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OUNbTPALIMOHHDIE CBONCTBA BOAOHACBILLEHHbIX
ANCNEPCHBIX MOPO/ NPU HAMOPHO-UHBEKLINOH-
HOM KOHCONMMOALINN

o pesynemamam na6opamopr/x uccnedosanuli nojiydyeHa 3asucumocmeo Koad)d)uuueﬁma
4)unbmpauuu CyeJIuHKa om e2o 06veMHol maccel ckenema. YcmaxoeneHsl Heo6Xo0umbie
8E/UYUHbI U3MEHEHUSA 00BeMHOU Maccel ckenema CyeJIUHKa npu e2o HanOpHO-UHbeKLlUOHHOﬁ
KOHCOMUOAYUU 2IUHOYeMeHMHbIMU pacmeopamu.

©T1.H. Jomxkukos, [1.B. Mpoxckuid, 0.A. Pohxikosa

OITbTPALIAHI BNACTUBOCTI BOAOHACUYEHNX AUCNEPCHUX NOPI NPU
HANIPHO-IH'EKLIAHIA KOHCOMIAALIT
3a pesynemamamu nabopamoprux 00CNiOXeHb OMPUMAHA 3diexHicme Koegiyienma

ginempayii cyenunky 8id iozo 06'eMHoi Macu ckenema. BcmawosneHo Heo6XioHi genuyuHu
3MIiHU 00'€MHOI Macu ckeiema Cy2iuHKy npu (020 HanipHo-iH'ekyiliii koHcomidayii enuxo-

YeMeHmHUMU po34uHamu.

FILTRATION PROPERTIES OF SATURATED DISPERSE SOILS AT PRESSURE-

INJECTION CONSOLIDATION

By the results of laboratory researches dependence of coefficient of loam filtration on its
volume mass of a skeleton is obtained. Necessary values of volume mass change of loam skele-
ton at its pressure-injection consolidation by temping solutions are established.

BBEJEHUE

VYCIoBHS CTPOUTENBCTBA M OKCILUTyaTALHU
Ppa3IMYHbIX HA3€MHBIX W TOJA3CMHBIX HWHIXKEC-
HEpHBIX COOPY)XEHHII BO MHOTOM OINpeJes-
IOTCSI CBOMCTBaMH TopHOro maccuBa. Hamnbo-
Jiee ySI3BUMBIMU K BHEITHMM BO3JICHCTBHSM U
M3MEHYMBBIMU I10 CBOWUM XapaKTEPUCTHUKAM
SIBJISIFOTCSL JTUCTIEPCHBIE MAacCHBBI, MPE/ICTaB-
JICHHBIC PBIXJBIMA HECBSA3HBIMH W MATKHMH
CBSI3HBIMH TIOPOJIaMH, B YaCTHOCTH, NECKAMH,
CyIecsMH, JIeCCaMH, CYTJIMHKaMH M TIIHHAMHU
[1]. Ipu >TOM TpaKTUYECKUH HHTEpEC IS
U3YYCHHS MMEIOT IHCIEePCHBIC MAaCCHBEHI, 3a-
JIeTaoIye HaJl TOPHBIMU BBIPaOOTKaMU, B OC-
HOBAaHUAX HA3CMHBIX HWHXXCHCPHBIX 00BEKTOB
WA  ABJIIOMIMECA KOHCTPYKTUBHBIMHU T1OJ-
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MOPHBIMH  DJICMEHTAMH TUAPOTEXHUYCCKUX
coopyxeHuid. Ilox Bo3geiicTBUEM HeraTHB-
HBIX TPUPOJHBIX M TEXHOTEHHBIX (DaKTOPOB
TaKUe MacCHBBI MOTYT CYIIECTBEHHO H3Me-
HATh CBOM (DM3MYECKHE, MEXaHH4YeCKue |
($UIBTPaMOHHBIE CBOWCTBA, YTO, KaK MPaBH-
JI0, IPUBOJUT K aBapHiHON CUTyalluu Ha WH-
KEHEepHOM o00BekTe. B MmpoBo#i mpaxThke
HM3BECTHO MHOTO CIIOCOOOB CTaOMIM3AIlNH,
YOPOYHEHUS W BOAOW3OILIIIUH aBaPHIHO-
OMACHBIX YYaCTKOB MAacCHBa, OJHAKO HamOo-
see 3G GEeKTHBHBIM, B HACTOSIICE BpPEeMs, SIB-
JISIETCS  KOMILIEKCHBIN METOA TaMIIOHaXxa
TJIMHOIIEMEHTHBIMU pacTtBopamu [2, 3]. Ta-
KUM 00pa3oM, H3y4eHHE CBOWCTB JaucCIIepc-
HBIX MAacCHBOB JI0 W TIOCJIE IIPOM3BOJCTBA
TaMIIOH&XXHBIX paboT mpencrasiseT coboi



aKTyaJbHYIO IIPUKIATHYIO 337a4y.

Llenvio pabomwl SIBASETCS YCTAHOBJICHHE
3aKOHOMEPHOCTEH W3MEHEHHs (GUIIbTPaLOoH-
HBIX CBOWCTB Pa3yIUIOTHEHHBIX 30H IHCIEpC-
HBIX MacCCHBOB IIPH UX KOHCOJIUAALNH MOCPE-
CTBOM HAIOPHO-MHBEKIIMOHHBIX TEXHOJIOTH.

PE3Y/IbTATbI UCCITELOBAH I

Hawnbonee pactpocTpaHeHHBIMHU AuCTIEpC-
HBIMH TI0pOJIaMU Ha TeppuTOprH BocTtouHoro
Jlonbacca SBISIOTCS CyTJIMHKH, B CBSI3H C YEM
OHM M OBUIM BBIOpaHBI B KadecTBE OOBEKTa
uccrnegoBanmii. OOpas3Iel CyTIIMHKOB 0TOOpa-
HBI Ha TEPPUTOPUN AHTPALIUTOBCKOTO paifoHa

Jlyranckoit obGmactu. VMIX OCHOBHBIE yCpen-
HEHHBIE MH)XEHEPHO-T'COJIOTMYECKUE XapaKTe-
PHUCTHKH TIPU €CTECTBEHHOM CJIOKEHHMHU TIPH-
BEJICHBI B Ta0M. 1 1 2.

JlaGoparopHsle HccnenoBaHUs KOIPPHIH-
eHTa (UIBTPAIUH BOAOHACHIIIEHHOTO CYTJIHH-
Ka IIPU Pa3IMgHOi 0OBEMHON Macce ero CKe-
Jera TMPOBOOWINCH HAa  KOMIIPECCHOHHO-
¢ursTpanmonHoM npudope ITIKD-01, B coot-
BETCTBUU CO CTAHIAAPTHOM METOAMKOM HCIIbI-
Tauuit [4]. Mcxons 3 reoMeTpuUYecKux mapa-
MeTpoB paboyero Kojiblia mpudopa (BHyTpeH-
Huii muametp 7,14 cm, Beicota 2,04 cMm) 00beM
3arpysKH Mopooit coctapmsia 81,68 cv’.

OU3NKO-MEXAHWYECKUE CBONCTBA CYITIMHKOB ECTECTBEHHOIO CJIOXEHNA Tabnuya 1
I_JJ]Q_[ HanmMeHoBaHue CBOMCTB Enununa namMepenus Benmnunna

1 VaenbHas macca r/em’ 2,63

2 O0beMHast Macca r/em® 2,15

3 OO6beMHas Macca CKelleTa r/em® 1,72

4 Koaddurment punprpammmn M/CYT 0,05

5 Becoras B1aXHOCTB % 18,90

6 Cuemienue KH/M’ 26,80

7 Yo BHYTPEHHETO TPEHUS rpag 18,00
TPAHYJIOMETPUYECKMI COCTAB CYITINHKOB Tabnuya 2

Coneprkanue ¢ppakuuii, %

mecuanbix (0,05-2 mm)

meiieBatsix (0,002—0,05 mm)

rHACTHIX (< 0,002 Mm)

55

32

13

[lepen wucmpITaHUAMH BOJA W CYTIIMHOK
BBIJICP)KUBATUCH B J1a0OpAaTOPUHM 1O BBIPAB-
HUBaHHUA WX TEMIIEpaTypsl C TEeMIEpaTypoi
BO37yXa.

3asanue omnpeneneHHOW HCXOAHON Belu-
YHHBI OOBEMHON MacChl CKeJeTa MOpOIBI B
9KCICPUMCHTE JIOCTUTAJIOCh IMyTEeM IIpe/Ba-
PUTETHHON MOATOTOBKU 00pa3ioB. CyTIHHOK
C TIOMOIIBIO TIECTHKA C PE3MHOBBIM HAaKOHEY-
HUKOM Pa3MHHAJIICS 10 WCYC3HOBCHHUS KOMKO-
BaTOCTH, TIOCJIE YET0 ONPEAeIIach €ro Beco-
Basl BIAXXHOCTH. [Ipn 3TOM HeoOXoanMas Mac-
ca TMCIIEPCHOM MOPOoIbl, 3ackimaemMoi B pabo-
gee KOJNBIIO0 NpHOOpa, pPacCUUTHIBAIACH II0

368

thopmyme:

My =V Veuer (1 + Wucx) > (D

rae V, — pabouumit oObeM Koiblia KOMIpec-

CHOHHO-(HIBTPALIHOHHOTO IPHGOPa, CM’;
Yeuex — UCXOIHas oObEMHas Macca CKe-

neta, r/cm’;
W,

uex HCXOJHasA BECOBas BJIAXKHOCTD,
JIOJH eI

[Mocne yknagku B pabouee KOIbLO MpHOO-
pa HeoOXOJUMOr0 KOJIUYECTBA MOPOMIBI, IS
JOCTHIKEHUSI CTEMEHW BIIAYKHOCTH HE MEHee

0,9 €C YBJAKHAIN PACUHCTHBIM KOJIUYCCTBOM



BOJBI, IIOCJIC YCro JJd HACBIOICHUA BCEro
00BbeMa e¢ BBIICPIKUBAIH B IKCHKATOPE B TE-
yerne 1 — 2 cyrok. TpeOyemoe i MOITHOTO
BOJIOHACBKIIIIEHUS] CYTJIMHKA KOJIMYECTBO BOJIbI
OTIPENICIISITH TI0 CIEeIyoIeH GopMmyie:

1w

ucx ||
y

my =V, |1 2)

—Yewex”

Tae ¥, — yAeNbHas Macca Mopojbl (t.e. Macca

eMHMIBI 00BbEMa €€ MHHEPAIBHOH YacTH),
r/ev’.

Jnst skcneprMeHTa OBUTH TIOATOTOBJICHBI
00pasIpl ¢ UCXOAHOH OOBEMHON Maccoil CKe-
nera ot 1,3 no 1,9 r/em’ ¢ marom 0,05 r/em’.
Ilocne ncmbITaHmii 00pa3soOB Ha KOMIIPECCH-
OHHO-(OMIIBTPAIIMOHHOM Tipubope Kod(pduIH-
eHT (UIbTPAlWK, MPUBEICHHBIH K YCIOBHSAM
temnepatypsl 10 °C, Beraucisiics o gpopmyie:

864 A, -h
Pt 4 (074003-Ty)

3

rae 864 — nepeBogHOMN KO3 duIMeHT (CM/C B
M/CYT);

@ — Oe3pa3MepHBId KOA(PPUINEHT, 3aBH-
CAMMA OT HAOJIOMAaeMOro IAJCHUS YPOBHS
BOJIBI B ME30METPE M BEIUYUHBI HAYAIBHOTO
HAropa;

A, — oAb CeueHUs Ibe30MeTPa, oM’

h — BBICOTa OOpasna rpyHTa, CM;

t — BpeMs IaJIcHus yPOBHS BOJIHL, C;

A

Ty — daxrndeckas TemIeparypa BOJIBI

« — IUIOIIAb KOJIBIIA, CM2;

npu omneire, °C.

[To pesynbraTam 1a00paTOPHBIX HCCIEIO-
BaHHMH yCTaHOBJIEHA 3aBHCUMOCTbH Kod(duim-
eHTa (WIBTPalUM CYIJIMHKA OT BEIUYUHBI
00BbEMHOI Macchl €ro ckenera, KOoTopas Ha
puc. 1 nokazaHa IWTPUXOBOW JIMHUEH.

Taroke, ¢ momorpo [19BM, mpoBoamics
KOPPEIAIOHHO-PErPECCUOHHBINA aHan3
OTIBITHBIX JaHHBIX. [lomydeHHast perpeccruoH-
Hasi KpHuBas IOKa3aHa Ha puc. | cruromHoOH
JTUHUEH. AHAIMTHYECKH HCCIIeAyeMasl 3aBH-
CHUMOCTh HauOoJllee a/JIeKBaTHO OIMCHIBAETCS
MOJIMHOMHAJIBHON KPUBOW TpeTbed CTeleHu
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(ko3¢ ¢urrent xoppemnsuuu 0,88):

—1223-72 +6728- 7% -

Ky

—12337-y.+7542. @)

AHanu3 rpaduka 3aBUCHMOCTH, IPUBE-
JICHHOTO Ha pUC. 1, MO3BOIIAET CIIENIATh BBIBOJ
0 TOM, YTO B MPOIECCE KOHCOMUAAIUHN CYT-
JIUHKA W3MEHCHHE ero (MIBTPAIMOHHBIX Xa-
PAKTEPUCTHK MOJYHUHSICTCS OJIMHOMHATIBHOU
3aKOHOMEPHOCTH, MPH 3TOM YIJIOTHEHHE €ro
ckenera 10 Bemmuussl 1,75 — 1,8 r/em’® nosso-
JeT  O0CCIEeYUTh  BOJOHEIPOHHUIIAEMOCTD,
JIOCTATOYHYIO JJIi HOPMAaJbHON 3KCIUTyaTa-
U 6OJ'IBH_II/IHCTBa I/IH)KeHepHBIX O6'[>eKTOB
(K < 0,02 m/cyT).

Kw , Mlcym

2
1.8}\
1.6 \.
1.4 <
o I
1
0.8
0.6]
04
0.2]

¢3

o~

1.4

1.8 79 1, 2lm’

Puc. 1. 3agucumocme ko3gpduyuenma gunsmpayuu
Cy2nuHKa om 06vemMHol Maccol €20 ckenema

[Ipn TPOEKTUPOBAHMHM TEXHOJOTHMYECKHX
I1apaMeTpoB HANOPHO-MHBEKIMOHHONW KOHCO-
JHUAAUUH TUICIEPCHBIX IOPOJ TJIMHOLEMEHT-
HBIMH PacTBOPaMH BayKHBIM BOIIPOCOM SIBJISCT-
Csl yCTAHOBJIEHHWE HEOOXOIMMOH CTeNeHH Y-
JIOTHEHMS Pa3yIUIOTHEHHBIX IOPOJ, IOKa3are-
JIeM KOTOPOH MOXET CIIy)KUTh BEIMYHHA He00-
XOJIUMOTO TIPHpPAIIEHNs] 00BEMHOM MacChl CKe-
JeTa K ero aOCOIIOTHOM BEJIMYMHE A0 Hayana
TaMIIOHaXHBIX pador. IIpeoOpasoBaB BbIpaXke-
Hue (4), MOMy4YMM aHAJIMTHYECKYIO 3aBHCH-
MOCTh KO3(duIrieHTa (QUIBTPALMK OT BEIH-
YMHBI N3MEHEHUsI 00BEMHOI MacChl CKeJleTa:

3
Ky ==1223-(47, + Veyer ) +67.28%

X (A}/c + Yeucx )2 —12337x%



(A7e + Veuex )+ 7542, (5)

rne Ay, — mnpupaiieHue 00beMHOH Macchl

cKenera, r/cM°.

Kak mokasbIBaeT MpakTUKa, CTEIICHb Pa3y-
TUIOTHEHHOCTH MHUHEPAIBHOTO CKEJeTa CyT-
JIHHKOB MOJKET M3MEHSITHCS B 3HAUUTEIBHBIX
npenenax. Jns ymoOcTBa aHamm3a OBLT Ipo-
aHAM3UPOBAH s CYTIIMHKOB C WCXOJTHOU
00bEeMHON Maccoil ckenera Y., =1,3; 1,4;
1,5; 1,6; 1,7; 1,8 F/CM3, YTO TO3BOJIMJIO, Ha
OCHOBAHHMHU BhIpaXEHUs (5), TOCTPOUTH COOT-

BETCTBEHHO IIIECTh 3aBHCHUMOCTECH qu =
f(4y) (cm. puc. 2).
Ky, micym
2|
1.8 6 ‘
1.6 5
14 \ J
1.2
1 3
0.8 2
0.6
0.4
0.2) -
‘0 0.1 0.2 0.3 0.4 0.5 4y, elem’

Puc. 2. 3agucumocms ko3¢gpuyuenma gunempayuu
Cy2NIUHKA OM BeUYUHbI U3MEHeHUs 065eMHOl Maccel
e20 ckenema npu Yewo: 1— 1,3 2/cM%; 2 — 1,4 2/cm’;
3-1,52/em’ 4 1,62/cM’ 51,7 2/em;
6-1,82/cm’

AHaJM3 pe3yNbTaTOB MCCIICIOBAHUH, IPH-
BEJICHHBIX Ha PHC. 2, O3BOJSET CHEIATh BBI-
BOJI O TOM, YTO TpHUpAIICHHe 00bEMHON Mac-
CBI CKelleTa CYTJIMHKA MPH HHBCKIIMOHHON
KOHCOJIMJAIIMU B MPAKTHYECKUX YCIOBHIX
cocrasur He Gosee 0,45 — 0,5 r/em’, IIPH STOM
JUIsL TOCTIDKCHHUSI BOJIOHETPOHHUIIAEMOCTH pa-
3YIUIOTHEHHOTO CYTJIMHKA JOCTaTOYHO YBE-
JIMYMTH IJIOTHOCTH €ro ckeyera Ha 25 — 40%

IPH Yo yex =1,3-1,4 r/em’, Ha 10 — 20% npu
Yeuexr =1,5-1,6 t/em® u ma 1-5% mpu
Veuer =1,7T—1,8 r/cm’. Ha OCHOBaHHH 3TOTO
OBUTH ONpEACTICHBl BEIWYWHBI M TIOCTPOCHA

JyarpaMMa  paclpeieieHusl — MpUpPALLEHUI
00BEMHOM Macchl CKelleTa CYTIIMHKA, IS
obecrieueHHss €ro  BOJOHETPOHUIIAEMOCTH
(puc. 3).

A/C,e/cM3

0,6

0,4

0,2

0,01

18 Jouors oM”

1,3

14 15 16 17
Puc. 3. Pacnpedenenue Heobxodumeslx npupaujequd
006BeMHOl Maccel ckelema cy2nUHKa Npu pasauyHol

ucxo0Hol 06vemHol macce e2o ckenema

BbIBObI

1. IIpoBeneHHBIC HMCCIEOBAHUS TTO3BOJIHU-
JU YCTaHOBUTH IIONMHOMHUANBHYIO 3aBUCH-
MoOCTh Ko3(hduImenTa QuIbTpauu BOJOHA-
CBHIIIECHHBIX CBS3HBIX JUCIEPCHBIX MOPOA OT
BEJIMYMHBI UX 00BEMHOM Macchl CKeJleTa.

2. IlonyyeHHast 3aBHCUMOCTh K03 duuu-
eHTa (QWIBTPAMM CYIJIMHKA OT BEIMYUHEI
M3MEHEHHS ero 00beMHON Macchl CKeJeTa Io-
3BOJISIET TIPH TIPOCKTUPOBAHUM TIpoliecca Ha-
MOPHO-UHBEKIIMOHHONW KOHCONUAAINHA TaM-
MOHAKHBIMA PAacTBOPaMH OLEHUTh HEOOXO-
JVMYIO CTEIICHb YIJIOTHEHHS ITOPOJHOTO CKe-
jera Ui JOCTHXKEHHs BOJOHENPOHUIAEMO-
CTU KOHCOJIMANPYEMOH 30HBI MACCHBA.
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