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COBEPLUEHCTBOBAHWE 3AMKOB METANTUYECKUX
KPEMEN 13 (BN

BbinonHen ananu3 enusHus akmopos Ha ycmoliyugocms 20pHbIX 8bipabomox. ipoananu3su-
posarsl napamempesl Kpeneli ¢ pasnuyHsIMU munamu 3amkos. OnpedesieHsl nymu cosepuiex-
(MBOBAHUS 3AMK08. PacCMOmpeHsl HOBble 8UObI YCUEHHbIX 3aMK08. [ToKa3aHa sKoHomuYec-
Kas 3 ekmusHocmb ux npUMeHeHUsK.

BIOCKOHANTEHHA 3AMKIB METANEBOTO KPITIEHHA 13 (BN

Bukonano ananiz ennugy ¢axkmopie Ha cmilikicme 2ipHuyux 8upo6ok. [IpoaHanizosano
napamempu KpinieHs 3 pi3HUMU MUNAMu 3aMKig. BusHaueHo wnaxu 800CKOHANEHHA 3aMKi.
Po3enaHymo Hoai 8udu nocuneHux 3amie. [loKaaHa ekoHOMiyHa epekmusgHicme ix 3acmocy-
BAHHA.

IMPROVEMENT OF JOINT CLAMPS OF STEEL SUPPORTS FROM SPECIAL CONCAVE
PROFILE (SCP)
The analysis of mine workings stability affecting factors is realized. Parameters of steel

supports with different types of joint clamps are analyzed. The ways of joint clamps improve-
ment are determined. New types of reinforced clamps are considered. The cost-effectiveness of

their usage is shown.

BBEJEHUE

IIpobnema ycTOMUMBOCTH TOpPHBIX BbIpa-
0OTOK MO-MPEKHEMY SIBISIETCS aKTyalnbHOM Ha
YrONbHBIX Inaxtax Ykpauusi [1, 2]. Cesi3aHo
3TO, TPEXIe BCEro, O 3HAYUTETBHON IITyOu-
HOIi BEJICHUsI TOPHBIX paboT, Y4TO MPUBOJIUT K
MPOIOPLHOHAIBHOMY POCTY ICHCTBYIOLINX B
MaccuBe Harpsokenuit [3]. Tlpu sToM yBemn-
YEHUE MPOYHOCTH TOPHBIX MOPOJ C TIIyOHHON
He mpoucxoaut [4, 5], wiu ee poct B Hemoc-
TATOYHOW Mepe ajekBateH riyOouHe [5].
Benencteie 3TOr0 MPOMCXOIHUT YBEIHUCHHE
30H 3alpeieNbHbIX nedopMariuii BOKpYT BbI-
paboTOK, YTO MPUBOTUT K MOTEPE YCTOHIHUBO-
ctu nocnenuux (puc. 1 u 2). Yxyauenue co-
CTOSIHUSI BBIPAOOTOK IIPUBOHT K CIIEIYOIIIM
HETaTUBHBIM OCIIEICTBHSM:

— HEBO3MOJKHOCTH HPOBETPHUTH BBIEMOY-
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HBIA Y4acTOK C COOJIIOAEHHEM JIOIYCTUMBIX
HOPM COZIepKaHMA Ta3a, 0COOEHHO MpH pado-
T€ JIaB Ha NMPSMOU XOJI;

— YBEIMUCHUIO TEMIIEPaTypbl B MOATOTO-
BUTEJBHBIX M OYHUCTHBIX BBHIPAOOTKaxX BBI-
€MOYHOTO YYacTKa 10 KPUTHYECKHX IOKaza-
TeJIeH,

— YBEIIMUCHHIO TpaBMaTH3Ma B MOJITOTO-
BUTEJIBHBIX BBIPAaOOTKAX HM3-3a 3aBaJOB H Jie-
(dhopmarmu Kperu.

3aTparhl Ha nepekpervieHue 1 m.M BbIpa-
60TkH jgocturaiotr 2 — 6 Teic. rpH. Kpome To-
TO, CHWKaeTCs Jerpeccusi BBIpabOTOK, YTO
NPUBOAUT K HEBO3MOXKHOCTH OOECIICUSHUS
OUYHUCTHBIX 3a00€B JIOCTATOYHBIM KOJIMYECT-
BOM BO3/1yXa, & COOTBETCTBEHHO, 1 CHIDKCHUT
Ha HUX Harpy3ku. Bce 5TO HeraTMBHO CKa3bl-
BaeTcsl Ha BKOHOMHYECKOM COCTOSIHUH YT OJIb-
HBIX TIpexnpusituil. [losTomy noselmenune yc-



TOWYMBOCTH TOPHBIX BHIPAOOTOK SIBJISETCS aK-
TyallbHON HayYHO-TEXHUYCCKOU MPOOIECMON.

Puc. 1. CocmosHue nonesoeo wmpeka eop. 915 m

waxmel um. K.N. lNoyernkosa
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Puc. 2. Cocmosanue pacceyku nosnego2o0 wmpeka Ha
waxme «3anadHo-fonbacckaa» XK «llagnozpadyz0ne»

PE3YNbTATbI UCCIELOBAHUI

B Hacrosiiee BpeMsi OCHOBHBIM CIIOCOOOM
0OpBOBI C YXY/IIIEHHEM COCTOSIHHSI BHIPAOOTOK
ABIICTCS yBENMYEHUE IUIOTHOCTU Kpermu. JTo
NPHUBOAUT K CYIIECTBEHHOMY YBEIHYCHHIO Me-
TaJNIOEMKOCTH KPETUICHUS] TOPHBIX BBIPAOOTOK.
B cooTBeTcTBHM € ACHCTBYIOIIMMH HOPMATHB-
HBIMH JIOKyMeHTamu [6 — 8] Harpy3ka Ha Kperb
SIBIISIETCSl (DYHKLMEH OT CMEIICHMH Mopon Ha
KOHType BbIpaboTku. Hanpumep, st xpernu
tuma KMII-A3/13,8 yBenudenne MpOrHO3HBIX
cmernennit mopox co 100 o 400 MM npuBeneT
K TOBBIIICHUIO TUIOTHOCTH Kperu ¢ 1,5 mo 3
paM Ha TIOTOHHBIN MeTp BbIpabOTKH. MeTtaio-
€MKOCTb BBIPAOOTKH IIPH 3TOM YBEJMUYUTHCS C
426 no 852 xr/m.

Hcxons u3 aHanm3a CyLIECTBYIONIMX 3a-
KOHOMEPHOCTEH pa3BUTHs 30H 3aIpeeIbHbIX
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nedopmanmii [1 — 3] 1 mMeromomoruu, 3ano-
JKEHHOM B HOpPMAaTHUBHbIE JTOKyMeHTHI [6 — 8],
MOXKHO OIPEEIUTh OCHOBHBIC HAIPABJICHUS
[0 YMEHBIIEHHIO METAUIOEMKOCTH KpEIu
BeIpaboTOK. [lepBoe — yBenuueHune pabodero
COIPOTHBIIEHNUsI Kpenu. [Ipyu HEM3MEHHOM TH-
e Kpemu OHO MOXKET OBITh PEealM30BaHO 3a
CYET M3MEHEHHS KOHCTPYKLHMH 3aMKa, KOTO-
PBIii HCTIONB3YETCS VISl COSAUHEHHUS HOKEK U
BEpXHSKOB Kpemd. Hampumep, mpu u3MeHe-
uun trna 3amka ¢ AI13.030 («mpsimast rtaH-
ka») Ha AII3.070 (3amox 3CJI) pabouee co-
MpOTHBJIEHHE Kpenu yBennuusaercs ¢ 210 no
250 xH [9]. D10 M03BOMISET YMEHBIIUTD ILIOT-
HOCTh Kpernu npumepHo B 1,2 pasza. Cnenyer
OTMETHUTH, YTO pabouee COMPOTUBIECHHE Kpe-
M HENb3sl yBEIMYUBATH OeckoHeuno. Hecy-
mas coocoOHOCTh KPEemH, KOTopasi OMnpeess-
€TCs B MIEPBYIO OYEpPeb Yepe3 MOMEHTHI CO-
NPOTHUBIICHHSL B CEYCHHU CIECUNPO(UISL U 3a-
BHCHUT OT ero (pOopMbl, IpH KOTOPOil HayHHa-
ercst ero aedopMarus, COCTABILICT, HAIPH-
mep, st kpenu u3 npodunst CBII-27 u3 cra-
s mapku Ct5 okoso 406 xH [9] — puc. 3.
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Puc. 3. [Juaepamma 3agucumocmu mexoy cedeHuem
Kkpenu, paboyum conpomussieHuem u Hecywel cnoco6-
Hocmelo kpenel muna KMIT-A3 npu ucnons308anuu
3amkos Al1.030 (18,3 3amok Al13.070)

MO3KHO BHIETB, YTO IS KPEIHX C 3aMKaMH
AI13.030 3HaueHue Hecymiel CrOCOOHOCTH
Kpernu npumepHo B 1,8 — 2 pa3a Bblle 3Haue-
Hus ee (kpemu) pabGovero COMPOTHBICHHUS.
OmnbIT BeJCHHS TOPHBIX paboT ¢ MPHUMEHEHU-
€M pasiIMYHbIX CTAHJAPTHBIX M ONBITHBIX TH-
MIOB 3aMKOB TOKa3aJ, YTO 3HaUeHHe pabovero
COMNPOTHBIICHUS JODKHO OBITH MHHHUMYM Ha



25 — 30% MeHbIIIe 3HAYCHUS HECYIIeH Cro-
cobHocTH Kpemnu. B nporuBHOM ciydae pado-
Ta Kpenu B MOAATIMBOM PEXKHUME HE rapaHTU-
pyeTcsi, ¥ MOXET MPOUCXOAUTH Iedopmarius
Kpemnu 0e3 IpOCKasb3bIBaHUs BEPXHIKA OTHO-
CHTENIBHO HOXKH. TakuMm oOpa3oMm, Ui pa-
LHOHAIBHOTO HCIOJIBb30BAaHUs Kpenel ux pa-
0odee COMPOTHBICHHE KPEMH MOJHKHO OBITh
TIOBBIIICHO.

U3BecTHO, 4TO pabOTOCHOCOOHOCTh y3TI0B
MOAATIMBOCTH, T.€. BO3MOXKHOCTH CO3/1aBaTh
COIIPOTHBIICHHE CIBIDKEHHIO cIennpoduieii
OJIMH OTHOCHUTENILHO JPYroro, B IEPBYIO Oue-
pelb 3aBHCHT OT YCHIIWSI 3aTSTHBAHUS rack B
3amkax kpernw [10]:

N, =8Pf +2Nf,

rac N3 — Ha4YaJIbHOC COIPOTHUBJICHUC Y3Jia

MOJIaTJINBOCTH,

P — xo>ddunueHT TpeHUs IS coenu-
HSIEMBIX JICMEHTOB U3 CTaJH,

N — cuna, neicTByromas Ha CTEHKax
npoduIs.

Cmma N 3aBucut oT GOpMBI IPOGIIIS, T1a-
paMeTpoB pe3bObl, KPYTSIIEro MOMEHTa, COOT-
BETCTBYIOLIETO YCHIIHIO 3aTSITUBAHUS TacK.

IIpu Hew3MeHHOM (opMe POPHIIT U KOH-
CTPYKIIMHM 3aMKa TPAKTHYSCKH CIUHCTBEH-
HBIM CIIOCOOOM YBEJIHMYCHHS CHJIBI CHKATHUS
OyZeT yBeNMYCHHE JIUaMeTpa CKOOBI U
YMCHBIICHUE Imara pe3p0bl. Cremyer mpu-
3HATH, YTO MPH CYIICCTBYIONICH KOHCTPYKIHU
3amka tuna AI13.030 yBemuueHmne numaMmerpa
Kpyra, u3 KOTOPOr0 M3rOTOBJISETCS CKOOa, HE
umeeT cMbicia. CBsI3aHO 3TO C TeM, 4YTO B
KOHCTPYKIIMM 3aMKa HMMEET MeCTO Jpyroi
cJa0Bblii DJIEMEHT, pa3pylleHne KOTOPOro Mmpo-
HCXOIUT B MEPBYIO O4epe/b — IUIAaHKa 3aMKa
(puc. 4).

Anammupys nanaeie oYU (cMm. puc.
5), moJyYeHHbIe MPH HCHBITAHUH Pa3THIHBIX
TUTIOB 3aMKOB B Ja0OpPaTOPHBIX YCIOBHUSX,
CIIeJlyeT OTMETHTh cienyromee. ['padukn 3a-
BHCHUMOCTH COINPOTHUBIICHUS KPEIH OT 3aJ[aH-
HBIX CMEIICHUN UMEIOT CKauKOOOpa3HBINA BUI.
IIpu HaboOpe HEKOTOPOrO COMPOTHUBICHUS
MIPOUCXOAUT ero pe3kuit crmaj (ckauok). Ot-
HOCHUTENbHOE 3HAYeHHE TAaKOro MajieHHus Mo-
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ket coctaBiusath 10 50% — 3amokx AIT3.030.
Jst 3amka Tuma AT13.070 nanHbIe KoJIeOaHMs
coctaBiaioT 10 30%. Ckauku BLI3BAHLI TEM,
YTO BCJICJCTBUE CIBUKCHUS OJTHOTO DJICMEHTA
CBII 0THOCHTENBHOTO APYrOro 3aMOK IEpBO-
HAYaJbHO TICPCKAIIMBACTCS HAa HEKOTOPYIO
BEJIMYUHY, a BIIOCICICTBHH CKaYKOOOpa3HO
CcMeIaeTcs B CIEAyoIee YCTOWIHBOE IMOJI0-
skeHne. [Ipy 3TOM BeIMYMHA CMEUICHUS 3aBH-
CUT OT 0a3bl IMPUIOKEHUS HArpy3KH B cede-
HUY 3aMKa.

Puc. 4. Paspywenue nnanku 3amka Al13.030
(waxma um. Baxpywesa)

——An3 070

——3MKm ¢ KWny

= = 3W00M0 c AN
OK © AdK

——An3 30

= = 3MKwmcAN3

=—3W000 ¢ KLUy
OK c AN

Paoues conpoTUBnese Kpenw, kH

50 100 150 200

Ocanka kpenu, Mm

250 300 350

Puc. 5. 3agucumocms conpomussieHus Kpenu
om ee ocaoku (no danHeim [JonYIH)

[IpyMeHUTENBPHO K HIAXTHBIM YCIOBHSIM
BBIIIECKA3aHHOE O3HAYaeT, YTO KPEIb OKa3bl-
BAa€T CONPOTHBJIIEHUE CIBHUIAIOLIEMYCS Mac-
CHBY HE C ITIOCTOSHHBIM YCUJIMEM, & CKaYKaMH.
OTO CKa3bpIBACTCSl HA COCTOSIHUM MacCcHBa BO-
KpYT BBIPa0OTKH B HETaTHBHYIO CTOPOHY, MO-
CKOJIbKY B MOMEHTHI CIIa/ia COIPOTHUBIICHHUS
MOPOJHBI MacCHB UMEET BO3MOXKHOCTb pea-



JIM30BBIBaTh yIpyrue aehopMaiyu, KOTopbie
NpU  JOCTM)KEHHH KPUTHUYECKHX 3HAYCHUH
MPUBOJIT K €T0 Pa3pyIICHUIO

YMeHbIlIeHHe 3HAaUYeHHH CKayKoB padoue-
TO CONpPOTHBIICHHUS TaKKe€ BaKHO C TOYKU
3peHUs] YMEHbBIIECHUS pa3pblBa 3HAUEHUH Me-
XKLy pabdodnM CONPOTHBIEHHEM M Hecylien
CIOCOOHOCTBIO, TaKk KaK II03BOJIAET Ooliee
3((HheKTUBHO UCTIONB30BaTh KPEIb.

Taxum 00pa3oM, MOXKHO BHJIETh, YTO KOH-
CTPYKLHUsSI ~ 3aMKa  sBISIETCS  (haKTopoM,
BIIMSIIOLIMM Ha CIOCOOHOCTH OKa3bIBaThb PaB-
HOMEpHOE COIPOTHBIICHHE CIBIDKEHHUSIM MO-
POAHOTO MacCHBa.

Ha ocHOBaHMM BBHINIEN3I0)KEHHOTO MOYXHO
BBIJICJIUTH OCHOBHBIE ITyTH W3MEHEHHSI KOHCT-
pykuumu 3amkoB st kpeneid u3 CBII (B mo-
psLIKE BaKHOCTH):

— KOHCTPYKTHBHOE YCHJICHUE TUIAHKH;

— KOHCTPYKTHBHBIE MEpHI TI0 yMEHbIIE-
HHUIO CKayKOB B IPOLECCE peaTn3aluy Moar-
JMBOCTU KpPENW. yMEHbIICHHE 0a3bl MPHIIO-
JKEHHsI Harpy3Kd B C€UeHUH Mpoduiis, yBemu-
4yeHue (pUKCUpOBaHHOIT 0a3bl BIONB y3la CO-
npspkeaus CBII, Ha koTopolf MMEIOT MecTo

3aMKH H TIp.;
— YBEIMYCHHUE YCHJIUS COKATUS JIEMEHTOB
3aMKa. yBEJIMUEHHE JAMaMeTpa  CKOOBI,

YMEHBILICHHE IIara pe3nObl, KOHCTPYKTHBHOE
n3MeHeHue criocoba cxxaTus npoduieit u mp.

Hcxons U3 MONMYydYSHHBIX BBIBOJIOB, OBLIA
pa3paboTaHbl 3aMKOBBIE COCIUHCHHUS Ui
apOYHOW NOJNATIIMBOM METAJUIMYECKON Kpenu
tuma 3I1Km u 3111.000 (puc. 6).

OCHOBHOI 0COOCHHOCTBIO HOBBIX 3aMKOB
SBJSIETCSl MX YCHJICHHAass KOHCTPYKIHS. JTO
IIO3BOJIIET HE TOJIBKO IIOBBICUTH 3HAYCHUA
pabovero CONpOTUBIICHHSI KPENH, HO U yBe-
JIMYUATh 3HAYCHHS HArpy3KH, OPH KOTOPBIX
OyzneT NpouCXOUTh pa3pylIeHHe Herocpen-
CTBEHHO 3aMKa, YTO OCOOCHHO Ba)XXKHO B TSDKe-
JIBIX YCIOBHAX SKCILTyaTall|H.

3amok 3IIKm (puc. 6, a) mpenHasHageH
IUIsl TIPUMEHEHUsI B COCTaBE METaJUTMYEeCKON
paMHOH Kpenu B TOPHBIX BBIpabOTKax, Mpo-
THO3HBIE CMEIIECHHUS IOPOA B KOTOPBIX CO-
craBiaoT 10 300 mMm. K HUM OTHOCATCS BBI-
C€MOYHBIC U KallUTAJIbHBIC TOPHBIC Bpra6OTKI/I.
3amok 3[IKM wumeer ¢GurypHyro IUIaHKy |

obecrieunBaeT cxatue crennpopuiell Kpemnu
TOJILKO 1O (pyaHmaM 0e3 MOJHOrO KOHTAKTa
o mnepuMerpy creunpoduis, GakTH4ecKu
yMeHbIas 0a3zy OPUIOKEHHS  HArpy3KH
(puc. 7). durypras manka s 3amka 3[TKM
W3rOTaBIMBACTCSI METOJOM ropsiueil rHOKH, C
MOCNIENYIOIIM €€ PaBHOMEPHBIM OXJIaXze-
HHEM, 4TO CIIOCOOCTBYET CHATHIO OCTaTOYHBIX
HanpsDKeHUH B MecTax n3rnbos. Ckoba 3aMka
W3rOTaBIMBACTCSl W3 Kpyra YBEIUYCHHOTO
JaMeTpa ¢ pe3b0oit M27, BbINOJIHEHHOH Me-
TOZOM HaKaTKH.

Puc. 6. YcunenHvle 3amMK08ble COCOUHEHUS:
a—31Km; 6 - 311000

6a3a NPUIIOKEHUS
Harpy3Ku

Puc. 7. Cxema ycmarosku 3amko8 3M1Km
8 y3/1e N00amaugocmu



3amok 3I1.000 (puc. 6, 6) npeaHazHaueH
JUIS TIPUMCHEHHUS B COCTaBE METAJLIHMYCCKOU
pPaMHOI Kpenu B KalUTAILHBIX TOPHBIX BhIpa-
00TKaX, MPOrHO3HBIC CMEIICHHS MOPOJ B KO-
TOPBIX coCTaBIAIOT 10 150 mm. [Tranka 3amka
3M11.000 m3roraBiIMBacTCS METOIOM TOpSYCH
IITAMITOBKH. J[JIs MOBBIMICHUS HECYIICH CITO-
COOHOCTHM 3aMKOBOTO COCIUHCHHS CKOOa H3-
TOTABIMBACTCS M3 KPyra YBEJIMYCHHOTO JHa-
MeTpa C HakaTHOW pe3pboit M27. dopma
IUIAHKK YaCTHYHO IOBTOPSIET KOHTYp CIel-
mpodunsa. D10 obecrmeynuBaeT WX IJIOTHBIN
KOHTAKT ¥, COOTBETCTBEHHO, CIIOCOOCTBYET
IUTABHOM XapaKTePUCTUKE PAOOThI KPenu MpU
0osbIIUX Harpy3kax. /laHHbIC 3aMKH OpPHCH-
THPOBAHBl HA TPUMCHECHUC IPEUMYIICCTBCH-
HO B KAaIUTAIBHBIX BEIpa0oTKax. [lpm wux
MPUMCHCHUU Kpemb paboTaeT B PEKUME OT-
PAHUYEHHOW MOJATIMBOCTH. JTO MO3BOJSIET
MOBBICUTh OTIIOpP Kpemu B Hadane padoueit
XapaKTePUCTHKA M TEM CaMbIM OTPaHHYHUTh
pacnpocTpaHeHUe 30H Heynpyrux aedopma-

11PAMOV SKOHOMMUYECKMIT SOOEKT OT CHUXEHNS METAJIIOEMKOCTY KPEMN

3A CHET TPUMEHEHNA YCUTIEHNA 3AMKOB

UK BOKPYT BBIPAOOTKH.

VYcunennsie 3amkoBbie 3[1KM u 3111.000
COCIMHEHUS] PEKOMEHIYIOTCSI K TIPUMEHEHUIO
Kak B COCTaBE PaMHOI, TaK U B COCTaBe KOM-
OMHUPOBAaHHOI PaMHO-aHKEPHON KpEIH.

IIposenennsie B JJouYT'U crennoBbie uc-
neitanus [11 — 14], mokasamu, 4to padoduee
CONPOTHBIICHHUE KPEMH C HOBBIMH THIIAMHU 3aM-
koB cocraBmsier 300 — 440 xH st kperieid u3
CBII-27 u CBII-33. D10 no 40 — 80% 0Oomblire,
4eM y kpernieii ¢ 3amkamu tuna AI13.030. B co-
OTBETCTBUH C ACHCTBYIOIMMU HOPMATHBHBIMU
JOKyMeHTamu [6-8] mpuMeHeHne yCHIEHHBIX
3aMKOB I103BOJISIET YMEHBIIUTh IUIOTHOCTh
kpenu B 1,4 — 2,1 pa3a. MeTaimioeMKoCcTb Kpe-
1 1pu 3ToM cHikaercst Ha 203 — 270 kr Ha
TIOTOHHBIH METP BBIPaOOTKH.

B Tabnuue npuBeneHs! JaHHBIE O IPSMOM
SKOHOMHYECKOM 3(]dekTe, morydyaeMoM Tpu
CHIDKCHUHM METAJUIOEMKOCTH KpEeIH 3a CYeT
MPUMEHEHHS] YCHIICHHBIX 3aMKOBBIX COEIUHE-
HUIA.

Tabnuya

ba30BbIii 11ar yCTaHOBKMU Kpe-
M ¢ 3amKoM Tuna AT13.030
(mpsimMast TTaHKa), M

Ilar ycTaHOBKH Kpemnu ¢ ycu-
JICHHBIM 3aMKOBBIM COEJIUHE-
muem tuma 3[1Km, 1K,

[psimoii skoHOMHUUecKuit 3 dexT
Ha 1 .M BBIpaGOTKH (IKOHOMHS 110
METaJUIOKPEITH), TPH/TL.M

3111.000, m
0,5 0,67-0,8 540 — 1420
0,5 08-1,0 920 — 1980
0,8 1,0 235 —-450

KocBeHHblif  (HESIBHOBBIPAKEHHBINH) KO-
HOMHYECKHHA d()(PEKT OT MPUMEHEHHUST 3aMKOB
HOBOT'O THIIA CBOJUTCS K CICAYIOIIUM OCHOB-
HbBIM HyHKTaM:

— YMEHBIIICHHE 3aTPaT IO JJOCTABKE MaTe-
puanoB (METaUIOKpenb) B IMPOXOUECKHE
3abou;

— YBEJIMYCHHUE CKOPOCTH MPOBEICHUS TOP-
HBIX BBIPAOOTOK 3a CYET YBEIUYCHHS IOJIH
MAIIIMHHOTO BPEMEHH B pabOYMX CMEHAX;

— DKOHOMHSI MATEpUAIbHBIX, JIOJCKHX U
JICHE)KHBIX PECYpPCOB 3a CUET OTCYTCTBHUS He-
00XOJIMMOCTH WJIN YMEHBIIICHUSI 00BEMOB IO
MEPEKPETUICHHUIO TOPHBIX BBIPAOOTOK;
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— o0ecrieyeHre OYHMCTHBIX 3a00€B JOCTa-
TOYHBIM KOJIMYECTBOM BO3[yXa 3a CYET CO-
XpaHeHl/ISI CCUCHHUS NOArOoTaBJIMBAKOIINX BbI-
paboTok;

— YMEHBIIICHHE PAcXojia 3JICKTPOIHEPTUU
BEHTIISATOPOB TJABHOTO TPOBETPHBAHUS 32
CYET YMCHBIICHUS NICIPECCHU TOPHBIX BBIPA-
0OTOK;

—obecrieyeHre OECTPENSTCTBEHHON 10C-
TaBKKM 00OPYIOBAHMUS, B TOM YKCIIE U TIPH aBa-
pHH, 32 CUET COXPAHEHHUs CEUSHUsI BBIPAOOTOK;

— yBenuueHne (QOHI00TIAYM TOPHBIX BbI-
paboToK Kak 0O0BeKTa OCHOBHBIX (DOHIOB 3a
CYET YBEJIMYCHUS CPOKA UX CITYKOBI.



B nporiecce Havana MUPOKOTO BHEAPEHHUS
YCHJICHHBIX 3aMKOBBIX COCIMHCHHUH Crielua-
JUCTaMu Tpeanpusatus «J{oHbacckpemb» co-
BMecTHO ¢ TP maxt u o0bemuHeHuit pa3pa-
OaThIBATUCH TPOTPAMMEI TI0 CHIDKCHHUIO Me-
TAJUIOEMKOCTH KPEIUICHUS TOPHBIX BHIPa0o-
TOK. Ha puc. 8 npuBeieHbI OCHOBHBIC JJAHHBIC
o nporpammax 3a 2007 ron. MoXHO BHICTS,
YTO CyMMAapHbIi 3KOHOMHYECKUN 3PPeKT oT
BHEJPCHHS YCHIICHHBIX 3aMKOB 3aBHCHUT OT
00IIIeH IMHBI BRIPAOOTOK. DKOHOMHUS METal-
J1a B aOCOJIFOTHOM MCYHCIIEHHUH 110 OOBLEIUHE-
auro nocturaet 0,36 — 3,71 mutd T mnun 30 MuH
TPUBEH.
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Puc. 8. luaepamma ocHosHbix nokazamesnel no npo-
2PAMMAM CHUXeHUA MemannoemMKocmu Kpenu 20pHbiX
svipabomok 3a 2007 200: 1 — [T «Ceepdnosanmpa-
yumy; 2 — 11 «Posenokuanmpayumy; 3 — 0AQ «Kpac-
Hoapmelickas-3anadHaa N°1»; 4 — 0AQ «KpacHodoH-
yeonb»; B cymmapHas pacdemnas dnuHa 8b6ipabomok,
km; W 06was 3koHOMUS pam Kpenu, meic. wim.;

LI cymmapHbiii sko0HoMuyeckud 3ggexm, MH 2pH

Brenpenue yCWIEHHBIX 3aMKOB HOBOT'O
MIOKOJIEHHS] COMPOBOK/IAIOCH MACCOBLIMHU HH-
CTPYMEHTAIILHLIMA 3aMEPaMH B TOPHBIX BbI-
paboTkax. OHH MPOU3BOAMINCH KaK B 30HAX
BJIMSIHUSL OYKMCTHBIX paboT, Tak M BHE TaKHUX
30H. JIJIs KOPPEKTHOCTH CPABHEHUS COCTOSI-
HHs BBIPa0OTOK 3aMephl MPOBOIWINA Kak Ha
y4acTKax BBIPAOOTOK ¢ HOBBIMH THIIAMH 3aM-
KOB, TaK M Ha yYacTKax BHIPaObOTOK C 3aMKaMH
TPEIBIIYIIEr0 TEXHMYECKOro YpoBHA (Kak
npasuio AIT3.030). Bcero 3amepamu GBLIO
0xBa4yeHO 27 BHIPaOOTOK.
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Ha puc. 9 ana mpumepa mpuBeneHsl pe-
3yJbTaTbl INAXTHBIX HWHCTPYMCHTAJIbHBIX Ha-
OJNFOJICHUI 32 CMEIISHHUsIMHA OOKOBBIX ITOPOJ B
JnpeHaxxHoM mTpeke ropuzonta 930 M ruiacta
My, maxter um. Baxpymesa I'TI «PoBeHbKu-

aHTpanuT. BhIpaboTka mpoBoaMiiack 1O IJia-
CTy, CcImocod TpoBeAeHUs OypOB3PHIBHOM.
BwMmemarorme moponsl HpeacTaBieHbl B OC-
HOBHOM TII€CYaHBIMH CJIAHIIAMH TPOYHOCTHIO
79 — 100 MTIla. B kpoBne Ha paccrosuuu 2,1 —
3,5 M OT Iiacta 3ajieraer IEeCYaHUK MOIIHO-
CTBIO 110 6 M 1 mpouHocthio 151-202 MITa. B
M0YBE BBIPAOOTKM MOIIHBIA CIIOW IecYaHHWKa
pacrionaraercst Ha pacctossHEA 9,3 — 11,6 M oT
YroNbHOTO TiacTa. BeipaboTka sSBIsUIACH KOH-
BelfepHO# U1 paboTaromiell JTaBel U OXpaHs-
JIach LEIMKOM YTIIsl pazMepom 1o 10 m.
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Puc. 9. Kongepeenyus nopod () Ha koHmype OpeHax-
HO020 wmpeka 20pu3oHma 930 m waxmel um. Baxpywe-
80 HA 3AMEPHbIX CMAHYUA: — 20pU30HMANbHAA;

— — - 8EPMUKANLHAA

[lepBas 3amepHast ctaHIus ObLTa 00OpY-
JOBaHAa HA OTpe3Ke BBIPAOOTKH KPEIbIO
KIIITY-M/15,1 w3 CBII-27 ¢ 3aMkamu
AT13.030, mrar kperu 0,5 M. Bropas 3ameprast
cTaHus OblTa 000pyJOBaHA HAa OTPE3KE BHI-
pabotku kpemnbio KMIT-A3/15,5 w3 CBII-27 ¢
3amkamu 3[1Kwm, mar kperm 0,8 m. Ilpeny-
CMaTpUBAJIOCh aHKEPOBAHUE TIOPOJ KPOBIIH C
napamMeTpaMd 5 aHKepOB B CCUCHHH MEXKIY
apKaM{ Kpemu IO BCei JJIMHE BBIPa0OTKH.
BcenencTBue TEXHONOTMYECKHX M OpraHH3a-
[UOHHBIX MPOOJIEM OHO HE OBUIO BBINOIHEHO
B paiioHE TMepBOil HAOMOJATEIPHON CTAaHIIHU.



Takum oOpasom, B paiioHe BTOpoi HabIoaa-
TEJILHOM CTAaHIMU MMeJla MECTO KOMOMHHUPO-
BaHHasi paMHO-aHKepHas kpenb. HecMoTps Ha
9TO CHW)KEHHE METAaUNIOEMKOCTH MO Kpemnu B
paiioHe BTOpOW CTaHIIMM II0 OTHOLICHUIO K
niepBoii coctaBmwio 208 Kr Ha MOTOHHBIH METP

BEIpaOOTKH.

| Y
£ 1
.

3111.000

AII3.030

Puc. 10. KayecmeeHHoe pasnuyue 8 cocmosaHuu

8bIpA6OMOK, 3GKPeNsIeHHbIX Kpenoio ¢ 3amMKamu

muna Al13.030 (npAmMas nnanka) u ycuneHHuIMu
3amkogbimu coedunenuamu 311.000

U3 rpaduxoB Ha puc. 9 MOXHO BHIAETH,
YTO CMEILEHMs Ha TIEPBOIl 3aMEepPHOM CTaHIIUU
npumepHo B 6 — 10 pa3 Oouibiie, yemM Ha BTO-

poit. Ilpu 3TOM Ha OTHENBHBIX OTpe3KaX BbI-
pabOTKH, 3aKPEIUICHHBIX C HUCIIOJIb30BaHUEM
3amkoB AI13.030, notpedoBanock nepekper-
nenue BbIpaboTku. [IpoBeneHue nepekperie-
HUS B palioHEe BTOPOHl 3aMepHON CTaHLUU K
MOMEHTY 3aBeplICHUs] HaONIOJCHUH HE Tpe-
6oBaJIOCH.

Ha puc. 10 nns npumepa npuBeieHs! ¢Go-
Torpaduy, TOKAa3bIBAIOIINE KadeCTBEHHOE
N3MEHEHHE COCTOSIHHSI TOPHBIX BBIPAOOTOK
IIPY IPUMEHEHUH 3aMKOB HOBOTO TUIa. MoOX-
HO OTMETUTbH, YTO MPHU HCIOIb30BAHUU 3aM-
koB AII3.030 umeer MecTo Kak paspylicHUC
caMHX 3aMKOB, TaK M pa3pylleHHEe MpPUKOH-
TYpHOTO MaccuBa 3a KpENblO BCIIEACTBHE He-
JIOCTaTOYHOTO OTIIOpa, CO3/1aBaeMOr0 Kpe-
nbto. [Ipu ncnonezoBanum 3amkos 3111.000
ClleyeT OTMETUTHh OTCYTCTBHE Ppa3pyIICHUI
KaK 3aMKOB, TaK ¥ IPUKOHTYPHOTO MacCHBa.
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