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YYET BJMAHUSA BJIAXKHOCTHA HA OBBEMHYIO IVIOTHOCTD
YIJisl IPM HOACYETE ETO 3ATTIACOB

IpuBeneHsl I0Ka3aTellLCTBAa 00PaTHON CBs3H 0OBEMHOM MWIOTHOCTH (Kakywmieics Macchl)
M €CTECTBEHHOM BIAXHOCTH YINIA B MaccHBe. ECTeCTBEHHas BIaXXHOCTH NPONOPLMOHAIBHA I10-
PHCTOCTH, KOTOpas ofpaTHO TPOTOPIHOHANBHA 00beMHON IUIOTHOCTH. Takas 3aKOHOMEPHOCTDH
JIO/DKHA YUMTHIBATHCS [PU PAcYeTHOM CHOCO0E OmpeneneHUs OOBEMHON IUIOTHOCTH Yris
B MaccCHBE.

IpH oleHKe BIAKHOCTA N0 00pa3iaM, KoTopas OORIIHO MEHbINE BIAKHOCTH COOTBETCT-
BYROHIErO ILIACTa, OpeleNnseMas INIOTHOCTh YIJif B MacCUBe BbIIE [UIOTHOCTH YIjig B o0pasiie.
B 5ToM ciydae mompaBka 3a BIaKHOCTH MMEET 3HaK «IUTOCH, 9TO OOYCIOBIEHO APYIoOil 3aKOHO-
MEPHOCTBIO, CBA3aHHOM ¢ HEMOJIHBIM 3aIOJTHGHHEM [TOPOBOTO HPOCTPAHCTBa BIaroit B o0pasiie 1o
CPaBHEHHIO C TIOJIHEIM BOJIOHACHIINEHUEM YITI [IPH €CTECTBEHHBIX YCIOBUSX B MacCHBe,

In the article the evidences of a feedback of bulk density (apparent weight) and natural
humidity of coal in a massif are adduced. The natural humidity is proportional to a porosity, which
one is inversely proportional bulk densities. Such legitimacy should be allowed at a computational
way of definition of bulk density of coal in a massif.

At an estimation of humidity on samples, which one is customary less humidity of the
conforming seam instituted(spotted) density of coal in a massif is higher than density of coal in
asample. In this case correction for humidity has a plus sign, that is conditioned by other
legitimacy connected to incomplete filling of a pore space by a moisture in a sample in comparison
with a full water saturation of coal at natural conditions in a massif.

B mapkueiiaepcko-reoorH4eckoil npax-
THKE TIpY MOACYETE 3allacOB, ONpPENEICHUU KO-
AuyecTBa A0OBIMH U NIOTEPH YIJIs UCIIOIB3YETCS
ero o0beMHas TUIOTHOCTh (KaXKylascs Macca).
To4yHOCTE OLEHKY KOAMYECTBA Yl B HEApax
BO MHOTOM 33aBHCHT OT 0OOCHOBAHHOTO 3Haue-
HUSA 0OBEMHOM NIIOTHOCTH. DTa XapaKTepUCTHU-
Ka y[Jil M BaXHbIA NpakTU4YECKHH IapameTp
onpefesieTcs METOIoM NpobHOH BEIpYOKH M3
MaccHBa KOHKPETHOTO 00beMa YFiid, METOJIOM
nabopaTopHOTO MAPOCTATUYECKOTO B3BEHIN-
BaHus 00pa3sloB U aHAJIUTHYECKHM pacdyeroM
110 YCTAHOBJECHHBIM KOPPEISIUMIM C COCTaBOM
M BIXKHOCTBHIO YIid. AHaNUTHYECKUH METOR
MeHee TPYJOEMKHH, ABJIETCS ONCPATUBHEIM Y
PEKOMEHJIOBAH  HOPMATHBHO-METOAUYECKUMHU
JOKyMEHTaMH 110 OXpaHe Help.

[170THOCTD YISt B €CTECTBEHHOM COCTOSA-
HHU KaK Macca eJuHHIB o0beMa COCTOMT M3
Macchl YTONBHOTO MatepHaina (TBepaoil ¢asbi)
1 BoApl nop. IloaToMy aHanuTHYECKH ecTeCT-
BEHHas! [UIOTHOCTh OTTMCHIBAETCS BHIPAXKEHHEM

Y:(l —KH)YTB+KH B> (1)
rae K, — k03Q(QHUIMEHT MOPUCTOCTH, NOJH
€/MHULBI, [7s8 MHOTUX KaMeHHBIX YyIJieH
K,=0,04+0,18 (4-18%); vm [UIOTHOCTD
TBEPAOro Marepuana (CKeleTa), JeHCTBUTEIIb-
Has TIOTHOCTh, I/CM°; ¥, = 1 — TIIOTHOCTS BO-
JBL, /oM.

Taxoe MoOHMMaHMe CYTH IDIOTHOCTH M Ma-
TEMaTHYECKOE ONHCAHUE YKA3KIBAIOT HA TO, YTO
C BO3pacTaHUEM MOPUCTOCTH K U BJIAXKHOCTH
W = KYs IJIOTHOCTH KOHKPETHOTO THIIA YIS C

B crathe paccMaTpuBarOTCs O0COGEHHOCTH
BIMSHUA BJarM Ha OOBEMHYIO IUIOTHOCTH W
Y4eT BIOKHOCTH NPH aHAJIUTHYECKOM Onpeje-
JICHUH TUIOTHOCTH YTJISl B MacCHBE.
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NOCTOSIHHEIM ~ 3HAYEHHWEM Yy, YMEHBIIACTCA.
Hanpumep, mpu y,=13r/eM® u K;=10%
IUIOTHOCTh yrng y = 1,27 r/CM3, npu K, =30%
NIOTHOCTE ¥ = 1,21 r/fcM®, T.e. 3aBUCHMOCTB Y
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CB43b €CTECTBEHHOM IIOTHOCTH U BIKHOCTH
yraeit mapox JI-T B Ky3s6acce

or W obpatnas. DTo TIONOXKECHHUE TIOATBEPKAA-
eTCsl pe3yJIbTaTaMU KOPPEISIMOHHOrO agajin3a
(baKkTHYECKHUX JaHHBIX O TUIOTHOCTH M BJIAXKHO-
CTH A8 BCEX MUTOTHIOB yrieil TkuOynpckoro
MecTopokacHus. 1Ipi 3ToM CBSI3b IOPHCTOCTH
¥ BiIaxHOCTH TpsAMas. [IoTHOCTE, paccunTan-
nas no gopmyne (1), coBmagaeT ¢ NOTYIEHHON
B nabopatopun.

Ipu reoduznueckoM onpeaesCHUN TLIOT-
HOCTH B MaccCuBe, YTOOBI UCKITIOUMTD BIUSTHHUE
pa3Hoi 0OBOJHEHHOCTH, [TyOUHBI 3a1€TaHus 1
T.11., HCTIONB3YIOTCSl Pe3yIbTaThl 1abopaTopHO-
O ONpe/IesICHUs, BO-NIEPBBIX, ILIOTHOCTH CYXHX
o0pa3loB Y., XapaKTepu3ylomeH IUIOTHOCTh
MUHEpANbHOTO  (TBEPIOro)  CKEleTa, BO-
BTOPEIX, NOpoBo#i BraxHoctd W =Kyys, [4].
EctecTBeHHas TWIOTHOCTH 00pa3lia, HACHICH-
HOTO BOJIOM, PaCCUUTHIBaeTCS MO GopMye

Y =Ye + KnYs. (2)

3aBucaMocTh (2) yHUBEpcalbHa AN MeT-
porpadu4ecKky OJMHAKOBHIX YyIIieH M mopof,
u60 MIOTHOCTH TBEPAOTO CKElleTa Y. B3aUMHO
cBazana ¢ obweit mopuctocTero K obpatHoi
3aBUCUMOCTBIO. CO CBOEH CTOpPOHBI, MOPUC-
TOCTh TPEAOINpPENENIeT €CTCCTBEHHYIO BlaX-
HocTs. Paccumrannas mo ¢opmyne (2) mior-
HocTh yrieil TKUOYIBCKOTO MECTOPOXKICHHA
COBMaJAET ¢ pe3ynpTaTaMK ee JabopaTOpHOrO
omnpenenenus (cxogumocts 0,017 r/em?), 06-
paTHO TIPOTIOPLHOHANIBHA CBA3aHHBIMH C BIIaX-
HOCTBIO.

PesynpTaThl MccnenoBaHus CBOUCTB yriei
u nopon B Kysbacce ceuuetenscTByIoT [6], uto
J1s GONBIIMHCTBA PaliOHOB U MapOK YIJis UMe-
eT MecTo obpaTHasi CBA3b ¥ ¢ W (CM. PUCYHOK).

JlanHble yrnenetporpaduuecKux Hccle-
nosanuil J1L.W.Capbeepoit, B.P.Knepa u npyrux
YKa3hIBalOT Ha 00IIyI0 o6paTHyo popMy 3aKo-
HOMEpHOH CBA3H OOBEMHOU MJIOTHOCTH H
BJIAXKHOCTHU B Psily ctagumii metamopdusma. Ta-
Kas e CBA3b 00BeMHOM NMIOTHOCTH U BJIAXKHO-
cTH Habmoxaercs B yrisx Mutuuckoro u Bop-
KyTckoro MectopoxaeHus. Ona nojgydyeHa mno
LaHHBIM CIpaBOYHMKa [5] W wuccnepoBanHuii
AM.Onnbikaiigena (1972). To xe camoe ycTa-
HOBJIEHO AJs OyphIX yriei 1o JaHHBIM MOHO-
rpaun  M.B.bormanoroit [2]. Tlonoxenue
rpauKOB CBS3U TUIOTHOCTU M BJIAXKHOCTH WH-
OUBHAYANbHO JJIsI HEKOTOPHIX W3 U3YYEHHBIX
MECTOPOKACHUH, OCOOSHHO A1t yIie# pasHoro
neTporpauyeckoro TUma: (QrO3EHONUTOB H
TENEreHUTOB. [T ANTHIKYJIBCKOTO MECTOPOXK-
aerus Y= 1,6 - 0,036, ans IO3MHUTOBBIX
yraeit y=2,4-0,063W npu W= 10+16 %. Ha
bapannatckoM 6ypoyroibsHOM MeCTOPOXKICHUH
CHIDKEHUIO BaaxHocTH ¢ 27 no 18 % cooTset-
CTBYeT pocT mnotHocty yrias ot 1,10-1,14 no
1,19 r/em’.

Obpatnast ¢popmMa CBS3M TIUIOTHOCTH M
BI2XHOCTH MOJIyYeHa IO pe3y/ibTaTaM IpoBe-
JICHHOTO HaMH M3y4eHus CBOHCTB OyprIx yrieit
AHrpeHa, OTHOCAIIMXCH K pazHBIM MeETporpa-
¢buueckum tHaM. /g ¢rozenonutos Morrro-
ro nmacra ¥ = 1,98 — 0,02W nipu W =26+30 %;
JUISl TEJTUTOJIMTOB MiacToB BepxHero kommiex-
ca usMeHeHuro y=1,25—1,05 r/cM® cooTBeT-
ctByeT W= 16+26 %.

B 10 ke Bpems nelicTButensHas (yaenb-
Hasg) Macca yris He 3aBHCHT OT BJIaXXHOCTH,
4YTO COOTBETCTBYET METOJAUKE OMNpeNcIeHus
ATOro mokazaTens MIoTHOCTU. [lopobHas dop-
Ma M3y4aeMoU CBSI3W IS yried AHrpeHa ro-
dydYeHa 1O  ONYOJIMKOBAaHHBIM  JaHHBIM
AH ¥Y3CCP (®.M.Apunosa, 1977). Ilpu chu-
JeHuu rotHoctH ¢ 1,34 no 1,26 r/em® oTHo-
CUTEJIbHAs BJAXKHOCTE Bo3pactaeT Ha 11 %.
OOpartnasi 3aBHCMMOCTH OOBEMHON IUIOTHO-
CTH OT BJIAXKHOCTH UMEET MECTO TaKXe W IS
HOOpOJ, YTO TNOATBEPXKIAETCS pe3yNbTaTaMH
uccnenosanuit B Jlonbacce, B Kysbacce, Kpu-
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oM Pore (B.T.I'nymxo, K.M.Jynymkusa,
I'.B.Toxtyes u Ap.).

KoCBEHHBIM [TOKa3aTeIbCTBOM 00OpaTHOM
CBA3M €CTECTBEHHON IJIOTHOCTH M BIIaXKHO-
CTH ABJSETCA IUIMPOKO H3BeCTHas obOpaTHas
3aBUCUMOCTD MJOTHOCTH KOHKPETHBIX MOPOX Y
oT nopuctocty I, KoTOpas, B CBOFO 04epes,
NPONOPLMOHAIBHA KOJMYECTBY BJIalM Hachl-
meHust. OOpaTHYIO CBS3b MJIOTHOCTH M TOpPHC-
TOCTH MJUTOCTPUPYIOT (aKTHYeCKMe IaHHBIC
Mo yKe OTMEYCHHBIM IIPUMEpPaM, a TaKXKe pe-
3YJIbTATHl HCTBITAHWI [ECYAHHKOB IIAXTHI
Kokcosas B Kysbacce, YrJIEHOCHBIX HOpOJ
JlonGacca, kBapuesslX (enp3uT-nopdrpos
Kapamazapckoro pymHoro paiioHa u ap. [lns ms-
BeCTHAKOB [I0AMOCKOBBS 5Ta CBA3b, IO pe3yiib-
TaTaM UCTIBITaHWi VIHCTUTYyTa reonoruy pyaHbIX
mecropoxgeuuit AH CCCP (1961), npamonu-
HetiHas: y=2,8 — 0,031 npu IT1=3+28 %. Ilo-
JIOOHBIE 3aBHCUMOCTH MOJTBEPKACHE 00JIb-
MM KOJIMYECTBOM UCCIENOBAHUN CBOUCTB I10-
poX, KOTOpble MPOBEJCHBl aKaAeMUYECKHMHU,
BE/IOMCTBEHHBEIMH M YUEOHBIMM HHCTUTYTaMH,
W YKa3plBalOT Ha BCEOOUIYI0 3aKOHOMEPHOCTH
MPOSIBJICHUSA 3THX CBOHCTB MOPO/.

PaccMoTpeHHbBIE TeOpeTHUYECKHE 3aBUCH-
MOCTH U pe3yJbTaTHl NabOpPaTOPHEIX MCIILITA-
HUH CBHUACTENBCTBYIOT 00 OOpaTHOH CBS3M
TUIOTHOCTH M BJIaXKHOCTH OJHOTHUIHEIX YIJICH,
HaXOASUIMXCS B €CTECTBEHHOM COCTOSHHUM.

JlOTOJIHUTEIBHO K PAacCMOTPEHHEIM JHaH-
HBIM OTMETHM ciemytouiee. s yras ¢ mior-
HOCThIO (0OBEMHOM Maccoi) Y; U €CTeCTBEH-
HBIM 3afOJIHEHHEM Nop Bopo# W[ KonuuecTBo
TBEpAOro Marepuanga (CKesleTa) COOTBETCTBYET
100 — Wy; nns v, 0IpyU €CTECTBEHHOM BIaXXHOCTHU
W; coorsercreenno 100 — W,. UtoOwl U3 3100
OIPEJIENIUTE Y2, NPOTIOPLMIO MEPEBOAUM B pa-
BeHCTBO ¥11(100 — W) = v,(100 — W) u nanee

Y2 =11(100 — W) / (100 — W). 3)
Ecom W, > W), 10 Yy <Y1, U HaobOpOT.
Hanpumep, eciM mnpH  IUIOTHOCTH  yris

71=1,4 v/em® Braxsocts Wi =10%, To npu
W,=30% mnnotHocte Y,=(1,4-0,7)/0,9=
= 1,09 r/cM’. B ecTecTBeHHBIX YCIOBHIX Golee
BIIOXKHBIH ¥ MOPUCTHIH yroNb HMEET MEHBUIYIO
IUIOTHOCTh, YEM MEHEE BIIAXHBHIC U MEHEE I10-
pUCTBIe pa3HOCTU. Takoe K& COOTHOUICHHE OT-
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paxaetcs B QopMynax IepecyeTa KBajluMeT-
pHYECKHX TOKa3aTejaeld M3 ONHOrO COCTOSHUS
B Jpyroe H TIPH Pa3HBIX YCJIOBHUAX JabopaTop-
HOro ananmsa. Hampumep, nokasarens npH cy-
XOM COCTOSIHHH YTIIst pacCUUTHIBAETCS 10
aHaauTHYECKOMY cofepxanuto C° ¢ aHANUTH-
yeckoii (1aGoparopHoil) BiaXHOCTBIO W
C?=("100/ (100 — W). Bennuuna C? cyxoro
yris 6osbliie, YeM BO BiiakHOM yrie C? Ha Be-
nuuuny 100/ (100 — 7).

Jinsi pellieHHs paccMaTpUBaeMbIX 3ajjau
reoNioro-MapKineiaepckoi npakTHKU HET He-
00XOIMMOCTH YYMTHIBaTb JE€Tald B3aHMOOT-
HOIIEHUS BOJABI C YIISIMH, OTAMYAIOIUMHUCH
pa3HbIM COOTHOIIEHUEM IIOp pa3HOro pasMepa
¥ BHAA, a TaKKe CHOCOOHOCTHIO BIUTHIBATDH
BIary. B ecTecTBEHHOM 3ajieTaHuM B Heapax
OCHOBHOM 00BEM TIOp 3aIlOJIHEH BOJIOH U ecTe-
CTBeHHasi paboyas BIaXXHOCTh B KAMEHHEIX YT-
JSX W aHTpalLMTaX NMPAKTUIECKHU paBHA MOJHOH
BJIaroeMKOCTH. B rOpHOM MaccHBe TpH ecTecT-
BEHHBIX THAPOTEOJOTHUECKUX YCIOBUAX 00B-
€MHast MJOTHOCTh YIJIsl, €r0 HOPUCTOCTh U 3a-
NONHSIONIAas WX BJIara 3aKOHOMEPHO CBSI3aHHI
Mexay coboi. Uem 6osblle IJIOTHOCTH, TeM
MEHBILIe TTIOPUCTOCTh ¥ BAAXKHOCTh YIJIfA, W Ha-
obopor. [loaToMy KOpPpEeKTHpPOBKA 3HAUYEHHS
TUIOTHOCTH YIJIs KOHKPETHOTO MJacTa 32 BAX-
HOCTh, OTAMYAIOUIyIOCS OT TPUHSTOH paHee
ISt TIO/ICUETA 3aTlacoB, JIOJDKHA TIPOBOJUTHCS €
yueToM 3Haka coriaacHo ¢opmyiie (3). Ecnun
bakTHyeckas BIaXHOCTh W, Oonblue paHee
NpHHATOH W1, TO Y, MEHBIIIE paHee UCIIOJb3ye-
MO 1; Hao6opOT, Y2 > Y1, ecnu W) < ).

B TO e BpeMs B TIPEIIOKEHHBIX
J.A Kazakosckum, M.U.T"neiizepom [3] u npy-
FMMH 3aBHCHMOCTSIX ¥ OT A% u W nompaska 3a
BJIQ)KHOCTb BBOZUTCS CO 3HAKOM IUHOC» B BH-
ne K(W,— W), tae W u Wi — BIaXHOCTh, CO-
OTBETCTBEHHO (pakTHueckas W NMpUHATAs paHee
U1 ToJcyeTa 3anacoB; K — SMIUPUUIECKU# KO-
sPunment. Ha npaxtuke Benuuuna W; ycra-
HABJIMBAeTCs KaK CpeIHAS MO pe3yspTaTaM ofl-
poOoBaHu ¥ WHIUBUIYANbHA IJISI MECTOPOXK-
JIeHUs, TINacTa ¥ KOHKPETHOTO JUTOTHNA YIis
U crenieHy Metamopdusma. [lns OypoyroiabHEIX
MectopoxacHu# [TonmockoBes W =33 %, nns
YepemxoBckoro MectopoxxaeHus (Mapka )
W=175%, npas anrpauuro Jlonbacca
W,=4%. Ecnu W, > W}, T0 pac4eT mioTHOCTH
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110 M3BECTHBIM (POpPMYysIaM NMPHBOAHT K Heoboc-
HOBAHHOMY YBENMYEHHUIO IUIOTHOCTH Y; TIpH
W, < Wi naoTtHocth Yy, yMeHbliaercsa. Takoe
NOJIOJKEHHE OTPaXKaeT MPSAMYIO 3aBUCUMOCTD Y
oT W, 4TO MPOTHUBOPEYMT ONUCAHHOH dakruye-
CKO¥ 3aKOHOMEPHOH CBSI3U MNIOTHOCTH, MOPHC-
TOCTM M HaCBILIEHHOCTH BOJOH Aisf YW B
MAacCHBE C €CTECTBEHHBIMHM THIPOreosioTHYe-
CKUMH YCIIOBHSMM.

IlpsaMyro cBs3p Y ¢ W OTpaxkaroT Takxke
goxazarensctBa M ¢opmyna B.A.boesa [1].
ABTOp MCXOAHT M3 YCJIOBHUS, YTO Macca H
IUIOTHOCTb YIIIsl CKJIAJBIBAOTCS U3 MOCTOSHHOM
MaccHl (TUIOTHOCTH) CYXOTO YTt U Macchl BO-
JBI TIpH pa3HoM ee koamuectBe W) u W), B To
K€ BPEMS B €CTECTBEHHBIX YCJIOBHSX HECHApe-
HUPOBAHHOTO MAacCHBa BOAOH 3alONIHEHE! BCE
TIOpbl U €CTECTBEHHAS BIAXKHOCTh [IPAKTHUECKH
paBHa MOJIHOMN BiaroeMKocTd yris. Ilostomy,
€C/IM M3MEHACTCS BJAXHOCTh, TO 3TO NPSMO
00yCJIOB/IEHO M3MEHEHNEM MOPUCTOCTH, YTO, B
CBOIO OuYepesib, CBHACTEIBCTBYEeT 00 0OpaTHO
MPONOPLMOHANIBHOM ~ M3MEHEHHH TIUIOTHOCTH
(obpeMHOH Macchl). Orcrona cleayeT, 4YTO
dopmyna B.A.boeBa He oTpaxkaeT NPUPOSHYIO
3aKOHOMEPHOCTh CBSI3M CBOWCTB M COCTOSIHHS
yIJIst B MAaCCUBE U MCKa)KaeT 3HAYEHUE TIOTHO-
CTH, pacCYMTAHHOE C Y4eTOM IOIPABKM Ha ec-
TECTBEHHYIO BIAXHOCTH. Ha 3aBHIIICHUE TUIOT-
HOCTH OYpBIX yriei B MacCHBE ¢ HOBBILLIEHHOH
BJIQXHOCTBIO IIPH pacyeTe €e II0 pachpoctpa-
HeHHo#t dopmyne JI.A.Ka3akoBcKOro ykasplBa-
et B.P.Knep (1975) u np. A B KaparaHgHHCKHX
KaMeHHBIX yriifx, no naHHeIM C.A.BekeToroit
(1966), Takxke HeT NPsSMOH CBA3M IUIOTHOCTH U
BJIXKHOCTH, TIO3TOMY NpH MOJCYETE 3aracoB

Jaxe HeOOJIbIIHe HETOYHOCTH U Ire0IOrMYeCKU
HeoOOCHOBaHHOe  OTpeNeNieHHE  IUIOTHOCTH
IPHBOJAT K CYIIECTBCHHBIM OHIMOKAM.

Ilpu nabopaTOpHBIX HCOBITAHUSX 0Opas-
LOB Ha IUIOTHOCTb Vo5 M BIAXKHOCTh Wos MIOT-
HOCTB YIJISI B MAacCHMBE Yy C BJIRKHOCTBIO W,
onpenenseTcs no popmyse

Yu = Yos100—=W, /(100 -W,) . 4

O6peMHas IIOTHOCTB, BIAXHOCTh W TO-
PHUCTOCTh YIJIl B MacCHBE — B3aUMHO CBS3aH-
Hple nokaszarens. [Ipu pacyetHom crocobe or-
pe/ieieHus TUTOTHOCTH YISl B MACCHBE Ha pas-
HBEIX YYaCTKaX WIM TUIACTaX € Pa3HOM ecTect-
BCHHOHM BIaXXHOCTBIO HEOOXOAMMO WCXOAMTE
u3 oOpaTHOH (OpMBI HX CBsI2H [cM. HOpMYITBI
(1) 1 (2)]. Ilpu ucnone3oBaHMK 06pa31lOB KOH-
KPETHOIo MnacTa, KOrja HeW30eXHBI NOoTepH
€CTECTBEHHOIO KOJIMYECTBA BJArd, pPacyeThl
nenaecoodpazHo MPOBOIUTE TO Gopmye (4).
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