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MNpeaucnoeune

1 PASPABOTAH OTKDBITEIM aKLWOHEDHEIM OSWEcTROM o KDECHOADMERCKMA HAYIHD HCCNEO0BATENBCKHA
MHCTATYT sexadmzagis [OA0 akHE M)

2 BHECEH TegepantHbii areHTCTEOM MO TEXHHYETKOMY DEryNMpoBaHtio M METDOMNONHH

3 ¥YTEBEP#IOEH W BEEJEH B NEWCTBUWE NMpikasom DefepansHOre areHTCTBA NO TEXHHYECKOMY
DEY NHPOBIHHAID M MeTDonomK o7 11 gexadpa 2014 r. Ne 196%-c7 ¢ 1 vona 2015 .

4 BBEAEH BMNEPEBLIE

Mpasuna nouMeHesus HACMOoAWE:ss chardapma yomanoaness: & FOCT P 1.0—2012 [pazden 8).
HichopMayls 0f USHMERERUAK K HaomOALeMy cmardapmy NySnukyemc & exes0dnos (Mo COCmoaHLlD Ha
1 sweaps mesyleso a2oda) UHPCDMAUUONNONM  yKazamane  aHauuvosaneHsle  cmaddapmes,  a
GRULUANEHEID  MEXSTT UIMEHEHUD U NONPEEcK — & SXSMECASHOM  URhOpMALLOHHOM  pkazamenes
wHAWUOHANEHEIE Caddapmise. B cNyYas NepecMomps (2amMeHi] WL GiMdedsl Hacmosuwess omaxddapma
coamaamomayinies peedodniedue bydem onylBnukoeadoe & Onumadwier asnyoke uxbopMayuorHo20
yikazamena «HayuoxansHse cmaqfaomsis. COMMacmomayuas ubghopMayus, yeedosnesue o mescibi
DEIMEWSITMICH MakKe & UMPODMIYLORROL cucmeme 08Wes0 NOMLIOESHUR — Ha ODULUansEHoM calime
PadepanbHos0 G8EHMOMEa M0 MEXHUYSCKOMY DESVIUSOEIRLKD U Mempatoaul @ cemu Mamepwem

(gost.ru)

i CrangapTasdope, 2015

HacToAWWA CTaHZapT HE MoMeT GbiTe NOAHOCTEN WM YACTHYHO BOCMPOWIBEOEH, THDAXHMDODRAH M
pACNPOCTRAHEN B Ka4ecTee odMumansHoro waganwA Ges paspewenns PegepansHoro aredTcTea no
TEXHHHBCKOMY DeryNMPOBIHHIO 1 METRONOMHK
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HAUMOHANBHBIA CTAHOAPT POCCHUMWCKOW ®EOEPALMM

KAEWMHB! 3XENE3OBETOHHLIE 3AWWTHLIE
ANA BEZPLIBOONACHBLIX NPOW3IBOOCTE
TexHnyecHne TpeGoBAHKMA M OLBHKA NPOYHOCTH

Rainforced concrete blast containment chambers for explosives faciliy sites.
Technical requiremenis and strength assessmant

ﬁ,ara BeegeHnA — 2015—07—01
1 OBnacTe NpUMeHeHHA

CTaigapT YCTaHaBNWEIST MEeTOd pacHeTa KabkH Ha WMNMYNeCHOS OEACTBWE YOADHOW BONHL [YB) B
IABMCHMOCTH OT BENMYMHE, XAMAYSCHCH NPUEodsl 3apAnd BIpLBYATONS BeWEecTEa, HAX0OSWerocs o
KABUHE, M B0 PACNONOHEHKA.

HacToAWMIE CTAMAAPRT PACTIPOCTRAMAETCA HA MOHOMMTHEE MENeI0ETeTOHMBIE KADHHE, WMEKLKWE OOHY
HNW 088 BolUWbHEIE NOBEREHOCTH W NPESZHAIHAYEHHBIE O0A NOKANM3IAUMH BapLIBa Npw  OeTOHAUHK
KOMOEHCHPORAHMBY  BApRBYaTRX BewecTe (BE) W ofecnededds  BeaonacHocTd  oGCnyWWBAKIWErD
Nepcolana.

2 HopMaTUBHLIE CCLINKK

B HacToAwes cTaHOapTe MCNONs3CEaHa HODMATHEHASR COBINKA HA CNeOysiMiA CBOO NpasKun:
CME3.13330. 2012 BeToHsse W #eneaoteTOHHBIE KOHCTPYELKME. OCHOBHBIE MONOHEHKS

MpwrwmeydaHuwa— [pM NONEIDEEHAY HACTORWWAM CTEHOAPTOM UenecoobpaIHo nposepuTe SEACTEWE
CCbIMO4HEIE CTEHOARTOR B MHEODMALMOHHON CHCTEMEe oBuaro none3osaHKA — Ha ohmuMansHoM CaRTE PagepansHong
ArEHTCTES N0 TEXHMYSCHOMY DECYMHDOIEEIHWD I METPONOMMA B CETA MHTSPHET WNK N0 SEErodHoMy HHRORMaALMoCHHIMY
yRaEdaTem «+HauxoHansHele CTAHOaPTe, KOTOPRIA ONyONUECBEH No COCTORHMH HA 1 SHBAPA TEKYUWErD rogda, | na
BLIMyCKAM EHEMECH4HOMN MHPOPMELWMIHHOND yra3aTenA «HayMosaneHee CTAHOARTER 38 TERYIWMA rog Ecnk 3ameHeH
COLIMOYHEIA CTAHAEET, HE KOTOPRIR G8HE HEOSTHPOBAHHAS CCLINEE, TO DEHOMEHAYETOR HONONBI0BEETE SRACTEYIOLWLYHD
BEQCHKI 3TIFD CTEHOABOTA © YHETOM BCEX BHECSHHLIX B O3HHYH BEPCHED MEMEHEHWR. Ecnwn 13meHEH COBINOMHERA
CTEHOEPT, HE KOTOPWA 03HE SaTWpPOBEHHAR CObIMKR, TO PEROMEHOPETCA WMCNONB3OBEATE BEPCWEL 3TOM CTAHOEPTAE
YHEIEHHBIM BLALE (O00M YyTESESOEHWA (NMPMHATHR]. ECnm nocne yTEEPEOEHHA HACTORLEND CTAHOAPTA B CObINOHHER
CTEHOAPT, HE KOTOPLIA GEHE JATWPOBAHHAR COBMKE, BHECEHO MIMEHEHWE, ISTRArMBRHILSS NONOKEHWE, HE KOTOpPOE
AAHA CoBENEA, TO 370 NOMOMEHWE PEROMEHOYETCR NPMMEHATE 083 y48Ta OEHHOID W3MEHEHMA. Eohn coeino-HeR
CTEHOEPT OTMEHEH Dl 3ameHbl. TO NONOHEEHNE, B KOTOROM O08H8 CCRMKH HE HEMD, DEROMEHOYETCR NPHMEHRETE B HA0TH,
HE 3ATRETMBAHLER 3Ty COBINMY .

3 TepMuHbl W oNpegeneHKA

B vHacToAwes CTAHZApTe NPUMEHEHEl CNEgyIoWHe TeDMEHEl C COOTBETCTEYHWMMK ONpegene MamMiA

3.1 waGuHa MeneaoBeTOHMHAA MOHOMWTHAA (fanee no TexkcTy wabuwHa): MowonuTHO
WEMEINDETOHHOE COOPYHEHWE, NPEIHAIHAYSHHOE ANG NOKANHIAUMK BIDLIB3 # 0Gecnedenns GeI0nacHocTr
CBCNYHMBAIOWEND NepooHana.

3.2 peilWWbHAA NoBepEHOCTL: [lerkoctpacHBacan KOHCTRYELMA, IaMeHAInILAan 00Hy M3 CTed WnK
NOKPEITHE KaBlHs, W NPEOHAIHaYeHHan ona cGpoca MaBkIToOUHOMD JABNEHHA NPW ABADHMAHCM BIDLIEE,

3.3 BblIWHEBHOe okHO: BeiwwbHan NoREpXHOCTE, JAMEHAIOWAA O0HY M3 CTEH KaGKHEL

34 BbiWHGHOS NOKPLITHE! BLilWHiHaA NOBEPEXHOCTE, JAMEHRIOLWAA NOKPLITHE KAGHHE

4 TexHn4yeckue TpeboBaHnA

4.1 TpeSopaHKA, NpeALARNASMEIS K KOHCTRYKLUHAM MOHOMATHEIX Henelote TOHHLIX KaGuH

411 KabuHe! O0MEHL MITCTOBMATLCE B COOTRETCTRMA © TRpeboBaHKMaAMM HACTORLWErD cTadjapTa no
NPOEKTHOCA Q0KYMERTAUKK, YTREDKIEHHOHR B YCTAHOBNEHHOM NOpAGKE.

412 KatkHa ¢ OBYMA BRWHWOHLIMA NOBSPEHOCTAMKA O0MKHA GHTe NPAMOYICNEMON, HMETE TPK
MOHOMATHENS  RENEI00ETOHHLIE CTEHL W BOABOOMTECA HA MOHOMWTHOM KENeIoDeToHHOM  NEHTOHHOM

Haganue odHuMansHoe
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diyHoamenTe. CTeHbl No CEODOOQHOMY KOHTYDY JOM#HL HMEeTk oberaky, a GOKOBLIE CTeHb Q0M#HL DhiTk
CoBOUHEHEl MERTY COB0N Mene3oBaTOHHBIM DUreneM. )

BriwnbHas NOBEPXHOCTE B CTEHE JONMMHA MMETE MACCy edHHLL MNoWAaM 0o 10 kiM°, a ewwkEHas
NOBEPEHOCTE B NOKOLITHW — 00 150 ki,

413 Kafuua ¢ oaHol BRWWBHOW MOBEXHOCTEN OOMEHa GLiTe NPAMOYIONBEHOR, COCTOATL M3
EYHOAMEHTHON MMATE, CTEH W MOKPETAA KW HMETE OOHY BRIUMDHYIo NOBEDEXHOCTE MACCOR  8OMHKLE
nrowangu go 10 KM KOHCTRYKTHEHEIS 3MEMEHTEI KABHHE GOMEHEl BelTh BRNONHEHE B BADE MOHOMATHEIX
HEneIobeToHREDX NNWT, B MECTE BRIWWEHON NOBEDXHOCTH YCHNEHHEIX OSRAZI0YHEIMH Dankam.

PYHOAMEHTHAR MNATA J0M#HS DblTe KOHCTRYETHEHO AHANOGTAYHA NOKPEITAK,

KaGuiy, WMEKWYH BeWABHYD NOSEDXHOCTE B NOEDLITHY,  OONYCKAETCA  BRENCNHATE Bes
Sy HOAAMEHTHOA MMATEL

4.1.4 MoHondTHRE HeneaoteToHHbe KEabkHbl J0MHHL YOORNETRODATE TReDoaaHramM, HINOMEHHEIM B
Tabnuue 1. InemMenTel E3GHH NpHEEgeHsLl HA pUCyHEaX 19 2.

4.1.5 Pasueps KabuHbl YCTAHaBNMEROTCE B 33BWCHMOCTA  OT  DacNoOnOWeHdA  Japaga «
TexHONorMdeckns Tpeboanui.

4.1.6 Nepen BeiUWGHOR NOBEEEHOCTRIO B CTEHE Ka0KuH ONA yNaenyeadna oDNomMEos oT 00opyaoBaHHA
W OCRONKOB CAMOR BeEWKOHOR NOBERXHOCTH J0M#HE DblTe YCTAHOBNEHBl COOPHEIE WNH  MOHONWTHbIE
JAWMTHEIE JBOPHEA.

4.1.7 Pacnonowe e NEepei 1 TEXHONOMMYEckdy NPoeMol B KaduHe onpedgnaeTea TeEXHONOMAYeck
NEOUECCoM.

4. 1.8 MNokpeTha KaSuH © 3arpyakasn Gonee 3 6T No TROTANY HE OOoNMHE DbiTh KOHCTPYETHMEHO CBA3EHE
C NOKPLITHAME OCTANBHON YaCTH 3gadks. JonyCckaeTen ONMDEHKE KOHCTRYRUKA NOKPETHMA 303HHA Ha CTEH LI
BETPOEHHBIX KabHH, KpenneHHe KoHCTDYELME NOKPETHA W CTEeH KabuH OCYIWeCTENAETCR © NOMOWED maSrmx
CEAZEA.

4.1.9 MNnowade ce4YeHA padboYeid NPogoneHod aApMaTyDbl B ReneaobeTOoHHBIX ANEMEHTAX [CTEHB,
MNOEDBITHA, 00BAIMM) HE ACMEHA NPeBRIWaTE 2% 0T NNOWaan PacHeTHOro cederra BeToHa.

4110 Apmepopanne CHOCOB  (BYTOB) ANA WECTHOMD COEOWHEHMA CTeH, NOKPEITWA W OHAWA
NOHHUMAETCA KOHCTRYRTHEHO.

4.1.11 JonyckaeTcA obNWMUCBERIBATE JNSMEHTE KADWHEI NHUCTOBSN CTANBID C MAHMMATEHOR TONWMHONA
MHCTA 3 MM B UENAK MCKNDHeHHE NPODLIBA NPOOYKTOE BADLIBA B COCEOHES MOMELLIEHKE.

Tatnuua 1- TpeboBaHwa K MOHONATHEM MEenesobeToHHEM Kabuianm

HawmmexoeaHHe DCHOBHEIX MOES33TENERA EPRE'?H HE AHaqEHe
. I:I-ﬁﬂ]-l-HHEHHEl
PasmMep cTeH KabuHe (B OCAX), M, B, L
| BuicoTa KaBHHEl OT HYyNEs0n OTMETEN B0 BERXHEd KDOMEA CTEHE M; H
ToNWKHA CTEHBI, B h
MyBuHa DyHOaMenTa, M, H,
PacocToRHWA OT BHYTDEHHER No BEPXHOCTH NEHMBIRAIGWENR CTEHL A0 b 0.5h
TEXHONOMSECKKE NPOBMOE 1 JBEDEA, M, HE MaHee '
| BricoTa ofisaaun, M. He Gonee B 2h
BulcoTa plrens, M, e Gonee h, 2h
Wupuea obeaskn, M. M2 Gonee B 2h
| WspKKa prrens, W, ve bones _ by 2h
OTHowesye  danmbonewero  rabaputeore pasmepa  kabuMel K 2
| HaumeHswemy rabapurHomy pasmepy, He Gonee
OTHOWEHHE TONWKHE! CTeHbLl EaGlHbBl K HAHMEHLLIEKMY passepy 0.2
CTEHBL, He Gones '
Macca BeilWWBHOrD NoOKPEITHA, K7, He Bonesa & 150
| Macca BelMBHOro okHa, Krim”, He Sones =z 10
COOTHOWEHWE MNOWaad  BulWkbHeIX  NOBEPRHOCTER Ko BoEh
NOBEDXHOCTA KAk
C OBYMA BeUHGHERME NOBEDXHOCTAMK, %, He MaHes 30
C OOHOH BRLUKMOHOR NOBEPXHOCTRID, 5, HE MEHEa 15
2
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4.2 TpebopanuA, Npe0LABRASMEIE K MaTEpHanas, HCNONLIYEMLIM APA CTROMTENLCTRE
MOHOMMTHLIX Mene3obeToOHHbLIX KaBuH

4.2.1 WeneiaobeToHHLIE INEMEHTE 3ALMTHEX E30WH HeoBxXogrMo NPoSKTHPORATE B COOTBETCTREMK ©
TpebopaHuanin CIN 63,1 3330 ¥ NpunoseHMAMKE i HeRy.

4.2 2 HeaBSx00UMO NPUMEHATE TAKENLIH BETOH NNOTHOCTLE p=2200. . 2500 krin®.

HeoSxoguao KCNoNLEICEaTE BETOH!

~ ENACCA NPOHHOCTA Ha CHATHE He Huwme B15;

— KNACCA NPOYMOCTH Ha OCEBOE DACTAMEHKE He Hiiwe B0 8,

= MapKd MODOIOCTORKOCTH He Huxe F100.

— N¢ BOQOHENPOHHUABMOCTIA NCAEMHOA LacTi KabuHe knace BeToHa HAIHAYASTCA B 3ABMCHMOCTH OT
rHADCAOTHYECKMX YCNOBKA NNOWA0K CTOOWTENLCTES.

4.2.3 NonyckaeTca ANA YMEHEWEHNA EONMYecTEa BTORHYHEIX CCKONKCR 000aBnATE B DeTOMHYID CMECk
OTPEIEA CHHTETHYECKWY BONCKOH [HEWNOM, KanpoH W T.N.) B KONWYecTEe 00 5% o7 obWweld sacckl |WnK
COpEaKH TOHKDN CTANBHOH NPOBONOEM ONUHoE 0.1 M C JHamMeTpoM He Gones 1 MM ¥ B KonWuecTee oT 1 go

%o 0T ODLWERn Macch.

4 2 4 MNpraseHHas NRpoYHocTE BETOME NpMHKMMasTCA cornacks CMN 6313330,

BHa4EHWA NPHAMEHHOR NPoYHoCTd BeToHa gnA HaWwbonee Y4acTo WononbIyemex KNaccop DeToMa
npedcrasneds B Tadndue 2.

Tabtnvua 2-lpHaMeHHans NpouHocTE SeTona Ry
Enaco DEToHa No NPOHMHOCTH HE CHATHE

E15 BZ0 BZ5

Bun CONpPOTHENEHHWA

p—
CHaTHe OCEsoe (NpHasMeHHan

14.5
npodYHocTE) Ry, MNa 8.5 11.5

425 PacueTHan OQMHAMWM4ECKAR NPWAIMEHHAA MPOYHOCTE DETOHA (NPpM DEACTEHA  MMOYNLCHOR
HarpyY3akK) onpegenAeTeA No opsyne

R'=12-R (1)

b N h*

roe K, = pacyerHas NpHIMedHan NpoYHocTeE GEToOMa, ONpeJgnfeMan B CoOTEETCTEHN ¢ 4.2.4,

4.2.8 Mogyne ynpyrocTi BeToda npuaumasTes cornacio SN 83.13330.
dHaveHWA MOgyNAa ynpyrocTd Getoda gnA  Haubones YacTo Wononke3yoMelx KNaccos GeToWa
npedcTasneds B Tadndue 3.

TaGnduya 3 - 3uadeqdua Mogyna ynpyroct betona E,

Knace BEToHa No NPOHHOCTE HA CHATHE

Megyne ynpyrocte Eo - 1077, MMa

B15
B20
B23

24
27.5
30

4 2.7 Kabusia ponsea apMypoBaTeCA CTERMHEBOR apamaTypoi knaccoa A240, A400 1 ASDO.
4 2 B ConpoTMBNEHWE apMaTypbl (Npe0en Terky-HecTv) oNpegenacTos cornacko Tabnuue 4.

Tabnuua 4= ConpoTHENEHWE apMAaTYDE [MpEEEn TesyHecTH) R

CTepsHeBas apMaTypa Kacca

FacHeTHOE COnpoTHENSHAS ApMATYDE PACTHREHWD

w cxaTen B, MMa

AZ40
A400
As0d

210
350
435

425 PacyeTHoR CONDOTHRMEHKE apMaTyDhl NDHW OERCTEMK HMNYNLCHON HAMDYaIKK ONpedenAeToA no

popeayne
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R'=13-R_, (2)

roe F. = CONPOTHEMNSHWE ADMaTYDLl (NpEOen TeEKyYecTd), ONpeenaeMos B COOTEETCTREMH © 4.2.8.

4.2.10 BenwdrHa moayna ynpyroctk E, 4ns Boex KNaccos apMatypsl NpuHusMasTcA pasyoil 2,0-10° Ma.
4211 Ona zaknagHeix getaneid W COegWHHTENbHEIX HAKNAOOK J0MEHa NDMMEHRTECA NPOEaTHAR
YIMEPOOWCTaA cTank cornacko Cr 63.13330.

5 OnpegeneHde Harpy3oK, OeWCTBYHLWMX HA cTeHbl KabMHbI Npu B3pbiBe
zapana BB

MeTogMka YYWTRBESET BOIDACTAHWME WMNYNBCE, JEACTEVIOWETD Ha CTeHk Kabdd B peayneTaTe
MHOMJEDATHOMD OTpaxenins ¥B, W He TpebyeT onpegencHiA AKEWBANE HTHOW CTATHYECKDH Harpy KA.

51 OnpegengHde nNApaMeTpoBE JIHEWBANGHTHOrS CchepMYecKors iapAga TPOTHNE ©
OTHOCHTENLHOMS PACCTOAHKA

5.1.1 Maccy 2eBHBaneHTHONS Cepiseckoro aapgana, kr. ToTKNa onpegenaioT no gopMyne

C  =oa-C (3
roe
C = Macca MCNonNeayemMoro sapAaga BE, wr;
a - TLOTHNCEEIA — JHBWMBANEHT, ONPESenAeMeld N0 OeRCTEVIOWER  HODMATWBHOH

QOKYRMEHTaLMA ANA nenonsayemors BE.

5.1.2 Paouyc IHBHBANEHTHOM CHEepMY4EeCcHIro JapAdad, s, W3 TPOTHNA © HACkINHOR MNOTHOCTRED

onNpeaenaeTcR no QopMyne
r, = 0,062 ,‘JC - (4}

513 OTHOCWTENEHCE pPACCTOAHWE M OT UeHTPpA 3apAga 00 pPAcCMaTpABRASMON TOYKH CTEHLI
BEYWCNAKRT No Qopsyne

n=—- (5)

roe R -  paccToAHWE OT UEHTRa 3apA0a 40 pacCMaTpHBaSMON TOUKK CTEHE, M.

Mpr 3TOM QOMEHS CoBNLOaTecA Yonoaue

IE'uul 2'],34'.\";' Clﬁl' fE}

rae Brnn =  MAHMMANLHOE PACCTOAMME OT NOBEQXHOCTH 3apANA 40 CTeHbl, M.

5.2 OnpeaeneHWe NONHOMNS WMNYNLECA YOAPHOWH BOMAHLI

5.2.1 OnA onpeoensdis Harpyaok, OJeWCTEVIOWWX Ha CTeHbl KADWH, pPacCHWTLIBASTCA HMNYNBC
YOAPHOR BOMHLI, KOTOPBRIA 3ABACHT OT MAacckl JapAga. erds xXWMHYeckol npupodl, olbesma kKabdubl M
OTHOCATENLHOMD PACCTORAHMEA.

5.2.2 CpegHes aHaYEHWE NONHOMD KMnyneca, Mac, BOCHpUHAMaEMOrs CTEHOH, PAcCYWTLIBASTCA ©
YHETOM COYOAPEHHMA BOMNH B YIAAX KAGHHE! W HMNYNLCE OT BTODHYHLIX BONH
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+1., (7

rae iy = MNEPEWYHLIA AMTYNREC YOARHoW BONHe, Mac;

iz = BTOPHYHBINA MMMYNES ¥O3apHoN BonHel, Mac.

5.3 OnpegeneHHde NePEAYHONS MMNYNLCA YOAPHOA BOMH

531 AnA onpedencddd BEnMYMHEl NEPEMYHOND WBANYMBCA |, JSRCTOYIOWEND Ha CTedy EabW e,
NOBEOXHOCTE CTEHE PAzDMBAETCA Ha 9 CEKTOROE COMMAacHD PUCYHEY 3 W BMOYNLC DECCHHTHBAETCA ANA
K000 CEKTOoRa OTAeNLHO.

532 B cekTopax, rif HaxQOWTCA TPEXTPaHHBIR yTon, WMNYNLS, OeACTBEYROWWA NP OTRaMEHNH
Na0awWER BOMNHE, GNPedenaeTea No Qopryne

75n=490
: B,Hl-ll.']"-,.,-"f(.“m
i, = - . (8)
n
533 B cexTopax, roe HaxQOUTCA OBYTRAHHBIA YIon, @MOynec, OeACTEYSWMEA Npd  OTRaseHHE
Nagamwel Yy0apHol BonHel, onpegenaetca no dapmMyne

Tsns90
R LR o

1 "

534 B cexTopax, rig HeT coyviapeHdA BOnH (NpW HOPMANLHOM OTREMeHWd Nagasled BonHi),
MBIy MBC ONDESENRETCA MO CRedysel M RopMyiam

206-10° -.”'C
1 L 1=} ) {1':':]

1

npueé=ns17

npa 17 = =580

225108 -..,‘,f(_'
— e i {11:|

| U

|
5.3.5 Ang cekTopoa, NpUMBIEARWKE K BbIWAGHONR NOREDXHOCTH, PACYETHOE IHAYEHWE | HEOGEOgMMO

"l'.
pAINendTe Ha KoaPEUUHERT CHUMEHHR HarpyakKu K, KOTODBIA JABWMCHT OT OTHOLWEHWA [__—H AT
1]

BblUMEHGA NOBEERHOCTH. Koot HUMEHT CHAMEHWR HArDYaKa K NPUMEHASTCA NPW BRINOAHEHKA YCNORIAA

z
Ecni BRWWAHAR NOBEpXHOCTE WMEST MACCY equHMUisE nnowangw oo 10 krm®, To K onpeaensercs no
opayne

i b
k=2,074-0091- (_i .

W S

{12}

rae W - ofbem kabivuel, m

Ecnv BbiurBHas NoBEPXHOCTE MMEET Maccy equHWusl nnowagw ot 10 go 150 srm®. 1o k
onpedenAeTeA no opuyne
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b

k=|,HE12—[]._ﬂ?3[-:ILJ. (13)

R

Ecni K CEETORY NPHMEKAIOT ABE BIWKEHEIE NOBERXHOCTH DAINHMYHOR MACCH, B pacYeTe HeoBxodumo
HENONEICEATE KoodrpuumenT K, onpegenaemsid no dopsyne {12).

5.3.6 MNpn papeise B K30uHe HECKONLKWE 3apAgoe BB nepeduHelf MBMNYyNEC i, QEACTEVIOWWA Ha CTEHEY
FAGHHEL, NOHHRMAETCA PABHLIM CYMME MMTYNLEC0R, QEACTEYIOWWE 0T KaMaoro 3apAga W pPACCHATRIBAETCA No
dopMynam 5-11.

BepOATHOCTE BADLIES HECKOMNLKHWX 33PROCE YETAHABMHBASTCA WCXOQA M3 TEXHOMNOTHYECKIND NpoUecea
W NPHHWM2ETCR MEHBLLE WK PABHCR BOMHKLE.

5.3.7 KoaDdrUWMeHT CHUMEHWA Harpyskd k OnA NepedqHoro MMNyNsca i BeiMUCnaseTeA no 535 ¢
YUETOM TOM, 470 C,,p PRBEH CYMME MACE BIOPBABLLMXCA 3apAa0E.

5.4 OnpepeneHne BTOPHYHOro MMNYNLECa YOAPHOW BOMHL

Mmnynes, BOCADHHUMAEMEIR CTEHOR kKAGHHL 0T BTOPHYHLIX BOMH, CNPEaenAeTeA No dropiynam

¥
npw 3 f_-'C—S 8.3

B

375100
I, = — \ (14}
- .HII -
Mk H,jif_i’-_fﬁﬂ
5 0 1 Y
1, = — (15}
- H‘l '

MpW Bapeiee B KADMHE HECKONBEKK 3apA008 BB ¥ BTODMYHEBIR MMMYNES i BRINHWCIARTCA C YHeToM TOM,
YT O, PABEH CYMME MACC BICPREABLLWMKCA 33pRaoa.
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1,3, 7.9 « cEKTODLI C TREXTPAHHBIM YINOM (TPH NRMMBIESIOWME NOBEDXHOCTH];
2,4, 6, B - CEKTOPDRI C ABYTPAHHEIM YINOM {088 NRAMBIKIIOWKWE NOBSRXHOCTH),
5 - CEKTOP C HOPMAaNLHLIM OTpaxeHnen ¥YB

FPrcyuok 3 = Cxena OnA onpegensHEa drMmnyneca
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6 OnpeneneHWe QONYCTUMbIX HMNYNLCOB ANA MOHOMWTHOW Mene3obeToHHOW
KabMHbI N0 NpefenbHbIM CTAOWAM

6.1 TMpoyHocTe MOHONWTHEX seneacbeTondbs £abuH Npr BOJIZERCTEMM MMOYNBCHEX HATPYIoK
XADAKTEPWAYETCA CNEQVIOWMMK TREMA NEEdenNbHEIME CTAONAMK,
- Nepead NpegelbHaAA CTAOMA XAPAKTEDHIYETCA OTCYTCTEMEM TPEWWH B GETOHE W HANWYHEMm Y

INEMEHTOR KOHCTPYELMH TONBKS  yNpyrix nporvboe  f =%. Kabdhiel no 1-H NpedensHod  cTagu¢
CACCHMTRIBAOTER Ha MHOMCKDATHEIR BADLIR,
3
- BTOpas MpefensHan CTAOMA XapakTepuayeTcR nporkBamd, npeesiacwmme ynpyrae [ =?f,“.

MoK KOTODBLIX BOJHHEANWWE B PACcTAHYTOR 30HE TREWWHE HE HApYWakKT FepMeTHYHO0CTH KOHCTRYELWK.
Kabuue no ll-f npegensHoil cTagum paccHMTeRIBANTCA HA OOQHOEPaTHREA BaprE. BoamoxHocTe gansHeawen
IKCANYATALAM KABHH LI YCTAHABNKEAET IKCNEPTHAR KOMWCCHA,

= TOEThA NPEOeNsHaA CTAOWS XAPaKTEpHayeTcA npordGassd fip, NpW KOTOPRIX M3-33 PACKpLITHE B DeToHe
TRELMH HAPYLLASTCR MEpseTAHHOCTE Ka0KWHLl, HO BAPLIE NOKANMIYETCH BHYTPW 3L, 3080 iy « MakchlansHsiA
Nporib, ORPEOENASTCA B 3ABMCHMOCTH OT KAHEMAETHYSECKDRA CXEMbl HINOME, DA3MEL0R CTEHE W OMPEHAHHBAETCA
MIKCHMANEHER YITIOM NoBODOTA @, § NHHEAHOM WADHADE HA ONOpe, o, = 2° = 0035 pag JansHedwas
IKCTMYATALAA kabWHSLl 3anpelLasToa.

6.2 Benv4KuHa JonyCcTHMOrD MMNYNECa gNA j-H Npegens ol cTaguy onpeqenaAeTca no Gopmyne

i,=m (18}
e  m - MACCA e0MMMULLL NNOWaTE CTEMEI, krim’, anpefendesan no opdyne

m=p-h, (17)
roe g = NNOTHOCTh MenesobeToHHONH NNHToI, Krin
h = TONWHHA CTEHEI, B,
P —  CWMNA BHYTPEMHErD CONPOTHRNEHWA, H;
M- - NpPUEEIeHHAA MACCA CTEHL, KN
i ~  MakCHManNbLHbIR NPorvE CoOTEETCTRYIWER NPE0EnsHol CTAAWH, M.

Cuna BHYTPEHHEND CONPOTHENEHWA, NPUBEIeHHaA MACCA W MANCHManeHeER Nporud onpegensioTcA
YENOBAARMKA ONUPAHAR NIATE W 338HCAT OT KMHEMATHHECKOR CXeMEl WIN0ME NIWTE.

7 PacueT MecTKOCTH CTEH KaBbWHbI

7.1 PacqeTHan ®ecTHOCTE, H M, B HanpagneHskd oced X WY onpedenfeTcA no oopsynans

0E-E_-A { X
D = = ofh,-x )| by, - W (18)
= H Y )
08-E_-A, { X,
e, | h"——J (19)
L
roe
E.. - m00yne ¥yNpyrocTH apMartypll, PACNONOHeHHod 8 Hanpasnedu ook X, MNa;
E., - m00yns yNpyrocTi apMarypel, pAcnoioseHHol B Hanpasneidia oo Y, Ma;
Aoy = MNOWAaOE BOEA PACTAHYTON APMaTYDE B HANDABNEHAW OCH X, M
Ay = MNNOWagk BCEH PACTARYTOH apMaTyDe B HANDARNEHWH OCH Y, M
M, X, = BLICOTA CHATOA 30HE B HANDABNEHAW 002 X 1Y COOTBETCTRRHHD, M.
10
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— R"-\.I-\. -ﬁ-ﬂ - R..I-\.. ""ﬁh-:_.,

X R {20
' R;-H
R -A —-R_ '.'"ILI‘
X =— - —. {21
R:-L
rog A, - NNoWank BCER CRATON apMaTypel No ocH X, M7
Ay =  nnowank BCoA CHATOR apMaTypil NO OoK Y, M
R." -~ pac4eTHO® CONpPOTWENEHWE apMaTypel pacTAmeHwmo, Ma;
Ry - pacseTHos conporyanesue Getoda, MNa:
H,L = paiuMepk f«Tel, M,
f, - pacHeTHARA BLICOTA CEYGHWA WArMBashMoro anNemMeHTa, M,
h,=h-a',
h =  TONWKAHE CTEHEL, M
a' =  TOMWWHA 3AWWMTHOMD CAoA, M, onpeaensean cornacHo CMN 8313330,
Benuqudel A, A A A ONDEQEnAI0TCA COMNAcHD proyHKy 4.
11
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Pucynor 4 = Jnemedt #eneiobeTonHoN CTeHBI C CETHOR
WA FMOQMADHTANEHOR M BEPTHKANEHOR ApMaTYDEI

7.2 B pacdeTe KaGWmH TpaHWYHBIE YCNOBMA NPUMHEAMAIOTCA B 33BMCHMOCTY OT cnocofa coggMHEHMA
ANEMEHTOR KaBMHbl W WX COCTOAHKA.

721 CoeguMHeHHe CTeHkl KabWik © HEDRLIWWOHOA NaToA NoKpRTHA NPW OTCYTCTEMH  TRELMH
COOTRETCTRVET MECTHOMY JALLEMMEHKIO.

7.2.2 CopaMHeHMe cTeH KabuHel ¢ BRILWEHLIM NOEDLITHEM W OKHOM COOTRETCTEYET croboHoMy KpaK.
7.2.3 CopOWHEHHE CTEHE KADWHE C HEBBILWOHCK MNATOA NOKDETHA NRA - HANWYHAA  TPELWMH
COOTRBETCTEVET LWAPHMEHOMY ONMEaHAD.

7.2.4 CoegMHEHWE DHMEnA c0 CTEHOH COOTEETCTEYET WADHHDHOMY ONUMDaHIio.

12
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8 PacueT cTeH KabWHbl ¢ ABYMA BbIWHBHLIMK NoOBepXHOCTAMK

8.1 PacyeTt DoKOBOH CTeMEl KAGHHI!

]
KHHEMATUHECKAR CHEMA WANOMA MN|Th ONPEJENASTCA B AABMCHMOCTH OT LZY = D_
Mon A=A’ A, B
P A=A 18y = .
A -L
CxemMa Manoma npr 15° 2 @ < 30° npeacrasnesda Ha prcyHEz 5.
Cxema wanoma npr 30° = < 60° npeacraaneHa Ha prcyHke 8.
Cxema wanoma npr 60° £ = 75" npegocraepneqa Ha proyHke 7.
8.1.1 Pacuer GokoBoW cTeHs! npu 15° 2 < 30°
CxemMa vanoma npi 15° 5y = 30° npeacrasneda Ha prcyHEe 5.
8.1.1.1 NpyeegeHHas MAcca CTe e, KM, ONpeaenseTcs mo fopmyne
|
M:m=T¢-JH-L-iﬁ-H—L-tgqr}. {22)
8.1.1.2 Cuna sHYTREHMErD ConpoTUaNnaHiA, H, BeYdcnAeTeA No fopyne
P =P +P". (23)
rae P, - CHNA BHYTDEHHErD CONPOTHBNEHKA B MecTax danosa, H,
P."" — cuna BHyTpEHHEro ConpoTHENeHwa obaAakm, H;
(4. H Vo.om m L +iH-Lotgy) | H + 1
P o=m_ ——tng+1- +—2 +m,, - t _ gy +m,———.  {24)
) . L tgy sinw - cos g 1 L -tgwy H-L
r 5 ]n"'-'
5 m el ¥ it
P =6 —-b" + -b ), (23]
’ L * H
ks
rae  my, my — NpegenbHbE WariamnwKye MOoMENTE Ha SOMHALY ANWHEl NNWTE BOON: OCEA X W Y,
H sl
R'-A -7
m=—2"2— {268
H
R'-| N 'Il"'!-l. N zMII
m =—, {27
' L
2 —  MNEY0 BHYTREHHER NAPDEI CTEHDI, b,
npW A, = A7
z =h-2a" wm,
13
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My = NPEIenbHud A3rHDa0WKA MOMEHRT Ha BOKHKLY ANMHE BOONE NAHAK H3N0MA, HAKOHHDR
Moa YINoM @ K ocu X, Hosm;
Mgz — NPEdensHLIA WArHEaKULWA MOMEHT HA BOMHKLY ANMHE BOONTE NAHAKE H3N0ME, HAKOHHGHR
nog YrnoM O KooK X, Healu,
Mgy — NPEIenoHBIR AIrHBaMULWA MOMEHT Ha BOMHKMUY ANMHE BOONE NAHAK H3N0ME, HAKNOHHSR
nog yrnor B K ook X, Heeals

m, =m_-sin’ y+m_-cos y, (28)
m,, =m, -sin’ o+m -cos o, (£9)
m,, =m_-sin” ff+m, -cos [i. (30}

CornacHd proyHEY S ikl 0 W@ [ onpegenaoTea no Goprynam.
"H—L-tgy ‘l
4

a = arctg
\ L

NI
p= an:t"| — |
= 1
VL
11} L]
My, My = NPEAENEHEE NOTOHHEE WMIMMGAKLWKE MOMEHTH, BOCNpUHWMaeMble 06EAIKOR BAONL

OCEA X WY, KOTODLIE ONPEdenAnTeA COrnacko pyHoyHey 8, H-mi;

3 =i =B _af
m' = R Az : P (31)
x
m = R Ay 2 : Tonr (32)
rme b -  BsicoTa ropMaoHTansHoN oBBAIKM CTEHEI, M;
b"f ~ BBICOTA BEPTMKANELHOR DBBAIKM CTEHEI, M;
R - CACHETHOER CONPOTHRNEHWE APMATYDEI COBRIKK DACTAMEHHUE W CHaTHio, Ma;
Zuw©  —  NOE40 BHYTREHHER Naps MOpHIoHTaNLHOA COBAIKK CTEHEI, b,
z.,-.,“ —  NEY0 BHYTPEHHER Napbl BERTURANBHOR OOBAIKA CTEHLI, M.
ﬂpHJ'-".:ﬁ - Asms.
= h*-2a ",
zy, =h)-2a",
rge B - WHpWHE rOpYAOHTANEHGH OBBAIKK CTEMEL, M;
h.,"""' = LHPHHA BEPTHEANEHON OSBAINE CTEHE, M,
a” - TONWKHE JAWMTHON CNOS FOPHACHTANLHOR 0GBAIKK CTEHRL, M,
a_“ = TONWKHHS JAWKTHOND CNOS BERTHEANBHONA 0DBRZKM CTEHE, M.

8.1.1.3 MakcHManeHen npordb f, M, onpegenaetea no dopKyne

I
£, =0.035—, (33)
2
roe | =  HAWMEHbLLUWE DA3MED CTEHE, M.
14
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8.1.2 PacyeTt BoKoBOWA cTeHLl npu 30° = i < 60"

CxemMa wanoma npr 30° 5 = 60° npeacrasneda Ha pUCyHEE 6.
8.1.2.1 MNpyeedeHHan MAcca CTeHel, KM, ONpEeaenaeTca no oDMyne

-
M =q-m-H-L. (34)

oap
o<

8.1.2.2 Cuna BHYTREHMEND CONpPOTHANEHWA BeMUCcnAeTeA, H, no dopeayne (23], roe

-

1 I

P, = +
)  L-cosy  H-cosy

4-m -H 4-m -L H® + L I

1
L T e, M | )

M., M, onpegenaoTea no doprynam (26). (27) cooTBETCTREHHD.
My, SNpefenaeTca No dopmyne (28},

P."" onpenenseTca no dopymyne (25).

8.1.2.3 Makcrmanes it npornd f, eeaucngioT no gopayne (33),
8.1.3 PacueT BOKDBOW CTeHLI NpK 60° <y = 75°

Crema Wanoma npr 60° 2 @ = 757 NpegcTapna a Ha pucyHiEe 7.
8.1.3.1 MNpyeagedHan Macca cTeHE, Kr, onpegenseTca no fogmyne

_m-H

M'IF
24

-(6-L—H-ctgy). {36

8.1.3.2 CHNa BHYTPEHHETD CONPOTHRNEHWA BeidicnAeTea, H, no opayne (23], roe

H? +(L-H-cigy) | H* + L

by,

2 (4L ' I
P,o=m, b, clgy |+, ——————+ i,

. (37)
clgy . H CsAny - cos Y H™ ctgy

M, My ONPEGENAINTES No DopMynam (26), (27) CooTRETCTEEHHD .
Mgy, Mz, Mgy CNPEAENAKTCA MO Goprynam (28], {29), {(30) cooTEETCTREHHO.
COMMacHs PUCYHEY 7 Yl O W B OnpegenaAssTcA No opsdynanm

*

¢
| H ‘

= aretg) ———— |,
|

L_iJ
L tawy
."'H*-IL

[} = arctg T )

F‘c"'Is ONpeaenaeTos no Sopyne [(25].
8.1.2.3 Makcusanes sz nporad fy esarcnaoT no opsyne (330,

15
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= JII!]II!H H3I0ME

(_j - Todeunwiit mwapnp

Pucyror 5 = Cxema wanoma SoKoBoN cTeHel Nnpr 15° = @ < 30°
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L
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H
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B

Pucyror 6 = Cxema wanoMa Bokosoh cTexe npam 307 = @ = 60°
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Pucyror 7 — Cxema wanoma SoKoBol cTeHel Npw B0 < = 75°
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h-.'-f';

o
ceos 1

-

Im

=11
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ks
-\.

Pucyrok 8 = Monepeyros ceseHre oBBaIKA

8.2 PacyeT 3agHed CTEHLI KaBWHLI
BuiBop KMHEMATAYECKON CXEME HIN0MA 3AAHEN CTEHE NPOWIBOAMTCA B 3ABMCHMOCTA OT BEIAYHHE

t D,
T = —_—
BY D.
19
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Mpin A = A’ A, H
pr A=A 1By = - -
A -B
D XH
Cxema wanoma npn —- = ? NpegcTapneqa Ha pucyHke 9.
D

Cxema MInoma nps D—‘ = ? NPEOCTAENEHA Ha pyoyHie 10.

N

., . IH
8.2.1 PacueT zaaHed cTeHEl NpX D—'5 ?

D XH
Cxena Wanoma npM D—” = ? MNpeqcTABRNEHA Ha pEcyHKe 9.

8.2.1.1 MNpuBeaeHHan Macca CTeHkIl, kT, OnpegenAaTca no fopuyne

J.- B a.l
- —_ e far a8
np y 1‘. H 4 i-g-."l‘ll J- |: }

8.2.1.2 Cuna pHy TREHHEND CONPOTHENEHMA, H, BeYHMCNARTCA No dapryne

P,=P +P, +P", (38)
roe Po o~ cona adyTPeHHEro conpoTHENEHWA oT pacnopa, H.
2-m 2-m,
Py =——(4-H-B-tgy)+ +m,, - (tgy +ctgy), (40)
tEwr
A 4-H-B-tg
P,=Rl —- e gl (41)
’ H B
I'-'f"" _ 8m!"-b! _ 42)
f B

m,, My, My, mfﬁ ONpeqenAinTes no QopMynam (28], (27, (28), (31) cooTEeTCTREHMO.
f, onpegenAeTos Mo 6.1,
8.2.1.3 MakcuManeHeii nporkd o cnpegenaeTea no opayne (33).
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PucyHok 9 — Cxema wanomMa 3agHel cTeqel Npy 1oy = — < ——
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- -
] i
- [~
- “
- -
] .
- -
] -
7 e
AN 2
B T T T rrrrrrrrrr —
——- B o
. D 2H
Pucymor 10 — Cxema nanoma 3aguel cTeHs Nnpu tgy = — > —
. B
D 2H
B8.2.2 PacyeT 3anHed CTEHLI NpH —» —
D, B
D,
Cxema ManoMa npy — > —— npegctapneqa #a pucyHre 10,
D, B
8.2.2 1 MNpueegeHHan Macca cTeHsl, KT, pACCYMTRIBAETSA No opmMy ne
2 H' -ctg'y | I .
M, =-m———+—m-H-B-——m-H -ctgy. (43)
3 B 3 2
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8.2.2.2 Cuna BHyTPEHHErD conpoTraneHna, H, onpegenaetca no gopmyne (39), roe

2.m m, -B m,,
P,= =+ e [44)
clgy H COST Y-Sy
Ri-A  -f
P,=— {45)
) H-crgw
. 4 ‘m uli g blll'l !" ]
P 1+ . [45)
B L cosy )
M. M, My, m,"® onpenenAaTeA no dopsynant (268), (27), (28), {31) cooTBETCTBEHHO.
f, onpegenaeTcA no 6.1.
6.2.2.3 MakcrmaneH st nporid T, M, BRMUCISeTCR N0 GopMyne
£, =0,035-H ctawy. {477

8.3 PacyeTt purena katMHe! C ABYMA BLIWMEHLIMHA NOBEPXHOCTAMMK
Purene pacCYUMTRIBEAETCA N0 A0MYCTUMOMY NepeMallenivi. MNpK 3ToM 0omssHo cofnnaaTecs yenonue

A8 = [S].' {48
rae AS, — NepeMEWeHUE PUMENA NPK QeACTBrKY DACYSTHON HArpYaKM, M,
[3], - OOnycHassmoe NepeMelsHre, NPUMEHARMOE ONA A NpeOensHod cTagus, M.
[8], =0,001-8, (49
[8], = 0.003-5, {50
8], = 00058, (51)
rae 5 — OndHa pUrens, M.
I-F
.:'.SI_ = —_— {52
4.0
roe F = nnowage BoKoBOR CTEHI, M
M - msacca purens, kr
M=p.-F S8, {33)
roe  Fp - MNOWALs CEYEHUA DRGNS, M7
ps = NNGTHOCTE BETOHE, KM,
W =  cofCTEeMHaA YacToTa kKonedGadui purena, 1/c,
E
LI (541
q F-:'-

9 Pac4eT cTeH KabWHbI C OAHOM BbIWKWBHOW NOBEPXHOCTLIO

9.1 PacyeT DOKOBOH CTeMEl KaDWHIsI
Bribop EMHEMaTHYECKOA CXEMBEl MaNoMa DOKOBON CTesLl NPOWABCOMTCR B JABMCHMOCTH OT BENMYMHE
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rocTt

A L

Al

Mpw A=A gy = .
A, H
¥

Cxema nanoma npM D—‘ = _F npegcTasnada Ha pucysie 11,

D 2L
Cxessa ManomMa npM D—‘ b F NpeacTARMNEHA Ha puacyHike 12,

N

D 2IL
LE_
D H

W

9.1.1 Pacyer GoKOBOH CTEHEI NPK

2L
Cxesia Manoma mps D—‘ = F NpedcTapneHa Ha prucysee 11.

y

9.1.1.1 MNpueegeHHan mMacca cTeHbl, K, PACCYWTRIBAETCA No opmMy ne

r "

m-H | H \
= SL—-—-tgy |
T G

M

9.1.1.2 Cuna sHyTpeHHers conpoTHENEHkA, H, onpegenaetca no dopmynea

F.=F,+F,.
2-m Tm
P, = (4-L-H-tgy)+—=—+m, -(tgy +ctgy),
H L
A .L-H-
p,-Rr. e A LoHtEY o
) L H

m,, m,, My ONPEgenAnTcA no dopuynam (26). (27), (28) cOOTRETCTREHHO.
fi onpegenaeTca No 6.1,
9.1.1.3 Makcumanerwid nporkb £, onpegenaetca no gopuyne (330,

2L

D
9.1.2 PacuyeT DOKOBOH CTeHkI NPK D—‘:- F

N

D 2L
Cxesa ManoMa npd — > F NpeacTaeneHa Ha pucyHre 12,

9.1.2.1 MNpuBeagHHan Macca CTEHEI, KT, PACCHHTRIBAETCA No opMy ne

2m, m -H I
+ ~ +]T||” rt———
ctey L Sin° W e-cos” w

P,=R} - ———f.
’ L -etzy

M, M, My ONPEgenaoTcA no dopaynas (26), (27), (28) cooTEETCTREHHD.
f, onpeganAeTca No 6.1
9.1.2.3 MakcHManeHsid nporub fs onpeoenaetea no opayne (33).
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Ao bR R R R R R R R R R e s A e

I
|
|
|
|

T e T Ty i i iy ididsiiss

10
_—
X !
— R T, T T T T T e T T
L
_———
D, 2L
Pucymor 12 - Cxema vanoma Bokoaod cTeuk Npd 128y = D > ?
9.2 PacyeT NoKpLITHA KAGHHLI
Beifop HHHEMATAYECKON CXEeMbl WANoOMa NOKPEITWA NPOMABCOMTCA B 38BMCHMOCTI OT BERWHHHbI
D,
tay = —
Y D:
A -H
Mpir A = A" gy =—=2—.
A -B
DH IH
Cxema vanoma npM D_ = ? npegcTagnasa Ha pucyHke 13,
D\
CHesia Hanoma npsM D_ = E MPEOCTAENEHA Ha PUoyHEE 14,
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Facuet nponasoguTtca no doopsaynas (55 = (61) ananorvyno GOKORON CTEHE C JAMEH0OH NHUHEAHOIO
pasdepa L SOROBOW CTeMel HA B NokpbITHR. BTOpoR NWHEHAHBIR DasMep NoEpeITHR Jgeck ofoadadasTon
nepesMeHHR H.

9.3 PacyeTt aagHed cCTeéHLI KaBWHLI

BulGop KMHEMATHYECKON CHEME HIN0Ma 330HEA CTEHE NPOWIBOOMTCA B 3ABMCHMOCTH OT BENHYHHBL

D,
tEy = —— .
8 ]

5

]
CREMA MANoMa NPK ? < E NEEOCTABNEHS HA PUCYHES 15,

Ed

D
CremMa Manoma npu D—‘;— E NpegcTapneda wa pucydie 16.

Ed
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R A A A

|«

B

T

——
-

D 2H
Pucyror 14 — Cxema Hanosma NokpeiTHA NpK oy = — »—

B

Ed

D
9.3.1 PacueT 3aaHeil cTeHbI NPH — < —
D B

1

D
CxemMa uanocma np — < — npegcTaBneqa Ha pucyHke 15.

ES

89.3.1.1 MNpueegeHHan Macca cTe e, KM, PACCYKTRBAETCA No opMyne

|

| m B
M =—m-B-(H-B-toy)+— —-t'yr.
w3 By PRETE g
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9.3.1.2 Cuna exyTpeHHErs conpoTHENeHds, H, onpegenaertca no dopmyne (98], rge

4-m 4-m,
P, = = {2-H-B-1gy)+ —+2-m,, -{tgw+ ctgy), (63}
B Ly
P.=2R"-A 2 H-Boigy o (64}
' H-B '

m,, m, onpegenAwTcA no gopMynam (28], (27) cooTReTCTREHHO.
Mgy ONPEQENAETCA NO Gopayne (28]

f, onpegenAeTcA No 6.1

4.3.1.3 Makcumanessd nporwb {, eslqucnaeTca no opayne (33).

D H
9.3.2 PacyeT 3aaHed cTeHLI NpW D—"} E

D H
Cxesa nanoma npM D_ > Eﬂp&,ﬂCTEE.ﬂﬂHﬂ Ha pucyHre 16,

5

8.3.2 .1 MNpueegeHHan Macca cTeHbl, KT, PACCHUTRIBAETSA No opMy ne

4

1 m H ;
M =—m-H-(B-H- ctgy)+— —-ctg . (65}
3 gy 6 B Wy

9 322 Cuna eHyTREHHEND CONPOTHENEHKA, H, onpegenseTcq no opMyne (58], roe

4-m 4-m
P = —(2-B-H-ctgy)+———=—=+2-m_ -itgy+ctagy), (66)
) H ctgy .
P,=2R'-A, Mﬂ H. (67)
) ' H-B
30
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B

L

P

Pucyuok 16 — Cxema wanaoma aaaHed ctede: npi H < B
M, My, CNPpEAenAKTSA No fopMynam (28), (27) COOTRETCTEEHHD.
My ONPEZENASTCA No dopsyne (28]

f, onpepgenaeTca No 6.1
4. 323 Makckrmanessd nporeb {, ssiqucnaeTca no gopuyne (33).

10 Pac4yeT nonepe4Hon nepepesbIBakoWen CHbI
BenwyuHa nonepeyHol nepepeassaiowel cune O, H, paccunteigaetca no gopayne
Q=035R.-b"h,, (68)
roe b’ —  anWHa ceseHUA, BOCNPMHAMAIOWErD NEpepeIsBanumyIn Gy, M.

Meyv NpoEeJEHMA  NPOYHOCTHOW NPOBEDEd  #enelaobeToHHEE  JNeMERTORE Mo HOPManoHLB W
HAKNOHMBIM CEYSHWAM Ha OSHCTEHE NONEpPEqHol NEPEReIBAINWEd crnk O, H, SOrekH0 BeiNonHATECA

YCMOBIAE
Q=F,. (69)
32
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11 OueHka NPOYHOCTH 3NEMEHTOB KabWHbI

11.1 Mp# pacdeTe HECYWEeR cnocobHoCTH Mo ONPpEdeneHHoR NPpelene o CTagdd OeRCTBEYRILLMA
MMIYNLG | Gomses GuTe MeHEWE AONYCTAMOrD MIMYNECA i, T.e.

=0, {70)

11.2 MNp# HanvYrg TEXHONOMMYECKHE 1 OBepHBIX npoesos obwed nnowagen ot 10 oo 25% nnowagK
CTEHE, B KOTOPOH YCTPAMBAIOTCE NPOEME!, AOMKHD BEINOMHATECA YCNOBUE

i=1,2-0 71

11.23 lMpw pacyeTe Ha O8ACTEME NONEPEYHCN MNEDepeIBIBROLWER CHABl ONA  CNpeJenaHHon
NpedensHoM CTagHn QOMNHHD BelNoNHATLCA YoNopde

Q=P (72)

11.4 Ans BHOBE NPOEETHRYEMBIY MOHOMMTHBIY MeneioDeToHHEE J3WMTHEIX Ka3DMH NPOYHOCTHEE
PRCYETE: IMEMEHTOR KOHCTRYELHE (CTEH, NOKDLITHA W NP.) NPOBOOATCA COMNACHD METOOMKE, MANOHMEHHOR B
HACTORLLEM CTAHOAPTE.

11.5 nA QefcTEYHWME MOHONMTHER HEneioteToHHLX JAWHTHEX KabiH MK npoaepodkblic pac4er
OCYLUECTENASTEA B CNeyioWy CRyYans:

= MOCNE ABAPHAHOND BAPLIBA NEKW YCTAHCBNEHAH BOIMORHOCTH JansHeRWeRn JKcnnyaTayne KatHHe! 1
ONpEnEneddl o pafiodai 1 MaKcHManksHo 0onycTUMON Jarpyaxd no macce BB,

- NPH DERCHCTEYELWY KaBHHbI,

= NP H3MEHEHWH TEXHOMNGTHYECKGTD NPOUSCSa, CBAIAHHOMD © YRENWYeHHEeM Jarpyikd kabdHb no
Macce BE no npegeneHo QONYCTHMOR BENWSKMHBL, NPW KOTOROR BONEQCTEME SBAPWAHOMND BIPBIBES MOMYT
oDpaI0BHEATECA NPOrAGLl ANEMEHTOR KOHCTRYEWWM [CTEH, NOKPBITWR W NE.), NPEeBEWUSIOWWE Yoo
CTa g,

- NPH WAMEHEHKA TEXHONOMYECKOTD NPOUECEa, CRAIAHHOMD C NepeMeHoR NONOMEHWA LeHTRa Macs
sapAga BB e kabwee, 8 peayneTaTe KOTOPOM CYLWECTEEHHD YBENHYKBAETCA yPOBEH: BADLIBHOID
BO3OERCTEMA HA JNEMEHTEl KOHCTDVELMHK,

- B MHBIX chy<aax, TpeSyieliny nogTeepsoe A padoders pecypca KabuHe:.

11.6 MNpopepoYHEFA PAcHET OSRCTEYIOWHY IAWWTHEX ka0KH NPOBOOWTCA NOCNE WX TexXHWHeCKOoro
OCBMOETENECTROEAHWA, NPH KOTOROM ONPegensioTcs peaneHeEe XagaKTepucTrin DeToda v apMarype AnA
KOHEPETHOMS COODYMEHHA, 8 WMEHHD! NDHAMEHHSA NPOHHCCTe BETORA, CONPOTHENEHKE apMAaTYPR (Npeaen
TEKYYECTH), CTENeHE KODDoSKA apMartypl, BonedcTere KoTOopod ee apderTaHan nNowais NonepeYyHoro
CEYEHHA MOMET YMEHLIWHWTECA. 3TH XapakTepHCTHEM WCNONBE3YOTCA B KA4YECTEE WCXOOHEE OAHHBIK NPW
NPOBEOEHAA DACHETA B COOTRETCTEMK C HACTOALLMM CTAHOADTOM.

Mpusiep pacHeTa kabHbl NPHUBEOEH B NDUIOKEHAK A
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MpunoxeHne A
(CnpanoJYHoe)

Mprmep pac4eTa MOHONMTHOR Xene3obeTOHHOW KabWHbI ¢ OBYMA BbilHBHbLIMMK
NoOBEepPXHOCTAMM

A1 MexogHisie AaHHLIE

Pac4yeT npodigeged  ONA  MOHOMNWTHOR  weneasbeToHHoR  KabWHel  C 0 OBYMA  BbilWHGHBIME
NIBEEXHICTAMK NPW Bapsige 3apaga T S0/50 saccoi 351 KMo 3apsn pacnonosEed 8 UeHTPE KabuHe Ha
BLICOTE 3 M OT nona. Kabkuda UMeeT BhilnBHOE NoKpbITHE (KDLl ) Maccodi 120 kN’ W BokoBoE Bl LU HBHOE
oMHO Maccoi 10 i’ Tonwwuua cred kabuue coctannaet 0,5 s, BHyTpeHHHA 0bbem kabude VW = 1485 M°.
Mnan kabuue npegoTaened Ha pucydke A1, Ona cred v obaAack kabuHe! wononesoeancA BeTod Knacca
B15 v apmaTypa knacca A400.

PacueTHas O-HAMKHECKAR NPHIMEHHEA NPoYHoCTE BETORA onpegenseToA no dopryne (1)

R =0L2-85=102 Mlla.

PacueTHoE CONDOTHBAEHKME ADMATYRLl NP OSACTEHK  WMOYNECHONR HArpyasd onpegennetcd no
doprayne (2)

R =1.3-350= 455 MIla.

A2 PacyeTt BOKOBOW CTEHLI
A2 1 MNapameTpel SOKOBON CTEHLI
— anKHa cTedsl L = 55 M,
— BBCOTA CcTeHel H = 6 M;
= TOMNWMHA CTeHsl = 0,5 M; .
~ NNoWans BoRH CHATOR W PACTAHYTON apmaTypol No ocd X Ag, = Ay, = 0,0223 T
— MAOWAOE BORA CHATOR 1 pACTAHYTON apmatypesl No ocu ¥ ey = A = 0,0141 W7
~ paaMepsl rOpPUAoHTaNsHoR oferakm h,™ = 1.2 m. b,™ = 0.6 m. a," = 0,04 m;
~ paisMepel BepTMKansHoR obana h, " = 10m, b, =06 m, a,* = 0,04 m;
= MN3WUA0E BCEH CHRATOR M DACTAHYTOR apMaTyDel oDBER3KK N0 OCd X
Ao = ALY =0 00616 M°;
— MNoWAL0L BCEA CHATOR W pACTAHYTOW apMaTyDLl CORSIKK N0 ool Y
AL = A, =0, DOB16 M°,
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Pucyuor 4.1 = CREME pACHETHOR KaGHHE
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A2.2 PacyeT gelcTayiowers nMnyneca #a Boroayio cTedy KabusHe
AZZ21 Onpegends MACCY SHBMBANEHTHOTD 3ApASa W3 TpoTWna o gopmyne (3). TpoTWNoBGI#E
IKBHMBanedT ¢ ang 10 50750 onpegenAeTes No HOPMATARHOA DOKYMEHTaUKWA ONna a1ore BB W coctaenaeT 1,14,

( =[,14.35,1 =40 kr.
A222 Pagwyc JKBMBANEHTHON cdiepiyeckorno 3apana onpeqenseTca no opsiyne (4]
r, = 0,062 --J" 40 =0.212 m.

AZ223 IONa HaxomoeHdA NepoMYHore  WMMYNECE, OERCTEVIOWErS Ha GOHORYH: CTedy, Denum
No@epEHOCTE CTEHE HA 9 CEKTOPOE. CXEMA CEETOPOR NOKAIAHA Ha DHCYHEE A 2

AZ2231 Cestope 1. 3, 7, 9 AMEIOT TREXTPAHHEN yION ¥ HAXOOATCA HA OOWMHAKOBOM PACCTOAHMA OT
UEHTpa Maccsl aapaga.

PaccToAune R OT eMTpa TREecTH IapAda 40 UeHTRa CexTopa CoCTannaeT

R =oflx| +|y] [z =183

I0ECE
[=], |¥]. [2] = KoOpOMHATE UBHTPA CEKTODA OTHOCWTENEHD LEHTRA 3apaaa, M.

. +|2|' + |2,25|' =353 M,

OTHOCHMTENEHOE PACCTOAHKWE OT LEHTDE 1apAaa ) ANA aTHX CexTOpoR ONpeasnAeTcA No hopuyne {5)

.q
n== 66

0,212

MepBHYHEIR HMMYNEC GNA 3THX CEKTOROE onpeasnaeToea no dopryne (8)

O3B0 -f30

i — =1,066-10° Ma-c.
16,62

Ona cermopol 3, 9 NepEUYHER MMNYNES CHUMAETCA 33 C4YeT BRILWGHOMD CHMa CornacHn 5.3.5 HacToALWero
cTaMoapTa. KoapuyMesT CHGKeHHa Harpyakn k onpegenaetca no dopmyne (12)

' q'\l
k=z,m4—n__t}91-[ﬂ|=1,?3:3,
40
= LOO6Y 6 g10° maec
1736
36
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BrrmmGHos mokphiTie

i 2 3
4 3 L -
x
i
- 2
"":'r L3 - B |_§
=
z
| 7 % 9
:b: - - L
pur’
|
[.B33
o —
]
e & -—

Pucysor 4.2 = Cxema pacnonoxedna CekTopos GoKOROA CTEHE

Ona cextopa 1 NEQBAYHBIR AMOYNEC CHMMAESTCA 33 CYeT BeIWMOHOre nokpeiTHa, cornacko 5.3.5
HACTORWers cradgapTa. Koo UWeHT CHUMEHHA HarpyakK K onpefenaeTcA no dopyne (13)

i b
k= 1L862—0,0731- Ekljm.
a0
4
LU NTAS
1,501

f.2.2.3.2 Centopet 2, 8 WMEIOT OBYXIPAHHBLIR YION W HAXOOATCA HA OOWHAKOBOM DACCTOAHWMA OT LEHTPA
MaCChl 3apana.
PaccToAauye R oT UgHTpa TAMSCTH 3apAna 00 UeHTpa CEKTOPa COCTARMAST

a7
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R= x| o] +Jz[ = yl0f +[2f #[2.29 =3.01m.

OTHOCHMTENEHOE PACCTOAHME OT LUEHTPa 3apaaa r AnA 3THX CeXTORoR onpegenAeTca no dopuyne (5)

n= 3,01 =14 2,
0,212

MepBrUYHEBIFR HMMYNBES ONA 3THX CEKTOROE ONpeasnaeTed no dopMyne (9

4410”10

| - =7 48-10" Ma-c.
14.2°

Ona cexktopa 2 NEPEWYHBKR WMOYNEC CHHMASTCA 33 CYET BbIWWMGHONC NokpeITMR cormacko 5.3.5
HACTOAWErD cTavdapTa. Ko ouUMedT CHUMEHMA HArpyaKd K onpegensetca no dopmyne [13)

148,5
k=I,S(}E—E},{ITSI-I—:LS‘J],
L 40 )
7.4%-10° ,
ii=————=4.7-10' Ma c.
1,591

A2 233 CerTopbl 4, B WMENT ABYEMDAHHEIRA YIOn 1 HAX0OATCA Ha OJWHAKOBOM DACCTOAHKMA OT UaHTpa

MAaCcCkl Japaga.
PaccToAne B oT WeHTRa TAMECTH 1ApAAa A0 USHTDE CekTopa COCTARNAST

R =oflx|" +[y +[z[ = y|1833[ +Jof <|2.25] =2.9.
OTHOCHTENBEHOE PACCTOAHME OT UEHTPA 3apA0A N ANA aTHX CEKTOPOE onpegenseTca no dopMyne (5)

2.9
0,212

=13,69.

'rl =
MepBHYHEIR HMOYNEC ANA ITHX CEKTOROE GnpenenaeTea no doprkyne ()

) 4,4[-]'.’}!--.,"4!} i

1, =—————— =871} Ia-c.

13,69

Ona cextopa 6 NepandHLil MMNYNES CHCKEETCA 33 c4eT BelwkbHore okda cormacHo 5.3.5 HacToAwers
CcTaHgapTa. KoadUUMenT CHICKEHKA Harpyaki kK onpesenaaToeq no opayne (120

1485

k=2,074-0,001.| —= |=1,736,
40

. B.047-10

i, = =4,635-10" Ma-c.
L1736

A2234 B cerTope 5 NDOMCXKOOMT HORMANEHOE OTEAREHHE YIADHOH BOMHEL.

38
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Bo=2.25um,
2.25
N=——=11061
nziz

MepadyHb MMIYNIEC ONA 3TOM CEKTORA onpedenAeTcs no opayne (10}

2,06-10" -f40

1, T =5495-10" [Ta-c.
Lo 61"

A2 24 BTOpHHYHBIA MEANYNEC, QEACTEYIGWMA Ha DoKOBYK) CTedy, onpegenaetcAa no dopmyne {(14)
COrMackHn 5.4 HacToRLWErs CTaHgapTa.

3
VB84 a
I:'.lm 4“
37510740 .
i = ———=4,378-10" Ma c.
: 148, 5"

8.2 25 CpeaHdi MMNYNEC, DERCTEYVICWAA Ha DOKOBYIO CTeMy, OnpeqenAeTcA no dopkayne (1)

0700+, T 100 + 2on, 14 10+ 507 L0+ 5,895 0 + 4035100 = L 0ah-10° + 7,45 -40°
1= i

o

L ITHE N = L LD Tl

PeiyneTaTe pacyeTa QeRcTEYVROULErD WMMyNsCca ONA DOK0B0H CTeHL CEEOEHE B TabnMuy A1

Tatnwua &.1

Ma || ra Jwl, ma |z|. ra R, m n i, Mac iz, Mac i, Ma-c

T | 1,833 ] 225 | 363 | 16.62 6.7 10

2 0 2 2,25 3,01 14,2 4.710°

3 1,833 2 225 3.53 16.62 §.14-10%

4 1,833 0 225 29 13,69 B8.047-10° u s
L 4378407 | 1.104490

5 0 0 225 2,25 10,61 5495107

& 1,833 0 225 24 13.69 4 §35-10°

T 1,833 2 2,25 3.53 16,62 1,066-10"

i 0 2 225 .01 142 74810

o 1,833 2 225 3.53 16,62 614107

8.2 3 Onpeoenesde OonycTHMES WMOYNECOR M0 NPESENbHBIM CTAIHARM
8.2 3.1 Onpegend CXery Wanoma no yrny o
Tak kak A, = A, WA = A To cornacHo 8.1 yron | onpegenseTcy

A,-H  0,0141.6

=0, 6% =34 6"
A L 0022355

gy =

Y¥ron y nonagaeTt B guanaaod 30° = @ = 60°, cnegoeatensHo cxema Kanoma CTek BefvpaeTca no
pHCYHEY B
8.2 3.2 Macca e0MHALE NNOWaaW cTessl onpeienaeTeA no opmyne (17)
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m = 2500.0.5 = 1250 2L
"

A2 3.3 MNprueegeHHan Macca cTedk onpegenaeTca no dopsyne (34)
| =;—4-|25ﬂ-ﬁ-5,5 = 1,203 10" kr.

up

A2 34 Onpeiendm CAny BHYTREHHENS CONPOTARNEHWA B MecTax Wanoma. MNnedo BHyTpEHHER Napl
CTEHL DaBHo

z, =0,5-2-0,04 =042 m.

MpegeneHee MarnbamwMe MOMEHTRl BOCNE 0cel X 1 Y onpegenawnTtea no dopsynam (26) = (27

10 177, .
m*=455 107 -0,0223 1],42:?1'“3.[“.; H n{‘
f M
A0 . . 7 .
- =455 1 -00141 ﬂ'4'=4__39‘}-lﬂ" H n{.
3,5 M

MpenenesHslia KINAGAI0WLWA MOMEHT BOOMS NHHAA KINosa onpegenseTeA no dopayne [28)

o o . H-
m,, = 7.103-10° -sin” 34,6°+ 4,899 -10° - cos” 34,6° = 5,609 10° ——.
1|

CHNa pHYTREHHETD CONPOTHENEMKA B MECTaX WANoMa onpefenfAeTcA no popeyne {35)

. . 5 B . 5 z {."
I._:I=4 ?,]23‘1[0 Iﬁ+4 4,399ﬁ]ﬂ 5‘5+5_ﬁ[]9-lt]‘1|||{} -;5._ _

. ] + : = 5,862 10° H.
5.5 cos34. 6% G-cos3d,07)

A23.5 0Onpegends CHNY BHYTREHHETD CONDOTHENEHKA 0GBAIKK
MAEYA BHYTOEHHHE NAP FOPHICHTANEHON W BERTHEANLHCH OOBAIOK CTEHLI DABHEI:

2% =1,2-2-0,04=1,12 m,

(5]

7Y = 1L0-2-0,04 =092 w.

[

MeegensHee NoOroHHLIE MIrMSaI0WHe MOMEHTE TODHICHTANEHDA K BERTHEANEHOH 0OBAICK BOONL
oced X W Y onpefenfioTca no dopsynan (31) = (32):

) 25,000 . . :
m®* =4_5 [0 ﬂ,ﬂ.ﬂﬁlﬁ [,12 _5.232.10° H M,

b M

) 25,110 - .92 .
e =4_5 LO7-0,006]16.0,9 — 4.298.10° H u_

0,é M

CHNa aHyTREHHErD CoNPoTHENEHKR 0DBAIKM onpedenaeTea no ropkyne (25)

40
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) ARG Q%10
pet | S22 o 4208107
’ 1 53 4]

0.6 [=6,003-10" H.

8.2 3.6 DOWan cyuna aHyTREHHErD CoONPOTHRNEHHA onpedenAeTca no hopyne (23)

P, =5862-10"+6,003-10" =1,187-10" H.

A2 37 Onpegendm MarkChusanssele nporwbsl Mo NpedensHein cTaguam no dopumyne (33 1 8
COOTRETCTEMM ¢ §.1 HACTOAWSTS CTAMAARTA

5.5
fiy = 0,035-===0,096 u.
£ =§-f},{]9ﬁ = 0,058 m,
0,096

f=—— =0,019nm.
5

A 238 DonycTAMBIE MMMYNECE N0 NPE0enEHEM CTATWUAM ONPeSenasoTcA o dopryne (16):

121187107 0,019

i =1250- - 7,702-10° Ma-c,
L IR
2LIRT-10 0,058 .
i, =1250. , - =1,334-10° Ma-c,
¥ L2050
2. S0t
i, =1250- [2-1.187-10"-0.096 =1,722-10" Tla-c.

Yy oL2ma0

A3 Pacyer zagHed cTeHkI

&.3.1 MapameTpbl 3a0HER CTEHBL

~ OnwHa cTede B = 4.5 m;

— BRICOTE CTeMel H = 6 M

~ TONWMHAa cTeHk h = 0.5 m;

— NNCLALE BOENA CHATON M PACTAHYTOH ApMaType No oo X Ay, = A, = 00223 n°,

~ NNoWwank BCEd CHATON W PRCTAHYTOR apmaTypel no ocn Y A=A, = 00115 M

— pAMEpPL MOpPW3cHTaNLHoR ofeaskm b, =12 m, b, =06 m, a,” = 0,04 m;

~ Nnowa&atk BCed CHATON M PACTAHYTOR apMaTypel 0BEAKM No OCK X

Ao = A" = 0, D016 M.

8,32 MpuamenHas NpodHocTe D8TOHA W CONPOTUANEHME apMaTypel NPK OEACTEMA MMNYNECHOR
HArpY3KH BeilHPaI0TCA TAKMMIA He, Kak OMA GOkoBOR CTeHEI.

A 3.3 PacyeT O0eNCTEYHILED AMNYNECA Ha 3a0HKHD CTEHY EaSHHE

A331 Ong HaxowOeHHs NepEHYHOrD  WMNYNboa, ORCTEYIOWEND Ha 3a0HI0Kn  CTe Yy, Oends
NOBEQDXHOCTE CTEHE Ha 9 cekTopob. CXema CeKTOROE NokaiaHa Ha prucyHie A3,

83331 Certopet 1, 3, 7, & MMe0T TpeXrpadHbii yron W HaxoOATcA Ha OQMHAKDBoM PACcCTOAHMK OT
LEHTpa Macck 3apana.

PaccToaHse R OT UBHTPa TAKECTH JA0A0a 00 LeHTPa CeKTORa COCTaRNAST

R =J|.'-;|: +|],.'J +|z|2 =J

OTHOCHTENEHOE PACCTORMWE OT LWEHTPA 3apA0A 1 4NA 3TWX CeKTOPOE aNpegenAsToA no dopuyne [5)

1,5|’ + |2|'" +|2,?5|: =372 M.
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372

0212

=17,53.

'|'|_=

MepBr4YHER HMNYNEC GNA 3THX CEKTOPOR onpedenfeTca no dopayne (8)

- 3LR110° 40

, N —9,733.10" Ma -c.
17,53

Ona cextopos 1 M 3 NepadYHs KMNYNLS CHUXASTCA 33 CYET BLIWWDHOMD NOKPBITWA, COrNacHs 5.3.5
HacToAwero cTaddapTa. KoshruuenT CHMHERMA Harpyaed kK onpegensetca no dopmyne {13)

{ 1
k=1862-0,0731-{ 2331y 501,
a0
i 221310 6200 mae
1591

A3322 CerTopil 2, 8 MMEKT JBYXMDaHHEIR YION ¥ HAX0OATCA Ha OOMHAKOEOM DACCTOAHKMK OT UEeHTDA
MACCHI AapRaa.
FPaccToasme R oT yedTpa TRKECTH 3apAga 40 UeHTRa CexkTopa cocTaanrer

R=yflx| +|y[ +]zf =40

OTHOCHMTENEHOE PACCTOAHKWE OT UEHTDE 3apA0a ) ANA aTHX CexTOpoR ONpeaenAeTcA No hopuyne {(5)

Sl ]2 7 = 34w

n=—2 1604
0,212

MepBrYHEIR HMMYNEC GNA 3THX CEKTOROR GnpeaenaeTea no dopryne (9)

- 441107 -f40

| N —5 866-10° TTa-c.
16,047
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BrrmmHos mokphiTie

i 2 3
1 5 6
DF
WO - - L]
] 7 % 9
:b: - - L
=
|
1,5
il i
4.5
- - T——

PucyHor A3 — Cxema pacnonosedds CEETOP0R 3a0HEA CTEHEI

Nna cextopa 2 NEQBEWYHBIR AMOYNEC CHHUMAEETCA 38 CHET BRIWWEHOrD NoKpeITHR, cornackwo 5.3.5
HACTORWEND CTaHgapTa. Kood e UHesT CHUMEHHA HarpyaKE K onpegenaeTcA no popmyne (13)

(148,50
k=|,ﬁﬁ2—ﬂ,ﬂ?3[-|— = 1,591,
40
5 866- 10 .
=22 3687107 Ma-c.
1,591

£.3.3.3.3 Cenropet 4, 6 WME10T OBYXIPAHHbLIR yTon 1 HAXOOATCA Ha 00WHAKOBOM DACCTOAHWM OT LeHTpa
MACCH 3apALa.
Paccroauqe R o7 UeHTpa TAMECTH 3a0A0a A0 UeHTRa CeKTOpa coCTaRnAeT
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R= x| o] +Jef =] o]

OTHOCHMTENEHOE PACCTOAHKWE OT LUEHTPE AapAga r ANR aTHX CekTORoR ONpeaanAeTcA No hopkyne {(5)

E,Tﬁl' =313 m

313

~_—14,77.
0,212

]'l:

MepBriYHEA HMMYNBES ONA 3THX CEKTORCE ONpeasnaeTea no dopMyne (9

Cd 4l --J' 40
| =—
' 14,77

A3.3.3.4 B cesTope S NOOUCKOOWT HODMaNEHoS OTPaMeHHE YIADHOR BONHLL

=6.912-10" MMa-c.

B=275m,
2.75
- 12,97,
LT

MepErdYHER MMNyNec GNA 3Toro cekTopa onpegensetcA no dopmyne (10)

]. =1m-ur-ﬁ

, VT —2992-10° Ma-c.
12,9777

A334 BTOPHYHEIR MMNYNEC, JEACTBYIOWMA Ha 3a0HI0H CTeHY, onpeaenaetca no opmyne (14}
cornacHo 5.4 HacToAwWwero cTasaapTa

W [48,5
—= =371
C_ a0
1 I.13
i, = 3,73-10 "-:-10 =4.378.10° Ia-c.
) | 48,57

A5 Cpaduiia mamynec, DelcTEYIOWMA Ha 3A0HKK CTeHy, onpegenaerca no dagwyne {7)

2612107 +3,687- 107 +2-6,912- 10" +2,992- 1 +2-9,733- 10F +5,866-10F

i 3 +4.378- 100 =1L083-10° [Ta-c

PeaynsTaTel pacHeTa ASHCTEYVIOWETS MY NLCA ONA 3a0HEH CTeH b CREeHE B Tatnuuyy A2
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TaGnwuya A2

BMe | =l m S R, m n i,. Maxc i, MNac i, Mac
1 1,5 2 2,75 3,72 17,53 6. 12-107

2 b 2 275 3.4 16,04 3.58?-11}3

3 15 2 275 372 17,53 8,12:-10°

4 15 o 2,75 313 14,77 6.912-11}3 A 4

4378107 | 1,083-10

o 0 0 2,75 275 12,97 2.808210°

L 1.5 o 275 313 14,77 §,812.10°

7 1.5 2 275 3,72 17.53 8,73310°

8 i) 2 2,75 3.4 16.04 5,866-10°

9 15 2 275 372 17,53 9,?33-11}3

A 3.4 Onpenenedws QonyCTHMEE HMNYNBCOR N0 NPESEnNbHbIM CTAIMAM
f.3.4.1 Onpegend Cendy WanomMa no yrny y
Tak kak A, = A, o A, = A, TO cornacko 8.2 yron W onpegenseTca

A,-H 001156
A_-B 0022345

tey = =10, 688; y =34 5%,

2H
tgy = (L 6HEE f.'.?

. CNEOoBaTENLHO CHEMa MAN0ME 3a0HER CTEHE BuIBMpasToA No pueysky 9.
A.3.4.2 Macca egrHHUE NNoWaay cTedsl onpedenaeTea no gopmyne (17

BT
m=2500-0.5=1250 —.
M

A 3.4 3 MNpMeeaeHHaA MACCa CTEHBI CNPeOenAeTcs no opuyne (38}

1250-4.5 | 4.5 4 .
= b———-1g34 5% | =9 & 10" kr.
" k) | 4 - J

A 344 Dnpegeniid cuny BHYTREHHEMD CONDQOTHBNEHKMR B MecTay Wanosa. MNnewo auyTpeHHen napel
CTEHEE PABHO

M

2, =035-2.0004 =042 m.

MpegenoHele KIMMEAIDWHE MOMENTEl BOONE SCER X W Y ONpegensioTes no gopMynam (26) - (27

455 10° -0,0223-0, 42 H-
m. = e R g 0310° 2
f x|
£5. "o . 3 ~ .
o A5510T0.0115:042 o How
' 4.5 M

MpegentHei armdanwi MOMEHT BOOME NMHAK anomMa onpedanAsTeA no chopMyne (28]

[ . 3 - [ 5 - & EI'
m,, = 7,103-10° -sin’ 34,5° + 4,884-10° - cos 34,57 = 5,596-10° —
5 |

CHNE BHYTPEHHEND CONPOTHRNEHKA B MECTAX HWaNoMa onpelenaeTcq no opMyne (40}
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2.7.103-10° 2-4,884-10°

P,=— " (4.6-45-1g34,5")+— 1
4.5 T g34.50

+5,596-10° (134, 5° + ctg34,5°) = 9, 218-10° H.

A34.5 Onpelends MakCHManeHeE NporrGosl Mo NpegdencHeM cTaguam no opMyne (33) 0 B
COOTBETCTEMA ¢ 6.1 HACTORWErS CTaMgapTa!

£, = 0,035 -%: 0,079 w,

3
f=50.193=0.047 w,

f, =w=ﬂ,ﬂlﬁ M.
5

A48 CHuna BHyTREHHEND CONDOTHRNESHWA 0T pacnopa onpegenseTca no dhopsayne (41)

¥ - — -t e
P —455.10° . 0223 46 4’5 :'-“34‘5 0,079 =6, 187-10°,

Tak kak Pz =< Py, TO Po: paccynTeiBanacs Toneko ana |l npegensHoh cTagxs.
A34 7T Onpegens cuny BHYTREHHEND CONPOTUBNEHKA 0DBAIKM

MMe4o sHYTREHHEN Magel FOpHICHTANLHOR CORAIKA CTEHLI DABHD

]

20 =1L,2=-2-00,04 =1,12 m.

MpeaensHs NoToHHEA K3rADZI0WWA MOMEHT TOPHMICHTaNLHCR OGBERIKK BOCNE OCW X ONpegenseTca
no deopmyne (31)

me = 455107 0,00616-1,12
’ b6

5.932.q0¢ HoM
k1 |

CHNa BHyTREHHErD CONPOTHENEHKSR 0DBAIKM onpeldenaeTea no opryne (22)

COR.5.237.100-
pui _ 8:5,232:10° 0,6

: =33581-10" H.
) 4.5

A34 .8 OOWan cina BHYTRPEHHETND CONDOTHENEHKA ONpegenseTcA no opmyne (39]

P, =9.218-10" +6,187-10° +5,581-10° =1,542.107 H.

A.5.4.9 JomyCTMEE AMMTYNLCE! N0 NPEQeNs LK CTAAWAKM OnpeaenaoTes no dopyne (16)
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| =1250-

i, =|25n-J

[2-1,542-10° 0,079

i, = 125[1-1

[2:1,542-107 0,016

9. 8-10°

25420000 -0,047

9.8 10°

=8.8-10" Ma-e,

=1,524.10" Ma-c,

=L968-10" [Ma-c.

9,810

rocT P 562972014

A4 CpapHUTENbHBIE JHAYEHHWA ORACTEVIOWErD 1M QONYCTHMOMD WMNYNLC0BE ONA DOROBOM W 3a0Her
cTeH KabuHbl NpedcTasneHs B Tatnuue 4.3

TaGnyua A3
Mrarmynes, Na-c Bowosan creHa Fa0HRR CTaHa
i 1104107 1,08310°
i 77024107 a810°
iy 1.334-10° 1,524-10"
in 1.722410° 1,96810°

8.5 DonycTHkylo NepepeaBaiowyio cuy anpenanae no dopuyne (68) onA Gox0BoH CTEHE, TaK K3K Ha
HES DEACTEYET DOMBLLIAN MRy,

Q=0,3510,2-10" {6+ 5,5)-0,46 = LL§89 - 10" H.

Yeonoewe Poy<0 cobniogaerca.

A6 Buipogkl
Mp« papeiee aapaga TC 50050 maccoi 35,1 «r kabuuwa Byoet paboTaTe NO BTOROR NPEgEnLHOR CTAOHK

M COXPAHWT HECYLLYH CNoCoGHOCTE.
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roCT P 562972014

WK 624012 45.005.354 OKC 91.080 40 SESA00

KNMeRbe CNoBa. COOPYHEHMA 33WWTHLIE, #HenesobeToHble COoOpymeHns, KabwHbl, TexHuYecke
Tpehonauua, MeToIMEa PacdaTa

Moanueara B neuate 12.01.2015.  SopmaT G0x84 ',
Yen nes no 605 Tupas 34 3k 3ae. 112

MogroToenadko HE OCHOBRE EJ'IE‘HTPUHHI'_'II.T'I BEDCKHH, I'IFIH'_'II'_'IETEIEJ'IE‘HHI'_'II;-iI DH.H[_'IHEUT'-IHW'_'IM CTaHaapTd

Dy «CTAHOARTAHDOPA

123935 Mockza, MpaHaTHeR nep.. 4.
wiweew. goestinfo.ru infai@gostinfo.ru
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