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AHAJIA3 YCIOBHH O5PA30BAHHS TEYEH
B HECYIIIUX KOHCTPYKI[UAX ITOJ3EMHBIX

COOPYKXEHHH

OpazoBaHHE TeUeH U «CBHUIICKH» B

OCTOHHBIX OO0ETKaX MOJ3EMHBIX
COOpPYXEHUU CBS3aHO C JIOKAaJbHOM He-
TUIOTHOCTBhIO OETOHA, KOTOpas XapaKTepH-
3yeTcsl €ro BOJOHETPOHUIIAEMOCThIO. I3-
BecTHO [1], [2], uYTO BOIOHEMpOHHUIIAE-
MOCTh OeToHa 3aBUCHT Oosiee yem oT 14
(hakTOpOB, CpPEe KOTOPBIX OCHOBHBIM SIB-
JSieTCS CTETEHb W XapakTep MOPUCTOCTH
MaTepualia, B CBOIO O4epe/lb, 3aBUCHINAS OT
BOJHO-IIEMEHTHOr0  oTHomeHus (B/L]).
CuuTaercs, 4YTO 4YeM KpyITHEEe IMOPBI, TeM
npoHulaeMee 6eroH. Tak, Mo JaHHBIM pa-
oot [3], [4], yBenmu4eHHe auaMeTpa mop B
TOPHBIX TIOPOJaxX WJIU OCTOHaX Ha OIHH
MOPSAAOK BEAET K YBEIUYCHHUIO KOJINYECTBA
npoTekarolei no HuM xujakoctu B 10000
pas, TO €cTh 3TO KOJHMYECTBO, COTJIACHO
ypaBHeHuto Ilyaizens mnsa dQuiabtpanun
MPONOPIMOHAIEHO PAUYCy MOP B YETBEP-
TON creneHW. B crnoxHOW cucreme mop
OeroHa [5] aror 3ddekrT HuKe, YTO MOM-
TBEpXKJaeTcs JaHHbIMHA Tabm. 1, cocras-
JICHHON Ha OCHOBe paboThl [6]. [ms co-
CTaBJICHUS TaOJUIBI HCCIACIOBANICS OCTOH
cocraBa 1:2,1:3,12 ¢ pacxomoMm IeMeHTa
350 kr Ha 1 M HOPMaJIbHO-BJIA)KHOCTHOT'O
TBepaeHus. O0ObeM M BEJIMYMHA TOP B 00-
pa3uax ObLTH OMpenereHbl METOAOM PTYT-
HOU IOPOMETPHH.

[TomydyeHHBIE NaHHBIE TMOKA3aH, YTO C
yBenuuenueM B/I] G6etona B 1,75 pas ero
BOJIOHETIPOHUIIAEMOCTh yXyAmaercs B 2,45
pas. B To ke Bpems HaOmromaeTcsi CHIKe-
HUE MEIIKOW mopucTtocTu oT 62 no 45 % 3a
cUeT yBenuueHHs o0beMa cpenHeit (¢ 27 1o

41 %) u xpymHo#t (c11 mo 14 %) mopucro-
cti. MHTEepecHo, YTO M3MEHEHHE BOIOHE-
MPOHMIIAEMOCTh OeToHa B 2,45 pasa mpo-
WCXOJUT MPH U3MECHEHUH CPETHETO Pajuy-
ca mop ¢ 4,53 Mk (B/I[] = 0,4) no 5,71 mx
B/ = 0,7), T.e. B 1,26 pa3. Tem cambim
HOATBEPKAACTCS TIOJIOKCHUE O OoJIee HU3-
KoM 3 QeKTe M3MEHEHUs MPOHUIIAEMOCTH
0eToHa P U3MECHEHHUH Paaryca Iop.

SIBeHMe W3MEHEHHs BOJOHENPOHU-
[[aeMOCTH JIOKAIBHBIX YYacTKOB OeToHa
mpH W3MEHeHWH B/I] wmccuemoBaHBl IS
0eToHa TMOA3EMHBIX coopykeHuil. Tak,
BonxoBUTHHOB [4] B NOJIYIPOMBIIUIEHHOM
U TPOMBIIIJICHHOM JKCIICPUMEHTAaX IIOKa-
3ajJ, 4YTO KamleX W IPEPBIBUCTBIC CTPYH
MOJI3EMHBIX BOJI CHJIBHO H3MEHSIFOT BOJIO-
HETPOHUIIAEMOCTh  OTHENBHBIX  YJIaCTKOB
0OETOHOB Kpemnu TOpPHBIX BBHIPAOOTOK B OT-
pULATEIIBHYI0  CTOPOHY. AHAJOTHYHBIC
pe3ynbTaThl conepxarcs B paborax FO./.
Cuerupesa [4], B.M. MoctkoBa [7] u ap.
[IpuHuMas BBIBOA O 3HAYUTEIHLHOM BIIHS-
HUUW JT0OABOYHOW (3a CUET Kareka) BIIard
Ha JIOKAJBHYI0 BOJOHETPOHHIIAEMOCTD
OCTOHHBIX KpereH, CleqyeT YYUTHIBATS,
YTO Jaxe B JTaOOpaTOpPHBIX 0Opas3iax ume-
IOT MECTO HEIUIOTHOCTH, aHaJOTHYHEIC
BBIIICYIOMSHYTBIM.

IIpu ob6pasoBaHMM TOMOOHBIX HEILIOT-
HOCTEH Hapsay ¢ MEIKHMH IOpaMH Telie-
BOM COCTaBIJIAIOLIEH IIEMEHTHOTO KaMHS B
CTpYKType OeToHa 0Opa3yloTcsi MOphl U
KaHaJlbl, HTHOT/Ia C ceYeHneM B 1-2 mopsaka
MPEBOCXOISIIAM CCUCHHE KaHAIOB IIe-
MEHTHOTO KaMHs [3].
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Tabmuma 1

Cpeauuii iuameTp nop, MM

BoouemMeHTHOE OTHOLIEHHE B/_ll

%

0,4/100 [ 0,65/100 | 0,7/175
Koy punuent puiabTpanuu Kr/: 107 , M/c
%
1,6/100 [ 3,14/196 | 3,9/245
O6nem nop V-10%, M'/T
%

22,13 0,31/11 0,53/15 0,72/14
5,13 0,77/27 1,09/32 2,24/41
1,14 1,73/62 1,89/53 2,47/45
CyMmmapHBIE 00BbEM TIOp B 2,81/100 3,51/125 5,44/194
obpasiie, V-10°, M/r

Tax, nHanpumep, onsitel M.K. Hlaposa-
pa Ha TOIATENHFHO TOATOTOBJICHHBIX Ja0O-
paTopHbIX oOpa3nax OeToHa BBICOKOTO
knacca (B 45 — B 60) quamerpom 300 Mm
HAITSIIHO  NPOAEMOHCTPHPOBANH,  UYTO
npuMepHO B 40 % 00pa3IoB UMEIOTCS Co-
CPEIOTOUCHHbIC KaHAIBl (HIbTpalUH (Te-
gu). Ha ToT xe 3 dekT ykaspiBaoT pado-
THI [2], [5].

Takum o0pa3om, HaJU4HMe COCPENOTO-
YEHHBIX KaHAJIOB B OCTOHE, KaK OpraHHye-
CKH TPUCYIIUX €My Ie(pEKTOB, SIBIACTCS
MOCBUTIKON K 00pa3oBaHUIO Teuell M «CBU-
meil» B OETOHHBIX O0IENKax MOA3EMHOIO
coopyxkeHnsi. KommuecTBeHHass  OICHKa
BEPOSATHOCTH OOpa30BaHUS MOJOOHBIX Je-
(hexTOB O6ETOHA B PACCMOTPEHHBIX JINTEPa-
TYPHBIX MCTOYHHKAX NMPAKTUICCKH HE pac-
CMOTpEHa.

Cocpe0TOUeHHBIE KaHaJbl Pa3BUBAIOT-
Csl B «CBUIIM» TIOJA BO3ICHCTBHEM (IUIBT-
panuy TOA3EMHBIX BOJA M BBIIIEIIAYNBAIO-
e kopposuu (kopposuu I Buna) [3]. Me-
XaHHU3M 3TOH KOPPO3UH, BCKPHITHIH B pado-
tax B.M. Mocksuna [8], B.B. Kunga [9] u
Ip., 3aKJIIOYaeTCs] B PACTBOPEHHUU THUIPO-
keuzaa kanpuus Ca(OH), ¢unsrpyromeiics
BOJIOW M BBIMBIBaHUH ero u3 Oerona. Ko-
muuectBo Ca(OH), B mOpTIaHIEMEHTHOM
KaMHe mocyie 1 Mecsia TBEepIeHHs COCTaB-
asget 9-11 %, mocne 3-x MecsaIeB — JOCTH-
raet 15 % wmaccel nemenTa [10]. BermeiBa-
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Hue Ca(OH), ¢unprpyromeil Bomoi mpu-
BOJIUT K HApYIICHUIO PABHOBECHS B CHCTE-
Me «HOPOAYKTHl TUIpAaTallii — BOAA» W, B
KOHEYHOM UTOTE, K pa3pylIeHUIO IIEMEHTHO-
ro kamus. Tak, Oemur (2Ca0-Si0,-aq)
BIOJHE YCTOWYHMB IHIIb B HACHIIICH-
HoMm pactBope Ca(OH),, cumukar
(3Ca0-2Si105-aq) — B pacTBOpax, cojuep-
kanmx He MeHee 1,1 xr CaO B 1 1, a
THIPOATIOMUHAT KaJbIUsI
(3Ca0-Al,03-6H,0) HaxomuTcst B paBHO-
BECHH C pacTBOpPOM, cojaepkammm 1,15 r/n
THOPOKCHIA KAIbIHs. YeThpeXKalbIIeBhIid
rUaApoGEeppUT MOXKET CYIIECTBOBATH TOJb-
Ko 1ipu KoHIeHTparmu CaO B KuaKoH ¢a-
3¢ He Hke 1,06 /1. [Ipu CHUKCHHU KOH-
ueHtpauun Ca(OH), B pacTBope ykaszaH-
HBIE COCTaBJIAIONIME IIEMEHTHOTO KaMHS
pasmaraloTcs ¢ IOTepeld  BSOKYIIUX
CBOICTB, YTO BeJleT K 00pa30BaHUIO CKBO3-
HOT'O OTBEPCTHUS — CBHIIAY.

AHanmM3 yCIOBHH BO3HHUKHOBEHHS KOp-
po3un | BUIa MO3BOJSET BBIIBUTH BakK-
HeWIMe W3 HUX — JOMyCTUMBIA Kodddu-
IUEeHT QUIIbTpauy BOJbI Yepe3 OeToH [3].
3Hasi 3HaueHUE Kod(pduIHMeHTa (HUIbTpa-
MM U TaKHE BEIMYHMHBI, KaK KOJUYCCTBO
H3BECTH, KOTOPOE MOKET OBITH yIAICHO U3
eIuHUIE 00beMa OeToHa 0e3 MOTepH UM
OCHOBHBIX TEXHUYECKUX CBOUCTB (s,
I/CM’, KOIMYECTBO BOMbI, (DHIBTPYIOLICH
gepe3 eqUHUIy o0beMa OeTOHa B CIUHUILY



BpeMeHHU (00BEMHYIO CKOPOCTH BOABI) V5,
cM/(CM’-C), CPEIHIO KOHICHTPALIO H3-
BeCTH B BOAE C;, MOXXHO OIPENEIUTh
IPOJIOIDKUTEIBHOCTE CITYXKOBI 7 KOHCTPYK-
[IUH, €€ HIIEMEHTA WIN COOPY KCHIS:

q
7= o 1
I/oﬁ ’ Cuxe ( )
a u3 popmysl [3]:
qu;m :Klla’ (2)

rae K — 3aaHHBIA TOMYCTUMBIN MPOICHT
BBINIENIAYNBAHUS M3BecTH; [] — comepixka-
HHE IIeMEHTa, T Ha 1 cM’ GeToHa WK Kr/im;
a — coaepxanue CaO B 1ieMEHTe, IOJH
CIMHUIIEI.

CoracHo 3akony Jlapcu

V=K, AH, 3)
rne AH = — — rpaguent Hamopa.
o
Torma  gomycTuMbIii KO3 (GUITHCHT

¢unpTpanu 6eToOHa MOXET OBITh Mpe-
CTaBJICH KakK

K,=—, @

HUM:

q
Vyo=Juwe 5
z-.CI/BG ()
q..
K,=—"uw — 6
’ 7.C,-AH ©

Bripaxxenue (6), monydeHHOE KOJIJIEK-
tiBOM Tipod. B.M. MockBuHa, TIO3BOJISET
onpeneauTh TpeOyeMyro CTENeHb BOJOHE-
MPOHHUIIAEMOCTH KaK OETOHHBIX KOHCTPYK-
UI MOA3EMHOTO COOPYKEHHS B IIETIOM,
TaK U JIOKAJIBbHBIX «IsATeH». Bennuuna Cys,
B Qopmyisie (6) HE SIBISETCS MOCTOSIHHOM,
MO3TOMY €€ PEKOMEHAYETCS OMpPeesiTh
Tabmuna 2

9KCIIEPUMEHTAIIBHO, T.K. 0OJBIIOE KOITHYe-
CTBO JOIMYUIEHUH U CIOKHOCTH Ipoliecca
KOPPO3WH HE TO3BOJIIOT TOCTATOYHO Ha-
JCKHO TOJB30BATHCS  (DYHKIIUOHATBHBIMA
3aBUCHUMOCTAMH, OCHOBAaHHBIMHM Ha HC-
MOJIF30BaHIM  OOIMMX 3aKOHOMEPHOCTEH
muddysun [3].

PactBopuMOCTh THApPOKCHAA KaJbLUs
OeToHAa B BOJC B 3HAUYUTEIHHOW CTENCHU
3aBUCHT OT CoOIepKaHUs cojel. VoHBI
Caz+, OH  CcHmWKapT, a HOHBI SO42', Crl,
Na', K* MoBBIIAOT pacTBOPUMOCTh THI-
pokcuaa kamblws. [1OBEIIICHHE pacTBOPHU-
moctu Ca(OH), u apyrux COCTaBHBIX 4ac-
Tell IEMEHTHOI'O KaMHS YCHJIMBAEeT Pa3BU-
THE Koppo3uu | Buma m yckopsieT paspy-
meHue 6eToHa.

W3 mpuBeneHHbIX B Tabn. 2 IaHHBIX
XMMHYECKUX aHAJN30B TPYHTOBBIX BOJ Ha
nedekTHBIX ydacTkax KanmmHMHCKOTO pa-
Juyca MOCKOBCKOTO METPOIOJIMTEHA Clie-
IyeT, YTO TPYHTOBBIC BOJBI COAEPIKaT 3Ha-
YUTEIFHOE KOJIMYECTBO COJICH, CIIocoOcT-
BYIOIIMX OBICTPOMY PAcCTBOPEHHUIO THUAPO-
KCHIa KaJbIHUs OETOHHBIX OOIEIOK. DTHM,
MO-BUIUMOMY, U OOBsICHSIETCS Oojee BEI-
COKHUH ypOBEHb TeYeH MaHHBIX y4acTKOB (1
Teus Ha 1 MM npotuB 0,06) o cpaBHEHHIO
¢ Teqamu [Iponerapckoit THHAN METpPO, TIe
MUHEpaIH3alusl TPYHTOBBIX BOJI TOPa3no
HUXCEC.

[TogBomst UTOT M3IOKEHHOMY, CICIYeT
OTMETUTH, UTO PEHICHUE MpoOiIeMbl obec-
neyeHus (UIBTPALMOHHON HAJAEKHOCTH
MTOJI3EMHBIX COOPY)KEHHH TpeOyeT KoJrmde-
CTBEHHOH OIIGHKH BEPOSTHOCTH 00pa3oBa-
HUS TEYEH, a, CIeI0BaTelIbHO, U ONpeaee-
HUS JomycTuMoro koddduimenra QuibT-
paunu Hambojiee HEIUIOTHBIX JIOKAIBHBIX
Y4acTKOB OETOHHOM U Xene300eTOHHOM
00/1eJI0K MO3EMHBIX coopyxkeHuil. IIpuse-
JICHHBIA 0030p MOKa3bIBACT, YTO MpoOIeMa
repMeTH3alMi MOJ3EMHOT0 COOPYKECHHUS
HE MOXET

Pe3yﬂbmambt XUMUUECKUX AHANIU306 CDYHMOBbBLX 600 Ha Oed)ekmubtx yuacmkax
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Anpec 0160~
pa npod

Karnonsl, Mr/a

C a2+

M g2+

Cr SO,

COs>

HCOy

OH"

pH

1

5 6

10

«[Tnomaae
Wipnya» — 1
nyts [1K-27 +
59 n.x.p.

24

29,3

16 76,8

122

HET

8,6

«[Tnomane
Wnpnaay — 1
myts T1K-40 +
00 1.K.p.

161

168

140 321,6

HET

6,9

12,8

9,2

«Mapxcucr-
CcKas» -
«[Tnomann
Wnbnaay T1K-
42 +46 k.p.

105

136

97,6

144 355,2

488

HET

6,9

«[Tnomanan
Wbnaay -
«ABuamorop-
Has» — II myTs
TIK 46+38
ILK.D.

170,2

144

48,8

148 331,2

463,6

HET

6,9

«ITnomanb
Wnbnaay -
«ABuamorop-
Has»» — Il myTh
TIK 60+92
ILK.D.

9,2

40

58,9

16 115,2

268.,4

HET

7,5

«ITnomanb
Wbnaay -
«ABuamorop-
Has» — | myTh
TIK 61+02
ILK..

9,2

20

HET

244

HET

7,5

«[Tnomane
Wibrya» -
«ABuamorop-
Has» — | myTh
K 64+48
ILK.D.

9,3

20

HET

244

HET

7,5

«ABHaMOTOP-
Has» — «lloc-
ce  DHTy3ua-
cro» — Il myTh
IK 86+63
ILK.D.

2622

480

82,4

80 HET

1920

HET

571,2

8,6

«occe »HTY-
31aCTOB» -
«IIepoBo» — I
myts ITK105+
11 mLk.p.

184

10

HET

5 161,3

HET

30,5

HET

7,5
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Kanununckozo paouyca Mockoeckozo mempononumena

Kecr- Kap6o- Yriaexku- Ilenxou-| Coaep- Obwee Bug Xapak- Arpec-
KOCTh HaTHast CJI0THAS HOCTh, | JKaHUe conmepxka- | o6pen- Tep CHBHOCTH
obmasi | arpeccus, arpeccusi, mr/a | Fe,mr/a | uHue coJieif, KH TeYH
MI/J1 MI/J1 MI/J1
11 12 13 14 15 16 17 18 19
HET HET HET 216 - YYyI'yH- - arpeccHs-
3,6 Hast Has cpezia
18,6 9,2 HET 1124 561,2 - yHH(U- | Teub U3- | arpeccus-
LHUpPO- 3a  00- | Hascpena
BaHHas | JEJKH
14,8 8 37,3 8 HET 10 YyTYyH- Teub W3- | arpeccus-
Hasi 32 00- | Has mo SO,
JIETTKH cpena
11,2 7,6 18,6 7,6 HeT 1074 YyTyH- TeYb M3- | arpeccus-
Has 3a  00- | Has mo SO,
JICITKH cpena
6,8 4.4 9,3 4.4 HET 373 YyTyH- Teyb W3- | HE arpec-
Hasi 3a  00- | cuBHas
JIEJIKA cpena
4 4 4,4 4 HET 204 YyTyH- Teyb W3- | HE arpec-
Hast 3a  00- | cuBHas
JIEJTKH cpena
4 4 4,4 4 HET 204 YYyI'yH- T€YW CO | HEe arpec-
Hast cleaMd | CHBHAs
IUIECEHU | cpena
30,8 30,8 HET 40 HET 1667 yHHuDH- - He arpec-
LHpPO- CHBHAst
BaHHas cpena
HKeIe30-
0eToH-
Hasi
0,5 0,5 6,6 5 HeT 512 YyTyH- - He arpec-
Hasi CHBHAst
cpena
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Anpec 0160~

Karnonsl, Mr/a

pH

pa npo6 Na', K" | Ca* Mg** Cr

SO.* CO* HCO;y OH

«locce >HTY- 409 80 12,2 180
31ACTOB» -
«IIepoBo» — I
Iy Th TK

11+32 n.x.p.

892,7 HET HET 68 8,7

«occe 3HTY- 180 140
3MaCTOB» -
«IIepoBo» — I
yTh TIK

112+25 n.k.p.

442 73,2

499,9 HET 152,5 HET 6,7

«lepoBo»  — 349,6 128 244 88
«HoBorupee-

Bo» — I myTs
K 131+18

ILK.D.

513 HET 634 HET 6

«[lepoBo» — 145.8 168 82,9 1723
«HoBorupee-

Bo» — II myTh
K 130+94

ILK.].

99 HET 512 HET 7

«[lepoBo»  — 49,2 40 48,8 56
«HoBorupee-

Bo» — II myrs
K 1330+45

ILK.D.

46,6 36 268.,4 HET 7,5

«TymmHcKas» 246 HET 92

— I oyt

165,5

163,2 24 HET 2244 8,7

OBITH pElleHa JHIIb 332 CYET YIYYIICHUS
OETOHHOI 00JENIKU U CTaBUT BOIPOC O He-
00XOIMMOCTH MEPONPHUITHI IO yIpaBie-

HHUIO XapaKTCPUCTUKAMHU COCTOSHUA T'PYH-
TOBOI'O MacCHBa.
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Kecr- Kap6o- Yraexku- | llenxoy- [ Conep- Obmee Buj Xapak- Arpec-
KOCTh HATHASI CA0THAsN HOCTb, | KaHHe coiepxa- | obxen- Tep CHBHOCTH
obdmas | arpeccus, arpeccus, mr/a | Fe,mr/a | Hue coJieid, KM TeYH
Mr/j Mr/Jt Mr/Jx
10 - HeT 4 HeT 1442 YyryHHas | Te4b CMe€| arpeccuBs-
TaHO00- Hast 1o
pazHoit SO, cpena
Macchl
15 2,5 33 2,5 12,5 1013 YyTyHHast Teub CO | arpeccus-
cnenamu | Has o
pxaBan- | SO, cpenma
HBI
8,4 8,4 52,8 10,4 HET 1420 c6opHast - arpeccus-
prene300e- Hasi o
[TOHHAs cynba-
[PSIMOYT OB~ Tam
[HOTO  OuepTa;
st
15,2 8,4 17,6 8,4 HET 1224 cOopHast ke - arpeccus-
Ite300eToHHas] Hast o
[PSIMOYTOJTb- cynbha-
Horo ouepra Tam
st
6 5,6 HET 5,6 HET 410 cOopHast xe{ Teun HE arpec-
Ite300eToHHas] CHBHast
[PSIMOYTOJTb- cpena
HOro ouepTa
st
12,8 14 HET 14 HET 925 JKENe30- - HE arpeccuB
OeTOHHAsK Hasi cpezia

Kopomko 06 aemopax
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