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I'padux 3aBucumoctn R(B/(L{+b)) mMmeet Bua runepOOIIEI, T.€. yBEIMUCHUE 3HAYC-
HUS BOJOBsUKyIero otHomenus (B/(L[+b)) mpuBoauT K MOHOTOHHOMY yMEHBIIIE-
HUIO TpouHocTH Ha cxkatue ['1b.
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Bononementroe otHomenue (B/11)
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Puc. 1. 3aBucumocts mpouHocTr Ha cxartue R ['L[b oT BomomneMeHTHOTO OTHOMICHHS
(B/LT) (a) n BomoBspxymero otHomreHus (B/(LI+ B)) (6)

Ha puc. 2 npuBenena 3aBUCUIMOCTh U3MEHEHHSI BEIMYMHBI IIPOYHOCTH Ha CHKa-
tre oopasua ['1b oT 3HaveHus: OTHOIICHUS [IEMEHT/OCHTOHUT B UCIIOJIb3yEMBbIX Pe-
HenTypax.

I'paduk 3aBucumoctu R(L/B), npeacraBieHHbIi HA pHC. 2, TAKXKE TOCTPOCH Ha
ocHoBe aHanu3a 38 peuentyp coctaBoB I'L[b, HCOIB3yeMBIX B THAPOTEXHUYECKOM
ctpoutesibeTBe (cM. Tabs. 1). s nonyduenus 3asucumoctd R(1/b) u3 ananusa wmc-
KJIFOUEHBI TISITh TOYEK (TTOKa3aHHBIX Ha rpa)uKe KpacHBIM LIBETOM) M3-3a X 3HAUU-
TEJILHOTO pa3dpoca OTHOCHTENBHO MHOMKECTBAa OCTAIBHBIX TOYCK. TeM He MeHee,
KOPPEJSIIUOHHAS CBsI3b ¢j1a0asi MK MPAKTUIECKH OTCYTCTBYET (KOA(PPHUIIMESHT KOpP-
pemsiun 7 < 0,5).

Jluneiinoe ypaBHenue perpeccun umeet Bua: y = 0,5096x + 0,5009. Kak Buano
u3 rpaduka, IPUBEICHHOTO Ha PUC. 2, IPU YBEIMUCHUN 3HAYCHUSI OTHOLICHUS Lie-
MEHT/OCHTOHUT pacTeT 3HaYeHUE BEJIMYMHBI IPOYHOCTH Ha cxkartue ['LIb.
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Puc. 2. 3aBucumocts npognocTH Ha cxkatue R I'LIB ot otHomenws iement/oertonuT (LI/B)

Ha puc. 3 npuBenena 3aBucumocts Moy Aedopmarmm oopasios I'L[b ot 3Ha-
YEHUs! BOAOLIEMEHTHOT'O M BOIOBSIKYILETO OTHOLLIEHUH B UCIIOIb3YEMBIX PELeNTypax.
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st onpeneneHust 3aBUCUMOCTH MOIyJIsl ieopMan £ OT BOJOLEMEHTHOTO
(B/L1) u Bomomsikytiero (B/(L+6)) oTHolIeHn# Ha ocHOBe aHaim3a 13 penentyp
coctaBoB I'1[b, ncrmonb3yemMbIX B THIPOTEXHUIECKOM CTPOUTENHCTBE (CM. Tabi. 1),
noctpoeHsl Tpaduku 3aBucumocteit £(B/L), E(B/(LI+b)). B kauectBe anmmpokcu-
Mupyoomei GpyHkuun BeiOpaHa crenenHast (Buaa y = axb). Jdna E(B/Ll) xoapdu-
[IUEHT KOppessiuu coctaBui » = 0,68 (cpemaHsist KOppesIuOoHHas CBs3b). OMHAKO
00BbEMBI UMEIOIIUXCSI AAHHBIX ABJSIFOTCS HEIOCTATOUYHBIMU JJISI BHIIIOJIHEHUS CTa-
TUCTHYECKOTO aHAJIN3a, IOCKOJIbKY TpeOyercs He MeHee 30 21eMeHTOB psiaa, Toraa
Kak Mbl IMeeM ToJIbKO 13. HemocTarouHoe Jist BBITOJHEHUS! CTATHCTHYECKOTO aHa-
JIM3a KOJIMYECTBO UCXOJTHBIX JAHHBIX 00YCIOBICHO TEM, YTO B OTKPBITBIX HCTOYHU-
Kax IyOJIMKyeTcst Majo MarepuasioB o xapakrepuctukax ['1b.

I'paduxu 3aBucumocteit £(B/L)) u E(B/(LI+b)) umetoT Bua runepOobl, U3 4ero
CIIE/yeT, 4TO yBelIMueHHe 3HaueHus BojoneMenTHoro (B/1]) u Bomossokymiero (B/
(I+b)) oTHOImIEHUH NPUBOAUT K MOHOTOHHOMY YMEHBILCHHUIO BEIMYMHBI MOAYJIS
neopmanu ['Ib. OgHako s NOATBEPKACHUS JOCTOBEPHOCTH TAKOTO MPOTHO3a
HEOOXOMMO JIOTIOTHUTENEHOE KOTMUECTBO HCXOIHBIX TaHHBIX.

OCHOBBIBASICH Ha PE3YJIbTATaX BBIIOJIHEHHOI'O aHAINW3a JAHHBIX 110 COCTaBaM
cMmecelt ['TIb, MOXKHO MPUNTH K 3aKIIOUEHUIO O TOM, 4TO IpoyHocTh ['1Ib B nmepByto
ouepesb 3aBUCUT OT BOJAOIIEMEHTHOTO OTHOILICHHUS U KOJIMYECTBA UCTIONIB3YEMOTO B
COCTaBe CMECH LIEMEHTA.

Pe3ynbraThl NpoBEeEHHOrO aHaJIM3a BIUSHUS KOMIIOHEHTOB peuentypsl ['11b
Ha ero XapakTePUCTUKH CBEACHBI B Ta0I. 2, KOTOpas MPeCTaBIsieT coO0 nepeueHb
¢dakropos, Biusomux Ha napameTpsl ['Lb. [Ipu n3MeHeHuu 101€BOr0 COOTHOIIIE-
HUsI KOMITIOHEHTOB coctaa ['1[b 1 ucnosnp30BaHny TEX UM MHBIX J00ABOK ISl IIPHU-
TOTOBJICHHUS] CMECH MOKHO U3MEHSTh Xapaktepuctuku ['Lb.

Tabmn. 2. @akropsl, Biustonre Ha xapakrepuctuku ['1[b

Tpebyembrit . VYnpasnsronee
DuU3HYECKUI CMBICIT o [Ipumeuanus
pe3ynbTar BO3/ICHCTBHE
Benenue CHuxeHne Beenenue B Vcnonb3oBanue conu
pabot mpu TeMIeparypsl COCTaB CMeCH TIPU HECOOITIOZICHUH
OTPHULIATENILHON | 3aMep3aHMsl BOJBI | IPOTUBOMOPO3HON | TEXHOJIOTMU MPOU3BOACTBA
Temmeparype J00aBKH (4are paboT WM HapyIIeHUH
BCEro, KAMEHHOIl | pelieNTypbl COCTaBa MOXKET
commu NaCl) MIPUBECTH K KOATyJISIIUN
OEHTOHHUTOBOM IIMHBI
CHIDKEHHIO MTPOYHOCTHBIX
xapaxtepuctuk I'l|b
ITonmwxenue CHumxeHne BBenenue B IIpu ucnosnp3oBanuu
BA3KOCTHU CBOOOJIHOI SHEPrUM | COCTAB CMECH MaKCHMAaJIbHBIX JO3UPOBOK
IJIMHUCTOTO Ha TPaHUIle ractugukaropos, | JICT cxBarbiBaHue cMecH
pactBopa, koHTakTHpyomux | B yactHocTu JICT |3amemmsercs. M3-3a
YCKOpEHHe ¢ba3 MePeA03NPOBKU TOOABKH
tBepaenus ['LIb ITaCTU(PUKATOPA MOXKET
BO3HUKHYTh PaCCIIOCHUE
cmecu I'TIb
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Oxonuanue maon. 2
TpeOyembrit . VYpasinsmoiee
DuznyecKuii CMbICIT N [Ipumeuanus
pe3yabrar BO3JICIICTBIE

ObGecricucHue [penotepamienne | M3menenune B/1] [Ipu ucnonb3oBanun
CTaOMJIBHOCTH ¥ | PACTBOPOOT/ICIICHUS | OTHOILICHHS. JICT cmecsw ponblie
MOJIBUYKHOCTH u Bonootaenenus. | Mcmnonb3oBanue COXpaHsieTCs Mpu
cmecu I'IIB. PaBnomepnoe TUIaCTU(HUKATOPOB, | TPAHCIIOPTUPOBKE.
IIpenoTBpaiienue | pactpeaesneHme B wactHoctu JICT | JloGaBka rractugukaropa
o0pa3zoBaHUs pacTtBopa MO3BOJISIET PETYIHPOBATH
MUKPOTPEIINH CPOKH CXBaThIBAaHUS
OOGecrieueHue OOGecrieueHue Wsmenenne B/II.
3aJJaHHOTO crocobHOCTH HWcnonp3oBanne
3HAYEHUS marepuaia ['T[b JIOTIOJIHUTEIIHLHOTO
MIPOYHOCTH HA COTIPOTHBIISATHCS KOJTMYECTBA
c)KaTHhe pa3pyLICHUIO [IEMEHTa B

OT JIEUCTBUS peuentype

BHYTPEHHHUX cocTaBa.

HaMNpsKEeHUH, Hcnonw3oBanue

BO3HHUKAIOIINX 1acTU(HUKATOPOB,

noJ IelCTBUEM B yactHoctu JICT.

BHEILIHEHN Harpy3ku | 3menenue

WIHA APYTHX cocrasa

(baxropos 3aIOJIHUTEIIS
IIpenorBpamenue | CHUXKEHHE U Hcrnonb3oBanue Muxpodubpa hopmupyer
TPELIUHO- repepacrpeneneHne | MUKpo(huophl B ycroiuuByto Marpuny I'IIb
obOpazoBaHUs BHYTPEHHUX cocrage ['l[b CHUCTEM

HanpsHKeHU!

Bv1600b1. VI3MeHeHne KOJIMYECTBEHHOTO COACPKaHMs OTHOIO WIIM HECKOJIBKHUX
KOMIIOHEHTOB cocTaBa peuentypsl cMmeceit I'Llb no3sonser odecrieunts ynpasiisie-
MOCTh (PU3MKO-MEXaHUYECKUMH XapakTepucTukamu [1DPD, uTo sBiIsETCS BaXKHBIM
npeumyuectsom I'I(b.

BrimonHenHnslil ananu3 BiusiHus perentyp ['Lb Ha ero ¢pusnko-Mmexannaeckue
CBOWCTBA MOKET OBbITh UCIIOJIb30BaH AJIs 110100pa onTUManbHoro coctasa I'LIb st
PELICHNS] KOHKPETHBIX TUAPOTEXHUUECKHX 3a/1a.

VYBenuueHue 3HaueHUs BojgoueMeHTHoro otHomeHus (B/Ll) u BomoBspkyle-
ro otHomenus (B/(L[+b)) nmpuBoaIuT K MOHOTOHHOMY YMEHBIICHHUIO MPOYHOCTH
Ha cxarue R ['Ib u monyns nedopmaruu £ I'LIB. [lpu yBenuvennn 3HaueHust OT-
HOLICHHUSI LIEeMEHT/OCHTOHUT PACTEeT 3HAYCHUE BEJIUYMHBI NPOYHOCTH HA CHKAaTHE
RT'Lb.
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S.V. Sol’skiy, E.E. Legina, R.N. Orishchuk, Z.G. Vasil’eva, A.S. Velichko

ANALYSIS OF THE INFLUENCE OF CLAY CEMENT CONCRETE COMPONENTS
ON ITS CHARACTERISTICS

Abstract. A sustained pace of construction of dams and dikes using water resourc-
es and intensive development of underground space in the construction of buildings and
structures require ensuring anti-seepage measures. For efficient stoppage of fluid flow
a variety of methods are applied such as cement and grout curtains, teeth, core walls
including ones made of soil-cement mixtures performed by the method of diaphragm
wall. The following characteristics are the main selection criteria of the material composi-
tion for a diaphragm wall : permeability, strength, deformability, efficiency. Clay-cement-
concrete (CCC) is one of the materials satisfying all the above characteristics.

The influence of the components used to prepare CCC mixtures on its strength and
deformation characteristics was the main objective of the performed study. In order to
solve the task, the formulas of CCC used at the objects of hydroengineering construction
have been considered.
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For analyzing the influence of the components of CCC on its characteristics, the de-
pendences of compression strength and deformation modulus of CCC on water-cement
and water-astringent ratios have been built. The dependence of compression strength of
CCC on the cement/bentonite ratio was built as well.

The analysis of the dependences defined that the compression strength of CCC
depends primarily on water-cement ratio and the amount of cement used in the composi-
tion. The increase in the value of water-cement ratio and water-astringent ratio leads to
monotone decrease of the compression strength of CCC and the deformation modulus
of CCC.

Change of the quantitative content of one or more components of CCC composition
allows controlling physical-mechanical characteristics of the anti-seepage element which
is an important advantage of clay-cement-concrete.

The performed analysis of the influence of CCC formula on its physical and me-
chanical properties can be used to select the optimal composition of CCC when solving
specific hydroengineering tasks.

Key words: clay-cement-concrete (CCC), CCC components, bored-secant piles,
stress-strain state, deformation modulus, compression strength
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