12 Jlexmms. OcobernocTH MHKEHEPHO-
TE€0JNIOTUIECKMUX CBOMCTB TPYHTOB. PU3UKO-
MEXAHMIECKHE CBOMCTBA TPYHTOB, DH3UIECKUE
XaPAKTEPUCTUKU TMOPOL.

I[aHHBIe 0 MHKCHCPHO-TCOJIOTUYICCKUX U @HSHKO-MGX&HH‘IGCKI/IX CBOMCTBAX mopona
HUCIIOJIB3YIOTCA IpU ACTAJIBHOM  HMHXXCHCPHO-T'COJIOTUYCCKOM  KapTUPOBAHUU,
HHXCHCPHO-TCOJIOTUUCCKUX M3BICKAHUAX I PA3JIMYHBIX BHAOB HA3CMHOI'O H
MMOA3CMHOT'O CTPOUTCIILCTBA U AP.

dU3rnKo-MexaHUYeCKUMHU CBOMCTBAMU FOPHBIX IOPO/, C/IelyeT Ha3blBaTh TAKUE,
KOTOpBble ONpesle/II0T UX GU3NYecKoe COCTOSIHUE, OTHOLIEHHE K BOJIe M 3aKOHOMEPHOCTH
M3MeHeHHs NPOYHOCTU U JedopMupyeMocTU. COOTBETCTBEHHO pas/M4yalOT CBOWCTBA
dusuveckue, BOJHble, MexaHUueckue. PU3MKO-MexaHUYeCcKue CBOMCTBA PhIXJIbIX IeCYaHO-
[JIMHUACTBIX OTJIOKEHUW CYLeCTBEHHO OTJMYAlTCAd OT CBOMCTB CKaJbHBIX U MOJY
CKaJIbHBIX IOPOJ,.

dU3uKo-MexaHUYeCKHEe CBOMCTBA IIeCYaHO-TJAMHUCThIX rnopon

[laBHeHIIMMU QU3UYECKHMMH CBOWCTBAMM IME€CYAHbIX U TJIMHUCTBIX MHOPOJ,
SBJISIIOTCS TPaHYJIOMETPHUYECKHUH COCTaB, MPOYHOCTb, MOPUCTOCTb W BJIAXKHOCTb. ITH
CBOMCTBA B3aMMO3aBHCHUMbI M B I[€JIOM BbIPOKAIT UX (QU3UYECKOE COCTOSHUE KaK B
YCJOBHUSIX €CTECTBEHHOTO 3asleraHusl, TaK U B 3eMJISIHbIX COOpYXeHHUsAX (MJIOTHHAX,
JlamMbax, HachIsAX U Ap.). [lo oCHOBHBIM pHU3UYECKHM CBOMCTBAaM MOKHO KOCBEHHO CYyUTh
0 MPOYHOCTH, AePOPMHUPYEMOCTH M YCTOHYMBOCTH MECYAHBIX W TJIMHUCTBIX MOPOJ, a
TaKXXe 06 UX U3MEHEHUH I0/] BJUSHUEM Te0JIOrHYeCKUX MPOLECCOB UM UCKYCCTBEHHBIX
bakTOpOB.

K YHUCIy AOIOJIHUTEJNIbHBIX XapPaKTEPUCTHUK TJIMHUCTLIX IOPOJ OTHOCHUTCA HUX
KOHCHUCTEHL KA, a IeCY4aHAX — OTHOCHUTeJIbHAA IIJIOTHOCTD.

['paHy/ilOMeTpHUYECKUH COCTAaB — COJlep:KaHHe B IMOpOJie 4acTUL, pas3JIUYHOU
KpynHocTH (ppakuuu), BbIpaxKEHHOE B MPOLIEHTax K Macce abCOIOTHO eJKOro obpasla.
Pa3iinyaroT rpaHy/J1I0MeTpHUYEeCKUI COCTaB CBSI3aHHBIX MOPOJ, (IJIMHUCTBIX U JIECCOBBIX) U
HeCBSI3aHHbIX NOpoJ, (mecyaHbIX U  KPYNHOOOGJ0MOYHBIX). Pa3sMmepnl  dpakyuu
No/Ipa3/iesIIloTCA B COOTBETCTBHUH C Kjaaccudukanuei B. B. OxoTrHa.

B cooTBeTCTBMU C 3TOH KJIaCCH(l)I/IKaLlPIEI;'I 110 TPAHYJIOMETPHUYIECKHUM 3JIEMEHTAM
BbIAEJIAIOTCA:

A) BasiyHbI - 60Jiee 200MM

B) rasnbka u ue6enb - 40-200 MM
B) rpaBuii - 2-40 MM

") necok - 0,05-2 MM

) nblab - 0,001-0,05 MM
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E) rnuHa - meHee 0,001 MM.

1. IlmoTHOCTB MI/IHepaJIbHOf/'I 4aCTU IHopoAgbl — OTHOLIE€HHEe MACCbl TBEPAbIX
YaCTHL, K UX O6'beMy. [l1oTHOCTB [mopoAbl HE 3aBHUCHUT OT €€ IOPUCTOCTHU U BJIAXKHOCTH, a
onpepesdeTrcda IJIOTHOCTBIO cJlararommx rnopon MHUHEPAJIOB H IMpUCYyTCTBUEM
OpPraHUYEeCKHUX BelleCTB.

Yn=g1/V1 ()

£1 — Bec TBep/0# YacCTH (CKeJieTa) MOPOJbI, T

V1 — 06beM TBep/ioi YyacTu (cKesieTa) MOpPo/ibl, Ky6. CM.

[I10THOCT MHUHEpPaJbHOM 4YacTH TOPHBIX MOPOJ, BbIpaXkaeT CpPeAHION
IJIOTHOCTh CJaralliuXx UX MHUHepasioB. [IJIOTHOCTh rJlaBHEHLIMX NOPOA006pas3yooIiUX
MUHEpaJOoB NeCYaHbIX M TJIMHUCTBIX NOPOJ, U3MEHSEeTC B CPAaBHUTEJNbHO HEOOJIbIINX
npejiesax, BCJeICTBUE YeTro U MJIOTHOCTb MUHEPaIbHOM YacTH GOJIbIIMHCTBA 3TUX MOPOJ,
U3MeHseTcsl MaJsio, Hanpumep oT 2,65 r/cm3 (cynecu, necku) fo 2,75 r/cM3? y TsKesbIX
pasHocTei rynH. Boo6uie BesMyMHA MJIOTHOCTH MopoAbl (mo MHeHHIO [losbLIMHOMN)
COCTaBJISIET JIJ1sl IECKOB — 2,66, s cynecert — 2,70, ajs rauH - 2,74 1/cM3.

2. OT JIOTHOCTH MHUHEPAJBLHOM YaCTH CleJyeT OTJUYaTh IMJIOTHOCTb MOPO/bI
(), wiu obbeMHas Macca, MoJi KOTOPOW MOHHMMAaKT MacCy eAWHHUIbI ee o6beMa MpPH
€CTeCTBEHHOH BJIAYKHOCTHU U CJI0KeHWH. OHa omnpezieisieTcsl MJIOTHOCTbI0O MUHEpaIbHON
YacTH, HOPUCTOCTHIO U BJIAXKHOCTbIO MOPObI U OMUCHhIBAETCS YPABHEHUEM:

Yn=g1/Vi+g2/V2 (2)

£1 — Bec TBep/0# YacCTH (CKeJieTa) IOPOJbI, T
£2 - Bec Bo/ibl, MOJHOCTbIO WM YaCTUYHO 3aM0JIHAOILEH MOPbI MOPO/LI
V1 - 06beM TBep0# YacTH (CKesieTa) HOpoAbl, CM3.

V2 - 06beM nop B nopoyjie, cM3
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O6bI‘lHO, 4yeM BbIlI€ IIJIOTHOCTDb MHHepaﬂbHOﬁ 4YaCTH, TEM Bbille IIJIOTHOCTb
ImopoAbl, 4HeM 0oJIblIE IMMOPUCTOCTD, T.€. HEM ooJiee PBIXJIYIO YIIAKOBKY UMEKOT 4YdaCTHUILbI, TEM
MeHbllle ee IJIOTHOCTh. YeM 6GoJee YIUIOTHEHa IHOopoAa TeM MeHblle €€ IIJIOTHOCTD,
OTJIMYAETCA OT INIJIOTHOCTH MHHepaﬂbHOﬁ YaCTH.

BesMyrMHaA MJIOTHOCTU BJAXXHOW NOpoj (06’beMHOW MaccChl) HEMOCTOSIHHA U
M3MEeHSEeTCA B 3aBUCUMOCTH OT KOJIMYeCTBA CoZieprKalllelics B Hel BOJBbI.

3. OT mJIOTHOCTHU nmopoanl cjmeayeT TaKXe OTJIMYAaTb IJIOTHOCTb €€ CKeJieTa

(Ycx), moj KOTOpPOW NOHMMaeTcsl Macca eJUMHMIbl 00beMa ee MHWHepaJbHOM YacTH
(TBepZi0M) ecTeCTBEHHOTO CJIOKEHMs, T.e. Macca eJWMHHULbl 00beMa CyXOW MOpOo/ibl
€CTeCTBEHHOTI'0 CJIOXKEHHUS.

Yex=g1/V1+V1i, r/em  (3)

[lnoTHOCTL CKeJieTa InmopoAabnl MOXKHO oOllpeae/JIMTb IO JAAaHHBIM IIJIOTHOCTH

nopozp! (Y) u BecoBoi BaaxxHocTu (W) B 019X e JUHULBIL:

Yex=Y/1+W (4)

Eciu BE€COBYIO BJIA)KHOCTb BbIpaXXaTb B IPOUEHTAX, TO Cl)OpMy.)'Ia A1
onpegesieHud IJIOTHOCTHU CKeJieTa ITIopoAbl IpPUMET BUA:

Yex=Y/1+0,01W (5)

4. TlnoTHOCTb £BJSETCSd BaXXHbBIM (U3UYECKUM CBOWCTBOM TMeCYaHBbIX U
TJIMHUCTBIX MOPO/I, BEIPAXKAKIIUM UX QU3NYECKOEe COCTOSIHHE, T.e. IVIOTHOCTh YINAKOBKHU
yactul,. [lopyucTOCTh XapaKTepusyeT o06beM IMOp B eJUHUIe 00beMa MOpOJbl H
BbIUHMCJISIETCS IO popMy.ie:

n=1-m=1- YCK/ Ym= (YM 'YCK)/YM (6)

m - 00'beM MHHepaJIbHOﬁ 49d4CTHU B OJHOM KY6.CM. ImopoAanl, cMm3,

[lopucTocTh BBIpaXKaeTcad B JAO0JAX €AWHULbI WM TNPOLEHTAax OT IOJIHOTO
o6beMa mopojbl. Takoe BbIpa)keHHMe MOPUCTOCTH He Bcerja yAo6Ho. Hanpumep, npu
pacyeTe H3MeHeHUs1 O06beMa MOPOAblI MOJ, JeHCTBUEM HArpysKd HaZ0 Y4YUTBHIBAaThb
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H3MEHEeHHEe IOPUCTOCTH. Ho IMOPUCTOCTb OTHOCHUTCA K IIOJITHOMY 06'beMy nmopoAanli, KOTO
pblﬁ CaM U3MeHAeTCAd IIPpH YIIJIOTHEHHUH, T.€. ABJIAETCA BEeJIMYMHOH Hep6MeHHOI>'I.

5) boJsiee yn06HOW XapaKTePUCTUKOW MOPUCTOCTH TOPOJ  SBJSETCS
k03¢ ureHT nopuctoctu (E), paBHbIM OTHOLIEHUIO 06beMa MOpP K 06beMy TBep/OU
YaCTHU MOPO/Ibl, OCTAIIIEMYCSI TOCTOSIHHBIM NMPH YIJIOTHEHUU:

E=n/m=n/(1-n)=(Ym -Yex)/ Yex (7)

[TopycTOCTh NeCcYaHbIX U TJIMHUCTBIX OPOJ, U3MEHSETCS B LUPOKUX Npejesiax
B 3aBUCHMMOCTH OT GOpMbI U pa3Mepa Cjaramlidx UX 4acTHll, T.e. OT UX JUCIEPCHOCTH,
CTEeeHU OTCOPTUPOBAHHOCTH M OJHOPOJHOCTH, IJIOTHOCTH CJIOXKE€HUs, CTeleHU U
XapakTepa LieMeHTaluuu. Y 1mopojaa 06oJsiee TOHKO3EPHUCThIX (TOHKOAUCHEPCHbIX),
06J1aZja01UX 60JIbLIEN Y/1eJIbHOM NOBEPXHOCTbIO, IOPUCTOCTh, KaK PAaBUJIO BBILIE, YEM Y
OpoJ, rpy6OAUCIEPCHBIX C MEHbLIEN y/ieIbHOW MOBEPXHOCTbIO. B COOTBETCTBUM C 3TUM
HOPUCTOCTb TJIMHUCTBIX NMOPOJ, OOBIYHO BhbIllIE, YeM MOPUCTOCTb MECKOB, PAaBEJUCTbIX U
JIpyTUX 06JI0MOYHBIX TOPO/I, XOTS MOPbI U MMYCTOTHI Y MOCJeHUX KPYIIHEE.

HOpI/ICTOCTb HEOAHOPOAHBIX I10 I'PAHYJIOMETPHUYECKOMY COCTaBYy IMOPOLA 0ObIYHO
MeHblle, 94€M OJHOPOAHBIX, XOpPOIO OTCOPTHUPOBAHHLIX, TdK KdK B HE€OJHOPOAHLIX
nmopoaax 0oJiee MeJIKHE 4aCTULbl pacroJiararoTcd cpeau ooJiee KPpYIIHbBIX H O6I_L[aH
I[IJIOTHOCTDb UX YIIAKOBKH HUX ITOBbIIIAETCH.

O61asi 3aKOHOMEPHOCTb OCaJOYHBbIX MOPOJ COCTOMT B yMEHBbIIEHHH HUX
HOPUCTOCTH C TJIyOMHOM W yBesndyeHHeM Bo3pacta. OHAKO B MecKaX U TJIMHUCTBIX
Nopo/Jiax 4eTBePTUYHOTO BO3pacTa TaKasd 3aKOHOMEPHOCTb He BCerja JOCTAaTOYHO YeTKO
BblpakeHa. MHorja B HHUX MpOSABJSETCHS TOJbKO 001asg TEeHJAEHLHUS K YMeHbIIeHUI0
HOPUCTOCTH C I'TyOGUHOM.

M3MeHeHVe MOPUCTOCTHU MeCKOB M TJIMH NPU UX UHXKEHEPHO-TeOJIOTUYeCKOU
OlleHKe HMeeT 00JbllIOoe 3HAayeHWe, TaK KaK OHa XapaKTepusyeT ecTeCTBEHHYIO
YIJIOTHEHHOCTb U CKJIOHHOCTb K JedopManuu. [IpuyrHbl aebopManuil U HapylleHUs
YCTOMYHUBOCTH NECUYAHO-TJIMHUCTBIX OPOJ, (0COOGEHHO NMECKOB) COCTOUT IVIaBHbIM 06pa3oM
B HEJJOCTaTOYHOM MJIOTHOCTH CJIOXKEHHUS.

KOB(l)Cl)I/ILU/IeHT MMOPUCTOCTHU IeCHYaHbIX W TJIMHUCTBIX IOpoa — 3TO OJHA H3
OCHOBHBIX XdpaKTEPHUCTHK, UCIIOJIb3YEMbIX IIPHU paCd€TaAX 0CaAJ0K COOpymeHHﬁ.

6) BunaxHocTb. BakHelliel XapaKTepUCTHUKON (U3UYECKOTO COCTOSIHUSA
necyaHbIX U OCOGEHHO TJIMHUCTBIX MOPOJ SABJISETCA UX BJAKHOCTb. OHA XapaKTepusyeT
KOJIMYeCTBO BO/Jbl, 3alOJIHAWILEW UX NOpbL. B 3aBUCMMOCTU OT CTeNeHHU BJAXKHOCTHU
necyaHble Y IJIMHUCTbIE OPOJAbI MOTYT HAXOJUTCS B Pa3JIM4YHOM GU3NYECKOM COCTOSIHUH,
B COOTBETCTBUHU C KOTOPbIM (0COGEHHO y MJIMHUCTBIX OPOJ) U3SMEHSIETCS UX NPOYHOCTb,
iepopMUPYEMOCTb U YCTOMYUBOCTb.

B/1a>kHOCTBIO Ha3bIBaeTCA OTHOIIEHMM Macchl BoAbl (§2) K Macce abCOIOTHO
Cyxoll mopoabl (Macchl CKesJeTa TPyHTA) B JaHHOM 06beMe, BbIpaXKEHHOE B J0JISIX
e/IMHUIbI UJIK MPOLIEHTaX. ITO BeCOBasi BJIAXKHOCTh:
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W=g2/g1=(v- Yex)/ Yex (8)

Ecnu onpepensieTcs no ob6pasiaM eCTECTBEHHOW BJAXXHOCTH, TO ee Ha3bIBAIOT
eCTeCTBEeHHOU.

Byia>kHOCTBb 1OpOJ;, MOXKET ObITh OXapaKTepH30BaHA TaKKe uyepe3 00'beMHYIO
BJIQXKHOCTbD, M0/ KOTOPOM NMOHUMaeTcsl 06'beM BO/JbI, COZeprKallleiicsl B eUHULe 06beMa
CYXOU MOPOJBbI.

W06=VW/V1+V2=WYCK/YB 9

Vw - 06'b€M BO/IbI
V1 - 06'beM TBep/I0M YacTH (CKesieTa) rpyHTA
V2 - 06'beM nop

Y - IJIOTHOCTB BOABI paBHa 1, Torga - Wo6=WYc}<

Eciu IMOpbI MOpOALI MMOJTHOCTBIO 3allOJIHEHDBI BOﬂOﬁ, TO 00 beM BOJbI B ITopoae
paBeH 06'beMy ee I1op. Bjia>kHOCTB TVIMHUCTOH ImopoAnbI IIpHU 3TOM 6yaeT COOTBETCTBOBATDb
ee MoJIHOH BJIATrOEMKOCTH, a y I€CYaHbIX UX MOJIHOH BJIarOEMKOCTH.

BJ1a>KHOCTh MecYyaHbIX U TJIMHUCTBIX NOPOJ, B €CTECTBEHHBIX YCJIOBHUSAX MOXKET
M3MEHSATC B LIMPOKUX MpejesaXx. HanpuMep BJaXXHOCTb ECKOB B 30HE aspallul HeEpeaKOo
JfocturaeT 4-5%, B 30He KaNUJISIPHOTO yYBJIaXKHeHUs U HacblleHus 27-30%, a BJQXKHOCTD
M/3 U T/3 IECKOB B 3TOM 30HEe MOXET AOCTUTraTh 35-40%.

EcTecTBeHHasi BJIQXXHOCTb TJIMHUCTBIX 0CaJIKOB U3MeHsIETCS B 6oJiee LIUPOKUX
npegesiax. Tak Halpy¥Mep B COBpPEMEHHBIX TJIMHUCTBIX ocaskax oHa gocturaeT 80-90% u
6oJsiee, B TJIMHUCTBIX OCaJikax MaJioOW U CpeJHEW cTeneHU JUTUPUKALMU (TJIMHBI)
usMeHsietcsa ot 12-15 g0 50-60%, a B mopoax BbICOKOH U MpesieibHO BbICOKOW CTENeHU
JUTUPUKALMU (apTUJINThI) CHUXaeTcsa 10 3-5%.

EcTecTBeHHass BJIAXKHOCTb I1€CKOB I[MpHU TMPOYHUX PaBHbLIX TIe€0JIOTNYECKHUX
YCIOBHUAX U3MEHAETCA B 3aBUCHUMOCTH OT I'PAHCOCTAaBa, HaJIUYUA HpHMeCCﬁ TFJIMHUCTbIX
HaCTHUL 1 OPTaHUYECKOIr'o BeleCTBa U OT IIJIOTHOCTH CJIOKEHHA.

EcTecTBeHHass BJAaXKHOCTb TJIMHUCTBIX nopoa M3MeHdAeTCd B 3aBUCHUMOCTH OT
CTelleHn HuX [AUCIIepCHOCTH, T.e. CTeleHW TIJIMHUCTOCTH, MHHEPAJIbHOTO0 COCTaBa
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TOHKOﬂHCHepCHOﬁ 4YaCTH, E€EMKOCTH IIOorJiomeHHud MW COCTaBa 0OMEHHBIX KaTHOHOB,
HpHMeCeﬁ OpraHUKHU U CTEIIEHU JITI/I(I)I/IKaL[I/II/I.

I/1aBHEMIIMMU BOAHBIMHU CBOWCTBAaMH, ONpEeAE/AOIMMH  OTHOIIEHHE
HecyaHbIX W TJIMHUCTBIX TOPOJ K BOJE, SIBJSETCA BOJOYCTOMYMBOCTb, BJIarOEMKOCTb,
KalUJJIIPHOCTb M BOJIONPOHHUIIAEMOCTb. [Ipy MHXXeHEepPHO-Te0JIOTHYEeCKON OlleHKe MOPOoJ,
3TH CBOMCTBA UMEIOT BeCcbMa BakKHOe 3HayeHHe. OJTHAKO POJib KaXKZ0T0 U3 HUX MPH 3TOM
HEOJIMHAKOBA, YTO 3aBUCHUT OT COCTaBa Nnopo/i. HeoiMHaKOBO UX 3HAaYE€HHE U NPU pellleHUH
Pa3/IMYHBbIX MPAaKTUYECKUX 3a/iay.

1) BogoycTtoituuBocTb. OnpeiesieHue BOJOYCTOMYMBOCTH HanboJiee BaXKHO NIpH
OLleHKe TJIMHUCTBIX MOpOoJ, KOTOpble NOJ, BO3JeHCTBUEM BOJbl TEPSAIT CBA3HOCTb U
M3MEHAIT KOHCUCTEHLUI0 WJM pPa3MOKalT M pacnajgarTcsa. CKOpocTb M XapakTep
pa3MOKaHUA XapaKTepU3yT BOLOYCTOUYUBOCTbD.

HekoTopble pa3HOCTHU IJIMHUCTBIX NOPOJ, NMPHU YBJAKHEHUU CUJIBHO HAOyXaloT,
npruyeM 06'beM UX YBesMuuBaeTcs Ha 25-30%.

HN3MeHeHHE CBOMCTB TIJIMHUCTBIX nmopoa IpoucxoAWUT He TOJIbKO IIpH
YBJIAXKHEHHH. BbicbixaHWEe BJIAXKHBIX TJIMHUCTBIX mopoa HWHOraa COIIPOBOXKAAETCA HX
pacTpeCKMBaHHUEM, KSBMEHEHUEM MOHOJIMTHOCTH, YyMEHbIIEHHUEM o6beMa (ycaﬂKOﬁ).

Bo,qa, BO3,£leI‘/JICTBy91 Ha MopoJAbl, MOXET TaKXe pPaCTBOPATbH, BbILEJIAYUBATDH
BOAOPACTBOPHUMbIE€ HaCTH U TEM CaAMbIM U3MEHATDH UX CBOMCTBa.

13 U3J/10’)KEHHOT O CeAyeT NPU U3YYEHUU U OLleHKe CBOWCTB IJIMHUCTBIX NOPOJ,
HEeoOXO0JMMO YUYMTBHIBAaTh 3HaHHE 00 UX BOJOYCTOWYHMBOCTH. ITO OCOOEHHO Ba*KHO NpPHU
omnpefieJiIeHUH UX HEeCYyU[UX CIIOCOOHOCTEeH, YCTOMYMBOCTH B MOJ3€MHbIX BbIpAaOOTKaX, Ha
CKJIOHaX Y OTKOCaX.

BOAOYCTOﬁQHBOCTb FJIMHUCTBIX IIOpOJ MOXKeT OBbITh OXapaKTepHU30BaHa
CKOpPOCTBbIO U XapaKTepoM pa3MOKaHHUA B BO/J¢€, MMPpOEeHTHBIM coaeprKaHuem
JIETKOPACTBOPUMBIX COE,[[I/IHeHI/II‘/JI n HX CBOﬁCTBOM; 3HA4YE€HHUEM, CHJIOH U BJIAXKHOCTBIO
Ha6YXaHI/IH} BJIA?KHOCTbBIO YCaZlKH.

2) BnaroeMkocTb. [1o/1 BJ1aroeMKOCTbIO NOPO/bl TOHUMAETCS ee CIIOCOOHOCTD B
BMeUlaTh U yJEep>XUBaTb OIpe/e/IeHHOe KOJMUYEeCTBO BOJbl. B COOTBETCTBUM C 3TUM
pas/iM4alT MOpOoJbl: BJaroeMkue (ITJIMHBI, CYTJIMHKH), CpeJieHeBjaroeMkue (cKIecw,
neckd M/3,c/3, nbLIeBaTble) W HeBJaroeMkue (mecku c¢/3, K/3, rpaBuid 4 T.A.).
[IpuMeHUTENIbHO K IOPO/iaM HEBJIATOEMKUM CJelyeT FrOBOPUTh 00 UX BOJ,OEMKOCTH.

Y BJaroeMkux MNOpo/ pas3jiMyalT MOJIHYI, KalWJISPHYIO U MOJIEKYJSPHYIO
BisiaroeMkocTsb.

[To/THOM BJIAarOEMKOCTH IOJIHOE HAacChIeHWEe MOPOAbI BOJIOM, T.e. 3allOJIHEHHE
Bcex ee mnop. CpaBHHUBas €CTECTBEHHYI BJIQKHOCTb IIOPOJbl C BJIQXKHOCTBIO,
COOTBETCTBYIOIIEH MOJIHOU BJIATOEMKOCTH CYJST O CTENIEHHU ee BOJOHAChIIeHHS.

KaHHﬂHHpHOﬁ BJIAarOEMKOCTH COOTBETCTBYET HE€ IIOJIHOE€ HACBILIE€HHE IMOPOAbl
BOﬂOﬁ, d TaKOe€, Korja BOﬂOfI 34dllOJIHEHbI TOJIBKO KallWJIJIAPHBIE ITIOPLI.

HOA MOJ'IGKy.IalHOﬁ BJIaTOEMKOCTbI0O IOHMMAaeTCs CIOCOOHOCTH nopon
yAepXKKHUBAThb OllpeaeJIeHHOE KOJIMYeCTBO (l)I/I3I/I‘-IeCKI/I CBsSI3aHHOH BO/JHEbI. MaxkcumMasibHOe
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KOJIM4Y€eCTBO (1)H3H‘I€CKI/I CBsSI3aHHOH BOJZbI, KOTOpO€ MOXKeT yAep»aTb I0opoaa Ha
ITOBEPXHOCTHU CBOUX YaCTHUIL HA3bIBAE€TCA MaKCHUMaJIbHOH MOJIGKy.IIHpHOfI BJIATOEMKOCTDbIO.

M3 mnecyaHbIx NOpOJ, HACBILEHHBIX BOJOW He BCA BOJA MOXET BbITEKAThb
CBOOOJIHO, a TOJIbKO Ta 4YacCTb, KOTOpas MNOAYMHAETCA cuje TsKecTH. CnocoGHOCTb
necyaHbIX M JpPYyrux OOJOMOYHBIX NOPOJ, HACBILEHHbIX BOJOH, OTAAaBaTb e€e MyTeM
CBOOOJIHOI'O CTeKaHMs, XapaKTepu3yeT UX BOAOOTAAYy. TaKoi CIOCOOGHOCTbIO 06J1afal0T
HeBJIaroeMKHe nopozpl. Bogooraaya noposi npuMepHO paBHA Pa3HOCTHU MeX/y MOJHOW UX
BJ1IaroeMKocTbi0 (Wy) 1 MakCMMa/IbHOM MOJIEKYIIPHOM:

WOTL[=W1'[ -W n (11)

AHH KOJINYEeCTBEHHOMU OLEHKHW BOAOOTAAYU CIHAYXKHUT TaKKe KOBCI)(i)I/ILU/IeHT
BOAOOTAAYH, paBHbII‘/JI OTHOIIIEHUID 06beMa CTeKaI'O]J_[eﬁ BOAbBI K O6’beMy ImopoAanli,
Bpra)KeHHOﬁ B A0JIAX €JHWHHIbI. XapaKTepI/ICTI/IKa BOAOOTAAYHN IIOpPOA HMMEET BaXXHOe€
3Ha4YeHHue Inpu pemeHruun MHOTI'MX MMPpaKTHUY€CKHX BOIIPOCOB, Halnpumep Ipu
[MPOEKTUPOBAHUH apeHaxceI‘/’I, IIPUTOKOB BOJbI B KOTJIOBAH U T.A.

KaHI/IJIJIHpHOCTb. HpI/I 3HAYUTEJIbHOM IOBbIIIEHHWHW BJIA’)KHOCTH II€CHAHbIX H
0COGEHHO TJIMHUCTBIX nmopoa MNMOHMXKAKTCA HMX CTPOUTEJ/IbHbIE Ka4deCTBa. YBiaxkHeHue
BOJAbl MOXeT OBbITh O6YCJIOBJ'IeHO HHq)HﬂprauHeﬁ BOAbI C IIOBEPXHOCTHU 3€MJIM HJIHU
IMNOCTyIlJIEHHUEM €€ CHHU3Yy U3 KaKOoro-J1u60 BOAOHOCHOI'O TOPU30HTA IIOA BJIUAHHUEM HAIlOpa
KallWJIJIAPHBIX CHJIL. KaHI/IJTJIHprIe CHJIbI O6p33y10T KallWJJVIAPHYIO 30HY HaZd YPOBHEM
FPYHTOBBLIX BOJ, B IIpejesiax KOTOpOﬁ Ha6J’I}OﬂaeTCH INIOBbILIEHHOE YBJIAX)KHEHUE WJIU
HaCbIlI€eHHWE IIO0POA. M/B, T/3 I[MeCKH, TJIMHUCTbIE TIIOpOAbl B 30HE€ KaIllWJJIAPDHOTO
YBJIAXKHEHU A O0OBbIYHO TOJITHOCTBIO HaCBbIII€HbI. 3Ty 30HY MOXHO Ha3BdTb 30HOH
KallWJIJIAPHOT'O HACBbIIIE€HHA. Eciu »sTa 30Ha AOCTUTraeT IMOBEPXHOCTU 3€MJIK, TO
[MpoUucCxoauT 3ab0J1auMBaHUe. HpI/I HWHTEHCHMBHOM HCIIApE€HHUHU KallWJJIAPHBIX BOJ
[MPpOUCXOAHUT 3aCOJIEHHE [104B, 06p330BaHI/Ie COJIOHYaKOB.

M3BeCTHO, YTO MaKCUMaJbHasl BbICOTA KANWJJIIPHOTO MOAHATHUSA B T/3 U M/3
neckax MoxeT jgocturatb 1,5-2,0 M, B IVIMHUCTBIX nopojax 3-4 M. B rpy6o3epHuUCTBIX
NI0pOZax OHA MaJia U NIPaKTUYECKOro 3HaYeHUs He UMeeT.

BO,Z[OHpOHI/IL[aeMOCTb. K YHCJYy OCHOBHBIX BOJAHBIX CBOMCTB nopoa OTHOCHUTCA
BOAOIIPOHUIIAEMOCTD, T.€. CIIOCOOHOCTDb IIponyCKaTb 4Yepe3 cebs BOoAy IoA ,E[el‘;ICTBPIeM
Halopa. IﬂaHHbIe, XdpaKTepusyrouue BOAOINPOHHUIAEMOCTb PbIXJIbIX 006JIOMOYHBIX H
FJIMHUCTBIX IIOpoJd, HWMeeT IMIMHPOKOoe IIpUMEHEHHEe B IMPAaKTHUKE [OJid OoIlpefeJIeHnud
IIPUTOKOB B CTPOUTEJIbHbI€ KOTJIOBAHbI, IIOJA3€MHbIE Bpra60TKI/I, CIoco60B OCylieHHud "

T.J.

BosonpoHUI[aeMOCTh MECKOB, FaJIeYHUKOB U JIP. PBIXJIBIX OTJIOXKEHHUW 3aBUCUT
OT UX MOPHUCTOCTH U CKBAXKHOCTHU. [JINHUCTBIE MOPOABI NMPU HEOGOJbUINX HAMlOpaX OYeHb
c1aboNpOHUIIAEMBI, T.K. pa3Mep NMOp B HUX MaJ. [BUKeHHEe BOJbl U APYTUX KUJKOCTEH
yepe3 TOpPUCTble cpelbl (mopoAbl) Ha3biBaeTcs ¢uibTpanueid. CieaoBaTesbHO,
BOJIOMPOHUIIAEMOCTb TMeCYaHbIX M TIJIMHUCTBIX MOPOJ, — 3TO HX (QHUIbTpaAIMOHHAsA
CIOCOOGHOCTh. Mepol BOJONPOBOJUMOCTH TOPHBIX TOPOJ CAYKHUT KO3)PUIIMEHT

bunpTpauuu. B MHXXeHepHO-reoJIOTUYeCKOW NPaKTHKe MOJIb3YITCSA IJIaBHbIM 06pa3oM
HT'Y Kadenpa cTpouTenbcTBa U TeoMeXaHUKH, foll. MakcumoBa 3.A. Kypc sekiuii no aucrumiunae: « THKEHEPHA S 7
PA3BEJIKA»..



CKOPOCTHBIM BblpakeHUEeM KoapduireHTa GUAbTpaLUK, UCX0d U3 ypaBHeHUs v=Kgl).
Ecnu I=1, To v=K¢ M/cyT, cM/CyT.

CKOpOCTh ABUKEHUSI BOJibl Yepe3 MOPUCTble cpeAbl (FOpHbIE MOPOJbI) MPSAMO
NpOINOpPLMOHAaJbHA T'MJPaBJAYECKOMY TpaJjUeHTy, T.e. OTHOLUEHHUIO [ eNCTBYIOILEro
Hamopa K JJidHe NyTH OuabTpalMu. JTO BaXKHEHIIMK 3aKOH BOJONPOHHUILIAEMOCTH
necyaHbIX U FJIMHUCTBIX IOPOJ, — 3aKOH JJAMUHAPHOW QUIbTPaLUU.

CKOpOCTb ABHWXKEHHA BOAbI oIlpeedeTCA TaKXKe YPaBHEHHUEM:

v=Q/F (13)

Q - kos1MyecTBO GUABTPYIOLLENCS Yepe3 TOPOY BOAbI, M3;
F - nuioma/ib momnepevyHoro ceyeHus, M2, uepe3 KoTopoe GUIbTPyeTCs BoJa.

Tak kak ABU)KeHHE BOJbl MPOUCXOAUT TOJIbKO IO MOpaM, TO AeWCTBUTE/bHas
CKOpPOCTb QUAbTpALUU (UCXO/S MeHbIlel MIOLAAN 1eHCTBUTEIbHOTO CeYeHUs1 TOPO/ibl)
6osiblie. [lelicTBUTENbHBIN KO3QPULIMEHT GUIbTPALIUU:

Kos=Ko/n (14

n — NIOPUCTOCTbD.

JledicTBUTeNIbHBIN  KO3QULIMEHT  PUABTpPAlUM  HHOTZA  Ha3blBaeTCsd
K03 PUIIMEHTOM CKOpPOCTH ¢uabTpaluu. B mnecuyanbix mnopoaax K¢, Bcerja Oouiblile
ko3 duimeHTa QUIbLTPALUH, OMpPeAeJeHHOTO HeNoCPeJCTBEHHO B JIabopaTOPHBIX
YCJIOBUSIX.

B riiMHUCTBIX TOpojax 3¢ PpeKTHBHAS MOPHUCTOCTh BCET/|a 3HAYHUTEJbHO MEHbIIIE
0011lel MOPUCTOCTH M YacTO paBHA HYJIIO, T.K. IOPOBOE MPOCTPAHCTBO B 3HAYUTEJbHOU
Mepe 3aHATO GU3NYECKH CBSI3HOW BOIOM.

HT'Y Kadenpa cTpouTenbcTBa U TeoMeXaHUKH, foll. MakcumoBa 3.A. Kypc sekiuii no aucrumiunae: « THKEHEPHA S 8
PA3BEJIKA»..



