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YBenH'.nitTb

H AeTaneH..
hOBblCHTb YPOBEmb HHAytTpHailH3au.H CTpOHTenbCTBa.

v

v

CTeneHb 3aBOAcKOH rOTOBHOCTH CTpOHTenbHblX KOHCTPYK HH

PaCWHpHTb npaKTHKY nonHoc6opHOrO CTpOHTenbCTBa.

\113 .LJ111'PeKHfB XXIV Cbe3Aa Knee no nSlTI1IleTHeMY nIla'HY pa'3B.I1--

THSI Ha:poAHoro X03S1HCTBa ecep Ha 1971-1975 r.r.

10. M. PO.l1.I1H,
3aMeCTllTeJIb npeJI.Ce,ll,aTeJIS1 focY)1.apcTBeHHoro KOMllTeTa

no rpa>KJI.aHCKoMY cTpOllTeJIbCTBY II apxllTeKType npH focCTpoe CCCP,

3aCJIY>KeHHbIH CTpOHTeJIb P.Cct>OP

Y)I.K 69.057.124.002

J,\aJ\bseiimee pa3BHTHe
06 eMHO-6J\oq80rOAOMOCTpOeBUa

CTpOHTCJIbCTBO >KHJlblX H 06Ill.eCTBeHHbIX

3JJ.aHHH H3 06'beMHbIX >KeJle306eTOHHbIX

6JIOKOB, BnepBbIe npHMeHeIfHoe B HallleM

CTpaHe B HaLIaJle 50-x rO,ll,OB II npoweJJ.wee

60JIbrnylO 3KcnepHMeHTaJIbHYlO npOBepKY,
 BJISIeTCSI CYIIJ.CCTB€HHbIM 3TanOM ,lI,aJIbHeH-

wero COBeplllCHCTBOBaHHSI llHJJ.YCTpHaJlbHO-
1'0 CTpOHTeJIbCTBa.

OCHOBHblM HanpaBJIeHHeM pa3BHTllS1 3'1'0-

ro nporpCCCIIBHoro MeTOJJ.a nOJIHoc60pHoro
Jl.OMOCTpoeHHSI B HaCTOSlm,ec BpeMSI SIBJISI-

eTOI COBepweHCTBOBaIlHe npoeKTHblX pe-

rneHHH, TeXHOJIOrHll H3rOTOBJIeHHSI 06'beM-

HblX 6J10KOB C nOBbiweHIIeM CTeneHH HX

3aBOD.cKOH rOToBHOCTH, a TaK>Ke YJIYLIwe-

HHe MeTO,ll,OB TpaHcnopnfpOBaHMSI H MOH-

Ta>Ka C60PHblX 3JIeMeHTOB Ha cTpOHTeJIb-

HblX nJIow,aJJ.Kax.

Bce 3'1'0 ,lI,OJI>KHO 06ecneLIHTb nOBblllle-

HHe KaqeCTBa pa60T, COKpal.IJ,eHHe CpOKOB H

CTOHMOCTH CTpOHTeJIbCTBa H JI.aJIbHeHIllH"
3HaqHTeJIbHbIfi pOCT rrpOH3BOJI.HTeJIbHOCTU

TpYJJ.a. npH 9TOM MeTO)1.e CTpOHTeJlbCTBa
OCHOBHaSI  aCTbTpYJJ.03aTpaT nepeHOCHTCSI
B YCJIOBHSI 3aBOJI.CKHX Ll,eXOB C KOHBeMepu-
3aLl,Hefi H aBTOMaTH3aLl,HeU npOH3BO,ll,CTBeH-
HblX npOL{eCCOB, LITO 06eCneqHBaeT pe3KHM

pOCT npOH3BOJJ.HTeJIbHOCTH TpY,lI,a 6e3 ero

HHTeHCH£pHKaLl,HH H £pH3HqeCKOrO ncpeHa-

npSI>KeHHSI pa60'lHX, a TaK>Ke YJlYQllleHHC

YCJlOBHM pa60Tbl npOH3BOJI.CTBeHHoro nep-

COHaJIa.

I(JIaCCH$HLI,Hpyn 06'beMHO-6J1oqHOe ,lI,0-
D

MocTpoeHHe no npIlHL{Hny KOHCTPYKTHBHOH
KOMnOHOBKH 3JI.aHHH, MO>KHO BblJJ.eJIHTb TpU

OCHOBHble CHCTeMhl: 6J10QHYlO, 6JIOLIHO-na-

HeJlbHYlO H 'Kap'KaCHO-6JIOQHYIO.
J],OMa KapKaCHO-6JIOLIHOfi CHCTCMbl, KO-

Topan npeD.ycMaTpHBaeT npUMeHeUHe ca-

M<mecym,Hx 06'bCMHbIX 6J10KOB, n03Ta>KHO

OnHpalOw,HXCSI Ha C60PHblM >KeJIe306eTOH-

HblH KapKac, 6bIJlH nocTpoeHbl B MHHcKe

B 1960-1962 rr. nOcJIe B03BeJI.eHHSI ).I,BYX

5-3Ta>KHbIX D.OMOB 3Ta CIiCTeMa pacnpo-

CTpaHeHHn He nOJIyqHJIa BBHD.Y OTCYTCTBHSI

JIerKHX 3<fJ<fJeKTHBHbIX MaTepHaJIOB JJ.J1SI

1i3rOTOBJleHliSI orpa>K,lI,alOIll.HX KOHCTPYKLI,HH
6J10KOB. OJl,HaKO npH pa3BHTHH npOH3BOA-

CTBa 3£P<fJeKTHBHhIX MaTCpHaJlOB, OLleBU,lI,-

HO, B03HHKHYT BapHaHTbI ee MOD.epHH3a-

Ll,HH, HanpHMep COLleTaHHe  jTOH CHcTeMbl

C MeTO,ll,OM nOA'beMa 3Ta>KeM. TaKaSl pa60-
Ta B nepcneKTHBe MO)KeT OKa3aTbCSI BeCb-

Ma 3<fJ£peKTHBHOM, TaK KaK n03BOJIHT 3Ha-

2

LJHTeJlhHO CHH3HTb Maccy, a CJIen,OBaTCJlb-

HO, H MaTepHaJIOeI\1KOCTb 3,l1,aHIIM, H B nep-

BYIO OLlepCJI.b IpacxoJI. OCl'pOJI.e$m..\HTIIOH
CTaJIH.

EJlOqHO-naI{eJIbHaSI CHCTeMa OCHOBaHa Ha

COLleTaHHH HeCYI.IJ,HX 06'beMHbIX 6J10KOB,

YCTaHaBJIHBaCMblX Ha onpe,ll,eJIeHHOM (MO-
JJ.YJlHpOBaHHOM) paCCTOSlHHH JJ.pyr 0'1' ,lI,PY-

ra H onHpalOl.IJ,HXCSI na HllX H Ha naHeJllI

uecym,HX CTeH nJlOCKUX 3JICMeHTOB nepe-

KpbITHH. no TaKO" CHCTCMe nOCTpoeHO no-

Ka OKOJlO 20 D.OMOB BblCOTOfi JI.O 5 3Ta>KeM

B MocKBe, I(HeBe H KpaMaTopcKe. OHa SIB-

J1SIeTCSI JIorHLleCKHM pa3BHTHeM npcJI.JIO>Ke-

HHM, OTHOCSlW,HXCSI K nepBOMY 3Tany npH-

McnCHHSI B CTpOHTeJlbCTBe HeCYI.IJ,HX 06'beM-

HblX 6J10KOB B COqeTaHHH C nJIOCKOCTHblMH
"

3J1eMeHTaMH nepCKpblTHH H orpa>K)1.alOllJ,HX

KOHCTPYKL{Hfi.
EJIO'IHO-naHeJlbHaSI CHCTeMa XOTSI H npeJI.-

onpeJI.CJISIeT MeHbWYIO CTeneHb 3aBOJI.CKOH

rOTOBHOCTH C60PHblX IWHCTPYKLI,UM 3JJ.aHHM,
HMeeT no cpaBHeHHIO C 6JIOLIHOU CHCTCMOH

H 3HaLIHTeJIbHble npeHMym,eCTBa, 3aKJIlOLla-

lOw,HecS1 B B03MO>KHOCTH c03AaHHSI nOMe-

m,eHHH 60JlbWOM nJl0 w,a,ll,ll (,lI,O 80-

100 M2). TaKan CHCTeMa, 06eCneQHBaSi 60-

JIee rH6KYlO nJlaHHpoBKY, n03BOJISIeT ocy-

LLI.eCTBJISITb 6J10LlHOe cTpOHTeJlbCTBO lIe

TOJIhKO >KHJlhIX, HO H HeKOTopblX 06Il!,CCT-

BeHHblX 3JI.aHHu. I( TOMY >Ke npH MOpaJlb-

HOM cTapeHliH 3D.aHHH OHa 06ecneLlHBaeT

B03MO)KHOCTb nepenJlaHlipOBKH KBapTHp
6e3 3aMeHbi HeCYU.\HX KOHCTpYKLI,IiH. 3TH

C006pa>KeHHSI n03BOJlHJlH focrpa}KJI.aH-
CTpOlO nOJI.JI.ep)KaTb npe,ll,J10>Kcmte

UH 11113 n >KHJlHIII.a H MHHTSI)KCTpOS1
CCCP 0 npoeKTHpoBaHHH cepHIi 6J10qHO-

naHeJIbHbIX THnOBbIX JI.OMOB H 3aBOJJ.a

B Xa6aJpoBcKC.
B 60JlbWCH CTenCHH oTpa60TaHa H 9KC-

nepHMeHTaJlbHO npOBepeHa 6J10qHaSI CHCTe-

Ma. nepBble >KHJlble JI.OMa H3 C60PHblX >Ke-

JIe306eToHHblX 6.!10KOB pa3MepOM Ha KOM-

HaTY 6blJlll nOCTpoeHbl B MocKBe, J1CHHH-

rpaJI.e H nepMH. nOCJIC nOCTpO"KH 16 JI.0-

MOB 31{CnepHMeHTbl CO C60PHblMH 6J10Ka1'>lH

B 1964 r. npeKpaTHJlHCb, TaK KaK BbISIBH-

JIHCb 3HaQHTCJlhHbIe TPYD.HOCTH 06ecneqe-

HHn TOIIHOCTH C60PKIi H MOHTa1Ka, oo.lbllla51

TpYJI.oeMKOCTb C60PKH, CBapOQHblX H OT.n.e-

J10!JHblX pa60T npH KOMnOHOBKe npocTpaH-

CTBeHHblX 6JIOKOB 113 OT,lI,eJlbHblX nJlOCKHX

3JIeMeHTOB. He onpaBJI.aJIO ce6SI HCnOJIb30-

-BaHlle 6JIOK013 pa3MepOM na rnHpHHY KOp-

nyca HJlH TeM 60JIee Ha KBapTllPY, TaK KaK

nOTpe60BaJIO npHMeHeHHSI TSI>KeJIbIX nop-

TaJlbHblX KpaHoB, CneLl,HaJlbHblX cpe,ll,CTB

JJ.JISI nepB03KH Hera6apHTHblx rpY30B Illli-

pHHOM 5-6 M. npH npHMcHeHHH 6JIOKOB

Ha IllHPHHY Kopnyca He YJJ.aJlOCb 06ecne-

QHTb COBnan,eHHSI nJIOCKOCTeM £»acaJJ.OB, OT-

MeTOK nepCKpbITHH, npoeMOB BHYTpeHHHX

ABepCH H JI.PyrHx 3JICMeHTOB.

HaH60JIee oTpa60TaHa H nOJIYLIHJla 1ll11-

pOKoe pacnpOCTpaHeHHe B MaCCOBOM 3KC-

nepHMeHTaJlbHOM CTpOHTeJlbCTBe CHCTeMa

H3 MOHOJIHTHblX >KeJle306eTOHHbIX 6J10KOB

pa3MepOM Ha KOMHaTY. 3Ta CHCTeMa BKJlIO-

llaCT B ce6S1 pa3JIHLIHbie MeTO,ll,bl <fJopMOBa-
HHst 6J10KOB.

npH cocpeJJ.OTOQeHHU OCHOBHblX TpYJI.03a-

TpaT Ha 3aBOJI.ax 06'beMHO-6JIOLlHOe JI.OMO-

CTpoeHHe n03BOJlSIeT C03JI.aTb npeJJ.nOCbIJIKU'
JI.JISI MCXaHH3aL{IlH H aBTOMaTH3aLl,HH Tex-

HOJlOrHqeCKHX npOL{eCCOB, T. e. TO, LITO Xd-

paKTepHO JI.JISI nCpeJI.OBbiX npOMbIUIJIeHHblX

npeJJ.npHSITHM. 3TOT BHJI. n,OMOCTpoeHHSJ
nOJIHOCTblO COOTBeTcTByeT 3a,ll,atIaM, nOCTaB-

J1eHHbIM B .l1.HpcKTHBax XXIV C'bC3JI.a

KnCC no BHeJI.peHHIO HaYQHO-TeXHHLIecKo-
fO nporpecca B 06JIaCTH CTpOHTCJIbCTBa H

HanpaBJleHHbl,M 'Ha n,aJIbHeHIllCc nOBbIIllC-

.HHC 3£P<fJcK'f'H'BHOCTH KanHTaJlbHbIX ,BJlO>Ke-
u

HHI1.

fJIaBHble 3aJI.aLIH pa3BHTHSI 06'beMHO-

6JIolIHOrO ,lI,OMocTpoeHIiSi MorYT 6b1Tb

c<fJoPMYJIHpOBaHbl CJIeJI.ylOm,HM 06pa30M.
B o6JtacTu apxuTeKTypbl 067JeltiHO-6.ftO ti-

NblX 3aaHlul 'He06xo.iJJ1.IVlO:

npOJI.OJl)KHTb oTpa60TKY nJIaHHpOBoLIHOM
06'beMHO-npocTpaHcTBcHHOfi KOMn03HL{HH

3JJ.aHHH, npHeMoB H cnoc060B cfJaKTYPHoM
OTJJ.eJlKH H Ll,BCTOBbIX pellleHHH, 06ecnctJ\1-

Balom,IiX C03JI.aHl1e KOM£pOpTHbIX KBapTHp H

pa3Ho06pa3Hblx nJIaCTHtJeCKMX, xYAO>KeCT-
u

BeHHO Bblpa3HTeJlbHbIX pemeHHH OTJJ.eJlbHb:X
u D D

,lI,0I\10B H paHoHoB )KHJlOH 3acTpoHKH,
C nO.1Hb!1'>I HCnOJlb30BaHHeM CneLl,H£pHLIeCKHx
ocooeHHocTeH H B03MO)KHOCTeH 6JIOKOB

haK nepBHLlHblX cTpyKTypHhlX SIqeeK;

y.1YQIllHTb HOMCHKJlaTYPY H CHcTeMY

npl1MeHneMblx THnopa3MepoB 6J10KOB 3a

CqeT orpaHHLIcHHS1 KOJIHLleCTBa HX THnopa3-

MCpOB H nYTeM C03D.aHHSI 6JIOIWB C rH6-

KHM (I-1CnpS1MoyrOJlbIlbIM) nJlaHOM, C OT-

KPb!TbIMH LlaCTHLlHO HJlH nOJlI-lOCTblO 60KO-

BbiMH CTeHaMH H T. n.



06'beMHO-6no'fHOe AOMOCTpOeHMe

KaH;I,. reXH. HaYK H. A. HMKO.nAEB,
pVK. OT,lI,eJIa 06'beMHO-6JIOLlHOrO .u.OMOCTpoeHHSI I.J,HMM3n :tKHJllfll{a

Y,lJ,K 69.057.124.002.237

COBepmeHCTBOBaHHe
u

aAaRUH DB HeCYIYHX

u

KOHCTPYKgUIi
DIOHOJ\HTHbIX

KopeHHbIe OTJIHJtJ.lU! 06'beMHO-6JIO'liHOro
 Ol\:IOCTpOeI-LI1H '01' KpynHonaHeJIbHoro II

:.'J:pyrIIx .MeTo.n;OB CTpOH'I'e.HbCTBa 3aKJIIQtJa-
IOT,cH 13 'E03M02:KHO.CT.H pe3Kor.o :YKpy.nHem1H
i\WHT3)KHOro 3JI,eMeHTa 3)laHH5I H ooecne- ,

"

lJeHli5I HalIOOJIbllieH CTerrelUi era 3a130)1.-
clw-fr roroBHOCTlI. 11pHtreM TaKO:H MOII-

u

vTCUf([-lbIl1 3JIe.MeHT npe)1.CTaBmleT COOOH

saMKHYTYIO npOCTpaHCT13CHHYlO }KCJle30-
-'

6eTOI-IHYlO IWHCTpYKIJ.mo, 06JIa.u.alOll1.YlO ne-
Q

OOXO)1.U;}WII npOtJHOCTblO, :m:eCTKOCTblO, C8-

IlI-'wycTofI1lH130CTbIO KaK I-Ie3aBHCIiMO 0'1' aHa-

JIOrH1lHbIX IWHCTP'YXL1:Hfr, TaK II 13 COB;vreCT-
HOM 'HX co"Y:,eTaHHII 13 3)1.aHILUIX II 'CoopY}Ke-
HII5IX. Bce 31'0 Tpe6yeT HHoro nO)lXO)la K

KOHCTpYHpOBmrnlO 3)1.aIIUH 13 n;eJIOM R RX
3JI.eMeIITOB C yq.eTOM 13cex CTa)1.UH CTPOR-
TeJlbHOrO KOHBeiiepa-3a130)1.CKoro H3raTO"B-

JIieHH5I, TpaHCIIopTHpOBalIiH5I, .l\:IOHTa:m:a, a
TaK)Ke YCJIOBtIH 3Kcrr,n;yaTaIJ.UH.

OT.':!'IP:lHTCJlbHblli\:III oc06eHHOCT5IMH KOH-

CTPYKIJ.lfII 06'beMHoro 6JIOKa 5I13JIHIOTC5! Ma-
JIa5I TOJIll1.HIIa CeqeIUIH KpynHora6apHTHbIX
ero 3JIeMoeHT013 (Bl-IYTpmumx CTeH H nOTOJI-

KOB), a TaK}Ke CJIOHCTOCTb Orpa}K)leIfliH IE

3tL(a:I-IlIHX, 06pasyeMa5I  BYM5I,rpamlliWH 6.rlO-
KOB H 1303.n;:YllIlIOH npOCJIOHIWH Me}K)1.y HH-
,MM. 11PH 3TOM OTHOIlI€IIHe 'BbICOTbI K TOJI-
ll1.uHe 13HyrpeHHHX CTeH 06'beMHbIX 6JIOKOB
.13 p5I,lI,e CJIY'[We13 COCTa13JIHeT I-l/d= 250/4=
=62, 13 TO BpeMH KaK IIaUM.eHblliaH BeJIU-
:'lUHa 3TOra COOTIIOilleiHI 1H )lJI5I 13ffiYTpemmx
CTeH KpynHonaHeJIbHblX S)laHIIH 13 npoeK-
Tax I-IOBbIX cepHH COCTaBJIH{;T25U/12 =20.
Ha pHC. 1 np.e.n;CTaBJI'eHbI KOI-lCTPYKltHH

06'beMHbIX 6JIOKOB jJ.JI5I paSJIHlJHbIX TeXHII-
oqeCKHX nanpaBJIeHHH. 110 KOI-lCTPYKTUBHO-
11eXHOJIOrU:'leCKQMY npH3HaKY IlX MO:m:HO
CBeCTH K )1.BYM THnaM: «KOJIrraK» C onl1pa-
HlleM no yrJIaM H no KOI-lTYPY 11 «JIe:m:a-

ll1.Hii: CTaKaH». l(OHCTpYKIJ.HH nma «IWJII1aK»

pa3JIU'lalOTCH TaK}Ke cnoco60.M npHcoeLW-
HeHH5I K naHeJlH nepeKpbITtm: nYTeM OTII-I-

paHIH5I Ha Hee IIJIH nO;'I!B€llIHnaHII5I ee K CT{;-
Ha.M 13HYTPU 6.TIOKa.

11p06JIeMa npeo.n;OJIeHHH OTpHIJ.aTeJIb-
HbIX nOCJlejJ.cT13uii: n013blmcHHoii rH6KocTH
rpwHeH 6JIOKOB p.ellIaeTC5I no-pa3Ho)"IY.
HanpHMep, 13 6.'IOKaX THI1a «JI,e:m:aU{'HH CTa-
KaH» .n;JIH 'BHYTpeHHIIx H€CYll1.IIX CTeH (pliC.
I,e) c napy:m:HoH CTOpOHbI npe.u.YOMoTpeHbI
1mIITYP:Hble pe6pa, pacnOJIarae:\lbIC n;P.HMe.p,
HO lIep,e3 1 ':\1, npH3BaI-IHbIe BOCnpHH&:l!lvIaTb
BepTHKaJIbHbIe Y'CH.'IH5I 6es I10Tepl1 Y.CTOH-
lJUBOCTH CTeHaMTI. B 6JIOKaX THna «KOJI-
lIaK» )lJIH 3TOfI :m:e u;.eJIH, a TaK:m:e L(JI5I no-

BbIilleHUH rrpOlfHOCTll npu Onl1paHm:1 no yr-
JIa:VI, 13BO.l1.HTCH napy:m:IIbIe BepTIIKaJIbHble
YllIHpeH'H-5I -'nHJ1RCTpbI HJ1II 'BHYTpOHIIHe .13Y"
TLI (pnc. I,a, 6). TItPH OrrHpan'li-lI no IWll-

TYPY (pnc. 1,8) TO.TIll1.HHa CTeH 6J10K013 CY-
ll1.eCTBeI-IHO YBe.THlltlH13aeTCH (c 4 )1.0 6 C:.\I)
H HX fH6KOCTb y.MeHbllIaeTeT. 3.n;ecb TaK}Ke

HCnOJIb3yeTCH 6JIarOnpHHTHoe BJlH5!HHe 3a-

4

OJ\OKOB

U{eMJIeHH5! lIecYll1.HX CTen 6JIOKaMH 0l\I'e:m:-

HblX 3Ta}KefI.

)!\ecTKocTb naneJI,eii: nOJIa 130 Bcex CJIY-
 UHIX ooecnetJ.HBa€TC5I YCTPOIICTBOi\1 KOll-

TypHbIX H npo?l1e:m:YTotJHbIX pe6ep B O.u.HOM
HJIH )1.BYX lIarrpaBJIeIUIHX, a TaK:m:€ B13e)1.e-
IIHe:.\[ HanpmKeIIHoro apnUI:poBa'HHH n.pa
pa60lJHX npOJICTaX 60.'Iee 3 M.

)I(eCT.KoCTb nOTOJIO"IHbIX f1paUeH B 6.;ro-
Kax TlII1a «JIe:m:all1.HH CTaKaH» (pHC. I,e)
o6eCnelJllBaeTC5I I-IaJIMqIIe}! pe6ep, iHanpaB-
.'ICHHbIX 13BCpX (13 O.n;HOH nJIOCKOCTH C Bep-
THKaJIbHbIMH pe6paMII); 113 6JIOKaX Tl'llla

«KOJIrraK» (pHC. 1, 6, 8, a) - "BC'IIapyrneH-
HOCTblO I10TOJIKa.

.J1p06JICMa HCnOJIb3'OBar-U'jfl JIOJIQ}KHTejIb-

HbIX CBOlkTB C.'IOHCTOH KOHCTPYKLI,HII II

YMeHbmeHH5I ee OTp ILI,aTeJIbHbIX BJIHm-IUH
TaIO({e pellIaeTC5I nO-pa3HD:.\lY.
Bo Bcex OiIIl1CbIBaeMblX KOiHC11p!jTKTHS-

HblX pellIeHH5!X 3cpcpeKT B03,l1,YllIIiOH -

npo-
CJIOHKH 13 Me:m:I\JBapTHpHbIX orpa:m:)J.eHHHx
lICnOJIbsyeTC5I .n;JI5I o6ecnetJeHII5! He06xo.n;H-
Mora ypOlBH5I 3BYKOH30.lmLl,IIH npH illmcce
3Iua"Y:i!:ITe.'IbHO MeHbillefI, lleM 13 O,lUW.pO)J.HbIX
KOHCTPYKIJ. H5!X. O,1LHaKO B p5I,1Le CJIYIIaeD
npH 3TOM npliXO,ll,HTCH iMIIpI1TbC5I C nOT>e-

p'eH nJIO!I(a.n;H sa ClIeT YBe.IIH1beI-lI1H TOJIIl{'H-
Hb! orpa>K)leIHI-H: I-lanpHMep, 13 3JlaiHHHX H3
6JIO mBTlfIIa «JIOJKaIlI.HH CTaKaH» TOJIIlI.HHa

CTeH COCTaBJI5!eT 24 C}I H 60JIee BM€CTO 12
H 16 CM 13 KpynnorraHeJIbHbIX )1.0MaX 11
2D CM 13 061>€'MHO-6.TIo.qI-IbIX 3)laHH5IX JI.PY-
fIIX THrIOB.

OCHoBHble TeXHIIKO-.9KOHOMIflIeCKne xa-

paKTepl1CTHKH npOeKTI-IbIX IpellIeHHH np'HIMe-
I-IHTe.'IbHO K 5-3Ta:m:HbIM .n;OMaM, oCYll1.eCTB-
JIHeMbIX Ha rOJIOBHbIX Sa130)1.aX o6beMHo-
6JIOlIIIOrO .u.O:MOCTpOCHIIH, npHBoc.n;eHbI B

Ta6JIHl.(e. 11s Ta6.IIHl.(bl CJIe.rr:y.eT, lITO '.n;.TIH

Pacxo,n; OCROBHblX MaTepHaJIOB

n;eMeHT

HCrrOJIb3yeMble
Of

rOJIOBHOfi 3aBO,A, THrropa3Mcpbl .

MaTepHaJIbl B ......... :I: «!<>.opraHH3an;mj- B OCflX 3,[\aHH5I, 12:.:
v

MOHOJUITHOfi
0aBTop, CepIl51 CM

'IaCTIl 6JIOKa (!)() '"
- \D<IJ \0

oJ
::em ., () Of

0:><:
1-<0 ......., .......
<1.>1:;:  o
\D\D :><:::I:

!(P"""""YrCKE" I 282} X {506 BeTOR M200, 0,264 .385 93
3aBO,A, KIlCB- 342 536 'V = 2500
3HHH8D, BI<:-4 342X640

Macca
Bcero,

Kr/Mz

T

CT2.JIH,
KrjM2

6JIOKa

KrjM2

o6l.1..1;,ef!
rr.rr 01.1..1;,aJJ;<I

14,09

24,86

572

9,38

MHHCKHU: 3aBO,A, 350 X {440 ArJIOnOpIlT06e- 0,241 480 Il5 13 . 57 494l3eJJrocnpoeKT, 560 TOIi M200,
24.08 9.28

3-0fIB-5 'V = 1900

BOJIoro,n;CKIlfi 3a-

300} {420
KepaM3HT06e- 0,340 320 109 10,04 599BO,n;, IJ.HHH8fI X 540 TOH M150.

21,38 II ,6
}KHJIlI a 8-124 360 660 = 17001.1..1;" 'V

I<paCHo,n;apCKl!fi 3a-

r
80 KepaM3liT06c- 0,268 560 ISO 12,32 382BO.n;, IJ.I-IIlli8D 270 X 540 TOH M150,

23,32 8,23XU!JIl!l.I..I;,a, BKP-2 600 'V = 1600

300 X 480

330 X ./  gg

DpH.n;HenpoBCKHf! 330 X )510 BeTOH M200, 0,245 450 110 15,83 578
3aBo.n;, 8HCprmKHJI-

__ )600 'V = 2500

26.30 II .4HH,AycTpnpoeKT

3ano.n;bI KD)J. , 360 X 570 BC-6eToH 0,380 320 122 8.72 785.

U.HI1!18D :lli.l!JIH- M150,
20,83 16.11 a.III-90-II

'V.= 2500

D P H M e'l a H lJ H: L Pacxo,n; MaTeplIaJIOB n o61.1..1;,a51 Macca rrOJJ;C'UlTaHbl ,n;JI'iI pH,i!.OBOro 6JIor(a-KmmaTbI ITJIoI.I..I;,a,n;bIO 18-20 M
2

, c O,n;HHIII OI{QIIHbIM n OJUUlM ,n;BepHblM ITpoeMaMH, C rrpHBe,lI,cHHeMK IT..'iOl.l..l;,a,lI,ll RanUOJIblUerO UJIOKa-3TaJIOHa (EI<P-2).2. .D.aHHLle no XauapoBcKoMY 38BO,lI,Y B Ta6JIlln;e He npIlBc,n;eHbl lI3-3a neconOCTaBHMOCTli CHCTeMbI3JJ;aHIIH (6JIO'liiO-rraHCJIblIa5l). DplIMeIIIlTeJlbIIO K 6J10KaM Xa6apOECKoro 3aBO,IJ;a MOJKHO rrOJIb30BaTb-C5I ,lI,aHHbIMIl BOJWro.rr;Clwro 3aBOJl,a.
3. DpoeKTHble paCXOAbI 6e-roHa II CTaJIlI rrpIlHHTbl rro pa60'lllM qepTe>KaM; pacxo,n; n:eMeHTa no,IJ;-C'lIlTaH npIl6J!!UKCHHO.
4. B rrOCJIe,!lHeit cTpoKe T86JIIIn:bI COrrOCTaR.'1eHbI nOI<a3aTeJIIl ua O,IJ;HY 5.[QefiKY THrrOBoro rrpocKTaj<pyrrHorraHeJ!bHOrO ,!lOMa cepHIl II I -90.



- 1 CXe"H.I. KOHCTPYKlJ;Uii 06'bel'>UlbIX 6JIOKOB

-, -EOBRbI'! TeXHJIqeCKW.1 HanpaBJIeHlfSIM

_ ...."'.::-:>..-,,:;:,:R 6:rOKa 'l':.ma «KOJInaK» ,
BbI-

-=-;:"0;;::' -"'0-::-0' KDe rFHqyrCK!n1 .1JCK 80E.1J:
-

:-= .-:;;:-;::;:aH
-

'IaCTb 6.rroKa; 2 - rraHe.IIb na-

--;-";:"01: (TOplleBoii) CTeIlbI, 1I3rOTaBJIImaeMa5J OT-

'::::'-"-"'"0 ? 3a fOHo.::mqIIBaeMa5J B npoqecce U3ro-

:-:=-::F::q KO.-:maKa; 3 - naHeJ1I, nepeKpbITII5I, Ha

-

-- ':K> "l."cTa!!a3JHIBaeT.C5I «K'OJIna.K» Ha noc-

 _.
-

K:Jy::.-:iKTalJ;IHI; 6 - KO'HnpyiKlJ;IISI 6J1.oKa TH-

=:. c.';:---'-:::i2K», BbIflycKaeMoro MUHCKIIM .1JCK-3:
_ 1!O-:O.-::.iT::as:r Q3-CT!> 6.'I,oKa, BKJlKJ'IaI01lJ;a5J

=-:.:::. o:: -:-o cTeHY. IBroTaB.rnmaeMYlo B npOI ec-

_: O-  !OBa,E{516JIOKa; 2 - naIleJIb  epeKpT>I-
-

-.

-

5a KOTOpYKJ «Ha,neBacTcs:r» KOJIIIaK na

=-;:-:-.- Ka I:I.leh'TaU;nH; 8 - KOH-CTpYKqH5I 6.lJOKa

_ --2- CKo.lrraK». npe,D.,Ha3H'lQeHHOro K BI,IIIYCKY

3 -

-.-:: :J'::::':::,,? ! n Xa6apO!Bc'KiI O{ (c !le60JIbIIIUMH
- -!eo::e ,;$nm) 3a130,lJ,aMH; 1 - YlOH-OJ1-HTHas:r

"0:::':-;' 6.10Ka; 2 - ,lJ,eKOpaT<!B"I-O-3alli.l1TIla5! na-

::::::.-" ::3.pY)KHOn (To.pu;eBon) neRhI, rrpIIC'TaBJ15Je-

2<: K «KOJIIIaKY» Ha ITOCTY KOMIIJIeKTaU;HiI;

_ ::2.,:e.lb nepeKpb!'1'll.H, Ha KOTOPYlO yCTaHas-

.-:,'B2eTCfl KOJ1I1aK; 2 - KOHCTpYKU,HSI 6nOKa TH-

=:. c:.."1e)KaIII,HJi CTaiKaH», BbmY-CKaeMoro K'pac-
-=- ;:ra::)C!GDl 3a'BO;l:OM: 1 - MOH-OJIHTHa.H 'laCTb

:::>Ka: 2 - IIaHeJIb H-'lPY)K!{oH CTeHI,I, TI-PII-

:::'3::me Ia5! K OTK-pbITOn "IaC'l'll 6J10Ka Ha noc-

::-: KO nI.lIeKTau;1m: a - K-OHCTpYKlJ;H.H 6JIOKa Tll-

=2 «KOJiTTaK», Bbl.rrY0:<aeMoro DpiIIJ:!fenpOBCI\HM
Ti O::I:0 1: 1- M-OH0J1HTHa51 'TaCTI, 6JIOKa; 2 - ,lJ,e-

K:>--.aTHBHO-3alli.H1'RaH c.;rOUCTa51 rraHc..lJb napy)!{-

=,oj (TO'plJ;BBOi-i) neHbI. npRCTaillJl5Jell-!a51 K

<:Ko.lnaKY» Ha TI02TY KO-MITJleKTaU;llll; 3 - rra-

?e.lb nepcKpbITll.H, Ha KOTOpYIO «Ha,lJ,enaeTCR»

0."10K (aHaJIOrntlHO peIIIeHHTO ,D.,J15! MH'HciKo.ro 3a-

3:);I;a); e - KOHCTpYK'l'llBHaH cxeMa 5!'Iefu<H

";JynHOITaHem>HOrO .nOMa cepllH III-90: 1 - rra-

3e:m I3Hy.T.pemmx !I-Ie)l,KBa'pTH.pHI,TX CTeH: 2 -

=-,aore.lJb BHY'l'pHKBapTHpHoH L'TenbJ; 3 - -TIaHe.::m

?iepeKpbITlliJ:; 4 - naneJ1b HapY)I{JJoii: CTeHbI

.J.O:\-lOR H 06'L2'fllHblX 6nOI<OR y:vr-eHhIIIaeTC5J

;:>acXO.l1. 6eTOHa, COOTBCTCTBCIIIIO MeI-IbIlH'

'H1cca KOHCTPYKTUIH no cpaBiHemI10 C 11a-

HC.'1:bIIhTi\IIf, YMeI-IhIlIa-eTC5I paCXOJI: ue}f.eHT2

II yne.IJWIIHBa,eTC5J (Ha 15-25%) paCXO.ll
cn] :I'lL

Onb1T rIl!pOIl3,BOJL'CTIRa 6 'I0-KOB 11 :CTpOB-

Te hCTBaU3 HUX 3.llaHHH CBH.lleTeJIbCTB CT

o TOM, 'liTO OCnOeHU€ o6'he!\-1H0-6,rIO IHOro
CTpOUTC.!(hCTI3a n03BO.rIUT KapJI:HHa.TlbIlO pe-
IIIUTb Ba}KHefIIIIYIO np06.Tlm-'IY pe3Koro no-

BbJllIeHH5I npoH3BoJJ:Hl1e.'IbHOCTH TPYJIa H

coKparneHU5I CpOKO'B B03Be.QelIII5I 3JI.aiHIIH.

B}:[.eCTe C Tel Ha nYTH COIBCpIlICIICTI30Ba-
u u

!m5I U ,iJ.a.'IbHeHIUero pa3nHTJIH KOHCTPYKUHJI

QO'he!\IHo-6.:rIO'1J:IIhTX 3J:LaIfHj;j CTOHT  IIloro-
.....

 IIc.TTeHHbI,e, LlaCTO npOTHBOpe'lI'HBbIe Tpeoo-

BaHH5I 3KOI-IOMIIJ<I!1, nOOH3BO'J.CTBa U 31\:C-

D.lvaTaLl,HH. 3TH TPY 'J.HOCT'H, o,'J,HaKo, He-

06XOZU-IIIW np,eo.n:o.TliCTb .rWH ycneIlllIoro 3a-

BeprnelIfH5! 8Kcrr-epH'MCHTa Ha rO,i10BHbIX 3a-

BO!l:aX H YCI<OpeHU5! pa3pa60TIm H CTDOII-

Te.ibCl'Ba TIInOBbIX 3aB0,1WB o 61:Jei\-fII 0-6.'1 01J.-

Horo ;'J.OMocTpOeHf:15I.

TTaH60 -ee Ba}KHhP"T Tpe60BaJ-meM KOTT-

cTpynpOBaHH5I 6 0I<OBH 3 aHHH II3 HUX

?B.1HCTC5! Ha.lle)KHOCTb 06ecnCLfCIIH5I npOT!-

HCCTI-IbIX II 3Kcn.TlyaTauIIoHHbIX Ka TI8CTB.

EC.1H B KpynHonaHCJIblIIOM 3.l1.aI-I'IIU Bcne.n:.

CTBlie MHoroKpaTHoi-:'r CTaTH'LfecI<OH neonpc-
.:re.'1liMOCTII CHCTe:\lhI ,BbIXOJJ. U3 CTp05J OHHO-

ra 3.lIe;VI,eHTa npIIBe.2eT lIHIJIb K nepepacnpe-

.:Le.'IeHHlO 'Ycn.TlIIH Ha JLPyrne, Menee Harpy-

ftCeIillble, B 06"be.1H0-6JIotIHOM 3..'LaHH"H I-Ia-

;JymeHlIe HecYllJ,tr1X cpy,lmUHlr .'11060ro 6.'10-
- .....

..3 HH}KHerO 3TaLKa ;\lO:lli.eT npIIB'eCTH K 00-

pymelfHIo BepXHeH LfaCTH cTo.'16a 6JIOKOB

 I, TaI{H.}f 06pa3m.1, K HapYllIeHI:UO o6mei-:'r

e.l OCTlI0CTH.

He06xoJLI,rMI>I-e BeJI'li1J.'MHbI npOLlHOCTH.
fKeCTKOCTi:1 II YCTOH.IIHBOCTU 6.1I0KOB !LOCTH-

r3IOTC5I npaBli.IIbFlbIl\:l 13b16op0Il1 llX pa<:qeT-
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HO-KOIICTPYKTHBHOH CXe.MbI, Ha3HaLfeHne:\I

CooTBeTCTBYlOmHX BC.'1li'LfIIH pa60'IHX ce-

qeHHfi HecymHX 3.TIe:\IeHTOB (orrop, yr.10B,
CTCH H T. n.), .noJ,60pmI xa"JaKTep ICTi'r'K

i\-IaTepUa.ilOB (:\IapOK npoLfHocTII 6eToH3,

ap:\laTypbI, pacTBopa lIIBOB, CBapHhIX n 3a-

}'ICHO.l!11J.!mae b!X coe:r..HHeHIIH) II nenpe-
:\reHHbDI } LjeTo:\r pa3.!1IIQHbIX C.rrY1J.a-HHhIX
B03:r..encT3HH rrpu 3KCnJIyaTaQHH 3.llaHHll.

KaK TIOKa3a.rru 3KCnepHMieHTa,!IbIIbIe uc-

C.'Ie:r..OBa"IUfl, npH pasHblx npo'-lli1x YCJIOI3H-
.....

5IX OlIOKH C onHp3HHeM no KOHTYPY OOJIa-

.a31OT 3HaQHTe.'lbHO 601Ibiliefi (on 1,5-2 pa-

3a) Hecymei':I cnoc06nocTbIO no CpaBI-IeHHIO
C onupaHHeM no yrJIaM. 3'1'0 06CT05ITCllb-

CTBO, a TaK2Ke 60JIbIIla5I I303MQ)KHOCTb Bbl-

.QBU)K€HH5I 6.TlOKOB 'li3 IU:roCI<OCTH cpacaAa
,lI,JIfl C03.aaHH5I nJIaCTH1J.'eCKHX pCIIleHHH, Ae-

JIarOT ifIlpe,.'1.noLfT'HTeJlbHbI-MH KOI-ICTP'YKLI,HH '::

onHpaHHeM no KOIlTYPY. TIp!H CY.lUe1cT'BYIO-
IIl.e-H TelI.lleHLI,HH VTO,IImeHH5I CTeH 6JIOKOB

(no YCJIOBH5I:M 06-ecne::reIlHn 3BYKOH30Jl5ImUI
H TeXI-lo.IJOrHLfnOCTH) onopna5! 30Ha YB,e,iIH-

""

 IlIIBaeTC5I 01' yrlIoB K CepCJI.HHaM OJIOKOB. '{oj

,eCTeCT/seHHO npu6mUKae'TC5I I< .r1H:HeHIIOxIY

OfmpaHUIO.
CYlllecTByeT eme O.llna B03MOfKHOCTb

COBepllIeHCTBOBaI-IH5I KOIICTpYKUHU-C03.Qa-
nJI. -_TaKUX pac-q.el1Hblx CB5J3C'H Me}KAY 6.TlO-

K3':I-Hl, KOTopble MOflIII 6bI BMCCTO' COLfeTa-

BH5I
-

OT,J:eJIbHbIX OTHOCHTeJIbHO n-e-saBHCH-

)'IbIX. CTo.1!60 6,1!0I\OB npespaTHTb 3,lL3fIH51
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B npocTpaHCTiBeHIIYlO cucTeMY. I3.TIaro.QapH
3TO:\IY n05IBHTC}! B03;\102K-IIOCTb BbI5IBHTb U

HCrrO.Trb30BaTb pe.3epBbI 3KOHO!:MIIH  raT'Cpu-

a.-rroB, H B ncpBYIO Oq;epe)lb CTaJIH, 'B )JoMax

H3 IIecymHx }KeJI'C306eTOHI-IbIX 06'beMHLIX

O.TrOKOI3.

BTopoe Ba}KHleHIlIee Tp-e6onarure KOiIlCT-

PYHPOB3HH5! COCTOHT B TOM, 1J.TO 06"be.}fHhIC

6.TlOKH )JOm'KHLI 6LITb CKoHcTpynpoBanbI H

BblTIOJIHeHbI TaK, LlT06bI HCKJl101J.-HTb H lH

CE'eCTU K lVIIIHUr-.IYMY 06pa30BaI-IliC n IIUX

TpemHII. B03HHKIIOBCHHe TpClILHII B CT,eHax.

I10TO.TrKaX H nJIHTaX nepeKpI>lTHH 6.rrOKOB

_}I'Q)KeT CHH3-HTb HX I-IecYlmylO cnocu6HOCTb.

CJJ,e.!IaTb 3aTip-YJIlI-rIHTe.TlbHOH 3-anO!LCKiYlO OT-

.1I!e.TlI<Y, nOTp'e6oBaTb 3Ha'IJHTeJIbHbIX ](ono.!I-

iIIlITeJIbI-IhTX 3aT-paT Ha peMOI-IT, YXY,[I,UIHTb
.9KCrr.lJ'vaTar.r:IIOI-IIlbI-e Ka'IJeC'IlBa 06'heMHO-

-

-6Jl01J.HbTX .nOMOB H \pe3 {OCHH3HTb 3'E)TJWH30-

JI5IUHIO nOMeIII;eHHH. He06xo.llI-r.:\-'IO OTi\f.e-

THTb, LfTO pelIb II,ReT 0 JLonYCTIu.rbIX HOp-
I'vIaIlIH Tp,emHI-IaX C paCKpbITUeM JI.O 0,2-

0,3 }IIM. 3Ham-ITe.rrbI-we KOJIIIi4oeCTBO )J3)Ke

TaI<HX Tpeml-IUI npnBO.lIJIT K OTpHuaTeJIL-
HbI-M pe3y.!IbTaTa:\L I-Ia npaKTH'I<e npHXO-

gHTC5I BCTpe'IJaTb05! C TpCIILr-maMII, mI1pI}fHa-

paC-KphITiH5I 'KOTO.pbIX 60JIee 1 M':vI.

TpemlIHQP6pa30-BaIme B )I<eJIe306eToH-

Am-r 06'b€MI-I0l\f o.'lOKe 06YCJIOBJICIIO Tpe-

M5I rpynnaMH np'H'[lHH: TexHoJl0rHeH H3ro-

TOBJIoCH1UI (3a'BlicHT 01' COCTaBa HC O.ll:HbIX

MaTepHaJIOB, <pop,MOBaHH5I) TeI1JIOll'!OB: 06-

5
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PHC. 2. I(OHCTPYKl1.lUl YHI.Jil>I1l1.HpOBaHHoro 06'heMHOrO 6J10Ka

a - ()tumnfi BH.n.; 6 - I1pO)J.OJlhHI>IH H 110l1epeQHhlH pa3pC3bI; 8 - CXeMh! YCTpOHCl'Ba !JCPTH,I<aJlh-
HOM iH30JlHl1.HI.J J303,n:YIIIHbIX .D:l.Ja.p'parM; i:. - CXCMa paC'110J!O)l{CJilHH LB5!3eii MC>K}.{Y 6JIOKa:\1H; a ,_

CXCMa YCTpoiicT.Ba HapY>KHoro II BHY'Tpennero CThIKOB; 1 - ijJapTYK H3 OI.\HHIKG-BaHlIOi'i CTa.I1H
H.IIH aJUO'MHHH5I; 2 - c}Ja'pTYK H3 Ol1.HH,KOoBaHHoi\ CTaJlH; 3 -l1.C1MeHf.IIbIi\ pac'l'Bop; 4 - IWOTHaH
KC-pal\13UT06eTOH!laH cMe'cb; 5 - fe'plinT 0 40 111:'1; 6 - THO'KOJI-0BaH M3'CTHKa

pa60TI{H, pacnaJry6KH), YC.10BIUI.:>IH Tpanc-
nopTHpoBaHllH H MOHTaR<a 6JIOKOB (BCJI€,lJ,-
CTBHe 60_1blllHX .lI.llI-Ia:\Htq,eCKHX ilIarpY30K).
a TaK>Ke KOIICTPYKTIiI3IIhIMll oc06eHIIocT51-
MH. Do ,L{8HHbli\I o6CJI'e..10BaH'HI i. B.'IH5IIIn-e

I<aLK.lWi'I ll3 YKasaHHbIx rpynn npIniepno
O.lIJII-raKOBO.

npll 3aBo.rr.CKOIlI npOll3BO.lI.CTBe 6.10I{OB

Tp'eI.U.llHbI B IIllX o6pa3'YlOTC5I r_'laBIIbIM 06-
pa30M H3-3a nOBblme.HIHbIX ycaJlO'lJHblX lIe-

<pop,MaUHII 6eToHa, BO,3HHKaIOI.U.HX npH na-

pymenH5Jx TeXHOJIOnIH. HanpHl'vlep, nOBbI-

lileHHblH paCXO]]; ueMeI-ITa 1(60JIee 400 1J{f'/M3 ),
60JIbllla51 nJIaCTH"llIIOCTb 6eToHHoH CMeCH

(npa Oca.lI.J<ie KOHyca 60JIee 12 CM), npHMe-
HeHue CJIHIIIKOM :\.IeJ1Koro .zr.po6.'Ienoro HJIll

Be<ppaKLI,HOHHpOBaHHoro 3anOJlHHTeJl51 nprr-
BO.lI.HT K n05I-B.IJ'eH'HlO yca.l1.O'tlHbIX Tp'eI.U.HI-i.

TpeI.U.HHbI MorYT o6pa30BaTbc51 npH CTbI-

KOBaHHH pa3HbIx 6eToHoB (no npU'lJHOC1'll,
lK.eCTKOCTH, cocTaB'Y). HenOJIHOM H nepalB-
HmlepHoM yn.TIOTHieHHH 6eTOHiHOB: O'l,eCH,
COKpalll.eHHbIX pelKHMax Tep1\;1006pa60TKH
6.10KOB, ne.np 3 BHJIbH ofI pacna.'1y6Kc BCJle}l-
CTBHe HepaBHOMepHoro ,lJ,BHmeHH51 Cep,ll,B'lJ-
IHma mIll nep.eOXJI3>K.zr.eHH5I 6eTOH3 no 01'-

IIO.IIIeHJ:IIO K cep/.!{e'lJHHKy, BbI3bI.BalOl.l(.eMY
YCHJIH5! paCT5!lKeHH5I.
YCTpaHeHHIO T,eXHOJlOrnrqeCKHX TpeI.U.HH

B nOCJIelI.Hee BpeMH y.zr.eJI5IJIOCb MHoro BHH-

.MaHHH, B pH.zr.e CJIYlIaeiB rrOJIy:qeHbI BeCM'la

06Ha.zr.elKHBaIOI.U.H€ pesy.rrbTaTbl: KO_1HtleCT-
BO TP€I.U.HH CYI.U.eCTB-eHHO YM'eHblilHJIOCb.
OAHaKO B nepHo.rr; CKJIa,ll,'HpOBaIHHH, TpaHc-
rrOpTijpOBaHHSI H MOHTaIKa, B pe3')'JIbTaT€
TOJIqKOB, y.zr.aPOB, YCKopeHHH npH TOpMO-
>KleHHH B 6JIOK3X B03HHKaIOT YCH,TIH5I, npe-
BbHUlaIOllI.IIe !]JaclIeTHble Harpys,KiII, B pe-
31YJIbTare q&!'fO PflCK.PkHHHOTPI pgJl-!  119-

6

5JiBIiBlillleC5!, a TaIOKe o6pa3YloTc51 nOBbIe

Tip eW:lIoH bi.

£.:WIUl .lI.O.'I>KHbI 6bITb CKlra.zr;llpOBaIIbI Ha

O'CiHOBaJme C rJla..lI.iKOH nOBeIPXHOCTbIO, CBQ-

60l!)1-IOe 3aBllC8i1IlC .'II060H 'lI3 orrop 6JIOKOB
He .zr:OJDKHO npeBbIlllaTb 10 MM, B npoTHB-
IIOM c,TI)"tJae B yrJIax npo.c:\wB nOHB.TI5IIOTC5I

KOCble Tpelll.HHbI.
O.zr:HOH H3 npHlIllH 06pa301B8HH5I TpellUIII

5IB.TI51eTC5! TaK)Ke np06IIBKa ,lJ,OnOJIHHTe.iIb-
HbIX oTB'epCTlIH B CTeHax, rrOTO_1Kax H rre-

peKpblTH51X lllJI5I)M6YPOM (JIO:\1O:\I, TonopoM).
TaKHe oTBepCTII5I MOLKIIO TOJlbKO CBep.TIHTb.
llJI5I HCKJIIOlJemJ:5I TpeI.U.HH rrpH KOHCTPYU-
pOBaHHH 6,TIOKOB He06xo,ITJI-MO npH.lI!eplKH-
B3ThC51 CJIC,lI,YIOI.U.HX npaBHJI:

HaSHa(qaTb cooTBeTcwyIOWYIO TOJIW:lIlJIY
HJIH Ce.q€HHH CT{ H, rrOTO.'IKOB, IIecYllI.HX yr-
JIOIS, nep'eKpbITuiL C yqeTOM Tpe60B:J.I-IHH
3B'YKOH30.TI51I.{Hll 'II TeXHO.lIOrHlIHOCTH HaH-

M'eHbIlIYIO TO.'III.{HI-IY cefLIeHHH rpaHeli 6J10-
1<OB CJle.lI.yeT npmIHMaTb 5-6 CM 1I3 T5I-

:>Kenoro 6eToHa II 7-8 Of H3 .TI.erKoro 6e-
TOIIa;

H'e .zr.OIlYCKaTb pe3KHX H3M1eIIeI-IH}! celtJe-
v

II-IHH neCYlltHX H orpa}({,lI,aIOllI.HX .:weMeHTOB

B MeCT8X YCTpoikTBa .pe6ep, YTO.JIlllI.eHHH,
BYTom, npe.zr.YCMaTipJf.Ba5! ITIJI'aBHbI,e nepeX9-

,lI,bI;

H30eraTb KOHU'eHTpaLl,Hll narrpSilKeHH'H B

yrJIax npoe.MO'B (nYT€.M HX cKpymeHHH),
'B OInOlpHbIX 30Hax (3a ClIeT HX :paClilHpe-
Hll5!) , B CBapHbIX coe,noHI-r-e-nmrx (3aM'O'Ho.rm-

v

tI'HBaIHlle'M CBH3ell;
o6ecne'tJHBaTb 9<pcpeKTHBHOCTb ceTlIaToro

ap'MHpOBaHH5I CTeH H rrOTOJIKOB (OOYllI.eCT-
BJIHTb KOHTpOJIb 3a CBapOIIHbI.).m pa60Ta-
-MH, npocp'HJIHpOBaHweM  pMaTypbI, cpllKca-
UJIt,:.H ijol!9.m H'H-ff perOI ), flpeII5ITCTBYIOllU:-

ro !1:e<popIMaLl,H5IM YC8,l1,KH 6eTOiHa, YIQHTbI-
Ba5! 'BepOHTHOCTb npOCIWJIb3hIIBaHHH XO_10,lI,-

'HOT5J:HYTOB: np'OB'OJIO-KIH B TOHKoCTeHHbIX

K0HCllpY.rou:ll!HX;

pa3pa6oTaTb H npHM'eHHTb CneIJ;HaJIH3H-
pOB8HHbIe TpaHcrropTHble .H MOHTa>KHbIe

cpe.zr:CTBa H npHCIlOC06JI'eHrIH, YCTpaH5!IO-
Ilt'ue onaCHbIe nep'erpY3Kll 6JIOKOB.

CYlllI.eC'IiBYJOllI.ee B HaCT05!li\ee 1B'peM51 He-

onpalB,rr,aiHHO 60.lIblllOe pa3Hoo6pa3He KOH-

CTPYKTHBH XperneHHH 6JIOKOB npUBOJlHT
I{ H-e-06XO,ll,HMOCTH YHHlpllKau;mI HX KOHCT-

PYKII.HH H 3.'IeMeHTO'B (ceqeHHH, Y3JIOB H

,lI:eTaJI1e'H) .

Ha pl1c. 2 nplIBe.zr.eHa Mo.rr..e.TIb YHH<PHUH-
pOBaHHoro 6JIOKa THna «KOJInaK», 06De.lI.H-
H51JOI.U.a5! cYIlt'ecTBYIOllI.ne oero.n:H5! KOHCT-

pryI{THBubI.e pa3HOBH,lI,HOCTH, npe,iJ.Ha3Ha'lJoeH-
HbIe K BbmycKY pasHbIMH 3aBO,ll,a,MH. OHa
.npe,IIJIaraeTCH CneUHaJI.l1iCT3IM B nOPRII,Xe

06CY.LKL{C'H-H5I. Pa!3pa60TaiHa Mo-.rr.eJlb Ha 0[:-
HOIB'e COBMeCTHbIX npe.lI.JIOR<eHuH U,H11113D
}(<HJIHllI.a H HI1I1CK.. B OCHOBe ee KOHCT-

PYKD:HH 3aJIO>KeHbI CJIe,ll,.yIOllI.He npHI-IUHnbl:

1) ,MOHOJIHTHa5I 'lJaCTb «KOJInaKa» (})OP-
My-eTCH nOJIHOCTbIO H3 5 rpaH'eH;

2) «KOJInaK» YCTalHaBJIHB3eTC5I H3 OT-

lI.eJIbHO H3roTaB.TJllBa€MIYIo nmny nepeKpbI-
T1l5!;

3) HapYlKHa5I CTeHa (O,ll,Ha mIH H'CCKO.lb-

KO) B BH eOnHOCJIOHHOH HJIH CJlOHCTOH
.zr:ono.TJIIlrre.lIbIIOH naHeJIH HanelilHB3IeTC51 Ha

6.101{ na rrocTY KOMnJI,eKTal{I1H;

4) 6.'10K B U€.aO:\I MO}({,eT onHpaTbcH no-

.3Ta}KHO no yr.1a,M H JIHl-lie;HHO, B 3aBHCH-

MOCTH 01' npOeK11HOro pemelIH5I. DpH yr-
nOBO'll OnnpaIIHll .lI.OnycKa'eTC5I 60JIblllee

paCKpbITUe npoe:\IOB, HO MeHbllIa5I .3Ta}K-

HOCTb;

5) HaH!\!eHbIIIee CeqeHHe rp8HefI H3 1'51-

)Ke.10ro 6eToH3 COCTaBJIHeT 6 'CM;

6) npe.lI!yoMoTpeI-IbI IMepbI npoTHB npo-
BHCaHH5I H paCl'p-eCI{HBaHIl51 naB-e.IIH IlOTO_l-

K8 (pe6pa BBepx 'H.'I'H cYllI.eCTBcHIIoe YTO.iI-
llI.eHHe nJIHTbI);

7) ,L{JI5I B€pTHKa.'IbIHOB: H ropH30HTaJlb-
HOB: H30JI51II.HH ,B03,l1,YIIlHbIX npOMe:>KYTKOB
Me>K.lI.y 6JIOI{3.).IH npC.iI!YO!\WTpeHbI npY>KlI-
H5IIIJ.He CT3JIbHhI€ ,lI,Ha<pP3rMbI;

8) rep:MeTiH:3a'I.{H5J: Hapy.:>KIHbIX CTblKOB

Me:>K,lI,Y 6JIOKaMH, a TaKLKe CTbumB rro JlBep-
HbIM Kop06Ka.!\I 06eCIle/lIlllBaeTC5I c rro-

MOI.UbIO CneLl,HaJIbI-IbIX iHmue.'IbH'HKOB;

9) 1MelK.lI.Y 6.!IOKalI'vTH -npe.nycMoTpeHa
I)'cTaHoBKa cBH3efI, o6ecnellHBaIOllI.Hx npo-
'cTpaHCTBeI-IHYIO pa60TY 3'.Q3HHH.
B COlleTaiHHH C cOB<epmeHCTBoB3HHeM

'TICXHOJIOrllH II 060py.rr.oBaHll51, MeTO;WB H

MaTepHaJIOB OTxeJIKll, TpaHcnopTHbIX II

IMOHTaIKHblX Cpe,lJ,CTB, a TaK)Ke o6e-cnelIe-
I-meM :BbICOKOro ypOiBH51 opr8HH3aI.{'Hll npo-
U3'BOJl.CT:Ba H MOHTaLK3, CTpOrIrM KOiHT,pO-

_1e'M Ha Bcex nelpe.rr.eJIax .n.POIf3'BO,ll,CT,BeHH;)-
CTpOHTCJIbHoro 'KoHBeHepa-.3TH MeponpH-
5!TH51 .zr.O.TILKHbl 06YCJIOBHTb BblCOKoe }{a-

fLJIeCT-HO H ualIelKHOCTb KOHCTPYKIlJ!H 06D€!.M-

Hero 6JIOKa.

.



B. n. APTEl\U.LEB (rllnpOrpa)l{,lI,aHnpOMCTpOH rOCCTpO.Sl YCCP).

:IaTbI TeXH. HaYK A. H. KOHOnJIEHK:O, IH. A. CTOPO)l(YK

= - -:,oneTpoBcKHHllH)I{CHCpHO-cTpOHTeJIbHbIH HH-T)

::;' .°.055:691.328-46-412

opMOBaBHe 06'LeMBbIX SJleMeHTOB

eToAOM BH6pOBaKYYMHpOBaBHB
- -

.::  :ocrrponeTpOBCKO HH:>KeHepnO-CTpOll-
_

.

-= -;:: n! HHCTHTY1\e 6bIJI'H pa3pa60TaHbI
:_ ::-:::::':"CTSYIOIIJ.He peKOMeH,lI,aI.(IUI 1[[0 Ha-

_ -.='::H!!IO onTHi 1aJlbHbIX COCTaiBOB BaKY-

.-::OHa H peJKHMOB BH6pOBaKYYl\UlpO-
-=
_.::= ,a TaK:>Ke no COBepIIICIICTBOBaHHlO
_-_::  H OOOpYJJ;OB3JHHH.

.0HHaH CMeCb onTruManbHoro  JIHsa-

-;-. - CIOBaH'HH CUCTaBa OTJIHlqaeTCH OT
- . -

= =-  .... :I.10TH.5IeMbIX oCM€CeH yseJIHiQ-eHHbD1
_ ]::-30% cO,lI,ep:>KaHH€.M neCKa (Ha
_:: _-200 Kr Ha 1 .M

3 6eToHa). Pa HoHa.)Jb-
- -.-.. :-PH IBH6pOBalCYYMHpOBaI-IHH 5IB_1ReTC5I

-2 -..7 1 C nepHOJJJIqeCKH 'i\ieHHIOIIJ.ei1C5I Be-

-=----:of! pa3ps!'LKCHH5I. TIeprHOJJ,HqeCKOe SHO-

=_ 3alIne B npo eccenaKYYMHpOBaHHH 3(1)-
-=- :-.: :3HOTOJIbKO mplI'I YMeHb'llleHIIH pa.SpH-

 :.:.:-:: ..1.0 0,3-0,2 (OT nomIOro BaIZ:YY,M a)
=--=-. "! HI OTKJIIOflI:eHHO}1 'BaKYYMle.

C -:eTaHH€ onTHiMaJlbHhIX COCTaBOB 6e-
-

- :J:I OleCH C pa llOnaJIbHbIM pe>KIIMOlVI

;:---OBaKYYMHpOBaHII5I 06eCneqHSaeT yne-
-=:-:;..::o-ie npO'IHOCTH He Ha 20-30, a Ha

"'-60 0
0 . f1pH TaKoH 06pa6oTKe 6eToHHa51

-

-b :XOpOiliO yn.1l0TII5IeTCH H npeBp aIIJ.aeT-

=
_" 3 nO..1.BH:>KHOH B vnJIOTIIeHHVIO BCCbM3

- -

- -

':-:;':\-10. C nOKa3aTeJleM JKeCTKOCTH no-

_

= ==::.

-

300-400 c.

_
BaI<:>ryIMHpoBaHHH '.IT.O.1JLKHO 6bITb

:: =:::reHO npHJICraHHe IBaKrYY}f-on3.11y6I<H
-=,a6aTbIBael\lOH 6CTOlIIIOH OM'eCH H EX

  oenepe.Mern:eHHe IE !npo ecc 

_

 -_ -:3e1-IliH H YMeHbiliCI-IH5I 06'hel!\I2. <pop-
_

': "\.::>:1 C:\leCH. 3TO CpaBHH1'e.lbHo npoCTo
-.

 =c-:HTb npH O,ll,HO- H JIByxCTopm-meM
::: -=-.-=CdliponaHlIH n.1l0CI<HX 3.TCJ:\1eHTOB. TIpH
=

-

_OBaH!IH H.3JJ;e.1JHM cnO}!(Horo :npoq:m.1H
::':: -= -::.:aIOT 3aTpY)1.IIeHHH H3-.3a Ha.Tj}j"IH5i

_-:= -HbIX .n:eTa.leH H npocTpaIIcTBeHHbIx
= -=- -:oTOB. Ha:\tH pa3pa6oTaH IHOBHH TIm

:::  """.:-=. -lliHTa (BaKytyM-Ona.1ly6KH), KOTO-

OCHaIIJ.eHa IBH6pOBaKYYMHaH CPOP:VIO-
=-
-

--::.-  raIIIHHa MOB-YB-2. OTJIH'I'HTe.rrb-

:: OeHHOCTbIO TaI<oro IIJ.HTa (pHC. 1)
= - -= ---51 303)1O}KHOCTb HeKOTo,po.ro nepe-

=-::''': 3aKYJRM-nOJIOCTH OTHOCHTe.rrbJlO
-

_-:: _ a lbI, 'lTO oc06eHIIO BaJKIIO npH

-=:-: :: OBaHHH B BepTHKa.llbHOM nO.TIOJKe-

.

:-€?: 6.10K-KO:\IHaTH), a TaKJK€ 'l1pH
 .32.K,la HhIX }J:eTa.lleH, 'InpemITCTSY-
, =,:-'e rew:eHHIO JKeCTKO!fO J3aI{\YY,,\I-

==-
-

_ -0  ..e"eyn.l0:meHH5I C:\1eCII II y.MeHb-

=::- --.-=::: irtbI C.1051 CTeHiKH.

_-=: :-.- H p3cnpOCTpal-lemIJO BaKYYM-
_' __.:-- : i .1.0 nOCJIelI:HerO S:pe':\ICJIH

--==.- _-=::::;_,1J OTCYTCTBHre cpHJIbTp01B.
-:: ::=_ --:":::0:2 Tn:aHII (051:31>, XOJI'CT H pa3-

:: : =.-:::-::;:eCK Ie) Tpe6YIOT 06}T3a-
-

_-:-:.: .,: npOl\IbIBKH nOCJIe Ka)K-

-

-: ::= .:::::=: "!:. SiO .J..1JITe.lbIIbIH H TPY-
-=: - .CDm\: c.l'Y>K6hI cpmlbTpo-
- -

a 3€Cb\ra orpallWIeII. a
-

3 COKa (1,5-8,3 pya.

-

o

::-llDlTall IIOBhHI BUJL

::: -= _ ::.. -.'X  !3 CIIHTCTHq,C-

- - -

-

-.-eHKH TO.rIIIUIHOfl
- -0 HcnO.lb3YIOTC5I
-

-r-='e .0.lH3TH.1eHO-
-

<:I  n3 HlIOi'l

npmlbIIIIJ1eHHOCTbIO. llepre3 3-5 'MM B

IJ:.Tlelu<e pacrrOJIarmoTC:5I oT,BepCTH5L OTBep-
CTH5I HaHOC5IT npocTbI.MH llITa ma:vrIL CTO-

IHMOCTb ,cpHJIbTpa-3-10 Kon. .sa 11M2
, J1ITO

B 50-;100 pa3 ',lI,eIlleB,!I.e npuJ\feH5I€lMbIX B

H3CT05Imee Bpe:\15I l\IaTepHa,1l0B.

TIpO'H3BO,lI,C'I1BeHHbIe l1cnblTaHHH .opH <pop-
MosaHHH 06'beMHbIX 3JIeMeHTon nOKa33-

JIH 60JIbIIIYIO 3cpcpeKTHBHoCTb cpHJIbTpOB 113

nO.1JH3THJleI-IOBOH nJIeHKH. B ,npoI.(ecc€ 3KC-

1Il.1J:yaTa HH OHH He Tpe6YIOT oco60ro yxo-

,lI,a, TaK KaK 6eTOIIHa5I 01eCb K ll.IIleHKe He

npH,llHnaeT. <PH.'1bTpbI H3 nO,,'IH3THlleHOBot'I

n.!leHKH TO,!lIIJ.llIIO.}I 150-250 'MK XOpOiliO

conpOTIWBJI5IIOTC5I HCTH'paHH-IO, nx n.pHMeHe 

Hille n03"B0..!l51eT pe.. 'KO Y:\1eHblIllHTb SpeM5I

3anO.TII-IeI-IH5I Ba'KyYM -.cpOp" Ibl 6eToIIIIlOrr

CMeCblO, m.m 06.'Ia,1I.aIOT jJ.ocTaTOflIl\-llofI ,npol(-

iI{OCTbIO H BbI..'lepm<HBa'lOT ,lI,0 2.0-.25  Hi\.-

.110B (t)Q'pMOBa'lIHI5I.
TaKHll 06pasOt!l1, onHcaHubIH KOMTI.lleKC

MleponpHHTHH n03Ron5IeT pe3lw 'Y.IIY'qmHTb
KaqeCTBO OTcpOpMonaHHblX H3.rr.eJ1IIH E 3ua-

QHT'e.'IbHO ynpocTHTb TeXHO,T[OfmO H3fOTOB-

.TleHlUl.
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PHC. 1. BaKyYM-II.\HT C rH6Kofi BaKYYM-rrOJlOCTblO

J - }KeCTKlIH MCT3J1JIJ.f1IeCK!HiJ: KapKac; 2 - CT3.1L-

!Jof'! JIH.CT; 3 - JIHL'TOB3R pe3HHa; 4, 5, 6 - 'r.K3-

HbIe CCTKH C RqeiiKaMH p33MepOM lDXlO, 6><,-)

H 2X2 M;\I; 7 - <pHJlbTp; 8 - pC3HIlOBbIH rra-

Tpy6oK; 9 - KO.'VICKTOp; 10 - aMOpTlBUU.HO:JHGle
yCTpoHcTBa

Pnc. 2. OOIl\HH BH,lI, MallH!Hbl M.OE-YB-2 AmI

l}JopMOUaHI1U 06'bCMHbIX 6J101WB Tuna «KOJIIIal{)

MCTOJI,OM BJl6pOBaKYYMllponaHHSI (Ha rrCpe.!l.UeM

fi.1IaHe IIO.!l.rOTOBJIeHHblfi Cep,ll,eqHIfK, OCHa 1I.1,CHHblii
CTeHOBOH naHC.;IblO)

o

I'

...

.

IB HHC'NITY'fie UH'rrpOrpajK}J:aHnpOi}lCTPOH
rOCCTp05I YCCP :B CO,ll,pYLKeCTB,e C HHHCK

roccrp05I CCCP paSpa60TaHa YHHBepCaJlb-
Ha'5I MalllHHa lv10B-,YiB-2 (lpoHiC. 2) ,lI,J15I ,cp.op-
MOBaHHH MeTO,ll,OIM lI3aWYYM

'

HpOBaHH5I 06'b-

eMHblX 3JI,eMeHTOB rpa:S'MepOM Ha KOMHaTY

(TFma «KO.1JnaK») ,lI,eJB5IT.H THnopa3M1epOB.
HHJKe \fIpHBe,lI,€Ua e,; TeXHH"IeCKaH xapaK-

TepHCTlfoxa.

TCXHHtleCKan xapaKTepllCTIIKa YCTaHOBKH
MOB-YB-2

I1pOH3BOJJ.HTelIbHOCTb 6JlOKOI!
B CMeHY . . . . . . ..

Pa3Mepbl ljJopMyelltblX 06"bCM-
IlblX 9JIeMCHTOB, MM:

.lI}IHHa

nmpHHa
BblCOTa .

. . .

 lCTa HOBJleHIi3 51 MOl.I1.HOCTb.

KBT . . . . . . . . .

fa6apHTbI (JJ.JIHUaXlllllpHHaX
Xm>iCOTa), MM . . . . .

Macca (6C3 cepJI,C'lIIll1m), T

10-12

3000, 3300, 3600

4800, 5400, 600
2700

24

9650X7350X4100
31

. .

. . .

MaIIIHlIa ,lI,.1J5I cpopMOBaHHH OO'BCIMIIbIX

9JIeMeHTOB MeTO,lI,OM BH6pOB3KYYMHpOBa-
HHH COCTOllT ll3 CJIe,lI,)'IOIIJ.HX COCTaBIIbIX

rrIaCT,eH: npO,iJ,OJIbHIJIX 11 1.'Op eBoro (saJI-
IIero) nepe,ll,HH:>KIIbIX, nepe,ll,HerO TOpLl,eBOrO
H nOTO.'101lJ:iHOrO C'beMllbIX BaKY"T;M-IIJ.HTOB,J

pacnanyooqllOrO H nepena.lJaLI:O'qHOrO M,e-

X2nll.3MCXB, n.nOIlJ;a]IKH J;!.J1H 06CJ1Y}KHBaHHH.
BaKYY:VI C03)1.aCTC51 C nO""IOIUblO cepHHIIO
BbmYCKaeMorO BaKYYM-HaCOCa THna PlvlK-4
C 3.il1eKTpO,iJ,BHraTCJIeM ,MOU1HOCTbIO 70 KBT.

MaIIIH1I3 06opY,lI,OBaHa JJ;BY:VI51 pemmepa-

MH-BO;::r,oc60pIIHKai\-1I1 eMKOCTbIO no 1,5 }.i3

II KOMn.'1CI<TO}1 ncp.€,lI,BH:>KIIbIX CepAeQHHKoB.

06'b'€:MHble 3.lJ'eMeHTbI 'H3rOTaB.TJ:HBaIOT no

C.'1e 'yIOIIJ.eH ,Cx,eMC. CMa3anHbIII H YKO:'lm-

JIeKTOlsaHHbIti: apMaTyplIlbI!M I<apKaCOM,

C'be:\1HblM 'TOp e-BbIM (nepe,lJ,I-IHlyI) Bawyy.}I-

W:HTOM (H,11H HapY:>KHOH CTenoBoH naHeJIbIO)
E CKpbITOH 3.!T'eKTpOnpOBO,lJ,I<OH, cepA€'"lJUHK

u U

nO,lI,mOT nepe,ll,aTO"IIIOl1 T-e.rreJKKOH H TOJIKa-
U

Te.lJeM B MaIIIHHY )1.0 ynopa B Top:o:enoII

Bm<YYM-IIJ.'HT. nOcJIe :')Toro npo}J:o.lJbHbIe
nonmDKHhIe BaKYYM-rn:HTbI CMbIKaIOTC5I, H

B npocTpaHcTso l\J.e2J:{JJ;Y cep,n:CflIHHKOM H

liLHTaMH rrO,ll,aeTCH 6eTOHHa5I or...I'CCb.

3a 3-5 MHH ,lI,O OKOnqaHH5I npoLl,ecca

yn,110THCmHI BCpTHKaJIbHbIX C1)eHOK npH no-

MOTUH MOCTOIBoro IKpaHa YK.rra,ll,bmaIOT no-
u

TO.10,qHbI'H tBaKYYiM-IIJ.HT H nOl1.K.!IlOQaIOT ero

1< BaIvYYi\f-OeTH. TIo OKOIIflIaHHH B H6po.sa 
KYYMHpOBaHH5I ero CHHMaIOT TaKLKe MOCTO-

SbIM KpanOM, npo.rr.O.lbHble BaKYYM-IIJ.HTbI

OTBOJJ;HT npH nOMorn:H pacnaJly6oQlIoro Me-

X3I1HBMa, a Cep.IT.'C''lHHK C H3JLe.TJ:He:v1 rImpo-

Tom<aTeJImI nO,ll,aIOT na nCpC)1.aTOlJIJIYIO Te-

,rreJKKY 11 33TeM B TOHIIC. lbHYIO I<a:Vlepy.

rIoCJIe 1'ennOBOH 06pa6oTKH Ha CnCLI,HaJlb 

HOM nOCTY H3)J.1e.lJ'He BhInpeCCOBbIBaIOT rH"

,llpO!l.O mpaTOllVI (CpbIIBaIOT C eocp.rr.CillIIHKa)
H KpaHO;V1 nO,lI,aIOT Ha rrO-€TbI OT,lI,e,!lKH Ii

Ko:vmJICKTaI.(HH, a CepJQ0"IIUIK C nOMOIIJ.hlO

TO,IIKaTeJ15I no.n.aIOT Ha nOCTbI QItCTKH, C:\:133-

I';ft, OCHi:}CTKf! apM TypHf:lI:\J KapKacmt,
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C'bel1HbnI Topu;eBbIM 'Bamyy.M-IlI..llTOM (HJIH
HapY2J:<I-IOfi CTeHOBofI naHeJIblO) H CKpbITOH
3."'I'eKTponpOBo.n;KOH. DO,ll,rOTOBJIeHHbIH Ta-
KH-l\I 06pa30M CepL(C'tHuIK HanpaBJI5IeTC5I
n,1:5I rrOBTopliOfO cpopMOBaiH'll5I H3JLeJIHH.
CH5ITbIII C cepJW'IHHKa I{OJIl1aK YCTaHaB.;'JH-
BalOT ua noCT C60P'KH; C06paHI-IbIH 6nOI{
(KonnaK, mIl-ITa nO.iIa, neperOpOl1:KH ) no-

cTynaeT na KOHBeHep OT.l1.eaKH.

TpeXJIeTH5I5I p360Ta IIa KO:\I6llH3're 061>-
e:vmo-6JIOl.IHoro nOllwcTpOeHH5I MIUrnpO}!-
CTp05I YCCP B KpeMeH"lyre nOJLTBep'::UI.!Ia
HhICOINle 31WnJIyaTa.UHOI-I'IIbIC Ka!lIeCT'Ba

BII6pOBaK'Y)1iMII-lOH IlVI3111HHbI omlcaHIIOfi KOII-

CTPYKI.U1H no cpaBHenHJO C II3BCCTHhIJ\HI.

I13roTOBJI,eUHe 06'be:VIHhIX ::J.rIe.\feI-ITOB :\'Ie-
TO.n;OM BaKYYMHpOBaHII5I 06ecne HBaeTBbI-
COKoe Ka ecTBo H3.n;eJI.HH, n03BOJl5IeT npH-
lM'eIUlTb 6eTOHI-IbIe C-"feCH nOlBblllleHHoH V,lI,O-
60YKJIajJ:bIBa,e:MocTH C pacxOjJ:OM IJ;oelNleHTa
300 I{'rhI3, COI<pama.eT :O:IJ.KJI H3TOTO-BJIeHH5I
3a c eTHeMeL(JIeHHOH paCnaJIy6KH H CHH-

:maeT ,J:JI'HTe.1IbHOCTb TemJOBOH o6pa6oTKH.
M IlIHlHanpOH3BonHT ]10 10-12 cpopmoBa-
HHH B c:VIeHY. AHaJIOrlI"IHa5I TeXHOJIOfH5I

npe.n.ycM3rpHBaeTC5I B npoeKTax np,ennpu5I-
THH 06'be:\.fII0-6JIoI'qHoro .n:mmcTpOeHH5I B

.lJ'He'IlpomeTpoiBcKe, Xa6apo,BoKe, naBJIOJl.ape
H }J.P. P,eey.rlbTaTbI npoH3Bo1XCllBCHHhIX HC-

v

C..'Ie.n:OBaHllH Ha nep,BbIX YCTaHoBKax .l1:aJOT
1I.OCTaTo HO ocuoBaHHH peKOi:\ileH,J,oBaTb
BHe.n;peII'HC ::1Toro M,CTO,l:"(a B npaKTHKY 060-
omo-6.'IO'IHoro LJ:Q;;VIOCTpOeI-IH5I.

B bI B 0 .l1: bl

Dgn 'Ual(lYYl\1IIOH 'l1eXHOJIOfHH H3rOTOBJIe-
IIH5I npocTpaHCTBCHI-II)IX 3JIeil1eIITOB H3 lBeCb-
Ma nOjJ:BH>KHbIX 6eToHHbIX OM,eceH BbI5J:.BJI5I-
IDTCH npeHMYIlI..ecTBa, KOTopbIe npHcYID;H
,n O,n:,BM>K HbIt\1 II }KeCTKHiM C-:.\feCH:\I, Cpo,p:Mye-
'}lbm\1 B'M.o<pm1JlJoOHI-IbIMH Cinoco'6a'MIH.

OnrHMH3aU;H5I COCTaBa 6eToHIfOH O:\I'eCH
11 pa:O:HO'HaJIbI-IbI-e ,nap3I1IeTpI>I p'e.:mHMa Bil-

6poBaKYYMHpOB3I-Ill5I  Be H HB3JOTB BOC
nOKa.3aTeJIH npBpocT3 npOItfHOCTH H YJIVlJ-
IIIaIOT  PYrHeCBOHCTB3 BaKYY':\I-6eToHa 
DpHMeHeIIHe B BaKYYM-ID;HT3X BlI1eCTO

(PHJIbTpOBaJIbIIOH TKaUH nepcpopHpOBaHi-wiI
nJlCHKH n03BO.!HleT umpOIw pacnpoCTpa-
IHITb H ,pa3BllI3aTb MeTon BaKYIY:\IHpOBa:IIH5L
T1pHMeHeHHe BaKYYM-ID;HTOB C rH6KOiI Ba-

KYYM -nOJlOCTbIO o6eCne HI33eTKa eCTBeI-lIIOe
yn,1J:OTHeHHe 6eToiHHoH C:\feCH B npocTpaH-
CTHeHHbIX 3,;rc:VleuTax, npH H3l1I.el-leHHH cc-
:rr.eHHH B HaaH'tJHH 38K.'Ia]1IIhlX J:L,eTa,neI:J:.

.lJ.'IHTe.lbHble npOH3BOD:CTBeHI-lble Hcnhl-
TaH'H5I I3H6poBaxy:ynmhlx (POP}WBD[UILIX ),,[8-
Ir:HH IBbI5IBBJIH HX BbICOKoe Te'XHHKO-.3I<OIIO-
;\;1li'reCKH'e H 3KCn..'1yaTaIUIOiIIIILI,e nOKa3a-
Te"lH II n03I30.1HJIH oTpa6oT3Tb TeXIfO.'10rJ-I10_

CepuIIHoe H3rOTOB.T:reHUe BH6pocpOpMOBO -
IIbIX MaIIIHII 6Y.l1:eT cnoco6CTDOBaTb ,!La,1b-
HefIllle !y pa3BHTHIO o6'be,)'lIIo-6.'IOlJHOrO
;r:OMOCTpOeHB5I H nOBbIIlIeHHJO ero 9 tt)(PeI<-
THBHOCTH.

.

8

MI-DKeHepbl A. C. KOP06KOB, B. H. COJIOBbEB (JleH3HMMan)

Y)],I( 691.328-46-412:69.057.7:621.867

KOBBeiepHaB ABOUD

AAB UarOTOBAeHUH 06 eMHhIX9AeMeHTOB

I(OHCTlpYKTiOpCKO-TeXHO.1IOrWreCiKHM oTile-
..r:ro.M JIeJH3HHH9n pa3pa6oTa'I-Ia KOHBeH-
epHa5I JIHJHH5I .no.K-I (lpITiC. I), Ha I<iDTo.poiI
6Y:JI:YT ff3POTaIBJIII'B,nbC5I n6'be,IIHIbIe M'OHO-
nHl1HLIe 9JIe:M6HTbI KpYlnHonalHe.1IbHblX }Kl1-
J1blX .l1.0M'OB cepHH l.nr-602P: caHTe.x:Ka6.H-
'lIbI, rnaXTbl .rIHcpTO'B, YTJIO'BbI'€ IBHYTpe.HHIre
'CreHOBbIe naneJIIL TIeipex;oJJ: Ha KOHBeHep-
IH-oe H3TOT,08.1reHHe .3THX 9JI6MeHT-OB OTKpbI-
'BaeT p5IJ.n; npeHMY!llH CTB :no 'Cpa.BHC'IIllJO C

.l1.PY'l'H'},1H MeT'o.n:aMH opra.HH3aU;!i'H n:p-oH3-
Bo'.n:CT1Ba.

KOHBeflep'Ha5I JIHHH5I -C'OCTOHT H3 cneU;B-

aJIH3Hp,OBailUlbIX nOCT-OB, ,"a KOT,OpbIX BbI-

TIO.T:UI5IIOTiCfl TeXHO.1IOtrB ecrrme 'Onepa!D;HH c

:np%Mepl-I'O O}J;HHaKO'BOH ,l(JIHTeJIb'HOCTblO 'DbI-

nOJIHeHH5I, 'IT.O o6eane'{H BaeT el1:HHbIH npH-
'H)'ID:IfTe.TJbHblM pH"fIM pa60TbI K'0IH'BeI1e,pa.

,Pa3.n:eJIeUHe IT,P,OH3IBU}J;CTBeHHO[',O npo:u;ec-
ca Ha onepaU;JIH .n03BOJI5IeT HC[lOJlb3'OBaTb

v

cpe}J;C1\Ba Ma.lIOH :\feXaHH3a:IUIH Ha 'DoOCTaX,
aB-'DOMaTH3Hp'OBaTb oneparnm, !nOBbJ.CRTb

KBaJluq)JI'KaU;HIO H np-ocpec'C'uOlHaJIblHYIO no1J. 
f1DTOBIK:Y ,o6"CJ'I'Y}KHBaIOID;erO nep'COHaJIa.

::hOT c-noc0'6 rrpDIBH01I;CTBa opraHH.30BbI-
BaeT ll'OTO:q-I-IbIH TeX'H'OJIOrHtIJ:e,C,K'HH nponecc
60JIbIUOH MO'ID;'HOCTH; npH '9TOM HCI{.lIIO a-
IOT.{:5I ,npOCTOB, CB5I'3aHHbIe C TpaHCilIop'TUp'O-
'l3aHlmM 6eTOIHa H aplMaTY'Pbl, .n:OCTHra€'TC5I
Bbl'CO,Ka5I K'OHueHTpal.(H5I Bcex onCjpaU;HH Ha
I-Ie60JIblIUOH np Oll38'O:Lt!C'DBe!J-IH OH na OID;a.n:iH H
KoO:\1naIKTHOCTb B nJIa'HHpOBKe u;exa.

IPaJ60Ta KorrmeHepIJoOH .lIH'lIHH JIOI<-I npe-
l1YOMaTpHBaeTC5I no cxeMe 33'Jf'1mY'f.oro
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.n;BYX'HHTO H'O.[10 fOPH3'0IHTaJIbIIOTO KOHBeHe-
pa C :JJ:BY':\f5I JIepe.n;a'r,oqHbI'MH Te,1Je>KKaMH
no TOpLl,aiM (pne. 2).

JIHIHHfl JIOK-I COCTOHT H3 19 YHHCPHU;B-
pOBaHilibIX nJIaTqJ,OpM--lBarOneTOJ{ C YCTa-
H-OB.T:reHHbI'MH ,"a HHX cpopoMaMIl1. rHoCJIe.lI!HHe
Coe,JJ:HIHmOl1C5I C ITJIaT(lJOpMaJMl1 H8'KJIo.H!:IbIlMH
:\fCT aJIJIlI'tJeCKHM'H T,5I;raMH, ,06eCneltJll'BaIOIll..H-
MH 6e33a.MuW'I3.oe 3anHpaHHe 'HapY>KHbIX
6qpToB 'B pa,60qeM nOJImK€'HHH. '<P'OP:MbI ne-

pe eID;aIOTCHc n,ml'oID;bIO )tByX nap a.1IJIeJIb-
HO -pa,cnO.JTO>KeHiHbIX rpaHcn.o:pTep,oB C 3a-

JLaiHHbIM pH'I1M'OM pa6oTbl, pauIIbI'M '20 I'vLHH,
B ne}),C',lI,aIOTC5I C OIUIOH HH'TKiH KO'HBeHepa
Ha }J;'py,rYlo Ha rITepe.,J:"(a'TO'IHbIX TeJIe>K'KaX

BIHYTpeUl-lHe KO'H'T)"pbI H3.n:eJIHH .o6pasy-
lOTC5I )'IcTaHOBJIeHHbIiMH B £pOpMbI BH6iPO-
'BK.T:rat.IT.bIITlIa'MH, <KOTOpbIe YJ1:aJI5IIOTCfl ca, .l0-

Xo...n::HbI'.\1 nH}J;poBbI\IIpBcrc'oBID;HKOM.
!I<ORCTPY'EiIJ:Hfl cp,op!M :o6ec:netmBaeT «rH6-

KYIO» TeXHOJIOrHIO H.3:r.o.TOiBJIeHH5I 6JIa;r.oJ{a 
'PH 6blICTp'OIC"beMIHOll 60pTO'CHa:CTIK€ H Bo.'3-

M'O')I<JHOCTH nepCOHaJIa',TJ)EM D:JI5I cpoplllWBaHHH
'H'3I.n:e.rIHH H'I-IbIX ra6apll'TOB.

.crrCTeMa napo'CHa!62K'eHH5I JIHHHH .n01(-l
HoMeeT MeXa'HJI'3'Mbl a'BTOM3TUlJeCJ<iOro na1po-
nOI1(KJIIOlj0HH5I H YCTaoHomm aIB'flO'MaTIJIlJe-
CK'oro pe'fYJIl-I'p'OBaIHH5I H 'KOHTp-O.T:r5I, o6e-

Puc. I. 06 uiiSU,ll, KOHuetiepHoii JUHIHU '"01(-1
fl;i PMIKCKOM 3 BOJI.e1(0)],
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PHC. 2. CxeMa KOHBeucpHOii JH1HHlI n3rOTOnJIemfn o61)eMHblx .9JIeMeHTOB JIOK na PHLKCKOM 3ano)J:e Knl{

[lOeTbl: 1- Te,pMOoopa6oTKH H3p;eJIHi1; II - pa.c.ni'lJIy6KH <POpM; II1- nepe,ll,a'm-I <POp-oM; IV - tIHCl1KH H CMa3KH tPOPM; V - ycraHOB:KH
l1pMaTypLI; VI- YKTJap;KH 6eToIla H BH6poYI1JIOTHeIIHR; Vll- EbmpeccoBIm BH6pOBKJIaJJ:bllilei1; 1- tPopMa c rmanpopMofi (19 liT.); 2-
MeXamI.3M pacnaJly6KH (2 IIlT.); 3-lIpaH-c,nopTe.p C JIeoe.n,KoH (2 lilT.); 4-ne,pe aTOqHaH TeJIe:>KKa (2 IIlT.); 5-:nepe.n,BHmiioH Bbl,rrpe,c-
COiBW;HK (1 IIlT.) ..

eneq-nBaIOmHe 3alII.a'UHbIl'J UHKJI Te,p wo6pa-
60TKH H3,lteJ]Hit ..

1...1ex3JHlJ!3'M aB.Tm1aTli''l5CK,Oro nap Oi!IO.n:-
K.'IlO'IeHll5I COCT,OllT 1I3 ,lI,BYX oqaCTelI, 'OJJ,Ha

II3 KOT'O'pbIX YCTa.H3"BJI.HBaeTC5I na Kparo
o

rrpH5I:\ma, a .n;:pyraH-iHa nO)J.BlDKHOH nJIaT-

 'op'Me. Ka2I{,,:{a5I qaCTb 'eD-CTOllT ll3 Tpex

:: Y2KlIHHbIX K.!JanaHOB, ,o6eCneqHBaIO;!l{HX
O..J.HOBpeMeIHIoe coeJIHHeHHe JIHHHH nO!(aqlH

::apa, O'l'c,o a
-

rrapOB-D-Sc):LY!IHWH C'MeCI'! II

:..T::ma KOIIl.rr.encaTa. 06e LIaCTII eOB).1eI.IJ:aIOT-

 q ilfexaHII3:M8(\n1 lfJiloKca,l(li'H ITJIaT'IfJ'O-PM,
:.- TaHO!B.lIeHHbI!MH Ha Kpar-O npll5IMoKa.

TIO.JiBO;D;RlI1.a5I H npIIe:M,Ha5! qa.CTH Mexa-

;:::3:\1 a aBT'O:MaTlilIClC!Kor,o .napouo..l!J<:,TJ:IOqe-
-:::51 coe):(I1!l-lm01iC5I ,rII1LpOIJJ1.'IllJI-!!lI.IpaMll, ne-

-=-  .reI.IJ:aIOlI(IDmTpcrBepCiY no lrarypaIBJI5IIO-
u

-= :  ;LO CTbIIK!O:BKH C OTBeTHOll qa-CTbIO Ha

--:::'T,popMe, XOlI. KOT'OpbIX pe.rY.JIllipYeTC5I
=:.....::e'lHbL\1H BbI.KJIIOqaTe.'I5IMH. <PHKcallJ)IQ
=.-::. -=-,!>OP,M e lfJ'OPM3U\1ll Ha TeXIl'OJIOf"H'le,C](HX

=-  :-2X, aBT,OMaTHqeOK'Oe rrapomO,/l:KJIIO'tfe-
:::=e. ;Jacna.iIy6IKa IfJOPM 1I (j:Hm:CaI(H5I nepe-
=_--"!::bIX Te.rre2KeK ocymeCTBJIHIOT'C51 rHll.-

: ::"-: _-le KllMHHCnOJIlIIllTeJIbHbIM'H MexaUH3-
o

- =. :mTae:MbI-Mll OT l(eIITpaJIH.30B8111IIOH
----.  :::.--r- CT ".Hl(HH__ ___ L_ Cl! .
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YrrpaBJI5I-IHe 'Ec:e;r;m MeXa!Hll3iM8:rv1"ll npo-
1I3B.0,D;.lITCH C l(CiHTpaJIbH'Oro- .nYJIbTa II nYJIb-
TOB Ha :rrOCTax Y'KJI8:JJ.lKll 6eT-OHa, BbIlrrpe-c-

r: 0 ..-

C'O.BKH BHOp O'B'KJIaJ(bIIIIeH II p alcnaJI.y.Oi!o-!
qlOpM.
KOlIBeHe.pIIYIO .riH'HlHO 06CJIY)K.tIBaIOT B

'cMeHY 15 qeJI'OBeK: T1pn OO1ep8r-op8, qeTbI-

ipe c6O,pI.IJ:HKa , qeTbI pe 3a.JIllB'll(,HJK8, qeTblpe
.p aena.lIy6mlI.K 8.

Crr€IJ,HaJIII3aILH5I nOCT'OB, KiOiMirrJIeKCHa5I
MeXaHll3al(ll5I II aBTO laT.U3al(ll51 OC.HOBHbIX

.np-OiBBOJDCTBeIHHbIX .rIpOneC'OOB KOHBeHep-
IH,o{r JllIHlIil JIOK-1 n03BOJI5IIOT CHll3HTb

Tpy-n:oe'MKOCTb H3fiOTOB..Jl(:Hll5I IH3J.lLem'Ill, no-

BbI-CHTb npOH3B-01J,ll'fleJIblHoQ'cTb TPYlI.a Ii

YJIyqilIHTb KY.JIbTYPY II Opra'HIH3a.I.(lllO m.p OHi3-

HO}LCTBa. r'00.O-B'OH 3KOIHoO'MlllIe1C!KHH 3'Q:J'lfJe {T
OT B.HeJI:peHH5I -COCTaBHT OIWJIO 7'0 TbIC. p.
HH2Ke npH'Be,lLC'HbI OCHOBHble TeXHHqeCKHe

o ..

1J,8HHble KDHBeHepII'O-H .1IHHl1lJ 

TeXlmtICCl(aSI xapaKTepHCTHKa
I(OHBeHCpnou JIlfHlm

TIpOIl3BoP;HTenbHOCTJ> npn MOIlI,HOCTH 3a-

Bop;a 230 TM2 >KIWOll nnOIlI,a H n fO;:!:

(140 Ti\!2 - I\TIJ(+90 TM
2

B KHpnntIe no

CaIITeXKa6llHaM), IIlT.:

caHTexKa6lHILI . . .

IIlaXTbI JIHqJTa
IJIIYTpeHHHe CTeHbl

PUTJI! KOHBefiepa, MllH . .

"lIncno CPOPM, nnanpopM, liT. . .

"lJHcno pa60Tmow;nx B CMefIY, 'W.'!.

YCTaIl013JIeIIIIaR MOW;HOCTb 3neKTpOIIpOBO-
,1!,013, KBT . . . . . . . . . . .

TIn oIlI,a,1!,b, 3aHHMaeMa51 06opY,lI,013aHHeM,
M2

ra6 pH L1:&1;'1:'
,lI,mma

IIIlIpHHa
RhICOTa:

I10nHa51

na,!< nO.'IOM

06uJ;,a51 Macca, Kf

11 160
1845
2460
20
19
15

145

1300

74 000
16 500

7542
4862

484 700
., .

OnblT pao.OTLI JW!HBei'repiH'oH JIHHllIi

JIo,K-1 H a Pll2KClKOiM 3aB-0JJ,e Kpy:m Otll a-

HeJIbII-lOf,O ,lLoOIMOCTlPoeHIi5I nOKa38JI, lJl'O BbI-

OpaIHIHa5I cxeMa pa3Mell(eHII.5I 'MexaHH31)1oOB
Hall60JIee OmHMaJIbHa. B npoU6oce O'TJIa,l{-
Kll BbI5IBlIJIaICb Heo6X'oJT:U1vIOCTb paicIIlIipeHH5I

o

30HLI llLeHiCT,BH5I call\I'OXO,ll,.HOIfO rU'JJ,p,oBbI-
.npeeCOBI.IJ:llKa ;I:JIH nO.r:r.pblBa B-U6pOBKJI8IlLbI

-

ilIeH B npe;!LeJI3X HCCX nOC110B npe]L:B8IpIi-
TeJIbH Oll TepMoo6p a6D-'ffill.

iITPaKTJI,qeeKll noQ1l."beM Te:rvunepaTY'PbI 1J,O
959C ocymeCTBJISleTC5I Ha 50-1610 MHH, a

3aTeiJ\lI nO)X)J,fjp)KlI'BaeTCH pe)KHiM H30'T€lPIMll-
qeCK'OH TepMIQ.006pai6oT!lm I3 npeJl.eJIax 90+
+5°C.

lEa iIWI-IBeH;ep.HoH JIHIIIllH IfJOpM'Q.BaHHH
mpll7\ire:H5IIOT 6eToIHIHYIO OMeCb MapKu 200, :
aCal1J,lK.o{r RiOHyca 12 CIM, ,CJIeJI:YIO!J1J.e.I1O- CO-CTa-
Ba: nop'''TJ:a.HJJ,ueM€lHT 'Map.K'H 400-300 IKr,
ne-eOK c MI\p 2---;2,,2-.0,494 M3

, rp8£uii
qJpa'Kl(HH 3 1OMIM - 0,,64 'M

3
.

!B1He.n:peHlle TeXHOJI'OfIIJi no YCT8H-Q!BKe
ImpKa'Co'B, 3a'KJIa)J.IHbIX )J.eTaJIeH R 6eToHH-
p'OBa'HHIO n03!BOJIllT ,IJ;oO,BeCTll <piO-p.MoOBaHHe
1I3',D;e.'IlIIf Ha ,KQoI-IBei'IepHO,H JIlllH-HH JIo'K-l ;)].0
,nlp'OCKTiHOH 'M'OJII.!HOCTH. O(1IJH8!KO Il1'pOl(ec'C
lfJ'OpM10BaIHII5I Bpe:Me'HI-IO .C.n:-ep}KllBae-rC5I OT-

aY11CTB'HeM 6ec;nepe6oi'IuoH no.aa'lJ:ll 6eTO>H-
HOH CM-eCRU HelI.-OCTaTOqH,oH 'lVWilJ)HO'CTbIO
V,qac.'TiK3 OTJ(eJIKiH C8HTeXKa.6H'H

.

OnbI"T KOHBeHep'HOir'o Ii3ifiOTOIBJIelHHH o6"b-
eMHbIX 3.JIe'MeHTOB ,lI,JI5I }KHJIbIX 31I.aHHH q3

PH2K'CKOM 3aB'O,D;e KPY1I1IH,oinalHeJIbH,o:rO JJ,'D-
I\1'OiCTpOC'H'H5J: TI03'HOJr.HT .lImp,oK'o .UcoIIOJIb'30-

BaTb 31iOT nporpec'cHaJllIbIH ClID-CIOO B,O MHQ-
o

nIX pan-OHax CTpalHLI.

.



fJI. HH:>K. 061>e,ll,lfHeHHSI «KpacHo.n.apnpoMcTpoii» n. H. llIEBlI.OB,

rJI. CneLl,HaJIHCT npOeKTHO-TeXHOJIOrnLleCKOrO TpeCTa OpneXCTpOH A. 11. PE3HHI(OB

YAI( 69.057.124,(470.62)

06 e.Bo.6AOqBOeAOMOCTpOeBBe B KpaCHOAape

B TeqeHUe nOc.me):lHero J1.eCHTHn'eTlHI

KpacHo.napCKUH ):lOMOCTpOll1.1eJlbHbIH KO,M-

6HHaT 06'be,II,HHeHUH «KpaOHO)J.apnpOM-
CTpOll» nOCTpO'HJI li3 06c.e:MHbIX 6JIOKOB

63 1KU.J:lbIX ):lO 1a 06I.LI.e'H nJ10I.LI.a,'1.blO

177,9 TblC. M
2
. BHaLlane Be.IJOCb MaCCOBoe

cTpOHTeJIbCTBO 06'beMHo.6noQHbIX 5-3TaLK-

HblX }KH.nblX ,II,OMOB. B nOCJIe,QI-me HeCKO.lJb-

KO neT OCYllleCTBJIHeTC5I CTpOHT,eJIbCTBO
.06'beMHo-6nO':IHbIX 9-3Ta>KHbIX 54-KBapTHp-
HblX ,lI,OMOB TOLleqHOro nma If 142-KBap-
Hblx-Bcero nOCTppeHO Y1Ke 25 TaKHX 3)J.a-

HlllI (CM. P'HCOYHOK Ha 2-H CTp. 06.IJOlliKH).

B03B'e}l,eHHe 9-3Ta}KHbIX ,II,(), 1OB B paHoHax
...

u"

,MaCCOlBOH nHTU3Ta>KHOH sacTpoHK'H n03BO-

JIlfnO YJIyqIllHTb apxHTeKTYPHblH o6mm

KBapTaJlOB.
B 1975 r. npoeKTH2S1 MOI.LI.HOCTb npe,1J,npu-

5ITllH 06'beMHO-6noqnoro ,II,OViH)CTpOeHll5I B

Kjpa:oHO,ll,ape COCTaBHT 162 TblC'. M
2 -05-

llleH n,;10wa.rr.ll B ro}l, H OKD.TIO nOJIoBi!HbI

e1KerO}l,HO CTpOHI.LI.HXC5I B ropo)J.e LKHJlbIX

AO'MOB 6y,n,Y.T ffi03.HOJ1,llTbC51 1I3 06'beMHbIX

6noKoB.
B HaCTOHlI.{ee BpeMH apxHTeKTypHO-nJIa-

HlIpOBOLlHa5I MacTepCKa5I N 9 IJ,HI1I13TI
2KllJlllwa L(.IJ5I CTpOillTeJIbCTI3a B :K!pamIO,lI,atlc

pa3pa6aTbIBaeT npoeKTbI 12- H 16-3TaLK-

HbIX ,lI,OMOB H3 06'beMHbIX 6noKoB.

06'"beMHbIe 6JIOKH pa3M.epoM na KOMHaTY

H3rOTaB.IJHBalOTC5I Ha KpacHo;LapcKoM
,I:(CK B LT.exe 06'beMHO-6JlO'LlHOrO ,lI,OMOCTpO-
eHU5I npoH3Bo)J.llTeJIbHOCTblO 30 TblC. M

2

06l.Uiefl nnOI.LI.a,n,H B ro,n,.

KaLK,D,bIH TaKOH 6JIOK COCTOllT li3 Tpex pe-

6PHCTbIX CTeH, 'lIJIIHT I10JIa H nOTO.IJKa. B

ypOBl-I5!X nnliT nOJIa H nOTOJIKa pacnOJIO-
>KeHbI 06B5I30qHbI'e TI05Ica, l<OTopbIe COe,ll,H-

H5IIOT n51Tb nJI8CKOCveH 06'be HOrO6JIOKa

B 'MOHO.'lHTHYIO rrpOCTpalHCTBeHHYIO KOHCT-

PYKLI,HIO. HapY}IUIbie pa3MepbI 6JIOKa

5,19X3,22X2,71 M.

LLJI5I C1'pOH'l'eJIbCTBa 9-3Ta1KHbIX ,lI,Ol\lO;B

cepHH BKP-l 06'beMHbTe 6JIOKH BbIllOJIH5!-

lOT H3 Kepa I3HT06eT'OHaMapKH 200, a Ha-

PYLKHble CTeHOBbIe naHeJIH-H3 KepaM3HTo-

6eTOIIa MapKH 50.

061:>eMHble 6.IJOKH H3rOTaBJIHBaIOT B cpop-
MOBOtIHOiI MaililiHe <1>M-4 (pilC. 1) i B ee

KOMnJleKT BXO!I.5Ir: Hapym.Ha5I ona.IJ'y6Ka,
COCT05II.LI.a5I H3 nO,ll,,II,OHa, ,n,BYX np0)J.o.flbHbIX

.....

H O)J.IIoro TopLT.eBOrO OTKH}l,HbIX OOpTOB,

cep,n,eqHllK >KeCTKOH KOHcTpyKIJ.Hll Ulna «ny-

anCOH» II nOTOJIOtIlIblH ll.{HT. CallOXO)J.I-Ia5I

Te.lJem.I{a c rH,lI,pOnpHBO,ll,O i ,UJUI H3S.1JeqeHHH

Cep,ll,etIHHKa H3 06'bCtMHOro 6JIOKa, naxo,ll,5I-

lllerOC5I B cpopMe, liCnOJIb3yeTC5I )J.JUI 06c.rry-
}KHBaHHH HeCKonbKUX cpOpMOBOqHbIX ""'3.-

IIIHH.

KOHC1'PYKLT.HH 6J10Ka H cpOP);lOBOt(IHOH
M3IIIHHbI onpeJJ,eJIH.1IH OCHOBHbI.e Tpe60Ba-
HH5I K TeXHOJIOfHU ciJopMOBaHH5I. TIpH noc-

ne)J.oBaTe.IJbHOH YKJla,ll,Ke Kep3M3uT06eToH-
HOll CMeCH B KOIICTPYKLI,UH nJIHT nOJ13, CTeH

II nJI'lfTbI nOTOJIKa ee no,n,BHm.HOCTb COCTaB 

mieT COOTBeTCl1BeHHO 12-14, 18-20 li

5-7 0.-1. [ycToe ap,MHpoBaHHe IwpKacaMH

pe6ep necymef-I II.1JHTbl no.'13 BbI3bmaCT ne-

06XO,ll,HMOCTb npHMeHCtHH5I 60JIee rrO,ll,Blllli-

HOH CMeCH. tICtM npH Q?opMoBaHHli lvI'eHee

apMIIpoBaHHoH nJliHTbl nOTOJIKa.

,DOCJleJ1.o.B aTeJIb'HO'CTb TeXHOJIOiflllt-ieCKHX

OrrepaLT.HH rrpH 1f3rOTOBJIieHHH 06'be:\-1Horo

6JIOKa B MaIIIHHe <1>M-4 TaKOBa.

B O"tlull.{eHHYlo, II cMa3aHHYlO CPOPMY C

nOMOI.LI.blO MOCTOBoro KpaHa YCTaHaBJlU-
!BaIOT c06paHHbIH H9. CneLl,HaJIbHOM KOH,lI,YK-

Tope npOCTpaHCTBeHHbIH apMaTypHbIH Kap-

Kac, 06I.LI.UH AJI5! nJI!ITbI nOJIa H Tpex CTeH,

H nYCTOTo06pa30saTe.1JH BCHTIIJI5ILI,HOHHbIX

KaHaJIOB. 3aTeM Q?OPMYIOT nJIHTY nO.lJa.

MOCTOBbIM KpaHOM B I}>OPMY YCTaHaBJIH-
BalOT cep,ll,etIHliK H I.LI.HT nOTo.TIOIIHOH nJIII-

Puc. 1. MallIlmhI $M-4 B c60pe c Cepp,eLJHIIKaI\HI, B nepuop, TellJlOnOll o6pa6oTKu OTqJopMonaH-
HblX 06'bCMHblX 6.lJOKOB

:.:(
» .

r.
..

}...
"

-.

..

-:-"y . ..;. '- '.  .2::.?I; \;f t .  OO
"

,

::.  ..,:.... ... "::.....: /""

10

<.

.:....   .

.....;;.. 
..

'."
..

 .
--

.. .
;. ; ,,;:

tli --   t . -?.".

L,fg
:-4-

 .

 ;
"

,: .

::.:.

 '::"
,.

"Y."., :;'::'".' ":" ,,:,

Tbl. rUHplfHa nOJIOCTH 'MC}K,lI,Y cep,ll,elJjI-IHKOG.l
U HapY.iKHbII\IH 60pTaM'H, paBHa5! npo,eKT-
HOII TOJII.LI.HHe CTeH 6J10Ka, perYJIHpyeTC5I

Q?HKcaTopaMH, npHKpenJIeHHblMH K Hap'Y2K
-

110H ona.lJy6KC.
TIoc.lJe 6eTOHHpOnaHII5I Tp.ex CTeH YCTa.

IIaBJll1BaIOT apMaTypHYIO ceTKY H tpOPMY-
lOT I1JIHTY n01'O.'1Ka. 3aTeM npOH3BOLLHTC51
TenJIOBa5I 06pa60TIW li3,II,eJIH5I no pelli'lIMY
1 +5+0,5 1.1 (no)J.'beM Tel\mepaTypbl )J.O 85-

90°C+ H30TepMHqeCKHH nporpcB+ocTbI-
BaHHe). TerrnoBaH o6pa60TKa oCYll.{eCTB.1J5I-
eTC5I nYTc,1.1 O,II,HOCTopOJ-JI-I.ero KOHTaETHoro

nporpeBa OT napoBbIx py6aIllcK nO,ll,,lI,OI-Ia,

HapY}KHbIX 60pTOB H nOTOJIOtIHOrO IU.HTa.

TIocJIe paCnaJIy6KH 06 eMHbIH 6JIOK C

no.lIWll:thlO MOCTosoro Kpana npY30no.,n,'beM-
HOCTbIO 20 T nepenOCHTC5I Ha CTeH,lI,oBbI'H

,..

noeT YKpynHHTeJlbHOH COOpKH.
TIOJIHa5! rrpo,n;OJI}KUTeJlbHOCTb TeXHOJlOrH-

qeCKOrO LT.HKJIa H3rOTOBJICI-IH51 naH60.1Jce

TpY,lI,OeMKoro CaH'llTapHo-KyxOHHoro 6JIo-

Ka (LlHcTKa H OMa3Ka OrraJIy6Im, yC'ralHoBEa

apMaTypbI, 6eTOmrpo.sarme, TenJIOBa5! 06-

pa60TKa II paCrraJIy6Ka) B c:pOpMOBO"IJI-JOoM
l\1aIilHHe <1>Nl-4 COCTaS.'I5IeT 10.1.1 28 MHI-l.

TIpoH3BO,ll,HTeabI-IOCTb MaIlIlIHH <Dl\1-4-,lI,Ba
06'bC,;VlHbIX 6JIOI<a B CYTKM:.

Pacxo,ll, Ma1'epHaJIOB Ha 1 1\13 KepaM.3H-

To6eTOHa MapKll 200 COCTaBJI5IeT: nopT-

JIaH)J.LI,eMeHT J\WpKH 400-568 Kr, neCOK Ke-

paM3HTOBbIfi ,lI,p.o6.1IeHbIH cppaKLI,lfH 0-5

MM-433j684. Kr/.TI, neCOK peqHOH Ky6aH-
CKUH-390/293 KI/JI, "BO,ll,a-308 JI, CYJIb-

cpHTHo-cnHpTOBa5I 6apJ1.a-0,85 Kr.

TIpH 3aMeHe qaCTH KepaM3HToBoro nec-

Ka KBapLl,eBbn1 Y.IJYtIllIaeTC5I npoxQ}KILeHHe
ClIteCIf B 'Y3KHX apMUpOBaHI-IbIX nOnOCT5IX

(POp:\1bI II CTeneHb ee YnJIOTHeHH51, LITO

onOC06CT:By,eT YMeHbIlleHHlO nO-BepXHOC:THbIX

)J.ecpeKTOB II 06pa30BaHHlO 60JI.eoe nJIOTHOH

CTPYKTypbI 6eTOHa. KpoMe TOro, 31'0 ,lI,aeT

H HeKOTOpylO 3KOHOl\Ii!I1O u.eMeHTa npH rro-

DbIIlleHHH npOqHOCTH KepaM3HT06e1'OHa, HO

ero CpeJ1.H5I5I 06'beMHa51 Macca YBennQU'Ba-
eTC5! ,lI,O 1530 Kr/M3 (60.'lee qeM: Ha

200 Kr/M3 ).
B cpOp lOBOtIHOM OT,lI,eJIeHHU Ha CTieH,lI,O-

BbIX rrOCTax YKpynHHTe.'IbHOH C60PKli C

nOMOI.LI.blO :\WCTOBoro KpaHa K 06'beMHblM

6.'IOKa InpuCTaBJIHIOT oQ?aKTypeHHbIoC 06JIH-

IJ.OBO'lRbI:\m n.'lHTKaMH Hap'Y>KHbIe CTeHO-

Hble naHeaH II rrpHBapuBaIOT ux K 3aK.'lak

Hbnl ;:r,eTaJI5IIM CTeH 6JIOKa. YCTaHaBJIliBaIOT

naHe.1H rreperopo)J.oK, JIeCTHI-I;qHbIe MapIlIH,

orpa:tK,iJ.CHH5I 6aJIKOHOB; 3a.rr.eJIbIBaIOT pacT-

BOpO:\1 lllBhl H 3aTHpmoT nonepXHOCTI-I; npo-

K.la,iJ.bIBaIOT 3.'IeKTpOrrpOBo,ll,KY.

C06paHIIhIe 6noKH Ha 3.'leKTp'Onepe,ll,a-
TOQHOH TeJI.eJKKe ,!I.OCTam.1J5IIOT B OT,lI,C.'IeIIlie

K0i';1,n.1C'KTaUlUI H OTI!,C,TIKH, 'COCTOHIllee H3
u u

J1.BYX IWI-IBeHepHbIx JIHHHI-I: O;:I.Ha npe,!I,I-Ja3-

iHaqeHa JJ:.TI51 Car-lHTapHo-KYXOHHbIX O.TIOKOB.

BTOpa5I-,lI,JI5I 6JIOIWB }IGI.'IbIX KOMHaT. Ha

KmK.rr.o-H .!JHHlIli RMCeTC5! no 18 CnellHa.'IH-

3HpOBaHlIbIX pa60'LlHx nOCTOB, OClIaI.LI.CHIIbIX

Cpe..TI;CTSal\1H ,:'\-ta,!IOH j'vrexaHH3a:Qil'H! HHCTPY-

Mel-ITal\IH II nplIcnoc06JIeIIH5L:\iH, a TaK}Ke

3anae-OM ,MOHT2}KHbIX 3ar-OTOBOK H MaTepH-

aJIOB na pa60TY B TetIeIT-IHie 1-2 o:\.ieH. Ha

m'IHH5!X IBbIllOJlH5IeTC5I KOMn.'leKC pa60T rro

HH>KCnepHoMIY o60pY,lI,OBaUHIO H OT,n,e,!IKe

6.IJOKOB.
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:3eTCTBI1H C TeXHO.rrOrI-rqeCKOii no-

_:.:: -=:PlbHOCTbIO pa60T npOrnnaKJIeBaH-
-:--YrITOBaHHble H OKparneHHbIe BHYT-

- --::--- rrOBep HOCTH O.rrOK013 cyrnaT Ten-

 03;:I.yxmI, nO,AOrpeTbIM 13 napOBblX

 - =7rl epax.TeMnepaTypa BOS,lI,yxa 18-

::: -c. oarn.a5! npo,ll,OmKHTeJIbHOCTb cyrnKH

: _== -::aHH",iX pacTBopOM iIIIBOO, OKparne:HHbIX
v v

=.  ;:-'XHOCTeH naHeJIeH, CTOJIflpHbIX HS,Ae-

.-::  :Tpy60TIpOBO,AOB caHTeXHH"tleCKHX CHC-

-

=- ,_ COCTaBJIfleT ,lI,JIH 6JIOKOB pasHbIx TH-

=-3 56-70 q.

3.-:2.JKHOCTb KepaM3HTo6eToHa 060e.)"1HblX

: - 33rrOCJIe paCnaJIy6KH COCTaBJI5!eT OKO-

.-:- 20
n

Q ,
a nOCJIe CYIliKH CH'H}KaeTC5! ,lI,O

-

_.  TCKopeHHaflCYIliKa sa,ll,eJIaHHbIX pacT-

=:
-

::JO . lIlBOB OCYII1.eCTBJIHeTC5I HanpaBJIeH-
-:..:: .: .::IOTOKaMH TenJIOrO 'B03.1LYX3.

Co paTIITb npO,AOJUKIITeJIbHOCTb OT,Ile-
- :J:::l,r'X pa60T MO:JKHO, npnMeH5I5! 6bICTpO-
':
-

:...:'YIllJ1c II HeToKCIIqHbl,e IIlTIaKJIeBKH II

:'-'2c-,.;:n, llcnOJlb3Y5I AJI5I 06.rrHIJ,OBKII BHYT-
-

=-.'r.::ax nOBepXHOCTeM CaMoKJIe5!II1.HeCfI Ae-

i::J3niBl-Ible nJIeHK'H, }WlOII1.HeC5I 060H H

:::-.:  a)!nlO-c.1l0HCTbIenJIaCTnKII. 06eoneqe-

___ '= 3TIIMIf .MaTlepHaJIaMH npe.n:pHflTHU 060-

 :::0-6JIO'qnOrO ,II,OMOCTpOeHI15! 5IBJI5!eTC5!

-::oJBHbll\i cpe,ll,CTBOM n013 bll11eIlH5I npoH31BO-
u 0

':rt7e.lbHOCTII KOHBleuepHblx JIHH'HH OT,lJ,eJIKH

"'\ "';"be:\1HbIX 6J10KOB.

;:I..1H 3aIUHTbI aT aT)"lOc.<iJepI-IbiX ocaAKOB

::E?Y}KHble nOBepxHOCTH CTeH onpbICKHBa-
_ :- 5%-HbIM 13 °,!]JIbE\i paCTBo:pO'M rK/K-10,
a nJIHTY nOTOJIKa nOKpbIBaIDT nOJIHMepHOM

u

; eHKOll; OlXl-IaKO K013pbI H3 nJIeHKH He

:ToflKH, OHiH 6bICTPO ptBYTCH 'TIipH IBeTpe,

-=-?€CKalOTC5I Ha IMo,pose.

rOTOBbIe 6JIOKH ,meKTponep:e)1.3TOqHOii
:-e.1e:JKKOH TpaHCTIOpTHpYIOTCH Ha CKJIa,A.

TIpH nepeBO,ll,e u.exa Ila BbmycK 06'beM-

HbIX 6JIOKOB .rr.mI 9-3Ta>KHbIX ,II,O)..WB C YBe-

.11i'ieHlIOM To.lllU;HHOH CTeH aopTa HapY}K-
r-IOH OnaJIy6KH cpOpMOBOqHbIX IVIarnHH <!>.M-4

6bWH HeCKOJIbKO pa3)J.BlLlDYTbI. OpraH1l30-
BaHO npOH3BO.l1.CTBO IIe6oJibIllOrO KO.'UIqe-

CT3a .n;060PHLlX H3 e.'lHll: naHeJIell Hapy}K-
Pb!::\: CTell, mIllT' .'lOl1.>KHH, nepeKpLITnii
KOpII,lI,OpOB H :MycoporrpOBo.rr.OB. TIep,eHa-
::a.J,Ka .cp0piMOBOqHbIX MamIIII OCYII1.eCTB.TIfI-
::2.Cb 6e3 ocraHOBKH npOH31l300Jt:CTBa. 060py-

'::OBaHHe, qpe,ll,CTBa MexaHH3aIJ,HH II TeXHO-

;:OrHlleCKlle npOIJ;eCCbl Ha KOHBellepiHblX nH-

hH5IX KOMn eKTaUHHII OT)1.eJIKH 06 eMHbIX

C.l0KOB OCTaJIHCb 6e3 113MeHeHli'll,

CTpOHTeJIbCTBO 9-3TaLKHbIX 142-ImapTHp-
H::.IX ,lI,OMOB npOH3130AHTC5! no 3KcnepHMeH-

Ta.lbHOMY npoeKTY 3-245 cepHH BKP-L

<DYH.::r.aMeHTbI 31I.aHl-IH-OBaMHble C MOHO-

.1HTHbIM }Ke.rre306eToHIIbIM pocTBepKoM, na-

3e)maH t.IaCTb-HS neCYII1.HX 060eI\H-Jb1X 6JIo-

:\:013. J1H!pTOBbie maxTbI-c60PHO-MOHOJIHT-
>=::'Ie 113 KepaM3HTo6eTOHa MapKll 200, no-

u u

.-: -- !3.'IHHOJleYMa Ha BOHJlOqnOli ocnOBe.

..\lo Ta}K Ha.n;3eIl'rHOH lJaCTH ,lI,OIlWB Be-

==-:-: TIOTOqHbIMH MeTO)1.al'vLH, «c KOJIec».

-='<>: ""!b!e 6.'IORH MaccoM ,lI,O 11,5 T ,II,O-

=::-.:.::= -:"::":- -: Ha MOHTmlmyIO nJIom.a,ll,KY aB-

-''O'._}t KpA3-221 H KpA3-221B rpy-
:: -:: -':::"- '_:WC lO12 T, 060Py.n:oBaHHbJ,l\'lH
___ -=- --::--: : n.rraT<pop]'vrallm (pHc.2).
.:>.-: .:: = _ =_::: _a:OT H YCTaI-IaiB.IlHBalOT 1\10-

.:e-:__:::-:=- -:'::;:= - . I6alIIelIHbIM'H KpanaMH
_\lCK- _'_ -::: = I?Y JnO;:I.oeMHOCTb KOTOpbIX

Y3e.-:__ 2=':'':: T, H  lCK-250rpY30no,ll,'b-
e IHOC:-::': _

-

Ha  .J::;::-c.::::: .::=, ._a Ja60TaeT KOMnJIeKC-

Hafl 6:-, !r::.:::, :=::::--: ::::?"O:oma5I Bce BHJJ:bl

 lOHTmKH :X:;! ':J3J.:::r::.:::..:x pa6oT. B nep-
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>KHTeJIbHOCTb MOHTa}Ka 9-3Ta:tKHOrO 1 !.2-

KBapnI!p'Horo ,AOiMa COCTaBJISIeT 48 pa6. A:-.

T'exHHKO-3KOno.MH"tleCKHe TIOKa3aTe 1'1
,

CTOHT.eJIbCTBa TaKorO ,lI,OMa li3 OO'beMHb1X

6JIOKOB: :JKliJIaH n OIUaAb 4581,6 M
2
; 00-

IUaH (nOJIe3Ha5I) nJIOIUa.n:b 6976,2 1'1[2; <!JaK-
THqeCKaH CTOHMOCTb CTpOHTe.llbCTBa ,lI,O 13

(oe3 HIl:JKeHepHOM nOAfOTOB'KH li 6J1aroy-

CTpoHcTBa) 917,51 TbIC. py6.; CTOHMOCTb

1 'M
2 o6IUeH TIJIorn.aJI,>H :131,5 py6. 3aTlpaTbI

TpYAa Ha 1 M2 06II1.ell nJIOII1.a,ll,H 3,1 qCJL

)J,H., 13 TOM "tlHCJIe 1,9 Ha a3'BO)J!e H 1,2 Ha

c'llPOllTIJIoIUa,ll,Ke.
Ha KpaCHO,AapCKO;M LLCK BblnOJIHeHbI

neKoTopbIe pa60TbI no cOBepweHcTBoBaHHlO

npOH3BO,AC'fiBa 06 e.MHbIX 6JI-DKOB H YJIYTI-
rneHHlO 3KCnJIyaTau.HoHHbIX Ka-qeCT13 AOMOB.

3a C-ll'eT YBeJIlillIeHHH TOJIIUHHbl iBHYTPOO-

HHX 'Me:JKKBapT1HpHbIX CTeH C 50 }J,O 60 M'M

H nJIHTbI nOTOJ1Ka C 30 AO 60 MM YJIyqrnH-

JI3ICb 3'BYKOH30JII5I:LI,Ill,H, OLil.H.oiBpeMeH'HO Obln

o6.11'epqeH npou.ecc )'KJIa,ll,EIf H ynJIOTl1'emm
CMe'CH. B rp,e3YJIbTaTe YMeHbIlHIJIOCb Tpe-

II1.I1Ho06pa30Bai-IHe KepaM3HT06eToHHbIx
,

OJIOKOB.

Me>K,lI,Y nOKpbITHeM nOJIa 'H3 JIHHOJI,eYMa

Ha BOMJIO'lIiI-IOll OCHOBe li KepaIM3HTo6eTOH-
u

e

HOH n lfTOH CTaJIH YC'llPaHBaTb IUlfTOBOH

HaCTIIJI H3 ,lI,p.eBeCHOBOJIOKHHCTbIX nJIHT, qTO

n03BOJIIIJIO TaK}Ke YJIYTIll1HTb 3IBYKOli.30JIH-

UHIO nepeKpbITHH.
Ha KpaCI-IO,lI,apCKOM )J.OK BnepBble OCBO-

eHO npOH'3BO,1I:CToBO MOl-IOJIHTHbIX KepaM3H-

T0!6eTOIHHbIX 060eMHbIX 6JIOIW'B KIpbliliH

(pIllC. 3), li3 KOTOpblX 13 9-'.9Ta,lliHbIX Jl.01Max

CTaJIH coopY>KaTb TeiTIJIbill 3KCnJ1yaTHpye-

'MblH qep..n:aK. fa6a.p'HTHble pa3MepbI HaH-

60JIblllerO 06 eMHOIf.0 6.llo.Ka KiPbIIllII: .lI.JIll
-

,Ha 5.190 MIM, lIIHp'liHa 3200 MoM; iBbICOTa 13
_ u

'MeCTe HameOKliI 'Hap.y:lli:HOH CTeHO'HOH na'He-

JIll 1950 MM, a na TIlP'OTIHBOnOJIO:JKHD-H CTO-

pOHe -17.30 MM.

TIpH coo-pY:JKeHllH TemmrO llep.naxa KO-

JIIPleCTBO MOIHTamI-ILIX 9JIeMeHTOiB KpbIlIIil

YMeHbIllllJIOCb )1.0 136, T. e. B 3 pasa,

13CJICJI,CTBHe qero 3Ha.qHTeJIbHO YM€lHbWIIJIliCb

cpmm ,n03Be,n;eHH5! KpbIlll'H. (PaHee B T3-

KHX }J;OMax y;CTP aH<BamI nOJ1ynpOXO,II,HOH
lJep-.lLaK 'li3 408 MOHTa:JKHLIX 3JIeMeHTOB -

naHe.'leM, JIe>KHell .II .lI..p.)..
Y;CT'pOM'CTB'O TenJlO.ro qep.rr.aiI<a n03B'OJIU-

JIO npllMeHHTb 'OJ1:HOTpy,6H.y1O ICHcTeMY OTon-

JIeHlfH ,lJ,OMa C BepxHell pa3"B'OJI..KOM nO,AalO-
u

U

II1.eli MarHC'T,paJIH RMeCTO HHllilHeH pa3B00.-
:I<H. Or.na.rra ne06xO',lI,HM'OCTb B YCTpoMcTBe
TpalI-I-3HTHbIX ICT05!KO,B ('KOTopble pa3MeII1.a-
JIHCb 13 npOC'I'paHCTSe Me>K,II,Y 6JIO'KaMH).
'C'HH311JIHCb rrOTepH TenJla. 3.KOHOM-HfI Tpy6
'COCTaBHJIa .10,8 TbIC. M 13 rOA, YMeHbIllH-
JIOCb KOJI'H-rleCTBO KlpaH'OB fH pa:.QHaTopo;3;
CTOHMOCTb cOKpaTHJIaCb l-Ia 06II1.YIO CY.IV1'MY

17,8 TbIC. py6.
TIocJIe OKOHqaHllH peKoHcTpYKUHll uexa

o60eMHO-6JIoqI-l'oro ,IL'OMOCTpoeHHH LLCK
ero MOII1.HOCTb YBeJIIfqHTCH ,lI,O 50 TbIC' M2

0611lCH il1JIOII1.a,ll,H 13 ro.!L.

B 1974 f. 13 I\paeHo.n:ape HaMeqCHO B.Be-

CTU B 3KOnJIyaTa.IJ,HIO 3a'BO):I. 06'be.MiHO-6JIo;Q-
noro ,lI,OMo>CT;pOellH5! n.poH3BO,ll,HTeJIbHOCTbIO
1',1,2 'TbIC. M2 06II1.eM nJIOII1.a,ll,H B fO}J.. Ha

.9TOM 3a!BD-,lJ,e, npoeKT KOToporo pa3pa60TaH
rILHpOCTpo,MMaweM, npeJI,ycl\1'OT.peubI ,HeKO-

Topble HOBbIe pemeHHfI.

HanpHMep, ,lJ,JI5I CTp'OHTeJIb'CT,Ba Jl:OMOB

cepHH BKP-2 c 'pa3.TfHllHOH TIJIaHHpOBKOH

Pnc. 4. J].OM H3 oG'bel\lIIbIX 6JJOiWB
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KBapnIp H njIa.Cl'HKOi!:  aCa)J..OB Ha K3lli}I,OH

cpOpMOBOIlHOll MalllHHe, O.cHa eHiHOll I{O.M-

n"1CKTOllI CMBHHbIX Cep.rr.e[lHlUWB, MO>KHO

<i)opMOBaTb '06uCMllbIe 6JIOKH pa3H'bIX TH-

nOpa.3 1CpO'13
- }])IllI-I011 .rr.o 6 M, Illuprmoll

2,7; 3,0; 3,3 H 3,6 M.

JXJUI :yi13eJI1'JIQeIllia npoH3Bo.zUiTe..'IbH'OCTl1

qJOp\MOBO'tI.HbIX MallIHH n-pHHaTa ,lI,'13yxcTa-
JI.HliHaH TenJI013aa '06pa6oTKa: TIep13aa CTa-

AHa
- 13 CPO.plIIW13'OQH-Oll MaollIHHe nYTeM

3JI0K1'pOHafp eJ13 aCTIIf'p aJIell, ycTaHOIBJIeH'HbJx

13 cep,ll,CIlIH'HKe, .131'Opaa
- 13 Ka:Mepe 'I'YHHeJIb-

lIO.fO Tl1Ina.

06eCTIe'lJ€HHe JIHHHH KOMnJIeKTa,UHH E-

O'T.n;e.lJoKH o.6'beMHbIX 6JIO!K013 CTOJl5IP.JlbI-MH
H3)LeJ1HH'MH, HHJI:y'C'r.pHaJIbHbD1ll caHTeXHH-

Ile;CKlfM,H H 3.lJeKTpOMOHTa>KHbliMH 3a.rOTO-13-

KaMH, O'I')J..eJlOqHbl': Ui MaTepHaJIa!MH npeJI:Y-

iCJMGTpellO 'H3 6JIOKa 13cnOMOfaTe lbHbIiX

CJIY>K6 3a130,ll,a, C )XOCTa13KOH HX 13 fJIa13HbIll

npOH3.130JI!CTSeI-IHbIH Kopnyc K .pa60qHM no-

CTaiM C nO'MO blO 3,IJeKTpOKap 13 na'KeTaiX

H 'KOHTellHepax.
iB Kpacl!-IO.rr.ape npOllIeJI np'OH3-B'0 CTB01I-

HbIe .ll-C-llbITaHH5I 6JIOKO'B'03 Map-KIt

f1\'0-9390 rpY30n 'beMHOCTbIO17 T, pa3-

,pa-aoTaHEbIll rOJI013HbU1 KB fipH BaJIamOB-
C:IWM 3a1B0.rr.e OneuaiJ3TOTpancrropTa MHHa13-

TOTpa-Hcn'op'Ta PCcpCP. BJIOK0130B npek
CTa'I3J15IeT C060H HH3KopaMHbIll ,lI,BYX'OCHbIll
noJIY;lI!PHuen K alBTOM06HJIIO KpA3-2-58
C ll.IJ'OU_:r.a:.n. Oll Jl.JIIiHOH 7790 MM H IllHpwIWjj
npH He06xo'.rr.m:.wcTH ll-3MCiH5IeM'OH OT 2600

.rr.o 4200 MM, LITO .n03'I3'OJIaeT nepeB03HTb
Ha I-I:ell\l 6.IJOKH 13cex nmopa3oMep'OB. Heo.o-

X'0.!lH. 1O 0,p.raHH30BaTb cepHlmo€ npo.H3,B'O)J..-
CTI30' 3THX 6JlOK013030B H 06ecne HTb HMH

!I1pe:lI.Ul.pH5ITH5I o 6'beMI-IO-6JIOtlHOTO Jl.o-M'O-

CT:poeHHK
HMeIOTca e eHepemeHHhIe np06.lJel\lbI

13 06JIaCTH TeXHO 10rHHnpoH3'130,ll,'CTBa '0.610-

eMIHbIX 6.IJOKOIB, iIlnBbIllIeHH5I IIX Tpe HHo-
-CTOHK'OCT'H, pa3,pa6O:TKH HHi)J..ycTpHaJIbHbJX
MeTo.rr.o.n o T,lI, e,lJKH , 3a HTbl6.IJOKOB 01' aT-

M-Dic<pep.I-IbIX :B03'Jl.CllCTBHii.

IHpOMbIllIJ1eHIIOCTb cTpo-HTe.IJbHblX MaTe-

pHaJIOB eIll.e JHe 06ee-notIlIBaeT 06'beMHO-

6JIo.qHOe .rr.m.1OlcTp'0eHHe JIUCTOBbI'l'vlH H PY-
 10HHbI'MH OT,lI,eJIOqHbJ1ll,m MaTepHaJIa;Jl,1H,
npuMeHe"HHe KOTo.pbIX no3BO.IJ'lfT HClKJIIOlIilTb

MOKpbIe n.pouec'CbI npH npOH3.BO:lI.cTBe OT1I.e-

.1TQotID-ILJX pa60T Ha K'OI-fBellep.HbIx JIHHH5JX.

B ClB5ISH -c pa3BHTHeM 06'beM'HO-6Jl'0'lfHO-
fO .u.O':\.r-ocTpOeHil5I B Kpa.oH'o,ll,arpe, COlIH H

C03)J..aIJHe 1 HO'13bJX rrpe,ll,npHaTHH no npoH3-

BO.)I!C'I'BY OD'beMHblX 6JI'OKO,B B rr. rY.IJbKC-
n-wm H I1aT,HiI'OpICKe npe)1.CTaBJIaeTC5I ueJIe-

C'oo6pa3HbIM npe06pa30BaTb Kpa,cHo.rr.ap-

CKYIO r.pyrrny I(HHH3D E-HJIH a,13 IWM.i1-

.IJOK'CHLJll naYlIH9-rr.p01l3130,IJ;CT13C.I-IHbIll OTD:eJI

3TOJ'0 HHcTHTYTa 1J1O o6'bel\>1IH-0.-'6JIotIHO'MY
.LLOM'OcT'poeHHIO. OT)XeJI )XOJIEeH 3aHHMa1'b-

C5I 13onpo1CaMH c'oBepIlleHcTBoBaHHH sal130)J..-

CKOH TeXII'OJIOrHH cpopMoBaHHa, K'OM:llJIe:K-

TaUHH H OTJl.CJIKH 06'be'MHbIX 6-JIOKOB, MeTO-

.:lOB B03'I3e,)J.enH51 3JI.al-IHH -li3 HHX, a Ta;KEe
ti

OKa3aHHeM Hay-qHO-TeXiHHqeCKOH no.MO H

B OCB'OeHHH MOUJ,HO'02TH KpaCHo)Xa-pCKO'M'Y
3aBO.Jy 06Lel\.'lI-IQ-6.IJOLlJIOfO .zr:OMO'CTpOeHH5'!
,I .:lpyfllM aHaJIOrI-LqHblM TIpe,ll,iIIpHaTH5IM Ha

CeBepHO-M KaBKase.

.

12

,

KallA. TeXH. HaywA. A. JI5IX (KMCH),
UH>KeHepbI A. K. 3ABOflCKMff, A. A. OME.fIbqEHKO

(3aBo.rr. )l(EK.N'!! 1 .lI.CK-l rJIaBKHeBfopCTpOSl)

Y)],I( 624.696.123.51.012.4

'. .

HarOTOBAeOHe caHTeXHUqeCKRX

TUna "KOAnaK" B YCTallOBKax

KaURH
fJJYK

H3.fOTOI13JIeUHe MOU'OJIH'llHbIX Ee.ITe306e-

TOHHbl'X caHTe.x:Ka6H1H .B 3aBo.n;CKll'X YCJI'O-
B-M-HX Be.n;eTca no HeCKOJIbKHM TeXHOJl-O-fUqe.

C.KH McxeMaM.

Be-Cb'Ma 3cpq)eKTl1iBHbI'M aB.lJaC'Tc'a npOH3-
,BO,ZJJCT'130 ca;H;TexHIHlllCCKHX K&6UII, Ha 3aBJ-

,lI,e )KBK-,I JXCK-)I fJIaBKM-e13rOlp'CTp05I pa3-
pa.60TaHHbIX HHCTUTYTOM MIIHHT31I1.
CaHTeXKa6RHa npeACTa'BJI5IeT C06011 0610-

eMlliO-MOHOJIHTHbIH 9JIeMeHT THTIa «KOArraK»

C n,epe-TopO;,TI.IWll 'H nJIHTOH .no.lJa. P a.3lMep

-<popMyeMoro na YCTa-HO'BiKe Ko.JInaKa

I.60'5X:2i190X2300  lM, TOJIIlI.HHa CTeHOK

13HH3Y 3-5 MIM, :BiBepxy
- 4,5 MM.

CPo-pl\>W13aHHe O'CY 0CTBJIaeTCaHa 3Iwne-

pHMeHTaJIb'HO-np-OiMbIIllJIelHHLIX .yC1' aH OBKa.x

cpY.K-I JI!ofi, C03:rr,aHHbIX 11 H3rOTOBjJeH'HbIX

CineI1:HaJIHCTaMH 3aJBo)Xa 1. OTJIHIlnTeJIbHbI-
MH 0:co.6eIHHOCT5I:Mll <Po-pMYlO eHYCTaIl'OBKI1
(.pHIC. 1) aIBJI5IeT.c5I TO., IlTO ceIP.rr.eqHHKH 3a-

Kpen.lJeHbI Ha -nU6po-CTOJIe H H'MelOT orpa-
HH'lfeIl\HOe nepeMe eHHeMeE.rr.,y OCHOBa'HH-

eM H saKpen.lJeHUbIMH Ha HeM yn.apa 1H.
BH6po.CTOJ1 c IleTbI,pb;\Ol5I BH6paTo-paMH

HalnpalBJIeHiH-OfO JI.eHCTB-Ha HB-53 H,IJH B!f6-

p06.1J'0'KaMH 06eeneIlH13aeT a::\om.IJHTY)J..Y KO-

JIe:6aIIHll cep)J..eqHHK013 C 6eTOHOM, pa13HYIO
0,'2'5-0,3 MM:. JXonOJIHHTeJIbHO Ha 60Q.Tax
cpOp'MbI YCTaHa'B.IJHoBaIOT IBH6paTOpbJ HB-2L

!I10JI..rr.OH --c n.poeMO-M ,lI,JIa nponYClI<:a cep-
.rr.eqHHKOB pa-on'OJI'OEeH Ha CHHX'P0IlfH;3HP.YIO-

ti

ll:r.eH paMe H fH,lI,pOiI.I.HJIHHJIipaX H C'Oe)I.HH'CH

C HalpYEHbr: mDopTaMH f-o6pa3HbI-M-H n.po-
YIlIlliHaMH, o.6e,oneIlnBaIOLQHMH mO,ll,'be:M, 01'-

KH.rr.bIIBaI-lHe H OT,lI,eJ.IeH-He 60pTOB 0'1' cep-
.rr.e'UIRKo.B. KpOMe TOTO, BepXIHI5I IlalCTb

6o.pro,B TIO.z:r.1BHo2KJHO CBa3aHa C pa-60qHiMH
rrJIo a,ll,.I{a'MH.

.Cep,ll,eIlHHKH O'CHarueHbI C-HCTeM-aH nep'cpo..
pH'P'0Ba'HHbIX 'f1py;6 ,lI,JIf.I no.:n;a"m O:CTporo

'U . 'I.>

na:pa H X'OJIO}J..HOI1 BO)J..bI np'll HH'TeHCHBHOH

TepMo06pa6aTKe .H3,11,eJIHH H OXJIa>K.rr.eHHII.

;Bce 9TO n03B'OJIHJIO. 06eC!IIeqHTb -O)XHOlBpe-

MemryIO BbI"rrpeC'COBIK'Y H .paCITIaJIy6[{y Hs'.rr.e-

JlHI\ nOBbI-CHTb npOJ-I3BOJJ.HTe.IJbH()I.cTb YCTa-
IfOBilm H Ka'lfeCTBO npO)XYKUHH.
Pa60TaeT )"CT3IHOBIKa c.lJe,11,YlOUHI:M 06pa-

30M.

B UC.XO'Jl.HOM tTIOJIO>KeHHH 6o.pTa 3a'KpbITbJ.
o.cB06'OE.ir.aIOT CTaEHbIe BHHTbI -n nO)J...!I.OH
C :rrO'MO bIO rUJl..pCJllJ..HJIHI-I.1J..P()lB nO)J..HHMalOT
IIa 300 :MM. lJepe.3 mapHHpbI oM npoymmlbI
OH rrepe,ll,aeT 60pTaM nO'CTynaTeJIl:iHOe ,.'J,BH'-

}KeHH-e, 'TH'rH OTKJI'OHaIOT 60pTa Ha 3a,,:r.a1-I-

HbIll 01' BepTHKaJIH y,rM. B TaK'OM nOJIO>Ke-

1H1H 13 uaqaJIe UHlKJIa 60pTa qmKCilpYlOT
ynopoM, nOCJIe 'Llero LI-HCT5l'T H OIa3bJBalOT

pa60QHe rr013epXHOCTH 60'pTOB H ce.p,.'J,eIlHH-
ti

KGB H YCTanaBJ1HIBaIOT aplMaTypHblH Kap-
Kac. 3aTeM yno,p y6npaIOT, npH 06paTiHO:\l
xo;:r.e rHJI.rpOUHJIHH-)XpOB onYCKaIOT rrO,.'J,.)J..OH

H3 CTOHKH, 6apTa aBTOMaTHqeCKH 3a'Kpbl-
BaIOT H <p'l-LOKH-pYIOT CTa>KHbIMH BHiHTa 1H.

CPO'P'MY 3anOJIHaIOT 6eTOHHOH CM6CbIO H yn-
,IJOTH5IIOT ee. OT'KPbITYIO nOBepXHOCTb H3-

Jl.eJIH5J 3aKI])brBaIOT KpbIIlIKOH.

I ABTopCKoe cBH,neTeJIbCTBO N 436744 Ha nM5I

3aBoikKoro A. K., OMeJIb'IeHKo A. A. orry6JIH-
KOBaHO B E. 11. N 27, 1974 r.

,B COOT,BeT'CTBHH C pe>K,HoMO'M TepMoo6pa-
60TKH 13 cep,ll,eHIlHKH nO,ll,aIOT OCTpbIH nap,
a 3aTeM XO.1JO.!lHYlO BO.n;y. OOB06oEJl.alO'I
C'f:5I>KI-IbJe HHHTbI H fH.rr.PO'UH.lJllI-I.n;p.aMU nOk

rHHMaIOT nO;Jl.)J..OH H qm:KOH,PYlOT Yill'Opa,]l,H.
(I<OIl-eu UHKJIa). HpOHC'XO..lLHT air'I'OMaTHtle-
C,Ka5I BbmpeCCOBKa .HsAe.IJHa, 6o.pTa paCKpLl-
BaIO'I'CH, C TIOMO bIOn::pa-Ha n3-)XeJI!ie CiHH'

MaIOT C YCTaHOB'KH H no.n;alOT Ha nO:CTh

K'OtM-TIJIeKTaUHH H ..n;O'HOJ!,KH.

TCXHHqeCKaR xapaKTepHcTHKa YCTaHQBKH
4>YK-l JI/n

ra6apnTHbIC pasMepbl C HaCTHJIOM, 10.1:

,nJIHHa . . . . . .
3200

lllnpnHa . . . . .. 2600
DI>ICOTa . . . . . . . .. 3800

YCT8HOBJIeHH8H MOlU,HOCTb, KBT . . ..
16

MaKCHMaJIbHOe rn,npaBJlHqeCKOe ,naBJIeHHe,
Krc/cM2

. . . . , . . . . . .. 75
'-1acToT8 KOJIe68Hnii BH6poCTOJIa, KOJIe6/
MHH . . . . . . .. . '. . . . 3000

AMrrJ]HTy,na HarrpaBJIeIlIlblX KOJIe6aHHfi, MM TJ,O 0,_
 orrycKaeilwe ,l.(aBJIeHHe napa, KrclcM2

. 0,5
M.acca C HaCTHJIOM, Kr . . . . ..

14 ODe

Dpon3Bo,l.(HTeJIbHOcTb. Hs,neJIlm/cMeHY. 2

TeXHOJIOfHHeCKa5I CXCMa [JPO'H3BO;TI.CiB:
caHTeXHHqeCKHX Ka6HH (pH'C. 2) iI1lpe..n:cTa'B-
J1HeT C060ll JIHHHH no H3rOTOBJICHHlO KO.l'

naKOiB, H3fOTOBJIeHHlO nO.n.JJ;OImB, a TaK)K-

OT-,lI,eJIKH H KOM'nJIeiKTaUHH. ;S,ee o60PY)Xc
I3aI-IHe XOpOIlllO BiI1RCbJiJ3aeT'Ca 13 T1IiTI'QlBbI

npoJ1eTbI 'llIHpRI-I'OH 1-8 'M pa3JIHQHOH -,lI,.IJ.HHb-

C OToMCTKOii JIO,Jl.Kp81HOBbIX 6aJIOK 8,15 M

BbIlUe. ECJIH AJIl1'Ha uexa 60JIee 100 M, JII .

IIilH no H3'rOTOBJIenHIO KO.IJ.naiKOS H no.n.)Xc
IIOB pa3'MeIll.aIOTCa na'paJIJIeJIbHD- no IlIHPH

...

lie n.pOJIeTa, a KOII'13eU€lpbI JI.OBO)XKH paone
Jra.raIO'T 'B OCTa:BmeH'CH IlaCTH uexa. B u,c
xax MeBbIlIeH ,lI,JIHEbI JIHHHH no H.3'f'OTOBJIe

BRIO I\'OJIinaKO"B H [JO,Jl.JI.OHOB pa3iMewaIfJ
BJJ:OJIb O,ll,iJIOrO pa:.u.a KOJIOH.H, a KOHBeHe:
.QOi130:)XIKH - BJJ,OJIb  pyroropMa.

J1HHH5I no H3rOTOBJIeHHIO KO.'InaKO:

(,pHC. 3) .cOCTOHT H3 KOMMYHHKa\u,HO.HHOof1..
yqaCTKa (Y3JIa) H -ceMH cpO'pMYIOllI,.lLX YCTa.
HOIBOK, 3a.rJ1y6,;yeHHbIx 13 npHHMOK. .f1pw
 WKHMeeT Y.KJIOH B CTOp'OHY IWMMYUHK2.
UHOHHOfO Y3JIa ,lI,JI.5I CTOKa H cQ'O.pa npOJI!!-
TOll BO)1.bl H KOH,lI,c,H,caTa. YCTp-ollCTiJ30 np!:
.H:\IKa n03.BO.IJ5IeT yn-pOCTHTb c60p OTXO.rr.O 

ynpocTHTb KO'M'MYHH!KaUHOHHbIe pa3.B'O,lI,K:_
y.1yqmHTb 016CJI'Y)KHBaUHe y.cTaUOB01..:
Y:'.IeHbIlIllTb IlIYM H nOBbIcnTb 06 ylO.I{YJIi:
TYPY .npOH3Bo.n:cTBa.

CPo.p'MYIO He YCTano13KH pac:nOJIOEeI-r
<Jepe3 Ka>K,lI,ble 6 1M, LITO n03B.QoJIaeT yc-

,P'OHTb MeE')X.y HHiMH npoeMbl )XJIH o60pa _

 a.lJeH'H5I?'f.XO,1J;OB, 06CJlYJK'J1I13aHH5I H 'me

KH HU>KHeH qaCTH :yiCTaHOiBKH.
OT KOM'!vlYHH:KaLHfOIHHOI'O YJ'la'CTIKa B)XO:;.

ti

npH5IMKa.c O)XiHOH CTOpOHbI ,nP'O.IJO>KC'W
MarHCTpa.IJbHbIe Tpy;6onpOB'O,ll,bI .llJI5I JIO.il,c

tIH na'pa, 'BOJI.bI, rH:.lI.paBJIHKH, JIHHHH 3J.ICIlC

p-on'P'OBO,ll,KH, a iC :LI.pyroH CTOpCHbI no.rr.ae7

C5I oKOH,lI,eH'CaT, CMa3Ka H B03)XYX.

Ka )J..a5J na,pa YCTa'HOIBO'K o60py.n;OBaH_
b ti

oBepxy n0iJ300jpOTHOH YK00HHOH, Ha KOTO'pC

pa3MewaeT.C5I CK'pe60K ,lI,J1a IlHCTiKH H y.n.o-.:::
Ka ,lI,.IJ5l CMa3KH <pOpM. OCHOBHa5I tmCTKa



;!O.lbHblll pa3pC3 yCTaBoBKII $YK-I

"'--'-::: : _  <:::'r:.o;:EaH ona:ly6Ka; 3 - no,ll.-

_ =?.::.::a eE:-; 5 - BH!JpocTon; 6 - napo-

_=:: ::::.:-;;::e.-r'.,.:;:aH CHCTe la; 7 - KOH,lI.eHca-

; ._= :-;:.a: 8 - 1'lI;I.paBJIif'I,:;cKaH cnCTeMa;

--,,::,=-. :r:;: ifi yrrop; 10 - nYJIbT ynpaB,lJe-
_

--

::zxPOHE3aTop; 12 - orropHaH paMa;
--.

-:
-=- paoo'!aH rrJ10w;a,ll.Ka; 15 - cep-

=-"-.: ::'::TaHOBKH se,ll,CTC51 C ypOBII5l BCpX-

;::.
-

"'--:<!X fi.lIOIll a,ll,OK.

_
u

'=-':3.:eHI-Ie JIFflmeH H y.CTaHO-BI{a:Ml1 ocy-

__  .lqeTC51 co oeneUHaJIbHblX nYJIbT'OB,

.,. _

-

_ C! a Ka:>K,lI,ble )1.LBe YCT,3HOBKH.

-=- _x... .....lorH51 npouecca H3rOTOBJIeH-H51 ca-

_ _ _-::::J-TeXHWle-CKHX Ka6ilH npe.n.ycMaT11)H-
__-=: =  :: reHeHHe6eTOIra MapKH 200 cO'caJ:l-

-

.

::

-

:::vca 3-4 'C:M. COCTa'B 6eToHa: Ille-

_ -.::, (j:p"aKUHH 5-10 'MM -1350 Kr, necO'K

: )! :. -';e lKpynH'OCTU 1,7-630 Kr, Ll,eMeHT

_ .:...> 400--380 LH;r, BO;1J.a - 170 I\.r,

-=-_  :\.- 25 J1-

=::,ouecce II:pHI'OTo.BJIeHH51 6eTQlla B Ka-

=::.:-:=e YCKO,p11Te.Jl51 'I\Bep.n.eHH51 H'ClIIOJI:b3yeT-
= :.a6aBIw HHK (HHTpHT HHTpaT K3JIb-

== )B BH,lI,e BO,ll,51HOrO  aC'f1BOpa25-30-

_ ::eHTHoH !K'OHUeHTpa-UHll; IE nepeC;qeTe
-

::-.-xoe BeIlleCTBO OHa COCraBJI,51Cr 2-

)laeCbI ueaV[eHTa. HHK He 'BbI3bI,BaeT

::.. -=-;W3HI1 ap'MarypbI, YJIyqmaeT CT.pYIny.py
-:OHa.

06op-a;q,H!Bae 1O'CTbYCTaHoBOK COCTaBJI51-

.,. -: 2 UHKJIa B cMeHy.

=--<-_.1 1131'OTOBJIeHHH OJl.HOrO KOJInaKa.

=-
-

;:1'OTOBKa cpOpMbl
-;::,)!OBaHlIe .......

=- ::;;'beM TCllmepaTypbl .

':30TepMlI'leClmfi np01'peB
-

x.lajK,lI.eHHe .

 aCrraJIy6Ka.

MIIH:

.. .

40
10
90
70
20
ao-. .

. .

I1To1'o 4'1

411CTKa H y60piKa yx:raUOBaK Be.rr.erC5l

: ?e61{a'MHc y.n:JI11HeHHOH 'PY1.J'KOH-r.py6KoH,
"le;:>e3 KOTOpYIIO IIOJ('aeT'CH OKaTbIH 'B03.n:Y .

C:\la3bI,BaIOT HX GoM;YJIb'CllOHHOH CMaSKOll

03-2, KOTOpa5I rWIl ,lI,atBJI€HHeM nO,ll,aeTC51

3 y.:r:OLJKY H pa36pbl3.r:UBaeTC51 B03.lI:YUIHOll
?o,PCYHKOll.
B .paCKpbI'TYlO CPOP'MY onYCKaIOT npon-

?aHCTBeHHbIll  apKaCC HaBemeHH-OH ,lJ,Bep-
"iOH IrOP06IWH 11 06paMJI5lIOII.J.ll:M11 paMKa-
 .mCaHreXHHLl60KHX np'Oe'MOB. Ka:pKaC CO-

6HpalOT ilIa KOH:1J.YI<TOpe U3 nJIOCKHX eCTOK

:1)'TeM OT['H6a EX CB060,ll,HbIX KOtHUOB 1303-

.le Yr.'IOiB iKOHilI.Y,KTO,pa 11 ,1J,O.rrOJIHHTeJIbHO

:IOJIBH'3bIBalOT n.p'a.BOJIOKOll.
3a.KpbITa51 cpop' la <pilKCll'pye1'C51 CT51}K-

?bHIlI 60JITa'MH, YCTaHOBJIeHHbnm Ha YiPOB-
tfe RepXIIHX pa60lIHx n,1JOIlla,1I;OK.

ECTOHH'Y10 CMCCb YKJIa,1J,LI.BaIOT C IIO-

'!DIUbIO cneun3-JIbIIOll McpnOll Bu6po6a.)1.bH
.:: perYJIHpyeMoH rerrKOH.  hOTCilIOc06 HI!-

.151eTCf! C3'ML[M MaHeBpeHtHbIM II 9KOIHOM II,q-

PUC. 3. TexHo.1101'H'lCCKaSl JHllIllSl C YC1-ano'BKar.HI

4>YK-I .'J/n. Y'IaCTO!( fl,JIS! l! roTQB.l1 HU KO.l0a,-

li:OB II nOAAoHon

1
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PHC. 2. TexIJOJI01'H'ICCKaSl cxeMa l\exa
'

1 _ JlRHHH no H31'OTOiBJIeHHIO KOJIrra'KOB; 11 - JI'HHH51 rro H31'OTOB::reH1UO nOMoHoB;

III _ JIHHlHI OT,lI.e..1KH H KOMIIJIcKTal\HII caHTeXKa6H!i; 1 - Ko n1YH!lKal\HOHHblii

Y3eJ1; 2 _ CPOp 1YIOW;He YCTaHoBKH <PYK.-l .'l/rr; 3 - KOH.'1.YKTOP C60PKH rrpoCTpaH-

2.l'BeHHbIX KapKacoB; 4 - rrpo lejKyrO'L'iblfi CKJIa,ll. CTK.; 5 - nponapo'!Hble KaMcpbI

rrO.rr..::LDtIOB; 6 - 3aTHpO'l;-;a51 )laillH:!a: 7 - B3:6poCTO.1; 8 - CTe.1::raJK 1:1:.'151 nOMQ-

HOB; 9 _ CTane.151 C60PK3: KO.1rraKOB C nO.J..J.OHa iH; 10 - CK:Ia,ll. BaHH H caHTex-

HH'leCK01'O 060PY,lI.OBaHl1H; 11 - KO Befiep ;T.OBO;J;KE; 12 - 3 Ha CKJIa,ll.!IpOBaHIIH

OT,lI.e.To'!HbIX )1aTepHa.1oB; 13 - Bb!B03EaH Te.leEKa
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L npO,J,O.lbHblll pa3pC3 yCTaHoBKIl «J>YK-I
-
-'

_::2; 2 - HapY»:HaR orra;'Iy6Ka; 3 - rro.n-
.::=; -

-  YH;J;a !eHT;5 - BH5pocroJ1; 6 - rrapo-
-.:. -:--:: '-::--e;J;e.1HTe.iIbHaH CHcTeMa; 7 - KOH)(enCa-

=-=::o-;;aH c:[cTe Ia; 8 - rH)(paBJIH'leCKaR CIiCTe!\1a;
-  EKCHPYIDm;Hfi yrrop; 10 - nYJIbT YIIpaBnc-

-

-

CHHxpoIIH3aTop; 12 - orropHafl pallw;
-

---c-a; 14 - pa60IJaH rrJIOm;a,!l.Ka; 15 - cep-
I"":

'*-

-3.n:a YCTaH'OB:K-H .Be)1,eTC5I C ypOBH5I BepX-
.-

-=::. '-'aOo-[HIX IIJIOru.a)1,OK.

 -=,:,'aB<1eHHeJIIfHHeH H YC'TaIIOmmMH OCY-
--=-- T"3.15IeTC5I co CrreIJ;HaJIbiHbIX nYJIbT'OB,
:.:::oro Ha KaLK,lI,ble )J,IBe YCTaHOBKH.
 eXHOJIOrH5I npo eccaH3fOTO£JIeHH5I ca-

-===-E:JHO-TeXHH;qeCJmx Ka6'ilH npe.rr.YCMa'f1pH-
:= 2.;;:- -:IpHMeHelme 6eTOHa Map.KH 200 C Ocal,!];-

  :: oHy.ca3-4 CM. COCTa'B 6eTOHa: IQe-
-

--:b <p-pa'KIJ;HH 5-10 !viM -1350 ,!\T, necm;:

: :!.!:01Y.'IeM Kpy.nHocTH 1,7-630 I{r, IJ;eMe1IT
:- Gr 400-380 Kr, Bo,U.a -170 Kr,

= : :-iK - 2-5 ,11.

3 npo:u.e.coe IIPH,fOTo.BJIeHiUl 6eToHa n Ka-

-  :-3eYCKOlpHTCJI5I T,Bep,ll,eHil5I H:CiIIOJI'b3yeT-
:c ;:w6a'BKa HHK (HIfTpHT H-liTpaT KaJIb-

= q)B BH)1,e BO)1,5IHOro paCT.BOpa 25-30-
- = eHTHoH oH:u.eHTpanHH; B nepec cTe
--::. cvxoe BeIQeCTBO OHa c'aCTaBJI'5IeT 2 
3' ;IaccbI IJ;eMeH'Ta. HHK He -BbI3bI,BaeT
i:. ':'?03H-H apM8'TypbI, y.nY[IllIaeT -CT,PYKTY,PY
:-:-OHa.

060p.alllWBael\WCTb YCTaHOBOK COCTaBJI5I-
- 2 IJ;HKJIa B CM6H'Y_

:.:_"., H3rOTOD.'lCHIHI O,!l.HOro KO.TJ:naKa,
:: -'.::;:rOTOBKa !jJOPMbI
 :nroBaHHe ..

_ . . . .

::- -

'::'be I TeI>lIIepaTYPbI .
- -

c-repMHtlecKHH nporpeB
.-:an<,iI.eHHe _

:'2 :::i1a.'ly6I<a

!'rIHI!:
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I1Toro

lj}fCTKa H y60pKa ycra'IIQBOK Be}J.eTC5I
- ;>e6Ka'MH C YJlJIHHClI-IHOH PYlfKOH-T.py6KOt'I,
-

::>e3 KOTOpy,IO nOJ1;:aeTC5I CJKaTbIH 'BO.3,QYX.
C!- a3bl'BaIOT fiX 3MYJlb'CHOHHOH CMa3Koii
03-2, KOTOpa5I 710)1, )1,<i'BJIiCHH6M nO)1,aeTC5I
3 2' OtIKY H pa36pbI3fUBaeTC5I B03,D;'YlliHOH
-=- -'::JCVHKOH.
- - -

3 paOKpbI'TYIO <POPMY o;nYCI{aIOT npoCT-
-

::-::CTBeHHbIH ImpKa'c C H3BellleHH-oii )1,'Bep-
--:' 2 Kopo6KOH H 06paMJI5IIOIQln,m paJl.ma-

_: CaI-ITeXI-IHqeClm:x np05MoB. KapKac co-

:.::?aIOT \I-Ia KOlI:,[(Yl<:T0PC H3 nJIOCKilX ceTOK

=Y7e I 0T.rn6a -il,X CB06o)1,HbIX KOHnOB B03-
\T.l0B IKOn1LYKTopa H )1,OnOJIHHTe.%HO

--::-':;:B5I3bIBaIOT .np'OBOJIOKOH.

3aKpbITa5I <p0p'}Ia <pilKeHpyerc5I CT5DK-
-::- -":r 60JITa'MH, YCTaHOBJIeHHbI'M-H Ha YlPOB-

3epXIII1X pa60QHX n.!loru.a)1,OK.

JeTOHH'YIO C:\oIeCb YK.!1a)1,bI.BaIOT c no-

;:::bIO crreIJ;pla'.!lhHoHMcpnoiI Bu6po6a,,D;bI1
 ery..1Hpye'M0I1 TeIIKoH. 3TOT C'noco6 5Ifl-

-::- :-2H ca:\1LlM M3IIeBpeHlIIbIM H 3KOI fO l1oII-

+-
-. 3. TeXHOJIOnl'lCCKan JIHHIHI c YCTanoBKaMu

]0 1\-1 .1 'II. Y'IaCTOK ! JIS! JnrQTon.rlt;flUfj KO.nla,-
. 3 H nO.:In;OHOn
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Pnc. 2. TexfJOJIOrUIJeCKasr CXCMa u;exa ,

1- iJlHlIHSI rro -H3rOTOIBJIeHHID KOJIrra'KO!B; II - JI'HHHH no H3rOTOB.1cmUQ JIO,iJJlOH'OB;III - JIHHHH OTJJ;eJIKH H KO mJIeKTau;mI caHTCXKa6H:i; 1 - KOMMY!-IHKaU;IIOHHbIH
Y3eJI; 2 -!jJOpMYIDm;He YCTaHoBKH {PYK.-l JI/rr; 3 - KOH.J.YKTOP C60PKH npocTpaIl-
C'fiBeHHbIX =Ka-pKaC()B; 4 - rrpoMe>KyroqHblfi CKJIa.n CTK.; 5 - npOIIapO'1Hble Ka!MepbI
rroMoHoB; 6 - 3aTIIpO"IHa51 Mamm:;Ha; 7 - 'BII6poCTO.rr; 8 - CTe..1JIa:>K ,ZJ:,151 rroMo-
!lOB; 9 - CTanCJIR C60PKH KOJI1I3K-QiB C IIo.n.n;OHal\lII; 10 - CK.la.n BaHH II caHTCX-
I1H"lICCIKo.ro o6oPy;nOJJaHH5I; 11 - KO'I-IrBeiie_p JI.OBOJI.KH; 12 - 30Ha cK.1a.nHpoBamIfl
OTJI.en.QtI.HbIX Ma.TcpHa.'IOB; 13 - BblB03IIaH TeJIe»:Ka
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Pnc. 4. rpacllHK TepMoo6pa6oTKH

HblM. O.nHOBp,eMe.HHO .c Bbl.naiQeH 6eT'OH'a.
BiKJIIO"qa'eTCH BH6pOCTOJI .H 60KOBbIe BH6pa-
:rOpbI. BiHJ6pa,lJJliH InpDHCXD.n'liT B cpe,ll,HeM
4-5 'Mli'H, a 3aTeM ne,px R3.ne.1HH YKpbIBa-
lOT pe3HHQlBbIM IKOBpliKDM.

TepMo06pa16oTtKa .Be,ll,eTCH nalp,O'M, 'II DJL a-

BaeMbIM ,B npDCT,paillcT,Bo c€jp.ne'llHHKO.B.
J],aBJIeHne napa B nO)l'HO.n;HmCM IWJIJICKTO-

Ipe B npe.zr.eJIax 1 a;Tli nD,lI,.n;ep.>KliBae'I1CH pe-
rY.'I5fTOpOM .n;aB.T[,eHH5I ,llIpHMDTO JteHcTBH5I
25q - lOH)K <<ITIDCJIe ce605I>>. Ilo,ll,3'lI,a rralp3.
iK YCTaHOBKaM' DcymeCTiBJUreTC5I lIepe3 JtpDC-
,CeJIb'HbIe llIaH,6bI B nepHOJ{ HarpeBa n H30-

Tep'MlfllIecKoH BbI.l1.ep}KKli. J],aBJIeHHe B ne-

pH'D.n; HaiT'peBa 'no!/;JL,e,p>KH'BaeTCH.:B ,n:pc:.n;eJIax
0,4-0,45 a'Tli, a npH H30TBpMHqeCKOH Bbt-

,lI,ep*Ke 0,,25: 0,30 aTH, qeM o6ecne"-IHBaeT-
.. ..

CH 3a..naHHbIH Te'MonepaTypHbIH pe}KliM
('puc. 4).

OT'BO.n; B03,l1,yxa H Ko.HD:eHcaTa ocymeCT-
BJI5IeTC5I qepe3 Cnen;liaJIbHbIH rH)J,p03aTBop'
'llTO'6bI MOMHD 6bIJID npoli3BD)J,HTb qHCTKY
li cMa3KY cep.n;eqHHKOiB, (!IX He06xo.nm.1O
6hI'CTpD - B TCqeHHe 10--15 MHH - OXJIa-

.n;HTb)]:o. 45-50°C. J],.1JH .9cpcpCKT'H\BHOrO
DXJIa1K}J;eHIiH CepJ1:elIiHH:KOB B TelICi!IHe 5 MllH

no. ne,p,cpopHpasaHHbIM Tpy6aM IIDCJIe 0.1'-

KJIID eHllH napa IIo.naeTC5I lID )J,aBJIeHHeM
XDJIO,ll,Ha5I Bo,Ua. CTeKaSi IIa 'CTeHoKaM cep-
.ne'tJH.HKOB, I3'D;'J;a OXJIaM.naeT 'HX. OKoHlIa-
'I'eJIbHo.e OCTbIBaIme .no. T'pe6Y0MoH TeMne-

paT.ypbl npOJ1.Cxa.nHT B eCTeC'I'BeHHblX YCJIO-
B'HHX.

J1nc.1Jc OXJI3M.!I.eHHH ce,p.n:el!HHKDB BO,ll,OH
rrpDH3'BO}I:HTC.5I ,BbIinpecc-oBKa KaJIITaKa Ha

2'50-300 MM. B TaKOM nOJIo.MeUHli KOJI,n3K

OXJIa>K,lI,aeTC5I B TeqeHHe 10-,15 MHH li CHIi-

MaeTC5I M'DCTOBbIM KpaHoM c nDMo.Il{blO ca-

MOl{eHTplip'YJOIUeHcH TpaBepcbI. Pa J1aJIY-
601lIHa5I n,p'OlIHOCTb 6eToHa 65-80 KfC/cM2
npH TeMne'paType 1I3.neJIHH 50-60°C. qe-

pe3 cynm npe6bIiBaHH5I caHTeXHHtJeCilWH Ka-

6HHbI B l{exe ITipOtJHOCTb 6eToHa B03,pa,cra-
2T .lW 1'20-130 Kre/c'':o/12.
JImm5I TIO 1I3rDTDoBJIeHHIO nO.lL,IJ:01H'OB

:: e;:r,CTaBJIHeT co6aH 'a6bItJH'YIO ar.pcraTHo-
:: :O'!1HYIO JIllHUIO, oCHarueHH.y1O eraUHDHapo
;::: -:.,-, H nDCTal:\1H .nJI5I lllo.nrOT'DBKH <pOPM,
E=-POCTOJID'M, sanlp'o:qHOH MaIllHHDH H

::::- :::c. )QqHbI H1KaMepaMH. TIO.!I.)J,'OHbI <j>opo
 =,""':('-=- 3 OJLHIHapHbIX .paCKpbrBaIOII1'HXC5I QJapo

 .2.X B J:OJIOMCiHHH «JIlil{DM EHH3», C ilpC)J,-
Ba"':=:21b 0YJIO}KeH.HDH _ MeTJIaX:CKo.H nJIliT-

KOIL A:' faTypHbIH Ka'pKac - npocTpancT-
BeHEb"i: c npHBap.eHHbIMH sa,KJIa.lUlbIMll ,1!e-
T a.runiH.

14

PaCnaJIy6KY H3.zr.eJlHH npo.li3!Bo.,lI,5IT 3a .lI::Be

1'Opl{DoBble M'DHTa)KHbI,e neTJIH, 3aTeM rOTO-

EbIe no..lL.n;DHbI CKJIa)J,HPYIOTC5I Ha IIpOMe}KY-
TOlIHD'M CTeJIJIa)Ke B BepTHKaJIbHo.M nOJIO-

MeHEH.

.G6opKa K'OJInaKa C IIo..n;.nOHOM Be)J,eTC5I
"

Ha cnel{liaJIbHbIX rrO,CTax 11.Hll Ha K'OHBene-

pe ,lI,DED,lI,Kll, ll.'IaCTllHqaTbIe HaKJIa)J;J<ll 3a-

KJIa)J,I-IhIX JLeTaJIeH KOJInaKa II IIOJUI.OHa OBa-

pHBaJOT B .zr.eCIITll TOlIKax. l(aHBeHep ,lI,OBD.lL-
KH - u:enHoH, TeJIC)KeqHbIH, 'HenpepbIBRorD
.zr.eHCT.BHH Ha 32 IIDCTa iC lIeTblpb'MSI TeJIe>K-

KaMH IIDJI. KaM)J,YIO caHTcxKa.6lliHY. 3JI.eCb
rrpOll3BO,ll,HT YCTaH,o.BKY BaHHbI, MaHTll,PYIOT
caHTeXHHlIeOEHe 'pa3Ba.n;KH, sa.zr.eJIbI'BaIOT

O'IlBepCTHH H 3aKJIa.n;HbIe .neTaJI ll, a T3JK}Ke

3JIe.KTponpOBO)J,:KY B na3ax li HHlliax CTeH,
BblmOJIHHIOT C'I'o.JI5IpHbIe pa60TbI, mnaKJIeB-

KY H qaCTHlIlHD MaJI5IpHble pa60TbI.
HDBa5I TeXHOJIOrlitJeCKa5I JIllHH5I c YCTa-

lliO'BKaMH cpYl(-1 JIjII .nJI5I HsroTDBJIeHH5I

MOHo.JIllTHhIX Me.1Je306eToHHbIX caHTCXHH-

lIeCKHX Ka6llH THna «KOJIinaK» 06eCneqli'BaeT
nQ:EbImeHHC npDu3Bo)J,llTeJIbHDCTH Tpy.n:a li

o6aPY,ll,OBaHHH 3a CtJeT pal{llOHaJIbH'Ofo
KOHCTPYKTHBHO.rO peIlleHli5I, aBTDMa'J'iH'IIe-

CKOM BblnpeCCOBKll II paCnaJIy6KH li3.neJIllH,
..

K'pa'IlKOEpeMeH OH IIO.zr.fOTOBKli YCTaHOBKH,
YIIWa,.lI:KH 6eTOHa C IIOMOrublO OTIeU:HaJIbHO-'
ro 6YHKe.pa c perYJIlllpyeMoH Teq.KOH BbI.n;a.qH
6eTo.Ha.

3a CtJeT HHTenCRBHOH BH6pal{Hll CepJLelI-
HliKOB, YCTaHOBJIeH'HbIX Ha iBH6poCTOJIe,
)'IMeHblliaeTCII paCXDJI. l{eMeHTa Ha 6eTOH
Ma.pKli 200 C oca,lJ.Ko.H KDHy,ca 3--4 Of .

B pe3'YJIbTaTe npuMeHeHH5I CPOpcHp'oBaH-
Horo peMHiMa T€1pMOo6pa6DTKli, }ImCTKoti
6eToHHoH CM-eCH, XHMHqeCIWH )J,06aBKH
HHl( H BO)I,HHOro OXJIa*.neHli5I cep.n;eqI-m-
KOB y.n;aJIOCb ytBeJIHtIHTb D6DpatJliBaeMoCTb
YCTaHOBKH. Ha llieCTli YCTaHDBKax .nDCTllr-

HYTa cTa6llJIbHa5I npOli3BO,ll,HTeJIhHO'cTb-
34 caHTeXHHtJeCKHX I{a6liH B CYTKli.

TIpHMeHeHlie yC'raHDBKll IIo.3BOJIHJI'0 YJIyq-
lliliTb YCJIOBliH TPy.zr.a, ynpDcTliTb 'D6cJIY-
Mli'BaIme li YII,paBJIeHHe, 06JICrtJHTb pacna-
JIy6KY, C60PKY H pa3'60,pKY, ,o6eCneQHTb
BhInOJIHeHHe n.pDTllBVIIIYMHhIX II npoTHBa-
BH6pal{HOHMbIX MeponpHIITHH'

SbIIBO)I,bI

HaBaH JIHHHH )I,JIH H3rDTo.'BJIeHHH caHTex-

Hll eCKHX Ka6HH nD3BDJIHJIa Y.BeJIllqUTb
DOO,patJllBaeM'ocTb YCTaHD'BKli, YMeHbIllllTb
Tpy.n;oeMKDCTb H3rDTaBJIe.HHH caHHTapHD-
TeXHHLleCKHX iKa6HH, nOBblCHTb Ky'JIbTYPY
il1pOH3BOJLCTBa H YJIyqlliUTb YCJIOoBH5I Tpy.rr:a
cpDpMQ.BmHKoB H a6CJIYMllBalOmero IIepco-
iHaJIa. J1IlIHlll5I y,ll,OBJIeTBDpHeT COBlp.eMGHHbI I
Tpe6DBaHHflM Te HHqeCKOH3CTeTH H.

.

Hall. TeXOT,lI,eJla rJlaBKaBMHHKYPOPT 

Y.D,K 69.057.124(479.2)

o npHMeUeHHB 06 eM

3aiJJ.aqy pa3BHTI15I H paClliHipeHH5I SDHbI

Ka;BK3'3'OI{HX MHI-IepaJIb'HbIX BOJJ; l r.o.>KH'O o,cy-
Il{6CT.HHTb TOJIblK:O nYTeM CT,pDHTeJIbCTtBa
KpymlbIx caHaT-opHbIX ,KQ.M.JIJIeJ.\)OOB c np.u-
MemeHH6M HaHBbICilieH CTeneHH IiH,lI,YCTPH-
a.J1H3aa.UJ:ll npDli3B'O)J,CTBa.

UeHTpaJIblHbIH C'OBeT no. Yillpa'BJIe'HlllO KY-
popTa'MH .nPOCP'C'OI03,OE, Mm11IrpOM'CTpoA
CGCP H DHI1113Il JIetle6HbIX H KY'P'OPT-
HbIX 3)J,aHliM npllHHJIli peilleHue IT HMeHllTb
.n;JI5I IOOaJIb'HbIX KopnYOOB a6'b€lMHble lKepaM-
3liT,06eTOHHble ,6JIOKll nDJIIH'OH 3aIBO.rl'C OH
nDTOBHOCTH. lI.HI1H3:Il JIeq,e6HhIX H KY-
po.pTHbIX s.n;aHliH pa3.paG-OTaJI np-oeKT )J,e-
TaJIMIJOH ,nJIa'HHpOB-KH !HOBOll KYP-oPl1H'OH 30-

HbI Ha 14 THC. qeJloBeK na IOf'oO-BQlCT'OqH,OM

OK.IJOHe r. MamYiK :B IlHTliI1opclKe.
OnaJIbIIble KoplllY1ca IIpOeKTlI\pYIOTCII li3

'06'bC' HlbIX 6J1'0,KOB, Iw,pnyca CTOJI'OBbIX H

6aJIbHeDJIOrIftIecKHx CO-oPYMC'HHH sa:np-oeK-
THp'OBaJHbI 00. C60PHhI'MH MeJIeso:6e'1'OHHbIMH
KapKacaMll.

Onen;HaJIhHD )I,JIH  aHH'Dro.rrpoel{T3 pa3-
pa60TafHbI D6'be:MmhIe 6JI'OKH llillpH'HOH
3,32 M H .Bbl,COT,OH 3 M B qIIfCTt01'e (.3,6X
X3,3 M B OC5IX KOHCTPYKUliH) .nJI5I c.naJlb-
HhIX .KOprrycoB caHaTOpHH. OnpoeKTliIp'oBa-
HO TPH TTIIIa 6JIOK-Ku:vmaT (.B-2, B-3 H

5-5) Ha 1-2 qeJIOBeKa, .n;JlHHOH 6, 4,8 H

3,6
u

M II 6.'I'OK 5-4, BKJIlOqalarullH ca<HHTa-p-
HbIH Y3CJI, npllxmKYIO H K'O'pHAOp. 113 He-
CKOJIb'KllX nmO:B OJIOKOB K'DMHOHYIO'IlCH
CrraJIbHble lwp.nyca C O..u'IIO'CTOPOiHHll!M 11

)J,'BYXCT'O;:Jo.I-IHH'M pacnOJ1,0>KeHli€lM naJIaT.
- 3m n03BiOJIHeT np,HMeiH5ITb pa3.1Jll-ILHbIe Ba-

pHaiHTbI <j>aCa,ll,OB 3,IJ:aHHH, EiITllCbI'BaH llX .3

f:OpHbIH JIa.n.nlliacpT.
OO'be?l1:HLIH 6JIO-K npe'.lI:CTaBJI5leT C060F

3a mHYTbIH MeJIe306eToHHhIM ImHTY'P ll3
JIemCoOr'D 6eTO'Ha THna «JIeJKaIl{HH 'CTaKaH»_

UpH C:B2P.KC 33KJIa.n:HbIX '.lI:eTaJIeH II 3aM,O-

'HOJIUTIH'B3HHH BepTHKaJIbHbIX CTbliKOoB 6.'lOKH
C03.n;mOT np ocrpaHcTBeHHYro KOiHCT'P\TJK.UllIO.
'KOTnpaH 'D6ecrreliHBaeT B03MOJKIHOCTb CTP'O-
HTeJIb'CTB3 3'1:aHllll BbIC-OT'OH 5-,6 :9TaJKeH E

. .

p3u-onax ceHCMHlIHOCTbIO .n;o 7 oaJIJIoB.
B H3CTD5J:Ul,ee BpeMH 1\1.,HH'lIDOl\rc'rpoi:

CCCP lID!! n;O.1JeBO;\I yqaCTllli BlI.CTIC co-

3J;3!OT B TIHTHrnpcKe rnpOH3BOlI:CT'BeH'HYro
oa3Y  rolUHOCTbro2300 MeCT B rO JI: .zr.JI5I H3-
ro.TDB.leHHH 06'beMHO-6JIo'lJ:'HbIX 3Jre.:ueHl'Ot:

.

ITa npOeI(THOH lWKYMeHTaII,HH, 'pa3'pa6oTR.H'
HOIr MHCTHTYTalMll fHrrpocTpuMM2m IT fH-
np'oHerpTecTpoH (.r. KYH6bIIIIeB).

CTpDllTeJIH fJIaIBK3R\HI'HKY-PDiPTCTP'05I B'O-

3B-alIHT OCiHQ-BHble IJ:eXiH H ,MOI-nllpYIOT rpop-
"MYlOIIJ:ee o6opyn:DBaIHHe.

IB OC:H'OEIIOM -K'oprry;ce pa'c.nDJIO}K€!Ha cpop-
:\WB OIlfI-IOe -DTn:e.'leHHe, a B O'CTaJIbHbIX - 'OT-

.n:eJIe:HH5I KO'MrIJTeKTaIUIH li OT.J:r.eJIKli o.6'bC1f-
I-IbIX OJI'OK'OB.

B .n;'BYX IlpOJIeTax rJIaBI-IOro I<opny'ca yc.
TaUOB.'leHbI 4 cp()lP'}1OBO HbTX;MamHHbI, 3 H3

KOTOpbIX HMelOT o6opa"tJHBae:\.foO'CTb 4 lJ:HKJI2
B CYTKH, a I MalliHiHa - o6opa-rruEae,M-DCTb
I IJ:H:KJ! B CYTKH. C cpopM:YlOumx MamHI!

.
.
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(u,HMM3n >KHJIHIII.a)
I oS! K. K. CHEfHPEB

IX 0J\01(08 KaBMHHBOAaxaa

npe.n;Y'CM3T;pHBaeTCSI CHIHMaTb 13 6JIOKOB B

CYTKH.
'TIPOH3,BO'.lI.CTB

'O .o6'beMHbIX .6JIOKoOB Ha.Me-

q€JIO ocyuJ.ecTBJI51Tb no 33'MKlHYTOH nOTOq-

IlWMcxet."1e c JI;BY)(jCTaJJ.HfmoiI Ten.wB'oll 06-

cpa.6onwii.
CHaqaJIa cpoQp' lye1'CSI {)CHo'BaHHe MOKa

(ITIOJI), 3aTeM 'B  OpMOBOtIHYIO rMaIllli'H-Y,

60pTa KOTOP'OH OtIHm:eHbI, CMa3a'HbI H pac-
u

KpbITbI, rrepe.lI.aTOl£HOH TeJIeLKKOli TpalHcnop-

THpyeTcH rrO .ll.OH c ceplletI'HHiKOM H aiP1.ia-

TypHbIM KapKaeooM, B,opTa 3aKpbIB alOT.CSI, H

np'OHCXO.ll.HT npOll.ecc 6eToHIlp-o'nall'r.H.51

6JI'o'Ka.
TIoJI.aqa Kepa'M3HT06eToiHHoll 0 leCH JI,JI 

'CTe<HbI H nOTOJIKa 6noK3 .o'Cym:e.CTBJI51eTC51

,lI,BY'M5I caMOXO!LHbII11'H 6y.HKepal\>nI (O,ll,HH

no..n.aeT nJI3CT'HQ'HYIO, 3 lILPyr,oH - LKecn:ylO

CMeCb) .

.TIp.ouecc 6eTOHup'OB3HHSi COTI'PoBmKllaeT-

CH BH6pauneH, BH6paTopbI YCTaHOBJIeHbI Ha

60pTax M3IllHHbI H Ha BH6pom:HTe.

HocJIe ,0KOHq3-HHH 6eTOIUl'p'OB3-HHH ocy-

m:eCTBJI5IIOT nepBYIO CT3JI,HIO TemlOBoli 06-

pa-OOTKE 06'beM'H'or-o t>JIOK3 C nO-M.01ll.bIO
u

3JIeKTpOHar;peBaTeJIeH, YCTaHO'BJ1CHHbIX B

cep.zr.etI'HHKe. B MaIllHHe o6'beMHUii 6JIOK

np-orpenaeTC51 'E TeqeI-lHe 2 "I 45 MHH.

3aTcM C ,:vr a III HHbI CIHIH'M-aIOT B'lI6pOIlU-IT,
pa.cKpbIBalOT 6opTa, H IlO.zr.,!I.OH C OTcpOp W-
Ba,HHIon-I 6.'10KOi}.I Ha TIeDe.rr.aTOqHOH TeJle:t!{-

.

l<e TpaHClrrO!pTupYlOT B 1{a IepyBTOpH1IllOH
TenJloHDH o6pa6oT.KH. Ka:'oIepa pace-tIHTaHa

Ha o,UHOB'pe.MeHHbIH rrporpeB n51TH 6m:)J{Q-3

B TelleHHe 3 1I.

TIocJIe BTOP'Oll CTall",H re.nJIOB-OH o6pa-
60T.KH OJIOK o-cB06mKIJ.aIOT 'OT cepJI,elIHl'IKa
H MOCTOBLIM KpaHOr:\1 nepe aIOT'Ha :nOCT

KOMnaeKTaI:.(HH H ,C60PKH, a 3aTBM B mpo-
JIeT OT,n:eJIKH.

-TIp-OJIeT OT,!I.em<H 'COCTOHT H'3 .!l'BYX TpaH-
a U

cn'opTepHblX JIHIHHH, Ha 'O!J;HOH H3 HHX -D'T-

.!leJIbI'BaIOT TOJIbK'O caHTeXHHlJeCI-me, a Ha

.zr.'pyroll - 'CnaJIbHbIe OJI'OKH. MeJK.!lY JIHH,H-

HMH ;pa:cno.1'JaraIOT,cH J<OHTeliHepbI H -CTeJ1JIa-

JK-H C 'MaTepHaJlaMH H o6o-pY,ll,O'BaHHeM, He-

'06 OJI.ITMbIIMH ,UJI51 -oT}leniKH -o6'be.MIHbIX OJIO-

K'OB. JIHHHH OTJLe,,'1KH C3HY3JI'OB COCTOHT H3

21 TIOCTa, a JIWHH5I OT:,IJ:eJIKH cnaJIeH - ,U3

17 'TIOoCTOB, qT>O n03BOJIHeT 06eCrreqnBaTb
a a a

BblinYCK H3.zr.eJIHH nOJIH'OH 3aBOJI,CK:OH rOT.D-B-

HOCTH.

If.OTOBbII1 6JIOK C nOM-OII.LbIO ca'M-OXo'.zr.H.DH
Te.!leLKKH BbIB03HT H3 CKJIa.zr. 'f!OTOBOH npo-

 YKUHH,l<Ol"DpbIll .rrpe.zr.'CTaBJIHeT co60ii O!J;-

1-IO:Ipo:rreTHbIll KopnYIC IlIUplIiHOH 24 IT }:J:JIH-

-:::J!I 156 .}L Ha CK.TIa.ll.e rOTOBOH .nPO.zr.YXUHH

:::-:'  :'3BO!LHT II-CTIUT2HHe OO'beM.HbIX CnaJIb-

?"'- x -C3HTeXH-HQec.KHX 6JI'OrKO'B:

.

B ::2(;TCHII.Lee B'pe l5I YLKe CM'OHTITp'OB3IHa

 -=- .  :::):IIa5I).f3IIIHHa, npOH3Be.ll.eHO )'1C-
:---2=::;);; =:J06;:roe \jJO;pM'OBaHH€ OJIOKOB.

B 19--! f. 3a)feqeHO 3aBepillHTb CTP'OH-
Te:rbCT30 023bT !IO npOH3BOllC'I1BY 06'beM-

HbIX t5.:""\: '"13 H ITpmBBeCTH MC.rrbIT3iHlle

cPpanfe:'!,a 3::a.. :'5! 'ia CeHC,.m-qeC'KlIe Ha-

rpY3K: .

Y,!J,K 624.074:691.328-46-412

DpOCTpaBCTBeHHRS
06 eMHbIXOJ\OKOB

pa60Ta
TilDa "KOAuaK"

B ,CB513H C npOeKTHpOBaHHeM H CTpOIH-

reJIbCTBUM B BOJI,or.zr.e 3 an-o,ll, a 06'be-MHO-

6JIO'QH.oro .zr.OMOCTpO€iHllSi ll,I-I11119TI }KllJIM-

m:a npOBeJI KOMrTIJIeiKC :pa60T ;no np'OBepKe

H r06ooHoBaHHIO KOHCTipY.KTHB'HbIX peIlleHHH
)KilJIbIX .zr.OMrOB H3 06'beMHbIX 6JIDKOB THna

«KOJInaK». OC'HOBHblM OTJIHqHeM npHHflTbIX

IWH'CTPYKTHB.HbIX perneHHM DT HCrrOJIb3ye-

'MbIX JLPYflHM.ll opraHH3aUH5IMH (BeJIro.c-
npoeKT, 3Hepr'OLKHJIHH}l'YCT'pnpoeKT, KHCB-

3H11119TI) HBJ151eTCSI JIHHei'lma.5I cxeMa

onHpaHH51 6JIOIKOB no BceMY KOl-1TY'PY.

)J.JIH BbI5ICHeHHfl Ha,npflLKerHH'O-:.ILe OpMH-
pOBaHHOf.O COCTOSl'HHH, Hecym:efI OTIOCD6tlIO-

CTll, a TalOKe pa3pa6DTKll ,MeTOJI,OB pactIe-
Ta 6bIJIH npOBelI,eHbl KOM'IIJIeKCHbIe BiKone-

'pll:\1eHTaJIbHbIe H Te-opeTHqeCKHe .llCCJIelI,O-

BaHIHSI CTaTI1QeCKOli pa60TbI 6JIOLKOB.

I1ccJ1e,UoBaHH51 npOBO,!I:HJ1HCb Ha ,lI,BYX-

3TaLKHb!X <pparMeHrax H3 JKeJIe306er-OHHbIX

'MOlleJ1en .B 1/4 'HaTypaJIbHoli BeJIHlIHHbl H Ha

naTypHbIX D6pa311.aX 6JIOKUB (HHI1CK C'2-

B:'vleC'fiHOC UHI1119TI LKHJIHm:a) [I]. TIy-
TB\f .cpaBlmTe.'1hHOrO MO..'Je.rrHp OBaHHH n.;w-

.BepSlJI'OCb BJ1H5IHHe sa paooTY 6JIOKO,B Ha-

JIUQH5I np.oeMoB, Be.1JH'IHH 3KClI.eHTpHCHTe-
TOB BepTI-IK3.1bHbIX CLKHMaIOII.LHX CHJI, cxeM

OTIHpaHH5!. HaTypHbIe Hc'nbITaHH5I HcnOJIb-
,..

30BaJII1Cb r.l1aBHLIM Dopa30M .zr.JI'H BH5IBJIe-

HHH cpaKTH'IeCKOli Hecym:eM crioco6:rrocTH H

npoBepKiH npaBH.'lbHOCTll KOiHCTpYllp8BaHHQ

OT.iJ,eJlbHhIX V3JIOB.

DhIJI-D 'BbI5m.rreI-IO, tITO ro,pH30HTaJIbHble

pa.CTBDpiHble IllBbI MeLK.zr.y 6JIOKa':MH CMeLK-

HbIX 3Ta}Keli npemmcTnyIOT nOBopoTY

ono-pHbIx Y3JIOB nDA ,lI,eHCTBHe'M 3KcueH-

TPH'QH-O npHJIo}KeHlwH 'lIarpY3KH Ii e03,)la-

lOT HeKOTopoe HX 3am:e 1J:reHHe (pue. 1,6),
KOT-OpOe cym:ecTBellHo BJIHHeT Ha HanpSi-
LKeHHo-,.n:e(l}O.p mp'oBaHHDe -C-OCT05VIIHe H He-

-Cym:YIO 01IOC06HOCTb 6JIOKOB npu JIHHeHIHO;M

omrpaHI-IH.
BJIH5lHlIe 3am:eMJIeHHH H3YQaJIOCb npn

HonbITaHH5IX cpparMeHToB CrDJIOa 83 M'O;'I.e-

JIell 1-5, 1-3 (6e3 3am:eo:MJH  HH5I) H 1-

17, 1-116 (:c 33m:-eMJIeHHeM). OCHD-UHbIe 'IIa-
-

pa:vreT'pbI HcnblTaHHbIX .Mo)JeJIel1 npHBe.u:CtHbI
B TaOJIHue.

.TIpH nepBo.M HC:TIbITaH.HH nepe.na'lla Bep-
-

THKaJIbHOH Hal"PY3i1<:H Ha CTeHbI -MOJI,eJ1eH

oe3 3aIHe 1JIeHH5I -ocym:e.c1'BJISIJIaCb qepe3

HllJIHHJI.pnqec.KlIe ruapHHpbl H3 KPyrJIoJi.
CT2JIH (pHC. l,a). UHJIHHZI:pntIeCKHe map-

HUpbI He npemITCTBOBaJIiH HOB-Q'POTY BepX-
a

HHX 'OnDpiHbIX YSJIDB 'JI,fOi)J,eJIeH.

tTIpH BTO'pOM HrCTIblT31HHH BepTHK3JIbH3SI

HarpY3[{a nepe,ll,a'BaJIaCb Ha :p3UBOpHbIe
IIIBbI IllHpHHOll .30 M:M 'tJepe3 MeTanJIHqeC'KHe

npOICTpaHCTBeHHbIe pa:\fbI, 003)J;aIOm:He sa-

weMJIeHHe. Bce ruBbI BbmOJIH.5IJIll'Cb H3 ue-

MeH H-QTO'paCTBopa MapiI<H 200-300 H a'p.

MH'p'OBaJIiH.Cb T,K3'HOH CeTKOll. H3 pH .2
,..

,IJ:JI5f Mo.zr.e.TJ:eM OJIOKOB npHBe,n:eHbI 9nlOpbI ITO

9KcnepH:\leI-ITaJIbHbIM H TcopeTHlieCKHM  iIa-

tICIIH51M nporHOOB CTeH MR nJIOCJWCTH.

BeJIHQnHa pa3pymalOII.LHX HarpY3'DK rHa

(j}parMeHT qJaiBHSlJIa:Cb 13 '!IepB'DM CJIYltJ:ae

.-,
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Puc. 1. Cnoco6 nepeaa'lli BepTlIKaJIbHblX ycumdi

B ncnblTaHHSIX lIfoaeJIeii

a _ QepC3 _ llIapHlipbl; 6 - Qepe3 pacTBopHble

llIBh'I

1 1,L 1,4
')I

1,6 1,8 2 2? 2)4
npaWl1bl f) II!M

3

Puc. 2. 'BeJIlI'lHHbl nporH6oB W CTCH Mo.ne.'Ieii:

1-1 - 5; 2 -1-17; 3 - 1- 3; 4 -- 1 - _'. :
_ 3KcrrepllMellTaJIb'Hble .naHHble 0"'-

Saw.eMJleHll5.! MO.JleJle ; -e-ft-8- paCqeT:-i=::i:

naHllble oe3 3aw..eMJlemUI M.o.neJle ;
-.-. _.-

pac'IenIhIe }laliHble c Y'IeToM 3aw.e.MJ1eH"!!:S!::
_ _ _ __ 3K-CJrrepllMeHTaJlbllble .a.aJfHble ::;:p:;;:

3aw..eilwemm Mo.neJIcii; (17) - npH Harp -3-

Ke 17.0 -r-c Ha OJWK

15



8KcnepHMeHTa bH eJ3e Il'lllH DapaMeTpbI KpllBOfi no q,opMYJle (3)

. Ha'ra bHblfi

MogeJ1H
Cnoco6

rrpll3MeHHa5I pa3pywa.!O- MO.n;y.T1b
6"'OKOB nepe.n;a'm 3Kcu;eHTpn- npO'lHOCTb Ilta51

ZI Z2 Aeq,opMaU;Hfi
YCll HJ:t CliTeT

l(np' H3rpY3I<a (Xlo5) (X 1010)
Eo (xw-

5),eo Ha Mo.n;eJIb,
KrcjCM2 TC

KrcfcM2

1-5
1-3

Do

pnc. l,a
0,35

,

338
211

34
He pa3-
PYIllIIJIC5I

35 565
43 939

2,812
2,276

13 638
54771

,

1-17 no 0,75 235 68 61 369 36 994 2,748
1-16 pilC. 1,6 246 He pa3- 34 351 38753 2,58

PYIllllJIC5I

o

'10

.20

30

E. ><10
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1 2 J

-- -- -- ---
-- ----------

---
--..

-- ----
---

-----------_.-----
--

--.....;........_--------
-----

......---------------.
..----- ------------

PHC. 3. BJIllSIHHe .n;eqJOpMaIJ.Hll 6eTOHa By B ropH30HTa.TIbHhIX CeqeHHSIX CTCH 6JIoJ{a 1-5

1- 2 - ijJaJKTli'IeCmre ,no- ABYM npOAOJIbHbH[ CTeHaM; 3 - ycpc)tHeJUlbIe

34 TbIIC., BO BTOP.OM
- 68 TblIC. TIp-oI'>HObI

rpa!I-len npH lHaJIUqHH 3all.{,elMJIeHtIUI CHH2Ka-

JIUCb B 3 4H OO.JIee pa:3 (B 3a:BnCHMOCTII

OT y,p-OBHJI HaTPY3KH). ,l:{JIJI I{JparM€HTa
6e3 33li{eMJIem'IJI MaKCHiMaJIbJHbIe np'Oir'aObI
np0,UOJIbHbIX CTeH H3 onJIoOCE'OCTH OJI,oKa 1-
5 3a 3Tan JJ.O pa3pymeHHJI (30,4 TC) 6bIJIlI
paBHbI 2,8 IM'M. 8-0 iP'paDMeilne C 3ali{e'M.JIe-

HHeiM (rOJIOK 1-.17) H3 npe,UrnoC.JIe;J:-HeM
3Ta'lle (63,6 TC) -.2,4 MM.

B MOnblTaHHJIX 6bIJIH ll'OJIyqeHbI ICJIe.nylO-
li{He .l(aHHble, H-eO'OXO,UHMbIe ,UJIJI nOCTp-oe-
JIHJI pa'CqeTH'OH {}:IeTO:QHiKH.

::MlOpbI paJcnpe'.l(eJIeHHSI 'BepT.H!KaJIbHbIX
o01'1H()ICHTeJIbHbIX .l(eI{JOlpMaItHll 'B 'pa3JIlI'tJ:HbIX
'fapH'30HT3.'1bIHbIX CeqeH.HJIX JCTeR OJl'O!KOIB
rG.'!H!3IKH 'K paBIJIO'MepHbliM ('pHC. -3). 011HO:ClI-
TeJlbHbIe /I10pU310.HTaJIblHble '.!I:€<po'pManHiH H3

,TIOp5f)J;'OiK MeHbIIIe 'BepTHKaJIbHbIX.
'EOJIbUIaSI JllaC'Tb lHalfpIY3!KH: l(tltO 80-90%)

TIpH 'On!lp3iHHH 'fIO IWHTypy ;np'HX'O;L!,'H'TCH Ha

npOJ];'OJIbHbIe 'CTe'HbI.

u\1.aK,CH'MaJIbiHbIe 'BeJIllrrMlHbI npofHooB tCTe,"
It3 InJI'OCKO!CTH 'B'I1JI'OTb UJ:iO Ipal3pY'maIOIII,llX
HaJ)pY3'OK He lI1peBbIillIaIOT 1/5 TmIUJ;HIHbI
oCTeH '(IWMauc <111/5).
CTeHbI IOJIO OB,. 5lIBJIJIIOll.{,HelCJI Han5.0JIec

OTIBeTcl'B€lHHbIIMIH '3JIe':MeHTaMH KOHCTPY!KU;HH,
HlCITIbITbI>Ba10T IBHen;eHTpe'HHOe IC2KaTHe, B

,CJIylJ:ae 13am8M,JIBHIH51 - iB'l-IeneHTpeJH!rme
C2KaTHB IC IM:aJIbI'MH :9!K' €lH'TpH'CnTeTaM1I.
Tpeli{llrHbI '13 HHX 'B-03HllIKaIOT Ha 3/IlIOpax 3a-

rpY2K€'HI1JI, 6JIH3iKHX 'K pa3pymemIIO.
1Pa3'pyrueHHe !6.JI0[{OOB '(pHC. '4) iIIp OH'C O-

J(HT lITO r,opiH30HTaJIblHoMY lCe1J HH!OCT H a
..

,Cpe.Ll!HeH 'T'peTH lUX :\3P!'POTbT.

16

_\laKCH::\laJIbHble .BeJ1!i IH!HbI mpOfH6o.B lHa-

6mO;:LaIOTCJI, ,EaE IIIIPaBHJI0, 'B 'c.epe;rr.H:ne
I1PO,U0..1bHbIX CTeH, YM€lHbIliaJICb K ,a,nopaM
lLO Hy.151. TIpOfH6bI Topn;'OBbIX ICTeH 3HalIH-

TeJIbHO  leHbme npofH60B npO:1I.OJIb'HbIX
ICTeH.

IEJIOKH ifIpH .Bcex BllJ;3X ': 3r;rY30K pa6o-
T310T fKaK rrrpOCTpaHCT3e::r::ble  liCTe lb!H3-

3a ,MOrHOJIll11HOr-o COe;'I;:Ee :;iH rp2::refi, 3a-

Il.(eMJI€lHUe IOJIOJWB B cTo:r6e. 3  30ID :;-qe-

peJI,b, 3iKBIHBaJI€'HTHO Ha.102Ke:::l '::J::C:::; -

TeJIb'HbIX ICB5l'3eH ' :Ie}K Y6.10Ka:\,::.

PIIC. 4. cl>opMa pa3pYUleHliSI MO)J,eJIIi 1-17

:

:"}
:"

..   

r:{}1£ z;j ;4  
':.   .- t4--_% ';!;

S.
#1.- 
. !>

Ha a.CHOBaHHH 3THX '.l(a'H'HbIX mpe.l(JI'02Ke-
na IMeTO)J;HKa pac-qeTa IOTJj,eJIblHbIX {5JIO OB

C .'1HHeHJIbIIM -onH'paHHe'M n 'CTOJI60B H3 IHHX

[1]. Pa60Ta ICTeH .0000H-CbmaeTiCSI tn;Hcp,<p€jpe\H-
II!Ha JIblHbI'}! ypaBI-IeHHeiM IUPO..n::OJIbIW['O 'H3G:'H-

oa iIIJI3ICTI1'H IIIpH :rrpeBaJr;I1pYlar:aeM BJIH5I'HHH

CllJI OD;'HO.ro IH3Inp3'BJIeHH51, c yqe1l0iM Ylnpy-
f'oO-IITJI3IC'I1Hlle:CIIWH pa60TbI 6eTu1I3 [2]:

a4 w a4 w a4 w N a2 w .

k
a y4

-I- 2
a x2 a y2

+
a xi

+
a y2

-

= 0, (1)

r.,n:e k=0,25+0,75EK/Ec; Dc=
= EcLl3/[l2(I - ,,2)];
E1{=da/d8; Ec=a/8-TeKYUJ,He 3Ha-

"IeHH51 KaCaTeJIbHOrO H ceKYli{erO
Mo,n:YJIeH.

CIIJI3 Ny C"JHTaeTC5I paBIIOpacnpe.rr.e.'1eHIlOH
B H3IIpaI3.'IeHHH x.

BepTllKaJIbHbIe YCHJIHJI Ny C oJloKa Ha

6,'10K neperr.aIOTC5I tJ:epe3 yrrpyro-norr.aTJIH-
'BbIC IllBbI-lnJIOC'KOCTH C IICJKOT'OpbIM neH3Be-

CTlIbTIM 3a'p3He.e 3KClle'HTpH,CIITe'I'0,M edx)
OTHOCHTeJlbIIO cepe.n:HI1Hoii II.'10CIWCTH CTe-

1I00C

Ai, (x) = Nyei (x). (2)

On'pe,D;eJIeHiHe IE Injpo.n;€'c,ce 'peIlleHHJI 3;HatJ:e-

HllH II{JY'HKn;HH Mdx) Ill03B>OJI5IeT IBbII'lIIMlCJIHTb

>l3e.'IHtJ:'}IB'Y 3ailJ,€'MJIeIU!.JI. PaotJ,eTHaJI cxeMa

O,,'IOiKa H cToJI!6a TIOK33aJHa Ha pIHIC. 5.

fpmm'{I,HbIMH 'YCJIO'B1i5I'MH lOiIIHCbIB3eTCJI

C08').feCTH3JI paloma I6m)'l{,Q-B '13 IcToQJI'Oe IC

yqeTO.)'1 OKCCT!IW'CTeH ,H3Tn6HbIX ICBJI'3eH '13tHY-
'np'l'f 0J10Ka BN 'H M€;2K,UY 6JIOKaMH Be, BN
n Be  I13Jl,5IIOTCJI cP:)nHJK:I./JHi51MIll eH.'! ?/y H 110-

'CT'05llHHbl B 'Hal:rrpaBJIeRllH x.

 PemeIIHey;paBIHClHH51 (11) IC II'paHli'tJ:HbIMH
YCJIO'BH5L\1H peaJIH3'OBa1I.O 'MeTo.nOIM narCJIe-

)J;OBaTeJIbHbIX !HarpY>KeHHH IE Inp'OI'paMMe
«D.3HOE», .pa3pa-oma,IJlHOH ill DHI1I1.3TI
2KllJI'H.I..LI.a .l(JIJI BUBUv1 '<<MHHIC!K-:22»,;[1]. no
31'OH Inp.orpaf}f.Me orrpe.rr.eJIJIeTCJI lHaIIIjpJI2KeH-
II 0 - D;.eq).O'P'MHP OIB a;HH oe IC,QiCT'O5I:HHe 16.'l'OlImrB
Bcex 3T22KeH 16es Y'tJ:eTa IH 'C }"'Ie-TOM SaiI..(e.M-
JIeHIi51 IJ3 cTo.1I6e.

J(pHBhIe a-I:; lI:JIJI O.lI!HOOCHOro 02Ka.TH5I

6eTOHa 'CTcaI 16JI'OIVOB 'B yITIOMJIHYTon III'P0-
rpm,flMe anrrpOKiCH;\nIPYIO"I'CJI IKYOIltJ:e {QH
TIapa60"10n:

3 +I:; = 21 a 22 a, (3)

 .J:eZ: }i 22 .o.:ipeJ;e..1JIIOTCJI !fIO lMeT'OJ:ty Ha-

--'r --.-H-' X:
--

3a 'uaTOB_....'t_t:'__:>....-_..._ _"'\...........:. ._

Ha K2:iK..::rm! 3Tarre B paCqeT 'B'BOtn;-FWHCb
-:- :;;-c-,- -P" e "iuqWi'bI K-a caTe l1bHOT.O II ' eKy

-_c__ _--..____ b ......f.l. ... n ...

.:..:..:.e:'o  >o.J:Y.1efi ,;:r,emop'Man;HH.
Be.T,Fm bIBN 'M Be ,0mpe,.l(eJI51JIHICb C rHC-

:.i ::J.lb30BaHileM Ipe.3'YJIbTaT'OB HOnbIT3HMH
Iil303 npll n;eHTpaJIbiHOM !CLKaTHH TIO cpop-
 !Y.1e

B = EIll Ll 
,

12 hill

rJJ;e Em, 111m M hm - YC,JJ.O.BHbIH 'MrD):LYJIb
:lLeI{JOp'1vlaIT..{Hn iTIPH 'n;eHT-

ipaJIbHOIM Clli3THH, IllH-

rpnHa H ELIIC<OTa mBa_

npOBe.l(enW TaiK2Ke 'CpaBIIe'HI1e 'pe3YJIbTa-
TOB 'CTa'THIIeCKOiro ,HC:TIbITaHH51 IHaTyp.HbIX
6JIOKOIB THina 1«'j{,OJ1JIIaK», 'BbIlnOJI'HeI-lHoor'J-

H!1HOK, IC !!:a'HHblMH :pacqeTa. PaIOOMaTp'H-
 arO'DCJI pe3YJIbTaTbl IHClnbITaHHJI TOHbK:)

Hll)K!Hem 16JIOKa lI{Jpa\f1MeIIT3, TaK lKaiK nepx-
HHH H'Me.11 3H3qI1TeJIbJIble :n:e<}JBETbI.

X3ipaKTepM'CTlfKll 16.'lOKa: rKyi6MIKOBaJI
f!pp ' 'O'9T '6yrOF!?  OO I' /i  2;, a,:pa <;Te'PH 

(4)
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. ---=-: (J-f, rID .1aHHbI-:\I ,lICnbITanHH
- - ..-

-10.
:OX 1 0X40 c:\r, ZI =0,6535.10 ,

-
- -=-3: .10-5

; K03<P4muH€lHT TIyacco-

.-;  a3:\repbI 6JIOK3 61OX300X
_ ; :-O 1:.r.uma CTeH B cpe.n:HeM 6,5 .oM,

= _.- -. : - 5 C ;eo= 1,75 IC'M; Bcef.O 6bIJIO

'- '= --..,." ;:i3rpYLKemm, 'BeJIH:r:mIHa ma.f 
--,  _--, :JaBHH.flaCb 40 TC (32,8 K,fC!CfM

.

- .=-=.).
--.

_=  ";..:re:.mH 6JIOiKa .OT ,BepTHiKaJlbIiOH
=:---;3i.,I .10CTUllb He YiJLaJI'O'Cb, TaK 'KaK

=__- "' -"11=780 TC 6bIJIa HlC!IJ:eplnaHa :MOIIJ.-

-

:::.:>  :CIibITaTeJIb'HOfO -D6QPYI,lI,O'B3HH5L
=2-::3a 11m H ;BblCOTa .hm p3Cl'BOpHbIX

=.=, -3. eLKlLY !KOJI'II3KOM H IllOJlOlM H IMe1Kt.lI.y
"-::J::c. , 36bIJIH ,C'OOTIBeTC1'BeIHIO 6 n 1,8 u

= :: _. TI ::J:H: o.npe)I,eJIeHHH LKeeI1IWCTeH :;tTMX

=::. 3310lLYJIb ,lI,eliJop'Ma'l.l;HH ;paIC'fIBOpa [lpH-
.,..3.J:\:H paBtHbIM 7000 Kf:C/iCiM2, qTO npH-

- soCOOTBel'CTBYCT nO)1,aTJI BOCTH rov -
:: .::-a.lbHbIX lli:B-DB KpynH-OIn8HeJIbHbIX

:: TPYKIJmH nplH IBbI'COTe lima 2 eM [3].
Ha pHC_ 6 ,np'HBe.n:eHbI 3IllIOpbI TeupenI-

::;::::C 3X tI3irHi6aeMbIx IMOIMe.HT-O'B Mil 'If .rrpo-
-:;:60B W U3 nnODKo.cTH :B IcpeJI.H.eM 'BCPTH-
"":a.-:bHO:\ICeqetHHH CTeH 6JIOK3, nOJIy,qelI'HbIC

Y'leTO'M H 683 yqeTa saIII.e-MJICHHH.

Ta:\ol LKe HaHeceHbI mOJIY'IJ:eHiHbIe B '3KCJne-

-

:: re:::':ITe 3Haqe:HHII JIpOfH60B eTCH C IBbIqe-

 -:\r oca)I,oOK olnop_  Tl1eT 3a!IIJ.e 1JIe,HH51 npH
-

aCqeTe .IIpH:.BO)I,HT ,K iCHH>KeHHIO 'BeJIHqH.H

 "'UaHc-M My 'E iCTeHe B 2---4 -pa3a (l6oJIb-
nj aH pa'3IHH\LI.a 'cooT'BeTcTByeT OOJIb'ilIOMY
",-:JOBHlO 1'Ia1rPY3'KH).
. ..

3K>c:nepH.MBHT3nbHble 'Be.fliliYilllHbI UIporH60B
xopomo IcooTBeTocTBYIOT  eQlpe'I1",qeCKRM.
'::D;J:crIHT3H'HbIIM C YLleTO\i\f 3alIJ:eMJIeHH51 (.OT-
.1iIqHe 'H a 10-15 % ). .p alc,l1eTbI ,up O,Be.n.eHbI

"

3 llIUp.OKOM I)J:Hamasmie .LKeCT1K()ICTeH llIB-oB

Bs H Be. TIplll YJ3CJIlHQeH'HH H YJ feHb[lieHHH
B N ([10 .cpaB.HeHHIO c .QiCHOOHbI'M 'B3pHaIHTO'M
B 10 -pa3 Bem.jiqHiHbI Inpo.rn6oB H3'MeHSiIOTCSI

He ,60JIee qe 'B 1,5 'pa3a.

,E.o.flee '3-HaIJ:lllTeJIbiHO H3 BeJIH'llH'HbI WllfaRC
-

 I My 'BJIH51eT 1lI:3'MeneH'H.e Be. Ha pHC_ 6

nOKa3aHa 'pacqe1'Jla51 3aBH-CH'MOCTb BeJIH'llHH

OT Be upn 33IIJ.CMJIeImH 6JIOKa. TIpH
n,leiHbIllIeHH-il Be B 110 Ipa.3 3H8;qeHHH WMaHC

B'03,pa1CT31OT B 4-5 pa3, n_pH6JIH}Ka51ICb K

3HaIJ:eHH51'M IWII1aI\c IB ,6JIOKe 16e3 3aIII.eMJIe-

H-H.H.

IHpiHlH51TbIe B OCHOB'H()!M 'Ba'pHaHTe palCtIe-
Ta 3'11a'QeHHH BN H Be n03BO,1JHiIOT ,lI,OCTa-

TOlIHO XOP'OllIO OTIHCaTb cp3:KTHqeCKYIO P3-
60TY IIWHiCTPYKQHH.
Pe3YJIbTaTbI HCJIblTaImi'1 ,)KeJIC306eTOH-

IIbIX MO,UCJIeH B 'i4 'Ha'TY'paJIbiH'OH BeJIHqrHIbI

[I] T3K>Ke cpalBHHiBaJIUCb C .pC3YJIbTaTa:\nI

pa.cqe:rD'B no rrp.orpaIM'Me «03lHOE». Pa3-

MepbI -:).wJ],eJIeH 130X80X65 ICJI.-1; T'OJllQHHbI

-eTCH, 'nOT>OJIKa, iIIOJIa 1,5; 1,2 H 4,5 COM. llIalf

IIarpJyI3!KIH "- 3,4 TC Ha 6JIOK.

Xa:palKTeplI1CT'li'KH 6eTo.Ha, onpe)I,eJICHHble
no nOnbITaI-IHHM iIIpH.3M 4X4XI16 'CM, mplH-
ne:lI.eHbI B 'T36.JII1Qe. TIo alHaJIOrn.u C palCLIe-
'T3MH Ha11y.pHbIX :KOiHCTPYKQHH Em=
=7000 IKJ[lCfCM2.

tf1.0JIYIJ:e,HO Ka.IJ:€CTBeHHoe H KOJIUqeCTBe'H-

Hoe iC'OOTBeTCTBHe BeJIHQH!H mpOn1'60B (OM.
pn.c. 2) J],JIH qeTbIpex IM)O,ll,eneH C .pe3Y.TIb-
TaT3r.1H pa-C-IJ:eTOB Ha iBc€'X 3TalIIax IHarpY3-
[{H. PaCXO}KoJLeIIHe 'Me)Kury 'BeJI.H'llH(UaIMH

M3'KCHMaJIb'HbIX npofn6nB TaK>Ke 'He illpeBbI-
lllaeT ,10-15 %. TaKaH 1Ke !pa3HHlta rrlOJIY-
qaJIaCb H IIIpH 'oope):{eJIetHHH 'BenHI[Il1IH ip3.3-

v

pymmOIII.Hx ,HaJ'pY30K  ml'M'OJJ;eJIeH.

B UHHHCI\. 6bIJIH InpOBeJI.eHbI aH3n{)-

rHIJ:HbIe 'HcnbIT8'HHH Ha 'M-OJ],eJIHX 'B 1/2 Ha-

TVDaJIbH.OM 'BeJIHlllHIHbI 1[4]. IBeJIJI[lHllbI IIIpO-

3 3aK. 496
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PUC. 5. Pac'IeTHaSi CXCMa 06'bCMIIOrO OJIOKa (a) Ii CTO,TIOa 6JIOKOB (6)
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PUC. 6. BeJIU'IHIIbl rrporu60B W u U3l'uGalOlll,ux MOMeHTOB My AJISI HaTypHOI'O 6JIOKa

a - 3mo.pb! M ; 6 - 3mopbI W; 6 - SaBUClIlMOCTb BeJ1U'IUH w
 lal{C

B CTeHe OT meCT.KOCTCH
Y '.

mBOB B; 1 - pa-CqeTHbIe 6e3 yqeTa Sarn;eMJIeHlJ5l; 2 - paC'IeTHble c yqeTOM Sarn;eMJIeHHH;c

3 - 9KcrreplIMeHT8J1bHLIC SIIatlcmm; (160) - W 11 My rrpH Harpys.Ke 160 TC a8 6JIOK

r-H60B, .rr.eliJopMaQHH H .p33pymaIOIII.!iX Ha-

rpY30K, no.1YIIeHHbIe .npH UC:TIbITa'H.HHX, Ha-

XO,J,HTC5I 'B COOTBeTCl'BHH C ')I,3'HHbIMH lRa-

CT'OHIII.ei'1 pa60TbI. BnOJIIHe y)I,OBJIeTBOpa-
TeJIbHO -cX'O):{51TC51 Ta'KLKe IpC3YJIbTaTbI .nCUbI-

TaHHH 'DHH.HCI\. C palOqeT3'MH ,no np-o-
rp3MMe «03HOE».

AHaJIOfH'1J:HbIH 31cp'l!)eJKT 'YiMC'HbweHH5I Be-

JIHlIHH <plliKTJIQC,c:KHX 3WC:II;elHTpH-c-HTeToB H

YBeJIHlJeHH5I _He,cYIII.efI ,c:noeoooocTH ,6bM

'pm-ree 'OTIMe-lIeH IIIPH YlleTe 33:III.eMJIeHHH na-

neJIeH necY1lJ:HX CTen Kp}'lmlonaIIeJIb'HbIX
"

3}1,aHHH.

'Me B «PeK-OMeHJJ.3UH51X UIO 'paC'leTY H iKOH-

CTpYHp.OBa,HHlO 3JJ.aHHii: JJ;O 9 '3TaLKeH H3

He-cyru;Hx LKene306eTOIHHbIX '06'beMHbIX 6JI-o-
KOB» :onpeJI.CJIeHbI .na'paIMeT'pbI 'Hamp5lLKeH-
f O-.!LBCP,OP:).Hf-POB31H'JlOir.0 iCOCT051HH51 6JI'OK'OB
HaH'6oJIee IMa1c.c.OBbIX .TH:Impa3IMep.o'B.

.1i3YlJeHHe ,H3JI.O}KetHHbIX B lHacT'OHll1.eH
CT3Tbe IB'OJnpOlc-O-B ,6YJI.eT iIIP'O.ll;OJI>KeHO .ltJISI
YTo eHHB IBJIH5IHH51 lHa ,pa6oTY 6 OKOB

np.oeM-OB, D:JIUTeJIb'H.OIf.O )I,eHCTBH51 Ha'fpY\30K,
60JIee CJlO1K'HbIX HX 'C'O;q.eTa'HHfI 'H T. )1,.

I
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iB bI B oQ bI 1. 3.n.aIlH5I liS 06'bCMIIbIX 6JIOKOB. M.. CTPOi\-
H3J.{.aT, 1974. c. 89-212. ABT.: M 0 II (jJ P e )J,

10. .5.. H 11 I{ 0 JI a e B H. A.. E e p )J, H q C B -

C K U fi B. r. H ,!J.p.
2. B 0 JI b M II P A. C. YCTOi{1J:IIBOCTb )J,cqJOp-

MUpYCMbIX CIICTeM. M., «HaYKa», 1967.
3. YK8S8HII5I no rrpoeKTHpoBaHHIo KOHCTPYK-

quit KpyrrHona HCJlbHbIX 6 CI{apKaCHbIx JKllJlbIX

,!J.OMOB BblCOTOH 10--'16 3TaJKCM. M., l1.HIU-I3TI
}KII.TlI1rr a, 1968.

4. Mop 03 0 D H. B.. M II II U I{ C C B Ill. C.
HCCJIc,!J.oBalilic pa601'bl 06'bCMHLIX" 6J101<OB. Pe-
q)epaTIIBllbIH C60PHliK lU-IHHC, 1973, Ng 11.

Pe3YJIbTa TbI nOCJIe)I,'oa-a.HHH n03'BO.1JIHJI'll

YT'IYllHHTb pa'Ol1eTHYIO CxeiM'y KOIH'CTPYK'Q:H'1,
'BbI51BHTb BJIH5I"HHe 3amCiMJIe'HH51 /OnocrmB .B

cToJI,6e .Ha ICHoHLK€HHe BeJIHqUII ,If3lfH6aIOiQHX
MOlMeHTOB IT Inp-afH'OO:B, InO:BbI!llIe,HHe Hecy-
III.eH 'CTI-OC00!6HOCTH 6JIO:K'OB, a TallOKe oIIpe.n;-
.'IO)KHTb nparr("foW'leCK1HH IMe1'oJI. paiC'lJ€Ta H

InpOlfpa'MMY JI..Jl51 3U.BM..no '3TOH lTI.p.orpa'M-
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,n-p TCXH, HaYK, m;po4>. t. B. CTE<I>AHOB (KliCH), H,H>K. 51. Jt J1MfiOBOA
(HHHCK, KueD)

Y)1.1( 691.327:666.973.2:666.64-492.3-46-412

ODTHMBsaYHH COCTaBOB BaKYYMHpOBaBBOrO
AAH geALHOrpOpMOBaBBLIX 001»eMHLIX

Onoco6 Ba'Kyy.MIHpOBaHHH iIIOJIyqHJI .IIIHv

pOIWe IIpliMeHe'HHe npH cp.olpMoOBaHHR li3,Ue-
JIliH 'll'3 TSDKeJIbIX 6eTOHHbIX ClI1C'CeH [1-&].
TIpOH3'BOJlCTBO '06'bBMJlbIX :3JIeIJ\'Ie.HTDB H3
T.5DKeJIbIX IBaiKYYMHpOBaJIHblX 6eT'OIIi-OB -DC.

BoeHO Ha KpeMenqy.f1CKOM )J.CK :nmII pH'
:MeHTaJIbHO;rO lOQ'be-MHO-'6JIoqiHOCO .uOM.o,CTPO-
ellHlII. Ha KoOMOHHaTe npe,z{rllOJIa-raeTIC5l 'DiP
raH,u30BaTb iH3rOT,OBJIeHHe o.O'beMHbIX ::1JIe.

MeHTOB, II{Q;M,nJIeKTYIOIl..lHX H .u060P,HbIX II3-

.lI,eJIHH H3 JIeI'KHX 6eTOHOB.
B CB5l3H C .3THM B HMI1GI( ,f.OC'CTpOJl

COCP HCCJIe.l{'OBaJIH ICOCTa'BbI M'eJI 03epIH1I
CTbIX BaJKYYIMHpOrBaHHbIX 'KepaM3HT.o,6eTO
.HOB ,l{JI5l II;eJIbHOcpopMOBaHil-IbIX OO'beM.Hl>IX
3JIeMeHTOB Ha .o6pa3li.aX-rKyoax C J{JIHHOH
peG-pa 7,07 'CM. 06pa.3:li.bI QJopM-O'BaJIJICnO-
c,0'6Q1M BH6pOBaKYYM.Hp,Q1Ba'H.H5l IB CneII;HaJIb-
HOM 'BaKYYM!HOll cpQlPIMe. IBaiKYY'MHpOBaHl1e
6eT'C}IuIOi'1 C.Me,CH npoiu3'BO.D;HJ1'OCb CH'I13Y npH
paspSDKClHHH, paBII'OM 0,7 a'J'1M. TBep.ueHHe
Kep3JM3Hr06eToHa OCYIl..leCTBJI5lJIOCb 'B JIa6o-

v v

paTopHoH npOIIapOqUOH iKaMepe c aBTOMa-

THqeCKHM 'perYJIHpOSaHHeM TeMnepaTypN
no 'pe}K,H'Nry 2+6+2 LI, 11l30-rep'MHLletiKHll
nporpeB npoHoCZQO.lI,HJI 'llpH TeM'llepaTY'pe
80°C. 06pa3I bI IfIClIIbITbIIBaJIH Q'e:pe3 2-8 CYT
nOICJIe TeJIIJJOBOH ,o6.pa60T:KH.

.L(JIH .nPHfOT{)BJIeHH5l KepaiM3HTOOeTOHWJH
CMe,CH npHMeHHJlH nOpTJJaIH.lQ e.MeHT 'M3pKU
500 ,(,ro.CT 3W-60), Xep3JM'3HT IKepqell{,c-
PHC. 1. B HgHHerpaHynOMCTpH'leCKOrO COCTaBa
KepaM3HTOBoro neCKa $paKD,HlI 0,14-5 MM (a) II

0-0,14 MM (6) Ha rrpO'lHOCTb Ba!iYYMHpOnaUl!o-
ro pacTBopa

1, 2, 8, 4 .R 5 - COCTaBl>1 paCTBopa, COOT'BeTn-
BeRRO 1:0,65; I: I; I: 1,3; I: 1,6 H .) : 2
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KepaMSHTo6eToaa
9J\eMeHTOB

({oro !3aBO)J.a cppaiKI.{HH 5 1OMM H '06'beM-
HOll iHaICbI!IIH-Oll MaIOCUH 650 KrfiM3. B K<I'JIe-

CTBe MeJIKOIfO 3anOJLH,HTeJI5l oHCIIOJIb3.0'BaJIM

APo6..JIeHbIH iKepa1M3'HTUBbIH lIIeCOK cppaKII,m!
0-:5 MM. neCOiK paC'CeHBaJI'C5l Ha 'OTJ{eJIb-

HbIe IPPaKII;HH, U3 iKOTOpbIX 'COCTaBJI5lJIH=Cb

Heo6 o)J.HMble3CjpHGBble c.ocr3BbI (:cpe,ll,IHee
3Ha:qeIIHe ,o'6'beMHOll HaCblillHOH i mCCbI.qec-
Ka 960  r/M3).

ITO',l{BHLKIHOICTb HCnOJIb3yeM,oll )J.JIfI QJoP-
MOBaHH5l 06p33II,OB .6eTOHHOH ,CMeCH 'pa3-
lIH'IlHbIX COCTaB.OB perYJIHp-Dsa.rracb IIYTeM
1:l3MeHC!HH5l ee .BO,l{'OCOl1.epLKaH.H5l ,H BbI..rr.ep-
H\.HBaJIa.cb UIOCTOfI.HH-DH, 'B :npe.ueJIax 16-
19 OM oca,U,KH ICTaHJI.apTIHOr,o  01Hy,ca. TIpH-
E:I5ITOe 3,HarreIm:e ocaJl.'KH K'OHYlca UI1THMaJIb-

H,O npH ,<popM'OBaHHH '06'beMHbIX 9JIe'MBHTOB

Ha B3'E:YY.M,HbIX YCTaHO:B:KaX THna MOB-.

YB-l.
Y-era!HO-BJIeH'O [3, 4], 'liT'O np-nqiHo.cTb JIef-

Koro 6eT,oHa Ha J{aHrrIOM 'I10pHICTOINI 3alUOk

HHTeJIe 'MDLKHO paccMaTpHB3Tb KaK \jJYHK-
Ll,HIO iK.OJIHqeCTBa .H lKaqeCTBa CO,rr,e,pLK3Il..le-
rOCH B .HeM ;pacTB-opa. I1CXO,ll,5l Ji3 3T,oro

H.3yqaJIH oBoikTBa KaK BaKYYMHpOB3-HHbIX
KepalM3llTo6eToiHoB, Ta!K H BXOJ{HIl..lHX B HX

COICTaB paCTB'opOB.
AJI5l iITpOBe,ll,eHI15l oO.IIbITDB 6bIl!O H3.3HaQe-

HO 1II.5lTb ICOCTa'BOB II,eM€IHfHO-Ke.paM.3.1T'OBbIX
paCTE-opoOB: 1 :0,65; \1:-1; 1: 1,3; 1 :.1;6 H 1 ;2.
ITYTeM IIIOCTeIIC:HHOI'tO IHaCbI[l{eJIIH5! pa'CTBopa
KcpaM3HTO'M .IlOJIY1IaJIH pa3i1H'IIHble ,comaBbI

CMeceH C .o6'beMHOll KOH eHTpaII,HeHlKepaY-
3.HTa (<p) or 0 )1,0 0,6.

OnbITJIbI,M 'IIYTeM oiIIipe,ll,eJl5!JIH .0nTHMaJIb-

HbIH 3epnOH-OH Icuc-raB nop,H,croTo :r:re:CKa

IPpa'KIJ.ilH 0-5 M:\1 ,UJI5l BaKYYMHpoBaHHoora
Kepa11v13ilT.o6eTOIHa. 3epH,oBbIe ,COCTaEbi :Ke-

p3-M3HTOBOI'O IIeOKa. cpP3%II;llH 0,14.-5 IM.M
u 0

'llpI1IIli'MaJIH iIIO KpHBOH, ICOOTBe'J'1CTI3YlO'I..lI.eH
ypaBHeHMIO

y = ( r,
rJ{e y

- KOJIH'lIeCTBO neC'lm, II1pOIlIe,I{lJlIer.o
qepe3 CHro B JI.OJIHX €J{HHHII;bI; d --

pa3Mep
-DTBep.CTi:!5! CHTa B 'M'M; D - ,lJ,H3JMeTiP iHan-

6o.J1ee .KpYI1'HbIX 3epeH meCKa B MIM; n -

nOKa3aTeJIb 'rpaHYJIOiMeTpHH. H3MeH5le:MUH
B oHaIlIHX OIIbITax 0'1' O,i '.lI,:O 0,6. CC,!I;epLKa-
HHe IIbIJIeBH)J.Holl cppaKII,HH B lKe.paM3HTo,BOM
IIeCKe 6blJIO IIIO:CT-05lHHbIIM H CO'CTaBJI5lJI'O

25% .o61:>eMa OCTaJIb:HbIX cppaKli.Hll. MaiK-
CUMaJIhHaH IIPO[JH.OCTb 'BaKYYMHpoBaH'Roro
pa.cTH-Opa nOJIYQeHa JnpH HCIIOJIb30BaHH.H

v

KepaM3HrO-BOr,0 I1eCKa, 3epH'oBOH COtTaB

.K>OTOip-or,o X3paKTepH30BaJICH no.Ka3aTem ' '1

r.paHYJIOMeTp.HH n=O;3-0,35 '(puc. 1,a).
Y.cTaHOBJIeJH-O TaK>Ke. "IT'D 06'beMHaH lMa'C':::3

paCTBopa IC YBeJIUqeHMeM In01{a3aTeJI5l rpa-
HYJWMeTplllH C'HH>Kaer'CH D:O 3%.
OnTHMaJIbHoMY 3epHOiBoiMY Ic,ocTaBY no-

p}J'.CTo:m IIeCKa ,IJ;JI5l B'M,6pHpoBaHHblx JIef1KHX

6eTon-oB KaCCeTiHOrO cp-op'MoBaIHM5! 'COOTBeT-

cTByeT nOKa3aTeJIb rpaHYJJOiMeTpM.H n=0,6
[5] _ CpaBHMBa5I 3,HaQeHH5l n  Jl5lBaKYY:!Im-
p.OBaHHoro 11 BH6,pHpoBa'HH-D.f'0 JIellKllX 6e-
TOHOE, MOLKUO O'J'1MeTIllTb, tITO 3ep'HO'BoH
COCTa.B >neCKa .lI.JIH BaKyy,!\-lMp'0BaHH-OfO
6eToHa .DTJIHltIaer.C5l 6-oJIee BbICO'KH':\:l cu..u..ep-
}K.aI-nmM MeJIKHX (0,14 1,25 MM) cpl):J-aK-
ilHll.

1I13Y'QaJI'H TaK.LKe 'BJIH5lHHe Ha.n60JIee aK-

TUBiHoQH Co.cTaBJIIIIOIl..leH KepaM3HTOB-oro [Je-

CK3 !KPYIIIlHoQiCTbIO ,l{O 0,14 tM'M' IHa 'CBoOH'CTB3
BaKYYMHp-OBaHHO:r.o paCT'Bopa. )J.JI51 iKaLK!{oO-
fa H3 npmfSlTbIX 'CDCT8BOIB paCTBo'pa c.oi,lJ,ep-
}KaHHe nWIeBHJ{Hoi'1 cppaKli.HH B Kl:jpaM3H-
TO&OM IIIe.CiK€ U3Me:H5IJIOCb 0'1' 0  o60% no

.06"be.MY.
C IIOBbIIlIeHHeM .uo .onpeJ{eJIeHHOflO

npe.!{eJIa cOJ{e.p>KaHH.H <IIbIJIeBH.JliHOll <ppaK-
 I1MB KepaM3H'TOBOoM 'I1eC!I{e npOQnOCTb Ba-
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PHC. 2. 3aBuC11MOCTb npO'!HocTli (a) 11 06'bCM-
Hoii MaCChI (6) BaKYYMlIpoBaHHoro KepaM311TO-
6cToHa or paCXO,ll,a U,CMCHTR

1, 2, 3, 4 H 5 - KaK Iia pnc. 1

KYYM,HpOBa:I-JH.o.r-o pa'CTBOpa y,BeJIliitJHJIaCb
(pn:.c, ,1.6). ,B 3aBM'CH'MOCTH OT pa.c o,IJ;a Ll,e-
MeHTa MaKCM:\:laJIbHOe 3HalJeUHe npOlltHOCTH
nO"'IY1leUO n>pH CO,ll,ep2KaHlIH I1bJ.1IeBH,lI,HQH
cppaKitHH B neCKe '0'1' 15 )J,O 35%. )J.allb-
'HefIIlIee YBeJIIflleHHe EO.'1lllIeCT,Ba MeJIiKI1X

qaC'lU-IU KepaM.3IHTOBO'fO neCKa, C'Bepx 3KCT-

VCMaJIbHOfO (no npOQIHOcrH) 3HaQeRHR,
IBbI3I3aJlO pe3!KOe CHHLKeHllie npOtJ-HOCTH pa-
oC1fBopa, ocu6emw .lI,JI5l COCTaDO'B C BbICO:KHM
paCXO,AOM l./,eMeHTa. YBeJ!II1IlfCHHe C-D,lI,ep'}Ka-
IHtH nhIJIeBH,IUIOH q,pa'K'LI,rm 13 Kepa'M3.HTO-
nOM nCCKe nOBbIGHJIO TaJOKe 06'beMHYIO
Ma,ccy .B3,WYYIMHPO:Ba.HHO'[-o paC1'BOipa. O,'I,-
'BaKO no CpaBBel-nnO C pOCTOM I1POq'HOCTM

,....

OO'be ma5lM3cca ipaCTBop8 YBC.1JIH'IflI'BaJlaCb
He OOllee qelivl IHa 10%.
:BBe;{€,HHe IIIblJIeBH,!J;'HOH w,palKUHH neCK8

cno.c06crBOBaJI'O TaK)Ke Y..JIYQrneHMIO <Pop-
MHB-OlfHbIX 'CBOH'CTB KepaiM'3HTD6er.OIH:IH>H
CMeCH: 'UOBbIIlI3JIJI.Cb y!.Q060YKJIaJJ,bIBae-
MOCTb If OJ{:H'OpO,lI,HO'CTb -eMe'CH.



=-= x.1eJlYlOlllHe 'Of1bITbl 111,PO:B'OAHJIH C HoC-

=::.-:: 30 aHHeM,Kepa'M3HT06eTOHiHbIX CMeCeM,
:- ,:-OTOBJIeHHbIX .Ha .nOpHeTOM neCRe onTM-

 .."::'.lb:;:OM rpaHYJImleTpHH. GoxpaHHH .nDcr-O 

 ::.i.:,I':\1 (s 'llpeJ(eJIax 'O,IJ;ROM cepHH COCTa-

r3) 'COOT!HOmeH-He ':YleLK;r;y Ll,e:MeHTOiM M nee

'2-:{mI, npll O,IJ;HRaIWSOn CTeneJH.H SaKY:YIMyn-
1JTHeHHH JI:0CTUraJIa,Cb npaKTHqeClm paB-

:iOBe.'1HKa}I .npnq'HOCTb .paCTE-Opa B 'Ka>K,Z:\:OM

Z3 CO,CTaBOB 'BaKYYMHpOSaI-lHoOrO 6eTOHa

.J:aHH'OH 'cepHH. Ha -o,CHOSaHHH ::iTOrO M-O>K-

HO CqHTaTb, qTO 'll-OBbIUIe.I-Ille ,npOqI-IOCTH Ke-

paM3HT06eT,OHa -C yseJIHqer-Wre'M pacxo]Ja
Ll,eMeI-lT3 (pHC. 2,a) 06YCJIOSJIeHO yse.'1,uqe-
IIlleM I{OJIUqe.CTSa paCTSOpa.  T':vrelIfbIlleHHe

LKe KOJ1HQeCTSa paCTSOpa 'npH -C'OOTBe:rCTSY-

fOIlJ,eM illOBblIlleHHH -o6'be111!-IOM KO-HLI,e.HT p8.-

I.J;llH :KepaiM3llTa (pH'C. 3,a) SbI3'BanO CHH>Ke-

HHe npOq.I{O.CTH Kepmv[3llT06eTOHa. Eonb-

illeH 'npO.qHOCTblO 06na,rr,a.rr BaKYY,M'HpOBaH-
Hullr Kep a,I\I!3HTo.6eT on, ,cO-,rr,e,p}KaBillllH p a-

CTS-op 60nee SbI,eORoro iKatleCTBa.

l'hMClIeH.!1e 06'beM'HofI MaCCbI rI{Cp3' BHTO-
6eTOHa (pHC. 2,6 II 3,6) 'B 3'Ha 1IHTe.'1bIIOH

Mepe -o6YCJIOBJIeI-I0 I13Mel-IeI-nre11 'c-o}:Lep2Ka-
HH5I S !J-lC':\1 fKpYIII-IOr,O 3anOJIIIHTe"m. rIOBbI-

llIeIme '06'beMH OM KOULI,eHTp aI.J;Hll Kep aM3H-
, 

T3 CJIOCOO'CTJ3 OBa;! 0 YMeHbillCHli'IO OO'be:\-I-

r-1OkI .MaCChl 6eTo.na. rIPM j1,aHHOM 3IIatIe-JiJ-l}I

06'be lq{rQrI KOHUeU'.I1paHHll KepaM3'lITa 60JJI:,-

meii 06'beMUOH Mace-OJI xapaKT.ep'H3D-Ba.1JCH
K€paM3HTo;6eTOH C 6o.lee BbICOKHM pacxa-

,rr,O:\-1 l eMeJITa.

.H3 'pHC. 2,a cJ1e.!l:yeT, QTO rnpM nOCT05IH-

H-D'M pa;cxo.n:e I.J;e:MeHTa .npOqH,Q'CTb saKYYMJfo

pC':JBa.HHbIX Kepa:\I3HT06eT-DHOB pa3HblX COCO

TaB-OB pa3JIHq,Ha. 8TO 06'b5I'CH5IerC5I H3MeHe..

RHBM ICOOTIIorneHHH lMeLK.n:y Men-KllM '11

Kpy,TI'HbIM 33nOJIHHTeJIH'MM (, = M:K)'
oKa3bIBalOw;ero cY.II.{eCT>B-eHH-Oe BJIH51HHe Ha

CSOHCTBa .1eI'WHX .6eT-DHOD.

,.l:!JIH OnpeJI,elleHHH .0nT,Hi1'IaJIbHOrO 000'1'-

H.orneHilH MeLK.l1.Y KpynHbJM H :vre.'11mM 3a-

nOJIHHTeJIH'-il! lXJIH 'Ba,KYY'1mposaHHbIX Ke-

paM3ll 06eTOHOB MapoK 200--300 6HJIH

rr'poBen:eHbI J(onOJIHHTeJIbiHble -onbITbI C H,C-

nOJIb30BaHHeM cMeceH, s KOTOpbIX rrp" no-

CTOH'HHOM ,pacxo,ll,e I.J;e-MeHTa (300 H

400 dIT'/M3 ) H OnTHM3JIblHOrM 'cocraBe iKepaM-
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PHC. 3. 3aBHCHMOt'fb npOQHOC'i'H Ia) " o6'Le»o
nOM MaCCbl (6) naKYYMHponallHoro Ke.paM3HTo.
iJeToHa OT o6'bel'tllloil KOlII eHTpau.Hl1 KepaM3HTfI

I. 2. 3, 4 H 5 - Kal{ na pHC. 1

3-liTO'Bor-0 neCKa 3'Ha'qeHHe r HmH HHJIOrCb-aT

0,3 .ZJ;:O 0,7. lvlaKC-HMaJIbHaSi iIIP-oqHOiCTb KP-

pa'M3HT06eTDHa 6bIJIa IIOJIY1J:eHa /fIpM r=

= 0,6. Om,li'MaJIbHOe
_ CO,ll,epLKaHHe ilmpa1!-

3HTOBnr,o 'neCRa B iCMCJCH nopMICTbIX ganOll-

HHreJIeH Illa o.n:HT.cH 'B npe!ZI.eJIax (=0,5-
0,6.
CpaBiHHBaH iII-DJIyqeH'I-lble -3KcnepHMen-

TaJIbIlbIe ,naH'HbIe C TeXiHUqeCKHMH naKa3a-

TeJIHMHSH6poBaKYY'MHoor,o 'on-oeooa cpOpM.:J-
Ba;JI-HH 06'beMHbIX 3JICJM.eHTOB H3 THLKeJIbU

6eToH-oB, :HeooxoJJ:HMO .on,leT.HTb, 1J:r-o UP"

,np8'KTHQeCKH O:l(,HHaKUBOM 'pa,cxo,ll,e I.J;eM€H-

KaHA. TeXH. HaYK r. 6. rHPIllTEJ1b, mUK. B. A. J1ACTHK

(3K6 HI1MCK, KHeB)

Y,I],I( 691.328-46-412:693.542:532.11

ra JI.J151 Map'OR .oeToHa 200--300 ;J.";:T ' ---

 5I 3-H 3 'uneJIbH oe (Ha 600-_')()O =::-  ._-)
'CHilLKemIe n6'be-MiI-lOH '-laGb! 0-2:-:(-:2_ 3:-

In03BOJl5ICT B YCJIOHH5IX ;{ei!':T3 .: ....:..:. X :::::_.::.-

npH5ITHM H -c HCnOJIb3013a5:'ie_ -::=:.:.:--=::--
mero TeXHOJIl).flllleC,KOf.O 00""--;':':''''- '=' ='''

YIMeI-IbllJ.HTb .Macey 06'bC1!HbIX 3.-::-e' i:::::-::= -=

1,3-1,7 pa3a.

BbIBO.rLbI

OnTHIMaJIbH-OMY 3eprlIoBO'\lY COCT23:.
--

paM3HToHoro rrCCKa cpp aKLI,H,H O,I-1--:::)o!
c,oOl'BeTcTByeT om<a3aTeJlb rpaHy.lo ie-:-_:_

n=0,3-0,35. B 3aBH,CH:\I[Q'CTH OT pane.:.-
I.J;e11eII'fa 13 KCDa'\BHTOBbI1I neCOK Ll,e.iIecooC-

pa3H 0 BJ3'O.n:IITL OT 15 ,TO 35 % 06'be la :: :-

JIeBll,'1.HOH cp,paKI.J;HH, co.n:ep>Karme KOTO::''':'
D;OJ12K'HO 6hITb Te.:\1 6o.1brne, 1J:0M HHLKe :,2-
CXO.!l ue.:MCJHTa.

3ep'HOE-OH COCTas 'KepaM3HT,osoro ne::;:c

,rr,JIH saKYY:\1llpOB3H'H0f10 K-Cpa11:3HT06eTOE2
OTJIIi'l.aerCH 60JIee BbICo,KHrM no cpaBHeH::IO
C BH6poynJIOTJ-IeHHbL\1 KepaM3ilT0-6cTOHO _
co;:r,ep:H\.aHHCi:\I :\'1eaK!l1X (;J:o 1,25 MM) rb;::,a:.;-
I.J;HH.

OnTH\1a.,'IbHOe 'Coo HoweHHeMCLK'lLY Me.1-

K}Ji!I,1 H KPYITIHbI:\-l nOpHCTbI:MH 3a.nOJ1HllTe.:rH-

MM B Me.1JK03Cp;mIiCTO:M SaI{YYMupO'BaHHo l

KepaM3HTooeTOHe Xa.p2rI<Te-pH3ye'IiC5l 3,Haqe-

n.HC':\o1 (=.0,5--0,.6.
IIpu11elIeHHe onTlI':MaJIbH.o-ro 3epnOE-or-0

-COCTaBa nOpu.cTbIX 3anOJIHHTelieH I1JJH pac-

Xro.n;e I.J;eMeI-ITa 300--400 KrfM3
In03BOJIHeT

nOJlY1J:UTb B3KYYMHpoBaHHblti ECpaM3I!T06e-
tOH Map'oK 200--300 npH -o6'bBMH-OH 11a.cce

1400---.1500 KrJ.M3.

JIHTEPATYPlI.

1. X p 0 ;>;1 1>1 X 13. A., C Y JI K 0 B C K H 1"1 11. A.

113rOTOBJIcnlle )KeJIe306eToHHb1X JIOTKOB BaKY-

Y iHPOB8HHCM.T8lIlKeHT. Y3 I1HTI1, 1966.
2. ApT e M eBB. n, BaKYYMHHH MeTo.rr.

nnrOTOBJleHHfI OO'beMHbIX eJleMeHTiB-«13y.rr.iBeJIb-
Hi M8Tepia.TJH i KOIICTPYK ii», 1970, N2 4.

3. K 0 P H 11 JI 0 n 11 q 10. E. BonpocLI npo'l-

HOCTH JIefI<MX 6eToHoB. - «BcTon H }KeJIe300e-

TOH», 1 962, NQ 2. ...

4. C 11 M 0 HOB .M. 3. OCHOBLI TeXHOJIOnm

JIerKHX oeTouoB. .M.. CTpoii1l3,rr,aT, 1973.

5. K 0 111 H C cap e H K 0 E. C. I1cCJIe,rr,OBatlHe

ocooeHIIOCTefi TeXHOJIOrHll ll3rOTOBJleHllH Kep8M-

311TooeTOHHbiX 1I8HeJIefi B KacceTHbIX cpopMax.-
B KH.: BceCOI03H8H KOHcpepeH HfI no JIerKHM

6eTOHaM (Te3HCbI ,rr,OKJI8.rr.OB) [.MHHCK, 1970]. .M.,
CTpofiH3,rr,aT, 1970.
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o AaBAeHHH 6eTOBHOH CMeCH

YCTaeOBOK AAB HSrOTOBAeBHH

Ba OOpTa  OPMOBOqBMX
06 eMBMX AeMeBTOB

1TIpH npO€iI<THpO-SaI-IHH H paC.1J:ere <p.O'pMO-
B01J:HbIX YCTaHOBO'K Jl.JIH H3I'OTOBJIeHllH 06'b-
eM,HbIX 3.'1€-MeHTOB He06Xro)J.llM.O 311-1aTb Be-

JIHq,MHY H 3aKrOI-lO'MepHO'CT,H J(aBJIeHHH 6e-

TOH'HOR C'MeCH. TItPH BbI-COTe .CJ!OH 6eT.0Ji-
HOM ,c.}:!eCH 3 (M H 60JIee, a TaKLKe rrJIO.lI.{a,[lH

CTeH ilI.O 20 M
2

'BaLKH-O YCTaH,oBHTb Kail( CTa-

THLJ:eOlWe, TaK H ,lJ,H:HaMUqec,Koe Jt,aBJIeI:IHe
CMe,Cll Ha 60pTa <pOPM'OE-OqHbIX YCTaHoBo-K.

J1pOBO.n:HJIH HCCJIe,1J,OsaIRHH Jt,aBJIe,H'HH Ha

60pTa cp'OpMOB-O"l-HbIX Y1CTaI-I-OBOfK qeTblpex
THrnOB: Ha Brll.6.pO-B3'KYYMIHOiI -MaUlHI-Ie, Ha

Y'CTaHO'B'Ke KaOCeTHOY'O nfrIa, ;na MaillHHe

HenpepbI'BHoro !iJ.opMo-BaI-IH5I H iHa YCTaHoB-
Ke c .no.rr:aqeil H YiKJIa,n:iKoM 6eTnHHoM ,m,'1eCH

MeTO]JOM HanHeTarHI1H.

.IXJI.51 -orr'pe)leJIeI-IH51 BeJIll1J:illIbl JI.aBJICJHM5I

H0nOJIb3.oSaJI .u.aTqUKH MeM-6paHHOru TH:rra

3" 3aK. 49G

I

H 113-Mep.HTeJIbHYID cxeMY, paapa,60TaHHYIO
B HI1I1CK [1].

.IXaBJIeHHe 6eToHHOH CMeCH Ha onany6KY
npH H3!fO OSJIeI-IHM 'OO'beMHbIX l3JIeMeHTO'B

no MeTo,rr,y BH-6po.sarK'YYMHpO:BaHHH o.npe,lJ,e-
JIJIJIH 'Ha cpparM€lHTe <p,opMYlomeM YCTa-
llOBKll.

OTKR)J!HOM 60pT y,cTaIHOB'KH .rrp€- CTaBJIH-
eT co6oil Ba!KYYM-'mUT. B HClnO,ItBH}KH'OM

6o.pTe 3anOJ(JI'HI.J;0 C ero nusepXHOCTblO 6bI-
aH YCTaHOBJICHbI B cneI.J;Ha.'1b'llble OTBep!CTH.5I
no BblCO-Te 60pTa 'LleTbIpe ,1J,aT1J:HKa ,naBJIe-
HillH: HHLKHHH H3 ,paccTomlHH 10 CM OT .n:na,

'Q;CTaJIbHbIe - Ha pa,CCTOHlHHH 85 OM .o,nHH

OT ,lI,pyror'o.
cppa.r'MeHTbI .o6'beMHOrO 3JIeMClHTa Bbl-;O.

TOH 2,75, illllrpmlOM 68 H TOJI.II.{HUOH 4')M
1-I3rOTOBJIHJIH ll3 6eT-OHI-IOM CMocn c noOk

BHLK'H-OCTblO ,19 eM oC3 .KHno CT3IH)lapTHJ-

MY .rWHYCY.
EbIJIH npD'Se.n:eHbI TIPH Cepll-M 9K!CnepH-

MeHTOB. B nepBOH cepllH 6eTOI-II-IYIO CMeCb

3aJIHSaJIH B' cpO.pMY H B3'KYYMH;pOsaJI-H 6e3

JI,OnOJI,HllTeJIbH-Or-o B03,1J,eHJCTB,H5I 'BH'Opa HH.
Bo BTOpofI cepHH npH 3aJIHBKe B CPOPMY
SKJII01J:aJIH .BHr6paTOp, 'YCTaIHO:SJIeHHbIH B

HH:Hmei'1 traCTH BaKyyrvI-6opTa, a 3aTeM Ba-

KYYM-Hacoc. TpeTbH C pHH3KcnepHMeHTOB
'OTJIH-tlaJIa'Cb .or STOtpOH TeM, -qr-o B <PO-p'MY
YCTaH aBJIHBaJIH ceToKY 'C p a31}lep-0M _ .HqeHKfl
200X;200 MM H ,noMaMer,p,oM apMaTypbI
4 !MM.

iBeJIHQ.uHY ..IJ.aBJIeHH.SI o:npe:,IteJIHJIH B CJIe-

n:YIO.II.{He MOMeHTbl: .rrOCJIe 3arrOJltH6H.HH <pop-
.MbI 'C!MeCblO; BO 'npeMH ;BaKYYMMpUBaHHH

('BeJHlqllHa pa3p,5I'>K, HnH no Bauwy.MiMCTpy

19



_. 1. Jl,aBJleHHe Ha 60PT I}JparMeHTa BH6-
- aKyYMHOA MaWHHbl

_ nOMe 3anmmCHlU[ <]>OpoMbl oeToHHofi
-

eCbro; a IH 6 - .zuiHaMll [eCKoC ,lJ.aBJICHllC

,J.!eCH npll BllOpal.\llll; 2 - npll BaKyyMllPO-

:S:';.HH; 3 - nO.CJle o()T'KJIlO'IeU;ml BaK)')'M-Ha-

:-.,:a; 4 - nOCJIe OTKpbITIHI 'BaKYYM-oopTa;
_ _

_ _
_ pao.onpe.,!J.eJIeIUle ,lJ.aBJIe1illSI no

  APoCTffTllqeCKOM 3aKony

_

--; 0,6 aT); Hoene QTKJIlOqeHH51 13a:KyYM-

-=-::. 'oca H YICTa:IIOBJIBHH5! 13 BalKy.yiM-IllOJIUC'Pi
.: :: !occpepH01.Q ,lJ,aBJIeHH5!; IIWCJIe O'IKpbH'iS!

=  ;cYYM-6opTa.
Pe3YJIbTaTbl &KCn p'u.MeHTOB npe,lJ,CTaB.rre-

=B Ha pHC. 1. 3,AeCb >Ke my.H\KTHpHOH JIil-

v

?3en nOKa3aH.O .rr:aBJIeH.He, paCC'lIHTaiHlllJe
=0 rH,lJ,pOCTaTH4eCKOMY 3aKOHY

PcT=hiog, (1)

r,!I.e Pem
- :1J,a13JIeHHe, 'KJI'C/-oM2 ;

h - BblCOTa C.JIOH 6eToHHOH CMBcn,

OM;

g=CYI;'ceK
2

;

io - 06'beM.Ha5! MaC'Ca 6eTo.Il'H-oll

OMecH, K!I'.

il1!PIII h=275 OM PeT=O £25iKr£fC'M2.

MaIKlClDMaJIbHOe .n;a,BJIeHHe H-a 6o:p coor-

13eTcTByeT MOMeHTY nOJIHOrO 3anOJIHeHH51

cpOpMbI 6eToHHoll CMeCblO H 130 13cex CJIY-

qaSlX IMeHbIIIe )J.a13JleHRH, 'pa!CCQllT3'fHHJTO
IIID rHJI:pO'CT.a1'lM'tJeOKOM:Y 3aKOHY.

iDpH cpaooeHUH JI.3'BJI€lHHH 13 q,-opMe 6e3

BiH6pau,Hll H C 13H-6pa'll;HeH OT\Me;qeHO, l1T',) 13

,ne.p130M cJlyqae npOllCXOJI.HT Herr10JIHOe 3a-

nOJI'HeHHe cp.Op-.MbI CiMe'CblO, ocooeHiH'O 13 HH-

 {HeHee llJaCTH. 37'0 .c13n.neTeJIl CT13YeT{) He-

06XO)J,H'MOCTH :7HPlcp.eKTU'BHOT.O .BUopup:)l]3a-
HUH '6npTOB cpOpMbI ,npH ee 3anOJ11HeHHH

.6eTOHHOM OMeCblO. B np'OTUBHOIM CJIY11a2

H3-3a 31Ha1!HTeJIbHOM 13bI'COTbI 60PT-D13 H ya-

JIOirD paCCTOH'HHH MellilIlY 'HRMH np'OlFCXORHT
Hexa'lleCTBeH\HoOe 3anOJIHeHHe in'OJI.OCTH  OD-

MbI 3a O'l.eT 3a.BHcaHH51 6eTOHHnli CiMeCH Ha

CTeHlKaX.

3 aJ<:oHo.MepHO,cTb ro.p.J1:30HTaJIb'HOI'O CTa.

TH''le'cK'Oro }J:aBJIeHU5! iDO BbIiCOTe cPOP'MbI

nipH 3ano.rrHeH'lIrH 6eToHHoM ,OMeCblO C

O.n;HoBpeMeHHbIM BH6pHpoBaHHeM 60pTa

MOLKeT 6bITb annpoKcHMHpoBaHa C .n;OCTa-
..

TOLIHOH CTeneHblO TO'llHOCTH np5!MO nponop-

UHOHaJIbHoi'I 3aBllCllMOCTblO:

PCT
= h jo g 'Ao , (2)

Me  o- K'034>cpH1I;1ieHT CTa'T:H<LJ:elcx.OI'O .naB-

JIeHH5!, Oinpe..neJJ5IeMbIH no I}:!OPMY-
JIe [2]:

v

'Ao = ,

1-v

I',lI,e 'Y -J{o0'3cpqnID,HeHT TIyaccolHa.
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Pac. 2. H3MCHeHI1C AaBJIeHI1SJ. BO BpCMCHH Ha 60pT $parMeHTa BH6ponaKYYMHoii Ma-

illHHbl B rrpol.\ccce clJopMoBamul

1. 4 _ pa60Ta HH:!KIIerO .Bll6paT()'Pa; 2. 5 - pa60Ta BepxHero B1i6paropa; 8. 6 - I II

1I BaxyyMHpoBaHlie

20

t,II,JI5! 6eTOHHbIX .CMeCeH no .naHHbJiM [3]

y=,o,42-0,49 H Ao=O,72-o,96. C YBeJIH-

'l!-eHueM llieCTKOICTH CMeCH 3Ha'lle!H-llH V II Ao

YMeHbliiaIOTC5I. Ha Be.JIUlIHIIY K03cpcpHII;ueH-

Ta CTaTH'lec {Qro.n;aBJIemm BJIH51eT paccTo-

mme Melli,ll,Y CTeHKaMH cpOpMbI H CTeneHb

apI\1HpOBaHH5! 'KOHCTpYKII;HH.
TalK, 'BO 13TO,PO'H II TpeTbeH CfJpHSIX 9:K100e-

pH'MeHTOB BeJIH'llHHa Ao, onpe,ll,eJIHeMa51 KaK

c'pe.z:r..H 5!I1 no nOKa3aTemfM 'lleTbI.pex ,lI,aT'lH-

KOB, COCTa,BMJIa .COO'TBeTeT13eHH'o 0,75 H 0;68.

Pa3Hllua B 3Ha'lleHHHX 3To.rn K09CPlcpHIIill-
..

eHTa 06'bfl!cHHe CH TeM, 1lJT0 B TpeTbeH ce-

pHH HCIIOJIb3,o13aJIH apMa'TYP'HYlO ceTKY, l1a:

CTH.llHO 13Q( npnmH lalOIll,'YlOLM<liCCY
6eTOHH'OH

C:Me:CH, YMeHbllIa5! 'TeM caMbJlM ,lI,aBJIeHHe Ha

60KoGBble creHKH.

1\.HaJIH3 IIlOKa.3bJi13aeT, qTO '1leJM HH.:>Ke Ha-

x..OlnHT.CS! T.01I:Ka. B KOTOl) OH .onpe\Il.eJI51eTCH

;rr.aBJIeHHe,
H 60JIbille B,n,H5!HHe cTenOlK, TeM.

 :1eHb'UIe 3HaqeHHe :Ko09q>cpHUueHTa "-0.

. rIpH 13aKYYM'HpO'13alJIHH .)la'BJIe:HHe Ha

CTelHKY CPOlPMbI pe3'IW na>}J.aeT II PiOCTllTaeT

0,3 y;,rclcM
2

.

B BepX:HeU ''llaICTH cpD'piMbI ,lI,ai,qHiKll ,nOKa3b1-

BaIOT O'T,p.HIJ.aTeJIbHble 1.1l313JIe:HHSl, T. e. MeM-

6palIa !IJoporH6aeT.c51 13 CTOP'OlIY 6eToHHOH

CMeCll.

iI10cJIe OTKJIIOllenH51 13aKyYIM..,Haloolca H yc-

TaH013JIeHII5! 13 BaKyYM-III'OJI<O-CTII 3TMo-ccpep-

H-oro Jla,BJI0HHH 13eJIH1.IUHa '.naBJIeUHH 'CMeCH

na CTeHKY cp'OpMbI 13.o3paiC'raeT oq€IHb !He-

3IHa11llTeJIbiHO, TaK :KaK [IQICJIe D-'J100'ca 130Jl,bI

B urp.ou..e:cce 13aiKY)'IMH-pO'BaH1i.5I C'MeCb CTaHO-

BETCH }KeCTlIe H K09cpcpHIJ.neHT 6oKoBoro

pa.crropa YIMeubmaeTcH.
YCTanOBJIeHO, 'llTO ,,[JUI IJm11e:cTBeHHo:ro

3anOJIHeUHH cpOpMbI Hec6XiOJ 'HMa ecpcpex-

TiH'13HaS! '13H6paUH5I.
MaIKCHMaJIhHa5! BeJIHqHHa .n.a\B.JIeHH5l Ha

CTeHIJ{,H q,OP'MbI ICQ'3JI.aerC5! illOCJIe ee 3amOk

ReHll51 .6eTolIHOH CMeCblO H MOllieT 6bITb

'Qlnpe,II,eJIeHa Ino cpopMYJIe (2).

.ILaJIbHeMillIIe' HCCJIeA'OBa.HH51 npn BH6po-

BalKYYMlHpOlBaHll\H npOlBo,!L-H-JIJI Ha cppar.MeH-
Te >KeJle306e'POlIHOrO H3,II,eJI.l.m IC 'l'OJIIll,HI-J.O.ll

CJIOH 6eTOIlHOH CMecu 16 CM. Ha iBaJ\YYM-

HOM 60pTe 6bIJIO 3aKpenJIeHO .!I.Ba HaBec-

HbIX 13H6paTOpa I1B-2A. «1>palfMeHTbI JI3I'O-

TaJ3JUliBaJIIli H3 6eTO'lUIDH oMecH 'C nOJlBH>K-

HOCTblO 10 CM oca.n;KH cTaH.napTHoro KOI-IY-

ca. )J,aT'llHIKH ..na13JIeHH51 )J,-1, )J,-2, .IL-3 6bI-
v

JItH 3a/KipenJIeHbI 3anO\!I.JI'HIJ.O C I'JIyxoH cTeH-

 CHYCTaHOB'KJI COOTBeTC'I113eHHO Ha pac-

iCT05!HUH 21!8, 145 H 10 'CM OT ,,lI,Ha. <I>OpMO-

Ban'He ocyIll,eCT,BJI5IJJoOCb iB 'CJIe',lI,YlOmell noc-

JIe,ll,OIBaTeJIbIlD'C'I1H: 3arpY3Ka 6erO:HI-IOH CMe-

Cll, BKJIIOlIenHe HH>KHero 60pTOBoro BH6,

paTOpa (7,5 Mlm) ,
IBbIKJIlOlIeHHe BepxHero'

6opToBoro Bll6paTopa (2,5 MHH), nOCJIe

Oil\!O,HqaHHH IBH6paIJ.'HoH Ha 20 M.HH !B:KJIIO'la.TI-

C5! !BalKyyrvHIaCO'C. TIoclie IBa'KYYM'Hpo,13aHlHH

Bli'6paIU15l nOBTOp5!JIaCb npH 'I10C.'Ie OBa-

TeJIbHOM BlKJIIO'leHH'H HHlliHero, a 3aTeM

'BepXHero 'BH6paTopoB, 'Ka>K,lI,Or.o Ha 2,5 M.Hn.

3aTeM B TeqeHHe 10  mHnpoH3BO}J.HjIOCb

nOBTopHoe 13aKYYJl.mp013aHHe, nOC.'Ie 'l!ero

60pr CPopMYlOIll,eU YlcTaHOIB!KJH OT.KpbIBaJICH.

Ha pRC. 2 nDKa3aHO H3Me.nelHHe !IIommro

(cTaTH[IeCIWe PCT+ ,IJ;TmaMHLIecKoe

O";J;) !L(3'BJIeHH5! na CTeHKY YCTaH()IBI H.13 npo-

necce Q:>opMo'BaHHS!. TIocJIe .BKJIIOIIel:J.nH

HHffiHero 13H6paTopa ,lI,aB.rJ'e,HHe YlBeJIUllUBa-

eTC5! n ..n;oCTJi.raeT MaIKCHMaJIbHQ.110 ,3Halle-

HH5!.

[l.OCJIB,lI,YIOIll,ee BlKJIIO'le.HtHe BepxHero

Bu6paTopa He !npH'BaA T Y'BeJIHqeHHIO

.rr.aiBJIeHH5!. BocJIe 'oTiKJIIO'leHlH51 Bu6paTo-

pOB H BKJII011eHH51 BaKY'YM
-Hacoca .,lI,alBJIeHHe

yMeHbllIa.eTC5! ,13 2-3 pa3a. TIoBTopHaS!

BH6paII:H51 'BbI.3bIBae.T nOBblollIeHne .n;a\BJIeHHH

.n;o YPOBII5!, 6JIH3KOrO K nepBH1.IHOM BH6-



,

'"'alum. TIOBTopHoe
_

BaIKYYMHp.OIBamle I1Pll-

"<O.lllT :J{ 3HaqllTeJIbHO:MY na)LCIImO ,lI,aBJIe-

:-:UI. TIpill 'HOCJIeJI,OBa.H'HH OD'beMoHo..f\O :me-

 reiITa -c 1iO.'llUHIllOn 160:MM CTaTH1H CKOe

:aB.'IeIIHe TaK>Ke JIHHefn-lO 3aBHCHT OT DbI-

 OTbI C.lI05I DeTOHHOll CMeCH. A m.IIHTY,ll,a
.:umaMH"LIeCKOro ,lI,aB.lIeHH51 B p5l,lI,e CJIY-

1iaeB ,lI,OCTHraeT 3UaqHTe.IIbIIOH BeJIWUI-

RbI (0,15 'I{,rc/cM2) H M'02KeT 13 HeC'IWJIbIKO

pa3 InpeBOcXO,ll,HTb CTaTHQeC!lWe ,lI,aBJIeHHe;

iPH 9TOM lI;llHa:\m;rleOKoe ;a,a-BJIeH'He He 3a-

3110HT OT BbICOTbI CJIOSI CMeCll, a .ompe;a,e-

,l5IeTC5I aMnJIllTY OllKOJIeDaHH11.
.lI.aBJIeH.He Ha ,DopTa YCTaI-IOiBIKH -KaCCeT-

Horo TUna, YCT3tHOBJIeIlHOll Ha 3a.BOJJ,e, o:n-

pe,lJ,ell5IJIH B npOLl,eCce 3anOmIeHll5I nOJIOCTH

CTeHI<'fi 6Jl0Ka DeTOHI-lOH CMeCblO H ee BH6-

poyn.'lOTHeHll5I (c MOMeHTa Ha'[Ia.'Ia Y.K-

,la,;:J,JUI II ,lI,O OllmH'[IaH'H5I mpOIl,eCCa -<POP;\IO-
BaI-IIlIH). Ha pRC. 3 nOKa3aHO 'R3IMeHe:I-IHe

.la JIeHHH6eTOHHoll CMeCH Ha pa3JIHQHbIX
CTa:,ILIUIX <pOpMo,BO'IJ::I-IOl'O IllpoLl,ecca. MaKcH-

:\IaJIbHOe :,lI,a'BJIeH.He oRa 60pT C03,l1,ae'TiC5I K

MOMeHTY O:IWHT.IaHH5I <popMoBaHH5I, K0I11Ia

BH6paTopbI cIlI.e pa60TalOT (CM. pHC. 3,6)
MaKCHMaJIbHOe nOJIHOe ,lI,aBJIeHl1e B Ka}K-

AOH TOQKe DopTa MOlKeT DbITb oI1pe,ll,eJIeHO

no Cpop:MYJIe
PM8KC = O'Jt Sin w t. (4)

KalK rBH.ll.HO '113 .pe3YJIbTaTOB npOiBe,ll,eHHbIX
3K-cne.pIfM0HTOB, C:T,aTH'lleOKOe ,n.aBJIeI-ME,:

MeHblIIe, qeM onpC;:LeJIeHHOe 'no 3alKOHY

T'H,lI,pOCTaTH:KH (Ha p'11C. 3 I10Ka3aH10 'l1'YHK-

'DIIpOl\I) H M02KeT 6UTb
-

orrpe):leJIeHO no

CP,opMYJIe (2).
3naT.leHIle aMIIIJLHTyi,ll,bI ,lI,HHaMUQeJCKoro

):l3JBJIeHH5I a ,I1pllI npOqiHX pa'BlIbIX )i1CJIO-

DHHX, He 3arBJIC11T OT BbICOTbl c.'l05I 6eTOH-

HOll CMeCH II Onpe,ll,eJI5IeTC5I aMnJIHTY,lI,OH
KOJl'e6aI-IUll 60pTa.
TaJKHM ODpa30M, 3a CQeT InIIIa HIT.leCiKurO

,lI,aB.lIeHH5l nOJIHOe ;a,aBJIeHHe DeToHHoH CMe-

Cll ,II-IO}KeT 3Ha HTe;JIbHO npeBOCXO,ll,HTh
rilJ,ll"pO'CTaTMqeCKoe.

-TIoCJIe O'K'OHqaHH5I CP,opMo,BaHH5I oD'beM-

Horo DJIoKa IIpl1 BblKJIlOqeHHbIX BlIDpaTopax
3cpcpeKT T,wKcOTponHo-ro npeBp-8IlJ.eHllH' 6e-
TOHHoOll CMeC&I lI1.pe'KpalUae-TcH, npll 3TOM

pe3Ko YMeHbIllaeTC5I 3HaLIeHHe K03cpcpHIJ;H-
eHTa CTaTllQeCKOrO ,lI,aBJIemIH 11,0 II CTaTllQe-

1K,0e ,lI,aBJIeJ-I'He DeTo-HHon CMeCll (CM.
pllC. 3, B).

-TIpoBe,ll,eHbI 31KCneplH-MeHTbI no onpe)Le-

JIeHnIO BemIT.IHHbI .ll.a'B.lIeHlISI Ha Ha1pY}KHbIe

DQP:ya MaIlllllIbI ;a,JIH I-Ioope-pbI'B1'l'Oro cpOpiMO-
iBaI-IH5I 06'b€Jl\I!HbIX 3JIeMBHTOB TItlIa < OJI-

naK», OCYlUCC'DBJIHeMOrO 3a ,CLIeT mepeMe-

m;eHll5I cep.l1.-e'IHlIIKa _H3 KpaH:-He BepXHero
'B ,Kpall-He HIHUKHee IIOJIQ}KeHlle. y,nJIOTHeI-lHe

CMeCH" npmI3IBo1I:H'TC5I npll nOMOIlI.H !KOH-

TYip'HOM: .BH6po-peH'roH, paOnOJI02KeHHOM: 13

IBepXHeH '[racn!.

 1aKCHMaJIbHOe  aBJleHHe, pa BHBaeMoe
Ha CTernKll YCTaHOBKIlI, ,lI,OCT raeT

1,55 IKPcfrCM2,
LITO 3HaQHTeJIbHO npeBbIIlla-

eT rll..ll.pIOlCTa'IiHqeCiKOe ,lI,aB,!IeHHe DeTOHH-OM:

CMeCH. .lI.aB,'leHlle BO BpeMeI-lll MeHHeTC5I

CRaQKoo-6pa3HO H -He 3aIKOHOMCpHO.
3TO ICBUizr:-eTeJIbC'I1ByeT 0 'IiOM, LIT-O OIIIpe-

JI.eJI5I1OIlI.ee BJIM5IHHe Ha IBeJI'llqUHY ,lI,aBJIe-

HllH HMeeT ,lI,ecpop:Mal1;HH Cl\IeCH, TaK KaIK

!TIpH nepeMeIlI.eH-H'll 'ceplReqHHKa era n013epx-
HOCTh II 'llO:BepXHOCTb HapY}KHbIX DOpTOB
He aDccJIIoTHO napaJIJIeJIbHhI, a 'Ilp:n Ma-

.'lOll TOJIIlI.HHe CTeHKH oD'be lHoro 3JIeMeH-

Ta ,,lI,a2Ke He3HaT.l<lIT€JIbHa5I nenapaJI-JIeJIb-

HOCTb, nepeKocbI H I-IepOBHOcTH Bbl3bIBalOT

60JIbIIllle MeCTHble ,lI,aBJIeHH5I.

)I.BJIeHHe :rreperradL'OB ,.TJ:aBJIeH'115I BoO Bpe-
JIeHH HaDJIlo.ll.aeTc5I B 30He, n,ll,e BItDpau.H5I
(5t;TOH 'Qf!: OMecI-,! mpa-KTH"lE} HH OIlI.Y'I1HMa!
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PRC. 3. ,naBJIeHHe Ha 60PT KacceTHoii YCTaHoBKH npH
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PHC. 4. ,naBJIeHHC Ha 60pT (jIparMeHTa (jIOpr.IOBO'lHOA MamHHbI C HarHeTaHHeM 6e-

TOHlfOA CMeCH

TaK KaK aMTIJIHTy;a,a LlHHa:MHT.leCKOrO ,lI,aB-

.1l€I-IH5I MaJIa. B 30He e-cp,cpeK'f1mBHOH Bl1'Dpa-
IJ;HJI --3JIatJ.llTe.1lbHbIX 'OKaiq]{OB IB BeJI'HQllHe

lI;a JIeHH5i HeT, TaR KalK C IeCh HaXO,ll,H''l1C5I

B pa3>KH2KeHHOM COCT-o-HHUll M npili ee ,lI,e-

q)QpMaIJ;IlI.:H lIe 'B03HHlKaIOT 3HaQ'HTeJIbHbIe

YOO.'lH5I. OJl:Ha-KO B 3TOH aOHe I105IJBJ15IlOTC5i

DOJIhIll-He JJ.HHaMlll:q CiKHe }1,aBJIeH'HH, 3JM-

1IIJ]H'TYi,lI,bI 'ImTo_pblX MOPyT .u:OCTJH'l'I-IYTh

0,3 ErcjcM2
.

TaKM:M 06pa30M, ,lI,aB.iIeHlle Ha CTeH'KH

Yc:TaHOBKH JI.JI5I lHemlpepbIlBHoro tP0pMoBa-
HH5I OiD'beM,Hblx 3JIeMeHTOB, B OOHOB1IO-M,

orrpe;a,eJI'5ieTC!5I He BbI,COTOll CJIOH, a 'Mexa-

IIIH'llOC'KllMll na-paIM€'Tipa.Mll calMon YCTanOB-
Kill.

_

DbIJIH TaIOKe  np(Y.BCtILeHbI n::OCJIe',lJ,O'BaHH5I

,lJ,3IBJIeffill5i Ha 'DopTa cppa'I'l\IeHTa Y'CTa'HOBKH,
tEl KiOTIO-pyro DeTOHI-Ia5I CMeCb oIlO,lJ.aeTCSI Me-

TO,ll,OM HameTaH.l15I. Pa3MepbI cpparMeHTa
COOTBeTC11BYIOT l,IT,eHCTB'HTeJIbHbI;M pa3Me-

paM cpOpMOBO'llHOll yCTaHOBIKH.
Ha ruc. 4 npHSeJI,oeHa IcxeMa paoCTaHo'B-

iK!H ,lLaT'lIHKOB mpH nepBoM ,11 BTOpOM cpop-
MOBaHllJL 3,lI,eCb 2Ke npHIBetQeUbI rpa.cpiltKH
33JBIlI'CHMOiCTH ';a,aB.lIeHiH5l oOT B\pe eHH. 3a

CTMeTKy BpeMeHH «0» I1PHH5IT MO:MeHT Ha-

qaJIa no;a,aqlH DeToHH'on CMeCH.

AHaJIIll:3 II-OJIyrre.H!HblX pe31j'JIbTaTOIB CBH-

A'cTeJ1 1iByeTQ TOM! 1I1'Q I-la B-(:CX ypoBI-mX

JI.affiJIemne B rrpoiUecce 331rrOJI'HeHH:5I CPOPMbI
CM-0CbIO pacT-eT, ,lI,O:CTHra5I MaKOHMaJIbHOrO

3HilJqeH'HH iK KOHLI,Y CPOPMO-BaJHoH5I. JLaBJI-eHH 
DeT-oHiHoH CI';leCH Ha DOlpT'a ,lI,00TllraeT ;a,D

1 KT'C}r:M2, T. e. 10 TC/M2
, LITO. Tpe6-yeT IIIlptll-

MeHeHlll5i }KeC;TiKHX H 'M-3'OCUBHbIX <boPJM.
OH.Hi2KeHHe Jl,aBJIeIIIH5I IlIP'}fIBO}1"llT K TOIM,Y, liTO

tPO.piMa HeIIOJIHOCTblO 3anOJIH5IeTIC5I DeTOH-

!tlOH CMeCbIO. .lI.aBJIe-HlH5I .no ,IIJI"OIlI.aJLll C'reI-I-

JKH cpOplMbI He 01I:HHa.KO'BbI H KOJI,eDJIIIOTIC5I B

,lI,OCTa-T<Y'J.HO IllHpOKiHX npeI,lI,eJIax.

TIpoBe.l1.eHHble llCCJIeJI.OlBaHH5I I103EC'JI'llJI,H

YCTaI-IOBHTb I-leJKOTopble aaRJO'HOMepH-OCTill
,lI,aiBJIeHJH5I DeTOl-IHOH CMeCH, KOTopble CJIe-

.-

}1,yeT yqHTbIBaTb np Bbloope KOHCTPYK-
T-HBHbIX :cxeM <pOP,:MOBOqHbIX MaIllHH, HX

paCLIeTe H Ha3HaQelum-r pe2K!IM'OB CPOPMO-
rnaHH5I.
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.2KeAeao6eTOHHLIe 061»eMHLIe 6J\.OKH

B aapy6emHoM AOMOCTpoeHHH.

Bo l\IHOrHX 3apytSe1KHbIX CTpaHax I1Me.

IOTCH Oinpei,ILeJIeHHble Jl!OCTHLKeHH5I B pa3HH-
T'HH  cc eAoBaHaft.H  wonepHMeHTaJIbH X

paGoT, a TaiK}Ke npaKTlHiKe np.HMeHeHHH B

\lK;HJII1Ip;H,o-;rpaLK.n.aH'OKOM CTp OHTeJIbCTBe

OO'be:M-HbIX 3 eMeHTOB.Eho nO,ll,TBep,ll,:HJI CO-

CTOflBmHMC5I B BHP B M.ae 1973 r. CH'M'l1:)-

3HYM lIoO oQ.O'beMHO-O OqHOMY ,lI,OMOcTpce-
HIHO.

OO'be: .mo OJIO'-IHOeJI:Ol\IOCTpOeHHe B pa3-

.HbIX <j;JopMax HaUJ.TI'O npHMeHeHoIie 60JIee

t:jeM B 18 CTpatHaX EIBpOI1bI, .AJMepHKH U

A3H.H. HaOqHTbIJBaeTCH 60JIee 100 pa3JI:!I11-
HbIX OM'CTeM '11 <pHpiMeHHbIx ciIIoc060B H3ro 

TOIB.TIeOO5I 6JIo oS H B03Be,ll,eHlI5I 113 HHX

3,l1, a H:nH , He CLIHTa5I ,H'OII'OJIb30naJ!HH C8!HTeX-

KaDIfH B J1.0MaX Tp.a,lI.HLI,HOHHbIX THIUOiB.

ECTeCTBeUHO, He Bce 3TH CHCTeMbI H cno-

COGbI paBHOLl,eHHbI: no HeKOTopbIM H3 HHX

ocyru;ecTBJIHeTC5I npOMbIIIl.iIeHHOe !H3rOTOB-

JIeHHe 6JIOKOB 11 MaCCOBoe CTpOHTeJIbCTBO
u

3,l1,aHHH. JI:pyrHe npOx,OIJJ:5IT CTa}1!HIO 3'Kone-

pHMeI-ITa,  peTbH'Boooru;e npeKpaTtHJIiH 'P a3-
o

BI1TH.e nOCJIe nOCTipOHKH O):LHo.ro I1JIH Hec-

:KOJIbIKHX OO'beKTOB.

JImI MHoroKBapTHptIbIX ,lI,OMOB BblCOTOJ:

60JIee ,lI,BYX 3Ta (eMB enponeMCKHX CTpa-
Hax H B ClilA npHMeHSIIOTCH npeHI';Iyru;e-
CTBeHHO >Ke e306eTOHHbIeMOHO HTHbIeHe-

cyru;He 6.'IOKH.

He06xo)JJHMO on-JeT,HTb, lJTO B 60 bIlIHH-

CTBe CTpaH OO'beMl-w-6JIo.lJHOe ,lI,OMoOCTpoe-
l-FHe ,n()lIm 3a,"-lliMaeT JIHIlIb 1-2% o6Ill.ero
0!6'be'Ma :lli.'HJIrHIIl:HO'ro CT1p<OHTeJIbCTBa, 3a iliC-

J<JI;.IOqeHneU';I CIIlA, rJJ:e CTpOHTCH 2% cra-

llJHOHapHblX H 10-.:-20% nepeJJ:BmKiHbIx ,lI,O-
MOB 'li3 OIO'beJM.HbIX 6JIOKOB. CTOJIb MaJIble

06'belMbI II,pJl:MeHoeHHSI MO':lli.HO 06'bHCHHTb

npe>KJI.,e .Bcero H-eY'CTOHIt.fH.BOCTbIO .pbm.K3
Ci6bITa CTpOHTeJIbH'OH rrp0,D:YiKU;HH (}KHJIbIX
H o6.weCTB€HHblX 3 a'H:HM), O'fIHOC'HTel!bHD

HeOOJIMUUMH 0,6'beMaJMill LKHJDHru;HOro ,CTPO-
HTeJIbCTBa 'B pBJLe C11pa'H H HeOOXOA'liMO-

o

CTbIO 3Ha'IIl1TeJIbHbIX .rWO:lli.eHHH :B 3a.BO',lI,-

CKoe fDpOU3BO.lI:CTBO 06'beM!HbIX 'OJIOKOB.

HCOKOJIb'KY .K81nHTaJIbHbIe B O:lli.eHnH B

npOH3BOJLC1IBO OO'beJl.mO-'DJIOlIHbIX iKOHCTpyk-
Ll,Hll .nOJIHOM 3an.OJI;CKoi'r rDTOBI-IOCl'H ',lI,OCTa-

TOqHO BbIOOKU, 3KOHOMUlJIIOe J:JX npOH3BO,ll,-
CTJ3IO npe.n.nOJIaraeT opraHiH3aU;HIO !Bbr.nYiCiK8

iKiPYlIIHbIX ;nap1lHH OJJ:Ho,THJInOll IIP0,ll,YKLI,HH,
06eCneIffi1BaIor.u;ei'r MHHHl\W.TIbHbIe H3-,D:ep}K'KH

npH npOH3BO,ll,CTBe KOHCTPYKLI,HH. I1MeHHo

IIO 3TO:MY nYTH nOIlIe p5I,lI, qmpM ClilA.
IlIBeLl,m-l, <PollHJI5IHJNlH H .n.P,YIillX CTlp.aH,

OpraHlI30BaBIlIHe npOMbIIlIJIeHHoe np01l3-

BO.J.CTBO KOHCTPYiK1IJ;iHH 06'beMHO-OJI01:IHbIX
fl

3.J.aHI1H, peaJIH3yeMbIx npeHl\fyru;eCTBeHHO
Ha BHYTpeHHeM pbIHKe. 8TH cpHPMbI ,lI,OCTHr-

.""IIi BblCOKHX TexHHKo-3KOHOMHlJeCKHX nOKa-

3aTe.leH, nO,ll,TBep>K,lI,aIOru;HX nOTeHLI,lla bHbIe

B03 1O>KHOCTH 06'beMHO-6JI.OlJH.oro ,lI,OMOCT-

pOeHH5L

HanpHMep, mBeHu;apOKaH cpHpMa «aJIb-

KOH», ocyr.u;ecTBJIHIOru;a5I H3 C60PHbIX }KeJIe-

306eTOHHbIx OJIOKo.B no c.HCTeMe .<<tBapJll3JIb»

CTp011Te.lbCTBO B pH,.n:e crpaH (lilBeMU,apHH,
<I:>paHllHM, <I:>Pf) , BbInOJII-lSIeT na CTpOlI1-

TenbHoH nJIor.u;a.J.l\.e .rmIlIb 10-20% OO'beMa

,pa60T, Toua KaK npH IKpyrr!HOnaHeJIbHOM
MeTO,ll,e AOMocTpOeHH5I Ha cTpCHTeJIbHoft
TJ,JI-QIIJ;a,ILKe BbTIIIOJrHHeTCSI 'npJiii\lepHO 60 %.

22

TaiKHM 06pa30M, 38"BO!D;'C"KaH f.QTOBHOCTb

IKOHCTpy%UllH mpH mpliMeHeHHH '06'beMHHX

;OJIOIKOB nOBbIIlIaeTCH ,.n.o 80-90%, T. e. ,;!lO
.-

ypOBH5I, np0rH03.HpyeMioro JI}Hr l'O'beM'}{oI)-

O OqHOrO,lI,OMOCTpOeHH5I B HaIlIei'r cTpaHe.
TIo JIHueH3UHIM qmpMbI pa60TaeT 7 3aBO-

,,lI,OIB, B c:pe,n,'HeM iKaLID,lI,bIM BHrrycKaeT 40

06'beMHblX DJIOKOB CY11KH pa3M p8M B

>HJIaHe 9,60X2,70 ,M
2

.H rBbICOTCH OT 3 11.0

3,6 M. TIo ,lI,aHHbIM cpnp':\lbI, 3a nOCJIe:JI;H:He

10 JIeT H3 TaKHX OJIOKO.B nOCTp-oeHbI pa3-
JI'li;QHbIe 3JJ:aHJI5I 'OOJIee 500, TbIC. M

2
nO.TIes-

HOH nJIOIll.a,ll,H, B 'TO:M qHCJIe IlIKOJIbI (60.TI.ee
300 TbI'C, M

2), 60JIbHiHUbI, .n.eT,CIme ca.n.bI

(6oJIee 56 TbIC. M2), a,ll,MHHHcr:paTIHBHble
3,lJ,aHllH, ' OHTopOKHe IlIQMeIll.eRHH, paCTopa-

HbI, 'Kacpe. ,06ru;eLKil1'11HH H }KHJIbIe .Il'OMa (Im-
,lI,HBH,lI,yaJIbHble II MHOrDKBapTHpHble) OKO-

JIO 50 'TbIC. M
2

.

B ,CHCTeMe «BapH3JIb» npHH5ITbI HeCYIlI.He
}KeJIe306eT{)HHble IKapK8'eHbIe 6JIOKH OTKpU-
Toro nma, ,COQToHru;lle no TopuaM H3 !!LIBYX

onopHbIX paM, .pe6pHCTOM npe,ll,mmanp5I-
}KeHHOH naHeJIU nrOJIa 'll naHeJIH nOKpbI-
THB C nOJI,'BeCiHbI'M nOTOJIKOiM (piuc. 1).

DJIOWH onnpaIOTC5I IlIO qeTblpeM TO'-IK8M

lla CTOM'K.H .uecyruliX paM, OHH npei!,Ha3Ha-
LIeHbI ,[(JI5I IB08Be.n.eHHH 3'.n.aHllM,lI,O 4 :Ha-

meH. TIpelI:HanpH1KeHHbIe nane.rm nOJIa

HMeIOT lKJOHTYp'HbIe pe6pa H O,iJ;HO BHYTpeH-
Hee pe6po BbIiCOTOll 40 'CM. T,oJIru;luna nJIHTbI

,Me>K'.n;y peopa;:\I"H 6 CM. TIaHeJIb nOJIa pac-
Cq,HTaHa C yqeTOM .n:onOJIHHTe bI-iOMHarD

PY3Im OT neperOpO,ll,OK B 100 Kr/M2. TIepe 
rOp-O,ZLKli H oUapY}KHbIe eTeHbI YCTaHaBJIH-
n-alnT HeirrocpeJ,ll,CTBeliHO Ha na-HeJIb nOJIa.

BHYTpeHHHe neperopOJIiJ\;H BblnOJIHHIO'f1CH

IR3 rHITICOffiblX 'IIJIHT JI H<j;JaHe-phI C {)'! .'LPJIiIWH
1110 ,lI,epeB5IHHOM:Y H.TIH MeTaJIJIHqeCl<:01lry

KapKacy, c ,lI,OnO HHTeJIbIIOfI aKYCTlitIeCKOll
1J-I.3CJI5IU'HeH B He06xo,D::Hil1bIX MeCTax. B He-

HerKiOToOpbIX CJIYtjaHX np.HMeH5IIOT .lI:BOMHble

:neperOpO,ll,KH C IB03.l1.YIlIHbIM 3a30pOM.

TIpH:Me:HeHlie OT1KpbITbIX GJIOKOB - De3

B'HYTp'eHHllX n-pO.llOJIbHbIX ,CTeH - iII03BOJIH-

eT nOJIY''-lHTb Bap'HaHTbI TIJI8:Hl1p.OBOK ,lI,JIH

3JI.a,]IH-rr P83JIUqHOfO Ha3H8"-leHHH. O.nHa'KO
s 3}1;8HUHX C He60JIhmll!Mll, LIacTO nO'BTOp9:-
IOru;HMHC5I 5IqelIKaMH (LKI1JIble ,lI,OMa, 06ru;e-
>KU11llH) B-03HHKaeT Heo6xo.r:LHMOCTb BbI'lIOJI-

H5ITb' ,lI,OnOJIHHTeJIhHbIe paOOTbl 60JIhmOrO
06'beMa no 'YCTPOMCTBY BHYT':JeHHllx :nepe-

rOpo..llCIK, 8 TaKLKe iJIpUMer-rs:!Tb cneUHaJIb-
'HbIe MepbI ,lI,JIH 3arn:HTbI OTJI.e.:rv.lI H o.ooPY-
;lJ.oOlBaHH5I OT 3arpH!3HeHJ:J5I II XHIIJ.eTJriH npu
lIIepeB03Ke. BUJI;UMO, [10 3THM npW1HH8M
JJ:JI5I )KlHJIbIX 311.aHHM }1:0 HaCT.o5Ir.u;ePO Bpe}le-
HH nlpl!i!M.e.H5IJIOCb Bcero OIKOJIO 10 % OJ10-

KlOB, BbrnYCK8eMbIX 3aBO,ZI.aM.H cpnpMbI. O,ll,-
HalKO ;y'>Ke u,MeIOl1CH OBe.n.eHiJoI5I, qTO B 1974 r.

85% JIPWI.Y.KUHll cl>MpMbI - OJIOKH JJ..1SI }KH-

 bIX3,l1,aHHM.
l\'1oHTa}K 06'beMHbIX OJIOIKOB CHCTeMbl

«BapM3JIb» Be,ll,eTC5I nOCJIe YKJIaJJ,KJI JIeH-

TOqHblX CPYH,lI,aMeHToB. TIepe,ll, MOHTa>K.OM

OJI.OKOIB TlIIaT€JIbHO BbIBepHIOTCSI .Bce onop-
oUbIe TOLIiKll, JIJIH YOTaHOB:KH 06'beMHbIX 6JIO-
KOB B npoeKTHoe nOJIO}KeHHe npHMeH5IIOT

«H8:np8BJIHIOru;:He 6aIlIMaKH», qTO :rapaHTH-
PyeT TOqHYIO YCTaHOBKY. B CTpOHTe"'IbCTBe
HCnOJIb3YlOT (pHC. '2) nepe,ll,BH}KIIoi'r KpaH

r.pY3QTIO,ZJ;'beMoHOCTbIQ OJ\.D.'IO 60 T, 'KOTOpbIJ1

,

MOHTB,pyeT B ,D:eHb 25 6JIO!KOB, flJIfI 625  12

ooru;eM in 'loru;aJLH. Pa,UHOHaJIbHa5I ,lI,a"'IbHOoC-Tb

TIepeB03K.l:I COCTaJBJIHeT 200--250 KM.

,I:LaHHbIe cpHPMbI «3JIbffwn» mrOlKa3bIBaIOT,

qTO nepexoJJ. K OO'beMHO-'6 '0'q'HOMYCTpOH"-
TeJIbC'I'BY n03HOJIHeT pe3iKo CHl:I3H'Tb 3aTpa-

TbI TPYll.a Ha B03Be,ll,eHI1e 3,l1,aHHM (Ta6 .1).
.Ta6.nuqa 1

TpY,l(OeMKOCTb, qeJl-q!MS o6meA..
nJIOI1(8,l(H

MeTo,l( CTpOH-
.

:.:

TeJIbCTBa
,

:>. «! ;I::i:Q
*0tl: :.:

f-o <)
<\I a:;: 0

O;l::= f.- a.>

 =ot!:: 1:1:: J:( a.>

gJ :.:::r
0 f.- <)

::;! 0 i:Q

Tpa,n;HlI,HOHHEIit .
- 8,55 10,35 l8,9

KpYIIHonaHeJIb-
5 3,1 6,5 14,6Hblfi . . . . . .

06'beMHo-6JIoq 
6,9BbIfi . . . . . . 5,3 1,6

n p H M e 'I a H Ii e. 3aTpaTbl Tpy a aHbJt'Je3

Y"!J:e-ra paooT no HyJIeBoMY  lIKJIY H C)JIaroycT-

poficTBY.

TIp'H:MeHHTeJIbHO K HaIDHM YCJIOiBUHM onH-

caHHaH CHCTe:Ma npe.nCTaBJIHeT HeCOMHeH-

1HbIH IHHTepeC, HMeSi B IBHi.IT.Y ccyIIleC1iBJIeHHe
IWMnJIeKCHOH 3aCTpOHKH paMOHOB }KllJIbI:MH

1I.0MaM'H H 311.aHJiHM,H 'KYJIbTy"pHO-6bITOBOro
Ha3HaLIeHIHH - IlIKOJIbHbIX, JIeLIeo.HbIX, TOp-
J10BblX :n aJJ:M,H'HIHiOTp.aTHBHO-DblTOrBbIX C

QOJIbIlIH!MH JlOQ\ler.u;€IIHHMH.
<P,lliHOKa.5I  up'Ma«Caa.pHHeH» -oCl'ru;ecTB-

JIHeT CTpOHTeJIbCTBO 06'beMHO-6JIOLIHbIX 3,l1,a-

HHM mo CIUCTeMe «Ayca», npe,ll,YCMaTj!HBaIO-
ru;eH npJIM€HeIIHe MOHoOJI,HT,HbIX meJIe3i)O -

TOHHbIX HeCynI.HX 6JIOIKOIB o

o

OO'beMHbIM 6JIOK Tu,na «TIp:y6a» -li3 }Kene-

300eTOHa HMeeT Ha HapymHoM ifIOBepXHOCTH

np0,ll,OJIbHbIX CTeH, ;IlOTOJlKa H nOJIa qaCTO

paOTICJIO>KeHl-IbIe IfloonepelIHbIe pe6pa. To.1J 

LUHHa eTCH .nJlHTbI nOJIa H nOTOJIKa Mei!\llY

pe6paM'H 6 eM, TOJlIll.:HHa lITO pe6paM B CTe-

Hax 11 CoM, IB nJIliTe no aH .fi.O'TOJl.Ka 14 aM,
COO'I'BeTCTBeHHO npHB eHHaH TOJIru;HHa

COCTaBJIHeT 8.5 H 10 'CM. TOpuo.BbIe 3JIe-

MeHTbI IH3 OTa!BJIll'BaIOTOT.n.eJIbHO JI .npllCO-
e.n.JIHHIOT .K OCHOBI-lO:MY 'nOCJIe em pa'OIIa-

JIy6KU. TIo ,lI,aHHbI:M cp lip MbI, TaIme 6JIOKH

ODJIa,ll,aIOT Hecyrueft cnoc06HOCTbIO, ,lI,OCTa-

TO'-IHOH .II.JIH B03iBell.eHHH oeOKapKaOHbIX
3VJ;aHHH BblOOTo.H ',lI,oO 30 .9Ta}KeM.

EJIOKli 1l13IX'Ta:BJIllBaIOT 'lIlHpG-lHOH 3,75 M.
BbICOTOH 2,8 M, ,lI,JIHHOH ,Ha lUHp.HHY .nOMa

(11,6-12 .M). OHli nOqT:H .nOJI'HOCTbIO 0600-

PYJJ.YlOTCH H 'OT,lI,eJlbIB810'l1CH iHa 3aBOJJ:e.

TIJIoru;a,ll,b O,ll,HOro 6JIOKa - 40 M
2
. B ,lI,BYX

Tarrmx 6JIOKaX pa3:Meru;aIOTcH nOoMeru;eH:HSI
D 0

TpexKoMHaTHoH (!{Bap'I'llpbI nOJIe3HOlI nJI,O-

ru;a.rI.bIO 78 M
2
. K.poMe Oe'I'OHHbIX 6JIOiKOn,

HCnOJIb3YIOTCH npOCTpaHCTBeHHbIe 9neMeH-

Tbl BbIHOCHbIX JIO,ll,}K.nM BbICOTOH 118 4 3Ta-

ma. M.acca O,ILHOro IIpocTpaH'C:TBeHH ra
.9JIeMeHTa 20 T, 06'belVHIOrO 6 oKa- 45 T.

MOHTa}K 6JIOKa BbInOJIHHeTCH 3a 20 MHlI

2 KpaH8MH rPY30nOJl'beMHOCTbIO 50 T KaLK-

JJ;bIM.
0

Ha nO,[('beMHOM T-paJBepce HOnOJIb3YIOT.C5I
oBDnOMOraTeJIbHbI€ YCTpOMC1!Ba, npe,!I:OTBpa-
ru;aIOru;He ee CKpYLII1BaHlie 'H nOHBJIeHHe Tpe-
Ill.HH B 6JIDKax IIPH llX mOll.'be:Me. Upll MOH-

Tame !Ka:lli.lI.bIH DJIOK O'I'JI.eJI5Ie'J1CH OT 00-

Ce.lJ.;HHX HeorrpeH-DBOH JIeI-ITOH C 06pa30BaHU-
eM 3a30pa B 1 reM. IIlBbI co iE'cex CTOpOH

u 0

iKOHo.naTSITCSI MHHepaJIbHOH BaTOH  JIHnpe-
,lI,OTBparn:eHHH B03MO}KHbIX BepTHKaJIbHbIX
nOTOKOB BG3.n.yxa B npOMe>KYT.KaX Me {JI.Y
6JIOIKaMIH ill .yCTpaHeHHH .nOTepb TeTIJIa

qepes llIBbI cpalCa,ll,OB. TIOCJIe M'OHTaLKa tSJI-Du

,KjOB iIIOAKJIIOqaeTCH BO:.l1.0CH86}KeH.He H 3JIeK-

TP.OOOOPYJJiOBaHHe, YCTa-Ha!BJI'UBaIOTiCH JIU -



:- H npOBO,1I,SITCSI nOCJIe)J.HHe o.'l1)J.eJIOqHbIC

-: JTb!.

,J,.1SI CTpOlITeJIbCTBa 2800 KBapT,llp B ro)J.

 : ?:o..!aCO,ll,ep>KllT 330 pa6aTUlx, B TOM'lIHC-

.-:e 250 tIeJI. pa6oTalOT Ha S3BO!.f.e B TaM-

 Epe. H3rOTOBJIfllOrn;eM KOHCTpYKIl.llll. Do

':::2.3Hbnf q:m:pMbI, 'CllCT.eMa «Ayca» :n03BOJI5I-

e: !IepeHe'cTH B 3aBo.n:c.KHC YCJIO,BiHfl OKOJIO

50% 'Bcex TPYJlOBbIX 3aTpaT Ha B03iBeJl,e-

::::e ,lI,OMa. Ha CTpOI1TeJIbl-IOH IIJIOrn;a)J.Ke

'.OHTllPYIOTCSI Ta10Ke JIeCTIIlltIHbIe MapIllll,

 ?blma,BO.IJ:OCTo, H, BbJ!IIOJIIIfllOTCII pa60TbI
--:0 OT.l1.eJIKe JIapY2KHbIX CTeH, a TRK>Ke BHY-

.. ...

:-peHHfl5I OT)J.eJIKa HJIH OKJIeHKa OOOflMH.

o CROpOCTH iCTpOHTeJIbCTBa .n:OMOBII')

::':-OH CHCTeMe -rOBOpHT TOT <paKT, tITO JlO'\'1

::J.IHOCTbIO rOTOB .K S8CeJIeHHlO TJCpe3 Tp 

::e,JeJIH nOCJIe HatJaJIa MOHTaiKa. -B TaMne-

;Je 3a 2 Ipa60T.IHX ,IlHfl <pHpMa CM'OHTHpOBa-
:-:a 6-.9Ta>KHbIH 2KHJIOH J1.'Ol\I H ,lI,06JIJlaCb
Et3:0HOMHH Jl,t0 10% 3arpaT .no cpaBHeHHlO
C OOpltIJIO II1pHMeHfleMbIMiH MCTC,lI,a:\IH CTpO-

:!1TeJIbCTBa.

<DnpMa Be.n:eT B pSl.!J:e crpaH .rrepero.Bopbl
o TIpO.lla2Ke JIHlleH3HH, iB ,qaCTH'OCTH, B

CillA <pHp'Ma «K.eMaH CIllA J1TJl» IIatI,HHa-

eT cTponTb IE r. HblO fIop!Ke3aBO,ll, CHCTe-

)IbI «Ayca» IIp'0H3BO,IlHTeJIbH:QICTbIO ,lI,O 3000

6."IOKOB B ro,ll,. 02KH,lI,aeMa51 .9KOHOMl151 CO-

CTaBllT OKOJIO 10% no cpaBHe.HHlo C 06b1q-

HbIM'H cnoc06aMH cTpOHTeJIbCTBa.
Pao.oTalOrn;a51 ITO JIllLl,eU3HH ,lI,aTcK,oH Q:n:p-

'IbI «J1apceH HH.TIbCeH» lIIBe,lLCKa51 <pHp-
:o..ra «DOllITa.llCOOJIare.r» (feTe6opr) npoH3-

BO)}HT 'KOHCTPY.KllHH .llJI5I IIOJIHOc6CpHbIX
3;lanUH 6JIOtIHO-iIIaHeJIbHOH CHCT€Mb1, IIp'll

"

KOTOpOH B npocTpaHcrneHHb1x 3.iIe:\-IeHTaX

 3TSJ}KeJIorO DeToHa coCpeJl,OTOt1eHb1 HaH-

60l1ee Tpy.n:oeMllme HHiKencpHbIe YCTpOHcr-
Ba KBapTHpbJ, tITO 'IlOBbHllaeT YPOBCHb

C60pHOCTH KpymIOnanc.'lbHbIX s,naluIlr.
OO'beMHbIe 6JIOKH Tuna «CTaKaH» Hec-

KonbKHX TfIIIOp33 VIepOB 11 C pa3H!JIM na60-
o

pOM BcrrOMOraTeJlbHb1X nO:\IemeHHH BbJilO.1-

H5IIOTCH lleJIbHo<popMoBaHlIbnm II3 iKeJ1e-

306eroHa H 3aMeHHIOT qaCTb BIIYTpeHHIIx

HecyulHx KOHCTPYKllillH 3,l1,aHHfl.

<l>,llpIMa IB03BC.llHT MHOr09Ta2KHbIe ,lI,OMa,
v

B Ka2K.llOH KB<;rpT,Hpe IKOTOpb1X I1MeeTCS1 no
v u -

KpanHeH Mcpe 'O'.!J:U.H npocTpancTBeHHbIH
u

3.1eMeHT, KOTOpbIH Hc.nOJIb3yeTC5I B K qeCT-

Be KOHTeHHepa ;RJI5I TpaH opfHpOBaHH5l
H xpaHeHHSI MaTepHaJIOB H 06U Y,ll,JBaHHH,

u

HOnOJIb3yeMbIx Ha CTpOHTeJIbHOH IIJIOrn;a!l-

Ke ,lI,JISI YCTaHOBRH B 2KHJIbIX nOMern;eHH5IX.

KOHCTpyx:u.HH 06'be}IHbIX 6JIOKO'B pacctJH-
o

TaHbI .llJIfl npH}IeHeHH5I B ,lI,OMaX BbICOTOH

.10 10 3TaiKeH. DJIOI!{H IBKJIlOtIalOT KYX'iIO,

BaHHYIO, HHIllY llJISI BaHHoH HJII1 KYXHH,

.'1H<pTbI. Ma:KCUMaJIbHbIlr pa3Mep 6JIOKOB

5,69X2,56 1'1'1, BblCOTa 2,7 1'1'1, TOnrn;IIHa creH

(:OCT3'BJI5IeT OT 7 .!1.0 16 OM, Macca 14,6 T,

 fap'Ka 6eToHa 250.

TIpe.llHa3HatJeHHbIH .n:JI5I H3rOTOBJIeHH5I

CO'beMHbIX OJIOIKOB 3a130,IlOK,oH mpOJIeT llexa

IIMeeT mnpHHy 20 M H ,lI,JIHIIY 114 M ill -06-

CJIY>KIHBaeT'CSI .,lliByMfl 'MOCTOBbI:MH RpaHaMH

rpY30nO,ll,'beMHOCTblO 5 T II O,ll,HI1M
-

rpY30-
IIO.ll'beMHOCTbIO 20 T. B npoJIere pacnoJIo-
2KenbI JI.;Be JIllHH," n0110lI.Horo npo.n3BoillcT-
Ba ,lLJl5I KYXOHHbIX OJIOKOB H ,lLBe - ,lI,JISI CaI'l-

TeXHHqeCKHX, O.u.Ha JIHHiH5I - JI:JI5I B>0'3Bpa-

Ta OCiB.OOO.llHBlliHXC5I nOJI.;J;OHOB. K. :u.exy
!!pHMbIlImeT CKJIa,ll, )leTaJIeH.

-

YtJacToK $opMO'Bal-IHSI 6JIOKOB COCTOHT

Li3 8 YCTaHoBoK, ynpaBJIfleMb1X C o6rn;ero

 y.1JbTa. 'TeXHOJIOI'ilIilJeCIlUIH nOTOK BKJlIOtIa-

eT B ce6fl 7 nOCTOB, q'fiO COOTBeTcTByeT

ce m,lI,H5IM npOll3BOLII::c'DBel-IHOrO rrpOLl,ecca

(cpopMOBanHfl, TBepJl,eHH5I, Ko::\mJIeKTan:,IIH,

OT,JeJ]Ke H 3amHTe 6JIOiKD-B).
Ha 3aBO.lle 06eanetlHBaeTCH BbICOKa51

-:JQHOCTb pa3MepOB .6JIOIKOiB U Ka'lleCTBO nQ-

.
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PHC. 1. CTaTHQeCKaSi cxeMa 6JlOKOB CHCTe.
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PHC. 2. MOHTa1K 6noKOB CHCTeMbl eBa-

p1l3J1b»

Pile 3. 06ll{Hfi BHA 6JIOKa CHCTeMbl «Ayca»
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PIfC. 4. MOIlTa.m. o6oPY,lI,OBaHHSI n 6JIOK8X cnCTe-

MLl «£olllTap.c6oJIarcT»

BepXHOCTeH, 6JIanJ!la.p51 tIeMY- 6eTOHHbIe

CTeHb1 He Tpe6YIor OC060H 06pa60TKH, a

np5lMO oKpaIllHBaIOTcH liJIH OKJIeHBaIOTCfl

0005lM:H.

EJIOKH ;BbmyoKaIOT C 3aBCJI,a nOJIHOrTbIO

oT,neJIaII.IIb1Mll. OC06eHoII'OCTb ROHCT!PYXI1.H!H
COC'fiOHT B TOM, qTO CTeHb1 6JIOKO'B He ap-

MHPYlOTC5I, 3a H-ClKJIIOT.Ieu.HeM 06pal\.weHHH
rJp.oe:\WB; apMaTypa YKJ1a b1lBae:TCSl JIHlIIb

B .nepeKpbITH5I.
BblCQlIWH TOqHO,C:Tb H3roTrOBJIeHH5I ano-

Co6cT,ByeT KaI.J.eerseHHOMY MOHTa.JKY 6JIO-

KOB, KOTopbIe YCTanaBJIHBaIOTCH .u.pyr Ha

 pyratIepe3 HeonpeHOBbIe 'IIpO:KJIa.n:Kll, I.J.1'0
,..

oOeCrreqHBaeT !paB'HQMep'HYlO nepe)laqy .nar-

PYSKII H YJIyqmaeT 3BYK01130JI5ILI,HIO.
HH>Ke (Ta6JI. 2) rrpHBO:!l5l11CH .llaHIHbIe

<pHpiMb1 0 'fipY.AOeMJmCT,H H03-BelIeI-lillH 1 M
2

o-orn;eH nno.rn;a,ll,lI 'B .tIeJI.-<q!M2 npllI Ipa3JI.IfT.J:-

HbIX MeTo;r,ax B03lBO;I.eIIH5I 3I,!laHHn.

Ta6.1luu,a 2
J>

MeTOAbI B03BeAeHml
3,IJ;8HllA

38TpaTbI Tpy,:.,8 >:::

:a
:>:
:>:
o
:>::
:::r
:s:
I::(
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p<
f-o

.:a
:>: :z!<1)
.n :>:  
r::  :>:::a
<1J <1J p<:>:
:.: :.:t: <t!

<t!O<1J
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81t) o It)
:>:0 :':00
t:f-o t:f-o
:>-:.: :>-:>: 1t1
A<lJ p<<1J<1J O
::<: ::<: :>::.:

<I! <1J:':0

<'1r; <'1r;<1Jr::
:>:01 :>::01:1:10

1,40 2,06 I
1,02 1.51

4,27 1.99

-

2,28 1,14

0,28 0,07
0,15 0,07
0,54 0,19
0,68 0,31
0,68 0,31

Ha 3aBOAe. Bcero " 0.00
B TOM qncne Ha npOH3-
BO CTBOKO CTPYK llfi
Ha CTpOH'feJIbHOfi nJIO-

Illa)];Ke. Bcero .. 7,55
B TOM 'IHcne:

6eTOHIl.\llKOB' . 2,89
MOHTa}KHMKOB . 2.08
K8MeHIl.\llKOB . 0.26
Kp8HOBIl.\HKOB. .. 0,39
nOAco6HblX pa60'Hlx 0,20
Man poB .. 0,65
9JIeKTpHKoB .

. .
0,70

C8HTexHHKoB ... 0,70

.

nOJI,aHHbIM <p:apMbI. Ha Il\WHTa>Ke 3I,lI,aHlilH
B CMeHY pa6oTalOT 7 lleJIOBeK ( iB TOM tJ11C-

JIe 5 MOHTa>KHHlKoB), KO'fiOpbIe 3a 8,5 "I

-MOHT.HpYIOT 3 KBapmpbl. Kpo.Me Toro, Ha

pa60Tax no O!wIIqaTeJIbIIOll ,lI,OBO,ll,Ke KBap-

THpbI 3a'HHTbI ern;e 10 pa60qHX (CTOJI5I'pbI,
.MaJI.5IpbI, 9JIe.KTpHiK'H, caHTeXHH KH, BcnOMO-

raTeJIbHbIe pa60LlHe no y60j)Ke K'oMHaT).
<DHpMa CqHTaeT, lITO ,np.llMeHeHHe 06'beM-

Ho-6JIOQHbIX 'KOHCTPYKllllH 1I03BOJISIeT CHH-

3HTb 3aTpaTbI 'Ra B03Be!leHHe )K'HJIbIX .3,!la-

RHH '.llO 12% no cpaBHeHHIO IC Tpa,ll,I1:u.lIoH-
HbIoM .MeTlO,ll,OM CTpO.HTeJIbCrBa.

TaKH.M 06pa3cM, HeKOTOjJ!>Ie ..pMjJ1\ilbI .!lG-

OHJIilICb 3Ha'tflITeJIbHbIX ycnexoB n OCBoe-

'HHn OO'beM.Hoo-.6JI.OQHOrO.lI!OMOCTpoeHiUI.
DJIarO!lapH rrpllMeHeHHIO CTeH H IIepeK-

pbIT-HH IYBeJIlllIeHlH-OH TOJIrn;lThHb1 -II/paKTll-

qeeKH pemeHb1 Ta!I{He np06.JIe.MbI, Kat\. 'Ipe-

rn;HHoo6pa30BaH:He 6JIOKOB, .nOHum-eHa say-
IKOli30JIHlJ;Hfl 3.!1.aHHH, PelIIe.H IB-onp!oc 3a-

rn;HTbI 6JIOKOB OT aTM'ocq)epHb1X B''J3zr.eHCI-
BUH nYTeM Trn;aTeJIbHOro Y1KpblT 5l,Hi: nne-

HOq:HbIl\UI qeXJIaMH ( B TOM q"l1CJIe )lITH 1J.ll-

H01{paTHoro [lpHMeHemm). Onb1T JaB.O CKO-

110 H3fOTCBJIeHHSI 06'beMHbIX 3.rIeMeI-! rOD

C!BIH.lleTeJIbCTByeT 0 BbICOIKOM YPOPHe .:Jpra-
<HH3allHH npOll3BOJlCTBeHHDIiO npOlle caC

MH.HHMa.TIbHbI'MH 3aTpaTaMll TPYl!.a.
Bce. 3TH .!1.0CT.H2KeH1UI .llOJILKHbI UbITb Tma-

TeJIbHO paCCMOTpeHbI H Hc,nO.'1hJOEaHhI B

OTerrIeCTBeIIHOM 06'beMHo-6.JJOLlJI!OM .llOMOCT-

poeHHH,  ITOOe3YCJIOBHO 6YJleT Cv!le CTBO-
"

BaTb era CK:Opel1lIIeMY OCBOeHHlO H nOBbI-

meHHIO KaqeCllBa.

I
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B rOCCTpOe CCCP

y.u.I< 69.003:658.516.002.231

o
u

AaAhBeameM paSBHTHH H COBepmeBCTBOBaBBB

rOCCTpOH CCCP COBMeCTHO C rOCCTaII-

,ltapTQM CCOP, fOCrpa}K,lI,3IlCTpOeM,
10CCTp05IMH COlO3HbIX peany6JIHK, CTpon-
'l.'eJIbHbIMH MI1IUICTepCTBa:MH H Be1I.OMCT-

BaIMH, IPYKOB01I.CTBY5ICb LlHpeKTHBaMH
XXIV C'be31I.a KTICC H iIIOCTaHOBJIeHlleM

UK KTICC H COBeTa MHHHCTPOB CCCP

0'1.' 1970 r. «0 nOBblIlleHHH pOJIH CTaH,lI,ap-
TOB B YJI'Y1JIlleHHH Ka1JeCTBa BbmycKaeMoH
npo,ll,YKLI,HH», ooyru:ecTBluI p5J1I. Mep, Ha-

npaBJIeHHblX na COBepIlleHCTBOBaime pa-
,60TbI no CTaH1I.a,pl1H3a1u..ll'H H nOObIllle.I-IHIO

ypOBH5I cTaH1I.apToB B cTpoHTe.rrbcTBe, cno-

C06CTBYlOIUHX YClwpeHHIo HaYQHO-TeXHl1-
LIecKoro nporpecca H nOBbIllIeHHIO 9<pcpeK-
THlBHOCTH KaTI.HTaJIbHbIX BJIO!>KeHHH.

II:eHcTByIOIUHe B HaC-fOHIUee BpeM5I ro-

cY1I.apCTBeIIHbIe CTaH,lI,apTbI I-Ia CTPOH-
TeJIb'HbI,e 'lYIaTep,HaJIbI H3:D:e.IlU5I .II  OI-ICT-

pyroLl,'H'H :MaCCOB'O['O -npOn:3BoJJ;CTiBa, 0601PY-

1I.OBaHHe 3,l1,ar-mH H CooPY}KeI-IHH, YCTanaB-
JIHBa5I Tpe60BaHH5I, I-Iamp aBJIeIIIIble na

YJIYLlIlIeHHe .Ka1JeCTBa, Ha.n.eH<HOCTl-I II JI,OJI-

rone1.1HOCTH, nOBbIllIeHHe 3aBo.n:cKoH 'rOTon-

HOCTH, B OCHOBI-IOl\I COOTBeTCTBYIOT co-

npeMeHHoMY ypOBHlO pa3BHTH51 naYKH 11

TeXI-IHKH,_ a TaK>Ke ,nOKa3aTe.'15IM 38py6e}K-
HbIX CTaH1I.apToB.
B u;eJI5IX 60JIee nOJII-Ioro OXBaTa CTaIl-

1I.apTar,m HOBOH CTpOHTeJIbHOH .n:p0.l1.YK-

UHH, a TaKRIe ooeClneqeIIH5I CHCTervIaTH1.le-

CKoro nepeC'MOTpa YCTapeBIlIHx CTaH,lI,ap-
TOB fOC!CTpOH OCCP cqeJI ueJIoCoOn6pa3-
HbIM BbI1I.CJIHTb .rO.'IOBHble H 6a30I3bIe opra-
U'H3aLl,mI no CTaI-mapTlI3aUIIH B CTpOl1TCJIb-
CTBe H npOMLIIlIJIeHHOCTII cTpm-ne"'IbHbIX

MaTepHaJIOB.
HluKe npIIne,ll,en mepelleHL Tex opraHH-

3aUHII, IWTopbIe I1MeIOT HenOcpe,!lCTBeIlIioe
OTHOllIeHlle K 6eToHY H }KeJle306eTouy.

I. fOJIOBHble opraml3aLl,I1H \

a) :fl0 ./;WTOaOJl02UtteCKUM, Haytil-LO-TexHll1ier;KuM U 0p2aflusalfuONHblJ,t OCflO8aM

l1.eHTpaJIbHbIH Ha'Y1.JHO-HCCJIe1I.oBaTeJIb-
u

CKHll II npoeKTHo- .9KCnepHo.YleIITaJIlbI-lbIH I1I-I-

CTHTYT npOMbIIlIJIeHHbIX 3,l1,aI-IHH 11 coopy-
LKeHI-IH (LLHMHnpoM3.n:aHI-Ili) IrOCCTpOH
CCCP

MeTOL(OJIOrH1.JeCKlie, iWY1.1HO-TeXHH'leCKHe I-I

op,raI-IH3aUHOHHble OCHOBDI cTaHJLapT1l3a-
UllH B CTpOI-ITe.'lbCTBe. IKOOp1I.llHaL(H5I pa-
60T rOJIOBI-IbIX H 16a30BbIx OpraHl-I3aUl-IJ1.
OpraII-l!I-I3aU,Ill15I pa60T COB€TCKHX cneUHa-

.'1HCTOB - cTpOHTeJIeH B Me}KJI,YHap0,ll,HOH
QpraHH3aLl,11H no CTaI-I,lI,apTI-I3aUllH (MCO).
Be.n:eHHe ceKpeTapI-IaTa nocToRHHOH co-

BeTcKoH qaCTH (TICLI) MCO/IK 59
.

6) no 06l1{eCTpOUTeJlbHblJ,t npo6Jle,MaM

H,ayqHO-HCCJIe,ll,OBaTeJIbCKllH I-IHCTl1TYT oe-

TCHa H }KeJIe306eToHa (HI1I1.>K.J3) roc-

CTP05I CCCP

ffayqI-IO-HccneL(OBaTeJIbCKHH HI-ICTHTYT

cTpOllTeJIbHOH CPH3HKH (HI1I1C<p) foc-

CTpOH cCCrP

!.LeHTp aJIbHbIH Hay1.JHO-I-ICCJIe1I.OBaTeJIbCKl1l1

HHCTI1TyT Ino OpraHI-I3aullI-I, MeXaHl-I3aLl,lIH
u

H TeXHH1.JeCKOI1 nOMOIUH CTpOI-ITe.lIbcTBY
(UHI1I10MTTI) fOCCTp051 CCCP

DeHTpaJIbHbIH HHCTI-ITYT TI-liTIOBorO npoeK-

TI-IpOBaHH5l (ilJ,I1TTI) fOCCTp05I CCCP

HayqI-I O-llCCJIe,ll,OB aTeJII:-.CKl1H
u

CTpOllTe.lIbHblX KOHCTPYKUI1I-I

fOCCTp05I CCOP

llHCTHTYT
(HIIMCK)

BeToHDI.

ApMaTYPHble H3.u;eJIllSi 11 3aKJIa1I.lIble .u;e-

Ta-J1H.

MeTo1I.bI HcnbITaHHH Bcex BH1I.OD GeToHoB,
6eToHHblX H :w.:eJIe306eTOHHbIX KOHCTpYK-
Ll,Hll.
Be1I.eHHe ceKpeTapllaTa TICt.I I1CO/TK 7,1

l\1.eTo,ll,bI TelnJIOTeXHI-IqeCKHX, aKycTllqeCKllX,

a.9tpo.u;HHaJMH1JeCKHX llCnbITaHllH cTpOllTeJIh-
u u

HbIX MaTepHaJIOB, H3.n:enHI1, KOHCTPYKUHH,
u

I9JIeMeHTOB 3.n:aHHH.

OCBeIUeHHe, KJIHMaTO.IIOrI-I.5I.

Be.!1:eHHe ceKpeTaplliaTa HCll MCO IIK/43
TeXHOJIo.rHH CTpOllTeJIbHOrO npoH3Bo.n:cTDa.
TexHHKa 6e30nacHocTH npn InpOH3B01I.CTBe

cTpOHTelTbHO-MOl-lTa:tKHbIX pa60T. 06nIJle

Tpe60BaHHR K peMoHry CTpOHTe.'IbUbIX
M311IHH H MexaU1l3MOB

YHllcpI-IUHpOBaHHaR npOeKTHa5I ,lI,OKYMeHT3-
HHH .lI,JI51 Ka,nllTaJIbHOro CTpOlITeJIbCTB3
(COCTaB, co.n.epLKaHHe H ocpopMJIeUHe).
Hepa3pYllialOIUHe MeTo.u;bI hOHTpO_'IR""TI HC-

nblTaHHH 113,l1,enHH H KOHCTPYKUHH.

8) no CTpOUTeJtbNblAt JrtaTepUaJla,M U USaeJlUJlM

focy.u;apCTBeHHbIH BceCOlO3HbIII HaY[lHO-
" u

llCCJIe.u;OBaTenfuCKHI1 HHCTHTYT Ll,eMeHTHOH

IIIpOMbIllIJIeHHOCTll (HMMueMeHT) MHH-

CTpOHM3TepHaJIOB CCCP

MeTO,ll,OJIOrHtIeCKoe PYI<OBO.11CTBO II

1I.llHaUll5J pa60T no CTaH,lI,apTH3a HI-I
JIaCTH CTpOllTeJIbHblX l\WTepH3.IIOn
.u;eJII-IH

KOOp-
".

B 00-

li 113-

e) no JlGUJlutl{tW-2paJfCaaNCKOJrlY CTpOUTeJlbCTBY

UeHTpaJIbHbIH HayqHO-HCCJIe1I.OBareJIbCKHH MeTOJ.{OJIOrI-I1.JeCKOe PYiKOB01I.CTBO H KO-

H InpoeKTHbIll I-IHCTI1TYT TINIOBOro 11 .9KC- op.LUIHa£{H5I pa60T !TIO CTaH.n:apTH33UHH B

m,epHiMeHraJIbHOTO InpoeKTHpOBaHH.5I }!{H- 06JIaCTH H{HJIHIILHOrO H rpa}K.11anCKOro
JIHIUa (UHI1I13I1 >KHJIHIUa) fOCrpa}K- CTpOmeJIbCTBa
.naHCTp05I
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CTaBAapTHsaURH B CT

a) no npOJ11blULfteflHo,my. CeJlbC1WX

DeH1'paJIbHbIH HaY1.IHO-HCCJIe1I.OBaT
H npoeKTHo-9KorrepHMeHTaJIbHbIH HI-

npOMbIllIJIeHHblX 31I.aHHH H coop 
(UHHHnp m,w.n:aIlollH) if oC>C1'p 0.51

e) no 3Hep2eT

BceCOI03HbIH HHCTHTYT no npoeK
UHIIO OptraUI,H3aUilIH 9HCpreTHqecawro
TeJIbCTBa (Opr.9HeprOCTpOH) IvIH
CCCP

JIG) no TpaHcn

rocy1I.apCTBeHHbIH I3CeCOI03HblH ,lI,O 
HaYLlIlO-HCCJle1I.OBaTeJIbCKHIi H.

(COI03.n:opHlm) MMHTpaHCCTp05I
...

BCeCOI03I-1bIH HaytJHO-lICC.'Ie.n:OB3T-
HHCTliTYT TpaHcrropTHGrO CTpOMT
(,DHHI1C) IvlHHTpaHCCTp05I

I I. fia30B

a) no o6l-1.{e
BcecoI03HblH HaJ 'lHO-HCCJIe1I.OBaT

MHCTM'PYT mpoTHBOrrO:tKapHOM (

(BHHI1TIO) MBLl CCGP

6) no cTpOUTeJt

1f0CY,lI,apCTBeHHbIH BCCCOI03HbIH
u

- HCCJIe,ll,OBaTeJIbCKI1H HHCTHTYT IJ.C

mpOMbIllIneHI-IOCTlI (HI1I1L1,eMeI-IT)
cTpoillMaT pllaJIOBCCCP
BceCOI03HbIH: HaY1.JHO-HCCJIe.n:OBaT.
11 InpOeKTI-IO-H3bICKaTeJIbCKHH I-IHCT,

np06JIeMaM 1I.0:6bI1.Jll, TpaHcnopTa
pa60TKH MHHepaJIbHOrO CbIpbH II

.'1BHH'OC'I'H CTipOHTeJIbHblX -MaT

(BHI1nI1HCTP()\ Kblpbe) A'lHHlc,T,P
pn3JIO:B GCGP

IrOC'Y1I.apCTBeHI-IbIH
HCCJIe,ll,OBaTeJIbCKHH
HbIX MaTepliaJIOB
(BHI1I1CTPO!vl)
CCCP

BCeCOI03I-1bIH
-

HHCTH'I'YT CT 
H KOHC

l\1HHCTPOll}I<J.T

BceCOI03Hoe naY1.IIIO-npOH3BOlJ.C
06'be1I.MHeIUIe «COI03}I<e.rre306eTOH

CTpO}TIMaTepHaJIOB CCCP

rOCY1I.apCTBeHHbIII HayqHO-llCCJlelJ.
CKHll HHCTHT'YT no KcpaM3HTY (
p3M3llT) MliHCTpOllMaTepllaJIOB CC

BceCOI03HbIH H 3Y1.IHO-HCCJIe,ll,OB a'!

liHCTHTYT TenJIOH30JIHLI,llOHI-IbIX H

qeCKHx CTpOHTe.'IbHbIX M3Tep1l3.iIG
1I.e.lIHH (BHMI1Ten.II0I-I OJI51UH5:I)
CTpOHMatepHaJIOB CCOP

Ypa.'1bCIKHlI Ha'YQHO-H-CCJIe.IlOB3TeJIb
npOeiWTilIbIH IHHC'f1HTYT CTpOHTeJIbI-lb!
pHa.fJ:OD (,Y'pa.n:I--II1I;kTp,oM,np-oeK1')
CTlpOH'Ma1'ep1l3JIOt13 GCCP
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8) no JlCUJtUU{No-epaJICaaHC1WMY CTpOUTeJtbCT6Y

[(eHTpaJIbHbIM HayqHO-HCCJIeJ1.0B aTeJIbCKHII
U

II npoeKTHblH HHCTllTYT THnoBoro 11 3KC-

nepH?>l:eHT3.'IbHOro npOeKTl1pOBaHI15I >KHJII1-

IIJ.a {[(HI1I13TI }l{H.TIHJ:LI.a) .f0crpm1{}1,aH-
CTp05I

30Ha.1bHb1H HaYQHO-HCCJIeJ1.0BaTe.l1bCKHH H

:-:;JOeKTHblll HHCTHTYT 'fHnOBOro H ::IKCnepH-

  CHTa lbHoronpoeKTHpOBaHH5I )l,HJIblX ((

06meCTBeHHblX 3,naHHH (J1cH3HI1I13D)
fOOrpmK}1,aHCTpmI
Ha\"1J:H 0-HCCJIcJ1.OBaTeJIbCKHH

CTP-OllTe.TIbIIbIX KOHCTPYKI.{Hll
fOCCTp05-J CCOP "

AKa.l1.0:\mfI KOMM'ynaJlbHOrO X035IHCTSa

IiMeHH K. JJ.. TIaMq:mnoBa MW-DIUI.IKOM-

X03a PC<1>CP

_ HHCTHTY'I

(I-II1I1CK)

HaYQHO-HCCJIeJ1.0BaTeJIhCKHII HHCTHTVT

fJIaBMOCC'l1pOH (HI1I1MoCCTpOH) Mocro.p-
HCnOJIKOMa

[(eHTpaJIbHbIM HaytIH O-HCCJIe,ll,OB clTE'.JIbCKHf!

HHCTHTYT no OpraHl-I3aLl,HH, :MexaHH3aLl,HfI

H TeXHH1J:eCKOH mOMOJ:LI.H cTpOJITe.TJbCTBY

{[(HI1I10MTD) fOCCTpOH CCGP

focYJ1.apCTBe-HIlbIlr HIICTHT'YT nonpoeKTH-
U

pOBanillo OCHOBaHHfI

(c:l>YH,lI,aMeHTllp oeKT)
CTp0s! CCCP

UJ;eI-ITp aJIbHbIH HaYQHO-HCCJleJ1.0BaTeJIbCKHH

H 3KcnepHMeHTaJIbHO-lnpoeKTHblH HHCTHTYT
no CeJIbCKoMY cTpOHTeJIbCTBY (UHI1I13TI-
CeJIbCTpoH) MI1HCe.'IbCTpOH CCGP

H (jJYHlLaMelITOB
]Vhm:MOHTa}KOneLl,-

BceCOI03Hb!ll npoeKTHbIH H HayqHO-HCCJIe-
"

lLOBaTeJIbCKHH HHCTHTYT THnOBoro H 9KC-

nepHMeHTa.rIbHoro npoeKTHpoBaHHH ceilb-

CKOX035IlICTBeHHbIx npOH3BOJ1.CTBeHI-IbIx
KO:MnJIeKCOB H npC}1,npl15ITHH ,6HoJlorwIc-

CI<OH InpoMbllll leHHocTH (lfI1ITPOHI1-
CEJ1bX03) MHHCeJIbX03a CCCP

BceCOI03Hoe IffpOH3BO,ll,CTBeHHoc npOCKT-
Hoe 06"beJ1.HHCHHe «COI03BO,ll,o.npoeKT»
MHHBO}1,X03a CCCP

.

)KeJIe306eTOHHbIe KOHCTPY.K:QHH }KHJIbIX H

06J:LI.eCTBeHHblX 3,l1,aHHll H3 TmKCJIoro H

..TIerKOTO 6eTOHOB (QJYH,lI,aMeHTbI, naHe.TIH,

CTeHOBble '6JIOKH, mJIHTbI, pHreJlH, KOJIOIl-

HbI, nepeMbI1J:KH, lJIeperopOJ1.KH H JI.p.).
CaHHTapHO-TeXHHQeCKUe Ka6HHbl H3 pa3-
.TIH1IHbIX MaTepHaJIOB J1.JI5I rpa}K)J.aHCKoro

CTpOHTeJIbCTBa, BCTpoeHIIan Me6eJIb J1.JI5I

LKHJIbIX 3J1.aHHll
KOHCT:PYKIJ;HH li3 5JlleHCTblX 6e ronoB ,lI,.TI5I

Irp 3LK,lI,aHCKOro CTpOHTeJIbCTB3.

TIpocTpaHCTBeIlIIble KOHCTpiyKIJ;III1 ,lI,..'1fI 06-

lI{eCTBeHHblX 3}1,aHHH
..

4.

OO'beMHo.J6Jl01J:HbIe )T\eJIe306eToHHble KOH-

CTPYKLI,I1H ,lI,.TI5I CTpOlITeJIbCTSa }KHJIbIX H

oo!UeCTDeHHbIx 3Il3HHII
)KeJIe300eToHHbIe KOHCTPYKLI,HH J{.'I5I co-

OPY}KCHHH CHCTeM BOJI,OCHalU>KeHH5I H Ka-

Ha.TIH3aLl,HH B fOpO,ll,3X H IfIOCC.'1KaX ropo,ll,-
CKoro Tl-I'IIa.

KOHCTPYK:QI-IH oCH_oBaImli rOp0,ll,CKHX J1.0-

por n BOlIOOTBO.l1.HJ:LI.HX cooP'Y)T,eHHII Ha

9THX ,lI,oporax (I1JIHTbI }KeJIe300eToHHbIe

JI,JI5I J1.opOir H TpoTyapoB, ,lI,eTa.'1H Ko.JI-

.'IeKTOpOB, _OMOTpOBb1e KO.IIOJ1.IJ;b1 H T. n.)

13opToBbIe 6eToHIIbIe KaMHH H fIJIHTbl

I1ImeI-ITapHble BCnOl\mraTeJIbHbIe 3lLaHH5I

(C60pHo-pa360pIIble, nepe,ll,BmKiIhIe, ne-

peHocHble) .

.

J1eca 11 nO,ll,MOCTH, HHBeHTapHa5I 0na.TIy6-
Ka, nOLL.rWIIbI H KOHTeHHepbl

CBalI

YHHcpHu,HpOBaHHbIe
OJ1.HO::lTa>KHbIX

U

3}1,aHHH.

KOHCTP'YKIJ;HH CeJlbCKOX03HllcTBeHHbIx 3,l1,a-
U 0

HHH H CoopY}KeHHH npOH3BOJ1.CTBeHHoro
Ha3HaqeHHSI: mJIH,TbI cpepMbI, 6aJIKH, IJIpO-
rOHbI H3 TH>KeJIOTO 16eToHa;
KOMluneKCHbIe orpaLK.n:aIOJ:LI.He KOHCTPYKIJ;HH
C .3cplC1:JeK:TUBHbll 1'11 YT,enIJIRTeJIHM.n;
orpa>KJ1.alOJ:LI.l1e KOHCTPYKIJ;HH 113 MeCTHbIX

MaTepHanOB (ap60.TIHT, 4JH6pOJIHT, Ka:Mbl-

IliHT H .11!p.);
J1.epeBHHlIbIe KJICeHbIe KOHCTP'YKIJ;liH; OK-

Ha, .n:BepH, BopOTa H3 pa3JIHQHbI.x MaTe-

pHaJIOB .

KOHCTPYK[{HH CeJIbCKOX03HHCTBeHHbLX
o 0

3J1.aHHH H CoopY}KeHHH npOH3BOlLCTBeHHO-
\ro Ha3Ha1J:eHHH: <PYH}1,a:MeHTbI H KOJIOHHbI

H3 TmKenoro 6eTOHa;
HeOYJ:LI.He H Orpa}KJ1.aIOJ:LI.He KOHCTPYKUHH
H3 .rIerKOrO H 5IqeHCTOro 6eTOHOB;
acoeCTO:QeMeHTHbIe KOHCTPYKLI,HH; .

.rrepeB5IHHbIe KJIeeHbIe HeCYJ:LI.He KOHCTPYK-
[{TIH H3 npnMoy;rOJIb'HblX 3.TIeMeHTOB

06ru;He Tpe60BaHH5I K CTpOHTenbCTB'Y H

.3KCIIJIyaTaLl,HH Me.'1HOpaTHBHbIX CHCTeM

)KeJIe306eTOHHbIe, MeTa..TJJIl1lJeCKHe KOHCT-

PYKIJ.UH H .n;eTaJiH J1.JIH BO.n:OX03HHCTBeHHO-
ro CTpOHTeJIbCTBa

ra6apHTHbIe cxeMbl
U

CeJIbCKo.x03HHCTBeHHbIX

2) no 3Hep2eTUiieCKOjJty CTpOUTeAbCT6Y

BCCCOI03HbIM HayqHO-HCCJlc.zr.onaTeJ1bCKlIH fIu:rpOTeXHH1J:CCKHH 6eTOH

HHCTHTYT m.n:pOTexHliKH J1I:M. 13. E. Be.n:e-

HeCDa (BHI1Hf HM. Be,ll,eHCena) MillI-

-::mepro CCCP

a) 06opyao6aHue sBaHldi U cooPYJlCeHuii. OCHaCTKa U UHcTPYMeHT

BcecoI03HbIH rocYJ1.apCTBeHH;bIH npoeKTHblil c:l>OpMbl CT3JIbHbIe .n:JIH H3I'OTOBJIeHHH 6e-

I1HCTHTYT no cTpOHTe,TIbHOMY MalllHHO- TOHHblX H }KeJIe306eTOHHblX KOHCTP'YKIJ;H1I
cTpoeHHIO }1,JIH o60pHoro )T,eJIe306eToHa H J1.eTaJIeIl

(rI1BPOCTPOMMAlIl) MHHCTpOII,lI,Op-
Mallia
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TpM6YHO COpeBHYIO MXCSl

Y)I,K 69,003:658.387.64

o BhlBOABeBHR

DJ\aBa I nOJ\yroAHH 1974 r.

npeAopHHTHHMR fAaBMocnpoMcTpoHMaTepuaAoB
Ha oocTosrBilieMcH B llIo.JIe 1974 r. co6-

u ..

PaHflUI lllapTHH-HO-X03Hlf!C1'BeHHOrc axnm3
u ..

I11pe.n,npmlTJIH, oprmm3aUHH H 3nnar>aTa
fJIaBHOrO ynpaBJIeHHH npOMbIIIIJIe.HHJCTi1

CTpOHTeJIbHbIX MaTepUaJIOB H crpo:nem..-
.HbIX ..n:eTaJleH :rrpH l\1,ocropHCnOJIiKiOMe, B pa-
60Te KOTOpOro npHHHJIH yqaCTHe pa6 TnH-
KH OT:;a,e.JIa CTpOHTeJIbCTBa UK KI1CC,
OT,lI,eJIa CTpOHTeJIbCTBa IT CTpOHTeJIbHblX
'M3TepliaJlOB MfK KI1CC, HOnOJIKOMa Moc-

'OO.BeTa, UK npo<pcOIo3a pa60tIHX CTpOJ!-
TeJIb'CTB3 H npOl\IbIIIIJIeHHOCTH C'r.pO:HTeJIb-

.. U

HbIX MaTep'H3JID.B, rOpO,ll,CKOH TIJIaHOBOIT

!K!OMHiCCHH, f.'laBAI1Y, fJIaBMOCaBTcTp3Hca,
fJIaB:1IWCHHJKCTpmI, pe;r.aiKLI,HH ra3eTbI

«M.OCKOBOKaH 'npaBtn;a» H .zr.p., ,6bIJCH no.n::Be-
;a,eHbI HTorH pa60TH 3a nepBoe nOJIyrO,ll,He
H 06cY2K;a,eHbl 3a,ll,aLlIT no 06eCnetIeHHlO BbI-

JIOJIH6HHH .ITJIaHa H C0IJ:HaJIRCTHLleCI<:HX o6sr-

SaTeJIb'CTB Ha 1974 r.

IlJIaH n006'beMY peamI3ye?1OH npo:n:YK-
l1;lIH 3a nep.Boe IIOJIyrO,ll,He !BbIIIo.1He'H

,lI,OCpO'IHO
- 28 HlOlUI.

06IUHH o6'be.M rrpoH3Bo,n:cTBa 3a IIIeCTb

.MeCHueB BbmOJI.HeH Ha 101,2%, 'lTllaH no

iIIpOR3,BO,!(iHTeJIbIIOCTH 'TpY,lJ,a
- Ha 101 %.

Do cpaBHeHHIO C nepBblM nO,1lyrO,ll,HeM
1973 r. pOCT npOH3BO.!1:CTBa CCiCTa.BH.rr 5,7%,
npOll3'BO.!l:llTeJIb'IIO:CTb TpYilI.a B'03pOCJIa HB.

5,5 %. 3 a C'IeT YBeJIHqeH'HH np OH3B.oJI,iHTE:JIb-
HOCTH Tpy.,lJ,a 1ll0JIY"LIeHO OBbIllIe 96 % BCeI'O

<IIpHpocra mpOMblIIIJIeH-HOlI npo.,lI,Y'KLI,UH.
OBepx nJIaHa H3roTOiBJle.I-IO 36 TblC. M

3 c60p-
HOro 2KeJIe306eToHa 'H ,n:pyroH npO,Z:lYKIJ,HH,
'Bcero Ha 4,9 .l\fJIH. p.
3a llleCTb MeCflLl,eB B rrpO:H3B'D,n:CTBO BHe,ll,-

peIIo 121 'Kpynnoe MepoIIpHHTHe rro HOBOH
TeXIIHI{e, 60JIee 5 TblC. paIJ,HOHaJIH3aTOp-
ClKHX npe.n:.JI-D>KeHHlI :H 42 H306peTeIl'HH C ro-

JJ;O.BbIM 3KOI-lC11lilleCKHIM 3<p<pe:KTOM 4,5
MJIU. p. HaJIa>KeHO npnH:3BOJI:CTBO MHorHX

BH,n:OB nOBblX cTpoHTe.'lbHbIX IDOtHCTpYKIJ,HH

.

H MaTep:naJIOB. OCBoeH IMaccoBbIH BbITIYCK
60JIee 'IeM 1300 HOBbIX YHIH<PHUHpoQlBaHHbIx
2KeJIe300eToHHbIX H3.zr.eJIHH :no e..n:.HHOMY Ka-

Tanory. HaLlaTo rrpoMbIIll.TleHHOe rrpoH3BOJJ;-
CTBO CBbIllie 70 I-IOBbIX rrporpeccHBlIbIx Ma-

TepHaJIOB.
YcnelliHo SbI:I1O.TIHeHbI 'COLl,HaJIHCTH'lJ:eCI{lHe

o6H3aTeJIbCl1Ba B copeBHoBaHH:H 11emlry
fJIaBMoc.npOMcTpoHMaTepHana1v1H H fJIaB-

"

.TleHCTpOUl\IaTepHaJIaMH, rrpHHHTbIe Ha rrep-
Boe nOJIyro,Dlle.
B rJIaBHOM y'rrpaBJleHHH yonelllHo pa3BH-

BaeTCH HOBafl <popMa COUUaJIHCTHtIeOKOrO

.copeBHO!BaH'HH, nOJIy.tIlH'BlII-afl BceC0103Hoe

pacnpocTpaneIme, - IIpHHHTHe KOJIJIeKTH-
U

Ba1vIH npe,n:npHflTHH BCTpeLIlIblx rr.'IaHOB, KO-

Topble B rrepBoM rroJlyrOJI.I1H nepeBblTIOJIHe-
lIb!. BbIpOCJ10 '[IHCJIO rrepe;a,oBHKoB npoH3-
BO,ll,CTBa, BbmOJIHHBIllHX JIWlHble rrSlTlWeT-

HIIe nJIanbI B mOHe-nIO.'Ie 1974 r.

LLOCpOtllIO BbI'lTOJIHHJIH COIJ,Ha.TlHCTH'tJeCKlJIe

o6H3aTeJIbCTBa, ,n:a"'IH cBepxn.rranoBYIo npo-
.n:YlKLI,HIO .II iC3KOHOM:HJIH 3HatIHTe.TlbI-IOe KO-

JIH'IeCTBO MaTepHa.llbHbIX pecypcoB MHorHe

ll1epe,n:oBbIe opHraJJ.bl Be,n:YilI,Hx npo<fJe'ccHH,
B'03rJIaBJIHeMbIe HOBaTopa:\.flI npoH3Bo;LcTBa.

1(0.TlJIeKTlHBbl npe.!J,iII'pHflTHH rJIaBHOI'O yrr-
pa,B.lleRH5I BbI'CTy!III1JIH HHHLI,HaTOpaM.H B-ce-
00103Horo 'COUHamiCTH'Ieorooro copeBHOBa-
HHH 3a 3KOHOMHIO He :Menee 1 % CbIpbH, Ma-

Tep,HaJlOB H TOnJIolI'Ba, 9 TbIC. T Ll,eMeHTa,
8,6 MJIH. I{BT.:q 3JI,eKT,pO':meprHll H ..up.

, YoneIll-HOe BbI'IIO.TlIIeI-I!He nJI3H0I3bIX TeXH.H-

IIW-3KOIIO IHtJeCKHX nOK"a3aTeJleH, a TaK2Ke

'l1JIaHOMepnoe ,0cyr.u.eCTBJIeHHe Mepo.npHHTHH
no CHIUKeHHIO ce6eCTOHMOCTH rrpO}J:YKLI,HH,
.yJIYi.IllleHHIO Ka"LleC11Ba H OCBoeHHIO HOBbIX

 bICOIK03<p<peK'TIH.B'lIbIX CTpOHTeJIbHbIX :Ma-

Tep'H3JIOB cnoco6CTBOIBaJIH CO.3.n:a.HHIO He06-
XO}.!:UIMblX YCJIOB.HH }.LJIfl cTa6oi.TIhHOH <pHHaH-

" ..

CO'B0-X'D'3S1H'CTBeHHOH ,neHTeJIbHOCTH [lpe,1J,-
np'HflTtHH H OpraH'H3aJ:lHll fJI3BMOC.rr.POMCT-
pOHMaTepilIa JIOB.

B xo;r.e oocy*.zr.eHIIH ,1J,O.KJIa:l(a HaqaJIbHH-
Ka fJIa.BMocnpOMCTpOrl'M3:TepnaJI'OB A. 11..
1I.eMHHoBa MHOro BHH.MaHHH 6bI.TlO YiILeJIffilO
HCrrOJIb30BaHHIO CKpbITbIX pesepBoB B npo-
MbIIlI.'leHHOCTH H YCTpaHeHHIO OTMe'IemlbIX

B pa60Te HeKoTopbIX rrpe,ll,npHHTHH He,ll,O-

CTaTKOB, ;a,aJIbHeHilIeMY rrOBbIIlIeI-lHiO KatIe-

CTBa rrpo,n:YKIJ,HH, YJIYi.IllIeHHiO apXHTeKTYP-
HbIX H KOHCTpyKTHBHbIX perneHHH HOBbIX

cepHH ,Z:lOMOB, BHe.J:peHHIO HOBOH TeXHHKH,
60JIee nOJIHoMY HCrrOJIb30BaHHlO HOBbIX

MOIUHocTeH, POCTY npOH3BO,ll,HTeJIbHOCTH
TpY,lI,a, JIHKBHJJ;aUHM nOTepb pa60'Iero Bpe-
MeHH H HenpoH3Bo.J.HTe.lbHbIx paCXO,ll,OB.
Ha aKTHBe ObJ:JIO oJ.oDpeHo rrpe,ll,JIo2Ke-

"

HHe KOJIJIeKTnBOB HeKoTopbIX IIpe rrpHflTHH
rJI3BHoro IYllIpaBJIeHHsr 0 nOBbIllleHHH 0'6H-
3aTe bCTB rro ,lI,OnOJIHHTe bHoMY cBepx-
fflJIaHOiBoMY BbIlII)I1CKY rrpo.J:YKuHH B 1974 r.,
B TO.M 'q;HCJIe BbInyoKy 15 THC.  I3>KC.TIe30-

6eToHHbIX H3,n:eJlHH BMeCTC paHee nplllHH-
TblX 8 TbI'C. M

3
.

EbI.1l0 TaK2Ke pellieno IllHpOKO pacnpocT-
paI-IHTb O,ll,06peHHyro Empo M.rK KIlCC
HHHUHaTHBY '18 npoMbIIll.TleHHbIX rrpeLlrrpH-
HTHH CTOJlHIJ,bI H OT,lI,eJIeHHfl MOCKOBCKOH
LKeJIe3HOll JJ;OpOI'H rro cOKpaIUeuHIO npoCTO-
eB BarOHon Ha nO,ll,'be3;a,HblX nYTflX rro;a, rpv-

4
-

'30BbIMH onepaUHm1:H H YJIYtIIlIeHHIO HC-

nOJlb30BaHHH BarOHon.

C06paHHe napTHHHO-X03HikTBeHH.0,r.0 aK-

TUBa rrpHI-IHJIO pellIeHHe, 06H3bIBaIOIUee py-
.. 0

KOiBOlI.HTeJIeH rrpeJJ;rrpHHTHH H nO!lLpa3,l1,eJIe-
U ..

HHH rJIaBHOrO YlnpaBJIeHHfl, napTHHHbIX,
KOMCOMOJIbCKHX H rrpO<pCOI03HbIX opraHH33-
n;HH YCHJIHTb onepaTHBHOCTb 11 LleHCTBeH-
HOCTb pa60TbI no 06eCneqeHHlO ,n:OC-

pOqHOrO BbITIOJIHeI-IHSI rrJlaHOBbIX 33-,lI,aI-THH
H COLl,HaJIRCTH'IeO HX 06fl3aTeJIbCTB Ha

1974 r. no BceM mpOH3BO;::LCTBeHHbIM, Ka-

LJeCT,BeHHbIiM '" TeX.H.H'K0-9KOH01mi.IeCK'HM .rra-

Ka3aTeJlflM.

Y[IaCTHHKH co6.par-mfl BbIpa3HJIH YBepeH-
HOCTb B TOM, 'Iro, PY'r<OBO;r.CTBYHCb peIlIe-
JIHHMH XXIV C'be3JJ:a napnm H ,lI,err<a6pb-
OKOfO (1973 r.) IlJIeHYMa UK KIlCe, a

TalK>Ke nOJIO>KCHHH:\'IH H BbIBO;::La:\IH, ca.;a,ep-
 aIU;llM,I.J:.CH B petIH feHepa.1bHoro C8KpeTa-
pSi UK KIlCC .n. H. Epe>KHeBa Ha B'CTpe-
tJe C u36rrpaTeJIHMH EaYMaHcKoro H3'OH-

paTeJIbHOrO oKpyra MOCKBbI 14 HlOlHl

1974 r., KO"'IJIeKTHBbI npeJJ;npHflTHll H opra.
HH33L1,HH fJI3BMOCrrpoMcTpollMaTepHaJIOB
}WClpD'LJ:HO BbIrrOJIlHflT nJIaHOBbIe 3a.1laHHH H

COUHaJII1CTHtIeCKHe 06H3aTc"1bcTBa Ha 1974 r.

Y)I,K 69.003:658.387.64.012.2

06 HTorax BceCOIOBHoro OOl!!eCTBeBHoro CMOTpa HcnOAbBOBaBBJI peaepBOB
npOH3BOACTBa H pe.atHMa 9KOHOMHB sa I DOJlyroABe 1974 r.

 OJIJIenHH fOCC'PPOH cCCP H TIpe3H.rUI-
YM UI( npocpCOlO3a, paCCMOTpeB HTom

Bce 0103HOI'0 oGIUecTBeHHoro CiMOTpa HC-

nOJIb3011aHHSI pe3epBOB rrpOH3BO,lLCTBa H

pe2KHMa .9KOHO:MHH B opraHH3aLl,l15IX,
yqpe2K,Z:leHI1flX H Ha rrpe,n:rrpmITH.HX foc-
<rTPO,H coOP H fO'c,rpaJK,naHCTpoSI 3a 1

IIO'JIy;ro.zr.He .1974 r., OTMetIaIOT, 'ITO CMOTp
crroco6cTByeT pa3BHTHIO TBOpqeCKOH HHH-

UHaTHBbI pa60THHKOB, 1ll0BbIIliCI-IHIO 3cp-
<peKTHBHoCTH !1IpOH3BO,Z:lCTBa, mepeBbInOJI-

U

HeHHIO :IIJIaHOBbIX 3a,lLaHilH.

B XO,ll,e cMoTpa B flHBape-Mae T. r. B

81 opraHH33IJ,HH BHe,n:peHo 60.1lee 2 TbIC.
.. ..

npe,ll,JI02KeHHH no HayqHOll opraHH3aUHH
Tpy.zr.a pa60THHKOB rrpoeKTHbIx II H3iY'IHO-
HCCJIe,1J,OBaTe.n:bCKHX HHCTHTYTOB, JIY'IrneMy
HonOJIb30naHHIO 9JIeKTpOlIHO-BblLIHCJIH-

. .. v

TeJIbHOH TexHHKH, ;a,aJIlbHeHllleH MeXaHH3a-
IJ,HH npOeKT.HbIX pa60T, paI.J.HOHaJI'bHoMY

26

pacxo,lLY MaTepnaJIOB H cOKpaIUeHHIO He-

rrpoH3Bo,n:HTeJIbHbIX 3aTpaT, B pe3YJIbTaTe
'Iero LlocTHrHYTa .9KOHOMHfl cpe,ncTB B

cYMIMe 'DOJIee 2,4 MJIH. py6.
KOJIJIerHH focYJJ;apCTBeHHoro KOMHTeTa

COBeTa MHHHCTPOB CCCP rro ,lI,eJIaM

cTpOHTeJIIbCTBa H npesH,lLHYM UK rrpo<p-
C0103a pa60tIH'x CTpOHTe.;r:bCTBa H npo-
MbIlllJIeHHOCTH CTpOHTe.TIbI-lbIX MaTepHa"10B
nOCTaHOBJI5IIOT:

.1. Harpa,1J,HTb IlO'IeTHbIMH rpa:MOTaMH
J'OCCTPOH CCCP H UK npo<pcolO3a pa60-
'IHX CTpOHTeJIbCTBa H :npOMbIIllJIeHJ.{OCTH

CTpOHTeJIbHbIX MaTepHaJIOB no IITOra I

BceCOl03Horo ooruecTBeI-IIIOrO CMOTpa HC-

InOJIb30BaHHSI pe3epBOB rrrpOH3BO,1J,CTBa II

pe>KHMa 3KOHOMHH 3a I 'IIOJIyro.n:He 1974 r.

KOJI...1eKTIIBbI o.llC.Ll'YIOIUHX opraHH3aLl,HH,
,Z:l06HBIIIHXCfl HaHJIyqIlIHX pe3Y TlbTaToB:

focYLlapcTBeHHoro npoeKTHoro HHCTH-

TYTa IlpH,lI,HenpoBcKHH I1pmrcTpOHnpOeKT
fOCCTp05I CCCP, 1I.nerrporreTpOBCK.

IlpoeKTHoro HHcTHTYTa NQ 2 fOCCTp05I
CCCP, MOCKBa;
IlpoeKTHoro HHcTHTYTa XapI-:KOBCKHH

B01J.OKanaJIlnpOeKT fOCCT-pOfl CCCP. Xapb-
KOB:'

J.:(eI-ITp aJI1bHoro HaY'IHO-HCCJIe;r,OBaTe.TIh-
CKoro H npOeKTHoro HHcTHTYTa THrroBoro

H .9KCnepHMeHTaJIbHOrO npocKTHpoBaHHfl
3peJIHIUHbI'X, crropTHBHblX H a;a,MHHHcTpa-

.. U

THBHbIX 3,l1,alIHH H coopy2KeHim HM.

E. C. Me3eHLI,eBa focrpa2K;a,aHcTpofl,
MocKBa;

UeHTpaJIbIIOrO HaYLlHo-HCCJIe,n:oBaTeJIb-
CKOI'O H npoeKTHoro HHcTHTYTa T11:nOBOrO

H .9KCnepHMeHTa.TlbIIOrO mpoeKTHpoBaHHfl
JIe'Ie6HO-03LlopoBHTe"'IbHbIX H caHaTopHo-
KYPOPTHbIX 3,1J,aHHH focrpa}J{.zr.aHcTpOfl,
MocKBa,
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CHaR HS neCqaHOrO 6eTOHa

rCmlOllIiHbIe :m.eJIea06eTORHbIe aa6lLBHbIe
OBaH, ilIipHMeH5Ie1MbIe 'B npa.KTiliKe 4JYlf.D;a-
MeHTOCT.pOeH1i51, lfoMeIOT 3HaLlliTeJIbHym
Macoy II 60JIbIIIOi'I ipacxa.n; apM,aTypbI He

BbI3BaHHbIe Tpe6oBaHlf5lMH 3KCnJIyaTau.lUL
.D.JI5I cBai'I, paooTarorn;Hx B YCJIOBH5IX
HH3iK>llX pOCTBepKOiB, a TaR!HX ciBai'I nO,ll,ai3-
JI5IIOrn;ee 60JIb:IIIIIHC'I\B'0 ap-MH!pOBaHHe onpe-
.n;'CJI51eTC5I .TlHUIb YCJI'OBHHM.J1 06eCrre'lleH'HH

'coxp.aHHUCTH 'll3!):(eJ1lHM IB Inpouecce nepC:B03-
!K.H, nOI.!l:'beMa Ha KOIIep H 3a6HBI{jH. ITpoLl-
HOCTb BHC5I'llfHX cBai'I no CTiBOJIY, -KaK npa-

.BliJIO, He.n;OHon'OJIb3'OoBaHa. .f1pli ,npHJ'vleHeHllH
nYCTOTCJIbIX, B TOIM lIH'CJIe u npe,ll,Hanp5l-
:m.eHHbIX CBaM .n;a-:m.e B <:aMbIX y,.n:aiqHbIX
K'OHiCTIPYiKTHBHbIX perneHH5IX 3aT.paTbI Ma-

TepHaJIO'B Bce >Ke BeJItH.KIll.

O.D:HiHi;\f Ir3 cpaKT,opOB, 06YIC,1IaBJIHiBarorn;ux
.rrepe;pacxo,n; 6eTOHa, SlBJI5Ie'f\C5I Tpe60iBaHHe
fOCT '10628-63 06 O'ImY-CKe <: SaBOJI.OrB

.H3.n;eJIIHll 100% JIpOllHOCTH. BbIflOJII-IeIme
3T:OrO 'Tlpe60iBaHHSI, oco6eHHO B 3HMHee

IBpeMH ro.n;a, npIIBO,J:LHT K IlOBbIllIeHHbI! f

pa!Cxo,n:a:\1 u.C:MeHTa II li3JIHlllHn f 3anaca 1

npOtIHOcTH H3..n:eJ1HM B CTa..n:HH 3KCIT.1yaTa-
UHH.

.HCiIlOJIb30BaoHHe ;J:.'IH cBaR necqaHoro 6e-
TOHa, npHfOTOB.TIC:HHOfO ITO «ycoBepllIeHcT-
BO:BaHJI,OH» TeXHO.'IOI"'AH [1], B 3HaLlHTeJIb-

!ROH 'Mepe 'PelliaeT YKa3aRHYlO np06JIeMY,
TaK 'KalK IIeCtlaHbIH 6eToH Ha TOHKO:\fOJIOTO.M

.

.J3'51ILKyrn:eM 6bICTpO HaoHipaeT npoLl:HoCTb
1JJMeHHO B HaqaJIbHbIH nepiHot!J. TBepiueHH5I
(llTpOlflHOCTb qepe3 4 q ITo:CJIe 'mpMoo6pa-
60TKH ..n:OCTHraeT 80-90% MapoIIHoi'I).

lTIec:qaHbIH oeToH UMeeT llteJIbIi'I /pH.D: npe-
HlMyrn;eC'I1B no iCpaBHeHll-IO C 6eroHo r I-Ia

iKp)'ilTlHOM sa.rrOJIiHH'TeJIe. .nOBbIllieRHaH np'OtI-
HOCTb rreeqaHOrO 6eTOI-Ia oRa paCTSIi:>Ke.HHe H

Ha  HHa?tt.JfqeCKHeB08 eHIC'TIBHSI [2] n031B0-

JIMJIa pa3paOOT3.Tb 'HOBbIe T:HlIIbl TOlHWCTeR-
u

HblX CiBaH, B TOM tIHiCJI.e .H C ;npew;HaIl<p5I:>K-eH-. .

Hon apiMaTypOH.
.OTCYl'CTBiHe KPYiTIRO['O sanOJIH'nT€JIH, .TOR-

u u

IKOKalIIlfJIJI5IIpHbIH xapa:K'Tep /ITOrpO:BOH CTp -
TYPbl H .BbICOiKa5I IT.1IOTIHOCTb .MaTepHaJIa,
OIIIpeJ{eJIstrorn;He ero ,B O.II:OHelITpOHHi.o;a eJl.W'CTb,
n03iBOJI5IIOT CTaSH'Tb B:OllTpOC 0'6 YMC:HbllIe-
HiHiH 3a.rn;liT!HOrO <:JI051 6C'ToHa JI:O 10 IMl\I, 'tITO
.n;aeT B03MO}KoHOCTb, .uanpH':\1ep B  a5lx-ce-
qeHiHeM 30X30 OM, :yiM€iHbIIIUTb pa!CXDJJ:
TIrpOI!I;OJIb'HOH: ap.MaTYlpbI IRa 18 %.

iB rnpOBet.rI.eHHbIX aKCne,pilil\IeHTaJII:>HbIX .pa-
60Tax ObIJIa 0T.pa60TaHa Te IOJIOrH5IM3fO-

o

TOrBJIeHHH IOBaJ1KaiK Ha II.€lMeHTax 3alB'0'Jl-
,

'CK'OTO nOM'OJIa, TaR H Ha TOHIKO'MOJIOT'OM ,ne-

C'IIaiH'HCTD.M nOpTJIaH.n:u.eMeJIre, ou.eHeHa He-

cyru.a5I ClIIOco6HOCTb JCiBaH .113 necqaHoro !6e-
TORa. YIIIHTbmaH TeXHI-Plemme OC06eHHOrCTH
BHQPOnJIOIl.{aJ( KoH (WI. 2=3000, 5000 .o6/rMliH
A 1 .2 =0,7, 0,2 MIM), 6bIJIa 'BbI6pa'Ha eBaS!

.n:.JIHHOH 6 M, lTIOiIIelpet:IHbIIM CeqeHHeiM 30X
X30 OM, 1)pelIJ.'HHOCTOHiKaH,

t

,I(OUCT1PYXU.Hill ilJ:3irOTOBJIHJIH B clJop}ie IRa

It.J3a II3J],eJT.U5I, 'ylITJIOTiHeHIIe 6eTO'IIa nIPOH3iBO-
::L HaII oes ITpHfpY-3a.

IE llTepBOH H BTOpOH cepHHX ClBai'I, H3ro-

'f\OBJIeUI-IbIX Ha TOHKOMOJIOTOI:\1 ITeO[IaHHCT_OM

IIo,pTJlaUJlLl,C'Jl.leHTe, OITbI'f\HbI-e 4JOP'I\WBKH 6bI-
.iI'll !ITiI)Q:BeJ].c HbI J]}I5I OIlTpelLeJICHM5I Heo6xo-
.l1.Ho:X.fOH nO,l{BH>KHOCTH CM€'CU (Ta:6.rr. 1, 2),
IToCJfC{.7I,yrolIJ.'He IC€ipmr mail H3fmOBJI5IJIH

ua u.m,mI-ITaX 331BO 'IiCKOrO nO:1>I'O.1Ia.

Ta6Auqa 1

.N 

cepHH

TOJI-

IIJ.HHa
qHCJIO, MeTO,lJ; ynJIOT- Pa6otla5I saIIJ,HT-

IIIT. HeHHH apMaTypa Horo

CJI05I,

MM

P2
THn o6pas a Pt

1 CBaH lIa TOliKOMOJIOTOM nectla- 6 rJIy6HHHblii 4 012 All 30 1200 1600
lIHCTOM nOpTJI HAqCMeHTe BH6paTop 1200 1600

1000 1500
1l0O 1400.
1200 1500
750 1500

2 To >Ke 4 BH6pollJIOIIJ,ak To :me 30 1100 1500
Ka 1100 1500

1100 1500
1100 1300

3 CBaH Ha qeMeHTe SaBO,lJ;CKOro 3 To :me :t 30 1200 1460
nOMOJIa

1300 1660
1200 1760

4 To me 3 » » 10 1200 1860
1200 1860
1100 1960

5 :to 1 " 4 012 AI 10 1200 1960
6 OTpe3KH cBaft 30X30>,< 100 CM 4 :t 4 012 All 30 - -

Ha IJ.eMeHTe S8Bop;cKoro nOMOJI8
7 To :me 4 ,. To :me 10 - -

8 CBaH HS GeTOHa c KpynH6IM 3 fJIy6HHHblil » 30 lOOO 1400
SanOJIHHTeJIeM BH6paTOp 1000 1350

1000 1300
9 CB8B Ha  eMeHTe S8Bop;cKoro 20 BH6ponJIo- 4 012 All 30 - -

nOMOJI8  8AKa
10 To :me 10 To :me 4 010 All 15 -

-

PI - H8rpysKa, npH KOTOpoii pacKpblTHe Tpe HHpaBHo 0,2 MM;
P2
-

pa3pyrn81OIIJ,aH H8rpY3Ka.

-

T a 6 JI U It a 2\

PaCXOA MaTepnaJIOB n8 1 M31Kr RKytj ' KfclcMI

.N Il
cepmI (TOHKO- n

MOJIOTaH BJIH nIIII
cMecb)

l(vn 
(no o6pas-
 aM) 28 CYT.

8
y1['

cM2/rB CCB 1 CYT.

I 450 (600) 1512 215 0,816 3970-4000 0,98 350 450
450 (600) 1480 220 0.816 4070 0,96 240 4202

450 (600) 1418 230 0,816 4170 0,985 400 547
2 450 (600) 1460 230 0,816 4170 0,99 360 457

450 (600) 1460 240 0,816 4170 0,99 320 460
3.5 570 1530 230 0,65 3600-3750 0,98 363 465

6

4,7 570 1530 230 0,65 3600-3750 0,98 433-360 -

8 570 1040/530 225 - 3700 - 270 360
910 4tO 17lO 215 0,82 3500 095 240 9. 2 0

I Pa60TbJ no IIoA6opy COCTaBOB BLII10JIHeflbI ceKTopOM rreCtlaHoro 6eToIIa I-II1.IT <PXMM2 PeJKHM n30TepMH'leCKOrO nporpeBa npH rHAPOTepMaJIbHOn o6pa6oTKe He Bbl,nep:maH.
I

H Tn.
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I-

I

Ha T.ofr >Ke BHi6ponJIollJ.a1l. e ,napaJIJIeJIb-
IIO ;co CBaRMM gJOpMOBaJIH (TO'>Ke \6e3 npH-

rpY3a) OOp'a3UbI - 071pe3iKill OBa.M 30X30X
XilOO OM H IKYObI WX.WXilO CM B ,KO.TIH-

qeC'I1Be 12 <IIIT. Ha K3ILKlILY,IO napy oIt3,l1,eJI-m1.
I1tOnbI;TaUH51 iKytOOIB BeJIlH .B CJIe}IJYJO e:M no-

p5LA'Ke: 3 IllT. - illeJPev:r. ,paOnaJIy:oKoi'I, 3+

+3 :Kyoa IE .D:HIll .I:IOnbIT,a.HHM cBaM, 3 IllT.-

B 2i8-JIi'HeBiHOiM B03.paCTe.
OT.pe3IKH iCmaH H3rD'TaB.1J1DBaJIH ;JJ.,JISI npo.

ffiepK HecyIUe onQcooHoCTH  OHCTPYWUHH
C YMeHbIlleHHoH TO.II HHOH 3a HTHoro

CJI05I npH ueHTpaJIhHOl\I C>KaTHH.

IE CeJPU5IX 1 H 2  OTIO.IIb'30SaJIH nec.qaaUI-

(ThIIll: Ll,eMeHT AKiM'5IHtC:Ko'ro 3a!B'Q.II.a M 300

(iIIfP'H ICOOTHOllIelHlHH 11..: n =168: 32), J]:OIMO-
J1'OTbIH JJ,O S n:J;=4000 . . . 4170 CI);I

2f,r 11

Bc,cm:: TYG:KOBlcIKO'ro ,Iwpbop-a .Mup =

'=12 . . . 2,2.
iPaICXO.!I. TOI-IlKO'MOJIOTOJ1 OMeCH 6.00 .K:rfM 3

(l eI IeHT407 :Kirj!;\I). .ELJISI rrOJIY'qeHH5I neoo-
xOJI.Hl'v!OH ,fIiOlU!BtHI>KiHOC'I1H ueMeHTHO-iIIec"qaaIO.ll
{)MecH JB'o.!I,oco;;a,epl}K-aru!e ee ITIOC.TI€j,QO'Ba'TeJIb-

1lI0 Y,BeJIUGHBaJr.II e 215 ,lI,O 240 JIfiM3

(TaOJI. 2). B CMeCb BBO,ll,HJIH ,lI,06aBKY CCE
U3 oKOJI'lllJ:c,C'I1He 0 1% Boca UelMeHTa.

tB CepilI5IJX 3 7U!p:II:MelH5IJIH UelCfGaIIblH 6e-
TOE Ha UeJVleHTe 3aBQJ.I.a <<i[Hra:HT» M 400,
Sy.lt=3600. . .3750 ,CM

2J.r C pacxOJI.OiM
570 .K,r/"f.I3 .H neCOK TtyqKOB,CKOTO Kapbepa.

IB OBa5IX H3 ,6eT,oHa Ha KPi)'lllHOM sanOJIIJ-IH-

'Te e,.Bb]]Iloy;oKaeMbIx 331BOIU:OM )l(E.I1-17 (.ce-
pnSi 8), iHQIIOJIb3OBaJIill TOT >Ke ueMeHT 3a-

BOJJ:a «f:araHT» iC opatCXOJI,OM 570 KJr/rM3. 3a-
nOJIHH"TeJIU: Il{eOeHb 1040 t r/iM3, ,necCY.K

tKa'Pbepa «Cepe:O!p'HHbIH 001])>> MKP
=

='1,9...2--.:530 KrfiM3, Bo a225 JIfiM3.

G3ce <CBaoIi 1fI0,Z:{lBep,raJIH O!LlHJH KOBOH ['H.lI.-

pOTep.MaJIblHOH o6pa6o.'I1Ke. CHalH 113 ne01J:a-

Horo 6eTOHa H3rOTa JIMBa Hc I1CnOJIb30Ba-

RHeM O'T.D:eJIbHbIX iI1ipHIH BJIIOIB «)IIOOiBe'pIIIen
0

ICTBOiBa!HHOH» 'TeXJIOJIOrHH -;BuopoaK'Nma-
U.H'li B1Be,ll,eHill5I JI:06aBOIK TIAB (GCB) fIipH
O;IIT;HMalJIbHOM ,BpeMe.H'H npeJ.tBa1p,HTeJIbHOII
BbIJXep;>KKH H pC>K.H:Ma rlIJ!:pOTepMaJIbHOil
06p.aioOTKH.

BlPeM'SI, ueoox0I.II.1iIM)Oe  JI5I ;a,OCTHo>KBllH5I

iK03q:yqnuUHellTa yrrJIOTJI€>HH5I oeToHa oBai'I
Me Holl>Ke 0,98 B ape,a,HeM eOCTaBJI.5IJIO ORO-

JIO 2 'MtH1H. Dipn 3TO:M )'iII.TIOTHeHHe 6eTOJ-JIa
'"

ObIJIO 1(O'CTa.TOlJ:HO paIBIHOIMep'HbLM '110 ,lI,JIH.He

'If .EbJlCQTe H3.!I,eJIGIH.

,113 TaOJI. 2 cJIe.n:'YeT, 'lJ:TO paCXOJI,bI Ll,e-

MeHTa II(JIH CBaM Cep.HH 1-7 OKa3aJIHICh

H.3!ObIT-0IlIHbIiMH, nOSTOMY 1(JI5I cep'HH 9, 10
OHH 'OblJI:H ICHH1>K€HbI.

OnperJI:eJIeHHIO Hecy eii ono.c06nO'CTH
oBaH n;peJtllleCT.BOlEaJIH HCIIbITaiH:H5I Ha o6pa-
30BaHGIe 11peIIJ.MiH "BCOOT!Be'f.C11BIUH c [OCT
110628-163, nD'Ka3a'BllI'He, LITO Bee H3,rOTOIS-

JIeH:JIHe H3 neClJ:3I11OiI'0 6eT-OIIa CB20M YJlO'I3-

JIeTB-Op5flO1' 'f.pe60BaRH5IM .faCT.
.I{JISI CBaH H3 necqaIwro 6eTona H H3 6e-

TOHa .C J(py:n'HbIIM 38!IIOJIHH'Te.neM OBJIH II'pO-
.l(eJIaHbI y:rbTpa3BYKOBbIe nCIIblTaHHn. CKO-

pOCTb YJIbTpa3B.yiI\:a onpetLI.eJl5IJI,H \B Tpe,x
TOQKaX no BHeOTe H B 12 CeqeHMflX TIO

JI.JII1He OB&H. TaJKa5I cxeMa HCIIbl'PaHHi-i IIO-

3D310JI,HJ1a BbUI'.BHTb .yqacTiKI:I rrO:RI:DK€lHiHOH

npo:q'HOCTH RalK lIO .BbICOTe, T.aIK H no LI,.1JH-
"

He CBaH.

,Cnm.!I,OBbre HCnbITaHIISI cBaft Ha H3,rIIl6

[1pOSO.l(HJIIHCb [10 'Ilpa,JI:HUiHOHHOH cxeMe (2
rpysa B TpeT5IX npo.rreTa) H RMeJIH oBoelr

"
u

3a.!I.3'Llen OLl,€lH'KY Inp()fq!HOCTH, 'Tpe RHocT9H-
Ko,CTH, ,lI,egJop:MaTHiBHOCT'Ii. l\!oHCTPY:KLI,IHn
uaf/P)ll>KaJIH ,CTyneHm1IlI: 250, 500, 750, WOO,
11200 H :.n:aJIce .l(0 1900 C HHTeptBanOM
100 'KT.

.oT.clJ:eTbI CHHiMaJIH nO'C.TIe iBbIr,Ilep.>K.KJ!l 15

IMoM-H. Ha KaJKJI,OH CTYiII0HH iHarpYLK0RH5I 3£1-
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'IlHCbltBaJIH JIQJ{a 3aIHH5I npH60pOB, .I:I3-M.erp-5IJI'H
III.Hp.nHY, .l(JIiHHY pa:CKpbITH5I 'I1pe uH,gJHiK-
ICiH.pOBaJI-H IlVH CTO,HX IpaonOJIO>KeHiH5I.

JXJIH TODO qTOObI IDOJIYlJ:HTb apa HuMble
u

PC3YJIhTaTbI, IIQ).1)HiMO aBau iH3 neCLlaHoro

6eTo.ua iII-D TOft >Ke Me'l1O\IT.H1.Ke OblJIH HcnbI-

TaHbl T1PH CBaH H3 oeToOHa MapKH 300 lIa

rKpYiIlHO:M 3an0J1H.!lTeJIe, BbI:nep>Ka,Bmne HC-

InLITa;HHe Ha Tp,ellI,JflWCTOH.K'O,CTb TIO faCT

10628-63 JI dIe HiMeIO GIe lBilIellIiHHX .!I.e-

<pBKTOB.
:I1apaJIJIeJIbHbIe RonbITa:HlH,5I OBa.H Ha  e-

6eHO"IHOtM H IIeClJ:alJIo..\1 OeT'OHaX IT OiKa:3 aJlH,
lITO Y nOCJ1e.l1.Hnx pa3pYlIlaIO a5InarpY3I\:a
BblIlle B cpe:,QHeM Ha 10%, a H3JfjpY3Ka, 'CO-

O'I1BeT,cTBYIOII1.a5I HopG\fHpyeMO'l\I"Y ipaCKpbI-
THIO Tpe HH,Ha 7,0/0.
npE lI)CTaBJIHeT HHTepec OpaiBoH0H.He Me-

Xal1:Uf3lMa o.op3'30BaHHSI TpeIlHIH iB .C.Ba5I){ .li3

neC'lJaHOrO Oe'TOHa H oeToHa Ha KPYiUHD:\I
38.inOJI.HlHTeJIe. npH npUH5ITOH CXCMe HClIIbI-

TaHH:H c Y eJIiJi-IeHHeMHarpY3Im H npn6JIH-
>KeHi!leM ee K pa-3IPYIlla:IOII{eH KOJlH'lleCTBO

Tpe HIIB CBaHX H3 neCq3nOro 6cToHa ,lI,O-
!CTH'I'aeT 25-30, upn 3To.M Tpe HHbIC ;pa-
CKpbIl1ITeM 0,11-0,12 M'M patB!Ho,MepHo pac-
:rnpe.rr.eJIeHbI no 1(JIUoHe 30HbI -[mC'TOro H3.rH-

6a. npIT HaI1pY3Kax, 6JIoIf3iK'HX :K pa3pYUIaIO-
lllHiM, HalJ:HHaeTC5I HHTeHOlllBHlOe paClK'pbITl'IC
Tpe 'llH. TI,PH pa.3jpy.IlleH.IliH (TelKyqeCTi'I ap-

IMaTYipbI) .npa'K'I1HlJ:eOKH HeJIb35I Bbl!LeJIlliTb
TpeIIJ.IIHY, no KOTopoir npOHCXOJI:HT pa3py-
IlleHHe. P<rOKpbITHe TipeIIJ.,lm Ha 3TOtM S'Taue

He npeBbIIllaJIO 1,5-2 MM. CLI,enJIBHHe lie-
u D

TOHa C IIepHO HqeCK0H a MaTYpo ue Ha-

pymaJIOCb.

,

{

B CBaSIX U3 oeTOHa Ha K:P)llIIH01.1 88.>TIOJI-

HHTMe C pOCTOM Ua(llPY3JKiH ,H np.nOJI'll>Ke-
u

HIHe:M ee K ,pa3pY;IllalO eHKOJIUlJ:eC'I1BO 1'pe-
llI,IH-H .l(OCTHraeT 15. OHM ' OIliueH1Ip'HpY.IO'I1C5I
B CpeJlHeH lJ:aCT1i OBaH, Ipa'CK'pbJiTHe RX 0,.2-
0,3 -MM. TIpH Har.pY3:IWX, OJIH3iK:MX ,K pa3,pIY-
Ill8IOIl{JHM, .IT,Be-TpH l1peI.IJ..MHbI B cep€J,lI,cruIe
npOJIeTa paCKpbIBaIOTC5I HHTeHCHBHee JI:PY-
r.nx, no HH.:\I IIpmr.CXOJJ:lfT 'pa.3pYllieHiIIe.

CUCnJleHl1e 6eTOHa C apiMaTYPOH TaJK>Ke He

H8JPYQIIaJIOCb.

Oq.eiBiHJIjHO, lJ:TO YKa3aHHbIH xa'pa.KTep Tpe-
 H<H006pa30Ba'HHSI.B rreClJ:aHOiM oeTOHe no-

3BOJI5IeT nonHee HcrrO b30£aTb ITPOQHOCT-
HbIe ClBiOll:'C11Ba CTa.'IH. 06Da30BaHHe 60.'Ib-

.

moro :KOJ]JJ1Iq€!CTBa pa::.EIO:\.ep:HO pa:ClKpbI'n-
v

lllIlXCH MeJI.K:HX Tpeill. iH, pacnOJIO>KeUHhIX
rIp aKTHiIIe'OKH no Bcerr 30 eLP--iCTOrO H3r::a6a,
npHfBO..'I!HT K 'fOMY, LITO B CBa5IX Il3 neoqa-

.-

1I0ro oeTOHa Harppxa, BbI3blBaIO a5IHOjP-

,i\JHpYBMoe paCK,pbITHe Tpe nH,BbIlIle. '4"1'0
v .

)Ke KatCaeTfc5I HeCYllI,eli cnOtCOOHOCTH C\Ban,

HpeJ!:CTa!B.TIHIO HX C060H cJIa60 a'p,Mnp9-
iBaHiJIble JWHlC"llpYIKUliH, TO pa3'PymalOllI,a5I
Har,p,Y:3;Ka He JLOmKHa ObIJIa 6bI 3atBJIceTb

aT pa3MepOB 33'IIOJIHHTe1H. CN:r,fHallw ncrrbI-

TaHH5I nOlKa3hIIBaIOi .HeKOTOpoe YBe.rrIHlleHHe
Hecy ell:c.noo06.HocTlr CBa}'I HS neClJaHOro

6eTOiHa (TaOJI. 1).
MmKHo rrp-eJI.1rrOJIOLKHT:., "lITO 60J1bIlla5I

Be.TIHLlHHa pa3pYllIaIO eftEarpY3KH npH H3-

rHiDe ,lI,JI.SI C!BaH lf3 -necqa-qo:-o oeTOlHa 'MO-

>KeT 6bITb OO'b5I'CHeHa Ka-:-: OO..1bIlleH O.rr.:II'O-

potIJ;HOCTbIO MaT0pHaJIa (R >R p.3), TaK

III pa:'HlUueH B npet!l:eJIbHO  .:r:e.pop,MaT.llII!!HO-
CT:H 060.nx BllI1I.OB 6eTOH33 :TO C}KaTIHIO, o-n-

-pejJ1.'eJl5IIOIueH 'pa3JI1I'lJ:H !O _:e:-reHb YlJ:aCTHH
"

C)J(a:TOH apiM3'TypbI .B BOC<'RSI'I1HH B'HellIIIe-

ro ,:VIOMeH"Pa.

I-IcnbITaI-In5I OTpe3KOB ':::B:.:1 cepnH 6 H 7

rHa ueHTp,aJIbHOe C>KaT2 :IOKa3aJIH, tJTO

IIpH YMeHbllIeumH TO.--;:::::-:=::.I 3 aIIIJH11Horo

CJI05I He HaOJIlOJJ:aeTCSI c.-:-::r:eHH.5I HeCVllI.eHJ

ano.cOO!I-IOCTH iH3I.l(eJIHH.

'iTIP'H H3YQeHiHH nec-.:r2= :- 6eTo:rra, np'o-
Be',lI,eHHOM B JUIH)KT [.- , H no Hcc,ne,ll,O-
Ba,uH5I(M aIETOjpO.B YCT2.::::C3..-: :ro, lJ:'TO lt3-3a

TOH.KOlTI:HoCIIIe.pOHOft IIOp030:
v

: crPY!KTy!pbI ,Ma-

'Tep'HaJIa K09'iP:qJiHUHeHT :::OpOCTH )tBHJKe-
.-

HHS! "BO..lI.bI is neC'lJailim!
-

 -'3:eHa .n:. a 71.0-
'"

pHtA'Ka HlU>Ke, lJ:eM B e:?"" Ha R:PYII1HOM
3anOJI'IlH'TeJIe. 3TO II -"J-:qeT npe,lLiTIOJIO-
}K.H'Tb .rrOJIOLKHTeJIbHbIe -'23:-1bTaTbI nposo-
i,I(HMbIX,-B J-IaICT05Intee 3J SKonepllliMeHTOB
ITO OUeHlKe BJIU5IHlI5I :,'. 2:_: !IIeHI15I TO.,)1 'Il-

Hbl 3allI,Il11HOro C.r!OR -==a KOpp03'HOHHYro
CTOHIKOCTb aplMaTypbI.

TIp06Ha5I 33iOHBKa 30  33.H (ceplIH 9,10)
no,lJ, gJy.H;1(aMeHTbl c :::=eroC5I B Ceoop-
HOM '4 p'PaHoBe 3Kc=e::- ._e.3Ta.TIhHOrO >K;H-

J1oro KOMnJIeKCa np03 =:  TpecToM  1oc-

I(PYII;a, Mer-mOIIeLl,CTpof:l_ 5:,-.lH npO'BeJ];eHbI
3alD-H1B:K8 'H ..lI.HHaMH e'::=---:2  icnbITaHH5I lJ:e-

TbIpex THlIIOB cBaii: -.::::- A - 14 aBaft -no-

.il06HbIX CY-6-30 }13 =:2-=!aHoro oeTOHa

.s1:\-IeiCTO oeTOHa e K -;:-=O-:"- '. 3anOJIJIH'TeJIeM;
THIn B - 6 clEafr no T :==-'_  .<iO <:: Ty;nbIiM KOH-

UO'M (:KOHCTPYKIU!5I = c= -:OlKeHa T.pecToM
IVl'<I>CC); TUII B - 6 C3  iTvnbl,M IWUItOM

THna B, HO C T-Ie3:.'"T e:: bI;1 !IO 1,5 -MM

(B' 1eCTO30 M':\1 no -..:--: Do ryIIpOeKTY) 3a-

II1H'f.HbIM CJIOe11 H cO::Jam,eHHbIM Ha 18%
pa-CXO OM ap 1aTypbI; THn [- -4 c aHC

OCTpbIM ,KOHuml C 3aIIJ.,IlTHbIiM CJI0eI:\1 ,

YMeHblIIeHHbIM AO 15 1\IM, H paCXO,T(OM

3,p}'raTyphI, COKpam;e::Hbnl .na 18%.

I B pa60Tax npHHH:liaJI a.KTIH'BHOe Y'laCTI'!e
  'M.ynpa'BJUIIOIJJ.ero T"peCTOfIJ C. p. Bc;JI Hpt(Hii.

:



o,OMOTp :1i3!.lJ.CJIHll J(O 3a6HBIKH nOKa.3aJI,

trTO csaM H3 neO'llaHO!rO - 6eTOIHa 'HiMeJIH

rJIaJI.KYIO 'llOBepX.HOCTb, 'lleTKHe rpa.HH, pa-

IWB:li'HbI 'H KaBepHbI Ha HX nOBepXHOCT11

OTCYTCTiBOBaJIH.

IlorpY:JKeHHe, npOBO.D;HMOe c nOMOm.bIO

KOnpOBOH YCTafIOIB'KH C JI,H3eJIb-oM'OJIOTo.M

C-330, 3a'KaH'l'll.BaJIUCb np!H ,l{'OICTH:JKeHHH  pa-

ClJeTHOJ'O OTKa3a.

B npoLl,ecce rrepe:s03KH, IIOJLTae.Kll'BaHH5I

K ,Ko.npy, 3a\6u:BIKH 18 DBa5IX H3 neClIaiI-lOfO

6eTOHa He 6bmo 06HapY'>KeHO T1pe H.OtKO-

JIOB, OTCJIOOOH11 3aiI.lliHTJIOrO CJI05I.

B pe3YJIbTaTe OiC-MO"I1pa (IUOCJ1e 3a6ILB,KM)
v

rOJIOB OBaM li3 neOqaHOirO oeTOHa B H11X

,TaK>Ke He .0una,p'Y>KeH0 II OB'Pe>KiJJ..eJIHH

, (.pHe. 1).
Ha TOH :JKe .CTpOHIIIJIom.aJIiKe 6bIJIIH no.IlpY-

>Ke.HbI CHaH OY-6-.30 H3 6eTOHa Ha I(pyn-

HOM 3a'nOJIHHTeJIe. IlpoLllHocTb cBaH KOJIe-

6aJIaCb OT 165 JIJO 220 "!Wc/!DM2 H B operr.-

HelM (!IIO 'liJOIIbITaHH.HM 10 CBaH) .p aBH £I

180 KTCJ.cM2. Cl13aH 3'TH, .KaK .rrpa,B:HJIO, i!1MeB-

IllIHe .rr.ecpeKTbI BHeIIlHei'I nO!BepxHo!CTH, noc-

.TIe 3a6HiB<KH nOJIyLLHJIH nOBpe,:JKl!LeHH5I-

TPeIlllHHbI, OKOJIbI, .pa3IPYlliIeH.He ronnB. P5I';:J;
v

CBan B pe3YJIbTaTe pa'31PYlIIeHll'5I rO.TIOB He

YJI.aJlOCb rror.pY3HTb J1,O npoelK:rnoi'I Q'DMeT-

K11, HeIII"Oi'pyJ>Ke.HHbie }'ilJaCTiKH CBa!H JI.OCTllr-

JI.H 2 ,M (p:Hc. 2)_

B bI;B '0 J1,bI

I1cnOJIl:>;30BailIHe' neC-qailIo:ro 6eTCJtHa -

IMaTepHaJIa, o6JIa,ll,alOm.ero sbIeoKoH paCT5I-
}KHIMOCTbIO IH CTo.:itKOCTbIO ,K .D;I1HaIMl1lJ0cI<.UM

Ha<I1pY3'KaM, palLT.HOHaJIbHO iRJISI oBaH.

CpaBHHTeJIbHbie CTeHJ[,OBble Hc.rrbITa -Iml

nOKa3a.JIH, qTO H:3T:u6aIO.lll;H.H MOM0H:T, KO-

TOP'O:.\<1Y OOOTBeT-0TJ3yeT <H0pi:\o1.Hpyel'lwe pac-

KpbIT:He TJpeIIhRH B CBaHX HS neOqalHOfO 6e-

TOEa, IIpCBblrnaeT ,B cpeJ1ilIeM Ha 7% COOT-

,BeT.CTIBY10IIJ.HH -M01'A-eHT ,!I;JIH ooaH U3 6eTO-

J Ha na KIPY'IIiHOtM 3runOJIiHHTeJIe. lhrn6aIoIlI,flJI

MO\MeHT, iBbI'3bIBalOIIJ.HH pa3pymeHue lWHCT-

PYKUtHH, BbI<IlIe B c,peJI.HBM Ha 10%.
OrrbTTHa5I 3a6HB-Ka H ,!I;UHa1mqec.KHe HC-

l1bITaUH5I 3D OrrJIOillHbIX csaH pa3JIMllHI>lX

KOHCTIp"yKlULH, .B TOM tIHCJIe H C Y.MeHbIlleU-
HbIJM 3aIIJ.UTJIblM CJIOBM, rrpOH3BeJleHHble Ha

np'O:MbI-IllJIeHHO"M o6'beK'Te, nOiII:TIBepJl.HJIH

!BbICOKoe l<alleCTBO cBai'I H3 rreCqaHOrO 6e-

TOHa. 3a6HTble CBaH He HlMeJI:H TpeIIJ.:HH,

OIKOJlOB, pa3pymeHHSI rOAOiB.

ITorpY:>Keflme osa.H 663 OC pHHrrlPafK.TWqe-

CKlH lIe Bbf3bIiBaJIO 1I.OrrOJIUHTeJIbiHbIX TPYJI:-

HOCTeH no CpaBJI8HHIO 00 CBa5tMlH 06bI,qHOH

KO!HJC'liPYKll;:I:IH.
CiHH:JKeaUle II1pI1IBeJJ,eJIHbLX 3aTpaT rrpifl ne-

;pexoJJ.e Ha H3rOTOBJI.eHue OBaH, OTJInqaolO-

IlI,HXiCH JIHllib HCnOJIb30BaHHeiM rreCJIIaHOTO

6eTOHa B-MeCTO 6eTOHa C KpynlHblM 3amOJI-

HHTeJIeM Ha H3BeC'l'lIHKOBOiM m.eOHe, CO-

C'TaBJIHeT OKOJIO 1 py6. ilIa 1 M
3

H3I)J:eJI,uH.
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KOHCTPYKBHH HS OeTOHa MapOK 600--800

\

Ha 3aBO.l1.a-X /K!EK H3fOTOBJl5IIOT c60p-
IIbIe 3..1eMelITbi 113 6eTOna MapOli: 600-800

no Tpa,ll,HUIIOHHOH TeXHOJIOrHH Ha CY-

IIJ.eCTBYIOIIJ.eM 060p}'i,l(OBaHHU, HCrrOJIb3y5I

BblcOKOnpOqHbIH . :UeJMeHT MapKH 600.

TeXHH'lW-31WHOMH'lleC;KHH anaJIH3 BbI5IBYW

BbICOKY!O 3cpcpeiKTHBHOCTb 'ITpHMeH€HII5I ,6e-

TOHa TaKOU rrpOQHOCTII ,!I:JT5I p5I.J.a KOHCT-

PYKLI,UH 6.'Iaro,l(ap5I CHH)I(eHHIO HX -j\;JaCCbI,

YMeHbIllemllO I\IaTepHaJIOeMKOCTH, CTOH-

 IOCTII 11 TpYJloel'l<[.IWCTU BblUJOJIHCIlH5I.

IlOBblillCI-me MapEH 6eToHa ,'J,O 600-800

n03BOJI5IeT B cpeJLHe:\ CHU3HTb iMaccy H

06'bCl\1 KOHCTPYJUl,lIi.'J Ha 25%, a CTOH-

MOCTb na 10-15%.

I1CJlO.'Ih3'YH cym.eCTBYIOlIJ;He cpOpM.bI H

nOBb1Il1a5I IMap'KY 6eToHa, ,MO/KHC 31WQH-

T6_1bHO nOBblCHTb llec-yIIJ.YIO onocoonOCTb

9JIeMeHTOB H. TaKHM 0.6pa30M, paCllIHpHTb

.o.6J1aCTb rrpu.MeHeHH5I ynHcpUUHpOBaHHblX
KOHCTpY:KIU,HU.

 JI5I pa3pa60TKH peKOMeH,!I;aLl,UH no

npoeKTHpOBaHHIO II H3I'OTOBJIeHHIO c60p-
B

IHblX :JKeJIe30oeTOHiHblX ,KOHiCTPYKLI,HU, BbI5I,
-

JI-eH'MIO 'pau..HonaJIbHblX KOHCTPYKTRBHbIX

iQ:J'O.pM H HX 3,lWnOMiHI1IeOIWH 3Q:JcPeKT1i3HOCTH
III p O'B O,ll,U.TI'1I OIleUIH aJIbHbIe HCc.TIe.:r0BaHIU!.

EbIJIlli H3YlJeHb! qm3HKO-,)ieXaHlit.leCK,Ie C30}!-

,CTBa 6eTOlIOB BblCOKHX )lapOK, OC06eHHQ-

ICT.H pa60Tbi KOHCTpv"KU)-III ;B n:lx, pa3pa-

60TaHa pa60'lHe QCpTe2KH. 3.1e:\le:iTOB 3):a-

HUll H3 6eTOHa )IaDOK 600-800 (KO.'lOHH,

<pePl\I, 6a."10E:), OCBOeI-IO 113roTOB.1eHlIe

OTIbITHblX napTIIII TaKHX KOHCTPYI\:UUH
B 3aBO.J,C-KHX YC.TIOBH5IX U npoBe;r.eHbI co-

OTBeTCTB\"!OIIJ.He TeXlUtKO-3KOHOMH'l:eCnme

'UCC.1C,;r:LoB'aHH5I. ED.'lbIllOe BHIlIMaHMe 6bIJ10

YJ e.'leHO BbI51BJleHHlO COOTHOIlleH'UH npotl-

HocTei:'!, ,no.llyqae;Mblx, npH UCTIbITaHHH

npH3M II Ey6oB. Ha pHC. rrpuBcAel-ILI pe-

Rn Knn =

R
1

3YJIbTaThl HCCJle,ll,OBaHHH no onpe,ll,eJIenHIO
Rrrp

.

!(rr.n= R'
OCHOBHa5I IMacca TOQeK JIe-

/KHT B npe,ll,eJIax 0,75 ." 0,9. TeHJ:(eHUHII
K CHII:JKeI-llIIO 1K03cpcpHIJ;HeHTa npu3':'rfeHHoH
rrpolfHocTH C 'YBeJIlIqeHl1eM MapInI 6eToHa

lIe HaomOJl,aeTC.5I.
.

\B ;II.eHCTB)rrorr:r.eM CHnIl Ha rrpocKTHpO-

BaHHC :JKeJle306eTOHI-lbIX KOIlCTP)r.KlUHH
Kn.n .lI.JI5I 6eToHoB MapoK 250 600 npn-

H5IT rrOCT05IHHbIIM H paBIIbl'M 0,7. Ha oc-

nOBaH1IH npoBe,1XeHHbIX HCCJIeAOBaHHH :M:O-

)1(1-10 pCKOMeIlJl.OBaTb Kn.n= 0,75. HaAe:JK-

HOCTb peKOMeI-lJl.yeMofo 3HaqeHH5I Kn_ll

IlIpOBepHJIH COOTBeTcTBYlom;eH 06pa60T-
KOH .z:(aHHbIX HcrrbIT3HH}l Ha BHeIl.eIlTpeI-IHOe
OKaTue pa3JIUQHbIX cepHH :JKe.lle306eToH-

HLIX iKOJIOHH, H3rOTo.BJIeHHbl'X 1I3 6eToHa

,MapOI{ 800-900. I1rorroJlb3Y5I <pOpMyJIbI
paclleTa CeQeI-lHH IIa BHerxelITperm:oe C:JKa-

THe U 3HaH BeJII1QHHbl OlnbiTHbIX pa3pty-

IlIaIOIIJ.HX YCHJII1H H 3aMepeHlIbIX HanpH/Ke-

imH B apl\IaType, HaxOAHJIH cpCAHHe Ha-

:rrpmKeIIH5I C}KaTH5I B 6eTOHe (J K iV!OMeH-

TY pa3PYIlleHH}l' conOCTaBJI5IeMble C rrpll3-

MeHIHOM npOqljJoOCTbIO Rnp=O,75 R. Ha
0'

pHC_ 2 npHBeAeH rpacpHK OTIIOillCIUlH Rnp

mpH pa3JIHQHbl'X OTHOCIITeJIbHblX BeJIULl11-

lIax BLICOTbl oKaTofI 30llbI cet.leHII5I KO-'

.10HH  .
licc.le.'I:OBaIlH51 MacIllTa6Horo cjJaKTopa

no HcnbITaHH5IM Ky60B 1I3 BblcoKonpot.IHO-

ro 6eToHa C pa3MepaMH CTOpOH 20 II

10 CM He nOKa3a'mI CHH:/Ke>IlIH.5I MaOIllTaO-

1101'0 K03q)cPlII HeHTa C POCTOM npOLlHOCTH

6CTOHa.
B PC3Y..'lbTaTe ::ITIIX lIccne;:r.OBalfHfl pe-

KOI:\o1CIl,ll,yeTC51 mpllH5ITb K03cpcpllUHEcIIT npu-

BeJI.eHII51 K MapOqHOfI mpOlJlIOCTH GeTOHa
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PHC. 1. 3amlClIMOCTb K03cPcPHI..{HCIlTa npH3MCH- d

HO" np01J:HOCTH OT MaplHI 6CTOHa
CI

)J.alIllble: . - HHIl>KB; f':.. - HHHCK; R

..
_ UHHHC;

- peKD-MeH,n;yeMaH. .

. .

. .

. . ..

1) 1

PHC. 2. 3aBHclIMoCTb YCJIOBHblX HanpHJKeHldi
B c:H{aToii SOHe BHen.eHTpeHUO CJKaTblX KO-

JIOHJI OT £
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 }KfC/CM'l

PHC. 3. 3aBHcHMoCTb Ha'laJlbHbiX MOJl.YJleii ynpyroCTH OT npO'lHOCTH 6eTolia

)J;aH'HbIe: . _ I-IHI1)KB; '\} - HI1I1CK:; V - UHI1I1C; D. - Xa.pbKOBC'Kufi TIpO!.1 CTPOHHI1I1-

npoeKT; peKoMeHAyeMaH

npu HCnWTaHHH KYOOB C pa3MCpaMH CTO-

POH 10 CM !nOCT05IHHbIM H paBHhIM 0,85.
11cnbITaHH5I BbICOKOi!1pOIUlOro 6eToHa Ha

paCT5I}KeHl1e nOKa3bIBalOT, qTO C H3Mene-

J-!HeJ:\I i.\IapKU oeToHa B npeJLeJIax 600-

800 npHpocT npOqHOCTH ne3Ha'lHTeJIeH.

3aMe,ll,.TJ5IeTC5I Ta'IOKe pOCT I\W,lI,YJI5I ynpy-

rOCTH npu C}KaTHU. Ha pHC. 3 rrpHBe,ll,eHhI

pe3YJ1bTaTbI Orrb!TOB :no u3yqeHllIo MO,'XY.'I5I

Y.fiIpymcTH 6eToHoB l\mpOK 600-1000.

Pa36poc TOqCK 06'b5ICH5IeTC51 pa3Jmq'Um,m

B COCTaB3X H TeXHonornn U3rOTOBneHH5I

6eToHa. I1pu 60nce :tKeCTKHX 6eToIIHbIX

CMeC5IX C MeHblliUM COllep:tKaHHeM BO.Q I

U Ll,eMellTHoro TeCTa MO.QYJlb ynpyrocTH

6CTorra rrpH paBI-IO:H npOIIHocTH OKa3bIBa-

eTC5I BhIll1'e. .11.0JI5I rrJIaCTHqeCiKHX ,lLeclmp.M3.-

Ll,HH B cYMMapHblx npOlI.OJIblIbIX ,lI,eq,opMa-
,.,

Ll,115I'X BbIcOKOInpOqHOrO oeTOHa HeBe.!IHKa,

CYMMapHLIe ,lI,eq,opMar..r..HH Ha .rIoc.;reJJ.HH'X

CTaJJ.H5IX 3arpY}KeHH5I np BLmlaTOT ynpy-

THe Ha 20-25 % .

C POCTUM MapKU 6eTOHa Ha6,'llOiLaCTC5I
,.,

HeKOTopoe nOBbIllIeHl1e rpaHHr..r..bI 00pa30-

BaHH5I MHKpOTpern.HI-I. .D:JI5I oeTOHOB Ma-

pOK 600-800 ObIJIH nOJI'yqeHbI 3IWLleHlI5I

R B npe,lI,eJIax (0,65-0,75) RllP , 'lITO

JIp'H.B-O;r:LHT K nOBblI].IeHH10 ) npynHxcBofrCT'B
,.,

3TlIX oeTOHOB.

TaoAuqa 1

Cw:aTJle HaqaJ1bHbIfi
oceBoe PacT5DKe-

H npn3M H- HHe
MO,n;YJ1b

MapKa 6e- Ha5! oceBoe,
ynpyrocTH

TOI-Ja npO'lHOCTb Rp'
npM

R
np

'

cw:aTHM,

Krc/CM.'J. E, KrcfcM'4
KrC!CM'J.

600 260 15,5 I
380 000

700 295 16,5 390 000

800 325 17,5 400 000

n p H )1 e q a H M e. 3HaqeHH5I E Jl.anbl .n.J151

6eToHoB eCTeCTBeHHoro TBep.n.eHH5L )J;Jl51 npona-

peHHbIx 6eToHOB FIX CJ1e.n.yeT CHH)l(aTb Ha 10%.

B Ta6JI. .I Inpl1Be,lI,eHbI OCHOBHble pac-

qeTHble xapaKTepHCTHKH ,lI,JI5I BbICOKOnpOq-

HOrO OeTOHa. HaHi60JIee 3q,cpeKTI1BHO npH-

MCHeHl1e 6eTOHa BLICOKHX MapOK B }Ke-

.'Ie306eTOHHbIX 3JIeMeI-ITaX, pa60TalOIlI,HX
Ha C}KaTHe, 6JIH3KOe K ueIITpa.!ILHOI\1..y. B

,., ,.,

3TOM CJIYLlae Hecyrn.35I cnoCOOnOCTb ue-

u

TOHHOH IIIaCTiH ,ceqe-HHSI y.BeJIIfQ!1HaeTC5I

npaKTHLleCKli npOnOpLl,HOHa.;JIbHO nOBLlUle.

HHIO InpOqHOCTH 6eTOHa, COOTBeTCTBeIIHO

MOLKeT 6bITb cOKpaIIJ.ena ITIJIorua,ll,b none-

petIHOrO ce1IeHH5I I.9JIeMeHTOB. 3HaqHTeJlb-
.

30

.

I-mil 3KOIIOMHqeCKHH .9q,q,eKT nOJIYQaeTC5I
TaK:tKe npI-I nOBbIllIeHHH MapOK 6eTOHa 130

BlIeueJ-lTpeHHO C:tKaTbIX GJ1eMeHTax. I1pH
3TOM oc06eHHO paLl,HOHaJIb O uCnOJIb30-

BaTb ,lI,BYTaBpOBble, TaBpOBble H rrrycToTe-
JIbIe H ,lI,ply.me 3cpq,eKTI-IBHble ceQeHH5I.

I1onOJIb30BaHHe BbICOKO.npOqHOrO oeTO-

U3. iMeHee 3<pq,eKTHBHO B H31rH6aeMblX 3JIe-

MeHTax. O,lJ,'HaKO B p5I,lI,e c.1YqaeB 13blCO-

KonpOIIHblH 6eTon  MO)KeT C ycneXo:\I npH-

MeH5IT'bC5I, HanpHMep, B npe,ll,I-Ianp5I)I{eH-
HbIX oa.JIKaX, pa60TalOrn.I-IX na BHeu.eHT-

peHHoe C)KaTHe mpH nepeAaqe YCHT1HH Ha-

TfDKeHI15I ap,MaTypbI Ha 16eTOI-!. PaLl,HO-

naJlbHO nop.nMCiH5ITb 6eTOH .BbICOKHX Ma-

pOK H B CJ1yqa5IX, KOI',lI,a no YC.'lOBH5IM

YIIHq,HKaLl,HU Tpe6yeTC5I coxpaHHTb pa3-

MepbI H3ru,oaeMbIX 3JIeMeI-!TOB inpH I-IC-

n0.J1b30BaHHH HX no,[ BblcOKHe HarpY3KH.

TaKHM 06pa30M, 06JIaCTb HaH60JIee pa-

IJ.HOI-IaJIbHoro npI-IMeHeHI-I5I BbICOKOnpOqI-JO-

ro 6eTOHa B CTpOHTeJIbCTEe BKmolraeT B

ce65I C:tKaTbIe H HeKOTopbIe H3fH6aeMbIe,

npeHMIYIlI,eCTBeHHO ,npe,ll,HaJnpmE:eI-IHbIe }Ke-

,JIe306eTOHlIhIe KOHCTPYKLI,HH.
B }KI1JIbIX H 06llI,eCTBeHlIbIX 3,l1,3HH5IX

BbICOKO:npOqHbIH 6eTOH peKOMeH,lI,yeTC5I p;C-

nOJIb30BaTb npe)j{,lI,e Bcero B KOJIOHHaX

MHor09Ta)J(HbIX KapKacOB Cm13eBOH CHC-

Te.MbI,
.

pa60TaIOIIU-IX Ha C}KaTHe, 6JIH3Iwe

K Ll,el-lTpaJIbHOMY, C O-QeHb MaJ1blMli CJI'f-

qai-'IHbIMH 3KC-u.eIITpllUHTeTaM_H npo.JJ.OJ1bHOll
CiI-I JIb!.

YBCJIllqeHI-Ie rvwP0.K oeTOHa C 400,ll,o

600 B TaKHX KOJIOnHax nOil paCqeTHYID

HarpY3KY 400 T H C 500 ,lI,O 700 no,lI, -Ha-

rpY3KY 600 T 'npu coxpaneHHH yHI1q,Ur..r..U
-

pOBaHHoro CeqeHlf5I 400X400 MM n03EO-

.TI5IeT CHH3HTb pacxo.lL CTaJIH Ha 1 M
3 6e-

TOHa npuMepHo Ha .140 Kr.

BbIcOKOnpOtIHbill 6eToH B TaKHX Kap-

Kacax C 3cpcpeKTGrlI MQ}KHO HCnOJlb30E3Tb

H B KOJIOHHaX no,ll, MeHblliHe HarpY3KH,

npH 3aMene cnJIOIliHOro cerreHH5I nycTo-

TeJIbIM E Tex }Ke ra6apI1Tax, H<:lTIpHMep,

nYTeM 3aKJIa,ll,KH B KOJ10HH'Y npH H3rOTOB-

JIeHHH BK.'IalI.bIllieH C coxpaHeHHe?>I cnJIOIIl-

Horo CelleHHH B 30Hax IWHco.'leii II CTU-

KOB.  hoCHH3HT 06'beM !6eTOHa y. Maccy

KOJIOHH OT 20 .QO 40 %.
YBe.,'l[-!qeHHe npOQHOCTI1 6eToH3 B KO-

JIOHlIaX ,lI,0 800 I{fC/CM2 6e3 U3MeHeHH5I

aipfMnpo-BaHll5I n03B-O.lI5IeT nOBbICllTb 3Ta)K 

HOCTb YHHq,HLI,lIpoBaHHbI'X KapI<::acoB (c
16 ,lI0 209Ta>KeH).
B KapKacax MHOr09Ta}KHbIX 3!L3m-ril C

'YKpynHeHHoH ceTKoH K0J10IIH (6X9, 9X9
H 6Xl12 M) paUHOHaJI"bHO HCnOJIb30BaTb

BblcOKOnpOqI-IbIH 6eTOI-1 He TO.IIbKO B KO-

JIOHHaX, HO H B pHreJI5IX H pe6pHcTblX
IlIJIHTaX nepeKpbITlfll.

-

-

B .npOMbIIlIJIeHHbI'X MHOr03Ta:tKHbIX 3,l1,a-

HURX IIaCTO HcnOJIb3YIOT KapKaCbI cepull

1111-20, B KOTOpbIX KOJIOHHbI U pUreJIH 00-

pa3YlOT nOnepeqHble paMbI C 2KeCTKIIMU

Y3JIaMI1. I1PH ropH30HT3:JIbHbIX E03AellcT-

BH5IX H HecHMMeTpHqHbLX Harp'y3Kax B KO-

.lIOI-IHaX TaKHX KapKacoB B03HHKalOT H3-

ru6arorn.He MOMeHTbI. 31'0 HeCKo.'IbKO or-

paHI-J)'l-UBaeT B03;),1O)K:HOCTL OHH'JKemm pa'c 

XOlI.a apMa'J1ypHoi-'I CTaJIH npH nOBblllIeHHH
--'

InpOllHOCTU oeTOlIa B KOJIOIIHaX, H pea-

JIH3aLl,UH 3KOHOMHqeCKOrO 3<Pl:PeKTa npn
,.,

3TOM ocyrn.ecTB.'I5IeTC5I r.la BHbI!\1 oopa30M

InYTCM YMeHbllIeHH5I pa3,1IepoB CeqeHHH.

TaK, B UH}KHUX 3Ta:lE:a.x HeKOTopbIX 3JI.a-

HUH npHMeHHIOT B KapKacc OlI.H!I nmopa3-'

Mep KOJIOHH ceLleHueM 40X40 CM.

KOJIOHHhI 0,lIH03Ta:lKHbIX npOH3BOJLCTBeH-
HbIX 3AaHuII pa6oTalOT Ha BlleueHTpeHiloc

C}KaTUe, nPHQeM B p5IAe CJ1!ytJaeB co 3Ha-

qnTeJIbHbliMH 3Kr..r..eHpHLI,HTeTaMlI, U HMelOT

60Jl1bIllYIO IfH6KOCTb. I109TOMY npH coxpa-

neHHH Tpa,ll,lILI,UOHHoro np5Il\wyroJIbHOrO
CeQeHH5I B03MO>KHOCTb 06JIelrQeHII5I TaKHX

,.,

KOJIOHn ITIPI-I nOBbIIlIeHHH InpoIIHocTH oeTO-

Ha orpaHHtIeHa. TeXHI-IKO-3KOH011HIIeCKUe

pacqeTbI. nOKa3bIBalOT, lITO B 3TOM CJlYIIac

mpH nepe.XO,ll,e C MapOK !6cToHa 200-300

Ha 600 06'beM KOJIOlUI YMeHbIlIaeTC5I Ha

,15-20%.
.

06'beM 6eTOHa l\lO}KHO CHH3UTb H3 35--

60% npH nOBblIileHHH ero npoIlHOCTH B

/yKa3aIII-1bJX BblllIe npe.QeJIax, 3aMeHHB

np5IMoyrOJIbIIOe ce'lIeJ-me KO.'IOHH !LBYTaB-

pOBbIM, mycToTHblM, Kop06qaTbiM lr.'IH

!LP'YfHM, 160JIee 3q,,4JeKTHBIIbIM.
113rOTOBJIeHHe TaKUX Ko.JIOHH HeCKO:IbKO

c.'lO:tKHee 06bIQHbIX, O,lI,IIaKO 3TH TPY,ll,HO-

CTH ,MorYT 6bITb npeO.QOJIeHbI. TaK, Ha-

npHMep, B H1111)I(E InpOBepeHa TeXIIOJIO-

rH5I H3rOTOBJIeI-IH5I KOJIOIIH .QBYTaEpOBO,rO

CeqeHI15I ,lI,JI5I 6eCJ{paI-IOBblX npOM3;J:aHI1H Ha

B>H6:po:nJI-OIlI,a,lIKe B CTaJIbHOH q,opMe npH

BepTHKaJIbI-IOM InOJ10:tKeHI-IH pe6pa.

OTpa60TaHa TaK:tKe TeXHo.10fHH H3lfO-

TOBJIeHHH nYCTOTeJIbIX KOJIOHH C 00pa30-
,..

BaHHeM nYCTOT InYTeIlI H3B.'IeqeHH5I TPYO-

QaTbIx K(iHa.rro06pa30BaTeJIell cpa3Y nOCJIe

,6eTOI-mpOBaHH5I. TaKI-Ie KOJ10HHbI IlIHpOKO

BHClI.pmOTC}-I LI.HI1113rIce,lbCTpoeM B

CeJIbCKOX03HHCTBeHHOM CTpOHTe bCTBe.

EeToH BbICOKI1X MapOK .9q,q,eKTHBeH B

CTpO_nHJIbHbIX H nO,ll,crponHnbHbIX cpepl\'IaX,
nOCKOJIbKY .n05Ica HX pa60TalOT Ha C:tKaTHe

C O'lIeHb MaJIblMH 3Kcr..r..eI-lTpHr..r..HTeTaMH:
HH}KHHti n05IC - B npOlJ,eCce npe,ll,HampH-

2KeHH5I, a BepXIlHH - noLI. HarpY-3KoiL
B q,ep;\Iax npOJIeTOM 18 M YBeJIHqeHlIe

MapOK 6eTOHa c 300--400 ,lI,O 600--700

J103BOJ1}IeT YMeHbllIHTb 06'beM 6eToHa npH

llIafe 6 M Ha 15-20%, a rrpH llIare

12 M -- Ha 20-25%. B cpe-pMax n:pOJIeTOM
24 roil nOBbIUleI-me MapOK '6eTona B YKa-

3aHHblX BbI:llIe npe,ll,eJIax npH llIare 6 M

npHBe}1,eT K CHH}KeHHIO 06"beMa oeTOIla

Ha 20-25%, a npH llIare 12 lI.i-Ha 25-

30%.
.

B HaCT05IiIlee BpeM5I pa3pa60TaHbi Qep-

Te>KI-I CTpOllH.lIbHbIX q,ep:\l no CepHI1 I1K-

01-1129 H3 BbICOKOnpOQHOrO 6eToHa Ino,IT,

HeKoTopble THnbI HarpY30K.

B CTpOnHJIbHbrX 6aJIKaX npOJIeTOM 18 M

YBeJIHQeI-IHe npOtIHOCTI-I oeToHa C 500 ,lI,O

600-700 Krc/cl\I2 n03BO.IIHT ,yMeHbUlI1Th

06'beM 6eToHa Ha 10-'15%. KpoMe Toro,

COXpaH5IH pa3l\IephI 6aJIOK I-I HeCKO.JIbKO

YBeJIHQr-mmI KOJII-IqeCTBO HanpmKeHHoH
apMaTypbl sa CqeT IITOBbIIlIeHH5I Il\WpKH 6e-

TOHa, y,ll,aeTC5I I1CnOJIb30BaTb THnOBbJe

6aJIKH C llIaifOM 12 M, OTKa3hIBa5ICb 01'

nO,lI,CTpo:nH.lIbHbIX KOHCTpryKLI,Hll.
,



B pHAe CnYLIaeB neneC006pa3HO nCnORb.

30BaTb 6eTOH MapoK 600-700 B pe6pHc-
TbIX nnHTax pa3Mepo,M 3X 12 M. 3TO ITI03-

BOJHleT InlPH 160JIblliHX HarpY3Kax Ha !f!0-

KpbITHe" Hanpm"lcp B aOHe CHerOBb1X MellI-

KOB, OTKa3aTbC5I OT nJIHT 11,5X.12 111 lum

YHI1QmLl,HpOBaTb T.OJI HHYnOJIiKH.

BbICOKOOp01lHb1H 6eToH npHMeH5IlOT B

TaKHX HHLKcHepHbIx ,KOHCTpyKIJ;lIHX, KaK

HanopHbIe Tpy6bI, 3JIeMeHTbI nOlI,3eMHb1X 11

llIaXTHbIX coopyLKelIHH, MOCTOBbIe KOHCT-

PYKLI,HH, a3po.zrpOMllbIe tnJIHTbI, onopbI JIH-

HlIH 3.rreKTponepc.zr3LIlI H A:p.

TIplIBe.zreHHbIH Bb1llIe rrrepelleHb nOKa3bI-

BaeT, LITO YLKe B HaCT05Iluee BpCM5I I1Me-

eTC5l .zrOCTaTOt.IHO 60nbllIa5I HOMeHKJIaTypa

KOHCTPY'KLI,I1H, B KOTOpbIX HCnOJIb30BaHHe

Bb1COKOlnpOt.IHOrO 6eTOHa n03BOJIHT cyrue
-

CTBeHHO CH113IITb IIX MaTepIIaJIOeMKOCTb.-
B ,lI,anbHCHIIleM 06JIaCTb IIIpII::VIeHeHlI5I

KOHCTPYKUI1H ll3 6eTOHa MapOK 600-

800 MOLKCT 6bITb 3HaLIHTeJIbHO paCllil1peHa

6JIaif'o:.n;ap5I cDBepmeHCTBoBaHHlo KOiI-

CTPYKTllBHbIX cpOpM 3JIeMeHTOB, Hanpl1Mep

B KOJIOHHaX no,ll, ,M3JIbIe Harpy3KI1, B n..'lll-

Tax nepeKpbITIIH, B npe,lI,H alII pmKeIIIIbIX
'3JleMCHTax Ma.rlbIX npOJIeTOB H ,Up., a

TaK>Ke B iKOJIOHHax HI1}KHHX 3Ta:;'KeH BbI-

COTIlbIX 3,l1,aHI1.H, B 60JIbIIlenpOJIeTI-lblX KOH-

CTP!YKUlI5IX 11 T. A. TIpom03 pa3BI1TH5I

c60pHoro LKeJIe306cTOHa npe.l1..IJOJra.raeT

YBeJII1QeHlIe 06"beil\{a KOHCTpYKIJ..lIH 113 oe-

'fOlIa r,'IapOK CBb llie600.

OlI,HaKO ,lI,JI5I YBeJIlI"leHH5I OOl>elYia BLI-

nlycKa T3KH'X KOHCTpyKU:I1H TpeGyeTC5I ocy-

rueCTBJIeHlIe p5I,Ua MepOnpH5ITHfI: BO-Illep-

BbIX, pa3pa60TK11 TlInOBblX IIpoeKTOB KOII-

CTPYKUlIH lI3 BbICOKOIIIpOIlHOrO 6eToHa.

TIoCKO"'IbKY HMelO HeC5IB HaCTOHlu:ee Bpe-

M5I llepTe}!{J1 :meJIe306eToHHbIX IWHCTpYK-

Ll,I1H lI3 oeToHa MapoK 600-800, Bbl1I10JI-

II0HHbIe no nJIaHaM 3KCnepI-I-YIeHTaJIbHOrO

npoeKTHpOBaHlI5I, OXBaTbIB3lOT cpaBHH-

TeJIbHO He60JIbII11Y'lO HOMCHiKJIaTY'PY U3,l1,e-

 lHH, 9TO He n03Bo.TIlleT OplraH1130BaTb nx

MaCCOBoe npOlI3BO,ll,CTBO Ha 3aBO;:LaX

/K.1311. B OCHOBHOM 3TO Tl1nOBb1e KOHCT-

PyKLI,HH, B KOTOpbIX nOBbIllIeHlIe ,npO"lHO-
,-

CTH loeTOHa n03BOJI5IeT yne.TJl!IlIITb HX HC-

CY 'YIO cnOC06HOCTb 11 HClIO.TJb3CiBaTb no 

60JIee BblCOKl1e Tl1nbI HarPY30K. O,UHaKO

npl1 9TON1 He Bcer,lI,a y,UaeTC5I mO"1HOCTbIO

1101IOJlb30BaTb npellM!y ecTBa BblcoKOnpOq-
HO'ro 6eTOHa, m03TOMY Heo6xo.rmMO pa3-

pa60TaTb HOBbI,e KOHCTPYoKTliBHbIe q)OP-
.MbI 2-Ke.'1e306eTOHHbIX 3JIeMeHTOB, YIlHTbI-

BalOrul1X orreU:UqJllKY pa60TbI TaKOro 6e-

TOHa B KOHCTPYKLI,HHX.
BO-BTOPbIX, Tpe6yeTC5I YBeJIlIlfeHUe BbI-

nyCKa u:eMeHTa MapKH 600, iH:OTOpbli'I B

lIaCT05IILI:ee BpeM5I npOII3BOlUITC5I Hepe-

r}"JI5IpHO II B He,ll,OCTaTOIlHOM Ko.IJHlleCTBe.

Heo:6xo,UH1>,'IQ OTMeTllTb, qTO 6eToH Ma-

pOK 600-800 IMO}!{eT 6bITb nO.TJ-yqeII pa3-
HbIMI1 iIIyT5IMI1. HanplIMep, 3a CqeT CHI1-

}!{eHHll BIll. II Hc,rrOJIb30BaHl1ll )J)I5I ynJIOT-
HeHm'I }!{CCTKllX cMeceu BHi6pOIIlTaMIJIOBa-
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HH5l II npeCCOBaHH5I. .1JJI5I nOJIyqeHlUI BbI-

COKo.npOt.IHOrO 6eTOHa .MQ)KHO Hcnom:>30-

BaTb TaK}!{e aBTOKJIaBHYIO 06pa60TKY C

,lI,06aBKOH B Ll,eMeHT TOHKOMOJIOTOrO KBap-

Ll,eBOrO neCKa, B116poaKTllB113aUHlO Ll,e-

MeHTHoro TeCTa, npOiIII1TKY 6eTOHa IrrOJIII-

MepaMH II ,Upyme nplIeMbL O,UHaKO 3T11
,-

MeTO,UbI HaXO,ll,5ITC5I B CTa,ll,l111 pa3paOOTKH

II I1CCJ1e,ll,OBaHI1H, n03TOMy B HacTOH ee

BpeM5I npllMeHlleTC5I TexHOJIOII'H5I, OCHOI3aH-

Ha5I Ha I1CnOJIb30BaHli11 Ll,eMeHTa l\WpKH

600. TIplI 3TOM Hcno.%3ylOT 06bI HlbIeITIPE-

CMbI npl1rOTOBJIeHII5I H !ynJIOTHeHHll 6e-

TOHHOH CMeCI1. 3a1rrOJIHllTe.'lII ..'10.'DKHLI

y,UoBJIeTBOp5ITb Tpe60naHHHM [OCT

'10268-70.
Ha 3aBOJ(e /K£11 N2 '1J [JI am,wcnpOM-

cTpoHMaTepHaJIOn npM YllacTl-m HI111/KI3

6blJIII BbmyILI:eHbI Oll1bITHbIe napTI1H KO-

JIOHH MHor09Ta}!{HbIX 3,UaHlIH H3 6eTOHa

MapOK 600 H 700 Ha  eMeHTeMapKH 600

3aBO,UOB «£OJIbllIeBI1K» 11 De,lropo CKoro..

TIplI 9TOM coxpaHllJmCb COCTaB II B5I3-

KOCTb 6eToHHoH CMeCll, ,npHHHTbIe 3aBO-

,lI,OM ,lI,JI5I 6eTOHa MapKI1 500 Ha BOCKpe-

ceHOKOM Ll,eMeHTe MapKI1 500.

MapKH 6eTona 600 11 700 6bLlli _lO.lY-

"IeHbI B OCHOBHOM TO.lbKO 3a crreT nonH-

IIleHI15I KalleCTBa Ll,eMeHTa, XOTH aKTlIB-

HOCTb ero npll MapKe 600 He npeBbIIua-

JIa 550 Krc/cM2
.

OnbiT nOKa3an, LITO rrrpH aKTI1BHOCTU

Ll,eMeHTa, 6JIlI3KOH K 600 KJrc/c 'I2, B npo-
,..

II3BO,ll,CTBeHHbIX YCJIOBI15IX M02-KeT OblTb

nOJIYlleH 6eToH MapKI1 800 ll.1H cyruecT-

BeHHO CHI1}!{eH pacxo,U Ll,eMeHTa npH JIpO-

lI3BO,UCTBe !6eToHa Map:KlI 600. KO..'IOHHhI
,-

H3 BbIcoKonpoLIHoro oeTOHa, H3rOTOBJIeH-

 IbIe Ha 3aBO,ll,e )1(£11 N2 1\1, ObI"ll1 lIC-

nbITaHbI Ha .c}KaTHe, 6JIH3:IWe K l(eHTtpaJIb-

HOMY. B pe3YJIbTaTe HCnbITaHI1:H 6bIJIa

OInpe,ll,eJIeHa <paKTHlleCKa5I npOllnOCTb 6e-

TOHa KonOHH R 111, paBHa5I OTHOIIleHl1lO

onbITHoH pa3P!Ylli3IOrueH Harpy3KH 3a BbI-

 eToM qJaKTl1lleCKOirO YCI1J1I15I B apMaType
K InJIo a,U11 6eToHHoH llaCTH ce"leHI1H.

TIplI ;HaJIllLIl1lI 8KCLI,eHTplIU:IITeToB BBO..'1I1-

JIll cooTBeTcTBYlO YIOnonpaBKI)'.

<paKTllllecKYro rrrpOqHOCTb 6eTOHa KO-

JIOHH COIIIOCTaBJI5IJIII C onbITIIofI npl13-

MeHHoH npOIlHOCTbIO R.np, nOJIYQeI-IHOH npll

JfOIIblTaHlfH Ha Ll,eHTpaJIbHOe C->KaTne 6e-

3,lI,ami5l H3 OO'beMHbIX OJIOKOB. M., CTpOn:-
l13,l1,aT, 1974. 487 C., 7000 .::H{3., 1 p. 60 K.

AnT.: 10. £. M 0 H qJ P C,U II ,lI,p.

TI e T p a K 0 B £. 11. EeToHHpoBauHe KOH-

ctpYK HHc HCnOJIb30BaHHeM nHeBMoona-

JIy6KH. 31., CTpOHll3,UaT, 1974-. 88 c.,

4- 300 3K3., 31 K.

TI Y H a .r 'lI H B. H. EeToH IH 6eToHHbie pa-

60Tbl B YCJIOBHSlX cyxoro LKapKoro KJIHMa-

Ta. TallIKeHT, «<paH», 1974-. 244 C.,

1 500 3K3., 1 p. 74- K.

TOHHblX 06pa3L1,OB pasMepoM 15X15X

X60 CM, a TaK>Ke C npH3MeHHofI npOIl-

HOCTblO Rnp, nOJIyqeHHOH ) :\1HO}!{eHl1eM

R
on ,- ,f.. h

R20

-10 Ha MaCIIlT3IOHblH K09'1'(l'lILI,l1eHT
R10

(p-aBHbII1 0,86), 3aTCM K03rpcp11L1,11eHT
Rnp .

R
(paBI-um no ,UeHCTBYIo eMY

CHHTI 0,7) 11 Ha K03qJqJ11U11eHT YCJIOBHH

paGOTbI (0,9). iPe3iYJlbTaTLI cOi1lOcTaBJICIIl1H

rrrpl1Be,ll,eHbI B Ta6JI. 2.

l(aK BH,lI,HO 113 Ta,GJII1L1,bI q)aKTI1"1CCKa71

,npOIlHOCTb 6eTOHa KOJIOHH Om-I3Ka K

onbITHOH nplI3MeHHOH mpO"lHOCTH 11 ,lI,O

4-5% npeBbIIIlaeT YCJIOBHYIO npH3MeIIHylo

InpO"lHOCTb, HOIIOJIb3yeMYlO npn npoeKTH-

pOBaHHH. 8TO 06"b5ICH5IeTC5I 60JIbLileH Be-

Rnt)
.TIH "IIIIIOH KO,:)(p(]mU:HeHTOB H

R

R20

RIO
MH 3Ha"leHiH5IM'H OTCYTCT1BIHBM BJI'H5IUall

He npyrHxCBOHCTB 6eToHa, y HTLIBaeMoro

;IW3qJqJHU:lIeHTOM mfJ -: 0,9, Ha HecyrnYIO
cnoC06HOCTh KOJIOHH npH CTOJIb 'MaJIbLX

3KCLI,eHTpI1CI1TeTaX, a TaK}l{e ,6o,TJee 6,;laro-

npl15ITHbIMH YC.'lOBll5IMH pa60TbI BbICOKO-

rrrpOt.IHOrO 6cToHa B apl\mpOBaHHbIx 3JIe-

MeHTax ino cpaBHeHHlO C 6eTOIIHblMli

.npH31I3-1Il1.

no cpaBHeHHIo C HOpMl1pye:MbI-

BbIBOAbI

TIplIMcHeHlIe B }!{eJIe306eToHHbIX KOHCT-

PYKLI,H5IX BbIcOKOnpOIlHOrO 6eToHa n03BO'

illHT cy ecTBeHHoCHII311Tb MaTepl1aJIOeM-

KOCTb II CTOHMOCTb LKeJIe306eToHHblX KOH-
..

CTPYKLI,llH.

OTCYTcTBHe TllTIOBbIX npoeKToB lliNle-

306eToHHbIx KOHCTp;YiIm,MH 113 6eTOHa Ma-

pOK 600--800 c.zr p)KI1BaeT npHMcHeHlle llX

npl1 npoeKTHpoBaHHH 3,l1,aHHH H coopYllie-
HlIH.

)J,JI5I pacllIllpeHH5I .TIp0I13BOACTBa BbICO-

KOITIpOLIHOro 6eTOHa Heo-6xo,lI,H IO yBe.TIl1-

lllITb 06"beM BbInycKa u:eMeHTa MapKH 600

II opuaHll30BaTh perYJI5IpHYlO IJOCTaBKY
ero 3aBO,ll,aM )1(£l(.

TeopliSl li npaKTHKa 3HMHero oeToHHpoBa-
"HSI. DI16JIHOrp. YKa3. OTe"IeCTB. II HHOCTp.

.'lHTepaTypbl 3a 1962-1973 rr. 125 c.

(IJ,CIITp. HaYQIL-TexH. 6-Ka no CTpOllTeJIb-

CTBY 11 apxHTeKType fOCCTp05I CCCP).
1 000 3K3., 55 K.

lllycTep P. 31., PaXI1MOBa P. A.

CJIaH blKaK Cblpbe ,lI,JISI nOJIyqeHHSI JIerKHX

3anOJIHHTeJIeii 6eTOHa. M., «He.rr.pa», 1974-.

64 c., 1 500 9K3., 42 K.
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B nOMOll\b npOeKTMpOBIl\MKY -

A-p TeXH. HaYK, npo<fJ. n.  .AP03J1.0B (MHCH HM. KYH6blllIeBa)

Y)I,K 624.043.2

COBMeCTHaB pa60Ta
u

B Hec eHCBCTeMe
RAep B ARaqJparM
MBorOSTa2KBOrO BAaHRB

B }KHJIbIX KOMllJleKCaX, CTp05UJ.J..lIXC B

06pa3l1,OBO-nepcneKTlIBHm'i
}KllJIOM paHO-

He CeBcpHoe qepTaHoBO B MocKBe, ITIpH-

MCI-15IJOT necyIlI.lle ClicTeMbl, B KOTOpbfX

rop,H!3 0aTa.l1bHble Haf,pY31Kll ,B 000p'HIH1oM a!lOT-

C5I COBMecTHo CTBOJIaMIl-5IJI,paMU H Bep-

TIIKaJ.lbHbIIMil )J,lIa£}:JparMaMll. COBYIeCTHOCTb

llX pa60Tbi 06eane1IlIBaeTC5I nepeI<pHTll5I-

MH, COirIPOTI1BJI5UOIlI.I1MHC5I JI,ecpopMIIpOBa-

HlllO B cBoeH nJIOCKOCTI1.

TIo)J, ,lI,CHCTBHeM BeTpoBoJ.! n3rpY3KH,

BCJIe,ll,CTBHe aCI1MMCTpllll TIJ13lra, T3KHe
,

lleayIlI.lle CllCTCMbI He TG-JIbKO 113fHOaIOTCH

B HanpaBJIeHlll1 'fJIaBHbIX oceH, HO II nOBO-

pa
1IllBaIOTCII BOKpyr Bepnrn:a.i1bHOH

Ocll

Ha !yrOJI e (X), 1I3MeH5I1OIlI.l1ik5I no BbICO-

Te 3,UaHll5I. TIpli 3TOM H,Upa 11 ,lI,lIa£}:JparMhi

1131fl16alOTC5I II CKPYIlllB31OTC5I.
o 61L1,11H

BHeIllHlIH KPYT5IIlI.llH r;WMeHT BocnplIHI1-

MaeTC5I conpOTIIBJIeHllGM I<OHCTPYKlI,HH

IllICTOMY II H3fH6HOMY KPYIlCHl1IO, a BueIll-

HllH 1131fl1i6aIOIlI.llH
.

MO,MeHT
- HX conpo-

TI1B.JIeHHeM TI.3fI16y.
.1J.JI5I paCLIeTa TaKllX HeaYllI,IlX CI1CTeM

.nO'MliMO 0I6blilJHHX
1 -npIHoMeM CJI.e,ll,ylOIll,ae

npe,ll,nOCbIJIKll:
BBHM 01IeBll}J.HOH HeCOInOCT3BHMOCTH

COinpOTllBJ.leHll5I IlllcTOMy I<pyIleTlllIO H,lI,ep

11 ,lI,l1a paI1M noc.1J.e,ll,Hlle HC OK33hIBalOT

oaThpOTlls eHII5I 4WCToO:MY KpyqeHHlO;

ITIOCKOJ.lbKY 5I)J,pa lIMeIOT ,cpOPMY ceIJ:eHll5I,

6JIII3KYJO K KBa,ll,pa'IlY, I1X C06CTBeHHa5I

CeKJ10:p,n3:JIbHa5I >KrtrrKOCTb (E/{O i) MaJIa

no cpaBHCHlllO C LKeCTJWCTblO IJ:HCTorO

KpY;IleHIl5I (GIa i) H ceKTop11aJIbHOH }KCCT-

KOCTblO OTIIOCI1TeJIbHO lI,eHTpa 113ru6a Bcell

C'lIICT.eJMbi ( BlzZ7);
o

nepeKpbITliH LKCCTKII B CBOel! nJIOCKO-

CTll. H no,UaTJII1BbI H3 n.TIOCKOCTI1;

KOJIOHHbl 11 IPllreJIli coeAIIHeHbl rnapHlIp-

HO II He BOanpl1HllMalOT ,ropH30 IlTaJI'bHIYlO

Harpy3KY (<<CB5I3eBblih KapKac);
5I,lI,pa II )J,lla£}:JpafMbI B COOTBeTCTBl111 C

,lI,eHCTBlITeJIbHOH KOHCTpY,KLI,HCH £}:JyH,lI,a-

MeHTOB }KeCTKO 3allI,eMJ.leHbl B OCIIOBaHllll;

paCCMaTpI1BaeTC5I )J,eticTBl1e KpaTKOBpe-

MeHHbIX Irop1I30HTaJIbHbiX (BeTpOBbIX)
Harpy30K, HO YIJ:IITbIBaeTC5I TaK}Ke ,UelI-

CT'BllIe He ,paICClMa p'IIBaeMbIXB .paOIl.eTe BejJ-

1111:Ka.1J.bII-IblX :I-Iaftpy.301K. B -CB'5I311 C 3'TilliM MO-

,lI,YAb  ClcplQ\pM'aLl,uiI B YC.JIoO:B:H'O ,paC'T5IHYTbIX

(T-O.l1b'KO OT 'B:e'flpa) 30Hax ceIJ:eHHH npumJ:-

Yla:eTfC5I TaJKIYfM LKe, I<aK II B C>Ka'TbIX, T. e.

paBHblM E6.
'

IPaCC,MOTPI1M' ,lLJI5I npliMepa ,n,eHCTBlie

BeTpa Ha .n..1JUHHblH cpac3',lI, 3J!..aHllH (p,HC.

1), r,Ue W
- paBHO,ll,eHCTBYIOII!..a51 BeTpo-

Boro ,lI,aBJIeHI1H Ha cpac ,lI,3,l1,aHH5L

TIOJIHoe nepeMeIlI.eHlle BepxHero nOK-

pbITll5I 6Y,ll,eT CKJIa,lI,bIBa'flbC5I B ,UaHHoM

CJIYIJ:ae 113 nocTynaTeJIbHOrO cMemeHll5I

B HampaB.TJ:eHI111
- Y H 1ll0BopOTa npoTlIB

I )J. po 3 l1, 0 B n. <D.. C e 6 e K :n: II lL i\o'L_

npoeKTHpoBaHHe KpyrrHOIIaHeJlbHblX 3l1,aHHiL 1\1.,

CTpofiH3;!.aT. 1967.

32

o

qaCOBOlI CTpCJIKI1 BOKpyr OClI X Ha yrOJI

e. TIOCTlynaTeJIbHOe cMeIlI.eHIIC IIlp01130fl-

,UeT npM nepeHoce W B lIaIJ:aJIO KOOpJI,H-

HaT, a nOBOpOT 6y)J,eT c03,Llan B03HllKdIO-

IlI.I1M KPIYT51mI1IM MOMeHTOM

M=We. (1)

1

A

qrt t
e

n

. - --
::r.,i

4t j

U)K._
-----

m

w
1::

A

QJ 
eo

If

PHC. 1. fiJIan necYllI,eii CRCTeMhI 3l1.aIIHSI C

HeCIWJIhKIlMH Hl1.paMH H l1.Ha parMaMH

II,. $. - D;.eHTp w:eC-TKOCTefi (H3rHt5a) CH-

CTeMbl

m=1
1 0,265 2

0.135

ffiv.

A
0,99 'l,731f3,72li-

 ,724

PRC, 2. 9nlOphi HHTeHCRBHoCTn MOMeHTOB 'IH-

CToro Kpy'IenHSl B SIl1.pe (1) R H3rH6Horo

Kpy'leHlUl B Hl1.pe R l1.Hal}JpaJ"Me (2)

MWI
f.. w2. Ml<p.1

-61.j6 -17 84 243

1
'2. 1

I KH=3,6 

3,57

11,35

29,3 80,7

PRC. 3. 9nlOphi MOMenTOB H3rH6noro (M. .)
OJL

H 'IRCTOrO (Ml{p> KpY'lenl!H B SIl1.pe (1) R

,n,Hal}JparMe (2)

8,3 2,6 -83
,

C
10,9 -2

5,4 43,2 -54
38'

M:1. 98 6,7

Mj
M

1\

M z

419 -563 229 17'l.,5 56,3
,

PHC. 4. 3nlOpbl nOJInblX R3rH6alOJ.I.J.HX MoMen-

TOB B SIl1.pe (I) H ,n,Ra parMe(2)
.

-

M - aT llo,c-rynaTeoJIbHOrO OMem.eHH5J;

or rroBopOTa n  Jlane

"-

M-

B pe3yJ1bTaTe )J,eHCTBI15I W, nepeMel1\CH-

HOro B Ll,eIITp ll3fll6a, npll nocTynaTe.1Jb-

110M CMeILI,eHl1lI B03H11KHeT TOJIbKO 113J'HlO

H.!!..CP 11 ,UlIa par,M B nJIOCKOCTRX, napa.'I-

JIeJJlbHblX nJIOCKOCTI1 yx. TIpH 9TOM nO.l1-

Hbill MOMeHT OT BHeIllHCH Ha\I'pYSKll MO(x)

pacnpe,ll,eJII1TC5I Me}K,lI,Y 5I)J,paMI1 II ,lI,lla£}:J-

pafMaMI1 nponOpl1.HOHaJIbHO ilX l1'3rJ116HhIM

}{{CCTKOCT5I\M Blz=£1iz. B Ka}KROi1 H3

o

:;JTllX KOHCTPYKLI,I1H B03HlIKHYT ll3flloalO-

IlI.He MOMeHTbI

MO (x) Biz
Mi (x) = . (2)

n

Bkz
k=l

B pe3yJIbTaTe ,lI,eHCTBHfl BHeUJHCrO KPY-

T5IIlI.eJ'O MOMenTa M ,B03IUIKHeT ,lI,OIf10JI
-

HllTeJIboHbIH ,H31f-llt6 5I')J,ep II  llacppaiI',M II

o

InpOH30H,lI,CT 3aKPIYLIilBaHHe 5I)J,ep Ha yro.1

O(x). . MOMeHT, KOTOpbIH BoanpHMYT H,lI,-

pa 3a CIJ:eT LII1CTOrO KpyLIel-lI1SI, npl1 KPy-

TllJIbl-IOH }{{CCTKOCTH 5I,Upa j, pamIOH GJdj:

MKp (x) = - 6' (x) G JdJ' (3)
m

MOMeHT BocnpHIIllMaeMblii 5I:I;paMH 1I

,Ulra.£}:JparMaMI1 3a CIleT II3lfIIOa npl1 nOBO-

pOTe 9Ta}{{eH (Pl1c. 11)

Mro (x) = ( jVZj+  JzYJ)' (4)
n

r,lI,C
A A",

Qjy (x) = Bjz Vjy (x), (5)

a 3HaIlKOiM A 0603HaIleubl Bb/3BaHIlble

InoBopoTOM YCI1JII15I 11 nepeMeILI,CHI15I.

BMCCTC C TeM, corJIaCHO pHC. 11

A

Vjy (x) = 6 (x) Zj (6)

11, CJle,ll,OBaTeJ]bHO,

A
Qjy= BjzzjO'" (x). (7)

I1cnOJIb3Y51 (3) 1I (4) C YLIeTo.'I1 (7), no-

JIYIlHM y,paBHeIIl10 paBHOBeCH5I

M (x) = - 0' 0 Jdj +

m

+O"f (BjzZ7+Bjyy1). (8)

n

.1J.l1Cp,£}:JepeHLI,l1pY5I (8) ,no x, 1TI0.'1YIlllM ,lI,l1CP-

 epeHLI,HaJIbIloe ypaBHCHlic yr.la 3a.KPy-

tIHBaHH5I HecymeH CIICTeMbI:

OIV _ k2 0" =
m

B '

ro

(9)

r)J,e
,

r OJd
It = t

m

Bro
; (10)

Bro = (BizZ + BiY )' (11)

n

YpaBHeHl1e (9) OTJII1-qaeTC5I OT H3BeCT-

noro ypaBHeHll5I B. 3. BJIaCOBa ;I..JUl OT-

AenbHoro TOHKOCTeHHOTO CTepLKH5I TeM,

IJ:TO ll3fll6no-KpYTllJlbHa5I xapaKTepHcTllKa

k B ypaBHeH'HIll (9) ICOJ!..epLKIliT cy.M:Ma1pHbiC

}KCCTKOCTM Bcex CTOJI6oB (5I,lI,e? II JI,Ha-

£}:Jpanl) , 06pa3(yIOIlUrx HecyruyIO cncTeMY

3,UaHI15I.
.



"

_ :: -= -:H::  C.1013mC\m JJ,.lH ypaBHe-
1=-- -. .--

T
"

..

-....
..

..

....-

.Jt.---

6 (H) = 0; 6' (H) = 0, (12)

-::.:;: K2.K 3.1eCb HeB03MO}KIIbI n0130pOT 11

.:: _::HalinIl 13Cex CTOJf,60B HeCYllI.en CHC-

-e:!..:='-:
- "7v =0
- --

........

(0) = 0; 6'" (0) - k2 6' (0) = O. (13)

TIep130e YCJI013He (\13) 13bITeKaeT H3

-

:Co, qTO CHCTeMa HaXO.lLHTC5I d10.lL ILeMcT-

=-:e.\1 ropII30HTa..TH>Holr Harpy3Kll, paonpe-
u

:.
-

leHHOH Ino BbICOTe 3.lLaHH5I, 11 nOToMY
,

: m:\feIIT T (0) =-S"13 w .lL0JI}I{CH 6bITb

:: :3CH HYJIIO II, CJIe.lLOBaTe.rrbHO, S"= O.

3Topoe Y'CJIUBHe COOTBeTlCTBYCT 'J:10'MY, qTO

-:m x=O M=0.

Femelme ypaBHeHH5I (9) 13 Hamerr CHC-

 e:\le KOOP.lLHHaT npH paBHoMepHo pacrrpe-

:.e.leHHoi'I :rro BbICOTe 3,l1,aHII5! rOpII301-ITa'JIb-

::OH Harp!)'3Ke 11 InOTOMY nOCT05IIlHOH IIH-

':'enCIIIBiHOCT.II 'Klp.) T'HIllerrJ M'OMeHT.a m

OV,lI,eT TaKIIIM:
J

m

[
H2 - x

2

a (x) = -\-
'2.GJd 2

.
ch k (H-x)-I-kH (sh hH-sh kX)

].- k2 chkH
. (14)

3Ha5I y,rOJI n013opOTa Sex) npOH3130JIb-

Horo CeqeHII5I x. MO}KHO noc:re,II.013aTe.1b-

IlbI1\I ,UII<P4JepeHLI,HpOBaHIIeM on;pe,ll,eJIIIT'b
6' (x) H S" (x) II, CO'fJIacno (,3), .HaHTl!

MHP(X) H mHP(x).
'

llOCKOJIbKY M(x) l! m(x) H3BeCTHbI (OIIH

onpe,ll,eJIHlOTCH l.Iepe3 BHeUIHHe lIarpY3KH II

3a,ll,aHHbIe .3KCU.eHTpI1CllTeTbI), TO, 13blqH-

Ta51 ll3 HHX COOTBCTCTBeHI-IO MHP(X) H

mHP(x), .MQ}KI-IO HaMTH M (0) (x) u mw (x).

TIpII 113BeCTHbIX mkp(X) u m olx) IjTClI.'HI5I,

mpllXO.lL5IllI.HeC51 Ha OT.n:e.1bHbIe BepTlIKa.:'lb-

Hble 9JIeMeHTbl (5IJI.pa II ,lI,l1a<ppanIbI), Ha-

XO.lL5ITC5I pacnpC.lLe.'1eHHeM 3T11X :\IO:\lCHTOB -

mpOlnOpLl,llOHaJIbHO }KeCTKOCHIM COOTBeT-
"

CTBCHHO LIHCTmo l1.'lH ll3rIIOHoro Kpyqe-

III15I .

CJIe.n:Y5I BTOMy mYTH, JJ,13a2-KILbI ,lI,II4J4Je-

pCHLI,IIpljT51 (114), no.11jTQI1M

a
fl

(x) =
m

[Ch k x-I +
'2.GJd

+ (c::H - thkH) sh k xl (15)

II CJIe,UOBaTe.'IIbHO, LI.O.IIH 13HeilIIHero KPYT5I-

lI{ero MOMCI-ITa, BocnpIIHllMaerv!a5I 5IJLpaMll

3a CqeT 1fiICTorO KpyLIeHH5I:

mKp (x) = - m [Ch k x-I +

+ (C::H -thkH)ShkX]. (16)

 PYT51II{HH ,).'[QMeUT, BOCrrp11HllMaeMbI1I
I-1M 5IJI.'P OM :

mt<p j ---: mI<p G Jdj I G Jdk. (17)
k-=1

;JOJI5I 13HemHero

npllXOLI.5IlI{a5Ic5I

KpYT5!lI{erO MOMeHT8,

H8 ll3fH6Hoe KpyqeHlle:

mw=m- m
Kp

' (18)

KP'YT5IlI{llH MOMeHT,

H.J:pOiIlI -HJIll .n:II8,:WIJJa M-  
HOro ¥py t;;HH5I 

.

Q

BOanpHl-li'IMaeMb1H
.

! ;3a C1.1er 'IP'H!iO 

;-
i

/
)IP-

---

-y

X

\

q" (X)

,

\,

1

(lQ

-.i..

PI1C. 5. )1.eiicTBue pacnpe.n:eJJeHHOH: no

Tpane UuHarpY3Ku Ha HCCYll\.YIO CUCTC-

MY !'.mormJTa1KHOrO 3,IJ.aHUH

B

Ql

b]

bJ1
[J
CD
CD
lJ

h

11

.€ :

 i
I f-

"tt

Pl!C. 6. K paCIICTY Ha KpylleHl1c n,!\,pa c

IIpoeMaMu

mw Bw i

Bw

3KBHBaJIeHTHa5I ropH30HTaJIbH851 Bar-

f,.

pY3Ka qdx), C03.lLaBacrvraH KpyqeHHt;M

 tI,aHf!5! J3 i-M HApe nJIfI .lLllacpparMe;

m .=
wt

(19)

\
'--

A m(t) i (x)
qiy (x) =

tll
w i (x)

Yi

"

 j

1

A

; qiz (x) =
z.t

(20)

ITOJIHa5I .rOpH30IITa.'lbHa5I n8rpY3K3, 118

...

'

KOTOpylO neoOXO.JJIMO paCClJHTbmaTb t-e

5I.lLPO HJIlI LI.H8<ppaf1\lY, Hanpm....lep 13 IIalll-

paBJICHIIH OCll y:

-

. A

qiy (x) =-: qiy (x) ::c
qiY (x), (21)

.rlI.C q
- HarpY3Ka 01' rroC'f.yna rc.lbJIO,rO

CMelll.eUH51

( )
qO (x) Biz

q iy X -=

n

Bfa
k=l

a 3HaK 130 BTOpOM LlJlene (POpMyJIbI (21)

npHHHlvIaCTC5I COOTBeTCTBenllO HanpaBlJe-

HHIO KpyqeHI1H: npll cOBlrra,ll,eHIIH ncpeMc-

I:u:eHHH OT InOCT) II8TeJIbnOrO cl\1eIlI.eHIIH II

nOBopoT8
- [J,JUOC, npH nponmonu.'!O}l{HOiM

IJalnpaBJIeHHI1 !9Tl'IX InepeMelI{eHllH - I1umye,

Harrp'l1l H?p, ,1J,Jl5I O}I,HOro 113 KopnY-COB

3.K'Cn-cpIH feHTa.JIblHOrO 2KiMJIo;ro palwHa Ce-

13ep:HOe 1..1epTarHO"B'O, necym,a5I CH-CTCiMa I{!)-

TOPQirO CO'CTonT 113- OILl{Or,o .5IJ1Jpa II O,rI,nolt

.J,>Halp.paif':\1LI JItpiH H= 110oM

(22)

1
/ 0,4.447

k = /
157 9.103

= 0,0333 11M,
,

kH =3,66, nO.TIY
1u1M COr.J13CHO (16) ,lI,mI

eLI.UIIHqnorO KpyT5IIlI.CrO MOMeHTa

In = qJe = I H 3IIa'IeHUiI sh kH = 19,418; eh hfI=

= 19,444

m
Kp (x) =0,81shkx+ l-chkx.

COOTBeTeTBYIOIllHC ::iIllOpbI IIHTCHCllBIIOCTCfI

MO:\IeIIToB
- iKpiYT51ll1.lIX, om.lOMeHT013 H

ITIO.'1Hb!X H3rll6alOII{llX (yIOMeIITOI3 B 5I pC

II ,J,ua<ppanle - nOKa3alIbI na pnc. 2, 3

II 4. 1l0.lHble ;\lO. IeHTbl (pllC. 4) Jlo.nYQC-

IIb! KaK

A

M. =M. +  1.
t t-

lI t'

r,ll,e

x xM .

A A . ffi t

Mi
= Qid X= dx=-

. z.
o 0

t

B . {)"
ffil

. (23)
zi

3.mopbI H3 pnc. 2 H 3 nOJI:06HbI 3nlOpaM

q(x) II Q(x) H306pa}!{CIIIIbIM Ha plle.

IX-'2 13 paG-oTe!. 3T'O 06"b5IICH5ICTCH TCC\>I.

QTO .ypaBneHHe (9) II ypa13HCHI1e (lX-8)'
aHa.1I0rHQHbl. .II.eikTBllTeJIbHO, 3aMCH5I5I

13 (IX-g) a= y' H )l1ll'cpxp'€jpelI'lJ)ll'PYT! no x,

rrOJIyqaeM

Y
1V
_ 'A2 y

"
=
3-
'2. B

'

nOJIHOCTbIO COBin a.l1.a1OII{ee C (9), TaIU1M
"

"

oopa30M, oUHapY}Kll13aeTcH aI-IaJIOrll51 Me}K-

,lI,y CTeCHeHHhIM  pyqeHl1eM TOHlWCTcnHO-

ro CTep:tKH5I, KplyqeHl1eC\I H,lI,pO-,iJ,Haq)par-
1\WBOM nccYlI{eH CHCTe.MbI II H3fH6m.f paM-

Ho-cBH3eBolr II.TI11 Ulo,U06noH cocTaBIIoM

cnCTeMbI (CM. Ta6JIHIJ.Y).
TIpII13eJLeHHOe conOCTaBJlemrC 1103130.151-

CT 3aMCHH'fib paCIJeT 5IJI,pO-lI.ll3 qJparMOBOII
eHCTeMH II8 KpyqCnUe paCqCTO:.i pai\'llJO-

0I3H3'CI30ii 'C<lICTe.MU-a>II8JIOTa na 'lJ.3rll'6, a

T8IOKe paCtIeT Ha KPYlICHI1C TOHIWCTeHI-IO-

1'0 CTCP}IUI5I paCIIeTOM Ha H:3InnO COCTaB-

Hora CTCP}KH5I-anaJIora. .II..TIH 3Toro }I.OC-

T3TOqHO 13 eOOTBeTCTBYIOII{HX ypamreHH-

5Ix-aH8JIOraX 3at\1CHHTb ClIM130JIbJ DO T<:10-

J1HIl,e.

BOenOJlh3ye)iIC5I rrpl1Be,ll,eHIIOH
elr p;.Jl5I pemeHl15I ypaJ1HeHHH

(24)

3H3.1l0rH-

(9) npH

3 

--



=:::C,3HH .r0pH30HTaJIlbHOH H3rpY3KI1,
"2  !pe.l1.eJIeHHO:H no 3aKORY Tpanell.Hll
-: ::. 5). COI'.nacHo (VIII-"l.6) 1

JIp.ll
"::= oo B=Bwbls= GJd 11, 'CJIe OB3-

Te.lbHO 'fv2=k2
, ytIlHTbIBaH, qTO

,

6
'

a=Y cooTBeTcTByeT ,no.IJ'Y"[lHv! Hcrroc-

pe.J:cTBeHHo, 6C3 KaKllX-JIH60 Bblql1CJIe-

:Ilifr,. IlIpOH3BO.D;Hble . yrJIa nOBopoTa o (x)
IIp11 KpyqeHHll 5I,lI,po-,lI,l1acppalfMoBofi HC-

cyru;CH CHCTeMbI:
.

{J' (x) =
m (0)

[Sh k x + A ch k x _
k OJd

(
a-I

)
a-I

]- I +
2 H

x k x -

k H
; (25)

(llf (x) =

=;O(;d (ChkX+A S4 kX_1_
a

;1 x): (26)

e'" (x) =

= k"2.
m (0)

(Sh kx + A ch k x _
a-I

) ; (27)OJd kH

m (0)'OIV (x) = B (chkx+Ashkx), (28)
w

rlle

(
a - 1 a + 1

)
1

A =
k

+ k H-sh kH .

H 2 ch k H

(29)
YhITeHCHBHOCTI1 It nOJIHble 3HaqeHH51 MO-

MeHTOB rrpn .n;eHcTBHH TparreI1.el1J::(3JIbHOH
I-rarpy3KH onpeJ::(eJI5IIOTCH TaK fKe, KaK H

.D;JIH CJlyq3H J(eHcTBlIH paBl-IOMepHO pac-
npe,ll,eJIeIUIOii HarpY3KH, HO rrpOIf3BOlI.Hble
IYTJIa O(x) rrpHI-IHM3IOTC5J: no Q:>OPMYJI3M
(25)-(28).
110 TIoJlytleHHbIM nO.TIIIbIM YCll..lJli5IM II

YCliJIHHiM aT BepTHKaJIt.HoII HarpY3KH
KaLK.n;a5I ,lI,liacpparMa H 5IltpO .:-rpoBepmoTo1
no 113 BeCTHbl.:\-I CpOp:\:IVlfaM Ha BIIeLl,CHTpCH-
Hoe OKaTHe, C onpe.n;eJICIIHC;\J u<Rup, II

Ha rJIaBHble paCT51!fliBaIOI1I.He n C)KnMaIO-

ru;ne Hanp5DKemm TaK, qT06bI O'r,p<Rp ,

O'r.c <Rrrp. I1pH 3TOM KaCaTeJIbHOe Ha-

rrpmKeIII1e orrpe,ll,e.JlHeTC51 IlIa cjJOp}lYJle

CTCCHelIlIOe Kpy<reHHe 51APo)J,Ha4:JparMoBOll CHCTe-

Mbl (mill TOHKOCTeHHoro CTep>KHH)

If

x

a)

PIlC. 7, npOeKIUlSJ Ha fiJlOCKOCTb xy ,!\,e-

lj>opMal.\IlIl nApa B6J1113H 3a,Il,eJlKll

a -mp'U- H3l"H6HDM I<pY'leHHH: OT M ;
. C1J

6 - npH 'l'HCTOM .KpY'le-HHH OT M
Kp

I3pe,ll,Ta
MKp

"t'=

2Fb
'

rJ::(e F - l1JIOru;a.n:b, SaKJIlOqeHHa51 BHYTPH
oceBoro KOHTypa norrepeqnoI'O
ceqeHI15:I HAP a;

,IS - TOJIru;HH3 CTeHOK HJ::(pa.
P acqeT rrepeKpbIT-lIH .B CBoeH rr.TIOCKOCTH

MQ}KHO BbITIOJIIIHTb no 6aJIoqHolr cxeMe,
rrpl1KJla.n;bIBa5I K nepeKpbITmUvI ,rrOMI1MO

neTpOBOH HarpY3KH peaKTHBHbIe onopHble
MOIlIeHTbI, paBHLIe <KP'YT5'Iru;llll1 B j1JJ;pax, 11

rro.nepeqHbIC Cll.'lLI (orropIIbIC pe<J.KIlI1H ne-

pCKpbITUII), KOTopbIe .n;CMCTBYIOT B Hl(pax
n .n;ll3.cpparMax BCJle.n:CTBI1e H3fI16Horo KPY-
qeHM5I H !TIOcTynaTeJIbHOro CJ1eru;eUmI rre-

peKpbITHlI.
YqeT ,npoeMOB B HJ::(pax (pHI:. 6) MO-

)1{eT 6bITb BbII10JIHCH npu6.rrllfKeI-IHO, 3a-

(30)

II3nr6 pallfHO-CB513eBOfi CHCTC;>.lbl (lIJlH COCTaB-

Hora CTCP>KH5I)

{ {
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MeHOM Jd Ha rrpHBeJ::(eHHbIfI MOMeHT HHep-
IJ.HII Kp-yqeHH5J: 3aMKUYTOro KOIITypa C

npoe:!lw::m

I [
1 - c 8

Jd= 1
Jd

+
(a + 6)2

X

X ( ; + 0l?=  s)].(31)
,r:D;e c - '01 II'OlIIemle BbI'COTbI npo-

eMa K BblCOTe '3Ta:iKa;
2 a2b2b

Jd = a+b
- !\WMeHT IIHepLI,HH qIIC-

TOro KpYLIeHH51 3alvlImy-
To,ro iKOHT'Y:pa (H.n;pa)
co cTopoHaMH a II b H

TOJIru;IIHOH CTeHKH 6;
F - nJIoru;a,lXb OCJIa.6 leH-
Horo npoeMaJ\.1H ropH-
SOHTaJIbHOro CeqeHIIH

CTeHOK 5ULpa;
G - MO.l!Jy.rob c.n;BHra;
s - >xapaKTepI1CTHKa no-

)J.aTJIll'BOrCTH cBH3eH l
jJ..J1H

'Ha'}J,lIJopOeM!HbIX ne,pe-
hl3y

MbIqeK S = ;
12Bnbs

h - BbICOTa 3Ta}Ka;
1 - IllnplIHa IrrpoeMa (npo-

.JIeT nepeMblqIm);
En=£Jn - 'H3l!'H61Ia51 }l{C;CTKOCTb

BepTHKaJIbHOrO ceqe-

qeIUm nepeMbIqKH;
bs
-

paCCT05IHne MC}!{J::(y IJ.CH-

Tpa!\IH TmKeCTH ceqe-

H'lIH CMe}KHbIX CTOJI60B
I (,B 5IJ('pe), 06'beJJ.HHen-
HEX "C'BH3blO S.

CYM:\13 c HH.II.eKCOivl C paCnpOCTpaH5IeTC51
na BCe CB5I3H (.npOer,IbI) n O,lIHOM rOpH-
30HTaJIbH01f CeqeIInH 5wpa.

AHa.rrII3 Ta6.'IHLI,bI H 3ITIOp, H300pa}KeH-
HbIX Ha pUC. 3 II 4, nO.Ka3bIBaeT, qTO Bce

o6Hapy.}KBHHbIel
B paMHOCB5I3eBbIX CHCTe-

Max ocu6eHHOCTJI I1'OJIHOCTbIO cox'paHRIOTC5I
Tal!{fKe n n.PH KpyqenmI 5I}J,po;:wacpparMO-
J3bIX CHCTe.M =lIJI'll TOHKOCTeHHbIX CTep'*He I.
TaK, Ha:np'Il'Mep, np'H x=O, T. . .

B BepllIHHC 3,UaiHH5I, 3 51lI..pe
n ,lI,rra<ppan\'le B03IIHKaIOT B3ay. roypaBHo-
BellIeHHbIe cocpe.n:OTOqeHI-IbIe KpYT5Jru;ue
MOMeHTbI MIIP II M

w' rro;:r.o6:ibIe COCpC-
.n:OTOqeHHbI.M CliJIaM, OOHapYj-KCHHbIM B

paMHO-:C.B513eBbIX CHCTe:\1cX, B 3a,ll,eJI-
Ke (x=H) OKa3bIBaeTCH r::'3:ibiM H'ymo
MIIP KaK I1WiMeHT paMbI 3 pa fHO-()BH3e-

u _

BOH CI1CTBMe; B 33,l1,e,;J"Ke 0 ::apY)KliBaIOT-
CH «nHKH» IIHTeHCHBHoc,e MOMeHTOB

mF.p II m
w (pHC. 2). 0 -HapY}KeHHa51

aHa,JIOrII5I 1lI03BOJIIIJIa B"'-:-3::Tb, "11'0 3TH

OC06e:HHOC'fIH HMe:IOT  IeCTJ:-Z;-;:fKe np'lI KPY-
qeHI-IH TOHKOCTenHbIX CTe:--r.;:  eHH npH 'M3-

rHoe COCTaBHbIX CTepj-KSe;:. I1pnqm-raMM
IIX B03HllKIIOBelUI5I H3.:<:1'-;C5: OTCYTCTBne
y"[IeTa .n;eQ:>op,MaIJ.HH C;:r.3  a npH H3rH6-
HaM Kpyq,eH'm-I (mw H MJ) ::1 rrpn ,n3J1H6e

«BeTBe}I» B COCTaBHbIX CTep}!{HHX 11 npeL!,-
!nOCblJIKa 0 Henpepb!B::O:\ pacnpe.n:eJICHliH
n a6Co..i'IlOTHOJ1 }KeCTKOC'rl nepeKpbITnH B

CBoeH nJIOCKOCTH. B =aHH0:\1 Cd'Iyqae He-

yqeT c.n;BHra rrpII II3rH6HOM KpytleHlIlI 5IJ::(-

pa II .lmacpparMbI np !3'JJ; ITK TOM')', qTO

B 5I.n;pe Ml\p (H) =0, TaR. KaK B peSYJlb-
TaTe LInCToro KpyqeH!-!H H.II.PO J::(ecpopMHpy-
CTC5I OT CABHra y ca roff 3a.n;ed'IKn u yxo-
JI:HT OT BocnpHH51THH BHeIllHero !KPYT5l-
llI.ero MOMeHTa. fIOc.leJ::(HllH B 3TOM ceqe-

HHII Ll,eJIHKOM BOCTIpHHH.MaeTC51 3a C"[IeT

ll3ru6Horo KpyqeHI15I HJI.pa II JI.naQJparMbI
'B-CJIeJI.CTBHe paBeHCTBa uymo yir.';J;OIB IJ;;\
HaKJIOHa B sal(e lKe (pIIC. 7).

-



30BOACKoe npOM3BOACTBO

HH.lli. 1:0. E. I(Y3HELI,OB, KaHJI,. TeXH. HaYK B. B. MAKAPIllIEB (HHH)KE)
YJJ;K 624.012.35:666,973.6.035.56:658.511

AaaAHa DpO 3BOACTBa
US aBTOKJlaBBbIX

u

HSAeJ\.HII

fiQeUCTLIX oeTOHOB

B ;u;e.'IHX .rr.aJIblHerrlliero ICIDDKeHMH e.IaCCbI

C'I1pOHTe.'IbHbIX IKOHICTPYK,UMll ,}i ilX CTOllMO-

CT,1I o:CYI.LI.eCTBJIHe'I1CH iIIJIaHOMepHoe paCIlIH-
peIme TIlp.U1'IeiHeHHH a£TOKJIaBHbIX HqeUCTbIX

6eTOHOB. Eho 06'b5!CH5!eTCH TeM, !tITO lHa-

p}'I.lliJHble orp a)K](.aIOI.LI.ue iKOHCTIPYII{!UIIM iH'3

HqeHCTbIX 6eTOHOB (CTeUbI IU IrrOKjpbITH5!
.lliHJIbIX H npOIWbIlliJICIIHbIX 3.n;amIH) HBJl:5!-

IO'I1C5! 60JIee JIer,KIIIMH 'll  eIIIeBbn,1IHITI'O cpa1B-
neJH'llIO IC Tpa.'!UII.lHOHHbI.MH .KOHcrpy.K'UH5!IMH
lI3 .06blQiHbIX 'HJIiH JIernmx 16eTOHOB Ha no-

P,HlCTbIX :3a:nOJJJH,llT'eJIHX [3].
06I.LI.lIIll iBbJiUYCK IH3i)J.eJIMH -li3 H'lJ:e.HCTbIX

6eToHoiB B 1973 r., ITO .rra>H.HbI:M HI1I1IK.B,
,COCTaiB"I'IJI 5 MJI'H. 180 TbI-C. M

31
.

06m:HH '06'b8M :H3J(e.'IHH iH3 .5lIQ.eH1CTbIX

6eTOHOiB palC,npe.rr.eJIHeTCH C.i1e,n:YIOI.LI.:H-M 06-

pa'30!M.
TeJIJIOH.30JIHiUHOHIHbIX IIJIiM'T 6blJ1,O IH'3ifO-

TOBJI'eHO 2 '1fJI!H. 468 "fbtC. 'M
3
J )()TeHOBbIX

6JIO:KOB ,II ,KalMiHeli - 1 .M.'ll!. 1110 ITbI'C. iM
3

H apM,lIpOlBaH.HbIX IKOHCTPY'KlJ;'l1ll - 11 ,MJIH.

5 31
.

80 TbIC. M .

113 '9T1HX ;,n:aHHbIX lBH1!IH0, rtJTO 48% TI1p.o-
.n:YKLI.l1ll COCTaBnHeT TeITJIOll30n5!UHOHHbIH
.HQeHCTbIH 6eToH; In:piHi1iepno 30% - alp MH-
pOBaHlIbIe :K,o.HC11P) KLI,iMlI 11 22 % -.:. ICTe.HO-

BbIe 6lIOKli 'li IKaiMHiH. ConO:CTaiBneame 0THX

;rJ:aIlIIbIX or :BbI!rrYCKoM 5!IQe:rrCTbIX .6eTOiHOB 113

1964 r. n.aKa3bIBaeT, 'ITO c 1964 no 1973 r.

0'6111ee .TIp,OJI3BOlLC'I18'0 HX BblpOC.'lO B 2 pa3a
(OM. P'HCYHo.K). rIPH .9TO'M 'C 1966 r. 3HaQH-

TeJIbHO y.Be.rrUlJ:I1JICH iBb1:nyCK 'CTeHOBbIX 6.rr0-
IWB 11 rr(aMiHeH. IlpOH3BOlLCT,BO ap.M(HpOiBaH-
HbIX 1K0HCTtpYKUHH H Terr.'l0I130v1HUHH )'iBe-
JIIll,lJ:IIJIOoCb sa 9TO'T nepno,ll, lHe3H3'1IHTeJIbHO.

TIpOH3BOlLCTBO TenJIOH30Jl:5!LI,HOHHOfO HQe-

HCToro 6eToHa B03pOCJIO ne3Ha[IlITeJIbHO C

1,56 ,.n:o .2,47 ,MJIH. 1M
3

(:B illpOIJ;eHTHOM OTiHO-

rneH.HH m:a>Ke ICiHH3llJIOCb 'C 67 JJ.O 48% ), 11'1\0

cneJ(YCT IC:t:IMTa'Tb OITpaBJJ.aHHbr, 1. Bcne.rr:cT-
BHe IBbIoCOKOll 06'be;\1:;HOH MarCbI (IB 'Cip HeM
417 Rrhw3), a TaK>Ke He06xOLLHMOCTH YCT-

v v v

pOHiCTIBa Be.pX:Hell w. MeH11HO-lpHC'I1BOipHOH
CT5DK'I<Jll ICOB.peMeHHa5! 5I'1IeHcT.o6eToHHaH
Tem:JIO!II30.'l5!U:H5! ,MeHee 9cP<peKTII.B:Ha, '118M

MHOf'He .J1.IPYfllle TerrJIOIH30Jl'5!U'HOIIHble 'MaTe-

p.lfaJIbI.
Me.n:JICUIlbIH pOCT n.poH3BO C'I1Baap,l\mpo-

tB3-I-LIlbIX 1K0H:CTpyl IX,aH (KpYfiiHbIX 'II3HeJIeH)
HBJ1HeTCH oyu.r.CCTBeIf!IIbI:M HelZI:OCTaTKOM, Ta.R

R,a.R oli'lvieH.IIO .3TH 1K0HCllpy.K.QHIf (oc06emro
CTeIIORbI,e) 5!BJI5IKXTiC5I JIer."[{iHM.J1, .rr.em0BbI:1n1,

'IIH,;rJ:,Y'CTp'llanMlbII .f," III ..n:aroT H2'UOO.1IbIlIHll
.:np;£PeKT Ino 'CpaBHeH.HIO 'co 'B'cel:\HI iD:pynuMH
H31;rJ:eJI.lIHIMll lI3 5IlfenCTOro 16eTOHa. IlpOlI3-
BOJI!CTBO .apiMupoiBaHiHbIX tlI3,n:eJIMH IpalCHlpe-
,Ue,;'I5!eT'C5I ICJIe.n:YI-or.u:IUM 0 op 23mv!.

CTeiHOBble n aue.'l'll II1p,0,M3!J:aHIMM Bbr:nyC-
.KaIOT IB 06'be e622 TbIC. rl'vr

s
; IITJIHTbI 110.KpbI-

TI1M nma KATI H fKIl) - 157 TbIC. MS.
Or.eHOBbIX InaJIenei'r 1)K.!1JIbIX 1I 06IlF C'I1BeH-
HbIX3LWHlIll .npOH3H0l15!'T 702 'Tbl'C. 1M3 '(;B
T0:\i Il.IHlC.1Je 'C ipa.3' .fepa:\iH iHa O.lI.HY H JJ;iSe

KOMHaTLI - 287 TbIC. M
3). TI"1HT IIOKp'f>ITHH

I ITy6.'1.liKyeMbIe I H(Pphl nop51]],Ka 5,5 MJIH.

TLiC. M3 BK.iI!O'laIOT BbrrrYCK H3.n;eRHlf .H3 IJJIOTiHblX
aBTOKJraBHblX cu.nmKaT.HbIX t5eTOHoB.

MJlH. M
3
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1,58

1

1963 1965 1969 ;971 19731967

OO"bCM: npOlf3BO,!\,CTBa RlJenCTOro 6eTOHa 3a

1964-1973 rr.

A - Ot5I.IJ;lfH 06'beM; B - TerrJIOH30.1JHIJ;HH; B-ap-
lmpOBaHlIbIe rraHe.'1H; r - CTeHO!lbIe tJnoKlf II

KaUHH

}KIIJILIX 3,l1,aHHH (rJIaBHbIM 06pa30M B BH,lI,e

apIMlMpOBa:H:HOH TenJIOH30JIHLI,'1lIH) IIIp0'I13£0-
,!J,HT 132 'TbIC. 1:.\13.

EbICTpbIH :pO'CT lII.pOH3'BOJlC'I1Ba .cTeHOiBbIX

'Ka,M,Hen: :H3 HQe'I1:CTbIx 16eTOHOiB OO'bHCHHeT-
.

CH TeM, :tITO ORH is 6 pa3 JIerl1e H Ha 30-

50% l.n;emeBJIe IKHpnHQHbIX iCTeH [2].
B TaOJI. .1 tIT.pHBet eHypoBeHb IK'OHU8HT(pa-

IX'llH :np.o,1I3Bo.l1.C11Ba H:lJ:enCTbIX 6eToHoB 3.10

J{aHHbIM 1973 If., iI101.IT.TBepJK.n:aIOIIlIMH 60.;1b-

IIIYiIO 'paCCpelI.OTOQ6HHOCTb 3Toro rrpOH3'B'0;':{-
C11Ba cpe,n:H IM:HOrIfl.X ,MeJIKIIX :np.eJ(npII.HT.HrI
[1] H [3].

CJIe.n:yeT OTMe IITb a60TY eCHTHHall-

60JIee fKpynHLIx npe.rr.npH.HTllfI, III o'C'r.p-oeII-

Ta6JluI.{a J

qHCJIO BbmYCK
.,

<1:! 
-

npe.D:npmJ - fI<IelfCTOro
-

.

THi1: QeTOHa
0

 :n
Of-<

t:! ;>.

MOI.IJ;HOCTb 0
- .

L 55(1)
npe.D:npHHTHfi , ;>. >. !:Q 

<'1 {-o
TbIC. M

3 B ro]], r.... l- t::
0 .., 0 >:s: 
... ::E {-o :<:p,:<: :<: :I:t::

. ::::
. t:!o:t:

(-o
() a.>(l)

a :::R :1J p,p,
0 {-o Ut::

fJ,0 15
OT 16.D:0 30
OT 31]],0 60
OT 61]],0 100
OT 101 11.0 200
CBbuue 200

36 34 330 6 9
23 22 470 9 20
24 23 llOO 21 46
7 6 530 11 78
11 10 1600 31 146
5 5 1150 22 330

----  ,--
-

--
--

Hb1X 110-12 JIeT IIa33')L, .o60PYI.IT.OBaHUe IKO-

TOpbIX :rroua,BJIeJJ:.O 113 HHP. .IlepBO.HarqaJIb-
Ha5! 'npOCiK'f1Ha5! 'M'OI.LI.HOCTb IKa>K)I,OrO TaKoro

3aBO;:I,a COCTaBJI'HJIa 189 TbIC. M
3

MeJII{,HX

6.110KOB III TennOill30JI5IUHOoHHbIx I[IJIll'T. TIo

TexHo."'10r.J1lIeOKOii CXe)1e IH .o:OHam:eHlIIO 060-

PYJ,oBamle:\l 3aBOJ,bI He '6bIJIU .npe.IT.iH3'3'Ha-
lJ:eHbI J)I5I BbmYCKa !Kpy.rlHoopa31:.mpiIJUX ,a -

:\1llpOBaHHblx JI3J,e.1'U!1.

OJ,Ha,Ko .IfH..1.YCTpHaJIII3aLl,H5! .CT1pOHTeJlb-
.-

CTBa HaCTOHTe bHOBR BRra aTpeooBaHille
BbIITyoKa 'KpymHo:pa3:.mpHblx 1ll3.II,e.1HH 'B B'll-

are CTeHOBbIX :rraHeJIeH C I HIIKCH}1a.rrDHbIIM

p3'3:.iepo.}1 6Xl,8 'M .II nJIHT IWKpbITMH 6X
X1,5 1M. n03'I10MY Ha lB'Cex 3a'BO.:Lax 6bIJIO

opraUH30B3IHO. npOIf3Bo..n:CTBO TaKHX 1I3:.rre-

JIHll. .o6'bCi 1 IBbIn) CKaeMOll Ha 9THX 3aIBO-

,n:ax ITIP0JI:YlKLI,filH IIIp.HBet.n:eH IB Ta6JI. :2, 1M3

!KOTOiPOI-I B'H',lI,HO, qTO Ha IIIeCTH 3aBOAax

np06KT:HaH .M-OlllHOCTb mepeNpbITa, IIIpHQe'M
Ha IQeTbIpeX (Bop OIII'HnOB:I'p a..ILClKHH, C'ry-
nll.HCKHll, oTIaBJIOlI.apc.KHH H TeMHpTayc-
CRUll) 3I-Ia'QHTe.lIb'H 0, lHa 20-,aO%. o..n:Ha::KO
06IIL'liH '06'beM illiP Oll3iBO!J:!C1'Ba a:pMIHp OHaH-

IIbIX nalHeJIell 5!BJIHeT:CH H6)1:0CT2'TOlJ!HbI!M

(25%). B TO >Ke lBpeMH ,HeKO'Topble 3aB'O-

'JJ.bI HeJJ;orpY>KeHbI, 1CJIe,QoBaTCJIbIIO o,'LJI5I pac-

illHpNIllH .np01I3BOJI:CT.Ba rraHeJIeH HIMeIOTiC.H

em:e IHen,CITOJIb'3yeMble pe3epBbI.

I

,
I

. l

I.

Ta6JluI.{a 2

. B TOM '!Hc.lIe (TbIC. M3)
0
...
<I>
\0

npo-
0 MbIlli- }KliJlbIeI-
0 JICHHble 3.D:aHH5I

tI: :<:
R:paTHoe HaHMeHO- 0 ::<1 :I: 3,l(aHH5I

BaHHe saBo,n;a
::<1

::r ;:;;<:.J'"
:>'::E t;;: CIS

t;;: ::::
tI: tI:

. 0
co :<: :<: ::<1

::<1 ... ...
V,Q

0 :s: JJ :E :E :E;>-.{-o
t:: I::: :::: p:: p, p:: p,

:E t:: 0 (J) :<: (J) :<:
(J) I::: E-< 0 0

t1:I:r: \0 0 r:: u t::

ABTOBCI<Ht1: 76 4 - - - 70
EapHaY..'IbCKut1: 129 99 1 19 - 7

BOpOlliHJIOBrpa,n; - 347 290 - 57 - -

CKHii
H.lKeBCKHlf 197 104 46 32 15 -

Ha6. '1eJIHbJ 153 124- - - - 29
HOBOCH6lJpCKHlf 200 130 32 - - - 3

ITaBJIO.D:apcKHH 230 123 82 1 - 10 1
ITeHseHcKuu 136 48 20 9 34 18
CTynmlclmit 307 209 40 5 35 18
Te mpTayCCKHfi 228 93 63 17 14 14 2

2
3

5
3
7

7

Bce aHaJI'II3,llpyeMbIe npe,a:TIipIIHTI-I5! no

BbmY'C!RY ll3JI.€JIHH 113 5!QeI1CTbIX ,6eTO:HiOB

(106 IIIT.) HaXO,QHTCH ,B Be.n:eHIHH ,IS CM.lI-

HllcT,ep'c11B .!1 'Be!WMC1iB. 113 HHX TOJIbKO 'IJ:e-

Tblpe OCHOBI-IUX iMlHHI1CT'epenBa BJIa.n:eIOT
70% rrpe!LnpH5ITHll H'lJ:enCTOro 6eToHa M

BbIrrYC'KaIOT ero 72%.
HmKe TIplme.n;eH 06'be, IBbluymm JI3i,rr:e-

JIHH 113 5!'lJeHCTbIX 6eT.oHOB .:)J11I,;l.1M (MllHHo

cmp:CT'B8.'ivrH IE 1973.r.

IToKasaTcnlf

MHH-

npOM-
CTpoii:-

MmI-

MaTe CTpoit

pHaJIOB
cCCP

cCCP

MUH- MUH-

npOM- T5I.IK-

CTpoii- CTpofi
CCCP CCCP

06IIl,HH: BbmYCR 1'13-

.n;eJIuii H3 SJ<Ieuc-

TbJX 6CTOHOB .

TbIC. M8 _ _ . . . .

B TOM 'JHcnc:

Ten.noH3'OJISJIJ;HH
-

CTeHOBblX KaM-

HeR .....

apMHpoBaHHbIx
naHeJIelf

06IIJ;ee 'lHcno npe]],-
npH5ITMH, IlIT.

Cpe.D:HSJfI npoH3Bo-
JJ;HTeJIbHOCTb O.D:HO-
1'0 rrpe.D:npIUITHH ,

Th!C. h{3 .....

2176 650 284 739

964 314 98 476

778 58 9 3

434 278 177 260

31 11 13 19

7! 59 22 39

35



3 3  :;C:':\WCT,lI OT HOnO.'Jb'3ye.MblX 'MaTe-

-

:!la. 03 <= -!ell<::Tble 16eTOJIbi JilOJIJP a3i,ll,e..'I5IilOT-
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ra306eTOH 35 1.119 501 876 2796 57
ra30C rnIJKaT 16 291 104 122 517 10,5

8- 296 391 8ra3030JIo6eTOH 5 80 G

ra3030JIOCliJIliKaT 8 413 109 64 586 12

ra30lliJIaK06eToH 1 - - 22 22 0,5
l1eHo6eToHbl 26 265 - 117 382 7,5

I1pmme I311AbI 51'leHCTO-

ro 6cToHa (13 TOM 'mc-

33 186 219 4,5JIe ra30KYKepMIIT) 9 -

Ha.u,60JIbillee .KOJI'HiqeIC'fIBO 'COiCraIBJIHIOT

ra30oeTOHbI 5ILlenCTa5I CTpYE:rypa KOTOpblX.,
0

a.6.pa3yeTC5I npH ITOMI01LI.ll aJIIo.1Il.RHH00OH

TIYi)1:pbl. iH Tom KO7 % -lfIe,uo6eTIOH, XOT5I

lIlH!CJIO IIIpe:;:JJIIip!i5ITHH, :ll3['OTOiBJI5Im1bIX BTOT

6eTOH, :co.CTaiBJI5IeT [lpUM,eUJtllO 25 %.

,Z:LJI5I IIIpO.H3IB'OI.LIJC"rBa ra306eTOI-Ia, lIIeHo:6e-

To!ua .u :ra30'.3oJIo6eTOHa IB iKaqeC11Be OOHD-B-

noro ,B5I-:>KYIlJ:er-o IHCn-O.'Ib'3YIOT :ueMORT, pa:c-
XoQ,,!( ,KOToporo 'B Cp,eu:uII€I 1 rCOCTaiBJI5IeT OKO-

JI'O 2,50 :Krjr!,I 3. OOI1J)llH ipalcxoJI. .ll.eI;\i1,eUTa I}la

llIpO:H'3IBOilCTB!0 BT,llX 'BHl!I.OB IWIeBiCTOrO ,6eTo-

I-I a ICOIc:m.BJI5IeT Jnp,HiIlI€jpiHO 0,.25 r(Q79:6+
+3.82+391) =;892 'TbIC- T. PaICxOi.D. uei\fe.H-

Ta MO.}!\IHO COIKpaTHTb lI1pH1Mep.Ho BJ(rBOe, 33-

M€,H.InB LI,.6MeHTH.Oe 'BI5I':>Kym:ee iHa ICMemaHIfOe

(UC<MeHT II ,H!31Be:CTb).
.I1peu:r:CTaB';UJeT 3rHa.llH'TeJIb-:HbI,H UI-lTepCC

aiHaJIH3 .u3' 1eHeIHH5I OiOHOiBHbIX ,TeXlHiUtJeC'K'HX.

xap aIKT€lp!BJCToli'K ffib]nlY'0Ka e:.vIOlr:o 5Ir4enCTOrO

6eTOIna:. 06be:.vmOH IMB'C,CbI n 'KOllIT'p.OilbHOH
XalpaiI<Tep.nCT-!1IK'lI. LIlo u:r.eH'CTBYIOIllJIiM HOp-
 :Ia!M (CH '287-165) IH Ha'Hi6D.Jlee 'paonp-oerpa-
nelIIIblM THIIOBbI1I npoeKTaM, KOHCTPYKTHB-
110 - Ten.'10HSOJU1::IJ}IQrHlHbIe r6eT,oHbI XLOJ]}!{Hbl

HMeTb KOHTpOJIbHYlO npOqHOCTb 50 Krc!CM'2
npH 0,6'bNHIO:lr Iil-moce 700  Krr/M3. <I>aKTHltJe-

C'lm, lJl'O JJ:aRHb]M 3'a 111973 r., rB IK.pYIIIHopa'3-
1Iep'HbIx 3'P,?m.poBaI-IHbIX !K'O-IlCTPY'lNUI5IX
3TOT 6eT-OH 'lllNIeJI ITIJportJHOCTb 159 IKlfC!C112 ill

0,6'be::VlI-l'ym II\'1a'ClCY 761 KW/rM
3

, a B iCTeiJ:O.BbIX

6,II'OKax II IKa,NIH5I,X - !511 '1{'!1C/ICM2 :H 706 'K:r/IM3.
ChlH 'IIrnW3a TeJI'll '?l-I02KlHO rCXHlT3;Tb HnO.'HIC

ytlI:OB.J1e"flBo.pllrCJIbHbIM.H, T3.JK rKarK HCKOTO-

poe .rrp€lBblmeHIHe. 06'be.MllIOII Ma:OCbl npoTfm
HOipMaTllIBHolf rBeJI,HtJnJIbl !KOM!TIeHOnlpyeT!C5I
6mIee .cYUl,eC'flBeHU:lbll:---l .upeBbI'IlleHHeM 33-

AarHHOf! rI1!p01IHOrCT.H.

E[ue 60.'Tee '3iHatjHTC.'1bHbLH ,pOCT nOI<3'3a-

Te.leii ';\1O}KiH-0 OTMeTll'Tb TIp.II '.!IJlIcp.cpepeRl H-
pOB3H!I01I aHaJIIJ:I3C llX 'B 3a'B'HCHTMOCTH 0 r

M'OUIiHOCTH .npc,!1!npH5IT'liH. Ta'K, 16eT!OH ;Kp nII-
Hopa:3'MepHbIX ar

piJ1lIpOB.a,:n.lIbIX :TWH!CTlpY!IHWft
Ha 3a.BO!i'I.ax I1-r-aJIOH .H cp.e/;'LH-err <rvrOm:HOCTll

'(.11:0 1-00 ThTC. M 3 B rO:L) ,11I\1£CT ope}:{HOB:.3RC-

IUCHII YTO 061>E,:WIIYIO rMaiclcy 7,24-834 ij(!rhl 3

(npO[IHOCTh 53-70 I\rc/012), a H3 3aBO-

JXax ;\fOllJ.HOCTbIO .Bblme .100 'fbI'C. !M
3

B

.roJ(
- 688--695 I<r!M 3

(1II-p'0ItLIlOCTb 49-

36

54 jJmckrM
2). 0:6'beM'l-Ia5I IMalcca Ten.lOrH.30,TI5I-

Ll,lIOHHoro oeToHa Ha nepBoH rpYIIne npcL{-

np'U5I11Hi1 COCTaJBJI5IeT 439 47r4!I\'rfiM3 , 3 .Rra

M'OIl{.I-lbIX 3aSo.)I,aX - 381-400 wrf,M3. C.iIC-

,rr;O:B'B'Te.'IbHO, lHa 60JIee MOIII.iHblX sa.B'O,1a '(

TeXI-lH'tJec.KHH ;y,poBeIIIb IT1'p 0.l13iB'OJJ..C:'I'1Ba .3I-Ia-

'[IlHTe.TIbiHO iBblme, 'tleM Ha 'MeulIKoHX. 1101\a3a-

'f.CJIH 06'bC,MHOH MaCrCbl !H [l!P!OIJ:JH01CTH 5I'lJeH-

IC1'O'ro .6eTOHa Ha :3TlIX sa::BO;,IT,ax :60.lblilie

IqpeJfJH.HX .noKia3aTe.IIef'I no ICTparHe.
u

3.To ,no,J:-

"nBep,)!{,L(aeT 'B.o3MO':>KHO.CTb IJLaJIb'HelIIlle,r-o Ino-

:BbIIIlleH:H5I nOXal3aTeJ1eH 5II'IeIHCTo.TO 6erona B
....

arpOll'3iBol,[C11BeIIHbIX I(-a ne TO,7IBKO !B JIa:oo-

IpaTOpiHbIx) 'Y!CJIOB!H5IX II .rrepeBOiAa IIIpOl:\IbUU-
 'IeHHOCT!i .3.JB"To,KJla.BIHbl'X 5IRlellCTbIX 16CTOHOiE

Ha BbIIII) CK HX C 06'beO,fiIlOH' 1vlaiccoH 600 .H

:500 II\lr/IM3 ('I1pOtJIHo.CTbIO He 'MeHee 40 III

:30 lK'r'cfc'M2) JLJI5I a'P,Mlllpm3.HrHbIX iKOiH!CTP'YIK:
w'Iff 'H rC 06'beM'lIOH IMaocoi1 350 H 250 .K,rh,I'"
I,:W5I TOTI.'101130.'IHU.H'H.

IB biB O)I,bI

YiBe.THI1eHHC IpO:CTa fIpOn3!BO CTBa 1H3],e-

.'IHH li3 5I!tJe.nCTbIX ,6eTOHOIB C -1967 TIO

11973 r. .Ha 62,% .ueJJ,ocraTO'lHIO. YpOBC-Hb
lII,pOU31B0 C'T1Ba IIf3\JI:eJIH:H us 5I'lIenCTbIX ,6eTO-
!HOB na /1000 '1:IeJI. ;HaCeJ1eHHH IB CCCP no-

npe:>KHe:VIV OCTaeTCH I-Ill3KIDI - nplIMepIIo
120 ;11

3
IB 'r01l., TOTJL3 'KWK B IHBeWHH OH pa-

IBCH 2,50 1M
3
, B r110JIIoIlle, !.i\.Rr.'1-HH, <I>pr H

iLIexo.CJIOIBaKHH - mp'H:1v1eIP.H0 '60-120 11'1
3

B

IrollI.',
06'bCi:\1 npOl:li3BO!JJ.lC'TIBa iK.py;mHbIx a'p.MupO-

u

IBaH'HbIX onpa:>K:JI.aIOIII.IHrX ([{OHC'TpY,I UHlI CO-

IC'T3BJI5IeT rHeu:onYC'I'U1W C\1aJIYIo ,!I,OJlfO ill 0,6-

'm:e.M ,6a.-IJ:a.I-rrce .BbDHV1eKa .5flleIlCTOoeToIIrHblX

Jf3J1.eJIiirfI . (30%). He0i6x101lI:1I:\10 'YlBe.1]ll'lj-HBa Tb
'O!6'beM npOH3IBOi..IT.CTIBa 3THX !KOHrCllp) I{'liH:n 3<1

'Dl!eT JIllJ{iBHjlIaUHH .ne,,!I,0H.'OnO.'1I>30BaiII.H5I

1l'lOlulIOCTef1 'H3 lIMelom:HXC5I 3anO,lJ,aX II YBe-
'.TJ\lElJeUlI5I ,}1,O.l,ll aplM,npOBaiHIIbIX KOHCT1pylK-
'lJ,'HH IlIa HOBbIiX 3a.B-DI,!I,ax.

...

Per3:Koe Y'BeJIli'q€rHHe Ka;qeCTIBa 5J)tJffiI'CTD:Oe-

'TOIHHOi1 :TOnJIOll3'OJI5IIUlllI ,n03iBOJIHT 'C:HH'3HTb

0i6'bBMUY,IO iMaICOY, YIBeJIUqlI'Tb m;pOtlrHo,CTb rHa

fj)3!C,TH'JKEmHe :II 'H'3:I1w6 'M no,BbI:CJHTb 'TOlIHO'CTb

pa31]\(,epOB, 'TJT0'6bI J1HII\1BHI,n:.HpOB3Tb YCTpofl-
'C11BO neMeHT.HOH .CTmKIKH .B tIIOIK!pbITU5IX.
B IIeKpynIIonane.'IbHOM CTpOHTe.TIbCTBe,

0!6'beM .KOToploro ,COCTafBJI5IeT npn'Mep.I-lO
50% tBcero !CTpOH:TeJIbCTBa IE CTpaHe, C're-

HOiBble ,Ka;MIIH U3 r5J!'ICiH!CToro 6eTorlIa !lO.l'}K-

rRbI ,BbITClOH5':LTb 'K!llIPIIIiHltl H ,jIipY'f;ue 1Ie.'I!KO-

mTY'lJHbloC MaTepHa.'1bI.
.

3.Ha'IJ:HTe.lIbII'O YJIytJiJ1llIJI'HCb onlOBHble

.ape):J:'IIeBSrBeIlleIIITlbIe nOKa3aTeJIlI 5I'qeJ1rCT'O-[l1

.6eTOHa B KpYITIHOpa3MepHbIX apiVnrpOBa'H-
IILIX H.3\1I'CJ1rH;5IX. TaK, BOpOJIIIIJ101BorpaJ(CJUIii
3anO,ll, BbIlny.-CKaeT J(JI5I a:p1fHp'O-BaHiHbIX KOH-

CT,py,K,IHIH 6eToH o6'beIYrHOH MaCCOM:
575 Kr/i:\13 C ntPOqII.OC,TblO 47 KirdCiM2.

.CJIe.::rolB3'Te.TJ:bin-o, B 6.iI1H':>Kai1'Iilrne TtfJI.1bl
MO:>KHO ncpeBccTlI npOMbIIllJIeHHOCTb aBTO-

IKJIalBHblx Hlt1enCTblX ,6eToHoB iIla 'BbIlnyiCiK

Ko,I-l!CTpY-Iillmi1 .1I3 3iTOrO 6eroHa 06H \i\H-fOH
flWlCCOl-I 600, a 3aTCiM II 5010 y;,rfM3 C :KOHT-

pOu'"lbIHOH cnpOlI!HD:C'TbIO B 3alB-O.1;OKlIX YC.l0-
iBHHX HC Hlt!>Ke 40 IH 30 .K:r!C/OM2.
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HOBblH
u

HepaspymalOl!!HH

Dpill 06CJIeJI.OiB aHlIH :>Ke,lIe3006eTOHiI-IbIX

KOHC1ip)'iKUl!H C u.e.'1bIO OplIeH,TlIpOBOqHOfH
OI1.eHlKH ITpOTI'HO'CTII 6eTOHa lIiCnOJIbSYlOT.c5I

pa3HbIC nepasp-ymalOm::lIe .MeTO;:r,bI, .HO K!OIP-

p03110nHOe COCT05IHHe apMaTypbl, qaIUe

BrCerO Oinpe}:{eJI5IlOIUee necYll1,Ylo ,oIIoco6-

HOCTb .KOiI-I:CT'PYKUHH, BCe eIII.e ITpaIKTutJeCIK:H
,He KOHTrpr0.11'HpyeTiC5I. BneiJ1ln'He nplf3:Ha!I{,H-

'P:>Ka.Bble H5ITHa, 'TPei.[[J:HHbI, O'TKO,7IbI 3aIUHT-

HOrO CJI05I - ,UBIH;JJ,eTeJl:brC:TiBYIOT TOJIb.KO 0

:\I-CC'TIHbIX nQ;B'pe}K JJ,e:HH5IX, a BCKpbIT.He 6e-

T'ona JV!H llC.IIOJIb30Balme JWCTaTOlJ::HO TOq-

'HbIX, no rpo,M03tZI!KillX rn 'MaJl:o.np'0.H3:B'0,11H-
Te.1bHblX ,MeTO,'I:OB n.CC..'Ie-,!!,OlBail-IH5I L{aeT

Jl:UIllb H3i6llpaTeJIbHYIO IW1cpopM.a'lJ,HIo.
11pH IT3 qeH-Hll ,MeT'OJI,MKH KOpp03HOHHbI 

uCiC.lIe}:{OIBaIH>lI-II B JIa60paTOpHlI 1l0JITOrBelH-IO-

CTlI coopY>KeHlIft Ee.JIOpyccKoro no.'1HTeXHn-

'IeCKOrO HHcTHTYTa 6bWO Y>::TaHORJ1eHO, 'lITO

B 06JlaJCTH qaCTOT .rrop5IDJI<a 60-80 ,KirJ..r, OT-

'lIe'T./I"HBO np05IBJI5Ie"f1C5I pa3JIutJne .Q:Jc,ppo-
i\1arH:ll'THbIX CiBOHCTB CTaJIH H npoJJ,iylkTO:B
e KOip'p03nn. 3TO nOwl:Y.>KIIJ1'O OCHOBarHUeM:

}J,:m ..LI.eTaJIhHD-H pB'3'pa60TKu !.-leTcw:a, na-

3B:'IoUIIOrr,o qaCTOTHbIM pa3HocT Ho-cpep'pD.Mar-
I-IHTHbIM (LIPC]). B OCHOBY MeTOlla IIOJIO-

}KeHa TCOpI151 3JIelKTpO:\IaJ'IHHTHbIX npoue!C-
coo, n03B'OJIHlBIIlla5I iBbIpaSHTb a'Ua.'IIIT!i'IeCIK'H

'H YCTaHOiBI1Tb ::Hmne-plIMemaJIbHO B3aHMO 

C'B5I3L .3.1CKTpIfTTCC.r<HX IIarpaJ 1eTpOB 1I3.:\1epH-
reJ1bHOH CHCTeMbl II CBOHCTB IWHTpOJIHpye-
:'vwro o-6'bel<:Ta.
rPa.60Ta CKOHC1ipy.upO:BaH:HOrO npHi60tpa

I10KA (:HI3\M€'p!H-TCJIL CTe!IIeH.H KOp'P'03EH 8'P-
Ma'TlY'pbI: p'UC. 1) OCHO'BaHa na 'II3Mep.eHHH
?le'T();.J:LOM 61lIeoHHH .paS.HO'CTH qaC OTn:mepa-
TOpOiB CHI-IY:CD-H1JJ:aJIb'HbIX cunHa.110B, O,JJ,Mn 1113

KOTOpbIX
-

OinOpI-Ibl1i1- -H3IC'T,POOH Ha no-

'CT05IHHym [!aCTory, a IlaCTOTa .n;pyro['o-

H3MCpHTeJIbHoro
- n3MeI-IHeTC5I 3 3aBlICH-

;:vIOICT'll OT 'B'lIiJl.a C,TaJ1I-I H J\OJI-HqeCTIBa npo-
]]jIiK'f.OB XO;PPO:3HII BIO BHOCHlMOH B HeTO 011-

CTm-le «CTa.'lL» HJIJ-I «CTaJIb - iITpO,.mYIKTbl
KOpp03Hll». 3TOT 3rp.cp-eK'T Bblpa>Kae.TC5I
n3'H'.!1:eH-HOlI nYTe-l\I TeopC'T"Ul160KHX H 3lKcne-

pH':'vreHTaJIbrIIbIX JfCCJ1CiD:OBaHI1M cpOp:1IY.'Ioi1

fo
j), f = fo- --./-

r f-LA
'

TtJ,C !1f - pa3!HOCTb qaCTOT OIn-opIHQrO H H3-

'l\mpHTe.lIbHO!f'"O reHepaTopOB;
fo -''IarCTOTa OITOp-noro reHepa'Topa;

'llA
- !l1:eH'eTBYlOII a5I Ma!f-l-ITI'11Ha5I npo-

Hll-ll.ae.l1QCTb OlIJCT€i;\OIbl «CTB'JIL-

IIIPQTI,YK'Tbl ,KOPip'03Hll».

I10KA MaJIoral6apUT0H tl,80X 15'5X
X70 111:\<1), BeCHT 2 wr, J.lIHTaCTC5J 01' :!.BYX

6aTapeH na1np5I2KeH'HeM 4,5 B, 06ccnelJi'l-
Ba'lOUI,!1X HcnpepbI'BIHYIO pa60TY B Te"-ICHrlIe

80 q, H n03BOJl5IeT ll3lMelp5ITb CT0neHb KOp-
PQ:3,f1IH OT 0 }:{O 10000 "!YDr;'c:\I2 C TOtJ:IWCTbIO

4 1M rlcrNl2.

:TI'OI{a3a:I-IH5I npH60pa He 38'BH:C5IT OT

BJI3;}K,nOCTH, na!CbIIlJ:eHHOC11H 3.l:€II<TpO.'lIHTOM
II Tei\-J:!lepaTypbI 6e'I'ona, !IO OIlPE'J:I.CJ1H.fOT'C}!,
I<)HX\Je KO.'IHlIeC'I'Ba n-pO;:r,YiJ\To,B KfkPP03HiH,
CIIJ:C ;\,rap:Ko.ft CT3.1,11, ;I.Ha:\1eTp01l\I l1'P?IaTY.PhI
H TO.'1Il{.HHOii 3am:nnloro CJIOH, lITO H Y'[IH-

TWHHrl \ 5{ 'fapHP O,B0 1Il-I bIC\'1I1 np a'<plJiKalMrH,

(1)



1. 51, <l>PEHKEJ1b. B. B. 6A611lJ.KI1H (6CJ10PYCCKHH nomrteX"HLleCKHH HH-T)

u

eToA KOBTpOAH CTeneHH KOppOSHH CTaAbHOH apMaTypbI

C nOI\'10mblO .npH\6opa I1.GKA ,TIlpOBCi,IT.e:Hbl

,'LJl'IiTeJ1bollbl€ JIa.6op aTO.pHble ue:CJIe,,rr,osaH1UI.

UmlK ca wroMeTo;'},a, Ta:K U KOpp03III0HiI-lOirD

CiO:CT05UIl1fl CTaJIbiHOf1 apI),1aTy'pbl, npIFle r

,lI,JI5I EOHTp0.;HI.llcnOJIb30Ba.;IC5I
06U\lIHbIH. U

cal:\1blfl TO"-HIblH BeCO'BOH ,Me'f1O'JI"

3a.BlLCllM'OCTb «nOI<a.3aHlifl np.u60pa
-

CTClTIeJHb E0p'p"03.1UI ap\r\lraTypbl» lJ:ICc.;Ie: OJ3a-

JIa'Cb Ha 6eTOHHblX 06pa3ll.aX-np.H3Max 50X

X50X WOMii\'l, apl}'m!pOiBa:HlIblX n:pCJLBapH-

TeJIbHO B3iBeillenIT-lbIMH CTep,XUI5ID\IIH ll3 CTa-

Jl\H pa3.'1lI:'1HblX ,MapOK II AHa-MeTpOB. np"J13-

l'iIbl 06pa6aTblBa'JIRCb paCTSO;po.!l-l KCl,l1,o

J],Q.CTnm.eHIi51 3a\il.a1HHOll .cn:nCHH ROPIP031'I'll

apIMa''f.ypbl B 60JIbmo,M, npaJKT,HiLJ:eOK.ll Be-

p05ITHOIM :J,Hana30JI€ ,Dopam.eHU5I.
.AiB'TOM a'T1l3'llIP'0IB a'HH a 51 JIa6op aTOlp'lla51

YCTaIlOiBKa iIl:O"3BOJIlll.Tla nepe:MemaTb A3'TqJIJ<

 .ROJIb o:6pa3ll.a H cpl1lOCHpOBa'Tb Ha JIeJH'Te

C3.iMO!IlHiC'Ua KCI1-4 nO:I\:a'3a1H1Ii5I B BH):le 9'Il1O-

pbI TCM 60JIb.IlleH mrom3',n;Il, LJ:elM 60,JIb-me

npO'JI,Y,KTOB EOpp0311H COIJ1.€ij)'m.aJl'OCb B OX-
,-

,-

BaTbIl13aeMOM AaTIlJ:UlW,;\1 <Ilo.ne - OO'be: 1€ 00-

pa3na. I1.rrolll.a!,ILb 3iI11O'
P Sl{ YiBCJIJtq.H1BaJIaCb

'Cl1pOiro npOITWpU,HOHa.7Ib'HO BeCOBbllM nO'Te-

p5IM OT KOpp03ll1I !1P, Y'CTafHa,BJIIlI£am.'1b1I!l'l

nocJIe npOTpaBJIllBaHH5l H B3BeUIHBaHHH

06pa3II,OB apMaTypbI:
'

SK = a !1 P, cn

rJI,1.: a _ Ta,pnpOBOII\lIblll IW9cp,cpHlI,lHeHT, YlJH-

Tb1'BaIOm:nfr KOHC'f1pYETllBHLle na-

iP aJ:\1eTpbI ap; mpOBaHHfl.
trIo .'.I.aIIiHbIi)l 3aBliCili:.!OCTli (2) CTpOll.TlCb

TapHpOBOtlIlble I'pacplilCTi B CeTKe «nOKa3a-

H.H5I npTJ160,pa - BeCOBble rroTepH a p':.iaTY-

phI». o.6ma5I saBHcll:.WCTb OKa3a:raCb np5l-

'M'O TIlPOnQP,u.lVolIa 'Ib'HOll, a OTK.:IOnenH5I OT

Cp'CiLI:He:ro SHa'lJeHli5I He npe,BbIIlla,;m 1 1%.

Ha pIlC. 2 DO.Ka3aH np1iMep J<pHSLlX

('9nlOiP), nOJI:'{lJe.f!HbIX
. aBTOiMaTwleoKoH sa-

nHCbIO KOp'p'D.311OiHHOTO COCT05HliHfl CTe:p:tK-

Hell C p 3'3JI.M'LJ:HOll pe3'KO lIJncp'cpepelRll.:rrpOIBau-

nOill CTene\JUfIO nopa:m.eHiH51. opr.'.l.IIHClTbi OT-

p(l]m.alOT HHTeHOliIBlIOlCTb, a a6'0u.nc.cbI-

,!L'JIlIiI-lY npo,KoPPO;r:upOBaIB:lli.e,ro Y
1IaoC'fIK3,..

iB npOlLeoce Hlc.CJIeAO,BaHH5I .nO'CT.poeRbl

TapnpOOO"lHble 33'B!iCilIlMO:CTH AJI5I ap\},13l'YiPbI

pa3JI.HIlJ:Jlb1X Blll,ll,OB, MapOK CTaJlH H TOJIliJJll-

HbI 3aill.UTHOrO CJl051 6eTOHa IJIpIi'Me1IIllTeJIb-

no K pea.'IbiIIbI\M >K€JIe306e'TOHIHbIlM KonCT-

P'YiKJII,H5IM.

MCTO,,lI, llcc"1e.rr..OBa:rUI5I C no,M10mbiO npll-

60pa 110KA o6J1aJI.aeT HeCDiIlmeHHbI.:MIi npe-

H'My,meCTBa-MH nepe.rr. B'CeJMU H3IBe.c'J\1lb1\M.n:

n03IBOJI5IeT B 5-7 .pas cO' paTllTb;KO,J1\WIC-

CTiBO 06pa3lI.OB, YJI8tBJIThBa'Tb nalJaJIb'Il'bli1,

He cp:!lRCiH-pye:Mblfl HHI<a!J{IUMil ilHbIMll MeTO-

,!LaiMIi , 3'(p:q)eKT KOp.pOSu,n, npoCJIeJ:tK'llSaTb 3a

KHHeTIIKOH npoU.ecca, Ou.eHI1BaTb He Tom>.

EO U'HTerpa.TJ:bHbIe nOTepH, HO Ii C,TeneHb

513.B eIHIJ:!lO.rO noP a.:tKeHH5I.

Il'pOli3iB"0'JI!C'f1BeHHbIH B3JpHaI-IT TIlpeJI.JI,arae-

:\1lOro MeTO,ll,a a.npo6:npo'BaJI Ha 06'be,ETaX

.KQ.MI6mlaTa «EeJlOPYCKaJIIRll» np.H ,OHCTCi!\I3-

T.I1JlJeCKHX o6c.TJ:e):lOiBaHHo51X COopy}!{eUlill.
K01M\IIJIeKT ,.rr.a"I1LJ:liiKOB (n.nOOKIIe, yrJIOBOll)
n03'BOJIllJI JIOCJI.e]1.OiBaTb m.eJI€3'06eTOHHble

'KOHICTPYU<:IJ.MIi .JII06nH CPOPUv[b1.
Ha pnc. 3 TIlPn:Be,ll,en npllMep pe3YJIbTa-
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TOB oo.c.'leJ.OBaiHH51 C nO lOill.blO YiI'JIo£oro
,-

"

,Q3TlJ:llKa }Ke.Jle300I.:TOHHOH EOJIO:HHbl, ap:.Il11-

:pO.BaHIHOfr c.Tep2K1H5IMH 022 .M\M H3 CTamI

CT5 UpH TOJIill.IllHe 3amHTflioro CJI05I 6eTO-

Ha 35 MI LTeXJlll,Ka H3,M.epeHuH npoCTa: Ha

noselPx.JIOCTb ,K'oncTpYoK'lT;IlH HaIKJI31,'Lbl13aJI'C5I

.rr.a'f1IfHK II npo;'J!BIHraJloC5I C lilarONI, paSHbn1

,,!I,:nme .rr.al'llll!K3 iB\.'1,OJIb pai601IeH aV IaTypbI.

ilOK3:3aIIH5I nplll160pa )J.aIBaJI.H ]J.u4)cpopmmJH-

po,BalHuylO CTenffilb KOP!p0311Ii. DOOI.J:e.p{\,TUIO

3o:rI;'},;I1p 0.Ba.1UCb .B'ce c.TepUKHu.

E.Tln3.Koe K fiPaHfllM pa,cno.TlD-:lKeHHe XO:\lY-

I)OB H, cJ1e.rr.O.BaTeJIbI-IO, 60.'lee BbIiCOKa51 cTe-
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pue. 1. flpliooP HCKA-73 C KOMo.'1eKTOM p,aT-

qUKOB ,'J,.m 113:'1lCpCJ-IIIR CTcnCf/U lWpp03l1U ap!\la-

Typhl Ii TO.:BlJ.IIJ-1bl 3alLl.IITHOrO C.'1051 6CTOJ-la
 "
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PUC- 2. n P!IMCPbl 3amlC!1 lloRa3aliHii JiPU-

60pa npn UCCJIC,ii,OBamIH apr.UlpOBauHhIX 6e-

TOHlIblX o6pa31\OB C pa3Jlll'lHOii C'rencHhlO

KOpp03UU CTaJin
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[JeHb llX EOpp031llH C03:)J.aBa.;Ill .::....r;.;).lHH-

TeJIbHbII-I cpOH. CHflTble nOEa3aHH5I 30H.J.HpO-

EaIlHfl XOMYTOB Mem.JW CTe,pm.H5I:\nI BbFUi-

Ta.nHCb li3 llOI{as-a,u,U'5I B MeCTe CO:rP5DKE--

HUH C pa60'lIeH ap,MaTYip OH. TaKH:M o6pa-
"

(

30M o.npeiAeJI.5IJIO.cb Aell,CTBllTeJIbHOe nopa.-

}I{eJII1Ue apMaTYpU. 3aTeM TIO TapUpOBOlJ-

HbIM rpa1qmK3-I\I nOIKa3aHH5I nip'u60pa nepe-

B'O HJI'HCh B BeJCO'Bble TIOTep'I1 apMaTyphl

(MiI'!'CM2) H CTpOI1JIillCb 3nIOpbl CTe;neHll EOp-

Ip,03'H.I-I oCTep.m.nell.
.)J.JI5I 6o 'Iee ,lI,eTaJIb\HOf

IO n:OCJleJI,OIBaiH1Ifl

MO,)K.HO umlO.TJ:b'30iBaTb IlO1pTaT<1l1BHbIH OJJJtO-

TO[IeQHbnfl callvlOTIliJceu., n03J10JI5J.lOIll,HH. JI.ucj:J-

llJ'C'peIIIIJ,liIPOiBa'Tb EO:pp0.3oll0H>HOe nopa,m.eUHe

apMaTy'pbI no BceH ,lJ,JI:lliue JKeJIeS06eT1o:n-

nOH KOH:CTIPYKUH'll Ha MJliIIII:Ma'JIbHOll 6a3e.

DoCJIC anaJI.l13a 8'il1O.p MOJK!lIO Q.IJ;eHHTb

PO,JIb p5ltiJ,a KOIHcrPYKTHBIHbIX li 3,I{CiIlJIya1'a-

U IlO",HbIX cpaIKTOpOB,
B t.IanHOC'TlH n3ipa\ 1eT-

pOB apM,HpOBaiHll51
H 3amH'THOrO CJlO5I,

Oi.PHeH'Ta!UllH KOHCTpy.:KlJ,H.H no OTIlO.lileJUHlO

K M'CTO HThKaManpeCCKB JI Boa6me CTeneHb

af'pCeCHBHOCTll, BJ1a\I'O-ill BD3..Ryxoo5\MeHa
B o6eC[J6I.J:eHlIJ1 KOp:p0311OJIiIIOfl CT,O:H!EO:C,TH.

Ha:IIlPlnlep, CTepr}KUn 3 H 4 Y rpauB, o6lP a-

III,I.:HHOH 'K 060PY)J.OBaJH.nIO, np,oKO'P'PO,ll,IiPO-
. Ba....'1H JlO 370 I\rrj.cM

2
,

B TO 'Bp.eMfl 1{J31I{ C

npOTRBOnOJIO}]{HOH CTop.oHbI Y rpa'HIH, 016-

pam.eIIHoH K CTeH€, crene'Hb !{lqplp'03IliH

CTC1p:tKHefl 1 H 2 .n:OXoJJ.'HJla AO 160 :M:r!CM
2

.

1-1a pIrc. 4 npe"..l,C'fa
'BJI€n n.pJ1Mep Ma'CC'o-

no.ro o.6C.TJ:B.1.0B.aIHH5I C nD.I\'JoomblO I1CKti\-72

EOopp03HO.llHOrO COCT05lHHfl 3ipMaTYPbI }!{I.:-

.lJe306€TOHHbIX -KO..'IOHH cerleHtIBM 40X60 CM

B Ce'TKe 12X6 M, a:pMiupOBa:HHbIX IleTbIpb-

M5I CTep.m.,H51M'H 0 28 'MIM ,t13 CTaJIH CT5

nplH 'I'o.rrmJ1He 3amjH foHOrO CJI05I 35 .MM.

B}I,OJIb u.exa npOXOA5IT ITI,Be 'DpaiHCnOiPTep-

Hble JIeHTbI, C KOTOPbIX B 6YUE-epa BbIII'PY-

}EaeT:C5I Ten.JlblH BJIa2KHbII-I KCl. :!001HLI,eIl-

TiP3'IJ"Hfl a9!p030J1i51 B nOM.em.emll1 ,UOXoO'JI,.flT

1J.:0 350 MIf!iM3. a OTHOC.flTeJIb'Ha.5I B.rra,m.UOiCTb

B03]J.yxa co:crra!HJI5IeT B cpe H.eM .oEOJID
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Pnc. 3. 3mopb1 CTcncnu KOpp03uoHHoro nopam.cIHl51 pa60qcii apMaTypbl

)!(cJlc306eToUHbIX IWJlOHU, MrfcM2
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PUC. 4. 3mopbl CTencuu J{Opp03uOIIHoro
KOJlOHli pacnpe.n;e.UlTeJIbHOrO OT)!,CJlCIllISI

KOM6HuaTe 6eJIOpycKaJluii, Mr/cM2

85%. TCliKHe YCJ10BH51 OTHOC51TC51 K IWTero-

pun BbI-COKOarpeCC.fi'BHbIX.
l10cJIe 06cJIe;:lOSaIlli51 Ka)K oli KOJlOHIHbI

Ha OCb OpA1l'HaT a-IUO.pbI HaHOCnJIli'Cb MaK-

CHMaJIbHbIe 3Ha eHH51 CTeneHH Kapp03HH

pa60''lIeli a,p.IIaTYPbI. llopaLKeHHe pe3,KO

AllcpcpepeH:LlJHipOJ3aHO B pa3,HHNIlbIX
- npo-

,iJ.:OJIbHbIX H nonepeL iHblX
- OC5IX JJ.exa. lla-

paJ1JIe.lJ.bHble ,Hicc.1.eA0.B3IHll5I TeMnepa'fY'pbl,

OTHOCJI'TeJIbHOH BJIa')KHOCT.H, KOHIJ.eUT\paJJ.HH

a3:p030JUI, HHTeHCllB!HOCTll B03JI.Y:lllHbIX no-

TO O B TeqeHlle rOAa B pa HblXTOQKaX

nOMer.u.eHH5I n03BOJInJ10 06'b5LCHlHTb 3TO 5IB-

J1e.H.He. HanjpH:\>le.p, KOjl'OHHbl no OCll A

OprHeHT-HpOBa.HbI Ha roro-3aillaA, 11 AJUI J-!.1IX

xapaK:TepJIa 60JIblUa51 CTEmeHb KOP1>03!iH

BIM,lIS 60.'lee HHTeHOHB'HoJ'O Maccoo6Mena,

qe.M nO OOH B. CTeneHb KOpp03Hll B OC5IX

B-9. 1:>-11. 8-12. B-18, B-14 He npeBbllllaeT
20 Mor/cM

2
, OqeBHAHO, H3-3a YC'HJIeHHOH

BeHTHJI51UHIH 3Tom yqacma nOMew.eHlUI:

a9tP030Jlb MeHhwe oce)J.a.e-T Ha rpaH51X KO'H-

eTpY:KIJ;Irll.
-

Ta:Ka51 MeTO.il.IlIKa ltOCJIe.rr.O.BaHH51 n03.BOJI51-

eT oueHliBaTb COCT05IHUe LKeJIe306e'wllUbiX

ITWHCT.PY;KJJ.llli B ueJIOM, YCTaHaBJIllBaTb .Me-

CTa He06xo]l,HMOrO BOKiPbITH5I 6eTOHa ,II}I5l

JIO!KaJIbHoQrO peMOlLTa ap 1aTypbI,.l-WM.e'r.HTb

:Mepo:np,H5I:TH5I no .BOOcTaiHoB.1eHHlO KOiH'CT-

PYKUHH B Ll,eJIOi I, a Kp'OMe Toro )J,aeT Ma-

TepiHa"JI ,lI,JI5I MHoroqncJIeHHbIX Ha'yqHblX

'113hUClKannH.

06CJIegooa.B C nOMOw.blO I1CK:A-7:2 CBbI-

me 500 ROJIOHH, 86 6aJIOK, 122 n.iIHTbI ne-

peropbITJI51 o.6'beKTOB KOM6H-HaTa EeJIoPYc-

KaJIlIH, JIa60.paTo:p.H51 Bbl)J,aJIa CTpOHTeJI51IM

peKOMeH,lI,aUHI-I no Ea)K,lI,Oll IwncTpYKJJ.Hll.
I1ocu1e nO,)J,06HbIX HCCJIC1J1:0,BaHHH lI.'pyru'X

06'beKTOB 6bIJIH cHCTe 1a'I\H3:llpOBaI-IbI TeM-

nepa:TYPHo-iB.'1a1KI-IOC1IHble Y,CJ10B'H5I £j,I<!C-

llJryaTaU,'lI!l B .cp'e)J,e a3p-030JI51 KC1 H

KC1.NaCl C n03JIUHll ,KOpp031I0HHOH ,lI,OJI-
"

TO'Be-q:HOCT!i )KeJIe300eTOHHbIX EOHCTPYK-

lI,HI-I.
.oTI IeqeHO, iB qaCTHOCTH, 'lTO npH Cpe1L-

HeH OTHOCHTeJIbHOH BJIaLKHOCTH B rrpe,ll,eJIax

65-70% KOp,p03.H51 ap!MaTy'pbI B oH0p:\1aJIb-
J-IO nJIOTHO,11 6eTOH'C He oHa6mo.laeTC5I JIllWb

iIT!P,ll TO.1J:Il1;,llIIe 3aIlU-ITHor'O C.IJ.051 35 MCVI H

60JIee, a B 6eToHe rrOBbIllIeH'I-IOH ITjlOTilW-

Cl'H - npH 25 M,M.

Ul:H.p'oK:lle £o03MO)KHO'CTH l.lp,q) KaE llH-

CT.pY'MeHTa JI.JI51 .ItCiCJIe)J.OBaHl15I KOpp03HH
"

ap;MaTy'pbI .B Jl8!OO paTopnHH oHa npOH3.BoJ(-

38

nopa1KCHHH apMaTypbl 1KeJle300eTOHHWX

u;exa CMernemHl II norpY3Kn COJIll ua

CTBe OqeB'l1iJJ,IIb1, BbIeOEa5I .rr-POH3BOJlJHTeJ1b-
HOCTb l-WTy!pHbIX l1'CCJIe,rI.OBaiHllH (Ha o.!LHY

nJIUTY JI.BOe onepaT,o:poB 3aT1paQlmalOT He

60JIee 15 MHH) n03'BOJI51eT rrpO:BOJI;HTb pa-

60TbI CHCTeMaTH'lleCKH H orrepaTHBHo. CrIe-

.n.yeT rrO,ll,qepKHYTb, qTO lllHpOKO HCIlOJIb3ye-

Mble cei'l'qaC mi3yaJIbHbIe :\1eTO}J,bl H H36npa-
.-

TeJIbHOe 3IQH;:I.HpOBa!HHe He ]l,a101' OO'beKTilIB-

HOII 11HCPOP,MaIJ,'ll11. B )KeCT.KHX YCJlOSJI51X

3'KOnJIyaTa.UHH, lIainpHiMep .I-Ia X:I-I1MHqeC,KJIIX

oIIpetJ]npH5ITiH51X, :perYJI51pHbIH KOHTpO.1J.b C

oIIOMOIl1.blO HGKA rr03iB-DJlHT !i36e)KaTb aBa-

'p,UHHbIX CI1'l'yaUHH .

npe.n:JI02KeHHbIH I1IeTO)l. COBepllle.lIC1'ByeT-
C51. B .pa.s<B.HTlle np'fl6opa HGKA-72 pa.3pa-
60TaiH H HC.TIbI1'bIIBaeTCfl MOJI!HcpHU:HpOBa'H-
HbIrH I1CKA-73 (oCM. pHC. 1), II03S0JI51IOW.HH

JIapaJIJIeJIb1HO o.np.e.n:eJI511'b TOJIW.HHY 3ar.u.ii1T-

HOro CJI'05I 6e1'ona. .1J.J15I 3TOTO B cxeMY BBe-

.u;-eH ,AOIIOJIHnTeJIb:HblH reHepaTop, pa60TaIO-
Il1.HH Ha. qa.C1'OTe 8 ErLl" T.

.

e. B 06.rrac1'H,

rn:e rrpo.u;Yil{TbI KOPiP031IH nip aKT1HqeOK:ll He

iB"1HIIlOT Ha nOKaSaHH.51 npn60'pa.

BblBOl.D.bI

Pa3pa,6oTaH H OOBoeH B J1a60,paTopIHH 11

na np.OH3BOI1!CTBe QaCTOTiHb1ll .pa3H'0'CTHO-

<pepfjD:ManHHTHblH (l.lP<I» HepaspywalOIIlIliH
MeTo..l1. KOJIll'lfec.TiBeHHOH OJJ.eH:I<H CTeneHH

u

'IWpP03H:H C1'aJIb1H011 ap, WT:ypbl }KeJIe300C-

TOHlHbIX IWHC'flpYXliJHll, B OCHOBY EOTO'poro

JIOJIO>KeH'O ,pa3JIllqrre .cpepp.O:\1arnHTIIbIX
"

CBOII-CTiB CTanH II npOJJ:.YK1'OB ee KOPPQ HH.

MeTOLU. n03.BOJI51eT C nmlOIIlbIO C03,l1,aH-

HbIX ,)J,.1I51 li3'Mepemlii rr<pH,6opOB HORA orre-

paTHBHO H C ,!I,OCTaTOqIIOII TOIIHOCTbJ:O KOHT-

p'OJIHpOiBaTb .KO.pp03Homioe COCTORlme

a.pi:MaTY'pbI, onpe)1e.,'l511'b Bit]! H H'HTeHCHB-

HOCTb O'opa)Keml5I; rrpH60pbl npHMeH'fi.MLl
"

.D:J151 MaCCOBD.rO HCCJIe}J,o.BalII:H51 :iKeJIe3D-Oe-

TOHHbIX .KOHCTpyu<:,UnH.

, .

,

KaH,lI,. TeXH. HaYK A. A. EMEJIb5IHOB

Y}J, K 69.059.22

nO:epe2KAeHRR KORCTPYKJ!Hii'

Hpl1 CTpOHTe.1bCTBe Kp.ynH06JloqHblX
3JI,a1HllH B MYP IaHOIWHo:6JIaC'I\H B IIOCeJIKe

HHKeJIb H r. 3anOJI5l!pHblfI HiOrr0J1b3-yIOT T51-

>KeJIbI'H H ,ropynHOllCJiP,IICTbIH 6eTOH C KP),II-
HbIM 3CHlQ..iU-IHTeJIe:-'I !i3 r.u.e6H5I T,BepJLbIX no-

pO,ll, (ra66po, J(Iw6a3b1), KOTOpbIII HHor,ll,a

f!!.1I,IeeT BKJIIQqeHH5I cpUJI.1HTa H )J.PYI1HX Co-

rrYTCTBYlOIIlHxnopQJI. (iMeTa.n:Jla.6a3bI, cep-

neHTHHHTbI, nepIl,!I,OT.HLQbI H T. II.).
<P:UJIJI:HTbI I1eQeHT0KOro .MeCTOpO:>K.!I.etHH51

(MYPMaHCKa51 06JIaCTb), npe,ll,CTaBJ15IIOIIlHe.
C060H HeCTOH.KYIO MeTaIMopcp'Wl'ec.KYro rop-

HYIO rropo.u;y (rJ1\llHHCTblH CJIaH-eu) TetMHOro

H TeMHo-ceporo IJ;BeTa, ilJIOTHOCTblO 2700-

2800 Kr/lMs Xapa'KTClpH3Y:J:O'DCfl 3HaqU1'eJIb-

HbIM co.!(ep>KaH'HeM JleIIlaJ(HblX 3ep'en C

ITIPOCJI'OH'Ka' 1H pa3.JIH-"-lHb1X npnMeceH, B TOoM

tIUCJIe KpeMiHe3eJMa, ,PY.!L'HblX BKJIlOlJeHHH

cepiHuCTbIX cOe.l1.HI-l€\HHH, yrJlUCTbIX Beme'CTiB

II T. II.

Pe3YJIbTaTbI XHM1UqeOKHiX H:OCJIe.rr;oBaiIIIlIH
06pasJJ.oB cpllJIJIHTa, iB351TbIX li3 Kapbepa H

ilI3IBJIe<lJeHHbIX ll3 nOBpe>KAeHHbIx 6.rrOKOB,

npiHiBOA51TC51 .B Ta:6JI. 1.

06paw.ae1' SHH!:-..mI-LUe EOJI'll'[IeCTBO B CP!iJIJ1H-
Te cepbI, IIleJIOLJelI (4,9-5,4 %) II yrJIIHCTbIX
.B eIIle,cTB (iIW.:rI. 6:-7% ) .

.oolII.ep.)KaHHe cepbJ, IJ)peur,C'fIaBJIeHHOH B

OCHOBHO,M cepHIlICTbIIM.1f coeJJ::liiHeIUI51MH )Ke-

JIe3a H HHKeJI5I, ii-I3IM'( IH51JIO'Cb OT He3Haql1-

TeJIb'HOrO (0,1 %) LI.O 6o.JIbllIOrO (10-19%
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PHC. 1. }J,eclJ0pMau;Ul! o6pa3u;oB clJUJIJlHTa
B npn COpOU;JIOHHOM YBJIa1KliCHHH

a - rrepBbltl: 06pa3el.'(; 6 - BTOpofi o6pa-
sel.'(; 1 - no )!,JIHHe; 2 - no IlIHpHUe; _3-
BCCOBa51 BJla)!(HOCTb qmJI;!H,Ta W B
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nCb- HM. KyqepCHKO)

KpYUHosepBHCToro OeTOHa C BKAWqeBUeR IpUJ\J\HTHoro l}Ae6uSl

:3(3). KOJ1iW'leCTBO paCTBo.plJDlOrO Kpe'M'He-
-;:':113 S ctnuulwre ,>:(o.cTHra.-IO 62,4 M 'G:d.O.1.b/."'I,
 :-o oBH,!J,eTe.'lb:CTiBYBT 0 ero peaIUJ;nOHHoii

--

 ::1OCOOHO.c11ll.co w.:eJIOQa:1-IH.

DpIH'. xpaneHHH o6.pa3UOIB CP'HJIJIHTa B

303,1,YUIHO-BJIa>KHb1X YC.'WBlUIX C OTI19CH
-

:e.lbHOll BJI3,)KHOCTblO B03J1.Y;X3 95-100%

:1 TeMnepaType 20-25"C cop6L1,nOHH35I
B.la)KnOCTb 6bI.;rla .pa'BHa 0,3-0,35% no Be-

cy.
TIP,H nepii1O"QiHilleU\lm.i COp6U'HOHH0}1 ys-

-W}KIHeUIIII H cy:mKe o6:pa3UbI HonbITbIB3.TJ:H

3Ha'[I\IITenBHbIe }1.eCpop:MaUlI'll rrYQeHH5I II

yca,ll,KlI (P'uc. 1), KOTopbIe ,lI,OCTHTa.TIH 2-

10 )''II),Ih,L JJ.ecpop,:\>lau,Ru oop a3HOB TIO JI,J1ilI-

He, ,mupHHe H BbICOTe ObIJIH pa3HbIe H npH

KO."'Ie6aHII5IX BJla:>KIIOCTH H3 'IeH5I.'lHCb Heo,n:-

H03Ha:qHO. DpH cyrnxe OTMeQaJ\IHCb OCTa-

'I'Ol.JIHbIe JI:e(pO;pMamnr !LO 3-10 MG,'I/,}1.
,DO.;Ibma51 Be.'lWIJUm II l1epaBIIo,)"1eplH

1ocTb

Ha,6yxa!H'II51 (P'lIJI.l:IHTa npH y,B.;IamHelH.HlI 5IiB-

.TUleTC5I O,lJ,HOll 113 nplIQmI 06pa30BaHlI5I B

--

oeTOHe T.peIIJ;IIH.

Llecpop-:\'IaIU1JII rrpH3;\1 1I3 .KpynHonoplICTO-
ro 6eTOHa MapEiH 75 Ha cp.H;I,;JIITlIO;\1 IIJ..eo-
He npn 1WJIeOaHH5IX cop6unOHHOlI J3JIa)I<:HO-

C.TH B TeQeH,He rO]J..a IIOKa3aHbI Ha pHC. 2, a

(!IIplI3'MbI V, VI II IX). I1:p:lI 113.:\IeneHIIll Be-

COBOlI BJIa!)KHOCTH C 0,5 ;XO 6 % .!I.eq)Op 1'3-
UlI1ll 6eToHa COCTaB.'l5IJIl1 0,5 ;\i;}l/''11. 3 3mIC:U-

MOCTb BJIaLKHOO'HbTX .n;e(i)Op:\1aUi!1fI (s'w)
__

u

1KIpY,nlIOnnpUCToro UCTOHa OT BeCOBOH

\BJIa}!{olWCTH (WE) nOKa3aHa Ha pl1c. 2, 6.

TIe.p.Bble TpellJ,'IIHbl B CTeHax }K:IIJIbIX II

'lIp.oMbIllI 'IeHHbix 31LlaUlIH S JIOCC.'IKe HnKe.'lb

J'! r. 3aIIOJIHpHbI-H 6bIJI.H oO:HapY:>KeI'IbI B

1967 r. "Jeipe3 2-4 rOlLa nocne B\Bo,aa o6'b-

e:KTOJ3 B 3KCIIJIya Ta.IJ.:!1l0
1

. K 1972 r. "IllC,Ji'O

rrO:Bpe}K]J..eHHbIx 3JJ:3Hl1:H npeBbIOHJIO 50.

[ GilL IllHlllKllH A. A., DUTpOH M. CPo CJJy<ma

nonpeJK,lLeHHH KPynHosepHllcToro H lll.iIaKOBOrO

6eTo.Ha B CypOBLIX K,ilHMaTH,<IeCKHX YC OBH5IX H

MeTO,lLbi er.o .BOCCTa.HOBJIe,Hl'!5I. AHa.iu3 npH'I!tH

aBaplifi II rIOBpe>K,D:eHHi:'! CTpOIiTCJIbHblX KOHCT-

PYKI].HiL CTpOllH3,lLaT, 1973.

Ta6.zul.{G 1

XliMll<IeCKHfr COCTaB B %

5 06-

nOTepn 11\aH

06pasllJ>I <PllJI.Tn1T3 npli 1\20+ B nepe

npo- 5102 FC203 Al 203
GaO MgO +Na2O CT.1eTe

KaJIH- Ha

BaHUH 503

H3 rIOBpC>K,r(eHHoro 6CTOlia 6JIOKOB . 7,12 31,78 11,17 9,37 21,13 4.46 2,31 13,02

To >Ke, C npn3HalWMH nOBepxHocT-

HOll KOpp03HH . . . . . . . . . . .

- - --
- -

- 5,41 10,46

113 pa3pyllleHHoro 6CTOHa . . . . . . 6,2.1, 44,19 14,1 - 20,5 4,8 4,2 10,17

113 Kel bcpa . - - . - . . . . . . .

- -
-

-
- - 4 57 19,2

p -

Ta6/luqa 2

lvlmHl -

Ma,ibHa5I

PacKpbl-
npo'lHOCTb

Ce<!e - BccoBaH THC
6eTOHa

KOHCTPYKU,lU! 8JIC:'1CHTb1 HHe, BJIa>KHOCTb, TpC HH,
COCT05Jrme 6eToHa no nOKa-

CM % MM
saHliHM

cK.'IepO-
J

\
MeTpa,
KrclCMz

BnYTpeHHlie liS TH - KOJIOHHb1 40X40

)j{CJIoro 6cTOHa,

,\,=2200 KrlM3 f1JIliTbl nepeKpbl- 22

TliH 1-5 3Ta>Keii

J1ecTHHT.1I1ble Map-
-

. lllH

npO,r(OJIbHble li no- 30

nepCT.1HblC CTeHbl

HapY>KHbIC li3 T5I- EJIOKH u,OJwJIeH, 60

 eJIoro6eTOHa, CTCH nO,r(BaJIa

,\,=2200 KrjM3 nJIOTHLle
To )KC, I3cnY'leH- 60

Hble

HapY>KHbJe li3 EJIOKH npocTeHotJ:- 60

KpynHonopHcTOro Hble

6cTOHa, '\'3=1870-
1980 Kr!M:1

0,7-2

0,6-1,3

0,9-1,3

0,6-1,3

3-5

0,05-0,5 ITJIOTHblfi. BblCOJIOB

HeT

To  c

150-200

200-300

200-300

200-400

100-150

OrCyrCT-
BYIOT

0,1-0,3

0,1-1
'.

»

»

2-3 ITJIOTHblfi. 6eJIble
I3bJCOJIbl

4-12

(Hapy Hble
CJIOH)

5-6,
paccJIoc-

HliC

OCbIn3Hlie noncpx-
I10CTH. PaCCJIOeHlie

Ha rJIy6lIHY 10-

20 CM, B CCpC,II.MHe
nJIOTHbifi
PaCCJIOCHlie n3

rJIy6uHY 15-20 CM,
nYT.1eHHe
ITJIOTHblfi, IJblCOJIOB

HeT

50-75

5-6

(HapY>KHb1e
cJIon)

0,6-1.5
(IJHYT-
peHHHe
CJIOI!)

3-6

]J,O 1

CTeneHb nO.BpeLKt,Il;eHI15I CTeH, uOKo.rrefl,

rrepeKiPbITHf-I II JL.PYr.HX KOIHC PY:KH.ulIBceIi)l<l

6bIJ1a CB5J:3aHa C BeJIIIqHHOH, ,lI,JIIITe.rrbHO-

CTbID YB.rra}KHenH5J: 11 xapalKTepOM paCTIpe-

,D,e.fJCHH51 BJ1a}KHOCTH no TOJIIIJ..IIHe KOHCT-

IPYKUHfI (Ta6JI. 2).
¥I3 Ta6.!I.H.Ubl BH)];IHO, "11'0 KOHCTipynm:lIllI,

f UWTopble HaXO.!I.II.fJHCb B CYXIliX YCJIOB1UIX

(BHYTpeHHue CTeIIbI, .KOJ}OHHbI, nepeEpbITII5I

H T. n.), T. e. KorJl.a B.'la>KiHO:CTb 6eTOHa

(0,6-2 % no Hecy) 6bIJIa MeHbille iBepXHe-

ro npe)J.eJ1a CO.p6IJ.HOH.nOI'O YSJI3:>KUelHH71
(WB =,2,5 . . . 3-%), WMeJII1 He3HaQI1TeJIb-

HHe nOiBpeJKJI,elIII5I B mI)J.e pe;,rr;KllX HeCKiB'03-

HbIX TpeIIJ..HH C paCEpbITl1eM ,lI,O 0,5-1 MM.

IlpH3IIaKU .lWpp03lioll 6e1'OHa mIll ,pa3.J10:>Ke:..
H.H51 rp,IIJIJUlTa B nux CJIYQa5l'X OTCYTC'IlBO-

\BaJ\ll. CTpy,KTypa 6eTOHa 6bIJIa nJIOTHa51 II

npO"IHa71. MHIIHMaJIbHa71 npOqnOCTb 6eTOHa

no, )J.aI-IJ1bfu\1 WI.ap.noro OOCJJe)J.OBa,u,H51 6bwa

lIe HH)Ke npoe:KTHOli. KOHCT1p'Y1KUHH, Il°tLl-

BepraBIlIIII6C5I CHCT6MaTlfQeCKOMY J1  JIH-

Te.J1b'IlmlY ynJw,JKlHeJl,lllO aT1Moccpep HbI 11III

ripYiHT>OBbI'I\o1II BOJJ,aMIH (Ha:pY:>KHble C.TeHbI ,

IJ.O!KOJ1iI1, CTeHbI nO)J.BaJIOB, cpYII,lI,a!r.WHTbl H

T. n.), .B.'la)KHOICTb 6eTOlIa .KOT'OpbIX (IIIJIOT-

oHoro 3-5%, s'c:nyqeHHo;r:o 4-12%) 6bIJIa

3Ha[IHTeJIbHO BbHlle se.pX!H'er:o n,pe.,n,eJIa cop-

6::J:HoHHoro y.BJIa:>KHBHll5I, lIiMeJI'H 3HaQIlTeJIb-

Hble IloB;Je}K',J,elIIH5I B B'l'IiIJ,e TpeIIJ..HH c pac-

Kpb1TIIe:\I ,J,O 10---<15 MM, nYQeRH5I II pac-

C.1.0eHlI5I 6eToHa. I1YIIelllle II pacC.JIO\3H<lle
oeToHa Ha r.1.y611HY }1.0 10-.20 CM Ha6J1lo-

,lI;aJIIICb B HapY:>KHbIX CJI071X CTeH, nO,ll,Bep.

}!{eIlHbIX 3HaQIITe.lbHoMY YBJI3>KHemHo. B

MCCTax rryqeHH5I 'CTp')liKTYlpa 6.eToHa

6WIa nOJIHOCTblO pa3pyrneHa IWP-

p03lIeH II MOp030M.BeToH  erKOpa36HpaJ1-
C51 II o.chliIIaJICfl npH y,ll,ape. B OT)J.eJIbHbIX

CJIY"Ia5IX pa3py.rneH'IIe UOKOJIbHbIX 6;roKoB III

6.'IOKOIB IlOiI(IBaJIb'HbIX CTeR npllSe.J10 K aBa-

plHllROMY CO:C'I'05FHH.lO 3iL(a:HHfI. 3Ha'llHTeJIb-

Hue nOBp'e2K,.l1.BHH51 B BR,lI,e TpeIIJ..lliH C pac-

I\ipbI1iIIeM JJ.O 3 6,MM B II!pO'CTeHO"lHbIX 6JIO-

Imx II ,lI,O 10-d5 MIM B no.rr:oiKOIl'HbIX 6JVo-

'Kax BOSiHliIK aJIU cnaPY*H BCJIe)];c.'IlliH 

iII:YQeHIH5I 6eToHa H3 fJIy611:HY 1/4-1 /3
TOJIIll.JIHbI CTeHbI  p!H'c. 3). BJIa:>KHOCTb 6e-

TOHa KOJIe6aJI3'Cb OT 1,5% JIeTOiM )J;O 6 %
3Hi:\wf-I 'H BeoHof1. HCTOIfHllKOM YBJIa>KHeJI:H5I

'IIaiPY1KHbIX CJ10eB CTell flBJI5I.JIllliCb ,lI,O>K,lI,e-

Hble II TaJIbIe BQll.bI, a T3iI\j:m:e KOHll.e!II-CaIJ,lIill

nalpoB BOll.bl, LI!Hcp;(j:)YH.l!iII'PYlOIII.HX LIepe3

CTeHbI .B nep'HOUI. OTO:lI'JIeHll5I.

iBHY'Dpe..."IH715I QalCTb HapY'mHbIx CTeH. EO-

Topan HaX'O.,lI,llJIaCb £ 30Re ne.60JIb.IIlOll

B.,;"'Ia!mHo.cTH (0,6 1,2.%), I10rvreJIa He3HaqH-

TC.TJ:bHbIe nOBpe>K'1I.emm oeToRa ,B ,BH)J.e .pe"n;-

!Kil'IX T,peIll..lIiH C pa1cKpb1THeM )];0 1 oMlM Ha

fJIy6llHY 1/5-1/6 TOJIIlI,ill:HbI CTeHbI. BleTOH

'HiM,eJI BblCOKYIO Ma'pOq'HYIO Il!p01J!HOCTb npH

C:>KaT,HH (RItyc;='54,..130 KPclc-M2). AHa-
JIJI3 .n.3H!HbIX Ta6:1]:. 2 ,C:B%II.BTeJIbCTBye.T 0

TOIM, lITO 6eTOJIHble KOHC'fIPYKUU11I C q:>11J1-
JIHTHbllM III.e6HeM HMeJIII nOBpe1K,lI,eHH71 B

Tex CJIyqa5I'x, KOriL(a BJl3'>K:HO:CTb 6eTOH3

6bIJ.Ia Bblrne BepXHero TIJpe,ll;eJIa COp:OU'Uo.H-
H'OPO YB.TJ:amHeUll5I (wE =2;5.. .3-%), npll

KOTOpOM B IIOp3X H KanHJI flpaX rr05IBJI5l-

'l
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!:f Jra:JfCHeHUe CYWkQ ySnU:HCHeHUe

BecobaR
B/lQJlCHOCTb ao 4 ao 1 ao 5-6
Ws %

PlIC. 2. BJIa1KHOCTHWe ,[J.c.popMaLl.Hn KpynHo-
nopncToro 6cTOHa Ha .pllJ'IJIHTHOM ll.(e6Hc

npH COp6n.HOHHOM yBJIa1KUeHnH

a - np.n rrepllO;P;lli'IeCKOM yB.TIa2KH€I!iMH M cyw-
Ke: 6 - 3aB'WCMlMOICTb .n:e<popMa HH OT Be-co-

BOH Bna>K:l!OCTH 6eTo'Ha

eTC;5l CBo.6oJLIla5I BO:.TI;a. IlpH 'o!6CJIe.n;OBamNf
O'll:\H I[IaJIHCb TPH xalP aaerepHbIX .BIHJI.a II 0-

o

.B peLK'.;:r,eHJiH.
P'jlfl nepB020 euaa 6bIJIO xapalKTepHO

II05IiHJIffifIHe ,paD:IraJIblHbIX TpeIll.iHH, .KO'f.OpbIe
H03RHKaJI'H npll 06'bCil'l1iHO:M pa'CIII:lIlpeHHH
(nyqeHHH) 3anOJIHHTeJI5I ( HJIJIHTa) H no-

5IIBJIemUr .H0-Boo6lpa30BaH.Hll B BH.n;e JIOpOIill-
Ka 6e.'Ioro D:BCTa Ha era KOHTaKTe c ne-

.:rvreITIl1Il'bFM KaMIIeM. Ilpn 9TOM n;eMBU11IIbIll
iK8IMC'Hb COIX,pa'H5I 'I BbICOIKYIO ('Ma:pOqny.IO)
npOGJHOC'Tb. . 3anOJIH-HTeJIb :HiMeJI cJIa60e

OlJ,oelnJIeRH€ c pa.C"I1BOJPOM H JICnKO O''I1.LLeJI5IJI-

C5I. K:p  mHbIt'I rn.e6eHb 6WI pa3:pymeH 1Joa

rJIy6Imy 3-5 MM, MeJIKHll rn.e6eIIb 6bIJI

pa3JpyrucH ll'OJIHOCTblO (IPaJccJIoeI-ure na ./Ie-

u{a\ITJm) .

Xm,MIT[IeClI<HH a:HaJIlH-3 HO!Boo6pas-OBaIHIHH .II

n;eM-CiII'THO'rO !Glr:.\1!II5I (T<1I6.JI. 3) TIO,Ka'3a.r1
0

o OJIbilloe cO,}] ep->KaHHe IB fLHX Il{eJI-D;l[eH

(1,44-3,36), qTO, npHHH?fa5I BO BHHMaHHe

peaJK;D:UOHIIYIO onOCOOiHOCTh 3aJI1O"JDHH:Te./I5I

co rn.eJI04 aC\1TI, 5IIBJl5IeTC5I npU'lrn.HOH
-

Il{eJIo<q-
iHo,li J{lQPP.O'3HTI 6eTOH'a. .I1P'lI 'PeH'T.f'eHOICT,py.K-
TYPHOM aJHa..lIH3e B HOIBO'oopa3-O'B-aI-IrJI,5IX na

u{'OHTaKTe rn.€,6H5I C ,pa:CTBOpOl\i 6hIJI 'o6na-

p'Y)KeIl C}I.'I'liKaT H a1'1plJI5I Tlma a2Si03, KO-

TOpLill 5IIBJI5I.e'I'C5I xapaKTepiHbIIM .npOJJ:.YKTO. l
3TOJ'O B'H.n;a KOP-P'Q:3n.I1. COille'P)l{aHHe cepbI
(S03) H:3MeH5I.TJOCh m 2-3 JJ:.O 13,5%, npn
3TOIM B03M01KHa cYJIb!fJanIa5I KOlpp03iJUI 6e-
TOEa.

Ta6/1uqa 3

Cop;ep1KaHlIe, %

MecTO oT6opa npo6bI 1l\enolIefi
Na ZO+I<20

cepbI B ne-

peCqeTe
Ha 503

HOBoo6pa30BaHHSI Ha KOH-

TaKTax sanonHHTenSi

( HnJIlITa)c pacTBopOM
IJ;eMeHTHbIH KaMeHb

3,35;
1,45

1,65:

3;
13,5

W

P'Afl BTOp020 BUaa nOBpeJICael-tUR xapaIK-
Tep.HO qaCTWIHOe iHJIH IIOJIHtOe ,pa3.pymeuIHe
neMeHTHOro KaMH5I. EeTOH 6bIJI nOJIHOCTblO

'pa3p-YiIlICiH, JIeIlKO pag;6npaJIJc5I HJIU OCbI-

ITa.iTC5I iB .BH eIIIO:pOillKa.
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PHC. 3. 30HbI nOBpe1K)1,eIlHH 6cToHa H KOJIC-

6aHHll 'Bna1KHOCTJI W 3a ro)1, no TOnll(HHe
B

H HapY1KllbIX CTCHOBblX onoKoB H3 KpynHo-
nopncToro 6cToHa

1 - 'BJIa-mM'OcTb; 2 - 'IlO<Bpem)1,eHiHH

X,lliMIH,qelJlme H peiH"T!'JeHOC'Ilpy,KTylpIHble H'C-

CJIeJI,OBaHH5i IIOIIW!3aJIH, qTO jnp,H'lJHlH0I1
pa3.pymeHH5I I eMeH11HOtfO KiaIMH5I B 3TOM

CJIyrq:ae 6bIJIa CYJIH.cp:a T.Ha5I KOp,P03Jli5I. B

npO:ll;YKTaX pa3jpYIIIe.H\H5l 6bIJIO 06HalpYJKe-
HO 60Jl:blIUoe iKOJIH-'lIeCI'1BO riHJI:p'OCYJIbI!fJoaJIolO-
IM'llrHaTa KaJIbIJ.U5i. 06:rn.ee .cOJI.elp;1KalllHe Ce-

pbI B np0JI.YIKTaX pa3pyrrneIHH5I ,UOCTlfJ:.raJIo

13-U.9% .

TpeTuu BUa nOBpea aeHUa 6bIJI -BH3ffia 

fiViOlp03HbDM .nY{!CiUIJI.eJM J3JIammo.ro ,6e'f'oHla Slli-

MOH. 3TOT Bll,ll, nOBpe>K,lI,eHHH 5IB.rI5IJIC5i

.BTOPUtIJHbIIM, T. e. CJIe,ll,'CTB'HeM npeJ{Ba.pn-
T€JIbHOTO pa3'pymeHH5I (Bon'Y'4.HBaH.H5I)
6eTOHa XHIIIlflIeCIWH JmpIP03.Hell, !ll'TO y.BeJ1H-
lJIHBaeT BJIaT00MKO!CTh .6eTOiIla H Cnn>KaeT

e,ro .MOp03oCTO:i:DK Ci.-C.Tb.

J1.3!BeICTHO, '-lTO CYJIbl!fJa'NIa5I II Il{eJIO:qHa5I

iKOppD.3HiH ITipO'TeiKalOT Me JIe.HHO iH C\.lO[')'T

IlLp'OtIT.OJII}KaTb'C5I r.!l.J1HTeJ!blHoe iBlpeM5I.

IE CB5L3H C 3THIM .B 197il-H9J2.r.r. sa He-

OK{)JIbK'HX : PY.IIH'06.JI01.J.'HbIX ..lLOiMaX, HaXO;'UI-

Il{HXC5I B 91KC:llJIyaTalQ.HIH 6..,-:8 JJ:eT, npOiHO-
:IT!HJIo.Cb Ha'TYpiHoe HCCJIeJ]".O'BaHUe .n:H'H'aIMHKH

IKO!p1p03-HOHHbIX npolI1;eoco.B BO Blpe?':IeH:H
('Pa3IBH'llHe, saTyxaHiHe, ,cTaJ6Iml-I'3anH5I). He-

CJI€(.QOBaHue oCYIl{eeTIB.'I5IJIOCb TpeiM5I CIllO-

'oo-6aM'H: a) H3IM-epeHlre l o6rn.ero iPaCllLHpe-
H,H5i S.n;alHHll C nOIMOI.LI.blO TeO)LOJIUTa; .6) oa-

peJ];eJIClHiHClM JLe. op,lImu.HH H paCKphI1llI5I
TpeIIJ:HiH OT!iJ;eJIh'HbIX 6 1OKOB;B) H3YQeH:HeM
'PnCTa qn.CJ1a 'f'peIIJ:iHlfi Ha TIOJ3epXHOoC'l1lI H"a-

o

PY1KlHbIX CT€IH 3J{aUHH.

P.e3YJIbTaTbl Tea.n;OJIHTHbIX ll3MCipeHH'H
,paOillHlpeH'H5I CTen .lI!BYIX ll5:ITH9Tar)l{HbIX 3,I{a-

iI-IHl! JLJIHiHOH 54 I1 74 1M IIQ;KasaHbI Ha ,p'Iic.4
(mo.cJIe OTJJI.eJICiH'H5I TCI:\IITIc<paTy.pHhIX II

iBJIa.>KIHO 'llIIbIXr.!l.e!fJopIMa'I..J,HH).
,3a !I. B5ITb Il\1€iC5IJu.eiB Hal6JIlOJL€JIlHii .J}lHUa

3-.n:aIlIHH B ypo.Bllle 3--4 9Ta'>KeH YBe.TUlJH-
JDaiCb II a 8---'10 MM, I1JIU Ha 1 0-13 -:\1,:\1 B

rQ,ll,. Tauwe pacillupeHHe OBH}J,eTe.1bcTByeT,
'I.lTO KOppO.S'!10HoHbIe tiI'poOlIJ,elCCbI is oeTOHe 4C-
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PHC. 4. PacIllHpeHHe HapYJKHblX CTCH mHJIbIX

D,OMOBII3 KPYUHonopHcToro 6eTOHa, BbI3BaH-

HOC XHMJI'ICCKOH KOpp03HCfi 6CTOHa

a - .AOM ;lI.J!IHHO}!: 74 M: 6 - .AOM )1,JIHaiofi
54 M: 1 - 3-11 9Tam; 2 - 4-fi 9T-Rm



 -3:leT 3KOIIJIyaTalJ;lliH gJ1.a WllH He

_-:-Z:.l1!Cb ,R .nP0}:lO.,,'DKalOT HUTCUIC,J1BHO

.:::=O:::T:,C5L 3TO nOJI.T.Bep)K }:laeTCH TaKLKe
-- :::.Ta m H3' 1epeJlLHi'I ,ne<pOip:MalI.iflH

-

_ <:rapyJKIHbIx CTeH H P'OCTOM 'ImC.'1a

-

.=-?- 3a IIX nOBepxlHoCTHX.

:::. -0.1 paClliHpCIl'He (nYQCIl!He) 6CTO:Ha

:-:.:=::: ."IO 1,5 .M!M/rM, pao pbl'D"He 'DpCIlNfII
_

=--:: :I.-IOCb LlO 0,5 'MM. OJ,QHa:KO He Bce

_ --; :IcnbITbmaJIH paCillHipeH!LC. 113 CC}1:H

--'3.ibI-IbIX 6,JIOiKOB pa:CUIHpCHlle
6CTOHa

::: -:::FleHHe KOJlH'LJ€lCTiBa 'DpellJ,ll:lH lIai6.'l1O-

-

 bTO.;IblKO .B .n::BiYX. 3 a roJ1. LJ'liCJIO T1pe-

_ ';.fa CTeHa,x 3'J1.aIIIIHH y.neJI,wlll.'lO'Cb na

- 2%('Ta'6.'1. 4). 06uJ,ec KOJUiLJCC'DBO

_ _

p.:-K;;eHHbIX llpcIlN1HaM!I1 6JIO:JWS 3.a 7-

___. 3Kc.n,JIY3'Ta-u'llH 3J{aHHH Ob1JIO :paBIIo:
-  -:-eHO'N-Iblx 6,;'10:KOB 24-45 %, ne:pe!\1hI-

.hiX 10-20%, nO,!I,OKOH'HbIX 10--40%.

 -23Y.ibTaTbI II-IaTY'piHbIX,
XHMiHHCCKHX II

_ _ :TCHOICTPYK'f'Y.pHblX H!CJIe,!I,OIB aHiHi1 IlO3'BO-

_
_ -C!{eJI3'Tb CJIEJ.AYIOIIJ,;He UblBOJI,bI:

. OCHOBHDH n,p}Io[UHIOH ,noBpeJ! ,!I,eI-lili'H ,6e-

-=.!-bIX IKOU.CTlP Y.KilI..Hf1 5IiBJIHCTCH .If:CnOJIb3'O-

=__e <pllJIJIHTHOrO llJg6HH, KOTOpbltI o6JIa-

::._ -T 3Ha'IjJHTe.'lblIIblIM o6'be:\1.HblIM paicmltpc-

_=:' .1 npll YiBJIaJK.HeHUH, IpeaKUlloHHOH ono-

-
-

:-:mCTblO 'Co llJ,e.IJOq.a:MH lI.eMeHTa, 60.lJb-

_
 !cO}:lep>KaHlleM cepHHcTbIX COe}:lI1nCHI1H,

:-opbIe 5lBHJIHCb IIp.rrrrIHIlOll xm.mrqe.oKoH

-., P03HIH;U C"IIHJKe:H'H5I !lWIp'030CT.OWKOCTH
--70Ha.

:'J I1iH-TCllrCmnlOcTb llOB'pe.)K,J1.eIIHH 6eTo,H-

:"::x KOI-ICTPYKUHH X!IMll'-IeCKoH Kopp03llell
Bcex c.IJY'W'HX B03pa

ICTa,JIa co CTeneoHbIO

;;."IIfTe.1JbIlO-CTblO YiB.lJaLKUeHH5I 6eToHa.

Ta6.n.ULja 4
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TIp0l1,elIT
nonpe}K-
ACHllbIX
6J10KOB

U.'lOKH

)l(UJIble 1964-

::\oMa 5-6 1965 rr.

3Ta}Kdi,

L=,54M

3 TIPOCTC-
lIOtJHbIC
TIepcMbI-
tJe'IHble
TIOjl,OKOH-
HbIC

lJ,OKOJIb
-

HblC

I1pocTe-
HOtJHble

TIcpeMbI-

'IC1J:HbIC

TI0AOIWII.-

HbIe

lJ,OKOJIL-

HLle

13 24
1 11

4 14 10

}KHJIbIC 1963-

::\oMa 4-5 1964 rr.

naR{en.
L = 34 M

2

8 16

31

\
-

34 44

7 21 14

14 33 19

\
22 34

HaJI'6oJ"Ib:lll!Ie IlOBlpeLKIJ1.eH!I5I
H;}Ie."I'll :K'OJI-

:TPYKlI.lloI1 , cpe,!T)-I5IH iB.lJa:anrocTb KOTOpbIX

:lpe'Bhlma..JIa 2,5-3%. KOIHC'DpYKll!llM,

3.1 3 LK,HOCTb KOITOphIX 61>1.'1a 'Menbme 2 %,

:Bi!IC.IJ He3Ha.II.HTe"1b-IIbI-C IIO'RpeLK.ILeH-H51 II

coxpmUf.1UI Jlo:CTaTOQH1YIO HecylH'Y'lO en;)-

co6n.o,eTb.

3. Do ;r:aiIIHbD'l H3TYPJ-lbIX 'll3'MeJpeJ-Hn'i XI1-

C\_!IqeOKaH ,KOIj),P03H5I 6CTOIIa qCpe3 6-8 .1eT

"'K2n.rryaTa'I.I:JIH 3!: aH11'i:J IIp'O.'J,O.JDKa.'18 HIlTeH-

:::l:mIO pa3!BHBaTbCH 6e3 BR;:unlbIX IlpH3Ha-

:-:OB 3a Tyxa,HHH.

.

3apy6e>KHblM onbiT

I'(mK. P. H. KAPAJlOB

y.n K 691.87:691.618.92

CTeKJ\OBOJ\ORHO
B KaqeCTBe apMaTypbI

8

AHf.lH-rH0Ka51 qJHpli\'Ia «Fibreglass Limi-

ted» COB: o!eC'f.HOC :1J:Pyr!I)o!lll opraHH3a.lI.H51:\:I:H

niPiI-D,leHH.lJa .B Ka(qCe'f1B€ alpMaTy'pbI lJ. IJH .lJer-

1('llX ap,:\WlI.e}ieHTIlbIx KOIJJCTpytK,lJ,oIfH CTe.K-

JIHiHHoe nOJI-DKHO «Cern - ,filL», !ICiITO.lJb3'yH

ero CTOWKOCTb B03,!leHC'11BHlO CH.'1bHollJ,e.lIOLJ-

HOH cpe.)J:bI, C03.l1.aBaeiMOH IIOpT.IJ8'HI,'J,lI.€Oi\'WH-

TOM.

'Alp'l\-1ll'pOBa'HBbIe CTelK.'lOBOJIO,KIWM TonKO-

CTeHHbIe .KOHClIPYIK'!1.H.H 06JIa.n;aIOT 'BbICOIWii

IlPOq'HOCTbIO.
B np-DlI.eOce llX !I3:fOTOiB.;-reHJ151

CTCKJI'O'BO.rWKHO «Ccm - 'FIL» IIClpeiMeUIoH-

BalOT c .lJ,e.MeHTHbIM IP3JC"T.BOlpOllI. I13;Le.i:H51

ej)Q'p'llYIOT pa3JIW.JHIM.m cIIO'co6a.:\m: ."IHTb-

eM, neHTp'U<p.YfiI1IpOBaH.HBM, np.eeCOBaHH :\I,

BnpUIOKH.BaHlleI\I B cpO.p, IY no;!, ;;as.leHlle:\L

npn 3TOM ,:\wrYT 6bITb IIO.1YLJeHbI Ka.!{ n.10-

OKUC, T3IK 11 npo<pH.'lbHble ll3J e.IJH51 (p.uc. 1).

IB npolI.ecce O,IlbITHoro np'oil13,Bo;J,cTna

Ilo;I.:6H'P a.IJHC!> IIO,)1,XO:Amn.erlo Ka:qleCT.Ba ue-

:\ICBTb! H namO.'lHHTe.IJH, -on'I'H.Ma.lJbHOe BIll,

a TaKLKe opral1l'H'lJe01<iHe ,IT:06aBKH ,}:LJIH CIlH-

LKeH!IH .KO,JIHlLJe'CT:B3 BO}:lbI H YJIyqrueHHH

y.;I.:o60ytKJIaJ1.bl'naeM0.C'T.ll c. reClI. Kp0:Vle TO-

ro, Oinpe;-:LeJ1H.'lll OfIToHIl\Ia,TlbHYlO .IL,l1iHHY BO-

.'lOKOn, J1X ,A.llaIMeTipbl, a TalKLKe 'KD.'lli'ljCICT-

BO CTOK.JIOBD.'lOKHa, B'BO!Lu:vroro B ueMeiHT-

IIbIH ,pa.CTBO;p.

KalK ;rr{),!<a'3a.'lH llCiIIbIT3,Hll51, pa3pymCiHHe

apl:\wne1IeiHlIIIbIX
3JImleHTO,B JIponcXO.'J,.HT

II-PH IBI'u6c, a He lllPH ya pax,qTO mvIee'i
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PIIC. 2.

MeCTO y 60JIee xpy.mwro 6eTOna. HOc.JIc!.rr.O-

BmIHH JIO OIIpCJLeJIeH:!IIO paS.IJ,JIlJHbIX OBOIR:TB

HOBorO MaTep!IaJIa
He 3a'I-\:OHlJelIbI. HeJlb3H

elUe IIO aHaJIo.rUll peKmIeHCI.OBa"rb alp. .m,po-

BaHHe CTe'KJIOBO.IJ'OKiHm'l 6eTOHO!B, TalK Ka!K

pa60'rbI B 3Tml HaITIpaB.lJeIIHH TO.llbiKO mra-

Hllip yIlOT'C51:

o;:CHalK0 BbIHB.IJCi1'lII-IbIC IIO,llQoLK!ITe.llbHbIC

cBoi}CT,Ba apl\-lOueev1eHTa n03B-DJiHlO'T YLK....

cef-rlJac Ji,cn0J1b3013aTb epo )1,JIH 06.jJ,H!l1,OBIKH

<pa!caJI.OB 3,rr,aHlloll (ip!f.C. 2), B <<'C3H.!I.B.uLJO-

BUX» na"He.IJ51X, IlpH J-I.3-I'OTOiB'.lJoC'ILHH OKOlI-

nbIX pm'I, TiPy6, B KalLfeCTBe 06.TlllII.O\BIKIH

Ka1-Ia.IJO:B II 1. JI..

B 6y...'ry'1l(0)'l 3T'OT nepCn€1K'DH'BHbIH 'MaTe-

pHa.rr o6emaeT BbITeCHHTb JI.3 ynOTlPC6JleIl11H

B cTpoHTe.rrbcTBe J],epe'no II cTa.lIl>lHoll .'lJ1CT.

.



BonpOCbl 3CTeTMKM

KaH,lJ" TeXH. HaYK T, r. MAKJJAKOBA (MMCM HM. Kyil:6blllleBa)

YoAK 624.012.45:71 (-87)

iKeAeSo6eTOB
B COBpeMeBBOH aapy6ezHoi apxHTeRType

iBJlH5IHlle )Kev1e30.oeTOI-IHb1X EOIICTpYKUIIfl
Ha pa3BHTHe 3o-.a"-leCTBa B XX neKe IIC-

KJIIO lHTe.1I\bHO BeJIIIIKO, C ocoaOH HarJI5T,!L-
IIOCTbIO OHO npOCJIe>KllBaeTC5I H2. npllMC-
pe pa3BHTII.5I a pXIITeKTYPb1 rpa:iKJWHCKHX
3,il,aIlHfL

PmKtT(CIlHe apXlITeKT.ypbI >KeJIe300eTOIIa
no nperl'reI-IH lIe COi3na.naeT C na'IaBOM

BIIeApeHH5I }KeJIe306eTOHHhIX KOHCTPYK-
H,llfr. HOBbIe B03.l\W}KHOCTIi CTpOI'ITeJIbHOH
TeXHH'KH He cpa3Y npe,10MJUIIOTCE! B xy,ll,o-
)KeCTBeHIIO!\i TBoplleCTBe apXllTeI\TOpa,

PHC. 1. IhlTcPbCP 60JlbIliOrO )J,Bopu,a cIIopTa n PHMC. Apx. M. nbSI'ICHHIHH, HH>K. n. JI. HepnH

PHC. 2. HIITcpbep Ma.'Ioro ABOpL\.a cnopTa B PHMe, na.lau,L\.CTIo. Apx. A. BHTC.lIJIOlJ,J\Ii, HH>K.

n. JI. HepBH

4 

llBOnta rOJJ.bI H JJ.eC5ITllJIeTH5I YXO.l1.5IT na

nOnCKll al.l1.5KBaTHOrO xYJJ.O>KeCTBeHHOrO

BOnJIOlueHll5I TeXHlllleCKOH II,lI,eII.

OCHOBbI paOl1,BeTa COBpm,'1emIoi"I apXH-
TeKTypbI 3aJIO}KeHbI B HaqaJIe CTOJIeTll5I

TpYJJ.aMll llH>KeHepOB (Wpei'IccHH3, Tpa-
Y9P, ,QllIllI1Hrep II ,lI,p.) , HO JIHlllb B KOH-

ue 1940-x rOJJ.OB B 3TOM AJIHTelibHOM npo-

ILeCCe rrpOII301lIeJI pe3'KIIH CKa'l:IOK, O[lpe,ll,e-
JIllB-IllllH paOlI.BeT aPXHTelKTypbI >KeJIe30-

6eTOHa, CB.5I3aHHbIH C TBopqeC1mlr .ne5l-

Te.rrbI-IoCTbIO Bbf}:lalOII..LllXC5I HI-LlKeHepOB.
CqaCT,,'IllBO co-qeTaBIIIHX TeXHHqeCK\!IO H

xy.nmKeCTBeHHYIO OJJ.apeIIIIOCTb (TI.-n. Hep-
Bll, <1>. KaHAe.rra, 3. Tappoxa II ;J.p.).

ITIOllC:KII apxHTeKTYPIIoH TeKTOHH.KII }Ke-

JIe306eTOHa 1l}!,YT B HeCKo.rrbKHX HanpaB-

JIeHll5IX. o.!I,iHO 1I3 HllX - CTpYrKTypaJI'H3M
1 )"

lIa Haw B3r..;'UI,.n:, HallaO.lee rIIoJl0,lLOTBOpHoe..

IICXOAllT ll3 KOIIlI.enl1,IIH nOCTpOeHH5I apXll-
TeKTypIIofI 'KdMrn03H.lI.IIll COOpy:iKCI-lHH n:

3aBIICll'MOCTII OT xYAO>KeCTBeHHoro BbI5IB-

.rreHHH CTaTHlIeC;}{QII 0YIl..lHOCTII KOIICTPY'K-

'LI,llH. CTPY:KTypa.rrll3.M ocooeHl-IO 5IPi{Q rrpo.-
5IBHvl ce051 B 60.1blllenpo.leTHbIX CoopY:>Ke-
HHHX, J(OCTaTOqHO rrpOCTbIX B n.rraHe

(O'.D!llIlHII:Ba 3aJIa), 'IT0 rr03'BO.J15I€T C03-

,lLaTb e,lLllHCTBO 1<0 I\Hl03 HlI.ll fI (paCa,lLOB Hi

lIfITepbepOB.

UJen.:espaMH CTpYKTypaJIH3Ma CTa.rrH B

TBOplleCTBe n. JI. HepsH Ma.rrblti: ;I,Bopell
cnopTa B PI1'l\Ie (rIaJlaIJ,jlJ,eTTO), 3.naIIUE'

rr,;]enapIIbIX 3aCe.l1.aIIIIll IOHECK.O B TIa-

plDKe (COBMeCTHO C ,E. 3epqnocoM,
1\1. I3pefrepo,M), B TBoprreCTBe K. T31-rI'e-
3a)1 aWlIrpeccoD B CllnYO:Ka (5J.noHH5I), S

TBop'IecTBe P. Cap}Kepa
-

KpbITble PbIH-
Kll B HaHTeppc II PyaH5IHe (WpaIIu.Il5I).
Bo Bcex 3TllX CoopY}KeHIIHX ne.rrOBTO'

pHMbIH xY!Lo}J\:ecTBeHHbl 1 3cpcpeKT .l1.aeT
apTllcTHtJHaH, pa3pa6oTaHIIaH C Y'IeTOM
apxIITeKTypHoH TeKTOIIHKH rrpOpllCOB'Ka
II<OHCTP'YKUllH: B llHTcpbepax TIa:lau'UeT 
TO - 9TO H3MeHeIIHC 1IaClllTa6a KecCOHOB

KyrrOJIa II I'pyrrnllpoBKa pe6ep KeCCOHOB Y

HaKJIOHlIbIX orrop, B qwca.n:HofI Kmm03H-

Inrrr 3TOI'0 }Ke coopyLKeIIH5I
- pHT:\IBl!HbIH

war lIaI<v'lOIIHbIX onop, 3a KOTOpblMH B rJIY-
'oKofl TCHII cnp5iTan neneCYll1,IlH CTeIOIHH-

HbIH BllTpa}K. BhIpa3HTeJlbHOCTb TaRoH
KO'MrII03HUHH oco6eHHO HpKO rrp05!BJ]'HeTCH

B corrOCTas:.reI-IIIH C cpaCa,ll,O'M EOJlb11l0rO
,lLI30p.ua C[lOpTa, I1Ae YHHJKa.rrbHble no TeK-

TOHWleCKOH BbIpa3llTe.rrbHOCTll Ha!KJIOHHbre

onopbI Kyno.rra CI<pblTbI 6e3pa3JrH'IHbIM
CTeKJI5IHHbIM lJ,ll.nm-IApOM BHTpa}Ka (pllC. 1
II 2). IB 3,lI,aHllll nJIeHapHbIx 3ace.naI-IHH

IOHECKO IIOKJIlOIlHTeJIbHO HIITepeCIIOrr H

shI;paslllTc.rrbHOH OKa3aJJa;Cb apXllTeI<TypHaii

Tp3lKTOI3\Ka aK 'Ia).l1.;[IaTOii KO!ICT}JYKLI,HH
(pHc.3).
TIpuMeHeHlle C'l{,JJ1aJJ.rraTbIX KOHcTpYJ<unfr

B apXHTe,KType qaILI,e npl1'BOAIiT 'K Hey.Lla-
'laM: He,!LOCTaTKaMH apXHTeKTypHOH KOM-

n03RLI,lIH CTaUOI35ITC5I rrx }KeCTKHii: cyxo-
I3aTblfl I'e011eTpU3M H IICCOBna.:I,eI-me Mac-

wTa60B IIJ1eHeHHH apXllTeKT\"pHofr tfJOp.MbI
II CK.rra.l1.0K nO'KpbITHr5I, Hanpn1rep B 3.n:a-

HllH J\1Y3bIIKa.rrbHOI'O Ll,eI-ITpa 1. TaKa3aKII
13 5J.rrloHllll (puc. 4).

I1HorJJ.a 3TH I-IeiAOCTaTKll YAaeTCH rrpe.

O.l1.0.rrCTh: mplllllICIICIIIla5I B 3.J.aHI1H rrJIeHap-

IIb1X 3aCeAaIIllH IOIIECKO cK.rraLlqaTaH
KOHCTpYK'LI,mr CTa.1a ap:.'\J1TCKTypHOiI )1,0-

,1II1maIiToi-'1 B peweimH cpaca.n:a II HHTepbe-

pa 60.'lbIllo.ro 3a.1a (or pllC. 3). CIwa.n::Ka
oopa3yeT iKpaiiHllc cTofilm II pHreJlb 'lI.'IO-

ClKocTHorr .71Byxrrpo.:reTIIoi-'r payrbI, nepeKpbI-
BaIoIHeI-r 3}Iamle C TparreIlUCBIIJJ;Hi)IIM n..'1a-

I
Hau6o.'Iec flpKIDI npe,.!!,craBUTe,1Jell.f qpYI{TY"

p(.jf1It  Hj5!BJIH(;TC5! 11-- :11. I-Iepan:,
.,
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3. CxeMa mncpbepa (a) Ii pa3pe3 (6) 3J1,aUlm nJIeHapllblX 3aceJl,amtii lOHECKO
B napmKe

:\0. BHYTpem-IHi1 p5lA onop .Qe:I\IT 3.na-

_

Ha ,lLBa HepOBHblX npOJ1CTa, B 60.!J1b-

: .I.[ H3 iKO'fOpblX (39,0 M) pa3MCi.li.eH 3a.l

_ iPCipeHuHll, a B MeHblDeM (26,7 y!)-

saCeJl,aHHH KOI\o\HCCHH H nOAco6ubIe

\!emeHH5L

-K.na,ll,KH 0I6'be}I.HlIeHb1 ,lL113 Cppar:,roH, nO-

_
ill3'iOmeH YC:TOH l\HBOCTb

C1K.aTa-II 30HbI

J:tCTPiYKUHIL
TI0J10}KeHHe Jl,Haq)parMbI

no

.

-:HHe npOJIeTOB CK.TJa.l1.KH .),.1elmeTC5I B co-

_ -ge1'CTBHH C H3MeneHueM 3IIaKOB 3K)PbI

rn6alOIlI.UX MOMeHTOB. E"larOAap5i 31-0-

Ha iPaca,ll,ax H B HHTepbepe c fla,lLKn

\:eIOT nepeMeuuylO f.TIYOHHY, qTO YCUJIlI-

"aeT 3cPcPeKTbi CBeTOTeHH,
EUOCHT ,we-

. .eHT CB060,lI.bI H HempHHY}K,lI.eHIIOCTH
B

 ':>OMeTpHqeOKll CTpome cPOpMb1 KOHC1'PYK-

_:m. c:t>opMa nOKpbITH5i np!I nepeMeHIIOI\1

a3.MemeHHH ,lI,}IaocpparMb1 O,lI.HOBpCMeIlHO

.1iyqmaeT aKKYCTHqCCKHH pe}KHM 3aJIa,

c:IOc06cTBY5I p accellBaHHlO
o'rp a}E.eHUblX

<gYKOBbIX
BomI. BbIpa3HTeJ1bHOCTb HH-

,epbepa
3a.na KOHlcPep.eml:HH Yc.MJlHnaeTCIi

B nepexo.Qe eKJ1aAKH C nOKpbI
THII Ha TOp-

..r:eBYlO CTeHY 3a TpIl6YHOH, aKUeHTl1pYIO-

..:J.eM ueHTp KOMm0311ullH 3a:1a (Tpll6.YI-IY)
ciloco6cTEYIOll1.eM e}1,l-IHCTBY HaPY}KHOro

:_ BHYTpeHHero 66J1tma 3,lLaHIl5I. 13 HHTepb-

-;>e cepa5i
6eTOHHa5i CI :1a.Q1.IaTaH nOBCpX-

.OCTb mOiKpb1TH5i
II TOpueBOH CTeHbI KOH-

-:paCT11pyeT C n.TIOCKOH qepHOH .!I.epCB5IH-

:OH nOJIllpOBaHIIOtI 06JIllUOBKOII Tpex

OCTa.J1lblIbIX eTeH.

C TeI\I 1Ke Ta1<1'OM npllMeHeHb1 CTeHb1

CK.TIa1I..1.IaTOI1: KOHCTPYKlI.IIH B COqeTaHIIH e

::OKpb1TlleM B BH,lLe nr.nep60.1UqeCIWrO IDa-

1:a60JIOH,lI.a B 3,lLaIII1H
rllMHaC:THqeCKOifO

rreHTpa npecpeKTypbI Cm:rYOKa E 5lnoIIlilI

{apx. K. Tame) _ KOMil03HlI.l!H 3Toro 3,lLa-

HH5I C OLIeHb InpOCTbU,1 J\.Ba,lLpaTHLIM I1J1a-

HaM npll.!I.aIIa cBoeo6pa3Ha5l Bblpa3U-

Te.TIbHOC'J.1'b 6.1la.ro,lLap7I pa3.MeIlI.eHTIlO
KOM-

:103HUHOHIIOII oell no ,lJ,llarOHa.rm I{B a.n.paT-

Horo mJ1aHa.

TaK )Ke KaK 11 B 3AaHIIH n.i1-enapHhIX

3aee,naHHI1: B DapmKe, MeeTOHaXO}KAeH11e

a-;1eHbI nO,iJ,lqelp'KH,BaIOT ,paonO,i10>KeHoHb1e
3a

 efi. CKJIaAqaTble CTeHbI. YqllTb1Ba5I lIe.

",.11OqHTe.rlbH!YlO BbIpa3HTe.1l1bHOCTb
CKJIa]l-

 2.TbIX cPOPM, aBTOp npmv!eH5IeT ,lL.:Ifl ,nBYX

=-?OTHBOnOJIO>KHb1X
eTeH ,lI.pyroe peme-

....He: np5iMoyrOJIbHbIe nllJlOHbI, Y3KHe npo-

:'ole1KYTKH Me1K,lI.y KOTOpb1Mll
3ano.::m:eHb!

PHC. 4. CxeMa (a), 06111:"1\ BHR (6) " IIHTepbep

(8) 3J1,aHIISJ: MY3blKaJIbHOrO lI,effTV<!- p. 'fipm3iHm

(5!notl llJl). ApJ\.. A, pafi.Monn,

--
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P c. 5. 3)1,aHHe l1.eHTpa CBH3lJ B 1'. 51111aHaqH

(S!noHlIH). Apx. K. TaHl'e

3:!Tpa}Kal\iIH. BHCllIHHlr 06J1!1iK: CK.la}J,'IaTOH

KOHCTPY.Kl{HH CTeHbI rHlVIHaCTHLIeCKoro l{eH-

Tpa nOJIyt.JaeT TCKTOHU'leCKYlO BbIpa3H-

Te.1bHOCTb 16.lJaro;:wpH [1epelVIeI-IHOrr BbICO-

Te H rJIy6IIHe CIwa.rr.OK.

B COOpy}KCHH5IX C 60Jlee C.TJQ}KHOii 0610-

eMHO-lIIJIa.:rmpoBofIl,HOH CTPYKTY\POH
- B MIJO-

,rO.9T nKHbIX RUIJIblX HJIH a.lL:vIHHI!CTpaTHB-
HLIX 3JJ,aI-IHHX CB5I3b MeR{IJ:Y KOHCTPYKLI,H5I-
.::-.m H BlIellIHeH rpOpMOH COOpy}KCHH5I "("0-

pa3.Q0 C.lJmKHee. PemeI-IHe apxHTCKTOHI-P-Ie-
CKUX 3aJ(a'I 3,l1,eeb .l1.0CTHraeTC5I npeo.QOo.'IC-
IIHeM H iIITH1:MepeHllel\-I mpOTIJBOpe'InnbIX

Tpe60BaHHH CPYHKU,HH, MHKpOKJIHMaTa, HH-

lIJYCTpHam1:3aLl,HH H .nopmK.llaeMoli elo MO-

IIOTOHHOCTblO H T.,lI,. ECTeCTBeHIIO, 'ITO

3.lleCib 60.'Ice OrpaHH'IeHbl B03!\1mlmOCTI1

06eCneQeHH5I e.l1.HHCTBa BHellIHero 06.1HKa

If BHYTpemrero npOCTpaHCTBa.
HeCTh'IOTp5J Ha 3TO, C B03HHKHOBeHHeM

Kapl<3CHblX BhICOTIILIX CoopY}KeI-fIIH B03-

HHKaCT HHTepec K TeKTOHH'Iec.KOMY BbIpa-

meHHIO KapKaCHOH CTpYlnvpLI (TpY.lI.LI

apXlnCKTopOB «4I1KarCKOII UIKOJlbI»--

1880-e rOAbI).

ApxHTeKTypa BblC0THbIX KapKaCHblX
3.n:aHI1H npOIlIJIa Ll,eJIbIH p5I.Q 3TanOB. L(.1I5I
HatJa.1IbHO.ro ::JTalna 6bIJI xapaKTepeH

CTpYKTI}!paJ1H3M, no,n;'Iep.IUmarOIlUIii Bep-
Tll Ka.IJbHOCTob IW m031II{HH

- 06 'IHu,OBan-
HLIe KaMHe:\f napYLKHbIe CTOHKH CTa.rrbHO-

1'0 KapKaca 3.iJ.aHHII 12hmaup CTeih ,6H.rr-

,n;HHr, POKc}:Je.1J.'IepOBCKoro Ll,eHTpa Ii Ll.p.,

O.lI.IIaKO .iJ.OBmlbHO CKOpO OT CTpYlnypa!II13-
Ma OTXOIJ,5IT, npHMeIIeIIHe K3pKac ] HaGH-

HaJOT paCC:\iaTpHBa'I'b r.'IaBIIbIM 05pa30I\f
KaK cpeJJ.CTBO ,lI,eMaTCpHaJIH33l{HII napY}K-

1I0 CTeHU, rr03BOJI5II0lu,ee C03}J.aBaTb II EO-

,lI,OCTymwc }J.JIH Tpa.!LHUHOHIIoro CTpon-

TeJIbCTBa pemeHHe cl)aca}J.H0I1 nOBcp:mo-
CTI1 C 1!lenTO'IIIbIMH (JIe Kop.6103bC,
5I. l\1elI,lI,eJIhCOH) ll.'IH paCnOJIOfKemibIl\fH 13

maXNl3TI-IOM iIIOp5I.!XKe OKHaMH. 9TOT mYTh

InpHBO..!JJIT K CTE'1K.'I51IIHOrr CTeI-Ie (l\'lHC Ball

Ll.ep P03 - }KH.ll-ble ,lI,OMa J1eilK CTOp
,UpaHB, 4li'I(a:po ,

1951 r., CHfipaM 13[1..1-

lLHIIr, H'blO-YIoPK, 1956 r.), tJ.1eneHHe KO-

Topolr C03,QaIOT He HeCYIU,He KOIICTPYKUHH,
a TOIJKHe npmpHJIH naneCIIoro BlITpa}J(a,

raJ{. 'ITO IIecYllla5I KOIJCTPYKU,IHI I10JIII0-

CTblO IfCJWIO'laeTC5I H3 BHCIllHero Oo.'III.I(a

COOPY:iJ{CHH5I .

9TO HainpaBJIeHHe nO!l; H23BaHHNI

«Me}K,lI,YHapOlLI-IO,ro CTJHI5I» B 50--GO-e LO-

}J.bl 6bICTpO paonpOCTpaJ-UIeTC51 B Kpyn-
I-IblX rapOlLax EBponhl H CeBepIIOli Aw:-
pHKIL O.lIJI3KO CTOJIb )Ke ObICTpO n:lCTY-
naeT pa30 IapOBaHIIe. ITo KpbI.:JaTOMY

BblpmKemHO O. ITepp9: <<ApXHTCKT-ypa -

HCKYCCTBO, 3aCTaBll5IIOU{ee 3BY'IaTb TO'l-

KH OInopbI», a nO:IJ:II-CipJ(H!YTbII1 aTelf(l'OiHl-I3M

CTeKJ1511IIIblX KapKaCHbIX BbICOTIIbIX na-

pa.'I-J1e.1enHne,ll,OB nOJIIIOCTbIO nCKJlIOl.JH:I

B03l\WLKHOCTb TaKoro 3By raHH5I.
ITo narneMy MIICHHIO, TOT }J(e aTeKT()-

HH3M SJ:BJI5IeTC5I OCHOBHbIM Inpe!1jITCTBneM
..!J:JI5I nO.'IHou,eHHoro apXHTeKTYPIIoro perne-
HH5T COBpe::-'-IeHHLIX ,Kpym,WI1aneJIbHLIX 3J(a-

HHiL ITonHTKI1 apXHTeKTopOB peillHTb :omy

3a.l1.aLlY 3a CqeT pa3I1oo06pa3115I CPYHKWIO-
Ha.J1bI--IO-.!XeKopaTHBHbIx 9.'IeMeIITOB - 6a.1-

KOHOB, .l:IO.iJ.}KHfI, l{BeTOtIIIHU, BXO}J;OB 'la-

IU,e Bcero KOH'laeTC5I lIeyna[jeH.

fopa3.Q0 60m e :nJ10}],OTBOpIlbIM npelJ.-
CTaBomIeTC5I B03pOR{neHHe CTpYlnypa.:)j-B-
Ma npH C03..1J.3nHII BbICOTHbIX eoopY}KCHHII,

PHC. 7. PaTywa B KypanlRl1 (S1n(HHUI). Apx.
K. TaHre
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natJaBllleeC5I C cepeAHHbI 60-x rO,lLOB H

BbI3BaI-II-Ioe H3:MeHeI-IHeM HX iKOHCTpy,KTHB-
HOH CHCTeMbl (OTXO.l1. OT KapKaeIIon- cxe-

MLI C ueneCYIUHMII HaPYiLKiHhElm 'CTf .Ha!]\m K

EOIICTpYI<THI3lI0H CHCTeMe C napymHbI:\iH

HecyIUHMH CTeI-IaMH B BH,lI,e paCKOCIwil
MJIM '6C3pacKocHoj;i peI!IIeTKH MJIH c Hecy-

IllHM!I lllaXTaMH).
-

CH.'IbIla5I KOHCTPYKTHBHa5I IWaCTI1IW

50-9Ta)KHOrO IWI-JTOpCKO!rO 3,l1,aHHfl B CII}],-
nee (apx. IT. Jl. HepBM), 50-9Ta}J(JIOrO

3.n:.aHH5I arenTCTBa TpaHcaMepHKa B CaH-

cI:>panu,HCKO (apx. B. ITepeHpa), 31X3HH5I

r eHTpa eB5I3H B 5!MaHa'lH (apx. K. TaII-

re) (pHC. 5) CBH,lI,eTe.%CTByeT 0 TOM, t.ITO

apXHTeK11ypHoe OCBoeHIIe TaImx KOIICT-

PYKI{HH cy.llMT 60.'IbllIYI0 BhIpa3HTe.llbHOCTb
1-1 pa3IIo06pa3I1e, tJeM npe.n:.C'raB.'I5I.'10Cb

B03MOR<HhIM npH CTpOHTeJIbCTBC BbI( OT-

lIbIX 3.lI.aHHH.

Ho CTpY.KTypaJIH3:M, Ha HallI B3rJ!5I,lI" lIe

HB.IJ5IeTC5I e.lI.HIICTBeHHI IM ll.II01I.OTBOpHLIM

lIanpaBJIeI-IHeM B apxHTeKType }Ke.'Ie306e-
TOHa.

To 06CT05ITeJIbCTBO, tJTO 6eTon B mepBo-

Ha Ia.TJbHOH }K'H.lI.KOn- c}:Ja3e cIIoc06eH np!I-
II5ITb "nI06yIO CPOP:MY, cnoc06cTBoBa.'I0 B03-

HI1I(HOBel-IHIO }J.pyrHX HanpaBJIeHlIfr. O,lLI-IO
113 HHX CB5I3aIIO c OTHOllIeHIIeM K 16eTOI-l!Y
IzaK II MaTepIIa.llY CKYJIbiiTypl-IOH, a He

KOHCTPYKTHB'HOn- IIIJIaCTH.IUI, LITO X2paKTep-
1I0 LI..'I5I .9ImnpeCCHOHIICTHqeCKOir lllKOJIhI

apXHTel<TypbL O..1J,HIT H3 nepBbIX npOCK-

TOB TaKOH n.lJaCTH'IeCKH MO,ll,e.IJUpOBaHHOH
apXHTeKTypbl meJIe306eTOHa.- ,6aUlnIT
3n-II:llITen-IIa (aCTpo.rpH3H'leCKaH Jla6opa-
TO!PIH5I) IB HOT'O,1J.aIMe2 (11920-11921 rr.),
nOCTpoeHHa5T no npoeKTy apx. 3. MeH-

JJ.eJIbCOlla.

He MeI-Iee H3BeCTHhl 3.l1.aHH5I ?:IbIO-HOpK-
CKoro 89pOBOK3aJIa C nOKpbITHeM H3  Ie-

ThIpex }Ke.:IC306cTOHHhIX 060JIOqCK Henpa-

B!1JIhIIOi:r rpOpMbl, IIanOMllllaIOIU,eM B3JIe-.

TarOIU,YIO InTHIl!Y (apx. .3. CaapI1I-Ieu), I1J1H

KalIleJIJIa B ,POHllIaI--I (apx. Jle Kop6I03!be).
K 3TOMY HanpaBJIeHHlO I1IO}KHO 01'HeCTH H

MeMOpnaJIbHOe 3J(aI-IHe Ha TeppHTopHH

YlIHRCpC'HTcTa Bacena R TOKHO (pIIC. 6).
To 06CT05ITe.'IbCTBO, tJTO 3TO HanpaB.1Je-

HHe cylu,eCTByeT CBblUle 50 .'IeT 11 qTO C

HU I CBH3aHO B03HHKHOBeHHe pJI1I.a BbI-

;:r,aIOIU,MXC5T coopY}KeHHH, CBIIJJ,eTe.'IhCTByeT
o ero onpaB.l1.aJIIIocTH npH pellIemm CiIIe-

IUlrpHtJ:eclmx xy.n:oR{ecTBeHI-ILIX 32.Qa'I.

OHH B03HHKalOT, KOr,ll,a mpH C03..'l:aHl1H ap-

XHTeK1'Y'THmro npOH3Be.,ZI;€1HH'5I OCHOBHbI,M:ti.J

5IBJI5IIOTC5I He TeKTOllIIqeCKHe HJIH <PYHI(-
lJ:HOI-la.1J1bUbIe, a xYlLomeCTBeHHbIe 3a..!J.a IH

C03J{aHH5I 3J(aIIII5I-CI{y.1JbnTypbI, 3..!J:aHH5I-

l\fOM'YMeHTa, cBoe06paSHbIH CH,"IY3T KOTO-

poro npH,lI,aCT IIH.l1.HBHII.yaJIbHhIH 06JIi1K

BeeH -rpa,lJ,OCTpOHTe.IJ\bHOH KOM:n03HLI,HH

(HanpHMep, 3,l1,aHHe onepHoro l'eaTpa B

naHo.parvre Oml'HC-5I, arx. PI. YTIWII).

OpH pemenHH TaKHX sa.lI.aq II.'IaCTHtI-

HO'CTb H DlP'OtJHOCTb 'nO:YBO.1J5IIOT %OnO.llb30-

BaTb !6CTOII IWK elLI1HCTBeI-lHo .n:OCTynHoc

cpelLCTBO pea,.1JH3 aLl,HH xy.n:O}KeCTBeHHbIX

3a:\ihW.'IOB.

BTOpOl1 nrYT-b - ,nYTh Hn.;rJOcTo3THBH01I

KOI-ICTPYKTHBIIOCTH
- HMHTaUHH Tpa}J.H-

lJ:IUOHlHbIX KOHCTPYIK.!J.HH B me.'Ie30'6eT'O-He,
TaK}Ke OKa3aJIC5I B03MQ}KeH .1IIlUb G.lJaro-

,!1apH mIaCTHqHOCTH MaTepHa.1a B naQa.1Jb-

nOH C!Ja3e. O]uraKO. B oL1H'IHe OT .9KCnpeC-
CHOHHCTI1lfeCKoro, OH lIe OinpaBi'l,an lI.a}l<e
B OT.QCJIhIIhIX cnytlaHx (pHe. 7).

2
E_ CBH3H C OrpaHH'leHHLIMH - TeXHH'ICCKH"iH

B03MO}KHOCTHMH npOeI{T OLIJI peaJIH30BaH B Ka-

;\IenlIoti KJIa}1Ke 11 UITYKaTypKe. n mTHPYlOllwl\
iKeJIC306eTOIl.
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TlJ hOHCTpY1\TUBHolX pCtU'el-luii.
_: -:... ....::,   ;):

"_3BHBaTb UCC-ile.l1.0BaHI1H H npOeKTHblC
-

-3 a6on;:u KOHCTPYKTUBHblX CHCTeM 3,l1,a-

rlHH pE.31HLIHOrO Ha3HaqeHHn U 3Ta>KHOCTU

.11S! paHOHOB C pa3HblMH npHpO,ll,HO-KJlH-
.. .E.THLJeCKH:\-fH H reOJlorHqeCKUMU YCJIOBUSI-

'n, a TalORe pa3paOOTaTb peKOMeH,lI,aLl,UU
no BblOOPY COOTBeTCTBYIOIII.UX OnTUMaJIb-

HblX peweHufi, ooecne'HmalOLLI.UX 31jJ£i1eK-
THBHOCTb CTpOOtTeJIbCTBa H 3KCnJlyaTaLl,UU
OO"beMHO-OJIOqHbIX 3AaHUH;

COBepweHCTBOBaTb MeTO,ll,bl paCLleTa 00"b-

eMHblX OJIOKOB H 3AaHUH C yqeTOM npo-

CTpaHCTBeHHoro xapaKTepa I1X paOOTbI, CO-

BepllIeHCTBOBaTb H nOBblUlaTb 3£P<fJeKTUB-
HOCTb KOHCTPYKTHBHbIX pellIeHUH co CHU-

>KeHUeM MaTepUaJIOeMKOCTU H TPY.LI.OBbIX
3aTpaT;

pa3paOOTaTb peIWMeH.LI.aLl,UH no YHH<fJH-

KaLl,HU KOHCTPYKIJ.HH OJlOKOB, OCHOBHblX Y3-
J10B H ;lI,eniJIeH Jl,JIn ooeCrreqeHHSI B3aHM03a-

MeHSleMOCTU IWHCTPYKLI,lfH, B03MO>KHOCTH

UX U3rOTOBJleHUSI pa3HbiMU TeXHOJlOrHqe-

CKUMH MCTOJJ.aMH;

paCllIHpSlTb npHMeHeHl1e B HCCJIe.LI.OBa-

HHSlX KOHCTPYKLI,HH 3JJ.aHUH TeopUH BepOSlT-
HOCTU U TeopUIf Ha,ll,e>KHOCTH. CUCTeMHoro

nO,ll,XO,ll,a, MeTOJJ.OB '.MaTeMallHLICCKOI'O MO,ll,e-

J1HpOBaHHSI H 3BM.

B 06JtacTu TeXHOJt02UU 3aeOaCK020 npo-
U3eOaCTBa 6/lOKoe H, o6X'O.l1.H:\W:

OKOHLlHTb npOH3BO,ll,CTBeHHYIO oTpa60TKY
If nOJIHOe OCBoeHHe MOIII.HOCTeH <fJOPMYIO-
III.HX MallIUH H ,ll,PyrHx arpcraTOB no U3rO;'

TOBJleHHW OJlOKOB, B nepBYIO OLlepe.LI.b YCTa-
HOBOK ,lJ,J1n HenpepblBHoro <fJopMonaHHH,
C npHMeHeHHeM >KeCTKHX (11 nOJly:rn:eCTKHX)
oeTOHHblX CMeceH, a TaK>Ke YCTaHOBOK,

pa60TalOIII.HX no -:MeTO,lJ,Y BaKYYMnpOBaHll5l;
ooecnelIHTb BbmYCK U3,UeJIHH (6JIOKOB)

BblCOKoro KatJeCTBa, 6e3 TeXHOJlOrHLleCKllX

TpeIII.HH, C C06J110Jl,CHHeM ne06XO.LI.HMOH
npOLlHOCTH 6eTOHa, O,ll,HOpO,ll,HOCTU ero CO-

CTaBa, BJIa>KHOCTH H ,lI,PyrHx napaMeTpOB,
xapaKTepH3YlOIII.llX BbICOKoe KaqeCTBO H3-

,lJ,eJIllH;
pa3paoOTaTb MeX3HH3Mbl H HHCTpYMeHT,

COBepllleHCTBYIOIII.Ue cnoc06bl OT,lI,eJIKH U

KOMnJIeKTaLl,HU 6JIOKOB B 3aBO,ll,CKHX YCJIO-

BH5lX If nOCJIeMOHTa}KHble pa60Tbl Ha CTpO-

HTCJIbHblX nJIOIII.a,ll,KaX;

BHe,ll,pnTb HOBbIe MaTepHaJIbl H MeTO,lJ,bl

HX npHMCHCHHSI, o6ccne'
IHBalOIII.HC BblCOKOC

KaLleCTBO U ,lI,OJlrOBCLIHOCTb OT,lJ,eJlKH.

B 06JtaCTU TpaHcnopTupoeaHWl 6JtOlwe
U ,}tDHTaJICa SaarlUll Heo6xon)1L\10:

OTpaOOTaTb KOMnJlCKC Mep, rapaHTUpy-
lllHX coxpaHHOCTb 6JIOKOB U UX 3aBO,ll,CKYlO
OT   KYn npo cccexpaHeHUSI, ncpeB03KU
II "IOHTa>Ka;

3aBC?llIMTb pa3pa60TKU U npOBeCTH He-

"'\.o n'lbIC npOH3BOJl,CTBeHHble HcnblTaHH5I

T _ cropTHblX Cpe.LI.CTB pa3JIWIHOH rPY30-
0_ --.:;'. _ OCTII. HCOOXO,ll,Hl\1OH MaHCBpeH-

HOCT CK 1lOLlaJOlllHX nOSlBJleHHC TpeIII.HH

3 ,_.- \. BO Bpe 151 nepeB03KH, a TaKLKe

__ - H BCHTapHWX npHcnoc06JICHUH,
- 3 DB If cpe.J.CTB MOHTa>Ka 06'beMHO-

3=_
-

0., -'J 05oeJtHo-6.llOrUIO-

-x ':::;'YO:

:: 3 TO ffKHe YKa3aHHSI no

0--
-

_" -:: -e'" \.0-3\.OHO'lHlICCKOH 3£P-
lte....T ::-,

-

-'a:J..- "t hOHcrpYKTlfBHbiX

CHCT -0..1 =: npo 3 OJ.CTBa O.lOKOB,
}IX r -'e 13 HH OH- :::...-.a a DeHOBC CO-

nOCTaB. Te.lb-Wro a a
-

3a ahTIli{eCKUX PC-

3Y.lbTarOB -hCle;J "(f:tHa.lbHoro 3aBO.J.CKO-

I 1
1* 3aK.  9D

1'0 npOff3Bo,aCi'B ({OHefPY-KItH" H CTpOH-

TCJI,?CTBa 3,aamm pa3J1HlIHbIX CllCTeM;

pa3pa60TaTb HopMaTUBbI ce6CCTOUMOC1'H

npOH3BO,ll,CTBa O.rrOKOB, a TaK>Ke nopSl,aKa

Ll,cHo06pa30BaHHSI, H3MeHeHUSI HOpMHpOBa-
HUSI HaKJIa,ll,HbIX paCXO,ll,OB, 3HMHero Y,lI,OpO-
>KaHHSI U ,apyrHx 3aTpaT, 06ccneLlHBalOllI.UX

OO'beKTHBHYJO OLl,eHKY U conOCTaBHMOCTb

06'beMHO-6JIo'lHOrO C ,lJ,PyruMu MCTo,aaMH

CTpOHTCJIbCTBa.
B nOCJIe,ll,HllC rO.LI.bl 6bJJltt npHHSlTbl Mepbl,

HanpaBJleHHblC Ha pa3BHTHC 00"bCMHO-6JIotl-

HOro ,lJ,OMOCTpoeHHSI. npC>K.LI.e Bcero 6blJI

YToLlHeH nepeqCHb H pa3Melll.CHHe 3aBO.LI.OB

M Ll,eXOB 06"beMHO-6JIoLJHOrO ,lI,OMOCTpoemHI,

BblJJ.CJIeHbl rOJlOBHble 3aBO,ll,bl (KpaCHO,ll,ap-
ClmH, KPCMCHtJyrcKHH, MHHCKHH, BOJlo-
rOACKHH, Xa6apOBCKHH H npHAHenpOB-
CKMM); Ha3HalleHbi Be,ll,YIII.lfC opraHH3aLl,HU

no npoeKTHpOBaHHIO 3aBOJl,OB H pa3paOOT-
KC npoCKToB 11.0MOB.

PSI,lI,OM UHCTHTYTOB (lI.HHI13n >KI-IJ1H-

m,a t lI.HHH3nrpa>K,lI,aHceJIbCTpoeM, KHCB-
3H HH3 n, fHnpOrpa>KJl.aHnpOMCTpoeM,
ECJIrOCnpoeKTOM) pa3pa6oTaHbl H foc-

rpaLK,lI,aHCl1pOcM Y11BCtpLKJ],eHbl 7 cepHH npo-
CKTOB OO'bCMHO-6JIOllHbIX 3J1.aHUH B KalleCT-

Be OCHOBbl AJISI pa60Tbl BHonb c03,l1,aBae-

MbIX npC,lI,npUSlTHH.
B KpeMenqyre, MMHCKe, KpaCHOAape,

KlleBe, 3HeprO,ll,ape (3anOpO>KCKaSi fPaC),
COLIH H ,lI,Pyrllx rop0,lJ,ax nOCTpOCHO 60JIce

50 >KHJIbIX 9-3Ta>KHbIX ,ll,OMOB; 200 5-3Ta>K-

HbiX >KHJlbIX ,lI,OMOB. oomeLKHTHH, rOCTliHIfLl,;
250 1-2-3Ta>KHbIX 3JJ,aHllH pa3J1lfllHOrO Ha-

3HaLlCHHS!. 06III.aSl InJIOmaJl,b 311HX .rr.OMOB

npeBbllllacT 1 MJlH. M2
. B lV\llHcKe, KpacHo-

lI,ape, nOceJIl(ax 3HeprcTHKoB .LI.OMaMH U3

06'bCMHbIX 6J10KOB 3acTpaHBalOTcSI Ll,eJIblC

KBapTaJlbl H >KUJIble paHoHbI.

O,ll,HaKo Jl,0 CHX nop LlaCTb rOJlOBHblX 3a-

BO,ll,OB He BBCJI,eHa B 3KcnnyaTau,ulO, Ha

,lI,CHCTBYJOllI,HX 3aB0JJ.ax He OCBoeHa npoeKT-
Han MOlll.HOCTb, 6J10KH LlaCTO eIII.e Bbmyc-
KalOTCSI HU3KOM 3aBOAcKOH rOToBHOCTH,

HeBblCOKoro TCXHllLleCKoro ypOBHSI, C nJIO-

XIfM'" 3KCnJIyaTaLl,llOHHbI,Mill nOiKa3aTe.lJSJ,MH.

AHaJlH3 nOKa3aJl, HanpHMCp, qTO CMeT-

HaS! CTOHMOCTb CTpOUTeJIbCTBa KpaCHO,ll,ap-
CKOro 3aBO,ll,a (Ha eJl,HHHLI,Y npOH3BO.LI.CTBCH-
HOH MOIII.HOCT!I) Ha 35 % BblllIe, a C'beM 1'0-

TOBOH npO.LI.YKLI,HU C I M2
nJIOIII.a.LI.ll rJIaB-

HOro Kopnyca B 2 pa3a HHLKe, lJeM Ha Kpc-
MewlyrcKoM IfJIM MHHCKOM 3aBO,ll,ax. Mc-

TaJlJIOeMKOCTb <fJopMYlOIII.CrO 060pY,ll,OBa-
HU5l KpaCHOJl,apCKOro 3aBOJI.a B 2 pa3a

60JlbruC, tJeM BOJlrOrpa,lJ,cKOrO, B 2,5 pa3a
OOJlbllle, LleM KpeMcHLIyrcKoro, II B 5 pa3

60JlblIle, LleM canlOro KpynHoro MlfHcKoro

3aBO.LI.a M caMoro MaJlOrO no MOIII.HOCTH ue-

xa 06'beMHO-6JIotlHoro ,lI,OMOCTpOCHHn npH-

,lI,HcnpOBCKoro 3aBO,ll,a )1(61(. Car.taSi 8bICO-

KaSi LlHcneHHOCTb pa60TalOllI.lfX Ha e,ll,HHHUY
MOlll.HOCTH OKa3aJIaCb Ha MHHCKOM 3aBO-

,lI,e - npHMepHO Ha 40 % 60Jlbllle, qCM Ha

KpcMeHtJyrcKoM, XOTSI npou3BoJI.cTBCHHaSl
MOIII.HOCTb nOCJIe.LI.HCro noqTU Ha 20 %
M HbllIe. TaKoH «pa30poc» TCXHUKO-3KOHO-

MH CCKHX nOKa3aTeJleH CBH,ll,cTeJIbCTByeT
06 orpoMHblX He peaJIU30BaHHblX eIII.e pe-

3cpBax OO'beMHO-OnOLlHoro ,lI,OMOCTpOeHH5l.

HH3KO Ka1
feCTBO qJOpMOBOqHOro ooopy-

AonaHllR 3aBO,ll,OB, B pe3YJlbTaTe qero 06'10-

eMHble 6JIOKH HMCIOT 3HaLlUTeJlbHOe npenbl-

rueHHe Blcex Ipa3MepOB. nepepacxo,A oeTO:Ha
npH £popMoBaHllH OJIOKOB Ha MllHCKOM 3a-

BO,ll,e B KOHu,e 1973 r. ,lI,OCTHraJI 30 %, a Ha

KpCMeHqyrcKoM Aa>Ke npeBbllllaJI 60 %.
OCHonHan nplf HHa nJIOXOH paooTw 3a-

BOAOB 3al{JllOqaCTCR B TOM, lJTO Bce OHll

BBc,lJ,ellbT 1'3 Cl'POH CO 3HalIHTCJI-bHblM"H Hella-

J eJlKaMU. CTpOHTCJlbHble MHHHCTcpCTBa It

Be,ll,OMCTBa He ocymecTBJlRlOT JJ.OJILKHbIX

Mep 110 YJlYlJrueHHlo npOCKTHpOBaHHSI,

CTpOUTeJlbCTBa U OCBOCHH5l 3aBO,ll,OB; nJlo-

XO 06eCnClJHBalOT ux BbICOKOKalICCTBeHHbl-

MU CTpOllTeJIbHbIMU, OT,lI,CJlO1JHbIMU 11 1130-

J1SJLI,HOHHbIMU MaTepl1anan'IH, 060pY,ll,OBaHU-
eM U ll3,lJ,eJIHSlMU B HeOOXO,lJ,llMbIX OO'be!\-1aX 11

aCCOPTUMCHTe. Hc pewalOTCSI CBoeBpeMeH-
HO BonpOCbl <fJlfHau.CHpOBaHUSI InpOeK-THbIX
pa60T, CTpOHTeJIbCTBa, npone,lJ,eHlfn 3Kcne-

pHMeHTaJIbHblX HCCJIe,lJ,OBaHllH; He BbIllOJI-

HSleTCR 3a6JIarOBpeMeHHWH OTBO,ll, U onept-

LKaJOIII.ee HHLKeHcpHoe 06eCneLJeHHe YtJa-

CTKOB, npeJl,Ha3Ha
'
ICHHblX JJ.J1S1 CTpOHTCJlb-

CToBa 06"beMHO-6J1'OlJHbIX ,lI,OMOB.

HeCMOTpSl Ha 6e3YCJlOBHYlO nporpeCCHB-
HOCTb OO'bCMHO-OJIOLlHOrO ,lI,OMOCTpoeHllSl,

CTpOHTeJIbHblMH MUHUCTepCTBaMH nOJIHO-

CTblO He 3aneprueHo CTpOUTeJlbCTBO HU O,ll,-
Horo 3anOJl,a.

nJIOXO nOMoraeT CTpOHTeJlSlM H MUH-

CTpOH,lI,OpMallI, KOTOpblH He 06ecncLluJI npo-

eKTHpoBaHlfc U BblllYCK MOHTa>KHbIX Kpa-

HOB AJln CTpOUTeJlbCTBa 3,l1,aHUH U3 06'bCM-

HblX 6JIOKOB. PCKOMeH,lI,yeMblH 3THM MHHH-

CTepCTBOM KpaH K6-674 rpY30nO,ll,'beMHO-
CTblO 25 T CJlUIllKOM TR>KeJI II He,ll,OCTaTO'l-

HO MOOHJIeH, HC 06JIaJlaeT He06xo,ll,HMOH
nnaBH-OCTblO, He oMO>KeT OOeCne'lHTb TO"l-

HYIO nOCa,ll,KY 6JIOKOB.

H3rOTOBJIeHHblH no npoeKTY 6aJlaIllOB-
CKOro KG no npHl.\enaM onblTHblH OJlOKO-

B03 rpY30nO,lJ,'beMHOCTblO 17 T He BbI,lI,Cp-

>KaJI npHeMOqHblX HcnblTamfii H TpcoyeT
OCHOBaTCJlbHOH nepe,ll,CJIKH.

O,ll,HaKO MHOrOJleTH5lSl npaKTHKa 06'bCM-

Ho-6J10 HOro,lI,OMOCTpoeHHH ,lI,aLKe B 60Jlb-

llIHHCTBe CJIYlJaeB npll nJIOXOH ero opraHH-

3aLl,HH nOKa3aJla 34J<fJCKTHBHOCTb TaKOrO

CTpOIfTeJIbCTBa. OHa 3aKJIlOLlaeTC5l B 00-

III.eM COKpaIII.CHHH TpY,ll,03aTpaT npHMepHO

Ha 10-15 % no cpaBHeHHIO C KpynHona-

HeJlbHblM H Ha 30-35% - C KupnuLlHblM

n.OMocTpoeHHcM, B TOM LllfCJlC B 3Ha'lHTeJlb-

HOM COKpaIII.eHUU TpY,lJ,03aTpaT Ha CTPOM-

TeJIbHOH nJlOma,ll,Ke; B COKpaIII.eHllH B 2-
3 pa3a CpOKOB cTpOUTeJIbCTBa; B peaJlb-
HOM B03MOLKHOCTH YMCHbllIeHHH CTOUMOCTU

CTpOUTeJIbCTBa B nepBYIO oLlepe,ll,b 3a CLIeT

HHTeHcH<fJHKaLl,UH 3aBO,lJ,CKoro npOH3BO,lJ,CT-
Ba, CHHLKeHUS! BJI,BOe HaKJIa,ll,HbIX paCXOJl,OB
no cpaBHCHHlO C KpynHonaHcJlbHblM JJ.OMO-

CTpoeHlfeM (c 13,6 ,lJ,0 6,8%).

He npoTllBonOCTaBJIRSI 06'bCMHO-6JIOLIHOe

lI,OMOCTpoeHHc ,lI,pyrlfM BH,lI,aM HH,lJ,YCTPH-
aJIbHOrO cTpOHTeJlbCTBa, HaYLlHo-Hccne,ll,o-
BaTeJlbCKHC, npoeKTHble If CTpOllTeJlbHblC
opraHH3aLl,HH ,lI,OJllJUlbl opraHH30BaTb 60-
J1ee mIfpOKoe -BHeJJ.JpelfoHe 'B IMaCCOBOC CTpO-

HTCJIbCToBO OO'beMHbIX OJlOIKUB, \LITO RBJlnCT-

cn O,ll,HUM !H3 ijJC3epBOB '3Ha'lli'TeJlb:HOrO

nOBblrueHuSi 3<fJ<fJeKTHBHoCl1H ,}<aUHTanbHbIX

BJlO}l{eHuii.

o T P e ,IT, a 'K 'U If ,If, B ny6JtuKye,Moli
HUJICe nOa60pKe cranu OTpa'JfCel-lbl TpyiJ-
HOCTll, e03HllKalOll{ue npu oceoeHUU

o6oeMHo-6AOIiHOZO OOJuocTpOeHWl. OiJHG-
KO TaKlte TpyaHocTu conYTcTeylOT oceoe-

1-IU1O TWJlCaOZO Hoeozo 1-IanpaeAe1-lUJl B

CTpOllTeJtbCTBe.

.


