HAYYHO-TEXHUHYECKUA
W NPOW3BOACTBEHHbLIX
KYPHAN

M3paeTca c anpenna 1955 r.

BETOH U )XXEJIEBOBETOH

(502)

®espans 2000

YupeauTtenu:
HAWXXBE, BHMWxene3obeToH

y/\

Mocksa
Wanarenscteo
“naﬂb“"

COAEPXAHUE

BETOHGI

CHITMHA E.C., WWEMH®ENLL A.B., BEOPHIMAH C. TCBOH(:TBa BeToHHbIX

cMmeced ¢ Monncpuxa"ropom Betona MB-01 ..

CTPOMTENLHOE NPOW3BOACTBO

AMBAPLIYMSIH C.A. YTennexune u.umm rpemmeu nnanyﬁw ans
IUMHErc BeToHUpOBaHMA .........

3ABOACKCE NPOM3BORCTBO

KPAKOBCKUIA M.5., BPYCCEP M.I. 3BM — nporpauma J:u'lﬂ mmpcnn

y4eTa 1 perynipoBakna npoussoacTaa GeTowa ..

MAPKAPOB H.A., ACATPAH B.I" © 3ameHe anequOTepumecmm
cnocoba HAaTAXEHWA apMaTypb! MEXAHWHECKAM NPH M3rOTOBNEHMK
MHOTONYCTOTHBLIX HACTHIIOS .
BONPOCH! PEKOHCTPYKUWW U BOCCTAHOBINEHMS

3ABETAEB A.B., TAMPA3SIH A.I", THOB/IMHCKIAV B.A., APYTIOHSIH Pl
BeaonacHocTs BOCCTaHaBNWMBAGMbIX 30aHuiA C MaMeHsalWwenca
mucrpymanou CXeMOW Hecw.uux cUCTEM K d:uauqecmii HENUHEAHOCTbIO
maTepuana .. - S e e T e e ey
B NOMOLUL NPOEKTUPOBLLUWKY

Kyfi3C A. ConpoTueneHue XecTKMX KeneaobeToHHbIX yanoa
PamHbIX CUCTEM NPU IHAYNTENLHBIX GOKOBLIX HAMPYKEHUSX ...

B NOMOLb 3ABOACKUM NABOPATOPUAM
OBYAPOB B./. NpuBopkl ANA KOHTPONs KavecTsa 6eToHa. ...
BONPOCLI KAMECTBA

YTKWH B.C., YTKIIH 11B. Ou,enxa KayecTea npop.yuuun npu Manoi
UNK HEYETKOW WHCPOPMALWHK .............

WH®OPMALIMA

6eToH — MoCT Mexay niogsmu® .
HAM NALWYT

3BE3N0B A.M., CACOHKO 1n.B. Cuunosuyu ﬁb 1999 r. Koucrpyuuuunnun

KOPLUYHOB 4 A. O Mepax ofecneyeHus MOpO30CTORKOCTH GeToHa ............

3APYBEXHbLIA ONbIT
BOJIKOB 10.C. MOHONUTHGIRA eneaoBeTon
BEWBNHUOrPA®UA

HOFOAHUS T.r. CeoeBpeMeHHsIi 1 HYKHEIA YYEOHWK ...
YUWEPOB-MAPLUAK A.B. 3noxa B TEXHONOMMK OOTOHE o,

Hypran rapezucmpuposan a Munucmepemese nevamu u unghapmayuu P®. Pes N 01080

H3damensckas nuuenzun Ne 065354 om 14.08.97

© WMapatenscreo "Maaes”, xypHan “BeTtoH u weneaobaron”, 2000

.10

e 7

.16

..19
—-4

e 23
.26
sl

e 30
.31



O6paweHue npe3ngeHTa
Accounauumn “XenezobetoH”
A.T.H. A.N.3Be3goBa

Yeaxaembie konneau!

Obpawatock k Bam Ha HOBOM 3Tane CyLLECTBOBAHIWS M PA3BUTUA HALLEH ACCoLMaUMK W npwrnaLwan K aKkTuBHO-
MYy y4acTue B ee pabore.

Accoumayus “YKeneao6eToH” — aTo MeXpernoHansHas oblyecTeeHHan Hay4YHO-TEXHUYECKas OpPraHU3aLMa, Ko-
Topas o6beAvHAET CNELMaNUCTOB HaYyYHO-UCCNeNoBaTeNbCKUX WHCTUTYTOB, YYPEXASHUA BLICLIEA LUKONLI, NPOEeKT-
HOMo Aena W CTPOWUTENbHOW WHAYCTPUKW C Uenbio BeIpaboTkn TeXHWYECKOHR NONMUTHMKW M oBecnedyeHrus nporpecca s
NPOEKTMPOBAHWM, NCCNEA0BAHNM, NITOTOBNEHIA U UCTIONbL3OBAHUK BETOHA N KENEe306ETOHHBIX KOHCTPYKLMIA B cTpo-
uTenscTEe.

Accounauun ABNAETCA TBOPYECKUM COAPYKECTBOM ee YNEHOB, 0BLLEH Lenbio KOTOPLIX ABNSETCA AanbHelwee
COBEPWEHCTBOBAHWE W pa3BuTHe GeToHa u xene3obeToHa BO BCEX OTPacnAX CTPOUTENLCTEA, onpeneneHue akTue-
HOW M3pKETUHIOBON NONUTUKW W NOAAEPKAHUE BLICOKOW KOHKYPEHTOCNOCOBHOCTU BETOHA U Xene3oBeToHa No OTHO-
LWEHMIO K ApYTUM BWAAM CTPOUTENEHLIX MaTepHanos.

WHamBrayanbHbie M KONNEKTUBHLIE YNeHbl ACCOLIMaUMM YHaCTBYIOT B NOATOTOBKE 1 NPOBEAEHUK PA3NUYHbIX ee
MEPONPUATHRA,

Kaxabih 4nes Accouvalvu BXOOUT B COCTAB PErMOHANBHBIX OTAENEeHWA.

AcCCoUHaLnA PeryNApHO NPOBOAWUT CEMWHAPBI, CUMNO3UYMB), KOHbepeHUKUW, roTOBUT M NO 3aRBKAM CBOMX 4Yne-
HOB paccbinaer MHPOPMALIMOHHbIE COOPHWKN 1 Pa3NUYHbIE AOKYMEHTHI.

Hnedbl Accouuaunu, Kak NPaBuno, yyacTeyioT B paboTe TEXHUYECKUX KOMUTETOB U KOMWUCCHA no pasnuuHbIM
BONpOCAM pa3suTua BeToHa w ¥eneaobeToHa.

UHdopmaumn o paBote Accounayumwm, nposeaeHnu KOH(epeHLIMA, NOArOTOBKE AOKYMEHTOB, a B pAAe CrydYaes u
ux nyBnukauma OCyLUECTRNAIOTCA Yepes xypHan "BeToH u xene3oberton”.

Accounauuna npegnonaraer Gonbiuyio M3AATENLCKYI0 AEATENBHOCT, Y4UTEIBaA TOT DaKT, YTO €& YNeHbl aKTHUB-
HO y4acTeylT B paboTe MexayHapoAHbIx opraHusauni — fib u RILEM.

Coser Accoymauumn MOXET co3gasaTh cneyuansHbie OHALI W YTBEPXAATL rPaHTHI ANA NPOBEASHUA OTAENb-
HbIX paboT, UCXoAR 13 (DMHAHCOBOTO COCTOAHUSA ACCOLMALIMN.

Accouvaums SBNAETCA HeKOMMEPHECKON OpraHu3auMeil, T.e. e A0X0A MAET TONbKO HA BbINCAHEHWE YCTaBHbIX
Uenen W He pacnpepensetcs B BUAE NPUOLINK CPEAM KOMNEKTUBHBIX W MHAWBUAYanNbHbIX YNeHoBs.

HeHexHble cpeacTBa ACCOUMAUMM CKNaALIBAKOTCA M3 YNEHCKUX B3HOCOB KOMMEKTUBHLIX U MHAMBUAYanNbHbIX
HNEHOB, CNOHCOPCKWX BIHOCOB, CPEACTB OT NPOAAKM HAYYHO-TEXHUYECKUX U UHDOPMALIMOHHBIX marepwanoe, a
TaKKE 13 NOCTYNNEHUA OT MHOM AEATENBHOCTH, HE NPOTMBOPEYAELLEN 3aKOHAM.

Ha 2000 r. pelueHo ycTaHoBUTL cneayiowme PasMEpbl B3HOCOB ANA KOMNEKTUBHLIX U MHANMBUAOYANLHBLIX YNeHos.
KonnekTMBHLIE YNeHbl

Crapwue 4neHsi

roaoBoi B3HoC B ThiC. pyl.— MMEIOT NpaBo Ha cBoero npeacTasuTens B Cosete Accounauuu ¥ npaso
peLawero ronoca Ha koHgepeHL M

YneHo!

rOA0BOW B3HOC 4 TbiC.py6. — MMeloT Npaeo peLaoLwero ronoca Ha KOH(pepeHLUnu

HabnwopaTtenu

FOAOBON B3HOC 2 ThIC.pyS.— WMEIOT NPaBC COBELIATENLHOND ronoca Ha KoHchepeHuuu

MHauBugyanbHbie YNeHsbl

TuTynspHbie YneHo!

roaoson B3Hoc 600 py6. — vMeT NpaBo BO3rNABNATE KOMUTETHI U KOMUCCHM Accoyunayum
YneHol
roaoeon B3Hoc 1350 py6. — UMEeKT NpaBo BXOAUTL B KOMUTETB! W KOMUCCHM Accoumauum

Ha€nwgatenu
rofosoil BaHoc 35 py6. — cneywanucTsl B Bo3pacTe Ao 35 net

MNoyeTHble YneHbl Accouuauum ve nnarar B3HOCORB,

Bcio koppecnondeHuuro MoxHo Hanpaensims
ucnonHumensHoMy dupexmopy Accoyuayuu Cacorko f1.B. no aJpecy:
109428, Mockea, 2-1 Mincmumymeckas, 6, men./pakc 174-78-48, E-mail: niizhb@glasnet.ru.
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BETOHbI

C.TBOPBIMH, unx. (Mocurx6emon)

CBouncTBa 6eTOHHLIX CMecel ¢ Mopg,

oetoHa MbB-01

B cBR3u co 3HaunTenbHOM nepe-
OpueHTauuel CTPOMTENBHOW nNpo-
MBbILLNEHHOCTU B NOCNEAHEE AeCATY-
netue B ofnacte MoHonuTHOro Be-
TOHa CYWECTBEHHO Bo3pocnu Tpebo-
BaHUWA K KayecTay GeTOHHbIX CMeceil,
KOTOpbIE, Kak NPaeBuno, 4OCTaBNAIOT-
CA C BETOHHOCMECHTENBHLIX Y3N0oB
Ha CTpoAnnowazaky B aeTobeToHoc-
MECUTENAX U NOAAKOTCA K MECTY YK-
napku BeToroHacocamm.

OcHoBHbIMK TpeBoBaHWaMuM, KO-
TOPbIM JOMKHBI YAOBNETBOPSTL Ge-
TOHHBIE CMECKH, ABMAKTCA UX BLICO-
Kan NoaBMKHOCTSL (Mapka no yaobo-
yknagwbisaemocTu I4—r15), AnWTens-
HaA COXPaHAEMOCTb BO BpemMeHu,
HepaccnawsaemocTb. K nonyYeHHsIm
13 TaKux BETOHHbIX cMeceil BeToHam
4acTo npeavABnalTcA TpeboBaHws
BbICOKOW NPOYHOCTH, MOPO30CTORKO-
CTW, KOPPO3WOHHOA CTOMKOCTH, HM3-
KOW NpoHnuaemMocTy. MposeneHHkie
WCCNeA0BaHWA U MMEKLLUMACS OnNbIT
pabotbt nokasanu, 4To UMeHHO Ta-
KuMu CBOWCTBAMM 0BnanaroT BeToH-
Hbleé CMeCH U BETOHLI, B COCTaB KO-
TOpPbIX BBEAEH MogudukaTop MB-01.
OH npeacrasnser coboii nopowko-
06pasHblit NPOAYKT Ha OpraHo-MUHe-
panbHOW OCHOBE, cogepxalnil &
CBOeM COCTaBe MUKPOKPEMHe3em
KOHAEHCWPOBAHHLIW, CynepnnacTu-
tukarop C-3 u perynatop TBEpge-
HUA.

PesynsTaTsl nccneaoBaHuin, onu-
CaHHble B HacToALWeW nyEnukauum,
OTHOCATCA K BETOHHBIM CMecam,
MMeuluM ocanky koHyca 18—22 cm.
Bbicokan NoaBMXHOCTE GETOHHbIX
cmecen ¢ Mb-01 (npu HesbicOKOM
BOAOTBEPAOM OTHOLUEHUW, PaBHOM
0.28-0,34) pocruraerca 3a cyer Ha-
n4us B CcocTase moguduKaTopa
cynepnnactugukaropa C-3: cTenexs
pPaakmxeHns, kpome sennunHe! B/T
ONpegenseTca Mapkow NpUMeHAeMOo-
ro Mogudrkaropa (kon.vectsom CMN
C-3, exogailero & ero CICTaB) u 4o-
31poBkol MoaudwkaTopa B cocTase
GeToHa.

Beicokas cTeneHb coxpaHsemo-
CTW BETOHHOR CMmecu ¢ Moguduka-
TopoMm MB-01, TpancnopTupyemoii 8
aetofeToHocMecuTene, ocoBeHHo B
CpaBHEHMMW ¢ GETOHHOW CMEeCbID, U3-
FOTOBNEHHOW Ha 0ObIMHOM NOpTNaH-
AuemeHte ¢ Cl C-3, nokasaHa Ha
puc. 1.

BuicokonoaesuxHbIe U NWTbie Be-
TOHHbIE CMECH C MOAU(MKaTOPOM
MB-01 oBnaaator Sonee eblcokoi
CBA3HOCTBLIO NO CPaBHEHWK ¢ BeTOH-
HOW cMecbio ¢ ClM C-3 1 npakTuuec-
KM H& paccnavealoTcs U He oThens-
10T BOAbI, A2BAA BOIMOXHOCTE NoNy-
4aTe OAHOPOLHBIR BETOH BHE 33BuU-
CUMOCTU OT BbICOTEI BeToHMpyeMoi
KOHCTPYKUWW. MoaTBepXAEHWEM 3TO-
MYy Cny¥aT faHHble, NoNy4YeHHble
npu UCCNenoBaHUU O4HOPOAHOCTM
BeToHa, M3roToBNEHHOMD ¢ Moawnw-
karopom MB 10-01 u ynoxenHoro B
Teno BypoHabueHoW ceaw (BbicoTOi
24 W) Npu CTPOUTENLCTRE nyrenpo-
BOAa Ha nepecevedwy MKAQ ¢ Ca-
BEnOBCKUM HanpaenenneMm Mockos-
CKOA xenesHoi aoporn. Betonupo-
BaHWE NPOU3BOAWIIOCE METOAOM CBO-
GoaHoro cbpoca. OavopoaHocTs
Betona onpeaensnu no nokasare-
AM NPOYHOCTK NPYU CHKATUK M NNOT-

E.C.CUITNHA, A.B.LUEVIH®ENE, kaHdudams! mexs. Hayk, H. @ XKUMYIEB, unx. (HUWDKE);

UpUKaTopom

HOCTH KEPHOB, BbIGYPEeHHBIX NO BCEl
BbicoTe cBau. lMonyyerHble peayns-
TaTbl, NpeAcTaBnNeHHble Ha puc.2,
CBUAETENLCTBYIOT O BLICOKON OfHO-
poaHocTH BeTowa.

fpuBeaeHHLIid pesyneTaT nog-
TBEPHAANT AaHHbIE NO onpefene-
HUID KOMNWYeCTBa BOALI, HE CBR3AH-
HOW B Npouecce paHHeil cTagum rma-
paraumm UeMeHTa. JKCnepuMmeHT
Bbin nocraeneH cnegywowum obpa-
30M. FOTOBUNUCH UEMEHTHbIE NaCThI
C PasNuyHbIM KONWYECTBOM MOIM-
tpukatopa ME 10-01, a Takxe ¢ CIN
C-3 B kauecTBe aTanoHa. Pacxoq es-
XyLero (UeMeHT + MB) u BOJOTBEp-
A0€ OTHOWeHwe, pasHoe 0,33, mo
BCEX CNy4anx OCTABANWCh NOCTOAH-
HbeIMU. Nepemelwnsanme npowaeogu-
Nock B TeveHue S MuH. Ann kamgoi
Y3 NPMrOTOBNEHHbLIX NacT onpegens-
N pacnnel8 ¢ NOMOLbLIOD METaNNKU-
HECKOro konbua auametpom 70 Mm,
a Takke NoCpeaCcTBOM UeHTPUdyru-
POBaHMA B TeveHUe 5 MUH npwu cko-
POCTW, BBIGPaHHOA 3KCNEpUMEHTab-
HBIM NyTeM U paeHOi 3 Thic. 06/MUH:
3arem OTXKMMaNK HecsA3aHHyo Boay
W 3aMepsRnu ee KONUYecTeo. Mapan-
NenbHo Benu emayansHoe Habnwope-
HWe 33 NpoUeccoM BOAOOTAGREHWS
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Bpems mpaxcnopmuposanus Hemonnod cMecu, 4

Puc. 1. Mamenenme nnacTuuHocTH GeTOHHbIX CMeced Bo BpPeMeHM

T — BemonHan cMecs Ha yucmom uemerme, 2 — BemoHHan cMmecs ¢ 10% ME 10-01 macece:
uemenma,; 3 — Bemonnas cmecs ¢ 15% MG 1 0-01 macce yemenma
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Puc, 2. XapakTepucTHKH OAHOPOAHOCTH GeToNa © mogugHkaropom MBE 10-01 no BeicoTe
GypoHabueHo#h cBaW NPH GETOHMpOBaHMM meTogoM ceoboauoro cBpackiBaHuA

LEMEHTHBIX NACT, HAXOAALWMWXCA B
nokoe. ;

MonyyerHble pesynstatel (puc. 3)
NOKa3anW, 4To, HECMOTPA HA 3HAYM-
TENbHBIA paskuwxanwui addexT,
NPOSABSIOWMACA faXe B CpaBHEeHWN
¢ CN C-3 u ycunueawwmiica no
MEpE yBENUYEHWA N03UPOBKU MOAM-
uKaropa, KONWYECTBO OTXATON Npy
LeHTpudyrnpoBaHum, T.e. HecensaH-
HOW BOAbI yMEHbLLIAETCA, NpUYEM
TeM B Gonbled cTenely, Yem Buille
Acavposka MB 10-01. LleMeHTHEle
NacTkl, U3roTOBNEHHEBIE C MOAUGPUKA-
TOPOM M HaXOAALWMWECA B NOKOe, He
NOK23aNN HUKaKWX NPU3HAEKOB BOQO-
OTAENEeHUs.

Mpw HeobxoauMacT NnonyyeHus
BbICOKOMOPO30CTORKUX BETOHOB C
MB-01 B ux cOGTaB [ONONHUTENBHO
BBOAAT CTpyKkTypooBpasyowmue fo-
GaBkn BO3AYXOBOBNEKAOLWErD WK
rasoBbIAENAWEro AedcTBUA. Tu-
MUYHBIM NPEACTABUTENEM NEpBbIX
aenAerca CHB, gocrarouro uvacTo
NPMMEHAEMan B CTpouTenscTee, B
CBA3U C 3TUM NPEACTABUNO MHTepec
uccnenoeats A PeKTUBHOCTL ee
MCNoNL30BaHWA moanduLMpoBaH-
Hblx GETOHHBIX cmecsax. B gavHom
3KCNEPUMEHTE Pacxop UEMEeHTa Co-
crasnan 470 krim3, moaudmkaropa

4

Puc. 3. Bnuanue nosupoeku ME 10-01 Ha
CBA3AHHON BOALI NPH MX UeHTPUdyrHpos

a)

g % 8

Pacnnsia, Mu
B B

8

(=]

B/Bx100, %
=]

MB 10-01 —47 u 72 kr/m3 (10w 15%
MacChbl LEMEHTa COOTBETCTBEHHO).
Hobaeky CHB sBoAvnu B BeToHHY
CMeck B kKonuyecree ot 0,005 no
0,037% maccel Baxywero. Monyde-
Hbi Cnejylowne pesynsTaThi,

HecMoTps Ha BbICOKYIO BA3KOCTH
BeTonHbIX cMeced ¢ MoandukaTo-
POM, WX BO3[lyxOBOBNEYeHue gocra-
TOYHO WHTEHCUMBHO pacTeT no mepe
yBENUYEHWA N03upoBkM Aobaskw
(pvc.4). Moatomy npu n3roToRNEHUK
MOOUDULNPOBAHHLIX GETOHHBIX
CMEeced cregyet TWaTenbHo cobnio-
4aTb BLIBpaHHyK 4nNS JaHHOK Tex-
HONOrMK npovasogcTea GeTona fo-
suposky CHB, oBecneunsawowyio
Tpebyemyo BennuMHY BO3AYXOCO-
AepxaHnA. HeaHauyntensHbln pas-
Bpoc, uMerowuiA MecTo npu Tpex 3a-
Mepax ANA Kaxaoh AO3NPOBKW [o-
BaBku, CBUAETENLCTBYET O BLICOKOW
OAHOPOAHOCTH GeTOHHLIX cMmecei,
M3rOTOBNEHHBIX C MOAMMDUKATOPOM
MB-01 u Bo3gyxoroBnexalowei fo-
Baskod CHB.

WHTepecHIi, B TOM YUChe ¢ Tou-
KM 3pEHUA NPaKTUYECKOTO KCNONB30-

P

4

10 15

Hoaupoexa MB, %

-\

N TN

10 15

Hoatpoaxa MB, %

PACNAbLIB UEMEHTHBI'. NACT (a) M KONUYeCTRO He-
aHuu {6)

B — xonuvecmso eodsi, nowediwee Ha samec; By — konuvecme » Heceszannoll 80dsi, omdenya-
LUBECH NPU YeHmpubyauposaHuL
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Puc. 4. Bnuanwe goawpoexu CHB Ha BozpyxocoaepxaHue be-

ToHHbIX cMeced ¢ ME 10-01 8 konw4ecTee 10% Maccel LeMeHTa

BaHWA, PE3YNLTAT NONyYEeH NpU U3y-
YeHUW BO3gyXocoaepKaHus GeToH-
HbIX CMECEN, N3rOTOBMNEHHbIX C pas-
DWYHBIMKM A03UPOBKAMK MogutuKa-
Topa MB 10-01 u goCGasku CHE
(puc.5). Okazanocs, YTo yBENUUEHHE
Aoc3upoBku mogucukatopa ot 10 ao
15% 3HayuTenbHo, Ha 1,2-1,8%,
CHUMAET BO3AyxocofepxaHue bBe-
TOHHOW CMecW. 3TO MOXET ObiTb
obwaAcHeHo Bonee BLICOKOA BA3KOC-
Telo cmecu ¢ 15% MB, cneactevem
Herg ABNAETCA 3aTpyAHEHWE NpoLUec-
Ca 3axsarta BO3fyxa Npu nepemMeLlu-
BaHWMK. ITOT 3PDEKT ACNKEH Yuu-
ThIBATLCA B NPAKTUKE NPUMEHEHWA
MogudpukaTopa: AnA Kampoon goau-
poeku ME-01 onTumaneHas BeEnUYK-
Ha BO3AYXOCOAepMaHuA BeToOHHOM
CMecu AOCTUFaeTCa 3a CYET npume-
HEHWA COOTBETCTBYIOWER 403UpoB-
kM CHB. Konusectso nocnegHed
cneayeT ysenvuwveaTb No Mepe poc-
Ta cogepxaHna Mogudukatopa MB-
01 8 cocTaBe BETOHHOR CMECH.
JocTaeka GeTOHHBIX CMecer Ha

10

[+ 15

HAoxwpoaxa ME 10-01, % om L}

Puc. 5. Bnuaxuue konuyectea M5 10-01 Ha BoaayxoconepxaHue

BeToHHOW cmeck ¢ goBaexkoi CHB

1 — Gemowneie cmecu ¢ dobaekold CHB-0,010% maccer (LI+MB);
2 — BemonHbie cMecu ¢ dobaarod CHB-0,015% maccw! (Lj+MEB)

CTPOWKKM B aBTOBETOHOCMECHTENRAX,
2 TaKke BBEAeHWE B cMecH Jo6aBku
CHB HenocpeacTBEHHO Ha MecTe
BETOHWPOBRAHWUA NPUBENKU K Heobxo-
OUMOCTH OLEHKU WX OAHOPOAHOCTH
(c To4kKM 3peHuA BO3AYXOCOAERXa-
HWR) BO BDEMEHW B npouecce nepe-
MelumeaHua. PesynkTarkl 3KCnepu-
MEHTa, NpeacTaBneHHbIe Ha puc.6,
CBUAETENLCTBYIOT O TOM, YTO BETOH-
Hbl€ CMECH, U3TOTOBNEHHBIE C MOAM-
dukaTopom MB 10-01 u Bo3ayxosoB-
nexawuwen pobaskoi CHB, cTako-
BATCH NPAKTUYECKN OLHOPOAHBLIMMK
yepes 15 mMuH Nocne Hadyana nepe-
MelMBaHWA 8 aBTobETOHOCMECUTE-
ne.

W3 BCEX M3BECTHbIX B HACTOALLEE
BpEMA CTPyKTypoobpazyowmx foba-
BOK HanBonee achdekTHBHON C TOY-
KW 3pEHUA NOBbILLIEHWA MOPO3ACTON-
kocTu BeToHa senaeTca rasoobpaly-
lowan gobaska KpeMHUAOPraHuyec-
Ko wuakoctH 136-41 (GoiBw. MHOK-
94). 3kcnepumMeHTel Guinu NpoBege-
Hbl Ha BETOHHBIX CMECAX ¢ PACXOOOM

uemenTa ot 310 go 490 kr/m3, pac-
xop mogudmkatopa MB 10-01 co-
ctasnan 10 n 15% maccel uemeHTa.
NpoBefieHHbIMK paHee wccneaoea-
HWAMM YCTAHOBNEHO, YTO ONTUManNb-
HbiM KonuyecTeom KOX 136-41,
ofecne4nBaloLMM BLICOKYKD MOpO-
30CcTOWKOCTE BeToHa, ABNAETCA
250 r/m3.

Mpwu nayyeHnu raaocogepxaHus
MOAMDUUMPOBAHHBIX BETOHHBIX
CMECEN C Pasnu4HbiM PacXoLoM Lie-
MEHTA MONYYEHb! pPe3ynbTaTel, aHa-
noryyHbie pesynstataMm ona Setok-
HblX CMECEH, U3roTOBMEHHBIX Ha Y-
CTOM NnopTNaHaueMeHTe; pacxon
LeMeHTa He BNUAET H3 KONWYecTBO
BblAenuBLIErOCA Bofopoga (puc.7).

HeaHauuTenbHbii paibpoc B ee-
NW4WHE rasoconepxaHua GeTOHHLIX
cMecei (oT 3,2 go 4%) ceugerens-
cTeyer 06 ux cTabunbHoM KayecTee.

PeaynbTarel, aHanoruyqsie npw-
BEAEHHLIM BbilLg ANA BO3AYXOBOB-
nekawwei pobasku CHB, nonyye-
Hbl NPY W3YYEHUN BNUAHWA A03UPOB-
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Puc. 6. UameHeHne Bo34yXocoaepKaHMA GETOHHBIX CMECER ¢ 00- ] L 0 4o b so0

Gaswon CHB v mogugpmraTopom GeToHa MB 10-01 e konuyecTee
10% macch: UBMEHTA BO BE €MEHK B NPOLECCE WX NEPEMELLWBAHUA
B asToB8TOHOCMECHTENE

1 — @ Havane ebizpy3ku Bemc 1Hold cmecu, 2 — 8 cepedune avizpyIxy
Bemonrol cmecy; 3 — 8 KOHUE 8bl2pyaku BemonHoil cMecy

Pacxod uemenma, ka/v3

Puc. 7. 3aBHCHMOCTE rasocogepxaHin 5e roHHLIX cMecei ¢ aoGas-
kami MB 10-01 (10% maccel i+MB) u KOX 136-41 or pacxoga ue-
MeHTa
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fosupoeka MB 10-01, % om pacxoda yemernma

Puc. 8. Bnuanue noznposkn MBE 10-01 Ha razocogepwanune GeToH-
HbiX CMecen ¢ aoGaskon 136-41 B kanuyectae 0,25 krim?® (pacxog

uemeHT490 krim?}

kn moguchukaropa MB 10-01 Ha Be-
nuuuHy rasocoaepwaHus GeToHHbIX
cmecen ¢ poBaskon KOX 136-41: ¢
yBEeNnWYeHUeM KonuyecTea moaudu-
katopa ot 10 ao 15% rasocogepxa-
HWe DETOHHBIX CMECEeR HECKONLKO
cHuxaetca (pwuc.8). 3r1or adpekT
oBLAcHRETCA TEM, YTO 3aMepRemMas
BENWYKMHA ‘Tasocopepxanna’ ckna-
ABIBAETCA M3 OBYX COCTABMALMX:
KONW4EeCTBa BblIAENUBLUEroCcA rasa
(scpopoga) w Bo3gyxa, BCErpa BOB-
nekaemoro 8 BETOHHYIO CMeCh Npw
ee nepemMelnBaHan. C yBenumyeHu-
EM “WWPHOCTW" DETOHHOM CMEcH (Npu
15% MB 10-01) obbem BoBne4YeHHO-
ro BO3AYyXa HECKONLKO CHUMAEBTCA,
Peaynbrarbl MCCNEeaoBaHUR Ku-
HETHKW rasoBbiaeneHus B 6eTOHHOM
CMeCH, NepemMeLlBacmoin B aprobe-
TOHOCMEecuTENe, NPeacTaBneHbl Ha
puc.9. OHKW nNokasbiBaKOT, 4TO B yC-
NOBWAX NPOBEREHHOI KCNEPUMEH-

0 45
Bpema nepemewueaHun, MuH

L] L]

Puc. 9. BNyaHKe QTN LHOCTH NEPEMELIMBaHA BeTOHHOR cMe-
cucMB 10-01 (10% maccet Li+MB) » nobaekoi 136-41 va ee razo-

conepmanve (pacxog uemeHTa 490 krim?)

Ta razocogepxanue JOCTUraeT Mak-
CUManNLHON BeNU4YnHel Yepes 30 MuH
nocrne Havana nepemeluMsaHus. Mpu
AanbHeWwem nepemMewnBaHumn
(BNNOTL A0 1,5 4) OHO OCTAETCA Ha
NOCTOAHHOM ypoBHe. Cneayer oTMe-
TWTb, OQHAKO, YTO CKOpPOCTb 3TOFO
npouecca 3aBucuT OT TeMneparypsl
DeToHHO cMmecw,

BeiBOALI

1. Mogudmrkarop MB-01 gaer
BOIMOMHOCTb NONYJYaTL HEpaccnan-
BAWLWMWECA BbICOKONOABVKHLIE Y
nuTble GETOHHBIE CMecK (¢ MapKo#
no yaoboyknaaovieaemocty M4-M5)
BbICOKOA CTENEHW COXPaHASMOCTH.

2. Beicokan cTenexdb CBA3HOCTH
GeTOHHBIX CMECEeN, U3rOTOBMEHHBIX C
mogucbukatopom MB-01, nogreepx-
AeHa pesynsTaramu WccneaceaHws
oaHopogHocTH BeToHa, BuibypeHHo-

ro w3 Tena BypoHabueHOR ceau Bbi-
COTOW 24 M, 8 TAKKE CHWKEHUEM KO-
nu4YecTea OTXKartown (HeceA3aHHOW)
BOAbLI, ONPSASNEHHOro METOAOM LEH-
TpudyrupoBaHua moguduumMpoBan-
HbIX UEMEHTHBIX NACT, N0 CPaBHEHUID
C UEMEHTHOW NacTOR, W3roTOBNEHHOR
¢cCnC-3.

3. BeToHHsIe cmeck, MoaUEULK-
posaHHbele MB-01, B TOM yucne ¢
BO3AYXOBOBNEKAWWUMK WNK rascob-
pasyrowmmn nobaskaMu B CBOEM
coctaee, oBnagalT BbICOKOW cTene-
HbIO OAHOPOGAHOCTH.

4. MpuW M3IroTOBNEHMM BBICOKOMO-
po3ocToikux GeToHoB ¢ MoAWdUKa-
TopoM MB-01 B cocTtas BeToHHbIX
CMecel cneayeT BBoguTb aobGaeku
cTpykTypoobpasyowero AedcTens,
ONTUManbHas Ao3UPOBKA KOTOPLIX
3aBMCUT OT pacxoga mogudukaTopa
W pacTeT C YBEeTWHeHWEM KONWYecTea
nocneaHero.

CTPOUTEJIBHOE MNMPOU3BOACTBO

C. A AMBAPLIYMSAIH, kand. mexH. Hayk (BAO "Mocnpomcmpoii”)

YTenneHue WUTOB rperLen onanyoku anst 3MMHero

OeToHMpOBaHUA

Onanybka ans BeToHuposaHus
MOHOSWTHbBIX KOHCTPYKUWA B 3UMHUX
YCNOBUAX AOMKHE BbiTe, Kak npasu-
no, MHorouyenesoi, T.e. obecneyu-
BaTb BO3BEAEHWE HE TOMBKO KOHCT-
PYKUMIA C PA3NWYHbIMK reOMeTpuYec-
KMMIK pasmepamun, HO u 0bycnoBuTe
BO3IMOXHOCTb 8blASPXUBAHWA TBEP-
Aewllero BeToHa nNpu pasHeiX Tem-

6
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NepaTypHelX pexumax Ao npuobpe-
TEHWA UM 3382HHON NPOYHOCTH,

PaccMoTpum HECKONBKo ynpo-
LUEHHO 3TW PEXUMEIL,

B HacToRwee spema MHoOrue
CTPOMTENbHLIE Oprasuaalun npume-
HAIOT Npyu GETOHMPOBAHMM COBpE-
MeHHY onanyBky, AOCTaTOMHO [O-
poryl, Hepenko NPUobpPETEHHYD ¥

3apyGexHbix hupm 3a sanoTy. Mo
IKOHOMMWYECKUM CoObpameHuam Ta-
Kyio onanyBky HeoBxogumo abopa-
YMBaTL Kak MOXHO BeicTpee. MNoaTo-
MY NPOACMKUTENBHOCTE BBIAEPMM-
BaHWA B Hei* BeToHa go npugbpete-
HUR UM 33/, aHHOW NPOYHOCTH AOMK-
Ha ObITk 110 BO3MOXHOCTM Hebornb-
woi. 310 TpebyeT WCNONL3IOBAHNA
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KOPOTKMX TEMNEPATYPHBIX PEXUMOB
Tennosow 06paboTkn BeToHa ¢ Bone-
LWOK CKOPOCTBLIO NOALEMa TEMNEPA-
TYpbl, C NPeAensHO SONYCTHMbIMK
TEMNEpaTYpPOA W30OTEPMUYECKOro
Nporpeea W CKOPOCTLIO M0 OCTbiBaHVA
MO OKOHY3HUK aKTWBHOD NPOrpeBa.

CornacHo AEeWCTBYOLWMM
CHuM*, ckopocTk nogkema Temne-
paTypbl BeTOHa MOHONWUTHbLIX KOHCT-
PYKUWA € MOAYNEM NOBEPXHOCTW A0
4, ot 4 o 10 m Gonee 10 M~ He gon-
¥Ha npesbllWaTth COOTBETCTBEHHO
5,10 v 15 °C/y, TeMneparypa usoTtep-
MUYECKOre nporpesa GeToHoBR Ha
NopTrnaHiueMeHTe AonKHa BbiTh He
Bonee 80 °C, ckOpOCTb OCThbIBAHMA
GeToHa B KOHCTPYKUWAX C MOAynem
cooTeercTeeHHo 5 1 10 °C/y,

PacnanybnueaHue nNporpetbix
KOHCTPYKUUA C MOAYMNEM NOBEPXHO-
CTW He Bbie 5 M~' 1 apMUpOBaHN-
em ao 1, no 3 n Gonee 3% gonycka-
€TCA NpKU pasHule TeMnepaTypsl Ha-
PY¥HbIX cnoes GeToHa K OKpyXaro-
wero eo3gyxa He Gonee 20, 30 w
40 °C, a ¢ Moaynem NCBEpPXHOCTH
cebiwe 5 M~ npu pasHuue Temnepa-
Typbl cooTBeTcTBEHHO 30, 40 W 50 °C,
Mpu Takux napaMeTpax TeMneparyp-
Horo pexuma, obecneywBawwero
npuobperenne GetoHom 70% Ry,
NpOgCMXUTENBHOCTE NOABLEME TEM-
neparypel GeToHa cocTaeuT ot 5 Ao
15 4, n3oTepmMUYECKOro nporpeea B
Cny4ae UCNoNb3CBaHWA LEMEHTA
STOPOW rpYNRbl aKTWBHOCTKY NPK TeN-
nosow obpaboTtke — Ao 114 U OCTbI-
sanua BetoHa go 10 °C B KOHCTPYK-
uvax ¢ M_ no 5 v Gonee 5 m~! coot-
BETCTBEHHO 2,3..45 4 M 1,8.3 4.
CyMmapHasa npogonXuTenbHOCTh
TeepgeHma 6eToHa B onanybke co-
crasvT ot 18 go 30,5 4. Cnegyer
OTMETUTL, YTO NPOYHOCTE BeToHa,
Tpebyemasn ykazanHeim CHulM nepen
33MOpaMUBaHUEM HECYLLMX KOHCT-
PYKUWA, cocTaBnaeT He MeHee 70%
R,g W, kKak npasuno, ycTasaenuea-
£TCs B KayecTBe MUHUMANLHOM 40-
nycTUMOR nepen pacnanybnueaHu-
&M BEeTOHa Ha3BaHHbIX KOHCTPYKLWA.
370 noseonseT obecnedyuTe obopoT
aonanybku B TeveHue 1,5-2 cyt

Mpu anekTporepmooGpaborke
GeToHa, B TOM yMCne NpU 3nekTpo-
nporpese, oGorpese B rpetoLye ona-

* CHuM 3.03.01-87*. Mpaswna npou3sog-
cTea w npwemkn pabior. Hecyws 1& W orpama ai-
Wpre koHCTpykumik. M, Ctpolnsaar, 1952

nybke, oGorpese C NOMOLLLIO rpeto-
LKMX NPOBOSOB WU T.N., Npu Haubonee
KOPOTKWUX TEMMNEPATYPHbIX PEXUMAX
TpebyeTcs 3HauuTenpHo Bonblian
BNEKTPMYECKAS MOLHOCTL, YeM Npu
ANUTENbHbBIX peXuMax. 3To Adneko
He Bcerda MoryT obecnednTs CTpou-
TeNbHbIM OpraHU3auMaM anekTpo-
NOACTaHUMWK B TOPOACKWX KBapTanax,
Ha AEWCTBYIOWMNX NPOMBILLIEHHbIX
NpeanpuUATUAX U B CENbCKOW MecT-
HOCTU. KpaTKOBpPEeMEeHHbLIE PeXuMbI
RBNAIOTCA Takke Hanbonee aHepro-
EMKUMK — © pacxofoM 3nekTpo-
JHepruu qo _46 kBT-4/m3. Benea-
CTBWE 3TOMD Takue TemnepaTtypHole
peXUMbl AanNeKko He BCeraa npuem-
nemb! B NpaKTWKke 3umHero BeToHu-
pOBaHUA.

TeMmneparypHbie PEXWUMbI C He-
BLICOKUM NOOBEMOM TEMNepaTyphbl
GeroHa, npumepro ao 40 °C, v noc-
neaylwmum MeaneHHbIM TEPMOCHBIM
OCTLIBEHUEM ABNAKTCA HaUMeHee
3HEProeMKUMH (C pacxogoM 3NeKT-
poaHeprun 25...30 kBr-u/m3). OgHa-
KO NPOAONXUTENBHOCTb TBEpPAEHMA
GETOHA B KOHCTPYKUWK C M =12 M1
B onanyBke go npuobpetesua um
70% R,g pocturaer 5 cyt, a obopor
onanybku MOXeT ocyLWecTBNATLCA
He MeKee 4em 3a 6 cyT. CnegyeTt oT-
METUTb, YTO B NPaKkTHKe 3uMHero Be-
TOHWPOBaHWS B BonbLWWHCTRE CNyYa-
£B WCNOMb3YKT TEMNepaTypHbIe pe-
KUMBI, 3ZHUMEIOWWWE NPOMENKYTON-
Hble NonoXeHWa Mexay Haubonee
KOPOTEMMH W HAUMEHEe 3HEeproem-
KUMU.

Bcnegcteuwe Toro, yto npegens-
HO QONYCTUMbIE 3HAYEHWA CKOPOCTH
nogbemMa remnepaTypbl GeToHa u
TEMNEPATYPLI U30TEPMUYECKOrD Npo-
rpeBa orpaHW4YeHbl NONCKEHWAMK
CHwWIN, a AnUTensHOCTL M30TepPMU-
Yeckoro Nporpesa onpegensercs
HeobXoMMOCTEK QocTrKeHun BeTo-
HOM 3343HHON NPOMHOCTH, C UENbID
YMEHbLUEHWS NPOACIKUTENBHOCTH
TBEpAeHun DeToHa B onanybke cne-
AYeT COKpaLaTe BPEMA ero ocThiga-
HUS, HE NpeBbIWas npu 3TOM CKo-
POCTb OCTLIBAHWA, YCTAHOBNEHHYK
CHuN. 31a HeoBXOAUMOCTL AWKTY-
€T NPUMEHEHWE 3HAYUTENBHO MeHee
aPPEKTUBHOrO yTENNeHus onany-
Bo4HbIX WMTOB, Yem AnA cbecnede-
HUA MEANEKHOro TePMOCHORO OCThI-
BaHWA KOHCTPYKUUK. O4eBUOHO, YTO
HeoBXoAuMan Npu KpaTKoBpeMEH-
HbIX TEMNEPATYPHbLIX PEXUMAX 3Nek-
TpotepMmoobpaboTkn GeToHa npe-

AenkHO AONYCTUMAaR CKOPOCTb OCThI-
BaHWA He moxeT BuiTh peanuioBaHa
B onanyfke C Takwm Xe yTenneHu-
eMm, Kotopoe TpebyeTca B cnyvae
TEPMOCHOrO ocThiBaHuAa GetoHa. He
NOANEXAT COMHEHWIO, H4TO ANA KaX-
AOrC TEMNEpaTypHOro pexXMMa nex-
TpoTepmoobpaboTkn BeTOHa UMETL
onanyBoyHbIe WKUThI C COOTBETCTRY-
HOLLIMM TONBKO 3TOMY pPeXWUMY yTen-
NeHWem CTpoUTeNkLHan opraH3ayus
HE MOMXET.

Mpennaraercsa cnegyowee pe-
WeHWe 3TOW 3a8a4u.

MNMockonbky BeCemMa NPORONKK-
TENBHOE TEPMOCHOE BbIASPHUBAHKE
6eToHa B COBpPEMEHHOW J0poroi
onanyBke, kaKk NpaBuNo, IKOHOMM-
yecku HeuenecooBpasHo, To AnNA
atoro cnocoba BbiAePKUBAHKA CTPO-
MTENbHOW OpraHn3auun cnegyet
NpPeaycMoTpeTb MUWHAManNbLHO Heob-
X0AUMOE KONMWYeCTBO MeHee aopo-
roiA onanyGku ¢ s heKTUBHLIM yTen-
NEeHNEeM, COOTBETCTBYIOLLMM KO3hhn-
LUMeHTy Tennonepeaaqu 1 Br/(mZ-°C).

B cny4anx, Korfa anekTpoTepmo-
obpaboTka BeToHa ocywecTenseTca
NC KOPOTKMM WNKU BO BCAKOM Cnydae
HE OYeHb NPOAOIMKUTENbHBIM Temne-
paTypHbIM peXumam, koahhuumesT
Tennonepenasyu onanySouHbIX WK-
TOB A0MKEH COCTABNATL NPUMEPHO
4 B1/(M2°C), yTo oBecneynsaer
npuMeHeHne gaHeps! TONWWKHOM
20 mMm.

YTenneHHsie wuTkl ¢ Koadduum-
eHTOM Tennonepeaaun 1 Br/(m2-°C)
NO OKOHYAHWM M3CTEPMWYECKOTO Npo-
rpesa cnegyer AeMOHTUPOBAaTbL W
YKPbIBATE OFONEHHBIE NOBEPXHOCTK
NpOrpeTon KOHCTPYKUMKA CNoem py-
NOHHOro Marepuana, Hanpumep, no-
ponoHa TonwwuHOWA npumepHo 8-10
MM NuBo OAHUM WNKM HECKONbKUMK
cnoamn Gpesenta. TonwmHa mare-
pHana ANA yKpbITUA OroneHHow no-
BEpXHOCTH GETOHa 3aBMCHT OT Tem-
nepaTypel U30TEPMUYECKOrO nporpe-
B2 W HaPYXHOro BO3Ayxa, T MoAy-
Nf NOBEPXHOCTH OCTRIBAIOWEH KOH-
CTPYKUMK W KoadhdbuumeHTa Tenno-
NPOBOAHOCTU NMPUMEHAEMOTO yTen-
nuTena, oHa gomkHa obecneuuTb
OcThIBaHKe DEeToHa €O CKOpOCThID,
YKa3aHHOW Bbllwe W COOTBETCTBYH-
Wei CHuN.

ManoxeHHan TEXHONOrUA aUMHe-
ro GETOHMPOBAHMA YCNELWHO NpumMe-
HAETCA NPK BO3BEAEHWW 34aHUIA K3
moHonuTHore BeroHa B Mockee ¢
1986 r.



3ABOACKOE NMPOU3BOACTBO

M.5.KPAKOBCKUIA, 3-p mexw, HayK, npo. (HIKTE Onmumusayus AO); M.U.EPYCCEP

KaHO. mexH. Hayx (HUKE)

9BM-nporpamma ANA KOHTponsA, yyerta u perynuposanus

npousBoacrea 6etoHa

B HMKTE ‘ONTUMU3ALINA" paspaboraHa nporpam-
Ma ans 3BM “BETOH". Ee WCNONb30BaHWe Ha 3aBogax
XBW u TosapHoro BeToHa nossonsier cHuanTs pacxon
HEMEHTa W aBTOMaTU3NPOBATL MHOr e Tpynoemkmre npo-

ctaBoe 6eToHa; yyeT obvema Boinycka GeToHa u pacxo-
Aa marepuwanoe. Mporpamma NPpegHasHayeHa Ans cne-
ayuwux ueneir:

1 ABTOMaTU3NpOBaHHOMD TEKYLIEro CTaTuCTHYeCKo-
rO KOHTPONA NPOYHOCTYM BeToHa cornacHo MOCT 18105-
86 [1] (Bbinonxexme HE0OX0AWMBIX TpeBosaHuii i NPOMHO-
CTW SOCTUIEETCA NPM MUHMMENBHOM pacxane uemenra);

2. ABTOMATM3INPOBAHHOTO TEKYLIero cratuecTudecko-
0 KOHTPONA cpeaxen nnoTHocTu Nerkoro u sveucroro
6eToHoB cornacko MOCT 27005-86 [2];

3. CratucTuyeckoro KOHTPONS NPOYHOCTM U cpenHei
MNOTHOCTH B HavanbHbIiA nepuog u OTAENEHbIMU NapTH-
AMM;

4. ABTOMaTU3IWpPOBaKHOrO Ha3Ha4YeHus cpepHero
YPOBHS NpoMHOCTW, HeoBxoaumoro ANA cTatucTuvecko-
fO KOHTPONS, NO pesynsTatam Bcex BUAOE NposoavuMoro
KOHTpONs (0TnycKHOM, NEPEAATOMHON W NpoekTHOI npoy-
HOCTH, NPOYHOCTW Ha pacTaxeHue u CxaTue, no obpas-
LaMm U Hepaspyliawmmu METOAaMu U T.n.);

5. Begenwus XypHana v aBToMatuaupoBaHHoi obpa-
GoTku peaynesTaTtos WCNBITaHWH, BbINONHEHHBIX Ha ofpas-
Uax wnu Hepaspywawoiwmumm MeTogamu:

6. AsTomarnauposanHoro NOCTPOEHUA KOHTPONBHBIX
Kapr;

7. ABTOMaTM.':IHpDBaHHOF‘O NOACYETa BHYTPUCEPUIHOI
Bapvauuu oﬁpaauos-ﬁnuaneuoa;

8. Begenus XypHana xapaktepucTuk MaTtepuanos,
Heobxogumsix gna noatopa HOMUHANBHBIX COCTaBOB TA-
Kenbix 6eToHoB, a Takke ANA TEKYLIER KOPPEKTUPORKM
COCTaBOB TAMENbIX, Nerkux u ANeucThix BeToHos:

9. ABTOMaTU3MPOBaHHOM noabopa HOMUHANBHBIX co-
CTaeos Taxensix 6eToHos:

10. Koppektuposku cocrasos 6eToHoB — asTomary-
3UpoBaHHOW Ans Taxenoro GeTona W "pydHoi” gns ner-

3A0AHHLIM 3HaYeHUAM npu MUHUManbHoM pacxone ye-
MeHTa;

11. Yuera pacxogos matepuanos — no BCeMy npo-
U3BOACTBY U Ha Kaxgom TEXHONQrMYecKom KOMNnekce;
Pacyet seayT no akTuveckum COCTaBaMm, ucnone3osan-
HbIM ANA NpurotoBneHus GeToHHOI cmecy B Pa3Hbie gHu

y4€Te pacxona marepuanoa:
13. Yuera npuxoga u OCTaTkoB MaTepuanos Ha nio-
Goi 3anaHHLIn MOMenT BpeMeHu;
14. Beisoga Ha neé4aTb Bcex HeoBXxoaUMBIX ABHHbIX;
15. ApxuBupoBaHus 1 COXpaHeHWn QaHMbix, yaane-

HUA WX Npu HeoGXORMMOCTM K3 NporpamMmsl 1 Bo3spa-
LWeHWA faHHbIX B nporpaMmy.

B cratbe onucans CTPYKTYpa nporpammei i 803mMosx-
HOCTH, npegocTasnsemsie nonbaoBaTen:o.

Mporpamma cocrouT n3 CNeaywux OCHOBHBLIX 6Ao-
Kos: Mponasancso, Cxema, Pesynetamsi, Cocrags), Hokymen-
OTpWM canepxanque kaxaoro us Gnokos.

B Gnoke “NpoussoncTeo” nonk3osarens nepeuncna-
€T Ha3BaHuA TeXHONOrMYecKux KOMNNeKCoBs, ykasbisaer
UéXa, TexHonorueckme NuHUM u KOHCTPYKUMK Kawgoro

€TCA paBHbiM 85% OTNYCKHOW NpoyHocTH;

HOMWHaNbHLIA cocTas Beroma; mapku no MOpOo30-
CTOAKOCT W BoAoHenpoHuyaemocTH, ecnu kK BGerony
NpegbLABnAnTCA CooTBeTCTRYIOWMeE Tpebosanus;

SHaYeHnA Tpebyembix nokasartenen yAoBoyknagei-
BAEMOCTU — ocagkn KOHyCa unu mecTkocT, 3anasae-
MbIX YMCnoM unu MapKou:

NoKaszaTenu Tennosoii oBpaboTku (Npn ee Hanuyup
Ans cBopHbix KOHCTPyKUMi) — rpynna UeMeHTa no ag-

rPanyMpoBOYHOMR 33BUCUMOCTH, KOnuYecTso KOHTpOnK-
Pyembix yyacTrop KOHCTPYKUMM, KoapbuuuenT %y

BUA Nerkoro unu suemcroro GeToHa ana wasnave-
HUR Tpebyemoir NNOTHOCTH, HC pMupyemoe dHaveHue
NNOTHOCTH, Nokasarenu ans CT ATUCTMYECKOrO KOHTPONS
NAOTHOCTY Nerkoro unu syeunc, oro GeTona paguonaoron-
HBIM MeTofoM (ecnu Beferca Takoi KOHTponb).




Bcero nporpamma nossonner BECTW 14 BUAOB KOHT-
pPONs NPOYHOCTH M 2 BUAA KOHTPONA NNOTHOCTH.

B 6noke “Cxema” nonbacearens yKazblBaeT cnegy-
Wwue AaHHbIe, OTHOCALUMECA K CXEME CTATUCTHYECKO-
IO KOHTPONS NPOYHOCTIA W NNIOTHOCTY B BLIGPaHHOM KOM-
nnexce:

AaTbl HaYana v KOHUa KOHTPONUPYeMOro U aHanuau-
PYEMOro NepuoaoB; NP1 3TOM ECNK aHanuaupyembli
nepuog He ykasaH, TO OH CHWTAETCH HadvanbHbiM nubo
KOHTPOMNb BEAETCH OTAENbHBIMK NapTUAMMK;

HUCNO CMeH B kawpom pabovem gHe (paboyne gHu
nporpamMmMa ykasbiBaeT aBTOMaTUYECKM);

A8Tbl U CMEeHbI Ha4Yana W KoHUa Kaxaon naptum,

4MCNo 3aMecos WM YMCno npob 13 kaxaoro 3ameca;

4UCNO cepuin 06pa3yos, U3rOTOBNAEMBIX M3 OAHOM
npobbl (NpoLect 3anonNHeHWs BCEX AaHHBIX ABTOMATU-
3MpoBaH).

B Bnoke “Peaynsratel” no aanpocy nonbaoeatens
nporpaMmMa asTOMaTUYeCKW BbIMUCAAET nokasatenuy 3a
aHanusupyemeiit nep1og, HeoBxoaumsie ans paboTsl B
KOHTponupyemom nepuoge. OnpeaenstoTcs koadpuum-
EHT Bapuaunn NpovHoOCTY, Tpebyeman NpoYHoCTL, cpea-
HWA YPOBEHb NPOYHOCTH, BEPXHUE npegynpeauTensHsie
FPEHNLLI NPOYHOCT U KOIhDUUMEHTa BapUaLIMK NPOY-
HOCTW. Mpu HECKONBKMX BUAAX KOHTPONS CpefHuid ypo-
8EHb NPOYHOCTH HA3HAYAETCA € Y4ETOM peaynkTartos
BCEX BUAOB KOHTpONA. MNpu TekyuieM KOHTpone nonb3o-
BaTenb BHOCUT B 0a3y 4aHHbIX Pe3ynLTaTbl UCMbITAHWU
06pa3ayoB Unu pesynsraTthl OTAENbHbIX U3MepeHuid (npu
HEpaspyluawwmx MeTodax). MporpamMmma asToMaTHYer-
K ONpefenaeT efAnHWYHLIE NPOYHOCTM WM NNOTHOCTY
(cpeaHee 3HaueHue B cepum), NPOYHOCTL W Koapduum-
EHT Bapnaumnu GETOHA B NaPTUX K NPUHUMEET pelueHue
0 npuemke unwu Opakoske napruu. Kpome Toro, nporpam-
Ma faetT coobLeHnA — pexkoMeHgauuu no perynuposke
npouecca. Hanpumep, coobulerre MOXeT UMeTb BUA;
‘TP KOHTPONE OTNYCKHOW NPOYHOCTM naptua Ne 123
3abpakosaHa: cpeaHnn npodHocTs 28,4 MMa Hxe Tpe-
Byemci 29,6 MMa. Mockoneky 10 npeablayLmx napTui
Belnu NpuHATLI, BMEWATENLCTSO B TEXHONOrMYECKUIA
npouecc HeyenecoobpasHo" vnu "Srauenue Koadgu-
UWEHTA NPEBLILLEHUS CPeAHER NPOYHOCTH B NPOEKTHOM
BO3pacTe 3a KoHTponUpyeMbiv nepuon 1,19 Gonblwe npe-
AENBHOrO 3HaYeHWs 1,15. PexomenayeTcs npuHATL Mepsi
N0 CHWKEHWIO NPOMHOCTY BeToHa B NPOEKTHOM BO3pac-
T ¥ 3KOHOMWW LemeHTa" u T.n. MNpu KoHTpone BUAOE
NPONHOCTEN NporpamMma AaeT CBOAKY Boex peayneTarTos.
AHanorM4YHo NPoUCXoaUT KOHTPOMNb OTAENBLHLIX NapTuit
v B Ha4anbHbii neprog, Mpu Tekylem KORTpOne Nonbao-
BaTenb BHOCWUT Taloke peaynsTaTbl KOHTPONs yaoboyk-
NafblBAaeMOCTU — 3IHAYEHWA OCaAKM KOHYCA WM WecT-
KOCTH.

Mo pesynetatam koHTpons nporpamma aeToMaTuyec-
KW CTPOMT KOHTPONLHYIO KapTy, rpaduyecku npegcTas-
NAA USMEHEHUA NPOYHOCTM (NNOTHOCTH) W Koadhuym-
&HTa Bapuayuv 3a nepwoa. Mo sanpocy nonksosarens
nporpamma BelvucnseT koadhduLueHT BHYTPUCEPUIRHOM
Bapuauwu 06pa3yos 3a BbibpaHHLIN nons3oparenem
NEPMOA — noKasatenb, xapaKTepW3YIOWMA COCTORHUE
ncneiTarensHoro obopynosanma u GopM ANs WaroTos-
neHns kyGos.

B Gnoke “Cocrasb!” nonb3oBatens Moxer NPoBECTH
dBTOMaTU3NPOBAHHbIH NOABOP HOMWHANBHLIX COCTaBOB
TAXeneix 6eToHos. PaccMoTpeHsi chnegylowme cnydan:
BetoHbl, TBepaeowme 8 ycnoBusax Tennoeoi oSpabor-
KW, BeTOHBI ¢ MUHEepaNLE biMK Aobaskamu; BeToHbI, T8ep-
AEIOLLMe NpK NONMOXUTES bLHOW TemnepaTtype: BeToHbl ¢
NNAcTUUUUPYIOLLUMK U KOMNAEKCHBIMMY AocbBaBkamu,

Bce HomMuHansHbie cocTasbl GeTOHOB 3aHOCAT B Baay
A@HHBIX,

MNporpamma BeneT aHeBHWUK cOCTaBoB GeToHa Mo Kax-
AOMy KOMnnekcy. B Base AaHHLIX XpaHAT cMeHB! W gaTs
KOPPeKTUPOBOK cocTaBoB GeToHa, a Taloke COCTaB noc-
ne Kaxaoi KOppeKTUPOBKW. N5 TAXenbix GeToHOR Kkop-
PEKTUPOBKa NpoBOAWTCS MO 3anpocy Nonb3osarens as-
TOMATU4ECKM Tak, YTOObI NpUENUIUTL daKkTUYeckue aHa-
HEHWA NPOYHOCTH U yaoboyKNaabIBAEMOCTH K Tpebye-
MbiM. Bns nerkux v AvencTeix GeTOHOB Takas KOpPEKTH-
POBKa NPOBOAUTCS "BPYYRYIO", YYUTLIBAKOTCH haKTUYec-
KWE W 33faHHbIe 3HAYEHMA NPOMHOCTH, NNOTHOCTY W yA0-
SoyknagbisaemocTu. Paboune coctasb Nony4atoT ¢ yye-
TOM 1 Be3 y4eTa BNaXHOCTH U 3aCOPEHHOCTH MaTepua-
noB (Hanuuus WwebHn B Nnecke U necka 8 webue).

B Bnoke “[okymMeHTauMa” nonb3oeatens 33HOCHT B
Basy cnegyowue gaHHbie:

HaUMEHOBAHWA MaTepuanocs, UCNONb3yeMbix ans
NPOW3BOACTBA BETOHA C yKa3aHWeM ANs KAKAOTO U3 Hix
npoueHTa noTeps;

Npuxo4 MaTepuance ¢ ykasaHuem 8 HeoBXoguMblx
Cny4anx ux BNaXHOCTH (NporpamMmMa asToOMaTUYECKH Be-
AET YHET KaK CyXux, TaK W BNa¥HbIX Marepuanos).

ob6bem BeToHa, WaroToOBNEHHOro Ha KaX0oM KoMnnek-
Ce 32 KaWgylo CMeHY.

3a yKasanHbI nonsaoBaTenem nepnof nporpaMma
aBTOMaTWYECKW NOACYMTLIBAET HAPACTAOWNM WUTOroM
obbem BuinyweHHoro GeToHa 3a Kaxayo CMeHy U Kax-
Abl€ CYTKM — o BCEeMY NPOM3BOACTBY U K2XKAOMY KOMN-
nekcy. OHa onpegenser Takxe pacxon kaxgoro Mmare-
pruana 3a ykasanHbii nepuop (C yyetom TPYAHOYCTpa-
HUMbIX NOTEPb) W OCTATKM MaTepwanoe Ha ofpegenex-
HYI0 [aTy 1 CMeHy.

MporpamMma nonHoCTLIo COOTBETCTBYET HOPMAaTHB-
HbIM fOKyMeHTam [1-4]. K nporpamme npunaratorcs ase
UHCTPYKUMKM — oBwas u ans Ha4YUHaKLEero nonb3osa-
Tensa. B nocnegHeii noapobHO onucaHo kaxaoe AeicTBre
npu paboTe ¢ nporpaMmMoi.

MNporpamma paGoraer & Cpene Windows sepcus 3.1
v Bblwe. OHa Hanucana Ha aabike Visual FoxPro u npe-
AOCTABNAET NONL30BATENIO BCE BOZMOXHOCTH 3TOMD H3bi-
Ka. ORHOBPEMEHHOE OTKPLITUE HECKOMbKUX OKOH, nepe-
ABWKEHWE 3THX OKOH M0 3KPaHy, NPOKPYTKa TEKCTa B OKHe
(scrolling) u T.n.

TpeBosakus k annapatHomy obecneyeHiuio COCTORT
B cneaywwem. [ina paboTel nporpammbl HeoBxogumo
umeTs 3BM ¢ npoueccopom He Hixe 386. OBuem one-
PaTUBHOW NaMATWU JONXeH BbiTh He MeHee 8 M6, ceo-
BoaHoe MecTo Ha Aucke — okono 10 M6. HeoBxoaumo
TAIOKEe UMETb MbiLLb.

3a dononxumenskoll Uhgopmayued, demorcmpa-
yuonHol eepcued u no sonpocam npuobpemenus npo-
2pammel npockba obpatamscs @ HIIKTE ONTUMUZA-
LKA AO no adpecy: 117292 Mocksa, yn. Mpogbcorsnasn,
8-2-150; men. 124-2425, ghaxc 292 6511 (Bokc 6773);
e-mail krakov@dataforce. net.
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H.A.MAPKAPOB, 6-p mext. ayx, npogp., B..ACATPSIH, umx. (HUVKE)

O 3ameHe anekTporepmuueckoro cnoco6a HaTsHXeHUs
apmMmartypbl MeXaHM4YeCKUM Npu U3roToOBNIeHUMU
MHOTONYCTOTHbIX HACTUNOB

Bonee 30 net Tomy Hasag npen-
NOXEHHbLIA OTEYECTBEHHbIMMK CNEeLu-
annucTamM 3NEKTPOTEPMUHECKWA Cno-
COG HaTRXEHNS apMaTypk! NO3BONUA
PE3KO YBENWYUTL NPOM3BOACTRO 3(p-
(heKTUBHBIX NpeaHaNpSKEHUI Xene-
300eTOHHEIX KOHCTPYKUMA, OcoBex-
HO LLUWPOKO U NpakTU4eckn noeceme-
CTHO 3TQT NpocTol cnocof HaTaxe-
HWA CTEpXHEBOW apMaTypel cTan
NPUMEHATBLCA NPU WU3rOTOBNEHWUK
MHOTONYCTOTHbLIX HACcTWUNOB ANA ne-
PEKPBITHA, COCTaBNAKWWX BpeMeHa-
Mi fo 30% scero obbema cHopHbIX
HeneaoBeToHHbIX 3nenuit, Nnponaso-
AWMBIX B Hallel cTpaHe.

Kak u3secTHO, TexHOnoruyeckuii
NpOUecc NnpeaHanpXeHUs CTepXHe-
BOW apmatypbl npu 3NEKTPOTepMH-
4YeckoMm cnocobe ocywecTenseTcs
cnegywowum obpazom: nNpowssoaaT
TOYHbIA OGMEp w peaky apMartypel,
3aTeM Ha KOHUb! CTepXHed KpenaT
aHkepa paanudHore Tuna (“obxaras
cnvpans” unNk “BbICAXEHHAn ronoe-
Ka", coaganue aHKkepa nytem onpec-
COBKM Waiib v ap.). Ha HarpesaTens-
HOW YCTaHOBKE K KOHUaM apmartypel
NOABOAAT INEKTPUYECKWI Tok Bonk-
WOH MOWHOCTH, B peaynsTate Yero
apmarypa HarpesaeTcs 4o onpefe-
NEHHOW TeMnepaTyphl (He Bbile
400-500°C) u, ysenuumsasce 8 gnu-
HE Ha 3a[aHHYI0 BenW4YvHy, No3eo-
nsaet ceoboaHo yCTaHaBNWBaTL e B
YNopel cMNoBOW hOPMEI B ropsyem
COCTORHMU. OCTeIBasA, apmarypa yKo-
P3YMBAETCA U KOHLEBLIMU aHKE pamu
ynupaeTca B ynope! ¢opMbl, B pe-
3YNbTATE Yero NPOUCXOAMUT HaTAXe-
HUe CTepxHew.

Cneayer oTMeTuThb, YTO Takow
cnocob npegHanpsaxeHus apMarypsi
HE UCNONbIYeTCA HW B OQHOW Apy-
roi cTpaHe mupa. U NPUYKH TOMY
HECKONbKO: OTCYTCTBUE KOHTpons
CTeneHn Harpesa apmarypsl, Gonb-
Wwoit pa3bpoc npegHanpsxeHus s
OTOENbHBIX CTEPXHAX (Jalwle Bcerp
B MEHBLUYKY CTOPOHY NO GPpaBHEHWUIo
C NPOEKTHLIM YPOBHEM) W 3aBWCU-

MOCTE TOMHOCTW HATAXEHWS OT COo-
CTOSHUA CUNOBLIX QOPM.

Mpu atom cnocobe peskas (au-
Hamu4Han) nepepada ycunus npen-
HanpaxeHus Ha BeToH nyTem obpe-
33HUA CTepXHEN OKONO YNOpoB M3-
38 OTCYTCTBUA BO3SMOXHOCTW nnas-
HOMo OTNyCka npueoauT Kk obpasosa-
HUK TPELUH B TOPLAX MHOIONYCToT-
HbIX HACTWNOB, CHUMAKLWMY WX Ka-
4ectBo. W, koHewHo, 3TOT cnocob
CONPAXEH C OrPOMHbLIMU 3Hepro3aT-
paramn ans Harpeea apMaTypHo#
cTanm,

O Bcex nepeyncneHHbIx Hego-
CTaTKax 3NeKTPOTEPMUYECKOro cno-
coba y Hac uasecTHO gaeHo.

Mpu 3TOM U3-3a OTCYTCTBMA BO3-
MOXHOCTH KOHTPONMPOBaTL akTu-
YECKYIO Temneparypy npu Harpese
CHWXEKTCA Hecyluwe CBOWCTEA M-
Nonb3yemon apmatypbi Npu ee ne-
perpese (cBbile 450°C). A npu ne-
pexofe Ha Gonee ahekTUBHbIE
Knaccel apMarypbi, Hanpumep, ¢ At-V
Ha AT-VI unu AT-VII, y koTopeIx cne-
AYeT yBeNW4uBaTL U YPOBEHL Npef-
HaNpPAXEHWA, NCNONbL3OBAHWE 3nekK-
TpoTEpMUYECKOre cnocoba, B pamkax
HeoBXoaAMMOCTU orpaHuyeHus Tem-
nepatypel Harpesa (400-450°C), u
BOBCE HEBO3MOXHO. Kak cneficTeve,
M3-3a CHIKEHWA YPOBHA npeaHanpsa-
HEHWS B apmatype npu akcnnyara-
LK BO3pacTaior nporuberl MHOrony-
CTOTHbLIX HACTUAOB,

CO BCEMW U3BECTHLIMKU Hepo-
CTaTKamm aToro cnocoba HaTsxKeHun
apMatypel MUPMNUCHL A0 ONpeenex-
HOro spemeHu. OfHako ¢ yeenuue-
HWEM CTOMMOCTH SHeproHocuTened,

B TOM 4uCre 3aneKkTpoaHeprau, npu-
MEHEHWe AaHHOro cnocoba ans aa-
soaoB XXBW so MHorux pernonax
Poccum u ocobeHHo B cTpanax CHI™
CTano o4eHb 4oporuM. IHeproaarpa-
Tbl NPY UITOTOBNEHUU MHOTONYCTOT-
HbIX HacTunoe moryT GeiTh cyue-
CTBEHHO CHMXEHbI, €CNW MCKNKYUTL
SNEKTPOTEPMMUYECKMIA METOR HAaTAKe-
HUA apmatypbl. LlenecooBpasHon
ankTepHaTMBOW NOCNeAHEMY MOXHO
CHUTaTE MexaHW4YecKkuMid cnocob
NPEAHANPAXEHUS apMaTypel, NpW Ko-
TOpoM K3 oBwux 3atpar Ha 3ToT ne-
peaen (pakTU4ecKkn NONHOCTLIO we-
KMKO4AIOTCA pacxofbl aNeKTpoaHep-
MK, COCTaBNAOWMWE, NO AAHHBIM 3a-
sogoe XBW, 17...20%, a Takxe no-
BbilUAETCH KauyeCTBO NPOAYKLMM
{puc.1).

Mpy nepexofe Ha MexaHU4YeCKUi
CNocol BO3IMOXEH TaKxe OTKa3 oT
3Ha4UTeNLHOro konuyectea obopy-
AoBaHWA n oceoboxgeHne npous-
BOACTBEHHEIX nNnowagen. B Gonk-
WHHCTBE CNy4YaerR MexaHuYyecKkuin
METOA HATAXEHUA MOXHO Nnpume-
HATL Ha CyLUecTBYHWMX NOJAOHAaX
(cbopmax) npakTuveckv Bes nx Kap-
AWHaNBLHOW Nepegenkyu U OCTaHOBKW
AEACTBYIOWEro NPOW3BOACTBA Ha
TEXHONOrUYECKUX NUHKAX. Mpu atom
obecneuynBaerca sHauuTenbHoe
ynyvleHue kayecTea xene3obeToH-
HbIX HACTUNOB 33 CYET NOBLIWEeHUS
TOYHOCTU HaTAXEHWA apmarypel.
Kpome Toro, nosenserca Bo3smox-
HOCTb NpUMEHeHun apMarypel ¢ Bo-
NEE BbICOKUMM NPOYHOCTHBIMKU Xa-
pakTepucTukamu (At-VI, AT-Vil),,

MpKu 3ameHe ANEKTpoTEepMUYEC-
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Puc. 1. Cxema MexaHuyeckoro HATAKEHHA APM? rypLI C NOMOLYLID

rMAPOACMKpaTa

1— zudpodomkpam; 2 — namazusaemas apMamypa, 3— noddon
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Puc. 2. TexHONOMMYBCKaR CXema NoonNepauMoHHbIXx paboT u Heobxogwmoe obopyaoBaxme ANA NOAFOTOBKW W HAaTAXGHWA apMmaTy-

Pbi 3NEKTPOTEPMUHECKMM METOA0M

1 — cmanok Ans obMepa U PeIKU apMamypsl; 2 — CManok OnR ebicadku aHKepHBIX 2071060k, 3 — cmaHox dnA wmamnogxyu waib;
4 — ycmanoaxa 0ns 3nexmpoHazpeea apMamypel; 5 — 3NekMpomenexxa; 6 — kpan, 7 — cknald apmamypel; 8 — apMamyphHeil yex;
9 — ghopmoeoyHeill yex, 10 — HacocHas cmanyus, 11 — kucnopodHan cmanyus; 12 = anexkmponodcmanyur; 13 — noddon, 14 — apmamypa

Koro cnocoba HaTAXEeHWA MeXaHu-
YECKWM M3 TEXHONOTMYECKOro Lukna
MCKNIOYAETCR 3HAYWUTENbHOE YKCNOo
NPOLECCOB NO 3aroToBKE apmaTyp-
HbIX 3NEMEHTOB C aHKepamu Tvuna
"BbICAXEHHARA ronosKa” UNKu ¢ Wan-
6o, Mcknioyaetcs Take noonepa-
uvoHHana nepebpocka unNu Nepekna-
Ka apMatypbl OT OQHOro CTaHKa X
APYromy.

JinA cpaBHeHus Ha puc.2 noka-
33aHa TEXHONOrM4YecKkas cCxema no-
onepaunoHHbix paBoT u oSopyaoea-

LITaMNOBOYHBLIA CTAHOK 4NA U3roToB-
neHus Waib; aneKkTpoHarpesaTent-
HaA YCTAHOBKa ANA Harpeea apma-
TYPbi, 3NEKTPOTENexKa, kpaH-6anka
n ap. Obulans cCTOMMOCTL Nepedwc-
neHHoro 060pyaoEaHNUA HA NPUMEpPE
oAHoro wa 3aeofcs XBW cocTaeuna
(8 ueHax 1997 r.) 437.8 mnH.p.
Kpome TOro, UCKNio4aeTca pag
YCTaHOBOK M KOMMYHWKaUwi, obcny-
MUBIKOWMX W NOAAOWMX K CTAHKaM
HeoBxoanMmble AnA ux paboTel cxa-
Thilh BO3AYX, BOAY U, KOHEYHO, 3NEK-
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Puc. 3. TexHoNorMYecKan cxema noonepaunoHtbix pabor u obopyaoBanne ONA HATAXEHWA

ApPMaTypLl MEXaHWYBCKUM cnocobom
H — HACOCHERA CMaHUUA © 2udpodoMKEamom;

1 — cknad apmamypei, 2 — hopMoeoyHsil uex; 3 — noddow; 4 — anexmponodcmaHyus,

5— apmamypa

HWe ANA NOAroTOBKKW K HATRMXEeHWIO
apmartypsl 3NeKTPOTEPMUYECKMM
cnocobom, a Ha pyMc.3 — To xe, AnA
HaTAMEHWA MEXaHWYECKWM Cnoco-
Bom. AHANK3 nokasan, 4yTo npu ne-
pPEXOAE Ha NOCMNeAHWA U3 TexHono-
rMYECKON LENOYKK MO NOAroToBKE K
HaTAXKEHWID INEKTPOTEPMUHECKAM
cnocoboM MCKHDY3eTL s Cnegyollee
obopynoBaHne: CTaHOK 015 TOYHOMD
ofiMepa U peiku apmaT/pel; CTAHOK
ANA BbICAAKW aHKepHOW FronoBKhM,

TPO3HEPTUID, 3HAYMTENEHO CoKpalla-
OTCA U NPOM3BOACTEEHHbBIE NNOLWa-
AW, 3aHAMaEMble BblLLENEepeYMCcneH-
Heit oBopyaoeaHuem (Ao 300 m2).
Ha ocHOBe OpPUEHTMPOBOYHLIX
pac4eToB YyCTaHOBNEHa W oKynae-
MOCTb 060pya0BaHUR NpK NEpeecae
3NeKTpoTepMuyeckoro cnocoba Ha-
TAMEHUA HA MexaHu4eckuid cnocob.
TaK, Npu yCnoBUW BbINYCKa Ha OAHON
TEXHOMOMMYECKOA NUHUK Ha yKa3aH-
Hom 3aeoge KBW 40 wTt MHoronyc-

TOTHBIX HACTUNOB pasMepom 1,2x6 m
npw ogHocMmeHHon paboTte B rog Sy-
aet uaroroeneHdo 10 400 wr. (wnw
75 000 m? nagenwmi), a cpox okyna-
EMOCTW COCTaBHMT HECKONbKO MECALIES.
B HUIWKBe nposeper GonbLUoi
ofbeM KOHCTPYKTOPCKO-TeXHOMOrM-
YECKWX W 3KCNEPUMEHTANbHBIX pa-
BoT, kOTOpLIE NOKasanu BO3IMOX-
HOCTL Nepexofa Ha MexaHW4YecKuin
cnocob HatskeHun Gel ocTaHoBKM
npov3soacTea U HeobxogumocTw
6oNbWKX KanBnoKeHWR,
Pa3paboTaHa TeXHONorvst U Ha-
NAMEHO NPCW3BOACTBO Manoraba-
PUTHBIX MMAPOAOMKPATOB, Ha KOTO-
pble Hamu NOMyYeHs! NaTteHTol PO,
Takol nepexoq BO3MOXHO OCylle-
CTBUTb KaK NpW HANWYKMK PasnNUYHbIX
aHKepHblx ycTpoicTe, obblMHO NpK-
MEHSAEMbIX Ha AeWCTBYILWMX 3aBO-
nax bW (BbiCaXKeHHb!e ronoBKu,
onpeccosaHHsle Wwaikbbl), Tak u ny-
TEM WCNONb3OBAHKA HOBLIX aHKEPOB
ThUna “onpeccoeaHHas runoaa”. B
3TOM CNyYae ¢ UCNoNL30BaHWeM pas-
paboTaHHBIX NPOCTEAWNX YCTPOACTS
U UMEDLMXCA TUAPOAOMKpaTOR
MCXHO B KPATYaHLLIMe CPOKW OCBOUTL
MEXaHUUYECKOE HaTAXEHUE CTEPHHe-
BOW apMaTypbl pa3nuuHblX KNaccos
u guamertpos (10, 12, 14, 16 MM) ¢
KOHTPOMNEM NPeaHanpPsXeHWs, 4To B
3Ha4YUTENbHOW CTENEHW NOBLICKT Ka-
YECTBO MHOFONYCTOTHBIX HACTWIOB.
MNpeanaraemsiil MexaHUYECKUA
Cnocob HaTAXeHUA apMaTypLl Uene-
coobpasHo Mcnonb3oeaTte NpU U3ro-
TOBNEHWK W APYIUX KOHCTPYKUWIA,
3aunmepecosaHHLIM OpaaHu-
3ayusM MoxHo obpaujamscs Mo
men. (095) 174-76-96.
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BOMPOCH! PEKOHCTPYKLN 1 BOCCTAHOBNEHMA

A.B.3ABETAEB, A.l. TAMPA3SIH, dokmopa mexH.Hayk, npogheccopa, B.A JTFOBIMAHCKIA kand.mexn.

wayk, P APYTIOHSIH, unx. (MICY)

Be3sonacHocTe BoccTaHaBnuBaeMbIx 34aHMN
C U3MEHAIOWENCA KOHCTPYKTUBHOWU CXeMOM Hecywux
CUCTEM U (PU3NYECKON HENMHENHOCTLIO MaTepuana

B npomecce skcrutyarauun 3pamuit w
COOpYKEeHHHA IPOHCXOOUT JOCTaTOMHO
HHTCHCHBHO€ CTapeHHE KOHCTDYKUHH H cBaset
MEXNY HHMH 33 CHEeT YCTaNlOCTH, KOPPO3HOHHOIO
H3HOCA, HAKOIUICHHH MOBpexneHui. BoIMOXKHED
MOBPEX/EHHA OTHCNBHBIX KOHCTPYKUHME H Beeii
Hecyle CHCTEMBI BCIIEACTBHE
TCPPOPHCTHYECKHX  8KTOB,  3eMIETPACEHHIA,
aBapHi, OCaNOK OCHOBAHMIl M IPYrHX He MeHee
CYMECTBEHHMX MNpHYHH. YacTe 3manuit u
COOPYXEHHH JNOCTHT2€T CBOErO CpoKa CIywBH
npu  NOABAEHHH BO3aeHCTBHIE,
HENIPECYCMOTPEHHBIX YCIOBHSMM HOPMANLHOMN
SKcruTyaTaiuH. BaXksbM BOIIpOCOM CTaHOBHTCH
OnpefieieHHe NONMYCTHMBIX CPOKOB JanbHeHmei
3KCILUTYATAIMH obrexTa B YCIIOBHAX
IpHeMiIeMoro PHCKa. IIpuocranoska
(GynkusoHHpoBaNMS  ofmexta | Wwm ero
AanbHEHINAA  OKCILTyaTauMs  3aBHCHT  OT
SHAYHTENIBHOIO KONMHYeCTBAa MHpOpMamuu Ha
BCEX CTa/MAX NPOSKTHPOBAHHA, BO3BEJCHHA,
IKCIUTYaTallHH H PEKOHCTPYKIMH 30aHHN MJIH
COOpPYXEHHS.

Teoperudecku m npaxTHyeckn LIHPOKO
OCBEIICHA BOMPOCH NPOSKTHPOBARMS HECYIMHX
CHCTEM 37aHMA H COOpYMEHHH, TeXHOIOrHH
MOHTaXa, opraHM3auMu pabor # T.n. Pasbopka
NOMYyYHBIUHX  TOBPEXKICHHE M  (DH3HYECKH
HCOPHIOMHEIX K JanbHEHIIel JKCILTyaTauHu
3MaHHH H COOPYXEHHH NBIAETCH CNOXKHOH M
aKTyanbHOH 3amaved. Bspmmhmie pabotsr no
YHHYTOXKEHHIO  HECYmHX  CHCTEM  HOCHT
OTPaHHYCHHBIN XapaKTep B CWIy IJIOTHOCTH
ropojcko# 34CTpONKH, BO3MOKHOCTH
AanbHeHmero HCTIONB30BAHHUSA OTJAENBHBIX
ieMenToB. Ilpamoli  gemoHTax HECYIUX
CHCTEM, OCODEHHO MHOTO3TAXKHEIX  34aHH
BEI3LIBAET CYIECTBEHHbIE TPYJHOCTH
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TEXHOJAOTHYECKOTO, OpraHH3aLHOHHOTO
Xapaxrepa, He  mpopaboTaHml  BORPOCH
obecnedenns npouHOCTH, yeToluMBOCTH 3laHuA,
BONPOCH 6€30NacHOCTH poBeaeHus pabor.
O6sraH0 B Hecymel cHCTeMe 3maHus TNpH
AOCTATOYHO JTHTENBHOM CPOKE SKCIUTyaTALHH
fIPOHCXOHT pacnpezeneHue H
DEpEpacnpeeieHHe  YCHAHA B HECYIIHX
3MeMeHTax (npuHUMas BO BHHMaHHe
Aedopmanms nonsydect, ycaaku, HemHHeiiHoe
nedopMupoBaHHe KOHCTPYKIHOHHBIX
MarepHanoB H npouHe (axTopsl). 310 sBASETCH
OCHOBAHHEM 11  pa3bOpKM  KOHCTPYKuHii
BOCCTAHABIMBACMBIX 37aHu B o6paTHoM
MOHTaXCY TIOPAAKE — CHATHEM IUIHT NMOKPBITHH W
NEPEKPEITHH, OTPOKAAIONIHX KOHCTPYKIHH, uTO

Ha Hali B3rNAA  ABJAETCA  HEJOCTATONMHO
apryMEeHTHPOBAHHbIM.

Hns obecneyenns 6ezomacHocTH
AKHIHCOCATENEHOCTH  HAaceNeHMs, CHHXCHHA

MaTepHANLHONO yinepba aKkTyalbHbIM SBJSETCH
paspaboTKa METONMKH pacyeTa, ONEHKH H
NPOTHOIHPOBAHHA TOBENEHHA M  COCTOSHMS
3MIaHHH H COOPYXXEHHI IIPH IEMOHTaKE.

B kawectBe npumepa moxHO NPHBECTH
BAPDHAHT YBCJIHYEHHA CeHCMOCTORKOCTH 9-TH
STAXHBIX KHNBIX 3NaHHA cepuu 111 nyrem
ACMOHTaXa 3-X BepXHHX 3Tawel. (OCHOBHEIE
pasMepsl B mane 18 X 18 M, mar koMoHH- 6M B
oboux wHanpasnenuax. Kapkac cocTomt u3
COOpHBIX KeNne306eTOHHEIX paM B NONEpe4HOM
HaNpaBlICHHH, CBA3aHHBIMH MeXIy coboi
NPONONBHBIMH  COODHBIMH  Kene300eTOHHRIME
CBA3AMH. KONOHHEI - TpexsApycHBIe, ¢ ceyeHHeM
40 X 40cMm.

PaccMOTpHM  BO3MOY:HOCTE JeMonTaxa
ABYX CEKUHMH NEBATHITAKHAIO KHIOTO moma 125
cepuH. KoHCTpyKTHBHA® cxeMa 3jaHms -



nonepeyHo-cTreHoBas.  HapyxHoe  cTeHOBOE
orpaxaeHue — CaMOHMeCYLIME CTEHOBHIE TaHeNH.
O6man nnuHa 3manus 51,2 M, wupuHa — 12M,
o611as BRICOTA 0 BEpXa NapaneTHOH IIHTLI —
26,5M. Hecymmpe  BEepTHKalbHBIE  TNAHETH
NPHHATH TomuuHo# 160MM u3 GeToHa Kiacca
B20.

Beneacteue ocanok OCHOBaHHA
obcnemyeMoe 3/1laHHE NOMYYHIO 3HAYMTENIBHBIE
nepeMeLeHHs B0 NPOAOILHOH H NMONEpPEuHOH
oceit no 30cM.

OcHoBoit  WHOOpPMAUHOHHOH  MOJCIH
30aHHA CIY)KHJIAa IHCKPETHO — KOHTHHyaThHas
MoJens Hecyuied cueremsl [1]. MaTteMaTHyecku
MOBEAEHHE 3[AHHN OMHCHIBACTCA  CHCTEMOH
mudrpepeHUHPOBAHHBIX YPaBHEHHH 2-T0 TIOpAIKA
[2] )

N-A-N=F, (1)
rie Nm+lpn) — MaTpHUa HEH3BECTHRIX
HOPMATBHBIX YCHIHH B cTONbAX;
A(m+l, m+l) - wmarpuua
K03 PHIIHEHTOB;

F (m+1,n) — MaTpHua BHELIHEH Harpy3KH;

m — KOJTHYECTBO CTOJ0OB B 3/IAHHH,

7 — KOJIMYECTBO PACHETHEIX CEYEHHH MO BRICOTE
HECYUIEH CHCTEMBI.

B cucteme (1) mecTKOCTHBIE NapaMeTpsl
HECYLIEH CHCTEMBI — MOJLYIH AedopMaluu
cTonGoB E H MOJATIMBOCTH CBsA3e# CIBHIa S —
BEJIHYHHEI NocTosHHBIE. 1114 yueTa HeliHHeHHOM
paboTsl cTonGoB K CBA3EH CABHIa
MaTeMaTH4YecKas MOJENb 3aaeTCH COBMECTHOH
CHCTEMOH

HCCTKOCTHBIX

N-A-N=F
E=f(N) 2)
s=f(N)
3aeck £ (m, k) — maTtpuiia Mmoaynei nedopmanni
c10:160B;
S (I, k) — marpuua noparnuBocTe cBaseli cABUra;
! - KonHYeCcTBO CBA3EH CABHra;
k - KOJTHYECTBO HHTEPBAJIOB 110 BHICOTE 3/IaHHA, B
npeaesax KoTopbiX BenmuyMuel £ m S -
IIOCTOAHHBI.
MarematHueckas 3anuck E = fIN) u

8= f (N ) MoxeT GbITh OOOH, B 4ACTHOCTH,

ONPENENATHCS IMITMPHIECKHMH 3aBHCHMOCTIMH.
Cucrema HeJIMHEHBIX YpaBHeHHH B SBHOM BMJE
ue ¢opmupyercs. [lockonbky HOpMaibHBIE
YCHIMA TIEPEMEHHbI MO BHICOTE 31aHHA, TO
nepeMeHHsl B QYHKILH 9TOTO YCHITHA H MOLYJIH

AedopMauud cTonb0B W NOAATIAHBOCTH CBA3EH.
Cucremoii (2) onpeneneHa HelMHeHHas Kpaesas
3ajaya, pelaeMas METO/IOM HTepalmi.

BBojs MCXOAHBIE AapaMeTpsl N0 XECTKOCTH,
Harpy3Kam, DeXHMaM 3arpy)XeHHs, YYUHThHIBasi
KpeH (QYHIAMEHTOB, JOTIONHHUTENLHBIE HATPY3KH
OT INpOJCNBHOrO H3rHOa JNEMEHTOB MOXHO
JAOCTATOYHO TOYHO CHPOTHO3HPOBATH MOBEACHHE
Hecyliell CHCTEMBI TNpH JEMOHTAXKE TOH MM
MHOH KOHCTPYKLIHH.

dusnueckas HENMHHEHHOCTh MarTepHana,
obnaparomero YRPYTOCTEIO, BA3KHUMH
HECOBEpPLICHCTBAMH, a TaKKe 3JIeMeHTaMH
CYXOro TPEHHS, ONHCHIBACTCE Mojenbio OeToHa
[3] (puc. 1), rne

E_ - ecTKoCTh IEMEHTHOM MATpHIIB;

E, - monyas ynpyrocta Getona;

G, - Tpeien TCKY4eCTH B NIEMEHTE

CYXOTO TPEHHH.

S=my

E, ||icr

¥

Puc. 1. Moaene aedopmuposanns GeToHa,
YYHMTLIBaOWan NoBpexaeHe MaTepuana

C LENBIO €IMHOro OIHCAHUA
nocneAeHcCTBHS W pelakcauMd TBepAbiX Tel
OyaeM HcxoauTh M3 aH(depeHUHMATLHOIO

COOTHOLICHHA

E-n-é(t)+ H -et)=n-6(t)+olt) 3

3nece H — pauTensHBIH MOAYNbL YIIPYTOCTH,
COOTBETCTBYIOLUMH MpeAenbHbIM AedopMaliaMm;
E - MrHOBEHHEIH MOYJE YIIPYIOCTH,
n ="/ g- BpeMa penakcallHHy;
1) - NapaMeTp BA3KOCTH.

Ilepexon H3 onHOH CTauH
Ae(GOPMHPOBAHHSA B APYTYK) NPOHCXOIMT IIYTEM
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BKIIOYEHHA B paboTy HJIH BBIKIFOYEHHSA W3
paboTBI JNIEMEHTA CYXOT0 TPEHHA KaK TOJBKO

HallpAXCHHA B HEM H3-3a HaKOIIJIeHHA
MOBPEXKACHHH  JIOCTHIHET  BEIHYHHBI (iﬂ'y)
npeaciia TCKYUeCTH. HPH ITOM

o(t)=o, - signé(t), @)

rae Sign 'E(t) - Qynkuus, paeHas *1, B
3ABHCHMOCTH OT 3HaKa é(r).

Hennneiinocts BA3KOTO 3JIeMEeHTa
BRIPAXAETCH B H3MEHEHHH IapaMeTpa BA3ZKOCTH 1)
B 3aBHCHMOCTH OT YPOBHSA HanpfKeHHA, BPEMEHH
3arpyKeHHA H BOJOLIEMEHTHONO OTHOILIEHHSA.

@u3uyeckas HeNHHEHHOCTL Ha CTAOMH
aedpopmupoBanud o (1) > Oy (npu BhIXOZE M3
paboThl 3NEMEHTa CYXOro TPeHHA) NMPOHCXOIMT
BCJIEACTBHE B3aMMOIEHCTBHA  XKHAKO-Ta3zoBoOH
¢a3nl cTpykTyp OeroHa ¢ o6pazoBaBIIAMHCA
TpEIQHHAMH M BHPAXAeTCA B TNOBHINEHHH
BHYTPEHHEH OTHOCHTENBHOHR BJIAXHOCTH,
KOTOpas CcrocoOCTBYET ancopOHpOBaHMIO BIArd
H3 KanWUIPOB Ha TIOBEPXHOCTh TPEUIHHBI.
Hanpare xuakod npocnoMKH NpPHBOIMT K

YMEHBIIGHHIO  [ApaMETpPa  BA3KOCTH H
COOTBETCTBEHHO B 5 pa3s  yBeIHYHBAeT
MOJIEKYNISAPHYIO COCTABNSMIOIYIO

PacKIHHMBAIOMETO JABNECHKA B AHHOM CEYCHHH
[4].

B nawHOM cimyuae pasBHBaeTCA MOIXO0A C
HCTONB30BAHHEM  KHHETHYECKHX  VpaBHeHMi
HAKOMNEHUA mNOBpeXneHHA [5] Ha OCHOBE
AehopMaliHOHHOTO KPHTEPHS NIOBPEXIEHHOCTH H
CTPYKTYPHO-PEONIOrHyeckoi MoJIeNnn Tena.

s yuera npolecca HaKOILICHHA
TIOBPEXACHHNA BBOJHTCH KpHTEpHH
MOBPEXACHHOCTH B BHAE

D =¢(t)/e, ()

rae e, - pejenbHbie Ne(QOpPMALHH.
YpaBsuenue MOBPEXACHHOCTH
BBIP2XKAETCH B BHIE

MO ACIH

E-n-dDjdt+H -D=[n-v_+E-olt))/s, . (6)

PemeHue ypaBHEHHS HMEET BHJ
D=[n-v,+E-olt)j/H -5, +c-e®". (T
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Ilpw ¢ = 0, nospexaennocts D = 0,

c==[n-V, +E-o{t)|/H ¢, .

Bripaxxenue (7) npeobpasyerca k Buay
D=[n-V,+E-o)1-e")H c,. ()

Ilpu HawansHoO#f pedexTHOCTH Martepuana,
e npu =0, D=D> 0, 3asucumocts (7)
npeobpasyercs B

Do'E“'H

b diees)]

H-g,

[n-rz+E-c(r)]-[

D=

Pemenue cucreMsl, cocrosmei #3 ypasHeHwii
(3), (7), (9) npn HavaneHHIX ycHnoBHAX =0 H
€(0) = 0, umeeT BHI

e(f}:ﬂa, o) _ﬂ[l*e"ﬂ?“i} h (10)

H | E E(D+))
IIpp D > 0, 1. e nNpH HAKOMNEHHH
noBpexJaeHHH, cxopocte  gedopManmMH

YBEIHYCHHEM [ YBEIIHYHBAETCA.

['padpuyeckas 3aBucumocts (10) noxaszana Ha
puc.2.

1 1 L L -

10 12 15

Puc. 2. Kpuskie gedopMaumnn npy JaBHOMEPHOM HAKONAEHHH
noBpexAeHul ana Geagedexthon ,0=0) u pedexrHon {D>0) mo-
aenen




Pacuer MpOCTPaHCTBEHAOH HecymeH
CHCTEMBl MHOTO3TAXHOTO 31aHHA cepum 125
BBISBHI cleaylolmee:

- Hecymlad CHCTEMa CHPOCKTHPOBAHA TaKHM
ofpasoM, 4TO pacnpefieNleHHE a 3aTeM H
nepepacnpeieneHne MPOHCXOAT c
MOMEPEYHBIX 3JIEMEHTOB Ha EJHHCTBECHHYIO
MPOJONBHYI0 Hecymyio creHy. Hexortopsie
3NEMEHTHl  3TOH  CTeHBl  3arpyxawrcs
HODM&JIbHBIMH YCHAHAMM, COCTaBIIAIOIMMH
no 35 — 40% ot ucxomHOH mNpoAONBHON
Harpy3kH. HopmaneHele YCWIHS BO3HHKAIOT
BonieficTBHe  paboTel  cesself  caBwra,
00BeIHHAIOINHX BEPTHKAIbHBIE 3MEMEHTH B
€MHYIO MPOCTPAHCTBEHHYIO CHCTEMY;

- HQJIH4YHEe UIMPOKOro miara [orepedYHsIX CTeH
(6,4M) Hapagy ¢ maroM 3,2M NpPHBOAMT K
JHAYHTENBHO GonsImoMy YPOBHIO
HanpkeHHH B O/IH3 TeXALIHX BEPTHKANBHBIX
HECYHIHX JIEMEHTOB;

- LEHTp ¥ecTkocTeH 3MaHHsA He COBNA’acT ¢
UCHTPOM Macc. DJKCLIEHTPHCHTET COCTABJIAET
1,54M, YTO DNpPHBOJMT K  NOABIEHHIO
Kpy4eHHA, He CMOTps Ha OTCYTCTBHE
3aMKHYTHIX KOHTYPOB MPH TOPH30HTAJILHOH

Harpysxe.

- JeMoHT®X Haubonee HanpsXeHHOro
BEPTHKANBHOTO JJIEMEHTa 3/JaHHA [IPHBOIHT K
NepepacnpefieNeHdI0 YCHIHH B  Hecyluei
CHCTEME 3HaHHA ans Hauboee
HaNpPsHKEHHOIO UIEMEHTA.
TlocnenopaTeNsHEllf NOMCK  HANPAKEHHBIX
3MCMEHTOB, HX YIANCHHE HE NPHBOIMT K
NOCHENOBATENPHOMY CHHXCHHIO YCHIHH B
Hecymned cucreMe. B page cioyuaes
NPOHCXOAHT cKaykoobpasHOe yBenHYeHHE
YCHnHE a0 46%, 4TO MOXET NPHBECTH K
NOTEPH NPOYHOCTH H YCTOAYMBOCTH BCeH
AEMOHTHPYeMOH Hecyrnel CHCTEeMBbI.

MOXHO NpPemmONoXHTL, YTO NOKANBHAR
30Ha BO3MOXKHOIrO paspyllieHds 3IaHus [pH

JEMOHTAaXE HaXOJHTCA HMEHHO B MecTax
yBenndeHnsa  ycunui.  Ilpp  nmonmom  mnm
HaCTHYHOM OOpYIICHHH KOHCTPYKIHMH MOMXeT
MPOH30ATH  mporpeccHpywomee  obpyleHne

COCEJHHX 3JJIEMCHTOB, KaK, HampHMeEp, 370
npousouno B r. Banamope. Cnycra 7-8 Mecaues
nocie CNHTaKCKOTC 3EMIETPACEHHA BHE3AMHO
OOPYIIHJIHCE HECKONSKO S-M 3TAXHBIX HKHUABIX

A0MOB cepuH A-451 W pap noctpoek M
MNO/MOPHBIX  CTEHOK.  JTa  BO3MOXHOCTE
onipeAeseTcs JANbHEHIIWM pacyeToM IyTeM
HCKTIOYMECHHA OMACHONO 3JIEMEHTa M3 pacyeTHOH
CHCTEMBI M IIEpefayd 4YacTH Hecyled Harpysks
Ha COCEeHHE 3IEMEHTERI.

Ilpu pacdere B 3anpeneNEHOM COCTOSHHH,
KOrza TMpH OTKa3aXx MEHAETCs [IPOeKTHad
KOHCTPYKUMS 302HHA, peilalouyio poms Oyner
HIPaTh KOHCTPYKTHBHAA HEJIHHEHHOCT,
YUHTHIBAIOINAA BHIOH3MEHEHHE KOHCTPYKTHBHOMH
CXeMBl 3[aHHA TPH pa3lrpyKEHUH: CHMKEHHE
WKECTKOCTeH, yBe/IHYEHHEe MOAATAHBOCTH chsm3eh
COBHIa. A T0pH pPEKOHCTPYKUHH — 3aMeHe
MOBPEXNEHHBIX  3/IEMEHTOB  CBsiseH, MpH
Pa3THYHOH CTENCHA MOBPEXKICHHOCTH JIEMEHTOB

KOHCTPYKUHH — QH3HMYecKad HENMHHEHHOCTD
MaTepHaa.

Takas cxemMa COBMECTHOTO  yueTa
(Gu3ndeckodl  HENHHEHHOCTH MarepHana H
KOHCTPYKTHBHOH CXEMBI HECYIIMX CHCTEM
NO3BONAET TIOBBICHTH 6esonacHoCTh
BOCCTAHOBJICHHA H HaJIe)XHOCTh

PCKOHCTPYHPYEMBIX 3/IaHHH H COOPYXEHHHA.

UscnenHoe MoJeTHPOBaHHE NOBEICHUA
HecymeH CHCTeMEI 3[aHHA C NPHMEHEHHEM
JHCKPETHO - KOHTHHYQILHOH MOJENH TO3BONHN0
MPOH3BECTH aHAIM3 pabOTEI MHOIOITAXHOIO
3NaHHA H OTCNEHTh BOIHHKHOBEHHE H PasBHTHE
CHTyallM#l, CBA3AHHRIX C pHCKOM oOpymeHus
JAEMOHTHPYEMOTO 3HAHHA.

Bubnuorpadmyeckui cnucox
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15




B NOMOLLb NPOEKTUPOBLLMKY

AKYL3NC, d-p mexH.Hayk (BunbHiocekul mexHuveckuil yH-m um.ledumuraca)

ConpoTtuBneHue XecTKuX xene3o6eTOHHbIX y3nos
PaMHbIX CUCTEM NPU 3HAYUTENbHBIX GOKOBbIX HarpyXeHUsiX

CrepkHesnle M naHeNbHBIE *Kele-
306eTOHHEE  KOHCTPYKLMM pamHoro
THOA C JKECTKHMH Y3JIaMH NPHMEHS-
I0TCA B KJ9€CTBE HECYMIMX CHCTEM,
CocOOHBIX  BOCTPHHMMaTE GonbimHe
Gokossie cunbl. Takue 3nNH30aMUECKHE
H MNEPEMEHHLIE BO BpPEMEHH CHIBI
BOIHMKAIOT MPH GOMBUIMX BETPOBBIX,
CelCMHIECKHX, BONHOBLIX M T. IT. BO3-
OeflcTRHAX,

Ilpy HaNWIMH  CTOXACTHYECKHX
He3aBHCHMBIX GokoBbix (W) i rpaBuTa-
WHOHHBIX (p=g+q) cHA, B 3MeMeHTax
MIOCKOR PAMHOR CHCTEMBI BO3HMKZIOT
YCHILHA Sa(M;N;Q) (puc. 1, a).
Benenctere pasBuTHA TpemmH M He-
yapyrux aedopmaintt ¢ pocrom HHTeH-
CHBHOCTH BHEIHHX CHN LICHBI MATpH-
b BIHAHHA YCEIHIA CHCTEMBI M3IMEHS-
toted. [Toatomy cocrasnstonme S, u S,
YCHIHA § RO/KHBl BHYHCIATHCR C yqe-
TOM MaTpHUbI BIUMAHMA CYMMApHBIX
(BoKOBLIX ¥ rPABHTALHOHHEIX) yCHHH
a . Torna cpenume sHauens 1 AHcnep-
CHH pacnpefeNeHis BEPOSTHOCTH CITy-
9afiHbIX YCHNHA BLYHMCAAIOTCA M3 Bhi-

paxeHHA:
Sw=a'Les=2fo'; ()

Sum =a"W,;06’S,, =6w-s, Y.

Spm =uTP,,,;

g T
B
L
BT n e
—
)
h

g

Puc. 1. XecTkuit y3en menesofeToHHEX KOHCTPYKUHH pamMHOro THna

2 3

o’S _Kags F+(5g-s )2]

3mecha’ - TPaHCMIOHHPOBAHHAA CTPOKa
MaTpHLB! nmmm CYMMapHEIX yCHIHil
@; L, u oL - napaMeTpel BEKTOpa
CYMMApHREIX BHEINHHX ¢, W, 4 & W
-CpeaHee 3IHAYEHHE BeKTOpa GOKOBBIX
CHN ¥ HX Ko3(duumenT rapuauun; P,
&g u 8q - cpeanee 3nauenue BEKTOpa
MOCTOAHHLIX g W BPEMEHHEIX g IpaBy-
TRUHOHHBIX HAIPYIOK, A TaKKe Hx
KO3 ULMEHTH BapHAIAH,
Cxmvatomue C; M pacTardBaiomue
T, BHyTpeHHMe cunEI, AeficTylomue B
KOHTAKTHBIX CEYEHHAX TOPHIOHTAML-
HBIX (pHrenelt wIH MIOCKHX Naveneit) u
BEPTHEAABHBIX (KONOHH HIH CTeH)
HENe306ETOHKBIX 3MEMEHTOR (pHc. 1,

6) cocTaBnmoT:
Ci=M;/z;+0.5N,; 4)
L=M/z,-05N,; (5)
Coi=M, 7z, +05N_; {6)
T, =M, /z-05N,, (N
Co=M, .f'z,+0.5Np,, (8)

Ty =My /2, -05N,. ©)

Tnapubie yeunus F u HX KoMmo-
HEHTH F, u Fp, KoTOpble MOryT craTh
MPHYHHOE BOSHHKHOBEHHA HAKNOHHLIX
TPCIIHH H paspymIeHHd cxaToro GeTo-
HA, BEMHCIAOTCA H3 BhIPAMEHHIi:

3)

by
Nl
Tl }
‘/T 2>
el

BEPTHKANBHBIX 31EMEHTOR () M pacHeTHAR MOAEE AMATOHANRHOTO BETOHHOrD packoca (B}
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N
*‘(C‘i -G -0, )2

/2

. =[(C.w +D =04 +
+{C4w * Tiw _‘Qlw)zj

(11)
12

. (CI;? ‘CE_:I '_Q-tp}z +
+{C¢p “ij ‘Q:P)z (12)

Hanpsxenno-aedopMupopantoe
COCTOAHHE Y3108 PAMHBIX CHCTEM, MpH-

BEOCHHOE Ha pHc. l, O, cootBeTcTBYET
pacueTHON MoOsenW, pexomeHmyemoi
HOBQ3ENaHACKHMH HOpMaMH IPOEKTH-
poBanua [1], HrerrryTom Apxurexry-
pel Anoruw {2} it Esponefickim xoMp-
TeToM mo Getony [3] (pme. 1, 8). Cor-
NaCHO RAHHOH MOJENM, Hecymas cro-
cO0HOCTE V3NIa 3aBHCHT OT CONMPOTHB-
NEHHA CXXMMAEMOro auaroHansHoro Ge-
TOHHOTO packoca.

Cornacho PeKOMEHAALHAM
HUMKBa [4], tonumna muaronans-
HOro packoca GeTonHOlM npuamel, T. e.
pacrosHue MeXIy INaBHEIMH Tpelmu-
HaMH, MOXeT ObiTh onpeseneHa no
dopmyne:

::z[z,’”i]'”, (13)
rie ¥ - Ko3bHUHEHT, YIHTLIBAIOMMI
BITHAHHE COOTHOMIEHHA BLICOT CeYEeHHH

b)

(a), BHYTPCHHHE CHIBI B KOHTAKTHBIX CeUeHMmX FOPHIOHTANEHLIX H




FOPH3OHTANBHLIX H BEPTHKANBHLIX JJie-
MEHTOB (ANA CPelHHX DaMHEIX Y3MOB
y=04 n 045 econ CcOOTHOUIEHHE
hyhy=1,25 41 1, 2 u 2, - TLIEYA BHYT-
PEHHHX CHIL.

PacueTHOE® CONPOTHRIEHHE IWAro-
HanbHOro PacKoca NMpH CKATHH CoCTaB-
NAET:

R, =bty,R,,, (14)

roe b - pacueTHas UIMPHHA packoca (He
Oonee DIHPHHBI CEYEHHA OPH3OHTAND-
HOIO JfieMEHTa); { - TOJIMHEA packoca
no (13); ¥ =085 mpH OTCYCTBHH Cne~-
UHANLHOH HIH MonepedHoH apMaTyphbl
H y=09..1 8 JpyrEx cmyuasx; R,, -
NpHIMEHHOE CONPOTHBIIEHKE BeToHa.

JIna poBepKH MPHEMIEMOCTH pac-
YeTHOH MOAIENH HCMBITAHHIO ONBEPTa-
MHCH [ATh (ParMeHTOB  YIJIOBBIX
coeuHeHHH Kene3loDeTOHHLIX 3neMeH-
TOB MEPEKPHITHE # CTEH MHOMO3TaK-
Horo 3aaHuA (puc. 2). Beicora w mu-
pPHHA NONEPeTHOro CeueHnA JEMEHTOB
COCTABHIIH, COOTBETCRBEHHO, 200 u 700
MM. B JeHb HCOBITAHHA OpH3MEHHadA
npouHOCTE GeToHa coctaswma R,,
20.. .27 MITa. B xauecTBe MpORONBHOR
apMaTypsl EMEHTOB MPHMEHAIHCE
CTEPIKHH apMaTYPhl JHAMETPOM 16 MM
H3 MATKOH cTanM ¢ nOpelenoMm Te-
KyuecTd Ry 372w 387 Mila u
npoutocTH R, =550... 650 MITa. Cop-
Has xenelobetonmas onmany0Oka (coc-
TaBHAA YaCTh [UIHT NEPEKPBLITHA) H3Ir0-
ToBaAnack U3 OeToHa MpUIMEHHOH
npounoctbio 35... 40 MIla v apMupoBa-
Jlack MOHT@XHBIMH CTEPMKHAMMH OHA-
METPOM 6 MM.

Co3naHHOE HCTBITATENbHOE 000pY-
JOBAHHE MO3BOAMAC HACPYXaTh ¢par-
MEHTOB NOCTOSHHOH TPaBHTALHOHHOH
# GokoBoil nosropHo# Harpysko#. [Ipu

I' |

N
ar A
Gy_ 550 ,p a
h 4 ¥ _GF kv
Crrssrisa sk sy 7
Fa¥ - r Y
g
=

| 1000

1000 |

]

12004
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Puc, 2. CxeMa UCNBITaHWA *enezoBeTOHHOro (PparMeHTa MHOTO3TAXHOIO 3AaHMA Ha

rPaBUTALMOHHYI0 ¥ GOKOBYIO Harpy3aku

MaNOUMKAOBOM HapacTalomeM Ooko-
BOM HaIpyYXEHHH HIMEDAIHCE BHYT-
PeHHHE CHILI 3NEMEHTOB, HX Mepe-
MELIECHHA H [I0BOPOTEL, a TAKXe fedop-
MalMH apMaTypHBIX CTepkHeH u
OeTona. HaknoHHele TpemUHE] B Y3510~

BEIX 3oHax Oeroda ofpasosamcs Ha
3-em umxne wHarpyxenma. OHHM
MOCTENEHHO PACKPBLIHCE H mocne 9-ro
UHEKNa HarpyXeHHa MNoABH-1HCH
TpH3HAKH pa3pyinenun Getoxa. [locne
3TOr0  OMEITHRIE  obOpa3umi  pas-
[PYKAMHCh, 4 HX 3MEMEHTRl BOIRpaLia-
AMCH B HCXOAHOE (NepBOHAYANBHOE)
nonoxexue. Ilpy MOMOLIM HHbEKLIMH
IMNOKCHIHOH CMONOH TPEeINHHE! 3AMOJN-
HAHCE H MOBPeKIEHHBIE 30HE GeToHa
BoccTaHOBMANHKCE. [locne atoro, dpar-
MEHTHIL [IO.EIBEPT‘H.I’[HC]: OOBTOPHOMY Ha-
FPYMEHHIO IO HX pa3pylleHns,

OmITE  MOKa3adW, 4TO HampA-
WEHHO-Ae(POPMHPOBAHHOS COCTORHAE
HAIPYXEHHBIX OCHOBHEIX H BOCCTaHOR-
JIEHHBIX Oﬁpﬂ.'IIIDB OTINHYANHCE: HEe3Ha-
yuTENbHO. [IpHaeM, 3an0NHEHHBIE CMO-
N0H TpemMHBl He pacKpsiBandch. Ilpn
paipymenuH DeTOHHOro packoca, Ha-
NpAKeHWA B PACTAHYTOH apMartype
NEPEKPLITHA ~ MPEBBINATH  Npeaen

TekydecTH ctanu B 20..70 % xak B
OCHOBHBEIX, TAK H B BOCCTAHOBIEHHBIX
¢dparmenTax (Taba. 1). STHM nmonTeep-
ounack 00OCHOBRHHOCTh PEKOMMEHMA-
UHA AMEDUKAHCKOIC KOMHTETA [0
oerony ACI-ASCE [5] B pacueTax y3-
OB no Hecymedl  crocoGHOCTH
YUHTBIBATE MPHPOCT 3THX HAMPAKEHHA
Ha 23 %

H3 pesynsTatos Tabn. 2 HeTpyamHo
yBegHTCd, UTO MOMEenE paspylIeHHd y3-
JIOB MHOTO3TAXHBIX PaMHBIX CHCTEM N0
JHAroHANEHOMY PacKOCy BMOJIHE MPH-
MEHHM B HHXEHEepHBRIX pacuetax. Co-
OTHOIIEHHE ONMBITHLIX H PACYETHLIX Be-
NHYHHE CONPOTHRIEHHA OJAHHOTO packoQ-
ca npH cxatiu cocropnane /0.1, 77
Opnako TpebyloTcA AONOJHHTENEHLIE
ONBITR. MO H3IYYEHHIO BAHAHHR THNA
y3na (BHYTpeHHmil, xpaiuuH, sepx-
HEif), pa3MEPOB MONEPEedHOro CeueHHd
CTBIKYEMBIX IMEMEHTOB H apMHPOBAHHA
YIIOBOH 30HBI HAa BENMHYMHY KO3gpu-
LHEeHTOB ¥ H J, COOTBETCBEHHO, B
dopmynax (13) wu (14). Onwith
MOKAZANH, 4YTO MPH NOMOWH 3MOK-
CHAHOM CMONE MOXKHO EBIONHOCTBIO
BOCCTAHARIHBATE HECYLOYHO crocof-
HOCTE KakK ]KEJ]EWGETOHHLIX 3ANEMEH~-

Tabnuua 1

Conocraenenne OnbITHRIX Toye H pacyeTHnX 1oy yCHMMI B DACTAHYTOH ApMATYDPE KOHTAKTHOrO CEYEHMA MEPEXPLITHA B OCHOBHEIX {0) M

BOCCTAHORNEHHEIX (B) YIIOBLIX COSAHHCHHAX

Tun Bua Bepxune crepacHd Huscnwe crepucsm
¢|38.|'- ¢p3r' Toh:r RT! As‘ lo‘, Tmlr Tolrs’lr Tahss 7 RT; Ag Iﬂ", Tt.lh Tnlnl'{
MEHTA | MEHTa «H MIla M kH T kH MIla M kH MM
L] 0 403 387 8,04 3t 1,29 404 387 8.04 3 1,30
B 425 1,37 440 1,41
@2 1] 439 387 8,04 311 1,41 375 387 3,04 311 1,20
B 430 1,38 361 1,16
D3 0 419 372 8,04 299 1,40 429 mn 204 299 1,49
B 442 1,48 466 1.56
D4 0 257 372 4,02 1495 1,72 574 n 12,06 448,5 1,28
B 257 1,72 621 1,38
5 0 579 372 12,06 448.5 1,29 596 372 12,06 448.5 143
B 550 1,27 550 1,23

Mpumeuasnua: A, -NIOUANE NPOICBHON aPMATYPE! B MUIHTAX NEPEKPLITHA
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Tabnuna 2
Conocrasnexue onbrribix Rops # pacuersmix Reg no (14) BenwquM CONpOTHBNCHMS JMArOHANEHEIX PACKOCOB OCHOBHBIX (0) u
BOCCTAHOBNCHHEIX (B) Y3I0BLIX COEAHHEHHHA

Tun Konwy. $16 8 Bun Oneithee ycunna, kH Conporurienue packoca
bpar- | fepe- | cre- | par- N G Q C T Reus Rabs, Robe/
MCHTa KPBITHH He MEHTA kH kH /R
@] 4+4 4+4 0 294 16,2 90,6 403 404 985 989 1,00
B 294 16,2 96,7 425 440 985 1058 1,07
o2 4+4 4+4 o 569 23,5 92,6 439 375 985 1004 1,02
B 569 23.5 90,6 430 361 985 977 0,99
D3 4+4 4+4 o 490 16,2 95.1 419 429 985 1039 1,05
B 490 16,2 101,4 442 466 985 1110 1.13
D4 2+6 4+4 o Jl4 16,2 95,5 257 574 985 1040 1,06
B 314 16,2 99,6 257 621 985 1090 111
D5 6+6 6+6 0 520 23,5 131,4 579 596 1227 1437 1,17
B 520 23,5 123,6 550 550 1227 348 1,10

[TprMeqanye: KOMHY. $16 - KOAHYECTBO APMATYPHBIX cTepxHEil $16 B NEPEXPLITHH 1 CTene

TOB, TAK M JKECTKHMX YIIOB paMHBIX
KOHCTPYKLHIA.

Konctpykuuonnas GesomacHocTb
Y310B paMHBIX CHCTEM MOXKET ObITh
POBEPEHA HECTOXHEIM METONOM Mpe-
JeNsHOrO 3INMHIOAWIECKOTe YCUnHA [6].
3akoHbl pacnpeeNeHHA BEPOATHOCTH
CONPOTHBJIEHHA 3NEMEHTOB, @ TAKKE
MNOCTOAHHBIX W [UTHTENBHBIX BpeMeH-
HBIX Harpy3ok GIHIKH K HODMAIBHOMY
[7, 8]. Tloatomy, QyHEmMA 2ddeKkTHB-
HOCTH KECTKHX Y3/I0B MOWET OLITh
JaMycaHa TaK:

Z=(R-F,-F)-F,. (5)

Bo MHOTHMX CTy4asx, C TeMEHHEM Bpe-
MEHH COMPOTHBJIEHHE PacKoca Y3NoB R
MOXeET cHibkatca. ITockonsKy onacHsie
60KOBbIE HATPY3KH ABAIOTCA IMHIOMN-
YeCKHMHK, TO B OCHOBY pacdera liene-
co00pa3HO paccMaTpHBaTE CTOXaCTH-
YECKYIO MOCNER0BATEIbHOCTL DYHKLMH
3(hpeKTHBHOCTH

Zp = Figmy — F,. (16)
3necs NpefenLHOE IMMUIOAMIECKOE YCH-
nue

Frimp = Ry = Fp = Fopy ~
i KT

-1,[6*R+0?F, +a?F, |

1% Ru 6°R Fem 6°Fy Fom o’F, -
CPEAHHE 3HAYEHMS M JHCTIEpCHH
COMPOTHBAEHHA packoca R H  KOM-
NOHEHTOB TNIABHOTO YCHIHA Fp W F;
21,3 - KBAHTHID HOPMHPOBAHHOIO
HOPMANBHONO pacrpefeNeHls, KoTop-
bIM YYHTHIBACTCH BIMAHHE Heolpese-
JEHHOCTH MOMENH Ha Pe3yneTaThl pac-
yera.

Pacnpenenesne BEpOATHOCTH 3ITH-
I0AMMECKHX YCHIHI, 00biuHO, NMOTYH-

18

HAETCA 3AKOHY JKCTPEMATbHBIX pac-
npegeneHnit tana 1. [Toatomy sepost-
HOCTHEIH MokasaTens OezonacHOCTH y3-
NOBLIX COCHMHEHHI B TC4EHHE BDEMEHH
I, BRIMHCTIAETCA MO popMyte:

r

Pir 21, }=P{[|(Fu < Fim )t ~
k=1

L E_Fim
=ex -—Zexp[ ; -}_,],(13}

k=1

rjie r - YHCTO cedeHHi cydaiinoit noc-
NeNOBATENBHOCTH, @ H b - mapaMeTprl
nonokeHus W macwraba pacnpegene-
HHA. Bo Bcex cmywasx, 3ToT nmokasa-
TenL A0MKeH ObTE He MeHee MHHH-
ManbHO# BepoATHOCTH  GezonacHoil
IKCTUTYATALUMH  KOHCTPVKIME  Py=
=99,993% [9].

Buisoaki

1. PacyeTHyro wMofens A OLEHKH
Hecylueil cmocoOHOCTH KecTKHX
Kene3o0eTOMHBIX Y310B  PaMHBIX
cucTem nenecoofpaiHo mpencra-
BUTE B BHie AHAroHansHoro Ge-
TOHHOTC PacKoCd, NOABEPTaeMOoro
K CHAaTHH) TINaBHLIMH YCHIHAMM.
Ero pacyerHoe COMpOTHBIICHHME
MOXeT OuiTh OMpefeneHo no hop-
myne (14), napaMeTpel KOoTOpoO#
TpebyIoT AOMONHHTENBHBIX JKCIe-
PHMEHTANBHBEIX HCCIe0BaHHIA,

2. BepoaTHocTHas fe3onacHoCTs
KECTKHX #eNe300eTOHHBIX CTHIKOB
HETPYIOHO PacCYATHIBATE N0 (op-
myne (18) mkenepHoro Metoza
npefenbHOro IMH30AHYECKOTO
YCHANA.
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B NOMOLLEL 3ABOACKUM JTABOPATOPUAM

B.11. OBYAPOB, 3-p mexH. Hayk

MpuGopbl Ans KOHTpons KayecTBa 6eToHa

[nA cosepleHCTBOBAHWA U3Be-
CTHbIX, @ TAKKE PA3BUTHA HOBbIX TEX-
Honorii c6opHoro xeneaoberoHa
Hamu npegnoxexsl npuBopbl ANA
KOHTpONs KadecTea BeToHa.

Ha pwc.1 nokasaH npuBop ans
nogbopa COOTHOLWIEHWA KPYNHOTo W

Menkoro szanonuutenei GertoHa.
MpuGop, obecneyvsacwmi nonyye-
HWE NNOTHOW, BOACHENPOHWLaeMOon
cMecuH GETOHA C pa3HbIMK 3aN0NHK-
TENAMK, YCTPaHAIWWA Koaddguumn-
eHT “pasgBmxkn” (1,25} aanonHuTe-
nen, cbecneynsaeT akoHOMUKD 10—

AT

1

Puc. 1. Hoeeli npubop ans nogbopa COOTHOWEHWA MNOTHOR CMecK KpynHoro (webxs, rpa-

BMA M 4D.) ¥ MENKOTrO (NecKa, WNaKa M 4p.} 3aNoNHWTENA C yCTpaHeHWeM KoagduuHeHTa
pasaenkkn (1,25) 3eper 1 IKoHOMMKER ueMeHTa

1 — cmaxaw npubopa ¢ 3aWEMIABMEM KDbILKOE dHOM ¢ omeepcmuamu 0,5 MM GnA Npoceina-
HUS 8 CIMaKaH MeNKo20 JanonHumens nNpu suSpuposanuu 8 meverue T MUN, 2 — 80poHKa (Kopnyc

Kpbituky); 3 — 33ILEMNRIOWUE KDBILIKY (80DOMKY) SUHMibl; 4 — pyyku Gns nepeHocku npubapa

15% uemeHTa Ha 1 m® GeToHa B pac-
yeTax ero cocrasa (a.c. Ne 630586).
B oTnMuMe OT 3aNONHEHWUR MENKUM
3anonHUTenemM Nop KpynHoro B 5-
NATPOBOM UNMNUHApe 6e3 KPbiLKK C
OTBEPCTMAMM pazmepom 0,5 Mm npo-
UCXOQWUT NPOCLINAHWE MENnKoro 3a-
AonNHUTENA (Necka) B NOpPbl KPynHo-
ro (webHa, rpasua UNK wnaka). Mime-
owWuinca B HoBoM npuGope menkuii
3anonHWTENbL NOATANNWBAET KPyn-
HbIA, ¥ TOWKE Nnepenoma obwemHoro
BECa YXOAUT BHW3 Hanpaso, KakK no-
Ka3aaHo Ha pMc.2.
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CogepmaHe Menxoro JanonHUTens
No OTHOWEHWIC K BECY KPYNHOro
sanonuwtens, %

Puc. 2. MpachuMK 3aBMCHMOCTH OO BeMHOro
BECA CMECEH MENKOro W KpynHoro 3anonHm-

Tened oOT COASPXAHWA B CMECH MENKOro 3a-
NONHUTENA

Yao6oyknagelBaemMocTe Mano-
NOABWMHBLIX M XECTKMX CMeCcen Ansa
nonyYyeHna nnotHoro 6eToxa w pa-
cTBOpa, Hanpumep, B8 OpMyeMbIX
CKONb3ALWKWMK NyaHCOHaMK kombai-
HOB NAWTAX NEPEKPbITUA, PEKOMEH-
gyeTtcs noabupaTe Ha NOKa3aHHOM
Ha puc.3 npubope ¢ npurpysamu
40 rfem? gns nnacTuyHbix v 80 ricm?
ANSOKECTRUX cMecen (a.c. Ne 617 417).

3tot npubop nossonAeT NoaGu-
pate 3PPEKTUBHYID KOHCUCTEHUUID
GeroHHbIX MK PacTBOPHbLIX CMecen
B 3aBOACKHWX YCNOBUAX UMW Henoc-
peAcTBeHHO Ha cTpoinnowagke.
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TaGnuyal
Temnepatypa Benwyuna poBasok s % oT Beca
pacTeopa (BeTOHa) | nonynanguemMenTa U ILINAKONOPTNAHALEMERTA | NyLLONAHOBOMD NOPTNARA-
8rpagycax yemenTa
HUTPHT notaw | HWTPUT HaTpua+
HATPAA SheT HWTPWT HATPUA+NOTALL
Or+580-5 45 4-6 4+2 3+3
3+3 244
244 -
Oo-10 68 6-8 6+2 5+5
4+4 4+6
"-15 8-10 8-10 8+2 He pekoMengyeTca eeugy
5+5 HeoBXoAUMOCTI NoBLILLIE-
4+6 HWA COAGP¥MaAHWA NOTawa
" =20 — 10-12 8+4 —_
6+6 —
4+8 =
" =30 — 12-15 7.5+7.5 —
5+10 -

Mpumeyadwne. 40 yckopeHua Habopa NPOYHOCTM PACTBOPOM B HWKHKX 3Tamax 34aHMi
crniepyet 3a 10—15 gHei go Ha4ana 3uMe! B pacTeopel U BETOHLI BBOAMTE cpasy 8—10% aoBGasku
HWTPMTA HATPWA W NOTaLAE.

Puc. 3. MNpubop anA onpenenenwn ynoboyknaasisae-
MOCTH NAACTHYHLIX W MANONOLBHXHBIX BBTOHHLIX
cMecen

1 — zalika, 2— wadba; 3 — apy3 (h = 32 mm secom 4,96
x2); 4— 2py3 (h = 35 mmi eacom 5,36 k2); 5— kpomwimeiin;
6 — Bapawex, 7 — onopa apy3a, 8 — ¢hopma paamMepom
20x20x20 cM, 9 — sopoOHKa

MyTem W3MeHEHWA Maccsl NpPUrpysa
MOXHO NoABUpaTE XOPOLLO YNNOTHS-
€Mble CMeCK 0BBIMHOR MECTKOI KOH-
CUCTEHUMN NPOCTBIMK CPEACTBAMMW
UX YNNOTHeHWA {Hanpumep, Bubpa-
uWen), B NETHAX W 3UMHWX YCNOBMW-
ax. B nocnegHem cnyJae 8 kayecTee
NpUCagok ANA perynupoBaHWsa cpo-
KOB CXBaTbIBaHWA BETOHHBIX UMK pa-
CTBOPHbIX CMeCei, a TakKe ocylye-
CTBNEHWA BO3IMOXHOCTH BEAEHWA
paboT Npu oTpUUATENLHBLIX TEMNepa-
Typax Hafao nonb3cearscA aobaeka-
MW NOTaLLI, HUTPUTA HAaTPKUA, MOYEBW-
Hbl UNW UX CMecei (a.c. Ne 2423225),

PekomeHayemble BENUYMHB! NPY-
MEHeHWA aTuX gobasok 8 BeToHax u
pacteopax npweedeHs! 8 Tabn.1, a
npoyHocTe HeToHa nokasaHa B
Tabn.2.

Tabnuya 2

Benuuuna poSaskw oT B2Ca ueMeHTa B % Ocapka koHyca MpouHocTs GeToHHbIX 06pa3Los NpY CkaThK B k/om? (Bo3pacT B cyTKax)
HUTPUT HATPUA notaw BerouHoi cmeck B cm 7 14 28 90 | 180
3ranon Bea fofaBok HOPManNBHOMG
XpPaHeHWA 6,3 753 100 117 124 140
[ — 52 51.1 815 106 178 281
iy 6 4 814 88 13 160 283
4 2 6,5 343 68,1 88,5 136 242
12 —_ 9 475 954 140 216 321
— 12 37 107 127 160 193 290
8 4 7 389 75,3 17.5 178 284
15 — 10 51,2 28 71 113 256
= 15 3 B7.1 108 151 164 292
75 75 53 533 845 105 148 o
5 10 4 74 a5 115 1558 238
10 10 3.5 3 80 125 155 255
10 15 3 35 51 74 116 179
5 15 3 61,4 813 97 110 155

Mpumeyanun: 1. Cocras GetoHa Ha 1 M3, nyuuonaxoesii uemeHT 300 kr, KapeepHbiA Necok 711 ki, webenb pakuywin 5-15 MM 1171 k1, sopa

182 n, BILI=0,7.

2. flo 90 cyTok o6pasub Teepaeny B MOPO3IMNEHOR KaMepe NP —8, —12°, o1 90 Ao 180 CyTOK — B NOMeLeHuUM npw 15-20°

20




BOMNPOCBLI KAYHECTBA

B.C.YTKUH, kand. mexH. Hayk, npoc., J/1.B.YTKWH. kaHd. mexH. Hayk (Bonozodckuii

noAumMexHuYyecKull ux-m)

OueHka kayecTBa NPOAYKUMM NPU Manon Uy HeYeTKOM

nHdopmaymnu*

B uactosmutee spems Bo muornx HOpMa-
THBHBIX JOKYMEHTAX 10 OUEHKE KauyecTsa
APOOYKUHH K B HACTHOCTH 110 MCNBITAHHAM
MATEPHANOB HMEIOTCR TPEOOBAHHA ¢ MHHH-
MAIBHOM KOAHYECTBE 00pasuos MMM yucna
wenbitawni - (FOCT  22690-88, [OCT
10180-78 v ap.). He peako 3To koaunyectso
PaBHO Tpem H metice. JIns npenynpexicHus
«Becnpenena» B YToM  Bonpoce wnoraa
HOpMKE TPEGYIOT OrpanuucHuit, nanpismep,
B BHIC MPCACTBHOID DATIHUMA MEKTY HaU-
GOMBLIMMA H HAMMEHELIMME Pe3yILTATAMK
MCTIBITAHKE, B YACTHOCTH

X 1 X o £1,5. Crporo maremaru-

HeCkoro o0OCHOBAHMA Ans 3THx Tpefopa-
HuH HeT. K comanenuio, MOryT umers Me-
CTO M TaKHE CAYYaW. Korla DoNLworn ko-
AnuecTsa 00pasios HiH HCHBITAHHH NPOH3-
BCCTH B NIPHHUHIE HEBOIMOMHO.

Hasectno 1], vro npu uenwimanuax 3-x
W aake 5 00paiuon Ges nanus sakona pac-
NPE/ICNICHHR CHIY Mol BCIMYHHLL Peayb-
TATOB HCIBITalNE lie MOKeT GITh pedn o
TOMCUHBIX H MHTUPBANLHBIX NGPAKTEPHCTH-
kax 3ol seinumie. Ecnu see we wa ipak-
THKE HX HaXO0JAT, TO nonyywawT nubo ab-
CYPARLIE peiyauraTw, AMbo nenpasomou-
HEIE,

B ceazu ¢ UM npeanaraem Hosylo me-
TOAHKY (ICHKM Kadeécina HPOAYKUHA npu
MATOM 4HCle 0OpatuuB MM HCNEITAHKWEA,
m.'HDBﬂHH}'IO Hd TCOPHH HEMETKHX MHO-
WELTR, TEODHH HHTCPRATBHEIX CPElHHX H
TCOPHH BOIMOKHOCTEH. 3TH Teopuu noay-
YHIH B TOCNEJHES BPEMA IHAYHTETBHOE
PA3BHTHE W HALH NpUMeHEHHe B paBorax
4BTOPOB MO Npodnemam HAASKHOCTH KOH-
crpykusmii [2.3 u ap.).

* Pabora duHaHcHpyeTca no TpauTy
DYHAIMEHTANbHBIX HCCNEL0BaHMA B obna:
CTH EPKHTBK‘F)‘FH H CTPOHTENBHEIX Hayk
MurxoGpaloaanun Po

B TepMHHAX TEOPHH HEYCTKHMX MHO-
WECTE  NCPEMEHHYKY  BENWMMNY  (amahor
Cny4yaiHoil  senmnbl)  OyaeM  WisLIBaTh

Hewetkol M ofozHavare X . Owa TPHHMH-
MAET IHAHCHHA HI MHOWKECTBA BCUIECTHEH-
HBIX “HCCT, KOTOpLIe obpasyior npocTpan-
crae cobuiruii. Orobpakente ee w3 roro
MHOXKECTBA B HiTepsan [0, 1] onuceaeTcs
dyHKuMEl pacnpeacacHus BOIMOXKHOCTEH

TOr0. 4TO HeueTkas nepemennas X npu-
HHMEET HEKOTOPOE IHAYCHHE X M3 06AacTH

BEWECTBCHHBIX  uncen. Ecan  dynkums

T, (x) H3BECTHA, TO MOXHO HAWHTH BO3-

MOWHOCTH 1100010 coburTna, obpazosamio-
TO U3 INEMENTAPHLIX CubMTHI MHOMeCTBA,
QonospeMeRy ¢ MEPOH BOIMOKHOCTH P
HCMOB3YETCH NOHATHE MEPLI HEODXOAMMO-
CTH

N(xe 4)=1 —supz, (x e A),
rae A — HEKOTOPOE HEMETKOE MHOKECTBO.

B wkauecree dpyuxumit pacnpegsenchus
BOIMOKHOCTEH  HCTIONBIVIOTCA  THNOBLIE,
00yCnoBAEHHbIE NOCTARACHHOA 3anaueli M
XapakTepoM coOLITHE.

Ha npaxrike [2] npu ouerxe kawectsa
NPOAYKUHH HAWTA TIPHMEHEHHE (DYHKUHS
BHIa

z (x)= exp{— [(x-a)/b] } .
rac d w b napaverpur dynkuum, onpene-

NAEMBIC  PE3YNLTATAMM  HCOBITAHMA WM
uamepenui. Tak ana MmHoKecTsa peiyneTa-

ToB HenbiTauin X = {X,,Xz*,..Xn}
a= OSS(Xmax + Xmin )'
b= Ois(k’max = Xrnin )'{ L

&, = -\,F—lna . X - ypoBeHb prCKa,

IoapoGuyio HuopMaumIo U NepBHYHEIE
HCTOYHHKH 110 ITOMY BONPOCY MOXKHO Haii-
TH B [2].

PaceMOTpHM  KOHKPETHRIH  npumep.
[MycTs nonywenst pesynsTarel MCnuITARHE
oGpA3UOB MATEPHANA HA NPOYHOCTE. 3a
MEPY TPOYHOCTH  OTAcAblOre  obpaiua

NpHMeEM HaubOTbilce HaNpaxcHHe X,,

KOTOPOE BBLACPH f-00pasell npu Henbia-
HHAX.

[yers fi‘; = {1 G,S,S} MIla. 3anacmes

a =001, rorza
Ea=v-Ina =2]5.
a=(10+5)/2=7,5 mna,

b=(10-5)/2-2,5=116 Ml

3annwes (1) an9 TOAYHEHNBIX 3HAYe-
i A u b .

x (x)= exp{— [(x~7.5)/1,16F ] ()

[locrasum sompoc. Kakoea Boamosk-
HOCTB TOMD, YTO CPEAHAS IPOYHOCTEL HCCie-
AYEMOro  MaTepHana. HanpHMep. TO4HO

pasia X =6 MIla? Toacrasass s (2)
X =6 Mla, naizen 77, (6)=0,19.
Tax kax x =6Mlla<a=75Ma.

TO BOIMOKHOCTS Toro, uto X = 06 MiTa

OTHOCHTCA K NapakTEPHCTHKE Marepuana
CCPEAHA® NpouHOCTLY pasuy 100%. O6-
PATHOC YTBEPKIACHHE OLUCHMRAETCA IHAYE-

HHem T, (6} =019. Heobxonumocts
Toro, uwto X =6 Mila
HCpeaHeR [IPOYHOCTH», COCTABHT
N=1-7.(6)=1-0,19=081.

Heruna yreepaxaenus o «opeane NPoYHO-

OTHOCHTCA K

crun x = 6 Mlia HAXOIATCH B MHTEp-

sane [0,81; 1].

[lonysennan Takum oGpasom mrdopMa-
LHS O TIPOYHOCTH MATCPHANA 1I03BONNET
OBBLEKTHBHO PHHATE TO MANW HHOE PelLCHHE
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OTHOCHTENEHU €r0 KAYECTEa (NPUTOIHOCTH,

COPTHOCTH W T.n.). EciM npeacrasnsercs,

MTQ IapalTHd NpOuHOCTH X =6 Mlla,
obycnosnennas uxtepeanom [0,81, 1], ma-
Na, TO TIPUMEM HHOE 3HAYEHHEe «CpeaHeH
HPOMHOCTHY, HAalpumep pasHoi 5.5 MIa. B
FTOM - Clly4a¢ HMHTEPBANBHAA OUSHKA BO3-
MOMHOCTH M HeoBXOAMMOCTE  COCTABHT
[0.95: 11.

Ecaum npuusTe, yro X = 1.5 MTIla, To-
ra WHTEPBANLHAA OLCHKA BOIMOKHOCTH H
neofixoaumoct cocraput [0.1), Te. mm
MMEEM MOHOC HEIHAHHE LA YTBEPHACHUA

o oM, 6yaer tu X = 7,5 MIa xapaxrepu-

JOBATE CCPEAHION MPOMHOCTEY MATEPHAaNa.

Ecad  HOPMHPOBATH  HHTEPBAILHYIO
OLEHKY [{Z, ﬂ ], TO MOMHO HAHTH COOTBET-
CTRYIOULYHO OLCHKY H KBHECTBa NMPOAYKLHH.

[MocmoTpum, 4To Obl ML MMeH, Hc-
NOAL3YA HOAYHEHHKIE B IPHMEPE PE3YIhTa-
TEl HCMBITAHWA MATEPHANA W HCNOIL3Ye-
MYIO B HACTOSLLEE BpPeMA METOAMKY OLEHKH
ero kadectsa, CpeHss NposHOCTE

X=(010+8+5)/3=77 M

Cpeanee  KBAIPATHYHOS  OTKACHEHHE

S, = 2,5 MIla. He 3nas 3akowa pacnpe-

AenedMa, HalJeM NpO4IIOCTE MarepWana c
rapanTuposaHioi obecnenenHocTbio 0,99

(6nuakoli k nonyuennoli B npumepe obec-
neyensoctH [0,95; 1]} o ycnoeno

«Ilpounocten= X - 38, =
= 797 = 3 i 2-,5 = 0,2 Milla.

PeayabTar NOKa3pBACT HA €ro O4EBHI-

HYI0 aBCypAHOCTE,

Brigoag:

1.Heobxoaumo  nepecMoTpeTh
ByrOWKe TPeDOBAHKS HOPMATHBHBIX A0-
K}!‘MI_‘HTOB OTHOCHTEIEHO OUEHKH Ka4ecT-
B4 NPOAYKUMH NpH manoM obveme nep-
BHYHOR HHGOPMALIMK NO PEIYNBTATAM HMX
HCALITAHHA.

2.PazpaGoTarh METOAHKY OUEHKH KauccTea

CYLIECT-

Ha OCHOBC JOCTHXCHHMA TEOPHH HEMETKHX

MHOWECTB, MHTEPBANLHLIX CPEAHKX H

BOIMOMHOCTEH © YUETOM CﬁElllI(bHKH HX
LII}"HKLIHOIIH.I'IBHDFD HATHAYEHHA.

TpH BO3IMOKHOCTH MOAYHEHHA n0CTa-
TouHo Gonwwod no ofnemy BuIBoOpkH
OUEHKA KaYecTBa NPOAYKLHH Ocylie-
CTBANETCA BEPOATHOCTHBIMH MCTOAR-
MH.

BubnuorpadwyecKkuid CNUCOK

Beunuens E.C.. Osuapos A A. Teopus
BEPOATHOCTEH W e HIDKCHEpHOS npu-
nowenne. - M. Hayka. 1988, — 408 c.

2. Yrkun B.C., Yteun JIL.B. Onpenene-

HHE HAZEKNOCTH CTPOWTENBHEIX KON-
cTpyKuMi: Yuebuoe nocobue. ~Bono-
raa: BollH, 1998. - 163 c.

3. Yreun B.C.. Yrewu J1.B. Onpeaene-

HHE  HAACHHOCTH  ®eael00eToHHbBIX
2NEMEHTOB TIPH LEHTPATLHOM CKATHH
BOBMOXHOCTILIM MeTOMOM // BeToH o
wenesoberon, —1998. - Ne 3, C.18,

YcmaHoeka ona 3uMHe20 6emoHuposaHus

[ins oTorpesa npomepaluero rpyHTa B CLUA wenone-
3yioT moBunsHble yeTaHoskm “Hydronic Heater”, npeacrae-
nAwme coBoi METANNNYECKWIA KOHTERHED, COAEPMALLMA
B cefe neyb Ha XWAKOM Tonnuee, Bak ¢ He3aMepaatowen
MMAKOCTbI0 W BapabaH ¢ pesuHoBeIM wWnaHrom. Mepen
Havanom pa3paboTk1 NPOMEP3LLErO rpyHTa PE3UHOBBIN
LWNaHr PACKaTLIBAIOT W YKNAALIBAHOT BONHAMK HA NOBEPX-
HOCTW NNoWaaxky. PaccToaHue Mexgy cocefHumu Bon-
Hamu cocTasnseT okono 80 cm. HarpeTtan ao 80°C »wa-
KOCTb NPOKAYMBAETCA NO LWNaHry U Bo3BpalyaeTca B bak
ans nogorpeea. MNpv oaHoR 3anpaske TONNWBOM YCTaHOB-
ka cnocoBHa paboTaTte HenpepbieHo Gonee 80 4. [inA no-
BbILEHWA 3DdEKTUBHOCTH OTTEUBAHWUA LUNSHIW CBEPXY
YKPBIBAKOT NNEHKOA MNK TENNOUI0NMPYIOLLIMMUA MaTamu.
CpepHAn CKOPOCTE OTTAaWBaHWA MPYHTa COCTaBNAET OKOMO
30 cM 3a 24 4 paboTel YCTAHOBKA.

o cooBweHuo BronnereHs MNopTnadauemMeHTHo! ac-
coumauwm CLUA "Concrete Technelogy Today”, N2 3, 1998,
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AaHHaA YCTAHOBKa CTana HaxoAanTs NPUMEeHEHWE NpK Npo-
u3soacTee GeToHHbIx paboT B 3uMHee Bpems roga. B to-
OTBETCTBMW G amepukaHckumu Hopmamu ACI 306R ceexe-
ynoxeHHbIn 6eToH HEOBX0AUMO 3aLLWMLLATE B TEUEHWE Nep-
BbIX TPEX AHEH NOCNE £ro yknagku, eCnv CPeaHss Temne-
partypa Bo3gyxa B 3TOT Nepuoq cocTaenaeTr meHee 5°C.
[o pgocTmkeHns NPOYHOCTU He MeHee 24 MMa ero cnepy-
eT BblgepXuears npu Temnepatype ot 5 go 13°C. MNpw npo-
rpeBe FOpU30HTaNbHbIX NNOCKOCTHLIX GETOHHLIX KOHCTPYK-
LW pe3WHOBbIE LUNAHTW PackaTkIBaKOT TakuM e oBpa3om,
KaK 4 NpK OTTanBaHuM rpyHTa, a npw oforpese BepTUKans-
HbIX KOHCTPYKUMHA LLNAHMM KPenaTCs CHapyXu onanyGku
pAaamMu No BCeit ee BbICOTE C PACCTORHUEM MeXy praa-
mu okono 30 cm. Mporpes dopm Ha4YKMHAKT Nepegd yknag-
ko GeToHa U BegyT ero Bce HeobX0AUMOE N0 aMepurKaH-
CKUM HOPMam BPeMS C y4ETOM TENNOBbLIAENEHWA NPV Tug-
paTtauuv UeMeHTa,




VHOOPMALINS

Cumnoauym fib 1999 r.
"KOHCTPYKUMOHHBIN BETOH — MOCT MeXay nogbMu”

Cumnoauym npoxoaun B Mpare ¢ 12 no 16 oktabps
1999 r. EMy npeawecTeoBan cemuHap, UMeBLUMIA Le-
Nb0 NPUBNEYL MOMOALIX MHKEHEPOB U YYeHbIX, Aaxe B
TOM cny4ae, ecnuv oHu He ByayT yd4acTeROBaTE B CUMMNO-
auyme. Ha cemmunape Gbinn obcyxaeHsl cneayowue
BONPOCHI;

®A31ATCKWE HOPMbI.

®HoBble Bbinycku (Toma) “KOHCTPYKUMOHHBIA GETOH”.

®Hoeble nybnukaumu, B Tom vyncne — “Mogenv cuen-
nexus” (OKOHYaTensHas peaakuvs) u “Gyaywee xypHa-
na "KOHCTpYKUMOHHBIA xeneaobeTon”.

®“HapyXHoe v BHYTpeHHee NpeaHanpaxeHve”, B ToM
yucne:

$NpeuMyLLecTBa U HEQoOCTaTKM,

®MPOEKTHLIE U HAy4HbIE DCHOBbI,

®oneiT CLUA.

Ha cumnosmyme npucytcTeosano 540 generartos us
50 cTpan. 22 KoMNaHUW NPEACTaBUNM CBOU JOCTMKEHMS
Ha& TEXHWYECKOW BbICTABKE.

Mporpamma cUMNO3MymMa COCTORNA M3 NNEHaPHLIX W
cneuwnanbHbiX CeCCHi.

Ha nnenapHbix ceccuax Goinu 3acnywanbl cneny-
fouuMe gqoknagsbi:

®Hu3kue v BbicOKKE Kene3oBeTOHHbIE 3AaHUS.

® KOHCTPYKUMOHHBIN HeneaobeToH — npownoe, Ha-
cToswee v Oyaylee.

®MocTel — paBoTta aAns uH¥eHepos.

®AMEPHKAHCKasA U eBpONeRcKkan NpaKTUKa.

®KpacoTa u 3neraHTHOCTb — BOMPOCH! CTOUMOCTH.

®MoryT Ny GeToHHbIE MOCTLI BbITh 3NEraHTHBLIMK,

®lpoekTUpoBaK1E Ha NONEPEYHYIO CUNY B eBponeii-
CKMX HOPMaXx.

®Bnepen — k COBPEMEHHLIM NPOEKTHLIM KOHLEALW-
AM ONR KOHCTPYKUMOHHOMO BETOHAE.

® 3chdhekT pasMepa B Kene3obeToHHbIX KOHCTPYKLK-
AX. HENPUATHOCTb MW HEOBXOAUMOCTE.

®COBPEMEHHLIE KOMMNO3UTHBIE KOHCTPYKLMK B AnoHWY.

®KOHCTPYKTUBHBIE U UCCAEAOBATENLCKUE TEHALHUMM
B "TPaH3WTHBIX CTpaHax".

®cyliecTsneHve cTpateru 6eToHa — OnbIT MOC-
ToBOrC nepexona B OpeayHge.

®Dunocotus CeACMUYECKOrO NPOBKTUPOBaHNA ANA
KanuOPHMACKNX MOCTOB.

®[1poeKTUPOBaHIE MOCTOB C YBENUUEHHBIMW NOABEC-
HEIMW NpoONeTamu.

3HauuTeNbHOE KONUYECTBO AoKNanoe Beino 3acny-
WwaHo U obcyxaeHo Ha cneqylowmx 5 ceceusx:
Ceccus 1 — [poekmuposanue xene3o6emoMHbIX
KOHCMPYKUUG ONA KOHCMPYKMUGHOU Kpacoms! u
anezaHmHdocmu

®beToH Kak CpeacTBo WHHOBAUMKM NPW NPOEKTUPO-
BAHWW MOCTOB,

®[loaxoa K KOHCTPYKTUBHOW KpacoTe B xeneaobe-
TOHHBIX KOHCTPYKLMAX.

®ogeecHoi mocT B Benbruw.

O uOpraHLIE KOHCTPYKLMM — DELUEHUS W BO3MOX-
HOCTW.

®MocT B CaH-®paHuMCKO, BOCTOUHBIA NPONeT — ceil-
cMuYeck GeaonacHbiin NpoexT.

®MocT Ha Kopcuke,

® CTpouTenbHOE NPOEKTUPOBaHWE — 3CTETMKA M
(hyHKUMOHaNLHOCTL.

®[lpoekTupoBaHue XKenesHOAOPOXKHOMo BUadyKa B
peywnn.

®CTpouTENbHOE NPOEKTUPOBAHKE LIEHTPANBHON ro-
POACKOW rmHa3nu B Ocaxe.

®[0pOACKME MOCTSI: UMBUNU3OBAHHAS rPAKAAHCKaR
UHXKEHEPWA.

®XyLOKECTBRHHBIN KOHCTPYKTUBHDI WHXEHUPWHT B
KenesobertoHe.

®BhipasutensHocTs xenezobetona B MocTax, co-
OTBETCTBYIOLMX OKpyXaloLwen cpege.

®3CTeTMKA MOCTOB U3 HOBLIX MaTepUanos.

@ TpUaUATUNETHAR UCTOPWA 3NACTUYHON Keneaobe-
TOHHOWA PAMHON KOHCTPYKUMM B 30HE BLICOKO# CeficMUY-
HOCTW.

Ceccuna 2 — [pakmuyeckoe npoexkmupoeaHue me-
ne306emoHHbIX KOHCMpYKRYUL

®[1poekTHble npumeps!.

®lloseaeHune u aHanua Ganok, nogBepKeHHbiX cpe-
3y.

®TIpoeKTHbIe KPUTEPUU ANS KENEe306ETOHHbLIX NaHe-
nei.

®MaTepuanbHbie MOAENWU HaNPSKEHW N8 xene-
300eToHHbIX NNUT 1 oGonoyek.

®B3anmogedcTere MeXAY CTEPKHAMYU B Keneaobe-
TOHHLIX MEMBPaHHBIX 3NEMeHTaX.

®[1pOeKTHBIE MHCTPYMEHTBI ANA KOHCTPYKUMOHHOIO
BeToHa.

®Cpe3 8 *ene306eToHHbIX HepaspesHelx Bankax.

®[lpegensHan HecylWwan cnocoBHOCTL No nonepey-
HOW cune B Bankax ¢ BLICOKOKAYECTBEHHBIM NErkUM 3a-
nonHuTEneMm. 3

®XKene3obeToHHble anemenTsl ¢ TPaAWLNOHHOA ap-
MaTypoi u pubpoi.

®KOHLENUMA NPOEKTUPOBAHNS KOHCT PYKLMOHHOTD Ge-
TOHa Ha nonepeqHyr cCuny, OCHOBAHHaA Ha MOAEnsX
"cBA3EW 1 pacnopok”.

®06wan punocodua xenesoBeToHHbIX KOHCTPYK-
LiMIA.

®Mogenw nNockux GTLIKOB, COBANHAIOLNX COopHBbIN

W MOHONUTHEIA BETOH.
POAaBNWBaHWe B Bankax ¢ nonepeyHoi apmary-
PON: paspylUEHWE OT pacTsHeHWs.
®[lpogasnueaHie Bo BHYTPEHHUX COBAUHEHMSX NNNT
C KOMOHHaMW.

®[poekTMpoBaHne NNockux NAWT, NpenaTCTaylowee
NPOrPECCUPYIOLLEMY Pa3pYLLUEHUIO.
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8 3MacTUMHOCTE HENE306ETOHHBIX KOHCTPYKUWIA,
®BHyTpeHHWe CThIKKM GaNoK C KONOHHaMK B paMax.
®HapyxHbie CThikn GancK C KONOHHaMM TvNa “CBA3b-

pacnopka’.
Ceccus 3 — Modenupoeanue e xene3obemoHHbLIX
KOHCMPYKUUAX

®CTaTUYECKMA HENWHEHbIR aHanu3 LWnuHApUYec-
KOro NMpeaHanpRXeHHOro pesepsyapa.

eOnpeneneHune NpegensHoi aNacTUHHOCTY B XKene-
300ETOHHBIX KOHCTPYKUWSAX.

e MHOXecTeeHHaA MOAeNnt wene30b0eTOHHbLIX ane-
MEHTOB ANA aHanw3a aedopmanmn U paspyweHus.

®[poeKTUpOBaHUE NOABECHBIX COCTaBHLIX MOCTOB
C WCNONb30BAHWEM BEPORTHOCTHOMO aHanui3a MeTonoM
KOHEYHBIX 3NEeMEHTOB.

®Mogenuposarue Gano4yHbix MOCTOB € Nocnenylo-
U|M HATAKEHWEM C UCNONL3IOBAHUEM MeTo[a KOHEeYHbIX
INEMEHTOB.

®A3bICKaHHEIA MHCTPYMEHT KOHEYHbIX 3neMeHToB
ANS WCNONLIOB3HUA NPY NPOSKTUPOBAHWK MOCTOB.

@ TpexpasMepHblil aHanu3 AN\ MOCTOBbIX NOKPLITWIA,
NoABEPHEHHbIX NONEPEYHOMY CABMIY.

#[loBepeHve ABYXNPONETHbIX Xene3obeToHHkIX Ba-
NOK € NpegHanpRXeHHBIMK 3NeMeHTaMy 6es cuennesus.

®CpaBHeHMe KonWyecTsa apMaTypel B Kopob4aTbix
MOCTax C NPEAHANPMHKEHHBIMU BHYTPEHHUMIA UK HAPYH-
HEIMW KaHaTamu.

®Mexanndeckoe NnoBejeHHe U ONTUManEHOE NPoeK-
TupoBanue GeTOHHbIX NaHeneit C OTAeNO4HbLIM CroeM U3
BbLICOKOK3YECTBEHHOrO BeToHa W nerkum DETOHOM BHYTDM.

®YucneHHsIR aHanna xeneacbeToHHBIX ANeMeHTOoB,
OCHOB@HHbIW HA NPUHLUWNE HANOKEHWA NON3Y4ecTn W
cuenneHua BetoHa.

®PekomeHaauui No AONroBE4HOCTH, OCHOBAHHBIE Ha
NPOEKTUPOBAHUW Hene3obeTOHHbIX KOHCTPYKUWA.

eMopenwposaHie NOBEAEHWA NPeaHaNPAXEHHOro
MOCTa, WCObITAHHOrO A0 PaspyLUeHUA.

®[1paKTUYHCCTE NpefHanpaAXeHHblX xeneaobeToH-
HbIX KOHCTDYKLWA.

®llpoekTuposaHne MUHWUMANLHOMO apMUpPoBaHNS B8
NpeaHanPAIXEHHbIX #ene3obeToHHbLIX MOCTax ¢ Lenbk
KOHTPONA TpewmHoobpasceaHus,

eMoaenupoBaxie BNWAHWA BDEMEHW B NpeaHanps-
HKEHHBIX ¥ene30BeToHHBIX MOCTaX.

o [edopmauun B NnpegHanprXeHHbIX KenesobeToH-
HbIX KOHCTPYKUMAX — W3MEPEHME W aHanua.

®13y4eHne JONTOBPEMEHHOMO NOBEASHUA MOHONNT-
HOMQ CErMeHTHOM MOCTa.

®0uUeHKa BNUAHKUA NON3YYECTU HA U3MEHEHMWe rpa-
HU4HBIX YCNOBUIA B Xene300eTOHHbIX KOHCTPYKUUAX.

®PacyeTHbIE W UIMEpEHHBIE 4EOPMALMK B PEKOP-
AHOM NO ANWHE KOHCONBHOM MOCTE,
Ceccun 4 — XenezobGemoHHBIe KOHCMPYKYUU &
“mpaH3umHbIx” cmpaHax

®[lga npeaHanpaXeHHbIX PaMHEBIX MOCTa B Yexuu.

®[1poeKTUpOBaHUE U CTPOUTENECTBO MOCTA.

®[IpoeKTUpoBaHe CerMeHTHOW KOHCTPYKUMK C Mo-
HONWUTHOW NNWTOMR.

®KOHCTPYKUMK HEOBLIMHOW (OPMEI U KOHCTPYKUKOH-
Hbld BeToH.

®HexkoToprie npoekThl MOCTOB B Cnosakun:1995-
1998 rr.
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®MocT 8 MNonswe.

e[ipegensHan cTagusa NPORKTWPOBAHWA NO KOppo-
3uM B Xene3obeToHHbIx MocTax.

®PeMOHT W BOCCTaHOBNEHUE xene3oBeToHHoro me-
cta B Mosambuke.

®PeMOHT MoCTa B PyMbIHUMK.

®Koppo3us U coXpaHeHue mecTa.

®YCcuneHue CerMeHTHONO aBTOQOPOMKHOIO MOCTA.

opumeHeHue xenesobeToHa K cneuwansHseix Ge-
TOHOB B MalWHHOCTPOSHWUM.

®MogennpoBaHue MEeTCAOM KOHEYHbIX 3MEeMEeHTOB
nocneayoLlero Hatsxenns Bes cuennexus.

#[lpogaenuBaillas NoNepedHas cuna B NOgbEM-
HbIX NNUTEX C NOCNEAYHLIUM HATAXKEHWEM Yy YrNoBbIX
KONOHH.

Ceccun 5 — HccnedosaHusa u UHHOBaUUY 8 painuy-
HbIX nNpoOeKmMax

@CocTaBHOW MOCT.

®Hoean gemndupyOwan cuctema npotue eubpa-
LUWA NOABECHOMO MOcTa.

e [lpumeHerne MOHONWTHOrO XeneaoberoHa ansa
MOpPCKMX gamb 1 BONHONOMOB MOCTOB.

®Peszepeyap B kKHAMecTee MoHaKo.

“®Wene3obeTOHHbIE CErMeHThbl, apMUpOBaHHble
CcTaneHoh hubpoit Bo 2-M XeWeHOopACKOM TyYHHENe.
®HoBble MaTepUankl U TEXHONOTWKW ANA NPOW3BOa-
CTBA BbICOKOKa4eCTBEHHOro nerkoro GeToHa.
®[lpegnoxernve no ruEpuaHoOMY NpeaHanpAXeHHOo-
MY NEHTOMHOMY NELLeXoAHOMY MOCTY ANA NPUMEHEHUA
B LUDCCEWHbIX MOCTaX.

®HagexHoe NpoeKTUpoBaHKe B pabodvei cTagun —
Bbi3oe gnA fib.

®[IpaKkTU4ecKuit ONbIT HOBOTO NOKCNEHWA Hanparae-
MbIX INEMEHTOB W FPYHTOBBLIX AHKEPOB.

eewexoaHbli MocT LLlepBpyk.

®[poABHHYTAR TEXHONOIMA ANR MOCTOB.

®[1pOEKTUPOBAHUE W CTPOWTENLCTEO NPEQHANPAMEH-
HOFO MOCTa € rOMPUMPOBAHHEIMK CTanNbHBIMW CTEHKAMM.

eCelcMMyecKkan oUeHKa MocTa.

@ JKCNEPMMEHTANbHOE U3YYEeHUE CENCMUYECKNX Ka-
YecTB Kene3obeToOHHbIX NpeaHanpPAXEHHbIX KONOHH.

®KoHUENUWS 3penccTy B NPUMEHEHUW NpeaHanpsa-
HEHUA.

Ha cumnoavyme Obinv OpraHusnBaHel TEXHUYECKWE
JKCKYPCUM, B TOM YUCNE Ha CTPOMTENLCTBO KoHrpece-
UEHTPA U METPOMOCTA.

Bbina Takke obvAeneHa GecnpeugaeHTHan nporpam-
Ma No W3gaHuKe Marepuance fib.

Bsiwinu 43 mevamu U pacchbiNaromena 4neHam cnedy-
owue cepuu, usdanHore ewle 8 FIP:
®[poeKkTMpoBaHUE TOHKUX CTEHOBLIX 3MEMEHTOB.
®[poekTUpoBaHve NNuT U OyHOAMEHTOB C nocne-
AYIOWWUM HATAKEHMEM.

®[lpakTwyeckoe NPoeKTUPOBAHUE KOHCTPYKUWOHHO-
ro GetoHa.

Benunu u3 nevamu u pacceinarmes Hoable cepuu
fib:

®KOoHCTPYKUWOHHEIA BeTox, Tom 1 — Beegenue, npo-
SKTUpOBaHHe, MaTepuansl.

®KOHCTPYKLUWOHHBIA BeToH, Tom 2 — OCHOBGI Npo-
eKTHUPOBaHUA.

®KoHCTPYKUMOHHbLIA 6eToH, ToM 3 — [JONroBeyHoCTb,
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NPOEKTMPOBaHWE ANA CONPOTUBNEHNS OTHIO, COXpaHeH1e,
OLEHKA, PEMOHT.

®LeTOHbl H2 NErkMX 3anonHuTeNax — Bolgepxky us
HOPM W CTaHAapTOB.

®3awMTa CHCTEM OT pucka — CylIHOCTL U pa3Bu-
Tve npofnemsl.
OxoH4YamensHbie pedakyuu, Komopbie abiidym u3
neyamu noidHee:

®Mogenu cuennesns.

@YnpaeneHue, oLeHKa U yeuneHue xenesobeToHHbIX
KOHCTPYKLUMA.

#CH0pHbIE NpeAHaNPAXEHHbIE CENLCKOX03ANCTBEH-
Hbl& CHUNOCH!.

®PYKOBOACTBO ANS NPOEKTUPOBAHWMSA MOCTOR.
Mamepuansi, komopsbie oxudaromcsa e 2000 2.:

o[ TpuMEpLI NPAKTUHECKOrD NPOEKTUPOBAHUA.

®CoeauHeRUa ANA COOPHBIX Kene30beTOHHbIX KOH-

CTPYKLMRA.
"~ WBETOH Ha NEerkomM 3anonHWTene — pekomMeHaaLyK.
®EeTOH Ha NErkoM 3anonHuTene — OnpegeneHue
noTpeBHOCTY B UCCNEAOBIHUAX,
®beToH Ha Nerkom 3anofiHUTene — U3yYeHwe oT-
AEMNbHLIX CNyYaes.
®[1pOMLILLNEHHBIE CUCTEMb! 3aLLMTE! OT KOPPO3MK.

Mamepuans!, Haxodaujueca e cmaduu pelyeHiuposa-
Hus u nodzomoeku kK nedamu:

®[IpoeKTHpPOBaHUE, CTPOUTENbLCTBO W OLEHKA Xene-
306ETOHHLIX CYAOB — XPaKWUNULY BOAbI.

e®CneuuanbHbie NPOeKTHbIe peleHns Ana COOpHbIX
NPeAHanpPAXEeHHBIX NYCTOTHbIX NEPEKPBITURA.

®[0pupoBaHHbIE NNACTUKCBLIE TPYOLI ANA BHYT-
pPeHHero npegHanpRXeHus co cUuenneHuem.

HameueH nepeBog B POCCWMACKOR HaLWMOHANbHOW
rpynne fib BCeX NOCTYNAKLWMNX MATEPUANOB, C TEM MTO-
Gbl caenaTh X AOCTYNHBIMK ANA CTPOWTENLHOR oBe-
CTBEHHOCTW, W B NEpPBYIO O4epenb, ANA YNeHoB ACCouu-
ayuun "“MWenesoberoH”.

OcHoeHbiMu meponpusimusimu fib @ 2000 2. 6ydym:
®2000 r., 18-22 nioHs, 2-f MEXAYHAPOAHLIA CUMNO-
3MYM NO CTPOMTENBHOMY MCNONb3OBaHWIO BETOHA Ha
nerkom 3anonHuTene (c yyactvem fib} 8 Hopseruu.
®2000 r., 24-27 ceHTAGpA, cumnoauym fib u Amepu-
KAHCKOIO WHCTUTYTa NpeaHanpRXeHHoro xenesoberoHa
B8 Opnanpo, CLUA.

A.W.3se3noe, pykosogutens Poccuickon
HayWoHaneHOW rpynnel B fib, A-p TeXH. Hayk,

N.B.CacoHko, kaHg.TEXH Hayk

BHUMAHWIO CMNELAATINCTOB!

B wione 2000 r. B Mockee cocTouTca 7-a KOHgepeH-
Lma Accouvaumnn "MeneaobetoH" "CocToAHKe W nepc-
NEeKTUBLI Pa3BUTHUA NpeAHaNpPAXEHHLIX Xeneiobe-
TOHHBIX KOHCTPYKUMA", HA KOTOPOI HAMEYEHO PACCMOT-
peTb WWpOoKMiA Kpyr npobnem nNo gaHHok Teme.

Mpe3uauym MexpernoHanbHoR Accouwauun "Kene-
306€TOH" W Hay4HbIA KOMUTET NO NOArOTOBKE U NpoBe-
AeHu 7-# koHdepeHuuw obpawaetca K Bam v Bawwmm
COTPYAHUKaM C NPeanNoXeHneM NPUHATL yY4acTue B pa-
Bore KOHEpPEHUWMU M BBICTYNUTL Ha HEll C [OKNAAOM
(cooblyeHnem).

TEMATWMKA KOH®EPEHLWK:

1. HoBble KOHCTPYKLUM 3RaHWIA W COOPYXKEHMNI,

2. 3hpexTusHbIe BUALI BETOHa U apMaTypbi.

3. TexHONOrMR WSrOTOBNEHMA KOHCTPYKUWA Ha 3aBO-
fax XBU v B NOCTpOEYHbIX YCNOBHUAX.

4. OBopyaosaHue n NpUBOPLI ANA HaTAXKEHWUS ap-
MaTyphl.

5. CoBeplLueHCTBOBaHWE METOAOB pacyera.

6. 3apybexHulil oneIT.

HameualoTcAa 03HaKkoMWTENbHBIE NOE3OKW Ha 3aBO-
Abl XKBWU, Ha cTponTenbHyio BLICTABKY W B HOBbIE paito-
Hbl Mockes!.

Ana conposoxpatowmx nuy 6yaeT opraHv3osaxa
cneyvansHas nporpaMma.

Moapofxan nporpaMmMa ¢ HaMMEHOBAHWEM [OKNANOB
v aeTopos Gynet HanpaaneHa Bam B theepane 2000t

HAYYHBIA KOMUTET:

MNpeaceparens Mapkapoe H.A. —(095) 174-76-96
Bonkoe 10.C. (3sam.npeacegartens)

3aberaes A B.

Magaran C.A.

LWaruu AN

ConotyuHa I1.1. (cexkpeTaps)

OPFAHU3ALMOHHbLIAN KOMWUTET:
Mpencenarens Kpeinos B.A. — (095) 174-77-26
MuwwHa T.B. (3am.npegcegarens)
3ukees J.H.

Nebepesa T.U. (cekpeTaps)
KonTakTHble TenedoHb!:
HcnonHuTenbHLIR QUpeKTop AccoumaLin  YenesobetoH"

Caconko N.B. —(095) 174-78-48
CexpeTapuwar koHdbepeHumn — (095) 174-76-65

E-mail: niizhb@glasnet.ru
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HAM MAULLIYT

A.A.KOPLUIYHOB, kand.mexH. Hayk (HUCK, Kues)

O mepax o6ecneyeHUss MOPO3OCTOMKOCTU GEeTOHa

B nocnegHue rogst "B u XBE” He
pa3 obpawancs k o6cyxaeruio npo-
Gnemel MOpo30CTORKOCTH GeToHA.
OTW BLICTYNNEHWURA, K3K NPaBUNo, OT-
HOCHNUCL K METOAaM JKCMEepWMeH-
TanbLHOre ONPeJeneHnn ee YpPoBHS;,
HakoHel, B [1] H23BaH KOMNIEKCHbIR
nepeveHb 13-Tu Tpebylowux pelle-
HuA BOnpocos. He cnegyet ymanate
3HAYEHUE MHOMUX U3 HAX: HaNpumep,
OT COCTOSIHWA NPUNeralLwux Kk nnu-
Tam npecca rpaHein ob6pa3yos moryT
33aMETHO 33BUCETh pesynLTaThi Mc-
NbiTaHuiA. MoxHO cornacuTecA ¢ ae-
TOopoM [1] B 4acTu HENpPUBLIYHOCTK
ANA MHOTUX YyuTaTenen metTonos
maremaru4eckoil cratucTukn, Oaxa-
Ko 6e3 uX MCNoNb30BaHUA HEBOIMON-
HO 060CHOBAHHO HA3HAYUTH YPOBEHD
3HaYUMOCTV NONYYEHHOrO NPU Cono-
CTABUTENbHBIX UCNBITAHUAX CHUXE-
HWA NpoyHocTK GeToHa nocne mopo-
3UNLHBIX UCNbITAaHKA. HyxHo Bbino
Bbl aKTUBHO peann3osats NpeanoXe-
HWe 0 CO34aHUM MCNbITATENBHbIX (HA
MOpPO30CTORKOCTE) UeHTpoBs. Ho Bce
3T0 He BbIBOAWUT HAC M3 3NOXK Npod.
H.A.BenenwbGckoro.

Bmecte ¢ Ttem akag. MAWM
B.M.Cuaoe ykasbieaeT nyTh kapau-
HanbHOro pewenua npobnemsi.
[peacraensaercs noneaHkiM nogaep-
*aTb ero ¢ 0OWemMeToaMYeckux no-
3MUMIA, OQHOBPEMEHHO UMER B BUAaY
CyljecTBeHHble ocofeHHocTU pac-
CMaTpUMBaeMOro ABNEeHKUS.

Bo-nepebix, MOpPO30CTOMKOCTb
BetoHa (a Tawke KMupnuua, Yepenu-
Uel 1 NogobHbIX KaMHER) saBnAeTcA
OfHUM W3 (PAKTOPOB HAAEKHOCTH
CTPOMTENBHBIX KOHCTPYKLMWA B 4ac-
™ ux gonrosedHocTw. Mpaega, no-
BEPXHOCTHOE pa3spylieHue Martepu-
ana npoucxoAWT NOCTEeNneHHo, B
fonblUKMHCTBE CNyYaes HarnNagHo W
HE MOMET NO3ITOMY NPUBECTH K HEeo-
*¥uaaHHOMY O6pYLWEHWNID.

DAKT NOCTENEHHOIO PaspyLLUEHUs
CT3BWT BONPOC O BO3MOXHOWN 3aBu-
CMMOCTW HOpMaTuBa (Mapku) mopo-
30CTOWKOCTH (Aanee — F), ¢ ogHoii
CTOPOHbI, OT MACCUBHOCTH KOHCTPYK-
UMK, a ¢ apyroi, — ot ocoBeHHoc-
Tel ee akcnnyarauwu. Tak, AOPOX-
HOE NOKPbITUE NPaKTUYECKK He nog-
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AQETCA 3aWuTe, HO AONYCKaeT pe-
MOHT W QaXe 3ameHy, @ NNoTUHa He
AONYCKAET 3aMeEHbl (CKaxem, Tpya-
HO cebe npeacTaBuTh, KakuMm obpa-
30M MOXHO 3aMEHWTb NNOTUHY [Hen-
pol'3Ca, x0Tb OHA U WMEeT pag no-
BPEeXAeHWi}, HO NOAAAETCA 3auuTe
W PEMOHTY C WCNONb3OBAHUEM CO-
BPEMEHHBIX TEXHONOMAR,

Bo-BTOpLIX, M3BECTHO, 4TO NpM-
EMNEMOCTb HOPM NPOEKTUPOBAHMUS B
KOHEYHOM cueTe anpobupyeTcs
NPaKTUKOW IKCNNyaTauuu coopyxe-
HUA. K COXaneHunio, Takoi KpuTepuit
BpPA4 NU YAACTCA NPUMEHUTL K 060-
CHOBaHW F. Cpeau MHOrMx npensw-
CTBWA MOXHO Ha3BaTh TPU:

® UCKNIOYUTENBHYID TPYAHOCTL
onpegeneqHun AeRCTBUTENbHOM YNC-
Nna YWKNoB 3aMOpaXUBaAHWRA-OTTaM-
BaHWS IKCNNYaTUPYEMON KOHCTPYK-
UKW (Hanpumep, OHO MOXeT BbiTb
PasHbIM C KOXKHOW W CEBEPHOW CTO-
POHBI) — 3AECH HE UCKNIOHEeHa OG-
Ka Aaxe Ha NOPsALOK BEMUYMHBI

®HeoNpeaeneHHOCTb NPOEKTHO-
0 CpOKa 3KCnNyarauyun COOPYKEHW,

®CNOBHOCTL CAMOrO NOHATKA F,
KOTOpOE HENOCPEACTBEHRHO CBA3aHO
C MHOFOKpPaTHO W3MEHRILWWMUCA
CTaHAapTU3IOBaHHbLIMKW MEeTodamu
WCNBbITaHWKA (CcM., Hanpumep, [1] u
HE3BaHHLIE TaM APYrMe UCTOYHKKK).

B-Tpetbux, ucneiTalua Ha mopo-
30CTOMKOCTb B NOGOM cnyyae fAo-
BONLHO CNOXHBI U ANUTENbHL!, Tak
4TO B NPOW3BOACTBEHHLIX YCNOBWAX
WX NPOBOAAT peaxo (oawH pas e B
mecaues. [lononHuTensHoe ykasa-
Hue FOCT 2663-91 “a Takke npu ua-
MeHeHWH cocTasa BeToHa, TexHono-
M NPOW3BOACTBA W KaqecTBa WC-
NONbL3YEMbIX MaTepuanos” — He
KOHKPETHO).

Paxee Mbl yxe oTmevany npuu-
LUMNUanbHble HEQOCTaTKU Nepuosu-
HECKWX UCNBITaHUI (CM., Hanpumep,
[2]): 3sHaynTensHas BepoOATHOCTL
NPUHATUA OWWBOYHOrO peleHUs W
HEBO3MOXKHOCTbL CKOMMEHCUPOBATH
post facfum BrIsBnexHHoe HecooTeeT-
creue. B [1] HakoHeU-To npsmo cka-
38HO, KaK Ha NpaKTUKe BLIXCAAT W3
TAKOro NonoxKexus: anscucbuumpy-
KT peaynbTarkl UCHbITAHWA.

Cpeav Ha3BaHHOro nepeyHs Hau-
Gonee axkTyanbHbIM NpeacTasnaer-
ca 9-e npeanoxenue B.MN.Cuioea o
HEeOBX0AMMOCTH HAAEXHOro NPOrHO-
3vpoeanua F 6etoHa no coctasy Ge-
TOHHOW CMecw, KOTOpbIA B petuato-
Wew Mepe onpegenser CBOACTBa
nony4aemore kamHa. 310 nosponu-
no Gl o6paTute nepsoovepeanoe
BHUMaHuWe Ha HeoBXxoAMMOCTe CO-
6niogenuns cTabunsHocTH HanBonee
BNUAKWMX Ha F dakTopos. OcHos-
HOE NPensTCTBUE 3feCt BUAMTCA B
TPYAHOCTH COTNACOBAHWUA MMELLNX-
CA Ha 3TOT CYET PA3NUYHBIX MHEHWI
BEAYLUMX CNEeLWanucToB, KOTOpble
CTPEMATCA K YHMBEpCanbHOMY pe-
WweHwo. CBngeTensCcTsoM Noao6Ho-
ro YTBEPKOSHWUA CNYKUT, HAanpUMep,
NPUBEAEHHLIN B Nocnecnoewn K [3]
ot3bi8 npod. O.B.KyHuesuya (oTme-
TUM, KCTaT, UCKNKYWUTENBHYIO No-
NEe3HOCTL 3TOr0 NpeyeagexTa). Bnpo-
4Yem, MOXET BbiTb, yHUBEpCcankHorG
peLerua npobneMel U He CylecTeyer.

Ho BeAb B KOHKPETHLIX TEXHONO-
TUHECKNX YCNOBUAX Takue (hakTopbi
BbIABNAKOTCA BNOMHE YBEPEHHO, NOA-
A2I0TCA KOHTPONK ¥ perynuposa-
HU0. flocTatouHo 0BOCHOBaHHL! Tak-
e yTeepxaeHus (cm. [3] m gp.) o
HEAONYCTUMOCTH NponapusBaHus
MOPO30CTONKUX BeToHOB, 0 HacTos-
TENbHOA HeobBxoaAuMocTH BRaXHOro
UX COAepPHKaHUA Ha HavaneHOW CTa-
AMK TBEPOASHMA,

RymaeTtcsa, 4to Hacrano spems
KOHKPETU3WPOBATL TaKWe TEXHONOM-
YECKue yKasaHWs 8 COOTBETCTBYIO-
WHX HOPM3TUBHLIX AOKYMEHTax,
NYCTb Aaxe TONLKO B pEKOMeHAa-
TENLHOM NOpsjKe.

Buiinnorpafpuuecuuﬁ’cnucox

1. Cuaos B.N. K eonpocy cosepwencTeo-
BaHuA FOCT 10060-95 Ha ucnkiranue GetoHa
Ha MOPOJOCTORKOCTL//BETOK U wenelobeton, —
1899. — Ne 2. — C.24-26

2. KopwyHos [1.A. KOHTponbHble uensl-
TanuA 00pa3yos Kene3oBeToHHbBIX H3GeNUi Ha-
rpyxennem/iTpoMeILneHHOe W rpangarckoe
CTPOMTENLCTRO. — 1908, — Ne 3. — C 4344,

3. Weikun A E., QoBwwny N.M. Lemenr-
Hble BETOHE| BRICOKOR MOPO30CTOMKOCTH, — J1 -
Crpoitnaaar, NeHunrp. Otpenenue, 1989 —
128¢c.




3APYBEXHbBIN ONbIT

HO.C.BOJIKOB, kand.mexH. Hayk (HUAXKE)

MOHONMUTHLIN Xene300eToH

B nacTonwee Bpems exerogHoe
npouzeoacTeo 6eToHa Ans MOHONWUT-
HOrO CTPOMTENLCTBA B MUPE Npegbl-
waet 1,5 mnpg.m. Mo cbvemy npo-
W3BOACTEA W NPUMEHEHWSA MOHOMAT-
HbiiA BeTOH HaMHOro onepexaer apy-
rMe BuAbl CTPOMTENbHBIX MaTtepua-
noe. B Haubonee pa3aBuTbIxX CTPaHax
AyWeBoR noxa3zaTens NPUMEHEHWUS
MOHONMUMTHoro GeToHa cocTaenser
{8 M%): CLLA — 0,75; finoHua — 1,2;
lepmanua — 0.8, ®GpaHuma — 0,5
Typuus — 0,35, Utanna — 1,1; WUa-
paune — 2. inA cpasHenusn, B Poc-
CUU 3TOT NOKA3aTenb HaxXoAWTcH B
npegenax 0,15-0,2.

Ha uwarotoenexue GeToHa Ang
MOHONWTHOMQ CTPOWTENECTEA PacXo-
ayerca Bonbille NoNoBUHLI MUPOBO-
ro NPOU3BOACTBA UEeMeHTa.

B MOHONWTHOM MCNONHEHWK BO3-
BOAATCA MPOMBIWNEHHBIE W XUMble
3gaHus, 06beKTbl COUKYNETa, NNOTH-
Hbl, BHEPreTUYECKME KOMNIEKChI, Te-
nebawHn v Tn. Camas BbICOKas B
mupe TenebawHn Bo3segeHa U3 Mo-
HONWTHOrO BeTora. Camble BhICOKME
30aHKA Ha BCEX KOHTUHEHTaX NocT-
POEHBI C MOHONUTHBIM Xene3obeToH-
HbIM KapKacoMm, B TOM YWCNEe MUpO-
BbIE pPEKOPACMEHBI — OBa Hebock-
peba HedTaHOro koHUepHa “MNeTpo-
Hac” B Kyana-Nymnype, Mananzua
(432 m}. B CLUA HacuuTbIBaETCA Yxe
Bonee 100 HeBockpebes ¢ MOHONUT-
HbIM Kapkacom, BeTOH yBepeHHOo
BLITECHAET CTank W3 aTOro BMAA
CTPOMTENLCTEA.

OBLWMpHOR 0bNacTLio NpUMeHe-
HWUA MOHONWTHOrO BETOHAa ABNAKTCA
MHXEHEPHBIE COOPYXEHWUA (rpaawp-
HU, TpyGbl, pesepByapbl, FaLUWTHLIE
oBonodkw A3C W T.4.). CoBpemen-
Hbig rpaaupHU AOCTUranT BbICOTL
150 m npu avameTpe ocHoBanua 120 m.
MpW 3TOM TONWWHE CTEHbI COOpYXe-
HHA MOXET COCTaBnNATE BCero 19 cm.
Peaepeyapbl AN XpaHeHWR BOGbI,
CHUXEHHOTrD ra3a W T.4. MOryT Joc-
TMraTe 0Bnema B HECKONbKO COT Thi-
caY KyOOMeTpoB. ApkVM NpUMepoM
CTPOWUTENLHLIX BOSMOXHOCTENR MOHO-

NUTHoro GeToHa ABMAKTCA MOPCKUE
nnatgpopmel Ana 4obuiun HedTH
BbICOTOA B HECKOMBKO COT METPOB.

B Poccuwu B nocneagHwe rogel
TaKKe HaMeTUNack TEHASHUWA K yse-
NNYEHWUKD NPUMEHEHWA MOHONWUTHO-
ro GetoHa u weneaobetoHa B npo-
MbILLNEHHOM W MUNWWHO-TPAXAaH-
CKOM CTPOMTENBLCTEE C UCNONb30Ba-
HUEM UHBEHTapHON onanybku, BbiCo-
KONPOW3BOANUTENEHOM TEXHONOIMMK W
KOMMNMEKCHOW MexaHu3auuu Npuro-
TOBNEHWS, TPAHCNOPTUPOBKK U YK-
nagkw BetoHHoW cmecu. Bece wwpe
MCNONbAYETCA MOHOMNUTHLIA BeToH
npu BO3BEAEHUM He ToNbKo oble-
CTBEHHBIX W XWNbIX 308HUA, HO W
MHAUBUAYANbHBIX MHOTO3TaXHbIX
ycaaebHbIX JOMOR U XO38WCTBEHHBbIX
noctpoek. Nogoeoi o6bem npous-
BOACTBa MOHONUTHOrO GETOHa U Xe-
nesobetoHa 8 Poccuun coctaenger
25-30 mnH.m3,

Ana npuroToBneHua GeToHa B
HacTosWee BPeMs MCNOMb3yKTen
CMECATENU pPasnu4YHOW Npou3scau-
TensHocTh. CoBpemMeHHbie BeToHoc-
MECHUTENLHbIE YCTEHOBKKM BbiMyCKa-
TCA NPOM3BOAWTENBHOCTE 7, 12,
20w 30 M3/, aBTOBETOHOBO3bI C BME-
CTUMOCTBH Ky3oBa 2,5; 3,5; 4,8 M3,
asroBeToHocMecuHTenu obbemom Ba-
pabaHa 3,5; 57: 8 u 9 m®. Yknag-
ky beToHa B LOPOXHOM U a3poapom-
HOM CTPOWTENECTEBE MPOW3BOAAT C
NOMOLLLIO BbICOKONPON3BOANTEND-
HbIX WWpOKO3axeaTHeIX GeToHOoyK-
nagyvkoe, a Ans yxona aa 6eToHom
NPUMEHAKT NNEHOYHLIE NOKPLITUSA.

MoebileHne NpoW3BoaUTENbLHO-
CTW Tpyaa AOCTUIAETCA NyTEM aBTo-
Maru3aunm npuroToBneHun BeToH-
HOW CMECH, C NPUMEHEHNEM MUKPO-
NPOLECCOPHOR TEXHUKA ANA 3anomMu-
HaHWA peuenTypbl COCTABOB, YYeTa
3afaHHbIx u hakTUYeckux nokasare-
new, KOHTPONA BNEKHOCTW K ynpas-
nexus napameTpami 6eToHHOR cme-
cu. MNpouecc gosvposBaHWa cocTas-
NAKWKWX, fepeMelIMBaAHKE U BbIrpy3-
K8 CMECH NOMHOCTLIO KOMNLHTEPU-
svwpoBaH. PacnevaTka conpoBofu-

TENbHON AOKYMEHTAUWK COAEPMMUT
CBEOEHUA O LieMeHTe, 4aHHbIE O Npo-
OYKUWW, BPEMEHMN B€ OOCTaBKM, aa-
pece n faxe oNTHManNsHOM MapLU-
pyTe ABMMEeHWA aBTODETOHOBO3a UNK
aBTOMUKCEpA.

CoBpemeHHsie cucTembl nepe-
cTaBHoW Bno4Hoi onanybkn Ans
CTPOWTENLCTBA MOHONUTHLIX MHOMO-
3TaMHbIX 30aHWIA MoryT GbiTe pasme-
pom B nnaHe Ao 9x21 M U maccoi
Ao 12T

Bonee wwpokoe npuMeHeHue
COBPEMEHHON TEXHOMOIMK YKNaAKu
GeToHa npu nomowyu aeTobeToHoHa-
COCOB W UCNOMNbL30BaHWE NnacTudu-
KaTOpOE Npea:ABNAET NOBLILEHHBLIE
TpeDOBaHUA K KOHCTPYKTUEHEIM pe-
weHruaM onanybku. PaspabotaHsb
OCHOBHbIE TUNbI YHUDWULMPOBAHHBIX
onanybok pa3bopHo-nepectasHasn,
MenkouTopas, BnoyHas, CKoNb3s-
wan, oGbeMHo-nepecTasHan, rpew-
was, HeCbeMHasn MHorodyHKUMO-
HaneHOro HaaHayeHun. OCHOBHLIE
TpebosaHus k onanybke 3acdukcnpo-
BaHb! U BBELEHBI B rOCYAaPCTBEHHbIX
cTaHgaprax.

O6vem BetoHa, yknagsisaemoro
8 YHUPWLWMPOBaHHbIE onanybkw, B
HacToAwee BpeMs COCTaBNAET No-
pAagka 70-80%.

3HaumTenkHLIA peseps noekIlUe-
HUA 3(PPEeKTUBHOCTH UCNONbL3OBa-
HWUA MOHOMWUTHOrO XenesoberoHa B
MacCHBHbIX KOHCTPYKUMAX — BHe-
ApeHue HecbemHoW onanybkw B
BWJ€ TOHKOCTEHHBIX JNeMEHTOB W3
apmouemeHTa, cTeknothubpoueMen-
Ta UMW TOHKWX Mene3cheroHHbIx
nAuT.

Mpwn GeTOHMPOBAHUM B CKONBL3S-
wed onanybke npocTpaHCTEEHHAR
¢opma NOAHWMAETCA No mepe Hapa-
LUMBaAHKUA coopyxeHua. CkopocTb
noarema onanybkw onpepgenser
COBCTBEHHO BECh TEXHOMOMMYECKW
uukn. Temn BeToHuposaHuA B 3aBu-
CUMOCTU OT YCNOBWIA BblgepKuBaHus
BeTona coctaenseT obbiyHO 34 M B
CyTen. Cronbaswyo onanybky Mox-
HO NepeHacTpaueare Ana obpasosa-
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HWA CNOXHBIX NOBEPXHOCTEHW, a Tak-
Ke obecneyveHus NpuMbIKaHWs Au-
apparm U TA.

Haubonee ycnewHo GeToHupo-
BaHWe B CKONb3Awen onanybke npu-
MEHRETCA NPV BO3BEAEHUW BEpPTH-
KanbHbIX COOPYXEHWIA TUNA CUNOCOB,
AbIMOBLIX TPy, BOAGHANOPHLIX Ga-
WweH W pesepeyapos. OcobeHHo ach-
(eKTHO BLIMNRAAT B 6eToHe Tenesu-
3NOHHbIE BalLHK, ABNAKOWMECH foc-
TONPUMEYATENLHOCTAMWU MHOTUX O-
poaos, ocobenHo B MepmaHun. Bol-
Aa0WUMCA COOPYEHWEM ABWNACH
nocTpoeHHan no npoekty H.B.Huku-
TWHa MOCKOBCKan TenebaluHa, npw
obwei BbicoTe KoTopod 537 M xe-
nesobeToHHAR 4acTb cocTaBnaeT
380 m.

Ha cerogns TenebaluHs 8 Topox-
TO ABNAETCA CaMbiM BLICOKWM B MUDe
OTAENLHO CTOALUUM COOPYMXEHWEM
(555 m). EcTe Donee Bhicokve cTan.-
Hblé MaqTbl, HO OHW pacKpenneHb!
pacTaxKaMmu. NonepedyHoe ceyenwe
BallHu B BYOEe TPUNUCTHUKA OKasa-
nock BECLMA YAa4HbLIM ANA BLINOM-
HeHus paGoT B ckonbaswei onany6-
Ke n pasmelleHus Hanpsraemoi ap-
Marypbl. B LeHTpaneHoi yacTu Baw-
HW pasMelleHsl 48 kaHaToB cevenmn-
em 15,8 cM? kawapii, B “Horax" Ha
paanuyHOM yAaneHW pacnonoXeHs!
ewe 72 kanata. MNnowage apmarypsi
COCTABWMNE. HanparaeMon — 2566 cm?
npit NposHOCTM 1800 HimmZ, obbrHo
— 4 860 cM? npu NpodHoCTV 525 HiMmE.
Mnowanb 6etona — 98,5 M2 npu
npoyHoCTH 35H/MM? (B umnuHgpax).
BeTpoBoi onpokuabIBAOWMA MO-
MEHT Ha BawHw cocTaenseT 4 150
MHmM (415 Tbic.TCM), BepTUkanbHas
cocTasnawwan 622 MH (62 Teic.tc).

B lepmanumn v AnoHun wupoko
BO3BOAAT B NEpecTaBHoi onanybke
pesepsyapbl AlUeBUAHOW HopMb
ANS OMMCTHBIX coopyeHui. K HacTo-
ALLEeMy BPEMEHN MX NOCTPOEHD 06-
wewn emkocTeio Gonee 1 mnH.m3,
EavknyHeIe emkocTy Takwx pesepeya-
poe kenefinorcs ot 1000 A0 12 Teic.M2,

HauGonee sbigalowumMcs npume-
POM NPUMEHEHWA CKONb3ALWER ona-
nybku cneayet cuuTaTh GeToHUpoBa-
HUE KeccoHa HedTepobbiBaloWen
nnar¢gopmel 8 Hopseruu, roe nepu-
METD 04HOBPEMEHHD BETOHUPYeMbIX
CTEH W AWacparM CyMMapHo AOCTU-
ran 2 km. Ckone3swas onanybka
OAHOMOMEHTHO NepeMeluanacs ¢
nomoujele 1000 rugpasnuyeckux
AOMKpaTos.

28

CoepemenHble camonogbeMHbie
onanyBkw nNO3BONAIOT MEHATL yron
HaknoHa cTeH. Tak, npu GeToHupo-
BaHWW CTEH 3/lJaHWUS CONMHEYHBIX Ya-
cos B [ucHennenge so dnopuge
yron ux HaknoHa meHanca ot 11 go
5 rpagycor. HaknoH cTeHbl BeIcTa-
BOYHOrMO NaBWNbLOHA HA BbLICTaBKe
3KCNO-92 B Cesunbe cocrasun 15
rpafycos (aNs CpaBHEeHWS, HaKMNOH
Musanckon Gawnu — 6 rpagycos).
Onanybka Takke MOXeT nepeHacT-
paveaTtbeA U Ha nnave. Paspabora-
Hbl CUCTEMBI, r4e paguyc onany6ou-
HO NOBEPXHOCTH MOXET MEHSTLCS
oT 1 m go GeckoHeyHocTw, T.e. B NNa-
HE OYepTaHWe CTeHbl MEeHReTCH oT
KpYrnoi 40 ropuaoHTansHoN NPaMoi.

Mpw 6ETOHUPOBAHWM CTEH TOHHE-
ns B CakcoHuy paguyc noBopoTa ocu
TOHHENA coctasun 160 m, 4yTo Beino
obecneyeHo KOHCTPyKUMeR KaTyuei
onanybku. CoepemeHHasa onanybka
pPaccynTLiBaeTCA Ha AaBneHve oT
ceexeynoxeHHoro GetoHa fo 12 o/
M? (120 kH/Mm?). Takue onanyBku npo-
EKTUPYIOTCA C NPUMEHEHUEM HOBEIA-
WX KOMNbIOTEPHLIX NPOrpaMM.

Bo3sMoxHocTH peanusayuum
CNOXHbLIX NAGHOB 3aBUCHT OT KOHCT-
PYKTWBHBIX cucTem onanyGku. Mox-
HO YTBEPWAATE, Y4TO pa3zpaboTanHble
cuctembl onanyBku nossonsT pe-
WaTe caMble paaHoobpasHble 3aaa-
4u. Tak, npu CTpoMTENbCTBE rocTu-
HWUe! B MamBypre Ha nnaxe nepeoro
aTaxa Gbinu 3anpoekTUpoBaHbl KO-
NOHHBI PA3NWYHbIX CeYEeHun (Kpyr-
nas, kpectoobpasHan, TPUNUCTHUK U
T.4.). BeicoTa konoHH coctasuna 11
M. ADMaTyPHbIi Kapkac MOHTWpOBann-
CA BHYTPpU Onanybku B ropwaoHTans-
HOM NONOXEHWK nepeq ee yCTaHoB-
KOW B NpPOeKTHylo noauuwio. Mosbl-
WeHHanA CKOPOCTL MOHTAXa pa3nuy-
HbIX CUCTem onanybku U3-3a Bbico-
KOR CTOUMOCTH paGodeR CUnbl MOXeT
A3Th CYLLECTBEHHbLIN 3KOHOMMYECKU
adhchexT.

MNpuMepom BLICOKOTOMHbLIX Be-
TOHHBIX paboT ¢ NOMOWELI Camo-
NOALEMHO| onanybku moxer cny-
KUTb cTpouTenbcTeo HeGockpeba
BLICOTOW OKONO 200 M BO ®panKdyp-
Te, rde Npoembl B MOHOMUTHBIX CTe-
Hax hacaga BbINOMHANUCH € gonyc-
KOM 15 MM. lMepumeTp HapymHbix
CTeH 3aaHnA B nnaxe coctaenan 210
M. Temn 6eToHUpoBaHua aocTuran 8
CyT Ha oauH 3Tax. Kavectso noeep-
XHOCTeil CTEeH Nocne CMeHb! onanyb-
KW fenano BO3IMOXHbIM BLINONHEHWE

0TAenoYHLIXx pabot Hea gononHu-
TenbHOW JOBOAKK (3aTMPKW).

MoHONWTHLIA BeToH B ManoaTax-
HOM CTPOMTENLCTBE TAKKE HaxoQWT
AOCTATOYHO WWPOKOE NpUMEHEHMe,
Tak, onanyBoyHbIe CUCTEMbI KOMNE-
HUKU “YTuHopa™ (PpaHumnA) noasons-
1ot Bpurage B 7 yenosek SeToHupo-
BaTb eXefHeBHO ofHY Bnok-cekymio
Ha ABE KBAPTMPLI TPex-, YeThipexs-
Ta¥XHOro goma. B manoataxHom
CTPONTENLCTBE NEPCNEKTUBHO Npu-
MEHEHWE HeCLeMHOW onanyGku K3
nexononwWcTupona. Takaa onanybka
cobupaetca ¢ NpUMeHervem cesaseit
MeXly HapyXHbIMK W BHYTPEHHUMM
CNOAMKW W3 CTAEnNbHBIX BMoKoB Ton-
WwuHow 7—10 CM HecKonbKWUX TUNO-
paamepos. lNocne sateepaequs Ge-
TOHa, 3aNUTOr0 BHYTPbL, CHapYX W Ta-
Kaf CTeHa LWTyKaTypuTca nonumep-
HbIM PacTBOPOM MO CETKAM M3 CTek-
NOBOMOKHA UNK LUEMEHTHBLIM PACTEO-
POM NO CTanbHOW CeTKe.

PaspaboTaHbl adbekTueHble
MeToAbl BbiAepXUBaHWA BeToHa B
3MMHUX YCNOBUAX, NO3BOMRIOWME
BO3BCAWTL BeToHHbie u xenesobe-
TOHHBIE KOHCTPYKLUMKM NPaKTH4ecKw
Npy NtoBLix TEMNepaTypax HapyXHo-
ro Bosgyxa Ges CHWXeHWA ux kade-
CTBa.

MoHONUTHbIN XenesoBeTon 06-
najaeT pAanoM npeuMywecTs no
CPaBHEHUID C MeTanmnoM npu uc-
NONL30BaHWKU B KAPKACAX BLICOTHBIX
3aaHuid. OAHO N3 OCHOBHBIX Npenmy-
Wwecre — Gonee addekTsHan guc-
cunauws (paccesHwue) aHepram kone-
BaHua 3nanuii Nnpu BETPORbLIX Harpya-
Kax. Bo-8TOpbIX, NOnepeyHble ceve-
HUA AAep MOryT umers Gonbwwue
nnowaau, Yto obecnednsaet cyuje-
CTBEHHOE NOBLIWEHWE MOMEHTOB
CONPOTUBNEHWA M COOTBETCTBEHHO
HEe3HaYUTEenbHYI AethopMaTUBHOCTL
Takux 3naHui. Hanpumep, ropusok-
TanbHbIe OTKNOHEHUS BEPXE 3AaHUA
OTHOCHTENLHO BLICOTLI OBLIYHO He
npessiwaiot 1/1000. Hakowew, ¢ pas-
paboTKON BLICOKONOABWKHBIX, BbICO-
KONpOYHbIX GETOHOB Noaaya matepu-
ana Ha BbICOTY MOXET OCyllecTs-
nATbCA DETOHOHACoCAMM, YTO Ha-
MHOro 3pheKTMBHES KPaHOBLIX One-
Pauuit, HeU3BEXHBIX NPU MOHTaxXe
CTanbHbIX KOHCTPYKUWA.

Mpy BO3BEAECHUM BLICOTHBIX MO-
HOMUTHbIX 3QaHWA NMPUMEHRAIOTCA
PasnuyHble KOHCTPYKTUBHBIE CUCTE-
Mbl. HanBonee pacnpocTpaseHHbiMy
ABAAKTCA CUCTEMbI C AApamMK (CTBO-



Namu) XeCcTKOCTH B LEHTPe nnaHa.
OB6bIYHO B AAPE XEeCTKOCTU HAXOAAT-
cA NuTOoBbIE WaxTel. AApO MK
CTBON UMEET Nno nepudepwu nnaxa
KapKac unu cuctemy auacbparm ans
ofecneyeHun NPOCTPaHCTBEHHON
paboTe! 3aanHuA. BepTukanbHbie u
rOpW3DHTanNbHbIE HArpyaku BOCMPW-
HUMaKTCH CTBONCM W Avadparma-
my. Cpeau Apyrx KOHCTPYKTUBHbLIX
CUCTEM Cneayer YNoMAHYTL JTaxe-
POYHBIA KEPKAC, KOT4a HECKOMNbKO
faep (CTBONOB) ECTKOCTH CoBAMHE-
Hbl MACCHBHbIMW NOMEPEYHbIMM ap-
XWTpaBamMi B HECKONMbKUX YPOBHAX
no BhbiCOTE 3aaHuA. Ha apxutpassl
onupaetca 6nok us 10-20 aTaxei.

YKNapKky 3HauuMTenbHbiX obbe-
moB GeToHa NPoX3BOARAT, KaK NpaBu-
NO, C NOMOLLbIC MOLHBIX BEToHOHA-
cocoe. MupoBsoi pekopa nogadu Be-
TOHHOW CMECH Ha BbICOTY, COCTaBNA-
owuia 500 m, BbiN 4OCTUrHYT Haco-
com dmpme! “Putzmeister” B Anbnax
{WTanus). MNpu BoasegeHun HeGock-
pefos “MeTpoHac” BLICOTA nofaqw
cMmeck coctasuna 432 m. Muposoi
pekopa nepekavku BeTOHHOR cMecK
MO rOPU3CHTANM NPEBbILAET 2 KM,

30aHUA HE@TAHON KOMNaHKWK
"NeTpoHac” B Kyana-Nymnype (Ma-
Nai3na) Ha CeroqHs MUPOBOW peKop-
AcmeH cpenu HeBockpeboe (cM.pu-
CYHOK). AMepuxaHckuid Hebockpeb
“Cnepc’, AepxaBliUin nanemy nep-
eeHcTea bonee 20 neT, B HacTosLWee
BpemA BTopoi. Kaxaoe 3gaHve “MNer-
POHAC” KpYrnorc OYepTaHWA B NnaHe
UMEET No nepumeTpy 16 xenesobe-
TOHHBIX KONOHH AvaMmeTpom 2.4 M
Ka¥nan, CBR3aHHbIX B YPOBHE KaX-
[Oro ataxa KonblUeBbiMu Bankamu,
06pa3ya BHeLWHUA HecyLwuil kapKac.
MepekpbiTUs BLINONHEHE! MOHONKUT-
HBIMK NO CTanbHOMY NpogUNUpo-
BaHHOMY HacTUNy W ONUPaKTCH Ha
Konbuesbie Bankv U CTRON XecTkoc-
TW NO LUEHTPY cedeHus. NonHasa Bbi-
COTa COOPYXEHWA OT OCHOBaHWA
cBafiHore ¢hyHaameHTa A0 BepxHe
TOMKW TENeaHTeHHbl Ha Kpbilwe 582
M. BeToHuwpoesaHue Benock B nepe-
cTasHoi onanybke.

3a nocnegHue rogel 8 CLUA
6eino noctpoeHo Gonee 100 mMnH. M2
MOHOMUTHBIX NEPEKPLITHIA C HATSKE-
HUEM apmatypbl Ha GeToH. 3Hauu-
TenbHeld 0GbeM Takux nepekpeITHil
sozseneH B Kanage. MNpegsaputens-
HO Hanps)KeHHan apmartypa B MO-
HOMUTHLIX Xene306ETOHHBIX KOHCT-
PYKUMAX (NEpeKpbiTUA, MOCTEI, Bbi-

HeBockpebul HedTAHON KoMNaHWK “FeTpo-
wac” & Kyana-Nymnype (Manaiaun)

COTHBIE COOPYXEHHWA U T.4.) B nocne-
AHee BpeMs npumeHseTcs Bea cuen-
TNeHUA C OKpYXaKLum Berorom. Aing
3aWnTel OT KOPPO3UWM apMaTypHbie
3NeMeHTbI (KaHaTbl) NOMELLaTCA B
cneunansHsie 0GoNoYKK, 3anonHeH-
Hblé aHTWKOPPO3UOHHBIM COCTABOM.
B MOHOMWTHLIX NEePeKpLITUAX, MOC-
Tax, EMKOCTHbIX COOPYMXEHMWAX, Ha-
NOpHBIX COCyJax u T.4. TpaekTopuu
HanpAraeMon apmaTypbl MOryT
MMETE BECbMA CNOXHbBIE O4epTaHua,
MCXOARA 13 3NI0P AEWCTBYIOWWX yCu-
MARA.

MoHonutHoe GetoHupoBaHue
ABNAETCA OCHOBHBIM METO40M npu
cTpoutenscTee gopor. CoBpemen-
Hble MalUWHbI No3eonsioT GeToHupo-
BaTb OCHOBaHWe NpoeaXel 4actu
LpuHOW A0 16 m 3a 0auH npoxoa,

Cnefnyer OTMETHUTb, YTO MOHO-
NWTHbI NPEABAPMTENEHO HANPSKEH-
Hbl Xene3obeToH, noMUMo Tpaau-
LMOHHbLIX CTPOUTENBHLIX Lenen, Ha-
Wwen LWMpPoKoe NpUMEHeHWe ANs BO3-
BEJeHWA KOpNycoB peakTopos W 3a-
WMTHLIX obonovek A3C. B HacTos-
ujee spemMa MOWHOCTE ATOMHbIX
SNEeKTPOCTaHUWA B Mupe npeskia-
eT 150 mnH. kBT, B TOM yncne gons
A3C ¢ npumeHeHuem npeaHanps-
eHHoro wene3zoberoHa ans kopny-
COB pPEaKTOPOB W 3alUTHBIX oBono-
4ek cocrtaenser Gonee 40 mnH. kBT,
3auwuTHbIx cbonoyek w3 npegHanps-
*EeHHOTro XenezoberoHa nocTpoero
Gonee 100. B kopnycax peakTopos
6eTOH HaxoaMTCA B OMEHb CYPOBbIX

ycnoeuax akcnnyatauud. Ha atom-
HO# 3NeKTpocTaHuuu “Bunda” B Be-
nukoBpuTaHuKu BO3BEAEHO ABA peak-
TOpa C KOpnycamu W3 nNpeaHanps-
WeHHoro xenelobeTtoHa. Macca kax-
Aoro kopnyca 50 Thic.T. Beton pabo-
TaeT Npu NOCTORAHHOW Temneparype
400°C v noa faBneHUEM BHYTPH KOp-
nyca 28 atm.

Mopckue coopyxeHus U3 xene-
306eTOHa, NOCTpOEHHLIE B nocne-
AHWE gecaTuneTua 3a pybexom, no-
Tpebosanu moGunuaauun eceit cym-
Mbl MHXEHEPHBIX 3HaHUA, 4OCTUrHY-
Tbix B 06nacTh crpoutenscrea. Maes
npeaABapuTENbHOTO M3roTOBNEHUS
COOPYXEHWA B KOTNOBAHE WK B JOKe
B BUAe Bnoka ¢ nocneaywowei ero
GyKCMPOBKOW K MECTY 3KCANyaTaLum
nony4ywna pacnpocTpaHeHue B ca-
MbIX pa3anwyHelX oBnacTax cTpou-
TenbHOW NpakTuky. Coga MOXHO oT-
HecTu HedTegobbisawcWwme nnart-
OpMBI, LUBAPTOBLIE Nafbl, MaCCHB-
Hble RKOPA, TYHHENW W apyrue cra-
UMOHaPHLIE COOPYMXEHWA, CURDBbLIE
YCTaHOBKW, NNaBy4Yue [OKW, 3 TRIOKE
Apyrie Nnasy41e CpeacTsa, UCnons-
ayemble gna paboT B okeaHe.

Bblaawmmes npuMepom crpo-
WTENBHO-TEXHUYECKMX BO3IMONHOC-
Tel MoHONWTHoro xeneaobeToHa
ARNAETCA BO3BeAeHHAnA B 1995 B
Hopeeruu nnatcopma “Tponn” gna
AoBbiun HedTU (BCcero ux noctpoe-
Ho Gonee 20). Ee nonHas sbICOTA
472 ™, 4TO B NONTOpa pasa Bbiwe
Jncgenesoit Gawnn, Mnatdopma
YCTaHOBNEHA HA y4acTKe MOpA C rny-
GuHoi Boakl Gonee 300 M v paccuu-
TaHa Ha BO3AENCTBUE yparaHHoro
WTOpPMa € MakCUManbHON BbICOTOM
BOMHbl 31,5 m. Ha ee uararosneHue
Bbino wapacxogosaHo 250 Teic.m3
BbiCOKONpo4YHoro 6eToHa knacca
C80, 100 Teic.T 06bI4HOR cTanu U 11
ThIC.T HANPAraeMoil apMaTypHom cTa-
nu. Pac4eTHbi CpoK aKcnnyaTaumu
nnatopmel 70 net. CkopocTs nepe-
MelleHns ckone3awei onanybku
npw DETOHMPOBAHUM BEPTHKANBHBIX
KONOHH cocTaBnsna 4-5 M B feHs.

3a pybexom Bo3BeaeH paja vH-
TepecHeWwux obbekToRr ¢ NpuMeHe-
HUEM NPOCTPAHCTBEHHBIX KOHCTPYK-
LA U3 MOHONWUTHOrO XenescbeToHa,
OTHOCALYMXCA K Haubonee npumeya-
TeNbHLIM JOCTUXEHUAM CTPOUTENb-
HOW NpaxTukW. Tak, B Cuatne (CLUA)
NocTpoeH pebpucTeii eneaobeTok-
Hell Kynon nponetom 220 m. Boo6-
e MoHonuTHble obonoukn obnapa-
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1OT 3hPEKTHOR apXUTEKTYPHOR Bbi-
pasuTenbHOCTeO. Hanpumep, 3ga-
Hue HaynoHansHOro UeHTpa TexHu-
KW M NPOMBbILLNEHHOCTH B Mapuxe B
paiicHe [lecdhanc nponetom 216 m
WMEET ONMPaHUE Ha TP TOYKM.

OBwwpHoih oBnacTeio NnpuMeHe-
HUA Xene3obeToHa, U Npexge Bcero
npeaHanpaXeHHoro, ABNAETCH MOC-
TocTpoeHue. Toneko 8 CLUA Hacuu-
TeiBaeTcR Bonee 500 Thic. xeneso-
BEeTOHHbLIX ABTOLOPOXHEIX MOCTOB C
paannyHeIMK NponeTamu. 3a nocne-
AHee BpemMa Tam NOCTPOEHO OKONO
20 BaHTOBEIX MOCTOB ANWHOR 600
700 M € UEeHTPanbHLIMKU NponeTaMu
ot 192 no 400 m.

Belgawwuecs SOCTUMEHURA B
MOCTOCTPOEHWM MMEIOT He TOMbKO
CLIA. Mupoeo# pekopg 4NR BaHTO-
BbIX MOCTOB NMPUHAANEXUT MOCTY
“Hopmangus", rae gocTurHyT nponer
864 m. HenamHoro emy yctynaer
mocT “Backe ga Nama" 8 flnccabo-
He, NOCTPOEHHLIA kK BCcemupHoi Bbli-
craeke IKCNO-98, rpe obuwas npo-
TAMEHHOCTb MOCTOBOrO nepexoga
npesbiwaer 18 kM. OcHoBHbIE Hecy-
LHEe KOHCTPYKUMM 3TOro MOCTa (nw-
NOHBl U NPONETHLIE CTPOEHWA) Bbi-
nonHeHbl u3 6eTola knacca C45 (no
cTapoMy — mapka 600}). LleHTpans-
HbIW nponeT focTuraeT 830 m. Mapan-
TUPOBaHHBIA cpok cnyxGel MocTa
120 neT no KpUTEPWUIO QONTrOBEYHOC-
Tu BeToHa.

B Eepone k2010 . gonxHa BeiTe
NONHOCTL0 OGHORNEHA XenesHono-

POXHaA CETb C NepeBOfoM ABUXe-
HUA Ha ckopocTu 200-250 km/y. Ona
aToro HeoBX0AKMMO NOCTPOUTL 9 ThiC.
KM HOBbIX NWHUA, PACCYUTRHHLIX Ha
ABMXMEHWE NOE3N08 CO CKOPOCTLID
250 kMm/u n pekoHcTpyuposats 150
TbIC. KM CTapbIX NWHWIA,

Eaponeiickan npoMblILneHHOCTb
ToBapHoro 6eToHa npuMmeT camoe
LWKpOoOKOe yyacTue B sToi pabore.
Tonske Bo PpaHuum Takow BeToH
BbinyckatoT 150 3aBOZOB, NOCTABKM
LeMeHTa Ans KOTOPbLIX OCYLLecTaNA-
0T 10 ueMeHTHEIX 3aso8ce u 70 Ka-
pbepoB-3aroToBUTENEN.

OpraH13auus npo13soacTea To-
BapHoro 6eToHa gnA MOHOMUTHOrO
CTPOMTENBCTEA NepexoauT Ha cep-
THEUKALMK B COOTBETCTBMK CO CTaH-
AapTamu cepun MCO 9000. Bone-
Woe BHWUMaHWe yaenseTcA KOHTpo-
no kavecTsa DeToHa. Tak, Bo ®pan-
LMK NpY COOPYIKEHWNA OQHOIO U3 MO-
CTOB Ha 18 Teic. M® ynoxeHHoro Ge-
TOHa Beino otobpaHo 4,5 Thicaun
06pasyos ANS UCNBLITAHWS B pasnuy-
HbI€ CPOKW TBEPAEHMA.

Takum obpa3oM, Ha OCHOBE W3-
NOXEHHOMD MOXHO chenatb BbiBOA,
4TO MOHOMNWTHOE CTPOUTENLCTBO 33
nocneaive 10-20 net nonyuuno
JHa4YWTENbHOE pa3sBuTUe. AHanus
AOCTUIHYTOro YpOBHA B 0BNacTu Tex-
HONoruu GeToHa, KOHCTPYKTUBHbIX
PeLWeHNA pasHooBpasHbIX Coopyxe-
HUWA, BBINONHEHHBIX B NOCAEAHUE
roasl B MOHONUTHOM X*enesobeToHe,
NO3BONAKT YTEEPKAATL, YTO MOHO-

NUTHCE CTpouTenbeTeo Byaer paism-
BATLCA NO CNEAYIOLLMM HAMPABNEHWSM:

®aanbHelluee BLITECHeHWE cTa-
NW B Ka4yecTee Marepuana ana kap-
K2COB BbICOTHbIX 3aaHui. Jo 2010
MOXHO OXuAaThL noseneHwe HebBoc-
Kpebos ¢ xenesoBeToHHLIM Kapka-
coM BeicoToil 500-600 m;

® NOCKONBKY 3HAYMTEenbHas
4acTb NOTPeGHOCT BO BHEKNACCHbIX
MOCTax OTHOCHTCA K nponeram 1o 1
KM, TO 34eCk BAHTOBbIE CUCTEMBI C
KenesoberoHHoN Bankon XecTkocTu
06NanaKkT CYLIECTBEHHBIMW Npeumy-
LECTBEMU NEepeq BUCAYAMK CUCTe-
mamu. MNoaToMy MOHONUTHBLA Xene-
306eToH 3peck ByAeT OCHOBHLIM
MaTepuanoM Kak AnA NUNOHOR, Tak
W ONA NPONETHLIX CTPOBHWUA,

®0AHO3HAYHO MOXHO NPOTrHO3U-
PoBaThL paciuMpeHue NpUMeHeHus
MOHONMUTHOrC GeToHa Ans npecTmx-
HbIX XUNbIX U aQMWHUCTPATUEHLIX
30aHWHA, NPY PEKOHCTPYKLWUW CROXKUB-
LUEHCA rOPOACKOR 3aCTPONKK, CO3AA-
HHW aPXUTEKTYPHbLIX AKLEHTOB;

®0naroaaps NOABNEHWIO pa3Ho-
ofpasHbix onanyBouHeix cucTem
30aHuA, BO3BOAWMMbIE B MOHONMTHOM
xenesoberoHe, SyayT npuobpetars
CNOXHbIe apXUTEKTYPHbIE OYepTa-
HUA;

®MOHONUTHBIA BEToH W Xeneao-
GeTon no-npexHemy wupoko GyayT
NPUMEHATLCA B NOA3IEMHOM, TPaHC-
NOPTHOM, FMAPOTEXHUYECKOM W 8
ApYrax cReunansHbIX sugax cTpou-
TENbLCTRA.

BVUBNVIOTPAGUS

CBoeBpeMeHHbIN U HYXHbIN Y4eBHUK

K.A.Mupagos, A.6.Nupapos, I3 WoceBaweunu,

NA Kaxunanu. PacyeT BeTOHHbIX U XXene306eTOHHBIX KOH-
CTPYKUWIA Ha OCHOBE METDAOB MEXaHUKK paspylueHus, —
Tounucu. MeuHuepeba, 1998, — 249 ¢.

B yuebHuke BECEMa MHTEPECHO MINOXeHb BONPOCKH! hHandec-
KOR CYWHOCTH TpewrHooBpaloBanwA W AedopMMpoBaHis BeToHa
W Mene3obeToHa € TOUKM 3PeHUA DUIMKO-XUMUYECKON MEXAHWUKY M
MEXAHHKU pa3pyWweHun mMaTepuanos. MpoBoARTCA MeTOAbl Onpe-
AENEHWA OCHOBHOTO NAPAMEeTpa TPeLWHHOCTORKOCTH BETONa U Xe-
ne3ofieToHa — KPUTWHECKOTO KOIMMUUMEHTA WHTEHCHBHOCTH Ha-
npaxeHWA. MokazaHo, kak Npu nomoww aTero napameTpa paccyM-
TaTk TPEIMHOCTORKOCTL, ASPOPMaTUBHOCTL, HECYWYI0 CNOCOG-
HOCTh W 4OAMOBEYHOCTD,

KOHUBNUKUA ¥ KOMNOHDBKA KHWIH BeCbma OpPHIMHANBHE, & ND-
BECTBOBAHWE ALNAET ee He TONBKO NOYYUTENLHOR M MHTEPECHOM,
HO ¥ YBNEKATENbHOR. YueOHUK CHabKeH MHOroYWCNEHHbIMK npu-
MEPAMW, BONPOCAMW U TECTaMM, 4TO ofeCneqMBaeT HagemHoe
BOCNPWATHE w3naraemoro matepuana. Kpome Toro, B kuure npu-
BOAWTCA MHPOPMAUMA NO PA3NWYHBIM CTPOUTENLHLIM AACLUANNN-
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HaMm, HeobXOAWMAn ANA YCBOSHWA NPUBELEHHOMO B y4ebuuke ma-
TEpUana. 3TOT TeKkcT HaGpaH MENKMM LPUDTOM W B IZRHCUMOCTY
OT YPOBHA NOArOTOBNEHHOCTW YMTTENA MoXeT GkiTh onywen. Bee
3TO NO3IBONAGT CAMOCTOATENBHO M3y4uTe MaTepuan. OcobeHHo
370 NONE3HO TEM, KTO PAHEE HE 33HUMANCA MEeXaHukon paapywe-
HWA, HO KTO, K3K U A, BUAMT BOMbKe ee NPEUMYLWECTBA NpW pacye-
Te KEeNe3obeTOHHBIX KOHCTPYKUMA. Noatomy y4eBHuk noneaex He
TONBKO CTYREHTaM KW aCNHUPaHTAM, HO M HayYHbIM paboTHUKam, a
TakKe npodieccopcko-NPENCAaBATENLCKOMY COCTABY ANA Hayve-
HWUR W NoCneqyowere Nnpencaasanna kypca "MHeneiaoBeTonHsle KOH-
CTPYKLMK™.
T.I.'Xopaanwa, sae.kadeapoi "TexHonorus CTRPOWTENBHOrD
NpoW3BOACTBa" MPYIMHCKOrD TEXHWYECKOro YHHBEPCHTETA,
A-p TexH.Hayk, npodeccop

OT penackywumn ywnureiaas HeGonswod TUpaxX yyebHuka
(500 2x3.), no eonpocy ero npuobpetennna mowNo oBpaTuTeca B
HUWKE « K.A.Nupaposy (171-05-67).



Jnoxa B TeXHOnoruum 6eToHa

TexHonorus camoro pacnpocTpa-
HEHHOMO Ha 3eMne CTPOWTENLHOro
MmaTepuana — 6eToxa, 3Nenvi u KoH-
CTPYKUWUA 13 HEro pa3BuBaeTCA AOC-
TATOMHO MHTEHCMBHO, NEPEXUBANA 380-
NOLMOHHBIE ¥ PEBONIOLIMOHHEIE Nepu-
oAkl Ee ocHoBa — GeToHoBEAEHME,
ABNAACE TUNWUYHO NPUKNAZHOW AMUC-
UMNNMHOM Ha CTBIKE M3BECTHbIX (yH-
AAMEHTANbHbIX HaYK, NOCTOAHHOD CO-
BeplieHcTeyeTcA. bnarogaps yeunu-
AM YyeHblX, rNyBoKo NOHUMAaKLMX
LENA U BOIMOMHOCTH TEXHONOMMK He-
TOH2 Ha KKAOM UCTOPHMYECKOM 3Ta-
ne, 6eToHoBEAEHWE BECEMA paumd-
HanbRO BNUTLIBEET B cebn BCe npo-
rpeccusHoe.

MaructpansHoe Hanpaenexue
pa3BnTuA TeXHONOruM 6eTOHA BO BTO-
poii nonosune XX BeKa — MCNonb3o-
BaHWe camblx pasHoobpasHbx xumu-
Heckux A0OABOK, KNACCHDULMPYEMBIX
KAYECTBEHHD NO HASHAYEH IO W KONW-
YECTBEHHO MO BENWYUHAM TEXHONOMM-
ueckux ahpextos. CylecTso ux npo-
ABNEHWUA KPOBTCH B (OM3MKO-XMMUYEC-
KNX MexaHWamax BNuAHuA 4obaeok Ha
ropataunMoHHOe B3auMoaelcTeme B
AUCNEPCHBIX CUCTEMAX “BAXKYLLEE —
HMUAKOCTL". HanpaeneHHoe perynpo-
BaHWe 3TUX B3aMMOACKCTBUI U, Kak
Pe3ynbTarT, OKuAaeMbIe M3MEHEeHUA 8
coCTase, CTPyKTYpe, Npoueccax Teep-
AEHUA, CBONCTBaX GETOHHBLIX CMECEH
1 GETOHOB NONYYWNN HA3BAHME MOaW-
hUUNpPOBaHWE.

Ha moem pabouem ctone fsa na-
AaHusA MOHOrpadi 0AHOTO U3 Kpyn-
HeAWuX cneyuanicTos mupa e obna-
CTu xuMuyeckux nLobarok 8 6eToH —
npocpeccopa Bnapumupa Mpuropeesu-
4a barpakosa*. [lonrue roabl oM cTo-
AN Y UCTOKOB CTAHOBNEHWUA 1 PYKOBO-
AWN pa3BuTuem 3Toro BaxHeAwero
HanpaeneHua 8 CCCP Ha3biBaemoro
paHee “xumusaumneir” bertoHa,

TNySOKUIA HayuHbIiA, KOMNNEKCHBIR
NOAXOA OT U4eU A0 PEANU3aLWH pas-
PaboTOK HarNAAHO U YETKO OTpaXkKaeT-
CA B cofepxannn o6enx moHorpadwuii,
0cobeHHO B MoHorpathun-98. Kaxaas
U3 €€ rnae npeasapAeTCa CBENEHWUR-
MK KONMOUOHO- UMK UINKD-XUMKUYec-
KOro xapakrepa 0 MexaHu3max enus-
HWUA PE3HBIX XUMWUYECKMX BELIECTS,
COCTaBNAWMX 0CHOBY 406aBOK, Ha

*Barpakoa B.I, MoaudmumposatHbie Ge-
ToHbl. M.: Crpoimagar — 1990, — 400 c, Pmp-
Ma “Texnonperpece”. — 1998, — 76R ¢.

NPOTEKAHWE ANEMEHTAPHLIX NpoLec-
coe — apacopbuuio