KM; 20 — NPOTAKEHHOCTh OMEUIaeMOTO YIacTKa JHa,
®¥M; [— aauHa Bojpoxpanmanuia, kM. Ilpu sToM npunmmaerca b=L/2, ecin L<! u b=([2,
ecng L>1.

Hnsa onpenenenns Dy 1 L MOXHO HCMOABL30BATh SMIHPHYECKHE COOTHO-
IMeRHsA:

lg D, = 1817y M =530 — 20, 116
gL =026M—039 npn 53 <M <60, 117
gL =1208M —1817y/ M—53—4548 mpn M > 60,

rie M — MakCBMaXbHO BOGMOMKHaS MATHHTYHNA 3eMJETpPACeHHA JAJs pafiona soxoxpanwmnma,
ompenensieMas Ha OCHOBARAH CEACMONOUHIECKHX HocaeloBannfi. B nepsom npubGmmmennn nas
oupepenennss M MOXKHO BOCTIONH3OBATLCH (HOpMYJIoh

M=067]42331g H-2, 118

rie J— pacueTHas GaaabHOCTb pafioHa Bojpoxpanmmuma; H —ray6uma 3aneraHuss odara
SEMACTPACCHHAS, KM.

B cayuae, eciH BO3MOXKHBI ONHOBPeMEHHO NOPH3OHTAJLHOE CMelleHHe
NPHIVIOTHHHOINO yyacTKa (6J0Ka) H CeACMOTEKTOHHYECKOe CMElleHHe B 06-
JIACTH N0XKa BOJOXPAaHWINING, TO Ak onpefensercs no 0GeuM 3aBHCHMOCTAM
41(17) u 115, u B KayecTBe pacyeTHOH NPHHHMAETCA €ro MaKCHMaJbHas Be-
JHYHHA,
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Tabauya 60

3nayeHHs PABHOMEPHO PaCMpeieNeHHbIX, IKBHBATGHTHLIX MO HHEPLROWHOMY
BAHAHAIO Ge3pa3MepHBbIX KO3(DOHIHEHRTOB NPHCOGAHHEHHBIX MACC BOABI I

JAARA HEKOTQPBIX pACYETHMX CXeM

Pacquernsn cxema »
0,543—065 2 01 2
KoneGanus-spauieHus HeRe)OpMHPYEMOTO COOPYMeEHHA C Bep- Ze 23
THKAJbHON HANOPHOM IPanbI0 Ha MONATAHBOM OCHOBAHRH (== h I8
- t&zg
(4 €
I'opusonraabhbie KoneGauus HeaedopMupyeMofi BepTHKaALROM 0.544
CTeHKH k
TopH3oHTantHHe KoaeGaHHA HeledopmupyeMmofi HakJaoHHOR 0,543 cosia
CTeHKH
Y y ®1 =0,516
GuoGoAtbie KoAeGanHs BEPTHKAMNLHOH CTeHKH, IMAPHHPHO 3a- )
Renauuol Mo KpasaM yp=10,229
Crobonupie KoneGaHHA BEPTHHANMLHON CTEHKH, MECTKD Jafesan- #, = 0,444
HOH B OCHOBaHHH M WAPHYPHU GalleRAHHOA Ha .BepXHEM
KOHIle py = 0,230
Csofofible KONE6aHHS BEPTHKANLHONR CTEHKH, XECTKO 3a/le/aH- #y = 0476
HON C ABYX CTODOH ¢y = 0,190
Usrubuele xoseGanus cOOPYXEHHH KOHCOALHOTO THIA C BepTH- #=0,238
Ka/IbHOR HaNOpPHOIl rpaHblo #yy = 0,326
TopusonTanbhbe nocrynatenbisie NepeMenieHHs HefedopMu-
PYEMHX cOOpYXKeHHT ¢ BEPTHKANbHOA HanopHOfl rpaHblo
B Y3KOM TPEYrOJIbHOM KaHbOHe 0,32
B KaHbOHe NOAYKPYIOro CeUeHHA 0,43
B TIPAMOYTONLHOM KAHLOHE MepeMerHol
TAYOHHH NpPH 3HAWMTENLHOM YKaoHe (pHc. 64) 0,32 \

Tpumevanne. p; —3nauenwe npHcoenHHeHHOH MacCH, COOTBETCTBYIOWmEe fiep-
Bo# ¢opme koaeGamnii; py; — TO e AnA BTOPOR (opMH KoneGaumfl; o — yrom HaKiAOHa

Hanopuoit rpann x pepraxaau.
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