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10. MeTonuka pacyera pasMellleHUs] M KpelJieHUsl TPY30B B BArOHaX
10.1. BBoanble moJioxxeHusi k MeToauke pacuera

[Ipu ompeneneHun crmocoOOB pa3MENICHHs] W KPEIJICHUS Tpy3a JOJDKHBI HapsIy C €ro
MacCcoi yYUTBIBAaThCA CIAEAYIOIINE CUIIbI U HATPY3KHU:

— IPOJOJIbHBIE TOPU3OHTAIBHBIE MHEPLHMOHHBIE CUJIbl, BO3HUKAIOIIUE MPU JBUKECHHUHU B
MPOLECCE pa3roHa M TOPMOKEHHUS I0€3/1a, MPU COYJAPEHUM BaroHOB BO BpPEMsI MAaHEBPOB U
pOCIyCKE C COPTUPOBOYHBIX FOPOK;

— [ONIEpEYHbIE€ TOPU3OHTAIbHBIE WHEPLUUOHHBIE CWJIbI, BO3HUKAIOIIME IPU JABUKCHUHU
BaroHa ¥ MpY BIHMCBHIBAHUM €0 B KPUBbBIE U NIEPEXOJAHBIC YUACTKHU IYTH;

— BEpTUKaJIbHbIE WHEPIMOHHBIE CUJIbI, BbI3bIBAEMbIE YCKOPEHUSIMU MPH KOJIEOaHHSIX
JBU)KYILIETOCSI BarOHa;

— BETPOBAsI HAIPY3Ka;

— CUJIBbI TPECHHUSL.

Toukol NpUITOKEHHST TPOJOJIBHBIX, MOMEPEYHBIX M BEPTUKAJIbHBIX MHEPLHUOHHBIX CHII
sBisiercss 1eHTp TsokecTu rpy3a (I{Trp). Toukoit mpumoxeHws paBHOJCHCTBYIOMIEH BETPOBOMA
Harpy3Ku IPUHUMAETCSI TEOMETPUUYECKHUM LIEHTP HABETPEHHOM NTOBEPXHOCTH Ipy3a.

OcoOeHHOCTH pacyeTa pa3MeNIeHHs] U KPEIUICHUS JIIMHHOMEPHBIX TPY30B MPHUBEICHHI B
MyHKTE 12 HACTOSIIEH I1aBbl.

10.2. Onpenenenne HHEPIUOHHBIX CHJI U BETPOBOI HArpy3KH, 1eiiCTBYIOIIMX HA IPY3
10.2.1. TlpononbHas unepironHas cuia (Fup) onpenensercs no popmyie:
Fup =anp Qup (1), 4)

IJie  anp— yJCJIbHAs MPOI0JbHAS MHEPIIMOHHAS CHila Ha | T Macchl Ipys3a, TC/T;
Qrp — Macca rpy3a, T.

3HaueHus anp AJI1 KOHKPETHON MaccChl Ipy3a OMpenessioTces o Gpopmynam:

- IIPY TIOTPY3KE C OTIOPOM HA OJIWH BAaroH:

Qrp® (a22 - ag4)
anp=a 2 - (tc/1); (5)
72

- IIPY TIOTPY3KE C OTIOPOH Ha JBa BaroHa:

Qrp® (244 - a18s)
anp = a4 - (Tc/T), (6)
144

rae  Qrp® — olmiast Macca rpy3a B BaroHe WM Ha CIIeTe, T,

a22, 294, a44 , 2188 — 3HAYCHUS YAECIBHOU MPOJOJIbHON MHEPLUMOHHOW CHUJIBI B 3aBUCUMOCTH
OT THUIIa KPEIJICHUS TIPH Macce OpyTTO COOTBETCTBEHHO BaroHa: 22 T u 94 T; cuemna: 44 T u 188 T
(mpuHUMatoTCs 1o Tabnuie 29).
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Tab6numa 29
3HayeHus yJeTbHOW MPO0IbHON HHEPLIMOHHOW CHJIBI B 3aBUCMMOCTH OT TUIA KPEIJICHUS Tpy3a

3HavYeHHd a,p (TC/T) IPH ONMPAHUH
rpysa Ha
OJMH BaroH JABAa BaroHa
a2 a94 a4 a188
Yupyroe: 1,2 0,97 1,2 0,86

—  TPOBOJIOYHBIE PACTSHKKH M OOBSI3KH, TPOCOBBIE
pacTsHkKKM M OOBSI3KM € HAaTSDKHBIM  YCTPOMCTBOM,
METaJUINYECKUE TOJIOCOBBIE 0OBS3KH;

—  JepeBsiHHBIC YIIOPHBIE, PACIIOPHBIC OpYCKH;

—  KpeIUICHHE TIpy3a B KacceTe, NMUPAMHIE U T.I. C
YIIOPOM Tpy3a B HX 3JIEMEHTHI Yepe3 AepeBSIHHbIC OPYCKH;

—  KpeleHue METaJIITNYECKUMU YIOPHBIMU
KOHCTPYKITUSIMH, 3aKpeIyIeHHBIMH K BaroHy OontaMu: Tpys3a,
YIIAKOBAHHOI'O B JIEPEBSIHHBIN SIIHMK, HEYIIAKOBAHHOTO I'py3a B
cilydae, KOIrjJa MeXAy TIpy3oM M METAJUIMYECKUM YIOpOM
YIIO’KEH IEPEBSHHBIN OpycoK

Tun kpemieHust

Kecrkoe: 1,9 1,67 1,9 1,56

—  KpeIUIeHHE Tpy3a K BaroHy OOJNTaMH, IIMTHILKAMH,
HWHBIMH aHAJIOTHYHBIMHU CPEJICTBAMU KPETUICHHS,

— B ciyyae pa3MelieHus rpy3a (3a HCKIIOUYCHHUEM
YIIAKOBAaHHOTO B JICPEBSHHBIA SIIUK) C HEMOCPEACTBEHHBIM
YIIOPOM B 3JIEMEHTBI KOHCTPYKIIMU BaroHa;

—  KpeIUIeHHE KacCeTbl, MUPaMHUIbl U T.II. K CTOCYHOM
cko0e tiathopMbl OONTaMH, MPH IMOMOIIM METAJUTMYSCKUX
CTOCK MM METAJUTHYECKUX YITOPOB;

—  KperuleHHe METaJUTHICCKUMHU YIIOPHBIMU
KOHCTPYKIIMSIMH, ~ 3aKpCIUICHHBIMA K  BaroHy 0OoJsitamu,
HEYMaKOBAHHOTO TPy3a M3 METAJLIA, Kelle300eToOHa

10.2.2. TlomepeuHast TOpPH3OHTANbHAs HMHEPUMOHHAas cuiaa Fn ¢ yderom pgeWcTBUS
IIEHTPOOEIKHOM CHIIBI onpeesieTcs o Gpopmyiie:

Fn =an Qrp/ 1000 (1c), (7)
I7Ie  an — ylIeJbHas mornepeyHas MHepIUOHHAas cuiia Ha | T Macchl Tpy3a, KIc/T.
J1J1s Tpy30B C OMOPOIA Ha OJIMH BaroH an ONpeaenseTcs mo hopMyIie:

2 (am 'ac)
an=act ——— Irp (KFC/T), (8)
Is

II€  Aac, am — YJACIbHBIC TIONEPEUHbIe HHEPLIMOHHBIE CUIIBI AJis ciydaeB, koraa LT rp HaxoguTcs
B BCPTUKAJIBHBIX TIIONCPCYHLIX IMJIOCKOCTAX, NPOXOAAIIUX COOTBCTCTBCHHO. ucpe3 CCpCaAuHy
BaroHa, yepe3 MIKBOPHEBYIO Oanky (Tabiuna 29), Kre/T;

ls — 6a3a Barona, m;

Irp — pacctosiaue ot I{Trp /10 MOMEpevHOM TIOCKOCTH CHMMETPUH BaroHa, M.
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JUis JUIMHHOMEpHBIX TIPY30B, IIEPEBO3MMBIX Ha CLENax ¢ OINOpOM Ha JBa BaroHa,
an npuauMaetcs no tadnwuie 30.

Tao6muma 30
3Ha‘-IGHI/I}I YI[GJ'H:HBIX HOHGpG‘-IHBIX I/IHepI_[I/IOHHI:IX CHUJ1

3HaYeHN yaeJbHBIX
Pa3memenne rpy3a MoNepeYHbIX HHEPIUOHHBIX CUJI,
Kre/tT

C omopoit Ha oxuH BaroH U pacnoioxenneMm LT, B BepTHKanpHOI
MONIEPEYHON MIIOCKOCTH, POXOASIIEH uepes:

- CepeIuHy BaroHa, a. 330
- IKBOPHEBYIO OAJIKY, Ay 550
C onopo#i Ha Ba BaroHa 400

10.2.3. BepTukanbHasi UHEpIIMOHHAs cuiia Fe onpenensercs no popmyie:
Fs =as Qrp/1000 (Tc), 9)

rie  as — yJelbHas BepTUKaJbHAsg cuja Ha 1 TOHHY Macchl Ipy3a, KIC/T , KOTOpasi omnpeaessieTcs
o ¢opmyse:

2140
ap =250+ x lrp + —— (krc/1). (10)
Qrp®

[Ipu 3arpy3ke BaroHa rpy3oM maccoil MeHee u paBHOH 10T 3HaueHue Qrp® MPUHUMAIOT
paBabM 10 1. Koaddumment k npu nmorpyske ¢ ornopoil Ha OJUH BaroH NMPUHUMAIOT PaBHBIM 5,
¢ oropoii Ha n1Ba BaroHa — 20.

10.2.4. BetpoBas narpy3ka Wn ompenensercst ¢ y4eToM yJeJIbHOW BETPOBOM HarpyskH,
paBHoii 50 krc/M?, 1o hopmyie:

Wi =50 Sa/1000 (1c), (11)

rae  Sm — IUIOIIAJb HABETPEHHON MOBEPXHOCTH TIpy3a (IPOEKLIHUHU TOBEPXHOCTH Tpy3a,

BBICTYTIAIONICH 3a Ipeaensl OOKOBBIX OOpTOB IuaTdopMbl JHO0 OOKOBBIX CTEH MOJyBaroHa, Ha

MPOONBHYI0 TIIOCKOCTh CHMMETPHUM BaroHa), M2, JIns IMIMHAPHYECKOH MOBEPXHOCTH

Sn mpuHMMaeTCst paBHOH MOJIOBUHE IIJIOIIA N HABETPEHHON TTOBEPXHOCTH Ipy3a.
10.3. Onpenesienne CUJI TpeHUst
10.3.1. Cunsl TpeHusi, NPEMATCTBYIONIME MEPEMELICHUIO TPY3a, OMMPAIOIIErocsl Ha OJUH

WM JIBa BaroHa 0e3 MpuMEeHEeHHs] TYPHUKETHBIX OIOp, OMpPENEsoTCs o hopMynam:
— B IPOJ0JIbHOM HAaINpPaBJICHUU:

Frp" = Qrp p (TC); (12)

— B IIOICPCUHOM HAITPABJICHUU:

Frp" = Qup p (1000 - 2,)/1000 (rc), (13)
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rie W - Ko3pPUIMEHT TPEHUS MEeXIY KOHTAKTHPYIOUIMMH ITOBEPXHOCTSIMU I'py3a U BaroHa (Wi
MOAKJIAI0K).

3Ha‘IeHI/I$I KOE)(b(l)I/ILII/IeHTOB TpeHI/IH CKOJIbJKCHU A Me)KI[y OYUIIICHHBIMU OT I‘p$I3I/I, CHEra,
JbJa ONOPHBIMH ITOBEPXHOCTSIMH Tpy3a, MOAKIAJOK W Tojla BaroHa (B 3WMHUN TIEPHOJ
ITIOCBIITAHHBIX TOHKHUM CJIOCM necxa) HpI/IHI/IMaIOTCH paBHBIMI/IZ

— JIEpEBO TI0 JIEPEBY 0,45;
— CTaJjb 110 JIEPEBY 0,40;
— CTajib 110 CTAIN 0,30;
— eJe300€TOH 10 JIePEBY 0,55;

— BEpTHKAIBHO YCTAHABJIMBAEMbBIC PYJIOHBI JINCTOBOM
cTaju (IITPUIICHI) C OTKPBITHIMU TopamH 1o aepesy 0,61,

— TIaYKH MPOMACJICHHON JIUCTOBOM CTaJIU TI0 JIEPEBY 0,21;
— pe3uHa 10 JepeBY (7151 KOJECHOW TEXHUKH ) 0,50;
— QTIOMUHHHA 110 JIEPEBY 0,38;
— CBUHEII U IIMHK TI0 JIEPEBY 0,37.
Koaddurment Tperus: kaueHUs MpUHUMAETCS PaBHBIM 0,10.

[IpumeneHnne B pacueTrax HWHBIX 3Ha4eHUH Kodhduiumenta TpeHUs (I JIpyrux
KOHTaKTUPYIOUIMX MaTepUajoB WIH TPH OCOOBIX YCIOBUSX KOHTAaKTUPOBAHHUS) JOJDKHO OBITh
000CHOBaHO B COOTBETCTBUHU C TpeOOBaHMSIMH, H3IOXKEHHbIMU B [IpmiiokeHun 2 x Hacrosiien
TJIaBe.

OcoOeHHocTH  ompefeNieHuss  CWJI  TPEHHs,  MPENSATCTBYIOIUX  MEePEMEIICHUIO
JUIMHHOMEPHBIX T'PY30B IPU UX Pa3MELICHUH C IPUMEHEHUEM TYPHUKETHBIX OIOp, PACCMOTPEHHI B
[Tpunoxenun 1 k HacTosimel ['nase.

10.3.2. [Ipu pasmenieHnu Ha MiaatopMe C AEpeBOMETAUIMYECKHM IIOJIOM Tpy3a 0Oe3
NPUMEHEHHUS TOAKIAI0K, LIEHTP TSHKECTH KOTOPOTO COBIAJAET C €ro MeOMETPUYECKHM LIEHTPOM
(pucyHok 39), cuiabl TpeHHs, NPENATCTBYIOIIME MEPEMEIIEHUI0 Tpy3a, OMNPEACISIOTCS 110
dbopmymnam:

— B IIPOJAOJIbHOM HAITPaBJICHUU:

FTpHp = I:Tpl"p + FTPZHP + FTp3Hp (TC)’ (14)

rae  Fip1"P, Fip2"P, Frp3™ — cuuibl TpeHHs], OECTByIOIIME HAa ydacTKax ONHUpPaHUs Tpy3a Ha
MOBEPXHOCTH NoJa. X 3HaueHus onpeaensorcs no Gopmynam:

a

Frp1™ = Qrp M1 (TC); (15)
b

Frp2™ = Qrp u2 (tc); (16)
d
c

Frp3™ = Qup u3 (ro), (17)
d

rae U1, M2, U3 — KO3(DPHUIMEHTHI TPEHHS UYACTH TIPy3a O COOTBETCTBYIOIIUE YYAaCTKU

MIOBEPXHOCTH T10J1a;
a/d, b/ d, ¢/ d- monmu maccel rpy3a, KOTOPBIE MMPUXOIATCS HAa COOTBETCTBYIOIINE YUACTKH
MIOBEPXHOCTH T10J1a;
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— B IOIICPCYHOM HAITPaBJICHHUM:

a b c
Frp"=Qnp ( p1 + 2+ 13)(1000 - ag )/1000 (tc), (18)
d d d

rae  as — yjeJbHas BepTUKaJIbHAS MHEPIMOHHAS CHIa, onpeaersemast mo ¢popmyie (10), kre/T.

-

2770
1150
¥
]

|

Pucynox 39 — Cusbl TpeHUsl, JeHCTBYIONINE HA yYacTKax OMUPaHUs rpy3a Ha TOBEPXHOCTh
JepEBOMETAIUTMUYECKOTO M0J1a MIaT(HOPMBI

I'py3, pacnonokeHHbII HECUMMETPUYHO MPOAOIbHON IIOCKOCTH CUMMETPHUU ILIATHOPMBI
(pucynok 40), MOXKET HCHBITHIBATH JOMOJHHUTEIBHOEC BO3JeHCTBHE MOMeHTa BpamieHus (Mip) B
TOPU30OHTAIBHOM TIJIOCKOCTH OTHOCHUTEIIBHO BEPTUKAIBHOM OCH, MPOXOMSIICH Yepe3 €ero LEHTP
TSXKECTH.

Pucynox 40 — MoMeHT BpalleHus, JeHCTBYIOIUI Ha TPY3, PACIIONOKEHHBIH
HECUMMETPUYHO OTHOCUTEIBHO MPOI0JbHON INIOCKOCTH CUMMETPHUH IIaT(HOPMBI €
JEPEBOMETAIIINYECKUM T10JIOM

1 — pactspkka; 2 — pacrmopHbIi Opycok
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MowmenT Bpatenus Mrp onpenensercs mo gpopmyre:
Mqyp = FTp“p r ( TCM), (19)
rae I —ruiedo cuiisl TpeHus Frp"P, onpenensemoe kak abCcoMOTHAs BETUYMHA Pa3HOCTH:
r=|Ku - K rrp | (), (20)
e Kur, KFrp, — KOOpAMHATHI B MONEPEUYHOM HAIPABICHUU LEHTPA TSHKECTH COOTBETCTBEHHO

rpy3a u cuiibl TpeHus Frp"P OTHOCHTENBHO Kpasi IOBEPXHOCTH OMUPAHUs Ipy3a Ha MOJI, M.

Fupt™ (b + 2/2) + Fup2™ b/2
K Frp = (M) (21)
FTpl“p + FTpZHP

IIpu r = 0 MOMEHT BpalleHusl Ipy3a OTCYTCTBYET, M pacyeT IPOBOAST TOJBKO IS
IUIOCKO-TIApaJIEbHOTO JBUKCHHUS.

JononuaurtenbHble YCUIIHS (Faon ), KOTOpPBIE JOJIKHBI CO3/1aBAThCs CPEACTBAMH KPETIIEHUS
JUI IPEJOTBPALIEHUS Pa3BOPOTa IPy3a, ONPEACIAIOT 110 popMylie:

Faon = MTp [la (TC), (22)
rae  la — paccrosiHEe MEKTY BEpTHKAIBHBIME TUIOCKOCTSAMH, IPOBEICHHBIMA Yepe3 Faon, M.

VYcunue B pacTsiKKe, COOTBETCTBYIOIIEE Fpon, OMpPEAENSAIOT C Y4ETOM YIVIOB HAaKJIOHA
PACTSIKKH.

10.4. OnpeneJienne yCTOMYNBOCTH IPY’KEHOT0 BATOHA U rPy3a B BaroHe

10.4.1. BeicoTa 0011ero eHTpa TSKECTH BaroHa ¢ Tpy3oM (pucyHok 41) onpenensercs 1mo
dbopmyre:

Qrpl huTl + Qrpz huTZ +..+ Qrpn huTn + QT HuTB
HuT0 = (MM), (23)
Qrp®+ Qs

raie  Qr — Macca Tapsl Barosa, T;
Nurt , hurz , ... Nun — BoicoTa T enunui rpysa ot YI'P, mum;
Hu® — Boicota LIT nmoposxuero Barona ot YI'P, MM (Tabmuma 31).
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Tabmuma 31
[momaae HaBEeTPEHHOM MOBEPXHOCTH U BBICOTA LIEHTPA TSIKECTHU BarOHOB,
3HaYeHus Kod(ppuuneHToB p u g
Iaomanb Beicora T 3HaveHue
Tun Barona HaBeTPEeHHOI MOPOKHETO BAaroHa K03 PpULHMEHTOB
NOBEPXHOCTH, M? ot YI'P, m P q
YeTbIpeXOCHBIN MOTYBaroH:

- ¢ 06beMoM Ky30Ba 10 77 m 34 1,13 5,61 0,11

- ¢ 06beMOM Ky30Ba 83-88 M 3 37 1,13 5,61 0,11
YetpipexocHas miatdopma 0a3oit
9720 mm: < o o
- C 3aKPBITBIMU OOpTaMU 13 Qoo
- C OTKPBITBIMH OOpTaMu 7 3,34 0,10

3,34 0,10

YetbipexocHas maTdopma 6a3oit
14400 mm:
- ¢ 3aKPBITBIMH OOpTaMHU 16 0,8 4,11 0,08
- C OTKPBITBIMH OOpTaMu 11 0,8 4,11 0,08
YetsipexocHas uiaTgopma 6a3oit 9 0,8 3,30 0,08
14720 mm

1

Sl

=

By

Pucynox 41 — Onpenenenue BHICOTHI OOIIETO IIEHTPA TSHKECTH BaroHa ¢ rpy30M
oTHOCUTENBHO YI'P

1

10.4.2. TlonepeuHas ycTOMUMBOCTh BaroHa MpoBEpsieTCs B ClIydasiX, KOTAa BHICOTA LIEHTPA
TSOKECTH BaroHa ¢ rpy3oMm (cmema ¢ Tpy3oM, €Clid T'py3 ONHpaeTcs Ha OJWH BaroH) ot YI'P
npesbimaeT 2300 MM MM HaBETPEHHAs MOBEPXHOCTh BarOHA ¢ IPy30M MpeBbimaetr 50 M2,

[TonepeuHast yCcTOMUMBOCTD I'PYKEHOI0 BaroHa 0OECIEYMBAETCS, €CIHM YAOBIETBOPSAETCS

yCIIOBHE:!
Py +Ps

<0,%5,

Per

rac
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1

Py + Ps — nononHuTeNbHAS BEPTUKAIbHAS HArpy3Ka Ha KOJIECO OT JECHCTBHS LIEHTPOOEKHOMN
CHJIBI M BETPOBOW HarpyskH, TC.

CraTtuueckas Harpy3ka Per omnpenernsercs 1o ciaexyomum Gopmyiam.
IIpn cUMMETpUYHOM pa3MEIICHUU IPy3a OTHOCHUTEIBHO IPOAOJIBHOM U IONEPEYHOU
IUIOCKOCTEM CHMMETPHH BarOHa:

Qr + Qrp°
Per=—— (10) (25)
Nk

Ipu cMeleHny TPy3a TOILKO MOMEPEK BaroHa:
1 Dem

Por=—— (QT + Qrpo (1,0 -
Nk S

)) (¢) (26)

IIpu cmenieHuy rpy3a TOJIBKO BIOJIb BaroHa - JUIsl MCHEE HArPYKECHHOU TEIICKKHU:

2 QT lem

Por=—— ( + QFPO (015 - )) (TC) (27)
Nk 2 ls

IIpy OOHOBpEMEHHOM CMEUICHMM TIpy3a BIOJb M IONEPEK BaroHa - I MeEHee

Harpy>KE€HHOM TEJIEKKHU:

2 QT lem Dewm

Per=— ( + QFPO (015 - )(110 - )) (TC)1 (28)
Ne 2 e S

rie Nk — YUCIIO KOJIEC IPY30HECYIIEro BaroHa;
2S = 1580 MM — paccTosiHHE MEXIY KpYraMu KaTaHUs KOJIECHOU TMaphl.

JlononHUTENbHAS BEPTUKANbHAS HAarpy3Ka Ha KOJIECO OT JNEHCTBUSA IIEHTPOOEKHBIX CHII U
BETPOBOM HAarpy3KH onpeaessiercs no popmysie:

1
Py + Ps=— (0,075(Qr +Qrp°® ) Hur® + Wi h +1000p) (T¢), (29)
Nk S

rae  Whu — BeTpoBas Harpyska, IeHCTBYIOIIasl Ha YacTH Ipy3a, BRICTYMNAIOIINE 3a MPEAEIbl Ky30Ba
BaroHa, 1c;

h — BeICOTA reOMeTPHYECKOTO IICHTPA HABETPEHHOM MMOBEPXHOCTH rpy3a oT YI'P, mm;

P — KO3 PHUIMEHT, YIUTHIBAIOLINI BETPOBYIO HArpy3Ky Ha Ky30B U TEJIEKKHU TPY30HECYILUX
BaroHoB u nonepeunoe cmenieHue LT rpy3a 3a cuet gedopmanmu peccop. 3HaueHUs P TPUBEICHBI
B Tabmuie 30.

OcoOeHHOCTH OIpeAeNeH!s] YCTOMYUBOCTH CIIETIOB BaroHOB C pPa3MEIIEHHBIMH Ha HUX
JUTMHHOMEPHBIMH TPy3aMU, €CIIM TPy3 OMUPACTCS Ha JIBa BaroHa, pacCMaTPHUBAIOTCS B MyHKTe 12
HACTOSIIEH IIaBbI.

10.4.3. Kpome mocTymarenbHbIX MNEpEeMEIIEHU Tpy3bl B TMPOLECCe MEPEBO3KH MOTYT
noJiBeprarbes onpokuabiBannio. KoadduuumenTt 3anaca ycTOHYMBOCTH Tpy3a OT ONPOKUIABIBAHUS
orpenensercs o GopMynam:
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- IPY ONPOKH/IBIBAHUHU BJIOJb BaroHa (PUCYHOK 42):
lnp®
p

MNup = , (30)

Anp (huT -

hy"P)

L H1) I = 1

0
l"'p _.ip_._

Pucynok 42 — BapuaHThI pacrioyiokeHUs YIIOPOB OT ONPOKHIBIBAHUS TPY3a
B IpOJO0JIbHOM HAITPAaBJIICHUU
1)- neHTp TsOKEeCTH Tpy3a, H1)-BbIcOTa IIEHTpa TSHKECTH TPpy3a,
h*- BeicoTa ymopHoro Opycka

— [IPH ONIPOKUIBIBAHMH TIONIEPEK BaroHa (pucyHok 43):

Qrp bno
T]II = ’ (31)
Fu (hur -hy™ ) + Wi (han™ -hy™ )

rne  Inp®, bn® — kparyaiimme paccrosHust ot npoekuuu LT rpy3a Ha rOpH30HTANBHYIO TIOCKOCTh
710 pedpa ONPOKUIBIBAHUS COOTBETCTBEHHO BJIOJIb U MIONIEPEK BATOHA, MM;

hur — BeicoTa L[T rpy3a Haj 1M0JIOM BaroHa MM INIOCKOCTBIO TIOAKIIAIOK, MM;

hy" , hy" — BBICOTa COOTBETCTBEHHO IPOAOJIBHOIO M MOMEPEYHOro yHopa OT IMojia BaroHa
WJIHM TUIOCKOCTHU ITOAKIAN0K, MM;

hun"™ — BBICOTa IIEHTpPa HABETPEHHOW MOBEPXHOCTH Ipy3a OT MOJIa BaroHa WJIM IUIOCKOCTH
MIOAKJIAN0K, MM.

= > Fa W
= - i
HE.. ':1 \L£[ - |
i1 |
o =
n =
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Pucynox 43 — BapuaHTbl pacrionoXeHusi yHOpOB OT OIPOKH/IBIBAHUS Tpy3a
B [IOIIEPEYHOM HaIlpaBICHUU

Ecnn 3HayeHUs Mup M Mo COCTABISAIOT He MeHee 1,25, rpy3 ABISIETCS YCTONYMBBIM,
JIOTIOJTHUTEILHOE 3aKPEIICHNE €0 OT ONPOKHIBIBAHUS HE TpeOyeTCsl.

Ecnu 3Hadenue Mup WM Mn cocTaBisieT MeHee 1,25, ycTOH4YMBOCTh Ipy3a AOHKHA OBITh
o0ecrnieyeHa COOTBETCTBYIOIINM KpPEIIJICHUEM:

— Ipy3bl, 3HAYEHHE Mump WIU Tn KOTOpHIX MeHee 0,8, a Takke rpy3bl, Uil KOTOPBIX
OJIHOBPEMEHHO Munp U Mun MeHee 1,0, ciaeayeT NepeBO3UTh C HMCIHOJB30BAaHUEM CIELHAIBHBIX
YCTPOMCTB (METAJUIMYECKUX KacCeT, KapKacoB U MHUpPaMUM), KOHCTPYKLIHS M MapaMeTpbl KOTOPHIX
JOJKHBI OBITH 0OOCHOBAHBI OTIIPABUTENIEM pacueTaMH;

— €CJIM 3HAYEHHE TMup WIHM M Haxomutcs B npegenax or 0,8 no 1,0 BkmtoumTenbHO, TO
3aKpeIieHUEe Tpy3a OT TMOCTYMATEIbHBIX MEPEMENICHHH U OT OMPOKHIBIBAHHUS PEKOMEHIYETCs
BBITIOJIHSTh Pa3eIbHO, HE3aBUCHMBIMU CpeACTBaMHU KperwieHus. [Ipu 3akperuieHnu Tpy3a OT
OTPOKHUJIBIBAHUS B MOTIEPEYHOM HAIPABJICHUU PACTSHKKAMHU CJIEIYEeT CTPEMHUTHCS K UX yCTAaHOBKE
TakuM 00pazoM, 4TOOBI MPOEKIIHS PACTSHKKU Ha TI0JT BaroHa Obljla MEPIeHAUKYIIIpHA K MPOA0IbHON
IUIOCKOCTH CHMMETPHHM BaroHa, a MECTO 3aKpeIUICHUS PACTsHDKKU Ha Tpy3e HaxXOIWIOCh Ha
MaKCHUMaJIbHOW BBICOTE OT YPOBHSI T0J1a;

— €CJIM 3HA4YeHHE Munp WIM Mum Haxoautcs B mpenenax ot 1,01 go 1,25 BKIOUMUTENBHO,
JIOITYCKAETCs 3aKPEIUIATh TPY3 OT OMPOKUIBIBAHUSA M OT MOCTYMATEIbHBIX MEPEMEIICHUN €TUHBIMH
CpeIcTBaMu KpEIUICHUs, BOCPUHUMAIONTUMHU KaK TMPOJOJbHBIC, TaK U TMOMEPEYHbIC WHEPIIMOHHBIC
CHUJIBI.

[Ipn 3akperieHnn Tpy3a pacTsHKKAMU YCHIIME B PACTSHKKAX OT  OMPOKHIBIBAHUS
oTpeneNnsercs o GopMynam:

— B MPOJIOJILHOM HarpaBiieHuH (pUCYHOK 44-1):

1,25 an (huT _hynp) - Qrp Inpo
Rup® = (tc); (32)
Np"™ (hp cos o cos Bup +lupP SiN o)
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Pucynok 44 — Kpemienue rpysa oT ONPOKHIBIBAaHUS PACTSKKAMU:
1) — B IpOJI0JIbHOM HAITPABJICHUH;
2) — B IIOTIEPEYHOM HAIPABICHUH

— B [TOTIEPEYHOM HarpaBiIeHUU (PUCYHOK 44-2):

1,25(Fn (hur -hy™ )+Wa (han™ - hy")) - Qrp bn®
Ru® = (tc) (32a)
np" (hp cos a cos Bn +brnP SN )

B ¢opmynax 32 u 32a:

0L — YIOJI HAKJIOHA PACTSIKKH K TTOJTy BaroHa;

Bop, Pn - YyINIBI MEXIy NpOEKIHMEH pacTSHKKM Ha TOPU3OHTAIBHYIO IUIOCKOCTh H
COOTBETCTBEHHO MPOOJIBHOM, IONIEPEYHON INIOCKOCTIMUA CUMMETPUHU BaroHa;

Np"P , Np" — YKCII0 pacTsKEK, pabOTAIOIIMX B OJJHOM HAIPAaBIICHUH,
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lupP, bnP — paccTosiHHS OT TOYKHM 3aKpEIUICHUS PACTSHKKH HAa TPy3e J0 BEPTHKAIBHBIX
TUTOCKOCTEH, TPOXOIAIINX uepe3 pedpo ONMPOKUABIBAHHMS COOTBETCTBEHHO B MPOJOJIBHOM,
MOTIEPEYHOM HaMpPaBICHUSIX, MM;

hp - BbICOTa TOYKM 3aKpEIUICHUS] PACTSHKKKA Ha IPy3e OTHOCHTEIBHO YPOBHs T0JIa BaroHa
(MOIKIIaI0K), MM.

[Ipu 3akpemieHUHn Tpy3a OT ONPOKHUJBIBAHUSA OOBsi3KaMu (pUCYHOK 45) HMOMKHBI OBITH
BBITIOJTHEHBI CJICTYIOIINE TPEOOBAHMS:

— OOBSI3KH JIOJDKHBI OBITh YCTAHOBJICHBI B IJIOCKOCTSIX, TIEPIICHIUKYISPHBIX MPOIOIBHOM
TUIOCKOCTH CHMMETPHH BaroHa,

— TIpH 3aKPEIUICHUH OT ONPOKUIBIBAHUS B IIPOJIOIBHOM HANPABICHUN KOJIMYECTBO OOBS30K
JOJI’KHO OBITh HE MEHEE JBYX;

— Ha Tpy3e OOBS3KH JOJDKHBI PACHOJAraThCsi CHMMETPHYHO OTHOCHUTEIIFHO €ro IEHTpa
TSIKECTH,

—IpU YCTAHOBKE OOBSI30K B IUIOCKOCTH, HE MapajuIeIbHOM TONEPEYHON IUIOCKOCTH
CUMMETpPUHU BaroHa (HAKJIOHHBIE OOBS3KH), OJDKHO OBITh OOECTIEUeHO MX KPEIUICHHWE Ha Tpy3e OT
C/IBHTA.

Pucynox 45 — Kpenienue rpy3a OT ONPOKUIBIBAHUS O0BSI3KaMH
1- npononbHas u 2- nonepevHas OCH BaroHa

[Tpu 3akperuieHnH rpy3a OT OINPOKUAbIBAaHUS 00BS3KAMH YCUJIME B HUX OIPEEIISETCS 10
dbopmymnam:
— B I[IPpOJOJIbHOM HaHpaBHeHI/II/I:

1,25 Fup (Nur -hy™ ) - Qrp lup®
Rnpo = (TC); (33)
2Noe™P Inp 06 sin o

— B IIOIICPEYHOM HaIlpaBJICHUMU.

1,25(Fn (hur -hy™ )W (han™ - hy™)) - Qrp bn®
Ru® = (Tc), (33a)
2Nos™ bu®0 Sin o
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rmue Nes™, Nog" — YMCIIO OOBS30K, pAaOOTAIOIIMX B OJHOM HAINPaBIICHUH,
Inp°® — paccrostnue OT JMHUM OrMOaHWs OOBS3KOW Ipy3a 10 BEPTHKAIBHOM IIJIOCKOCTH,
poXoadlIel yepe3 pedpo ONMPOKHUABIBAHUS B IIPOJIOJIHOM HalpaBJIEHUH, MM;

ba®® — paccrostHME OT MPOEKIMU LEHTPA THKECTH TPy3a HA IOJI BArOHA 10 BEPTUKAILHOU
IUIOCKOCTH, TNPOXOJsdIlel dYepe3 peOpo ONPOKHIBIBAHUSA B IIONEPEYHOM HANPABICHUH, MM;

ocTanbHbIe 0003HAYCHMS T€ K€, 9TO B hopmyinax 32 u 32a.

10.5. Bb16op u pacueT cpecTB KpenjieHusl.
Jlonyckaemble HArpy3KH Ha CpeCTBa KpenJeHus

Kpenienue rpy3a B 3aBHCHUMOCTH OT €ro KOHQUIYpallUd W MapaMeTpoB, XapakTepa
BO3MOXHBIX TE€peMEUICHUH U ApPYruxX (PaKTOpOB OCYLIECTBISAETCS PpACTSDKKaMHU, OOBSI3KaMH,
VIOPHBIMH U PACIOpPHBIMH OpycKamH, JOKEMEHTaMH W JIPYTMMH CpPEJICTBaMU KpEIUICHUS
(Tabmura 32).

VY TeXHHUKH Ha KOJIECHOM M TYCEHHYHOM XOAY, CIOCO0 pa3MelIeHUs U KPEIUIEHUs KOTOPOi
ycraHaBnuBaeTcs:i CxeMoil Morpy3kH, IOBOPOTHYIO B TOPU30HTAIBHON IMJIOCKOCTH YacTh TEXHHKH,
HE JIEMOHTHPOBAHHYIO WJIM YaCTUYHO JEMOHTHUPOBAHHYIO CTPENy JOMOJHUTEIHHO K KPEIJIEHUIO,
PEIYyCMOTPEHHOMY TpeOOBAHUSAMU TEXHUYECKOHW JIOKYMEHTALlMM Ha Tpy3, 3aKperuisiioT B
COOTBETCTBUU C IMMYHKTOM & IJ1aBbl 7 Wiu MyHKTamu 2.6.2 u 2.6.3 rnaBbl 8 HacTosinux TY.

Tabnuua 32
PexoMeHaruu 1mo BEIOOpPY CPEICTB KPEIUJICHHSI TPY30B

Bo3MoikHBIE

I'py3sbi
nepeMelleHUs Tpy3a

PexomennyemMsle cpecTBa KpenyieHust

[lIry4ynsle ¢ mrockumu | ITocrynarenpHble NpOAOJBHBIE | YIIOPHBIE, pacIopHble Opycku;

OnopaMu Y NTONIEPEYHBIE IEPEMEILICHUS PaCTSKKU, OOBSI3KU
OnpokujpiBaHue MpOJOJBHOE, | PacTskku, O0BSI3KH; YIOpHBIE
[ONEepeYHoe Opycku; KACCETHI, KapKachbl,

NUPAMUJIBI U TIP.

Humusapuaeckoi [IpononsHOE (momepevHoe) | YopHbIe,  pacmopHble  OPYCKH;

¢dopMbl, pa3MeliaeMble | MOCTYNATEIbHOE NEPEMEIIEHUE | PACTSKKH, OOBS3KH

Ha 00pa3yIolLyIo [lepexarbiBanue nonepex | YmopHsie OpyCKH, JTI0)KEMEHTHI,
(BOoJB) Barona OOBSI3KH, PACTSIKKU

Ha konecHom xony IlepexarbiBanue BJIOJIb | YTIOpHBIE Opycku; PAaCTSIKKY;

(momepek) Barona

MHOTOOOOpPOTHBIE KOJIECHBIE YIOPBI
(bammakm)

MPOJOJIBHOE, norepevyHoe
YropHsie, pacrnopHbie  OpyCKH;
MOCTYIATeIbHOE NIEpEMEIICHUE
PaCTSKKHU
C nnockumu onopamy, | IloctynarensHble NpoAoibHBIE | YIOPHEIE, pacnopHEbIe Opycku;
pa3mMeniaembie U TONEepeyHble TEepPEeMEIICHUs | YBA3KU, PACTSDKKH, OOBSI3KH; IIMTHI
mTadeaIMHI BCETO ITa0eINs WIH OTIENbHBIX | OTPaXICHHUS; CTOMKU; KapKachl,
€IMHHII KaCCeThl
JInmuHHOMEpHBIE [IpononbHbie W monepeuHble | PacTsxku, OOBSI3KH; U THI
MOCTYHNATCJIIbHBIC ICPCMCIICHUS | OT'PAXKICHUA, CTOUKH
[Tonepeunoe onpokuabiBanue | OOBS3KH,  PAaCTSHKKHU;,  MOAKOCHI,

YIIOpHBIE OPYCKU; JIOKEMEHTHI

62




1

10.5.1. TIpononsHoe AFy, u monepeunoe AFy ycunusi, KoTopble BOCIPHHUMAIOT CPEICTBA
KPEIUICHUs], ONIPENIENIAIOTCS 110 (OPMYyIaM:

AFnp = Fup - Frp™ (tc); (34)
AFs =n ( Fn + Wh ) - Frp" (TC), (35)
raie N — kod3pdunreHT, 3HaYEHHUS KOTOPOro NpUHHMaeTcs paBHbIM 1,0 mpu paspaboTke

CHocO0OB pa3MeUIeHUs M KpEIUIEHUs TIpy30B, BKJIIOYaeMbIX B Hactosmme TY wmm 1,25 — s
Cxembl MOrpy3KH.

Ot YCUIIUA MOT'YT BOCIIPUHHUMATBCA KaK OJHHUM, TaK M HCCKOJBKHMH BHIaMH CPEACTB
KPEIUICHHUS:
AFup = AFupP + AFup® + AFup® (1C); (36)
AFu =AFw® +AFd + AFa% (1c), (37)

rne  AFwp? , AR, AF® | AF® , AFup®® , AFu®® — gacTu mpoJonbsHOrO WM IONEPEYHOTO
YCHITHS, BOCIIPHHMMAEMbIE COOTBETCTBEHHO PACTSIKKAMH, OPYCKaMH, OOBSI3KaMH.

[lpu paspaboTke crmoco0OB  KpemjeHUus TPy30B OT MPOJOJIBHOTO  CMEIICHHS
IPEINOYTUTEIEHO 00ECTIeYBaTh UX YCTOMUYUBOCTh OJJHUM BUIOM CPEJICTB KPETIJICHHUS.

B cinyuae, korga Ko>Q@QUUUEHT TpeHHs M2 MEXKAY MOAKIAIKAMH M IIOJOM MEHBIIE
K03 uUIMeHTa TPEHUs P MEXy TPY30M H MOAKIaaKaMu (U2 < 1), [UIsl peaTn3alui BeITHYUH CUJT
tpenuss Frp™ u Frp" moxkmaaku JOKHBI OBITH 3aKperuieHsl K mosy BaroHa. CymmapHoe
KOJIMYECTBO I'BO3/ICH IS 3aKpETICHNS TTOAKIIAI0K onpeensercs o Gopmyne:

Nee" = 1000Qrp(|.11 - HZ)/ Rrs (mT), (38)
rae  Rre — Iomyckaemoe ycuine Ha OJIMH I'BO3/1b, IPUHKUMAaETCs Mo Tabmune 35.
10.5.2. Ilpu 3akperuieHHuH rpy3a OT CMEIICHHS pacTsHKKamMu (PUCYHOK 46-1) BenwuuHy
YCI/IJII/Iﬁ B paCTsKKax € y4€TOM YBCIMWYCHHA CUJT TPCHUSA OT BCPTUKAJIBHBIX COCTABJIAKOIINX yCI/IJ'II/II\/'I
B HUX ONPEIENSIIOT 1o hopMyiam:

— OT CWJI, ICKCTBYIOIIMX B MPOAOJILHOM HaIpaBJICHUU:

AFmp
R,"™; = (rc); (39)
T(np™i (1 sin ai + COS ati COS Pupi )

— OT CHUII, ,Z[GI\/'ICTByIOH_[I/IX B NIOIICPCHYHOM HAITPaBJICHUM!

AFq
Ryt = (10), (40)
X(mp"i (p Sin ai + COS @i COS Bui ))

rae Rp™i , Rp"i — ycuius B i-TO# pacTsKKe;

Np"Pi, Np"j — KOTMYECTBO PACTSHKEK, PabOTAIINUX OJHOBPEMEHHO B OJHOM HAIPAaBJICHHU,
PacCIIOIOKEHHBIX MTOJT OTMHAKOBBIMH YIIIaMH Qi , Bupi, Pui;

Oli — YrOJT HAaKJIOHA I-TOM PACTSHKKH K ITOJTy BaroHa,

Bupi , Pui — YIJIBI MEXIy NPOEKIMEH I-TOW pacTsHKKM Ha IMOJI BaroHa M, COOTBETCTBCHHO,
MPOAOJIBHOM, IMOMEPEYHON INIOCKOCTSIMA CHMMETPUHU BaroHa;
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U — KO3(hOUIHMEHT TPeHHUS MEXAY KOHTAaKTHPYIOIIMMH IMOBEPXHOCTSAMHU I'py3a M BaroHa
(monKIIamoK).
B cnyqa;lx, Koraga paCTH)KKI/I I/ICHOJIB3yIOTC$I JUTA 3aerHJIeHI/I}I pr38. O[[HOBpeMeHHO oT

CMCHICHUA W OINPOKUABIBAHUA, PACTKKHU OOJDKHBI PAaCCUUTBIBATHCA IO CYMMApPHBIM YCHUIIHUAM
(Rp“p + Rnpo ) )48 (Rp“ + Rx® )

W e

Pucynox 46 — PacueTHble cXeMBI YCUIIHI B pacTsKKe, 0OBSA3KE
1) — B pacTsKKe; 2) — B 00BSI3KE BEPTHUKAIBHOM; 3 - B 00BSI3KEe HAKIIOHHOM.

KonnyecTBO HUTEH B pacTsHKKE WIIM €€ CEUCHHE OMPENENsSeTCs Mo OOJbIIeMy YCHUITUIO
(Rp"™ + Rup®) mmu (Rp™ + Ru® ) B coorBercTBUM ¢ Tabnuiamu 33 u 34,

B cnydae ucmonb3oBaHUS MPOBOJOYHBIX PACTSHKEK, pabOTAIONIMX Ha OJHOM Tpy3e B
OJIHOM HaNpPaBJICHUH ¥ OTJIMYAIOIIMXCS TI0 JJTHHE 00Jiee YeM B 2 pasza WIM UMEIONINX Pa3HbIE YTJIIbI
HaKJIOHA K IOJy BaroHa, pacyeT MapaMeTpPOB PACTSKEK CIEAYyeT MPOU3BOJIUTH MO METOJIHUKE,
npuBeaeHHON B [IpuiioxkeHnn 3 K HACTOSIIEH IJ1aBe.

He pexomeHnyeTcst ycTaHaBIMBaTh IPOBOJIOYHBIE PACTSKKU JAITUHOM OoJiee 4 METpOB.
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Tabnuua 33
JlonmyckaeMble pacTsATUBaIOLIME Harpy3KH Ha POBOJIOYHBIE CPEJICTBA KPEIUICHUS
B 3aBHCHMOCTH OT AMAaMETpa MPOBOJIOKHU U YMCJIa HUTEH (KIc)

e 5 JlnameTp NMpPOBOJIOKH, MM
S £
5 £ 4,0 4,5 50 55 6,0 6,3 6,5 7,0 75 8,0
2 270 350 430 530 620 680 730 850 970 | 1100
440 560 680 840 980 1080 1150 1350 1550 1750
4 540 700 860 1060 1240 1360 1460 1700 1940 2200
880 1120 1360 1680 1960 2160 2300 2700 3100 3500
6 810 1050 1290 1590 1860 2040 2190 2550 2910 3300
1320 1680 2040 2520 2940 3240 3450 4050 4650 5250
8 1080 1400 1720 2120 2480 2720 2920 3400 3880 4400
1760 2240 2720 3360 3920 4320 4600 5400 6200 7000

[Tpumeuanue. B uucnurene mpuBeneHbI 3HAUSHUS IS CIIOCOOOB KperwieHus mo CxeMe MOrpy3KH, B
3HaMeHareje —1o TY.

10.5.3. Ilpu 3akperuieHnu rpy3a OT MPOJOJIHHOTO M MOMEPEYHOT0 CMEIICHHS OOBS3KaAMU,
PAaCIIOJIOKCHHBIMU B IIJIOCKOCTH, HapaHHeHBHOﬁ HOHCpe‘IHOﬁ IJIOCKOCTH CHUMMCTPHU BaroHa
(pucyHOK 46-2)), ycunre B 00BA3KE OMPEAEISIOT 1Mo (hopMyiam:

- OT CHJI, ACHCTBYIOIINX B MPOJOJbHOM HaIpaBJICHUU:

AFp°®
Ros"P = (Tc); (41)
2 Nos 1 SIN o

- OT CHJI, ,Z[GI\/'ICTByIOH_[I/IX B IOTICPCHYHOM HAITPaBJICHUM!

AF,°0
Ros" = (TC), (42)
2 Nos 1 SIN @

rmue No6 — KOJIMYECTBO OOBA3OK.

JlomyckaeTcst Uil 3aKpeIieHHus Tpy3a OT MPOJAOJIBLHOTO W TONEPEYHOTO CMEIICHUS
MPUMEHSTh OOBSI3KH, PACIIONIOKECHHBIE B IUIOCKOCTH, MEPIEHAUKYISIPHON MPOJOIBHOM TIOCKOCTH
CHMMETPUM BaroHa © HE TMapa/uIebHOM TIOTMEPEYHON TUIOCKOCTH CHMMETPHUU BaroHa
(pucyHOK 46-3)) («HAKJIOHHBIC OOBS3KH).

B sToM ciyuae pacuer KperieHus rpy3a BBIMOTHAETCS:

— B MPOJOJILHOM HAaIpaBJICHUU — B COOTBETCTBHM C MyHKTOM 11.5.2 HacTosimmei riaBsl,
Py STOM TPUHUMAETCS, UYTO KaKnas OOKoBash BETBb OJHOW OOBS3KM SKBUBAJCHTHA OIHOU
pacTspkke. Ycuire B BETBSIX OOBSI3KH onpeensercs mo gopmyre:

Ros™ = 1,2 Rp™ (Tc), (43)
rane  Rp"P — ycunme B pacTsikke, onpeneneHHoe mo ¢popmyne (39) mpu Np™ = 2 Nos;
— B [TOTICPEYHOM HAIpaBJICHUH — 110 popMyJIe:

AF 9
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F{()G11 = (TC), (44)
2 Nos |1 SIN @ COS B

rae  Pn — yrom MexIy MpPOEKIMEW BETBU OOBSI3KM HA IOJI BaroHa W MOMEPEYHOH IIIOCKOCTHIO
CUMMETPUHU BaroHa.

10.5.4. Ilnomanpr cedeHUsT pacTsHKEK W OOBSA30K, 3a MCKIIOUYEHHWEM IPOBOJIOYHBIX,
OTIPECIISIOT IO PopMyIIe:

1000 R
S=—(eM?), (45)
[o]

raie R - ycunue B pacTsbkke, 00Bs3Ke, TC;
[o]- nomyckaemble HampspKeHHSI Ha pPACTSDKEHHE, MPUHHUMAIOT B 3aBUCHMOCTH OT MapKu
craiy 1o tadnure 34.

Tabnuua 34
Jlonyckaemble HaNPSKEHUST CTAIbHBIX AJIEMEHTOB KPEIJICHHS B 3aBUCUMOCTH OT BUJ1a HATPY>KEHUS
BHtb1 HATpysKeHusI Jomyckaembie HaHpSDKeHI/ISzI,
Kre/cm

Pactspkenue - cokaTue 1650
To xe 1850
N3rub 1650
To xe 1850
Cpes 1200
Cmsarue 2500
Pactskenvie njis 60ITOB 1400

10.5.5. Ilpu 3akpemseHMH Tpy3a OT CMENIEHUS OpYCKaMH KOJHMYECTBO TBO3ICH s
KPEIUICHUS YIIOPHOTO WJIM PACIIOPHOTO OpyCKa K MOJTy BaroHa OMPEIEIISIOT M0 (hopMyiaM:

— OT CHII, ,Z[GflCTByIOLL[I/IX B IIPOJOJIbHOM HAITPAaBJICHUU:

1000AFup®
N = ————— (wT); (46)
N"P Rz

— OT CWJI, ICUCTBYIONIMX B MOMEPEYHOM HarpaBiICHUU:

1000AF®
Nrg = ————— (W), (47)
Ne" Rrs

rae  Ng"P, Ng" - KOJIMYECTBO OPYCKOB, OMHOBPEMEHHO PabOTAIOIIMX B OJTHOM HAIIPABJICHUU;
Rrs — TomyckaeMoe ycuiine Ha OAWH TBO3/1b, IPUHUMAETCS 10 Tadymie 35.

Tao6muma 35
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Jormyckaemple yCHITHS Ha TBO3TH

JduameTp reo3as, MM Jl1nHa reo3asi, MM JlomyckaeMoe ycu/ue Ha IBO3/b, KI'C
4,0 100-120 47
5,0 100-150 75
6,0 150-200 108
8,0 250 192

10.5.6. I'py3sl 1munuHApUYECKOH (GOpPMBI W HAa KOJECHOM XOIy 3aKpEIUIIIOTCS OT
IepeKaThiBaHUS  JICPEBSIHHBIMH  OpycKamu, MHOTOOOOPOTHBIMHM  yHopamu  (Hampumep,
JO)KEMEHTaMH, YHNOPHBIMH paMaMH{, KOJECHBIMH YIOpaMH) WM YHOPHBIMH JCPEBIHHBIMH
OpyckaMu COBMECTHO ¢ pacTsbkkamu (0O0Bs3kamu). [lpu 3akperuieHun MUIMHIPUYECKUX T'PY30B U
IPy30B Ha KOJIECHOM XOAYy OT TI€PEKaThIBAaHUA TOJIBKO JEPEBIHHBIMH OpYCKaMH WM
MHOTOOOOPOTHBIMU YIIOpaMH HE00XOArMMas BBICOTAa YIOPOB (pUCYHOK 47) ompenensercs I0
dbopmymnam:

— OT MEPECKAThEIBaAHUA BAOJb BaroHa:

h,™ = 1 (L) () (48)
— OT MepeKaTHIBAHKS TIOTIEPEK BArOHA:
h'=r (1—ﬁ) (MM), (49)
rie €= 1,25 (an/1000 + Wu/Qrp), (50)

rae ¢ — paamyc Kpyra kKataHus rpysza, mMMm; 1,25 — koddduimmeHT 3amaca yCTOHYHMBOCTH TIPH
IEpEKAThIBAHUH I'PYy3a.

Pucynok 47 — Kpenuienue rpy3a ynopHsIMH OpyCKaMH OT IepeKaThIBaHUS
Yucno rBo3/ei 11 3aKpeTyIeHUs OHOTO YIIOPHOTO OpycKa ONpeAessioT 1o Gpopmynam:
— OT IIepeKaThIBaHUs BJOJIb BaroHa:
1000 Fup (1 - p1 tg o)

Nrs"P = (I.HT); (51)
Ne"? Rrs

67



— OT IEpPECKAThIBAHUSA ITOIICPEK BaroHa:

1000 (Fn + Wn) (1 - M1 tg (X,)
Nre" = (HIT), (52)
Ne" Rre

rae W — KO3 UUIMEHT TPEeHHUs CKOJBXKEHHS MEXAY YIOPHBIM OpyCKOM U OINOPHOM
MIOBEPXHOCTHIO (TI0JIOM BaroHa WJIU MOAKJIAAKON), K KOTOPOH OH MPUKPETLJICH.

10.5.7. B cnyuae, korga KpelsieHHE MHJIMHIPUYECKOTO TIpy3a OT MepeKaThIBAHUS
OCYIIECTBIIAETCS YIOPHBIMUA OpPyCKaMH COBMECTHO C OOBSI3KAMH MJIM PACTSLKKaMu (pHCYHOK 48),
ycusMe B OOBSI3KE I KPEIUICHUS IMIUHAPUYECKUX TPY30B OT MEPEKaThIBAaHHS ONPEAEISIOT MO

dbopmyre:

1,25[Fx (D/2 - hy") + Wa (hun™ - hy™)] - Qrp bn®
Ru® = (tc), (53)
Nog" bnep

rmue Nog" — YMCIIO OOBS30K;

D - nuamerp rpysa, MM;

Duep — mpoeknus paccrostHus OT pebpa ONMPOKUABIBAHHS 0 OOBS3KH Ha IOMEPEYHYIO
IUIOCKOCTh CHMMETPHUU BaroHa, MM.

Yeunuss B pacTsDKKax Uil KPEIUICHUS LWIMHIAPUYECKUX TPY30B OT IE€peKaThIBAaHHS
onpenenstor o hopmynam 32, 32a.

B sTOM ciyyae BbICOTa YHOPHBIX OpYCKOB JIOJKHA COCTABIISTD:

- JUTsl KpETIJICHUS! OT MepeKaThIBaHUs B MPOA0IbHOM HamnpasieHuu — He menee 0,1 D;

- JUIsl KPETIJIEHUS OT IIEpEeKaThIBaHUS B IIONIEPEUYHOM HarpaBieHuH — He MeHee 0,05 D.

Uwuco reo3aeit s 3aKpeTieHHs OJTHOTO YIIOPHOTO Opycka onpenesitoT mo Gopmynam 51
u 52.

bn

Pucynox 48 — Kpenienne HMIMHAPUIECKOTO IPy3a OT MepeKaThIBaHMsI YIIOPHBIMU OpycKaMu U
IIPOBOJIOYHBIMH OOBSI3KaMHU

10.5.8. Pacyer Ha u3rub, ckathe M CMSATHE JIEPEBSIHHBIX CHEMHBIX JI€TaJCH KperieHus 1
JIOCOK T10J1a TIPOU3BOIAT 110 (popMyiam:

M

ou = (krc/em?); (54)

W
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1000 F
oc = ——— (xrc/em?), (54a)
So

rae M — usruOaronmii MOMEHT, KI'C CM;

W = bh? /6 - MOMeHT conpoTuBiIeHHs H3rH0y OpycKa NPAMOYTOJILHOTO CEYEHUS, CM

b - mmpuna Opycka, cm;

h - BeIcOTa OpyCKa, cMm;

F - ycunue cxatus (cMsATHS), AEHCTBYIOIIEE Ha JIeTallb KPEIJICHHUs, TC;

So - cymMMapHas TUIOmanb JeTaldel, cM’, BocIpuHHMatomas ycuime F. Ycumme F
oTIpeNieNsIeTcsl A YHOPHBIX M paclopHbIX OpyckoB mo ¢opmynam 34, 35, a Ui MOAKIAAOK U
MIPOKJIAJIOK — TI0 popMyIie:

3.
’

F= Qrp +Fe+2n Rsin a (TC), (54b)

rre N — KOJIWYecTBO OOBS30K WIIM Map PaCTSKEK, YACPKUBAIOIIMX I'Py3 B MPOJOIHHOM WUIH (M)
HONIEPEYHOM HAIPABJICHUH U OJTHOBPEMEHHO paboTaloMKX B OJHOM HalpaBJIeHUH;
R — ycunue B pacTskke Uil 00BsI3Ke, TC.

Jlns HacTuna moiia miaaTgopM MPUMEHSIIOT €10BbIe WM COCHOBBIC JIOCKH MEPBOTO COpTa
ToauuHOM 48 =55 MM, mmupunou 150 Mm.

HanpsokeHuss He JOMKHBI TPEBBINIATH JOMYCKAEMBIX HAIMPSHKCHUM NI IPEBECHHBI
XBOWHBIX MOPO/I (€J1b, COCHA), TPUBEICHHBIX B TabuIie 36.

Tabuuma 36
Jlonyckaemple HANPSHKCHUS IS APEBECUHBI XBOMHBIX MOPOJ (€71, COCHA)

JlomyckaemMoe HanpsizKeHHe, Kre/cm?

Buja nanpsxenuii CbhbeMHbIE JIeTaJIN
JeTaJId BATOHOB
KpenjieHust
M3ru6 120 85
PacTsokeHne BI0OIb BOTOKOH 85 60
CokaTHe U CMATHE BJOJb BOJOKOH 120 85
CykaTHe U CMSTHE NONEPEK BOJOKOH 18 12

CMsTHE MECTHOE MOIEPEK BOJOKOH Ha YaCTH JJIUHBI (€CIIH
JUIMHA cBOOOIHOro KoHIa aeranu coctasisteT 100 MM maun
Oosee, HO HE MCHEE €€ TOJIIIVHEI) 30 20

CwmsiTHe MeCTHOE TI0[ IaibamMu TpH Iepenade Harpyskd
THIOTIEPEK BOJIOKOH (TIEPIIEHIUKY/ISIPHO MM O] YIJIOM He
meree 60°) 40 —

CkanpiBaHHe B JIOOOBBIX BPYOKax MPH YCIOBHH, UTO JJIMHA
CKalbIBAHMS HE TMPEBBINIACT JBYX MOJHBIX TOJIIMH
BcTaBjsieMoi aeranu win 10 riyOuH BpyOKH:
BJIOJIb BOJIOKOH 12 —
MONIEPEK BOJOKOH 6 —

CkanpiBaHHC BIOJIb BOJIOKOH B IICKOBBIX BPY6K3X npu
YCJIOBHH, 4YTO [JIMHA CKaJIbIBAaHHWA HE IIPEBBIINACT IIATH
IMOJIHBIX TOJMIIUMH JACTAJIM B COIPSIKCHUAX z[eTaneﬁ noJ

YTIIOM: 6 —
menee 30° 4 —
30° u Gosee

Cpe3 nomnepek BOJIOKOH 55 40
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IIpu ucnonbs3oBaHUU OPYrUX MOPOJ APEBECUHBI JOIYCKAEMOE HaIpSHKEHUE, IIPUBEICHHOE B
tabnuie 35, He00X0IMMO YMHOXKUTD Ha MEePEBOAHON KOd(PIUITMEHT, TPUBEACHHBIN B TabmuIe 37.

Tabmuma 37

KoadduunenTs! s onpeaeneHus J0MyCKaeMbIX HANPsDKEHUH IPYTruX MOpoJl APEBECUHBI

ITonpaBounblii KO3(PPUUIMEHT A 10IMyCKAEMBbIX
HANPSKEHUH Pa3IHYHBIX TOPOJ IPEBECUHbBI

Topona ApeBecHHBI Pacraxenue, n3rud, C:katue u
coKaTHe, CMATHE CMSITHE TONepeK CkaJjibIBaHHe
BJ0JIb BOJIOKOH BOJIOKOH
JlucTBeHHMIIA 1,2 1,2 1,0
CocHa ¥ eab, MUXTa 0,8 0,8 0,8
Jy0, sicenb, rpald, KJeH, akaius oenas 1,3 2,0 1,6
bepesa 1,1 1,6 1,3
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