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JACpKaHUA BI)Ipa60TOK B 3aBHUCUMOCTH OT TOPHOTCXHUYCCKUX U TEXHOJIOTUYCCKUX ITapaMETPOB. MCCHC}IOBaHI/Iﬂ Io-
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The stress-strain state, rock pressure manifestations, conditions of the maintenance of roadways, depending on

the mining and process parameters. Research has allowed to establish the degree of influence of formulation on the
efficacy of anchoring Stopes and allow justified to apply passport fastening, to ensure the stability of mine workings

and reduce the cost of holding and maintaining.
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[Tonnepxanue u yBenmaeHne oobemMa moI-
3eMHOM JOOBIYH YISl BO3MOXKHO JIUIITH TP Ha-
JUYUHU BBICOKO3((PEKTHBHOMN TEXHOIIOTHUU MPO-
BEJICHHUS W TOJAJEPIKAHUS IOJrOTOBUTEIHHBIX
BBIPa0OTOK, OOECTIEUYMBAIOIICH HapallnBaHUE
00BEMOB TOPHO-TIOATOTOBUTEIHHBIX Pa0oT.

Ilensto uccaenoBaHuil SBISIETCS CO3AHHE
TEXHOJIOTUU MPOBEICHUS BHIEMOYHBIX TOPHBIX
BBIPa0OTOK Ha OCHOBE BBISBJICHHBIX 3aKOHO-
MEPHOCTEH MOBENECHUS MPUMBIKAIONINX K HUM
MacCHBOB TOPHBIX IOpPOJ, ONTHMHU3AINU TIa-
paMETPOB TEXHOJOTHYECKUX CXEM IOATOTO-
BUTETHHBIX PabOT, 00CCIEUMBAIONINX TIOBBI-
nieHue 3(pQeKTUBHOCTH (YHKIMOHUPOBAHUS
MOA3€MHOT0 TOPHOTO MPOU3BOJICTRA.

[Ipu sKkcIUTyaTanuy Miaxt ¢ pocToM TITyOu-
HBI pa3pabOTKH OHOW W3 OCHOBHBIX MPOOIEM
SIBIIIETCS 00€CTIeUeHNEe YCTOMIMBOCTH TOPHBIX
BbIpa0OOTOK. JIJIs1 mojiep)kaHust BRIpaOOTOK Ha
mraxtax KaparanamHckoro OacceiiHa mpume-
HSIOTCS B 0OJBIIOM O0BEME METaJUTMYECKUE
MOJIATJIMBBIE KPEMH apoOYyHOrO THIA U B Orpa-
HUYEYCHHOM 00bheMe — aHKEPHOE KpeIUIeHHE.
3arpaThl IPOBEIACHUE U KPEIJICHUE OTHOTO Me-
Tpa BBIPAOOTKH C MPUMEHEHHUEM apOIHON Kpe-
mu cocrapsitor 900-1000 nommapos ClIIIA,
pacxon Metajutonpokara cocrasusier 0,3—-1,0 T
Y pacxoipl Ha TOAJIEPKAHUE COCTABISIOT HE

MeHee 10-15% OT CTOMMOCTH TIPOBEICHUSI.
Ha 1 MuH T ymist npu NpUHATHIX Ha MPAKTHKE
cucTeMax pa3padoTKH TpeOyeTcsi MpoBeAcHUE
5,0-5,5 kM TOpHBIX BHIPabOTOK, YTO TpeOyeT
CYIIECTBEHHbIX 3aTpaT Ha IOATOTOBKY BBI-
€MO4YHBIX ydacTkoB. Hambosee mozmBepkeHBI
BIIMSTHUIO TOPHOTO JABJICHUS TUIACTOBBIE BBI-
pabotku. [loTepn miomagy UX MOMEPEUHOTO
cedeHus pocturarotr 60-70%, 4TO TPUBOIUT
K ToMY, 4T0 20% BBIpaOOTOK €XEromHo pe-
MOHTHpYeTCs U nepekperuisercs. [lons 3arpar
Ha IPOBEICHUE, KPEIUIEHHE M IOANep)KaHUe
BbIpaboTok mocturaer 15-20% ot cebecrtou-
MOCTH JOOBIYM YINISI M PEMOHTOM BBIpabOTOK
3aHuMarotcs 6osee 10 % mom3eMHbBIX pabovmX.
Haunbonee cnaGpiM 3BEHOM B PELICHUH BO-
IPOCOB IO HOBBIMIEHNIO 3()(EKTUBHOCTH HC-
MI0JIb30BaHMS [IPOTPECCUBHON TEXHOJIOTUH aH-
KEpPHOTO KPETJICHHS SIBJIAETCS HEIOCTAaTOYHAs
M3yYEHHOCTh TEOMEXaHHYECKHX IPOIECCOB
BOJIM3H TOPHBIX BHIPaOOTOK.

VYcnoBust oazepKaHusl BEIPaOOTOK € pas-
JMYHBIMHU BUJAMH KPEIUICHHS B 30HE BIMSHUS
OYHMCTHBIX PabOT HCCIEeJOBaHbl Ha IPHMeE-
pe KOHBEWEPHOTO IMPOMEXKYTOYHOTO IITpEeKa
49k -3 naBel Ha 1waxre uM. KocTeHko yronb-
HOT'O JIemapTaMeHTa aKIMOHEPHOTo 00IIecTBa
«ApcenopMurran Temupray» (Kaparanmus-
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ckast obmacte, Pecrrybnuka Kazaxcran). Brr-
HHAMaeMasi MOIIHOCTh IUIaCTa K, Ha 3amaj-
HOM KpbUIE IaxThl cocTaBimsieT 3,7-4,0 M.
HenocpencrBeHnnass KpoBisi HM3MEHSIETCS 110
MPOCTHPAHUIO OT 3 10 7 M W IpeAcTaBieHa
apriuuramu.  OCHOBHAasi KPOBISL  CIIOXKEHA
CITa0OTPEINHOBATHIMHU TTECYaHUKAMH MOIITHO-
CcThI0 24-32 M. MakcumalipHas BeTU4YHHA I10]1-
IOyTHsI TIOYBBI TOCIIE JIBYX JIET MOAJEepKaHUS
BbIpaboTku cocraBmia 0,55 M. Jlns obGecneue-
HUS HeOOXOAMMOTO CEYCHHUS BIIEPENH JIABBI Ha
paccrogauu 50—-80 M pou3BOAMIACH TOPHIB-
Ka wrpeka Ha Bennuuny oT 0,5 1o 0,6 M.

Ha puc. 1 mpejicraBieHO COCTOSIHHE HC-
ClIelyeMOii BBIPA0OOTKH B 30HE, OABEPKEHHOM
BJIMSHUIO OYMCTHBIX pabot. Hambomnee Gnaro-
MPUATHBIE YCIOBHSI MOJAEPKaHUA OblIH 00e-
CIiedeHbl Ha yYacTKe KOHBEHEpHOTro IMpoMe-
)KYTOYHOTO 1TpeKa 49K, -3 IPOTSHKEHHOCTHIO
50 M momyapodHoit (HOPMBI, 3aKPETICHHOTO
CMEIIaHHOW Kpemblo (aHKephl B COYETAHUH

¢ MPK) ¢ mrotHoCTBIO 1,33 pamMbl/IOTOHHBII
Metp (puc. 1, a).

J1s1 3TOTO y4yacTKa BEIpaOOTKU XapaKTePHbI
CJICAYIOIINE U3MCHEHHUS B COCTOSIHUU KPEIIH:

— nedopmarusi BEpXHAKA U €0 IOPHIB
(puc. 1, 6, B) mo nuHUSIM TPOroHOB — 60 %0;

— nedopMaIrs COCTaBHBIX CTOCK (pHc. 1, T)
B BEpTUKaILHOU mtockoctr — 1,5 %);

— OTKJIOHEHUE CTOEK TPEHHS OT BEPTH-
KaJIbHOI'O IIOJIOXKCHMUA, HpeI/IMyIlIeCTBCHHO 110
JUHUHA TIEPBOTO OT OYUCTHOTO 3a00s MPOTo-
Ha — 70 %.

B 3T0ii CcBsA3M, McclenoBaHHE OCOOEHHO-
cTelt nehopMHUpPOBaHMS MOPOIHOTO MAacCHBa,
BOKpYT TMOATOTOBUTEIBHBIX BBIPAOOTOK C aH-
KEpHBIM KPEIUICHUEM IIPU PA3IUYHBIX YyIVIaX
MaJieHus IulacTa W IIyOMHE aHKepOBaHUS,
000CHOBaHHE TAPAMETPOB AHKEPHOW Kpermu
1 OTIpeIeIICHHE PAlOHATLHOM 00JIacTH ¢ HC-
MOJIb30BaHUS, ABIISIETCA aKTyalbHOM 3agadeit
TOPHOT'O MPOU3BOACTBA.

6)

2)

Puc. 1. Cocmosnue Kxoneetiepro2o npomeicymouno2o wmpexa 49K, -3 6 301e 6IUAHUL OUUCTIHBIX pabOm.:
a) — cmewiantas Kkpens, 6) — Oepopmayus 6epxXHAKA,; 8) — NOPbIE BePXHAKA, 2) — Oepopmayus cmoex
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B nporecce uccieoBanuii onpenensioch
HanpsKeHHO-Ie(hOPMHUPOBAaHHOE  COCTOSIHUE
IIPUKOHTYPHOTO MacCHBa BOKPYT TOPHOM BbIpa-
OOTKH: KPOBJIH, ITOYBEI U OOKOB; CKOPOCTh Jie-
(opmarum, 30Hy paccioeHuil (TpemuHooopa-
30BaHMs); HANPSKCHUS (CXKATHUsl, PacTsHKEHUS
1 KacarelabHbIC), CMEIIEHUS OT CPOKa CIYXKOBI
(B nmHamuke). PaccmarpuBanuch OTHOCUTENb-
HO OJarompusITHBIE, CPEHHE U CIOXKHBIC YC-
JIOBUS KCIUTyaTallii TOPHBIX BHIPAOOTOK.

J11s1 onpenienieHnst yCIIOBHBIX 30H HEYIPYTHX
nedopMalii  MCIOJb30BaHA IpOrpaMma, Io-
3BOJIAIOINAST ONPEACNIUTh HalpspKeHHO-aedop-
MHpPOBAaHHOE COCTOSHHE B paccMaTpUBaeMOil
TOYKE TEXHOTEHHOTO IIPOCTPAHCTBA, a 3aTeM
YCTAaHOBHTH JIOJITOBEYHOCTh OOBEKTa (BpeMsl 10
paspylleHHs) ¥ OLEHNUTh YCTOWYHMBOCTb MOPOA-
HOTO OOHaKEHMS ISl TIOCTIEAYIOIIETrO IPUHSTHS
TEXHOJIIOTHMYEeCKUX Mep. I reomMexaHHIecKor
WHTEPIPETAIMN PE3YIbTaTOB MOJCIHPOBAHUS
paccMarpuBaliCsl KOHBEHEPHBIH IITPEK 64K, -3
ceuenneM 16,2 M?> miacra K,, IIaxXThl «Aban-
ckad» Y[ AO «ApcenmopMurran Temupray»,
MIPOMIeHHbIN Ha TiTyonHe 630—640 M (puc. 2).

B mpencraBineHHBIX HCCIENOBAaHUAX aHA-
JUTHYECKOE MOJAETHPOBAHUE BBITOTHAETCS
C IPUMEHEHHEM YHCIIEHHOTO METOAa KOHeY-
HBIX 3JIEMEHTOB. MoJIeNTMpOBaHNE BBIIIOIHEHO
JUIS YCIOBUH IIIACTOBON KOHBEMEPHOM BBIpa-

0oTKM myacTa K, waxrel «Abaickas» Y AO
«Apcenop Murran Temupray» npu riryOnHE
pa3pabotku 400 M ¥ MOILITHOCTH TjIacTa 3,8 M.
PaccmarpuBaercs HanpshkeHHO-IeHOpMUPO-
BaHHOE COCTOSIHUE MAacCHBa BOKpPYT JICHCTBY-
IOIIel BRIEMOYHOH BBIPaOOTKH. 3amada CBO-
JIUTCS K IVIOCKOH. PelieHue ocyliecTBisLuIoch
B YNIPYrod IOCTAaHOBKE BCIICACTBHE CpPaBHH-
TEJIBHO HEMPOMOJIKUTEILHOTO BpPEMEHH Jie-
(hopMUpPOBaHUS TOPHBIX TOPOJ B OKPECTHOCTH
MOJITOTOBUTEIHHOTO 3a00s MPHU €ro MOABHra-
HUU. B oTim4me oT M3BECTHBIX MOIXOI0B KOH-
KPETU3UPYIOTCS. pa3Mephl 30H pachpocTpaHe-
Hus neopMaluil ¢ aHAJIM30M UX ITapaMeTPOB.

HccnenoBanvss npou3BeNEeHbl Ha Marema-
TUYECKMX MOJIEINISX C MCIIOJIb30BAHUEM TIPO-
rpaMMHO-METOYECKOro  Komiuiekca ANSYS
U TTO3BOJISIFOT YCTAHOBUTH BIIMSIHUE TOPHO-TEO-
JIOTUYecKuX (PaKTOpOB Ha YCIIOBHS JKCIDITyaTa-
I[N Kpereil TOpHBIX BRIPaOdOTOK. B mporpamm-
HOM KoMIutekce ANSYS Obliia mocTpoeHa MOIEITh
MacCHBa BMEIIAFOIIUX TOPHBIX ITOPOJI, COOTBET-
CTBYIOII[asl yCIIOBUAM 3aJIETAHHUSI IIACTA K.

Ha mnepBom »sTame OBUIO WCCIENOBaHO
BIUSHUE (DOPMBI CEYCHHSI TOPHOM BHIPAOOTKH
U yIyla MaJieHusl YTOoJbHOIO TU1acTa Ha BEJIHYH-
HY BO3HHUKAIOIIMX MaKCHUMAaJIbHBIX HaIpsDKe-
HUU B MacCUBE TOPHBIX MOPOJI IPHU KPETUICHUU
BBIPa0OTKU aHKEPHOU KPETbIO.
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Puc. 2. Cmpyxmypa paspesa emewaiouyux nopoo no koneetieprnomy wimpexy 21x, -c waxmoi
«Abaiickasay YII AO «ApcenopMumman Temupmay»
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Puc. 3. Brusnue suda gpopmvl nonepeuno2o ceveHus u yena nadeHus Niacma Ha 8euiuHy MaKCUMAIbHbIX
HOpMAIbHBIX (@), NPOOONLHBIX (0) HANPSHCEHUT 8 MACCUBE 2OPHBIX NOPOO NPU AHKEPHOM KPenieHUU
svipabomku: 1 — apounas; 2 — noaueoHanbHasn,; 3 — npsamoy2onbHas
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Puc. 4. Pacnpedenenue MakxcuMaibHbIX HANPSICEHUL 8 30HAX BMEWAIOWUX OOKOBbIX NOPOO,
OKPYAHCAIOWUX 2OPHYIO 8bIPADOMKY APOUHOU (POPMbL HONEPEYHO20 CeyeHUs: a u 6 — xapakmep UMeHeHUs.
u sniopa (npu o, = 10 °) MAKCUMATLHBIX NPOOONLHBIX HANPANCEHU

[Ipu cBomuaroii (apouHoii) ¢dopme ToIe- O MOKa3aTelbHOW (PYHKINHU AuanazoHe oT 10
pedYHOrO cedeHns BBIeMOYHOM BhIpaboTku HOp- 10 13,5 MIla (puc. 3, a). IIpogonpHbie Hamps-
MaJIbHbIE HANPSKEHUS (cy) pacTyT Ipu yBeNM-  KEHUs (G ) yBEIMIUBAKOTCA npu o, oT 10° 1o
YeHuH yria majenus miacta (o) ¢ 10° go 40°  20° B auamazone ot 63,2 mo 64,1 MIla, a 3a-
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TeM BIMSHUE yIVIa MAJCHUS HE TPOSBISAECTCS
(puc. 3, 0). Kacarensupie HanpsokeHust (T )
NPOTOPIUOHANILHO CHUKAETCS B JAHMAaNa3oHe
ymioB mazaeHus riacta o= 10°-30° ¢ 50 no
33 Mlla, ampu a=30°40° pactyr 33 no
37 Mlla (puc. 3, B).

[Tpuuem Gornbinve HaNpsHKEHHUS BO3HHKA-
IOT TI0 BOCCTAHHUIO YTOJILHOTO Tiacta. Pacnpe-
JIeTICHHE HaNpsDKEHUH B 30HAaX BMEIIAIOLIHX
OOKOBBIX TOPOJ, OKPYKAIOIINX TOPHYIO BBIpa-
OOTKY, IpeACTaBIeHbI Ha pHUC. 4, a, 0.

Jns mpsIMOYTONBbHOHM (OopMBI TIOTIEped-
HOTO CEYCHHS BBIEMOYHOH BBIPAOOTKH Mak-
CHMAJlbHbIC HOPMAJbHbBIC HANPSKCHAS G
pactyT ipu a = 10°-20° ¢ 1,2 mo 3,5 Mlla,
a3aTeM  HE3HAYUTEeNbHO  MajaeT MpH
o=20°-40°c 3,5 no 3,0 MIla. IIpogonbHbie
HanpskeHus (G ) yBenuuuBalTcs ¢ 49 1o
53,4 MIla npu o =10°-30°, a 3atem pe3ko

cHmxkaercst 10 52 MlIla npu o =40°. Kaca-
TEJIbHbIE HAIIPSKCHUS (’Exy) pacTyT IO HESPKO
BBIPAXXCHHOU TOKa3aTelbHOW QyHKIUHU ¢ 18
no 38 MIla npu usmenenun o = 10°-40°.
3HaueHHS HaIpPSOHKEHUN B 30HAX, OKPYKaro-
IIUX TOPHYIO BBIPAOOTKY, MPEICTABICHBI HA
puc. 5, a, 0.

IIpu monmuroHaasHOW opMme MOTePedHO-
rO CEYCHHs TOPHOW BBIPAOOTKH TEHICHIIUU
M3MEHEHHs HampsHKEHHO-Ie(HhOpMUPOBAHHO-
TO COCTOSIHHS NMPUMEPHO MOBTOPSIOT Xapak-
Tep M3MEHEHHS 3aBUCUMOCTEH MpHU MPIMOY-
TONBHOU popMe CEUCHHS TOPHOH BBIPAOOTKH.
Jluiip HanpsKEHWS G BBINIE 110 BEJIMYUHE
B 1,5 pasa, 6 HaoGopoT Hmwke Ha 2-3 Mlla,
at, oonpie B 1,5-2,0 pasza. uI/I3MeH€HI/IC
U paclpesicicHHe  HampsHKeHWH B 30HAX,
OKPYXaIOIINX TOPHYIO BBIPAOOTKY, MPEACTaB-
JIEHEI Ha pHC. 6, a, 0.
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Puc. 5. 3nauenus makcumanbHbiX HANPAACEHULL 8 30HAX, OKPYIACAIOUUX 2OPHYIO 8bIPAOOMKY
NpPAMOY201bHOU (DOpMbI NONEPeuHo20 cevderus. a u O — xapakmep usmeHerus u snwopa (npu o = 10°)
MAKCUMATLHBIX HOPMATLHBIX HANPAHCEHUT
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Puc. 6. Hzmenenue u pacnpedenenue MaKCUMAIbHbIX HANPANCEHULL 8 30HAX,
OKPYIHCAIOWUX 20PHYIO 8bIPAOOMKY. a u 6 — Xapakmep uzmenenus u snwopa (npu a. = 10°)
MAKCUMATILHBIX HOPMATbHBIX HANPANCECHUU

[IpoBeneHHbIE UCCIETOBAHUS O3BOJISIOT
cIieNiaTh BBIBOJ O MPEANOYTUTEIBHOCTU TMPHU-
MEHEHUS IS YCIOBMH pa3pabOTKM IIacTa K
maxTsl «Abaiickas» Y1 AO «ApcenopMurran
TemupTay» TpsSIMOYTOIEHON (HOPMBI CEUCHHS
BBIEMOYHBIX BBIPAOOTOK C aHKEPHBIM KpeILie-
HHUEM BMEIIAIONIUX TOPOJI.

[IpoBeneHsl Takxke HCCIEAOBAHUS HaIps-
KEHHO-1e(DOPMHUPOBAHHOTO COCTOSHUSI BMeE-
[IAFOIIXX TTOPOJT B 3aBUCUMOCTH OT MOIITHOCTH
CJIOS1 JIETKOOOPYIIAIOIINXCS TIOPOA TIPH pa3HOit
JUTMHE UX aHKepupoBaHus. VccienoBaHus BbI-
[IOJIHEHBI Ha TPUMEPE FOPHOI BBIPA0OTKH Tpa-
MIEIUEBUIHON (DOPMBI TIOTICPEYHOTO CEUCHUS
IIpU CIAEAYIOIIKX MapaMeTpax pacyeTHOM cxe-
MBI yrojl najeHus miacra 15°, ero MOIHOCTh
3,8 M; mryomna paspabotkm 400 M; ceucHUE
BbIpabotku 15,5 M?; nuametp ankepa 0,022 m.

HccrnenoBan xapakTep HW3MEHEHUS H pac-
TIpe/ICIICHNs] HAPSDKEHUH B KPOBJIE, MoYBe U 00-
kax BbIpaOoTku. [Ipy BenuumHe cinost Jerkooo-
pywatomuxcst nopox ot 1,03 go 6,0 M u anune
ankepa ot 2,4 10 5,0 M IPOUCXOAAT CHEAYIOIINE
M3MEHEHUST HANpsHKCHUN BOKPYT BBIPAOOTKH.

MakcumasibHble W MUHUMAJIbHBIC HOpPMAJIbHBIC
HAIpsLHKSHYS C POCTOM JUTUHEI aHkepa (¢ 1,5 1o
6 M) W yBEIMYEHHEM MOIIHOCTH CIIOS JIETKOOO-
pyIIAOIMUXCS TOpoA (HapuMep, CII0KEHHOTO
aprumToM) ¢ 1 10 6 M pacTyT B IIPOHOPIINO-
HAIGHOW JIMHEWHOW 3aBUCHMOCTU (pHLC. 7, a).
V3MeHeHusT HanpspkeHUM B paccMarpUBacMOM
Jana3oHe B MPOAOIBHON IIOCKOCTH C POCTOM
JUTMHBI aHKepa W YBEJIMUYCHUEM TOJIIMHBI CIIOS
JIETKOOOPYIIAFOIIIXCS TIOPOJ IMEET CIIEYIOIINE
TEHJCHIINN: PACTATUBAOIINE — YMEHBIIAIOTCS,
a CKUMAOIITIE — UMEIOT CKadOK TpH JIJIFHE aH-
kepa 3,0-3,5M M BIEJIOM HAaXOmATCS B Y3KOM
nanasone (42—48 MIla) — puc. 7, 6.
3aKOHOMEPHOCTH W3MEHEHMsI KacaTellb-
HBIX HAIPSHKSHUH MTPEJICTaBIIEHBI Ha (pHC. 5, B)
¥ UMEFOT TEHACHIINIO POCTa ITPH TOJIIHHE CIIOS
apruiuIuTa 5 M, a MpH TONIIUHE CII0S apTUILTH-
ta 1,0-3,5 M yBeIMYUBAIOTCS IPU U3MEHEHUHU
muHbl ankepa ¢ 1,5 mo 3,0 (3,5) M, a3arem
cHmkaercs. [Ipu 3ToM yBenndyeHue auaMerpa
mmypoB (o 0,05 M) HEraTWBHO CKa3bIBAETCS
Ha BO3HUKAIONINX HANPSHKEHHUSIX W MPUBOIUT
K UX JIBYKpPaTHOMY POCTY Ha BCEM JHala3oHe.
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Puc. 7. Uzmenenue HOpManbHbIX, NONEPEUHBIX 8 NPUKOHMYPHBIX 2OPHBIX NOPOOAX NOO2OMOBUMENbHOL
8bIPAOOMKU 8 3A6UCUMOCTU OM ONUHBL AHKEPUPOBAHUS U MOWHOCMU CLO5L OCLADAEHHBIX NOPOO

ANSTS 5.5.1
FEB 2@ ToO0O8

Od r41:02

NODAL SOLUTION
SITEP=1

B0m =1

TIAE=-1

ay [RSG

FowerGraphlca
EFACET=1
AVRES=NaL

OAZ =. 058663
EHN =-.100E+09
* SRX =, 149E4080
=.100E+I3
- B76E+08
-. T48E-+08
= . GZ0E+08
=. 492 E+08
« IGFEHDA
= 2ISEH0E
= . 0TE+08
-2 10EHI7

- 149E+08

AO0OECCO

sCLress

a)
2435 45 55 (m)
-17 —4—30Ha |
E -2 t ——30Ha 2
> -27 1 —A—30Ha 3
32
37 A/*\‘\A
42 A
0)

Puc. 8. Dniopa pacnpedenenus (a) u 3a8UcumMocms UsMEHEHUs. HOPMATbHLIX HanpsidceHuil (6) 60
emMewarwux nopooax om 2nyounsvl ux ankepupogarust. Cnou apeunmuma 1 m, onuna ankepa l = 3,5 m

MEXJTYHAPOJIHBIV XY PHAJI ITPUKJIAJTHBIX
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[IpoBenenHbIe MCCIETOBAaHUS HAINPSKEH-
HO-1e()OPMUPOBAHHOTO COCTOSIHUSI  BMellla-
IOmMUX Mnopoa B 3aBUCHMMOCTU OT MOLIHOCTH
CIIOA JIETKOOOpYLIAoIKMXCcS MOPOA HpH pas-
HOH JJINHE aHKEPHPOBAHUS TO3BOJIMIM yCTa-
HOBUTHh CJEQYIOIIUN XapaKTep MOBEISHUS
OOKOBBIX TIOPOA IO 30HAM HX PACIIOJIOKEHUS
(puc. 8§, a, 6).

AHanu3 pacripesieneHrs HalpspkeHU mo-
Ka3bIBACT, YTO BOKPYT BBIPAOOTKU BO3ZHUKAIOT
30HBI HEYCTOMYUBBIX TOPHBIX MOpoJ. B 60ib-
el CTETIeHW ATO KacaeTcs KPOBIU M ITOYBHI
BBIPaOOTKH, TaKke ¢e OOKOB B OOJIACTH HIK-
Hel gacT 60KOBBIX CTOPOH KOHTYpa BBIPa0OT-
Kkn. MaxkcuMajbHOEe 3HadeHUe HOPMaJIbHBIX
HaIlpsOKEHUM BO3HUKAET B aHKEPE pacIiono-
JKCHHOM Ha KpOBIE BBIPAOOTKH B ITPABOM
KpaiiHEeM aHKepe B MECTe €ro 3aKperuieHHs.
MakcumalibHOE 3HA4Y€HHE MPOAOIBHOTO Ha-
MPsKECHUS BO3HUKACT B aHKEPE PACIIOIOXKCH-

HOM Ha TpaBoii OOKOBOI IOBEPXHOCTH BhIpa-
00TKH (TIEpBBIN CHUY).

BrisiBnennnie 3aKOHOMCPHOCTH U3MCHCHUSA
HaINpsHKEHHO-IEOPMUPOBAHHOTO  COCTOSTHUS
YISl IOPOJHBIX MaCCUBOB (CMEIEHHIA, Hanps-
JKEHUH, 30H TPELIMHOOOpa30BaHMs) B 3aBUCHU-
MOCTH OT OCHOBHBIX TI'OPHO-T€OJIOTHYECKUX
Y TOPHOTEXHUYECKUX  (PAKTOPOB  TO3BOIAT
B KOHKPETHBIX YCJIOBUAX JKCILUTyaTallud yCTa-
HaBJIMBATh OINTUMAJIbHBIC TAPaMETPhI KPCILIC-
HUS JUIs IOBBIIIEHNS] YCTOWYMBOCTH MOATOTO-
BUTEJLHBIX TOPHBIX BEIPA00OTOK. DTO MO3BOJIUT
pa3pabarTbiBaTh HOBBIE U COBEPIIEHCTBOBATH
CYIIECTBYIOIINE TEXHOJIOTHH 3(PPEeKTHBHOTO
1 0€301MacHOro KperieHns: IPUKOHTYPHBIX 0~
POJ TIpY MPOBEACHUU TOPHBIX BBIPAOOTOK Ha
MOJIOTUX W HAKJIOHHBIX YTOJBHBIX IJIACTaX,
aJanTUBHBIE K M3MEHSIOIIUMCS TOpPHO-TE€O-
JIOTMYECKUX M FOPHOTEXHUYECKUM YCIIOBUSAM
9KCILTyaTaIuH.
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