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1. O0mue moyoKenAs
PEISOTa BEIMOIHEHA HA OCHOBAHHH ANEOOMOB TEXHHUESCKUX peH_ICHHf:I AT CUCTEM € BO3AYIITHLIM
sazopoM «REVENTAL-RLS-HIS-V-105»; « REVENTAL-RLS-HIS-V-121»; « REVENTAL-RLS-
HIS-V-130»; «REVENTAL-RLS-HIS-V-164». PazpabotunkoM cucteMbl «( REVENTAL-RLS-HIS-V»
SIBIISSTCA KOMIIAHHL OU Hebron, reg.no.:10570945, VATno.: EE100745333, Address: Viike —
Amerika 19-404, 10129, Tallinn, Estonia.

Komnanus OO0 "MHTEPHOBA" siBngeTcs 3agBuTeneM ¥ 3aKa3quKOM.

MeToluka NpeHA3HAYEHA /IS CIEIMATNCTOB, BEIMOMHAIMINX pa3palorky MpPOSKTOB CHCTEM C
BO3JIVINHBIM 3a30pOM 11 0OIHITOBKH acaoB 3MaHU# ¥ cOOPYKeHUH pa3IuuHOro HasHaucHus.

Jannbie HasecHble QacagHble CACIEMBl € BO3AYIIHBIM  3a30pOM  IPEIHA3ZHAYCHBI ISt
JIEKOPATHBHOHW OT/NEJIKH W NOBBINEHUA TEIUIOH3OIAIHMOHHBIX CBOHCTB ()acajioB BHOBL BO3BOJ/IMMBIX,
PEKOHCTPYHMPYEMBIX 3/1TaHUH ¥ MOTYT MCIIQJIB30BATHCS JuIs OOJMIIOBKY 37aHUH, PAcmON0KEeHHbIX B I-
VII BETpOBEIX paHOH4X C NOMOXKHUTEIBHOH TEMIEPATYPOH CONIHEYHOH HHCOJAIMH Ha MOBEPXHOCTH
obrmnoskH g0 80°C.

(acannble CHCTEMBI MOTYT KPelIUTHCA K CTeHaM M3 OeToHa, KHPIHYa, KepaMudecKuX ¥ OeTOHHBIX
fTOKOB M3 MaTcPHATA C OOBEMHBIM BeCOM He MeHee 600 KI/M> MIH B TOPIBI MEHJYITasKHBIX
MePCKPLITHE,

Hecymas koHCTpykOus TIpe/cTaRiseT cobof KapKac H3 amoOMHHHEBOTO criaia 6060 (T66) unu
6063 (T6) mo 'OCT 22233-2018, ycraHaBIHBAaEeMBIH HA CTCHE 3[IaHHS WIH B IUTHTH MCIKITAKHOIO
NEPEKPBITHS M 3aKpeljicHHble Ha HEM 9NeMeHTH 0OmunoBkW. OCHOBHBIMH  3IeMeHTaMH
MOJKOHCTPYKIMH ABMAIOTCS HECYUIWE KPOHUITEHHE H YATUHHTEIM KPOHIITEHHOB, HAMPABJIAIONIHE
HECYII[HE H BCIIOMOTATENBHBIE TPOdIHITH, KPereKHkIe 3JIeMeHThI O0NHIIOBKH.,

B xagecTBe Hapy/KHOH O8NHIIOBKH HCHONBIYEOTCS!

- jug cucreMmbl «<REVENTAL-RLS-HIS-V-105» — uzenus u3 crexnodudpoberona;

- ans cucreMel «REVENTAL-RLS-HIS-V-121» — (ubponeMeHTHRIE H XPH3OTHIICMCHTHEIC
mnutel, HPL-manemny;

- Juia cucteMsl «REVENTAL-RLS-HIS-V-130» — nnuTel U3 KepamMOrpaHHTa ¥ HATYPAIbHOIO

KaMHsI, KITHHKEpHAs TIHTKA;
- Ul CHCTEME «REVENTAL-RLS-HIS-V-164» -maHeny U2 METANJIUUSCKMX H KOMIIO3HTHRIX
JIACTOB, KACCETAMH H3 JaHHEIX MaTepHATIOB.

B dacagseix cucremax «REVENTAL-RLS-HIS-Vy» wucnonesytores [ mam  Tl-o6pasnnie
KpoHmTennsl. KpoHmrekner L-o0pasnol QopMbl IPUMEHAOTCSA ¢ HAIPABIAIONIMME [-00pa3Horo H
Y-obpasnoro ceuenus. Kponmreinnr I1- o0pasHolf opMEl NMpUMEHSIOTCS ¢ HampaBIgiOmaMH -
obpaznoro H Y-obpasHoro cedenus. KpenneHde OOMHIIOBOUHBIX MAaHENCH B 3aBHCHMOCTH OT HX

MaTepHala BRITQOIHACTCA ¢ [IOMOINBIO CANA30K, KIAMMEPOB, KITHIIC UITH ITPOCTO 3aKNENKAMH.



Pacuer smeMeHTOB KoHCTpyKuMH (acagubix cucteM Tuna «REVENTAL-RLS-HIS-V»
HPOH3BOJUTCS B COOTBETCTBHY C OCHOBHBIMH HOPMAaTHEHEIMH JJOKYMEHTAMH!
— (CT120.13330.2016 «CHwuII 2.01.07-85* Harpyzku u Bo3jieHCTBHI Y,
- CIT116.13330,2017 «CHulI 11-23-81* CTancHuble KOHCTPYKLHH Y,
CI 128.13330.2016 «CHulI 2.03.06-85 AnMOMHUHHEBEIE KOHCTPYKITHHY,

— «PexoMeH Ia1HH 110 pa3paboTke | IPHMeHEeHHIO hacaJHEIX CHCTEM C BO3AYLUTHEIM 3a30pOM
JUIsL yTETIICHUS B OOJHMIIOBKH 3/IaHHH H COOPYKEHHH pa3snu4HOro Hasuadeuus. ['occTpoit Poccuny.

PacueTt aneMeHTOB hacaJHLIX CHCTEM BBHIIOIHAETCS HA BO3EHCTBHE MOCTOSHHBIX ¥ BPEMEHHBIX
HATPY30K.

B KauyecTBe IOCTOSHHBIX MPHHUMAIOTCS HAUPY3KH OT COOCTBEHHOTO Beca 3NMEMEHTOB KapKaca H
nanened 00 THIOBOK.

B xauecTBEe BpeMEHHOH HArpy3KH MpHHUMAaeTcs BeTposasd Harpyska no CIT 20.13330.2016 jus
ABYX BApHAHTORB:

1) B yrnax HpHMoyFOJTLHBD{ 3aaHui;

2) B cpeHUX vacTax (acajioB 3/1aHuiH,

Hnst amanu#t  BolcoTod Oomee 75 MeTpoB M 37aHHH CHOXKHOH apXHTIEKTypHOH {QopMmbl,
paclonoeHHBIX Ha paccTosHHsAX MeHee 0,25 BEICOTEI BHaHﬁH OT JAPYTHX BBEICOKHX 3JIaHHH,
OTIpeJIeJICHHE BETPOBOH HArpy3KU CIIENyeT BECTH HA OCHOBAaHHH CIICUHANBHEIX A3POAHHAMHYECKHX
PacyE€TOB HITH IIPOJIYBKH MaKeTa 3/aHUs B a3pOAUHAMHHYECKOH Tpybe.

lononmenHas HArpys3ka TakKe SBISIETCS BPEMEHHOW W YYMTBHIBAETCA B COUYETAHHHW C BETPOBOH
Harpy3koft, parHo# 60% oT pacueTHOI Ha ydacTkax ¢acaga seiie 100 M.

[IpodnocTHEIE pacdeTh] II0 IEPBOMY NIPEASTBHOMY COCTOSHHUIO BKIIOYAOT IIPOBEPKY Ha IIPOUHOCTE
BePTUKANLHEIX HANPaBIAIOIIHX, KPOHINTEHHOB, 3aKJIEIOUHBIX COEIMHEHHWH, BOCIIPHHMMANOIIHX
Harpy3kd OT pacuéTHBIX 3HAUYEHUH UX COOCTBEHHOIO Beca, Beca (acaiHbIX OOMHIIOBOK, OT JABICHUA
BETPA U FOJIOICIHBIX HAIPY30K. Harpyzky ot cobcreenHoro Beca mpodmned B ciydasx, KOTJa oHa
OTHOCUTEIIEHO Majd, BO3MOXKHO HE YYHTHIBATL. B CBA3H € TeM, YTO YTENIWUTENb KPEeruTcs
CHENHATBHBIMY TAPEIBYATEIMH MXO0EISIMH HETIOCPEACTBEHHO K CTEHAM 3JIAHHs, B pacueTe KapKaca ero
B&C HE YUYHUTEIBAETCS.

Pacd&Thl 110 BTOPOMY HPE/IEINBHOMY COCTOSHHIO HA JIeOPMATHBHOCTh KOHCTPYKIHH BEOYTCA C
HCIIOTB30BAHHEM HOPMaTHBHEIX 3HAUYEHUH HATPY30K, AEHCTBYIOIMHX Ha KOHCTPYKIHID.

Yeunug: u3rHOarolle MOMEHTBI, IIOTIEPEUHBIE H MPOJOTBHBIE CHIBIL, a4 TAaKKe MPOTHOBI
OTIPEJIENSNIITCS ¢ HCIIOIB30BAHHEM OCHOBHBIX MOJIOKEHHH CONPOTHBICHUS MATCPHATIOB.

[Ipu npoBepKe IPOYHOCTH INEMEHTOB U COeUHEHHH KO3 PHIKMEHTH HAMEKHOCTH 110 HArPy3KaMm
v, npuauMaercs 1o CIT 20.13330.2016, eguuriil ko3 UOUEHT HAASKHOCTH 10 HA3HAUCHHIO Y=
npusuMaetes o MAC 20-1.2006. '

KosdunumenT HagemuocTH 1o rojoneqHoH Harpyske npruumaercd no CIT 20.13330.2016.



KpoMe Toro, npH pacdeTe aHKEPHBIX KPENJICHMH Ha MPOYHOCTH (QHPMOi-paspaboTUHKoM
JIOJKHEBI OBITH YYTEHBI HECYINHE CIOCOONOCTH aHKePHBIX KPEIrUIcHUH, orpeiefleHHRIE B TPOLECCE
HCTTRITAHHS Ha CTEHAX BOIBOJHMEIX 00BekToB, B cooTBeTcTRHH ¢ CTO ®IIC-44416204-010-2010.

2 MaTepHaabl KOHCTPYKLH acagHLIX cHCTEM

2.1 Bece onementnl ¢acamupix cuereM «REVENTAL-RLS-HIS-Vy»  M3roTORNEHEI H3
amoMuHresoro cinasa 6060 (T66) umu 6063 (T6) mo I'OCT 22233-2018. JUtst XacceTHRIX naHenei
MIPHMEHSIOTCE JMCTEL TommnuHOH oT 0,5 MM M3 amoMHHMEBEIX cimaBoB mo [OCT 13727-97,
KoppozHonHocTolkoH cramd mo [OCT 5582-75, wnammeps! I KpelsieHHs oOTHIIOBKY H3
KePaMOIPAaHHTHBIX T[UIMT — W3 KOPPO3MOHHOCTOMKHX cTaneH. PacueTHBIE CONMPOTHRIEHHS
AMMOMHHHUCBEIX CIUTABOB H KOPPO3HOHHOCTOHKMX craned, NpuMeHsieMbIX B (dacafHBIX CHCTEMAX,
npuBeieHkl B Tabmuie 2.1.

Tabmua 2.1

Tumn crimara u HopMatusHOe .
1, Pacu&tHoe conpoTusnenne, Mlla
COCTOSIHHE ITOCTAaBKH v conporusnesue, Mlla
Ma’I'epIdaJT Run R.yn R. RS R‘hpﬂ' R-[-p *
t<3 215 160 135 80 190/210
60ch Tog 3<t<2s | 195 150 120 70 | 175/190
6063 T6 t<10 215 170 135 80 190/210

Pac4&rHEIe COTIPOTHBIICHHSA )T AMOMHHHEBEIX CIUIABOB OIIPE/IENCHB! B COOTRETCTRUH ¢ CI1
128.13330.2016 1. 6.1. ym=1,1; vy =145

220 0,5-5,0 300 220 215 125 390
08X18H10 - 185 510 180 110 670
08X18H10T - 205 530 200 120 700
AISI 430 - 260 450 245 140 605
AIST 304 205 515 195 115 670
AIST 321 205 515 195 115 605

*) Ryp— pacueTHOE COTIPOTHRISHHE CMATHFO GONTOBEIX COSAHHEHHH;
R,-p— PACHETHOE COTIPOTHUBIEHHE CMATHIO 3aKJICTIOYHBIX COBﬂHHEHHﬁ
B kouctpyximn «REVENTAL-RLS-HIS-V» B kauecTBe KPSTEKHBIX SIEMEHTOB IPHMCHSIOTCS
BEITSDKHEIC 3aKJICNKH JHaMeTpoM 4,8 MM u qHaMerpoM 3,2 MM - 7T KPETUICHUS BCIIOMOraTeIbHBIX
3JIEMEHTOB.
Jns coeHHEHHs] YMEMEHTOB KapKaca HCIOMb3YIOTCA BBITSDKHEIE 3aIUIENKH B IBYX MOTHDHKAITHAK:
- CTePIKHEM (Cep/IEIHHKOM) H3 KOPPO3HOHHOCTOMKOH cTaumk ALSI 304 1 TeoM 3aKnenku us

aOMHHEEBOTO cTutasa Al Mg 3,5% (A2/AlA);

- CTepIKNEM (CePAEYHHKOM) H TEJIOM 3aKIIEIKH U3 KOPPOsHOHHOCTORKOM cTann AlSI 304 (A2/A2);

Hecymas cnoco0HOCTE 3aKnENOK Ha cpe3 H pacTsKSHHE IPUBEAcHA B Tabnuie 2.2



Tabmuua _2.2

7 Huametp | HopmaTuBHEBIE yCHIHS Pacudrhnie yemaus
Huamerp )
Huametp Jluametp 6oDTHKA OTREpCIH pacTaaen PACTHKEH
3AKNENIKY, | CTep:KHd, 1Eax ERI)| cpes He cpes ue
MM MM MM’ SaKﬂéﬁKY M, rye H MJ rh H M's: H A’rr!s H
. min, MM
1 2 3 4 5 6 7 8
CTep KeHE — CTallb KOPPOIHOHHOCTOHKAS A2/ TeJIo 3aKIENKH — CTallh KOPPO3HOHHOCTORKAs A2
4.8 3,2 8,4 (14,0) 4.9 5000 8500 4000 6800
3,2 2,10 6,2 3.3 1900 2500 1500 2000
CTEPIKEHB - CTANb KOPPO3UMOHHOCTOMKAS A2/ Teslo 3aKkNENKH - U3 aJIFOMEHHEBOTO cTuiaBa AlA
4.8 2,95 10,1 (14,0) 4.9 1850 2600 1480 2080

2.2 Kponirrefinst kapkaca $acajioR KOMILIEKTYIOTCS (hacaiHbIMY aHKepaMH IPOM3BOACTEA (BHPM,
HMCHOILHX CEePTH(GHKAT COOTBETCTBHS MM TEXHHUYESCKOE CBMIETEILCTBO, BhllaHHBE DeslepanbHbIM
LEHTPOM CEPTH(OUKALHHN B YCTAROBIEHHOM 3aKOHOM TIOPSIJIKE.

2.3 Temnonzonupyolue TPOKIAAKK MOA KPOHINTEHHEI TOMMHHON 5 MM M3rOTaBIIHBAIOTCA U3
nonuamuia Mapku [TA6-JI-CB30II-1 no TY Pb 500048054.020-2001 umu Mapku [TA6-210/310 no
OCT 6-06-C9-93. |

3 Harpysku H Bo3geiicTBus
3.1 Ha kapkac HaBecHbIX (acajloR JeHCTRYIOT Clle/[yIOUIHEe HAaIPY3KH:
- cODCTBEHHEIN Bec ODMHIIOBKH M KapKaca MO IKOHCTPYKIHH,
- BETPOBBIE HAT'PY3IKH;
- HATPY3KH OT ofuie/ieHeHus O0MHMIIOBKY (Ha yuacTkax (hacana seime 100m).
3.2 CobcTrennsiit Bec obnunokr, HopMaTyBHEIE 3HaueHHS Beca OOJIMITOBKH CIIEAYET ONpPEaeaTh
Ha OCHOBAaHHH MaCIOPTHEIX [aRHBIX 3aROIOB-H3TOTOBMTEReH., KoahdHIMEeHTH HansKHocTH 10

HarpysKe yy /1 Beca OOMHIIOBKHK JaHb! Talm. 3.1

Tabnuna 3.1
Pasmep-
Haumenopauue Harpy3ku Ve
HOCTh
” - = p)
1 Kaccers! U3 THCTOBOH OIMHKOBAHHON CTallH KI/M 1,05
2 | KoMIIO3HTHEBIE TTaHelH Kr/mM° 1,2
3 | KepamorpaHHTHRIE IUTHTEL Kr/m” 1,1
4 | TInuTs! B3 HATYPANBLHOIO KAMHS Kr/™° 1,1
5 | DubporeMeHTHBIE TIIIHTEI KT/M° 1,1
6 | Ilanens COb Hes xkapkaca Kr/M 1,1




3.3 He pomyckaeTcs IlepenaBaTh HAa KapKachl (acaioB, pacCUMTaHHBIE HA  KPEIUIEHHE
TONBKO (acajHEIX IaHeNeH, HArPY3KH OT DPEKIaMbl, OCBETHTENBHBIX HPHOOPOB, O0CITYXKUBAKOIIHX
IIOLIA0K, JAONONHUTENLHOTO 060pY/0BaHUA U T. 1. IIpH HEoOXOIMMOCTH KpeIUleHHs momo0HOTOo
obopynoBaHud K ¢acamny, B COOTBEICTBHH ¢ NONYYEHHBIM OT 3aKa3syHKa 3aJ[aHHeM Ha
MIpOEKTHPOBaHUe, pa3padarhlBacTCHd CICLUMANBHBI YCHJIEHHBIH Kapkac, OO HCIOJIB3YHOT JpPYyTHe
KOHCTPYKTHBHBIE PEIICHHS.

3.4 CHeroBrnle Harpy3KH clieIyeT YUMTHIBATE TOT/AA, KOTIa BO3MOAHO X OTJIOKEHUE HA 3IeMEHTax
KOHCTPYKIMH OONMANOBKH (IIPH TOPH30HTAIBHOM H HAKIOHHOH 00JIHIIOBKE).

3.5 Jng »NeMeHTOB OTPAXKIEHHS W Y3JIOB MX KpEINEHHA HeoOXOIUMO YHUHTBIBATH ITHKOBEHIE
MONOKUTETBHEIE W H OTPULATENRHEIC W. BO3JICHCTBHA BETPOBOH HArpy3KH, pacd€THhIE 3HAYCHHSA
KOTOPHRIX onpenenswoTes no Gopmyne 3.1 (dopmyna 11.10 [1])

Wiy = Wo*R(Z) ¥ 1+ ¢ (2o} Jepra™vay *ye  wlla (k2c/nt’) (3.1)
rjle  Wg— HOPMATHBHOE 3HAUEHHE JaBNleHHS BeTpa NMPHHHUMAETCH B 3aBUCUMOCTH OT BETPOBOTO

padiona o Tabmune 3.2 1aHHEX pekoMennauuit (Tabmuna 11.1 [1]);

Tabmuua 3.2
BeTpoBrie
paifoHBI 110 la | 11 111 v vV V1 VII

(1]
wo,Kl'Iza S| G,17(17) | 0,23(23) | 0,30(30) | 0,38(38) | 0,48(48) | 0,60(60) | 0,73(73) | 0,85(85)
(xre/m)

z, - DKBUBAJIEHTHAS BBICOTA
DKBHBATEHTHAS BHICOTA Z, (M) OIPEACISICTCA CIEIYIONIMM 00pa3oM:
1. Jing GameHHBIX COOPYXEHUMH, MAUT, TinG H T.II, COOPYKeHHH

Z=Z
2. JIns amanuid;

aynpph<d —-z.=h;

6) mpu h < 24:
mgz= h—d —z.=h;
ms 0 <z<h—d - 2z.=d

B) Ipu h > 2d:
maz>h-d —-z.=h;

mgd<z<h-b-z.,=z;

mal<z< d-z=d

31ech Z - BBICOTA OT HOBEPXHOCTH 3€MJIH;

d — pasmep 3pauus (Oe3 ydeTa ero cruno0aTHOH HYacTH) B HANPABICHHH, NeplIEHIHKYJIAPHOM

pacyeTHOMY HAIlPABIEHHIO BETPA (1101IEpEYHBIN pasMep);



h — BEICOTA 37AHUS.

k(z.) — ko3(HHUUHEHT, YIUTLIBAIOUIHHE H3MEHEHHE CPE/HEeH COCTABISIONMEe! TABNCHUS BETpa IS
BEBICOTEI Z, HA MeCcTHOCTH THHa A, B umu C.

TUIT MECTHOCTH A — OTKPBITBIE TOOEPEKBS MOPEH, 03ep H BOLOXPAHHIIHII, CETBCKHE MECTHOCTH, B
TOM YHMCIIE C TOCTPOAKAMH BBICOTOH MeHee 10M, yCThIHH, CTETH, TeCOCTENH, TYHpA.

Tun MecTHOCTH B — ropojickie TEPPUTOPHH, JIECHBIE MACCHBEL H IPYTHE MECTHOCTH, PABHOMEPHO
MIOKPLITEHIC IPEMSTCTBHAMH BRICOTOH Domee 10M.

k(z,) ompenensercd o Tabnuue 3.3 uiu o hopmyne (3.2).

Tun mMectHocTH € — TOpOACKUE palOHBI C TINOTHOH 3aCTPOHKOH 30aHKUSIMH BRIcOTOH Oonee 25M.

Coopy)XeHHE CUMTAETCd PAclONOXEHHBIM B MECTHOCTM MAHHOTO THIIA, €C/IM 9Ta MECTHOCTD
COXpaHSETCs ¢ HARETPEHHOH CTOPOHBI COOPYKEHHS Ha paccTosHik 30h — Mpy BBICOTE COOPYKEHHS h

< 60M 1 Ha paccTOAHUM 2KM — IIpH h > 60M.

Tabmuna 3.3
' Kosdduuuent k 1ns THIOB MECTHOCTH
Bricota A B c
Ze, M
<3 0,75 0,5 0,4
10 1,0 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1,0
80 1,85 1,45 1,15
100 2,0 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 2,3 2,0
300 2,75 2,5 2,2
350 2,75 2,75 2,35
>480 2,75 2,75 2,75
k(z.) onpenengerca o gopmyne 3.2 (bopmyna 11.4 [1])
k(ze) = ko (2:/10)* (3.2)
3HaueHns napaMeTpos kig M & JuId pa3inYHEIX THIIOB MECTHOCTEH NpHBEACHE! B Tabnie 3.4
Tabnuna 3.4
THII MECTHOCTH
ITapameTp A B C
x 0,15 0,20 0,25
kio 1,0 0,65 0,4
Ero 0,76 1,06 1,78

E(ze) — xo3DPUUMEHT NyNBCAIMH JABNEHHS BETpa, MPUHMMACMBIA Mo Tabmuue 3.5 wiaM mo

dopmyne 3,3 (popmyna 11.6 [1]) s sxBHBATEHTHOH BBICOTEHI Z,




Tabmuua 3.5

KosddummenT nynecaunii gasneHus BeTpa £
Bricora IU1SE THIIOB MECTHOCTH

Ze, M A B C
<3 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,50
40 0,62 0,80 1,26
60 0,58 0,74 1,14
80 0,56 0,70 1,06
100 0,54 0,67 1,00
150 0,51 0,62 0,90
200 0,49 0,58 0,84
250 0,47 0,56 0,80
300 0,46 0,54 0,76
350 0,46 0.52 0,73

>480 0,46 0,50 0,68

E(zy) = &ip(ze/10)°

(3.3)

Cp,+() — MTHKOBBIE 3HAUEHHA A3POJHHAMHUECKHX KOIQOHIIMEHTOR NONOKUTEABHOTO NABACHUS (+)
WiH otcoca (-);

JUis  creH  TPAMOYTONBHBIX B IUIAHE  37@HMN  1IHKOBOE  HONOMKHTEIBHOE  3HAYSHHE
A3POIHHAMHUYECKOTO KOdDQrIenTa ¢y + = 1,2

[TuKoBBIE 3HAYEHHS OTPULATENBHOTO a3POAHHAMHYECKOTO KOS pHIIMENTA ). IS CTEH H ITOCKHX

nokperrai puc.! (prc.B.24 [1]) npusenens B Tabnune 3.6

L
/5

[

Tabmuia 3.6
_ VuacTok A | B C D E
Cp.- 2,2 -1,2 -3.4 -2.4 -1,5
MnaH Kposnu CTena
2 M0
e/b tl a/5 e———-——‘-— TW
= = 1) - -
¢ D| | cC
el S
- <| I_ —
[ l
D, D |_ e/10

Eenuyuna € paBHa mMeHblemy Uz b u |

Pucynox 1



Vig) - KOOQPUIUEHTE! KOPPEIILMH BETPOBOH Harpy3KH, COOTBETCTBYIOLINE
TIOJIOXKHTCIBLHOMY JABNEHHUIO (1) H oTcocy (-); 3HAYEHHUA HTUX KO3(DDHLMEHTOB IIPHBE/IEHEI B TaOIHIIE

3.7 (tabnuna 11.8 [1]) B 3aBUCHMOCTH OT IUIOINAIH OTPaXICHAS A, ¢ KOTOPOH cODHpaeTcs BETpORas

Harpyska.
Tabnuua 3.7
A, M <2 5 10 >20
Vs 1,0 0,9 0,8 0,75
V. 1,0 0,85 0,75 0,65

¥r— K03 GUUACHT HAAEXHOCTH 10 Harpy3Ke paBHEIA 1,4.

3.6 Bce BETPOBEIC HAarpy3Kd M a3poJMHAMUYECKHe KO3GD(HUMEHTE, NPUBECHHRBIC B pasjene 3,
onpeacieHs! A GacagoB 3Manuil MpAMOYTONBHEIX B IutaHe. JIis 3maHuil 1pyrux (opM monepeyHoro
ceueHHs (IUlaHa) 3HAYEHHd OTUX BEIHYHMH CICAYSeT YyCTAaHABIMBAaTH Ha OCHOBE JIAHHBIX
COOTBCTCTBYROIIHX 3KCIEPHMEHTANBHBIX HIM YHCJIEHHBIX MCCHEJOBAHUH M ¢ y4€TOM OIBITA
3KCITYaTaLHI BCHTUJIHPYEMETX (hacamos.

PacuérHrie BETPOBBIC HATPY3KU, AeHCTRYIOMKE Ha hacairl 30aHud IpIMOYTONEHOo# GopMEL, 1
Turios MecTHOCTH A, B, C 1 BeTpoBeix paiionos ¢ I no VII gauet B Tabnuuax 1, 2, 3 npunoxenns

3.7 PacuéTHOe 3HAUYEHHE MOBEPXHOCTHOH rononénHol Harpysku i, Ila, ana BeRTHIHpYyeMBIX

thacamos 3naHuH U APYTHX AIEMEHTOB onpe/ienaercs no hopmyie 3.4 (dopmyna 12.2 [1])

P =b¥kAupp ety (3.4
rae b — TONMIIMHA CTEHKH TOJIONENa, MM, DACHONOKEHHBIX Ha BeicoTe 10 M Han
MOBEPXHOCTBIO 3¢MIIH, NpHHMMaeMas 1o Tabnuie 3.8 (tabnuua 12.1 [1]), a Ha Beicore 200 M H
bonee — 1o tabmuue 3.9 (tabmuua 12.2 [1]);
k — k03QGUIIMEHT, YUMTHIBAIOIIHE H3MEHEHHE TONIIHHR CTEHKH FOJIONENA 110

BRICOTE H MpHHHMaeMbIi 110 tadbmuie 3.10 (tabmuua 12.3 [1]);

#2 — k0d(DHUIINEHT, YIHTHIBAIOMUH OTHOIICHYE IUIOLIAAM IIOBEPXHOCTH JIIEMEHTa,
TIONBEPKEHHON OBME/IEHEHHTO, K TIOMHOH MIOMAJM TOBEPXHOCTH 3JEMEHTa H HpHHHMAEMEI
pasaEM 0,6;

p — IUIOTHOCTE JIBJIA, IIPMHHMaeMas paBHo# 0,9 /oM’ ;

g, M/C? — yeKOpeHHe CBOGOJHOTO A/ eHus;

Y7 — k03 OUIHEHT HAAEKHOCTH 110 HATPy3Ke JUIS TONONENHON HArpy3KH IPHHHUMACTCH

paBHEM 1,8.
Tabnumna 3.8
Fomonénxrie palioHE! I I I v v
o [1]
ToniuuHa CTeHKH He He
.. 5 10 15
romongna b, MM MeHee 3 MeHee 20




Tabnuua 3.9

BricoTa Hajl TomuiHa cTeHKH ronionéla b, MM IS pasHBIX palloHoB
[OBEPXHOCTRIO | [ palioHa V pationa CEBEPHOH YACTH
REMIIH, M .| TononéoHOCTH ronong€IHOCTH U €BpOIEHCKOH OCTANBHBIX
a3MATCKOM YacTH [TOPHBIX MECTHOCTEH | TEPPUTODUH
[IpuuuMaeTcs Ha [TpuHuMmaercs
200 15 OCHOBAaHHH o xapte 4,2 35
CIICIHANBHBIX npunoxenus JK
oOcnenoBaHui
300 20 To xe 45
400 25 To xe 60

Tabmuoa 3.10.

Bricora nazx 5 0 | 20 | 30 | so | 70 | 100
HOBerHOCTbIO 3CMIIH, M
Koahduuuenr k 0,8 1,0 1,2 1,4 1,6 1,8 2,0

PacueTHas rojgoneHas Harpy3Kka npueeieHa s Tabnuue 3.11.

Tabmunoa 3.11

Pacuernas rononegias Harpysxa

FononegHwIi Tonmuna BrIcOTa 30aHMS, M
paitoH roJroiena, 50 75 100
MM

PacderHas ronosieIHas Harpy3Ka, Kre/M-

I 3 3.4 3,9 472

11 5 5,6 6,4 7,0

1 10 11,2 12,9 14,0

v 15 16,8 19,3 21,1

Vv 20 22,5 25,7 28,1

4, PacuéT HanpaBISIOIIMX
4.1 Mpoduan aJst HANPABIAIMIHX

4.1.1 B paccmarpuBacMBIX cHcTeMax HapecHBIX (acagoR «REVENTAL-RLS-HIS-Vy» mns
HAMIPABJIAIOUIMX TPUMEHSIOTCS KopoOuaThle, YrOMKOBLIE H TaBPOBHIE NPOQHIIH, a Takke HpOQHIH
CIOKHOH (I)OpIMBI, ¥ KOTOPBIX HMEETCSH TIIIOCKWH TOHKMH 3IEMEHT JIIA KPEIUIEHNS K KPOHINTEHHY.

Jisi HaNpaBnAIOUMX W3 IpodHici TaBPOBOTO, YTOJKOBOTO H CIIOXHOTO CEHEHHS, MMCIOUIMX
JOCTATOYHO TOHKHE TIOJKH W CTeHKH, HeyKpelUiéHHple Oynb0aMu OKECTKOCTH, B pacuére
HCTIOIR3YEOTCH TEOMETPHYSCKHE XaPaKTePUCTHKY CEUEHWH MOCYUTAHHBIE C YYETOM DEJIVKITHH CIKATHIX
a7eMcHTOB. [loTepio MecTHOH yCTOMUMBOCTH CKATOW WIHM YacTHYHO CHKATOM uacTH IONEpPEedHOI0
ceueHMs NpoQuns cne/yeT YYHTHIBATh, HCMIOAB3YS OPQMEKTHBHYID MNAOMAAL cedeHus Agz
ali)(beKTHBHﬂb TUIOIMAE CEUSHHS BOIMOMKHO IIOIYYHTE, OCHOBLIBASICEH NHUOO0 HA 5 deKTHBHON 1IHpHHE
b.; mabo Ha 3heKTHBHOH TOIIIMHE CHKATBIX YACTEH CEUCHMS fpz DTH MApaMeTphbl CCUSHHS HaXOIAT

1715t 3 HeKTHBHOH MHPHHBL by = p - by, ¥ 178 3G QEKTHBHON TONIUIKHBI CEYEHUS KaK fop = p * €, THIE
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p- TOHWKAIOMHH KO3IB(QULUHEHT, YIHTHIBAIONMEA MECTHYIO TOTEPIO YCTOHYHMBOCTH CiKaTOH
YACTH CEUCHHI.

B Tafinuie 4.1 IpHBENSHE! IEOMETPHYECKHE XapaKTePHCTHKH Npoduiet, HMEIOMUX HauboNpInHe
TIapaMeTpEl, -PACCUHTAHHBIE C YYETOM PDEJIYKIHH CWATHIX 3IeMeHToB. IIpuMeprr pacueTom

FeOMETPHHCCKHX XAPAKTEPUCTHK CeYCHUHU HAITpAaBRMAIOIIHX TPHBEACHEL B IIPHNOXKEHHH Nel.

1 e

T-nped wunb L-npodunb Y-npodunb
' N-npoadune M-npodunk

YEUMEHHbl i N mPEERE

— ' —

L o

¥ -98 npodhuns

Pucynox 2 — HanpasneHnue ocell B ceqeHusx npodunei

FBOMeTpH‘ICCKHe XaPaKTCPUACTHKH HATTPABIAIOITHX

Tabnmuua 4.1
PacuéTHoe A2 Gxro/ I, I, mein W, win | W
COCTOAHHUE cM q 4 3 3 Wy 3
M.IIOT cM M M cM 3 cM
CeueHHs cM
) Hanpagnsromas RLS-GU-T-408218
TIOTTHOE 1,95 2,36 7,60 0,71 3,47 1,85 1,85
CIKATA TIOJIKA 1,38 0,529 2,07 I,Sb 0,67 3,04 0,63 0,63
CyKaTa CTEHKA 1,77 0,90 7,59 0,37 2,17 1,85 1,85
Hampasnsromas RLS-GU-T-507018
TIOHoe 1,83 441 425 1,14 3,88 1,21 1,21
cKATA TIONKa 1,39 0,494 3,77 0,82 1,07 2,56 0,41 0,41
ciaTa CTeHKAa 1,56 1,31 4,25 (0,48 2,21 1,21 1,21
Hanpasmsaromas RLS-GU-T-608218
[IomHOe 2,13 0 7,48 6,82 1,63 5,40 1,67 1,67
577
CIUKATA IIONKA 1,50 6,02 0,763 1,48 3,13 0,38 0,38




Egg:g;ggz cﬁz Gxrc/ I,{4 Iy4 Wx":" Wx":‘x W.min W,
ORI M.IIOT cM cM cM cM cif oM’
ckaTa cTeHKa 1,70 1,48 6,82 0,52 2,55 1,67 1,67
Hanpasmmomas RLS-GU-T-608222
TTONTHOE 2,45 8.30 7,47 1,80 6,01 1,82 1,82
CHKaTa 11OJKA 1.88 0,664 7,08 1,36 1,67 2,29 0,58 0,58
CXKATA CTEHKA 2,09 2,66 7,47 0,82 2,56 1,82 1,82
Hanpasnaromas RLS-GU-T-6010018
TONHOE 2,58 8,14 13,8 1,68 7,08 2,76 2,76
CKaTa ITOITKa 1,61 0,70 6,33 0,94 1,51 3,50 0,46 0,46
C)KaTa CTEHKa 2,19 1,64 13,8 0,55 3,35 2,76 2,76
Hanpasnstomas RLS-GU-Y
MOTioe 2,47 10,9 7,81 2,01 4,84 2,11 2,11
caKaTa II0NKa 2,47 0,67 10,9 7,81 2,01 4,84 2,11 2,11
CO¥ATA CTEHKa 2,05 2,85 7,81 0,89 1,85 2,11 2,11
Hanparnstomas HIS-GU-57
MOJHOoe 3,78 L0 19,2 19,8 5,92 7,71 4,82 4,82
ciKaTa MoIKa 3,71 18,8 19,8 5,88 7,40 4,83 4,83
Hanpasmsromas HIS -GU-75
MOTHOE 6,20 1,68 51,2 27,5 13,0 14,4 6,71 6,71
| Hanparasiomas HIS -GU-95
MO THOS 6,92 1,88 86,0 31,7 17,7 18,4 7.73 7,73
Hanpasnsirommas HIS -GU-125
TOTHOE 8,00 2,17 164 38,0 26,1 26,5 5,27 9,27
Hanpaensatomas RLS-GU-L-404018
TOJTHOE 1,24 1,96 2,01 0,66 1,92 0,70 1,83
CIATA TIOIIKA 0,95 0,33 1,63 0,40 0,61 1,25 0,23 0,81
CHKaTa CTeHKa 1,07 0,80 1,81 0,35 1,25 0,66 1,44
Hanpaensromas RLS-GU-1.-503518
MOITHOE 1,28 1,32 3,55 0,48 1,78 1,04 2,25
CiKaTa TOJKa 1,09 0,35 1,69 0,54 0,62 1,34 0,28 0,95
c)KaTa CTeHKa 1,11 0,40 3,11 0,21 0,98 0,98 1,73
Hanparnatommas RLS-GU-L-603818
MOIOE 1,47 1,73 5,93 0,57 2,31 1,47 3,03
CKATA TIOTKA 1,24 %40 032 | 494 | 018 | 097 | 1,34 | 2,13
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PacudTtHoe AZ Grre/ Ix Iy mein wxnmx min Wynm,\
COCTOMHYE cM 4 4 3 3 W, 3
4 M.TIOT cM cM M cM 3 cM
CeueHHU cM
CKATA CTEHKA 1,06 1,48 1,24 0,53 1,48 0,48 1,39
Hamnpasnsiomas RLS-GU-L-604022
OMHOE 1,80 2,49 6,83 0,80 2,88 1,64 3,71
cHKATa MONKa 1,59 0,49 0,90 6,09 0,40 1,73 1,55 2,04
CJKATA CTeHKa 1,43 2,23 2,14 0,76 2,10 0,74 2,08
Arpadusiii npoduns EQ-AG
HONHOE 2,86 0,773 12,9 1,70 3,80 - 1,25 -
Hanpapnsaomas ropusonransHas EQ-KLSR-UX
nonﬁoe 0,92 0,72 1,17 0,27 0,476 | 0,476 | 0,362 | 0,387
Hanpasatomas ropuzonraneias EQ-KLSN
O THOE 0,20 | 0,154 | 0,105 | 0,052 |0,066 |0,153 |0,052 |0.13
' Hanpagnsiomas ropusonranssas EQ-KI.SRZ
IOTTHOE 0,55 | 0,43 0,594 0,214 | 0,246 |0,328 0,255 {0,340

4.2 PacyeTHBIe CXeMbl HANPABISIOMIHX.
Onpegenenne ycHIHi B ceMeHRAX MANPABJISIIOMHX

4.2.1 BeprrkaneHple HAIPaBISIOIHE PACCUHTHIBAIOTCH KaK OJHONPOISTHAS HIIH MHOTONPOJIETHAS
Banka, 3arpyKeHHAs BEPTHKaNBHOHM Harpy3kod (coOCTBeHHBIH Bec Kapkaca, dacanHas oGIHIIOBKA H
TOMONEN) ¥ FOPH3OHTANILHOR HATPY3KOH OT BeTpa.

ITpr TpOeKTHPOBAHHH HANPABJLIOUIUX JUIT MaKCUMATLHOTO 3(EeKTHBHOTO HCIOMB3OBAHUA HX
HecyleH ciocoSHOCTH IPRHUMAIOT (3aatoTest) paboTok 1o pacTsryTo-uszrubaemoli cxeme. C yueToM
JAaHHOK 0COOESHHOCTH B HACTOsIIEH METOIHKE ONPEAENeH pacdeT HECYIUSH CIoCOOHOCTH 3I1eMEHTOB
HAPABNAIOIIKX (acaHOH CHCTEMEL

IIpoyersl 0 BEPTHKANM ONPEJENAIOTCS HCXOMAA H3 INMHEL NIPHMEHSEMEIX TpodwIei, BBICOTHI
3Taxa ¥ HAJIMYHS [IPOEMOR B CTEHE B COOTBETCTBHH C pacHeTHOM cxemoii. IlpemmourutensHo niuHy

HanpapLomed MPUHAMATE He Oosee BBICOTBI dTaxka 3/aHMA. Ha puc. 3 mokasama TpéxmposéTHas

CXEMa Kpenneuusi HaHpaBHHIOHIEﬁ.
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, Pucynok 3 — CxeMa KpenieHnHs HalPaBIIsIONIMX.
B — nrar Hanpaesisionmx, M; L — nponer nanpasnstomei (BepTHKaNbHbIA 1Har KpORTITEHHOB),
M; Ly — KOHCONb HallpaBIsONEeH, M; L — JUIMHA RATTPaBIAIONMICH, M

4.2.2 llpu pacuéTe HAIpaBISIOIIHX MPOBESPSIOTCS CEUCHHA Ha orope M B nponére. [{ns pacyera
CEYCHHUH HanpaBndiOLled OT JeHCTBHS BHEWIHHX Harpy3ok (CoOCTBEHHBIE Bec OOIHIIOBXKH,
HaNpaBIIAIONIeH, TOTONEIHON HAarpy3Ku — P, KIc; BETPOBOTO AaBIEHHS qWw, KI¢/M ) OlperelstOTes
YCHIIMSI B HATIPABJIAIONICH:

- Mup e — MAKCUMANBHBIH IPONETHBIH MOMEHT ,KI'C¥M;
« Mo, mux — MAKCUMAaTEHBIHR OMOPHEIA MOMEHT, KIC*M;

- Ny max — MAKCHMaNbHAS OTIOPHAs PEaKUH, KIC;

- N=P — nopmayicHas CuJia B HATIPABJISINIIEH, KTC,

Mupmax, Monmax, N ma — YCHIHS, BBI3BaHHEIE ICHCTBHEM BETPOBOTO J@BIEHHS. Y CHIIHS
ompesensorcs 1o (GopMynaM, NpPUBEEHHBEIM B pACYETHO-TEOPSTHHECKOM CIIPABOYHHKE HIIH C
MOMOIIBK) COOTBETCTBYIONTHX TTPOTPAMMHBIX KOMITIIEKCOB,

423 FEcmu Ui HanNpapJsONMX NPUMEHANOTCS TOHKOCTEHHbIE NMpOGHIH, HMENIIHE pa3HEBle
3HAYCHHS MOMEHTA COIIPOTHBIIEHHA B 3aBHCHMOCTH OT HAIPABICHHS ICHCTBHS BETPOBOH HArpy3kH,
pacuér Hanpaénmmnx CHEAYET IPOBOAUTE HA MOIOKHTENBHOE M OTPHLIATENILHOE JaBNeHHE BETPA.

424 MoMeHTBI ¥ TIIONEPEYHBbIE CHWIIBI, BORHHKAOIIHE B HAMpaBIAOMICH oOT AcHcTBUA
BePTHKATLHOH Harpy3xku P, BO3MOKHO HE YUMTHIBATEL B BUAY UX MaJIbIX 3HAYEHHH.

4.2.5 B pacdeTax HalnpabISIIOLIMX COUETAHHE TONOJIeNHON Harpy3kH (Ha ydacTkax gacana CBEIINE
100M) u 60% BeTpoBOH HATPy3KH, KaK IIPAaBHIIO, HE ABILCTCS ONPelesdIONMM M MM03TOMY Ha 3TO
COUETAHHE HATPY30K HAIIPABISIOIIHE MOXKHO He IIPOBEPHTE.

4.2.6 Ha ﬁpHBeneHHm}( HHXE pacueTHBIX cxeMax (pHc. 4} YCIOBHO TOKA3aHO PEaKTHBHOE (0TCOC)

BO3/ICHCTBHE ReTpa, IIPH AKTMBHOM BETPE HANPARICHME BETPOBOTO [ABIICHHS MEHHET 3HAK Ha
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Prcynok 4 — Pacu&THEBIE CXeMBI HAIIPABIAIOIHX
4.2.7 MakcumanbHBle OIIOPHEIC H MIPONETHBIE MOMEHTBI, @ TAK/KEe OIOPHBIE PEAKLIMH OT BETPOBOH
HArpy3KH /I8 Pa3sNMHYHBIX pacySTHBIX CXEM HAIIpaBJIAIOMHX JaHEl B Tabn. 4.1 cormacHo Tatn. 8.1.7

[7]. B TaGnuie 4.2 sHaucHHs JaHGLI 6e3 yuéra KoHCONeHl, 4yTo obecleuvBaeT JOTONHUTENBHBIH 3amnac

NPOYHOCTH KOHCTPYKIIHH.

Tabamna 4.2
MomenT Pacu&TtHble cXeMBI
bl H
OIOPHBIE Ne 1 Ne 2 Ne 3 Ne 4 Ne 5 Ne 6
PEAKIIHK
Monma | — 0,125*q,*L,7 | 0,100%q.*L,* | 0,107*q,*L," | 0,105%q,*L,* | 0,083*q,*L,
Mupmae | 0.125%q,*Li* | 0,070%q,*L," | 0,080%q,*L," | 0,077*q,*L," | 0,078%q,*L," | 0,042*q,*L,"
N, mee | 0,500%q,*L, " | 1,250%q,*%L, | 1,100%q,*L, | 1,143%*q,*L, | 1,132%q,*L, | 1,0%q.*L,
Ny s | 0,500%q,*L" | 0375%q,*L; | 0,400%q,*Ly | 0,394*q,*L; | 0,395*q,*Li | 1,0%q,*L,
1) I1pH kpennen|y KpoHLNIeAHOB K NIEPEKPLITHAM 3AaHHA, ONIOPHAA PEAKIHA, NPHXORANIAACA HA O HH
kpHwreiy, pagda Ny, .= qu*L; (cymMa peakiil OT ABYX COCEIHHX M0 BEPTHKATIH HaNpaBIAOUIHX)

Obo3nayuedus, NpUHATEE B Tab. 4.2

Mon max.— MAKCHMAIBHBIH MOMEHT Ha OIOPE;




Maip max — MAKCHMAILHBIA MOMEHT B IPONETE;
N 1.._,,,dx¥ MAKCHMAIILHAS OIIOPHAS PEaKI[Hs;
N, gpait — OTIOpHAsA PEAKIHS Ha KpaiHeH onope;
L) — mpomnéT Hanpapigiomel (BepTHKANBHEI ar KpoHIITeRHOB) (cM. puc.3);
Gw— pacdeTnas BeTpoBad Harpy3ka Ha 1 M JITHHBI HAIPABISIOLIEH
Q=W B*Kp, (4.1)
rae; W — pacueTHOE 3HaYeHWe BETPOBOH HArpy3kd ompejensercs no Qopmyne (3.1) wmd mo
pe3ynbTaTam MATEMATHHECKOTO MOJICIIHPOBAHHS BETPOBOH HATPY3KM JUIS KOHKPETHOTO 3JIAHHS CO
CITOKHBEIM (acamoM. [l MPAMOYTONBHBIX 3J@HHE 3HAYEHHss W IpHBEACHB! B Tabmmuax 1, 2, 3

[IPHJIOMKEHHSA 2}

B — 1jar HanpapnsSoIEX, M (CM. pHc.3);

Kyep— KO3(DHUIMEHT HEPA3PEIHOCTH, YUUTHIBAIONIAN [IEpeauy BETPOBOM HAIPY3KH C
OBJIMI[OBKH KaK ¢ MHOTOTIPONETHOH Hanky (IIpy ollHpaHNH 0DIHIIOBKH Ha TPU ¥ Doliee
HanpaBnmomﬁe, coecaUHCHHBIE ¢ dacagHol NI0CKoCThIO Nanenn). Ecnu dacagnas niockocTh MaHen:
OMUPAETCs Ha JIBE HANPABIAIOWHME K, =1,0. 3Hauenus k., JUis IpOMEKYTOUHON H OCHOBHOH

Hanpasssiionie# gansl B Tabn. 4.3 cornacHo tadn. 8.1.7 [7].

Tabnuua 4.3
Pacudtoas cxema MaxcHMaIpHOE 3HAYEHHE Kyey
ITATEHL OONHIIOBKH IMpoMexyTodHas OcHOBHAas
HaIPaBASIOIAL HATIPABISIONIAL
(TTpOMEXYTOUHAS OT10Da) (kpaiiHsg omopa)
21p 1,250 £*0,375
3mp 1,100 k1 *0,400
4 ip 1,143 k1*0,393
5 1ip 1,132 k*0,395
>6mp 1,0 0,50
k1=1,0 ecny Ha OCHOBHYIO HAIIPARISIONIYIO IUTHTHI OMHPAKOTCS
C OJIHOH CTOPOHEI
k1=2,0 ecnM Ha OCHOBHYIO HAIIPaBISIOLIYIO [UIHTHI QIIUPAIOTCH
C JIBYX CTOPOH

4.3 PacyeT HANIPABJIAIOMINX HA NIPOYHOCTS.

4.3.1 Tlpogmunu, cedeHMs KOTOPHIX MaHbl Ha puc.2, mpH padoTe Ha H3rMO B CXKATOH 30HE
HONEPEYHOTO . CEYEHUS TEPHIOT YCTOHYHMBOCTE H B PadOTy BKIIOUACTCH PE/lyIIHPOBAHHOE CEeYeHHE
npoQHIIs. [losToMy mnpesBapUTENHHO HEOOXOJHMO ONpeleIuThL KaKoH DBIeMeHT cedeHud
noaBepracics CxarHio. B 1albm 4.4, Kak nOpuMep, NOPUBENCHBI 3HAYSHHUA TCOMETPHYUCCKHX
XapakTepHCcTHK A7d Heeylero T-npodunt RLS-GU-T-408218 B 3aBUCUMOCTH OT MIONOKECHUS CCYCHHUS

B pacu€THOH CXEME W HAIPABIIEHHS BETPOBOH HAIPY3KH.
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Tabnuuad.4

Pacuernas | ITonokenne | Hanpasnenne | Ckateiit | A, Jx. | Wy,
cxeMa CEeUCHUS BETpA snementT | cM® | em” | om?
. 0TCOoC creuka | 1,77 10,90 | 2,17
Nel. HpoIet Hanop nonka | 1,38 12,07 | 3,04
. 0TCOC creka | 1,77 10,90 | 2,17

No2, Ne 3, NpPONET
Nod NoS Hanop monka | 1,38 | 2,07 | 3,04
Ne 6, ’ e 0TCOC monka | 1,38 | 2,07 | 3,04
i HAIop creuka | 1,77 | 0,90 | 2,17

4.3.2 PacgéT HAMPaBNAIONIAX HA TIPOYHOCTH BEIMONHAETCA 1O (hOpMyIIe

N M _R
g=—+F—x-2

A Wy Yn (4 I 2)

Tae:
N=P — HopMaipHad cUJa B HATIPABISIOLIECH, KTC;
P=PaosntPuangp; (4.3)
Poan= Goﬁr[* 'Y(vﬁn* L* B;
Prap™ GHHllp* Yuanp *L;
Gunn — Macca 1M? OBNMHIOBKH, IPHHEMAEMAS [0 JOKYMCHTAM H3TOTOBUTENS, KIC/M2;
Yorn — KOID(HUIHEHT Ha/IeKHOCTH MO HarpyzKe Ansg oOnuioBky no tadm. 3.1;
[ — M HA HANPABIAOIIEH, M;
B — mar HanpaBIITIONIAX, M;
Guanp, — Macca HalpapJgome 110 TabiHne COOTBETCTBYIOMET0 anbboMa TEXHHUECKHX
pelennH, KIe/M;
Vrartp _—KUBQ)@)H]J.HGHT Ha7ICKHOCTH M0 HArpy3Ke [ULA HalPaBIAfoOEH Vi p=1,05 1o Tabin.1 [1]
A — IITOIIA/Ib PACCMATPHBAEMOTO CEHEHHS /A npodiuneit cornacHo puc.2 rmo tadum. 4.1, as
OCTaTBHBIX TPODHIEH 0 TAGTHITE COOTBETCTBYIONIErO aMbG0Ma TEXHHUESCKUX PEILEHH I, CM ™)
M — MOMEHT 0T Be1POBO# HArPY3KH B PACCMATPHBACMOM CCIEHHH, KI'C*CM;
Wy — MOMEHT CONIPOTHBIEHHS PACCMATPHUBAEMOT0 CeYeHHA s IIpodHIeH cornacHo puc,2
1o tabn. 4.1, AnA OCTATEHBIK OpodHiei 1o TadHIle COOTBETCTBYIOLIENO anbboMa TeXHHUCCKUX
pelicHHH, CM%;
R, — pacuérHoe conpoTrBieHue crany no tabn. 2.1, MIla;
¥y —KO3DPHINEHT HANESKHOCTH [0 OTBETICTREHHOCTH v,=1,0 JUIA pacyeTa 3MeMeHTOR
orpaxcaerns (tadbmaua 2 [9]).
4.4 Pacyer HanpapJIsSIOINHX M0 1eOpPMATHBHOCTH.

4.4.1 JlehopMaTHBHOCTE HAPABIAIOIINX MIPOBEPSETCS MO (GOPMYIIE:

Exf, — 200

# o
fzk*M<i (4.4)

rie: f— nporu6 HalnpaBISEOEH B CM;
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k — ko2t dpHUMERT, 3aBACAIIHI 0T PacuETHON CXEeMBI HALIPABIIAIOIICH. OnpeengeTcd 1o
Tabn. 4.5,

Tabmuna 4.5

Paculrabe | Ne2 Ne 3 Ne 4
CXEMBI
k 5/384 0,00520 | 0,00675 | 0,00630

(w' — HOPMATHBHOE 3HaUeHHe [IOTOHHOM BETPOBOH HATPy3KH Ha HANPABIBIOLIYIO
| Gw = Qw/Vr

vr — Koo pHIIMEHT HaAEKHOCTH 110 BETPOBOM Harpyske vi=1,4;

L, — nponér nanpapisioe;

E — MOOynhL yIpyrocTd amoMuHus E= 0,7*10° kre/em’;

J — MOMEHT HHEPUIMH PACCMATPHBAEMOTO CedeHHs Iiis Ipoduiei cornacHo puc.2 1o tadi.
4.1, ins ocTansHbix NpodhuIled 1o TabIHIe COOTBEICTBYIOLIEr0 annboMa TeXHHYESCKHX perlieHu i,
o™

1.,/200 — npenensHBlt TpornG AMs HaIpaBIAOMUX corstacHo . J1.2.4.3 [1].

Jns pacaétHeix cxem No 5 i No 6 mporud ornpeenseTcs ¢ IOMOUIBK COOTBETCTBYIOIIHX IIPOTPaMM

3BM unu no gopmyne

; A+ AL L
f=f——0lis>
16E+], 200

rae f— aporud B cepeduHe nponéra L HanpapmomeH, cM;

(4.5

! o Tporu® B cepefiuHe Iponéra L 0 qHOnponérHoi 6anky, cM;
M”, M"™ — abconoTHLIC 3HAYEHHS MOMEHTOB Ha JIEBOM M IIPaBOH OTIOpax JAHHOIO 1poJIETa,
onpenensemepre 1o Tadm. 8.1.7 | 7];
L.; — nponér HanuparIAOIIeH.
Crenyer OTMETHTE, 4TO TIPH pacyére 110 JaHHOH GopMyle MorHd CleayeT OIpeIeNsaTs AT
KpaifHero nponéTa Hepazpe3Hbix DaJoK, IJ1€ OH HMeeT MakCUMAaNbHOE 3HaueHne. Pacuér He3 yueTa

JeHCTBHS KOHCOMM MAET B 3aIlac KECTKOCTH HAllPABIISIOMIEH.

4.5 TIpumep pacaéTa Hanpapsomed U3 [I-npodnas recymero.
O06anII0BKA H3 KepaMOTPAHUTHBIX TLIHT.

4.5.1 Ucxoankle gaHHbIE;

3/aHHe MPAMOYTONEHOE B IINaHe (Janee 0 TEKCTY METORMKHU NO/Ipa3yMeBaeTes JaHHOE YTOHHEHHE),
MecTto cTpouTensctsa - [II BeTpoROH paiioH.
Tun MecTHOCTH B.
BricoTa 3mauug 75 M.

(Pacget anemMeHTOR He0OX0IUMO BBIIOTHATD C YYeTOM 3KBHBAJIEHTHOH BBICOTHI 30aHHA )

BricoTa s1axka 3,3 M.



Hanpagistiolast KpemuTes K IIePSKPBITHAM.
Pac&éTHaﬁ CXEMAa — OTHOTPONETHAA Danka nponéToM 3,3 M.
OBIAIOBKA — KEPAMOTPAHNTHEIE MIHTHI pasMepoM 600x600x10 MM. Goa=25,0 kr/m’.
[Tar nanpasmomux B=600 MM.
Pacu€rHad BeTpoBas HArpy3Ka Ha BICOTE 75 M (IPHHSATA IS PACUCTA):
yriozas 2ona w=—2,83 MIla; psanosas 3ona w=+(—)1,54 MIla no taén. 2 npumoxkeHusL.
Hanpasmsrotnast w3 I1- mpogmns HIS-GU-95.
A=6;920M2; Ganp=1,88 Kr/M; Jx=86,0cm4; W=177 oM.
Marepuan amomuH#ersIi crtas 6063 T6 t<10mM  Ry=135MIla=1375krc/cm”

P N

M np.rsan

fITEereesseeeeeptedtss &
L1=3300

N W_Maa
—

Pucynok 5 — Pacuérnas cxema HanpaBnsionieH

4.5.2 PacuéT Ha NPOYHOCTE
[TpoBepscM ccueHUE B cepeqyte TponéTa,
IIpy IEHCTBHE aKTURHOTO {HAMOP) M PEAKTUBHOTO (OTCOC) JaBIECHHS RETPA Ha KOpoOUYaThIit
npoduns paboTaeT MOJIHBIM CEYEHHEM:
PacudT BLITONHIEM LI MAKCHMANBHOR BETPOBOH HArPY3KE w=-283 Kre/M°.
Pacu&rnas cxema Nel. TTponét L;=1=3,3 M.
Pacu&THas BeTpoBas Harpy3Ka Ha | M JUIMHB HAMIPaBISIONIEH
q,—= w*B=283*0,6=169,8 xrc/m (1664 I1/m).
CoOCcTBEHHBIH BeC KOHCTPYKIUH
P=Goaa*Yorn* L¥ Bt Guup™Yiaap*L=25,0* 1,1¥3,3*0,6+ 1,88%1,05%3,3=64,0 xrc (625H)
YCHITHS B CEUEHHHN
MonenT B pondte
Mup e =0,125%q,* L1%=0,125%169,8 * 3,3 %=231,1 xrc*m=23110,0 krc*cM (226478H*cmMm)
Hopmatbhas cuna
N=P=62.0 xrc (608 H)

HanpsxeHus B cCYEHUH



N M 640 231100
c=-+—=-—— 4=
4 W, 692 17,7

= 1315,0xec/cm® < 1375xec/em® = R,
[-npoduns HIS-GU-95 ynosnersopsieT TpebOBaHHAM 110 nporiHOCTH IUTS BEICOTHI 75 M TIpH
MpoNéTe HanpaBiIAIOImei 3,3 M.
4.5.3 Pacuét no nedopMaTHBHOCTH
HopMaTHBHAS BETPOBas HAIPY3Ka Ha HAIIPaBJISHOULYIO
G’ = quf 1=169,8 /1,4=121,3 kre/m=1,21 kre/em.
[porub HampapnMonIci

Folos et o b

E+J, — 200
rae k=5/384 mo 1abn. 4.4
: 5 1,21+330¢ 330
f=————"—=306cu>>"—=1,65cm
384 0,71+10%+86,0 200

II-npoduns HIS-GU-95 ne ynosaerBopsier TpeboBaHUAM 0 Ae(QOPMaTHBHOCTH Ha BBICOTE 75 M
IIpH Iare Hanpapiastourx 600 MM B yrilosol 3oHe. g oAHOTIPOJIETHOH cXeMBI HEOOX0IHMO

npuisTs [-podune HIS-GU-125.

4.6 IIpumep pacuéTa NpoMey TOTHOH HANIPABATIONEH
u3 L-obpasnoro mpoduas.
Ob6annoeka U3 pUOPOUEMEHTHBLIX MIHUT.

4.6.1 YUcxonnsie JaHHbIE:
Mecto ctpouTtenscrra Il BeTposol paiio.
Tum MecTHOCTH B.
Bricora 31auus 75 M,
BHC_OTa ataxa 3,0 M.
O6nuioska — acbectoneMeHTHEIE TNIATEI pazMepoM 1200x3000(h)x8 mMm.
Gom=14,3 kr/v’,
Ocnopras Hanpapnaonas — T-npoduns RLS-GU-T-608222 G,,p=0,664 xr/m
[IpomexyTounas nanpasisiomas — L-npodune RLS-GU-L-604022 G,,,,=0,49 xr/M
['eoMeTpHHYEeCKHE XapaKTEPUCTHKH CEYCHHE HaIPaBISIOIINX:
[Tar nanparsomux B=600 mm.
PacueTHas cxeMa HAPaRISIOIUX — YETRIPEXTIPONETHAS OaNKa.
Kpennexnue HampapnstoIux K creHe ¢ maroM 600 MM (mmar KpoHITEHHOB 110 BEPTHKAJIH )
BeTponag Harpysxa Ha BeIcOTe 75 M (TIpHIIATA [ pacucTa):
yLIoBast 30Ha w= —283 kre/m’; Bee 3nanue w=+(—)154 kre/m* mo Tafn. 2 NpHIOKEHRS.

Marepuan amoMHHHEBEIH ciimar 6063 T6  t<10MM Ry=135MHa:1375KTC/CM2

I~2
I



Mpothurns NpoMexyToUHEIA

a) [-0Bpa3Hbii 6) 2
Mpobuns Hecyuwi q PT?
- o W [x']
_( T-00pasHbil r/ - ‘ b
ﬂ T §
=
T é M np.max
= Nw_max
el
= M on ma
(7=

Ay

7S
| 11=600_| L1=600_| 11

L=3000
T
N7

A

AEEEEEEEEEEEESEEREREE

1

Le=600

L2=300

Pucynok 6 — a) CxeMa KpenneHHs naHeIcH o0MHII0BKH.

6) PacuérHas cxema HaITPABNSIIOIICH

4.6.2 Pacyét Ha IPOYHOCTE
Pacuér BeIIONHSEM OIS YITIOBOH 30HEIL.
IIpr xpenaesuH o8IUIOBOYHON IIKTEL Ha ABE HATIPABIAIONIAE HA IPOMEKYTOUH YH)

HANPaBIAIOIIYIO IEACTBYET BE1PoBOE AaBleHHE ¢ koaddunuenTom 1,25 (cM. puc. 7).

EEEEELEEE

TAN JAN JAN

0375 qB* *1,25 qB *0,375 qB
B=a00 B=0600

Pucynok 7 — Pacnpenenenne BETpOBOro JABICHHST
MEXIY HANPaBISTIONIAMH

1) PeaxrtuBHbI# BeTep (0TCOC)
Harpysku Ha HaNpaBIArOIIYIO
CoOcTREHHEIH BeC KOHCTPYKLLHIT
N=P=Goan"Yorn*"L*B+ Guaup™¥ump*L=15,5% 1,1*3,0*0,6+ 0,49%1,05*3,0=32,0 xrc
HOTOHH&H-BGTPOBaﬂ Harpy3ka Ha [IpOMEKYTOUHYIO HATPaBISIONIYHO
qQ=1,25 w*B=1,25%(-283)*0,6=-212,3 xrc/m.
Cedeune Ha onfope. Cxata nonka (cM 1atbn.4.1)
IIpodune Hecymmuit [-06pasusit RLS-GU-L-604022
A=1.59 CM2; J=6,09 CM4; W,=1,55 om’,
MDH_,MXZO,107*q‘,.*L12=0,107*212,3 * 0,6 2=8,18 krc*mM=818,0 xre*cm

[~
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N, M _320, 818 . 2 . 2 —
a=-+ W= Tes + ot 548xec/cm® < 1375kec/em*(135MIa) = R,

Ceuenne B nponére. Cixata cTedka (cM Tabn.4.1)
A=1,43 on’; Ii=2,14 em*; W,=0,74 e,
Mop max =0,077%q,*L,%=0,077*212,3 * 0,6°=5,88xrc*M=588,0 xrc*em

N M 32,0 5880
==+ — = =4 = = 817,0rec/cm? < 1375kec/cm* =
9 A+W.\- 1'43+ 074 817,0xec/cm 375kec/cm* = R,

2) AKTHRHEIH BeTep (Hamop)
Iloronnas BeTpoBas HATPY3Ka Ha IIPOMEKYTOUHYHO HAPARNSAIOILIYIO
q0.,~=1,25 w*B=1,25%(+154)*0,6=+115,5 krc/m.
Ceuenue Ha onope. Cxara cTeHka (cM tabn.4.1)
A=143cm; 1=2,14em"; Wi=0,74 o',

Moy max =0,107%q,* L1*=0,107*115,5* 0,6 *=4,45 xrc*m=445,0 xrc*em

N M _ 320 4450

Tt T e T o T 624xec/em? < 1350kec/cm® = R

y
Ceuenue B mponére. Cxara monka (cM tadn.4.1)
A=1,59 eM”; 1=6,09 cm”; Wi=1,55 enr’.

Myp_ max =0,077%q,* L*=0,077*115,5% 0,6=3,2 xrc*m=320,0 Kre*em

N, M _ 320 3200
[P S e el A It Trec 2 ¥ 2
o=+ wl Slads HESE 227xzc fem* < 1350x2c fem® = R,

Hpodwune recymuit L-odpasnsiit RLS-GU-L-604022 ynosneTsopseT TpeSoBaHUAM TI0 TIPOUHOCTH
JIS BRICOTHI 75 M B YITIOBO#H 30HE.
4.6.3 Pacuér 1o ned)opMaTHRHOCTH

Llporu6 HanpapngiouUieH paBeH:

" *L‘ L
E+/y 200

rne  k=0,00630 no tatn. 4.5
1) [Ipu peakTHRHOM BeTpe (0TCOC) B IPONETe cKaTa cTeHKa J,=2,14 em?,
HopMarnsHas BeTpoBas Harpy3Kka paBHa:

Q= Qe ¥=-212,3 /1,4=-151,6 kre/m=-1,52 xre/eM.

£ =0,00630  —2C _ _ 0 083cx < 2L = 0,3cm
0,71+10%%2,14 200

2) IIpH akTiBHOM BeTpe (HATIOP) B IIPONETE cikaTa folKa Jy=6,09 cm*,
HopmaruBuas BeTpoBas Harpy3xa paBHa:

Qw = o/ v=+115,5/1,4=82,5 kre/mM=0,83 kre/eM.

_ 0,83+60% 60
f=10,00630 * S71e106e608 = 0,015¢cm < 00 = 0,3cae

Brisoa: npoMexyTouHas Hanpasisomas u3 L-obpaznoro npodund yaosneTsopseT TpeboBaHHIM

no neOpMaTHBHOCTH IJIS BEICOTRE 75 M B YIJIOBOI 30HE.
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4.7 Ilpumep pac4éTa ocHOBHOI HaTIpaBasom el
u3 T-ob6pazHoro npodu.s.
O6muuoBka W3 puOPOIEMEHTHRIX TLIHT.

4.7.1 Ucxoanwie qaHHbIe

Hcxoauble gaHHEBIE, CXeMY KpEIIeHUd NaHeneil oS MHIIOBKH 1 pacuéTHYIO CXEMY HATIPABIISIOMICH
cum. 1. 4.6.1 u puc. 6.

4.7.2 Pacuét Ha IPOYHOCTE

Pacuér BRIMIONHAEM 1S YTIOBOH 30HBL

[pn kpenneHHd O0MMIOBOTHOH MIIHTEI HA ABE HANPABIAIOUIHE HA OCHOBHYIO HATIPABIISIOLLYIO
AeUCTBYeT BeTpoBoe AaBnenne ¢ koadduuuentom 2*0,375 (cM. Tabn 4.3), rae 2 yIUTRIBAET ASHCTBHE
BETpA C JABYX éocenHHx 10 TOPH3OHTANH 0ONHIIOBOYHRIX TUTHT.

1) Peak1uBHFII BeTep (0TCOC)
Harpy3ku Ha HanpaBIgIONIYIO
CobcTReHAbIH BEC KOHCTPYKIH#|
N=P=Goan*Yoan*L*B+ Guup*Yunnp*L=15,5% 1,1*3,0%0,6+ 0,66 *1,05%3,0=33 xrc

[ToroHHas BeTpoBAs HATPY3Ka HA OCHOBHYKO HAIIPABISIONLYIO
4. =2%0,375 w*B=0,75*(-283)*0,6=-127,4 Kre/m.

Ceuenue Ha onope. Cikarta nonka (cM Tabn.d.1)
T-npoduns RLS-GU-T-608222 Gy,p=0,664 xr/m

A=1,88 em’; 1,=7,08 em*; W,=1,67 cnr’.

Mon_ma=0,107%q,*117=0,107*127,4 * 0,6=4,91 krc*M=491,0 krc*em

=N M 330 4% ¢ 2 - -
o=+ e tie = 312,0kec/cm® < 1375kec/cm® = R,

Ceuenne B nponéte. Cxkarta creHka (cM 1abn.4.1)
A=2,09 em’; 1,=2,66em*; W, =0,82 en’.

Mip_mae =0,077*q,*L,°=0,077%127,4 * 0,6°=3,53 xrc*M=353,0 kre*cu

N, M _ 330 3530
O=—+—=—=%
A Wi 209 082

= 446,0xzc/cm® < 1375kzc/cm® = R,
-2) AKTHEBHEIR BeTep (Hamop)

[ToronHas BeTpoBas HATPY3KA HA OCHOBHYH) HATIPABIAIOINYIO

4 =2*0,375 w*B=0,75*(+154)*0,6=+69,3 krc/m.

Ceuenue Ha onope. Cxara crenka (cM tadm.4.1)

| A=2,09 ev’; 1=2,660n"; W,=0,82 exd.

Mon_nex =0,107%q,* L1"=0,107%69,3* 0,6°=2,67 kre*m=267,0 krc*cm

N M _ 33, 2670 . 2 X 2 =
o=-+ = 200 tom = 337,0xecfem* < 1375kec/cm” = R,

Ceuenue B mponéte. Cxara nonka (cM 1adm.4.1)

A=1,88 ev?; 1,=7,08 cm*; W,=1,67 om®
25



Mup_niax =0,077%q,,* Li2=0,077*69,3* 0,62=1,92 kre*m=192.0 xrc*em

g = %-}- E/M— =22 120 132,0xec/cm? < 1375kec/en? = R

. 188 1,67 ¥

T-npoduns RLS-GU-T-608222  yrosnersopser TpeGoBaHHAM O MIPOUHOCTH IS BEICOTEL 75 M B
YyTIOBOH 30HE.
4.7.3 Pacuér mo nedopMaTHBHOCTH

[Iporu6 HampapnIsSrOUIEH paBeH:

" L4 L
f=hkslrieg o
E+Jy 200

rae  k=0,00630 no tabn. 4.5
1) Ilpn peakTHBHOM BeTpe (OTCOC) B IIPONETE CKaTa CTEHKA J=2,66cM"
HopMaTHBHAS BETPOBas HAIPY3KA PABHA:
Qo' = Quf ¥e=-127.4 /1,4=-91,0kre/mMm=-0,91 xre/em.

0.91+60%
0,71%105%2,66

£ =0,00630 * = 0,04cx < = = 0,3cm

2) Ilpu akTHRHOM BETpe (HArop) B IponéTe cikarta moska J,=7,08 em’.
HopmaTtusras BeTpoBas Harpyska paBHa:

Q= Qe v=+69,3/1,4=49,5 xkre/m=0,50 xrc/om.

0,560
0,71%106+7,08

£ = 0,00630 = 0,008em < == = 0,3cy

Brisosa: npocpﬂnb Hecymni ocHOBHOH T-o0pasHEIH yRoBIETBOpAET TPSOOBAHUAM I10
nedopMaTHBHOCTH JIIIsI BEICOTH! 75 M B YITIOBOH 30HE.

5 Pacyer KpOHINTEHHOB

B 3aBucumocty oT obnacta npuMernenus kpoHutedust HOC «REVENTAL-RLS-HIS-V»
IOeNATCA 1a KpoHlr e HEl, MOHTUpYEMBIe 110 Beel mmockocTH dacaga (L- u [T-oGpa3usie) u
KPOHINTEHHEBI, MOHTHPYEMBIE B ME/KITAKHEIC IIEPEKPEITHS (YCHIIEHHEIE).

KpOHmTeﬁHm L. u I1-obpasHsle noapa3feNAOTCA Ha HeCYIHe U ONOpHEle. Kpennenue
HaNpasIgoLel K HECyIeMy KPOHIITEHHY HCKIIIOUAeT HX B3aHMHEIE NepeMerntedns. Kpennenue
HAIPaB/ISIOLIEeH K OTIOPHOMY KPOHIITCHHY 06eCeunBaeT BEPTHKAIBHOS IEPEMELLEHHE
HATIpaRILIoWEH B pe3yIbTaTe TeMIEPAaTYPHEIX Bo3neHeTEMH. KpoHIITeHHB!, KOTOPBIE KPensrcs K
HepeKpBITHSIM OJHOBPEMEHHO BEIMIOMHAIOT QYHKIIMH HECYIIETO H OITOPHOTO KPOHMTEHHA.

Hecymse # ycHICHHEIE KPOHINTERHBI BOCIIPHHUMAIOT ASHCTRIE BePTUKANLHON HATPY3KH
(coBeTBeHHEI Bec Kapkaca, dacaHas ofMIOBKA H TONONEN (1A yIacTkax thacaza seinte 100M) u
TOPH3OHTAIBHON HarPy3KK paBHOM OITOPHOM peakIUH OT BeTpOBOH Harpy3kH. ONOpHEIE KPOHIITEHHEI
BOCIPHHHMAIOT JeHCTBHE MaKCUMAIbHON ONMOPHOH PeaKiliil OT BETPOBOH HAIPY3KH.

Pacuér HecyuIMx KpoHIITEHOB BEIMOIHACTCS HA JBA OCHOBHBIX COYCTAHM:

— coDCTBEeHHBIH Bec KOHCTPYKLMH + BeTpoBas Harpy3Ka,
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— cobeTBeHHLIH Bec KOHCTPYKIHE + romonéinas Harpyaka + 60% peTporo# Harpyzku (Ha
py

yuacTkax ¢acaga perme 100m).

5.1 Pacuer L-06pa3Horo Hecymero KpoHIITEHHA
¢ npoMexRyTouHoil L-o0pasznoii Hanpasasomei

B kpoHInTeAHAX NPOBEPAIOTCA CEUSHIE Ha KOHCOTH, O0CNabIeHHOe OTBEPCTHEM OT 3a)KAMa H
OK0JI0 oﬁopm, CeueHUs Ha ONOPHOM HacTH 1o Kparo (MKCUpyIomed maibnl M Mo Kparo manbb
asKepHoro 3neMeHTa. lIpHHaATO Haubonee yaAIEHHOE OT KOHCONHK MONOKEHUE aHKEPHOTO 37IEMEHTE B
OBATTLHOM OTBEPCTHH. PacmonorkeHHe pacdyCTHLIX CeUeHMH M JIEeHCTBYIOMHX HATpy30K ITOKa3aHO Ha

puc. 8.

5.1.1 Coueranue Harpy3ok coOcTBeHHLIHA Bec (P) + BeTpoBas narpyska (N,,)

Nuw

Nw

Pucyrox & — Pacuétnas cxema L-06pasHoro HecylIero KpoHIITSHHA
¢ L-o6pa3noii Hanpagisiomeit

Ceuenue 1-1 KOHCOMH KPOHINTCHHA

Pacuér ceueHus Ha IPOYHOCTH MPOBOAXTCA COTNacHO hopMyre

Ny + + My 1-1 < R_y

Mea—1
Jy_q4 = —= =
=17 4y Wis—1 Woa-1 ¥n

rae N =N, Kre;
N,.=q.*( Lo+L1/2) — onopHad peakiiys OT BETPOBO HArPY3KM IPUXOAMaica Ha HecyIumit
KPOHIITEHH, KT,
Qu=w*B*kyep — 0003Hauen s cM. . 4.2.6 HaCTOAIIECH METOTHKH,
Li; Ly — cM. pacyETHEIe CXEMEI HAIPABISOMIMX pHC. 4, CM;

My 11= P*ey, xrc*em;
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P=PoertPuanp

Pnﬁq: Goﬁn* 'chﬁu* L* Bs KTC,

Pﬂm,pz GHHIIP* Yranp * L, KT'C,

Gefins Yosns Ls By Guunps Yowp — M. L. 4.4.2 obo3nadenns k dpopmyne (4.3) Hactosmick
MeTOIHKH;

€| — PACCTOSIHHUE OT OCH TIPHIIOMEHH cHitbl P 10 ceuenus 1-1, cm;

My 11= N, *es, krc*em;

€5 — PACCTOSHHE OT OCH NPHIIOKeHUst CHITEI N, 10 ocH YcedeHns 1-1, cm;

Aj| — nzomags cedeHus 1-1, CMZ;

Wy 1.1 — MOMEHT COTIPOTHBIEHHS ceuenns 1-1, oM’ ;

3
Wy 1.1 — MOMEHT COIIPOTHRIICHHS CEUEHHA 1-1, cM™;
Ry, ¥, — cM. BBIIIE, KIC/ oM

Ceuenue 2-2 KOHCONH KPOHINTSH ™1

Nz2—2 + Mo + My2-2 < Ry

Ages Wya-z Wyao Yr

Oz-2 =

rae N2o=N,,, Kre;
N, — cM. BeIe (c1p. 27), Kre/ cM?; KIC;
M 22= P*ey, krc*om;
P — cM. BBIIIE, KT/ cM; KITC;
€7 — PACCTOSHHE OT OCH NPHIOAKEHHA CHNEI P 10 ceueHus 2-2, cM;
M, 2= N, *es, kre*em;
€6 — PACCTOSHHE OT OCH TIPHIIOKEHHS CHIIEI N, 10 ocH Y cedenus 2-2, oM;
An.n — IIOIIAAE CeYeHHs 2-2, CMZ;
Wy 2.2 — MOMEHT CONIPOTHRIIEHHS CeYeHHs 2-2, oM’
Wy 2.0 — MOMEHT CONPOTHRICHHS CEUEHHS 2-2, oM’;
Ry, v; — cM. BRILIE, KIC/ CM2;

CeueHue 3-3 ODOpHOH YACTH KPOHINTEHHA

Pacugt cedeHHS Ha IPOUHOCTE BEINOTHAETCS cornacHo dopmyne (4.2)
P Mya-3 < Ry
W23 Yn
rae M,y 337N, * e3, Krc¥*eM;
€3 — PACCTOSHHE 0T OCH IPHIIOKESHHS CHIILI N, 10 ceucHus 3-3;
N Ry, ¥4 — M. BBIIIE;
Wy_3_3— MOMEHT CONPOTHBICHUS CEYeHHs 3-3, CM3;

Cevenne 4-4 omopHOH YaclH KPOHINTeHHA

Pacuér ceqeHus Ha NPOYHOCTE BBIIOIHILTCS cOTNAcHo hopmye (4.2)



roe My 447N, * €4, KTC*CM;

€4 — PACCTOSHHE OT OCH ITPUIIOKEHHUS CHITEL N, 10 ceuenus 4-4;

N Ry, ¥, — cM. BRIIE;

Wy 447 WKy_4,4+ W”'y_4.4~ MOMEHT COIIPOTHBIECHHS COCTABHOTO CedYeHUs 4-4, CMz;

W’(y_4,4 — MOMEHT COTIPOTHRIICHUA ceveHus 4-4 KpoHIITeHHa, e’ :

WY, 4.4 — MOMEHT COTIPOTUBIEHHS CeUeHUA 4-4 DUKCHpPYroIeH makGhl, oM

5.1.2 CoueTanue Harpy30k cobCcTBeHHBIH Bec + rononéHas Harpyzka + 60% BeTpoBo# Harpy3kH
{Ha yuactkax acaga Beie 100mM).
Ilopaaok pacuéTa Ha JIAHHOE COUYCTaHUE aHATIOTUHEH I1. 5.1.1, HO IIpH 3TOM OIOPHAS PEaKlMs OT
BETPOROH Harpysku pasua 0,6%¥N,,. 3Hatenue cuiasl P onpenensercs no Gopmyie:
P:Pl:lﬁH+Plihllp+PﬁE‘,T[a KIc,
rjae P«)ﬁn:_ Goﬁn* 'Yc-ﬁrl* L* B;
Puanp= Gramp™ Yenp ™ L3
G Yorns Ly By Guanps Y — €M. 11 4.4.2 o603HaueHNA kK Qopmydie (4.2) HacTosmeh
METOIUKH;
Pae=2*B* LL*i °;

2 — yuHTBIBacT 00NeIeHCHUE ¢ ABYX CTOPOH OOTUIIOBKH;

i — pacqéTHOE 3HAUSHHE TOBEPXHOCTHOH rononéqHOH Harpy3Ku

i =b*k* o *p*g*yr , Tla=b*k*py*p *vp , kre/v’

b — TONMIMHA CT0s FONOIENA, MM, Ha 3MeMeHTaX, PacloloAKeHHBIX Ha BhicoTe 10 M Hag
TIOBCPXHOCTLIO 3eMITH, IpUHEMaeMast 110 Tadaune 3.8, a Ha BeicoTe 200 M 1 Honee — no Tabnuue 3.9
HacTOMIEH METO/TMKH;

k — ko3t HHUHEHT, YIHTHIBAONINA H3IMEHEHHE TOJINKUHEI CTEHKH I'OI0IENA IO BEICOTE U
npuHUMacMbli 110 Tatnuie 3.10 HacTosANEH METOTUKY;

#t2 — X0 GUUMEHT, YUUTHIBAIOIIME OTHOILIEHHAE IUTOIIALM IIOBEPXHOCTH JIIEMENTA,
IOBEPKEHHON 00IeIeHEHHIO, K TIOTHOH MJIOITIaad TOBEPXHOCTH 7EMEHTA H IPHHHMAEMEIH PaBHBIM
0.,6:

£ — ILIOTHOCTE JIbJa, IpHHIMaeMasi paBHoit 0,9 T/em?;
£=9,8— yckopeHre cRODOIHOTO NaeHHH, m/c?,
5.1.3 Pacuét y3na kpemteHus HAIPaBIISOIMEH K KPOHINTCHIY
[Ipy KOHCYPYMPOBAHWH COC/MHEHWA Ha BBITAKHBIX 3aKNENKaX M CaMOHAPE3AIOLIMX RUHTAX

PacCTOSHHA MCKOY OTACIIBHBIMHE JICMCHTAME KPEICiKa JOIKHDI COOTBETCTBOBATE YKd3aH MAM Tadm. 3.
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Pucynox 9 — PacuéTHas cxema Ay MpoOBEPKH
AHKESPHOTO JIEMEHTA HA BEIPHIB

Yceunua, IeACTBYIOIIHE HA AHKEPHBIH 2JIEMEHT
Ny, — 000o3HageHue cM. BEIIIE (CTp. 29);
Mp=P*g| — MOMEHT OT cOOCTBEHHOTO Beca KOHCTPYKIIHH B BEPTHKAIILHOM MIIOCKOCTH;
M= Ny *¥€2 — MOMEHT OT BETPOBOH HATPY3KH B BEPTHKANBIIONH NIOCKOCTH;
M= N,, ¥€3 — MOMCHT OT BETPOBOH HATPY3KH B TOPH30HTAILHON MTIIOCKOCTH;
VCHNHs BEIPHIBA B AHKEPHOM 3/IEMEHTE ONpeaenaoTea mo GpopmysaM TadmuiEl 5.2 B 3aBHCHMOCTH

OT COOTHOIMEHHUSE MOMEHTOR Mp H My,,.

Tabmamna 5.2
P.e,—N, ' (b—e N, (es+¢c
MP> M\fw Ne — 1 ‘.; ( 2) + w (C3 ) < .-
Mp=My,, Ny - (e3+©)
_ Ne =0 = Nﬂ.on
wnu Mp=0 c
N, -(e;s+a)—P-e N, {e;+¢
MP < MNW Ne = ( 2 0 ) L + = (C3 ) = NADTI

O6osHaueHus B Tabaune
Ng — BEIPBIBAIOINEE YCHIME, ASHCTBYIONIEE HA aHKEPHEIH DIEMENT;
P N, _ IV COYETAHUSI HATPY30K COOCTBEHHEBIH ReC + BETPOBAs HATPY3KAa cM. IL 5.1.1;
P, N,, —ang coderaHHus Harpy3ok coOCTBEHHBIH Bec + romonénHas + 60% BeTpoBOH HarpyskH (Ha
yuacTkax ¢acana seitre 100M), oM. m. 5.1.2;
€1, €, €3, d, b, c — cM. puc. 9;
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Nam — JOIIYCTHUMOEC YCHUIIME AT aHKCPHOI'O 2IIEMEHTA Ha OCHOBAHWH HCITEITAHHH,

IIPOBEIEHHLIX HAa KOHKPETHOM O0OBEKTE.

5.2 Pacuer L-o6pa3Horo onopHoroe KpoHIMTeilHA
¢ npomeskyTounoi L-o6pa3noit nanpasaaiomeii

5.2.1 OnopHele KPOHIOTEHHEL pacCUUTHIBAIOTCA TOJEKO HA YCHIIUS OT BETPOROH HaIPY3KH,

B kpoHITe#Hax IPOBEPAIOTCA CEUEHUS Ha KOHCOIH, OCIabIeHABIE OTBEPCTHEM OT 3aXKHMa H
OKONIO OIOPLI, CEYEHHUS Ha ONOpHOM HacTH Mo Kparo (PHUKCHPYIOmEeH WaHbLl M 10 Kpam Imaitbn
aHKEpPHOTO 37eMeHTa. IIpuHaATO Hanbonee yAan€HHOE OT KOHCONH IMONIOKEHHE aHKEPHOIO BIIEMEHTA.

PacrionoxeHde pacuéTHRIX CEYEHUH U IedcTBYIOUUX HAMPY30K MoKa3ano Ha puc. 10.

1| 2] v

8]

NW_M&‘X ;{%} i | i
-l =
= 7 ] .
1l 2|

\,‘\1
Nw_Max J

i

\[\.
Nw_max

- @ —

— - - -
NSRRI ATy

Pucynox 10 — Pacqérras cxema L-oGpasHoro onopHOro KpoHInreiina
¢ L-obpa3noli HanpaBnsroinei

Ceuentie 1-1 KOHCOIH KPOHIITEHHA

1\’{ 3 1—1 R ¥

<

A1-1 - Wyaio1 — ¥n
rae  Ni =N, e — MAKCHMAaIIbHAs OTMOPHAS PEAKLHs OT BETPOBOH OTpe/esaercs o tabn. 4.2 B
3aBUCHMOCTH OT pacu&THOH CXeMbI HaNpaBigIomeH, Kre;
A — nnomans ceuenua 1-1, CM2;
My_l-l= Nw_nmx*el, Kre*ceMm;
€¢ — PaCCTOAHUE OT OCH NPHIOKCHUS CHIRI Ny, 1. KO OCH cedenus 1-1;
Wy 1.1 — MOMEHT COIPOTHRIEHHS cedeHus 1-1;

Ry, y» — cM. BRIIIE;



Cevenpe 2-2 KOHCOIH KpOoHIITSHHA

Nz—2 + Mya2—2 _ Ry

<
Az Wya-2 " ¥n

Oy—2 =
rae  Nz»=Ny jax — CM. BBIIIE, KIC;
Aj o — TIIOIIANE CeueHHd 2-2, CM2;
My 2.0= Ny €2, Kre¥em;
€2 — PACCTOSHHE OT OCH IPUIIOKESHHS CHIIBI Ny, 1,4 IO OCH CEUEHHS 2-2;
W, 2., — MOMEHT COIPOTHB/ICHHS Cedensd 2-2;

Ry, v, — cM. BBIIIE.

Ceyenne 3-3 onopHoH YacTH KpoHMTeHHA

- _ My3-3 <
3-3 Wia-3~ ¥n

Ry

rae My 3.3= Ny ax * €3, KTC¥CM;
€3 — PACCTOAHHE OT OCH NPHI0IKEHHS cUIbl N,, 10 cedeHus 3-3;
Nw_md.\': Ry: Yn— CM. BBIIIE,
3
Wy 3.3— MOMEHT COOPOTHRICHHS ce4eHHu 3-3, cM™;

Ceuchue 4-4 oOopHoH YacTH KPOHIITEHIIA

. _ My a-g < Ry
e Wyas  ¥a

rae My 44= Ny max * €4, KIC*CM;
€4 — PACCTOSAHHE OT OCH IPUIOKCHUAS cuibl Ny, Ho cedueHus 4-4;
Ni¢_maws Ry, Yn — CM. BBIIIE;
W, 44= WY a4+ W™, 44— MOMEHT COIPOTHBIIEHHS COCTABHOTO ceyeHHs 4-4, cu’;
W"yﬁ4_4 — MOMCHT COIIPOTHBIICHHA ceueHud 4-4 KpoHIITeHHa, CM3;
WY, 44 — MOMEHT CONIPOTHRICHHS CedeHud 4-4 dukcHpyromeil maibe, oM’
5.2.2 Pacuét y3na KpellIeHHS HATPaBIsIOmeH K KpOHIOTEHHY
Kpennenue HanpaBnsionen K KpoHIITeHHyY BHITOIHAETCS HA IBYX 3aKISNKaAX. Y3el
PACCUHTEIBAETCH HA Cpe3 3aKIEMOK U CMATHE COCHHIEMEIX DIICMEHTOB.
1) Ha epe3

Nw_mﬂ.!.‘ < NT‘S
TLxTL,

rie N“.J,,,u- — CM. BBIIIE;
7 — YHCIIO 33KIEIOK B COEIHHCHHIH;
Ms— 9HCI0 pabOodMX CPe30B OOHOM 3aKIENKH;
Nys — pacuéTHOE YCUIIHE cpe3a JUIA OTHOH 3aKNEMKH 1To Tad/, 2.2 HacTodime METOUKH.,

2) Ha cMsTHE COeMHACMBIX NEMEHTOR B ORAIHHOM OTBEPCTHH.

NW max
- e 0’7R
n-05d-t~ Y

L
%)



1 — YHCNO 3aKIEN0K B COSJAMHEHHH,

d — IIMpPHHA OBAILHOTO OTBEPCTH;

{ — MHHHMANLHAT U3 TOMIIHH B COEIHHEHHH,

R, — pacueTHOE CONPOTHR/IEHHE IPHHAMAaEMOe 110 TadiL. 2.1

5.2.3 Pacuér y3na KpenneHua KpOHIITEHHA K CTeHe

N | [l
=

N 7

Pucynok 11 — PacuérHas cxema 1T IpOBEPKH
AaHKEPHOTO DIICMEHTA Ha BBIPHIB

Yenmus BBLIPBIEA B QHKCPHOM 3JIEMCHTC OIIPENCIIAIOTCS T10 (bOPMy.IIG

_Nw'(€1+C)
C

Ne

= N,E[Ol'l

rnie NV, — BRIpBIBaOIIee yCHITHE, IeHCTBYIONEE HA aHKEPHEBIA 3IEMEHT;
Ny mux — CM.BBIIIE;
e;, ¢ —cM. puc. 10;
Npoy — DOTIYCTHMOE YCHIIHE [UIA AHKEPHOTO 31eMEHTA Ha OCHOBAUKMH HCIIBITAH M,

IPOBEEHHBIX HA KOHKPETHOM 0OBEKTE.

5.3 Pacuer -00pa3HOro Hecylero KpoHiureiina
¢ ocHORHOH T-00pasnoi HanpasJsIOMICH

5.3.1 Coyeranue HaTpy30K cOOCTBEHHELIH BeC + BETPOBas Harpy3ka (IPHHATO)

B kpoHIITEHHAaX TPOBEPSKOTCA CEUSHHS HA KOHCONH, 0cableHHBIE OTBEPCTHEM OT 3KHMa U
OKOJIO OTOPBI, CeYeHHs Ha OHMOPHOH HacTH MO Kparo ¢urcHpyromed mafdel u mo Kpaw maidbi
aHkepHoro nneMeHTa. [Ipunaro Haubonee ynanéHHoe OT KOHCOIH IOJIOKEHHE aHKEPHOI'O 3IEMEHTA B

OBaJIGHOM OTBCPCTHH. Pacrionoxenne pacqéTme ceueHHi U ,E[ef{CTBYIOH.IHX Harpy3okK II0Ka3aHo Ha

pHc. 12.
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Pucynok 12 — Pacuérnas cxema L-00pa3Horo Hecyllero KpoHIITeHna
¢ TABPOBOH HATIpaBIIAHOIIEH

Ceuende 1-1 KOHCONH KPOHNITERHA

Niq My 11

Moy
e
A1 Wy 11 W11 n

Fi1oq =

e N; =N, Krc;

Ny=¢,*( L>+L;/2) — onlopHas peakid OT BETPOBOR HATPY3KH IIPHXOIAINANCS HA HeCcyIIni
KPOHIUTEHH, KI'C,

guw=ki ’é‘k,,ip *w*B— peTpoBad Harpy3Ka Ha | M JUIMHEL HATIPABIIAIONIEN;

k; — ko3¢ GHIUHEHT, YIHTEBAOUIHI CII0CO0 ONMUPAHKS TIUT 0ONHIOBKHE HA HATIPABNAIONIYIO 110
Tabmn. 4.3;

Kiep — KOOQQUIHERT HEPAZPEIHOCTH JUISL KPAHHEH ONOPKI IPY ONHPAHHH ITHTEl OOMULOBKH Ha
3 u Bonee HanpaBIArOUHX 10 Tabi. 4.3;

W — pacueTHas BETPOBAS HATPy3Ka, Kre/M*;

B- mér HAIPaBJIAIOIINX, M;

L;; Ly — cM. pacu€THbIE CXEMEI HAIPaRNAIOMWUX pUc. 4, ¢M;

M, .= P*e;, Krc*em;

P= P(:F-F?+PH.';”P' - CM.BI)IHIe;

€; — PacCTOSHUE OT OCH TTpHIIOIKeHUs! CHIEL P jTo ceyenns 1-1,cm;



M,J_,': MV *85, KFC*CM;

€5 — PACCTOAHHE OT OCH PWIOKSHUS CHITH N, o ocH Y ceuenns 1-1,cM;
2

A,y —nnomainh cegenuns 1-1, M
3.
Wy j.; — MOMEHT COIIDOTHBIIEHHA cedenus 1-1, cM™;
3
W, 1.1 — MOMENT COTIPOTHBJIEHHS cedeHus 1-1, cM™;
Ry, yy— CM. BBIIE;

Ceuenpe 2-2 KOHCOIIW KPOHIITEHHA

__Naa

Mya2-2 _ Ry
Oa—2 = ==

+ M a-2 + <
Az—z  Wizz Wya-2  ¥n

rae Naz=N,, Kre;
2
N,, — cM. BEIIIE, KI'c/ CM™; KI'C;
M, >.2= P*ey, krCc*CM;
' 2
P —cu. BEIIIE, KTC/ CM™; KIC;
€7 — PACCTOSIHUE OT OCH TIPHITOXNKCHHS CHITBI P 10 ceueHus 2-2, cm;
M, ;.= N, *eg, KTC*CM;
¢ — PACCTOSHHE OT OCH IIPHJIOKEHHS CHIIB! NV, JI0 ocH YceueHus 2-2, cM;
2
Ass — nmomamns cedenns 2-2, cM;
3
W, 2.2 — MOMEHT COIIDOTHBIIEHH CEUEHHS 2-2, CM ;
W, 2.2 — MOMEHT COTIPOTHBJIEHM CEUeHMA 2-2, CM3;
Ry, ¥» — CM. BBIILE;

Ceuenpe 3-3 onopyoli 9acTH KpOHIITESHHA

W) 33 ~ ¥n
rae M, ;;=N, * ez krc*cm;
€3 — PACCTOSHHUE OT OCH IPHIIOKEHHS cUIBL N,, 0 ceuenus 3-3;
3,
W, 3.3- MOMEHT COTIPOTHRIICHHUS CeYeHNd 3-3, cM;
Ny R,, yy— cM. BbHIIE.

Cevenne 4-4 OIOpPHOH YacTH KPOHINTEHHA

Mys— R
Ofq =2
Wy a—a Yn
rae M, +4=N. * ey, Krc*em;

€4 — PaccTOSIHHE OT OCH LIPUIIOKSHHS CHITEI N, 10 cedeHus 4-4;
Wy 4= WS, 1+ W, 4.y~ MOMEHT CONPOTHBIICHHS COCTABHOTO ceUCHHA 4-4, cM;
W*, ;.4— MOMEHT COTIPOTHBIIEHHS CEUeH s KPOHITeHHa 4-4, cv’;
il . I - 3
W*, j.4— MOMEHT COIIPOTHBIIEHHS CCUEHHA (DHKCHPYHOLIEH maiOsI 4-4, oM,

Ny, Ry, y;— ¢M. BeIIIE;
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5.3.2 CoueTanue HArpy30K cOGCTBEHHBIH Bec -+ rojionéanas Harpyska + 60% setpooit
Harpysxd (Ha yuyactkax (acazga Beprme 100m).

Mopanok pacuéTa Ha JAHHOE COUETAHUE aHAJIOTMYEH I1. 5.3.1, HO IIPH 3TOM OIOPHAas PEAKIMS OT
BeTpOBOM Harpy3k# pasaa (0,60*N,,. 3uauenue cuasl P onpenensieTca no gopmyine:

P=PosyH Pyt Paza, XTC.

O6o3naucHus 11 GopMyIst cM. 1. 5.1.2.

5.3.3 Pacué€T y37a KperieHH HallpaB/LIOMEH K KPOHIITEHHY

PacuéT y3ma KpeiUieHHs HAIPARBTIOMeR K KpOHIITeHHY cM. 11 5.1.3

5.3.4 Pacu@r yaya KpelyleHHud KpoHIITeHHa K cTeHe

KpoHUITEHH KPENHTCs K CTEHE OTHHM aHKEPHBIM JJICMEHTOM

el

H .

m

e2

T 4?1
il
E

T

“
~

L,
_‘?—I—ﬂ

Pucynoxk 13 — Pacuéthag cxema 11 IpoBepKH
AHKEPHOrO 3JIEMEHTA Ha BBIPLIB

Ycunns, NefCTBYIONINE HA AHKSPHEIH 31eMeHT
_ N, — obo3HaYCHHE CM. BLIIIC;
Mp=P%*e; — MOMEHT OT COOCTBEHHOTO BEca KOHCTPYKUH B BEPTHKAIBEHOM TTOCKOCTH;
Mpy,= N,» *e; — MOMEHT OT BETPOBOH HATPY3KH B BEPTHKATBHOM IIOCKOCTH;
M= N,y *e¢3 — MOMEHT OT BETPOBOH HArPY3KH B TOPHU3OHTATLHOM TUIOCKOCTH;
Ycunus BEIPHIBA B AHKEPHOM 3IIEMEHTE OIIPEAeNsoTes 10 Gopmyiam Tabnuust 5.2 (. 5.1.4

HACTOANEH MSTOIHKH) B 33BUCHMOCTH OT COOTHOIICHNA MOMEHTOB Mp 1 My,

5.4 Pacuer L-06pa3Horo omopHore KpoHiuTeiHa
¢ ocHOBHO# T-0o0pa3noii HanpasagwImMe

Ilpu pacuére KpOHIITEHHA CM. IIOSCHEHHUA K II. 5.2,

5.4.1 Coueranne HArpy30K COOCTREHHEIH BeC -~ BETPOBAA HAIPY3KA
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Pucynok 14 — PacuérHas cxema L-00pa3Horo 0nopHOTO KpoHIITERHA
¢ L-o6pasnoii HalpapIgtoIIeH

Ceuenue [-1 KOHCONH KpOHINTEHHA

Ni_q + My 11

<

011 = A1-1 Wyai-1 ¥a
rae  Npj=Ny, me — MAKCHMalbHad ONOPHAA PEAKIHA OT BETPOBOHM Harpy3Ky OIpeseiseTcs 1Mo
Tabn. 4.2 B 3aBHCHMOCTH OT pact&THOH CXEMBI HallpABIAIONIEH, KIC;
Ay — anomank ceueHus 1-1, em;
M, 1.1= Ny ¥y, KTCHCM;
€/ - PacCTOsHHE OT OCH NPHUIIOKEHHS CHIIBI Ny, ax 1O OCH ceueHHst 1-1;
W, 1.1 — MOMEHT COIIPOTHBIIEHNA cedeHus 1-1;

R,, 7, — cMm. BBIIIIE;

Ceuenpe 2-2 KOHCOIM KPOHIITEHHA

_ N2 + My 2.2 <

R
¥
gy = =

Az—z  Wya-2  ¥n
rae N2 2=N,, yu.x — CM. BBIIIE, KTC;
As_>— TINOIMAnL ceuenms 2-2, CMz;
ly 2.2 N W_phea *32, KTC*CM;
€2 — PAcCTOAHHE OT OCH TIPHIIOKESHHS CHIBI Ny nx 10 OCH ceueHus 2-2;
WL_{.g — MOMEHT COIIPOTHBICHHS ceucHUs 2-2;
Ry, ¥4 — CM. BBILIE.

Ceyenne 3-3 onopHoll YacTH KpoHIITEHHA

M.\'_B -3 < _R_y_

dg_oq = =
3-3 WT_3—3 n

rac Mt_3—3: Nw_nm.\' * €3, Krc*cMm;



€3 — PACCTOSHME OT OCH NPWIOKEHHS CHIIEL N, 110 ceueHus 3-3;
Ny m Ry, 9 — CM. BBIIIE;
W, 3.3- MOMEHT COIIPOTUBICHHS CeUeHNs 3-3, oM,

Ceuyenue 4-4 ouopHo# YacTH KpPOHINTEHHA

rae M 447 Ny p ® €4, KICHCM;
¢4 — PACCTOSHHE OT OCH IIPIICKEHHA CHIIBI NV, 10 cedeHns 4-4;
Niv v Byy P — CM. BBIITIE;
We 44= W'yt WY\ s.4— MOMEHT CONPOTHRIICHAA COCTABHOTO cedeHus 4-4, eM’:
W*s +.4— MOMEHT COTIPOTHBICHHS ceuyeHnA 4-4 KpoHrrelina, CM3;
W, 44— MOMEHT COLPOTHRJIECHHAS ceeus 4-4 QHKCHPYIOMEH MakGEI, e ';
5.4.2 Pacugr y3J1a KPEIJIEHHS HAllpABIMIOIIEH K KPOHINTEHHY
Kpennenune Hanpapisromel K KpOHINTEHAY BRITOIHASTCH HA ABYX 3AKNENKaX, MOCTABICBHEIX B

OBAIIBEHBIE OTBCPCTHA. Vaen PACCUIHUTRIBACTCA Ha Cpe3 3AKJIEIIOK U CMATHE COENHHSEMEIX 3ICMCHTOR

o7 3aKNENKoH.

1) Hacpes

rae Ny pov — CM. BBIIIE;
1 — YHCITIO 3aKJIEOK B COCIUHEHHVH,
M— UHCIO pabouHX CPe3oB OAHOH 3aKIIBIKY,

Nys — pacuéTHOE yCHIHE cpe3a Ui OJHON 3aKIEnKy mo Tadil. 2.2 HacToAeH MeTOINKH.

2) Ha cMmaATHE coeaMHAEMEBIX 3IEMEHTOB (aHEUIOI"H‘-IHO MECTHOMY CMATHIO B IHIHMHIAPHYCCKHX

IIapHHPAX [PH IIOTHOM KaCaHWH).

NW max
n-05d-t™ g

THE Ny puv — CM. BHIIIE;
# — YHCJIO 3aKIETIOK B COCJIMHEHHH;
d — 1mrpHHA OBAJIBHOTO OTBEPCTHSA;
f — MUHHMAJILHAS W3 TONIIHH B COCTHHEHHH,

R, — pac4deTHOE conpoTHRNEHHE, IPHHAMAaEMOE o TadI. 2.1

5.4.3 Pacu€T y31a KpemIeHus KPOHIITEHRa K CTEHE
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Pucynok 15 — Pacuétnas cxema JUiL IIpOBEPKH

N w_nax

w
U
AN

dHEKCPHOI'O 3JICMCHTA Ha BBEIPBIB

YCHIIMS BEIPBIBA B aHKEPHOM 3JIEMEHTE OLPEACIEOTCS 110 hopMyne

N, :(e; +0)
NEZ%—SNHOH

e N, — BBIPBIBAIOLICE YCHIIUE, JeHCTBYIONIEE HA AaHKEPHEIH 2J1eMEHT;
Ny_ae — CM.BBILIE;
), ¢'—cM, puc. 15;
Naey — NONYCTUMOE YCHIIHE UL aHKEPHOrO 37IEMEHTA Ha OCHOBAHUH MCITBITAHHH,

TIPOBEAEHHEIX HA KOHKPETHOM 00BEKTE.

5.5 Pacuér [I-o6pa3Horo Hecymero KpoHmTeHHa
B Tl-06pa3HpIx KpoHIUTeHHAaX MPOBEPLIOTCS CEUEHHS HA KOHCOH U OKQIO OTIOPEI, CeHYeHHAS Ha
OIOPHOH YacTH MO Kpato QUKCHPYIOIEeH TaibHI | [0 Kpalo 1aibsr aHKepHOTO 3/1eMenTa. [lanokenye
AHKEPHOT'O 3MEMEHTA IPHHATO MaKCHMAIIEHO CMEIIEHHBIM OT OCH KpoHINTeHHa. Pacnonoxenue
pacyETHRIX CeUeHUH W jIcHCTBYIOMMX HArPy30K MOKa3aHo Ha puc. 16.
5.5.1 CoueTanHe HATPY30K COOCTBEHHEI BeC + BETPOBAK HAIPY3KA
Pacuer BeimonHseM s OQHOH BeTBH KpouinTeHHa, Ha onHy BeTBEL KpoHIITENHA NEHCTBYIOT

Harpy3Kd OT cOOCTReHHOTO Beca F/2 u BeTpa N,/2.
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Pucynox 16 — Pacuétnas cxema [1-06pazHoro

Hecylero KpoHIITEHHA

Ceuecnue 1-1 ongoil BeTBH KpOHINTEHHA

Nioy | Mya—g + My 1.1 < Ry

Ar-q Wi Wy 1-1 T Yn

011 =

rae Nyj= N2, xre;
Ny=¢,,*(L>+L;/2) — onlopHas peakiiyd OT BETPOBOH HATPY3KH MPUXOAAMIAICT HA HECYIIHH
KpOHmTeﬁH, KIC;
Gy=w*B*k, ., — 0603nadenus cM. I 4.2.6 HACTOAIIEH METO/IHKH,
Lj; Ly — cM. pacq&THBIE CXeMBI HAIIPABIAIOMHX PUC. 4, CM;
M, 1= (P/2)%e;, Krc*em;
P= Poay+Pp — CM.BEILIE,
) — paccTosHUe OT OCH IIPUIoXKeHNs cUlbl P/2 no ceuerus 1-1,cm;
M,_,u_,u: (Nw/2)*es, KTc*eM;
5 — PaCCTOSHUC OT OCH IIPHIIOKECHHUS CHITEl N,\/2 710 ocH Y ceuenna 1-1,cMm;
Ay — mnomans ceueHus 1-1 oHOM BeTBH KpOHIITEHHA, CMZ;
W. j.; — MOMEHT COIIPOTHBIICHHA ceyeHud 1-1 0ot BeTBY KPOHIITEAHE, e’ :
W, j.1 — MOMEHT COITPOTHBICHUA CEUCHHUA 1-1 oziHOH BETBH KPOHIITEHHA, 0M3;

R, 7, — CM. BLIE;
) }} >

Ceuenue 2-2 0HOH BEYBH KPOHIITEHHA

_ Na—z | Mys.z | Myz2-2 < Ry
Ap—s  Wiaa Weoz-2  ¥n

Ua-2
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rae  Noo=N,/2, krc,
N, — cM. BhIIIIE, Krc/ cM?;, KIC;
M, 32=(P/2) *es, KTC*CM;
P — cM. BHIIIE, KI'C/ CME;, KIc,
7 — pacCTOANHE OT OCH MPHIIOXKEHHA CHIIBI P72 o ceuenma 2-2,0m;
M, ;.1=(N\v2)*es, Kkrc*em;
5 — PACCTOSHME OT OCH IIPUIIOIKEHHS CHIIBL V,/2 10 OCH VY ceueHus 2-2,eM;
A, —nomans cedeHns 2-2 0HOW BETBH KPOHIITEHHA, CM2;
W, 2:5— MOMEHT CONPOTHBIIEHHUS CEUEHHS 2-2 O/IHOM BETBH KPOHINITCHHA, cm’;
W, 2.2— MOMEHT COIPOTHUBIIEHHA CCHEHUA 2-2 oHOH BEeTBH KPOHIIITEHHE, CM3;
Ry, yn — CM. BBIIIIE;

Cedenne 3-3 onopHOHN YacTH KPOHINITeHHA

<’y
Wis-z ~ ¥n

roe M, ;3= (N,/2)*es, krc*em;

_ My3-a
J3-3 =

@3 — PACCTOAHHE OT OCH TIPHIIOKEHHS CHIIBL N,/2 10 cedeHus 3-3;
3

W, 3.3~ MOMEHT COTIPOTHBIIEHHS CEYEHHUSA 3-3, CM';
]V_H's R)b yn - CM. BbIHIC.

Ceuenne 4-4 onopHOH Ya4CTH KPOHIITEHHA

m T ¥n
rae M,__;_4= W“,/Z) *84, KI‘C*CM;
€, — PaccTOSIHUE OT OCH IIPHIIOKEHHS CUIBL N,/2 10 ceueHus 4-4;
Wy 4= WS 4yt W, 44— MOMEHT CONIPOTHBIIEHHS COCTABHOTO ceueHus 4-4, cM’:
W*, ++—MOMEHT COIIDOTHBICHHS CSUECHHS KPOHIITEHHA 4-4, CM3;
™, 44— MOMEHT COIIPOTHBIEHHS ceueHHs dukcupyrotei makber 4-4, om;
Ny, Ry, yn — CM. BBIIIE;
5.5.2 CoueTaHHe Harpy30Kk coOCTBEHHBIH Bec + rononéHas Harpyzka + 60% BeTpoBoH Harpy:sku
(na yuacTkax ¢acana serme 100m).
ITopsamok pacuéra Ha JAHHOE COHETAHHE aHANOTHYEH I1. 5.5.1, HO NIPH 3TOM OIOPHAN PEAKIMA OT
BeTpoBo#i Harpy3ku pasHa 0,6*N,,. 3naucHue cunbl £ onpeendercs mo hopmyne:
P=P st Pyt Paca, KTC.
O6ozHadenus Juist GopMysl cM. 1. 5.1.2.
5.5.3 Pacuér y31a KpellJleHHs HallpaBIIoINeH K KPOHINTEHHY
PacemarpuBaeM onHy BeTBL KpoHiuteiina. Hanpasnsrormmas KpenmuTes K 0gHOH BETBH KPOHLITERHa
YETRIPEMS 3dKIENKaMH (CM. pHC. 16). 3akn€rky BOCIPHHMMAIOT HATPY3KY OT COOCTBEHHOIO Beca

KOHCTPYKIHE H BeTPOBYIO Harpy3Ky, [EpefaloImylocsi Ha KPOHIITEHH 4Yepe3 BEPTHKANBLHYIO
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HAMPABNAKOIOYIO. Y3ell PAcCTHTLIBAETCA HA CPe3 H CMATHE 3aKNENOK, IIOCTABNEHHEIX B KPYTIILIE
OTBEPCTHS PHPIEHRTX 1IaHO COeIHHIEMBIX 3JIEMEHTOB.

1} Hacpes

J(0,54P)2 +(0,5N,)2
n*ng

< Nrs

rae P — g coueTaHHd HArPY30K cOOCTBEHHBIH Bec + BETPOBAad HATPy3Ka M. 11. 5.1.1;
P — ansg coderaHus Harpy30k coOcTBeHHBIH Bec + ronoli€éanas Harpyska + 60% BeTporoi
Harpysku (Ha yyactkax gacaga seime 100m), em. m. 5.1.2;
#1 — HHCIIO 3AKJIETIOK B COCTHHEHHH ;
Mg~ 9HCIIO paboYHX CPe30B OJHOH 3aKIEIKH;
Ny~ pacuéTHOE YCUIIHE cpesa M1 OOHOK 3aK/IENKH 110 Tabun. 2.2 HacTodmed METOJHKH.

2) Ha cMsaTHE COCOUHAEMBIX 3NIEMEHTOR. KpyTioe oTBepcTHE.

2 5 2
J(0,5+P)2 +(0,5Ny) <N,
ndsYt - TP

rae P JUISL COYCTAHUA HArpy30K cODCTBEHHEIH Bec + BETPOBAL HArPy3aKa cM. IL. 5.1.1;
P — nna coueTanus Harpy3oK coOCTBEHHBIH Bec + romonémuas + 60% BeTpoBoH Harpyaku (Ha
yuacTkax dacama seime 100M) em. . 5.1.2;
7 — YHCJIIO 3aKIENOK B COCNUHEHKY,
d — TAaMeTP OTBEPCTHS NTOJ 3aKIENKY;
Y. t — MUHEMAaIbHAT W3 TONLIHH B COSTHHEHHH (CTEHKY Cala3Ki MITH HAIPaBISKOIIEH),
Rr,; — pacyeTHOE COTIPOTHRICHUE CMATHIO 3/IEMCHTOR, COSOUMHIEMEIX 3aKTEIIKAMHY,
IpHHUMaeMoe 0 Tabm. 2.1 HACTOAIIEH METOTHKH
5.5.4 Pacu@r y3na KpenneHns KpOHIITeHHa K CTCHE

KpOHHITeﬁH KPEIHTCA K CTEHC OJHHM aHKCPHLIM 2TICMCHTOM,



s
Wi
¥

.|

23

_Yel

R L ——
N

Pucynox 17 — PacuérHas cxema /s IPOBEPKH

aHKEepPHOTO DIIEMEHTa Ha BLIPLIB
~ Ycunus, AeHCTBYIOIINE HA aHKEPHBIH 3NIEMEHT
N,, — obo3nauenne CM. BRINIE;
Mp=P*e; — MOMEHT OT COOCTBEHHOIO Beca KOHCTPYKUMH B BEPTHKANBHOM IIIIOCKOCTH;
Mpy,,= N, *e; — MOMEHT OT BETPOROH HATPYIKH B BEPTHKAIBHOH MIOCKOCTH;
M ‘ww= N,y ¥ez — MOMEHT OT BETpOBOH HATPY3KH B TOPU3OHTAIEHOH IUIOCKOCTH;
Ycuius BEIPBIBA B AHKEPHOM YIEMEHTE OTpeAeNstoTes o dopmynam tabmuue: 5.2 n. 5.1.4

HACTOSIIEH METOAUKH B 3aBHCHMOCTH OT COOTHOLIEHHA MOMEHTOR Mp B My,

5.6 Pacuér II-o6pasznoro onopHoro KpoHmTeHA
Ilpu pacuéte kpoHmTeHHa cM. 1. 5.2 .1 HacTOsAIIEH METOIVKH.
5.6.1 Coueranue HArpy20k coOCTBEHHEIH Bec + BeTpOBRast HArPy3Ka
PacueT BpIIONHSAEM JUIH OHOH BETBM KpoHITedHa. Ha ofHy BeTBh KpoHIITeiHA IeHcTRY T
BETPOBAs HATPY3KA Ny p,/2. [lOTIOKEHNE AHKEPHOTO SNEMEHTA B OBATTLHOM OTBEPCTHH IPHHSTO
MaKCHMAaJILHO CMEMEHHBIM OT OCH KpoHIUTeHHa. Pacrionoxenne pacu€THEIX CeUeHHH H NeHCTBYIOINHX

HATPY30K [10Ka3aHo Ha pHc. 18.
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Pucynox 18 — Pacu&rnas cxema I1-obpasHoro
OIIOPHOTO KPOHINTEHHA

Ceuenne 1-1 o/1H0H BETBH KpPOHINTEHHA

+ My 44 < Ry
A1y Woi1 T ¥n

rne Npr= Ny w2, KIC;
Ny moxr — MAKCHUMANEHAS OITOPHAsl PEAKIIKA OT BETPOBOH HArPy3KH olpesiensiercs 1o 1adm. 4.2
B 3aBUCHMOCTH OT PACUETHOH cXeMEl HAlpaBIAIOMIEH, KI'C;
€] — PacCTOSIHHE OT OCH IIPHITOKECHHS CHITB! P/2 o ceuenns 1-1,cm;
M, 1= (N o /2) %e, KTC*OM;
e; — PACCTOSIHME OT OCH TIPHIOKEHUS CHIBL Ny, v /2 110 OcH Y ceuenms 1-1,0m;
Ay — mwlomajae ceueHus [-1 onHoH BETBH KpOHIUTEHHA, CMz;
W, ;.1 — MOMEHT CONPOTHBJIEHHS ccUeHUs 1-1 onHOM BeTBH KpoHINTEHHa, M

Ry, y, — CM. BEIILE;

Ceyenue 2-2 01HOH BETBY KPOHINTEHHA

Na_
Jo_73 = 22 + <
Arez Woaa 7 ¥n

My 22 Ry

i (S N_?—_?: Nw_nmv/2a KI'C,
2
N _max — CM. BBIIIE, KIC/ CM";, KIC;
My 11=( Ny mx /2)*e2, kTC*CM;
€2 — PACCTOSIHHE OT OCH TIPHUIIOKEHHS CUIIEI Vi mar /2 HO OCH Y ceUeHHuS 2-2,0M;
A — nnomank cedeHus 2-2 OqHOH BETBH KpOHINTEHHA, CMZ;

W, 3.2~ MOMEHT COIIPOTHRJICHH CEYSHHS 2-2 0jIHOH BETBH KPOHIUTEHHA, oM’ R
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Ry, ¥, — CM. BBIIIC,

Ceuegpe 3-3 oopHOH UacTH KPOHINTEHHA

M_Vj—a < R_y

W,3-3~ ¥n

O3-3 =

rac M?_ﬂ—j': (er‘.’_,'mn‘ /2) *635 KTC*CM;

3 — PACCTOSIHUE OT OCH IIPHIIOKEHHS CUIILL N,y py /2 IO CEHEHHSA 3-3;
3

W, 3.3~ MOMEHT COIIPOTHBIICHHA CEUeHHs 3-3, CM";
Ny, Ry, y, — cM. BHIIIIE,

Ceuenne 4-4 onopHOH YaCTH KPOHINTSHHA

Wia—s = ¥n
e My 4= (N e /2)Fey, kTC¥CM;
€4 — PACCTOAHHE OT OCH MPHIOKEHHA CHIBI Ny yuox /2 1O ceueHus 4-4;
Wy 4= W, 44+ W™, 44~ MOMEHT CONPOTHBIICHHS COCTABHOTO CEUEHHS 4-4, cM’;
W*, ;4 — MOMEHT COLIPOTHRIEHHS CCUEHH KpoHInTeina 4-4, oM
Y Y
Al . o = 3,
y 44— MOMEHT COTIPOTHBICHUS ceHeHHs QHKCUpYIONeH 1akos 4-4, cM™;
Ny, R,y yn— CM. BBIIIC;
5.6.2 Pacyér yana KpereHus HarnpaBngomei K KpoHImTeiHy
PaccMarpuBaeM ojiHY BeTBb KpoHInTeHiHa, Hanparnsionas KpenUTCs K OJIHOH BETBH KPOHIITEHHA

IBYMS 3aKNENKamMu (M. pHc. 18), KOTopble BOCIPHHAMAEST BETPOBYEO HAIrpy3Ky, IepefatoIyocs Ha

KpOHIJITCI:'IH Hepe3 HanpPaBIAIOIIYHO. Yiaen PACCUHTEIBAETCA Ha CPE3 3AKMNENKH H CMATHE COSIHHAEMEIX

9IIEMEHTOB.
1) Ha cpea
E 1111‘/2: S Nr.

Tt* Mg 5
e Ni mav — CM. BBIIIE;
1 — YHCJO 3aKICIIOK B COCTHHCHUH,
Hg— YUCIIO padOUHX CPE30B OQHOH 3aKNENKH,
N,s — pacuéTHOe YCUIIHe cpe3a N1 ONHOH 3aKNENKH 1Mo Tadm. 2.2 HacTosIIeH METOIHKH.

2} Ha cMATHE coequHAEMBIX 3NeMeRTOB. OBallbHOE OTBEPCTHE.

Ny
Wingy /2 < 0:7Ry
n+0,5d*t

THE Ny max — CM. BBILIE;

1 — YHCII0 3aKIIENOK B COCHMHCHUHE;

d — JIMAMETP OTBEPCTHS AT 3aKTENKH;

t —TOMIUHHA IEMEHTA C OBAJIEHBIM OTBEPCTHEM;

R,— pacu€rHOE CONpPOTHBIEHHE MO TabI. 2.1 HACTOAIEH METO/IMKH.
5.6.3 Pacuér y3na kperuieHHs KPOHIITEHHA K cTeHe
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KpOHHITBﬁH KPETIHUTCA K CTEHE ONHHM aHKEPHLIM 3IEMEHTOM
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Pucynok 19 — PacuérHag cxeMa mig IpoBepKyU
AHKEPHOTO 3JIEMEHTA Ha BEIPHIB

VeHnus BeIpBIBA B @aHKEPHOM BIIEMEHTE ONpPEACNAIOTCS o GopMyTie

N, (e, +¢C
A LD

= oI
c A

rae Ng — BEIpBIBAIONOIES YCHIINE, IEHCTBYIOMICE Ha AaHKEPHLIA 37IEMEHT,
Ny e — CMLBBIILIE;
), ¢ —cM, pdac. 19;
Njon — MOMYCTHMOE YCHIHE IS aHKEPHOT'O énemeHTa HA OCHOBaHHH HCIEBITAHHIH,

TIPOBEIEHHBIX HA KOHKPETHOM O0BEKTE.

3.7 Pacuér ycuaeHHOro KponureiHa
Y cHUNEHHRIC KPOHIITSHHE! HCIIONB3YIOTCA A KPEIUICHUS HaNPABIAIOINNX K MEKAY3TAKHEIM
IEPSKPHITHAM TIPH OJHONPONETHOH cxeMe paboTH! HanpaBIstomuX. OHH BOCIIPHHUMAIOT BETPOBYIO
HATPY3KYy OT BepXHeH HaNpaBlIsiomeR W COGCTBEHHBIH BEC ¢ BETPOBOH HAarpy3Ko# 0T HHKNeH
Hanpapmaromed. Pacnonoxkenne pacu€THBIX CeueHHHE U JEHCTRYIONIMX HA OQHY BETBb KPOHIUTEHHA

Harpy3ok roxkasaso Ha puc. 20, Cedenne HaIpaBIsIOMEN MOKa3aHO YCIOBHO.



a2

el
N 1 2| g
y z
\ i 7 .
X r
Nw/2 ¥ 1%
- — Ef_:% == — é_____
+ i
\] 1l 2 7
WLl
2|
i i o,
sl . %% I
o)
Nw/2 e K‘ = O
I 1 g3 i = 3

Pucynok 20 — PacuéTnast cxema yCHIEHHOTO KPOHIITEHA

PaccmaTpuBaeM ofHy BeTBB KpoHINTe#iHa. Ha oiHy BeTBB KpoHINTEHHA AEHCTBYIOT HATPY3KH

oT cobeTrenHOTO Beca P/2 u etpa N,,/2.
5.7.1 CoueTaune Harpy3ok cOOCTBEHHEIM BEC + BETpOBas HArpyaka

Ceyeune 1-1 oaHol BETEH KPOHINTEHHA

N Meao Mg < Ry

_I_

. Ayq W 1-1 Wi 1-1 T ¥n
roe N =N,/2, krc;

N,= N,y gt Ny, y — CyMMapHasi BETPOBasS HAaIPY3Ka C IBYX COCETHUX 110 BEPTHKAIH
HaTIPaBIAIOIIHX;

N,; » — OIIOpHAas peakius OT BETPoBOH Harpy31cﬁ Ha KpaliHell HIDKHeH onope BepxHCH
Hanpaesnstomei (o tabi. 4.2 HacTosINeH METOIUKH);

N, x —OTIOpHAs peaknMs 0T BETPOBOH HArpy3KH Ha KpaliHell BepxHeH olope HHXHEH
HanpaBisomei (o tadm. 4.2 nactosmeft METO/IMKR);

[Tpu paBHBEIX Npon&Tax BepXHe#d 1 HUKHEH Hanpapisonmx N,=q, *L

Gy — pacYETHAS BeTpoBas HarPy3Ka Ha HAIIPaBIIAIOMNE, Krei?;

L — nponér namparigrommx;
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My 1= (P/2)*e), krc*em;

Pramp u = Pean stPumip_n — BEC HIDKHEH HANPABNSIOMEH H 3aKPETINEHHON HA Hel 00MHIIOBKHY;
Puanp_s = Posn_wiPianp_n — BEC BEPXHEH HANPABMAIOINEH H 3aKPENIEHHON HA HEH 0D IHITOBKH;
€] — PacCTOSHKME OT OCH NPHIOKEHHsI CUITEI P/2 o ceenms 1-1, cm;

My 1= (N, /2)*es, krc*em;

€5 — PACCTOANHE OT OCH MPHIIOIKEeHHUS CUITE N,./2 no ocH cegenns 1-1, em;

" . 2
Al —miomank ceueHus 1-1 omnol BeTRH KpoHIITEHHA, CM™;
3

Wy 1.1 — MOMEHT COTIPOTHBIICHHS CEUeHHS 1-1 OOHOM BETBH KpOHUITEHHA, CM;
Wy 1.1 — MOMEHT CONPOTHBIEHHS CCUYeHUA 1-1 OHOH BETBY KPOHINTEHHA, CM3;
Ry, ¥ — CM. BBHIIE;

Ceuenne 2-2 0IHOH BETBY KpPOHITTSHHA

Nz—g | Mgz | M2
Az_g Wizz W22~ ¥a

e No.o=N,,/2, xre;
N, — CM. BRI, KI'c/ CMZ;, KI'c;
My 2.0= (P/2) *es, krc*cMm;
P — M. BRILIE, KIC/ M, KIT;
€; — PACCTOSHHE 0T OCH NMPHIIOKEHHS CHITLI P/2 o ceyenns 2-2,cM;
My 1.=(Nyw/2)*es, kre*em;
€¢ — PACCTOSIHAE OT OCH MPUIIO#KEHHS cHITbI N,/2 70 ocu Y ceuenns 2-2,cM;
Ajz — IUIOINAAE ceueHHs 2-2 OfHO# BETBH KPOHIITCHHE, CMz;
Wy 2.2 — MOMEHT COTIDOTHB/IEHHS CCYEHMSA 2-2 OHOH BETBH KPOHLUITeH N, oM’
W, 5.5 —~ MOMEHT CONPOTHRIIEHHA CEUEHHS 2-2 ONHOH BETBH KPOHLITEHHE, CM3;
Ry, v, — cm. BRILIE;

Ceuenue 3-3 onopHo# wacTH KpoHUTTEHHA

- _ My3-3 <’y
S Wya-3 = ¥n

rae My 3.3= (N,/2)*e;, kre*em;

€3 — PACCTOANHE OT OCK NPHIOKEHUA cHUNEl N,,/2 no ceuenus 3-3;
' 3

Wy 3.3~ MOMEHT CONPOTHBIEHHS CE4EHHS 3-3, CM;
Ny, Ry, ¥, — €M. BHILIIE,

Ceuenne 4-4 oTopHOH YaCcTH KPOHIITEHHE

Oy = —— _<_ —
44 Wy a—a ¥n

roe My 447 (N,/2)*eq, kTCHCM;

€4 — PACCTOSHHE OT OCH MPHNOKEHHUS CHITBI N,/2 110 ceuenus 4-4;

3

Ll

Wy 4= W a4t W'y 44— MOMEHT CONIPOTHBIIEHHA COCTABHOTO CedeHus 4-4, cM

49



W¥, 44 — MOMEHT COTIPOTHBIIEHHS. CEUEHHA KpOHINTelHa 4-4, oM
WY, 44 — MOMEHT COIPOTHBIIEHHS CEeUCHHS (puKCHpyrolIeH mai6nt 4-4, eM’;
N, Ry, ¥, — cM. BHIIIE;
5.7.2 CoyeTaHnue Harpy3ok coOCTBeHHBIH Bec + ToN0NEAHas Harpy3ka + 60% BeTpoBOH HAIPY3IKH
(na yuacTkax tacana oie 100M).
[Topsanok pacuéra Ha JAHHOE COYETAHHE ARANOTHYEH I1. 5.7.1, HO IpH 3TOM BETPOBAH HATPY3Ka
pasHa (,60*N,,. 3nauenne cunbl P onpenensercs 1o GopMyme:
P=P s+ PranptPres KIC.
O6o3naueHus 11d GOPMYIE cM. II. 5.1.2.
5.7.3 PacuéT y3na KpelICHHUS HallpaBIAIOMNX K KPOHUITSHHY
PaccMaTpuBaeM 0/1HY BETBb KpoHINTeiHa. Hanpasisiomue KpensIcs K 0AHOH BETBH KponIuTeHHa
HETBIPbMSI 3aKiEnKamMu (cM. puc. 20). Bepxuue 3aknénku Nel BOCIPHHHMAIOT BETPOBYKY HATPY3KY OT
BePXHEH HaNpapngaomes, HUKHHE 3aKIeTKH No2 - co6CTBEHHLIH BeC M BETPOBYIO HATPY3KY OT
HHJKHEH HANPABISIFOIIEH.
Jaknenku Nel
1) Ha cpe3

NW B/z

w8l N

namg TS

rne N, g —UI coueTaHHs Harpy3ok coOCTBEHHEIH Bec + BeTpoBas Harpyska cM. m. 5.7.1;

Ny —IUISL COYCTAHHA HATPY30K COOCTBEHHEIH Bec + roonémnas Harpyska + 60% BeTpoBoit

HArpy2KH cM. 1. 5.7.2;
71 — YHCIIO 3AKIETIOK B COCTHICHHN (n=2);
#,— YHCIIO pabouHX Cpe30B O/1HOM 3aknénky (ng=1);
N,s — pacu€THOE YCUTIHE cpe3a Mg OQHOH 3aKNENKH 1o Tabm. 2.2 HacToglIeH MeTOTHKH.

2)Ha cmsitie coetHHIEMBIX 21eMeHTOB. OBAIBHOE OTBEPCTHE

0,5N,, .
_ = & 0,7
n-05d-t~ By
rne N, z— CM. BhIIIe

1 — THCIIO 3AKIIENOK B COCIHHEHHH;
d — WHPHHA OBAIBHOTO OTBEPCTHA; (MECTHOE CMSITHE B IIMITMHAPHYESCKIX THAPHUpPAX TIPH
TLUIOTHOM KACAHHH)
{ —TONNIMHA 37IEMEHTA C OBATIBHBIM OTBEPCTHEM;
Ry — pacueTHOe CONPOTHBICHHE, IPHHHEMaeMOe 110 Tadir, 2.1
Jaksenkn Ne2

1} Hacpes

V(0,5+P)2 +{0,5N, )2
TLeTlg

< Nrs
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rje P —ms coderanust Harpy30k coOCTBEHHEIN Bec + BeTpoBas Harpy3Ka cM. II. 5.7.1;
P —171st coyeTaHus Harpy30K coOCTBEHHBIH Bec + rosonéanas Harpyska + 60% seTposoH
Harpy3ky cM. . 5.7.2;
rae N, 5 —J7s coueTanus Harpy30oK coOCTBEHHBIH BeC + BeTpORas Harpyska cM. 1. 5.7.1;
N,, » —n7s coueTanrs Harpy30k coOCTBENHEIH Bec + rosonénnas Harpyzka + 60% eeTpoBoi
HATPY3KH cM. 1. 3.7.2;
M — YACIIO 3AKIENOK B COeMUHENHH (n=2);
A YHCII0 pabotMX cpe30B OTHOM 3aKIENKH (ns=1);
N,¢ — pacuéTHOE yCHIHE cpesa Julsd OJHOH 3aKIENKH 1o Tadi. 2.2 HacTOAIMEeH METORUKH.

2)Ha cMaTHE cOe/IMHIEMEIX 31eMeHTOR. Kpyrnoe oTeepeTHE

" (0.5%P) +(0,5M,)% <N
n=d*yt

rp
roe N,y , — CM. BbIIIE;
¥ — YHCNO 3aKNENCK B COSJUHEHHH;
d— ,uﬁame"rp OTBEPCTHA [10]] 3aKIIEIKY;
3 t — MHUHHMANLHAS W3 TOJIMHH B COCAMHEHHH (CTEHKH CANA3KM HITH HAIPABIKIOIICH ),
R,y — pacueTHOS COLIPOTUBNEHHE CMATHI) JIEMEHTOB, COSIMHAEMBIX 3AKIENKAMH,
pEHHEMAaeMoe 110 Tadu. 2.1 nactosmel METOIHKH
5.7.4 Pacuér y3/ma KpervleHUs KPOHIITSHHA K INTHTE IEePEK PhITHS
KpoHLITetH KpenuTes K MIHTE NEPEeKPHITHS JBYMS dHKePHBIMHE 2JIEMEHTAaMH HA KaKIOH BSTRH.

PaccMaTpuBaeM OJiHy BETBE KPOHIITEHHA.

el

N2

i —— = mmseal e oo

e G
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Pucynok 21 — Pacuérnas cxema A1 IPOBEPKH aHKEPHOTO 3NIeMeHTa Ha BEIPEIR

]@%ﬂ
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Ycunust BEIPEIBA B HAHOONEE HATPYKEHHOM aHKSPHOM 37eMeHTe Nel ompenensiores 1o

bopmyne

_ P-e-a N, - (e;+¢) -
€7 2-(a*+b?) 2-con T A0

N

- roe Ng — BBEIPEIBAKOINEC YCHITHE, JIC]?ICTBYIOH.[GG Ha aHKeprIﬁ QIEMEHT,

P N—cm. m 5.7.1;
ey, ey ¢ —CM. puc. 21;
. A — YHCJI0 AHKEPHBIX 3JIEMEHTOB HAa OMHOH BETBH KPOHIITEHHA,

Noay — TOIMYCTUMOE YCHUTIME JUIsl aHKEPHOTO 3JIEMEHTA Ha OCHOBAHHH HCIIBITAaHHH,

IIPOBEEHHRIX HA KOHKPETHOM 00BEKTE.

6 IIpumeps! paciéTa KpOHIITEHOB

6.1 Ilpumep pacuéra L-o6pa3noro necymero KpoHImTeiHa
¢ npoMexyTounoii L-o0pa3nol nanpas/siromei.
O6annoska U3 pubpoeMeHTHBIX ILTHT.

6.1.1 Hcxomueie JavHble:

3/1aHue IPAMOYTOIBHOE B TINAHE.
Mecto ctpountensctra [ BeTporoii pafion.

Tun mectrOCTH B.
[I paiion o rononémHoH Harpysxe.
BricoTta 3manus 75 M.
(Pacder aneMeHTOB HEOOXOIHMO BBITIOTHATE C YHETOM 3KBUBAJIIEHTHON BEICOTE! 3TaHHA)
Bricota stama L=3,0 m.
OBIMIOROYHELE TIHTE pasMepom 1200x3000(h)x8 MM. Gas=15,5 Kr/m?.
Ocxopnad Hailpasasrowmas — T-npo¢une RLS-GU-T-608222 G,,,,,=0,664 xr/m
[TpoMexyTounas nanpasnsaomas — L-npoduns RLS-GU-L-604022 Gyany=0,49 xrim
1Iar ranpasnsromux B=600 M.
[lnuta pabotaeT mo ABYXIIPONETHOM CXeMe B MOPH3OHTATBHOH IMIIOCKOCTH
PacueTHas cxeMa HaIpaRIIsIONINX — HeTRIPEXTPONSTHAA (amka.
Kpennenre Hanpasisomux K cteHe ¢ maroM L= 600 MM (IDar kpoHIOTEHHOB 1O
BEPTHKAIIH).

Jnmiaa xoHcony Hanpasistionie ¢ Kaxxao# cTopoHs! Ly=150 MM,

Kpoumreitnnt RLS-BR-M-170125.

Berpomas Harpysxa Ha BeICOTE 75 M IpHHSTA:

3
yrnoBas 30Ha w= —283 kre/M; Bee 3xanme w=-+(=)154 xre/M” 0o TG, 2 MPHTOKSHHUS.



Matepuan amomuHuesbI# cruiap 6063 T6 t <10mMM R,=135MIIa=1375krc/cm’
CxeMy kpennenus nanencH o0MHIOBKY U PACUETHYIO CXeMY HallpaBIAOIIeH ¢M. puc, 6.
6.1.2 Coueranmne Harpy30K COOCTBEHHBIH BeC + BETPOBAS Harpy3Ka
Harpysku Ha KpoHIOTEHH

P= Goan™® Yorn™ L* B+ Guaop™® Vaanp * L=15,5* 1,1%3,0%0,6+ 0,664*1,05%3,0=32,8 krc.

N,= wiy*B*1,25%(L1/2+ Ly)= 283*0,6 *1,25%(0,6/2+0,3)=127,4 krc.

B kpoHUITeHHAX IPOBEPIIOTCS CeYels Ha KOHCOMH, ocabiIcHHEBIE OTBEPCTHEM OT 32XHMA, |
OKOJIO OTIOPBI, CEHUEHHA Ha OLIOPHOH YacTH 10 Kpaw (GuKcHpyowel maioel. [Ipungto naubonee
YIATEHHOE 0T KOHCOIH TTONOKEHUE aHKEPHOTO 3NeMenTa. Pacmonokenne pacuéTHRIX ceueHui H

JISHCTBYIOIIUX HArpy30K MOKA3aHO Ha pUc. 22.

- 22 | g
. |
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17 -
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® jju B
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Pucyrok 22 — Pacuétnas cxema Hecymero kpouirreina RLS-BR-L-170125
¢ ['-00pa3Hoii HanpapmOEdH
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Prcyrok 23 — CedeHus HeCyIIETr0 KPOHIITEHHA

OKCUEHTPHUCHTETEL:
e;=5,1cM - PacCTOAHKE OT OCH NPHUIIOKEHUA CUITHI P jjo cenenns 1-1;
e:=14,84 cM - paccrogHHE OT OCH TTPHIIOKSHHAA CHNIEL P 10 ceuenus 2-2;

e3=0,84 cM - paccTodHHe OT OCH MPHIOKEHEUS CHIEI Ny, 1o ceueHug 3-3;

e4=1,60 ¢cM - paccToSHRE OT OCH NPHIOKEHUS CHIIBI N, /10 HeHTpaabHOH OCH CTEHKH KOHCOJIH;

Cegegne 1-1 KOHCOTH KPOHIIT “Ha

N1y Meag  Myaa < Ry
Ay—1 We 1-1 Wi1—1 T ¥n

d1-1

rae N1 =N,=127,4 xre.

M 1= P*e=32,8*5,1=167.3, krc*cm;

M, 1= N, *e4=127,4*1,60=203,8 krc*cm;

e4=4,0/2-0,25-0,3/2=1,60,cM;

Ap =(12,5-2,0)%0,3=3,15 em’;

Wy 11=7,78 oM’ :

Wy 11 =0,157cv’;

Ry, =135 Mna (1375 kre/cm™;

Y1

61.,=127,4/3,15+167,3/7,78+203,8/0,157=1360,0<1375 kre/em’= Ry

Ceuenne y1oBAeTBOPSIET TPeOOBAIIMAM NPOIHOCTH

Ceuenne 2-2 KOHCOIH KpoHUITEHHA

No—y | M-z | My,-2 _'R_y

+ <

Az_g W\-z_.z Wy_?,—-z - Yn
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rae Nao=N,~=127.4 krc.

My 2= P*ey=32,8%14,84=486,8, xrc*cm;

My 20=N, *e5=127,4*1,60=203,8 xrc*cm;

es=1,60 cM;

Ay =12,5%0,35=4,38 cM

Wi 279,11, en’;

Wy 20 =0,255, oM’;

62.2=127,4/4,38+486,8/9,11+203,8/0,255=881,7<1375 xrc/cm®= Ry

Ceuenne yroBieTsopsaer TpeGoBaHHAM IPOYHOCTH

Ceyenpe 3-3 ONOPHON YACTH KPOHINTEHHA

roe My 3.37N,*e3=127,4*0,84=107,0 krc*cM;
ey= 0,84 cM;
Wy 330,275 cm’;
63.5=107/0,275=389,0<1375 xrc/eMm™= R,
Brigox: Ki)OHIﬂTeﬁH YA0BAETBOPHET TPeGOBAHHAM TIPOUIIOCTH
6.1.3 Pacuér y3na xperuienus nanpasngiomed RLS-GU-L-604022 k necymemy kpomuteitny RLS-
BR-L-170125
Kpenneune Hanpapngrome K KpoUIITeiHy BbUTONHAETCA Ha YETRIpEX 3aKnénkax 4,8x12 AI/A2
(A2/A2), HoCTABNEHHBIX B KPYTJble OTBepCTHA ¥ SMM (cM. prc. 22). Y3en paccudThIBaeTCa Ha Cpes
3aKIENOK M CMATHE COSTUMHAECMBIX 3JIEMEHTOB.
1)Ha cpeﬁ

,P2+Nw2
< Ny

nng

Coueranue coOCTBEHHBIH BeC + BETPOBas HArPY3KA.
P=32,8 xr¢;
N,~=127.4 krc.
n=4 — 9HCII0 JAKIETOK B COE/TUHEHHH;
ng=1- uucro pabounx cpe3oB ONHOH 3AKIIENKHY;

Nis =1480 H=150 xrc — pacu€tHoe ycuie cpe3a juls ofHOH 3akiénku no tabn. 2.2

HACTOAILEH METOJTHKH.

V32,82+4127,42

" = 32,9xec < 150kzc = N,

2) Ha cMsATHe coeTHHAEMBIX 3/IEMEHTOB
ﬂP2+NW2
X <R
nsdsEt T Rrp
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A) Coueranne cobcTBeHHBIN BeC + BETpOBas Harpy3ka
P=32.8 xrc;
NW=1 27,4 kre,
n=4 -- YUCIO 3aKIENCK B COSTHHEHUH;
d=0,51 — quaMeTp OTBepCTUS IS 3AKIENKH, CM;
2= thanp=0,22 — TONMIMHA CISHKH HANpaBIstoNlel ¢ yuéroM puIeHns, cM;
R;;=210 MIIa=2140 Kre/em? — pacuéTHOE COMPOTHRICHUE CMATHIO 3TEMEHTOB,

COEIHMHAEMBIX 3aKNIENKaMH o Tabm. 2.1 HacTogamei MeTOMHKH.

\/32,82+127,42
Yool Tot = 293,0xec < 2140kzc/cm? = B
4+0,51%0,22

BriBoa: y3ea kpeniends HanpapIgIledl K KPOHWITEHAY YAOBIETBOPAET TpeboBanuam
TIPOMHOCTH
6.1.5 Pacuér yana xperieus KpoHWTEHHA K CTCHE

KpOHHl’IeﬁH KPETIHTCA K CTCHC OAHUM aHKEPHEIM 3IIEMEHTOM.

el
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Pucynok 24 — Pacu&rras cxeMa Jig POBEPKH
aHKEPHOTO 3IEMCHTA Ha BEIPLIB

A) Coueranue coOCTBEHHFIN Bec + BeTpoBas HarpysKa.
Harpyaku Ha KpoHuITeHH
P=32,8 xrc;
N, =127.4 krc.
Ycunusi, BOCUPHHHMAEMBIE aHKEPHAIM 3JI€MEHTOM
N,=127.4 krc
Mp=P*e;=32,8*16,14=529,4 xrc*cM — MOMEHT B BEPTHKAIBLHON IIJIOCKOCTH;

M= Ny, ¥(b — €2) = 127,4*(10,0 — 5,0) = 637,0 Kkrc*cM — MOMEHT B BEPTHKANBHOM [ITOCKOCTH;
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Mty,= N, ¥(este) = 127,4%(1,57+1,45) = 385,0 krc*cM — MOMEHT B TOPH3OHTAIBHOH
IITOCKOCTH,
riie e;=16,14 cm;
e;=5,0 cm;
63_—.1 57 oM;
Mp =529,4< My,= 6370 Kkre
Jlng pacuéTa AHKSPHOTO OSNEMEHTa Ha BRIPHIB corfacHo Talm. 5.2 HacToAmER METONUKM
HemoneayeM dopMyiy

P'el—Nw'(b_ez)+Nw'(e3+C)

Ne = b c = N,qon
—637,0+529,4 385,0
e =100 T 1as _ 2°S0KrC= Noon
e a=2,25 cM;
b=12,5-2,5=10,0cm;
c=1,45 cMm;

Nowr — PacueTHOC YCHITHE T aHKCPHOT O 3JIEMCHTA Ha OCHOBAHMH HCHBITAHHH,

IPOBEIEHHEIX Ha KOHKPETHOM OOBEKTE.

6.2 IIpumep pac4yeta L-o6pazHore onopuoro KpoHmMTeHHA
¢ npomexyTouHoii L-obpaznoi HanpaBaAsIIOLEH.
ObarnoBka U3 GUOPOIEMECHTHLIX TLIHT.
OnopHBIe KPOHITTSHHEI BOCIPUHHMAIOT TOTRKO BETPOBYIO HArPYy3Ky.

6.2.1 Mcxonuple maHHEIE:
31aHue IPSMOYTONBHOE B IUTaHE
MecTo ctpouTenseTBa I]I BeTpoBO# pafoH.
Tun MectHocTH B.
IT pakoH o romonénHoil Harpy3Ke.
BricoTa 3panusg 75 M.
(PacueT aneMeHTOB HEOOXOAMMO BBITONMHATE ¢ YYSTOM 3KBUBATIEHTHOH BRICOTE! 31aHAA)
BricoTa aTaxa L=3,3 M.
O6nunorounbie uTe pazmMepoM 1200x3300(h)x8 MM. Goar=15,5 KT/M*
OcHosHas Hanpassitomas — T-mpoduns RLS-GU-T-608222 G,,.,=0,664 xr/M
[Tpomexyrounas Hanpagnstomas — L-mpodune RLS-GU-L-604022 G,;,,,=0,49 xr/m
[1lar rampasnstonmx B=600 mm.
IInuta paboTaeT Mo ABYXNPONETHOH CXeME B TOPHIOHTANLHOH MIIOCKOCTH

PacueTHas cxeMa HAIPARIAIONIMX — YSTLIPEXTIpONETHAS DaKa.
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Kpemnenne Hanpaiaomux K crere ¢ maroM L= 600 MM (1rar KpoHIITEHHOB 10
BEPTUKAIH).
JUTeHA KOHCONH Halpabnsioumed ¢ kol croponsl 1,=300 Mm.
Kpoumrreitas: RLS-BR-1.-17075
BeTporas Harpyska Ha BRICOTE 75 M IIpHHSTA!
yriIoBas 30Ha w=—283 Kre/M®; Boe 3manHe w=1{(—)154 Kre/m® 1o Tabir. 2 HPUIIOKEHHS.
Marepunan amoMrEHEBEIH ciutas 6063 T6  t <10MM Ry=1351\/[1'[&1=13’/’51(1"0/0M2
Cxemy KpeIUTeHus maHenel ofJIHIIOBKA B PaCUETHYIO CXeMy HAIIPaBIAIOMEH cM. puc. 6.
6.2.2 Harpy3ku Ha KpOHIUTEHH:
P=0
Ny ma=1,143*q,*L1=1,143%(1,25*w*B)*[.|=1,143*1,25%283*0,6*0,6=146,0krc
rae 1,143 — koaddbHnEeHT Hepa3pe3HOCTH 1o Tabur. 4.2 JUTA YCTHIPEXIPONIETHOH PACUETHOH CXEMBI
HATPaBIAIOIIEH;
qu=1,25*w(-)*B;
1,25 — koadurreHT HepazpezHocTH 110 Tabi. 4.2 s ABYXIPONETHON PACUETHOH CXEMEI
[HTEL OB THIIOBKHE;
w(-}, B — cM. puc. 6.
B xponmIreitHax npoBepsroTCs ceUeHUe Ha KOHCOJIH, 0CIaNeHHOe OTBEPCTHEM OT 3aKHMa U
OKOJIO OTOPKI, CeHeHU Ha OIIOPHOH HacTH IO Kpato (hMKCHPYIOIEH maklhl M 110 Kparo mantsl
agkepHoro sneMenTa. [IpuraTo Hauboee yIATEHHOE OT KOHCOIH IOJIOKEHHE AHKEPHOTO 2IeMEHTa,

PacrioioxKende pacuETHEIX CeReHHH | NeHCTBYFOUIHX HATPY30K [I0Ka3aHo Ha pHc. 25.

I 2|

N w_Max
it
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Prcynok 25— Pacuérras cxeMa L-00pa3Horo omopHoOro KpoHmreiHa
¢ L-o0pasHoit Hanpasnsttomei

1-1 2-2 3-3

s . . Ceuerve
e : hUKCHpyOLLEA
T | LWantsl
‘ 1
Y ¥ Y v
2 ﬁ[ X e } e o X
L 3
| I A [

Pucynox 26 — CeuyeHus ONOPHOTO KPOHIITEHHA W (PUKCHPYIOIeH maibo!

Ceuennte 1-1 KoHCONH XpoHIIITSiHA

_ N1

R
¥
On=—q =

My 1
42
A1—1 Wy ¥n

rae  Ni=Ny na=146,0 kre;
A1=1,65, e’
M, 19= Ny nace1= 146%1,64=239,4, xre*em;
e; =1,64 — cM. puc.25
W, 1. =0,083 cM’
Ry, ¥» — oM. Bhile;
01.1=146,0/1,65+239,4/0,083=2968 kr/cM2>1375 Kr/em= Ry

CeucHue KpOHUITEHA He YAOBISTBOPAET TPEOOBAHUAM MPOYHOCTH LIpH 1are Hanparasowux 600

MM,
[puaimaeM mar Banpasasommx 300MM.
Ny max™ 1,143%q,*Li=1,143*(1,143*w(-)*B)*L,=1,143*1,143*283*0,3*0,6=66,6xrC
rre 1,143 — xoaddunuent HepazpezHocTd 1o Tabn. 4.2 1718 9eTeIpEXnponETHON pacuEéTHOM cXeMel
HAMpaBJIAIOLICH;
qQu=1,143*w(-}*B;
1,143l — K03 GHUHEHT Hepa3pe3HocTH 1o Tadn. 4.2 jUIg 4EeThIPEXIIPONETHOH pacuéTHOH
CXEMBI ILTATE OOMHIIOBKH;
My 1.1= Ny ia*€1766,6%1,64=109,1, krc*em;
G1.1=66,6/1.,65+109,1/0,083=1350 Kr/em*<1375 xriem®= Ry

Ceyenpme 2-2 KOHCONM KpOHIITEHHA

_ Nzea

Ry
dz_z = -

+ My 22 <
daez  Wya2 ™ ¥n

59






N =1480 H=150 krc — pacuéTHOE YCHIHE Cpesa JUId OJHOH 3aknénku o tabn, 2.2

HACTOHAIIEH MeTOIHKH.

22 = 33,3rec < 150 = Ny

2) Ha cMatie coelHMHSEMBIX 3JIEMEHTOB (aHaJ'IOFPI‘-IHO MECTHOMY CMATHIO B IMHIHHAPHYCCKHX

INapHEpax MpH MIOTHOM KaCaHHH )

Nwmax
n-O,Sd-t_O' y

¥ — 4HACJIO 3aKJIENIOK B COSIHHEHHH;
d — mapuHa oBankHOro oTRepeTH 0,51 MM;
{ — MHHHMANILHAA U3 TOMIIHH B COCAHHEHHH;
R, — pacueTHOE CONPOTHBICHKE, NPHHKUMAaeMoe 110 Tadm. 2.1
riae N o =66,6 KIC;
N=2 — YKHCIIO 3AKNEN0K B COCTHHEHHM,

66,6
2:0,5-0,51-0,22

= 594krc/cm? < 0,7R, < 965 krc/cm?

BriBog: yien kpenienud HanpapJfonicd K oN0PHOMY KPOHINTERHY YI0BJIETBOpAET
TpeBoBAHUAM IIPOYHOCTH.

6.2.4 Pacuér y3/1a xpenenns KPOHIITeHA K CTeHe

Pucynok 27 — PacuérHas cxeMa AJI IPOBEPKH
AHKEPHOTO BIIEMEHTA Ha BHIPHIB

VCHiTHS BRIPHIBA B AHKEPHOM HIIEMEHTE OMpeNelsIoTcs o GopMyie

Ny max - (€1 +¢)
Ne = o C = N,qon

rae N, — REIpHIBAOIIIEE YCUIIHE, NEHCTRYIOMEE HA AHKEPHEIH JIeMeHT,

" Ny '111,11(:66,6 Krc,
e=1,57 cM;
¢=1,45 cM;
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Boisoa: Hecymuii KpoHIUTeHH YAORIETBOPAET TPeHOBAHHAM NPOYHOCTH.

6.5 Ilpumep pacuéra II-o6paznoro onmopnoro KpouwTeina.

OOJTHITOBKA W3 KEPAMOTPANUTHEBIX ILUIMT.

6.5.1 MexonHnle DaHHEIE

Hcxonusie qadHele M. 1. 6.4.] HacTosImel METOIHKH

BrImonasieM pacuéT OMopHoTo KPOHLITEHHA PacTIoNOKEHHOIO B CePeAnHE dacaja 31aHH,.

6.5.2 Harpy3xu Ha KpOHIUTEHH:
P=0
Nyo max=1,143%wy*B*L = 1,143*154*0,6*0,6=63,4 krc.

Nw/2

|
|
|
|
Wi
¥

Pucynoxk 32 — Pacu&rHag cxema [[-o6pasHoro
OIIOPHOIO KpOHIUTEHHA

CeueHun opHO% BETBM ONOPHOTO KPOHLLITERHA

1-1 2-2 3-3
_H_S g 36
% Y Y
2 X bt —X e .1—)(

Pucynok 33— Ceuenus ogHo# BeTBH [I-00pa3HOTO OIOPHOTO KpC  NTEHHA

Ceuenue 1-1 ofHOH BETBH KPOHINTEHHA

Naa My1-1 Ry

A1 Wy 1-1 Yn
rae Ni= Ny nax /2=63,4/2=31,7 xre;
My 117 Ny max /2)*€2= 31,7*%0,23 =7,29 xre*em;

Ji_1 =
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1) Ha cpes

0.5Nw mav
< Npg
¥ Mg pg

Nuv ax /2731,7 I
n=2 — 4HCIO 3aKJIENOK B COEIMHEHHH;
ny=1— umcno padoyux cpe30B 0IHOH 3aKNENKY;

N =1480 H=150 krc — pacu&THOE YCHITHE Cpe3a UL OQHOH 3aKkIénku no Tabm. 2.2

HACTOAINEH METOIMKH.

27— 16,0 < 150x2c = Ny

241

2) Ha cMaTHE COSIUHASMBIX 3MeMEHTOB. OBaIbHOE OTBEPCTHE.

0,5Ny max
Safwmax -7
n*0,5d*t O' Ry

Nii max /2=31,7 xre;

n=2 — YHCIIO 3aKNENOK B COSTHHEHHH;

d=0,51 ¢cM — mupHHa OBATEHOTO OTBEPCTHA AT 3aKNENKH;

t =twanp=0,16 CM — TOMIHHEA TONKHA HANPABIAIOIEH;

R,=135 MIIa=1375 KI'C/CM’— PACHSTHOE COMPOTHBITEHNE CMATHEO MEMEHTOB, COEMHIEMBIX

saknEnKaMu 1o tadm, 2.1 HacToAmed MeTOINKH.

31,7

—— = i . 2
240,5+0,51%0,16 388,0 < 0,7 + 1375 = 963xac/cn

6.5.4 PacuéT y3Ia KpenneHus KPOHINTeRHA K CTeHe

KpOHL[ITBﬁH KPEIIUTCA K CTeHe OJHHM aHKCPHLIM SIICMCHTOM.

N w_max {
- .

PHEE

¢ =
IE
b
T
i, |
igRa
(¥

.
———y
s

Pucynoxk 34 — PacuéTHas cxeMa juls IPOBEPKH aHKEPHOTrO DJIEMEHTA Ha BLIPBIR
Y CHIHS BEIPHIBA B aHKEPHOM 3JIEMEHTE ONIPEAensIoTes 1Ko dopmyie
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Ny - (e3+c¢)

N, =~ <
rae Ny max =63,4 KrC;
e;=0,55 cM;
¢=2,23 cm;
il 63,4 - (0,55 + 2,23) — 79,0 < Ny,

€ 2,23

6.6 TIpumep pacaéTa yemiIeHHOI0 KpoRmreiua,
O6aHL0BKA U3 KepaMoIpaH  HBIX ILIMT.

6.6.1 I/chd,qule JIaHHEIE
3panue TPIMOYTOIBEHOE B [ITAHE
MecTo cTpouTenneTia 11l BeTpoRoii pafioH.
Twun MmecTHOCTH B.
1T paiton no rononéNHOH Harpy3Ke.
BricoTa 3panws 75 M.
(Pacﬁe”r 3IEMEHTOB HEOOXOLKMMO BLITOJIHATE C Y4CTOM DKBHBANEHTHON BEICOTHI 34AHH)
BricoTa staska L=3,3 M.
OOGnmuIIOBKa W3 KepaMOTpaHUTHBIX INTHT pasMepoM 600x600x10 mM. Gesr=25 Krim’
Hanpasusttomias — [Tpoduns Hecymuit [1-o6pasusiit HIS-GU-75 Giup=1,68 kr/M.
[Tar nanparngtomx B=600 MM, B yrnosoif 3oune B=300 mm.
ITnuta o6TUIIORKE paboTaeT 110 OAHOIPONEHOH CXeME B TOPH3OHTANBHON IIIOCKOCTH B
cepenuHe (bacla)la 3JIAHUsI B 110 JRYXIPOIETHOH CXEME B YIIIOBOH 30HE.
PacuyeTHas cxeMa HApaBISIOIIMX — TpexnponéTHas danka L= L=3,3 M.
Kpommrreitn HIS-BR-XL-160150.
Be1poRas Harpy3ka Ha BeICOTE 75 M IIpHHATA:
yrioeas 3oHa w=—283 Kkre/M’; Bee 3ganuie w=+(—)154 kre/m” 110 Tafl. 2 IPHNOKEHHS,
Matepua anroMHEHeRbH crnas 6063 T6 t <10mM  R,=135MIla=1375krc/cm’
Bhimomsem pacuéT yCHICHHOr0 KPOHIITEHHA PACIONIOKEHHOTO B YITIOBOH 30HE 30aHu4.
KepamorpauutHas miaTa paboraeT kak Apyxnpoiéraas danka. Kosgguuuent Hepaspe3sHOCTH A4
TTPOMEKYTOUHOH onopst 1,25,
6.6.2 CoucTaHHe Harpy30K COOCTBEHHBIH BeC T BETPOBas HArpy3Ka
Harpy3ku Ha KpOHIITEHH
P= Goan* Yorn™ L* B+ Guunp™ Yiap * L=25,0%1,1%3,3%0,3+1,68%1,05%3,3=33,0 krc.
N,,#l,l *1,25%w*B*L=1,1*1,25%283*0,3*3,3=385,2 krc.
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CeyeHnn OL4HOW BETBU YCUNEHHOTO KPOHWTENRA

1-1 2-2 3-3
3.8 4

4.0

150
kS
150

=
150
>

Pucynok 37 — CeueHHUS 0HOHW BETBY CIIAPEHHOTO KPOHIITEHHA
1) — pasmep c ya&ToM prIEHUS

PaccMaTpiBaeM OJHY BETBR KDOHINTEHHA.

Harpyzku Ha OJIHY BETBE KPOHILUTEHHA
P/2=33,0/2=16,5krc¢;
N,./2=385,2/2=192,6 krc;

Ceucnue 1-1 oxHo#t BETBH KpoHIITEHHA

Niog  Mygg | Myaon Ry

+ =—=
A1 Wiai-1 Wia-1  ¥n

rae Nig= N,./2=192.6 krc;
My 1= (P/2)*e1=16,5%2,5541,25 krc*em;
e;=2.5 cM;
M, 1= (Ny/2)*es=192,6%0,27=52,0 xrc*cm;
es =(0,16/2)+0,38/2)=0,27cm;
Ay =15,0%0,38=5,7cm’;
Wy 11 =14,25em’;
W, 1.1 =0,361 cm’;

Ry, ¥» — cM. BBILIIE;

1926 , 4125 | 52,0

- . 2
0317 570 T Ta2s T oaer 181,0 < 1375kec/cm* = R,,

Ceuenne 2-2 010N BETBH KPOHIITEHHA

Nz—2 + My 22 + My 22 < Ry

_ dpz Wiz—2 W2 ¥n
rae Nao= N,,/2=192,6 krc;

My 2.0= (P/2) *e,=16,5%15,9=268,7krc*cm;

g2 =16,0-1,0-5,0/2-1,1=11,4 cM;
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My 1.1=(N,/2)*e6=192,6*0,28 =54,0 krc*em;
s =(0,16/2) + (0,4/2)=0,28 cwm;

Aa =15,0%0,4=6,0cm’;

Wy 22 =0,4%15,0%/6=15,0 cm3;

Wy 52 =15,0%0,4%/6=0,4 cv’;

Ry, ¥n - CM. BBIIIIE,

192,6 . 2687 = 54,0

=——+—4+—=18 kec/em® = R
022 =~ + oo + o 5,0 < 1375kec/ y
Ceyenne 3-3 olopHOH YacTH KPOHIUTEHHA

My 3-3 < Ry

Wi3-3 ~ ¥n

rae My 3= (N,,/2)*e3=192,6%2,08=401,0 xrc*cm;
e; =1,80+0,24-1,6/2=2,08cM;
Wy 33=0,4 CMB;

O3-3 =

Ry, ¥» — CM. BBIIIE.

401,0 _
04

@ p = 1002,0xec fem? < 1375kec/em® = R,

Ceuenue 4-4 oITOpHOH YacTH KPOHINTEHHA

. - My 4—4 < Ry
1 Wy ams ~ Vn

rae My 44— (N,/2)*e4=192,6%1,85=356,0 xrc*cm;
e4 =1,80+1,5-1,0=1,85 em;
Wy aa= W, gt 2¥W™, 14 =0,4 +2¥0,045=0,409 cm’;
2 —yncno PUKCHPYIOMKX 11aH0 B cedeHuu;
ka_.44 =Wy 3.3=0,4 oM
WY, 44 =0,045 oM’

Ry, Yn — CM. BBIIIE;

356,0
04t = §pog = 870,0 < 1375kec/cm* = R,

BuiBoa: ycHIeHHBIH KPOHIITEHH YA0BIeTBOPAET TPeOOBAHHAM NPOYHOCTH.

6.6.4 Pacy&r y3na KpelyieHHd HanpaBlgioIlel K KPOHINTCHHY

PaccmarpuBaem oaHy BeTBb KpoHirreiina, Halparnstomue kpengrcd XK OJHoH BETRH KPOHIITEHRHA
4yeTslpbMa 3aKknénkamMu AI/A2 @ 4,8 MM (cM. prc. 35). Yien paccunThBaeTCa Ha Cpe3 3aKnEnoK 1
CMATHE COCAMHACMBIX JIEMEHTOB.

1) Ha cpes

2 2
J(0,5¢PY2 +(0,5N,.) <N,
TeTlg

Coueranue coOCTBEHHEIH BeC + BETPORAN HATPY3KA

P=33,0 xre;



N,=385,2 kr¢;

n=4 — YuCHo 3aKNENOK B COCOHHEHHUH,

ng=1— uncno pabounx cpe30B 0IHOH 3AKIETKHY;

N =1480 H=150 krc — pacuéTHoe ycunue cpeza uid OTHOH 3aknénky no tab, 2.2

HACTOANEH MeTOIHKH.

J(0.5+33,002 +{0,5+365,2)2
4%1

= 48,3 < N, = 150rec

2) Ha cMsaTHE coenuusaeMEIxX aneMeHToB. Kpyrnoe oTBepeTre

J(0.5+P)Z +(0,5N,,)?
nad*TE

< Ny
P=33,0 xrc;

N, =383,2 krc;

n=4 — gucno 3akNENOK B COCIHHEHHH;

d=0,51 cM — uaMeTp OTBEPCTHS TS 3AKIENIKH;

2.t Ttaanp=0,16 CM — TOMIIMHAA CTEHKH HAIPABNAIOMEH;
tiporn=0,4 CM — TOTIIIMHA CTEHKH KPOHIUTCHHA.

o eMmaTuro Xpyriore oTBEPCTHS B CTEHKE HAPABISIONICH

4 (0,5%33,0)% +(0,5%385,2)2
4x0,51%0,16

= 592 < 2140 kec/cm® = Ry,

Brisoa: yzesn kpenieHHa HanpagpJsiolielf K KPOHIITEHHY y0BIeTBOpsAET TpeboBaHHAM

MPOYHOCTH.

6.6.5 Pacu&r y3nma KpeIlicH!s KPOHIITEHHA K CTEHE

PaccmaTpuBaeM 0/IHY BETBB KPOHINTEHHA, KOTOPAs KPEIHTCA K CTECHE ABYMS AHKEPHBIMH
3IEMEHTaMHU. BBH1Y OTCYTCTBHA TAHHLIX 10 HCIIBITAHHIO AHKEPHBIX 3T€MEHTOR, JUTT IPHMEDA,
IpUMeEM aHKeiJ-mHHJIbe M10 OSA «HILTI» ¢ HomuHansHOR MTyOHHOM aHKeporku 60 MM. Harpyska

Ha BBIPEIB I10 JIaHHbIM «PyKoBO/ICTRa 110 YeTaHOBKE aHKepHBIX Kpennenui, HILTI 2000» pagna 12,8
kH=1280,0 xre.
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Pucynox 38 — Pacu€rnas cxema [yist IPOBEPKH
: AHKEPHOI'O 37IEMEHTa Ha BEIPBIB
CoueTanue cOOCTBEHHBIN BeC + BEIpoBas Harpyska

Yeumus, neicTyronie Ha Haubonee HArPyKEHHYK aHKep-UIUnepky Ne 1(BepxHsasn)
N, /2=192,6 kre;
P/2=33,0/2=16,5xrc
Mp=(P/2y*e;=16,5 *12,5=206,3 xre*em;
My, = N,/2*(extc) =192,6%(3,3+1,5) =924.5 xrc*cm;

TJe e1'=12,5 CM;
e=3,3 cM™.
Tak Kax yCHING BLIPBIBA B HaHOOMESE HATPYKSHHOH aHKep-miiske Nel onpesensiores no

bopmyne

re N=2 — HHCIO aHKSp-IITHIEK;
a=10,0+2,5=12,5 cm;

c=1,5¢cm

BoIBoj: y3en KpemuieHus YCHJIeHHOr0 KPOoHIITeHHA K cTeHe YA0BIeTBOPAeT TpeGoBaHNAM

NPOYHOCTH
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7 Pacuér RastMMepoB

7.1 Pacuér pajgoBore KagMmMepa
NPH KPeicHMH KePAMOTPAHHTHOM MUIATHI K ABYM HANPaBJIAIO MMM

CxeMa pacIionoKeHus KISMMEpOB IoKa3aHa Ha pHe. 39.

1 g
e oo
NN
oo L
o
B - b=600  _}
}I:
indl| N} )y}
LjJ
. B=600 _

Pucyrok 39 — CxeMa pacrionoxeHus KISIMMEPOB

7.1.1 Pacu&r nanox knaMmMepa Ha IpodHOCTE

OB6muit Bujl pAUOBOTO KIIMMepa IIokasaH Ha puc 40.
8.t
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Pucynok 40 — Obmuil BHJ pAA0BOTO KIIAMMEDPA

7.1.1.1 Coueranne Harpy30K coOCTBEHHEIN BeC + BETPOBAS HATPY3Ka

Pacuérnas cxeMa nanku KisMMepa lpuBezeHa Ha puc. 41. JlagHasg cxeMa noaydena Ha OCHOBE
MHOTOUHCIIEHHBIX HATYPHBIX HCITBITAHUH KISIMMEPOR. B KaAMMepax npoBepseTcs Ha IPOUHOCTh
ceueHust Tamku 1-1 1 2-2 | y3eN KpelIeH:s KISIMMEPOB K HallpaBNsiolled. B pesyibraTe npuiokenus
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HATrPy30K Jranka kisMMepa nedopMupyercd # cuna N,,/nj AeHCTBYET ¢ 3KCHEHTPHCUTETOM

e1=2,5 MM, cuna P/ny — ¢ 9KCIIEHTPHCHTETOM €5, 3aBUCAIIHM 0T KOHCTPYKITUU JTATTKH.

Hetdopmauuns
nanku =
T
1-1, 2-2
e2 (et rw y—é——-?—(
o | bl
i
Ly

SH.MM

Pucynoxk 41 — PacuérHas cxeMa JTaliki KIIMMepa
Harpysky Ha onHy J1anky
CobOcreeHHEIN Bec
P =Pq/ny,
rae  Por= Goan * Yusn™ b*h, xre
G,y — BEC OJHOTO KBAIPaTHOTO METPA TUTMTH OOJUIIOBKH ;
Yoin =1,1 — ko3P dUTIHEHT HAREKHOCTH JUTH Beca O00IHIIOBKH,
‘Ny=2 — KNTHUECTBO JIAIOK, Ha KOTOpPEIe IIepeiaéTcsd Bec IITHTEL;
BeTposas narpyaka
N“F Nn;nn/ 1
rae N, =W *b*h— BeTpoBas Harpyska, IpUXOIAINAACS HA OAHY OONHIIOBOUHYH) [NIHTY, KIC;
W — pacu&THas BETPOBAas HArpy3ka Ha o0MUIOBKY 10 dopMy.ie (3.1),K1"C/M2;
b — mmuprHa MMUTE 0ONHIIOBKY (INar HAllPaBISIONIHX ), M;

h — BEICOTA INTUTEI OOMHAIIOBKH, M;

N — KOMAYSCTRO NATIOK, TIPAXOOAITHXCA Ha OJIHY OﬁJIHI.[OBO‘-IH}’}O ILTATYS

Ceuenne 1_-1

Ny + Meio1 Ry
A1 Wea1 T ¥n

O1-1 =

rae Ny =N, — BeTpoRag Harpy3Ka, IpUXOAgIIasci Ha OQHY NalKy, KIc;
Mx_1_1=N1,.*el — MOMEHT B ceueHHH 1-1, kre*em;
€1=0,25 — paccTosiHHe OT OCH TOPHOHTATIBHOM YACTH JIATIKH KNAMMEDPA 0 OCH IPHANTOKEHUS
CHIIBI N,/ |, CM;
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Ap=b*t - mromans ceucHus 1-1 nanku KiamMMepa, oM

Wy J_1=b1*t2/6 — MOMEHT CONPOTHBIEHUA ceueHus 1-1 manku kasmmepa, cM> ;

Ry —pacuéTHOE CONPOTHRIEHHE MaTepHana KiIaMmepa 1o Tadi. 2.1 HacToAleH METOMKH.

¥ — KO3GDHIIMEHT HA/ISKHOCTH T10 OTBETCTBEHHOCTH y,~1,0 4114 pacueTa 3meMEHTOR
orpaxaeHus (1.9 [4]).

CequlHe 2-2

Nz— I Myz~2 . By
Az—z  Wiz—2 ~ ¥n

T3.2 =
rge  Nao=Ni. = N, ~ BeTpOBas Harpy3ka, IpUXOAAIIascs Ha OIHY JalKy, KIC;
N, — CM. BBIIIE;
My 2.2=N,*e+P*e; — MOMEHT B CEUCHHH 2-2, KTC*CM;
€} — CM. BBILLIE;
P - cobciBennbiit Bec 00NMHIIOBOYHOH MUTHI, IPHXOAAIIALCS HA OQHY JAIKY, KI'C,
€7 — PACCTOAHHUE OT OCH TIPHIIOKSHUH CHNBI Pyy/ny o cedenns 2-2, oM ;
A= Ay
Wi 22=W 11
Ry, Yu — CM. BhILIE.
7.1.1.2 Couetanye HATPY30K COOCTBEHHEIH Bec + rojonémHast Harpyska + 60% BeTpoROH HAPYIKU
(na yuactkax dacaga seiue 100m).
ITopsinok pacuéra NanoK KIsSMMepa Ha JaHHOE COMEeTanHe Harpy3oK ananorvuen m. 7.1.1.1, Ho mipH
3TOM BeTpoBas Harpyska pasra 0,6% N,,, sHaueHHe P onpegensercs no gopmye:
P=(Pps +Pex )/nl
rjie Pre=2%b*h*i;
2 — YUHTHIBACT OOJENEHEHHE C JIBYX CTOPOH IUTUTHI,
b; h — cM. Boime;
i* — pacuéTHOC 3HaYCHUE TIOBEPXHOCTHOH rononéNHOR HArpy3KH oM. 1. 5.1.2 HacTogel
METO/[HKH.
7.1.2 Pacuér RepTHKAIBHOIO CEHEHRA KIMMEpa Ha IPOYHOCTh
[Ipu neficTBUE BeTpOBOH HArpy3KH Ha JAIK{ KIIIMMEpa Kpasi IINTACTHHEI KISIMMEpa OTTHOAI0TCS B
ropusoHTansHo# miuockoctH. Ha puc. 42 mokazana pacu&tHad cxeMa IJIaCTHHBI KIIIMMeEDa.

PacuéTupM sBisgeTcs ocnalleHHoe OTBEPCTHAMHE T 3aKIENOK BePTHKANBHOE CeUSHHE KISIMMEpPA.

PacuéT BLIMONHSIETCS TONBKO ISt COYeTaHUS COOCTBEHHRIN BeC + BETPOBAsL HATPY3KA.
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Pucynok 42 — PacuétHas cxema [MIacTMHBI KISMMEpPa
BeTpoBas rarpyska, AeHCTBYyIOIIasd Ha ceueHue A-A
Nw: I\Iu'jm/2
rae N,.,_m; — CM. BBIIIE;

2 — oTru6 IIIACTUHEI TPOMCXO;MT OT BETPOBOH HATPY3KH, COOHpAEMOil € NOTOBHHBI TLTHTEI,
Ceuenne A-A

My - R
yod—d < ¥

A Wy 4 Yn

raie My a.a= N, *er
N, — CM. BRIIIIE;
€] — PACCTOAHHKE OT OCH 3aKIIEIKH J0 OCH JNAIKH KIEMMEPa;
Wy a.A — MOMEHT COTIPOTHBIICHHS CEHUCHHS A-A;
Ry, ¥n — cM. BBIIIE.
7.1.3 PacugT y3ma KpelmeHus KIIMMEpa K HarpaB/sroLIei
[Inomane 00IHIIORKH, € KOTOpO#t coOUpaeTes Harpy3Ka Ha OIMH KJISIMMED, paBHa IIOMAIH OTHOH
IUTATHE Ay KIAMMep KpemuTest K HanpaBIstome 9eThIpsMS 3ak1énkaMu A2/A2 nuametpoM 5,0 M.
VY3 pacCUMTHIBACTCA HA CPe3 3aKNETIOK U CMATHE COEIKHAEMBIX JIEMEHTOB OT NEHCTRHA
coOCTBEHHOIO Beca OONUIIOBKY M Ha PACTKEHHUE 3aKNEN0K OT BETPOROH HArPY3KHM.
1) Hacpes
P
n*—ns < Nrs

rne P=P., — mns coveTanusa Harpy30K cOOCTBERHLIH BeC + BETpOBad HATPY3Ka, KI'C;
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P= Py +Ppep— MUK cOUETaHHS HArpy30K CODCTBEHHEIH Bec + FONONEAHAS HAarpysKa +
60%, BeTPOBOM HArpy3KH, Kre (Ha ydacTkax (acana Belme 100m);

Tl — YHCJIO 3aKIETIOK B COSIMHECHHH;

fl— YUCIIO PAaGOYHX CPE3OB OHOMN 3AKIEIKH;

Nys — pacuéTHOe YCHIIHE cpe3a I OJHOH 3aKIENKY 110 Tabu. 2.2 HacTosleH METOTHKH.

2) Ha cMsTHE cOeIMHAEMBIX JIIEMEHTOB

P
<
nxdsIt 7 Rrp

rae P=Pq,— mis coyeTanus Harpy3ok coOCTBEHHBI BEC + BETPOBAS HArpy3Ka, KIc;
P= Pu; +P ey — JUIS cOYETAHHS HATPY30K COOCTREHHEIH BeC + rononéanas Harpyska + 60%
BETPOBOM HArPYy3KH, Kre (Ha yuacTkax ¢acana seie 100m);
n — THCIIO 3aKIEN0K B COCTHHCHIH;
d — IMaMeTp OTBEPCTHSA IS 3aKJIENKH;
3t — HauMeHbLIAs CYMMapHAas! TOIIHHA 3TeMEHTOB, CMHHAEMEIX B OJIHOM HAPaBICHKK;

Rrp— paC‘-IéI‘HOC COIIPOTHBIIEHHE CMATHIO 3JIEMEHTOB, COCAHHACMEBIX 3aKIENKaMH 110 Tad.

2.1 HacToguiell METOIHKH.
3) Ha pactsixenne
N,/n <Ny
roe N; — pacTArdBaroiee ycHIKe, AeHCTBYIONEE Ha O/IHY 3aKAEIKY,
Ny=Ny._nn= w *b*h —17s couetanus Harpy3ok coGCTBEHHBIH Bec + BeTpoRas HarpysKa, KIc;
N,= 0,25*N,, ny — A% COUETAHHsI HATPY30K COOCTBEHHBIHM Bec + rononénqas Harpy3ka +
25% BeTpoRO# HATpY3KH, KTc (Ha yyacTkax Qacazna seime 100M);
ﬁ — YHCIIO 3aKIEN0K B COCIUHEHMH,

Ny — pacuéTHOE YCHIIHE pacTsKeHHs 15 0/(HOH 3aknénky 1o tabm. 2.2 HacTosmiei

METOMMKH.,

7.2 PacyéT psoBOTO KIAMMEpA,
PACIIOIOKEHHOT0 HA IPOMEKYTOYHOH HanpaBAAOI el

Cxema pacrionoXkeHHs KIIMMEPOB Iokasana Ha puc. 43. [lnura o6nunoBKkH paboraeT Kak

L[ByXl’lpOJ'IéTHaH Oanka, ClIeoBATEIBHO, 1IpH CIIpeACICHUH BETpOBOﬁ HarpyskKH Ha JallKH KlIasMMeEpa

HAJ0 YUUTHIBATH KO3((HUIHEHT HEPA3PE3HOCTH.
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Pucymok 43 — CxeMa pacTonoxeHus KIIMMEpPOB

7.2.1 Pacu@r manok xnsmMMepa Ha IpoYHOCTh
Pacuét BBRHIONMHAETCS aHanoryyHo n. 7.1.1 HacTosmiel MeTOMMKH, HO TIPH 3TOM Harpys3KH,
HPUEXOIsAUTHECS Ha OHY NANKy PABHBL:
A) I coueTaHMs HArpy30K COOCTBEHHEIM BeC + BETpOBas Harpyska
Cobcrpennblii Bec
P =Pn:1/ 1z,
rrie Py — oM. BRIINE;
‘N9y=4 — KOMHYSCTRO JIATIOK, HA KOTOPBIE TepeHasTes BeC IINUTEL
BerpoBas Harpyska
N,,« = N,.._lfnl .
rae Ny (=Kuep*B*w*h — BeTpoBas narpyska, IpuxofsIlascs Ha IPOMEXKYTOYHYIO
HAIpPAaBIAONIYIO 0T OJHOH IIUTEIL, KIC;
kuep=1,25 — xoatbHIMEHT HEPA3PEIHOCTH SISt ABYXIIPONETHON Oanky,
B — miar manpapisitonux, M;
W — pacuéTHas BeTpOBas Harpysxa, Kre/m’;
h — BEICOTA ITHTEI OOMHMIIOBKH, M;
1 =4~ YHCNO JNANOK KIISMMepPa, KOTOPBIMH OJIHA TIIHTA KPETHTCS K TTPOMEXYTOUHOH
HATTPaBISFOIIEH.

B) a1st coucTanyst Harpy30K coOCTBEHHLIH Bec + romonéanas Harpyska + 60 %% seTpoBo#l Harpy3ku

(na yuacTkax ¢acana seime 100M).



CoOCTREHHEIH BEC
P =(PartPuima,
roe Pon: Pagy — ¢M. BEIIE;
No=4 — KOJHUYECTBO JIANOK, HA KOTOPEIE EPeIasTCA BEC [IIIHTHI,
Berpopas Harpysxa
0,25*¥N,, =0,25* Ny, i/ny ,

rnie N, | —CM. BEIIE;

n,=4 — YHCIIO JIANOK IJIIMMEPa, KOTOPEIMHE OJHA [IITHTA KPEIIHTCH K IPOMEKY TOUHOH
HAallpaBJIAIOLIEH.
7.2.2 Pacuét BepTHKAILHOIO CEHCHHSA KIIIMMEDPA Ha IPOYHOCTE
PacuiT BHIIONHISTCS AHATOTHTHO 1. 7.1.2 HacTosmel METONMKH, HO IIPH 3TOM BETPOBAS HArPY3Ka
N,, paBHa
Ny =N, 17kaep*B*w*h
tie Kyeps B; w; h—cm. Beue.
7.2.3 Pacu@t y3na KpenneHus KisMMepa K HalpasJIsiomeH
Knammep kpendTes K NPOMEKYTOTHOH HalpaBIsiuowe 9eTEIphMS 3akménkaMu A2/A2 nHaMeTpoM
3,2 MM. Y3€II PacCUMTHIBAETCA HA CPe3 3aKAENOK H CMATHE COe/IHHSEMBIX IIEMEHTOB OT JAeHCTBHS
coOCTBEHHOTO Beca OONHMIIOBKH H Ha pacTaKeHHe 3aKIENOK OT BETPOROH HATPY3KH.
1) Ha cpes
' P

TN g

< Nps

rine P=P,,/2 — ans coueTaHus HATPY30K COOCTBCHHLIH Bec + BETPOBAT HATPY3Ka, KIC,
P= (Puy +Pren)/2 - AN4 cOuCTAHMS HATPY30K COOCTBEHHBIH BeC + rononéHas Harpyska + 60%%
BETPOROM Harpy3ku, Krc (Ha yuacTkax (acana sermre 100m);
2 — KIISIMMED Ha TPOMEKYTOYHOH HarpaBISiOIeH BOCIPUHAMAET BEC IOJIOBHHEI [THTEL
n; ny; Ny — CM, BBIIIE;

2) Ha cMaTHe coeMuHsEMBIX 3IIEMEHTOR

P
< R
nxdsIt R, p

rae  P=Pp;/2 — 1t codeTanus Harpy3oK coOCTBEHIBIH BEC + BETPOBAT HArPY3Ka, KIC;
(na yyactkax ¢acana Beime 100m);
2 — KIAMMED Ha NPOMEXYTOUHOH HAMIPARNAIOMEH BOCTPUHUMAET BEC MOJTOBHHEL IUIHTEL
n; d; 3't; Ry — cM. BrIIIE;
3} Ha pacTsaxeHue
N, m <N,

rie n; Ny— cM. BRI,
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Pucynok 45 — Arpad crexnodubpobetona EQ-AG
Pacuernas cxeMa

— M = 0. 49N.. Krc
(2,34 2,4) ) W
— M = 0.51N.. Kkrc
(2,3 +2,4) ! W
Ceuenuce a-a
Tome =t S5

My 2-a= B¥e1— MOMEHT B cedelHtH a-a, Kre*cMm;
€1=29,5-2,0-24,0=3,5 MM=0,35 cM — pacCcTOSHHE OT OCH [IPUIT0KeHHS ONIOPHOH peakn B
JI0 cedeuns a-a (1o depTexy arpada);
Wy _a_a:bl*tlz/ﬁ — MOMEHT CONPOTHBIECHHS ceueHns a-a arpada, o’ :
by- mupuna arpada; b;=4,0 cm;

t\~ TosmuHa arpada B cedeHHH a-a; t;=0,2 cM;

Ry — pacyérHoe CONPOTURIEHNE MaTepHala KPETHTEA 1o Tadn. 2.1 HacTOAMICH METOIHKY .

Vn — KO3 (UIMEHT HAJIEKHOCTH MO OTBETCTBEHHOCTH ¥,~1,0 Jurs pacdera 3neMeToR
orpaxacuus (tadnuua 2 [9]).
Ceuenue 6-6

— Mea-i o By

T5-3 Web-i ~ ¥n
e My 567A* e — MOMEHT B cedenmH 6-6, kre*em;
Ry; ¥n — CM. BRIIIE;
e; =1,8 ¢M — paccTosSHKE OT TOUKH NPHIIOIKEHHS ONOPHOH peakiuy A 70 cevyenus 6-6 (1o
yepTexy arpada);
' 3

*

2
Wy 6.6=b1*t27/6 — MOMEHT CONIPOTHRIEHU cedeHus 6-6 arpacda, cM
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8 IIpumepsl pacuéra kKIAMMEpPOB

8.1 Ilpumep pacuéra pagoBOro KIAAMMeEDA,
PAaCIoN0KeHHOr0 Ha OCHOBHOM HalpaBAAIOINeH

8.1.1 Ucxomuoe gaguble M. 11. 6.6.1

Martepuan KIAIMMEpa — KOPPO3HOHHOCTORKAS cTamb MapkH 12X17 tonuruno# t=1,2 MM. Ry=
170 MT1a=1750krc/cM.

PaccMarpuBaeM KISMMED, pacloNOKSHHBIA HA HIIWTE B cepeinHe 31anus (pagoeas 3oHa). [llar
HanpaBmfome 600 mMM. TImuTa 06NUIIOBKH padoTaeT Kak ofHouponéTHasd danka. Cxema
PACIIONOKEeHUS KIAMMEPOB TI0Ka3aHa Ha puc. 39,

8.1.2 PacugT manox KisMMepa Ha IIPOYHOCTE

8.1.2.1 CoueTtanne coBCTBEHHLIH BeC + BETPOBAd HATPYIKA

Harpysku fa 0/IHY NAIKY KIsMMepa
CobcTreHNBIH Bec
P =Py, /=10,0/2=5,0 kre
rae P=P.= Guan * Vean® b*h=25,0%1,1*0,6*0,6=10,0 krc
;=2 — gHCIIO JIAIOK, HA KOTOPLIE OIHpAeTC OTHA TLUTATA,
Berposas Harpyska
Ny = Ny np /my=w* B¥h/n1=154,0*0,6*0,6/4=13,9 krc
roe w=154,0 KTC/M® — pac4€THad BETpOBas HAIPy3Ka B CEPEMHE 3/1alus;
B=0,6 M — mar HAIPABJISIONINX;
h=0,6 M — BEICOTA ITJMTLI,

;=4 — YHCII0 NanoK, KOTOPLIMK IUTHTA KPENWTCS K HAPABIIAIOLIHM,

¢P/n2

0252 D 1-1, 2-2

NW/n1 y‘

*-L | b1=10,0

el1=25

il

)&
1,2
|

t

L

on M Ry
Pucynok 46 — PacuéTnas cxeMa JTallku KIAMMepa
Ceuenue 1-1

Ni—g + M 11 < Ry
A1-1 Wii-1 T ¥

Fy—q =

roe Np.=N,.=13,9 krc
My 1= N, *e;= 13,9 *0,25=3,8 xrc*cm;
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61:0;25 CM;
Ap=b *t=0,12%1,0=0,12 om*;
Wy 1.1=b#t%6 =1,0%0,12%/6=0,0024 cm’;
o1.1=(13,9/0,12)+(3,8/0,0024)=1699,2<1750 xrc/em’=R,
Ceueyne 2-2

+ My =gy < G
da—z  Wiz—z2 ~ ¥n

rome  Noo=N; =139 xrc;
My 2.0=N, *e+P*e,=3,8+5,0*0,2=4.8 xrc*em;
Azp= A1=0,12 e’
Wy 22 =Wy 1= 0,0024 eM;
02.5=(13,9/0,12)+(4,8/0,0024)=2115,8>1750 xrc/em™=R,
Ceuenue 2-2 He ynoBneTBopser TpeboBanusM IpodHocTy. ns obecneyennd TpeboBatnit
MPOYHOCTH ceueHHs 2-2 MOKHO!
- 3aMeHHTh cTaTh Mapku 12X18H10T ¢ R,=2050 kre/em” na crams Mapky AIST ¢ R,=2500
kre/em?;
- YBEIHYKTE TONIIKHY 00 t=1,5 MM (IIOATBEPANTE PACIETOM).
Npcg . Mygez

Ry
+ s S
Az—z  Wiz2 ™ ¥n

Oz—2 =

e N;.z-: N4=13,9 xre;
My 227N, *e)+P*e;=3,8+5,0*0,2=4,8 krc*cm;
A= A4=0,15 CMZ;
Wi 22 =W, 1= bi*t/6 =1,0%0,15%/6=0,00375 cv’;
022=(13,9/0,15)+(4,8/0,00375)=1373<1750 Krc/CMZIRy
Ceuennre 2-2 yIOBNEeTROPAET TPeOOBAHUAM IPOTHOCTH
8.1.3 PacuéT BEPTUKAIBHOIO CEHEHHS KIAMMEpPA Ha IIPOYHOCTE
PacuéTuas cxema IUIaCTWHELI KIIMMepa [10Ka3aHa Ha puc. 42. PacuéTHrIM ABNSICTCA ocnadiIeHHoe
OTBEPCTHAMM IS 34KNENOK BEPTHKANBHOE CEUCHHE KiaMMepa. [InacTiaa knamMMepa IpoRepseTcs Ha
JeHCTBHE TOIBKO BETPOBOH HATPY3KU
BerpoBas Harpy3xa B Ce4eHHH A-A
N,=Nyy /2=w* B*h/2=154,0*0,6*0,6/2=27,7 xrc
rae 2 - OTrH6 MIACTHHEL TIPOKWCXOIUT OT BETPOROH HArpy3kH, IeHCTRYIOEH Ha Be Janki
KIIMMEDa,;

Ce LleHVHe A-A
My a— R
y_A—=d < Y

Ty_y4 = =
A=A Wy ni—a ¥n

roe My aa= N,*e1=27,7%1,2=33,2 krc*em;
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e; =1,2 ™M — 110 YEpTeXY KILIMMEpPa;
Wy a-a =0,03766 CM®- MOMEHT COTIPOTUBIEHUS ceHeHus A-A;
Ry, Yo — CM. BBIIDE.
Oa.A=33,2/0,03766 =881,6<1750 krc/cm’=Ry
Brigoa: miacruHa KIMMepa YI0BJIAeTBOpAeT TPefoBAHMAM NPOTHOCTH.
8.1.4 Pacuér y3na kpemyieHrs KISMMEpa K HallpaBasAioned
KisMMep KpemuTes K OCHOBHOH HarpaBistomme# 1eTblpbMsa 3aknénkamu A2/A2 guameTtpom 5,0
MM. Y3eN pacCHUTHIBASTCH Ha CPe3 3AKIIEMOK H CMATHE COCIHHAEMBIX 3JIEMEHTOB OT JEHCTBUS
coBCcTBEHHOIO Beca O0MALIOBKH UM Ha pacTsKeHHe 3aKUIENOK 0T BeTPOBOH HArPY3KH.
8.1.4.1 Coueranue coOCTBEHHbIH BeC + BETPORAA HArPy3Ka
Harpysku Ha OOHH KIAMMED
CobcTBenHEIH Bec
P=P,, =100 krc
BetpoBasd narpyska
Ny=N,. np =w* B* h=154,0*0,6*0,6=55,4 xrc
1) Ha cpez

P
<
n¥ng N

rae  P=10,0 xre;
n=4 — UMCcno 3aKNENCK B COSHHCHHH,

ng=1 —9ucyo pabounx CPe30B OJHOH 3aKICTIKY;

N=1500 H=150 xrc — pacuétHoe ycunse cpesa ans ogHoH 3aknénku mo Tabn, 2.2 nacTosmei

METOIHKH.
' N, =10,0/(4*1)=2,5<150 krc = Ny
2) Ha cMa11e coeIAHsAEMBIX 2JIEMEHTOB

s oo pi
ITpoBepsieM cMATHE aMOMUHHEBOH Hanpasnstomed Rp=2140 kre/em”

<R

e =
roe  P=10,0 kre;
n=4 — qUCJI0 3AKTENOK B COSTHHCHITH;
d=0,33 cM — ZHaMeTD OTBEPCTHS [AN1d 3aKNEIKH;
>t=2,0 —TONIMHA HANPARILIIOIEH;
10,0/(4*0,33*0,2)=38,0<2140 kre/em™= Ry
3 Ha pacfﬂﬁceﬁne
N, /m <Ny
rae N,~=55,4 xre;

=4 — YHCJIO 3AKIEIIOK B COSIMHCHIH,
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Npn =2000 H=200 krc — pac4éTHOE YCHIHE PACTSIKSHUS JITA OHOA 3aKIETKH 110 Tad.l,
2.2 nacrosimes METOJTHKY.

55,4/4=13,5 <200 xrc =Ny,

8.2 Ilpamep pacuéra arpada

8.2.1 Ucxomuwie pauuble

WUcxoausle M. 1. 6.6.1

Martepuan arpada — anromunuessti citas AJI31 T1 Ry=120 MIIa=1250 Kr/en’.

PaccMatpusaeMm arpad, pacmonwkeHHEI B YII0BOU 30He Ha BEicoTe 75 M, [Ilar HampasIgionux
600 MM. CxeMy pacrionoxeHHs arpad cM. puc. 44.

8.2.2 Pacu&T arpadyvl Ha IIPOYHOCTE

8.2.2. [Tanienw KpellnTes Ha YeThipe kpenutens. [lanens umeeT pazmepr! 600x600MmM.

ColcTBerHbIHA Bec 0OIHIOBKY BOCIIPHHUMAET FOPUIOHTANLHAS HalpaBIgiOInas. Arpad

cTexknodpubpobdeTona pacCYUTHIBAEICH TOJILKO HA BETPOBYIO HAIPY3Ky.

14,5
B
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&
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Pucynox 47 — Apad EQ-AG ¢ ero pacu&THEIE CXEMBI

Berposag Harpyzka
Ny = Ny np /m=283,0*0,6*0,6/4=25,5 xrc
rae Ny = w*B*h — Berponas Harpyaxa, IpEXOAAIIAACS HA OTHY ITHTY;
w=283,0 xr'c/M’ — pacudTHas BETPOBAs Harpy3ka B YIIIOBOH 30HE;
B=0,6 M — war HanpapnsOIIHX,
h =0,6 M — BEICOTA TITHTHL,

n=4 — cM. BELIIIE.
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_ N, x23
(23 +2,4)

N, X 2,4
(23 +2,4)

= 0,49N,, = 12,5krc

= 0,51N,, = 13,0xrc

Ceuenue a-a

My e 44 R
O,y = 2% = —— = 163nec/cm® < = = 1250kec/cn®
Wy a—a 0,027 Yn

My .= B¥e1=12,5%0,35=4,4 krc*cM — MOMEHT B CCUEHHH a-a;
€)=0,35 cM - paccTOSHKE OT OCH HPHITOKECHHS OIOpHOH peakuuu B 1o ceuenns a-a (1o
YepTeIKY KPESITHTEIA);
W _;,.ﬂ:bl*t12/6=4,0*0,22/6=0,027 cM> — MOMEHT COIIPOTHBIIEHHSA CEHEHHMS a-a KPETIHTENs,;
Ry — pacuéTHoe COMpOTHBICHHE MaTEPHAIa KpenuTens 1o Tadn. 2.1 HacToAIeH METOIHKH .
¥n — KOPOHUMEHT HAZSKHOCTH IO OTBETCTBEHHOCTH ¥,=1,0 17T pacueTa 31IeMCHTOB
orpaxaeHus (1.9 [4]).
Ceueunte a-a y/ioBJeTBOpAeT TpeGoBaHHAM NPOUYHOCTH.
Ceuenue 6-6
Ry

Mygg _ 234 _ 867nec
L0 = 3 < % = 1250xzc/cm®
Wy g—5 0,027 car? Yn

Os—5

e M s5=A* €,=13,0%1,8=23.4 krc*cM — MOMEHT B ceueHnH 0-0;
Ry; v — cM. BBIIE;
ez =2,3-0,5=1,8cM — paccTosHHE OT OCH IIPUIOKEHHS OIIOPHOH peakUuu A 1o ceueHus 0-0
(10 YepTeKy KPESITHTEN);
Wy 567D *t22/6=4,0*0,22/6:0,027 CM® — MOMEHT COMPOTHUBICHHS ceueHys 0-0 Kperurens,
Ceuenue 0-0 y/1oB1eTBOPAET TPeOOBaAHHAM MPOUTHOCTH.

Cedenne B-B

My ey 687 R
g, = = 200 = OCdApac/en® < 2 = 1250x2¢ fem?
8—8
Wegws 0,027 Yn

roe My p=B* 5,5=12,5%0,55=6,87 xrc*cM — MOMEHT B CEYEHHH B-B;
Ry; vy — cm. BRIIIE,
Wy _5_5:b1*t22/6=4,0*0,22/6=0,027CM3 — MOMEHT COIIPOTHBIIEHHS CEUEHHUS B-B

Cevende B-B YI0BAETBOPAET TPeOOBAHUAM NPOYHOCTH.
9, PacyeT 00HIOBOYIION MaHe i

Mexanudeckue XapaKTCPHCTHKH KOMITOBHTHRIX JIHCTOB, H3 KOTOPEIX H3IrOTABITUBAIOT

KacceTHBIE IAHEIH, J0IDKHE] OLITh He HIDKe, IpHBeeHHBIX B Tabmume 9.1,
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Tabauia 9.1

1 .| TommuHa KOMIIO3HTHOTO JTHCTA, MM 4,0
TommuHa anoMHHAEBBIX 00THIIOBOK 0,4 10,5
["eoMeTpHYeCKHEe H MEXAHHYECKHE TapaMeTPhl KOMIIO3HTHBIX TUCTOB
4 Bec manenn fr (MakCHMaIIBHELH) 7,6
5. MoMeHT HHEPITUH T (eM™/M ) 0,259 | 0,306
6 MOMEHT COITPOTHBIEHUS W (CMB/M) 1,295 | 1,53
7 Monyne ynpyrocti 06muiosok E (H/vn®) 70000
8 KécrxocTs npy Hirnbe EI (xHem' /M) 1810 [ 2140
9 [Ipeaen mpovHOCTH NIPH pacTAReHke 0OTHIOBOK Ryp= 100
Ryn (Hvd)
10 [Ipenen Texy4ecTH NpH pacTHKEHHE OONMHLOBOK Ryn= 90
Ry (Himm))
11 PacuétHoe conpoTHRICHHE IIPH M3THOE KOMITO3ZHTHEIX Ry = 60
JIUCTOB 110 POYHOCTH OOIHII0BOK
Ry (Himne®)
12 [Mpenen NpOYHOCTH NPH OTCIAWBAHMK OOTHIIOBKH OT Ry= 6,0
cepeBnanl Ry (H/vm®)
13 Koadhdruuent nuneinoro pacinpenus Mm/mrpat. C. 0,024

JIns M3rOTOBJICHHS KACCETHRIX MAHENeH MOTYT Tak K& HUCIONIb30BAaThCH! XOIOJIHOKATAHBIH
OIMHKOBAHHBI MW OKPAUICHHBIH JHCT M3 YINEPOJMCTOH CTalM, XONOZHOKaTaHblk JIHCT K3
KOpPO3HOHHOCTOHKOH Claity (M3 MapoK CTald 1o Tabmuue 2.1), allOMHHHEBBIA JHCT W3 CILIABOB
AMir, AMu3, AMuS u1 Apyrux.

9.2 acaziasg IDIOCKOCTD TIAHETH PACCYHTHIBAETCA KaK ITACTHHKA, 3allleMIEHHAs B OKaMIISIOIHX
pEdpax KacceTHOH MaHeNH NpH COOTHOINEHUH CTOpPoH IaHend b/A <2. Pacu&THas cxeMa I10kalaHa Ha
puc. 49. Ecu B/A > 2, 10 HomryckaeTcsd BBIIOJHATL pacdéT NAHENW Kak Oalnku mWpuHoi 1 M
MmponéToM A ¢ AByMs 3allleMIEHHLIMH KOHIAMH. PacuéTHas cxema II0Ka3aHa Ha puc.48. 3HadcHHA
pacuéTHRIX MOMEHTOB M IpPOTrHOOB [UISL PaBHOMEPHO HATPYKCHHOM IUIACTHHBI ONpPENENsrTCAd [0
tabnune 9.2 coryiacHo prcyHKY 49. B tabnuiie nmpuHsTa TOYKa Havana oTcuéTa koopausar (x=0; y=0),

pacrionocHHas B NEHTPE INIACTHHKH.

thaydtiredisiitinet @
4

A

*A2 wp?
Mpp= _‘;_4 w, -9A

B\-_L_/

Pucynoxk 48— Pacuérnas cxema Hanku

Ha puc. 48 g = wp ()~ pacdéTHas BeTpoBasg Harpy3Ka Ha | M ITHHE OaNIKK ITMPHHEOH 1 M, Xr/Mm.
ITpu pacuéTe NNACTHHLI pacCMalPHUBAKOTCA BEPTHKANLHAY HIIH TOPH3OHTANLHAS 10JI0CA LTMPHHOH
1 M. Jljis Hed ONpEIENSIOTCS HATPY3KA q Ha 1M JTHHBI M M3ruGaroIie MOMEHTH! (OTIOpHHE H

npongTtHeie). [1pn pacdére HA NPOUHOCTE = Wp-(.),



9.3 TIps pOeKTHPOBAHHH KPEIUICHUH KACCETHOH MaHeH K BEPTHKATHHbLIM HATIPABIISEOITHM
PAcCTOSHHUE MEKAY TOUKAMH KpelneHHs pedpa jkECTKOCTH NAHEIH K BEPTHKANbHOH HalpaRgiomei
IoJEHO OBITE He Bomee 500 MM I aTOMHHHEBBIX IaHeneit w 600 MM ans cTalpHbIX. PacueTHas
cxeMa (pacanHON MIACTHHL! HAHETH Ha pUC. 49.

9.4 PacuerHple CXeMbl KacCEThl

a ) TaHeab KacCeThl

Md

R
i

My

™
REERENEENAEDANANREN

Mc
L A
q
Mb Ma
Mx

Pucyrok 49
PacueTuble yCUIHA:
My = Cy X gy, X 4%
M, = Cs X qy x A%;
M, =M, =C3 X qy x A%;
M. =M, =C3%xq, xA%
Tag :
- My; My —mponerHble H3rubaIoIKue MOMEXTEI;
- Ma; Mp; Me;- Mg — onmopubie H3rubaronme MOMEHTHL;
- (w - PacucTHAS BETPOBAs HArpy3Ka, Kreiv;
- ko3boumuentsr Cy; Cs; Cy Cs5 3auMCTBOBAHBI M3 TabJTHLI IUTHT ONMEPTHIX II0 KOHTYPY ¢
koahdunrentom [lyaccona v=0,3, NpUBEICHHEIX B PACUETHO - TEOPETHYECKOM CIPABOYHUKE (CM.
tabmuiy 9.2).
[lporepka NPO4HOCTH CEHEHHS TTaHEIH KacCeThl:

M. .
—es = —8 =R Kre/om’

w. W

X X



rIe:

- Ry - pacueTHO® cOonpoTHBIEHHKE IIpH H3rube (cm. Tabnuny 2,1; 9.1},

- Wy —MOMEHT COTIPOTHBJIEHHS CEUCHUSI OONUIIOBOK TIaHETH MHPHUHOK 1M .

ITposepka ceueHHs MAHETH KACCETH 110 ehopMallisM HE NTPOH3BOIUTES, TAK KAK

KOHCTPYKUMS [1aHeTH paboTaeT B YIPYrol cTagHy d He OTHOCHTCS HH K OTHOMY PacyeTHOMY CIIydaro

(TeXHONOTHUECKOMY, KOHCTPYKTHEHOMY, (MH3HONOTHIECKOMY U 3CTETHKO-IICHXQIOTHHSCKOMY )

cornacuo m. 15.1.1 CI120.13330.2016 «Harpysxu 1 BO3ACHCTBHM ».

i

AVINAN

W

SO

_Dit'\.i

FasT |

a
7

™~

Y
Pucynox 50

?\\\\\\\TY\

¥

Tab6nuira92 - IIporude! u H3rubaroinre MOMEHTEI pAaBHOMEPHO HArpYKEHHOK IPIMOYTONEHOM
IJTACTHHKH, 3aleMJIEHHOH 110 koxTopy (v=0,3)

b x=0; y=(3 x:%;y = x=0; v = %; x=0; y=0

— (@FCig’; (M,)=Caqa’; (M,)=Csqa’; (M)=Cyqa’; (M,)=Csqa’;
a c, C C C, C,
1.0 0,00126 20,0513 -0,0513 0,0231 0,0231
1,1 0,00150 -0,058) 10,0538 0,0264 0,0231
12 0,00172 ~0,0639 20,0554 0,0299 0,0228
i3 0,00191 -0,0687 -0,0563 0,0327 0,0222
1.4 0,00207 20,0726 -0,0568 0,0349 0.0212
15 0,00220 20,0757 20,0570 0,0368 0,0203
1.6 0,00230 ~0,0780 20,0571 0,0381 0,0193
1,7 0.00238 20,0799 -0,0571 0,0392 0,0182
18 0.00245 0,0812 20,0571 0,0401 00174
1.9 0,00249 -0,0822 20,0571 0,0407 0,0165
2.0 000254 -0,0829 20,0571 0,0412 00158
w 0,00260 -0,0833 -0,0571 0,0417 0,0125

Onpenenenne pacueTHHIX YCHIIME BOZMOXKHO IIPH [IOMOITH CYLIECTBYIOIIHY CTATHUSCKHX IIPOTPaMM,
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Ilmomans,

MOMCHTBL HHCDRIIMHA H CONPOTHUBIICHHS p66€p KECTKOCTH OIpCAeiaT C

BKIIIOUEHHEM B ceueHHE pedpa NPUMBIKAIOMICH NONOCH ITACTHHKH Ber:).

B,;r 1
Ag

0,22
1~

-_— )

Ap

ecId R_p > 0,748, 1o xvaduuredT p NpEHUMAaSTCT paBHEM 1,0,

G4




A, = |-
P O-C?‘

_ T2E (t)z
Gor = Ho A —v)\a) ’

rae k,— ko3 dULHEHT, YYHTHRAKOIINAN KOHEUHEIE YCIOBHS IO IEPHMETPY IIACTHHKH pased 4,0;
E —Monyno ynpyrocts MeTanaa: nis crand — 210000 H/vm?, ju1s anromuias 70000 Hivm?,
v —xo3hdunuent | lyacccona mpias Metanna pasen 0,3;
A— pa3M6p‘ dacaniiol NIOCKOCTH MAHETH NIEPIEHIHKYIAPHEE paccMaTpHBaeMoMy pedpy

KpHTHYSCKHE HAPSKEHUS JUTS TUTACTHHOK M3 cTaTH (AMFOMHUHHUS) TOMIAHOH { IPHBENeHb! B TabmHLe
9.3.

Tabmmuma 9.3

2 -
KpuTHueckoe HANPSKEHHE G NIACTHHKH U3 CTAJIM (AMOMUHHES) B KI/cM” 1IpH e mupuie 4™ B MM.

v | 400 500 600 700 800 900 | 1000 | 1100 | 1200 | 1400 | 1600
07| 232 | 14,86 | 1032 | 7,58 | 580 | 4,58 | 371 | 3,07 | 2,58 - -
Lo 474 1303 21,06 | 1547 | 11,85 | 936 | 7,58 | 626 | 527 | 387 -
Y las,8) a0 | 7,02 | 618 | 3,95 | B13) | 2,52 - - ; ;
Lo | 6826 | 43,68 | 3033 | 2228 [ 17,06 | 1347 | 1092 | 9,02 | 7,58 | 556 | 4,25
<@ | 45 | ol | (743 | 6569 | 449 | 364 | 6010 | @235 - :
(5| 1066 | 6826 4740 | 3482 | 2666 | 21,06 | 17,06 | 14,10 | 1185] 870 | 643
= 1355 | (22,7 | (15.80) | (11,61) | (8.89) | (7,02) | (5.68) | (4,70) | (3.95) | 2.90) | -
o o| 1896 | 1213 | 8427 [ 6191 | 47.40 | 3445 [ 3033 | 2507 21,06 | 1547 | 11,84
U1 632) | (404) | (28.09) | (20,63) | (15.80) | (11,48) | (10,11) | (8,36) | (7,02) | (5,16) | (3,95)
10| 4266 | 2730 | 1896 [ 1393 1 1066 [ 8528 | 6825 | 56,40 | 47,40 | 34,82 | 26,66
P 142,2) | (91,0) | (63,10) | (46,43) | (35,53) | (28,43) | 22,75) | (18,8) | (15,8) | (11,6) | (8,89)
L5 | 5807 | 3716 | 258,08 | 1896 | 1451 | 116,07 [ 92,89 | 7676 | 64,51 4739 | 3628

(193,6) | (123,9) | (85,88) | (63,2) | (48,36) | (20,89) | (30,96) | (25,59 1 (21,5) | (15,8) | (12,1)

*A HaUMEHEBIIAS CTOPOHA TIIACTHHKH

9.6 JlorryckaeMas BeTPOBas HArPY3Ka HA IUIOCKOCTE KACCET, HE YCHIICHHBIX peGpoM JKecTKOCTH

JonyckaeMmas BeTpoBast Harpyska W, Kre/M? TS METATHICCKHX KAcceT R,=2250 xre/ oM

Tadmuia 9.6.1

Pasmep
Tonumna | W,
KacCeThl, MM 5
t, MM KI'C/M
A b
575 540 0,7 115
575 340 0,5 58
575 1160 0,5 34
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' 2 2
Jonyckaemas BeTpoBas Harpysxa Wy, KIe/M” IUist METAIIHUECKHX KacceT Ry=2250 kre/cm

TonmMHoHi 1,2 MM

Tabnuua 9.6.2

Pazmep Pasmep kacceTsl, Wi, PasMep kacceTsl, W,

KacCeThl, MM Kj:;;z MM Kre/m? MM Kre/m?
A b A b A b

350 600 552 575 575 L% 750 750 187
350 700 532 575 690 256 750 500 150
450 450 520 575 920 209 750 1200 123
450 600° 380 575 1035 201 750 1500 116
450 720 342 575 1150 197 1180 1180 76
450 900 322 - - - 1180 1300 67

‘ 7 2
JonyckaeMas BeTpoBas HArpy3ka Wy, Kre/M™ A1 altoMHHHEBBIX KacceT Ry=750 xrc/cM

TonmuHo# 2,0 MM

Tatmuua 9.6.3

Pasmep W Pasmep xacceTs, Wi Pa3smep xaccetsr, Wi
ns
KacceThl, MM e MM KIe/M° MM Kre/m’
A b A b A b

350 600 796 575 373 295 750 750 173
350 700 492 575 690 237 750 900 139
450 450 481 575 920 194 750 1200 114
450 600 350 575 1035 186 750 1500 107
450 720 317 575 1150 182 1180 1180 70
450 900 298 - - - 1180 1300 62

2 2
HomyckaeMas BeTpopasi Harpyska Wy, KIC/M” Al KOMIIO3HUTHBIX KacceT Ry=600 xre/cm

TomnuHoHA 4,0 MM, ToNIIHHEA antoMuHEEBBIX 00muoBoK 0,5 MM (Ry=750 I{FC/CMz)

Pasmep PasMep kacceTH, Wi, Pa3Mep kacceTst, W,
KaCCeTEI, MM- K:Z;;dz MM KOC/M® MM Kre/M®
A b A B A b
[ 550 | 600 | 938 | 575 | 575 | 541 750 750 | 318
350 700 904 575 690 435 750 900 225
450 450 884 575 920 356 750 1200 209
450 600 660 575 1035 342 750 1500 197
450 720 581 575 1150 335 1180 1180 129
450 900 547 - - - 1180 1300 113
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9.7 Pacuét p€bep KacceTHOH MaHeIH

9.7.1 KacceTs! noapa3nelSiOTCs Ha J{BA BHJA: BEPTHKATBHO OPHEHTUPOBaHHas-Kaccera IpH b

> A H rOpH30HTILHO OpHEHTHPOBAHHAS KacceTa ipd b < A (eM. puc, 51).

a) [ 6)
A [ A

a — BEPTUKAILHO OPUEHTHPOBAHHAS KACCETa,
6 - TOPU30HTANBHO OPUEHTHPOBAHHASL KAcCeTa
Pucynox 51 — Buas! xaccer

Lo

2

Pucynox 52 — PacnipeneiieHRe HArPy3KH 110 IUIOMIA M TTAHEH.

9.7.2 Pacuér He YCHIEHHOTO TOPH3OHTANLHOTO peGpa, BEINONHEHHOIO TMyTéM OTIHOOB JIACTAa B
TIAHCHH, IS BEPTHKAIBHO OPMEHTHPOBAHHOH KACCETHI BRIIONHsETCS KaK JINg OXHOMPONETHOR Banky.
[Tponér peGpa A, paBeH IMHpHHE KacceTHl U cedeHue pebpa B Qopme Z-ipodHirst Witk mBeniepa (cM.
puc. 53). BbicoTa cedenHs hy paBHA BBICOTE FOPH3OHTATBHOro pebpa xaccerst. 1llupuna dacammoi
TTOCKOCTY TIAHEH, BKJIIOTaeMast B cedeHHe pedpa, 3aBHCHT OT MaTepHaNa KacceThl U ITPUHMMACTCS
bj= Byy/2— B COOTBETCTBHH C YKa3aHHAMH 1. 9.5,

0.7.3 Ecnu pebpo MMeeT MOIONHUTEIHHBIN FOPHIOHTATEHLIA OTTHO, TO OH BKJIKOYACTCS B CCYCHHE

pebpa ¢ mupunoli He Oonee b BenuuwmHa by ompegendercs mo {popMynaM aHATOTMYHEM

OpUBEIEHHBIM B 11,9.5, 2 HMEHHO!

B 1 0,188
p= eff=: ——a N

B Ap A

['me Beyy paBuo by, aaB=by.
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B dopmyne 1.9.5 3navenue k, npuHHMaeTces papHEM 0,43, Kax AN MTACTHHKH, 3aKPeNNEHHON
10 OTHOMY MIPOIOJIEHOMY KPalo.

9.7.4 Pacuérnas cxema ¥ CeueHUA TOPU3CHTANRHOrO pebpa M SHI0Pa MOMEHTOB MOKA3AHE] Ha pHC,

53.

b1 b1

NI N
T = = sz{
A bt NNy

[, 2

s
b

M

Prcynok 53 — Pacu&THas cxeMa ropU3oHTaNBHOIO pebpa
9.7.5 BerpoBas narpy3xa Ha pebpo pacnpepensercs o napadoiie ¢ MaKcHMANIBHBIM 3HAUEHUEM (|
B cepeqiHHe mpoiéTta pedpa paBHEIM:

Wy ry XA
qr=—%)——, KI'e/M.

TIE Wy — pacuéTHad BETPOBAs HArpys3ka, Kre/M®;
A — IUHPHHA KACCETEL

MomeHT B cepe/iiHe nponéra pedpa oT napabonnyeckol pacupenenéinaoil Harpy3sKu paBeH:

5xqg,x42
48

M= , K[C*M .

ITpoeepka cevennd pebpa Ha TPOYHOCTE!

M
o =—"<R(Ry, Kre/em?

x

roe My — MAKCHMANBHBIH MOMEHT,
R pacyeTHOE COMPOTHBIEHUE [TPH W3THOE ATIOMUHHUEBRIX CIUIAROR;
R,— pacueTHOE COMPOTHRICHUE NPH HITHOE CTANH;
Wy — MOMEHT COITPOTURIICHHA ceueHHd pedpa.
IMporu6 B cepemvHe nponéra pebpa Imop pachpenenéHHOH HArpy3KoH mNapaboNMuecKoro
OUEpPTAHHA:
qrA*
EI '’

THe: gy =qr/yy — HOPMATHBHAS BETPOBAS HATPY3Ka.

f =10,0106

9.7.6 Ecan mupHHa KacceTh! 3HauMTeNbHO Oonbhle IMWRBI A>>B, To BeTpopas Harpyska Ha

TOPH30HTAIBHOS pedpo ONlpedenaeTcsa COrJIacHO pHC. 54,
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q:

M

PucyHox 54 — Pacu€rHas cxema ropH30HTANBHOTO pedpa npu A>>b

MakcuMmanbias BETpOBas Harpy3Ka Ha Oaliky qr B cepeanHe NpoJiéTa paBHa:

Wo i~ x5
qr:—%)—, KTe/M.

TIE  Wp+() — CM. BBIIIE
b5 - BBICOTa KacceThl.
MomeHT B cepenune niposéTa 6aakyd paBeH;

M = gr=A®  gpra?

. , KIC'M ,

roe a=h/2, M,
5 - BRICOTA KaCCETRI, M.

IIpoBepka Ha ITIPOYHOCTE:
_ Mmax 2
g = —=<R (Ry), krc/eMm
Wx
e M. — MAKCUMATBHBIM MOMEHT 0 GOopMyIe
R — pacueTHOE CONPOTHBICHHE IIPH W3IHOE AIIIOMHHUEBBIX CIIAROB;

Ry— pacueTHOe cONPOTHBIEHHE NPH H3rHbe CTaNH;

Wy — MOMEHT CONPOTHBIIEHHS cedeHua pebpa.

IIporuG B cepeaune nponéra pebpa Noa pacnpemenéHHOW HArPY3KOH TparelMeBHAHOTO

OUCPTaHHHA!

P SqPA‘*( 8a? 16a4)_

~ 384 5 25
Iie g =qyY;y — HOPMATHBHAS BETPOBAL HATPY3KA.
9.7.7 Pacuer BepTUKanbHOTO pebpa BEpPTUKATbHO OPHEHTHPOBAHHON KACCETH
BepTHKam;Hoe pebpo KacceTBl paccCUMWTBIBAETcS KaK MHOTONponéTHas Gaika ¢ IHapHHPHBIM

ONMPAHUEM Ha KaxJio# onope (cM. puc. 55). KomudecTBo nponéTos pagHo n-1, IJie M- YKo O1op Ha
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BEPTUKAIEBEHOM pere. Ceuenpe BCPTHRAIBEHOTO pe6pa OIMPEACIIACTCA AHUIOTHYHO CEYCHHIO

TOPM3OHTATLHOTO pebpa.

bl
T

e - L5 I 1.5
H2QJ§H1’IH‘[;H1§__EH2

R S - U S

SN

Ay @

N

A L

%

Pucynox 55 —PacyérHas cxema BepTUKanbHoro pebpa

Maxcumanbroe 3Ha9eHUE BETPOBOH HATPY3KH Jy:

I
Q== KIre/M.

IJIe Wp+r), A — CM. BEIIIE.

MaxcyManbHBE] MOMEHT OT BETPOBOH HAarpPy3KH BO3HHKAeT B OPOIETC M paBeH MOMCHTY B

ofHOIponé ok Hanke:

rae: H) — paccrosnue Mex/y KpereHusaMu pedpa K HalpaBIsiONIUM (MKISMU ).

IIpoBepKa cedeHns Ha IPOIHOCTD:
_ Muyax 2
o ==, =R (Ry), krc/iem
X

e Mo~ MAKCHMAILHBIH MOMEHT
R, Ry, Wy —cM. BEIIIlE;

Iporub B cepenmue nponéra

n 4
gs - Hi H,
f=k ———<— oM

E-j,. 150

rae k=5/384 — nnsg oAHONPONIETHOH CXEMBEI;

"= Qs/Yy— HOPMATHRHAS BETPOBAs HATPY3KA HA BEPTUKANLHOE pebpo.

9.8 Tlpumep pacyéTa okaliMimIOmMHUX pEGep KECTKOCTH KACCETHOMH ITaHeTH
9.8.1 [IpuMep pacdéTa BEPTHKATEHOTO pedpa METATUIMYICCKOH KACCETHL
3naHHE [IPSMOYTOIILHOE B IIIAHE
MecTo ctporTenscTra III BeTpoBo# paiion.
Tun mMeciBOCTH B.

Bricora spanug 30 M.
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(PacueT omeMeHTOB HeOOXOIUMO BRIIONHAITE C YHETOM 3KBUBANCHTHOH BBICOTHI 3/[aHM)

O6TMIT0BKA BEPTHKATBHON KacceTsl pasMepoM 750x1200 13 oUMHKOBAHHON TOHKOTHCTOBOH
ctamy Ry=220 Mlla (22,5 Kre/mMM®) TOMUMHON t=1,2 M.
Ilar sanpasngromux B=750 MM B cepeure 3nanus; B=375 MM B yrnoBoi 30He.
BeTpopas Harpy3xa pacuéTHas Ha BeIcoTe 30 M:
yrnosas 3oHa w=—212 xre/M’; psmoBas 30Ha w=1116 kre/M® (o Taén2, Tpunokesue 2)
- Bmctﬁa BEPTUKANBHOTO pebpa 22,4 MM;
- BEpTHKaNbHOE pebpo MIHHOH paBHOM BBICOTE KacceThl NpHHMMaeM 1200 MM (Heobxoaumo
COEJIMHUTE C TOPH3OHTATLHBIM peOpoM)
[ITupuna cTanbHOM NONOCH haca HOH INOCKOCTY NaHenH bj=B.qs/2, xoTopas BriouaeTcs B pabo-
Ty pebpa onpejensercs no ¢opmyne 5.6. [Ipu mupune nateny 750 MM IPUHATO 3HAUEHVE
3,14%.2,1-106 /1,2
T12(1-0,3%) (750

OTHOcHTeNbHAR THOKOCTE INACTHHKH:

7= 122590 1076
P 1941 T
Benwuuna b;= B;/2 paBHa;

2 2%, = /= 2-1076\" 10,76 N g

Ter =

z KIc
) =194
CM

BxnroueHue B paboTy BRICOTHI pebpa ropH30HTAILHOTO pedpa:

3,142 .2,1- 106 ( 1,2
12(1—0,32) \22,4

Kpuindeckoe HalpssKeHWE IPEBBIIIAST pacu&rHoe, CIEAOBaTelbHO, pebpo BBICOTOH 22,4 MM

O = 0,43

2 KI'C
) = 2340 —;
CcM

[IOTHOCTBIO BKIFOHYEHRI B paboTy.
Ceuenrie BepTUKANBEHOrO pebpa B Buae yronka 34 22,4 1,2 MM
A=0,65 cM?; 120,29 e’ Wy nin=0,166 ev’; yo=1,74 cM
BeTporas Harpy3Kka Ha BEpPTHKANBEHOE Pebpo:
q,=116-0,75/2 =43,5 xrc/m

MakcumanpHel M3rndaronui MOMeHT B pedpe (B IpPONeTe ONHONPONETHOR OaNKu MponéloM
1500 MM):

43,5-1,2% - 100
= = 783Krc-cMm;
8
Hanpsaxenus B pebpe:
=10 47155 s 9950 X%,
7= 0,166 cM2 cm2’

101



[Iporu6 pedpa:

qr -B* _ 0,013-16,7-120* o <120_08
E-J, _ 2100000-0,29-100 /M S50 T O

rne k=0,013 — nnst ogeonpomeTHOM Gakm;

f=k-

b=120 cM — BEICOTA ITAHENH,
1,=0,29 cM' ~ MOMEHT MHEpPIHH [IOHOTO CEUCHHS
9.8.2 TIpuMep pacu&ra rOPU30HTANBHOIO pedpa METAIUIMYECKOH KaCCEThL.
Hexoanble DaHHEBIE CM BBIIIE, KPOME TOTO:
- BBICOTA TOPU3OHTANBHOIO pedpa 22,4 MM ¢ oTrHboM — 20 MM;
R IIPOIET TOPU3OHTATEHOTO pebpa 750 MM.
OnpegensieM MUPHHY CTANEHOH MONOCH dacanHo# MIOCKOCTH MaHEnH, KOTOPas BKIIOYACTCS B
paGoTy TOpH30HTANBHOIO pelpa [pH BhicoTe nagesd H=1200 mu.

Benuauna b;= B,;/2 paBHa:

Berr . 1 (1228 1t (1 0’22) 1200 = 34 mu;
2 24, A ) 21723\ 1723 = MM

rac

pl S22 5
P lo, .|758 T

[Ipu BeicoTe maneny 1200 MM mo Tatinune 9.3 DpUHATO 3HAYECHHE Gor=71,5 8krc/cm?

Brmrouenue B paboTy pebpa roprszoHTaasHOTo oTrubda:

O = 0,43+

3,14%.2,1-108 (1,2
12(1-0,32) \20

KpuTrHyeckoe HalpspKeHHE IIPEBBIHAET PacyE€THOE, CNefOBaATeNbHO, OTTMOBI mwHprHOH 20 MM

& KI'cC
) = 2935 —;
CM

JITONHOCTBIO BKIIOYEHE! B padoTy TOPU3OHTANBHEIX pEbep.

CeueHns ropusoHTATbHEIX pEbep B BHAe Z-mpoduns 34 22,420 1,2  UMeOT IeOMETPUUESCKHE

HapaMeTpEL:
A=0,86 cm%; 1,=0,74 em”; Wy ,in=0,557 em’; ¥,=1,327 cm
[IpoBepka ceueHuit pedpa 10 NPOYHOCTH.
MaxcHMatEHOE 3HAUCHHE PacIETHOM BETPOROH Harpy3Kky Ha FOPH3OHTANBHOE pedpo:
q—=116-0,75/2=43,5 xrc/m;
y3rubaroli MOMEHT B pebpe:

5-435-0,752- 100

= 8 = 2549 xrc - cm;
Hanpﬂﬁ(e-HHﬁ B pebpe (pasmep-3420 201,2 )
o= 22 _ 45550 < 250 L8,
0,557 cm? M2’

102



[Tposepka pebpa 110 Ted)opMaTHBHOCTH.
MaxkcuMmansHoe 3HaYeHHe HOPMAaTHBHOK BETPOBOH HArpy3Kky Ha FOPH3OHTANbHOE pebpo ¢ yuéToM
[IYIbCALMONHON HaPaBIAIONICH:
qr =q/vr=43,5/1,4=31,1 xrc/m
[Mporub pebpa 34 20 20 1,2:
‘ g - B* 31,1 -75%

n. 75
= — = = ,0 < ——=0, ;
f=k £, 0'01062,1-105-0,74-100 0,07 cm 150 0,6 cM

rie k=0,0106 — xo3thdpuumreHT 11 onpeneneHus nporuda, YUHTHIBAIOIMKEA napabonnyeckoe
pacnpeﬂeﬁeHHe BETPOROH HAIPY3KH Ha TOPH30HTAILHLIX péOpax.

BuiBo/1: ropU30HTAILHLIC DEOpa YAOBACTBOPIIOT TPeOOBAHHAM NPOUHOCTH H
aedopMaTuBHOCTH BeprHkansHoe pedpo BeIcOTOl PABHOH BbIcOTe NAHEIH He YIOBICTBOPILT
npOBEpPKaM Mo NPoIHOCTH. Tpefyercsi yMeHBIIHTE BRICOTY KACCETDI,

9.9 Pacuér dacagHoil NIIOCKOCTH KacCeThl, YCHIeHHOH DESPAMH KECTKOCTH

9.9.1 Pacuér dacagHod TUIOCKOCTH KacceThl, YCHJIEHHOH BEPTHKAIBHBIM IPOMEKYTOUHBIM
pebpom. B kawecTne VCHIIMBAIOIMX pEGep MOIYT MCMOIB30BATHCA NMPOMHMIN ¢ CeHeHWeM B BHE
Yrosika, LwBesuiepa, a Taroke npoduin kopobuaroro cedeHus. [laHens KacceThbl, YCHIIEHHAs PedpoM,

pazJienseTcs Ha J[BE HacTH (cM. puc. 56) m Kakad YacTh TaHeIN PACCHUTHIBAKOTCA COTJIACHO 11, 9.5,

Al Al
A

PrcyHOK 56 — CxeMa yCJIORHOTO paclipe/ie/IeHus BETPOBOH
HArpy3KH MexIy p&opaMu naHeln
9.9.2 Pacuét cpenHero pebpa 6e3 onvpaHus Ha HAIPARISIOILYIO.
CpesiHee peGpo paccUMTHIBACTCS Kak oAHONponéTHas Danka mponétoM H ¢ ceyeHHeM COCTOSIIM

13 pebpa U 9ac 1| NaHend nMpruHON b =Ber (cM.puc. 57). Benmnunna Ber onpenenseTcs mo nyaxTy 9.7.



Pucynox 57 — PacuétHas cxeMa cpefHero pedpa naHenu
MaxkcuMaTbHas BeTpOBasi Harpy3ka Ha cpenHee pedpo g, paBHa:
4 = k- Wp(-y " Aq;
rae  k — koahhuIneHT, YIRTHBAIOMUN Hepazpe3HocTs o Tadnuie 4.3

MomeHT B cepeiuie Mposéra OANKH PaBeH:

roe a=A;/2, M,
b — nnuna pebpa, M.

IIpoBepxa ceuenus Ha IPOYHOCTS!

M
g= %ﬁ R (R,), kre/em?
x

rne M, — MAKCUMATILHBIH MOMEHT
R - pacdeTHO® COMPOTHRIEHKE IPH W3rHOE ATTIOMHHHUEBEIX CILTABOB;
R, - pacueTHOE CONPOTHBNEHHE IIPH H3THOE CTaNN;
Wy — MOMEHT CONPOTHRIICHHS ceUeHWs Oanku.
[TporuG B cepenune mponéra pebpa:

B SqrB*

(1 8 2+16 4)< B_
f_384E1 55 255 ~ 150’

A
rae { = Ei‘
10. PacuéT eana3ok s KPENJIEHMS KacceT

10.1 Pacuér cagasku (kpodmrefina cxoandsimero) EQ-BR-SI D-H
B canazxax EQ-BR-SLID-H crenka npodguns paGotaeT Kak onromponéraas danka ¢ o0ouMu
3alieMIICHHRIMI KOHUAMU 10 RefCTBHEM HAIPY3KH OT ABYX ukiel. IIpoeepsercs Ha u3rud ceucHue

CTEHKH cana3ku. CXeMa YCTaHOBKH Ccala3ok, OOIMHH BT H PACUETHAS cXeMa IMOKa3aHsl Ha puc.59, 60,
61.
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} Canasxa
KacoeTta L~

L1

L1

Pucyrok 59 — Cxema pacionoKeHHs canas’ok
B — 1mar nanpasisiiOInux;
L, — mar canazox

87

1y

258

40

18
Pucynok 60 — Obumit Buj canazkd EQ-BR-SLID-H

10.1.1 Pacuér cayiasKd Ha ApOYHOCTE

10.1.1.1 Couetanue Harpy3oK coOCTBEHHULIH BeC + BeTpOBas HArpyzka
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Nw(P)  Nw(P)

A |A B

A
a=32,5 16_

81

2

>

Pucynok 61 — PacuérHas cxema ¥ IOIEPEHHOC CEHeHUE CallasKi

Harpysxu Ha CTEHKY CaJla3KM OT OJHOH HKIH
CoO¢TBeHHEIR BEC KACCETHI
P=P,../n, Krc
e Powe™ Grae * Yoae® bFh, KIC;

2
Gy.e — Bec 1M~ MaTEpHATA KACCETHI, KI'C;

40

Vyue — KOI(PDHIHEHT HAIEAHOCTH 110 HATPY3Ke JUIL Beca KacceT 1o Tabn. 3.1 HacTosmeR

METOJHKH

buh-— LIVPHHA B BhICOTA KAaCCCThI COOTBETCTBEHHO, M;

11 — UKCIIO HKJIeH KACCEThI
BetpoBag narpyska

N]p:l(Hep* (b/2) * M}* Li 3

TAC  Kuep — K03 QULEEHT HEPA3PE3HOCTH B 3aBUCUMOCTH OT PacHETHOM CXEMbI BEPTHKATIBHOIO

pebpa Kaccerhl;
b — ¢cM. BEIIIE,
W — pacu&THAs BETPOBAS HArpy3Ka, Kre/m”
L| — paccTosHIE MKy UKIIIMH, M.
I1py OTTHpaHHY KACCETHI Ha YEThIPE HKIH
N,~ b*h*w/4, krc
CeoMeTpuvecKHe XapaKTEPUCTHKH CCUeHHA A-A
W= 0,2%4%/6=0,533cm’
W,=0,27*4/6=0,027cm’
Ceuenne A-A

Mxa—a | My a—a _ Mx a—atMy a-a -

O' _ - -
AT W soa | Wy a—a Wi

rae Mg aa= P*a¥/l , krc*eu;

106



a—cM. puc 61;
My a.a= N, * a*/l , Kre¥eMm;
Wy Ry; ¥n — CM. BEIIIE,
10.1.1.2 Coueranue Harpy3ok CoOCTBEHHEBIH Bec -+ romonénHas Harpyska + 60% BeTporoi
Harpy3Ku (Ha ydacikax ¢acaga seime 100m).
[Topsmox pacuéTa canazxky Ha JJaHHOE CodeTanue Harpy3ok ananoruyes m. 10.1.1.1, vo opu saToMm
BeTpoBas Harpyska passa 0,6* N,,, sHagenne P onpesenseres nio hopmyse:
P=(P, ... *Pna)/n,
rae Pre=2%b*h*i";
2 — yauTeIBacT 06/ ICHEHKHE ¢ IBYX CTOPOH IITHTEI;
b; h — cM. BRIIIE;
i* — pac4éTHOE 3HAYEHHE MOBEPXHOCTHOH ronONENHOH HArpy3KH cM. 1L, 5.1.2 HacTogiue
METOJIHKH.
10.2 PacyéT canazkn EQ-BR-SLID-Y-45
Kprox canasxku paboTaeT kak KOHCONMb NMOJ ASHCTBHEM Harpy3KH OT IBYX ukned. Beprukannroe
CEUCHHE Y OMOPHOH [ACTHHBI Cana3kd npoBepacTcs Ha u3rub. OOmuit BHA camazox H pacuéTHBE

CeYeHHUs MMOKa3aHkl Ha pHC. 62, 63

10.2.1 Couetanue Harpy3ok cOOCTBEHHLIH BEC + BETPOBAS HATPY3Ka

B) Viina

a) Haiip AR

I
[

a1

21

1 y

J!/

Pucynok 62 — Canaska EQ-BR-SLID-Y-45
a) oOurui rum; 6) y3en KpeIieHus
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2P

10

PucyHok 63 — PacuérHas cxema canaszka EQ-BR-SLID-Y-45
Harpyzxu Ha canasky oT OQHOH HKIH onpefendiores coracHo 1. 10.1.1.1. Ha kprok canasku
OTIHPAFOTCS [IBE HKIIN

Ceuenne A-A

rre Ny =2N,. krc;
Ma.a= 2P*e;+2N, *e,=2(P*e | +N,, *ez), kre¥om;
€1=0,50 cM —T10 uepTexy canasku;
e;=0,80 cM —T10 9epTeXY Calazky;
Asa= b¥t, CM2;
W a-a=b*t2/6=4,50*0,2%/6 =0,03, cm’;
Ry; ¥n — oM. BEIIDE.
10.2.2 Coueranue Harpyzok cobcTBeHHBIH Bec + rononénnas Harpyska + 60% BeTpoBoif Harpysxu
(Ha yqacﬁcax thacasa eeimre 100m).
llopanox pacuéra cana3ok Ha JaHHOE coYeTaHMe HATPY30K aHanorudeH 1. 10.2.1, Ho pu 3TOM
BeTpoBas Harpyska paeHa (0,60* N, snadenue P oupenensercs no dopmynie:
P=(Py..c tPnen)/n, KrC.
rje P =2%b*h*i,
2 — y4yHTEIBAET OONe/IleHeHNE C IBYX CTOPOH IIIIUTHL;
b: h—cM. BBIIIIC;
i’ - pacuéTHO®E 3Ha4YEHHE TTOBEPXHOCTHOH romonénHol Harpy3ku cM. 1. 5.1.2 HacToseH

METOIHKH.
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11. Pac4éT ropH3oHTAIBHBIX HAIIPABIAKIINX (IJIAHOK)

["opuzoHTANBHEIE HAIPARISIOUINE BEIIOIHAIOT PONh KIAMMEPOR MIPH YCTAHORKE OOMHIIOBKH H3
HATYPATBHOTO KAMHES HIIH TCPPAKOTOBBIX KePaMHYECKUX INIHAT. [ OpU30HTANBHEIE HANIPABIIIONIHE
paboTaloT KaK ONHONPONETHEIC HITH ABYXIPONETHBIC Hanky OT NEHCTBHS TOPH3OHTAIBEHON BETPOBOM
uarpy3xu. CeueHRe TOPH3OHTANLHEIX HallPABIMIOMIHX HE IPOBEPAIOTC Ha H3THO Kak §anky OT Beca
TUTHTE! BBHY BBICOKOH MECTKOCTH caMOM MIUTEL [IoNkn HAapaBIsIOMUX PACCUHTRIBAKOTCS KAK JATIKH
KISMMepa IIMPUHOHR paBHOR mponéTy nanpasnsroinei. 1Iponét Hanku L paBeH mary BepTHKAIBHEIX
Harpapnsroumx B. PacdeT ropu3oHTATEHON HaNpaBsIromed 10 1e@opMaTUBHOCTH HE BBITIONHASTCA
T.K. nebopMaTHRHOCTE EMEHTOB KPEIIJIEHHS, K KOTOPBIM OTHOCHTCS [OPH30HTAbHEIE
HAIPABILIIOLTNE, HE HOPMHPYETCS H K TOMY ke AedopMallHH HAIIpaRISfoIiel orpaHiuiHBaIOTCS
KECIKOH 00HIoBKONK. KpydeHHS ropH30HTalBHEIX HAIPABIMIONKX HE TPOHCXOMUT T.K. €My
TPEIATCTRYET JKECTKHE TLTHTEL OOTHIIOBKH.

11.1 Pacu&r ropu3oHTANLHON HaNpaBpASoOMed (MIaHKH PANOBOIA)
MPH KPeMUIeHNH e€ K IBYM BePTHKAJILHLIM HANPABJSI0 LIMM

11.1.1 PacuéT ropu3onTansHOH HanpaBIgioile KaKk OZHOIPONETHOH Galku

Tlponér 6anku paBeH Mary BepTHKAILHBIX HATIPABISIOMAX. PacyéTHas cxeMa HAIPABILIIONICH B e€

ceuenne cM. puc. 65.

Pucysok 65 — PacuéTHas cxeMa rOpH30HTATLEHOH
HanpaBIsonei (MraHKe pSAoBoi)

Berporas Harpy3ka Ha 1M IUTHHE! HATTPABITIOMICH
q..=w* h, krc/m
TIe W — pacuSTHAs BETPORAs HATPY3Ka, KI'C/M’;

h — war TOPH3IOHTANLHBIX HANPAaBIAIOIIHX 110 BEICOTE, M,

Ceuenne A-A

O a=
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e My=qy *1 28 xre*m=100* Qur *1.%/8 Krc™cM — MOMEHT B cepe/IMHE MpoNETa
OJHOIIPONTETHO! Oalki 0T BETpOBOH HATPY3KHY;
W,=0,619 CM° — CM. aTEG0M TEXHHYECKHX pelleHuit.
11.1.2. Pacuét nonky Hanpas/LfwolLed Kak Jarnok KaMMepa
Ionka manpaengtomniel ¢ orrubamu paboTaeT Kak Nankd KIsMMepa 1o Beel ITHHE
manpanisromeit. [Tupuna cevenuit 1-1 u 2-2 parna b=B. Pacu¥THasg cxeMa II0NKY ropu3oHTalILHOH

HaTlpaRIMoILel naHa Ha pHC. 66.

e2=4,

A
H

t2=2,0

j—

L

A

1=1,6

Pucynox 66 — Pacu&rnas cxema TOIKM TOPH30HTANBHON
HallpaBNAONEHN (TNAHKY paaoBoi) Tun EQ-ST-H-10

11.1.2.1 Couerarue narpy3ok coOCTBEHHBIH BEC + BETPOBAasA HACPY3Ka
Harpyzku Ha 1I00KY
CoGcTBeHHBIR Bec
PZP;:\F,T[
riae  Pos™ Gorn*Yosn*B*h
Gaosn Yosg— M. TAbIL. 3.1
B- mar BepTHKATEHBIX HANpaBJIAOIIKX [0 TOPH3OHTAIH, M;
h — mar ropu30HTANBHEIX HATPABIISIONIMX O BRICOTE, M;
Betposast Harpy3ka Ha OJJHH BEPXHui (HIDKHUI) 0TrH6
N"-: Nw_c.ﬁn/ n
e Ny osn=w*B*h — BeTpoBad Harpyska, JefcTBYrOMAs Ha MIATY OBNHIOBKH, KIC,
W — pacuéTHas BETPOBasi HAIPY3Ka, KIe/M';
B- mar BepTHKaNBLHEIX HATIPABJISIONIMX 10 TOPHIOHTAIH, M;
h — 1mar ropH3IOHTANBHBIX HAPABIAKIIKX O BEICOTE, M;

n=2 — BETPORAs HATPY3Ka HepeNaércst Ha JiBa oTrHOa: BepXHUt M HEKHKH.



Ceuenue 1-1 (B cepenHe opoera)

rne  Mp.;=N,*e; — MOMEHT B ceueHuu 1-1, kre*om;
¢,=0,47 cM — mieuo cuiabl N,, paBHO NIOJOBWHE BBICOTHI 0TrHOA;

Wx_].1=b*t12/6=B* t12/6 — MOMEHT COIIPOTHBIICHUS cevenus 1-1;

R: v — oM. Tafm. 2.1
s

_ Ceuenne 2-2

N2—2+ Mz_.z <£Z

Az Wyap © ¥n

Oz_2 =

rae  Ny.o=2*N, — YCHIHE 0T BeTPOBOH HATPY3KH B CEUEHUH 2-2 , KIC;
M>.5=P*e; — MOMEHT B ceyeHuH 2-2, Krc*oMm;
A-o=B* t; — momaak cevennd 2-2, oM’
Wxﬁg_g:B*t22/6 — MOMEHT COIIPOTHBIECHUS CeUeHHs 2-2, CM3;
Ry; Yo — oM. TadI.2.1
11.1.2.2 Coueranne Harpy3ok coOCTBCHHBIH Bec + ronmonéjHad Harpyka + 60% Betporoit
Harpysku (Ha yuactkax dacana seie 100m).
[opsanok pacuéra HapaBISIOIIeH HA NaHHOe COYeTaHKEe HArpy30K aHanoryyed 11, 11.1.2,1, Ho npu
5TOM BeTpoBas Harpyzka pasHa N, = 0,6%(N,, 14/ n), 3nauenne P onpenendercs o gopmyie:
P:Poﬁr[ +PJ!‘:‘J1
rie Pue=2 *B*h*i* - romonéonras HarpyzKa Ha oOMHIIOBKY, KIC;
2 — yuuThiRaeT ofiejileHeHNE ¢ ABYX CTOPOH OOMMIIOBKH;
B, h- cM. BhIIIE;
[* — pacuéTHOE 3H4YEHUE OBEPXHOCTHOHN rooNEAHON HAIPY3KH.
11.1.3 PacuéT Ha NpOYHOCTE TOPHUIOHTAIRHOIO CedeHUd A-A, IPOXOANIEro 110 HHXKHEMY KD

BopTUKA 3aKTENKH

Ulupuna cegenns A-A paBHa b=B. Pacuérnas cxeMa JUia NpoBepKH cedeHHs A-A JaHa Ha puc. 67.

€2=9,26

)

ek
13>

*1[\ N |

i
el1=156 +_

Pucynok 67 — Pacu€Ttnas cxema /1A OPOBEpKHU cedeHus A-A
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Berposas narpysxa
Ny= N, osn/2=w* h*B/2, kre
rme  w* h*B — cM. BBilIe;

2 — yuutsIBaeT cOOpP BETPOBOR HArpy3KH ¢ NOTOBHHBI IUIATEL
A) Hacpes

rge P — oM. BRImIE;
n=1 — 9ucno 3akNENOK B COCMHCHUH;
ng=1 — yncmno pabouux cpe3oB O HOH 3aKNENKHY;

N —pacuéTHoe yCcHiHe cpe3a s ogHoH 3akaénky no tabn. 2.2 HacToAleH METOIUKH, KI'C.

b) Ha eMmsaTre coeUHAEMEIX 3NEMEHTOB

P
medsEt < By
rige P —cwm. BeHIE
n=| — YHCNO 3aKNENOK B COCAHHCHHMU;
d — JuaMeTp OTBePCTHA [ 3aKNEIKH,

Et — HauMeHbIas CyMMapHasd TONNHHA 3TEMEHTOB, CMAHACMBIX B OJJHOM HallpaBIICHHH,

R — pacyETHOE CONPOTHBIIEHHE CMATHIO SNEMEHTOR, COEIHHAEMEBIX 3aKkNEmkaMu no tadm. 2.1

HACTOAINEH METOIHKH.
B) Ha pactsxenue

NW
W N
o = rt

rge N, — cM. BRpIE;
n=1 — 9uCrIo 3aKNENOK B COCTUHEHUH;
Nyt - pacuéTHOE YCHIIME PacTsKEeHHS [T OJIHOH 3aknénky 1o tadu. 2.2 HacTosmei
METOJUKU, KI'C.
11.1.42 Coyeranue narpy3ok coOcTBeHHBIH Bec + romonénHas Harpyska +60% Berporo#
Harpy3ku (Ha ydactkax gacana seime 100m).
{Topsnox pacu€ra y3ma Ha JaHHOE coueTaHHe Harpy3ok anajgorduen u. 11.1.3.1, Ho npu sTom
BeTpoBad Harpyska pasna N,=0,6*(N,, 1,/2), 3HauenHe P onpegensercs 1o GopMyIe:
PZ(PH«’W +Pnén) /2
rae Pue=2 *B*h*i*— rononéanas narpyska Ha o0THIIOBKY, KI'C;
2 — yuuThlBaeT 00NeIHHEHHE C ABYX CTOPOH QOJIMIIOBKH;
B, h—cM. BeImE;

i — pacugTHOE 3HAYEHUE TOBEPXHOCTHON rononéNHON Harpy3Ku cM. i1, 3.7 Hactosiei

MCTOIOHUKH.



11.2 Pacq€T ropu3oHTaNnHOM HANDABNAIOINEH (ILTANKH CTADTORO)
NPH KPEILICHHN e€ K 1BYM BEPTHKAILHLIM HANPARBAAIOMINM

O061He MOACHECHHS K PacuéTy TOPU3OHTATBHBIX HATIPABIIONIMX CM. T1.11.
11.2.1 Pac4€T ropusoHTANEHOH HANPABIAOINEH KaK OQHONPONETHOM Ganky.
[Iponér Galku paBeH ATy BEPTUKAIBHBIX HANPaBIMOmKX. PacuéTHas cxeMa HANPaRALeH 1 eé

ceueHue M. puc. 68.

A-A
SEREANRIEEXRNRRRERY
N a,
Al i -
L=B ]

Pucyuiok 68 — Pacuérnas cxema ropu30HTAILHOH
HampapIsouel (IMaHKu cTapTOBOH)

Berposas Harpy3ka na IM AIWHEI Hallpagstomei
- =w* h/2, xre/M

Ile w — pacu&THas BETPORAN HATPY3KA, Kre/m?;

h —cm, Benme (m.11);

2 — BeTPOBAs Harpy3ka coOHpacTCd C IONOBUHE] BBICOTHI ITHTEL
Hanee pacuér ceuenus A-A BBINONHsAETCH aHanorugHo . 11.1.1 JaHHOR METOTHKH.
11.2.2 Pacu€r onky Hanpapifrolied KakK JIalKy KisMMepa
TNonxa nanpapissometi ¢ oTTuGamy paboTacT Kax JAKH KIAMMEpA 10 Beelt [UTHHE

Hanpapnstoieit. Ilupuna cevenuit 1-1 1 2-2 papuab=B. Pacuérnan cxema nonku Hampapasiomei Kak

TanKH KIAMMepa gaHa Ha puc. 69.

£2=2,0
a5

e2=7,0
e1=6.0

Pucyrnok 69 — PacqérHas cxema NOJIKU FOPH3OHTATBHOM
Hanpasigome (nanky craptoBoit) Tun EQ-ST-8-10
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11.2.2.1 Coueranue HArpy30K coOCTBEHHEIH Bec + BETPOBAY HArPy3Ka
Harpysku Ha nonky
CobceTeenuniit Bec
P=p A
rae Paag—cM. obosuagenns . 11.1.2.1.
Betposas nHarpy3Ka Ha OJHH OTTHO
N,=w*B*h/n
rae w: B:h;n—cM. obo3nagerus . 12.1.2.1.

Ceyenne 1-1

Mi—y < Ry

Wyi-1 ¥n

O1-14 =

rae M;-F N, *e| — MOMEHT B CeyeHHH -1, KTc*oM,
€1 — I1eH0 cuNbl N, paBHO IIOHOBHHE BEICOTEI OTIHbA, CM;
WXJ-IZ 0,256 CM°~ MOMEHT COTIPOTURICHUS ceyeHud 1-1cm. m. 11.1.2.1;
Ry: yn — cM. BBILE.

Ceyenue 2-2

Ny_z + Moz Ry
Az—2 Wy a2z ¥n

O2—2 =
rae  N»o=N,, — BeTpoBas Harpy3ka B CCHEHHMHM 2-2, Kre;
Moo= N, *exP*es — MOMEHT B CEUCHHH 2-2, KI¢*CM;
eg; €3 — CM. pHC. 69, cM;
Ara=b*t= B*ty - mroma s cedeHus 2-2, cM-;
Wy 20=b* ty /6=B* t,%/6 — MOMEHNT COTIPOTHBIICHHA CeyeHus 2-2, oM
Ry; vn — cM. BRRIITE.
11.2.2.2 Coueranue Harpyzok coOGcTBeHHEIH Bec + rononégnas Harpyska + 607 BeTpoBo#
Harpy3kd (Ha ygacTkax Qacama seime 100Mm).
TTopamox pacuéra nanpaspioniell Ha JaHHOE COYeTaHWe HArpy30K anamoruyel m. 11.1.3.2, Ho mpu
3TOM BETpORasi Rarpy3ka pasHa 0,6* N,,, 3nadenne P onpeaensercs mo gopmyne:
P=P il § +Pn‘éu
rae Puen — oM. oBo3navenus . 11.1.2.2;
11.2.3 Pacuét Ha NPOYHOCTE NOPHIOHTANEHOTO CeUCHHA A-A, NPOXOALINEro 110 HHKHEMY Kpao

OOPTHKA 3aKIENIKA

lupuna ceuenns A-A passa b=B. Pacuérnas cxema A5 IPOBEPKHA ceueHus A-A faHa wa puc. 70.
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e2=9,26

t=1,6

— e e

12=2,0
2,
-

—
=

=

e1=7,5

Pucynox 70 — Pacuérnasg cxeMa JJia NPOBEPKH CEUeHHA A-A
11.2.3.1 Coueranne Harpy3ox coOCTBEHHLIN Bec + BeTpoBad Harpy3Ka

Harpyaky, IedcTRYIOIIME HA cetueHHe A-A

P:PC\ﬁl‘l
N,=w*B*h/n
rae Poan w; Bihyn—em. m 11.1.2.1;
Ceuenne A-A
My 4—4 _ Ry 2
Oyyg = —=—<-% | Xrelem
A-4 W\'_A-—A Yn ’

TIe Mx_;q_A= N, *e;-P*e; — MoMment B ceueHuH A-A, Xre¥em;
P; N,, - cM. BRIIDE;
e;=0,75 ¢cM — paccrogHue oT cHllEI N,, o ceuenust A-A cM. puc. 70;
£2=0,926 cMm — cm. puc. 70;
Wy 4-4=0,256 cm 3 MoMeHT COMPOTHUBICHHA ceducHHd A-A cM. n. 11.1.3.1;
Ry, yn — cM. BBIIIE,
11.2.3.2 queTaHHe HArpy3oK coOCTBEHHBIH BeC + rononénuas narpyska +60% serposoii
Harpy3kH (Ha ydacTtkax (acazaa soime 100M).
Iopanox pacuéra Ha DaHHOE coUeTaHHEe Harpy3o0K aHajlorwueH 1. 11.2.1, Ho py sToM BeTpoBas
marpyska passa 0,6* N,,, 3nadesue P onpenengercs no dopmyre:
P:Pg|ﬁn+Pné,u
rae P =2%b*h*i*;
2 - yqﬁTmBaeT ofneNMHERHE C JABYX CTOPOH MIUTEL
b; h — cM. BrmIE;
i* — pacuéTHOE 3HAYEHHE [IOBEPXHOCTHOH rOoNONEAHON HArpYy3KM oM. 1. 3.7 HacTosei

MECTOIHKH.

11.2.4 Pacuér y3na KpeIuieHus TOPH3OHTANEHOH HAlPaRIAOLISH K BEPTHKATLHON HAMpaBnsIioMmeH.
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THopanox pacuéra y3na Kpennenns TOpU30HTANBHOH Hanpasmsoweid EQ-ST-S-10
aHanornyeH 1. 11.1.4. [Ipu o7oM Harpy3Kd Ha OJHY 3aKIENKY DABHBL
A) CoueTanue Harpy30K COOCTBEHHEIN Bec + BeTpOBag HATPY3Ka
CobcTBeHHBIl Bec
P:P.J.f..—,/'z: G.;.m*'}'o.fm*B *h /2, KTC
rae  Guan: Yo By B — cM. BEITIE;
2 — YUUTBIBACT BecC IIOTOBUHEI ILITUTHI.
Betpoeag Harpyska
Ny = Ny oa/d= w*B*h /4, xre
roe  w; h; B; ~ cM. Beie;
4 - BeTpoBag Harpyska Ha yzen codupaeTcs ¢ 1/4 nnolagy naMThl 00THIIOBKY.
B) Couetanue Harpy3ok CoBCTBEHHBIH Bec + rononénnas Harpyska + 6096 BeTpoBo# Harpysku (na
yuacTkax (pacaga Beime 100m).
CobcTrenublid Bec OOMHIOBKH + roNONENHas Harpy3Ka
P= (Pgan TPen)/2, KrC.
roe P 2 — M. obosnauenusg . 11.1.2.2;
Berposas narpyska

N, = 0,6*N,, /4, krc.

12. HpuMepsl pacdéra roPUIOHTAIBHBIX HANPABJISTHOITUX

12.1 llpumep pacqéTa ropu3oHTAJIBLHO HaNIpaBAAIOWel (NJIAHKA PS/IOBOH)
NpPY KpellIeHuy eé K IBYM BEePTHKAJIbHLIM Hanpasagomam (tun EQ-ST-H-10)

12.1.1 UcxonHble naHHBIE

3naHne NpAMOYrOThHOE B TUTAHE.

Mecto crpoutenncTra Il BeTpoBO# paiton.

Tun mectrocTH B.

[ pafioH 110 TOIONENHOM HATPY3KE.

BeicoTa 3manus 75 m.

(Pacuet 31eMeHTOR HEODXOIUMO BEIMONHATE C YYETOM 3KBHBAJICHTHOHN BBICOTEL 3/IAHKA).
O61M1IOBKA — INTHTH! U3 HATYpanbHOTO KaMHs pasMepoM 600x600x20 mM. Guaa=50 Kr/M*
[lar Beprukansieix Hanpasiaiouux B=600 mm, B yrioroht 30He B=300 mMm.

IIar ropu3oHTaNLHBIX HanpaBamux B=600 mm.

MaTepHan ropH30HTANbHBEIX HANPABIMIOIINX — AMFOMHMHHUEBRIH crmas AJI31 T1  Ry=120
MITa=1250 xr/em’.

I'opH30OHTANLHEIE HATIPABIAIOLINE paboTa0T 10 ONHONPONEHOH cXeMe B TOPU3OHTATBEHOH

MJIOCKOCTH B CEpeTHHE cbaca,ua 31aHyuAd | 110 I_[BYXHPOJIéTHOf:I CXCME B yFHOBOﬁ 30HC,
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BerpoBas Harpy3ka Ha BeicoTe 75 M (puuaTa):

yrioBas 30Ha w=—283 Kre/M?; Bee 31aHHe w=+(—)154 Kre/M® mo Tabn. 2 [IPUITOIKEHYA.

BrimomHsieM pacyéT TOPHW3OHTANBHOH HANpaBLAIOINSH PacllONOKCHHOH B CEPEIHHE 3/1aHus
(pgnoBas 30Ha).

12.1.2 PacuéTt Ha IIPOYHOCTEL TOPH3OHTAIRHOH HAPABILToLlel Kak 0OJHOIPONETHOM OaKH OT
JIEHCTBHA BETPOBOH HATPY3KH
Iponért nanpasmsnowmed L=B=0,6 M.

PacugTHYI0 cXeMy Hanpapmdioulel cM. puc. 66.

Harpy3ska Ha 1M JUIHHEI HallpaBIdiomen

Betpogas narpyzxa

. q=w* h=154%0,6=92,4 kre/m
Ceuenne A-A

o My a4 < Ry
A=A Wy a4 =

rme My=0,125%q, *B*=0,125%92,4%0,6°= 4,158 krc*m = 415,8 kre*em
W,=0,619 cM® — 110 ATHBOMY TEXHUYECKUX PelICHHIE,
oa.a=415,8/0,619 =671,7 <1250 krc/cm™=R,
Brison: rbpmom"am,naﬂ HAaNpaBIg0ias (NIaHKA PEAOBa%) YAOBIETBOPSAET TpeGoBaHHAM
NPOYHOCTH.
12.1.3_Pa0qér TIOKH HaNPaBJIAOIIEeH KaK Jalky KIBIMMEDa
[Monka nanpapngiouel ¢ oTTHOaMu paboTaeT Kak NAanKy KIIMMepa 110 BCeHd JUTHHE
Hanpasisomei. [lupuna cevennit 1-1 u 2-2 b=B=60,0 cM. PacuéTHy1o cxeMy NOTKH, HATIPABISKIOMER
cMm. puc. 67,
12.1.3.1 Coueranue Barpy30K coOCTBEHHBIH BeC + BETPOBAs HArpy3Ka
Harpysku Ha NONTKY HanpaismomeH
ColcrBennsti Bec
P=Ps=19.8 xrc
rie Poaa= Goan*Yosa* B¥h=50,0%1,1*0,6*0,6=19.8 xrc.
BeTtpoBas Harpy3ka BepxHHH (HHKBHIE) OTIHO
~ N,=w*B* h/2=154*0,6%0,6/2=27,7 krc

Ceuenne 1-1

My < Ry
Wyi-1 " ¥n

rne M. =N, *e;=27,7%0,47=13,0 xic*cMm;
W, 10=B*1,%/6=60,0*0,16%/6= 0,256 cM’
161.=13,0/0,256=50,8 <1250 kre/emM™=R,

Gy..1 =
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Ceueyne 2-2

Na—g + Mi—2 By

Arzz Wxaz2 ™ ¥a

T2 =

rae  Npa=2%N,.=2%27,7 =554 k¢,
M>o=P*e, =19,8%0,4=7,9 krc*om;
A25=B* 1,=60,0%0,2=12,0 cv;
Wy 20=B*t,7/6=60,0*0,2%/6= 0,40 cM’;
' 020=(55,4/12,0)+( 7,9/0,40y=24,4 <1250 krc/em’=R,
BriBoa: nmo/ika ropH3oHTANBHOH Hanpasiasiomei (psaoBoil MIAHKH) YAOB/IETROpSICY
TPeOOBAHNAM IPOYHOCTH.
12.1.4 Pacu€T Ha MPOYHOCTL TOPHROHTANILHOIO CEYeHUS A-A, NPOXOIAIIETO 110 HIKHEMY KPato
fopTHKa 3aKNENKY
MInpuna ceyenus A-A b=B=60,0 cM. Pacuérnyio cxemy s npoeepkn ceuenus A-A cM. puc. 68.
12.1.4.1 Coueratine Harpy30k coOCTBEHHBIH Bec + BeTpOBas HArpy3Ka
Harpysxwu, geficteyiomme Ha ceuenne A-A oM. 11, 12.1.3.1
P=19,8 krc
2N, =2%27,7= 55,4 xrc
Ceuenre A-A

— Mo By
Wii-a4 "~ ¥n

roe My a-a=2 Ny, *e-P*es= 55,4%1,38- 19,8%0,58=65,0 xrc¥em;

/ 2
(_TA—,-J . KI'C/CM

e;=1,56 cM —cM™. pHc. 67;
'e2=0,926 cM - cM. pHc. 67,
Wy aa=B*t 216 =60,0*0,162/6=0,256 CM “— MOMEHT CONPOTHRIIEHHUS CeueHHs A-A,
64-4=65,0/0,256 =254>1250 krc/em™=R,
CeycHnie A-A yaoBaeTBODSeT TpedOBAHHSIM HPOYHOCTH.
12.1.5 PacyéT y3na KpelneHus TOPH3OHTAIBHOA HAIIPABISIOMEH K BepTHKATTEHOH HAMPABTIONICH.
[opH3oHTaNBHAS HATPABIIALONAS KPETATCH K ABYM BEPTHKAILHEIM HANPABIAWIIHM, K KayKiIoH —
onHOH 3arnénkoi A2/A2 @ 4,8 MM, 3arkiIENKH pacCYATLIBAIOTCA Ha Cpe3 0T COBCTBEHHOTO Becd H Ha
pacTskeHHe OT BeTPOBOH HArpy3KH.
12.1.5.1 Coderanue Harpy3ok coBCTBEHHRBIHM BEC + BETPOBAS Harpy3Ka
Harpysku Ha coenuHenue (Ha oy 3akIEnKy)
CoOCcTBEHHEIH BEC OOIHIIOBKH
P=P.7./2=19,8/2= 9,9 xrc
BetpoBasd Harpyzka
N,, =w* h*B/2=154*0,6%0,6/2=27,7 krc
A) Ha cpes
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P22 9,9 < 320kec = N,

N*Tg 1*1

rie P =9,9 XIc ;
n=1 — TUCIIO IAKIIETIOK B COETHHEHIH;
ng=1 — 4ucy0 pabodux CPe30r OJHON 3aKNMENKH,
N=3200 H=320 xrc — pacy&THOe YCHTIUE Cpe3a Il OHOoM 3aknénku o Tadr. 2.2
HACTOSIIEH METOTUKH, KI'C.

b) Ha cMaTHe coequHIEMBIX 3IIEMEHTOB

P 9,9
Cpedat | 1+0,52%0,15

= 1270 < ZOOOKZC/CMZ = R,-p

roe P=9,9 xrc
n=1— YUCIIO 38KNETIOK B COENMHACHHUH;
d= 0,52 cM — 1uaMeTp OTBEPCTHS 110 3aKIENKY;
> t=0,15 cM—TonuMEa TOPH3OHTATLHOM Hanpasisromel t (4, =0,15eM< t,,=0,25¢cm);
R;p=195 MIIa=2000 KIC/CM*— PACuETHOE COTIPOTHBIIEHHE CMATHEO DIEMEHTOR, COSIHHACMBIX
3aKNENKaM# o tadul. 2.1 pactoame METOIHKH.

B) Ha pacraxenue
Ny
n

= 571—7 = 27,7 < 400rec = N,;
Tae N,., =277 xrc;
n=1 — YKCIIO 3aKJIETIOK B COE/IHHEHHTH;
N,=4000 H=400 xrc — pacd&Troe yCHITHE pacTDKeHUS A OJIHOM 3aKIENKH 1o Tahim. 2.2
HACTOAIICH METONHKH, KIC.

BeiBo:  y3ea  KpeluleHHS  TODH3OHTAILHOH  HanpaBIsiomied K BePTHKAJILHOH

HanpaBagUied y10B1eTBOPAET TPedoBAHNAM MPOUHOCTH.
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PacyeT reoMeTPHYECKHX XaPAKTEPHCTHK € YYETOM PeIyKIIHH

RLS-GU-T 608222

. 22
Mousne: 2452449
Mepaver: 367.8957

QrpaHidvieaolLgn pavka: X -41.0000 — 41.0000
Y:-13.8064 —~ 461046
Letmp Macc: X 00000
Y: G.000
Mowvedmsl veplr X 83026.2500
Y- 7472048 )
LyEex Mo weepue XY 0.0005
Pagveslvrepii, X 183058
Y: 174515

60

1 747209560 mpons [0.0000 1.0000]
J; 83026, 2590 oo [-1.0000 0.0000]

l ‘ Vi1, 80, Wi=1,82
N
82 =
Jx 83026,3
= = = = 1, 0 3
=Y T 462 80 e

Cxara nénKa t=2-0,4=1,6 mm (c yueToM pu(pIeHH)
Cpec  b.=(82-2,0*3,1)/2=37,8 MM

crnas 6063 T6 Ry=135 Mlla

Jng nmonka K, =0,43

JKo = /0,43 = 0,656

_ |0 _ jwoo _ o
=R, T (135
b ~ 39
2514« t+e+ Jk, 2514%1,60x0,861++/0,43

A—0,188 _ 1,760,188
iz 1,762
ber=p*b=0532%378+31=233%2=466mmM

A=

=1,76 > 0,748

p= = 0,532

MMasHLE MOWEHTG! U HArDasneHAR X-Y OTHOCUTENTEHO LIEHTPA MECE,

I~
(¥}



2,2

Mnowans: 1858.0927

] ¥ MepuMeTp: 276.0062

QOrpaHuyusaliciuan pamka. X: -23.3000 - 23.3000
Y:-17.7032 -- 42.29G8

UenTp mace: X: 0.0000
¥: 0.0000

MomenTe nHepunn: X 70768.5982
Y: 13632.9318

Li/Bex. mom. nHepumun: XY: -0.0336

i Paguycel uHepuymw:  X; 19.3967

H Y:8.5135

InaBHble MOMEHTEl U HANPaBNeHns X-Y OTHOCUTENBbHO LeHTpa Mac
I: 13632.9318 sgons [0.0000 -1.0000]
J: 70766.5982 saons [1.0000 0.0000)

I _ Wix=1,67; Wy=0,58

60

ITpu ¢cixaroll MONKE CKaTa CTeHKa

_ T _ 13,92
g, —46,08

= —-0,302

Jlna credku
"Kg = 0,57 — 0,21y + 0,07y = 0,57 + 0,21 x 0,302 + 0,07 x 0,3022 = 0,640

VKo = /0,640 = 0,792

b/t 55,8/1,8

1, = = = 1,76 > 0,748
4 2514« e+ K, 2534+0861x08
1,—0188 1,76 —0,188
p=tmg—=""5r—=0507510
2 ,
' 55,8 _
bey = p*b=10,507 ==+ 4,2 +13,9 = 40,0Mm



RLS-GU-Y

77.5

56

21,5

I

74

CoxaTa momka t=1,3 mm
Ceec  b=(12,6-1,0)=11,6 Mm
crinae 6063 T6 Ry=135 MIla

Jog momku K =0,43

Mnowaae: 246.%981
MepuneTn: 3052288
Orpanwny aaq pamka: X -37.0000 -- 37.0000
Y:-23.3734 -- 5412586
LgHTp mact: X:0.0000
Y. 0.0G00
MomerTbl ueepywn:  X: 108531 4759
Y: 78136.86805
Li/Bzw. MoM. MHepunu: XY: 0 0000
Paawychl pHepuun:  X: 20, ?
Y: 17.7661
[NaBHBE MOMBHTBI U HANPABNEHWA X-Y OTHOCWTENBHO UEHTRA MATL
I: 78135.8805 sg0onk [0.0000 1.0000]
J: 108581.4758 ppone [-1.0000 0.5000]
Wx=2,01; Wy=2,11

JK; =4/0,43 = 0,656

b

100 _ 0,861
135

11,6

A=

Penykuuu HeT. PalortaeT nonHoe ceueHwue.

BepxHss MTONKa

, b
A=

2514 xtxe+ fk, 2514%1,30%0,861 0,43

= 0,628 < 0,748

19,3

Penyknuu Het. PaloTaer nomHoe ceucHHUeE.

CoxaTa cTeHKa
ITpu ¢xAaTol MOJKE CHKATA CTEHKE
y=oc 2/c_1=13,92/(-46,08)=-0,302

ITpu cxxaToH IONKe CHKaTa CTEHKA

2514 xtxexJk, 2514%1,3040,861 V2

= 0,343 < 0,673



JIIs cTeHKH
K, = 0,57 — 0,213 + 0,071? = 0,57 + 0,21 * 0,432 + 0,07  0,432% = 0,674

JK; =4/0,674 = 0,82

F) 26/1,6 1,95 > 0,748
- I - ' )
Po2514xexJK, 2514+0,861+0,82
Ap~0188 195-0188 .
7 1,952 ' .
D
ber = p*b=0,462 %56 = 26,0Mm
Mnowagk: 205.07356
NepumeTp: 313.7859
Orpannunearowlas pamka: X: -37.0000 —~ 37.0000
Y:-15.39068 ~ 32.1094
1 LieHTp Macc: X: 0.0000
Y: 0.0000
@ MoMeHTbl MHepLMKW:  X: 28451.1854
~ Y: 78128.0137
Li/Gew mom. uHepumn: XY: 0.0000
Papuyckl vHepuuis:  X: 11.7786
- Y: 18.5186
— . [ napskie MOMEHRTEI 4 HANPABNEHUA X-Y OTHOCHMTENSHO UEHTPA MACKT:
|: 28451.1854 saonk [1.0000 0.0000)
J: 78128.0137 spore (0.0000 1.0000]
Wx=0,89; Wy=2 11
I[_ 74
RLS-GU-57
Mnolwagb: 37T LG
] MemansaTp: 5258050
Orpavuaraacwan pamxa; X; 41,0021 - 409573
Y: 325033 ~ 24 8557
LigHTp marc: X1 0.0000
Y: 0.0000
MoMeHTLl MHepUUK: X 192325 RE16
o Y. 197725.5000
5 LI oM. MRepumn: XY -25.1743
Paavychl MHepipw: X 22.5058
Y: 22.8/12
[NagHsIe MOMEHTBI W + HMA XY OTHOCMTENBEHO LIRHTRA Man ¢
I: 1924257343 gronk {1.0000 -0.0047)
J: 197725.7174 soons [0.0047 1.0000]
% J VAI=5,92; Wy=4 82
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Cixara BepxHAs TONKA
Cikata nonka t=1,6 mm
Ceec bg=13,9 MM
cinaB 6063 T6 Ry=135 Mlla

Juis ok Ky =0,43

JK; = /0,43 = 0,656

_ [0 _ o0 _ o
T R, ~ 185

b 13,9

57,4

1= = = 0,612 < 0,748
2514 xtx g+ [k, 2514%1,60+0,861*+0,43
p=1
Penykauu HeT. PaboTaet MoMHOE ceUeHHE.
[TpoMekyTOuHas I10JIKa
1= 2 = i = 0,866 > 0,673
2514« txexk, 2514%1,20%0,861 %4 ’
A, —0055x(3+1) 0866—0055%4 M EE G
i 7 - o086 T
ol
ber = p*b = 0,861 % 45 = 39,0MM
[ 82 —
-
45
. ~tH
[ = | t —— Mnowage: 370.5202
Mepumerp: 513.7399
Orpanqumeavaw)an pamea; X: -41,0021 -- 40.9979
Y:-32.0327 — 25.3673

UenTp mace: X:-0.0001
Y: 0.0000
MomeHThl uHepupmn:  X; 188006.7625
Y: 197704.0000
LiGew, Mom. nHepupm: XY': -25.1841
Papuycel vkepuywn: X1 22.5258
Y: 23.0995
[MaBHEIE MOMEKThI U HANPABNEHKA X-Y OTHOCKTENBHO LEHTPA MAc:
I: 188006.6971 egonk [1.0000 -0.0026]

t

J: 187704.0654 sronb [0.0026 1.0000)
Wx=5 88; Wy=4,83




HpH C}I(a'foﬁ NOJKE CEaTa CTCHKA
o, 19,77
1!) = — = —
g, 19,23
ks = 598(1— )% = 24,64
b 54,4

2514 %t e fk, 2514*1,6%0,861 %2464

=-1,03

A= = 0,316 > 0,673

@=

Penykirnu HeT. PaboTaet monHoe cedeHue.

RLS-GU-75

46

16

1.7

1,65

Mnowank: 620.4877

MepwmeTo: B47.3658

Orpadu- WEA pamka; X -41.00006 - 41.0000
Y:-35.5165 — 39.4835

UeHTE Macc: X: 0.0000
Y: 0.0000

MomeHTel MHepuwn: X 5123549427

— o T Y: 275105.7577

Li/Ge =. MOM. uHepLm: XY 0.0000

Panuwycsl uHepusd: X 26.7355
Y: 21.0504

I, [l Hble MOMEHTbI U HENPABNEHNA X-Y OTHOCUTENBHO LUEHTRA MAarnc:

75

1: 275105.7577 mgons [0.0000 -1.0000)
J: 512354,9427 srons [1.0000 0.0000]
V= 13,0: 14,4; Wy=B,71

Cxara BepxHsAs [ONKa
Cxara nonka t=1,65 mumn
CBGC. be=14.5 MM
crina 6063 T6 Ry=135 Mlla

Js ok Ky =0,43

JK; =/0,43 = 0,656

_ [0 jo0_ oo
T IR, " 135

b 14,5

i = =
25,14 «t*ex*,fk, 2514%1,65+0,861++0,43

= 0,619 < 0,748






[punoxenne No2

PacuéTHble BeTpOBELIC HAI'DYIKH

AN MpAMOYTroJbHLIX B IIIAHE 3AaHHH



Tabmuua 1

2
PacyeTHnasi BeTpoBas Harpyska, Kre/m

BerpoBbie paiioHbl, THO MecTHOCTH A

z I il m T v VI Vi
5 g g Wy W ) Wy Wi Wy Wi } Wiy B W Wiy Wi I W wmi Wy
& UEHTp |yroa UEHTP |YTOR uenTp lyrom UEHTp |Vron 1eATp |yroa ueHTp |yron HEHTD ron
5 1536 |53.6 1983 1699 699 |128 1886 |886 |162 | 112 | 112 _[205 | 140 | 140|256 | 170 | 170 |312 | 198 | 198 | 363
10 ]68,0 |680 |125 | 887 | 887 [162 | 112 | 112|206 | 142 | 142|260 | 177 | 177|335 | 216 | 216|396 | 251 | 251 | 48
15 1750 [750 1157 | 97.8 | 978 |179 | 124 | 124 227 | 156 | 156|287 | 196 | 19 |359 | 238 | 238|436 | 277 | 277 | 508
20816 | 81,6 [145 | 106 | 106|195 | 135 | 135 (247 | 170 | 170 [312 | 213 | 213 |390 | 259 | 250 |475 | 302 [302 | 553
25 847 [ 847 [155 | 110 | 110|202 | 140 | 140|256 | 177 | 177 324 | 221 | 221 |405 | 269 | 269 495 | 313 | 315 | 574
30 |88.2 | 882 [162 | 115 | 115|210 | 146 | 146|267 | 184 | 1s4 337 | 230 | 230 |422 | 280 | 280 | 513 | 326 | 326 | 598
35 |91,1 910 [167 | 119 | 119|218 | 150 | 150 |276 | 190 | 190 348 | 238 | 238 |436 | 280 | 289 | 330 | 337 | 337 | 617
20" 939 939 |172 | 122 | 122|224 | 155 | 155|284 | 196 | 196|350 | 245 | 245 |449 | 298 | 298 [ 546 | 347 | 347 | 636
45 1964 | 964 |177 | 126 | 126|231 | 150 | 159 |292 | 201 | 201 |369 | 251 | 251|461 306 | 306 | 561 | 356 | 356 | 653
50 |989 | 989 |181 | 129 | 129 236 | i63 | 163 ]300 | 206 | 206|378 | 258 | 258|475 | 314 | 314 | 576 | 366 | 366 | 670
55 1101 | 101|186 | 132 | 132|242 | 167 | 1671307 | 212 | 212 |388 | 264 | 264 484 | 322 | 322 | 590 | 375 | 375 | 687
60 | 104 | 104|190 | 135 | 135|248 | 170|171 314 | 217 | 217 397 | 271 | 271|496 | 520 | 320 |604 | 384 | 384 | 703
65 | 106 | 106|194 | 138 | 138|253 | 175 | 175 520 | 221 221 |405 | 276 | 276|506 | 336 | 336 | 615 | 391 | 391 | 716
70 | 108 | 108|197 | 140 | 140|258 | 178 | 178 |326 | 225 | 225 |412 [ 281 | 281 515 | 342 | 342 |627 | 398 | 398 | 730
75 [ 110 | t10_|201 | 143 | 143|262 | 181 | 181 332 | 229 | 229 [419 | 286 | 286 [524 | 348 | 348 | 638 | 405 | 405 | 743
80 | 111 | 111|204 | 145 | 145|267 | 1s4 | 184|338 | 233 | 233|427 [ 291 | 291 [533 | 354 | 354|649 | 412|412 | 736
85 | 113 | 113 [208 | 148 | 148|271 | 187 | 187 343 | 237 | 237 |434 | 296 | 296 |542 | 360 | 360 | 660 | 419 | 419 | 768
90 [ 115 [ 115 |21 | 150 | 150 |276 | 190 | 190|349 | 241 | 241 [441 [ 301 | 301 [551 | 366 | 366 | 671 | 426 | 426 | 781
95 | 117 | 117|215 | 155 | 153|280 | 194 | 194|355 | 245 | 245 [448 | 306 | 306|560 | 372 | 372 | 682 | 433 | 433 | 794
100 [ 119 | 119|218 | 155 | 155 |285 | 197 [ 197 [360 | 248 | 248 |455 | 311 | 311 |569 | 378 | 378 | 693 | 440 | 440 | 806
110|121 | 121 [223 | 158 | 158|291 | 201 | 201|368 | 254 | 254|465 | 317 | 317 [581 | 386 | 386 | 707 | 449 | 449 | 823
120 [ 124 | 124 [227 | 162 | 162|297 | 205 | 205 [376 | 259 | 259 [474 | 323 | 323 1593 | 394 | 394 | 722 | 458 | 458 | 840
130|126 | 126|232 | 165 | 165 302 | 209 | 209 |383 | 264 | 264 | 484 | 330 | 330|605 | 401 | 401 | 736 | 467 | 467 | 856
140|129 | 129 [236 | 168 | 168|308 | 213 | 213 [390 | 269 | 269|493 | 336 | 336|616 _| 409 | 409 | 750 | 476 | 476 | 873
150 131 | 131 (241 | 171 | 170 [314 | 217 | 217|398 | 274 | 274 |502 | 343 | 343 [628 | 417 | 417 | 764 | 485 | 485 | 889




Tabdnuma 2

2
PacyeTHas BeTpoBasi HATPY3Ka, Kre/m

Berposble paitoHbl, T MecTHocTR B

=
g’ 1 Il | 111 v v VI VII
2 W, Wy, Wa, Wy - Wy Wy W, W, Wi Wy W W, W, W~
fia) uentp | yron ueHTp | yron HEHTp | yron nenyp | yroa ueuTp | yroa LeHTp | yrosa LEHTP | Yyron
5 429 | 429 | -786 | 559 | -559 | -103 ) 709 | -70.9 | -130 ] 89,5 | 89,5 | -164 | 112 | 112 | -205 136 136 -250 159 159 -291
10 51,7 | -51,7 | 949 | 67,5 | -67,5 | -124 | 85,5 | -85,5 | -157 | 108 108 -198 | 135 135 -247 164 164 =301 191 191 -351
15 57,7 -57,7 | 106 | 752 | -752 | -138 | 953 | -953 | -175 | 120 120 =221 ) 150 150 -276 183 183 -336 213 213 -391
20 ] 63,1 | -63,1 | -116 | 823 | -823 | -151 | 104 | -104 | -191 | 132 132 | 241 | 165 | 165 | -302 200 200 -367 233 233 -427
25 60,6 | -06,6 | -122 | 86,9 | -86,9 | -159 | 110 | -110 | -202 | 139 139 -255 | 174 174 -319 212 212 -388 246 246 -452
30 70,1 | -70,1 -128 | 914 914 | -168 | 116 | -116 | -212 | 146 146 -268 | 183 183 -335 222 222 -408 259 259 -475
35 734 | -73,4 | -134 | 95,7 | 95,7 | -175 | 121 -121 -222 | 153 153 -281 | 191 191 -351 233 233 -427 271 271 -497
40 | 76,5 | -76,5 | -140 |, 99.8 | -998 | -183 | 126 | -126 | -232 | 160 160 | -293 | 200 | 200 | -366 243 243 -445 283 283 -518
45 793 | -79,3 | -145 | 103 -103 | -190 | 131 -131 240 | 166 166 -303 | 207 207 -379 252 252 -462 293 293 -537
50 82,1 | -82,1 | -150 | 107 | -107 | -196 | 136 | -136 | -249 | 171 171 -314 | 214 214 -393 260 260 -478 303 303 -556
55 84,8 | 84,8 | -155 | 111 -111 =203 | 140 | -140 | 257 | 177 177 =324 | 221 221 -405 269 269 -493 313 313 -574
60 874 | -874 | -160 | 114 | -114 | -209 | 144 | -144 | -265 | 182 182 -334 | 228 228 -418 277 277 =509 323 323 -592
65 804 | -894 | -i64 | 117 -117 | =214 | 148 -148 | 271 | 187 187 -342 | 233 233 -428 284 284 -520 33 330 -606
70 91,4 | 914 | -168 | 119 | -119 | 219 | 151 -151 277 | 191 191 -350 | 238 238 -437 290 290 -532 338 338 -619
75 1933 ] 93,3 | <171 | 122 | 122 | -223 | 154 | -154 | -283 | 195 195 | -357 | 243 | 243 | -446 296 296 -543 345 345 -632
80 952 | 952 | -175 | 124 | -124 | -228 | 157 -157 | -289 | 199 199 -364 | 248 248 -456 302 302 -554 352 352 -645
85 | 973 | -97,3 | -178 | 127 | -127 | -233 | 161 | -161 | -295 | 203 | 203 | -372 | 254 | 254 | -465 309 309 -566 360 360 -659
90 993 | -993 | -182 | 130 | -130 | -237 | 164 | -164 | -301 | 207 207 -380 | 259 259 -475 315 315 -578 367 367 -673
95 101 -101 -186 | 132 | -132 | -242 | 167 | -167 | 307 | 211 211 -388 | 264 264 -484 321 321 -589 374 374 -686
100 103 103 ~-189 | 135 -135 | 247 | 171 -171 =313 | 215 215 -395 | 269 269 -494 328 328 -601 382 382 -700
110 | 106 | -106 | -195 | 139 | -139 | -255 | 176 | -176 | -323 | 222 | 222 | -407 | 278 | 278 | -509 338 338 -620 393 383 -721
120 | 110 | -110 | -201 | 143 | -143 | -262 | 81 | -181 | -332 { 229 | 220 | -420 | 286 | 286 | -524 348 348 -638 405 405 -743
130 | 113 | -113 | =207 | 147 | -147 | 270 | 186 | -186 | -342 | 235 | 235 | -432 | 294 | 294 | -539 358 358 -656 417 417 -764
140 e | -116 | 212 | 151 -151 <277 1 191 -191 -351 | 242 242 -443 | 302 302 -554 368 368 -074 428 428 -785
150 | 119 | -119 | -218 | 155 | -155 | -284 | 196 | -196 | -360 | 248 | 248 | -455 | 310 | 310 | -569 377 377 -692 440 440 -806




Tabmuna 3

2
PacyeTnas Be1 oBas Harpy3Ka, Kre/m

= BerpoBbie paiionni, THO MecTRHOCTH C
g‘ | I 1l 11 v v | VI 4 VI
% Wy, Wy, Wy W, W W Wy W Wy Wy W Wy, W Wiy
e} UEHTP | yron HEHTP | yron LEHTP | yroa UEeHTP | yrom ueHTn | yron UeHTp | yroa UeHTp | yron
5 43,0 43,0 | -78,8 | 50,0 56,0 | -103 | 71,0 71,0 | -130 | 89,7 897 | -164 | 112 112 | -205 | 136 136 -250 159 159 -291
10 43,0 43, -78.8 | 56,0 56,0 | -103 | 71,0 71,0 | -130 | 89,7 89,7 | -164 | 112 112 | =205 | 136 136 -250 159 159 -291
15 | 48,5 48,5 | -88.8 | 63,2 63,2 | -116 | 80,1 80,1 | -147 | 101 101 | -185 | 126 126 | -232 | 154 154 -282 179 179 -328
20 53,1 33,1 | -97.4 | 69,3 69,3 | -127 | 87,8 87,8 | -161 111 111 | -203 | 139 139 | -254 | 169 169 -309 196 196 -360
25 57,7 57,7 | -106 | 75,3 75,3 | -138 | 95,4 954 | -175 | 121 121 | -221 | 151 151 | -276 | 183 183 -336 213 213 -391
30 62,1 62,1 | -114 | 81,0 810 | -148 | 103 103 | -188 | 130 130 | -238 | 162 162 | -297 | 197 197 -361 229 229 -421
35 66,1 66,1 | -121 | 86,2 86,2 | -158 | 109 109 | -200 | 138 138 | -253 | 172 172 | -316 | 210 210 -385 244 244 -448
40 69,9 69,9 | -128 | 91,1 91,1 | -167 | 115 115 =212 | 146 146 | -267 | 182 182 | -334 | 222 222 -407 258 258 -473
45 73,2 73, -134 | 95,5 95,5 -175 | 121 121 | -222 | 153 153 | -280 | 191 191 | -350 | 232 232 -426 271 271 -496
50 76,5 76,5 | -140 | 99.8 998 | -183 | 126 126 | -232 | 160 160 | -2935 | 200 200 | -366 | 243 243 -445 283 283 -518
55 79,7 797 | -146 | 104 104 | -190 | 132 132 | -241 166 166 | -305 | 208 208 | -381 | 253 253 -464 294 294 =540
60 827 82,7 | -152 | 108 108 | -198 | 137 137 | =250 | 173 173 | 316 | 216 216 | -395 | 262 262 -481 306 306 -560
65 85,0 85,0 | -156 | 111 111 | -203 | 140 140 | <257 ) 177 177 | -325 | 222 222 ) -406 | 270 270 ~495 314 314 -576
70 87,2 872 | -160 | 114 114 | -200 | 144 144 | -264 | 182 182 | -334 | 228 228 | -417 | 277 277 -508 322 322 -591
75 89,4 864 | -164 | 117 17| -214 | 148 148 | -271 | 187 187 | ~342 | 233 233 | 428 | 284 284 -520 330 330 -606
80 | 91,5 91,5 | -168 | 119 119 | -219 | 151 151 | =277 | 191 191 | -350 | 239 239 | -438 | 291 291 -533 338 33 -620
85 | 928 92,8 | -170 | 121 121 | 222 | 133 153 | -281 | 194 194 | -355 | 242 242 | -444 | 295 295 ~540 343 343 -629
90 94,1 941 1 -173 | 123 123 | -225 | 156 156 | -285 | 196 196 | -360 | 246 246 | -450 | 299 299 -548 348 348 -638
95 95,4 954 | -175| 124 124 | -228 | 158 158 | -289 | 199 199 | -365 | 249 249 | -456 | 303 303 -555 352 352 -646
100 | 96,6 96,6 | -177 | 126 126 | -231 160 160 | -293 | 202 202 | -370 | 252 2532 | -462 | 307 307 -562 357 357 -655
110 100 100 | -184 | 131 131 | -240 | 166 166 | -504 | 209 209 | -383 | 261 261 | -479 | 318 318 -583 370 370 -679
120 104 104 | -190 | 135 135 | -248 | 171 171 | -314 | 217 217 | -397 | 271 271 | -496 | 329 329 -604 383 383 -703
130 107 107 | -197 | 140 140 | 256 | 177 177 | -325 | 224 224 1 -410 | 280 280 | -513 | 340 340 -624 396 396 -726
140 111 111 | -203 | 144 144 | -264 | 183 183 | -335 | 231 231 | -423 | 288 288 | -529 | 351 351 -643 409 409 ~749
150 114 114 | -209 | 148 148 | -272 | 188 188 | -345 | 237 237 | -435 | 297 297 | -544 | 361 361 -662 421 421 -771




