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OHEHKA 3®®EKTUBHOCTH SKCIIIYATAIIAHN
ABTOMOBUWJIBHOU JOPOI' B I'OPHBIX KAPBEPAX

ITakuKCKrii TeXHMYEeCKHit yHuBepcuTeT uM. akaa. M.C. Ocumu
Ilywanbe, Taoxrcukucman
2FOxHO-Y pallbCKUiA TOCYJapCTBEHHBIH YHUBEPCHTET
Yensabunck, Poccus

[IpuBeneHa oleHKA 3HAYMMOCTH KapbePHBIX aBTOMOOWIBHBIX 10pOr il 3()(PEKTHBHOTO (hyHKIMOHUPOBAHUS
cucreMsl «Bonutens-aBToMo0mIBL-n0pora-cpenaa» (BAJC) B ropHoit MmectHOCTH PecnyOnmkn TaKuKHCTaH B yCIOBH-
SIX CTPOMTEINILCTBA THAPOTEXHIMUECKHUX COOpYyKeHUI. PaccmarpuBaroTcst BOrpockl 3¢ ()eKTUBHOCTH TOPHBIX KapbePHBIX
nopor Ha BeicoTax oT 1000 no 1200 m H.y.M. [laHa olLieHKa 3acOpeHMsI IOBEPXHOCTH FOPHOM KapbepHOU JOPOTH Ipa-
BUIHBIMHU U TAJICYHHUKOBBIMH YaCTHLIAMH, IIPOAHAIN3UPOBAHO COOTBETCTBHE ITapaMETPOB TOPOTU TPEOOBAHUSAM CyIIe-
CTBYIOIINX HOPMAaTHBHO-TEXHUYECKUX TOKYMEHTOB. IIpoBeneH rpaHysoMeTpUYECKUH aHANW3 TPaBUNHBIX M TaJIeYHU-
KOBBIX YaCTHLI, BBIIABUIMX U3 Ky30BOB aBTOMOOHJICH-CAMOCBAIOB M 3aCOPHBLINX [MOBEPXHOCThH JOPOXKHOTO IMOJIOTHA,
METOJIOM NPOCEHBAHUS Ha CUTAX. Y CTAHOBJICHbI MPUYMHBI U CJICACTBUS 3aCOPEHUS TOBEPXHOCTH JOPOTHU TPABUHHBIMHU
U TaJICYHHKOBBIMH YaCTUIIAMU; MPEACTABICHBI Pe3yIbTaThl CTATUCTUUECKOI 00pabOTKU y/AeNbHON IUNIOTHOCTH MX pac-
TIPE/ICICHNS Ha SIMHHUITY TUIOIAIH.

Kniouegvie cnosa: aBToMOOMIIb-CAaMOCBaNI, aBTOMOOMIIBHASL IOPOT'a, TOPHBIE YCIOBUS, HEPOBHOCTH AOPOTH, aB-
TOMOOMIIbHAS IIIMHA, TEOMETPHS JOPOTH, TPaHyJIOMETPUIECKUH aHaIH3, 3P (HEKTHBHOCTB.

BBenenune

B cucreme «Bomutenb — aBroMoOmis — gopora — cpeaa» (BAJIC) mpu mpoumx paBHBIX
YCJIOBHAX aBTOMOOMJIbHAsI OpOra BCTYNAET JOMHHUPYIOLIMM 3ieMeHTOM ((akTopom), obecreun-
BaroIUM 3()PEKTUBHOCTh €€ (PYHKIIMOHUPOBAaHUS. JTO BJBOIHE 3HAUUMO JUIsl YCIOBUN 3KCIUTyaTa-
UM OOJIBIIETPY3HBIX aBTOMOOMIIEH B TOPHBIX KAphEPHBIX 10pOrax. 3HAUUTEIbHBIN YHEPrOOOMEH U
CHJIOBOE B3aMMO/ICIICTBHE B JaHHON CHCTEME OCYILECTBIISIETCS MEXIY IBYMS 3JIEMEHTaMU — KOJe-
com U goporoit. DddextuBHOCT QyHKIHOHHpOBaHUs crcteMbl BAJIC [1] TecHO cBsizana ¢ opra-
HU3anueil dHeprooOMeHa (XapakTepoM MPOTEKAHUS W TUHAMHKON) W COOTBETCTBYIOIIMMH Iapa-
MeTpaMH JBH)KEHUSI aBTOMOOWIIS (CKOPOCTBhIO M HAIlPaBICHUEM JBHXKEHHs, MOMEHTOM Ha KOJIECe,
YCKOPEHUEM, TOPMOKEHUEM, COOTHOIIEHHEM YCTAaHOBMBILEIOCS WM HEYCTAaHOBMBILEIOCS pPEkKU-
MOB JBM)KEHUS U T.J1.) DPPEeKTUBHOCTH MPeoOpa30oBaHUsl SJHEPTUM MEXKJy KOJIECOM aBTOMOOWIS U
JIOPOKHBIM TOJOTHOM (IpeoOpa3oBaHUsl ¢ MUHHUMAJIbHBIMU 3aTpaTaMH SHEPTUU Ha CKOJIbKEHHUE
KOJIEC O TIOBEPXHOCTHU JIOPOTH, NMPEOJOJIEHUE CONPOTUBIIEHUN IBUKEHUIO, YCKOPEHUIO U TOPMOXKE-
HUIO, HA PA3JINYHbIE MAHEBPHI U T.JI.) MOXXHO CUYMTATh BAXKHBIM ONpEAEISIIONUM (GakTopoM 3¢ dek-
TUBHOCTH (pyHKIIMOHUpOBaHus cucteMbl BAJIC B nenom.

W3BecTHO, YTO 3aTpaThl HA COOPYKEHUE U COJEPKaHUE TEXHOJOTHYECKUX aBTOJOPOT Kapb-
€pOB BapbUPYIOT B Mpeaenax 5-8 % oT 3arpar Ha aBTOMOOMJIBHYIO TPAHCIIOPTUPOBKY TOPHOM Mac-
cel, Wik 1,5-4,0 % OT MOTHOM CTOMMOCTH OTKPBITON M00bI4YH. [Ipy 3TOM HE MEeHee IBYX TpeTel OT
HUX HJET Ha COJIEP)KaHUE U PEMOHT aBTOMOOMILHON noporu [2]. OgHako, u3-3a CypoOBOCTH yCIIO-
BUI SKCILTyaTallid, TPAHCIOPTHO-IKCIUTyaTal[MOHHbIE KAaueCTBAa TE€XHOJOTMYECKHX aBTOJIOPOT Ha
CTPOMUTENBCTBE TOPHBIX THAPOTEXHUYECKUX COOPYXKEHHUH, MOCTOSIHHO NOJJEPKUBAaTh Ha YPOBHE,
OTBEUAIOUIM TPEOOBAHUSIM HOPMATHBHO-TEXHUYECKUX TOKYMEHTOB, HE MPEACTABISAETCS BO3MOXK-
HbIM. [TOBEepXHOCTh aBTOMOOHMJIBHON JOPOTH Ha Kapbepax CTPOMUTENHbCTBA TMIPOTEXHUYECKUX CO-
OpYXEHUI B TOPHBIX YCIOBHAX OOBIYHO 3aChIIaHbl TPABUHHBIMU YaCTUL[AMU, CPOPMHUPOBABLIMMHUCS
U3 MEJIKO IPOOJIEHHBIX BCKPBIIIHBIX TIOPOJ U TaJICUHUKOB.

© YwmupzoxoB A.M., Mam6eranun K.T., Caiinymnozona C.C., bepaues A.JI.
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ITocTanoBka 3agaun

KaprepHbIM aBTOMOOUIIBHBIM JOPOTaM Ha CTPOUTENIbCTBE THIPOTEXHUUECKUX COOPYKEHUI
B TOPHBIX YCJIOBUSX MPUCYIIH CIEAYIOINE OCOOCHHOCTH:

OOJIPIIMHCTBO YYAaCTKOB 3aCHIMAHBI JPECBSHBIMH M IMIEOCHUCTHIMU OOJIOMKAMU TOPHBIX
MOPOJ, BBINMABIIMMH M3 Ky30Ba CaMOCBajia Ha IMOBEPXHOCTh JOPOTH, MPHYEM pacipese-
JICHUE YaCTHIl UMEET BEPOSTHOCTHBIN XapakTep (puc. 1);

HanOOJIbIIas yeIbHAs MJIOTHOCTh JPECBSIHBIX M MEOCHUCTHIX 00JIOMKOB FOPHBIX TOPO,
NPUXOAIIASACS Ha eIUHMILY TUIOIIAIU TOPOTH, HAOII0JaeTcsl Ha TIOBOPOTAax, MOIbEeMaXx,
y4acTKaxX ¢ HEPOBHOCTSIMH, KOJIESX;

Ha 000YMHAX UMEIOTCS CKOIIJICHUE KaMHEH (KPYIHBIX, CPEJHUX M MEJIKUX ), IPECBSIHBIX U
111e0EHUCTBIX 00JIOMKOB T'OPHBIX IOPOJ;

HECOOTBETCTBHE IMonepedHoro npoduius gopor tpedoBanusm CHull, yacteie oOpaTHbIe
YKJIOHBI M BOTHYTOCTH (DOPMBI, CHOCOOCTBYIOIIME CKOIUICHHUIO APECBSIHBIX U MEOSHUCTHIX
00JIOMKOB FOpPHBIX ITOPO/J B NOI00HBIX Y4aCTKax;

JpecBsiHbIC U 1MIeOEHUCThIE 00JIOMKH TOPHBIX TOPOJ HA TOBEPXHOCTH KAPBEPHBIX TOPOT
pa3dpocaHbl Ha TBEPAYIO OCHOBY JIOPOKHOTO MOJIOTHA, YTO MPUBOAMT K YBETUUYCHUIO MH-
TEHCUBHOCTH OTKA30B U COKPALLEHUIO pecypca aBTOMOOMIIBHBIX ILIHH.

Puc. 1. ®parMeHT ropHoii kKapbepHoii aBTO10POTA

[Tepeunciennble XapakTepHble OCOOCHHOCTH KaphepHBIX aBTOMOOHMIBHBIX JIOPOT HA CTPOH-
TEJNBCTBE THIPOTEXHUIECKUX COOPYKEHHI B TOPHBIX YCIOBHSX MPUBOMASAT K CHIDKEHHIO d(PPEKTHB-
Hoctu ¢yHKIMoHUpoBaHusa cucteMbl BAJIC. JloposkHbIE MOBEPXHOCTH TOPHBIX KapbepPHBIX aBTO-
JIOPOT 3aCOPSIOTCS, TIAaBHBIM 00pa3oM, TpaBHUHBIMEH (pazMepoMm 2...50 MM) W TaJeYHHUKOBBIMHU
(pazmepom 10...200 MM) "acTUIIaMH pa3TUIHON TOPOJBI U (HOPM, TOTyUYaeMbIX B pe3yJbTaTe pas-
PYIICHHUST TOPHOM MOPOJIBI TIPU BCKPBIIIHBIX paboTax u 3arpy3ke rpyHTta. OCHOBY TOPHOTO T'paBus
COCTaBJISIOT MIEPOXOBATHIE YACTHUIBI HEMIPABIILHON (OPMBI, TIEpEMEIIaHHbIE C OY€Hb HEOTHOPOJI-
HBIM COCTaBOM M MHOXXECTBOM 3arpsisHeHuil (rmHa, mbiib). [ paHyIoMeTpUIeCKuil aHaau3 IpecBsi-
HBIX U MIEOSHUCTHIX OOJIOMKOB TOPHBIX MOPOJ, BBIMABIIMX W3 Ky30Ba CaMOCBalla Ha MOBEPXHOCTh
JOPOTH, TPOM3BEIEH METOIOM MTPOCCHBaHUs Ha cuTax [3-5] (puc. 2).
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Puc. 2. Pe3yabTaThl rpaHyJIOMeTPHYECKOT0 aHAJIU3A Ie0Hs, BHIMABIIEr0 U3 Ky30Ba caMoCBaJia
HA MOBEPXHOCTH IOPOTrH METO/I0M ITPOCEHBAHMUS HA CHTAX

CocrtaB rpaBus, pa3pabaTblBAEMOro M MCIIOJIB3YEMOI'0O Ha CTPOUTENIBCTBE T'MIPOTEXHHYE-
CKHX COOPY>KEHUU B TOPHBIX YCIIOBUSX, BKIIOYAET MPEUMYILLIECTBEHHO 3€pHA IPaHUTa U APYTUX I10-
pol. MOXHO BBIIACIUTD ABE OCHOBHBIE IIPUUMHBI 3aCOPEHUS IOBEPXHOCTH JOPOTU I'PABUNMHBIMU U
raJICYHUKOBBIMU YaCTULIAMHU: €CTECTBEHHOE M 3a CUeT MX BbINAJEHUS U3 Ky30Ba aBTOMOOWJIS-
camoCBaJjia IpU NEPEBO3KE TOPHOU MOPOBI.

[TpyunHaMu MHTEHCUBHOCTH BBINAJCHUS TPaBUIHBIX M TajJ€YHUKOBBIX YaCTHUI[ U3 Ky30Ba
KapbepPHOI'0 CaMOCBaJla Ha IOBEPXHOCTH TOPOTH CIIYKaT:

® XapakTepHUCTHKa MEPEBO3UMOr0 rpyHTa (II0poAa, COCTaB U CTPYKTYpa);

® HECOBEPIICHCTBO KOHCTPYKI[MU aBTOMOOMJISL M €T0 Ky30Ba;

e Ype3MEpHBIH JUHAMHU3M DEKHMa JBM)KEHUS KapbepHOro caMocBajia (PeXHMBI yCKOpe-

HUS, TOPMOXKEHUS, IOBOPOTOB, OCTAHOBOK M TPOTaHUS C MECTA);
4acTOTa U XapaKTep BBIIOJIHEHNS MaHEBPOB;
YPOBEHB 3arpy3KH Ky30Ba CaMOCBaJla TPYHTOM;
CKOPOCTHOW M Harpy304HON pPEeKUMBI JBUKEHHSI aBTOMOOWIIS;
CJI0)KHOCTh T€OMETPUU JAOPOTH B IJIaHE U NpoduIe;
MapuIpyT ABHKEHHUS;
MPUPOIHO-KIMMATUYECKUE YCIOBHUS;
MacTepCTBO YIIPaBJIEHUS aBTOMOOUIIEM;
COCTOSIHHE JIOPOTH.

Jpyroii XxapakTepHOil 0COOEHHOCTHIO TOPHON KaphepHOW aBTOMOOMIILHOM JJOPOTH SIBIISIETCS
CKOIUIEHHE KaMHEW U rpaBHUs HAa OOOYHMHE JIOPOTH, KOTOPBIE CIIOCOOCTBYIOT OOKOBOMY pa3phbIBY
IIMH aBTOMOOWJISL M, KaK CJIEJICTBHE, CHIKEHHIO HaJIe)KHOCTH aBTOMOOWIA. BrimaBmiue U3 Ky3oBa
camocBajia U pa30pocaHHbIE [0 TBEP/I0 MOBEPXHOCTH JOPOKHOTO MOJOTHA JPECBSIHbIE U IEOEHU-
CTbIe OOJIOMKH TOPHBIX ITOPOJI BIABIMBAIOTCS B TEJIO MPOTEKTOPA U CIIY>KaT MPUYHMHON YCKOPEHHO-
ro M3HOCAa M MEXaHMYECKOIo MOBPEXKICHUS IIHUHBI aBTOMOOMIIS (pHc. 3). 3acopeHue MOBEPXHOCTH
JOPOXKHOTO TOJOTHA IPECBSHBIMU U IIEOCHUCTHIMU 00JIOMKaMH TOPHBIX MOPOJ elle 0ojiee ycyryo-
JSIOT ¥ 6€3 TOTO CI0KHBIE U CYPOBBIE YCIIOBHS MEPEIBUKEHNUS aBTOMOOMIIS IO TOPHON KapbepHOM
nopore, cHmkas 3 pexTuBHOCTh PyHKITMOHMpOBaHus cuctembl BAJIC.
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Puc. 3. MexaHuveckue MoBpeXIeHHA aBTOMOOMJILHOI IIMHBI HA TOPHOH KapbepHOii Jopore,
3aCOPEHHbIX PEeCBSIHBIMU U 11e0eHUCTHLIMU 00JI0MKAMM FOPHLIX MIOPOJ

B ropupix ycnoBusax PecnyOnmku TamkukucTan KapbepHBIM aBTOJIOpOTaM Ha CTPOHTENb-
cree ['TC npucyuiy poBHOCTb (MM HEPOBHOCTB) I0POTH, KOTOpasi XapaKTepu3yeTcs HaIuYleM He-
POBHOCTEH MJIHM OTKJIOHEHHH (PaKTHUECKOW IMOBEPXHOCTH OT MPOEKTHOH, BBI3BIBAIOIINX MIPH TTPOE3-
7ie aBTOMOOMJISE KoNieOaHusl ero Koiec M Ky3oBa [6]. Ha takux qoporax BCTpeyaroTCsl POJOIbHBIE U
MorepeyHble BUABI HEPOBHOCTU. M3 momepedyHoll HEpOBHOCTH, Hapsy C MaKpOHEPOBHOCTBHIO
(c nmuHOM BOMHBEI 5 M U 00Jiee) U MIEPOXOBATOCTHIO (C IIMHON BOJHBI 10 10 cM), HIMPOKO pacmpo-
CTpaHEHbl U MUKPOHEPOBHOCTH JIOPOKHOM MOBEPXHOCTH, COCTOSIINE U3 HEPOBHOCTEH JJIMHOM OT
10 cM 110 5 M, BBI3BIBAIOIIIME 3HAUUTENbHBIE KOTeOaHusi aBTOMOOMIISI Ha mosiBecke [7]. HepoBHOCTH
MTOBEPXHOCTH KapbepHOW TOpPOTM H3MEPSIINCh B YCIOBUSX cTpouTenbcTBa Porynckoit I'DC mpu
MOMOIIM YHUBEpCaIbHOU JopokHO# peiiku PIIY «Konmop» (puc. 4), coriiacHO TpeOOBaHHAM Cy-
IIECTBYIOIIUX CTaHJAaPTOB U IPYTUX HOPMATHBHO-TEXHHUYECKHUX TOKYMEHTOB [8].

Bce BUbI HEPOBHOCTH JOPOTM TaK WM MHA4e BIUAIOT Ha (YHKIMOHHPOBAHUE CHUCTEMBI
BAJIC. B 10 xe Bpemsi, MUKPOHEPOBHOCTH OKAa3bIBAIOT CYIIECTBEHHOE BIIMSHHUE Ha IOKa3aTeln
s dextuBHOCTH PyHKIMOHUpOoBaHUS cucteMbl BAJIC. B ¢popmupoBanuu 3¢pGeKTUBHOCTH (GYHK-
nuonupoBanus cuctembl BAJIC Gosbiioe 3Ha4eHHE OTBOAUTCS 3aCOPEHHOCTH TTOBEPXHOCTH JIOPO-
I'M MHOPOJHBIMU MPEIMETaMH, TAKUMU KaK KPYIHBbIE WM MEJIKHE KaMHHU, JAPECBSHbIE U IIeOCHU-
CTble 00JIOMKH TOPHBIX TIOPOJI, METAJIMYECKHE U JIp. IpeaMeTsl. Ha oTAenpHbIX ydyacTkax Kapbep-
HBIX Jtopor ctpoutenscTBa ['TC B ropHbIX ycnoBusx PecnyOmuku TamkukucTaH KOJIUYECTBO rpa-
BHIHBIX U TaJICYHUKOBBIX YAaCTHUII, BHIMABIIETO U3 Ky30Ba caMoCBaja, rnpesbimaet 120 /M2, ¢ 00-
M 06bemMoM, pocturarommM 10 400-500 cm®/M?, 1 obmeii Maccoit, pasHoii 1,0-1,2 kr/m?.

VY enbHOE KOJIMYECTBO MPaBUMHBIX U FAJIEYHUKOBBIX YAaCTUI HA IOBEPXHOCTH JOPOTH, OTHE-
ceHHoe Ha | kM mytu N, cpenHeil mupUHON Mpoe3xel YacTu, paBHOU 12 M, pacCUUTHIBAETCA IO
BhIpakeHuio (1):

N, =S, o, wumlxwu, (1)
e Sy — IWIoNaah KMIOMETpa A0OPOTH, M2, p. — yieNbHas TIOTHOCTD PAcHpe/ieNIeHHs TPaBUHHBIX U
ralleYHUKOBBIX YACTHII HA TIOBEPXHOCTHU JOPOTH, OTHECEHHHIX K | M? miomanu, mr/m?.

[Tpu cpeaHeii muprUHE MPOE3KEH YacTH KapbepHO# moporu, paBHoi 12 m [9,10], momyuum

S, =1000-12 =12000 .
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Puc. 4. I3mepeHne HepOBHOCTEH KapbepPHOM J10POrH
NPHU MOMOLIM YHUBePCcAIbHOU 10po:kHOil peiiku PY «Konxop»

Ilo pesynbraTaM M3MEpEeHUN yAeNbHAs IUIOTHOCTh PACHPENECIEHUs TPABUMHBIX U TaJICYHU-
KOBBIX YACTHI] HA OBEPXHOCTU JIOPOTH p., MEHSETCS B UPOKKX mpeaenax (p. = 10 ... 122 mr/m?).
IIpu 5TOM cpe/iHee 3HAYEHHE HA3BAHHOTO MOKA3aTeNs PAaBHAETCA p..cp = 64,4 mr/M? (pHc. 5).
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Puc. 5. T'padmku pe3yIbTaTOB CTATHCTHYECKO# 00padoTKH yAeJbHOM MJI0THOCTH pacnpeaeaeHust
rPABHITHBIX M IAJICYHUKOBBIX YACTHUI[ HA IOBEPXHOCTH JIOPOKHOT0 MOJIOTHA:
N, = 64,4 wm/M?: o = 20,36 wm/m%; v = 31,6 %

VYienbHOE KOJIMYECTBO T'PABUHHBIX M T'aJICUHMKOBBIX YAaCTHI[ HAa TIOBEPXHOCTH KapbhepHOIl
nopord N JumHOM B 1 KM, KOHTaKTUPYEMBIX NpPU JBH)KEHHHM aBTOMOOWMIIsi-camocBana benA3-
7540B ¢ nmpoTekTopoM ImuHbBI TUTIOpa3Mepa 18.00-25 onpexaensercs u3 BeipaxeHus (2):

N. =S -p. =B, -L-p,,uumlkm (2)
rie S — IIomaab KOHTAKTa IIPOTEKTOPa IMHBI Ha IyTH B 1 kM, M2 By, — IIMPUHA TIPOTEKTOPA IITH-
Hel, MM. J{st mmael TUnopasmepa 18.00-25 By, = 500 mm = 0,5 m [11,12]; L — anuHa myTH, KM.
B nmanHOoM ciydae L = 1 km; p. — yaenbHas INIOTHOCTh PaclpeeIeHUs TPaBUIHBIX U T'aJICYHUKOBBIX
YACTHI] HA €IMHHITY IUIOIIAH TTOBEPXHOCTH TOPOTH, IIIT/M>,
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VYaenpHOE KOJUYECTBO TPaBUIHBIX M TaJIEYHUKOBBIX YaCTHUI[ HA MOBEPXHOCTH KapbepHOU
noporu N, mimHOM B | KM, KOHTaKTUPYEMBIX C TNPOTEKTOPOM INWMHBI Tumopasmepa 18.00-25
MIPU JBKEHUN aBTOMOOMIsI-camocBaiia benA3-7540B, skcrnyaTupyemMoro B YCIOBHUSX CTPOUTEIb-
crBa I'TC B ropHbIX ycioBusix, Bappupyer B npenenax ot 5 000 mo 64 400 mt/km, a cpeanee 3Ha-
yeHue nokasaress paBasercs 32 200 mt/km.

[Tpu mHe ruieya MepeBO3KH S5 KM M CpeiHeH MMPHHBI 1oporu 12 M o01ias mionans npo-
e3xkei yacTu goporu coctasnser 50 Teic. M2 IIpu cpeiHeM 3HAYEHMM IUIOTHOCTH PacIpeesIeHHs
11e6Hs Ha TIOBEPXHOCTH JJOPOKHOTO MOJOTHA 64,4 mT/M? MOXHO HPENoIaraTh, 4To KOIMYECTBO
IPaBUIHBIX M TJICYHUKOBBIX YaCTUI[ HA MMOBEPXHOCTU JOPOTH, KOHTAKTHPYEMBIX C MPOTEKTOPOM
muHbl aBToMOOMIIs benA3-7540B (mapku 18.00-25 mmpunoi 500 mm), npessimaet 32 000 mt/km.

OcHOBHBIMU (haKTOpaMH, KOTOPBIE TOJKHBI OBITh MPUHATHI BO BHUMAHHUE JUISI OLEHKH 3(-
(eKTUBHOCTH KapbepHOIl aBTOMOOMIIBHOM JOPOTH B TOPHBIX YCIOBUSX, SIBISIFOTCS: 3aCOPEHHOCTH U
HEPOBHOCTh MOBEPXHOCTH JOPOTH, CKOIUIEHHE KaMHEW, IpaBUsl U TAJICYHUKOBBIX YacTHUI[ Ha 000-
4yyHe Joporu u ap. M3-3a pasHooOpaszusi MHOTOYHUCICHHBIX (PaKkTOpoB, popMupyrommx 3¢deKTus-
HOCTh KaphepHOW aBTOMOOWJIBHOW JOPOTH, HE TNPEICTABIISETCS BO3MOXHBIM YUUTHIBATH 3HAYH-
MOCTh KaXJ0ro oTAensHoro Qaxrtopa. [[ns onenku 3¢(HEKTUBHOCTH KapbepHOW aBTOMOOMIBHOMN
JOpOTH TIpe/iaraeTcst 0000IIAIINN AMHAMUYCCKUI KOAPPUIUCHT Koy, YIUTHIBAIOIIUIT COBMECT-
HOe (KOMIUIEKCHOE) BIIMSHHE MHOTOUYMCIEHHBIX (hakTopoB. O600mamuil THHAMUYECKUN K03(-
¢bunuent s oueHKH S(PGEeKTUBHOCTH (YHKIMOHHPOBAHUS KapbepHOH aBTOMOOWIIBHOW TOPOTH
B TOPHBIX YCIIOBHSIX OMPEACIACTCS U3 BhIpaxkeHus (2):

Koy =1-K,, (3)
rae kg — nuHamuyeckuit Ko3(QGHULIUCHT, YYUTHIBAOLIUN CIIOKHOCTD YCIOBHI dKCIUTyaTal[lH, 3HAYe-
HUE KOTOPOTO 3aBUCUT OT COCTOSIHHS JOPOXKHOTO IIOJIOTHA, TE€OMETPUHU JOPOTH, HMHTEHCHUBHOCTHU
JBYDKEHUS, COOTHOILIEHHSI YCTAHOBUBIIETOCS M HEYCTAaHOBMBILIETOCS PEKUMOB JIBUKEHHUS W T.J.
(mst yenoBwmii crpoutesbetBa Porynckoi '9C moxuOo npunanMath kg = 0,12-0,13) [13].

CrnenoBarenbHO, 3(pPEeKTUBHOCTh KapbepHOW aBTOMOOMIBHOM OpOru D47 MOKHO ONpese-
JSITH U3 BhIpakeHus (4):

Oy =0, kyy=3,-0=k,) =051, L-k,), 4)

rine 34 — 3¢ dexTuBHOCTH aBTOMOOMIIS; Jz8c — dPppexTuBHOCTD ABC; #7mp — KI1/] TpancMuccuu.

MHOTOJIETHUMH HCCIIEAOBAHUSIMH, TPOBEIEHHBIMI COTPYIHHKAMH TEXHOJOTHYECKOTO Tap-
ka Tamxukckoro Texuuueckoro ynusepcutera uM. M.C Ocumu, MOATBEPKIAAETCS XOpolIas coria-
COBaHHOCTH PE3YJIBTATOB KCIIEPUMEHTAIBHBIX MCCICIOBAHUN C PACYETHBIMH JTAHHBIMH TIO TIPE.I-
JIOKEHHOM MaTeMaTH4eCKOH MOJEIH.

BriBoabI

1. WccnenoBaHbl XxapakTepHble 0COOCHHOCTH KaphEePHBIX aBTOMOOMIIBHBIX JIOPOT Ha CTPOU-
TEJIBCTBE THIPOTEXHHUSCKUX COOPYKCHHUH B TOPHBIX YCIOBUAX, a TAKXKE MPUINHBI HHTCHCUBHOCTH
3aCOPEHHUS MTOBEPXHOCTU JOPOTH TPABUHHBIMU U TaJI€UHUKOBBIMH YaCTHIIAMH.

2. IlpencraBieHbl pe3yabTaThl TPAHYIIOMETPHUYECKOTO aHAIHM3a JPECBIAHBIX W MEOCHUCTHIX
00JIOMKOB TOPHBIX TOPO/I, BBIMABIINX U3 Ky30Ba KaphEPHOTO CaMOCBajia Ha MOBEPXHOCTh JOPOTH,
MIPOBEJICHHOTO METOJIOM IPOCCHBAHMSI Ha CUTAX.

3. [lo pe3ynpTaTam CTaTHCTHYECKON 0OpabOTKM pe3ylbTaTOB HU3MEPEHUN YCTAHOBJICHBI
yAETbHBIC IUNIOTHOCTH PACIpeIe/icHUs TPAaBUWHBIX M TaJICYHUKOBBIX YACTHI] Ha TTIOBEPXHOCTH JIOPO-
ru Ha 1 M? mromamy v Ha | kM MyTH.

4. V3-3a pa3HOOOpa3usi MHOTOYHCIICHHBIX (haKTOPOB, BIUSIONINX HA 3(h(PEKTUBHOCTH Kapb-
€PHOM aBTOMOOHWJILHOM JIOPOTH, M CJIIOKHOCTH ydeTa MX 3HAYMMOCTH IPEIJI0KECH 00O0OIIAIOIIHA
TUHAMAYECKHH KOY(PPUIIUEHT ISl ydeTa COBMECTHOTO BIUSHUS (PaKTOPOB.

5. Pa3zpaborana MaTemaruueckas MOJeNb OLEHKH 3()()EKTHBHOCTH KapbepHOH aBTOMO-
OWJIbHOM TOPOTH B TOPHBIX YCIOBHUSX.


https://studopedia.ru/15_136438_ustroystvo-graviynih-osnovaniy-i-pokritiy.html
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A.M. Umirzokov!, K.T. Mambetalin?, S.S. Saydulozoda!?, A.L. Berdiev:
EFFICIENCY ASSESSMENT OF ROAD OPERATION IN THE MOUNTAIN QUARRIES

Tajik Technical University named after academician M.S. Osimi, Dushanbe
2South Ural State University, Chelyabinsk

Purpose: Substantiation and assessment the efficiency of road operation in the mountain quarries.

Design / methodology / approach: The work was carried out on the basis of the results of many years of research in
the field of improving the efficiency of the DVRS system in the context of the construction of hydraulic structures in
the mountainous regions of the Republic of Tajikistan, and in particular the assessment of the importance of career
highways in the formation of the efficiency of the functioning of the driver-vehicle-road-environment system (DVRS)
in the mountainous conditions of the Republic of Tajikistan, more precisely, in the conditions of the construction of
hydraulic structures using the methods and techniques of mathematical statistics and modeling.

Conclusions: the characteristic features of quarry roads in the construction of hydraulic structures in mountainous con-
ditions, as well as the causes of clogging intensity the road surface with gravel and pebble particles, are Analyzed. The
article presents a granulometric analysis of crushed and gravelly rock fragments that fell from the body of a dump truck
to the road surface, produced by sieving on sieves. Based on the results of statistical processing of the measurement
results, the specific densities of the distribution of gravel and pebble particles on the road surface, assigned to 1 m? of
area and 1 km of track, were established. Due to the diversity of the influence of numerous factors that shape the effi-
ciency of a career highway and the complexity of accounting for the significance of each individual factor, a generaliz-
ing dynamic coefficient is proposed to account for the combined influence of factors. A mathematical model for evalu-
ating the efficiency of a quarry highway in mountain conditions has been developed.

Limitations / study implications: the limitations related to this study are as follows: the surface of the highway in hy-
draulic engineering quarries is usually covered with gravel particles formed from finely crushed overburden and pebbles
that are unevenly distributed along the length of the highway. The surface unevenness of the quarry road on various
routes varies quite widely. The transport and operational qualities of quarry roads during the construction of the Rogun
HPP were measured not along the entire length of the track, but on its individual sections, which may lead to some dis-
tortions of the research results.

Originality / value: Due to the variety of numerous factors that shape the efficiency of a career road, it is not possible
to consider the importance of each individual factor. To assess the efficiency of a career road, a generalizing dynamic
coefficient kep is proposed, taking into account the joint (complex) influence of numerous factors.

Key words: dump truck, vehicle road, mountain conditions, road unevenness, vehicle tire, road geometry,
granulometric analysis, efficiency.


https://www.facebook.com/ttu.m.s.osimi/

