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IIOCOBHE K CII 63.13330.2012
I. O6mie moaoxeHms

Hens Hocobun

Ilprr coBpeMeHHOM pa3BHTHH BHMMCIIMTENHHOHM TEXHHWKHM M NpPOrpaMMHOrO ofecreveHus
pacyeTsl Xene306eTOHHBIX KOHCTPYKIHE B MOXABIAIOMEM GONBITHHCTBE CIydaeB IPOBOOAT Ha
OBM. Hcnoms3yrorcs Kak HMporpaMMbl MacCOBOTO IMpPHMEHEHHs, TAaK M pa3paboTaHHbIE Uit
OTReNsHBIX opraEm3aluit. CpaBHEHHE MOKA3EIBAET, UTO NMPH OJHHX H TEX XK€ HCXOAHBIX JaHHBIX
Pe3yNETaTH], HOMyYaeMsle IO PasiIMIHbIM IPOrpaMMaM, MOTYT CYIIECTBEHHO OTaHYaThCa. Takoe
HOJIOXEHHE HPENCTABIIAETCS HEAOMYCTHMBIM, ITOCKOIBKY HOPMBI IPEATIONAraloT I KaxOooro
cly4as [IONyYeHHE COMHCTBEHHOrO pemeHus. OTKIOHEHHE OT HOPM MOXET NPHMBECTH KaK K
HEAOCTATOYHO HANEXHBEIM I[POSKTHBEIM pPEMIEHHAM, Tak H K YHOPOXAHHIO KOHCTPYKIMH
BCJIEICTBHE IIEPEPacXofa MATEPHUATIOB.

Hacrosmee Ilocobue paspaboraHo s HCKMIOYEeHHS HOJOOHBIX CHTyaluil NpH pacyerax
OCTOHHBIX M JKEJNEe300eTOHHBX KoHCTpykKumit Ha OBM mo CII 63.13330.2012 «beronssie u
xKene3o0eToRHbIe KOHCTPYKIMH. OCHOBHBIC IONOXKEHWSI» — AKTYaIH3HPOBAHHOW peNaKIUH
CHuII 52-01-2003 [1].

B TIloco6uu mnpexcrasmesst 430 npuMepoB pacdera OETOHHBEIX H  Kej1e300€TOHHBIX
KOHCTPYKIMH#, KOTOpEIE PEKOMEHIYeTCS HCIIONB30BaTh KAaK TECTOBBIE IpH pa3paboTke U
nposepke OBM-mporpamMM. [Ipumepsl, BhIMONHEHHBIE IO NpHHATEM B [1] MeTomwmkam,
OXBATHIBAIOT BCE DPACCMOTPEHHEIE B OTOM JOKYMEHTE BHIEI PacyeTOB KeNe306eTOHHBIX
KOHCTPYKIME Ha NPOTHOCTh, JKECTKOCTh M TPEIIMHOCTOMKOCTh HPH Pa3MYHBIX CHIIOBBIX
BO3ACHCTBHSX.

Jna Muorux pacueroB [1] He faeT aNrOpHTMOB BBIMUCICHHH, a TONBKO (opMymupyeT
Tpe6OoBaHus, KOTOPBIM MOJ/DKHEI yAOBIETBOpAThH pesynsTarel. Hacrosmee IlocoGme Taixe me
aeT PEKOMEHIAIHMM IO COCTABJICHHIO AITOPHTMOB, a HO3BOMACT IPOBEPHTE COOTBETCTBHE
Tpe6osanusM [1] pe3ynbTaToB, HOMYY4aEMBIX IO PasANYHBIM AJINOPATMAM.

HUcnioss3ys [Nocobue, pa3paGoTanky NporpaMM CMOTYT JOOHTHECA COOTBETCTBUS alrOpPHTMOB
ponoxeHHsaM [1], a monb30BaTeNd ONEHMTH, HACKOJNLKO NONY4acMble HMHE pe3yiabTaThl
COOTBETCTBYIOT HOPMATHBHEIM TpeOoBaHmaM. [locoGme MoxkeT OHITH HCHOJB30BaHO W A
KOHTPOJIA Pe3yJIbTATOB «PYIHOrO» CYETa.

Cmpyxmypa Ilocobua

TlocoGre cocTOHT M3 CIEAYIOMEX OCHOBHEIX PasiciioB:

I. OcHOBHBIE NOJIOKEHMUS;

II. BeroHHEIE 9NEMEHTEI;

III. TipepBapuTeNbHOE HANPSDKEHAE ApPMaTyphi;

IY. ITpouHOCTS HOPMANBLHBIX CEeYeHHI Kele300eTOHHBIX SNEMEHTOB;

Y. [IpouHOCTs HAKIOHHEIX CEeHEHHH HKENe300ETOHHBIX 37IEMEHTOB;

YL OneMeHTH KOHCTPYKImif - KOPOTKHE KOHCOJNH, GeTOHHBIE MITIOHKH, 3aKJIafHbIC AETaly;

YII. Korerpyiamuu npH KpyTAIHMX MOMEHTAX;

YIII. KoHCTpyKUMHA HpH MECTHBIX HATPY3KaX —~ MECTHOM CXKATHH (CMATHH), IPOJaBIHBAHUH,

IX. IInOCKOCTHEIE SJIEMEHTHI;

X. TpemuHOCTOUKOCTE CEICHHH XKENEe306ETORHAIX JIEMEHTOB;

XI, NedopMaTHBHOCTE JKeNne300€TOHHEIX ANEMEHTOB;

XII. 3axmodenne.

Ocnosnste pasaenst II-XI penarcd Ha noxpaszcisl, KOTOPHE COCTOST B3 Ipynn npumepos. B
Kaxol Ipymme pacCMaTpHBAaeTcsA CEdEHHE HIM JJIEMEHT JKene300eTOHHOH KOHCTPYKLHH IIPH
OHpeJIeJIeHHOM CHJIOBOM Bo3feHCTBHM (HanpuMep, oabop apMaTypH B HOPMAJbHOM CEUCHHH
DPSMOYTOJIBHOTO ~ H3rMbaeMoro  Kele30o0eTOHHOro JneMeHTa Ge3s  NpeABApPHTENHHOTO
HaIIpsDKEHUA apMaTyphl IIpH pacyere 1o JehopMauOHHOR MOxeNH).
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B rpynne BeimensieTcd OCHOBHOH IpuMep, HaspiBaeMbif 6a3oBsM. B ocTambHbIX mpumepax
HCCNeNyeTcs BIHMAHME HA pe3yNBTAaTHl PacueToB OTAEHGHHIX (akTopos (HampuMep, BAZA H
Knacca O6eToHa, NapamMeTpoB JHArpaMMHEI COCTOAHUA 6eToHa, BHZA AapMHPOBAHHA —
CHMMETPHYHOH Wi HECHMMETPHIHOH apMaTypHI | T.IL.).

VenoBusA B pesynabTATH! pacyeTOB PYNIEl CBeleHHI B Tabmumy. Jima GaszoBoro mpumepa
TIPHBEACHO NOZAPOGHOE ONMCAHHE YCNOBHH. B OCTANBHBIX NpAMEpax yKa3aHbI TONLKO OTIMYMSA
or ycnossif, mpWRATEIX B G6asoBom npumepe. [locne TabNMMUBI B Tekcre NPHBENEHEI
HeoOXoMuMble HOACHEHMS M aHamms. TecTEpyeMble OCOGEHHOCTH pacuyeToB B KaKHOM H3
TIPEMEPOB TAlOKE YKa3aHB! B HOSCHEHHSX.

Bce BrramCHIEHAS BRIIONHEHH 1o mporpaMme «OM CHull XKene3o6eron». [ HarIIIHOCTH B
HE0OXOMMMEIX CIy4asX HpHUBeACHEI A300pakeHus OKOH IPOrPaMMEL.

Ilposepxa docmosepnocmu pesynsmamos

Jinsa npoBepKH KOCTOBEPHOCTH NONYYEHHLIX B IPHMEPAX Pe3yJIETATOB HCHOJH30BANA B THCIIC
TIPOYHX CHAEXYIONIHE MPHEMEL

1. Ilporomamm «pydHOM» KOHTPONH, NPH KOTOPOM BCE BEIMHCHEHHA BEIIONHSIHA
BPYUHYIO» H CPaBHHBAIH C Pe3ybTaraMi pacdeToB Ha OBM.

2. Tlo paHHEM, IONY9YEHHRIM U3 pacyeToB Ha OBM, «Bpy4Hy0» NPOBEPANH BEIIONHCHHE
YCIOBH paBHOBECHS.

3. Vsmensim 3HaYeHHs pa3IM4HEX (aKTOPOB H AHANH3HPOBANM COOTBETCTBHE
pe3synsTaToB (M3HYecKAM HPEACTaBICHESM O paboTe koHCTpykmuii. Hampmmep, He
MOXeT TPHBECTH K YBENWYECHWIO IUIOIAJAW CeucHHMs noxGEpaeMoli apMarypsl
yBeMYeHUe Xiacca OETOHA, JOMONHATENBHAS 3apaHee YCTAHOBJIEHHAd apMaTypa,
YMEHBIIEHHE PacueTHO JMHEI BHCICHTPCHHO CXATOTO S/IEMEHTA H T.IL

4. Tlpu mopGope apMaTyphl OIpeHe/sUH JHAMETPHI CTEp)KHEH (IPOBOJIOK, KaHATOB).
3aTeM mpOBOAMIE IPOBepKy momoOparmol apmarypsl. Ilpm sToM nomwxEE! GEUIH
YIOBJETBOPATECA He0GX0MMMBIe TpeOOBaHHU.

5. IlomGupamm apmarypy np¥ OAMHAKOBBIX M PasHbIX FHaMeTpax cTepxmel (IIpOBOIOK,
KaHATOB) B CEYeHMH. B mociegHeM ciyiae apMHpOBaHWE He JOIDKHO O6nuio
YBEIHYHMBATECA.

6. IloxGupama apMaTypy mpH ABYX rpymnax crepxHeif (mposomox, kaHaroB). Juamerp
cTepxHel Kaxkxolt m3 rpynn B obmeM ciydae Mor Obite pasHeM (Gomee monpoGHoe
obnsacEenve cM. HEKe s mpuMepa IY.5.1.1). 3areM cumTamu crepxHH omHOi M3
rpynn (¢ mozoOpaHHBIM AHAMETPOM) 3apaHee YCTAHOBJICHHBIMH B CCYCHHM H
noxbupany auaMeTp cTepkHel Apyroi rpymist. SToT Noa6HpaeMEli qHaMeTp JOJDKSH
6511 COBIANATE ¢ EPBOHAYANBEHO OXOOPaHHEM.

7. Cornmacmo [1], apmarypa B KOHCIpYKUME JOJDKHa OOCCICYHTh BHIIOJHCHHE
HeoOXomuMBIX TpeGoBanMii IpH MUHEMANBHOM PacXOfe CTamd. YTo6s NpoBEpHTE 3TO
yciioBHe, MoHoOpaHHENl JHaMeTp CTepHeH yMEHbIIANH A0 CICAYIOMEro MEHBIEro
3Hag%enns. [Ipy 5TOM He NOMKHEI OBUIM BEIIONHATECA HEOOXOMANMEIC TPEOOBaHHS.

Iepevmcnennpie NpHEMBl PEKOMEHIYETCA HCHONB30BATh MPH TECTHPOBAHUM NpPABHILHOCTH
PpacyeToB Kele306eTOHHBIX KOHCTPYKIHiA.

Bocnpoussooumocms npumepos

Bce npmvepst ITocobus mpencTaBimeHsl Tax, 9ToOH X MOXHO OBLIO BOCHIPOM3BECTH IIPH
pacueTe IO pasIMYHEIM INporpaMMaM M CPaBHHTH HONYYCHHBIC PE3yNbTaTHl C JaHHEIMH
ITocoGus. VCNOBHS pacueToB W pe3ynbTaThi HpUBEACHH B Tekcre Paspemos II — X,
XapaKTepHCTHKH MaTepHanos - B [Ipunoxenuy.
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OcobenHocmu pacuema npooonvbHol apmamypst

B npummepax Ilocobust mpemycMOTpeHSI JBa BHAA pPacdeTOB - NOXOOp WM mpoBepka
HpOMONBHOIG  upMMpusaEMs.  Y9uTeIBAIOTCH  yonmoems npowsoctm  (Pasmen  TY),
tpenmuocroiikoctH (Pasnen X), mebopmaruBHocts (Paszen XI). Pacuersl BBUIONHEHEHL, B
OCHOBHOM, IT0 JedopMarpoHHOH Moxeny. Pacuerst Ha HPOYHOCTH ML MPOCTEHNINK CIIy4ace
BHIOJHEHB! TAKKE II0 OpelenbHeM yeunusam (Paspen IY).

Ilpu pacuwerax no pehopMamUOHHOH MomemH, corigacHo TpeGomammsaM [1] (Pmc. 8.5),
paccMaTpHBAaeTCA TONBKO NUCKPETHAA apMaTypa: 3ajaercs IONIOKEHHE apMaTyPHEIX JIEMEHTOB
(crepxcHe#, TNPOBONOK, KaHaroB) B OecToHHOM cevemmu. [Ipm mopGope apMupoBaHMA
pe3yNnsTaToM SBILIOTCA JUAMETPHl apMATYPHBIX 3J€MEHTOB, KOTOphIe MoOryr OwIThE nmbo
OIMHAaKOBEIMH, JHMOO 0Opa3oBEIBATH IBE IPYNNEL. B KaXIYI0 Tpynmy XOMKHEI BXONHTH
apMaTypHBIC 3IEMEHTHI OFHOro AHaMerpa. B pasHEIX Ipynmax AuaMeTpsl 3JIEMEHTOB MOTYT
OTIMUYaThCA ApyT OT Apyra. Bomee mompobHoe oObiACHEHHE HMOCHEJHETO Ciydas IpHBEJEHO B
npumepe IY.B.1.1 (cm. Puc. IY.1, IY.2).

Hcnone3oBaTs «pa3sMa3aHHYIO» apMarypy, ONpeleiseMyl0 oOIed IDIoIanplo CedeHHsS
apMaTypHBIX 3JIEMEHTOB, NOIYCKAeTCA TONLKO IPH pacyeTe Ha M3THO M BHEHEHTPEHHOE
pacTspKeHHe. B OCTaNbHBIX CIyyasx Takas pacyeTHasd cXema HE PEKOMEHIYeTCs, HOCKONbKY OHa
He HpexycMoTpesa B [1], W pesynbTaTEI pacyeTOB MOIYT HE COOTBETCTBOBATH HOPMAaTHBHBIM
tpebopanusM. [Toatomy B ITocobuu paccMaTprBaeTCs TOIBKO NUCKPETHAS apMaTypa.

IIpu pacdere HPOYHOCTH M TPEIMHOCTOMKOCTH PACCMaTPHBAIOT CEYCHHS KeNe306eTOHHBIX
37IEMEHTOB, MpH pacyeTe NehOPMATHBHOCTH — JKEIE300ETOHHEBIA SIEMEHT UeIuKoM. B
IIoCIeHEM CiIydae MPOXONEHOE apMMPOBAHHE MOXET OBITH MEPEMEHHBIM 0 JJIMHE SJEMEHTA.
CooTBeTCTBYIOIINE NPUMEPH! pacyeTa npreeders! B [Tocobus.

Hexomopble MepMURDBL

lpu onmcanuu ycnoBuit ¥ pe3yiIbTATOB PaCYeTOB HCIONB30BAHLL ClISAYIOmue TepMuBsl [log
IITUTENBHBIME Harpy3xaMu (IpOQO/DKUTENBHOT0 NCHCTBHS) TOHUMAIOTCS HArPY3KH TOCTOSHHEIS
M BpEMEHHBIE MIHTeNnbHBle. [10J KpaTKOBPEMEHHBEIMH HArPy3KaMe (HEIPOXOJUKHTENBHOIO
ZeHCIBMA) NOHHMAIOTCA HArpy3KM IIOCTOSHHBIE, BpPEMEHHBIE IUIMTENbHBIE ¥ BpeMEHHbIE
KpPaTKOBPEMEHHEIE.
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I1. IIpoYHOCTD HOPMAAbHBIX CEYEHN OEeTOHHBIX
91€MEHTOB

B HactosmeM paspgene paccMOTpeHBl Hambonee uacTo BeTpedaompecs OeTOHHEIE
KOHCTPYKIIMH - IIPAMOYTOJbHEIC H3ribaeMble B BHELIEHTPEHHO CXKATEIE 3JeMeHTHl. B pacyerax
HCII0JE30BaHa AetOpMalwORHAS MOJENb.

Ins w3ruGaeMbIX 3/1eMEHTOB ypaBHenma pasgoBecus (8.39) — (8.41) [1] cocroar u3 ABYX
ypapuenwii (8.40), (8.41) opu M_ = 0; ;i = (; N = 0. HemspecTHEIME B ypaBHEHHAX ABISIOTCS

KpHBH3HA '—f— H OTHOCHTENBHAA JeopMaliLi IEHTPa TOKECTH CEUSHHS &, .
’V
Bo BHENEHTPEHHO CXKATHIX 3IEMEHTaX BCErfa YIHTHIBAETCH CIydalfHBIA SKCIEHTPHCHTET B
IByX HampaBiaeHmsax (mn. 5.2.6, 7.1.7 [1]). Ilosromy ¢akTmuecku pacueT Bemercs Ha KOcoe
BHELCHTPEHHOE Coxarue. Mcmomb3yrotcs TpH ypaBHeHHA paBHoBecms (8.39) — (8.41) [1].

i 1
HeH3BecTHBIME B YPABHEHHAX SBILIOTCA KPUBH3HEL =, — H OTHOCHTENBHAS Jedopmanms
]

HEHTpPA TAKECTH CEICHUS &, .
TpeGoranms [1] cumTaioTCs BEIIONHEHHBIMH, €CIIM MaKCHMAabHasA pacdeTHAs OTHOCHTENLHAS
zedopmanis 6ETOHA &gy HE MPEBHITIACT NPEACIEHOM OTHOCHTENEHOM Aedopmanuy GETOHA &p,
(m. 8.1.29 [1]).
Ilpy Heo6XOMMMOCTH UpPOBEPHTH pPacueTHl «BPYYHYIO» DPEKOMEHAYETCA WCHONIB30BaTh
METOIMKH, IpelcTaBneHHble B pasgene IY IS HOpMAambHBIX CEHMCHMH IKeNne300eTOHHBIX

37IEMEHTOB. ApMaTypa NPy 3TOM He YIUTHIBAETCH.

ILA. PexomMeHAarm 110 BHIGOPY NPUMEPOB AAs TECTHPOBAHMS

Huxe nepeumcieHs! (akTopbl, BIMSHHE KOTOPBIX PEKOMEHZYETCH YIHTHIBATB, IPOBEPSA
MPaBUIBEHOCTE PACYETOB NPOYHOCTH HOPMAIBHBIX CeUeHNi GETOHHBIX 3IEMEHTOB.
1. Bun HanpsXeHHOT0 COCTOSHHA — H3THO, BHCHEHTPEHHOE CIKATHE;

2. Kmnacc GeTona;
3. PacuernHas AnuHa 3neMeHTa (IPH BHELIGHTPEHHOM CIKATHH);
4. Cmoco6 ompemeneAms ycwmi ~— pacdetoM [0  JeOpMHpOBaHHON M

HeaeopMupoBaHHOH cXeme (IIpH BHENCHTPEHHOM COKATHH).

ILB. IIpumepsr pacueToB
ILB.1. VIarnGaembiit 9aeMeHT HIPSIMOYTOAbHOTO CedeHMs

YcioBHS B pe3yNBTaThi pacIeTon

Homep | Hccnenye- VYenosns pacyeron TpeGopanns [1]
npu- MBI
Mepa haxTop
ILB.1.1 | Ilpmmep Ilposepra npounocmu. PaccmarpuBaercs | Brmoaseust
6a30BbIi | GeTOHHELI{ 3/I€MEHT OPIMOYTONBHOTO CEYEHHA CO
CleAylommEME Hapamerpams: b = 400 Mu;

h = 400 mM; usrabarommii MmoMent M = 18 xHwm.
Beron Txennni wiacca B25; yp; = 0.9. Hcnomssyercs
TpexnmuHeHHas  pguarpamMma cocTosHMA  GeroHa.
Tpebyercs npoBepHTh NPOYHOCTH CEIEHHUS.
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VCIIOBHS B pe3yNBTATEI pacyeToB (IPOAOIIKEHHE)

1b.1.2 beton Bnuanue xknacca 6emona. cnonsiosan TsKensii | He gwinonHenwl
6eron xtacca B12.5.
Ipmmep I1.5.1.1 (6asoBbi)

Pezynemam. IlomydeHHble pe3yibTaThl npexcrasieHsl Ha Pumc. I 1. MakcumambHas

pacyeTHas OTHOCHMTeJbHast JgedopMmarmsa Oeroma, pasHas 0.0001,

MEHBIIE MpeJeIbHOR

OTHOCHTENBHOM Aedopmanuu OeroHa, pasHo# 0.0035. TpeGopanus [1] BEIIONHEHEL.

Pesyn&dtu pac-sem no acen coqe'rammu Hnrpysolc
aawm CHuIIE2 eunonuem,;

' ;V Kpsispanel dpogonsnoR oce 1/r; ﬂry uu .annocmmx  nedcTus namGarounx
- * WouekTos. M x o # v uomommwau AeHOPUALHA BONOKHA &,

IIpmmep I1.5.1.2

aqempemtem covennn (n.8.1.23 CHul‘l‘.i2)

1, = G000, 105 W, = 60 -10‘ € = 027348 .10

_ omomenman Ascpopisayan oemua

saKCHuanLEal nac\m'rum B  npepienkHan
0.6001 - 0.0035
“ToPBosRRMR CHANIS2 anironHeHb

Puc. I1.1. Peaynerars! permuenns. [Ipumep I1L.5.1.1

" 1 o
Pesyaemam. He cylnecTByeT 3Ha4eHHE KPHBH3HEI — H OTHOCHTENBHOH AedopManuu HeHTpa

Ty

TSDKECTH CEYEHHA €£,, YNOBJIETBODAIOMHKX YypaBHeHHsM pasHoBecus. TpebGosamms {1] me

BBINIOJIHCHBL.
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ILB.2. BHEeLIeHTPEeHHO CXKAThIl 9A€MEHT NPAMOYTOABHOTO CEYeHMA

YenoBus U pesyNbTaTs pacderoB

Homep | MUccnenye- VeroBus pacueToB TpeGopanus
TpH- MBI 1]
Mepa daxtop

1b.2.1 ITpumep Iposepxa  npounocmu.  Paccmarpmpaercs | BrmomseHB!

6a3oBpf | GETOHHBIA 3MEMEHT IPSIMOYTOJBHOTO CEYEHMA €O
crepylomm@Ma napamerpamMm: b = 1000 M
h = 200 mm. Beror Tsokensiif knacca B15; y,; = 0.9,
HUcnonsayercs JIBYXJIHHEHHas JarpamMma
cocrosuns GeToHa. PaccTosama MeXIy cedeHHAMH,
3aKpeIUIEHHBLIME OT CMEHICHHS, B pacueTHas NJAHA
oneMenTa B o0eMX mNOCKOCTAX paBHEI 2.7 M.
Vewnus  OT  Harpy3oK  KpaTKOBPEMEHHBIX
N =900 xH, M = 25 xHwm; myurensasx N = 540 xH,
M = 15 xHwm. TpebGyercs HpOBEpHTH HPOIHOCTH
CedeHH.
ILB.2.2 Beron Bnusnue xnacca bGemona. Vcnmome3oBaH | BrmonHeHEHI
TsoKeNsNs GeTor Kitacca B20.
I1.5.2.3 | llpomonensiii | Bnusnue pacuemnoii onunsi. Paccrosnws mexry | BemonaeHb
u3rud CEYEHHSIMH, 3aKPEIUICHHRIMH OT CMENICHHS, H
pacueTHas JUIEHA 37€MEHTa B 00eHX IDIOCKOCTAX
paeHE! 2.8 M.
I.6.2.4 Bnrusanue pacuema no Oedpopmupoeannoii| BrmomHEREI
cxeme. Cauraercs, 9TO YCHIHMA ONpPEHENCHEL
pacgeToM no Ae)OpMAPOBaHHOHK CXEMeE.
XapakTepucTHKY HANPDKEHHO-AebOPMHEPOBAHEOr0 COCTOSHEA CEHEHHA
Vcnosusie 0603raueHNs oM. pasaen IT
TpenensHas oTHOCHTENLHAL JedopMammn 6eToHA &5 ., = 0.0035
Homep | 3nadeHus HEW3BECTHEIX B YPABHEHHAX paBHOBECHS Eymax Tpebopanus [1]
mpavepa | Ly 106 mm?! | Lx106mm! | g x120°
Ty Ty

ILB5.2.1 0.7167 13.8560 -8.8294 0.0025 BEIMONHEHEL
11.5.2.2 0.1816 4.3868 -4.5024 0.0009 BrImosHeHs
.5.2.3 0.9194 17.8349 -9.8430 0.0030 BrmonHeHH

1L5.2.4 0.3288 6.2015 -6.5795 0.0014 BrimonHeHs!

IIpwyvep I1.5.2.1 (6asosruit)

Pesynomam. MakcuvarsHas pacqeTHas OTHocHrenbHas JedopMauust 6GeroHa, paBHas

&max = 0.0025, MeHsmre npemenbHON OTHOCHTENHLHOM Aedopmanmn GeToHA Ep .y

TpeGosanus [1] BEINOIHEHE!.

IIpymep

I1.b.2.2

0.0035.

Pesynomam. B GasoBoM ¥ paccMaTpHBacMOM IpHMEpax IPHHAT COOTBETCTBCHHO KIIace
6erona B15 n B20. VeemuueHne knacca 6eToHA IPUBOIMT K YMEHBIIEHHIO Ema ¢ 0.0025 mo
0.0009. TpeGoBanus [1] BEOIIONHEHEL
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ITpumep 11.5.2.3

Pesyasmam. B 6a3oBOoM X paccMaTpHBacMOM IPUMEPaxX PAacCTOAHMSA MEXIY CEUYCHHAMH,
3aKpeIIEHHEIME OT CMEINEHUs, B pacHeTHbe JUIMHBI 3JIEMEHTa B 00erX IUIOCKOCTAX TPHHATHI
PaBHEIME COOTBETCTBEHHO 2.7 1 2.8 M. YBeNu4YeHUC paceTOAHUE H PacueTHbIX JUIHH IIPUBOIHAT K
YBENHYEHHIO Eymax ¢ 0.0025 mo 0.0030. Tpebosanus [1] BBITOMHEHEL.

IIpymep 11.5.2.4

Pe3ynbmam. B 6a30BoM H paccMaTpHBacMOM IpUMepax HPHHATO, YTO PacyeT BBIIOIHEH
COOTBETCTBEHHO IO HemedopMHpoBaHHOH M nedopMHpoBaHHON cxeMme. B mociemneM ciaydae
3HAYEHHE Ejmgy, yMeHBbIMaeTca ¢ 0.0025 o 0.0014. Tpe6oramus [1] BHINOAHEHEL.

IL.B. PekoMeHAALIM 110 OLI€HKE Pe3yabTaTOB IIPOBEPKM
IIpaBIMAbHOCTH PacyeToB

C ydeToM pesynbTaTOB, IIONYHEHHBIX B pasgene ILB, Hmke mpuBeneHB! HeKOTophle obimue
HOJIOXKEHHSA, KOTOpBIE DPEKOMEHIYETCA YYHTHIBATE HpPH OLEHKE IPARHILHOCTH pPacyeToB
HPOTHOCTH HOPMAaTBHBIX CeUeHUM GETOHHBIX 3JIEMEHTOB (CM. Takoke paszaen ILA).

1. Tipu yBennmyeHuw xiacca 6eTOHa MaKCHMaNbHas pacyeTHas OTHOCHTeIbHAS AeopMaliis
0eTOHa HE JI0JDKHA YBEMIHBATECS — oM. puMepst [1.6.1.1 m ILB.1.2, I1.5.2.1 n [1.5.2.2;

2. Tlpu yBenudeHHMH pacHeTHOH JUIMHBI BHEIECHTPEHHO CXKATOTO 3JIEMEHTA HIIH PACCTOSHHA
MEXIY CedeHWIMM, 3aKpEIICHHBIMH OT CMEINeHHd, MAaKCHMalIbHad pacueTHas
OTHOCHUTENRHAA Hedopmaiis 6eToHa He MOXeT YMeHBIIHTHCH — cM. npuaMephl ILB.2.1
I15.2.3;

3. Ecnu npu OOMHAKOBBIX NPOYHX YC/IOBHSX IPHUHATH, YTO pacdyeT GBUT IpOBEAEH IO
HenedopMupoBayHOH ¥ NeQOPMMpOBAHHOK cXeMe, TO B TOCHAeNHEM Ciyiac
MaKCHMaibHas pacueTHas OTHOCHTENbHAS AeopMmanus GETOHA HE MOXKET YBEIHYHTHCS.

IIL. IlpeaBapuTeabHOE HaNIpsSIKEHNME apMaTy phl

CornacHo [1], npr obomx crocobax HaTSKEHHS apMarTypsl — Ha ynopsl M Ha 0GeToH —
HeoGXOMMMO BEINOJHHUTE CASHYIOUIHE PACYETHL:

- OOpeNenMT: IepBhle W BTOpHIE I[OTEPH HPEABAPHTENBHOIO HANPMKEHHA apMaTyphl
(. 9.1.3 - 9.1.9 [1]);

- HaliTH YCHIIMS IPENBApUTENBHOrO obxaTug GeToHa ¢ yUeTOM IISpBHIX M HOJHEIX NOTEph, a
TaKKe SKCIEHTPHCHTETH MX npmwioxenns (m. 9.1.10 [1]);

- NPOBEPHTH HANpsXeHHs B OETOHE OpH Iepefade YCHIHA IHpedBapHIENBHOro 00xaThs,
OIpeNenseMoro ¢ y4eToM HepBoix motepb (. 9.1.11 [1]);

- HaliTR JNMHY 30HBI IEPENAYH NPENBAPHTENLHOTO HANPKEHUS Ha OETOH JUI1 apMaTryphl 6e3
JONONHUTENBHBIX aHKEpYIOMMX ycrpokicts (m. 9.1.12 [1]);

- IPOBEPHTH IPOTHOCTH NEMEHTA B CTaHH IpeABapUTeNbHOro o6KaTaa (m. 9.2.10 [1]).

Hwxe npuBe/ieH NepeyeHb NoTepb, HX 0003HaYCHNUS U XapaKTePHCTHKH.
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TloTepn NMpeiBapUTESIBHONO HAPSDKCHHS APMATYPEL

O6o3Ha-~ IpuuuHa noTeph Xapaxrepu-
genHe {ccruiky Ha nyHKTs! [1]) CTHKH
87, Penaxcauus Banpmxenuii B apMarype (a. 9.1.3) 1y, 26
Ag,, Temneparypasi nepenax (m. 9.1.4) 1y
Agn,s Hedopmanua craneroit dopmst, yropos (1. 9.1.5) 1y
Aay,, | HeopMauus aHKepoB HATAKHEX ycTpoiicts (mm. 9.1.6,9.1.7) ly, 16
ﬂams Veaaxa Gerona (1. 9.1.8) 2y, 26
A",_-ga Ionsyuqecrs 6erona (u. 9.1.9) 2y, 26
Aa,,, Tperne apMaTypsl O CTCHKH KaHAJIOB HJIA NOBEPXHOCTh KOHCTPYKIIHA 16

(. 9.1.7)

*XapaKTepuCTHKA TOTeps cocToAT B3 mudpsr m Oyxsu. Ilpdps 1 wma 2 ormocaTcs
COOTBETCIBEHHO K IMEPBHIM MIH BTIOPHIM NOTepsM, OYKBEI «y» HWIH «b» oTHOCATCH
COOTBETCTBEHHO K HATHKCHHWIO Ha ymops! wm OGOeron. Hampmmep, o6osmauenue «2y»
COOTBETCTBYET BTOPHIM IOTEPAM NPY HATHKEHHH Ha YIODHL

B coorsercTBuH ¢ [1] HCIONMBE3YIOT Taoke Cleayrompe 0003HA9CHAS:

4G, (1) ~ CYMMapHEIC [IEpBBIe HOTEPH;

AGo,s + A0 ¢ CMMapHEIe BTOPEIE MOTEPH NPH HATAXKCHHH HA YIOPEL;

A,y + Ab g + Al - CYMMapHEIC BTOpEIE IIOTEPH DA HATSHKEHAH Ha GETOH;
A4, {7) — TONHEIE HOTEPH.

IIL.A. PexomeHAa1mu 110 BRIOOPY IIPMMEPOB AAst TECTHPOBAHISL

Huxe mepeunciiens! GaxTopel, BIMSAHAE KOTOPHIX PEKOMEHAYETCA YYHTHIBATE B pacderax
TIpeBapHTENLHOTO HAUPKECHHA apMaTypBbL.
Cnoco6 HaTAXKeHHs apMaTypHI — Ha YIOPHI MK Ha GETOH;
Cri0co0 HaTKEHHUA HA YIIOPHI ~ MEXaHHIECKUH WIH JEKTPOTCPMAYCCKHEIM;
Knacc 6erona;
Tennosas o6paGorka GeTona;
BrnaxaocTs OKpyKarome cpebl.

LA alb ol 2o
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IILB. HaTsxeHnne apMaTyphbi Ha yIIOPHI

IIL.B.1. DaeMeHT ABYTaBpOBOTO CEUCHMA, OTIpeAeAeHNe IIOTepb
nPeAHANPAKEeHNA, HAIPSDKeHMIA B 0€TOHe, yCHAVIA M 9KCHIeHTPUCUTETOB
o0xxaTHs, AAVHH 30HH IIepejady HallpsDKe i

Howmep He- VYcnosms pacieros
mpumepa | ciIeny-
MBI
bax-
TOp
ILB.1.1 | Ilpm- Onpedenenue xapaxmepucmux obxcamus. PaccMaTpuBaeTca 3eMEHT
Mep | OBYTaBPOBOTO CEYEHHS CO CJICAYIOIMAMH napamerpamu: k = 1500;
6azo- | b = 80; b, = 280; ¥, = 360; h, = 250; k', = 240 mM. Beron TKembI
BB | kiacca B40, nepesaroynas mpounocts 26 Mila. BiaxmocTs oKpyxaromei
cpensl 40-75%. IlpenBapurensHo HampsKeHHas apMmarypa kiacca K1400
muaMetpoM 15 MM. PacTsHyTast apMaTypa COCTOHT M3 4 PIAOB KaHATOB, IO
3 KkaHaTa B pARY, pacionaraeMsix Ha paccrosHuax 50, 100, 150, 200 MM oT
HmkHe#l rpanu cedenma. Cxatas apMaTypa COCTOHT H3 3 KaHaToB,
pacmonaraeMBIX Ha paccrosHEH 50 MM OT BepxXHeH IpaHH CedeHHS
(Puc. 111.1). limna sararuBaemoit apMaTypsl coctasigeT 20 M. Hatxerue
OCYIIECTBIIAETCS MEXaHHIeCKHM crocoboM. HampspkeHns HaTsOHkeHHS
(@m 911 [1]) cocrasmmor 980 MIla. TemmeparypHbii mnepemax
(1. 9.1.4 [1]) cocTapnsger 65°, Jaugasie o cOmmxennn ynopos (. 9.1.5 [1])
u 06 obxatuu ankepos (1. 9.1.6 [1]) orcyrerBytoT. UsrnGarompit MOMEHRT
OT BHEIIHE# Harpy3ku B crapuu obxarud (11.9.1.11 [11) M = 238 xHwm. [Ipu
OeffCTBMH BHEIIHMX HArPy30K HanpsKeHHs B OGETOHE OT HATHKEHNS
apmaTyps! ymensmarorcs (m. 9.1.11 [1]). Tpe6yerca onpemenurTs moTepu
NpeAHaNpsIKSHWUS, HanpskeHUs B OeToHe, yCMNHS M 3KCHEHTPHCHTET
06KaTHA.
IILE.1.2 | Beror | Bauanue xnacca 6emona. Vicnomssopan Tsoxensli Oeron xmacca BSO0.
ITepenaroynasd npogsocTs OeToHa paBHa 32.5 MITa.
mb.1.3 Brusnue mennoeoti o6pabomku 6emona. beToH TONBEPTHYT TEIIOBOK
006paboTke ImpH aTMocdepHOM JABIEHHM.
NLB.14 | Bnax- | Bauanue enaycuocmu oKpyxcarowieii cpedst. IlpuHATa BIaXHOCTH
HOCThH | okpyxatomeii cpezbl mxxe 40%.
NLB.1.5 | Hars- | Bausnue cnocoba HamANCeHuA apmamypsl. Ipunst
EHHE | INMEKTPOTepMHIECKHH CIIOco0 HATHKEHHA.
1M.B.1.6 | Apmu- | Bausnue Henanpazaemoti apmamypst. JIODONHATENHHO YCTaHOBIIEHA
poBa- | HEHanpAraeMasd CXarad NpH OSKCIUTyaTauud apmarypa 3016 A400,
e | a' =100 Mm.
Imb.1.7 Onpedenenue onuuvt 30H4. nepedauu npednanpadicernun. Ilpn

ycnopuax 6azoBoro mnpmMepa Tpebyercs ONpEACHHTh JUIMHY 30HBI
nepesaT# NMpeABAPHTENLHOIC HanpshKeHHs Ha GeToH I apMarypsl Ges
JOTONHUTENBHEIX aHKEPYIOMMUX YCTpoHcTs (. 9.1.12 [1]).
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Pe3ynpTarsl pacyeToB

Tlotepr mpemBapHTENPHOrO HATEKCHHA ONPEACIAOT JUII KAKAOLO psja apMatyphl. B
Tabnmnax IIL1, IH.2 nna xpaTkocTH HpeACTAaBICHH! MOTEPH MIL HauGonee pacTAHYTOH IpH
3KCIUTyaTallHH apMaTypPHl, PaCHON0XEHHOH Ha paccTosHIK 50 MM OT HIDKHEH IpaHu.

Tabsmna I11.1. Ilepebie norepu,

MIla, ans Ban6onee pacTAHYTOM MPH IKCILTyaTALMH APMATYPEI

HOMep A-a:’x Ao’,’a M.pg Agspd» Aﬂ'sp (1)
npuMepa
IIL.B.1.1 52.9 81.3 30.0 19.5 183.7
1IL.5.1.2 529 81.3 30.0 19.5 183.7
1IL.B.1.3 52.9 81.3 30.0 19.5 183.7
IILE.1.4 52.9 81.3 30.0 19.5 183.7
LE.1.5 49.0 81.3 0.0 0.0 130.3
IILB.1.6 529 81.3 30.0 19.5 183.7
Ta6muna I11.2. Bropsie u nonHbie notepu, MIa, ans sauGoinee pacTARYTOM Py SKCITYaTAIHE
apMaTypsl
Homep A e Ac e Aos + A0, Ade,(2)
IpuMepa
IILB.1.1 48.8 89.1 137.9 3215
111L.B.1.2 58.5 73.8 1323 315.9
ILB.1.3 414 75.7 117.1 300.8
IILB.14 48.8 1234 172.2 355.9
IILB.1.5 48.8 93.5 142.2 292.0
IILB.1.6 48.8 96.0 144.8 275.0
Tabmuana I11.3. Ycmmia 06:xaTHd, SKCHEHTPHCHTETH!, HANPSUKEHHA B GeToHe
Homep | Vcowma o6katnsa, | Oxcuentpucarers: | Haupaxenus B Gerone, | TpeGopamms
npuMepa xH, ¢ ygeToM ycunmit o6KaThs, MIla [11x
ToTeps MM, C y9ETOM HaNpPsDKEHAAM
NOTEPH B Gerone
IIepBBHIX | MOJHEBIX | MEPBHIX | HONHBIX | pacdeTHBIE | IpelenbHEbIe
ILB.1.1 | 2111 1784 384 363 13.9 23.4 BrmosHEeHB
mLb.12 | 2111 1784 384 363 13.9 234 BsmomHeHs!
IILB.1.3 | 2111 1833 384 386 13.9 234 BrmomHe s
IMLB.14 | 2111 1708 384 363 139 234 BeImomHeHs!
ILB.1.5 | 2252 1971 384 362 15.0 234 BrnosHeHs
IOLB.1.6 | 2111 1741 392 371 139 234 BrmonaeHs!
Hpyvep I11.B.1.1 (6a3osbni)

Pesynsmam. 3nadeHuA IOTEPs HPEABAPHTENHHOTO HATSHKEHHA apMaTyphl, a Taike yCHIMH
00Xarrs, 3KCHEHTPHCHTETOB, HanpskeHail B Gerone mpeacrapnessl B Ta6mamax IIL1, IIL2,
I1.3. TpeGoBahms K HaupsoKeHWAM B OCTOHE CUMTAIOTCS BHIIOJNHCHHBIME, €CJH PacueTHbLIE
HaNpsHKEHHAS He NpeBEINAIoT npexensabix (. 9.1.11 [1]).
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W

R N T T R

Pac. ITI. 1. I'eoMeTpAYECcKHE pasMephl CEUEHHA H pacTionioxeHue apmaTypsl. [Ipumep IILB.1.1

«Pyunoii» xonmponw. IloTepu OT penakcaupy HANPDOKCHHN apMaTyphl ONpPENENdIOT MO
dopmye (9.3) [1] (upu xiacce apmatypsr K1400 # MexaHHIECKOM cO0CO0E HATSDKEHHS):

da, ={0222= _0.1 —(ozzg?i-ozo)eso—saemn
~ 225E =01 fo, = (0227005 — 0. = 52.9 MHa.

IMoTepu 0T TeMIepaTypHOrO Nepelaza OnpeAensoT no dopmyine (9.5) [1]:

Agy, = 1.25At =1.25 X 65 = 81.3 MIfa.

ITorepn ot nedopmammu cramerOM ¢opmbl, cornmacso m 9.1.5 [1], cocrasusioT
40,3 = 30 Mlla (npu OTCYTCTBHEH MNAaHHBIX O KOHCTPYKHME (GOPMEI M TEXHONOTHE
HM3TOTOBIEHH).

Ilotepu ot medopmampy aHKEpOB HATAKHBIX YCTPOHCTIB onpenensior no ¢opmyie (9.7) [1]
(TIp# OTCYTCTBHM JaHHBIX 00 063KaTHH aHKEepOB):

2
80, =S E, 195000 = 19.5 MIla.

1~ 20000

INommsie 3Ha9eHNA DEPBHIX TOTEPh onpeAenioT 1o gopmyne (9.10) [1]:

B0y = B0y + B0, + A,y + AG,,, =529+ 813 + 300 + 19.5 = 183.7 Mlla.

Hotepu o1 ycamxu 6etoHa ompexnersnotT no dopmyne (9.8) [1] (upu xnacce 6erona B40 u
Kinacce apmatypst K1400):

AG s = & 4,E, =0.00025 X 195000 = 488 Mlla

TNotep ot nomydecTr 6eToHa onpeneAioT no gopmye (9.9) [1]

29



ITOCOBME K CII 63.13330.2012

0.8 a0, 0y

Aaspé = 2 Aa
Y s red

1 @y (145914 0.803..,)

Huxe OnpeacncHbl BXOAAIWHE B (bOpMyJIy BCJIMIMHEIL.

OtHomeHue Moﬂyﬂeﬁ Ynpyrocru GeroHa 1 apMarypsl:

_E _195000__
“TE 36000

ITo Tabnuue 6.6 [1], xoappunuent nonsydectu GeTona ¢, ., = 1.9 (mpu K1acce Setona B40 u
BIAKHOCTH OKpyXaromeii cpenst 40-75%).
ITnomanp 6eTOHHOTO CeyeHUs (BEIUHCIICHHA He IIPUBEICHET):

A =007 M2,

Ilnomans U MOMEHT HHEPLMH NPHBEAEHHOrO CEYEHHs OJIEMEHTa OTHOCHTEIBHO IEHTpa
TSOKECTH CeueHUs (BEMHUCIIEHHS HE IPUBEIEHEL):

A, g = 0.2515u%:1, ;= 007507 .

Paccrosinpe OT HIDKHeH IpaHM IO HEHTPa TDKECTH MPHUBEACHHOTO CEYCHH: (BBIYHCICHHA He
IPUBEACHBI):

Yog = 0774 1.

PaccTosiHpe OT HEHTpa THKECTH NPUBENEHHOrO CEUeHHS O HEDKHETro PANa PaCTAHYTOH npu
SKCIULyaTallUH apMaTypEL:

Yo =0.774— 005 = 0.724

HanpsoxeHns HaTsSDKEHHS apMaTyphI C yJEeTOM IIEPBhIX NOTEPh onpefessoT no 1. 9.1.10 {1]:

Gop(1); = Tipj — Ay = 980 — 183.7 = 796.3 Mlla.

VYewme npexsaputencHOro o6xarusa GeToHa ¢ y9eTOM MEPBEIX HOTEPh OHPEHEIAIOT MO
¢opmyne (9.11) [1] (mpu mromany ceveHns apMaTypsl 4,, i1 15015 K1400):

Py = Za,pja,,,(m = 0.002651 X 10° X 796.3 = 2111 xH.
i

Paccrosinre OT IeHTpa TKECTH apMaTyphl [0 Huimel rpamn ceueHms cocrapnger 0.39 M
(BEIMHCIICHAA HE IPHBEEHEL).
OKCHEHTPHCHTET YCHNHS Pgyy OTHOCHTENBHO NEHTpAa T:HKECTH NPHUBEAEHHOTO IONEPEYHOIO

CeUeHHsT JIEMEHTA - PAacCTOSHHE MEXAY LEHTPaMH TOKECTH apMaTyphl H HPHBEJIEHHOrO
ceveHds:

€gp = 0.774 — 039 = 0384 m.
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Hanpsoxerus B GeToHE 6, = 6y, OT YCHIHSA TPEABAPHUTENHLHOTO OGKATHS C YIETOM NEPBHIX
1oTeph onpeneoT 1o ¢popmyne (9.14) [1]:

o, - —— =

= + -—
2p L.e IL.. \02515 007507 0.07507
=139 Mlla.

P,  Pawewy My (2111  2111x038¢x0.724 238X 0.724) o

red

3nauenus Gy, = 13.9 Mlla mensme 0.9R,, =234 MIla (R, —~nepenaToqHas NpouHOCTh
6erona). ITockomeKy mpu AeliCTBHM BHEIIHHX Harpy3oK HampskeHHA B O€TOHE OT HaTsIKEHHS
apMaTyphl YMEHBIAIOTCA, TO Tpebosanma M. 9.1.11 [1] BemonHeHE!.

Ilo n. 9.19 [1], xo3pdrmment apMmupopaHus AIS KKEOTO PAAa PacTAHYTOH HpU
IKCILTyaTalmy apMarypsl (3015 K1400):

_ 4, 00005301 _ 00067573
Porj =07 = Tgo7 ™ '

TloTepm ot nonsygectr 6erona:

Ao 08X 542x19x% 139 89.1 MII
6 = 7 = . a.
1+ 542 x 00075731 + 2728 X821 (1 + 0.8 x 1.9)

ITonnele 3Ha9eHAS BTOPEIX IIOTEPL:

L, = AGs + Ao, = 488+ 89.1 = 137.9 Mila
O61mue norepu onpeaeyrnot mo ¢gopmysne (9.12) [1]:

Ao = ZAa ¢ = Acy+T, =1837 +1378= 3215 MIla.
H

O6mme OTEpH B apMATYPHBIX KaHATaX, PacoNOKeHHEX Ha paccrosamsx 50, 100, 150, 200,
1450 MM OT HEDKHEH IpaHH CEYeHHS, COCTABJSAIOT COOTBeTCTBeHHO 321.5, 320.7, 319.8, 318.7,
253.6 MIla. BpgrcneHEs BHIOAHAIOT aHAJIOTHYHO ULPHBCACHHBIM BHINE. YCHJIHE B
HanpAraeMo# apMaType ¢ y9€TOM HOJHBIX HOTeph onpejemsnotT o Gopmyrne (9.13) [1]:

Py = Z'Aaw (0., — B0y, )=
7
= 0.0005301 X {5 X 980 — 3215 — 320.7 — 319.8 — 318.7 — 253.6) X 10% = 1784 kH.

Paccrosure 0T HiDKHEH TOYKH CEUEHWS O TOYUKH MPWIONEHUSA YCHIUA Py pasHo 0.411 M

(BEITHCIIEHHS HE IPUBEACHEL).
OKCIEHTPUCHTET YCWIHA Py, OTHOCHTENHHO LEHTPA THKECTH NPHUBEICHHOTO NONEPEIHOro

CCUYCHHA JIEMEHTA - PAaCCTOAHNC MEXKIY TOYKOM IIPHIIOKEHUA YCHIIUSA P(z} ¥ HEeHTPOM TAKECTH
MPHBEACHHOTO CCYCHMA:

opizy = 0774 — 0411 = 0363 »

UucneHHBle 3HAYCHHA BCEX BeJMYMH NOpE «PYJYHOM» KOHTpONE COBMAJalOT C
COOTBETCTBYIOIIMMH 3HAYECHHSIMM, BLMYHUCICHHBIMH IO NpOrpaMME ¥ NpPHBEICHHBIMH B
Tabmuuax ITL1, I11.2, ITL.3.

31



HOCOBHE K CII 63.13330.2012
IIpnmep IILB.1.2

Pesynomam. Kax BugHo us Ta6man L1, 112, B paccmarpuBaeMoM H 6a30BOM mpuMepax
3HAYCHUA HEPBRIX MOTEPh OAMHAKOBBL, a BTOPHIC NOTEpH pasnuyHbL, B paccMarpHBaeMoM
OpHMEpE, [0 CPaBHEHHUIO ¢ 6a30BEIM, OTEPH OT Ycalku OeTona Ac,s yBenuauBatotcs ¢ 48.8 no
58.5 MIJa. JTo cBa3aHO C TeM, 4TO, Kak ciaexyeT u3 ¢popmyis (9.8) [1], norepu or ycankm
NIPOHOPLHORANBHEI MOXYIO YHPYIOCTH 6eTOHA, KOTOPBIA BO3PacTaeT NpH YBEJIHYEHHH Kiacca
6erona. B 10 e BpeMs IOTepH OT MON3YdeCTH GeToHa Agy,e yMeHbmaiorcs ¢ 89.1 no
73.8 MIla, nocKoNbKY MIpH yBENMYCHHH Kiiacca GEeTOHa BO3pacTaeT XKECTKOCTH CEYeHHS, a
ko3¢ dunnenT nomyvectn GeroHa yMeHpImaeTcs — cM. dopMyny (9.9) m Tabmumy 6.6 [1].
Tlomusle notepr yMensmatotes ¢ 321.5 mo 315.9 MIla.

W3 Ta6mamsr I3 Bagmo, uro kimacc OeroHa He BiMSST Ha YyCWwnusa obkarud, HX
SKCHEHTPHCHTETHl H HaupsokeHHs B OeroHe - 3HAYEHHA STHX BEJIMYHH OJMHAKOBEI B
paccMaTpHBaeMOM K 6230BOM IpHMeEpax.

Tipsovep I11L.B.1.3

Pesynemam. Cornacuo um. 9.1.8, 9.1.9 ]1], mpu Temnosoif obpabotke GeroHa moTepH OT
yCauK¥ W MON3y9eCTH, OupeAeideMBle COOTBeTcTBeHHO mo dopmynam (9.8), (9.9) [11,
ymHoxaroTcs Ha koaddumuent 0.85. Kax Bummso 3 TaGmamer L2, B paccmarpuBacMoM
IpuMepe yIOMSHYTEIe notepH Ha 15% menbine, 9eM B 6asoBoM nmpamepe. Bemencrsme sroro B
paccMaTpHBacMOM IIpAMEpE MONHbIC IOTEPH YMEHBMIAIOTCA, 4 YCHAHE 00XKaTHS € Y4EeTOM BCeX
[OTeps ' § SKCHEHTPHCHTET IPHIOKCHHL 3TOTO YCHNHA YBEIMIHBAIOTCA, WO CPaBHEHHIO ¢
COOTBETCTBYIOMUMH 3HAUECHUAMHE B 6a30BOM IIpHEMEPE.

IIpyvep I11.B.1.4

Pesynomam. Cornacio n. 9.19 u Tabmame 6.6 ]1], npu yYMCHBIICHHH BIaXHOCTH
OKpYKaIomei cpeXsl Bo3pacTaeT Ko3(pGUIHEHT NON3YIeCTH @y, ., H YBEIHIMBAIOTCA HOTEPH OT
nomsyuect Gerona ¢ 89.1 Mlla B Gaszosom mpumepe 10 123.4 MIla B paccMaTpuBacMOM
npuMepe. [TosToMy yBEIMYUBAIOTCS NONHEIE IIOTEPH, M YMEHBINAOTCA YCHIHA OOXaTHA C
ydeToM HomHbIX noteps (cM. Tabmumer I11.2, I1.3).

pumep II1.B.1.5

Pesynemam. B paccMarpupaeMoM H 6a30BOM mpuMepax 3HAYEHHA MOTEPh OT PENaKCaIMH
HanpsokeHuit apMarTypel Ad,; paBHEI cooTBeTCTBeRHO 49.0 M 52.9 MIla. Pasnnua obbsacusercs

TEM, UTO NpPH IEKTPOTEPMHYECKOM H MEXAHMHECKOM CIOCO0aX HATAKCHMA HOTEpH Ady,y
OIpeAemOT COOTBETCTBEHHO 1o popmynam (9.4) m (9.3) [1].

KpoMe ToOro, mpm SneKTpOTEpPMHYECKOM cHocobe HATSDKCHHA apMarypsl IIOTEpH OT
nedopMamun dopMmer u or mehopManmuE aHKepoB HE yuMTHBawTca (mm. 9.1.5, 9.1.6 [1]).
TlosToMy B paccMaTpHBaeMOM IpuMepe 86, = Ao, = 0. OTmH4atoTcs Takoke younus obxarud
C YUeTOM HepBhIX ¥ nonHbX moteph (Tabmima II1.3), a Taxxe noTepu oT ycanky Getona Ad,e
(Tabmma II1.2), mockonbKy HOpH ONPERCNCHHM YKa3aHHBEIX BEJHYHH MCIONB3YIOT 3HAYCHHA
TIEPBEIX TIOTEPb.
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ITpyvep I11.5.1.6

Pesynbmam. B paccmatpuBaeMom M 6a30B0M NpHMepax 3HaA9eHUS YOI 06XKaTHs C YIETOM
NOJHEIX DOTEPh pPaBHBI COOTBETCTBEHHO 1741 u 1784 xH. Vmensmenue yowmit B
PaccMaTPHBACMOM TPHMEDE CHY34HO C YYETOM COKMMAIOMHX HANPSKCIME B IeIarmparaeMoi
apMaType, YHCICHHO PaBHEIX CyMMe IIOTEpb OT YCaZKH H ION3ydecTH GeToHa Ha YpOBHE 3TOM
apMatyps! (m. 9.1.10 [1]). Tlo To¥f e OpHYMHE OTIMYAIOTCS M SKCIEHTPHUCHTETHl YCHIIHL
06xaTHA ¢ yueToM HONHBIX HOTeph. Kpome TOro, Ha BENWYAHB! SKCLEHTPHCUTETOB € YYETOM
HepBHIX M ITONHBIX ITOTEPh BIMACT PasHUIA B NOJNOXEHHH NEHTPOB TDKECTH IPHBENEHHOIO
CeUeHH M3-3a yIeTa B pACCMaTpPHBAcMOM MPAMepe HeHanparaeMoi apMaTypEL

ITpnmep I1.B.1.7

Pesyavmam. Cormacro dopmyme (9.15) [1], AmmHa 30HBI nepesauu NpeXBapUTEIBHOTO
HaupsokeHMsS Ha OeTOH g apMaTypsl 0e3 JONOJHHTENBHEIX aHKEpYIOLIMX YCTPONCTB
cocTasiser 969 M.

II1.b.2. DaeMeHT AByTaBpOBOTO CEYEHNS, [IPOBEPKA MPOTHOCTI IIPH
ooxaTHUu

VenoBus M Pe3yIbTATEL PACYETOR

Homep Hccnenye- Vcnosusa pacyeTos TpeboBanus [1]
npu- MBI
Mepa taktop
nLb.2.1 Ipumep IIpoeepra  npounocmu.  PaccmarpuBaercs | Brmonnens:

6a30BEirit JBYTABPOBOE CEUCHHE C TEMH XK€ I1apaMeTpaMH,
apMHpOBAHHEM, XapaKTEPHUCTHKAMH MaTepHANOB H
HaToKeHns, 9To ¥ B pamMepe IILB.1.1. Tpebyerca
HPOBEPHUTH NPOYHOCTH CEICHHS IPH 06KATHH.

I1.B.2.2 | ApmupoBanne | Bausnue OononnumensvHoli HeHanpazaemodi | BemonseHs!
apmamypel.  YCTaHOBJCHA  AONOJHHTENbHAsA
HEeHalpsTaeMas apMaTypa Takad Xe, Kak B
npumepe I1LB.1.6.

Hpymep 111.B.2.1 (6a3oBbn1)

Pewenue. Tlpu pemennn 3anaysl ycuiue B HanparacMol apMaType ¢ yi1€TOM HEPBEIX NMOTEPh
BBOJAT B pacyeT KakK BHEIIHIOIO IpojionbHyIo cuiy (m. 9.2.10 [1]). Ilpu stoM mpmExiianpiBaioT
TaKXeé BO3HHKArOINMi M3rmbaronuit MOMEHT C YYEeTOM MOMEHTa OT BHENMHEH Harpyskw,
nekcTByromero mpu oGxarmn. Ha atm ycmmma (6e3 yuera ciyyaliHOTO SKCHEBTPHCHTETA)
IPOBEPAIOT IIPOYHOCTH BHEHNEHTPEHHO CXaroro GETOHHOrO 3JMeMEHTa IO JAc(OpMAalHOHHOM
mozem (cM. Pasgen II sactosumero IToco6us).

Pesynomam. [leticryrommue ycumaa: N = 2361.5 xH, M = -722.5 kHwm. B pesynsrare pemenuit
ypaBHeHHH paBHOBECHA MOJNYdYeHH CIACHYIONIHE 3HAUCHHA HEM3BECTHBRIX: KpDHBH3HA
;1- = -0.2337%x107¢ wm~1; orHOcHTENEHas AedopMaUHs B IEHTPE TOKECTH CEYEHHS
¥
£, =-2.0647X 107, OTpuIaTCNEHbIE 3HAYCHHS MOMEHTA M H KDHBH3HEL ri yKa3BIBaIOT Ha TO,

¥
910 AeHCTBYIOMME MOMEHT pacTATHBAET BEPXHIOIO I'paHb cedeHHA. MakcHMaibHas pacdeTHas
OTHOCHTENbHAA HedopManud OeToHA Emge = 0.0005 Menpuie mpenenbHON OTHOCHTEIBHOH

nedopmanuu 6eToHa &,y =0.0028 (1. 8.1.30 [1]). Tpebopanus {1)] BEITONHEHBL.
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IIpymep 111.B.2.2

Pesynomam. [eicteyrompe ycwnmst: N = 2361.5 xH, M = -7424 xHwM. Vemuuenue
u3rubaromero MOMEHTa, II0 CPaBHEHHMIO ¢ 0a30BRIM DPHMEPOM, OOBACHAEICH CMEIICHHEM
HeHTpa THKECTH MPUBENEHHOTO CeYeHWs M3-3a [OCTAHOBKH IOMOJIHHTENLHON HEHalpAraeMol
apMarypbl. B pesynprare pemenuit ypaBHeHE#H paBHOBECHS NOJYYCHBI CICIYIONME 3HAYCHHS
HEM3BECTHBIX: KPUBH3HA :—y = -0.3485X% 10™° MM, oTmOCHTeNBHAS HeopMalHs B UEHTpe
TSKECTH cedenus &, = -3.1346X 107 Us-3a yBenmyemnms m3rmbaromero MoMeHTa

MakCHMaJlbHas pacyueTHasA OTHOCHTebHAd AeopManda 6eToHa Emy: = 0.0006 Bo3pacraer, o
CPaBHEHMIO CO 3HayeHweM B 0a30BOM NpuMepe, HO OCTAa€TCd MEHBHIE NpeleNbHON

oTHOCHTeNnbHOH aedopManun GeroHa &, = 0.0028 (m. 8.1.30 [1]). TpeGopamma [1]
BBIIOJTHEHHL.

II1.B. Harsoxenne apMaTyphl Ha 6eTOH

II1.B.1. DaeMeHT AByTaBpOBOTO Cedenusl, OIIpejeeHye IoTepb
NpeAHaNpsIKeHMs, HaIIpsDKeHwit B 6eTOHe, yCUAMii 1 9KCIIeHTPUCUTETOB
06>xaTHs, AAVHBI 30HHBL Iepe a4y HaIPAKeH

Homep Hc- VYcnosus pacgeTos
npumepa | ceny-
eMBbIi
tax-
Top

IL.B.1.1 | Ilpu- Onpedenernue xapakmepucmux 06Xcamua. PaccMaTpuBacTcs MEMEHT
Mep | ABYTaBpOBOTO CEYCHHA C TEMM K¢ IapaMETpaMH, 4T0 W B IpAMEpe
6azo- | IIL.LB.1.1. IIpu ompenencHHH NOTEph YYHTHIBAIOTCS HOTEPH OT TPEHHL O
BB | CTEHKH KaHaNOB C MeTaUIHMYecKod mosepxHoctsio (1. 9.1.7 [1]). Mnuua
y4acTka OT HATsDKHOTO YCTPOHCTBA HO PacdETHOTO CEUCHMA COCTaBIAET
10 M (m. 9.1.7 [1]). Tpebyerca ompemexuTs NOTEPH MPERHANPDKECHHS,
HanpsDkeHHs B 6eToHe, YCHIHS H SKCHEHTPHCHTET 00KATH.

IIL.B.1.2 | Beron | Bauanue xracca 6emona. Kax n B npumepe II1.B.1.2, ucmoms3oBan
ToKensii Geron kimacca B50. Ilepenarousas mpouHocTh OeToHa paBHA
32.5 MIla.

IIB.1.3 Bnunnue mennosoii obpabomiu 6emona. Kax n B npuamepe IILB.1.3,
GeTOoH NOABEPrAYT TeIWIOBoH 00paboTKe MpH aTMOCHEPHOM NABNEHHH.

IIL.B.1.4 | Bnax- | Bnuauue enasxcnocmu oxpyscarowieii cpedst. Kax u B npamepe 111514,
HOCTh | IpHWHSATA BIAKHOCTh OKpyXaromei cpefibl Hike 40%.

IILB.1.5 | Apmu- | Bauanue uenanpszaemodé apmamyper. Kak w B npumepe I11.5.1.6,
pOBa- | OIOJHWTENEHO YCTAHOBJICHA HEHAHpsATacMas CKaTasd IIPH SKCIUIyaTalUl
aue | apMarypa 3016 A400, &’ = 100 Mm.

IILB.1.6 Onpedenenue onunsl 30HuI nepedauu npednanpadycenun. Kak n B
npuMepe IILB.1.7, npm ycnoBmax O6azoBoro mpumepa TpebGyercs
OnpenendTs JUIMHY 30HBI IEpeladyd NpeABapHTENHLHOrO HAUPDKEHHs Ha
GeroR Wit apMarypsl 6e3 MOHONHMTENBHBIX AHKEPYIOMMX YCTpOHCTB
(. 9.1.12 [1]).
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Pesynbrars! pacyeToB
TloTep NpesBapHTENLHOr0O HATSXEHHA ONPENENAOT I KaXIOro cNlos apMarypsl. B
Tabmaue MI.5 mna KpaTKOCTH NpeAcTaBleHbl NOTepH [UIA Haunboiee pacTsHyTOM mpH
IKCTUTyaTalTMy apMATYPBI, PACTIONOKCHHOIH 118 pacoTosiHl 50 MM OT HIDKHEI rpaHH,

Tabmuna II1.4. ITeperie notepy, Mlla

Homepa Ad,, 40y, Ad ity
TIPIMEpPOB
IIL.B.1.1 - IIIL.B.1.5 19.5 29.0 48.5
Tabmuna I1.5. Broprie u noxmsie norepu, MIla, aya Han6onee pacTAHYTOH IPH SKCILTyaTayy
apMaTyphl
Homep 1A T E. 7. . DG,y + BO o+ 80, | 86,0
IpHMepa
I.B.1.1 529 36.6 106.7 196.2 244.7
IILB.1.2 529 439 88.4 185.2 233.6
.B.1.3 52.9 36.6 90.7 180.2 228.6
IILB.1.4 52.9 36.6 147.9 2374 285.9
OiB.1.5 52.9 36.6 106.6 196.1 244.6
Ta6muna ITL.6. Ycunmns 06xarus, S5KCIEHTPUCHTETD], HallpshkeHus B beTore
Homep | Vcwms o6xarms, | Oxcmentpucurerst | Hanpsokenns B 6erone, | TpeGopamns
IpEMepa kH, ¢ ygeTom ycwmii o6xaTus, Mila 1)1k
noTeps MM, C y4EeTOM HanpsHKEHUIM
oTepPh B Gerone
NEPBBIX | MTONHBIX | HEPBHIX | NMONHBIX | pacdeTHbIe | NpeAebHbIe
ILB.1.1 | 2469 1997 384 360 16.6 234 BrmonHens!
HIL.B.1.2 | 2469 2019 385 366 16.7 234 BrimonseHs!
IL.B.1.3 | 2469 2033 384 364 16.6 234 BrmionHeHE!
IIL.B.14 | 2469 1905 384 349 16.6 234 BrmonueHs1
IILB.1.5 | 2469 1981 392 371 16.7 23.4 BrlmonseHs!
Ipymep I11.B.1.1 (6asosniii)

Pesyppmam. 3uadenus noreph MPEABAPUTENEHOrO HATDKEHHS apMATyPH, a Taloke yCHIHi
o0xaTHA, 3KCLCHTPHCATETOB, HanpsDkeHnH B GeroHe mpeacraBieHs! B Tabnumax 114, IILS,
II1.6. TpeGoBanus K HanpsxeHWsSM B GeTOHE BEINONHEHEI, HOCKONBKY PacyeTHHIC HAMP/KCHM
He IpeBBIAIOT NpeneibHbX 3Hadernit (. 9.1.11 [1]). CpaBauM HOMydeHHEE XapaKTePHCTHKY
HpeQHAnpsDKEHHs. B PacCMaTpHBacMOM IpHMepe (NIpH HaTskeHMM Ha GeroH) u B Ilpumepe
II1.B.1.1 (Tip# HaTsHKEHHUH Ha YIIOPEIL).

Coryaceo 1. 9.1.2 [1], npr HaTsKeHRH apMaryphl Ha 6€TOH IEpBEIE HOTEPH ONpPEACIIOT OT
nedopMannn aHKepoB (Ady,,) B OT TPEHHS apMaTyphl O CTEHKH KaHANOB MM IOBEPXHOCTh
KOHCTPYKIHH (AG,,;). 3Hauenns Ad,,, =19.5 MIla onunaxoBH npu HaTAKEHHH Ha GETOH U Ha
ymopsl. CyMMapHBle IEpBHIE NOTEPH IpH HATSOKCHMM Ha GeToH Ady,(y; = 48.5 Mlla
OKa3bIBAJOTCA CYIIECTBEHHO MEHBINE, YeM IIPH HaTsOKEHUH Ha ymopsl (183.7 MITa).

Ilpn HatsxeHuH apMarypbl Ha O€TOH NOTepH OT peNakcalMy HalpskeHUH B apMarype
Ady,, =52.9 MIla Takue e, KaK P4 HATSDKEHUH HA YIIOPLI, HO OTHOCATCS KO BTOPSIM HOTEPAM.
Cornaceo m. 9.1.8 [1], Dpu HaTDKeHMM HA YHOpEl NOTEpH OT ycauku OeroHa
Ag,,5 = 36.6 MIla npuaBEMatoT Ha 25% MEHBIIEMME, YeM Ad,,s = 48.8 MIla npu HATKEHHH Ha

YIOpHI.

35




IOCOBHE K CH 63.13330.2012

Ilpu HaTsKeHMH Ha GETOH yCHIHA 00XaTHA ¢ YYETOM IepBbIX moteph 2469 kH oxaspBaroTCs
Gonbme, wem 2111 kH npE HaTaXeHWM Ha YMOPH, MOCKOJNBKY, KaK YKa3aHO Bblle, HEPBEIE
NOTEPH NIPH HATSDKEHUH Ha 6ETOH MeHbINE, 9eM NPH HATSKCHHM HA yHOpHL. Benenctsue atoro
TpH HATSDKEHWH HA OETOH BO3PAcTAlOT HANPSKEHHS Oy, ;, ONPEACISEMBIE C YYETOM HEPBHIX
noteps ¥ Bxomsmye B dopMyny (9.9) [1], mo KOTOpoil ompeseMOT NOTEPH OT HON3YYECTH
Getona Ad,,. IlosToMy s1r motepy, pasrsie 106.7 MlIla npu maTkeHEE Ha GetToH, Gosbuie
cooTBercTByIoIero saayenus §9.1 MIla npy HaTsDKEHUY HA YIOPEL

Ipu HaTsOKeHAH Ha GETOH yCHIHA 06XKaTHA C y¥eToM HONMHEX notTeph 1997 xH okaspiBaioTcs
Gonbme, gem 1784 xH npw HarsxeHmH Ha ynopsl. IIoSTOMy BO3pacTalOT M HAUPKEHHWS B
6etoHe; paBHble 23.4 u 13.9 MIla npu HaTAXeHMH COOTBETCTBEHHO Ha GETOH ¥ Ha YHOPEL

Hprmep I11.B.1.2

Pespnomam. Kax summo w3 Tabmun IIL4, IIL5, B paccMaTpuBaeMoM M 6a30BOM IpHMepax
OJMHAKOBHI 3HAYCHHSA IIEPBRIX HOTEPH, @ TAIOKE NIOTEPH OT PeliaKCaliy HaNpPsDKeHuH B apMaType
Ac,,, . [ToTepH e OT ycama B NON3yuecTd G6eTOHa pasIHEL

B paccmarpuBaeMoM NpEMEpE, MO CPAaBHEHHIO ¢ 6a30BEIM, HOTEPH OT YCaukH GeToHa Ady,s
yBenmaumBaiorcs ¢ 36.6 no 43.9 MIla, a norepu ot nmoysyuecTd Gerona ymenpmarorea co 106.7
o 88.4 MIla. Ilonesie morepu ymensmaiores ¢ 244.7 mo 233.6 MIla. Pesynpratn m HX
HMHTEpIpeTalNs aHAIOTHYHBI H3NIOXKCHHBIM NpH cpaBHeHHH npumepoB IILB.1.2 u IIB.1.1 B
Cliydae HaTsHKEHHA Ha YIIOPEL

U3 Ta6nunst 1.6 BuaHO, 9T0 NOBEILIEEHE KJIACCAa GETOHA HECKONBKO YBENHHHBACT YCHIIHA
obxaTusl C Y4eTOM MONHBIX WOTeph. YCHAHA OOXKATHL C YJeToM HEpBEIX TIOTEpS,
SKCHEHTPUCHTETE M HamnpsDkeHHs B OeTOHe OIHMHAKOBEI B paccMarpHBaeMoM H 0a3oBoM
TIpEMepax.

IIpmmep II1.B.1.3

Pesynomam. Cornaceo 1. 9.1.9 11], mpu rennosoii o6paborie GeroHa 0TEpH OT yCaiKd K
nomsydecTH ymHoxatoTcs Ha Kkoadduumenr 0.85. Kax Bummo u3 Tabmumm IILS5, B
paccMaTrpHBacMOM IpHUMEpe YHOMAHYTHE IOTEpH Ha 15% MeHbIme, 9eM B 6a30BOM HpHMEpE.
BcenexcrBre 3TOT0 B pacCMaTpHBAeMOM INPHMEpE MONHbIC NOTEPH YMEHBIIAIOTCA, a YCHIHE
o6xaTHsd C y4eToM BCeX MOTEph YBENMYMBACTCHA, MO CPABHEHHIO C COOTBETCTBYIOIIMM
3HaYeHHEM B 0a30BOM MpUMeEpeE.

ITIpyvep ILB.1.4

Pesyaomam. Ilpa yMeHbIDEHHH BIAKHOCTA OKPYHKAaIOIHCH CPEHB! YBEIHYHBAIOTCA IOTEPH OT
nonsydecta Geroma co 106.7 MIla B 6asosoM mpmMepe mo 147.9 MIla B paccmaTprBacMoM
npumepe. IlostoMy yBenuduparoTcd MONHBIE HMOTEPH H YMEHBIIAIOTCH YCHIMA o6xkatms ¢
yderoM nonuex moteps (cM. Tabmmmer IILS, II1.6). Pesymsrarht B HX HHTEpHpeTamds
AHAJIOTAYHB! M3/I0KEeHHEM Mg mpaMepa I11.5.1.4 B cirydae RaTsHKeHAS Ha YOOPHL

ITpumep NLB.15

Pesyavmam. B paccmarpuraeMom H 6a30BOM IpuMepax 3HAYCHHA YCHIAH 00XKaTHA C yIeTOM
TIONHEIX NOTeph PaBHE! COOTBeTCTBEHHO 1997 1 1981 xH. OTnwgaroTest Taloke SKCICHTPACATETH
yeunuili oOXarmA C y9eroM mepBHX W NONHBIX ToTeph. Ilomydemmbie pe3ymbTaTsl M HMX
HHTepnpeTalns aHANOTHYHEI H3NOXKEHHBIM M DpuMepa IILB5.1.6 B ciydae HaTsKeHHs Ha

YTIOPBL
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ITpmmep IILB.1.6

Pesynvmam. [inuna 30H5I iepeayus IpeaBapATeIbHOIO HANPSDKCHHA HA 6ETOH I apMaTyphL
6e3 IOIONHUTENHHEIX aHKEPYIOIUX YCTpoMCTB coctapiaser 1134 MM, uro Gomsme dYeMm
AHAJOTHYHAL BCIMYHES, IoXy4ennad B mpuMepe MI.b.1.7 OpH NaTsHKENHH apMaTypLI Ia YIIOPLL.
PaszHuna oObAcHACTCA TeM, 9TO BeJMYHHA YCHIHMA OGXATHA C YJYETOM IIEpBBIX IOTEph OpH
HaTsDkeHuH Ha 6eToH 2469 xH Gonpme coorBercTByfomeii Bemamusl 2111 xH npa HaTsxeHHH
Ha YIOpsl. B CBA3% C 3THM NpH HATKEHHHA Ha GETOH OKashIBAIOTCA GOIbIe HANPAKEHHA Oy,

Bxopmsamue B gopmyy (9.15) [1], no xoTopoit onpeReNIoT JTHHY 30HbI IIEpeNayy HapsDKEeHHH.
II1.B.2. DaeMeHT AByTaBPOBOTO Ce4eHMsI, IPOBEpKa IIPOTHOCTH IIPH O0KATIIL

VCloBHs M pe3yibTarhl PacYeToB

Homep Hccnenye- Vcnous pacueron Tpebonanns [1]
npu- MBI
Mepa paxrop
IILB.2.1 Tpamep Ilposepxka  npounocmu.  PaccmarpuBaercs | BeONHEHE!

6azoBeIit JBYTaBPOBOE CEHYCHHE C TEMH XXKC IlapaMeTpamH,
apMHEpPOBaHUEM, XapaKTEPHCTHKAMH MaTepHalioB H
HaTsOKeHus, uro 1 B npumepe IILB.1.1. Tpebyerca
TIPOBEPUTH IPOYHOCTH CEIEHHS IPH 00XKaTHH.

II1.B.2.2 | ApmmpoBaune | Bauswnue oOononnumensuoli Henanpazaemodi | BsmonHeHE
apmamypsl.  YCTaHOBIeHa  JOTOJNHHUTENHHAs
HeHampsraeMasd apMaTypa Takad e, KaKk B
npumepe 111.B.1.5.

Ipimep I1LB.2.1 (6asosnii)

Pewienue. Xop pelreHrs 0CTaCTCA TAKHAM XK€, KaK IIPH HATHKCHHH apMATYPHI HA YHIOPEL — CM.
npumep IILB.2.1.

Pesynomam. Jleiicteyrome yemmus: N = 2795.1 kH, M = -898.9 xkHM okaspeaiorea Gonpme
oo abCcOIOTHOM BENIMTNMHE COOTBEICTBYIOINMX 3HaueHmit N = 2361.5 xH, M = -722.5 xHum,
nonyveHusix B npuMmepe II1.5.2.1 npu HaTsHKeHHH apMaTyphl Ha yIOpEL Bospacranue ycumuit
OOBACHSACTCS TEM, UTO CYMMapHBIe IIEPBHIC MOTEPH OKA3BIBAIOTCH MEHBIIE IPY HATOHKCHUH Ha
Geron, ¥eM WpH HATSKCHWM Ha YHOPEL OTO NPHBOAMT K BO3PACTAHMIO HANPKEHHH G, B
tdopmyne (9.17) [1] u, cnenoBaTensHO, K BO3PACTAHUIO YCHITHIM,

B pesymsraTe peumeHHE ypaBHCHHH PpaBHOBECHA MONYYECHBI CHEAYIOMME 3HAYCHUA
HEW3BECTHBIX: KpHBH3HA ;’; = -0.3068X 1076 mre™%; oTHOCHTENBHAT ZedopManus B HEHTPE

TSUKECTH CeIerns £, = -2.3635X 10™*. MaxcamansHas pacdeTHas OTHOCHTENbHAs Ae(opmars

6eToHa Eymgy = 0.0007 MeHBIIE NpeReTsHO oTHOCHTENbEON AedopManuy 6eToHa & =0.0028
(1. 8.1.30 [1]). Tpebopauus [1] BemonHeHsl. Bee pe3ysneTaThl aHANOI'MYHLI NONYYEHBBIM IIPH
pemenun npumepa I11.5.2.1 B cny4ae HaTsDKEHHS apMaTyphl Ha YIIOPEL

IIpymep IILB.2.2

Pespnsmam. [leiictBytomue yeumus: N = 2361.5 xkH, M = -922.4 xHwm. B pesynprare pemenumit
ypaBHEHHH paBHOBECHS HOJYYCHHl CICAYIOIIHE 3HAYEHWS HEW3BECTHHIX: KPHBH3HA

;_1— = -04329% 10™® Mm™; ormocmTembHas JeopMALEA B LEHTPE TMKECTH CEYEHHS
¥
& = -3.7098x 107%, MakcuMansHad pacyeTHas OTHOCHTeNbHas pmedopmamms Geroma
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Evmax = 0.0008 MeHbINE IMpeHeNBHOro 3HaueHua &, =0.0028 (n. 8.1.30 [1]). Tpe6opanui 1]
BBIIOJHEREL. [JOMydeHHBIE Pe3yNbTATH H HX HHTEPIPETAUMA AHATOTHYHB! NPUBEACHHBIM LA
npumepa I11.5.2.2 npu HaTDKEHUY apMaTypHI HA YIOPHL.

IILT. PekoMeHAaIy TI0 OLIeHKe pe3yAbTaTOB IIPOBEPKM
MPaBMABLHOCTH PacIeToB

Huke DpHBeZEHEI HEKOTOpHIE OOLIME IIONOXEHHsS, KOTOPHIMA CIEAYeT PYKOBOICTBOBATHCS
YIPH OLCHKE IPaBIEHOCTH PacyeToB NpeHanpKeHus apMaTypsl. [Ipu cpaBHEeHHH pe3yiTbTaToB
B CI[ydae HATSDKEHHS apMAaTypEI Ha YIOPE! M Ha GEeTOH Npeanonaraercs, 9o BCe Mpovre YCIOBHA
OJ[HAKOBEL

L
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CpaBHeHHC pE3yNbTAaTOB pacyeToB [pH HaTOKEHHH HA YIOpPHl ¥ Ha GeTon (cM.
mprMeps! 1ILB.1.1 i I11.B.1.1) nmoka3ssiBaer.

- CyMMapHEpIe IepBbIe IIOTepH OKa3kBAIOTCA CYLIECTBEHHO MEHbIIE NIPH HATKECHUH Ha
GeToH, YeM NPH HaTsSHKCHAH Ha YIIOPEI;

- ycmnus o6XarTHg ¢ y4eTOM IepBLIX M IOJHEIX IOTepb OKa3hiBaloTcA Gonblme mpu
HaTsSOKEHHH Ha 6eTOH, 9eM NPy BATSKESHHHA Ha YIIODEL

B ciyyae npoBepkE MPOYHOCTH NpH 06XkaTHY AeHCTBYIOMME YCHIUS OT HanmparaeMoH
apMaTypsI (IpONONEHAs CHIA M MOMEHT) OKa3bIBAIOTCH GOIbIIE IpH HATHXECHHN Ha
YTIOpBI, 9eM NpH HaTDKeHHMW Ha GeToH. BenemcTBue 9Toro mpH HaTSXEHHH Ha GeTOH
OKa3pIBAIOTCA OoJNblme M MaKCHMAlbHad pacyueTHas OTHOCHTENbHasd medopmanms
6etrora — cM. mpumeps! [1L5.2.1 u I11.B.2.1.

Jimiaa 30HEI epeiaudl NpeIBapUTelIbHOrO HampmKeHHs Ha 6eToH IUIA apMaryphl 6e3
JIOTIONHUTE/LHBIX AHKEPYIOIEX YCTPOHCTB OKashiBaeTCs GOJbille NP HATSOKEHHH Ha
6eToH, yeM NPY HATSOUKCHHH Ha yIophl — cM. npumMepst IILB.1.7 u IILB.1.6.

Ilpu ysemuuenmu Kiacca GeTOHa MOTEPH OT YCaAKH YBENHIHBAIOTCA, a MOTEPH OT
TION3YYECTH ¥ IOJHEIE IIOTepH yMeHbmaloTca — cM. mpumepsl IILB.1.2 u IILB.1.1,
nm.B.1.2u ILB.1.1.

Tlpn Temnosoit oGpaGoTke GeroHa YMEHHIIAIOTCE MOTEPH OT TON3YYECTH NpH
HaTSDKEHHU Ha YIOPH ¥ Ha GETOH, a TAKoKe MOTEPH OT NON3YYeCTH HpH HATHKEHUH Ha
yrmopsl. IonHEIe mMOTEpH YMEHBINAIOTCS, a YCHIIME OOXATHS C Y9eTOM BCEX HOTeph
yBenuuuBaeTcs — cM. npuMepst 11L5.1.3 u ITLB.1.1, 1IL.B.1.3 u HLB.1.1.

Tlpn yMeHBINCHHM BIKHOCTH OKDYXAOmEH Cpelbl YBEJIMYUBAIOTCA IIOTEPH OT
HonsydecTH 6€TOHa M NONHBIE NOTEPH, YMEHBINAIOTCH YCHIHMA OOXaTHi C yIeToM
HOJHEIX ITOTeps — cM. mpuMepst 1ILB.1.4 1 ILB.1.1, IILB.1.4 u IIL.B.1.1.

IIpu snexTpoTepMUYECKOM crmocofe HATOKECHHA apMaTypsl IOTEPH OT pelaKcaluy
HaNpsXeHH! B apMaType OKasHIBAaIOTCA MeEHbIUe, 9eM IIpH MeXaHW4ecKoM crocobe
HaTsLKeHUA — oM. npuMepst IILB.1.5 u II1.B.1.1.

TloctaHoBKa JOmONHWTENbHOH HEHaNpATaeMOH apMaTypsl YMEHBIIAET YCHIIHA
obxarud, ompefendeMble C YIETOM MOJNHBIX NOTeps — cM. mpuMephl IILB.1.6 m
ILB.1.1, II.B.1.5 1 IL.B.1.1.

B ciyuae npoBepkH HPOYHOCTH NpH OOXKAaTHHM IIOCTAHOBKA JOMONHHATENBHOH
HEHaNpAraeMoii apMaTypHl yBE/IMUHBAET W3rHOaromui MOMEHT OT NMPEABAPUTEILHOIO
HATDKEHUA apMaTypsI, BCISACTBHE YEro YBENMYHBAETCS M MAKCHMAaNbHAs PacdeTHAs
orHOCHTeNbHA% AeopManus Gerona — cM. nmpumeps IILB.2.2 u MM1.B.2.1, IIL.B.2.2 u
mL.B.2.1.
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IY. IIpoyHOCTL HOPMAABHEBIX CEYEHMI XKeAe300eTOHHBIX
92€MEeHTOB

IIpH OICHKC MPABHIGIIOCTH pPAaceToR UPO'THOCTH HOPMANBHBIX CEWeHHif, MpHMEpH!
KnacCHHIUPOBAHE! IO BHAY HANPDKEHHOTO COCTOSHASA:

- A. U3rub;

- B. Koco#t u3ru6;

- B. BrenenTpeHHOE CXKaTHE;

- T". Kocoe BHemeHTpeHHOE CXaTHE;

- 1. BHeNEeHTPEHHOE PacCTKEHHE;

- E. Kocoe BHEIIEHTpEHHOE PACTDKEHHE.

IlenTparpHOe pacTsDKEHHe MpENCTapnseT coGof WacTHEIM ciy4al BHEHEHTPEHHOIO
PacTKEHHAS.

Ilpun KaxaOM HANPSKEHHOM COCTOSHHM DPacCMOTPEHH! 3leMeHTH 6e3 mpeBapHTENLHOTO
HaNpsOKEHHMA apMarypsl M TIPE/IBAPUTENBHO HANPSDKEHHBIC ¢ pasiagHeMu  dopMamu
IIONICPEYHOr0 CEeYeHUd NpH nonbope apMaTyphl B IPOBEpKE CYINECTBYIOMIErO apMHpoBauHsi. B
OCHOBHOM, pacdeTs! BEMIONHEHS! 10 nedopmanmoHHON Mozeny.

Jna anemenToB 6e3 ImpeBapHTENBHOTO HATAKEHMWSA apMartyphl IPH H3THOE, BHEICHTPEHHOM
CKaTuM ¥ BHeENeHTpeHHoM pacTsikenuu CII [1] momyckaeT BBNIONHEHHE pacyeToB H IO
npeneTbEbIM  ycunusM. COOTBETCTBYIOIME IPHMEPHI TaKXKE PAacCMOTPEHBI B HACTOALIEM
IToco6un. Ilpu sToM yumTeBacTca, 4To B [1] paccMOTpeHO TONBKO OrpaHHYEHHOE HHCIO
CIydaeB pacyeTa: HOpAMOYToJbHEIE, TAaBPOBEIE MU JBYTaBPOBBIC CedeHHMA INpH H3rHbe,
IPAMOYTOMBHbIE CEUCHHS [IPH BHELECHTPEHHOM CXXAaTHA ¥ PACTSIKEHHH. ApMaTypa pacronoxeHa
Y MPOTHBONOJOXHEIX B ILIOCKOCTH M3ri6a rpaneit ceyeHu.

Kaxk yxazaro B Pazzene I, B pacuerax no nedopManyoHHOM MOJENH PaCCMATPHBAETCA TONBKO
J¥CKpeTHasd apMarypa. JIMaMeTphl apMaTypHBIX BNEMEHTOB (CIpexHeH, MPOBONOK, KAHATOB)
nmoaOHpaloT Tak, 4Yro0bl 0becneyuTh BLIIOoNHEeRANe Tpebopanwi [1] opH MEHMMANBEHOM pacxoe
MeTaIa.

IY.A. PekoMeHaani 110 BEIOOPY IIPMMEPOB 445 TECTUPOBAHA

Huxe nepeumciieHs! ¢aKTopbl, BIHAHHE KOTOPHIX PEKOMEHAYETCA YUMTHIBATH, IPOBEpIA
[PaBHIBHOCTH PacueToB NPOYHOCTH HOPMAITBHEIX CEYCHUIA JKeNe300eTOHHEIX IEMEHTOB.

1. Bua HanpsKeHHOro COCTOSHMA — H3rH0, KocoH H3rEb, BHEHEHTPCHHOE CXKaTHe, Kocoe
BHEIICHTPEHHOE CXKaTHe, BHEHEHTPEHHOe pacT:DKEHHE, KOCOE BHEIEHTPEHHOE
PacTAKEHHE;

Teopua pacdera — 110 nehopMaIHOHHON MOKEIH, IO HPEACbHBIM YCHITHAM;

TTon6op unm npoBepxa apMAPOBaHKL;

®opMa cedeHHA — HPSAMOYIONLHOE, TaBPOBOE, JABYTaBPOBOE, KPYIJIOE, KONBIEBOE,

TIPOM3BOJIBHOE U IIP.;

Buz GeTona — TOKEbIH, MEKO3EPHACTHIH, Ierkuil 1 Ap.;

Knacc 6etona;

Bt grarpaMMe! cocTosHES GeToHa — AByX/THHEHHAS, TPEXHHEHRAT;

Hamraue wik OTCYTCTBHE NPESABAPATENHHO HANPSTaeMOH apMaTyphl;

Bup Hanpsraemoii apMaTypEI — CTEPXKHEBast, EPOBOJIOYHAA, KaHATHAA;

10 Benmuunaa HaTsOREHHA HaNPAraeMoR apMaTypEL;

11. Hayrgue wm OTCYTCTBHE NOAGApPaeMOil CXKAaTOH apMaTyphl;

12. Hanwgue 3apaHee YCTaHOBICHHOM apMAaTypHI,;

13. Pacoonoxenne apMaTryphl B CEUYCHUH — y rpaHeif, BAONL KOHTYpa H BHYTPH CCUYeHHS,
HA PasNEIHBIX OKPYKHOCTAX (IS KPYITIHIX B KOJBIEBIX CEICHHUI);

14. Pa3buenue cTepxHel BHYTPH CeYEHHA Ha IPYIIEI ¢ OXHHAKOBEIMHE AHAMECTPaMH;

Ealh ol

© o N o m
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15. CuMmMeTpuHOE apMUPOBaHUE;

16. IonmyyeHre MHHMMANbHOTO APMAPOBAHKSA NpH noadope.

17. MmutensHOCTE ACHCTBIA Harpy30K;

18. DKCUCHTPHCHTET INPHICKEHUS NPORONLHOH CHIBL (U1 BHENEHTPEHHO CXATBIX M
BHEIEHTPEHHO PACTAHYTHIX SIIEMEHTOB).

Ilpr pacuere Ha BHEHEHTPEHHOE M KOCOE BHENECHTPEHHOE CXKAaTHE PpeKOMEHAyeTcs
JOTIONHHTENHHO POBEPATH BIHIHHKE CIEAYIOIHUX GakTopos:

1. Cnocoba ompemeneHMd YCHNMH - pacueroM 0o AeGOpMHPOBAHHOH HIM
HeeopMUPOBaHHOH cxeMe;

2. Hajmwus KOCBEHHOTO apMUPOBAHMA ¥ 3HAYCHMUIT €F0 TapaMeTpoB.

Hcxomusie nanuble LIS NpHBEAEHHEX B I10co6HHA IpHMEpOB Ha3HAYAIH C YIETOM CIIEXYIOMHX
TIOJIOKEHHI:

1. Tlpu pacuere Ho FedopMalMOHHON MOZENM PACcCMAaTpHBANM JBAa BHAA JHarpaMMBI
COCTOSHHA GETOHA — [IBYXIHHEHHYIO H TpEXMHHEHHy0. 3HadeHHs OTHOCHTENBHEIX
JeopManmit (IIapaMeTPoB JHarpaMM COCTOSHHUA OETOHR) &y, &2, Eh1,red HAZHAYATHA C
ydeToM yKazamwmit . 6.1.14, 6.1.20, 6.1.21 [1].

2. Koaddumment ycnosmit paGorer GeroHa 3, cormacHo m. 6.1.12 [1], npurumann
paBabM 1.0 mm 0.9 COOTBETCTBEHHO HPH HENPONOMKUTENHHOM (KpaTKOBPEMEHHOM)
WM POJODKUTENEHOM (JUTMTENEHOM) AeHCTBHY HarPy3KH.

3. Tlpu BHENEHTPEHHOM M KOCOM BHEILIEHTPEHHOM CXXaTHH pPacCMarphBali ABa BapHaHTA
onpefeneHus ycwiuii - no medopMmpoBaHHOM M HeneOPMHPOBaHHOM cxeme
(u. 8.1.2 [1]).

IpaBHITBHOCTE MOMYYaEMEBIX Pe3yAbTaToB, IOMHMO IIPOdETo, NPOBEPSIH, HCIONE3Ys OPUEMEI,
nepeuricnennsle B Pasgene 1. Bomee mompo6HO mpoBepKa NpaBHIBHOCTH HOMYy9acMEIX
pesynsTaToB obcyxaaerca B pasgene I'Y. U

Tprmepsi Pazpenos IY.D — IY. 2K miunocTpupyIOT IPHBEACHABIE BHUIIE IOJIOXEHHS.
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IY.B. U3rn6

1Y.B.1. DaeMeHT IPAMOYTOABHOIO cedeHst 6e3 mpe BapuTeAbHOTO
HAIIPsDKeHMs apMaTypHl, pacuer o ae¢popManyoHHOM Moaean, moa00p
apMIpOBaHNs

VcnoBys 4 pe3ynbTaThl pacyeroB

Homep | MHe- Veropusa pacqeros Pesynsrarh pacyeToB
NpH- | CHeny- Kommgecrso u | Ilnomans
Mepa EMBIH IMaMeTphl ceJeHHA
¢ax- crepxHeit apmary-
TOp rpynns pEIL, C
1-# 2-#

IY.5.1.1 | Ilpu- | IModbop pacmanymoii apmamypet. | 2025 | 1018 12.36
Mep | PaccmaTpHBaerca mpAMOYTOABHOE CEYEHHE CO
6azo- | cexyrompavu mapamerpamu: b = 300 MM;
BBl | A = 600 MM; a = 40 MM; B3rEbalOmuii MOMEHT
M = 200 xHwm; GeTon Tsokensii knacca B1S;
v = 0.9; apmarypa xmacca A400.
Hcnonssyercs  npyxnuHefiHas  J@arpaMma
cocrosHuA Oeroma. Pacramyras apmarypa
cocTrouT Hu3 Tpex crepxuedi (Pmc. IY.1),
MpHHAIEXAIHX AByM rpymmaMm. JlnaMerpst
ABYX Kpa#iHmX crepxmeli Ne 1 m Ne 3,
NpUHAJIEXKAIMEX IepBod rpymme, JOMKHEI
GBITh  ONWHAKOBHIMH; JHAMETP CpenHero
cTepxHS Ne 2, IpHHANTeXalIero BTOPOH
rpyme, Moxer 6siTe npyruM. Pactpenencuue
JHAMETPOB CTEPXHEH IO rpynmaM HOKa3aHO
Ha Pmc. IY2. TpeGyerca ompemennts
JAaMeTPH CTepXXHEH pacTAHyTOH apMaTypEL.

IY.5.12 | Beron | Bnuanue xnacca bemona. Wcnomsszopam | 20325 | 1012 10.95
TDKeNbIi 6eToH Kinacca B100.

IY.B.1.3 Bnusnue euda Gemona. Wicnompsosad | 20312 | 1036 12.44
KEpaM3HTOHEPIHTOOETON HAa  BCIYYEHHOM
HEPIATOBOM Il€CKE C Mapxoil Io cpemdeit
mwiotHocts DI1900  xmacca BIS ¢
JBYXIWHCHHOH JHarpaMMoii COCTOSHHA NpH
CHEAYIOIUX  3HAYEHWSAX  OTHOCHTENBHEIX
nedopmammii: §, = 0.002, g= 0.0035,
&1@:00022

IY.B.14 Bauanue ouazpammor cocmoanun 6emona. | 2025 | 1018 12.36
Hcnons3oBaHa TpeximHeliHas  Juarpamma
cocTosHMA  6€TORA mpH  CICAYIONHX
3HAYCHHAX  OTHOCHTENBHEIX  aedopmaumit
6eroHa: &, = 0.002, §,=0.0035.
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IYB.15 Bnuanue euda Gemona u Ouazpammer | 2025 | 1018 12.36
cocmoanun bemona. Hcnons3osan
KepaM3HTONEpINTOGETOH Ha  BCIOyYEHHOM
TIEpIMTOBOM IECKE C Mapkod mno cpenseit
wiotHocT  D1900 wmacca B1S ¢
TPEeXJHHCHHOH  IHarpaMMOM  coCTOsHHA
6eroHa IpEm  CHCAYIOIDEX  3HAYCHHAX
OTHOCHTEJILHEIX Iedopmaunit 6erona:
0= 0.002, §,=0.0035.

IY.5.1.6 | Apmu- | Ilodbop  pacmanymoii u  cocamoii | 3022 | 3012 14.79
poBa- | apmamypeL. Tlon6upaercs apMarypa
Hue | pacraHyTas (3 cTepXHA NepBOM TIpynmsI) M
ckaras (3 CTepKHA BIOPOH  TpPYIIIED),
a’ =40 mm.

IY B.1.7 Bnuanue 3apanee  ycmanoenennoui | 2025 | 1412 | 10.95
corcamoii  apmamypel.  YCTaHOBIIEHa CXKaTast
apMatypa 312 A400, &' =40 Mm.

IY.B.1.8 Hoobop pacmanymoii apmamypsr npu | 2025 | 106 10.10
00noAHUMENbHOU apmamype,
YCMAHOGNeHHOU 6006 CoHcamoli u 6oKoebIx
2panei ceuenun. Bponp GOKOBBIX M BepxHeit
rpaHeif cedyeHHs YCTaHOBJICHBI 7 CTepXxHed
@12 A400 ¢ wiomamso ceuenns 7.92 cM” (

IY.5.1.9 ITooGop  cummempuunoii  apmamyper. | 4025 | 2012 |  21.90
Coxkartas (& = 40 MM) U pacTsHyTas apMarypa
COCTOAT M3 IBYX IpyOn TaK JXXe, Kak
pactaHyTad apMaTypa B 6a3oBoM IpAMeEpe: ABa
KpallHUX CTepXKHA HepBOH TIPYNNEl H OIMH
CpeIHUM cTeP)KEeHb BTOPOH IPYIIEL

IIpymmep IY.B.1.1 (6a30Bxiri)

Apmupoeanue. Pacnionoxernue crepxueil mokasaro Ha Puc. IY.1. O1u crepxuu o6pasyrot ase
rpynosl. K mepBoif rpymme otHOcATCS crepxHE 1 W 3, Ko BTOpO#i rpymme — crepieHp 2
(Prc. 1Y.2). Inamerps! crepxHedl oxHOM IPYNNBI NOMKHEI OBITH ONEHAKOBRIMH. JIHaMeTphI
CTepXKHe# pasHBIX TPYNI B 06mIEM cliydae MOryT OBITE PasHBIMH.

Pesynomam. TpameTpsl CpemHero u ABYX KpaiHHX cTepskHeH pacTAHyTo# apMarypsl paBHEI

ooomeTc;meHno 18 u 25 mm. O6mmas mnomans CeYEHHs PACTAHYTOHM apMaryphl COCTaBIfeT
12.36 cm”.
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Parc. 1Y 1. Pacnonosxenue apmarypsi B cedenud. Ipumep IY.B.1.1

Puc. IY.2. Pacnpenenenue crepxuelf apMaTyph! mo rpynmam. IIpamep IY.B.1.1
ITprivep IY.B.1.2

Pesynsmam. OO6mas Iiomanbs CeYeHHA PAaCTAHYTOH apMaTypsl B 0asoBoM H
paccMaTpuBaEMOM MpUMEpaX COCTABIISET COOTBETCTBEHHO 12.36 oM (2025+1918) u 10.95 on?
(2025+1012). B paccMaTpMBaeMOM IpHMepe KIacC OeTOHa YBENHIHICA. JTO NPHBENO K
CHIDKCHMIO IUIOINANH CEYCHUA apMaTyphl, HOCKONBKY YMEHBINWIACH BBICOTa CXATOH 30HEI
6eToHa H, KaK CIEACTBHE, YBETHUMIOCH ILUIEH0 BHYTPEHRAEH Haphl CHIL

ITpymmep IY.B.1.3

Pesynomam, OO6was mnomanp CeYeHHA pPacTAHyTO# apMarypel B paccMaTpUBaeMOM H
6a30BOM [pEMEpAaX COCTABIET COOTBETCTBeHHO 1244 oM’ (20312+1036) m 12.36cM’
(20925+118). Takum 06pa3oM, B pacCMaTpPABAacMOM IIPHMepe IIOINaAb HECKOIBKO BO3POCIa,
XOTS HCXOAHEIE AAaHHEIE, B OCHOBHOM, COXpaHWIICE. VI3MEeHMIMCE TONBKO 3HAYCHUS By H &1, red

ITpmmep 1Y.B.1.4

Pesynemam. TlomydeH TOT Xe pe3yibTar, 9To H B 6a3oBoM mIpumepe. FlsmeneHHe BHza
ZHarpaMMEL COCTOAHEA 6eTOHa He HOBMHSIO Ha Pe3yIbTar.

Ilpmmep IY.B.1.5

Pesynomam. CpasuuMm pesyisrarsl pemienus mpamepoB [Y.B.1.1 (6asomoro), IY.5.13 m
IY.b.1.5 (paccmMarpuBaemoro). B npumepax IY.B.1.1 ¥ IY.B.1.5 nnomans ceucHAs pacTAHyTOM
apMaTypsI ofuHakosa 12.36 cM® (20025+1018), T.e. HIMEHEHHE BHAA M JIAArPAMMBI COCTOSHHS
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Gerona He moBnmANO Ha pesynbrar. B npumepe IY.B.1.3 mmomans cedenus mombmpaemoi
apMaTypbl, 110 CPaBHEHHIO ¢ 6a30BbIM HPHMEPOM, HE3HAYHMTENBHO BO3PACTACT H COCTABILET
12.44cm” (2012+19336).

W3 cpasrerns npmMepoB IY.B.1.3 m IY.B.1.5 BHAHO, 9TO OpH Tpex/IMHEHHOH AHarpamme
cocTofHps 6ETOHA ITOMAAb CeICHAS NonOMpaeMoi apMaTyphi OKa3allach HECKONBKO MEHBIIIE.

IIpymep IY.BE.1.6

Pesynomam. TlonydeHHble UIOMAMH CEICHAA PacTAHYTOH U CXaToH apMaryphi COCTAaBISIOT
cootBercreenro 11.40 cM® (30922) ¥ 3.39 oM’ (30012). O6mas Iomans ceYeHnA apMaTyphI
cocrasiser 14.79 cm?. Ilnomae cedeHns PacTsHyTOH apMaTypEl YMEHBINHIIACK, 110 CPABHEHHIO
¢ 6azoBsM mpaMepoM (12.36 cM), TIOCKOJTEKY YBETMYKIIOCH ILIEYO BHYTpeHHel napel. O6mas
WIoIas apMaTyphl YBEIWYHIIAach, OCKOIBKY B 06a30BOM IIpHMeEpe BCE CHKMMAIOMIBE YCHIIHS
BOCHPUHHMMANMCH GSTOHOM, a B pacCMaTpHBacMOM IPUMEPE 4YacTh M3 HAX BOCIPUHHMAETCH
CKaTo# apMarypoi.

Ilpumep IY.B.1.7

Pesynsmam. Tlonydennas MIOMAaNs CEHEHHs PACTAHYTOM apMaTypsl cocraiaser 10.95 cm’
(2025+1012), uro Mensie, 3eM B 6azoBoM npumepe (12.36 CMz). 3710 06BACHIETCA TEM, YTO
9acTh MOMEHTa BOCIPHHHMAETCH CXKATO¥ apMaTypoil M paBHOHR elf mo miomaznm cedeHHs
9acTBIO PacTAHYTOH apMaTypHL. B 3TOM cifydae ykasaHHas 9aCTh MOMEHTA BOCTIPHHHMAETCS IIPH
YBeNHYEHHOM IUIede BHYTpeHHed mapsl, paBHOM 52 cM. OcraBmasci d9acTb MOMEHTA
BOCIIPAHHAMAETCA PacTAHYTON apMaTypod B CXaThiM GETOHOM TaKKe NP YBEIMYEHHOM IUIeYe
BHYTpEHHEH IaphL.

OIHAKO €CIIH YUeCTh YCTAHOBICHHYIO CXRATyio apMarypy (3012, AL =3.39 cm?), To obmas
IJIOMaAb CEYCHUS apMaTyphl, 0 CPaBHEHHIO ¢ 6a30BEIM IPHUMEPOM, BO3PACTACT H COCTABIIAET
10.95+3.39 = 14.34 eM’.

Ilpu cpaBaennna npaMepa IY.B.1.6 ¢ paccMaTpuBaeMBIM BHIHO, 9TO CKaTad apMaTypa B 0G0HX
ciydasx opmHakopa (39012). Opmpmako IUOmMAgs CeYeHHS PpacTSHYTOH apMatyphl B
paccMarpuBaeMoM npmmepe 10.95 o’ (2025 + 1012) oxasanach MeHEINe, Y4eM B npuMepe
IY.B.1.6 (11.40 cuz, 3022). 310 06BIACHACTCS TEM, YTO B PACCMATPUBACMOM IPHMEPE CTEPIKHH
obpasoBrBaimy npe Ipymnsl, a B mpumepe IY.B.1.6 muaMerpsl Bcex cTepxweli Gbum
OJIAHAKOBHIMH.

Ipwmep 1Y.5.1.8

Apmupoeanue. Pacnonoxenre apMaTypsl nokasaso Ha Puc. IY.3. Iogbupatotcs auaMeTphl
crepxaeii 1, 2, 3. Crepxnu 1, 3 npuHamIcKaT Nepsoil rpynme, crepxens 2 — Bropoii. Kpome
TOro, BONE BepXHeii B GOKOBBIX I'paBeif 3apaHee yCTaHOBNEHO 7 cTepxkueii 312 A400.

Pesynomam. Tliomame cedvemms moaGupacMol apMatyper cocrasiser 10.10  on’
(2025 + 106). C yueroM ycTamOBIeHHOH apMaTypwl (7@12) ofimas IIOmMANs CEUYEHHA
apmatypsi coctaper 10.10 +7.92 = 18.02 e’
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Puc. IY 3. Pacnonosxenue apmarypsl B ceuenan. IIpumep IY.5.1.8
Hpmmep IY.B.1.9

Pezynbmam [Monyuennas nomans cedeHus pacTAHYTOMN U CKATON apMATYPhI COCTABILICT MO
10.95 cm? 20925 + 1012), oburast mwromans apmaryps coctasiset 21.90 cm? @25 + 2812), uro
HaMHOro GoMbmIe, 9eM IIomaib CE9eHHs PacTIHyTOH apMaTyphl B 6a3oBoM npuMepe 12.36 cm
(2325 + 1018). D10 0GBACHACTCA TEM, YTO IPH CEMMETPHYHOM APMUpPOBaHHH GeTOH B paboTe
CEYEHHNA HE YJaCTBYET — MOMEHT BOCHPHHHMAETCA TONBKO PacTSHYTOH H CKaToi apMaTypoii.

Jlerko mpoBepHTH NMPaBHIBHOCTH TONYYEHHOIO pPEImeHud, JMHOKUB INIOMAL, HOTIEPETHOTO
cegenus pacraHyTo# (mim cxaroff) apmarypm (10.95 oM ) Ha PpacyeTHOE CONPOTHBICHHE
apMatypsr (350 MIla) u Ha nueuo BHyTpeHHedt mapel (52 cm). IlomywesHBif HpemenbHbIE
MomeHT 200 xHM paBer meficTByrOmeMy, T.€. YCIOBHSA PABHOBECHS BLIIONHEHEL

IY.B.2. DaeMeHT NPAMOYTOALHOIO Ce¥eHMA Oe3 mpeABapHUTeALHOTO
HaIPsDKeHUsi apMaTyphl, pacueT o AepopMalMOHHON MOAeau, IpoBepKa
apMIpOBaHusI

VYcnoBua 1 pesynsTaTH pacueToB

Homep Hccnenye- Vcnosus pacueTos Tpebosanns [1]
opH- MBI}
Mepa daxrop

IY.b.2.1 [Ipumep Ilposepka npounocmu u «py4Hoid» koumpons. | BemomHeHs!

6a3oBbIif PaccmaTpuBaeTci NPAMOYTOJEHOE CEICHHE ¢ TEMH
Ke MapaMeTpaMH, XapaKTepHCTHKAME MaTepHaloB
1 ycummamu, wro u B Opumepe IY.B.L.1L
Pactanyras apMarypa COCTOMT M3 TPEX CTEPIKHEH,
noxo6paHHbIX B npuMepe IY.B.1.1:

2025+1018 A400, A, = 12.36 cM’. Tpebyercs
IIPOBEPUTS IPOYHOCTE CeYEHHA.
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Vcaosua H pe3ynbTaThl pacueToB (IPOJOJDKEHHE)

IY.b.2.2 | Apmupopauue | Bauanue pacnonoscenusa apmamypvl 600xs | Bpimonsens
Ookosvix 2paneli U <«PyuHOE»  KOHMPONRD.
PaccmaTpHBaeTCst NPAMOYTONLHOE CEUEHUE € TeMH
xe napaMeTpaMH, XapaKTepHCTHKaMH
MAaTepHaNoB, YCHIMAMH H apMAPOBaHHEM, YTO U B
npumepe I1Y.B.1.8 (Pumc. IY.3). Apmarypa y
HUDKHEH Ipanu COCTOMT U3 3 crepixneii 322 A400,
A;=11.40 cM’.

IY.b.2.3 Ilposepxa noobopa munumarnsnoii nnowadu | He suinonnenw:
ceuenus pacmanymoi apmamypul. PacraHyras
apMarypa COCTOHT U3 Tpex crepxueit 2025+1016
A400, A; = 11.83 cM”, T.€. mHamMeTp OLHOIO H3
cTepkeelt B 6a30BOM mpHUMepe YMEHbIEH ¢ 18 mo
16 MM,

IMpumep IY.B.2.1 (6a3osrii)

Pesynomam. Pesynstathl pelleHHs nokasadsl Ha Puc. IY.4. MaxcuMmaneHble pacyeTHEIE
oTHOcuTeNnbHble AedopManuy GeToHa M apMaryphl, paBHble cooTBercTBeHHO 0.0028 1 0.0036,
MEHBIIE MpeleNbHO NOMYCTHMBIX OTHOCHTENBHBIX AedopMmartiii OeToHa W apMarypbl, paBHBIX
coorBercTBeHHO 0.0035 1 0.0250. Tpebosanus [1] BeITONHEHBL

«Pyunoii» konmpons. IIpaBUIEHOCT, NONYYESHHOrO PEHMIEHUs MOXeT OHITh MpOBEpeHa ABYyMs
crocobamu.

Cnocob 1

Hna npoeepku pasbupacM ceuemme Ha 10 yuacrkoB. Hymepamms ydacrios (1, 5, 10),
PacnoI0KeHHe KOOPAMHATHRIX OCEH B pasMEphI CedeHus moxa3aHsl Ha Puc. IY.5.

14: .ﬁd:‘bf € = 57486 <10

| 3pHATYDL BANDABEHUON | BpUATYDL WeBANPRIAGKON .

npenelituan  {uakc, pocéTEan | | Has. | MAKC. B ] bAas
0.0035 i : 0.0036. 0.0250
peBoranua | TpeGoBpnuR- GhmoHens! .

Puc. 1Y 4. Pesyimrater pemenns. [Ipamep IY.B.2.1
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1 = ]
I —Fs
. g
10 =
vy
300
R

Puc. IY.5. PacuyerHas cxeMa HopManbHOro ceqenus. Ipumep IY.B.2.1
(pa3Meps! B MM)

VpaBHEHHS paBHOBECHA U1 PACCMAaTPHBAEMOTO CIIy4as HMEIOT BU:

1
M,V =D22r—+D23€0

. ¢ )
0=Dy;—+Dy&,
r.V

OTH ypaBHEHH SBISIOTCS YaCTHBIM CIydYaeM JUBL OJHOOCHOro m3ru6a ofIuX ypaBHEHHH
PaBHOBeCHA, IpeAcTaBlcHHLIX B (1] dopmynamn (8.39) — (8.41). HensBecTHEIMH B YpaBHEHHAX

1

ABIIOTCA KPMBH3HA — M OTHOCHTENbHAA jAedopManmus LEHTPa THKECTH CEUEHHA £, a
r
y

koddduuuentsr D,,, D,,, D,; NPEACTABAMOT OO0 XKECTKOCTH, OIpesieNsieMbIe I0 (opMyJiaM:

2 2
Dy, = Z AZ By + AZ EV,
i
D, = z AZ EVy+AZ EV, 2)
i
Dy, =) AEV,+ AEV,
i
3mecs A,, - wiomams i —T0 y4acTka GETOHHOTO CedeHHS; Z,. - PacCTOSHHE OT HeHTpa
TDKECTH [ — Io ygacTka GETOHHOrO CEYEHHA N0 OCH X; A, - IIIOMAAb II0MEPEeIHOro0 CEYCHHUS

apMaTypel; Z, - PacCTOSHHE OT LEHTPA TOKECTH apMATYPEI IO OCH X; V,,,V, - koaddmuenTe
YIPYTOCTH, ONpeaeisieMble 0 hopMyIaMm:

= Ou .
bi T )
Ebsbl
3
s 3)
' Eg

B ¢dopmynax (3) 0,,,£, - COOTBETCTBCHHO HANPKEHHS H OTHOCHTENBHBIE AcpOpMaluH B
HEHTPe TAKECTH i ~ IO y4acTKa GETOHHOTO CEHeHHd; O,,€, COOTBETCTBCHHO HANPKEHMS M
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OTHOCHTENEHBIE Je(opMaliuy B HEHTPEe TAKECTH apMaTypel. Monyma ynpyroctu GetoHa E, u
apmatypsl E, cootBercTBeHHO pasHbl 24000 1 200000 MIla. 3navenns &,,€, ONPEACIOT 11O
dopmymam:
_ 1
€ =€t Zyy
L “@
&, =E+—2Z,
ry

3HaueHus G;; onpeRenoT no dopmymam:

Obi = Ep,reabii
(5)
Oy =Ry

HpH 0 S8y < &),y ¥ £y, < i < €z COOTBETCTBEHHO. 3/1€Ch
R, =7.65Mlla, g, ,,, =0.0015, g, =0.0035,

E, .= E&" =5100 MIIa.

bl,red

3maveHns ¢, onpeneoT 0o dopMynam:

©®

npu 0< &, <€, u &, S E L&, cootBercTBenno. 3xech £,, =0.00175, ¢, =0.025.
Vpasaenu (1) peACTasIOT co60i CHCTEMY C IepPeMEHHBIME Ko3hdHImenTaMA: KECTKOCTH

D,,,D,;,D,; 3aBHCAT OT KO3(¢UIHEHTOB YIPYIOCTH V,;,V,, KOTOPHIC B CBOIO OUEpelhb 3aBHCAT

OT OTHOCHTENBLHEIX AedopMatmii £,,, €, . 3HaTEHHS Ke OTHOCHTENBHEIX AedopManuil 3aBUCAT OT

1
3HAYCHUI HEM3BECTHHX — H &;.
r,
y
IIpoBepxa MPaBANEHOCTH PEINCHAA YPaBHEHHH 3aKNIOQaeTcs B chexyomeM. MMes sHauenus
1
HEW3BECTHHX — H £,, N0 ¢opMmynaM (4) HaxomuM 3HAYCHHUA OTHOCHTENBHBIX Aedopmammit
r,
¥y
&,,€,. 3areM mo ¢opmymam (5), (6) ompeznendeM HaUPSTKECHAS O,,,0,, No dopmymam (3)
HaXo/|M K03(pHIAEHTEI YIPYTOCTH V,,,V, B 10 Gopmynam (2) — xecrkocta D,,,D,,,D;, .
OxoH9aTeNbHO TMOACTaBIAeM HaliieHHBIC 3HAYCHHS JKECTKOCTEH M HEM3BECTHBIX B YPaBHEHHUSA
(1). Ecymi ypaBHEHHS yXOBIETBOPSIOTCS, TO HX PENICHAE NPAaBHIHHO.
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Pesymerarhl BeramcneHnit npencTasneHs! B rabnunax IY.1 u IY.2 mus Gerona m apmatypst
cootBercTBeHHO. U3 Puc. IY.4 BHOHO, YTO HOMY4YEHH! CIEAYIOUME 3HAYCHHS HEH3BECTHBIX:

L 001166 ;. £, =0.0005372.

Ty

Pacemorpum Tabnuny IY.1 min 6eToHa. B cronbie 1 mpencrabiiedsr HOMepa y4acTKoB i, B
cronbue 2 — paccTosHusA Z,,, M OT UEHTPa TAHKECTH KOKIOTO yIacTKa 0 OCH X, Mpoxomsmedt
9epe3 HEHTP TsOKecTH OeTOHHOro cedeHus. B cronbmax 3 — 5 npuBeeHbI BENMMIUHE], BXOAAINHE
B OepBBIE CllaraeMble Kaxmoi u3 gopmyi (2) 1 HeoGXOAUMEIE AT BEMHCIEHHS XECTKOCTEH 1O
sTHM opmymnaM. Cronberr 6 COAEPKHUT 3HAYCHHS £,; - PE3YNBTATH! BEMVCICHHIT IO IEPROM M3
Gopmyn (4).

3naueHnsa Hanpsxemuit o, B cronbue (7) onpenenens no dopmynam (5). Ha ygacTkax c
HOJOXATETbHEIMY 3Ha4eHuAMA AeopManuil HaNpsKEeHHS B GETOHE PABHEI HYJIO: CYMTACTCH,
9T0 GETOH Ha pacTKEHHE He paboTaeT.

BemmmHbl X03Q¢GHIHEHTOB YIPYTOCTH V,, B cronbue (8) nosydeHs! mo mepoit u3 dopmyn
(3) ¢ ucmons3oBaHWEeM 3HaueHHH H3 CTONOUOB (6), (7). 3Havwenms B cronbuax (9) — (11)
MONY4YeHBl YMHOXEHHMEM COOTBETICTBYIOIIMX 3HayeHHH B cronbmax (3) —(5) Ha 3HaueHwe B
cronbue (8). B mocnexuedt crpoke cronbmop (9) - (11) TabGiMip! NpeACTaBNEHH CYMMEBL
xecTKocTe#t mpu i =1, ..., 10.

B Ta6nuue I'Y.2 1 apMaTyphl BEMHCIEHAS IPOBOAAT COBEPIICHAO AHAJIOTHYHO.

[ToacTapisas NONyYEHHBIE 3HAUCHAR JKeCTKOCTeH M HEM3BECTHHIX B IpaBhie YacTH ypaBHEHM
(1), momyumm:

D,, l+ Dyg, =1(9.827 + 8.188)x0.01166 + (-51.360+31.493)x0.0005372)]x10° = 200 xHnm,
7,

y

Dy L+ D,ye, = [(-51.360 + 31.493)x 0.01166 +(308.00+ 121.128)x0.0005372] x10° = 0 kH
Y,

y

Taxum 0Opazom, IpeneNbHENT MOMEHT paBeR AejicteyromeMy 200 kHwM, a npofonsHas ciiia B
CEUeHHH PaBHA HYMO. Y CIOBHS paBHOBECKA BHIIONHEHS], M 3a]a4a pellcHa NPaBHIbHO.

Cnocob 2

OTOT cHoco0 COCTOHT B TOM, YTOGEHL, HCIOMB3YA 3HAYEHHS HAIIPsDKCHHM, IIPOBCPUTH ABA
YCIIOBHS PABHOBECHS:

1) Cymma paBHOAeHCTBYIOmMUX yCHIIHs B G€TOHEe H apMaType JOJDKHA GHITH paBHA HYIIO;

2) JomxHEI ORITE paBHBI MEXIY OO0 AeliCTBYIOMuI U IpeeNbHEI MOMEHTEL

Haiinem BenuauHy paBROZCHCTBYIOINEN YCrRMi B CxaTol 30He 6eToHa Np. Ji11 3TOro CIOKHM
HanpsxeHus B crondue 7 Tabmuuer IY.1 gna i =7, ..., 10 1 yMHOXEM HONYYEHHYIO CYMMY Ha
nomane y4actka. Torna

N =(-7.65-7.65- 6.18- 2.61) x10° x 0.3 x 0.06 = - 433.6 H.
Haiinem BenmauHy paBHOAelcTByromeidl ycunuif B pacTsHyTodi apMarype Ni. Jlis storo
YMHOXUWM HanpspkeHud (3HadeHue B cronone 6 Tabmune: IY.2) Ha miomans cedeHUs apMaTyphl.
Torna

N, = 350x10°x12.36x10 = 432.6 xH.
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TMockonsky

Ny +N; =-433.6 +4326 = 0,

TO TIEPBOE YCIIOBHC PABHOBECHA BEIIONHEHO.

Yro6el ODpeNeANTh IpeNeNbHBINH MOMEHT M,,,, BOCHpHHHMaeMblii CEYCHHCM, BBITHCIHM
CYMMy MOMEHTOB YCHUIEH Ha KXIOM H3 YYaCTKOB B CXKaTOM G€TOHE OTHOCUTENHHO PACTAHYTOM
apMarypsI:

M, = (7.65%0.53+7.65x0.47+6.18x0.4142.61x0.35) x10° x 0.3 x 0.06 = 199.8 xHwm

Iefictyrommit MomerT M = 200 xHM. Ilockonsky M = M,;., TO BTOpoe yCIOBHE PaBHOBECHS
BBITONIHEHO. 3a/1ada penrena NpaBHIILHO.

IIpymvep 1Y.B.2.2

Pezynomam. MakxcuManbHble pacueTHEIE OTHOCHTENIBHEIE iedopMaliii 6eToHa B apMaTypH,
pasHule coorsercTBenHo 0.0014 u 0.0017, meHbIIE MPENENBHO JOIMYCTHMBIX OTHOCHTEIBHBIX
nebopmanuii 6eToHa B apMaTypHI, paBHbIX coorBeTcTBeHHO 0.0035 & 0.0250. TpeGoanus [1]
BBHIIONHEHEL.

W3 pacuera Taioke NOMY4YEeHH! CHEAyIOIMe S3HAUYCHWA HeM3BecTHERIX: &, = 0.0001927,

ri =0.005941 M '. Jina mpoBepKH MpaBHNEHOCTH MOJNY9EHHOTO DEIICHHS BOCHONB3YEMCS
y
Cnocobom 2, H3NOXKEHHBIM OpH paccMoTpeHHH OasoBoro mpmMepa IY.B.2.1. Pesympratei
BH[YMCHEHNU npeacTapnensl B Tabmuuax IY.3 u IY .4 ans 6eToHa u apMaTyphl COOTBETCTBEHHO.
3uavenus 8 cronbuax 3, 4 Tabmun IY.3, IY.4 monydeHb! aHanoOrmyHO 3HAUYEHHIM B CTONOmax
6, 7 Tabmume: IY.1 u crondnax 5, 6 Tabmunst IY.2 COOTBETCTBEHHO.
[TpoBepuM BHIIOJHEHHE YCIOBHI{ paBHOBeCHs, YKa3aHHEIX B mpumepe IY.B.2.1. Onpenemum
pasHozelcTByromue ycuumii B 6eTone N, u apmarype Nj:

Np=(-7.20-5.38 - 3.56 - 1.74) x10° x 0.3 x 0.6 = - 321.8 kH:

Ny = (-270.4x3.39-80.3%2.26+152.3x2.26+347.5x11.40)x10™" = 320.8 kH.

Iockomnbky

Ny+N; =-321.8+3208 = 0,

TO IIEPBOEC YCIOBHE PABHOBECHS BEINOIHCHO.
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OnpezeneHye napamMeTpoB I NPOBEPKY IPaBHIBHOCTH pemeHus npumepa IY.5.2.1

Tabmana IY.1
Beron
iz | AZ2Ex10% | AZ Ex10° | AuE,x10°. &, Ous Vi Dzzbixlg‘3, Dy3ix107, | Dagyix107,
M «HM? KHm xH Mila xHwM xHm xkH
1 2 3 4 5 6 7 8 9 10 11
1 -0.27 31.493 -116.64 432 -0.002611 -7.65 0.122 3.842 -14.230 52.70
2 -0.21 19.051 -90.72 432 -0.001912 -7.65 0.167 3.182 -15.150 72.14
3 -0.15 9.720 -64.80 432 -0.001212 -6.18 0.212 2.061 -13.738 91.58
4 -0.09 3.499 -38.88 432 -0.000512 -2.61 0.212 0.742 -8.242 91.58
5 -0.03 0.389 -12.96 432 0.000187 0 0 0 0 0
6 0.03 0.389 12.96 432 0.000887 0 0 0 0 0
7 0.09 3.499 38.88 432 0.001587 0 0 0 0 0
8 0.15 9.720 64.80 432 0.002286 0 0 0 0 0
9 0.21 19.051 90.72 432 0.002986 0 0 0 0 0
10 0.27 31.493 116.64 432 0.003686 0 0 0 0 0
CymMmapHBIe JKECTKOCTH 9.827 -51.360 308.00
Tabnuna IY.2
ApMatypa
Z,. | AZZEx10%, | AZ E,x107% | AE,x107 £, o, v, Dpix10°, | Dpx107, | Dyyx107,
s sy s sy ™y 2
M KHM2 xHnm xH MiIla KkHm xHMm kH
1 2 3 4 5 6 7 8 9 10
0.26 16.71 64.27 247.2 0.003569 350 0.490 8.188 31493 121.128

1s
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OnpeencHye IapaMeTpos Jjis IPOBEPKH NIPaBHIBHOCTH pelneHn npumepa 1Y .5.2.2

Tabmuua IY.3
Berou

i Z, M £y o,;, Mlla
1 2 3 4

1 -0.27 -0.001411 -7.20

2 -0.21 -0.001055 -5.38

3 -0.15 -0.000698 -3.56

4 -0.09 -0.000342 -1.74

5 -0.03 0.000014 0

6 0.03 0.000371 0

7 0.09 0.000727 0

8 0.15 0.001084 0

9 0.21 0.001440 0
10 0.27 0.001797 0

Tabmuua I'Y 4
Apmatypa

i Z, ™ £, o, ,Mla
1 2 3 4

1 -0.26 -0.001351 -270.4

2 -0.10 -0.000401 -80.3

3 0.10 0.000787 152.3
4 0.26 0.001737 347.5

JUI1 mpoBepKH BTOPOTO YCIOBHS ONpEAENHMM NpEeAeNbHEIN MOMEHT M., BOCHpHHAMAacMbIH
ceuenueM. C 370 menbIo HaitieM MOMEHTHI BCeX CHJL, BOCHPHHAMAaeMbIX 6€TOHOM U apMaTypol
OTHOCHTEIBHO HIDKHETO PA/ia apMaTypEL:

M, = (7.20x0.53+5.38x0.47+3.56x0.41+1.74x0.35) x10° x 0.3 X 0.6+
+(270.4x3.39x0.52+80.3x2.26x0.36-152.3%2.26x0.16)x 10" = 200.1 xHm

Heiicteyromyuit MoMeHT M = 200 xHwm. [Tockoneky M = M., TO BTOpoe YCIOBHE PaBHOBECHS
BBINONHEHO. 3aada pemeHa NpaBmILHO.

Ananuz nanpascennozo cocmoanun. CpaBHAM HanpsKEHHEIE COCTOSHHMS CEYCHHH B
paccMaTpuBaeMoM H 6a30BoM npuMepax. BBICOTHI cxxatoif 30HEI GeToHa (yuacTku i=1, ..., 4) B
ofomx cirygadx OpEMEpHO ofuHakoBbl. OfHaKO HaNpsKSHHS ¥ PaBHOACHCTBYIOMIHME YCHIMH B
GeroHe H apMmaType B pacCMaTpHBacMOM IpAMepe CYIIeCTBEHHO MeHbIie. B wacTHOCTH,
paBHoAelicTBylomme ycwmii B OeroHe B paccMarpuBaeMOM H 0a3oBOM  IIpEMEpE
coorBercTBenHO pasHel 321.8 xH m 433.6 xH. Ilpu 3ToM mnedyo BHyTpeHHeH mapel CHI B
paccMaTpHBacMOM NpPHMEpE H3-3a HaJIMHHs CXKATod apMaTypsl CYIIECTBEHHO YBEIMUMBACTCH,
YTO JaeT BO3MOMKHOCTH BOCIIPHUHATE NEHCTBYIOIME MOMEHT.

Ipmmep IY.B5.2.3
Pesynomam. He cymectByeT 3HaucHmit KDHBH3HEI M OTHOCHTENBHOH medopmariuu,

VIOBJNETBOPSAIOINAX ypaBHEHWAM paBHoBecHd. B mpumepe [Y.B.1.1 momoOpana MHHHMMAambHAS
IIOIAJE CEYEHHA apMaTypEL.
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IY.B.3. DaemeHT NPsIMOYTOABLHOTO cedeHnsn 6es npeasapuTeAbLHOrO
HaIpsoKeHWs apMaTypH, pacdeT 10 NpeAeAbHBIM yCHMAMAM, Toa60p

apMMpOBaHUA

VCIIOBHA H pe3yNbTaThl paciyeToB

Homep | Hec- Vcnosus pacyeros Pe3ynsTarsl pacieToB
opu- | ciexy- Kommaectso u | Inomans
Mepa eMEIi JHAMETPEI CeueHus

dax- crepxueit apMmary-
TOp TpyIIB PBI, CM
1-i 2-if

IYB3.1 | IIpu- | Iodbop pacmanymoii apmamypey, | 2025 | 1018 | 12.36
MED | CPAGHeRue pe3ynbmMamos  pacemos no
6a30- | npedenvnoim ycunuam u degpopmayuonnoii
BEIH | Modenu. VcnopHA pacdeTa T€ e, YTO H B
npumepe IY.B.1.1.

IY.5.3.2 | Beron | Bauanue kaacca OGemona. HWcnomssosan | 2025 | 1810 10.60
TsKenbi G6eton xiacca B100 (kax B mpuMepe
IY.B.1.2).

IY.B3.3 | Apmu- | ITodbop  pacmanymoii u  cacamoidi | 3022 | 3012 14.79
poBa- | apmamypeL. Tlox6upaercs apmarypa
HAE | pacTaHyTas (3 CTEepxHA NepBOH Ipymiel) H
ckarat (3 CTepxHA BTOpOM  IpymmEeI),
@' =40 MM ~ kak B npumepe IY.B.1.6.

ITpivep IY.B.3.1 (Ga3oBh)

Pesynomam. Ilpu pacdere Ho HpemenbHbIM YCHIMAM MOJNY9YeHA Ta Ke camad apMarypa
(2025+1018, A, = 12.36 cM?), uro u B amanormamoM npamepe IY.B.1.1 npu pacsere mo
ZedopMarmorHO# MozenH.

IIpivep IY.B.3.2

Pesynomam. OO0Omad IIOIMamh CEYEHHS pacTAHYTOM apmarypsl B 6a3oBoM H
PaccMATPHBAEMOM NPHMEPAX COCTABIIIET COOTBETCTBEHHO 12.36 oM 2@325+1%318) u 10.60 cm®
(2025+1010). Kak u npu pacuere mo AedOpMALMOHHONE MOJENH, YBeNHIeHHe Kiacca GeToHa
NPFEBOAMT K CHIDKEHHIO IUIOMAIM CEYeHHs PacTAHYTO# apmartyphbl (cM. mpmmepsl IY.B.1.1 u
IY b.1.2). B paccmarpuBaeMoM IpHEMEpe MONy4eHHasd INIOMaRb CEYCHHSI apMaTyphl 0Ka3anach
HECKOJbKO MeHbIIeH, yem 10.95 v’ (20925+1012) B ananormunoM npamepe 1Y.5.1.2 mpa
pacuere o geopManHOHHOM MOJIEIH.

IIpyvmmep 1Y.B.3.3

Pesynomam. TonydeHHbIe IIOMANH CEUYCHHS PacTAHYTOH H CXaTOH apMaTyph! COCTABILIOT
cootBercTBeHHO 11.40 oM® (3022) u 3.39 o (3012). O6mas mWiomans CEYEHHUA apMaTyphl
cocrapizet 14.79 cM>. TloNyueHs! Takue e Pe3yJbTATE], KaK B aHATIOTHYHOM mpumepe [Y.B.1.6
TpH pacyeTe 1o aeopMaMOHHON MOAETH.
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IY.B.4. DaeMeHT NpAMOYroALHOTO CedeHnns 6e3 IpeasapuTeAbHOro
HaNpsKeHWs apMaTyphl, pacdeT 10 NpeAeabHbIM yCHANSM, IIPOBepKa
apMuposaHUA

VcnoBas B pe3ysbTaThl pacIeToB

Howmep Hccnenye- ‘YcnoBus pacyeros Tpe6osarms {1]
npe- Mblii

Mepa daxrop

IY.B4.1 Ilpamep Ilposepka npounocmu HOpmansHo20 ceuenuna | BrmondeHs:

6a30Bbrit u3zUbaEMO20 INEMEHMA U <PYUHOU» KOHMPOND.
Vemosus Takme e, kak B mpmMepax I[Y.B.1.1,
IY.B.2.1.

IY.5.4.2 | Apmuposanre | Ilpoeepka nodGopa munumanvrnoi naowjaou | He evinonnenvi
cevenun pacmanymoii apmamypul. Y CROBUAL
Takue xe, kak B npuMepe IY.5.2.3

ITpmmep 1Y.B.4.1 (6a30BHi)

Pesyabmam. Cornacuo dopmyine (8.3) [1], pu pactere no mpeAensHBIM YCHIMAM HPOYHOCTD
ceyeHna obecnedena, eciy eifcTRyromuit MoMeHT M He Goibile pacyeTHOro MpenebHOro M),
B pacuere o mporpamMMme 3T0 YCIIOBHE BbIIONHEHO:
M =200 xHM < M; =201.9 xHm.

«Pyunoii» xonmpons. Ilposepum 3Hayenme M,y BricoTa cxarolf 30HEl, ompenencHHas Io
dopmyne (8.5) [1], paHa 0.189 M, u, cornacHo dopmyne (8.4) [1], My = 201.9 xHwm. Taxum
o6pasomM, BenUIAHEL M, NOTYJERHbIE 0 IPOTPaMMe B NPH «PYIHOM» KOHTPOIIE, COBIA/IAIOT.

ITpymep IY.B.4.2

Pesynsmam. Cornacro pacdery, BEICOTA CKaTOH 30HBI paBHa 191 mM, a jelicrByromuit
npefienbHEI MOMEHTHI PaBHEI cootBercTBeHHO 200 m 194.7 xHm. TpeGoBamms [1] me
sumonaensl. B mpumepe IY.B.4.1 mogobpana MEEHMaILHAS IION[aAE CEYCHHAT APMATYPHL
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IY.B.5. DaemMeHT TaBpOBOIO ceueHus Ge3 IpeABAPUTEAbHOIO HATIPSDKEHMS
apMartypsl, pacuer 1o aepopMaIIoHHOM MOAeaH, TOABOP ApMMPOBaHMSI

VCIIOBHA M pe3yNLTATH pacieToB

Homep Ue- VYcnosnd pacyerosn Pesyneprath! pacueTon
py- cneny- Komuue- ITno-
Mepa €Mblit CTBO H mane ce-

Gax- Iua- YeHHs ap-
TOp MeTphl | MaTypel,
CTEpXKHEH g’ag
IY.B.5.1 | Ilpu- Ied6op pacmanymoit apmamyper. | 4028 24.63
mMep | PaccMarpuBaeTcA TaBpOBOE CEUCHHE CO CKATOH
6a30- | momkoit. Pasmeps! ceuenus: b’y = 400; k', == 120;
B | b = 200; h = 600 MM. Beron Txensii xacca B15,
yp1 = 0.9, apMmaTypa xiacca A400, msrubarormui
MomeHT M = 270 «xHwm. Vcnomssyercs
JBYyXIHHeHHAd JuarpaMma COCTOsSHWS OeroHa.
ApMaTypa COCTOHT M3 UeTBIpEX CTepxHed
OIUHAKOROTO JHaMeTpa, PACHONIOXEHHBIX B JBa
panga Ha paccrosHMax 40 m 80 MM oT HIKHEH
TpaHH CEYEHHS, 1O JBa CTEPXKHSA B KAKIOM pPIXy
(Pac. IY.6). TpeGyercs ompenmenute IuaMerp
CTEpXXHEH PacTAHYTOMH apMaTyphL
IYB.5.2 | Apmu- | Bauanue 3apanee ycmanoenenmoii cyucamoii | 4025 19.63
poBa- | apmamypel. YcTaHOBNEHE CXaTad apMarypa
Hue |xmacca A400, cocrosmas u3 8 crepxHe#
IuamerpoM 10 Mm. Crepxmu pacHoNoXKeHH B
nonke B 2 psama Ha paccrosmmax 40 # 80 MM ot
BepxHeH rpauy, 1m0 4 crepxHa B paay (Puc. IY.6).
Tpimep IY.B.5.1 (Gaszosrit)
Pesynemam.  O6mas  mnomans  CedeHHs — PacTAHYTOH — apMarypel  COCTAaBIAET

A, =24.63 cM® (4928).

Puc. IY.6. Cxema apMupoBanusg cevenns. Ipumeps: IY.5.5.1, [Y.5.5.2

Apmarypa 1 - pacTaHyTas; 2 - cxaras (Tonsko B mpumepe IY.B.5.2)
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IIprvep IY.B.5.2

Pesynsmam. Kax B npamepe IY.B.1.7, nofdy4erHas nionianp cCEUeHAs PACTIHYTOH apMaTyphl
(A, =19.63 cM%, 4025) oxasanach MeHbIe, 4eM B 5az0BOM npuMepe (A, = 24.63 cu”, 40928),
OIHAaKO 06mas ILomans cedeHus apMaryps (25.91 cM?, 425 + 8 B10) Bospocia.

iY.B.6. DaeMeHT TaBpOBOrO cedeHMst 6e3 MpeABapUTEeAbHOrO HAIIPSUKCHMA
apMaTyphl, pacder 1o AepopMaIMIOHHOV MOAeAN, IIPOBEPKa apMUPOBaHMUA

YcnoBus H pe3yibTaThl pacdeToB

Homep Hccnenye- VYcnosra pacaeToB Tpe6GoBanms [1]
npy- MBI
Mmepa (haxTop

IY.b.6.1 IIpumep Ilposepxa npounocmu uopmansiozo cevenun | BrmonHeHb

6asoBbrit u32ubaemoz20 INEMeRma U <PyHoE» KOHMpPOT®s.
PaccmarpuBaeTcs TO JXe CedYcHHME, 9YI0 H B
npumepe IY.B.5.1, ¢ TeMu ke XapaKTepACTHKaMM
MarepuanoB. PacTanyTad apMarypa, mogoOpanHas
B npumepe IY.B.5.1, cocromr u3 4YeThpex
crepxHell nuameTpoM 28 MM, A, = 24.63 oM’
Tpebyercs npoBepUTH MPOYHOCTH CEIEHHU.

IY.b.6.2 | Apmuposauue | Ilpogepka nodbopa munumansnoii naowiadu | He evinonnenul
ceeRuA pacmanymoi apmamypst. Y cTaHOBJICHA
pacTdHyTas apMarypa, H3 YeTHIpEX CTepxHel
mametpom 25 MM, 4, = 19.63 v’

IY.5.6.3 Bnuanue cucamoti apmamypsl. Tak xke, kaK B | BbmioiHens!
mpumepe IY.B.5.2, ycranoBneHa cxaras apMaTypa
Kiacca A400, cocrosmas u3 8 crepxsHei
nuamerpoM 10 MM (Prc. IY.6).

Ipmvep IY.B.6.1 (Basosrrii)

Pesynomam. MaxcuMmansEEIe pacdeTHBIE OTHOCHTENbHEIE AeopManums GeToHa B apMaTypEl,
paBHble cooTBercTBeHHO 0.0033 m 0.0015, MeHbINE HpemENBLHO NOMYCTHMBIX OTHOCHTENBHBIX
nedopmanuii 6erona u apmatypsl, paBHEIX cootBercTBeHHO 0.0035 1 0.0250. TpeGoBanus [1]
BBITIOJIHEHEL.

«Pyunoii» Kornmpons. IIpoBepKy NpaBHIBHOCTH IIONYYEHHBIX PE3YNbTATOB IPOBEHEM
Cnocobom 2, m3noxeHnsM B mpumepe IY.B.2.1. Jins pacuera pasOmBaem ceuenue Ha 10
y4aactkoB. Hymepamma yuactior (1, 5, 10), pacronoxeHne KOOpIMHATHBIX OCEH H pasMeprl
CeueHHd aHANOTMYHEI IpeAcTaBIeHHEM Ha Puc. IY.5 u nokasans! Ha Puc. IY.7.

W3 pacuera momydeHHl CneqyiomiMe 3HAauYCHWA HEH3BECTHEX: €, = - 0.001188,

—-1—— =0.008985 ™ . Bruucnenms, ananorHYHbE npuBefeHHEM B Tabmamax IY.3, 1Y 4,

r,
y

opencrTaBineHsl B Tabmumax IY.S, IY.6 pma GeToma H apMaTypsl COOTBETCTBeHHO. [Ipu

paccMOTpeHuM# TaOmu HEOOXOAMMO Y4YecTh, 9IO HEHTP TAKECTH OETOHHOTO CedeHMA

pacnonoxer Ha paccrosaud 340 MM OT HIDKHeH rpaHu, a 3HadyeHus Z,,,Z, NpPEICTaBILIOT

co6oii paccTOAHHMA OT LECHTPa THKECTH OETOHHOTO CEYCHHA O LEHTPOB TSKECTH YJacTKOB

GeroHa u crepxHel apMaTyphL
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Puc. IY.7. PacyeTnas cxema HopMansaoro cevenus I[Ipumep IY.5.6.1
(pasMeps1 B MM)

Onpepenenne NapaMeTpos UL IIPOBEPKH IIpaBHIbHOCTH pemeHus mpumepa [Y.5.6.1

TaGmuma IY.5
beron

i Zy M &y ¢, Mlla

1 2 3 4

1 -0.23 -0.003253 -7.65

2 -0.17 -0.002715 -7.65

3 -0.11 -0.002176 -7.65

4 -0.05 -0.001637 -7.65

5 0.01 -0.001097 -5.60

6 0.07 -0.000559 -2.85

7 0.13 -0.000020 -0.10

8 0.19 0.000519 0

9 0.25 0.001058 0
10 0.31 0.001598 0

Tabmmna I[Y.6
Apmarypa

i Z, .M £, o, , Ml

1 2 3 4

1 0.26 0.001148 229.7

2 0.30 0.000787 301.6

PapronelcTBYIOman ycumit B CKarol 30He GeToHA:

N, = [(-7.65 - 7.65)x0.4+(- 7.65 - 7.65 - 5.60- 2.85-0.10) x0.2] x10° x 0.06 = - 653.4 xH

Pasropelicryromas ycunuif B pacTIHyTOR apMaType:

N; =(229.7+4301.6)x10°x12.32x10™ = 654.5 kH

TTockoneky Ny + N; = 0, T0 iepBoe yclIoBHe paBHOBECHS BLIIOIHEHO.
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YroOb1 ONPEREHUTE NpedeNbHEI MOMEHT M., BOCIDHHMMAEMbIA CEUCHHEM, BBIYHCIMM
CyMMY MOMCHTOB YCHIIHH Ha KQXIOM H3 y9aCTKOB B CXKaToM OETOHE M YCHIHS B BEDXHEM pAny
PacTAHyTO# apMaTypbl OTHOCHTENBHO HIXKHETO PANa PaCTAHYTOH apMaTypEL:

M, =[7.65%(0.5340.47) x 0.4+7.65x(0.41+0.35)+ 5.60x0.29+2.85%0.23 +
+0.10%0.17) x0.2] x10° x 0.06 - 229.7 x12.32x0.04 x10™ = 269.6 xkHm

HeitcTByronmuit MomerT M = 270 kHMm. ITockonsky M = M,,., TO BTopoe YCJIOBHE paBHOBECHS
BHITOJIHEHO. 3a1a4a pelnena NpaBHIbHO.

Ipmmep 1Y.B.6.2

Pesynomam. B npumepe IY.B.5.1 6bma momoGpana pacTiHyTas apMarypa C IUIOIAbIO
TOMIEPETHOro CeueHns 4, = 24.63 cM” (428). B paccMaTpEBaeMOoM IpHMEpe AMAMETD CTEPXKHEH
pacTAHyTO# apMaTypHl YMEHBINEH 10 25 MM. B pesymerare pacderoB OKa3anoch, UTO HE
CYImECTBYeT 3Ha4eHME XKPHBH3HEI ¥ OTHOCHTCIBHOH NeopMAlnmd, YHZOBIECTBOPAIOMHX
ypaBHEHHMIM PaBHOBECHH, T.€. TpebGopamma [1] He BemoNHeHHl. 3HauMT, B npumepe IY.B.5.1
JedcTBUTENEHO NoxoOpaHa MUHEMATbHAS IUTOMA/E CEYSHAI apMaTyphL.

IIpymep 1Y.B.6.3

Pesynorham. MaxcamaibHBe pacdeTHBlE OTHOCHTENBHEE JedopManun GeToOHa ¥ apMaTyphl,
pasaste coorsercTBenHo 0.0015 u 0.0013, MeHpIne nmpefensEHO NOMYCTHMEIX OTHOCHTENBHEIX
Jebopmanmit 6eTOHa M apMaTypsl, paBHEIX cooTBercTseHHO 0.0035 u 0.0250. TpeboBanus [1]

BBOIONHEHHI. 3HaueHHs HEM3BECTHHIX B YPaBHEHMAX paBHoOBecwx: &£, = -0.000271,
1 -

= =0.005197 M.

r)’

IY.B.7. DaemeHT TaBpOBOrO ceueHus 6e3 MpeaBapUTeAbHOTO HANPSKeHUA
apMaTypH, pacyeT HO HpeJeabHEM YyCHAUAM, T0A60p apMupoBaHsI

VcnoBua B pe3yNbTaThl pacucTon

Homep Hc- Vcnopna pacyetos Pe3ynpraThl pacacToB
npu- cneny- Konnave- IIno-
Mepa eMbIit CTBO H mans ce-

dax- nna- YyeHus ap-
TOp METPHI wn'ygm,
CTepXHEH M

IYB.7.1 | Tlpm- Hoo6op pacmanymoii apmamypsl, cpaeHenue | 4925 19.63
MEp | pe3ynbmamos  pacuemoe NHO  BPEOETbHHIM
Gaso- | ycunuam u depopmayuornoii modenu. Vcuopus
BB | pacuera Te XKe, yro U B npuMepe IY.B.5.1.

IY.5.7.2 | Apmd- | Bauanue 3apanee ycmanoenenwoii cocamoii | 4025 19.63
poBa- | apmamypel, cpasHerue pe3ybmainos pacHemos
HHC | NO npedenbHuIM YCURUAM U OediopMauuonKoil
modenu. Taxk xe, kak B mnpmmepe IY.B.5.2,
yCTaHOBIEHA CXXarasd apMarypa kmacca A400,
cocrosman #m3 8 crepxueii jmamerpomM 10 M.
(Puc. IY.6).
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IIpimvep IY.B.7.1 (Gasosruii)

Pesynomam. B pesynprate pacyeTa o NpefeNbHEIM YCIWIHAM MONYYEHa PACTAHYTasA
apMaTypa C TUIOMATBIO ITONEPEUHOro ceuerms A, = 19.63 oM (4@25). Dto menbiue, veM B
anwornynom apumepe TY.S.5.1 mpu pacucre wo medopManmuomiodil MOmeH, rAe MOMyIeHO
As=24.63 oM (40128).

Ilpumep IY.B.7.2
Pesyavmam. B anamoruanoM npumepe IY.B.5.2 mpu pacgere no medopmaimonnoii Moxenn
nonydeH TOT e pesynbrar (A, = 19.63 oM, 4(25). He um3Menmiocs apMHMpoBaHHE H IO

cpaBreHmO ¢ 6a3oBbvM mpamMepoM IY.B.7.1.

IY.B.8. DaeMeHT TaBpOBOTro cedeHN Oe3 MpeABapuUTeAbHOTO HANIPSIKEHNA
apMaTypHl, pacdeT IO NpeAeAbHEIM YCHASIM, IIPOBEepKa apMUPOBaHNUSA

YCIIOBHA M pe3yNBTAaTH pacIeToB

Homep | Hccnenye- Vcnous pacyeToB Tpebopanus [1]
TpH- MBI
Mepa takrop

IY.b.8.1 Ipamep Ilposepra nmpounocmu u «pyuroit» xoumpons. | BrIONHEHS!

6azoBbiif | PaccMaTpuBaeTcA TO e CEYCHHE, Y10 4 B
npumepax 1Y.B.5.1, IY.B.6.1, IY.B.7.1 ¢ Temu xe
XapaKTepHCTHKaMH  MaTepuanoB.  Pacramyras
apMmaTypa, mopobpamHas B npmMmepe IY.B.7.1,
COCTOHT H3 YeThIpEX CTepXHeH AuamMeTpoM 25 MM,
A = 19.63 M. Tpebyercst IPOBEPUTEH MPOIHOCTE
CEHCHHA.

IY.5.8.2 | Apmuposa- Bnuanue coxcamoii apmamype. Kak u B| Bomosnsensl
HHE npumepax IY.B.5.2, IY.5.6.2, ycraHOoBNIEHa cxkaras
apmaTtypa knacca A400, cocrosmas u3 8 crepxxueit
quameTpoM 10 MM (Prc. IY.6).

ITpyovep IY.B.8.1 (Ga3oBeii)

Pesynomam. Cornacso gopmyne (8.3) [1], npm pacuere o NPEAENBHEIM YCHIMAM IPOYHOCTH
ceuenus ofecredeHa, ecimi AeHCTBYIOMM MOMEHT M He GONbIIe pacueTHOro NpeAeabHoro My,
B pacgere 0o nporpamme 3TO ycsioBde BBIIONHEHO:
M=270 xHM < My, =277.1 xHw.

«Pyunoti» xonmpone. IlposepuM 3HaueHue M. [lockoneky He cobmonaetcs ycioeue (8.6)
[1], rpanuma cxaro 30HEI GeToHa MpoxXoauT B pebpe. BricoTa cxaroit 30HEL, ONpeReNeHHast 10
dopmyne (8.7) [1], pasna 0.329 M, u, cornacHo dopmyne (8.7) [1], My, = 277.1 xHm. Takum
06pa3oM, BeTHYMHEL My, NOMYICHHEIE HO POTPaMMe M IIPH «PYIHOM» KOHTpOJIE, COBIANAIOT.
HanpmxerHoe COCTOSHME ce9eHAs NpeacTaBieHo Ha Puc. IY.8.
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Puc. IY.8. Hanpsbxennoe cocrosanue cegenns. Iipamep IY.B.8.1
Ipmmep 1Y.b.8.2

Pesynomam. 3 pacdyeTa 1noyveHo, 4ro BEICOTa CkarToif 30HK GeroHa coctaBiger 0.185 m.
HampsoxkeHHs B CTEpXXHSIX PacTAHYTOH M CXaToil apMaTypel paBHEI COOTBEeTCTBEHHO 350 m
-350 MIla. [efictByromuii ¥ NONYYCHHBIM H3 pacyera NpEAeNbHBIH MOMEHTHl PaBHEI
coorBercTBeHHO 270 m 320.3 xHM. Iockomeky 270 < 320.3, tpeGoBanmsa [1] BEIDONHEHEI.
IIpoBepky pemeHHs MOXKHO BHIIOJIHATE TaK Xke, Kak B mpumepax IY.b.4.1, IY.b.8.1.

CpaBHMBas Hanps)KCHHBIE COCTOSHHSA CE€ICHMil B paccMaTpHBacMOM H 06a30BOM NpHMepax,
MOXHO OTMETHTH cleAylomee. B paccMaTpuBacMOM NpHMEpPE H3-32 HAIHYMS CKATOM apMaTyphl
BEICOTa CKaToif 30HBI Oeromna (0.185 M) okasanach CyImmeCTBEHHO MeHbINe, YeM B 06a3oBoM
npaMepe (0.329 M). 3To NpHBENO K YBEAWYCHHIO IUI€Ya BHYTPCHHCH Mapul CHI H BEIHYMHBI
IpeAeIbHOr0 MOMEHTa, BocpuHuMaemoro cedenneM (320.3 kHwm, no cpasrennio ¢ 277.1 kHMm B

6a30BOM IpuMepe).



IMOCOBHE K CII 63.13330.2012

IY.B.9. DaeMeHT NpAMOYTOALHOTO CeYEHMSI C IIPeABAPUTEABHEIM
HaIpsDKeHNeM apMaTypsl, pacyeT o AepopMalMIOHHOM MOJeAay, oAGop
apMIMpOBaHNA

VcnoBHA ¥ pe3ylbTaThl pacyeTon

Howmep
gpuMepa

Hc-
cneny-
eMEIi

pax-

TOp

VYenosus pacaeros

PesynsTarer
pacyeToB

Konwuae- ITmo-
CTBOM | INans ce-
oua- | geHus ap-
METPHI Mawgbx,
CTepK- oM
Hell

IY.b.9.1

Tlpu-
Mep
6aso-
BBIH

Ilodbop  pacmanymoii  npedsapumenvro
HanpadceuHoW apmamypul. PaccMaTpuBaeTcs
IpAMOYroJbHOE  CEYCHHE CO  CIAEXYIOIEMHE
mapamerpamu: b = 300 MM; £ = 700 wMm;
a = 50 mM; usrnbatormmit MoMeHT M = 600 xHm;
Geton Taxenmpii Kimacca B25; yp = 0.9.
Hcnone3yercs OBYXITHHCHHAL JHarpaMma
cocrosens OeroHa. PactaHyTras mpemBapHTENGHO
HampsraeMas apMaTypa knacca A800 cocromt u3
TpeX  CTEpXKHEH  ONHHAKOBOIO  JMaMerpa.
IlpensapurensHoe HanpsDKEHHE C YYETOM BCeX
motepr ®  Koshdummenta 1y, cocraBuser
550 MIla. TpeGyercs ONpEREINHTh AUAMETDEHI
CTepKHeH pacTAHYTOH apMaTypsl.

3032 24.13

IY.5.9.2

Beron

Bnusanue xknacca Gemona. Vicmoms3osau
Tsxensni 6eTon Kiracca B100.

3@25 14.73

IY.5.9.3

IY.B.9.4

IY.B.9.5

Apwma-

poBa-
HUe

Brunnue 3apanee ycmariognenroi
HeHanpRzaeMoli  PacmAKYMoOd  apMamypsi.
YcraHoBneHa pacTIHyTax HEHaIpAraeMas
apMatypa 3212 A400 Ha paccrogmmu 80 MM oT
HIDKHeH rpaHy CeYeHHS.

3032 24.13

Bauanue 3apanee Jycmanoener ol
Henanpazaemoii cacamoii apmamypet.
VeranoBneHa cxaTas HEHaUpATaeMas apMaTypa
3012 A400 na paccrosmmm 40 MM OT BepxHei
TpaHy CeUCHHS.

3028 18.47

Iloobop nemanpazaemoit cycamoii apmamypst
npu ycmanoeneHnol pacmanymoi Hanpazaemoi
apmamype. HaruGarommit MomerT M = 700 xHwm.
VcranoBieHa pacTaHyTas HampsAraeMas apMarypa
3732 A800 ma paccrosmm® 40 MM OT HEXHel
TpaHM  CEYeHHI. Tpebyerca  momobpars
ONMHAKOBEIE  [JHAMETphl  TpeX  CTepXHeH
HeHanpsraeMoit cxxaroit apmarypel Kiacca A400,
pacnoNOXKeHHBIX Ha paccrogHmd 40 MM oT
BEpXHei I'paHy CCUCHHA.

3025 14.73
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Ilpimep 1Y.B.9.1 (Ga3osEmi)

Pesynvmam. O6Imas niomans ceYeHus pacTAHYTOR apMaTypsl cocTaBigeT 24.13 oM? (3032).

IIpymep IY.B5.9.2

Pezyavmam. O6mas 1Uomanb CeYeHHsT pacTIHYTOH apmarypst B 0a30BOM H
PACCMATDHMBAGMOM IIDHMEpaX COCTAaBIET COOTBETCTBeHHO 24.13 oM® (30932) wm
14.73 oM® (3025). YBenmnuenue knacca GeTOHA NPHBOMUT K CHEDKEHHIO ILTOMANM CEYCHHS
PacTAHyTOH apMaTypbl H3-32 YMEHBINEHMS BBICOTBI CXaTol 30HB! OETOHa M yBENHMYECHMS
BCJIEICTBHE 3TOTO IIeYa BHYTpPEHHEl napsl.

Iprmep 1Y.5.9.3

Pesynbmam. 3apaHee ycTaHOBJEHHAas pacTAHyTas apMmarypa 3@12 A400 He moBnmsana Ha
pe3yIbTaTH: B paccMaTpuBaeMoM M (a3oBOM npHMepax NopoOpaHa apmarypa 3332 ¢
ILTOIATBHO TIONEPeHHOro ceuerma 24.13 cv’.

Ipumep 1Y.5.9.4

Pesynomam. 3apanee ycraHOBNeHHax Cxarad apmarypa 3@12 A400 moBnuana Ha
Pe3YNBTATEL B PACCMATPUBAEMOM IIPUMEpE ILTOMATD CEYEHHS PACTIHYToM apMatypsi 18.47 cM
(39928) oxasanack Huxe, 9eM B 6asosoM 24.13 cm? (3032).

IIpvmep 1Y.B5.9.5

Peszynpmam. Tlpu ycraHOBNECHHO! pacTAHYTOH IpEABApHTENHHO HANpPSDKEHHOH apMaType ¢
IIOmaNpIo IomepedHoro ceuenns 24.13 o (3@332) nmorpeGoBanach cxkaras apMmarypa ¢
ILIOINAABI0 IIoNepeYHoro ceyenns 14.73 om? (3925 A400).

IY.B.10. DaemMeHT AByTaBpPOBOTO (IIPOM3BOALHOIO) CEYUSHIIS C
npeaBapuTeAbHBIM HalIpsDKEHMEM apMaTyphl, pacuet no
AedopManOHHOM MOAeAN, IIPOBEPKa ApMIPOBAHMSA

Puc. IY.9. l'eomerpudeckue pasmeps!  apMuposanue cegenms. [Tpamep IY.5.10.1
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VCIIoBHS 1 Pe3yNBTaTH PACYETOB

Homep HUccnenye- Venoeus pacderon Tpebopanus
ImpuMepa M (1]
taxrop
IY.5.10.1 TTpumep lposepxa npounocmu cnoxcnozo cevernus ¢ | BromHeHs!
6asoBHIit | Hanpazaemoli u Henanpazaemoii apmamypoii
npu Hanuuu oeyx 3azpycenuii.
Paccmarpusaercs HOPMAJILHOE cedgeHue

JABYTABPOBOH  NPENBAPHTICIEHO  HampsOKEHHOMH
Ganrxu co ciemylomHMH pasMepamu: h = 890;
b = 80; by=0b'y = 400; h, =h'; = 120 mm
(Pmc. IY.9). V BepxHeifi u mHkHell mONOK
pacronararorcs BYTHI B BHAE HPAMOYTONBHBIX
TPEYroNbHHKOE ¢ karerami 100 MM. Yro6s

y9ecTs BYTSI, ccuyeHHE B pacdere
paccMaTpuBaeTCs Kak IpOM3BONBHOE. beroH
TOKENBIE Kiacca B45. Hcnoms3syercs

IByXNuHCHHAS JHArpaMMa COCTOsHEsS OeroHa.
PaccMaTpuBaloTCs HBa 3arpy)KEHHS MOMEHTaMM
M = 649 u M = 703 xHm coOTBEeTCTBEHHO IpH
MPONO/DKHTENBHOM W HENPOXODKHUTEIBHOM
JeificTBME Harpy3kd. banka apmupoBaHa 8
KaHatamn K1400 mmamerpom 15 mm. Kamath
PacIoJioxKeHsI B 2 paza, 00 4 CTEpXKHA B KKIOM
Ha paccTosHMAX S0 B 95 MM OT HWKHeH rpaBu
cegeHus. BeivuuHAa HaTsDKEHHS C YYETOM BCEX
noTepsr H Kodh(BOHEHTa ¥,  COCTaBiIjeT
870 MIla. Cxaras apmarypa Kmacca A400
COCTOAT H3 2 crepkHed muamerpoM 16 MM,
pPacOONIOKEHHRIX Ha paccTosHHE 45 MM OT
BepxHeil rpanu. Tpebyercs IIPOBEpHTH NPOIHOCTE

CEUCHHS.
IY.5.10.2 Beron Bnuanue knacca Gemona. Ilpumar xiacc| BrmonHeHs!
6erona B100.
ITpymep IY.B.10.1 (GasoBsiii)

Pesynomam. Ha Puc. IY.10 npeacrtaBacHel pesynbTarl JUid 3arpyXeHHA OpU
HENPOINO/DKUTELHOM — HelictBrM  Harpy3ku. IlonmydeHBI COOTBETCTBEHHO — CHEAYIOMHE
MaKCHMaNGHEIE OTHOCHTENGHEIE JedopMmamuy OeroHa, HampsTacMOH M HEHaNpATaeMOH
apmarypsr: 0.0016, 0.0036, -0.0014 Oun He Goabme mpeAeHbHO JOMYCTAMEIX OTHOCHTENBHBIX
HJebopMammit GeToHa HampsAraeMo¥ H HEHANpATaeMOH apMAaTyphl, PaBHEIX COOTBETCIBEHHO

0.0035, 0.015, 0.0250.
Ilpr DpomOIKHTENEHOM NEHCTBHH HAarpy30K MAaKCHMAIBHEIC pacieTHLC OTHOCHTENHHEIS

nedopmanmy GeroHa, HanpsraeMOM M HeHaOpAraeMoif apMarypel IO aGCOMOTHON BENMIMHE
MeHbIne npuBefeHHEX Ha Prc. IY.10. Tpeboparms [1] BRITONHEHEL
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Wl Tl Bk
Hopmankiuie ceverun
- Peaynbratsi packbya fio scew CoueTaluAY HAMPYIOK
“Mpetiokann CHulS2 BsifI0MIeHL!

' CovgTamenarpysox e 2

vinGe, N, xh, NaruBRIGHNR MDUEHT My oMy ; K

§ My = odoo 1 My = 703000

A8 2y -

"+ OTHOCIIeNLHAR AGIOPHAIKA.
apaTyp Hanparaonl

MAKC,

Puc. IY.10. Pe3ynbraTh pacderoB [ii 3arpyKeHHA HPH HENPORODKETENFHOM AeHCTBAM
Harpysku. [Tpmvep IY.B.10.1

ITpivep IY.B.10.2

Pesynvmam. B paccmarpmBaeMoM H 0a30BOM NpHMEpax HPHHAT COOTBETCTBEHHO KJIace
6erona B45 u B100. B paccmarpmBacMoM IIpHMEPE NPH HENPONO/DKMTEILHOM AciCTBHM
Harpyskd OTHOCHTeNbHBIe JehopMaimm OeToHa, HaUpsracMoi ¥ HeHanpAracMod apMaTypHl
pasBEl coorBercreeHno 0.0009, 0.0032, -0.0008, T.e. omr ymenpmmmuch (0 aGCOMOTHOM
BEJMYHEE), 10 CPaBHEHHIO C aHaIOTMYHBIMHU 3HaveHmsaMHE 0.0016, 0.0036, -0.0014 B GasoBomM
npumepe (Puc. 1Y.10). Amanorugnsiil pe3ynasTaT DONydeH M NPH MPOAOIDKHATENEHOM JCHCTBHA
Harpysku. Tpe6oamus [1] BEIIOMHEHEL.

IY.B. Kocoit m3ru6

IY.B.1. DaemMeHT IPsAMOYTOABLHOTO CeveHNst 5es NpeABapuTeabHOTO
HAIPsDKEHNMA apMaTyPH, pacdeT o 2epopManuoHHOM MoAean, moa6op
apMIpOBaHMS

Puc. IY.11. 'eomeTpraeckue pasmeps! i apMEpoBanme cedernd. [Tpumep IY.B.1.1
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Ycnosus H pe3yNETaTH PaCYeToR

Howmep
IpH-
Mepa

cuemy-
eMbIH
-

Top

Vcnosus pacyero

Pe3ynbTarsi pac4eToB

Konuuectso u
JIRaMETPHE
crepxaech

fyo)aninidg

1-# 2-#

Inomans
CeYeHus
apMary-
PEL oM?

IYB.1.1

ITpu-
Mep
6azo-
3312 ¢

IToobop apmamyper.  PaccmarpuBaeTcs
npaMoyroibHoe ceuenme (Puc. IY.11) co
CHCAYIOMMME NapaMerpamu: b = 340 mm;
h = 1195 mM; Geron nmerxumit kimacca B3.5
Mapku mno cpenHed mrotroctH D1100;
Yy = 09, apmarypa xmacca A400.
Ucnone3yercs mByxnmEHeHHas JaHarpaMma
cocTogHus  OeTroHa  OpH  3HAYEHHUAX
OTHOCHMTENBHEIX aedopMaimit &, = 0.0015,
§2=0.0030, &1req =0.0022. Hzrubaromme
MOMEHTH M, = 40 1 M, = 95 xHMm peiicTByroT
B IUIOCKOCTSX, [IapaJUIeIBHEIX OCAM X H Y
COOTBETCTBEHHO. ApMaTypa COCTOMT M3
BOCHMH CTepKHel, OpHHaIIeXaluX IBYM
rpynnaM (MOACHEHHS CM. B  HpHMEPE
IY.5.1.1). B mepsBylo M BTOpPYIO IpyINBI
BXOIAT  COOTBETCTBEHHO  CTEPXHH C
HoMepamu 1, 2,7, 8 u 3, 4, 5, 6 (Puc. IY.11).
CrepxHH PacIONOXEHS! B 4 pAna o BRICOTE
Mo 2 CTepXHA B KOKAOM pAgy Ha
paccrosHuax 80, 120, 640 u 1115 MM or
HIDKHEH TIpaBH cedeHus. Paccrosmums a0
OOKOBBIX TpaHel cocraimsmor 40 MM,
Tpebyercs onpeaeuTs AAAMETPEI CTEpXKHEH.

4916 | 408

10.05

IYB.1.2

IY.B.1.3

Beron

Bnusnue knacca bemona. Ucnonpzopan
nerkuit GeroH xigacca B12.5 mapkm mo
cpenHeit mwrotHOCTH D1100 ¢ myxXmane#no#
IuarpaMMoii  cocrosmmsa Oertoma  mpu
3HAYCHMAX OTHOCHTENBHBX AedopMaumi,
yKa3aHHBIX B 6a30BoM nprMepe.

4012 | 4012

9.05

Bnunnue ouazpammot COCMOAHUA
b6emona. Wcnonbiopana — TpexJHHEHHaA
JAarpaMMa  COCTOSHMA  OeTroHa  mpH
OTHOCHTEJIBHBIX nmeopmanmax
&o = 0.0015, £,;=0.0030.

4012 | 4012

9.05

IY.B.14

Apmn-
poBa-
HHE

Bnuanue  3apanee  ycmarnoenenuov
apmamypst. Crepxnu 3, 4, 5, 6 (Puc. IY.11)
CUMTAIOTC  yCTAHOBICHHEIMM H  HMCIOT
muamverp 8 wmMm. TpeGyercs monoGpars
JmraMetp crepxaeii 1, 2, 7, 8.

4916 -

8.04

IIpmmep IY.B.1.1 (Gasoserit)

Pesyrsmam. O6Imas oAb CeYeHAs apMaTypsi coctannser 10.05 cu’ (4016+428).
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Ipimvep 1Y.B.1.2

Pesynsmam. OBuias 1Iomans cedeHns apMATYpHI B 6a30BOM H PACCMATPHBACMOM TIPHMEDAX
coctapnseT coorsercreerHo 10.05 oM’ (4016+4038) 1 9.05 cM® (8@12). Yeenuuenne Knacca
GeTOHa NPHBOIUT K CHIKEHUIO IIOMANH CEIeHHS apMaTyPHL.

Ilpmvep IY.B.1.3

Pesynemam. B paccMaTpuBaeMOM IIpuMepe IIpH TPEXNHHEHRHOH AHarpaMMe IIOMAab CeHCHIE
moxoGpanHoi apMaTypst 9.05 oM’ (80312) okasanacs meHsmme, geM 10.05 cm’ (4@16+4038) B
6a30BOM IIpEMEpE P ABYXTHHEHHOH THarpamMMe.

IOpumep IY.B.1.4

Pesynvmam. B 6asopom npumepe IY.B.1.1 651a onpeseneHa creAyomas apMaTypa: CTepXKHE
1,2,7,813,4,5, 6 (Puc. IY.11) HO/DKHE HMETh AWaMETPhl COOTBETCTBCHHO 16 B 8 MmM. B
paccMarpHuBaeMoM TipuMepe cTepia# 3, 4, 5, 6 CYUTAIMCH YCTAHOBJICHHEIMHA 3apaHee H UMEJIn
Jxuamerp 8 MM, a onpezensuics auameTp crepxHeit 1, 2, 7, 8. JToT muaMerp okasancs paBHBEIM
16 MM, T. €. TeM ke, 9To u B 6a30BoM mprEMepe. PacueT BEIIONHEH MPaBHIILHO.

IY.B.2. DaeMeHT NpAMOYroabHOTO cedeHns 6es mpeABapuTeAbHOro
HanpspKeHMs apMaTyphl, pacdeT o Aze(popManMoHHOV MOA@AaMn, IIpoBepKa
apMIPOBaHST

VcnoBusi # pe3ynsTaTH PacyeToB

Homep Hccnenye- VcmoBus pacderos ’ TpeGopaaus [1}
npu- MBIH
Mmepa daxrop

IY.B.2.1 Ipumep Ilposepra npounocmu u «pyunoii» Konmpony. | BIIONHEHE

6a30BBIiH PaccMarpuBaeTcs npAMOYTONBHOE CEICHHE C TEMH
e [apaMeTpaMA, XapaKTepHCTHKAME MaTepHaIOB
H YCHIHSMHE, 910 U B mpumepe IY.B.1.1 ApMarypa
cocrout mn3 BockMH crepxkEel (Pme. IY.11).
Crepoxau ¢ HOMepam# 1, 2, 7, 8 1 3, 4, 5, 6 ameror
JiRaMeTpsI cooTBeTcTBeHHO 16 1 8 MM. Tpebyercs
HPOBEPHUTH POYHOCTH CEYCHHS.

IY.B.2.2 | ApmupoBanue | ITpoeepra noobopa munumansnoii naowiadu | He svinoanenvt
ceuenun apmamypsl. Crepxun ¢ HoMepaMu 3, 4,
5, 6 wumeror pgmamerpel 6 MMm. Tpebyerca
[POBEPHTH IPOYHOCTH CEUCHAS

IIpumep 1Y.B.2.1 (Gasosuni)

Pesyasmam. Ilonyaennsie pe3ynbTaTsl NoKasansl Ha Pac. IY.12. Makcumanbusie pacaerHsie
OTHOCHTENbHES XedopManun OSTOHA M apMaTypHl, paBHEIC cooTBercTBeHHO 0.0024 m 0.0038,
MeHbIIe NMpeNeNbHO NOMyCTUMEIX OTHOCHTENBHEIX Jiedopmanmii 6eToHa M apMaTypHI, PaBHEIX
coorsercTBeHHO 0.0030 1 0.0250. TpeGoraums [ 1] BEmoHeHEL
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Hopmariutiie ce4erus
Pe3synuTars! pacYeTa N0 BCOM CONOTAHNRIS HATPYSOK: :
mpetoeanus CHoll52 suronneHs: f

|

. NeNg Ci ] th 1 1
coveTagii CYeTAUNE HAIPY3O ! ;
HaTyAnE
notcmmuaycnnun npononwoe H )d-l. mlitbaloume MOUEHTY M , . M y S
‘ 1 o — §e o ke e . :
& N = o000 ; M,, = 40000

Kpwewmy apoponsod 0CK 1/r, Ury i, 8 fingcxo X QestcrE wGai

MONERTOE My , M) y OTHOCHTSNEHAA ROGOPMALLRA BONCKHA, e,
B IOHTDG TRXACTIC CR4aKNA (1L 91,23 CHANS2)

= {fe,= 121203 -_10“‘5' hry = 243 10"; g = 860035107

QpUATYDLL HARDEALNOR apHaTYPH neaanmraeuoa

.| sarc. patvenmn emuuan  |udre. pe | npeganenen | arc.pacustuan | npgRensian
il 00024 00030 A 0.0038 ° 0.9250
| ToeGomawkn CHuN52 epinangests __ Tintousmes Trotoeain GLamrNgHss

R T O e LTI P N T e R e e

Puc. IY .12. Pesynerarsl pemenns. Ilpumep IY.B.2.1

«Pyunoit» koumpons. Ucnonszyem Cnocob 1, uznoxenssii B npumepe [Y.5.2.1.

Pas6upaeM cewenme Ha 100 yuactioB, IInomame kaxmoro yuacrka Ay = 0.004063 M.
Hymepamus yuactkos (1, 2, 10, ..., 91, 100), pacnonoxeHne KOOPARHATHBIX OCEH ¥ pazMephl
ceyeHHs nokasaus! Ha Puc. 1Y.13.

YpaBHEHHS PaBHOBECHS I PACCMaTPHUBAEMOrO CIIydast AMEIOT BHT;

Mx":Dn"l""'Dlz“l“'*'-Dlsgu,
r
x y
1 1
M, =Dy, —+D,,—+Dyeg,; a
7, r,
1 1
N=D,;—+D,,—+Dg€,.
7, 7,

B neBoit wactu Tperbero ypapaenus (7) mpononsaas cuna N = 0 (a1 xocoro u3ruda).
OTH ypaBHEHHS SABJLIOTCS YaCTHBEIM ClIydaeM IS Kocoro u3ruba oO0mux ypaBHEHUH
paBHOBECHS, NpeACTaBIeHHLIX B [1] popmynamu (8.39) — (8.41). Hemw3zBeCTHEIMH B YPaBHEHHAX

1 1

ABJIAIOTCS KPHBM3HEI —, — M OTHOCHTENbHas aedopManus LEHTpa TAKECTH OGETOHHOro
R

ceyenus &,. Kospbunuente D,;,D,,,D,,,D,;,D,;,D,, OpeacTaBiAoT coOoH XECTKOCTH,

onpejenieMsie 10 GopMyIam:
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D, = Z AbiZblxiEbei + Z ijziq Eyvg;
D, ZA,, Z} EV, +ZA,,Z2 Ev,;
D,= IZA,”. Zyi BV + ZAﬂzwsz,,v:, :
D, = ZAb LBV i +2Asjszs,Vs, H
D,, = ‘ZA,,,.Z,M.E,,V,,,. + ZAVZWE Vi

Dy, = z A, E Vv, + ZAers:V

1195

...7 -~
1 ] \10
2 7”’ ™ 20
11
X J -
91 100
\; /
vy
340

Puc. IY.13. Pacuernas cxema HopMansHoro cedenns. Ilpavep [Y.B.2.1

(pa3Meps! B MM)
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3mecy Z,; - pacCTOSHHE OT LEHTPA TADKECTH [ — IO yqacTka GETOHHOro CedeHHs [0 OCH Y,
Zyyj, Zsyj~ PaCCTOSHHA OT j-TO aPMATYPHOTO CTEPXKHS [0 OCeif y H X COOTBETCTBEHHO. OCTalbHBIC
o6o3HaYeHus TaKHe xe, KaK B fopmynax (2). Moxymu ynpyroctu 6erona E, u apmatyph E,

CONTRETCTRERAN PABHE! €100 ¥ 200000 MI1a. 3navenna ;1€ OMPENENSIOT 1O ¢popmynam:

& =E, +izm +—1~Z,,y,;
x y
®
1 1
E. = +—Z . +—7Z ..
3 4 r, o "y syj

3HaveHnA ¥,; onpexenmoT no dhopmynam (5), rae

R, =1.89 MIIa, ¢,,,, -0.0015, &, =0.0035,

=1260 MIla.

Eyra =
Epl,red

TIpoBepxa npaBHILHOCTH PEIIeHNAs YpaBHEHHE 3aiiodaeTcs B cienyiomeM. Vimes 3Havwenus

1 1
HEH3BECTHBIX —, — H &, IO hopMyIaM (9) Hax0TuM 3HAUESHHA OTHOCHTENBHEIX JedopManii

r.or,
&€, 3arem mo dopmynam (5), (6) ompenenseM HampmKeHHA Op,0y, 00 dopmynam (3)
HaxomuM  kodb¢unEeHTH yopyrocta V,,V; B no ¢opmymam (8) - xecTROCTH

DII’D22’D12’D13'D23'D33'

OKOHYaTeNFHO TOJCTaBIseM HalileHHbIe 3HaueHHs KECTKOCTel H HEH3BECTHEIX B YPaBHEHHUS
(7). Ecnu ypaBHeHHs YEOBIECTBOPIIOTCA, TO PEIIEHHE IPABIIIEHO.

PesynpraTel Beramcinenu#t npexcrasneHs! B Tabmumax IY.7 u IY.8 mma Gerona u apMaTyper
coorBercTBeHHO. M3 Puc. IY.12 BuAaHO, YTO NOJYYEHHI CIEAYIOIME 3HAYECHHS HEH3BECTHBIX:

1. 0.013127m % L 00024345 1., =0.0008698.

r, r,
PaccMoTpum TaGmumy IY.7 mna Getona. B cronbme 1 mpemcraBieHF! HOMEpa y4acTKOB i B
coorBercTBHH ¢ Puc. IY.13. JIna cokpamenus TaGimuEel B Hee BHECEHHI TONBKO YYACTKH,
O6mxaiimume K GOKOBBIM I'paHSM CEYEHHS, XOTA, KOHEYHO, BEIMUCIEHHS BHIONHEHH A BCEX
Y9aCTKOB.

3navenns Z,,, Z,, B CTONOLAX 2, 3 MPENCTaBIAMOT cOGOH PACCTOSMHASA, M, OT LEHTPa TDKECTH

KaXGIOro y9acTKa Ji0 OCe#l COOTBETCTBEHHO Y, X, IPOXOASAIIHX depe3 NEHTP TAKeCTH GeTOHHOro
ceuennd. B cronnax 4 — 9 npuBeieHsI BEHYAHD], BXOAJIIUE B NEPBEIE ClIaTaeMbIe KAXKAON H3
¢dopmyn (8) u HeoOXOomAMEIE JIA BEIYMCAEHH JKecTKocTeli mo 3TaM dopmynam. Cronben 11
COZEPXKHT 3HAYCHHS £, - PE3YILTATHI BEIYMCIEHHI 0 mepBoi u3 dhopmyn (9).

3naveHns Hanpsxermit o, B cronbue (12) ompemenenst no ¢gopmynam (5). Ha yyacrkax c
TIOJNIOXATENHHEIME 3HA%eHEAMH JedopMaluli HanpsokeHHs B GeTOHe paBHBI Hyimo, HOCKOJIBKY
6eroH Ha pacTsDkeH”e He paboTaer.
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Benuuuns! koo GHIEeHToB ynpyrocta v, B cronbue (13) mony4ensr no mepsoit u3 dopmyn

(3) ¢ Hcronp3oBaHMeM 3HavueHHil u3 cronbuos (11), (12). 3mavenns B cronbuax (14) — (19)
NOJIy4eHEl YMHOKEHHEM COOTBETCTBYIOIMX 3HadeHMi B crombuax (4) —(9) Ha 3HavueHue B
cronbue (13). B mocnenmeit crpoke cronbmos (14) - (19) Tabmmmel mpeAcTaBAeHB CYMMBI
xecrkocTeli mpu i =1, ..., 100 (Bcex, a He TOMBLKO NPENCTABIEHHEIX B Tabnune).

B Ta6mune IY.8 11 apmMaTyps! BEIMUCHEHHS HPOBOAAT COBEPINEHHO aHANOrH4YHO. B cronbue
(4) 3T0it TAGMAOBI IPEJICTABNCHHI IUIOMANN NONEPEHHOI0 CEYECHMSA APMaTypPHEIX CTEpKHEH.
Howmepa ctepxueii j COOTBETCTBYIOT HOMepaM Ha Puc. IY.11.

Topcrasngs NOMy4YeHHSIE 3HAYCHAN KECTKOCTel M HEM3BECTHBIX B IIPaBHIEC YACTH YpaBHEHMH

(7), nomyumm:

1 1
Dy —+ Dy =+ D€, =[(1276+2.777) x0.013127+(1.516-2.235)x0.0024345+

y
+(-10.364-3.058)x0.0008698]x10° = 40 xHm

o]

1 1
D, —+ Dy, —+ D€, =[(1.516-2.235)x0.01313+(12.346+38.745)x0.0024345+
x y
+(-22.537-1.556)x0.0008698]x10° = 95 xHwm

1 1
Dy =+ Dy —+ D, =[(-10.364-3.058)x0.01313+(-22.537-1.556)x0.0024345+

% ¥

+(105.311+164.859)x0.0008698]x10° ~ 0 xH

TaxkuMm o06pa3oM, IpeneNbHbIE MOMEHTHL, BOCHPHHHMACMEIC CEYCHHEM, NPHMEDHO PaBHEI
ZAelicTByromuM MoMeHTaM M, =40 kHwm, M, =95 kHM, a mposonbHas CHla pagHa HYIO. Y CIIOBHA
PaBHOBECHSs BRIIONHEHBL. 3a/1aya peIena IpasiibHO.

ITpymvep IY.B.2.2
Pesapnomam. He cymecrsyer 3HaueHHM KpHBA3H H OTHOCHTCNBHOH medopmarmm,

YAOBNETROPAIOIINX YPABHEHWAM PaBHOBECHS, T.6. Tpebopauns [1] He BEmonnensl. B mpumepe
IY B.1.1 nogo6pana MARAMANIEHAK IUTOIIANb CeICHAS apMATyPEL.
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OnpezeneHue napaMeTpoB I NPOBEPKH NPaBUILHOCTH pemeHus npumepa IY.B.1.1

Tabnuma IY.7
Beron
i Zys Z, AuZiE,x10% | A Z5E,x10% | A,Z,.Z, E x10° | A,Z,E,x10° | A.Z E, x10° A, E, x10%
M M xHM? xHm? kHM? xkHM KM xH

1 2 3 4 5 6 7 8 9

1 0.153 -0.538 0.585 7.232 -2.058 3.826 -13.449 2501
10 -0.153 -0.538 0.585 7.232 2.058 -3.826 -13.449 25.01
11 0.153 -0.418 0.585 4.375 -1.600 3.826 -10.460 25.01
20 -0.153 -0418 0.585 4.375 1.600 -3.826 -10.460 25.01
21 0.153 -0.299 0.585 2.232 -1.143 3.826 -7.417 25.010
30 -0.153 -0.299 0.585 2.232 1.143 -3.826 -7.417 25.01
31 0.153 -0.179 0.585 0.804 -0.686 3.826 -4.483 25.01
40 -0.153 -0.179 0.585 0.804 0.686 -3.826 -4.483 25.01
41 0.153 -0.060 0.585 0.090 -0.229 3.826 -1.494 25.01
50 -0.153 -0.060 0.585 0.090 0.229 -3.826 -1494 25.01
51 0.153 0.060 0.585 0.090 0.229 3.826 1.494 25.010
60 -0.153 0.060 0.585 0.090 -0.229 -3.826 1.494 25.01
61 0.153 0.179 0.585 0.804 0.686 3.826 4,483 25.010
70 -0.153 0.179 0.585 0.804 -0.686 -3.826 4.483 25.01
71 0.153 0.299 0.585 2.232 1.143 3.826 7471 25.01
80 -0.153 0.299 0.585 2.232 -1.143 -3.826 7471 25.01
81 0.153 0418 0.585 4.375 1.600 3.826 10.460 25.01
920 -0.153 0.418 0.585 4.375 -1.600 -3.826 10.460 25.01
91 0.153 0.538 0.585 7.232 2,058 3.826 13.449 25.010
100 -0.153 0.538 0.585 7.232 -2.058 -3.826 13.449 25.01

ZI0T°0EEET €9 IID M AAT0D0IL
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Tabmuua IY.7 (mpojomxenue)

BeroH (npopomKeHue)
i 8“ o'bi , v bi D, 16X 19-3, Diygpix 19.3, D\gwx 19.3, D;g,,,-x 10‘3 N Dz;b,'x 10.3 N Dazpix 10_3 N
MTIla KHm KHmM kHm xHM kHm kH
10 11 12 13 14 15 16 17 18 19
1 0.001569 0 0 0 0 0 0 0 0
10 -0.002447 -1.89 0.126 0.074 0.915 0.260 -0.482 -1.694 3.151
11 0.001860 0 0 0 0 0 0 0 0
20 -0.002156 -1.85 0.141 0.082 0.616 0.225 -0.539 -1.473 3.526
21 0.002151 0 0 0 0 0 0 0 0
30 -0.001866 -1.60 0.141 0.082 0.314 0.161 -0.539 -1.052
31 0.002441 0 0 0 0 0 [t} 0 0
40 -0.001575 -1.35 0.141 0.082 0.113 0.097 -0.539 -0.631 3.526
41 0.002732 0 0 0 0 0 0 0 0
50 -0.001284 -1.10 0.141 0.082 0.013 0.032 -0.539 -0.210 3.526
51 0.003024 0 0 0 0 0 0 0 0
60 -0.000993 -0.85 0.141 0.082 0.013 -0.032 0.210 3.526
61 0.003315 0 0 0 0 0 0 0 0
70 -0.000703 -0.60 0.141 0.082 0.113 -0.097 -0.539 0.631 3.526
71 0.003606 0 0 0 0 0 0 0 0
80 -0.000413 -0.35 0.141 0.082 0.314 -0.161 -0.539 1.052 3.526
81 0.003896 0 0 0 0 0 0 0 0
20 -0.000120 -0.103 0.141 0.082 0.616 -0.225 -0.539 1.473 3.526
91 0.004187 0 0 0 0 0 0 0 0
100 0.0001705 0 0 0 0 0 0 0 0
CyMMapHBIe KeCTKOCTH 1.276 12.346 1.516 -10.364 -22.537 105.311

ZI0TOLEET €9 IID M HUTO0DO0I



Tabmaua I'Y.8

ApMmaTtypa
J Zys Zy» Ay X 10° | A,ZLEx10% | AZLEx0% | AjZ Z E x10% | AZ Ex10° | AZ Exi0% | A E, x10%.
M M M KHm’ kHm? KHm? kHM KHM kH

1 2 3 4 5 6 7 B 9 10
1 0.13 0.518 201.1 0.680 10.771 2.706 5.229 20.814 40.220
2 0.13 0.518 201.1 0.680 10.771 -2.706 -5.229 20.814 40.220
3 0.13 0.478 50.3 0.170 2.294 0.624 1.308 4.804 10.060
4 -0.13 0.478 50.3 0.170 2.294 0.624 -1.308 4.804 10.060
5 0.13 -0.043 50.3 0.170 2.294 -0.056 1.308 -0.428 10.060
6 -0.13 -0.043 50.3 0.170 2.294 0.056 -1.308 -0.428 10.060
7 0.13 -0.518 201.1 0.680 10.771 -2.706 5.229 -20.814 40.220
8 -0.13 0518 201.1 0.680 10.771 2.706 -5.229 -20.814 40.220
11 12 13 14 15 16 17 18 19 20
1 0.003836 350 0.456 0310 4913 1.234 2.385 9.495 18.347
2 0.000423 | 84.62 1 0.680 10.771 -2.706 -5.229 20.814 40.220
3 0.003739 350 0.468 0.080 1.074 0.292 0.612 2248 4.709
4 0.000326 | 65.15 1 0.170 2.294 0.624 -1.308 4.804 10.060
5 0.002473 350 0.708 0.120 0.013 -0.039 0.925 -0.302 7.119
6 -0.000940 | -188.04 1 0.170 0.018 0.056 -1.308 -0.428 10.060
7 0.001316 | 263.31 1 0.680 10.771 -2.706 5.229 -20.814 40.220
8 -0.002096 | -350 0.835 0.567 8.991 2.258 -4.364 -17.373 33.584

CyMMapHBIe XKeCTKOCTH 2.777 38.745 -2.235 -3.058 -1.556 164.859
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IY.B.3. DaeMeHT TaBpPOBOTO CEYEHMSI C IIPeABAPMTEALHEIM HAIPSKEHNEM
apMatypHl, pac4er 110 Ae(popMaIMOHHOI MOAeAN, II0AG0p apMMUPOBaHILs

Puc. IY.14. I'eomerprraeckue pasMephl K apMHpoBanre cedennd. Ipumep Y.B.3.1

Vciosus B pe3yNsTaTH pacyeTon

Howmep Hec- Venosus pacueron Pe3ynbTaThl pacyeToB
mpy- | cuemy- Komuae- ITno-
Mepa eMEIi CTBO B mans ce-

tax- oua- YeHus ap-
TOp METpBl | MaTYpHI,
crepxHei gag
IY.B3.1 | Ilpm- Ilod6op  nmpedsapumenvrvo  Hanpasxcenwoi | 1018 2.54
Mep | apmamypur. PaccMarpuBacTcsa TaBpOBOS CedeHHE
6a30- | (Puc. IY.14) ¢ pasmepamm: b’y = 220; A’y = 60;
BRI | b = 110; & = 300 mm. Beron Tmxenst knacca B25,
ys1 = 0.9, manpsaraemas apmatypa Kmacca A600,
OpefBapUTENbHOE HANPHKEHAE apMarypel ¢
yIeTOM BCEX HOTEPh M KO3bdummenTa ¥;, pasHo
456 MIla. Hsrubaromue MOMEHTH! B INIOCKOCTSX,
napanieNsHbX 0CaM X H y: M; = 10, M, = 25 xHwm.
Hcnonsayerca TpexJHHeHHAL JaarpaMma
cocrosHud Oerona. Hamparaemas apmarypa
COCTOMT M3 ORHOTO CTEPXKHS, PacIONIOXEHHOTO B
cepernre pebpa Ha paccTosrnd 30 MM OT HEDKHeH
TpagE cedeHus. HeHampsraemasd YCTaHOBJICHHAs
apMaTypa COCTOMT M3 IBYX CTepXHeEH IuaMeTpoM
12 MM A400, pacnonoXxeHHBIX HAa PacCTOSHAH
30 MM ot Bepxmelf m GOKOBEIX rpameif cedeHms
(Puc. IY.14). Tpebyercs onperenuTs IuaMerp
CTEpIKHS HANpATaeMON apMaTypbL.
IY.B.3.2 | Beron | Bnuanue Knacca 6Gemona. Vnomssosan| 1016 2.01
Tsoxenbii 6eTon kmacca BOO.
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YCIIOBHA ¥ pe3yJILTATHI pacdeToOB (IPOLOIKEHHAE)

IY.B3.3 | Apmu- | Iod6op nenampazaemoii apmamyps: npu| 2012 2.26
pOBa- | ycmanoenennoi Hanprzacmoit apmamype. B
HHE | ceucHMH YCTaHOBNEHA npensanpsaraeMan
apMaTypa M3 OJHOI'O CTCDKHA ImamMerpoM 18 mm.
Tpebyerca momo6pare maaMeTp HBYyX CTepxHel
HeHanpsaraeMoli apMaTyphl, YCIZHOBICHHEIX ¥
BepXHEH rpaHy CCYCHHS.

IY.B.3.4 Bauanue 8enu Unb! ouamempa | 1016 2.01
ycmanoenennoii Henanpazaemoil apmamypol. Y
BepXHel rpaBM CCYCHHA YCTAHOBICHEI 2 CTEPXKHA
JuaMeTpoM 16 MM.

Mpymmep 1Y.B.3.1 (Gasosrmi)

Peayn;mam. ITonoGpan puaMeTp CTEpXKHA HanpsaraeMoif apMaTypsl 18 MM (IUIOMANE ceveHus
2.54 cM”).

Ipyvep IY.B.3.2

Pesyavmam. Jlnaverp CTepHS HanpsraeMoy apMaTypsl B 6a30oBOM H paccMaTpHBacMOM
OpUMeEpax paBeH COoOTBETCTBEHHO 18 m 16 MM. VBemudeHme xiacca GeTOHA NpPUBOIMT K
YMEHBHICHHIO JINaMeTpa apMaTypHOTO CTEPIKHA.

Ipnwvep IY.B.3.3

Pesynomam. 11pu npaBHILHOM pEIEHNY 3a]auy AHAMETP HEHANpPATaeMoi apMaTyphl JOJDKEH
ObITh He GONbINEG OpPHHATOrO B 0a3oBOM mpuMepe, T.e. 12 MM. [imamerp, ompejeneHHEIH B
pesyJjbTaTe pacyera, paBeH 12 M.

Iipsvep IY.B.3.4

Pesynvmam. [JuaMmeTp cTepikHa HanpAraeMoii apMaTyphl YMEHBUIHIICS M CTaJI paBHBIM 16 MM,
BMecto 18 MM B 6a30BOM npuMepe.

IY.B.4. DaeMeHT TaBPOBOTO Ce4eHMA C MpeABAPUTEAbHEIM HaIpsDKeHMeM
apMaTyph, pacdeT o AepopMaIpMOHHON MOAeAN, ITPOBEPKa apMUPOBaHNA

Ycnosus 1 pe3ynsTaThl pacdeToB

Homep | Hccrenye- VYcnosus pacueros Tpebopanna
mpHMepa MBI [1]
paxrop

IY.B.4.1 | IIpumep IIposepka npounocmu ceuenun ¢ nanpazaemoit u | Brmommens!
6asoBEli | Menanpazaemoii apmamypoii. PaccmaTpuBaeTcsa
HOPMAJIBHOE CCHEHHE C TCMH K¢ I'€OMETPHICCKHMH
pasMepaMM, XapaKTepHCTHKAMH MaTCpPHANOB W
PacIoNOKEHHEM apMAaTYPHBEIX CTEpXHEH, 9T0 H B
mpumepe IY.B3.1. B cesennmm ycraHOBIEH 1
CTepXXCHb HampsTaemoil apMarypsl amamerpoM 18
MM H 2 CICpXHI HEHANpATacMOH apMarTypst
nmuamerpoM 12 mm. Tpebyercsa npoBepATs NPOYHOCTE
CEYEHHs.
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Y¢oBHS H pe3yNBTaThl PacueToB (POJO/DKEHNe)

IY.B4.2 | Apmupo- IIposepka nodbopa munumansnoii naowadu | He svinonnenul
BaHHUE ceuenua  nanpazaemoid  apmamypsl.  Jluamerp
CTEP)KHA HanpsraeMoi apMaTyphl paBeH
16 Mm.

IY.B43 Iposepra nodbopa murnumansnoii nrowaou | He evinonnenu
ceuenun Henanpazaemoii apmamypul. JuaMerp
JABYX CTepxHEH HeHalpsraeMoii apMaTypel paBeH
10 MMm.

ITpymep 1Y.B.4.1 (Oa3oBrwi)

Pesynomam. Kax sagno w3 Prc. IY.15, MakcuMasibHEIe OTHOCHTENBHEIE JedopManud GeToHa,
HanpsraeMoi B HeHanpsraeMoii apMaTypsl paBHs! cooTBercTBeHHO 0.0028, 0.0021 1 0.0011, uro
MeHbIIe MpefielIbHO JOIMYCTHEMEIX AedopManuii, paBHEIX cooTeercrBenHO 0.0035, 0.015 & 0.025.
Tpeboparamsa [1] BEIIONHEHEL

Puc. IY.15. Pesynrrars! pemrenns. [Ipumep IY.B.4.1
Ilpivepri IY.B.4.2, 1Y.B.4.3

Pesynomam. He cymecTByeT 3HaueHMli KpPHBH3H ¥ OTHOCHTENBHOH aedopmanmm,
YAOBJIETBOPSMIOIIMXK YPaBHEHHAM paBHOBecHs, T.e. TpeboBanu [1] He BemonHeHbl B npumepax
IY.B3.1, IY.B3.3 mnonoGpanbl MHHEMATBHBIE JAAMETPHl CTEPKHEH COOTBETCTBEHHO
HanpAraeMoi H HeHarpsaraeMoi apMaTyphl.

IY.I'. BHerjenTpeHHOE CXKaTHeE

B m. 8.1.14 [1] pacuer no npeneNsHBIM YCHIHAM IPH BHEIEHTPCHHOM COKAaTHH, BEIIONHIEMBbIH,
B OCHOBHOM, «BPY9HYIO», NPEAYCMOTPEH TOJNBKO JUIL JEMEHTOB IPSIMOYTONbHOTO CEYEHHS.
IIpn sToMm, corsacuo 1. 8.1.7 [1], HeoOXOAMMO yIHTHIBATH CIy4aMHEIA SKCHCHTPHCHTET KaK B
IUIOCKOCTH, TaK H M3 IUIOCKOCTH M3ruba. Takum oOpa3oM, HeoOX0MMMO BEOIONHATE {BA pacieTa.

HedopManroHnas MOIEb MO3BOJISET PACCUMTATH HNEMEHT JE000M GOPMBI CEYCHHs, YIMTHIBAT
o0a sKCHeHTpUCHTeTa. B 9TOM Ciydae Ha MpaKkTHKe PEKOMEHAYETCS BLIIOIHATH OHH pacyeT Ha
KOCcOe BHEHEHTPEHHOE CXaTue. PacyeT Ha OJIHOOCHOE BHEIIEHTPEHHOE CXXaTHE KaK YaCTHBIH
cirydaif pacyera Ha KOCOE BHEUEHTPEHHOE CXATHE PEKOMEHAYETCS BHIIONHSATH TONBKO JUIA
KPYTJBIX M KOJIGIEBIX CEYCHHH MIPU OJMHAKOBBLIX PACYCTHHIX JJIMHAX M YCIHOBHIX 3aKPEILICHUS
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BO BCEX HampaBleHusx. TOrNa BCIEACTBHE KPYTOBOY CHMMETPHE BMECTO JBYX MOMEHTOB M, ¥
M, paccMaTpuBalOT ONMH MOMeHT M = fMZ + MZ.

PacyeT 1o NPeNSIbHBIM YCHITHSIM MOXHO TaKke BEUIONHATH Ha KOCOE BHEIICHTPEHHOE CXKaTde
C y4eTOM ABYX SKCHEHTpHCHTETOB. OHAKO MPOBECTH HEOOXOAMMBIE BEMHCICHUS «BPYHHYIO» B
3TOM Ciydae 3aTPyIAHHTEIEHO.

TlosToMy B HACTOAILIEM Dasfieie HPUMEpH pacieTa no Je(PopMAHOHHON MoZeNH NpPHBENCHBI
IS KPYTTIBIX M KOJNBIEBBX cevenwmil. [To mpeneNbHBM YCHIHMSAM PAcCYMTAHBI IIPAMOYTONBHEIE
CedeHUS.

IY.I.1. DaemMeHT KPYTAOrO cedeHus 6e3 mpeaBapuTeAbHOTO HaOpsiKeHsT
apMaTypH, pacyet no depopMauMoOHHO’ MOgeAN, IT0AGOP apMUPOBaHIIA

YcnoBus i pe3yNbTaTH pacyeToB

Howmep Hc- Venosus pacyeron Pe3ynbTaThl pacyeToB
npu- cneny- Konmue- ILo-
Mepa eMBbIit CTBO H majap ce-

takrop a- YEHHA ap-
METPH Mar}):‘gm,
cTepxHei cl

IYT.1.1 | IIpumep | Iodbop ouamempos cmepicneli apmamypey, | 6025 2945
6a30BEL | pacnonodiceHHbIX Ha OKPYNCHOCHMU 3A0AHHO20
ouamempa. PaccMaTpuBaeTCs Kpyrioe cedcHHe
zuamerpom 400 MM. Beror Tspxensiit xitacca B25,
51 = 1.0, apmarypa xmacca A400. IIpononcHee
CHNBI ¥ H3rubaromme MOMEHTHL: OT JUIHMTCNBHBIX
Harpy3ok Ny = 400 xH, My = 100 xHwm: or
KpaTKOBpeMeHHBIX Harpysok N = 600 xH,
M = 140 xHwm. Ycwms onpeaeieHs! paceToM Ho
HenedopMupoBaHHOM cxeMme. PacuerHas mwma
JJIEMEHTa H PacCTOAHUE MEXKIY €I0 CeUCHMSIMH,
3aKPEIUICHHBIMH OT CMEIIEHMUS, COCTaBIsieT 4 M.
KoHCTpyKOHS  CTaTHYeCKH  HEOIpemendMa.
Hcnonssyerea RBYXIRHEHHas JparpaMma
cocTosHuA 6eToHa. ApMaTypa COCTOMT H3 INECTH
CTepIKHEH OJIUHAKOBOTO IyuaMerpa,
PACHONOXEHHBIX Ha OKPYXHOCTH HHAMETPOM
330 mM (Puc. IY.16). Tpebyercs ompenemutsb
JUaMeTp CTepKHeH apMaTypEL

IYT.1.2 | Beron Bnuanue xnacca Gemona. Vicnmomp3oBan 6018 15.27
TsDKeNIBIt HeToH Kiacca B100.
IY.r.13 Brusnue Ouazpammul cocmosuus Gemowna.| 6025 29.45

HcnonszoBana  TpexyuHeiiHas — auarpamma
cocTosHns 6eToHa.

IYI.14 | Ilpomo- | Bausnue pacuemnoé Onunvt. Pacuernas| 60328 36.85
JBHBIH | JUIMHA 3eMeHTa HPHHITA DaBHOM 6 M.

IYI.15| wusrub Bnrunnue pacuema no Odeopmuposannoii | 6022 2281
cxeme. CquTaercs, YIT0 YCHIMA OIpPEHEHCHBI
pacueToM 1o AehopMHPOBAHHOR cXeMe.
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VeloBus M pe3ynbTaTsl pacyeroB (IPOAOJDKEHHE)

IYI'.16 | Apmu- | ITodbop duamempos cmepcneis, | 12020 37.70
poBa- | pacnonazaoumuxca Ha O8YX OKDPYICHOCHAX.

HHe | ApMaTypa pacnoNaraercs Ha JBYX OKPYXHOCTSX .
¢ nuamerpamu 330 u 200 MM, no 6 crepxHeit Ha

KXol OKpPYKHOCTH.

IY.r.1.7 Bnuanue sapanee yemanoenennoii | 6018 15.27
apmamypst. Ha oxpyxuocta auamerpom 200 MM
3apaHee YCTAHOBJEHB! 6 crepixHell AHaMeTpOM
20 MM.

IYT.1.8 | Yewnus { Ilodbop apmamypw ¢ ycnosusax, bauskux x| 6012 6.79
UEHMPANbHOMY cxicamuio. TIpORONBHEE CUIIBI U
u3rmbaroue MOMEHTHI: OT HOCTOSHHBIX H
JUTHTENEHBIX HArpy3ok N = 400 xH, M, = 0 xHwm:
OT KparKOBpeMeHHEIX Harpy3ok N = 600 xH,
M =0 xHwm.

Ipmmep IY.I.1.1 (6a3osrii)

Pesynomam. O6mas mroimanp cedeHus apMaTyphl cocTaBiser 29.45 oM (6025).

Pac. IY.16. Pacionoxenne apmaryps! B cederns. [Ipameps IY.I.1.1, TY.I".1.6, IY.I".1.7
(1, 2 — OXpY>KHOCTH PacHOJIOXXEHII apMATYPHBIX CTepXKHEH, 2 — TONBKO AN IPEMEPOB
IY.I.1.6,IY.I.1.7)

IIpnmep IY.T.1.2

Pesynomam. O6man miomans ceYcHus apMaTypst B 6a30BOM ¥ paccMaTpHBAaeMOM IPHMepax
COCTaBsIET CoOoTBeTcTBEHHO 29.45 (6025) m 15.27 (6¢18)cM2. Veenuyenue Kiacca GeroHa
TIPHBOAMT K CHIDKEHMIO IUIOINANH CEYCHHS apMaTypBL.

ITpymep IY.I.1.3

Pesynsmam. Kax u B 6a30BoM npuMepe, IAOIATE CEUCHUS apMaTyps! cocTasnset 29.45 om?
(6025). Vismerenne BUIa AMarpaMMEI COCTOHUS GETOHA He IOBIMANO Ha Pe3yNbTar.
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IMpumep IY.I'1.4

Pesynemam. Tlpu yBenuyeHun pacyeTHON JUTHHBI Bospacrae'r BIIHSHHE NPOIOJIBLHOrO M3ruba,
YTO BEXET K yBeque!mm apmupoBanus - 36.85 om? (6928) B paccMaTpEBaeMOM IpUMEpE, 0
CpaBHEHHIO C 29.45 em? (6@25) B GasoBoM npuMepe. B obmeM ciyyae npm YBeNIWYEHUH
pacyeTHOH JUIMHEI apMUPOBAHHE HE MOXKET YMEHBIIUTHCA.

Mpymep IY.T.1.5
Pesynomam. Ecnu ycumus oIpeneneHsl pacdeToM Mo AedOpMHEpOBaHHOH cXeMe, TO
HpONONBHEIM M3rH6 He BiMAECT Ha apMUpPOBAaHHE. Hoammy B paccMaTpUBaeMOM IpHMepe

NOJIy4eHa MEHBIIAA nJTOﬂIaJIb cedeHnd apMartypsl 22.81 cM (6@22) IO CpaBHEHHIO ¢ 6a30BEIM
npuMepom 29.45 cm 2 (6@325).

IIpmmep IY.I'. 1.6

Pespnpmam. B GazoBoM mpEMepe NONMydeHo apMupoBamHe 6@25 (29.45 cov?). B
PaccMaTpHBAEMOM TPUMEPE JMaMeTp CTepXHel YMEHBUIMICS, HO IUIOIIANb CEYEHHS apMaTyph
Bospocia 120320 (37.70 cm 2).

ITpimep 1Y.I1.7
Pesynvmam. Tlono6pano apmuposanne 6318 (15.27 cm?).
Ipumep IY.I'1.8

Pesynemam. Inomans cedeHus apMarypsl 6.79 oM’ (6¢12) CYIRECTBEHHO YMEHBIIAETCS, O
CPABHEHHIO C IOTy4eHHoH B Ga3oBoM mpuMepe 29.45 e (60125).

IY.I'.2. DaemeHT Kpyraoro cedeHns 6e3 npeaABapUTeAbBHOTO HallPsDKEeHMS
apMmartypsl, pac4deT 1o 2e(pOpMaLIMOHHONM MOJeaM, IIPOBepKa
apMMPOBAHNS

VcioBrsA H pe3ysIsTaTH PacyeToB

Homep HUccnenye- Vcenosus pacueron TpeGoBanus [1]
bats) 8 MBI
Mepa daxrop
Iyrai IIprMep IIposepxa npounocmu eHeyenmpenno | BrIMOIHEHBI

6asoBbIit CHCAMO20  NEMEHMA  Kpy2no20  CedeHuA.
PaccmaTpuBaeTcs 37MEMEHT KPYIJIOrO CEYeHHS C
TEMH K€ TNapaMeTpaM¥, XapaKkTePHCTHKAMH
MarepHaioB H YCHIMAMM, 4YTO H B IpHMEpe
IYI'.1.1. Apwmatypa, mnomoGpaHHas B 93TOM
IpHMepe,  pacHojaraeTcd  Ha  OKPYXHOCTH
muamerpoM 330 MM H cocToHT u3 6 crepkHei
numamerpoM 25 wMm. TpeGyerca mpomepHTs
IIPOYHOCTh CEYCHHUA.

IYT.2.2 | Apmupoanue | Ilpoeepka nod6opa murumansuoii naowadu | He evtnonnenst
ceuenuna apmamypsl. ApMaTypa Ha OKPYXKHOCTH
maametpoM 330 MM cocTOMT m3 6 cTepxHeH
JAAMETPOM 22 MM.
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ITpymep IY.I.2.1 (6a3ossi)

Pesyasmam. MaxcuMalbHbIe pacueTHBIE OTHOCHTENBHBIE Jeopmanyy GETOHa H apMaTypsl,
paBHple cootserctBenno 0.0024 u 0.0023, MeHbIIC TpeeNbHO AOIMYCTUMBIX OTHOCHTENBHBIX
nedopManuit GetoHa B apMaTypsl, paBEbIX cootserciBenHo 0.0035 m 0.0250. TpeGosanms [1]
BEITIOJIHEHEL 3uaqyeHns HEH3BECTHBIX B ypaBHEHHAX PaBHOBECHA:

L 0.01249 7, £, =0.00011984.
r

¥y
ITpymep IY.I.2.2

Pesynvmam. He cymecrsyer 3uaveHuif KpWBHMSHBI M OTHOCHTENBHOH Jedopmarum,
YEOBIETBOPSIOIMX ypaBHeHWsM paBHoBecus. TpeGopamma [1] He BpmonHensl.. B mpuMepe
IY.I'.1.1 mogo6pana MEHAMAIbHAA TIOMANE CEHECHAS apMATYPEL
IY.I'.3. DaeMeHT KOABLIEBOIO CEUEHNS C NIPeABAPUTEAbLHBIM HaNpsKeHMeM
apMaTypH, pacyeT 110 4e(pOpMaIMOHHON MOAEAH, T0A400p apMIUpPOBaHs

'VCIIOBHS H pe3yNbTaThl pacieToB

Homep He- Vcnosus pacaeTon Pe3ynsTaTH pacueToB
pH- cneny- Komayge- Ino-
Mepa eMBbIi CTBOM | mame ce-

daxrop nHa- 9eHus ap-
METpPHl | Maryph,
CTEpXHEH Cl

IY.[.3.1 | Ilpumep | IModbop Hanpazaemoii apmamypur. | 8018 20.36
Gaszopplil | PaccMaTpuBaeTcs KOIBIEBOE CCYCHME; BHEIIHEH
¥ BHYTPCHHHH JHaMeTPsl paBHbI COOTBETCTBEHHO
500 u 300 mM. Berom Tokensii xracca B40,
yp1 = 1.0. IlpomonpHEle cHIEI ¥ W3rHOarompe
MOMEHTHL: OT  JUMTENBHBIX Harpysox
Ny = 400 xH, M; = 120 xHm: or
KpaTKOBpEMEHHEIX Harpysok N = 600 xH,
M = 250 xHwM. Yeunus onpefienens! pacIeToM 1o
HenedopmuposanHoli cxeme. Pacuernas mmina
97€MEHTA ¥ PacCTOSHHE MEXIY €ro CeYCHHAMH,
3aKpEILICHHbIMA OT CMEIIeH s, COcTaBiier 12 M.
KoncTpyxums  craTAdecKkd — HEONpeenvma.
Hcnoms3syerca TpeXmMHcHaas JHarpaMma
coctosuus Geroma. HampsraemMas apmarypa
kimacca A1000 cocTOMT M3 BOCHMH CTepxBei
OIIMHAKOBOTO JHAMETPa, pacHojaraeMbIX Ha
okpyxHocra amamerpoM 450 mM (Pme. IY.17).
BenmauHa NpeIBapHTIENLHOTO HAUPHKEBHA C
YYETOM BeeX HOTeph H K03ddHLmenTa ¥ paBHa
750 MIla. Tpe6yerca onpenenuTs AUAMETD
CTep)KHEH apMaTyphL.

IYr32| Apmm- Bnuanue 3apanee ycmanoenennoii | 8014 12.31
poBa- | apmamyper. Ha oxpyxsocTsax muamerpom 360 u
mue | 540 MM 3apaHee ycTaHOBHEHO Mo 8 crepxHel
HenanpsraeMoi apmatypsi @8 B500.
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YcnoBus B pe3ynbTaThi pacueToB (IPoJ0IDKEHNE

IYr33 Ilod6op menanpazaemoii apmamypor npu| 1608 8.05
3apanee  ycmarnoeneHHoil Hanprzaemoii
apmamype. Ha oxpyxuocta muamerpoM 450 MM
3apaHee YCTAHOBICHE! 8 rTepwHel RanpsracMoi
apMatypst  Al000  pmamerpom 14 MM,
nogo6pannrie B nmpumepe IY.I.3.2. Ha
OKpYXHOCTAX pHaMerpoM 360 m 540 MM
ycranoBieHo 1m0 8 crepkHel HeHANpAracMoi
apMatypsl Ktacca B500. TpeGyercs onpeaennTs
JMaMeTp CTepXHel HeHanpsTaeMoil apMaTyphl.

TIpumep IY.I'.3.1 (Gasosswit)

Pespnsmam. O6mad IWOmMATs CEUEHHA HANDATAeMOM apMmaTyphi cocTaBiser 20.36 oM’
(8018).

iznf BEHBUDAIDGIER,
1 RS
= R IE 270]

=% R - 5
)

]

Puc. IY.17. Pacionoxenue apmaryps! B cedenun. [Ipumepr IY.I'.3.1, IY.I".3.2, IY.I'.3.3
(OXpY:KHOCTH PacIoJIoxEHU crepiHeil: 1 — HanpAraeMoii apMaTypsl; 2 — HeHaIPATAEMOH
apMaTypl, ToibKo 1s mpumepos 1Y.1.3.2, IY.I'.3.3)

IIpmmep IY.I'.3.2

Pesyavmam. Tlomydennas mwrolmanb ceucHHs HANpsraeMol apMaTypel coctaenger 12.31 oM’
(80@14), uro MeHbime, 1eM B GasoBom mpumepe 20.36 oM? (8@318). Obias miomans cedeHus
HampsracMoif u HeHaOpsraeMolf apMaTypel OKasbIBaeTCs TaKoi ke, Kak B 6a3oBoM mpuMepe

20.36 cM>.
IIpyvep IY.I.3.3

Pesynomam. Scuo, aro nnomaas ceueHHs T0A0UpacMoit HEHAIPATaeMOH apMaTyphl He MOXET
6brre  GosbIme, dYeM NJIOmMaAb CeYeHHs YCTaHOBIEHHOH apMaTypsl B npumepe IY.I.3.2.
[Tomyuero To xe apMupoBaHWe HeHampsraeMoll apmarypoit 1608 BS500 (wromans ceyenus
8.05 cM?), uTo 1 B npamepe IY.T".3.2.
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IY.I'.4. DaeMeHT KOABLIEBOIO CeYeHMsI C IIPeABAPUTEALHEIM HaIIpsDKeHEeM
apMaTypHl, pac4eT 1o Ae¢opMaIMOHHOM MOACAN, MPOBEePKa apMIIPOBAHMSI

YcnoBus M pe3yisTaTHE PaCIeToB

Homep | Hccnenye- YcoBHA pacyeToB Tpebopanus [1]
npH- MBI
Mepa thaxrop
IYra4.1 ITprvep Hpogepka npourocmu nemenma. | BremonHEHH!
6asoBelit | PaccMaTpHBaeTCq 3NEMEHT KOJNBLEBOIO CEeYeHHs ¢
TEMH K€ [apaMeTpamMH, XapaKTepHCTHKaMH
MarepuaioB H YCHWIHAMM, YI0 X B IPHMEpe
IY.I'3.1. HaopsaraemMas apMaTypa COCTOMT H3 8
crepxueii @18 A1000. TpeGyercs nposepHTH
TIPOYHOCTE CEUCHHS.
IY.T'.4.2 | ApmupoBanme | Ilposepka noobopa munumanvhoii nnowadou | He svinonnerut
ceuenua Hanpazaemoii apmamypsi. Hanparaemas
apMatypa cocTonT u3 8 crepxmeit @16 A1000.
IIpymep IY.I' 4.1 (Ga3oBrni)

Pesyawmam. MaxcaManbHEE pacdeTHBE OTHOCHTENbHEE 7nedopMamum Geroma H
HanpsTaeMmoif apMatypsl, paBHbeie cooTBercTBemHO 0.0023 m 0.0042, MeHbINE NpexenbHO
IOMYCTHMEIX OTHOCHTENBHBIX XedopManuii GeToHa W apMaTypsl, PaBHBIX COOTBETCTBEHHO
0.0035 m 0.0150. Tpe6oBamms [1] BemONHEHHI. 3HaueHWs HEH3BECTHLHIX B YPaBHEHHSX

DaBHOBECHS: 1 0006139 1. &, =0.00072032.

Ty

IIpiovep 1Y.I'4.2

Pesynomam. He cymecTByeT 3Ha4yeHWH KpWBM3HBI M OTHOCHTENBHOH aedopmauud,
YIOBIETBOPAIOMMX YpaBHEHUSIM paBHOBecHd, T.e. TpeGoanus [1] He BemonHeHEl. B mpumepe
IY.T".3.1 nogobpana MmuarMaNbHas (IO CEUEHM apMaTypEI.
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IY.I'.5. DaeMeHT IPAMOYTOABHOTO cedeHs 6e3 mpeasapuTeAbHOTO
HAIIPSLKEHMST apMaTypPHl, pac4yeT 110 IIpejeAbHbIM yCHAMSM, 0AG0p
apMHUPOBaHNIA

VCIIOBHA H pe3yibTaThl pacdeToB

Homep | Hec- VcnoBrs pacieTos PesynsTate pacueToB
npu- | CHexy- Komugecrso ¥ | IInomans
Mepa | eMmmri JAaMETPBI CEYCHHSA

dax- cTepxHeH apMary-
TOp rpymmb P, cM”
1-i 2-i
IYT.5.1 | Hps- | Hodbop  cummempuurnoi  apmamypst. | 4028 - 24.63

Mep | PaccmatpuBaercs 3meMeHT NPSMOYTOJIBHOTO
6a30- | cedeHHd CO CHEAYIOMMMH LapaMeTpamu:
B | b =400 MM; & = 500 MM; a = &' =40 Mm;
OpPONONIBHBIE CHIBI H HM3rubaronme MOMEHTEL
OT JUIMTeJIBHBIX Harpysok Ny = 1300 kH,

M; = 270 xHM; oT KpaTKOBpeMEHHBIX
Harpy3ok N = 1700 xH, M = 382 xHwm; Geton
TKempi  knacca B30, yy = 1.0.

Cmvmerpuynas apmaTypa iracca AS00
COCTOMT M3 YeTBIpEX CTepxHeH ONXIHAKOBOrO
JMaMeTpa, PAacliONOXCHHKIX B YIilaXx CedeHHd
Ha paccrosHud 40 MM or 6mmxaiinx TpaHeit
(Puc. 1Y.18). Yeunua onpexereHs! pacueToM
no nedopMmmpoBaHHOM cxeMe. PaccTosHue
MEXIY CEUCHUSIMH JNEMEHTa, 3aKperlieHHBIMMI
OT cMeImenud, cocrasiseT 3 M. Koucrpykuns
CTATHIECKM HEONpeJENHMa B IIOCKOCTH M H3
mrockoct u3ruba. TpeGyerca ompenenwuts
JUaMeTpEl CTepXKHEH apMaTyphl.

IYI.5.2 | Beron | Bauanue xnacca 6emona. Wcnonssopau | 4016 - 8.04
TOKENbIM 0eToH Kiacca B60.

IY.I'S.3 | Apmu- | Ilodbop necummempuunosi apmamypwr. | 2028 | 2025 | 22.14
posa- |Crepxnu 1, 2 m 3, 4 (Puc. IY.18),
HHe |oTHocamHecs K 1-# u  2-# rpynme
COOTBEICTBEHHO W  PACHONOXEHHBE Y
Haumenee # HauGoNee CRATOH IPaHy CeYeHHH,
MOT'YT HMETh pa3HBIe JMAMETPEL

IYI.54 Bausnue ycmanoeneunoii apmamyput. Y | 20525 - 9.82
HAaHMEHEE CXaTOH TpaHH  YCTAHOBJICHBI
crepkae 1, 2 (Puc. IY.18) m3 apmarypm
Knacca AS00 gaamerpoM 28 MM, HoydeHHbIE
B mpumepe IY.I.5.3. TpebGyercs momoGpars
Juamerp crepxueii 3, 4.
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VClOBHSL H pe3yNBTATH PacueToB (IPOJOJDKEHHE)

IY.rs5.5 Bnuanue ycmanoenennoii apmamypol. Y | 20328 - 12.32
HauGoniee Cxaroff [IpaHM  YCTAaHOBJEHEHI
crepxan 3. 4 (Pmc. IY.18) m3 apmarypsr
knacca AS500 mmamerpoM 25 MM, HONy4YeHHbIE
B mnpumepe IY.I.5.3. Tpebyercs momo6pars
JIuameTp crepxueit 1, 2.

IYT56 | Yeu- | Hoobop apmamype: & yenosunx, 6ruskux k| 4012 - 4.52
s | yenmpansnomy cycamuio. 1IpoJosEEIe CHIBL
H m3rAbarompe MOMEHTH: OT JUTHTENBHBIX
Harpysox Ny = 1300 xH, M; = 0 xHwm: ot
KpaTKOBpeMEeHHBIX Harpy3ok N = 1700 OxH,
M =0 xHwm.

IIpuwmep IY.I'5.1 (6a3osoiit)

Pesynsmam. O6Imast IIOMAMY, CEIEHES ApMATYPEI coctapmaeT 24.63cm’ (4328).

N~

T 14 0 a0 HF RO B0 0, AT S 3% w6 Ew W .

Puc. IY.18. Pacnonoxenne apMaTyps! B CEICHAH.
ITpumepur IY.I'4.1 - IY.T'.4.6,IY.T'.6.1, IY.T'.6.2
1, 2 — HauGonee 1 HauMEHee CxXaTast [PaHb CEYCHHA

Ipimep IY.I.5.2

Pesynvmam. O61mas wiomans ceyeHns apMa‘l'yzpBI B 6a30BOM H pacCMaTpHBaeMOM IIpUMEpax
COCTaBIIET COOTBETICTBEHHO 24.63 m 8.04 cm”. YBenuwuemue Kiacca GeTOHa NPHBOUT K

CHIDKSHHIO IIOMANM CEUSHHA apMaTyphL
IIpumep IY.I'5.3

Pezynbmam. Y saumenee u nanbonee CxaTol rPaHH PacIONOMEHEI 110 2 CTEPKHA JUAMETPOM
28 1 25 MM cooTBeTCTBeRHO. O6mas IIomA/: Cederus apMarypsr 22.14 cM? yMeHbmMIIACK, 1O
CpaBHEHHIO C IIOmMAREI0 24.63 cM® B 6a30BOM IIpEMEpE.

ITprmep IY.T.54

Pesynvmam. Tonobpana apmatypa 20325 — 1a xe, yro B mpumMepe I[Y.I".5.3.
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Ipumep IY.I'5.5
Pesynomam. IonoGpana apMarypa 2328 — ta xe, uto B npamepe [Y.I".5.3..
IIpumep IY.I.5.6

Pesynemam. ITo KOHCTPYKTHBEEIM cooOpaxkeHmsM (cm. I 10.3.6 [1]), HeoGxomuma apmarypa
He MeHee 4(12: MUHHMaJIEHO BO3MOXKHAS apMaTypa ONyYeHa B pacyere.

IY.I.6. DaeMeHT IPSIMOYTOABHOIO CedeHys1 6e3 IIpeABaApUTEALHOTO
HaIIpsDKeHMsI apMaTyPH, pacdeT IO MpeJeabHbIM YCUANSIM, IIPOBepKa
apMuUpOBaHMA

VCIIOBHS ¥ pe3yNbTaThl pacyeToB

Howmep Hccnenye- ‘YcnoBus pacyeron TpeGopanus [1]
npy- METH
Mepa taxrop

IYr.e.1 [Tpumep Ilposepxa npounocmu u «pyunoii» Kowmpons. | BrmonneRst

6asoBnit PaccMarpuBaeTca IpIMOYTONBHOE CedeHHE C TEMH
€ NapaMeTpaMHl, XapaKTePHCTHKAME MATEPHAIOB
M ycwmsmH, Yro H B npmvepe IY.I.5.1.
CumMeTpHyHas apMaTypa COCTOMT H3 WeTHIpex
crepxueit @28 AS500 (Puc. IY.18). Tpebyerca
IIPOBEPHTH POUHOCTH CEYEHHS.

IY.I'.6.2 | Apmupoarue | Ilposepxa nodbopa munumarvnoii nnowadu | He evinonnenn:
CeYCHUR CUMMEmpPU4HOu apmamypsl. ApMmatypa
COCTOMT W3 ueTeipex crepxueit B325 AS500 (Puc.
IY.18).

Ipmmep IY.I'.6.1 (Gasosbwi)

Pesynsmam. Cornaceo [1], mpu pacdyere 1m0 NpeleNbHbIM YCHIUAM IPOYHOCTE CEYEHHT
obecneuena, ecim me#cTByIomMA MoMmenT M He GonbIle PAcUETHOrO NpPENENBHOTO My,
HeiicTByromu#t u npeAeNbHEIT MOMEHTHI ONpPEJENSIOTCS COOTBETCTBEHHO NEBOH M mpaBoif
gacThio Gopmynei (8.10) [1].

Kax oTMeuanocs BbIE, B pacCMaTPHBAEMOM Cllydae HEOOXOXMMO BLIMONHATE JBa pacdeTa —
[pH SKCHEHTPHCHTETaX B IUIOCKOCTE M M3 IJOCKoCcTH u3rmba. B mocnemHeM ciygae
YIMTEIBA€TCS TONBKO CIydYalHeIM SKCOEHTpHCHTET. B pacuere mo mporpaMMe IpOYHOCTH
obecrieena B oboux ciydasx. B mmockocra usruba M = 739.00 xHm < My, =771.31 xHM, u3
IUIOCKOCTH H3ruba M = 294.67 kHM < M, =592.44 xHw.

«Pyunoii» konmpons. IIpoBepnM 38a4eHns M 4 My, B IUIOCKOCTH u3ruba.

OKCIEHTPUCHTET MPOJONBHOX CHIEI OTHOCHICNBHO IIEHTPA TMKECTH CEYCHMA paBeH
e = 382/1700 = 0.225 M. Cornacso ¢opmyne (8.11) [1], paccTosHHE OT TOYKH IPHIOKEHHUA
OPOZONGHON CHNEI O IEHTpa TDKECTH CEYeHMs apMaTyphl Y HaHMMeHee CXArToif IpaHM IpH
1 =1 cocraBuser ¢ = 0.435 M. JeiicTByrommit MomMeHT M = Ne = 739.5 xHM npaxTHaecku
COBIANAeT C MOYYESHHBIM HO IporpaMMe.

Tlo ¢opmyne (8.1) [1] rpanwmias oTHOCHTeNBHAs BEICOTa CiKaroi 30HH & = 0.533. Bricora
cxatolf 30HEI, onpexeneHnas mo dopmyne (8.12), oxassBaercs pasHoi x = 0.256 M. Kak Buano,
OTHOCHTEbHAS BBICOTA CKATOH 30HBI f: x/ hy = 0.557 > fg. Torpa BBICOTY cXkaTo# 30HBI
onpeznesioT 1o popmyne (8.13): x = 0.242 m. [IpeaensHbEl MOMEHT, ONpeAendeMslii 110 Hpasoi
gacta popmynsi (8.10), My, =772.59 xHwm 61H30K K I0IydeHHOMY 1O IPOTpaMMe.
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Cormaceo n. 8.1.7 [1], B pacyere M3 IUIOCKOCTH W3rHb6a YIATHIBAETCA CIy9aiHELA
SKCHEHTpHCHTET, paBHbLi 1/30 BHICOTHI ceveRMsA, 4To coctapimier 0.4/30
«PY4HOM» KOHTPOJH IPOBOIAT COBEPIICHHO AHANOTWYHO BLIMOJHEHHOMY ML pacuera B

IJTOCKOCTH H3rHba.

= 0.013 M. Hanee

Hanpsxennsie cOCTOAHAA CedeHHs 11t 060HX pacdeToB npuBeeHs! Ha Puc. IY. 19,

a)

" Hokanpsiasianspiaiips —
Hanpmmaaa man—- .

PutyHek

1423 A500

40 40 aou|

+|1.d28 ASO0

360 -40000f ' .

6)

" Honanprrag

4T CONRHA T COUBHNA |

Ercymor ‘

Coneranue narpyaox Me.

o1 428 500

49|

mmw&'ﬂ

a0]

1428 A500

4]

360

1428 AS00

480

40

480}

360}

; _IL

1428 AS00

Puc. IY.19. Hanpsxennoe cocroauue ceuenus. Ipamep IY.I".6.1
a, 6 — pacyeT COOTBETCTBEHHO B IUIOCKOCTH H M3 IIOCKOCTH M3ruba

Iprvep 1Y.I'.6.2

Pesynemam. Pacuer B IutockocTH M3rmba MOKaspBaeT, YTO, IO CPABHEHHIO ¢ 0a30BBIM
OPHEMEPOM, HE MEHSIOTCSA BBICOTA CATOM 30HEI U AeHCTRyromuii MOMEHT. [IpenenbHbiii MOMEHT
CYIIECTBEHHO yMeHbIaercs ¥ paseH 729.34 kHwm. Tpebosanus [1] He BEmonseHsl B npumepe
IY.I'.5.1 momobpara MEHMMATHHAS IIOMANE CEYCHUA apMaTyphL

IY.A. Kocoe BHeLleHTpEeHHOE CKaTHe

Kax otTMeuasmock BrIIE,
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MOMEHTa OT BHEIIHHX BO3ZEHCTBHII TONBKO B OJHOM HANpaBieHWH, B JPYroM HApaBIeHHH
Taloke ACHCTBYET MOMCHT, BRI3BAHHBIH CIIYJaHHBIM SKCLICHTPHCHTETOM.

B mpamepax IY.J[.1.1 - IY J1.1.7 MOMeHT OT BHEIIHHX BO3MeHCTBHM AEHCTBYeT TOABKO B
OHOM HanpasieHWH. B ocTaymbHBIX mpuMmepax paspena IY.J[ MOMEHTEI INeHCTBYIOT B IBYX
HanpaBNeHuax.

Ilpy HamU9IAH YYIUTHIBAGMOTO B pacyeTe KOCBEHHOTO AapMHpPOBAHMS B BHIE CETOK
(ITpunoxenwe K [1], mpumepsr TY.J(.2.14, TY.[[.2.15, IY J1.3.2) pexoMeHAyeTCs YIUTEHIBATH

Clefiyomue KOHCTPYKTHBHEIC TPeGOBaHUS:
1. Pa3Mepsr s9eex CEeTKH NOJDKHEL OBITh He MeHee 45 MM, HO He Gonee 1/4 mempmieit

CTOpOHEI CE9eHHs 3AEMEHTa H He 6oiice 100 MM;

2. Illar cerok jioikeH OBITH He MeHee 60 MM, HO He Gomee 1/3 MeHBINEH CTOPOHBL
ceyeHud dieMenTa B He Gonee 150 mu;

3. CeTKH JOIDKHEI OXBaTHIBATh BCIO PafOIyIO UPOAONBHYIO apMaTypy.

IY.A.1. DaemMeHT IPsIMOYTOABHOTO cedeHns 6e3 npeaBapuTeAbHOTO
HanpsDKeHNs ApMaTyPHl, MOMEHT B OZHOM HallpaBA€HMHN, PacdeT Mo
AedopMaIIOHHOMA MOAE A, IIOAGOP apMMPOBAHNMA

Ipymeprr IY.A.1.1 (6a3ossma) - 1Y.A.1.6

Hcxoonste daunsie npamepos IY JI.1.1 - TY.J[.1.6 npHEATH TakuMH )XXe, KaK OPHMEPOB
IY.I.5.1 - IYT.5.6, T.e. ogumakoBsl ycnosus mpumepoB IY.J(.1.1 w IY.I.5.1, IY.JL12 n
Iyrsz, ..., IY.JL 1.6 u IYI.5.6. Pacuerst no jedopManmoHHON MOZENW IPOBOIMIH HpPH
TPEeXJIMHEHHON nHarpaMme cocTOAHUs GeToHa.

Pesynemam. B xaxaoM M3 IpHMEpPOB HOAY4eHO TO JKe apPMHUPOBaHHE, YT0 H B
COOTBETCTBYIOMIUX ITpuMepax pasmena [Y.I'.5.
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1Y.A.2. DaeMeHT IPAMOYTOABHOrO ceyeHMs 6e3 peABapUTeAbHOTO
HampsDKeHMs apMaTypH, pacieT no AepopManimOHHOM MoAean, toaéop
apMMpOBaHMS

Yenosus K PE3YyNbTATHI PACUCTOB

Howmep He- VciioBHs pacyeToB Pesynsrath pacdeTon
npumepa | Cre- Kommaecreo 1 | ITnomans
Iy- HHaMETPBI CeYeHH
eMBIi CTEpPXHeH apMary-
¢ax- IpyHns PHIL, C
TOp 1-# 2-if

IY.0.2.1 | Ilpu- | IlooGop apmamype: us cmepicneii paznozo | 4028 | 4014 30.79
Mep | Ouamempa.  PaccMaTpuBaeTci  DIEMEHT
6a30- | IPAMOYTONBHOIO CEYEHHS CO CIEAYIOIAMH
BEI | mapamerpamm: b = 400 mMM; £ = 500 Mm.
Beron mokenmeit xmacca B30, ;i = 1.0.
Hcmonesyercd TpexidHefiHas xuarpaMma
coctosHua Oerona. IIpomonbHBIE CHNBI H
u3rpbarompe MOMEHTHL OT JUTHTENBHBIX
parpy2ox N = 1150 xH, M; = 110 xHwm,
M, = 250 xHM; OT KpaTKOBPEMEHHEIX
Harpy2ox N = 1500 xH, M, = 140 xHwm,
M, = 320 xHm. HsrzGaromue MOMEHTEL M, H
M, HeBCTBYIOT B IIIOCKOCTAX, NapalIeNbHBIX
OCAM x H Yy COOTBCICTBEHHO. Y CHIHA

onpeneneHst pacueToM no
vepedopmupoBanHoit cxeme. Paccrosmme
MeXIY CedeHMAMHA 3lIeMeHTa,

3aKpeIUTeHHEIMH OT CMEINeHHd, a TaKKe
pacyeTHas JUIMHa JJiEMEeHTa B ofeHx
miockocTax cocraBnger 3 M. KoHcrpyxims
CTaTM4ecKd  HEONpexemMa B 00€HEX
IUIOCKOCTAX. ApMarypa Kracca A500 cocront
3 BOCEMH CTepxHeH, pacHONOKEHHBIX Ha
paccroaumax 40 MM or Gmmxalimmx rpaweit
cevenmi (Puc. 1Y.20). Crepuam 1, 3,6, 8 B
yroax ceueHHA M CTepXHH 2, 4, 5, 7 B
cepeliuHe CTOPOH OTHOCATCA COOTBETCTBCHHO
K 1-i u 2-# rpynmaM (0GbsACHEHHE IPYHIT CM.
npamep 1Y.B.1.1). Tpebyerca ompeneimts
OWaMeTpbl CTepXKHEl apMaTypel KaKHOH
IpynuEl.

IY.J12.2 | Beron | Bnusanue knacca bemona. Vicnonszosan | 4014 | 4014 12.31
TsoKeIhii 6eToH Kiacca B80.

IY. 2.3 Bnuanue ouazpammot cocmonnun | 4928 | 4014 30.79
b6emona. VicnomssopaBa  ABYXIHHeHHadg
JIuarpaMma cocTosHzs OeTona.
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VYcnosus H pe3yibTaThl pacueToB (HpOAOJDKEHHE)

Y124

Ipo-
Fi()) 18
:131%4

Bauanue pacuemnoii onunet l,. Pacuernas
IUIAHA 3MEMEHTa B IUIOCKOCTH AeHCTBHS
MOMeHTa M, IPUHATA PaBHOM 6 M.

4928

4918

34.81

1Y 25

mrué

Bnausnue pacuemnoii drunw 1. Pacyernas
JUTHHA D5JIEMEHTa B IUIOCKOCTH JeHCTBHA
MOMEeHTa M, IpHHSTA PaBHOM 6 M.

4432

4014

38.33

IY.J0.2.6

Bauanue pacuemnvix onun l. u 1.
PacyeTHEIe IUIMHEI SJEMEHTa B ILTOCKOCTSIX
neiicteAs MOMeHTOB M, W M, npHHATH
PaBHEIMH 6 M.

4232

40916

40.21

IY.0.2.7

Bauanue pacuema no oepopmupoeannoii
cxeme. CuuTaercs, 4TO MPOXONBHBIN H3rHO
Y9TeH NOpH ONpENeNCHHA YCHIUH, a IpH
noxGope apMaTypsl He YIHTHBACTCS.

4028

4910

27.77

Y028

Ap-
MH-
posa-
HHE

Bnuanue 3apanee  ycMaHoGReHHOI
yenosoii apmamypsr. Ilo yrmam cedenms
3apaHee ycraHmopieHsl cTepxHH 1, 3, 6, 8
(Puc. IY.20) nuamerpom 28 mmM. TpeGyerca
nocOpars JuaMeTp crepxueii 2, 4, S, 7.

4014

6.16

Y129

Bhunarnue apmamypel, 3apanee
YCMAaHOGNEHHO 8  cepeoune  CMOpOH.
3apanee ycraHOBNEHEL crepkud 2, 4, 5, 7
(Prc. 1Y.20) mpuamerpoM 14 mM. TpeGyercs
nopobpars auaMeTp cTepxeeii 1, 3, 6, 8.

4028

24.63

IY.J2.10

Bnuanue pasbuenun cmepicueid Ha
epynnst. Crepxnu 1, 2,3,6,7,8u 4,5 (Puc.
IY.20) ormocsites k 1-# um 2-ii rpynmam
cooTBeTcTBeRHO.  Tpebyerca  momo6pars
JUaMETp CTepXKHeH KaX 0 IpyIIkl.

6025

2010

31.02

IY.J.2.11

Bnuanue pasbuenun cmepirHeii Ha
zpynnut. Crepxau 1, 3,4,5,6,8u2, 7 (Puc,
IY.20) ormocstes kx 1-# m 2-if rpynmam
coorBercTBeHHO.  Tpebyerca  momobGparh
JINAMETP CTEPKHEH KaXIOH IpynibL

6@25

2018

34.54

Y. 1212

ITodbop apmamyput us cmepcneii 00nozo
Ouamempa. Bee crepxuu 1 — 8 (Puc. 1Y.20)
MMEIOT ONMHAKOBEIM JHameTp, KOTOPEIA H
Tpebyercs OnpenesmTh.

8225

39.27

IY..2.13

Iodbop apmamypsr  uz  cmepocned,
PACRONOMNCEHHBIX Y 2paneii u  GHymMpu
ceyenun, CTep)XHH OIMHAKOBOrO AHaMeTpa
PAacIIONOKeHs! PaBHOMEPHO ¢ maramd 80 #
105 MM BOIB Ocelf X H y COOTBETCTBEHHO
(Pac. IY.21). Tpebyercs omnpenemwTs
JAAMETD CTEepKHei.

25016

50.25

IY.A2.14

Bnuanue xoceennozo  apmuposanus.
CeTK KOCBEHHOIO apMHPOBAaHHA COCTOAT H3
5 cTepxHell DHaMeTpOM 6 MM H3 apMarypsI
xacca A240 B KaKIOM HanpaBICHUH.
PaccrosHue Mexay ceTkamu 250 MM.

4028

4912

29.15
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VcII0BHSA H Pe3yMbTATHL pacueToB (IPOJOIDKEHHE)

IY.0215] Ap- Bnauanue Ouamempa cmepiicheii cemox | 4028 | 4410 | 27.77
MH- | Koceennozo apmupoeanus. TlpuusaTo TO Ke
pOBa- | KOCBEHHOE apMHpPOBaHHE, YTO M B NpHMeEpe
gue |IY.J[.2.14, HO pmamerp cTepxHEH CETOK
pased 10 Mm.

ITpimep 1Y.A.2.1 (Gasosbuit)

Pezynomaem. [luamerprl crepxaeii 1, 3, 6, 8 u 2, 4, 5, 7 paBHEI cOOTBeTCTBEHHO 28 M 14 MM.
O6mas IwIomaip CedeHAs apMaTyphI coctassert 30.79 cm>.

GG

L e s e LAt S me et e e e e s s e s

Puc. IY.20. Pacnionoxenne apmMaTypsi B cevennn. [Tpumep IY . J1.2.1
Ipmmep IY.A.2.2

Pesynvmam. O6mas MIomans CeICHUs apMErrygu B 6a30BOM ¥ pacCMAaTPHEAEMOM LpHEMepax
cocrasmsger coorsercrBeHHO 30.79 um 12.31 cM”. VBenmweHMe kiacca OeToHa NIPHBOZHT K

CHIKSHHIO ILIOMANHM CETCHHS apMaTyphL
IIpsovep 1Y.A.2.3

Pesynvmam. Tlony4eH TOT e pe3yNbTar, 970 K B GasoBoM mpEMepe: moxobpana apMarypa
428 + 4(314. VaveneHne BEJA JHATPaMMBI COCTOSIHEA GETOHA He MIOBIILIO Ha pe3ymnbTar.

Tpsmvep 1Y.A.2.4

Pesynsmam. Ilpu yBemwdCHHM pacyeTHOX MITHHEL lx BO3pacTaeT BIHSAHKE IPONOIHLHOIO
u3ruba, YTo BeET K YBEIHMICHUIO apMﬂponam 34.81cM* (4028 + 40018) B PaccMaTpHBaEMOM
IIPEMEpe, [0 CPABHEHHIO co 3uadenueM 30.79 M (428 + 40314) B 6asoBoM mprMepe.

Hpimep IY.A.2.5

Pesynemam. lpu yBenuueHHMY pacueTHOH JmuHBI [, wromans ceueHns apMarypsl 38.33 o’
(4932 + 4014) Bospactaer Goipime, IO CPaBHEHMIO ¢ Ga30BBIM IPEMEPOM, YeM IIpH
YBEJMYEHUH pacdeTHo AmmHb I, ~ cM. IIpumep IY . J1.2.4.
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ITpimep IY.A.2.6

Pesynomam. Ilpn ysenudenun oGeMx pacueTHBIX MmHM [ 1 [, miuomazs cedeHMs apMaTypsl
40.21 cM? (40332 + 40516) Bo3pacraeT Gospme, 10 CpaBHEHUIO ¢ Ga30BBIM IPUMEPOM, HeM IIPH
YBENHYEHNH KOKAOH A3 PaCYETHHIX JUIMH — cM. [Ipamepsr [Y.[1.2.4, TY' [T.2.5.

IIpmmep IY.A.2.7

Pesynemam. Ecnu He yUMTHIBA€TCA NMPORONMBHE M3rHG, TO IUIOLIEAL HOMEPEYHOr0 CeYeHAs
apMatypsl 27.77 cM” (4028 + 4010) yMeHbIIaeTCs, IO CPABHEHHIO C MONYYEHHOH B 6a30BOM
npumepe 30.79 cM* (40328 + 4¢14).

Npivepr 1Y.4.2.8, IY.A.2.9

Pesynemam. Jlnametp crepxueit B cepenune cropoH (Ilpmmep IY.J1.2.8) u B yriax ceyenus
(IIpamep IY.[1.2.9) oka3aics paBHBIM COOTBETCTBEHHO 14 u 28 MM. Pemenue 6a3oBoro mpumepa
MOATBEPXKIACT NPAaBHAIBHOCTE pe3yIbIara,

IIpumep IY.A4.2.10

Pesynomam. Tlpu npursToM paszOueHMM CcTepXXHeH Ha TIpynOEl IUIOMIANb MOIIEPETHOro
cegenus apmatypel 31.02 oM? (6025 + 2010) BO3PAcTacT, MO CPaBHEHHMIO CO 3HAYCHHEM
30.79 cM? (40928 + 40314) B 6a30BOM IPHMEpE.

Ipumep 1Y.A4.2.11

Pesynvimam. Tlpy npuusToM pasOMEHHM CTepkHed HAa TIPYINEl IUIOW@EAs MNOMEPEYHOro
cedeHns apMaTypsl 34.54 oM’ (6825 + 2@ 18) BospacTaer, 110 CPABHEHHIO C Ga30BBIM IIPHMEPOM,
6oubime, yem B mpumepe IY.J1.2.10.

Ipmvep IY.A.2.12

Pespnemam. ITiomans NONEepedHOro cedeHdsa apMatypsr 39.27 cM® (80325) Bospocha, 1o
CpaBHEHMIO CO 3HavyeHmsMH B mpumepax IY.J[.2.1, IY J1.2.10, IY.J1.2.11. Tpebyemas miomane
CedeHus CyNIeCTBEHHO 3aBHCHT OT Pa3OHEHHsA CTepKHEH Ha IPYIIIBL

IIpmmep IY.A.2.13

Pespnvmam. Ihiomajs HONEPeYHOro CEICHHA apMaTyphl 50.25¢M* (25016) BO3pOCHA, 1O
CpaBHEHHIO co 3HaYcHHEM 30.79 oM? (40028 + 4014) B 6azoBoM npaMeEpe. 10 0OBACHICTCS TEM,
970 apMatypa y rpameit Henonesyrores s¢dexTrBHEE, 9eM apMaTypa BHYTpH cedeHus. OnHako
HOCTAHOBKA CTEPXKHEH BHYTPH CEUeHHs HMHOTAA HEOOXONMMA B TOKENO Harpy>KEHHBIX
KOJNOHHAX.

IIpmmep IY.A.2.14
Pesyavmam. Tlnomans nouepevHoro cedenns apmatypsi 29.15 oM’ (4028+4012) u3-3a

HajlM9As KOCBCHHOI0 apMHPOBAHHSA YMCHBIIACTCH, IO CPAaBHCHHIO C nonyqemioﬁ B 6asoBoM
npumMepe 30.79 oM (428 + 4814).
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Puc. IY.21. Pactonoxerre apmaTypsl B ceqerus. Ipumep IY . J1.2.13
ITpyvep IY.A.2.15
Pezynomam. TTnomans monepedHoro ceuenus apMmatyps! 27.77 oM’ (4028 + 4310) uz-3a
YBENMYEHHS JuUaMeTpa CTepkHe# Cerox KOCBEHHOro apMEDOBAHKA YMEHBINAETCA, MO

CpaBHEHMIO C DoJIydeHHOH B npuMepe [Y.[.2.14 u paroi 29.15 cm 2 (4028 +4012).

IY.A.3. DaemeHT IPAMOYTOABHOIO cedeHst Oes IpeBapuTeAbHOTO
HAIIPsDKEHMSI apMaTypH, pacdeT no AepopManMoOHHON MOgean, IIPOBepKa
apMUpOBaHMS

VCIOBHS B pe3yNBTaTH PacyeToB

Homep Hccnenye- Vcnosus pacyeroB Tpebopanns [1]
TIpH- MEIH
Mepa daxrop
IY.A3.1 IIpamep Ilposeprxa  npounocmu.  PaccMmarpupaercs | Brmommersr

6a3orkit TIPAMOYTONBHOE CEIEHHE C TEMH XK€ HapaMeTPaMH,
XapaKTepUCTAKAMH MAaTEpHATIOB H YCHIHAMH, ITO
u B mpumepe IY.[[.2.1. Apmarypa COCTOHT H3
BOCEMuE crepkHEl 4028+4(314 AS00. TpeGyercs
IPOBEPHTH NPOYHOCTH CEYCHH.

IY.[(.3.2 | Apmuporanve | Bausrue xoceennozo apmuposanus. Illpunamo | BrinonHeHs!
mo Jce KOCGeHHOE QpMUpDOSanue, Wmo u @

npumepe 1Y J1.2.14.

IY.1.3.3 ITposepra noobopa munumansioii nnowiadu | He svinonnens
ceuenun apmamyps.. B GazoBoM mpmMepe
crepxun 4014 samenens! crepxuamu 4012,

IIpumep IY.A.2.3.1 (GazosExh)

Pesynemam. MaxcHManbHBle pacueYHEIC OTHOCHTENbHEIE Jehopmanun GeToHa U apMarypst,
paBHEIe cooTBercTBeHHO 0.0035 ® 0.0028, He mnpeRHONAOT IPENENBHO HOIMYCTHMBIX
OTHOCHTENBHEIX Aeopmanuii GeTOHA H apMaTypEI, paBHEIX cootBercTBeRHO 0.0035 u 0.0250.
TpeGosanns [1] Bemomaensl. IToxydeHsl cleAylOmEe 3HAYEHHsS HEM3BECTHHIX B YPABHEHHSX

DABHOBECHS: 1 00072309 % L =0.0087598 e L g, =-0.00017954.

r ry
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Ipivep IY.A.2.3.2

Pesynsmam. MakcuManbHEE pacdeTHbIe OTHOCHTENbHEIE feopManuy GeToHa ¥ apMaTypbl,
papiple cootBerctBenHo 0.0034 m 0.0029, He mnpeBHNNAIOT IpPEACIBHO JONYCTHMEIX
OTHOCHTENBHEIX NedopManuii GeToHa M apMatyphl, paBHBIX cooTBercTBenno 0.0035 u 0.0250.
Tpebosarns [1] Bemonsensl. IlomydeHs! crexyronye 3Ha4eHHA HEH3BECTHBIX B YPaBHEHHAX

PaBHOBECHSA: —1— =0.0073305 M"; L =0.0088532 m l; g, =-0.00010922.

r, r,
ITpmmep 1Y.4.2.3.3

Pesynomam. He cymecTByer 3HadeHmit KpHBMSH M OTHOCHTENBHOM Hmedopmarmm,
YROBIETBOPSIOIIMX ypaBHEHWsIM paBHOBecHs. Tpe6opanmus [1] me Bbmonmensl. B mpuMepe
IY.J1.2.1 nono6pana MUHMMAaIBHAS IIONIAAb CEUESHHST apMaTypBL.

IY.A.4. DaeMeHT AByTaBpOBOrO cegermis Ge3 MpeaBapUTeAbHOTO HAIIPSDKEH VST
apmaryphl, pacuet 110 Ae(pOpMaIIOHHON MOAea, TOAGOP apMMPOBaHVIA

Puc. IY.22. Pacnionoxenne apmarypst B cewernn. [Ipumep IY.J1.4.1

93



ITOCOBYIE K CII 63.13330.2012

YCIIOBHS ¥ pe3yAbTaThl PacHeToB

Homep
npu-
Mepa

He-
cleny-
eMbrit

ax-

TOp

VYenosus pacgeToB

PesynbTaTs! pacyeToB

Komauectso u
JHaMETpPH
CTepXHeH

Tpynusl

1-#

2-#

ITno-
mazns
cedeHus
apMary-

PBI, CM

IY.14.1

IIpu-
Mep
6aso-
BB

IToo6op apmamypsr u3  cmepycneri
00unaK06020 Ouamempa. PaccMarpuBaeTCs
9]IEMEHT  [BYTaBpOBOIO  CCYEHHA  CO
cnepyomume papaMetpamm: b = 300;
h = 1500, ht= hy =215 b = b, =
= 600 mm. BeroH Twmxenmit kmacca B5S5,
51 = 1.0. Hcomonesyercs tpeximHelnas
Juarpamma cocrosuus Oerona. IIpoxonsaeie
cunkl M w3rpbalolmme  MOMEHTH:  OT
JmMTensHBIX Harpy3ok N = 2000 kH,
My = 650 xHm, M, = 2000 xHwm; or
KpaTKOBPEMEHHEIX Harpy3ok N = 2500 xH,
M, = 825 xHu, M, = 3700 xHwm. Wsrnbaromue
MOMEHTEI M, ¥ M), IeHCTBYIOT B ILIOCKOCTAX,
HApaIENBHBIX OCIM X H Y COOTBETCTBEHHO.
Veraimud — ompemesieHBl  pacueToM 1O
svenehopmupoBanHo#i  cxeme. Paccrosmme
MEXAY CeIeHHIMH 3JIEMEHTa,
3aKpemieHHBIMHE OT CMEIIeHns paBHo 16.2 M;
pacdYeTHad JUIMHA S7E€MEHTAa B IIOCKOCTAX
neficreus MomentoB M, w M, cocraemger
cootBercTBeHHO 10.8 # 16.2 M. KoHcTpykmus
CTaTUYEeCKH onpenenAMa B obenx
IUIOCKOCTAX. ApMatypa kiacca AS00 coctouT
w3 14 crepxHel OAMHAKOBOIO IHAMETPA,
pacnionoxeHHsx B momkax (Puc. IY.22).
TpeGyercs onpeendTh JHAMETP CTepPIKHEH.

144336

142.51

Y142

YOA3

Apmu-
poBa-
HEE

Hloo6op apmamypst u3 cmepaicreti pasHeix
Ouamempos. Crepxuu 1, 5, 6, 7, 8, 9, 10, 14
2, 3,4, 11, 12, 13 (Puc. IY.22) otHOCSTCH
COOTBETCTBEHHO X 1-# m 2-B rpymmam.
Tpebyercst ONpeleATs KAAMETPHl CTepKHEH
KaXKIOH IpyMIEL

8340

6025

129.98

IToo6op apmamyper us cmepaicreli pasnvix
Quamempos, Crepxum 6,7, 8,9,u 1,2, 3,4,
5, 10, 11, 12, 13, 14 (Prc. IY.22) oTHOCATCH
COOTBETCTBEHHO K 1-ff m 2-# rpynnam.
TpebGyerca onpenenwTs AHAMETPH crepKHel
KaKJO# Ipynnsl.

4022

10940

140.86

Hpumep IY.A.4.1 (Gasosrrit)

Pesynemam. O6mas NIomans cedeHus apMaTyphi cocrapiser 142.51 eM? (14236).
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IIpmmep 1Y.4.4.2

Pesynomam. OO6wmas 1oomans cedeHus apmatypsi 129.98 oM? (8040 + 6(25) oxasanacs
CYINECTBEHHO MEHbIIE, 9eM B 6a30BoM mpumepe 142.51 o (14336).

Ipiovep IY.A.4.3
Pesynemam. OGumad mIONANs CEYCHHS apMaTyym 140.86 cm? (4922 + 10040) oxasamack
MeHbIIG, YeM B GasoBoM mpumepe 142.51 cM” (140336), ro Goneme, uem 129.98 oM?

(80340 + 6025) B mpumepe 1Y J.4.2.

IY.A.5. DaeMeHT ABYyTaBpOBOrO CeueHms 6e3 IpeABapUTeALHOTO HAIIPSDKEHMA
apMarypsl, pacdet 1o 4epOpMaIBIOHHO MOAeAM, IPOBEpKa apMMPOBAHST

VCIIOBES ¥ pe3yNbTaTH pacyeToB

Homep Hccnenye- VenoBus pacqeTos Tpe6oBarus [1]
npH- MBI
Mepa (daxTop
Iy.s.1 Ipumep Ilposepka  npounocmu npu  00uHaKOGbLX | BEITOTHEHBI

6a30BEIif ouamempax  cmepixcHeil.  PaccMaTpuBaercs
IBYTaBpOBOE CEYEHWE C TEMH XKe NapaMeTpaMy,
XKapaKTEPUCTHKAMH MAaTEPHaloB H YCHIMAMHE, YTO
u B mprmepe IY.JI.4.1. Apmarypa kinacca AS00
cocrouT u3 14 crepxmeii nuamerpoM 36 MM (Puc.
IY.22). TpeGyercs 1POBEPHTE  HPOYHOCTH
CCUCHHA.

IY.Z1.5.2 | ApmupoBanne | IIposepka npounocmu npu pasuuix Juamempax | BrmomaeHs!
cmepicrell. B cedeHdu ycTaHOBJIEHa apMarypa
8040 + 6025, nogobpanHas B mpuMepe [Y.[.4.2 .

IY. .53 IIpogepka npounocmu npu pasnvix Ouamempax | BpimonHeHs:
cmepocreld. B cedeHHA yCTaHOBJIEHA apMarypa
4022 + 10040, nomobpanHas B TpuUMepe

IY.J1.4.3.
Y154 IIposepra nodbopa murnumanvroli naowaou | He evinonnener
IY.[A.5.5 cevenun apmamypst. B oppumepax IY.J154,
IY.1.5.6 IY.J1.5.5, IY.J1.5.6 ycraEOBJNI€Ha COOTBETCTBEHHO

apmarypa 14032, 8640 + 6322, 4320 + 10040
(cM.  mpumepsl  coorBercTBeHHO  IY.J[4.1,
IY.J1.4.2, IY.14.3).

Ipumeper IY.A.5.1 (Gasosemis), IY.A.5.2, IY.A4.5.3

Pesynemam. B ppemepax IY.JL.5.1, IY.J.5.2, IY.JI.5.3 nomydensl COOTBETCTBEHHO
ClexyiolHe OTHOCHTeNbHEIE AedopMarmm Geroma m apMarypst: 0.0030 m 0.0037, 0.0034 u
0.0045, 0.0035 m 0.0042. Onu mHe Goubmie NOpPENENBHO JOMYCTHMBIX OTHOCHTENBHBIX
nedopmaruii GeToHa m apMatyphl, paBHBIX coorBercTBeHHO 0.0035 m 0.0250. Tpebopanus [1]
BBIIOJHEHEL.

3HaueHNs HEH3BECTHEIX B YPaBHEHUAX PABHOBECHS:

1
=0.0067247 m —= 0.0022116 m '; £, = 0.00045873 (upamep IY.J.5.1);

1
T Y
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1

— =0.00710075 M }; — =0.0028459 m'; £, = 0.00069228 (mpumep IY.J1.5.2);

=0.0022935 M '; £, = 0.00052553 (npmmep [Y.]1.5.3).

1

r?
=0.0082113m"; 1
ry

o fp_‘ st

Hpumeps: IY.A.5.4, IY.A55,1Y.A4.5.6

Pesynomam. He cymectyer 3HaueHHH KpHBE3H H OTHOCHTENBHOHM gedopmamum,
YIOBIETBOPSIOIINX YpaBHEeHHsSM paBHOBecHs. TpeGoBamma [1] He BemoymeHBL B mpumepax
IY. 4.1, IY J{.4.2, IY.[.4.3 noxo6pana MEHMMATEHAS IUIOMAND CEUCHUA apMatyphl.

IY.A.6. DaeMeHT HPsIMOYTOABHOTIO CEEHMS C IIPeABAPUTEAbHEIM
HanpsDKeHMeM apMaTyph, pacder o AepopMaImoHHOM MOAean, TI0AGOop

apMupoOBaHUA
VCIIOBHA B pe3yIBTATH PacyeTOB

Homep Hc- VcnoBms pacyeToB Pe3ymnbTaThl pacueToB
npu- ceny- Konnuectso u ITno-
Mepa eMbiit JHaMETpBI mans

dax- cTepxHeit ceYeHHu
TOp TPYHIIBE apMarty-
1-# 2-fi | pH, cM
IY.J6.1 | Iips- Hoobop nanprzaemoii apmanmypwr u3 | 6032 - 48.26

Mep | cmepicneit  00unaxo6ozo ouamempa.
6azo- | PaccMarpuBaercs 3leMEBT MPAMOYTONLHOrO
BB | CEYEHHS CO CICHYIOIIEMH NapaMeTpaMH:
b = 400; h = 700 mM. Beror Txensii xiracca
B30, 751 = 1.0. Hcnoms3yeres Tpexinuuaeiinas
JuarpaMma cocTosHus Gerora. Ilponmoneasie
cwIsl ¥ u3rubaromm@e  MOMEHTHL  OT
JUHTENBHEIX  Harpysok N; = 1890 xH,
Mg = 135 xHwm, M,; = 170 xHwm; or
KpaTKOBpeMEHHEBIX Harpy3ok N = 2450 xH,
M, = 170 xHwm, M, = 245 xHwm. MsruGarommue
MOMeHTH M, H M, NeHiCTBYIOT B IIIOCKOCTSX,
HapauieNBHBIX OCAM X H Y COOTBETCTBEHHO.
Veunus  ompefeneHHl  pacderoM IO
HemehopMupoBaHHOE cXeMe. Paccrosmme
MeXIY CEeYCHAAMH 9JIEMEHTA,
3aKpEIVIEHHBIME OT CMEINCHHS, ¥ pacHeTHas
JUIMHA 3JIEMeHTa B IUIOCKOCTAX JeHCcTBHA
MomeHTOB M, m M, cocraBmser 9.8 M.
KoHcTpyKkius cTaTHYecKH HEONpegenuMa B
obenx mmockoctiax. Hamparaemas apmarypa
knacca A800 cocrour H3 6 crepxHed
ORMHAKOBOTO  JHaMerpa, HeHampsraemas
apMarypa kmacca AS00 cocrour u3 2
crepxHelt nuamerpoM 16 MM (Pmc. IY.23).
HampsoxkeHnss HaTKeHHS C Y9eTOM BCeX
moTeph M Ko3(HUMEHTa ¥z COCTABILIOT
550 MIla. TpeGyercs ompenenuTh AHAMETP
CTECPXKHEH HanpsaTaeMoll apMaTypEl ]
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VYcnoBug B pe3yNbTaThl pacdeToB (IIPOIOJDKEHNUE)

IY.[.6.2 | Betoun | Bnuanue xnacca 6emona. Vcnomesopad | 6(316 - 12.06
TIKesbEE 6eToH Kiracca B60.

IY.06.3 | Apmu- | ITodbop nanpazaemoii apmamyper u3| 49032 | 2025 | 41.99
poBa- | cmepoicheit paznozo ouamempa. CrepkEA
HHe | HanpsraeMoii apmatypsi 1,2, 3,4 1 5, 6 (Puc.
IY.23) otmocsrcs k 1-#f u 2-ff rpymmam
COOTBETCTBEHHO.

IY. 064 | Apmu- | Iodbop wenanpazaemoii apmamyps: npu| 20316 - 4.02
poBa- | yCIAHOGNEHHOI HaAnpA2Aemoil apmamype.
HHe | 3apaHce  YCTAaHOBNEHB! BCE  CTCPXKHH
HalpsraeMoi apMaTypsl JuamerpoM 32 MM.
Tpebyerca onpenenuTs AHaMETP CTEpXKHEH
HEeHanpsaraeMoi apMaTypsl.

Mpumep 1Y.A.6.1 (Gazosiit)

Pezynsmam. O6u1ad Miomanb CeYeHUs apMaTyphi cocTaninser 48.26 oM (6932).

Puc. IY.23. Pacunonoxenne apMaTypsl B ceuerun. [Ipumep IY . J1.6.1
1 — HeHampsiraeMas apMaTypa

Ipumep IY.A.6.2

Pesynomam. O6mas Wiomaaps CeYeHrs apMaTyphl B 6a30BOM H paccMaTpHBacMOM HpEMepax
COCTABJIAET COOTBETCTBEHHO 48.26 cM® (6@32) 1 12.06 cM? (616). YBemuuenne Kinacca GeTona

NPHBOJKT K CHIDKSHHIO IUIOMA/IH CEUSHHS apMaTypBL.
IIpsvep IY.A.6.3

Pesynsmam. TIpu ZBYX rpynmax CTepikHei IUIOMab [ONEPEYHOr0 CEYeHHA HAmpAraeMoi
apMarypst 41.99 om? (40932 + 20525) yMEHBIIHIIACK, IO CPABHEHHIO C HONXYYeHHOH B 6a30BOM
npmepe 48.26 oM (6@32).

IIpmmep 1Y.A.6.4

Pesyasmam. Vi3 pemenns 6a30B0ro NpuMepa SCHO, ITO AHaMETP HEHANpAraeMoH apMarypsl
He MOXeT ObrTh Gonbie 16 MM. VKa3zaHHOE 3HaYCHME U IOMYUEHO B pacyere.
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IY.A.7. DaeMeHT IPsIMOYTOAbHOIO CEYEHNA C IIPeABapUTEIbHbIM
HaIIpsDKeHMEM apMaTypHI, pacieT 1o AepopMaIMOHHOM MOAean,
npoBepKa apMUPOBaHUA

Vcnopas H pe3yiILTaTsl pacieTon

Howmep Hccnenye- VcnoBus pacueToB Tpebopanus [1]
npH- MBI
Mepa daxrop
IY.g.7.1 IMpumep Ilposeprka  mpounocmu.  Paccmatpusaercsi | BBIIOTHEHE

6a3oBsiit 3J€MEHT NPAMOYrOJNLHOTO CEYECHHA C TEMH Xe
mapamMeTpaMH, XapaKTepPHCTHKAMH MaTepHaloB H
ycwmame, 490 u B mpumepe IY.J.6.1.
HanparaeMas H®  HeHampsraeMasd  apMarypsl
COCTOHT COOTBETCTBEHHO u3 6 crepxuedl @32 m
aByx crepxaeit ©16. TpeGyercs IpoBepHTH
HPOTHOCTH CEYEHH.

IY.[.7.2 | Apmuposanue | Iposepka nodbopa munumanvroli naowaou | He svinonnenu
cevenun Hanpazaemoi apmamypul. Jluamerp
CTepxkHelf  HamparaeMoff  apMaTyphl  IIPHHAT
PaBHBIM 28 MM.

Ipmmep IY.A.7.1 (Gasossuit)

Pesynomam. IlomydeHEI COOTBEICTBEHHO CHCHYIONME MAKCHMAIHGHEIE OTHOCMTEIBHEIC
IZedopmanym 6eToHa, Hanpsaraemol H HeHanpsraemol apMarypsr: 0.0032, 0.0026, 0.0016. Onn
He Gonbile TpPEeNeNFHO NONYCTHMBIX OTHOCHTENBHBIX aeopmaimuii Gerona HampsraeMoil u
HeHanpsraeMoli apMaTypHl, paBHbIX coorsercrsenHo 0.0035, 0.015, 0.0250. TpeGosanma [1]
BBHIIONHEHEI.

1
3HAYEHHs HEW3BECTHEHIX B YPABHEHHAX paBHOBecHT: — = 0.0063649 M '; 1 =0.0058697 M
r, r,

1; £, =0.00025519.
IIpymmep IY.A.7.2
Pesynomam. He cymecTByerT 3HadeHHMH KpHBH3H W OTHOCHTENbHOH medopmarum,

VIOBNETBOPAIOMMX YpaBHEHHAM paBHoBecHs. TpeGosawusa [1] He BhmonHeHel. B mpumepe
IY [.6.1 mogo6paHO MEHHMAIEHOE ApPMUPOBAHHE.
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IY.E. BHetleHTpeHHOE pacTsKeHNe

IY.E.1. DaeMeHT IpAMOYTOALHOTO ce4eHNns 6e3 peaBapuTeAbHOTO
HANPSDKEHMST apMaTyphl, PACYeT N0 4ePOopMALIMOHHON MoJean, noabop
apMMpOBaHIs

VcnoBusA M pe3ynbTaThl PacueTOB

Homep | Hc- VcnoBus pacyeTos PesynbTarhl pacyerosn
opu- | chnepy- Kommuectso u | ITnowmans
Mepa | eMsii OHaMeTpEl CEYCHHA

dax- crepxHei apMary-
TOp CpyIIb! DL cM?
1-# 2-#
IY.E1ll | Ilpa- | IHodbop cummempuunoti  apmamypel | 4025 - 19.63

Mep | PaccMarpuBaercs HpAMOYrONBHOE CEYCHHE
6a30- | co cuegyommMME napaMmerpamu: b = 500 mm;
Beli | A = 300 mMM; mpojoNsHAs pacTATMBAIOMAS
cuta N = 97 xH, mzrubarompit MoMeHT
M = 80 xHm; GeroH Taxensii xiacca B2S5;
1 = 009; apmarypa xmacca AS500.
Hcnone3yercs OByXIHHElHas Iuarpamma
cocrogHus OeToHa. ApMaTypa COCTOMT H3
YeThIpex CTEpXKHEH (Puc. IY.24)
OJMHAKOBOIO JMaMeTpa, PACTIONIOKCHHEIX Ha
paccrosiamax 40 MM or OmpKaiimux rpafei.

Tpebyercs OIpEACIIATE JaMerp
apMaTypHBIX CTepiKHEH.

IY.E.12 | Berou | Bauanue knacca 6Gemona. Vicnomssosau | 4025 - 19.63
Tsxensli 6eToH kiacca B5S.

IY.E.13 Bausnue duazpammul cocmoanun | 4925 - 19.63

b6emona. Vicmomp3oBana  TpeximmHeiimas
JparpaMma cocTosHus 6eToHa.

IYE14 | Apma- | Hodbop necummempuunoi apmamyper. | 2025 | 2010 11.39
poBa- [Crepxum 1, 2 m 3, 4 (Puc. IY.24)
HAe | NpHHAIEXaT COOTBETCTBEHHO 1-H m 2-if

IPyImaMm.

IYE.l5 Bauanue  3apanee  ycmanoenennoi | 2010 - 1.57
apmamypsl. YcraHOBAeHB! crepxsd 1, 2
guamerpoM 25 mMM. Tpebyerca momo6pars
Juamerpel crepxaeti 3, 4 (Puc. [Y.24).

IYE1l6 Bnuanue  3apanee  ycmanoenemnoii | 2025 - 9.82
apmamypul. YCTaHOBNCHBI CTepxHH 3, 4
muamerpoM 10 mm. TpeGyerca momoGpars
JauameTphl crepxdeit 1, 2 (Puc. [Y.24).

IYEL17 | VYeu- | Bausanue Ixcyenmpucumema | 4012 - 452
JHA | RPWIONHCEHUR NPOOONBROI cunbl. B ceaennn
IEHACTBYIOT YCHIHA: [IPOIOTBHASL
pacraruBatomas cmma N = 97 «kH,

m3rubaroruii MomenT M = 8.0 kHm.
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YcnoBus ¥ pesynbTaThl pacueToB (RPOJOIDKEHHEE)

IY.E.1..8 | Vcm- Ienmpansnoe pacmaxncenue u «pyunoin» | 4316 - 8.04
mas | Konmpons. B cedeHmu ACHCTBYIOT yCHIWA:
TPOAOIbHAS pacTATHBaIOIAA cHia
N = 310 xH, wrabatomaii MOMeHT
M=0xHwm.
IY.E.19 Bnuanue Knacca bemona npu| 4916 - 8.04
yeHmpansHom pacmavxcenuu. B cevenuu
JeHCTBYIOT T€ X€ YCWwIdd, 9TO B Npumepe
IY.E.1.8 npm knacce Gerona BSS.

IIpsmep IY.E.11 (Ga30B504)

Pesynbmarmn. O6mas nnomas CEICHAS apMaTypH cocTaBuder 19.63 cv? (49925).

o
afrolals

Puc. IY.24. Pacnonoxeane apMaTypsl B cedeHuH. [Tpumep IY.E.1.1
ITpumep IY.E.1.2

Pesynemam. O6mas nnomazns CCUcHN apMaTypsl B 6a30BOM H paccMaTpHBacMoM IpHMepax
oxmuHaxoBa u cocraBiter 19.63 cM’. Kiacc 6eToHa He okasal BIHAHEA Ha MIOLIAAE CeYCHUS
noabupaeMoif apmMaTypsl. 3T0 06BACHACTCK TEM, IT0 6eTOH NIPEHAMAET Majoe y4acTue B pabore
CedeHHs.

ITprvep IY.E.1.3

Pesynomam. Tlomyuen TOT ke pe3ymbrar, 910 M B 6asoBoM npumMepe. M3Mmenenue BHga
JHarpaMMEI COCTOSHYs GETOHA HE IOBIHSIO HA Pe3yiIbTar.

Ipumep IY.E.1.4

Pesynomam. Tlnomanp cedenns apmatypsr 11.39 oM’ (2025 + 2(310) ymeHBIIUNAch, IO
CpaBHEHHUIO cO 3HadeHHeM 19.63 cm? (40325) B GazoBom mpuMepe.

ITprmeprr IY.E.1.5, IY.E.1.6

Pesynomam. B npmmepax IY.E.1.5, IY.E.1.6 mnoxoOpaHbl muaMeTphl CTepiKHEH
cootBeTcTBeHHO 10 B 25 MM. D10 cornacyercd ¢ pesyisTaraM peimerus npumepa IY.E.1.4.
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Ipumep IY.E.1.7

Hexoonvle dannsie. B npempiayinnx NpuMepax SKCUEHTPHCHTET IPHIOKEHHS MPOXONbHOH
CHJIBI OTHOCHTENBHO ILIEHTPa TKECTH ceyeHns Obui pasen €, = 80/97 = 0.824 M, Te.
TIPOJONLHAN CHIIA NPHIIONKEHR 38 [PeIeaMH PAacCTOAHHA MeXAy PABHONEHCTBYIOIHMH YCHITHA
B apMarype y ofeux rpameif. B paccmarpuBaemom mpumepe €, = 80/97 = 0.082 M, T.e.
HpoONbHAA CHIIA IPATIOKEHA MEXIY YKa3aHHEIMH PaBHOIECHCTBYIOIMMHY.

\Pezynsmam. V3-3a yMEHBIICHAN SKCLEHTPUCHTET2 IUIOWIAND CEYEHHs apMaTyphl 4.52 oM

(4012) yMeHBIUAIACE, IO CPABHEHUIO O 3HadeHueM 19.63 cM® (4025) B GasoBoM TIpEMeEpeE.
IMpymepsr IY.E1.8, IY.E.1.9
Pesyavmam. ITlnomans ceuerus noxobpannoii apmMaryphl pasxa 8.04 o’ (4216).

«Pyunoii» Konmponv. TIpH OEHTPaqbHOM pacTDKEHHH BCE YCHIHE BOCIPHHHMACTCS
apMaTypoH, IIOaab CeIeHHA KOTOPOii MOXHO OnpeAeuTs o GopMyne:

A, =N/R,=310/(435X 10%) = 0.000713m> =7.16 cm’.

TTnomame cedeHus momoGparHOM apMaTyps 8.04 cM* Gonbme TpeGyemoit 7.16 em?. Kiace
6eToHa He BIMACT Ha ITOJYYCHHEIH Pe3yNbTar.

IY.E.2. DaeMeHT NpAMOYTOABHOIO Ce4eHNs Oe3 npeaBapnureAbHOro
HAIIPsDKEeHUS apMaTyphl, pacueT o epopMalfOHHOM MOAeaN, IPoBepKa
apMMpOBaHUSA

VCIIOBHSA B Pe3yNLTATEL PACYETOB

Homep | Hccnenye- VcioBus pacueTon TpeGopanms {1}
npH- MBI

Mepa paxrop
IY.E2.1 IMprmep Ilpogepka npounocmu npu cummempuunoii | BEIIONHEHE!

6a30BEi apmamype. PaccMaTpuBaeTcs DPAMOYIOJIBHOE
ceyeHWE ¢ TeMM )K€  IapaMeTpamy,
XapaKTepUCTHKAMH MaTepUalIoB U YCHIHAMH, YTO
u B npumepe IY.E.1.1. ApmMarypa cocrout u3
YeTHpex CTepXHEH amamerpoM 25 MM,
nopobparnsx B npuMepe IY.E.1.1. TpeGyerca
TIPOBEPUTH POUHOCTH CEUCHHS.

IY.E22| Apmupo- Ipoeepra npournocmu npu wecummempuunodi | BroronHeHs!
BaHHAE apmamype. Crepxan 1, 2 u 3, 4 (Puc. IY.24)
HMEIOT COOTBETCTBEHHO AMaMeTphl 25 u 10 MM,
nono6panssle B mpumepe IY.E.1.4.

IY.E23 IIposepxa npourocmu npu MAIOM BemionseHs
IKCUEeHmpUcumeme npodonvhoii cunnt.
3HaueHHA [CHCTBYIOIIMX YCHUIMH  OPUHATHI
TakdUMu e, Kak B npumepe IY.E.1.7. Apmarypa
COCTOMT M3 YeThIpeX CTepkHelf IuameTpoM
12 MM, momo6pannsx B mpumMepe I[Y.E.1.7.
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VcnoBsus B pe3yNbTaTsl pacyeToB (IPOHOIDKEHHE)

IYE24 | Apmupo- Iposepxa nodbopa munumanvioii nnowiadu | He evinonnenol
IY.E2S5 BaHME ceyenua apmamypst. CTEpXHH IHaMETPOM
25 mm B mpamvepax IY.E.2.1 u IY.E.2.2 3aMmeHeHs!
CTepXXHAME OiDKaiinero MEHBIIETO AHaMeTpa
22 MM

IY.E26 IIposepra nodbopa munumansioii nnowiadu | He gvinonHensl
ceuenun apmamypol. CrepHH JUAMETPOM
12 MM B npumepe 1Y.E.2.3 3aMeHEHEI CTEPXKHAME
Onmxaiimero MesbIero aaaMerpa 10 M.

IIpimeps: IY.E.2.1 (6asoseni), IY.E.2.2, IY.E2.3

Pe3ynomam. MakcuManbHble pacueTHBIE OTHOCHTENBHEIE Jeopmanun OGeToHa U apMaTyphl,
pasusle coorBercrBerHO 0.0009 m 0.0021 (upumep IY.E.2.1), 0.0011 u 0.0021 (upumep
IY.E.2.2), MenbIme NpeAenbHO JONYCTUMEIX OTHOCHTENBHEIX JedopManuit 6eToHa H apMaTypEI,
paeaeix coorBercTBeHHO 0.0035 m 0.0250. B npumepe IY.E.2.3 Gerom pacrsHyT, €ro
nedopMaLa He OTpaHIIEHE], @ MAKCHMANBHEIE OTHOCHTENBHEIE e opMaliy apMaTyphl paBHBI
0.0019. TpeGoBanus [1] B paccMaTprBaeMBIX IPHMEPAX BEITONHEHbI.

3HaueHns HEH3BECTHBIX B ypaBHEHHWsX paBHOBecHs mpumepos IY.E.2.1, IY.E2.2, IY.E.2.3

PaBHBI COOTBETCTBERHO: 1. 0.011903, 0.012949, 0.0073072 m"'; £, = 0.0007476, 0.0006368,
r,
y

0.0010721.
Ipymeps IY.E.2.4, IY.E.2.5, IY.E.2.6

Pesynomam. He cymecTByeT 3Ha4eHHH KPHBH3HEI H OTHOCHTENHHOH pedopmanmu,
Y/IOBJIETBOPSIOIX YpaBHEHHAM paBHOBecHs, TpebGopanmsa [1] e pemosmensl. B mpumepax
IY.E.1.1, IY.E.1.2, IY.E.1.3 noxoGpana MUHERMaJIbHAS IJIOMAb CEUCHUA apMaTypPHL.

IY.E.3. DaeMeHT NIPpAMOYrOAbHOIO cedeHns 5e3 IpeABapuTeAbHOTO
HarpssXKeHNsI apMaTyphsl, pac4eT 10 HpejeAbHbIM YCUANAM, IIOAﬁOp
apMupoOBaHNUsA

Y CIIOBHA H pe3yIbTaThl pacieToB

Homep | HUc- Yenosurs pacuetoB PesynbTaThl pacueToB
npu- | cuepy- Konuuecrso u | Ilnomans
Mepa eMED JHaMETPBL CceueHHA
dax- cTepxHei apMmary-
TOp bye)geinid PHI, CM
1-it 2-#
IY.E3.1 | Ilpm- Hodbop cummempuunoii apmamypor. | 4025 - 19.63
Mep | VemoBus pacuera Te ke, 9TO B IpEMEpe
6azo- { IY.E.1.1.
BEIH
IY.E3.2 | Beron | Bauanue knacca Gemona. Wcmonssosau | 4025 - 19.63
TsKensit GetoH knacca BSS (kak B mpuMepe
IY.E.1.2).
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Yoy H pe3yNbTaThl pacueToB (IPOJOJDKEHHAE)

IY.E3.3 | Apmn- | ITodbop mecummempuunoii apmamypel. | 2025 | 20310 11.39
poBa- (Crepxun 1, 2 u 3, 4 (Puc. IY.24)
HUe | MPUBAIUIEKAT COOTBETCTBeHHO 1-#f W 2-i
rpymmaM (kak B mpumepe IY.E.1.4)

IY.E34 | VYcu- | Bauanue Ixcyenmpucumema | 4012 - 4.52
TMA | npunodcenus npooonvnou cunsl. Kax B
npumepe IY.E.1.7, B cedenEm meHcTBYIOT
yerwms: N =97 xH, M= 8.0 xHwm.

Ipwumeps IY.E.3.1 (Gasossin), IY.E.3.2, IY.E.3.3,IY.E.3.4

Pesynomam. IlomyueHEl Te € INOLIAfM CEYEHHA aPMATYPHI, YTO M COOTBETCTBEHHO B
npumepax [Y.E.1.1, IY E.1.2, IY .E.1.4, IY.E.1.7 npu pacuere 0o xegopMaHOHHOM MOJIEIH.

IY.E.4. DaemMeHT NPsSIMOYTrOABHOIO CedeHms 0e3 NpeABapUTEeAbHOTO
HAIpPsUKeHNA apMaTypEl, pacyeT o IpeAeAbHBIM YCHANAM, IIpOBepKa
apMMpoBaHMA

VCIoBHS M pesyIbTaThl PacYeTOB

Homep | Wccnenye- VcnoBus pacaeToB Tpebosatms [1]
TIpH- Mblit

Mepa daxrop
IY.E4.1 [Ipumep Ilposepxa npounocmu npu cummempuynoii | BrmonmeHs!

62a30BbIix apmamype u <«py4Hoil> Konmpone. Y CIOBHA
pacdera Te xe, 4To ¥ B npaMepe [Y.E.2.1

IY.E4.2 Apmupo- Ilposepka npounocmu npu HecumMmempuyno BemonueHs!
BaHHE apmamype U «pyuHOU» KOHMPOAb. Y CIOBHS
pacyera Te xe, 4T0 ¥ B mpuMepe [Y.E.2.2
IY.EA4.3 Yeunus Iposepka npounocmu npu Manom Brimonzensl

IKCYenmpucumeme nPOOOALHOU  Cunbl U
«PYYHOU» KOHMPON®. YCIOBHI pacyuera Te XKe,
gro u B npumepe [Y.E.2.3

Iprvep IY.E.4.1 (6asosrnni)

Pesynomam u «pyuHolt» Kowmpons. B paccMaTpuBacMOM IpHMepe NpONOJBHas CHIA
TIpUJIOKEHa 3a IIpelellaMH PacCTOAHHMA MEXUIy PaBHOACHCTBYIOMMMHA YCHJIMH B CXaToil H
pacTaHyTo# apmarype. [Ipu cummerpudnoM apMBpopasud ¥ R, = R, Hemb3s HA#TH BHICOTY

cxaro#t 30HEI x Ho Gopmyie (8.25) [1]

L RA-RA-N
Rp

TOCKOJIBKY 3HAaYCHHE X OKa3hBaeTcsA OTPHIATENbHEIM. B 3TOM cirydyae pacuer HeoGxommmo
BECTH, HCHONB3yd YCIOBHE PaBHOBECH H 3aBHCHAMOCTP MEXAy HanmpDKCHHAMH H
nedopmaunsvu. B paccmarpHBaeMoM pEMepe HCHONE30BaHa 3aBucuMocTs CHulI 2.03.01-84%.
HampsokeHHOEe COCTOSHHE CedeHHA mpuBegeHo Ha Puc. IY.25. Bricota cxkaroi 30HEI
x = 0.034 M, HaUPHKEHNA B PACTAHYTOM 6 ¥ CXaTOH G, apMaType paBHBI COOTBETCTBEHHO 435 1
110.0 MIla.

>
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TlpoBepuM BHIIONHEHWE YCIOBMH paBHOBECHS. YCHIMS, BOCIPHHMMaeMble GetoHoM N,
pactsnyToii Ny i cxaroii N; apMaTypoil COOTBETCTBEHHO PaBHBL

N, = R, xb =13.05 x 10° X 0.034 X 0.5 = 221.8 xH;

N, = g, A, =435 X 10’ X 0.000982 = 427.2 xH;

N, = o] A, =110.0 X 10° X0.000982 = 108.0 xH.

Ao wked] g nénolt.

p - _.J: X SONaHMA | - f
4. - Henstpardasasepuanpa - o=
+10j2 925 A500 . 4500] <1
i1 |2.925 A500 260 : -11004] .

Puc. IY.25. Hanpsorenroe cocrosHue cegenns. [Ipumep IY.E4.1
CyMma IpoeKIsii BceX CHII Ha TOPH30HTANBHYIO OCh JOJDKHA OBITE paBHA HyINo. Beruucimy:
N, —N, -8 ~N=4272-221.8-108.0-97=04 s ¢
JefictByromuit M, n npenenbHeiid M, MOMEHTH OTHOCHTENHHO CKATOH IPAHH CEYECHMS:
M = N(ep + h/2) = 97(80/97 + 0.15) = 94.5 xHm
M, =Nhy-N,2/2~ Njg' =427.2 X 0.26 ~221.8X 0.017 — 1080 X 0.04 = 103.0 xHm
Tockomsxy M, > Mgc, TpeGopanss [1] BemIoNHEHEL
Ipymep IY.E4.2
Pesynomam u «pyunoii» xonmpons. Haiinem BBICOTY cxaTol 30HEL x 0o dpopmyne (8.25) [1]:

Lo RA-RA-N_435x10°x0.000982-435x10° x0.000157-97 _

0.04
Rp 13.05x10°x0.5 "

JHeticteyrommit M, 1 npeaensaeni M,y MOMEHTEI OTHOCHTEIBHO TOYKM IPHIOKECHHA YCHIMS
B pacTAHyTO# apMaType:

Moce= Mgy & + ) = 97(80/97-0.30/2+0.04) = 69.3 xHw;
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M, =Rpx(h,—x/2)+R _A(h, ~a)=
=13.05x10° x0.5x0.04(0.26 — 0.04/2) + 435x10° x0.000157(0.26 — 0.04/2) = 79.0 kHm
3uauenne M, onpenencro no popmyne (8.24) [1]. ITockomsky M, > My, TpeGopanus [1]
BBINIOJTHEHBI.

Ipymep IY.E.4.3

Pesynomam u «pyunoit» KoHmponv. JKCUEHTPHCHTET NPUIOXKEHUS NPONONBHON CHIIBI
eo = M/N = 8/97 = 0.082 m. ITpoxoisHas CHIa NPHUIOKEHA MEXIY PaBHOXEHCTBYIOINUMHE yCHIIMH
B apMarype y oberx rpaneii. JleficTByromme MOMEHTHI:

Ne = N(h/2 - a - ) = 97(0.3/2 — 0.04 - 0.082) = 2.72 xHum;
Ne' = N(W/2 —a'+ ep) = 97(0.3/2 — 0.04 + 0.082) = 18.62 xHm.

IlpenensHEle MOMEHTEHI, BOCIIPHHHMAaeMBIE CEYCHHEM, onpeneisioT mo dopmymam (8.22),
(8.23) [11:

My =RAL(h,—a') = 435 X 10° X 0.000226(0.26 — 0.04) = 21.63 kHa1;

M}, = R ARy —a') =435 X 10° X 0.000226(0.26 — 0.04) = 21.63 xHn

Tlockonbky Ne<M,, u Ne' <M ,,, TpeGoBauus dopmyn (8.20) i (8.21) [1] BEImONHEHEI.

105



IIOCOBME K CII 63.13330.2012

IY.E.5. DaemMeHT TaBpOBOTO CeUeHMs C IIPeABapUTeAbHBIM HaNIps>KeHNEM
apMaTypHl, pacuet o AepopManmMoHHO! MOAean, MOAG0D apMIPOBaHILS

VcI0BHs H pe3yIbTAThI PacyeToB

Homep Hc- VYenosus pacyeToB PesynbTaThl pacyeToB
npu- | cuemy- Komuue- Ilno-
Mepa MBI CTBO ¥ INAAE ce-

ax- aua- YeHUA ap-
TOp MeTpH | Maryph,
CTEPXKHEH :I\};g
IY.ES5.1 | Ilpm- Hoobop Hanpszaemoii apMamypuol. 1420 3.14
Mep | PaccMatphBaercs TaBpoBOE CedeHHE CO CKarTOM
Gaso- | momkoit. Pasmepsi cevenma: &'y = 350; &'y == 50,
Be | b = 85; h = 400 mM. Beron Tmxemsi Kiacca B30.
yp1 = 1.0, =Hampsraemas ¥ HeHanupsraeMas
apMarypa cooTBeTcTBeHHO KilaccoB A500 u A800,
HAUpHKEHUE HATOKEHAS C YYSTOM BCEX MOTEPH
u xodpdrmmerra ¥,, pasEo 610 MIlla.
{Tpononsras pacTsTHBarOmANL cHia
N = 66 xH, uaruGaronmii MomerT M = 69 xHm.
Hcnonssyerca TpexmHeHAA JMarpaMma
cocrosaus Geroma. Ilo oxmoMy CTepxHIO
HaOpAraeModf ©  HeHanpAraeMoOd  apMaryphl
PACHOJIOKEHEI B cepemaHe pebpa Ha paccTOSHMIX
cootBeTcTBeHHO 40 M 60 MM oT HWXHeH rpaHu
(Puc. IY.26). Juamerp cTepkHA HeHaNpAraeMoi
apMarypsl paBeH 10 mm. TpeGyercs ompenennTs
JAaMeTp CTepIKHS HanpsraeMoH apMaTyphl.
IY.E52 | Beron | Bausnue knacca 6emona. Wcnonmesosad | 10520 3.14
Taxensid 6eron knacca B100.
IYES53 | Apmu- | Bnusuue duamempa cmepawcna | 1018 2.55
poBa- | Henanpazaemoli apmamypsl. JpaMeTp CTEpXHA
HHME | HeHampsaracMoli apmarypsl ysenuwdueH ¢ 10 gmo
16 Mm.
IYES54 Hoo6op nenanpazaemoii apmamypel. CrepxeHs 128 0.50
HaOpATaeMoit apMarypel € IOZOOpaHHEIM B
npumepe IY.E.5.1 mmamerpom 20 MM cumTaercd
3apaHee YCTaHOBJICHHEIM. Tpebyercs ompemenuts
JMaMeTp CTEpIKHS HEHANPATaeMOoi apMaTypBbL.
Ipumep 1Y.E.5.1 (6a3oswiit)

Pesyrsmam. uameTp cTepaas HaOpAraeMo# apMaTyps! pased 20 MM.
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Puc. IY.26. Pacnionoxenne apMarypsl B cederan. IIpamep IY.E.5.1

IIpyvep IY.E5.2

Pesynomam. Ilopsnnenne xnacca 6eToHa HE 0Kas3ajio BIMSHMA Ha pe3ylbTaT: mogobpan ToT
e UaMeTp CTEP)KHA HanpsraeMoil apmMarypsl 20 MM, 9T0 H B 6a30BOM mpHMepe.

IIpumep IY.E5.3

Pesynemam. Tlonbupaembrii 1pamMeTp, Oka3aBIIMiics paBHEIM 18 MM, He MOXeT GHITh Gonble
20 mM (cM. npumep IY.E.5.1).

Hpmvep IY.E5.4

Pesynomam. TlonbupaeMslii quamMeTp, OKa3aBumwiics parHEIM 8 MM, He Moxer ObITe Gosbine
10 MM (eMm. mpumep IY.E.5.1).

IY.E.6. DaeMeHT TaBPOBOYO CEUYEHWMSI C IpeABapHTEAbHEIM HALIPSDKEHVIEM
apMarypsl, pacdeT o 4epopMalMOHHOV MOJeay, IIpOBepKa apMMUPOBaHNS

VcnoBus 1 pe3ynbTaThi pacyeToB

Homep | Hccnenye- Venosus pacyeToB Tpebopanus [1]
npu- Malit
Mepa taxrop
IY.E6.1 TTpumep Ilposepka  nmpounocmu.  PaccmarpuBaercs | BrimonHeHH
6a30BBIi | TABpOBOE CEYCHHE C TEMH K& HapaMeTpamH,
XapaKTePHCTHKAMA MaTepHAIOB H YCHIHSAMH, 9TO
u B mpumepe IY.ES5.1. [lmamerp -crepxHL
HanpATaeMoif apMaTypsl paBeH HOXOOpaHHOMY B
npumepe IY.E.6.1, Te. 20 MM TpeGyercs
TIPOBEPHTH IPOYHOCTH CEYSHHUA.
IYE62 | Apwmupo- Ipoeepka nodbopa munumansnoii naowiadu | He suinonnenu
IY.E6.3 BaHHE cevenun apmamypst. CTepXHM Hanpsraemsii

maametpoM 20 MM B npumepe IY.ES.1 u
HEHanpsTacMeni IMaMeTpoM 8 MM B IIpuMepe
IYES54 3aMememsl crepxmaMu Omixaifmero
MEHBIIEr0 JMaMeTpa COOTBETCTBEHHO 18 M 6 MM.
Tpebyercs npoBepdTh NMPOYHOCTH CEYCHHSA NpU
yKa3aHHBIX OHaMETpax
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Hpumep 1Y.E.6.1 (Gasosroi)

Pesynomam. IIolydeHSI COOTBETCTBEHHO CIENYIOLME MaKCHMAJNBHHIC OTHOCHTCIBHBIE
Hedopmanun 6eToHa, HanpsraeMo# H HeHamparaemoif apmarypsr: 0.0005, 0.0032, 0.0030. Oun
He Gonelme mpejenbHO AOIYCTHMBIX OTHOCHTENBHBIX medopManmit 6eToHa HampsraeMod u
HeHanpsaraeMoil apMarypsl, paBHEIX cooTBercrBenHO 0.0035, 0.015, 0.0250. Tpebomamua [1]
BEIIOJIHEHEL.

3HaYeHHT HEH3BECTHBIX B YPABHEHHUAX PaBHOBECHS: 1 =0.010655m; &, =0.0009575.
r
¥y
IIpyvepm IY.E.6.2, IY.E.6.3
Pesynomam. He cymecTByer 3HadeHAN KpHBH3HH H OTHOCHTENBHOH Jedopmarmy,

YIOBIETBOPMIOIMX ypaBHEHHsM pasgoBechd. TpeGopanmsa [1] He BERmonHeHsl. B mpumepax
IY.E.5.1 uIY.E.5.4 nono6pana MERAMANTHHAS IUIOIMAb CEIECHAA apPMaTyPHI.

IY. XK. Kocoe BHEILIeHTPEeHHOE PaCTsKEeHMe

IY.)K.1. DaeMeHT HpAMOYTOALHOIO cedeHnsa 6e3 npeABapuTeAbHOTO
HaIPsDKeHNMsT apMaTyPH, pacdeT no AepopManmosHoii Mozean, moa6op
apMUpOBaHMs

Yciosus B pe3ylbTaThl pacieToB

Homep Hc- Venosua pacueToB PesynbTaThl pacyeToB
npuMepa | cie- Komrgectso | Ilnomans
Iy- JHaMETPHI CedeHns
eMBI crepxHeit apMaty-
dax- TPYONBL PH, M
TOp 1-# 2-#
IYXK.11 | Opu- | Iodbop cummempuunoii apmamypst. | 10022 - 38.01
Mep | PaccMaTpuBaercs HpAMOYIONBHOE CEYCHHE
6azo- | co CHEXYIOMEME napaMeTpaMi:
BEI | b = 1000 mm; b = 200 MM; a = @' = 35 mym;
IIPONOAbHAA PpacTArHBaIOmas chla
N = 160 xH, wusrubaromme MOMEHTHI

M, = 53, M, = 97 xHw; Geton Toxemsii
xinacca B20; y,; = 0.9; apmarypa kmacca
A500. Hcnons3yerca TpexymHeHHad
JuarpaMma cocrofHHs GeroHa. ApMarypa
cocrour u3 10 crepxkueli OAMHAKOBOrO
IuameTpa, mo 5 y Kakpo#t rpamu (Puc.
IY.27). TpeGyercs ompenendTs IUaMeTp

CTEpXKHEH.

IYK.1.2 | Beron | Bnusanue xnacca 6emona. Vcnomsosan | 10022 - 38.01
TSDKeInit Geton xiacca B70.

Y. K13 Bnunnue xnacca 6emona. Wcnonsszosan | 10020 - 31.42
TsoKeNsii 6eTon Knacca BSO.

IY K14 Bnusnue  Ouazpammvr  cocmosnus | 10022 - 38.01
femona. Vicnons3oBaHa ABRYXIUHEHHAdA
JHUarpaMMa COCTOSHYA O€ToHa.
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Y CNIOBHS K Pe3YNBTATH pacyeToB (IPOJOJDKEHHE)

IY.X.15

Ap-
MH-
posa-
HHS

IHodbop necummempuunoii apmamypol
Crepxzm 1 - 5 m 6 - 10 (Puc. IY.27),
oTHocsmuecs k 1-# m 2-H rpymme
COOTRETCTREHAN MW PACHONOMKEHHBIE Y
Hapbonee M HauMeHee PacTAHYTON TIpaHu
CEYCHAS, MOTYT MMETh PasHbIe THAMETPSI.

5022

5010

22.93

IY.X.1.6

Bnuanue ycmanoenennoii apmamypsr. Y
Haubonee pacTAHYTON IpaHH YCTAHOBIEHBI
crepiua 1 - 5 (Pmc. IY.27) mmamerpom
22 mM, apmatypa knacca AS00. TpeGyetcs
nopo6paTh JuaMeTp crepxael 6 - 10.

5310

393

IY. K.1.7

Bnuanue yemanoenennoii apmamyper. Y
HaMMeHee pacTIHyTOH rpaHM YCTaHOBIJICHBL
crepxud 6 - 10 (Puc. IY.27) amamerpom
10 mm, apmarypa iacca AS00. TpeGyercs
nopobpats muamerp crepxHelt 1 - 5.

5322

19.00

Iprovep 1Y.0K.1.1 (6a3oBbmi)

Pesynpmam. JluameTp apMaTypHBIX CTepxHeil paset 22 MM.

!
ey

) E ki 5 ]
N R R s >

Puc. IY.27. PactionoxxeHue apMaTyps! B ceuennd. [Tpmvep IY. XK 1.1

Mpmmep 1Y.2K.1.2, IY.2K.1.3

Pezynomam. Ysemruenune xinacca 6erora o B70 u B80 cooTBETCTBEHHO HE MOBIKUIO M
HOBNHAIO Ha TpeGyeMEli quamerp, okasasmuitcs pasuem 22 1 20 MM B mpuMepax IY.)K.1.2,

IY.X.1.3.

prmep IY. XK. 1.4

Pesynvmam. Tlomyden TOT )Ke pe3ymbTar, uro m B OaszoBoM npuMepe. MsMeHeHue BHAa
JUarpamMMbl COCTOAHUSA GeTOHA HE OBIIAIO Ha pe3y/bTar.
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Ipumep IY.K.1.5

Pesynemam. V Haufonee u HauMeHee PacTAHYTOM IpaHE PaCHONOXEHBI MO 5 cTepxHeH
muamerpoM 22 m 10 MM coorBercrBeHHo. Ofmas miomans ceueHus apmarypsr 22.93 o
YMEHBIIHIACk, [I0 CPaBHEHHUIO ¢ miouagsio 38.01 cM?, IOTyueH O B 6a30BOM IpHMEpE.

Ilpumep IY.JK.1.6

Hcexoonste Odannvie. V Hamboliee pacTAHYTOM rpaHM YCTaHOBIEHa apmMatypa 5@22,
nomysenHas B upumepe IY.JK.1.5 (crepxsu 1 - 5 ma Puc. IY.27). IIpu nogGope popkHa 6bITh
noiy4eHa apMatypa 5@10 (cm. npumep IY.E.1.5).

Pesynvmam. Tlogo6pana apmarypa 5@10.
Ipymep IY.K.1.7

Hexoonwle Oannpie. Y HauMeHee pacTAHYTOM TIpaHK ycraHoBieHa apmarypa 5@10,
nonyseHHas B npuMer = [Y.JK.1.5 (creprxaum 6 - 10 Ha Puc. 1Y.27). Ilpi moabope momkua 651Te
noyvyena apMarypa Si322 (cM. mpumep IY.E.1.5).

Pesyabmam. Tlono6pana apmarypa 5@22.

IY.JK.2. DaeMeHT mpAMOYroAbHOIO CedeHns 6e3 IpeABapuTeAbHOr0
HaNPsXEHVsT apMaTyphl, pacdeT rio JedopMaiMOHHOM MOAeay, IpoBepKa
apMUpOBaHN

VCIIoBHSA ¥ peyBTaTH pacieToB

Homep Hcenenye- Venosus pacyeToB TpeGoBanus
upu- MBI [1]
Mepa daxrop

Y. K21 TIpumep Ilposepxa npounocmu npu cummempuunoii | BrmonHeHb!

6a3oBbIit apmamype. PaccMaTpHBaeTCd NOPAMOYTONBHOE
Ce4eHHE ¢ TeMH K€  mapaMeTpamy,
XapaKTePHCTHKAMH MaTEPHAIOB H YCRIIHSMH, ITO
u B npumepe IY.JK.1.1. Apmarypa cocrost u3 10
cTepxHed muamerpoM 22 MM - N0 5 y kaxzmoi
rpaun  (Puc. IY.27). Tpebyerca mposepurs
MPOYHOCTD CEYCHHA.

IY.XK.2.2 | ApmupoBanze | Ilpogepka npournocmu npu recummempuunoii | BpmonHeHs!
apmamype. Crepxan 1 - S u 6 - 10 (Prc. 1Y.27)
HMEIOT COOTBETCTBEHHO AuaMeTphl 22 i 10 Mm.

Hpymeps IY.0K.2.1 (6asosrwit), IY.JK.2.2

Pesynbmam. MakcHMaNbHEIC PacYCTHEIE OTHOCHTENBHEE Aeopmanyn GeToHa H apMaTyphl,
pasaeie coorBercrenHo 0.0014 m 0.0025 (upumep IY.XK.2.1), 0.0024 u 0.0032 (mpmmep
IY.JK.2.2), MeHEIIE IPENENHHO JOMYCTHMBIX OTHOCHTENEHEX AetopMaumii GeToHa 1 apMaTypsl,
pasHEIX cooTBercTBeHHO 0.0035 1 0.0250. TpeGoBanus [1] srmonmensL

3AadeHHs HCH3BECTHLIX ypaBHEHHIl paBHOBecHs B mpmMepax IYJK.2.1, IY.K.2.2 pasHE

cooTseTeTaemHO: — =0.000681, 0.001376 M L =0.021569, 0028431 nc°); &, =0.0008128,
r. ry

0.0007528.
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IY.2K.3. DaemMeHT rIpsAMOYTOABHOIO C€YeHNUs C IPeABapPUTEAbHBIM
HAIpsDKeHMeM apMaTypHl, pacgeT 1o AepopManmoHHOM MOAean, IIoa60p

apMUpOBaHMA
YCNOBHA M PE3Y/IRTATHI PACYCTOB
Homep Hc- Vcnopus pacueToB Pe3ysmrars pacyeToB
npu-Mepa | crexy- Komnave- ITno-
eMbIit CTBOHM | INajs Ce-
¢axrop Ina- YEHHA ap-
METpsl | MaTypeL,
CTEPXKHEH M
IYJK3.1 | TIpw- Iodéop Hanpazaemoii apmamypor. | 8028 49.26
Mep | PaccMarpuBaeTcss mpsAMOYrojbHOE CEYEHHE CO
6aso- | cnemyrommMu mapameTpamm: b = 240 wmmM;
Beli |2 = 360 mm. Beron tmxemnni kmacca B2S5;
yo1 = 0.9, Hampsraemas apmarypa kiacca A800,
HanpshkeHEe HATSOKSHHA C YIETOM BCEX IOTEph H
koadpunuenTa ¥,, pasHo 630 Mlla. IIpononsras
pactarmparomas cmia N = 1000 xH, wsrubaromme
MOMEHTEI M, = 67, M, = 93 xHm. Mcnone3yerca
ABYX/IAHEiHas auarpaMMa cocrosHuia OeroHa.
ApmupoBanme CcoCTOMT H3 8  crepxHed
ommaakoBoro mmamerpa (Pmc. IY.28). Tpebyerca
ONpEAeMT, JUaMeTp CTepXKHEH HanpsracMoi
apMaTypHL.
IY.K.3.2 | Beron Bnuanue wnacca 6emona. VcnonnzoBan 8028 49.26
TsDKeNbI GeToH Kiacca B100.

TIpymep IY. K.3.1 (6asossni)

Pesynsmam. Jluamerp apMaTypHBIX CTepkHEH paBeH 28 MM.

Hpmmep IY. XK.3.2

Puc. IY .28. ?écnohbikeﬁﬂé-épﬁﬁypﬁn e — Hbﬁ&ep-IY.E.S 1

Pesynsmam. O6mas njomansb CEYCHUS apMaTyphl B 6a30BOM H PacCMaTpHBacMOM OpHMepax
omMBaKOBa M cocTaBuierT 49.26 cM’. DT OGBACHACTCA T€M, UTO GETOH HPHHMMAET MANoe
ydacTHe B paboTe ceHeHHA.
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IY.JK.4. DaeMeHT MpAMOYTOABHOIO CEUEHMS ¢ IPeABapMTEeAbHBIM
HaIlpsDKeHMeM apMaTtypeL, pacdeT no 2epopMariOHHOMN MOAeaw,
IIpoBepKa apMMPOBaHMsA

YcnoBus B pe3ynbTaTH pacieToB

Howmep Wccnenye- Vcnonst pacyeTos TpeGopanus
npu- Mbiii [1]
Mepa dakrop

Y. X4.1 TIpmvep Ilposepxa  npounocmu.  Paccmarpmpactcs | BrmoaneHs!

6a30BEIx OpAMOYTOJIbHOE  CeYEHHE C  TEMH  Ke
HapaMeTpaMH, XapaKTepHCTHKAMH MaTepHaJIOB H
yCHIHSMH, 4T0 H B npumepe IY.JK.3.1. Apmarypa
coCTOHMT M3 8 crepkmed, mX muamerp 28 MM
noxobpan B npumepe IY.K3.1 (Puc. IY.28).
TpebyeTca IPOBEPHTH NPOIHOCT CEISHAS.

IY.XK.4.2 | ApmupoBanre | Ilposepxa nodbopa munumanvroii nnowjadu | He evinonnervt

cevenua apmamyper. Apmarypa cocromr u3 8
crepxHel JuamerpoM 25 My, (Puc. 1Y.28).

TIpmmep IY. XK 4.1 (Gasosbui)

Pesynvmam. MakceManbHEIe pacueTHEE OTHOCHTEILHEE AedopMannn GeToHAa H apMaTypsl,
pasekrie cooTsercTBeHBO 0.0018 m 0.0022, MeHBINE DPENENHHO NOMYCTHMEIX OTHOCHTEIHHEIX
nmedopmauuit GetoHa W apMaTypsl, paBHEIX coorsercTsenHo 0.0035 m 0.0150. Tpe6opanus [1]
BBIIONHEHBL.

3uadYcHUs HEE3BECTHEIX B YPaBHEHHSIX PaBHOBECHS: 1 =0.012107 m 1 =0.0099991 M ;
r, r,

£, =0.0011304.

Ipumep IY. XK.4.2

Pesyrvmam. MaxcrMaibHas pacdeTHad oTHOcUTeNbHas xedopmanus Gerona pasHa 0.0048,
yro Gombme npexensHo JomycTrMmod medopmanuu 0.0035. MakcnManbHas —pacueTHas
oTHOCHTENbHAs Hedopmarms apMmarypst 0.0085 MeHbIIe npesensro XOMycTEMOM AedopmMarum
0.0150. TpeGopamusa [1] me pemonHens: B npumepe IY.)K.1.1 mosmo6pana MMHEManbHas
IUIOIa]5 CEYEHNS apMaTypPEl

1
3naveHHs HEH3BECTHHIX B ypaBHEHHAX pasHOBecHt: — =0.036281 m 7, 1 =0.024094 M ;
r, ry

&, =0.0030619.

IY.J. PexoMeHAaIpm 110 OOEHKe IIPaBMABHOCTH PacieToB

B cooTBercTBEH ¢ pexoMeHFamEaMH pasmena IY.A mHacrosmero ITocobma, B mpumepax
pasnenos IY.B - IY. XK paccMoTpens! pasnnanble (akTophl, BIMSIONHE HA Pe3YIETAaThl PACIETOB.
Hroke mpuBeieHs! HEKOTOPEIC 06Ipe HOTOXeHNs, KOTOPHIMH CHEAYET PYKOBOACTBOBATHCA [IPH
OIICHKE IIPaBHIILHOCTH pacdeToB (CM. Takoke pasmgen I'Y.A).

1. TecrupoBaEMe IIpOrpaMM pPEKOMEHAYETCA INpPOBOAMTH, CpaBHHBAi PpE3YNBTATHL,
NOJy49eHHEIC 0 NMporpaMMmaM M B IPUBEJEHHLIX BhiNe npuMepax. [Ipm pacxoxmeHun
PEKOMER/TyeTCs IPOBEPITH IPABWILHOCTS PE3YILTATOB «BPYTHYIO», HCIONB3Ysl METOAUKHY,
H3NOXKEHHEIE B IPAMEPaXx:
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-IYB.2.1,1Y.5.2.2,1Y.5.4.1,IY.5.6.1, IY.B.8.1 npu u3rube;
- IY.B.2.1 npu xocom u3rube;
- IY.I".6.1 npu BHEIICHTPEHHOM CXXATHH;
-IY.E.1.8,IY.E4.1,IY.E.4.2, IY.E.4.3 npy BHEIEHTPEHHOM PacTSXEHNH

TIpu pacuerax 1o xedhopMarHOHHON MoeNH MIS HPOBEPKE HEOGXOONMO 3HATH 3HAUCHNS
HEU3BECTHBIX B YPAaBHEHMSX DaBHOBECHA — KPHBM3HLI M OTHOCHTENBHYIO Ae(OpMaIdio
HNeHTpa TAKECTH CEYEHMs, MOAYNM YNPYTOCTH MAaTEpPHANOB, NapaMeTphl AMarpaMMEI
cocrosaus Gerona u apmatypsl. IIpu pacuerax mo NpenelbHBIM YCWIHAM HeoGX0mUMO
3HATh BBICOTY Cxaroif 30HBI GeToHa M 3HaueHHA JelicTByromux ycumuii. CpaBHenme
MOXHO IpPOBOZMTS 0pH IHOOBIX YCHOBMEX — dopMe cedeHni, XapaKTepHCTHKax
MaTepHaJIOB, apMHEPOBAHHY K IIP.
. Ilpp cpaBHeHMH pe3yneTaroB noxfopa apMaTyphl C HCIIONE30BAHMEM PasiMAYHBIX
IIOSXOMI0OB peKoMeHZyercs obpamarh BHHMaHHE Ha TO, 9TO IUIOmMajb IOIEPEIHOTO
CeYeHMS apMaTypel, nopoOpanmo#f mo JehOpPMAHMOHHOM MOZENH, KaKk NpPaBHIO,
OKa3bIBaeTCA HE MEHbINE, YeM IO TpeleNbHBIM YCHIMAM. JTO MOXTBEPKIAET CPaBHEHHE
Pe3yJILTATOB PELIeHUs IPHMEPOB:
- IY.B.1.1 u IYB.3.1, IYB.1.2 u IYB.3.2, IY.5.1.6 u IY.B.3.3, IY.B.5.1 u IY.B.7.1,
1Y.B.5.2 u IY.B.7.2 upu usrubGe;
-IYIr.51-IYT.5.6 n IY. JI.1.1 - IY J1.1.6 ipw BHENERTPEHHOM C)KaTHH;
-IYElLl1uIYE3l IYE12uIY.E32 IY.E14 u IY.E33, IY.E17 u IY.E3.4 npu
BHEIIEHTPEHHOM PaCTsKECHMH.
. ITlpm mon6ope apmaTypsl yBenmdeHHe kiiacca (eroHa He MOXKET BEI3BATh YBEIHYCHHS
IOy CeYeHMT MOAOHpaeMoil apMaTyphl. ITO OYEBHAHOE YTBEP)KACHHUE NOATBEPIKAAET
CpaBHEHHE PE3y/ILTATOB PEHICHUSI NPHMEPOB:
-IYB.1.1uIYB.1.2,IY.5.3.1 u1Y.B.3.2, IY.5.9.1 n IY.5.9.2 upu n3rube;
-1IY.B.1.1 1 IY.B.1.2; IY.B.3.1 u I'Y.B.3.2 npu xocom u3rute;
-IYI1.1ulYT.1.2,IY.T.5.1 u IY.T'.5.2 opu BHEHEHTPEHHOM CXKATHY;
-IY 2.1 IY.0.2.2, IY J1.6.1 u IY.J{.6.2 npH KOCOM BHEIEHTPEHHOM CXKaTHH;
-IYE11uIYE12 IYE18nIY.E1l9 IYE3.1l u IY.E3.2, IY.ES5.1 u IY.E5.2 npu
BHELEHTPEHHOM PacTAKCHHAH,
-IYK 1.1 m IYIK1.2, IY.)K.1.1 m IY JK.1.3 mpH KOCOM BHCHEHTPEHHOM PacTKCHHH.
. Ilpu TpeximmeiiHoli amarpamme cocrosHHA GeToHa miomanp cedeHHd HoAGHpaeMoi
apMaTypsl OKasHBAeTCS, KaK MpaBuio, He Gonbine, YeM IpH ABYXJMHeHHON AuarpaMme.
3TO0 NOATBEPKAAET CPABHEHHE Pe3YJILTATOB PEIeHHS NPHMEPOB:
-IY.B.1.1 n IY.B.1.4, IY.5.1.3 u IY.B.1.5 npu uzru6e;
-IY.B.1.1 = IY.B.1.3 npu xocoM m3rube;
-IYI.1.1 u IY.I'.1.3 npn BHENEHTPEHAOM CXATHH;
-IY.J.2.1 u IY.J1.2.3 ipa KoCOM BHEMECHTPEHHOM CXKATHH;
-IY.E.1.1 u IY.E.1.3 npu BHENCHTPEHHOM PAaCTDKCHAH;
-TY.)K.1.1 u IY . XX.1.4 npr XocOM BHENCHTPEHHOM PACTAXKCHUH.
. VBeymuende IO CEYECHHS 3apaHEe YCTaHOBJICHHON apMaTypsl He MOXET YBeIHIHTE
INOmafh CEUCHHA NOAGHpacMOM apMaryphl, HO MOXET YBENHYHTh OOIyIO IUIOanL
CedeHus apMaTypsL. ITO 09EBHIHOS YTBEPIKACHHE MOXTBEPIKAACTCS IIPHMEPaMH:
-IY.B.1.7,IY.B.1.8,1Y.5.5.2,IY.5.7.2, IY.5.9.3, [Y.5.9.4 npn usrute;
-IY.B.1.4, IY.B.3.3, [Y.B.3.4 npu xocoM usrube;
-IYI1.7,IYT.3.2,IYT.3.3,IY .54, IY.T.5.5 npu BHCHEHTPSHHOM CXATHH;
-IY.1.2.8, IY . J1.2.9, IY . J1.6.4 npr KOCOM BHEIICHTPEHHOM CXKATHH;
-IY.E.1.5, IY.E.1.6, IY.E.5.4 npn BECOCATPECHHOM paCTXXCHHH;
- IY.K.1.6, IY.XX.1.7 mps x0cOM BHENICHTPEHHOM PaCTDKEHHH.
. B HexoTOpHIX U3 paccMaTPHBaeMEBIX NPAMEPOB NONGOP apMaTyphl POBORKICA HPH JBYX
YCIOBHSX:
- IHaMETPE! BCEX CTEpXKHEH B CEUCHHH OXHMHAKOBHI;
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- CTEPXHH pa3[el]eHhl Ha ABE TPYNNb], AHAMETPH! CTepKHEH KaXJ0# Ipynnsl MOryT OHITE
pasHEIMH.

SlcHo, uto o6mas INIOIIAAb CEYEHHMA apMaTypsl BO BTOPOM Clydae HE MOXET OBITh
Gonpme, YeM B HEPBOM. DTO NOATBEPAKAACTCA CPaBHEHIEM TIPHEMEPOB:

-TY.I'.5.1 u IY.I'.5.3 npu BHeNEHTPCHHOM CXXaTHH,

-IY 021w IY. 0212, IY. 4.1 u IY 4.2 u IY.J14.3, IY J.6.1 u IY.J.6.3 npu xocom
BHEICHTPEHHOM CXKaTHU;

-IY.E.1.1uIY.E.14,IY.E.3.1 u IY.E.3.3 npn BHENEHTPCHHOM PaCTDKCHAH;

-TY.K.1.1 m IY K. 1.5 opr KocoM BHEIEHTPEHHOM PAaCTDKEHUH.

Cnoco6 paspgeneHue CTEpXKHEH Ha TPYINIBI C OJWHAKOBHIM IHAMETpOM HpH noxbGope
apMaTypel (CM. HpeABlAympi H. 6) OKashiBaeT CYIIECTBEHHOE BIHMSHHE Ha oO0mIyIO
IUTOINAzE cedeHus apMaTypEL 10 ZIEMOHCTPHPYIOT IPUMEPBI:
-IY.0.2.10u IY. J1.2.11;

-IY.J42ulY.[0.43.

Pacronoxkenue crepkaef B CeUeHNE OKa3hIBaeT CYIIECTBEHHOE BIHAHKE Ha OAGHpaeMyio
00Imyro NIoINaAkb CeYeHHT apMaTypH - cM. npumeps 1Y.B.1.8, IY.I".1.6, IY J1.2.13.

Jns mpoBepku HpaBHIBHOCTH NOAGOpa apMaTypHl HPH JBYX IPYINIaxX CTEpXHEH pa3sHOro
IpameTpa B CEHYEHWHM DeKOMEHAyercs cHeAylomuii mpaem. Bragane pacCUHTHIBAIOT
3NIEMEHT, OUpENeaa KaKABIH U3 AUaMETPOoB. 3aTeM IFO0FEpPERHO CTEPXKHH KaXA0H rpymnms!
¢ MOROGPaHHEIM AMAMETPOM CUMTAIOT 3apaHee YCTAHOBIEGHHEIMH, a JUAMETp CTEpXKHeH
Jpyro#f rpynnbl moxbmpaerci. B KaXmoM H3 TpeX pacdeToB JHAMETPH CTepiKHeH
COOTBETCTBYIOIAX IPYI HODKHEL OBITH OJIMHAKOBHIMH. DTO NOXTBEPHCHAIOT MPUMEPHL:
-IYT.53,IYI.54,IY.TS5.5;

-IY.A.2.1, 1Y J1.2.8, IY. [0.2.9;

-IY.K.1.5, 1Y K.1.6, IY.XK.1.7.

10. Yro651 ymOCTOBEpHTECA B NOXOOpe MHHMMAILHOTO apMHUPOBAHHS, PEKOMEHIYETCS

11.

IIPOBECTH NPOBEPKY, YCTAHABIMBaj B CCUCHUY CIEAYIONHE MEHBINAI JHaMeTp apMaTypEl,
mo cpasHeHHIO ¢ noxoOpamasM. Tpe6opamna [1] momxEs! GBITE HE BHIIONHEHH. JTO
TOATBEPAAAIOT TIPAMEPHL:

-IY.5.2.3,1Y.5.4.2, IY.5.6.2 upu mzrube;

-IY.B.2.2,1Y.B.4.2, IY.B.4.3 npm xocoM usrube;

-IY.T.2.2,1Y.T.4.2,IY.I'.6.2 npa BHEICHTPEHHEOM CXKaTHH;

-TIY. J1.3.3, IY. A4.5.4, IY . [1.5.5, IY ]1.5.6, IY J1.7.2 npu x0COM BHELICHTPCHHOM C)KaTHH;
-IY.E24,IY.E.2.5,IY.E.2.6, IY.E.6.2, IY.E.6.3 npu BHELCHTPSHHOM PacTsDKCHHH;

- IY. X 4.2 npu xocoM BHEIIEHTPEHHOM PacTSKCHHH.

B m3ruGaeMBIX 37IeMeHTaX CXKaTas apMarypa (oAGHpaeMas HiHK 3apaHee YCTAHOBIEHHAT)
HE MOXET yBeNW4WTh IUIOIaNb CeYeHHA nombupaeMoif pacTaHyTol apMaTyphl, OZHAKO
ofImas womanp CeYeHHSI apMaTYPhl B CEYECHHH MOXKET YBEJIMYHTHCA. OTO MOATBEPXKAAIOT
TIPAMEPEL

-IY.B.1.1u1Y.5.1.6, 1Y .b.1.7;

-1IY.B3.1u1Y.b.3.3;

-IY.B.5.1uIY.B.5.2;

-IYB7.1alY.B.7.2.

12. TlpaswisHoCcTh TOXGOpa CHMMETPHYHON apMaTypsl B H3rnbaeMoM 3JJIEMEHTE JIErKO

13.

MPOBEPHUTDH «BPY4HYIO», Kak ykasaHo B npumepe 1Y.B.1.9.

TIpn ysenmnuenvn xiacca GeTOHA B MPEABAPATENHHO HAIIPSDKEHHOM M3rHOacMOM 3IEMEHTE
HE J[OJDKHEI YBENHYATHCS OTHOCHTENsHEIE aAedopMmaimy OeroHa, HamparaeMod H
HeHanparaeMoii apMaTypsi - ¢M. rpumep IY.5.10.2.

14. B snemenTax, paGoTarolmux Ha BHENEHTPESHHOE CXATHE M KOCOS BHELEHTPEHHOE CXATHE,
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- onpefeieHre ycwmii pacueToM no KehopMHEpOBaHHOM cxeMe — cM. mpaMepsi IY.I.1.5,
IY J1.2.7;
- HCIIOJIF30BaHHE KOCBEHHOTO apMHpoOBaHHA — cM. npuMepst IY.J1.2.14, IY.J1.2.15.

15. Bo BHEHEHTPEHHO CKATHIX H BHEHEHTPCHHO PaCTAHYTHIX JNEMEHTaX HE MOXET BHI3BATh
YBEIHIEHHS TUIOMA/A CEYenns IonGupaeMoli apMaTypH YMEHBIICHHE SKCICHTPHCATETA
IPHIIOKEHNS NPONONBHOM CHIEI — cM. puMepki IY.I.1.8, IY.E.1.7, IY.E.1.8.

16. IlpaBuisHOCTh NOAGOpPa CHMMETPHIHO apMaTypHI PY NEHTPANBHOM PaCTDKEHHH JIETKO
IPOBEPHTH «BPYYHYIO», KaK yKa3zaHo B npamepe IY.E.1.8.

Y. IIpo9HOCTh HAKAOHHBIX CeYeHMI JKeAe300e TOHHBIX
32€MeHTOB

s obecnedenns NPOYHOCTH HAKJIOHHBIX cedeHHi B [1] MpeayCMOTpPEHO BEIIONHEHHE TPEX
PpacIeroB:

- no GeToHHOii MoXOCe MEX/Ly HAKIIOHHEIMHA TPEIHHAMH;

- [0 HAKJIOHHOMY CEJeHHIO;

- Ha JISHCTBHE MOMEHTOB.

B pacuerax DO HAKJIOHHOMY CEHCHHMIO BO3MOXHA KaK IPOBEpKa IIPOYHOCTH NpH 3aJaHHOM
apMHpPOBaHAM, Tak M NoZ6Op HONEPEYHOro apMHPOBaHUA IS OGecledeHHsS IPOYHOCTH. B
OCTANBHEIX pacyeTaXx MOPOBORATCS IpoBepka IpoyHOCTH. COOTBETCTBYIOIHE IPHMEpSHI
nipuBeeHbI B pasnenax Y.b, Y.B, Y.I.

Y.A. PexomeHAaImy 110 BEIOOPY IIPUMEPOB A5 TECTPOBAHNA

Hmxe nepeumcieHs! ¢akTopel, BIHSHHE KOTOPHX PEKOMEHAYETCS YUMTBIBaTh, NPOBEPAL
HpPaBHILHOCTD PACYETOB MPOYHOCTH HOPMAJIBHEIX CEUCHHH KeNe3006TOHHBIX NEMEHTOB.
1. ®opma ceqerns,
2. Hamuame wim OTCYTCTBHE NpeABapUTEIBHO HAIpATaeMoii apMaTyphI;
3. Kuacc 6erona;
4. BenHuWHBI CXKEMAFOINHX M PACTATHBAIOLINX MPOJOIHHEIX CHIL;
5. TlpomomsHOE apMUpOBaHKE.
Ilpu pacuyere M0 HAKIOHHOMY CEYECHHIO NONIOTHUTEHNBEHO PEKOMEHIYETCS MPOBEPATH BIMAHUE
CHEXYIOMMX (GaKTOpPOB:
1. Iombop mnomepeuHo#l apMaTypbl HIM IpPOBEpKAa CYIIECTBYIOMETO IONEPEYHOro
apMHpPOBAHHUS;
IepeMenHOe IO ITHHE 371€MEHTA IOIIEPEYHOE ApMEPOBAHNUE;
TToy4enne MEHIMATEHOT'O IOIIEPETHOTO aPMUPOBAHIS IPH Hoabope;
Hanmuume HECKONBKUX 3arpyKEeHHH;
OrcyTcTBHE HONEPEYHO apMaTypEI;
Buy snemeHTa — ONEpTEI 110 BYM CTOPOHAM, KOHCOJIEHEIH,
B pacuerax Ha NeHCTBHE MOMEHTOB PEKOMEHXAYETCS TAlOKEe IMPOBEPATEH BIHAHHC AHKEPOBKA
[IPONOIHHOM HEHALIPATAEMOH i HapsATacMoR apMaTyphL.
Ocobennoctn paccMoTpeHHBIX B Pasnene Y.B mpumMepos pacuera 110 HAXIOHHOMY CEYESHHIO
COCTOAT B CHEAYIONIEM.
KomagecTBenHOl XapakTepHCTHKOH NONEpPeYHOro apMHPOBAHHS HPHHATA HHTCHCHBHOCTD
TOIEpEeYHOro apMUpPOBaHHUsL, ompeAensemas no gopmyne (8.59) [1]:

_ Rars,

Sw

A

Dsw
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Ora BemwuuHa (yCHiME B IONCPEYHOH apMmaType Ha ©JHHMIY [UIMHEL 3JIeMEHTa)
HpefCcTaBngeTcs Haubonee YHHBEpPCANbHOH, NMOCKONLKY KaXHoe ee 3HAaueHHe MOXeT OhITh
HCIIOB30BAHO IIPH Pa3/IM4HBIX KJIACCAX apMaTypHl, IHAMeTpax H marax crepikHell. YkasaHHYyo
BENIHYMHY ONPENEILTOT NPH NoAGOpe M HCHONB3YIOT HPH IIPOBEPKE HOMEPEeIHOr0 apMHPOBAHMA.

B n. 8.133 [1] npuBenesi pBa NOAX0Ja K pacyery UIPOYHOCTH HAKIOHHEBIX
cegeHulfi — ¢ momckoM M Ge3 momcka Hambonee OMacHON MNUHBI NMPOEKIHM HAKIOHHOTO
ceuenns C. Ilepsriit nogxoxn asmgercd Gojiee TOUHBIM, BTOpoi — Gojee npocTsM. B npuMepax
Pasnena Y.B ucnonszopan Toneko Goiee TOUHBIM MOAX0X,

Y.b. PacueT no 6eTOHHOI I10A10Ce MEXKAY HaKAOHHBIMI TPEIIMHaAMM

Y.B.1. DaemeHT IPAMOYroAbHOro ceueHisi 6es mpeApapuTeAbHOrO
HanNpsOKEeHNUS ApMAaTyPH, IIPOBEPKa NPOYHOCTH

Vcnosns u PE3YyNBTATHI PAaCYETOB

Howmep Hec- VYcnosas pac4eToB PesynbTathl pacueToB
opaMepa | cre- Tlomepeunas | Tpebo-
ny- cuna, kH BaHUA
eMBiIi Hetic- | Ipe- | CHulIl
(ax- TBY- | mems- | 52-01
TOp omas | Has
YE.1.1 | Ilpu- | Iposepxa npounocmu u «pyunodi» | 106.7 | 165.2 | Brmosn-
Mep | kommpons. PaccMatpuBactes — cBOGOTHO HEHBI

6a30- | onepTEHi 3MEMEHT HPAMOYIOJILHOTO CEYeHHUA
BEI | cO clemyromuMH mapaMerpaMu: b = 200 Mm;
h = 350 mM; a = 40 mMyM; p5 = 0.9; mponer
anementa 3.0 M. Beron Taokenwii Kracca B15.
IIpopoisHas apmatypa 3@22 AS00. Ha
3JIEMEHT IeficTByeT PaBHOMEPHO
pacmpeneneHHas Harpyska 71.1  xH/m.
Tpebyercs NHpOBEPHTE NPOYHOCTH CEUCHHS
BONH3U OHOPEL

Y.B.1.2 | Beron | Bnausnue knacca 6Gemona. Vicmoms3opau 486.0 | Brmoxn-
TsoKeNsIi 6eToH Knacca B45. HEHBI
YB.13 | Veu- | Brusnue cucumarowsedi npooonsuoli cunsl. 189.4 | Bsmon-
g | Benmwawra cmmer B mpumepax  Y.B.1.3, HEHBI
Yb.14 Y.B.14, Y.B.1.5, Y.B.1.6 paBHa 208.5 | Bemou-
cootBerctBenHo 100, 180, 600, 700xH. HEHBI
YBb.1.5 102.2 | He suino-
JIHEHbL
YB.16 - He gvino-

JIHERBL
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VcnoBus B pe3ynbTaTst pacyeTos (IIPOJOJDKSHHAE)

YB.1.7 | Yea- | Bausnue pacmazusaroweti npodonvHoi 117.7 | Bsmon-
g | cunst, Berwumda cuisl B mpumepax Y.b.1.7, HEHBI
Y.B.1.8 Y.5.1.8, Y.b.1.9 pasHa coorsercTseHHO 35, 29.5 | He euino-
100, 150 xH. THEHB
Y.B.1.9 - He guino-
JHEHbL
YB.1.10 | Ap- Bnuanue npodonsnozo apmuposanun. 124.0 | Bepmon-
mupo- | Ilpomonmenas  apmatypa 3025  AS500. HEHBI
parue | BermumAa cxuMaromell HPORONGHOH CHIIBI
600 xH, xax B mpumepe Y.B.1.5.

Ipumep Y.B.1.1 (6a3osrni)

Hcxoonsle oanuste. OnopHas peaxums (melCTBYIOLNaA INOMEPEYHAT CHIQ) COCTABISET
71.1% 3/2 =106.7 xH.

Pesynomam. [eiictByioman nonepeunas cuwia 106.7 xH Menswe npemensHolt 1652 xH.
TpeGopanus [1] BBITOTHEHEL

«Pyunoii» xonmpones. TIpenenbayro MOIEpeYHyIo CHITy onpedensioT o gopmye (8.55) [1]:
O, = @ Rbh, =0.3%7.65%10°%0.2%0.36 = 165.2 KH.

Hpmmep Y.B.1.2

Pesyavmam. YBenwiernne kiacca 6eToHa BEAET K CYIMECTBCHHOMY BO3DacTaHHIO MpeAeNbHOM
nonepeunoit cunsl (486.0 kH), mo cpapHeHuUI0 Co 3HaYenueM B GazosoM mpumepe (165.2 xH).

IIpumeps Y.b.1.3, Y.5.14, Y.B.1.5, Y.b.1.6

Pesynomam. Ilpu ysemmdeHnH cXIMaromelf TPoAoNsHOH CHIEL Nom 0T O B 6a30BOM mpEMeEpe
Jo 100 u 180 xH coorBercrBerno B npeMepax Y.b.1.3, Y.b.1.4 npenensnas monepeynas cana
Q,, Bospacraer ot 165.2 xH no 189.4 r 208.5 xH. B 3ToM cirydae HCHONB3YIOTCS IIEPBBIC JiBe

dopmyner . 8.1.34 [1].
llpr panemeiimem yBemwueEwd Nem X0 600 xH B mpuMepe Y.B.1.5 3masenme Q,,

ymespmaercs fo 102.2 xH B cootsercTBuH ¢ Tpersedt dopmynol n. 8.1.34 [1]. B mpumepe
Y.B.1.6 spawenwe @, namaer A0 HYyNA, NOCKONEKY HpE Neom = 700 xH cxmmaromme
HalNpKECHAA B 6ETOHE Gy IPEBEINAIOT Rj, - pacIeTHOE CONPOTHRICHAE 6ETOHA CXKATHIO.

Hpumepsr Y.B.1.7, Y.5.1.8, Y.5.1.9

Pesynomam. Ylpu ypenwderwm pacTsarmsaronieil mpofoisHol cHibi N, or 0 B 6GasoBoMm
opuMepe mo 35 w 100 xH coorsercrBenmo B mpumepax Y.B.1.7, Y.b.1.8 mnpenemsnas
nomepevdas cwia Q,, ymembmaercs or 165.2 xH mo 117.7 m 29.5 xH. B stom ciyyae
HCHOmB3yeTcs mocneausas gopmysna o. 8.1.34 [1].

IIpu naneHelinreM yBermaernu N, no 150 xH B npumepe Y.B.1.9 3magenne Q,, mazaer no
Hyns, MOCKOJNEKY PacTATHMBAIOMME HANPKCHHI B OcTOHE G; MPEBLIUAIOT 2Ry - YABOSHHOE
pacueTHOE COMPOTHBIIEHHAE GETOHA PACTKERHIO.
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Ipmvep Y.B.1.10

Hcxoonsie oannvte. Ilo cpaBHemmro ¢ npuMmepom Y.B.1.5, yBemuuenHo mnpomonbHOe
apMmupoBanue ¢ 3@22 xo 3925 AS00.

Pesynbmam. VeenuueHWE IUOMAN¥ CEYEHUA NPONONLHOM apMaTypsl IIPHBOAMT K
YMEHBIICHHIO HAanpOKeHuM oxatus O, B ¢dopmynax m. 8.1.34 [1]. Kak cnencrsme, B
paccMaTpuBacMOM NpHMeEpe mpefenbHas momepedHas cwia yeemuwumsaercs go 124.0 xH, mo
cpaBHeHuro co 3HageHreM 102.2 B npumepe Y.B.1.5.

Y.B.2. DaeMeHT ABYTaBPOBOTO CEYEHMS C IpeABapUTeAbHEIM
HaInpsoKeHNMeM apMaTyphl, IPOBepKa IIPOYHOCTH

YcnoBus u pe3yIbTATH pacyeToB

Homep | Hec- Venopus pacaeros Pesynsrarn pacueToB
npH- | cneny- Nonepeunas | Tpebo-
Mepa eMBiit cuia, KH BaHHASA

dax- Jetic- | Tlpe- | CHalIl
TOp TBY- | Jenb- 52-01

omas Haqg

Y.B.2.1 | Ilpu- | Ilposepxka npounocmu. PaccmarpuBaercs| 10.8 | 36.2 | Brmon-
Mep | cBOGOJHO ONEPTHI 3/1EMEHT [BYTaBPOBOrO HEHEI
6a3o- | cedeHms (YacTb MHOTOMYCTOTHOH ILIHTEHI
BEIM | MEPeKPBITAA) CO CAEAYIOMMME NapaMeTpaMu:
h = 220, & = 40;6, =0, = 200;
he=h, = 50 mM; @ = 40 mv; mpormer
anemenTa 6.0 M. BetoH TsKensni Knacca B25,
y0 = 09. [IlpomonsHaa pacTAHyTas
HanpsDkeHHast apmaTypa 1012 A800. Veunme
HAaTsDKEHHA C Y4eToM BCeX II0Teph H
koaddumuenta ¥, pasuo 70 kH. Ha snement
IEHCTBYET  paBHOMEpHO  pacHpese/eHHad
Harpyska 3.6 xH/M. Tpebyercs mnposepHTH
[IPOYHOCTH CEYEHH S BOIH3M OMOPEL.

Y522 | Veu- | Bausnue cocumarouieii npodonsroii cust. 372 | Bsmon-
s | Bemuuuua cuner B npumepax Y.5.2.2, Y.b.2.3 HEHbI

YB23 paBHa cooterctBerHO 130, 250 kH. 1.67 | He éuino-
JIHEHbL

YBb24 Bauanue pacmazusaiowieid npooonvHol 29.8 | Brmon-
cunpl. Bemmamna cunel B npuMepax Y.b.2.4, HeHbI

YB.25 Y.B.2.5 pagna cootBerctsenHo 70, 110 xH. 4.50 | He gvino-
JIHeHbL

IIpumep Y.B.2.1 (Gasosniii)

Hcxoouvie Oannvie. Omnopuas peaxnus (meificTBYOmas NONEPEYHAs CHIa) COCTABISET
3.6x 6/2 =10.8 xH.

Pesynomam. LeitctByromas momepeunas cuma 10.8 xH Mempme mpemensmoit 36.2 kxH.
TpeGosarns [1] BEIONHEHS!.
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Ipymepst Y.5.2.2, Y.B.2.3

Pesyasmam. Kax u B Paspene Y.B.1 mma HeHanpsDKeHHBIX 3NEMEHTOB, HPH BO3pacTaHHM
CXHMaromed NpoHONBHOA CHIH HpefelbHAad NONepedHas CHNa, 10 CPaBHEHHIO C Ga3oBEIM
npuMepoM, BHavate BoapactaeT (37.2 xH, npamep Y.B.2.2), a 3ateM ymeHpmaeTes (1.67 xH,
mpamep Y.5.2.3). B paccmarpEBaeMBIX npuMepax K AeHcTBYIOME# NPOXOAbHOH CKHMAroLei
cune nNpHOaBNAeTCs CKHMMAOMas OpOZOJbHAS CHIA OT HPEABAPHTEIHHOTO HATSDKEHHS

apMarypelL
IIpsmvepsr Y.B.2.4, Y.B.2.5

Pesynemam. Kax u B Pasgene Y.b.1 ;11 HeHaupsOKeHHBIX S/IEMEHTOB, IPH BO3PacTaHHA
pacTaraBaromieii MpOJONLHOH CHILI IpPEACIHbHAS IToNepeYHast CHJIa, 0 CPaBHEHHIO ¢ Ga30BbM
IpPEMEPOM, YMEHBIIAeTCA M cTaHOBHTCA paBHOM 29.8 m 4.50 xH cooTBeTCTBEHHO B mpEMEpax

Y.b.24 u Y.Bb.2.5. B yxazamHsIX npaMepax u3 AeiCTBYIOIICH NpONONBHO#M pacTarmBaromei
CHUIBI BEMHTACTCSA COKHMAIOMAs IPONONBHAS CHJIA OT IIPpeBApUTEILHON0 HATKEHHS apMAaTYPEL

Y.B. PacgeT o HaKA0OHHOMY Ce9EeHMIO

Y.B.1. CB0G0OAHO ONEepTHIii D1€MEHT IIPSIMOYTOAbHOTO cedenst Ge3
npeABapuTeAbHOr0 HANPSIXEHNIA ApMaTypPHl, I10400p NonepevYHOoM
apMaTypH

VcnoBus ¥ pe3ysTaThl PACcIETOB

Homep He- Vcnosus pacyeToB HIHTeHCHBHOCTD
npH- cneny- HOIIEPEIHOrO
mepa MBI apMHpOBaHHs,
daxrop H/mm
YB.11 IIpumep ITod6op nonepeunoii apmamypsi, ROCMOAHHOU 133.6

6a3oBblii | MO OnuHe 3NeMeRmaA, U «PYuHOID> KOHMPOTb.
PaccMatpuBaeTcs CBOGOJHO OMNEPTEHi 3JIEMEHT
HOPSAMOYTONBHOIO  CEYEHMA €O  CIICHYIOIMMH
mapametpamu: b = 200 mm; h = 400 mM; g1 = 0.9;
noposer aneMmenta 5.5 M. BeroH Taxenmsmi Kmacca
B20. Ilpomombmas apmatypa Xiacca AS00,
pacTsHyTas 3925, cxaTad 3016,
a=4d = 40 MM, Ha oanemenT neiictByer
pPaBHOMEpHO pacrpenencHHas Harpyska 50 xH/m.
TpebGyerca momoGpars momepedHOe apMHMpPOBAaHHE,
IIOCTOSHHOE II0 IJIHHE 3IeMEHTa.

Y.B.1.2 beron Bnuanue knacca 6emona. B mpumepax Y.B.1.2, 89.2
YB.13 Y.B.1.3 opunar xiacc GeroHa cooTBeTcTBeHHO B30 63.0
u B40.

YB.14 Yeunus Bnunnue cowcumaroweli npooonvhol  cuusl 1044
YB.1.5 Bermamua cunel B mpumepax Y.B.1.4, Y.B.1.5, 74.6
Y.B.1.6 Y.B.1.6, Y.B.1.7 paBra cooreercrBenro 100, 250, 157.1
YB.17 800, 1000 xH. -

YB.18 Bnusanue pacmazugawowieli npooonsrod cunst 187.7
YB.19 Bemuuupa cmiel B mpuaMepax Y.B.1.8, Y.B.1L.9, 273.7

Y.B.1.10 Y.B.1.10 paBra cootBercreenHo 20, 40, 180 xH. -
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VYcioBus U pe3ynbTaTh pacyeToB (IPOOIDKEHAE)
Y.B.1.11 | Apmuposa- | ITod6op nonepeunoii apmamypst, nepemennoti no 55.1

Y.B.1.12 HHE Onune nemenma. PaccMATPHBAIOTCA JBa YJacTKa 405
apMHEpPOBAHIA II0 JIMHE 31MeMeHTa. Bropoit ygacTok
HauyHaeTca Ha paccrosuud 0.6 # 0.8 M oT omops! B
opuMepax cooTsercrseHo Y.B.1.11, Y.B.1.12.

Tpebyercs OIpeNennTh HHTEHCHBHOCTh
TONEPEUHOI0 apMHUPOBAHKS Ha KAXKJIOM H3 YYaCTKOB.
Y.B.1.13 Bauanue npodonsHozo apMUPOEARUA, 105.8

IpomomsHas pacTAHyTas M CXaras apMarypa
cooTBeTcTBEHHO 3@28 m 3018 AS500. Bemwumna
cxmMaromel npozoneroii cumst 800 xH, xax B
opumepe Y.B.1.6.

ITpmmep Y.B.1.1 (Ga3oBnwi)

Pesynomam u «pyunoi> Konmpons. Pacder nokasan, 4yro tpefyeMas HHTEHCHBHOCTH
TIONEPEeYHOro apMHpoBaHuA ¢y = 133.6 H/mm. Hambonee omacHoe HaKIOHHOE cedeHMeE
HAYAHAETCA OT ONOPH, AHHA ero mpoexmuu C = 465 MM (Puc. Y.1). IlpoBepum 3TH pe3ymbTaTe

«BPY9HYIO».

Puc. Y.1. ITonoxerne Haubolnee onacHOro HakionHoro ceyenus. [Tpumep Y.B.2.1
1 — gaubonee onacHOe HaKJIOHHOE CEYCHHE

Cornacro ¢opmyne (8.57) [1], momepeunas cuma, BocmpuHEMaeMas 6ETOHOM B HAKIOHHOM
CEdeHHH:

R bh: 1.5%0.81x10°x0.2x0.362
Q,= LA =67.73 xH.

C 0.465
ITpu sTOM BhmIONAMOTCS TpeGoanus m. 8.1.33 [1]:
0.5R,bh, =29.16kH<Q, = 67.73 xH < 2.5R, bk, =145.8 xH.
Cornacro dopmyne (8.58) [1], nonepeunas cuna, BOCIpHHEAMaeMas IONEPEYHOM apMaTypoii B

HaKJIOHHOM CCYCHHH:
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0., = 0,4, =0.75%133.6X0.465 = 46.59 kH

Cornacio ¢opmyne (8.56) [1], cymmapHas monepednas CHiia, BOCpHHEMAaeMas GETOHOM M
apMaTypoii B HaKIIOHHOM CEYEHHUH:

Q + @, = 67.73 + 4659 = 114.32 gH.

JeficTByromas nomnepegHas cuna:

0O = 50%5.5/2 - 50%0.465 = 114.25 xH.

IMockonsxy

0=11425KH < Qy 4 Qs = 11432 xH,

TpeboBanus Gopmynsi (8.56) [1] BemosEHeHEL.
IposepumM, dTo ceuenme ¢ JmHOH mpoexiu C = 465 MM sBisiercs HauGoilee ONACHEIM.

Haxnonnoe ceuenue TeM Goliee ONIacHO, 4eM MEHBIIE Pa3HOCTh
AQ = (Qb + Q:w) - Qa
re (Qp + Osw) — CHITA, BOCOPHHEMAaEMas cedeHreM; ( — CHIIa, ICHCTBYIONIAs B CEUCHHH.
PaccMoTpaM fiBa ceveHus ¢ mmHaMH npoekuit C; = 500 MM B C; = 430 MM, OTi IHHEL

HecKoJbKo Gonbie 1 MEHBIIE, YeM [I0JIyYeHHad B pacdere yiHa npoekmuu C = 465 MM.
ITpu C; = 500 MM

AQ) =(62.99 + 50.10) - 112.50 =0.59 xH.
ITpu C; = 430 MM

AQ, =(73.24 +43.09) - 114.32 =0.33 xH.
ITpu monyyennoM B pacuere 3sHadeHuH C = 465 MM

AQ=(67.73 + 46.59) - 114.25 =0.07 xH.

Tockomky AQ@ < AQ) B A@ < AQ,, HONyYeHHOE B pacyere HAKJIOHHOE CeYeHHE ABJASTCA
HanboNee onacHbM.

IIpumepu Y.B.1.2, Y.B.1.3

Pesynomam. Tlpu ysemuyenun xinacca 6etoHa oT B20 (B 6asoBom npumepe) 40 B30 u B40 (8
npaMepax cootrBercrBenHo Y.B.1.2, Y.B.1.3) yBennumBaercs 9acTh HONIEPCHYHOH CHUIBL,
BocnprAHEMaeMo# GeToHOM. BeneACTBHE 3TOr0 MHTEHCHBHOCTH IONEPEYHOrO apMHpPOBAHMSA
yMeHbInaercs oT 3sHavenns 133.6 ao snavennii 89.2 u 63.0 H/ivom.
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TTapamMeTphl pemieHHH
Homep | Xapaxrepucruxu, MM, HauGonee onacHoOro ITonepeunsie cunst, kH
TpEMeEpa HaKJIIOHHOTO CeYEeHHS
Paccrosmnue or nepo~ | JimiHA IPOSKUMH Jeficrayiomas Tlpenensuas
ro TopHa djieMeHTa cedeHus

Ito Gnmxaiimeit

TOYKH CEYCHUA
YB.1.2 0 583 108.40 108.38
Y.B.1.3 0 703 102.40 102.92

Ipimeps Y.B.1.4, Y.B.15, Y.B.16, Y.B.1.7

Pezynemam. TIpu yBeTUYeHHH CXUMAOMeH IPoNoibHOM CUITBI Ngy,, OT () B 6230BOM IpHMEpE
Jo 100 u 250 xH coorBetcTBeHHO B npuMepax Y.B.1.4, Y.B.1.5 HHTEHCHBHOCTh IIOIEPETHOrO
apMMpOBaHHA ¢y, yMeHbmaercs ot 133.6 H/mm no 1044 u 74.6 H/mMM. B stoMm cnydae
HCIONE3YIOTCA IepBEIe ABe GopMys: o. 8.1.34 [1].

Ilprw nansueiimeM ypemumaeHud Ne, Ao 800 xH B mpmmepe Y.B.1.6 3Hawenue g,
yBenuauBaetcs 10 157.1 xH, nockombKy B COOTBeTCTBHH ¢ Tperhelt dopmymoit m. 8.1.34 [1]
yMeHBIIAETCA IOIepedHas CHIa, BocmphHuMaemas OeroHom. B mpumepe Y.B.1.7 mpm
Neom = 1000 xH cxumarompe HampsxeHHs B OeToHe O NPEBHINAIOT R, - pacueTHOe
conporuBieHre OeToHa CXKATHIO; HEOOXOMHMas HECyImas CIOCOOHOCTE HE MOXeT OwIms
oGecnieyeHa HH IPH KaKoif HBTEHCHBHOCTH HOIEPEYHOrO APMUPOBAHUA.

TTapamerps! permenuit
Homep | XapaxtepHCTHKH, MM, Hanbonee OIIACHOTO TMonepeunsie cuuer, KH
npuMepa HaKJIOHHOTO CEYEHHS
Paccrosmue ot teBo- | J{nuHa NpOEKIMHA Hejicreyromas IlpenensHas
o TOpUa 3NeMeHTa ceyeHust

Jo Gmxaiimei

TOYKH CEYCHHA
Y.B.14 0 513 111.90 111.90
Y.B.1.5 0 595 107.70 107.72
Y.B.1.6 0 425 116.20 116.23

IIpmmepwr Y.B.1.8, Y.B.1.9, Y.B.1.10

Pesynomam. Ilpn yBenmdenun pacrarmBaiomeii npoposbHoM cwibl Ni, or 0 B 6azoBoMm
npumepe g0 20 u 40 xH coorsercreenHo B mpmmepax Y.B.1.8, Y.B.1.9 uuTeHCHBHOCTH
HOIEPETHOr0 apMUPOBAHHS gy, YBemaaBaercs oT 133.6 H/mm no 187.7 u 273.7 H/mm. B atom
clIydae HCronb3yercs nocaeanas gopmyna . 8.1.34 [1).

Ilpn pansueiimem ypemadeHUA Ni, mo 180 xH B mpumepe Y.b.1.10 pacraruparomue
HaOpsxeHmd B GeroHe O HPEBHMNAIOT 2R - YNBOSHHOE pacdeTHOES CONPOTHBNECHHEe GeToHa
pacroxenmto. Heobxomimas Hecymas ciocoOHOCTh He MOXET OHITh oGecmedena HE IIPH KaKoi

HHTEHCHBHOCTH ONEPEYHOr0 apMUPOBAHEA.

122




IMOCOBHE K CII 63.13330.2012

ITapaMeTpH pemennii
Homep | Xapakrepucruks, MM, Han6o0Jee 0IacHOTO Tonepeurisre cumsl, kKH
HpuMepa HaKJIOHHOTO CEIeHHS
Paccrostame ot neBo- | J{NAHA HPOEKUHH HeticrByromas IIpepeneras
TO TOpUA INEMEATA cedenns

o Gnmkatiueit

TOYKH CEYCHHT
Y.B.1.8 0 393 117.90 117.90
Y.B.19 0 363 119.40 119.40
IIpimepsr Y.B.1.11, Y.B.1.12

Pesynomam. B Tabmuue «YcioBus H Pe3yBTaThl PacueToB» HHTEHCHBHOCTH IOHEPEYHOIO
apmupoBarns 55.1 m 40.5 H/MM, nomyueHEsleé COOTBETCTBEHHO B mpumepax Y.B.1.11 u
Y.B.1.12, otHOCATCS KO BTOPOMY Y49acTKy. J[JiA epBoro y4actka HHTEHCHBHOCTE IIOIEPEYHOro
apMHpOBaHHd Takad xke, kak B 6asoom mpumepe, T.e. 133.6 H/mm. Tlpum yBemmuenum
PacCTOSHUA OT NEBOM ONOPHI MHTEHCHBHOCTH IONEPETHOr0 apMUpPOBAHMA HA BTOPOM YdJacTKe
YMEHBINAETCH.

IIpimep Y.B.1.13

Hcxoonste Oannwre. Ilo cpasmenmio ¢ npuMepoMm Y.B.1.5, yBenmueno mnpopmonsHoe
apmuposarue: ¢ 3@325 no 3(28 A500 — pacrsuytas apMatypa, ¢ 3016 no 3018 AS00 — cxaras

apMarypa.

Pesynomam. YBenudeHwe IUIONIANM CEYECHHs IPONONBHOM apMarypsl INpPHBOXUT K
YMEHBINCHHIO HAUPDKCHWHE CKaTHA Oy (oM. Qopmynsr m. 8.1.34 [1]). Kax cmemcrBme, B
paccMaTpUBAaEMOM IPAMEPE HHTCHCHBHOCTH HOMEPEYHOro apMHpOBAHAA YMEHBINAETCA HO
105.8 H/mm, no cpasrenmio co 3HauenneM 157.1 H/mm B npamepe Y.B.1.6. HanGonee omacroe
HaKIOHHOE CEYCHUE HAYMHACTCS OT OIOpHI, JIMHA ero mpoexumd 513 mm, aeficTByromas u
npeneNbHas nonepevssle CHIsI papas! 111.9 kH.

Y.B.2. C80604HO OnIepTHIii 91€MEHT IIPAMOYTOABHOIO cedenms Oe3
IIpeABapUTEABHOTO HAIIPSUKEHUs apMaTypHhl, IIPOBepKa NonepeYHon

apMatypsl

Venosms B pe3syNbTaThl pacyeToB

Homep Hc- VcnoBus pacgeron Tpebo-
npu- creny- BaHHA
Mepa eMEIit CHxu IT

daxrop 52-01
Y.B.2.1 IIpumep IIpoeepka nonepeunoii apmamypsl, nocmoawnroid no | Bemon-

GasoBblii | onune nemernma. PaccmatpuBaercs cBOGOZHO OIEpPTEHIN | HEHEBI
9JIEMEHT DOpPAMOYTONBHOTO CEeYeHHA C TEMH  XKe
mapamerpamu, 910 B B npumepe Y.B.1.1. Ilomepednas
apMarypa COCTOHMT M3 TPeXBETBEBhHIX XOMYyTOB B8 A240 ¢
maroM 150 mM. Tpebyercs NpOBEpHTH IOMEpEIHOE
apMHPOBAHHE.
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YcioBus u pe3ysibTaThl pacueToB (IPOJOIDKEHNE)
Y.B.22 | Apmupo- Ilposepxa nonepeuroli apmamypsl, nepemennoii no | Bemon-
BaHHE onune 3nemenma. Kax u B npumepe Y.B.1.11,| HeHwm
PAacCMaTpPHBAIOTCA [BA Y9acTKa APMHPOBaHMA 110 JUIMHE
anemeHTa. Ha mnepBoM ydacTke monepeyHas apMarypa
3ajaHa Tak e, kak B 6asoBoM IpmmMepe. Bropoit yuacTok
HaymHaeTcs Ha paccrosHuu 0.6 M or omopsl. 3xeck
TonepeyHas apMaTypa COCTOHT M3 TPEXBETBEBBIX XOMYTOB
@6 A240 ¢ marom 200 mm. Tpebyercsa NpoBEpHTE

moIepedHoe apMUpPOBaHHeE.
YB.23 IIpoeepxa nodbopa Mmunumanvroii uUHmMeEHCUBHOCMU He

nonepeun0z0 apMUPOBAHUA, NOCMORAHHONW RO OnuHe | 6bINOJ-

3nemenma. 1llar xomyroB cocrasiuser 200 MM. HeHbl
YB.24 IIposepka nodbopa MURUMANLHON UHMEHCUGHOCMU He

HONEPENHOZ0 apMUPOGAHUA, NEPEeMEHHOU N0 ONuHe | 6binon-
anemenma. Kak um B npumepe Y.B.2.2, paccMoTpeH | Henbi
9JIEMEHT C JBYMSA YJacTKAMH{ MONEPEYHOr0 apMUPOBaHHS
no gmHe. Illar xoMyToB Ha IIEPBOM Y4YacTKe COCTaBIAET
200 mm (xax B npuMepe Y.B.2.3).

YB.25 IIpogepka nooGopa MuHUMANBHOI UHMEHCUBHOCHU He

NONEPEHHO20 aPMUPOSAHUA, HEPEMEHHOU No OnuHe | 6blnON-
anemenma, Kak u B mnpuMmepe Y.B.2.2, paccMOTpeH | Hewwl
3IIEMEHT C OBYyMH YYaCTKaMH IONEPEYHOro apMHpPOBaHMSA
no mmuHe. Ha BTOpPOM ydacTKe NpHHSTE JBYXBETBEBBIE

XOMYTEL

Y.B.2.6 Ipogepka snemenma Ge3 nonepeurnoii apmamypel. Ha He
3JIEMEHT JeHCTBYeT PABHOMEPHO PacIpefe/icHHAA HaTPY3Ka |  6uinon-

15 xH/m. B mpmmepax Y.B.2.6, Y.B.2.7 cxmMmaioman | wHenwl

Y.B.2.7 OpomoNbHAA cHia paBHa coorBercrBenHo 0 m 220 xH. | Bemon-
Ilonepeunas apMaTypa OTCYTCTBYET. HEHBI
IIpmmep Y.B.2.1 (6a3oBsit)

Hcxoonsie dannvle. VIHTEHCHBHOCTE TIONEPEIHOTO apMHPOBAHHS 3afaeM GOJbINe BeIMIMHEL
133.6 H/mMM, nomoOpanuoii B mpumepe Y.B.1.1, B kak MoxHO Ommke K Heil. ITommoro
COBHANEHUA MHOOHMIBCS HEBO3MOXHO WH3-3a JNHCKPETHOCTH DomepevyHoX apmarypsl. B
paccMaTpHBacMOM IIpUMEpe NPHHATA HHTCHCHBHOCTD Grw = 170X10°X 3 X0.503X10°%/0.150 =
=171.02 H/mm.

Pesyasmam. HaunGonee omacHOe HAKIOHHOE CEYEHHE HATHMHAETCS OT ONOPHI, JIHHA €ro
npoexumy 425 MM, JeficTBYIOmMas M IpefeibHas IONepEeYHbIe CHIIBI PABHEI COOTBETCTBEHHO
116.2 u 128.6 xH. TpeGosanus [1] BEIMOTHEHEL

Hpmvep Y.B.2.2

Hcxodnsle Oaumnvre. VIHTEHCHBHOCTh HONEPEHHOr0 AapMUPOBAHMA Ha BTOPOM Y9ACTKE
gsw = 170X10° X 3 X0.283%10"0.200 = 72.16 H/vm.

Pesynsmam. Haunbonee omacHoe HAKIOHHOE CedeHHE HAUAHAETCA HA PaccTOsHHU 605 MM OT

OIopHI, JiuHa ero mpoekuun 550 MM (Puc. Y.2), meficTBylomas ¥ npefensHas MONepedHbIe
CHIIBI paBHHE cooTBeTcTBeHHO 79.8 1 87.0 KH. TpeGoBanus [1] BHMONHEHEL.
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Puc. Y.2. ITonoxerue HauGoliee ONACHOrO HakIOHHOTO cevenus. Ipumep Y.B.2.2
1 — Hanbosee onacHoe HAKIOBHOE CEYEHHE

Ipmmep Y.B.2.3

Hcxodnvie dannsle, MUHEMANBHO YMEHbIIAEM HMHTEHCHBHOCTH NOIEPEYHOrO apMHUpPOBAHHMS
133.6 H/muM, momygennyro B npuMepe Y.B.1.1. B paccMarpuBaeMoM mpuMepe HHTEHCHBHOCTE
IIOTIEPEYHOT0 APMUPOBAHKS COCTABIAET gpy = 170X10°X 3 X0.503 X104/0.200 = 128.26 H/mm.

Pesynemam. HawGosiee onacHoe HaKJIOHHOE CEYEHHME HAYMHAETCA OT OHOPHL, JMHHA €ro
mpoekiul 465 MM, AeHCTBYIOmad M IpeAelbHas NONEPEYHEIE CHIILI PaBHEI COOTBETCIBEHHO
1143 r 1124 xH. Tpebopamus [1] me BbmonHensl. B mpumepe Y.B.1.1 momoGpana
MHHMMAIEHAA HHTCHCHBHOCTE NONEPETHOrO apMUPOBAHAS.

Iprmvep Y.B.24

Hcxoonvie dannsie. Ha neppoM ydacTke MHTEHCHBHOCTH IONEPEYHOr0 apMHPOBAHMA 3afaHa
TaK e, Kak B mpaMepe Y.B.2.3.

Pesynomam. TlonydeH TOT XXe pe3ymnbTaT, 4ro H B mpumepe Y.B.2.3. B mpumepe Y.B.1.11
nonobpara MUHMMANTBHAS HHTEHCHBHOCTS MONEPEYHOr0 apMAPOBAHNS Ha IIEPBOM YJaCTKe.

Ipumep Y.B.2.5

Hcxoonsie cannste. MAREMATEHO YMEHBINAEM HHTEHCHBHOCTH ITONCPEYHOrO apMHpPOBaHMSA
55.1 H/vm, monygennyro B npumepe Y.B.1.11. B paccMatpuBaeMOM IpuMepe HHTECHCHBHOCTE
JIOTIEPETHOTO APMUPOBAHHS COCTABILIET gy, = 170X10°X 2 X0.283 X104/0.200 = 48.11 H/mm.

Pesynvmam. Hanbonee ornacHoe HaKIOHHOE CEUEHHME HAYMHAETCA Ha paccTosHuH 605 MM oT
OHODHI, IIHHA ero npoeknuy 618 MM, AeHcTBYIOMAas U IpefeNbHas MONEPEYHbIe CHIIEI PaBHE
cootBercTBerHO 76.3 u 73.2 xH. Tpebopamms [1] me Brmomuensl. B mpumepe Y.B.1.11
nopoGpaHa MAEHMANEHAS HETEHCHBHOCTS ITOIIEPEIHOTO aPMUPOBAHHS Ha BTOPOM Y4acTKe.

IIpumeps: Y.B.2.6, Y.B.2.7

Pesynvmam. B npumepe Y.B.2.6 geficTByromas u mpefie/ibHas MONEPETHEIC CHIB COCTABIAIOT
cooTBeTcTBEHHO 35.8 1 29.2 kH (TpeGoBanns [1] He BrITONHEHE), a B npuMepe Y.B.2.7 ati xe
cwisl paBHB! cooTBercrBenHO 35.8 M 362 xH (tpeGopamms [1] BemomHeHs). Bawsanue
cxmMaromeit IMPOJONBHOM CHNE TAaKOe e, KaK B SJeMeHTe C TIOIICPEeIHEIM apMHPOBAHIEM
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Y.B.3. KoHCOABHDIN 92A1€MEHT IPAMOYTOABHOIO ceyenns 6e3
npeABapyTEAbHOIO HAIPsDKEHISI apMATYPH], [T0A00p NOIIepevHO apMaTyphl

YcoBuA B pe3yasTaThl pacieToB

Homep Hc- Vcnosus pacaeroB HHTEHCHBHOCTH
npu- CHeRy- HOMEPSIHOTO
Mepa eMBIi apMHpPOBAHHA,

takTop H/mM, Ha ydacTke
HepBOM | BTO-
poM

Y.B3.1 | Ilpumep | IHoobop nonepeunoii apmamypsl, nepemennoii no| 158.2 789
6a30BEIA | Onune  Inemenma, nPU  OGYX  3AZPYHCEHUAX.
PaccmarpuBaetca KOHCOJIBHEIH SJIEMEHT
[OpsAMOYTOJIHOI0 CEYCHHS, 3aINEeMIICHHEBIM Ha JIEBOM
KOHIIe, CO ClIeyIomuMy napametpamu: b = 200 Mm;
h = 500 mM; yp1 = 0.9; & = 40 MM; BEUTET KOHCOJIH
1.5 M. bBeron tmxensmi kmacca B25. Ha smemenr
JIEHUCTBYIOT IBa He3aBHCHMBIX COYETAHMS HArPY30K L0
OJTHO# COCPENOTOYCHHOM CHIe B KaXKaoM. B mepsom u
BTOPOM COYETaHHM JEHCTBYIOT COCPENOTOYMEHHEIE
cuner 180 m 120 xH Ha paccrosuusx 0.5 u 1.5 M o1
OIOPHOro cedeHus coorsercrseHno (Puc. Y.3, Y.4).
TlomepednHoe apMHpOBaHHE pasiHYHO Ha JBYX
yuyacrtkax. Hagamo mepsoro M BTOpOro ydacrka
pacmonaraeTcs Ha PacCTOSHHM OT OMNOPHOTO CEYeHHS
0.0 u 0.5 M cootrercreenno. TpebGyerca momobpatp
NONepeYHOE APMHUPOBAHTE HA KKJIOM H3 YIaCTKOB.

Y.B.3.2 | Harpys- | Bauanue cowemanuii nazpysox. Ha osnement | 158.2 47.5

Y.B.3.3 KH HIelicTByeT TONBKO OJHO CcOdeTaHWe Harpy3ok —| 78.9 78.9
mepeot W BTOpoe B mpmMepax Y.B.3.2, Y.B.33
COOTBETCTBEHHO.

IIpmmepn Y.B.3.1 (Gaszosrui)

Pesynomam. Ha mepsoM H BTOPOM Yy4acTkax AamHOH coorsercreeHHO 0.5 mw 1.0 M
HeoOXoMuMas HMHTEHCHMBHOCTH NOIEPEYHOr0 ApMMpPOBaHHMA DaBHA COOTBETCTBEHHO 158.2
78.9 xH/™.

| L-paceras-
HHE OT.TOPUI

Puc. Y.3. Cxema Harpy3ok nepBoro coyetarus. [Ipumep Y.B.3.1
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R

Puc. Y.4. CxeMma Harpy3ok Broporo codetanus. [Tpumep Y.B.3.1
ITpymvepn Y.B.3.2, Y.B.3.3

Pesynvmam. B 6a30BoM npuMepe HHTEHCHBHOCTh NONEPEYHOrO apMHPOBAHHUS Ha JIEPBOM M
BTOPOM YYacTKaX OIPENeNieTCs COOTBETCTBEHHO HMEPBEIM H BTOPHIM COYETAHHMEM Harpysok. B
mpumMepe Y.B.3.2 meifcTByeT TONBKO HEpBOe codeTaHue Harpy3ok. Ilosromy Ha nepBoM ydacTie
HOTyYeHa TaKas e WHTeHcHBHOCTH 158.2 H/MM, xax Ha TOM ke ydacTke B 6230BOM IpHuMepe.
HHTEHCHBHOCT, HONEPEYHOr0 apMHPOBAHHMA HAa BTOPOM YJYacTKe MHHHMalbHA H3
KOHCTPYKTHBHBIX COOOpaxkeHHH. AHaNOrA9HO B npuMepe Y.B.3.3 HHTeHCHBHOCTS NONEPEYHOr0
apMHpoBaEMA Ha BTOpoM yuactke 78.9 H/MM monyueHa Takoil ke, Kak Ha TOM XK€ ydJacTke B
6a30BoM mpuMepe. Pe3yiIsTaThl pacueToB B TpeX PaCCMOTPEHHBIX MPHMEpPAX COTJACYIOTCA APYT
C ApyroM

B mpumepe Y.B.3.2 uHTEHCHBHOCTP HONEPEYHOr0 APMHPOBAHHA HAa BTOPOM Y9acTKe
MHHMMaTBHA [0 KOHCTPYKTHBHBIM coobOpaxenmaM. B npuMepe Y.B.3.3 HHTEHCHBHOCTH
IIONEePEeYHOro apMHpoOBaHHA Ha OOOMX Y4YacTKax OJAHMHAKOBa, IIOCKOJEKY ONMHAKOBEI
IEACTBYIOMKE IIONEPEYHBIE CHTEL.

Y.B.4. CB060aHO OnepTHIi 31€MEHT TaBPOBOTO CEYEHMS C
npejBapuUTeAbHBIM HalpsKeHUeM apMaTypHl, I0A00p NolepeYHoi

apMaTypHL

VcioBus U pes3ysisTarhl pacueToB

Homep He- Venosua pacaeToB HuTencusHOCTE
pu- cueny- TIOTIEPEYHOr0
Mepa embIif apMEpPOBaHWs,

daxrop Hivm

YB4.1 | Tlpumep ITodbop nonepeunoi apmamyput. 133.6

6azoBei | PaccMaTpmBaeTcs cBOGOHHO OHEPTHIH  JIEMEHT
TaBpOBOIO CeYeHMs €O Cxaroif moikod. Pasmepsr
cevenus: b, = 725, b’y = 50, b = 50;
h = 400 mmM. Beror Toxensii xracca B25, yp = 0.9,
a = 40 mm. [Iponer amementa 5.5 M. Ha snemenT
Be#CTByeT pPaBHOMEDHO pacHpeAcicHHas Harpyska
23 xH/M. cx\Maiomas DOpOJONBHAT CHIA OT
HOpeABApATENILHOTO HATsokeHMs apMarypet 130 xH.
Tpebyercs noxobpars ImmomepevyHOEe apMHPOBAHHUE,
TOCTOSIHHOE 10 JJIHHE 3[EMEHTA.
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VcII0BHS ¥ pe3yNIbTaThl paCYeTOB (IPORODKECHHE)

YB42 | Vcummua Bauanue npooonsnoii cunst. B npuvepax Y.B4.2, 67.9
YB43 YB43 JieHCTBYIOT HPOJIOJILHEIE CHUIBI 108.5
COOTBETCTBCHHO CXAMAIOIAs Y PacTArHBAIOmas HO
130 xH.
IIpumep Y.B.4.1 (6a308E07)

Pe3ynomam. IHTEHCHBHOCTD IIOLEPETHOro apMApoBanms coctasiier 133.6 H/imm.
Ilpnmeps Y.B.4.2, Y.B.4.3

Pesyrvmam. 1]o cpaBHeHHIO ¢ HHTEHCHBHOCTBIO MoONepevyHoro apmmpopanus 133.6 H/ivm B
6asoBom mnpmMepe, B npumepax Y.B4.2, Y.B4.3 HHTEHCHBHOCTH COOTBETCTBEHHO
yMeHbImHiIacs Ao 67.9 u ysemaunack xo 108.5 H/mm. 3to cBs3aHO ¢ BEMMIHHAME NPOJOILHBIX
cmwi. C yd9eToM BeNHYHHEI IPONONBHON CHIBI OT HpeJBAPHTENLHOIO HATAKSHHA apMaTypHl B
npumMepe Y.B.4.2 aefictyer cxmmaroma cana 260 xH, a B npumepe Y.B.4.3 npogomsHas cina
paBHa Hymo. Ilpm yBenwdeHMH WIH YMEHBIICHHH CKHMAlOWeH NpPOJONBHOM CHIIBL, €CHH
HanpsukeHHd B GeToHe OT ee JielicTBua Haxoaarcs B npeaenax ot 0 mo 0.25R;, (eMm. m. 8.1.34 (1)),
Hecyllas cmocoGHOCTE GeToHA B HAKIIOHHOM CEYECHMH TAakoKe BO3DPACTaeT MM YMEHBLIAeTcd H,
KaK CIGACIBHE, YMCHBIIACTCA WM BO3pacTaer TpebyeMas HHTCHCHBHOCTH HONEPEYHOro
apmupoBan#s. Eciu camMaromad MpoaoibHas CHila H3MEHsAeTCa Tak, YT0 HalpsmkeHHd B GeToHe
oT ee neilicTBua Haxomsrca B npemenax or 0.25R, nmo 0.75R, (m. 8.1.34 [1]), mecymas
€rn1oco6HOCTE GeToHA B HAKIOHHOM CE4eHHUH HE MEHAETCH.
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Y.I'. Pacuer Ha aeiiCcTBIiE MOMEHTOB

Y.I'.1. CBoG0AHO onepThIi 32eMeHT IPAMOYTOABHOIO ceueHus Ge3

IIPEABapMTEIleOl'O HanpsDKeHNA apMaTYpPH, IPOBepKa IPOYHOCTH

VcnoBus H pe3synbTaTsl pacyeToB

Homep

npe-
Mepa

Hc-
cleny-
EeMBIH

ax-

TOp

Vcnosus pacaeroB

PesynpraThi pacueToB

MomeHTEHI,
xHM

nebi-
CIBY-
oI

Tpeboga-
HYA

{1

YTI.11

IIpu-
Mep
6aso-

BBIM

IIposepxa  npounocmu u  «py4noi»
Konmpone.  PaccmarpuBaercs  cBOOOZHO
ONEPTEIA 3IEMEHT NpPAMOYTONBHOTO CeYEHHS
CO CclemylomuMMH mapamerpamu: b = 200,
h = 400 mvM, mponer anementa 6.0 M. Beron
TOKeNB Kkiacca B30, y, = 0.9. [Ipomonshas
pacTsiHyTas apMatypa 20328 A500, a = 40 mm.
Paccrossre 0T TOpHAa 3MEMEHTA M OT KOHIA
CTepXXHEH [0 PacueTHOro IOIEPeYHOro
CeYeHHs COOTBETCTBEHHO 760 u 740 MM
(n. 10.3.24 [1]). TlpomomsHas apmaTypa B
pacYeTHOM HOIEPEYHOM CEYEHHH HaXOOHUTCA B
30He aHKepoBku. Ilomepeunmas apMarypa
COCTOHT M3 ABYXBETBEBBRIX XOMYTOB @8 A240,
mar 200 wmm. Ha omemenT peiicTeyer
PaBHOMEpHO  pacOpefielicHHas  Harpyska
29 xH/m. Tpebyerca mHpoBepHTH NPOYHOCTH
HAKJIOHHOTO ceyeHHs  Ha  JelicTBHe
H3rHOAIOIIEro MOMEHTA.

57.7

Brimon-
HCHEL

YI.12

Beron

Bnuanue xnacca 6emona. Ilpunst xiacc
Gerona B50.

577

81.5

Bemosn-
HEHBI

YTI.13

MH-
posa-

Bnuauue npodonsnozo - apmupoeanun.
IlpuHsTa NpOAONbHAA PAcTAHYTAd apMarypa
2025 A500.

57.7

54.5

He avi-
RONHeNRbL

YI.14

YI.15

HHC

Bnuanue aHKepoeKu npodonsHO
apmamypst. B npumepe Y.I'.1.4 paccrosrme
OT KOHIla CTepxHEH Ao  pacyeTHOro
TIONEPETHOTO cedeHusA cocrapnger 500 mM. B
npumepe Y.I.1.5 apmarypa B pacueTHOM
HONEPSIHOM CCYCHHMHM HAXORMICA BHE 30HEI
aHKEPOBKH, a PacCTOAHHE OT TOPHA 3JIEMEHTa
[0 pacdeTHOIO  IONEPEeYHOT0  CEYCHHs
cocrasaeT 1000 Mm.

57.7

42.6

He @ui-
NOHEHbL

72.8

180.9

Bsmon-
HEHEL

YI.16

Bnusanue nonepeynozo apmuposanus. lar
XOMYTOB IPHHAT PaBHEIM 150 MM.

57.7

62.2

Brmos-
HEHbI

Hpymep Y.I.1.1 (GasoBEnt)

Pesynomam. JleiicTyrommii ¥ npefenbEB u3ruGalonme MOMEHTH PaBHBI COOTBETCTBEHHO
57.7 u 60.4 xHm. Tpebopanmus [1] BEIIONHEHEL.
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«Pyunoi» xonmpons. Onopuas peaxuys pasHa 29X 6/2 = 87 xH. [eiicTByromuii MOMEHT
paser 87x%0.76 - 20%0.76%/2 = 57.7 xHwm, Te. COBMAJaeT C BEIMYHHOM, ONpeleneHHOH 1o

HporpamMme.
B coorBercTBuE ¢ . 10.3.24 [1], koaddunuentsl 4, = 2.5, #, = 1. [To dopmyne (10.2) [1]:

R,.. =TM,R,, =2.5x% 1 x1.04 = 2.6 M.

ITnommans As ¥ mepEMETp ; MONEPEIHOTO CeYeHus crepxHeil: s = 12.32 CM?'_ us = 0.88 oM.
C yuerom dopmynst (10.1) m m. 8.1.35 [1] ycrme B npozonsroii apMatype N

N, = RA; = Ry 1, by = 26 % 10° X 0.088 x 0.74 = 169.3 kH.

TTo dopmyne (8.64):
M, =09Nh, =0.9x 1693 X 0.36 = 54.8 kHm.
ITo dopmyane (8.59)
R, A, 170 % 10% X 0.000101 xH
o = = = 83.85—
s, 0.2 ™

w

Cormacno m. 8.1.35,

Mo, =05ga,h3 == 05x8585x% 036° = 56 xin
ITo dopmyne (8.63) npemenbHELE MOMEHT:
My =M +M,=548+56=604xHu

OTa BeITMYHHA COBIAAACT C NMOJYYCHHOM IO IporpaMMe.
IIpyvep Y.I.1.2

Pesynomam. 1o cpaBHEHHIO ¢ 6a30BBIM MPHMEPOM, IPENEIbHEI MOMEHT yBemrymics ¢ 60.4
go 81.5 xHM, HOCKOMBKY IpHM YBEIMYCHHM Kiacca GETOHa BO3DACTAET BeNHMIHHA Ry,
ompexnenseMas 1o gpopmyie (10.2) [1].
Ipmvep Y.I.13

Pesynemam. Tlo cpaBHeHmO ¢ 6a30BEIM IPUMEPOM, IIPeAEIBHEI MOMEHT YMEHBImIC ¢ 60.4

Do 54.5 xHM, DOCKONBKY HpH YMEHLIICHHH JWAaMeTpa CTEpKHEH IpoNONBHON apMarypsl
yMeHbImaercs Benwauaa N, onpenenaemad 1o m. 8.1.35 u dopmyne (10.1) [1].

IIpimveprr Y.I'.14, Y.I.1.5

Hcxoouste dannsie. B 6a30B0M IpuMepe MPONOILHAS apMaTypa B PACUESTHOM [ONEPEIHOM
CeYeHHH HAXONWTCA B 30HE aHKEPOBKH. JIHHA 30HEI aHKEPOBKM OIIpeleIIeTCa PACCTOSHAEM OT
KOHIA CTepKHEH MPONONBHOH apMaTypsl A0 PACIETHOI'O HONEPEYHOro CeYeHNs U paBHa 740 MM.
B npumepe Y.I'.14 mmHa 30HHI aHKEpOBKM yMeHsmena 10 500 mM. B npumepe Y.I.1.5
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CUMTaETCA, YTO NPOFOJIbHAS apMaTypa B PacUeTHOM HONEPEYHOM CEYEHMH HaXOOUTCH BHE 30HBI
AHKEPOBKH.

Pesynomam. B 6a3zoBoM npuMepe IpenenbHEI MOMeHT cocraBiser 60.4 kHM. B mpumepax
YI.14, YI.1.5 oDpemensHBIf  MOMEHT  COOTBETCTBEHHO  YMEHbINIAeTCd  HO
426 xHv m ysemuuupaerca Jo 180.9 xHm. [nmuHa aHKepOBKH CYIMECTBEHHO BIHAET HA
BEMYHAHY MPeebHOI0 MOMEHTA.

Hpumep Y.I.L6

Pesynsmam. YMEHbIICHNE Iara XOMYTOB HPHBOIAT K BO3PACTAHHIO IPEAENBHOI0 MOMEHTA
Jo 62.2 xHw, o cpaBHeHHIO ¢ BeHHOl 60.4 KHM B 6a30BOM IIprMepe

Y.I'.2. CBo6G0OAHO ONEPTEIN 91€MEHT TaBPOBOTO CEYEHMSI C
npeABapUTeAbHBIM HAIIPsDKEHMEM apMaTyphl, IpoBepKa IPOYHOCTH

Ycaosus u PEIYNbTATEI PACHCTOB

Homep | Hc- VcioBus pacueton Pesynetate
opu- | ceny- pacueToB
Mepa | eMblif Ilpe- | Tpebosa-
dax- Jienb- HEA
TOp HBIH [1]
MOMEHT,
xHm
YTI.21 | Ilpm- Hposepxa npounocmu. PaccmatpuBaerca | 94.5 Bemon-
Mep | cBOGOXHO OIEPTHIA 37MCMEHT TaBPOBOIO CEYCHHA CO HEHBI
6aso- | cxaroit monko#d. Pasmeper cewemms: b, = 725;
BB | B, == 50; b = 50;h = 400 MM, mporeT dieMeHTa

6.0 M. bBeron Tmkemsni kmacca B25, y,; = 0.9.
IpomonsHas pacTdHyTasd apMaTypa: HampsraeMas
10922 A800, renanpsracmas 1610 A400, a = 40 Mm.
PaccrosHme OT TopHa S]EMEHTAa JO PacIeTHOTO
momepeytoro cedenmss 760 wmm  Ilpomomeras
apMarypa B PpacdeTHOM IONEPEYHOM CEYCHHU
HAxXOJNWICs BHE 30HBl aHKepoBkH. [lomepeunas
apMarypa COCTOMT U3 OIHOBETBEBBIX XOMyTOB D5
B500, mar 150 mm. Ha osmement neiictByer
PaBHOMEPHO paclpefeneHHas Harpyska 23 xH/m.
Jeiicteyromuit msrubaromuii MOMEHT B PacdeTHOM
ceuennn 42.8 xHm. Tpebyercs mpoeputsh
NPOYHOCTh HAKIOHHOIO CEeYeHMs Ha [jelcTHe
H3rHGaroIero MOMeHTa,

YTI22 | Ap- Bnuanue auxepoexu npodonvHoli apmamypui. B | 43.5 Bemoin-
Mu- | mpmvepax Y.I.1.2, YI.23, YI24 B 30me HEHBI

Y.I'.23 | poBa- | aHKEpOBKM HAaXOZATCH COOTBETCTBCHHO Hamparaemas | 90.4 Bemon-
HEEe | apMaTypa, HeHanpsAraeMas apMarypa, HanpsraeMmasd H HEHBI

YI24 HeHanpsaraemas apMarypa. Paccrosmme ot koHma|{ 39.4 He gui-

CTepXXHEeH O PACYETHOro IIOHEPEIHOro CeHeHUs UL nonHeHvl

HalpsraeMoii W  HCHAOpAraeMOd  apMaTyphl
COCTABIIIET COOTBETCTBEHHO 650 1 200 Mm.
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ITpumep Y.I'.2.1 (6a30BED1)

Pesyaemam. [edictByrompnii ¥ OpelenpHbE H3rnOaromye MOMEHTB! PaBHBl COOTBETCTBEHHO
42.8 u 94.5 xHwm. TpeGosanus [1] BEITOMHEHEL

Ipymmepnr Y.I'.2.2, Y.I'.2.3, Y.I'.24

Pesynomam. Ilpu ydere aHKEPOBKH IPOAONBHOM apMaTypsl HpemeNbHEI wH3rubaroummit
MOMEHT YMeHBINaeTcs, II0 CpaBHEHHIO co 3HauenweM 94.5 xHm B 6asoBoM mpuMmepe, O
3HAYCHMH:

- 43.5 xHw™ B mpumepe Y.I".2.2 opu yJyeTe aHKCPOBKH HaNPATraeMo# apMaTypel;

- 90.4 xHwm B mpumepe Y.I".2.3 npu ydeTe aHKEPOBKH HEHAIPATAEMOH apMaTypsl;

- 394 xHm B opumepe Y.I.2.4 npu ydere aHKCpPOBKH HalpAraeMol M HeHamparaemoi
apMaTypEL.

Y.A. PexoMenarpm o oljeHKe IIpaBMABLHOCTH pacieToB

B coorBercTBEE C pekOMeHIAmuAMH paszgena Y.A, B mpuMepax pasgenoe Y.b - Y.I'
PaccMOTpeHsI pasimuuasie (GakTOpEH], BIMIOIME Ha pe3ylbTaThl pacueToB. Himke mpuseneHs
HEeKOTopple oOmMe IOJNOXEHUd, KOTOPHIMH ClelyeT pPYKOBOJCTBOBATECA @PH OLCHKE
DPaBMIIBHOCTH PAaCcYeToB.

1. Tlpu npoBepke NPOYHOCTH YBeNHYeHHe Kiacca OeToHa He MOXKET BEI3BaTh
YMEHbIIeHHs Becylel criocoOHOCTH (BEMHIMHBI IIPEAENLHON ONepeyHoil CAb). D10
OYeBHIHOE YTBEPXKACHHUE IIOATBEPXKAACT CPaBHEHHE PE3YNHTATOB PEUICHAN IPAMEPOB:
- Y.b.1.1 u Y.5.1.2 npu pacdere o 6eTOHHOH noN0CE;

-Y.I'.1.1 1 Y.I'.1.2 npn pacueTe Ha jeficTBHE MOMEHTOB.

2. TIpu nonbope nomepednoii apMaTypsl B pacdeTe N0 HAKJIOHHOMY CEYCHHIO YBEIMYCHHE
Knacca OeroHa He MOXET BHI3BaTh YBENHYEHHA HHTEHCHBHOCTH MOIEPEIHOrO
apMEpPOBaHMA — CM. cpaBHerue npumepos Y.B.1.1 1 Y.B.1.2, Y.B.1.3.

3. B pacuerax no GeTOHHO#H MONOCE M HAKIIOHHOMY CEHYCHMIO YBEIHUEHHE CREMAromiel
IIPOZOJIBHOMN CHIIEI MpH CPERHHX HanpskeHusx B 6erone ot 0 ao 0.25R,, (u. 8.1.34 [1])
TIPHBOIMT K YBEIMYESHWIO Hecymell cmocoGHOCTE (IpH HpoBepke HPOYHOCTH) MM K
YMEHBIICHUIO HHTCHCHBHOCTH IONEPEIHOro apMupoBanus (IpH nopbope nonepedroi
apMaTyphI). YBenudeHHe IPOAOIIbHOM cxxuMaromelt CHIIEI IPK HaPKEHHAX B Gerone
peme 0.75R, DpHBOAMT K YMEHbIIEHHIO Hecymell cmocoGHocTH (UpH IpoBepke
TMPOYHOCTH) MM K YBEJAWYCHWIO MHTCHCHBHOCTH IOHEPEYHOr0 apMHpOBAHHA (IpH
noxbope momepeaHo# apmarypel). IIpm cpempmx HampsxeHHsx B Getowe Bbmme R,
TpeboBarms [1] BbmoNHeHB! OBITE He MOryr. OTO NOATBEPAKAAET CpPAaBHEHHE
Pe3YNBTATOB PENIECHAA HPUMEPOB:

-YB.1.1aYB.13 - Y.B.16; Y.b.2.1 u Y.5.2.2, Y.5.2.3 npu pacuerax no 6eronsoit
monoce;

-YB1l1rYB.14-Y.B.1.7,YB.2.6 a YB.2.7, YB4.1 1 Y.B.4.2 npu pacgerax no
HAKJIOHHOMY CEICHHIO;

4. B pacgerax mno OeroHHOH mONOCE H HAKIOHHOMY CEYCHHIO YBENHYCHHC
pacTarMBaiomeii OPONOJIBHOM CHILI NPH CPERHHX HampsokeHHAx B Oerome or 0 o
2R, (. 8.1.34 [1]) IpHBOMT K yMEHbMERHUIO HECYIIeH COCOGHOCTH (IPH NPOBEPKE
OPOYHOCTH) MNH K YBEIMYCHHWIO MHTCHCHBHOCTH IIONEPEYHOr0 apMUpoBaHusa (Ipu
nmopbope nomepedHo# apMaryphl). [Ipu cpeapwx HanpskeHHsX B OeroHe BHONCE 2R,
Tpeboparns [1] BemrosmeHrl OpITE He Moryr. OTO HOATBEPXKIAET CpaBHEHHE
Pe3yJIETaTOB PElIeHHs IIPAMEPOB:
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-YB.11uYPB.17-Y.B.19, Y.b.2.1 u Y5.24, Y.B.2.5 npu pacuerax mo GeroHHOH
noxuoce;

- YB.1.1 u YB.1.8 - Y.B.1.10, Y.B4.1 u Y.B.4.3 npn pacyerax 1o HaJIOHHOMY
CEYEHHIO.

B pacuerax no 6eroHHO# HONOCE H HAKIOHHOMY CEYEHHIO HPH NEHCTBHE CHKHMAIOMEHR
WIH PacTATHBAIOWICH NMPOAONBHON CHNLI YBEIHYEHHE IUIOUIa i CEYCHHS NPOAONBHOMR
apMaTyphl IPHBOZHT K YMEHBIICHHIO CPENHMX Hanpspkenu#t B Gerone (. 8.1.34 [1]) u,
KaK pesynbTarT, K YBeIHIEHHIO Hecymel crroco6HocTH (pH npoBepke NPOUHOCTH) MK
K YMCHBUICHWIO HHTSHCHBHOCTH IIOIIEPEYHOTO apMHMpoBaHHA (DpH moxzbope
DOIEPEYHOH apMaTypsi). OTO MOITBEPXKIACT CPABHEHME pe3yNbTaTOB peIICHHS
IPUMEPOB:

-Y.b.1.5u Y.B.1.10 npu pacuerax no 6eToHHOH monoce;

-Y.B.1.6 u Y.B.1.13 npu pacuerax no HaKIOHHOMY CCYCHHIO.

Ilpu pacdere Ha feficTBHE MOMEHTOB YMEHBINEHHE NPOJONHHOTO apMHPOBAaHHS HE
MOJET YBEIMIHTH IPEAeNLHBIH MOMEHT — CM. cpaBHeHHe npumepoB Y.I'1.1m Y.I'.1.3.
Ilpu nonbope HmomepeyHOM apMaryphl Ha HECKOJBKHX YYacTKax IO JJIHHE 3JMeMeHTa
HHTEHCHBHOCT IIONEPEYHOr0 apMHPOBAHMS HE YBEJIMIHMBACTCA 1O Mepe YOANCHHS
YJacTKOB OT ONOpPSE — cM. mpuMeps! Y.B.1.1, Y.B.1.11, Y.B.1.12.

Yro6bl yHOCTOBEpUTHECS B noaSope MHHHMANhHOM WHTEHCHBHOCTH IOIEPETHOTO
apMHpOBAHMS, PEKOMEHIYETCsl IpPOBECTH IIPOBEPKY, YCTaHABNMBasZ B SJIEMEHTE
TOTIEpEeUHYI0 apMaTypy Tak, YT00K HETEHCHBHOCTH MONEPEYHOr0 apMHpOBaHud Oblia
MeHpIIe TIOZOOPaHHOMH, HO MUHUMAJIBEHO OTIHYANAck OT Hee. TpeGopanud [1] JOIDKHEL
GBITh He BBIIONHEHH! -~ cM. npuMmepsl Y.B.2.3, Y.B.24, Y.B.2.5 (c nocroauuoif u
nepeMeHHOft HHTEHCHBHOCTHIO JIONEPEYHOT0 apMUPOBAHAA O JUIHHE SJIEMEHTa).

Ilpu pacuere NO HAKIOHHOMY CEYECHMIO DEKOMEHAYEICS IpPOBOAWTD MHPOBEPKY
aneMeHTa 6e3 MollepeyHoro apMHupoBatus ~ cM. npuMeps! Y.B.2.6, Y.B.2.7.

Tlpu pacdere HO HAKIOHHOMY CEYCHHIO PEKOMEHAYETCA IPOBEPATH NpPaBHIHLHOCTH
NOJIy4aeMEIX PE3YNbTAaTOB IIPH HECKONBKAX COYETAHHMSAX HArPY30K, IPOBOXA pacyeT
OTHENGHO Ha NeHCTBHE KaXIOTO COYCTaHHS, a TaKoke IpH aBTOMaTHIecKoM BEiGope
HauboJIee HEBHINOHBIX COYETAHUI. Pe3yIETaTEl pacyeTOB JOMKHEI ORITH COTIACOBAHEL,
Kak B mpamepax Y.B.3.1, Y.B.3.2, Y.B.3.3.

Ilpa pacyere Ha JelicrBHE MOMEHTOB YBEJIMYCHHE JUIMHBI 30HEI AHKEPOBKH
HeHanpsTaeMoil WM HaIpAraeMol MPOXOJBLHON apMaTyphl, a TAlOKe PAcIONOXKEHHE
pPacgeTHOTO CeYEeHHS BHE 30HBI AHKEPOBKM HE MOXET YMEHBINHTH OpeACHbHBIH
MOMEHT ~ CM. cpaBHenme npamepoB Y.I.1.1 w YTI.14, YI'1.5; Y21 u YI.2.2 -

YTI.24.

YI. DaeMeHTH KOHCTPYKLIMA

B pasaene YI paccMOTpeHEI CleAyIOmHe SAEMEHTHI KOHCTPYKIMiA:
- Koporxue xorcomnu;

- Beronntie NMOHKH;

-3axnanHEbre JeTann.

YI.A. PekoMeHJaIMI 110 BLIOOPY IIpMMEPOB 4451 TECTHMPOBAHNSI

Huxe nepeyncieHHl ()akTOpsl, BIMAHAEC KOTOPEIX DPEKOMEHAYETCS YYHTEHIBATE, NPOBEPSA
NpaBANGHOCTE PacdeToB MPOYHOCTH KOPOTKMX KOHCONEH, GETOHHBIX UINMOHOK, 3aKIAJHBIX
JeTaei.
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Kopomxkue xouconu:

AR

Kacc Getona;

TeoMerpuyeckyie pasMepsr;

TTonepedsoe apMEPOBaHHE;

Venosus onupanus (IUapHEPHOE HITH XXECTKHM paMHBIH y3e);
BeyuunHa eliCTBYIOIIUX YCHIIHIA;

ApMupoBaHKe KOHCOIH ¥ pHrens (pH IpoBepKe IPOYHOCTH HPOAOIBHOH apMaTyphl).

Bemonnsie wnonxu:

1. JlmiHa Onmonxwy;

2. Umucinio mIOHOK, BBOJMMBIX B PacHeT;

3. Kmacc GeTona;

4. Bemmuuna gelicTByromeil HOpPMaIBHOH CHJIEL.

3aknaouvie demanu:

N DW=

Kiace 6erona;

Benruvina HOpMaIbHOH CHIIEL,

Haxnonuzsre ankepa;

PacmonoxeHne aHKEPOB;

PacnonoxeHue 3aKIagHOH JeTalH;

Paccrosane Mexay KpalfiHEMH DAZaMH aHKEPOB;
YHCHO aHKEPOB B PAY.

YLB. ITpumepnt

Y1.B.1. ITposepka npOYHOCTH KOPOTKMX KOHCOA€¥ IT0 HAKAOHHOWM 110A0Ce

VenoBus B pe3yasTATE pacieToB

Howmep Hec- VYcnoens pacaeros TIpe- Tpebo-
npu- creny- nenmb- | amms [1]
Mepa eMBIit Hag
¢ax- CHIIa,
TOp kH
YILB.1.1 | Iipm- Ilposepka npounocmu u «pyumoii» xommpons. | 7564 | Bemon-
Mep |Ha KOpOTKylo KOHCONbL KONOHHEI OIHPAcTCH HEHBI
6aso- | cBoboxHO nMekamas cbopHad Gamka, MAYIIas BAONL
Bpli | BeUlera koHcomum (Puc. YL1). JImua miomamk:

omapanns ly,= 200 MM, mMHpPHHEA KOHCONH
{xonoBEEI) 400 MM, pacyeTHas BHICOTA H BEUIET
KOHCOIE COOTBETICTBEHHO ky; = 670 MM,
{3 = 300 MM. B KOHCONM YCTAaHOBJEHH
AByXBerBeBbie XoMyTH 310 A400 ¢ marom 150 mm.
Ipononsaas apMarypa kiacca A400. bBeron
ToKRenb knacca B25, y,1 = 0.9. Harpyska Ha
xoucomp Q = 700 xH. Tpebyercs npoBepHTH
TIPOYHOCTH KOHCOJH.
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VYenoBus n pe3yNbTaTsl pacyeToB (IIPOHOIDKEHIE)

YLB.12 | Beton | Bauanue «knacca bemona. Vcnonssosan | 881.4 Brimon-
Tsxensii 6eror xiacca B30, HEHBI

YLB.1.3 | Pasme- | Bruanue zeomempuveckux pasmepos. B| 9304 Brmon-

YLE.14 pat | uprmepax YLB.1.3, YLB.14, YLE.1.5, YLB.1.6, mo | 891.1 HEHEI

Y1b.1.5 CpaBHEHHIO C 0a30BBIM HPHUMEPOM, HPHHATH | 669.5 He
JpYTHMH COOTBETCTBEHHO clezyronue avinon-
TCOMETPHYECKHE pasMepel: IMHPHHZ KOHCOJNH HeHbl

YILE.1.6 500 mM; pomEa miomaiky omapamEa 250 mM; [ 735.8 | Bemon-
BeUTeT KoHcoH 400 MM; paboyas BRICOTA CEUEHMSA HEHBI
620 MM.

YLb.1.7 | Apmu- | Bauanue nonepeunozo  apmupoeanus. B | 783.1 Brmion-

posa- | mpmmepax YLB.1.7, YLB.1.8, YIB.19, mno HEHBI

YILB.1.8 Hue | cpaBHeEWIO ¢ 0a30BbIM IPEMEpOM, IpPHHATEI | 786.8 Bemon-
JPYTEMH COOTBETCTBEHHO CIEIYIONMHE HapamMeTphl HEHBI

YLB.1.9 DONMEPeYHOro apMUpPOBaHUA: IHAMETP XOMYTOB | 7412 BoInos-
12 MM, wHCIO BeTBEH B OAHOM IUIOCKOCTH 3, Hiar HEHBI
xoMyToB 200 mMM.

Y1B.1.10 | Omu- Bnuanue ycnosuii onupanusa. Tlpn mapunpsoM | 636.5 He

paHue | OmMpaHHM Oankd Ha KOHCOJB OTCYTICTBYIOT 8uInON-

CHeHUalIBHEIe 3aKnajibie JeTand, (QURcHpyromue HeHbl
mwromanxy omapanus (1. XX.1 Ilprmoxenns XK [1]).

Y1B.1.11 Bnuanue ycnoeuii onupanua u eenuuunwt| 756.4 | Brmon-
oeiicmeyiowjezo momenma. KOHCONL BXOJIMT B HEHBI

Y1.B.1.12 xkectkui pamubri ysen (m. XK.1 Ilpumoxenus X | 1134.6 | Bemon-
[1). B opmmepax YLB.1.11 u YILB.1.12 HEHbI
meficTByIoITM{ MOMEHT COOTBEICTBEHHO paBeH
100 u 300 xHwm.

ITpymep YL.B.1.1 (Ga3osrmit)

Pesynsmam. [eficTByromnas H npeleibHas CHIBI paBHH coorsercTBeHo 700 u 756.4 xH.
Tpe6oBanust [1] BEIIONHEHEL.

«Pyunoii» konmpons. 1o n. X1 TTpwroxenns X [1] (pasmeps! B M):

28 = R 0672 0.833
T TR YR os7t+03? ’
A _0000IST1_
Fw = bs, 04X015 :
E, 200x10°
=S = 6567
E, 30x10°

Tlo popmyne OK.1) [1] mpenensras nonepeynas cuia:

Quear = 0BR, bl ,sin’ 8 (1 + Say,) =
=0.8x13.05X 10° X 0.4 X 0.2 X 0.833 X (1 + 5 X 6.667 X 0.002618) = 756.4 kH.
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HOIIY'ICHHOC 3HAYCHHC YHOBIIETBOPACT YCIOBHAM:

25R, bhy= 6365KH< Quogr = 756.8KH < 3.5R, bhy = 891.1 kH.

‘ Lsyp,
¥

& ik Pacvem-
*, HaT HAKAOK ~
&) Hgh nainoca
f‘/)/ Emona
|
» "‘
]

iy

Parc. YL1. Cxema pacyera xopoTkoii koncomd. ITpamep YLB.1.1

IIpymep YLB.1.2

Pezynomam. Yeenudenre knacca 6erona 1o B30 BrsBano yBemuieHrEe TpeAebHOM CHIBL 10
881.4 xH, no cpasHeHHIO co 3HaucHHEM 756.4 KH B 6a30BOM mpHMeEpE.

ITpiovep Y1.B.1.3 - YLB.1.6

Pesynomam. B nprmepax Y1.B.1.3, YLB.1.4 npenencHas cana, IO CPABHEHMIO CO 3HAYECHHEM
756.4 xH B 6a30BoM mpHMepe, Bo3pociia A0 3HadeHui cooTBeTcTBeHHO 930.4 M 891.1 xH, a B
npumepax YLB.1.5, YLB.1.6 yMeHbImMAacE COOTBETCTBEHHO [0 3HAueHuit 669.5 n 735.8 xH. B
npumepe YLB.1.5 Tpe6oBanus [1] He BHIIOMHEHEI, B OCTAIBHEIX PACcCMATPUBAEMBIX IIPHMepax
BBITIOHEHEL.

ITpumep YLB.1.7 - YI.B.1.9

Pesynomam. B npumvepax YLB.1.7, YL.B.1.8 npenensHas caia, 10 CPAaBHEHMIO CO 3HAYECHHEM
756.4 xH B 6asoBoM mprMepe, BO3pocia A0 3HaueHmH coorsercrBenHO 783.1 n 786.8xH, a B
npumepe Y1.B.1.9 ymensmunacs xo 3nagenns 741.2 xH. TpeGoBarus [1] BEmonEeHBL

IIpmmep YLB.1.10

Pesynomarn, TIprHsSTEE YCIOBHA COKDPAINAIOT ANMHY IUTONIAJKH ONHPAHAS M yMCHBIIAIOT
OpefeNbHYo cuity A0 636.5 xH, no cpaBHeHmio co 3HadeHHeM 756.4 kH B 6a3oBoM mpuMepe.
TpeGopanns [1] He BENIONHEHEI

Ipymeps YLB.1.11, Y1.5.1.12

Pesynomam. B npamepe Y1.5.1.11 npu ManoMm 3HaYeHAN TEHCTBYIOMErO MOMEHTA BENMYHHA
opepensHoi cwibl 756.4 xH okassBaerca Tako#f ke, kak B 6asopom npumepe. B mpmmepe
YLB.1.12 semonastotes ycnosus M/Q = 300/700 = 043 >0.3 m m 1/t = 2/3 (m. X1
Ipwroxenma XK [1]), ammHa INOMANKH ONEPAHHSA YBEIMYMBACTCA W NPHHHMAETCS PaBHOM
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BEUIETY KOHCOJHM, BCJIEACTBHE 4Yero mpefeipHAs CHIa yBenuuuBaerca gno 1134.6 xH.
Tpe6oBanns [1] BEITIONHEHEL.

YLB.2. IIposepka nmpoA0AbHOM apMaTypPhI KOPOTKNMX KOHCOA€ew IpH

IMIapHMPHOM OTMPaHMuM 0aaKM Ha KOHCOAb

Vcnosng 1 PE3YAbTAThl pacueToB

Homep Hc- VcroBus pacueTon Cua, kH Tpebo-
NpH- cnexy- JHetict- | IIpe- | BaHus
Mepa | eMprit ByIO- | JeNE- (1]

¢ax- mas Hasg
TOp
YIB2.1| Ilpw- Ilposepra npournocmu. Ycnoeusa pacdera | 3134 | 343.6 | Bemon-
Mep |Takwe ke, kak B nmpumepe YLB.1.1. HEHBI
Gazo- | IIpomomnsHas apMmaTypa KoHCONH 2325 A400.
Beiii | Tpebyercs TIPOBEPHTH IIPOYHOCTH
PONONEHOM apMaryphl.
YLBE.2.2 | Apmu- | Bauanue nnowjadu ceuenus npoodoasnoit | 3134 | 431.0 | Bemon-
posa- | apmamypst. [IpomonbHas apMaTypa KOHCONH HEHEI
HEe | 20028 A400.
TIpumep YLB.2.1 (Ga3zoBEmi)
KOHCONH

Pespavmam. [leficTByromiads M IpefenpHas CHIa B NPOAONBHOM apMarype

COCTaBJIAIOT cooTBeTCTBEHHO 313.4 11 343.6 kH. TpeGopanus [1] BemONHEREL

ITpimvep Y1.B.2.2

Pesyromam. Veennuenue mwiomany ceYeHHA OPOAOJIBLHON apMAaTyphl KOHCONH IIPHBOIMT K
yBeJIMYEHHIO IpenesbHoi cuipt o 431.0 xH, o cpasHeHuio co 3HavenneM 343.6 kH B 6a3oromM

npuMepe.
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YL.B.3. IIpoBepka HpoA0ABHOJ apMaTypPHsl KOPOTKMX KOHCOAEM, BXOASIIIVX
B XeCTKMI pPaMHBIIL y3ea

YCIOBHS H pe3yiibTaTh PACUESTOB

Howmep He- YcnoBus pacyeron Cuna, kH Tpebo-
npu- | cuaexdy- Hettct- | Tlpe- | Bamma
Mepa eMBIif BytO- | JeNb- 1]
¢ax- mas Has
TOp
YLb.3.1 | Ilpu- Ilposepra npounocmu. Ycnosma pacuera | 1353 | 140.7 | Bemon-
Mep |TakWe xe, Kak B mpmmepe YLB.1.1. HEHbI

6azo- | He#icteyromu#t  moment 300  xHw.
Beii | [IpomonbHas apMaTypa koncoms 2016 A400,
BepxHAd apmarypa purens 2018 A400.
PaGowas  BeicoTa purens 460 MM
XapaKTepuCTHKH YIJIOBOTO mBa
TIPYBapHBAaHNS 3aKJIafHBIX JeTalelf purens u
koHcomm;, JmHa 300, BeIcOTA 8 MM.
PacueTHOE CONPOTHBIEHHE YIVIOBHIX HIBOB
cpesy o Metanty mBa 180 MIla. Tpebyerca

TIPOBEPUTH TIPOYHOCTH HpONONBHOMH
apMaTyphl KOHCOMH.
Y1LB.3.2 | Apmu- | Bausnue apmuposanus konconu. | 1353 | 178.1 | Bomon-
posa- | Ilpumara npoxoNbHas apMarypa KOHCONM HEHEI
HHe | 20318 A400.
YLBE.3.3 Bhuanue apmuposanun puzens. llpunara| 93.5 140.7 | Bemon-
BepXHAL IPOONLHAS apMaTypa parens 2020 HEHHI
A400.
Ipumep Y1.B.3.1 (Gasoskit)

Pesynomam. JleficTByromas W npeldedbHas CHIA B TPOXONBHOH apMaType KOHCOMH
cocTaBiAroT cooTBeTCTBeHHO 135.3 1 140.7 xH. Tpe6oparms [1] BEmoNHEHEL

Ilpsvepsr YLB.3.2, YI.B.3.3

Pesynomam. TIpu KecTKOM COeJMHEHNY PUTeNT U KOJOHHEI MPOXOIBHYIO ApMATYpPY KOHCOIH
nposepoT mo gopmyite (0K.3) IMpunoxenus X [1]:

gl
ﬁ - N, <RA,

B nprmvepe Y1.5.3.2 npexensuas cuia 178.1 xH 6omsime, uem 140.7 xH B GasoroM npumepe,
DOCKOJIBKY YBEIHMUMBACTCA IUIOIIAAE CedeHMA apMaryps! Koncoim A;. B mpmmepe Y1B.3.3
Jedicreyromas cmna 93.5 xH Mensme, wem 135.3 xH B 6GasoBoM npmMepe, IOCKOJIBKY TIpH
YBEMYEHNH IUIOMaA¥ CCYCHMA IPOJONBHOM apMaTyphl pHreid yBeJHUMBacTCA cuna N
TpeGoparus [1] B 06onx nprMepax BHITOMHEHEL
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YI.B.4. PacueT GeTOHHBIX IIITOHOK

VCIoBHs 1 pe3yNbTaThl pacieToB

Homep He- YCIOBHS pacyeToB Tpebyemsie pa3z- | Tpebo-
opu- | Clexy- Mephl LIIOHKY, | BaHHA
Mepa | eMslit MM [1]
dak- I'ny6u- | Beico-
TOp Ha Ta
YLB4.1 | Ilpu- Ilposepka pazmepoé uiNORKU U <PYHHOIL» 19 98 Brmon-
Mep | Kowmpony. PaccMaTpWBAalOTCS  HIIOHKH HEHEI
6a3o- | (Puc. Y1.2) co CIeAYIOIMUMHE
BhIf | FEOMETPUYECKMMH  pasMepaMu: INyOHMHA
t, = 50, meicora h; = 100, mmmHa
{, = 150 mMM. Yncno BBOZHMEIX B pacyer
IMIOHOK #; = 3. beToH ToxKemerl Kiacca
B25, 951 = 0.9. Ha mmonxm neHcTBYIOT
capuraromas cuna Q= 100 xkH wu
cxumMaromas cuna N = 35 xH. Tpebyercs
IPOBEPHTH MIYOHHY M BRICOTY LINOHKH.

Ipimep YI.B.4.1 (Ga3oBhwii)

Pesynomam. TpeGyeMmsle 3Ha4eHHs [TyOHHBI B BRICOTHI IIIOHKHA COCTABILIIOT COOTBETCTBEHHO
19 u 98 MM, T.e. MeHbINe NPHHATHIX 3HA9eHHH, paBHLIX cooTBeTcTBeHHO S50 m 100 MM.
Tpebopanus [1] BEIIONHEHEL.

Puc. YL.2. PacqeTnas cxema OeToHHBIX mMoHOK. [Ipumep Y1.5.4.1
1 — c6OpHEI 37EMEHT; 2 — MOHOIHUTHEL GeToH

«Pyunoii» xonmpons. TpeGyeMEle 3HaUeHHA TyOHHEL t), H BBICOTHI /1, NHIOHKH ONPENEIIOT
1o gopmynam coorsercraenso (E.1) u (E.3) Ipunoxenus E [1]:

Q 100
= = = 0019 M=19 MM
% = Rl 1175 X10° X 015 3 M

_Q-07N_ 100-07X35

= = =0098 M =98 MM
2R, I, 2X086x10°X015X3

Ry
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Y3 npase/ieHEBX Bhime GopMya ACHO, YT0 YBeIMYeHHe Knacca 6erona i 3HaueHnit {,, 7, N
DIPHBOMAT K YMEHBIICHUIO 3HAYSHUI ¥, U F,.

YLB.5. PacueT 3aKkaaaHbIX aeTaaei

VcnoBua H pe3ybTaThl pacyeron
O603HaueHu:
A,y —TpebyeMas cyMMapHas IIOMANE HOMEPEIHOr0 CEYCHAS AHKEPOB KAKIOTO PAAa, Mm%
Agn ine — TPEOYEMas cyMMapHast IIIOIIANE MONEPEIHOIO CEYSHH HAKTORHEIX AHKEPOB, v
¢t — Tpedyemas TOJIUMHA IUIACTHHEI 3aK]afHON JeTad, MM.

Homep | Hec- Venosus pacaeron Pesynsrarsl Tpe6o-
nopumepa | cie- Aon | Apine] ¢t | paHEA
ny- (1
eMBli
ax-
TOop
YLB.5.1 | Ilpu- | Ilpoeepxa npounocmu 4  <«pyunoii» | 475 - 12.2 | Beio-
Mep | Kowmpone. PaccMmarpuBaeTcA  3aKnamHad JIHEHB!

6a30- | neranp, W3o6pakeHaas na Puc. YL3. Aukepa
BeI | M3 crepxkmeli @18 A400, umcno psuos
Mgy = 3, YMCIO aHKEPOB B paxy 2,
paccrosiame Mex(ly KpaHAMM  piagaMm
aHKepoB 2z = 300 Mu. Ilnomans momepedHoOTo
ceuerHud agKepoB B pxay 509 mm>. PacuerHoe
COIIPOTHBIIEHHE CTANH aHKepoB R, = 350 MIla
Tommma mmactaEsr 14 MM, pacderHoe
CONpPOTHBIICHUE HAa Cpe3 CTANd MIACTHHEI
R¢g = 125 Mla. Beron Tspxensiit knacca B20,
yp1 = 0.9. Ha 3aknaguyro metans peiicTByioT
cmiel: capuratomas O = 150 xH, HopmanpHas
N = 0 xH, wsrubaromuii MOMeHT
M = 225 xkHwM. Tpebyerca mpoBepHTH
IUIOIIAghk CEYeHHS aHKePOB H  TOJIIHHY
IUIACTHHEI 3aKJIaAHOM NCTAJINA.

YIB52 | Be- Bnuanue knacca Gemona. Wcnomssyror | 419 - 11.4 | Bemo-
TOH | GeToH Tskensui xiacca B3S. JTHEHbI
YLB53 | Veu- | Bausrue nopmanshoii cunst. B npmvepax | 527 12.8 | He sui-
ma | YLB.S3, YLB.5.4 Ae#cTBYIOT noa-
COOTBEICTBEHHO HOpMANGHEIE CHMBL  OT HeHbl
Y1B54 saxnagnolt geramr 50 xH m Kk saxnanwo# | 377 10.8 | Bemo-
geramz 100 xH. JIHEHBL
YLB.5.5 | Kos- | Bausnue  naxnounwx  anxepos. K |238| 364 | 8.6 | Brmo-
CTpY- | 3axiamHO¥# JeTaiM NpUBAPEHBI BHAXJIECTKY JIHEHE!
KTH- | HaxiuoHHBIe aHkepa (m. B.2 Ilpmmoxenms b
BeEIE | [1])
YLBS5.6 | oco- | Bauamue  pacnonosicenus  amxepos. | 362 [ - 10.6 | Bemo-
6en- | Ilpumaro 5 panos amkepoB. B mpumepax JIHEHEI
YLB.5.7 | sHoc- | YLB.5.6, YLB.5.7 COOTBETCTBEHHO | 403 - 11.2 | Bemo-
TH |ofecnedmBaeTcs H He obecmeuHBacTCs JIHEHED

paBHOMEpPHaS [Iepeada CABATaromei CUIbl Ha
BCe pAAbI aukepos (1. B.2 [1]).
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VCIoBHs M pe3yJIbTaThl pacyeToR (IPOAOJDKEHHAE)

YLB.5.8 Bauanue pacnonoxcenua  3axnaonou | 544 - 13.0 | He 6vi-
Oemanu. 3aKkNagHaA ST PacloNoXKeHa Ha non-
BepxHel (MpH GETOHMPOBAHWH) HOBEPXHOCTH HeHbl
uanemuit (. B.1 [1]).

YLB.5.9 Bausanue paccmoanun mexncdy rpaiinumu | 431 - 11.6 | Brmo-
paoamu anxepos z. Ipunsro z = 500 mMm. JIHEHE!

YLB.5.10 Bauanue wucna ankepos ¢ pady. llpariro | 475 - 9.9 | Bemo-
9UCJIO aHKEPOB B paay 3. JIHEHBI

Ipumep Y1.B.5.1 (6asosEi)

Pesynomam. TpeGyeMas cyMMapHas IDIOIaJb IIONEPEYHOr0 CEUCHAA aHKEPOB KaXXJ0To psifia
475 mM?, Tpebyeman TonmEHA MAacTHHE! 12.2 MM. IDTOWaje TONEPEHOrO CEYCHHS AHKEPOB
omHoro psma 509 M H TOJMHMHA IUIACTHHE 14 MM, OPHHATHE B 3aKNIagHON JeTamw,
IpPEBBINAIOT IPHBENCHHBIE 3HATeHNA. 1peboBanus [1] BEMONHEHE].

Puc. Y1.3. Pacuernas cxema 3awnageoi netama. Ilpumep YLB.S.1.

«Pyunoii» xonmpons. Hambompmee pacrarupaomee N,, H Cxmvaiomee Ng, ycunue B
OIHOM DAy aHKEPOB OIpeAe/IOT COOTBETCTBEHHO No Gopmynam (B.2) u (5.4) Ilpunoxenus b

[1]:

=2 X 25 gien

o= . 03 wH
M N 22

]@" e — 2 e == PR KH

CpBuraioniee yCHIze Ha OJUH Psjl aHKEPOB ompepessiioT oo dopmyne (5.3) [11:

_Q-03N, 150-03X75

= 425 xH
Qan "ﬂ?\ 3
Hockonsky N, =75xH >0, 0
N,. 75
=03—="=03——=0.5294;
@ Can 425
1
= (.8086¢.

T Vitw Yito0s5294
Jlns Tsoxenoro 6erona B = 1.
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4.75YR, _ 4.75Y1035

= = = 0.4004.
(140154,,,) /R, (1+015Xx2545)/350

ITo ¢opmyne (B.1) [1], TpeGyemas cymmapHasd ILIOIANE IIOMEPEYHOrO CEHCHHS aHKEPOB
Ka)Xgoro psaa:

425 ?
2 i AU
_ 1.1J75 + (0,4304 % 03086)

350 X 10° =0.475X 1073 M? = 475 mu?

JluameTp aHKEPHOrO CTEpXHsA, TpeGyeMsIil o pacdery:

[t4,, | 4xa75
\fZi‘c \{ 2 X 3.14159

=17.4 MM,

ITo dopmyse (B.8) [1] TpeOyemas TONDIHHA IIACTHHEL:

t = 0,254, 2, 025X 174 350 122
= — = F——= oL MM
Ry 125

3HaueHws A,,, ¥ ¢ COBIANAIOT C IOJIYHEHHBIMH 110 TIPOrpaMMe.
IIpmvep YLB.5.2

Pesynomam. YsenuueHue kinacca OeToHa BeZET K YMEHBINEHHMIO TpeOyeMBIX 3HAYESHMH
CyMMapHO# IIOIany NONEPEYHOro CEYECHNs aHKEPOB KaXOro pAfa W TOMIHMHE! [IACTHHEL ,uo
pemHmy 419 MM’ B 11.4 MM, 0 CpABHEHFIO CO 3HAYCHHAME COOTBETCTBEHHO 475 MM’ H
12.2 mm B Ga3oBOM mpHMepe.

IIpymeps: YL.B.5.3, YLB.5.4

Pesynbmam. HopManbHEle CHibl, JgeffcTBYIOIIME COOTBETCTBEHHO B HANPABAEHHAX OT
sax.nazmon JIETANH M K Hel, COOTBETCTBEHHO YBE/IMIMBAIOT ¥ YMEHBIIAKOT 3Haqenm Apn, t IO
527 Mm%, 12.8 MM m 377 MMz 10.8 MM, O CpaBHEHMIO cO 3HAueHHAME 475 MM?, 12.2 MM B
6azoBoM rpumepe. TpeGoans [1] He BEITONHEHE! M BLIIOIHEHH COOTBETCTBEHHO B MpUMepax
YLE.5.3, YLB.5.4.

ITpumep YL.B.5.5

Pesynemam. Tpebyemas cymMmapHas IJIOIMARb nonepetmoro CCUCHUsl HAKJIOHHBIX aHKEPOB,
onpexencHyas no Qopmyne (B 7) 11, Agpine = 364 mv?. Tlpu s10M Ay, ¢ YMeHH.\Ia!OTCS{
COOTBETCTBEHHO 1O 238 MM’, 8.6 MM, IO CPABHEHMIO CO 3HAYeHHAMH 475 MM’ 12.2 MM B
6azoBoM mpuMepe. Tpe6013amm [1] BEImIONHEHEL.

Ilpmvepw Y1.B.5.6, YI.B.5.7

Pesynomam. Ynemmenne PANOB aHKEPOB NPHBOAMT K YMEHBINEHMIO A, ¢ 40 362 MM,
10.6 MM 1 403 Mm%, 11 2 mM B npamepax YLB.5.6, YLB.5.7 cOOTBETCTBEHHO, [I0 CPaBHEHHIO CO
sHaveHmaMu 475 mv’, 122 MM B GasoBoM mpumepe. Tockomsky B mpumepe Y1B.5.7 me
obecnieunBaeTcs paBHOMEPHas epefaya CABMIAlOLICH CHJIBI Ha BCE PSAALI AHKEPOB, 3HAYCHHS
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Agn, t OKa3pBaOTCA Gonpme, yeM B npmMepe Y1B.5.6. B ofoux npuMepax TpeSopamus [1]
BBINOJTHCHEL

Ipmmep YLB.5.8

Pesynomam. Tlpu pacrionoXeHHH 3aKiamHoOM JAerams Ha Bepxmelf (IpH GeTOHHpPOBAaHMH)
TIOBEPXHOCTH HM3fielHi A, H ¢ YBENTEBACTCE COOTRETCTBERHO 0 544 mm® | 13.0 Mv, O
cpaBHeHMIO co 3HauemmaMu 475 wmm%, 122 MM B 6azoBoM npaMepe. TpeGomaumsa [1] me
BBINOJIHEHEL

Ilpymep Y1.B.5.9

Pesynomam. [pu YBEITICHIH 3pagennd z ¢ 300 g0 500 MM 3Ha4eHAA A, H f YMEHLMAOTCS
1o coorsercTerHo 431 Mv® 1 11.6 MM, TI0 CPaBHEHHIO CO 3HaYeHmsaMd 475 u122 MM B
6azoBoM nmpumepe. TpeGopanus 1] BEIIONHEHE!.

IIpymvep YI.5.5.10

Pesynvmam. YpenuaeHHe YHCIA 3HKEPOB B Pidy ¢ 2 KO 3 He M3MEHACT 3HadeHHa Ag, U
yMeHsmaer ¢ 7o 9.9 MM, 10 cpaBHEHMIO co 3HadeHmeM 12.2 MM B 6asoBoM mpumepe. Uucio
aHKEPOB B DAY YYHTHIBACTCs TONBEKO HPH ONpPENENCHMH AMaMeTpa aHKEPHOTO CTEPIKHi,
Tpebyemoro mo pacdery, I BbraHciaeHn TpebyeMod ToimmMHBEI WiacTHHEL Tpebopanms [1]
BBINONHEHEL

YI.B. PexoMeHzarm 110 OLjeHKe IIPaBUABLHOCTH pacdeToB

B cooTBeTcTBHE ¢ peKOMEHIaUHAME pazgena YL A, B mpumepax pasaena YIB paccMorpens:
pasnuunble (aKTOPH, BIMMIOMHE HAa Pe3yAbTaTHl pacderoB. Huke NpHBENEHH HEKOTOpHIE
obimue MONOXeHWs, KOTOPHIMH CHEAYyeT pPYKOBOACTBOBAThCH HPH OLEHKE IPAaBEUILHOCTH
pacyeros.

Kopomxue xorconu:

1. VBenwgenne xiacca GeTOHA YBEIMIHBAET NPEACNBHYIO HONEPECIHYIO CUIY - CM. IIPHMEPEI
Y1b.1.1u YLB.1.2.

2. YBemugeHHe DIMPHHEI KOHCOMH Y AJIUHEI IUIOUIA/IKH OIMPaHHs YBEIHIHBACT OPEACIBHYIO
NONEPEYHyI0 CHAY - CM. COOTBeTcTBeHHO mpuMepn: Y1.B.1.1 m YLB.1.3, YLB.1.1 n
YLB.14.

3. Veemmuenwe BhUICTA KOHCOJM H YMEHBIHCHHE pabodedl BHICOTHI €€ CEUYCHHS yMEHBINAET
OpeleILHYIO MOMEPEYHyI0 CHIYy - CM. cooTBercrBenno mpumepsi YLB.1.1 m YLB.1.5,
YLB.1.1u YLB.1.6.

4. VYBenudeHue AUaMeTpa XOMYTOB M WHCIA BETBEH B OAHOH IUIOCKOCTH YBEIHIHBACT
TIpeJefbHYI0 IIONEPEYHYIO CHIYy ~ CM. COOTBeTCTBEHHO mpmmepst YLbB.1.1 m YIB.1.7,
YL5.1.1u YLB.1.8.

5. VYBenuueHde mara XOMYTOB YMEHBIIAeT MpeNebHYIO MONEPEYHYIO CHIY — CM. HPUMEPEI
YIB.1.1 5 YLB.1.9.

6. OTCyTCTBHE CHEHUANBHBIX 3aKIANHBIX AeTaieli, QHKCHPYIOMHMX IUIOAIKY, Ha KOTOPYIO
NPOMCXONHT MAPHUPHOE OIMpAHHE, YMEHBIIAeT MPEHENbHYIO MONEPETHYIO CHIY - CM.
coorBercTBeHHO mpuMeps! Y1.B.1.1 1 YLB.1.10.

7. Onmpande mpH XeCTKOM COSAHHEHHH PHIE/Id C KOJOHHOH He YMEHBINAET HPEACHBHYIO
HONEPETHYIO CHIY, HO CPABHEHHIO ¢ MAPHHPHBIM OHUpaHHEM, — CM. Iipumeps! Y1B.1.1 &
YLB.1.11.
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8. VeenmyenHne neficTByroimero M3ru6aromero MOMEHTA IIPH JXECTKOM COEIUHEHHH PHIel C
KOJIOHHOM He yMEHbLIZET MpeNeNbHYyIO NONEePedHyIo CHIy — cM. mpuMephl YLB.1.11 u
YLB.1.12.

9. VBenuuenme minomMamy CedYeHHA NPONONBHOH apMaTyphl KOHCOMM NpH IIAPHHPHOM
ONMPAaHHUH YBEJHIMBAET MPEAENBHYIO CHITY, BOCHPHEAMAEMYIO IPOROIBHON apMaTypo#, —
cM. mpumepst Y1.B.2.1 u YLB.2.2.

10. YBenwuenne IUTOMAAH CedeHHA MOpPONONBGHOH apmaryphl KOHCONHM IPH JKECTKOM
COEAMHEHH DHTEJIL ¢ KOJNIOHHO# HE BIMAET HA CHIY, ACHCTBYIOMYI0 B IPOAOJNBLHON
apMarype KOHCOJIH, H yBEIMYMBAeT IpeieHbHyT0 Chuty — cM. npuMeps Y1.B.3.1 u YLB.3.2.

11. YBemmdeHne muomaay cedeHus MPpON0IbHOH apMaTypEl PHTEI IIPH JKECTKOM COCIHHCHHH
€ro ¢ KONOHHOM He BIMSICT HAa NPENENbHYIO CHIY, BOCHPHHHMAeMYIO HpOIOIBHOH
apMaTypolf KOHCONH, M YMEHbINaeT ACHCTBYIOLIYI0 CHIy — cM. mpuMepsl YIB.3.1 u
Y1LB.3.3

Bemonnsie wnonxu:

1. VBemuueHue xiacca 6eToHa yMeHbINAET TpeOyeMEle [0 pacueTy 3Ha9eHHA IIyOHHH H
BBICOTHI INMIOHKH — cM. IipuMep Y1.5.4.1.

2. VpenwderHe JUIMHEI IMIOHKH, YHCIa BBOJUMBIX B pacyeT IIMIOHOK ¥ CKUMAIOMIECH CHIIBI
yMeHbIaeT TpeOyeMble MO pacyeTy 3HaueHHs TIYOHHEI M BBICOTH INNOHKH — CM.
npumep YLB.4.1.

3axnaonsie demanu:

1. VpenunueHue knacca GeToHa yMeHbHIaeT TpeGyeMble 3HaYCHUS CYMMAapHOM IUIomand
TIOIEPEYHOr0 CEYEHHS aHKEPOB KAXLOTO pana A, H TONINHHLI NAACTHHE  — CM.
npemepst YLB.5.1 u YLB.5.2.

2. HopManbHEIE CHIEI, AeHCTBYIOIIHE COOTBETCTBEHHO B HAIpPABIEHHAX OT 3akiamHOR
JieTallM ¥ K Heif, COOTBETCTBEHHO YBEMUMBAIOT ¥ YMEHEINAIOT SHAUCHHA A,,, B I — CM.
cooTBeTcTBeHHO npumMepst YLB.5.1 u YLB.5.3, YL.B.5.1 u YLB.5.4.

3. IlocranoBKka HAaKIOHHBIX aHKEPOB YMEHBINAeT 3HadeHmsa A, M ! — CM. IPHMEpH
YLB.5.1u YLB.5.5.

4. VBemideHHe PAAOB aHKEPOB YMEHBIIACT 3Hadenus A,, ® ¢ — cM. mpumepsl Y1L.B.5.1 u
Y1B.5.6, YLB.5.1 u YLB.5.7.

5. Vcaosme, mpy KOTOpoM He obecHeuMBacTCH paBHOMEpHas Iepefada CIBHTarouiei
CHUIBI Ha BCE PANEL AHKEPOB, YBENIHUMBAET 3HAYSHHS A, M £ — cM. mpaMephl YLB.5.6 i
YLB.5.7.

6. PacnonoxeHne 3aKIafHO¥ Neranu Ha Bepxuell (npH GETOHHPOBAHMHM) HOBEPXHOCTH
M3NeNHi yBEIHUBacT 3HA9CHHA A,y M £ — cM. puMepsr YLB.5.1 u YLB.5.8.

7. VBenuueHme paccTOSHMS MEXLY KpaliHEMHM psgaMy 8HKEPOB YMEHBIIAET 3HAUCHMA
A, ut-cM npaMepsr YLB.S.1u YLB.5.9.

8. VYBemuueHwe uMCla aHKEPOB B PANY He W3MeHAeT 3HaYeHHd A, W YMEHBINAET f — CM.
npumepsl YLB.5.1 m Y1.B.5.10.

YII. KoHCTpyKIym Ipy KPY TSAIMX MOMEHTax

Ilpu neiicTBUM KPYTAIINX MOMEHTOB NPOBOJAT CIIEAYIOIHE PACYETEL

1. TlpoumocTn osnmemeHTa MeXy NPOCTPAHCTECHHEIMH CEYEHHAMH Ha JeHCTBHE
Kpyrsamero momenta (m. 8.1.37 [1]);
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. Ilpounocru mpocTpaHCTBEHHBIX CedeHMH Ha JEHCTBHE KpyTsAimero MoMeHnTa (u. 8.1.38
[1;

. IIpouHOCTH NMPOCTPAaHCTBEHHBIX CEYECHMI Ha COBMECTHOe HeficTBue M3rmbaromero u
Kpyrsamero momeHToB (1. 8.1.40 {1]);

. Ilpo'miocTr  a/MeMeHTa MeXAY NpPOCTPAHCTBEHHHIME CEUCHMAMH HA CORMECTHOE
JeficTBYE KPYTAIIEro MOMEHTA ¥ nonepeyHoit cunsl (it 8.1.41 [1]);

. IIpoyHOCTH mnpPOCTPaHCTBEHHBIX CEYCHHH HAa COBMECTHOE MHEHCTBHC KpPYTALIETO
MOMEHTa ¥ ronepeqHoif cusl (1. 8.1.42 [1]).

YII.A. PekoMeHAaLm 110 BHIGOPY NNPMMEPOB A4 TECTMPOBaHMSI

Ilpn mpoBepke NIPaBHIBHOCTH pacIeTOB SNEMEHTOB JXKeNe300eTOHHBIX KOHCTPYKIME Ha
Je#icTBHE KPYTAUMX MOMEHTOB IIPHMEpPEL i TECTHPOBaHHA PEKOMEHIyeTCA BHIOHpaTh Tak,
9T06h! YIUTHIBATH BIMAHHE CICHYIOMHX aKTOPOB.

1. Knacca 6eroHa mpu pacdere IPOYHOCTH

3NEMEHTa MEXAY NOPOCTPaHCTBEHHBIMH

CeYEHHAMH Ha JeiicTBHE KPYTAIEro MOMEHTA B Ha COBMECTHOE IEHCTBHE KPYTAIIEro
MOMEHTA ¥ IIONIEPEYHOMN CHITEI;

. IlpogonpHOro u MOIEPEYHOr0 ApMHPOBaHHA IIPH pacyeTe NPOYHOCTH
AIpPOCTPaHCTBCHHBIX CCYECHMH Ha JeHCTBHE KPYTAIIEro MOMEHTa M Ha COBMECTHOE
JeftcTaue H3rrGaOmero H KpyTSInero MOMEeHTOB;

. Kiracca 6erona, mpoXoNBbHOro H HONEPEYHOro apMHPOBAHMSA HPH pacyeTe MPOYHOCTH
NPOCTPAHCTBEHHBIX CEYCHHH Ha COBMECTHOE JeiicTBHE KpPYTSINETO MOMEHTa M
NIOIIEPEeYHO#! CHIIBL.

YILB. lIpnmepsbt

YILB.1. Ilposepxa NpOYHOCTH 9A€MEHTAa MEXAY MPOCTPaHCTBEHARIMM

CedeHVsIMI Ha AeICTBYe KpyTAIIero MOMeHnTa

YcnoBus B pe3yNbTaTsl pacueTos

Homep Hc- Vcnosus pacgeToB Ilpene- | Tpebo-
pH- crenmy- JpHbe | Banmg [1]
Mepa eMpIi KpyTs-
dax- 1117173
TOp MOMEHT,
xHM
YILB.1.1 | Ilpu- Iposepxa npounocmu u «pyunoii» xonwmpons. | 1264 | Bemon-
Mep | Ha anement npsmoyrompeOro ceuemms b = 300, HEHBI
6aso- |A = 800 MM pelicTByer XpyTAmmii MOMEHT
et |7 = 84 xHwm. Berom ximacca B35, y, = 0.9.
TpeGyercs MpoBepHTh NPOTHOCTE IIEMEHTA.
YILB.1.2 | Berou | Bauanue knacca 6emona. WcoonesoBad | 142.6
TsDKeNBIH 6eToH Kiracca B40.
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ITpyvep YII.B.1.1 (Gasosnii)

Pesyavmam. Jlefictyrommii kpytaumii MomeHT 84 kHMm Mensme npepensHoro 126.4 xHwm.
Tpeboranms [1] BEImONHEHEL.

«Pyunoti» xoumpons. Cormacuo dopmyne (8.66) [1], mpenpensHBIf KpyTsmuii MOMEHT
onpenesoT o Gopmyne:

7,

we = 0.1R,b%h = 0,1 X 17.55 X 10° X 0.3% X 0.8 = 126.4 MITa
3navenne T, COBIATAET ¢ MONyJCHHBIM II0 HpOrpaMMe.

IIpmmep YILB.1.2

Pesynomam. YBenudcHHe 1iacca GeTORa yBENHYHBACT IpPEJeIbHEIN KPYTAMEE MOMEHT JO
penuaaHsl 142.6 xHwm, Do cpaBHemmio co 3HadenmeM 125.1 xHM B 6asoBoM mpmmepe.
TpeGopanus [1] BEITONHEHEL.

YILB.2. IIposepKa IIPOYHOCTH IIPOCTPAHCTBEHHEIX CeIeHM Ha JeiicTBie
KpyTAIIero MOMeHTa

Isw.a 2y

OcoGennocmu pacuyemoe. Cornacao 1. 8.1.38 [1], orHomenne V = JIOJDKHO

'sfs,1
HaxoAuThcd B npenenax ot 0.5 o 1.5. Eciau 310 TpeGoBaHHE HE BHINONHACTCA, B pacyere
YYUTHIBAIOT TAKOE KOJIMUECTBO apMaTypHl (IIpoJOiBHOM MM NONEpeYHOit), IPH KOTOPOM
3HaYeHUE V OKa3bIBaCTCS B YKa3aHHEIX Mpelenax.

B paccMaTpuBaEeMEIX HMKE IpUMepax B 3alac IPOYHOCTH NPUHATO, 9To pu V < 0.5 B
pacdeTe yMEHBIUAeTCA IUIOINafh CedCHWI HPOJONBHOM apMaTypsl Tak, 4YTOOHI
BEIIONHANIOCHE yenoBue V = 0.5, a mpr V > 1.5 ymeHsIDaeTcs pacyeTHas HHTEHCHBHOCTD
[IONIEPEYHOT0 APMUPOBAHUA gy, 1 TAK, YTOOHI BRIIONHANOCH YciaoBHe V= 1.5,

YcnoBrs H pe3yNbTATH PacdeToB

Homep Hc- Vcnosrs pacaeToB Ilpene- | TpeGo-
npu- cneny- JBHBIH | BamuiA [1]
Mepa MBIt KpyTs-
tak- mHit
TOp MOMEHT,
xHM
YII.B.2.1 | Tlpm- IIposepka npounocmu u «pyuroi» Kowmpons. | 128.7 Bemon-
Mep | IlpomonbHas apmarypa 3018 A400. Pactsmyroit HEHBI

6aso- | rpambio SBIMETCA HMApHHA cedeHHA b = 300 mm.
Boiii | Ilomepeunas apMarypa 3 crepxHedi @312 A240,
YHCHO BeTBe# B onHo# mwiockoctd 3, mar 100 MM.
OcTtanpHbie yCHOBES TaKHe Xe, Kak B HpHMEpe
YILB.1.1. Tpebyerca DpoBEepHTh NPOYHOCTE
JNIEMEHTA.

YILE.2.2 | Apmu- | Bauanue npodonvnozo apmupoeanun. B 160.3 Brmosn-

YILE.2.3 | poBa- |mpumepax  YILB.2.2, YILB.23  mnpumara| 160.3 HEHBI
HHE | IpojioNBHAd apMarTypa COOTBETCTBEHHO 3@20,
3922 A400.
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VCoBHA U pe3yNbTaThi pacIeTOB (IIPORODKEHAE)

YILBE.2.4 Bnusnue nonepeunozo apmuposanus. B| 84.7 Brmon-
YILB.2.5 npumepax YILB.2.4, YILB.2.5, YILB.2.6 npursara 95.3 HEHEI
YILB.2.6 momepeyHass apMmarypa cootsercrBenao 98, @10, 953

@12 A400, uncno Bersell B OfHOM IIOCKOCTH 3,
mar 80 mm. IIpomomenas apMaTypa BO BCEX
yKasaHHLIX npEMepax 3014 A400.

Ipumep YILB.2.1 (6a3oBruit)

Pesynomam. JetictByrommii kpyrsmui#t Moment 84 xHwm Menpme mpenemsHoro 128.7 xHwm.
Tpebosanw [1] BEmO/MHEHEI

«Pyunoii» konmpons. 1o popmyne (8.71) [1]:

_R,A,. 170X10%x0339x 107°

. — . oi = 576.3 gH/m
ITo opmyne (8.73) [1]:
z 03
$=%2,+7, zxos4i03 08
OrHomerue V ynosnersopser ycaosmaM 1. 8.1.38 [1]:
. 6.3
05 < p=loats_ 3763 % 03 = (0.647 < 15.

RA., 350x10°x0.763x1073
Mo dopmynam (8.76), (8.77) [1]:
Towt = Qew10Z1Z,= 5763 X 0.158 X 0.3 X 0.8 = 21.8 xHm:
T,: =05R.A, Z,= 05X 350 x10% X 0.763 X 1072 X 0.8 = 106.9 xHm.

o dopmyne (8.75) npenenbHBIH KPYTAIMUA MOMEHT:

Tatt = Tewg + Tsp =218 +106.9 = 128.7 xhim.

3navenne T, NpH «pyIHOM» KOHTPOJE COBHAJACT C NOMYYEHHBIM N0 MPOrpamMMe.

Ilpumepsr YILEB.2.2, YILB.2.3

Pesynemam. B npamepe YII.b.2.2 nnomans nonepedaHoro ce4eHHs NPOJOILHOR apMaTyphl y
pacTsmyToM rpamu A,; = 9.42 cM® (3(320) Gonbme, uem A,y = 7.63 cM’ (3018) B Gasomom
npuMepe. [TostoMy # npenenbAbI KpyTammuit MoMeHT T,yy,. = 160.3 kHM B mpuMepe YILB.2.2
Gombure, yeM Ty, = 128.7 xHm B 6a30BoM npumepe.

Jamsreifmee ysemuuende Ay, n0 3HauweHus 11.40 eM® (3022) B npumepe YILB.2.3 me
BEI3BIBACT YBENMYCHHUS NPEACNBHOrO Kpyraumero MoMeHTa: B npmMepax YILB.2.2 u YILB.2.3
npefenbHEIE KPYTSIOME MOMEHTH! OJWHAKOBH Ty = 1603 xHM. 310 obbacHiercs
OIUCAHHBIMM BbIIle 0COGEHHOCTAMHA PACIETOB.
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B 6a3oBoM npEMepe BHIOMHACTCS HEPABEHCTEO ¥ = %:—ZLZ-Z > 0.5. B npumepax YILE.2.2,

L
YILB.2.3 eemommserca HepaseHcTBo V < 0.5. B nocnemseM ciydae, XKaK yKa3aHO BEHIIIE,
pacueTHoe 3HaueHME A, YMEHHIIAETCA TaK, YT00H BHNONHAIOCH ycaoeue V = 0.5.
ITosTomy pacueTHOE 3HaUeHHUE A, 4 = 9.89 cM’ B 0GOHX NPIMepax OKa3bIBASTCA OTMHAKOBEIM,
¥ Bemu4uHa T,;, HE MEHAECTCS.

ITpnmepsr YILB.2.4 - YIL.B.2.6

Pesynommam. B npumepe YILB.2.4 UHATCHCHBHOCTH TIOHNEPEYHOrO  ApMHPOBAHHUA
Gowg = 527.8 xH/MMeHbBIIE, YeM 4y, 1 = 576.3 kH/M B GasoBoM npumepe. Merbine Takke U
IUIOLIapH TOMEPETHOro CEeYCHHS IPONONEHON apMaTypsl A,y = 4.62 e’ (314), o cpaRHEHHIO
co 3Havemmem A,; = 7.63 o (3018.) TlostroMy ¥ TpEACTLHEIA KpYTSImHK MOMEHT
Ty - = 84.7 xHwm B nipumepe YI1.B.2.4 merbine, deM Tpy,. = 128.7 xHM B 6a3oBoM npHMepe.

B npumepe YILB.2.5 snauenue 4., ; = 824.6 xH/m Goxsme, ueM ¢,,., = 527.8 kH/M B
npumepe YILB.2.4. TToaToMy u pefenbHbI KPYTAIHEE MOMEHT 7y,,. = 95.3 xHM 6onbime, yeM
T,z = 84.7 xHM B GasoBoM npumepe.

JansHeiimee yBe/4eHHE Gy, 4 [0 3Havenus 1187.5 xH/m B npumepe YILB.2.6 He BLI3BIBacT
YBETHYEHHA NpeAenbHOro KpyTamero MoMenTa: B npaMepax YI1.5.2.5 u YILB.2.6 npepensHele
KpYTAIHE MOMEHTHI OJMHAKOBEI Ty = 95.3 KHM. 370, xak u B npumepax YILB.2.2, YILB.2.3,
OOBACHAETCS ONMCAHHEIME BEILIE OCOOCHHOCTAMHE PACYETOB.

B npumepe YI1.B.2.4 Brmonsserca sepasercto V < 1.5. B mpumepax YILB.2.5, YILBE.2.6
BBIIONHAETCH HepaBeHCTBO V > 1.5. B mocneaneM ciydae, Kak yKa3aHO Bble, PacUeTHOE
3HAYCHUE ¢, YMEHBIIAETCH TaK, 4T0GHEl BHINONHIOCH ycmosme V = 1.5. IToatomy
pacdeTHOE 3HAYCHHE 4., = 808.1 xH/M B 060X mpEMeEpax OKa3HBACTCSA OXMHAKOBEIM, H
BenuIMHA Ty, HE MeHIeTCS.

YILB.3. IIpoBepka MPOYHOCTH MPOCTPAHCTBEHHEIX CeYeHMIT Ha
COBMECTHOE AelicTBHMe M3rNbalomero ¥ KpyTsAIero MOMEHTOB

Ocobennocmu pacuemos. B paccMaTpuBaeMBEIX pacdeTax B YHCIIO HCXOOHEIX JAHHEIX
BXOIMT NpeJeibHEIH H3rubaromuii MOMEHT, BOCIIDHMHHMAEMEIN ceucHueM. 3HaucHHE
MOMEHTA OIPEACILIOT PACICTOM HOPMAIBHEIX CEIEHMIA,

VCIIOBEA ¥ pe3yALTATEL paCYETOB

Howmep Hic- Ycnosus pacueros Ilpene- | Tpebo-
npu- cneny- JMeHBE | Banmg [1]
mepa €MEIi KpyTa-
tak- 1177171
TOp MOMEHT,
kHM
YILB.3.1 | Ilpm- Ipoeepxa npounocmu. IlpoponpHas apmatypa | 99.5 Brmon-
Mep | 30318 A400. B ceuenmm jeficTyer m3rmbarompmii HEHBI
6a30- | MOMeHT 120.5 kHM. Ipenensusiit
BHIH | BoCHpHHUMAaeMbIl M3THOAIOMME MOMEHT B CEYEHUH
190 xHwm. OcrampHbie YCHIOBHS Takme Xe, Kak B
npmvepe  YILB.2.1. TpeGyercs  mpoBeputs
NIPOYHOCTH JIEMEHTA.
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YcnoBrs H pe3yJIBTAaTH pacieToB (IPOXO/DKEHHE)

YILB.3.2 | Apmn- | Bausnue npooonsroz0 apmuposanua. | 1442 | Bemon-
poBa- | [lpomonsuas apmarypa 3@20 A400. Ilpenenbnbrif HEHEBI
HHMEe | BOCHpHHAMAaeMBUi W3rHOAOmMuNA MOMEHT B CEYEHAH
234 xHu.
YILE3.3 Bnuanue nonepeunozo apmuposanun. | 86.1 Brmon-
IMomepednas apmaTypa u3 crepxaeit @10 A240. HEHbI
Ipymep YILB.3.1 (6asoBrun)

Pesynsmam. TlpemenpHeié BOCHpMHMMaeMBlf KpyTsammii Moment 99.5 xHwM
npeBhimaet AeficTByronmii kpyramuii MomeHT 84 kKHM. Tpe6oBanmsd [1] BHIIOIHEHEL.

prmep YILB.3.2

Pesynomam. [lpn yBenuueHWM AUaMeTpa mpopoinbHoit apMatyphl ¢ 18 go 20 MM
npefensHEIe H3rHbaromue W KPYTAIOHE MOMEHTHl BO3POCHH COOTBETCTBEHHO OT
sHauenwit 190 u 99.5 kHM B 6asoBoM mpuMepe 1o 234 u 144.2 kHM B paccMaTpHBacMOM
npumepe. Tpe6opanus [1] BEITONHEHEL.

ITpymep YILEB.3.3

Pesynromam. Tlpn yMeHBIEHWM AMaMeTpa nomnepevHoi apMatypsl ¢ 12 go 10 mm
NpelenbHbld KpyTAquiA MOMEHT yMeHbImiuca or 3HayeHua 99.5 kHm B 6azoBoM
npuMepe 10 86.1 xHwm. TpeGoBanus 1] BeInonHeHs!.

YILB.4. [IposepKa IIpOYHOCTH DA€MEHTA MEXAY NPOCTPAHCTBEHHBIMN
CeYeHMsIMM Ha COBMECTHOE JeliCTBNE KPYTAIero MOMEHTAa ¥ NOoIlepedHoMn
cuanl

Ocobennocmu pacuemos. B pacCMaTpUBaeMbIX pacyerax B YHCIO HCXONHBIX JaHHBIX
BXOJIUT NpeJienbHasd ImonepeyHas Chia, BOCIpHHUMaeMad 6ETOHOM MEXIY HaKIOHHBIMH
CEYEHUAMH. 3HAYCHHE CHIIBL OIPENEIIIIOT PaCcUeTOM HAKJIOHHEIX CEYECHHA.

Yc0BHs H pe3ybTaThl pacieroB

Homep Hc- YcnoBus pacueror IIpeme- | Tpebo-
npH- cnexy- TeHBIM | BaHHA [1]
Mepa eMEBIi KpyTd-
dax- i
TOp MOMEHT,
KkHM
YILB4.1 | Iipm- IIpogepka  npounocmu. Jeiicteyromas u | 94.7 Brmoan-
Mep | mpenensHas TONepedHEIe CHITHI MEXITY HEHBI
6a30- | npocTpaHCTBEHHEIMH CeueHMAMH paBHEI
Belf | coorBerctBerHO 300 m 1200 kxH. OcransHrie
ycnoBud Takme Xe, kak B mpumMepe YILB.1.1.
Tpebyercsa MPOBEPUTH IPOYHOCTB IEMEHTA.
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VCIoBHSA M pe3yNbTaTh pacyeToB (MPOKOJDKEHHE)

YILB.4.2 | Beron | Bauanue xnacca 6emona. Hpunsr xnacc Gerona | 111.0 Buimon-
B40. [leiicTByomad H npeneibHas INoUEpedHbiE HEHEI
cuITel paBHbl cooTBeTcTeHHO 300 1 1354 KH.

IIpmmep YILB.4.1 (Ga30oBnmA)

Pesynomam. IlpenenpHsiii kpyTamuii MomenT 94.7 xHM npessimaer medcCTBYIONIMIA
MomeHT 84 kHM. TpeGosanus [1] BEMONHEHEL.

Ipyvep YILB.4.2

Pesynomam. Ypemmaenne Kiacca 6eToHa 10 B40 mpHBOAHT K yBEIMYEHHIO NPEAENBHOrO
KpYTAIIero MoMenTa ot 3nadennd 94.7 xH B 6asosom mpamepe zo 111.0 xkH. TpeGosanms [1]

BBINOJTHCHEI.

YILB.5. ITpoBepka MpOYHOCTH IIPOCTPAHCTBEHHBIX CEYCHINIT Ha
COBMECTHOE JeliCTBME KPYTAMIEro MOMEHTA ¥ ITIONEePeYHOM CHAB

Ocobernocmu pacuemos. B paccMaTpUBaeMEIX pacuerax B YHCIHO MCXONHBIX HaHHBIX
BXOIWT TMpeleNbHas [ONEPeTHas CHIA, BOCMPHHMMaeMasi GETOHOM B HOPMATBHOM
ceyeHHH. 3HayeHre CIITEI OnpeAensioT no dopmyie (8.60) [1].

VCIOBHAS U pe3yIBTATH PacIeToB

Howmep Uc- Venosna pacieToB Ilpeme- | Tpebo-
npy- cnenmy- mbHBIE | BaEm:A [1]
Mmepa eMBbIH KpyTa-

¢ax- muit
TOp MOMEHT,
xHM
YILBS.1 | Ilpm- IlIposepxa  npounocmu. [leiictsyromas wuw| 91.7 Brmon-
Mep | mpeleibHAA HONEPEYHbIE CHJEI B HOPMANBGHOM HEHBI
6a30- | cedcHHM paBHBI COOTBeTCTBeHHO 219 m 762 KH.
Beli | OcTanbHEIC YCNOBHA TakKWe K€, KaKk B MpHMepe
YILB:2.1. TpeGyerca mnpoBepHUTH DPOYHOCTH
JJIEMEHTA.
YILB.5.2 | Beron | Bausanue xnacca 6emona. Ilpunsr wiacc 6eropa | 93.3 Bumon-
B40. [lefictytomas H mpemeabHas HONECPEIHLIE HEHBL
CHUIEI PaBHEI COOTBETCTBEHHO 218 m 793 KH.
YILB.5.3 | Apmu- |  Bnuanue npooonvHoz0 apmupoeanus. | 111.5 | Brmon-
posa- | IIpomomsnas apMatypa 3920 A400. HEeHBI
YILB.54 | nme Bnuanue nonepeunozo apmuposanua. | 726 He
ITonepeunas apmarypa H3 crepxameil @10 A240. gvnon-
JleficTeyromas ® DpeneisHad NONCPETIHBIE CHII Hewbl

paBHsI cooTBeTCTBEHEO 212 1 610 xH.
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Ipvmep YILB.5.1 (6asoBnri)

Pespnvmam. TlpenensHbiil KpyTammit MomeHT 91.7 KHM mpeBrlmaer aefcTByroutdit
MomeHT 84 xHwm. TpeGopanus [1] BEIONHEHE!.

IIpsmvep YILB.5.2

Pesynomam. B paccMaTpuBacMOM pacyere KiIacc 6€TOHa BIMAET TOJLKO Ha AeHCTBYIONIYIO H
HpefeNbHYIO HONEPEUHble CHIEI B HOPMATBHOM CEYCHHH YBenpueHHe Kiacca 6erona no B40
TIPHBOANT K YBEIMYECHHIO MPENENbHOT0 KPyTAIIero MoMeHTa oT 3radenns 91.7 kH B 6aszoBoM
npumepe 10 93.3 kH. TpeGoBarms [1] BEIIOIHEHE.

Ipwmep YILB.5.3

Pespnomam. YBenudenne AuaMeTpa HPOAOIBHBIX cTepxHel ¢ 18 MM B 6a30BoM mpumepe Lo
20 MM TPHBOIMT K YBEIHYECHHIO IPEAEIHHOTO KPYTAINEero MOMeHTa oT 3xnadeHus 91.7 kH mo
111.5 xH. Tpe6oBanus [1] BrinonxeHs!.

pwumep YILB.5.4

Pesyavmam. YvennineHue QHaMeTpa MoOmEpedHEx crepxkuef ¢ 12 MM B 6asoBoM mpamepe
7010 MM IIPABOZHT K YMEHBIICHHIO NPeIeNbHOr0 KpYTAILIEro MOMEHTa OT 3Ha4enuq 91.7 kH ao
72.6 xH. TpebGoparus [1] He BEIOTHEHE.

YIIL.B. PexomeHnaaumm 110 OLEHKe IIPaBMABHOCTH PacyeToB

Huxe nmpuBefcHEI HEKOTOphle OOIIME IIONOKEHHS, KOTOPEIMH CHEAYET PYKOBOICTBOBATHCS
IIpY OHEHKe NMPaBUIBFHOCTH PacdeToB Ha JefiCTBHE KPYTSIIHMX MOMEHTOB. B pexoMerzanuax mo
OIEHKE MPABUIBHOCTH IPOBEPKH MPOYHOCTH HPOCTPAHCTBCHHBIX CCYCHMH Ha AeiicTBHE
KpyTAIIEro MOMEHTa YIT€HBI OCOOCHHOCTH pacyeroB, yKasaHHeie B . YILB.2 macrosmero
TTocobwus.

1. Tlpm noBrumensu Kiacca GeToHA NOBRINIACTCH NPEACIBHBIA KpyTaimuii MOMEHT B
pacyerax:
- DPOYHOCTH SJIEMEHTa MeXJIy IPOCTPAHCTBCHHEIMH CEYCHHAMH Ha JelicTBHe
KpyTsmiero MomeHTa — cM. npamepst YILB.1.1 u YILB.1.2;
- TNPOYHOCTH 3ME€MEHTa MEXJY NpPOCTPaHCTBCHHBIMH CEYCHHSMH Ha COBMECTHOE
JIeHCTBHE KPYTAINEr0o MOMEHTa W IomepedHod cuimsl — cM. npamepst YILB4.1 m
YILb.4.2;
- B pacyeTax NpOYHOCTH NPOCTPaHCTBEHHEIX CCYEHWI Ha COBMECTHOE JeifcTBHE
KpYTAIIEero MOMeHTa | NOmepedHo# cuibl — cM. mpumMeprl YILB.5.1 1 YILB.5.2.

2. B pacderax mpouHOCTH IPOCTPAaHCTBEHHBIX CCYCHHH Ha AeifCTBHE KPYTAIIEro MOMEHTa
[IPY YBENMHYEHHMH IUIOINAaOM CEYCHHA IHPOJONLHON apMAaTyphI NpeAeibHBIA KpyTAmuii
MOMEHT H3MEHAETC CleayiomyM obpasom:

- eclnM B OOOHMX CpaBHHBaeMbIX CIyyasX OTHOIIEHHE V = ';‘:‘%z’ 2 0.5 unm npu
5.2

MeHbIIeM apmupoBaruu V = 0.5, a npu GoneieMm apmuposamud V < 0.5, To
NpEACNIBHEIN KpYTAILME MOMEHT yBEIMYMBAEeTCd - CM. nOpuMepsl YILB.2.1 u
YILB.2.2, YIIL.B.2.1 1 YILB.2.3;

- ecma B 0foux cpasHEBaeMbIX ciyvasx V < 0.5, mpenencHslil kpyTamuil MOMEHT
HE MEHAETCs — CM. IpuMepsl YI1.B.2.2 1 YIL.B.2.3.
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3. B pacyerax MpO4HOCTH IPOCTPAaHCTBERHBIX CEYeHHil Ha JefiCTBHE KPYTALIEro MOMEHTa
OpH  YBENMYEHHH HMHTCHCHBHOCTH IIONEPEYHOIO ApPMHPOBAHHA Gg.q = Ef-”;':fﬂ
TipefenbHEIM KPYTAMMA MOMEHT H3MEHACTCS CIIEAYIOUHM 00pa3oM:

- ecnn B O0OOMX CpaBHHBaeMEIX CIydgadx 3HadeHne V < 1.5 mim npu MeHbleM
apmupoBanuy V < 1.5, a npu GonsmreM apMuposasud V > 1.5, npenensrsit KpyTaiuit
MOMEHT YBEIHIHBaeTcs - cM. npumeps! YILB.2.4 1 YILE.2.5, YILB.2.4 u YILB.2.6;

- ecnd B 060OMX cpaBHHMBaeMBIX ciydasx V > 1.5, npepensHblif KpyTAIHA MOMEHT HE
Menstercs — cM. npumeps! YILB.2.5 u YILB.2.6.

4, Tlpy yBenUUCHHH IUIOMIANY I[IONEPEYHOTO CEeYEeHHS UPOJONBHOH apMaTypsl HIIH
HHTCHCHBHOCTH IIOIIEPEYHOr0 apMHPOBAHHS NOBHIINACTCA MPENENBbHBIH KPYIsIui
MOMEHT B pacdeTax:

- HPOYHOCTH IPOCTPAHCTBEHHBIX CEYeHHit Ha COBMECTHOE JeiicTBHe H3rubalomero u
KpYTAIIEro MOMEHTOB — cM. npumepsl YILE.3.1 m YILB.3.2, YIL.B.3.1 u YILB.3.3;

- IPOYHOCTH IPOCTPAHCTBEHHBIX CCYCHMH Ha COBMECTHOE IEHCIBHE KpPYTAILEro
MOMeHTa ¥ nonepeuHo#f cuibl — cM. npumepn YILB.5.1 w YILB.5.3, YILB.5.1 u

YILB.5.4.

YIII. KoHCTpyKImy Ipy MeCTHBIX Harpy3Kax

B HacrosmeM pasgfene pacCMOTPEHBI CHEYIOMMe pacyeTs!:
- Ha MECTHOE C)kaTHe (CMATHE);
- Ha MpOJaBIHBaHHE.

YIILA. Pexomenaarum 1o BEIOOpY IIpMMeEpPOB A5 TECTUPOBAHMA

Hmxe nepedwiciieHB! (axTOpBI, BIMAHAE KOTOPHIX PEKOMEHAYETCS YUWTHIBATh, NpPOBEPSs
NPaBHIBHOCTD PAcHeTOB IPOYHOCTH KeNe300CTOHHBIX MEMEHTOB IpPH JACHCTBHH MECTHBIX

Harpysox.

Pacuemst na mecmnoe cocamue (cmamue)

Kiacc 6erona;
PasMepsI IIOINAAKE CMATHS,

Pacnpenenenne Harpy3K# Io IUIOMAIM CMATHS — PABHOMEPHO HIIH HEPaBHOMCPHO;
Pacnonoxenue mnomamar cmarud (Pac. YIIL 1):
- BANH OT KPacB ICMCHTA;

- [0 Beell IMpHHE 3JIEMCHTa;

- Y Kpas (Topuna) 57ieMEeHTa 10 Beeit ero MuprHe;
- Ha yIJIy 3eMeHTa;

- Y OHOTO Kpasi 3ICMCHTa,;

- BOIIM3H OJTHOTO Kpast 3JIEMEHTa;

5. Kocsennoe apMHpoBaHHe;

6. TlapaMeTpsl KOCBEHHOTO apMAPOBAHHS,

bl o o

Pacuemer na npodasnusanue

1. Knacc 6erona;

2. Pasmepsl MIOMAAKH MPO/ABIMBAHK;

3. Tlomepeusoe apMHpPOBaHHE;

4. IlapaMeTpsI MONEPEIHOrO APMAPOBAHYL;
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5. Pacmonoxenue koHTYpoB monepeynoro cedenns (Puc. YIIL 2):
- BHYTPH IDIOCKOr'0 2JIEMEHTAa;
- B YIUIy IUIOCKOTO 3JIEMEHTa;
~ ¥ Kpas ILIOCKOro JIEMCHTA,
- PH KPECTOOOPAZHOM PACcIONONKCHIA IONEPEYHON apMaTypEI,
- 33 FpaHUNaMH PACIIONOKEHHAS ONepeIHON apMaTyphI;
6. PaccrosHMS IO KpaeB dJIEMEHTa IPH PacloNOKEHHH KOHTYPOB NONEPEYHOTO CEHECHHS
BHYTDH ¥ B YITIy IUIOCKOrO SJIEMEHTa;
7. PaccrosHma Mexny KpalfHUMH CTEPXHSAMM  IIONEPEYHOH  apMaTypel IIpH
KpecTooOpa3sHOM PacIoNOXKEHUH NONepeIHOM apMaTypEL

YIILB. IIpimepst

YIILB.1. PacgeT Xeae300eTOHHBIX 31€MEeHTOB Ha MEeCTHOE cxxaTue (CMaTHe)

7 7
2,

4/
r) x) €)
1 3 2 4
/ o v
707 13 A K/\ Z
ay | x 4 T
BR.» RSV Uk

Puc. YIIL 1. CxeMsI 171 pacdera 3]IEMEHTOB Ha MECTHOE CIKATHE IPH PACTON0XKEHHH
TUIOINANKH CMATHA:

a) — BIAM OT KpaeB 3JIeMeHTa; 6) — Ho Bcell mMpHHE JIEMEHTa; B) Y Kpad (Topiia) 3eMeHTa
IO BCeii €10 MUpHHE; I') Ha YTy 3JIeMEHTa; J{) Y OZHOro Kpas SMEMEHTa; €) BOJIH3H OHOro Kpas
3JIEMEHTA.

1 — anemeRT, Ha KOTOPEIA AefiCTBYeT MecTHas Harpy3ka; 2 — IIOMmamh CMATAA Ajp joc; 3 —
MaKCHMaTbHAd PacueTHas IWIOMANb Ap mar; 4 — NEHTP TSXKECTH IUIOMANEH A 1c B Ap max; 5 —
MUHHAMANBHAA 30Ha apMUPOBAHHA CETKAaMH, IIPH KOTOPOi KOCBEHHOE apMHAPOBAHHE
YYHUTBIBAETCA B pacdere.
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YcnoBus ¥ pe3ynbTaThl pacyeToB

Homep Hc- VcnoBus pacyeTon Ilpene- | Tpebo-
npaMepa | caeny- JpHas | Bammg [1]
eMBIH cHia

tak- CMATHS,
T0p xH

YILB.1.1 | Ilpm- 1lposepxa npounocmu u «pyunoi» koumpons. | 2834 Brmon-
mep | Ha smement Bpamm ot ero xpaee (Puc. YIIL1, a) HEHBI

6azo- | meiicTByeT MecTHas Harpyska 1000 kH. [Inomanxka
BRI | mepexaud Harpy3kd (IUIOMAJKa CMATUA) HMEET
pasMepsl a, = 300 ,a, = 500 un. beron
Takenbii kmacca B15, y,; = 0.9. Harpyska
pacupenesnseTcs paBHOMEpPHO N0  IUIOINAnd
cmarua.  Tpebyercs IpPOBEpHTH  NPOYHOCTH

JJIEMEHTA.

YIILB.1.2 | Beror | Bauanue xnacca 6Gemona. Ilpusar Gerow | 3835 Brmon-
wracca B20. HEHBI

YHOLE.1.3 | Pasme- | Bauanue pazmepos naowadu cmamusn. Hpuaar | 3259 Bsmon-
pbl | pasmep a, = 350mM. HEHBI

YHILB.1.4 | Ilepe- Bnusnue pasrnomeprocmu nepeoawu nazpysxu. | 2126 Bsmon-
nmasa | Harpyska pacnpenentercs HEpaBHOMEPHO IO HEHBI

Harpy- | IUIOINAXH CMATHS.

YILBE.1.5 | Pac- Bnuanue pacnonodcenus nnoujaoxu cmamua. | 1911 Bemon-

YILB.1.6 | mono- | B mpmmepax YIILB.1.5, YIILB.1.6, YIILB.1.7,| 1148 HEHBI

YIILB.1.7 xe- | YILB.1.8, YIILB.1.9, mmomaaxa cmatwi| 1148

YIILE.1.8 HHE | pacrojoXxeHa B coorBercTBuH ¢ Puc. YIIL1 6, 8,1, | 1911

YIILB.1.9 I, e. Pasmepnl a4, 4, Kak B GasoBom mpmmepe. B | 2702

YILE.1.10 mpuMepax YILB.1.9, YIILB.1.10 nnomazka| 2564
CMATHA  PpaclmONIOKEHa B  COOTBEICTBHH C
Puc. YIIL1 e. PasMepl 44,8, Kak B 6a3oBoM
nprmepe. Pasmep ¢ = 250 u ¢ = 200 MM B
mpumepax YIII.5.1.9, YIILB.1.10 coOTBETCTBEHHO

YIILB.1.11 | Apmu- | Bnusnue Koceennozo apmuposarun. B | 3017 | Brmoa-

YIIB.1.12 | posa- | mpumepe YIILB.1.11 mbpmuarsr cnexyromue | 3119 HEHEI

YIIILB.1.13 | Hue | mapaMerpsl KOCBEHHOI'O apMHpPOBAHUA: CETKH U3 3102
crepxuelt B8 A240, mo 4 CTEpPXKHSI B KaXKIOM
Hanpasrenud, mar 100 1 150 MM Brons pasMepoB
coorBerctBeHHO 300 m 500 MM, paccrosHue
Mexxay cerkamu 150 MM. B mpmmepe YIILB.1.12
Iuamerp crepxHeif cerok 10 MM, a B mpuMmepe
YIILB.1.13 paccrosaune mexay cerkamu 100 mu;
OCTANbHEIE NapaMeTps! Kak B mpumepe YIILB.1.10

Hpymep YIILB.1.1 (6asossit)

Pesynvmam. Jletictyromas mecTHas Harpyska 1000 xH Menpine mpenenbHoft CHIIBI CMSITHS
2834 xH. Tpe6oBarus [1] BEIIOMHEHEL

«Pyunoli» koumpons. ITo 1. 8.1.44 [1]:
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Ab.lcr =4y X @, = 0.3 X 05 =0.15 Mz;

Apmae = (a4 + 2a5) X (@7 + 20,) = (03 +2 X 0.5} X (0.5 + 2 X 0.3) = 1.43 »°.

Mo popmyne (8.82) [1]:

{A,,m,, 1.43
¢, =08 [27% — g8 |- =247
® Ayt Jo1s

Mosny4enHoe 3HaYeHue yaoBueTBOpseT yenosuaM 1.0 < ¢, < 2.5.

ITo popmyne (8.81) [1]:

Ryjoo = PuRy = 247 X 7.65 = 18.896 MITa

Ipu paBHOMEpHOM pacnpeAesIcHHH HarPy3KH 10 IIOIANH cMATUA kodddumuent ¥ = 1.
IpepencHoe 3HaYeHME CHIIBI CMATHA - IIpaBad yacTh dopmynsl (8.80) [1]:

Ny = WRy e Apioe = 1% 18.896 X 10° X 0.15 = 2834 i

3nauenns N, HOIyYEHHEBIE [0 IPOrpaMMe ¥ HPH «PYIHOM» KOHTPOJIE, COBIIA/AIOT.

Ipumep YIILB.1.2

Pesyavmam. Ilpenenvras cuna cmatas 3835 xH Bospocna, 10 CpaBHEHUIO CO 3HAYCHHEM
2834 xH B 6a3oBoM npumepe. TpeGoBanus [1] BEIMONHEHBI.

Mpymep YIILB.1.3

Pesynomam. Ilpepenpuas cuna cMatia 3259 xH Bospocna, 10 CpaBHEHHIO CO 3HAYCHHEM
2834 xH B 6a3oBom npumepe. TpeGoanus [ 1] BEIIONHEHEL

Ipyumep YIILB.1.4

Pesyasmam. Ilpu HepaBHOMepHOM Iepe/iave HArpy3KH N0 ILIOMAKA CMITHA NpeIc/ibHad CHla
cmaTus 2126 kH yMeHpImunacsk, o cpaBHEHMIO co 3HadenneM 2834 xH B 6asoBom npHMepe, &
cocrasnger 0.75 ot 3ot Bemuuuns! — cM. dopmyny (8.80) [1]. TpeGoranus [1] BEImONHEHSL.

[Ipryoveps: YIILB.1.5 - YIILB.1.10

Pesynomam. B 6a30B0M npuMmepe IPU PACIONOXEHMH IUIOINAAKH CMATHS BAAIH OT KpaeB
31eMeHTa DpefensHas cuia ematus Ny, = 2834 kH.

3nauenne N, ymeHsmaercs 5o 1911 kH npu pacnono)xeHyH WiomaiaKa CMATHS:

- 110 Beelt mupuHe 31eMeHTa - npuMep YIILB.1.5, Puc. YIIL1 6;

- ¥ omHOTO Kpas dneMenTa - npuMep YIILB.1.8, Puc. YIIL1 a.

3uauenue N,;, ymensimaercs no 1148 kH npu pacronoskeHuH ITOMAaNK CMATHA:

- y Kpas (Topua) aneMenTa 1o Bceif ero mupuue - npuMep YIILEB.1.6, Puc. YIIL1 B;

- Ha yriry snemenTa - upumep YIILB.1.7, Puc. YIIL.1 r.

ITpn pacrmONOXKEHHH INIOINAfKH CMATHA BONH3H oxHoro kpai siuementa (Puc. YIIL1 e)
sHavyerme N, ymeremaercs xo 2702 kH npu ¢ = 250 mm (nprmep YIILB.1.9) u mo 2564 xH
npH ¢ = 200 MM, T.€., ¥,;, TEM MeHBIIE, YeM GITHKe IIOMAKA CMATHA K KParo 3IeMEHTa.

3naveHus N,,;, OKa3pIBAIOTCA OAHHAKOBBIME B 000MX IpAMepax Kaxnoi u3 map:
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- YIILE.1.4 (Puc. YIIL.1 6) u YIII.E.1.7 (Puc. YIIL1 m): N .= 1911 xH,

- YHLB.1.5 (Puc. YIIL1 B) u YIILB.1.6 (Puc. YIIL.1 e): N,;,= 1148 xH.
D10 O6BACHAETCA TEM, YTO B YKa3aHHBIX HpPHMEpaxX ONMHAKOBB! 3HAYEHHs IIOIARH CMSTHS
Ay 1p; ¥ MAKCHMATBHOR PacYETHOM MIomany A, ;-

Ipumeps YIILB.1.10 - YIILB.1.12

Pezynsmam. B 6az0BoM IpEMepe IPH OTCYTCTBHE KOCBEHHOrO APMHPOBAHMS OpEmeiIbHAA
caiia eMaTas Ny, = 2834 gH.

B npumepe YIILB.1.10 kocBeHHOE apMUPOBAHAE YBETHIWIO 3HaYeHHe N, Jio 3017 xH.

B npamepe YIILB.1.11 yBenudenue muaMerpa cTepxueil cerox 10 10 MM, 110 CpaBHEHHIO ¢
JuamerpoM 8 MM B mpumepe YIILB.1.10, ysemaauno N, n0 3119 xH, no cpaemenmio co
sHagenneM 3017 xH.

B nprvepe YIILB.1.12 ymensmenne paccTOSHEL MEXRY ceTKaMe 10 100 MM, O CpaBHEHHIO ¢
paccrogauem 150 mm B mpumepe YIILB.1.10, ysemmramno A, o 3102 xH, o cpasHemmo co
sHavenneM 3017 xH.

Bo Bcex mpuMepax ¢ KOCBEHHBIM apMHpOBaHWEM 3Hauyedpe N_;, He NMPEBEIMUAET YABOCHHOIrO
sHavenus N, = 2834 «H B 6a30BoM nprMepe 63 KOCBEHHOTO apMEpoBanus (u. 8.1.45 [1]).

YIIL.B.2. PacueT xxe2e300eTOHHBIX 91€MEHTOB Ha IIPOJAABAMBAHNE IIPU
PACIIOAQXEHMN MAOMIAAKN IIPUAOKESHUA HarpysKy BHY TPU ILA0CKOTO
I4eMeHTa

VYemoBus 1 pe3yisTaTh pacieron
Z — npaBas 4acTh dhopmyst (8.96) [1)

Homep He- Venorud pacuetos z Tpebo-
mpEMepa | caeny- Banus [1]
€MBIi’
dax-
TOp
YILB.2.1 | Ilp=m- Ilposepka npounocmu u «pyunoip» koumpons. | 0.60 Bsmon-
mep | Ilnomanka NpANOXKEHHS HArpy3kd (mIoODIaIKa HEHHI

6a30- | mPOZABNHBAHHSA) HAXOMATCA BHYTPH ILIOCKOTO
BbIi | onemenTa (Pmc. YIIL2, a). JleiicTByiomue CHIIBI
F = 200 xH, M, = 65,M, = 28 xHm. Pasmeph
TUIOIARKH TIPOJABHBAHAA A4, = 5690,

A, = 8OO M. PaGomme BBICOTHI cedeHuit
hoy = 185,hy, = 195 M. BeTon  Tomxesbri

xmacca B30, y; = 09. TpeGyerca mpoBepHTH

MPOYHOCTH SIEMEHTA.
YILB.2.2 | Beron | Bnusnue xnacca Oemona. Ilpumar Geronm | 0.54 Brmorn-
wracca B3S. HEHEL
YILB.2.3 | Pasme- | Bauanue pasmepos naowjadku | 0.54 Bzuon-
pBL | npodasnueanun. Pazmeprt INOMANKH HEHBI

TpOJaBNHMBaHus 4, = 600, 4, = 900w
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Puc. YIIL.2 CxeMa pacHeTHBIX KOHTYPOB IIONEPEYHOr0 CEYCHHUS NIPH NPOAABIMBAHHH:

a) — IWIoIaKa MPHIOKEHHUA HATPY3KH BHYTPH ILIOCKOTO 31€MeHTa; 6), B) — To Xe, y Kaps
IUIOCKOT'0 3MEMEHTa; I') — IPH KPecToo6pasHOM pacroNoXeHAH MONCPeIHOH apMaTypEL.

1 - nnomany NPUI0XKEHAT HarPY3KH; 2 — PACUESTHEIH KOHTYp HOIEPEYHOro CedeHns; 2’ —
BTOPO# BAPMAHT PACHOIOKEHAS PACUETHOTO KOHTYpa; 3 — IEHTP TSDKECTH PacHeTHOIO KOHTYpa
(Mecro nepeceaern ocell X u Y1); 4 — MeHTP TORECTH IIOMANKH NPHIOKEHHA HArPy3Ku
(MecTo nepecederna ocelt X 1 Y); 5 — nomepednas apMaTypa; 6 — KOHTYp pacieTHoro
HONEPETROro CeUeHMA Oe3 yueTa B pacueTe MONEPeyHOH apMaTypel; 7 — rpaHuna (Kpaii)
TIIOCKOTO JIEMEHTA.
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VCI0BHS H Pe3yNbTATH pacueToB (IPOJOIKEHHE)

YIILB.2.4 | Apmu- | Bauanue nonepeunozo apmupoéanun. B | 0.37 Bemon-

YIIL5.2.5 | poBa- | mpumepe YIILB.2.4 npunato nomepeuroe |  0.30 HEHEI

YHI.BE.2.6 HHE | apMupoBamMe u3 cTepxkHel @6 A240, mar, 0.30

YIILB.2.7 napaUleNbHEI KOHTYpY, 60 MM, mo 2 cTepxHi B | 041

YIILB.2.8 mpemenax 0.5h, nmo obe cropomet koHTypa. B | (.31
OCTANBHEIX IIpAMepax MEHsIOTCd OTHEIBHEIE
TapaMeTpsl:

- B npumepax YIILB.2.5, YIILE.2.6 ysemuuen
COOTBETCTBEHHO 10 8 H 10 MM nuaMeTp crepixHeit;

-8 npumepe YIIL.B.2.7 ymensmer 1o 50 MM mar,
napaJieNBEHbI KOHTYPY,

- npuMmepe YIILB.2.8 yBemwdeHo mo 3 w=mcno
crepxHelf B mpemenax 0.5k, mo o6e CTOPOHBI

KOHTYpa.
YILB.2.9 Pacuermm 3a  zpanuyeii  pacnonoxcerun | 043 Brmon-
nonepeunoii apmamypsl. PaccTOSHUS OT rPaHVN HEHBI

IUTOMAAKY  TPOJABIMBAHAA A0  TIpaHHI
ronepeyroro apMuposates 200 MM.

ITprmvep YIILB.2.1 (Ga3oBEDY)
Pesynomam. TlpepensHsle ycwmHs: Fy,,, = 664 xH, M, ., = 1996 xHuwm,
Myyue = 166.4 xHm. Jlesas gacte dopmyner (8.96) [1] Z = 0.60 < 1. TpeGopanma [1]
BBIIOTHEHBI.
«Pyunoii» konmpons. Ilo u. 8.1.47 [1]:
hy = 0.5(hy, + hyy } = 0.5(0.185 + 0.195) = 0.190 w.
CoruacHo Puc. YIIL.2:
L,=A, +h;=05+0.190=10.69m;
L =A, +h;=08+0190=099m
TlepaMeTp pacdeTHOTO KOHTYpa NONEPETHOTO CEICHA:
u=2(L, +L,)=2(069+099) =336 m.
ITo dopmyse (8.89) [1):
A, = uhy = 336 X 0.190 = 0.638 M.
Tlo popmyne (8.88) [1]:
Fyue = Ry A, = 1.04 X 10° X 0.638 = 664 k.

Tlo dpopmyne (8.98) [11:
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2 2 0.99°
Wy = —2—=L,L, +-L=069X099 + = 1.010 M%;
X s 3 3
}/ L2 0.69%
Wy, = X =L, +2=099x069+ = 0.842 m?
Yooz
Ilo popmyne (8.94) [1]:

Myypie = RpcWahy = 1.04 X 10° X 1.010 X 0.190 = 199.6 kHw

My oty = RyWypho = 1.04 X 10% X 0.842 X 0.190 = 166.4 xHm,

Cnaraempie siepodt wactd ¢opmyner (8.96) [1] (mpe OTCyTcTBAM mHOIEpedHOHM apMaTypsi

F, swalt = Msw,.mdt = Mm,y,u!r = 0):
F 200 030
Fb ule - ga’ s
M, 65 _ 030
qu!t 199.6 I
M, 2
y = ——
M, . 1664 017
Cornacro IL 8.1.46 11, nocxom,xy M—M"; 030> 0. 57 =015 ®©
L
=017 »o. 5;— =0.15, pUHEMaIOT =2 = 05— =0.15. Jlesas 4acts
My it Fp,ult “x it My ute b.ult
¢dopmyasl (8.96) [1]:
F M, M, _
Z= + + = 0.30 + 0.15 + 0.15 = 0.60.

F, baule Mr;ulr: M yult
3Hadenvs npeieNbHEIX YCUIHA H Z cOBIOajaioT C MONyJEeHHBIMH 10 nporpamMmme.
ITpymep YIILB.2.2

Pesynemam. Tlpepensuete ycumus Fypy,, = 747 xH, Mg,,, = 2245 xHwum,
My .ze = 187.1 xHM Bo3pocin, a neBas 4acts popmynsr (8.96) [1] Z = 0.54 ymenbmHNacs, no
CPaBHEHHIO C COOTBETCTBYIOINHMH 3HAUeHMSIMH Fp,,, = 664 xH, M., =199.6 xHw,
My e = 166.4 xHM, Z = 0.60 B 6asosom npumepe. TpeGosanus [1] BEIIOMHEHEL.

Ipmvep YIILB.2.3

Pesynsmam. Tlpepemsnble ycwms Fy . = 743 xH, My, = 2484 xHwm,
M,y 0 = 211.3 xHm Bo3pocim, a nepas gacth hopmMyims (8.96) [1] Z = 0.54 ymerbmuUnace, no
CPaBHEHHIO C COOTBEICTBYIONMMH 3HaveHMAMM B 6asosoM npumMepe. TpeGosamma [1]
BRIIONHEHEL
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Ilpymeps: YIILB.2.4 - YIII.B.2.8

Pesynsmam. B paccMaTpuBaeMbiX NpEMepax OpefenbHBIE YCHIHA Fyyr, Mpyuie » Moy,
BOCTIpAHHMAacMEIE GeTOHOM, HE M3MCHHIMCH, IO CDAaBHEHHIO C 0a30BBIM IPHMEPOM.
Ipenensreie ycwmus, BOCHPHHHMACMEBIC IIONEPEYHOM apMaTypod, a Takke 3HaYeHus Z
npeACcTABIEHE B Ta0NMHIe.

Howmep npumepa Fowaue » KH M, cun, KHM M, ot KHM z
YIILB.2.4 431.1 129.5 108.0 0.37
YIILE.2.5 663.9 199.5 166.3 0.30
YIILB.2.6 663.9 199.5 166.3 0.30
YIILE.2.7 517.3 155.5 129.6 0.34
YHIBE.2.8 646.6 194.3 162.0 0.31

B mpmvepe YIILB.2.4 yuwmremaercs monmepeuHas apmarypa. CymMMa npefieNbHBIX yCHIIHIL,
BOCIIDHHMMaeMbIX OeToHOM H apmatypoli, Goinbmme, deM 3Ha9eHWA NOpeAeNbHEIX YCHIHH,
BOCIIPHHHMaeMEIX GeToHOM, B 6azoBoM mpmmMepe. ITosromy Z = 0.37 mMensiue, yueM Z = 0.60 B
6a30BOM npHMepe.

H3sMeHeHnne mapaMeTpoB momepeyHoro apMuposaHHs B IpuMmepax YIILB.2.5 - YIILB.2.8, mo
cpapHeHHI0 ¢ mpuMepoM YIILB.2.4, DpuBOAHT X YBEIMYCHWIO WHTCHCHUBHOCTH IOIEPEIHOrO

apMHPOBAHHA ¢, = R—’”g H, KaK CJeJCTBHE, BO3PACTAHWIO NpPENENBHBIX yCHmmif ¥
ymensmermo Z. Onpaxo B npumepax YIILB.2.5 u YIILB.2.6 snaueHus npefeNbHBIX yCUnmii U Z
ONUHAKOBEL OTO BBI3BAHO TeM, 49TO0 3HAYCHMA Fyop + Fuyor  Myxuie + Moy r uiee
Mypure + Moy puu B bopmyne (8.96) [1] DpHHEMArOT COOTBETCTBEHHO He Gomee 2F,.,,,
LMy i1er 2M 00 (. 8.1.50 [1]).

Tpe6oranus [1] Bo Bcex pacCMOTPEHHBIX PUMEPAX BEITOIHEHEL.

IIpymep YIILB.2.9

Pesynvmam. TIo cpaBHEHHIO ¢ COOTRETCTBYIOIMMY 3HAYCHWAMY B 6a30BOM NIpHMEpe, H3-3a
YBEIMYEHHS TEpHMeTpa KOHTYpa pacueTHOTO IIOIEPEedHOro CeYeHWs Mpele/bHEIC
yormms £, = 9804 &Y, M, ., = 426.6 xHy, M, ., = 377.6 kHm ysemmmmmice. Kak
CleACTBHE, 35adcHAe Z = 0.43 yMEHBIHIOCKH, IO cpaBHeHHIO ¢ Z = 0.60 B 6asoBoM mpuMepe.
TpeGorauus [1] BEITOMHEHEL
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YIIL.B.3. PacueT xeae306e TOHHBIX 51€MEHTOB Ha IIPOAaBAVBaHYe IIPH
PacnoA0KeHMM ILAONFAAKYA TIPUAOXKEHNS HAIPY3KHU B YTAY ILAOCKOrO
9AE€MEeHTa

‘VcnoBHA H pe3yNbTaTHE pACHeToB
Z - npapas gacrs ¢hopmynsi (8.96) [1]

Homep Hc- VYcnoBug pacueToB Z Tpebo-
npuMepa | ciemy- Bamus [1]
MBI
bak-
TO0p
YHLB3.1 | Ilpu- IIpogepra npounocmu. IInomazka | 0.70 Bemon-
MEp | IpOJaBIHBAHWS HAXOOUTCA B YLy IUIOCKOTO HEHEI

6aszo- | smementa (Puc. YIIL2, 6). Paccrosnus mo kpaes
BeIi | snemenTa 400 MM. Bee ocTanbHBIE YCIIOBHA TaKkue

Xe, kak B npaumepe YIILB.2.1.
YIILB.3.2 | Teome- | Bnuanue paccmoanuii 0o xpaee nemenma. B| 0.66 Bemon-
Tpus | mpumepax YILB.3.2, YHILB.3.3 paccrosnus Ao HEHBI
YILB.3.3 KpaeB 9JeMeHTa IPUHATH CcooTBeTcTBeHHO | 0.60 Bemron-
800 u 1000 Mm. HEHEI
YNILE3.4 | Apmu- | Brusnue nonepeunozo apmuposarnun, | 042 Bemos-
poBa- | IlomepeuHoe apMHpOBaHHE HPHMHATO TaKHM IKe, HEHBI
uue | xak B mpumepe YIILB.2.4.
YILB.3.5 Pacuem 3a  zpanuyeii  pacnononcenus | 0.83 Brmon-
nonepeunoii apmamypul. PacCTOSHHS OT rpaHHUI] HEHBI

ITOMAaaKY MIPOJABIABAHKAL o rpaHuy
norepeyHoro apMeposanus 200 MM.

IIpmmep YIIIL.B.3.1 (Gasosnwit)

Pesyrvmam. Cornacuo 1. 8.1.46 [1], npH pacmonoeHUH ILIOINA/KU [IPOAABIHBAaHUA B YIIIY
IUIOCKOTO 3JIEMEHTa pAacCMaTpHMBAIOT /B3 BAapHAHTIA pPACYETHOIO KOHTYpa NOIEPEYHOro
CEUECHHS — 3aMKHYTOrO BOKpPYT IUIOINANKHA HOPOJABIMBAHHA M HE3aMKHYTOTO, CIEHYIOMIEro OT
KpaeB IWIoCKoro asjeMenTa. OKOHYATE/PHO [IPHMHHMAIOT Golee OImacHbIM BapHaHT (C MeHbIIeH
Hecyme#f croco6HOCTEI0). Bo Beex mpmmepax paszena YIILB.3, kpome mpmmepa YIILB.3.3,
60mee OMaCHEIM OKA3BIBACTCA BapHaHT C HE3aMKHYTHIM KOHTYPOM.

Ipepensure  yowmast: F,o, = 4525 xH, M, = 887 «xHum,
Myyoae = 56.8 xHym, 3mavenns u3rubalOmpX COCPENOTOYEHHBIX MOMEHTOB OT BHEIIHEH
HATPY3KM C Y9IETOM MJOHONHHUTENBHOTO MOMEHTAa OT BHEUCHTPEHHOIO NPHIOKCHHSI
COCPEHOTOYEHHOM CHIEI OTHOCHTENBHO IIEHTPAa THKECTH KOHTYpa PacHeTHOTo IIONEpPedHOro
ceuenns (m. 8.1.46 [1]) M, = 38.2 kHx M, = 2.2 kHM. Kax BuamO, AONONHATENLHEI MOMEHT
yMeHBIAeT HEePBOHAYANBHO JelcTBylomme MOMeHTEI M, = 65 xHM M, = 28 xHm. Jlepax
qacts popmyst (8.96) [1] Z =0.70 < 1. Tpebopamus [1] BEIONHEEHEL

ITo cpasnenmio ¢ mpuMepoM YIILB.2.1, B KoTOpOM IUIOINa/ika NpOAABIABAHAA HAXOINHYCH
BHYTPH ILUIOCKOTO 3JIEMEHTa, B PAacCMaTpHBAacMOM HpHMEpE 3Ha9Y€HHA NpENEeNBHBIX YCHIHHA
YMEHBNIHITACE, 2 3HAYeHAE Z YBEIHTIIOCH.
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IIpyumeps: YIILB.3.2, YIILB.3.3

Peszynomam. B npumepe YIILB.3.2 yBennueHE! paccTOSHHES JO KpaeB sneMenTa 10 800 MM, o
cpaBHeHHIO C paccrosHusMH 400 MM B Ga3soBoM mpuMepe. B pesynpTaTe npefienbHEIE YCHIMA
Fyue = 610.6 xH, M, ., = 1535 xHwm, M,,,,. = 109.5 xHm Bo3pocim, a jepas dacth
tdopmynst (8.96) [1] Z = 0.66 yMeHbIMIACE, 110 CPABHEHHIO C COOTBETCTBYIONMY SHAYCHASMH
B 6asoBOM npuMeEpe.

3HaueHMs M3rubarOmMUX COCPEJOTOYEHHBIX MOMEHTOB OT BHEIHEH HATPY3KH C YYETOM
JOTOJHUTENBHOrO MOMEHTa OT BHENEHTPEHHOTO IpPHIOXEHUS COCPENOTOYEHHON CHIIBI
M, = 58.0 xHm, M, =220 xHm oxasamucs Gomsure, 4eM B 6asoBoM mpuMmepe. 3TO
o0BACHASTCA TeM, YTO NpPH YBEIMYEHHWHM DPACCTOSHHA JO KpaeB IIOCKOFO 3JeMeHTa
3KCICHTPHCHTET COCPENOTOYCHHOM CHIIEl yMeHbIIaeTcd. TpeboBanus [1] BENTOIHEHSL.

B mpumepe YIILB.3.3 npu namcHelimeM yBeJHYERWM PacCTOSHHII XO KpaeB 3JiEMEHTa IO
1000 MM HamGonee OMacHBIM OKa3BIBAETCS BAPHAHT PAacuETHOrO KOHTYpa, 3aMKHYTOrO BOKDYT
IUIOINANKA NpolaBmBanud. 3Hadenne Z = 0.60 m opegencusie ycmnmas Fy, = 664 xH,
Myzoy = 199.6 xHuM, My, = 166.4 xHM CTaHOBATCA TAKHMA e, Kak B mpamepe YIILB.2.1
OPH PacIONOXEHHHE IUIOMANKY NPOAaBAUBAHAA BHYTPH IUIOCKOTO JJIEMEHTa. DKCICHTPHCUTET
MPHJIOKEHHS COCPENOTOYEHHOR CIIbl paBeH Hyo. Msrubaronye cocpenoToueBHEIe MOMEHTHI
OT BHEMHe# Harpysku M, = 65 xHwm M, = 28 xHwm ocraiorcs Ge3 m3menenmit. TpeGopanus

[1] BEmoOMHEHBL.

IIpmmep YIIL.B.3.4

Pespnomam. 3uavennus NpeNeNBHBIX yCHIHH, onpencndeMbx GetoHOM Fy, ., = 452.5 xH,
Myeaae = 887 kHm, M, ., = 56.8 kHm, Takme xe, xak B 6asopom npumepe. 3navcHEA
NpedeNbHBIX  yCHIHM, oNpemeNseMBIX IomepewHo#l apmarypoit: Fi, ... = 293.8 xH,
Moypae = 576 xHm, M, o = 562xHw. B pesynsrare cnaracMbie B JIeBOH 9acTH
dopmynsr (8.96) [1] ymerpmarorca, W yMeHpmiaerca 3HaucHme Z = (.42, no CpaBHEHHIO C
COOTBETCTBYIOMMMH 3Ha9cHHAMH B 6azoBoM nmpuMepe. TpeGoparmd [1] BEOMHEHEL

B paccMmaTpuBaeMOM IpHMepe 3HaYeHHSA NPERENFHBIX ycHmmi, onmpeReNseMBbIX NOMepedHOMH
apMaTypo#i, YMEHBINAIOTCA, IO CPaBHEHMIO C  COOTBETCTBYIONIAME  YCHIMAMH
Fovgre = 8311 RH, M, .0 = 1295xHM, M, = 1080 xHm B npmvepe YIILE.2.4,
XOTA HmONepedHoe apMHPOBaHAE B 000HX CIIydadx OJHHAKOBO. DTO OOBACHAETCA TEM, YTO B
paccMaTpUBacMOM IIpHMEPE YMEHBINAeTCA NEPHMETP PacdeTHOro KOHTYpa HONEPEeYHOro
CEYCHMA u M MOMEHT COTIPOTHBNECHUA WL, — cM. dopmynsi (8.91) u (8.97) [1].

3magenns H3rmGalomMEX COCPENOTOYEHHBIX MOMEHTOB OT BHEOIHEH HArpy3KH C Y9eTOM
JONOJNHUTENLHOrO Momenta M, = 382 xHm.M, = 2.2 kHMOCTAINCh TAKHAMH Xe€, KaK B
6a30B0M mpaMepe, OCKOJIBKY HE H3MEHHIICA PAaCYETHHIN KOHTYP IONEPETHOrO CEYEHHS.

IIpmaep YIILB.3.5

Pesynomam. 3paueHds NpefenbHBIX ycmimi: Fy.p = 490 xH, M, ., = 1025 xHwm,
Myyury = 67.2 xHM. 3Havenns u3rHOAIONMX COCPENOTOYECHHEIX MOMEHTOB OT BHEIIHEH
HArpY3KH C y9€TOM JOHONHHTENLHOTO MOMERTA M, = 24.9 xHa, M, = 12.1 xHm. Jlepas yacte
dopmynst (8.96) [1] Z = 0.83. TpeGosanus [1] BEMONHEHEL
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YIILB.4. Pacuer ;Keae300eTOHHBIX 91€MEHTOB Ha IIPOAaBAMBaHMe IIPU
PAaCIIOA0XKEHNN TLA0MIAAKY IIPUAOXKEHNA HArPY3KH Y Kpast ILAOCKOrO
BAEMEHTa

VcnoBus ¥ pe3yapTaThl pacyeToB
Z — npasas gacTh Gopmynsi (8.96) {1]

Howmep Hc- YenoBas pacueTo Z Tpebo-
npaMepa | cieny- Banui [1]
eMBIit
hax-
TOop
YILBA4.1 | Hpn- ITposepxa npournocmu. ITnomanxa | 0.63 Bemon-
Mep | HPOJAaBIMBAaHHSA HAXOAUTCA Y Kpas IUIOCKOrO HEHSI

6aszo- | anementa (Pmc. YIII.2, B). PaccrosHue no Kpas
Berii | anementa 400 MM. Bee ocTanbHBIE YCAOBUA TakAe
e, Kak B npumepe YIILE.2.1.

YHLEA.2 |T'eoMe- | Bausnue paccmosnuii 0o xpaee nemenma.| 0.60 Bemon-

TpuA | Paccrosmms no xpaes snementa 800 MM. HEHBI
YILb4.3 | Apma- | Bausnue nonepeun020 apmuposanun. | 0.38 Bemon-
poBa- | ITomepeyrHoe apMupoBaHHe NpPUHATO TaKAM IXKe, HEHBI
HHe | kax B npuMepe YIILB.2.4,
YIIL.5.4.4 Pacuem  3a  2panuyesi  pacnonoxcenun| 0.61 Bemon-
nonepeunod apmamypsl. PacCTosHUA OT IPaHuI] HEHBI

IJIOMaJK¥  NpOHABIMBaHMA N0  IPaHMN
MoNepeyHoro apMupoBanud 200 MM.

Hpyvep YIILB.4.1 (Gasosrrit)

Pezyavmam. Kax n B pasgene YIILB.3, paccMaTprBaroT JBa BapHaHTa pacdeTHOI'O KOHTYpa
momepevHoro ceveHud. Bo Bcex mpumepax pasmena YIILB.4, xpome npumepa YIILE.4.2, Gonee
OIIaCHBIM OKa3BIBAETCA BAPHAHT C HE3AMKHYTHIM KOHTYPOM

Ipepensusie  ycwmas: Fo,pe = 5888 xH, My, = 977 xHwm,
Myyoqe = 2289 xHwm. 3navenus m3rHOAOIMX COCPENOTOYEHHBIX MOMEHTOB OT BHENIHEH
HaIpy3KA C Y9eTOM JONOJHUTENBHOTO MOMEHT2 OT BHENEHTPEHHOI0 HPHJIOMNEHHS
COCPENOTOYEHHOM CHIEBI OTHOCHTENBHO LEHTPa THXECTH KOHTYpa PacyerHOro MOHEepedHOro
ceuennd (. 8.1.46 [1]) M, = 28.0 kHM, M, = 28.0 xHx. Jlepas qacte dopmyisr (8.96) [1]
Z=0.63 < 1. Tpe6oparus [1] BEIIONHEHEL

Tlo cpaBHenmio ¢ npumepom YIILB.2.1, B xoTOpoM miomanka NpoAABIHBAHMA HAXOXWATCH
BHYTPA IUIOCKOTO 3JIEMEHT4d, B PacCMaTPHBAEMOM IpHMEpe 3HAYCHHS NPCHCHBHBIX YCHIMH
By ate» Mpy uy: YMEHBIIAINACE, & SHAYCHUA My .., Z yBemanuck. [lo cpasrennio ¢ nprvepom
YHILB.3.1, B xoTOpoM IIommajKa NpPOAABIMBAHAS HAXOMHTCS B YIy IDIOCKOIO 3JIEMEHTa, B
paccMaTpHBacMOM NpHMepe 3HAYCHHA NPENCIbHBIX YCHIMH YBEJMYHIHCh, a 3HAYCHHE Z
YMEHBIIAIOCH.

Ipmmep YIILB 4.2

Peszynomam. B paccMaTpuBaeMOM NpUMEpE YBEJIHYEHO PACCTOSHHE 7O Kpas 3JEMEHTa A0
800 MM, o cpaBHeHmIO ¢ paccrosiueM 400 MM B Ga3oBoM npuMepe. B pesymbrare HamGonee
ONacCHBIM OKa3ajci BApPHMAaHT pAacdeTHOIO KOHTYPa, 3aMKHYTOIO BOKDYr  ILIOINAJKK
npogaBmuBaHud. 3pauerme Z = 0.60 u npenememble ycuwmus F,, = 664 xH,
My rte = 166.4 kHm, My, = 199.6 kHM cTanoBsTCS TaKuMY Xe, Kak B puMepax YIILB.2.1,
YILB.3.3 npn pachnonoxeHH® IUIOIMAAKH NPOJNABIMBAHHA BHYTPH IUIOCKOrO 3JIEMCHTA.
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OKCHEHTPHCHTET IPHIOKEHHS COCPENOTOYEHHOH CHIBI paBeH Hymo. Msrubaromme
COCPENOTOYEHHEIE MOMEHTE OT BHEITHEH Harpysku M, = 65 xHwm. M, = 28 xHwm ocrarorca

6e3 m3menennii. Tpe6Gopaums [1] BEHIONHEHE!.

ITpumep YIII.B.4.3

Pesynvmam. 3uayeHHs NpefeNbHEIX yCHIHH, ompepenseMeix GeroHoM Fp . = 588.8 kH,
Myzoze = 977 xHM, My, ;. = 228.9 kHM, Taxue xe, Kak B 6asopom npumepe. 3HavcHHA
OpEeNeNbHBIX  YCMUIMI, OIpeleNeMbIX Nomepednoil  apMatypoi: Fi,..., = 382.3 xH,
Moyzaue =635 kHM, M, ., = 1473 kM. B pesynbrate cnaraemple B JIEBOH dacTH
tdopmyner (8.96) [1] ymersmatorcs, B ymensimaerca 3HadenHe Z = 0.38, mo cpaBHenuio c
COOTBETCTBYIOIMUMH 3HaueHHsMHA B 6a3oBoMm npumepe. Tpe6opanus [1] Bemosmens!.

B paccmarpuBaeMOM IpEMeEpe 3HAYCHHA NPEACIBHEIX YCHIIHM, ONpeAeNIeMBIX IOICPeIHOM
apMaTypoi, H3MCHHIVCh, II0 CPaBHEHHIO COOTBETCTBYIOIMMY YCHIMAMHE F,,. ... = 431.1 xH,
Mo pupe = 1295 xHM, M ., = 108.0 xHM B npamepe YHLE.2.4 u cooTseTcTBYIOMIME
younaaMu  Foyop, = 2938 8H, M, .., =57.68Hm M, o, = 562xHue n$pumepe
YIILB.3.4.910 06BaAcHAeTCH ClEAyOMMM. XOTA HONEpEeYHOe apMHPOBaHUE BO BCEX CIydasx
OJWHAKOBO, B pPACCMAaTPHBAaEMOM IPHMEpE, IO cpaBHeHHIO ¢ mpuMepami Y1II.B.2.3 u YIILB.3 .4,
H3MEHAETCS NEPHMETP PacdeTHOrO KOHTYpa IHOIECPEYHOrO CEYEHH ¢ H MOMEHT CONPOTHBIICHHS
W, — cM. dopmyiet (8.91) 1 (8.97) [1].

3HadeHns HM3ruOalomAX COCPEHOTOYSHHHIX MOMEHTOB OT BHEINHEH HAarpy3kH C Y4eToM
JONONHATENEHOrO MoMeHTa M, = 28.0 xHm, M, = 28.0 kH™ OCTAIACH TaKHMHU K€, Kak B

6a30BOM mpuMeEpe, HOCKONEKY HE HIMEHEIICSK PACUETHEIH KOHTYp IIONEPeTHOTO CEYeHH.
ITpymep YIILB.4.4

Pesynomam. 3padenus mpemeNbHBIX ycwmmi: F, ., = 7054 xH, M, .., = 363 xHwm,
Myyane = 122.1 KHM omIMYAIOTCH OT COOTBETCTBYIOmMX ycunmi B mpuMepax YILB.2.9 u
YIILB.3.5. 3@auenms m3ruGaromux COCpeNOTOYEHHHIX MOMEHTOB OT BHEIHeW HarpyskH C
Y4€TOM RONONHHTENLHOrO MOMeHTa M, = 364 wHw, M, = 28.0 wHm. Jlesas wacth gopmysist
(8.96) [1] Z =0.61 coorBercTBeHHO GONBIIE M MEHBINE 3HAYCHHH Z COOTBETCTBEHHO B MPHAMEpaxX
YIIL.5.2.9 u YIILB.3.5. TpeGosanms [1] BemonHeHEL

YIILB.5. PacueT ;ke1e306€TOHHEIX 91€MEHTOB Ha MPOAaBAMBAHME NIPH
KpecToOoOpasHOM pacHOA0XKeHNH IIONePEeYHOli apMaTypH

YenoBas u pe3ynbTaThi pacdeToB
Z — npasas gacth popmyns (8.96) [1]

Homep He- VcrnoBus pacqeToB zZ Tpebo-
OpuMepa | cieny- Banus (1}
€MBIi
dax-
Top
YIL.B.5.1 | Tlpm- Iposepra  npounocmu.  PaccMmatpmpaerca | 0.42 Brmron-
Mep | KpecTooOpasHOE pacHONOKECHHE IOMSPEdHOH HEHBI

6aso- | apmaryper (Pmc. YIIL2, r). XapaKTepHCTHKH
BRI | OmEpedHoro apMppoBaHWA Kak B IIpEMepe
YIILB.24. Paccrosame Mexxay KpaiHEMEH
crepiEaMu L o, = 420 MM, L, . = 720 v, Bee
OCTaJIbHEIC YCAOBHA Kak B npumepe YIIL.6.2.1,
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YcnoBrs M pe3ynTaThl pacueToB (IIPOJONKEHHE)

YILB.5.2 | Apme- |  Bausnue nonepeunozo apmuposanun. | 039 Bemion-
poBa- | Paccrosnme Mexny KpaliHHMH — CTepXKHAMHE HEHB!
HHe | Loy, =540 MM, Lo, = B4OMM.

TIpsmep YIILB.5.1 (Ga3osnwit)

Pesynsmam. TlpemembHble yemmus: Fyup = 6839 xH, My,,, = 1995 kHwm,
Myyue = 1864 KHM, F, . =2925xH, M, =755 xHm, M, =71.3 kHwm,
JleBas gacts dopmynst (8.96) [1] Z = 0.42 < 1. TpeGosanus [1] BpmionseHsL

Ilpymep YIILB.5.2

Pesynomam. Ilo cpaBHeHmIO ¢ 6a30BEIM HpHMEPOM, NpeACHbHEIE YCHIHA F .0 = 683.9 KH,
Mypurw = 1995 xHM, My, = 1864 xHm ocratorca 6Ge3 wm3MeHemwil, a yCHIHA
Fowrure = 3541 kH, M, . ., =988 xHm, M, ... =868 KkHm ypemuummpaorcs. Jlesast
gacTh opmye: (8.96) [1] Z=0.39 < 1 ymenbmaercs. TpeGopanus [1] sbmroHeHE!.

YIIL.B. PexomeHgar 1o OLIeHKe IIPaBUABHOCTH PacieToB

Huxe npuBefeHbl HEKOTOphIC OOIIME MONOXEHHA, KOTOPHIMH CIEAYET PYKOBOZCTBOBATHCS
TPH OLIEHKE [PaBIIILHOCTH PacyeToB Ha AefCTBHE MECTHBIX HArpy3OK.

Pacuemvl Ha mecmHuoe cocamue (cmamue)

1. Ilpun ysenwdeHMH Kuacca GeroHa mpelenbHad cuwia cMaTEsS N, BO3pacTaer — CM.
npumepst YIILB.1.1 1 YIILB.1.2.

2. Ilpu yBeiMdYeHMM pa3MepoB NNOWIAAKH INpoIaBimBaHms cHna N,; BO3pacTaeT — CM.
opumepst YIILB.1.1 w YIILB.1.3.

3. IIpu HepaBROMEpHOH nepefade Harpy3KH HO ILIOMAAH CMITHA CHia N, yMEHbIIACTCA,
TI0 CPAaBHEHHMIO CO CJIydaeM paBHOMEPHOH Iepenadn Harpy3kd - cM. npumeps YIILB.1.1 u
YILB.1.4.

4. BmuiHHe pacnoNOXEHHA IUIOWANKH CMATHA Ha BEIHYHHY CHIH N,;. ONCHHBAETCH
cregyonaM 06pa3oM. [IpH HpoYMx paBHEIX YCIOBHSX MaKCHMAIBLHOMY 3HAYCHHIO N,
COOTBETCTBYET PaciONOXeHHE IUTOMALKH BANH OT KpaeB dnementa - mpumep YIILB.1.1.
Hmxe npeacTapneHsl ApyTHe BapUaHTHI PaclONOKEHHSA IUOMANKM  CMATHA,
COOTBETCTBYIOMME yORIBaHHIO N,y
- BOJIM3H OfHOTO Kpas 3neMeHTa, npuMep YIILB.1.9;

- 110 BCeji [MPHHE B Y OAHOTO Kpas anemenTa, nupumeps YIILB.1.5, YIILB.1.8;
- y Kpas (Topma) SJIeMeHTa [I0 Beeit ero IMpHHE M Ha YIIIy dneMenTa, mpuMeps! YIILB.1.6,
YHOLB.1.7.

5. B caywae pacnonoxxeHMS NJIOMANKH CMATHSA BONM3H ONHOro Kpas SleMeHTa IIpH
YMEHBIUEHHUA PACCTOAHHMS OT [PAHHIE IUIOINAAKH CMATHA KO Kpax 3JICMEHTa 3Ha4YeHHE
N, yMersmaercs — cM. npuMeps! YIILB.1.9 n YIILB.1.10.

6. KocBennoe apmupoBanuMe He ymeHpumiaer 3Hadenue N, — cM. npumepsl YIILB.1.1 m
YINLB.1.11.

7. VYBenuuenme mmaMerpa CTepXHe#l CETOK KOCBEHHOTO apMHMpPOBAHMA M YMEHBIICHHE
PACCTOSAHMA MEXIY CETKaMM He YMEHbINaer 3HadeHue N, — cM. npavepsl YIILB.1.11
YHLB.1.12, YIILB.1.13.
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Pacuemu: na npodasrusanue

1. Ysemugerue Kacca 6eToHA IPABOIMT K YBEIMIEHHUIO HecylleH CIIOCOBHOCTH deMeHTa —
cM. npumepsl YIII.B.2.1 u YITLB.2.2.

2. YBemmueHHe pa3MepoB IUIOMANKH IIPOJABIHBAHAS NPHBOFMT K YBEIHYCHHIO HECYIUeH
criocobHOCTH 3meMenTa — cM. nprmepsl YIILB.2.1 u YIILB.2.3.

3. Tlomepeunoe apMHpPOBaHHE YBENHUMBACT HECYINYIC CIOCOGHOCTE dMIEMEHTA — CM. TIPHMEPbI
YIIL.B.2.1 u YHLB.2.4.

4. VBennmdecHHe HHTEHCHBHOCTH MONEPEYHOTO apMUpPOBAHMA HE YMEHBIIAET HECYITYIO
CIOCOGHOCTE (B HEKOTODHIX CIydasX MOXET He M3MEHHTh ee) — cM. npumeprt Y1I1.5.2.4 -
YIILE.2.8.

5. Tlpu npouux OIMHAKOBBIX YCJIOBHAX PacIHONOXEHHe IIOMANKH HPONABIHBaHUL Y Kpad
IUIOCKOTO 3JJIEMEHTa YMEHBIIAeT HECYIIyI0 CIOCOGHOCTB, IO CPaBHEHHIO CO CIIydaeM
pa3sMeLICHUA INOIAKH IPOAABINBAHHIA BEYTPH ILIOCKOTO IEMEHTA — CM. IIPHMEpBL:

- YIILB.2.1 u YIII.5.4.1 npy OTCYTCTBHY IIOIEPETHOTO 8PMHPOBAHH,
- YIILB.2.4 1 YIII.B.4.3 npn Hanuuuy HONEPETHOr0 apMUPOBAHHS,
- YIILB.2.9 u YIII.5.4.4 nipu pacdeTe 3a rpaHUIe paclOIOKEHHS IONEPETHOM apMaTyphL.

6. Ilpu mpodumx OAMHAKOBEIX YCJOBHSX PacIONIOKEHHE ILIONANKH NPONABIMBAHHUA B YTy
IIOCKOTO 3JIEMCHTa YMEHBINAET HECYIIYIO CIOCOOHOCTE, IO CPABHEHHMIO CO CIIydaeM
pasMeIleHns IUTOINafK IPOJABIUBARNS Y Kpas IIOCKOro 3JIEMEHTa — CM. IIPHMEDBL:

- YIILB.4.1 u YIILB.3.1 npn OTCYTCTBHH ITOIIEPEYHOr0 apMHUpPOBAHHS,
- YIIL5.4.3 u YI1.b.3.4 npu Hamuaey HOmEpeqHOro apMEPOBaHHS,
- YIILB.4.4 u YIILB.3.5 npr pacdere 3a rparnliell paciooXeHAs OTIEPeTHOM apMaTyphl.

7. YBemudeRue pacCTOAHMH KO KpaeB 3MEMEHTa OT IPaHmMmBl IVIOMAAKHA MPONABIHBAHHS,
PacHONOXEHHOH y Kpal H B YIiy IIOCKOTO O3JieMEHTa, YBEIHYHBAeT HECYIIYIo
cnoco6HocTh. HauGonee onacHEIM pacueTHEIM KOHTYD IOHNEPEYHOrO CEYECHHA MOXKET
M3MEHHTEC] € HE3aMKHYTOro (HpH MAaibiX pACCTOAHMAX) HA 3aMKHYTHIE (mpu
YBEJIMYEHHEIX PACCTOSHHAX) — CM. IIPAMEPEL:

- YOLB.3.1, YIILB.3.2, YIILB.3.3 npu momagxe B yIiy SJIEMEHTa;
- YIILB.4.1, YIILB.4.2 npu miiomaxe y Kpas SJIEMEHTa.

8. Ilpu KpectooOpa3sHOM pAacIONOXXEHMH apMaTypsl YBeNWYEHHE PpacCTOSHHSA MEXAy
KpaifHIMM CTEPXKHAMH yBEIMIABAET HECYIIYIO COCOOHOCTh — cM. npumeph YIILB.5.1 u
YHLB.5.2.

IX. I1A0CKOCTHBIE DA€MeHThL

IX.A. PekoMeH a1 110 BHIOOPY IIPMMEPOB 4451 TECTUPOBAHNMS

TIpumepsr Ajid TECTHPOBAHMA PacdeToOB IUIOCKOCTHBIX SJIEMEHTOB PEKOMEHAYETCS BEHIOCHpaTh
Tax, 970051 OHH YUHTHIBAIM JciCTBHE:

- MOMEHTOB;

- MOMEHTOB, IIPONONHHEIX ¥ CIBATAIONIUX CHII;

- NONCPCYHBIX CHIL.
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IX.b. PacueT Ha Ae¥icTBMe MOMEHTOB

IX.B.1. IToAGOp cedenmii apMaTypH

Vonopss B pesyNILTaTH pacueToB

A, - IIOmMak CedeHHd PacTAHYTON apMaTyphl B CEYeHHU SNIEMEHTa, NePIeHNKYIIPHOM

ocH x

AZ, - IUTOIMAb CeYEHHS CKATOM apMaTypHI B CEIEHHH SEMENTA, IEPIEHANKYIAPHOM OCH X
A, - IIOIANk CeYeHHS PACTAHYTOMH apMATyphI B CEYECHHH 3JIeMEHTa, NIEPICHAHKYIIPHOM

ocH y

Agy - TUIOMANp CEYSHHS CXKATOM apMaTyphl B CEUEHHY HIEMEHTA, IEPIEH MKy IPHOM OCH Y
Ag o — TUIONIANL CEYCHHUS BCEH IPONIOABHON apMaTyphl (pacTAHYTOH H CXaTOH) B CEUEHHAX

3JIEMEHTA, ICPHEeEANKYIAPHEIX OCSIM X B Y

Howmep Hc- YcnoBua pacyeToB ITnomans
mpuMepa | cuedy- CeueHHA
eMBblit apMaTyphl,
dax- eM¥/mLm
TOp
IXB.1.1 Tlpu- HooGop ceuenuii cummempuunoit apmamypel. | A =9.56
mep | PaccMaTpmpaercs ILIOCKME  BNEMEHT  TommmHOM | Al =9.56
Gaso- | 300 M m3 Gerona wmacca B30, yp = 0.9. Apmarypa| 4., = 5.00
Buif | knacca A400 B ceueHMIX, NEPIICHEKYIAPHEIX OCAM X K | 4' =500
Y, PacHONOXEHA HA DacCTOAHMAX MO OCmicalimmmx [ , = =2912
rpaHeit: a,= a, =35MM @, = a, =40mm  B|
CEHCHMAX JJIEMEHTa, MEPHNECHAMKYHPHLIX OCIM X H Y,
AeHCTBYIOT m3rHOaromme MOMEHTHI COOTBETCTBEHHO
M, = 60 u M, = 30 xHwn.M, KpyTSHA MOMEHT
M., = 20 xHm/mM. TpeGyercs ompeaenuTs miomags
CEeYeHHsI pACTAHYTOM M CXKaToii apMaTyphL
IXB.12 | Apmu- | ITodbop ceuenuii Hecummempuunoii apmamypst. | A, =9.53
posa- | Ilpu ycmopmsx Gasosoro mpmmepa TpeGyercs| A4, =3.79
HHE | mMOZOGpaTs  IUIOWAZE CEHCHHA  HECHMMCETPHIHOM | A, = 4.79
apMarypael. A, =372
Agsoe =21.83
IX.b.1.3 | beron | Bnuauue knacca Oemona npu cummempuunoii | A, =9.46
apmamype. Ilo cpapHeHmio ¢ 6asoBeM mpuMepoM, | Al =9.46
Knacc 6erona ysemrder a0 B40. Ay, = 4395
AL =495
Ao =28.82
IXb.14 Bausanue wnacca Gemona npu Hecummempuunoti | A, =9.46
apmamype. 1o cpapHermio ¢ nmpuMepom IX.B.1.2, knace | 4L, =3.79
Oerona yeemmrder jo B40. A, =478
A, =372
Ageor =21.75
Ipmmep IX.5.1.1 (6asoBswin)

Pesynemam. Tlomysens1 ciefyromde INOmagi cedenmil apmarypsr A, = AL, =9.56 oM,
Age = AL, =500 o’ A, .,,.=2912 cM?. TTockombKy TIONGUpAeTCs CHMMETPHUHAS apMATyPa, TO
TUTOIA/M CEYEHNA PACTAHYTOH H CXKAaTOH# apMaTyphI PaBHBI
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ITprmep IX.B.1.2

Pesynomam. B 6a3zoBoM mpEMepe IIOmMANb CEHdEHHsS PacTAHYTOH H CKaTOM apMaTypsl
A, = AL, =9.56 oM, A, = Agy = 5.00 cM’. B paccMaTpHBaeMOM HpHMepe ILIONMARb CEUCHHs
pacTaHyTOM apMaTyphl Asx = 9.53 oM, A o = &79 cM® H3MEHHIIACH MAJIO, a IIONAME CEUCHHS
cxatolt apMaTypel A = 3.79 o, Ay = 372 eM? CYIIECTBEHHO yMeHbImnach. OCas
MIOMATE CEYeHHS apMarypsl Agror = 21.83 oM’ yMeHBIMNACH, [0 CPABHEHHMIO C
A 4o =29.12 cM* B GasoBoM mpEMepe.

IIpmmep IX.B5.1.3

Pesynomam. B 6GazoBoM NpuMepe IJIOMANs CEYEHMA PACTAHYTOM H CXKATOM apMaTypsl
Ay = A%y =956 ov, Ay = AL = 500 cM’. B paccMaTpuBaeMoM npHMEpe nonoGpannas
IIOmans CeueHHs apMaTypsl Ay = Aly =9.53 oM’ 4y = A%y = 4.95 cm® HesHauMTENHHO
YMEHBITINACh. DTO CBS3aHO CO CHSXYIOMIMHA 00CTOSTENbCTBAMHE.

Cornacro . 8.1.13 [1], nps CHMMETPHYHOM apMHPOBAHHE HEOGXOZUMO HPOBEPATH BHICOTY
ckaToil 30HEI 6e3 yuera cxarolf apMaTypsl. Ecu 5Ta BEICOTa OKAshIBaeTCA He MEHBINE 2a’, TO
xnacc GeToHa He OKa3bIBACT BIMAHHS H2 HECYINYI0 CHOCOOHOCTH: MOMEHT BOCHPHHMMAETCS
TOJNBKO pacTAHyToH H cxaTodf apmarypoit Ges ydactms GeroHa. B paccMarpuBaemoM ciydae
yKa3aHHOE YCIOBHE He BBHIOJIHACTCS, IUIEY0 BHYTPEHHEH aphl CHII YBEIMIABACTCSA, U IUIOIIAME
CEHeHHs] apMaTyphl HE3HAYNTENHHO YMECHBIIASTCA.

O6mas mWIomams CEHeHNs apMarTypsi Asioe = 28.82 M’ HESHAYMTENHHO YMEHBIIHNACD, IO
CPaBHEHMIO C 4 ,,, = 29.12 cM* B 6230B0M IIpHMeEpe.

Ilpmmep IX.5.1.4

Pesynomam. B npamepe IX.b.1.2 momoGpaHHas IIOMamb CeYeHHS apMaTyphl OKasaiach
paBHOH Ag = 9.53, Al = 3.79, 4., = 4.79,4%, = 3.72 cM’. B paccMaTpuBacMOM mpEMepe
HE3HAYHTENLHO YMEHGLIIRHCH 3HaueHHa Ag = 9.46, AL, = 3.78, 4, =478 oM® . D10
OOBIACHAETCSA TEM, YTO B H3THGAEMEIX dJIEMEHTaX Kijace 6eToHa Mayio BIHSET Ha apMupoBaHue. B
0COGEHHOCTH 3TO KAacaeTcA SJEMEHTOB PacCMaTpHBaéMOro THOA ¢ OTHOCHTENLHO Gonbmioi
mmpuHoii (100 cM) 1 Manoii BeIcoToi (30 cM).

O6mast maomans CeIeHHA apMaTypel Agpor = 21.75 oM He3HAYHTENBHO YMEHBHOINIACH, 0
CPaBHEHHIO C Ag.cor = 28.82 cm? B mpumepe IX.B.1.2.

IX.B.2. Ilposepka apmuposaHus

YcoBHs B pe3yNBTATEL pacueToB

Homep | Uccnexye- YcnoBus pacaeTon TpeboBanus
npu- MEi (1]
Mepa taxTop

IX5.2.1 | Ilpmmep Ilpoeepka npounocmu u <«pyunoil» Koumpoms. | BHIONHEHB!
GasoBeni | PaccMaTpuBaeTcs SIMeMEHT ¢ TEMH XK€ IapaMeTpaMH,
XapaKTepHCTUKAME MATEPHANOB M yCHIHAMHE, 910 H B
npamepe IX.B.1.1. Iltomams ceueHHs crepxHei
apMaTypsl mozofpasa [0 pe3yNbTaTaM PEIIeHHs TOTO
Ke mpmMepa: A, = AL = 1077 o’ (7014),
Ag, == AL, =565 cM” (5012). TpeGyercs npoBepuTs
OpOYHOCTH CEYEHH.
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YcoBus B pe3ynbTaThl pacyeToB
IX.b.2.2 | Apmupo- Iposepka nodbopa MunumanvHOl  nAOWIAOU He
BaHue ceuenun apmamypsl. B ceueHun, NEpNEBAUKYIAPHOM | GbINONHEHbL
OCH X, NPHHATH apMaTypHbie CTepXHH Onmxaiimero
MEHBLICTO JMameTpa, no CPaBHEHHIO c
YCTaHOBIEHHBIMU B 6a3oBoM OpuMepe:
Ay = Ay = 7.92 oM’ (7012).

ITpumep IX.5.2.1 (6a3oBEI1)

Pesyavmam. Ha Puc. IX.1 npencTapieHsl IOIydYeHHBIE IO IPOrpaMMe pe3ybTATH [IPOBEPKH
TpeboBanuit ¢opmyn (8.100) — (8.105) [1]: Kak BumHO H3 pHCyHKa, Bce HEOOXOZHMBIE
TpeGOBaHKS BHIIONHEHEL

Oﬁulme pesyneiaty. HMomexs: , fl 3 i i Bapieie ooidienacan.
Nposepka’ tpopuyn (8.100}-(8.108) CHuNG&2: rpesaaaumu CHulM52 ekINpNHeHLL

NefNe coue- « MoMeNTY, KHWM L {Ecnnpdgonsiad cuna (N, "4

R I My oo,

) 60.00 3000 2000] [<] [ _""":::f,’;‘,'.“g”.nsg i
. nmm&mywm !, -
paseH warudaoutensy Yy Tl

ﬂpoaepxa hopuyn CHUlI52 fisin cosieranus younmi e 1
Ne hopmyric HgrenTsi, kHM Tped
CHuMs2 - TefcTspoume . Bocnplmumaemue CHuns2
101 | My = 6000 | My, it = 9530 ewmommenss
M ygacr = My it - = .
©402) | Myaee = 3000 | My o= 5018 | ewiroaneHy!

: L R N X |
8A035(8.904) | my, = 2000 | Mpmjane = 13770 | anironqenss - |
(2.903).48.105) | " My = 2000 | Megun. = 7548 ewnonnenst

(BAOD) UM gt < Moy ac YV gt - My, ce) - M,,, = 31238] esmonwensr
‘ Wy utt 'anct)Wy,Ar711~M'1,v',act1 Mty - ’ -

WM e - M got VIM o - My et ] - My =

My - My s}y, act} - My =

Puc. IX.1. Pesynsrars! nposepku Tpedopanuii [1]. IIpmvep [X.5.2.1

«Pyunoii» koumpons, Ilo m. 8.1.13 [1] ompemenmum BHICOTY cxatoil 30HBI GeToHa x. B
CEYCHHMH, TICPIEHANKYIPHOM OCH X:

RA, _350x10°x 1077 x 107
R, 15.3 X 103

X = = 0025 M =25¢cM.

B ceuenvy, repneHuKyIAPHOM OCH ¥:

RyA,, 350x 10° x 565 x 107"

= =0013m=13
R, 15.3 x 10° 013 = o

x =

B 0601X cedeHuAX BHIMONMEAETCH yernosue x < 2a'. ITo gpopmyne (8.9) [1]:

M, = RoAg, (ho— 26"} =350X 10° x 10.77 X 107*(0.265 — 0.025/2) = 95.2 xHu

X

My = RA,, (ho—a') =350% 10° x 5.65 X 107*(0.26 — 0.013/2) = 50.1 KHM
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[ockomeky M, . = 952 xkHM > M, = 60 xHm u M, ,, = 50.1 xHM > M, = 30 xHp,
TpebGoBanua dopmyn (101), (102) [1] BemoTHEHEL.
ITo dopmyne (8.104) [1]:

My 0 = 0.4R,b%h = 0.1 X15.3% 10° X 0.3% X 1 =137.7 xHwm.
ITo ¢popmye (8.105) [1]:

Moyyur = 05&(‘49: + 'Asy)ho =
= 0.5 X 350 X 10%(10.77 4 5.65) X 10~* x 0.263 = 75.5 xHwm.

TIocKOMEKY Mypyyue =137.7 > M, =201 Mgy, =75.5 > M, =20 xHy, TpeGopanus
tdopmynst (103) [1] BemonHEHEL.
TpeGosanue dpopmyns: (8.100) (1] BrmonHeHo, HOCKOIBKY

{Mmulc - Mx)(MyM - My) - M;sy =
= (95.2 — 60)(50.1 — 30) — 20% =307.5> 0.

PesyinsTarsl pacdeToB o HPOTPaMMe H «BPYIHYIO» IIPAKTHYECKH COBHAZAIOT.
IIpmmep IX.B.2.2
Pesynomam. TlomydeHs! cieAyIOmye SHAYECHAS IPEACIBHEIX MOMEHTOB!

M, . = 7092 xHm;

M, i = 50.18 kHn;
My = 137.70 xHy;
M, = 56235 xHm

Tpebopauue dopmyns (8.100) [1] He BEIIONHEHO, MOCKOIBKY
(Mo = MY My e — M,) = M2, = —179.63 < 0.

B nmpumepe IX.B.1.1 nono6para MUHMMAaTbHA] IUIOMIANE CEYCHAS aPMATYDEL
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IX.B. Pacuer Ha aeiiCTB¥Ie MOMEHTOB, IPOAOABHBIX ¥ CABUTAIOIMMX CHA
IX.B.1. IIoaAGOp ceueHMit apMaTypEI

VenoBus ¥ pesyibTaTsl pacueios
YcnoBHBIe 0603HAUCHMS TaKHE Xe, Kak B Tabmune n. IX.B.1

Howmep Hc- VYcnosms pacueTo Inomans
mpuMepa | chemy- CedeHHs
€MBIi apMaTypEHL,
dax- eMP M
TOp

IXB.1.1 Tlpu- ITooGop ceuenuii cummempuunoit apmamypul. | A, =6.71

Mep | PaccMarpuBaercs Tako# ke IIOCKHH 5JieMeHT, Kak B | AL, =6.77

6aso- | npuvepe IX.B.1.1. B jomosHeHnHe K MOMEHTaM A, = 6.63
BB | NedicTBYIOT cunbl: cCkuMaomas N, = 4500, AL, =6.63

pacTArHBarOMast N, = 80, CHBHTAIOWAA | 4 . . _ 26 80
Nzy = 400 xH/n.m. Tpebyercs onpeneinTs MIOMans
CEYCHHUS PacTAHYTOH M CXkaroif apMaTyphL

IX.B.1.2 | Apmu- | Ilodbop ceuenuii Hecummempuunoii apmamypsl. | Asx=5.01
posa- |Ilpa ycnosmsix Gasooro mpumepa TpeGyercs | AL, =7.89
Ede | mogo0paTe IUIOWIAAE CEYCHHS  HECHMMETPHUHOM | Ao = 7.14
apMaryphbL. A5 =496
Agror =25.00

IX.B.1.3 | beron | Bausuue knacca Gemona npu cummempuunoii| Asx=4.59
apmamype. Tlo cpasHeHwio ¢ 0a30BEIM IpEMepoM, | Al =4.59

Kiacc 6eTona ysemuden no B40. Asy = 6.84
AL =6.84
Agror =22.86
IX.B.14 Bnusanue xnacca bemona npu Hecummempuuroii | Asx=5.24
apmamype. [lo cpasHenno ¢ npamepoM IX.B.1.2, ximacc | A%, =5.24
6erona ysemader xo B40. Agy=719
A =519
Agror =22.86
Ipimep DX.B.1.1 (6asoBrwi)

Pesyromam. Tlomydens: cieqyiomue IUIOMATH CeIeHHH apMaTypsl Agx = A =6.77 oM,
Agy = Ay = 6.63cM%. Ageoc= 26.80 cu’. TTockobKy OAGHpaETCE CAMMETPHYHAS apMATYPa, TO

IUIOMIATA CEYEHHs PACTAHYTOH H CORKATOH apMaTyphl PaBHEI
Hpmmep IX.B.1.2

Pesynbmam. B GasoBoM npuMepe INIOmAXb CCYECHHA PacTAHYTOM M CXaTOH apMaTypsl
A, = AL, =677 cM?%, Asy = A%y = 6.63 cM>. B paccMaTpuBaeMoM DpHMepe IUIOMANb CEYeHUs
pacTAHyTOH H CHaroii apmarypel Asx = 501, 4 = 7.89, A, =7.14,4,, = 496 oM®
H3MeHmnach. OOmas mmomaap cedeHUA apMaTypbl Aggoe = 25.00 om® yMeHbIIHNAach, MO

CPaBHEHHIO C Agto¢=26.80 cM? B 6a30ROM IpHMepe.
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IIpmmep IX.B.1.3

Pesynsmam. B GazoBoM mpuMepe 06Mman MWIOMANL CEYEHHS aPMATYPH Assot = 26.80 cM®. B
paccMarpuBacMoOM IpuMepe WIomanb A gsoc = 22.86 CymeCTBEHHO YMEHBIIWIAch, TaK Kak
3HaYMTeNbHAs w9acTh COxuMaiomed cmmet N, BocmpuHHMaercs GeToHoM ¢ Bospocmei
TIPOIHOCTHIO.

Ipumep IX.B.1.4

Pesyasmam. B npumepe IX.B.1.2 o6mas mwiomane ce4eHHS apMaTyphl Ag.q, = 25.00 oM. B
paccMaTpHBaeMOM NpHMEpE IUIOmans Agsot = 22.86 cM cymecTBeH O YMEHBIIAIACh, TaK KaK:
3HAYMTENbHAd YACTH CXXMMarome# cuiubl N, BocnpmrRmMaercs OeToHOM ¢ Bo3pocmueit
npourocTeio. Ilo cpaBHeHMro ¢ mnpumepoM IX.B.1.3, sHadeHme Agior = 22.86 o™ B
paccMaTpEBAEMOM IIPHEMEpPE HE H3MEHUIOCH.

IX.B.2. IIposepka apMupoBaHNsa

YCII0BHS ¥ pe3yNIBTaTH PacueTon

Homep | Uccnenmye- Vcnosus pacyeToB Tpe6opanus
npu- MBI (1]
Mepa daxrop

IX.B.2.1| Ilpumep Ilposepka npounocmu. PaccmatprBaeTcs dJeMEHT ¢ | BEINoOmHEHE
6a30BBIf | TEME ~ KE  IApamMeTpaMi, XapaKTepUCTHKAMH

MaTepuayioB H yCHIHAMH, 9T0 M B mpuMepe IX.B.1.1.
Inomans cedeHus crepikHedt apMarTyps! noxoGpana mo
pe3ynbTaTaM pEieHUs TOTO )Ke mpuMepa: Ag, =
Ape= A, = Ay, =679 oM (6012), TpeGyeTcn
TPOBEPHTH MPOYHOCTE CCYCHHS.

IX.B.2.2 | Apmmpo- ITposepka nodbopa Mmurnumansroii nnowiaou He
BaHHeE ceuenun apmamypel. B npamepe IX.B.2.2 B cedennn, | ebtnonHenb
IX.B23 TEpNCHMKYJISPHOM CCH X, MIPUHATHL apMaTypHbie He

CTepXkHHM OmmKaiiimero MEHBINEro MOHaMeTpa, IO | @ulnOAHEHbL
cpasuex{mo C YCT2HOBIEHHHIMH B 0a30BOM IpumMepe:
A=Ay =471 o (6¢10) AHaIOTHYHO B IpAMepe
IX.B.2.3 npumsto A,, = 4,71 cM? (6010).

ITpmmep IX.B.2.1 (6asoBEni)
Pesynomam. Ha Pmc. IX.2, IX.3 mpexcrasneHs! IOJXyYCHHBIE IO IpOrpaMMe Pe3yNbTaThl

npoBepku TpeGoBanmit ¢dopmyn (8.100) — (8.105), (8.110) - (8.115) [1]: Kax BuanO H3
PHCYHKOB, Bce He0OXoMMble TpeGOBaHNS BEIIONHEHEL.
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Puc. IX.2. PesynsTarh ipoBepku TpeGoBanuit popmyn (8.110) — (8.115) [1]. IIpamep IX.B.2.1
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IIprmeps: IX.B.2.2, IX.B.2.3

Peszynsmam. TloxydeHE! CICAYOMuUe 3HAYEHIA OPENENbHBIX YCHINH: MOMEHTOB, IIPOOIBLHEIX
H CABHTAIOMMUX CHIL:

MowmenTsl, KHM

Howmep JelicTRyromme [Ipenensabie
nmpEMepa My ot My e M,, My e My e Mixyute | Moy
IX.B.2.2 571.5 223 20.0 574.8 52.2 137.7 52.8
IX.B.2.3 591.8 36.3 52.8

IpononsHsie ¥ casrraomue cars, KH

Homep JleiicTByromue IpenensHble
mpuMepa N, N N, Mo ute Nyute Nivyarr | Nooyun
IX.B.2.2 | 4500.0 70.0 400.0 4919.8 475.0 1377.0 4024
IX.B.2.3 5065.0 329.8 402.4

B nprmepe IX.B.2.2 He BemomHeHO TpeGoBarme dopmyis! (8.101) [1]:
M, =574B xHM < M, ., = 577.5 kHM
B npumepe IX.B.2.3 He BrmonHeHs TpeGoparus dopmys (8.100) u (8.110) [1]:
(M sie = Moo J(My e — Myaee) — M3, = —199.8 < 0.
(N ue = N YWy e = N} — N3y = —132x10% < 0

B npumepax IX.B.2.2, IX.B.2.3 nonobpana MuHMMaTbHas INIOMATS CEICHAS apMaTypEL.

IX.I'. PacueT Ha gelicTBye IIOIIepEeYHbIX CUA
IX.I'.1. IToaBop rronepeyHoro apMmupoOBaHNA

YcnoBus 1 pesyabTaThl pacdeToB
Fsyoxs 45wy, — WHTEHCHBHOCTH HOTISPEYHOTO apMEpoBarus 1o opmymne (8.59) [1]

Homep Hc- VenoBus pacueros Fswxcr
mpuMepa | ciemy- Fowy
eMBbIi H/mMm
dax-
TOp
IXT.1.1 TTpu- IToobop UHMEHCUGHOCIU nonepeunozo | sy =413.3

Mep | apmupoeanua. PaccMarpuBaeTcs Takoif ke IIOCKHE | gn,y = 155.0
6aso- | s;meMenr, kak B mpmmepe IX.b.1.1. Ha osmemeHnr
BEI | neficTByror momepewssle cmnel @, = 160,
@y = 60 xHmM  TpeGyercs onpexenuts
HHTEHCHBHOCTH IIOIEPEYHOr0 apMUpOBAHHSL.

IXT.1.2 | Beron | Bnuanue xnacca Gemona. 110 cpaBHEHWIO ¢ 6a30BBIM | g, = 266.4
mpuMepoM, Kinace GeroHa yeemuger ¢ B30 no B40. Qary =99.9
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Ipumep IX.T.1.1 (Ga3osbwir)

Pesynsmam. IlonydeHs!l MHTEHCHBHOCTH IIONEPEHHOTO APMHPOBAHHA Qg = 413.3,
Qguy = 155.0 H/mm. TTockonsky @, > @y, TO ¥ Gy > Ty

Ipumep IX.T.1.2

Peszynsmam. Ypenudenre kiacca 6eToHa BeIeT K YMEHBIICHAIO TONEPETHOTO apMAPOBAHUA:
266.4 <413.3,99.9 < 155.0.

IX.I'.2. IIposepka IorepeyHOro apMIpOBaHIL

VcioBus B pe3sylETaTH pacyeToB
Z — neBas 9acth dopmyisi (8.106) [1]

Homep | Hccre- VcioBus pacaeros Z Tpe6osa-
IpH- Aye- uui 1]
Mepa MBI
thaxrop
IXT.2.1 | Tlpamep | Ilposepxa npounocmu u «pyuroit» kowmpoav. | 0.95 | Beion-
6a30Brli | PaccmarpuBaercs 3JIEMEHT C TEMH e ITapaMeTpaMy, HEHBI
XapaKTepHCTHKaMU MaTEPHANIOB B YCHIMAMY, YTO H B
mpumepe IX.I'.1.1. Ilomepeunas apmaTypa Kiacca
A240 noxobpaHa IO pe3y/bTaTaM PEIICHAS TOTO XKe
npuMepa: G = 4454 Himm (5010 ¢ mmarom
15 cM), vy = 201.7 Hum (566 ¢ marom 15 cm)
Tpebyerca IpPOBEpHUTH MNPOTHOCTH 3JCMEHT2 Ha
JielicTBHEe DOHEPEeYHBIX CHIL
IXTI.2.2 | Apmu- Hposepka noobopa Mmunumanenoii | 1.01 He
POBa- | UHMEHCUBHOCIMU nOREPedHo20 apmupoeanus. B BEIION-
HYe | CeYeHHM, NCPHCHAMKYASPHOM OCH X, MPHHATH HEHEI
IONepeyHble CTEpKHM OmDKalimiero MeHBIIETO
IUaMeTpa, [0 CPABHEHHIO C YCTAHOBICHHEIMH B
6a30BOM IPUMEDE: G g = 355,9 H/iMm (508 ¢ mrarom
15 cm).
Ipmmep IX.I.2.1 (Ga3oBEwA)

Pesynsmam. 3uavenne nesoit wactu dopmyist (8.106) [1] pasro 0.95 < 1. TpeGosanus [1]
BBITIOJIHEHEL,

«Pyunoii» konmpons. Tlo dopmyne (8.108) [1]:

Qpy = 0.5R,:bh,, = 0.5 X 1.04 X 10° X 1.0 X 0.265 = 137.8 xH;

@y = 0.5Rybhoy, = 0.5 X 1.04 X 10% X 1.0 X 0.260 = 135.2 xH.

o popmyne (8.109) (1]:

= goloe = 445.4 X 0.265 =118.0 xH;

QSWX

Qawy = Gswyho, = 201.7 X 0.260 = 52.4 xH
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TTo ¢popmyne (8.107) [1]:

Quae = Qpx + Qo = 137.8 + 118.0 = 255.8 kH;

@aae = Cuy + @y = 135.2 + 52.4 = 187.6 kH.

o dopmyne (8.106) [1]:

& , @ _ 160 60
Qx.ult Qy,uit 255‘8 1876

Z= = 095

3Hagenre Z COBIAAAET ¢ NOMYICHHEIM 110 IIPOrpaMMe.,

IMpimep IX.T.2.2

Pesynvmam. Tlonyaens cuexyiomue 3Ha9eHA4 NPeJeNBHEIX IOTEePEUHBIX CHIL:

Quun = 2321 &H;

Qe = 187.6 KH.

3nauennme Z = 1.01 > 1. Tpebopauus [1] He BEmonaers. B npumepe IX.I.1.1 momobpano
MEHUMAIBHOE IIONEPEYHOE apMUPOBAHHE.

IX.B. PexomMeHgaim 110 OLjeHKe IIPaBMAbHOCTY PacdeTOB

Hmxe NPHUBEACHLI HEKOTOPEBIC ofbmue moNOKEHH, KOTOPBEIMA CHEAYET PYKOBONCTBOBATHCA
TIpu OLICHKE NMPABUIPHOCTH PACYCTOB INIOCKOCTHLIX 3NIEMCHTOB.

L

IIp npoumx paBHBIX YCIOBHAX H3MCHEHHEC CHMMETPHYHOTO apMHUpOBaHHS Ha
HeCHUMMETPHIHOE HE YBEIMUMBAeT IUIOMAAb CEUeHMA NPONOJIHHON apMarypel — CM.
IIpYIMEpEI:

- IX.B.1.1 u IX.B.1.2 (pacuer Ha HeiicTBHe MOMEHTOB);

- IX.B.1.1 u IX.B.1.2 (pacuer na geiicTBHEe MOMEHTOB, IIPOAOIBHEIX M CABUrAIONIMX CHJL).
IIpu mpodmx OMMHAKOBHIX YCHOBHMAX IOBHINICHHE Kiacca OSTOHA yMEHbINaeT IUIOIIaxb
CeueHHsd NpOAONBHOH apMaTypsl M HMHTCHCHBHOCTH IIONEPETHOr0 apMHPOBAHHA — CM.
TIPAMEpEI:

-IX.B.1.1, IX.b.1.3, IX.b.1.4 (pacyer Ha HelicTBHE MOMEHTOB):

- IXB.1.1, IXB.13, IX.B.14 (pacger Ha geiicTBHE MOMEHTOB, INpPONONBHLEIX H
CHBUTAIOIIMX CHIT);

-IXT.1.1 1 IX.T.1.2 (pacgeT Ha HeliCTBHE NONEPEUHBIX CHII).

X. TpemmHOCTOVKOCTh HOPMAaAbHBIX CeYeHMI
Xeae300eTOHHBIX 9AeMEeHTOB

B mnacrosimmem [locobmM TpemmMHOCTOMKOCTH HROPMANbHBIX CEYeHHH NPOBEPAOT IO
neopmanmonnoii MoaemH. Pacuer B ofmeM cmydae coctomt M3 AByX sTamos. Ha mepBoMm
ONPEREILAIOT MOMEHTH TPENIMHO0Opa3oBaBHA OT KPaTKOBPEMEHHBIX H MIMTENLHBIX HArpy3oK.
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Ecmu 5TH MOMEHTH OKa3sHBaIOTCA HEe MEHbImE ACHCTBYIOMMX MOMCHTOB, TpPEINHHEI HE
obpasytorcs. Pacyer 3akapumBaroT. TpeGopanns [1] BHIIOMHEHEL

Ecnu ke Xors On OOMH B3 MOMEHTOB TPEHIMHOOODa3sOBaHHA OKAa3bIBACTCA MeEHEBIIE
COOTBETCTBYIOIIETO AEHCTBYIOMEr0 MOMENTA, BHIIONHAIOT BTOpOH 3Tan pacuera. Onpenensior
HENPOJOLKHTENBHOS M HMPOJOIKHTENABHOE PACKPBITHE TpemuH. EcnM 3TH BeNHIMHEL He
MPEBBINAIOT MpefieNbHEX 3Havenuil, TpeGoBanns [1] CYMTAIOT BHIIONHEHHBIMH, B IIPOTHBHOM
Cly4ae HEBBIIONHEHHBIMH.

Tlpn mpoBepke 3HadyeHHHA MOMEHTOB TpPEIMHOOOPA30BAHMSA DPEKOMEHIYETCS YYHTHIBATH
HeoGXOXMMOCTS BBIIONHEHHUS CIEAYIOIMKX YCIIOBHIA:

- ypasneHu#t panHoBecHs (8.26) — (8.28) [1], B KOTOPEIX AeHCTBYIOIME MOMEHTHL M., M, B
ypaBHeHHAX  (8.26), (8.27) [1] 3aMeHMOTCA  COOTBEICTBYIOIIMMH  MOMEHTaMH
TpemuHo0Opa3oBanus;

- ypaBHeHuit (8.29) [1], onpenenmomux pacupenencuue Aedopmanuii 6eToHa MO CEUECHHIO,
npudem pedopmanum B Hambolee pPacIAHYTBIX BONOKHaX OeToHa MJOIDKHEI OBITH PaBHBI
Tpe/ie/IbHbIM 3HAYEHHAM OTHOCHTENBHEX ed)OpMallil GeTOHa IIPH PACTSKEHHH & tatt’

CornacHo ypaeaenuio (8.28) [1], cymma Bcex mpORONBHBIX ycuumii B 6€ToHEe M apMarype
JO/DKHEL OBITH paBHA BHELIHEMY NPONONBHOMY yemnuro. Ilpu m3rube m xocom usrube BHelIHEE
IIPOJIOJIBHOE YCHUIME DPaBHO Hymo. Benemcteme storo B ypasHenuax (8.26) — (8.29) [1]
HOeliCTBYIOIME YCWIHS OTCYTCTBYIOT, M MOMEHTHl TPEIIMHOOGDA30BaHHA OKa3HIBAIOTCH
OJIMHaKOBBIMH I KPaTKOBPEMEHHBIX M JUIMTENBHEIX Harpy3ok. Bo BceX OCTANBHBIX CIIydasx
(BHEEHTPEHHOE CXXaTHe, KOCOE BHEIECHTPECHHOE CXKATHE, BHEIEHTPCHHOE PAaCTKEHHE, KOCoe
BHELIEHTPEHHOE pacTsukeHune) B ypasHeHue (8.28) [1] BxomuT HeHymeBas NPOZOJNBHAs CHIA.
MoMeHTEI TpeilmMHOOOpa3oBaHus I KParKOBPEMEHHBIX W JUIATENGHBIX Harpy3ok OymyT
Pa3HBIMH,

Hmxe npm ommcaHuu ycnoBuii M pe3yNLTaTOB pPacyeToOB MCHONB30BAaHEI CIIEAYIOLIHE
0003BaYCHHU:

-M, M_,_— COOTBETCTBEHHO MOMEHT JefCTBYIONIHII H TPEIUHOOOPa30BaHHA;

- C¢ror Gepome — IUAPHHA PACKPHITHA TPELIHH COOTBETCTBEHHO PAacyeTHas H NpeeIbHAdL.

X.A. PexomeHaaLmm 110 BHIOOPY MPUMEPOB A45 TeCTUPOBaAHMSA

Huxe nepewncrensl (GakTopel, BIMAHWE KOTOPHIX PEKOMEHyeTcS YIMTHIBATB, HPOBEPAS
[paBHIBHOCTS pPAcYeToB TPCHIMHOCTOMKOCTH HODMAIBHEIX CEYeHMH IKene300eTOHHBIX
9IEMEHTOB.

1. Bux HanpspKeHHOrO COCTOSHHSA — M3THO, KOCOM H3rH0, BHEHECHTPCHHOE CKATHE, KOCOE

BHEIIEHTPEHHOE CKATHE, BHEHEHTPEHHOE pacTDKCHHE, KOCOe BHELEHTPEHHOE

PacTXEHHE,

IonGop mnu npoBepKa apMUpPOBaHNS;

Qopma cedeHHs — INPAMOYTONLHOE, TaBPOBOE, HNBYTaBPOBOE, KPYTIOE, KONIBLEBOE,

IPOM3BOILHOE H P.;

Bun 6eTona — TOKeNbIH, MENTKO3EPHACTHIMN, JIETKAK H Ap.;

Bup fuarpaMmMsl cocTosHAS OeToHa — ABYXIMHEHas, TPEXIMHEHHA;

Hamuane wm OTCYTCTRHE NIPeABApHTEILHO HAIPATacMOR apMaTypEL;

Brn HanpsaraeMoit apMaTyphl — CTEpXKHEBas, IPOBOJIOYHAN, KAaHATHA,

Benvaina HaTsDKEHUS HaOpAraeMoi apMarypel;

Haymryme nmy oTcyTCTBHE MOXOHpacMOii COkaTOH apMaTypsl;

10 Hanuwwe 3apanee ycTaHOBICHHO#H apMaTypsl;

11. PactonoxeHne apMaTyphl B CE4CHHM — Y rpaHel, BAONb KOHTYpa U BHYTPH CEYCHH, Ha
Pa3IHYHBIX OKPY>KHOCTAX (JUI KPYITBIX U KOJBIEBbIX CCUCHHIT);

12. Pas6uenue crep)xHel BHYTPH CEYCHHS Ha IPYTIIEL ¢ OAHHAKOBEIME JMaMeTPaMH,

W
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13. CammMeTpHIHOE apMHPOBAHHE;

14. TToxygenne MEHHMAJILHOTO apMHAPOBAHUA IIpY ToAGOpe.

15. inametp crepxHei:

16. matensHOCTD NeHCTBHA HArpy30K;

17. OKCHeHTpHCHTET NIPHIONKEHHA HPOXONBHOM CHNLI (WIS BHEUEHTPEHHO CXATHIX H
BHEIEHTPEHHO PaCTAHYTHIX HIEMEHTOB).

18. YcioBue orpaHHYeHHA PacKPHITHI TPEIIMH — ofecnedenre COXPaRHOCTH apMaTypEl MK
OTpaHHICHHE IPOHHIIAEMOCTH KOHCTPYKIIH;

19. JieficTBrE COXKMMANOLIUX ¥ PACTATHBAOINMX CHIL

ITpumeps! paszenor X.b — X.JK wiumocTpupyIoT IPHBEAEHHABIE BHIIIE NOMOMKEHS.

X.b. U3rmn6

X.B.1. DaeMeHT NPsSIMOYTrOABHOTO cedeHus 6e3 npeABapUTEALHOTO

HAaIIpsDKEHNsI apMaTyphbl, MoAG0P apMHUPOBaHUA

Yci10BHA H pe3yNbTaTEl pacueToB

Homep He- Vemosus pacyeros Pe3ynbTaThl pacyeToB
npumepa | Cre- Konugectro u | IIromans
ay- JHaMETpPHI ceueHus
eMBIit CTepxHeH apMmary-
tax- rpyHmBl pe1, oM?
TOp 1-# 2-i
XB.1.1 | Ilpu- | Hodbop  pacmanymoii apmamypst. | 2025 | 1010 | 10.60
Mep | PaccMaTpuBaeTcd cedeHHE C HapaMeTpamH,
6a30- | XxapaKTepHCTHKaMH MaTepHasnoB H
BRI | apMupoBaHHWeM, kak B mpumepe IY.B.1.1
(751 = 1.0). MOMEHTHL OT KPaTKOBPEMEHHbIX B
JUIMTENBHBIX Harpy3ok coorsercrseHHo 170 u
120 xHmM. TpeGyercs onpemeHTs AHAMETPHL
PacTAHYTHIX  CIEpHEH M3  YCIIOBHA
COXPaHHOCTH apMaTyphL.
Xb.1.2 Be- Bnusnue xnacca 6Gemona. Vcnomssopan | 20020 | 1020 9.42
TOH | TspKenslii GetTon kiacca B100.
XbB.1.3 Bausnue euda 6emona. Wcnoms3zosau | 2025 | 10612 10.95
KEepaM3UTONepIUTO6ETOH Ha  BCIYIEHHOM
TEpIATOBOM Hecke ¢ Mapkofi Io cpemmei
mnotHocts  D1900  xmacca BlS ¢
JBYXIHHEHHOH IHarpaMMoii COCTOSHHA IpH
3HAYEHHAX OTHOCHTENBHBIX JehopMaruii,
npuHATEX B npuMepe IY.B5.1.3.
XB.14 Bausnue Ouazpammesl cocmosnun | 2025 | 1810 | 10.60
6emona. Hcnonp3oBaHa — TpeXIMHEHHAA
JuarpamMma COCTOSHUS O€TOHA.
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VcnoBus u pe3ynsTarhl paceToB (HPOAOIKEHNE)

XE.15 Bauanue euda Gemowa u ouazpammer | 20325 | 1910 | 10.60
cocmonnun bemona. Hcnonssosan
KepaM3UTONEpPIHTOOETOH HA  BCIYYEHHOM
TIEpIIMTOBOM MeCKe ¢ Mapkod mo cpenmueit
wiornoctny  DIYUU  kmacca Bl ¢
TpexiHMHeHHON  AmarpaMmodl  COCTOAHMA
OeroHa Npu 3HAYEHHAX OTHOCHTENBHEIX
Znedopmanmii, npuEATHX B paMepe IY.B.1.5.
XB.1.6 | Ap- | Iod6op pacmanymoi u  cacamoii | 30322 | 306 12.25
ME- | apmamypet. Tlop6upaerca apMarypa
poBa- | pacTsHyTas (3 CTEpXKHA IIepBOH Ipymms) M
HHe |cxkarad (3 CTepKHA BTOPOH IpyIIIbL),
a’ =40 Mm.

XB.1.7 Iodbop cummempuunoi  apmamyper. | 4022 | 2012 | 17.46
Cxaras (a’ = 40 Mm) ¥ pacTaHyTas apMarypa
COCTOAT M3 JBYX Ipymm TaK Xe, Kak
pacTsHyTad apMaTypa B 6a30BOM mnpHMepe:
B2 KpaHHWX CTEpXHS NepBOH Ipynmel H
OIIUH CPEeRHMi CTEPXEHb BTOPOH IPYNIEL
XB.1.8 | Ha- Bnusanue onumenvnocmu nazpysxu. Bee | 2028 | 1020 15.46
TpY- | Harpy3KH CUMTAIOTCH JTHTENHHEIMA. MOMeHT
3xka | pasen 170 xHwM.

Xb.1.9 | Pac- Bnuanue ycnosuii ozpanunenun | 2018 | 1036 15.27
KpHI- | packpsimun mpeuurn. Jomyctumoe
THE | paCKpHITHE TPEINMH OIpeAeNnseTcs YCIOBHEM
Tpe- | OTpaHHYCHHS NPOHMIAEMOCTH KOHCTPYKIHH,
IHH | a He ofecHedeHAeM COXPaHHOCTH apMaTypsl,
Kak B 6azoBoM mpumepe (1. 8.2.6 [1]).

X.B.1.10 | Veu- | Bausanue pacmsazusaiowieii npodonsroi | 2022 | 1025 12.51
Jusa | cuml. Ha 3JIEMEHT ZeHCTBYIOT
pacTATHBAIOMHKE NpORONBHEIE CcHIBI 60 u
90 kH CcOOTBEICTBEHHO OT IIMTEIBHBIX H
KpaTKOBPEMEHHBIX Harpy30K.

XB.1.11 Bnusanue cocumarowieii npodonsroii cuner. | 2022 | 1814 9.14
Ha oneMeHT JeHCTBYIOT —CKUMAIOLIHE
mpogoneHbie cmuel 85 w136 xH
COOTBEICTBSHHO  OT  MJNHMTENBHBIX H
KPaTKOBPEMeHHEIX HarPy30K.

Ipsmep X.B.1.1 (Ga3oswui)

Pesyavmam. [uameTpsi CpefEETo U ABYX KpalHUX CTepHel pacTaHyTOH apMarypel paBHBI
coornem:zmeﬂno 25 1 10 Mm. O6mas nIOmMARs CCYECHHA PACTAHYTOH apMaTyphl COCTaBIACT
10.60 cm”.

ITpimep X.B.1.2
Pespnemam, OOmas. IO CeYeHHs pacTsHyrol apMatypsl B GasoBoM H

paccMaTpuBaeMOM IPUMEpPaX COCTaBisieT cooTBeTcTBeHHo 10.60 1 9.42 cm?. Kak 1 npu pacdere
NPOYHOCTH HOPMATBHBIX CeYeHU, YBeJMdeHWe Kjacca OeToHa IPHBOLMT K CHIDKCHHIO

179




MOCOBHE K CII 63.13330.2012

IUIOMAZ{ CeYCHWA PACTAHYTOH apMaTyphl M3-3a YMEHBIIEHHS BBICOTHI CXKATOM 30HHI GETOHA M
yBeJMYeHns BCIEACTBHE 3TOT0 IUIEYa BHYTPEHHEH Haphl.

IIpymep X.5.1.3

Pesynomam. OOmas IIOMafh CEYEHHS PpacTAHYTOH apMaTypel B pacCMaTpuBacéMOM H
6a30BOM OpHMepax COCTABISET cootBeTcTBeHHO 10.95 oM’ (20025+1018) m 10.60 oM’
(2025+1010). Taxum 06pa3oM, B pacCMaTpPUBAEMOM IpUMepe IUIOMANEL HECKONBKO BO3pOCIa,
XOTA HCXONHEIE JAHHEIE, B OCHOBHOM, COXPaHWIMCE. Y3MEHUIHCE TONBKO 3HAYEHHA Ky H &1, red.

IIpmmep X.5.1.4

Pesynomam. Tlonydena mwiomazp cedenns apMarypsl 10.60 oM? (2025+1010) Takas xe, KaK B
6asoBoM mpuMepe.

IIpmmep X.B.1.5

Pesynomam. Ioxysena mwromans cedenns apmarypst 10.60 oM? (20325+1010) Taxas xe, Kak B
npuMepax 6asosoM B X.B.1.4, Ho Heckonsko Hmke, dem 10.95 cv? (20325+16312) B npuMepe
XBb.13.

IIpumep X.B.1.6

Pesynvmam. TlonydeHEble ILIOMIANE CEYEHHs PacTAHYTOH H cxxaToM apMaTypsl COCTaBISIOT
cootBercTRenHO 11.40 cM® (3022) u 0.85 cM? (3036). O6mias IIOMANs CEYeHHS apMaTypbi
cocrapmger 12.25 cm” [IpH cpaBHEHHM pe3yJIBTAaTOB ¢ NONYYCHHHIMH B 0a3soBOM IpHMeEpe
Heo0X0MMO0 HMETH B BHAY CICAYIOMee.

Ha nnomans cedeHHA pacTAHYTOM apMaTypsl BIMMIOT JBa daxropa. C ofHO#M CTOpPOHEL, BCeE
TPH CTEPXKHSA pPacTAHYTOH apMaTyphl HMCIOT OIMHAKOBHIA JHMaMeTp, H 5TO YBE/IHMYHBACT
miomans cegeHus. C Apyroii CTOpOHEI, HamwuHe C)XXaTO¥ apMaTyphl YBEJMYHBAET IUIEIO
BHYTPEHHEH Hapel CHI, H 5TO yMEHbIIAaeT Inomans ceverns. IIockomsKy Iuiomanp ceweHHd
CKaTod apMaTypEI Majla, €TI0 YBEIMIAIOCH He3HAYHTEIbHO, H PEMIAlOMHM OKa3aliCH HepBhiii
taktop. ITnomans cedeHrs PaCTAHYTOH apMaTypHl YBEIHYHIACH, TI0 CPABHEHHIO C ILIONIAIBIO
10.60 cM?, momydeHHOR B 6a30BOM IpEMeEpE.

IIpumep X.5.1.7

Pesyasmam, TlonyuerHas MIOMAKs CEYCHHS PACTSHYTOR apMaTyps! 8.73 oM’ 2922 + 1912)
OKasanach MeHbIe, eM 10.60 cM* 2025 + 16910) B 6asoBom npuMepe. DTO OGBACHAETCS TeM,
YTO B paCCMaTPHBAEMOM IPHMEpE, N0 CPABHEHHUIO ¢ 5a30BBIM, H3-32 HAIMYMSA CIKATOH apMaTyphI
yBeIH9uBacTCA INEY0 BHYTPEHHEHM Haphl CH, M YMEHBIIAITCA HAIPDKESHAS B apMaType.
O6mas rwiomans ceyeHus apMatypsl 17.46 oM @922 + 2(12), no cpaBHeHHIO ¢ 6a30BBIM
TIPHMEPOM, CYIIECTBEHHO YBEIHUHIIACE H3-32 CHMMETPHYHOCTH apMHPOBAHNSL.

IIpmmep X.B5.1.8

Pesynomam. YsenuieHHe MOMEHTAa OT UIHTENBHBIX HAIPy30K IPUBENO K CYIIECTBEHHOMY
YBEJIMYEHHAIO IUIOMANN CeYeHHS pacTiaHyTodl apMarypel no 15.46 om® 2928 + 1020), oo
cpasrermIo ¢ 10.60 cM” 26325 + 10910) B 6azoBoM mprMEpe.

IIpmmep X.B5.1.9

Pesynsmam. Orpaundenve NPOHHIAEMOCTH KOHCTPYKIUMH NpemBsBider Golee KECTKHE
Tpe6GoBaHAs K PacKpHITHIO TPEINHH, YeM TpeGoBaHue COXPAHHOCTH apMatypsl (1. 8.2.6 [1]). 1o
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BHI3BIBACT YBEIHYEHHE IIOMANM CEYeHHs PACTSHYTOM apMmaryph 15.27 e’ 2018 + 14436) B
PaccMaTpHBaeMOM TIEMEpe, TI0 CPABHEHMIO ¢ mIomanbio 10.60 cv? 2025 + 1910) B 6azoBoM

TpHMepe.
Hpmmepsr X.5.1.10, X.B.1.11

3amenanue. B mpmmepax X.B.1.10, X.5.1.11 HanpsXeHHSHIME COCTOSHWSMM ABISIOTCS

COOTBETCTBEHHO BHEIICHTPCHHOE pPacTPDKEHHE H BHCHEHTPCHHOE CXaTHe. JTH NPHUMEpH!
BKIEOYEHHI B Hacrosmuid paspen «X.b. M3ru6», 9ro6s 4eTKko BBIABATL BAWAHHAE
PACTATHBAIOMMX ¥ CKHMAIOIAX CHIL.

Pesynomam. Pacrsrmsatomue (mpamep X.B.1.10) um okmmaromme (nmpumep X.B.1.11)
OpOZONBHBIE  CHNIBI  COOTBEICTBEHHO  YMEHBIIAIOT ¥ YBEIHYHBAOT  MOMEHT
TPEIIHHEOO0OPa30BaHAS, YBEIHIUBAIOT M YMEHBIIAIOT PACKPHITHE TPEWKMH. DTO, B CBOIO 09€peb,
COOTBETCTBEHHO YBEIMYHBACT M YMEHBINAeT INOIANG CEYCHHS NONOMpaeMol apMarypel: B
npuMepax 6asosoM, X.5.1.10 1 X.5.1.11 mnomamu cedeHns apMaTyphl COOTBETCTBEHHO PABHEL
10.60 cM? (20925+1210), 12.51 cM? (20322+1025) 1 9.14 cm® 2@22+1014).

X.B.2, DaemeHT HPAMOYTOABHOTO cedeHys 6e3 mpesBapuTeAbHOTO
HanpsDKeHMs apMaTypsl, IIpoBepKa apMypPOBaHMsA

YCnoBuA 1 pe3yabTaTH PacyeToB

Homep | Hccrenye- YcioBus pac4eToB Tpebopanns [1]
mpu- MBI
Mepa daxrop
X.B.2.1 ITpumep Illposepra mpewiunocmovikocmu u <«py4Hoii» | BpmonHeRs

Ga3oBbIf | KOHMpOAL. PaccMAaTPHBACTCA TO XKe CEYeHHe, YTo
# B nmpaMepe X.B.ll, ¢ Temm ke
XapaKTepHCTHKaMH  MaTepuaioB.  Pacrsmyras
apmatypa, monoOpanHas B mpEmepe X.B.1.1,
COCTOMT M3 TPex crepxkued 2025+1010,

A, = 1060 cM’. Tpebyercs mpoBepHTH
TPEMUHOCTOUKOCTH CEUCHHS.
X.B.2.2 Vemnus Bnusnue eenuvunvt ycunuii. MomeHT oT| Brmonners

JUIMTENbHBIX Harpy3ok paseH 35 xHwm, a He
120 xHM, xax B 6a30BoM IpHMEDE.

X.Bb.23 Apwmmpo- Bnunnue cocamoii apmamyput. B nononsenne x | BrmonaeHst
BaHHE PACTAHYTOM yCTAaHOBIEHa cxxatasd apMatypa 3012
A400, &' =40 MM (xax B npamepe IY.B.1.7).
Xb24 Bnuanue  dononnumenvnoii  apmamypei, | BHINONHEHE

YCMAHOGTEHHOE 600nb CHCAMOU U  HOKoGbIX
2paneii ceuenua. Bpoms OOKOBLIX H BepxHel
rpameil cevyeHHs JONOJNHHTENBHO YCTAHOBJICHHI 7
crepxueit @12 A400 ¢ mNOmMAmEI0  CeYeHHA
7.92 cM® (kaK B npumepe IY.b.1.8,

XB.25 Hposepra nodbopa munumansvuoii ninowaou | He evinonnenvi
cewenun pacmanymovi apmamypsl. Pacranyras
apMaTypa COCTOMT M3 TpeX crepxHeii 2(325+108,
A, =10.32 cM2, T.6. AHAMETP OJHOTO M3 CTEPIXKHEH,
[0 CpaBHEHHIO ¢ 6a30BEIM IPHMEPOM, YMEHBLIEH C
10 no 8 Mm.
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XapakTepUCTHKH TPEIHHOCTORKOCTH
VcnosHble 0603Ha%€HNUA U HATPY30K M [IHPHHbI PACKPHITHS TPEIMH CM. pasfen X

OfpazoBanye TpeuyH
Howmep npumepa Harpysxu Bemauns! MomerToB, KHM Tpemuns!
M M.
X.Bb.2.1 KpaTKOBpEMEHHBIE 170.0 374 obpasyiores
JUIATENBHBIE 120.0 o6pasyiorcst
XB22 KpaTKOBpPEMEHHEIE 170.0 37.4 obpasyrotes
JUIHTEJIBHBIE 35.0 He 06pasyIoTcs
X.B.2.3 KpaTKOBPEMEHHEIC 170.0 39.6 ofpazyrores
IUIHTEIIBHEIS 120.0 obpazyrores
X.B.2.4 KpaTKOBpEMEHHEIE 170.0 39.9 obpasyiores
JUTATE)IHBIS 120.0 o6pasyrores
X.B.25 KpaTKOBpEMEHHEIS 170.0 37.1 00pasyorcs
JUTHTENIBHBIE 120.0 obpasyrores
PackprITHE TpenMH
Howmep npumepa Bun packpbITHI IIupura packpbiTus Tpemus, MM | TpeGosaums [1]
Tpeuum Qere amlt
Xb.2.1 HENPONOIKHTENLHOE 0.392 0.400 BbINONTHCHE]
NPOJOIKUTENEHOE 0.294 0.300 BBHIIOJIHEHBE
XB.2.2 HEeIPOJIOIDKHTENBHOE 0.308 0.400 BBIIONTHEHBI
IIPOLOJDKATEIIEHOE - - BBITIOJIHEHE]
XB23 HeIPOIOIDKHTENLHOE 0.386 0.400 BHIIOIHEHE]
TIPOJOIDKATENEHOE 0.283 0.300 BEINOJIHEHBI
X.B.24 HEMPOLOJDKHUTEIHHOE 0.357 0.400 BBIIOJIHEHBI
OPOAODKUTENBHOE 0.265 0.300 BHIIONHEHEI
XbB.2.5 HEIPOIOJDKUTEIIHEHOE 0.403 0.400 He GbINONHEHbL
IIPOJIOKHTEIEHOE 0.301 0.300 He GbINONHEHbL
ITprvep X.B.2.1 (Gasosnni)

Pesynomam. MomerTsl 170 1 120 xHM COOTBETCTBEHHO OT HArpPY30K KPaTKOBPEMEHHBIX M
JUMTENBHEIX Oonpllle MOMEHTa TpemuHooOpasoBanud 37.4 xHwm. Tpemmasr o6pasyrorcs.
Henpozomxurensaoe 0.392 mm u mpopomkmtensHoe 0.294 MM pacKphITHE TPEIDHH MEHBIIE
IpexenbHEIX 3HaueHHl (cooTBeTcTBeHHO 0.4 1 0.3 MM). TpeGopanmus [1] BEMIONHEHEL.

«Pyunoii» kompons. Kax yxasssanocs semue (cM. Pasnen X), IposepKy TpeIIUHOCTORKOCTH
OpoBozsT B ABa dSTana. Ha mepBoM STame ONpefeNsfiOT MOMEHTH TPELIMHOOOPA3OBAaHHS OT
KpaTKOBpPEeMEHHBIX H JUIMTENBHBEIX Harpy3ok. Ha BropoM aTame npH HeoOXOZMMOCTH
OIPEREIITIOT HeNPOAOIDKUTENbHOE U IPOAOIKUTEIHHOE PaCKPLITHE TPEIIHH.

BriumcieHns aHaJOrMYHEI BHIIONHEHHBM B IpuMepe IY.B.2.1. Pas6ueka cedenus Ha yuacTKy

W MX HyMepauus nprseess! Ha Puc. IY.S.

1-ii sman.

YpaBHem—m PaBHOBECHA LIS pacCMaTPHBAeMOr0 Ciryqyad HMECIOT BHA!
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(10
i
0= Dy—+Dy5y
Y

Oma Qopmynel aHajormuubi dopmynam (1) B mpumepe IY.B.2.1. 3zecs M . — MomeHT
TpemuHoo6pasopanns. OcTanbHsle 0003Ha4YeHUd TakHe Xke, kak B nmpuMepe 1Y.B.2.1. Kpome
TOTO0, NOJDKHO BEIOTONHATECA €IIE OHO YCIIOBHE:

1
% peue ™ S0+ = Zomax {11)
y

Ota dopmyna aHasTorudHa nepsoit u3 dopmyn (4) B npramepe IY.B.2.1. 3necs:

- £, .ap - IDENEIBHBIC SHAUCHAA OTHOCHTEILHEIX ieopManyii GeToHa IIpH PaCTDKEHHH;

- Zpmax — DAcCTOSHHE MEXIY LEHTIPOM TSKECTH BCEro OCTOHHOIO CeYeHHMsA CEYeHHH W
HEHTPOM TDKECTH Haubolee pacTAHYTOTO y9ACTKA.
Cornacro mm. 6.1.22, 6.1.24, 8.1.30, 8.2.14 [1], ¢

Puc. IY.5, Zppax = 0.27 M.
B pesymeTare  pacyeroB  HONYYeHBl  CHUCAYIONHE  3HAYCHHS  HEM3BECTHHIX:

L =0.0006863 M 7, £, = - 0.00003531. Hcnoms3ysa 5Tu 3HAYEHHS, BEMYMCIUM «BPYIHYIO»

T

3HAYEHHsI XKECTKOCTel Dy,, D4y, Dy3 U IPOBEpHM BHIIONHEHHE yonoeui (10), (11).

Boruucnenus ceemenpl B Tab6mmuy X.1 m aHanorwdms! BemonuenneM B Ta6mupe IY.1
nopumMepa IY.B.2.1 (Cooco6 1). Hexoropad passuua cocrout B cienyomeM. B Tabmane IY.1
IIpY pacyeTe MPOYHOCTHA HOPMANBLHBIX ceucHHIl paboTa 6eToHa Ha pacTsHKCHHE HE YIHTHIBACTCA.
B cronfue 7 Bce pacTATHBAIOUIME HAIPDKEHUS paBHB! HYMO. B cronbue (7) Tabmanet X.1 npu
pacueTe TPENIMHOCTOMKOCTH HODMAIBHBIX CEUCHHH HNpHBEACHBI HEHYJEBHIC 3HaYCHMA
PaCTArMBAIONINX HAIPSDKESHUN, T.€. YIHTEIBaeTCq paboTa 6eToHa Ha pacTAXeHHE.

XapaKTepUCTHKE JHATPAMME! COCTOSHES 6€TOHA TIPH PacTsiKeHHH ONpeIeIIoT mo GopMyram,
aHaNOrHIHEIM (5), ¢ y4eToM yKasaHm# 1. 6.1.22 [1):

prute = otz = 0.00015. B cooTBeTCTBHH C

Obi = Eptreabhi

O = Ry,
NPY 0 SEy < £y, M &, 0y < Epi < Eprz COOTBETCTBEHHO. 311€Ch

R, =1.1MIa, &,,,., -0.00008, &; = 0.00015,

Ey e =—— =13750 Mlla.

bil,red
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OnpepeneHre NapaMeTpoB Ui NPOBEPKH NPaBUILHOCTH pemends npuMepa X.5.2.1
Tabmuna X.1
Beton
i Zy, | AZLEXI0? | A,Z, E,x10% | AE,x10°. £y Cyi» Vi Ds2ix107, | Dysix10%, | Dagix107,
M KHM2 kHM xH MITa KHM xHM xkH
1 2 3 4 5 6 7 8 9 10 11
1 -0.27 31.493 -116.64 432 -0.0002206 -1.618 0.306 9.62 -35.64 132.00
2 -0.21 19.051 -90.72 432 -0.000179%4 -1.316 0.306 5.82 -27.72 132.00
3 -0.15 9.720 -64.80 432 -0.0001382 -1.01 0.306 2.97 -19.80 132.00
4 -0.09 3.499 -38.88 432 -0.0000971 | -0.712 0.306 1.07 -11.88 132.00
5 -0.03 0.389 -12.96 432 -0.0000559 | -0.410 0.306 0.12 -3.96 132.00
6 0.03 0.389 12.96 432 -0.0000147 -0.108 0.306 0.12 3.96 132.00
7 0.09 3.499 38.88 432 0.0000265 0.364 0.573 2.00 22.28 247.50
8 0.15 9.720 64.80 432 0.0000676 0.930 0.573 5.57 37.13 247.50
9 0.21 19.051 90.72 432 0.0001088 1.10 0421 8.02 38.21 181.95
10 0.27 31.493 116.64 432 0.0001500 1.10 0.306 9.62 35.64 132.00
CyMMapHBIe KECTKOCTH 44.93 38.22 1599.95
Tabmuna X.2
Apwmartypa
Z,,| AZ2Ex10°, | AZ E,x10% | AE,x10° g, c,, v Dypx107, | Dpx107, | Da3x107,
£ s s s 5 2
M «HM? «HM KH MIIa xkHwm xHwm xkH
1 2 3 4 5 6 7 8 9 10
0.26 14.33 55.12 2120 0.0001432 28.63 1.000 14.33 55.12 2120

TIOT'OLEET €9 IO M AAI0D01
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TlpaBelie wactu yenosuit (10), (11) paBHEL

Dyt 4 e, =[(44.93 + 14.33) x 0.0006863 - (38.22+55.12)x0.00003531)]x10° = 37.4 xHv;
¥,

y

D, L+ D¢, =[(38.22+55.12) x 0.0006863 - (1599.95 + 212.0) 0.00003531] x10° = 0 kH;
r

¥y
By = Eo + - Zy . =~0.00003531 +0.0006863 x0.27 = 0.00015.
r,

y

W3 nepsoro ycnosms BEAHO, ITO MOMEHT TpemuHoo6pasoBanus M., =37.4 kHwM coBmagaer ¢
NpHBEICHHEM B Ta6mmme «OOpasopanme TpemuH». Bropoe ycloBHE NOKA3BIBAET, 9TO
TpoNONbHAS CHJIa paBHA HYINO, KaK H JOJDKHO OITH npH H3rube. CorliacHO TpeTheMy YCHOBHIO,
OTHOCHTENBHEIE AedopMalay HEHTpa TOKSCTH Harboee pacTAHyTOro yaactka pastst 0.00015 -
HpeJeTbHEIM 3HaueHHAM OTHOCHTE/IBHBIX edopManuii 6eTOHA IPH pacTsDKEHHH.

Bce HeoOxommmble YCIOBHS BBIIONHEHEL MOMEHT TpelIMHOOGDa30BaHHA ONpeHeNcH
[PaBHIBHO.

2-1f aman.

ITockonbKy MOMEHT TpelnuHoobpasoBanus M., = 37.4 xHM mensine AefiCTBYIOIMX MOMEHTOB
170 u 120 xHwm, BO3HHEKAFOIIHX COOTBETCTBEHHO OT KPaTKOBPEMEHHOM ¥ MTHTENBHON Harpy3KH,
TpelmMHbI 06pasyroTcs. [IpoBepyuM IMUPHAY MPONOIDKATENHHOTO PACKPHITHA TPEIHH.

Buavane pemaem ypasrenus (10), B IepBOM M3 KOTOPBHIX MOMEHT TpeIMHOOOpa3oBaHHA M.,
3aMeHseM JeficTByiormuM MomeHTOM 120 xHM oT umaTensHBIX Harpysok. B pesymbrare

TIONy4YaeM CIEAYIOMUe SHAYCHHs HeH3BECTHBIX: L 0.003777 M, &, =0.0001811. Ilposepka

18"

9THX 3HAYCHAN COBEPINEHHO aHAIOrHIHA BRITONHEHHOMN Ha DTamne 1.
Janee no Bropoit n3 gopmy (4) HaxOMM OTHOCHTENBHBIE Ae(OpMANHH apMATYPhL:

E, =€+ —l-Z, =0.0001811 + 0.003777 %0.26 = 0.001163.
r
y

o dpopmynam (6) HaLIPsSDKEHAS B apMaType:
o, =£.E, =0.001163X200000 = 232.6 MITa.

ITo dpopmyne (8.136) [1] Haxomum Ga30BOE PacCTOAHEE MEIKIY TPEIIMHAMH!

A
I, =05-%4,.
A.\‘
ITnomans ceueHus pacTauyToro 6eToHa A,, ONpenenieM IO He NPHBEACHHOM 3xech Tabmuue,

ananormaHoii Tabmune X.1 m mcmoms3yeMoil AN NMpOBEPKH 3HAYCHHIH L =0.003777 M},

Ty

&, = 0.0001811. B cron6ne (7) aroit TabmIEI HeOGXOAMMO MOACYHTATE YHCIO CTPOK (YHCIO
Y4aCTKOB) ¢ pacCTATHBAIOIMME HaNpsOKeHUAMH B Getone. Taxux yuacTKoB okasanock 6. Toraa

Ape = 6 X 60X 3 = 1080 e’
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ITnowuxams cedeHHs pacTAHyTO# apMaTypsl A, = 10.60 om? (2025+1910).

B 3anac npusauMaeM AuaMeTp apMaTypsl PaBHBIM MaKCHMANLHEOMY H3 JHAMETPOB, T.€. 25 MM.
Torna

L =058 5 — 1274 Mm=1274
= =0 1060 MM=lesdcn

ITo o. 8.2.17 [1], serrmmy I reo6xommo npuaEMaTh He Golee 40 cM. IToaromy [ =40 cm.

3gavenne  Kod(pduimenTa Y, YIATHIBAIOMEr0 HEPaBHOMEPHOE  paclpefieleHHe
OTHOCHTEABHBIX AcdopMarmii pacTAHYTOH apMarypbl MeXAY TpeIUHAMH, OIpeJeIieM II0
tdopmyne (8.137) [1]:

v,=1-0.8 Tocre 1-0.38 28.63 =0.902.
A 232.6
3neck:
- Gypee = 28.63 MIla —~ 3HaueHHe HANpPSOKCHAHR B apMarype, HONYYeHHOS BBHINIC HpH

onpeNesieHu MOMEeHTa TpeutHHo06pa3oBanms — cM. cronber (6) Tabmumer X.2;

- 6, = 232.6 MIla - 3HavYeHme HalpsHKCHHH B apMaType NPH pacCMaTPHBacMOM MOMEHTE,
IoNy4eHHoe Bolle 0o dopMyie (6).

IlImprsa packpertys TpemuH o gopmyne (8.128) [1]:

=¢0 yzgil =1.4x0.5%1.0%x0.902 2326
Y s g e T 200000

400=0.294 M.

acrc,i

3necs mo 1. 8.2.14 [1]:

- ¢, = 1.4 — xod>hduIHEeHT, yIUTHIBAIONHMI POAOIDKHTELHOCTS AeHCTBIA HArPY3KH,

- ¢, = 0.5 — koo duImenT, yUuTHBaONWE TPOGIIEL IPONOIEHOR apMAaTypEI;

- ¢ = 1.0 — KO9pPHIMEHT, YIHTHBAIOMMH XapaKTep Harpy)KeHHA.

3nagenue a,., = 0.294 MM coBnanaeT ¢ MPOAOIDKUTENHHOM MIMPHHON PaCKPHITHA TPEIIHH,

mpuBeAeHHO# B Tabnmue «PackpbiTie Tpemme» M npuMepa X.B.2.1.
IIpyvep X.B5.2.2

Pesynomam. Momenr 35 kHM OT JUMTeNBHEIX Harpysok MeHBIE MOMEHTa
TpenwmHOOOpasoparus 374 kHm. Tpemumbl He ofpasyrorcs. Moment 170 xHm ot
KPaTKOBPEMEHHEIX HATPy30K Gonbmme MoMeHTa TpemuuooOpasoBamus. Tpeumns! o6pasyrorcs.
IpomomxurensHoe packprrrie Tpemus 0.308 MM Mesbine fomycTiMoro 0.4 MM B MeHbIIE, YeM
B 6asoBoM mpuMepe 0.392 MM, TOCKONBKY, IO CPaBHEHHIO ¢ 6a30BEIM IIPHMEPOM, YMEHBINHICSK
MOMEHT OT [THTEIILHO# Harpy3KH.

IIpymeprr X.5.2.3, X.5.2.4

Pesynomam. YBenuueHne IOMaKH CEUCHHA YCTAHOBICHHOM apMaTyphl yBETHIMBAECT MOMEHT
TpemmHOO6pasosarus Ao 39.6 u 39.9 xHm B npumMepax coorBercrBenso X.5.2.3, X.b.2.4, no
cpaBHeHwzo co 3HadeHHeM 37.4 xHM B GasoBom mpmmepe. Ilpm 3ToM B Tex Xe IpHMepax
PacKpEITHe Tpeluy Henpoxomkutensnoe 0.386 mm, 0.357 MM u opoxomkurensHoe 0.283 MM,
0.265 MM yMeHbINAeTCS, [0 CPABHEHHIO ¢ aHANOTHYHBIME 3HadeHmsMH 0.392 MM 1 0.294 MM B
6a3oBoM mpumepe.
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ITpymvep X.B.2.5

Pesynomam. B 6asoBoM mpuMepe MOMEHT TpewuHOOOpasoBanus paseH 374 kHwm, a
HENPONOIKUTENLHOE ¥ NPOJIOIKUTENHFHOE PACKPEITHE TPEIHH PaBHO COOTBETCTBEHHO 0.392 u
0.294 MM. B paccMmaTpHBaeMOM IpHMepe YMEHBINCHME AUAMETPa OZHOIO U3 CTEPKHEN MPHREN0
K YMEHBIIEHHI0O MOMEHTa TpemuHooOpasoBanua mo 37.1 xHw, a HenmpozoIDKWTENbHOE H
NPORODKMTENBHOE PAaCKPHITHE TPEIMH YBEIHYHIOCh COOTBETCTBEHHO A0 3HayeHud 0.403 u
0.301 mm. TpeGopanms [1] He BemomseHEl. B mpumepe X.b.1.1 nomobpana MUHHUMaTbHAL
TIIOIIaNh CEYEHH apMaTyphl

X.B.3. DaeMeHT TaBPOBOIO cedyeHusn Oe3 npeABapUTEAbHOrO HAIPKEHN
apMaTypHI, ToA00p apMMpOBaHAsE

VcIIoBHs M pe3yNnbTaTH pacyeroB

Howmep He- VcnoBas pacyeToB PesynbTars: pacueTos
npu- cneny- Komme- ITno-
Mepa eMBbIit CTBO M | IaAb ce-

dax- [Iiua- YeHHd ap-
TOp METps! | MaTypsl,
CTepXKHeH ¢
X.b3.1 | Ilpm- Ioobop pacmanymoii apmamypst. 4925 19.63

Mep | PaccMarpHBaercd TaBpOBOE CEYCHHE C TEMH IKe
6a30- | reoMeTpHYECKHMH pa3MepaMH, XapaKTepHCTHKAMA
BHIH | MaTepHANOB M apMUPOBAHHEM, YTO H B IPHMEpe
IY.B.5.1 (Puc. IY.6). Ha ceuenne peiicTByIOT
usrnbatorqre MomeHtel 180 m 270 xHm ot
COOTBETCTBEHHO  HAIPy30K  JUIMTEHABHBIX M
KpaTKOBpEeMEHHBIX.  Tpe0yercs  ompenenuts
JraMeTp cTepxHel pacTaryroli apMaTypbl.

X.B.3.2 | Apmu- | Bnuanue 3apanee yCmaHOoBAeHHOU GPMAMYPbL 4025 19.63

XE33 ] PoBe Ha npaxtuke wacto Tpebyercs, 9To6Bl AMaMeTpHI 3978 5463

HHe | noxbupaeMsix crepxHed ObUIH He MeHee 3apaHee
3aJjaHHEIX 3HAYCHYH, NONYYIEHHEIX, HAapUMeED, H3
pacdeTa NpPOYHOCTH HOPMAJBHEIX cedeHmil. B
mpuMmepax X.5.3.2 u X.b.3.3 3apaHee 3amanHbIe
JMaMeTphl cTepiHeil paBHEl COOTBETCTBEHHO 22 H
28 MMm.

ITpumep X.b.3.1 (6asosbuir)

Pesynomam.  OOmas  mmomangp  CeYeHWs  pacTSHYTOH  apMaTyphl  COCTaBIIET
A, = 19.63 oM (425).

ITpumeps: X.B.3.2, X.5.3.3

Pesyavmam. B npumepe X.5.3.2 tuamerp apMatypst 22 MM 3aflaH MeHBIIe guaMeTpa 25 MM,
noNy4eHHEOro B GasoBoM mpumepe. B pesynsTare pacueToB AUaMETp YBENHYCH N0 3HAYCHHS
25 MM, Tpebyemoro wu3 ycloBHME TpemuHOCTOMKoCTH. B mpumepe X.B.3.3 mmamerp
YCTaHOBNEHHOM apMaTyphl 28 MM 3amaH Gonsize auamerpa 25 MM, HOIyYeHHOro B 6asoBoM
npumepe. B pesynbTaTe paceToR JUaMeTp He M3MEHMICA. PacueTh! BEITOIHEHB! IPABHIEHO.
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X.B.4. DaeMeHT TaBpPOBOTO CeYeHNsA Oe3 MpeABAPUTEALHOTO HaPsSDKeHUA
apMaTypHl, IPOBEPKAa apMVPOBaHMSI

YcnoBrs B pe3yNbTaThl pacieToB
Homep | MHccnemye- VenoBus pacaeros TpeGosanus [1]
npa- MBI
Mepa taxrop
Xb4.1 IIpamep Ilposepka mpewunocmoiikocmu. | BrnonHens!

6a30BbIit PaccmarpuBaeTcs TO K€ CEYCHHE, 4YTO U B
npumepe X B.3.1, ¢ TeMr xe XapaKTepPHCTHKAMH
MaTepHANOB M TeMH ke ACHCTBYIOIMMIM
MoMeHTaMH. Pactanyras apMarypa, mopoGpatmas
B npumepe X.B5.3.1, cocromT #u3 dYeThIpex
crepxkueit @25, A, = 19.63 cm’. TpeGyercs
IIPOBEPUTH TPENIMHOCTOHKOCTH CEYECHUS.

X.B4.2 | Apmupopanne | Iposepxa nodGopa munumanvhoii nnowiaou | He euinornnens:
ceyenun pacmanymoi apmamypst. PactaHyTas
apMaTypa COCTOMT M3 YeTHIpex cTepxkHelt (322,
As = 1520 cM® T.e. /MAMETP KAXOTO CTEPXHS
ymenbiicH ¢ 25 mo 22 wmM  (6mokaiimrero
MEHBIET0 3HAYEHHUS).

XapaKTepPHCTHKH TPEIIAHOCTOHKOCTH
VenoBsBIe 0603HaueHM 114 HAIPY30K M IMHPHHEI PACKPRITHA TPEMUH cM. paspen X

O6pasopasHue TPEIMH
Homep npumepa Harpysku Bemaunae: MoMeHTOB, KHM Tpemuan:
M M.

Xb4.1 KpaTKOBPEMEHHEIE 2700 40.0 obpasyiorcs

JTHTEIEHEIC 180.0 obpasyloTcs

Xb4.2 KpaTKOBPEMEHHEBIE 2700 35.7 06pasyioTes
JUIATEIIBHEIE 180.0 He 0bpasyoTcs

PackpriTre Tpenms
Homep npumepa Bua packpeITHS ITlnpuna packprTad TpemmH, MM | TpeGopanns [1]
TpeLInH Lore acmu!;

X.b4.1 HETPOROIKHTEIHHOE 0.359 0.400 BBIIOIHEHBI

IPOROJDKHUTENHHOE 0.256 0.300 BRINOJHEHBE
Xb.4.2 HEMPORODKHTEIHHOE 0476 0.400 He BbINONHeHbL
IPONOJDKHATEIEHOE 0.346 0.300 He GLINORHEHbL

IIpymmep X.B.4.1 (Gasosruit)

Pesynsmam. Moments 270 n 180 xHM OT COOTBETCTBEHHO HATPY30K KPaTKOBPEMEHHEIX I
JUMTeNbHEIX Gonbme MoMeHTa TpemmmooOpasosaHms 40.0 xHwm. Tpemmuer oGpasyiorcs.
Packprrrue Tpemue HempozomkurensHoe 0.359 MM m npopomkurensaoe 0.256 MM MeHBINE
npenensHBIX 3Hagenuii (cooTsercTBerHo 0.4 1 0.3 MyM). TpeGoBars [1] prmoNHEHEL.
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ITpivep X.5.4.2

Pespnomam. B 6azosom mnpumepe MOMeHT TpeuuHoobpasosanusa pasen 40.0 xHm, a
HENPOJOKMTENEHOE ¥ MPONODKHTENHHOE PACKPEITHE TPEIIMH paBHo cooTBeTcTBerHO 0.339 M
0.256 MM. B paccMarpuBaemoM IpHMepe YMeHBUIEHWE JMAMETPa KAXIOTO cTepxasd ¢ 25 no
22 MM npEBENO K YMeHbIIEHHIO MOMeHTa TpemmHOoOpasopamns mo 35.7 kHm, a
HEMPOAO/DKHATENBHOE ¥ IPONOJDKHTENbHOe PACKPHITHE TPEIHH YBEIHIHIOCH COOTBETCTBEHHO
1o 3uagesmit 0.476 u 0.346 M. TpeGosanms [1] He Bemonuenst. B npamepe X.B.2.1 mopo6pana
MUHMMATbHAA UIOMENh CEYeHHs apMaTypPEI

X.B.5. DaeMeHT HPAMOYIOABHOTO CeYEeHNA C IPeABaAPUTEABHBIM
HanpsoKeHMeM apMaTypH, POBepKa apMUPOBAHMI

VYcnoBuAa 1 pe3yibTaThl pacieTon

Homep | Hccnenye- ‘Ycmosus pacdeTos Tpe6opanus [1]
pH- MBIt
mepa tdaxtop
X.B.5.1 TIpumep Tlpogepka mpewjurocmoiixocmu. | BrimonHeHs!
6asoppiif | PaccMaTpuBaeTcA HpAMOYTOJNBHOE CEYEHHE CO
cnegyromuMH mapaMerpamm: b = 300 MM

h =700 MM; a = 50 MM; GeToH TsKenbIH Kiacca
B25. Hcnonesyerca ABYXIHHEHHad HFHarpaMma
cocrosnus OeroHa. PacTiHyTad mpeaBapHTENbHO
Hanpsraemas apMmarypa kiacca A800 cocrouT u3
Tpex crepxmeii @20. Ha ceuenwe neliciEyror
merubatomue MomentHi 400 m 300 xHm or
COOTBETCTBEHHO HAIPY30K KpPaTKOBPEMEHHBIX H
JUIMTeNbHbIX. HanmpsDKeHHs HaTsDKEHHA C YIETOM
Bcex motepb 550 MIla. Tpebyercs mposepurh
TPEIIMHOCTOHKOCTE CEUCHHSA.

XB.52 Apmupo- Bnuanue cacamoii nenanpazaemoii apmamypet. | BeionHens!
BaHHE Cxxatas apMaTypa COCTOMT u3 3 crepkHedt @12
A400, &' =40 Mu.

XB.53 Bnuanue eenuuunvl HAMANCEHUA apmamypsl | BbinonneHs
HanpspkeHds HaTsKeHWA € YYeTOM BCEX IOTEPh
500 MiTa.

XapaKTepHCTHKH TPEIHHOCTOHKOCTH
VYcnoBHBIe 0603HaYeHus 19 HArPY30K M IIMPHHEL PACKPBITHS TPEIMMH cM. paszen X

O6pasoBaHie TpeluH
Homep npumepa Harpy3xu Bemunne! MOMEHTOB, XHM Tpemuss!
M MC]’C
X.b.5.1 KpaTKOBPEMEHHEIE 400.0 127.8 obpasyroTcs
JUIHTENBHEIE 300.0 obpasylorcs
X.B.5.2 ATKOBpEMEHHEIE 400.0 135.0 obpasyrorca
IUTATENHLHBIE 300.0 obpasyrotcs
X.Bb.5.3 KpaTKOBpEeMEHHBIe 400.0 1224 obpasyrotcs
JUTHTENBHBIE 300.0 obpasyrorca
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PackpriTre Tpemuy
Howmep npumepa Bun packpsITas I1lupyna packpbITs TpemmH, MM | Tpe6Gosamms [1]
TpeImHH Bere Lercutt
XB.S5.1 HENPOJOJDKUTENHHOE 0.194 0.300 BBINOJIHEHBI
IIPORONKUTENBHOE 0.105 0.200 BBHIONHEHbI
X.B.5.2 HENPOJOIDKUTEIHHOE 0.183 0.300 BEHIIONTHEHEL
TIPOAOIDKUTEHEHOS 0.092 0.200 BBITOTHEHE]
X.B.5.3 HEIPOROIIKHTEIEHOE 0.213 0.300 BEITIOJTHEHE]
TIPOJIOIDKUTEILHOE 0.123 0.200 BBITIOJHEHEI

Mpumep X.b.5.1 (Ga3oBbui)

Pesynomam. Momentsl 400 u 300 xHM OT KpaTKOBpEMEHHBIX M [UIMTENBHBIX HArpy3oK
Gonpme MomeHTa TpemmHooOpasosanms 127.8 xHwm. Tpemmmsr ofpasyrorcs. Packperrue
TpemuH HenpopomxuresbHoe 0.194 MM 1 mpopokurensHoe 0.105 MM MeHbIe IpefenbHBIX
snagenwii (coorsercTBeHHO 0.3 1 0.2 MM). TpeGopanmns [1] BemomHens!.

IIpmvep X.B.5.2

Pesynvmam. B paccMarpuBacMOM IpHMepe H3-3a AOMONHWTENBHOH CXaToff apMaTypEl
MOMEHT TpemmHoo6pazopanus 135.0 xHwm oxassiBaerca Goneme, uem 127.8 xHwm B GazoBom
HpuMepe, a PacKpBITHE TPemUR Henpozomkutenabroe 0.183 MM 1 nponomxurensnoe 0.092 MM
MeHEIIE COOTBEeTCTBYIOMmMuX 3Havenmit 0.194 MM & 0.105 MM B 6a30BOM puMepe.

ITpumep X.B.5.3

Pesynomam. B paccMaTpHBacMOM IpHMepe, IO CPaBHEHMIO C 6a30BBIM, CHIDKCHA BEMUUHMHA
IpeABapUTENLHOTO HaTskeHHs apMarypsl ¢ 550 g0 500 MIla. B pesymbrate B
paccMaTpHBaEeMOM IIpHMepe MOMEHT Tpenuuoo0pasopanus 122.4 kHM okasbiBaeTcs MeHBIe,
gem 127.8 xkHm B 6asoBoM mprMepe, a packphITHE TpelUH Hempomomkurensnoe 0.213 MM u
nponomxurensaoe 0.123 MM Gonsmie coorsercTByronmmx 3HadeHwit 0.194 mm m 0.105 MM B
6asoBom puMepe.

X.B.6. DaemMeHT AByTaBpOBOrO (IPOM3BOALHOTO) CEHEHMA C
npeasapUTeAbHBIM HaNIpsDKeHNMEM apMaTyPH, IPOBepKa apMHUPOBaHIAS

VcIoBHA H pe3yIbTATHl pacieToB

Homep Hccnenye- VenoBra pacaeroB Tpebosanus [1]
npu- MBI
Mepa ¢axrop

XB.6.1 Ilprmep Ilpocepka mpeujunocmoiikocmy. | BrIIOTHEHE!

Gazopeni | PaccMaTpuBaeTcs T0 XKe CeYeHHE, ITO M B IIpUMeEpe
IY.10.1, ¢ TemMm e XapaKTEpUCTHKAMK
MATEpHANoB U TeM e apmupoBanvieM. Ha cevenre
pAedictBylor m3rmOatormme MomeHTH 1100 m
990 xHM  COOTBETCTBEHHO OT  Harpysox
IVIMTENBHBIX M KpaTKoBpeMeHHBIX. TpeGyercs
NIPOBEPHTH TPEIMHOCTOHKOCTD CEYEHMA.

XB.6.2 | Apmmposa- Bauanue eenusunvt Hamasxcenus Hanpazaemoii | BrinonHeHs
Hue apmamypsl. BemmdquHa HaTSDKCHHS apMaTypsl C
ydeTroM Bcex Hotepp mpumsAta 650 MIla, a me
870 MITa, xax B 6a30BOM ITpUMeEDE.
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XapaKTepHCTHKH TPEIMHOCTOHKOCTH
VYenosHsle 0603HAYESHIA JIS HATPY3OK ¥ IMHPHHE] PACKPHITHS TPELIUH CM. pasaen X

ObpasoBanue TpemuH
Homep wpuvepa Harpyakn BenuuuHe! MomerToB, KHM TpemuHsl
M Mere
X.B.6.1 KpaTKOBPEMEHHEIE 1100.0 434.4 obpasyrorcs
JAnuTeAbHBIe 990.0 obpasyiorcs
X.B.6.2 KpaTrKoBpeMEeHHbIe 1100.0 3585 obpasyrores
JUTHTENBHBIC 990.0 obpasyrorcs
PackperTie Tpenms
Howmep nprmepa Buz packpsrrus Ilupyna packpbITis TpemuH, MM | TpeGoBanus [1]
TpemuH acr‘c acrc-ult
X.B6.1 HENpPOAODKUTENHHOE 0.193 0.300 BEITIONHEHE
HPOJOJDKUTENBHOE 0.152 0.200 BBIIOTHEHBI
X.b.6.2 HEIMPOIOIKUTENLHOS 0.279 0.300 He BbINONHEHbI
IPOJOIKUTENBHOE 0.238 0.200 BBITTONIHEHBI

IIpumep X.B.6.1 (Gasosbin)

Pesynemam. Momerts: 1100 xHM u 990 kHM COOTBETCTBEHHO OT KpaTKOBPEMEHHBIX H
IUINTENbHEIX HArpy3ok Oomblle MOMEHTa TpelquHooOpasoBamms 4344 xHM. TpemmHe
obpasyrorcs. Packpritue Tpemmus Henponomxurensaoe 0,193 mm u npogomxurensHoe 0.152 MM
MeHblIITe IIpefesbHbIX 3HaueHi (cootBerctBeHHo 0.3 u 0.2 Mm). TpeGosauus {1] BbmomHeHsL.

Hpumep X.B5.6.2

Pesynomam. VI3-3a CHIDKEHHS BEIMYHMHEI HATAKCHHA apMATYPHl B PACCMAaTPHBAEMOM IIPHMEpPE
MOMEHT TpeuaHooGpasoanus 358.5 kHM okasnBaerca menbme, deM 434.4 xHwm B 6azosoM
HpUMepe, a pacKphiTHe TpellnH HenpoxomkutenbHoe 0.279 MM u npoxomxutenbroe 0.238 MM
6omsme coorBercrByfommx 3Havenuit 0.193 MM m 0.152 MM B Gasopom mnpumepe. s
HETIPONOIDKUTENBHOrO PacKphITHA TpellMH Tpebopanus [1] Bemonuensr (0.279 MM < 0.3 Mm), a
JJ15 IPONOJDKATENBHOTO pacKpsITHA He BhmomeHs: (0.238 MM > 0.2 Mm).

191




HOCOBME K C1I 63.13330.2012
X.B. Kocoit n3rud

X.B.1. DaeMeHT NpAMOYroabHOTO CedeHns 6e3 npeApapuTeAbHOro
HAIIpsDKeHMA apMaTypHl, Moa400p apMMPOBaHNUA

Ycnosus u PE3YALTAaThI PacueTOB

Homep Hc- Ycnoeusa pacaeros PesynsTaTh pacueroB
npu- CHemy- Komuuectso u | IDromans
Mepa eMblit JHaMeTpHI ceYeH

¢ak- crepxuei apmary-
TOp TPYyInsL peL, oM’
1-i 2-#

XB.1.1 | Tipw- Hodbop apmamype.. Paccmatpusaercs | 4018 | 4010 | 13.32
Mep | cedeHHe C MapaMeTpaMH, XapaKTepHCTHKaMH
6a30- | MaTepHanoOB H apMHPOBaHHEM, KaK B IpAMepe
Boii | IY.B.1.1  (Pmc. IY.11). Hcnomssyercs
TpexJuHeHHas JAuarpamMma COCTOSHUA
6erona.  Msrubatomme  MOMEHTH  OT
KpaTKOBpEMEHHbIX Harpy3ok M; = 50 u
M, = 95 xHM, OT NIMTENEHLIX HArpy3oK
M, = 40 m M, = 45 xHwm. Tpebyerca
OIIpEHeNHTE THAMETPHI CTEpKHEH ABYX IPYIIT
Tak, 49robsl obecmedMTH  COXPaHHOCTB
apMaTypél.

X.B.1.2 | beron Bnuanue xnacca Gemona. Hcnonnsosan | 4018 | 408 12.19
nerkuii 6eron kmacca Bl12.5 Mapku Mo
cpegueit mnorrocTd D1100 (xak B mpuMepe
IY.B.1.2).

X.B.13 Baunnue ouazpammot cocmosnun | 4918 | 4010 13.32
Oemona. Hcrons3oBaHa — JByXJMHeiHHasg
JuarpaMma  cOoCTOsHuA  Oeroma  npm
OTHOCHTENEHOM AeDOPMAIHE £y re=0.00008 .

IIpymmep X.B.1.1 (6a30Bb101)

Pesyapmam. O61mast 1nommans CEUSHH apMaTyps coctasiser 13.32 oM’ (418+4010).
IIpvvep X.B.1.2

Pesynernam. OO6mas miom@ans CedeHHs pacTAHYTOH apMaTypel B GasoBoM H
paccMaTpHBAacMOM IIPUMEpaX COCTABIAET COOTBETCTBeRHO 13.32 e (4B18+4(10) m 12.19 cm®

(4918+4@8). Vermuenne kiacca 6eToHa IPHBOAKT K CHIDKEHINO IUIOMA/H CEYEHHS apMATYDEL

IIpyvep X.B.1.3
Pesynomam. B paccMmarpEBaeMOM NpuMepe OpH ABYXIHHEHHON AuarpamMme IUIOmIaZD

ceuenus roxoGpanHolt apMarypsr 13.32 oM? (4018+4010) oKazanack Takoil ke, Kax B 6a30BOM
IpHMepe IIPH TPEXIMHEHHOM nuarpamme.
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X.B.2. DaeMeHT IpsIMOYrOABHOTO ceveHns 6e3 mpejBapnTeIbHOTO
HaIpsDKeHMA apMaTyphl, IPOBEPKa ApMUPOBAHMS

VCOBHS 1 PE3yILTATEL PACUETOB

Homep | MHccnexye- Vcnosus pacderos Tpebopanns [1]
[pH- MBI
Mepa daxrop
XB21 Ipumep IIposepka mpeujunocmoiixocmy. | BIONHEHE
6asoBbiif PaccmarpeBaercs TO Ke CEYCHHE, YTO0 H B
mpumepe X.B.1.1, ¢ TemMm xe XapaKTepHCTHKAME
MarepHaloB H TEMH ke  JeHCTBYIOLUMM
MOMEHTaMH. ApMaTypa, nofobpaHHas B IpuMepe
X.B.1.1, uMeer miomags HONEPEYHOIO CEICHHA
13.32 oM’ (40318+410). Tpebyerca mpoBEpHTH
TPEIMMEOCTORKOCTE CEYEHH.
X.B.2.2 | Apvmporasue | IIposepka noobopa munumanvroii nnowadu | He evinornenst

cedenun pacmAHymoii apmamypei. Apmarypa
AMeeT [UIONAZh TIONepevHoro cederns 12.19 cm’
(4018+408), Te. B 4 CIepKHIX AUAMETD
ymenbmer ¢ 10 1o 8 MM (6mnkaitimero MeHsIero
3HAYEHHA).

XapaKTepACTHKM TPEIIAHOCTOHKOCTH

VenosHele 0603HaYeHNA M) HArPY30K ¥ IMMPHHE! PacKpPHITHA TPEIMUH cM. pasgen X

O6pa3oBaHKe TPemKHH
Homep | Mo- Harpysxu Bemmaune: MoMeHTOB, KHM Tpemuss
OpHMe- | MeH- M M.
pa THL
X.B.2.1 M, | KpaTKOBpeMeHHbIE 50.0 14.6 olpasyiorcs
JUTHTE IbHEIE 40.0 o6pasyoTcs
M, | XpaTKOBpEMEHHEIE 95.0 54.1 obpazyioTes
JUTHTEIbHBIC 45.0 He 00pa3yloTcs
XB22 | M, |KpaTKoBpeMEHHBIC 50.0 142 obpasylorcs
JUTHTENBHEIC 40.0 obpasyoTcs
M, | KpaTKOBpeMeHHEIE 95.0 52.8 obpa3zyiorcs
JUIMTENHHEIC 45.0 He o0pasyioTcs
PackprITHe TPEHHHE
Homep | Mo- Bug packperras Illmprina pacKpHTHS TpemuH, MM | Tpe6opanus [1]
mpuMe- | MEH- TpemMH [ 3 Aroute
pa THI
X.B2.1 | M, | HEOPOROLKHUTEIHHOE 0.346 0.400 BBITIOJTHEHBL
TIPOXODKHTENHHOE 0.286 0.300 BBHIONHEHE!
M, | HenpogoLxmTENBHOE 0.109 0.400 BHIIOTHEHBI
IIPOJOIKUTEIHEHOE - 0.300 BBIIONHEHB!
XB22 | M, |HeUPOZOXHICILHOE 0.380 0.400 BEIIQTHEHE!
MPOAOJDKHUTENHHOE 0.315 0.300 He GLINONHENbL
M, | HeNPONOKUTENEHOS 0.121 0.400 BBIIOJTHEHBI
HPONOIDKUTENEHOE - 0.300 BBITIOJIHECHBI
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Ipmmep X.B.2.1 (6asosEnit)

Pesynomam. JleiictByromue MOMEHTHl M, OT KpaTKOBPEMEHHEBIX H IUTHTEIBHBIX HATPY30K,
paBrble cooTBeTcTBeHHO 50 B 40 KHM, a Takxe MoMeHT M, OT KpaTKOBpEMEHHBIX HATPY3OK,
pasHeni 95 xHw, Gonbine Momerta Tpemunoobpasopanna 14.6 xkHM (wra M,) u 54.1 xHm (ans
M,). Tpemuest 06pasyrorcs. MoMeHT M, OT INATENLREIX HATPY3OK, paBHbEL 45 KHM, MeHbIIe
MOMeHTa TpemuHoo6pasopanua 54.1 xHM. Tpempans: He o6pasyrores.

B ciygae o6pa3oBaHNA TPENIHH NIMPHHA MX PACKPHITHA MeHbme mpenenbHoit. Tpebopanus [1)
BBITIONHEHEL.

ITpimep X.B.2.2

Pespnemam. B GasopoM HpmMepe MOMEHTH TpemuHOoOpasopammsa M, u M, paBHBI
cootBeTcTBEHHO 14.6 1 54.1 xHM, a pacKphITHE TpeIiHH OKa3aJI0Ch CISAYIOMHM:

- U MoMerTa M, senpofoxuTensHoe 0.346 MM, mpoxomkuTensHoe 0.286 MM;

- s moMeHTa M, menponomkwmrensaoe 0.109 MM, OT JHTENEHO meHCTBYIOmEH HarpysKu
TpPeIMHBI He 06pa3syrorcs

B paccmaTpuBacMOM HpHMepe M3-3a YMEHBINCHHA IUIOMAMH CEYeHWA apMaTyphl MOMEHTHI
TPEIMHHOO0Pa30BaHN YMCHBIIWINCH AO 3HaueHumil coorBercrsenHo 14.2 m 52.8 xHwMm, a
PAacKpHITHE TPEIIHH YBEIHTAIOCH 10 CCAYIOTHHX 3HAUCHAMR:

- s MomeHTa M, Henpoyomkurensioe 0.380 MM, npoxomxurensroe 0.315 Mm;

- mns momenta M, mempopomxutenbHoe 0.121 MM, oT JIMTeNnsHO ASHCTBYIOMEH HAarpysKu
TPEINEHEI He 00pa3yroTcs.

Jns mMomeHTa M, mpomoDKHMTENbHOE packphiTHe Tpemms 0.315 mM Gombmme mpepenbHOTO
spaverns 0.300 mm. Tpebosamma [1] me semommensi. B mpmmepe X.B.1.1 mnono6pama
MUHHEMAIbHA JUIOMA/b CEYeHNs apMATYPEL.

X.B.3. DaeMeHT TaBpPOBOIO CEYESH C IIPeJBAPUTEAbHEIM HallPSDKEeHMEM
apMaTypHi, IpoBepKa apMIMPOBAHISI

Venousa u Pe3yIbTaThbl PACICTOB

Homep | Hccrenye- VYcioBHsa pacueToB TpeGoranus [1]
npu- MBI
Mepa taxrop

XB31 ITpumep Ilposepka mpewunocmoiikocmuy. | BrpimonHeHE!

6asoBenf | PaccMaTpmBaeTcss  CedeHHE € TeMM  XKe
TEOMETPHIESCKIMH pa3MepaMH H C TeM ke
PAacHOJIOKCHAEM apMaTyPHBIX CTEPXHe, 49TO H B
mpumepe IY.B.3.1 (Puc. IY.14). Beton Tmxemnsiii
xracca B45. Hcoomesyercs — TpexiHHejiHas
Iuarpamma coctosHusi Oerorma. Hampsraemas
apMaTypa COCTOHMT H3 OZHOro cTepxHA 316 A600.
HanpsoxeHus HaTsDKCHMS C YICTOM BCEX HOTEph
500 MIla. HeramnpsraeMas apmaTypa COCTOMT H3
mByx crepxueli (912 A400. Hsrubaromue
MOMEHTHI OT  KParKOBPEMCHHBIX  Harpys3oK
M, =15 u M, = 35 xHw, oT A/ITeNBHEIX Harpy30K
M, = 8 u M, = 29 xHwm. TpeGyercs nporepurs
TPEIAHOCTONKOCTE CCUCHHSL.
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YCIIoBHA M pe3ynbTaThl pacyeToB (IPOJOIDKEHHE)
X.B32 Beron Bauanue knacca 6Gemoma. Ucnonwp3osad | BrimonseHs
Txensii 6eToH Kiacca B100.

XapaKkTepHMCTHKHU TPEIMHOCTORKOCTH
VcnopHble 0603Ha9eHHA UL HATPY30K H IMPHHBI PackKPBITHA TPEIUH M. pasjen X

O6pasosanye Tpemus
Howmep Mo- Harpysxu Benrauns MoMeRToB, KHM Tpemunpt
npEMe-pa | MeH-THl M M_..
X.B3.1 M, | KpaTKOBpEMCHHEIS 15.0 59 ofpasyrorcs
JIHTENIbHEIS 8.0 06pa3yroTcs
M,, | KpaTKOBpeMeHHbIE 35.0 12.8 ofpasyrores
Ji 19 (311313 29.0 obpasyiorcs
XB3.2 | M_ | KpaTKOBpeMEeHHbIE 15.0 6.1 o6pasyrorcs
JUIHTEIbHEIC 8.0 obpasyiorcs
M, | KpaTKOBpeMEHHEIE 35.0 133 obpasyrorcs
JUTATENHHEIE 290 obpasyiorcs
PackpriTHe TpemmH
Homep | Mo- Buj packpeITHA Ilupuna packpeiTas TpemmH, MM | TpeGoBanua [1]
opuMe- | MeH- TPEINUH e Cprente
pa THI
X.B3.1 | M, |HenponOWKHTEILHOE 0.094 0.400 BLIIOTHEHDI
TIPORXOIKHUTEIBHOE 0.057 0.300 BHIIOIHEHE]
, | HEMPOJOIKUTENLHOS 0.138 0.400 BBIIOTHEHEI
IIPOJOKUTENEHOE 0.088 0.300 BBITIOIHEHE]
XB3.2 | M, | HenmpoAOMKHTEILHOE 0.092 0.400 BBITOJIHEHbL
TIPOJODKHTENBHOE 0.056 0.300 BBIIOJTHEHE!
| HEIPOAOLKHUTENBHOS 0.129 0.400 BBIIOTHEHBL
NPOJODKUTENHHOE 0059 0.300 BBIIIOTHEHBL
Ipymep X.B.3.1 (6a308E14)

Pesynomam. [(eficTBy10oipue MOMEHTEI OT KPaTKOBPEMEHHBIX H IIHTENBHBIX Harpysok A,
paBHEIE cooTBeTCTBeHHO 15 M 8 KHM, M M, paBHEIE cooTBercTBeHHO 35 1 29 KHM, Gonbie
MOMeHTa TpemmHooOpasopanusa 5.9 xHwm (wia My) u 12.8 xHm (mm M,). Tpemums!
obpasyrorca. HenponokutensHas ¥ MPONOIKHUTENbHAs UIMPHHA PACKPEITHA TPEIIHH, PaBHas
coorsetcTBerHO 0.094 1 0.057 MM (ans MomerTa M,), 0.138 n 0.088 MM (mns momenTa M,)
MeHBIIE TipemeybHOH, pasHo#t 0.4 MM (HempojomxuTenbHOe packpeitHe) H 0.3 MM
(npopomxuTentHoe packphitie). Tpeboparus [1] BEMONHEHEL

IMpmmep X.B.3.2

Pesyrvmam. Yeenwuenwe xiacca GeTOHa B PacCMaTPHBAacMOM MPHMEpPe, HO CPAaBHEHMIO C
6a30BBIM, TIPUBO/UT K YBETMYEHHIO MOMEHTa TpeluHooGpasosanus ¢ 5.9 o 6.1 xHM (MoMeHT
M) uc 12.8 no 13.3 xHm (Moment M) Hempopo/mkuTenbHas ¥ MPOAOIDKHTENEHAA IHPHHA
PACKpHITHS TPeMH yMeHblnaercs coorsercrseHHo ¢ 0.094 mo 0.092 u ¢ 0.057 mo 0.056 MM
(MomeHT M), ¢ 0.138 mo 0.129 u c 0.088 mo 0059 mm (moment M,). Tpebopamms [1]

BBITIOJTHEHBIL.
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XT. BHeuleHTpeHHOe CXKaTHe

XT.1. DaemeHT HPAMOYTrOABPHOTO Ce4eHus 6es npeAsapuTeabHOTO
HaOpsKeHWMs apMaTyPH, TOAGOp apMHUPOBaHM

YcaoBua A pe3ynsTaTH pacyeTos

Homep Hec- Venopus pacaeros PesynbTarTs pacueToB
IpH- | CHeAy- Kommaectso u | IInomans
Mepa | emslif JHAMETPEI CeueHMA
dax- cTepxHeit apmarty-
TOp TpYIITEL phL, e’
1-# 2-#
XTI.11 | Ilpu- | Ilodbop  cummempuunoii  apmamyper | 4028 - 24.63
mep | PaccMarpuBaerca 3sneMEHT IPAMOYTONBEHOIO
62a30- | cedeHMs CO CNeAYOIMMMM IIapaMeTpamH:
B | b =400 Mm; b = 500 Mm; a = &' =40 mv;
DPORONEHBIE CHILL H M3THOAIOHEe MOMEHTHL:
OT JUIMTENbHEIX Harpysok N = 1100 xH, M =
270 xHM; or KpaTKOBPEMEHHBIX HAarpy3ok
N = 1500 xH, M = 380 xHwm; GeroH TsaKenbrii
xnacca B30, Hcmomesyerca TpeximHEHHaA
JAarpamma COCTOAHMSA OetoHa.
CumMmerpraHas apMmaTypa Kiacca AS500
COCTOHT M3 YeTHIpeX CTEpXHEH OIMHAKOBOTO
JIMaMeTpa, PacONOKCHHEIX B yIaX CEHYEHHH
Ha paccrosuuy 40 MM or Gmxalinmx rpameit
(Puc. IY.18). Tpebyerca  ompenenutsh
JVaMeTpEI CTepXKHEH H3 YCIOBHA COXPAaHBOCTH
apMaTypHl.
XT.12 | Beror | Bauanue xnacca bemona. Wcnomssosar | 4025 - 19.63
TsDKeIbIi GeTon Kiacca B60.
XTI.13 | Apmu- | ITodbop mecummempuunoii apmamyper. | 2028 | 2020 | 18.60
posa- {Crepxne 1, 2 = 3, 4 (Puc. IY.18),
HMe |oTHocammecs K 1-# m  2-H rpymme
COOTBETCTBEHHO H  PacHONOXEHHbIE Y
HauMeHee 1 Hanbonee CXKATOM rpaHH CeUeHHI,
MOTYT MMETh pasHble JHAMETPEL
XT.14 | Yeu- | Iodbop apmamypu npu uewmpanwrom | 2012 | 2812 | 4.52
aus | cacamun. TIpoponbHEle CHIEI B H3rubGalomue
MOMEHTEL  OT  JUIMTEHBHBIX  Harpy3oK
N = 1100 xHL M = 0 xHwm or
KpaTKoBpeMeHHEIX Harpysok N = 1700 OxH,
M =0 xHwm.
Ilpmmep X.I.1.1 (6a30oBrui)

Pesyapmam. O6mas nnomams ce9eHus apMaTyps! cocrasistet 24.63 o (4028).
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Ipivep X. I1.2

Pesynomam. B paccmatpHBaeMOM MpHMEpE, IO CPaBHEHHIO C 0a30BBIM, KIace 6eT0Ha
yBemrder ¢ B30 Ao, B60, 4TO NPHBENO K CHIKEHHMIO TUIOMAIM CETeHUS apMaTyphl ¢ 24.63 cm”
(4928) mo 19.63 cM* (4225).

IIpymep X. I.1.3

Pesynomam. YV naumeHee 1 Haubosiee CHKATOM IPaHH PacIONOKEHE! IO 2 crepxmx JMaMETPOM
28 1 20 MM COOTBETCTBEHHO. Osma;x [Iomans ceyeHNI apMaryps 18.60 oM? YMEHBIIHIACh, 110
CpPaBHEHHIO ¢ IIOmanbIo 24.63 o’ B 6azoBoM mpuMepe.

IIpmmep X.I'.1.4

Ilpu uempanbﬂom CKAaTHH TPEIHMHBI HE BOSHUKAIOT. [109TOMY IONyYeHHas IIOMakb CeYeHHA
apmarypsi 4.52 cM® (401 2) OIIpeelisieTcs KOHCTPYKTHBHBIMA TPeOOBaHMAMHE.

X.I'.2. DaeMeHT IIPsIMOYTrOABHOTO cedeHns 6es mpeasapuTe1bHOr0
HaNpsUKeHNsT apMaTyphl, IPOBEPKa aApMMPOBaHIIs

VCIIOBHA M Pe3yNETATHl PACYETOB

Homep | Hccnenye- Vcnosus pacuerTos Tpe6osamia [1]
npu- Ml
Mepa ¢akTop

XTIl Ipumep IIpogepka mpewunocmoiikocmu npu | BemonseHs!

6a3oBBIt | cuMmempuunom apmuposanuy. PaccMarpuBaeTcs
CeyeHHe C TEeMH JKe TeOMETPHIECKHMH pa3sMepaMH,
YCHITHAMH, PaconoKeHHEM apMaTypHBIX
CTepykHeH H XapakTepHCTHKAMH MaTepHanoB, YTo H
B npumepe X.I.1.1 (Puc. IY.18). Apmmporanue,
mogobpannoe B mpmmepe X.I.1.1, cocrout wus
yeTeipex crepxneit @28. TpeGyercss MpoBEpUTH
TPEMHOCTONKOCTh CeYCHHA.

XI22 Beron Bnusanue knacca 6emona. YIpynar 6eTon Kinacca | Brimonsenst
B60.
XTI.23 | Apmmposa- Ilposepxa mpewunocmoiKocmu npu | BHIIOTHEHE!
HHE Hecummempuunom  apmupoeanuu. Ilpwasro

apmupoBarue 20028+2020, mnonobpamHoe B
npumepe X.T.1.3.

Xrz4 Hposepxa noobopa munumanvrozo | He éuinonnens
cummempuunozo  apmuposanusa.  Ilpmuaro
apmupoBanue 4025, T.e. OUaMeTp CTEpKHEH B
6a3oBOM TpHMepe YMeHBIIEH Jo Oimokafimero
3HAYEHU.

XTI.25 Hpoeepka nodbopa munumanvrozo | He guinonnensi
Hecummempuunozo  apmuposanun.  IIpunaro
apmuposanne 2028+2(18, T.e. mumameTp AByX
crepxueid B npumepe X.I.2.3 ymeHemeH pmo
GIroKafinero SHaYCHHS.
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XapaxkTepuCTUKH TPEIIHHOCTOHKOCTH
Vcnosuble 0603HaYeHUS UL HATPY30K M NMPHHEI PAaCKPHITHS TPSHIMH cM. pasaen X

O6pa3oBaHue TPEIHH
Howmep npumepa Harpysku Bemaunist MomerTOB, KHM TpetrumHs!
M Mo

XTr.21 KpaTkOBPEMEHHEIS 380.0 198.7 obpasyroTcs

JUTHTENbHEIS 270.0 172.5 obpasyoTcs

Xr.22 KpaTKOBpeMEHHEIe 380.0 225.6 06pazyroTes
JUTHTEIBHEIE 270.0 185.5 He 00pasyioTcs

Xr.23 KpaTKOBPEMEHHEIE 380.0 186.9 obpasyrorcst

JUTHTEIBHEIE 270.0 165.8 obpasyrorcs

XT.24 KPaTKOBpPEMEHHBIE 380.0 1924 obpasyroTes

JUTATENIBHBIE 270.0 167.9 obpasyrores

XTI.2.5 KpPaTKOBPEMCHHEIE 380.0 - -
JIUTENHHBIE 270.0 - -
PackprITye TpemuH
Howmep npumepa Bun packpsITHs IllupuHa packpeiTas TpewyH, MM | TpeGoeanws [1]
TpeIIHH Bope ama

XrI.2i1 HEIPOJOJUKUTEEHOE 0.355 0.400 BBIIONHEHE!

TIPOAOIDKHTENHHOE 0.230 0.300 BEITOTHEHBI

XI.22 HEIPOROJUKHTENBHOE 0.254 0.400 BBITIONHEHB]

TIPOJOTKHUTENIBHOE 0.158 0.300 BBITOJIHEHbI

XTI.23 HENPOAOJDKUTENHHOE 0.393 0.400 BBINOJTHEHBL

TPOTOJDKHTENIBHOE 0.262 0.300 BEINONHEHE]
XTI.24 HENPONOIDKHTENBHOE 0.447 0.400 He GbINOAHEHb
TIPOJODKUTEIIFHOE 0.302 0.300 He GblNONHENbL
XTI.25 HEIPORXOJDKHATEIBHOE - 0.400 He 8bINONHEeHbL
TIPOAOIDKATENEHOE - 0.300 He GbINONHEHbL

ITpymep X.I'.2.1 (6a308BED})

Pesynomam. Momentnt 380 u 270 xHM COOTBETCTBEHHO OT HAIpy30K KPaTKOBPEMEHHBIX H
MUMTEIBHEIX Gonmbime MoMeHTOBR TpemuBooOpasoBanms 198.7 m 1725 xHM. Tpemusb
o6pasyrorcs. PackpsiTie TpempH HenpoAomkurensroe 0.355 M 1 npoxomxurensaoe 0.230 MM
MeHbIIe npenenbHbIX 3HadeHwit (coorsercrBenso 0.400 m 0.300 mm). Tpebopamma [1]
BBITIOJIHEHEL.

IIpmmep XI'.2.2

Pesyrbmam. B 6a3oBOM H pacCMaTpHBAEMOM NpHMEpax NPHHAT COOTBETCTBEHHO KIIace
Getoma B30 u B60. Bonpmmii kinacc OeToHa NPHBOAUT K YBENMYCHHMIO MOMEHTOB
TPELMHOOOpa3oBaHus I1 HArpy30K KPaTKOBPEMEHHBIX H JUIMTENbHBIX COOTBETCTBEHHO OT
198.7 no 225.6 xHwm u ot 172.5 go 185.5 xHm. HenpomoipkurensHOe M NPOAOJDKHTENBHOS
pacKpheITHE TPEIIMH yYMEHBIIaeTCsA coorBercrBenHo ¢ 0.355 mo 0.254 mm m ¢ 0.230 gmo
0.158 mm. TpeGoBanus [1] BEIMONMHEHEL

Ipimep X.I.2.3

Pespromam. B 6a30B0OM M paccMaTpHBaeMOM IpHMEpax IMPHHATO COOTBETCTBEHHO
CHMMETPHYHOE H HECHMMETPHIHOE apMIpoBaHue. B paccMaTpiBaeMoM NPHMEpPE YMEHBLIAIOTCS
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MOMEHTHl ~TPeIMHOOOpa3OBaHHA JUIS HAarpy3oK KPaTKOBPEMEHHBIX M JJHMTEIBHbIX
cootBercTBeHHO oT 198.7 no 186.9 xHm u ot 172.5 no 165.8 kHm. HempopomxurensHoe H
[POJOIDKHTENEHOE PacKPHITHE TPEWIHH yBeNHIMBaeTCA cooTBeTcTBeHHO ¢ 0.355 mo 0.393 MM 1
¢ 0.230 g0 0.262 mm. Tpeboparus [1] BemoNHEHSI.

IMpyvep X.I'.24

Pesynvmam. B paccMaTpuBaeMOM IIpHMEpE, 1O CPaBHEHMIO ¢ 6a30BEIM, YMEHBIIEH JHAMETD
BCEX CTep)KHedl. BenemcTBHe 3TOTO YMEHBINAIOTCA MOMEHTHl TpEIHMHOOOpasOBaHHA IUid
Harpy30K KpaTKOBPEMEHHBIX M ITHTENBHBIX COOTBETCTBEHHO oT 198.7 no 192.4 xHwm m ot 172.5
a0 167.9 xHm. HenpoJomxHTeNEHOE H IPOAOIKUTENBHOE PACKPHITHE TPEIMH YBEIHIHBACTC
cootserctBento ¢ 0.355 mo 0.447 mm u ¢ 0.230 mo 0.302 mm. IMockonsxy 0.447 > 0.400 u
0.302 > 0.300, tpebosanus [1] He BhmonHeHbL. B 62a30B0M NnpuMepe nonoO6paHO0 MEUHHMANEHOE
apMHpOBAHYeE.

IIpymmep X.I.2.5

Pesynomam. B paccMaTpuBaeMOM CITydae He CYLIECTBYET 3Ha4eHHIA KPHBH3H IIPONONLHOM OCH
M 3HAYEHHA OTHOCHUTENIBHOM JeOpMallHi BOJNOKHA B HCHTPE TAKECTH CEHEHHS, IIPH KOTOPBIX
YAOBNETBOPSIOTCSA YCIOBUS paBHOBecHs. Tpebopanms [1] He BoimonxeHsl. B npumepe X.I'.2.3
ON00PaHO MUHHMAaIbHOE apMHPOBAHHE.

X.I'.3. DaeMenT Kpyraoro cedenus 6e3 pegsapuTeAbHOro HalIpsKeHMsI
apMarTypsl, Mo400p apMUpOBaHNMA

VcI10BUS M pE3yABTATH PACUETOB

Homep He- VYenosns pacyeToB Pe3ynbrarthl pacyeToB
npu- cieny- Kommge- IIno-
Mepa eMblit CTBOH | IHazjp ce-

¢axtop Iva- YeHUs ap-
MeTpsl | Martypsl,
CTepXKHEH Cl

XT3.1 | Ilpamep | Iodbop Ouamempoé cmepycneti apmawmypsy, | 6025 29.45
6a30BbIil | pacnonosceHHbIX HA OKPYICHOCHMU 3A0AHHO20
Ouamempa. PaccMaTpuBacTCs TO XKE Kpyrjioe
ceueHue, 4to u B mpuMepe IY.I'.1.1 (Puc. IY.16).
Ocratorca  6e3 H3MEHEHHMH XapaKTEePHCTHKH
MaTepualoB, paCllONOMEHHE apMaTypel H
ycunuda.  Tpebyerca  ompeaenuTts  JHaMerTp
CTepKHel W3 YCIOBHS COXPaHHOCTH apMaTyphL.

XTI32 | Beron Bnuanue xnacca 6emona. Vicmonssosan | 6020 18.85
TsDKensii 6eroH xiacca B100.

XTI33 Bhausnue Ouazpammvl cocmosnus Gemona. | 6022 22.81
Hcmons3oBaga  TpeXIMHEHHad  JHarpamma
cocToAHm GeToHa.

XT34 | Apmu- | Iodbop Oduamempog cmepaeneir, | 12020 37.68

poBa- | pacnonazaiowuxca Ha 06yx oKpyscHocmax, Kax

HHE u B mpumepe IY.I'.1.6, apMaTypa pacrionaraercs
Ha ABYX OKDPYXHOCTAX ¢ Huamerpamu 330 u
200 MM, 110 6 crepykHel Ha KaXKZOH OKPYXHOCTH
(Puc. IY.16).
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YcnoBust B pe3yabTaTh PacdeToB (IPONOIKEHHE)

XTI.3.5 | Yowms | ITooGop apmamyps: npu  UEHMPANbHOM 606 1.70
cocamuu. TIpomoNbHEle CHIE M u3rubarolue
MOMEHTBHL: OT  [UMTENBHBX  HArpy3oK

Nj =400 xH, M; = 0 x<HM: oT KpaTKOBpeMEHHBIX
Harpysok N = 600 xH, M = 0 kHm

XI36 Pac- Bnusnue ycnosuii ozpanuuenus packpormus | 6028 36.85
KpeITHE | mpewqun. JIOMyCTHMOE PACKDBITHE TPELIHH
TpELMH | ONpeHeNnaeTcs YCIOBHEM OrpaHHYeHUI
HPOHMIIAEMOCTH KOHCTPYKI[H, a He

ofecrieueHHeM COXPaHHOCTH apMarypsl Kak B
6azoBom mpumepe (1. 8.2.6 [1]).

TIpyumep X.I'.3.1 (Basosrui)
Pesynsmam. Obmast IIOIMaIb CEUCHHS APMATYPHI cocTasnseT 29.45 cM® (6@25).
TIpyvep X.I'.3.2

Pesynomam. O6mas mowmans cedeHus apMaTypH B 6a30BOM M paccMaTpUBacMOM IpHMepax
COCTaBIIAET COOTBETCTBEHHO 29.45 (6025) u 18.85 oM? (620). Yeenuuenue kxinacca GeToHa

NPHBOAUT K CHIXKCHHFO ITOIMANM CEYCHU apMaTyphl.

ITpivep X.I.3.3

Pesynvmam. O61mas [iomans cedeHHs apMaTypsl B 6a30BOM H paccMaTPHBAacMOM IpHMepax
COCTaBIISET COOTBETCTBEHHO 29.45 (6025) 1 22.81 cM” (6@322). Vcons30BanHe TpeX/IHMHEHHOM
JIMarpaMMEl COCTOSHMA G€TOHA IPHBORHUT K CHEDKSHHIO IIOMAIH CEYCHUA apMaTypEL.

IIpymep X.I.3.4

Pesynomam. B GasosoM mpmMepe MONyYeHA IUIOIaAp MONEPEdHOTO CEYEHMA apMaTyphl
29.45 oM (6925). B paccMaTpHBaéMOM HpHMEpe IUIOMANh CEYEHHA apMaryphl BO3poCia, a
ImameTp crepxmeii ymenpmmmics 37.68 e’ (12020).

Ipymep X.I.3.5

Ilpy LEHTpaIbHOM CXKATHHM TPEIIHHBI He BO3HHKarOT. IlosTOMy mOZOGpaH MHHEMAILHO
BOSMOJKHBIH IAMETp CTEpXKHE ¢ 0imelt IIomako Honepedroro ceverts 1.70 cm” (606).

ITpmmep X.I.3.6

Pesynomam. OrpaHddeHre HNPOHMIAEMOCTH KOHCIPYKIHH IpexbaBiser Gomee jkecTKme
TpeGOBaHMA K PaCKPLITHIO TPEIIHE, YeM TpeGoBaHHe COXpaHHOCTH apMaTypsl (1. 8.2.6 [1]). Do
BBI3EIBAET YBE/M4CHHUE IDIOMANM CeYCHHA :gma’rypm 36.85 o (6©28) B paccMaTpHBaEMOM
DpEMeEpe, [0 CpaBHEHHIO ¢ 6a30BEIM 29.45 cM” (6025).
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X.I'4. DaeMeHT KpyTa0r0 cedennsa 6e3 mpeasapmUTeaAbHOTO HaIIPSIKEHNSI
apMaTtypsl, IIpoBepKa apMUPOBAHMS

Ycnopus u PE3YALTATE! paCUYETOB

Homep Hccnenye- VeIoBus pacuetos Tpebosanus [1]
npu- MBIH
Mepa (bakTop
Xr41 IIpamep Ilposepkra mpewjurnocmonkocmy. | BRIIOTHEHE]
6a30BEri PaccMmaTpuBaeTcs 31eMEHT KPYIJIOTO CEYEHHI C
TEMH K€ IIapaMETPaMH, XapaKTePUCTHKaMH
MaTepuajioB M YCHJIHMAMH, YTO H B IIpHMepe
XI.3.1. Apwmarypa, mnozoOpaHHast B 95TOM
OpEMepe,  pacloiiaraercs Ha  OKPYKHOCTH
JuametpoM 330 MM M COCTOMT M3 6 cTepxKHeH
maamerpom 25 wmMm. Tpebyercs mnpoBeputh
TPEIIHHOCTOMKOCTh CEUEHHS.
Xr4z2 beron Bauanue knacca 6Gemona. Ilpunar OGeroH | BpmiomHeHBI
xiacca B100.
XTIa43 Bnusanue oOuazpammsl cocmoanua 6Gemonq. | BHDOMHEHS!
HUcnonszoBana TpexnuHeHHas auarpamMma
cocTosHuA GeToHa.
XI'.4.4 | Apmuposanue | IIposepka nod6opa mumumanwvhoii nnowadu | He evinonnensi

cedenua apmamypel. ApMarypa Ha OKPYXHOCTH
JuaMerpoM 330 MM cocrouT W3 6 crepkHed
jJuameTpoM 22 MM, T.6. [HaMeTp CTepxHei,
nofo6paHnsli B 6a30BOM NpHMEpE, YMEHBLIEH IO
OmuKalimero 3SHaYeHHI.

XapaKkTepuCTHKH TPEMUHOCTORKOCTH

YcnoBrbie 0603HaYSHAA I Harpy3oK H MIHPHHBI paCKPbITHA TPEIIHH CM. pasaen X

O6pasoBaHHE TPEIIHH
Homep npumepa Harpy3xu Bemuunnsl MoMeHTOB, KHM Tpenmne!
M M,
XTI4.1 KpPaTKOBPEMEHHEIE 140.0 61.4 obpasyrotcs
JUIMTeNbHEIS 100.0 49.8 obpasyrorcs
Xr42 KpaTKOBPEMEHHBIE 140.0 91.9 obpasyroTcs
ANHTEIbHEIC 100.0 79.9 obpasyrorcs
Xr43 KpaTKOBPEMEHHEIE 140.0 71.6 obpasyrorcs
JUIMTENbHBIE 100.0 58.5 obpa3syrorca
XTd44 KpPaTKOBPEMCHHEIS 140.0 59.3 o6pasyroTcs
IUIHTEeNIHBIE 100.0 47.9 oGpasyiorcs
PackpbITHE TpEIUHH
Homep npumepa Bugx packperrus Ilupuna packpbrrus Tpem@s, MM | Tpebopanua [1]
TpeIuH acrc "'m:.uu
XTr4a.1 HEMPONOJDKHATENEHOE 0.320 0.400 BEIIOJIHEHBI
TIPOAOIDKHTENEHOE 0.249 0.300 BHIIOJIHEHBI
XI4.2 HEIPONO/KHTEIBHOES 0.225 0.400 BBIIOJHEHBI
MPOJOJDKHTEIIFHOE 0.172 0.300 BBIIOJTHEHBI
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PackpbiTae TpermyH (IpOa0DKEHHE)

Xr4s3 HENPOJAOJDKHTEIIEHOE 0.309 0.400 BBIITOJIHEHB!
TIPONODKHUTENBHOE 0.218 0.300 BBIUIOJIHEHE]
XIr4.4 HENPOROIDKUTEIHHOE 0.403 0.400 He GbINONIHEHBL
MPOJOIDKHTENIFHOE 0.317 0.300 He @biNONHEHbL
IIpumep X.I'4.1 (6a3oBLDH)

Pesynvmam. Moments 140 u 100 kHM COOTBETCTBEHHO OT HArPY30K KPAaTKOBPEMEHHEIX H
JUMTSIBHEIX GoNbIe MOMEHTOB TpemmHooOpaszoBamus 614 u 49.8 xHwm. Tpemuus!
obpasyrorcs. PackpkiTie TpemuH HenpoxokurenbHoe 0.320 MM 1 npopomkurensHoe 0.249 MM
MEHBIIE IpelenbHbIX 3HadeHwit (coorsercrBenHo 0.400 m 0.300 mm). Tpebomamms [1]
BBLIIONHEHEL

IIpmvep X.I'4.2

Pesynemam. B Ga3oBoM M pacCMaTpHBaEMOM MNpHMepax IPHHAT COOTBETCTBEHHO KJIaccC
6erora B30 m B100. Bompmmii ximacc 6GeToHa NpPHBOAUT K YBEIHYEHHIO MOMEHTOB
TpemuHO0Opa3oBaHUs I HArpy30K KpaTKOBPEMEHHBIX H JUTHTENBHEIX COOTBETCTBEHHO ¢ 61.4
mo 919 xHM u ¢ 49.8 gmo 79.9 xHwm. Packpritne TpelMH HENpOJONKXHTENEHOE H
NPOJOJDKUTENBHOE YMeHbmaercs cooTeerctBeHno ¢ 0.320 go 0.225 MM u ¢ 0.249 no 0.172 mm.
Tpe6oBannus [1] BEIOTHEHEL.

Mpyvep X.I.4.3

Pesynomam. B 6a3oBoM H paccMaTpHBa€MOM [pPHMEpAX HPHHATHI COOTBETCTBEHHO
IBYXJHMHe#Has W TpeXJMHeliHas AuWarpaMMEl cocTognus Geroma. TpexmumeiiHad auarpamma
[IPUBOJHUT K yBEAMYEHHIO MOMEHTOB TPEHIHHOOOPa30BaHUS JIA HArPY30K KPaTKOBPEMEHHBIX H
JUIATENBHBIX COOTBETCTBEHHO OT 61.4 no 71.6 xHM u ot 49.8 o 58.5 xHM. Packperrae TpenmyH
HENPONOINKHTENBHOE ¥ HPOAOKHTE/BHOE yMEHbIaeTcst cooTBeTcTBeHHO 0T 0.320 110 0.309 MM
u ot 0.249 mo 0.218 mm. TpeGoparns [1] BrmonHEHE!.

Ipumep X.T 4.4

Pesynomam. B paccMaTpuBaeMOM IpHMepe, HO CPaBHEHHIO ¢ 6a30BbIM, YMEHBINEH [HAMETD
BCeX CTepkHeH. BofleicTBHE 3TOro yMEHBIIAIOTCA MOMEHTH TPEINHHOOOpasoBaHMA Iy
Harpy3ok KpaTKOBPEMEHHBIX H JUIHTEIBHEIX COOTBETCTBEHHO ¢ 61.4 g0 59.3 xHwm m ¢ 49.8 mo
479 xHwm. Packperrae TpemMH HENPOXODKATENLHOE M HPONOJUKUTEIHHOE YBENMIHBACTCA
coorBercrBenHo ¢ 0.320 mo 0.403 MM m ¢ 0.249 pmo 0.317 mm. Iockomsky 0.403 > 0.400 u
0.317 > 0.300, TpeboBanns [1] He BEmonHeHEL. B 6a3oBoM npuMepe NoA0GpaHo MEHMMANBHOE

apMupoBaHHe.
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X.I.5. DaeMeHT NPAMOYTOABHOTO CeIEeHNA C IPeABapUTEAbHBIM
HanpsDKeHNeM apMaTyphl, MPOBepKa apMIPOBAHN

Y CII0BHSA ¥ pe3yJIFTATEl pacueTOB

Homep

npE-
Mepa

Hccnenye-
MBI
daxrop

Yenosus pacuetos

Tpe6osanus
(11

XTIs1

ITpumep
6a3oBrrii

IHpoeepxa mpewunocmoiikocmu.
PaccmaTpuBaercs  SJeMEHT  NPAMOYTOJNBHOTO
CeueHHs C TEMH e ITapaMeTpamMH, PacoJIKeHHEM
apMaTypHI A XapaKTEPACTHKAME MAaTEpHaNIOB, 9TO U
B mnpamepe IY.J6.1 (Puc. IY.23). Cegenue
apMHpOBaHO HAaUpAraeMoii apmarypoit 63316 A800.
HanpsoxkeHus HaTSDKEHHS C Y4eTOM BCEX HOTEph
550 MITa. Ycmmsa ot Harpy3oKk KpaTKOBPEMEHHBIX
N = 2450 xH, M = 490 xHM, pnHTEXbHBIX
N = 1890 xH, M = 340 xHwm. TpeGyerca npoBepuTE
TPEIMHHOCTOMKOCTH CEICHHU.

BHIOJHEHEI

XrI.sz2

beron

Bauanue knacca 6emona. Ilpanar GeTon wiacca
B40.

Brimonenst

XTIs53

ApMHpOBRaHHe

Bausanue Henanpazaemoi apmamypet.
VcranoBieHa JONOJHUTENbHAs HEHamNpsraeMas
apmarypa @14 AS500 mO OZHOMY CTEpXHIO HA
paccrosinmm 40 MM OT BepXHel H HIDKHEH rpaHy u
Ha paccrosaun 200 MM 0T GOKOBEIX TpaHeH.

BruionneHsr

XapaKkTepHCTHKH TPEIHHOCTORKOCTH

VcnoBuble 0603HaYeHRs UTE HAPY30K H IIEPHHE! PaCKPHITAS TPEIMEH CM. pasfen X

OO6pazoBaHHe TPEHIHH

Homep npuamepa Harpy3kn Bemiunaer MoMeHTOB, KHM Tpemuust
M Mo

XrIs.1 KpaTKOBpPEMEHHbIE 490.0 401.6 obpasyrorcs
JUTHTENBHBIE 340.0 3722 He o0pasyioTes

XrIs52 KpaTKOBpEMEHHBIE 490.0 470.8 obpasytorca
JUTHTENBHEIE 340.0 433.7 He 00pasyioTcs

XI.53 KpaTKOBpEeMEHHEIE 490.0 411.4 obpasyrorcs
JUTHTENHHEIE 340.0 379.3 He 06pasyroTcs

PackprITHE TpEDUH
Howmep mpumepa Bupn packpsiTas Iupuna packpbirus TpemuH, MM | TpeGosanms [1]
TPEIHH Aere L

XIs.1 HEIPOJOIDKHTEIIBHOE 0.081 0.300 BBIIONHEHE

TPOXOIDKHTENBHOE - 0.200 BHIIOHEHE!

XIs52 HEeNpOXOIDKHATEIHHOS 0.058 0.300 BBLIIONHEHE

TIPOROIKATENHHOE - 0.200 BBITOJNHEHE!

XTI53 HEeNPOXOIDKHTCIEHOE 0.076 0.300 BEINOMHEHBI

MPOAOJDKATENHHOE - 0.200 BHOTONMHEEHEI
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Ipyvep X.I.5.1 (Gasosrmi)

Pesynomam. MoMeHT OT KpaTKOBpeMEHHEIX Harpysok 490 xHm Gomeme MomeHTa
TpetmuHoobpasopatna 401.6 kHM. Tpenmunr! 06pasyloTcs. MOMERT OT ANHTENBHEIX HArpy30K
340 xHM meHpme MoMeHTa TpenpmooGpasoBamma 372.2 xHm Tpemuns: He obpasyrorcs.
IponomkurensHoe packpeitue Tpemws 0.081 MM Mensine mpenensHoro 3Hasenns 0.300 mM.
Tpebopauua [1] BEMIONHEHEL

IIpumep X.I'5.2

Pesynemam. B GazoBoM H paccMaTpHBacMOM IpHMepaX HpPHHAT COOTBETCTBEHHO KJlacc
Geroma B30 =w B40. Bomsmmii kmacc 6eToHa NPHBOAHT K YBEIMYCHHIO MOMEHTOB
TPEIHOO0pa3oBaHAS U HArpy30K KpPaTKOBPEMEHHBIX H IJATENBHBIX COOTBETCTBEHHO OT
401.6 mo 470.8 xHm m ot 372.2 mo 433.7 xHm. TpemuHE! OT KpaTKOBPEMEHHBIX HArpy3oK
obpasyiorcd, a OT WIATENBHEIX Harpy3ok He obpasylorca. HempomomxmrensHoe pacKphITHE
TPEIMH YMEHLIIAETCS, 10 CpaBHEHWIO ¢ GasoBemM npuMepoM, oT 0.081 mo 0.058 mm.
TpeGoranus [1] BEIIOIHEHBL.

IIpymep X.I'5.3

Pesynomam. VcranoBKa B paccMaIpHBaeMOM OpHMEpe NONOJHUTENLHOH HeHanmparacMoif
apMaTypsl OpPHBOAWT, N0 CpaBHEHMIO C 0a3oBEIM I[IPMMEPOM, K YBEIHYCHHIO MOMCHTOB
TPEIMMHOOGPa30BaHu VI Harpy30K KpaTKOBPEMCHHBIX H IJIUTENBHEIX COOTBETCTBCHHO OT
401.6 no 411.4 xHm u ot 372.2 ao 379.3 xHm. TpemHHBI OT KPaTKOBPEMEHHbBIX HATpy30K
obpasyioTcs, a OT IIMTENBHEIX Harpy3ok He ofpasyrorcs. HempoaomkHTeNbHOE pacKphITHE
TPEHIMH yMEHbIIaeTcs, 110 CpaBHeHmo ¢ 6a30BeM nmpuMepoM, ¢ 0.081 no 0.076 mM. TpeboBarns
[1] BemoONHEHEL.

XTI.6. DaeMeHT KOABLIEBOTO CeYEHN C IIPEABAPHTEALHHNM HaNPsDKEHIEM
apMaTypsl, IIpOBepPKa ApMUPOBAHIA

YCnoBrs H pe3ynbTaThl pacyeToB

Homep Hccrnenye- VCIoBHS pacyeToB Tpe6opanus
TIpH- MBI [1]
Mepa dakTop

XTr.eél1 IIpamep Ilposepxa mpewunocmoiikocmu. | BrmonHeHB

6a3oBprit PaccmarpuBaeTcs 3M€MEHT KONBIEBOTO CEYEHHA C
TEMH X TIGOMETPHYECKHMH pa3sMepaMH H
XapaKTepuCTHKaMu OeToHa, YTO H B IIpHMepe
IYT3.1 (Pmc. IY.17). Hanpsaraemas apmatypa
wracca AS00 coCTOMT H3 BOCEMH CTepxHelt @325,
pacmojiaraeMBIX HA  OKDYXHOCTH  JHaMETPOM
450 Mm. HampsokeHust HaTsOKEeHHA C y9eTOM BCEX
morepp 750 MIla. VYcmmua oT Harpysok
kparkoBpemerrsix N = 300 xH, M = 380 xHwm,
wmarensabx N = 350 xH, M = 450 xHwm. TpeGyerca
TIPOBEPHTH TPSIMHOCTOHKOCTh CEUCHMS.

XTI.62 | ApmupoBande | Bauanue Ouamempa cmepxucreii. Tlpumar| Bomonzenst
JaMeTp cTepikaei 22 MM.
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XapaKTepHCTHKA TPEIMHOCTOHKOCTH
YenopHble 0603HaYeHYA JUIS HATPY30K H INMPUHBI PACKPEITHS TPEIIUH CM. paszen X

O6pa3zoBanne TPEIHH
Homep npumepa Harpysxn Bemranas: MmomerToB, KHM Tpemuab
M M,

Xre.1 KpaTKOBPEMEHHBIE 450.0 3354 obpasylorca

JAuTeNbHEe 380.0 333.5 obpasyrorca

XT.6.2 KpParKOBPEMEHHEIE 450.0 284.1 obpasyiorcs
JUIUTENLHEIE 380.0 281.1 He o6pasyioTcs

Packprrmie Tpewma
Howmep npumepa Buj packpbrras Ilupuna packpbrrus TpeuwH, MM | Tpebosanus [1]
TpEOtHH acrc a’crc.ul&

XTI.6.1 HETIPOJOJUKHTENEHOE 0.204 0.300 BBLIIOJHEHE!

HpOJOIDKHTEIBHOE 0.183 0.200 BBITOJIHEHB!
Xre.2 HENPOLOIDKATENHHOE 0.301 0.300 He GblNOAHEHbI
NPOJOIDKHTENHHOE 0.211 0.200 He 6bINOAHEHbI

pimep X.I.6.1 (6a3oBnii)

Pesynomam. Momentsr 450 u 380 xHM COOTBETCTBEHHO OT HAarpy3oK KpaTKOBPEMEHHBIX H
JUIMTETBHBIX GoJble MOMEHTOB TpemmHooOpasoBahma 3354 m 333.5 xHw. Tpemumusi
obpasyrorcs. Packpsitue Tpemus Henponomxatensaoe 0.204 MM u nponoipkurensHoe 0.183 MM
MeHBIIe NpejeNbHEIX 3HaueHHH (coorsercrBenHo 0.300 um 0.200 mm). TpeGoBamms (1]
BBITIOJHEHE.

IIpyvep X.I.6.2

Pesynemam. B 6Ga30BOM M paccMaTpHBacMOM NpHMEpaX HpPHHATEI AHAMETPH CTepikHe
HanpsaraeMoll apMaryphl COOTBETCTBEHHO 25 ® 22 MM. YMCHLIICHHE AuMaMerpa cTepxHed
HPUBOZNT K YMEHBINEHHIO MOMEHTOB TPEIIHHOOOPa30BaHAs JUIT HArPY30K KPaTKOBPEMEHHBIX H
IUIMTENBHBIX COOTBETCTBEHHO 0T 3354 mo 284.1 xHM m or 3335 mo 281.1 xHwm.
HemnponomxrrensHoe 1 MPOAODKATENBHOE PACKPEITHE TPEIIVE YBEIHINBACTC COOTBETCTBEHHO
ot 0.204 no 0.301 MM u or 0.18310 0.211 mm. ITockomskxy 0.301 > 0.300 u 0.211 > 0.200,
TpebGoBanua [1] HE BEIIONHEHBL

B of1meM ciyuae yMeHbILEHHEE THaMETpa CTEPXHEH MOXET H YMCHLIIUTE ITHPHHY PACKPBITHS
TpPELIMH, HOCKOJLKY YMeHbInaeTcs 6a30B0€ pacCTOAHEE MEXAY TPelEHAMHE, ONPEACIIEMOe MO
thopmyne (8.136) [1]
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X.A. Kocoe BHeIjeHTpEeHHOE CKaThe

X.A.1. DaeMeHT NPAMOYroaALHOTO cedeHUs 6e3 rpeABapUTEeAbHOrO

HaNpsDKeHWsT apMaTYPHL, HOAGOD apMUPOBaHMA

VCIoBEA H pe3yIbTaThl pacdeToB

Homep Hc- Vcnosus pacaeTos Pe3ynbTaTe pacyeToB
npu-Mepa | cie- Kommuectso | ITnomans
ny- JMaMeTphl cegeHns
eMBIH CTepyKHei apMmaty-
dax- rpynnsl phL, oM’
TOp 1-¢ 2-#
XA1.1 | lpu- | Hodbop apmamypst u3 cmepcueii | 4020 | 4012 17.08
Mep | pasnozo  Ouamempa. PaccMarpmBaercd
6a30- | s7eMEHT IPAMOYrOJBEHOTO CEYCHMs ¢ TEeMH
BEIH | Ke TEOMETPHYCCKAMUA pasMepamu,
PacroNoXeHueM apMaTypsl,
XapaKTePHCTEKAMHI MaTepHAJOoB "
ycmymsMH, uTo U B npamepe IY.J1.2.1 (Puc.
IY.20). TpeGyercs ompemenuTs AHAMETPHI
CTepXHe# KaxgoR Ipymnmel H3 YCuoBHs
COXPAHHOCTH apMaTypHI.
X.I0.1.2 | Berou| Bnusnue knacca 6emona. Acnonssosan | 4012 | 4010 7.63
TsoKessii 6eron xracca B80.
X013 Bnusnue  Ouazpammst  cocmoanus | 4018 | 4012 14.70
6emona. Vicnons3oBaHa IByXIMHEHHas
JHarpaMMa COCTOSHHSA OeToHa.
XA14 | Ap- Bnusnue pasbuenun cmepywcueii na| 6016 | 2022 | 19.66
Mu- | zpynnet. Crepxau 1,3, 4,5, 6,8u 2, 7 (Puc.
posa- | [Y.20) orHocarca x 1-B m 2-i rpynmam
HHE | COOTBETCTBEHHO. Ipefyerca momoGpaTsh
JuaMerp CTepxHeH Kaxaolt rpynmsL
X .15 Iodbop apmamypst  us cmepxcneis | 8018 - 20.36
00H020 Ouamempa. Bee crepxEnm 1 — 8
(Prc. IY.20) mMer0T OOHHAKOBELA JHaMETp,
KOTOPEL ¥ TpeGyeTcs ONPEREIHUTb.
XJA.1.6 Hoo6op apmamyper w3 cmepcueil, | 25012 - 28.27
PACRONONCEHHYIX Yy 2paHeli U eHympu
ceuenun. CTepKHE OIMHAKOBOTO IHaMeTpa
PacIoNoXEHEl paBHOMEpHO ¢ maramu 80 m
105 MM BHOME Ocelf X M Yy COOTBETCTBEHHO
(Puc. IY.21). TpeGyerca ompenemars
AHaMeTp CTEpkHell.
XA.1.7 | Pac- Bnuanue yenosuii ozpanuvenua | 4025 | 4010 | 2277
KpBI- | packpsimusn mpeugur. Homyctumoe
THE | PaCKpEITHE TpeIIuH onpezensercs
Tpe- | yCTIOBHEM OrpaHW¥EHHsA IPOHHIAEMOCTH
I¥H | KOHCIPYKIMH, a He  ofecmeucHreM
COXpaHHOCTH apMaTyphl Kak B 06a3oBOM
mpumepe (1. 8.2.6 [1]).
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Ipmep X.A.1.1 (6asosrri)

Pesynomam. nametprr crepxuedi 1, 3,6, 8 u 2, 4, 5, 7 (Puc. IY.20) paBHEI COOTBETCTBEHHO
20 u 12 mm. O6Inag nIoImane cedeHus apMaTyps coctasset 17.08 o,

Ipumep X.4.1.2

Pesynomam. O61mas mwiomaib ce9eHns apMaTypsl B 6a30BOM H PacCMaTPUBAEMOM IpHMepax
cocTaBisier coorBeTcTBeHHO 17.08 w 7.63 cM”. YBemmgenme Kkiacca GertoHa NpPHBOIUT K

CHIDKEHHIO IIOMANY CEUECHHS apMaTypEL.
Hpymep X.4.1.3

Pesynomam. B 0asoBoM H paccMarpuBaeMOM IIpUMEpax IUIOMANb CEYECHHS apMatyphl
cocTaBmia cooTBercrBenHo 17.08 oM (40320 + 40312) m 14.70 oM® (4318 + 4@312). Ilpn
msyxnnneiinoii jgraarpaMMme COCTOSIHHSA 6etona IIoank CEYCHHA apMaTypPHl OKasanach MCHBIIC,
9eM IIPH TPeXJIMHEeHHOMH guarpaMme.

IIpyvep X.A.1.4

Pesynomam, Tlpn npueESTOM pasOHeHHH CTepXHe# Ha TpYNnsl MIOMAAp HONEPETHOTO
cevenns apmarype 19.66 oM’ (6816 + 205122) Bo3pacTaer, MO CDABHEHHIO C IUIOIAIHIO
17.08 cm? (40320 + 412) B 6a30BEIM IPAMEPOM.

ITpumep X.A4.1.5

Pesyasmarn. TInomans mONeEpedHOro cedenns apMatypst 20.36 cm® (8@318) Bospocna, o
cpaBHeHMIO co 3HaueHmaiMu B npumepax X.J[.1.1, X.J1.1.4. Tpebyemas mnomans CeYeHHS
CYLIECTBEHHO 3aBUCHT OT pasOHeHus CTEPXKHEH Ha IPYIIIEL.

ITpmmep X.4.1.6

Pesyaemam. [Inomans monepeyHoro ce9eHds apMarypsl 28.27 oM® (25@312) BO3pOCHa, O
cpaBHeHmIO co 3EavenmeM 17.08 cm” (4020 + 4¢312) B 6azoBoM mpaMepe. D10 0BBACHIETCS TeM,
YTO apMaTypa y rpaneil HCnome3yrorcs dddexTrBHee, YeM apMaTypa BHYTpH cedenus. OmHako
MOCTaHOBKA CTep)KHed BHYIPH CeueHMS HHOTZA HeoOXOJWMAa B TKENO HArpyXeHHBIX
KOJIOHHAX.

Ipumep X.4.1.7

Pesynomam. OrpanugcHHe TPOHHIEEMOCTH KOHCTPYKUMH Npensssiaser Gomee ecTkue
TpeGOBaHM K PACKPHITHIO TPEIIMH, yeM TpeGoBaHue COXpaHHOCTH apMaTyps! (1. 8.2.6 [1]). Ito
BbI3bIBACT YBeNWYeHHE IUIOMANM CedeHHs apMaTyper 2277 oM® (4025 + 4@10) B
PaccMaTpHBaeMOM NPUMEPE, 110 CPABHEHHIO ¢ 6a308smM 17.08 cM” (4020 + 4312).
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X.4.2. DaeMeHT NPAMOYTOABHOTO C€4eHNMs 6es IpeaBapUTeAbHOTO
HAIIPSDKEHMS apMaTypPhl, IPOBEPKa apMIPOBaH¥sL

YcnoBus # pe3yIbTaThl pacdeToB

Homep | Wccnenye- Vernosus pacueTon TpeGopanus
npH- MBI (11
mepa dakrop
Xna.2.1 Iprumep Iposepka mpeuiunocmoiixocmu. | BbmonEeHB
6a30BpIi PaccmaTpuBaeTcs  NEMEHT  IPAMOYrOILHOTO
CEYEHHS ¢ TEMH JKe IIapaMeTPaMH, 9To B B IIPHMeEpe
X J.1.1 (Pmc. IY.20). llocrasnena momoGpannas B
npamepe X.J.1.1 apmarypa ¢ IIOanBIo
nonepeunoro cedenms 17.08 oM? (4320 + 40512)
Tpebyerca MPOBEPHTH TPEMHHOCTOHKOCTE
CEUeHHS.
X.0.2.2 | ApmupoBaune | Ilposepka nodbopa MUHUMAAbHOU nnowadu He
cewenua apmamypsl. TIpHHATO apMUpPOBAaHHE | 6bINONHEHBL
4020+40110, T.e. muaMeTp JYETHIPEX CTEpXHel B
6azoBoM IpuMepe yMEHbIIEH X0 OGmmxkaiimuero
3HAYCHHAS.
XapakTepHCTHKY TPEIUHOCTOHKOCTH
Vcnopaete 0603HaueHNS I HATPY3O0K ¥ IMIMPUHE! PACKPEITHS TPEIIAH CM. pasgen X
Obpa3sopaHue TpeluH
Homep | Mo- Harpyskn Bemmunns! MmomerToB, KHM Tpemunst
opuMe- | MeH- M M.
pa TH
X 2.1 M, | KpaTKoBpeMeHHbIE 140.0 146.5 He obpasylorcs
JUIMTENbHbIC 110.0 1314 He obpasyiorcs
M, | KpaTKOBpeMeHHbIe 320.0 185.9 obpasylorcs
IUTHTENbHBIE 250.0 166.6 o6pasyrorcs
X022 | M, |kpaTkoBpemeHHEIC 140.0 145.9 He o6pasyiorcs
JTHTENBHEIE 110.0 131.8 He 06pa3yioTest
M, | XpaTKOBpEMEHHEIE 320.0 185.1 obpasyrorcs
JUTHTEEHEIE 250.0 166.1 obpasyrorcs
PackpbITHe TPEmMH
Homep | Mo- Buz packperras Ilinpuna packpaiTas TpemuH, MM | TpeGosamms [1]
npuMe- | MeH- TpelyH Gere Qe it
pa THL
XA.2.1 M, | HeIPOJOIDKHTENEHOE - 0.400 BBIIOJHEHE
TPOJICIDKATEBHOE - 0.300 BRINOJIHEHBI
M, | HeMPONOJDKWTENBHOE 0.384 0.400 BHIIOJHEHBI
IIPOAOIDKATEIFHOE 0.293 0.300 BHINONHEHB!
XJ22 | M, | HeIPOXOIDKHUTENBHOE - 0.400 BBUIONHEHE!
NMPOAOIDKATENBHOE - 0.300 BBIIOJHEHE]
M, | HENPOZOIDKUTENBHOS 0.400 0.400 BHINOHEHEI
IPOJOJDKUTENEHOE 0.306 0.300 He GbINONHEHbL
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IIpymep X.A.2.1 (6a3oBEI#)

Pesynomam. JeiicTByromune MOMEHTH M, OT KPaTKOBPEMEHHBIX H JJIHTCIBHBIX HArpy3oK,
paBHble cootBeTcTBeEHO 140 w 110 ¥HM Mempme MOMeHTOB TpemuHooOpasopanms 146.5 u
131.4 xHwm. Tpewunsr we o6pasyiorcs. JleficTeyromue MOMEHTH My OT KPaTKOBDEMCHHEIX M
JUIMTENBHBIX HArpy3oK, paBHEIe cooTBerctBenHo 320 m 250 xHM, Gombmme MOMEHTOB
TpeumuHoo6pazoBaHna 185.9 u 166.6 kHmM. Tpemmuusi o6pasyrotcs.

B cnyuae o6pasoBaHMs TpeIiMH IIMPHHA MX PACKPHITHA MEHBIIE OPENCIBHOTO 3HAYCHHL
TpeGoatus [1] BBIOAHEHEL.

Ipumep X.A.2.2

Pesynsmam. B 6azoBoM mpuMepe HENPOJOJDKHTENBHAS H NPOAODKMUTENbHAA IIHpPHHA
PAaCKpBITHA TpemMH OT MoMeHTa M, pasHa cootsercreenHo 0.384 u 0293 mm. B

paccMaTpHBacMOM IpUMEpEe H3-32 YMEHBUICHHA IUIOINANH CEYEHWs apMaryphl aHaJOTU9HLIE
BeMUUMHBI pacKpbITHaA yBemuwamimch 1o 0.400 u 0.306 MM. Jng DpomODKHTENIEHOrO PACKPHITHA
(0.306 > 0.300) Tpe6oBanns 1] He BBIIOIHEHE.

X.4.3. DaeMeHT AByTaBpOBOTO cedeHysI Ge3 mpeABapUTeAbLHOIO
HAMpPsOKEHNS ApMaTyPEL, 10400p apMypOBaHMs

Ycnoeua 1 PE3YNLTATHI pacicTOB

Homep Hc- Vcenosus pacyeToB Pe3ynbTarsl pac4eToB
opu- | creny- Komwyecrso 1 IIno-
Mepa MBI JHaMETPHI magb

dax- cTepxHei CeYeHHs

TOp TpYIIEL apmary-

1-ii 2% | p, oM’

X. 3.1 | Ilpu- HooGop apmamyper  u3s  cmepcneii | 14032 - 112.60

Mep | ooumakogeoze Ouamempa. PaccMatpuBaeTca
6a30- | SNMEMEHT IBYTaBPOBOTO CEUEHHS C TEMH XK€
BEI | FEOMETPHYECKUMHU pa3sMepaMH,
XapaKTePHCTHKAMH MaTepHAIOB,
pPacHoJIOKEHHEM apMaTypPEl ¥ YCHIHAMM, 9TO
u B upmvepe IYJI4.1 (Puc. IY.22).
TpebGyercs ompenenuTs HHAMETP CTepXKHel
U3 ycnoBus ofecnedeHHs COXPaHHOCTH
apMaTyphL.

X032 | Apmu- | Iodbop apmamypet us cmepacneii pasnoix | 8025 | 6032 | 87.53
poBa- | ouamempoe. Crepxuu 1, S, 6, 7, 8, 9, 10, 14
HHE u 2,3, 4,11, 12, 13 (Puc. IY.22) oTHOCATCS
COOTBETCTBEHHO K 1- u 2-#f rpymmam.
Tpebyercs onpenenuTs AMaMeTpHl CTEpxKHeH
KaKIOH FPYIIIBL.

Mpumep X.A.3.1 (6asosuuin)

Pesynsmam. O6mas IIOMALs CeYeHHs apMaTypsI coctaiseT 112.60cm? (14032).
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IIpimep X.A.3.2

Pesynemam. O6mas mnomazp cedeHus apmarypsl 87.53 oM (8225 + 6032) oxasamach
CYILECTBEHHO MeHbITe, YeM B 6asoBoM mpumepe 1 12.60cM’ (14932).

X.A.4. DaeMeHT AByTaBpPOBOIO ceyeHMs Ge3 npeABapUTEAbHOTO
HanpsDKeHys apMaTypHl, IIpOBepKa apMMpPOBaHIS

VYcnoBus M pe3ynbTaTH PacueToB

Homep
npH-
Mepa

Hccnenye-
MBI
axrop

VYcnoersa pacgeroB

Tpe6osanmus [1]

XA4.1

ITpumep
0a30BEI

Ilposepxa mpewunocmoiixocmu npu
00URAKOBHIX ouamempax cmepiicrel.
PaccMaTpmBaercs JBYTaBpOBOE CeYEHHE C TEMH
xe TeOMETPHYCCKAME pasmepami,
PacIoONIOKECHHEM apMAaTypHl, XapaKTepPHCTHKAMH
MarepHanoB W YCHIHSMH, 970 H B IpHMepe
IY. 4.1 (Puc. IY.22). Apmarypa xmacca AS00,
nosobparnas B mpamepe X.J1.3.1, cocrouT u3 14
crepkHed pmamerpom 32 mm  (Puc. IY.22).
TpeGyercs  mpOBEpHTh  TPEHMHOCTOHKOCTH
CCUCHHS H3 YCIOBES OOecmedeHHsA COXpaHHOCTH
apMaTyphL.

BrimonneHst

X 42

X.1.4.3

X144

ApmupoBanue

Ilposepra mpemunocmoiixocmu npu pasnsix
ouamempax cmepoicHeli, B ceueHUA yCTaHOBIICHA
apmarypa 8@25 + 6@32, moxobpanHas B IpuMepe
X.J1.3.2.

BrmmonseHb!

Ilpoeepka nodbopa munumansvroli nnowjadu
CeYeHUR ApMamypsvl npu 0OUHAKOGOM duamempe
cmepcHeil. YcrasoBicHa apMmarypa 14928, T.e.
JuaMeTp cTepxXxHe B GasoBoM mpuMepe
YMeHBLIEH 10 GnrKailinero 3HA4YCHAS.

He guinonnenuvt

Ilposepra nodbopa munumanvHoii nrowadu
CeMeHUR apMamypel npU PAsHbIX OuaMempax
cmepaicHei., YcranosneHa apMarypa
8422 + 6@32, T.e. nmmaverp 6 crepxHedl B
mpumepe X J[.3.2 yMeHsmeH mo Ompkatimero
3HAYCHMA

He gvinonnenvt

XapakTepHCTHKY TPEIHHOCTOMKOCTH

VenoBHsle 0603HaYeHH YIS HACPY30K U [HPHHEE PaCKPHITAS TPEIIMH CM. paszen X

O6pazoBanne TpeHH

Homep | Mo- Harpysxu Bemuaanan: MomenToB, KHM Tpemmaer

TpHMe- | MeH- M M.

pa TH

X. 41| M, |KpaTKOBpEMECHHBIC 825.0 375.6 obpasyroTcs
JUIATEIHHBIC 650.0 339.2 obpazyrorcs
[, | KPaTKoBpeMeHHbIE 3700.0 1691.1 obpasyrorcs
JUIATENbHBIE 2000.0 1494.9 obpasyr1cs
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OGpa3oBaHue TPEIIHH (IIPOAODKEHHE)

X. 042 | M, | KxpaTKOBPEMEHHEIE 825.0 351.7 ofpasylorca
JUTHTENBHBIE 650.0 317.1 ofpasyioTes
M, | xpaTkoBpeMeHHEIe 3700.0 1635.0 o6pa3syroTes
ANATEIBHEIE 2000.0 1441.0 o6pasyrorcs
X. 043 M, | kpaTKOBpeMEeHHEIE 825.0 360.0 06pasyrorcs
JUTHTENBHBIE 650.0 324.7 obpazyrores
M, | KpaTKOBpeMEHHEIE 3700.0 1625.8 obpazyroTca
JUIATENHHBIC 2000.0 1432.5 obpasyrorca
X. 144 | M, |KpaTKOBpeMEeHHEIE 825.0 343.2 obpasyrorcs
JUIRTENBHbIE 650.0 309.2 obpasyrored
M, | KpaTKOBpeMEHHEIE 3700.0 1615.2 obpasyrorcs
IUTHTENbHEIE 2000.0 1422.0 obpasyroTcs
PackpsiTre Tpemuy
Homep | Mo- Bun packpbrrus HIuprra packpbrtad TpenmwH, MM | TpeGosanus [1]
[puMeE- | MCH- TpemuH Qere Uopo.utt
pa THI
X. 041 | M, | HeOpOROIKATENbHOE 0.244 0.400 BBIIOJHEHBL
IPOJIODKHTENBHOE 0.182 0.300 BBHITOHEHEI
» | HEIPOZODKHTENBHO® 0.312 0.400 BBHITOJTHEHEL
IPOJIOIDKUTEILHOE 0.117 0.300 BBITIOJIHEHB!
X. 042 | M, | HEIPONOIKUTENBHOE 0.365 0.400 BBITOJHEHE!
TPOJODKHTENBHOE 0.272 0.300 BBIOJTHEHEL
My, | HempOOODKHTEIBHOE 0.396 0.400 BBIIOHEHEL
HpPONOJDKUTENIHHOE 0.147 0.300 BBINIOJIHEHE]
X. 043 | M, | HeOpomOIKHTEIBHOS 0.316 0.400 BEIIONHEHE!
MIPOJODKATEIBHOE 0.243 0.300 BHHIOHEHBL
M, | HeNpONOIKUTENBHOS 0.407 0.400 He BbINONHEHYL
IIPOIOJDKATETEHOE 0.152 0.300 BBITIOJIHEHEI
X. 144 | M, | HeOpOmOLXHUTENBHOE 0435 0.400 He GbinonHe bl
IPOIO/IKHTENBHOE 0.335 0.300 He GbINONHEHbL
M, | HeNPONOJLKHUTEIBLHOE 0441 0.400 He GbINONHEHbL
IPOJOJDKHTENBHOE 0.175 0.300 BBIIOJHCHEI
ITpumep X.4.4.1 (6a30BBwIA)

Pesynvmam. JeiictByiompe MOMEHTH M, OT KPaTKOBPEMEHHEBIX H JUIMTENLHEIX Harpys3ox,
paBHEIE cooTercTBeHHO 825 M 650, xHM Gonbme MOMEHTOB TpemHHOOOpa3soBaHHSA, PaBHBIX
cooTBeTcTBEHHO 375.6 m 339.2 xHwm. [lelicTeytomue MOMEHTE M, OT KPaTKOBDEMEHHbIX M
IVIMTENHHEIX HArpy30K, paBHBIe COOTBETCTBEHHO 3700 m 2000 xHm, Gonpme moMeHTOB
TpeMUHO0Gpa3oBanys, PABHEIX COOTBETCTBEHHO 1691.1 m 1494.9 xHwm. Tpemunrr o6pasyrorcs.
Illupuna MX pacKpHITHS BO BCEX CIydasX MeHbIIC IpefleNbHBIX 3HaueHuid. TpeGopanus [1]
BBIIOJIHEHEL.

Hpymep X.4.4.2
Pespnomam, [eiicTByomue MOMEHTBI M, OT KpPaTKOBPEMEHHBIX M JJIMTENBHBIX Harpy3ox,

paBHEBIE COOTBETCTBEHHO 825 u 650 xHwm, Gompiie MomeHTOB TpPeiHHOOOPa30BaHMA, PABHEIX
cooreeTcTBeHHO 3517 m 317.1 xHM. [lefictByromme MOMEHTEl M, OT KPaTKOBDEMEHHBIX H
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JUIMTENBHBIX HArpy30K, paBHEE cooTBEeTCTBeHHO 3700 m 2000 xHwm, Oomsme MOMEHTOB
TPElHHO06pa30BaHyA, PaBHBIX COOTReTCTBEHHO 1635.0 1 1441.0 kHM. Tpermuns! o6pazyrorcs.

B paccMarpmBaeMoM NpPHMepE, 1O CPaBHEHHIO ¢ 6a30BbIM, IUIOIANb CEYEHHS apMaTyphl
YMEHBIIHIACE. BCIeNCTBHE 3TOr0 YMEHBINHIACH MOMEHTHl TpemmHooOpaszoBamms M,
(351.7 < 375.6, 317.1 < 339.2) u M,, (1635.0 < 1691.1, 1441.0 < 1494.9), a packpsITHE TPELIUH
yBenaaunock (0.365 > 0.244, 0.272 > 0.182 — or momenta M,, 0.396 > 0.312, 0.147 > 0.117 -
or moMernTa M,). IlockonbKy pacKphITHE TPELMH BO BCEX CHydasX MEHbINE MPEJENBHBIX
3HaYeHuH, TpeGoBaHns [1] BEIIONHEHE!

ITpmmep X.4.4.3

Pesynomam. B paccMaTrpaBacMOM IpHMEpE, IO CPaBHEHHIO ¢ 6a30BBIM, IUIONIANE CEYEHHS
apMarypsl YMEHbIIHNIACh. BelencTBie 3TOT0 yMEHBIIHINCH MOMEHTH TpemuHOoOpasoBarus M,
(360.0 < 375.6, 324.7 < 339.2) u M, (1625.8 < 1691.1, 1432.5 < 1494.9), a pacKpsITHE TPELIHH
ysemraunock (0.316 > 0.244, 0.243 > 0.182 — HemPORONKHTENBHOE H IPOJOIDKATENHHOE OT
MoMeHTa M,; 0.407 > 0.312, 0.152 > 0.117 — HeOpOmOMKHTENBHOE H IPOLOIDKHTCIBHOE OT
MOMeHTa M),

Henpogomxarensaoe packpsrae Tpemuh 0.407 MM or MomerTa M, Gonkme IpeaeasHOro
3nagenns 0.400 M. TpeGopanust [1] He BBIMOJIHEHBI.

Ilpmmep X.A.4.4

Pesyavmam. B paccMarpaBaeMOM IpHMeEpE, Mo cpasHermio ¢ mpamepoM X.J[.4.2, miomans
CeYeHHS  apMaTyphl yMEHbIIWNIach. DBeumeicTBHE 3TOr0  yMEHBIINIMCH  MOMEHTEI
TpeIHHOOOpasoBaHHs OT HArpy3oK KpaTKOBpeMEHHBIX H IUMTeNbHBIX M, (3432 < 351.7,
309.2 < 317.1) u M, (1615.2 < 1635.0, 1422.0 < 1441.0), a pacKpHITHE TPEIIMH YBEIHYAIOCh
(0.435 > 0.365, 0.335 > 0.272 — HeNnpORODKATENEHOE U NPOJODKATENEHOES OT MOMEHTa M, ;
0.441 > 0.396, 0.175 > 0.147 — HENPOJODKUTENEHOE K NPOJOIDKUTENEHOE OT MOMeHTa M).

ITpeBrImaioT NpeJeNbHEIe 3HAYCHUA:

- MUPHAHA HENPOAO/DKUTEBEOTO PACKPHITHSA TPEITHH OT MomeHToB M, (0.435 > 0.400) u M,
(0.441 > 0.400);

- IUpPHHA OPOJOIDKHTENBHOTO PACKPBITHA TPEIUH OT MoMenTa M,, (0.335 > 0.300).

TpeGoBarus [1] He BEITONTHEHEL.
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X.A.5. DaeMeHT IPAMOYTrOABHOTO Ce4eHNUs € IpejBapUTeAbHBIM
HanpsDKeHMeM apMaTypHl, IpoBepKa apMMpPOBaHNS

VcnoBus H pe3yibTaThl pacueToB

Homep Hecienye- YenoBua pacdcToB Tpe6opanms
IpH- MBI [1]
Mmepa thaxTop

X 5.1 TIpumep Ilposepka mpeujunocmoiikocmu. | BrmonHeHs!

6a30BLLT PaccMarpuBaeTcss ~ JMEMEHT  IPAMOYTOJBHOTO
CEYEHHS C TEMH )Ke IapamMeTpaMH, PacIloNokKeHHeM
apMaTypbl ¥ XapaKTepUCTHKaMH MaTepHaioB, 4T0 U
B mpumepe IY.JI.6.1 (Pmc. IY.23). Ceuenume
apMUpOBaHO HampsaraeMoi apmartypoit 6016 A800.
HanpsoxeHnss HaT/OKEHHA C Y9ETOM BCEX IIOTEPH
550 MIla. Ycunns oT Harpy3oK KpaTKOBPEMEHHBIX
N = 2450 xH, M, = 240 xHwm, M= 490 xHwm,
mmrensHEx N = 1890 kH, M, = 400 xHwm,
M,= 490 xHm.  TpeGyercs  mpoBepHTh
TPELIUHOCTONKOCTD CEUEHHS.

X .52 beron Bauanue xknacca 6emona. Ilpunar Geron xnacca | BrmonaeHs!
B50.

XapaKTepUCTHKY TPEIMHOCTORKOCTH
Venosrble 0603HaYeHNs JUIT HArPY30K H IHPHHBI PaCKPHITHS TPEIHH CM. pasgen X

O6pazosaHue TpEHH
Homep | Mo- Harpysku Benwauaer MomerToB, KHM Tpemwas
IpuUMe- | MeH- M M.
pa THI
XA51 | M, |xparkoBpeMeHHEIE 2400 236.5 obpasyrprcs
JUTATENBHEIE 300.0 217.0 ofpasyrorcs
M, | XpaTKOBpeMEHHEIE 490.0 401.6 ofbpasylorcs
JUTUTENBHBIE 400.0 371.7 obpasyiorcs
XJA52 | M, |[XpaTKOBpeMEHHbIE 240.0 3014 He o6pasyroTcs
JUTATENEHBIC 300.0 270.4 obpasyrores
M, | XpaTKOBpEMEHHBIC 490.0 521.1 He o6pazyrotca
JUTATEIIBHBIE 400.0 485.5 He obpasyrotcs
PackphITHE TpeHHH
Homep | Mo- Bux packpeiTus 1lTupuna packpbitTis TpemuH, MM | Tpebosanms [1]
OpHMe- MeEH- TpeIyH Gipg Corcult
pa THI
X.J.5.1 M, | HENMPOJOJDKHTEIBHOS 0.096 0.300 BBITIOTHEHB!
NPONODKATENBHOE 0.125 0.200 BBLITTONTHEHE]
M, | HeNPONOJDKUTENBHOE 0.106 0.300 BBITIONHEHEL
IPOJOJDKHTEILHOE 0.089 0.200 BEIIIOJIHEHBI
XA52 | M, | HenpodOKHTEILHOE - 0.300 BBINOIHEHEI
IIPOJOIKHTENBHOE 0.089 0.200 BBIIOTHEHbI
M, | HEIPOZOKHTENBHOE - 0.300 BBINIOJTHEHBL
[IPOJOJDKUTENBHOE - 0.200 BBIITOTHEHE!
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ITpwmep X.A.5.1 (6a3oBb0T)

Pesynomam. JeiictByiomue MOMEHTH M, OT KpaTKOBPEMECHHBIX M JJIHTENBHBIX HArpysok,
paBHbie cooTBeTcTBeHHO 240.0 M 300.0 xHm, GonbIne MOMEHTOB TPEIHHOOOPa30BAHKUA, PABHBIX
coorsercTBeHHO 236.5 m 217.0 xkHm. [leficTBytompe MOMEHTH M, OT KPaTKOBPEMCHHBIX H
IUIMTeNBHEIX HArpy3oK, paBHEle coorBercTBeHHO 490.0 m 400.0 xHM Gonbme MOMEHTOB
TpemuHo06pasoBanus, pasHbX coorsercrBenHo 401.6 u 371.7 xHM. Tpemuusl obpasyrores.
IlInpuna ux pacKphITH MeHbLIE NpeaeabHBIX 3HaYeHuit. TpeGopanus [1] BemonHeHE!

IIpymmep X.4.5.2

B paccMaTpuBaeMOM LpUMeEpe, IO CpPaBHEHHIO ¢ 6a3oBhM, yRemmwwics kiacc OeroHa.
Bcenencreue 3TOro YBEIHYAIACE MOMEHTEI TpenuHo06pa3oBaHus M,
(3014 > 236.5, 270.4 > 217.0) u M,, (521.1 > 401.6, 485.5 > 371.7). Tpemmuarr o6pasyrorcs

TOJNBKO OT MOMEHTA M, TipH JUIHTENLHBIX Harpys3kax. Ilnpaua mx pacKphITHS yMEHBIIHIACK, [10
CpPaBHEHHMIO C aHAJIOTHYHEIM 3HauenmeM B 6asoBoM mpumepe (0.089 < 0.106). TpeGopanms [1]
BBIHOJIHEHEL.

X.E. BHenieHTpeHHOE pacTsKeHue

X.E.1. D1eMeHT IPAMOYTOABHOTO cedeHs1 6e3 mpeaABapuTeAbHOTO
HAaIpsOKeHUsA apMaTyphl, I0A00p apMHUPOBaHM

YcnoBus H pe3yIsTaTh pacyeToB

Howmep Hec- Vcnosug pacyeToB PesynsTaTH pacueToB
opu- | cueny- Komaaecteo u | IInomans
Mepa | emsnf JHAMETPEI CeucHHsA

tax- cTepikHei apMmary-
TOp Tpynuel PEi, ¢!
1-# 2-#
XEJll | Opw- | ITodbop cummempuunoii apmamypor. | 4036 - 40.72

Mep | PaccmaTpuBaercs OpsAMOYIOJbHOE CEYCHHE C
6a30- | TeMH e TeOMETPHYECKHMM pa3MepaMd,
BB | pacmonoXxeHwWeM apMaTypsl H
XapaKTepUCTHKaMHd MAaTepHaJOB, 9TO H B
npumepe IY.E.1.1 (Puc. 1Y.24). Vewms ot
Harpy3ox kpatkoppemeHEsx N = 120 xH,
M = 90 xHm; mmremsnsix N = 97 kH,
M = 80 xHm. Tpebyerca ompenemTs
JUaMeTp CTepKHE# W3 YCIOBHA COXPAHHOCTH

apMaTyphL.
X.E.1.2 | Berou | Bausnue knacca bemona. Ycnonszosan | 4340 - 50.27
TshKenni 6eTon Knacca B20.
X.E.1.3 Bnusnue ouazpammot cocmoanun | 49836 - 40.72
6emona. Vicmonn3oBaHa  TpeximHeHHas
JuarpamMma cocTosaus 6eToHa.

XE.1l4 | Apmu- | Hodbop necummempuunoii apmamypo. | 2036 | 2010 | 21.93
poBa- {Crepxrm 1, 2 m 3, 4 (Puc. 1Y.24)
HHE | mpHHaWIekaTr COOTBETCTBEHHO 1-if © 2-i

TpyIHaM.
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YcnoBrs u pe3ynbTaThl pacueToB (IPOAQDKEHHE)

XE.15 | Veu- Bnuanue IKcyenmpucumema | 4020 - 12.56
JHA | BPUNONHCEHUA RPOOONBHOW cunbl. B cedennn
IeficTBYIOT yCHIHA or Harpy3ok
KparkoBpeMeRHEIX N = 120 xH, M = 20 xHum;
JutTeIbHBIX N = 97 kH, M = 16 kHwm.
XE.l6 Ilenmpanvnoe pacmascenue. B cevennu | 4010 3.14
AeficTByIOT YCHITHA: or Harpy3ox
xparkoBpeMeRHEIX N = 120 xH, M = 0 xHw;
maTensHbX N = 97 kH, M = OxHwm.

Hpumep X.E.1.1 (6a3osuwin)
Pesynsmam. O6mas Iwiomas CeeHAs apMaTypEI cocTaBnaet 40.72 cM? (4936).
ITpmmep X.E.1.2

Pesynsmam. B 6azoomM M paccMaTpdBaeMOM IpHMepax IpHHAT Knacc 6erona
cootBercTBeHHO B25 1 B20. [Tonmxkenue Kkiacca Gerona B paccMaTpHBaEMOM npmwepe TIPHUBEIO
K YBEIHYEHMIO ITOMA/H CEUCHNS apMaTypsl oT 40.72 cM? (4336) 0 50.27 cM® (4340).

Ipumep X.E.1.3

Pesynomam. B 6a3oBOM M pacCMaTpuBaeMOM HpPEMepax IPHHATHI COOTBETCTBEHHO
IBYXJIHHEHHAsS U TpexiuHelHas AuarpaMMbl cocrosnmx 6erona. B oboux mpuMepax nioimaxbk
CedeHus apMaTyphl OKa3alnach OTMHAKoBo# 40.72 oM? (4936).

Ipumep X.E.1.4

Pesynomam. llpu HecuMmMeTpHyHOM apMarype oOmas miomans cedeHus 21.93 om?

(20036+2310) B paccMaTpHBaeMOM HpUMepe oxasanacr, CYLUIECTBEHHO HMKE, HYeM IIpH
CHMMETPHYHOM apMHPOBaHHM B 6a30BoM npumMepe 40.72 oM® (49936).

IIpmmep X.E.1.5

Pesynpmam. B paccMaTpuBacMOM IpHMEpe, 10 CpaBHEHMIO ¢ GasOBbIM, IIOHMXEHBI
mrubarolnge MOMEHTBI OT HArpy3ok KpatkoBpemeHHBIX (20 kHMm < 90 xHm) u zmmenmmx
(16 xHm < 80 KHM) 3To npuBeno K CHIMKEHWIO IUIOMARH CedeHms apMaryphl ot 40.72 om?
(4036) o 12.56 cM> (4520).

IIpmmep X.E.1.6
Pesynsmam. B paccMaTpuBacMoM mpuMepe M3rHGaromue MOMEHTHL OT KPaTKOBPEMEHHBIX M

JUIMTENBHBIX Harpy3o0K NpHMHATH paBHEMH Hymo. [Io CpaBHeHPIIO ¢ 6a3oBEIM npmuepom, 3TO
IIPHUBENIO K CHIDKEHHIO ILTOIMA M CeYeHUA apMaTyps! ot 40.72 oM? (4936) no 3.14 oM? (4910).

215




HOCOBHE K CII 63.13330.2012

X.E.2. DaeMeHT NPAMOYTOAbHOTO cedeHus Ge3 npeABapiTeAbHOTO
HaNpPsDKEeHNsI apMaTyPhL, IPOBepKa apMIPOBAHMA

VCIIOBHS U pe3yAbTaThi pacueToB

Homep | Heccnenye- Venopna pacaeTos TpeGopanus
pu- MBIt [1]
Mepa ¢akrop

XEz21 IIpumep Iposepka mpewunocmolikocmu. | BrmonHeHs:

6az0BbIL PaccMarpuBaeTCs IpAMOYTOJBHOE CEUEHHE C TEMH
K€ T€OMETPAYECKHMH Pa3MEpaMH, PacIIOJIONKEHHEM
apMaTypsl, XapaKTEPHCTHKAMH MAaTepHaloB H
yommsaMe, uro i B npumepe X.E.1.1 (Puc. IY.24).
Apmatypa xmacca AS00, mogo6panHas B mpuMepe
X.E.1.1, cocromr u3 4 crepxHeli AHaMeTpoM
36 mM. Tpebyerca mpoBepHTH TPELIMHOCTOMKOCTH
CEYEHHS M3 YCIOBHA COXPAHHOCTH apMaTyphI.

XE2.2 | Apmupoeanue | ITposepxa nodbopa MURUMANbHO20 | Brmonnens
apmuposanua. Ilpmasaro apmupoBanue 4032, T.e.
JuaMeTp crepkaed B 6a30BOM OpHMepe YMEHBIIECH
0 Gnkaiinrero 3HavYeHus.

XapaKTepHCTHKH TPELIHMHOCTOHKOCTH
VenoHsie 0603Ha%€HIA A1 HATPY30K M IUPHHEI PACKPHITAS TPELHE cM. paszen X

OGpa3oBaHHe TPEIAH
Homep npumepa Harpyzxu Bemmymus: MomerTos, KHM Tpemmuant
M Mere

X.E2.1 KpPaTKOBPEMEHHBIE 90.0 19.5 o0pasyrores

JUINTENIBHBIE 80.0 21.1 obpasyrorcs

X.E22 KpPaTKOBPEMEHHEIE 90.0 17.4 00pasyoTes

JUTATEIIHHBIC 80.0 18.9 o6pasyiores

PackpsiTie TpemmH
Howmep mpumepa Buz packperras IITnpusa packpsrtys Tperud, MM | TpeGopamua [1]
TpeIUH oo Derentt

X.E2.1 HENPOJIOJKATENEHOE 0.330 0.400 BBHIONHEHEI

TIPOJIOJDKUTENBHOE 0.298 0.300 BEIITOJIHEHBI
X.E2.2 HempoaOJDKATEIHOE 0.423 0.400 He BLINONHEHbL
TIPOJIOIDKATENBHOS 0.382 0.300 He GbINOAHEHbL

ITpymep X.E.2.1 (6asosrwit)

Pesynomam. MomerTs: 90.0 u 80.0 xHM COOTBETCTBEHHO OT HArpy30K KPaTKOBPEMEHHBIX M
JUIETENbHEIX OoNBIDE MOMEHTOB TpemmHooOpazoBaHms 19.5 m 21.1 xHM. Tpemmss
obpazyrorcs. Packpsrmue Tpemus HenpogomkaTtensaoe 0.330 MM ¥ npoxomkutensaoe 0.298 MM
MeHbIIe IpeZeNbHbX 3HaYeHul (cooTBercTBeHHO 0.400 1 0.300 Mm). TpeGopanus [1].

ITpmmep X.E.2.2

Pesynomam. B paccMaTpEBaeMOM IpPEMeEpe, MO CPABHEHUIO C Ga30BEIM, YMEHBIICH JAUAMETD
BCEX cTepxHeil. BcnemcTBHe 3TOTO YMEHHHIAIOTCA MOMEHTHI TPEIMHOOOGpA3OBaHUSA IIpH
HArpY3Kax KPaTKOBPEMEHHLIX M MIUTENBHEIX COOTBETCTBEHHO oT 19.5 o 17.4 kHM m ot 21.1 10
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18.9 xHm. Packpeirie TpemmH HENpPOZOMKHTENBHOE M MPONOJDKMTENHHOE YBETHYHBACTCS
cootBeTcTBEHHO ¢ 0.330 10 0.423 MM 1 ¢ 0.298 10 0.382 MM. [Tockomsky 0.423 > 0.400 u 0.382
> 0.300, TpeboBanus [1] He BemonHensl. B Ga3zoBoM mpuMepe HOAOBPaHO MUHHMAIBHOE
apMHApOBAaHHE.

X.E.3. DaeMeHT TaspuB010 CeUEHIMs C MpeABapUTeAbHBIM HalIpsIKeHteM
apMaTypbi, HPpOBEPKAa apMUPOBaAHMSA

VcrIoBHS U pe3yNGTaThl pacueToB

Homep Hccnenye- Ycnosaa pacyeTos Tpe6oparus
npu- MBI [1]
Mepa taxrop

X.E3.1 Iprmvep IIpogepxa mpeujurnocmoiixocmu. | BBIONHEHEB

6a30BbIit PaccmaTpHBaeTcs TaBpOBOE CEYEHHE C TEMH XXE
TEOMETPHYECKHMH pasMepaMH, PacHoNOKEHHEM
apMaTypHl H XapaKTEPACTHKaMH MaTE€PHANOB, YTO K
B npuMepe IY.E.5.1 (Pmc. IY.26). Hanpsraemas
apmaTypa Kiracca A800 coctomT m3 1 crepxHA
quamerpoM 20 mM. HanpsokeHns HaTskeHHS ©
yderoM Bcex morepp 670 MIla. Vcmma ot
Harpy3ox xparkoppemeHHsx N = 82 «H,
M = 78 xHwm; mmremsErsx N = 66 kH,
M = 69 xHm  Tpebyerca mpoBeputsh
TPEIMMHOCTONKOCTE ~ CEYEHHA  H3  YCIOBHA
COXPaHHOCTH apMaTyphl.

XE32 Beron Bauanue knacca 6Gemona. Vicmompszoman | BrmonaeHst
TXeNbIt 6eTon Kiacca B45,

X.E.3.3 | ApmupoBaune | Brusnue duamempa cmepicua nenanpazaemoli | BrmoHeHE
apmamypst.  JluaMerp CTepKHA HeHampsraeMmoit
apMartyphl yBemaged ¢ 10 o 16 mm.

XapakTepHCTHKH TPEIMUBOCTORKOCTH
Venornble 0603aa9enn I HArpy30K H IMHPHHEL PACKPHITHS TPEIIHH CM. pasaen X

O6pazoBaHHe TPEIMH
Homep npamepa Harpyzxa Bemumumss1 MoMeHTOB, KHM Tpermuab
M MEF‘:'
X.E3.1 KpaTKOBpEMEHHbIE 78.0 18.7 obpasyroTcs
JUTENbHEIE 69.0 20.0 o0pasyioTes
X.E32 aTKOBPEMEHHBIC 78.0 20.1 obpasyrorcs
UIATENHHEIE 69.0 21.5 06pasyroTcs
X.E33 KpaTKOBpEeMEHHEBIE 78.0 19.5 o6pasyrorcs
JUHATEbHEIE 69.0 20.8 obpazylorcs
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PackphITHE TpelIuH
Howmep npumepa Bun packperrus HlInpuna packpeiTus Tpeuus, MM | TpeGopanus [1]
TPeITHH Qe Copeutt
X.E3.1 HEeNPOROKHTENEHOE 0.186 0.300 BBIIONHEHE]
TIPOJTOIKUTEEHOE 0.144 0.200 BEOIOJIHEHB!
X.E3.2 HETPOJOIKHTEIHEHOE 0.184 0.300 BBIIOJHEHE!
TPOIOKUTENBHOE 0.142 0.200 BEITIOJIHEHE]
X.E3.3 HENPOXOJDKHTENHHOE 0.182 0.300 BBITIOTHEHE]
HPOJIOIDKUTENEHOE 0.128 0.200 BBITIOIHEHBI

ITpvep X.E.3.1 (6asosbui)

Pesynomam. Momentst 78.0 u 69.0 xHM cOOTBETCTBEHHO OT HAarpy30K KpPaTKOBPEMEHHEIX H
JUIMTENBHEIX Oosibme MOMEHTOB TpemurooOpasoBamms 187 m 200 xHm. Tpemuns:
obpasyrorca. Packprirae Tpemnun senpoxospkaTeasbHoe 0.186 MM u mponosokutensHoe 0.144 MM
MeHbIe TpefieNbHbX 3HadeHm# (coorBercrBeHHO 0.300 m 0.200 Mm). TpeGomanms [1]

BBIIONHEHBL
Ipumep X.E.3.2

Pesynpmam. B 06a3zoBoM H paccMaTpuBaeMOM IpUMepax MpHHATHI Kinaccel OeroHa
cootBerctBenHO B30 m B45. IloBpmmenne wiacca GeToHa B paccMaTpHBaeMOM HpHMepe
IIPHBENQ K YBENMYCHHMIO MOMCHTOB TPEINEHOOOPa3OBaHHA NPH HArpy3Kax KpaTKOBPEMEHHBIX
(20.1 > 18.7) u mmremsex (21.5 > 20.0), a Tawke K YMEHBLIEHHIO PAacKpHITHA TPEIIMH
genpoaomkurensHoro (0.184 < 0.186) u nponomkutensHoro (0.142 < 0.144). Tpebopanus [1]

BBIIOJTHEHEL.
IIpumep X.E.3.3

Pesynomam. B 6a30BoM H paccMaTpEBaeMOM TpHMEpax NPWHATEI JHAMETPhl crepxHei
apMarypsl cooTBeTcTBeHHO 10 m 16 MM. YBenmdenue NHAMETpa CTEPXKHA apMarypsl B
paccMaTpHBacMOM IIPEMEPE YBEIHMYHIO MOMEHTH TPeMHHOOOpa3oBaHMA NpPH Harpyskax
KpaTtkoBpeMeHHEIX (19.5>18.7) B mmrensreX (20.8>20.0) H yMEHBIIHIO PAacKpsITHE TPEIIHH
senpogoyxutensaoe (0.182 < 0.186) m mponomxmremsHoe (0.128 < 0.144). TpeGopanus [1]

BBIIOJTHCHBI.
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X.K. Kocoe BHEI[eHTpeHHOE pacTDKeHIe

X.2K.1. DaeMeHT OpAMOYTOABHOTO cedenns 6es npeABapuTeALHOTO

HaNpsDKEeHNA apMaTyphl, 10A00p apMUPOBaHMI

VYcnoBus H pe3yNsTaThl pac4eToB

Homep Hc- Venosus pacgeros Pe3ynprars! pacyeron
nmpuMepa | cle- KonmyecrBo u | Ilromazns
ay- JHaMETPhI CCYCHHMA
€MBEIi cTepxHeit apMary-
dax- TPYINEL ph1, oM?
TOp 1-# 2-
XX.1.1 | Tlpu- | IHodbop cummempuunoii apmamypor | 10025 - 49.09
Mep | PaccmaTpuBaeTcs NpSMOYTONBHOE CEYEHHE
6a30- | ¢ TeMM )€ T€OMETPHYESCKHMH pasMepami,
BBl | XapaKTepHCTHKaMH MarepHajioB H
pacHONOXEHHEM apMaTypel, 9I0 M B
mpumepe IY.K.1.1 (Puc. IY.26). Yeumua ot
Harpy3ok KparkoBpemennbx N = 121 xH,
M, =31 kHm; My, = 71 xkHM, anuTenbHbX
N =98 xH, M, = 23 xHm; ¥, = 57 xkHm.
Tpebyercsa onpenenuTs NHAMETP CTEpxHeH
H3 YCNIOBHS COXPaHHOCTH apMaTyphl.
XX.1.2 | Berou | Bnuanue xnacca Gemona. Ucnomszopan | 10025 - 49.09
TsKens 6eToH Kiacca B25.
XK.13 Bnusanue  Ouazpammur  cocmoanua | 10025 - 49.09
b6emona. VicmonszoBaHa JByX/MHEHHAaA
JHarpaMMa cocTosHyus 6eToHa.
XX.14 Ap- Hodbop uecummempuunoit apmamypwur. | 5025 | 5010 28.47
M- |Crepxrm 1 - 5 u 6 - 10 (Puc. IY.26),
poBa- | pacIoJoXKEHHEI® COOTBETCTBEHHO y
HHe | Ham0oJiee H HaWMeHee pPacTAHYTOH IpaHH
CEYEHH, OTHOCATCA COOTBETCTBEHHO K 1-H ¥
2-# rpymme M MOLYT HMETh pasHBIC
JIMaMETPEL
Ipymep X.2K.1.1 (asossmit)

Pesynsmam. O611as [WIOManh CEYCHAA apMaTyphl cocrasiseT 49.09 oM? (10525).

Ilpymep X.2K.1.2

Pesynomam. B Ga30BoM u paccMarpHBaeMOM IpMMepax NpHHAT Kiacc GeroHa
cootBercTBeHHO0 B20 m B25. B ofoux npuMepax Nmomaib CEYSHHS apMaryphl oKasanach
omarakoBoit 49.09 cv® (10925).

IIprvep X.2K.1.3

Pesynomam. B 6a30BOM M pacCMATpPHBAEMOM MpPHMEPaxX IPHHATEL COOTBETCTBEHHO
TpexiuHe#HAas ¥ AByX/IHHEHHAA JMarpaMMsl cocTosHHA 6eToHa. B ofonx mpuMepax miomans
CeueHHs apMatypsI OKasaach OMHaKoBoH’ 49.09 em? (10925).
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ITprvep X.2K.1.4

Pesypnomam. V Haubonee H HamMeHee PACTAHYTOH IpaHH DacONOKECHBI MO 5 CTepxHeil
muaMerpoM 25 H 10 MM cooTBetcTBeHHO. O6Imas INOImamh CEveHHS apMaTypel 28.47 oM’
YMeHbIIANACK, IO CPABHERHIO ¢ IIOMATEI0 49.09 cM?, moNyueHHoH B 6a30BOM IPHMEDE.

X.K.2. DaeMeHT HPsIMOYTOABHOIO Ce4eHms 0e3 mpeABapUTeAbHOTO
HanpsDKeHMs apMaTyphl, IIPOBEpKa apMUPOBAHMS

VcnoBHs U pe3yabTaTh PacyeToB

Homep
npy-
Mepa

Hcenenye-
MBI
axrop

VYenosus pacueToB

Tpebosanus
(1]

XXK21

IIprmep
6a30BEIi

Ipoéeepra mpeugurocmoviKocmu npu
cuMMempuHom apmupoearuu, PaccMmarpupaercs
3JIEMEHT IIPAMOYTOJIBHOTO CeUSHMS TaKoH xKe, Kak B
mpumepe X.JK.1.1 (Puc. IY.26). Ilocrasnena
momoOpaBHas B 3TOM IIpHMepe apMmarypa ¢
IUTOIabi0 momepeyHoro cewenus 49.09 oM
(10925). Tpebyerca TIPOBEPUTH
TPEIMBEHOCTOMKOCTE  CEYeHHA yCaoBHUA
COXPaHHOCTH apMaTyphL.

u3

BrmonueHs!

XX22

XK23

XX24

ApmupoBaHue

Iposepxa mpewurnocmolixocmu npu
HecumMMempuuHom apmuposanuu.
PaccmaTtpmBaeTcs  SIEMEHT  IPAMOYTOJBHOLO
ceueHHA Takolf ke, Kkak B mpumepe X.JK.1.2.
Iocrapnena monoGpaHHas B 3TOM HpHMEpe
apMaTrypa C IUIOMAABI0 WUOMNEPEYHOrO CeYeHHS
28.47 cM* (525+50310)

BrInoNHEHBI

Ipoéepxa nodbopa munumansrol niowaou
ceuenun cummempuyunoii apmamyper. Ilpuaaro
apmuposanue 10022, Te. mmamerp crepxueii B
GasoBoM mpEMepe yMEHBINEH 1O Ommkaiirero
SHAYCHHA.

He
GbINONHEH b

Ilposepxa nodbopa munumanvholi naowadou
ceyeHun necummempuunoi apmamypst. [Ipuasro
apmupoBanme 5@22+5010, T.e. mEamerp 25 MM
nsTH crepxme B npamepe XK. 2.2 ymensmen no
Ginkaiinrero 3sHadcHAs.

He
BLINONHEHbL

XapaxkTepHCTHKH TPEIMHOCTOMKOCTH

VcnoBHEle 0603HaYeHAS I HACPY30K H IAPHHE] PACKPHITAA TPSIMUH CM. pasaen X

O6pazoBange TpeMUH
Homep | Mo- Harpysku Bemmanas: MmomenTos, kHM Tpemmus:
mpume- | MeH- M M,
pa THI
X.X.2.1| M, |KpaTKOBPCMECHHEIC 31.0 53.7 He oOpasyroTes
JUIATENLHEIE 23.0 59.9 He obpasyrorcs
M, | KpaTKOBpEMCHHBIC 71.0 12.0 obpazyiorcs
INHATENEHBIE 57.0 13.2 obpasyrorcst
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O6pazosanne TpemuH (IPOJODKEHUE)

XXK22| M, |KpaTKOBPeMCHHEIC 31.0 41.0 He obpasyiorcst
JUIMTENbHBIE 23.0 47.0 He obpasyrorcst
M, | KpaTKOBpeMEHHEIE 71.0 11.8 06pasyroTes
JUTATEIThHRIE 7.0 130 RApazymTes
XXK23| M, |KpaTkoBpeMCHHBIC 31.0 47.0 He o0pa3yroTes
JUIHTENbHBIC 23.0 53.1 He obpa3zyroTest
M, | KPaTKOBPEMEHHEIC 71.0 10.3 obpasyrorcs
JIMTebHbIe 57.0 11.5 obpasyrorcs
XXK24 | M, |KpaTKOBpEMEHHEIE 310 37.7 He obpasyloTcs
JUTHTENLHBIE 23.0 44.1 He 00pasyroTcs
M, | KpaTkoBpeMEHHBIE 71.0 10.2 06pasyroTes
JUIATENbHbIE 57.0 11.5 ofpazyiorcs
PackpsiTHe TpemuH
Homep | Mo- Buj packpbITHA Iupusa packpeitas Tpemus, MM | TpeGosamms [1]
npuMe- | MeH- TPEUMH Qppe Qe
pa TH
XJXK2.1| M, | HENpOJOIDKHTEILHOS - 0.400 BEIIO/IHEHBI
TPOAOIKUTENBHOE - 0.300 BEITOJIHEHBI
M, | HENPOXOIDKUTENBHOE 0.332 0.400 BHIIOJIHEHE!
MIPOOIDKATENBHOE 0.271 0.300 BHITOJIHEHE]
XJXK22 | M, | HSIPOXOIKHTEARHOE - 0.400 BEIIOJIHEHEI
MPOJOIDKHTENHHOE - 0.300 BBOIOJIHCHEI
M, | HENPOROMKUTENEHOE 0.333 0.400 BBIIONHEHE]
MPOJODKATENLHOE 0.272 0.300 BBIIONHECHB
XXK23 | M, | HEHPOJOKATEILHOS - 0.400 BEITOJTHEHE
TIPOJOIDKUATENHEHOE - 0.300 BHINOJHEHE
M, | HENPONOIKATENBHOE 0.437 0.400 He GbINOIHeHbl
IIPOIOIDKUTENBHOE 0.363 0.300 He bINONHEHbL
XXK24 | M, |HeIpOHODKHUTEILHOE - 0.400 BEINOJIHEHE]
TIPOJOJDKHTENHEHOE -0 0.300 BEINOJIHEHE]
M, | HEIPOXOIDKATENLHOE 0.437 0.400 He bINONHEHb
TIPOIOIDKHTENBHOE 0.363 0.300 He guinonHeHbl
Ipymep X.K.2.1 (6a3oBmrit)

Pesynomam. Mowmentsr M,, pasuele 31.0 u 23.0 xHM COOTBETCTBEHHO OT HArpy3oK
KpaTKOBpeMEeHHbIX U JIHTENBHBIX, MEHBIIE MOMEHTOB TpemuBoo6pasoBanus 53.7 u 59.9 xkHm.
Tpemuner He obpasyrorcs. MomeHThr Af,, paBHble 71.0 u 57.0 xHM cooTBeTICTBEHHO OT
Harpy30K KPaTKOBPEMEHHEIX U JIMTENbHBIX, GONbIIe MOMEHTOB TpemmuoobpasoBanud 13.0 u
13.2 xHm. Tpemmunbl obpasyiorcda. Packpeitie TpemmuH Hemponomxurensuoe 0.332 MM m
mpopomkutTensioe 0.271 MM MeHBINE IpefeibHbIX 3HadeHuit (coorBercTBenHo 0.400 u 0.300

Mmm). TpeGoranus [1] BemIONHEREL
ITpumep X.K.2.2

Pesynomam. Mowmentsl M,, pasaele 31.0 u 23.0 xHM COOTBETCIBEHHO OT HArpy3oK
KPaTKOBPEMEHHBIX ¥ JUTHTENbHEIX, MEHBIIE MOMEHTOR TpemuHooOpasosanus 41.0 u 47.0 xHm.
Tpeuuuer He ofpasyrorcs. Momentst M,, parpie 71.0 m 57.0 xHm cooTBercTBeHHO OT

Harpy3oK KpaTKOBPEMEHHBIX H IJIHTENbHEIX, 60/bMe MOMEHTOB TpemuHooOpasoBanus 11.8 u
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13.0 xHwm. Tpewmnsr obpasyrorca. Packperrme Tpemmn Henpomonkutenssoe 0.333 MM
uponomkutenbHoe 0.272 MM MeHBIIE IpeACbHBIX 3HaYeHuii (cooTsercrBenno 0.400 u 0.300
MM). TpeGoBanus [1] BEMOIHEHEL

Ipumep X.K.2.3

Pesynomam. Momentsr M., pasasle 31.0 m 23.0 xHM COOTBETCTBEHHO OT HArpy3oK
KpaTKOBPEMEHHEIX ¥ IUTATENBHEIX, MEHbIE MOMEHTOB Tpeuuuoobpasosanns 47.0 u 53.1 xHwm.
Tpeumnusr ve o6pasyrorcs. Moments: M, paBesie 71.0 m 57.0 kHM COOTBEICTBEHHO OT
HArpy30K KpaTKOBPEMEHHBIX H JUIMTEIHHBIX, 60JbIe MOMEHTOB TpeluHooGpasosanns 10.3
11.5 xHm. Tpemunsl obpasyiorca. Packpsrrme TpemmH HempozomxurensHoe 0.437 MM ®
npoxomkurensHoe 0.363 MM Gonbiie mpefenbHBIX 3HaveHmit (cooTsercTBerHO 0.400 M 0.300
mM). TpeGosaums [1] me BemonHens. B 6GasosoM mnpumepe noAo6paHO MHHHMAIBHOE
apMHPOBAHHE.

IIpumep X.XK.2.4

Pesynomam. Momentsr M,, paBppie 31.0 m 23.0 kM cooTBETCTBEHHO OT Harpy30K
KPATKOBPEMEHHBIX ¥ JIHTENBHLIX, MEHbIIE MOMEHTOB TpemuHooGpasosanus 37.7 u 44.1 xkHwm.
Tpemunsl He obpasyrorcd. MomenTel M,, paBuele 71.0 m 57.0 xHM COOTBETCTBEHHO OT
Harpy3oK KpaTKOBPEMEHHBIX H JUIMTENBHBIX, GOJNbIIe MOMEHTOB TpemuHooOpasosanuda 10.2 u
11.5 xHwm. Tpemmuel o6pasyrorcs. PackpstHe TpemmH HempoxomkureabHoe 0.437 MM
npogomxurensgoe 0.363 MM Gonbiie mpexeNbHBIx 3HaueHME (coorBercrBenHo 0.400 m 0.300
mM). TpeGosamms [1] He BemonHensl. B mpmmepe X.JK.1.1 momoGpano MHHMMAIBHOE
apMUpOBaHHE.

X.2K.3. DaeMeHT NPSMOYTOABHOIO CEMEHNS C IPeABapUTeAbHEIM
HanpsoKeHMeM apMAaTypHl, IPOBepKa apMMUpPOBAHMS

VcIoBHS U pe3ynbTaThl PacueToB

Howmep Wccnenye- Vcnopes pacaeros TpeGopanms
pu- MBI [1]
Mepa taxrop

XXK3.1 ITpumep Ilpoeepxa mpewguriocmoiikocmu. | BpIonHEHs!

6a3oBEIi PaccMmaTpHBaeTcs IPSMOYIONBHOE CEUCHHE C
TeMH K¢ TIeOMETPHYCCKHMH  pa3sMEpaMH,
XapaKTepHCTAKAMHE MaTepHaJIOB "
pPacmoJIOXEHHEM apMaTyphi, YT0 H B NpHMeEpe
Y. X3.1 (Puc. 1Y.28). Hcnons3syeres
TpeX/HMHeliHas [WarpaMMa COCTOSHHA GeToHa.
CedeHre apMHPOBAHO HampATacMoii apMmaTypoi
8320 A800. Hanpsoxenua marsokenss 650 MiTa.
Veumus  OF  Harpy3oK  KPaTKOBPEMEHHBIX
N = 1000 xH, M, = 67 xHwv; M, = 97 xHm,
pmarensHpix N = 920 xH, M, = 58 xHu;

M, = 63 xHm Tpebyerca mnposeputs
TPEIMMHOCTONKOCTE  CeYeHHS H3  YCJIOBHA
COXPaHHOCTH apMaTypEL

XX32 Beton Bnuanue «knacca 6emona. Wcmonesopan | BrmomHeHE!
TsKeNbHi 6eTon Kiacca B40.
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YcioBUA H pe3ynbTaThl pacyeToB (IPONODKEHHAE)

X.X.3.3 | ApmupoBanme | Bauanue ouamempa cmepcueii apmamypu. | He soinonnenv
CedyecHHE apMHPOBAaHO HampsATaeMoil apMaTypoif
8018 A800.

XapaKkTepHCTHKH TPECIAHOCTORKOCTH
VYcnoBHbIe 0603HAYESHUS IS HaTPY30K H MAPUHE! PaCKPEITHA TPEIHH CM. pasfgen X

OO6pasoBaHHe TpemuH
Homep | Mo- Harpysxu Benu4unsl MoMenTOB, KHM Tpermuae:
OpuMe- | MeH- M M.,
pa TBL
XX3.1| M, |xparkoBpeMEHHEIE 67.0 36.6 obpasyiorcs
JANUTENbHBIE 58.0 39.0 obpasyrores
M, | KpaTKOBPEMEHHEIE 97.0 52.5 obpasyrorcs
JUTHTENbHBIE 83.0 554 obpasyrorcs
XX32| M, |KpaTKOBpeMEeHHEIE 67.0 40.6 obpasyrorcs
JUTATENBHEIE 58.0 44.7 obpazyioTca
M, | xpaTKOBpeMeHHEIE 97.0 59.2 obpasyrores
JUIHTENbHbIE 83.0 64.9 obpasyrorcs
XJXK33 | M, |KpaTKOBpeMEHHbHIE 67.0 22.1 obpasyrorcs
INUTEIbHBIS 58.0 26.0 obpasyrorcs
M, | KpaTKOBpeMEHHBIE 97.0 32.5 obpasyrorcs
JHTeNbHbIE 83.0 38.1 obpasytorcs
PackprITHE TpEIHE
Howmep Mo- Bua packpeiTis Iupnaa packpsITHS TPEIMH, MM Tpe6osanus [1]
npuMme- | MeH- TPEIUH Crre Qopcun
pa THI
X.X.3.1 M, HEMpPOJOJLKHTENBHOE 0.171 0.300 BBHINOJIHEHBI
NPOJOIKHUTENLHOE 0.147 0.200 BBINOJHEHb!
M, HETPOJOJDKHTENMBHOE 0.171 0.300 BBITIONHEHbL
[POJIOJDRHTENEHOE 0.148 0.200 BBITIONHEHbI
XXK3.2 M, HETIPOJOJDKUTENHHOE 0.158 0.300 BBINOJHEHBI
MIPOAOIDKHTEIIHOS 0.125 0.200 BBITIONHEHBI
M, HENPOIOJDKUTEAbHOE 0.149 0.300 BEIIOJHEHBI
MPOJOJDKHTENHHOE 0.119 0.200 BBINONHEHE!
XXK33 M, HEeNpOAOJLKUTENLHOS 0.270 0.300 BBITIOJIHEHB!
TIPOJIOJDKMTENEHOE 0.221 0.200 HE GLINOAHEHBL
M, HEIPOJIOJDKUTEIBHOE 0.293 0.300 BBIIONHEHb]
TPOAOIDKHTENIBHOE 0.231 0.200 He BbINONHEHb
ITpnmep X.2K.3.1 (6a3ossni)

Pesynemam. JleiictByromque MOMERTH M, OT KpPaTKOBPEMEOHHBIX M IUIMTEIBHEIX HArpy3ok,
paBHble cooTBeTcTBeHHO 67 H 58 KHM, GoNIblle MOMEHTOB TPeIIMHOOGDa3sOBaHMA, PaBHBIX
coorsercTseHH0 36.6 m 39.0 xHwm. JleficTeyromme MOMEHTH M, OT KPaTKOBPEMEHHEIX H
JUIMTENLHBIX HArpy3ox, pasHbeie cooTsercrBemHo 97.0 u 83.0 xHw, Gomsme wmomeHTOB
TpewMHO0Gpa3oBanus, paBHBIX cootTBercTBeHHO 52.5 u 55.4 xHm. Tpempmibl o6pasyrorcs.
IITupuaa px pacKpHITHS MEHBIIE NpeAeNLHEIX 3Hadennit, TpeGoBanus [1] BHIIONHEHEL

Ilpimvep X.2K.3.2
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Pesynomam. elicreyiomue MOMEHTE! M, OT KpPaTKOBPEMEHHBIX W JUTUTENBHBIX Harpysok,
paBHble cOOTBeTCTBeHHO 67 u 58 xHwm, Gonblme MOMEHTOB TpeMMHOOOpa30BaHHSA, PaBHBIX
cootercTBenHo 40.6 u 44.7 xHwm. Jleficreyromme MOMEHTBI M, OT KpaTKOBDEMEHHBIX U
JUTHTENBHBIX HArpy3ok, paBHEIC cooTBercTBeHHO 97.0 u 83.0 kHM xHwM, Goneiie MOMEHTOB
TpeIHO00pa30oBaHust, PABHEIX COOTBETCTBEHHO 59.2 1 64.9 kHM. Tpemunst o6pasyroTcs.

B paccmarpuBaemoM IpHMepe, 10 CpaBHEHUIO ¢ 6a30BBIM, YBeIMUMiICA Kiacc 6eToHa ot B25
o B40. Benencrsue 3TOro yBenHMUMIECH MOMEHTHl TpemmHooOpasoBamus M, (40.6 > 36.6,
447 > 39.0) u M, (552 > 52.5, 64.9 > 55.4), a pacKpHTHEC TPEIHH YMEHBUIMIOCH
(0.158 < 0.171, 0.125 < 0.147 — ot moMmerTa M,, 0.149 < 0.171, 0.119 < 0.148 — oT MOMeHTa
M,). IlockonbKy pACKDEITME TPEIIME BO BCEX CIydJasX MeHbIUe IPEAENbHbIX 3HAYCHHUH,
Tpeboranus [1] BHIIONHEHEL

IMpmmep X.K.3.3

Pesynomam. B paccMaTtpuBaeMOM IpUMepe, IO CPapHEHHIO ¢ 0a30BbIM, IIOMANs CEIEHHS
apMaTryphl YMEeHBIINIach. BCAeACTBHE 3TOr0 YMEHBIIMIMCH MOMEHTHI TPEMHHO00pasoBanus M,
(22.10<36.6,26.0<39.0) u M, (32.5 < 52.5, 38.1 < 55.4), a pacKpHITHE TPEHIHH YBEIHIMIOCH
(0.270 > 0.171, 0.221 > 0.147 —~ HenpOAOIDKUTENBHOE H MPOJODKHTENHEHOE 0T MOMeHTa M,;
0.293 > 0.171, 0.231 > 0.148 — HeNPOAOIDKAUTENHHOE K NPONOIDKUTENLHOE OT MOMEHTA M),

Iponomxutensroe packprtue Tpemue 0,221 MM ot MomenTa M, i 0.231 MM 0T MoMeHTa M),
6onbme npepenbHoro sHadenRnd 0.200 mm. TpeGoBanus [1] He BEINONHEHEL

XN. P €KOMEHAAIINUN IT0 OII€HKEe ITPaBUMAbHOCTH pacyieToB

B coorserciBEM ¢ pexoMeHnmanmamm pasmena X.A mHacrogmero ITocobmi, B mpumepax
pasnenoB X.b - X.JK paccMoTpenb pasnuusbie (akTopsl, BIAMIOMYE Ha Pe3YJIETAThI PACUETOB.
Hinxe npuBeeHEl HEKOTOPHIC 00IIHE MONOKEHHA, KOTOPRIME CIeAyeT PYKOBOACTBOBAaThCA MPH
OLICHKE IIPaBHIBHOCTH PacyeToB (CM. Takke pasaen X.A).

1. TectuposaHHe NpOrpaMM pPEKOMEHLYETICA IpPOBOXHTH, CPaBHHBas pe3yJbTaTHl,
MOJy<CHHEIE N0 IporpaMMaM H B HPHBEACHHBIX Bbime mpuMepax. IIpu pacxoxineHun
PeKOMEHAYeTCA NpPOBEPATH MPABWILHOCTh pE3YJBTATOB «BPYUHYIO», HCHONL3YS
METOMHKY, H3JoxkerHyIo B mpamepe X.B.2.1

2. Ilpm nopGope apmaTyphl yBemmdeHHe Kiacca OeToHa He MOXET BEI3BATH YBEIHICHHS
IIOmaZy CeYcHHS noAOWpacMOM apMaTypel. OTO OYEBHIAHOE YTBEPXKICHHE
MONTBEPKAACT CPABHEHHE PE3YIETATOB PEIICHUS IPHMEPOB:

-XB.1.1 1 X.5.1.2 npw u3rube;

-X.B.1.1 1 X.B.1.2; X.B.3.1 m X.B.3.2 upu KocoM m3rube;

-XI'1l1rXI.12 XI'21 8 XI'22, XI'3.1 1 XI'32, XI'4.1 u XI'4.2, XI'5.1 1
X.I".5.2 opu BHETEHTPEHHOM CIKATHH;

-XA11 e X J.1.2, X J1.5.1 1 X.J1.5.2 npa KOCOM BHELEHTPEHHOM CXKATHH;

-X.E.1.1 1 X.E.1.2 npH BHENCHTPEHHOM PaCTDKEHHH;

-XK.1.1m XK 1.2, X.K.3.1 1 X.)K.3.2 npn KocOM BHENEHTPEHHOM PacTsDKCHHAH.

3. Ilpu Tpexmmmeiinoif nmuarpamme cocrofsHHA GeToHa INOMEANb CeueHHS HOAOUpaeMoi
apMaTypsl MOXET YMEHBIIHTHCA, YBEJIMYHTHCA HIH OCTarhcs Oe3 W3MeHeHW, IO
CPABHEHHIO C IUTOMAAbIO NPH ABYXIHACHHOMH AuarpaMme. JTO MOATBEPXKTAECT CpaBHEHHE
Pe3yJbTaTOB PEINCHHAS NPHEMEPOB:

- X.b.1.1 u X.B.1.4 npu u3rubGe;
-X.B.1.1 m X.B.1.3 npu xocoM m3rube;
-XTI.3.1uXTI.3.3,XI'4.1 1 XTI 4.3 npa BHEUEHTPCHHOM CXaTHH;
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- X.O.1.1 1 X.JI.1.3 npu KOcOM BHELEHTPEHHOM CKaTHH;

- X.E.1.1 m X.E.1.3 ipu BHEUEHTPEHHOM PaCTOKEHUH;

- X.X.1.1 1 X.JK.1.3 npu KOCOM BHELICHTPEHHOM PacTsKEHHH.
Ilpm HecHMMETPHYHOM AapMHpPOBAHMM MOAOMpacMas IUIOWIANs CEYCHHA CTepiKHelH
OKa3blBaeTCd, KaK NpaBUi0, CYIIECTBEHHO MEHBLIE, 4YeM WPH CWMMETPHYHOM
apMHpPOBAHHH — CM. IIPHMEDBL:
-X.b.1.1uXB.1.7 npu usrube;
- XTI'.1.1 u X.I'.1.3 npH BHEHEHTPEHHOM CXATHH,
-X.E.1.1 u X.E.1.4 npy BHeLCHTPEHHOM PaCTHKECHUH;
- X.X.1.1 1 X.0K.1.4 npd KOoCOM BHEICHTPEHHOM PACTKCHUH.
Ilpy npoBepke MUHEMAIBHO IIOJOODAHHOIO CHMMETPHYHOrO H HECHMMETPHYHOIO
apMHpPOBaHHA B Cliydac CHMMETPHYHOTO apMRPOBAHHS MOMEHT TPEIIMHOOOPA30BaHHS
OKa3eBAacICA HE MEHBINE, & WIMpPHHA DPAacKpHITHA TpPEIIHH He Gojblme, HeM IIpH
HECHMMETPHYIHOM apMUPOBAHHU. DTO NOATBEPXAET CPaBHEHHE Pe3y/bTaTOB PEIeHHS
[pUMEpOB!
-XI'2.1 1 X.I".2.3 npr BHENIEHTPEHHOM CXKATHH;
- XK.2.1 1 X.)K.2.2 npu K0COM BHENIEHTPEHHOM PaCTSKEHMH.
Vcranosnennas JONOJHHTENbHAA apMaTypa (Cxarasd, BHONs OOKOBBIX TIpaHed, Ha
OKpPY’KHOCTSX) YBEIHYHMBAeT MOMEHTH TPEIHHOOOPa30BaHHS M YMEHBINACT HIMPHHY
PacKpHITHS TPEIIHMH, OXHAKO 00mas IUIoMmaab CEYeHHs apMaTyphl IIPH 3TOM BO3pacTaeT —
oM. mpamepst X.5.2.3, X.5.24,XTI'.3.4, XI'.5.3, X.[.1.6.
B mpmmepax X.JI.1.1 1 X.JI.1.5 nog6op apMatyps! HpOBOAHMICS COOTBETCTBEHHO HpH
CHECAYIOIMX YCIOBHIX:
- CTEpXHH pa3NeNicHHl Ha JBE IpyNnbl, ZAAMETPHI CTEpXHEN Kaxaoi rpynmsl MOTYT
6EITH pasHBIMY;
- ZAaMETPHI BeeX CTepikHel B CEYCHHH OXHUHAKOBEI.
ScHo, 9TO OOINas NNOINAAs CEHEHHS apMaryphl B IIEpBOM Ciydae He MOXeT OBITH
Gonbmre, 9eM BO BTOPOM.
Croco6 paspmeneHHe cTep)KHEH Ha IPYNNBl ¢ ONWHAKOBEIM JHAMETpOM NIpH moabope
apMaTypel (CM. NpeAblAymuif m. 7) OKa3pBaeT CYIIECTBEHHOE BIHAHWE Ha OOIIyIO
IUIOINAb CEeYeHUs apMaTypsl. JTO NOATBEP)AACT CPAaBHEHHE Pe3YJIbTaTOB PEIICHHA
nprmepos X J1.1.1 m X JI.1.4.
CpaBHenme pesynesTaToB pemenns mpumepoB X.I.6.1 m XI'.6.2, X.E3.1 u X.E3.3
X.K.3.1 1 X.)K.3.3, mokasbIBaeT, 4T0 YMEHbIICHNE HAMETpa CTepxHel He IPHBOIUT K
YBEJIMYIEHHIO MOMEHTOB TPEIHHO00OPa30BaHHS, a PACKPHITAC TPELHH YBEIHIHBACTC.
B ofmeM cinygae yMeHbINeHHE AHaMeTpa cTepxHell MOXeT M YMEHLIUATL IIAPHHY
PACKPBITHS TPELIUH, MOCKOJIbKY YMEHbINAeTCH 62a30B0O€ pacCTOSHUE MEXIY TPeIHHAMH,
onpenensemoe o gopmye (8.136) [1].

10. CpaBrenue pesympsratoB pemenus mpumepo X.5.5.1 u X.B.53, X.5.6.1 u X.5.6.2

IIOKa3bIBACT, YTO IIPH YMCHBIUCHHH BCIHYMHBl HATOKCHHAL Haﬂpﬂl"aCMOﬁ apMaTypel
MOMEHTEI 'rpemuﬂoo6pasonanux YMCHBIIAIOTCA, a IIHPHHA PAaCKPRITHS TPEUIUH
VYBEITHYHUBACTCA.

11.Yto6r1 ymocTOBEepHTBCE B HOAOOpE MHHUMAIBHOIO ApMHPOBAHHS, PEKOMEHZYETCS

[IPOBECTH IIPOBEPKY, YCTAHABIHMBASA B CEYEHHWH CICHyIOmMHH MeHpumHll IuaMerp
apMaTypsl, 0O CpaBHeHHIO ¢ momobpaunsmM. TpeGopamms [1] nomxebl GHITH He
BBINIONHEHEL. DTO IOATBEPKAAIOT IIPHMEPEL:

- X.B.2.5, X.b.4.2 npu uzrube;

- X.B.2.2 npu xocom H3rube;

-XI'.24,XI.2.5, X.I'4.4 npu BHENEHTPEHHOM CXXaTHH;

-XJ.22,X.]1.4.3, X.J1.4.4 mpn KOCOM BHEIIEHTPEHHOM CXKAaTUM;

- X.E.2.2 npv BHEICHTPEHHOM PacTSHKECHUH;

- X.K.2.3, X.K.2.4 npa KocOM BHENEHTPEHHOM PaCTAKEHHH.
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12. B cxaThIX 3JIEMEHTAX YMCHBIICHHE SKCHEHTPHCHTETa NpPOJONBHON CHNIBI yBEIMYHBACT
MOMEHT TpeIIMHOOODa3OBaHHS M YMEHBINACT MIMPUHY DPACKPBITHS TPEIUH — CM.
mpumepsl X. I".1.4, X.I".3.5.

13.B pacTAHYTHIX OJNEMEHTAX YMEHBINEHME SKCUEHTPHCHTETZ NPONONLHON CHIBl He
IIPHBOAUT K YBENHYEHHIO INIOMANH CEHEHHA moabupacMOH apMaTyphl — CM. IIPHMEPEI
X.E.1.5,X.E.1.6.

14, YBenuuenue MOMEHTA OT MIATENBHO JCHCTBYIOMEH HArpy3K B M3IHOaeMBIX 3JIEMEHTAX
MPHBOAKT K YBEIMYCHHIO IUIOIMAZM CEeYeHHA HoAOHpaeMOi apMaTypel — CM. HpHUMEp
X.Bb.1.8.

15. YMenpmeHye MOMEHTAa OT MJHMTENBHON JelicTByromeil Harpyskd B H3rHOaeMbIX
9JEMEHTaX YMEHBINACT MHPHHY PacKphITHA TPELUIHH ~ cM. npumep X.5.2.2.

16. Orpannyenyie MPOHANAEMOCTH KOHCTPYKIWMH npenpasuster Gonee xecTKue TpeOOBaHus K
PacKpHITHIO TpEIMH, YeM TpeOoBaHHE coXpaHHOCTH apMatypel (. 8.2.6 [1]). Oto
BEI3BIBAaET YBENHYEHHE IMIOMANH CEUeHHs apMaTypsl Npd nogfope - CM. IpUMEPH
X.b.1.9,XTI'3.6, X X.1.7.

17. PacTaruBaiompe W CXHEMAOMUE NPOAOIBHEIE CMIBI COOTBETCTBEHHO YMEHBIIAIOT H
YBEJIMIHMBAIOT MOMEHT TPEHIMHOOGPa3OBAHMS, YBEIWYHBAIOT ¥ YMEHBIUIAIOT PacCKPBITHE
TpemuH. DTO B CBOIO OYepellb COOTBETCTBEHHO YBEJIMYHBACT U YMEHbINACT IUIOMIAMb
ceuerus nonbupaemoii apmarypsr — cM. npamepsr X.5.1.1, X.B.1.10, X.B.1.11.

XI. AepOpMaTHMBHOCTD Xeae300eTOHHBIX 31€eMEeHTOB

Oco6eHHOCTS OMpeNeNeHus MPOrHGoB KENe300eTOHHRIX KOHCTPYKHHN C HCIONB30BaHMEM
JehopMalMOHHON MOJETH COCTOMT B TOM, 4TO AchOpMalHOHHEIE XapaKTepUCTHKH GeToHa
HCIONB3YIOT ¢ YYETOM KaK HeNpONODKHTENBHOro, Tak M IPOZOKHTENHHOTO NEHCTBHA
garpysk:u (m. 6.1.25 [1]). B pacyerax HpOYHOCTH M TPEIIMHOCTOMKOCTH Ne(hOpMalMOHHBIC
XapaKTEePHUCTHKH MPHHUMAIOT JUIA HEHPOJOIDKUTENSHOrO AeMCTBHA Harpysku (nm. 6.1.23, 6.1.24
1.

ITostomy B pacuerax HOeOpPMAaTHBHOCTH PEKOMEHAYETCS NONONHHUTENBHO WCCIENOBAThH
BIMAHYE HA pe3ynbTaThl pacuyeToB BIAXHOCTH OKpyXatome# cpenst (m— 8.2.26 [1D),
CYIIECTBEHHO  Bimmiomielf Ha  AeOpMalHMOHHEIE  XapaKTepHCTHKH  GeToHa  IIpH
MPOJOJDKHTEIBHOM NeHCTBHH HArPY3KH.

XLA. PekomMeHa1M¥ IT0 BEIOOPY IIPMMEPOB A4S TECTUPOBaHNMA

Hmxe nepeunciens! (akTopel, BIMAHHME KOTOPHIX PEKOMEHAYETCH YYWTHIBATH, HPOBEpPAL
NpaBHIBEHOCTE PacdeToB AeOpMaTHBHOCTH JKeNe300€TOHHBIX 37IEMEHTOB.

Hon6Gop wim npoBepka apMEPOBAHES;

PopMa ceucHHS — IPAMOYTONBHOE, TABPOBOE, ABYTABPOBOE, MPOM3BONIBHOE,
Bup 6eToHa — TSOKENBIH, MEIKO3SPHHCTHIH, JICTKHIA H AD.;

Kiacc Gerona;

Bup nuparpaMMEr cocToAHES OeToHa — BYXUIHHEHHASA, TpeXuHenasL;
Hamyaue aiv OTCYICTBYE NPeABAPUTEIHHO HAIIPATAEMOM apMaTyphl;
Benyauna HaTsDKeHHA HAPATAEMOM apMaTypsl;

Hamuare am oTcyTcTBHE MOAGHPaeMOl CxKaTOH apMaTypsl;
PacnonoxeHue apMaTypsl B CCICHAMN;

10 Pasbunenue cTepxHel BHYTPH CeYeHHs Ha TPYIIILI ¢ OAMHAKOBEIME JUaMETPaMH;
11. Cummerpu4HOE apMHPOBAHUE;

12. IMony4eHne MEHHMAJIEHOIO apMHPOBaHHMS TpH TOA60pE;

CENOLA WP
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13. BemmynHa HaTsHKEHAL apMaTypBi;

14. Tun xoHCTpyKuMii H ycnoBus ux paGoTer,

15. BraxHOCTE OKpyatomel Cpemsy;

16. ApmMupoBaHEe, IEPEMEHHOE O JUIMHE 3EMEHTa
17. PacTarHRAIOMAE W CRKAMAFOINE MPOLOJEHEIS CHIBL

XLB. Iloa6op nnpoA0ABHOTO apMUpPOBaHMS

XLB.1. DaeMeHT IPAMOYTOALHOIO cevenys 6e3 rnpejpapuTeAbLHOTO
HanpsDKeHUs apMaTyph

YCIIOBHS B pE3YIbTATH PACUETOB

Howmep He- VYcenosus pacueros PesynsTaTl pacueron
IpEMepa | CICHy- Komuuecreo | Ilmo-
eMBbli JAaMETPLE manb

tax- cTepxHeH CeYeHHs

TOp rpymms apMaty-

14 | 24 | perem

X1B.11 | Hpu- | Hodbop  pacmamymoii  apmamyper | 2920 | 2018 | 1137
mep | PaccMarpuBaercst mpsmoyronsHbEE cBOGOIHO
6azo- | omepTeif dmemeHT mponetoM 4800 MMm.
Bt | ['eomerprdeckue pa3sMepsl CeUeHAs:
b = 200 mm; h = 600 MM; a = 80 MM. Beton
TKeIbE  Knacca B15.  Hcmonmssyerca
OByXJIMHelHas  juarpaMMa  COCTOSHHA
6erona. PacrsauyTas apmarypa xiacca A500
HOCTOSHHA 110 JUAHE 3]EMEHTa A COCTOAT H3
4  crepxHeH, HpHHAICKAMHX  ABYM
rpynmaM — mo 2 crepxHi B Kaxaoi. Ha
3JIEMEHT IelicrByer PaBHOMEPHO
pacupefeNieHHass HArpyska - JUIMTENBHAd
64 xH/M u xparkoBpemermas 21.5 xH/M.
Braxsocte oxpyxarome#t cpemsl 40-75%.
CornacHo xnaccupukamun [2] (Tabmaua E.1
npunoxenus E.2), aneMeHT OTHOCHTICS K
rpynne  koHCTpyknmit  «bamku, ¢epMeL,
pUIeNH, UpPOTOHBL, INWTH, HACTWIHI»,
OTKpPHITHIX Ui 0630pa. IIpenemsaeii nporunt
cocraeister 26.7 mm. Tpebyerca onpeneimrs
JHAMETpHl CTepxHedl pacTaayroif apMaryphbl
TaK, 9roObl pacdyeTHBIf mporHG OB He

GoJbIre peaeNsHoro.

XILB.1.2 | Beron Bnuanue wnacca b6emona. Wicnomwsosan | 20018 | 20016 9.11
TsoKenbi Geton xinacca B20.

X1B.1.3 Bnuanue guda Gemona. Vicnomssopaw | 2@325 | 2022 | 1742
aerku#t 6eTOH Ha MEIKOM IIODHCTOM
3anonHATeNe Kinacca B15.
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YcnoBns B pe3yJIbTaThl pacdeTos (IIPOAOIDKEHHE)

X1B.1.4

Bruanue ouazpammsl cocmosnun
femona.  HcnombsoBaHa — TpeXiMHEHHas
JuarpaMma cocTofHus OeToHa,

2020

2018

11.37

X1B.1.5

X1B.1.6

Apmu-
poBa-
HHe

Ilodbop  pacmanymoii w  cucamoii
apmamypbL. TTon6upaercs apmarypa
pacTAHyTas (4 CTEpXHS NEpBOH IPYNNE) M
cxarat (4 cTepkHA BTOpOif  Ipynmel),
a' =80 Mm.

4018

4016

18.22

Iodbop  cummempuunoii  apmamypel
Cxaras (&' = 80 MM) U pacTsHyTas apMarypa
cogepkaT 1m0 4 CTEPXKHA OJMHAKOBOTO
OHaMeTpa.

8018

20.36

XLB.1.7

X1b.1.8

Hoo6op pacmawymoii apmamypel u3
cmepicHelt  00UHAKO6020  Ouamempa.
JuaMeTpel Bcex deTHIpeX cIepxHeli B
CEYCHUH OTHHAKOBBIL,

4420

12.56

ITodbop pacmanymoii apmanypel,
nepemMennol no OnuHe IneMenma. JNSMENT
mmmHoi 4800 MM paspmeneH na 3 ywacrka.
PaccrosiHue oT JIeBOif OLOPHI 0 Havala 1-ro,
2ro #® 3ro y4acrka  COCTaBIfeT
cootBercTBenno 0, 1000 m 3800 mm, Te.
AJMHA ABYX KpallHMX YYaCTKOB paBHa IIO
1000 MM, mnuna cpepHero ydacrka 2800 M.
Cpenuuil y9acTOK apMHPOBAH 4 CTEPXKHIMH,
NpUHAANCKAMMAMY JABYM IpymmaM - mo 2
CTepXXHA B Kaxxo# (kak B 6a30B0M IIpHMeEpe).
Kpatinue y9acTKE apMEPOBAHB! 2 CTEPKHIMH
OHHAKOBOTO nuaMerpa. TpeGyercs
OIpeJeUTH JUaMETPEI CTepXKHel Ha KaxmoM
H3 Y9aCTKOB.

VYyacrok 2 (cpezmuii)

2020 | 20918 [ 1137

Vuacrxx 1, 3 (kpaiinue)

2022

7.60

X1B.1.9

Kon-
cTpy-
KOMH

Bnauanue muna xKoncmpyxuuii u ycnoeui
ux pabomsr.  DNEMEHT OTHOCHUTCA K
KOHCTPYKIHM, HE BXOIAIAM B
xnaccupuxammo Tabmmuer E.l [2], =,
corracso I 15.2.3 [2], npenenpHsit nporu6
cocrasmsier 4800/150 = 32.0 mm.

2036

2032

36.45

X1b.1.10

Bia-
KHOCTD

Bnuanue enajycnocmu  oxpyycaiowieri
cpedst. BrnaxaocTs OKpyxaromeif cpems
npussTa Hwxe 40%.

2022

2020

13.88

IMTpmmep XLB.1.1 (Ga3osnmi)

Pesynsmam. O61mas niiomajh CedcHHs apMaTyphl cocTasiser 11.37cm (2020+20318).

IIpumep X1.5.1.2

Pespnomam. OO6mas IUIOmMans CEYCHHS PpacraHYTOM  apMaTypsi
PaCcCMATPHBAEMOM MPHAMEPAX COCTABISET COOTBETCTReRHO 11.37cM® (20320+2018) 1 9.11 oM’
(2018+2¢16). B paccMarpuBacMOM HpHMEpe Kiacc GeToma yseidamicd. JTO IPHBENO K
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CHMXKCHHIO IJIOMQAH CCUYCHHUS apMaTyphl, IIOCKOJIBKY YBCIHIWIMCHh MOAYJIB YIIPYTOCTH 6etoHa
H, KaK ClIeICTBHE, 001Ias JKeCTKOCTh CeIeHM .

IIpumep X1.5.1.3

Pesynomam. O6mas muomans CeUYeHHs PpacTAHYTOH ﬁmarypu B GaszoBoM H
paccMaTpUBaeMOM IPAMEpaX COCTAaBAfAeT cooTBeTcTBeHHO 11.37cMm” (20020+2018) u 17.42 oM’
(2025+2022). Ucuoib30Banye B paCCMaTPHBAEMOM NPAMEpE JIEFKOro GeTOHa BMECTO THKEIOro
IIPHBENO K YBENMYCHHWIO IUIOINANH CEYeHHS apMaTyphl, IIOCKOJNLKY CHH3HJIHCH MOXYINhH
ynpyroctu GeToHa u, Kak CIEICTBHE, 00mas )KECTKOCTh CEYCHHA.

ITpivep X1.b.1.4

Pespnomam. Ilomyden ToT ke pe3yisTaT, 4io H B 6asoBoM mpumepe. M3menenme BHIa
JIMarpaMMBbI cocTosHus 6eTOHa He IOBJMSLIO Ha Pe3yNbTaT.

IIpumep XLB.15

Peszynvmam. Honytlemme IIomaayu ceqeﬂwx PacTAHYTOH H CXXaTOil apMaTyphl COCTABIIAIOT
cootBercTBerHo 10. 18 cM® (4018) u 8.04 o’ (40316). O6man mIomans Ce4eHus apMaTyphI
cocraser 18.22cm’. Thnomams ceqelmx PacTaHyToH apMaTyphl YMEHBIIHIACH, IO CPABHEHHIO
¢ 6asoBbiM mpaMepoM (11.37 cM%), OCKOIBKY yBEHYAIOCH IUIE90 BHYTpeHHeH napsl. Obumas
IWIOIMAAs APMATYPB! YBEJIHYMIACH, IIOCKONBKY B 6a30BOM HpHMepe BCEe CXXMMAIOIHE YCHIHS
BOCHPHHHMAIHCH OETOHOM, a B PacCMaTpHBaGMOM HpHMEDE YacTh M3 HHX BOCHPHHHMACTCA
Cxaroi apMaTypoii.

ITpyvmep XLB.1.6

Pesynbmam. TosyycHnas miomans CCUCHH PacTAHYTOMH ¥ cXaToif a ApPMATYDEI COCTABILAET 1O
10.18 oM’ (@18), obmas mmomans apMarypsl cocraBngeT 20.36 cM” 8@18), uro HamHOrO
Gonbime, 9eM IUIOINAAb CEYEHHs pacTsHyTod apMmarypel B 6asosom npumepe 11.37 om?
(2020+2@18). Jto 0GBACHAETCA TEM, UTO IPH CHMMETPHYHOM apMHpoBaHHM GeToH B paGore
CEYEHHs He YJacTBYeT — MOMEHT BOCHPUHEMACTCA TOJIBKO PacTAHYTOMH ¥ CxXarolt apMarypoit.

ITpumep XI.b.1.7

Pesynvmam. Kak u crenoBano OXHNATh, IWaMeTp apMarypHoro crepxHa 20 MM B
paccMarpuBacMOM NpUMepe paBeH MaKCHAMANBHOMY H3 IHMAaMETPOB apMaTYPHEBIX CTEpXHel B
6a30B0M HpHUMeEpE.

Hpumep XI.5.1.8

Pesynsmam. Ha cpegHeM ysacTke LONyYeHa IUIOMAID CEYEHHA DAacTAHYTOH apMarypbl
11.37cM? (2020+2018) TaKas xe, KaK B 6a3030M opumepe. Ha xpajinux yyacTkax moiydeHa
ILTOWAAD CedeH s PACTAHYTOR apMatyps! 7.60cm? (2022).

ITpumep X1.B.1.9

Pesynvmam. TlonygeHHas Uromags CEYeHUT pacTIHyTOH apMaTypsl 36. 4ScM (2036+2032)
oKasaiack HaMHOro 0ojblme, 9eM COOTBETCTBYOIas Iuromanp 11. 37cm? (2320+2018) B
6asoBoM mpHMepe. DTOT pe3ylabTaT Ha HEPBEI B3IVIAJ INPEACTABISETCS MapafOKCANBHEIM,
HOCKONBKY NpenensHei nporn6 32.0 MM B paccMaTpuBaeMoM npuMepe Goibie, deM 26.7 MM B
npuMepe 6a30BOM H, Ka3anoch OBI, WIOIMags HOMEPEYHOro CEYeHHS apMaTyphl NO/DKHA
YMEHBHIATECA.
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OO6msACHEHHE COCTOHT B TOM, 9TO B 6a30BOM NpHMepe Ul KOHCTPYKUHMH yka3aHHOIO BHIA,
cornacHo 1. 2a Ta6awuer E.1 [2], yuaTEBaIOTCA TONBKO NOCTOAHHEIC ¥ ANHTEILHEIC HATPY3KH.
Jlns 3neMEHTOB KOHCTPYKUHHM B pacCMaTpMBaeMOM IIpHEMepe Tak#e OTpaHHYCHHs He
HaKJIAJBIBAOTCA: YYHTHIBAIOTCA HE TOMBKO MOCTOSHHBIC M JUMTENBHEIE, HO X KPATKOBPEMCHHEIE

HArpy3KH.
ITpyvep X1.B.1.10

O6uras mIomab CeYeHHs PacTIHYTOH apMaTyphl B 6a30BOM M paccMaTpHBacMOM NpHMEpax
cocTaBiser coorBerctBenHo 11.37cM’  (2320+2018) u 13.88 oM’  (20222+2020). B
paccMaTpHBaeMOM MpHMEpE BIAXHOCTH OKpYyXKaromell cpeasl ymeHpmmtack. CornacHo
Tabsmue 6.6 {1], aro mpuseno x yBemraennio xoddduiupenta nomydecTH 6eTOHA M, COITACHO
¢dopmyme (6.3) [1], x ymenpmenmio Moxys ynpyroctd 6erona. Kak cnencrsue, yMeHBIIHIACEH
obmias JKeCTKOCTh CeUeHHs, M YBEHYRIOCh aPMUPOBAHHE.

XI.B.2. DaemeHT TaBpoBOTO cedenm: 6e3 MpeaBapUTEAbHOIO HAIIPSIKEHNsT
apMaryps

YcnoBrs u pe3ynbTaTH PacueToB

Homep Hc- Venopns pacueToB PesynbTaThi pacueToB

mpuMepa | cieny- Juamerp | Ilnomams
eMBIit apMaryp- | CeYcHH:
tax- HOTO CTepKHA
TOp CTepXHA o™’

X1b.2.1 | Ipw- ITooéop pacmanymoii apmamyper. @18 2.54

Mep | PaccmaTpuBaercs TaBpOBEIH cBOGOAHO omepThiit
6aso- | anemeHT mpostetoM 5000 mMM. I'eomerpudeckne
BEI | pasmepml cevenms:b’, = 730; Ky == 120; b =
200; & = 600, a = 40 mm (Puc. XIL1). Beron
ToKenbt  kmacca  B25.  Hcmomssyercs
Tpex/uHeliHad AuarpamMma cocTofuus OeroHa.
Pacranyras apMarypa kiacca A500 mocrosHua
[0 ZUtMHe JMIEMEHTA M COCTOMT u3 1 crepkas. Ha
aNeMeHT JAciiCTBYyeT ITHTENBHAL DPABHOMEPHO
pacmpenelneEHad Harpy3ka HHTCHCHBHOCTBIO
4.5 xH/M. BnaxxaocTh OKpyxatomeii cpensi 40-
75%. CornacHo knaccubwmxammu [2] (TaGmmna
E.1 mpmnoxenns E.2), 31eMEHT OTHOCHTCA K
rpynme KoHCTpykuuii «IlepeMBEIYKH # HaBeCHBIE
CTEHOBEHIC MaHEAM HajX OKOHHBIMH H JBEPHBIME
IpoeMaMH». YYHTHIBAIOTCS KOHCTPYKTHBHBIC
Tpebopanmsa. [IpemencHbii mporu6 cocTaBizeT
29.0 mm. Tpebyerca onpenciuTs AuaMeTp
apMaTypHOro CTEpXKHsA TaK, 9Tobbl pacueTHBui
nporub 6suL He GONbIIe MPeeNbHOTO.

X1B2.2 | Veu- Baunnue pacmnzusaiouwieii  npodonsnod @20 3.14
s | cunst. Ha snement ACHCTBYET pacTArMBaromas
npofoysaas cana 40 xH.
X1.b.2.3 Baunanue cucumarouieii npodonsvroit cunst. ?16 2.01

Ha  osnement  JeicTByeT  COKHMAaroImas
npojonpHas cuta 100 xH.
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Ipymep X1.B.2.1 (6asossui)

Pesy::zbmam HeobGxonmmernit muaMerp apMarypHoro crepxxa 18 MM, mromane cedeHus
2.54cm".

Puc. XI.1. Ceuenne snemenra. [Iprmep X1.5.2.1
pmmep X1.B.2.2

Pesynomam. HeobOxonuMeli muaMeTp apMarypHOro cTepxkHs 20 MM, miomais CeYcHHS
3.14 cM’. B paccmarpuBaeMoM OpAMepe, IO CpaBHEHHIO ¢ 6a30BBIM, apMHpOBaHME
YBENMIWIOCh, MOCKOJBKY HOMONHUTENbHAS pacTATHBAIONIas MPONOJbHAs CHIA YBEWYHBACT
pacKpeITHe HOpPMaIbHBIX TpemuH (cM. npamep X.5.1.10) H, crenoBaTelbHO, YMEHBINACT
HECTKOCTD CEYCHHA.

IIpumep X1.5.2.3

Pezpnomam. HeobxomumMeri nuaMeTp apMaTYpHOrO CTEpXKHS 16 MM, IOmams CEUSHHS
201 cM’. B paccMaTpuBaeMOM upuMepe, HO CpaBHEHHIO C 6a30BBEIM, apMHpPOBAaHHE
YMEHBLIIIOCh, IIOCKOJBKY JOIONHHTEIbHAA CXKHMMalomas IPONONbHas CHIIAa YMEHBIIAeT
PacKphITHE HOpPManbHBIX TpemmmH (cM. mpuMep X.B.1.11) m, cnemosarenbHo, yBenuuuBaeT
JECTKOCTH CEYECHHU.
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XLB. ITposepxa IIpo40abHOTO apMMPOBaHS

X1.B.1. DaemMeHT NpAMOYTOABHOrO ceuenn: Ge3 rpeasapMTeALHOTO
HaIpPsKeHWUsA apMaTyphi

Pacyerom onpenenserca nporu6 B neHTpe mpoiera. Ilpenensasii nporu6 26.7 M.

VC0BHA H pe3yIETAaTH PACYETOB

Howmep He- VcoBra pacueToB PesynbTathl
npHMEpa | CIeAy- Pacyernsriii | Tpebopaums
MBIt nporu6, [11
¢axrop MM
X1B.1.1 | TIipu- Ilposepka dedpopmamusnocmu. 25.7 BrimonHeHs!
Mep | PaccMarpmBaeTcs SEMEHT IPSIMOYTOIBHOTO
6Gazo- |[ceueHHA C TEMH K NapaMeTpaMH,
BB | XapaKTEpHCTHKAMH MaTepHanoB H
ycmmsaMA, 9ro um B npumepe XILB.1.1.
Pacrsamyras apMarypa COCTOHT H3 9eTHIpeX
crepxreit 2020+2018 AS00, nomoGpaHHEX
B opamepe X1.B.1.1. Tpebyerca npoBeputs
neGOPMATABHOCTH SNIEMEHTA.

XI.B.1.2 { Beron Bnusnue knacca 6emona. Vcnonezosan 215 BruronHeHE!
TsoKensli 6eTon xnacca B20.

X1LB.1.3 | Buax- Bnusanue enanciocmu  oxpyycaiowei 284 He

HOCTH | cpedst. BRaxXHOCTS OKpYXKAIOMEH Ccpemsl GLINONHEHbI
npuaara awxe 40%.

X1B.14 Bnuarnue enaxcrhocmu  oxpyxcaiowiel 23.8 BrImonHEeHE!
cpedst. BrnaxHoCT, OKpyXaromeil cpeas
nopuHsTa Bemme 75%.

XLB.1.5 | Apwmu- Bruanue cocamoii apmamypul. 193 Brmomiensr

poBa- | JlomoJiHHTENEHO  YCTAHOBIAEHAa  Cxarasd
Hue | apMarypa 20018 A500, ¢’ = 80 mm.

X1B.1.6 Ilpoéepxa  nodbopa  munumansrol 270 He
naowadu ceuenua pacmanymoti GLINONHENBL
apmamyput. PacTanyras apmaTypa COCTOUT
u3 wersipex crepxmeit 20320+20316 AS500,

T.e. IMameTp ABYX CTepxkHell B (a3oBoM
npaMepe yMeHbIneH ¢ 18 go 16 M.
ITpumep XI.B.1.1 (Ga3osnmi)

Pesynvmam. Pacuernbii mporm6 25.7 MM MeHblle IpemeibHOro npormba 26.7 MM.
TpeGopauus [1] BEIIONHEHEL

IIpyvep XL.B.1.2

Pesynormam. B Ga3oBoM H pacCMaTpHBaeMOM IIpEMEpaX NPHHAT Knace 6eroHa
coorsercTBerHHO B15 1 B20. [Topsmmenue xnacca 6€ToHa IPHBOAUT K YMEHBIICHUIO Nporuba ¢
25.7 1o 21.5 mm.
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ITpymeps: X1.B.1.3, X1.B.1.4

Pesynomam. B npamepax Gaszosom, XLB.1.3, XI.B.1.4 npuusTa BraxHOCTb OKpyKaromei
cpemsl coorsercTBeHHO oT 40 1m0 75%, Buxe 40%, Bomme 75%. IlonydeRHBIE 3HaYeHHA
TpATHOOR PaRAR coaTReTcTRERHO 25,7, 284, 23.8 MM. YMeHbINEHHAE BIaXHOCTH NPHBOJHT K
yBenmdennio kosddunpenra nomsydectd 6eTona H nporuba — cM. mpumep X1.B.1.10.

Ilpumvep XLB.1.5

Pesynomam. JlononsMTeNpHas cxatas apMarypa yMmeHbmaer nporu6 c 25.7 mm B 6a3oBoM
mpuMepe 10 19.3 MM B paccMaTpHBacMOM IpHMEpE.

Ilpumep X1.B.1.6
Pespnvmam. Ilporm6 snemMeHTa B paccMaTpHBacMOM mpHMepe paBen 27.0 MM, gro Goibiue
npepenpHoro mporumba 26.7 mM. TpeGosamma [1] me Bromonuenst. B 6asoBoM Npumepe

noxoGpana MEHMMAIbHAS IIOMANb CEUCHHAS aPMATYPEL.

XL.B.2. DaeMeHT TaBpOBOTO cedeHys 6es mpeaBapUTEeALHOTO HANPKEHN
apMaTyph

PacueroMm onpenenserca nporu6 B nenrpe nponera. [lpenensusiit mporn6 29.0 Mm.

VYci0BuS ¥ pe3ypTaTH paciyeToB

Homep HUc- YcnoBus pacyeTos Pesynprarst
IpHMepa | Clexy- Pacuernsiii | TpeboBanus
eMBIit nporu®, [1}
(axrop MM
X1.B.2.1 | [pu- Ilpoeepka Odehopmamusrnocmu. 26.9 Bemonaens

Mep | PaccmatpuBaercs — smeMeHT — TaBpOBOIO
6a3o- |ceueHHMS C TEMH XK€ IapaMeTpaMH,
BRI | XapaKTepHCTHKaMHU MaTepHaloB u
yownmsmMe, uro ® B mpumepe XI[.b.2.1.
Pacranyras apMarypa COCTOHT M3 OZHOIO
crepxuas @18 AS500, momobpamzoro B
npumepe X1.B5.2.1. TpebGyercs mpoBepaTs
JedopMaTEBHOCTE 3IEMEHTA.

X1B2.2 | Apmu- Ilposepka  nodbopa  munumanvroi 32.8 He
poBa- | mnowadu ceuenun pacmanymoii BbINONHEHBL
Bue | apmamypel. PacigHyTas apMarypa COCTOMT
u3 ozHoro crepxus P16 A500, T.e. xuameTp
cTepXkHa B 6a30BOM IpHMepe YMEHBIIEH ¢ 18
70 16 MM.

IIpmmep X1.B.2.1 (Ga3oswiii)

Pesynomam. Pacuersbiii nporu6 269 MM MeHBIEe IpepeabHoro mnporméa 29.0 mm.
TpeGosauns [1] BEmonHeHs!.
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Ipimep X1.B.2.2

Pesynomam. TIporu6 sneMeHTa B pacCMaTpHBaeMOM IpHMepe paBeH 32.8 MM, uro Gombme
npegensHoro nporuba 29.0 mm. Tpe6opamms [1] He BemonHeHs.. B 6asosom mpuMepe
noxobpaHa MEHUMANBHAS IUIOMAAb CEYCHHA apMaTyphL

XLB.3. DaeMeHT AByTaBpOBOTO (IIPOM3BOABHOIO) CSICHIS C
1ipeABapUTEAbHBIM HaNIPsXeHMeM apMaTyphl

Pacuerom onpegenaercs nmporu6 B nentpe npoiera. [Ipenensupii nporu6 47.2 M.

‘VcnoBua H pe3yIbTaThl pacyeToB

Howmep
npEMepa

Hec-
cnexy-
embiit
daxrop

Vcnosus paceros

Pe3yabTarhl

PacueTHbiit
npora6, MM

Tpe6oBanus
n

X1B.3.1

IIpumep
Ga3oBEIt

Ilpoeepxa depopmamuenocmu.
PaccumTbiBaeTcsl  cBOGOZHO  OmMEpTHIHA
9H€MEHT [BYTaBPOBOTO CCYCHHS C TEMH
ie [apaMeTpaMH, XapaKTEPHCTHKaMH
MarepuajioB W apMHUpPOBaHHEM, YTO H B
npumepe IY.B.10.1 (Puc. IY.9). Yro6ut
y9ecTh BYTHl, CeYeHHE B pacdeTe
paccMartpuBaeTcs Kak IpomsBoibHoe. Ha
3NIEMENT nme#icTByer IUIMTeNbHas
Harpyska, cOCTOAINas M3 PpaBHOMEPHO
pacmpenenennoif Harpy3ku 8.5 kH/m 1 5
cocpefoTodeHubx cun mo 120 xH,
pacHoIoxNeHHBIX Ha paccrosHEsX 1.35,
2.85, 5.85, 8.85 u 1035 M or nesoi
OTIOPHI (Puc. X1.2). CornacHo
knaccuuxampm {2} (rabmmma  E.d
mpunoxenns E.2), aieMEHT OTHOCHTCA K
rpymme KOHCTpykumil «banxu, ¢epMEl,
pHTENH, OPOTOHBI, INUIMTHL, HACTHIEDY,
OTKPHITBIX Mt o63opa. IlpemensHbE
mporu6 coctaBier 47.2 mM. Tpebyercs
TIPOBEPHTH AeGOpPMATHBHOCTE 3IEMEHTA.

36.0

BrimosHeHs!

X1B.3.2

XI1B.3.3

Beron

Bnuanue Knacca b6emona.
Hcnonp3zoBag Tsokensii OGeToH Kiacca
B35.

433

BrmonseHs

Bnuanue Ougepammur  cocmoanus
6emona. Vcnomp3osaHa TpexiuWHeiiHas
JarpamMma COCTOSHEA OeToHa.

32.8

Bemonsenst

XIB34

Harsxerue
apMaTypsl

Bnusnue  6enuuuHLl  HAMANCEHUR
apmamypel. HanpsxkeBHs HaTsSDKCHHL C
yaeToM Bcex moreps 750 MITa.

50.0

He
BLINONHEHbL

X1B.3.5

BraxuocTs

Bnunnue snaxcnocmu oxpycarouieis
cpedsl. BIaXHOCTE OKpYKaroure# cpems
mpuHaTa qxe 40%.

41.7

BrmonHeHs
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Mpumep XI.B.3.1 (Gasoswwi)

Pesynsmam. Pacuermpii mporu6 360 MM MeHbme npefensHoro mnpormba 47.2 M.
Tpe6Gopanus [1] BEIIOTHEHSL.

Puc. X1.1. Cxema Harpy30K, SIFOPEI H3rH6aIOMMX MOMEHTOB H IONEPEYHBIX CHIL
ITpamMep X1.B.3.1.

ITpumep XI1.B.3.2

Pesynomam. B 6azoBoM M pacCMaTpHBacMOM TpEMepax MNpHEAT Kinacc OeroHa
coorBeTcTBeHHO B45 m B35. Tlommkerue knacca 6eTOHa MPHBOXAT K YBeJIHYEHHIO Iporuba c

36.0 1o 43.3 MM.
IIpymep X1.B.3.3

Pesynomam. B 6azoBoM H pacCMarpuBaeMOM NPHMEPAX OPHHATHI COOTBETCTBEHHO
IBYXJIMHEHHas ¥ TpeXJIMHeHHAs JaarpaMME] cocrosHud 6erona. McnonpsoBaHue TpeXIHHEHHOM
JuarpaMMBl HpUBENO K IOHEXKEeHHIO mpornba ¢ 36.0 B 6azosoM mpumepe mo 32.8 MM B

paccMaTpHBacMOM IPEMEpE.
IIpivep X1.B.3.4

Pesynomam. B 6a3oBoM H paccMaTpHBacMOM IpHMepax NPHHATH BEIHYMHEI HAUPIKCHUHA
HaTsDKEHHs apMarypsl coorsercTBeHRO 850 m 750 MITa. IToRmxenne HanpsKeHHH HATLKCHHA
apMaTypsl NpMBOIMT K yBenwyeHMio mporub6a ¢ 36.0 go 50.0 mm. Tpebomamma [1] me
BBITIOJHEHEI.

ITpmmep X1.B.3.5

Pesynomam. B 6a30BOM H paccMaTpPHBAEMOM HPHMEPaX IPHHATEL COOTBETCTBEHHO 3HAYCHHUS
BIIAXHOCTH OKpYXaiomei cpeisl cooTBeTcTBeHHO OT 40% 10 75% u Hwxke 40%. IoHmkenne
BI&XHOCTH IPUBOJAT K yBemmdeHuto mporuba ¢ 36.0 mo 41.7 mMM. IToscHeHHs — cM. IpHUMEP
XI.B.1.10.
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XLT. PekoMeHAAIMM II0 OIf€HKe IIPaBiAbHOCTH PacieToB

B coorBercTBHM ¢ pekomeHmanusaMu pasiena XLA Hacrosmero Ilocobus, B mpamepax
paszenos XLB, X1.B paccMoTpeHs! pasnu4Hble GaxTophl, BIMAIOMME Ha pe3yIbTaTh pacdeTos.
Hroxe npuBeeHs HEKOTOPBIE 00IIHE MONOKEHHS, KOTOPHIMHE CIENYeT PYKOBOACTBOBATHLCSA HPH
OLIEHKE NPAaBHIILHOCTH PacyeToB.

1. TecrupoBanue mnporpaMM PpeKOMEHAYETCAd NpPOBONMTb, CpPaBHMBasd PpE3YJbTIATHI,
MONYYEeHHEIE IO IPOrpaMMaM M B NIPHBEACHHBIX BHINE IPAMEpPaXx.

2. Tlpm noxbope apMaTypsi yReJWdeHHe knacca OE€TOHA He MOXET BEI3BAaTh YBENHYCHHA
ILTONTANY ceueHns nonbupaeMoii apMarypst — cM. mpamepsl X1B.1.1 1 X1.B.1.2.

3. Ilpm nmpoBepke apMUPOBaHMS yBEeIUYSHHE Kilacca O€TOHA HE MOXET BHI3BATh YBEIMUCHHA
nporu6a — cu. npaMepst X1B.1.1 1 XI.B.1.2, XI1.B.3.1 u X1.B.3.2.

4. W3-3a pasnuis B MOJy/e YIpYyrocrd BHA 6eroHa mpH OIMHAKOBOM KIIACCE OKA3bIBAET
CYIIECTBEHHOE BIIUSHYE Ha Pe3ybTaTh pacdera ~ cM. mpamepsr X1.b.1.1 1 X1.5.1.3.

5. Tlpm Tpexnmnuefinolf muarpaMme cocrosHHs OeroHa IIomans cedennd HoabOHpacMoH
apMaTypHl, KaKk IpaBHIO, He YBEIHYHBACTCA, N0 CPABHEHHIO C IUIOMAABIO NpH
AByXJaHelHOH muarpamme — cM. npumepsl X1.5.1.1 m X1.B.1.4.

6. Ilpu DpoBepke apMHUpPOBAHHA HCIIONB30BaHHME TPEXIHHEHHOH JHArpaMMEI COCTOSHMSL
6GeToHa BMECTO NBYX JHHEHHOMN, Kak MPaBKIO, He YBEIAYMBAET IPOrab — CM. IpHMEPH
XIB.3.1 m XLB.3.3.

7. TIpy HECHMMETPHYHOM apMHpOBaHHMH mNOAGMpacMas IUIOWanh CedYeHHS CTepXKHeH
OKa3plBaeTCs, KaK IPABHJIO, MEHbIDE, YeM IPH CHMMETPHYHOM apMHpPOBAHHH — CM.
mpumepsl X1B.1.1 1 X1.B.1.6.

8. B mpumepax XI.B.1.1 n X1.5.1.7 nox6op apmaTypsl OPOBOAMIICA COOTBETCTBEHHO IPH
CHeIYIOIHX YCIHOBHAX:

- CTEpXXKHH pasfieficHBl Ha ABE IPYINLI, JMAMETPh CTepXHeH Kaxuoil rpymisl MOryT
OBITH pasHEIMH;

- IMaMETPHL BCEX CTEPIKHEH B CCY4CHUH OJJHHAKOBEL.

Scno, 9ro ofImad IWIOManb CCYeHHs APMATYPHI B TEPBOM CJydae He MOXET OHITH
GounpIne, 4eM BO BTOPOM.

9. JlomonmMTeNbHas CXarad apMarypa yMeHbmaer nporu6 — cM. mpumepst XIB.1.1 B
XI1B.1.5.

10.ITon6Gop apMarypsl, HmepeMEHHOH NO JUIMHE 3ASMEHTAa, OKas3HBAeT CYIIECTBCHHOE
BIMAHHE Ha TpebyeMyro mnomans cedeHus crepxued — cM. mpumepsr XLb.1.1 m
X1B.1.8.

11. CpaBHenue pesynsraroB pemenust apuMepoB X1B.3.1 u X1.B.3.4 noxaspisaer, 4r0 OpH
YMeHBIIEHAY BETHIHHE HATSDKEHAS HAIPATaeMOif apMaTypHl IpOrHG BO3pacTaer.

12. Y1068l YHOCTOBEPHTECA B MOAGOpe MMHMMAJBHOTO APMHPOBAHHA, PEKOMECHAYCTCH
IPOBECTH IIPOBEPKY, YCTAHABIMBad B CEYCHWH CHCAYIONMMHA MEHBIMHA JUaMeTp
apMarypsl, N0 CpaBHeHwio ¢ mogoOpanneM. TpeGosamus [1] momxHe! GHITE He
BEHITONHEHHL. JTO MOATBEPXKIAET CPABHEHHE Pe3yIbTaros pemenns npuMepos X1.B.1.1 u
XIB.1.6, X1.B.2.1 u X1.B.2.2.

13. Ipr peficTRUM JOMONEMTENLHON pacTArHBalouieil WM CKHMAOMIEH TPONONBHON CHIIB
TpeOyeMad IUIOINANb CEYEHMS apMarypsl COOTBETCTBEHHO YBENMMHMBACTCA HIH
ymenbmaercsa — cM. opamepst X1.5.2.1, X1.5.2.2, XLB.2.3.

14.TTpu yMeHBIIEHAH BI2XHOCTH OKpyXaiomeil cpexpl TpebyeMad Iuiomans cedeHHS
apMaryphl BO3PacTaeT, a nporub yBenmyusaercs — oM. npumepnr X1B.1.1 1 X1LB.1.10;
XIB.1.1 u XLB.1.3, X1.B.1.4; XI.B.3.1 u XI.B.3.5.

15. Tun KXoHCTpYKIMH H ycioBHA HMX pabOTEI OKA3BIBAIOTCA CYIICCTBEHHOE BIAHIHWE Ha
TUIOIIANE CEIEHH noaOnupaemoii apMaTypsl — cM. npumepsr X1.B.1.1 u X1.B.1.9.
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XII1. 3akarouenue

B saxmouyende mpuBeleM CBOAKY paccMOTpeHHBIX B IlocoGMH IPHMEpPOB € yKa3aHHEM
HOMEpOB PaszelioB, HecneayeMbIx (GaKTOpOB 1 JuCiia IPHMEPOR B pasienax.

CBojixa npaMepoB
NeNe Hccnenyemsie daxropsr Yucno
pasnenoB [pPHMEPOB
II. Mzru6aemMbie 1 BHENEHTPEHHO CKAThIE GETOHMbIE JMEMEHTHI
ILB.1 Beton 2
ILB.2 | Berown, IIpoponsasii n3rub 4
O6mee yxcio npuMepos B Pasnene 11 6
111 HpensapureibHoe HANPS)KEHHE APMATYPHI
111 5. IIpedsapumenvroe HANpJICEHUE APMAMypPbl HQ Ynopbl
IILB.1 |beron, BnaxHocTs OKpyxatomeii cpeasl, CHOCOG HATIKEHHH, 7
ApMHpOBaHME
IIL.5.2 | Apmuposanue 2
111 B. IlpedsapumenvHoe Hanpsicenue apmamypul Ha Gemon
IIL.B.1 | Beron, BraxHocTh OKpykaromel cpenst, ApMEpOBaHHAe 6
III.B.2 | ApMupoBanne 2
O6mee uncno mpuMepos B Pazuene HI 17
IY. PacueT npouHOCTH HOPpMANLHBIX CedeHui
IY.5. H32ub
IY.B.1 | Beron, ApMupoBasue 9
IY.B.2 - | Apmuposanue 15
IY.5.8
IY.5.9 | beron, ApmMupoBanne 5
I1Y.5.10 | Beron 2
O6uee wicno nmpuMepos B Paspene IY.B 31
IY.B. Kocoii uzeub
IY.B.1 | Beron, ApMupoBaHHe 4
IY.B.2 | ApmupoBaHue 2
IY.B.3 | Beron, ApMHpoBaHue 4
IY.B.4 | ApmupoBanne 3
Ob1ee gncno npuMepoB B Paspene IY.B 13
IY.I". Bueyenmpennoe cocamue
IY.T.1 | beron, Ilpononegsiii u3ru6, ApMuposanue, Y cmms 8
IY.I'2 - | Apmupopanue 7
IYT4
IY.I.5 | BeroH, ApmupoBarue, YcHIas 6
IY.T.6 | ApMuposaHue 2
O6mee uncno npumepos B Pasgene IY.I 23
IY.I". Kocoe sneyenmpentoe cocamue
IY.J.1 | BeroH, ITpomonsHsiit n3ru6, ApMupoBanue, Y cums 6
IY.J1.2 | Beron, [TpomonbHbt H3rub, ApMHpoBaHUe 15
IY.Z1.3 - | ApMupoBasme 11
IY.A.5
IY. 1.6 | beton, ApMHpoBaHMe 4
IY. L7 | ApMupoBaHHe 2
O6miee wicio npumepos B Pasgene IY.J{ 38
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CBoJixa npuMepoB (TpoROIDKEeHHE)

IY.E. Bueyenmpennoe pacmsiyicenue

IY.E.1 | Beron, ApMupoBanure, Ycrims 9
IY.E.2 | ApmupoBanne 6
IY.E3, | beron, Apmupopauue, Ycumms 7
IY.E4
IY.E.5, |Beron, Apmuposanve 7
IY.E.6
O6mee ancno npumepos B Paspene IY.E 29
IY.2K. Kocoe eneyenmpennoe pacmsicenue
IY.K.1 | Beron, ApMupoBanue 7
IY.K.2 | ApmupoBanue 2
IY K3 | Beron 2
IY. X4 | Apmupopanue 2
O6mee yucno npuMepos B Paszmere IY. XK 13
O6mee arcno npuMepos B Paznene IY 147

Y. Pacuer HAKJIOHHBIX cedeHHH

Y.b. Pacuem HaknoHHex ceueruii no 6emonnoii nonoce mexcdy HaKIOHHLIMU MpeujuHamy

Y.b.1 Beron, Apmuposanme, Vcwmas 10
YB2 | Vowmsa 5
Y.B. Pacuem no naxnonnomy cexenuio
Y.B.1 | Beron, ApMapoBarne, Ycumas 13
Y.B.2 | ApmupoBaune 7
Y.B.3 | Harpysku 3
Y.B4 | Vcewms 3
Y.I". Pacuem naxnonnvlx ceuenuii Ha deiicmeue MOMeHMOE
YI.l, | Beron, ApmupoBasne 10
YI.2
O61mee anciio npumepos B Paspene Y 51
YI. Pacuer 3JieMeHTOB KOHCTPYKIMii
YL b.1 - YLb.3. Pacuem xopomxux KOHcOReil
YLB.1 | Beron, ApmmpoBanue, I'eoMeTpraeckue pasMepsl, Y CIIOBHS ONAPAHHAL 12
YLB.2, | Apmuposauue 5
YLE.3
YI.E.4. Pacuem Gemonnuix WinoHOK
YLE4 | TeoMeTpraecKkue pasmMepsl 1
YLE.5. Pacuem 3axnadnelx Oemaneil
YLB.5 | Beron, Ycmms, KOHCTPYKTHBHEIE OCOBEHHOCTH 10
Obmee uncno npuMepos B Paznene YI 27
YIIL Pacyer ua xeiicrsHe KpyTAMuUX MOMEHTOB
YILE.1 | Beron 2
YILB.2, | ApmmpoBarue 9
YILB.3
YILB.4 | Beron 2
YILB.5 | beron, Apmuposanne 4
O6mee wacno npamepos B Paspene YII 17
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Caozixa npaMepoB (IpOJOIIKEHUE)

YTIL Pacuer Ha AeficTBHE MECTHBIX HATPY30K

YIILB.1. Pacuem Ha mecmuoe cocamue (cMamue)

YIILEB.1 beron, ApmapoBanre, Pasmeps! momanky cMa1is, PaBHOMEpHOCTE 13
IHepenaty HarpyskH, PacmonoxeHue TOMANKS CMATHS

YIII.b.2 - YIIL.B.5. Pacuem na npodasnueanue

YIILBE.2 | Beron, ApmupoBanue, PasmMepr! MIOMAKy NPOJaBIHBaHEL 9

YIILB.3, | Apmuposanue, [eoMerpruecKkue pasmeps 9

YILE4

YIILE.5 | Apmuposanue 2
O61mee wncno npuMepoB B Pasgene YIIT 33

IX. PacyeT NIOCKOCTHRHIX 3JIEMEHTOB

IX. 5. Pacuem na Oeticmeue MOMEHMOS

IX.5.1 | BeroH, ApMEpoBasne 4
IX.5.2 | Apmuposanue 2

IX.B. Pacuem na deiicmeue MOMeHMO8, NPOOOTbHYIX U COBULAIOUUX CUIL

IX.B.1 | Beror, ApMupoBaHue 4
IX.B.2 | ApmupoBaHue 3
IX.I". Pacuem na Oeiicmgue nonepeunsix Cul

IX.I'1 | Beron 2

IX.I'2 | ApmupoBanue 2

O6mee gncno npumepos B Pazaene IX 17

X. PacueT TPeHINNHOCTOHKOCTH HOPMAJISHBIX CeeHHIH
X.b. Hzzub
XB.1 Beron, Apmuposanue, JUIMTENLHOCTP  Harpy3oK,  YcoBHAs 11
OTpaHHYEHMA PacKPEITHS TPEIKH, Y eums

X.b.2 ApMHpoBarue, Y CHINA 5

X.b.3, | Apmuposanue 10
X.B.6

QOb6mee qucno npumepos B Pasnene X.b 26

X.B. Kocoii uszub

XB.1 Beron 3

X.B.2 | Apmuposanue 2

X.B.3 | beron 2

O61mee uncno npumepos B Paspene X.B 7

X.I. Breyenmpennoe cocamue

XTI.1 Beton, Apmuposanune, Y cuimmis 4

X.I.2 | Beron, ApMupoBaHHe 5

Xr3 Beron, ApMmupopanue, YCIOBHA OrpaHHYEHHS DPACKPHITHA TPEINHH, 6

Yemwms

XTI.4- | beron, ApMupoBanue 9
XT.6

O06mee yucno npumMepos B Pasxene X.I' 24

X . Kocoe eneyenmpennoe cocamue

X J.1.1 { Beron, ApMrpoBaHHeE, YCIOBHS OTPaHMYCHHS PACKPHITHSA TPSIIUH 7

X.A.2- | ApmmpoBaHue 8
X314

XL Beton 2

O6mee yucno npumepos B Pasnene X. 1 17
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CBoJiKa IPHMEpOB (TIPOROKEHAE)
X.E. Bueyenmpennoe pacmsoicenue

X.E.1l beToH, ApMUpOBaHue, Y Cuua 4

X.E.2 | ApmupoBanne 2

X.E3 Beron, ApMupoBanye 3

QO6mee wicno npumepos B Pazpene X.E 9

XK. Kocoe sneyenmpennoe pacmscenue

XX.1 | Beron, ApmEpoBanue 4

X.X.2, | Apmuposanue 7
XXK.3

O6mee wicno npumepoB B Paszaene XK 11

Obmee uncno npmmepos B Pasgene X 94

XI. Pacuer neopMATHBHOCTH JKeJ1€300€TOHHBIX 2JIEMEATOB

XIb.1 |Beron, ApmuposaHue, BiuaxmocTs oOKpyxaromeif cpemsi, Tum 10
KOHCTPYKIUHH ¥ YCIOBHS MX paboTh
XLB.2 | Ycmms 3
X1.B.1 | Beron, ApmupoBasue, BiaxHocTs okpyxaiomeit cpeast 6
X1.B.2 | ApmupoBanue 2
O6mee ancio npamepos B Pasaene X1 21
O6mee grcno mpumepos B Moco6un 430

INMPUAOXKEHUE
XapaKTepHCTHKH MATEPHATIOB

JUts KaXEOTo pacCMOTPEHHOTO B IpHMepax JKele306eTORHOrO 3/IEMEHTA B OMACAHHH YCIOBHI
pacdeTa yKasaHH KJIacChl 6eToHa M apMaTyphl. B HacTosimeM HpHIOXeBHWH Ansd obnerdeHus
BOCHPOH3BOAEMOCTH IpuMepoB (cM. Paspen I) npuBenenk: XapakTEPHCTHKA 3THX MATEPUAIIOB.

B Ta6mmmax IT1, TI2 mepeunciens! HCHONB30BAaHHKE KIaccHl GeTOHa B apMaTypHI, a Taloke
yKa3aHO, B KaKHX IpAMEpax HpHHAT Kakaplit B3 KnaccoB. Ja xaxmaoif rpymms: nmpaMepoB (CM.
Pazzex 1, Ctpykrypa Iloco6us) B Tabmanax ykasalH HOMep 6a30BOTO IIpHMepA., a TAKXKe HoMepa
TeX NPAMEPOB PacCMaTpHBacMOI IPYINIEL, B KOTOPHIX Kiacchl 6ETOHA M apMaTyphl OTJIMIalOTCS
OT OpHEATHX B 6asoBoM mpumepe. B Tabnunax I13, 114 npuBenens: pacueTHsie CONPOTHBICHUA
H MOZAY/IH YOPYTOCTH MaTEpPHAIOB.

JlononHATeNBHO NPUBEACHO PAaCUETHOE CONPOTHBIIEHAE PaCcTKEHHIO NMONEPEYHON apMaTypHl
xiacca A240.

B pacuerax ¢ mcnonb3oBaHHeM JedopManMORHON MOENIH OTHOCHTENbHEIE fedopManun At
JByX- ¥ TpeX/IHHEHHO AMAarpaMM COCTOSHHS TDKENHIX OeTOHOB mpuHHMAaoT ro mi. 6.1.20,
6.1.21 [1]. JIna npyrax GeToHOB 3HavYenms AedopManpii PHUBEACHE! B ONMHCAHHH YCIOBHIt

HpAMEpPOB.

Tabmaua IT1. Kiraccsl 6eToHOB H IPAMEPHI, B KOTOPHIX OHH HCIOJIb30BaHbL

Kunace Pas- Homepa npamepos
GeroHa | nen
B3.5* IY |JIY.B.1.1,IYB.2.1
X X.B.1.1, X.B.1.3, X.B.2.1
B12.5 1II 1L5.1.2
B12.5* IY |[IY.B.1.2,IY.B.13
X XB.1.2

240




TIOCOBME K CII 63.13330.2012

Ta6mana I1. Kiacchl 6€TOHOB H IPAMEDE], B KOTOPEIX OHH HCIIONB30BaHEI (IIPOJIOJDKEHHE)

15 I ILB.2.1
Iy |IYB.1.1, IYB21, IYB3.1, IY.h41, IYBS51, IYB6.1, IYB71,
IY.5.8.1
Y ¥L.1.1
YII | YILB.1.1
X Xb.1.1
XI [XILB.1.1,XLB.1.1
B15*+* IY |IY.b.13,IY.B.1.5
X X.b.13,XB.15
B20 II 0.5.2.2
Iy |IYJK1.1,TY.JK2.1,TY.)K4.1
Y Y.B.1.1,YB.21
YII | YIILE.1.2
X X.E12, XX 1.1, XX2.1
XI | XLb.1.2,X1.B.1.2
B25 I 1.5.1.1,1Y.5.9.1
IY |[IYB3.1, IY.B4.1, IYT.11, IYrI2l1, IY.ELl IY.EZ21l, IY.E31,
IYE4.1,IY. K31
Y YB5.2.1,Y.B3.1,YB41,YI21
YI |YIb.1.1,YLb2.1,Y1L53.1, YLBA4.1, YLB.5.1
X Xb.3.1,Xb4.1, XB5.5.1, XE1L], XE2.1, X.XK.12, X X3.1
XI |X1b.2.1,X1B.2.1
B30 Iy |IYrsit, Iyre.a, Iy 11, ryjaz.i, Iy as.1, ry.jeé.l, Iy 7.1,
IY.E.5.1, IY.E.6.1
Y YB.12,YI.1.1
YI |YILb.12
YII | YIILB.2.1, YILEA4.1, YIILE.5.1
X |IXb11,IX521, XB.1.l,IXB.2.1, IXT.1.1, IXT.2.1
X XTI.11, XIr2i1, XI'3.1, Xr4i, Xrsi, Xxa.11, xm2.1, Xas.1,
XE21
B35 YI | YLB.5.2
YII |YOB.11, YILB.2.1, YILB.3.1, YILB4.1, YILB.5.1
YOI | YINLB.2.2
XI | XIB3.2
B40 oI | m.b.1.1,1.5.2.1,1.B.1.1, Il.B.2.1
IY |IYI.3.1,IYT4.1
Y YB.13
YO | YILB.1.2, YIL5.4.2, YILB.5.2
X |IXB.13,IXB.14,IXI.12
X XTI.52,XrI6.1
B45 Iy [Ivb.10.1
Y YEb.12
X |IXB.13,IXE.14
X X.B.6.1,X.B3.1, XE2.2
XI | XLB.3.1
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Ta6muna IT1. Knaccsl GeToHOB B pEMepB], B KOTOPEIX OHH HCIIONL30BAHb! (IIPOZIO/DKEHHUE)

B50 M |0Lb.1.2 OLB.1.2
Y |YI.i2
B55 Y | IY.J04.1IYJ.5.1, IY.E.1.2, IYE.L9,IYE3.2
X | XJ3.1 X041
B60 IY | IY.J(62
X | XT.12,XTI.22, X152
B70 Y | IYK.12
B%0 IY |IYJ22,IY K13
X | XJU1.2
B0 IY |IY.B32
B100 IY |IYB.12 IYB32 IYB592 IY5102, IYI.12, IYJA12, IYES52,
IYK3.2, IY K32
X | Xb.1.2, X.B3.2, X.1.3.2, X1 4.2, X K32

* Beron nerkwmif Mapku o cpexHeii moTHOcTH D1100
** KepaM3uTonepauToHETOH HA BCIYYCHHOM IIEPIATOBOM IIECKE MapKH IO CpefHeHd

mwiotHocTH D1900

Ta6mana I12. Knaccsl apMaTyphl H IpAMEPHL, B KOTOPBIX OHK HCIIONB30BaHbL

Knacc Pas- Homepa npuMepos
apma- nen
TYpHI
A240 IY | IY 214, IY.J12.15, IY.0.3.2
Y YB21,YTI.11
YII | YILB.2.1, YILB.3.1, YILB.5.1
YII |YIOb.1.11 - YIILB.1.13, YILB.24 - YIIL5.2.8, YIILE.3.4, YIIL6.4.3,
YIILE.5.2
X |IXrai
A400 I | I.B.1.6, ILB.2.2, IIL.B.1.5, ITL.B.2.2
Iy |IYB.l.l, IYb21, IY.B3.1, IY.B41, IYB.S1, IY.b6.1, IYB.71,
IY.B8.1, IYB93 - IY.B9.5, IY.B.L1, IY.B2.1, IY.B31, IY.B4.l,
IYI.1.1,IYI.2.1
Y YI.21,XB21
YI | YLBE.l1,YILB.2.1, YLB.3.1, YLE.5.1
YU | YILB.2.1YILBE3.1, YILB.S.1
IX |IXb.1.1,IX.52.1,IXB.1.1,IX.B.2.1
X |XB.1l1, XB3.1, XBb4.1, XB52, XB6.1, XB.1L1, XB.21, XI.3.1,
XTI4.1
A500 Iy |IYrs.a, Iyre.d, IyJLi, Iryja.i, 1y js3.i1, Iv.jas.i, Iy.Ji4.1,
IY.As.1, Iy g6.1, Iy.17.1, IY.E1l1l, IY.E2.1, IY.E3.l, IYEA4.l,
IYES.1,IV.ES6.1, IYJK1.1, IY. K21, IY. K 4.1
Y Yb.1.1,YB21,YB.1.1,YB21,YI.L1
X |XTI.11, XT21, XTIs.1, X111, X421, X431, X[J4.1, X.J.5.1,
X.E11,XE21,XE21 XX1.1,X)X2.1
XI | XI5.1.1, X1.5.2.1, XLB.1.1, XI.B.2.1
A600 IY [IY.B3.1,IY.B4.1
A800 IY |IYB9.1,IV.J6.1,TY.A7.1,IY.E5.1,IY.E6.1, TY.K.3.1
Y |Yrai
X |XB51,XTI6.1,XXK3.1
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Tabmuma I[12. Kiacchel apMaTypbl B IpHMEpH], B KOTOPBIX OHH HCIIONL30BaHb! (IIPOJOIDKEHHE)

A1000 Iy |IYI3.1,IYT4.1,
B500 Iy |IYI321YI.33
Y YTI.21
K1400 I | 1b.1.1, N1.B.2.4, IL.B.1.1, IIL.B.2.1
IY |IY.h.10.1
X X.b.6.1
XI |XIB.3.1
Tabmaua IT3. XapakrepucTka 66TOHOB
Knacc 6eTona PacuerHsIe CONPOTHBICHHA H MOIYJIH ypyrocts, MITa
Rogor | Rypcser R, R, E, x 1073
B3.5* 2.70 0.39 2.1 0.26 6.1
B12.5 9.50 1.00 7.5 0.66 21.5
B12.5* 9.50 1.00 715 0.66 9.2
B15 11.0 1.10 8.5 0.75 24.0
B15** 7.70 0.77 5.95 0.52 16.75
B20 15.0 1.35 11.5 0.90 27.5
B25 18.5 1.55 14.5 1.05 30.0
B30 22.0 1.75 17.0 1.15 32.5
B35 25.5 1.95 19.5 1.30 34.5
B40 29.0 2.10 22.0 140 36.0
B45 32.0 2.25 25.0 1.50 370
B50 36.0 245 27.5 1.60 38.0
BSS 39.5 2.60 30.0 1.70 39.0
B60 43.0 2.75 33.0 1.80 39.5
B70 50.0 3.00 37.0 1.90 41.0
B8O 57.0 3.30 41.0 2.10 42.0
Bo0O 64.0 3.60 44.0 2.15 42.5
B100 71.0 3.80 475 2.20 43.0
Tabnvna [14. XapakTepucTHKH apMaTyphl
Kimace PacyeTHEle COIPOTHBIICHHS M MOAY/M YIPyrocT# apMatypst, MITa
apMaTyphl Ryer R, Re E, x107%
A240 240 210 210 2.0
A400 400 350 350
AS500 500 435 435(400)
A600 600 520 470(400)
A800 800 695 500(400)
A1000 1000 870 500(400)
B500 500 435 415(380)
K1400 1400 1215 500(400) 1.95

3uavenus R;, B ckoGKax MCIONB3YIOT IPH pacyeTe Ha KPaTKOBPEMEHHOE JeHCTBHE HAarpy3Ka

Pacgernoe 3HayeHHe CONpPOTHBICHMS IIONEpevHON apMaTypsl kiuacca A240 (xoMyToB H
OTOTHYTHIX CTEpXHeif) pacTDKEHHIO I NpefelbHLIX COCTOSHUM MEPBOM IPyNIIEl COCTABIAET
R, =170 MIla.
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