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NPOrPAMMHbI KOMMNEKC AN OLEHKK
YCTOMYUBOCTU CEKLIMN MEXAHWU3POBAHHOM
KPEMW NPU NEPEABUMEHUW HA HAKNOHHbIX

YIONbHbIX MNACTAX

B pabome npednazaemca npozpammubili komnaekc 0n4 [13BM, peanusywowuld memoduky
aHanumuyeckol oyeHKu ycmolyugocmu nepedguxeHus cekyull MeXaHu3uposarHol kpenu Ha

HAKIOHHbIX naacmax.

MPOTPAMHII KOMNEKC ANA OLIHKI CTIAKOCTI CEKLIA MEXAHI30BAHOTO
KPINIEHHA MTPU NEPECYBAHHI HA TTOXUIWX BYTINbHUX NMIACTAX

Y pobomi nponoxyemeca npozpamuuti komnnekc 0aa [1EOM, wo peanizosye memoduky
AHANIMUYHOT OYiHKU CMIlKOCMI nepecy8anHs cekyili MeXaHi308aH020 KPiNaeHHA HA NOXUUX

njaacmax.

PROGRAM COMPLEX FOR ESTIMATION STEADINESS OF MECHANIZED SUPPORT
UNIT DURING MOVEMENT ON INCLINE COAL SEAMS

A programmatic complex for computers, realizing methodology of analytical estimation of
stability of movement of sections of mechanized timbers on sloping layers, is offered in the

work.

AKTYAJTIBHOCTb 3AJAYK

Ilon craTuuyeckoil yCTOMYMBOCTBIO U YyC-
TOWYMBOCTBIO CEKIIMH Kpenu B Ipoliecce MX
MEPeABIDKEHUST TIOHUMAETCsl  CIOCOOHOCTh
CEeKIMI COXpaHITh MOJ ACHCTBHEM BHELIHUX
CHJIOBBIX ()aKTOPOB M aKTHBHBIX CpEJCTB
yAEp)KaHUsT Takoe MPOCTPAHCTBEHHOE I0JIO-
JKEHHE, TPH KOTOPOM BO3MOKHA UX HOPMaib-
Hasl DKCILTyaTalys B KOMILIEKTE MEXaHU3HPO-
BaHHOU kpenu. [IpoBepka ycTOMYHUBOCTH OII-
POKHJIBIBAHUIO 3aKIIIOYAETCS B ONPEIEICHUH
COOTHOILIEHUS] BOCCTAHABIMBAOLIETO H ONPO-
KHJBIBAIONIETO MOMEHTOB CHJI OTHOCUTEIBHO
OCH, TIPOXOZsIieil BHYTPH KOHTYypa OCHOBa-
Hus (mpu GokoBbIX mopoxpax ¢ f =3,5-4 mo

wkane mpod. IporoapskoHoBa H.M.), a B
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mpenerie — 4epe3 KpalHIOI TOYKy KOHTYpa
(mpu 6okoBBIX MOpoaax ¢ f mo 7-8) u cpas-
HCHHUU O3TOr0 COOTHOILUCHHUA C JIOHyCTI/IMBIM.
OHpOKH}IBIBaHI/Ie - HOBOpOT CEeKIInMn erHI/I
BOKPYT OCH, MPOXOJSIICH uYepe3 OCHOBaHHE,
MPUYECM TIOJIOKCHHE €€ 3aBUCUT OT (hHU3UKO-
MeXaHHYeCKuX CBOMCTB moussl [1]. Tlpu pa-
00Te MEXaHHM3MPOBAHHBIX Kpered B JaBax C
YoM majeHus Iuacta ceeime 15° 3Haum-
TeIbHas YacTh OTKAa30B BO3HHUKAET BCIIEJICT-
BHE HU3KOH 3PPEKTHBHOCTH CPENCTB obecte-
YEHUS] YCTOMUMBOCTH UX CEKLHH.

[TosToMy Hay4yHO-TEXHHYECKOE OOOCHO-
BaHME W PA3BUTHE METOJIOB U CPEJCTB HCCIIe-
JIOBaHUs, MPOCKTHPOBAHUS M pacuera mapa-
METPOB CEKIIMHA MEXAaHU3UPOBAHHBIX Kperen ¢
XapaKTEePUCTHKAMU, OOCCIICUYMBAIOIIUMH KX



3¢ (HEeKTHBHYIO SKCIUTyaTaldi0 Ha HAKJIOHHBIX
mJacTax, SBJSeTCsl BaXXHOW HAay4yHOM U Mpak-
TUYECKON 3aj7aued, HUMEIOIIeH OTpacieBoe
3HaYCHUE.

Lenvio u 3a0aueti pabomol SBISETCSA paz-
paboTKa COBPEMEHHBIX CPEICTB HCCICIOBA-
HUS ITapaMeTPOB CEKIMA MEXaHU3UPOBAHHBIX
Kpemel Ui WX MOACPHH3aNWH, Oo0ecredn-
BaIONINX TOBBIIICHHE 3(PPEKTHBHOCTH WX
JKCIUTyaTalnH.

JUIst  OOCTHKEHHsI ITOCTAaBICHHOW IIEIH
pemaercs 3agada pa3pabOTKH METOAWKH aHa-
JIUTUYECKOM OLEHKH YCTOMYMBOCTH Iiepe-
JIBIDKEHUS CEKIM MEXaHU3UPOBAHHON Kpemnu
Ha HaAKJIOHHBIX TMacTax. /s dYHCIeHHOTOo
pelIeHns] MOJyYEeHHOM MaTeMaTH4ecKOd Mo-
JIENIA TIPeJTaraeTcsl MPOTrPaMMHBIA KOMIUIEKC
st [I9BM, Brimrovaromuii MoayIb rpaduye-
CKOTO OTOOpa)keHUS Pe3yIbTATOB.

COREPXAHWE W PE3YNIbTATbI PABOTDI

Ha mnpocTpaHCTBEHHOE IOJIOKEHUE CeK-
LIMM U CKOPOCTh €€ MEepeABMKEHHs OKa3bIBa-
0T BJIMsIHHUE 0OJIBIIOE KOJMYECTBO (PaKkTOPOB,
OCHOBHBIMU M3 KOTOPBLIX SIBJIAKOTCS. HAKJIOH-
HBIE COCTaBIISIIOIINE Beca CEKIUH KpemH, Io-
JIO)KEHHE IIEHTpa €€ TSHKECTH, COCTaBIIAIOINE
TSATOBOTO YCWIIMSI THAPOJOMKpATa, aKTHBHBIN
YIEpKHUBAIOIINIT MOMEHT, CO3/IaBaEMBbIi CHC-
TEMOH yCTOWYMBOCTH, BEIMYMHA TTOIIIOPHOTO
yYCWIHS TpU TEPEABIDKEHUH C ITOJIIOPOM,
YCHIIHSL B3aUMOJAEHCTBUSI B MEKCEKIIMOHHBIX
CBS3sIX 0aJIOK M OCHOBAHWH, IPUTPy3Ka IOPOA
KPOBJIM Ha MEPEKPHITUE CEKIUH, BIABIMBAHUE
OCHOBaHHS B TI04YBY Iutacta u jap. Onpeaenum
3amac yCTOMYMBOCTH CEKIMM Kpemu B Mpo-
ecce OJTHOKpATHOTO nepenBrbkeHus. Pacuer-
Hasi cXeMa K OIpe/esIeHHI0 OOKOBOH ycTOM-
YMBOCTH CEKIMH MEXaHM3MPOBaHHOW Kperu
npuBeneHa Ha puc. 1.

MoOMEHT, yAEp>KUBAIOIINN CEKINIO KPEIn
OT ONPOKH/IBIBAHNS, PABEH:
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rae Mé‘) — YIEp)KUBAIOIUHA MOMEHT OT CO-

CTaBJISIONICH Beca CEKIIUU KPETH;

0 _ .
Mnoan_ YIEpKUBAIOIUA MOMEHT OT
HOZTIOPHOTO yCHIINS,
0 _ .
M Z3qu. — MOMEHT OT B3aUMOJICHCTBUSA B
MEKCEKLIMOHHBIX CBA3SX;
M g,?m — AKTUBHBIN yJEPKUBAIOIIUI MO-

MEHT, CO3/1aBa€Mblii MEXaHU3MOM YyCTOWYHU-
BOCTH.

Puc. 1. Pacuemnas cxema onpedenerus 60k08oli
ycmoliyugocmu ceKyuu MexaHu3uposanHol kpenu

MoMeHT, ONPOKUABIBAIOUIMNA CEKUIHIO Kpe-
A, CKJIAILIBAETCS M3 MOMEHTOB OT COCTaB-

moumx Beca MZ” u TroBoro ycmmms rua-

onp .

ponomkpara nepezBikenns M 7"

on, on
XMy, =MEP + MY )
MOMGHTLI OT COCTAaBJIAIOIIHNX BECa erHI/I
paBHBI:

My() =Glg cosa;
G B '
(3)

MZ? =GH,,, sine,



rne G —Bec CeKIMM Kpernu ¢ IpUrpy3Kou;
o —yroJl IajicHusl II1acTa,
|[g — mWIedo BOCCTAHABIMBAIOLIETO MO-

MEHTa, C Y4eTOM IIUPUHBI OCHOBAHHUS, PaB-
HOM L © cMATHsI OPOJ MOYBBI MO HHKHUAM
(co cropoHsl majzeHus TIACTa) PeOPOM OCHO-
BaHMs Ha BennmunHy AB (B pacuerax IpUHH-
maetcst pasroii 0,05 m) paBHO:

I

——4b,
2

4

I

Hum — BBICOTA LNEHTPA TAKECTU CUCTEMBI

«CEeKIS KPEMH — KPOBJISD»; TP CIAObIX KPOB-

JSIX PACCYMTBHIBAETCS C YYETOM MACChI OTCIIO-
UBIIICHCS TIOPO/IBI BBICOTOM th = 05+0,7 m:

Cc
 GeHS, +GH

H L
ym G

®)

rne G, — Bec ceKIMu Kpenw;

HC

ym — BBICOTA IIEHTPA TKECTH CCKLHH,

Gyp — BEC OTCIOMBIICHCS MOPOJBI KPOB-

JIK TNIOTHOCTBIO Y paBeH:
Glcp = hlcp LiLoy, (6)

rae Ly —Imar ycTaHOBKM CEKIMH Kpemnw;

L2 — [UpHUHA NOAACPKUBACMOTr'0 KPEIIbIO

pr3a00HOr0 IPOCTPAHCTBA,;
H s’,’n — BBICOTA I[CHTPA TSXKECTH OTCIIOUB-

LIeiicsl KPOBIIM, HAXOASILEHCS Ha IEPEKPBITUH
CeKIMU BbIcOTON H :

(7)

Hyh=H +h%.

OTMeTI/IM, 4YTO HNEPCABUKCHUC CeKI_[I/[ﬁ
Kperu ¢ IMOoAIOpOM, CHOCO6CTBy€T IIOBBILIC-
HHUIO ycTOﬁ‘lI/IBOCTI/I CCKHI/II\/‘I Ha HAaKJIOHHBIX
mIacrax. Y,HCP)KI/IBaIOHII/Iﬁ MOMCEHT OT IIOoA-
nopHoro ycunmus Ty, paBeH:

Y0
noon.

M2 =TI+t H),

(8)

rae f,, —xos(duuuent TpeHus nepekprTus

0 KPOBIIIO.

MakcuMainbHasi BeIUYMHA YCHIUS HOATIO-
Pa KpOBIIM oNpeeNseTcs U3 yclIoBus odecIie-
YEHUs] JBM)KEHHS CEKIIMU KPEId YCHIIHEM,
Pa3sBUBAEMBIM THAPOJOMKPATOM IEPEBIIKE-
Hus. Ha ocHoBanmm wuccienoBaHuii, BBITIOJ-
HEHHBIX B pabotax [2, 3, 4] nmony4eHo BbIpa-
KEHHE I MAKCUMAJIBGHOH BEITMYUHBI YCHITUS
MOATIOpPa KPOBJIM B 3aBUCHMOCTH OT KOHCT-
PYKTHBHBIX MapaMeTpoOB M BEJIMYHHBI pacco-
IJIACOBaHUS B YPOBHSAX OCHOBAHUS CEKLIUH
KpeIu U KOHBelepa:

(o8- roghiess, - 1,504,

T, max =

cos(ﬁu - ya)(fn + fkp)

[G cosof, + (Tl +To+ Ry)ftp ]cos(ﬂu - 70)

(fn“‘ fkp)

rae P, 1 P; — COOTBETCTBEHHO, JaBile-

HUsI paboyell KUIKOCTH B IITOKOBOW M
HOp].IIHeBOfI IIOJOCTAX FHI[pOZ[OMKpaTa;
Dp u d — COOTBETCTBEHHO, BHYTPCHHUH
JMaMeTp IWINHIPA U TUAMETP IITOKA TUAPO-
JIOMKpara;
1 — obobemubid KITJI (pu yIjIoTHEHHSX
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, ©)

PE3MHOBBIMU MamKeTamu 1=1);
B, — yron OTKJIOHEHHs LIENU OT FOPU3OH-

TaJIbHOW OCH B BEPTUKAJIBLHOU MJIOCKOCTH;
Yy — YTOI OTKJIOHEHHS OCH THAPOIOM-
KpaTa OT OCH OTBEpPCTHs [UI1 YCTaHOBKH B

BEPTUKAJIBHOU MIIOCKOCTH.
OnpoKuABIBAIONINIT MOMEHT OT BEpTH-



KaJbHOM COCTaBJIAIONICH TATOBOTO YCHIIUS
TUJPOAOMKpPATA PaBEH:

M =S, (1, - 4b), (10)

20
rae |, — paccTosiHEe OT OCH THIPOJOMKpara
JIO HAXKHETO IO MaJICHUIO IIacTa pedpa OCHO-
BaHMUs.

VY epkuBaroluii MOMEHT, BO3HHUKAIO-
LU [IpU B3aUMOJICHCTBUU CEKIUU C DJIEMEH-
TaMU KOHCTPYKLIUU KOMILIEKca:
yo o _
M =Ty +Tofp(l—4b),  (11)

83aum

roe hy —mevo cuer Ty .

HccnenoBannsi KWHEMATHKH TICPEBIKE-
HUSl CEKLMM MEXaHW3MPOBAHHBIX Kperer mpo-
BOIWJIOCH Ha 0a3e MEXaHHU3MPOBAHHBIX MOA-
JIEP’KUBAIOINX KpeTel ¢ HWKHUM pacIolo-
JKCHHEM CBSI3eH, NMpeHa3HaueHHBIX 11 pado-
THI B JIaBax C yIJIOM IajieHust miacra 1o 35°

Pacyer ycroifumBoCcTH B mpolecce OJHO-
KpaTHOTO TepeABIKEHHs Oe3 mMmojmopa cek-
UMW Kpemrel, He OCHAIEHHBIX CHEeLHaTbHON
CUCTEMOM YCTOWYHMBOCTH, CBOAMUTCS K OIpe-
JIETICHNI0 MAaKCUMAJIBHOTO 3HAYCHUS yIia ma-

Beox: G, H¢ , Ly,

ym’

Lo |, h, Hn, Hr,
AH

HAYAJIO

JIEHUs TIacTa, MpU KOTOPOM ele obecreyu-
BaeTcsi OOKOBas ycToiuuBocTh cekuuii. Opu-
SHTUPOBOYHBIA pacyeT yCTOWYHUBOCTH BBI-
noNHsIeTCs ¢ yueToM Beipaxkenuit (3)-(7) must
KOHKPETHBIX TOPHO-TE€OJIOTHYECKUX YCIOBHH
9KCIUTyaTalliM ¥ 3allaca yCTOHYMBOCTH, paB-
HOTO €JJMHUIIE, 110 (hopMyJIe:

(' - Abj(Gc +heLiLoy)

o =arctg .(12)

GeH o +he,Liloy H + ;’7

[ BBIIOTHEHHST WHXKEHEPHBIX PacyeToB
pa3paboTaH aIropUTM, MO3BOJIIOMIHKI oIpe-
JeTUTh MaKCHMalbHOE 3HAUCHUs yIia mafe-
HUSA [UIACTa (¢ B 3aBHCHMOCTH OT MacChl CEK-

1y Kpenu G BBICOTHI LIEHTPA TSHKECTH CEK-
105071 H;m, motaay kposnu (Lg, Lo), mox-

JIEp’)KMBAEMOM OJHOM CEKLMEW KpemnH, MOLI-
HocTH Twiacta H , mwmpusbsl ocHoBanus | u
BBICOTHI OTCJIOMBIIEHCS KpPOBIH th. Biok-

CXeMa aJIr0OpuTMa NpuBEACHA Ha pHUC. 2.

|

Momyins rpaduyeckoro

(IE‘ Abj(Gc +hy, LiLoy)

0TOOpaKeHHsI PE3yIbTaTOB

a=arctg

h
GeHy +thL1L2;{H +

] '
z

)

BrIBoJ1 TA0IUIIEI
3HayeHu: H, a

Puc. 2. bnok-cxema anzopumma



Ha ocHoBanuu pa3pabOTaHHOTO alropuT-
Ma U nporpammsl Ha s3bike DELPHI [8] om-
penensieM MaKCHUMaJIBHBIA YToJI MaJeHus Ia-
cTa npu paboTe CEeKIMU Kpemu 0e3 CHCTEMBI
YCTOWYHMBOCTH. 3aBHCHUMOCTH KPHTHYECKOTO
yIiia CcTaTH4eckoil OOKOBOHM YCTOHYMBOCTH
cexunu kpermd IMT OT ropHO-Te0IornuecKux
YCIIOBHI pUBEJICHA Ha pHC. 3.

BapbupoBaHue HCXOZHBIX TApaMETPOB
IpU pacyerax IOKa3bIBaeT, 4TO B OJaromnpu-
STHBIX TOPHO-TEOJIOIMYECKUX YCIOBHUSIX IKC-
rryaranusi cexuuid kpenu 1IMT 6e3 ucnons-
30BaHUS CIIELMANBHBIX CPEACTB 00eCIeYeHUs
6okoBoil ycroiunBocti (kpuBble | u Il Ha
puc. 3) Ha MaKCHMaJIbHOM JUIsl HEPBOrO THIIO-
pa3Mepa MOIIHOCTH ITacTa BO3MOXKHA 110 yTI-
JIOB TIaJeHMs Iu1acTa He Ooiee 25°.

Puc. 3. 3asucumocme Kpumuyeckoz2o yena cmamudeckol 6okosoll ycmotyusocmu cexyuu kpenu TMT

0"720pH0-2€0ﬂ02Uq€(KUXyCﬂOBUﬁ

[ToxazaHo, 9TO COCTOSHUE MTOYBHI U KPOB-
JIM TIJIACTa OKA3BIBAeT CYIIECTBECHHOE BITMSHHE
Ha YCTOHYMBOCTH CEKUUHU KPENH, YMEHBIIAas
JMara3oH BO3MOXHOM ee paboTHI 1Mo yIiTy ma-
JIeHus 1acta Ha BenmuuHy 10 41%. Tak,
KPUTUYECKUM YIroJ CTaTHUYECKOH YyCTOMUYMBO-
ctu cexiuu kpernu IMT npu pasrpyske B JiaBe
co caboii MOYBOW U HEYCTOWYHMBOHM, OTCIIO-
UBILEHCS KpoBiei cHbKaercs 10 15° (kpuBbie
Il u VI Ha puc. 3).

Jis pacmmpeHuss o0JacTi SKCIUTyaTaIuu

MEXaHU3UPOBaHHBIX Kpemnei 10 35° u MoBbI-
[ICHUs 3amaca YCTONYMBOCTH HEOOXOIUMO
NPUMEHEHHE CICIHAIBHBIX CHCTEM YCTONYH-
BoctH [5].

3amac yCTOWYHMBOCTH CEKUMHM KpEemd B
HpOIIeCcCe OJHOKPATHOTO IIEPEMEIICHHUS PAaBEH
OTHOIIICHUIO MOMEHTOB  YEPXKUBAOIIETO

>M,, ® ompokupubBaromero 3 M,,, Ccek-

0. C yderom dopmya (1)-(11) nomyuum
BBIp)KCHHUE JIJIsI 3a11aca YCTOHYUBOCTH:

Gly €050+ Ty Iy + f H )+ Tahy + T frp (1 — 4b)+ Qyl K
n= .

(13)

GH,r sina+ S, (I; - Ab)tarcsin——

PaspaGoran amroputm (puc. 4) u mpo-
rpamma Ha s3eike DELPHI [8], mosBosstrormme
ucnonb3ys popmyny (13) onpenenuts nasie-
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yenu

HUE, He00X0AUMOE IJIs YACPKaHUS CEKIIHA OT
OTIPOKH/IBIBAHUSI.



3aBucuMocTb Tpebyemoro napneHus P,

B THIPONATPOHE, OOECHEUNBAIOMIETO YCTOM-
YHBOCTbH CEKIIMU KPEIH ISl PA3IMIHBIX YIIIOB
MaJicHusl ¢ ¥ MOIIHOCTH IUlacta H TmpuBe-
JicHa Ha puc. 5. AHAIN3 pe3yJbTaTOB pacyera
MOKA3BIBACT, YTO MPH OTCYTCTBHUHU B JIaBE TOP-
HO-TCOJIOTUYCCKUX HApPYIICHUH paccMaTpu-
BacMas KOHCTPYKIHS MEXaHW3Ma yCTOWIUBO-

Brox
KOHCTPYKTHBHBIX
napaMeTpoB

0= Oy, O, Aa,

|

HAYAJIO

ctu obecreunBaet (IpH JAaBICHUH B TUAPOIIA-
tpoue 1o 20 MIla) ynepikaHue CeKIui Kperu
OT GOKOBOTO OTMPOKHUIBIBAHUS HA yriiax Taje-
HuA mw1acTa 1o 35° u MomHocTu macra 1o 1,5
M (rpadux |, puc. 5). Ilpu OTKIOHEHHH CEK-
LU Kpermd OT HOPMAJIbHOTO MOJIOKECHUS 3TO-
TO NAaBJICHHS YK€ HEJOCTATOYHO JUIA MX BOC-
cranosienus (rpaduk 2, puc. 5).

}

Mognyms rpaduueckoro

Gl cosa+Tn(lb +f,,H )+-T1h1 +T, frp(l - 4b)+ QylyKe
n=

0TOOpaKeHHsI Pe3yIbTaToOB

GH, sina+S; (I; - Ao}t arcsin

a

yenu

|

KOHEL]

BrIBOI TaOIHIIBI
3HaYeHHui: Pen, a

Puc. 4. bnok-cxema aneopumma pacyema 3anaca ycmouyugocmu

Puc. 5. 3asucumocms mpeGyemozo dasseHus & 2udponampoHe om yena nadeHus naacma
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[Ipenpiaymue wccienoBaHus ObUTM  BBI-
MOJTHEHBI 11 K03((HUICHTOB 3araca yCTou-
YUBOCTH N, paBHOTO enuHHIe. OmHAKO, W3-
MEHEHHE TOPHO-TCOJIOTHYECKHX YCIIOBHHA B
mpolecce MpoIBUTaHus 32005 MIPH OTPabOTKe
cTonba u, Jaxe, MO JJIMHE CaMOM JIaBbl, Tpe-
OyeT obecrieueHns 3amaca yCTOHYMBOCTH, Be-
JMYMHA KOTOPOTO 3aBHCUT OT YCJIOBHH 3KC-
IUTyaTalui MEXaHH3UPOBAaHHON KperH [6].

Ha puc. 6 npuBeeHbl 3aBUCUMOCTH 3aria-
ca OOKOBOM YCTOMYMBOCTM CEKIHMH Kperu
IMT npu momHocty wiacta H =1,5 M mis
Pa3NUYHBIX YIJIOB MAaJCHHS IUlacta & U CO-
CTOSIHMS TTOYBHI M KpOBJIH Iuiacta (rpaduxw |-
V). Cekin He 060pyIOBaHBI CHCTEMO# yc-
TONYHMBOCTH.

Puc. 6. 3agucumocms 3anaca 6okogoli ycmotiyusocmu cekyuii om y2na nadeHus naacma

npu nepedsuxeHuu ¢ N00NOPoM

OrMevaeMm, 4YTO CTaTHYecKas YCTOWYH-
BOCTh cekuuit kpern IMT (6e3 cucremsl yc-
TOWYHMBOCTH U 0€3 MOJI0pa) 00eCeunBacTCs:
KpOBJISI yCTOHUMBast th =0, mouBa mpoyHas

Ab=0 ma yrmax mameHus miracta mo 25°
(xpuBast |, puc. 6); KpoBus ycTOWHYMBas

h,, =0, nousa cnabas — no 23°30" (kpusas I,

puc. 6); KpoBJIS HEyCTOWYHBAs, OTCIIOUBINAs-
cA th =0,5 M, nousa mpounass Ab=0 — 10

18° (kpuBas |1, puc. 6); KpoBiIsS HEyCTONHUH-
Basl, OTCJIOMBIIASICS th =0,5 M, nousa cia-

6as — mo 16° (xpuBas |V, puc. 6). Yuursisast
M3JI0KEHHOE, JUIS 3aI1acoB YCTOMYMBOCTH N =
1,3-15 MOXHO pPEKOMEHIOBATh 3PPCKTHB-
Hyt0 padoty ceknuii kperu IMT 6e3 cuctembl
YCTOWYMBOCTH B  OJArOMPHUSTHBIX TOPHO-
rEOJIOTHUYECKHUX YCIOBHSX HA TUIACTax ¢ yria-
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Mu magenus no 20°, a B HEOIArOmpHUSTHBIX
ycnmopusix — o 10°.

Ha puc. 6 (rpaduk V) mokaszaHsl 3aBUCH-
MOCTH 3anaca ycroiunBoctr cekuuii IMT ot
yria maaeHus IUIacTa JJs CIIOKHBIX TOPHO-
TeOJIOTUYECKUX  YCIIOBHIA: th =05 M,

Ab = 0,06 m mipu pabote ¢ moamopom T, =20
k[la ¢ y4eToM OTPHIIATCIILHOTO BIUSHHS Ha
YCTOMYUBOCTh BEPTUKAIBHOM COCTABIISIOLICH
TATOBOTO YCHJIHMSI THIPOJOMKpATa IEpeBU-
xeHust Sy = 12,2 xH.

JIBmkeHue ceKnuit ¢ oANopoM obecreun-
BaeT 3arac yCTOMYMBOCTH KPEIH BO BCEM JiMa-
mazone Mmomuoct miacta H =10-15 wm.
[Mpuuewm, 3anac ycroiunBocts mpu H = 1,5 M,
o =35, pasen n=15]7].

[IpoBenena orneHka 3amaca yCTOHYMBOCTH
CEKLMH KpEeIu ¢ CUCTEMON YCTOMYMBOCTHU IIPU



H=15wM S=max, T,=0 m paziuu-
HBIX TOPHO-TEOJOTHYECKUX YCIIOBUN. AHamu3
Pe3yJIbTATOB MOKA3bIBAET, YTO UCIIOIb30BAHHE
CHCTEMBI YCTOMYMBOCTH TOBHIMIAECT KOdPPu-
meHT ee 3amaca B 1,65 pasa ¢ 0,7 (puc. 6,
kpuBas |, o =35° no 1,15 (puc. 7, kpusas 1,
o =35° npu mommoctd miacta H =15 M,
0JIArONMPUATHBIX TOPHO-TE€OJOTHYECKHX YCII0-
Busax Ab=0; th =0, maBJICHUH B THUAPOIIA-

tpone P,, =60 MIla, u nuamerpe ruapona-
=60 mm.

VYBenuueHne auaMeTpa ruapornatpona ¢ 60 mo
80 MM moBeImaet 3amac ycroiuuBoctd B 1,3

TPOHA CHCTEMBI ycToiuuBocTH d,

pasa, T.e. ¢ 1,15 no 1,5 npu Tex ke ycioBusx.
B CIIOXKHBIX TOPHO-TEOJIOTUYECKUX YCIIO-
BHSIX (th =0,5m, 4b=0,05m) 3anac ycroii-

YUBOCTH CEKIMH KPEMU PE3KO CHUKACTCS C
1,15 (xpuBas 4, =35 no 0,5 (kpumas 1,
o =359, 1.e. B 2,3 pasa (puc. 7). YBenuucHue
JaBJIEHUs B THIPOIATPOHE CHCTEMBI YCTOM-
YMBOCTH HE CKa3bIBAETCs CYIIECTBEHHO Ha
pocTe 3amaca yCTOMYMBOCTH CEKLMH Kpemnu
(xkpuBsie 1, 2, puc. 7), a yBelHUCHHE TUAMET-
pa ruaponarpona ¢ 60 mo 80 MM moBeImIacT
3amac ycroiuuBoctd B 1,3 pasa (kpusble 2, 3,

puc. 7).

Puc. 7. 3asucumocms 3anaca 6okoeoli ycmoiyueocmu cekyuii om yana nadeHus naacma
Npu UCNONL308AHUL CUCMeMbl ycmolyugocmu

BbIBObI

Takum 00pa3oM, BBITIOJIHEHHBIMH HCCIIE-
JIOBaHHSIMU YCTAHOBJICHO, YTO 00s3aTEIbHBIM
ycrnoBreM 3((HEKTUBHON IKCILTyaTalldl CEK-
i kperu IMT (B 61arompusTHBIX TOPHO-
re0JIOTMYECKUX YCIOBHAX Ha IUIACTaX C YIIIOoM
nanenust cebime 20° U B CIOXKHBIX — CBBIIIE
10°) siBnsieTcss MEepeBMIKCHUE CEKIMH C MOJ-
TIOpOM.

Hcnonp3oBanne pa3pabOTaHHOTO — TIPO-
TPaMMHOTO KOMIUIEKCa Al pacdera Iapa-
METPOB yCTOHYMBOCTH, TO3BOJMIIO HOATBEP-
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JUTh, YTO HA3HAYEHHE CHCTEMBI yCTOWYHBO-
CTH — yJepikaTb OT HAKJIOHA CEKIUH KPENu B
pasTpy’KeHHOM COCTOSHHM M BOCCTaHABIIH-
BaTh UX B HOPMAaJIBbHOE IIOJIOKEHHUE B pasrpy-
JKEHHOM COCTOSIHUM B CTaTHKE W IPHU TIepe-
JBIDKCHUH.

HarnsaHocTs mpencTaBiieHHsl pesynbTa-
TOB PAacyeToB C MOMOIIbIO Pa3pabOTaHHOIO
MOJYJIsI TpaduIecKoro OTOOpaKeHUs pe3yIlb-
taTroB Ha [IDBM oOnerumno aHamus moiy-
YEHHBIX JaHHBIX M JaJI0 BO3MOXKHOCTH ITOKa-
3aTh, 4TO Hanbosee Y3PPEKTHBHO YCTOHIUBOE
MOJIOXKEHHE 00ECIeunBaeTCs CEKIMOHUPO-



BaHHBIM MHUTAHUEM THAPOMNATPOHOB MEXAaHU3-
MOB yCTOﬁ‘IHBOCTH " MCPCABUKCHUC CeKHI/Iﬁ
MexaHI/BI/IpOBaHHOﬁ KpeIik C oAInopoM. BrI-

MIOJIHEHHE 3TUX YCIIOBUH MOBBIMaeT 3ddek-
TUBHOCTb U HAJCKHOCTh PAOOTHI CEKIUH Kpe-
II1 Ha HAKJIOHHBIX IJIaCTax.
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06 ABTOPAX

3eH3epos Bnadumup Neanosuy — K.m.H., 00yeHm Ka-
(hedpbl 8bIYUCTUMENbHOU MamMeMamuku U npo2pammupo-
8aHUA [JoHEeYK020 HAYUOHANbHO20 MeXHUYecKo20 yHugep-
cumema.

[pebenkuna Anekcandpa CepzeesHa — K.m.H., 00yeHm
kagedpul svicwel Mamemamuku JJoHeyko2o HaYUOHANbHO-
20 MeXHUYecK020 yHugepcumema.
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