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PaccmatpuBaloTcs TEOpeTHUECKUE U MPAKTHUECKHE ACHEKThI OLICHKU
Kod(UIeHTa TOPUCTOCTH TIECKOB in situ.

Discusses the theoretical and practical aspects of the coefficient of
porosity sands estimation in situ.

Haubonee TOYHBIMHM ¥ HAJICKHBIMA METOJAMHU OLECHKH MOPUCTOCTH
MecKka B €CTECTBEHHOM 3aJIETaHUH OCTAOTCSI METOBI, TPUMEHSIEMbIC TIPU
paboTe B €CTECTBEHHBIX MJIM UCKYCCTBEHHBIX OOHaXCHHUSX M OTKPBITHIX
TOPHBIX BbIpaboTkax. OTOOp KaueCTBEHHBIX MPOO MecKa HeHAPYIICHHOH
CTPYKTYpHI U3 OYPOBBIX CKBaKHH — BECbMa TPYJOEMKOE MEpPOTPHUATHE,
TEM HE MEHEee, TIaTeJibHas MOJrOTOBKA U MPOBEACHUE 0TOOpa MpOoOBI
necKa ¢ TIIyOMHBI IPY OTHOIIEHUH K MPOLECCY KaK K CEPbEe3HO MOIeBOH
OTepaIuy, BUIUMO, TO3BOJIIET JOOWUTHCS MPUEMIIEMOTO KadyecTBa pe-
3yJbTaTa Ul CJIOEB, 3&JIECTAIOIIUX BBIIIE YPOBHS IPYHTOBBIX BoX. U3
HACBHIILIEHHBIX TIECKOB, 0€3 CIeHHaIM3UPOBaHHBIX METOAUK O0TOOpa,
MPUMEHEHUE KOTOPBIX B MOJABISIOIIEM OONBIINHCTBE CIyYacB HE PEH-
TabenbHO, 0TOOpaTh oOpasel HEHAPYIICHHOW CTPYKTYPHI MPaKTHUICCKU
HEBO3MOKHO. MHEHHE aBTOPUTETHBIX HCCIeNoBaTeNeii Ha MPOTHKCHUI
MHOTHX JIECATUIICTHH OCTACTCSI HEU3MEHHBIM Ha 3TOT CYET.

B nurepatype BpeMs OT BpeMEHH MPEUIaraloTcsl pa3indHbIe CIOCO-
Obl ompeneneHust kK03Q(UIEHTa TOPUCTOCTH TIECKOB, HE TMpEAToara-
omme 0053aTeNFHOTO YCJIOBUSl HAJMYMS B PACMOPSDKEHHM HH)KEHepa
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o0Opa3ua HeHapyLIeHHOH CTPYKTYpbl. HekoTopble M3 HHX BechbMma 3K30-
TUYHBL. Jlpyrue OCHOBaHBI Ha AMIUPUYECKUX AAaHHBIX, HE BCETAa Y4H-
THIBAIOIIMX Bc€ (PaKTOPHI BIUSHUS U OTPAHUYCHHBIX YCIOBUAMHU IPOBeE-
JOeHus: ombita. VIMEHHO TMOSTOMY MHpW pa3padOTKe HOBBIX CHOCOOOB
OLICHKM TIOPUCTOCTH IIECKOB in Situ, MOTEHUWAN CIexyeT HCKaTh
B U3BECTHBIX 3aBUCUMOCTAX. BOT oHu:

Id — ‘max _ezemax _emin: (1)
max __ ,min ™
Id _ pd X bd pd < (2)

- max min
Pa X bd —Pa _

B ¢opmyne (2) napamerp, mpeacTaBisromui co00i napy 3Ha4eHUH
ds pd), MOXKHO Ha3BaTh MPEEIbHON TUIOTHOCTRIO CKEJIETa IPYHTa.
Teopernuecku uMeercss 6ECKOHEYHOE MHOXKECTBO 3HAUEHUH IapameTpa
MPEIebHON TUIOTHOCTH, COOTBETCTBYIONIMX TOW WJIM WHOM BIQKHOCTH
¥ METOAY YKIAAKH TPYHTa B YCIOBHUSIX HEOOXOAMMOI pabOTHI, 3aTpadn-
BacMOH Ha ero mpeAeibHOE YIUIOTHEHHE WM HEOOXOIMMBIX YCHIIHH,
€CIIM peyb UIET O MoJlyueHne Hanbosee peIXJIoi cTpyKTyphl. [lpuHumMas
BEJIMUNHY TaKoW paboThI (YCHIINH) MaKCUMAIIbHOM, C MMPAKTHIECKUX T10-
3UIUA HAaWMOOJBIINH HMHTEpEC NPEICTABISIOT CaMU METOIbl YKIIAJIKH,
B IICPBYIO OYepe/b, YCIOBHA, MPH KOTOPBIX PEATM3YIOTCS 3TH METOIbI
[4]: yknmagka rpyHTa MOXKET OBITH BBITIOJTHEHA TPH €T0 BIAXXHOM COCTOSI-
aun (M”), B CyXOM COCTOSHMM HpPH TMIPOCKOMUYECKOH BiaxHocTH (D)
Y B yCJIOBUAX BOJHOHN ceuMeHTanH (.S).

CpaBHeHHE 3HAYCHUH NpeAeibHBIX TUIOTHOCTEH OJHOTO U TOTO JKe
MecKa, yJI0KEHHOTO MaKCHMAaJIbHO IIOTHO M MaKCHMAJIbHO PBIXIIO pa3-
JUYHBIMA METOJIaMH, TOKa3eiBaeT [4, §]: MaKCHUMalbHBIC W MHUHH-
MaJIbHbIEe KO3 (HUIHUEHTHI MOPUCTOCTH, BXOJsIIUe B GOpMydy Ompezae-
JICHHsI CTETIeH! TUIOTHOCTH /;, CIeIyeT OLlEHUBATh Yepe3 COOTBETCTBY-
IOIMe 3HAYeHUS IUIOTHOCTH CKeJleTa, TOJy4YeHHble Ha YBIIAXHEHHBIX
oOpasuax. HecmoTpsi Ha 3T0, B mopaaBisionieM OOJBIIMHCTBE CIy4acB
MPEIENbHYIO0 TUNIOTHOCTH ITECKOB OIIPENEIISIOT MPH HX TUTPOCKOTTYECKON
BIXHOCTH. [IpM TakoM TOJOXEHWH AEN CTAHOBHUTCS SICHO, NOYEMY
B pe3yJbTaTe MOJYy4yalOTCsl HE COBCEM Te€ 3HAueHus [;, Kakue HuMel
B Buay K. Tepuaru, BrepBble MPeJIOKUBIIMN Kilaccu(UIMPOBATH Tec-
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KH{, HCTIOJIB3Ys 3TOT MOKAa3aTellb, YOeXKICHHBIA B TOM, YTO MEXaHUYECKUE
CBOMCTBA HECBA3HBIX T'PYHTOB MOYTH LIETUKOM 3aBUCST OT HEro [5].

CrpykTypa mecka, Kak M JII000TO JPyroro TpyHTa, CyTh CHCTEMa
MOP(OJIOTUIECKUX, TEOMETPHUYECKHX W IHEPreTHYeCKUX IPU3IHAKOB.
CreneHp MIOTHOCTH [; OTHOCHUTCS K MOKA3aTeJsIM, XapaKTEePHU3YIOIIUM
SHEPTUI0 CTPYKTYpbl. be3 ycTaHOBIEHUS MOTEHIHANa SHEPTHH CTPYKTY-
PBl HEBO3MOXKHO MPEJICTABUTH M3BICKAHUS Ha CTPOUTEIHHOM TUIOIIAIKE.

HccnenoBaHust U3BMEHEHUS SHEPIUU CTPYKTYPhI B HAIIPABJICHUU €€
MHUHHMAIIBHBIX 3HAYCHUI (B HANpPAaBICHHH p, ) — 3a1ada CIOXKHAs,
HO KOHTpOJHupYyE€Masd, B OTINYHUEC OT I/ICCJIC):[OBaHI/IfI B HaIlIpaBJICHUHN
MaKCUMAaJIbHBIX 3HAUCHUU dHEPTUH (B HAIIPaBICHUHU pdmi"), IOTEHLIM A
KOTOPOM y’X€ 4acTUYHO Peaju30BaH I0J BO3AEHCTBHEM NPHPOIHBIX
(haxkTopOB.

Jlo HacTOsIIero BPEMEHH OTCYTCTBYIOT YHHU(HIHUPOBAHHBIE METOIbI
OmpeeNleHHs apamMeTpa p ™", IPH TOM, YTO HamGolIee PHIXIbIA MECOK
MOXET OBITh MOJY4YEH TOJBKO METOAOM BIAXHOH OTChINKH. Co3naHue
OUYCHBb PBIXJIBIX CTPYKTYp BJIAXKHOI'O TIECKa MPOUCXOJUT Oiaronaps
BO3HUKHOBEHHIO KAIMMJUIAPHOTO 3¢ deKTa MeKIy dacTuiamu. SBieHue,
npeacTasisitoniee cob0oil yBennueHue o0beMa BIa)KHOTO MEcKa Mo OT-
HOIIIEHHUIO K 00BeMy cyxoro mecka, ['.I1. YeboTapes Ha3bIBaII SIBICHUEM
pa3oyxanus. ['.I1. YeborapeB cumrTan, 4To B JaOOPaTOPHBIX YCIOBHSIX
IpH CO3AaHUU HauOoJiee PHIXJION CTPYKTYpHI MECOK JOJKEH OBITH CO-
BEPILIEHHO CyXUM. B mpoTMBHOM cily4ae HEOOOCHOBAaHHO BO3pPacTaeT
3HaYeHue €™, a 3T0, B CBOIO OYepe/ib, B HEJOMYCTUMOM CTENEHHU yBe-
JMYMBAET 3HAYCHHE OTHOCUTENbHOW mioTHocTH [9]. ['maBHBIM apry-
MeHTOM B3ToM Bompoce [.II. YeGoTapeB Ha3piBal HEBO3MOXKHOCTh
pa36yxaHI/151 IeCKa B NPUPOAHBIX YCIOBHUAX, IIOCKOJIBKY II€CKHU
B €CTECCTBCHHOM COCTOAHUU OTKJIAAbIBAIOTCA HJIIN M3 TeKymeﬁ BO/JbI,
KOT'Jla OHM TOJIHOCTBIO HACBHIIIECHBI, WM MOJ ACHCTBHEM BeTpa, KOraa
OHH a0COJIFOTHO CYXHE.

[Mpunumas Bo BHuUMaHue MHenue [.I1. UeOorapema, Bce ke mpe-
CTaBIISIETCS, YTO cpena 0O0pa3oBaHUs MPHUPOIHON CTPYKTYpBI IECKa He
UMEeT OTHOLICHUS K OLEHKE €ro MpedefbHBIX COCTOSHUH. Y CIOBUS
YKJIaJKH I1eCKa B CYXOM COCTOSIHMU WJIM BOJHON CEIMMEHTAlNeN Ba)KHBI
npu GpU3MIECKOM MOJETUPOBAHUH CTPYKTYpHI 00pasia, Korjna IreHe3nuc
Y IJIOTHOCTh OTJIOKCHMH M3BecTHHI. HO MpH co3maHuM PBIXJION CTPYK-
TYpBl 3TUMH METOAAMHU YKJIAJIKU HeJb3sl YTBEPXKIaTh, YTO ITOTEHIMAIb-
Has DHEPrusl YIJIOTHEHHS TAKUX CTPYKTYp OyJeT MaKCUMaIbHOM.
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O6pazoBbIBasick U3 (IIOMIOB WIM ra3a, 0caJoK B IPOLIECCE CBOETO
npeoOpa3oBaHMsl, HAYHMHAs C YCTAHOBIICHWsS] KOHTAaKTOB COYIapeHUs
MEXAYy 4YacTHUIaMH, HPOXOJUT pa3lIUyHble CTaAWMd B HaIlPaBICHUU
K CBOEMY YCTONYHMBOMY PaBHOBECHOMY COCTOSIHHIO. DTOT MpPOIECcC CO-
MPOBOXKAAETCS CO3JAHUEM OPTaHU30BAHHBIX JIOKAIHHO PABHOBECHBIX
CTPYKTYp ¢ MHHUMYMOM S3HTPOIHUHU BHYTPHU cUCTeMBbl. TeopeMa 0 Mu-
HUMyME TIPOM3BOJCTBA DJHTPOINHH, BIIEPBbIE CHOPMYIHPOBAHHAS
U. IIpuroxxuHbIM, BBITIOJHSIETCS TOJIBKO B OKPECTHOCTAX COCTOSHHUS
paBHOBeCHS — 00JIaCTH JIMHEWHBIX HEPABHOBECHBIX SBIIEHUH, I KOTO-
poif cKOpoCcTH HEOOPATHUMBIX MPOIECCOB SABIAIOTCS TUHEHHBIMU (QyHK-
IUSMU BBI3BIBAKOINUX WX CWi. Ha rpaHuie 3Todl 00JacTH U Clieayer
ONPEACNATh MpeaeiabHble MaKCUMAalbHblE IHEPreTHUUECKUE MNPU3HAKHU
CTPYKTYpBI TpYHTA. 3a €€ ImpeAeaMH, B CUCTEMax JAlEeKUX OT PaBHO-
BecHus, JMHAMUYECKOe MOBeJeHHE "MOXKET OBITh COBEPIICHHO HHBIM,
OoJee TOTO, axe MPSMO MPOTHUBOIOJIOKHBIM TOMY, KOTOPOE IMpeIcKa-
3pIBA€T TEOpPEMa O MUHMMyMe Ipou3BojacTBa sHTponuu" [1]. To ects,
3a TpeaesiaMu OOJaCTH JIMHEWHBIX HEPaBHOBECHBIX SBICHHHA TPyHTa
KaK CHUCTEMBI MOP(OJIOTUYECKUX, TEOMETPUIECKIX W IHEPTETUUCCKUX
MPU3HAKOB HE CYIECTBYET.

B cBs13u ¢ 3THM TIpeacTaBiIsgeTCs, 9TO TOA00paTh Ta00paTOPHBIN aHa-
JIOT CTPYKTYpPbI TPYHTa, 00JIaJar0IIeH MaKCUMAJIbHOW SHEPrUEH CII0XKe-
HUS, UCHOJB3Ys PAa3IUYHbIe METOABl YKIAIKU — 3afadya MPaKTHYECKU
HEOCYILLECTBUMAsA, B TO BPEMs KaK TEOPETUUYECKUN SKBHUBAJICHT TaKOil
cTpykTypsl nuccienosan M.H. ['ompamreiiHomM. OH OCHOBaH Ha HMMETO-
IEMCSI CXOJICTBE MEXKAY MOJCKYJISPHBIMU U AUCIIEPCHBIMH CUCTEMaMHU:
€CJIM TS TIEPBBIX MEPOil CBOOOTHOW SHEPTHH U 00beMa MOXKET CITYKHUTh
TEeMIepaTypa, TO JUIsI BTOPBIX TaKOW MEpPOH CIYXKUT KOA(QHUIMEHT I10-
PHUCTOCTH, B CBOEM MaKCHUMyMe€ JKBHBAJCHTHBIH TeMIlepaType KUIEHUS
MOJIEKYJIApHBIX Ten [2].

Omnpenenss mnpenenbHble 3HaYeHHS KOA(PQUIIMEHTOB MOPHCTOCTH,
M.H. lNonpaiTeliH cepliaeTcs Ha ucciegoBanud X. BuntepkopHa, moka-
3aBIIETO MPAKTHYECKYI0 HEM3MEHHOCTh COOTHOIICHHH W3MEHEHUH 00b-
eMa BellecTBa a0COJTIOTHO IJIOTHOTO COCTOSIHUS B 3aBUCHMOCTH OT €O
KpUTHUYECKUX TeMIlepaTyp. PaccmarpuBas MOPHUCTOCTh IMECKOB B TEp-
MoauHamuueckoM acnekre, M.H. I'onpamTeiiH npuBOAUT ONpeneneHust
MPEAEIbHBIX COCTOSIHUM TPYHTa, 3KBUBAJECHTHBIX COCTOSIHUSIM MOJIEKY-
JSIPHOTO BellecTBa BUHTEpKOpHA, KOTOphIE OHO MPHOOPETaeT IpU TeM-
neparypax, paBHBIX TeMmIepaTypam aOCOJIOTHOTO HyJs, IUIaBICHUS
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u kunenus. [lepexonss OT MOJIEKyn BeIIecTBa K YacTUIAM TIpyHTa
U orpenensisi KO3 QUIMEHTH TOPUCTOCTH TPYHTA, COOTBETCTBYIOIIHE
TaKUM TMPEACIBHBIM COCTOSHHUAM IIpU pa3m/1qH0171 YKIagKEe 4YacCTHI,
M.H. l'onpamTeitd [2] mpuUBOIUT NaHHBIE, KOTOPEIE, MTOCHE Psiia Mpeood-
pa3oBaHUM, MOXKHO IPEJICTABUTD KAK:

N
e™ =142x (+e™ -1, (3)

N
e'=121x (+e™ -1, (4)

e €™ — Kod(QHUIHEHT TOPHCTOCTH B aGCOTIOTHO [TIOTHOM CIIOMKEHHIH;
€™ — K03 (HUIUEHT MOPUCTOCTH B a0COIIOTHO PBHIXJIOM CIIOXKEHHH; €' —
KPUTHYIECKUN KOA(D(HUITMEHT TOPUCTOCTH TPH HYJIEBOH HOPMAaIBLHOM
Harpyske (o, = 03 = 0).

Kputnuecknii k03 puIrEeHT MOPUCTOCTH TecKa MPH HYJIEBOH HOP-
MaJIbHOH Harpy3ke (HyJIEBBIX CKUMAIOIINX HAMPSHKEHUSAX) COOTBETCTBY-
eT, TaKUM 00pa3oM, TecKy, Haxopasmemycs B coctosauu I, =0,5. ITlo-
CKOJIBKY KPHUTHYECKash MOPUCTOCTb YBEIMYMUBACTCS C YMEHBIICHHUEM
CKUMAIONIUX HANPDKEHUH, KOAIPOUIMEHT MOPUCTOCTH MPH CTEICHU
mI0THOCTH I; = 0,5 sABISETCS MaKCHMAaIhbHO BO3MOKHBIM KPUTHYCCKIM
KO3 GUIIMECHTOM MOPUCTOCTH TMecka. MaKkCHMalbHOE 3HAYCHHE KPUTH-
4ecKoro Ko3(puimeHTa NOPUCTOCTH €'y C NATHHEHIITUM €r0 COOTHECE-
HUEM C MUHHMAJBHBIM MPEAETbHBIM (OCTaTOYHBIM) YIJIOM BHYTPEHHETO
TpeHHA 1ecKa (Q'yin), CISAYET IPUHATH 32 KPUTEPUI pa3IeNIeHHs IECKOB
Ha JIB€ OCHOBHBIC TPYIIBI COCTOSIHUN — PBIXJIOE U INIOTHOE. A 3HaYCHUE
TUIOTHOCTH CKEJIETa, COOTBETCTBYIOIEE MAKCHMAaIbHOMY KPUTHUECKOMY
ko2 (PUIMEHTY TOPUCTOCTH — 3a TPETHA MPEACNBHBIN ToKa3aTelhb
IUIOTHOCTH CKeJIeTa II€CKa, ONPEIECISIOIUN €ro yCTOWYUBOCTh —
U CTaTUYECKYI0, U TUHAMUYECKYIO.

Hanee, ¢ yaeToMm Beipakenus (3), mpenctasum popmyiy (1) B Buze:

~

e=M,-1,x U, —e™ (5)

rae M, = 1,42 x (1 +&™") — 1, a ko3 dumenT moprucTocTu e paccuu-
TBIBACTCS KaK:

max ™
eminzps_pd MiV/ (6)
p "
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rae p™ (M") — makcuManbHas TIIIOTHOCTH CKeIeTa TPYHTA, MONyYeH-
Hasg METOJIOM €ro YKJIaJKH BO BIQ)XHOM COCTOSHHH. PaccMOTpuM 3TOT
napameTp 6ojee ToApoOHO.

B TpeXKOMIIOHEHTHOM CHUCTEME BJIAXKHOCTb — IUIOTHOCTH CKEJIETA
rpyHTa — paboTa yIIoTHeHus BemmunHa p, " (M") mpencrapnser coboit
npenen dyuxuun py(M") = f(A), rae A — pabora. Ilpu bukcHpoBaHHOM
3HAYEHUH A CHUCTEMY MOXHO paccMaTpUBATh KaK JBYXKOMIIOHEHTHYIO
v rpaduk 3aBucuMocTH py (M) =f (W) npHOGpeTaeT IBTEKTHUECKYIO
dbopmy ¢ MakcumymoM (yHKIHH p,(M”) IpH ONpeneNeHHOM 3HAYCHHN
apryMenra (BJIQXXHOCTH). JTO 3HA4YEHHE BIQKHOCTH MPHHATO HA3LIBATH
onTUManbHEIM (W)

Bemmunna — p/"(M"”")  snsercs  mpenmenom byHKIMN
pa(M""")y=f(A4), B CBS3M C 3TUM HE CYIIECTBYET BO3MOKHOCTH OIIpEIe-
JUTh UCTHHHOE 3HAueHHH p,"*(M"”'), MOCKOIBKY, I€OMETPUUECKH,
mo6oe 3Hauenue p, (M"”") Bcerna GyneT 0CTAaBAaThCA MEHbIIE TOPH30H-
TanpHON  acuMmIToTHl  pg(M"") = p,/* (M"*"") rpaduxa yHKIMEH
pa(M""") = £(4). TIo5TOMY OCHOBHBIM CTAHOBHTCS BOMPOC: 4TO CIETYeT
NPUHUMATh 32 MaKCHUMaJIbHYI0 paboTy YIUIOTHEHHs, W, B Ooyee MHpo-
KOM CMBICIIE — KaKOH METOJIMKH CIIeAyeT IPUACPKUBATHCS MIPH OIpee-
nernu p™™ (M") s noxcTaHoBKY 9TOTO 3HAYCHKS B hopMyiy (6)?

K. Tepnaru [8] u Bcien 3a aum [.I1. YeboTapes [9] B kauecTBE METO-
J1a onpeeseHus e™" Ha3BIBAIT MeTo IIPOKTOpa: MHHHMANBHEIH K03 (-
(UIIMEHT MOPUCTOCTHU JTOJDKEH OTBEYATh CTPYKTYpE MecKa, HaXOsIenCs
B CAMOM IIJIOTHOM COCTOSIHHH, «KaKO€ TOJIBKO MOXKET OBITh IMOJy4eHO
nabopaTopHBIM IyTem» [8]. DTo yTBepKACHUE MPEACTAaBUM B BUIE:

~N P
U =k xpi " (7)

rae ky (ks> 1) — kodddurment pabotsr, p, (M) — nnotHOCTH CKe-
JjeTta TpyHTa, ONpeAeieHHass Mo cTaHaapTHoW meroxuke P. IIpokTopa
(mms meckoB — o 'OCT 22733).

Hy>xHo 3amMeTuTh, 4TO OmpeeneHue 3HaueHus koo duumenta k, Ko-
Topoe 0e3 BCAKOTO MPAaKTUUECKOro ymiepOa MOXKHO ObLIO OBl MPHHATH
npu pacuerax p,™™ (M") mo popmyie (7) — BOIPOC TIIATETBHEIX J1a60-
patopHbIX HccnenoBanuid. Ha TekymieM sTare pa3paboTKu 3TOr0 BOIPO-
ca 3HaueHHe Kod(QPUIMEHT ky ObUIO OBl 0OOCHOBAHHBIM MPUHATH PaB-
HbIM 1,035 — 3a cueT mepexoAa OT CTaHAAPTHON METOIUKHU HCTIBITAHUI
k meroanke AASHO (B tepmunomornn I'OCT 22733 — Moauduimpo-
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BaHHON Meroauke I[IpokTopa) u 1,5% mpenensHOM MOTPEmHOCTH OTpe-
JeJeHUsT MaKCUMallbHOM 1uoTHoctH, gpomyckaemor IT'OCT 22733
B MapaJUJICIbHBIX OIBITAX.

Takum 00pa3oM, OLEHUB KOA(PGHUIHMEHT MOPHCTOCTH B a0CONIOTHO
TUIOTHOM CIOXeHHH e™, OcTaeTcs HAiTH MOCICIHIO HEH3BECTHYIO
BeTUIMHY U3 GopMyItsl (5). DTO CTENEHB INIOTHOCTH /.

s perenns O0JbIIOTO Kpyra MPakTUYECKHX 33/1a4 LEIeco00pa3Ho
BOCIIONIb30BATHCSI HanboJiee MPOCTON U HAAEKHON M3 MMEIOMIUXCS KOp-
PENANOHHBIX 3aBUCHMOCTEH, PEKOMEHIOBAHHOW PSAOM aBTOPUTETHBIX
OTEYECTBEHHBIX U 3apyOeXHBIX HccienoBareneii [3, 4, 6]:

1,=—d+Bxlogh /o, ()

rie A =98 u B = 66 — sMnupuueckue kodpdummentss; I; (%), g (/M)
¥ 0", (T/M°) — COOTBETCTBEHHO, CTeIIeHb ILIOTHOCTH, YIEIbHOE COIPO-
TUBJICHHE TPYHTA [10J] KOHYCOM 30H1a U 3((PEKTUBHOE BEPTUKAIBHOE
HanpsOKEHHe Ha TIyOouHe Z (M).

3aBucuMocTh (8) momyuyeHa P. JlaH1enoTToi 1isi HOPMAIBHO YILTOT-
HEHHBIX [IECKOB Ha OCHOBaHMH 00paboTku Oonee yem 140 skcnepumeH-
TOB, BBIIOJHEHHBIX Pa3sHBIMM HCCIIEIOBATEISIMH Ha NECKaX Pa3iUYHbIX
BUJIOB, W BIEepBble omyOnukoBaHa B pabote M. SIMuomkoBcKoro
¢ coaBropamu B 1985 roay [10].

B pab6ore [10], mpu pacyerax /,;, HeOOXOIUMOCTh OIeHKH d(hheKTHB-
HOTO BEPTHKAIBHOTO HANPSDKEHUS ¢, OTMEYEHa OCOOEHHBIM 00pa3oM.
Tem He MeHee, BKJIaJ 3TOr0 MapaMeTpa HE3HAYHUTENEeH IO CPaBHEHUIO
C BKJIAZIOM APYTHX COCTABISIOIINX 3aBUCUMOCTH. KpoMe Toro, KOppekt-
Hasl OIIEHKA BEJTMYMHBI ¢, TIPEACTaBIseT COO0H OTHOCHTEIHHO CIOKHYIO
TeXHUYEeCKyl0 3anady. I[loaToMy, mpH TpPOU3BOACTBE HWH)KEHEPHO-
T€0JIOTHUECKUX M3BICKaHUH, BHIOTHIEMBIX Ha Teppuropuu ctpadn CHI
THICSIYAMHU OpraHU3alfii, He oOpeMeHeHHBIX poporocrosmum CPT-
000pyIOBaHHEM, MHOKECTBOM JIOMIOJHUTENBHBIX JTATYUKOB M MIPOTpaM-
MHBIX TPOAYKTOB, Gopmyny P.JlaHuenorTsr 6e3 kakoro-nmubo mpaxkTH-
YeCKOro ymepoa MOXKHO NMPEICTaBUTh B BUIE:

0,5

I, =—A+ Bxlog| q, aRXZRiXhi , 9)

i=1
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rae oboszHaueHus I, q., A 1 B — 1e xe, uto B popmyie (8); agr — KOd)-
dummenT pasMepHocTH, paBHbIi 1 T/M; R; — Ge3pa3MepHblil mapamerp,
3aBUCSIIMMI OT pa3sHOBUIHOCTH I'PYHTA i-I'0 CJIOSI U MOJIOXKEHMUS i-I'O CIIOS
OTHOCUTENILHO YPOBHS IMOA3EMHBIX BOI; /; — MOIIHOCTD i-I'0 cJ0s (M),
1 — KOJIMYECTBO PACUETHBIX CIIOEB B MHTEpBaje rmyoun 0 — Z m.

Hewmssectasim B popmyne (9) smisercs mapametp R. s meckos,
TUTIOTHOCTh CIIOKEHHSI KOTOPBIX OMpEeaesieHa TeM WM HMHBIM CIIOCOOOM
B KQUECTBCHHOM HJIM IMOJYKOJIMYECTBEHHOM BBIPAXCHUH, mapamerp R
(Tabm. 1) MmokeT OBITH OJYYEH NMPH (PUKCUPOBAHHBIX CPETHUX 3HAUCHU-
SIX CTETIEHU BOJOHACHIIIEHISI HA OCHOBAaHUH OOIINX PE3yIbTaTOB PaOOTHI
C.U. CunenpiukoBa [7]. OTu pe3yabTaThl 3al0KEHBI B OCHOBY TaOJHUIY
B.18 TOCT 25100, B.2 TDS 609-2003, 5.1 CTb 947-2007.

Tabmuma 1

3HaueHusa R-napamMerpa Jjisi IECKOB

Ilecku rpaBesmcrhble,
KPYIHbIE U cpeaHeil Heckn meaxue u
IInorHOCTH Py nbLIeBaTbIe
KPYIHOCTH
CHOMCHHS HUKe BbILIIE
nuxe YI'B | Beimie YI'B VI'B VIB
I1n0oTHBIM 1,13 1,89 1,09 1,84
Cpenreii 1,02 1,75 0,99 1,71
NJIOTHOCTH
PrIxabIi 0,96 1,68 0,89 1,59

JUIsT  TIMHUCTBIX  MPOCIOEB B TOJIIE IECYaHBIX  OTJIOXKECHHM
R — mapameTp rpyHTOB, 3aJ€rarmIlUX BBIIIE YPOBHS IOJ3EMHBIX BOJ,
OIPEIENAETCS 3aBUCUMOCTBIO:

R=2 (10)

Jls1sl IOJTHOCTBIO HACBILICHHBIX IJIMHUCTBIX Pa3HOCTEH, 3aJeraromiux
HIKE TTHE30METPUYECKOTO YPOBHS M MCIIBITHIBAIOIIMX THAPOJUHAMUYE-
CKO€ JIaBJICHHE HIDKEJIeKAIIUX OOBOJHEHHBIX MPOCIOEB, 3HaueHHe R-
napameTpa paccuuThIBaeTCs Mo GopmyIe:
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-1
R=—L:"" (1),
a,x€+e_

TZe p ¥ ps, — COOTBETCTBEHHO MPUPOAHAS MJIOTHOCTD U IFIOTHOCTH Ya-
CTHII [TMHUCTOTO IPYHTA (T/M°); e — K09DDUIMEHT TOPUCTOCTH; (g —
K03()(GUIMEHT pa3MEPHOCTH, PaBHBII 1 T/M’.

IIpencraBnenHas BbIIE METOIMKA OLEHKH KO3 (HUINEHTa OPUCTO-
CTH TIECKOB in Situ, HECKOJIBKO ONTHMU3UPOBAHHAS B YaCTH OIPEIEICHUS
nokasatenst ™", mpuMeHeHa Ha oOBbekTax Pocuedrs, IllmomGepske-
Bocrok, Oxcon Hedreras Jlumuten npu M3BICKAaHUSIX MOPCKHX, JIaryH-
HO-MOPCKHX U QJTIOBHAJIbHO-MOPCKUX MIECKOB YETBEPTUYHOTO BO3PACTA,
cnaratomux nepudepuiinbie yactu CeBepo-CaxaauHCKOW PaBHHUHBI.

B pamkax npoekra «CaxanuH-1» Ko3QPHULIUEHTH HOPUCTOCTH MeC-
KOB IIOJIy4YEeHbl C MPUMEHEHHEM METOAUKH B XOAE MHKEHEPHO-
M3BICKATEeNBCKUX paboT I peKOHCTPYKIUU OypoBOi Iuiomanku «Yaii-
Bo». Llenb pekoHCTpYKIMH — OypeHHe IOTONHUTENBHBIX SKCILUTyaTally-
OHHBIX CKBaXXMH MECTOPOXKICHHUS M CTPOUTEIBCTBO MHAPACTPYKTYPHBIX
COOPYKEHHUH. YHHUKAIBHBIH O0BEKT PEKOHCTPYKIIMH — PEbCOBBIE MyTH
NepeMelleHns KpymnHeWniel B Mupe OypoBOM yCTaHOBKH «SIcTpeb»
¢ TpyOHBIMH CTeJUTa)kaMu O0IIMM BecoM Ooutee 4,5 ThIC. TOHH — TIPOCK-
TUPOBAJICSI Ha CBAasAX AUAMETPOM 762 MM C MPOEKTHOH IIIyOMHOU morpy-
xerns 20 M. Crioco0 morpyxeHus cBail - 3a0uBHON. [lmomanp yyactka
u3bIcKaHmii — 25 ra. Pa3pe3 ocHOBaHMS MOJHOCTBIO CIOXKEH TECKaAMU,
B TOM YMCJIE HACBHIILICHHBIMHU.

B xozne mpakTiueckoro nmpuMeHEHHs METOIWKH, ¢ TyOuHbI 2,0-6,5 M,
W3 MECKOB, 3aJIETAIOIINX BHIIIE YPOBHS TPYHTOBBIX BOJI, C OCO0OOH TIa-
TEJILHOCTBIO OBUIM OTOOpaHbl 22 TpOOBl HEHAPYIIEHHOW CTPYKTYPHI
C LIEJTBI0 JJAJIbHEHIero cpaBHEHHsI KOG (GHUIUEHTOB HOPUCTOCTH, MOJY-
YEHHBIX PACUETHHIM H OMBITHBIM IyTeM. B KadecTBe TMEepBUYHBIX HWH-
CTPYMEHTOB OTOOpa HWCIOJb30BAIHCh OJMHAPHAS KOJOHKOBas TpyOa
Y TPYHTOHOC BAaBiuBaroniero tuna. OnsITHas mpoba necka /i OLeHKU
IUIOTHOCTH M K03((uieHTa mopucTocTn oTOMpaIack METOIOM DPEXY-
IIero KOJbIla IOCJIEe M3BJIECYEHUSI OCHOBHOW MpoOsl. Cienyromue (puzn-
YecKre TMOKa3aTeld XapaKTEepU3yIOT OMBITHBIE 00pas3lbl MecKa: pg=
=2,62-2,66 /cM’; p = 1,49-1,94 r/em’; W= 2-14%.

3a KpUTEpUH CpaBHEHUS IPUHUMAIINCh 3HAYCHUS JIOITyCTUMOMN OTHO-
CUTENFHOW MOTPEIIHOCTH TapaJljIeNIbHBIX OIpeIeNeHni (U3NIECKUX
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XapaKTEepUCTHK, NpuBeneHHble B npuwioxkeHuu 3 T'OCT 5180. Makcu-
MaJibHas JOIyCTHMas Pa3HHIA Pe3yJbTaTOB MapajUIeNbHBIX OIpeaese-
HUMl Ko3((ULIMeHTa MOPUCTOCTH, pacCUMTaHHAA JUIA KaXAOH MpoOHI,
JIEKUT B auamna3zoHe abcomroTHbIX 3HadeHuit 0,05-0,09. ITo 5 Toukam
CpaBHEHHMS M3 22 pa3HUIA B KOXQPHUIMEHTAX MOPHUCTOCTH, MOTyYCHHAs
pacueTHHIM M ONBITHBIM ITyTEM, MPEBBICHIA 3HAYEHHS W3 YKa3aHHOTO
nmuamnazona. OmHako ompezeneHus KodhQuimenTa MOpPUCTOCTH pacye-
TOM IO TIPEACTaBICHHOM METOIUKE U CTaHAAPTHBIM METOAOM JIMIIb
BeChMa YCJIOBHO MOYXKHO Ha3BaTh MapayUIebHBIMU. B crily 00beKTHBHBIX
MIPUYUH CPAaBHEHHIO JOJDKHBI ITO/IBEPTaThCS HE Taphl 3HAUYEHHH, a CTaTH-
CTHYECKHE XapaKTePHUCTUKH BBIOOPOK, B YACTHOCTHU, MX HOPMAaTHUBHBIE
MOKAa3aTeNu, Pa3HUuLa MEKAY KOTOPBHIMH B aOCOIIOTHOM BBIPaKEHUH CO-
craBuia coorseTcTBeHHO 0,01 m 0,03.

Takum 00pa3zoM, pe3ynbTaThl pacueToB KOd(PPHUIUEHTa MOPUCTOCTU
MecKkoB 1o npeanoxkeHHon Mmeroamke o 'OCT 5180 ('OCT 12071)
MOKA3aJId XOPOIIYI0 CXOIUMOCTb, BO3MOXXHOCTh HCITOJB30BAHUS METO-
UKW TPUMEHUTETHFHO K O0BEKTaM Pa3iNWYHOTO YPOBHS, €€ ONTHMH3a-
MU 1 JAJIbHEHNIIEro pa3BUTHA.
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