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K 70-neTHIO BenHKOrO OKTR6pR

K HOBblM CBEPWEHHSlM

C XOPOWH;MH nOKa3aTelHIMH 3a'BepW,Wl 1986 r. KOI1Jle-KT'HB Kpa-
CHonpeCHeHCKoro 3aBOAa >t<6K opAeHa TpYAo'B,oro KpacHoro
3HaIMeHJ..1 ,lJ,CK-1 rllaBMoc,cTpOSl. CB'epx rOAOB.oro nJlaHa H3ro-

To.BJleHO 60Ilee 7 TbIC. M3 >KeJle306eTOIHHbIX KOH'CT.pYK4Hi1 1'1 1'13-

p,eJlHi1, Bbl'nyw,eHO Ao:nOJllHHTeJlbIHO HopMaTH'BHoi1 4J..1'CT0i1 npOAYK-
4'HH Ha CYMMy 108 TbIC. py6., peaJlH30BaHO npOAY'K4HJ..1 CBepX nJla-

Ha Ha C.yMMY 357 TbIC. p.

o HanpSl>KeHHOM l'py.qe 3aBO'A4a'H B ABeHaA4aToi1 nSlTHJleTKe

cB'HAareJlb'CT'ByeT nJlaH C04iHaJlbH0-3KOHOMJ..1yeCKOrO pa3BHTJ..1S1

npeAnpHSlTJ..1S1 'Ha 1986-1990 rr. Ta'K, B COO-TBeT,CTBHH. C ,HJ..1M npe-

PlY'QMaTIpJ..1IBaeTCSI AaJlbHei1w.aSl J..1HTeoHCJ..1<pJ..1Ka4'HSI Bcex npOH3BO!,D.-
CllBeHHblX n'P014eCCOIB, 4TO n03BOJl-J..1T nOBbl'CJ..1Tb np0J..13BOAJ..1TeJlb-
HOCTb Tp;YAa Ha. 6,1'% npH oAHcB:peMeHHoM Bbl,CIB060>KA'e'HHJ..1 86
YeJlOBeK. ,lJ,OCTH'4b :noro 3a'BOAyaHe HaiMeyalOT nYTeM CQ.Be,pweH-
CTBOIBaHJ..1S1 Tex,HOJlOrHH', YJlY4weHJ..1S1 KayeCT!Ba BblnycKaeMoH npo-

.qY1K I1H, n.pH,MeHeHJ..1S1 nporpec.cH'B'HblX MaTepJ..1aJlQ.B, Y'KpenJleHJ..1S1

llPYAOBOi1 J..1, np0J..13Bop,icTBeHHoH AJ..1C4H'nJlHHbI Ha Ka>KAOM pa60-
ye'M Me'CTe.

Ha KpacHonpecHeHcKoM 3a'BOAe nOHJ..1MaIOT, 4TO 6e3 reXHH-

4eCKoro nepeBoopY'>KeHHSI, CO'B'e'PweHCT'BOBaHJ..151 nna,HoBo-npep'y-

npeAHTeJl HOrO pe'MoHTa 060PYAoBaHH5I, c'B,oeBpeMeHHoi1 3a-

MeHbl ero Ha HOBoe pe3YJlbTaT.HBHOCTI1 AOCTJ..1Yb HeJlb3S1. n03TOIMY,
3aBOIAyaHe Ha.MeTJ..1JlH Ha 1987 r. J..1 Ha ABeHaA4aTYlO nSlTHneTHY

4eJlbli1 KOIMnJle C OpraHJ..13a4J..10HHO-TeXHJ..1yeCKHX MepOnpJ..1S1THi1,
Q.CHOBHaSl 4eIlb KOTOpblX 3a.KJllOyaeTCSI B MOW,HOM J..1IMnYJlbCe pe-

w.J..1TeJlbHoMy nO.A"beMy 3KOHdMH.KJ..1, YC:Ko.peHHOM.y pa3BJ..1THIO Bcex

31BeHbeB AO,MOCT.po.HT'eJlbHOrO KOHlBei1epa.

Ha COIBpeMeHIHOM :nane pa3B.HTJ..151 Hawero o6w,ecTBa pewalO-

w,ee 3HayeHHe npJ..106peJla np06Jle'Ma 06eCneyeHJ..1S1 HaI160JlbWJ..1X
KOHeYHbl'X pe3YJlbTaTOIB np0J..1'3BOA'CTBa npl1 HaJ..1'Me,HbWII1X 3aTpa-

Tax, npJ..1 nOJloHO'M J..1'CnOJlb30Ba.HJ..1J..1 J..1,MelOw,erOC5I np0J..13BOACTBeH-

Horo nOTeH4J..1aJla, B nOM OTHOWeHJ..1H nOKa3aTeJlbHa pa60Ta
KOJlJleKTJ..1Ba KpacHonpecHeHcKoro 3aBoAa, oAHoro J..13 caMblX Me-

X,aHJ..13J..1pOBa'HHblx B OTpa'CJl'H. Ka>KAbli1 nan peKoHcTp.yK4J..1H n;po-

H-3IB'oA.cTIBe,HHblx J1.J..1HJ..1H no ,Bbl,nycKY AeTaJlei1 AJlSl AOMOB nporpec-
C.J..1B'HOi1 ce'PJ..1J..1 n 44 3p,eCb ocyw,ecTBJl5lJllH 6e3 CHH>KeHJ..1S1 oObeMoB

Bbl'nyclK'a n.poAyiK4'<1H. Ta:K, 3a rOAbl 0A'J..1HHaA4aToi1 nSlTHJleTKH BBe-

AeH B Ae ICllB'He MOWjHbli1 CPOPMO'BOYHbli1 4ex C nHe,B.MOa'B:TOMa-

THyeC-KHIM o-60py,AoBaHJ..1eM. BHe'ApeHo 06"beMHOe apMJ..1'P0BaHHe,
HaJla>KeH BblnY'CK WTaMnOBaiHHblX 3aKJlaA'HbIX AeTaJlei1, HapY>K.HbIX
CTeHOBblX naHeJleH J..1 naHeJleH 6e3pYJlO'HHoi1 «pOBJlH AJlSl AO'MOB

ce.pJ..1.J..1 n 44/17, Ha'Be'OHbIX TOP40BbiX naHeJleH, y'HH.<p11'4J..1pO;Ba'HlHblx
06beMHo-c60PHb1X IlHcpTOBblX waXT.

B C>KaTble CpOKJ..1 6e3 OCTaHOB'KH npOH3BOA'CTBa Ha 3aBOAe

O,OBoeH MaC'CO!BbIH BblnY'CK 3cpcpe'KllJ..1BHbIX T,peXCJloi1Hblx CTeHO-

BblX naHeJl.eH Ha r'J..16KHX CBSl3S1X. K03<p<pJ..14HeHT TenJlOCOnpOTHB-
JleHJ..1S1 B H'J..1X Y.BeJlH4eH B AlBa pa3a, 6Jla,rOAapSl 4eMy 06eCneyeHa

3HaYJ..1TeJlbHa.SI 3KOHOMHSI TOnJlI1,BHO-3HepreTJ..1yeCKJ..1X pe,cypC'OB. B

pa3pa,60TKe naHeJlei1 C nOIBblweHHblMH .T,enJl0J..130JlSl4J..10'HHbIMH

CBOHCTIBaMJ..1 HapSlPiY C 3aBOAyaIHaMJ..1 npJ..1HJ..1MaIlH yYaCT'J..1e c,ne4'H-
anH'CTbl HII1I11Moc,CTpoSl J..1' MHII1I11T3n.

HanpSl>Ke.HJ..1eM, A06poiCOBeCTHOCTblO H l'BOp4eCTBO'M B pa60TS
03HaMeH'OBaJlJ..1 KpaCHon.peC'HeH4bl nepBbli1 rOA p,iBeHaA4aToH nSl-

THJleT1I<iJ..1. 3aBOAy,a:He 3a. KOpOT'KHi1 C:pOK HaJlaAJ..1J1.J..1 BblnYCK Ha-

PY>KHbIX peJlbe<pHblx CTeHiOBblX naHeJlei1 C 06Jl'H401BKOH <<n0A KJ..1p-
n-J..1Y». B HCJc.ToSlw,ee B;peMSI 3T.H ,naHeJlH J..1CnOJlb3y1OTicSI Ha 3Kcne-

pJ..1MeHTaJlbHO'M >KJ..1'JlOM AOMe CepHJ..1 n44/17 B CBJ..1.6JlOBe. Ha 3a-
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BOAe OCBOHJlIH J..13rOTOBJleHH.e 06beMHbix orpamAeHlHH 6aJllKOHOB,
onopHblx KaMHei1 ,AIlS1 l'py6 KaiHaJlJ..13a.4I1H B TeXHHyeCKo-M nOA-

nOJlbe. B HacToSlw,ee BipeMSI Bce TeXHOJlOr.HyeCKl1e JlHHHJ..1 3aBO-

Aa nepeoc'Haw,alOl'CSI AJlSl BblnycKa B nOJlHOM 06"beMe Hap;y>KHbIX
creHOBblX naHeJlei1 C 06JlJ..140BK'0i1 ,«noA Kl1pnH4».

Kpac'HonpecHeHc'KHi1 3aBOA oCHaw,eH nOTOYHO-KOHBeHepHbl.MH
JlJ..1'HJ..1S1MH C nOJlHOH MeXaHJ..13a4'J..1ei1 Bcex n,p0J..13BOACTBeHHblx nopo-

4eccoB KaK B OC.HOIBHbIX 4exax, TaK J..1 Ha CHJla'Aax CblpbSl, rOTO-

,BOH npoAYK4'J..1J..1' H BO 'B,cnOMoraTe.JlbIHbIX 4.exax. BbmycK CTe'HO-

BblX >KeJle3'06eToHHbIX naHeJlei1 ocyw,eCT.B.JlSlerCSI Ha HeCKOJlbKHX

KOHBei1epHblx JlHHJ..151X. CpeAJ..1 nporpeccHBHblX TeXHl1yeCKJ..1X pe-

WeHJ..1i1, nlpJ..1,MeHSI,eMblx B n:p0J..13:B'OA,cT,Be na,HeJleH HapY>KHbIX cTe'H,

CJleAyeT OT'MentTb nOABecHoi1 KOHiBeHep AJlSl nOAayJ..1 KOMnJleK-

TYIOW,HX MaTepJ..1aJlOB, pa'C'KpOeY'Horo nllJ..1THOrO YTennHTeJlSl, KOB-

pHKOB KepaMJ..1.4ecK'Hx nJlJ..1TO,K J..1 3a.KJla'A'HbIX AeTaIJleH. ApMa17YP-
Hble KapKacbl CIBapJ..1BalO,TCSI Ha MaHHnYJlSlTOpaX, palcnOJlOmeHHblx
B HenocpeJAcTBeHHoi1 6JlJ..130CTJ..1 OIT <pOpMOBOYHbIX KOHBeHepoB.
Ha KOH:BeHepe A'JlSl cpopMo:BaHJ..1'SI na'HeJleH J..131'0TO'BJlSlIOTCSI TaK>Ke

3JleMeHTbi JlH'<pTOBbIX waXT J..1 Ma'WJ..1HHbIX OT'AeJleHI1i1.
OnblT nepeAo'BblX npeAnpJ..1S1THH Cl1pOJ..1TeJlbHoi1 H.HAYCTpHI1

y6e>KAaeT, 'lITO T,OJlb'KO TaM A.06'J..1'BaIOTCSI Be.COMbIX np0J..13,BOACTBeH-
HblX nO-Ka3aTeJlei1, BbIXOA5IT Ha Bbl'CO'K'J..1e py6e>KH, rp,e Ha'YYHJl,J..1Cb
COyeTaTb InpJ..1,MeHeHJ..1e nlp0rpeC'CJ..1'BHbIX MeTOAoB opr.aHJ..13a4HJ..1. 1'1

CT.J..1MYJlJ..1pOIBaHJ..1S1 T1pYAa C 6blCTpblM 06HOBJleHJ..1eM MOUJ,HOCTeH,
HenpepblBIHOH MOAe.pHJ..13a4J..1eH .nPOHI3'BOACi1lBa. He.CKOJlb'KO JleT

Ha3aA Ha TaKoi1 nYTb pa3BHTHSI crra.Jl Kpa:CHonpeCHeH'C I1i1 3a,BoA.

rJla,BHbli1 y,ndp 3AeCb AeJlaJlCSI H CAeJlaH B HacToSlw,ee BpeMSI Ha

TeXHJ..14eC'KOe nepeBoopY>KeHJ..1e npeIAnpH5IT1HSI, 3KOHO'MJ..11O pecyp-

ICOB, o6e,CneyeHJ..1e pe3K-OrO nOBbIWeHJ..1S1 KayeCl1Ba npoAYK HH.

XapalKTepHa B 3TOM OT,HOWeHH'J..1 pa60Ta no 'COBe;pWelHCr,BO-
.Ba'HJ..11O opraHH3a411'H l'pYAa J..1 np0J..13'BOAC'TBa, npOAeJlaHHaSl B ap-

,MaT.ypHoM 4exe. 3a KOp,oTKoe BpeMSI 3AeCb MOAepHJ..13IHpOIBaHbl

WHpoKoceT04Hbie MaWJ..1Hbl C oCHaw,8HJ..1.eM J..1X aBTO,MaT-J..1YeCKH.MH

cppOHTa'JlbHblM-J..1 nJ..1TaTe'JlSlMJ..1 AJl51 nOAayJ..1 nOnepeYHblX CTep>K'Hei1.
BMecTo MeXaHl1ye'CKHX JlJ..1HJ..1i1 Cl'a.JliJ..1. AeHCTBOBaTb PlBe aBTOMaITH-

ye'CKHe np0J..13B'OAJ..1TeJlbHOCTblO Ha 30% Bblwe, Ye'M y cepHi1'Ho
Bbl'nycKaeMblx.

MaWI1HI1CTbl WJ..1.pOKOCe.T04lHbIX MaiWJ..1H Tenepb 06cJlY>KI1'8aIOT
'J..1 .n;paBHJlbHO-OTpe3Hoi1 alBTOMaT AJlSl J..13rOTOBJleHJ..1S1 nOnepeYHblX

GTep>KHeH. C06cllBeHHbIMJ..1 C'J..1'JlaMJ-t 3AeCb J..13rOTOIBJleHbl J..1. BHeA-

peHbl nOJlya'BTOMaTJ..14eCIKJ..1e rJ..160YHble CTa'HKH, 6JlarOAapSl l.feMY

np0J..13IBO'AJ..1TeJlb HOCTb TpYAa B 4exe 3a rOAbl OAJ..1HHaA4aIToi1 nSl-

ToHJleTKJ..1 BblpOCJla Ha 10%. Cnl'Poe MOpaJlbHO YCTape,Bwe.e 060-

pYAOBaHMe 3aMeHeHO Ha HO'Boe Bbl'COKonpOH'3BOAHTeJlbHoe. B

4exe YCTaHOBJleHa CTbl'KO-.c'Ba:pOYHaSl MaWJ..1IHB AJlSl YTHJlJ..13a4HJoI
OTXOAOB apMaT'Ypbl.

60JlbWJ..1e pa60Tbi no o6HOBlleHJ..11O np0J..13'BOACTIBa Bbl.n01l'HeHbl

B cpOtpMO\BOYHbIX 4exa.x. TaK, B 4exe 'NQ 2 C 4eJlblO CHH>KeHHSI

TPYAOBblX 3aT'PaT B'nep'Bble C,MOHT.J..1pOBa'Hbl TeXHOJlOrlH4eC'Kl1e 11'1'1-

H/11<1 no KO,MnJle'KTa:4HJ..1 >KeJle306eToHHb1X J..1 AeJlJ..1H, caMoxoAHblH

nOpTaJl AJlSl nOAaYI1 H3Ae!JlI1i1 .Ha MOH'Ta>KHble KOHiBei1epbl.
TeXHHyeCKOe nepeBoopy>KeH'J..1'e, ooyw,ecTBJle;HHOe B 4exax 3a-

BOAa, n03B011'J..1JlO nOAHSlTb B 1,5 pa.3a np0J..13Bo'AJ..1TeJlbHOCTb TPY-
Aa, BbICBO.60AI1Tb OT MaJ10npoH3'B.oA'HTeJlbHOrO py4HOIro TpYAa
60Jlee 30 4eJllOIBeK.

Ha 3aBO'Ae BHe.,qpeHa HOBaSl 3<p<peKTJ1IBHa51 TeXHOJlOrHSI oT.AeJl-

KJ1 CTeH PYJlOHHbIMJ..1 MaTepl1aJlaMJ..1 HenocpeACTIBeHHO B np04ecce

cpOpMOBa"HJ..151 naHeJlei1. II1cnoJlb30Ba'HHe HOBoro TJ..1na 3a'KllaA'Hb1X
.......



AeTaJleH n03BOrH1J10 C.O.Kpal1J..1Tb pacx.oA MeTanJla J..1 YMeHbWJ..1Tb
06"beM CBap'04HbIX pa60T, BblnOJlHSleMblX paHee BPY4HYIO.

TpY>KeHI1IKI-i KpaCHOlnpeCHeHCK'OrD 3a'BOAa, ,KCJK H Bce CD,BeT-

CKl1e JlIOAJ..1, eAI-i'HOAIYWHO OiAD6p"lJlJ.o1 MaTepHaJlbl SI.HBapCK.oro
(1987 r.) nJleHYMa U.K Knce 0 nepeCTpoi1Ke J..1 KalAiPoBOH nOJlJ.o1-

T'I1Ke napTJ.o1<J..1. B AOKJlaAe, C KOTDpblM Ha nJleH'YMe Bbl'CT'Yn-J.o1.Jl fe-
HepaJlb'Hbli1 CeK.peTapb U.K Kncc M. C. fop6a4eB, on.peAeJleHbl
KOHKpeTHble nyrJ.o1 nOtBbIWe,HJ..1S1 OTBeT'CTBeHiHOCTJ..1 KaIApOB, Bcex

KOMMYIHH'C110B 3a Aa.JlbHeHWee YHpenJleHl1e 3KOHOMI1IKJ..1, yrny6Jle-
HJ.o1e c04J..1aJlJ..1CTI14eC.K0i1 AeMO paTJ..1I1, pa'3BJ..1TIJ.o1e caMoynpa'BJleHJ.o1S1.

Lho6bl BblinOJlHJ.o1Tb 3aAa\.lJ.o1, 0 KOT'OpbIX rOBOpJ..1JlDCb Ha nJle-
HYMe U.K Kncc, Tpe6yeTcSI cepbe3Ha51 peKoHcT:p.YK4'HSI MaTepH-
aJlbHO-TeXiHI14ecKoj::i 6a3bl 3a'BOAa. B nOCTaHOBJleH!J.o1J.o11 nJleHYMa
LJ,K Kncc «0 nepeCT'poi1Ke J..1 KaAPoBoi1 nOJ1.J..1TJ.o1'Ke napTJ..1J..1» YKa-
3blBaercSi Ha Heo6xOAJ..1MOCTb J..1CXOAJ..1Tb J..13 Toro, 4TO B YCJlOBJ.o1S1X
nepecTpoi1.KJ.o1 OT B,cex l1Py>KeHJ..1=KDB Ha Jl1060M Y4aC;T1 e pa60iTbi
Tpe6YIOTIcSi BblCOKaSi 011Be'TCl1BeHHOICTb 3a nopY4eHHoe AeJlO, no-

CTOSlIHHoe nOBblWeHl1e npocpeOCJ..10HaJlbHDrO MacTepcTBal H KYJlb-
T.ypbl TPYAa, OBlla'AeHJ.o1e cOBpeIMeH'Hoi1 nepeAoB.oi1 TeXHJ..1KOH H

Te Ho.JlDrJ..1eH, J..1HJ.o1LJ,l1aT'J.o1Ba J..1 TIBop4eCTIBO,

Ha ABeHaA4aryIO nSlTJ..1JleT!KY 3aB,01A4aHe HaMeTJ..1Jl.J.o1 Han!pSl>KeH-
HYIO nporpaMMY no AaJlbHei1we.MY YCKopeHHO'M'Y nepeBoopy-
>KeHJ.o1IO nlpeAnpl151TJ.o1S1. TaH, HaMe4eHO 3aMeHJ..1Tb MOpaJlbHD YCTa-
peBWJ.o1e CTaHKJ..1 11 MaWJ..1Hbl B HeKoTopblX 4exax, nOJlHO;CTblO 06-
HOBI1Tb CTaH'KJ..1 B peMOHT'HO-CTpOI1TeJlbHOM J..1 peMOHTHO-MeXaHJ..1-
4eCKO'M 4exax. B'ce KOHBeHepbl no DTAe1llKe na'Henei1 6YAYT 060-
PYAOBaHbl YCTaHOB'KaMI1 no HaHeCeHJ.o1IO .HOtBbIX OKpalC04HbiX Ma-

TepJ.o1aJ1.0B. Bo Bcex cpOpMDB04HbiX 4exax 3aBDA4aHe c06cTBe'H-
HbIMJ..1 CHJlaMJ..1 3aIMe"H5IT 060PYAoBaHJ..1e Ha HOBoe.

npeACTOJ..1'T 601JlbWaSi pa60Ta. no MO'AepHH3alJ,J..1J..1 060PYAo.Ba-
HJ.o151 B TpaHcnopTHo-cblpbeBoM 4exe. HaIMe4e.HO o'cyw,eCTBHTb
nOJlHYIO MeXaHJ..1'3aLJ,111O B,cex TlPYAoeMKJ..1X np04eCCOB, BHeA'PHTb
P5lA 3cpcpeKTJ..1BHbIX ,pa3'paI60ToK pa'4J..10Ha'JlJ..1,3aTOpoB 3.aBOAa.

Ha SlHBapCK.OM .(1987 r.) nJleH'YMe U.K KnCC nO.,q4epKJ..1'BaJlOCb,
4TO HaA.O nOBblwaTb CIlPOC .c Ka po,B,CTpO>Ke KOHTipOJlJ.o1lpoBaTb J..1X

pa6o.TY. ::horo TJpe6YlOT nepeCTpoJ:iHa, peWeHJ.o1e 3a'Aa4, KOTopble
nOCTaBJleHbl XXVII C"be3AOM Knee.

B 3aBOPICKoi1 napn1 Hoi1Opra,HJ..13a'4J..1J..1 Bo.WJ1.0 B npa"KTJ.o1K1Y 3a-

Cll'YWJ..1BaHJ..1e. OT4eTOB KOMMYHJ..1'CTOB - PY'KOBOAJ..1TeneJ:i B,cex y,pOB-
'Hei1. LJepe3 TaKOH KOHTpOJlb npOWJl!J..1 J..1 X0351H;c-rBeHHJ.o1IKJ..1, H, rJlalB-

Hble cne4J.o1.a'JlJ..1ICTbl, J..1 MaCTepa, 11 6pJ..1raAJ..1pbl. npH 3TOM OT4e'T 0

BblnOJlHeHJ..111 KOMM'YHJ..1CTOM CJl'Y>Ke6HbIX 06S13aHHOCTeH, YCTaBHblX
Tpe60BaHI-ti1 J..1 nalpTJ.o1i1HbiX nopY4eHI1H napT!Hi1HaSi OpraHl13a411S1
06513aTeJlblHO 3a'CJlYWI1BaeT C YTBep>KAeHl1eM xapaKTepHCITJ..1KH.

Kpa'CHonpeC,HeHCKJ.o1i1 3aBOA He OIAHY nSlTH.neTKY 3aHJ.o1 MaeT
np04Hoe MeC1'O JlJ..1'Aepa B C04I1a1l'J..1,CTJ..14eC'KOM CDpeBHO'BaHJ..111
cpeAI1 nlpOMblWJleHHblX npeAnpJ..1S1TJ..1i1 KOM6J..1HaTa. 60JlbWaSi 3a-

cnyra B ycnexe KOJlJleKTI1'Ba no npaBY npJ..1'HaAJle>KaT OnblTHOMY
P}IIKOBOAI1'TeJlIO, AHrpe-KTOIp,y 3aBOAa III. Y3AI1Hty. OH nOCTDSlHHO
nOMoraeT J..1 nOAAep>KJ..1BaeT pa60T'y 3aBOACKJ.o1.X HO,BaTopOIB H pa-
LJ,110HaJlI13aTo.pOB, caM SI.BIl5l5lCb OAHJ.o1,M H3 JlY4WJ..1X p a4J.o10'Ha.JlH3a-
TOpOB. TaK, J.o1M BHeceHbl npeAJlO>KeHJ..1S1 no C'OBepweHCl1BOBaHJ.o1IO
 OHICT.p.YKTJ.o1IBHbIX pewe'H'l1 AOMOIB CepHI1 n 49, COBMecrHO C rBD,p-
4ecKoi1 6pl1.ra'Aoi1 A. 60Jlbl4eBa oc'yw,eCTBJleHO BHeApeHl1e aBTO-

MaTI14eCKOH JlJ..1HJ..1J..1 no J.o13rOTOBJleHJ..11O rJ.o16KJ.o1X CB5I3eH AJlSl Tpex-
CJlOHHblX YTenJleHHblX na'HeJleH, pa3lpa60TaHbi KaiHTOBaTeJlH, 4TO

n03BOJlJ.o1J1.0 JlJ..1KB'HA.J.o1pOBaTb OTKDJlbl HJ..1>KHerO 3y.6a y HapY>KHbIX
CTeHOBblX naHeJlei1.

CJle'AyeT OTMeTJ..1Tb, 4TO Ha 3a;ceAaHJ..1J..1 nap,TKOMa KOM6H,HaTa
Ae5lTeJlbHOCTb III. Y;3.A'J..1Ha nOJlY4'J..1Jla BblCOKYIO 04eHKY. OT.Me4a-
110Cb, B 4aCTHOCTJ.o1:, 4T10 P}'IKoBO"AJ.o1TeJlb 3aBOAa He'MaJlO AeJlaeT
AJlSl BbInOJlHeHJ..1S1 npor.pa'MMbl C0411aJlb'HorD pa3B.J..1THSI KOJlJleK:TJ..1-
Ba 3aBO'Aa. TaK, B HaCT05lw,ee B.peM5I 3'AeCb CPYHK4HDHH.pYIOT 11Y4-
wa51 Ha KOM6J..1Ha,Te CTOJlO'BaSl, 6acceHH, 1Me.AcaH4a'cTb, OCHaw,eHHaSi
cOBpeMeHHblM D6opYAo.BaHJ.o1eM.

KOJlJleHTI1'B 3aBOAa - KO:llJle'KTH.B Bbl'COK'OH KlynbTiypbl np0J..13-
BOACTBa. B nOCJle,qHee BpeM5I 3AeCb ew,e 60JlbWe aKTI1BH311pOBa-
llaCb MaCCO,BO-'BDCnJ.o1TaTeJlbHa51 pa60Ta. CTaJl W'J..1lpe I1rCnOJlb30BaTb-
CSI 11 nOlBceMeCTHD pa,c,nlpocTpaH5ITbiCSI onblT HOBaTopo-B np0J.o13-
BOi.qCT1Ba. MHDro YCJ..1JlJ..1H npJ.o1JlaralOT 3aB'DA4aHe AJlSl nO.BbIWeHI-tSi
Ka4eCTBa CTOJl5lpHbiX H3A.eJlJ..1H. B CB5I3J..1 C 3TJ.o1,M flipoBeAeHbl Mepo-
npl1S!TI1S1, 'HanpaIB.JleHHbl'e Ha cKopei1wee YJlY4weHJ..1e C.1'OJlSlpHbIX
1-f3AeJlI1i1 B naHeJlSlX HalpY>KHbIX CTeH.

DOJlbWOe 3Ha4eHJ..1e B AeJle nOBbIWeHI1S1 Ka4eCTBa npoAYK-
4J.o1J.o1 HMeeT Ae5lTeJlbHDCTb nO,CTOB Ha.poAHDro KOHTp011S1. Ha, 3a-

BOAe TaKl1e nOCTbl ocyw,e.cTBJlSlIOT npoBepKH He.nocpeAcTIBeHiHo
Ha pa60411x MeCTax B 4exax. 6JlarOAapSi npoBepKaM, a'KTHIB.HOCTH
H HacToi14J.o1.BOCH11 HapOIAHblX KOHTpOJlepOB Ha 3a'BO'Ae 3a'MeT,HO

COKpaTJ.o1Jl'l1'Cb pacxo'Abl MaTepJ..1aJlOB, YJlY4WJ..1'JlOCb Ka4eCT'BO npo-
AYKLJ,J.o1H. B 411CJle Tex, KTO 0lcyw,ecTBJl5leT 'Hapo.AHbIH KOHT.pOJlb,-
3a.B'Q.A4aHe B. fy,ca4e.HKo, A. .sIHCOrH, A. >t<MaKJ..1IH J..1 APyrJ.o1e. TaK,
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B apMaTypHo,M 4exe B COCITa,Be rpynnbl HapoAHorD KOHTpOJl.S1 11
4eJlOBeK. no pe3.yJlbTaTaM npOBe.pOK Hapo,AHble A030pHbie KOH-
TpOJlSl 11 4eJlO,BeK. no pe3YJlbTaTaM npolBepO'K HapOAlHbie A030p-
Hble BHeCJlJ.o1 'He.MaJlO pa'4J..10.HaJlJ..13arOpCKJ..1X npe'AJl,D>KeHHH, Ha-

npalBJleHHblX Ha BHeApeHIJ..1e 6e30TXDAHbiX Tex.HOJlDrJ..1J:i, Ha 3KO-

HOMI1.1O CTpOJ..1TeJlbHbIX MaTepJ..1aJlO'B, BOAbl, 3JleKTp03Heprl1H.
Ew,e HeAalBHO BOAa A11S1 OXJla>KAerHJ..1S1 CTaHKOB MTn 11 MT, Ma-

WJ..1H AfMC, MTMC nOCJle 01'pa60T'KJ..1 CJlJ..1IBaJlacb. eOBMeCTHO CD

cne4J..1a,JlJ..1'CTaMJ..1 rpynna Ha.pOAHOTO KOHllp011S1 pa3pa6DTaJla .11

B'HeApII1Jla np04eCtC 06paT'HOr.0 B'01A0!C'Ha6>KeHHSI. Tenepb DTcpl111b-
TpOBaHiHaSi Bo.Aa C,HOBa nocrynaeT B CTaHKJ..1 J..1 MaiWll-t,Hbl. [DAOBDJ:i
3'KO'HO"MJ..14'eC'KJ.o1J:i 3cpcpeKT OT BIHeApeHJ..1S! 3Toro nlpeA110>KeHHSI co-

CTaBJ..1Jl 60Jlee 10 Tbl'C. p.

tJ,JlSl J.o1'CnOJlb3OtBaHJ..1S1 OTXO'AOIB apMaTy:pbl AHaMeTipOM DT 12
AO 25 MM no peKOMeHAa4J..1J..1 HalpoA'HbiX KO'HTpDJlepOB B 4exe

BHeApeH CTbl<KOB04Hbli1 CTaHOK. 3TO nD3IBOJ1.I111D AOnDJlHI1TeJlb'HO
3KDHOMJ.1Tb AD 100 T MeTa'JlJla B rO'A. B pe3l}'iJlbTaTe YIClnewIHoJ:i
pa.60Tbl rp}'lnnbl HapoAHblJ:i KOH11po11ep 6pHra'AI1p c11ecapeJ:i
B. CPl1,Jlb'KJ.o1!H 3a,nJ.o1.ca11 Ha JlJ.o1'4e,Boi1 C4eT C3KOHOMJleHHOrO MeTaJl11a

Ha CYMMy OIKOJlO 2 TbIC. p. COIB'MeCTiHO co cne4J..1aJl.H'CTaMJ.o1 DH

pa3pal60TaJl J..1 B'HeAPJ..1Jl CT-a:HDK AJlS! rH\YTbSl apMaTJ)'iplHblx n.pYTbeB.
B pe'3.yJlbTaTe 3Ha4J..1TeJlbHO"' nO'BbICJ..111aCb np0J..13BOA'J..1TeJlbHOICTb

l1p}'IAa, YMeHbw'HJlIJ..1Cb OTXOAbl.
B Ha.CT05lw,ee Bpe.MSI no HHJ.o1'4I-taTJ..1.Be rpynnbl HaJpoAHorD KOH-

TpOJlSl clBapKa ceTOH ooyw,ecTB'JlSleT'CSI J.o1'3 npOBOJlOKJ.o1 AJ..1aMeTpOM
3 MM BMeCT'O 4 MM. 3TO n03'BOJl."I'T AOlnDJlHJ.o1TeJlbHO C3KDHOMJ..1Tb

60Jlee 400 T MeTaJlJla B rOA. 6JlarDAapSi aKTJ..1,BIHbIIM Aei1cT1B:J..1S1M
rp}'inn 11 nOCTOB HapoAHor,o KOHT,pOJlSl Ha 3aBo'Ae BHeApeHbl 3cp-
cpeKTJ..1BHble 3aTMp041Hbie A1J..1lc' J..1, Wna,KJleB04.Hble MaWHHbl.

rJ;POBOIAJ..1iMble 'Ha 3a:Bo,Ae oprafH.J..1'3a4J.o10H1HO-TeXHH4eC'KJ.o1e Mepo-
npJ..1S1TJ..1S1 n03BOJlSllOT nO'BbrwaTb J..1HTeHc."'<j)IJ.o1Ka4J..11O n-p0J..13BDACiTBa,
nOJlHOCTblO HCln'OJlb30BaTb MOW,HO'CT.J..1 o60pYAoIBaHll1S1. 3TD CSI1-

AeTeJlbCT'ByeT 0 MHDro'M, J..1 I1Ipe>KAe B.ce.rD .0 TDM, 41'0 KOJlJleI<H1'B

3aBOAa Tpi}'lAJ..1.TCSI .pJ.o1T,MJ..1.4HO Ka>KAbli1 AeHb, Ka>KAYIO CMeHY, TalK
KaK CrpbliB Ha OAiHOM Y4aCTKe HeB03lMO>KiHD nOKpblTb YBeJlI-t eHJ.o1-
eM Bbl'Pa,60T'KJ..1 B nDCJle'AYIOLIJ,oJ.o1e A'HJ.o1.

B HalCT105l.w,ee BpeMS! Ha 3a:BOIAe caMble HanpS!>KeHHble AHH
YAapHoi1 TP'YADBOi1 BaXTbl. no AO'CTOJ:i.HOi1 B'CTpe4e 70-JleTHSI Be-
J1.HKOrO OKTSI,6pSl. TpY>KeHlJ..1KH 3aBOAa npHKJlaAbilBalOT Ma'KCI1MYM
YCJ..1JlJ..1H AJlSl BbInOJlIHeHJ..1S1 H nepeIBbIlnO.JlIHeHJ..1S1 nJla'H'OBbIX 3aAaHJ.o1J:i
J.o1 nOBbl,weHHblX C04'J..1aJlJ..1CT-J..14eC'KJ..1X 0.6S13aTeJlbCTiB. 11'Y4W l-te K011-

JleKTJ..1:Bbl 3aBO:Aa
- 6pJ..1ra'Abl CPOpMOBW,IJ..1KOIB A. 11J..1rBJ..1,HO.Ba 113

4exa NQ 1 H e. Me'A'BeAe'Ba H3 4exa NQ 3.

TaK, nJlaHOBDe 3aAaHJ..1e 0AHoro 'KBapTaJla 6p.J..1'ra,qa A. 11J..17-
Bl1'HOBa Bbl'n011HJ..1Jla Ha 102,7%. BbLpa60T'Ka, Ha OA'Horo pa.60Ta-
lOw,ero B 6pJ..1raAe YBeJlIJ..141I1Jla'Cb C 3,47 AO 5,58 M

3 >KeJle306eTD-
:Ha. nJlalH no HOpMaTJ..1IBHoi1 411CTDJ:i npoIAYK4J..1\J..1 B cpOpMOB04HOM
,u.exe NQ 1 3a YKa3aHHbli1 CpOK BblnOJlHeH Ha 103'%, no TDIBap-
HOH n.p0'AYK4'J.o1J..1 Ha 102,8%, Bblnyw,eHo >KeJle30.6e.ToHHbIX H3Ae-

/lJ.o1J:i 60Jlee 35 Tbl,C. M3
.

11Y4WJ.o1'MJ..1 no. npocpeclcJ..1J..1 51,BJlSlIOTCS! Ha 3aBOAe CPOpMOBW,I1IKH
f. fa'M6eeB, E. IIICT.O.MJ..1,H, B. KYJla'fHH, cne!Capb H. HOBIJ..1KOB, 3Jlef(-

TPo.MolHTep III. TJ..1WJ..1.H J..1 APyrJ..1e. YcnewHoMy BbllnOJlHe.HHIO n11a-
HOIBblX 3a'AaHJ..1i1 ne.peAOiBJ..1IKa'MI'I np0J.o13BOIA'CT'Ba BO. MHorOM Clno-

C06CTBYlOT JlJ..14Hble 06S13aTeJlb'C11Ba, nlpJ.o1HSlTbie B 4eCTb 70-JleTHSI
BeJlJ.o1IKOrO OKT5I6pSl. 60JlbWIJ..1HiCT.BO 3a'BOA4aH 06S130JlJ..1ICb BbInDS1-

,HlJ.o1'Tb nJlalHOBble 3aAaHJ..1S1 rOAa K 3HaMeHaTeJlbHOH AaTe B I1'CTO-

.p11J..1 .Hawei1 Cllpa'Hbl.

CJleAyeT OTMeTJ..1Tb, 4TO J..1TOnl1 copeBHDB.aHJ.o1S1 nOABO'ASlTCS! Ha

3a.BDAe. Ka>KIAiYlO HeAeJlIO, Ka>KAblJ:i MeCSl4. npJ..1 J.o1X nOABeAeHJ..1H

Y4J..1TbIBaIOTcS! TalKlHe Ba.>KHble nOKa3aTeJlJ..1, KaK COCTDSlHI1e 06opy-
AOBaHJ..1S1 H HHCT'pYMeHTa., Ka4eCTBO BblnyoKaeMoJ:i npoA'YK4HJ.o1,
4J..1ClI'D nOAa,HIHbl'X J..1, B'HeApelHHblx pa'4J..1'oHa11H3aT0p'CKJ..1X npeA110-
>KeHI-ti1.

,B 1987 r. y 3aBOA4aH nO,BblweHHble nJlaHOBbie 3aAaHHSI. 3TO
CB5I3aHO C ocyw,ecTIBJleHHoJ:i 3AeCb 3a r'oAbl DAJ.tHIHa.A4aToJ:i nSl-
TJ..1JleTKlJ..1 peKoHcTPY'K4J.o1ei1 p5lAa Tex,H011DrH4eOKHX Jl.I1,HJ..1i1, paCWH-
peHJ..1.eM np0J..13IBD.ACTiBa >KeJle306eToHHb1X KOH'CTPYK4J..1H 11. .I13,1:\e-
JlI1J:i. OAHaKo Ha'Me4eHO BbllnOJlHJ..1;Tb ew,e 60Jlbwoi1 KOMnJleKC pa-
60T no CDBe:pweHCT'BOBal-iJ..11O pa60Tbi BcrnOMOraTeJlbHblX 4eXOB,
CHI1>KeHIJ..1'1O 3aTpaT TOtn'JlJ.o1Ba npJ..1 TenJliOIBOH 06pa6011Ke I13AeJlHJ:i.
Ha yc.neWHoe BblnOJlHeH'J..1e nJla-HOBbIX 3aAaHI1H onpeAeJleH'HOe
BJlJ..151HJ..1e O,Ka>KeT BHeApeHHaSi HOBaSi CJ..1CTeMa YlnpaIB'11eHJ..1S1 Ka4e-
CT'BOM n.p0'A'YK4J..1.J.o1. B Ha,cToSlw,ee Bpe'MSI 6JlarO'AapSi 3TOJ:i CI1ICTe-
Me 3IHa4J1TeJlbHO YiBeJlJ..14J..1JlaCb AOJlS! npoAYK4HM, CAalBaeMOH C

nepBoro npeA"bSlIBJleHI-tSi.

BeCb KOMnJleKC MepDnpl1S!TII1J:i, ocyw,eCTBJleHHbIX Ha KpaCHD-
npeCIHeHCIKo.M 3aBOAe no nOBbIWeHlJ..11O AeJ:i'CTBeHHOCTH CD4HaJlil1.-
CT'J..14eCKDro copeBHOBaHJ..1S1, y6eIA'J..1TeJlbHO CB.J..1AeTeJlbiCTByeT 0 ro-

pSl4eM >KenafH.J..1J..1 3aBO"A4aH BCTJpeTJ..1Tb 70-JleTJ..1e BeJlJ.1lKOrO OKTSl6-
pSi HOBbIMlJ..1 TPY'AOBbIMJ..1 AC>CTI1.)f(eHHSlMJ..1.
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10. A. KY3HELI.OB, KaH,q. TeXH. Ha.yJ< (XapbKOtB'CKJ.ii1 npOMlCT,pOHHllllllnpOeKT)

KOMnneKC MccneAOBOHM no np06neMe

peKOHCTPYK4MM 3AOHM M coopymeHM 

TeXI-IHQeCKHe pe1lleI-IH51 no 06eCnelleI-IHIO

cTpOHTeJIbHOH peKOI-ICTpYKl1.HH rrpOMbIlll-

JIeI-II-IbIX npe.ll.rrpH51THH HMeIOT CBOIO cne-

lI.HCPHKY, CB513aHHYlO npe)j{.lI.e Bcero C I-Ie-

06XO,l(HMOCTbIO COXpaHeI-IH51 aKCnJIyaTHpo-
BaB1llHXC51 K01-lCTpYKl1.HH H rrpOH3BO.ll.CTBa

CTpOHTeJIbI-IbIX pa60T C YlleTOM CJIO)j{HB-

1lleHC51 06CTaHOBI{H Ha Ka)j{,l(OM KOlIKpeT-

I-IOM npe,l(npH51THH.

Ha TeXHWleCKHe pe1lleHHH BJIH51eT TaK-

)j{e H CTpeMJIeHHe K MaKCRMaJIbHO B03-

MO)j{I-IOMY COBMCI.lJ.eHHlO CTpOHTeJIbIIO-MOII-

Ta)j{HblX pa60T C OCHOBIIOH ,lI,e51TeJIbHOCTbIO

npe,lI,npH5ITH51, HCKJIlOllCI-IHlO HjIH MaKCH-

MaJIbI-IOMY COKpaI.lJ.ClIHIO OCTaliOBOllHoro

nepHO,lI,a, 06I.lJ.aH CTeCHCI-IHOCTb CTpOHTeJIb-

HOH nJIOI.lJ.a,lI,KH H ,lI,pyme cpaKTopN.

Pa60Ta no COBcpllleHCTBOBaHHIO TCX-

HHlleCKHX pelllcHHH 6bIJIa HallaTa B o.rU-III-

Ha,lI,l1.aTOH i151THJICTI{e, Kor,l(a 6bIJIa rrOCTaB-

JIel-Ia 3a.ll.aqa Ha OCHOBe aHaJIH3a H 0606-

I.lJ.eHH51 cYI.lJ.eCTBYlOI.lJ.Cro orrbITa pa3pa60-
TaTb B C)j{aTbIe CpOI{H BcrrOMOraTeJIbI-Ible

MaTepHaJIbI ,l(JIH rrpoeKTHpOBaI-IH51 H OCY-

I.lJ.CCTBJIeHH51 peKolIcTpYKl1.HH H BbII10JI-

RHTb HCCJIe,lI,OBalIH51, KOTOpbIC 3aJIO)j{HJIH

6bI OCHOBY HopMaTHBHoH 6a3bI rrpOBe,lI,e-

HH51 cTpOHTeJIbHOH pCKOHCTPYKl1.HH. P a60-

TbI BeJIHCb XapbKoBcKHM OpOMCTpOH-

HI1HnpoeKToM, IIHH)KEoM, UHHH-

npoeKTCTaJIbKOI-ICTPYKl1.HeH, UHHHnpoM-

3,lI,aHHH C npHBJIellCI-IHeM 60JIee 30 I-IaYllIIO-

HCCJIe,l(OBaTeJIbCKHX HHCTHTYTOB H BY30B

CTpaHbI.

OO.ll.rOTOBJICHa KJIaCcHcpHKal1.H51 ,lI,ecpeK-
TOB )j{eJIe306eTOHI-IbIX KOlICTPYKl1.HH H ,lI,a-

1-IbI peKoMeH,l(al1.HH no I.IX YlleTY, BbI6paHbI,

ycoBeplllCI-ICTBOBaHbI H npe,lI,JIo)j{eI-IbI cno-

C06bI YCHJIeHHH 9JICMeHTOB 3,l(aI-IHH H co-

opY)j{eHHH, 06eCnellHBalOI.lJ.He Ha.ll.e)I<HYlo

pa60TY KOMnJIeKCI-IbIX KOHCTPYKl1.HH . B

6JIH)j{aH1llee BpeMH CTpOHH3,lI,aTOM ,lI,OJI)j{-

1-IbI 6bITb BbIIlYI.lJ.eHbI cooTBeTcTBYlOI.lJ.He

peKoMeH.lI. a l1.HH.

Pa3pa60TaHbI TeXI-IHlleCKHe pellleHH51,

MeTO.llbI paClleTa H npHHl1.HnbI KOI-ICTPYH-

pOBaI-IH5I peKoHcTPYHpyeMblx 3arJIy.6JIeI-I-

I-IbIX )j{eJIe306cToHHbIX cooPy)!(eHHH, CHJIO-

CQB, OTCTOHHHKOB, onop npOMbIlllJIeI-II-IbIX

Tpy60npOBO,l(OB H .llp. (MaTepHaJIbI HMe-

lOTCH B XapbKoBcKOM OpO ICTpOHHHI1-

npoeKTe).
CcpOPMYJIHpOBaHbI npHI-Il1.HnbI npocKTH-
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pOBaI-IHH MaCCHBI-IbIX H 06JIerlleIlIlbIX cpYII-

.lI.aMeHTOB rro.ll. TeXI-IOJIOrHlleCKOe 060PY.lI.o-
BalIHe, B TOM llHCJIe HcnbITbIBaIOI.lJ.HX B03-

,l(CHCTBHe nOBbIllleI-IHbIX H BbICOKHX TCMne-

paTYP (HaMe1JCHbI K H3,l(aHHlO CTpOHH3.l1.a-
TOM B 1987-1988 rr.).

Pa3pa60TaHbI cnoc06bI YMcHbllleHH5I ,lI,H-

HaMHlleCKHX IIarpY30K, nepc.lI.aBacMblx Ha

cYI.lJ.eCTBYIOI.lJ.HC cTpOHTeJIbI-Ible KOHCTPYK-

l1.HH MO.ll.epHH3HpYCMbIM TeXHOJIOmllCCKHM

060PY.lI.OBaHHeM, a TaK)j{e MaJIora6apHT-
Hble KOI-ICTPYKl1.HH BH6pOH30JIHTOpOB TmKe-

JIoro HH3KOllaCTOTHoro 060PY.lI.OBaI-IH5I,
BI-I6pOH30JIHpYIOI.lJ.He YCTpoflCTBa ,l(JI51 HHCp-

llHOIlIIOro 060pY,lI,OBaHH51, MOJIOTKOBbIX

.lI.P06HJIOK (I-IC06xO.ll.HMa51 ,lI,OKYMCIITaU.H5I
HMeCTC5I B XapbKoBcKOM TIpOMCTpoflHHI1-

npoeKTe) .

CHcTcMaTH3HpOBaI-IbI H ycoBep1lleI-ICTBO-
BallbI HII)j{eI-IepHbIC MeTO,lI,bI Ol1.CHKH 9KC-

nJIyaTallHoH!lbIX CBOHCTB coxpaH51eMblx npH

peKoHcTPYKl1.HH aJIeMCHTOB, crroc060B

06eCnellCI-IH51 HX ,lI,OJIrOBellHOCTH C yqeTOM

CIIel1.HcpHIlecKHx YCJIOBHH npoBe,lI,CHH51 06-

I.lJ.eCTpOHTeJIbHbIX H aHTHKopp03HOHllbIX

pa60T (peKOMeH,lI,al1.HH 6Y,lI,YT H3,lI,aHN

CTpOHH3,lI,aTOM B 1987 r.).

Pa3pa60TaHbI nopTaTHBI-IbIe Cpe,lI,CTBa

MexaHH3al1.HH pa60T ,lI,JIH 06pa30BaIIH5I

aJICKTpO,lI,yroBbIM MeTO.ll.OM npoeMoB H

lllnypoB rro,lI, HII)j{eIIepi-ible KOMMYHHKal1.HH,

a TaK)j{e 9cpcpeKTHBHble B3pbIBHble cnoco-

6bI pa3pa60TKH )j{eJIe306eToIIa H 9JIeKTpO-

nHeBMaTHlleCKHH cnoc06 pe3KH )KeJIe306c-

TOHHbIX KOHCTPYKllHH (peKOMeH,l(auHI'I H3-

,lI,aHbI CTpOHH3,lI,aTOM B 1986 r.).

B PC3YJIbTaTe BI-Ie,lI,peHH5I pa60T, npe-

,l(ycMoTpeIII-IbIX OTpaCJIeBOH rrporpaMMoH, B

npocKTHpoBaHHH H cTpOHTeJIbCTBe .lI.OCTHr-

HYT HapO,l(HOX0351HcTBeHHbIH aKOI-IOMHlleC-

I<HH acpcpeKT B pa3Mepe 74 MJIH. p. CaKo-

HOMJIeIIO 140 TbIC. T CTaJIH, 60JIee

63 TbIC. T l1.eMeIlTa, 60JIee 4 TbIC. llCJI.-

JIeT TpY.ll.03aTpaT. Pe3YJIbTaTbI HCCJIe.llO-

BaI-IHH TOJIbKO XapbKoBcKoro OpOMCTpOH-

HHHnpoeKTa BIIe,lI,peHbI I-Ia 37 peKOI-ICT-

PYHpyeMblx npe,lI,nPHHTH5IX llepHoH MeTaJI-

JIypmH H MalllHI-IOCTpOe1-lHH (<<K.pHBOpO)j{-
CTaJIb», 4epenOBel1.KHH MeTaJIJIypmllccl<HfI
3aBO,l(, 00 «I1)j{OpCKHH 3aBO.ll.», HOBoKpa-

MaTopcKHH MalllHHocTpOHTeJIbHbIH 3aBO,lI, H

.lI.p.). TIpH aTOM, KaK npaBHJIO, 1-Ia Ka)K-

.lI.OM 06"beKTe HCnOJIb30BaJIOCb HeCKOJIbKO

pa3pa6oTOK (I-Ia OT.lI.eJIbI-IbIX npe.ll.npH5I-

TH5IX 8...12).
B HbIlIellllIeH n51THJIeTKe I-IaMelleHO BbI-

nOJIIIeHHe KOMnJIeKClIblX HCCJIe.ll.oBaHHH H

pa3pa60ToK no CJIe.ll.YIOI.lJ.HM OCI-IOBHbIM

HanpaBJIeHH5IM.

OOJIYQelIHC ,l(aHHhIX ,l(JIH rrpOBe,lI,eHH5I

peKoIIcTpYKl1.HH npOMbIlllJIeHHbIX 3,l(aI-IHH H

cOOPY)j{CIIHH, BKJIIOlla lOI.lJ.HX MeTO,lI,OJIOrH-

lleCKHe npHHl1.HnbI H MeTO,lI,bI Ol1.eHKH co-

CT05IHHH KOHCTPYKllHH, oCHoBaHHH H CPYH-
,lI,aMCHTOB 9KCnJIyaTHpyeMblx 3,l(aHHH H

cOOPY)j{CHHH C YIleToM HX ,l(eHCTBHTeJIb-
HOH pa60TbI H cpaKTHQeCKHX B03,l(eHCTBHH.
Pa60TbI rrpOBo.ll.5ITCH XapbKoBcKHM OpOM-
CTpoHHHHnpocKToM, HI1I1)l(EoM, UHI1H-

npOM3,lI,aIIHfI, .YKpI-IHHf1CK., UHHHf1CK.,
HI1HOCO, MI1CI1, <l>YH,lI,aMeHTIlpOeKTOM,
MaKeeBCKI1M HII)j{eIIepHo-cTpOHTeJIbllbIM HI-I-

CTHTYTOM H ,lI,p.

Ha OCHOBaHHH aTHX pa60T, B COQeTaHHH

C HCCJIe,l(OBarm5IMH no .llPyrHM HanpaBJIe-

IIH5IM, rrepe1JHCJIeIIIIbIM HH)j{e, HaMellCHO

nO,lI,rOTOBHTb B 1987 r. npocKT CHHOa

«OCIIOBHbIC nOJIO)j{CI-IH5I no npocKTHpoBa-

HHlO peKoHcTpYKl1.HH 3.llaHHH H coopY)j{c-

HHH», a TaK)j{e pa3pa60TaTb ,lI,OnOJIHH-

TeJIbI-Ible pa3.llCJIbI K cYI.lJ.eCTBYIOI.lJ.HM HOp-

MaM npoeKTHpoBaHHH MeTaJIJIHlleCKHx, 6c-

TOIIHbIX H )j{eJIc306eToHHbIX KOHCTPYKl1.HH
H cooTBeTcTBYIOI.lJ.He noc06HH no rrpoeKTHpo-

BaHHIO (HcnOJII-IHTeJIH: XapbKoBcKHH OpOM-
CTpoHHHHnpoeKT, HHH)K.E, YKpHHH-
npoeKTCTaJIbKOHcTPYKl1.H5I, UHI1110CK.,

IJ.HHHCK., UHHl1npOM3,lI,aHHll, HHI1CK.,
HHHOCO H ,lI,p.).

HaMeIlaeTC5I pa3BcpHYTb pa60TY no

C03,lI,aI-IHlO 06I.lJ.ccTBeHHoH HI-IcpopMal1.HOHHO-
nOHcKoBOH CHCTeMbI XpalIC1-IHH H 06pa60T-
KH pe3YJIbTaTOB I-IaTypHbIX 06CJIC,lI,OBaI-IHH

cTpOHTeJIbHbIX KOI-ICTPYKl1.HH peKoHcTpYH-

PYCMbIX H aKCIIJIyaTHpyeMblx 3,l(aI-IHfI H

coopY)j{ellHH C l1.eJIbIO 06JICrIlCHH5I H no-

BbIllleHH51 ,lI,OCTOBCpHOCTH Ol1.CHKH HX co-

CTOHHH51 H cOBeplllCI-ICTBOBaIIHH KOHCTPYK-

THBllbIX pelllC1-IHH. 3TO CTalIeT B03MO)j{HbIM

6JIarO,lI,apH YCTallOBJIeHHlO B3aHMOCB5I3H

MC)j{,lI,y COCT05IlIHeM KOHCTPYKl1.HH no .llaH-

HbIM HaTypHbIX 06CJIe,l(OBamIH H BceMH

cpaKTopaMH, BJIH51lOI.lJ.HMH Ha HecyI.lJ.YlO

cnoC06I-IOCTb H 3KCrrJIyaT allHOHHble cBoll-
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CTBa (cpe,aa, YCJIOBHH paOOTbI, CTaTHlJeC-

Ka51 cxeMa H ,lI,p.). Pa60TbI BbIIlOJIH 5IlOTC 51 ,

XapbKOBCKHM npOMCTpoflHl1l1npoeKTOM,
YKpHI1110CK, UHl1l1ncK., <:I> YH,lI,a MeIIT-

npOCKTOM, Kyfl6bIIlleBCKHM HIIllieHcpHO-

CTpOHTeJIbHbIM IUlCTHTYTOM H .lI.p.

Ope.ll.no.TIaraeTC5I pa3pa60TaTb KOHCTPYK-

THBHbIe pelllCHH5I 3,lI,aHHH H COOPYllieHHH

peKOHCTPYHpyeMbIx npe,lI,npHHTHH. OpH
3TOM HMelOTC5I B BH,lI,Y pellleIIHH, CB5I3aH-

HbIe C H3MeHeHHeM 06'beMI-IO-nJIaHHpOBOll-
HbIX cxeM 3.l1.aHHfi H COOPYllieHHH, ra6apH-
TOB KOlICTPYKl1.HH, narpY30K, cnoc06bl npH-

MbIKaHH5I BHOBb npHCTpaHBaeMbIX npOJIe-

TOB, Ha.ll.CTpOeK, KpenJICHH5I K aKCnJIyaTH-

PyeMbIM KOI-ICTPYKLI,H5IM HOBbIX aJIeMCI-ITOB

H KOMMynHKal1.Hll H T. .lI..

HaMelleHO "TaIOKe pa3pa60TaTb TeXHH-

qeCKHe pCIlleIlHH no,a3eMHbIX COOPY)j{eI-IHll,
B03BO,lI,HMbIX cnoc060M onYCKHoro KOJIO,lI,-

Il.a, 06ecneIlHBalOrn.He B03MOllilIOCTb no-

rpYllieHHH HX B I-IenOCpC,lI,CTBeIII-IOH 6JIH30-

CTH 0'1' cpYH.lI.aMeHTOB CYI.lJ.eCTBYlOI.lJ.HX 3,lI,a-

HHll H COOPY)j{eHHH (HcnOJIb30BaHHe no-

BbIIlleI-IHOrO rH.lI.pOCTaTHlJeCKOrO ,lI,aBJIeHH5I

THKCOTponHoro paCTBopa, CI-IHllieIlHe CHJI

TpeHH5I 3a ClJeT HaHeCeI-lH5I CHHTeTH1JeCKHX

06Ma30K, ynpaBJIeHHe npOlleCCOM rrorpy-

>KeHH5I C l1.eJIbIO HCKJlI01JeHHH HaBaJIOB KO-

JIOJI.II.a Ha CYI.lJ.eCTBYIOrn.He cpYH,lI,aMelITbI H

T. n.). npe.ll.nOJIaraeTC5I, KpOMe '1'01'0, yco-

BepIlleHCTBOBaTb KOHCTPYKTHBI-IbIe pellle-

HH5I H MeTO.ll.bI paClieTa orpalli.ll.aIOI.lJ.HX

KOI-ICTPYKl1.HH, CYI.lJ.eCTBYIOI.lJ.HX cpYI-I,lI,aMen-

TOB H nO,lI,3eMHbIX COOPYlliCHHH C HCrrOJIb-

30BaIlHeM 6ypona6HBHbIX cBafl, npOTHBO-

cpHJIbTpal1.HOHHbIX rJIHIIHCTblX 3aBec, lllny-

HTa H T. JI..

I-kCJIe.ll.OBaHHH cpYH,l(aMeHTOB TeXlIOJIO-

rHlJeCKOrO 060Py.l1.0BaI-IH5I OXBaTblBalOT lllH-

pOKHH Kpyr 3a,l(all peKOHCTpYKllHH, CBH-

3aHHbIX C Ollepe.ll.I-IOCTbIO npOBe,lI,eHH5I

CTpOHTeJIbCTBa, H3MelIeIlHeM npOlJHOCTH

H ,lI,ecpopMallHOHHbIX CBoflcTB rpYHTOB 0'1'

CHJlOBbIX H TeMncpaTypnO-BJIalliHOCTHbIX

B03,lI,eikTBHfI, OC06CIIIIOCT5IMH KJIHMaTH-

lIeCKHX YCJIOBHfI 9KCnJIyaTaUHH, B03.l1.efl-

CTBHeM BbICOKHX TeMnepaTYP Ha cpYH,lI,a-
MCHTbl arperaTOB 60JIbIllOH e.ll.HHHllHOH

MOrn.HOCTH H T. .lI..

130JlbIllOe BIIHMaIIHe 6Y.lI.eT Y,lI,e.TI5ITbC5I

pa3pa60TKe H COBeplllCIICTBOBaHHlO npo-

rpeCCHBIIbIX cnoc060B YCHJIeHH5I CTpOH-

TeJIbHblX KOHCTPYKllHH. HaMClJalOTC5I HCC.'1e-

,lI,OBanH5I H pa3pa60TKH, CB5I3aHIIble C H3-

MeI-IeHHeM CTaTHlleCKofi cxeMbI KOHCTPYK-

llHfl H 3.l1.aHHH (nYTCM BBe,l(eHH5I llieCTKHX

Y3JIOB H C03,lI,aIIH5I llieCTI<HX 6.'10KOB B CH-

CTeMe 3.l1.aHH5I C ncpe,lI,a1JeH Ha HHX ropH-

30HTaJIbIIbIX IIarpY30K IJCpC3 nOKpbITHe).

l3y,aYT COBepIllCI-ICTBOBaTbC5I cnoc06bI H

KOHCTPYKTHBHble pCIllellH5I MeCTHoro YCH-

 CHH5IKOHCTPYKUHH H BOCCTaHOB eHH5I HX

3KCnJlyaTaUHoHlIbIX CBoikTB. IIa OCIIOBC

HCCJIe,aOBaHHH, BbIflOJIHeHI-IbIX B o.amma.!l-

uaTOH n5ITHJICTKe, nJIaI-IHpyeTC5I pa3pa60T-

.;
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Ka THnOBblX KOIICTPYKTHBHbIX pCIllCHHH no

YCHJICHHlO cpYH.llaMeHTOB, aJleMCHTOB I{ap-

I<3COB 0.!llI03T3lliIIbIX H 1\1 HOr03TaLl<IIbIX

3.llaHHH H HeKOTopblX BH.llOB HI-DI{CHCPHbIX

coopYllieHHH (COOPY)J{CHH5I 6allleHIIoro TH-

na, aCTaKa.!lbI H np.).

OepcneKTHBHbIMH, no HaIlleMY MHeHHlO,

5IBJI5IIOTCH pa3pa60TKH HH,l(YCTPH3JIbHbIX

KOHCTPYKTHBHbIX peIlleIIHH npOMbIlllJIeH-

HbIX 3,lI,aHHH H COOPY)!(CI-IHH .llJI5I rrpOH3-

BO,lI,CTB, lJaCTO nO,lI,JIelliaI.lJ.HX peKOHCTpYK-

llHH (npH 3HallHTeJIbiiOM neCOBna.llCHHH

MOpaJIbIIOrO H cpH3H11eCKOro CpOKOB HX

CJIYlli6bI) C l1.eJIblO COKpaI.lJ.eHHH MaTepHaJlb-

IIbIX H TPY,l(OBbIX 3aTpaT npH nOCJIe.llYIO-

I.lJ.HX peKOHCTpYKllH5IX. 00 aTOMY I1anpaB-

JIeHHlO B I-IbIHelllHeH n5ITH"'ICTKC IIaMCllaeT-

CH, napH.llY C YCTaHOBJIeHHeM pallHO-

I-IaJIbHOll 06JIaCTH npHMeIlelIH5I npo-

MbIIllJIeI-IHbIX 3,lI,aHHH co CMeHHbIMH

aJIeMeHTaMH KapKaca, pa3pa60TKa
TeXHHlleCKHX peIlleI-IHH TpaHccpopMHPye-
MbIX npH peKOHCTPYKl1.HH cpYH.lla-

MeHTOB no,l( 060PY,lI,OBaHHe, pa3pa60TKa
TeXI-IHlleCKHX peIlleHHH KO.TIOHH II cpYlI.aa-
MeI-ITOB 0,lI,H03TalliHbIX npOMbIllI.TICHHbIX 3,l(a-

I-IHH, npe.llYCMaTpHBaIOI.lJ.HX npOCTble HlI-

.llYCTpHaJIbHbIe cnoc06bI YBeJIH1JeIlH5I HX

Hecyrn.eH cnoc06HOCTH npH 3aMeI-le MOCTO-

BbIX KpaHOB H np.

npe,lI,YCMaTpHBaeTC5I pa3pa60TKa npaK-

TH11eCKOro MeTO,lI,a onTH:-'1aJIbIIOrO npoeKTH-

pOBaHHH )j{eJIe306eTOHI-IbIX H CTaJIbHbIX

KOI-ICTpYKllHH I-Ia 3a,lI,aIIlIbIH CpOK CJIYlli6bI

Ha ocnOBe ,l(anHbIX. 0 nepHO.ll.HlliiOCTH pe-

Y.ll.K 69.057.12-413.002.237

KOIICTPYKllHH, 1.IaCTOTC, xapaKTepe H 06'be-

Me peMOHTHO-BOCCTaHOBHTe.TIbHbIX pa60T,

CKOpOCTH KOpp03HH MaTCpHaJIOB, a TaK-

llie KHIICTHKe lIa60pa np01.IHOCTH 6CTOHa

HenOB pC)j{.lleIIIlbIX (BHYTpemUIX) CJIOeB

KOIlCTPYKllHii B 3aBHCHMOCTH OT I-IallaJIb-

I-IbIX CBOHCTB, YCJIOBHH TBep,lI,eHHH H

aKcnJlyaTal1.HH .

B 06JIaCTH nOBbIllleHH5I KalJeCTBa H ,aOJI-

rOBeIlHOCTH CTpOHTeJIbHbIX KOHCTPYKl1.HH

6Y.llYT BeCTHCb pa60TbI no COBepllleHcT-

BOBaHHlO COCTaBOB, TeXHOJIOrHH H paCIllH-

pelIHIO 06JIaCTH npHMeI-IeHHH' B YCJIOBH5IX

CTpOHTCJIbCTBa H peKOHcTpYKl1.HH KHCJIOTO-

CTOHKHX H l1.eMeI-ITI-IbIX 6eTOHOB, IlIJIaKO-

KaMCI-IHOrO JIHTb5I (c npHrOTOBJIeHHeM pac-

nJIaBa 130 BpaI.lJ.aIOI.lJ.HXC5I H MapTeHOBCKHX

nelIax), llieJIe306eTOHHbIX KOHCTPYKIl.HH C

nOBepXIIOCTI-IOH npOnHTKOH (TPy6bI, '1'10-

6HHrH ,lI,JI5I MeTpOnOJIHTeI-IOB, nJIHTbI ,l(JIH

KpCnJIeIlH5I OTKOCOB KaIlaJIOB H .lI.p.) , Il.e-

MeI-ITa (c .lI.06aBKOH MepreJI5I C l1.eJIblO 3KO-

HOMHH KJIHI-IKepa H nOBbIllleHH5I CYJIbcpa-

TOCTOHKOCTH) H .llp. B HCCJIe,l(OBaHHHx no

YTBeplli.lleHI-IOH fOCCTpoeM CCCP OTpac-

JIeBOH nporpaMMe npHHHMaeT YllacTHe 60-

JIee 70 opraHH3allHH. Be,lI,YI.lJ.eH cpe.ll.H HHX

5IBJI5IeTC5I XapbKoBcKHH n,pOMCTpOHHHH-
npoeKT.

PeaJIH3al1.H5I HaMe1JaeMbIX 3a.ll.aQ K KOH-

l1.Y TeKYI.lJ.eH n5ITHJIeTKH n03BOJIHT cYll1.ecT-

BeHI-IO CIIH3HTb CTOHMOCTb CTpOH.TeJIbHOll

peKoHcTPYKl1.HH npOMbIIllJIeHHbIX 3,l(aHHll H

cOKpaTHTb ee npO,lI,OJI)j{HTeJIbI-IOCTb.

6. B. fYCEB, A-'P TeXH. Ha'Y'K, npocp., E. 3. AKCEnbPO,lJ" KaHA. TeXH. Ha,YK (HIIIIII>t<6);
B. M. 6Y3I11HOB, Ka'HA. TeXH. HaYK (nlll N 2); 10. III. ,lJ,OnIllHCKIIIV1, KaIHA. TeXH. HaYK

(BHIIIIII>t<e-Jle306eToH); H. A. UJ.EnOKOB, ,J..1H>K. (K6 no >KeJle306eToHY J.o1,M. A. A.  Kywe8a)

npeAJ10>KeHMSI no COBepweHCTBOBOHMIO

npeAnpMSlTMM KpynHonoHenbHoro AOMOCTpoeHMSI

Ocyrn.eCTB.TIeHHe Ba)j{nefllllell COllHaJIbI-IOH

3a.llallH, nOCTaBJIeHI-IOH XXVI I C'be3.ll0X!

K.OCC, - pelllCI-IHe lliHJIHI.lJ.HOH np06.'IeJ.\-lbl
B cTpaHe nCB03Mo:iIUIO 6e3 .llaJIbIlefIIllero

pa3BHTH5I KpynHonaHeJIbHOrO .!lOMOCTpoe-

HH5I. Pa3pa60Tam-Ia51 UHl1H30 )J{HJIHI.lJ.a

rn6Ka5I CHCTe).1a nO.TII-IOC60pHOro .llOMOCT-

pOeHH5I (rco)1) n03BO.151C'T nOBblCHTb

3cpcpCKTI1BHOCTb npoH3Bo.acTBa, C03,lI,aCT

YCJIOBH5I .!lJl51 lllHpohoro apXIHel<TypI-IOfO

nOHCKa, npH.:LaHH5! lliH.'1bI .aOM8'M COB-

peMeI-IHOH 9cTeTHllecKoH BbIpa3HTCJIbHOCTH.

,IT,JI5I HIITeHcHcpm{al1.HH npOH3BO.llCTBa

focrpa)j{.llaHCTpOH npe,lI,JIo)j{HJI npoeKTHbIM

H HaYQHO-HCCJIC,lI,OBaTeJIbCKHM opraHH3a-

llHHM cTpoHTe.TIhHbIX MHHHcTepcTB H Be-

.llOMCTB IIa KOI-IKypCIIOH ocnOBe pa3pa60TaTb
TCXHHlleCKHe pelllCHH5I npe.llnpH5ITHfi Kpyn-

IIOnaHC.TIbHOrO ,l(O:VlocTpOeI-IH5I MOI.lJ.HOCTblO

140 H 70 TbIC.  206rn.eH nJIOluaIlH BrOIl

.!l.TI5I KOl\lIlJICKTIIOro H3rOTOBJIeHH5I H3.llCJ1HH

,lI,.151 A0'IOB CHCTr\1bI fCOn.

fpynrra HHCTHTYTOB fOCCTp051 CCCP

(HI1I1)KE, BHI1I1)KeJIe306eTOH, KI3 no

5
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)j{eJIc306eTOHY HM. A. A. 5IKYllleBa H

OpOCKTIlbIH HHCTHTYT NQ 2) B OCIIOBY
TeXHHlleCKHX pellleHHH nOJIO)KHJIa pa3pa60-
TaHlIble Ii npoBcpeHHbIe B CTpOHTCJIbHbIX

MHHHcTepcTBax H BC,l(OMCTBax HOBbIe Tex-

HOJIOrHlleCKHe npHeMbI H 060PY,lI,OBaHHe,
a TaK)j{e pe3YJIbTaTbI I-IaY1JHO-HCCJIC,lI,OBa-
TeJIbCKHX H onbITHO-KOlICTPYKTOPCKHX pa-
001'.
npe,l(JIO)j{CHHbIe pCllleHH51, 0,lI,0 0peIIllbIC

aKCnepTI-IOll KOMHCCHeH H PYKOBO,lI,CTBOM

fOCCTpOH CCCP, n03BOJIHlOT no cpaBIIC-
HHIO C THnOBbIMH npoeKTaMH fHnpOCTpOM-
Mallla CHH3HTb TpY.lI.03aTpaTbI H nOBbICHTb

npOH3BO,l(HTeJIbHOCTb TpY,lI,a B 1,7...2 pa-
3a, YBeJIHllHTb C'beM C 1 M2 npoH3Bo,aCT-

BeI-II-IOll nJIOI.lJ.a.lI.H B 1,4...1,6 pa3a, YMeHb-
lllHTb Y.lI.eJIbHble KanHTaJIOBJIO)j{eIIHH Ha

15...25% H cOKpaTHTb  mepr03aTpaTbI B

1,5 pa3a.

fH6KOCTb TeXHOJIOrH1JeCKHX pClllCIlHfI
]I.JIH CHCTeMbI fCO,IT, 06eCne1.lHBaeTC51 npH-
MeHeHHeM nepeHaJIa)j{HBaeMoH cpOpMoocHa-
CTKH no npe.lI.eJIbHbIM ra6apHTaM H MO.lI.Y-
JI51M. B mOJIHeHHCM pa3JIHIlHbIX apxHTeK-

TYPI-IbIX aJIeMeHTOB B naHCJIHX I-IapY)j{HNx
CTeH 3a ClleT C'beMHOll 60pTOCHaCTKH '8a-

'pHaHTOB OT.lI.eJIKH cpaca HbIX naHeJIeH, Ha-

JIHIlH51 B npOJIeTaX pe3epBHbIX nJIOI.u.a,l(eH

H. pe3epBOB BpCMeI-IH Ha TeXHOJIOrHlleCKHX

nepc.lI.eJI ax, 06ecnellHBalOI.lJ.HX onepaTHBHbIH

nepeXO.lI. Ha BbInYCK ,l(eTaJIeH paClllHpeH-
HOH I-IOMeHKJIaTypbI HJIH HOBoro Haoopa
.lI.JI51 6JIOK-CeKl1.HH 6e3 CHH)j{CHHH MOI.lJ.H 0-

CTH npe,lI,npHHTHH.

OCI-IOBY TeXHHllCCKHX pellleI-lHH 3aBO.lI.a

KO,IT, MOI.lJ.HOCTblO 140 TbIC. M2 B ro,lI,

COCTaBJIHlOT HOBbIC KOMnOHOBKH TeXHOJIO-

rHH H 060PY.lI.OBaI-IHH cpOpMoBollHoro H ap-

MaTypHoro npOH3Bo,l(cTBa. CxeMa MO)j{eT

ObITb npHMeHeHa ,l(JIH CTpOHTCJIbCTBa HO-

Boro 3aBO,lI,a, a OT.lI.eJIbI-IbIe npOJICTbI MO-

rYT 6bITb BnHcaHbI B TeXHOJIotHlO .lI.eHcT-

BYlOI.lJ.HX 3aBO.lI.OB npH HX peKoHcTpYKl1.HH

IiJIH TeXI-IHlleCKOM nepeBoopY)j{eHHH.

rJIaBI-IbIll Kopnyc npe,l(cTaBJIHeT C060H

6JIOK QJOPMOBOllHbIX l1.eXOB H3 nHTH npo-

JIeTOB, Ka)j{.lI.bIH pa3MepaMH B nJIaHe 18X
X120 M, Ii npHCTpoeHHoro aBToMaTH3Hpo-
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BaHI-IOrO 6eToHocMeCHTCJIbI-IOrO l1.Cxa 6a-

lllCHlIOro THna. OpHMCI-IeHHe HOBoro 060-

PY,lI,ORaHH51 H TCXHOJIOrHH n03nOJIHJIO nOll-

TH nOJIHOCTblO OTKa3aTbCH OT MOCTOBbIX

KpanoB, CHH3HB 06'bCM H Maccy 3.llaIIHH.
BbIcoTa OCHOBI-IOH 6ecKpaHoBofi llaCTH Imp-
nyca - 6 \1. ,IT,Byx9Ta)j{lIa51 IlacTb, OCl-Ia-

I.lJ.CHlIa51 MOCTOBbIMH KpaHaMH, C apMa-

TYPHbIM l1.eXOM na BTOpOM 9Ta)j{C HMeeT

BbICOTY 12,6 M, llTO cooTBeTcTByeT BbICO-

Te Kopnyca p51,lI,a THnOBblX 3aBO.lI.OB KO,Q.
OpH BblCOTe Kopnyca ,l(CflCTBYlOI.lJ.HX 3a-

BO.llOB 10,8 M npe.lI.JIaraCMa51 cxeMa BnH-

CblBaeTC51 B CYI.lJ.CCTBYlOI.lJ.YlO Kop06KY npH
He3I-IallHTeJIbHOH nepenJIaHHpOBKeTeXHOJIO-
rHllCCKHX JIHHHH, YCTaHoBKe ,lI,onOJIHHTCJIh-
I-IbIX onopHblx KOHCTPYKllHH H 06JIerlle-
HHH Me)j{,lI,Y9Ta)j{I-IOrO nepeKpbITH5I. EeToH-

HaH CMeCb OT 6eTOI-IOCMecHTcJlbIloro ucxa

K nOCTaM cpopMoBaIlHH nO,lI,aeTCH aBTOMa-

TH3HpoBaHHo nO,l(BeCHbIM TpaHcnopTOM.

npe.lI.YCMoTpeHo HCnOJIb30BaHHe ropHllHx

6eToHHbIx cMeceH, 06eCne1.lHBaIOI.lJ.HX yK-

JIa,lI,KY npH TCMncpaType +60°C.
3a nOCJIe.llHHe 10...15 JIeT 060PY,lI,OBa-

HHC H TeXHOJIOrHlleCKHC pellleHHH apMaTYP-
HbIX lleXOB, npaKTHlleOKH He npeTepneB-
lllHC npHHl1.HnHaJIbHbIX H3MeHCI-IHH, OCTa-

JIHCb CJIa60MCXaHH3HpOBalIHbIMH. B pac-

cMaTpHBacMblx pellleHH51X pacnOJIo)j{eHHbIH
Ha 2-M aTa)j{e apMaTypHbIH  ex(pHC. 1)
06'be,l(HHeH C OT,lI,eJIeHHeM KOMnJIeKTal1.HH
CTOJIHpHbIMH H ,l(PYrHMH H3.lI.eJIHHMH. C ap-

MaTypHbIM  eXOMC6JIOKHpOBaH aBTOMaTH-

3HpoBaHHbIH CKJIa,lI, MeTa'JIJIa. OO,l(alla H

YKJIa.lI.Ka apMaTypHbIx H3.lleJIHH K nOCTaM

YKJIa.lI.KH oCYI.lJ.ecTBJIHeTC51 MaHHnYJIHTOpa-
MH HJIH nO,lI,BeCHhIMH KOHBeHepaMH.
06'beM pa60T no H3rOTOBJIeHHlO H3,lI,eJIHH

B apMaTypHoM  exeCOKpaI.lJ.eH B 2 pa3a,

npOH3BO,l(CTBeHHbIe nJIOI.lJ.a.lI.H YMeHbllleHbI

Ha ,20 % no cpaBHeHHlO C THnOBbIM npoeK-
TOM, nOCKOJIbKY 3HallH.TeJIbHa51.

1IaCTb apMa-

TypHbIX paOOT nepeHeceHa nenOCpe,l(CTBCI-I-
HO I-Ia cpOpMOBOqHbIe KOImeflepbI. PaCXOk
I1bIH 3anac apMaTypnblx H3,lI,eJIHH CKJIa.llH-

pyeTC51 na YllaCTKe KOMnJIeKTallHH na 2-M

3Ta)j{e. Dex 06CJIY)j{HBalOT 12 lleJIOBeK BMe-

CTO 30 no rHnOBOMY npoelny, llTO o6ecn -

PlfC. 1. fiJIan apMaTYPflOro u,cxa
1 - aBToMaTlf3lfpoBaHHhIfi CKJ1aJl, apMaTYPHofi
CTaJIH; 2 - KpaH-6aJ1Ka rrOJl,BeCHaSI; 3 - 060-
PYJI,OBaHHe 1l,J15I rrpaBKH H pe3Klf apMaTypHofi
CTaJIH; 4 - o60PYJI,OnaIme 1l,J15I cBapKH apMaTYP-
HbIX 3J1eMeHTOB; 5 - 060PYJI,OBaHHe 1l,JISI cBap-
KH apllfaTYPHbIX KapKacon; 6 - MaHHnYJISITOp Jl,J1SI
YCTaHOBKH apMaTypnbIx KapKaCOB

1JI1BaeT COKpaI.lJ.eIlHe TpY.lI.03aTpaT B apMa-

TypnoM npOH3BO.!lCTBe B 2,5 pa3a.
<t>OpMoBOllHoe npOH3BO,lI,CTBO, OT.llCJII<8 H

.lI.OBO.lI.Ka H3,l(CJIHH .lI.0 3aBO,lI,CKOH rOTOBHO-

CTH pa3McI.lJ.eHbI B nHTH npOJIeTax. Bce JIH-

IIHH 06eCnC(IHBalOT rH6KYIO TeXHOJlOrHlO H

nepCXO.ll Ha BbmYCK pa3JIJ11lHbIX napHaHTOB
OJIOK-CeKl1.Hfl rCn,IT,. B KallCCTBe TenJIOHO-

CHTCJIH B arpcraTax TenJIOBOH 06pa60Tl{H
)KeJIe306eTOIllIbIX H3,l(eJIHH pCKOMen,lI,OBaHO
MaCJIO. HecMoTpH lIa lllHpOlwe npHMeneHHe

CpC.llCTB MeXanH3al1.HH H aBTOMaTH3al1.HH,
MeTaJIJIOeMKOCTb npOH3BO,lI,CTBa YMeIlbUle-
Ha Ha 10...20 %.

TpexcJIoflHble naHeJIH HapY)j{HbIX CTeH Ha

rH61mx C'BH3HX npe.lI.YCMOTpeHO H3rOTaBJIH-

BaTb B nepBOM npOJIeTe .llByxBeTBeBoro ro-

pH30HTaJIbHOrO KOImeHepa, BKJIlOqaIOI.lJ.ero
10 nOCTOB, C YlleTOM pa3pa60TOK fHnpo-
rpa)j{,lI,aHnpOMCTp051 fOCCTpOH YCCP (pHC.
2). TepMo06pa60TKa - B ,l(BYXpH,lI,HOH no.ll-

3eMHoH I.lJ.eJIeBOH KaMepe HenpepblBHoro
.lI.eHcTBH51. ,IT,JIH o6eCnellCHHH pe)j{HMoB Ten-

JIOBOH 06pa60TKH KaMepbI Y.llJIHHeI-IbI H BbI-

XO,lI,51T 3a npe.lI.eJIbI Kopnyca - no.lI. CKJIa,l(

rOToBoH npO.llYKl1.HH.

HecYll1.He CJIOH H3rOTaBJIHBalOT H3 no-

,l(BH)j{HbIX 6eToHHbIx cMeceH C cynepnJIaCTH-

cpHKaTopaMH, YTenJIHTeJIb 3aJIHBOQHbIH (ne-
HOnOJIHCTHpOJI, neHOnOJIHCTHpOJI6eTOH H

T. n.). I1MeeTcH B03MO)j{HOCTb MeXaI-IH3HpO-
BaHHofi YCTaHoBKH nm-ITHOrO YTenJIHTe.rrH co

2-1'0 3Ta)j{a. <PaCa,lI,Ha51 oT.lI.eJIKa oCYI.lJ.eCT-

BJIHeTCH B nHTH OCHOBHbIX BapHaHTax:

TPH
- Ha cpOpMOBOllHOM KOHBeHepe (nJIHT-

Ka, ,l(eKOpaTHBHbIH 6eTOH co BCKpbITOfi
CTPYKTypOH, l1.BenlOH peJIbecp), ,l(Ba - Ha

OT.lleJIOllHOM KOHBeHepe (nOBepXHOCTb THn8

«.lleKOp», opraHHtJeClme KpaCKH).
KalleCTBO BHYTpeHI-leH nOBepXHOCTH H3-

.lI.eJIHll ,l(OCTHraeTCH npe.lI.BapHTeJIbHOH 06-

pa60TlWH I.IX nOCJIe cpopMoBaHHH H WJIH-

CPOBIWH nOCJIe TBep.lI.eHHH. ,IT,JIH COKpaI.lJ.eHHH

TpY,l(03aTpaT Ha nO,lI,rOTOBHTeJIbHbIX one-

pallHHx HCnOJIb3YlOTCH MaIIHnYJIHTOpbI .llJI5I
C'beMa H YCTaHoBKH npoeMo06pa30BaTeJIeH,
paCKJIa,lI,KH CTOJIHpHbIX H3,lI,eJIHfI, aBTOMaTbI

.lI.JI51 pacKpblBaHH51 Ii saKpbIBanH5I 60PTOB,
3aJIHBKH MaCTHKH no nepI'IMeTpy npoeMoB,
qHCTKH Ii CMa3KH QJOpM. 06'beMHblH apMa-
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TYPHbIH !(apKaC YCTaHaBmmaCTC5I Ha nep-

BOM cpOpMOSOIIHOM nOCTY MaHHnYJI5ITOpOM

co 2-ro 9Tallia.

KOHSeHepnYID JIHIIHIO 06CJIYlliHBaIOT 10

IIeJlOBeK BMeCTO 15 na aHaJIOrHIII-IOH .rIMHHH

fHnpocTpOMMaU13; Ha JIHHHH OT,lI,e.IJKH,

nepeOCHaCTlm H BbIB03KH H3.l1.eJIHH - 8 lleJI.

BMeCTO 14. lhoro BbICB060lli,lI,aeTC5I 11 IleJI.

S cMeHY, 111'0 o6eCnC1JHBaeT cnH)j{eIIHe TPY-

,lI,03aTpaT S 1,6 pa3a. YseJIHIIHTb npoH3Bo-

,lI,HTeJIbHOCTb J!HUHH MO)j{HO ,lI,onOJIHHTeJIbHO

npH yseJIJ11leHHH IIMCJIa nOCTOS H MexaHH-

3allHH onepal1.HH .

BbmyCK naHC"leH BHYTpeHIIHX CTeH H nepe-

rOpO,lI,OK oprauH3yeTC5I BO BTOpOM npOJIeTe

Ha aSTOMaTH3HpOBaHIIOH KaCCCTIIO-KOI-ISeH-

epHofj JlHHHH THna CKTE CTpOHHI-I.lI.YCTPHH

MHHCeI33anCTpOH" CCCP C YIIaCTKOM cpop-

MOBaHH5I pOTopIIoro THna (pHC. 3).
B JIHIIHH npe,lI,ycMoTpeHo npHMeHeHHe

npe,asapHTeJIbIlO pa30rpeTblx 6eTOHHbIX CMe-

celt Tpa,lI,HllHOIIHoe' apMHpoBaHHe cBapIlbI-

MH apMaTypnbIMH- KapKacaMH 3aMeHHeTCH

HenpepbIBHofi naSHI3KOH npOSOJIOIIIIOH ap-

MaTypbI Ha ynopbI MaTpHll, .lI.JIH lIero .'IHI-IHH

cHa6)j(eI-Ia YCTaI-IOSKOH nOpTaJIbHOrO THna.

HasIIsKa oCYI.lJ.eCTBJI5IeTC5I o,lI,I-IOSpeMemw C

,asyx CTOpOH MaTpHll.bI ,aJI5I ,lI,syx II3,lI,eJIHH.

JJ.Jl5I nOBbIrneHHH Ha,ae)j{HOCTH H C03.l1.aI-IHH

pe3epna npoH3BO,l(HTeJIbHOCTH JIHHHH npe.ll.Y-

cMoTpeHa pOTOpI-Ia5I KOMnOHOBKa nOCTa

7 8 9 8

6 5

CpopMOBaHH5I C pa.llHa.'IbHbIM paCnOJIO)Ke-

I1HeM cpOpMOBOllHbIX YCTaHoBoK no nepH-

MeTpy nOBOpOTI-IOrO Kpyra. 3TO ,lI,aJIO B03-

MO)j<HOCTb pa3MecTHTb B npOJIeTe 6 cpOpMO-

BOIIHbIX YCTaHoBoK BMeCTO 4 no Tpa.llHl1.H
-

OI-IHOH cxeMe.

<POpMoBoIIHbIe YCTaHoBKH 060pY,lI,OBaHbI
)j{ecTKoi-:r paMoH na ynpyroM OCIIOBaHHH C

u.eHTpaJIII30BaHlIbIM BH6ponpHBO,l(OM, no-

3BOJI5I1OI.lJ.HM oCYI.lJ.eCTBJI5ITb YKJIa.ll.Ky H yn-

JIOTHeHI-re 6eToHHbIX cMecefi C oca.ll.KOH KO-

Hyca 2...3 CM. B COCTaB YCTaHOBKH BXO.llHT

aBTOMaTHIIeCKa5I MalllHI-Ia .ll.lI5I llHCTKH II

CMa3KH I.lJ.HTOB.

OCHOI3Hble onepal1.HH Ha JIHHHH DbIIlOJII-IH-

lOTCH B aBTOMaTHIIeCKOM pe)j<HMe (c KOHT-

pOJIeM onepaTopaMH). YneJIHIleHHe IIHCJIa

cpOpMOBOIIHbIX nOCTOB H CHH)KeHHe nO.llBH)K-

HOCTH 6eTOI-IHOH Cr.IeCH n03BOJI5IeT nOBbICHTb

npOII3BO,lI,HTeJIbIlOCTb JIHHHH. BMecTo 24 IIe-

JIODeK JIHIIIIlO 06CJIY)!(HBalOT Bcero 10, (ITO

n03BO.15IeT CI-IH3HTb TpY,lI,03aTpaTbI B 2,4

pa3a.
I-!3roTOBJIeHHe MIIoronycToTHbIX IIJIHT

nepeKpbITHH lllHpHHOH 3,6 M npe.llycMoTpe-

HO B TpeTbeM rrpOJIeTe I1a cocToHI.lJ.eM H3 9

nOCTOB KOHBeHepHOH JIHHHH C YIIeTOM pa3-

pa60TOK KTE CTpOHHH.llYCTPHH MHHlOr-

CTpOH CCCP (pHC. 4). TenJIODaH 06pa60TKa

ocyI.lJ.eCTBJIHeTCH B rrO.ll3eMHbIX I.lJ.eJIeBbIX Ka-

Mepax, pacnoJIo)j{eI-IHbIX B 2 Hpyca. J1HIIH5I

10 12 13 10 14

OCIIaI.lJ.CHa I<OImeHepoM ,l(JI5I BbI,lI,eplliHBaHHH

H TpaHcnopTHpOBaI-IH5I rOTOBbIX H3,aeJIHH Ha

CKJIa,lI,.

,IT,JI5I CI-IH)j{eI-IHH TpY,lI,03aTpaT H YJIYIIrne-

I-IHH Ka1JeCTBa H3.l1.eJIHH I-Ia JIHHHH npHMeI-Ie-

HbI: IIaCTHIIHaH I-IeMe,lI,JIeHHaH paCnaJIy6Ka

(H3rOTOBJIeHHe C npO.llOJIbHbIMH 60pTa!vm);

nOpTaJIbHbIH C'beMI-IHK C aBT03aXBaTaMH

.llJIH 6ecKpalIoBoro C'beMa nJIHT H YCTaIlOB-

I<H HX I-Ia KOHBeMep BbIB03KH, OCHaI.lJ.eHHbIH

aBTOMaTHIIeCKHM CTeH,lI,OM ,lI,.rIH KOHTpOJI5I;

MaHHnYJI5ITOp .lI.JIH YCTanOBKH npOKJIa.llOK,

aBTOMaTHlleCKHe YCTaHOBKH .llJIH paCKpbIBa-

I1IIH H 3aKpbIBalIHH 60pTOB, 06pe3KH I-Ia-

npmKeHHofi apMaTypbI, IIHCTKH H CMa3KII

cpOpMOOCHaCTI<H BOCKOBOH CMa3KOH, HCKJIlO-

IIalOI.lJ.eM rnnaK.'IeBKY nOTOJIOIIHbIX nOBepx-

HOCTefj; aBTOMaTHIIeCKHe YCTpOHCTBa ,lI,JI5I

HaBHB HHanp5IraeMOH H I-IeHanpHraeMOH ap-

MaTypbI HJIH aBTOMaTbI .lI.JI5I I1arpeBa If YK-

JIa,l(KH CTep)KHeBOH apMaTypbI; BaJIKOBOe

KaJIH6pOBOIIHoe YCTpoflcTBO BepXHeH - no-

l3epXI-IOCTH nnHT.

YKJIa,lI,Ka II ynJIOTHeHHe 6eTOHHOH CMeCH

OCYI.lJ.eCTBJIHlOTC5I B .lI.BYX BapHaHTax
- npH

nOMOI.lJ.H 6eTOHOYKJIa,lI,llHKa C pacnpe.zr.eJIH
-

TeJIbHbIM HaCa,lI,KOM I-Ia BH6ponJIOI.lJ.a.llKe C

ynpaBJI5IeMbIMH napaMeTpaMH, n03BOJIHlO-

I.lJ.eM B 1,5 pa3a cOKpaTHTb BpeMH ynJIOT-

HeHHH, II npH nOMOI.lJ.II 6eToHOYKJIa.ll.IIHKa C

pOTOpHbIM MeTaTeJIeM 6e3 BH6ponJIOI.lJ.a,l(KH.
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PIIC. 2. KOHBeiicpuaS! JlIIHIiS! )l.JUI 1i3rOTOBJICUliSl naueJldi HapY:>KHbIX I:TCU

1 _ KOlmeiiep OTJI,eJIKIi Ii BbIJl,ep)j{KIi; 2 - C'beMHHK-nepcrPY>KaTeJIb; 3 - nOpTaJIbllhlfr MauHnYJISlTOp C Mara3HHO:M 6opTocHacTKH; -4 -

nepc)l.aTotlHaH KapeTKa; !j _ TIO,'I,'bCMIIHK-CHIi:>KWreJIb; 6 - YKJIaJl,'lIiK C 3arJIa:>KHBalOW;IiM YCTpoi\cTBOM; 7 - nepeJl,aTO'lHaSl TeJIC:>KKa; 8-

6eToHOYKJIaJl,'lHK nmKllcro Ii BepxHero CJIOSl; 9 - neHoreHepaTop; 10 - YCTpoficTBO Jl,JIS! OTKpbIBaHHS! H saKpblBaHHH 60pTOB; 11 - M13.-

IlIHHa Jl,JIS! 'lHCTKH H CM' 3KJ" 12 - KaHTOBaTCJIb; 13 - BbmpeCCOBW;lIK npoeMoo6pa30BaTeJIefi; 14 - MallillHa IIIJIH<poBaJIbHaS! C MaHHnYJISI-

TOpOM Jl,JISI YCTaHoBKH CTl'  pH X6JIOKOB
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PHC. 3. KaCCeTtIO-KOllcdiepnaSl JIIIHIIS! BepTHKaJIbHOrO !jJopMoBamlSl naueJIe BIIYTpeuHllx CTeH II ncpcKp TIIA

1 _ Kpall nOJl,BeCHOfi rPY30nOJl,'LeMHOCTblO 5 T; 2 - YCTaHoBKa BCpTIIKaJIbHOrO cPopMoBaHHSI; 3 - nOBopoTHblfi Kpyr; 4 - 6eToHoYKJIaJl,tlHK; 5 - Te-

ne>KKa nepeJl,aTOtlHaSl; 6 _ aBToMaTH3HpoBdHHbU1 CTCH)]. KOHTpO,1lH np0tlHOCTn; 7 - nOCT nepeocHacTKH; 8 - YCTaIloBKa HenpepblBIIoro apMHpOJlaH 1Sj
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--------------
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PHC. 4. KOIfBei1cptiaH JlHtIHH )l.JlH H3rOTOBJICtIHH nycTOTtibIX nJlHT nepeKpblTHA1 - nOJl.'bCMHHK-CHH)KaTCJlb; 2 - YC1'poitc1'BO )l.JlH o1'KpblBaHlUI H 3aKpbIBaHHH (5oP1'OB; 3 - MaI.I1HHa AJ1H ')6PC3KH C1'Cp}KHCn; 4 _ MaI.I1Hlla
Jl.J1H tIHC1'KH H t"M33KH" 5 - '.jfIIlIHua Jl.JlH HarpcBa H YKJ1aAKH C1'Cp)KHeit; 6 - KapcTKa C nyc1'oToo(5pa30Ba1'eJ1HMH; 7 _ 6CToHoYKJlaJl.tIHK;8 - nO,ZlJ1.oH-Barollc1'Ka; 9 - KOIiBeitep BbIAep)KKH II l!p!B03KH; 10 - C1>eMHHK-l1eperpY)K8TeJlb; 11 - nepcocllaCTK8 II pCMOH1' 110,ll.)l.OHon
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PHC. 5. TeXHOJlOrll'JCCKan JIHHHH npOH3Bo.D;cTBa 06'beMHbIX BJIeMeHTOB
1 - KpaH nOABccHoit rpY30110.D;'beMHOC1'bJO 5 1'; 2 - KpaH MOC1'OBOt!: rpY30110.ll'bellfHOC1'bIO 10 1'; 8 - YC1'8HOBK8 P01'OpH8J1; 4 _ C1'CHAOBblC cnCl{cj)oPMbI;
5 - JlHHHH O1'Jl.CJ1KH C8IiTeXHHKH; 6 - cj)OPMbl H OCH8cTKa; 7 - rpynl10Bbie cj)OpMbl; 8 - )l.HHUl.a caUTexKa6HH; 9 _ MeCTO MOHT8>Ka H BbIAep)KKH caH-
TcxKa6HH; 10 - CKJ1aAHpOBaHHc MaTepH8J10l! ,lI.JlR OT,lI.eJIKIi H IWMIIJleKTar(!I!1 C8tlTeXKaOHH; 11 - MCCTO KOMI1JIcKTau,liH waXT Ii JlHcj)Ta; 12 _ MeCTO
]I.JIi! BbI]I.ep)KKH J-I3,l1.eJ1Hit .

JIHl-IHlO 06CJIY)j{HBalOT 5 lleJIOBeK BMeCTO

12, llTO CHH)KaeT TpY,l(03aTpaTbI B 2,6 pa3a.
CB060,l(HaSl nJIOI.lJ.a,lI,b B npOJIeTe C03,lI,aeT

pe3epB nOBbIllleHHH npOH3BO,lI,HTeJIbHOCTH 3a

CIlCT napaJIJIeJIbHOrO pa3MeI.lJ.eHHH BTOpOH
cpOpMOBOqHOH I-IHTKH.

CaHHTapHo-TexHHIlecKHe Ka6HHbI H lllax-

TbI JIHcpTOB H3rOTaBJIHBalOTCH B nHTOM npo-
JIeTe Ha pOTOpi-iOM (KapyceJIbI-IOM) KOHBefl-

epe, COCTOHI.lJ.eM H3 9 rrOCTOB, C YIIeTOM pa3-
pa60TOK KTI3 CTPOHHH.llYCTPHH MHHlOr-
CTpOH CCCP (pHC. 5).

,IT,JIH q)QprvroBaHHH rrpe.llycMoTpeHo HC-

nOJIb30BaHHe BH6ponpHBO.lla MHorOKOMrro-

HeHTHbIX KOJIe6aI-IHH, 06ecrrellHBalOI.lJ.erO yrr-
JIOTHeHHe cMeceH C OCa,l(KOH KOHyca 2...3 CM.

06CJIY)j{HBalOT pOTOpHylO JIHHHlO 4 lleJIOBe-

Ka. C60pKa H BbIB03Ka 06'beMHbIX aJIeMeH-

TOB oCYI.lJ.eCTBJIHeTCH Ha Cnel1.HaJIbHOM KOH-

DeHepe.
B 9TOM )j{e npOJIeTe B HH,lI,HBH.llyaJIbHbIX

CTeH.llOBbIX cpopMax H3rOTOBJIHlOT BeHTHJ1H-

l1.HOHHble 6JIOKH H lIIaxTbI, a .ll060pHbIe H3-

.lleJIHH: JIeCTHH£lHble MaplllH, nJIOI.lJ.a,l(KH, 6aJI-
KOHHbIe nJIHTbI, orpa)j{,lI,eHHSI JIO,lI,)j{HH - B

MexaHH3HpoBaHHbIx YCTaI-IOBKaX BepTHKaJIb-
HOro cpopMoBaHHSI. Ka)j{,lI,aSl H3 HHX BbIllOJI-

HeHa D BH.lle naKeTa TepMOI.lJ.HTOB, 06'be.llH-
HeHHoro pacnopHoH paMoH, YCTaHOBJIeHHOH
Ha ynpyrHx pe3HHOMeTaJIJIHQeCKHX onopax.
YCTaHoBKa cHa6)KeHa I3H6p06JIOKaMH C Bep-
THKaJIbI-IbIMH Ba"1aMH, 06ecnellHBalOI.lJ.HMH
KOJIe6aHHSI naKeTa B ropH30HTaJIbHOH nJIO-

o

HaHMeHOBaUHe
nOKa3aTCJlefi,

e.n.HHHI.{bI
H3MCpCHHJI

06'beM npOH3BOJl.C1'Ba,
TbIC. M2/roJ1.
C'beM C 1 M

2
npoH3-

BOJl.C1'BeHHofi nJ1oUi.aJl.H,
M2/M2

TpYJl.03aTpaTbl, 'leJ1.-
q/M2

IJPOH3BOJl.HTCJ1bHOC1'b
TpYAa (Bblpa(501'Ka ua
OAlIOro pa60tJero B

roJl.) , M
2
/'lCJ1.

YAeJ1bHaJl MeTaJ1J10eM-
KOCTh, Kr/M2

:

06Ui.aJl

B TOM 'lHCJle cj)OPM H

OCHaC1'KH

YAeJ1bHbIC KanHTaJ10-
BJ10)KeUH5f Ha TeXHO-
JJOrH'leCKoe 060PYJl.OBa-
HHe, p/M2 -

Y,1J:eJlbHble KanHTaJ10-
13J10)KeUHH Ha CTpOH-

1'CJIbHYJO tIaC1'b, p/M 2

YCTaHOBJleHHaJl MOUi.-
HOCTh 3J1eK1'poo60pyJl.O-
n8HHH, KB1'

TeX'HH'iCCKHC
pcweHHH 38BO-
Jl.a Kf1,n MOliJ,-

HOC1'bIO 14-0. "

:;s 160 1'biC. 2M
f-<

06Ui.ei1: 1IJ10liJ,a-:<:
(]) .D:H B ron0
0.
r::

"

aoeo-I"
% K(])

:;s
JIJ01'HblX

THn013O-

0 BCJ1HtlH- MY
r::

lIax npoeK-:s:
f-< TY

140 140-160 100-114

9,0 13,8- 153-164
14,8

5,5 2,9-2,5 52-45

408 707-808 173-198

22,6 21,0- 93-82
18,6

15,2 13,4- 88-78
11,8

18,1 17,0- 94-83
15,0

14,0 10,0- 71-65
8,8

1910 2000 105

CKO<;TH. ,LtBYXCTOpOI-IHHfI npOrpeB H3.lleJlHH
n03BOJIHeT COKpaTHTb llHKJI TepMOo6pa60T-
KH.

06I.lJ.ee llHCJIO pa60TalOI.lJ.HX B rrpOJIeTe
COCTaBJIHeT 28 lleJIOBeK npOTHB 33.

8

,IT,060pHble H3,l(eJIHH: naHeJIH KpOBJIH,
CTeHKH DXO,l(a, nJIHTbI H orpa)K,lI,eHHH JIO,lI,-

')j{HH, aJIeKTpOnaHeJIH, .llHHI.lJ.a CaI-IHTapHO-
TeXHHlleCKHX Ka6HH, aJleMelITbI KaMep MY-
copOY.llaJIeHHH - H3rOTaBJIHBalOT B lleTBep-
TOM npOJIeTe Ha .llBYXBeTBeBOH KOHBeHep-
HOH JIHHHH, COCTOHI.lJ.eii H3 7 nOCTOB. JIHHH5I
OCHaI.lJ.eHa MexaHH3MaMH OTKpbIBaI-IH5I H 3a-

KpbIBaHHH 60pTOB, KaHTOBaTeJIeM, MalllH-

nOH ,l(JIH llHCTKH H CMa3KH <pOPM, BH6po-
nJIOI.lJ.a,l(IWH C ynpaBJIHeMbIMH napaMeTpaMH
H 1II0K-CTOJI0:.1, YIIHBepCaJIbilbIM 6eTOHOYK-
JIa,lI,IlHKOM, OT,lI,eJIOIIHOH MalliHI-IOH.
B npOJIeTe npe,l(YCMOTPCH ,lI,OrrOJIlIHTeJIb-

HbIH YQaCTOK H3rOTOBJIelIHH apXHTeKTypUbIX
H3,lI,eJIHH B CTeI-I.llOBbIX cpopMax, HMelOTCH

rrpOH3BO,lI,CTBeHHbIe nJIOI.lJ.a.llH J.(JIH YBeJIH1Je-
HHH BbIllYCKa ,lI,060pHbIX H apXHTeKTypHbIX
H3.lleJIHH.

CpaBHenHe TexnHl{Q-aKOHOMHQeCKHX no-

Ka3aTeJIeH npoeKTHbIX pelIIeHHH npe,lI,npHH-
THH KO,IT, C nOKa3aTeJIHMH .lleHCTBYlOI.lJ.HX
THnOBbIX npoeKTOB npHBe,lI,eHO B Ta6JIHl1.e.

OpHBe,lI,eHHbIe B pa60Te rrOKa3aTeJIH 6y-
,lI,YT Y1JTeHbI B npol1.ecce BHe.llpeHH5I TeXIIH-

1JeCKHX pellleHHH B npOH3BO.llCTBO.
B ll.e.lIOM 3TH pelIIeHHH 06JIa.llalOT m6KO-

CTblO H YHHBepCaJIbHOCTblO, QTO npe.llonpe-
,l(e.'IHeT B03MO)j{HOCTb HX npHMeHeHHH B pa3-
nHIlHbIX YCJ10BHHX peKOHCTpYKl1.HH H TeXHH-

lIeCKoro nepeBOOPY)j{eHHH, COCTaBJIHlOI.lJ.HX
OCI-Iony 06HO:lJIeHHH HH,lI,YCTpHaJIbHOH 6a3bI
.llOMOCTpoeHHSI.
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3. JII. 6AP4, H. n. PYHLlO, KaHA,wAaTbl TeXH. HalY1K (Xapb'KQBCKI1H npOMC1'pOHHJllJllnpoeKT);
M. cPo cPJIIWEPOBA, KaH'A. TeXH. HaiyK (LlHJllJllnpoM3AaHI1i1)

HeKOTopble peweHMSI peKOHCTpYK4MM npOM3AOHM 

C >Kene306eTOHHb1M KOpKOCOM

OpH peKoHc1'pYKI.J.HH ,aeHcTBYIOI.lJ.HX npe,lI,-

npmITHH H3MeIUIIOTCH Tpe60BaHHH, npe,lI,'b-

HBJIHeMbIe K cYI.lJ.eCTBYloI.lJ.HM cTpOHTeJIbHbIM

KOHCTpYI{l1.HHM B CBH3H C H3MeHeI-IMeM Tex-

HOJIOrHH npoH3Bo,acTBa H 3aMeHoH 060py-
,aOBaUHH. Tpe60BaHH5I 06YCJIOBJIeHbI He06-

XO,lI,HMOCTblO COOTBeTCTBHH 06'beMHO-nJIaI-IH-

pOBOlIIIbIX H KOHCTpYKTHBHbIX perneHHH Tex-

HOJIOrHlleCKoMY npol1.eccy H 060pYJl.OBaUHIO,
pa3MeI.lJ.eHHoMY B npOMbllUJIeHUOM 3Jl.aHHH.

I13MeHeI-IHe TeXHOJIOrHH HJIH 3aMeua 060-

PYJl.OBaUHH ,aJIH MHOrHX BH,l(OB npOH3BOJl.CTB

npHBO,lI,HT K He06xo,lI,HMOCTH TpaHccpopMa-
llHH KOHCTPYKTHBHbIX pelUeHHH 3Jl.aHHH.

XapbKoBcKHM npOMcTpoHHI1I1npoeKT0?\1
np" YIlacTHH IJ.HI1I1npOM3,lI,aHHH 0606I.lJ.eu

onbIT peKOI-ICTpYKl1.HH HecYlI.J.Hx KOHCTPYK-

I.J.HH 3Jl.aI-IHH npH pacUIHpeHHH H TeXHHtIe-

CKOM nepeBoopy {eHHHnpeJl.npHHTHH Be,l(Y-

IlJJIX OTpaCJIeH rrpOMbIUIJIeHHocTH. AHaJIH3

pa60T no nepecTpoHKe H npHcnoc06neI-IHlO
cYlllecTBYlOI.lJ.HX 3,l(aHHH K HOBbIM TeXHOJIO-

rHlleCKHM npOl1.eCCaM H 060pY,lI,OBaHHlO no-

Ka3aJI, 1JTO ,lI,JIH P H,l(a 3a,lI,a 11, BHe Cnel1.HcpH-
KH npOH3BO,lI,CTBa, MOMHO nOJIY1JHTb npHI-I-

I.J.HnHaJIbHO O,l(HHaKOBbIe KOHCTPYKTHBI-Ible

perneI-IHH.

C 9TOH l1.enbIO pa3pa60TaH «AJIb60M KOH-

CTPYKTHBHbIX pellleI-IHH 3JIeMeHTOB 3,lI,aHHH
H coopYMeHHH, Y1JHTbIBaIOlllHX 1'pe60BaHHH
K KOHCTPYKl1.HHM rrpH H3MeHeI-IHH TeXI-IOJIO-

rHH H 3aMeHe 060pYJl.OBaI-IHH».
OpH peKoHcTpYKIl.HH npOMbIlllJIeHUbIX

3,aaHHH ,lI,OCTaTOllHO llaCTO B03HHKaeT I-Ie06-

XO,lJ.HMOCTb B KpenJIeHHH K cYI.lJ.eCTBYlOI.lJ.HM

MeJle306eToHHbIM cpepMaM HJIH 6aJIKaM HO-

BOl'O TpaHCnOpTI-IOrO 060PY,lI,OBaHHH - TeJIb-

cpepOB, KpaH-6aJIOK H nO,lI,BeCHbIX TpaI-I-

CnOpTIlbIX KOHBeHepOB. KpenJIeHHe OCYI.lJ.C-

CTBJIHeTCH K 3aKJIa,lI,HbIM ,l(eTaJIHM BepXHero
nOHca KOHCTPYI{l1.HH, a npH HX OTCYTCT-
BHH - C nOMOI.lJ.blO C1'aJIbHbIX XOMYTOB. Ec-

JIH HeCYI.lJ.aH cnOC06I-IOCTb CTpOnHJIbI-IbIX KOH-

CTpYKI.J.HH He,lI,OCTaT01JI-Ia, nO,lI,BeCI-IOe 060py-
,aOBaHHe MO)KeT KpenHTbCH K BcnOMora-

TeJIbHbIM MeTaJIJIHlleCKHM 6aJIKaM, O,lI,HH

KOHeu. IWTOPbIX nO,lI,BelllHBaeTCH K cpepMaM,
a STOpOH - K KOHCOJIHM CYllleCTBYlOI.lJ.HX
KOJlOI-IH (pHC. 1). ,IT,JIH YMeIIbrneHHH Harpy-
30K Ha q)epMbI H 6aJIKH nOKpbITHH MeJIe30-

6eTOHHbIe nJIHTbI C TH)I{eJIbIM YTenJIHTeJIexl

H IOr,l(a3aMeHHIOTCH CTaJIbHbIM npocpHJIHpO-
BaHHbIM I-IaCTHJIOM C aq)(peKTHBHbIM YTenJIH-

TeneM.
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PHC. I. KpenJIelme nOABeCHoro o6oPYAOBaHHSI K

CTpOnHJIbHblM IjJcpMaM
1 - nOJl,necnaSl KP8I1-68JIK8; 2 - nOJl,BeCHOH TpaH-
CnOpTllblH KOHBeiiep; 3 - :>KeJIe306eToHH8H 4Jep-
M8; 4 - CT8JIbHOfi XOMYT; 5 - nOJl,neCK8; 6 -

ncnOMOr8TeJIbH8H 68JIK8; 7 - pacnopKa

a) J

2

I{.

0)
8

-i--

I

1

-W
I-I

J

J

6

5

9

11

l1pH 3aMeHe MOC.TOBbIX KpaHoB nO,lI,13eC-

UbIM 060pY,lI,OBaHHeM B03MOMHa yCTaHoBKa
Cnel1.HaJIbHbIX cpCpM Ha CYI.lJ.eCTBYlOI.lJ.He no,lI,-

KpaHOBble 6anKH C lllarOM, I-Ie06XO,l(HMbIM

Jl.JIH KpenJIeHHH I-IOBOrO 060pY,l(OBalIHH.
,IT,JIH peKOI-ICTpYKl1.HH MHor03TaMHbIx npo-

MbIlllneHHbIX 3Jl.aHHH xapaKTepi-iO YCTPOH-
CTBO HOBbIX TeXHOJIOrHlleCKHX npoeMOB B

CYI.lJ.eCTBYlOI.lJ.HX )j{eJIe306eTOHHbIX nepeKpbI-

THHX, KOTopoe pelllaeTCH B OCHOBHOM B ,lI,BYX

KOHCTPYKTHBHbIX BapHalITaX (pHC. 2). Ec-

JIM npoeM He rrepeceKaeT rJIaBHYIO 6am{y,

TO no ero nepHMeTpy YCTpaHBalOTcH 06-

paMJIHIOI.lJ.He 6aJIKH, KaK rrpaBHJ'IO, CTaJIbHble,

KOTopble KpenHT K cYI.lJ.eCTBYlOI.lJ.HM rJIaB-

HbIM 6aJIKaM npH nOMOI.lJ.H XOMYTOB.

Ha,lI, 06paMJIHlOI.lJ.eH 6aJIKOH nJIHTbI nepe-

KpbITHH pa36HpaloTcH, H K OrOJIeHIIOH ap-

MaType npHBapHBaeTcH Jl.OnOJIHHTeJIbHaH

apMaTypa, KOTopaH 3a1'eM 06e1'OI-IHpyeTc5I
(CM. pHC. 2). EcnH npoeM nepeceKae1' rJIaB-

HYlO 6aJIKY HJIH pHreJIb nepeKpbITHH, 06pa-
3YH KOHCOJIb He,l(OCTaT01JHOH HecYLlleH cno-

C06HOCTH, B MeCTe nepeCe1JeHHH YCTaI-IaB-

JIHBaeTCH ,l(OnOJIHHTenbI-IaH KOJIOI-IHa, onH-

palOI.lJ.aHCH I-Ia c06cTBeHHbIH. cpYI-I,lI,aMeHT

HJIH I-Ia ne)j{aI.lJ.ee HH)j{e nepeKpbITHe. no-

,l(06HbIM )j{e 06pa30M OcpopMJIHeTCH oTBep-

cTHe, 06paMJIHlOI.lJ.aH 6anKa npH aTOM MO-

)j{eT 6bI1'b BbIIlOJIHeHa H3 MOI-IOJIHTHOrO Me-

JIe306eTOHa C 3aBO,lI,KOH apMaTypbI pa36H-

paeMbIX rrJIHT nepeKpbITHH B CelleI-IHe aTOll

6amm.

HaH60JIee 1JaCTO BCTpeIlalOI.lJ.aHCH 3a.lla 1Ja

peKoHcTpYKllHH
- YCTPOHCTBO coe,l(HHeI-IMll

I-IOBbIX npoeKTHpyeMbIx KOHCTpYKl1.HH C cY-

I.lJ.ecTBYlOI.lJ.HMH )j{eJIe306eToHHbIMH (HanpH-
Mep, YCTaHoBKa I-IOBbIX cBH3eH, KOI-ICOJIeH

Ha KOJIOHHaX, KpenJIeHHe TeXHOJIOrH1JeCIWrO

o60pY,lI,OBaI-IHH H KOMMYHHKal1.HH H T. n.)
Tpa,l(HIl.HOHHbIM pellleI-IHeM TaKHX COe)I.HHe-

HHfI HBJIHeTCH YCTPOHCTBO CTaJIbHbIX XOMY-

TOB. B llacTHocTH, C HX HCrrOJIb30BaHHeM

oCYI.lJ.ecTBJIHeTCH YCTaHoBKa HOBbIX BepTH-
KaJIbHbIX cBH3eH no )j{eJIe306eToHHbIM KO-

PHC. 2. YCTpoficTBO HOB IX TeXHOJIOrWJeCKHX

npoeMoB B nepeKpblTHI1

a - YCTpoficTBO 06paMJIHIOw;ei'I 6aJIKH; 6 -

YCTpoficTBO .n.onOJIHHTeJIbHOfi KOJlOHHbl; 1 -

CTaJIbHaH o6paMJUlIOIl.J;aH 6aJIKa; 2 - nJIHTa ne-

peKpblTHH; 3 - KOHCTPYKIJ;HH nOJIa; 4 - 6eToH
KJIaCCa B20: 5 - HOBaH SaKJIaJl,HaH Jl,CTaJIb; 6-

Jl,OnOJIHHTeJIbHaH apMaTypa; 7 - rJIanHaH 6aJl-

Ka: 8 - CTaJibilOfi XOMYT; 9 - cyw;ecTBYlow;aH
KOJIOHHa; 10 - Jl,OnOJIHHTeJlbHaH KOJlOHHa; 11 -

}KeJle306eToJ(JlaH 06paMJISlIOw;a51 6aJlKa

9
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PHC. 3. KpCnJlCIIHC cBS/3eH K )!{CJlc306eTOIIHbl!\ KOJlOfllIaM

a - C 1I0MOl.L\hIO XOMYTOB; 6 - C nOMOl.L\bIO KJleCBbIX coepJIIIellut'!; 1 - KOJIOlllla; 2 - CI3513H; 3-

CTS/)KHOii UOJIr; 4 - XOMYT; 5 - CTCIIOI3aSI I1alleJIh: 6 - nJiaCTHila 6= 10 MM; 7 - ap laTypa0 12 A-Ill;

8 - KJICeIH\ H I{()MIIO.HII HH: 9
- CTaJIbIIaH TPy6a

JIOHHaM. ,IT,mI npe,AOTBpaI.lJ.eI-IHH .CnOJI3aIIHH

XOMYTOD npHMeHHeTCH 06)J{aTHC H HKO-

TJOIIHbl C nOMOI.lJ.blO CT5DKIIbIX 60JITOB (pHC.
3). O,lI,HaKO 9TOT cnoc06 HMeeT pH,A CYI.lJ.C-

CTBCIIIIbIX He,lI,OCTaTKOB
- BhICOKYlO. TPY.llO-

eMKOCTb, 60JIblllOfi paCXO,lI, MeTaJlJIa, I-Ie-

OUXO.llHMOCTb npHI-IHMaTb .llOnOJIlIHTeJIbHble

MepbI ,aJIH cpHKCal1.I1H xOMYTa Ha )KeJle30-

6eToIIHoH KOIICTPYKl1.HH.

Y.ll.K 624.07.33:624.15:69.059

B KalleCTBC a.l1bTepHaniI3I10ro cnoc06a

COe.lI.HHemIH KOHCTpYKl1.HH npe,l(JIaraeTC5I
HCnOJIb30BaTb ,l(Ba MeTOJl,a KJIeCBOrO I<pen-

JIem.jH 3aKJra.llI-IOH .lleTaJIH K CYI.lJ.eCTBYIOI.lJ.Crl

KOHCTpYKllHH*. OepBblH 3aKJIlOilaeTCH 13 3a-

* PeKoMeH a HIIno 3<1KpenJICHllill apMaTYP 

B ueToIlllhIX KOHCTPYKI H5IX I XapbKOI3CKUii flPOM-

cTpoi1IIHHnpocKT. - XapbKoB, 19H1.

1-1. 51, J1Y4KOBCKIIIV1, 3. /-0. MAJ1blV1, KaIHAI1'AaTbl TeXH. HayK, A. B. KOJ1ECHIIIK,
11. f. M0J14AHOB, J..1H>KeHepbl (XapbKOBCKI1i1 npoMcTpoi1Hvtl-1npoeKT)

Oc06eHHOCTM npOeKTMpOBOHMSI pOMHblX

 YHAOMeHTOBnOA 060PYAOBOHMe B ycnoBMSIX

peKOHCTpYKU.MM

OpOBO,lI,HMaH B nOCJIe.llI-me rO.llbI BO Bcex

OTpaC"l5IX npOMbIlllJICHHOCTH MO.llepHH3allHH

TeXHOJIOrHlleCKHX rrpOl1.e.CCOB rroTpe60BaJIa

peweIHIH BonpOCOB peKOIICTpYKllHH cpY1I-

,lI,aMeHTOB no.ll TeXlIOJIOrH4eCKOe 060pY.llOBa-
IUIe. Ba)j{IfbIM 51B.TJHeTCH HCnOJlb30BanHe CY-

I.IJ,eCTBYIOI.lJ.HX cpYI-I,lI,a eHTOBH npHcnoc06J1c-
Ime HX K YC.'IOBH5IM HODOH reXHo.rlorHH.

OpaKTHIleCKH aTO pelllaeTCH npHCTpOHKofi
1< CYI.lJ.eCTBYlOI.lJ.eMY (llaI.lJ.e I3cero MaCCHBHO-

MY) cpYH,lI,aMeHTY 06JIer1JeHnOH rrJIHTI-IO-
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CToellHofi KOHCTPYKll.HH, JIH60 pa360pKOH

cj)YH,lI,aMellTa ,lI,0 onpeJl,eJIeIIHOrO ypOBHH H

ero Ha,lI,CTpOHI<ofI na OCTaBllleflc5I 4aCTH

paMIIOH KOI-ICTpYKl1.HeH, na KOTOpylO YCTa-

IIaI3JIHSaeTCH 060pY,AOSaHHC.
TaKoe pemeHHe, B llaCTHOCTH, 6bIJIO npH-

HHTO npH MOJl,epHH3allHH 060pY,l(OBaIIHH
np0I30JIO lIHOrO CTaHa 250-2 4epenoBel1.I<oro
MeTaJIJIyprH1JeCKoro 3aBO,lI,a (pHC. 1).

B YCJIOBHHX peKoIIcTpYKl1.HH B0311HKalOT

KO;\I6HI-IHpOBaHHbIe paMHble CHCTeMbI, co-

).'!.eJIl<e B TeJIO KOJIOllHhI apMaTypHbIX CTep}j{-

nCH ,lI,HaMeTpo 12 MM, YCTaHaRJIHDae bIxB

3apal-Iee npOCBepJIeIIIIbIe OTBCpCTHH C IHr

MOIllbIO 3HOJ{CII.llI-IOfi KG:\1Il031UI.lI1I. K 3THI\I

CTCp)j\.HHM .;aTetll EpellHTcH CTa.lIbH3H IlJIa-

CTHllKa. BTOpofi MeTO.ll IIpe,lI,yolaTpllBacT

06pa30BaI-IHe B KOllCTpYKllHH C nOMOI.lJ.blO

aJIMa3HOfi I<opomm KOJIbl1.eBOrO na3a. OpH
3TOM 6eToHHbIH Kepn lie H3BJIeKaeTCH. B

na3 3aJIHBaeTC5I K.'IeeBaH I<O .fI03Hl1.HH H

BCTaB"1HeTCH 3aK"la,lI,HaH ,l(eTaJ'Ib, B KOTOpOH
B KalleCTBe aIfKepYIOI.lJ.erO aJIeMCHTa HCnOJIh-

3yeTcH CTaJIbllaH Tpy6a**.

Oep13bIH MeTO.ll npe,lI,nOllTHTeJIbHee .llJIH

YCTalloBKH 3aKJIa,lI,lIbIX .lleTaJICH B rYCToap-

MHpoBaHHbIx KOHCTPYKllHHX, Hcno.'Ib3yeMblx

npll cpaBlIHTc,:JbllO He60.TJblllHX HarpY3Kax.

1?:ropoi1 06eCnel(IInaeT 60JIce BbICOKYlO ne-

Cy'IlI;YIO cnoC06110CTb, oc06ellIlo .llJIH TOI-I-

KHX )KeJIe306eToHlIbIx I<OHCTPYKHHfI.
«AJIb601l1 1\0HCTPYKTHBHbIX pelllcHHH 3JIe-

MeHTOB 3.llaHHit II cooPY)j(eIIHH, YIIHTbIBa-

IOI.lJ.HX Tpe60BamI5I K KOHCTPYKlll1HM npH

H3MelleHIIH TeXHOJl0rIIH H 33Mene 060py,lI,0-
BaI-IH5I» 6Y,lI,eT nOJIe3eH B l<alleCTBe CnpaBOll-
1101'0 IIOC06HH npn 06ClleTe B03M0)1{F!bIX

B3phaHTOB IIpoeKTHpOBalIlI51 peKoHcTpYK-

llHH. OKOI!1laTe"lblloe pewellue BbI6HpaeTC5I
C YlieToM KOHKpeTIIblx YCJIOI3Hi.j nOCJIe Tex-

!I!IKO-9J{OHOMHlleCKoro aIla.,IH3a BapHaHToB,

n!)H KOTOpOM 13amllcflIllHM IqmTepHeM Ol1.eI!-
I<H 51B"'I5IE'TCH MHHHM3JlbIla51 npOJl,oJl)KHTeJIb-

HOCTb OCTaIlOB01iI-IOrO nepI1o.lla npH peKoH-

CTp)'I<l1.IH1 HJIH ero rro.!"lIIoe HCKJIlOlleI-IHe.

** A. c. 1155792 CCCp, MKHI3 F 16B35/04.

I(pCfTe)KHOe YCTpofICTBO I 3. H. nap q, E. A.

P a U II II 0 B II tI H )J.p. (CCCP) If OTKpbITHH.
H03oupeTeIlHH. - 1985. -,N'Q 18.

CTOHI.lJ.He H3 TOI-IKOCTeHHbIX HJ1H CTep)jOH -
BbIX H MaCCHBHbIX 3.'IeMeHTOn. K MaCCHR-

IIbI'v[ OTHOCHTCH aJIe)'1CIITbl, y KOTOpbIX OT-

HOllleHHe BbICOTbI celleHHH K npO.1eTY «13

CBeTY» 60JIee 0,2. C pOCTOM 3Toro OTIIOIlle-

I1HH norpelllHOCTb onpe,lI,e.TJeIlHH lIanpmKeH-

HO-.llecpop),mpOBaIllIoro COCTOHHHH 3.'IeMeH-

TOB MeTO,lI,aMH CTpOHTeJIbHOH MexaHHKH no-

BbllllaeTC5I, B03HHKaeT He06xo.llHMOCTb pac-
lleTa MaCCHDHbIX paMIIbIX KOHCTpYI<llHH KaI(

nJIOCKOH 3a,lI,a llH TCOpHH ynpyroCTH.
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PIIC. I. npHMCp PCKOHCTPYKl.\HH ifJYH)l.aMeHTOB

a - .t1:o peKoHcTpYKH,HII; 6 - nOCJIe peKoHcTpYKl.\IUI

TIpH HcnOJlb30BaIlHH pe3Y"1bTaToR paC1Je-

Ta B03I-IHKalOT 3I1a IIHTeJ1bIlbIC 3aTpY,lI,HeIIHH

C oIlpe,lI,eJIelIl-le '1 cClJeIlI1fl )l<eJIe300eToIllIbIX

3JIeMeIlTOB pa 1\'1. Pa60ThI p51Aa HCCJIe,lI,OBa-

Te;Icfl [1...G -I I10C 13 HIlI.CHbI BOlIpOCy HCnOJIb-

30BaIlI1H MeTO,lI,OB CTpOl1TeJIbHOfi MexaHHKH

npI1 pacIleTe MaCCHBHbIX pa:\f. PaC1JeT KOM-

6mmp013aIlHbIX CHCTeM, CO,lI,elHKaI.lJ.Hx CTep-

)j\.Hel3lole H  IaCCHBlIbIe9JIeMeIlTbI, B JIHTepa-

Type AO CHX nop I-IC oC13eI.lJ.aJlcH.

B pa60Te [2] nOKa3aHO, qTO no BI-IYT-

pCIII-IHM YCHJIHHM H nepeMeI.lJ.eHHHM I-IaH60-

Jlee 6JIH3KHe pe3YJIbTaTbI K nonY1JeI-IHbI:vI H3

pacIleTa MaCCHBHbIX pal\'[ I<al< nnocIwH 3a-

AaIlH TeopHH ynpyroC'1'H AaIOT BeJIW(l-I1Ibl

cpe,aIlI1e apHq)MeTHlleCKIlC 113 paClleTa pai'v[bI

K31< CTep)KHeBOH CHCTeMbl H paiVlbI, HMeIO-

llleH a6co.!1IOTHO )j{CCTKHe BCTaBKH B Y3nax

COnp5l)KCHH5I opTOrOIlaJIbIlbIX a.'IeMeIlToB.

3TOT (!)aKT rOBopHT 0 TOM, llTO YlJeT £10-

,lI,aTJIHI30CTH Y3JIOBbIX 9JIeMeI-ITOB npH pac-

1JeTC paM MeTO,lI,aMH CTpOHTeJIbI-IOH MexaHH-

KH ne06XO,lI,HM, H pellleIlI1e 3a.n;31lH CI30,LlHT-

CH K npaBHJlbI-Iofl OnCI-IKe no,rraT..'lHBOCnl.

3KcneplH1CHTaJILIIble HCCJIe,lI,OBaI-IHH Ha-

npmKem-lo-.n;C(POP!\-1HpOBaIUIOro COCTOHHHH

paM C MaCCHBI-IbIMH 3JIe:VICHTa nl, npOBe.n;en-

I1bJe I-Ia MO,l(eJIHX H3 OnTJ11IeCKH llYBCTBHTeJIb-

Horo MaTepHa"1a I1a OCHOBe 3nOKCH.n;I-Iofl

CMO"'IbI 3,IT,-20 MCTO,lI,OM cpoToynpyrocTH

[6], a TalOKe HCCJIe,l(OBaI-IHH I-Ia 8BM ,lI,JI5I

paM f- H T-06pa3I-IOH cpOpMbI nOKa3aJIH, 1JTO

pa60Ta MaCCHBI-IbIX 3JIeMeI-ITOB «B cBeTY» C

,lI,OCTaTOllI-IOH CTenelIbIO TOllHOCTH OnHCbIl3a-

eTCH rHnore30H II.1IOCKHX CellCI-IHH a OCIIOB-
,

HbIe ,l(enJlaIlal1.HH npOHCXO,lI,HT B lVleCTax

nepeCelleI-IHH aneMelITOB - Y3JIaX paM.

noaTOMy .n;.rm paClleTa npHI-IHTbI HCXO.n;-

!Ible npe,lI,nOCbIJIKH: ,lI,ecpopMal1.I1H MaCCHB-

HbIX CTep)KHeH I-Ia YllaCTI<ax Me)K.n;y Y3JIa-

:\111 O!IHCbIBaIOTCH rHnOTe30fl IlJIOCKHX celle-

I-IIIfl, c YIIeTOI\1 I1pO,lI,O.TJbIlbIX, H3rH6HbIX H

c.n;BHrOBbIX nCpeMeI.lJ.elIHH; ,lI,ecpopMal1.HH
nJIOCKOCTH KO!ITaKTa CTep)KlIH paMbI C Y3-

JIOM 9KBHBa.rrenTI-lbI COOTBeTCTBYlOI.lJ.HM ,lI,e-

-cpopMallHHM )KeCTKOro IIlTaMna Ha ynpyroM

CJIoe, TOJIIlI.HIIa KOToporo paBI-Ia nOJIOBHI-Ie

BLICOTbI ce1Jemm CTep)KI-I5I opTOrOI-Ia.TJbI-Ioro

I1anpaB"leIHm; lllHpHl-Ia lllTaMna H C.rrOH npH-

HHTa paBHOH lllHpHlle nonepe1JIIoro CeQeI-IH5I

2'* 3aK. 38

3JIeMeHT013 paMbI, a ,lI,JIHIIa !UTa "IlIa - BbI-

COTe nonepellI-Ioro CellelIHH.

,IT,JIH onpe,lI,e.lIeI-IHH nO,lI,aT.;lIlBOCTH Y3.TJOB

COnpH)KeI-IHH opTOrOIlaJIbHbIX CTep)KHeH pa \'1

I-Ia 3BM BbIIlOnI-IeHbJ paC4eTbI nepeMell1.CHHfI
lllTaMna e,lI,HHHIIHOH ,lI,.rII-IIIbI H !UHpHl-IbI I1a

cnoe KOHellI-lOH TO';I1lI.IIIIbI _

0'1' Aeflc rBHH eAH-

IIHIlI-IblX BepTl1KaJlbHbIX, rOpH30I-ITaJIbIlbIX H

MO:VleI-ITHbIX I-IarpY30K. TIpH aTOM TO"lI.lJ.I-I1IY

C'lOH no,lI, lllTaMnOM BapbHpOBaJIH B npe,lI,e-

.'lax 0'1' 0,,25 AO 16 JI:"1HII LII ra:\1£1a, a OT-

I10WeHHe TO.1I.lJ.HH C.TJOH no O,lI,HY CTOPOHY

0'1' lllTaMna K TOJIIll.HI-Ie CJ10H no,l( lllTaM-

nOM - OT 0 AO 1. TIpH pacIleTax 6bIJI ox-

Ba1JeI-I BCCb cneKTp CooTHowelIHH TOJII.lJ.I1I-I

OpTOrOI-IaJIbI-IbIX a.rIelV[eIlTOB paMHblx KOIICT-

PYKl1.HH , BCTpcIlaIOI.lJ.HxCH B npaKTHKe npo-

eKTHpOBa!IHH.

,IT,JIH HcnO"1b30BaHHH IIPH paClleTe paMHblx

KOHCTPYI<llHH C MaCCH13!IbIMH aJIeMeI-ITalVIH

cTaI-I,lI,alHHblx nporpaMM B y3JIaX pa\1 yc-

JIOBHO BBO,lI,HTC5I cTep)j{I-IeBble aJIeMeI-ITbI, co-

CTOHlllHe H3 YllaCTKOB KOI-IellI-Iofi H 6ecKo-

I-IellHOH )KeCTKOCTH (pHC. 2!). feoMeTpHlle-
CKHe 11 )KeCTI<OCTI-Ible xapaKTepHcTHKH 3JIe-

"leIITOB nO,lI,6I-lpaIoTcH TaKHM 06pa30M, llTO

I1X no.n;aTJIHBOCTb 9KBHBaJICI-ITHa nO,l(aTJIH-

ROCTH lllTaMna I-Ia cnoe 1j:0I-IelIHofl TOJII.lJ.HI-IbI.

VIcno.'Ib30BaIlHe 3neMeI-ITa a ,lI,aeT B03MO)j{-

HOCTb OIlHcaTb BCC weCTb B03MO)J{I-IbIX nepe-

:'vleI.lJ.CI-IHfI lllTarvIlIa, a 9JIelV[eHTa 6 - TO.TJbKO

lleTblpex H3 IIHX.

,IT,JI5I Ol1.eI-IKH TOIIHOCTH npe,lI,naraeMoH Me-

TO,lI,HKH BbIIlOJIHeI-IbI pacIleTbI 0-06pa311bIX

paM C pa3JIHllHbIMH COOTHoweImHMH BbICOT
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Ta6JIHl\a 1

THnLI paM

I3bICOTLI ccqenHH 3JICMeHTPU

paM, M

pHreJI5I CToeK

Pn-l

PTI-2

PTI-3

PTI-4

PrI-5

PTI-6

PrI-7

PrI-8

0,20

0,40

0,20

0,40

0.20
0.40

O,tiO

0.10

0,40/0,40
0,20;0,20
0,40.;0,20
0,10/0,20
O,20iO,20
0,40:0,40
0,40:0,40
0,40/0,40

TI p H M e q a H H 51. I. )J,mma no OC5IM CToeK

,a.JI5I paM Bcex Timon - 1,20 M; )l.JIHHa no OC5IM

pl1reJI5I )J:JI5I paM PTI-I ... PrI-6 - 1,60 M, )J:JI5I

paM PTI-7 H PII-8 - 2,40 III. 2. IllHpl1Ha 9JIeMeH-

TOB Bceex paM
- 0,20 M. 3. TIepe)l. 'IepToti - JIe-

Bofi crolu<H; nOCJIe tJepThI
- npaBofi.

Ta6JIHl.\a 2

THnhl
paM ili .,:'1.;' ili :i;?1 i...... ......

PTI-l 0,8797 1,043\ 0,9948 0,9896

PTI-2 0.7640 1, \5: 5 0,9833 0,9587

PTI-3 0,8611 1,0594 9,9901 0,9861

PTI-4 0,7955 1, \205 0,9817 0,9604

PTI-5 0,9284 1,0699 0,9882 0,9848

PD-6 0,8593 1,0783 0,9808 0,9656

PD-7 0,5913 1,2962 0,9443 0,9350

PII-8 0,9007 1,1027 0,9965 0,9847

TI P H III (;' q a H H 51. PacnophI, onpe,a.eJIeHHLIe:
1/( - 113 pemeHlUI IIJIOCI<Oll 3a)l.a'UI; H2

- ,a.JI5I

CTe\))KHen01I CHCTeMhl C yqeTOM npOAOJIbHbIX, 110-

nepeqHbIX H 113rl10llhIX ,a.e<popMa Hfi CTep}!{Hefi;
H3 - C yqeTOM He,a.eqJOpMHPYCMOCTH Y3JIOB CO-

np5l>KeHI151 3JIeMeHTOB ()KeCTKHe llCTaBKH); H4
-

C Y'leTOM no,a.aTJIHBOCTH Y3JIOBbIX 3JIeMeHTOB C

npHMeHeHl1eM 9JIeMeHTa a; 1ls - C npHMeHeHHeM
3JIel\1eHTa 6.

CeIleI-IHH opTOrOHaJIbI-IbIX 9JICMeI-IToB. B Tao.rr.

1 npHBeAeHbI reOMeTpHlJCCKHe napa;vreTpbI

paM, a B Ta6JI. 2 - OTIIOllleHHH pacnopoB,

8)
u

-

<t:

 "

PHC. 2. Pac'IcTHbIe cxelllbI Y3J10B conpsDKeHHSI opToroIla.llbHbIX SJIeMeHTOB paMbI

a - y,\(;,""1 c lIpmKeHH5I;
6 - paCqeTHa51 cxeMa C HCIIOJIb30BaJIHCM CTep)KHeBLIX 9JIeMellTOB THna a.

'

8 - paCqeTIId5I CXCMa <; HCIIOJIh30BaHHC 19JIeMeHTOB nllla 6

11



onpeAeJ1eHHbIX no pa3JIHllHbIM MeTO,lI.HKaM,
K pacnopaM, nonY1JeHHbIM H3 pemeHHH nJIO-

CKOH 3a,l(allH.

KaK nOKa3bIBalOT pe3YJIbTaTbI paClleTa,
HCnOJIb30BallHe Tpa,l(Hl1.HOHHbIX MeTO,l(OB

[2, 3] ,l(JIH paM C MaCCHBI-IbIMH aJIeMeHTaMH

,l(aeT 3I-IallHTeJIbI-IbIe paCXOm,l(eHHH BeJIHllHI-I

pacnopOB C pellleI-IHeM TeopHH ynpyrocTH,

norpemHOCTb B OT,l(eJIbI-IbIX CJIYllaHX ,l(OCTH-

raeT 50 %. I1cnoJIb30Ba I-lHe npe,l(JIaraeMOH
MeTO,l(HKH ,l(aeT BeCbMa 6JIH3KHe 3HalleHHH

pacnopoB, norpelllHocTb I-Ie npeBbIlllaeT 5...

6%.

TIpH aTOM npHMeI-IeHHe aJIeMeHTa a ,lI,aeT

I-Ie3HallHTeJIbI-IOe nOBbIWeI-IHe TOllHOCTH pac-
lIeTa no cpaBHeHHlO C npHMeI-IeHHeM aJIe-

MeI-ITa 6, llTO n03BOJIHeT HeCKOJIbKO ynpo-
CTHTb paClleT.

,IT,JIH 9KcnepHMeI-ITaJIbHOH npoBepKH ,l(0-

CTOBepi-iOCTH npe,l(JIaraeMOro MeTO,l(a H BbI-

HBJIeI-IHH ero npHMeI-IHMOCTH K pacIleTY )j{e-

JIe306eTOlII-IbIX paM C YlleTOM npOl1.eCca Tpe-

I.lJ.HI-Io06pa30BaI-IHH 6bI.TIH H3rOTOBJIeI-IbI H

HCnbITaI-IbI no 2 paMbI PTI-1 H PTI-2 H3 6e-

TOI-Ia KJIaCCOB B30...B50 C npO,l(OJIbHOH ap-

MaTypolI KJIaCCa A-III, nonepellI-IOH KJIaCCa

Bp- I. AprvlHpoBaIlHe OCYI.lJ.CCTB.TIHJIOCb B co-

OTBeTCTBHH co CHHO 2.03.01-84.

PaMbI 3arpymaJIH C nOMOI.lJ.bIO rH,l(paBJIH-
lleCKoro ,l(OMI{paTa. OpOrH6bI onpe,l(eJIHJIH C

nOMOIl.l,blO nporJ160MepoB OAO-6, cpH6po-
Bble ,l(ecpopMal1.HH 6eTOI-Ia H apMaTypbI M3-

MepHJIH pbI1JamI-IbIMH Tell30MeTpaMH H TeI-I-

30,l(aTllHKaMH conpOTHBJIeHHH. BeJIHllHlIa

pacnopa onpe,l(eJIHnaCb no nOKa3aI-IHHM Ma-

HOMeTpa HacocHoH CTaHl.(HH, nO,l(KJIlOlleHI-IOlI

K rH,l(paBJIH1JeCKoMY ,lI,OMKpaTY, o6eCnellH-

BalOI.lJ.eMy B3aHMI-IYIo HeCMeI.lJ.aeMOCTb HHLl{-

HHX KOHl.(OB CToeK paM B ropH30HTaJIbHOM

I-IanpaBJIemIH.

Ha pHC. 3 nOKa3aHbI aKcnepHMeI-ITaJIbHbIe
H BbIllHCJIeHI-IbIe no npe,l(JIaraeMOlI MeTO,l(HKe

3I-IalJeI-IHH pacnopoB C YlleToM H3MeHeI-IHH

)I{eCTKOCTH aJIeMeI-ITOB BCJIe,l(CTBHe 06pa30-
BallHH TpeI.lJ.HH (B COOTBeTCTBHH co CHHTI

2.03.01-84).
ConOCTaBJIeHHe aKcnepHMeI-ITaJIbHbIX H

TeOpeTH1JeCKHX BeJIHllHI-I pacnopoB nOKa3bI-

BaeT, llTO npe,l(JIaraeMaH MeTO,l(HKa C ,l(0-

CTaTOllHOH ,l(JIH npaKTHlleCKHX paClleTOB TOq-

HOCTblO onHCbIBaeT I-IanpH)j{eHHO-.n;ecpopMH-

pOBaHI-IOe COCTOHI-IHe paMHbIx KOI-ICTPYKl1.HfI
C 9JIeMeI-ITaMH pa3JIHllI-IOH MaCCHBI-IOCTH.

I1cnoJIb30BaI-IHe MeTO,l(HKH n03BOJIHeT B

OT,lI,eJIbHbIX CJIY1JaHX CHH3HTb paClleTI-IbIe MO-

MeI-ITbI B Ce1JeI-IHHX a"1eM eI-ITOB I-Ia 25...30 %.

BbIBO,lI.bI

Tpa,l(Hl1.HOHHbIe MeTO,l(HKH paClleTa paM-

I-IbIX KOHCTPYKl1.HH C MaCCHBI-IbIMH 9JIeMeH-

TaMH npH BbIIlHCJIeI-IHH YCHJIHH ,l(alOT no-

rpelllHocTb, paBI-IYIO 30...50 %, a npH BbIIIHC-

JIeHHH YCHJIHH no npe,lI,JIaraeMOH MeTO,l(HKC

paclleTa (MeTO,l(y aKBHBaJIeI-ITI-IbIX Y3JIOBbIX

9JIeMeHToB) norpemHocTb I-Ie npeBbIIllaeT

5,5%.
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PfiC. 3. H3MCHeI-me BCJlflqHHbl YCflJlHSI pacnopa 8
3aBIICflMOCTH OT HarpY3KH

a - .D.JUI paMbI PTI-I; 6 - .D.JISI paMbl PTI-2; 1

H 2 - paCqeTHbIe 3HaqeHH5I pacnopa no npe,lI.JIa-
raeMoit MeTO,lI.flKe oe3 YlJeTa H c yqeTOM Tpe-

llU1H006pa30BaHHSI; 3 - 3KcncpHMCIITaJIbilbIC
3HaqeHHSI pacnopa

MeToJI. aKBHI3aneHTHbIX Y3,;I0I3bIX 9.1C\feri-

TOB n03BOJIHeT C .n;OCTaTOllIIOn ,LlOCT()BepIIO-

CTbIO Ol1.eI-IHTb Hanp5l)j{eI-IHO-,lI,ecpopMI-IpOBaH-
I-Ioe COCTOHI-IHe paMI-IO-CTelIlla rblX I<OHCTPYK-

l1.HH cpYH,l(aMeI-ITOB I-Ia Bcex CTa.n;HHX pa60-
TbI LKeJIe306eTOlIa, EaK C TpeUl.I1lIai\.JH, TaK II

6e3 TpeI.lJ.HH.

Ope,l(JIOLKemlaH IvreTO,LlI1K3 C YIleTO\f pC-

KOMeH,l(al1.Hii CHHTI 2.03.01-84 06ecne llH-

Y.ll.K 69.059:624.15

B eTxopomee COOTBeTCTBHe C aKCnepHMel1.
T.nm.

P 3y.ra.TaTbI pa60Tbl BHeJI.peHbI npH npo.

eKTHpOBaHHH cpYH,l(aMeHTOB COpTOnpOl\aT'
1I0ro CTaHa OCKOJIbCKOrO aJleKTpOMeTa.TWYp.
rHlleCKOrO KOM6HIIaTa HM. JI. 11. 5pe)J{HeB8,
peKOHCTpYHpyeMblx cpYI-I,l(aMeHTOB npOKaT'
I-Ioro CTaI-Ia l.(exa rOp5:!lleH npOKaTKH nO.lIOC

H JIHCTO.B MeTaJInyprJ11IeCKOro 3aBo.n;a «CepIT
H MOJIOT» (MocKBa) H (I)YH a:vIeHToB .n.m

MaIliHI-I HenpepblBlIoro JIHTbH 3arOTOBOK

MarI-ll1TOrOpCKoro MeTaJIJIypm4ecKoro Km .

6HI-IaTa.
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OnbiT peKOHCTpYK4MM ct>YHAOMeHTOB

TennOBblX orperOTOB

B XapbKoBcKOM OpOMCTpoflHl1l1npo KT 
.npOBO,lI,HTCH KOMnJIeKC HCCJIe,l(OBaI-IHH no

pa3pa60TKe nporpeCCHBI-IbIX KOI-ICTPYKTHB-
HbIX pellleI-IHH H C03,l(aI-IHlO I-IOpMaTHBHOH
CHCTeMbI HCXO,l(I-IbIX ,l(aI-II-IbIX ,l(JIH peKoHCT-

PYKl1.HH cpYI-I.n;aMeI-ITOB no,l( TeXI-IOJIOrHIlCCKOe

060pY,l(OBaI-IHe H HHmeI-Iepi-ibIX coopymeI-IHH,
B TOM llHCJIe HcnbITbIBalOI.lJ.HX B03,l(eflcTBHC

nOBbIllleI-II-IbIX H BbICOKHX TeXI-IOJIOrHIleCKHX

TeMnepaTYp.

Pe3YJIbTaTbI I1CCJIe,lI,OBaI-IHH BHe,lI,pHIOTCH B

pa3.TJHllIIble OTpaCJIH npOMbIlllJIeHI-IOCTI.l, B

lIaCTHOCTH, npH pa3pa60TKe TeXI-IHlleCKI.lX

peIlleHHH cpYH,lI,aMeI-ITOB 11 nO,lI,3eMI-IOrO xo-

3HlICTIi4! JI,OMemn.rx nelJefi H IW3JI,YXC)H4! rp -

. T JI H,npOKaTlIbIX, KHCJIOpO,l(IIO-KOI-IBep

T pI-IbIX, CTanenJIaBHJIbHbIX l1.eXOB, OT.n;e,le.

HHH lllJIaKOnepepa60TIm, KOKCOBblX 6aTapei
H ,l(p.

OpH YCTaI-IOB.rleI-IHH B03MO)j{I-lOCTH Hcno.%

30BaI-IHH CYI.lJ.eCTBYlOI.lJ.HX CTpOHTeJIbI-IbIX KOM

CTPYKl1.HH cpYH.n;aMeHTOB onpe.n;eJIHlOTC5I Tpe.
60BaI-IHH no npOBe,lI,eI-IHIO naTypi-ibIX 06C,1e.

,l(OBaHHH, npOH3Bo.n;CTBY HI-DKelIepIiO-reOJlo.
rHlfeCKHX H3bICKaI-IHH, onpe,l(eJIeHllIO IIarpy.
30K I.l B03,lI,eHCTBHH, a TaK)Ke Tpe60BaHII!
OCHomIOro npOH3BO,lI,CTBa K npOeKTI-IbIM pe-

IlleI-IIUIM npH peKOI-ICTpYKl1.HH.
B COOTB TCTBHHC rJIaBofi CHHTI 2.01.1;

«reKollcTpYKl1.HH 3JI.4!IIHH Ii CoopY)KeIIHH»!



npoeKTe pa3,lI,eJI5IIOT TPH nepHO.D.a pa60TbI
KOHCTPYKl1.HH H OCHOBaUHH, COOTBeTCTSYlO-
IllHX 3KCnJIyaTallHOIII-IOH CTa,lI,HH ,l(0 Ha :il.'Ia

peKOHCTpYKl1.HH, CTa.n;HH peKOI-ICTpYKl1.HH H

3KCnJIyaTa l1.HOI-IHOH CTa.n;HH nOCJIe ee npo-

Be,lI,eI-IHH. Ha Ka)K.n;oi'r H3 3THX CTa,lI,HH npo-

l3ep5leTCH B03MO)J{HOCTb I-IOpMaJIblIOH 3KCn-

JIyaTal1.HH KOHCTPYKl1.HH H OCI-IOBaI-IHH H pa3-

pa6aTbmalOTC5I MepOnpHHTHH .D..'I}! 06ecne-

'IemIH I-Ia,l(emi-iOH HX pa60TbI B H3MeI-IHBlllHX-

C5I YCJIOBHHX.

OO,lI,rOTOBKa HCXO,lI,I-IbIX ,l(aHlIbIX H npo-

eKTHpOBalfHe cpYH.n;aMeHTOB Ten,;10BbIX ar-

peraTOB H HX OCHOBamIH HMelOT CBOIO cne-

lJ.HcpHKY, CBH3aI-II-IYIO C B03,lI,eHCTBHeM TeX-

HOJIOrHlleCKHX TervmepaTYp.

OpH YCTaHOBJIeHHH cpH3HlleCKOrO COCTOH-

I-IHH KOI-ICTpYKl1.HH Ha nepBOH CTa.D.HH I-Ie06-

XO,lI,HMO YllHTbIBaTb BJIHHI-IHe I-IarpeBa I-Ia

npOllHOCTI-IbIe H .n;ecpOpMaTHBHble xa paKTe-

pHCTHKH MaTepHaJIOB, I-Ia xa paKTepHCTHKH
TenJIO- H BJIarOnepeHoca, H3MeI-IeHHe B npo-

llecce 3KCnJIyaTal1.HH TeMnepaTypi-iO-BJIa)K-
HOCTHbIX YCJIOBHH, OlJ.eI-IHBaTb pacnpe,l(eJIe-

HHe TeMnepaTypbI H BJIaLKI-IOCTH B 3JIeMeI-I-

TaX cpYH.D.aMeI-ITOB H HX OCI-IOBaI-IHH, Te me-

paTypHbIe H BJIa}IUIOCTHble YCHJIH5I H ,lI,ecpop-
!v!alJ.HH.

KaI( nOKa3aJIH HCCJIe.n;OBaI-IHH, ,l(JIHTeJIL-

IIbIH HarpeB rpYI-ITa OCHOBaHHH CYI.lJ.eCTBeu-

I-IO H3MeHHeT ero CPH3HKO-MeXaHH1JeCKHe xa-

paKTepHCTHKH. HanpHMep, KOMnpeCCHOI-IHbIH
MO.n;YJIb ,l(ecpopMal1.HH rJIHHHCTbIX rpYHTOB

npH H3MeHeHHH TeMnepaTypbI B ,l(Hana30I-Ie

20...100°C H3MeI-IHeTC5I B 8...10 pa3, OTI-IO-

CHTeJIbHble ,l(ecpopMallHH yca)I.KH ,l(OCTHralOT

BemIIIHHbl 8X 10- 2
, cyI.lJ.eCTBeHI-IO H3MeI-IH-

10TCH nOJI3YIJeCTb, Y,l(eJIbHOe Cl1.enJIeHHe H

yroJI BHYTpeHHero TpeI-IHH, 1JTO npHBO,l(HT K

nepepacnpe,l(eJIeI-IHIO KOI-ITaKTI-IbIX ,lI,aBJIeI-IHH,
KOHlJ.eHTpallHH HanpHmeHHH B 3JIeMeI-ITaX

cpYI-I.n;aMeI-ITOB, nepepacnpe.n;eneHHlO YCHJIHH.
n09TOMY oc06bIe Tpe60BaHH5I lIe06XO,l(HMO
npe,lI,'bHBJIHTb K npOBe,l(eI-IHIO HIUKeHepI-IO-
rCOJIOrJ11leCKHX H3bICKaHHH H HCCJIe,l(OBaI-IHlO

rpYHTOB OCHOBaHHH npH HarpeBe, paClleTY
,lI,OnOJII-IHTeJIbI-IbIX OCa,lI,OK OCI-IOBaI-IHH H Ol1.eI-I-

Ke COCTOHI-IHH CTpOHTeJIbIIbIX KOHCTpYKl1.HH
cpYH,lI,aMeHTOB. Pa3pa6oTaI-IHble MeTO,l(HKH

npOBe,lI,eHHH 06CJIe,l(OBaHHH, MeTO,l(HKH pac-
lJeTa, YCHJIeHHH H npHIIl1.HnbI KOHCTpYHpOBa-
I-IHH C YlJeTOM H3MeHllHBOCTH xapaKTepHCTHK
rpYHTOB OCHOBaHHH B 3aBHCHMOCTH OT TeM-

nepaTypbI H Bna)KI-IOCTH BHe.D.peI-IbI npH YCH-
.'IeHHH CPYH,l(aMeHTOB KOKCOBbIX 6aTapeH N2

5, N2 6 Ha AB.D.eeBCKOM KOKCOXHMHlleCKOM

3aBo.n;e H 6aTa peH N2 5, N2 6 I-Ia OpCKO-
XaJIHJIOBCKOM MeTaJIJIyprHIlecKoM KOM6HI-Ia-
Te. OCHOBI-IbIe nOJIO)KeHHH aTHX MeTO,l(HK H

pe3YJIbTaTbI 9KcnepHMeHTaJIbHbIX HCCJIe,lI,O-

l3alIHH xapaKTepHcTHK rpYIITOB npHJ3e,lI,eHbl
B peKOMeH,l(allHHX [I].

npI1 peKOI-ICTpYKl1.HH cpYI-I.n;aMeI-ITOB Ten-

JIOBbIx arperaToB B03I1HKaeT I-Ie06XO,lI,HMOCTb
B pa3pa60TKe MeponpHHTHH no YCTpaHeHHIo

nOBpe)K.n;eHHH, CBH3aI-IHblX C nporapoM )j{ _

JIe306eTOlIHbIX KOIICTPYKlJ.HH (I-IanpHMep B

CPYH,l(aMeIITax ,lI,OMeHI-IbIX neIleH), YTellKOH
60JIbWHX Macc paCnJIaBJIeI-II-IOro MeTaJIJIa (B
CTaJIenJIaBHJIbI-IbIX neIl3x), paClllaTblBaI-IH-
eM aneMeI-ITOB npH l1.HKJIHllHOM HarpeBe, no-

BbIIlleHHOH Kopp03HeH MeTaJIJIa 1'1 6eTOI-Ia

npH nepeMeHIIOM YBJIamHeI-IHH H BbICYlllH-
saIIIIH.

PeKOI-ICTpYKl1.H5I npOH3BO,lI,CTBa npe,l(nOJIa-
raeT YBeJIHIleI-IHe ero 06'beMa, BbIIlYCK HO-

BOH npO,lI,YKl1.HH, nepeBO,lI, npe,lI,npHHTHH Ha

HOBYIO TeXHOJIOrHIO, llTO CBH3aI-IO C Hi-iTeH-

CHcpHKal1.HeH B03.D.eHCTBHH, B TOM llHCJIe TeM-

nepaTypIIbIX, I-Ia CTpOHTeJIbHbIe KOHCTPYK-
llHH. 009TOMY cpYH,l(aMeHTbI no,lI, 06opy,lI,0-
BaI-IHe He06xo.n;HMO pa3pa6aTbIBaTb Ha OC-

HOBe npOrI-I03a 9THX B03,lI,eHCTBHH B 6y,l(Y-
I.lJ.eM.

l.JaCTo npH peKOI-ICTpYKI.{HH npOH3Bo.n;CTBa,

CBH3aHHOH C YJIYll111eI-IHeM YCJIOBHH. TpY,l(a,
OIIHCTKOH B03.n;YIllHoro 6acceHHa, B HenD-

Cpe,lI,CTBeHI-IOH 6JIH30CTH OT CYI.lJ.eCTBYlOI.lJ.HX

coopY)j(eIIHH B03lIHKalOT TeMnepaTypHbIe
HCTOllI-IHKH. TaK, I-IanpHMep, npH ra3001JHCT-

Ke MapTeHOBCKHX I.{eXOB B CTeCI-IeI-IHbIX YC-
JIOBH5IX 3aCTpOHKH B03BO,lI,HTCH KOMnJIeKC C

CHCTeMOH BbICOKOTeMnepaTypi-ibIX 60POBOB,
pa3MeI.lJ.eHI-IbIX B I-IenOCpe,l(CTBeI-IlIOH 6JIH30-
CTH OT CYI.lJ.eCTBYlOI.lJ.HX nO,l(3eMI-IbiX COopY-
meI-IHH. B 3TOM CJIYIlae B KOHCTPYKTHBHOM
peIlleI-IHH ,lI,OJImi-ia 6bITI:> npe.n;YCMOTpeI-Ia
Ol1.eHKa BJIHHI-IHH HarpeBa I-Ia COCe,lI,HHe

CTpOHTeJIbHbIe KOI-ICTPYKl1.HH H MeponpHH-
TH5I no TenJIOBOH 3aI.lJ.HTe. TaKOH KOMnJIeKC

MeponpHHTHH peaJIH30BaH npH coopY)j{eHHH
ra300llHCTOK MapTeI-IOBCKHX ne1JeH KOMMY-
HapcKoro MeTaJIJIyprHlleCKOro KOM6HI-IaTa.

Ha OCHOBe HCCJIe,lI,OBaI-IHH xapbKOBCKoro

OpOMCTpOHHHHnpoeKTa COBMeCTlIO C pH-

.n;OM I-IaY1JHO-HCCJIe,l(OBaTeJIbCKHX H npoeKT-
I-IbIX HI-ICTHTYTOB, pa3pa60TaI-IbI peKOMeH,l(a-
I.{HH no npoeKTHpOBaI-IHIO, MeTO,lI,HKH paClle-
Ta, KOI-ICTPYKTHBI-IbIe pellleI-IHH meJIe306e-
TOHHbIX cpYH,l(aMeHTOB peKOI-ICTpYHpyeMbIx
npe,lI,npHHTHH [2] . PeKOMeH,l(al1.HH BKJIlO-

1JaIOT Tpe60BaHHH no onpe,lI,eJIeHHIO TeMne-

paTypHbIX pemHMoB pa60TbI PeKOHCTPYH-
PyeMbIX KOHCTpYKl1.HH H HX H3MeI-IeHHIO noc-

JIC YCTaHoBKH HOBoro o60PY,lI,OBaI-IHH, OCI-IOB-

I-IbIe nOJIO)j(eI-IHH no paClleTY pacnpe,lI,eJIeI-IHH

TeMnepaTypbI H BJIami-iOCTH B CelleI-IHHX 3JIe-

MeI-ITOB, paclleTY HanpHmeHHo-,l(ecpopMHpO-
BaHI-IOro COCT05lHHH, BbI60py KOI-ICTPYKTHB-
HbIX perneHHH. ,IT,aI-Ia HmKeHepHa51 MeTO,l(HKa

onpe,lI,eJIeI-IHH TeMnepaTypi-ibIX H3fH6aIOI.lJ.Hx
MOMeHTOB ,l(JIH HaH60JIee xapaKTepHbIx me-

JIe306eTOHI-IbIX 9JIeMeIITOB cpYI-I,lI,aMeI-ITOB H

nO,l(3eMHbIX coopY)j{eI-IHH npOKaTI-IbIX u.eXOB

(parvlHblx cpYI-I,lI,aJ\IeI-ITOB, nJIHTI-IbIX cpYI-I.n;a-
MeHTOB no.n; nelIH, KOJIo.n;l1.eB 3aMe,l(JIeI-II-IorO

oXJIa)j(,lI,eHHH, XO.rIO,lI,HJIbHHKOB, lllJIennepOB,

pOJlbralIroB). MeTO,lI,HI<:3 OCI-IOBana I-Ia pe-

3y.TJbTaTaX HaTyplIbIX H3MepeI-IHH TeMnepa-
TYPI-IbIX pe}!UnWB an-IX KOIICTPYKl1.HH, aIIa-

JIH3a TeMnepaTypHbIX nOJIeH, nonYlleHIlbIX

aHaJlOrOBbIMH MeTO,l(aMH no 9THM pe)j<HMaM,
H BbIHBJIeI-IH5I MaKCHMa.TJblIbIX TeMnepaTYP-
HbIX YCHJIHH B npOllecce I-IeCTal1.HOHapHoro
I-IarpeBa meJIe306eTOIlHbIX aJIeMeI-ITOB.

HCnOJIb30BaI-IHe CYI.lJ.eCTBYlOI.lJ.HX }KeJIe30-
6eTOHI-IbIX KOHCTPYKl1.HH npHBO,lI,HT K C03-

,lI,aI-IHlO cpYI-I.D.aMeI-ITOB, KOM6HHHpOBaHHbIX H3

CTaporo H HOBoro 6eTOI-IOB. CnellHcpHlleCIme
oc06eHHOCTH pa60TbI TaKHX KOI-ICTPYKl1.HH

npH I-IarpeBe (pe3Koe pa3JIHllHe BO B.'IamI-IO-

CTH CTapOH H I-IOBOH llaCTeH, pa3HHI.{a Koacp-
cpHl1.HeHTOB JIHHefilIOro paClllHpeI-IHH, MO,l(Y-
JIeH ,l(ecpopMal1.HH, peOJIOfHIleCKHX, TennocpH-
3HlleCKHX, BJIa)J{I-IOCTHbIX H ,l(p. xapaKTepH-
CTHK) npHBO,l(HT K I-Ie06XO,l(HMOCTH YTOllI-Ie-
I-IHH MeTO,lI,HKH paClleTa H pa3pa60TKH npHI-I-
llHnOB KOHCTpYHpOBaI-IH5I. OpOBe,l(eI-II-IbIe
XapbKOBCKHM OpOMCTpOHHHHnpoeKTO HC-
CJIe,lI,OBaI-IHH KOM6HHHpOBaHHbIX KOI-ICTPYK-
l1.HH H3 CTaporo (B03paCT 60JIee 14 JIeT) H

HOBoro (10...28 CYT) 6eToHoB nOKa3aJIH, llTO

CKOpOCTb pacnpOCTpaI-IeI-IHH TenJIa B cTapoM
6eTOI-Ie BbI III e, 1JeM B HOBOM, HecMoTpH I-Ia

60JIbillYlO TenJIOnpOBO,l(I-IOCTb nOCJIe,l(I-Iero.
3'1'0. 06'bHCHHeTc5I ,l(eMncpHPYlOI.lJ.HM BJIHH-

I-IHeM npOl1.eCCOB napo06pa30BaI-IHH, nepe-
MeI.lJ.eHHH BJIarH, ee KOH,l(eI-ICaI.{HH. CJIe.D.OBa-
TeJIbHO, B ,l(aHHOM CJIYllae npOl1.eCC TenJIO-

06MeHa He YKJIa,l(blBaeTCH B KJIaCCH1JeCKYlO
cxeMY ,l(BYXCJIOHI-IOH TenJIOBDH CHCTeMbI. B

peKOMeH,l(al1.HHX ,l(aI-Ia MeTO,lI,HKa KoppeKTH-

pOBKH TeMnepaTypHoro nOJIH ,l(JIH CJIOH I-IO-

BOl'O 6eTOI-Ia nYTeM YMHO)j{eI-IHH aKTHBI-IOH
llaCTH TeMnepaTypHOH cpYHKI.{HH ,lI,JIH CTapo-
1'0 6eTOI-Ia Ha K03cpcpHI.{HeI-IT, 3aBHCHI.lJ.HH OT

TOJII.lJ.HHbI CJIOH HOBoro H BpeMeHH HarpeBa.
B 9KcnepHMeHTax OTMelleHO, 1JTO npH I-Ia-

rpeBe nOBepXI-IOCTH 6eTOHa npHMepi-iO ,l(0
200°C npOHCXO,lI,HT pacKpbITHe TpeI.lJ.HI-IbI no

KOI-ITaKTY Mem,l(Y cTapbIM H HOBbIM 6eTOI-IOM.

TaKoe pacKpbITHe npOHCXO,lI,HJIO npH O,lI,H-
HaKOBbIX ycnoBHHx I-IarpeBa Y 06pa311.0B C

pa3JIHIlI-IbIM cl1.enJIeI-IHeM Mem,lI,Y llaCTHMH

6eTOI-Ia. ,IT,JI51 C03,lI,aI-IHH MOI-IOJIHTI-IOH KOI-I-

CTPYKl1.HH I-Ie,lI,OCTaTOllI-ID TI.lJ.aTeJIbHOH OIlHCT-

KH H I-IaCeIlKH 6eTOI-IHOH nOBepxHocTH cYI.lJ.e-

cTBYlOI.lJ.eH KOI-ICTPYKl1.HH, Heo6xo,l(HMO npo-
Be,l(eI-IHe Bcero KOMnJIeKCa MeponpHHTHH.
YllHTblBaH aTO 06CTOHTeJIbCTBD, BO MHorHX

CJIYllaHX l1.eJIeC006pa3I-IO C03,l(aHHe YCJIOBHH
,l(JIH pa3,l(eJIbHbIX TeMnepaTypHo-yca,l(OIlHbIX
,l(ecpopMa l1.HH I-IOBOro H CTaporo CJIOeB )j{e-

JIe306eTOI-Ia, HanpHMep C nOMOI.lJ.blO lllBOB

CKOJIb}KeHHH. TaKOH npHeM 6bIJI HCnOJIb30'

BaH npH peKOHCTpYKI.{HH cpYI-I,l(aMeI-ITOB KOK-

COBOH 6aTapeH N2 5 ,QHenponeTpoBcKoro
KOKCOXHMHlJeCKo-rO 3aBO,l(a H N2 4 OpCKO-
XaJIHJIOBCKOro MeTaJIJIyprH1JeCKOrO KOM6H-
HaTa.

PeKOI-ICTpYKl1.HH TenJIOBbiX arperaToB

60JIbrnOH e,lI,HI-IH1JHOH MOI.lJ.IIOCTH - ,lI,OMeH-

I-IbIX nelleH, HX B03,lI,yxoHarpeBaTeJIeH, cpep-
pOCnJIaBHbIX 9JIeKTpOneIleH, KOKCOBbIX 6a-

TapeM H .D.p. npoBo.n;HTCH B KpaTllaHiliHe
CpOKH. OpH 9TO;VI BpeMeIUI I-Ia .n;eTaJIbHOe

06CJIe,lI,OBaHHe cpYI-I,l(aMeHTOB, Ol1.eHKY HX co-

1a



CTOHIlHH H npOeKTHpOBaIme OKa3bIBaCTC5I

Ile,AOCTaTOllHO, B CB5I3H C IleM Da)KIlOe 3Ha-

1IeIIHe npH06peTaeT MeTO HKanpH6 IH)Kell-
Iloro nporH03Hp0I3aHH5I COCr05lI1H5I C nO\IO-

IlJ,blO KOCBeI-IlIbIX xa paKTepI1CTW\. MeTOJUIKa

BKJIlOllaeT B ce651 c60p no I303!\W)I<IlOCTH 110.-

H60JIee nO.rHIOH HIIcpOpMallHH 06 YCJIOBH5IX

3KCnJIyaTal1.HH KOHCTpYKllHfI, ux KanHTa.ilb-

HbIX peMOI-ITOB H pe3YJIbTaTaX OC\lOTpa B

3TOT nepHO,l(, 06c.ne.l1.0BaIlHe Jl.OcTynllblx lla-

C'refl c!)YI-I,l(aMeIiTOB, c60p HlICpOpMal1.HH 0

l!arpeI3e no  aHHbIMTeXIIO.norOI3. 110. 9TOf!

ocnOBe COCTaBJIHIOTCH rpaIIHllllble yc.rIODHll

.I1.JIH pewcIIHH 3aJl.all TCII"lOnp0I30,l(IIOCTH,

Ol1.CHHBaeTCH I1anpmKeIlHo-,lI,ecpoptl1HpOBaIl-
Hoe COCTOHI-IHe, liTO n03BO"1HeT Ol1.eI-IHTb lle-

Jleco06pa3110CTb HCnO.'Ib30Ba IIHH CYI.lJ.eCTI3Y-

10111.HX 1<OlICTPYKl1.I1H H pa3pa60TaTb pallH-

Olla.rILHbIe TeXHWleCKlle peweIIHH. OpH pa3-

60pKe Ten:IOBoro arperaTa IIpOBO,lI,HTC5I 00-

C.'IC,l(OBaIme CPYH,lI,aMeH ra, IIPH KOTOpO:\1

YTOllB5IIOTC5I ,lI,aHHbIe no npe,lI,Baplne.lbHO\IY

npOrH03Y.
::ha MeTO.l1.HKa 6bIJIa npHMeHeHa npH npo-

CKTHpOBaI-IHH peKOHCTpYKl1.HH cpYH,lI,aMeI-ITOB

,l(OMellIlblX neIICH N!! 4, 5, 6 H 7 MarHHTo-

ropcKoro :vIeTaJI.lJyprJ1lIecIwro KO:vI OHIIa TO..

JIa60paTopIIbIH aIIaJIH3 nOKa3aJI, llTO IIpUMC-

Y.ll.K 624.012:69.05!J.3

HelllIhlii: B 30-e rO).lbI 6eTOII ,lI,JIH (!)YI-I,lI,a:v[ell-
Ton .I1.0MCHHblX nelleH npH\ICpIIO COOTBCTCT-

BYCT 6eTOHY COCTaI3a 2 no CIIHO 2.03.04-

84 K.nacca 3 no npe,lI,eJIbIIO ,lI,OnycTHMofi TeM-

nepaType npH\1eHeHHH.

00 ,lI,aHIIbIM C,;lY)K6bI aKCnJlyaTa l1.HH .11.0-

MeHHoro llexa 0 MaKCHMaJIbHOH Te:\mepaType

narpeDa IIH3a neI.lJ.a.l1.H, TenJl0TeXIIIPleCKH:vI

xapaKTepHCTHKaM CHCTexlbI .'IeI.lJ.a.lI,b-CPYH-

,lI,aMeHT-rpYHT H xapaKTepy Te:VIllepaTYP-

IIoro nOJIH B TeJIe cpYH,lI,a\iellTd OnpCAC.'IeIiO
nOJIQ)I<CI-IHe H30Tqn-1bI 400°C C Y1JCTOM pa3-

rapa .flellJ,a,llJ1, KOTopaH npllH5ITa 3a Opl1eIl-

THPOBOllHYIO rpaHllllY IIpOrOpCI3111cro oeTO-

Ha.

HI-Ior.l1.a B03HIu<aeT IIe06XO,lI,HNIOCTb nepc-

KO\iIlOHOBKH KOHCTPYKTHBIiLIX 9Jle\JeIlTOB 13

CI3H3H C MO.l1.epIlH3allHeH TenJIOBoro arpera-

TO., I1anpHMep YCTanoI31<oii 1J.OnO"lIIHTeJlbHbIX

KO.iIOI-IIl, nO.l1.Aep)KIlI3aIOIlJ,I1X waXT¥ ,l(OMell-

IIOH nellH. B aTOM c.'IY1Jae MO)KeT 6blTb HC-

nO.Tlb30B2.1I0 KOIICTPYKTHBHoe pCIIIeHHc, pa3-

pa60TanHoe COBMeCTHO C ,IT,OHcllKU\i Dpo!\l-

CTpofIHHHnpOeKTO\i H fHnpOCTaJlblO, BK"lIO-

llalOI.lJ.ee pa360pKY CTapoH )KapoynOpi-iOH 110.-

CTH H C03,lI,aI-IHe HOROfi Ha BCIO lllHPI-IHY qrYH-

,lI,aMCHTa, BoCnpHHHi\ialOllJ,efI H CUJIOBYIO 110.-

rpY3KY 0 I' KO IOHH.3'1'0 npe.l1.:IO)I\CHilC Bile/l-

E. A. PA IJI-1 HOB.W-I, KaH!A. TeXH. HaYK, 1-1. M. nO,lJ,nEfAEB, A. B. L1,API-1H, I1:H>t<el-lepbl

5/. 1-1. TAIJALlI-1WI-1H, KaHA. TeX'H. Ha'yK (XapbKoIB:CKI1i1 npoMopoi1Hl-1l-1npoeKT);
n. 1-1. B WH5IKOB,I1IH>t<. (HI-1I-1>t<E»

"

3AOHMMYCMneHMe KOnOHH peKOHCTpYMpyeMbix

>Kene306eTOHHbIMM 060 MOMM

OJlIIHM H3 IIaH60.TIec pacnpocl po. lleililbI x

cnoc060B nOBblWCHHH HJIH nOCCTaHOBJleHIl5I

I1ecYI.lJ.eH cnoC06I10CTH )!<C.1C306eTOIIIIbIX

KOIICTpYI<llIlfI 51B.fIHCTC5I ux yCIf.'IellI1e )Ke.lJe-

306eTOIIllblMH 060fIMa\1H. HecMoTpH Ha WH-

pOl<oe HCnOJIL30BaIIHe 9TOT cIIoc06 H:\1eeT

1)5( cYI.lJ.eCTI3ellllblX IIC,lI,OCTa TKO!:!, OC06CIlIIO

B YC:IOBIIHX peKOHCTpYKl1.IIH. B I1CPDYIO 01le-

pe,lI,b K IIe,lWCTaTl<aM c.'Ie,lI,YCT OTIICCTH cy-

meCTBYIOlllHe Tpc60naHHH 0 :MaKCHl\1aJIbHO

B03MO)I<HOH pa3rpY3KC 3JIe\1CHTOD, nO.l1..fIe-

)KaI.lJ.HX )'CH.'leIlHIO, Ha nepHO.lI, YCTpOHCTna
060H:>1, 1JTO 3alJaCTYlO CB5I3aHO C OCTaIIOBI<ofI

OCIIOBBoro npOH3BO.l1.CTBa. BTOpbI:\1 CYllJ,eCT-
Bell II bI\I IIej-lOCTaTKOM HB"'IHeTCH CJIO)KHOCTb

YCTpofICTBa 060fL\-1, KOTopbIe 6eToHHpYIOT

5IpycaMH no 60...80 C'\1 C 06H3a reJIbHbIM

I3HYTpeHlIHIV[ BI-16pHpOBaIHleM. He.rr.ocTaTKoM
5II3JI5IeTCH TalOKe I-Ie06xO,lI,HMOCTb cnellHanb-

IIOH no rOTOBKI1IIoBepxI-lOcTH YCH.'IHDae:vIO-

1'0 aJICMeIITa nYTeM IIaCelJKIl JIH60 ,lI,PyrH \1

cnocoGO\1 .11..1J5I OGCCfl('IICIIII51 COB\fCCTIIOI'-'I cro

paGoTLI C oeTOIiOM YCHJICIIIIH.

COBepllleHCI"SOpallUe cno<.:Q6a YCU':IeHHR

14

,lI,O:DKHO BeCTHC!> no B03i\I0)I<HOCTH oe3 pa3-

rpY3KH h.OIlCTPYI<il,Hf! H CBH3aHiloro C IICH

cOKpameIIIIH npollecca OCTaHonKH IIp0I13-

I30 CTBaO,lI,IIOBpeMeHHo C ynpOllJ,ellHeM Tex-

IIonorHH H Y1\IeHhllleUHe\i npO.l1.o.uKHTeJIbHO-

CTH BblIIOJIHCI-IHH pa60T.
B XapbKoBcKOM OpO:vICTpoHHI1I1npoeKTe

HCCae,lI,OBalIbI cpparMeIlTbI KO..'IOHH, YCHJleII-

IIbIX 060H:VlaMH. OpH 9TOM CTaBHJIHCb 30..11.2.-

1m onpe,lI,eJ1HTb BJIHHIIHe npe.!J.BapHTe.nbIIoro

3arpY)I{eHHH :':JJ1eMeIITOB, 1I0,lI,:Ie)KaI.lJ.HX YCH-

.flelIHlO )j{eJIe306eTOIIlIbnm 060i1.:VlaMI1, lIa

I.IX HeCYll1.YIO cnoco6nOCTb nOCJIe YCH.fICHI!H.

.vIcCJle,lI,OBa.'IOCb B.'IH5IHl1e 1I0iJ;rOTonKH no-

nepXI-IOCTH (HaCe1jKH H T. n.) no. I-ICCYIlJ,YIO

cnOC06I-[OCTb YCHJIelIHbIX 9Jlei\.feIITOB. BbIHB-

JIHJIOCb I3.fm5lI-IIIe Ha HecyI.lJ.YlO cnoc06HOCTb

YCHJIeI-IHbIX cppanleIITOB pa3J1l'IIIHbIX KOI-ICT-

PYKTHBHbIX H TeXHO.'IOrWIeCKHX cp3I<TOpOI3:
TOJ11lJ,HHbI 060H \JbI (5;0...7,5 CM), BbICOTbl

51pyca 6eTOIIHp0I3aIlMH (1,5...1,7 M), JIHTbIX

cyncpnJIacTmJmlUIpona IIIIbIX 6eToIIIIbIx CMe-

cci-i, npII \[CIICIIIHI lIa py/Imoro Bil6pHpona 1111 51

onaJIy6KH 6e3 npopaooTKH CMeCli r.'I)'oIlIl-
H9IlVIH BH6paTOpa\'iH H T. II.

peno npH prKoncTpYKllHH cjJYH,lI,aMCHTa :(0.

...1eIII-IOH nelm NQ 2 HOBOTYJIbCKOro MeTa,j.

.:IyprHlleCKOrO 3anO).la.

O.l1.IIHNI H3 cymeCTI3eIIIlbIX \!OMCHTOB IIpi

peKoHcTpYKllHH CPYIIJ1.a MCHTOB nO}:l Ten.10

Bble arperaTbl HI3.'IHeTCH TaIOKe na;r.eil\ll2i

KoncTpYKl1.H5I coe/umeIHIH Ten"IOBoro arpe

raTa C cpYI-I,lI,aMeHTOM. B pe3YJIbTaTe I1ccae.

,lI,OBaHIIfI H Ha OCIIOBe aHaJ1H3a aB.apHiiHO[O
COCTOHIIHH pH,lI,a q)yn)1a\ieHTOI3 no:

Tcn.TIOBbIC arperaTbI HIlCTHTYTO\i paJ-

pa60TaI-Ibi npe.l1.JImKCIIH5I no pau.IIO

HaJIbllbIM KOHCTPYKllIIH\1 ollop-pacnpe

.J.CJIHTC"1ef!'\ Dlle.J.pCllllblX B npOCIUbl pe.

KOHCTPYKllHH cl)YI-I.I1.a:-'leIITon a':IeKTpOnelJe

3eCTa(jJOHCI<oro II EpMaKOI3CKOrO 3aBo.um

cl)eppocI1JIa RO B.
;..

* A. e. 1203339 CCCp, '1 F 27 B 3/12. Kom

IlCna51 OlIopa-paerrpC,D,CJIHTl',Ilb i C. JI. (P 0 10.1 II

O. A. 11 C T P 0 u, A. B. r a II 11 'I II AI

(CCCP) II OTK(JhITlIH. BJOUpCrclIlI5I. - 1986.-
J\:'Q I,. - C. 1.704.

5IIGJlHOrp l\.(I)H1.JECI\I IF! Cfll.ICOK

1. PCKOMCH.!lalWH no npocK rHpouamuo nO,D,nop-

IIhIX eTcn, rro,D,nepralOllI,HXCH BOJ,D,ciieTBII 
BbICOKl1X TeMIlCpcITYP / XaphKoBcKHfi flpo .
CTpofiHHHnpOel<T. - 1986. - C. 98.

2. PCKOMCIIJI.aJ:-lHH no rrpocKTnpoBaHHlO QJYIliJ. 
McnTOB noJI. TCXHOJIOrH'lCCKOC o6oPY,D,OBalllle

B03UO,D,HMhIX B YCJIOBl151X PCl<OIlCTPYKI-lHH. H!

oCllone a 1IC1.II lUiI Ii 060UllI,<'lIll5I cYllI,eCrBvlO

llI,cro OIlblTiI I XapbKOUCKl-II1 Il(Jo:\lcTpofiHHII.

IIIJOCK r. - I U84. - 54 e.

B HI1I1>KE OIIpe.il.eJ1H.'I1I I3.'IIIHIIHC Ha ne.

CYIlJ,YlO Clloc06110CTb YCH.leI-IHbIX ,:JJ1CMCHTOI

CIIOCOOOB npHMbIKaHH5I K OIlOpHblM nOBepx.

IIOCT5IM TOPllOD 060ihIbI YCH.TICI-IHH.

B XapbKOBCI<O;\1 Opm-1CTpoHHHI1lIpOeKTt
.rr. H HCnbITaIIIII'-'1 B I<aI(CCTBC YCHJIHeMbIX 3.1e.

MeHTOB 6b1JIH npHlI5ITbI KOJIOHHbI np5lMQ-

yro.TIbI-Ioro cellelIHH 200X200 MM .I1.JIHHO 

3,2 IVI C .I1.BYMH CHMMeTpI1llHbI\m !<OIICOJl51'11

B TOpl1.ax. OlIn 6h1.'1H H3rOT0I3.TJelIbI H3 6eTo.

I-Ia npOllI-IOCTblO 20...25 MOo., apMHpOBailI/

lleTblpb\IH npo o.lJblIbIMIi Crep)KIIH\'iH H3 a 

MaTypbI A-II ,lI,HaMeTpoM 16 MM H XOMYTa.

MH C UIarOM 250 MI\1 H3 apl\1aTypbI A-I ,lI,Ha.

MCTpOM 8 MM.

YCH.'IeIIHe (l)parMeilToB KO.TIOIlI! oCYllJ,ecT'

B.:1H.iIOCb 060HMa'vIH H3 JIHTbIX cMeceH C

OCa.lI.Kot'I KOI-Iyca 18...20 CM C ll.'IaCTlIcplma.

TOpOM X,IT,CK-.1. 060fnibI apMHpOBaJIH npa.

 OJlbHbI\1H CTep)KIIHMH ,l(Ha\IeTpOM 16 WI

H xOMYTal\1II Jl.lIa 1eTpoM8 MM C lllaroM 250

MM 1I3 api\!aTyphl 1\.-11.

B nponcccc OCTollIlpoBanIHI 060iil\1

RepTl1Ka.fIbIIO\I 1I0JIO)KeIIHII ona:IyuKY CTa'

{3H.rm Ha BCIO BbIcory (l)parMeIIToB, IIoJJ,a1!Y



6eTOHHbIX CMeeeH npOH3BO,l(HJIH llepe3 OKlla

13 onaJIy6Ke.
3TaJIOIlHbIe H YCHJIHBaeMbIe KO.rIOIIIlbI 3a-

rpY)I{aJIH C nOMow.bIO rH.n;paB"lHlleCKHX )1.0 x! -

KpaTOB, a 3a.n.alllIaH ,lI,0 YCHJIeHHH HarpY3Ka

IIO.n;.n.ep)j<HBaJIaCb nOCTOHHHOfI C nOMOI.lJ.bIO

CnellHaJlbHbIX YCTalIOBOK C Tape.'IbllaTbIMH

npY}KHHaMH. flpH 3Tm1 BeJIHllHIla npe.n;BapH-

TeJlbHOH I1arpY3KH nOCTOHHHO KOI-lTpO.TiH pO-

naJlaCb.

YIcnbITaIIIHI npOB01I.!WH npH 9KClleHTpHll-

110M nplI.'IO}KCllHII HarpY3KI1 (CM. PHCYHOK).
TeopeTHIleCIwe 3HalJeHl.le IIccyw.efl cnoc06-

1I0CTH YCH,'IellilbiX c!Jpar.MeIITOB KO.TIOI-IH OIl-

pe,lI,e"lHJI/I 110 CI-IHfl 2.03.01-84. 3a OCIIO-

BY npHI!I-[)'la.TIH CpaKTJ1lIeCI<YIO npOlllIOCTb a p-

MaTypbI H 6eTOlla YCHJIHBaeMbIX cppan'1eI-I-
TOB H YCH.1II1BalOw.HX 060HM, YCTaHOBJIeI-II-IYlO

npH HcnbITalIHH I1a CTaH,lI,a pTHbIX 06pa311.ax.
TIOJIYlJeI-II-IbIe pe3YJIbTaTbI conOCTaBJIHJIH C

:>KCnepH!'\'leHTaJlbIlbIMH .n.aHI-IbIMH, llTO n03BO-

.:I5IJIO aHaJIH3I1pOnaTb B"UlHI-lHe pa3JIHllIlbIX

cpaKTopOB, B TOM lJHCJIe H yCI-I.1IHH npe,lI,Ba-

pHTe.TJbI-IOro 3arpY)KeHH5I Ha COB1V[eCTHYlO

pa60TY YCHJIHUaeMbIX <pparMeHTOB H 060HM

H 06W.YlO necyI.lJ.YIO cnoc06HOCTb 9JIeMeI-ITOB.

,Z:L.rI5I HcnbIT3HHH B HYIYI)KE npHMeI-IH.'IH

(pparIl.JeHTbl I<OJIOHH C nOnepellHLIM CelleHHe:-'-1

15X15 CM, YCHneHilble 060fIMOH C TOJII.lJ.H-

I10H CelleIlHH 3,5 CI\L KO"loHI-la H 060HMa B

oeIlOBIIO}1 celJeHi-IH ap).mpOBaJIHCb lJeTblpbMH

npo;J,o"lbIlbnlH CTC]Dl\H5IMH H3 apMaTypbI

1<"laeea A-III ,lI,HaMeTpoM 6 MM H nonepelJ-

Hbll\lI1 XOMYTa:-'-!H H3 apMaTypLI K.rI3CCa 1\.-1

TaJOKe ,lI,I1aMeTpOM 6 MM C maroM 3 CM. Bc-

JIHlJHIIa 3a30pa Me)K,lI,Y onopHoH nOBepxHo-

CTbIO II 060fIMOH KO:Ie6aJIaCb B npe.n.e.'Iax 01'

o AO 18 MM.

Pe3y.TJbTaTbI HCCJIC,lI,OBaIIHH IIeCYI.lJ.eH cno-

C06HOCTH yCHJIClIllbIX cpparMeI-ITOB KOJIOHI-I

I1pe.n.CTaBJIeIlbI B Ta6.rII111e. <Dpan-1eI-ITbI CC-

pIm ] - 1<011 rpomillbIe, cepnI1 II - yCHJICH-

HblC 060fl.:VJa.:vI H TO.flIlll.\IIOH 7,5 01. B :HOH

CCI)}!H 06pa311.bI 2.1...2.4-6e3 npe,.'l.BapHTe.TJb-
I1oro 3arpY)j{eIlHH YCH.fIIlBae:VIbIX cl)parMeH-

TOB; 06pa:illbI 3.3 H 3.5 - C npeJJ,Ba pHTe"'Ib-

H IM3arp)!}KeIHIeM yCH.'IHBaeMbIx cpparMeIl-

TOB. <pparMeHThl CCpI-IH II I - YCHJIeHI-IbIe

060H}laMH rOJII.lJ.HHofi 5 C:\L fa6apHTbI ce-

llenI1H ncex cpparMeHToB KOJIOHH - 20X

X20 CM.

Pe3YJIbTaTN HCCJIC,lI,OBaHHH 06pa3110B ce-

pHH II nOKa3bwaIOT, 1ITO cpaKTHIleCKaH He-

cyw.a51 cnOC06HOCTb YCII:IeHI-IbIX 060fIMa:vlH

cpparMeHTOI3 KOaOI-IIi no cpaBI-IeliHIO C Teo-

peTHlleCl<oit KOJle6.rIeTCH ,lI,.rI5I 06pa311.013 2.1

H 2.2 B npe.n;eJlaX 1,17...1,29; )1:.151 06pa3-
1l0B 2.3 11 2.4 - 1,23...1,08 H ,l(.lIH 06pa3110B
3.3 H 3.5-1,39...1,15. 3TO rOBopHT 06 0'1'-

CYTCTBHH BJIH5IlIHH npe,lI,Ba plUeJIbHOH 3a-

rpY3I<H H nO,lI,rOTOBKH nOBepxIIocTH nYTeM

113eCIJKH yCHJlHnae:VlbIx 3JIC:VleHTOB IIa 06wYlo
IlCeyw.yIO ClIoc061I0CTb, a TaIOI<E' 0 COBMeCT-

lion pao(JT(' YCIIJlelillhIx (1)Ylll{aMeIiTOB H

060}[Nr.

.rr.aIII ble TaIGKe n03BOJIHIOT cp,eJIaTb BbI-
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1= 2
CUb

I 1.2 19,81- 292/- I -
- 12,81 473 44"0 1,07

1.4 25,5/- 277/-
-

- 12,77 581 576 1,01

II 2.1 19,8{23,O .366/103
-

- 23,79 2060 1750 \,17

2.2 19,8;20,8 356/60
-

- 23,78 2160 1670 1,29

2.3* 19,8/21,0 282/72
-

- 23,49 2060 1670 1,23

2.4" 19,8/22,0 368/76 -
- 23,80 1860 1710 1,08

3.3 19,2/11.6 293/35 27,4 0,57 24,07 1960 1460 1,39

3.5 19,2,'18,3 295/37 25,9 0,5'1 23,99 1800 1560 1,15

III 1.1 23,5/2 \,7 375/6.]
-

- 19,27 1620 1340 1,21

1.2 23,5/22,3 362/30
-

- 18,65 1570 1325 1,18

4.1* 25,5./19,0 373/40
-

- 18,65 1670 1280 1,30

4.2* 25,5.121,4 357/51
-

- 18,56 1120 1330 0,84

4.3 25,5/22,5 356/32 25,6 0,43 18,54 1570 1330 1,18

4.4- 2::i,5120,3 332/28 28,3 0,49 18,44 1160 1260 0,92
-

BO.n. 0 B03MO)j{[lOCTI1 6eTOlIHpOBaIHI5I 060fl:\1

J1HTbIMH CMCCHMH C naacTI1ClmKaTopaMH. Bbl-

COTa 51pyca 6eToIlHpOBaHH51- 1,5...1.7 M

npH TOJII.lJ.HHe 060fiMbI He Mellee 7,5 CM, HC-

nOJIb3yeTC5I TO.TJbI<O Ha Py:tKlIaH Bu6pa l1.lUI.

Pe3YJIbTaTbI HCCJIe,l(OBaI-IHH 06pa311.0B ce-

pHH III nOKa3bIBalOT, llTO npH To.orw.HlIe

060HMbI YCHJIeI-IHH 5 C\'1 cpaKTHlleCI<aH npoll-

nOCTb YCHJIeI-II-IbIX cpparMeHToB KOJIOIIII CI!I-I-

)!{aeTC5I no cpaBHeHHlO C TeOpeTH1IeCKoti
(,l(JIH 06pa3110B I.] H 1.2, OHa COCTaB.'I5IeT

1,18 H 1,3, ,lI,JIH 06pa3110B 4.1 H 4.2 - 1,3...

0,84, )I:.'IH 06pa311.0B 4.3 H 4.4 - 1,18...0,92).
CHH)KeIUle I-IecYI.lJ.eti CIloc06IIOCTH HBJ1HeTCH

c.'Iejl,CTBI1e:l-'1 3aBHCalIH5I YKJIa,l(bmae:\lOro 6e-

TOlIa lIa XO:l-'1YTax IIPH npHI-I5ITOfI TCXIIO.'IO-

rHH H3rOTOBneIIHH, 0 lle);l CBH.u.eTeJIbCTBO-

BaJ1H 3Ha lIHTeJIbI-IbIe paKoBHHbI lIa nOBepx-

HOCTH IIOeJle pacna.'Iy6I<H.
AnaJIH3 HCnbITaI-IHfI, CB5I3aHIlbIX C HCC.'IC-

.lI.OBaIIHeM OC06eIiI-IOCTeH IIpHMbII<aHH51 K

OnOpI-!bIM nOBepxHocTHM TOPllOB 060flT\IbI,

nOKa3bIBaeT, 1ITO I-IaI160.oree c.lIa6bIM 3BeI-IOM

HB.'I5IeTCH Ce1leIIHC no 3a30py. O.n;HaKo lIe-

CYI.lJ.aH cIIoc06HOCTb B 3rOM c.orY1lae npcRbI-

IllaeT HecYWYIo cnoc06IIoCTb Hjlpa 6C3

060flx!bI, 1ITO 06 bHCIUIeTCH 9cp(l)eKToM 060fI-

N

1

J If
2

N

('X(,l'<fa HcnblTalUHI YCHJlellHblX ilJparMeHTOB KO.TIOHII

1 - HCnbITyeMLIII (j)parMeH'r KOJlOllIlLI; 2 - yc-

TaHOBK3 ,lI.JI5I npe.D.Bapl1TeJIbliOrO 3arpY>KeHH5I; 3-

YCHJIHBaeMbll't <pparMeHT I OJIOHHbl; 4 - o6ot\!\'!iI

Mbl. CYUleCTBOBaBIllaH paHee OlleIlKa I-Iecy-

I.lJ.eH cnOC06I-IOCTH KOJIOIlH, yCI1JIeHI-IbIX 060H-

).1aMH H lIe HMeIOI.lJ.HX YIIOPOB B onopilbIC

IIOBepXIIOCTH, nYTeM BBe,lI,eHHH Koacpcp Hl1.H
-

eUTOB ycnoBHH pa60TbI 0,7 HJIH 0,35 lIe

OTpa)KaeT C ,l(OCTaTOllI-IOH nO.rIIIOTOH HX pa-

60TY. 060HMa ,l(OBO"1bII0 6b1CTpO BKJI101IaeT-

C5I B pa60TY, Ce1leHHe YCHJIeHI-IbIX KO"'IOIU!,

OTCTOHW.HX OT OnOpi-ibIX nOBepXI-IOCTeH na

paCT05lHHH 2 h (ce1ieI-IHe KonolIlIbI) MO)KeT

paccMaTpHBaTbcH KaK cnJIOWI-Ioe H pacclIH-

TbIBaTbCH 6C3 YllcTa B.'IHHHHH 3a30pa.

BbIBO)1.bI

OpCABapHTeJlbI-IaH I-I3rpY3Ka na YCH.'IHBa-

e!\IbIH )j{eJIe306eTOHHbIrl a.'IeMeUT, I-Ie npenLI-

malOwa5I 60% pa3PywalOw.cfl, lie OKa3bIBa-

eT cYI.lJ.ecTBeHHoro B.'IH5IIlH5I Ha 06I.lJ.YlO lIe-

CYI.lJ.YIO cnoc06HoCTb KOJ10HH, YCH.lICHllbIX

060HMaMH.

OTCYTcTBHe I-IaCe1JKH 60KOBNX nOBepxHo-

cTefI 9JleMCHTOB lie CHI.!)j{aeT HX 06I.lJ.YIO HC-

CYI.lJ.YlO cnoc06HoCTb H He OKa3bmaeT cyw.e-

CTBeHHoro B.rIHHIIHH IIa COBMeCTHYlO pa60TY
YCIIJIHBaCMOro 3Jle:\ICHTa 11 060HMbi.

OpH YCHJICHIIH aJleMeI-ITOB JIHTbIMH CMe-

CH\1H C nnaCTIIq)HKaTopaMH (OCa,lI,KOH KO-

Hyca 18...20 CM) TOJII.lJ.HIIa 060HM .n;OJDKlla

6bITb lIe MeHee 7,5 CM, a BblCOTa Hpyca 6e-

TOHHpOBaI-IHH He 60JIee 1,5...1,7)'L OpH
3TOM MO)J{I10 npHMeH5ITb TOJIbKO HapY)I{I-IYIO

BI16pal1.Hlo onaJly6I<H ,l(.'IH yn"10THcIIHH 6e-

TOIHIOi1 CMeCH.

YKa3aI-II-INC KOHCTPYKTHBIlbIe H TeXI-IO O-

rWlCCKHC napaMeTpbI 06ecnclIHBaloT nOCJIC

YCHJICHHH lIecyI.lJ.YlO cnoc06HoCTb KO.'IOHII,

alIa"10rHllI-IYlo HecYI.lJ.eH cIIoc06HOCTH  we'

vlCI-ITOB cnJlOWHoro CeLfCI-IHH.

OTCYTcTBHe ,l(OCTaTOlIHO nJIOTHOrO npH-

).lbmaHHH TOP11.0B 060Hl\1bI YCHJIelIHfI He OKa-

3blBaeT CYI.lJ.eCTReI-IHOrO B.rIH5IIIIIH Ha CIIIUKe-

lII1e 06I.lJ.eH I-Iecyw.et'r CIIoc06HOCTH, H IIPH

YD.a.lJeIlHH ceIlCHHH OT TOPllOB Ha BbICOTY

2h MO)KeT paCC1V[aTpHBaTbCH KaK MOI-IO.'II1T-

1I0e.

Oc06eHHOCTH pa60TbI KO.'IOHlIbI Ha Y1laCT-

I<e 0'1' TOPllOB 1J.O paCCi\IaTpHI3aeMblX ce1le-

I-IHH Tpe6YIOT ,lI,OIIOJIIUITe,'IbHbIX HCClle,lI,OI3a-

I-IHfI.
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Y.ll.K 691.327:666.974

A. cPo MVl110BAHOB, A-P TeXH. HaYK (HVlVI>t<'6); 11. VI. APfYHOBA, VI. H. 3AC11ABCKI-1V1,f. K. MAPKVlHA, 11. 6. cPPVI,lJfAH, Ka,HAI1'AaTbl TeXH. HaYK (XapbKOBCKI1HnPOMCTpOi1 HVlVI,npoeKT)

 3MeHeHMeCBoiiicTB oeTOHO npM nepeMeHHblX

B03AeiiicTBMSIX TeMnepOTYPbl M YBnO>KHeHMSI

MI-lOrOlJHCJIeHHbIe I-IaTypHbIe 06CJIe,lI,OBaI-IHH
HI1I1)KEa, UHYIYInpOM3.n;aIfHfl, XapbKoB-
CK,oro I1poMcrpoHHI1YInpoeKTa H ,lI,p. opra-
I-IH3al.(HH nOKa3a.rIH, lITO npH nepeMeHHbIX
TeMnepaTypHO-BJIa )j{I-JOCTHbIX B03,lI,eHCTBH SIX

Tpa,l(Hl.(HOHHbIe BH,lI,bI BTOpHIlI-IOH 3 aI.lJ.HTbI

6eTOI-Ia He,l(OJIrOBeIlI-IbI, a HX B0306HOBJIeI-IHe
B YCJIOBHHX ,l(eHCTBYlOI.lJ.erO npOH3Bo.n;CTBa
llaCTO 3aTpY,l(I-IHTeJIbHO. 009TOMY BO MI-IO-

rHX CJIYllaSIX KOI-ICTPYKl.(HH npOMbIlllJIeI-IHbIX
06'beI<TOB 9KCnJIyaTHpYIOTCH «I-Ia H3HOC» H

npem,l(eBpeMeHlIO BbIXO,l(HT H3 CTpOSI. Ho
npH peKOlICTpYKllHH npe,l(npHHTHH, H3MeHe-
I-IHH TeXHOJIOrHH, HarpY30K H ,l(PyrHX B03-

,l(eHCTBHH MHOfHe KOlICTPYKl1.HH Tpe6YlOT 3a-

MeHbI, YCHJICI-IHH, ,l(pyroro BH,l(a 3aI.lJ.HTbI H

T. ll..

OpoeKTHpOBaTb meJIe306eTOI-II-IbIe KOHCT-

PYKl.(HH CJIe,l(yeT Ha 3a,lI,aHHbIH CpOK aKCnJIY-
aTal1.HH [1, 2], npH KOTOpOM ,l(OnycKaJIOCb
6bI pa3BHTHe BHYTPH ,l(eCTpYKTHBHblX npo-
lleCCOB npH YCJIOmIH, 1JTO ,l(0 KOHl.(a 9KCnJIY-
aTal.(HH KOHCTPYKl.(HSI y.n;oBJIeTBOpSIJIa 6w
Tpe60BaI-IHSIM CHHD. B aTOM cJIY1Jae Mo)K-

HO BapbHpoBaTb napaMeTpbI caMoH KOHCT-

PYKllHH, B TOM lIHCJIe nepBH4HOH 3aI.lJ.HTbI,
BH,lI,OB H napaMeTpOB BTOpHllHOH 3aLQHTW C
lJ.eJIblO onTHMH3al.(HH no 3a,l(aHI-IbIM KpHTe-
PHH:\'I KallCCTBa, I1anpHMep no npHBe.n;eHHOH
CTOHMOCTH C YIleTOM aKCnJIyaTal1.HOHHbIX
paCXO,l(OB.

,QJIH npaKTHQeCKoro fICnOJIb30BaI-IHH YKa-
3aI-II-IorO MeTO,l(a I-Ie06XO,lI,HMO 3HaTb KHI-Ie-

THKY H3MeHeI-IHH CBOHCTB no,lI, BJIHHI-IHeM ,lI,e-

CTPYKTHBIIbIX npOl1.eCCOB BO BpeMeHH H no

rJIy6HHe B 3aBHCHMOCTH OT napaMeTpOB 9KC-

nJIyaTal.(HOI-IIIbIX B03,l(eHCTBHH H I-IaIlaJIbI-IbIX

xapaKTepHCTHK 6eTOI-Ia.
HHme npHBO,lI,HTCH pe3YJIbTaTbI HCCJIe,l(O-

BaHHH 6eTOI-Ia npH nepeMeHHWX (l.(HKJIHlle-
CKHX) B03,l(eHCTBHHX HarpeBa ,l(0 180°C H

YBJIa)jmeHHH. 00,l(06IIbIe B03,l(eHcTBH5I lllH-

pOKO pacnpOCTpaHeHbI Ha 06'beKTax lIepHOH
MeTaJIJIYPfHH.

I1cCJIe,lI,OBaHHSI npOBO,l(HJIH B HaTypi-ibIX H

JIa60pa TOpI-IblX YCJIOBHSIX. Ha ,l(eHCTBYlO HX
npe,l(npHSITHHX Ol1.eHHBaJIH pemHMbI HarpCBa
H YBJIa)\(IlCHHH H COCTOHI-IHe KOHCTPYKl1.HH,
onpe,lI,enHJIH rJIy6HHY npOHHKHOBeHHH Bna-

fH H npOllHOCTb nOBepXI-IOCTHbIX cnoeB 6e-
TOHa, oT6HpaJIH 06pa311.bI ,l(JIH cpH3HKO-XH-
MJ1lleCIG1X HCCJIe,l(OBaHHH. YCTaI-IOBJIeI-IO, 1JTO,
r.n;e )j{eJIe306eTOHllbIe aJIeMeHTbI HcnbITbIBa-
lOT TOJIbKO HarpeB HJIH TOJIbKO YBJIamHeHHe,
CpOK CJIY1K6h1 KOHCTPYK HH/1..0 KanHTaJIb-
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HOro peMOHTa CHH)I{aeTCH B 2...15 pa3. CKO-
pOCTb pa3pyweHHSI 3aBHCHT, rJIaBHbIM 06-

pa30M, OT MaKcHMa.'1bHOii TeMnepaTypbI H

,lI,JIHTeJIbIIOCTH I-IarpeBa, l1.HKJIOB YBJIa)\(He-
HHH, BO,lI,OI-ICnpOI-IHl1.aeMOcTH 6eToHa.
Ha OCHOBe HaTypi-ibIX 06CJIe,l(oBaHHfI BbI-

6HpaJ1H napaMeTpbI TeMnepaTypHO-BJIa)KHO-
CTHbIX B03,l(eHCTBHH npH HcnbITaHHHX B JIa-

60paTopHbIX YCJIOBHHX.

Ope)K,l(e Bcero HCCJIe.n;OBaJIH KHHeTHKY H3-

MeHeIIHH BJIarOCO,l(ep)j{aHHSI npH O,lI,HOMep-
HO::VI BJIaronoTOKe H narpcBe .n;o 90, 120,
180°C. I1cnbITaJIH 06pa311.bI pa3MepoM 70X
X70X70 MM, 70X70X35 1\-IM H 70X70X
X300 MM co CB060,lI,HbIMH OT fH,l(pOH30JI5I-
l1.HH O,l(I-IOH HJIH ,l(BYMSI TOpl1.eBbIMH rpaI-IHMH
70X70 MM. UHKJI «HarpeB-YBJIamHeHHe»
BapbHpOBaJICSI OT 1 CYT. (npH BbICYlllHBanHH
B TCIleI-IHe 7 II, llTO HMHTHpyeT YCJIOBHH
rH,lI,pOCMbma nbIJIH I-Ia pSI,l(e ropHllHX YllaCT-
KOB MeTaJIJIyprHIlecKHX npe,l(npHSITHH).n;O
nepHO,l(a, 06ecnellHBaIOI.lJ.ero cTa6HJIH3al1.HlO
MaCCbI npH YBJIa)j{I-leHHH H npH BbICYlllHBa-
HHH. I1cnOJIb30BaJIaCb I-Ie arpeCCHBHaH no

OTHOllleI-IHlO K 6eTOHY Ha 06bIIIHOM nopT-
JIaH,lI,l.(eMeI-ITe BO,l(a.

OpH CYTOllHOM l1.HKJIe «I-IarpeB-YBlra)KHC-
IIHe» YMeHbllleHHe B,l(BOe aMnJIHTY,l(bI BJIam-

HOCTH B 06pa3l.(ax H3 6eToI-Ia W 6 I1a6JIlO-
,lI,aJIOCb Ha rJIy6HHe 20...25 MM, a Ha rJIy6I-IHe
40...50 MM KOJIe6aI-IHH BJIami-iOCTH He OI.lJ.Y-
LQaJIHCb. B 6eTOHe C W 2 aHaJIOfHllI-IaSI Ka p_
THHa na6JIlO.n;aJIaCb COOTBeTCTBeHHO I-Ia rJIY-
6HI-IaX 80 H 110 MM OT YBJIa)KHHeMoi.i no-

BepxHocTH. OPH YBJIa)KlIeIIHH H BbICYlllHBa-
I-IHH Jl.0 OTIIOCI!TeJIbHOH cTa6HJIH3al1.HH Mac-
CbI YMeI-IblUeI-IHe a MnJIHTY,lI,bI H3J\-ICHeHHH
BJIamHOCTH B 2 pa3a Ha6JIlO,l(aJIOCb ,lI,JIH 6e-
TOlla W6 Ha I'JIy6HlIe 50 MM, a ,lI,JI5I 6eToHa
C \\72 9TOT nOKa3aTeJIb YMeI-IblllaJIC5I He3Ha-
lIHTeJIbHO.

Ho BO Bcex CJIY1JaHX npH 90...120°C HII-

TeI-ICHBIIOCTb CYlllKH MeHbwe HHTelICHBHO-
CTH YBJIamHeIIHH, a npH 180°C 60JIblUe.
AHaJIOrHllHble ,lI,aHlIbIe no.rrYIleHbI B HaTYP-
HbIX YC./IOBHHX (arJIOMepal1.HOHHble cpa6pll-
KH, KOKCOBbIe l1.exH, KOI{COXHMJ11IeCKOe npo-
H3BO,l(CTBO, XOJIO,lI,HJIbI-IHKH npOKaTI-IbIX H

Tpy60npOKaTlIbIX lleXOB H T. ,l(.).
I13MeI-IeI-IHSI npoIlHocTHbIX, ,lI,ecpopMaTlm-

HbIX CBOHCTB 6eTOI-Ia H3Y4aJIH npH 3aMallH-
BaHHH H BbIcYlllHBalIHH. B onbITax Ba pbH-
pOBaJIH BO,lI,OI-IenpOHHl.(aeMocTb 6eTolia
(W2...... W8), npOlJHOCTb Ha CmaTlIe (B 15...
B55), BHl{ KpymIoro 3anOJIHHTeJISI (rpaI-IHr-

aTa"'IOH H MaTepHa.IIbI, xapaKTepH3YIOI.lJ.He-
CH CpaBI-IHTeJIbHO HH3KHM K09cpqml1.HeHTol\-1

TeMnepaTypi-iOrO paClllHpeI-IHSI H MO,l(YJIeM
ynpyrocTH: Kepai\!3HT, 6a3a.%T. .rrHTOH ,lI,0-
MeHHbIH lllJlaK, ra66po), MHI-IepaJIorulJeCKHH
COCTaff [(e:\'\en ra. 13 lIeCI<OJIhKHX cepHHx 00-

pa311.0B HCnOJIb30BanH .n;06aBKY 6eHTOI-IHTO-
BOH r.TIHHbI ,l(JIH npH,l(aHHSI 6eTOHY ,l(eMncpH-
PYlOI.lJ.Hx CB0I1cTB. BeToH C BO,l(OHenpOI-IHl1.a-

eMOCTblO 1\78 CO,l(ep)KaJI KOMnJIeI{ClIYlO ,lI,0-
6aBKY (CC5-0,15 H CHB-0,02% MaCCbI

l.(eMeHTa). ',IT,JIHTeJlbHOCTb HCnbITaI-IHH co-

OTBeTCTBOBaJIa npO,lI,OJI {HTeJIbI-IOCTH BO,lI,O-
HaCbII.lJ.eI-IHH H BbIcywHBaI-IHSI npH3M ,l(0 no-

CTOHI-IHOH MaCCbI.

06I.lJ.ee llHCJIO l.(HKJIOB HcnbITaIlHH 06pa3-
l.(OB Ka)j{,l(OH cepHH

- 200. B HallaJIe nocne

Kam.n;oro l1.HKJIa, a 3aTeM llepe3 Ka)l{,l(bIe 10

l1.HKJIOB 06pa311.bI B3BelllHBaJIH BO BJIa)l{I-lOM
H CYXOM COCTOHHHH. Oepc,l( HaqaJIOM HcnbI-
TaI-IHH H C Hi-iTepBaJIOM 50 l1.HKJIOB YBJIa)K-
I-IeHHH H BbIcYlllHBaHHH onpe,lI,eJI5IJIH Ky6HKO-
BYlO H npH3MeIII-IYIO npOllHOCTb 6eTOI-Ia,
npoIlHOCTb npH paCT5I)I{eIII1H (paCKaJIbIBanH-
e:.vl Ky60B B nOJIO)KeHHH Ha pe6po), MO,l(Y"'Ib
ynpyrocTH (lla OCIlOBe YJIbTpa3BYKoBbIX H

npeccoBbIX. HCnbITaI-IHH), npH1JeM nOMHMO

CKOpOCTH YJIbTpa3BYKOBbIX BOJII-I cpHKCHpO-
BaJIH TaK)Ke xapaKTep HX 3aTyxanHSI [3J.

I13YlleHHe nOJI3YlleCTH 6eTOHa npOBO,lI,H./IH
C nOMOI.lJ.blO Cnel.(HaJIbHbIX YCTaHOBOK, no-

3BOJIHlOLQHX aBTOMaTH4ecKH nO,lI,Jl.epmHBaTb
YCHJIHe cmanIH I-Ia nOCTOSIHHOM ypOBHe H

perYJIHpOBaTb TeMnepaTYPY HarpeBa. OpH3-
MbI YCTaHaBJIHBaJIH B CTaKaHbI, 3anOJIIIHe-
MbIe BO,l(oi'r. ,QecpopMal1.HH H3MepSI"'IH C no-

MOI.lJ.blO HI-I,l(HKaTopOB, BbIHeCeI-IllbIX 3a npe-
,lI,eJIbI CTaKaHOB. B03paCT 6eTona K I-Ialla.rry
HcnbITaHHi-i: COCTaBJIHJI 4...5 Mec, 'I'eMnepaTY-
pa HarpeBa 90°C.

PemHM noaTanllbIX HCnblTaHl1l1: nOCTOHIl-
HaH cmHMalOI.lJ.aSI narpY3Ka O'b=0,3Rb,tem
(1 aTan); HarpY3Ka nJIlOC CTal1.HOI-IapHbIH
HarpcB (2 aTan); HarpY3Ka nJIIOC l.(HKJIH4e.
CKHH HarpeB B Hi-iTepBa.rre 90...20...90"'C (3
aTan); HarpY3Ka nJllOC l1.HKJIHlJCCKOe YBJIa)\(-

HeHHe-BbIcYlllHBaI-IHe (4 9Tan). 0p0,l(OmKH-
TCJlbHOCTb YBJIamHeHI1H H BblcYlllHBaIlH5I B

Ka)l{,lI,OM llHKJIC Jl.JIH 6eToHoB cooTBeTcTBYIO-
I.lJ.eH BOJl.OHenpOIIHlJ.aeMOCTH BbI6HpaJIaCb H3

YC.T\OBH5I 06eCneIJeHIIH MaKCHMaJIbHOH rJIy6H-
IIbI 3aMa'II1BaIlHH. npHlleM Jl.JIHTeJIhI-lOCTb 3a-
MalIHBaHH5'I - 120 If, BblcYlllHBaHH5I - 150 If.

I1pO,l(OmKHTeJIbHOCTb Ka)j{.n;oro 9Tana HcnbI-
TalIHH onpe,lI,eJIHJIaCb BpeMeHeM OTHOCHTeJ1b-



!-IOH cTa6H.rII13au.HH aKCTpeMa.rlbHbIX 3Ha'[e-

[-!Hi! .lI.e(popMal1.nii.
Bcero 6blJIO HC!lblTaHO 60JIec 2 TbIC. 06-

pa311oB, a!laJIH3 pe3YJIbTaTOB n03BOJI5IeT 0 r-

:'leTHTb CJIeJ1.YlOIl.I,ee. XapaKTepHcTHKH 6eTo-

!la, HaH60JIee QYBcTBHTeJIbIlbIe K llHI{JIHlle-

CKHM TeMnepaTypHO-B.TIa)KHOCTHbIM B03,lI,efl-

CTI3HHM, - 3TO MO,lI,YJIb ynpyrocTH 6eTOI-Ia,

Mepa nomY1JeCTH, npoIlHocTb npH paCTH)Ke-
HHH. OpH3MeHHa51 H oc06eHHo Ky6HKoBaH
npoliHocTb OKa3aJIHCb MeI-Iee llYBcTBHTeJIb-

HbIMH (CM. Ta6JI.).
B 06pa311.ax C nOBbIWeI-IHeM Knacca 6eTo-

Ha no np01JHOCTH Ha C)j{aTHe H BO,l(OI-Ienpo-
HHu.aeMOCTH I-Ia6.r1I0;-:(aeTcH MeHbwee CHH)j{e-

HHe npolIHocTH 6eToila npH CfKaTHH H pac-
TSDKCHHH nOCJIe 2.00 llHKJIOB YBJla)j{I-!eI-IHH H

BbIcywHBaIlHH npH 90 H 120°C. O,l(I1aKO

npO(IHOCTb Ha paCTmKeIlHe npH aTOM yMeHb-
maJIaCb B 60JIbWeH CreneI-IH, lleM Ha c)j{a-

THe.

OTHOCHTeJIbI-IaH CTa6HJIH3al1.HH CBOHCTB no-

CJIe MOHOTOI-IHOrO cna,u,a OT>vt:eIlaJIaCb y 6e-

TOHOB I-Ia rpaHHTHOM Il.I,e6I-Ie npH 90...1200"C:

Ebi Rbit

Eb ;
Rbt

CooTBeTCTBeHI-IO

Rbr. t

R
= 0,4 ... 0,6

br

Rb. tern

Rb
= 0,5... 0.8,

r.n:e Eb, Rbt, Rend, Rbr, Rb - I-IaIlaJIbHbIe

Cpe.lI.I-IHe 3HalleHHH M0.lI.YJIH ynpyrocTH 6eTO-

Ha, npOllI-IOCTH 6eTOIla npH paCTmKeI-IHH,

npe.n:eJla BbII-lOCJIHBOCTH, npH3MeI-II-IOH H KY-
6HKOBOH npOllI-IOCTH; Ebt, Rbtt, Rend,t,
Rbr,t, Rb,tem - TO me, nOCJIe MHOrOKpaTI-lO-
ro YBJIa)KHeI-IHH H BbIcYlllHBaHHH.

J.{JIH YKa3aHHbIx OTHOCHTeJIbI-IbIX xapaK-

TepHcTHK K09cpcpHl1.HeHTbI acpcpHI-II-[OnO,lI,06HH

KpHBbIX KHHeTHKH MorYT 6bITb npe,lI,CTaBJIe-
HbI B BH.n:e

Rend. t

R =0.2...0,4.
end

.

Rbt
.

Rbr. t
. (

Ebt Rbt. t

Rb' Rbr
.

Eb
'

Rbt

R d,t ) 1 : 0,75 : 0,5.
end

Mepa nOmYIleCTH npH O,lI,HIIaI<OBOH BCJIH-

IlHIIe CmHMaIOIl.l,Hx lIanpHmCI-IHH yBeJIHllH-
BaJIaCb 3a ClleT nonepeMeIIIIoro YBJIamI-Ie-
I-IHH II BbICYlllHBaI-IHH 60JIee lleM B 5 pa3 no

cpaBHeI-lHlO C HopMaJlbHbIM Te:>mepaTYpuo-
BJIa)KHOCTHbIM PC)KHMOM. Bce HCCJIe.n:yeMbIe
6eToHbI npH TeMncpaType BblcYlllHBaIlHH
90°C npOHBHJIH YCTOHIlHBYlO TeI-I,l(eIIl.(HlO K

cTa6HJIH3al1.HH ,l(ecpopMallHH.
OOCJIe.n:oBaTeJIbHOe Y>KeCTOIleHHe pe)KHMa

BW3WBaeT Y Bcex 6eToHoB YBe.rIHIleHHe ,l(e-

cpopMallHH.
Y,lI,e.rIbHble ,lI,ecpopMau.HH nOJI3YlleCTH 6e-

TOHOB Ha rpaI-IHTHOM I.lJ.e6I-Ie npH llHKJIHlle-

CKOM B03.n:eHCTBHH TeMnepa TYPbI 90°C YBe-
JIHllHJIHCb B 1,4...1,6 pa3a, a npH l1.HKJIHlle--
CKOM B03,l(eHCTBHH BJIamlIOCTH H TeMnepa ,

3 3aK. 38

Bli.u. KpynHoro
3a nOJlHHTeJlH

o

""'"
:r::r:
::>
E-<;,;:
(1)E-<

10(..)<1)
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fpallliT B15
BJO
B55
BI5
B30
B55

llIJlaKOBoe JJHTbe li

Kepa M3HT

fpaHliT B15
B30
B55

C!ln KeHlie npO'lHOCTU oeToHa, %,
Upli BblcYlliliBaHHH, °c

90 120

nocJle I..(HKJIOB YBna}KHeHHH

50 100 200 I 50 I 100 200

Ha CalCaTue
16-17 18-25 16-28 15-21 25-36 30-44
12-14 12-17 12-18 20-24 22-27 25-31
9-15 11-15 13-16 21-24 21-23 18-25
1-4 3-5 3-8 6-10 8-16 10-15

1-3 5-9 4-8
2-3 2-6 4-11

/fa paCTJl CeIlUe
11-18 22-33 21-36 23-26 50-78 66-81
8-15 13-20 18-30 21-27 21-30 24-32
9-19 11-18 18-21 13-25 16-21 20-29

rypbI 90°C - B 2,3...2,,5 pa3a no cpaBIIeHHIo
C nOCTOHHHbIM HarpeBoM ,l(0 90°C.

,IT,J1H 6eTOI-IOB I-Ia lllJIaKOBOM I.lJ.e6I1c H Ke-

paM3HTe 9TH YBeJIH1JeI-IHH COOTBeTCTBeIll-IO

B03pOCJIH 1,6...1,7 H B 2,2...2,4 pa3a.
Ha nepBoM aTane HCnbITaI-IHH ,l(ecpopMa-

l1.HH 6eToHoB I-Ia lllJIaKOBOM H KepaM3HTo-

BOM I.lJ.e6I-Ie npeBbIWaJIH ,l(ecpopMal1.HH 6eTO-

HOB Ha rpaI-IHTHOM I.lJ.e6He 60JIee lleM B 2

pa3a.

HCnbITaHHH nOKa3aJIH, 1JTO pa36poc 3KC-

nepHMeI-ITaJIbHbIX 3HalleHHH MO.n:y.'1H ynpy-

rOCTH, onpe,l(eJIeHHbIX YJIbTpa3BYKQ.BbIM Me-

TO,l(OM I-Ia O,l(I-IHX 06pa311ax B BHcyweHI-IOM

COCT05lI-IHH C YBeJIH1J:eIIHeM llHCJIa l1.HKJIOB

YBJIamHeHHH H BbIcyIllHBauHH HMeeT TeI-I-

,lI,eI-Il1.HlO K YBeJIHlleI-IHlO. OO-BH,lI,HMOMY, aI-Ia-

JIOrHllHaH Ka pTHI-Ia ,l(oJI)KI-Ia I-Ia6JIlO,l(aTbCH H

npH ou.eI-IKe l!3MeI-IeHHH .n:PYrHX xapaKTepH-

CTHK.

009TO>MY KoacpcpHl1.HeHTbI YCJIOBI-IH pa60-
TbI, YllHTbIBalOIl.I,He oc06eIIHOCTH 3KCnJIya-

Tal1.HOI-II-IbIX B03,l(eflcTBHH, He06xo.lI.HMO BW-

6HpaTb Ha OCI-IOBe COOTBeTCTBYlOiIJ,HX COOT-

I-IOWeHHH, npHIIHMaeMbIX C 3a,l(aI-IIIOH 06ec-

nelleI-II-IOCTbIO. HanpHMep, ,lI,JIH HOpMaJIbHbIX

pacnpe,l(eJIeHHH np04I-IOCTH 6eTOI-Ia I-Ia C>Ka-

THe npH 06eCne4eI-II-IOCTH 0,95
. R 1 - 1,64 YI?l b, tern

b. tern

Ybt =
Rb 1 - 1,64 'VRb-j

r,lI,e.Rb H Rb,tem - cpe.n:IIHe 3HalleHHH np01J-
HOCTH .lI.0 H nOCJIe HCnbITaIIHH B YCJIOBH5IX

nonepeMeHHoro YBJIa)KI-IeHHH H BbICYWHBa-

IIHH; 'V Rb
H 'V Rb, tern

- cooTBeTcTBylOI.lJ.He

K09cpcpHl1.HeHTbI BapHaU.HH.
H3MeHeHHH pH nopoBoH )KH,l(KOCTH no

rJIy6HHe npOHCXO,lI,HJIO I-IenpepbIBI-Io. ,IT,JIH 6e-

TOHa MapKH no BO,l(OI-ICnpOI-IHllaeI\WCTH W4

npH BbIcywHBaHHH 90°C nOCJIe 200 l1.HIQIOB

HcnNTaHHH Cpe,lI,HHH BeJIHllHI-Ia pH paBI-!}[-
JIaCb: B HapY)KI-IOM CJIoe TOJII.lJ.HIIOfl 10 MM-

9,9 (HcXO,l(I-IOe pH 12,5); ua rJIy6HI-Ie 10...

20 MM - 10,8; Ha rJIy6H1-Ie 20...30 MM-

11,4 (pH HCnO.rIb30BaHHOfI B 9KC epI-IMCHTax
BO,lI,bI paBI-IO 8).
TaKHM 06pa30M, B nepHOJ1. I-ICnbITaI-IHt'I 6e-

TOH C BO,lI,OI-IenpOHHl1.aeMOCTbIO W4 nOTepH.1J:
CBOH 3aI.lJ.HTHbIe CBoHcTBa no OTHOWeHI-IlO

K apMaType. B HaTypi-ibIX YCJIOBHHX y 6e-

....

TOHOB aI-IaJIOrH1i1l0H MapKH no BO,lI,01lCnpo-
HI-IllaeMOCTH II cooTBeTcTBYIOI.lJ.HX YCJIOBHH
3KCnJIyaTallHH TaKa51 KapTI-II-la Ha6JIlO.lI.aJIaCb
nOCJIe 15...20 JIeT 9KCnJIyaTal1.HI-I. TaKI-IM 06-

pa30M, nOTepH 6eToIloM 3aI.lJ.HTIIbIX CBOHCTB

no OTI-IOllleHHlO K apMaType no rny6HHe 3a-

I.lJ.HTI-IOrO CJIOH oCYI.lJ.eCTBJIHeTCH B Cpe.lI.HCM
co CKOpOCTblO 1,5...2 MM/rO,lI,.

Ou.eI-lKa COOTBeTCTBHH IlHcna ll.I-IK"IOB HC-

nbITaHHH B JIa60paTo,pHbIX YCJIOBHHX cpo-
Ka ICJIym6bI KOH-CTPYKl1.HH aKcn.'IyaTHpylO-
I.lJ.HXCH 06'beKTOB npOH3BO,lI,HJlaCb nYTeM co-

nOCTaBJIeI-IHH pe3YJIbTaTOB KOMnJIeKCa cpH-
3HKO-XHMHlleCKHX I-ICCJle,lI,OBaI-IHfI 6eTOI-Ia 06-

pa311.0B , oT06paI-IIIbIX H3 cYIl.l,eCTBYlOIl.I,I-IX
aJIeMeHTOB H JIa60paTOpIlbIX C I-ICIIO.TJb30I3a-

HHeM MeTOJI,a paCn03I-IaBaI-IHH [4,5].
OpH peKOI-ICTpYKllHH 06'beKTOB B npol1.ec-

ce npOBe,l(eHHH I-IaTypHbIX 06CJIe,l(OBaI-IHII,
KaK npaBHJIO, HMeeTC5I B03MO)KIIOCTb 01'06-

paTb'I-Ie06xo,lI,HMOe KOJIHlleCTBO 06pa311.0B

6eToHa KOI-IKpeTubIx 9JIeMeHTOB ,lI,.'IH YCTa-
I-IOBJIeHHH HX qm3H1<O-:'.'1eXaUHllecKHx, CPI-I3H-
KO-XHMI-IlleCKHX xapaKTcpHcTHK H HX 1-I31V[e-

I-IeHHH no rJIy6HI-Ie. B aTOM CJIYllae JI.OCTO-

BepI-IOCTb BBO,l(HMbIX B paC1JeT napaMeTpOB

npH Ol1.eI-IKe OCTaTOllHoro pecypca KOI-ICT-

PYKU.HH CYI.lJ.eCTBeI-IHO nOBbIlllaeTCH.

BHBnHOfPA HqECKHBcnHCOK
1. OnTliManbHoe npocKTHponaHlie }Kene306eToH-

HblX <PYHAaMcHTOB npH 3a,ll.aHHOM cpOKe HX
3Kcn"lyaTal..(HH / M. B. K p a K 0 n C K H ii,
H. H. 3 a C naB C K H fI, n. B. P H .u. r a H,
H. E. C 0 K 0 n 0 B C K a 51 1/ OCHOBaHH5I. <PYH-
,ll.aMCHTbl H McxaHHKa rpYHToB. - 198b. -
N2 5. - C. 6-8.

2. 3a.u.a'lH nep05lTHocTlIoi1 onTliMH3al..(HH }KC-
ne306eToHHbiX KOHCTPYK1.\Hii npH Y'leTe HX
cpoKa CJIY}K6bl / M. B. K p a K 0 B C K H ii,
H. I- . 3 a C n a B'C K H H, n. D. P H .u. r a H,
H. E. C 0 K 0 Jl 0 13 C K a 51 It HJB. nY30B. Ccp.
CTp-no H apxliTeKTypa. - 1985. - N2 10. -

C. 20-24.
3. 3 a C JI a B C K H if H. H., <I> P H .II. r a H n. 5.,

C 0 1\ K 0 B a C. J],. J],onrOBeQHOCTb 6eTOHa H
}KcJIe306eTOHHbIX KOHCTPYKI..(Hfi 13 YCJIOBH51X
nonblllIeHHblX Ter.mepaTYP H BJIa>KHOCTH II
J],onfOnC'lHOCTb CTpOHTeJlbHblX KOIICTPYK1.\Hfi
H MaTepHanOB. - KueB: BY,ll.UBeJlbHHK, 1973.-
C. 7-13.

4. 06 H3MeHeHHH CTpYKTypHblX xapaKTepHCTHK

MaTepHaJlOB Ha OCHOBe Mo.u.eJlbHbiX npeAcTal3-
neHuH npol..(ecca CTapeHH51{ O. n. M 'l e.u. n 0 B-
neT p 0 C 51 H, B. 10. J], Y 6 H H I..( K H 11, A. r.
On b f H H C K H 11 U AP. II M3B. BY30B. Cep.
CTP-BO li apxHTeKTypa. - 1972. -.N'2 5.

5. 0 uporH03HpOBaHHH AOJIrOBe'lHOCTH .6eToHa
MerO,ll.0:\1 pacn03HaBaHH51 06pa31..(0B l O. n.
M'l eA n 0 n-n e T p 0 C 51 H, B. 10. J], Y 6-
1\ 11 1.\ K H fl, H. H. 3 a C JI a B C K H 11, B. n.
q e p Ii 51 B C K Hit" H3B. BY30B. Cep. CTP-BO
H apxHTeKTypa.

- 1976. - N2 7. - C. 66-69.
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B. A. K"EBLI,OB, A-P TeXH. HaYK, npocp. (HI-1I-1>t<6); A. A. npOKOnOBI14,B. B. PEnEKTO, I<C!iHAJ..1AaTbl TeXH. HaYK (Kyi16blweB.cI<'J..1J;! I1H>I<eHepHO-CTpOJ..1TeJlbHbIH J..1H-T)

BnM HMeTpeL4MH no KOHTOKTY nonKM C pe6pOMM
HO HecYL4YIO cnoc06HOCTb KOHCTPYK4M 

O.ll.IIH\iI H3 IlaCTO BCTp tli:lIO HXCHJl.ecpeK-
'rOB H3rH6aeMbIX )KeJIC306eTOlIHbIX KOI-ICT-

PYKl1.HW 0-oGpa3I-IOrO, TaBpOBoro H .lI.BY-
Tanp080ro CeIleHH5I (nnHT H 6anOK) HBJIS!-

IOTC5I Tpem.IiHbI no oKOHTaKTY nOJ1l<H C pe6-
paMH HJIH CTeHKOH. ,IT,.lm OIl.eIIKH CTeneHH

BJIHSIIIHH 9'1'01'0 ,n:e(jJCKTa lIa Hecy ylOcno-

C06HOCTb 9KCnJIyaTHpyeMbIx KOHCTPYKl1.HH
R KYHOblIUeBCIWM HII)j{eHepilO-CTpOH'reJIb-
IIOM HIICTIITYTe COBMeCTIIO C HYIH)KE
nI)QI3C,lI,eHbI HCCJIe.ll.OBaIIHH, KOTopbIe BKJIIO-

qa.m'I paClleTlIblii alIa.lII13 nml5IHHH TpeI.lJ.fJH

H HCnblTallH5I OnbITlibIX 0.:ipa3Il.OB.
3aAaIla p3ClJeTtJOro aHaJIH3a - nOJIYIlC-

III1e KapnIHbJ B.rIHSIIIH5I Ha I-IanpmKellllO-
lI. eQwpMHj)QB3lIHoe COCr05IIIHC nO.TIl<I-I H pC-

oep pa3mflllloro p3CllonOfKellHH TpeUJ.HH B

cepe.:(I-lJ[e nponeT3 (pl-IC. 1 ,a), I-Ia onop-
IIblX YllaCTKdX (pHC. 1,6) npH OTCYTCTRHI!
H HanWlHH apMaTypbI, CBSI,3bIBaloUJ.eH pe6-
po H nO.lmy. DbIJla HCnO.ilb30SalIa Mo.n.eJIb
B BH,lI,e ynp)THX KOllelJllhlX 3JIeMeIITOB-

IIpSIlvlOyro.TJblIbIX nn3CTHllOK H CTep)!{lJeH
(pac. 1,0).

JJ.JI5I I!3Yll(,IIHH fJJIH5:!HlUI TpeI.lJ.HH Ha 130-
,

n.'IelJCIIHC nomm lllHpmwfl bj B pa60TY
CBSI.3b Me}KlLY pe6raMH H nOJIlWH B MO,lI,e-

JIH oCY1lleCrI3.'ISI.lIaCb KOIITaKTHbIMH CTep}[(-
H}IMI.J C 3a.n.311IIOH flOll.a rJIHBOCTbIO. Pac-

cMarpHBaJIOCb 3arpY}I(CIiHe cOCpe,lI,OTOIleH-
HbIMH CH.TJdMH no pcGpaM B TpeT5IX npoJIe-
Ta (lj3) H paBHoMepHo pac!;)e)l.C.'ICHlIOJ1
HarpY3KoH no nJIOCI<OCTH !1('J1!GI.

XapaKTep pacnpe.n.e.lIeIlH5I KaC3TeJIbHbIX

Hanp5DKeI-lHH LXy no KOIiTaKTY nOJIKH 11

pe6ep H C)I<HM31OUJ.HX I-I3npmI{eHHH (Jy no

WHpI'JHe nonKH B 6C31J.ecpeKTlIoM 9JIeMeHTe

Ii aneMCIITe C TpeUJ. IHofl 13 30He IlIICToro

H3rH6a CBH.lI.eTe.TJbCTByeT 0 TOM, llTO Tpe-
I.lJ.HHa ua cpe.n:HeM yqaCT!(e npOJIeTa He

Bbl3bIBaCT CHH)KeHHH npOllnOCTH. 3TO

06'b5lCH5IeTCH TeM, llTO OCHOBIIoe nepepac-

npe,lI,eJIeJ-me yCHJIHH Me)l(.n.y nOJIKOH II pe6-
paMH npOHcxo.n:HT Ha KOHlleBbIx Y4aCTKax
3a CIleT ,l(eHCTBIIH MaKCHManbHbIX Kaca-

TeJIbI-IbIX nanpHmelIHH (pHC. 2,a), H nOJI-

Ka no-npe)I<HeMY BOBJIeKaeTCH B pa60TY,
nOCKOJIbKY lleJIOCTHOCTb CelleHHH lie Hapy-

weI-Ia (pIIC. 2, 6).
B 9JIeMeHTe C KOIITaKTHbTMH' TpCI.lJ.IIHaMH

B 30HC ,lI,eHCTI3HH nonepeIlHbIx CHJI cmHMa-

IO HeHanpH)I(elIHH Ha nOJIKY nepe.n.alOTcH
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3a CIleT .n.eHcTBHH KaCaTeJIbHhIX Hanp5DKe-
!-IfIH TOJIbKO B cpe.lI.HcfI llaCTH nponera

(pHC. 2,a) II )j{eCTI<OCTH CBH3YlOI.lJ.eii apMa-
TypbI B' TpeI.lJ.HIIi:lx. C YBe.m.:rlIeHHeM nO,l(aT-
.1I1mOCTH CB5I3YIOIl.J,eH apMaTypbI nOJIKa no-

CTenelIIIO BbIK.rnOIlaeTCH H3 pa60TbI 3a CIleT

YBeJIHlJeHHH lIepal3lIOMepi-iOCTH pacnpe,lI,eJIe-
IIHH C)I<HMaIO HX HanpH)j{eI-IHfI no ee lllH-

pHlIe (pHC. 2,6). B 9TO cJIYlJae KOHTaKT-
HbIe TpeI.lJ.HlIbI ,lI,O.rnKHbI npHBO)l.HTb K 3a-

MeTHm.-IY ! CHH)KeHHlO lIecYI.lJ.eH cnoc06HocnI
3.rIeMeHTOB C apMHpoBaHHeM, 6JIH3KHM K

rpaHwIlIoMY.

3KcnepHMeliTbI 6bIJIH npone.n.elIbI Ha

OnblTHhlX 06p33Il.aX Il-06pa3lIoro CellelIHSI

.E:JIHHOH 1500 MM, lllHpHHOI 1 500 YlM 6e3

npc,lI,BaIHITeJIbHoro HanpmKeHH51. TO"1Il.J,HlIa
nOJIKH - 16 MM, pe6pa - 4 I :VIM. Opo-
!J.OJIbHaH apMaTypa B pe6pax - ,l(HaMeT-

pOM 16 YlM I(JIacca A-III, HX apMHpOBaI-IHe
6JIH3KO K npe,l(eJIblIoMY. DbIJIH HCnbITaHbI

TPH THiIa 06pa3uol3, OT.rI'HllalOI.lJ.HXC5I npo-
IteHTO:VI ap:vJHpOBaI-IHSI KOHTaKTa nOJII<H C

pc6po (n'l. Ta6"'1.). YacTb H3 HHX He

HMeJIa .lI.ccpeKTOB, B OCTaJIbIlbIX 06pa30BbI-

naJiHCb KOHTaKTHhle TpetUHHhI !-fa Cpe,lI,HCM
YllaCTKe npOJIer H I1a O/IO)HIbIX Y'laCTK3X.
rIPH H3rOTOBneHHH B ofipa:':HtbI 3aK.1Ii:I,lI,bI-
BaJII! npOMac.rleHIIYIO n.;reIIKY, KOTopaH noc-

JIe Ha6gpa oeTOIIO:V1 npOllIJOCrI-I H3I3JIeKa-
JIaCb - TaKHM cnOCOOOM H:"vlHTHponanIl
06pa30RaHHe TpelitHil.

O,lI,HaKO TpeI.lJ.HlIbI 110 KOIITaI<TY pe6ep II

nOJIKH MorYT B03HHKaTb lIa onopHbIX YlIa-
CTKax B npH B03,lI,eHCTBI1I1 BlIelllHeH Ha-

rpY3KH. ,QJIH H3YlleIIHH- npou.ecca HX 06pa-
30BaIHIH 1faCTb 06pa3110fJ ffcnbITbmaJIH C

npHJI01KeHI1eM rpY30B n TpeTHX npOJIeTa

TaKHM) 06pa30M, 1JT06bl pa3pYlllCHHlO 1I0p-
Ma.lIbHbIX ceIlellHH npe.n.weCTBOBaJIO I.l05lB-
JIeIIHe CHJIOBbIX TpeI.lJ.HH (CM. cxeMY 1 B

Ta6JI.). OCTaJIbHbIe 06pa311bI HcnblTbma.rm

cocpe.n:oToIlellHofi CHJIOH B cepe.n:HHc npo-
"1eTa (cxeMa 2).
OpB HcnbITaHHH 06pa311oB MapoK 5,LLH,

lJ,H, ,Q no nepBoH cxe:\1e npH HarpY3Ke 0,.6...

...0,65 pa3pYlllalO eH06pa30I3bIl3a.'IHCb KOII-

TaKTHbIe TpeI.lJ.HHbI Ha KOHlleBbIX YIlacTK3x 13

HanpaBJIeIlHH OT onop K TOIlKaM npHJIO-
}l{eHi-IH HarpY3KH C nOC.TJe.n.YlOIl.J,HM pa3py-

:a
!::
U
is:

I 1'lI.H -I 1,6 22,50 27,83
.!1.H-1 22,00 27,67
hjUf-2 19,50 24,65
JU-I-2 19,50 25,63
fJD.H-3 15,50 22,16
.LLH-3 20,00 22,08
-

I,lL-! 0 21,00 24,38
.Ll- i 20,50 23,48
I3.il-2 21,00 26,60
LI.-2 21,00 25,61

G,Qf1-1 2,4 20,00 24,34
lI.f1-1 23,00* 23,86
I3L1.f1-2 22,00 26,01
.u.f1-2 25.00* 25,39

2 IJLI.-ly 0 48,00** 49,28
LI.-Iy 47,00** 48,48

I3D:f1-ly 2,4 '16,00** 44,52
Ll.f1-1 Y 41,00* 46,07

'" t<:

::<:is:
Q):I:
Xro
UE-

MapKa
06pa3 a

,

\0
"'Q)
E-o.
:<:
",u

o

is:
a:::

0:<: _

:>::1::;::<:
00

::ir::P.

,

'"

'"

P.t<:
<'0",

 S":<::r
1: Q :<:

-"'P. -

.Qa t::t::  _O

o ;;: 5:! c..

I:r:
S" go :::::

<'02. -

a;:;c-ic.
;>. :>.t::
P.P.is:
"' 'T'co ro-- .....:
Q.. :::U 00

tt: >:::

"'00
S"t::a3
Q",,,,C)
a::t:@::t: :r:

;>.;;':'1::; :>::

5c..1
P.p'1:( 0 -

il 
", <l>f-<t::
ro"'P.<l>E-
C!..:I:r::::ac..

0,81 22,79
"- 0,99

0,80 23,09 0,95
0,79 20,41 0,96
0,76 21,00 0,93
0,70 18,40 0,84
0,91 18,28 1.09

0,86 19,68 1,07
0,87 19,00 1,08
0,79 21,91 0,96
0,82 21,06 1,06

0,82 20,66 0,97
0,96 23,95 0,96
0,85 21,75 1,01
1,00 24,88 1,00

0,97 49,28 0,97
0,97 48,48 0,97

1,03 44,52 1,03
0,89 42,18 0,97

* 2-t'i THn pa3pymellH5J no c}!{aTofi 30He pe6pa.** 3-t! THn pa3pyweHIHI 01' TCKyqeCHI npOJl.OJIbHoti apMaTypbI, B OCTaJIbliLIX 06pa3u.ax _ I-fl TImpa3pymeHH51 110 C}K3TOii 301-le pc6pa C npe,ll.Bapl1TeJIbHblM pa3pyweHl1eM ero !WHTaKTa C nOJ!lwiLG..J.II 11 [ LI.- 06P33 bl 6e3 Jl.cq)eKTOB; Ll.H H LI. - 06pa3 br C Tpern.HHaMH Ha cpe,'1.HeM ytIacTKeIIpOJIeTa; Ll.f1 - TO )!{e, H3 onopHblX yqaCTKax.
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ITIPHC. I. PacnOJIO.>KCHHC KOHTaKTHblX TpC HH(a, 6) H nJiaCTHH'iaFO-CTCPlK-Hcnan paCqeTHan MO eJIbn-06pa3Horo 9J1CMeHTa (8)
1 - KOliTaKTilbie Tpelll,HlIbl; 2, 3 - ynpyrHo KOHe'HIble 3J1CMellTbl COOTBeT-CTBCIIHO nOJlKH H pe6ep

a)
,

'Lx,

PUC. 3. CxeMa YCHJIHii n CeqeHHIi C HOpMaJIbHOii Tpe HHoii o(a) H nOCJIC (6) o6pa30naHHn Tpe HHno KOHTaKTY pc6pa H
nOJIKH
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ll1eHHeM C}Ka rofl 30IlbI (1 nm pa3pYllle-

HH5I). 06pa311.bI MapOK QO, HCnbITaI-IHbIe

no nepBoH cxeMe, pa3pywaJIHCb no CfKa-

Toli 30lIC (2 nm pa3pywcHHH). Bce HC-

nblTaHHbIe no BTOpOH cxeMe 06pa311.bI
pa3pywH"1HCb OT TeKyqeCTH npO,lI,OJIbI-IOH

apMaTypbl pe6ep C noc.fIe.D.YIOIlJ,HM pa3py-
lIleIUIeM 6eToHa 6e3 lIapywcHHH KOI-ITaK-

1'a nOJII<H C pe6paMH (3 Tim pa3pYllle-

Him)..
CpaBlIemIC pe3YJIbTaT013 HCnbITaI-IHIi no-

Ka3aJIO, llTO npOlIIIOCTb OOpa311.0B C

KOIITaK I'I-IbIMH TpCI.lJ.HHaMH B Cepe,l(HHe
npOJIeTa lie CHH3HJIaCb no epaBlIeHHlO C

OC3,lI,ecpeKTHbIMH 06pa311aMH. PaCXO.>I<.I1.eI-IHe
MC)j{.I1.Y onbITHblMH pa3pYlllal0ll.(HMH Ha-

rpY3KaMH .D.ecpCKTHbIX H 6e3.D.ecpeK1'HbIX
06p a311.0B lIe npeBbIlllaeT +5 %. TaKHM

06pa30M, :\10)1(1-[0 ClJHTaTb, 4'1'0 TpellJ,HHbI

no KOIITaKTY 1I0JIKH C pe6pamr npH .I1.JIH-
lIe I-Ie 60JIee 1/3 npOJIeTa He BJIHHlOT Ha

npOlflIOCTb aKCnJIyaTHpyeMblx KOHCTpyK-
ILHH.

Tpell.(HI-IbI no KOHTaKTY nOJIKH C pe6pa-
MH Ha KOHl1.eBbIX YIlaCTKax npOJIeTa CIIH-

)j(alOT npOlllIOCTb HOpMaJIbHbIX celIelIHH.

XapaKTep H CTeneHb HX BJIH5II-IHH 3aBH-

CRT 0'1' Toro, KOr,l(a OIII-I n05IBJI5IlO1'C5I-

.D.O 3arpymeHHH (TeXHOJIOrH4eCIme) H.rII-! B

npOLlecce 3arpymeI-IH5I nOCJIe 06p a30BalIMH
1I0pMaJIbHbIX Tpell.(HH B peGpe (CHJIOBbIe).
TIpOlIHOCTb HOpMaJIbHbIX CelleI-IHH B cpe}l-

,

3* 3aK. 38

....

PHC. 2. Pacnpe eJICHlleHanpnlKCHHfi
a - KaCaTeJIbHblX no KOHTaKTY nOJIKH H pe6pa (cc'IeliHe I-I.
CM. pHC. I); 6 - HOpMaJIbHhlX C)KHMaIOIlI,HX no llIHpHHe nOJIKH
(ceqellHe II-II, CM. pHC. 1);
1 - C :meCTKHMH KOHTaKTHhIMH cTep:mH5IMH; 2 - rrpH nOAaTJlH-
BOCTH KOHT3KTIIbiX cTep:mlleti B 30llC nOnepCqHblX CHJI 4,5X
X 10-9

M/H; 3 - TO :me, 9,0'10-9 M/H; 4 - npH OTcYTcTnHu
KOIITaKTHhlX cTep:mIIeti B 30He IIonepc'lHhlX CHJI; -'-.- - 3JIe-
MellThl 6e3 TpCIlI,HII;

- - - - C Tpelll,HHaMH n cepejl.HHe npo-
neTa; - C Tpe HHaMUlIa onopHblX Y'laCTKax

nerI lJaCTH npOJIeTa 06p a3110B C TeXHOJIO-

rI-llIeeKH\'1H TpeWHHal\UI Ha KOI-Il1.eBbIX Y1Ja-
CTKax CHH)KaeTCH Ha 7...16% no cpaBl-Ie-
I-IHlO C 6e3,l(ecpeKTHbI IH 06p a311aMH.
AHaJIH3 PC3YJIbTaTOB HCnbITaI-IHH nOKa-

3blBaeT, IITO 9TO CBH3aHO C YMelIbWeI-IHeM

CTel1eHH BKJII01JeHHH nO"1KH B pa60TY 3a

CIleT YBeJIHlleI-IHH HepaBHoMepHocTH ,l(e-

cpOpMallHH H cmHMalOI.lJ.HX nanpmKelIHH
no ee lllHpHHe. CHH)j{eHHe K09cl)cp HUHeHTa

nOJIHOTbI anlOpbI HOpMaJIblIbIX HanpH)I{e-
IiHl1 no lllHpHI-Ie nOJIKH B ,l(ecpeKTHoM 06-

p a311.e COCTaBH.rIO 31 %. CJIe,lI,OBaTeJIbHO,
npoBepKY npOIlI-IOCTH IWpMaJIbI-IbIX ce!Jc-

IIHH 9JIeM:eHTOB 0-06pa3Horo TaBpoBoro
I-! ,lI,BYTaBpoBoro Ce1JeIIHH C' BH.D.HMbIMH

TeXH0.10rHIleCKHMH KOHTaK1'HbIMH TpellJ,H-
HaMH IIa KOHlleRbIX yllacTKax npOJIeTa

CJIe,l(yeT npOH3BO,lI,HTb no MeTO.D.I-!Ke lIOpM

npoeKTHpoBalIHH C BBe,l(eHHeM B pacIleT-
IIble cpOPMYJIbI YMeI-IblllelIlIOI1 llIHpHI-IbI

,

nOJIKH b
f onpe.D.eJIHeMOH no cpopMYJIe

b; = 2,08 bcn ' (J) + b, (1)

r,lI,e b CD - Be.TfH1JHI-Ia CBeCOB nOJIKH, BBO-

,lJ,HMaH B COOTBeTCTBHH C HopMaMH npo-
eKTH])oBaHH5I; CD - K09cpcpHl1.HelIT nOJIHOTbI

amOpbJ I-IOpMaJIbHbIX lIanpHmeI-IHH B nOJI-

KC no ee lllHpHHe, onpe,l(eJIHeMbIH paC1JC-
TOM C Y1JeTOM nO,l(aTJIHBOCTH apMaTypbI
no cxeMe (pHC. 1,6); b - WHpHHa pe6pa.

Op01JHOCTb HOpMaJIbHbIX CelleI-IHH KOI-ICT-

PYKl1.HH C }laHHbIM ,l(ecpeKTOM (6e3 YlleTa
nO,lI,aTJIHBbIX CB5I3eH 3a ClleT apMaTypbI
nOJIKH H nOnepe1JHbIX pe6cp) opHeHTHpo-
BOllHO MO)j\HO npHHHMaTb cHH)j{elIlIOH Ha

15%.

CpaI3I-IeHHe OnbITHbIX H TeOpeTH1JeCKHX

BCJIJ1lIHH pa3pYlIIaIOI.lJ.HX HarpY30K 06pa3-
IWB, HCnbITaI-IHbIX no I-H cxeMe 3arpY)Ke-
HHH, B KOTOpbIX B npol1.ecce 3arpY)j(eHHH
npOHCXO,l(HJIO 06pa30BaHHe KOHTaKTlIbIX

TpeI.lJ.HH, lIoKa3bIBaeT, ll1'O TeopeTHIlecKHe
BeJIHIlHHbI, nOJIY1JeI-II-Ible B COOTseTCTBHH

C cYI.lJ.ecTBYlOI.lJ.eH MeTO,lI,HKOH paclleTa H3-

rH6ac:vIbIX 3JIeMeI-ITOB, B Cpe,lI,HeM I-Ia 18%
60JIbllle . onbI rHbIX.

TIpO,l(OJIbHble ,lI,ecpopMal1.HH 6eTOI-Ia B

oKaToH 30He pe6pa na aTanax, npe.D.me-

CTBYlOI.lJ.HX pa3pYllleHHlO, COCTaBHJIH ,lI,.rw

9THX 06pa311.0B 100.10-5...180.10-5
H 6bI-

JIH CYI.lJ.eCTBeI-IHO MeI-Ibllle, lleM B ,lI,PYrHX.
AI-IaJIH3 nOKa3aJI, llTO 9TO pe3YJIbTaT BJIH-

HHHH pa3BHBaIOI.lJ.HxCH B npOl1.eCce 3arpy-
)KeIIH5:! KOI-ITaKTI-IbIX TpeI.lJ.HH. OOCJIe nOHB-

JIenHH 1I0pMaJIbHbIX TpeI.lJ.HH B pe6pe B ce-

lIeHHH, r,lI,e O,l(HOBpeMeI-IHO .D.eHcTByeT MO-

.MeHT H nepepe3bIBaIOI.lJ.aH CHJIa (pHC. 3,a),
KaCaTeJIbHble HanpHmeHHH cOCpe,l(OTallH-

BalOTCH B C)I{a1'OH 30I-Ie Ha,lI, TpeI.lJ.HI-IaMH.

TIoCJIe,l(YIOI.lJ.ee I-IapymeI-IHe KOI-ITaKTa

nOJIKH C pe6paMH H BbIKJIIOIIeI-IHe ee H3

pa60TbI npHBO,lI,HT K YBeJIHIleHHlO BbICOTbI

19



Cil(aroH 30Hbl H C)l\aTHIO BepXIJei1 GaCTH

HOllMaJIbHO[1 TpelIUIHb[ (PI1('. 3,6). npH
3TOM KaCaTeJIblibIe HanpmKeHHH B 1I0p-

MaJIbHOM ceIleHHH C TpeI.lJ.HHOM KOI-Il1.eHTIH:I-

PYlOTCH B pe6pe B 30IIC I-Ia,lI, rpaI-IHueH
nepBOHatJaJIbHOrO pacnpOCTpaHelIHH Tpe-

IIUlIIbI. [lOCKOJIbKY nJIOlUaAb 9TOH 30HbI

3a ClfeT BbIKJIlOtJeI-IHH IIOJIKH H3 paGoTbI
3HallH reJIbllO MeI-Ibllle lIepBOI-IallaJlbHofl, TO

peJIHIHIHa KaCaTeJIbHbIX HanpmKeI-IHH pe3-

KO B03paCTaeT. OOJIara5I, IlTO pa3pylllc-

IIHe 6eTOlla C)!{aTOH 30I-I bI B 3TOM c.'1Y1Jae

6Y,l(eT npOHCXO,ll,HTb B MOMeI-IT, Kor,ll,a

r.-1aBHbIe OKHMaIOI.lJ.He HanpH)KeHHH Chc

,l(OCTHrIIYT neJIHIlHHbI R b, MO)KI-IO 3anHcaTb

Rb = " "V ( " ")' +  xY'(2)

r,lI,C O"yu- npO,lI,OJIbI-Ible C)KHMaIOllJ,He I-Ia-

npmKeHH5I B 6eToHe C)KaTOH 30Hb!; Txy-

MaKCHMaJIbHble KaCaTeJIbI-IbIe Hanp5liKeHHH

B C)KaTOH 301Ie.

COrJIi:lCIIO n. 4.11 ClhIll 2.03.0]-84 Ii

cxeMe (pHe. 3,6), T."y  O)KHOonpe..'l.e.TJHTb

no cpopMYJIe

3
Txy = 2

Q
b ho £-r

' (3)

rJ1C Q - nonepe'lII a5I CHJIa OT ,lI,efIeTBYIo-

Ha BP.HX CCCP

lllCH Harp)! H<H;  "t '- OTIiOCHTe.rIblla51 BhI-

('cna CfKaTOH 30HbI, B 1\0rOpOH KOHll.eI-IT-

PHPYlOTCH KaCaTeJIbHble HanpH)KeHH5T, H

KOTOpa51 onpe,l(eJIHeTCH no 3aBHCHMOCTH

(161) CIIHn 2.03.01-84 npH nOJIHOM

yqeTe CBeCOB nOJIKH.

Pa3,l1,eJIHB 06e'llaCTIi q)()PMYJlbI (2) IIa

O"Yll
Rb H IIPHHHB Yb4=

Rb
'

1I0CJle IIpe06-

pa30BaHHH C YlleToM (3), no.rIYllHM

Yb4=1-(1.5 Rbb  )'(4)

me "Vb4
- K03cpcpHl1.HeHT YCJIOBmI pa60TbI,

YIlHTbmalOllJ,HfI BJIHHI-IHe ,lI,ByxOCI-IOro

CJIO)IUloro I-IanpH)KeHI-IOrO COCTOHHHH

«C)KaTHe-paCTH)I{eI-IHe» I-Ia npOllI-IOCTb oe-

TOHa C)!{aTOH 30I-IbI.

TaKHM 06p a30M, eCJIH xapaKTep 06Ha-

PY)KeI-IHbIX npH 06CJIe.n.oBaHHH TpeI.lJ.HH no

KOHTaKTY pe6pa H IIOJIKH CBH,lI,eTeJIbCTBY-

eT 0 TOM, 1\TO OI-I"H n05lBHJIHCb OT rJlaB-

IIbIX paCTHrHBalOllU1X HanpH)!{eI:lHH, H B

pe6pc HMelO rC5I TpeI.lJ.HllbI OT BI-IeIllIIeH I-Ia-

rpY3KH, TO onpe,lI,eJIeI-IHe I-IeCYI.lJ.eH cnoc06-

1I0CTI1 HOIHla.rIbHbIX CelleI-IHH npOH3Bo.n.HT-

e51 C npHHHTHeM lllHpHHbI CBeCOB nOJIKH

B COOTBeTCTBHH C ( 1 ) H BBe,lI,eHHeM K

paCIleTI:IOMY conpOTHBJIeHI1lO 6eTOHa K09cp-

q:JHl1.I'IE'IiTa y /'4, 0Ilpe,lI,c.:'I5Ie,wro no cl)Op'
:\ly.lIe (4).

PacIleT c.:'Ic.n.yeT BeCTH Me I"O.n.OM noc.ne.

.rrOBaTe.rIbHbIX IIpH6J1IUKCHHH, C YlfeTml

KOIIKpeTIIOH cxeMbI 3arpy)!{eIIH5I.

ConOCTaBJIeIIHe OnblTi-ibIX pa3pYIllaIOUUIX

I1arpY30K C TeopeTHlIeCKH;\1H, no.rrYIlemlb]'

MH H3 paClfeT3 no IIpe,[J}IOi-KemlOtl MeTO'

J1HKC (PTII B Ta6.'IHlle), .n.aJIO ,xopOIllIle

pl'3y.'1bTaTbI.

BbIBO)l.bI

TpellJ,HlIbI no KOI:ITaKTY nOJIKH C pe6pa-
MH Ha cpe.n.I-IeM YIlaCTKe npOJIel a He Bill!'

HlOT Ha npOllHOCTb np0,lI,OJIbHbIX pe6ep

KOHCTPyKllHH.

KOHTaKTI-IbIe TpeI.lJ.HI-IbI Ha KOHuel3b1X

yqaCTKaX CI-IH)I{aIOT npOllHOCTb IIop:v!aJIb'

I1bIX Ce1JeI-IHH 3a CIleT IlaCTHIlHoro BbIK.'lIO'

1\eI:lHH IIOJIKH H3 pa60TbI Ha cpCJ1HeM

yqaCTKe npOJIeTa H KOHlleI-ITpallHH Kaca.

TCJlbHbIX IIanpH)KeHHH B C)KaTO[1 30He 6e.

TOHa IIPH pa3BHTHH KOHTaKTIIOll TpeIUH'

IIbI B npOlleeee 3arppKeHHH. Pa3pa60r3H.

IIble pel<OMeH,lI,all l1H n03B0JI51I0 r OlleHI1Tb

IIPH 06e.1e.ll.OBaIlH5IX npOlIIIOCTb KOlICTPYK-

l1.H!:I n-06pa3I-IOrO, TanpOBoro H ,l(BYTaBpo'

BOl'O ceIleIIHH C KOIITaKTIIbIMH TpeIllHH3MH

lIa KOHlleBbIX YllaCTKax.

KOHBe ep-CTaH

YmlBepca.'1bI-IbIH HaK.'10HHO-3aMKHyTbIH
KOHReHcp-craH npe)J.CTaB.rIHeT C060H KOM-

n aI<TIIYIO TeXIIOJIOrH1JeCKYIO JIHI-IHIO, Ha KO-

ropOH MO)I<IIO H3rOTOBJIHTb lllHPOKYlO I-IO-

MeHKJIaTYPY H3.n.eJIHll H3 TmKeJIoro H JIer-

Koro 6eTOHa C MaKCHMaJIbHbIMH pa3-

MepaMH 6,6X3,OXO,4 M. KOHBeHep COCTO-

I! r H3 cpOpMOBOIlIIOH BeTBH C Ha60pOM
060py.n.OBaHHH ,lI,JIH BbIIIOJII-IeHH5I TeXHOJIO-

rHIleCKHX onepallHH H ,l(BYX 1l1.eJIeBbIX Ka-

Mep TepMo06pa6oTKH HenpepbIBHoro ,l(eH-
CTBHH, paCIIOJIO)KeHI-IbIX napaJIJIeJIbHO <pop-
MOBOlliiOH BeTBH HIUKe ypOBHH nOJIa l1.exa

H HMeIOIll,l'IX pa3Hoe 3arJIy6JIeI-IHe.

TpaHCnOpTI-Ia}I CHCTeMa BKJIlOllaeT B ce-

6}J ,lI,Ba nO,lI,'bCMHHKa-CI-IH)KaTeJIH, nO,lI,BeC-

HOH rOJIKaTeJIb, TOJIKaTeJIb cpOpMOBOlIIlOH
BeTHH H 30 nO,lI,.n.oHoB-saroHeToK C YCTa-
HOI3JICHHbIMH Ha HHX cpopMaMH. KOHBeHep-
H)'IO J!HIIHIO 06CJIy)!<HBaeT 6pHra.na 113

meCTH llC.'10I3eK. Ha HeH H3rOTOB.'1HIOT Ha-

ppKHb;e H BHYTpeHI-IHe CTeI-IOBble naHeJIH,

CreI-IbI )KeCTKOCTH. .rIeCTHHIlI-IbIe MaplllH H

IIJIOI.lJ.a,l(KH, a TaK)Ke .lI.PYrHe )Kelle306e-roI-I-

Hble H3,l(eJIHH. 060Py,aOBaI-IHe KOImefiepa-

CTaHa n03BOJIHeT BeCTH YKJIa.n.KY, pacnpe-

,lI,eneHHe H OT,l(eJIKY nOBepXHOCTH H3,l(eJIHH

H3 >KeCTKHX, YMepeI-II-IO >KeCTKHX H no-

,lI,BH>KHbIX 6eTOHHbIX CMecell.

Ero TeXHHlleCKaH xapaKTepHCTHKa CJIe-

,lI,YIOI.lJ.aH. [O,l(OBOll BbmYCK np0,l(YKl1.HH

28514 TbIC. M3
, rO,l(OSaH Bblpa60TKa Ha

O)J.HOro pa60llero 32,9 TbIC. p., CpOK OKY-

naeMOCTH KanHTaJIbHbIX BJIO)KeI-IHll 2,4 ro-

20 .....> I

,lI,a, peI-ITa6eJIbHOCTb 29,4%, 3aTpaTbJ I1a

1 p. TOBapHoH np0,l(YKllHH 0,79 K., cpOHJl.O-

OT,l(a4a 1,66 p. 3KOI-IOIYIHQeCKHH 9cpcpel\T-

78,1 TbIC. p. B 3aBHCHMOCTH OT HOMel-Jl\.lJa-

TypbI Bbm:ycKaeMbIx H3.l1.eJIHH.
H 3 Z 0 T 0 B II Tefl b -.OnbITHblii JlteXQ-

HUlieCKUU saBoiJ rflaBlrtoCnpo;ltCrpoiLllaTe-
puafloB (127411, MocKBa, Jl.-lluTpoBcKoe

UlOcce, 157), BHeiJpeH CTaH Ha KOJlt6uHa-

Te )l(EK M 2 TOZO 'JICe ZflaBKU, (109428,
MocKBa, PR3aHcKUll npocn., 26).

6eTOHOB03

EeTOHOB03 HOBOH KOI-IC PYKllHH COCTOHT

H3 ,l(BYX llaCTell: THralla npHBo.n.oB nepe-

,lI,BH)!{eI-IH5I H npHBO,l(OB oTKpbIBaHHH H 3a-

KpbIBaI-IHH lllH6epa; TeJIe)KKH-npHl1.ena c

6YHKepoM 06'beMOM 2,6X3 M .lI.JI5I 6eToH-

HOH CMeCH. TeJIe)KKa-npHl1.en KpenHTcH K

THra1JY THraMH. TaKaH KOMnOI-IOBKa 6eTo-

HOB03a n03BOJIHeT H36e)KaTb B03,l(eHCTBH5I

BH6pal1.HH I-Ia THra1J H Bce ero MeXaI-IH3-

MbI, cOKpaTHTb npO,lI,OJI)KHTeJIbI-IOCTb BbI,lI,a-

llH 6eTOI-II-IOH. CMeCH, YBeJIHIIHTb peMoHTo-

cnoC06I-IOCTb, 06JIer4HTb 06CJIY)I<HBaHHe

Y3JIOB, nOBbICHTb I-Ia,lI,e)KHOCTb pa60TbI
060Py.n.oBaI-IHH. .

3KOHoJ,fu tlecKuu al/Jl/JeKT sa CtLeT CHWlCe-

1-I..UR HOpJH pacxoiJa BcnOJlwzaTeflbHblX J1W-

TepuafloB Ha peMoHT U 06C.IlYafCUBaHUe
o6opyiJoBaHuR COCTUBflReT 1,5 TbIC. p.

EeTOHOB03 pa3pa6oTaH U BHeiJpeH Ha 3a-

Bode JKEH M 18 rflaBMocnpoMcTpoiLua-
Tepuufloa (107143, MocKBa, .ljfl. HUKoflaR

XUMYUUlHa, 2/7).

ABTOMaT"'3 pOBaHHbl 

KOHTpOnb

CTeHOB XnaHene 

C ndNlO:J.lblO aBTO\1aTH3HponaHIIOn CHC'

1 e:v! bI KO:\lII.lJeKCI-IGrO KOHTPO,;l}l KaIleCTBa

nalle.TJeH BIIYTpeI-IlIHX creH (OCI-IOBY CHCTe-

!libl CJCTaBJUICr yeTalloBKa THna ACK-2)

:-'lOIl{il(! npOI3epIlTb npOllHOCTb, reO leTpHlle'
,-_.II..: jHi3iV1CpbI, neJIHlfHHY 3aI.lJ.HTHOrO CJIOH

I:I \faecy nane.fIefi Beex THnopa3MepOB.

OpOllHOCTb 6eTOHa onpe,l(eJIHeTCH YJIbT'

pa3BYKOBbIM HMnYJIbCI-IbIM MeTO,l(OM, reo.

MeTpHIleCKHe pa3MepbI naneJIeH KOI-ITpo.rm.

PYlOTCH C nOMOI.lJ.blO .n.H<p<pepeHl1.HaJIbHbIX
HI-I,l(YKTHBI-IbIX ,l(aTllHKOB nepeMeI.lJ.eI-IHll co.

JICI-IOH,l(HOrO THna, Macca naI-IeJIell npOBe.

pHeTCH c nOMOllJ,blO YCTPOllCTI3 reI-I30MeT'

pHlleCKOrO THna 3B,IT,Y-1, TOJII.lJ.HI-Ia 3a.

I.lJ.IHHOrO CJIOH H3Mep5IeTC5I npH60pml
H3C-2. PCrHCTpallHH pe3ynbTaToB - l1.HlIJ.
pOBaH H anaJIOrOnaH.

BI-Ie,lI,peI-IHe YCTanOI3KH TEna ACK-2
n03B0.'1H.'10 YJIY1JIllHTb Ka1JeCTBO naHener.

BHYTpeHHHx CTeH, OCYI.lJ.eCTBHTb KOMnJIeKC'

HbIfi BXO.ilJlofi KOI-ITpOJIb 3a BbmYCKOM H3.

.lI.CJIHH Bcex THnopa3MepOB, nOBbICHTb

npO  I30,l(HTeJIbHOCTbTPy.n.a H KYJIbTYPJ

npOH3BO,l(CTBa.
YCTaHOBKa BHeiJpeHa f-la 3aBoiJe )J(El1

.lv'S.' 4 rflaBMocnpoJucTpoiiMarepUaflOlJ
(117334, MocKBa, Yfl. BaBufloBa, 3).



KOHCTPYKLlHH
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B. B. WYfAEB, p,-p TeXH. HaY;K, A. M. mO,lJ,KOBCKI-1V1, KaHp,. TeXH. HaYK, 6. C. COKOnOB,
I1H>t<. (HI-1I-1>KEi); A. B. WAnI-1PO, !1,H>t<. (nl-1-1); f. B. AB,lJ,EVI LJI-1HOB, I1H>t<. (CI16I1pCKI1i1
aSTOM06I1JlbIHO-AOPO>t<Hbli1 I1H-T); B. cPo LJEPEMYXI-1H, .I1H>t<. (TpecT Opnexnpoi1
fJlaS3anCTpo5l)

3KcnepMMeHTonbHoe CTpOMTenbCTBO C60PHbiX
...

CKnOA aT XWOTpOB XnepeKp TMM

,

l\1IIorO )Ta)KIIble npOM3,lI,aIIIUI n03BOJI5lIOT

60JICC pallHOIIaJIhHO, no cpaBHeHHIo C 0,lI,-

H03Ta)KlIbIMH. opraIlH30BaTb rC.\HOJIOrH-

1!eCI<He npOIJ,eCCbI, cOKpaTHrb npOHI)I(eIl-

HOCTb I'paliCIlOp I'I\bIX H KOMMYHHKaIJ,HOHHbIX

cnefl, y;vIelIbllIlITb n.rIOlIla,lI,b 3acT]JoHKH,

CHH3HTb (' rGHMOCfb CTpmlreJIbCTBa H aKC-

n.'IyaTaIJ,HOIIIIbIe 3aTpaTbi. D.JIH 06ecnellc-

1II-J5I ymll:epCaJIbHOCTH TaKlIX 3,lI,aI-IHH If

I303MQ)KHOCTH npHMeHeIIH5I B HHX rJ-I6KHX

TeXHOJIorJ-IH I3a)I<HOe 3HalleliHe npH06peTa-
lOT nJlaHHpOBOlIlible PCWCHI-i51 C HCnOJIb30-

BaHHCM YKpynIIeHHbIX ceTOK KOJIOHII

(12X12 ;VI ([ 60JIce).
0PH ,lI,eHCrBl-IH Ila llepeKpbITHe rmKe-

JIhlX HarpY30K (30 KH/M2 H BbIllIe) KOII-

CTPYKTHBHbIe pCllIeHHH nepCKpblTHH no

Tpa,lI,HIJ,HOlIIlOfi n.TIHTHO-6aJI01JHOH cxe!VIe

OKa3b!BaIOTC5:! IlelleJIeco06pa3I1bI;'vnr, a TH-

1l0RhiC pemeHl-I51 B c60pHm1 )!{eJIe306eTO-

lIe B I1aCT05IWee BpellIH OTCY rCTBYlOT. Ha-

H60JICC p aCIl pOCTp a IIeHHbIC HHtlHBH,lI,yaJIb-
HbIe pcruemIH CBHJaIIbl C HCnOJIb30BaHHeY!

)1<CJIe306eToIlHbIX pe6pHCTbIX nJIHT, YJIO-

)KeIlHbIX no CTaJlbliOH 6aJIOllHOH KJIeTKe,

lITO nOl3hIlliaeT pacxo,lI, CTa.1H. YBCJIWUma-

CT Tpy.uOCMKOCTb If y.uopQ)KaeT CTPOH-

TeJIbCTI30.

011-1 COB 1eCTHO C HI1I1)K5 Ha1JImaH

C 1976 r. HCCJIe.ll.YIoT H BHe,lI,p5l1OT KOHCT-

J

PYKHHH C60PIIbIX )Ke':le306eTOI-IHbIX npOCT-

pallc rBCIl II 0 pa60ralOwHx nepeKpbITIH1
llIaTpoBoro THna. TaKHe nepeKpblTHH pa3-

J!y[1lHbIX MO,lI,HCpHKaIJ,HH ,lI,JIH 3,lI,aHHK C ceT-

KOi-\ KOJIOHII 12X 12 M HCnOJIb30BalibI npH

CT!WHTeJIbCTl3e KpYIlHoro ToproBoro IJ,eIIr-

pa B OMCKC, CKJI a,lI, a npO,lI,YKIJ,HH 6a3bI

YOTK LT\aB3anCTpoH B J1eHl-mrpa,lI,e H

LI:pymx 06"beKTOB [I].
C60plioe waTpoBoe nepeKpblTHe npc,lI,-

C1aBJIHeT C060H nHTHrpaHHYlO CKJIa.ll.llaTYlO

KOHCTPYKIJ,HlO, COCTOHI.lJ.YIO H3 waTpoBoH
060JIOllKH B cpopMe ycellcHHoH nHpaMHLI:bI,

KOHTypHbIX 6aJIOK H nJIHT, nepcKpblBalO-

I1.U1X JIO>I{6HHbl Ha,lI, HaKJIOIIlIbIMH rpaHH-

MI1. KOHTypIIbIe 6aJIKH, pa3MewaeMbIc B

npc,lI,eJIax cTpOHTeJIbHOH BhICOTbI nepeKpbI-

THH, 06ccnCllH13alOT BocnpHHTlIe yClIJIHH

paC'llopa llIaTpoBoH 060JIOllKH. B CTaTH-

1JeCKOM OTIIOllIeHHH OCHOBHoe ,lI,OCTOHHCT-

130 llIaTpoB-B HaJIHIIHH IleHTpaJIbHOrO 1'0-

pInOHTaJIbHorO .lI.HCKa, BocnpHIIHMalOI.lJ.erO

OKaTHe npH 6aJIOllIIOH cxeMe pa60rbI, llTO

n0330JIHeT C.lI.eJIaTb CpaBHl-ITeJIbIiO He6oJIb-

IIIHM CCllCHHe pa6011eH ap:\1aTypbI KOH-

TypHblX 6aJIOK BCJIe,lI,CTBHC 3HallHTeJIbHOH

BeJlHllHHbI nJlella BI-IYTpeHI-ICH napb!. Kpo-
Me Toro, ropH30HTaJIbHaH rpaHb OOOJIOllKH

paOOTaCT KaK BHCl1.eHTpeHIIO o!{aTaH,

3alueM.T\eHIla51 no KOIITYPY nJIacnma, a

nJIHTbI I-IacrHJIa BocnpHIlHMdlOT MeCTHYIO

Harpy3KY B KOpOTKO;Vi npOJICTe.

PaIJ,HOI-IaJIhHOCTb I<OHCTPYKTHBIiOfi cxe-

\[bI graTpoB COCTOHT B cpaBHHTeJIbI-IO He-

O(\JIblliOK CTpOHTe.TIbIiOH BbICOTe KOHCTPYK-

lUIH (1,5 M nlHI Harpy3Kax LI:O 50

KH/M
2). KOHCTPYKIJ,HH ,lI,OnycKaeT yc.Tpofl-

CTBO pa3JIHlIHbIX TeXI-IOJIOrHlleCKHX npoe-

MOB, nOABeCKY KP aHOB 60JlblllOfi rpY30-

I10LI:"beMHOCT'H, pa3MeIl.l;emrc KOMMYHHKa-

IJ,HH H BeHTYI.TIHIUIH B JIolli6HHax llIaTpa.

O,lI,Hofi H3 MO,lI,HcpHKaIJ,HH lllaTpOBoro

ncpCKpbITHH HBJI5IeTCH KOHCTPYKl1.HH, npH-

MelieHlIa51 npH CTpOHTe.TIbCTBe Kopnyca

3a130,lI,a HY!. Yr. Yr. flence B flemlHrpa.ll.e.
TpeXnpOJIeTlIbIH Kopnyc 24+ 12+24 M

HMeeT ceTKY KOJIOHH ncpBoro aTallia

12X12 M (plIC. 1). MC)K,lI,yaTaR<HbIC ne-

peKpblTH5I nOLI: HopMaTHBHYlO nCJIe3HYlO

HarpY3KY 30 Kll/M
2

I3bIIlOJII-IeHbl 1I3 120

maTpoBblX 060JI01JeK. Kopnyc 060PYAO-
l3aH 1I0,lI,BeCHbIMH KpaHaMH rpY30nO,lI,"beM-

HOCTbIO ,lI,0 50 'KH.

KOHCTPYKIJ,HH HllefiKH ncpcKpwTHH (pH 
2) BKJII01JaeT napi-ible, pa3LI:eJIbI-Ible ,lI,JIH

CMelliHbIX llIaTpoB KOHTypHbIe 6aJIIUI, yr-

JIOBbIe 6.T\OKI1, n.TIHTbI lIaKJIOHHhIX rpaI-IeH,
IlJIHTbI IJ,CHTpa.'1bHOrO ,lI,HCKa H HaCTHJIa.

IIJUITbI waTpOB Ii HaCTH.TIa- c 06bIllHbIM

apxIHpOl3aHHeM, 6a"1KH - npe.lIHanpHllieH-

PI1C. 1. 06 "HBI11J. nepeKpblTlUI Kopnyca 3aB01J.a 11M. J1ence

PHC. 2. KOHCTPYK I1S1 rnaTpoBoro nepeKpblTI1S1 Itopnyca 3aB01J.a

11M. J1ence

1 - KOIiTYPHbIC 6aJIKH; 2 - yrJIOBblC 6JIOKH; 3 - nJIHTbl J-laKJIOIUlblX

q>aIIcfi; 4 - UJII1TbI  e.lTpaJJbIWro AHCKa; 5 - nJII1Tbl IIaCTI1JJiI

21



HbIe, C Hanp51rae:VlOfI apMaTypOH KJIaCCa

A-IIIB. Bce aJIeMeHTbI H3 6eTOHa KJIaC-

COB B22,5 H B30. Bcc LLCTaJIH nepeKpbI-

THH H3rOTOBJI5IJIH B CTaJIblibIX {iJOpIlI ax r10

arperaTI-:IO-nOT01JIlOH (nJIH fbI) 11 CTeH,lI,OBOH

(KOHTypHble 6aJIIm) TeXIIOJlOnm. KOI-ITYP-
HbIe 6aJIKH wapmIpno omIpalOTC5I Ha Ka-

nI1TeJIH KOJIOI-Ill. KOJIOI-IHbI np51MoyroJIbHO-
fl> Ce1JeI-IHH 500X 1 000 MM paCC1JHTaHbI Ha

BocnpHHTHe YCHJII1H ,lI,0 10000 KH C yqe-

TOM I-Iarpy30K OT nOKpbITHH. KOMnOHOBOll-

HaH cxeMa nepeKpbITHH npe,lI,YCMaTpHBaeT

6eCKOI-I,lI,yKTOpi-ibIfi MeTO,lI, MOH1"a)j{a 11 3a-

MOHOJIHllHBaHI1e IllBOB 6e3 no.n:neCHOH ona-

JIy6KH.

D..TIH H3YlleHHH HanpmKeHHO-,lI,ecpopMHpO-
I3aI-IHoro COCT051HHH IllaTpOBoro nepeKpSI-

THH OCYI.lJ.eCTBHJIH KOMnJIeKCHbIe aKcnepH-

WeHTaJIbHbIe HCCJIe.n:OBaHHH Ha MO,lI,en51X

H3 OpraHJ11IeCKOro CTeKJIa 11 )J{eJIe306eTO-

I-Ia, n03BOJIHBIllHe YCTaHOI3HTb xapaI<Tep H

BeJlHql-IHY BHYTpeHHHX YCHJIHfI B KOHCT-

PYKU,HH I-Ia Bcex CTa,lI,H51X pa60TbI [2]. C

l(eJIblO OKOI-I1JaTeJIbHOfi npoBepKH npo1JI-Io-

cnI, )j{eCTKOCTH 11 TpeI.lJ.HHOCTOHKOCTH OT-

,lI,eJIbHbIX 9JIeMeHTOB, Y3JIOB H KOHCTPYK-

IJ,HH B l1.eJIOM npH ,aeHcTBHH MOI-ITa)J{I-lbIX

11 9KCnJIyaTal1.HOHHbIX Harpy30I< B 1984 r.

IICnbITaJIH HaTYPI-IbIH cpparMeHT IllaTpoBoro

nepeKpbITH51, npe;I,CTaBJIHI3IllerO c060fl 0,lI,-

Hy 5llleHKY nepeKpblTHH pa3MepoM 12X

X 12 M, CMOHTHpOBaHI-IYlO Ha npoeKTHoH
OTMeTKe 5,75 M. B 3a.n:allH HCCJIe,lI,OBaI-IHH

BXO.n:HJIO cpaBHeHHe aKcnepHMeHTaJIbI-IbIX

,lI,aHI-IbIX c paclleroM, a TaK)J{e H3YlleI-IHe

TeXI-IOJIOrH1JI-IOCTH H3rOTOBJIeHHH aJIeMeI-ITOB

H MOHTa)J{a 6eCKOH,lI,YKTOPHbIM cnoc060M.

OpH npoeKTHpOBaI-IHH KOHCTPYKllHH pac-

1JeT npOBO,lI,HJIH Ha MecTHYlO (nOJII-IYlO)

HarpY3KY H Cpe,lI,HlOlO npH nOHH)j{alOI.lJ.eM

KO cpcpHu,HeHTe 0,75, YllHTblBalOI.lJ.eM Bepo-

5lTI-IOCTb npHJIo)J{eHH51 I-IarpY3KH Ha BceH

nOBepxHocTH 5llleHKH. Ha nOJII-IYlO HarpY3-

KY paCCllHTaJIH nJIHTbI HaCTHJIa H nJIHTbI

ll€IITpaJIbHOrO ,lI,HCKa, Ha Cpe,lI,HlOlO- KO-

JIOHHbI, KOI-ITypi-ible 6aJIl<H, yrJIOBbH 6JIOKH

II HaKJIOI-IHble nJIHTbI IllaTpa. OepBaH cxe-

Ma HarpY)j{eHH51 npe,lI,ycMaTpHBaJIa HcnbI-

TaHHe n.TIHT l1.eI-ITpaJIbI-IOrO ,lI,HCKa B coc-

TaBe KOI-ICTPYKl1.HH I-Ia nOJIHYlO paC1JeTHYlO

Harpy3I{Y. OpH aTOM HCCJIe,lI,OBaJIH )j{eCT-

KOCTb, TpeI.lJ.HI-IOCTOHKOCTb H npOrII03HpO-

BaJIH npOllHOCTb 9JIeMeI-ITOB H Y3JIOB l1.eHT-

paJI HOrO ,lI,HCKa. BTopaH cxeMa npe,lI,no-

JIaraJIa HcnbITallHe KOHTypHbIX 6aJIOK,

yrJIOBbiX 6JIOKOB H naKJIOHHbIX nJIHT IllaT-

pa, a TaK)J{e Y3JIOD HX conlHliKeHHfI Ha

)!{eCTKOCTb H TpeI.lJ.HIlOCTOHKOCTb, OlleHKY

np01JHOCTH KOHCTpyKIum B u,eJIOM, npH

aTOM K npeMeHHOH paClleTHOH HarpY3Ke
BnO,lJ,J1.1"IH nOI-IH')j{alOI.lJ.HH Kcaq)cpHIl(HCHT

0,75. KOIITpOJIbHO-pa3pYlllalOI.lJ.He HarpY3-

EH npHll5lJIH paBllbIMH paclleTllbIM HarpY3-'

KaM C KoacpcpHIJ,HeHTOM C= 1,25 no fOCT

8829-85 BBH,lI,y apMHpoBaHHH KOIITYPHbIX

6aJIOK apMaTypoH I{JIaCCa A-IIIB » 0Ii H
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PHC. 3. BCpTHKaJlbHbIC ncpCMC CHI1S1 onbITHoH
SI'IcfiKI1 maTpOBoro ncpCKpbITHSI npH I1cnbITa-
TCJlbHOH KOHTpO.'lbHO-pa3PYlllalO cHHarpY3KC

a - 3arPY}KCHI1C no ncpBoH CXCMC; 6 - TO }KC,

no BTOPOH

COCTaBHJIH 53,7 H 45 KH/M
2

.

B Ka1JeCTBe Mepi-ibIX rpY30B IICTIOJIb30-

BaJIH CTaI-I.n:apTI-Ible cpYH,lI,aMeHTHbIe 6JIO-

KH. HarpY3Ka Ha nepeKpbITHe C03,lI,aBa-

.TIaCb cTyneHHMH no CnellHaJIbHO pa3pa60-
raHHbIM cxeMaM paCKJIa,lI,KH,. npe,lI,ycMaT-

pllBalOI.lJ.HM paBIloMepHoe ce pacnpe,lI,eJIe-
HHe no nOBepxHocTH nepeKpbITH51.

D.o HallaJIa HcnbITalUIH 06CJIeAoBa"lH

,lI,eTaJIH H KOHCTPYKllHH. Ha nepBoM aTane

(nepe,lI, MOI-ITa)JWM cpparMeHTa) npOH3I30-

,lI,HJIH HaTYPHblfl 06;vIep H B3BeIllHBaIIHe

aJIeMCHTOB; Ha BTOpOM (no OKOHllaHHH

MOHTa)j{a) - C'beMKy HCnOJIHHTCJIbHOH reo-

MerpHH H 06CJIe.n:.oBaIHIe COCTOHHHH ,lI,eTa-

JIeH H y3JIOB. KpoMe TOro, npOBepHJIH

npollHocTb 6eTOHa IllBOB 3aMOHO.'IHllHI3a-

HHH HcnbITaHHeM 06pa311oB-Ky60B, a raK-

)Ke onpe,lI,e.TIHJIH np01JHOCTb 6eTOHa B KOIl-

CTPYKIJ,H51X B MOMeHT npOBe,lI,eHHH HCnbITa-

HHfI C nOMOIllblO Hepa3pYIllalOI.lJ.HX MeTO-

,lI,OB KOI-ITpOJIH.

Bo BpeMH 9KcnepHMeHToB 3aMep51JIH

BepnIKaJIbI-Ible H rOpI130I-ITaJIbHbIe nepeMe-

I.lJ.eHH51 HaH60JIee xapaI<Tepi-ibIX TOlleK

KOI-ICTPYKllHH, a TaK)J{e ,lI,ecpopMau,HH 6e-

TOHa H apMaTypbI.

OpH 3arpY)J{eHHH KOHCTPYKl1.HH no nep-

BOH cxeMe no,lI, ,lI,eflCTBHe:\1 HcnbITaTeJIbHOH

Harpy3KH 32,8 KH/M2, cOOTBeTCTBYlOI.lJ.eH

HopMaTHBHoH, nepe:\1eI.lJ.eHHe l1.eI-ITpa III aT-

pa COCTaBHJIO 15,7 MM ero nponr6 OT-

HOCHTeJIbHO yrJIOBblX TOlleK KOHTypa l1.eHT-

paJIbHOrO ,lI,HCKa - 8,7 MM (1/712 npOJIe-

Ta l1.eHTpaJIbHOrO ,lI,HCKa). CpeAI-IHe TOll-

KH KOHTypa u.eI-ITpaJIbHOrO ,lI,HCKa nOJIytIH-

JIH nepeMeI.lJ.eHHe 9,1 MM, a HX nponIo
OTIIOCHTeJIbI-IO yrJIOB l1.eHTp a.'1bI-IOrO ,l(HC-

Ka - 2,1 MM (1/2950 npoJIeTa pe6pa IWlI-

rypa). OpH ,lI,eHCTBHH HcnbITaTeJIbHOfi Ha-

rpY3KH 49,4 KH/M2, cOOTBeTCTBylOIlleH:
KOHTpOJIbHO-p a3pyill aIOI.lJ.cH, nepeMeI.lJ.elIHe

lleIlTpa IllaTpa COCTaBHJIO 31,2 MM (pHC.
  ).B ap:\1aType KpeCToo6pa3HbIx pe6ep
n.'1HT IJ,eI-iTpaJIbHOrO ,lI,HCKa I-Ianp5!)J{eIIH5!

.l(OCTHrJIH 302 1\10a, llTO MeI-IbIlle HopMa-

THBHoro conpOTHBJIeI-IHH ap;vIaTypbI KJ!ac-

('a A-III, paRHoro 400 MDa. Hanp51)j{e-.

IIHH B apMaType KOHTypa lleHTpaJIbHOrO
,lI,HCKa lie npeI3bIIlla.rnI 120 1\10a. Tpell1.H-
HbI 06pa30BaJIHCb 13 peopax nJIHT lleHT-

paJlbIlOrO LLI1CKa H B yr.TIOBbIX 6JIOKaX,

llIHpHIla I1X paCKpblTHH npH HopMaTHBI-:IOH
EarpY3KC He npeBbIllla.TIa 0,1 M:\1.

I10 BTOpOH cxeMe npI1 HCnbITaTeJIbHOH

HarpY3Ke HHTeI-ICHBIIOCTblO 24,8 KH/M2,
cooTBeTcTBYlOI.lJ.eH HOpMaTI1BHOfl, BepTH-
KaJIbHOe nepeMeI.lJ.eI-II1e llelITpaJIbHOH TOq-

KH COCTaBHJIO 29,2 MM, a npom6 OTHO-

CHTeJIbHO yrJIOBbIX TOIIeK l1.eHTpaJIbHOrO
,lI,HCKa - 12,9 MM (1/481 npo.TIeTa). Cpe,lI,-
HHe TOIIKH KOIITYP a l1.eI-ITp aJIbI-IOrO ,l(HCKa

H:\1emI nporH6 OTI-IOCI1TeJIbHO ero yrJIOB

4,3 MM (1/.1440 npOJIeTa KOHTypi-iOrO pe6-
pa). Oponr6 KOIITYPHbIX 6aJIOK OTHOCH-

TeJIbHO KOJIOHH B Cpe,lI,HeM paBeH 10 MM

(1/1100 npOJIeTa). OpH HCnbITaTeJIbHOH I-Ia-

rpY3Ke 39,4 KH/M2," coomeTcTBYlOI.lJ.eH
hOHTpOJIbI-IO-p a3pYIll alOI.lJ.eH, nepeMeI.lJ.eHHe
IJ,CI-ITpa IllaTpa ,lI,OCTHrJIO 62,9 MM, a npo-

rH6 OTIlOCHTCJIbI-IO yr"10BbIX TOllCK llellT-

paJlbHOro ,lI,HCKa - 26 MM. OporI16 nOJI5I

n.1HT IJ,CHTpa.TIbHOrO .n:HCI<a OTIiOCHTeJIbHO

HX KOIlTypa
- 3 MM (1/Irl33 npOJIeTa) (CM.

pHC. 3).
OpHpaIIlCI-IHe lIanpmKeI-IHA B lIanp5!rae-

:\lOH apMaType KOH rypHblX 6aJIOK npll

KOHrpOJIbHO-pa3pYIllalOI.lJ.eH HarpY3KC coc-

T3I3HJIO 254 MOa. C YlleTOM paC1JCTI-IOrO

1I3np5l)!{eIIHH B apMaType, paI3IIOrO 264

l\'lOa nOCJle np05J13JIeHH5I Bcex nOTepb CYM-

\[apHbIe HanpH)J{eHHH COCTaBHJIH 518 lv\Oa

IITO YKa3bIBac I' Ha HMelOI.lJ.HflcH 3anac

npollllocTH KOHCTPYKIJ,HH.

OpI1 HCnblTaHHH no BTOpOH cxe;VIe Tpe-

I.lJ.HHbI o6pa30SaJIHCb BO Bcex aJIeMeHTax,

wHpHHa HX pacKpbITHH B npe,lI,HanpH)j{eH-
HblX KOHTypHbIX 6aJIKaX npH I-IOpMaTHBHoH

Harpy3Ke I-Ie npeBbIWaJIa 0,1 MM, Illar

TpeI.lJ.HH B Cpe,lI,HeM COCTaBHJI 0,5 M. llhI-

pHIIa paCKpbITHH TpeI.lJ.HH R yrJIOBbIX 6JIO-

Kax H naKJIOI-IHbIX nJIHTaX IllaTpa He npe-
BbIIllaJIa 0,2 MM, B nJII1TaX l1.eHTpaJIbHO-

ro ,lI,HCKa - 0,1 MM.

Pe3YJIbTaTbI HCTIbITaIlHfI nO,l(TBep,lI,HJJ.'11

BbICOKYlO np01JI-IOCTb, )J{eCTKOCTb H TpeI.lJ.H-
HOCTOfIKOCTb KOHCTpyKIJ,HH IllaTpOBoro

nepeKpbITHH. OpH CTpmITeJIbCTBe 3aBO,lI,a

H;VI. flence nOJIYlJeIIbI CJIe,lI,YlOI.lJ.He TeXHH-

KO-aKOI-IOMHlleCKHe nOKa3aTeJIH KOHCTPYK-
IUIH B paclleTe Ha 1 M 2 : pacxo,lI, 6eTOHa-

0,233 M 3
, pacxo,lI, CTaJIH - 49,1 Kr, CTOH-

 WC'Tb- 63,,6 p_, TpY,lI,Oe IKOCTh
- 1!,21

lIeJI.-1J. 3KOHOMH1JeCKHH acpcpeKT OT BI-Ie,lI,-

pemm IllaTpoBbIX KOHCTPYKIJ,HH Ha 3aBO,lI,e

HIlL flence B 06'beMe 17 TbIC. M 2 COCTa-

13HJI 509 TbIC. p.
EMEnHOrPA HqECKHnCTIHCOK

1. C60pHbiC lllaTpOBblC 060JlO'lKI1 MC}K.D.y:na}K-
IIblX lIepeKpblTlifi I C. C. B 0 it T C K Y II a c.
A. B. III a II 11 P o. r. K. X a it .D. Y K 0 B Ii

.D.p. II EeToH Ii }KCJlC306cTOH. - 1979. -.N2 4.-
C. 12-13.

2. C60pHbIe }KcJle306cToIIlIbIC npocTpaHcTBellHble
nCpeKpblTIiH MIIOr03Ta}KllblX 3.D.aHIiH I
B. B. III Y r a C B. A. M. n IO .D. K 0 B C K I1lt,
E. C. C 0 K 0 JI 0 B l:I .D.p.

- TIpocTpaHcTBclI-
IIbIe KOHCTPYKIJ,l:Il:I B KpacHoHpcKOM Kpae.-
KpacHoHpcK. 1983. - C. 8-18.



6eTOHbl

Y.lU< 693.542.4

B, H. 11EMEXOB, 11. A. BAH,lJ,A110BCKA5I, l<aHAJ..1AaTbl TeXH. HaY-K, E. 11. M011YKAnOBA,
A. H. BOPonAV1, J..1H'>t<eHepbl (YKpHl-1l-1fJ..1iM); A, H. 6ECCAPA6, KaHA. TeXH. Ha'YK (KIJ..1eB-
3H1-11-13n)

nnaCTMcpMKOTOp nonMcpYHKu.MOHonbHoro Ae CTBMSI
 ; AnSI 6eToHo

COBepllIeHCTBOBaHHe H HHTeHCHcpHKal1.H51
TCXHOJIOrHH npOH3BO,lI,CTBa c60pi-ioro )J{e-

JIe306eTOI-Ia CB513aHbI C npHMeI-IeHHeM XH-

MH1ieCKHX ,lI,06aBOK nOJIl-rCPYHKl1.HOI-IaJIbI-IOrO
.lI.etrCTBl-m, HBJ15110111.HXC51 ,l(ellleBbIMH n060ll-

HbIMH npO,lI,YKTaMH npOMbIllIJIeHHOCTH. K
HI1M OTHOCHTC5I nJIaCTHcpHKaTOp D<1>C (nJIa-

CTIICjHlK3TOp (l)OpMI1aTHO-CmrpTOBOH) no

1 Y 84-1067-85 lV\HllxHMnpoMa CCCP,
I3KJIlO llalOI.lJ.HIf cpopMHaT HaTpHH, cHpono-

o6pa3YlollllIl' I3EULeCTBa H nOJ1HcnHpTbI (1\10-
lIoneHTa3pHTpHT H IlOJIHneHTaapHTIHIT). .lJ0-
Oa13K8 B BHJI.e 130;1,1101'0 pacTBopa 40...45 %-

HOH KOHUeIlTpam-IH, oaneM 'npOH3BO;:LCTBa

ec COCTal3JIHeT OKOJIO 30 TbIC. B ro.ll.. CTO-

HMOCTb 1 'I' cyxoro BellleCTBa ,lI,06aBKH

12,5 p.

B YKpHHYIrHMe HCCJIe.ll..oBaHbl cBOit-

CTBa 6eToHa C ,lI,06aB'KOH O<1>C no Me'IO,lI,I1-

I(C HCnbITaIlI1H )l06aBoK B 6eToHe, ce TCX-

IIWIeCI<HH 9q)(l)eKT YCTaI'I0I3JIeI-1 no rOCT

24211-80.

nOAI3H)!{I-IOCTb 6eTOI-IHOH CMeCH H CPI1-
3HKO-TeXHJ1IICCKHe cBoi1cTBa 6eTOI-Ia C .lI.0-

6aBIwH O<1>C H3Y1l3JIH Ha 6eToHax C lI.=
= 300, 400 11 500 Kr H8 1 M

3 6eToHa C

I1CnOJIb30BaHHCM cYJIbcpaTocToHKoro nopT-
"'I8H'I.ILeMeHTa AMBpocHeBcKoro 3anO,lI,3

(COlI.) H nOpTJIaH,lI,lleMeHToB C MllIIepaJlb-
IIbIMH ,lI,06aBKaMH OJIbllIaHCKoro (OlJ.-I) 11

KaMeHel1.-00JI.OJIbCKOro (0lJ.-2) llexIeHTlIbIX

3aBOJI.OB.

Pe3YJIbTaTbI HCnbITaI-IHH nO)lBH)j(HOCTH 6e-

TOHHOfl CMCCH npH I3Be,lI,CHHH 0.4:..0.8%
n<pc MaCCbI UCMelITa npI1Be.lI.eHbI I1a pl1c. I.

HaH60"lbIIlHH nJIaCTHcpmLHpYIolllHH 3cpcpCI<T
.lI.OCnlraCTCH npH HcnOJlb30BaIIHH COlI. C

I10CJIe,lI,YlOI.lJ.HM ero CHI-DKCHHCM npH YBC.'III-
IlellHI1 cO)lep)!(aIlHH C3A H C4Af B KJIHII-

Kcpe (Ta6.II. I) H CIIIUKCHIHI pacxoJI.a ue.

MeliTa.

B 33BHClIMOCTH OT ,l(03I1pOBKH O<1>C H

MI'IHepa.florHIICCI<oro COCTaBa lleMeI-:lTa npH

O/!l1II3KOBOYI BIU 1I0.ll.I31I)!{J-IOCTb 6eToIIlIoH

CMCCH Yl3c.rrl11iH.TIaCb C 2...3 !W 20 CM H 60-

JIce IIPH HCIIOJIb30I3aHI1H COlI. II .lI.O 16...

18 C 1 H 6o.TIce IlPH npIlMelleHHIi nlI.-I Ii

nlI.-2.

OpH Hcc.rre,lI,OBaHHH npOllHOCTI1 6eToHa

(pm:. 2) B CYT01JI OMB03p3CTe nOCJIe 1 EO

O.K.,CM
'"
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8
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PHC. 1. BJlI1S1HHC .lI.0311pOBKH n<J>C 11 paCX0.ll.a  c-
MeHTa Ha nO.ll.BHMHOCTb 6CTOHHOH CMCCH

1 - 6e.3 .lI.06aBKH; 2 - 0,4% TI<1JC: 3 - 0,6% n<1)c:1 - O, %TI<I>C: 5 - JlHTaf!; - CnLt;
- - - - TIlt-I; -'-'- TILt-2

Ta6JIH a 1

CO.ll.ep>KaHHe, %

Lte- MHHepaJIbHaH
MCHT

C3S C2S CJA .lI.oodBKaC4AF

Cnl{ 47,8 36,7 2,4 11,7
TILt-l 52,7 22,3 5,8 13,7 20% rpauYJIllpO-

TIIJ.-2
Ba HHoro lIlJIaKa

56,4 18,2 8,0 12,9 To >KC

RB) 0/0 Cn4

140

120

100

80

60

itO

20
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A

no pe)KHMY 3+3+9+3 II (tIl3 =70°C). co-

,l(ep)KaI.lJ.erO 0,4...0,8 % 0<DC MaCCbI lle-

MeHTa, YCTaHOBJIeHO:

npH O.ll.HHaKOBOM BIll. (3allITpHXOBaHHJ5I
30Ha) npollHocTb nJIaCTHcpHIJ,HpOBaIII-IOrO
,l(06aBKOH 6eTOI-Ia paBHa HJII1 I1CCKOJIbKO

BbIllIe, lleM B KOI-ITpO.TJbHbIX COCTaI3ax. OpB
nOBblllIeI-IHbIX paCXO,lI,ax .lI.06aBKH Ha OlI.-l
H Oli.-2 lleCKOJIbKO CHH)j(aeTCH npollHocTb

6eTOHa, 4'1'0, OIlCBI1,lI,HO, CBH33110 C paCCJIO-

ellHeM 6eTOIlHOH CMeCH .TIHTOH KOHCHCTeH-

11.1-IH;

rrpOliHOCTb 3aTBep.n.CBwero 6eTOHa H3

paBIIOnO.lI.BH)J{HbIX 6eTOHHbIX cMeceii (He-
3allITpHXOBaI-IHaH 30I-Ia), CO,lI,e]))KaI.lJ.HX .lI.O-

6aBKY, Ha 30...50% BbIwe np01JHOCTH 6e-

TOHa KOI-:lTpO.'IbHOrO COCTaBa. .

Oc06eHHocTb .lI.06aBKH II <1>C sa KJI lOll a -

eTC5I B OTCYTCTBHH 3a IeJJ.JIeHlf51 npoueccoB

rH,lI,paTaIJ,HH H CTPYK rypo06pa30BaHH5I ILe-

MeI-ITI-IbIX CHCTeM, KaK npI1 HopManbHOM

Tl3ep.aCI-II1H. TaK H nOllBep)KCHI-IbIX TBO. Ha

pHC. 3 npHBC,lI,CHa nJIaCTOrpaMMa IJ,eMeHT-

HOro TeCTa I-IOpMaJIbHOH rYCTOTbI (0lJ.-2)
C ,lI,06aBKOrl 0<PC 11: 6e3 Hee. f1 pH BBc.n.eHHH

B IJ,eMeHTHoe TeCTO 0,6...1,5% O<DC MaCCH

ueMelITa Ha6JIlO,lI,aeTCH YCKopelHIe npollec-
ca CTPYKTypo06pa30n3I-IH5I CHCTeMbI H ,lI,0-

CTH)!{CHHe KpHTHlICCKOH nJlacTHlrecKoH npoll-

PHC. 2. .ll.uarpaMMa np04HOCTl1 6cToHa C Jl.06aB-
Kofi n <J>C

A - IJ.=300; B -l.(=400: C - Lt=500 Kr!M3
:

1...4 - CM. no DHC. 1

..

nu,-l n4-2
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PHC. 3. KHHeTI1Ka 113MeHeHHSI nnaCTI1'IeCKOii npo'l-
HOCTH l\eMeHTHoro TeCTa HopManbHoii rYCTOTbI
J - 6e3 .D.06aBKJI; 2 - 0,6% TI<I:>C; 3 - 1 % TI<I:>C;
4 - 1,5% TI<I:>C

TaOJIHu.a 2
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RC}K' MTIa, npH npo-
.D.OJDKl:!TeJIbHOCTlI npe.n.-
BapHTenbHoro BbI.D.ep-
:J!(l:!BaHIUI 6eToHHoH

CMeCH, -q

1 I 2 I
Tll-L-l
TILl-l
TIll-2
flLl-2

2
19
3
17

14,8
21,0
15,3
21,4

16,3
22,5
17,4
23,3

20,4
24,6
21,0
25,9

0,6

0,6

TI p Ii M e 'I a II H e. I.L=400 Kr/M3, B/lf.=O,45.
I

Ta6JIHl\a 3

KOJlH- nOKa3aTeJIl:!
-qeCTBO

nopHCTOCTH
Lle- .lI.06aB

-

MeliT KH, % B/Ll
MaCCbl

),;u.eMeH- \\7
, % a.

!Ta ;-;i

nLl-1 - 0,15 5,3 0,51 0
.

0.2 0,45 4,5 0,52 °
0,4 0,45 4,3 0,55 °
0,8 0,15 4,2 0,56 °
0,8 0,40 4,0 0,50 °

TIU-2 - 0,45 5.7 0,45 2
0,2 0,45 5,6 0,57 1
0.4 0,45 5,7 0,55 1
0,8 0,45 5,8 0,53 1

,85
,85
,81
,74
,43
,37
,75
,83
.63

Ta6J1l:!u.a 4

" KOJlIi'le-
CTBO O.K., RC)K , MTIa.

m..{-I. Kf' .lI.06aBKl:!,
% MaCCbI

CM
nocne TBO

u.eMeHTa

315 5 17,lv2O,6*
296 0,6 6 17,6/21,9
296 0,8 5 18,0;22,4
360 6 21,6;26,3
306 0,6 5 23,3/25,0
306 0,8 5 22,3.{26,4
410 6 24,3}30,3
332 0.6 !) 26,7;/33,R
332 O,R (j 24.6/29,7

* TIepe.n. '1cpToii - 'ICpl'3 4 'I, nOCJle 'Iepl hi -

'Iepe3 28 CYT.

24

3

HOCTH B 1,7 pa3a 6b1CTpee no CpaBI-IeHHlO
C KOHTpOJlbI-IbIM COCTaBO:\1.

3KcnepHMeI-ITaJIbHble Hcc.TIe,l(OBaI-IHH CBH-

,lI,eTe bcTBYIOT 0 TOM, IITO npH npOllHX paB-
HbIX YCJIOnHHX npOllHOCTb 6eTOI-Ia C ,l(06aB-

KOH nOCJle TBO C np0,l(OJDIUITCJlbI-IOCTblO

npCD,BapI1TeJlbHoro BbI,ll.ep)KI1BaHHH ] 11 Ha

2...3% BbILue np01JIIOCTH 6eToIIa TOro )Ke

COCT3Ba 0('3 ,lI,06aBI\.II C npeABapHTC"lbHbIM

BbID,ep)KI'IBalHIC:\1 3 If (Ta(j, I. 2).
OOPOBYIO CTPYKTYPY 6eToHa C ,lI,06aBKOA

O<I:>C YCTaI-IaB.TIHBaJ1H no faCT 12730.4-

78. H3 Ta6JI. 3 CJIe,lI,yeT, llTO npH BBe,lI,eHHI1

B 6eTOI-I 0,8% I1<I:>C MaCCbI l eMeHTacpeD,-

IIUH pa3Mcp nop 'A YMeHbIlIaeTcH B 1,45 pa3a
no CpaI3HemHO C KOHTpOJIbHbIM COCTaBOM, a

KoacpcpHllHeHT O,lI,I-IOpO,lI,I-IOCTH pacnpeD,eJIe-
I-II1H nop a B03pacTaeT Ha 12%. 3TO CBH-

,l(eTc.iIbcTByeT 06 YBeJIHIIeHHH KOJIHlleCTBa

60.rree MCJIKHX nop 11 nOBbIweHHH paBHo-

MCpHOCTH HX pacnpC,lI,eJICHH51 B 6eTOIIe.

00Ka3aTe.'Ib cpe,lI,I-Iero pa3;'vIepa nop 6e-

TOHa IIa On-I, COJIep)KaI.lJ.ero 0,8% ,lI,0-

6aBI<H TI<I:>C, :v!ellbWe Ha 32% no CpaBI-IC-

HlIlO C KOH rpoJlbllbIM COCTaBOM, ripHroToB-

.ileIIllbnf I1a paBIIOnO,lI,BH)!(IIOfi 6eToHHoH
("':\1eCIl. BO,lI,OHenp0I-IHlLaCIIWcTb TaKoro 6e-

TOHa H3 2...3 cTyneHH BbIIlIe, lleM 6eTOI-Ia

6e3 ,lI,06aBI<H.

B.;IHHHHC ,lI,06aBKH O<I:>C Ha KOpp03I10H-

HYIO CTOHKOCTb pacTBopa B MOpCKOH BO,lI,e

(20 r!JI) H3Y1Ja.Tm Ha lleM.eHTI-IO-neCllaHOM

pacTBope COCTaBa U:I1 =,1 :3,5 Ha OU-.1.

PC3YJlbTaTbI HCnblTalIHti CBHD,eTeJIbCTBYlOT
o TO:V!, 'ITO 1I0CJle 12 Mec BbID,ep)!{HBaHH5I

06pa3uoB B MOpCKOH BO,lI,e KoacpcpHl1.I1eI-IT
KOpp031I0IIHOH CTOHKOCTH l eMeHTHo-nec-

l[allOrO pacTBopa 6C3 Jl.06aBKH COCTaBH.TI

0,84, a C 0,6% ,lI,06aBKH - 0,94. BbIcoKaH

KOpp03HOHHa51 CTOHKOCTb pacTBopa C ,lI,0-

6aI3KOH 06'b5ICHHCTCH nOBbIIlIeI-IH:ofl nJIOT-

HOCTbIO H YMCI-IbllleHHc:v! pa3Mepa nop lle-

MeHTHoro KaMHH.

llJIH HCCJIe,lI,OnaHHH B.rIHHI-IHH JI06aBKH

o <1>C Ha ;'vlOp030CTOHKOCTb HCnOJIb30BaJIH

6eToH COCTaBa U:O:lI1,= 1: 1,8:3,51 npH

BjU=O,45 H U=356 Kr/M3
C ,lI,06aI3KOfi

0,6% 0<1>c. OocJIe 200 l1.HKJIOB 3aMopmKH-

BaI-IHH 11 OTTaHBaIIHH K09cpcpHUI1eI-IT MO-

p030C;TOHKOCTH 6eToHa npH OTTaHBaHHH B

MOpCKOH BO.lI.e COCTaBHJI 0,97, a B npec-

I-IOH - 1.

ll06aBKa I1<1>C HcnOJIb30BaI-Ia Ha KaxoB-

CKOM, Ap.llH3CKOM, ll(HpellKoM H ',lI,PY-

nrx 3aBO,lI,ax )K5H TpecTa YKpBO)J.-
)KeJIe306eToH MHHBO,lI,X03a YCCP npH H3-

rOTOBJIeI-IHH JIOTKOB opOCHTeJIbHbIX CHCTeM,

nJIHT 06.TIH11.0BKH KaHaJl0B, 6e3HanopHblx
meJIe306eTOIII-IbIX Tpy6 H ,l(p. OpH 9TOM YC-

TaHOBJIeI-IO, lITO npI1 BBe.lI.eHHH 0,6...0,8%

O<1>C MaCCbI I eMeI-ITa MomHO CHH3HTb pac-

XO,lI, nCMeHTa na 10...20% n 3aBHCHMOCTH

OT COCTClBa 6cToHa (Ta6JI. 4).
VknOJIh30naHHc 1 06aBI(H llcDC C neJIbIO

nOJ[ylleIIH5I KOMOIII-II1pOBaIII-IOrO 9cp(pCI<Ta,
T. e. lJaCTH1JI-IOrO CHH)KeHI1H pacxo,lI,a llC-

MeHTa (12%) H COKpaI.lJ.eHHH BpeMeI-IH M30.

TepMHIIecKoro BbI,lI,ep)KHBaHHH 6eToHa, no.

3BOJIHeT CI-IH3HTb cc6ecToIHlOCTb npoH3Bo,'!,
CTBa nJIHT 06JIHUOBKH KaHa,TIOB Ha 2...3 pI
1M3

. 06'bCM BHe,lI,peHHH 3a ] 985 r. TO.TJbKO

IIa 3aBO,lI,aX )K5I1 TpecTa YKpBO,lI,)J{eJIe30,
6eToH COCTaBHJI OKOJIO 300 TbIC. M3 6eToH8,
a 3a 1986 r. - 370 TbIC. M:1_

BblBOJl,bl

)1.06aBKa OcDC OTI/OCHTCH K KJIaccy n.TJ8'

CTHClmKaTopoB nOBbllUCIIHOH acpcpeKTHBHOCTII
C HBHO nblpa)KeHHbIM 3q)cpeKToM YCKopeHH 

npou,eccOB CTPYKTypo06pa30BaHHH H Tl3ep.
,lI,eHHH 6eToHa.

B paBI-IOnO,l(BH)!{I-IOt'1 C KOlITpOJlbHbIM co.

CTaBOM 6eToHIIofi CMeCH OHa n03I30JI5ICT

nOBbI_ HTb npOllI-IOCTb oeTOHa Ha 30...50,%
no cpaBHcHHIo C 6eTOIIOM 6e3 ,lI,06aBI<H MJ11f

aKOHO:MUTb D,O 10...20% lleMCI-ITa. BBe.n.emle
0,6...0,8% O<1>C  IaCCbI l1.eMeHTa cOKpam8.
eT Ha 3 II npO,lI,OJI)KHTeJIbI-IOCTb H30TepMH'
lleCKoro nporpeI3a 6cToHa 6e3 CHHmeHH?

ero npOllHOCTI1.

BBeD,eHHe 0 <1>C D 6eToH cnoc06cTByeT
(I)OpMHpOBaHHlO MCJII<onopHcToH CTPYKTypbl
l1.eMeHTHoro KaMH5I, nOBbllUCHHlO nJIOTHOCTH,

MOp030- H KOpp03HOI-IHOH CTOHKOCTH 6eToH8.

Ha B/l,HX CCCP

YH BepcanbHblH

6eTOHOYKIlaA'-I K

B 06'beD,HHeHHblx naBH.TIbOHaX «CTPO'
HTeJIbCTBO» Ha B,IT,HX CCCP 9KcnOHHPY'
eTCH YHHBepCaJIbHblfI 6eTOI-IOYKJIa,lI,1JHK C

KOHCOJIbHbIM nOBopOTHbIM nHTaTeJIeM, pa3-

pa60TaHHbIH Ha MOCKOBCKOM SaBO.lI.e )J{e.

JIe306eTOHHbIX TPy6 rJIaBMOCnpOMCTpoii.
MaTepHaJIOB.

5eTOHOYKJIa,lI,IlHK npHMeH5IIOT npH VK-
JIa,lI,Ke 6eTOHI-IOH CMeCH B cPOPMbI npH M3'

rOTOBJIeI-IHH HanopHbIX BH6porH.lI.POnpecco.
BaHHbIX Tpy6, pa60llHX KaMep KOJIO,lI,u,eB,

6JIOKOB TOHHe.TIbHbIX 06,lI,eJIOK-T106HI-IrOB H

,lI,PVrHX H3D,eJIHt'I.
5JIarO,lI,apH nOBOpOTI-IOMV VCTPOHCTBY

B rOpH30I-ITaJIbHOH nJIOCKOCTH 6eTOI-IOYKJIaJI-
ImK C KOHCOJIblIbIM m-ITaTe.TIeM n03BOJIHeT

06CJIY)KHTb OD,I-IOBpeMeHI-IO HeCKOJIbKO

cPOPMOB01JHbIX nOCTOB. Ero BHe,lI,peHHe no.

3BOJIHJIO 06eCne1JHTb paBI-IOMepHYIO nO,lI,aq)"
6eTolliioH CMeCH H nOBblCHTb npOH3BOD,1I.

Te.TIbHOCTb cPOPMOBOIlHbIX nOCTOB 3a C1je 

COKpaI.lJ.eI-IHH BpeMCHH Ha nO,lI,rOTOBKV 060'

PY,lI,OBaHHH- KpoMe Toro, YMeHbiliaeTCH Me.

TanJIOe:\1IWCTb, vnpOI.lJ.eHa KOHCTPVKllM!!,

COKpaI.lJ.eHbI nOTepH 6eTOI-Ia.
TeXI-IlllleCKaH xapaKTepHCTHKa 6eTOHO.

YKJIa,lI,lIHKa
- 06'beM 0,9...1,6 M

3
; IlIHpHHa

JIeI-ITbI nHTaTeJIH 650 MM; MOI.lJ.HOCTb 9JIeK'

Tpo060PVD,OBaI-IHH 9 KBT. Pa3MepbI: ,lI,JIMHa

(c nHTaTeJIeM) XIlIHpHI-IaXBbICoTa 7000...
11 000X2700h.3500X 1900...2200 MM. Mac.

ca 1,9...2,1 KI'.

EeTOI-lOljKftaOtLUK BnepBble 6blft llcnOflb"

30Bat-/, /-la' MOCKOBCKO.M 3aBooe alCefle306e.
TOHl-lblX TP.lI6 no MoccnetplCefle306eTOH:
121087, MocKBa, Eepe2080t1 np., 2.
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3aBOJlCKOe npoH3BOIICTBO

Y.ll.K 666.972.12:691.327

H. H. Kynpl-151HOB, KaHp,. TeXH. HaYK, n. A. MAnJlfHVlHA, .q-p TeXH. HaYK,
npo<p. (HJlfI-1>t<Ei)

TennOBnO>KHOCTHOSI o6po6oTKO 6eTOHOB
B npOAYKTOX cropOHMSI npMpOAHoro r030

B nqc.TIe,l(HHe rO,lI,bI B I-IecpTHHbIX H ra30-

BbIX paflOH ax CTp31-Ibl ,l("'IH Ten.TIOBJla)KHO-
cnlO i06pa60TKH JIerKHX H T5DKe.TIbIX 6eTOHOB

HCnOJIb3YlOT npO,lI,YKTbI cropamrH npHpO,lI,HO-
1'0 ra3a. 3KOHOMHlleCKH 3TO BbIrO,lI,HO, TaK

KaK HCKJllOIIaeTCH He06xo,lI,HMOCTb CTPOH-
TeJIbCTBa KOTeJIbI-IbIX, a KOJIHIIecTBO ra3a,

pacxo.n:ye:VlOro I1a 1 M3 6eTOHa, no ,lI,aI-II-IbIM

[1], YMeI-IbIUaeTCH OT 50... 60 ,l(0 10...
15M3

. EC"'IH ,lI,lIH TBO JIerKI1X 6eTOHOB HC-

nO.TIb30BaIlHC npO,lI,YKTOI3 cropaHHH npHpO.lI.-
Horo ra3a (OCOr) He Bbr3bIBaeT COMHemrH,
TO ,l(JIH TH)KeJIbIX 6eTOHOB aTOT cnoc06 npe,lI,-
CTaBJIHeTCH CnOpi-ibIM.

,IT,.TIH HCCJIe.n:.OBaHI1H TBO 6eTOI-IOB B cpe,lI,e
ocor B Hl1l1)K5 COBMeCTI-IO C BHl1l1-

TIpoMra30M H B311Cl1 6bW pa3pa60TaH

TenJIOreI-IepaTOp H H3rOTOB.rreHa JIa60paTOp-
I-IaH KaMepa ,l(lIH nOJlyrreHHH Cpe,lI,bI C nmpo-
KHM,l(Hana30I-IOM napaMeTpOB: TeMnepaTypa
(20. . . 150 °C), OTI-IOCHTeJIbI-IaH BJIa)KHOCTb

I-IaIIHHaH- OT llHCTbIX OCOr,lI,O napoBoH C

<p= 100 % H CKOpOCTb ee ,l(Bli)KeHIHI ,l(0

2 Mfc.
Pe)KHIIIbI TBO B cpe,l(e ocor HCCJle,lI,OBa-

JIH Ha MeJIK03epI-IHCTbIX 6eTolIax, a npoH3-
BO,l(CTBellHoe BIIe,lI,peHHc

- Ha TH)KeJIbIX. B

Ka1JeCTBe BH)KYIQHX HCnOJIb30BaJIH nopT-
JIaI-I,lI,l1.eMeHTbI C MHIIepa"'IbI-IbIMH ,l(06aBKaMH

MapKH 400 BocKpeceHcKoro H 5eJIropo,lI,-
CIwro l1.eMeI-ITI-IbIX 3aBO,lI,OB, no aKTHBHOCTH

H 9(j)cpCKTHBHOCTH npH npOnapI1BaI-IHH OTHO-

 5iI.lJ.HeCH COOTBeTCTBeHI-IO K l-fl H 2-H rpyn-

naM [2]. AKTHBnocTb npH npOnapHI3aHHH

nOpTJIaH,lI,l1.eMeI-ITa 6e.TIrOpO.lI.CKOrO 3aBO,lI,a

COCTaBJIHJla 27, a BocKpeceHcKoro-

36,8 MOa. MeJ1KHM 3anOJII-IHTeJIeM CJIY)KHJI

KI3aplleBbIH neCOK C M,,= 1,5]. lvlJ.iHepaJIO-
rH1JeCKHfI COCTaB nOpTJIaH.lI.u;eMeI-IToB: 6eJI-

rOpO,l(CKOro-C3S=64, C2S=15, C3A=

=6, C4AF= 13; BocKpeceHcKoro - COOT-

BeTCTBeI-II-IO 60, 11, 7, 14. COCTaBbI 6eTOI-I-
HofI cMecH )J{eCTKOCTblO 5... 7 C nO,lL6Hpa-
.TIH C BIll. paBI-IbIM 0,64 H 0,33 I-Ia lleMelITe

6eJIrOpO,lI,CKOrO, a TarOKe 0,65 H 0,41 I-Ia

u;eMeHTe BocKpecelIcKoro 3a 130 'I.0B. OTcpOp-
MOBaI-II-Ible H3 O,lI,IIoro 3aMeca 06pa3IJ.bI noc-

JIe 2 II npe,lI,Ba pHTeJlbI-IOi-i I3bI,lI,ep)J{J{H nOMe-

lltaJIH B nponapollHYIO KaMepy H B KaMepy C

ocor. CrwpocTb nO,lI,'beMa TeMnepaTypbI

rrpn nponapHBallrlI1 H KOM6HHHpOBaI-IHhIX pc-
)KHMax nporpeBa COCTaBJIHJla 20 °CJll, a IIPH

TBO B cpe,l(e ocor I3 COOTBeTCTBlIH C pe-
KOMeI-I.n:.al1.HHMH aBTopoB HOBoro ,cnoco6a 6bI-
JIa nepeMeHlIOH, YMeHbWalOI.lJ.eHCH BO BpeMe-
HH, H COCTaBJIHJIa B nepBble 0,25 1J - 1 10, I3

nOCJIe,lI,YlOIQHe OT HallaJIa nepHO,lI,a UO,lI,'beMa
0,5 II - 70, 1 II - 45, 2 II - 27,

.

3 1J-

20
o

Gjll. TBO npOBO,l(IL'IH no pe)KHMaM 2+
+3+6+2 II, 2+3+11...12+2 H 2+3+
+15... 18+2 II npH 80°C. KpoMe Toro, 6bI-
.TIH npOBepeI-IbI pa3pa60TaillIbre paI-Iee B

Hl1l1)K5 KOM6HI-IHp0I3aHllbie pe)KHMbr npo-
rpeBa, npe,l(ycMaTpHBalOI.lJ.HC nporpeB IIa CTa-

,lI,HU nO,lI,'beMa TeMnepaTypbI B cyxoli cpe,lI,e
C <p=40. . . 60 %, B ,l(aI-IHOM CJ1YIIae B cpe-
,lI,e ocnr, a H30TepMHllecKHH nporpeB

- B

llHCTOH napoBofi Cpe.lI.C C <p= 100 %. 06pa3-
lJ.bI-Ky6bI C pe6poM 10 CM I1CnbITblBam-r B ro-

pHlleM COCTOHHHH IIepe3 0,5 II noc"'Ie TBO, a

TaK)J{e B B03pacTe 28 CYT B IIOp:\:laJlbHbIX
. TCMnepaTypi-iO-BJIa)KHOCTHbIX YClIOI3HHX 6e3
TBO. BHeWI-Hrfl Macco06MeII onpe,lI,eJIH.1I1-i
B3BellUIBaI-IHeM 06pa3lJ.a C nHTblO OTKpblTbl-
MH nOBepXI-IOCTHMH B npollecce Bccro pe)!<H-
Ma TBO. ,IT,ecpopMalJ.HH 6eToHa onpC,lJ,e,,'lH.TIH
I-Ia pacna.rry6.rreI-II-IbiX 06pa3u;ax pa3Mepo 
lOXlOX30 CM HI-I.n:HKaTopaMH 1JaCOBOro TH-

na C lJ.eI-IOH ,lI,eJIeHHH 0,01 MIlL OTI-IOClITeJlb-

HYlO BJIa)KI-IOCTb Cpe,lI,bI KOllTpOJIHpOBaJIlr no

nOKa3aI-IHHM CYXOH H MOKpot'r Me,l(b-KOI-IC-

TaHTaHOBbIX TepMonap.

Ope,lI,BapHTeJIbHbIe HCCJle.rr.OBaHHH B npo-

MbIWJIeHHblX YCJ10BHHX Ha 5eJIbr06cKOM 3a-

BO,lJ,e )K1311 I3 YXTe nOKa3aJIH, llTO Te:vmepa-

Typa Cpe,l(b1 B KaMepe C ocor Ha CTa,lLHH

nO.LI.'beMa TeMncpaTypbI IIOBbIlllaeTCH C
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-SpeMfi npo2peSa '-i

Poco 1. HcnapcHHc BO}l.bl 3aTBopCHIHI 113 MCJlKO-

3CpHHcToro 6CTOHa B npOl{CCCC oopa60TKH B cpCJ.l.C

ncor

1- B/I.£=0.67; 2 - BW=0.33

YMeHbW310I.lJ.eHCH BO BpeMeHH CKOpOCTblO H,
I-Ie BbIXO,lI,H Ha H30TepMY, ,lI,OCTI-rraeT 100...

llQoC K KOI-Il1.Y pe)!<HMa TBO. 3TO HBJIH-

eTCH I-Ie,l(OCTaTKOM n0.lI.06I-IbIX KaMep 6e3
aBTOMaTH1JeCKHX perYJIHTOpOB TeMnepa-

TypbI.

OTI-IOCHTeJIbHaH I3JIa)KHOCTb Cpe.lI.bI I-Ia

CTa,l(HH nO,l('beMa TeMnepaTypbl YMeHbwaeT-
CH B nepBbIe 0,5... 1 II ,l(0 10... 30 %. B

.n:.C!.TIbI-IeHWeM B pe3YJIbTaTe HCnapeI-IHH BJ1arH

H3 6eToIfa IT B.'Iarlr, 06pa30BaI3WeHCH npH

cropamm npHpO,lI,I-IOro ra3a, <p nOBbIlllaeTCH

,lI,0 30...400/0. B JIa60paTOpi-ibIX YC.'IOBHHX
<p Cpe.n:bI nO,lI,,lI,ep)!<HBaJIH IIa ypOBI-Ie npo-
MbIlllJICHHbIX KaMep, a TeMnepaTypI-IbIH pe-
)J<HM - co BceMH ne06XO,lI,HMbIMH CTa.lI.HHMH,
BKJIlOllaH H30TepMH1JecKYlO BbI.lI.ep)J{KY.

113 pHC. 1 BH,lI,1I0, liTO na CTa,lI,HH no,lI,'b-

eMa TeMnepaTypbI B nepBbIe 1 . . . 2 II Ha

nOBepXI-IOCTI1 MeJIK03epHHcToro 6eTOI-Ia BbI-

na,lI,aeT KOH.lI.eHcaT. 3aTeM I-IacTynaeT nepH-
0,lI, nOCTOHHI-IOH CKopocHr HcnapemrH B.'larH,
.n:JIHTe.rrbI-IOCTb KOToporo 3aBHCHT OT BIL(
6eToHa. OocJIe 9Toro nepHo.n:a HHTelICHB-

I-IOCTb I1CnapeIlI1H CHH)!(aCTCH, nOI3epXI-lOcTb

I3bIcywHBaeTCH, 30lla HCnapeIlII5J. CMeI.lJ.aeTCH
BO BI-IYTpem-nrc ClIOH 6eToHa, a Ha KpHBbIX

HcnapeHIHI I3H,l(eI-I pC3KH inepem6 - HacTY-
nHJI na.n:.alOI.lJ.HH nepno,lI, I1cna peUI1H (cyw-
KH). 06I.lJ.ee KOJIHlleCTBO HCnapl-IBWeHCH
B.TIarll B 3aBHCHMOCTH OT BIll. H .lI.JIHTeab-

I-IOCTH TBO K KOlIllY H30TepMbI COCTaBJIHeT

40. . . 60 % BO,lI,bI 3aTBOpeI-IHH.

Pe3YJIbTaTbI JIa60paTOpi-ibiX HCCJIe,lI,OI3a-

mrH no HapaCTaHI1lO np01JI-IOCTH MeJlK03ep-
I-IHCTbIX 6eToHoB npe.LI.CTaBJIeHb1 Ha pHC. 2.

OporpeB B ocor CI-IH)J{aeT np01JIIOCTb B

B03pacTe 28 CYT no cpaBHemrlO C nponapeI-I-
I-IbIM 6eTOI-IOM. TOIIKH C HYJIeBOH H30TepMoH
Ha pHC. 2 cooTBeTcTBYIOT npOIIHOCTH 6eTO.

HOB HOpMa.TIbI-IOro TBep,lI,eHHH B B03pacTe
28 CYT.

OpH KOM6HIIHpOBaI-IHblX pe)!UIMaX TBO

npollHoCTb 6eToHa nOBbIllIaCTCH ,lI,0 ypOBHH

nponapeI-II-Ioro, a C npe,lI,BapHTeJIblIbIM 06-

,l(YBOM 6eTOI-Ia, KOr,lI,a C nOMOI.lJ.blO KanH.rr-

.TIHpHbIX CH.TI ,lI,ecpopMal1.HH pacWHpelIH51

TBep,lLelOI.lJ.erO 6eTOI-Ia He pa3BHBalOTcH,-
BbIllIe npOllI-IOCTH nponapeI-IHOrO 6eTOHa.

XapaKTep pa3BHBalOI.lJ.HXCH ,lI,ecpopMalJ.HH B

6cTOHe B npOlJ.eCce TBO npe.LI.CTaBJIeI-I Ha

25
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PHC. 2. BJIHSlHI1C pa3JII1LiHbIX cnoc060B TCnJlOBOM
06pa60TKH Ha 113MCHCHI1C npO'IHOCTI1 MC.1JK03CP-
HliCToro 6cToHa Ha n Ll MapKI1 400 BocKpecclI-
CKoro (a, 6) 11 6cJIrOPo)J.cKoro (a, <') l.\CMCIITlfbIX
3aB01(OB

Il- B/l.(=O.4i l; 6 - B/4=O,6'5: 0-/3/11,=0,33;
e - Bjl.(=0,67. PC}KI1M TI30 2+2+n+2 'I npII
80°C; 1 - npoIlapliliallHe; 2 - IlCIlI'; 3 II 4-

KOM6H1IHPOB311HbIiI nporpeB JI,'Q I II :-.'Q 2;
- npC-'1I10CTb 6CTOH3 'lepe3 05 'I no-

CJIe TBO; - - - - TO }Ke, B B03paCTC 28 CYT

pHC. 3. HaH60JIbllIHe JI.eqJOpMallHH OTMellC-

HbI Y nponapeHHoro 6eToHa, B 2...3 pa3a
MeHbllIe - B cpe,lI,e ocor H npH 061,1 llHO \1

KOM6HI-IHpOBaHHOM pe)KHMe. I1cnOJIb30BaIIHC

KOM6If1IHp0I3aIlHbIX pe)KHMOI'3 C 06.n.YBOM 6e-

TOHa nepe,lI, I1allaJIOM TBO n03I3o.MleT CH5ITb

n eHKYKOHJI.eHCaTa C nORepxHocTH 6CTOHa,
BbI3I3aTb He3Ha lll-lTe.'lbHOe HcnapeHHe BJlarI1

I1a CTa,lI,HH nO,lI,'beMa Te:V!Ilepa rypbI H TeM ca-

Mbnr 06pa30BaTb MeIHICKH B 60.'lbWeM KOJll-I-

4eCTBe KanHJInHpOB H nonYIIHTb 3nalleHHe

KaIllMJIHpI-:IOH CHJIbI, cnoc06I-Ioc CLlep)[{aTb
1].fCpOpMa l1.HH pacwHpeHHH TBepLlelOI.lJ.erO 6e-
TOHa. He3HallHTe,;lbIloe KOJ1HIlecTBo BJla rH

(4. . . 5 % BO,lI,bI 3aTBopeIIlIH), HCnapHI3U1Ce-
CH Ha CTa,lI,HH nO,lI,'beMa TClImepaTypbl, 130313-

 8
--

 6
:::J

g.l/
o
:); 2
CJ..
<:)

 O
R

-2

o 2 If 6 8 10 12 14 16 18

OOU4ee 8peMR npo'lpeBa 1
L(

/1

I

Ir-
/3

I

J{, / "2

"If

PI1C. 3. BJ1\HIHI1C pa3JII1LiHhiX pC.>KHMOB TB0 I1a
pa3BHTHC .lI.C(jJOPM3l.\Hii npH "pOrpCBc MCJIK03Cp-
HHCTOro 6cToHa C B/Ll=0.65 Ha n Ll MapKI1 400
BOCKPCcCHcKoro l.\CMCHTHoro S3BO.ll.3
Pe.>KI1M TBO 2+3+12...15+2 II npH 80°C; /...4-
TO .>KC, LiTO H Ha pHC. 2

26
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p3I.lJ.aCTCH 6eTOHY Ha H30TepMIFIeCKofi BbI-

.LI.E'p)!<Ke H3 HaCbII.lJ.CHHOH napoBofI cpe:;l,bl.
OpOH3BO,lI,CTBeHllOe 0lIp060BaHHe P )KHMOI3

TCIIJIOBOI1 06pa60TI<H B cpCLle ocor npo-
BO,lI,HJIH ua 3auOLle ./KJ)V! .N2 4 no «Gap-
pHKaLlbI» B J1eHI-HIrpaAe. bCTOIIllbIC cvrcnr

)KeCTKOCTbIO 10. _ IS c/ no Tex IIHllCCKO vI Y
BHcK03HMeTpy, C Bill.= 0,43 ...0,45 IlO,ll,6H-
pam-I Ha rpaI-IHTHO:\1 I.lJ.e6He cppaKllml 5...
20 M:\-[, neCllaHO-rpaBHHlI0I1 CMeCH, nopT-
.naHLll1.eMeI-ITe C MHHcpa.'IbHbD1H .lI:06aBKaMH

MapKH 400 C. aHlleBcKoro,ETU :MapKH 400
OH!{aJleBcKoro H nopT"laIILllle:\1eHTe C :MI1He-

pa.TIbHblMH ,lI,06aBKaMH MapKH 500  0"1XOB-
CKoro u.eMeHTHbIX 3aBO,lI,OB. 00 aKTI1BHOCTH

H acpcpeKTHBHoCTH npH nponapHBaI-IHH aTH
ILeMeHTbI OTIIOCHTC5I K CJIe,lI,YlOI.lJ.HM rpynnaM:
mmaJIeBCKHH K I-H, BOJIXOBCKHH H CJIaI-I-

l1.eGCI{J1H - KO 2-H. 5IMHbIe KaMepbI Ha 3aBO-

Lle 060PY,lI,OBaHbI TenJIOreHepaTOpoM TOK-l,
paCIIOJIO)KeI-IHbIM B,lI,O.'Ib JI.m1HHOH CTOpOHbI
KaMepbI. 3Ta CTeI-Ia fIMHOH KaMepbl H eeT

,l(Ba OTBepCTHH, pacnOJ10)J{ellI-:lbIX OKO.TIO ce

yrJ1OI3. llepC3 o,Ll,I-IO ocor nOCTynaloT B

Ka!\Iepy, npOXO,lI,51T Me)K,lI,y naKeTO\:l H3,lI,e-
vlHf! H TPC:V[H CTellI{aMH KaMepbI, 131,1 X 0.!LHT
IIJ I-Iee llepe3 BTopoe OTBepCTlIe H onfITb no-

na..:r.alOT B TOK-l.

EeTOHHble 06pa311bI H3 OLlHoro 3aMcca

nOMeI.lJ.a.1H 13 ,lI,Be KaMepbI - npOnapOlJHYKJ
H KaMepy ocor H pa3MeI.lJ.aJIH Ha BepXHl-IX
HJLleJ1HHx. 06pa311.bI B RaMepe C ocor Ha-

XOLlHJUICb y TOP11.0B nm-ITbI - 13 30Hax BXO-

,lI,a H BbixOLla ocor H3 Ka:\1cpbI. KpoMe .TO-

ro, HMHaH Ka1\'[epa C ocor HMceT OKHO ,lI,JIH

nporpeBa KOHTpO"'IbI-IbIX 06pa311.0B, pacno.'IO-
)J{eHHOe B CTem:e lIanpOTHB TOK-l I-Ia BbI-

COTe 1,5 M OT .LUIa H 1,5...2' M OT yr:w

(TOPl1.a ) Ka MepbI. 06pa311.bI, nOMeweH IIbIe B

KaMepy llepe3 OKHO, HaXO,L!.HTCH Me)KLlY H3-

,l(eJIH5IMH H CTeHKOH KaMepbI B nOTOKe

ocnr. TBO npOBO,IJ,HJIH no pe)j{HMY 3+3+
+ 11 + 2 II IIPH 80°e. Te mepaTYPYH OTHO-

cHTe"1bHYIO B.'Ia)KHOCTb CpeJI.bI H3:MepHJ1H
OKO.TIO 06pa311.0B. OTHocHTem)Ha 51 BJla)j{-

HOCTb cpeA co CTOpOHbI BXO,lI,a 13 2 pa3a

mUKe, lJe:\1 co CTOpOHbI BbIXO,lI,a ocor H3

Ka \:IepbI. (P CpeJI.bI H3MeHHJIaCb OT 80 JI.O 30 H

OT 80 ,lI,0 14 %, nOBblwaHCb K KOHl1.Y H30-

TepMbl COOTBeTCTBelIHO ,lI,0 46 H 28 %.

Pe3Y"'IbTaTbI npOBe.!LeHHbIx HCCJleLlOGalIHH
no lIa pacTalIHlO npollHocTH TH)j{eJl0ro 6eTo-
Ha npH Ten.nOBOH 06pa60TKe C HCnOJIb30Ba-

HHeM pa3m-JIlIIbIX TeIJ.lIOHOcHTe.!lefi npe,lI,-
CTaB.1elIbI B Ta6.'IHllc.

Ha 3aI30Lle )KEI1 J\I'9 4 00 «I3appHKaLlbI»
BbmycKalOT nycToTHbIe llaCTHJlbI H3 npe.u.-
HanpH)KeHHOro 6eToHa :MapKH .M 300, noaTO-

MY pe)!UlM TBO .lI.OJl)KCll 06eCne1lHBaTb no-

JlYIJCHHe 70 %-HOH nepe,lI,aTOlllIOH npollIIocTH
B rOp5IlleM COCTOHIIHH.

yh Ta6.TIHl1.bI BH)UW, llTO 6eToHbI, npo-
rpeTbIe 13 ocor, lIa6HpaIoT noc.TIe npo-

rpeBa 55...57% npOlJIIOCnI 6eTOI-Ia I-IOP-
:\1a.%HOro TRepJ.cHHH B B03pacTe 28 CYT.

IlPO'HlOCTb 6('TOIla I10CJIe TI3a
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IlpOaYKTbt C20pmiUfl npupoa-
Iweo 2a3a

BOJIXO- 17,9 17,6 17,8 16,9 30,5
BCKHii

29,6 21,7 22.9 16,2
CnaHl.\CB - 19,9 )9.9 19.9 22,4 28.9
CKHi1

26,7 25,3 18,9 16,2
IlHKaJIe- 32,4 28,3 25,6 24,7 37,S
BClmn

39,6 28,2 26, 16.6

l(oM6uHupoeaHHbtu npoepe8

BOJIXOB- 16,3 17,3 20,0 16,6 27,3CKHit
27,8 32,6 33,3 25,0

CJIaUl.\CB- 18,5 20,6 21,4 18, I 28,0CKHit
26,7 23,7 26,5 25,0

TIHKaJIeB- 29,1 24,6 29,3 20,9 32,3CKHH
39,5 34,4 34,0 38,0

Il p Ii !II C 'I a H H e. Ha.n: 'lepToii - '1cpe3 I ... 2 'I
nOCJIe TI30; no.!!. 'lepToit - 'lepe3 28 CYT.

,QaJIhHeHWee TBepJI.eIUIe B 1I0j);'vIaJlbIlblX
Te:MIIepaTypIIO-BJIa)!{!IOCTHbIX YCJIOBH5IX B

TClleHi-Ie 2 CYT JI.a.-1o IIC3Ha IIH re.1!bI-IblH

npHpOCT npOqHOCTH. Y 06pa311.0B, nporpe-
nIX B nOTOKe IICnr, B OKHe HaOJIlOJ:.:I-
eTCH CHH)j{eHHe np04HOCTH 6eTOHa. OpH
KOM6HI-IHpOBalIIIbIX pe)J{HMaX TenJl0130fI

06pa60TKH npOIJI-IOCTh 6erOHa nOBbIwaeT-
C5I ,lI,0 ypOBH 5I npOnapeI1HOro_
B Tex c.'IY4aHX, KOr,lI,a HeG03MO)KHO no-

J1YllHTb YBJla)KHeHHe rrcnr Ha CTaAHH H30-

TepMbI .!LO 90. . . 100 %, MO)I<I-IO CIUI)!{aTb (P
,lI,O 80 %, I-IO npH aTOM I-Ie06XO,lI,HMO YBe"'IH-
llI1Tb OTI-IOCI-ITe.rIbHYlO BJIa)j{HOCTb Cpe,lJ,bI Ha

CTa,lI,I1H nO,lI,'beMa TeMnepaTypbl .!LO 40.

60 % H Ha1laTb YB.na)KHeHl-Ie ocor He llC-

pe3 3, a 1Jepe3] ..2 1J nocJ'Ie Hallana TBO.
B Ka)K,lI,OM KOIlKpeTHoM c"'Iyqae R 3aBHCH-

:V!OCTH 0'1' BHLla H3,lI,eJIl-IH, npHI'vlelIHcMblX \:Ia-

TepHa"'IOB H C.'IO)!<HBWHXC5I YC.TIOBHH 9TH Ba-

pHalITbl MQ)KHO Hcno.TJb30BaTb C 06H3aTeJlb-
IIOH npeABapHTeJIbHOH npOBeplwfl.

BblBO,lJ.

TeIIJIOBYlO 06pa60TKY TmKe.'IbIX H MeJIKO-

3epHl-ICTbIX 6eTOHOB !vlQ)1{1l0 npOBOAHTb B

cpe,lI,e npO,lI,YKTOB cropaHlUI IIJmp0.lLHOrO ra-

3a, HCnOJIb3YH KOM6H.HHp013aHllbIe pe)I<H\1bI,
3aKJIlOlJalOI.lJ.HCCH B nporpeI3e I-I a CTa LlH II

IIO,lI,'beMa TeMnepaTypbI B cpeLle ocor C

YMeHbWalOI.lJ.eHC5I OTHOCI1Te.'IbIiOH B"'Ia)K'

1I0CTblO ,lI,0 20... 30 % H C nOC"leLlYKJI.lJ.HI\.\
,lI,°YB"1a)!{JIeIIHe:VI ocor ,IJ,O 90. . . 100 %.

EHI3J1I-lOrPA<I)I!l-IECKIIFI CrIHCOK
I. r 0 p 51 1111 0 B K. 3.. C 'I aCT H bl it A II

Ii )1.1). HOBhlH cnoco6 1"l'I1.IJOBOI1 oopa6oT!{I!' 113-
J(CJIHit 1/ I3eToII Ii )!{('JIC306cTOIi. - 1980. _
j\;'Q I. - C. 25-26.

2. 0 Bbl60pc I.(CMeIlTOB JIJISI TCnJIOBoit o6Da6oTKIi
6eTolIa I J1. A. NI. a JI Ii II Ii H a, A. H. M 0 K-

P Y III H H. .M. II. 13 P V C C C P. N. H_ K V n-

I) H 51 HOB // I3eToli H .>KeJIc306cTOH. - 1984. -
 g3. -- C. 10-12.



. CTpOHTenbHOe npOH3BOj:lCTBO

YAK 693.647.3

6. A. KPbl110B, A-P TeXH. Ha'YK, npocp.; B. H. EPOWKIt1H, J..1H>t<. (HI-1I-1>t<6)

KpMTM eCKOSInpO HOCTb6eTOHOB K MOMeHTY

30MOpO>KMBOHMSI

B 3HMHee BpeM51 BbI.lI.epR<HBaHHe 6eTOI-Ia

npH nO.TIOlliHTeJIbHbIX TeMnepaTypax B KOH-

CTPYKI HHX,Y KOTOpbIX MOllieT 6bITb 60Jlb-

UIHM BpeMcHHoH pa3pbI Me)j{,lI,Y 6eTOI-III-

pOBauHeM H I-IarpY)KeI-IHeM, lleJIeco06pa3Ho
oCYI.lJ.ecTB.TIHTb ,lI,0 JI.OCTHllieUH51 KpHTlllle-
CKOH npOtII-IOCTH. OpO,lI,oJllliHTeJIbHOCTb BbI-

.n.eplliHBaHH51 ,l(0 3aMOpaR<HBaI-IH51 6Y,lI,eT
HenOcpC,lI,cTBeuHo 3aBHceTb OT BeJIHIIHHbI

npOllI-IOCTH, npH KOTOpOH 3allwpa)j{J-IBamre
B03VIO)!{HO 6C3 CIIH)j{eHHH npOllHOCTI-IbIX xa-

paKTepHCTI1K npl.r TBepJI.eHHH nOCJIe. OTTa-

ImaHHH.

CorJIaCHO [1], np01JI-IOCTb 6eToHa 6e3

,Ll06aBOI<, no OKOHllaHHH BbI,lI,ep)j{HBaHll I-Ie

no.aBepralOI.lJ.erOC5I nonepeMeI-II-IOMY 3aMO-

pa)J{I1BaHHlo II oTTaHBaI-IHlO, K MOMeHTY 3a-

Mep3alll151 JI.o.TI)j<IIa COCTaBJI5ITb 7,5...
15,0 MOa 13 3aBHCHMOCTH OT MapKH. Pe-

!{OMeH.ayeMoe RpeMH BbI,lJ,epRUIBaHH5I 6eTo-
I-Ia Ha nOpTJIaHi:LlleMeI-ITe npH TeMnepaType
15...20°C ,lI,.TJ51 ,lI,OCTHllieHH51 9TOH npollHo-
CTH KOJle6JIeTC51 OT 1,5 .lI.0 7 CYT. O,lI,I-IaKO

pe3y.rlbTaTbI HCCJIeJI.OBaHHH nOKa3bIBalOT,
liTO OTpHIJ,aTeJIbI-Ible TeMnepaTypbI B p51,lI,e

CJIY1JaeB He OKa3bIBaIOT pa3pYllIHTeJlbHoro
.aeHCTBH5I Ha 6eTOI-I npH 3aMopa)J{HBaI-IHH
ero B 60Jlee paI-IHHe CpOI<H, lleM YCTaI-IOB-

neHO CHHO.

Pe3YJIbTaTbI 3a py6elliHblx HCC.TIe.aOBamrH

oTpallieHbI B I-IOpMaTHBHbIX .lI.OKYMeHTax,
B COOTBeTCTBHll C KOTOpbIMH KpHTHlleCKaH

npOtlI-IOCTb 6eToHoB nepe.a 3aMOpaRU1BaI-IH-
eM YCTaHOBJIeHa B KaHa,lI,e 7...10 MOa, B

HopBennr 6...8, B TIoJlbllle 5...7, B <PH11-

JI5IH,lI,HH 4...8, B AI-Irmm 11 <!>pauIJ,HJ.r 5, R

5InOHlm 3,5...5,0 B CilIA 3,5 MOa. B Pe-

KOMeu.aaIJ,HHX no 3HMI-IeMY 6eTOI-mpoBaIuIIo,
pa3pa60TallHbIx KOMHTeToM no 3HMueMY
cTpOHTeJlbcTBY PI1.nEM, npollHocTb 6e-
TOHa nepe,lI, 3aMOpa)KIIBaHHeM onpe,lI,cJIeI-Ia
lIC MeI-Iee 5 MOa.

OpaBHJIbI-IOe YCTaHOBJIeHHe KpHTJ-ItleCKOH

npo'IHocTH 6eTolIa nepe.LI. 3aMOpa)!{J1BamreM
HMeeT Ba)lUlOe npaKTI11JeCKOC 3l-1allellHe. OT

ec BeJIJ.I1lHHbI 3aBHC51T CpOKI1 H cpe,lI,c ma

3aI.lJ.HTbI MaTeplla.TIa 0'1' B03.lI.eI1CTBHH MO-

p03a, I-Ia3Ha1JalOTCH pe)j{HMbl TenJIOBoti

06pa60TKH, pelllaeTcH Bonpoc 0 npHrO,lI,-
HOCTH 6eTOI-Ia, CJIY1JaflHO 3aMopo)j{eI-IHoro
B paI-IHeM B03paCT€ (npH I-IeO)j<H.lI.aI-IHOM

CHH)KeHi-IH TeMnepaTypbl oKpYllialOI.lJ.eA cpe-I

,11,br, OTK.TII01JeI-IHH 9JIeKTp09Hepn1H H T. n.),
YCTaI-IaBmmalOTCH ,lI,OnO"'IHHTe.TIhi-ibIe 3a-

TpaThI 3Hepnnr nO cpaBHeHHlO C TenJIbIM

rrepHO,lI,o.M rO,lI,a.

B HHH>K5 HCCJle,lI,OBaHa B03MORUlOCTb

CI-IHllieHHH BeJ1H1JHI-IbI KpJ-ITH1JeCKOH npolf-
I-IOCTll 6eToHa nepe,lI, 3aMopalliHBaHHeM, B

TOM lIHC"'IC npH npllMeHeHliH nJIaCTHcpHlUI-
PYlOI.lJ.HX .lI,06(': BOK. I1cCJIe,l(OBaI-IHH npOBO-
.alum ua 6e-;-OI-lax, npHrOTOBJIeI-II-IbIX Ha

nopTJlaH.LI.IlC;VIeIlTax MapoK 400 H 500 Bo-

CKpeceHcKoro (C3S=60, C: S=11,C3A=

=6%, C4AF= 14%) H MapKI1 400 EeJIro-

p0,lI,CKOrO (C3S=66, C2S;= 16, C3A=5,
C4AF= 13%) SaBO,lI,OB. 3anOJIHHTeJIHMH

C"lYlliH.Tm rpaHHTHblfI I.lJ.e6eHb cppaKl1.HH
5...20 MM H I<BapIJ,eBbIH neCOK C Ml{=
= 1,65, ,lI,06aI31{aMH - cynepnJIaCnIcpHKa-
TOp C-3 11 I.lJ.e.TI01JUOfI CTOK npOH3BO,lI,CTBa

KanpOu'IaKTallIa (lI1,COK).
06pa311bH<y6bI C pe6poM 10 CM 3aMopa-

)j{HBaJIH cpa3Y nOCJIe cpopMoBaHHH H nOCJIe

JI.OCTHR{eHH5I 6eToHoM np01JHOCTH 3, 5, 8, 10

H 12 MOa, BblJI.ep)j{I1BaJIH R TelleI-IHe cy-
TOK npH TelllIIepaType -25<>C H HCnbITbI-

BaJIH B B03paCTe 7,.28, 90 H ] 80 CYT TBep-

,lI,eHHH B HopMa"lbHbIX YC"'IOBH5IX IlOCJle OT-

TaHBamrH.

PC3Y"1bTaTbI nOKa3aJ1I1, lITO 6eTOI-I 6e3

,lI,06aBOK, npHrOTOB"leHllbIfi lIa nopT"'IaU.lI.'
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0,4 D,S 0,6 0,7 f¥Sill,

npO)J.on)j(HTenhHOCTh Bhl)J.cp)j(HBaHHSI 6eTOHa
(0. K.=3...5 CM) Ha BOCKpeceHCKOM nopTn<IHJ1.-
l{eMeHTC 6e3 )J.o6aBKH (I, 2) II C )J.o6aBKoti C-3
(3) npH TCMnepaType 18...20°C B 3aBHCHMOCTH
OT BO)J.ou.eMeHTHoro OTHOllIeHiHI ,lI.O ,lI.OCTH)j(eHHSI

npO'lHOCTH:

1 - Tpe6yeMoa 110 CHHTI; 2, 3 - 5 Mila

lleMeHTax 060HX' 3aBO,lI,OB C B/U OT 0,42 ,lI,0

0,81, npOtlI-IOCTblO 5 H 60JIce MOa, nO,lI,Bep-
ruy:r:bIH O,lJ,HOKpaTI-IOMY 3axIopa)j{HBaI-IHlO,
B B03pacTe 28 CYT nocne OTTaHl3aHHH He

UMeeT nOTepb np01JHOCTH lIa C)KanIe H B

,11,aJIbHeHWeM npOIl.OJDKaCT TBep.lI.eTb alla-

.TIOrHllHO 6eTOHY, xpaHHBlllCMYCH B HOp-
M3.TJbHhIX YCJIOBIH!X. npO.nOJI)j{HTeJIbHOCTb
ero Bbl.lI.epROm3UHH npll TC\ r:epaType 18...

;20"'C ,lI,JIH ,l(OCTH)j{CHI151 3TOH npollHocTH no

 paBHeHHlOC Tpe6Y€-MoH CHI.rO COKpaU.la-
eTCH npHMepHO B 2 pa3a (CM. PHCYIIOK).

,IT,JI5I HCc.TIe,l(OBaHI1H 6CTOIIOB C JI.06aI3-

KaMH H3rOTaBJIHBaJIH 06pa3IJ,bI lIa BocKpe-
ceHCKOM nOpTJIaH,lI,l1.eMCIITe C B/U= 0.41...
0,42 H 0,69...0,72 npH O.K 3...5, 7...10 II

19...20 CM. OO,lI,BllR{I-lOCTb 3...5 CM 6eToHHoii

CMeCll C ,lI,06aBKOH 6bIJIa no.'IYlleHa npH CHH-

llieI-IHH paCXO,lI,a l1.eMeHTa 11 BO,lI,bI Ha 15%
no cpaBHellHlO C 6e3JI.06aBOllI-IbIM 6eT()[!()M

npH npHMeHeI-IHH C-3 H lIa 10% np:I IIpH-
MeI-ICI-IHH nJIaCTHcpH U,HpYlOIl1,e- B03,lI,YXOfJ0I3-
JICKaIOI.lJ.eH ,lI,06aBKH IlJ,COK, a TaK)I{C npH

YMeI-IbllIeI-IHH BO,lI,OCO.aCP)!{3HH5I. OCa,lI,Ka

KOHyca CMeCH COCTuB..'I5I.Ia 7 H 10 CM 'npn
BBe,!IeHHH .lI.062BKI1 Ul,COK 0,8 H 0,25%
MaCCbI UeMef-lTa COOTBeTCTBeHHO .aJ1H 6e-

TOlla C B/U 0,4] H 0,72. JI HTb!e C leCI16bIJIH

IIo"1Y4eHbI npH BBC,lI,eHHH B 6CTOIl JI.06aBKH
C-3 B KOJIHlJeCTBe 0,4% MaCCbI lleMeI-ITa

UpH B/U=0,42 H 0,7% npH B/U=0,69.
I1CnblTaHHH nOKa3aJIH, llTO 3aMopmKcII-

IlbIH cpa3Y nOCJIe cpopMoBaHH5I 6eTOI-I HMe-

eT 3HallI1TeJIbHbIe nOTepH npollHocTH npH
CR{aTHH rrpI1 HCnOJIh30BaHHH nJIaCTH1JHbIX H

JIHTblX cMeceH, a TaK)j{e npH CHl1)j{CI-IHH I1X

BO.lI.OCO,lI,epR{aI-IH5I. B B03pacTe 28 CYT 06-

pa311.bI HMe.TIll ,lI,0 40% nOTepb npOllI-IOCTH
H .lI.a)Ke B B03pacTe 180 CYT He BCer,lI,a ,lI,0-

CT rraJIll Ma pOl!IIOH npOllHOCTH. CHIUKeliHe

BO,lI,OCO,l(ep)j{aI-IHH CMeCH, a TaK)j{e ,lI,onOJI-

HllTeJIbI-IOe B03,lI,YXOBOBJIC1JCHHe npll npH-
MeI-IeHI1H .lI.06aBKH lI1,COK lIe YMellbIIlHJIO

lXCCTPYKTHBI-IbIX HBJICHHH, BbI3BaHHbIx YBC-
JIJ.I1IeHH€-M 06'beMa 3aMep3aIoI.lJ.eii BO,lI,b! H

lIapymCI-IHeM CI{en.TICHHH Kpyni-iOro 3anOJI-

HHTCJIH C pacTBopIlOfi tlacTblO.

DpH 3aMOpa)KI1BaHHH 6eTOHa IlPOIII-IOCThIO
60JIee 3 MOa HMeIOTCH He3lIa1JHTeJlbHbIe

nOTcpH npOIIHOCTH, npO,lI,OmKaeTCH TBep,lI,e-
HHe, n B B03pacTe 28 CYT R ,lI,OCTHraeT

130%. 3aMOpa)KHBaHHe nl)H MeHbllIeH np01J-

27
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,Z:(06aB- B03paCT
TIpe)).eJI npO'lHOCTH npH C>KaTHH*

Pacxo)). Ka 6eTOHa YCJIOBH5! , '" nOCJIe U:HKJIOB
u:eMeH- O.K., C-3, %

ro, <J(I)

B/LJ.
nepe)). TBepJJ.eHH5I oo:s:::. :S::s:

Ta, CM MaCCbI 3aMopa- 6eToHa, CYT "dE (I) J::{::t:

Kr/M3 u:eMeH- >KHBaHHeM, (OC) (l)ro:s: (l)C\J
0,0.::<: At 100 150 200

Ta 'I C1>Oro (I),Q
t::::' t::t::

0,42 450 4 -
- 28 (20)

- 48,1 - 31,5 22,5

65 46

23 1(-25)+28(20) 5,6 49,7 - 37,3 37,0

75 73

0,42 380 5 0,4 - 28(20)
- 50,0 - 48,1 48,6

:
96 102

18 ! (-25)+28(20) 5,2 51,4 - 52,1 51,0
101 103

0,69 260 -4 - - 28(20) - 25,4 28,8 27,6 28,0

113 104 105

36 1(-25)+28(20) 5,2 25,6 28,6 26,5 29.5
III 102 107

0,69 220 4 0,7 - 28(20) - 27,3 28,6 25, I 30.0

105 86 105
I

29 1 (-25)+28(20) 5,3 26,2 28,9 29.0 28,0

I I
110 100 103

* Ha)). 4epToH - B MTIa, no)). 'IepTofi - B % RC>K 06pa34oB B aHaJIOrHtIHOM B03pacTe.

HOCTH nplH30,lI,HT K ce CHIUKeHHIO B 1303pa-

CTC 28 CYT no cpaBileIlIlIO C lIe3a xIOpa)J{H-

SaCMbI\.JH 06p3311aMH. ,IT,ocTHrHYTaH K

9TOMY I3pe:MeHH CTeneHb rH.n:paTauHH lle-

MCHTa H cpaBlII1TeJIbHO 60JlbWOe KOJIHlle-

CT130 130,lI,bI, IIaXO.lI,5II.lJ.eeC5I B CBo60,lI,HOIlI co-

CT05IIIHH, IIC3aBHCHMO OT I1a.TII-JIIHH «pe3epB-

HbIX» nop, ,lI,OCTaTOIIHWX ,lI,JI5I nonY1JeI-lH5I B

3peJIOM B03paCTe MOp030cToHKoro 6eTOHa,
He MorYT 06CCneIJHTb CTOHKOCTb 06pa3UOB

npH 0.n:IIopa30BOM 3aMOpa)KHI3aI-IHI1.

3aMopa)j<HBaIIHe 6eTOHa C .n:06aBKaMH
C-3 H IIl.COK no .n:OCTII)KeHI1H IIpOllIlOCTH

OKOjIO 5 Mna )IC npHBO,lI,HT K ee CI-II1)Ke-

mHO B npOllecce .n:aJIbIIcliwero TBep.n.eHI'UI

npH I10JIO)l{HTCJ1bHbIX TeMncpaTypax. TaK

)Ke, Kal( H IIPH HCnbITaI-IHH 6eTOIIa 6e3 .n:o-

631301<, HCJ 6J110,lI,aeTC5I HCKoTopoe nOl3bIWe-

IIHC IIpOIJHOCTH B B03pacTe 28 CYT no cpaB-

HCIIIiIO C lIe3aMOpa)KIIBaeMbIM 6eToHoM.

OHO 06'bHCH5ICTC5:! YBem'I1JeIlHeM CTeneHH

rlUpaTaUIUI ueMeIlTa IIPH TBep.n:eHHH nOCJIe

3aMopa)J{HSaHH5I, nOI3bIWeHHeM nJIOTHOCTH

reJICBbIX 060JIOlJeI{ ILO:MeHTHbIX 3epeI-I, CI-II1-

)KeHI1eM cpaKTHlleCKOrO B/U H T. n. [2, 3].
3cpcpeKT ynpollHeI-IH5I 6Y,lI,eT npOHBJIHTbCH,

eCJIH 6eTOH K MOMCHTY 3aMOpa)iumamm

HMeeT B onpe.n:c"1eHHofi CTeneHI1 CcpOpMHpO-

BaHIIYlO CTPYKTYPY.
OpHMeIIeIIHe cynepnJIacTHcpHKaTopa C-3

n03BOJIHJ10 cOKpaTHTb pacxo.n: ueMeHTa Ha

70 Kr Ha I M
3

.n:"'IH nOJIYlleIlH5I 6CToIIa paB-

HoH npollHocTH C B/U=0,42 H Ha 40 Kr-

C B/U=0,69 npH nOllTl1 O,lI,HHaK0I30M pac-

XO,lI,C .n:06aRKH. B 6eTollax C BbICOKHM co-

.n:ep)KaIIlIeM ILCMCHTa l1.CJIcC006pa3Ho npI1-

MeIl5ITb C-3 ,lI,JIH no.TIYlleHH51 60nec O.n:HO-

pO.n:IIblX cMeccH C oca.n:KoH KOHyca 18...

20 CM, T. e. JIHTbIX, npeHMYIl1.CCma KOTO-

pbIX 06I.lJ.CH3BeCTllbI. KpoMe Toro, HCnOJ1b-

30BaHHC C-3 n03BOJIHJIO Ha 4...6 II cOKpa-

THTb BpeMH I-Ja60pa 6eTOilOM npoliHocTH

2S

5 1\10a, 06ecncliHBaIOI.lJ.cH nOJIYlleI-IHe 1I0C-

ne 3aMOpa)KHI3aI-IH5I MapOqI-IOH  p01JHOCTH

npH CHH)KeIII1I1 pacxo.n:a ueMeHTa H BO,lI,bI

HJIH TO"'IbIW BO)LbI.

,IT,.TIH 6eToIIo13 C HeBbICOI<HM cO,lI,ep)j{amreM

UeMeI-ITa 60Jlee l1.eJIeC006pa3Ho npHMeI-IHTb

MeBee
_ ,lI,opome H ,lI,ecpHllHTI-Ible ,11,06aBKI1 C

yMepeHHbIM nJIaCTI1cpHllHPYlOI.lJ.HM acpcpeK-

TOM. TaKOH ,lI,06aBIWfl MO)J{eT 6bITb IlLCOK,

n03BOJ1HlOI.lJ.aH npH MeI-IbTIICM ee paCXO,lI,e

IIOJIyqaTb CMeCH 0,lI,HHaKOB0I1 nO,lI,BI1)KHOCTH

B 6CTOI-IaX BH3KHX MapOK.

Onpe.n:eJIeHHe CPH3I1KO-MeXaHHIICCKHX
CI30HCTB 6eTOIla C B/U=0,42 6e3 .lI.06aI30K

H C .lI.06aI3IwfI C-3, 3aMOpO)KeI-IHOro npH

npolIHocTH 5 H 5,1 MDa, nOKa3aJIO, 1J.TO ero

npolfllbcTb Ha paCT5I)KeHHe npH H3rH6e,

npH3MeHI-Ia51 npOllI-IOCTb H Ha1JaJIbHblfI MO-

,lI,y.'Ib ynpyroCTI1 He OTJIHll3IOTCH OT COOT-

I3eTCTI3YlOI.lJ.HX xapaKTepHCTHK 6eTona,

TBep,lI,eBWerO npH nOJIO)KHTeJIbHbIX TC:Mne-

paTypax H ne no.n:BepraBllleroC5I 3aMopa)J{H-

I3aHHlO.

YIcnbITaHHH Ha MOp030CTOHKOCTb 6eTOI-Ia

np01JHOCTbIO 5,2...5,6 MOa, no.n:BeprnYToro

3a'MopmKHBanHlO, nOKa3aJIH (CM. Ta6JII-I-

llY), llTO 6e3 ,lI,06aBKII H C ,lI,06aI31(0I1 C-3

npH B/U=0,69 Ha BocKpeceHcKoM nopT-

JIaH,lI,lle:MeHTe OH RbI,lI,ep)KaJI 200 l1.HKJIOB

noncpeMeIuIOro 3aMopa)J{HBaI-IHH 11 OTTa-

HBaIlH5I. EeToH C B/U= 0,42, TBep,lI,eBlllHfI
28 CYT B HopMa.'IbBbIX YCJIOBHHX .lI.O HcnbI-

TaIlH5I, nOCJIC 150 llHK.TIOB HMe.TI nOTepH

npO'lHOCTH 35 %, a 3aMOpmKeHI-IbIH npOll-

HOCThIO 5,6 MOa - 25%. CHIDKeHHe pac-
XO,lI,a l1.eMCIITa H I30.n:bl Ha 15 % npI1 IIpH-

MeHCHHH C-3 II03BO.TIH.TIO nOJIY1JHTb 6eToH,

xpaHHBIIIHHCH I OHCnblTaHHH B Tex )j{e yc-

J10BHHX, 1JTO H 6C3J1.06asOllHbIH, C \1apI<OH
no MOp030CTOHKOCTI1 300.

OpH HCIIblTaI-IH5IX Ha MOp030CTOHKOCTb
6eTOIl npOqIlOCTblO OKOJIO 5 Mna nOCJIe

3aMOpa)KHI3aHHH HMeJI nOKa3aTeJIH, He

YCTynalOI.lJ.He 6eTOHY I-IOpMaJIbHOrO xpalle-

BlUr.' Ope)K.lLeBpeMeHBoe SaMOpa)KHBaHHe

6eTOHa j O ,lI,OCTH)KeH1151 HM KpHTlIlleCI(OH
npOllHOCTH npHBo.n:HT K CTPYKTYPBbIM Ha-

PYllIeHHHM, llTO B ncpBYlO Oliepe,lI,b MO>KeT

CKa3aTbC5J I-Ia ero npOI-IHllaeMOCTI1 H 1\-)0-

pOSOCTOHKOCTH. OoaTOMY K KOHCTPYK-

llHHM, nO.ll.BepralOI.lJ.HMCH 130 BpeMH aKC-

mIyaTaIUIH 3aMOpa)KHBaHHlO II OTTaHllaHHIO

I3 BO,lI,OHaCbII.lJ.eIIHOM COCT051 I1HH, npe.n:1>51B-

.TI5IIOTCH nOBbIllIeIIIIbIC Tpe60naHl-lH no KPH-

HIQeCKOH npOlIHOCTH.

OpI1Be.n:eHI-Ible pe3ynbT3TbI, anaJII1S HOp-

MaTHI3HbIX .n:OKYMeHTOB sapy6e)KI-IbIX CTpaH,

.n:aHHble COBeTCKHX H 3apy6e)j{HbIX Y1JeHbIX

n03BO.TI5lIOT c.n:e.TIaTb BbIBO,lI, 0 TOM, llTO ,lI,JIH

KOHCTPY.KUHH, aKcnJlyaTHpYlOI.lJ.HXCH BI-IYT-

pH 3AaHHH, OCBOBaHHfr ,lI,OpO)J{HbIX nOKpbI-

HIH, cpYH.n:aMCHTOB no.ll. 060pY,lI,OBaHHC, I-Ie

nO,lI,I3epralOUUIXC5I ,lI,HHaMHIleCKHM I30s.n:eH-

CTBI15IM, H .lI.JIH I-Ia.ll.3eMI-IbIX KOIICTPYI<UHH

O,lI,HOKpaTI-:IOe SaMOpa)KHI3aHl-le 6eTOHa MO-

)j{eT 6bITb ,lI,onYI.lJ.eI-IO no ,1J,0CTH)J{eBHH npOll-

HOCTH, pamlOH'5 MOa. OpH aTOM ,lI,OJI)j{I-!bI

TaK)Ke BbInOJIH51TbC51 Tpc60namm ,lI,eHCTBY-
lOI.lJ.HX CHHO 06 06eCnelleHHH nOCJIe OTTa-

HBaIllUI npocKTHOH npollHocTH 6CTOIIa K :MO-

:MeHTY nOJIlloii 3arpysKH-

OJIaCTHcpHlUIPYlOI.lJ.He .n:06aBKH MorYT

ycncllIHO npHMeI-IHTbC5I npH 3HMHeM 6eTo-

I-:II1pOBaHHH co CIlI1)j{eI-IHeM KpHTI1lJeCKOH

npOllHOCTH 6eToHa rrepc.n: saMopa)J{HBaIIH-

eM ,lI,0 5 MOa.

CI-II-I)J{eI-IHe KpHTHllecKoH npollHocTH no-

SBOJII1T 3uallHTe.TIbI-IO cO'KpaTHTb npO,lI,OJDKH-

TeJIbI-IOCTb yxo,lI,a sa 6eTOHOM -,lI,0 3aMopa-

)KHBaI-IHH, CIlHSHTb pacxo,lI, 9neI<TpOaHeprHI-I

npH TenJIOBOH 06pa60TKe (HJIH Bo06I.lJ.e OT-

KasaTbCH OT I-Ice), pacwHpHTb 06JIacTI-I npH-

MeHeI-IHH cnoc06a TepMoca, YBe.mI1JHTb TeM-

nepaTypHbIC rpaHHlLbI HCnOJlb30BaHlH!

CpeLI.CTI3 YTen.TIeI-IHH 6CTOIla H HX 060paIIH-
BaeMOCTb 6e3 CHIDKeHH5! KalleCTBa B03BO,lI,H-

MbIX KOHCTPYKl1.HH.
Cmr)j{eI-:lHe TPY1L03aTpaT, alIeprI-IH H Ma-

TepHanoB npH npHMeBeHHH Xn:MHlICCKHX .n:o-

6aBoK MorYT QaCTI11JHO KOMneI-ICHpOBaTb

.lI.OnOJIHHTe.TIbHble 3aTpaTbI Ha 6eTOI-IHpOBa-

I-IHC B 3HMIIHX yCJIOBH5IX.

EHEnHOrPA HqECKH CTIHCOK

I. CHHTI III-15-76. l3eToHHbIC H >KeJIe306cTon-

HbIe KOHCTPYKI HHMOHOJIHTHbIe. TIpaBHJIa npo-

H3BO,IJ.CTBa H npHeMI<H pa60T.
- 1\1..: CTpofi-

H3)).aT, 1976. - 127 c.

2. A x Be p J1. 0 B H. II., K an JI a H 3. n. Mc.

xaHH3M ynpo'lneHH5! oeTona npH ero panlIe}1

3a Mopa>KHBaHHH f/ BTOpofi IIIe>K,lI.YHapo)).lIbifi

cHMno3HYM no 3HMHeMY 6CTOIIHpOB3HHlO.

M.: CTpofiH3,IJ.aT. 1975. - T. 2. - C. 14-22.

3. 1\1. H P 0 HOB C. A n a r 0 it ,lI. a A. B. E -
TOHbl, TBep,IJ.CIorn.He Ha Mopo3e.

- 1\1..: CTPOH-

H3JJ.aT, 1974. - 2G5 c.
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n. 1-1. 6YPnALJEHKO, KaHA TeXH. HaYK (,lJ,HenponeTpOBCKI1H I1H>t<eHepHO-CTpOI1ITeJlbHbli1

I1H-r)

K pOC'feTY Ce'feHM BHeu.eHTpeHHO C>KOTbIX

3neMeHTOB

Q

OpH ,lI,OCTaTOllI-IO MaJIbIX 9KCl1.eHTpHl1.HTe-

Tax C)I{HMalOI.lJ.eH CHJIbI, KOr,lI,a e erp[1],

npe,l(eJIbHOe COCTOHHHe (no npOlJHOcTH)
BIIel1.eHTpenno C)l{aTbIX I-IeI-Ianp5DKeHHbIx

a.TIeMeHTOB, C cocpeAOTOlleHI-Iofi Y npoTHDo-

nOJIO)KHbIX rpalIeH apMaTypoH, B COOTBeT-

cmHH cn. 3.10 CHHO 2.03.01-84, omI-

CbII3aeTCH cpopMy.'IaMH

N e Rb Sb + Rsc S ; ( 1 )

N = RbAb + RscA - as As; (2)

as =
(J
sc ,u ( ; -1)' (3)

ro

1- 11
,

ii

r,lI,e Sb, S: - CTaTHlleCKHe MOMeHTbI C)Ka-

Tofl nJIoI.lJ.a,lI,I1 6eTOI-Ia H apMaTypbI S' OT-

nOCHTeJIbI-IO l1.eHTpa THR{eCTH apMaTypbI S.

npo4Hocrb BHel1.eHTpeHHo C}KaTbIX aJIe-

MeHTOB no aTI1M (lwpMYJIaM onpe,lI,eJIHTb
HeCJIO)j<HO, nocKoJlbKY llHCJIO HeH3BeCTHbIX

(N, S, (Js) paBHo 4HCJIY ypaBHeHI1H. OpH
nO,lI,60pe )Ke apMaTypbI I-IeH3BeCTHblX lle-

TbIpe (As, A ,S, as), llTO npeBblwaeT 1JI1C-

JIO ypaBHeI-IrfH. B aTOM CJIYllae 3a,lI,alla. nOA-

60pa apMaTypbI HMeeT 6eCllHCJIeHHOe MHO-

)j{eCTBO pewemIH, Ka)KAOe 113 KOTOpbIX MO-

)KeT 6bITb HaH,l(eHO H3 ypaBHeHHH. (1...3)
npH npOH3BOJIbI-IOM 3a,lI,aI-II1H O,lLHOrO H3 He-

H3BeCTI-IbIX. OCTaJIbI-Ible HeH3BeCTHble MO-

rYT OKa3aTbCH KaK KOMnJIeKCHbIMH, TaK H

,lI,eHCTBHTeJIbHbIM H, nOJIOR<HTeJIbHbIMH HJIH

OTpHllaTeJIbI-IbIMH llHCJIaMH. LLJIH npaKTHlle-

CKoro npoeKTHpoBaHHH npe,lLCTaBJIHlOT I1H-

Tcpec ,lI,eHcTBHTeJIbHble nOJIOLKI1TeJIbHble

KOpi-iH DbIpa)KeI-IHH (1...3). OpH npOH3BOJIb-
110M na1JaJlbHOM 3allaI-IHH HeH3BeCTHbIX HeT

rapaI-ITHH, llTO nOJIYlleHHbIe B pe3YJIbTaTe

peWeIIH5I ypaBI-IeHI1I1 (1...3) 3HalleHI1H nJIO-

rna,lI,efl 6Y,lI,YT OnTHMaJIbI-lbIMH 11 B CYMMe

MHHHMaJIbHbIMH, ,lI,aR{e eCJIH OKa)KYTCH

.lI.CHCTBHTeJIbHbIMI1 H nOJIO)j{HTeJIbI-IbIMH

 IHCJlaYIH.

ECJIH 3a,lI,aBaTb napaMeTpy S pa3JIHllHbIe

3HalleHHH, COOTBeTCTBYlOI.lJ.He BTOPOMY

paC1JeTHOMY CJIYllaIO BHel1.eHTpeI-IHOrO CR{a-

THH (sR...fifho), T9 C nOMOI.lJ.blO ypaBHeHI1f1

(1...3) MORmo nOCTpOHTb Kpl1BbIe 3aBHCH-

MOCTefi As, A: 11 (Js OT S (CM. PHCYHOK).
KaR{JI.OMY 3a,lLaI-IHOMY 3HalleHHlO S COOT-

BeTCTBYlOT As, A; H (Js, BMeCTe C HHM 06-

pa3YlOI.lJ.He O,lLHO 113 peweHHH CI1CTeMbI ypa-

BHeI-IHI1 (1...3). 113 pl1cYI-IKa .BHAHO, llTO npH

HeKoTopoM 3HalleHHH napaMeTpa S KpHBaH

As - S nepeceKaeT OCb a6Cl1.HCC, H 3Halle-

I-IHe As 06paI.lJ.aeTCH B I-IYJIb. TaKHM 06pa-

30M, B Ka)j{,lI,OM c.TIYllae CYI.lJ.eCTByeT pellle-

I-IHe CHCTeMbI ypaBHeHHH (1...3), npH KOTO-

pOM As=O, UpH aTOM OCTaJIbHble neH3Be-

CTHbIe paDHbI S s, A: Has. 3I-IatJeHHH

s=xfho IS, npH KOTOpOM As=O, MO HO

onpe,lI,eJIHTb H3 cpOPMYJI (4), (6), (8) [1].
00J10)KHTe.TIbHbIMH As HBJIHIOTCH I-Ia yqaCT-

Ke H3MCJIeIUIH S OT S AO ro, 6bICTpO Bospa-

CTaH OT 0 (npH S ;s) AO 00 (npH s=.ro).

HaH,lI,eHHbIe no MeTO,l(HKe [1, 2] BeJIHllH-

HbI As, A; H x= sho - O,lI,I-IO H3 B03MO)K-

I-IbIX pememIH CHCTeMbI (1...3), OTJIHllaIO-

I.lJ.eeCH 0'1' OCTaJIbI-IbIX MHI-IHMa.TIbI-IOCTblO

(As+A:). CJle,lI,OBaTeJIbHO, npaBHJIO, rJIa-

CHI.lJ.ee, 1JTO YCJIOBHeM MHI-IHMaJIbHOrO ,CYM-
Mapi-iOrO pacxo,lI,a apMaTypbI As+As (B

cJIYtJae ee nO,l(60pa DPH 60JIbWHX aKCl1.eI-IT-

pHllHTeTax, e>erp) eCTb S=ISR (HJIH s=

=0,55 npH s 0,55),npH MaJIbIX aKCl1.eHT-

pHUHTeTax (e erp) ,lI,OnOJIHHeTCH npaBlI-
.

JIOM: yCJI'OBH€-M MI1I-II1MYMa (As+As> HBJIH-

eTCH As=O.

a)

1

3aBHCHMOCTH nnoma.ll.efi
apMaTYDbl (a) " uanDH-

.>KeuHi% (6) OT

1-3 - A, A', (A +
s s s

+A') "PH £-><0; 1'-
s

_

:3' - TO )!(e, npH £<(1);

4 - A .

(A' .);
s, mln ,s, mln

-5 - A
s, max (As, max)

C YlleTOM H3J10)KeI-IHOrO ypaBI-IeI-IHH

(1...3) 3amIWYTCH B BH,lI,e

Ne RbSb+RscS;; (4)

N = RbAb + RscA; ; (5)

As = O. (6)

OOCKOJIbKY Ha,lI,06HOCTb B ypaBI-IeHHH

(3) npH nO,lI,60pe apMaTypbI OTna,lI,aeT, a

ypaBHemIe paBHODeCHH MOMeHTOB Y,lI,06-
Hee 3anncaTb OTI-IOCHTeJIbHO l1.eHTpa '1'51-

)KeCnI apMaTy'pbI S', npHXO,lLHM K MeTOAH-

Ke paClleTa, H3JIO)KeHHOH B pa60Tax [I, 2],
OTJIHllalOI.lJ.eflcH OnTHMaJIbHOCTbIO peweHHH
H CHHR{eHHeM TpY,lI,OeMKOCTH ero HaXO)K.u.e-

I-IHH. YpaBHeHHH (4...6) .cnpaBe,lLJIHBbI OpH

h>x SRhO.
B pa60Te [3] H3JIO)KeHbI 3aMe1JaHHH DO

nOBO,lI,Y CTaTeH [1, 2]. 00 MI-IeI-IHIO aBTopa,

OTpHllaTeJIbI-IOe 3I-IalleHHe nJ10I.lJ.a,lI,H apMa-

TYPbI Fa (3,lLeCb 0603HalleHHH no CHHO

11-21-75) B Bblpa)KeI-Ir1Hx (107) H (109)
[4] ,He YKa3bII3aeT Ha TO, 1JTO OHa He HY)K-

I-Ia ,lI,J1H 06eCne1JeHHH npOllHOCTI1 celleHHH.

O,lLI-IaKO HenOI-IHTHO, ,l(JIH llero )Ke aTa ap-

MaTypa B TaKOM CJIYllae HYR<Ha. A BeAb

pellb H,lI,eT H\feHI-IO 0 'npOllHOCTH ceIIeHHH,

H I-Ie paCCMaTpHBalOTCH ,lI,PYfHe Tpe6OBa-
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HI15i (I-IanpHMep, )!(eCTKOCTh HJIH Tpell1.HiIO-

 TOfIKO('Tb).

,D,anee aBTOp CTaTbI1 [3], I1allaB C npa-

BI-lJ1bHOfi l1.HTaTbI H3 pa60T [1, 2] 0 TOM,

1JTO paCTHrImalOI.lJ.ee YCHJIHe B apMaType
A .lWCnIraeT ny.TI5I npH HeKOTopOM 3Halle-

I1HH e H npH ;=SR, nO,lI,MeHHeT paCCMOT-

peHHe nOHHfH5I YCHJIHH B apMaType A,

paBI-IOrO RaFa, paCCMOTpeHHeM I-Ian !H!)!{e-

I-IHH aa. B cpopMYJIe (67) CHHO 11-21-75

pe% H.n:eT 0 I-IanpmKeI-IH5IX B ap:MaType A,
a I-Ie 06 YCHJIHHX B I1eH. B cpopMYJIaX }Ke

(1) H (2) [3] 3I1alIemIH I1anpmI<enHH no-

CTOHI-IlibI H paBIIbI paClIeTHbIM conpoTI-mJIe-

I-IHHM. YCH.TIHH B apMaType H 6eToHe, BXO-

.n:HI.lJ.He B ypa BI-IeIlHH npe,lI,eJIbHOrO paBI-IO-

BeCHH (1), (2) [3], MorYT H3MeHHTbCH

TonbKO nCJIe,lI,CTBHe H3MeHeHHH nOTpe6HbIx
,lI,JI5I 06ecnetleIlH5I npOllI-IOCTH 9JIeMeI-ITa Be-

mItIHH nJIO!l1.a.u:cH apMaTypbI 11 6eToHa. 00-

aTOMY, KOfJI.a RaFa=O, TO aTO 3HallHT, llTO

06paw.aeTC5I n I1Y.'lb He06xo,lI,HMa5I ,lI,JIH

06eCne1JCIIHH np01JHOCTH a.TIeMeI-ITa nJ10I.lJ.a,lI,b

paCTHHYTOH apMa rypbI Fa (CM. PHCYI-IOK).

XOT5I, R COOTReTCTRHI1 CO CHHOoM, Ha-

np5DKCIIHC n apMaType 5 06paI.lJ.aeTCH B

I-IYJIb npn S= (0, a CJIC,l(OBaTeJlbHO, paBHO

IIymo H y.CHJIHe R ,noH apMa rype, HO H

npH £=1£ YCHJIHe B apMaType 5 TaIGI<e 6y-
,lI,eT pa RIIO HYJIIO, BI31I.LI.Y YMeIlbrneHHSI JI.O

YAK 691.87-.122:543.32

lIYJ1H 3nalleIlHH nJIOI.lJ.a,lI,H apMaTypbI As. B

3TO )j{e npe:MH npH s=s, corJIaCI-IO (l)Op-
My.TIC (67) ClhIOa, HanpH)j{eHHe B apMa-

Type S He pamro I-I YJI 10.

PelllHI3, 1JTO H3JIQ)I<eHHaH B HCTOlllIHKax

[1, 2] MeTo.n:HKa He MO)I<eT CllHTaTbCH npH-

e:MJIeMQfI, aBTOp pa60TbI [3] npe,lI,JIaraeT
CBOlO, O)JHaKO JIerKO y6e,lI,HTbCH, llTO OHa

I-Ie H:MeeT npeHMYI.lJ.eCTI3 nepe.n: H3.TIO)I<eH-

HOH B pa60Tax [1, 2], nOCKo.TIbKY 60JIee

TpYAoeMKa (npC,l(ycMaTpHBaeT ne06XO,lI,H-
MOCTb RbI1IHCJIHTb TPH rpaHHllHbIX 3Halle-

I-IHH e, a He O.n:HO, pernaTb Ky6HllecKHe
ypaBHeI-IH5I; co.n:ep)J<HT 06UJlI-Ie npOMe)KY-

TOllHbIX paC1JeTHbIX I3eJIH1JIm). KpoMe TO-

1'0, nOD,06paIIlIoe perneI-IHe CHCTeMbI ypaB-

HeIUIfi (1...3), JI.a)!{e y,lI,OI3JIeTBOpHH H:M, I-Ie

BCer,lI,a ,lI,aeT MHIIHMaJIbHbIH cYMMaplIbIH

pa,cxo,lI, apMaTypbI, YCJIOI3HeM lIero, KaK

Y)J{e OTMellaJIOCb, npI1 e::S;e"p HI3JIHeTCH

As=O.

IbJI )J{eIlIIaH B pa60Tax [1, 2] MeTOLLH-

Ka n03BO.TI5IeT nO,lI,6HpaTb He06xo,lI,H:MYIO
,lI,JIH o(5ecne1JeI-IHH npollHocTH B:HeueI-ITpeH-
HO C)J{aTbIX aJIeMeI-ITOI3 apMaTYPY 5 H 5'

KpaTllaHlllHM nYTeM. ,IT,JIH KOpOTl<HX a"'Ie-

MeI-ITOB (lo/r::S;14) I-Ie06xoJI.HMaH n"'IOll1.a.n:b

apMaTypbI As H A I-IaXO,lI,HTC5I C nepBoH

nonbITKH, a ,lI,JI5I aJIeMeI-ITOB C nI6KOCTbIO

10/'> 14 npH YlIeTe H3MeHHIOll1.eflc5I C H3-

A. C. HE\I1MAPK, A. 11. rYPEBJII4, KaHAI1AaTbl TeXH. HaYK, O. 1-0. BEPEMEEHKO,

t1H>t<. (Ky.:16blweBcKI1.:1 J..1H>t<::I-IepHO--CTpOI'1TeJlbHbli1 J.1H-Tj

POC"'IeT nOpO/(i\eTpOB' )KC 7KOCTIt1 CTep>KHeBbIX

3neMeHTOB C y eToMMCTOpMM HarpY>KeH Q

OpH onpc.n:eJIeHHH Hanp5DKelII-IO-,l,e(pop-
MHpOBaI-IHOrO COCTOHHHH KOI-ICTPYKllHH C

Y1JeTO:M Heynpyrux cBoflcTB )J{eJle306eTOI-Ia

ne06XO,lI,HMO nOCJ1e Ka)J{,l(Oro lllara Harpy-

)KCHHH YTOllHHTb napaMeTpbI )J{eCTKOCTH

OT,lI,eJIbI-IbIX :)J!eMCHTOB paClleTI-IOH MO,lI,enH.

PememIe TaKoH 3a,lI,allH B CJIYllae nOCJle,lI,O-

I3aTeJIbI-IQro .lI.eHCTBHH HarpY30K, pe3Ko H3-

MCI;mOI.lJ.HXCH no I3eJIHll'Hne H HanpaI3JIe-

HHlO, OCJIO)!{H5IeTCH TeM, llTO C)!{aTaH rpa lib

)KCJle306eTOHHoro aJIeMeI-ITa C TpeI.lJ.lIHOH
MO)j{eT nepeHTI-I B paCTHHYTYlO H Ha060pOT.
B CHHO 2.03.01-84 (cpopMYJIa 160) H

.n:PYrHX Hop,MaTHBHbIX .n:oKYMeHTax H3rH6-

naH )!{eCTKOCTb CTep)KlIeBOro 9JIeMeI-ITa H3

YlIaCTI{e C TpeI.lJ.HHaMH onpe.l1.eJI5IeTCH KPH-

I3H3I-IOH Cpe,lI,HHHOH nOBepxHocT,H H Haxo-

,lI,HTCSI ,lI,JIH celleHHSI B l1.eJIOM, npH 9TOM

30

O,lI,II0I3peMeI:iIO YlfHTbmalOTcH )J{eCTKOCTHble

xapaKTe.pHCHII<H KaK paCT5J.IIYToH, TaK H

c)j{aTOH rpaIIeH celleHHH. TaKofi no,l(XO,l(

IIe n03BOJIH€T c.1eJI.HTb 3a HCTopHeH I-Iarpy-

)j{eHHH H KnHeTHKofi H3MeI-ICJHHH napaMeT-

pOI3 )!{eCTK0CTH )!{eJle306eToHHbIX aJIeMeH-

TOI3.

ABTOpatiH pa3pa60TaHa MeTO,lI,HKa, n03-

I30JIHIOI.lJ.aH YlleCTb lIe TOJIbKO npol1.ecc 06-

pa30BaI-IHH TpeIlJ,HH, HO H B03MO)J<HOCTb

3aKpbITH5I H TpaI-IccpopMallHH O,lI,I-Ioro THna

TpeI.lJ.HHbI B ,lI,pyroH, llTO npHI30,lI,HT K BOC-

CTaI-IOBJIeHHlO HJIH CI-IlDKeHHIO rrapaMe.TpOI3
:m:eCTKOCTH paccMaTpHBae.Moro celleHHH.

AJlrOpHT:M paclleTa napaMeTpOI3 )!{eCTKOCTH

Ha H3nr6 (EI) H Ha paCTH)!{eIme. - C)J{aTHe

(EF) cTep)j<HeBbIX 9JIeMeHTOB npHMoyrOJIb-

Horo celleHHH C yqeToM HCTOpHH Harpy-

MeIteJ-IHeM apMHpOBamI5I rHoKocTH aJIeMeH-

Ta - noc"'Ie HeCKOJlbKHX HTCpal1.HfI DbICT-

POMY perneul1Io 3a.n:allH cnoc06cTByeT pa3-

pcrnCHHe paClJeTHblX ypaI3I-:leI-IHl1 O'DHOCH-

TeJlbHO HCKOMbIX BeJII1llHH nJIOI.lJ.aJI.eH apMa-
,

TPYbI As H As'
Ope.lI.JIo)J{eI-IHaH 13 pa60Tax [1, 2] MeTO-

,lI,HKa nOJI.60pa apMaTypbI COOTBeTCTByeT

CHHOy, OTJIHllaeTCH ,l(06POTHOCTblO, no-

aTOMY ee CnC.LLyeT peKOMeH,lI,OBaTb npoeKTH-

pOI3I.lJ.HKaM .lI.JIH npaKTHlleCKoro npI1MeHe-

HH5I, a COMHemIe aBTopa CTaTbI1 [3] B 0'1'-

HomeHHH B03MQ)KHOCTH pernc,HHH paCCMaT-

pHI3aeMOH 3a.lI.a llH Hi-ibIM cnoc060M KpOMe

npe,lI,JIaraCMOH HM CJ1CIIOfi HTepaIJ,HH
- ale-

06oci-ionaml0.

IJI1BJIHOfPA<D1 [qECI\m [ COIlCOK

I. E Y P J1 a 'I e R K 0 n. vI. £lo.ll.60p aJ)MaTY\)bl
3"leMeliTOB .lI.BYTaBPOBoro npOQHIJI5I. BHclteHT-

T)eIlIlO C}KaTblX B nJIOCKOCTH CHMMCTJ)HH fI Be-

1'011 H :>KeJIe306eTOH. - 1984. - N2 6. - C. 21-
22.

2. E Y J) JI a 'I e H K 0 n. 11. 0 nO.ll.60J)c aJ)Ma-
TYJ)bI BlIClteIlTJ)eHHO C:>KaTbIX 9JICMCHTOB np5I-

MoyrOJIbHOrO npoQHlJI5I II ECTOH H :>KcJIe306e-

TOH. - 1982. - N!! 8. - C. 25-26.

3. P Y .lI. e R K 0 B. B. PaC'ICT cctIClmfi BHCltCHT-
PCHHO C}!{ aTblX 9JICMeilTOB II BeToR H }!{CJIC30-

oeTOR. - 1985. - N!! 10. - C. 29-30.

4. P Y K 0 B 0 .lI. C l' Bono npOeKTJ.1pOBaRl:IIO 6c-
TOHHbIX H }KeJIC306cTOHHbIX KOIICTPYKltHfi H3

T5I:>KeJIOro 6CTOlIa (6C3 npC.lI.BaPliTeJIbHOrO Ha-
np51:>KeIlH5I). - M.: CTpOt\H3.D.aT, 1978. -

328 c.

}KeI-IHH, COCTaBJIeI-II-IbIH B COOTBeTCTBHH co

CI-hIO 2.03.01-84, peaJIH3013aH B BH,lI,e

nporpaMMbI «CTep)J{eHb-M» I-Ia EC 3BM.

B COOTBeTCTBHH C 3TOfi nporpaMMOH CTep-

)J{I-leBOH aJleMc,HT pa36HI3a lOT Ha HeCKOJIbKO

paBI-IbIX YllaCTKOB nOnepe1JHbIMH CelleHHH-

MH, B KOTOpbIX nOJI.C1JHTbIBalOT YCHJIHH (H3-
rH6alOI.lJ.HH Mo.MenT Ii IIOpMaJIbHaH CHJIa)
H npOI3epHIOT YCJIOBHH 06pa30BaI-IHH TOrO

HJIH HnOro THna TpeI.lJ.HII, OCHOBaHHbIe I-Ia

TeOpHH H.I1.POBbIX MOMeI-ITOB. PaCCMaTpHBa-
lOT B03MO)!{I-IOCTb nOHBJIeHH5I CKB03HbIX

TpeI.lJ.HH, a TaK)j{e HOpMaJIbHbIX TpeI.lJ.HH na

BepXHefi H UH)JmeH rpaHHX a.neMeHTa. ,IT,JIH

YHHcpHKallHH BbIllHCJIeHHH MoueHTa TpeI.lJ.H-

I-I006pa30BaHH5I npH pa3JlH1JHbIX HanpH)j{en-

lIbIX COCTOHUH5IX I3BOAHT Koaq)cpHl1.HeHT ke,

KOTOpbIH I3 3a13HCHMOCTH OT 9KCl1.eHTpHCH-



refa HOpMa.ribIIofr CHJIbI H3MemteTC5I 0'1'

'1.Jl51 ("rJY
'la51 «LIHC'Toro» paCT5Dl<eHHfl JJ,O

1,75 .'):.'151 «'HICToro» 113rHUa [I].
Pa-CIfCT )j{CCTKOCTII £1 i H [;F i 6a3HPY-

eTCH IIa onpe,lI,CJIenHH xapaKTepHCTHK Bep-

XHeH Xni H HHmHeH XII i 30n Ce'IeHHH, KOTO-

pble YCTaHaBJIHBaIOT R 3aBHCHMOCfH 0'1'

JJ,ecpOpMHpoBaHHoro COCTOHHHH CelleHH5J

aJIeMeHTa C TpeI.lJ.HHOA. OHH XapaKTepH3Y-

10'1' pa3JJ,eJIbHO )j{eCTKOCTb paCTHHYTOA H

C)j{aTOH 30H. XapaKTepHCTHKa paCTHHYTOH
30HbI Ce4eHHfl npH 3a,lI,aHHOM apMHpOBa-

IIHH 3aBI-fCHT 0'1' KO CI)cpHllHeHTa )8' Y4HTbI-
I3aIOIliCrO paOOTY paCTHHYTOrO 6eTOHa Ha

Y'laCTKe C TpeUJ.HlIaMH 11 OTpamalOI.lJ.CrO

Crenellb napymcmm ClJ,enJIeHH51 apMaTypbI
C 6eTOHOM. XapaKTepHCTHKa CmaTOH 30-

I1bI CelleHHfl CBH3aHa B OCHOBHOM C BbICO-

ToA CmaTOH 3011bI 6eTOHa, KOTOpaH, B

CBOlO O'Iepe,l(b, 3aBHCHT OT ,lI,CHCTBYlOI.lJ.HX R

CeLICI-IHH YCH.lIHH. OapaMeTpbl Xni H XHi R

npOllCCCe HarpY)j{CHHH 9J1eMeHTa 3aJ3HCHT

OT BH,lI,a H HHTeHCHI3HOCTH UanpH)j{eHHOrO

COCTOHHHH CelleHHH, T. e. 0'1' 3HaKOB, BeJIH-

llHH H COOTIIOlllelIHH H3rH6alOI.lJ.erO MOMeH-

Ta H HOpMaJIblIOfl CHJIbl. 009TOMY ,lI,JIH

YLIeTa HCTOpHH HarpY)j{eHHH npH paCLIeTe

lliCCTKOCTH I1a Ka)j{,lI,OM mare HarpYlliCHHH
9TH xapaKTepHCTHKH COnOCTaBJIHlOT C BbI-

4HCJIeHHbIMH paHee Ha npeJJ,bl,lI,YI.lJ.eM lllare

narpymeHHH, XpaHHLU.HMHCH B naMHTH

3BM. Ha HYJIeBOM mare HarpymeHHH YC-

TaHaBJIHBalOT HCXO,lI,HbIe (ynpyrHe) )j{eCT-

KOCTH £/0 H EFo cTep)j{HeBbIx 3J1eMeHTOB.
BOJIee nO,lI,p06HO paccMoTpHM aJIrOpHTM

onpe,lI,eJIeHHH napaMeTpoB )j{eCTKOCTH B

CJIYllae 06pa30BalIHH TpeI.lJ.HHbI Ha BepxHeH

rpaHH cTcpllilIeBoro meJle306eToHHoro aJIe-

MeHTa (pHC. 1). B 3aBHCHMOCTH OT THna

pallee 06pa30BaBIlIeAc51 TpeI.lJ.HHbI BbI4HC-

JleHHble npH .n:aHHOM B0311.eikTBHH xapaK-

TepHCTHKH XIIi H XIIi cpamIHBaIOTCH C aHa-

.1IOrWlHbIMH xapaKTepHCTHKaMH Toro )j{e

ce4eHHH XBn H XIIH, xpaHHWHM'HCH B na-

MHTH 3BM. ECJm Ha ,l(aHHOM lllare Harpy-

llieHH5I OTMe'IaeTCH 3aKpbITHe co CTOpOI-IbI

HH)jUleH rpaHH panee 06pa30BaBllleHCH
CKB03I10H TpeI.lJ.HHbI, TO npH paCLIeTe Eli H

EFi celleHHH HCnOJIb3YlOT 66 blllYlO H3 CO-

nOCTaBJ15IeMbIX xapaKTepHcTHK Xni H XnII H

BHOBb IIaHJJ,eHHYIO XapaKTepHCTHKY XHi.
TaKHM 06pa30M, ,lI,JI5I paCT5IHYTOH rpaHH

CelleHH5:! Ha Ka)!{JJ,OM HOBOM lllare Harpy-

)!{eHH5I B paClleTe )!{eCTKOCTH Ce1JeHHH HC-

nOJIb3yeT HaH60JIbWCe H3 BCeX paHee BbI-

lIHCJICHIIblX 3IIalleHHA
napaMeTpa 'lJJ8, T. e.

npHHHMarOT, 1JTO CllenJIeHHe apMaTypbI C

6eTOHOM He BOCCTaHaBJIHBaeTCH. BbICOTY
ol<aToA 30I-IbI ceLIeHHH Ha Ka)!{,lI,OM nOC.lIe-

,iI,yrOI.lJ.eM lllare
HarpYllieHHH onpe,lI,eJIHlOT

3aIlOBO, a B CJIYllae ee YBeJIHlleIUlH ,lI,JIH ce-

lJeIIHH C paHee 06pa30BaBllleAcH TpeI.lJ.HHOH
)j{eCTKOCTb CelJeHHH COrJIaCHO CHHO

2.03.01-84 BoeCTaHaBJIHBaeTcH He nO.lI-

nOCTbIO.

CDopMYJla ,l(.lIH onpe,iI,e.lIeI-IHH EPi no.lIYlJe-
IIa JJ,.1I5I CTep)KHeBOro a.lIeMelITa npmv[o-

yroabHoro CelleHHH KaK BC"THllHHa, 06paT-
Hafl OTHOCIITC.rJbIlOA npOrl.O.iIbHOA ,iI,CII)()pMa-
llHH Cpe,lI,HIIIIOH nOBepXIIOCTH CelJelIHH.

0606I.lJ.eHIIbIe napaMeTpbI )KeCTKOCTH

CTe]HKHeBOro a"leMeJITa n lleJIOM onpeJJ,e-
.'15110'1' KaK cpemme aCHMnTOTwreClme na-

paMcrpOB £1 i H £Fi OT,iJ.eJIhHbIX CClreHHl1,

KOTOpbIMH 6bIJI paCllJIeHelI C'repllieHb [1]
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TaKoA MeTO,lI, pa.Cl1eTa 0606LU.eUHbIX napa-
MeTpOB )KeCTKOCTH CTep)j<HeBbIX 9.lICvleIlTOB

JJ,aeT I-IaH60J1eC TO'lHoe COBna,RelIHe IlpH

OlleHKe nporH6a 3KRImaJIenTHoA 6aJIKH, co-

CTOHll eAH3 In YlJaCTKO'B, MeTOJJ,aMH CTPOH-

TeJ1bIWH MeXa-HHKH.

B Ka'leCTne npmvIepa paOCMOTpHM pac-

lJeT IIanpHlli'eHHO-.LI.ecpopMHPQ.BaHHOrO CO-

CTOHI-I.HH llieJ1E'306eTOHIIOH c(lJcpwreCKoH
060JIOIIKH pa,lI,HYCOM CPCAHHI-IOH nOBepx-

Tpew,UHa Ob//lO
CX803Haf? .?

Hem

EJi=
hoz

;(3)
I, 2 (XHi +XBn )

HOCTH 23, I M, TO.lII.lJ.I-iIIOH 1,2 M. CooPYLKe-
IIHC apMHpOI3allO BllYTpelIHcI1 H BIICIIIHCI1

CTep)jmeI30H apMaTYPoH H 06.1II1110BaHO

CTaJIblIbINI JIHCTOM. 060.rJo llKa BocnpHHHMa-

eT C.rIeJJ,YlOI.lJ.HC B3aHMOHCKJIIOLIalOI.lJ.He aKC-

n.lIyaTallHoHlIble H aBapHHHble HarpY3KH:

H36bIT01lHOe BHYTpelIHee ,lI,aBJ1eHHe (p=
=4,6 MOa), ncpena,lI, TeMnepaTypbI ( t=

=60°C), BHeWHHH Jl0KaJ1hHaH aBapHAHa51

narpY3Ka (P=II.104
KH).

B OCHOBY paC1IeTa Hanp5IllieHHO-,lI,ecpop-
:'vlHpoBalII-lOrO COCT05IHHH 060JI01lKH nOJIO-

lliCH waroBo-HTCpall!1.0IIHbIH npollecc no-

C"le,lI,ORaTeJlbIIOrO CTaTHlleCKoro' npHJIOme-

HUH IIarpY3KH [2 J CoopY>Kelme MOJJ,eJIH-
pOBaJIOCb il.HCKpeTlIOH nllacTHHllaTo-cTep-
)!meBOH cHcTeMoH, napaMeTpbI )!{eCTKOCTeH
aJleMCH ron KOTOp0l1 paCCllHTbIBaJIIH Ha Ka)!{-

J,OM mare C YI[eTOM cpaKTHLIecKoro apMH-
pOBaHHH H HCTOpHH lIarpymeHHH no npo-

rpaMMe «CTep)KelIb-l'vl». OpH ,lI,eI1CTBHH H3-

6bIT011H0ro BIIYTpelIlIero :.:r.aBJICIIH5I B 6eTo-

lIe 06pa3YlOTcH CKI303IIbIe TpeLUHIlhI H )Ke-

CTKOCTb 060JIOLIKH 06YCJIOBJIeIla TOJ1bKO

)KeCTKOCTblO CTep)KIIeBOA H JIHCroBoA ap-

MaTypbI.  IcxoHHbIe (ynpyrHe) napaMeTpw
)KeCTKOCTH npH 3TOM pe3Ko cmnKaIOTC5I: B

Cpe,lI,HeM ,lI,Jl51 CI B 2,5 pa3a, a ,lI,JIH EF B

5 pa3. TI OCJ1C CH5ITH5r BHYTpelIllero .D.<1BJIe-

( 1 )

If'g
Xh'i =

(Yj +- '5) tho E8Y
(2)

2z
EFi= (Lj)

(XHi Zs +- XSfl ze)  2

Tpew,UHa Ob7J7D

c8epxy.?

Hem

X8n =:X8i

"/ '

hoz
) Efit"=

2z

E4=/ } ;(5(XIIi + X8fl XIIi Zs +-Xsn Z8
(6)

hoz 2z
EJi-::o:--.(7)EFi= (8)

(Xl-li. +XBi)l,2' (Xf/i Zs +XBi Z8) 1,2

hoz
)EJi.==- ; (9

XHi -I: XBi

2z
(10)

PHC. 1. EJIOK-CXeMa paClJeTa napaMeTpon )l{eCTKOCTefi B c.1JYQae o6pa30BaUHSI TPeI.L{HHbI cnepxv CTep1K-HeBoro 6JIeMeHTa

Er;" =
XHi + X8i
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I-IH}1 BCJIeJI.CTBHe TeMnepaTypHOrO nepena-

,lI,a H JI.eHCTBHH C06CTBeI-lHOrO Beca TpeLQH-

HbI 1JaCTH1JHO 3aKpbIBalOTC5I co CTOpOHbI

BHYTpeHHeH nOBepXHOCTH 060JI01JKH, a na-

paMeTpbI )j{eCTKOCTH HeCKOJIbKO BOCCTanaB-

JIIiBalOTCH H COCTaBJIHIOT B cpeAHeM 0,5...

0,6 ,lI,JIH £1 H 0,3...0,4 JI.JIH £F HCXO,lI,HbIX

3Ha1JeHHA. OpH aBapHHHoM BHelllHeM B03-

,lI,eHCTBHH coopy)!{eHHe HaXOJI.HTCH B CJIO)!{-

HOM uanpH)j{eHHOM COCTOHHHH, npH  TOMB

30He npHJ10)!{eHHH HarpY3KH npOHCXOJI.HT

paoKpbITHe cTapblx TpeI.lJ.HH co CTOpOHbI

BHYTpeHHeH nOBepxHocTH, npHBO,lI,HI.lJ.ee KO

BTOpH1JHOMY CHH)!{eHmO )!{eCTKOCTH. )KecT-

KOCTh nepmpepHHHbIX 30H BCJIeJI.CTBHe JI.eA-
CTBHH C)!{HMaIOI.lJ.HX YCHJIHH npH aTOM no-

BbfWaeTCH.

Y1IeT HCTOpHH Harpy)!{eHHH npHBOJI.HT K

CYI.lJ.eCTBeHHOMY H3MeHeHHlO paC1JeTlIOrO

HanpH)j{eHIIO-JI.ecpopM HpOBaHHoro COCTOH-

HHH 060JI.01JKH. Ha pHC. 2 npHBeJI.eHbI pe-

3YJIbTa 1'1,1 onpe,lI,eJIeIIHH HOpMaJIbHbIX CHJI

B MepH,lI,HOHaJIbHOM Nr, H KOJIblleBOM N e

HanpaBJIeHHHX H nporH60B npH JIOKaJIbHOM

Y.ll.K 624.01.46:691.87:693.554

oj

PHC. 2. 8nlOI>hl HOpMaJIhHhIX CHJI (a) H nl>orH60B
(6) B c(j>epHIJeCKOii 1KeJIe306e'TOHHOii 060JIO<!KC
CJIeBa - 6e3 YIJeTa HCTOpHH HarpY1KeIlH5I; cnpa-
Ba - C YIJeTOM HCTOP"H HarpY1KeHH5I

BHelllHeM B03,lI,eAcTBHH B
BeplllHHY CcpepH-

lleCKOH 060JI01JKH, nOJIY1IeHHble 6e3 YlleTa
H C Y1IeTOM HCTOp:HH Harpy)!{eHHH. CHH)!{e-

HHe )!{eCTKOCTH CTep)!{HeBbIX 3JIeMe.HTOB

paC1JeTHOH MOJI.eJIH npH JI.eH,CTBHH H36bITOll-
Horo BUYTpeHHerO JI.aBJIeHHH H HX nOCJIe-

H. A. MAPKAPOB, A-P TeXH. HC1IY'K, npocj:>., P. W. WAN-mOB, B. B. cP rAPOBCK PI,
KaHAl1'AaTbl reXH. HaY'K (H :1-1>t<6)

H03HO'feHMe npMOnOpHO KOCBeHHO OPMOTypbl
B npeAHOnpSI>KeHHblX KOHCTPYK4MSlX

Bo H36e)!{aHHe 06pa30BaHHH H pacKpbI-
THH npO,lI,OJIbHbIX TpeI.lJ.HH no KOHl1.eBbIM Y1Ja-
CTKaM 3JIeMeHTOB npli nepe,lI,a1Je YCHJIHH 06-
)j{aTHH B COOTBeTCTBHH co CHHO 2'.03.01-
84 CJIeJI.yeT YCTaHaBJIHBaTb nonepe1lHYlO H

KocBeHHYIO apMaTYPY Ha ,lI,JIHHe He MeHee

0,6 Ip,
HJIH He MeHee 200 MM. K.poMe TOro,

He06xo,lI,HMO OrpaHH1IHBaTb 3Ha1JeHHH C)!{H-

MalOI.lJ.HX HanpH)!{eHHH B 6eTOHe B CTa,l(HH

npeJI.BapHTeJIbHOrO 06)KaTHH. 3HaH JI.eHCT-
BHTeJIbHble BeJIHIIHHbI Ip,  o)j{Jmonpe,l(eJIHTb
H

JI.JIHHy YllaCTKa pa3MeI.lJ.eHHH KocneHHOH

apMaTypbI lit. OpH 3TOM JI.JIHHy 30HbI nepe-

JI.a1JH HanpH)!{eI-IHH Ip peKOMeH,lI,yeTcH YCTa-

HaBJIHBaTb no cpopMYJIe

lp = (0,25 ;: + 10) d.

3aBHcHMoCTb (l) He YllHTbIBaeT B03MO)!{-
HOCTH 06pa30BaHHH npOJI.o.TJ:bHbIX TpeI.lJ.HH H

CnpaBe,l(JIHBa TOJIbKO JI.JIH 3JIeMeHTOB, B KO-

TOpUX He npOHCXO,lI,HT paCKOJI TOP11.0B [1].
Me)!{,l(Y TeM, KaK nOKa3bIBaeT onbIT H3ro-
TOBJIeHHH npeJI.HanpH)!{eHHbIX KOHCTpYKllHH,
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(1)

npOJI.OJIbHble TpeI.lJ.HIIbI OTMe4alOTCH B HeKO-

TOpbIX THnOBblX cepHHx. OoaToMY B03HHKa-
eT He06xoJI.HMOCTb B paclleTe Ip TaK)!{e C

YlleToM B03MO)!{HOCTH 06pa30BaHHH 3THX

TpeI.lJ.HH. C1JHTaeTCH, 11'1'0 paC1JeTHaH JI..TJ:HHa
30HbI Ip JI.OJI)!{Ha YBeJIHllHBaTbcH ua ,l(JIHHY
npOJI.OJIbHOH TpeI.lJ.HHbI.
B HI1I1)KEe HCCJIeJI.OBaJIH HanpH)!{eHHO-

,lI,ecpopMHpoBaHHoe COCTOHHH KOHl1.eBbIX

Y1IaCTKOB aJIeMeHTOB npH nepeJI.a1le YCHJIHH
06)!{aTHH H nOCJIeJI.YlOI.lJ.eM B03JI.eHCTBHH
BHell1HeH HarpY3KH. B aKcnepHMeHTax Bapb-
HpOBaJIH JI.HaMeTp HanpHraeMoH apMaTypbI
(d= 12...20 MM), BeJIH1IHHY npeJI.HanpH)j{e-
HHH (O'sp=575...950 MOa), cpOPMY (npH-
MoyrOJIbl-{Oe H TaBpoBoe) H pa3MepbI none-

pe1JHOrO Ce1JeHHH (bXh=50X100...120X200
MM - ,lI,JIH npHMoyrOJIbHOrO CetIeHHH H bX

Xh=90X31O, b; Xh; =300X40 - JI.JIH

TaBpoBoro), a TaK)!{e JI.JIHHY Y4acTKa pa3Me-

I.lJ.eHHH (lh=200...240 MM) H KOJIH1JeCTBO

KOCBemwA apMaTypbI (A sk =O...l1 CM
2).

00JI.p06Hee napaMeTpbI OnbITHbIX 06pa3110B

npHBeJI.eHbI B pa60Te [2]. ,IT,JIH onpe.n.eJIe-

,lI,YIOIllee 1JaCTH1JHOe BoeCTaH mJIeHHenpHBe-
JIO K

3Ha1JHTeJIbHoMY POCTY (n 3,4 pa3a)
HOpMaJIbHbIX CHJI n BeplllHlIe 060JIOllKH

(MoMeHTHoe COCTOHHHe H3MeHHeTCH -MaJIo).
3aMeTHo B03pOCJIa ,l(ecpopMaTHBHocTb 060-
JI01l,KH B lleJIOM, npH 3TOM npom6bI B 30He

npHJIo)KeHHH BHelllHeH HarpY3KH YBeJIH1JH-
.TJ:HCb B 1,4 pa3a. OTMeTHM, 1JTO 60JIee paB-

HOMepHoe pacnpeJI.eJIelIHe BHYTpeHIIHX YCH-
JIHH B 060JIOllKe npHBOJI.HT K YMeHbllieHHID

aKclleHTpHcHTeTa HOpMaJIbHOH C)!{.HMalO-

I.lJ.eH CHJIbI JI.JIH HaH60JIee Harpy)!{eHHbIX
ce1

1eHHH, llTO nOJIO)!{HTeJIbHO CKa3bIBaeTCH

Ha HX HecYI.lJ.eH cnoc06HoCTH.

EHEnHorPA H4ECKHflCTIHCOK

I. r y p e B H IJ A. n. Onpe.n:eJIeHHe 0606 eH-
HbIX }!{eCTKOCTHbIX naT)aMCTpOB 1KeJIC306eTOH-
IIbIX CTep1KHeH .n:JI5I paCIJeTa CTaTHIJCCKH Heon.
Pc.n:enHMbIX KOI-ICTPYKIUIi1 C YIJCTOM lIeynpyrHX
CBOt!cTB MaTep"aJIOB If )KeJIC306eToHHbIe KOH-
CT.pYKL(HH. - Kyfl6bIwen: H3.ZJ:-no rOCYHHJJeP-
CHTeTa. - 1979. - C. 63-67.

2. PactIeT 3a HTHoi1 060JIOIJKH A3C no YTOIJ-
HeHHOMY y.n:apHOMY HMnYJIbCY C YIJeTOM Hevn-
pyrHx cBoi1:cTB 1KeJIe306eTOHa I 10. 3. C e-
II H L( K" fi. A. n. r y P e B H IJ, A. C. H C fi.
Map K "D.P. If 3HCpreTHIJeCKOC CTPOHTeJlb-
CTBO. - 1984. - NQ 2. - C. 28-30.

HHH ,lI,JIHHbI 30HbI L p npHMeHHJIH MarnHTO-

ynpyryIO, YJIbTpa3BYKOBYlO, TeH30pe3HCTHB-

nyIO' H ,lI,pyme MeTOJI.HKH.

AHaJIH3 nOJIY1JemIbIX ,lI,aHHbIX n03BOJ1WI

BbIHBHTb HeCOOTBeTCTBHe paC1JeTHbIX JI.JIHH

30HbI nepeJI.allH HanpmKeHHH Lp , nOJI.C1JH-

TaHHbIX no cpopMYJIe (1), cpaKTH1IeCKHM JI.aH-

HbIM (pHC. 1). YCTaHOBJIeHO, llTO, Ha1lHHaH

C MOMeHTa 06pa30BaHHfl npOJI.OJIbHbIX Tpe-

I.lJ.HlI (Ten JI.O npe,lI,HanpH)!{eIIHH O'sp=750...

950 MOa, COOTBeTCTBYlOI.lJ.erO KJIaCCaM ap-

MaTypbI A-V H A-VI, cpopMYJIa (1) npI1 Ha-

JIH4HH np0,lI,OJIbHbIX TpeI.lJ.HH He,l(OOlleHHBaeT

cpaKTH1JeCKHe BeJIH1IHHbI L p Ha 2...31 %. BbI-

HBJIeHO TaK)!{e, lITO Ha ,lI,JIHHY 30HbI Ip BJIHH-

eT H nJIOI.lJ.a,lI,b KocBeHHoH apMaTypbl ASk

KOHl1.eBbIX Y1laCTKOB. 3TO BJIHHHHe OKa3bI-

BaeTCH TeM 60JIbWe, 4eM MeHbllle nJIOI.lJ.a,lI,b

,lI,aHHOH apMaTypbI
-

npH nJIOI.lJ.aJI.H apMaTY-

pbI, MeHbllleH paClleTHOH no (pOpMYJIe (2),
OTMe1JaJIOCb 3Ha1JHTeJIbIme B03pacTaHHe
JI.JIHHbI 30Hb! I p - Ha 13...56%.

.

TaK, npH OTCYTCTBHH KOCBeHHoA, apMa-
TypbI npH nepe,l(a1le npeJI.HanpH)j{eIUIH
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(Jcp >460 MOa .amilla 30Hb1 lp npe ocxo-
,AH.1.!a pac4eTHble BeJIHIIHHbI (CM. pHC. 1), lITO

06YCJIOBJIeHO 3HallHTeJIbHbIM pacKpbITHeM
npO,AOJIbHbIX TpelUHII (acrc =0,4...0,6 MM).
YKa3aHHoe pacKpwTHe TpeI.lJ.HH npHBO HJIO
K HapYllleI-IHlO Cl1.enJIeHHH apMaTypbI C 6e-
TOHOM H K nOJIHOMy paCKaJIbIBaHHIo onbIT-
HbIX 06pa3l.!.OB npH nepe,Aal1e npem-IanpH)!(e-
HHH asp =750...950 MOa.
B pe3YJIbTaTe HCCJIe.aoBaHHH YCTaHOBJIe-

HO, llTO C l1.eJIbIO npe,AOTBpall.!.eHHH Hapy-
llleHHH Cl1.enJIeHHH apMaTypbI C 6eToHoM.
06ecne4eHHH npOtIHOCTH aHKepoBKH apMa-
TYPbI H OrpaHHtIeHHH wHpmlbI paCKpbITHH
acrc H .aJIHIIbI pa3BUTHH lcrc npO,lI,OJ1bHbIX
TpeI.lJ.HH He06xo,AHMO nJIOI.lJ.a,lI,b KOCBeHHOH
apMaTypb1 ASh npmIHMaTb ,l(Hcp(pepeHl.!.HpO-
BaHHO B 3aBHCHMOCTH OT ,AHaMeTpa apMa-
TYpW d, BeJIH4HH npe,l(HanpmKeHHH asp H
nepe,lI,aTOqHOH npOtlHocTH 6eToHa Rbp no
CpopMYJIe, npHBe,lI,eHHOA B pa60Te [2], KO-
TOPYlO MOJKHO npe,AcTaBHTb B BH,Ae

[<rd n

( Nsp )
2

ASk = <rn -. (2)EsEb acre 2 )
r.ae Nsp - YCHJIHe B npe,l(HanpH)!(eHHOM
crep)!{!Ie; acrC2 - npe,lI,eJ1bnO ,lI,OnycTHMa,,-
WHpHHa pacKpbITHH npO,lI,OJIbHbIX TpeI.lJ.HH,
I1aHMeHbllIaH H3 .aBYX BeJIH4HH: 0,01 d H
0,2 MM (npH d 25MM BMecTO acrC2 CJIe-
,AyeT npHHHMaTb 0,01 d); n - 4HCJIO npe,lI,-
HanpH)!(eHHbIX CTep)KHefi B ropH30HTaJIbHOM

pH,lI,e npH rpynnoBoM pa3MeI.lJ.enHH apMa-
iypbI (npH Q,l(HHOqHOM apMHpoBaHHH n==
== 1) ; <pn

- Koa(p(ImllHeIlT:

n+l
<rn
=  0,7;

(Pd - KOa(p(p I1l1.HeHT, YQHTbIRalOI.lJ.HH YB JIH-
qeI-IHe

pacnopa apMaTypbI npH YBeJIIi4eHHH
.aHaMeTpa H npm-IHMaCMbIH ,AJIH apMaTypbI:

"

..

d, MM

10; 12

14; 16

18...25

28.. .40

flJd
1.0 (1,4)*
1.4 (2.0)
2.0 (2.6)
3,0 (3.8)

*

3I1aQeHMR, YKa3aHlibie B Clw6Kax, npMHHMa-lOT npM a
SfJ ;;0. 750 MITa.

Es, Eb - MO.aYJIb ynpyroCTH KOCBeHHOH ap-
MaTypbI H HallaJIbHbIH MO.aYJIb ynpyrocTH 6e-
TOHa, npHHHMaeMbIH ,AJIH nepe.aaTOIIHOH
npCIIHOCTH 6eTOHa .R b p.

ECJIH na KOHl1.eBbIX YllaCTKaX aJ1eMeHTOB
B npe,AeJIax ,lI,JIHHbI lit pa3MeI.lJ.eHa ,l(OnOJIHH-
TeJ1bHaH noncpCllna51 HJIH KOCneHHaH apMaTY-
pa, npW-IHMaCMaH COrJIaCHO CHuO 2.03.01-
84, a TaK)!(e aHKepIIhIe CTep)!<HH 3a.KJ1a.n:-
HbIX onoplIbIX ,AeTaJIefl, TO npH OTbICKaHHH
Tpe6yeMorO KOJllf1leCTBa KOCBeHHoA apMa-*

TypbI ASk CJIe,lI,yeT 113 IIJIOI.lJ.a,l(H Ask, nOk
CllHTaI-IlIOH no (pOpMYJIe (2), HCK.l101

IHTb

nJIOI.lJ.a,l(b YKa3aHHoH .n;onO.III-IHTeJIbHOH ap-
MaTypbI, T. e.

r A
*

sk=Ask-.4sx (Asy)-Asw-Aan-Asv. (3)
rp;e Asx (Asy), Asw, Aan, Asv - UJIOll.!.a,lI,b

apM_TYploI 110 nn. 3.22, 3.31, 5.14, 5.58
CHHO 2.03.01-84.

K.ale nOle232JIH aKcnepHMeHTbI, npesbIllle-
HHe nJI0I.lJ._JUf ASk cBepx paC4eTI-IOH no cj:Jop-
MYJIe (2) He BJIJ!HJIO H8 Jr.JIHHY 30HbI lp, a

YMeHbllleHHe nJIOI.lJ.a,AH ASk npHBo.aHJIO K

y eJIHlleHHlO..I:JIHHbI 30HbI lp (Ha 13...56%),
K

3HallHTeJIbHoMY pacKpbITHlO H pa3BHTHlO

npO,lI,OJIbHbIX TpeI.lJ.HH, npeBb1lllalOI.lJ.HX ,l(0-

nYCTHMble 3HaqeHHH llIHPHHbl (acrc2=
O,Old; aC1'C2==0,2 MM) 11 ..QJ1HHbI (lCl'C2=
= 13d; lcrc2=260 MM), H K HapYllleHHlO

aHKepoBKH apMaTypbI B 6eTone. OpH n./IO-

I.lJ.a,AHX Ask, n0.aC4HTaHHbIX no (pOpMyne (2),
OTMeqaJIOCb HaH60JIbllIee COOTBeTCTBHe (paK-
THlleCKHX BeJIHllHII lp (CM. pHC. 1) paclleT-
HbIM. DpHlleM npH asp <760...830 MOa OT-

MetIaJIOCb npeBbIWeI-IHe paClleTHbIX BeJIHtIHH

Ha,lI, cpaKTHlleCI\HMH (Ha 25...33 %), a npH

asp> 760...830 MOa, HanpoTHB, paCqeT-
Hble BeJIH4HHbI 17' 6bIJIW Mem.llle cp_KTHlle-
CKHX (na 2...31 %).

a}lp]MM
2.

260

1 D

lf56 630 °spJ Mna

PHC. 1. lI.JH!Ha 30Hbl !!epcpa'r:1 HanpHMeHHfi I
pB 3aUHCHMOCTH OT Be HqHHW

npCAHanpHMCHHH

asp
1 - ITO (!)OpMYJTe (I); 2 - (!)alnH'recl<aH npMnJlO aJI.H Ask =0' 3 -"1"0 Me. IIJH! 1l-'IO a.n:H
Ask, paCCLIHTBHHoi! no (!)OPMYJI(' (2); 4 - ITO

cPOP)!YJl( (-IS); 5 - AJiH d= 1!2; 6 - J],.'IH d=14;
7 - AM! d= 1'6; 8 - AJI5I d=20 Mil'!

o s 15 At'10

PHC. 2. 3aBHcMMoCTh OTHOCHTCJlbHOi-i JJ:JlMHbl 30-
Hhl nepepaQM HanpHMeHI1H A't OT ncpcpaBaCMoro

npcpHanpHMCHHH asp1 - 0,25aspIRbp; 2 - 0,5a
sp lRbp -4;

A-d=12; e-d=B; + -d=16; .-d=
=20 MM

OpH YCTaHOBJIeHHH 3aBHCHMOCTH .aJIH on-

pe.aeJIeHHH .aJIHHbI 30Hbl lp HCnOJIb30Ba.rlH

MeTO,lI,bI MaTCMaTHlleCKOH CTaTHCTHKH. 113

pa60TbI [l] H3BeCTHO, llTO .aJIH YCTalIOBJIe-
HHH 3aKOlIOMepHOCTH H3MeHeI-IHH ,AJIHHbI 30-

HbI lp Ha OCHOBe aKcnepHMelITaJlbl-lblX .aaH-

HbIX CJIe,AyeT onepHpOBaTb OTHOCHTeJIbHOfi

,l(JIHHOH 30HbI nepe,l(allH HanpH)j{eHHH Ap ==

==lpjd H YtIHTbIBaTb BJIHHIIHe reOMeTpHtIe-

CKHX pa3MepOB 06pa311.0B (OTHOCHTeJIbI-lOH
HX llmpHHbI Ac==cjd, KOTopaH B onbITHbIX

06pa311.ax H3MeHHJIaCb OT 3,6 .ao 4,5). Ap
npe,ACTaBJIHeT C060H CYMMY ,l(BYX BeJIH4HH

"'p = "'", + "'e, (4)
r.ae A", - OTHOCHTeJIbHaH ,AJIHHa 30HbI nepe-
,l(a4H HanpHJKeHHH, 3aBHCHI.lJ.aH OT CHJI Cl1.en-

JIeHHH, KOTOpyIO HaXO,l(HJIH KaK pa3HocTb

Ap-Ac.

XapaKTep H3MeHeHHH A", C pOCTOM na-

paMeTpa (JsPj.Rbp npe,lI,CTaBJIeH Ha pHC. 2

,l(JIH pa3JIHllHbIX ,AHaMeTpoB a pMaTypbI. 04e-

BH.aHO, llTO JIHHHH perpeccHH 6JIH3I<a K npH-

MOH, onHcbIBaeMoH 3aBHcHMoCTbIO

asp
"'", = 0,5 -

R
-4 (5)

bp

OpH aHaJIH3e COOTBeTCTBHH paC4enlbIX H
onbITHbIX 3Ha1JeHHH. H CTeneHH HX CTaTHCTH-
lIeCKOH H3MeHlIHBOCTH (pHC. 3) YCTaHOBJIe-
HO, llTO cpe,l(I-IHe onbITHble 3Hal

leHHH 6JIH3-
KH K pac4eTHblM, a Cpe,AHee KBa.apaTH1Je-
CKoe OTKJIOHeHHe COCTaBJIHeT S= 1,17. 00-

aToMY A C .aoBepHTeJIblIOA BepoHTHo-

CTblO P == 0,977, KaK aTO 6bIJIO npHHHTO

npH BbIBo.ae (POPMYJIbI (1) 1I0ln1, MO)KI-IO

onpe,lI,CJl5ITb, eum K ec Cpe.aHCMY 31-1aqeHHlO

npH6aBHTb ,lI,Ba CTaH,lI,apTa S (c oKpyrJIe-
II HC' J....I ,l(0 3):

asp
"' ="'",+23=0,5

Rbp
-1. (6)
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OOCKO'IbKY HJ OIlLIr013 fo c 4, TO

asp

Ap = 0,5 --p- + 3; (7)
\bp

lp = (0,5 ;: + 3) d. (8)

3aBHcHMoCTb (8) npe,l(CTaBJIeHa na pHC.

1. <popMYJIa (8) JIY1Jllle OTpa)KaeT COOTBeT-

CTBHe pac4eTlibIx BeJIHIIHH lp onbITHbIM ,l(aH-

HbIM. OpH aTOM YCTpaHHeTCH YCTaIlOB"lCH-

HbIH 3anac (25...33 %), KOTOpblH OT:vI ella -

eTCH npH paCl!eTe ,lI,JIHHLI lp no q)Op [Y"le

(1) npH aS 1)<760...830 MOa, H IIOI{\mBa-

C rC51 II.cq)HllHT ;l.01Hllbl I II (2...31 %) npH 0sp >

> 760...830 MOa. <PopMYo'Ia (8) TaK)Ke 60-

Jlee ymIl3Cpca.lILlla, nOCKOJlbKY n03BOJIHeT

BeCTH pacllcT l p, 13 TOM llHC./le II C YlleTOM

Ha B/l,HX CCCP

PIIC. 3. ConOCTanJIe-

IHle paCqeTHblX 3Ha'IC-

tHiH OTHOCHT('JlbHOH

lI}HIHbl 30Hbl ncpe-

,II,a4 II lIanpSIJKeUHii '0';
C cjJaKTH4eCKHMH If

pacnpe,ll,eJleHHe 01'-

KJIOHCJIHH onblTHblX

3IIa'ieHUH 01' paC4CT-

HblX

1 - pacrrpe).I.eJIeHHe 01'-

KJIOHeHHH OrrblTHhiX

3HaQCUHfi 01' paCQeT-

HLIX; 2. 3
-

rpaHHJJ.hl

AonepHTeJIbHOrO HH-

repBalIa: 4 - paCIJ.eT-

HLIC 3HaIJ.CHH5!

YC.'10BlIbie ooo3Ha-

'ieUIUI CM. ua pnc. 2

10 15

o6ecne1IHBaJIaCb npOllHoCTb aIm:cpOBKH npe",.

HanpmKellHofi apMi:iTYPbI Ha BCC;\1 npoTSl-

)KeIlHH 3arpY)KeIlHH I3n"10Tb,l(0 pa3pyWl"

HH5I. OpH aTOM napaMeTpbI npO.lI.o.1IbIlbIX

TpCI.lJ.HIl tacrc, lac) OKa3aJIHCb B ,aonYCTJj.

MbIX npe,lI,eJIax [2].

BbIBO.lI.bl

B npe.lI.Ilanp5I)KeHHbIX KOIICTPYKllHHX co

cTep)KHeBoH a pMaTypofI peKOMeHJI.yeTCH

paCCllHTbIBaTb ,l(lIHI-iy 301IL1 nepeAa4H Ha.

npmKeHHA lp H YllacTKa pa3 1eIUeHHHI<OC'

BeHHofi apMaTypbI lli C Y4eTo:V1 B03MQ)KIIO.

CTH 06pa30BaIlHH npo.lI.OJIbHbIX TpeI.lJ.HH or.

paIlHI!eIlHOH ,l("'IHIILI [,','c H lllHpHlIbl aCl"C no

clwpMYJle (8). KaK nOKa3blBaIOT paClleTbl,

npH 06pa30BaHHH npO.lI.OJIbIlbIX TpCI.lJ.HII or.

paHHII HHOfI .lI.JIHHbI H pacKpbITHH 30Ha l,

He B03paCTaeT lIa .lI."lHIIY TpeI.lJ.HHbI, no.

CKOJlbKy H IIa YllaCTKe C TpeI.lJ.HI-lOfi coxpa-

lI5IeTC51 Cl1.CIl.'1elme apMaT)'pbl C 6CTOHO 1.

B THnOBblX CepH5IX IlpClI.IIanpH)KeIlHbIX

KOHCTPYKl1.Hfl KOCBelllla5I apMaTypa pa3Me.

I.lJ.aeTCH B HeKOTopbIX C.1IYQaHX Ha no.rnlOu

,lI,JII1He 30HbI lp. OoaTOMY Ha3HalJeI-me ,aJln.

HbI Y4aCTKa pa3MeI.lJ.eHHH KOCBeHHofi apMa.

TypbI lh C YlJeTOM npe.lI."'IO)KellIlOrO paClieTa

,lI,JIHHbI 30Hbl [p no cpopMYJIe (8) n03BOo'HleT

nOJ1YIIHTb aKOHOMHlO CTaJIH ,l(0 15...20%.

EI1EJ1110fPA<!>W-IECKIIH CfUICOK
I. HOlioe 13 rrpoeKTHpOBaUIfn 6eTOlIIIbiX Ii )Ke.qe.

30Ge rOHHblX KOIlCTPYKJJ.I.IH f /I.. /I.. f B 0 3 JJ: e 8,

C. /I.. XL M H T P II C n, 10. n. r Y III a II AP.-

M.: CTpoiiHJAaT, 1978. - 20R c.

2.IvlapKapoB II. A., lllapHrrOB P. Ill.

DpOIJ.I10CTb H TPC HIIOCTOHKOCTb KOHJJ.eBLIX

Y'JaC rKOB II PCAlIaI1I)5I}KCHIIhIX KOHCTPYI\l\HH

IjeToH H }Kc.:IC306cTOII, - 1985.
- J'\Q 10.-

C. 31-33.

n H  no npO 3BOACTBY

6nOKOB CTeH nOABonOB

I-Ia MC)KOTpaCJICBOH BbICTaBKe «,IT,aJ1b-
HeHUIce pa3BHTHe HlI.lI.YCTpHaJIH3al1.HH H

nOBbIllielIHe npOH3BO,lI,HTeJIbHOCTH TpY 1J.a R

KanHTaJIbHOM CTpOI-ITenbCTI3e» Ha B,IT,HX
CCCP nOKa3ana pa3pa60TaHHaH KHCB-

CKHM ClmJIHaJIOM KTI3 CTpofIHH,lI,YCTpml
MHHlOrCTp05I CCCP TeXI-IO.'IOrHLleCKaH JIH-

lIHH no npOI-I3BO.lI.CTBY 6"10K0I3 CTCH no.lI.-
Ba.'IOB.

J1HlIH51 COCTOHT H3 KOImefiepa B03BpaTa
nOJl.JI.OIIOB-TClIejKl'[{, OYIIKepa -lIaKOIi HTCJI5I,

pa:lJ)aBIIIlBaIOLI cfl BOpOIIlOl, CKOJIb3HllI.e[1

OnaJIYUKH na JI.Ba-IICrblpe H3j. eJIHH, nepc-

.lI.aTO'IliLIX TeJle)KCK, KOIIBefIepa BbI,lI,e]))J{H-
BalIHH H TepMo06pa60n<H H3,l(eJIHH, YCT-

34

06pa30BaHIUI npO.lI.OJIbHbIX TpeI.lJ.HH orpallH-

1JeIIHOH .lI.JII1HbI H UmpHIIbI. YCTaIlOI3.'Ier-me

,lI,JIHHbl 30HbI lp no cpOPMYJ1C (8) n03BO.rIH-

eT npaBHJIbHee BbI6HpaTb H ,l(Jumy pa3:\lc-

I.lJ.eHHH KocBeHHoA apMaTypbI lk=0,61p .

XOTH B I-IeKOTOpbIX CJIY4aHx He06xo,l(HMO

YBeJIH1lI-IBaTb paclleTHYlO .lI.JIHHY lli, B lleJIOM

MO)KHO BblHBHTb pe3epRbi KocBeHHoA ap la-

TYPbI BCJIe,lI,CTBHe ,l(Hcp(pepeHl1.HpOI3ar-IHoro

Ha3IIalleHHH ec lIJIOI.lJ.a.lI.H ASh H CHH)KeHI15I

II.J1HllbI pa3MeI.lJ.eHH5I lh.

I1cIIbITaHH51 onbITHbIX 06pa311.0B, B KOTO-

pbIX KOIIlleBble ylJaCTKH 6bIJ1H 3aapMTIpoBa-
Hbl B COOTBeTCTBI1H C peI<OMeH,lI,yeMbJ:v1H

3IIallCIIHHMII nJIOI.lJ.a.lI,H AS/I 1-1 ,iJ,.1IHHbI pa3!v!e-

IlI.eI-IHH lil. KOCBeHHoti aln1aTypbI IIa Jl,eACT-

BBC BlleWHeH HarpY3KI-I, nOKa3a.1H, 'ITO

poflCTBa llHCTKH H CMa3KH nO,lI,.lI.OHOB. JIH-

HHH 06CJ1Y)KHBaeTcH K03JIOBbIM KpaHOM.
TIO,l(,lI,OHbI -TeJ1e)l{KH llepe3 nOCTbI IIHCTKH

H CMa3KH TO KaTeJIeM nO,lI,aIOTCH Ha nOCT

cpopMoBaHHH, OCHall1.eHHbIH JIelITOllHb1M

I<OHBeAepoM nO.lI,allH 6eTOI-IIIOH CMeCH 1-13

I3CY B 6ynKep-HaKOnHTeJIb. OTcpopMOBaH-
Hoe H neMe.lI..:leHHO pacnaJIy6JIeHIIOe H3.lI.e-
JIBe lIa nO,l(.lI.one- rcne)KKe nepe.lI.alOI.lJ.HM
YCTPOHCTBOM H rOJIKaTeJIeM nO,l(aeTCH B

TYIIne"1bIlYlO KaMepy HenpepbIBHoro .lI.eH-
CfI3HH. OTCIO,lI,a nepe,lI,aT04HbIM YCTPOHCT-
HOM OHO HanpaBJIHeTCH Ha KOHBCHep B03-

BpaTa, r 1.e CHH 1aeTCH K03JIORbIM KpaHOM
H CKJ1a,lI,HpyeTC5I HJIH rpY3HTC5I Ha aBTO-

TpalIcnopT.
TCXIIWIeCKaH xapal<TepHCTHKa .lmHHI-I Ta-

KOBa. rOJl.0Ba}! npOInBO 1J.HTeJlhIlOCTh
20000 M 3

; !t1ll{.'1 CjWpMOB3H1I5I 16 MHII.

PCjIUI'V1 TepMo06paooTl<H 12 I), lIllC.'10 Ka-

Mep 2; YCTaHoB.::JeIII-IaH MOIlUIOCTb TOKonpH-
eMHHI<OB 86,1 KBT. Macca TeXHOJIOrHlle-

CKoro 060PY,lI,OBaHH5I 77 1', I3 TOM 4HC'Ie

60pTocHacTKH 5 T.

CMeTHaH CTOHMOCTb JIHI-IHH
- 563,54 TbIC.

p. TpY,l(03aTpaTbl Ha rO.lI.oBoi:i 06'beM npo-

I13BO,lI,CTBa H3.lI.eJIHH .lI.OCTHralOT 49,424 ThIC.

lleJl.-1I. Pacxo,lI, CTaJIH npH aTOM COCTaB.

JIHeT 28,2 TbIC. Kr, l1.eMCnTa MapKH 300 

4560 ThIC. Kr. ,I:lJI51 H3rOTOBJICHH5I rO,D,OBO.

1'0 06'bCMa np0,l(YKllHH Tpe6ycTcH 632,783
TbIC. Kr YCJIOBHOrO TOnJUma, pacxo.lI. aJleK.

TpOaHeprHH COCTaBJIHCT 216,841 TbIC.

KBT'll, TenJl0aHeprml- 4,243 TbIC. rKa.1.

Ce6ecToHMoCTb 1 M 3
H3,l(eJIHH

- 17,52 p.
J1HHHH BHe.lI.peHa Ha 3aBO,lI,e )KEI1 N 4

npOH3BO.lI.CTBCHHoro 061)e,l(HlIeHH5I KpeMcH-
QynKeJIe306cToH. 3KOIIOMHlleCKHH acpcpeKT
or BlleJl.pCI-II-IH COCTaBHJ! 1011\00 p.

f(0110Ilfll.lTCllbH6!C ('ncOef-lllfl .MOJICI-lO no.

fly/tuTb no aiJpecy: 252054, [(UCB, !fll. Bo-

pOBcKoeo, 22, K,llCBCKl.lU qJUlluall KTh
CTpouunoYCTPUfl,.
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10. A. POfATI-1H, KaHA. TeXH. HayK, B. f. 6ATPAKOB, A-P TeXH. HaYK, npocp. (HI-1I-1>t<6)

 eTOAMKOpOC eTOnOTpe6HOCTM B Ao6oBKOX

An 6eTOHO M  ene306eTOHa

I
if

OpHMenCHHe Xl1MHIleCKI1X ,lJ,06aBOK 5IB-
JI}leTCH O,lI,I1HM 113 HaH60JIee nepCneKTHBHbIX
HanpaBJIeHHH nOl3blWeHHH a(l)(peKTHBHoCTH
OeTOHa H )KeJIe300e roHa. B 1985 r. 3THX

MaTepHaJIOB C XHMHlJeCKHMH ,l(06aBKaMH B
CCCP 6bIJIO BbmYI.lJ.eHO 1I0llTH 100 MJIH. M 3

,

H'IH OKOJIO 40 % rO,lI,OBOrO 060eMa HX npo-

H3I30,a:CTBa. TIpH aTOM 6bIJ1O !-ICnOJIb30BaHO

60JIee 350 TbIC. 'I' XI1MI'llleCKHX ,lI,06aBOK B

nepec4eTe Ha cyxoe BeweCTBO, B TOM llHC-

JIe nJIa CTHCp HllHpYlOwe-B03,lJ,YXOBOBJIeKa 10-

WHX H B03,lI,YXOBOBJICKalOlllHX 60JIee

110 TbIC. '1', YCKopHTeJIeH TBep,.'l,eHHH, I3KJIIO-

4a5I npoTHBo op03HHe ,lJ,06aBKH, OKOJIO
240 TbIC. '1', qTnepnJIaCTHqHIKaTopoB pa3-
J1HllIIbIX XH HIICCKHX COCTaBOR OKOJ10

5 TbIC. T.

PaC1ICT norpc6I1ocTI-I n ,.'I,OOanKax .aJI5I

oeToIla H )KeJle.106cTOIla OlleHb Ba)Ken, no-

CKOJIbKY !-IX npH:VIeHeIlHe cnoc06cTByeT
CHH)j{eIlHlO paCX01I.<1 :VIaTepHaJIOI3, YMeHb-

WeI-lHlO TpY,lI,03aTpaT, YJIY4weHI-I1O YCJIOBHfI

rpy anpH BbInOmleIlI1H 6eTolIHblX pa60T,
nOBbIllleHHIO aKCIIJIyaTallHoHHblX CBOHCTB

KOHCTPYKllHH H H3,lI,eJ1I1H (MOp0.10CTOH-
I'\OCTH, BO.aO- H ra30HenpoHHllaeMocTH, KOp-

p03HOIIIIOH CTOHKOC rH II T. ,lI,.). KpoMe TO-

1'0, paClJeT Hco6xo,lJ,HM ,lI.ml IIJlaHHpO-saHHH

paJI3HTH5I H paclIlHpeIlH5I npe,l(npHHTHfl XH-

MJ1IICCKOfl npOMbIIIlJIeHHOCTH, BbInycKaIo-

WHX TaKHe MaTepHaJIbI.

Pac4eT nepcneKTHBHoA nOTpe6HocTH B

,lJ,06aBKax OCHOBaIl Ha KpaTKo-, cpem-Ie- H

.n:oJIrOCp04I1bIX npOrI-IO.1aX pa3BHTHH H co-

BepwcHcTBOBalII1H 6CTOlla II )j{eJIe306eTona

B pa3"'IJ1IIHbIX BH.aax CTpOHTeJ1bCTRa, a TaK-

)I<e npHMCHeI-IH51 lleMCI-ITOB. 011 6a3HpyeT-
CH Ha MeTo.ae nlHIMoro C1IeTa, T. e. Ha ncp-

ClIeKTHl1l1bIX 060eMax npOH3BO,lI,CTBa H

npHMenellI1H anlx NlaTepHaJIOB H ycpe,lI,HeH-

Horo HX pacxo.aa Ha 1 M 3
6eToHa H )KeJIe-

306eToHa pa3JIHllHbIX BH,lI,OB.

13 Ta6J1. 1 npI1Be,lI,CH ycpe,lI,HeI-IHbIH pac-

XO,lI, 'I;-x ,lI,06aBOK, HCXOTl,H H3 I1CnOJIb30Ba-

I1H5I B 6eroHHoH CMeCH ycpe1"(HeHHOro pac-

xo anOpTJIaHAliCMeHTa MapKH 400 C MH-

lIepdm>I-IhI:vIH .lI,06aBKaMH [11. 13 t-M roAY
ycpe.alleHlIhTH paCXO,1I, 'I'-ii Jl.06aBKH Ha 1 M3

6eToHa H )Ke.lIe.'iOOCTOIla j-ro BH,lJ,a par-

CLf,I1TbmaC rC5I no clwpMy.rIe

N = Nb
j

1, 005 D.  t; ( 1 )

3iI.eCb

'ljJ=n
t ,., t 2

D.'ljJ = P'ljJ' 10-
,

'ljJ=1

 t u

l',iLe L b
J

-

ycpe.aIleHI-IblH pacXO,lJ, nOpTJIaH,l(-

l1.eMeHTa MapKH 400 C MHHepaJlbHbIMH ,lI,0-
6aBKaMH Ha 1 M 3 6eToHa H )KeJIe306eToHa

j-ro BH.aa B t-M ro,lI,y; -\ l) - KoaC!HpHllHeHT
y,iLeJIbHOrO pacxo.aa B Macce cyxoro BeI.lJ.e-

CTBa ' )-A ,l(06aBKI:! 011HOCHTCJ1bHO paCXO,lI,a
lleMeHTa 13 1 M

3
6eTOHI-IOH CMeCH B t-M 1'0-

,l(y; pt"lj! - ,l(03a 'I;-H ,lI,06aBKI1 HJ1H rpynnbl

1l06aBoK 13 Macce cyxoro I3eI.lJ.eCfBa OT pac-

xo.n;a lleMClITa B t-M rOLlY [2, 3]; n - HO-

xIep 'I'-H ,lI,06amm.

OOTepH H OTXO.abl \I'-x ,lJ,06aBOK, I3KJIlO.
llaH eCTeCTl1eHI-IYIO y6bIJIh MaTepI1aJl011 npH
ncpCB03KC H xpalIeIlHH, Ollpe;J,e.fleHbI B P3.1-

Mepe 0,5% MaCCbI cyxoro BCU CCTBa.K.fI3C-

CH(pllKaUH5I
cyur.ecTsYlOIII.HX 'I)-x '106aBOK

npHIIHTa 110 [3].
OpH HCnOJIb30BaHHH lleMeI-ITOR 1J.PYrIIX

BH,l(OB ycpe.ll,HeHHbIA pacxo,lI,  )-H .a06aBKH

B t-M roiI.Y onpeAe.IJ"HeTC5I no cpop ly.1Ie

-t t

N1 '= N
11). !lnp 11' , (3)

1 J

rJiC k
np 1 

- 0606I.lJ.eIIIIbIH K03(l)c!JHl1.HeHT

npHBeJI.e.HHH 'i'-H ,lJ,06aI3KH no Macce B 3a-

BHCHMOCTH OT lleMeHTa npHMeHHeMoro i-ro

.I3H.LW (TaOJI. 2).

Ta6JIHl.{a 1

(2)
BHl(  mTepHaJIa

) 
..Q\O
:I: 0

.

@o:::?
8:  <;
(l) x

C?

P.uO ......

>;2. ;:

 :;: f-o <1> .........

:!! Q)':I: '?
:I::s:;:s u

 ::f:>.
 i 
6:  <"V
E-< 00

:s:

U;':: r::
P.

no  I10C06YI no 3anOJI-
113101'08-

IIHTCJUlM
JICHHH .

EeTOH

C60PHbIH ITmKen " 0,84/1,82 0,7/0,65
J] erI<Hii 0,75/1,61 0,2/0,23
51tJCHCTbII':\ 0,54/1,12 0,1/0,12

[v\OHOJIHT- I TmKen.." 3,65/2,34 0,98/0,96
HbIti J]Crim i1 3,05/1,95 0,02/0,04

JK.eA e306eToH

C60pIIbIf-i T5I}KeJIbIH 2,07/3,59 0,76/0,66
06bltJlIbIt'I 2,87/3,02 0,55/0,46

npep,Han- 2,60/4,90 0,21/0,20
pH }KCHHbI1 I

0,20/0,29JIe rIHIi:"I 1,76/3. JO
06bI'llIblfi 1,65/3,12 0,18/0,22

npci"\lianp 51- 2,60/3,02 0,02/0.07
}KeHHbIii
51 1ICHCTbJii 1, 6/1,92 0,03/0,04

MOIIOJUIT- T mKeJIbIH 8,08/4,56 0,91/0,88
HbIii 06bJ'IHblii 8,00/4,45 0,8910,84

npe.n:Han p5I- 11,64/6,84 0,02/0,04
>KeHIIbIH
JIerimIi 6,76/4,32 0,09/0,12

06bI'lHbIIi

f1 p H M e 'l a H H e. ITepe.n: 'lepTofi - .n:aHlIbIe
1985 1'.; nOCJIe 'lepUI - 1990 r.

BJ1H5IIIHe MapKI1 lle:VIeII fa i-ro BH,lI,a Ha

ycpe.alIeHHbIfl pacxo.a '\1;-fI .a06aBKH Ha 1 M3

6eTOlIHoH CMCCH YtJHTbIBaeTcH YMHO)KeHH-

eM N Jj IIa COOTI3CrCTBYIOlIUIH KoacpcpHllH-

Ta6JIHl.{a 2

KO::H1JqJHl.{HeHT n(JHBe.n:eHH5I ,LI06aBOK no Macce B pac'IcTc Ha cyxoe
BeIlleCTBO K

np 'ljJ

I
npoTH -cynep- n;IacTH<pHI.J,HPY- 803l(Y- ra3006-

TIJiaCTHqJHKa- flJIaCTH- XOBO- YCKopHTeJIH BO-
Iow;e-B03,LIYXQ- pa3YIO-

TOphI <pHKa- BOBJIeKaIOW;He
BJIeKa- IIUIC TBep,LIeHHSI MOp03 .

BH,LI l.{eMCILTa
TOpbI lOUJ,He HbIC
- -----

I
:"::v

c:C -s= -
..; ::r: X:ec;,

 :c v

  ;;E:;;E: a-  ::r: U
u::1 t:: .. 8 i!iq ;;>::(1) -

 £
-X

hi P.. "'-So, ::r  :>::: -< ::r:t:: vt... -< :c ::r:::r:
U

'.....0
::r:::ot...t... c: UU t::::: ::r: I _"T'

::c:XX:::U - --

ITop rJIaH.lIl.{eMeIIT 0,95 0,95 a,90 0,95 0,95 1,0 1.0 1,0 1,0 1,0
To :me, c MHHC- 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
pa;IbHLIMH .n:06au-
KaMH

O,G5 1,0 0,9 1,25 1,0To >Ke, cnCl.{HaJIb- 0,75 1,25 1,10 0,65 1,0
Horo Ha3HatJCHHSI

1,25 1,25 1,0lllJIaKo nOIHJI alI,LIl.{e- 1,25 1.65 1,10 1,0 1,0 1,0 1,0
MeHT 1,25 1 ,fiG 1,15 1,0 0,7 1,0 I ,.1 1,25

I
1,21) 1,0

11 -I onaIIoBbIIiYIU

n (J H M e 1j a H H e. 3a STaJIOH npHlIHT nOpTJIaIUll\eMeIIT C MIIIICI>aJIbHLIMH ,LI06aBlwMH. I1pH aTOM
K
np 11>

paCClIHTblBacn:H no <popMYJIe KMP'ljJ
= 1- J(np 11>'
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Ta6JIH a3

t
10-

3
kc  j

BHA Ao6alJo!{ I<JIaCC p,06aBOI{
t B 6E'TOHe B >KeJIe306eToHekc 'IjJ

C60PHOM I MOHOJIliT-

C60pHOM I MeHOJIHT-

HOM HOM

CyrreprrnaCTH HKaTOpu 0,01 2,90

0,30 58,29 28,71 142,71 70,29

PerymlfopbI peoJIO TIJIaCTHQHKaTopbl 0,16 15,31 31,09 37,49
rHIICCKHX cBoficTB 0,40 38,28 77 ,72 93,72 190,28

TIJIacTlIcPH HPYIO c- 0,09 6,75 19,35  3 B03,n:YXOBOUJICKa10111. Ii e
0,05 3,75 10,75 24,75 10,75Mo.n:H IU{aTOpbl

3aMe,n:JIII fCJIIi -
-

- - -

mCp.lI.eH:-t5I
-

- -

0,05 14,50 35,50
PerYJIH fOpbl rrpo- YCKopHTeJIH TBep,n:eHH5I 13,44 27,16 32,76 66,64u.eCCOB CXBa I"bIBa-

0,05 4,80 9,70 11,70 23,80HHH Ii I"Bep,n:eHH5I

TIpoTHBoMOp03Hble 0,54 - 156,60 - 383,40

0,06 17,40 42,60

B03,n:YXOBOBJICKalO lie

fa3006pa3YlOI11.He

Peryn5IrOpbI crpYK-
Typbl

fH,n:POcp06li3HpYIOI11.He

YnJIOTH5IIOI11.He

0,05

0,06

0,01

0,01

3,75

4,50

0,96

0,96

10,75

12,90

1,94

1,94

24 ,75 10 , 75

29,70 12,9 

2,34 4,76

2,34 4,76

0,01 6,70 3,30

0,01 0,75 2,15 4,95 2,15

n p H M C q a H Ii e. Ha,n: qepTofi - ,n:allHue 1985 r.; rro,n: lIepTofi
- 1990 r.

eHT: u:eMeHT MapKH 300-Ha 1,1; 400-

Ha 1,0; 500 - Ha 0,91; 550 - IIa 0,87 H

600 - Ha 0,8 [4].
00Tpe6HocTb B 'I'-x ,lI,06aBI<3X ,l(JIH 6eTo-

Ha H )KeJIe306eToHa i-ro BH.D:a B t-M ro,l(Y

I3bJ1IHCJIHeTCH no (pOpMYJIe

<j!=n

Q
t
_ k

t
N
-t

W
t

j- c'IjJ. 'IjJ j'
'IjJ=]

/ /

r.n:e kc'Ij). - C'rpYKTYPHbIH K03cpcpHl1.HeHT/
rrpHMeneHHH 'lj)-H ,l(06aBKH B toM roJI.Y

t
-

(Ta6JI. 3); Wj
- 06'beM npOH3BOJI.CTBa 6e-

TOHa H )KeJIe306eToHa i-ro BHJ],a B toM

ro.n:y.

CTPYKTYPHbIH KoacpcpHl1.HeHT npHMeHeHHH

kc 'IjJ onpeJ],eJIeH H3 YCJIOBHH pal1.HOHaJIbHO-
1'0 HCnOJIb30BaHHH JI.06aBOK B COCTaBe CO-

OTBeTCTBYlOI.lJ.HX KOHCTPYKl1.HH H H3JI.eJI'HH,
BbInOJIHHeMbIX H3 6eTOHOB i-x BH.n:OB.
B He06xo,l(HMbIX CJIYllaHX MO)KHO yqeCTb

perHOHaJIbHbIH (j)aKTOp KalleCTBa Kpymlblx
H MeJIKHX 3anOJIlIHTeJIeH, BJIHHlOI.lJ.HH Ha pac-

xo;!; u:e:MeHTa, a CJle.a0l3aTeJ1bHO, H 'lj)-H ,ao-
6aBKH B 1 M3 6eToHa H )KeJIe306eToHa i-ro
BI1,lI,a. ,IT,J1H aToro CJIYlJaff (pOpMYJIa (3)

lIpe,l(CTaBJIHeTCH B BH,lI,e

-t t
N'Ij) = knp'IjJ kp N'Ij). ' (5)

/

r,1:e kp
- perHOlldJIbHbIH K03cpcpmJ:HelIT Ka-

IIeCTBa 3anOJIHHTeJIeH [4].

DpH OTCYTCTBHH ,l(aIllIbIX no 06'beMa:M
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(4)

npHMeHeHHH 6eToHa H )KeJIe306eToHa i-I'o
BH,l(a B t-M ro.ay l1.eJIeC006pa3Ho HCnOJIb30-
BaTb CTPYKTypHble K03cp(pHl1.HeHTbI no BH,l(Y

t
MaTepHaJIa (Ilc 6J, cooTBeTcTBYlOI.lJ.He 06-

.

/
I.lJ.eC0103HbIM (CM. Ta6JI. 1). OpH 9TOM cpOpMy-
.rIa (4) 6Y,lI,eT HMeTb BH,lI,

'IjJ=n

Q = kt kt N!". W!, , (6)/ c'ljJj c.6j '1'/
.,

'Ij)=1

r.ae W - 06'beM npml3Bo.acTl3a Ma TepHaJIa

j-ro BHJ],a no cnoco6y H3rOTOBJIeHHH B

t-M ro,l(Y.

CHH)KeI-me paCXOJI.a ,l(06aBoK B nepec4eTe
Ha cyxoe Bem.ecTBo B toM ro.ay OTHOCHTe.1lb-

HO 6a3HCHoro rO,l(a MO)KHO Ol1.eHHTb no

cpopMYJIe
'Ij)=n

t -t t
V'lj) = ... 0,07 kc 'Ij). N'Ij). WJ .

/
'Ij)=1

/ /

K.oacpcpHl1.HeHT 0,07 YIIHTbIBaeT H3MeHeHHe

cpe.aHefi MapKH (KJIaCca) 6eToHa no cTpalIe,
a TaK)Ke ycpe,l(HeHHOro pacxo,l(a l1.e [eIITa
Ha 1 M3 MaTepHaJIa j-ro BH.aa R t-M H 6a-

3HCHOM rO,l(ax. B ,l(aHHOM CJ1Y4ae 3a t-H ro,lI,

npHHHT 1990 1'., 3a 6a3HcHbIA - 1985 r.

YBeJIHlleI-IHe Cpe,lI,HerO pacxo,l(a ,lI,06aBOK B.

c60PlIOM 6eT He11 )!<eJle306eTolie B 1990 r.

06'bHCHHeTcH paClllHpeIlHe:\1 Blle,lI,peHHH CY-

nepnJIaCTHCpHl<aTopon C 60.lJ"ee RbICOKH\1 pac-
XOJI.OI'v[ OTHOCHTeJILHO IJ.iIaCTHcpHllHp)'lOI.lJ.HX
,lI,06aBoK1

a YMeHhllleHHf; B :'v!OHO,fIHTI-IOvI-

B OCHOBIIOM, IIpI'IMeHeHHeM aq)(peKTHI3l1bIX

npoTHBoMOp03HbIX ,lI,06aBoK.

MeTo.aHKa npe,l(l-Ia3HallaeTCH ,lI,JIH paclfeTa

nOTpe6HocTH B XHMH1JeCKHX .a06aBKax .n: H
6eToHa H )KeJIe306eToHa Ha ypoBHe MHHH'

cTepcTB, Be,lI,OMCTB, I'JIaBKOB H npHpaBHeH-
HbIX K HHM opraHH3al1.HA. OpHHHTaH HOMen-

KJIaTypa  -x.n:06aBoK OXBaTbIBaeT HaH6 
JIee pallHOHaJIbHble cYI.lJ.eCTBYlOI.lJ.He KJIaCCbI
H nO,l(KJIaCCbI C Y11eTOM HX HCnOJIb30BaHHH B

COCTaBe KOMnJIeKCHblX. PacnpocTpaIuIH
npmIl1.Hn JIHHeHHOH HHTepnOJ1Hl1.HH Ha YC-

pe,lI,HenHbIH pacxo.a 1j,-x ,lI,06aBOK Ha 1 M
3 B

3aBHCHMOCTH OT MaTepHaJIa j-ro BH,l(a (CM.
Ta6JI. 1), MO)!<HO paCCqHTaTb nOTpe6HocTb
H aKOHOMHlO JI.06aBOK Ha JI1060H ro,l( TeKY-

I.lJ.eH nHTH eTKH.

3cplcpeKTHBHoCTb npHMeHeHHH 1j'-H ,a06al3-
KH, B TOM 1JHCJIe KOMnJIeKCHOH, B 6eTOHe H

)KeJIe306eTOHe j-ro BH,l(a CJIeJ],yeT Ol1.enH-
BaTh npH YCJIOBHH Rb = const, rJI.e Rb-

npoeKTHaH np01JHOCTb (KJIacc) 6eToHa Kon-

CTPYKl1.HH HJIH H3JI.eJIHH, cooTBeTcTBYlOI.lJ.aH

npH3MeHHoH B B03pacTe 28 CYT HOpMaJIbHO-

1'0 TBep,l(eHHH.

OpOH3Bo.aHTeJIbHOCTb TpYJ],a npH (POPMO-
BaHHH 6eToHHbIX H )KeJIe306eToHHbIX KOH-

CTpYKl1.HH HJIH H3JI.eJIHH OT BBeJI.eHHH J],06a-

BOK HJIH HX rpynn nOBbICHTCH npH c06JI -

,l(eHHH HepaBeHcTBa

r < 0,8
C RI

PI
( 8)

rJI.e r - TpY,l(03aTpaTbI cpOpMOB04HOH

6pHra.abl; C - 1JHCJIO pa60'
IHX ,l(Hefi JIHnHH

HJIH YllaCTKa B ro,l(Y; R1 - tIHCJIeHI-IOCTb

JI.eHCTBYlOI.lJ.eH (jWpMOB01JHOfi 6pHraJI.bI B

1 CYT no JIHHHH HJIH Y4acTKY; PI - ro,aOBaH

npOH3BO,l(HTeJIbHOCTb .lI.eHCTBYIOI.lJ.eH JIHHHH

HJIH Y1JaCTKa.

ECJIH BBe,l(eHHe JI.06aBoK HJIH HX rpynrr

HSMeHHeT cYI.lJ.eCTBYlOI.lJ.HH pe)!<HM TenJIOBOH

06pa60TKH H3JI.eJIHH, TO 3KOHOMHIO TOnJIHB-

lIO-9HepreTHlleCKHX pecypCOB MO)KHO onpe-

.aeJIHTb no cpopMYJIaM:

npH TenJIOBJIa)KHOCTHofi 06pa60TKe

(7)

3 = V C {
[1,39 (tI - t2) + 3,72 )

XT.O .3
[(tI-t2 )"+ 5,16)

X
[(VI- V2)-2,50)

} ; (9)
[(VI

- V2) - 0,06)

npH HCnOJIb30BaHHH npOTI1BOMOp03IIOH

.a06aBKH

3nM
= VOl C X

(1,39 tI + 3,72) (Vi - 2,50)
(tI + 5, 16) (VI - 0, 06 )

(t2 - 4) (1,35 - 0,054 e) ]t2 + 8,64
' (10)

I'.ll.e t i H t2 - Bpe\-IH na60pa 3a,l(alIHoH

lIpOIIHOCTH 6eToHa (oTnycloIOH, nepeAaToll-
IIofl, pacnaJ1y60 lIHoH, npoeKTHoA) IIPH
Ten.1IOBoA 06pa60TKe, COOTBC'TCTBeHHO npH
,lI,eHC rnYIOll{eM H 1I0Bor....I pe)I<HMC; VI H V2-

o(iI.lJ.HfI I{HKJ1 TBO COOTilCTCTRellllO IIPH

.n:eHCTBYlOIlleM H HOBOM pe)KH'Me; 0- pac;-

x[



qeTHa OTpHl1.aTenbHaH TeMnepaTypa TBep-

,lI,eHHH 6eTOHa; Va - YAeJIbHbIH paCXO,l( YC-
JIOBHOrO TOnJIHBa Ha npOlIapHBa I-me H 1]H

aJleKTponporpel3.

OpHeHTHpOBaTbCH na YMeHbllleHHe pacxo-

Aa  eMeHTa(npH coxpaHeHHH ero BHAa H

MapKH) npH BBe,aeHHH A06aBOK HJIH HX

rpynn B 6eTOHHYIO CMeCb MO)KHO, C06JIlOAaH

HepaBeHCTBO

(
C'\JJ 1

)CIli > 3,2 N'I!; 0,3- + ---,- , (11)
1.1 NIli N

11..
l

a Ha CHH)!{eI-IHe MapKH lleMeHTa (lla O,l(HY
HJIH 60JIee) - npH coxpaHeHHH ero BH,l(a

N'\JJ
1.1 CIli > 3,2

N'
(0,3 C'\JJ + 1); (12)

l1.i

3,l(eCb

1.1 NUi
= N .- N .,

l l

1.1 Cu.i = CUi - Cl1.i (1") - m)

rAe C
il .

- CTOHMOCTb 1 T l1.eMeHTa i-ro BH-
l

Aa H 'f)-H MapKH; N'\JJ
- pacxoA  )-fI AO-

6aBKH 13 nepec4eTe Ha cyxoe BeLQeCTBo Ha

1 M3 6eToHHoH CMeCH; N
u..
- aKOHOMHH l1.e-

l

MelITa i-ro BH) aH 11-H MapKw N' H,
u.i

3

BonpOCbl Ka eCTBa

N .o-pacxoJ],  eMeHTai-ro BHJ],a H 'f)-H
l.

MapKH Ha 1 M3 CMeCH COOTBeTCTBeHI-IO 6e3

,lI,06aBKH H C .n:060i.BKOH, BKJI104aH KO lII-

JIeKcHYlO; m - HOMep l1.eMeHTa 'f)-H MapKH.

YJIYlfweHHe 3KCnJIyaTal1.HoHHHX cBoflcTB

KOHCTPYKl1.HH H H3AeJIHH C ,l(06aBKaMH HJIH

HX rpynnoH o eHHBaeTCHTOJIbKO npH npeA'b-
HBJIeHHH K HHM Cnel1.HaJIbHbIX Tpe60BaHHH
no MOp030CTOHKOCTH, BO,lI,O- H ra30HenpOHI-I-

l1.aeMOCTH H T. A. OpH npeJ],'bHBneHHH KOMn-

JIeKCa TaKHX Tpe60BaIfHM (HanpHMep no MO-

p030CTOHKOCTH H ra30HenpOIfHl1.aeMOCTH HJIH

MOp030CTOHKOCTH H BOAoHenpOHHl1.aeMOCTH

H T. ,l(.) acpcj)eKT OT ,lLeMCTBHH  )-H,lI,06aBKH

YIIHTbIBaeTcH MHHHMaJIbHb1M 3HalleHHeM Ha

OAHO H3 aKCnJIyaTal1.HoHHWX Tpe60BaHHA.
B aTOM CJIyqae CJIe,l(yeT BbIIlOJIHHTb Hepa-
BeHCTBO

C i<Chi -;+ Ell (Ki -K;); (13)

3,1,eCb

Oi
=

6:::;;:; 1,0,
l

r,l,e C It.
14: C .- CTOHMOCTb COOTBeTCT eII-

l l

HO npmvleH".weHC7!: H YJIY4111eHHofi A06aBKofi

KOHCTpYKltHH; l5 i H l5; - 9KCnJIyaT3ltHOH-
HaH xapaKTepHcTHKa KOHCTPYKl1.HH HJIH H3-
.n.eJIHH 6e3 J],06aBoK (HJIH HX rpynn) H C HX

npHMeHeHHeM; Ki Ii K; -

eAHHoBpeMeH-
Hble KanHTaJIbHbIe BnO)KeHHH COOTBeTCTBeH-
HO B npOH3BO,l(CTBO npHMeHHBllleHcH H YJIY4-
IlleHl-IOH J],06aBKoH KOHCTPYKU.HH; Eu - HOp-
MaTHBHbIH KoacpcpHl1.HeHT 9cpcpeKTHBHOCTH
KanHTaJIbHbIX BJIO)KeI-IHH no CH 509-78.

C YlleTOM KOHKpeTI-IbIX YCJIOBH npHMeHe-
HHH A06aBoK HX TexHHKo-aKoHoMH4ecKYlO
Ol1.eHKY MO)KHO npoH3BoAHTb B COOTBeTCT-

BHH C [5].

EHEnHOrPA HqECKHflcnHCOK

1. Po raT 1I H 10. A.. M a JI 1I H 1I H a n. A.
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4. Po raT II H 10. A.. JJ, M Ii T P Ii e B A. C
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C ytleTOM perlIOHa CTpOI1TeJIbCTBa /I EeToil Ii
meJIe306eTOH. - 1986. - NQ 11. - C. 24.

5. P e K 0 M e H A a 11. Ii H no TexHHKo-3KOHOMlIQe-
CKofi ou.eHKe npHMeHeHHH llo6aBoK B 6eTO-
He. - M.: HHH)KE, 1985. - 81 c.

Y.ll.I< 666.973

6. O. 6AfPOB, KaHA. TeXH. HaYK, T. fJ.. BACJ.111bEBA, J.1H>K. (HJ.1J.1>t<6);
f. H. HYfJ.E11b, KaHA. TeXH. HaYK, B. C. 4EPH5IBCKI-1V1, 11. f. 60POfJ.ABKI-1HA,
11 H>t<eHepbl (YpaJlnpoMcrpoi1HI-1I-1 n poeKT)

o nOBblWeHMM npO"fHOCTM r03030no6eTOHO

Ha CBep.ll.noBCKOM 3aBO.ll.e )KEH HM. JIe-

HHHCKoro KOMCOMOJIa H3rOTaBJ1HBalOT CTe-

1I0Bble naHeJIH H3 ra3030JI06eTOHa AJ1H )KH-

JIbIX 3,l(aHHH C HCnOJIb30BaHHeM 30JIbI-YHoca
I3orOCJIOBCKOH H K.pacHoropcKoH T3D, KO-

Topble no cYI.lJ.eCTBYIOI.lJ.efl KJI3CcHcpHKal1.HH
OTHOCHTCH K KHCJIbIM 30JIaM.

BBe,l(eHHblfl B aKCnJIyaTau.mo B 1961 r.

l1.ex ra3030JI06eTOHHbIx naHeJIeA B Te4eHHe

nOCJIe,l(HHX JIeT 6bIJI OJ],HHM H3 JIY4WHX B

cTpaHe. OepeAoBaH, no TOMY BpeMeHH, Tex-

HOJIOrHH, npHMeHeHHaH B 3aBo,lLCKofi npaK-
THKe, n03BOJIHJIa nOAAep)KHBaTb ,l(OBOJIbHO
BblCOKHe TeMnbI pOCTa npOH3BO,lLI1TeJIbHOCTH
TpY,lI,a H CHH3HTb nJIOTHOCTb naneJIefl,l(o
650 . . . 670 KrJM3 npH MapKe M 35.

HHH)KI3 COBMeCTI-Io C YpaJIbCKHM OpOM-

cTpot'iHHHnpoeKToM pa3pa60TaHbI H onpo-
60BaHbl B npoH3BoAcTBeHHblx YCJIOBHHX Tex-

HOJIOrH4eCKHe MeponpHHTHH, n03BOJI5I1OI.lJ.He

nonYIIHTb ra3030JI06eTOH nOBblweHHoH

npOllHOCTH. ,IT,JIH 3TOro B 3aBO,l(CKHX YCJIO-

BHHX 6bIJIH npOBe,l(eHbI npOMbIlllJIelUlble HC-

nhTTaHHH TeXHOJIOrHlleCKHX peKOMeH,l(al1.HM,

BKnlOlfalOI.lJ.HX nOCTOHHHoe npHMeHeHHe Ha-

H60JIee acpcpeKTHBHoH 30JlbI-YHoca KpacHo-

ropcKofi T3D, a TaK)!{e pa3JIHlfHbIX ,l(06a-

BOK, n03BOJIHlOI.lJ.HX B CYI.lJ.eCTBYlOI.lJ.HX YCJIO-

BHHX nOJIY1IHTb ra3030J106eToH nOBbIllleHHOH

npOQHOcTH.

CJ1eJ],yeT OTMeTHTb, qTO HaH60.1ee l1.eJ1eCO-

06pa3IIoH, C TeXHOnOrHlleCKOH TOqKH 3peHHH,

HBJIHeTCH cTa6HJIH3al1.HH CBOHCTB HCXO,lI,HbIX

cblpbeBblx MaTepHaJIOB (HcnOJ1b30BaHHe H3-

BeCTH, nOpTJIaHJ],l1.eMeHTa), YAOBJIeTBOp5IlO-

lI..lHX Tpe60BaHHHM CH 277-80, H 30J1I>I

KpacHoropcKoH T3D. OpoBepKa aTHX Tex-

HOJIOrHlfeCKHX nOJIO)Keimfi na 3aBO,l(e nOKa-

3aJIa B03MO)KHOCTb nOJIYQeHHH HqeHCTOro

6eToHa MapKH M 35 Ii nOHJ1)KeHHOH nJIOT-

HOCTH (OJI=600 Kr/M3). IIe06xo,l(HMbIM YC-

JIOIHIeM 3'1'01'0 H .!1HeTCH3aKpenJIeHHC 3aBO-

,l(a 3a nOCTOHHHbIMH nOCTaBI.lJ.HKaMH YKa.

3aHHbIX MaTepHaJIOB, KOTopble AOJ1)KHbI CO-

OTBeTCTBOBaTb HopMaTHBHbIM Tpe60BaHHHM

OpH CYI.lJ.eCTBYlOI.lJ.HX YCJIOBHHX cHa6)!{e-

HHH npeAnpHHTHH CbIpbeM nOJIY4HTb aHaJIO-

fHlfHbIM acpcpeI{'f n03BOJIHeT npHMeHeHHe B

KaqeCTBe ,l(06aBOK cTa6HJIH3HpOBaHHoro JIa-

TeKca CKC-65 ro, MeJIaMHHOCpOpMaJIb,lI,e-

fH,l(HOfi aHHOHoaKTHBHOH paCTBopHMOfi CMO-

JIbl (M<DAC-PlOO-O) 11 I.lJ.eJI04HbIX ,lI,06a-

BOK, a TaK)Ke COBMeCTHbIH nOMOJI H3BeCTH

C 30JIOH-YHOCO.M.

OCHOBl-Ible CBOHCTBa HcnbITaHHbIX 06pa3-

U.OB ra3030JI06eTOHa C ,l(06aBKaMH npHBe-

AeHbI B Ta6JIHu.e. Onp060BanHe B npOH3BO.n:-
CTBeI-lHWX ycnoBHHx COBMeCTHoro nOMO.!1a

KOMOBOH H3BeCTH C lIaCTblO 30JIbI-YHoca no-

Ka3aJIO H3-3a HCnOJIb30BaHHH HaHXYAweH

30.!1bI-YHoca I3orOCJIOBCKOfi T3D He3Ha4H-

TeJIbHbIH acpcpeKT, HO ,l(a)Ke B aTOM cJIyqae

YJ],aJIOCb CHH3HTb nJIOTHOCTb H3AeJIHH C no-

BbIlllenHeM HX npOqHOCTH Ha 5 % no cpaB-
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Hemno C KOJITpOJIbllbIMII. TaKoH I1esna1m-

reJlbilbIfi npHpOCT npOIIIlOCTH 061)HCliHeTC5I

nplIMCHeHlICi\.t 1I313eCTIi llII3Koro KalleCTBa.

,IT,aHllbIc TaUJIIIu.bI CBII,lI,CTeJIbCTBYIOT 0 TOM,

lITO npHMellCIIlIC pa3JIJ1IIIIbIX ,l(06aBOK npH

33 Melle 30abI-Ylloca Doroc.'IOBCKOH T3U

60JleC Ka IICCT13eIlIlOii 30JlOii-YHOCO 1KpacIlo-

ropCKoM T3U I103BOJlHJIH CIIHSHTb IlJIOT-

HOCTb H3.l1,eJIllH C oJUloBpeMeHHbIM nOBblwe-

HHeM npOllHOcTH.

OpoBepKa MOIW30CTOHKocTH ra3030JI06e-

TOIIHbIX 06pa3110B, H3rOTOB..IeHHblX C npH-

MeHeHHeM TeXIIOJIOfHlleCKHx peKOMeH,lI,allHH,
HanpaBJIeHlIbIX lIa nOBbIIueliHe KaqeCTBa ra-

S030"106eTolla, nOKa3aJIa ee COOTBeTCTBHe

Tpe60BallHHM II0 IH.,Ia rnUllblX ,l(OKYYIeilToB.

13bI"10 YCTalloB.1ello, 11'1'0 Ka4ecTBeHllbIH

Y.ll.K 691.327:693.548.6

ra3030JI06CTOH MO)J{IIO nOJIY
1
nITb, npllMeHSISI

30JIY-YIIOC, 13 KOTOpofl COJl.ep)KaHHe CTCK.no-

BH,lI,HbIX H OnJIaBJIelilibIX 'laCTHu. AOCTHraCT

20 %, nOTepH npn npOKaJIHBaHHH He npe-

BbIwalOT 5 % H 30Jla BbI.aep)KlIBaeT HcnblTa-

HHH lIa paBHoMepHocTb H3MeHeHHH 06 eMa.

.D.JIH II0BhIWCHliSi npolIlIocTH Ii CHHLh.eHIIH

lIJIOTIIOCTH ra3030;rooeTona pCKOMeH,lI,yeTol

COBI\IeCTIIbIH nOyIO.'I H3BeCTH C llaCTblO 30.'IbI-

Ylloca.

C l1.e.TJ:blO nOBbIweIUIH npolfHocTH H CHII-

)KeHHH nJIOTIIOCTH ras030.'I06eTOna C.1e,lI,yeT

3aKpenHTb sa SaBO,l(OM nOCTOHHllblX no-

CTaBI.lJ.HKOB 30JIbI, H3BeCTH H nOpTJIaH,l(l1.e-

MeHTa, 4ro MO.iKeT 06eCne1.IHTb cTa6H.lb-

*
Depe.D. tIep rofi - rrpH C>KaTHH, rrOCJIe qepTbI - HOCTb nOJIyqaeMOro CbIpbH H nOBblCHTb Ka-

rrpH H3fHoe B CYXOM COCT051HHH.
4CCTBO ra3030JI06eTOHa.

DpO'UlOCTb

npH C)Ka-

BH.Ii. .Ii.06aB- DJIOTI-IOCTb, Dpo'lHocTb, THH, npHne-
KH Kr/M

3 MDa .Ii.emw51 K

OJI=600 Kr/

/M
3

, MOd

655 14,76/1,14' I 3,99

JlaTeKc
IT1 I \5,73/1;81 ICKC-55 GC't> 5,3

M<J:>AC-

/5,58/1,25 IPIOO-O 6:15 4,98

M<J:>AC-P
IOO-D- ut('-
JJOllHOtl
!{OMIIOHeIlT 625 5,8/- 5,35

1-0. Jl. 1-130TOB, KaHA. TeXH. HaYK, H. r. ftAnWIt1H, B. B. JlE6E,lJ,b, B. A. npYCAKOB,

I1H>KeHepbl (,lJ,HenponeTpOBCKI1i1 cpl1Jll1aJl HI-1I-1Cn)

KOHTponb YAo6oYKnOAbiBOeMOCTM p.OCTBOpO

AnSI qpOKTYPHoro cnoSi M3AenMM

O,lIJIHM HS nYTeH ,l(OCTHiKeHHH 9cpcj)eKTHB-
HOCTH cTlWHTeJIbCTBa s.aaIIHM pa3JIH4HOrO

Ha3HalleHHH HI3J1HeTCH nOBbIllleHHe CTenenH

3aBO,lI,CKOH rOTOl3lIOCTH C60P"bIX )!(eJIe306c-

TOHHblX aJIeMeHTOB.

.D.JIH 60.'IbIllOH 1I0:\leHK.'IaTypbI H3,l(eJII1H-

CTeHOBblX nalIe eH, IWMnJleKCllblX naHe.'IeH

nepeKpbITHH, neperopon:OK H .aPYrHX CTelleHb

saBo.aCKOH rOTOlHlOCTH onpe,l(e.'IHeTCH Ka lIC-

CTBO"I J1HlleI3blX nOBepXlIOCTefl, npe,lI,Ha3I1a-
qeHHbIX no.a OKpaCKY I-!.'IH OT.l!,e.'IKY o60H m

H ,lI,Pynu,m MaTCpHaJIaMH.

Ha npe..anpI-IHTH5IX CTpofll.!H,l(YCTPHII HaH-

60.'Iee lllHIWKO paCilpOCTpaHellO rO])H30H-

Ta.'IbI-IOe cpopMOBalme TaKI1X H3.aeJIHH C

npmte!lCIlHeM qJOpMOBOllIIbIX arperaTOB,

060pY..clOBaHlibIX KaJIH6pYlOI.lJ.IIMH pOJIIlI<aMH,
3ar.'Ia.iKHBalOI.lJ.HMH peHKai\.m H"'IH ,lI,I1CKa:\HI.

o pOH3130iJ.CTBeHlIbIfl onbIT nOKa3aJI. llTO

npl-I HcnO.1b30BaIlHH aTHX YCTpOHC'rB He ,lI,0-

CTI1raeTC5I Tpe6ye.MOl'O KaQeCT13a nOBepx-

1I0CTeH H3AeJIHH, cl)OpMye:\lbIX 113 TmKe.'IOrO

H JIerKOrO 6eTOlIa OIITHMa"lbIlbIX COCTaBOB. B

C13H3H C aTHM B H3.ae.'IHHX ,lI,JIH nOJIY4eI-IHH

Ka4eCTBemIOfi BepXHefi nOBepXHOCTI1 KaTero-

pHH A4 H BbIwe cpa I\TYPHblfl CJIoA, KaK npa-

BHJ10, H3rOTOBJIHlOT H3 l1.eMeHTHo-nec4aHo-

1'0 pacTBopa 6e3 HeOpralIJ1IleCKOro
n.'IaCTH-

cpHKaTopa (H3BecTH HJIH rJIHHbI). KallecTBo

3arJIa)KeHI-IOH nOBepxHocTH q)aKTypHoro
C.'IOH 3aBHCHT OT KOHCHCTeHl1.HH HJIH YiJ.060-

YK.'Ia,l(bIBaeMOcTH (nO,l(13H)KHOCTH) paCTBopa.
YBeJIJ1IleHHe HJIH YMeHblllCI-IHe nO,lI,BmKHOCTH

pacTBopa no cpaBHeHHID C OnTHMaJIbI-IoA

npHBO,l(HT K YXY,l(WeIUIIO
Ka4eCTBa nOBepx-
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HOCTH - 06pa3013aHHlO pa3pblI30B, nOI3bI-

wellHlO wepoxoBaTocTH
H ,lI,p. OnTH:\.laJIbHa51

nO,l(BlDKIlOCTb paCT130pa ,l(JIH CpaI<Typiloro
C.l0R IWXOAHTCH B npe.l1.eJIaX, npH IWTOPblX

B03HHKalOT TpYllHOCTH B ee onpe,lI,eJIeHHH

cYI.lJ.eCTBYIoI.lJ.H i\HI y!eTO,lI.a  m.

CTaH,lI,apTi-laH MeTo..aI1Ka ou.eHKH nO,lI,Bl-DI(-

lIOCTH paCTI30pa no IIorpY)KeIlI1lO 3TaJl0IIlIO-

rG KOllyca (fOCT 5802-78) pa3pa60TaIla
AJ1H xa paKTepHcTHKH YA060YK"1a,lI,bIBaeMOcTH

CTpOH'fe.lJ"bilbIX pacTBopoB, npHMeHHeMbIx

.lI,JIH KaMeHHoH KJla,lI,KH, wTYKaTypKH,

YCTpoflcTBa paSJIH4HbIX CTHiKeK, nO,l(BH)K-

I10CTb KOTOpblX np€BblWaeT 4. . . 5 CM. O..a-

H03I1allHO o.upe,lI,e.'IHTb xapaKTepHCTHKY Y11.0 -

60YKJ1a,lI,blI3aeMOCTH 60JIee )!{eCTKHX pa-

CTBOpOB no CTaH,lI,apTllOfl MeTO.l!,HKe He-

B03MO)I<HO. Tal< KaK npH yn.10THe1IlIH otCCH

B cocY.lI.e nYTeM WTbIKOBaHHH H JIerKora

BCTpHXHBaHHH He ,l(OCTHraeTCH O,lI,HOpO,lI,-

HOCTb ce CTPYKTypbI H, B lfaCTHOCTH, B

13epXHHX CJIOHX paCTBopa H3-3a OTCYTCTBHH

CBSI3HOCTH CMeCH OCTalOTCH nYCTOTbl, He 3a-

nOJIHHeMble npH .1IerKOM BCTpHXI-IBaHHH. B

pe3YJIbTaTe r.'Iy6H1-Ia norpy)!{eHHH KOHyca

npH nOBTopHblX H3MepeHHHX ,l(JIH o.aHoro H

Toro )Ke paCTBopa pa3.:IHIII-ra. :':ho Ha6.'I10-

.aaeTCSI .a.'IH paCTRopOB (' pa3JIJ-I1IIlOfi B.1a)l(-

HOCTblO 13lIJIOTb .ao Tofl, npH KOTOpOH norpy-
lKeHue KOHyca ,l(OCTI1raeT 3. _ . 4 OJ.

B C13H3H C TeM, 11'1'0 nO:IYCYXHe paCTBOp-

Hble CMecn MQ)KHO paCCMaTpHBaTb KaK MeJI-

K03epHHCTbIe (neC1.JaHble) 6eTOHbI, HX YAO-

60YK.'Ia,l(blBaeMOCTb onpe.lI,CJIH.lIH TalOKe

npH60pOM ,l(JIH OlleHKH )!{eCTKOCTH 6eTOH-

HbIX CMeceH no fOCT 10181.0-81.

O.l1.I-IaKO H aTHM npH60po:\f onpe,lI,eJ1HTb

y.a06oYK.1IaAblI3aeMOCTb nOJIycyxHx pacTBo-

pOB TPYJlHO H3-3a I1e60.'IhlllOH )KeCTIWCTH H,

c.TJe.lI,OBaTe.'1bIlO, He,lI.OCTaTOIIHOH lIYBCTBH-

Te.'IbiiOCTH.

IIaH60.lIee npHe:\1JIeM cnoc06 KOIITpO.1IH

Y,l(060yk.rraJJ.bIBae:\fOcTH TaKHX olecefI no

norpY)I<eIlHlO aTa.:IOIIIIoro KOHyca B pacT13op,

npCAl3apHTE'"lbiiO npoBH6pHpoBaIlHblfl B co-

cyn:e n TelleHHe 10 C Ha JIa60paTopHoH

BH6ponJIOI.lJ.aAKe. OpH aTOM MO)KHO OllenH-

BaTb pa3JIJ11IHe n YAo60YK.'Ia,l(bI Bacrvr OCTH

paCTl30pOB .lI.a)Ke npH He3HallHTeJIbiiOM HS-

:\1eHCIIHI1 HX BO,l(OCOAep)!{aHHH. Pa3HHlIa 1I0-

Ka3aHI1f1 npH60pa npH I1eCKOJIbKI1X nOCJIe-

,l(OBaTe.1bHbIX H3MepeHHHX no.aBH)I(!IOCTH OA-

lIoro H '1'01'0 )J.(e paCTRopa He npeBhIlII3.lIa

1,5...2 I\!:\L

Cnoc06 onpe,lI.c.leHH5I y.a060YKJIa.ablI3ae-

MOCTH (iKecTKocTH) lleMeHTHo-neCllalIoro

pacTBopa npoBepH.'IH B 00 .D.Henpoce.'Ib-

cTpoAuH,l(YCTPHH npH H3rOTOB.1eHHH aKcne-

pHMeHTaJIbHbIX MI-IOronycToTHbIX KOMII"lel{C-

HblX naHc.'IeH ncpeKpblTHH. YCTaHOI3JICIIO,

lfTO o,nTHMaJIbI-IOH YJl,060YK.'Ia,lI,bIBaeMOcTblO

(3ar.iIa)!(HBaeMOC [bIO) 06JIa,l(alOT paCTl30pbI,

xapaKTepH3YlOI.lJ.HeC5I norpY)KeHHeM 3TaJIOH-

Horo KOHyca B npe,l(BapHTeJIbHO npoBH6pH-

pOBalll-IbIM pacTBop na 1... 1,5 CM. OpH

60JIbllleA nOJI.BH)KHOCTH paCTBopa, 3arJIa-

)KHBaeMOro perlIWH, 06pa3YlOTCH pa3pbIBbI

Ha nOBepXHOCTH I13-3a ero lIe,l(OCTaTOllHo}i

CBH3HOCTH, a I1PH nO,l(BH)KHOCTH, MeHbwef:

OnTHMaJIbHOA, Ha nOBepXHOCTH nOHI3.'IHeTCH

BJlara, paCTBO.p npHJ1HnaeT K peHKe, YBe.TJH-

lIH13aeTCH wepOXOBa fOCTb nonepXIIOCTlI.

KOHTpOJIb y,l(060YKJIa,l(bIBae OCTH (no.a-

BH)KHOCTH) )KeC'fKHX paCTBopOB, npHMeHHe-

MbIX J],JIH cl)aKTypHoro C.'IOH npH H3rOTOBJI6-

HHH C60PHbIX )KeJIe306eTOHHbIX H3,l(eJIHfI no

faCT 5802-78 C npe,lI,BapHTeJIbHbIM yn-

JIOTHeHHeM paeTBopa KpaTKOBpeMeI-lI-lHM

13H6pHpoBaHHeM BMeCTO WTbIK013aHHH, 06ec-

ne1.lHBaeT cTa6HJIbHOe KalleCT130 3arJIa)J(HBae-

MblX nonepxHocTeA.



Hcnonb30saHHe npOM&IWneHH&/X OTX0140B

Y.ll.K 691.328.004.8

6. 51. TPO$I-1MOB, KaHA. TeXH. HaYK, C. n. rOP6YHOB, 11. 51. KPAMAP,

1-1. B. >t<YKOB, I1H>t<eHepbl (4eJl5l6I1HcKI1i1 nOJlI1TeXHI14eCKJ..1i1 I1H-T);

B. A. 6AWEB, I1H>t<. (no 4eJl5l6MeTaJlJlyprCTpoi1); cPo M. I-1BAHOB, A-P TeXH. HaYK,

M. M. KAnKI-1H, KaHA. TeXH. HayK (HI-1 >t<6)

Hcnonb30BOHMe OTXOAO npOM3BOACTBO

cpeppOcMnMu.MSI

OpH npOH3BO,lI,CTBe cpeppOCHJIHl1.H5I lIa

a eKTpocpHJIbTpaX ynaBJIHBaeTCH TOHllaA-

UIaH nbIJIb, QaCTHl1.bI KOTOpOH HMelOT aneK-

TpOCTaTHlleCKHA 3apHA, 1IC YII.TIOTHHlOTCH II

3arpH3H5lI0T anwccl)epy. BbIXO,lI, aToro npo-

J{YKTa ,lI,OCTHraeT HeCKO.HbKHX ,lI,eCHTKOB

TOBH B CYTKH, n09TOMY ero ynIJIH3au.H5I

BCCbMa aKTyaJIbHa.

AlIaJIH3 OTXO,lI,a Ha I1K cneKTpocpOTOMeTpe

«CneKOp,lI,» nOKa3aJI, lITO MaTepHaJI COCTOHT,

B OCHOBHOM, H3 CTeK.rIOBHJ{Horo KpeMlIe3eMa

THna 06CH,lI,Halia C lIe60JIbWHM KOJIHlJeCTBOtlt

era BO,lI,lIOA aMopclHIOA pa3lIOBH,lI,HOCTH, no-

xO)l<eA Ha ona"1. 00 XI1MlflleCKOMY H cneKT-

paJIbliOMY 3MHCCHOlIIIOMY aHaJIH3aM CO,lI,ep-

)!{aIIHe KpeMlIe3eMa ,lI,OCTHraeT 98 %, OK-

CH,lI,OB )KeJIe3a H aJIIOMHHIHI 1. . . 1,5 %,

npHcYTcTBYIOT TaIOKe C"1e,lI,bI ManUIH, Map-

rallu.a, JiaTpHH H ,lI,p.

,IT,mj)CpepeHu.HaJIbHO-TepMHQeCKHA aHaJIH3

OTXO,lI,a BbIHI3H.TI nanJ11IHe 3K30TepMHllecKHx

3cpcl)eKToB IIPH .270...280, 460...470 H

550°C. OOTe]HI \1aCCbI HaBe'CKH npH narpe-

Re,lI,O lOOO°C COCTaBJIHIOT 1,5 . . . 1,6 %.

CIWpOCTb H3MelIeHHH MaCCbI HaBeCKH MaK-

CHMaJIbHa npH 270 H 550°C. 00JIY4eHHwe
,lI,aHHble cOrJIacYlOTcH C pe3YJIbTaTaMH

cneKTpaJlbHOrO aHaJIH3a B ToxI, 4TO OCHOB-

lIOH COCTaBJIHlOI.lJ.eH OTXO,lI,a npOH3BO,lI,CTBa

cj)eppOCHJIHU.HH HBJIHeTCH 6e3BO.D:HbIA aMopcj)-
lIbIH KpeMHe3eM. OH HlV[eeT nJIOTHOCTb

2,24 r.fcM 3
, lIacbIIlIIYIO nJIOTHOCTb 0,2...

0,3 r/cM 3
, Y,lI,eJIbHYIO nJIOI.lJ.a,lI,b nOBepxHocTH

,lI,0 25000 CM
2./r.

3epHa OTXOJ],a npe,lI,CTaBJIHlOT c060A BN-

cOIwnopHcTbIe arperaTbI atlwpcjmblx oKpyr-
JIbIX QaGTHu. pa3MepoM Mellee 0,1 MKM. 00.-

,a06HbIA npO,lI,YKf H3BeCTeH 3a py6e)KOM
KaK CHJIHKaTlibIA J],bIM HJIH MHKpoKpeMHe3eM.

B CMeCH C H3BeCTblO OTXO,lI, npoHB.'IHeT

CRoHcTBa aKTHBHoH MHHepaJIbHOH ,lI,06aBKH,
CBH3bIBaH ,l(0 7 % H3BeCTH B HH3KOOCI-IOBlIbIe

rH,lI,pOCHJIHKaTbI Ka.TJbu.HH 3a 5...7 11 HOp\1aJIb-

Hora TBep,lI,eHHH npH COOTHoweHHH MC)K,lI,Y

H3RCCTblO H MilKpOKpeMI-Ie3eMOM 1: 1 no Mac-

ceo

BbICOKaH aKTHBHOCTb MHKpoKpeMHe3eMa

n03BOJIHeT HCnOJIb30BaTb ero B KaileCTBe ,lI,0-

6am<n ,lI,JIH nOBbIllJeHHH KalleCTBa 6eTOI-Ia H

9KOHOMHH u.eMeI-ITa. B YeJIH6HI-ICKOM nO.1H-

TeXHHlJeCKOM HHcTHTYTe HCCJIe,lI,OBaJIH ero

BJIH 51 II He I1a HeKOTopbIe cBoikTBa 6eTOiI\[oit

CMeCH H 6eTOHa. BBeAeHHe ,lI,06aBKH nOBbI-

waeT BO,lI,OnOTpe6HOCTb u.eI\ICIITJiOrO TeCTa lIa

1,41...1,46% MaCCbl u.eMeI-ITa; YJ.J,:II1I1HlOTCH

CpOl{H CXBaTbIBaHHH BmKYI.lJ.ero: lIa1la:10

CXBaTbIBaHHH Ha 11...13 MHII, IWHeu. CXBa-

TblBaHHH Ha 6...7 MHH lIa Ka)K,l(bIA npolleliT

,l(06aBI{H.

Ba)!(HeHWefl 3aAa 1 lefI HBJIHeTC5:! pa3pa60T-
Ka npOH3BO,lI,CTBeHHbIx cnOCOOOR rpalIC1I0p-

THpOBaI-IHH, cKJlaJl.HpOBalIHH H ,lI,03Hp0I3aI-IHH

:'vIHI(pOKpeMI-Ie3e11a. IIa nep130M 3Tanc pa3-

pa60TaHa CHCTe:VIa npHroToB..leHHH cycneH-

3HH, nepeBo3KH ee B aBTollHcTepHax II OO'b-

ervrHoro ,lI,03HpOBalIHH. 3TO n03Bo.r15lCT iIC-

nOJlb30BaTb OTX01 bIB pafloHe HX nO"'IYlleHlIH.

B 6eTOI-II-IYIO CMeCb ,l(06aBKY I3BO,lI,H"IH B

BH,lI,e BOAIIOH cycncH3HH, KOJIHlIE'CTBO TBCp-

.aofl cpa3bI I3 e,l(HHHlle 06 be\1a KOTOpOrI OfI-

pe,lI,eJ1HJIH no q)Op:Vly e

'\'cycn
- 1

D =
0,55

r,lI,e D - n.nOTIIOCTb cycneI-I3HH.

BnHHHHe BpeMeHH BH,l(eplliKH cycneH3HH

,l(0 ee BBe,lI,eHHH B 6eTomrylO CMeCb Ha cox-

paneHI-Ie aKTHBHOCTH MHKpoKpeMHe3eMa

HSYllaJ1H Ha 06pa3u.ax H3 lleMeHTI-IOrO KaMIiH

C Bjlf.=0,3, npollI-IOCTb KOTOpbIX onpC,lI,e.'IH-
JIH nOCJIe TennoB"la)KIIOCTHOfi 06pa60TKH no

pe)!{HMY 2+4+8+2 lJ npH TeMnepaType

H30TepMHIIecKoH BbI,l(ep)KKH 85°C (Ta6J1. 1).

00JIY4eHlIhIe pe3y.'IbTaTbI nOKa3anH, llTO

npHMeIIeIIHe MHKpOl{pe:vme3eMa B BH,lI,C BOIL-

HoA cycneH3HH nocne pa3JIH4HOA BH.aep (-
KH cnOC06CTI3yeT nOBbIllJeHHfO IIpOllHOCTH

llCMelITlIoro Kai'vIH5I.

BBC,l(eIIHe ,l(0 10% Jl.06aBKH CIIH)KaeT

no.aI3H)I\HOCTb CMeCH IIa 2...3 CM oca,l(KH KO-

Ta6JIHu.a 1

BpeM5I Bbl-

Jl:ep}KKH
cycneH3HH

nepeJl: saTBO-

peHHeM
u.eMeHTa, CYT

TIPOQHOCTb K.o3 )(i)HIJ,HeIiT

np   aTHH,BapHaIJ,HH %

o
1
2

3
4
5

6

28,0 7,2

30,1 10,4
37,7 9,6
39,7 4,0

33,4 7,5

34,5 7,4

38,7 13.3

lIyca, npH .3TO:-'[ )KCCTKOCTb 6eTOIIlIofi c\re-

CH IIpaKTHlleCKH He H3 MeIIHeTCH.

,IT,JIH onpe} e.1eHHH BJ1HHHHH Ko.'IH<IeCTBa

,l(06aBJ<H Ha npOIIHOCTb H MOpO:WCTOfiKOCTb
6eTOHa H3rOTOBJUI..'III 06pa311bI Ha nOpTJIaIIT(-

u.eMeHTe MapKH 400, rpaHolJ.HOpHTOBOM I.lJ.eo-

He, KI3apllCBOM neCKe npH COOTIIomeHHH hOM-

nOHeHTOB 1: 1 ,56:2,23:0,39 IIPH pacxo,a:e
lleMeHTa 450 KrjM

3
. OpOlllIOCTb 6eToHa 011-

pe,lI,eJ1H.rm lJepe3 7 CYT nOCJIe TBO, pe)KIHr

KOTopoA COBlIalI.a C PC)KHMOM 06pa60TI{H
lleMeHTlIoro KaMHH.

BBe,lI,eHHC 10% MHKpOKpe\1He3eMa II03I30-

.'IHeT nOllTH nponopllHOIIaJlbHO YBe.aH'IHTb

npolIHocTb 6cToIIa Ha C)KaTHe H3 1,2...1,5
MOa Ha Ka)K,lI,blfI npOIJ.ellT ,l(06aBIm.

!vl0p030CTOHKOC rb 6cToIIa on peAeJI5:!.'IH

YCIwpeIIllbIM cnoc060M - 3a V!Opa)IUlI3amICM

npH -30°C 06pa3110I3 6eTOlIa B 5% -IIOM

I30,lI,HO:\1 pacTBope x"IOpHAa lIaT!HlH C no-

c.TJ:e,l(YlOI.lJ.HM OTTaHBaHHe:v! /I.O +3...+5°C.
BBe,lI,CHHe B 6eToIIIIYIO CI\-1CCb 8...10% MHK-

pOKpeMIIe3e]\.ja nOBbIIIIaeT MOp030CTOfIKOCTb
6eTOHa B 2....3 pa3a.

CTpYKTYPHbIC oc06elIHOCTH nC:\1eHTHoro
K3MHH C MHI<poKpeMHC3cMoM H3YlIaJIH C

nOMOI.lJ.blO Tep:\1!-IlIeCKOro aIIaJIH3a. KpIIBbIe
,IT,T1\., .lJ.Tf II Tf II.CMeIITHOrO KaMHH C ,l(O-

6aBKot'I 9 % MHKpoKpeMlle3eMa H lleMellT-

Horo KaMIIH 6e3 ,l(06aI30K nOCJle TBO npIl-

BC,l(eHbl Ha pHC. 1.

00,lI, BJIHHIlHeM .a06aBKH cO,l(ep)KaIIHe fH,lI,-

pOKcH.aa KaJIbllI1H B lleMeHTHOM KaMHe

yrvreHbIlIacTcH C 12 ,l(O 2,5 %, a 3H.a0.3Cp-

cj)eKT, xa paI<TepI13YIOI.lJ.HA }I,crH,l(paTau.mo

Ca (OHh, CMemaeTCH C 310 ,lI,O 480°C, lJTO

n03BOJIHeT npeJl.no"Iara Tb !\H lIbWYlOCTenellb

3aKpHCTanJIH30I3a ImOCTH cB060AHoro rH,lI,po'

KCH,lI,a Ka"1bllH5I. 3HjJ.Q9q)q)eKT npH 660, 740°C
11 3K309cpcpeKT npH 870°C YKa3bIBalOT Ha

nOBbIweHIlOe KOJIH<IeCTBO IIH3KOOCH01311bIX

fH,lI,pOcHJ)HKaTOB KaJIbllHH THna C-S-H (B)
C pa3 I111HOA CTeneH O3aKpHcTannH30BaH-
HOCTH B llCi\ICHTHOM Ka\1He C nbIJIeBu.aIwA

;:I:06aBKOfI. KO.'HIlleCTBO XHMlIlleCKH CBH3aH-

HofI BO,lI,bI B lle\'ICHTHO'vI KaMIiC C ,lI,06aBlwfI

MIIKpoKpe:\ule3eMa COCTaB..IHeT 13,8% BMC-

CTO 13,4 % MaCCbI l1.CMeHTa B KaMHC 6e3

JI.06aBI-m. OpH YMeIIbwellHH co.aep)KaIUIH

rHApOKCH,lI,a KaJIbllHH B 4,8 pa3a T3IOI<e

pe3Ko YBeJIHllHBaeTCH COtl-ep)KaIl!1e 1II13KO-

OCHOBHbIX rH.apoCHJIHKaTOB K3JIbILH5I.
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