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VccrenoBaHust MOCBSIIEHB! TEXHOIOTHYECKUM MPOIIEcCaM pa3paboTKH TOP(SHBIX MECTOPOKICHUIH TIPH 110~
Ob1ue Topda Ui SIHEPreTHYECKOro UCIONIBb30BaHUs (IIPOU3BOCTBO TBEPIOTO OPUKETHPOBAHHOTO TOILIMBA U KPOLI-
KOOOpa3HOro TOILIMBHOrO Topda). B pabore mpencrasnens! myTH MHTCHCHUKALUK 100bIMH (Gpe3epHoro Topha
1 CHIKEHUSI TEXHOJIOTHYECKUX 1OTeph Top(ha uist pa3pabaTbiBaeMbIX [PON3BOACTBEHHBIX ILIOLIA/CH Ha 3aBeplia-
IOIMX CTAAHUAX IKCIUTyaTallnl MECTOPOXKACHHH. [IpoBeicHHBIC TCOPETHUECKHE U SKCIEPHMEHTAIBHBIC HCCIIEI0-
BaHMS MOKA3aJIH, YTO JUIs TOP(SHOTO CHIPhs HAPYLICHHON CTPYKTYpPhl XapaKTEPHO 3aBHCAHKE BIIATU B (PUIIBTpALH-
OHHOM PaBHOBECHH IIPH PABEHCTBE KAMUIIPHO-OCMOTHYECKOTO U IPABUTALMOHHOTO JaBICHMUI, IPUYEM C POCTOM
BBICOTHI CJ10s1 TOp(ha BO3PACTACT y/ACIbHOE KOJHYECTBO BIIArd, ylaJeHHON U3 ChIPbS O HACTYIUICHUS (DHIBTPALIN-
OHHOTO paBHOBecHs. Ha 0OCHOBaHMH 3THX JaHHBIX MPEICTABICHO TEOPETHYECKOE 0O0CHOBAHHE M TEXHOJIOTHYECKOE
peLICHHE 3a/[a4l YMEHBIICHUS SHEPIeTHYECKNX 3aTpaT Ha [IOBEPXHOCTHO-MOCIIONHY0 100614y TOpGa Hpu paspa-
60TKE TOPDSHBIX MECTOPOXKACHHI CO CIOKHBIM THIPOTOTHUCCKIM PEIKUMOM.

KuroueBble ciioBa: Topd, 1006142, 00e3B0KHBAHNE, TEXHOJIOTHS, (Ppe3epHbIii TOPd

TECHNOLOGICAL APPROACHES TO REDUCE THE LOSS OF PEAT
RAW MATERIALS IN FIELDS WITH HIGH GROUNDWATER LEVEL

"Basalay G.A., ’Kremcheev E.A.
'Belarusian national technical University, Minsk, e-mail: irgrig@tut.by,
’Mining University, Saint-Petersburg, e-mail: kremcheev@mail.ru

Researches concern technological processes of peat development during the production of peat for power use
(production of the fuel briquette and milled fuel peat). Paper presented the ways of an intensification of the milled
peat production and a decrease of technological losses of peat for the developed production area on closing stages
of fields operation. The conducted theoretical and pilot researches showed that for peat raw materials is common the
lag of moisture in filtrational balance at equality of capillary osmotic and gravitational pressure, along with this the
specific amount of the moisture removed from raw materials before filtration balance increases with growth of height
of a peat layer. The theoretical justification and the technological solution of a problem of power costs reducing for
superficial and layer-by-layer peat extraction when developing peat deposit with the difficult hydrological mode is

presented on the basis of above-mentioned data.
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Ha nHacrosmuiit MOMeHT Hanbolee pactpo-
CTpAaHCHHOW CXeMOi JI00bIYM TOpda SBISETCS
¢dpe3epHass TexHONOTWs, obOecneynBarouIas
B COBOKYITHOCTH C PAallMOHAILHBIMUA OPTaHU3a-
[IMOHHBIMH TTOJIXOJJTaMH YJOBJIETBOPHUTEIHHBIE
cOophl Topda 3a KOPOTKUH HOOBIYHON CE30H
[1, 8]. HAns peanw3aniu TEXHOJIOTHUYECKHUX
olepanuid Mo IMOBEPXHOCTHO-IIOCIONHON 10-
Obrye Topda HEOOXOOUMO Ha HadaJIbHOW CTa-
UU pa3pabOTKH MECTOPOXKICHHS MPOBOJIUTH
KOMITJIEKC TIOATOTOBUTEIBHBIX MEPONPUATHI
BKJIFOYAIOIINN  OOJIOTHO-TIOATOTOBUTEIHHBIE
OTIepaluyl 10 CBOJKE JPEBECHON pPacTHUTEIb-
HOCTH, BO3BEJICHUIO OCYIIUTENFHON CETH U BO-
JOOTBOJSIIIUX KaHAJIOB, TPOPUIUPOBAHUIO TT0-
BepxHOCTH KapT. [lo Mepe cpaboTkn BepXHUX
CJIOEB 3alIeXH, JUIA TONepKaHuI TpedyeMoit
HOPMBI OCYIIIEHUS Ha TEXHOJOTHYECKHX IIJIO-
IaJIKax, IPOBOJSTCS TJIAHOBBIE MEPOTTIPUSTHSI
IO TIPOYHCTKE U yIITYOJICHUIO KAPTOBHIX KAHAB.
[Ipu pazpaboTke TOPPSIHBIX MECTOPOKICHH,

PacCIIOIOKEHHBIX HHKE YPOBHA BOIOIIPUEM-
HUKOB (03€p0, peKa), 0COOCHHO Ha 3aBepIia-
IOIIEM JTalle, KOrja TOJIIUHA TOJJICHKAIIETO
K CpabOTKe CJI0S 3aJIeKH CTAaHOBUTCS MEHBIIIE
MUHHUMAJIBHO HEOOXOMUMON HOPMBI OCYIIIe-
HUSI, JUTS 00ECTIeYeHUs] TEXHOIOTUIECKHX YC-
JOBUH 1O cymike u yoopke Topda, Tpedyercs
MPUMCHCHUC BOAOHAIIOPHBIX CTaHIII/Iﬁ JJIsL
MEPEeKaYKH TPYHTOBBIX BOJ 3a TPEICIbl Me-
CTOPOYK/ICHUSI Yepe3 OrpaJuTeNIbHbIC AaMOBbI,
YTO YBEJIMYMBACT DHEPro3aTparbl M, COOTBET-
CTBEHHO, CE0CCTOMMOCTh TOTOBOM TOPQSHOM
IIPOLYKIIUU.

CYIHCCTBCHHI)IM HEAOCTAaTKOM IIOBEPX-
HOCTHO-TIOCJIOIHOTO crioco0a pa3paboTKH TOp-
(SHBIX MECTOPOXKICHUM SBISICTCS CHUKCHHUC
3G PEKTUBHOCTH TONEBOW CYIIKU (hpe3epHOTO
Topda Ha TEXHOJIOTHUECKUX KapTax IpH 3Ha-
YEHHUSIX HOPMBI OCYIICHHUSI HIKE TPeOyeMOH.
Ha MCECTOPOXIACHUAX CO CJIOXKHBIM THAPO-
JIOTUYECKUM PEXHUMOM TII0I00HAas CUTyaIus
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Hen30e)KHO BO3HHUKACT IO Mepe CPabOTKH CIIOS
3anexu. [To HopMaM TEXHOJIOTHYECKOTO Mpo-
EKTHPOBaHHS 3ariyOJieHne KapTOBBIX KaHAJIOB
B IpyHT OoJjee ueM Ha 0,5 M HegOMyCcTHMO [2],
YTO NPUBOAUT K HEOAHO3HAYHOM CHUTyalluu Ha
3aBEpILIAIOIIUX JTaIlaxX YKCILIyaTalUuK 3aJIeKU.
C omHOM CTOPOHBI, IOANEPIKAHUE OCYIINUTEIIb-
HOW ceTH, obecneynBaronieli HEOOXOAMMYIO
HOpPMY OCYUICHHS, BOBMOKHO NPU HANOPHOM
OTKauKe BOIBI (OONBIINE SHEPro3aTparhl) HIIH
MyTeM YIIyOJCHUS! OCYIINTENBHOH CETH, HO
9TO IPHUBEIET K 3alIyOJCHUIO KaHAJIOB B MU-
HepaJbHBIA TPpyHT Oonee ueM Ha 0,5 M ¢ cooT-
BETCTBYIOLIMM YBEJIMYCHUEM 30JIbHOCTH pas-
pabaTbIBaeMOro CII0sI 3aJI€KH 32 CUET BBIKHIKU
MHUHEpaJIBHOTO T'PyHTa Ha IMOBEPXHOCTH JO-
ObryHBIX TONIei. C Ipyroil CTOPOHBI, BO3ZMOXK-
HO OCTAHOBUTH JJOOBIUY C COOTBETCTBYIOIIUMHU
noTepsiMU Top(a U YMEHBIICHHEM HTOTOBBIX
00bEMOB JIOOBIUM 110 CPAaBHEHHIO ¢ OajlaHCO-
BBIMU. B COBpEMEHHBIX YCIOBHSIX XO3SHCTBO-
BaHUSI CTOJIb 3HAYUTENILHBIC TEXHOIOTHUECKUE
norepu Topha HEOOMYCTHMBI, TaK KaK B OC-
HOBHOM K HadajJy HAacTOSIIEro CTOJETHs, BCE
MIPUTOJTHBIE JIJISI TIPOMBIIIIICHHBIX Pa3paboToK
tTopdsiabie MecTopokacHusi PecriyOnuku be-
Japych OCBOCHBI WM SIBISIOTCS OMOCQEpHBI-
MU 3aI10BETHUKAMH.

B cBsi3u ¢ M3MOKEHHBIM LEJbI0 HACTOSI-
LIero HMccjae0BaHMs SBJSIETCS MHTEHCU(U-
Karsi 100buu (hpesepHoro Topda Ha paspa-
0aThIBaCMbIX MPOM3BOACTBEHHBIX IUIOMIAJISNX
U CHW)KEHHE TEXHOJIOTHYECKUX MOTeph Topda
Ha 3aBEPLIAIOLIMX CTaIusIX OKCIUTyaTaluH
MECTOPOXKACHUNA.  3amadyeid  UCCIeIOBaHUS
SBJISIETCSl YMEHBILICHUE SHEepro3arpar Ha IO-
BEPXHOCTHO-TIOCIIONHYI0 JO0OBIY TOopda mpH
pa3paboTke TOP(AHBIX MECTOPOXKICHUH CO
CJIOKHBIM THIPOJIOTHYECKUM PEKUMOM.

Ilpennaraemole
TEXHHUKO-TEXHOJIOTMYeCKUe peleHus

[locTaBeHHas 3aja4a pemiaeTcs TeM, YTO
(hpe3epHBbIi, MOBEPXHOCTHO-TIOCIIONHBIA CII0-
co0 pa3paboTKu TOP(SHBIX MECTOPOXKICHUH,
BKJIFOUAIOIIUI OTIEPALIAH 110 CBOJIKE IPEBECHOMN
PacTUTEIBHOCTH, BO3BEICHUIO OCYIIMTEIbHON
CETH ¥ BOJOOTBOIAIINX KaHAJIOB, 100Uy (ppe-
3epHOTO TOp(a, PEMOHT OCYIIMTEIHHON CETH
Y TEXHOJOTHYECKUX IMOJIeH, BKITIOYAET OTIOI-
HUTEIBHYIO OIEpalMIO IIPU PEMOHTE OCYIIH-
TEJILHOM CETH U TEXHOJIOTMYECKUX TOJICH.

[IpuHNMIIMANTBHAS CXeMa TPOBEIEHUS J0-
MTOJIHUTEILHOW TEXHOJIOTUYECKON Omepanuu
P PEMOHTE OCYIIMTEIHHOW CETH M TEXHO-
JIOTHYECKHX TIOJIeH TpecTaBiIeHa Ha puc. 1 —
IUIaH OJTHOM TE€XHOJOTHYECKOMN TITOMIAIKH JIJIs
no0bran  pesepHoro Topda M TONEPEUHBIH
pa3pe3 OJHOM KapThl C KAPTOBBIMU KaHABAMHU.

OnHa TeXHONOTHYeCKasl TIUIOMAAKa JIIs
nmo0bram (hpesepHoro Topda Ha BEpPXOBOHU 3a-

JIKU BKJIIOYAECT 4YEThIPE TEXHOJIOTHUECKHUE
KapThl 1, pa3jeneHHble MO JUIMHE KapTOBHI-
MU KaHaBaMH 2, a TI0 TOpLaM OTpaHUYCHHbIE
BAJIOBBIMHM KaHajamu 3. s mepenBrkeHHs
TEXHOJIOTUYECKUX MAaIllMH KapTOBbIC KaHAaBbI
COEAMHEHBI IOMApHO 3aKPBITBIMU ApPEHaMHU 4,
a OJlHAa U3 HUX Yepe3 MOCThI-IIepee3 bl 5 co00-
1aeTcs C BAJIOBBIMU KaHajmamMu. B Toprax Tex-
HOJIOTHYECKOM TUIOIIA KN OTBEIEHBI TI0JIO0CHI 6
i popMupoBaHus mtabeneit 7 ¢pesepHOro
Topda. JlomomHHUTENBHAs TEXHOJIOTHYECKAs!
orepanysi Ipyu PEeMOHTE OCYILIUTEIBHOH CeTH
Y TEXHOJOTMYECKHX ITOJICH TIPOBOUTCS Ty TEM
IKCKaBallUKM 4acTH TOPMSHON 3alie)Ku HA MakK-
CHUMaJbHYIO TIIyOMHY TOJIOCAMHU 8 HIMPUHOM
JI0 OHOM YEeTBEPTH OT LIMPHHBI KapT BIOJb
KapTOBBIX KaHAB 2 C PaBHOMEPHON YKIAIKOU
€e Ha IOBEPXHOCTb KapT 1 M mocienyrounmm
pOo(UIMPOBAHNEM TTOBEPXHOCTH 9.

Ha 3aBeprmaroriem srtame, Korja TOJIIMHA
MO/ICKAIIET0 K CpabOTKe CIIOsl 3alieKH CTa-
HOBUTCSl MEHbIIE MHHUMAJIBHO HEOOXOIUMOM
HOPMBI OCYILICHUS, U1 00ECIIeueHNs] TEXHOJIO-
TUYECKHUX YCIIOBHH IO CYIIKe U yoopke Topda,
MIPY OYEePETHOM PEMOHTE OCYIIUTEIHHON CeTH
Y TEXHOJIOTMYECKHX TOJIe MPOU3BOAAT IKCKa-
BaIIMIO YacTH TOP(MSHOM 3aJIe’KH Ha MaKCUMAITb-
HYIO DIyOMHY MOJ0CaMu 8 MIMPUHOM 10 OJHOM
YETBEPTU OT LIMPHHBI KapT | BIOJIb KapTOBBIX
KaHaB 2 ¢ paBHOMEPHOM YKJIAJKOW ee Ha TIo-
BEPXHOCTh KapT W IMOCICAYIONUM KX Mpodu-
nupoBanueM. B pesynsrare yposens 10 rpyH-
TOBBIX BOJ /IO TPOBEICHUS TEXHOIOTMYECKOH
OIlepalyy B pe3ysibrare yriIyOlneHus U yLmpe-
HHS KapTOBBIX KaHaB IOHMKaeTcs (ypoBeHs 11),
a HOpMa OCYILCHHUS BOCCTAHABIIMBACTCSA 3a CUET
JIOTIOJTHATENIFHOTO CJI0S1 M3 SKCKaBHPOBAHHOM
3aJIe’KH Ha TIOBEPXHOCTH KapT.

Tak Kak WHTEHCHBHOCTb CPabOTKH CJOS
3a]eKu Ha mojocax 6 s (GpopMUpPOBAaHUS
mrabeneit 7 dhpesepHoro Topda 3HAIUTEIHHO
MEHBbIIIE 110 CPAaBHEHUIO ¢ TEXHOJIOTHUECKUMHU
Kapramu 1, TO HeT HeOOXOJUMOCTH B HapaIllu-
BaHUM T0JIOC 6 MMyTEM 3KCKaBalluU 3aJIEKH U3
NPUJIETAIONIMX MOJIO0C BAOJIb KAPTOBBIX KaHaB 2
Y BaJIOBBIX KaHAJIOB 3.

TeopeaneCKue HCCJICAOBaAHUA

B mpomecce pemMoHTa TOpPQSHBIX TOJNEH
Mo TmpejjaraeéMoll cxeme Ha IOBEPXHOCThb
Top(stHOM 3a7exu OyIeT BBITPYKAThCS Mepe-
yBJIaXHEHHOE TopdsiHOe chipbe. [loTeHiu-
aJbHO CPENHSISI BJara BBICPYKAEMOTO CHIPbs
MOXKET HAaXOIUTHLCSA B AUAIla30HE €CTECTBEH-
HBIX BIIQXHOCTEW Iy Topda MaHHOTO THITA
u Buga. O4eBUIHO, YTO COBMECTHO C PEMOH-
TOM TOJIEN 110 MIPEJIaraeéMoi TEXHOJIOTUU He-
00XOIMMO IS BBITTOJIHCHUS TOCISAYIOIINUX
oTepaluii 10 MOCIOWHOM 00U B TEKYIIEM
WJIH TIOCJENYIONINX Ce30Ha, 00eCIednTh KC-
IJIyaTallMOHHYO BJIAXKHOCTh TOBEPXHOCTHOTO
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cinos. TopdstHOE CBIpBE, OyAydW W3BIE€UEH- HACTYIUICHHS (HIBTPAIIMOHHOTO PABHOBECHUS
HBIM U3 3aJIeKH, TepexoauT u3 AByxdaznoro [4, 5]. B mepyto ouepeap momoOHOE sBie-
cocTOsiHHSA (KUJKOCTh-TBEpAOE) B Tpexda3- HUe 0OBICHAETCS POCTOM THAPOCTATUYESCKOTO
HOe (KUJKOCTh-TBEpZOE-ra3), YTO W OINpe- JaBICHUs B TOP(SIHOM ChIPhE MPU 00C3BONKH-
JIeJsIeT 3HAYUTEIBHYI0 Pa3HUIly MEXIy Npo- BaHWHM B OoJiee TOJICTHIX closx. Ecmu cpas-
1eccamMy IBWKCHHS BIIArW B HEHAPYIIEHHOH HHUTh C WMCKYCCTBEHHBIM O0E3BOKHBAHHEM
3aJIeXH U cosmaBaeMoM cioe topda. HeoO-  Topda, To mms cozmanus maenenus B 2,0 Mlla
XOJUMO OIICHUTH paluoHadbHyl0 TommuHy (0 = 90-80 %) morpeboBanack Obl BEICOTA Ha-
(dhopmupyeMoro ciiost U Bpemsi, HeoOxoaumoe — Basia okosio 200 M BomHoro cronba [3]. Ilpu
JUTA JIOCTHKEHUA UM paBHOBECHOM BJIQ)KHO-  BJIare O, < 80% TpeOyroTest eme Oornee BbI-
CTH, TIPH KOTOPOW TPaBUTALMOHHBIA IMOTOK COKHE JIaBJICHHS MPECCOBAHMS M3-3a MOBBIIIE-
BIaru Oy/ieT paBHBIM HYIIIO. HUSI DHEPTHU CBSI3H BOIBI ¢ Topdhom (Tadm. 1).

[IpoBeneHHBIE WCCIEMOBAHUS TIOKAa3ajdd, Ta DHEPTHS CBA3M TEM OOJIBIIE, YeM MEHBIIC
4TO i TOP(SHOTO ChIPbsl XapaKTepHO 3aBU- W u pasmep nop (Tadm. 2), 4To yCTaHABIUBA-
CaHWe BJard B (pUIBTPAIMOHHOM PaBHOBECHUHM €T I'PaHUIbl EPUOJOB OO0C3BOKHUBAHUS: JIO
IpH PaBEHCTBE KanuuispHo-ocMoTudeckoro 2,0 MIla (o = 90-80%) u mocne 2,0 MIla
Y TPaBUTAIIMOHHOTO JaBIeHUA B 00E3BOXKH- ((DK< 80%). 1-if mepuom — TpaBUTAIIMOHHOE
BaeMoi TOP(SHON CUCTEME, IPUYEM C POCTOM  00E3BOKHUBAHHE, ® =(90-93)...(80-84) %;
BBICOTHI cJlog TOopda Bo3pacTaeT yAenpHOE 2-il Meproa — ToJeBas WIM HCKyCCTBEHHAs
KOJIMYECTBO BJIATH, YAAJEHHOW M3 ChIpbA JO  CymKa, ® < (80-84)%.
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Puc. 1. [Inan mexnonocuueckou niowaoku 0isi 000wy pe3epHozo
mopga 6YHKepHbIMU MAUUHAMU U CXeMA K ONpedeleHUio 8blCOMbl HAPAWUBAEMO20 O
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Taoauna 1

dopmMa 1 SHEPTHS CBSI3H BIArH ¢ TBepHoH ¢azoit Topda. CrtocoObI 00e3BOKIBAHUS

Kareronis Bnari O603Ha- | Dueprus cpsizu | CONCPKAHME BOMBL | Crocohr 06e3B0-
P yenue | E, x/x/Moib W, xr(8)/xr(c) | m, % | KUBaHUS (BapuaHr)

XUMHWYECKH CBA3aHHAS w 41,9-419 0,04 3,84 (5)
DOUBHKO-XUMHYECKU CBSI3aHHAS w, 21-63 0,49 32,88 (5), (3)
B TOM uncIie MpOYHOCBsI3aHHAs W <63 0.16 13.80 )
BOJIa MOHOCOPOITH M i >
Ocwmoruyeckas W <21 0,71 41,52 3), (4)
Bo/ia MexaHHUUECKOTO Y/IepiKH- W _ 3.8 89 80 1), 2), 3)
BaHUA Mex > 5 5 N
B TOM umce:
KanuJuisipHas w.. 0,84 6,75 87,10 (1), (2), (3)
BHYTPUKJIETOUHAS w _

o 1,55 60,78 (3), (5)
HAMMOOHIIN30BaHHAS w _
CTPYKTYPHO-3aXBauCHHas w _ 0’5 33’33 (3)’ (4)

cTp
Obm1ee comeprkaHue w — 10 90,91 (1), (2), (3)

[Ipumevanus:
1. I'paBuranmonnoe (1): ® =(92-93)%, o = (87—

84) %.

2. Mexanndeckoe (2): o, —(87 84) %, » —(65 70) %.

3. [Tonesas cymka (3): u) = (87— 84) (32 84)..

(75-79)%, ®_=(33-40)% (COOTBETCTBEHHO MpPH

YKCKABATOPHOM, TIOBEPXHOCTHO-TIOCIIONHOM ¥ (DPE3EPHOM CIIOCO6E 100BdH TOpda).
4. 3aBonckas cymka (4): ® = (40-70) %, KoHeuHas Bjara ONPENENSETC BUIOM IPOXYKIMH, TIPHHS-
TBIM 3aBOJICKHM CII0COOOM nepepa60TK1/I TOPQSHOTO CBHIPHS U CIIOCOOOM ynaneHus Biaaru. s OpukeToB
= (15-18)%; nns rpanyn o = (12-16)%; ana nemer ® = (8-12) %; s xyckoBoro topda (0Kycko-
BAHHOTO B TOJIEBHIX M I[EXOBBIX YCIIOBUSIX) Bnaroconepmaﬂne o, <45%; 11 KpomkooOpasHoro Topda

YCIIOBHOE BIIArOCOACPIKAHUE () = 40%.
5. Tepmuueckoe BbICYIINBAHUE.

Taoauma 2
3aBUCHMOCTh BBICOTHI HaBaja Topga OT CPEIHUX Pa3MEPOB MOP
Juametp nop | DHeprust cBsi3u Biaru | Bua Bnaru, W, Bicora naania HII;H Cg CATID: pasvicpax Top, M
D-10% m E, xJlx/Momb kr(B)/kr(c) | Makcumanphas | - anO0CC | N [y ivansHas
BEpOSATHAs
12,0 0,44 ik - 2,48 -
6,0 0,88 an — 4,96 —
50,0 0,10 W, 0,3 — —
25,0 0,21 W 0,6 — —
059 5584 WOCM - 10’90
0,5 10,51 Wq)x — 29,76

HpHMeanHﬂ:

=293 K,6="73-10" H/m, g= 9,81 m/c?, © = (0°; cos® = 1, Top) BepXxoBOroO THUIIA.

2 E 26005@ ViV = m/p
3. W, - HANMEHOBAHHE BIIATH.

4. DddexTnpHbii pasmep nop npu ¢ ~ 0,7 cocrapmser D, = 56:10"" m

CocrosiHue Topda, mpu KOTOPOM Karlui-
JSPHOE W T'PaBHTAIIMOHHOE JaBJICHHS BBHIPAB-
HHUBAIOTCS HAMH Ha3BaHO KPUTHYECKUM, HPH
3TOM KPHUTHUYECKOE COCTOSHHME Ui Pa3HON
BI&KHOCTH TOP(QSHOTO ChIpbsi HaOIroIaeT-
Csl TIpH pa3IMYHBIX BBICOTaX HaBaia. B kpu-

TUYECKOM COCTOSHUM BBICOTA HaBaja paBHa
KPUTHYECKON JUISl aHHBIX ycnosuit b, =H .
C 3TOro  KpUTHYECKOTO COCTOSHHA W HadH-
HAeTCsi BTOPOW 3Tar 00e3BOXKHUBAHHS: CYIIKa
Topa. XapakTepHO, YTO KaxXJOMy 3HAUCHUIO

(O COOTBETCTBYET CBOC 3HAUCHHC JHaMETpa
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nop (Tabn. 2 u BeICOTHI HaBana i . [lostomy
BBICOTY HaBajla HEOOXOIUMO yTOtIH;ITL (c yue-
TOM TaOn. 2 u puc. 2 (a, 6)). OLeHKa BBICOTHI
HaBajla B mepBoM Npubmmkenun (0e3 ydera
HCIapeHusl BJIard) OMNpPEAEIsieTCs W3 COOT-
HOLICHUS

26 cos®
hHaB = > (l)
p-g- r

rae 6 — Kod(GUIMEHT MOBEPXHOCTHOIO Ha-
Tsokenus, H/m; » — paguyc nop, m; © — yron
CMauMBaHMA TBEPAOH (pa3bl KUIKOCTBIO, TPa;
g — YCKOpeHHe CBOOOIHOIO MajieHHs, M/c%;
P, — TIIOTHOCTh CBA3AHHOM KHMIKOCTH, KI/M’

YyecTBa MOCTYyNAaloleld COJHEUYHOW pajguanuu
Y MHTEHCUBHOCTH McniapeHus. Hampumep, st
ciost Topda 0,4 M BpeMs TOCTH)KEHHSI KPUTHU-
YECKON BBICOTHI W BJIATOCOJCpXKaHUsS (IICHX-
1epueBo-charnoBeiii Topd, R = (22...25)%,
H _=0273wm, mipu W _=9,75 Kr(B)/Kr(c)) co-
cTABuT 232 uaca.

Posnb ncnapenust B rporecce 00e3BOKHUBA-
Hus Topdha HEBEIKMKa B NIEPBOM repuoje (rpa-
BUTAIIMOHHOM h > H ), HO SIBIIIETCS OTpeie-
JISFOLLIEH It BToporo 1O(h <H p)

[lpu oueHke mporecca 0OC3BOKUBAHUS
Top(a, BBIFPY)KEHHOIO B PacCTU M3 IpPUKa-
HABHBIX I10JIOC B JIOOBIYHOMN CE30H, HAMHU OBLIO
BBEJICHO MOHSTHE PABHOBECHOIO BPEMEHH T,

ot Ihy
0,7 — 0,8 /i_
0,6 3 07 _‘__..gﬁ"""
Hy, 107, m ’
0,5
T 400 0.6 A
o 1 300 0,5 0
i T 200 04
.)l/ ’
- T 100
0 T 0 0!3 _1
0 200 400 1;-10°, m 0o 2 4 6 8 10 I/h,™m

0

Puc. 2. 3asucumocmu:
a-— Hkp/hl. =f(h); 6~ HKp/hi = f(1/h) ona eepxosoeo nywuyeso-cghaznosozo moppa, R, = (20-25) %

3Hauenus A JUIS Pa3sIMYHBIX TPYIII 110~
poBoro HpOCTpaHCTBa Topda (MakCUMalb-
HOe, Hamboyiee BEPOATHOE, MHHHUMAILHOE)
noKasanel B Ta0n. 2. 3HaueHus A CpaBHU-
BAKOTCS C y4ETOM BHJIA BIArOCOACPKaHU (110
Tabn. 1) u sHeprueil cBs3m Biaru ¢ Topdom
JUIsL pa3HBIX pa3MepoB mop. Takum oOpasom,
JUTsE HauboJsiee BEPOSTHBIX CPEIHUX pPa3MepOB
ITOp BBICOTA HaBaia Topda MeHsercs ot 2,48
10 4,96 M, 4TO B TEXHOJIOTMYECKOM IIJIaHE
MOXKET OBITh O0ECIICUEeHO OOJIBIIONW raMMOi
BBIEMOYHO-TIOI'PY30UHBIX U IMOTPY30YHBIX Ma-
IIWH, HANIEAIINX TPUMEHEHUE B TOpP(SIHOH
MIPOMBIIIIEHHOCTH, OJHAKO C TOYKH 3PEHUS
obecriedyeHus] POXOUMOCTH TEXHUKH B Te-
KYyIIIEeM CEe30HE MOOBIUU IeNIecO00pa3HO BbI-
OMpaTh TOJIIUHY CJIOS BBITPY3KH B JHAIa30He
0,3-0,6 M, C OTyYEHUEM KPUTHUECKOUM TOI-
muHbl pacctuna 0,21-0,42 m.

PeMoHT TOpQsHBIX TMONEl 1Mo mpexasarae-
MO TEXHOJIOTHH BO3MOXEH KaK B TEUCHHE Ce-
30Ha MOOBIYH, TaK M B MEXKCe30HbE [6]. B ciy-
yae peMOHTa TI0JIeH B MIEPUO] OTPAaHMYECHHOTO
ucrnapenusi Biard (OKTSIOpb-MapT) TONIMIMHA
CJIOSL BBITPY3KH JIOCTHTHET CBOETO KpUTHYE-
CKOTO 3HA4YeHHsS BHE 3aBUCHUMOCTH OT KOIH-

OTPaXKAIOMIETO TIEPUON IOCTIDKEHUS TOphoM
COCTOSIHUS, TIPH KOTOPOM HaOIomaeTcsl pa-
BEHCTBO MTOTOKA BJIaTd HA UCIIAPEHUE U TPaBU-
TAI[HOHHBIN CTOK. ITO OOBACHICTCS TEM, UYTO
HEOOXOIMMO YUYHUTHIBATh UCTIAPEHUS C TIOBEPX-
HOCTH HaBajla TeM paHBIIE, YeM MEHBIIE €ro
HavaJbHas BBICOTA M BBIIIEC TEIUIOBOM IOTOK
[P BBICOTE CJIOS BbIIIE KpuTudeckoul. Ilpu
T =T, BEIMYMHA MHTCHCHBHOCTH MCIIAPCHH
paBHa WHTCHCUBHOCTH TPaBUTAIIMOHHOTO 00¢-
3BOKMBAHUS, HO MIPH OYE€Hb MAJIBIX 3HAYCHUSIX
WHTEHCUBHOCTH HWCITAPEHUs, BKIIAI KOTOPHIX
B OOIMUIT MTOTOK BJard NpH 3aJaHHBIX 3HAUC-
HMSIX HA4aJbHOM BBICOTHI CJIOSL HEBEJIUK, €ro
MOXKHO HE yUUTHIBaTh IpH T < T . [Ipu manbx
MHTEHCHUBHOCTSIX OOC3BOKMBAHUS BKJIAJ HH-
TEHCUBHOCTH HCIIAPEHUS PACTET M €ro ydeT
oOs13aTernieH Tpu T > T, T.C. KOT/a BBICOTA CIIOS
CTPEMUTCST K KPUTHUECKOMY 3HAUCHHIO IS 3a-
JIAHHBIX XapaKTePUCTUK TOPSIHOTO ChIpbst. [1pu
BBIPABHUBAHUM TEKYIIEH BBICOTHI CIIOSL C KpH-
TUYECKOM POJb MHTEHCUBHOCTU TI'PAaBUTALIMOH-
HOIO TIOTOKA BJard MCKJIIOYAacTCsS M3 0Olle-
ro OamaHca Biard W OOIIyI0 WHTCHCHUBHOCTH
00€3BOKMBAaHUS MOXXHO CUUTATh PAaBHOW WH-
TEHCHUBHOCTH HCIIAPCHHUSI.
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Takum 00pazoM, TpaBUTAITMOHHOE 00E3BO-
JKUBaHUE HaBaya Topda SBISETCS OMPEIEIIso-
UM JIo 71, > H_ 10 CpaBHEHHIO C HCIIAPCHHEM
BJIar C MOBEPXHOCTH HABaJa, YBEINYHBAIOIIC-
rocsi C POCTOM TEMIIePaTyphl, PaaualliOHHO-
ro Oananca (g, = B), yMEHBIICHHEM OTHOCH-
TEJILHOM BIIAXKHOCTU Bo3ayxa. Ilomaraem, 4uto
IPaHULEH yueTa UCIAPEHMs IPU MPUMEHEHUU
IpejylaraeMoil TEXHOJIOTUM PEMOHTa B CE30H
JOOBIYH CITYXKHT BPEMsI «PaBHOBECHS» (paBHO-
BECHOE BpeMsi) T, KOT/[a 3HAYCHHs HHTCHCHBHO-
CTH TPaBUTALMOHHOTO 00E3BOKMBAHUS U MCTIA-
PEHUS BBIPABHUBAKOTCA, T.C. KOIrla Ha UICITApEHUE
npuxonutcst 50 % o0rero moToka BiIary.

Bpemsi mocTikeHrsi paBHOBECHOTO COCTO-
SITHUSI OMTUCHIBACTCS JINHEHHOW 3aBHCUMOCTHIO
Buja (puc. 3):

T =k, )

C ymIoBbIM Kod(duimenTom £, drp/dh 9/M, 3Ha-
YeHUE KOTOPOTO COCTABIISAET k =0,15- 107 w/w.
C y4yeToM Noy4eHHBIX )j[aHHI)IX CYATaEM BO3-
MOKHBIM PEKOMEH/IOBATH Pa3padOTaHHBIE TEope-
THYECKUE TIOJXO/bI IIPU BBIOOPE PallMOHABHBIX
MapameTpoB CJI0si TOPGSHOTO CHIPHSI, BBITPYIKA-
€MOT0 Ha MOBEPXHOCTh 3aJICKH MPU PeaTu3aIiu
TipeziIaraeMol TEXHOJIOTHYECKOH CXEMBI.

HNH:keHepHOE NPHJIOKEHHE
B nHxeHepHBIX pacuerax MpH peaan3aluu
pa3paboTaHHBIX TEXHOJOTMYECKHX IOIXOA0B
BO3MOJKHO OIpENENATh HEOOXOAUMYIO IlH-
puHy cpabOTKHN MpPUKaHABHBIX MOJOC MO Tpe-
Oyemoil TonmmuHe cios (IpU PEeMOHTE MHoJeit

B MEKCE30HBE) W TI0 TPpeOyeMOMYy BPEMEHH
JOCTUKCHHWA BPECMCHHU PABHOBCCHUS.

Beicora /4, HapammMBaeMoOro cjosi Orpe-
JIeTISCTCS M3 00bEMa SKCKABHPYEMOH 3aJICKH.
Omna 3aBucut oT mIyOMHbl H| M IIMpPHHBI B,
pa3pabaThIBa€MOil TIPUKAHABHOW TIOJIOCHI, Te.
h=f(H, B,). I3 ycioBus paBeHCTBa IIIOAEN
MOTMIEPEYHOI0 CEUCHHUSI IKCKaBHPYEeMOTO W Ha-
paIMBaeMoro CJI0eB TOPMIHOH 3amexu S, = SJ}
¢ Y4ETOM CTaHAAPTHBIX MMapaMeTPOB KapTOBOM
KaHaBbl, a TAaKXKe MPO(UITS KapThl ITTAHUpyeMast
BBICOTA /1 HAPAIIIBAEMOTO CJIOS paBHA

B, bj
tgp
h = 2 3)

H b
z@_glj
e H wu B — riyOMHa W INMpUHA IIPUKa-
HaBHOM TOJIOCHI JJIsl 3KCKABallUU 3aJICXKH;
0 — YroJ 3aJIO)K€HHsI OTKOCOB KapTOBOHM Ka-
HaBbl (OTHOCHTENIbHAS BEIMYMHA 3aJI0KEHHUS
OTKOCOB KapTOBBIX KaHaB B TOP(QSHOHN 3aJ1ekKu
pasna 0,25); H u bo — 1yOMHa KaHaBbl U IIU-
pUHa TO IHY (H =1,8...2,0m; b,=0,3 m);
b, =b,+0,5H, — mmpuHa KaHaBbl Ha YpPOBHE
HOBerHOCTI/I KapTBI B — paccrosiHMe MEXIy
OCSIMH COCEIHMX KapTOBBIX KaHaB (IJisi Bep-
XOBBIX 3anexxeil B =20 M; [y HU3UHHBIX —
B =40 m); h,u h, — HOpMa OCyLIEHHs 110 U 1O~
cie npOBez[eHI/m pa60T 0 HKCKaBaLINH 3aJICHKH;
B =5 — yron nonepe4HOro yKIOHa IIOBEPXHO-
CTH TEXHOJIOTUYECKON KapThI,

2B H, cosa—b 2b1H +(

ZBIH]cosoc—b b‘H + B b tB
HIIH T =k 2 2 4)
L B-2B,
Tp, U
~
60
1
50 // /
40 e
A
30
20 VNN
2
10
0 t
0 100 200 300 400

Puc. 3. 3agucumocms pasnoeecnoco epemeH 00e3604CUBAHUS WETIXYEPUesO-ChacH06020 mopga
cmenenvio pasnodxcenus 22...25 % (npu yueme epasumayuonto2o NOMoKa 61da2u U UCnapeHus)
OM HAYALHOU MONWUNBL CNIOSL (KOHBEKMUBHDLU MENI0N006800 — 1, paouayuoHHO-KOHEEKMUGHbIT

meniono06od —2) T =k, h, k,

=0,1510° u/m, k,,

=0,1-10° u/m
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[TranoBast cpaboTKa CIIOS 3aJIEKH 32 CE30H
no0eruu coctasinsieT 10 300 mm (Tipu cpenneit
miyoune ¢gpe3epoBanus i, = 11 MM U Komude-
cTBE LMKJIOB z = 25). [ToaTOMy, Hanpumep, AJ1st
JTOCTHKEHHSI BBICOTHI HApAIIMBAEMOTO CIIOS
h =0,9 M HE0OXOMUMO Ha BEPXOBOU 3aJICIKHU
00pabaThIBaTh MPHUKAHABHBIC MONOCH IIHPH-
HOU B, = 2,5 M.

CoxpaHUTh CE30HHBIE MOKazaTenu cOopa
¢pesepHoro Topda M3-3a YMEHBLICHHS ILIO-
IIaJIM TIOBEPXHOCTH TEXHOJIOTUYECKHUX TOJIeH
BO3MO)KHO 32 CHET yBEJIHYEHUs TITyOUHBI (ppe-
3epOBaHMs /1, T.K. CylIKa Gpe3epHON KPOLIKH
B pe3yJbTare YBEIWYCHHUS HOPMBI OCYIICHHUSI
h, m adpauuu pacctuia OyaeT NPOXOJAUTh
Oomnee mHTeHCUBHO. [Ipm »TOM (pe3epHsbIit
TOopd, MOOBIBaeMBIil U3 HapalEHHBIX CJIOEB,
OyzeT UMETh OOJNBIIYIO IUIOTHOCTH M3-3a 00-
Jiee BBICOKOW CTENEHHU Pa3ioKEHUS 3aJICKH
[JTyOMHHBIX CJIOEB.

Texnuueckoe NMPUJI0KEHUE

PaboTsI 110 DKCKaBAITHH 3aJI€KH MOTYT TIPO-
BOAUTHCSA OJAHOKOBIIOBBIMU TOpq)SlHI)IMI/I JKC-
KaBaTOpPaMH C YBEJIMUYEHHONW €MKOCTBIO KOBIIIA
n0 1 M® mnm sKcKaBaTOpaMHu HEMPEPHIBHOTO
neicTBrs, 000pyIOBaHHBIMA Ha TIOBOPOTHOM
mIaTGopMe UCTIOTHATEITHLHBIM OPTaHOM B BUIIE
MHOT'OKOBIIIOBON paMbl B COUYETAaHUU C JICHTOY-
HBIM KOHBe#epoM [7].

PaboTel M0 HapalMBaHUIO MOBEPXHOCTH
KapT MOTYT MPOBOJIUTHCS MOITAMHO C IKCKa-
Barueit 3anexu O0oyee y3KUMH TIOJI0CAMH, OJT-
HAKO IIMPUHA B, TEXHOJIOTMYECKOH IIOMIAIKH
JIOJDKHA COOTBETCTBOBATh IKCILIyaTallMOHHBIM
mapaMerpaM MallliH, IPUMEHSEMBIX Ha OC-
HOBHBIX OIEpalusix J00bI9H (pe3epHOTO TOP-

—

5

T 11

|
h.L\\

| B

»
>

¢a, T.e. hpe3epoB, BOPOITHIIOK, BaTKOBATEIICH
1 OYHKEpHBIX YOOPOYHBIX MalIMHHO-TPAKTOP-
HBIX arperaros.

K nocrounncram nansoro crnoco0a cueny-
€T OTHECTH TO, 4TO A00BIYa hpe3epHOro Topda
Ha TEXHOJIOTMYECKHX IUIOLIAJKaX C HapaleH-
HBIMH CJIOSIMH MOXKET TIPOBOIUTHCS OIXHOBpE-
MEHHO C BBIpallUBaHHEM 00JI0TOOOPA3yIOIINX
pacTeHui Ha MpHUKaHaBHBIX Mojiocax (puc. 4).
OTO CHMXKAeT CTENeHb OTPHULATEIBHOIO BIIU-
SIHUS JUTUTEIBHBIX TPOMBIIUICHHBIX pa3pado-
TOK MECTOPOXKJICHHS Ha OKPYKAIOLIyI0 CpPemy
U YCKOPSIET MPOIIECC BOCCTAHOBJICHUS TPUPO/I-
HOTO JTaHmagdra.

OcHOBHBIE BbIBOIBI

PesynbraTel TpOBEJEHHBIX TeopeTUYe-
CKHUX M DKCIIEPUMEHTAJIbHBIX HCCIEA0BaHUI
MOKa3aJ¥, YTO KOMILIEKC Pa0OT IO PEMOHTY
OCYLIUTEJIbHONH CETH U TEXHOJIOTHMYECKHUX
MOJIeH TyTeM JKCKaBaIllMM YacTH TOPQPIHOM
3aJ€XKH Ha MaKCUMallbHYIO TIIyOWHY MOJ0-
caMH UIMPUHOMN A0 OJHOW YETBEPTHU OT LIU-
PUHBI KapT BJOJIb KapTOBBIX KAHAB C PABHO-
MEpPHOMH YKJIaIKOH U3BICUEHHOTO TOPPSIHOTO
CBIPbSl HAa IOBEPXHOCTh KapT U MOCIENYIO-
UM WX TpOoPUINPOBAHUEM OO0ECTIEYMBACT
NOBBIICHNE 3P PEKTUBHOCTH UCITOTHUTEb-
HOTO 000pY/ZOBaHMS U yMEHBUICHUE YIEb-
HBIX JHEpro3arpar NMpH MOBEPXHOCTHO-IIO-
cinoitHoW moObrde Topda Ha 3aBeplIaroIeM
srame pa3paboTKu TOP(PAHBIX MECTOPOXK-
nenuii. Becp koMmiekc paboT Ha mpeanpu-
ATUU MOXKET OCYIIECTBISTHCS MalluHaMHU
W MEXaHU3MaMU W3 HMEIOLIEerocs mapka
U He TpeOyeT AOMOIHUTEIbHBIX KalHuTalb-
HBIX BJIOKEHHWH Ha 3aKyINKy 00OpYyHZOBaHHS
WJIA €ro MOJAEPHU3ALHIO.
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Puc. 4. [Jobviua gpezeprnozo mopgha na kapmax ¢ HapawjeHuvim cioem
U3 IKCKABUPYEMOTL 3ANeAHCU U OOHOBPEMEHHOE
svipawusanue 6010moodpazvVIouux pacmenuli Ha NPUKAHABHBIX NONOCAX
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