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Beenenne

Jlist obecnieyeHusi BBICOKOIO KadecTBa O€TOHa B KOHCTPYKLIMH HEOOXOIUMO,
YTOOBl OETOHHAs CMECh HMMeEJa KOHCHCTEHIIMIO, COOTBETCTBYIOIIYIO MHPUHITHIM B
KOKJIOM ciyyae yclioBUAM (opMoOBaHMs U ymuloTHeHHs. KoHcucCTeHIMs GeTOHHOU
CMECH MOYKET M3MEHATHCS B IIMPOKOM JHAIA30HE — OT KECTKOW 10 JINTOM, JIETKO
pacTekaromencs. [ oleHKHn CBOWCTB OETOHHBIX CMECEW B CBEKEMPUTOTOBICHHOM
COCTOSIHUY HCIIOJB3YIOTCSI PEOJIOTUYECKUE XAPAKTEPUCTUKH, KOTOPBIE ONPEAEISIOTCS
PSAZIOM TEXHOJOTHYECKHUX (DaKTOPOB.

B nacrosmeit nabopaTopHoit paboTe M3ydaroTCcsi METOJUKH OLEHKU PEOJIOTH-
YECKUX XapaKTEPUCTUK OETOHHBIX CMECed M IKCIEPUMEHTAIBHO OLIEHUBAETCS BIIUS-

HHUC HCKOTOPBIX TCXHOJIOTHYCCKUX (1)aKTOpOB Ha CBOICTBAa OETOHHBIX CMECE.

1. PEOJIOTMYECKUE XAPAKTEPUCTHKU BETOHHBIX CMECEU

1.1. OnHUM U3 OCHOBHBIX TE€XHOJIOTHYECKUX KPUTEPHUEB OCTOHHON CMECH SIB-
nsieTcsl ee yno00yKIaabBaeMOCTh, COOTBETCTBYIOIIASl TMPUHATOMY croco0y dhopmo-
BaHUA. Y I000YKIAIbIBAEMOCTh WU (POPMYEMOCTh — 3TO CHOCOOHOCTH CMECH MPH-
HUMAaTh 3aJaHHYI0 (OPMY, COXpaHss NMPU STOM MOHOJUTHOCTH CTPYKTYpPHI M CO3/a-
Basi OJHOPOJIHOCTh CTPOEHUSI OETOHA.

CgoiicTBa 0€TOHHON CMECH JIOJKHBI 00€CTICUHTh NIPU YCTAaHOBJICHHON WHTCH-
CUBHOCTH U JUTUTETLHOCTH (POPMOBAHUS MOJYYCHHUE IIOTHOW MACChl CBEXKEYIO0KEH-
Horo OeToHa. KoadduineHnt ymiorHeHus 6eToHa J0JDKeH ObITh He MeHee (0,98.

1.2. beronnyto cMmech, Onarogaps HAIMYUIO BHYTPEHHUX CUJI B3aMMOJICHCTBHS
MEXIY JUCTIEPCHBIMU YaCTUIIAMU TBEPOM (pa3bl U BOJBI, MOKHO pACCMaTPUBATh KaK
CTPYKTYPUPOBAHHYIO CHUCTEMY C OIPEIEICHHBIMU PEOJIOTUYECKUMU XapaKTEepUCTU-
KaMmu.

OCHOBHBIM CTPYKTYypOOOpPa3yIOIUM KOMIIOHEHTOM O€TOHHOW CMECH SIBIISCTCS
LIEMEHTHOE TECTO, MOJi KOTOPHIM MOHMMAETCS CMECh BSIKYILETO BEIIECTBA, BOJABI U
JIPYTUX NUCIEPCHBIX YaCTUUYEK (MUHEPAIbHBIX J00aBOK). IMEHHO LIEMEHTHOE TECTO
00yCIIOBTUBAET PEOJIOTHYECKUE XAPAKTEPUCTUKA OETOHHON CMeCH: CTPYKTYPHYIO

BA3KOCTD, IIPCACIBbHOC HAIIPAXKCHUC CABUId U IICPHUOJ PCIaKCAllUH.
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1.3. Betonnas cMech Kak CTpYKTypUpOBaHHasi cuctema o0JiajjaeT HeKOTOpOoit
Ha4yaJIbHOM MPOYHOCTBIO CTPYKTYPHl UM CTPYKTYPHOM BA3KOCTBIO M = Mo. B Le-
MEHTHOM TECTE CTPYKTypa CO34AETCs 34 CYET NEUCTBUS CUJI MOJIEKYJIAPHOTO CLEIIe-
HUSI MKy YaCTULIAMU, OKAaWMJICHHBIMA TOHKMMH TIJICHKaMu BOJbL. [IneHKu xuakoi
(a3bl CO31aI0T HEMPEPHIBHYIO MPOCTPAHCTBEHHYIO CETKY B CTPYKTYpE LIEMEHTHOIO
TecTa, MpuaaBas O€TOHHOW CMECH B LI€JIOM CBOMCTBO IUIACTUYHOCTH M OOECHeunBast
CO3/1aHHE CIUIOLIHON CPEJIbI.

Ecam BA3KOCTh KUIAKOCTH SIBISIETCS MOCTOSIHHOM, TO BSI3KOCTh CTPYKTYPHPO-
BAaHHBIX CUCTEM MOXET MU3MEHATHCS HA 2-3 MOpsA/Ka B 3aBUCUMOCTU OT BEJIMYHUHBI
HANpPsDKEHUSI CABUTA CUCTEMbI T WJIM CKOPOCTH CABUTOBBIX neopmanuii. Bennunna
CABUTOBOTO HAMNPSDKEHUS, NPU KOTOPOW MPOUCXOAUT IMPEAEIIbHOE pa3pyLICHHUE
HAYaJIbHOM CTPYKTYpbl OETOHHON CMECH, Ha3bIBaeTCS MNpEeIbHbIM HaIpPSKECHUEM
casura To. s onpeneneHust peosoru4ecKux XapaKTepUCTUK UCIIOIb3YHOTCS CIELH-
aJbHbIC BUCKO3UMETPHI [ 1,2].

1.4. Jlna peosIorTMYEeCcKUX XapaKTEpUCTHK B MPOU3BOACTBEHHBIX YCIOBUAX
NPUMEHSIOT YHPOIICHHBIE METO/bI, MOJydasl TEXHOJIOTHUECKUE XapaKTepUCTUKHU Oe-
TOHHOM CMECH — MOKa3aTellb KECTKOCTH WK ocaaky kKoHyca [1,3]. Ilocnennue xa-
pPaKTEepHU3yIOT MOBEIeHNE OETOHHOM CMECH B ONPEEICHHBIX YCIOBUAX U CIYKAT JJIA
OpPUEHTUPOBOYHOM OLIEHKU CIOCOOHOCTH OETOHHOU cMmecHu K (opmMoBaHUIO. DTH Xa-
PaKTEPUCTUKNA HE MAIOT TOJHBIX JAaHHBIX O PEOJOTUYECKUX CBOMCTBAX OETOHHOM
CMECH.

Peonornueckue cBOMCTBa MOKHO OPUEHTUPOBOYHO ONPEIEIUTh C IPUMEHEHU -
€M CTaHAApTHOTrO 000pynoBaHusA. Tak, ¢ MOMOILIBIO CTAHIAPTHOIO KOHYCa MOYKHO

ONpEACIUTh NMpe/IeNIbHOE HaMpsKeHNe caBura [4]:

T, = P, %, KFC/CMZ, (1)

. 3
TJIC Pey— CPEIHSSI INIOTHOCTh OETOHHOW CMecCH, KI/M™;
3
V — 00bem KoHYCa, M’;

2
F-— ImIomaab OCHOBAaHMA KOHYCA IIOCJIC €TI0 pacCIlibiBa, CM .
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B ciayyasix OUEHKH KEeCTKOW CMecH, KOrja OCTOHHBII KOHYC HE J1aeT OCAaJIKH,
TO €ro CIEAYET IPUTPY3UTh CBEPXY I'py3oM P, Torna:

V+P
T, = pCMT’ Kre/em>. (2)

CTpyKTYpHYIO BS3KOCTh MOYKHO OIIPEIEIUTh IIPHU MOrPYKEHUHU CTAIBHOIO Ia-

puka B OETOHHYIO cMeCh pu ee BuOpupoBanuu [1]. B atom ciyyae:

n= k(pz ~ P )t , Ha'c, (3)
rac k — xoHCcTaHTa HpI/I60pa, YCTaHaBJIMBaCMasd T'PadlyUpPOBAHUCM Ha CMCCHU UIIH
KHUAKOCTHU (HaHpI/IMep, FJII/ILIepI/IHe) C U3BECTHOU BA3KOCTBIO,

p1 _ IUIOTHOCTH GETOHHOMN CMECH, T/CM;
P> — IIOTHOCTH CTAIBHOTO ITAPUKA, I/CM’, IPHHIMAETCS paHoil 7,82;

t — BpeMsl BCIUIBITUS WJIM MIOTPYXKEHUS IapUKa Ha ONpPECICHHYIO IIyOuHy, C.

1.5. Ha peonoruueckue XxapakTepUCTUKUA OETOHHBIX CMECEH OKa3bIBAIOT BIIUS-
HUE€ CBOMCTBA MAaTEPHUAIOB U UX KOJIUYECTBO B CMECH.

B GonbIioit crernenn Ha CBOMCTBA OCTOHHBIX CMECEH BIHUSIOT PEOJIOTHYECKHE
XapaKTEePUCTUKU IIEMEHTHOTO TECTa, KOTOpBIE OMPEICNAIOTCS BUJIOM BSDKYIIETO,
TOHKOCTBIO TOMOJIa, HOPMAJIbHOW T'YCTOTOM IEMEHTHOIO TE€CTa M KOJIMYECTBO Iie-
MEHTHOTI'O T€CTa OINPEJEICHHOTO COCTaBa B €UHHUIIC 00heMa OETOHHOM CMECH.

CgolicTBa 3amoJIHUTENIEH — 3€PHOBOM COCTaB, MYCTOTHOCTb, COCTOSIHUE MO-
BEPXHOCTH 3€PEH, BOJIOMOTPEOHOCTh 3aIllOJHUTEEH, a TaKKE COOTHOIIECHUE MEXIY
IIECKOM M II€OHEM — OKa3bIBAaIOT 3HAYMTENILHOE BIMSHHE Ha CBOMCTBAa OETOHHBIX
cMmeceit.

C yBelnueHHEM COJICP)KaHMS IIEMEHTHOTO TecTa NMpHu moctosHHoM B/II wmm ¢
YMEHBIIIEHHEM KOJIMYECTBA 3aMOJHUTENEH CHUIKAIOTCSA BS3KOCTh W MPEACIbHBIC
HanpspKeHUusl caBura. M3meHeHue BojocoiepkaHus OETOHHOM CMECH — TJIaBHBIM
(dakTop, ¢ MOMOIILI0 KOTOPOTO PETYIUPYIOT PEOJOTHYSCKHE XapaKTEPUCTHUKH Oe-

TOHHBIX CMECEM.
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CTpyKTYpHYIO BSI3KOCTh MOKHO 3HAUUTEIbHO YMEHBIIUTH 32 CUET BBEJCHUS
B OETOHHYIO CMeCh 100aBOK MOBEPXHOCTHO-aKTUBHBIX BelecTB (ITAB) ¢ paznuynbim
MexaHu3MoM JneiictBus. Tak, ruapodummsupytomue [TAB (JICT, VIIb, u np.), no-
BBIIIAs CMAYMBAEMOCTh MOBEPXHOCTH TBEPJIBIX YACTHI], OKA3bIBAIOT JUCIEPTUPYIO-
niee JeCTBUE Ha IIEMEHTHBIE W JApPyrue TOHKWE YacTullbl. I uapodoOHbie q00aBKU
a7IcOpOUPYIOTCS Ha TOBEPXHOCTH pasjesia “‘BO3MyX-Boja’, TOHUKAIOT MOBEPXHOCT-
HOE HATSHKEHHE BOJBI U TEM CaMbiM OOECTCUYHMBAIOT BOBJICUYCHUE MEJIbYAUIIUX Y-
3BIPLKOB BO3/1yXa B O€TOHHYIO cMech. [Ipumenenue stux no6asok (Hanpumep, CHB)
0Cc00€HHO (D (PEeKTUBHO B OETOHHBIX CMECSIX C MaJbIM PACXOJIOM LIEMEHTA, B KOTOPBIX
HEJIOCTATOYHBIH O0OBEM IEMEHTHOTO TECTa YBEIMYMBACTCS 32 CUET MOBBIIIEHHOTO
COJIepKaHMs B HEM BO3YIIHBIX TIOp — cPepou1oB.

1.6. Ilenp HacTosimiedt mabopaTopHOM PabOTHl — IKCIEPUMEHTATBHO YCTaHO-
BUTh B3aMMO3aBHCHUMOCTh OT/ACJIBHBIX PEOJOTHUUECKUX XapPaKTEPUCTUK OCTOHHOMU
CMECH M OTIPEJICTUTh BIUSHUE HA HUX OCHOBHBIX TEXHOJOTUUECKUX (haKTOPOB.

IleneBas yctaHoBKa pabOThI peliaeTcsi B mpoiiecce J1abopaTopHbIX HCCIE0Ba-
HUN CaMOCTOSATENbHON 00paOOTKHU MONYYEHHBIX PE3YIbTaTOB. DKCIEPUMEHTAIbHbBIC
UCCJIeIOBAaHUs BBINMOJIHAIOTCS B TabopaTopun 6eToHa kadeapsl; B oTUeTe 1o jabopa-
TOPHOU paboTe UCTOIB3YIOTCS PE3YNbTAThl, MOJYYEHHBIE B MapauIeNIbHBIX TOATPYT-
nax Kypca.

2. METOAMKA BbITIOJIHEHUA PABOT

2.1. DxcnepuMeHTaIbHbIE UCCIEOBAHUS BBIMOIHIIOTCA ABYMS — Tpems Opu-
rajaMu y4yeOHOW TMOATpyNIbl. bpuraabl B COOTBETCTBUM C 3aJIaHUEM OIPEACISIOT
MOKa3aTeln yA000yKIIaIbIBAEMOCTH, MpeNebHbICe HANPSDKEHHsI CABUTA U BA3KOCTH
OCTOHHOI CMeCcH M YCTaHABJIMBAIOT BIMSHUE HA HUX HEKOTOPBIX TEXHOJIOTHYECKUX
¢dakTopoB.

B kaudectBe pakTOpOB, BAUSIOMINX HA PEOJTOTHUYECKUE XaPAKTEPUCTUKH OETOH-
HOU cMmecH, B 1a0OpaTOpHOU pabOTe UCCIAEIYIOT: KOJIMYECTBO BOJIBI 3aTBOPEHUS, CO-
OTHOIIICHHUS MEX/y ITECKOM U 11eoHeM, 1o0aBku [TAB.

3HaueHUs UCCIEeNyeMbIX (PaKTOPOB JUTsl KaKI0W Opuraabl yCTaHABIUBAET Tpe-

IoJ1aBaTelIb B COOTBETCTBUHU € Ta0JI. 1.



Tabnuua 1

Hcxonaple naHHbBIC

bpuranst

[TapameTpbl 6€TOHHOM
cMecH

1 2 3 4 5 6 7 8

Pacxon nemenra, Kr/M° 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
CoOTHOWIEHHE MEXAY | 4 | 64 | 04 | 04 | 07 | 07 | 07 | 07
neckoM u meouem I1/11]
JlobOaBka: JICT - - + + - - - -

CHB - - - - - - + +

KomunuectBo no6aBku JICT npunumaercs B quamnaszone 0,2...4% OT Macchl 11e-
MeHTa, koaudectBo go6aku CHB — 0,02...0,05% ot macch niemenTta. Coneprxanue
100aBKH YTOUHSET MPENOoaaBaTeb.

2.2. KonudecTBO MaTepuaioB Ha UCXOJHBIN 3amMec 00beMoM 8-9 IUTPOB pac-

CUHMTBIBAIOT IIO0 YCTaHOBHCHHOﬁ BCIIMYNHC Cp@}]Heﬁ IJIOTHOCTH OETOHHOM CMECH:

y=1'v; 4)
¢=B'V: (5)
p, -1’ -B'Y .

"= \+a/u; ©)

buk

—ul 2 7
" “’(wj )
0= 1"y/100, (8)

TAC U, 6, N, W, O — KOJIMYECTBO IIEMEHTA, BOJIBI, IIE€CKa, IICOHS U JOOABKH COOTBET-
CTBEHHO Ha 3aMe€c, KT;

L[/ - pacxoJ eMeHTa, MPUHATHINA B Opuraze mo tabi. 1, KF/MB;

B’ - navanbHoe BOJIOCOJICpKaHUEe OCTOHHOW CMECH, e, KOTOPOE yCTaHABIIH-
BaCT MPEIOIaBaTEeIb I KaXXI0W OpUTasl;

Pew — PAcUETHAS CPEIHSS IIOTHOCTh OCTOHHOW CMECH, MPUHUMASTCS PaBHOM
2350 kr/m’;

[T/I1] — cooTHOIIEHNE MEXK Ty TISCKOM M IIeOHEM 110 Macce;

V — 06beM 3ameca, 1;
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JI' — xonu4ecTBO 100aBKHU, % OT MacChl LIEMEHTA.
Pacxoapl MmaTepuaia Ha 3aMeC U COCTaBbl OETOHHOW CMeCH, ePECUUTAHHBIC 110

(aKkTUUEeCKOU CpeIHEH TUIOTHOCTH CMeCH p?, K/M, MpUBEICHBI B Ta01.2.

Pacuer ¢aktuueckoro pacxoga matepuanoB Ha 1 M> GETOHHON CMECH BBINOJI-

HAETCs 110 hopMyTIaM:

[ =yd; B=ed; II=nd; I]=uwA, )
@
rIIe A: pCﬂi ;
2y+e6+n+u+0)

L0, B, I1, I, I — dakTuyeckue pacxojbl lIeMEHTa, BOJbI, MECKa, IMICOHS U 100aBKU
COOTBETCTBEHHO , KI/M’;

. 3
p? — (akTHYecKas CpeaHss IUIOTHOCTh OETOHHON CMECH, KI/M”.

Tabmuna 2

Pacxoasl maTepuanoB Ha 3aMec U (haKTHIECKUM COCTaB OETOHHBIX CMECeH

Ne Bun Pacxon marepuanoB Ha 3amece, Cpennsis Pacxon marepuaiioB Ha | M , KT
co- nobas- KT IUIOTHOCTH
cTaBa KH b wr/MC
5 Py, KI/M

%, 11 o B | II | OI| A

2.3. O1eHKy peoJIOTHYeCKIX XapaKTepUCTUK OpUraabl MPOU3BOIAT JIJIsi OETOH-
HBIX CMECEM C pa3IMuHbIM Bogocoaepxkanuem. [locie onpeneneHus KeCTKOCTH, MO-
JBUKHOCTH, 3aMepa OCHOBAHMS KOHYCa U BPEMEHH TOTPY)KEHUS Iapuka B BHOPUPY-
eMyl0 OETOHHYIO CMECh pacueTHOTO (MCXOIHOT0) cocTaBa Opuraga ompenesseT
CPEHIOIO IUIOTHOCTh CMECH M MPUCTYIIAET K OLEHKE PEOJIOTUUECKUX XapPaAKTEPUCTUK
OCTOHHOM CMECH TIPU YBEIWUYECHUH BOJOCOJCpKaHUA. (711 3TOTO K MCXOIHON cMecH
n00aBIIAIOT BOJY M3 pacyeTa yBeIWYeHUs Bojocojepkanus Ha 10 — 15 /v’ Tocie
TIIATEJIBHOTO MEPEMENIMBAHUS MMPOU3BOJUTCS ONPENECICHUE PEOJOTMYECKUX XapakK-

TCPUCTHUK U CpCI[HCfI IIIOTHOCTH, U BOAOCOACPIKAHUC OILATH YBCINYMNBACTCA. Kaxc,uaﬂ
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Opuraza NpuUroTaBiIuBaeT Mo 3 cocTaBa, MOArpyNna roTOBUT 6 COCTaBOB, OTINYAIO-

IIUXCS TOJIBKO PacXo0M BOJBI.

2.4. XKecTkoCcTh U TOABUIKHOCTb OCTOHHBIX CMECEW OIIEHHUBAIOTCS MO CTaH-
IapTHOM MeToliuKe B cooTBeTcTBUM ¢ TpeboBanusimu ['OCT 10181 — 2000.

[TnacTrueckast BI3KOCTh (BpeMsl MOTPYKEHUS IIapUKa) OMpPeaesieTCsl Ha MPo-
CTEHIIIeM MAapUKOBOM BUCKO3UMETpe. [Ipu 3TOM MCHOJIB3YIOT CTAaHAAPTHBIA MPUOOP
JUISL ONIpEICIICHUs JKECTKOCTU OeTOHHOU cMecu. B nmaGopaTopHoit paboTe mpoBOIAT
KaueCTBEHHYIO OLICHKY BIUSHHS HUCCIEAYyEeMbIX (PAKTOPOB Ha BS3KOCTh OETOHHOM
cMecH. Bs3kocTh xapakTepusyeTcsi BpeMEHEM MOTPYKEeHUS Iaprka Ha YCTaHOBJICH-
HYI0 T7TyOUHY B OETOHHYIO CMECh B MPOLECCE BUOpAITUH.

[Ipu BBenmennu no6aBok IIAB u3mepsiercss BenMunHAa BO3IYXOBOBJICUCHUS C
nomotbo mpudopa Kl — 133.

2.5. Pe3ynbTathl onpeneseHnii peoIoTHYECKUX XapaKTePUCTHK U TapaMeTpPhI
COCTaBOB OCTOHHBIX CMECEH, MOJYyYCHHBbIC B AIKCIEPUMEHTAIbHBIX UCCICIOBAHUSIX,
IPUBOAATCS B TabiuuHOU dopme (Tadia.3) u nzodpaxarorcst Ha rpadukax. [Ipumeps

oopmieHus rpaduuecKrX 3aBUCUMOCTEH MpecTaBiIeHbl Ha puc. 1 u 2.

30 : 12
\ ~
Q
- 25 \ \ 2 ~ / 10 =
2 1] / / J
5 20 /4 g O
& \ \ 5
: L - ~ | 8
% 15 i’ A 4 6 2
i’ v\ g §
= N y > T
= =
§ 5 = 2 é
e~
0 e — |
140 160 180 200 220

. 3
Bonoconepxanne 6eTOHHON CMeECH, JI/M
1 — cmech ¢ mobaskoii ITAB, 2 — cMmech 6e3 1o0aBKu

Puc. 1. Bnusinue Bogocoiepanus Ha MoKa3aTesu Y000yKII1aIbIBAEMOCTH
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. 3
Bonoconepsxanue 6eToHHON cMecH, JI/M
1 — emecw ipu TI/1I] = 0,4, 2 — 1o xe, 0,7

Puc. 2. 3aBucuMOCTb TIpeAebHBIX HAIPSHKCHUN CIBUTA OT BOJOCOJCPKAHUS

OETOHHOM CMECH

[IpoBenennast paboTa 3aBepIIaeTCsl OLIEHKOW BIMSHUS UCCIEAOBAHHBIX TEXHO-
Jornyeckux (akTOpOB Ha PEOJOTMYECKHE XapaKTepUCTUKU OeToHHOU cmecu. [lpu
ATOM HEOOXOAMMO OIpEIENIUTh, KaKue W3MEHEHHUsI B COCTaBe OCTOHHOW CMECH TpH-
BOJST K OOJIbIIIEMY CHUKEHHIO MPEACIbHOTO HANPSIKEHUS CIBUTA, BSI3KOCTH, YKECT-

KOCTH, ITOBBIINICHUIO ITOABHNKHOCTH.

Tabmuna 3
CBojgHasi BEIOMOCTh PE3YIbTAaTOB UCTIBITAHUM OETOHHOW CMECH.

No Bun Cp. Bono- IIo- Kecr- | Ilpen. | Bpemsa | Benu-
cocTta- | mobaB- | TWIOT- | cojep- IBUX- | KOCTh | Hamps | MOTpy- | YuHA
Ba KH HOCTH nep- HOCTh XK, c | xeHus rpy- BO3]TY-
o/c, JKaHue . OK, cm CABUTA | JXKEHUS | XOBO-
Kr/M° B, e To, t,C BIICYC-
Kre/om® Hus, %

[Tpumeyanus:
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1. 'myOuHa norpy»eHus mapuka ... CM.
2. JIns cpaBHUTENIBHOM OLIEHKU CTPYKTYPHOU BSI3KOCTU OETOHHBIX CMECE Hc-
HOJIB3YeTCs BeMuuHa t(p, — p,).
3. Bennunna npurpy3sa P npu onpeneneHnn npeaeabHbIX HAIPSIKEHUN CIBUTA CO-

CTaBJISICT ... KT'.
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