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«3HattUTeJlbHO YlLyttLUUTb KatteCTBO, paCUlUpUTb COpTaMeHT MeTaILILO-

npo8YKl.{UU U C3KOHOMUTb 3a CtteT aTOZO B 1980 z. B Hapo8HoM X03JlUCT-

Be 5-6 MJlH. TOHH MeTaJlJla. J1BelLUttUTb B 1,5-2 pa3a BblnycK acjJcjJeKTuB-
flblX BUaOB J'vteTaJlILOnpOaYKl{UU: XOJlOaHOKaTaH020 AUCTOB020 npoKara,

JLUCTOB020 npoKaTa C nOKpblTUflMU, 2HYTblX npocpuJLeu...))

«OCHOIBHble Hanpa'BlleHIUI pa3BHTJlh HapO:,lI..IHOrO xo-

351HCTBa CCCP Ha 1976-1980 rO;ZI.bI».

KaHA. TeXH. HaYK r. C. MHTHHK"

HHH<eHepbl A. A. tDOnOMEEB, r. St. nY"IAHCKHf1 (HHH>K6)

Y,ll.K 691-417.5

rHYTble npoqnotnM AJ1S1 (j:)Ople\

DapK CTaJ1bHbIX <pOpM ,B npO:MbIIIlJ1eH-

HOCTH c60pHoro 2KeJIe306eTOHa npeBbIlIla-

eT 1,5 MJ1H. T. E2K-erO!l.HO Ha OCHa.III.eHHe

iHOBbIX npe.u.npH5iTIU1, 'peHOBau.HIO H peMoHT

<po'prM paCXOlI.yeTC5I OROlLO 400 TbIC. T

CTaJIH. npH CTOJIb 60JIblIl11X 3aTpaTax

MeTaJIJIa B HaCT05Iw.ee BpeM5I OTQeTJIHBO

Ha6JIIOJI.aeTCH TeH.ZI.eHIl.H5I .ZI.aJIbHeMlilero

pacTa MeTaJIJIOeMKOCTIH <pOPM, qTO CB5I3a-

'HO 'He TOJIh-KO ,C YBeJ1H4eHHeM .o5'beMa

npUH3Bo.,1I.CTBa, HO 'H C \I10BbIIlleHHeM T-pe-

60BaHHM K Ka4eCTBY c60pHoro >KeJIe3n6e-

TOHa.

CHH2KeH11e MaCCbI <pOp:'.l npH 06ecne4e-

HMll  OCTaT04HOri HX :iKeCTKOCT11
- O!!Ha

H3 O'CHOBHbIX 3a.:ra:r. 2TOQ::":;:X --::2;:e.: n-- J-

-

MbIIllJ1eHHOCTblO  OO? O=-
-

.:  -e3_
-

-:-:
-

=.::..

.I:> OHpe,LI.eJ!eHHOfl 1 C:uC _ L -

Co  ;:

6bITb peweHa npH :1?:  _e-{.:.::: - - - =

1 ,.

CTeHlHbIX rHYTbIX np 0lpiL.-:ell. .3':)'; :::-: =--:3-

HO'CTb 'KO'To-pbIX .:I,OKa3arla n?a:..::  2==

[1].
CJIeJI.yeT OT:MeTHTb, 4TO npH 3TO:\1 He

TOJIbKO pacnHlpHeTC5f 06Jld\.: 1 b paLl110HdJIb-

HOrO mpllMeHeHH5I rHYTbIX npo-<pHJIefi B

CT'P0HTe.TIbCTB-e, HO H npe1JI.CTaB.TI5IeTC5I B03-

MO}KHbIM nepeHTH K 60JIee 3<p<PeKTl1BHbIM

KOHCTPYKTHBHbIM perneHH51M nO.lI.,IT,OHOl:S 11

60PTOB, a TaK)Ke IIOBbICHTb TeXHOJIOrHq-

HOCTb H3rOTOBJIeHHH cpOpM. 3TH 06CT051-

TeJIbCTBa 6bIJIH BbI5IBJIeHbI B pe3YJIbTaTe

pa60T, npOBe,IT,eHHbIX B Hl111)l(Ee B

1973-1975 rr.

LLeJIeco06pa3HocTb 3aMeHbI B Hecyw.eM

KapKace nO.ZI.JI.OHa npoKaTHblx 6aJIOK

rHYTbIMH npocpHJ15IMH JI.HKTyeTC5I CJ1e)J,YIO-

W.HMH co06pa}KeHH51MH. 06bI4HO nOJl.)J,OH

COCTOHT H3 BepxHefi 06WHBKH 11 Hecyruero

KapKaca, 6aJIKH KOToporo BblnOJ1H5IIOTC5I

Jl3 O.ZI.HHO'lIHbIX IllBeJ1J1epOB HJ1H B BHLI.e

Kop06oK Jl3 ,ZI.BYX IllBeJIJIepOB C nOJIKaMH,

06paw.eHHbIMH .ZI.pyr K .ZI.pyry (pilC. 1,a).

TIpH TOJ1w.HHe BepxHero JIHCTa .ZI.O 6 MM

TaKHe 6aJIK11 ew.e MO}KHO np11MeH5ITb,

nOCKOJIbKY BepXH5I5I nOJIKa IllBeJ1JIepOB

n03B0J15IeT pa3LI.BlulYTb H YMeHbllIHTb

cBapHble III BbI, Kpen5IIlJJle 06WHBKY. K TO-

MY :tKe CYMMapHa5I nJ10w.a,IT,b BepXHHX

n0J10K IIlBeJIJIepOB C0113MepHMa C I1JIO-

IlJ,aLLbIO J1HCTa 06IllHBKH, H 3Ha4HT, HaJI}{1Ule

BepXHHX n0J10K B 6aflKax n03B0J1HeT noJI.-

H5ITb Il.eHTp aflbHYIO nJIOCKOCTb Ce'lJeH11H,

6.naro,IT,ap5I 4eMY YMeHbWaeTC5I )J,e<popMa-

THBHOCTb nOJI.AOHa npH H3rOTOBJ1eHHH Ha

HeM npe.LLHanp5I}KeHHbIX H3.ZI.eJ1HH.

B HaCT05Iw.ee BpeM5I ,IT,J151 nOBbIIlleHl15J
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PHC I. BapHaHTbl KOHCTPYKTHBHoro pe-

meHHSI nO)J.)J.oHa

a - CeqeHlIe c 6a.nE3MH \13 IllBeJ1J1epoB;

6 _ TO }Ke, H3 rHYTbIX ,tr,poclJHJIeH; 8 -

HeCYllI.Hl1 KapKac U3 rrp )AOJIbHbIX If no-

rrepeqHbIX 6aJIOK; 2 - Tf'  {e. C  Haro-

HaJIbHblMH nepeKpeCTHblMH CB5I3S1MH

Ka'lJeCTBa nOBepXHOCTH 113)J,eJ111H npHMeH5I-

lOT 06IllHBKY H3 JI11CTa TOJ1IlJ,HHOfi 8-

12 MM, QTO n03B0J15IeT HCKJ1104HTb BepXHHe

rrOJ1KH B 6aJIKaX (pHC. 1,6) . TIpH 3TOM

YMeHblilaeTC5I ,IT,J1HHa CBapHbIX IllBOB, a

II0J10:tKeHHe Il.eHTpaJ1bHOH nJ10CKOCTH ce4e-

HH5I nO)J,)J,OHa CYIIJ.eCTBeHHO He MeH5IeTC5I.

KpoMe Taro, np11 HCn0J1b30BaHHH rHY-

TbIX rrpO<pHJ1e:i1 npaKTH4eCKH HeT npen5IT-

CTB11i:r .ZI.J15I nepexo)J,a OT HeCYIlJ,ero KapKa-

ca C npOJI.OJ1bHbIMH 11 nOnepe'lJHbIMH 6aJI-

KaMH (pHC. 1,8) K 60J1ee paUHOHaJIbHOM
cxeMe IIo,IT,Jl.OHa c nepeKpecTHbIMH CB5I35IMH

[2]. TIO,IT,)J,OH C ,IT,HarOHaJ1bHOll nepeKpeCT-
Hall perneTKOH (pHC. 1,2) npH TOM }Ke

H 1JH !!a}Ke HeCKOJ1bKO MeHbrneH Macce 06-

.-:':''::'  T3::::: --I= Te.lbHO 60JlbrnerI LKeCTKOCTblO
... ....
_ -..

_:...................::...... 'ltT.""_
'-' " ____ /':\.t::
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.'c:e : y,:,ce'.' :: . :: yc 10ffiHHeT CTbIKOB-

K) npoKaTHwx oanOK no yrJ10M.

03HaKOMJ1eHHe c OTe4eCTBeHHbIMH H 3a-

py6e}KHbIM11 cTaH)J,apTaMli rHYTblx npo<pH-

JIeH ,IT,aJ10 B03MO}KHOCTb oT06paTb npo-

<pHJIH, He HMemIIJ.He BepXHeH IIOJIKH

(pHC. 2). AHaJIH3 reoMeTp114ecKHx xapaK-

TepHcTHK H Mace npHBeJ1 K BbI60PY L-06-

pa3Horo npo<pHJ15I KaK HaH60JIee npHeM-

J1eMOrO li3-3a HaHMeHbIlleH nJ10IIJ.a,lI.H no-

nepe4Horo Ce4eHH5I (npH npHH5ITOM
TOJ11ll.HHe J1HCTa) ,

B03MO}K HOCTH peIlleHH5I

6aJIOtIHOH KJ1eTKH no J11060MY BapHaHTY,

TeXH0J10rH4HOCTH COOpKH H cBapKH KOH-

CTPYKU11H 113 TaKHX npO<pHJ1ei1. rHYTbIH

npO<p HJ1b n03B0J15IeT 06pa30BbIBaTb H KO-

p06QaTble 6aJ1KH, eCJ1H CBapHBaTb ABa

npO<p HJI5I nOJIKaMH, 06paIll.eHHbIMH ,IT,pyr K

APyry (CM. pHC. 1,6).



B Ta6JI. 1 rrpHBeJI.eHbI xapaKTepHcTHKH

Tpex 3anpOeKTl1pOBaHHblx nO).l.).I.OHOB O,!I.-

Horo pa3Mepa B rrJIaHe, rrpHMepHo O;J.HOi'I

BbICOTbI, aTJIIILIaIOlll.HXC5I TOJIbKO T I:10 ,I

6aJIKl1. TIpll OJI.HHaKOBOH cxeMe 6a 0 Horo

KapKaca L-06pa3HbIH npocpHJIb no cpaB-
HeHHIO C npoKaTHoi'r 6aJIKOI I B KOHCTPYK-
IUI5IX npHMepHo O,lI,lIHaKoBoi'I )I eCTKOCTH

Ha 113f116 06eCneQHBaeT CH DKeHlle  IaCCbl

Ha 12 %; no npHBe).l.eHHO\IY K O.J.HHaKO-

BOH Macce MOMeHTY HHepU:la 3cpcpeKTHB-
HOCTb OILeHHBaeTC5I npH\IepHO B 10 %

.

3cpcpeKTHBHoCTb no cpaBHeHHIO C U-06-

P a3HbIM npoq:nIJIe:\I Ha:\IHoro BbIllle.

B cTaH;LapTax fH)- TblX npocpllJIeH oaI1..Le-
ro H cneu.Ha"lbHoro Ha3HaQeIUI5I L-06pa3-
HHe 3JIeMeHTH TpeoyeMHx ).I.JI5I nO,lI,,lI,OHOB

p a3MepOB He ynoMHHalOTC5I, rr03TOMY

BCTaJI Bonpoc 0 pa3paOOTKe CneIl.HaJIbHO-

ro copTaMeHTa. 3TOMY npe,lI,llleCTBOBaJUI

HCCJIe,lJ,OBaHIUI OnTHMaJIbHOro COOTHorne-

HH5I BbICOTbI H lllHpHHbI npocpHlI5I.
AHaJIH3 pe3YJIbTClTOB paCQeTOB Ha H3-

rH6 H KpYLIeHHe 60JIbillOrO LIHCJla no.rr.,lI,O-

HOB C 6aJIKaMlI KapKaca H3 rHYT Xnpo-

cpHJIeH BbICOTOH 140-300 MM, llIHpHHOfI
nOJIOK 50-150 MM, TOJIlIJ.llHOH 4-10 MM

npl1 O).l.HHaKOBOM pa3Mepe B nJIaHe rr03BO-

JIHJI C,lI,eJIaTb HeKoTopbIe 06I1..LHe BbIBO)I.bI

o BJIH51HHH reOMeTpHQeCKl1X pa3MepoB Ha

xapaKTepllcTllKH )KeCTKOCTH n0.J..10Ha:

HaI160JIbrnee nOBHllleHHe LKeCTKOCT:: :ip:i

H3rHae H KP) LIeHII:I KO::CTPY;';:Il:::i .: -c-:r:-a-

eTC5I npH Y3e lHqe Ir:f 3ECOTDI r? :::.151:

pa3 Iep lllUP:iHbI rro 1  :cn:a3:DI3aeTC51  .:

Be lHlIHHe:iKeCTKOCTII He OLIeHb CYI1l.eCTBeH-

H8;

nplI nOBbIllleHHlI TOJII1..LHHbI JIHCTa rrp 0-

cpHJUI :lKeCTKOCTb B03paCTaeT B MeHblllefI

CTeneHH, LIeM caMa TOJIIIl.HHa.

3KcrrepHMeHTaJIbHHe HCCJIe,lI,OBaHH5I rro).l.-

TBepJLHJIH BbIBO).l. 0 HeIl.eJIeco06pa3HOCTH
rHYToro rrpocpHJI51 C lllHpOKOH rrOJIKOH no

KOHCTPYKTHBHbIM cOOapa)KeHH51M (npnpOCT
:lKeCTKOCTH He3HaQHTeJIeH), a TaK)Ke no

3KOHOMHlIeCKHM (rrOBbIllIeHHe MaCCbI npo-

cpHJI51) .

,l:LJI5I 06JIerLIeHH5f H YJLellIeB.n:eHH5I rrpo-

H3BO)J.CTBa rHYTbIX npocpHJIeH ).I.JI51 nO,II)I.O-

HOB npH nO,lJ,fOTOBKe copTaMeHTa npllH51TO

OfpaHHlIeHHe LIllCJIa TllITOpa3MepOB rrpo-

cpHJIeH. YlIHTbIBaeTC51 TaK)Ke B03MO)KHOCTb

rrpllMeHeHll51 B nO..1..J.OHax rHYTbIX 6aJIOK

BMeCTe C cpaCOHHbI I npOKaTO:\I (Hanpn-
Mep, H3 Hlix Bblno lH51lOTCH KOHT:) pHble

6aJIKH), rr03TOMY BbICOTa fHYTbIX npocpn-
JIeH rrpHH51Ta TaKOH :lKe, KaK Ii lllBe 1.1epOB,

C TOH :lKe rpa).l.aIl.HeH no BbICOTe. BeCb

copTaMeHT OrpaHlIQlIBaeTC51 BoceMbIO rro-

3HIl.ll51MH npH npe).l.eJIbHHX BHCOTax 140 H

300 MM.

Ha OCHOBaHHH TeopeTHLIeCKHX nOJIOLKe-

HHll [3, 4], nO).l.KpenJIeHHbIX HalllHMH HC-

CJIe).l.OBaHH5IMH, OI1TH:v1aJIbHa5f 3aBHCHMOCTb

lllHpHHbI 11 BbICOTbI nOJIKP npocpHJI5I on-

peJI.eJIeHa BblpaTh.eHHeM b = 0,33 h. TOJl-

1* 3aK. -136
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240X650

240X 650

250X630
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I 300

300

312

395

372,6

598 , 5

52 423 2842

50 968 2530

50 838 4227

18,5

20,6
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140 50 5 9,05 7,07
160 50 5 10 7,8 
180 60 6 13,8 10,8
200 60 6 15 11,t3 
220 60 6 16 12,':-:
240 75 7 20,5  Q

270 75 7 21,9
. - -..,

,
c_
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Ha 1976-1980 rf.) COCTaBHT 21.- ---2. :.

liJIll 10,8 MJIH. p.
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\feHT npoqnIJ1eiI )J}IH nO)],)l.OHOB. 31'0
"'

CB5I'ianO C TeM, lITO TOJlw,nHa JU)l.eJ1HH,

6eroHHpyel\1hIX B t.pOpl\I3X, MeHHeTC5I B

 Ha4HTeJIbHhjX Ilpe.1I.eJIax. l(aK CJle,U.CTB11 ,

L'OpT3 MeHr UhIJI IlO.TI.rOTOBJ1eH H3 18 Tllll () 

pa3!'vIepOB BLICOTOH 01' 100 .n.o 400 MM,

HO IICKJIIOqeHbI pa3Hble llIHpHHbI rrpocpH-
.1 ell npn O,U.HOlI BbICOTe, B pe3YJIbTaTe

LIero qnCJIO THnopa3MepoB YMeHblIlHJIOCb

].0 13 (Ta6JI. 3).
TaOJIHIJ,a3

.. (Ij ...
,.Q ..

 I=;
(\!..t:) :r::<oQ J::::( 
:r: :s:: CIJ::s:: CIJ::S::

f-o:S::::g :s:::S:: S' :f (.)
o.e-..,. o.:::S:: o u ...

cJoo'!; ....r::;:  cJ N 
:a Po .. ao:g O:S::  (1):E :€-C:Oi::..s: I::::E b t:: C.H')

100 80 4 9,73 7 ,64

120 80 5 13, 1 10 , 3

140 80 5 14,1 11,3
160 120 5 18,4 14,55

180 100 6 21,5 16,8
200 120 7 29,8 23,4

230* 120 7 31 , 9 25, 1

250 120 7 32,6 25,6
280* 140 7 39,2 30,8
300 140 8 44 34,6

330. 140 8 46,4 36,5
360 140 8 48,8 38,3

400 160 8 55,2 43,3

* npO<pHJIH , He BXOJUlur.ne BraCT 8278-63.

n p H M e q a H H 51:

1. npoqmJIH BbICOTOfi 100, 120, 160 H 180 MM

OCBoeHbI npOMbIlllJIP.HHOCTbIO.
2. 0603Ha1.IeHH5J h, b H 0 CM. Ha pHC. 3.

BbIBO bl

TIoCJIe 3aBeprneHHH HCCJIeJJ.OBaluli'f H

pa3pa60TKH npOeKTOB COp1'aMeHTOB rHY-

1'bIX npocpHJIeti JJ.JIH cpOpM CJle,U.YlOIIJ.HM

IIlarOM HBJIHeTCH rrO.n.r01'OBKa K BblnYCKY

rrpo<pHJIeti 3aBO,lLaMH MHHqep leTa CCCP,

lleMY .n.OJDKHO npe,lJJlleCTBOBaTb onpe .J..e .1e -

HHe rroTpe6HOCTH p a3.1HqHbl\: '.!;7:=:7CTi:'JC- =-

H BeJl.OMCTB B TaKO\1 :.rera.l.1e. Ue:.:::-- r

.--:-

30BaHHble nOCTaBKH c.le..1yer
-

.-2 :.; - :;.:-=

B rrepBYlO Oqepe,J.b :.l: HCTpo
-

':.J:n 2:'-:; -:

C1'pOH1'eJIbHbI:\I  nIHHCTepCTBa ..1 ,1.1c i7 C-

IIOJIb30BaHHH Ha 3aBO,J.ax, Cneu.na.1H3HpO-

BaHHbIX Ha H3rOTOBJIeHHH <pop),I,

OpraHH3aI1.H5IM, Be.n.YllJJIM npOeK1'lIpOBa-

HHe <pOPM, He06xo,U.HMO npe.n.YCMaTpHBaTb

llIHpOKOe npHMeHeHHe rHYTbIX npOCpHJICll B

pa3pa6aTbIBaeMbIX npOeKTaX II IU1K

MO)KHO lIaU.le npHMeHH1'b B HHX paI1.HO-

HaJIbHble CXeMbI nO,U.,U.OHOB C JI,HarOnaJIL-

HbIMH CBH3HMH li3 L-06pa3HbIX 3JIeMeH-

TOB.

.nHTEPATYPA

1. K 0 t JI 51 P E. <1>. CTaJIbHble EOHCTpYK-

u.lIn H3 rHYTblx npO<pHJIefi B CTpOHTeJIbCTBe 3a

py6e)KOM. 0030p. lI.I1HI1C, 1971.

2. PYKOBOJI.CTBO no paC1.IeTY H npoeKTnpo-

BaHHIO CTaJIbHbIX cPOpM. M.t CTpOHn3JI.aT, 1970.

3. J1 0 )K K H H B. f. TeOpeTH1.IeCKHe OCIIOBbI

nocTpoeHHH copTaMeHTa npOI<aTHoll CTalIH.-

«BecTHHK IIH)KeHepOB II TeXHHKon», 1951, Nil 6.

4. B a x Y p K H II B. I'll. HaHBhIfo,!I.Uei'IHI351

Q)OI)]1,la ABYT3BPOBbIX oaJ10K_- «Blo.TTJIereHb CTpO-

JlTeJlblloi1 TeXHHKII», 1949, NQ 21.

5. MeTo,TT,1ItIeCKlIe YKa33 nH51 110 no..n.rOTOBKC

M3TepUaJIOB 0 nOTpeunocTH napO.!I.IlOI 0 XO 5IiiCT-

13a B rHYThlX npo(lm:JI51x net 1976-1980 rr. YKp-

HIIH!v\ET. XapbKon, 1973.

4

Tp 6YHaCOpeBHYIOw.MXCSI
.d:"': ...

rn. HHH<eHep KOM6HHaTa KpeMeH'IyrcTpoH r. H. AHTOHOB,

Half. TeXOT.qena A. B. ECbPEMOB

Y)J,K 69.003:658.011.8

3aBOAcKa ngTMneTKO

M HaY HO-TeXHM eCKM nporpecc

IIoJITaBcKHH 3aBO}J. )KI311-7 KOM6HuaTa

KpeMeH1.Iyrc1'poi'f, BblnOJIHHH pellIeHHH

XXIV C'be3JI,a KITeC, ycneIIlHo, Ha JI.Ba

MeCHI1.a paHbllle cpoKa, CnpaBHJICH C 3a 4

.n.aHHeM JI,eB5ITOH nHTHJIe1'KH. 3a nepHo}J. C

1970 no 1975 f. npHpocT npoH3Bo.n.cTBa

TOBapHoH rrpoJI,YK HH Ha 3aBOJI,e COCTaBHJI

48,1 °10, 06'beM peaJIH30BaHHoH npoJJ.YKIJ.HH

47,3 °10, npoH3BoJI,HTeJIbHOCTb 1'pYJI,a

43,6 °/0. nepeBbIIIOJIHeHbI nJIaHbI no CHH-

LKeHHlO ce6ecToHMoCTH npo.n.YKII.HH H npH-

6bIJlH.

OrpoMHbIH BKJIa.u. B BblnOJIHeHHe nJIaHOB

9-H nHTHJIeTKH BHeCJIH KOJlJIeKTHBbI I.J.eXOB

J\f 2 H J\fg 1, apMa1'ypHofO II peMoHTHo-

MeXaHlIqeCKOrO, K01'OpbIMH PYKOBO,U.HT

1'T. B. CPo )Jau.eHKo, B. B. 4y6KO, J1. B.

EapaHOBCKIIII. B. H. ilO.1HllLYK. 3a ycne-
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 -crrelllHo TpY;UI.1CH 3aBo,J.cKoII KO.lo11eK-

THB II B I KBapTa..le 1976 r. B3HB nOBbI-

llleHHble 06H3aTeJIbC1'Ba HaBc1'pellY

XXV c'be3.n.y I<'TICC, KOJlJIeKTHB BbUIOJl-

HHJI .n.ByxMec5PIHbli'1 nJIaII H COIIUaJIHCTH-

4eCKHe 065I3aTe.TIbCTBa KO JLHIO OTKpbI1'H5I

C'be3,U.a H ObVI YAOCToeH lSbICOKOH qeCTH

parropToBaTb C'be3,U.Y 0 CBOHX TPY,U.OBbIX

,U.oc1'H)KeHHHx.
BblcoKHe nOKa3a1'eJIH B pa60Te 6bIJIH

}J.oCTHrHY1'bI TOJIbKO 6JIaro.n.apH BHe pe-
..

HHlO Ha 3aBOJJ.e JI.OCTH)KeHHH HayqHo-.

TeXHHlJeCKOrO nporpecca, IllHpoKoro

pacnpoc1'paHeHHH HOBOH TeXHHKH, nepe-

JI,OBOR TeXHOJIOrHH, MexaHH3a HHH aBTO-

MaTH3aI1.HH npoH3Bo,U.cTBeHHblx npo eccoB.

Ha 3TO 6bIJIH HanpaBJIeHbI Bce YCIVIlH£

pa6ollHx, HII)KeHepHO-TexHHllecKHx pa60T-

HlIKOB H CJIY)KallIJIx. 06m.ec1'BeHHO-nOJIH-

THqeCKaH n BocnH1'a1'eJlbHaH pa60Ta B

nexax H cJlY)K6ax 33Bo.n.a, na YtlaCTKax II

pa601JHX MeCTax 6bIJIa opraHH30BaHa 1'a-

KHM o6pa30M, ll1'06bI M3KCHMaJlbHO HC-

I nOJIb30BaTb BHYTpeHHHe pe3epBbI, o6ec-

ne1IlITb nplIpoC'r llpO}J.YKIJ.lIH lie 3a C.llf'T

YBeJIUqeHHH pa601'HI1KOB, a 3a cqer HH-

TeHCHBHoro pa3BHTHH npoH3Bo}J.CTBa.

EIII.e JI.O HaqaJI3 IIHTHJIe1'KH npH COCTaB-

JIeHHH nJI3Ha COHnaJIbHO-3KoHoMH4ecKoro

pa3BHTHH KOJIJIeK1'HBa ObIJI pa3pa6oT3n
CIIeI1.HaJIbHbIH nJIaH MeponpHHTHH no pe-

KOHCTPYK HHIIpeJI,npHHTHH Hero TeXHH-

qeCKOrO nepeBoopYLKeHHH. BblnOJlHeHHe

Bcex nYHKTOB 31'oro IIJIaHa n03BOJIHJIO

KOJlJIeK1'HBY C03JJ.aTb Heo6xoJJ.HMble H

IIpOllHwe npeJI,IIOCWJlKH JI.JIH BbInOJlHeHHH H

nepeBbIrrOJIHeHHH 3anJIaHHpOBaHHbIX Ha

nHTHneTKY 06'beMOB npOH3BOACTB8 H pea-

JlH3aI.I.HH rrpOJI,YK lIli.

OCHOBHbIM HanpaBJIHIOIl1.HM H PYKOBO-

)l.Hlll.HM 3BeHOM B Bonpocax TeXIIHlleCKoro

nepeBoopynzeHIIH 3aBO;I.a, COBepllleHC1'BO-

 ::';q :- e:\"-: -= .10:-:: ecr\?'x rrpoueCCOB HBH-
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-:.- :::"'.::..X C- 2_. ....-::'::703. .1Y IlllIIX HHmeHe-

pOB. KOhCTpY TOPOB, TeXHOJIOrOB, 3KOHO-

MHCTOB, HaqaJIbHHKOB, I1.eXOB, nepe,U.OBbIX

6pHra,U.HpOB H pa60llHX.

TBoplJeCKaSl rpynna 06CY)KJI,aeT nep-

cneKTHBHble llJIaHbI pa3BH1'HSI, BHeJlpeHII5I

HOBOll TeXHHIUI, BCC MeponpHSlTH5I, na-

npaBJleHHble 113 COBeplllCIICTBOBaIlHe 1'eX4

HOJIOfn4CCKIIX npOI1.eCCon, MOJJ.CpIIlI33UH10

060pY,U.OBaHHH H OCHaC1'KH, YJIY4UlenHC

YCJIOBHH 1'Py.n.a H 6bITa pa60THHKOB.

TBoplleCKOH rpynne nOAqHHHeTCH KB, PY-

KOBO}J.HMoe orrbITHbIM KOHCTPYK1'OPOM

B. 11. KYXJIeBCKHM, YlJaCTOK no BHe,U.pe-

HHlO HOBOR TeXHHKH BO rJIaBe C lIH)KeHe-

pOM-MexaHHKOM T. 10. 11. T!H:VlocpeeH}{O,

YllaC1'OK no aBTOMaTH3aII.HH npOH3BO,lI.CT-

neHHbIX npOII.eCCOB, PYKOBOJI.HMbIH T3JI3HT-

JIHBbIM HH)KeHepOM T. A. If. IlbulIHHhIM.

II 3aBO,U.CKa51 np06JIeMHaH .TIauOpaTopHH.

TIpH 06cY)K eHHH rrepcneK1'HBHbIX nJIa-

HOB TBopqeCKaH rpynna orrpe,U.eJlHe1' OC-

HOBHble HanpaBJIeHHH KOMnJIeKCHOro pa3-

BHTIIH I1.eXOB II yqaCTKOB, peKOHCTpYKnnII

OCHOBHbIX TeXHOJIOfHlleCKHX JlHHHII JTJnl

TeXHIPIeCKoro nepeBoopYiKennH neXOB.



TaK, npn onpeJI,eJIeHHH nYTel1 pa3BHTliH
H TeXHHqeCKOrO nepeBoopY)KeHH5I 3aBO.J.a

Ha 9-10 nHTHJIeTKY ObIJIO npHH5ITO qeTblpe
OCHOBHWX HanpaBJIeHH51:

MexaHH3aUHH H aBTOMaTH3aUHH npo-

ueCCOB npHrOTOBJIeHHH oeToHoB H pacTBo-

pOB;

MexaHH3aUH5I apMaTypHbIX pa60T;

COBeprneHCTBOBaHHe TeXHO.TIOrHH H3ro-

TOBJIeHH5I 6eTOHHbIX II )KeJIe300eTOHHbIX
..

H3JI,eJIHH;

pa3pa60TKa H BHe peHHeHOB@X COBpe-

MeHHbIX .9<p<peKTHBHbIX KOHCTPYKIUIH H

MaTepHaJIOB.

EJIaroJI,ap5I rnHpOKOMY TBOpqeCKOMY no-

HCKY IT nJIaHOBOA paOOTe TBOpqeCKOH
rpynnbI H Bcero KOJIJIeKTHBa 3aBOJI,a 3a

rOJI,bI 9-A n5ITHJIeTKH 6bIJIH perneHbI Bce

BonpOCbI H np06JIeMbI, HaMeqeHHble B YKa-

3aHHbIX HarrpaBJIeHHHX. Ha 3aBOJI,e 6blJIO

pa3paOOTaHO H nYIIJ.eHO B .9KCIIJIyaTaUHIO

4 aBTOMaTHtfeCKHX, 7 HOBbIX TeXHOJIOrHtIe-

CKHX JIHHHH, BHeJI.peHO 60JIee 400 pauHo-

HaJlH3aTOpcKHX npeJI,JIOlKeHHA. 3TO JI,aJIO

B03MOlKHOCTb 06eCllellHBaTb BeCb npHpocT

BHrrycKaeMoH npOJI,YKuHH De3 YBeJIHtfeHHH

llHCJIeHHOCTH pa60THHKOB Ha Tex me npo-

H3BOJI,CTBeHHbIX rrJIOIIJ.a.nHX.

I OCBoeHbI HOBbIe BHJI,bI BbICOK03KOHO-

MHqHbIX JIerKOOeTOHHbIX HecymHx Ii .1py-
..

fllX KOHCTPYKUHII, 1..ITO C03.13,,10 YC.l0BHH
.

JI,Jl5I JI,a.HbHeHlllero CHIDKeH UI  .1a rep"'Ia.10-

e:VIKOCTII II nOBbIllieHHH aH..1YCTp:la.1bHOCTa

CTpOlITe.lbHbIX paOOT. OamuiI 3KOHO 1Hqe-

CKHiI 3cp<peKT OT BHe;:I.peHHH Bcex 1\Iepo-

npHHTHH npeBbIIllaeT 500 TbIC. p., YC-

JIOBHO BbICBotJolKJI,eHO t50JIee 70 patJoTaro-
ll HX. Be3 BBOJI,a MOllI.HOCTeH nOJIyqeHO

JI,onOJIHHTeJIbHO CBbIIlle 12 TbIC. M ct5op-
Horo lKeJIe30t5eToHa B roJI,.

lI.JIH McxaIIll3aUHH H aBTOMaTII3aUHH

npoueccoB npnrOTOBJIeHHH 6eToHoB If pa-
.

CTBOpOB H3rOTOBJIeH pOTOpHHH nHTaTeJIb

ueMeHTa, JIOTKOB@e BH6ponHTaTeJIH

HHepTH@x II n03HpOBOtIHHe 6aqKH JI,JIn BO-

nbl. BHe,npeHHe 3Toro o60PY.lI.OBaHIHI no-

3BOJUIJIO YBeJIlftlHTb TOtfHOCTb .n03Hpona-

HH5I, C3KOHOMHTb  aTepHa.;rlbI. MexaHII3H-

pOBaTb Bce npoueccbI n cOKpaTHTb TPY-

,11,03aTpaTbT. 3KOHO HI1..IeCKHiI 3<p<peKT co-

CTaBH TJ 45.46 TbIC. p. Doc.le re oHcTpYK-

iUHI oeToHHoro V3.1a r:exa :\2 :? H3l'OTOS-
'"

JIelIne oeTona YBeJIUqU.10Cb Ha 30 (I.
.

lIa.nbHei'IIllee cOBepllleHcTBo3aH:
1e C:I-

CTeMbI ynpaBJIeHHH MexaHH3 la nInplIBe.1o

K C03.lLaHIHO aBTOMaTHtIeCKOrO .lL03HpOBa-

HHH no npHrOTOBJIeHHIO 6eToHa H Kepa f-

3HT06eToHa. 3KOHOMHqeCKHH acpcpeKT OT

BHeJI,pCHHfI aBTorvfaTH3HpoB3HHbIX cnCTeM

COCTaBUJI 13,2 TbIC. p.

)lJIH MexaHli3aUHH apMaTypHblA pa60T

BHe.u.peH CTdHOK JI,JIfl fu6KH neTeJIb MHO-

..

ronycToTHbIX naHeJIeH, tfTO YBeJIH4HJIO

npOn3BOJU T   HPCTbH3rOTOBJIeHIUT, YBe-

JIHqH.JIO TOlJI-IOCTb, y.nYllIllH"lO KalieCTBO

npo.n.YKUHH.

BbInycK KapKacoB cBaA ocymeCTB.1Qe--
C51 Ha MexaHH3HpoBaHHoM CTaHKe .:::::c:

HaBHBKH cnHpaJIeA. BblrrycK cBalI YBe.1:I-

qHJICH Ha 22 0/0, YJIYlJllIHJIOCb HX KaqeCTBO.

rrpOH3BO,ll,.HTeJIbHOCTb Tpy.n.a rrOBblCII.l aCb

B 3,8 pa3a. 3KOHOMHtfeCKHA acpcpeKT co-

CTaBHJI 2,5 TbIC. p.

3a.n.alln yseJIHQeHlI51 BblrrYCKa np0lI.YK-

UHH H ee YJI,erneBJIeHHfl HBHJIHCb rrpe.n.rro-

C@JIKOH JI,JIH C03.n.aHHH JIHHHH C npHMeHe-
HHeM TepMHlJeCKH ynpOlJHeHHOH apMaTypM
KJIaCCa AT-V npH H3rOTOBJIeHHH MHoro-

nycToTHHX H nJIOCKHX nJIHT H .n.pyrHx H3-

,lJ.eJlIIH. BHeJI,peHHe JIHHHII n03BOJIHJIO co-

KpaTIITb TpYJI,OBHe 3aTpaTM, YBeJIHtfHTb

npOH3BO,ll,HTeJIbHOCTb Tpy.rr.a, o6eCrretIHTb

3KOHOMHIO MeTaJIJIa. 3KOHOMHQeCKHH .9cp-
<peKT COCTaBHJI 43,9 TbIC. p.

IlpeJI.JIolKeHa H BHeJI,peHa YCTaHoBKa

JI,JIH H3rOTOBJIeHHH nycToTHbIX 6JIOKOB

CTeH nOJI,BaJIOB C npHMeHeHHeM BH6po-
CTOJIa Y,ll,apHOrO JI,eHCTBH5I. 3KOHOMH5I 6e-

TOHa Ha KalK.lI.OM 6JIOKe COCTaBHJIa

0,114 M
3

, cOKpaTHJIHCb TpYJI,03aTpaTbI,

YBeJIHlJHJIaCb npoH3BO,ll,HTeJIbHOcTb. 3KOHO-

MHtfeCKHH 3cpcpeKT TOJIbKO 3a 1975 f. co-

CTaBH.n 10,8 TbIC. p.

-'\exaHII3HpoBaH npouecc pacna.lyoKII II

C60DhH BepTHKa.1bHbIx KacceTHblX <POP\I
.J..IQ :BrOTOB.leHt I H 3LJ: TpeHHHx CTeHOBblX

naHe,,1eH:.

BnepBbIe B Halliei'! CTpaHe B cO,J,PYlKe-

CTBe C npe,J,cT3BHTe.l51 11I XapbKoBcKoro
HH)KeHepHO-cTpoHTenbHoro HHcTHTYTa Ha

3aBOJI.e pa3pa6oTaHa H H3rOTOBJIeHa npo-

MbIIIIJIeHHaH YCTaHoBKa no H3rOTOBJIeHlllO

KepaM3HTo6eToHHbIX H3.n.eJIHH C BbICOKO-

TeMnepaTypHbIM nporpeBoM 6eToHa Mac-

JIHHbIM TCnJIOHOCllTeJIeM. CpOKlI TepMoo6-

pa60TKH H3JI,eJIHH cOKpaTHnncb B 2--

2,5 pa33, Ha 60 %
nOBLIClIJICH I(nn Ten-

JlOBbYX YCTaHoBoK.

1I.JIH MexaHlI3aUliH H3rOTOBJICHHH JIH-

..

HeHHblX 3JICMeHTOB BHCJI,pena YCTaHoBK3,

COCT05II.I1,35I II3 BH6pocroJIa, 6eToHop33-
.llaTQHKa H CIUIl10BOrO nO,11,'beMHHKa. 3TO

..

n03BOJH:IJIO pa3rpY3HTb K03JIOBOl:I KpaH,

BbICB060;:Ulfh O;I,HOrO pa60Qero, nOBbtCHTb

Ea1..IeCTBO yn 1oTHeHHH 6eTOHHoil C 1eCH.

BHe peHIIe B npoII3BoJ.CTBO TeXHOJIOfH-

ttecKoiI .1IIHIIII .!l.1H  le'i:aHH3HpoBaHHoro
.. ,..,

"I3fOTOB.leHlIH CBali C OObILIHbIM H npeJI,-

33. 'liITe.1bHO HanpH .eHHbI 1ap HpOBaHHeM

(LeuT pa.lbUbI .1) Tep np.-IeCKII ynpOqHeHHoi'I
CT 2.1b-0 h.laCC3 A.T-V n03BOJIHJIO OJI,HO-

Bpe .1eH ocpOp:.IOB3Tb !lBe CBau. YBeJIH-

QII.1aCb :1P01I3B0.1IITe.1bHocTb, YJIYQIllIIJIOCb

haLfCCTBO npO.1YKuIIII. Tenepb 33 OJI,HY

Cl\teH\' TpOC pa60LIIiX cpOp tYlOT JI.O 30 M
3

cBaiL 3KOHo lH4ecKliiI 9cpcpeE.T COCTaBHJI

2 TbIC. p.

LIJIH ) Be.1H4eHliH

CBaIl II 3KOHO:.-IIIII

HeCYllleil cnoco6HoCTH

6eToHa pa3pa6oTaHa
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YJIYQrnHTb BHeIlIHl:IH BH.n. H3,J,e.l:  ..-::-:_-:::--

JI,HpOBaTb KOHueHTpaUHH Han H.";':c:-:-:-.
CHH3HTb Maccy no cpaBHeHlIlO C c::-=-c':-

BYIOlU.HMH aHaJIOfHtfHbIMH Ha 30 %. Y . e =

IllHTb cTpOHTeJIbHYlO BbICOTY Ha 36
-

CHH3HTb pacxoJI. CTaJIII Ha 25 %. I 13foTc-::

.1eHHe II HcnbITaHHe 06pa3uoB nOKa32.-::

nO.lOlKIITe.1JbHble pe3y.HbTaTbI.

Ha 3aBOJLe 6bIJIa npOBeJI,eHa 3Ha --

".. "..

Te.lbHaH paooTa no YJIYQIlleHHIO ObIT2 :

rrOBbIIlleHHlO KYJIbTypbI npoH3BoJ..CT32.

ITocTpoeHa HOBaH npeKpacHaH CTO.l0B2 =

3KTOBbIH 3a.JY H3 260 qeJIOBeK, H03S ;

6bIToBbIe nOMeI.I1,eHHH. B 1972 f. 33 Bb:

COKYIO KYJIbTYPY rrpOH3BOJI,CTBa KO.l.1eKT:--

3aBOJIa 6bIJI HarpalK,lJ,eH nOQeTHOA rpa .10

Tofl MHHnpOMCTpOH CCCP.

BbICOKa5I KYJIbTypa npOII3BO.II.CTBa ,:J

crHraeTC5I 33 CtfeT C03HaTeJIbHOrO OTPO

lUeHH5I KaLK,IJ.OrO K CBOH:vr 06H3aHHOCT C;'.

opraIlH3aUHH D3aI1MOKOHTpOJI5I. TeppE::

pH5I 3aKpCTIJleHa 3a uexaMII II yqaCTKa .
-

COCTOHHIIe yqaCTKOB nOCT05IHHO KOHT=:-

JIupyeTC5I a.lLMHHHCTpaLI.HeH II 06ll1.eCT3e:

HbIMH opraHH33UHHMH. Pery.H5IpHO npo-

].LHTCH KOHKypCbI II nOJI,BO.ll.5ITC5I IITC-

CMOTpOB Ha JIYQlllee COJI,epLKaHlIe u.e:\.c:

YlIaCTKon, 3aKpenJICIIIILIX TeppHToplIlL

Do.nee CJIO)IOIble 33JJ.a lII1 CTOHT neJE

KOJIJleKTHBOM 3aBO.II.a B IIOBOH, lO-fI IT?!"

.T.reTKe, TIHTIIJIeTKe Ka'ieCTBa. TBopQec:-:=-

rpynrra pa3pa60TaJIa lllHpOKHl1 n.13  .',:

ponpHHTuii no ,lJ,aJIbHeHIlleMY TeXHI! e::--

MY nepeBoopY}KeHHIO 33BO,l1.3, narrp 2.3.-::':'

IlbI!! na pe3Koe rrOBbIlllCHHe 1{atIeCT32. :-.

nYCKaCM oii np0J1.YKIUUI, ,lJ,a,,1JbHeih....:.e:::

BblrneHlle U pOH3BoJI,lITeJIbHOCTII -=-:
-

.:

o .,

YJIYtfIllCHHe YCJIOBHTI TPY!La II C:::2
-

- -.:-::

lUIX, I1H}KeHepHo-TexHH4ecKIIx
r

- - -

H C.11Y)KaIlI.HX 



B HaCT05IlI1.ee BpeM5I KOJIJIeKTHB ycrrelIl-

HO B ITOJIHHeT 3a aHHe rrepBoro fo a

rrHTHJIeTKH. 3a I IToJIyrO,IT)1e 1976 r.

u

OO'beM peaJIH3aUHH rrpOMbIlIlJIeHHOH npo-

.:LYKLLHH COCTaBHJI 1683 TbIC. p., nJIaHOBbIH

06'beM COCTaBJIHJI 1635 TbIC. p., a 06'belVI

peaJIH3aUHH B cooTBeTcTBYIOlI1.HH IIepHo 

1975 f. - 1581 TbIC. p. BblnYIIleHo TOBap-

HOH rrpo,lI,YKll.HH Ha 1694 TbIC. p. npH nJIa-

He 1645 TbIC. p. TIpOH3BO CTBO c60pHoro
)KeJIe306eToHa YBeJIHqHJIOCb Ha 3,5 TbIC.

}.t13 no cpaBHeHHIO C I nOJIyro HeM 1975 f.

Bblpa60TKa Ha O Horo pa60TaIOIIlero co-

CTaBHJIa 5591 p. npH nJIaHe 5447 p., HJIH

Ha 348 p. 60JIbllle cooTBeTcTBYIOIIlero ne-

pHoLLa npOlIlJIOrO rOJ.La. Ce6ecToHMoCTb

TOBapHoI! npoJ.LYKll.HH CHII)KeHa npoTHB

cooTBeTcTBYIOIIlero nepHOJ.La npOlIlJIOrO fO-

LLa Ha 101 TbIC. p.

B bI III JI If B C BeT:

A ,r a LL LK a HOB B. 11. 3KOHOMMKa nOBbI-
..

meHHD AOnrOBeQHOCTH H KOpp03HOHHOll

CToHKOCTM CTpOI1Te T}bHbIX KOHCTPYKunit _\t.

CTpOHH3,lLaT, 1976. 112 2. (3: -,\?() .r:::-:::

ICTpoHTe"lbcT3a). 8 000 3:{3.. 3 :...

A .n: e K C e e B C. H., P 0 3 e H T a .lb

H. K. 'XOppo3MoHHaSl CToHKOCTb :>Kene30-

u

6eToHHbIX KOHCTPYKIJ.MM B arpeCCHBHoM

npOMbiUlJIeHHOH cpe.rr.e. M., CTpOHH3.,lLaT,

1976. 208 C., 6 000 3K3., 70 K.

B a H IK 0 B B. H., C H r a JI 0 B 3. E.

)l(eJle306eToHHbIe KOHCTPYKIJ.JUI. 06Ill.IlH

K'YPC. 113\:1,. 2-e, ;nepepa6. H JI.O\IT. M., CTpOH-
H3:11aT, 1976. 783 c., 40 000 3:K'

3., 1 p. 86 K.

cyqe6HH!K JIJI5I cTy.rr.eHToB B'Y3 o.:g).

EeToHbl Ha eCTeCTBeHHblX nopHCTbIX 3a-

nOJIHMTeJISlX KaMQaTKM. C60'PHilK HaYQH.

pa60T. TI,oJL pelle E. TI. .XOJIOlIlHHa. DeT-

porraB.:l0BCK- Ka:\1QaTCKHH, .l1.allbHeBOCTOqn.

K H. m::3:IL., Ka lqaT. OTIJ,-HHe, 1976. 139 C.,

1_000-  K3.,62 K.
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 ..::-- __

. -
..::. ::s.-.:: .

-  - --

6

30BOACKoe npOM3BOACTBO

HHH<. A. H. CEMEHOB (fHnpOCTpOMMaw)

Y)J.K 693.524.52-934

6eTOHOYKnOA"IMKM M3 arperaTMpOBOHHblX Y3nOB

 eJIe306eTOHHHeH3,lI,enH5I Ha npe npH-

HTHHX CTpOHHHJ.LYCTPHH H3rOTOBJIHIOT Ha

YHHBepCaJIbHbIX <pOpMOB01.JHbIX nOCTaX,

npe Ha3HaqeHHbIX )J.JIH <pOpMOBaHHH IllH-

pOKOH HOMeHKRaTypbI IIJIOCKOCTH X (nJIHT,
rraHeJIeH .M LLp.) H .TIMHeHIIbIX (CBalI, KO-

JlOHH, 6aJlOK H  p.) H3)J.eJIHH, a TaK,Ke Ha

CneUHaJIH3HpOBaHHbIX <P0PMOBOqHbIX no-

CTax nOTOqHO-KOHBeHepHbIX JIHHH:fr, npe -

Ha3Hal.leHHbIX  .TIH H3rOTOBJIeHHH O Horo

H3JI.eJIHH, HJIH Y3Kofr HOMeHKJIaTypbI O,IT.-

HOTHnHbIX H3 eJIHH.

Ha nOTOqHO-KoHBe:frepHbIx JlHHHHX qaCTO

Hl\leeTCH ,IT.Ba <P0PMOBOqHbIX nOCTa (Ha

rrepBO t YK.la.1bIBaeTCH HH.tKHHH CJIOH 6e-

TOH!iO:"! c , eC La :-:ra BTOPO\I
- BepXHIIH
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nJIHTbI npH <pOp:VI0BaHHH pe6pnCTHX H3-

 eJIHi1 rrOKpbITH:fr 3X 12 HRH 1 ,5X 12 M.

.l1.JlH YKJIa KH 6eToHHoH CMeCH Ha 3THX

..

ITOCTaX cepHHHo H3fOTOBR5IIOTC5I qeTbIpe

THITa 6eToHoYKJIaIJ,QHKOB, H3 HHX JI.Ba

YHHBepCaJIbHbIX H JI.Ba CneUHaJIH3HpOBaH-

HbIX  JlHcpoplVIoBaHH5I nJIOCKOCTHbIX H3J1.e-

JIHH IIlHpHHOH J1.0 3,6 H J1.JI5I <popMoBaHHH
nJIOCKOCTHbIX H3 eJIHH illHpHHOH J1.0 2 M.

DYTeM MHoroKpaTHblx o6CJIe)J.oBaHHH

BbIHBJIeHO, 1.JTO CRO.tKHble YHHBepCaJIbHbIe

6eToHoYKRa qHKH Ha 3aBOJIaX )l(,BI1 HC-

nOJIb3YIOTCH JI.JI5I <popMoBaHHH Ha cneUH-

aJIH3HpOBaHHblx <P0PMOBOqHbIX nOCTax

H3 eJIHH OQeHb Y3KOH HOMeHKJIaTypbI HJIH

J1.aLKe OllHoro H3 eJIHH. Kpo eTOTO, HX

npHMeH5IIOT Ha CneUHaJIH3HpOBaHHbIX <pop-

MOB01.JHbIX nOCTax LLJIH BbIITOJIHeHH5I TOJIb-

..
u

KO OJ1.HOH TeXHOJIOrI11.JeCKOH onepaLLHH.

B 3THX CJIY1.Ja5IX arperaTbI II" MexaHH-3M-bI

6eTOHOYKJla,IT.QHKOB, KOTopble B KOHKpeT:-

HOM TeXHOJIOrHQeCKOM npouecce... He. Y1.Ja-

CTBYIOT CHFM::\JOTCH -KBK HeHY)KHbIe. Ha-

rrpliMep, uurpOKHi'r 6YHKep, BH6pOHaCa,1J.OK
C 3arJIa)Kl1BaIOIIlHl\l YCTpoi !CTBOMH npHBOJ.L

rrOJ1.'beMa BII6pOHaca,rr.Ka 6eTOHOYKJIa,rr.QHKa

CM)K-162 CHHMaIOT, Kor,IT.a OH HCrrOJIb3Y-

eTCH ,1J.JIH <p op}.t10BaHHH TORbKO JIHHeHHbIX

.tKeJIe306eTOHHbIX H3!LeJIHH lIJIH  Jl5I YK-
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,PHC. 2. EeToHoYK:la.rr.QHK (:M)I(,-16  , .

1 - C3:\IOXQ.J.H35I pa\la;  : 3arJI,a.}KHBc:IOIlJ, e_
YCTPOHCTBO; 3 =-- 6YHKep 60.TJ:bll1.atI. C IIntaTe--

.

JIe:--l; 4 - ca::\-JO)i.oJl"H35I. .T JI'e}I{l{a; -:--: PYHKep

Ma.' blfi c IIIHTa Te.iIe : 6 :.- 1]OApe?-ilw nOBO-

()OJ'.JH ,.g:  QPOHKa
.



naAKH CMeCH TonbKO B pe6pa naHeneH rro-

KpbITHH. 06III.a51 Macca CHHMaeMbIX arpe-

raTOB npeBbIlliaeT 5500 Kr C 3Toro )Ke

oeToHoYKna qHKa CHHMaIDT O au :\Ia.lbIX

6YHKepa npH <popMoBaHluI crr.1011IHbIX

nnOCKOCTHbIX :>Kene306eToHHbIX H3.J.e.1uiL

Macca CHHMaeMblX arperaToB rrpeBbIlliaeT
3000 Kr.

lI.n5I CnelI,HanH3HpoBaHHbIx cpOp:\IOBOq-
HbTX nOCTOB lI,eneC006pa3HbI npocTbTe no

KOHCTPYKlI,HH, Manora6apHTHbIe 6eToHo-

YKna qHKH cneUHanbHoro Ha3HaqeHH5I.

O HaKoC03 aHHeHOBbIX 6eToHoYKna tIH-
KOB npHBo HT K YBe.1HtIeHHIO HX HOMeH-

KJIaTypbI H K He06xo H:\10CTH BbInycKa
HX He60nb1lIH 1I napTH5JMH, lITO YJ{OpO-

:>KaeT HX npOH3BOItCTBO.

HHCTHTYT rHnpOCTpOM allI npe nara-

eT COOHpaTb He06xoItHMNe MonH<pHKalI,HH
6eTOHOYKJIantIHKOB CneUHaJIbHOrO Ha3Ha-

qeHH5J H3 cepHHHO H3rOTOBn5Ie\IIbTX Y3JIOB,

MexaHH3MOB H arperaTOB. LreucTBHTeJIb-
Ha5J nOTpe6HOCTb B YHHBepCaJIbHbIX 6eTO-

HOYKna qHKaX B rOIt COCTaBHT enHHHUN,

B HaCT05JIII.ee BpeM5J HX H3rOTOBn5JeTC5J

OKono qeTNpeXCOT. 3 aMeHa TonbKO 50 0/0
rOnOBoro BbTnYCKa YHHBepCaJIbHbTX 6eTO-

HOYKJIanqHKOB CneUHaJIH3HpOBaHHbIMH CHH-

3HT pacxon CTaJIH rio 860 T B ro 

3KOHOMHqeCKHll: 3<pcpeKT COCTaBHT nODC!2-

Ka 2,5 MJIH. p. B ro .

I1HCTHTYT fHnoccT,c'..r-, a:::  :':--=""9:-"' -

CJIe YIOIII.He T Trrb! 'e"'o "'y .-:2'::::'='7:"-::"""3? 

arperaTHPOBaT-IHbTX Y3.10B:

YHHBepca bHw 6eTOHOVKla qnk

CM)K-162 (pHC. 1). npenHa3HaQeH !lw15J

cP0PMOB3HH5J Ha onHOM TeXHOJTOrHqeCKO !

nocTY pa3HOTHTIHbTX TIJIOCKOCTHbTX H JIH-

HeHHbTX >KeJIe300eToHHbTX H3IIeJTHll: IIIHpO-

KOll: HO eHKJIaTYPbT. OcynxecTB.7I5JeT npeJX-

BapHTerrbHoe 3arJI3>KHB3HHe BepxHeH OT-

KpbITOM nOBepxHocTH OTQJOPMOB3HHbIX H3-

JJ:eJIH1%.

YHMBepcanbHNA oeToHoYKnanQHK

CM)J(-166A (pHC. 2). nveIIHa3HaQeH JJ:JT5J

YKJIaJJ:KH H3 OJJ:HO TeXHOJIOfHqeCKOM noc-

TV 4>aKTvDHoro C.TI05J H KeDa"f3HTooeTOHa

npH H3rOTORJIeHHH n.10CKOCTHbT"I{ OItHO-

CJTOHHbTX >Kene300eTOHHbIX H3![eJTHH C

npoeMaMH. Ocym.eCTB.'I5JeT rrDe![BapHTeJIb-

Hoe 3arJI3>KHBaHHe BepXHeM OTKPbTTOM no-

BepXHOCTH OTcjJopMOBaHHbTX H3 e.nnH.

CneUHanH3HpOBaHHwA 6eTOHOYKnanQHK

CM)I(-3507 (pHC. 3). TIpenHa3HatleH lIJI5I

cjJopMoBaHH5I nJIOCKOCTHbIX O HOCJTOHHbIX

H3.nenMH. OCYIII.eCTBJI5JeT npe.nBapHTenbHoe

3arJI3:>KHBaHHe BepxHefI OTKpbITOiI ITOBepX-

FOCTH oT<lJop 10BaHHbTx TI3).I,eJJHit
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POCo 3. EeToHoYKJIa qOKCM)I(-3507

1
-: CaM?XOJI.Ha5I paMa; 2::- JarJIa:mHBaIOIlJ,e.e YCT-

P0I1CTB9' 3 - caMOXO)J.HbIH oYHKep c nHTaTeJIeM;
4 - BHopoHaca)J.oK

Poco 4. EeToHoYKJlanqOK non YCJIOBHblM 11104>-
pOM III

1 - CaMOXOJI.Ha51 paMa; 2 - caM.OXO.ZI.Ha51 TeJIe}K-

:Ka; 3 -- 6YHKep C rrHTaTeJIeM; 4 - nO)J.'be:YIHo-

nOBOpOTHa5I BopoHKa

J
/1{.

/

/tf1-

 D
1 5 2

PYC. 5. EeToHoYI\JlanQOK noJl. YCJlOBHblM mH -
no"f IV

- C vcr :o;:Pla51 paMa; 2 - 3a.rJIa>KHBalOmee

:.:--::......:::-:3'}: 3-ca\10xo.nHast TeJIe>KKa; 4-

 y::-:e c nHTaTeJIeM; 5 - .nO.II.'beMHo-nOBO-
---':=.::11<:1  ""90B.t(a

PRC. e. EeTOHOYK.lal1'1HK non YCJlOBHblM mo4>-
pO I

J - C::\'')"'{f''\.J. 2P. "2\!a: 2 - nOJJ.'be IHaH BO-

P03"K8; .3 - C2. " O-"':O.J.1bli'\ 6YHKep

::""''''e ,la .rH: .1..151 YKJIalI,KH HH>KHerO r JI05I

 -.....::!"J0: J C' "eCtI npH cpop:'vIOBaHHH Tpex-

"".- :':':=-X -.

.-:- : OCTHbIX H3ILeJIHll:.

Cneupa l1t3} pOBaf-fHblll 6eTOHOYK TIan.tIJ{K

1\ _u.. :::) r- :': 23P"al.1eH .1.151 YK.1a;J.-

.-
-

--: -s=;.;.e.l0iI 6eTOHHo"IKtf 3e- -..:---

c:\rec  _.; =--. -=:'.-=:-'T -"e 'c.10iI:IbIX P3-

.

TT e 1 - .,,J-J... 10  :r.:.. -- ':'-" ""-I
+,
2

'"

_, _ _..__ "'\l _:\.-C
----,-

TypHoro C.-:-::
-

--"-32:: 'H

cnOHHbIX  .-""::""":--' T "-': .----::.f c

0':::0-

n
-.--

1
-.

MaMH. Ocy:..:.:-=:--.-::::- :---=.:=::---::::=?c:

3arJIa)KHBaHIIe -:: ,....=_. -- -. ---
._ .:7It

BepXHOCTH OTcpOp'. -3:=-=--T "- =.-=.: --.=.--.:::-

HbIX H3.nenHH.

CneIJ.HaJlH3HpOBaHHb1j't
10

_ '.. ...::

I (pHC. 6). npeILHa3E2C€-;r :.-=
- -

HH51 MHororrycToTHbIX IT:::::::: -::
.'

.

TInI 2KHJIbIX H npoH3Bo.J.C:-::::  -=
----

..

. .:_--

H .rr.pyrHx nnOCKHX H3,J,e.1Fr: :-.:-:- -=:: -1 --

2 M.

C Ka2KnbIM oeToHoYKjJa.1'::'K'.:'..
-

:--: =-

JIHeTC5I BOJ{opacnbInHBaIOIUaH
-

.-O -:.-:.

pe3HHoBbTM IlIJIaHrOM .rr.nHHofI 3-5'

npe.rr.Ha3HaQeHHa5I nn51 opOllIeHH5I r ,]22 -?:

BO)J.Oll: nepe.rr. YKnanKoiI Ha Hero 6eTO -

HOM CMeCH. IllJIaHr C Bo.nopacnbI..1HB2ro:.:::e:

ronOBKOH KpenHTCH BonH3H <pOp:\tOBOQPO-

ro rrOCTa B cpe.rr.HeiI QaCTH npOJ.o.TSF!C:- 

ero CTOpOHbI.

TeXHHtIeCKHe xapaKTepHCTHKH npe.J.  -

raeMbIX 6eTOHOYKJIantIHKOB npenCTaB.leQ t...

B TaOJIHue.

napaMeTpbI

HH.neKCW 6eToHoYKJIa.nQHKOB

CM)K- t62 CM}j{- t66A CM}j{-35071
ll1HpHHa ctJopMyeMbIx H3;I,e.1Hn, 3600 3300 3600 3300 3300 20C

MM

t.JHCJTO ()YHKepoB. lIIT. 3 2 1 - t 1 1

El'vrKOC"Th oYHT-<epoB. M
3 2.3X 1+1 2.1+1 2.5 2.1 2.1 2.

CI<OPOCTH rrepe.rr.BH)KeHH5I, MfM 1.8; ::3,8; 4.7: 9,6 1.8: 3.8; 4.7; 9,6: 4,7; 9. : 12.4-

5,9; 11.6 15; 29.7 5.9; 11.6 15; 29.7 15; 29 i

KO.TTE:'5T. MM
4500 4500 4500 4500 4500 230

f303pHTHbIe pa3MepbI. MM:
5200

JI.'1HH3
4700 3362 3362 1 S2 260

UIHfJHHa
6300 6300 6290 6290 6]00 !P

BhTcOTa
3100 3100 3100 3100 31Qi1 310

'1acca, Kr
15000 12000 10500 8300 9500 460

1\

III ! IV I

,.,
....

'18

o

o
o
o
o

CneIJ.HaJlH311pOBaHHbIH 6eToHoYKJlan1JHK

III (pHC. 4). Dpe,nHa3HaqeH J{JI5I cpOpMO-

BaHH5I JIIUleHHbIx 2KeJIe306eToHHbIX H3Ae-

nnH 113 T51LKeJIOH 6eTOHHOH CMeCH; nJI5I

YKna KHKepaM3HTo6eTOHa npH  OpMO!Ba-
u

u

HHH ITJIOCKOCTHbIX O,lJJIOCJIOHHbIX H31I,eJIHH C

TIpeJ1JIO)KeHIHI P:-'CTHTYTa no arperaT: -

pOBaHHIO 6eTOI-iOY !22" n\03  aCC:\IOTpeHbI

Ha C€KUIIH no 06): -J.OBaHHIO .il..15J npO: 3-

BOJ1CTBa ue .e!.:-(: :' c60pHoro 2Ke.;1e306e-

TOHa Hay :=o--:-eX:-I:l..:reCKoro COBeTa -' \ ".1'-_

cTpoir.Jop .12::Ia H peKO\1eHJI.OBaHF
. 

npaKTJr'ec o'.!"\"  ICnOJIb30BaHlno.



ponf:; B H n A MAJ1HHHHA (HMH>K6),KaHA. lex". HaYK K. M. KOn Ih, A"'P leXH. aYK.
H

·

HH)I(eHepbl P. H. KYPEnA, B. Ji. MYXHH, 10. f. HEXAM H

(rnaB3anaAypancTpoH), H ..... C (HHH>K6)10. E. c:DOM H(fnaBMOco6ncTpoH), r. H. nnATOHOBA, E. cD. AE n IOK

YAK 666.97.035.51

npeABapHTenbHbl napOp030rpeB 6eTOHHOH CMeCIll

I--Ia OCHOBaHIIH pa60T HIIH/l(Ea, )Ky 
KOBCKoro ,1J.CK fJIaBMOCo6JICTp05I H capa-

TOBCKoro 3aBO,lI.a /KEK NQ 2 rJIaBnpH-
BOJDKCKCTp05I, CJIaBHIICKHM 3aBO,lI.OM CTpO-

IITeJIbHblX MallIHH no IIepTeLKaM 3I(E

 HI1I1CIZa HM. B. A. I(YllepeHKo ObIJIH

H3rOTOBJIeHbI ,lJ.Ba OIIbI1'HbIX 06pa311.a oe-

TOHOCMeCHTeJI5I CE-112 eMKOCTbIO

1000/1500 JI, 06oPY,lI.OBaHHblx YCTPOHCT-
BOM .lI.JI5I napopa30rpeBa 6eToHHoH CMeCH.

OJI.IIH H3 o6pa3uoB 6b1JI CMOHTHpoBaH Ha

h.OMnJIeKCe NQ 1 06'be}1.HHeHII5I «)KeJIe30-

6eToH» B TIepMH, a ,lI.PyroH - Ha lIl.eJI-

KOBCKOM ,I:LCK rJIaBMOCo6JICTp05I.
IZOMIIJIeKC NQ 1 BblnycKaeT no arperaT-

IIO-nOTOqnoiI TeXHOJIOrHH rrpe,lI.Hanp5DKeH-

Hble rrycToTHble rrJIHTbI -nepeKpbITH5L

nO.lI.BO,lJ. napa noJI. }1.aBJ1eIUleM 0,25-0,3
N\TIa B CMeCH1'eJIb oCYIl1.eCTBJIHeTC5I no

Tpy6e ,!I.IIaMeTpoM 100 IVD'I C PYIllIbIM

BCHTHJICl\1.

3arrOJIHH1'e..r1l1 Jl UC\H llT oT:-'leplIBalOT C

nOMOIl1.bIO BeCOBblX ,J.033TOpOB C .:r::CTaF-

IJ.HOHHbDI ynpaB.leHHey. ITOJ,2:::' :f ':'"':3::-

pOBaHHe XO..rIO.J.HOiI BO;:ST 3::- :JC.- c :-: 
...

nOMOIIl.blO CQe1'LIHKa-BOJ.O\lepa. Te'. ....c...1c.-

Typa Kopnyca C:\IeCHTe.15I H3 .1epQeTC9' y n::--

MeJIb-KOneJIeBOH TepMOnapoiI. ll..JIH onpe-

lI.eJIeHHH MOllI.HOCTH, nOTpeOJIHel\1oi'I ,!:LBHra-

TeJIeM CMeCHTeJISI, xapaKTepH3YIOllI.eiI KO-

CBeHHO nO.lI.BH>KHOCTb HJIH >KeCTKOCTL

6eToHHoiI CMeClI, CMOHTIIpoBan aMnep-

MeTp.

McnblTaHlul npOBOlI.HJIH Ha nopTJIaH.n.-

neMeHTax M400 11 M500 rOpn03aBO,lI,CKO-
fO 3aBO,lI.a C HOpMaJIbHOH rYCT01'OH TeCTa

26-26,5 %
,

neCKe Ml\p= 2,0 3aoc1'poB-
CKoro Kapbepa, H3BeCTHHKOBOM IIJ.eOHe

<ppaKI1.HH 5-20 MM qycoBcKoro Kapbepa.

Pacxo.lI. IJ.eMeHTa Ha 1 M3
npH npo-

nOJI>KHTeJIbHOCTH nponapKH 9,5 tI ObIJI

M400 - 275 Kf, M500 - 240 Kr; npH npo-

LLOJUKHTeJIbHOCT1I nponapKH 8 II IJ.eMeHTa

M400 - 285, a M500 - 254 Kr. Pacxo,rr.

3anOJIlIHTeJIeH ,lI.JIH Bcex CJIY4aeB 6bIJI OD.H-

HaKOB: neCOK - 775 Kf, Il1.eoeHb - 1454

Kf. )KecTKocTb CMeCH - 30-40 C Ha

OD.HH 3aMec B cpeAHeM Tpe60BaJIOCb 70 JI

BO,lI,bI, OCTaJIbHYIO tIaCTb BO,lI,bI 3aTBopeHHH
..

COCTaBJIHJI CKOH,lI.eHCHpOBaBIlIHHcH nap

OD.HH 3aMe<; CMecHTeJ{fI GOcT BJI51eT

0,825 M3
0

CMCCL 1I3 6CTOIlOCMCCIITCJU1 13bIrpY'>Ka-
.1IH B 6e rOHOB03, KOTOpbIi I pa3J1,anaJI ee

B 6eToHoYK.TIa,lI.LIHKII Ka.>K.z::r.oro npOJIeTa.

YnJIOTH5IJIH ee IIa Bu6ponJIOIlla,lI.KaX C

KpyroBbIMH KOJIe6aHU5IMII tIaCTOToi'r 50 rll.

c neMc.z::r.JIeI-IHOtI pacnaJ1y6KoH.
OTcpopivloBaIIHbIe nJIHTbI no 12-14 WT.

nOlJ,aBaJIH B H HbleKaMepbI, Ky.n.3 noc1'Y-

naJI OCTpbllr nap no,IT. ,lJ,aBJIeHHeM 0,25-

0,3 fv1TIa no nepcpopnpoBaIIHbIM Tpy6aM,
u

pacnOJIO:>KeHHbIM no nepHMeTpy I-IIDKHeH

II3CTH KaMepbI. PerYJII1pOBaHHe pe.>KII !VI a

rrporrapKII oCYllI.eCTBJI5IJIH c nOMOIllIJlO aB-

TOM3TIIQeCKOrO npH60pa «IlycK 3C».

BpeM5I OT MOMCIITa BbIrpY3KII CMeCH 113

oeTOIIOCMCCHTCJI5I ,rr,o 3arpY3KII OTcpOpMO-
BaHHoro H3}J,eJIHH B 5IMUYIO KaMepy co-

CTa BJ15IJIO 10- t 5 MHI-I.
..

TIponapnBaHIIe II3LLeJ1HII II3 XOJIO I-IbIX

cMeceiI ;:r,JIIITC5I 9,5 II, H3 HIIX 2 II rrpe,lJna-

pIITC.1bH351 I3LcrCp}KJ<:3. 3 II no TJ.'Le 1 TelVI-

rrepaTYDbI. 3 Q II30Tep:\lIIlICCK35I BbI],ep:tIU(8
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70-80 1 52-58 50-60 50-40 55-60

45-55 35-41 65-75 35-25 35-40

Ta6JIlIu,a2

'IHCJIO TeMnepa- BpeM5I
Hg eJIHii:, Typa. OCt HCIIbITaHHH

npOtl-oT<l>OPMo- H3 eJIHii: o6paSI.T.OB
HOCTb.BaHHbIX IIepe nOCJIe
MnaH3 ropH- sarpY3- nponapH-

QHX KOn BaHHH. Q
cMece1t KaMepbI

10 70 12 16,0
60 50 12 15,6
25 70 0,25 15, 1

80 50 0.25 15,8
95 50 0.25 15.0
35 70 0.25 16,0

n p H M e Q a H H e. npOtJHOCTb o6pa3lI,OB YCTa-

HaBJIHBaJIaCb KaK cpe,nHeapHcPMeTHtJecKaH BeJIH-

t.IHHa no HcnbITaHHHM Tpex Ky6oB-6JIH3HelI,OB,
npOrrapeI-IHbIX no pe>KUMY H3.II.eJIHiL

-...-....-

Tei\lIIepa rypa BLI,J,aBaCl\Joii 113 CMeCIITeJI5I

ropHLIetI 6eTOHIIoli CMeCH, Koprryca CMe-

CIITeJIH, KO lIFIeC1'BO II npO,!I.OJI.>KIITeJIbHOCTb

no;:r,aBae\10rO napa II BOJI,LI n CMeCIITeJIb

rrpu Te JI1epaType OI\p Y'>K a IOIllej:'I cpeALI
20°C rrOKa3aHbI B Ta6JI. 1.

I1oTep5I TeMrrepaTypbI CMeCH rrpn IIepe-

LLaQe ee 01' CMeCHTeJI5I K cpopMe B cpeJI,-

I-IeM COCTaB.TJHeT 5-7
0

, a K MOMeHTY YC-

TanOBKII II3J1,eJIHH B KaMepy
- 10-15°C.

06ma5I npO,lI.OJI.>KHTeJIbHOCTb npHrOTOBJIe-
HlI5I ropHlJeii 6eToHHoII CMeCH paBH5IJIaCb

2-2,5 MHH.

"LluCJIO npe,lI.HanpH:iKeHHbIx MHoronycToT9
u

IIbIX rr 1JIIT nepeKpbITIIH, I1X TeMnepaTypa II

np01.IHOCTb 6eToHa rrpeJI:cTaBJIeUbI B

Ta6JI. 2.

I1CfIblT aIIII5I n03UO.TIIIJIII VCTaHOBlITL, 1.1'1'0
oJ

CMeCII, HarpeTbIC }1.0 70°C, TpY,lJ,Hee yn-

JIOTII5IIOTC5I H 6LICTpO CXBaTbIBaIOTC5I, ca 

HIlT apHO-rIIfneHIIlJeCKHC yc,noBHH pa60TbI
np II VfI.101'HeHII!I n OT..1e.li\:e H3..1e.1IIi'I 3Ha-

...-: -_   :. ::e:.;::;oc

: ____.:.'
-

:: :: 2'211=C:X _13

,.. . - - .. - . -

a cr 0Bepx -

_ ___ .r"I.__ Il 11

,
-

T YepOBHOCTH II Ka g

:e. .

l"'\.a I13,J.eJIIIIi 1I3 CMe-
-

(fC.  ')OII3BO::LIITCH 6e3

3aTPY.1H€.::.j, a L_ : ""2 :'o-rarueHIPICCKnc

YCJIOBII5I pa60TbI CPOP\iOBI1l IKOD 1I OT,lJ,C-

.1I0 lIHIIKOB r-.13JIO lle\1 OT.11l4alOTC5I 01' YC:IO-

DlIii <pop MOnaIIlI5I H3JI.eJIHfI 1I3 XOJIOllHLIX
u

CMeceli.

BneIllI-IC H3JI.CJIH51, OTcpopMOBanHLlC 1I3

rop5IQnx CMeceH C TeMnepa1'YPo I 70°C,

pe3Ko O1'JIHIIaJIHCb 01' KOH1'pOJIbHbIX, Ha-

PY}I{Hble EX nOBepXHOCTH HMeJIH 60JIbllIe

HepOBHOCTeii, a H3.n.eJIH5I, OTtPopMOBaHHble
li3 cMecefi C 1'eMnepa1'ypoft 50°C, npaKTH-

qeCKII He 01'JIHLIaJIHCb 01' KOH1'pOJIbHbIX.

EHJIH BUDOJIHeI-IbI Cnell.HaJIbHbIe onHTLI

LLJI5I onpe,lI.eJleIUIH B03MO}KIIOCTII COJ<pa-

Illel-IIi5I IJ.HKJIa TenJIo13oir o6p a60TKH, pe-

3YJIbTaTbI HX npe,lI.CTaBJIelIbI B Ta6JI. 3.

M3 l' a 6JIHll.bI BH,D.HO, 1.ITO npe)l.BapH-

TeJIbHblir pa30rpeB CMeCH 06eCne1.IHBaeT

3a,lI.aHHYIO np01.IHOC1'b H3,rr,eJIHH HeMe)l.JIeH-

HO nOCJIe rrponapHBaHHH B 1'e1.IeHHe 8 tI.

..

Depexo,J. Ha II3rOTOBJIeHHe H3.lI.eJIHH H3 ro-

p5IqII f  <; fin03BOJIHJJ;  oK aTHTbnpo-



,lI.OJDKHTeJIbHOCTb npOITapHBaHHH C 9,5 ,!:to

8 H )Be "lJHTb npoH3BoAHTenbHocTb

KO:\In.leKca Ha 8-10 0/0 .

3KOHOMHlJeCKaH 3<p<peKTHBHoCTb OT

BHe.n.peHlui O,IJ.HOro 6eTOHOCMeCHTe lH B

YCJIOBIUIX KOMnJIeKCa  nQ 1 COCTaB lHeT

60JIee 103 TbIC. p. B ro,lJ,. B 1975 r. 6blJl0

H3rOTOBJIeHO 1500 M
3

,
B 1976 r. 6Y,J,eT 1I3-

rOTOBJIeHO 60JIee 30 000 :'1
3 II3,J,e.1IIii H3

npeJl.BapHTeJIbHO pa30rpeTblX C:\leCelI.

lll,eJIKOBCKH1£ ,lJ.CK BblrrYCKaeT H3,QeJ1H5I

Jl.JIH KPynHonaHe 1bHoro .10\10CTpOeHIIH, B

TO:\1: lIIICJIe no KacceTHoH TeXHOJIOrIlH-

BHYTpeHHHe HecymHe rreperopO,QKII na

IIJIOTHbIX 3allo.1HIITe.15IX.

I1cxollHble :\1 a TepIIa.lbI B3BeWHBaJUICb C

nOM01lI.blO aBTO:\1aTUQeCKIIX ,IT.03aTOpOB C

]J,HCTaHUIIOHHbIM YIIpaBJIeHHe ; IlJIKJI IIPII-

rOTOBJIeHII5I ropHQeii C!V1eClI COCTaBJHIJI

2,5-3,0 MllH.

BnycK napa B 6eTOHOCMeCHTeJ1b ocy-

llJ,eCTBJI5IJ1CH c nOMOI.IlblO aBTo:vraTHlJeCKOrO

npH60pa TIPT3-1M C npOxO;'I.I-IhEVI celJeHI1-

eM 50 MM, HCrrOJIb3yeMoro ,IJ.JI51 pa60Tbl

npOnapOqHblX KaMep B aBTO:\1aTIPleCKO:YI

pe)KH:\1e. Ha TelJKe nO,IJ.aqn LT-eMeI-ITa B

CMeCHTeJIb CMOHTHpoBaH CneUHaJIbHHH 3a-

TBOp C 3JIeKTpOllHeBMaTH4ecluIM nplIBo-

,lI.OM. KHonKH BnycKa napa 11 rrepeKpblTII5I

nOAallH u.eMeHTa 3a6JIOKUpOBaHLI TaKIDI

06pa30M, qTO B MOMenT BbITIYCK3 napa

3aTBOp nOLl,alJU LT-e:\1eHTa nepeKpb!BaeTC5L

113 CMeCHTe.1H C:\IeCb BHrpY/Ka.1 3 ?2.3-

)1.aTOQHbIit 6YHKep. a 3aTe .. B 2?Y:-OI 6 ;-:-

Kep, llepe:\lerualOlllHllcH :IO pe.l c03bI) [" .--

T.H I, C KOTOpbIX OHa KpaHo 1 rrOJ,3Ba.laCb

K  lecTY YK"TJa,lI.KH. BpeMH HaXO)K,J,eHIIH

C\leCH B nYTH OT MOMeHTa BbIrpY3KH H3

CMeCHTeJI5I JI.O 3arpY3KH KacceT COCTaB:rIH-

JIO He 60JIee 5-8 MHH.

I1CXOJI.HbIMH M3T pHaJ13MH CJIY)IUI.J1II

nopTJI3HJJ.ueMeHT /Vl 400 YJIb5IHOBCKOro

3aBo a c HOpMaJIbHOA rycToTo TCCTa

26,7 0/0, rreCOK Ml\p == 2, 1, I.lLe6eIIb 1I3BeCT-

HHKoBblfr cppaKuHu 5-20  L\1. COCT3B oc-

TOHHOH CMeCH: ueMeHT
- 352 Kr/M3

,
ne-

COK -700 Kr/M3, me6eHb - 1166 Kr/M\

OCa,lI.Ka cTaH apTHoroKOHyca 10-14 CM.

Ha 3aMec, paBHbIlI 1 M
3 CMeCH, Tpe60-

BaJIOCb 200 JI BO br, H3 HHX 130-140 J1

XOJIO,IT.HOH, 3 OCT3.1bHoe
- B BH;xe CKOII-

,IJ.eHCHpOBaBllIerOCH napa. TIP0LI,O.l)IUITeJ1b-

HOCTb nOJl.aQH napa COCTaB.1Hvla 1.5-

2,0 MHH npn ,lI.aBJIeHIIII 0.15-0.2 1\1TIa.

bbIJIO npHrOTOBJ1eHO 60.1ee 500 \1
3 oe-

TOHHOH CMeCH, npe,lI.BapUTe.TIbHO pa30rpe-

TOll napOM.

TIp04HOCTb rrpH C)KaTIUr YCTaHaBJ1HBa-

JIaCh Ha OCHOB3HlIlI IIcnbITaHHll Tpex 06-

2 3aK. 436
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Pacxo)J;

u.eMeHTa
M 400,

Kr/M3

DP°,J;O.l-
}KI1Te.71b -

HOCTb

TerVlOBOlt

o6pa6oT-
KE, q
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3arD\-3 -
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B npor -
POq;";bh 
KaMepbI,

°C

".
,

275
285
275
275
285
285
275

9 5
.

9,5
9,5
9,5
8,0
8,0
9,0

20
20
50
70

50
70
60

J.

1-:-,
-

13,-
16,b
15,0
16,0
13,9

pa311,OB-6J1H3HeUOB , nporrapeHHbIX no TOMY

)Ke pe)I{HMY, 1-1 fO II 1I3,QCJ1IUI. Cpe,lI,H5IH

npo.qHOCTb 1I3,lI,e.nHi I rrOCJ1e npOrrapI-IBaHlI5I

COCTaBJ151JIa 15,7 /V1TIa npn K03cpcplfll,neHTe

B a pHaI.I.IlH 11,2 %. CpeJl.H.HH nOJl.BI-DKHOCTb

CMeCII 6bIJIa paBRa 12,2 CM npH K03cpcpII-

LT-IIeIlTe BapnaluuI 11,6%'

TIoCKOJIbKY c e,IJ.HHH npo"lIHOCTb 1I3Ae-

J1Hi'r H3 xOJIO)J)IbIX c ecel[ rroc.TIe npona-

pHUaHH.H COCTaB.J1HJIa 14,6 MTIa rrpH

K03cpqnrll,HeHTe BapHaUHH. 12,4 %, rro.ny-

qeHHble pe3YJIbTaTbI CJ1e,IJ.yeT npH3lIaTb

nrrOJ1He Y,IJ.OBJ1CTBOpHTeJIbHbDlIL Ha1I60J1b-

wa51 Te:'vII1epaTypa C '1eCI-I COCTaB.1H.la 50-

60°C TIPII rrp O,J.O.T>KlITe.lbHOCTJI
C\1ellJ!lB a-

HIIH 2.0-2.5  UIH.

f1  I:1e;:>e.13lJe C fec;r OT C \leC:ITe.1H K

..z.:: :e::-rOiI  ,1aW: ;--:e Te :;.  e"laTypa CHII/K a-
. .

la: c.:a 6-10=C.

J 13-3a OTCT33aH:r51 :\10=-='HOCTeH no npo-

 I330.1CT3 naHe.lelI HapYfhHbl CTeH II

,J,060pHbIX II3,Je.1IIlr Ha llie.1KoBcKO 1JCK
,-

B HaCT05lIlI,ee Bpe\l5I HeT HeOOXO,J)I:\10CTH
,..,

YBeJIH4HBaTb ooopa4HBae\10CTb Bcex Kac-

ceT. D03TOMY npHHHTO ;IBa HanpaB.leHH5I

J1CnOJIb30BaHH51 IIpeH:vIYII eCTB ropH4ero

cpopMOBaHJ15I: rtpH:vIeHenne PC)KIL\10B Tep-

:vIoo6pa60TKlI II3JI..CJIUlr, n03I30vlH IlI,HX

)'MCIIbIllHTb pacxo)l. napa II ue:\:leHTa Ha

1 M3; npH coxpaHeHHII cymecTBYlowero

pacxo,IJ.a ueMeHTa cOKpaTUTb pen<1D1bI

Tep:vI006pa60TKH OT,D.eJIbIIbIX 1<aCCeT .1.151

KO:\1rrJleKCHOro BblrrYCKa rrp0)1YhUIIII.

I1cITblTaHHH I10Ka3a.TIH, lITO 6CTOHOC\le-

CHTeJ1b CE-112 5lBJIHeTC5I BTIO.:1He pa60-

Tocnoc06HblM MexaHH3MOM, 06eCrreQHBafO-

IIUIrvI BbI,QalJY- rop5PlerI C:\1eCII C Te\HIepa-

TYPO}I ,IJ.O 80-85°C. Pery.mlpoBaHIIe noJ,-

RIDKHOCTH ()I{eCTKocTII) II Te ITlepaT pbI
,.., u

OCTOHHOH CMeClI He BbI3bIBaeT 3aTpY.1He-

HHi I nOCJle npn06peTeHII'tI :\laWIiHlfC:T')\{-

onepaTOpO:vI HeKOToporo onbITa.

OlHrCTK3 BHYTpeHIl2ii nO.l0CTII c !eCJI're-

J151 npn npIIrOTOBJleHIIII ropHlJefl C\teCII

3aHlI),laeT HeCKOJIbKO 60JlbIlie Bpe 1eHH.

-t2 ',1 nplI rrpnrOTOBJIeHHH XOJIO,lI,Roti

r c:..1apCTBeHHaH rrpHeMOQHa.H KO:'vlIIC-

.::: :C. "J OTaBW3H H3 Dep:vICKOM I\O:\1nJIeK-

. - ':. . Je O .leH,J.OBaJla6eTOHOCMeCHTe.lb

-. _  . '. :1JOH3BO,J,CTB\' II aTTeCTOBa-
-

. :..:a  e ODHlOKaQeCTB3.

 -2""-:.e:-: :c: :-IOp \1 a.lbHofI pa60TbI
-;::--... "la30rpeTbIX c\leceiI
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BblBO_

HcnbITaHH5I n nUL -:::

BepKa nOKa3a.llI.  lU ::..
-

=

rrpeJl.BapHTenbHO pa30- c- 

60nee OnTHMaJIbHoft H3  =-- 
-

C KOpOTKH!V1H H YKOpO'-.e;;---
,

TerrJIoBoil 06pa60TKu, £10-::: -

-:::- -_::-

"lYlIlITb Tpe6yeMYl0 pacrra 1 '(" -

_

I!!!

HOCTb oe3 YBenHqeHHH p3CXC  -=

)1)151 pacWHpeHH5I o6.1aCT ! -:: -- :: =
-

rrpe,IJ.BapIITeJ1bHO HarpeTbIx C !C--

3BOJI511Olll,H YBeJIH4HTb 060pa:::_= '::'c_
-

- --=

cpOpM, Heo6xo,lI.HMO pa3pa60TaT =-=:.
- -

II rrocTpoHTb no HHM 3aBOAbI - :: -:: =--

JKe.:le306eToHa C «JIOKaJIbHbI\1H» C'::'
-

-:... -

::-

C\1eCHTeJIbHbn1H Y3JIaYIII, T. e. c:'-

HOBKOll, IIPH I\OTOpOH B E:a}K,ll,O:\1  p'.-2--

JI\IE'eTC51 BCY. 3TO n03BOJIHT JE--:--

\leHbllIHTb rroTepH Ten"TJa H cpOp ,10  -

HbI:\ cBoi ICTB rOp514elI CMeCH.

TIpH MO,ll,CpHH3aLT-HH cy eCTBYIOI.lLHX 3:'-

BO)lOB II nepeXO,IT.e Ha 1I3rOTOBJIeHUe :- 3-

J,e"lurIi H3 rrapopa30rpeTbIX CMeCel! BeCb .a

nepcneKTIIBHOll MO}KeT 6bITb TeXHO.10ri:H

:LBYXCTa,IJ.HIIHOro crroc06a npHrOToB,leHaH

ueTOIIHolI CMeCII ,lJ,JIH c60pHoro )Ke.le30-

6eToHa, Kor,IJ.a rrepBOHaqaJIbHO no ycyxaH

c eCb npHfOTOBJI5IeTCH B UHKJIHqHbIX 6e-

TOHocMecIITe,HHx, a 3aTeM B ,ll,ByxBa.lbHO\1
,.,

nplIHY,lI,HTe,ilbIIOM oeTOHoclVIeCHTeJIe Herrpe-

pbIBHoro ,ll,elICTBHH, E:Y,ll,a rrO,IJ.aeTC51 rrap C

,QOBe,rr,eI--IlreM TeMnepaTypbI H KOHclIcTeHuul:

CMeCH )1,0 33,Q3HlIbIX napaMeTpOB. ;JBYX-
Ba"lbHbli'r TIPUHYJl.HTeJIbI-IbIlI CMeCHTe.lb He-

npepbIBHoro ,IJ.eiicTBH5I BO BpeM5I BbIJ,a4H

CMeCI1 O,IJ.HOBpeMeHHO MO:tKeT BbInO.1H5IT 

ponb 6eTOHoYKJI3,IJ.QHKa.



KaHA. TeXif. HaYK K. A. onEXHOBH"I

(nonTaBcKHM HHH<eHepHo-cTpoHTenbHbIM HH-T)

Y,D.K 666.97.033.16.003.13

B 6opTeXHonorM eCKMXpe MMOBynnoTHeHMg

6eTOHHbiX cMeceA HO BM6ponnow.OAKOX

COBpeMeHHaH TeXHOJIOrHH 3aBO,ZI.CKOrO 113-

rOTOBJIeHIUI C60PHbIX 2KeJIe306eTOHHbIX KOH-

CTPYK HH xapaKTepH3yeTcH MHoro06pa-

3HeM cnoco60B H TeXHHqeCKHX Cpe,ZI.CTB HX

cp"opMOBaHiHH, a lHa ll1ipaKT!HiKe HiCnOJIb30-

BaHHeM pa3JIH4HbIX TlInOB BH6ponJIoI.lLa)J.OK.

HY}KHbI KpHTepHH, KOTopbIe 6bI l103BO.TUI-

JIH YCTaHOBHTb 6JIH3KHe K OllTHMaJIbHbIM

HHTeHCHBHOCTb H rrpO,ZI.OJIiKHTeJIbHOCTb BH6-

pa HOHHoro B03,ZI.ei'IcTBHH B 3aBHCHMOCTH

OT rrpHHHTHX peOJIOfHqeCKliX xapaKTepHC-

THK oeTOHHbIX CMeceH, a TaK}Ke ,ZI.aBaJIH 6bI

B03MO}KHOCTb conOCTaBJIHTb TeXHOJIOrlfl-le-

CKYIO 3cpcpeKTHBHOCTb pa3JIHI-IHbIX Bu6yo-

nJIOIIJ.a,ZI.OK H 060CHOBbIBaTb HX rrpH Iehe:.: .e

B KOHKpeTHbIX YCJIOBHHX. HaH60.- Le-=

rrpH3HaHHe nOllY4HJI IzpHTepnfI «:H'-iTe :.=- -

HOCTb BH6pa HH», HCnO.rIb30Ba:-:p:"'9( ::: = --

CTPYKII.HH, pa3pa60TaHHoII PIn :-':"-3 -

1959 r. B3HB 3a OCHOBY s:: ::-e: -.: - :..:::..=

no,ZI.XO,ZI., rrpHlllJIH K BbIBO.J. .. -:: :  .:=::.-::-=-=--

qeCKaH 3cpcpeKTHBHoCTb 3epTli a-:"'-:0
:.:.--

paBJIeHHbIX rapMoHH4ecKlix Ko:e6a aftoc-

TaeTCH He1I3}.leHHofI, eC.1U npoH3Be,J,eHHe
.,...

KBa,ZI.paTa aMrrnHTY,ZI.bI CMeI.lLeHHH Ha K)O

tJa'CTOTbI K{)JIe6aIHHH IC-Qx;paIHHeT ,CBoe 3'Ha-

tJeHHe npH pa3JIHI-IHbIX qaCTOTax.

CxeMaTH3HpYH rrpo ecc o6ceMHoro yrr-

JlOTHeHHH oeToHHoll CMeCH, MO}KHO npeJI.no-

JIO}l{HTb, qTO OCHOBHoe 3HaqeHHe HMelOT
"

CliJIbI 'Hluep,II.HH iKOTopbIe, iJI,elf.CTBYH co 'CTO-

pOHbI BHYTpeHHHx rroBepxHocTeiI BH6pHPye-
MOll <pOpMbI Ha KOHTaKTHpYIOIIJ.He C HHMH

1JaCTH bI, HaPyrualOT B 6eTOHe paBHOBeCHC

CHJI TH}KeCTH, C enJIeHIHI, BHYTpeHHero H

BH3Koro TpeHHH. 3a Ka}K,ZI.bIH rrepHOJ1. KOJIe-

6aTeJIbHOrO ,ZI.BHLKeHHH II 3a nOJIHbIll TeXHO-

..

JIOrHlleCKHH nHKJI CIIJIbI HHepnHH BbInOJI-

HSIIOT onpe,ZI.eJIeHHYIO pa60TY npOTHB CTa-

THQeCKIIX CIIJI, npOH3BO,ZI.SIT THKCOTporrHoe

pa3pyrueHHe H YMeHbIllaIOT corrpOTIIBJIeHHe

CJ1.BHry, rr03BOJIHH qaCTH aMCMeCH C6JIII-

}KaTbCH rroJI. .rr.eHCTBHeM CHJI THlKeCTH H

lIHep IlH.. 3a tJalCTb 'llfip,HOJI.a !KOJIe6aHHH,

KorJ1.a HMnYJIbCbI CHJI IIHepII.HH IIJIH HX npo-

eKII.HH C03:n.aIOT IHanpH>Ke/HUe ,C>KaTHH C\Me-

CH, npH}KHMaH ee K rrO,ZI.,ZI.OHY cpOpMbI, YCH-

JIHBaeTCH nOJIe3HbIH 3<pcpeKT C6JIH:/KeHHH

qaCTHU. 3a J1.pyrylO tJaCTb rrepHo.rr. a CHJIbI

HHepnlIH BbI3bIBalOT HanpH>KeHHe paCTHLKe-

HHH CMecH H B 3aBHCHMOCTH OT HX BeJIH-

10

IIHHbI OHH JIHlllb OlCJIa6JIRIOT ,KOHTa'KTbI !Me>K-

JI.Y 3epHaMH 3anOJIHllTeJIH, cnoc06CTBYH HX

nOCJIe,ZI.YIDllLeH 60JIee nJIOTHOH rrepeYKJIaJI.Ke

HJIII pa3pYlll9.lOT CTPYKTYPY CMeCH, BbI3bI-

BaH ee pa3ynJIOTH6HiHe 'II II.IHIpKYJIHlJ,J101HHOe

nepeMellLeHHe. YCJIOBIIMCH CqlITaTb nOJIe3"

to

HOll H rrpHHH)'laTb B paCqeT TOJIbKO TY QaCTb

pa60TbI CH..lbI IiHep HH, KOTopaH C03,ZI.aeT

HanpH)KeHHe C:lliaTliH no BepTHKaJIll. 3Ta
....

p aGo! a. OT eceHHaHK rrpOJ1.0JI)KHTeJIbHOCTH
Bcero :-repnO..1.a KOJIe6aHHH H K eJ1.HHHll.e

r..paBe.J.eHHOH KOJIe6JIIDIIJ.ellCH MaCCbI, rrpeJI.-

.10 eHaB KaqeCTBe KplITepHH IIHTeHCHBHOC-

1Z ;:'  Ha nI4eCKoropeLKHMa, rrepe,ZI.aBaeMO-

-:2  'OP fYC 6eTOHHOll CMeCbIO, H Ha3B3-
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npOCTYIO npH6.1IIffieHH)W
,;

Me:tKJI.Y xapaKTepOi\l BMopa HH

qeCKHMII CBOllCTBaMH CMeCH:

----------
- --

.0...-_"'-_....___ _

3 2.  i:2";{\!::--

H peO..1or:I-

Ao=kNot, (1)

r.n.e Ao - YJI.eJIbHaH nOJIe3Ha5I pa60Ta CHJI

HHep HH,He06xo,ZI.HMaH ,ZI.JIH npe-

J1.eJIbHOrO yrrRoTHeHHH 6eTOHHOH

CMeCH 3a,ZI.aHHOrO COCTaBa;

N0
- CpeJ1.HHH OTHOCHTeJIbHaH MOllI.-

HOCTb JI.HHaMHqeCKOrO B03.rr.eHCT-

BH5I BH6porrJIOrn;aJI.KH, onpe,ZI.e-

JIHIOIIJ.aH ee TeXHOJIOfHqeCKYIO

3cpcpeKT.HBHOCTb, BT/Kr;

t - BpeMH BH6pa HOHHoro B03,ZI.eH-

CT"BHH, HeOOXOJI.HMOe ,ZI.JI51 o6ec-

neqeHIIH rrpeJI.enbHOro ynnoTHe-

HIIH 6eTORHOll CMeCH B KOHT-

POJIbH@X 06pa3uax C BHCOTOH

peopa He MeHee 20 CM;

,k - K03cpcpHUHeHT nponop HOHa.lb-
"

HOCTH, yqHTbIBaIOIll.HH ycnoBHH

nepe.rr.aqH BH6pa HOHHbIX H),f-

II1YJIbCOIB OT ;BH6 RPYIOm.ero 01'-

raHa BH6pOMalIIHHbI Ha oeToH-

HYIO CMeCb.

B JIa60paTopHbIX YCJIOBH5IX MOLKHO npH-

HHTb k= 1, TorjJ,a Y,ZI.eJIbHaH nOJIe3HaH pa-

oOTa CHJI HHepUHH Ao 6YAeT xapaKTeplI30 
BaTb YJ1.06oYKJIaJ1.bIBaeMocTb CMeCH, eCJIH

H3BeCTHbI cpeJ1.H5uI OTHOCliTeJIbHaH Morn;-

HOCTb J1.11HaMHqeCKOrO B03J1.eHCTBH51 JIa6o-

paTopHoro BH6poCTOLlla H cooTBeTcTBY IlJ,a51

npoJI.OJILKHTeJIbHOCTb BH6pall.HH, o6eCrreQH

BalOIll.He npeJ1.eJIbHOe ynJIOTHeHHe 6eToHHoll

CMeCH B 06pa3II.ax. C 3TO TOlJKH 3peHMH

JIenKO :no.zur.aIOT!CH aHaJIH3Y Ii o606IIJ.elHIilO

Bee paHee ony6JIHKOBaHHble pe3YJIbTaTbI no

HCCJIe,ZI.OBaHHIO peLKHMOB 06'beMHOrO BH6-

poyrrJIOTHeHIUI 6eTOHHbIX CMeceH B na6o-

paTopHbIX YCJIOBIl5IX. 3a,ZI.aqa CBOJ1.HTC5I K

onpeJ1.eJIeHHIO MOIll.HOCTH JI.HHaMllqeCKOrO

B03J1.eHCTBH5I JI.JI5I HaHOOJIee pacrrpOCTpa«

HeHHbIX THnOB BH6porrJIoma,ZI.OK.

BH6ponJIOIll.aJl.KH C BepTHKaJIbHO uanpaI3-

.1eHHbIMH raprvl0HlilJeCKHMH KOJI.e6aHH51MH.

'. .;::C:- CI:-.nIeTpn4Hoe paCnpeJ1.eReHHe aM--
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:t TO dx=a u)
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cas cotdt H d.-l =/Q.\.

CYMMapHaH nOJIe3Ha5i pa60Ta CHn HHep-

II-IIH 3a BeCb nepHO,lI., KaK ObI10 YCTaHOB-

neHO, paBHa pa60Te 3a nOJIyrrepllo lInH

Y,ZI.BOeHHOll pa60Te CHJI HHepII.IIH 3a qeT-

BepTb nepHO,ZI.a KOJIe6aHHH:

A=2

G
1

S Id x = 2 Mn a
2
00
3 - sin2 00 t X

o
20)

1'£j2ro

xl- = Mn
a
2
w

2
.

o

Tor,ZI.a MOllI.HOCTb J1.HHaMHQeCKOrO
- BO]-

.rr.eHCTBH5I - 3TO nOJIe3Ha5I pa60Ta CH.JI- .

HHep HH, OTHeceHHaH Ha e,ZI.HHHny npu-

Be.z:r.eHHOH MaCCbI H .n.eJIeHHaH Ha npo,lI.OJI-

)KllTeJIbHOCTb rrepHO,ZI.a:

..

P'O

M 2 2 2 S

rap"'r:s r n a (0 a ro

No
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2 ".,.

-

2
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n

M-n
ro
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9TOT KpHTepHF TaK>Ke BKJIlOqaeT rrpc-

H3Be.rr.eHHe ....-(0-, ::0 3 OT...1WlHe OT «UHTeH-

CUBHOCTH 3 :'"p 2:':HH» OH HMeeT onpe.z:r.eJIeH
-

HbIH cf:i :3'. eC H ;rCMbICJI H n03BOJI5IeT

BOCnO b3C3aTbC5I,lJ. 5I npaKTHqeCKHX  eJIeH

npHMOH 3aBJ!CH\10CTblO (1).
'

B c.1y ae HCTIOJlb30BaHH5I pacnpocTpa-

HeHHbIX 3 cepHHHbIX BHOpOTIJIOII1.a,lJ.KaX 3a-

p'e30HaHCnbIX rapMOHHqeCKHX KOJIeOaHHH

BMeCTO (2) MO}KHO 3anHcaTb npHOJIH: KeHHo:-

Nrap = (
-

Go rO

)
2 (03

(3 )o
Qn 2 1t

J

r.z:r.e Go' r0
- CTaTUqeCKHH MOMeHT BH6po-

B036y.z:r.HTeJI5I, HM;
Mn H Q n

- COOTBeTCTBeHHO, npHBe,lJ,eHHaH
Macca U npHBe,neHHaH CHJIa

T DKeCTHBH6pHpye 1blxY3JIOB
BHopOManIl-IHbI BMeCTe c cpop-
MOM, BKJIlOLIaH 15 - 20 0/0

06DeMa 6eToHHoH CMeCH.

CTaH,napTHoMY BH6paAHoHHoMY pe}KHMY

BepTliKaJIbHO HanpaBJIeHHWX KOJIe6aHHH

(a=30,5 MM; (0=300 c-
1 ) OTBeqaeT

N ap=0,525 BT/Kr.

,LLJI5I BH6ponJIoill.a.noK C 9JI.rIHncoH.nHbIMH

(KpyroBbIMH) KOJIe6aHH5IMH B BepTHKaJ1b 

HOH l1JIOCKOCTH B Bblpa)KeHHe (2) CJIe,u.yeT

no.nCTaBHTb 3KBUBaJIeHTHYIO aMnJIUTY,ny

BH6poCMeII1.eHH5I, paBHYlo reoMeTpHlIecKoH

cYMMe COCTaBJI5IIOIlI.HX.

BH6pon-JIOII1.a,nKH Ha ynpyrHx npoK4

Ka,nKax C BepTHKa.lbHo HanpaB.leHHbDIli

;BH6poY,lJ,apHbI fH Ko.ne6aHa5I IH, U lelOll.ule

HaH60..1bIlIYlO ynJIOTHHlOIll.YlO CTIOC06HOCTb,

llTO ,lJ.OKa3aHO B JIa60paTopHbIX H l1p01l3-

BO,lJ.CTBeHHblx YCJIOBH5IX [ 1, 2], C03,u.alOT

MaKCHMaJIbHYIO MOIIJ.HOCTb ,lJ.HHaMHlIeCKoro

B03,lJ,eiicTBHH:

Nyn = (
Go '0

)
' 2 1t 003

(4 )o
QIJ 4 62

·

C'paBHUBaH 3aBUCHMOCTU (3) H (4) npH

O.lI.HHaKOBOM OTHoweHHU CTaTHqeCKOrO

MOMeHTa BHOPOB030Y,lJ,HTeJI5I K npHBe,lJ,Cil-

liOll CHJIe T5I)KeCTH BH6pHPYIOIIJ.HX Y3J10B

H oAHHaKoBoM qaCTOTe KOJIe6aHHH, Haxo-

NyO n2

.z:r.HM, tITO 5, eCJIU--

-

26Nrap
o

npHH5ITb K03<P<PHll.HeHT YCTOHQUBOCTli

BH6poy,napHbIx KOJIe6aHHli b = 1 (3 06-

w.eM CJIYlIae 6= 0,8...1 ,2). 3TH 1 o6"bJi':-

H5IeTC5I BbICOKa5I TeXH0J10rHlIeCKa5I 3<pcpC -

THBHOCTb
.

KOJIeOaHHH Ha ynpyrHx npo-

KJIa,LlKaX npH ynJIOTHeHH:H )KeCTKHX 6e-
...

TOHHbIX CMeceH.

npH 3JIJIHnCOH.z:r.HbIX KOJIe6aHHHX Ha yn-

pyrux' npOKJIa.llKaX (BuopOnJ1orua.llKH 3a-

Bo.u.a «EapPUKa.z:r.a») ropH30HTaJIbHOH CO-

CTaBJIHlOrueH aMnJIHTY.llbl BH6poCMew.eHHH

MO)KHO npeHe6petlb BBH,ny npeHMYII1.eCT"

BeHHO BII6poy,napHoro pe)KHMa II TaKiKe

rrO TIb30BaTbC5IBbIp a)KeHHe.\l (4).

2* 3aK. 436

BUOpOBCTpSlXHBalOmHe YCTaHOBIG C

KYJIallKOBbIM npHBo,nOM B 3aBHc:i ,  T:J

OT KOHCTPYKTHBHbIX napaMeTpOB d '._ :-=:

MOIIJ.HOCTb .nUHaMHqeCKOrO B03;J.eiiCTB"iF

[3]

( V 2 h

)
2

BC
(Qn+F)2 CJ) g 1+ 1+Qn+ 

No =

41tcQn
I

(5)

r.z:r.e C - CYMMapHaH JKeCTKOCTb ynpyrux

npOKJ1a,lJ,OK Me2K)J,y nO,lJ,Bl1)KHOii

H onopHoM paMaMH, HIM;
h - BbICOTa no.nDeMa no,nBU)KHOH pa-

MbI KYJIalIKOBbIMH MexaHH3MaMH,

M;

F - CHJIa HaTHra npHrpY3011HbIX npy-

)KHH, H;
{u - yrJIOBaH CKOpOCTb BpaII1.eHHH KY-

JIalIKOB, pa,n/c.
B OTJIHLIHe OT U3BeCTHbIX y,napHblx YC-

TaHOBOK Tuna «llloK-oeToH» no,nBH)KHa5I

paMa Bu6pOBCTpHXHBalOII1.HX YCTaHoBoK

no.nHHMaeTCH BMeCTe C <pOpMOH KYJIalIKO-

BbIMU MexaHH3MaMH Ha BbICOTY 10- 15

MM U l1a.naeT He Ha CTaJIbHble peJIbCbI, a

Ha ynpyrHe npOKJIa.nKH )KeCTKOCTb KOTO-
,

pbIX no.n6upaeTCH H3
. YCJIOBU5I, qTOObI

qaCTOTa COOCTBeHHbIX 3aTyxalOII1.HX KOJIe-

oaHHH no.nBH)KHOH paMbI 110CJ1e na,neHH5I

B 10 - 20 paa npeBbIllIaJIa llacToTY

BCTp5IXHBaHHH. STO n03BOJIHeT 06eCl1eqUTb

6.1aronpHHTHbIII caRHTapHO-rHfHeHHLIeCKHH

pe)Kl1irl Ha paOOLIHX MeCTax H nOBbICHTb

TeXHO.10fHLIeCKYlO 3<p<peKTHBHOCTb ynJIOT-

HeHH5I [4].
ECJIH B BbIpa)KeHHH (5) npHH5ITb, lITO

}KeCTKOCTb onopHbIX 3JIeMeHTOB (CTaJIb-
HOfO peJIbca) BeCbMa BbICOKa, a l1pHrpy-

30qHbIe npYLKHHbI He npHMeHHlOTC5I (F=

No ,Bm/Ki
If

3

2 :  
-1 I

/81 7 I

. J  -..49,...-= :

I 0\jQi
]2

_ .

- .

 -
.-

---
- --
 -

I..; 8 1J Go't o
. 10

-4
M

Qn.

r

a

I

h
-3

16 '10 M12L 14

3aBHCHMOCTb MOtnHOCTH .nHHaMHQeCKOrO B03-
- 

neHCTBHSI OT TeXHHQeCKIiX napaMeTpOB BHO-

ponJIOll.{a.l(OK II BII6pOBCTpSlxHBaroIIJ.IIX yc.Ta..
HOBOK

1 - HH6po.rIJIolIl,aAKa Ha ynpyr.HX npOKJIa.n-

Kax, r, =1; CI) =300 paJJJc; 2 - TO )Ke,

CI) =270 pa.n.!c; 3 - TO )Ke, CD =200 pan,/c;
4 - TO >Ke, 0)= 150 pa.nJc; 5 - BHo;pOnJIo-
fJI,aJI,Ka C BepTHKaJIbHO Ha.npaBJIeHHbIMH rap-

MOHHtIeCJ<jHM'H KOJIeOaHHRMH, 0) =300 pa.n./c;
f) - TO )Ke, 0) =200 pa.n./c; 7 - TO )Ke, 0) =

=.1 50 paJl,/c; 8 -BH6pOBcTPSixHBalO aR yc-
TaHOBKa F=O; 0) =30 pa.n/c;, 9 - TO >Ke,

(J) =21 :pa.n./c; 10 - TO  e. 0) = 18 paJ1/c.

)J.JISi KPHBbIX 8. 9 H 10 CMOTpH HH>KHIOIO

IltKaJIY

= 0) J TO :!OiKHO npeHeopelIb BeJIHlIHHOll
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)l(ecTKHe CMeCHnn8CTHQHbie CMeCH

Y o.Oo.YKJI8,l];blBaeMo.CTb, C

Xap8KTepHCTHK8
6eTo.HHbIX CMeceH

OcaAKa Ko.Hyca t CM

9-7 6-4 50-80 100-1503-1 20-40

Pacxo.A Bo.,l];bI, nJM3:
M200- 220-190 200-185 185-170 166-155 155-150 150-145T5DKeJIo.ro. oeTo.H8

M400
310-290 290-275 280-260 260-240KepaM3HTo.OeTo.Ha MI50- 330-310 -

M300
240-210 230-210 220-200 200-190arJIo.IIo.PHTo.OeTo.Ha MapKH 260-220

I
-

M150-M300 I

YJ\eJIbHaH pa60Ta ynJIOTHeHH 51, ] 10-15 20-25 I 30-40 45-60 I 70-120 I 140-180

}K Kr

PeKoMeHAyeMble npe)J.eJIbI MOIIJ;HOCTH )J.HHaMHIJeCKOrO

BHt'.5Po.nJIoIU.a,n.KH c nepTHKaJIb- 0,3 0,4 0,5
Ho. HanpaBJIeHHblMH rap 10HH-

qeCKHMH KOJIe6aHHHMH

B.H6ponJIoIU.a,II,KH C BepTHKaJIb-
Ho. nanpaBJIeHHbIMH  Ko.JIe6a-
HH5IMH Ha ynpyrHx npOKJIa.n.-
Kax

BH6pOBCTpHxHBalOIU.He YCTa- 0.4

HOBKH

Y.n.a.pHbIe YCTaHoBKH 0,15 0.15

1

pw rrpH y 06oYKna wBaeMOCTH6eTOHHOH

CMeCH, paBHOH 50 - 60 c, npHHHMaeTCH

paBHbIM 0,4 - 0,5; npH y 060YKJIaJl.bIBa-
eMOCTH 20 - 40 C - 0,55... 0,65, npH ocaJl.-

Ke KOHyca CMeCH 1 - 3 CM - 0,8 H npH

60JIbllIeH nO BH)KHOCTH MO)KeT 6bITb npll-

paBHeH e,lI.HHHI..Le. HeueJIecoo6pa3HO Ha3Ha-

..

tiaTb MOrn.HOCTb ,lI.HHa HtIeCKOrO B03 eHCT-

BIUI )1.JIH 3THX BH6po:\1alll:HH np"" QaCTOT3X

1500-3000 KOJ1j.MUH 6oJ1ee 0,5-0,6

BT/Kr, TaK KaK npH 3TOM B03RHKaeT H3-

 HIllHeerrpOCKaJIb3HBaHHe 6eTOHHOH CMeCH

OTHOCHTeJIbHO nO,II.;l.OHa, BbI3bIBalOIlI.ee HCTH-

paHHe CJI051 C:\la3KH II 3aTpY...1HeHHH npn

noc.ne)].YlOweH pacna.ly6Ke. a npouecc

ynnoTHeHHH He yc opHeTCH.

Ha 3KOHO:\llIKY c60pHoro ffie.1E306e- a

KpOMe TIlI.aTe..lbHO llIITbIBae tn)( tr2 :.. -0-

pOB - pacxoJI,a I..Le:\leHT8 II CpOKOB Ten.10-

BOR 06pa60TKH - tj)aKTUlIeCKH He B :\leHb-

meM Mepe BJIH51lOT MeTaJIJIOe IKOCTb H

3HeproeMKOCTb TeXHOJIOrHlleCKoro ooopy-

Jl.OBaHH51, 3aTpaTW Ha ero TeXHHtIeCKOe

06CJIY)KHBaHHe M peMOHT, CpOKH npOCTOH

HeMcnpaBHoro o60pY,lI.OBaHMH, npoueHT 3a-

6paKOBaHHbIX H3,lI.eJIHH, npeBbIllleHHe cpOH,lI.3

3apa60THOH nnaT B ueJIHX KOMneHCaI..LHH

3a Hec06JIlO eHHe caHHTapHo-rHrHeHHtIeC-

KHX HOpM no rnYMY H BH6paI..LHH Ha pa60-
t-IHX MeCTax, TeKyqeCTb pa60tIefI CHJIbI Ii

BbI3BaHHaH 9THM HeBbICOK8H KBanHtj)HKaUH5I

pa60tIHX, a TaK)Ke  PyrHe<}:>aKTopbI, CBH-

3aHH eKOCBeHHO HJIM npHMO C HCnOJIb-

30BaHHeM 6eTOHHbIX CMeceH nOBbIllleHHoj'r

)KeCTKOCTH, tITO CJIe yeT HMeTb B BH Y.

B rrpOH3BO,LlCTBeHHbIX YCJIOBHHX I..LeJIe-

C'oo6pa3lHO iC'J'1pe:Yl'HTblC51 iK 'MHHHi\f8JIblHO

,lI.OnycTMMbIM HHTeHCHBHOCTHM ,LlHHaMHqeC-

Koro B03,LleHCTBHH, cOOTBerCTBYlOlll.HM npH-

HHTbIM COCTaBaM CMeCH, LITO 06eCnetIHBaeT

ee 60JIee O,LlHOpO Hoe ynJIOTHeHHe H HC-

KJIlOllaeT paCCJIaHBaHHe, a TaKlKe C03,LlaeT

npe,lI.nOCbIJ1KU Jl.JI51 JIytIllleR coxpaHHOCTM

12

B03)J.eHCTBHH, BTjKr

0.7 0.8-0,9 1

1,5 18-2 2.2-2.5,

0,5 0.6

0.2

0. 6

0,250,2

<pOpMOB04Horo 060PY OBaHHH H 60JIee

6JIarOnpH51THble caHHTapHo-rHrHeHHqeCKHe

YCJIOBHH Ha pa60QHX MeCTax. TIpH 3TOM

HeKOTopoe YBeJIHQeHHe BpeMeHH BH6poyn-
JIOTHeHH51 npaKTHtIeCKH He YBeJIHqHBaeT

06llI.YlO npO,lI.OJI)KHTeJIbHOCTb TeXHOJIOrH-

qeCKOrO  HKJIa<}:>opMOBaHH51, onpe,lI.eJIHeMO-
fO pa3JIHqHbIMH BcnOMoraTenbHbIMH onepa-

 HHMHI[ 1 ]. B KaqeCTBe HHlKHero npe,lI.eJIa
..

MOlll.HOCTH ,lI.HHaMHlleCKoro B03,lI.eIICTBH5I

,lI.JIH BH6ponJ10Il.{a OK MO)KHO npHHHTb
3HatIeHHe 0,3 BT/Kf, ,lI.OCTaTOllHoe ,lI.JI51 Ka-

qeCTBeHHoro ynJIOTHeHH51 n.1JaCTHtIHbIX 6e-

TOHHbIX C:\lecell. BepxHHe npeJ.Le.lbI YIO!lL-

HOCTII .JIIHa:\IIIlleCh.Oro B03.1efICTBHH P33-
.-.:::    3P6po?>f3!!!FH OrpaHiitIH3alOTCH  KC-
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3HatIaTb )]..151 cepUHHO BblnYCKae:\lbIX 0.10-1-

HbIX BH6ponJIOIlI.8,LLOK B BepTHKa.1bHO Ha-

npa.BJIeHHbIMH rapMO:HHtIeCKH IH KOJle68HH-

HMH MOlll.HOCTb )].HHaMHlleCiKoro B03.rr..e CT-
BHH 60JIee 0,8-1 BT/Kf, nOCKOJIbKY I1PH

a Mn.;rr'.HTY,LLe CMern.eHHH, npe.BbIlllalOJlJ.e I
0,4-0,45 MM, Y3JIbI 3THX BH6ponJIOlIl.3,rr.oK,
BKJIlOtIaH YCTpoHcTBa ,lI.J1H KpenJIeHHH £POpM,
He.rr..OJIrOBeqHbI H neHa.ll.elKHbI, a rJlaBHOe

BbI3blBalOT CHJIbHbIH lllY.M.  JIHBH6ponJIO-
lIl.3Jl.OK C BepTHKaJIbHO HanpaB.neHHbI\1H

Kone6a!HH51MH Ha ynpyrHx npOKJIaJI,KaX

3TOT napaMeTp no YCJIOBHlO H8,LLelKHOCTH

MO)KeT 6bITb YBeJIJIlleH 3a ClleT BH6poYJI,ap-
Horo pe)KHMa )].0 2,5 BT/Kf H orpaH}PIH.

BaeTCH Mac.COH <PYH)].aMeHTa II 3aTpaT3\IH

H8 3-8 YKOH30JIHI..LHIO. lV\Olll.HOCTb )].HHa IlI-

'lJOCKOrO !B03JI,eH'CTBHH iJI}IH :HH6.pOBCTpHXU-
BalOlIl.HX YCTaHOBOK ue 1JeC006pa3HO Ha3I-Ia-

llaTb B npeJl.eJIax 0,4-0,6 BT/Kr, -a Y;:Lap-

HbIX YCTaHoBoK
- 0,15-0,25 BT/Kr, 110.-

CKOJIbKY npH 60JIbllleH HHTeRCHBHOCTH ;:I,H-

Ha:\1.HlIeCKOrO pe)KII:\( a OHH BbI1bIBaIOT no.

BbIllleHHbIll ll1Y l.

npeJI.eJIbI 3Ha4eHHH MOII1.HOcTeM .ltHHaMH.'

qeCKOrO B03,lI.eHCTBH51 npHBe,lI.eHbI B Ta6JIu-

 e, xapaKTepHcTHKH CMeceM B KOTOpOH
3aHMCTBOBaHbI H3 PYKOBOJI.CTBa 1[6] .

Y,lI.eJ1bHa51 pa60T8 Jl.JI51 HX ynJIOTHeHHH no-

C4HTaHa Ha OCHOBaHHH 0606u{eHH51 H aHa-

JIH3a pe3YJ1bTaTOB na6opaTopHbIX HCCJIe.

)].oBaHH I, ony6nHKoBaHHblx B OTelleCTBeH-

HOM H 3apy6elKHoH JIHTepaType.' ,IJ,aHHbIc
Ta6..TJ:HUbI n03BOJIHIOT no 3aJl.aHHoMY co-

cTaBY 6eToHHoA CMeCH nO,lI.6HpaTb opHeH-

THpOBOtIHO cooTBeTcTBYIoll He 3HaqeHHff

MOlll.HOCTH JI.HH8MH1-IeCKoro B03,lI.e ICTBHH H

THrr BH6pon.;lOlll.a,lI.KH. 3aTe:\1 no rpa<}:>HKaM
(CM. pncYHoK) H.,llI lIa OCHOBaHHH BbIpa)Ke-
lIHf! (2) - (6) onpe,lI.e.rIHJOT TeXHHqeCKHe

,

napaMeTpbI BHopoMalIlHH.

DpHMepHYlO npo;I,o.l)KHTe.:lbHocTb yn;10T-
neHH51 MOlKHO YCTaHaBJIHBaTb ,lI.JIH cnOH

6eToHHofI CY1eCH TOoillll.HHOlf ,lI.0 20 CM co-

fJIaCHO 3aBHCHMOCTH (1).
npH 60JIblllOll BblCOTe H3,lI.eJIHH 6eToHHYlO

CY1eCb, KaK np8B.H,,10, YK.la; blB21OT nOC. h -

,lJ.OBaTeJIbHbIMH C.1l0HMH, 1.JTO n03BOJIHeT

CYMMHpoBaTb BpeMH HX ynJIOTHeHHH.

npe,lI.JIaraeMaH MeTO,lI.HKa OLleHKH H no,lI.-

60pa pe:IKHMOB He paCKpbIBaeT CJIO)KHOrO

MexaHH3Ma npHpOJl.bI 'BH6paUHOHHOfO yn-
nOTHeHHH 6eTOHHoA CMeCH, HO rr03BOJIHer

H36eraTb rpy6blx TeXHOJIOrHlleCKHx 01llH60K

npH BbI60pe H 3KCnJIyaTauHH BH6po<}:>OPMO-
BOlIHOrO 060PY OBaHHHH TeM caMbIM cno-

co6cTByeT onTHMH3aUHH npoueCCOB <pop-
MOBaHHH C60PHbIX lKeJIe306eTOHHbIX KOH.

CTpYKUHlf C Y4eTO:\1 npOH3BO.ll.CTBeHHbIX

q.1aKTopOB.

-.

-  "T v P "
. - - olio ""'\. \,.: ...-\.

: _ t:: <:> :- CpaBHHTe.lbHoe HCC.ae-

,...- - P':: --'-:..:.::: _ :.--.-)-:..:ePH9 oeToHHbIX C]\'Ie-

ce Fa EF6;J c!!P ..:.:: -. \:. :=.: 6:) 2. :""POHHO-Y.n.apHhlX H

Y.J.apHbL\ BHOpOC"iO.!Cx.- B co. TPY.J.OB BHH-

HfC NQ 20 ),1., LI.ETH .\\H CTpOH CCCP. 1962.

2. 0 JI e x HOB H II K. A. BHopon.lo.I..U.a.!I.Ka
Ha ynpyrHx npOK.:la.n.Kax ;:L.1H ePop lOBaHHH )Ke-

JIe300eTOHHbIX 6e3HanopHbIX TPYO. PeeP. HH-

 op. «CTPOHTe.,'IbHaH lflIJI.YCTpHH», BbIn. 1 .

'M.. U;EHTH MHHnpOMCTpo.5I CCCP, 1973.
3. 0 JI e x H a B H q 1(. A. YCTaHo.BKH .!I.u1H

<popMoBaHHH JIerKo.6eTOHHbIX H3,II,eJIHH. Pe<pe-
paTHBHaH HH<pop:MaU;HH 0. 3aKOHtJeHHbIX naYQHo.-

HCCJle.n.OBaTelIbCKHX pa60Tax B BY3ax YCCP.

CTpo.HTeJIbCTBo.. apxHTeKTypa. CTpOHTeJIbHbIe 1\1a-

TepHa 1Jbl H H3)l.e.TJHH, BblII. 9. I(HeB, «BHIU.a
lllKOJI a» , 1975.

4. O.1J e x II 0 B H tI 1(. A. YCTaHoBKa .n.JIH

cP o.PMoBaHH5I  1JerKo6eToHHbIX KOHCTPYKI.J.Hii.-
«CeJIbCKo.e cTpOHTeJIbCTBo», 1975. .Nil 11.

5. R 0. Y L. Peck, Chokbeton's newest plant
Opens in Pensylvania, Mo.derne Concrete, 1964,
.N2 1 0 .

6. PYKOBO.ZI.CTBO no TexHHKO-3KOHo.MHt-ieCKOn

OI.J.eHKe cnocoooB cPop:\IOBaHHH 6eToHHbIX H )Ke-

.'1e300eToHHbIX H3;:I.e.1Hit. J\1., roccTpofm3.n.aT,

1971.



&eTOHbl

KaHAH,qaTbl TeXH. HaYK B. C. rl1AAKOB, 6. H. nOnLiKOB

(U,HHHC MHHTpaHccTpoR)

Y,lI.K 691.327:666.972.16

CpaBHMTenbHble MccneAOBaHMSI 6eTOHOB

c pa3nM"IHbIMM KOMnneKCHblMM Ao6aBKOMM

B COBpeMCHHOM CrpoHTC.TJbCTBC IllnpOKO

HCnOJlb3YlOTCH p83JUItIllbIe lLo6aRKH, Y.nY4-

lllalOrn.ne TeXHOJlOrHtleCIUle 11 TeXHHtIeCIUIC

cBoiicTBa 6eTOHa. 3<l><l>eKTHBlIO npHMCHe-

Hlle .lI.06aBOK - pcryJIHTOpOB CTPYKTypbI,

HanpHMep B03lLYXOBOBJIeKalOIJJ.HX [1] ,.

.,

3Ha41ITeJ1bHO nOBbIIllaIOrn.HX MOp030CTOlI-

KOCTb 6eToHa, a TaKIKe KOMOJIeKCHbIX nna-

CTHCPHUHPYlOrn.e
- B03JI.yxoBOBJ1eKalOllU1x, no-

3B0J1HlOll{HX, KpoMe Toro, CHH3HTb BOJI.O-

ueMeHTHoe OTHorneHne H KOMneHcHpoBaTb

YMeHbllieHHe npOtIHOCTH 6eToHa BCJ1eJI.CT-

BRe BOBJ1e4eHH B03 yxa [2].

HapHlI.Y C H3BeCTIIbIMlI JI.06aBKa\11I C)J13

H CHB B nOC le)1HHe rOnbI ope..1.1 0)KeHbI

HOBbIe
- CO'] (CHHTeTIPieCK3H nOBepXHO-

CTHo-ahTHBHa5I ..100aBKa) . BPD (BOJ.O-

paCTBopH lbl{1 no..1H\lep). .J,06aB aCOJ-

HeflTpa"lH30BaHHblll OKCHJ.aT
- Q3..1HeTCx

OTXOJI.OM He<pTeXH H4eCKoroC'FITe3a  i no

OCHOBHOMY 3<p<peKTY OTHOCIITCH B03J. -

XOBOBJleKaTOlUlP-f .106dBK3 \1 (3] . Ue.leco-

06pa3HO npH eH5ITb ee B ho n eKcec

CLlE, npH4e\f \tOiKHO BBOl1.HTb 06a pa-

CTBopa 4epe3 ODJIH ,LL033TOp.

,llo6aBKa BPn 06JIaJI.aeT TIJIaCTH<pHUM-

PYIOIlI,HM 3<p<peKTOM npH Jl06aBJleHUn ee

B 6eTOHHYIO CMeCb B ,U03ax, 3HaQHTeJ1bHO

MeHblliHX, 4eM CLlE. npH 3TOM lt06aBKa

BPn He TOpM03HT TBep,l1.eHHH 6eTOHa,

4TO HMeeT Ba)KHOe TeXHOJIOrU4eCKoe 3Ha-

QeHHe.

Heo6xOlLHMO cpaBHHTb C lLo6aBKOH

CLlE H CHB KO\ITI"leKCHbIe .!106aBKH

CLlB+CTILl, BPrr+CHB, BPIT+CITLl

JI.JIH BMHBJleHHH MexaHH3 a HX JI.eACTBHH

H 06JIert.IeHHH BbI60pa.
HCCJIe.!lOBaJIH paBHOTIOJI.BHLhHble 6CTOH-

Hble eMeCH, HMelOllI.He npliMepHO paBHoe

B03.!lyxoco.nep)l{aHHe, pacxo,lJ. BOlI.bl If ue-

MeHTa. TIpeJI.BapHTeJIbHO OnpelLeJIHJIH .ll.0-

3HpOBKH nJlaCTHcpHUHpYlOrn.HX 1l06aBO 

CLlB H BPIT, npHBO,lIJ-lIlI,He K olLHHaKOBO-

MY nOBblllleHHIO nO.II.BHIKHOCTH (HJIH O.ll.H-

HaKOBO 1Y CHlDKeHIHO Bll£ rrpH paStIOH:

nOJJ.BIDKHOCTlf). !l 1fl 3Toro B paeTBopHbIe

CMeCH COCTaBa 1: 2 BBO!lU.lIH pa3JIHQHble
,-

KORHqfCTB8 AOQaBOh H "3 eHHR pacxoA

nOlJ,bl, L1.06UBaJIHCb o,lIJIHaKoBoii nOj1BIDK-

HOCTH CMceH. 01U-lOBpeMeHHo onpC CJIHJTH

cOllep)l{8HHC B03JI.yxa B pacTBopHOii CMe-

CII C IIOMOIll.bJO B03JJ.yxoMepa KOHCTPYK-

HHH UI-lI1I1C. f1pn MHHHMaJIbHhIX Jt03H-

pOBKax JI.06aBOI{ (JI.O 0,05 % OT MaCCbI

ueMeHTa) ITJlacTH<pHuHPYIOllI.HH 3cpcpeKT

lI.06aBKH BPTI BbIrne, He)KeJIH C,I:LB

(pHC. 1). no Mepe YBeJlHQeHHH cOJI.ep)Ka-

HHH )I.06aBKH '3TOT 3<p<peKT BbIpaBHHBaeT-

CH, a npH BBe,lJ.eHHH JI.o6aBOK 60Jlee 0,2 %

nJlaCTH<pHuHpylOrn.ee JI.eACTBHe C,I:LE He-

CKOJ1bKO BbIllie. B03JI.yxoBOBJIetIeHHe B pa-

cTBOpHOI-I CMeCE Oll,IIHaKOBO npH BBeneHHH

,.106aBKII .10 0.1 %
OT :.laCCbI ue\leHTa. no

'::ITB\1 rp acpIIKa \1 orrpe.1e.leHO . 4TO O,.1l1Ha-

 032.Hrro;unffhHOCTb 11 B03.1YXOBOB.le4eHlIe
,-

 .or\"T ObITb rro.1Y4eHbI rrpll BBe.1eHIHI ;:(0-

6aBK'I C.J,5 B ho.1H4eCTBe 0.07 % II ,LLO-

6aBKH BPn - 0,01 %
OT  laCCbI ue leHTa

COOTBeTCTBeHHO. B lI.a.lbHeHllleM .n.;lfl OTI-

pelle.rIeHHH BJIHHHHH KOMIIJleKe.HbTX Jlo6a-

BOK Ha CBoHcTBa CMCCII, OCT3BJIfl51 HeH3-

MeHHbIM YKa3aHHblc KOJIHtlee.TBa nJIaCTH-

CPHIlHPYJOlUlIX .II.06aBOK, B3 phHpOBaJIH BBC-

JlCHHe B03,1lyxoBOBJleKalOlUeH JI.06aBKH,

.no6aBJI5IH ce B BO.ny 3aTBOpeHH5I (01'

0,005 .no 0,1 % 01' Mace.bI ueMeHTa). TIpn

aTOM nbJtBH)KHOCTb paCTBopa 6b1J1a no- a)Bfa,
CTOHHHOfl H HeCKOJIbKO BbIllle, t.IeM B rrpe-

.II.bIJI.Y1UHX OTIbITaX (pue.. 2). KOMnJIeKCHbIe 0,41

.no6aBKH, BKJIlOtIalOII.lHe B KatIeCTBe B03-

.!lyxoBOBJIeKaIOllI.erO KOMTIOHeHTa CHB, 06-

JIa1I.aIOT 66JIblliHM nJIaC1'H<pHuliPYlOllI.HM

3<p<peKToM, 4eM Jl06aBKH, HMelOlIlHe B co-

CTaBe CITIl.

B03.ll.yxoCOJlep)KaHHe no Mepe YBCJIHtIe-

HHH KOJIHtIeCTBa CHB nOC1'05lHHO nOBbI-

maeTCfl, B TO BpeM KaK npH BBeJI.eHHH

JI.pyroH KO:\iTIJIeKCHOH JI.06a'BKH ,j03HpOBKa

CITIl CBbIllie 0,06 % CHH)I{ae1' co.rr.ep)Ka-

HHe B03JI.YX3. OrpaHHtIeHHOe KOJIHtIeCTBO

B03n.yxa B oeTO 2

Cn,lJ, II npOH3 '::_-:=

npcllyupelK,LLaeT CP -:.-
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,lJ.OneMcHTHOC OTHOIliCHue (a) H B03AYXOCO,lI.,cpJKa-

Hue (6) pacTBopHbIX cMcceii
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oaBKH. OJI.HaKO B HeKOTOpbIX CJIYtIaHX no

TpeOOBaHHHM JI.ORfOBetIHOCTH B oeTOHe He-

OOXO.lllIMO OOeCneqHBaTb ,lJ.OCTaTOtIHO BbI-

COKoe B03JI.yxoco.n:epJKaHHe, HarrpHMep LJ.JUI

CTpOHTeRbCTBa MOpCKHX coopYJKeHHM,
pa60TalOIlI.HX B THJKeJIbIX YCROBHHX 3KCI1-

'1yaTall.HH. DOJIYlIeHHbIe pe3YRbTaTbI 1103-

BORHnH 110JI.06paTb JI.03HpOBKM JI.06aBOK,
o OeCl1ellHBalOIII.He O,lLHHaKOBbIH nJIaCTH<pH-
UHPYI01I.LHH H IB03'JI.YXOBOBJIeKaIOI.I1JIH 3W-
cpeKT.

.lI.JISI ,lLaJIbHeHIlIMX HCCJIeJI.OBaHHM HC-

nOJIb30BaJIH 06pa3UbI H3 MeRK03epHHCTbIX
oeTOHOB pa3MepOM 4X4X16 CM- JI.JISI HC-

I1bITaHMM Ha I1pOtIHOCTb npH H3fH6e H

C}KaTHM H pa3MepOM 7X7X21 CM .lJ.JISI

HcrrbITaHHM Ha MOp030CTOMKOCTb. B KatIe-

CTBe MaTepHaJIOB npHMeHHJIH ll.eMeHT EeJI-

fOpOJI.CKOfO 3aBO.lJ.a MapKH M500, neCOK

CTpCHITeJIbHbIM C MHp=2,4; Ill.eOeHb rpa-

HHTHbIH <!>paKUHH 5-10 MM. I1pH H3fO-

TOBJIeHHH oopa3UOB onpe.n:eJIHJIH 110JI.BH}K 
HOCTb 6eTOHHOH: CMeCH, 06'beMHYlO Maccy
H B03JI.YXOCOJI.ep}KaHHe. KOMnJIeKCHbIe JI.O-

oaBKH B BHJI.e BOJI.H X paCTBopOB BBO.lJ.H-

JIM B BOJI.Y 3aTBopeHHSI B KOJIHtIeCTBaX,

OOeCl1ellHBalOIIJ.HX rrpHMepHO paBHoe B03-

JI.yx COJI.ep aHHenpH OJI.HHaKOBOH YJJ.060-
YKJIaJI.@BaeMOCTH oeToHHoH CMeCH (TaOJI.
I) .

4acTb oopa3uoB TBep.lJ.eJIa B HOpMaJIbHO-

BJIamHbIX YCJIOBIUIX .lJ.0 90 CYT, a llaCTb

6bIJIa nponapeHa no pe2KHMY 4+5+4+
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PHC. 3. OCTaTOQHble ,n:etj)opMaIJ;HH pacllIHpCHHJI
06pa3IJ;oB 6cToHa npH MHorOKpaTHOM 3aMopan<.H-
BaHHH H OTTaHBaHHH.

 HcPPbIY KpHBbIX-.HOMepa COCTaBOB no Ta6n. 1

+3 LI npn MaKCH 1aJIbHOH TeMnepaType

H30TepYIHllecKoro nporpeBa 70°C. lIe-

pe3 7, 14, 28 H 90 CYT no TPH oopa3ua
HcnbITbIBaJIH Ha pacT5DKeHHe I1PH H3fHoe,

a HX 110JIOBHHKH - Ha npOqHOCTb npH

CLKaTHH (TaOJI. 2). CpaBHHBaSI pe3YRbTa-

TbI HcnbITaHHH Ha npOqHOCTb 6eToHoB C

pa3JIHlIHbIMH KOMnJIeKCHbIMH ,lLOoaBKaMH,

MOLKHO OTMeTHTb, LITO B paHHHe CpOKM

TBep.zr.eHHH oOJIee HH3KYIO npollHocTb MMe-

lOT 6eTOHbI, co.nep)K Il1.Me C,l:LB. K 28-cYT

Ta6nuI\al

<I>aKTH ecKHnpacxo.n MaTepH- TIapaMeTpbI 6eToHHofi
aJIOB Ha 1000 JI CMeCH

-

oMep BH!L .l106aBKH H KonH- y o(SoYKna,lt;bI-
OCTaBa qeCTBO OT MaCChI I.T.e

- BII.{ BaeMOCTb

MeHTa, % B03 Yxo-

I.{ n III B Co){epma-

OK, I meCT- HHe, %
CM KOCTb,

C

I I I1 C.QE 0,07 38° °3- 730 214 0, .=-5 3 1- 3.2- :>

CHB 0,005 I

I -- - . - --

I) ;:.2 C,lLE 0,07 38.3 C':I- - -

-:-t- -
.

-
.
-

CTI,lL 0,02
I c._

- -
- ...

-
.... ."}3 BPTI 0,01

:""".!- - - ...
-

-

- - - - -
. -.-

CHB 0,005
- - - - -

- - - ..

:..=
-

.64 BPTI 0,01 .3S. ...  --

-
- - - -

.

CTI,lL 0,01 I I

H
C

Ta(5JIHI.T.a2

TIpe.J.e"I npOqHOCTH, KTC/cM
- --

TIporrapeHHbIe C IJ 0 :'."'! e.J.YIO III.HM BbI- HOpMaJIbHO-BJIa>KHOrO TBep.neHHJI
.z:r.ep:>KHBaHHe 1 BO

- -

2. ,bIX YCJIOBH51X
HOMep

BH)( )(06aBKHCOCTaBa

nOCJIe
:

npo-
7 14 28 7 14 28 90

napH-
BaHH5I

- -

1
2
3
4

C)J.B+CHB
c)J.s+cn)J.
BPn+-CHB
BPn+Cn,[(

42, 1/144* 63,1/300 71, 1/368 73,8/408 38,7/175 51,1/254 50,1/274
42,5/167 64,7/331 66.6/381 71,5/417 42,7/194 54,3/283 60,2/264
51 ,3/218 63,4/3 9 68,5/426 74,5/413 46/249 56,4/318 63,2/349
45,9/192 65,8/316 68,5/380 73/432 45/237 53,8/298 60/290

70,4/376
70,8/422
68,7/458
63,2/440

* Ha.n IJepTOn YKa3aH np .neJInp<?qHOCTH rrpH H3rH6e, np.n qepTofi - npH C:>KaTHH.
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B03paCTY npOHCXOJI.HT BbIpaBHHBaHHe
npOLIHOCTH, O.nHaKO HaHOOJlblllYlO npO'll-
HOCTb B pa3JIHqHbIe CpOK-H HCl1blTaHIUI KaK

6e3 npOnapHBaHHSI, TaK H nOCJIe npona-

pHBaHHH (.no 14 CYT) nOKa3aJI COCTaB 6e-

TOHa NQ 3, co.n:epLKaIlI.HM KOMnJIeKCHYIO .no-

6aBKY BPTI+CHB.
..

Ha MOp030CTOHKOCTb HCl1bI1'bI-BaJIH.' qq...
pa3ll.bI-npH3 fbI pa3MepOM 7X7X21 CM,

CHaOLKeHHbIe B Topuax MeTaJIJIHtIeCKIIMH

YI10paMH JJ.JIH H3MepeHHH .zr.e<popMaUHH
paCIllHpeHHH. Ha Ka)K.lJ.bIH COCTaB oeTOHa

H3fOTOBHJIH no 3 OOpa3ll.a-OJIH3 e a,r  p 
.zr.eBIllHX BO BJIa}KHbIX YCJIOBHSIX 28 CYT.

-

nOcJIe HaCbIIlI.eHHH B TeqeHHe Tpex _ CYT

oopa3UbI HaXO.!I,H.1JHCb 8 q Ha B03L(yxe

IIPH -60°C, a 3aTe:\1 16 q B npecHtJl1:
Bo.n:e rrpH TeMnepaType 18-20°C. nOcJIe

OTTaHBaHHH 3aMepH.JIH .lLecpopMaUHH pac-

IllHpeHH5I oopa3uoB (pnc. 3). Mopo=J?-
CTOHKOCTb HcnbITaHHbIX COCTaBOB He-

CKOJIbKO pa3JIHtIaJIacb. TaK, npH YCJIOBHOM
..

ypoBHe MOp030CTOHKOCTH, COOTBeTCTBYIO-

III.eM OTHOCHTeJIbHOH ,rr,ecpopMall.HH. 1000X
XI 0-5

, oe!,OHbI C KOMIIJIeKCHbIMH .u.06aB-

KaMH, co.n:eplKaIII.HMH CLl.B, IIOKa3aJIH 00-

JIee BbICOKYIO MOp030CTOMKOCTb (4 -45

UHKJIOB), He}KeJIH oeToHbI, co.n:epmaI.I.I.He

BPI1 (29-30 UHKJIOB). HaH60JIee B IC -

KYIO MOp030CTOHKOCTb UMeJI 6eToH, co-

.zr.epLKaBIlIHH KOMnJIeKCHYIO .nooaBKY
CLl.E+(:I1.lI..

BblBOAbI

CpaBHHTeJIbHble HCCJIe.u.OBaHHSI OETOHOB

C KOMnJIeKCHbIMH nJIaCTH<pHUHpYIOllJ.e-B03-
.u.yxoBOBJIeKaIOIII.HMH nooaBKa:\1H C B+
+CHB, CnE+Cn . BPTI+CHB II

BPn+CTIn rrOK232..-r::. tiTO npH onTH-

'f8."'!:S!-!:bT X 203? 03 :2X6eTOHbl HMelOT

n :)'7 F'....p ::n ::.-::; o0'::-.:= 2.KOB rro npOtIHOCTb,
yr-c ::=::.:::::= --:'J c-:....:::e BbICOK)'1O npOtI-
- -

:
-

:::
""\ 2.3 T2 C'" :-::: r.OtC83bIBaIOT oero-

:: :: ':::: :=':':- T3P::1 CHB. HaHOOJIee

3' TC  C-oJ \'0 030 TOilKOCT:SIO06.1a}J.aIOT oe:-
T....Hhl C J.06aBKa nICJ,E+CHB H C,lJB+

+ CTILl.. I1p-H eHeHHeTaKHX  OOaBOT{  JI5I

nOBbIllIeHHSI MOp030CTOHKOCTH ueJIeCQOO-

pa3HO I1PH H3fOTOBJIeHHH MOHOJIHTHbIX H

COOpHbIX KOHCTpYKUHH.

JIIITEPATYPA

1. II B a HOB <I>. M., BaT p a K 0 B B. r.,

JI a r 0 n .n a A. B. ,Z:(06aBKH K oeToHaM If
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-
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KaHAHAaTbl TeXH. HaYK A. A. 5APTAWEBHLI, A. K. AAnEBCKHH,

HHH<. n. H. K)xHeBcKHH (6enOPYCCKHH nOnHTeXHH'4eCKHH HH-T)

Y.D.K 691.327:666.972 16

U.elo\eHTHO-nOnMlo\epHbl 6eTOH

C KOMnneKCHblMM Ao6oBKOMM

MHorHe OTBeTCTBeHHble LKeJIe306eTOH-

Hble coopY)KeHH5I
- pe3epByapbI, rpa.ZI.Hp-

HH-, crYCTHTe.ilH
- He06xo.n.HMO B03BO,lLHTb

H3 crrelI.H-3JIbHbIX BbICOKOrrpOT..IHbIX, BO,lLOHe-

npOH-HlI.aeMbIX H TpeIIl.HHOCTOHKHX 6eTO-

HOB, 06JIa.n.aIOIIl.HX MaJIOH yca,lLKOH, BbICO-

KOH KOpp03HOHHOH CTOHKOCTbIO H ooecne-

T..IHBaIOIIl.HX naCCHBHOCTb apMaTypbI. 9cp-

cpeKTHBHbIH cnoc06 ,lLOCTHLKeHHH TaKHX

CBOHCTB - npHMeHeHHe XHMHqeCKHX .no6a-

BOK, ocooeHHO KOMnJIeKCHbIX, OOJIaJLalO-

W;HX nOJUIcpYHKIJ.HOHaJlbHbIM ,lLefiCTBHeM

[1].

BeJIOpyccKHH nOJIHTexHHtJecKHH HHCTH-

TYT HCCJIeJLOBaJI" KOMnJIeKCHbIe JLOOaBKH-

BOJLOpaCTBopIfMYIO 3noKcHJLHYIO CMOJIY

,[I.9f-l c 9J1eKTpOJIHtaMH
- HHK H

HHXK. TaKoe COT..IeTaHHe n03BO:UleT CY'I-

MHpoBaTb H YCH,}1HTb nOollOJhHTe.1ST-i!>Iii 3cp-

<peKT , npH.n.aBae IbIiI 6eTCP) Ka'.:.:.:c  }13

.n.06 aBOK: Y. "". ::I::T :-.: J60:.-:-..-: 2:'  '3:.e:-

MOCTb c iecefI. l?O qOCTb Ha c aT:re t1

paCT5DKeHlre rrpH H3rn6e, rrO."lyqHTb B0:10-

HerrpOHHIJ.aeMbIe npH .n.aBJIeHHH 1,8-

2 Mna oeToHbI, B 1,5-2 pa3a nOBbICHTb
..

,lI,OJIrOBetIHOCTb npH B03neHCTBHH Mop03a
..

II pacTBopoB COJIeH H, HaKOHeIJ., cYI.IJ.eCT-

BeHHO 3aMe,lI,JIHTb KOpp03HlO apMaTypbl

[2].
BeToH - KOHctPYKIJ.llOHHbIiI, B npHHII.H-

ne xpynKHH MaTepHaJI, paOOTaIOIIJ.HH nOJL

"OOJIbIlIH"MH H3rpY3K3MH, ,lLOJI>KeH oOJIa-

.naTb ynpyroH ,lI,ecpopMaTIIBHocTblO, n09TO-

MY 6cnOB-Ha5I npOOJIeMa nOBbIIlIeHllH
u

rpaHH1I.bI Tpell1.HHOCTOHKOCTH.
_ "BeTOHHbIe. 06pa3UbI-npH3MbI pa3MepOM

lOXIOX40 CM Ha KpaTKOBpeMeHHYlO Ha-

rpY3KY oceBoro CJKaTHH HcnbITbIBaJIH B

COOTBeTCTBllH c HHCTPYKUHeH [3]. Ha Ka-

)KJ(OH cTyrreHH Harpy}KeHH5I 3aMep5LiIH

npHpallLeHH5I ynpyr xH TIJIaCTHqeCKHX Jl,e-

cpopMaIJ.HH - rrpo,lI,OJIbHbIX L\Enp II none 

peT..IHblX Enn, a TaKLKe SaCeKaJIH BpeM5I

rrpOXO)K,lI,eHH5I tIepe3 06pa3elI. YJlbTpa3BY-

KOBoro IIMnYJIbca.

TA
3 P

u' c. 1
- ----=---=-,

- :::-= -.--::::---
.t'1 1"1 ,

- -.. 
----.-

TaM HcrrbITaHHfi 6:: -:::: -:: =.::: -=-:-=::::-::.--

XOM H BO,lI,OHaCb
1 lL..e:::::'

r ..:::::
-

=.:=
--- -:: --

HO, liTO .n.06aBKII. OCJr-= :,: :
-

=-__-':-::-=-: -=:::k -::

3HatJlrreJIbHO CHH)Karo- :.::; =:: :=--

OjJ,HHaKOBbIX Hanp5I)Ke .I::C::x -....::=.::
- -

=-- -

TH5I. TaK, y 6eTOHa. CO:, ;j-.:===-
-

-

,IT,3f-l HJIH 1% ,I:L3f-I-:..:
------

, O;Mna Y

!fA. I.J. /r i

I\. y If' 13
t

!/J./ 50
\...

J" :\.,'1'\ ,r .,/
II'"
3

'

",
",

t,j .J

.  
' \ //, / ' \
\.. _ ,2

4-0
. ...

I \  -
Ir.

V-
JI

P,-L -

I ......
1 I'  4 ,A

30

h  "(il

 \I
 '

20 V

till

10

"

,

I

6

E, · 10-4
- nn .

2. a 2. 6 10 14 18 22-

en;J.' J--

PHC. 1. 3aBHCHMOCTb JlHHeiiHblX npo,nOJlbHblX !np H nOnepeqHblX €f:" _e.J.::--

MalJ,Hii OT HanpSDKeHHii CJKaTHSI AnSI 6eToHoB

1 _ 4 _ B03JI.YIlIHO-CYXHX, cOoTBeTcTBeHHo, oe3 .nooaBoK (1) H C =-: -: :=.: =- :

,lI.8f-l (2) 1% .D.3f-l+2% HHK (3) 1,5% ,lJ.3r-l+2% HHXK (-,. -

)!(e, 'B Bo.noHaCbIIII.eHHOM COCTOHHHH

,

XapaKTepHcTHKH (5eToHa

--

. "Ao6aBKa, % OT MaCCbI Bo orror- Bnaroco-

-..! --L

no eHHe,  ep>KaHHe, RI1

;r
B
CT

' R ,Mna RO R;' MTIa R" , P
e_ .

'
J e...:-:" 10

neMeHT8

-

% %
TlRnp" '""":) .- - R" cr = R.,

M a rna
= E L - rrpa

.

31,5132 13/10,5 0,3510,33 28 3 ':") ...
--

0
--

10.6 5.8 2, 112, 1

 -Ee3"rio6aBKH 2% -/2:,5 2.7/5.2 37,2132

- r-
. _-r.,j . - . I _

18,41 1 6,7 0,410,39 38/3.3.::'
-

 J 14.6jI3.8 4,2/3,3

.lJ.3-[-. L- .

;'". -'
. __ fl,7- 2.84/4,54 46143 33/31.4

. t ....-

25.2/22,9 0,49/0.49 .!4 t) I "0
-

r
-- --

19.8114,6 4.7/4

i% )]:3f-1' +  "%-HHK -11 ,3 3/4,3 51,3146,8 32/31,5
. .-/-:: ,I

...
.- - . -

34, 6131 ,8 32/26 0.5310.5
--".,--

c"'r - 18/15,6 413 ,8

1,5%- }J.8f-l + 2% HHXK"
"

  11.25 3,1/5.35 60,5152
;).,J.t  -."" . - . 

.

Ha qep_Tofi npHBe.neHbl xa,paKTepHcTHKH tJeToHa B B03JI.YlIlHO-CYXOM COCTOHHHH. non qepToi'i - 3 31""\=:a2.:=. = paoY.

COCTag oeTOHa:- neMeHT KplI'IeBCKHfi (Ru. =42.5 Mna) - 360 Kr;

me6e!lb OBpYQCKHH <ppaKlliHH 5-40 MM __ 1145 Kr; necoK Koxa!loBC"C O O.,-"";: 
- -:= "'-, 3':;::2 -- 150-164 ;1, OK=I.5 C !.

YCJIOBHH TBep;r.eHHH
- HOpMaJIbHO-BJIa>KHOCTHble. B03paCT - 90 eYT.
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PHC. 2. JaBHoiMoCTb KO.J£tJ4nflJ.lieHTa nOnepeQHOH ,neqJOpMau.nn v OT YPOBHCif

HanpSIm.eHHM OKaTHJI AJ1SI 6eToHoB B B03,I1.YWHO-CYXOM (a) H BOJl.0H8XbIl1J.eHHOM

(6) COCTOSIHHIi.

YC,HOBHble o603HalleHlu:I Te }Ke, qTO H Ha pilC. 1.

,IJ,OJIhHbIC Ae<popMaIUIH, BbI3B3HHble HanpH-

}KeHH5IMII C)K3THH u=O,9R 1{ =35 IvlTIa
TIP

(R p- -

npIIJ\1eHlICl51 llpOtllIOCTb OeTOJI<l

KOIrrpOJlbJ-IOrO 06pa31J)) 6e3 JlooaBoK),

Y:\lt'J1bJIlalO'l'CH 1Ia 19 0ft" a y oerona C J O-

6 aH1\ oii 1.!) (X, JJ:-) r - I + 2 °/0 I III X 1'- -'- I-I a

37 (Yo; II () II t' pel! Hbll' Il('(f)()p M a I U 111 'VI eJi bIll e

COOTBeTCrLH..'JIlIO ll(! 20 It 40 'X).

I-I apH 'lY C IIOBbIUIL'HIIO{1 CUllpUTlIBJIHL'\IU-

CTbIO pCl.H311TIIIO .111H(,{IJ[bl ..1t"IH)p\latuIii

1I0;l C)KII\TClloIllei'l HarpY3Koii C'C'TOHbl C

KO :VTl1.TICKCHLI :\TII J,oua B1 a\1 H ()T.T 4(11')-(

1I0BbIIlICHHbI\1 CTaTII4eCK:r:.i )11)'::. .-c'-. ';--

pyrocTII E C T II npIl3 leHHOi! --=;' '- )

RllP (C:'vI. Ta6L1IIUY) BBe.1ep :'e 3  -f

11003BOl-\ 113r-1. Ll3I'-1+IlHl\. II 13f ·

+I-fHXI( IIOBblillrlPT R IIP C!JnTBeTCTBP-r H1

Ha 24, :3R 11 fi3 0/f), faT, K a J{ crop :\tll p yeTcH
'

oo,nee TI.THl1 HaH II IlpO'-IHaH CTPYKTypa oc 

TOHa.

Balla B HaCblilleHHbl \ of)pa3u3.\ TIo pa:JQ

HOMY B.JII1HeT Ha poct nOnepeQHblX 11 lJpU-

llOLTIblIbL\ Jle<pop laUllii (CM. pHC. 1). I1pn

O!l.IlH3KOBOI
L

i C)KIIMdlOillcii H3rpY3Kc Y BO-

,LLOHaCblllJ,CHHbIX 06pa3lI.OB Bcex CUCT3BOB

Ha6JIIO aeTcH 60JlbiliCe pa3BHTlie nonepell-

HbIX .rr.ecp op Mau.IIf'I B cpaBHeHHH C 06pa3-

u.aMII B B03JI,YlllIIO-CYXOM COCT05IHIUr. TIpn

IIanp5I)KCI-IH5IX C)KaTIUI 0'= O,9Rnp B 6eTO-

He 6e3 JI,063BKil YBennqeHne nOnepeqHHX

J],ell)(Jp:VIC1ll.Hi"r COCT3BHJIO 37%, 3 C .TI.063B-

KO}1 ,LL3 r -1/- I II IXIZ- 8°1<)"

C)h.IIMCll':VICl51 B llopax OeT()lI,1 nOJla CJlO-

coocTnyeT pc:13BII nIto 1101lerH'tlIlblX Jle<l)op-

:Vl(II JIi'I, IqHl rjTOM 'laCT!> 11<1IIpHil\l'IlHi'1 BOC-

IIpll11IL\1C\l'TC}l BO 'LOll (110Bl>lllJ:Jl'TCH MO-

l Jlh YllpYl'OCrll), 11 I1P()!lO.lblIbIC J l'(l)()p-

\TaUlill \ \1t'UbW31orCH I le\Tl'lITIIO-lIOJIJI-

 . ('T'!Ib e At' L'L'TOHI L HI >.11 )DOr.l0Illl'IlHC l\:n-

-

"'"' .C
c:: _ .  0.lL""\' 
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CHlIiK3H Hanp51ih,eHHOCTb haphaca.

J106aBKH nOBbIcIPtii C)K!I)fae:\lOCTb II

paCTH iKHMOCTb 6eTOHa IIPB C>K3TIHI B  }K,
CHH3IiJIll K03cp<1nIUHE?H r IIOnepE'tIHOi i .l1ecpop-

:\laUHH 'V, HanpHMep, npii nCnOJIb30BaHIIJI

KO:\ln.!leECIIoi:I ,D,06a'BKH ,l13 r-1 + HIIXI( II

HanpR)KeHHHX ClKaTlUI ,(J=R - Ha 22%

(pHC. 2, Ta6JIHua).
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PHC. 3. KMHeTHKa yca)l.KH 6eTonoB COCTaBa 1 : 2,16 : 3,08.

"Y \.1JOI?HbI 0603H3
1H'TllHI Tt:=' rEP, tITO \1 Ha pHC. i

16

...

C pOCTOM Harrp5DKeHHH C}KaTIUI CBepX

Ri. BeJIII4HHa 'V n.eMeHTHO-nOJIHMepHbIX

6eTOHOB, OC06eHHO C KOMIlJIeKCHbIMH )1.0-

'"'

OaBK3MH, YBeJIHqIIBaeT'CH, Orrepe}Ka5I aHa-

JIOrHQIIbIe XapaKTepHCTHKH 06bI1JHOrO 6e-

TOHa. 3TO KOCBeHHO CBH)I.eTeJlbCTByeT 0

TU:\1, q ro .IL06aBKH rr03BOJIHlOT paClllHpHTb

30]-IY ynpyroH pa60TbI 6eTOHa. HaCblill.e-

BIle BO.ILOH I-Ie II3:\feHHeT BeJIHqHHbI 'V (npH
a= O,3Rup) 6eTona C KOMrrJIeKCHOfl )1.0-

6auKoH, B TO BpeMH KaK B .06bI1JHOM 6e 

TOHe 'V nOBbIlilaeTCH Ha 33% (CM. pHC. 2).

OnpeJI,eJIHlOlll.aH pO.Hb TpeIll.HHOCTOHKO-
ern D 60JIblIlHHCTBe LKeJI€306eTOHHbIX KOH-

c rpYKLUI}! o6we1I3BecTH3. TpellUIHbl B Ha-

r PYi'f{CIIHbI x 3.rre:YlCH rax cooPY)I{eHuii qalUC'

Hcero p6pa3)'lOTcH no 1J.erpcKTaM CcpOpMH-

P()B(lBlil i.fC}! c rpYKTYPhl. n03TOMY Ra)K-

HO\.' JH(PH'HIIC HMceT YC3,ilKa, npHtIeM HC

J""

T"().lbhl) rlOCU.THOTIIaH, no 11 xapaKTep re

pa3BHTHH B(1 BpeMclIIL Yca!lI\3 6eToHa c

,
,

hO:\ln.rrel\CHbl MH JJ.ooaBK3MII npoTeKaeT 00-

.lce HIITeHCHBllO IB fHaqaJIbHble ICpOKH, IB

IIeplIo,'J, aKTI1BHOrO cpOpMHpoBaHHH CTPYK-

TYPbI, II a6coJ11OTHaH BeJIUqHHa ee MeHb-

,  .

llIe no cpaBHeHIIlO C oeTOHO:\f oe3 JI,l)0aBOX

(pnc. 3) _ O,..11IH3KoRaH IlOTep51 BJIarIi BbI-

3hlBaeT 3I-raLJIITe.J1hHO 60JIhllIYIO ycaJI,KY

OCToI-Ia C JlooaBl{aMH, liTO CBH;1.eTeJILCTBY-

CT 0 IIpeOOJlaJlc-llI1IH B JlIfX MII}{pOnop.

l\OMl\Jll'I\CHh1l' Ilu6aBKH Jl.3r-l +HHK

II ,Q3 f"-1 + 1111 XK. cYlllecT'Bl'HHO nOBhICH.;IH

J  H()] flYJIllro-cyxIIX oopa3HoB (cooTBeT-

l'rBellIIO lIa 40 H 52 0ft», a IU1ChIUJ,CHlie BO-

Hoi'l ()Tp(\1ILJIOC\) nC3J-IlllrJITCJlbHO. rpaJnI11-hI

\1111\ po rpC'[tUIIIOOOP cnOBaHIIH I-lIDKHIOIO

R ')XlllOl0 R - Ollpe,a.e.HHJIH no

J   ]
- -

'""\
-

:1 "006:-330B3HIIH
'\'

.'. '-I'
.-

:\ 6eTOHOB R T
T31\-

1 b oBblwe (Ha 8-21 0/0 ) no

c ot?TOHn \1 6e1 ilo6aBOh.
_

P'

I - - --:Je rpaHHU \tnKpOTpeillnHOOO 

1'12' 
-

nObHCHHCTCit 06pa30BaHHeM

60.1ee ")(..J -Ibl X CB5I3eii \1eit\.1 \ q aCTIUI,aMlI
.

-

Ue leHTHo-no.1H\\epHOrO ha\iHH II YBeJIUtIe-

lllIeM CIUI cUen.ileHIIH era c 3epHaMH 33-

- --.

nOJIHll rCJlH.

llpII paCqeTe no 06pa30BaHIHO TpeIUHH

B KOHCTPYKUHHX I H I I KaTeropHH Tpelll.H-

HOCTOHKOCTH rrpHMeHeHHe A06aBoK n03BO-

JIHeT nOBbICHTb Ha 5-10 % HopMHpyeMoe

conpOTHBJIeHlIe 6eToHa Ha ClKaTHe H pac-

TH)KeHHe, a CJIeJI,OB3TeJIbHO, C3KOHOMHTb

ap aTYPY, a B OT eJIbHWX CJIYtIaHX H  o

10 0/0 u.e eHTa.

KOMnJ1eKcHble JI,06aBKH, BHeJI,peHHble B

rH pOTeXHHtIeCKHe 6eToHM 3neMeHTOB

C60PHbIX cooPYLKeHHH (llIJ1103bI, pe3epBya-

phI II JJp.) MUHBOJIX03a BCCP, YJIyqIllalOT

.Il('(I)Op vlallnOHHble CBoi'lcTBa 6eTOHa, nOBbl 

lllalOT Ha 40-60 % ero rrpOtIHOCTb 11 110

(j= O,75R  p- rrpeJI,eJIbHO AorrycTHMYlO

13e,'1ULfHHV ClK1U)'laK>UJ.HX -H anpHlKeHH i1 (5].



JlHTEPATYPA

1. P. T H BOIS B. B., P 0 s e H (5 e p r T. H.

,l1o(5aBKH 8 6eTOB. M., CTpoIH3JJ.8T, 1973.

2. B apT awe B R q A. A.. Jl. 8 11 e B C K H A

A. R.t 10 x. e B C K H" n. M. HosaSi KOMnneK-

CBafl .ZI.ot5sISKa )1.1111 ()eToBoB B KOBCTpYK1{HSIX

BO,lJ.OX03dcrneBBbIX' cooPY1KeHHH.- cCTpoHTe.'Ib-
HbIe MaTepHaJIbI:', 1975, N2 12.

3 .BpeMeHHaSi BBCTpYKIJ.HJI no onpeJ.€:!eHH'O

npH3MeHHoA npOqHOCTH H HaqaJIbHOrO \ro.:I.) . 9

ynpyrocTH ()eToHoB. HHH)l(B. M., CTpOnH3;laT.

1968.

4. B e prO. St. HeKoTopble BonpocbI Teo-

l<aHAHAITW TeXH. HaYK n. H. AO&PSlKOBA, A.. f. cbYHHKOB tL\HHH)n HCHnHaqa)

VAl( 111.12:""874.4

AeKopaTMBHbie 6eTOHbi AIlS. HapY>KHOA OTAenKM

3AaHM" B CeBepHblX paAOHOX

Pa3BHTHe KpynHO.9J1eMeHTHoro CTPOH-
TeJIbCTBa B CeBepHblX paHOHax CTpaHbI

npe,n'bHBJUleT nOBblweHHbIe Tpe60BaHHH K
..

HapY1KHOH OT.u.eAKe orpaJKJI,alOllUIX KOHCT-

PYKUHit MeJK.u.y TeM B pa6oTax, nOCBS-

m.eHHblX 3TOMY Bonpocy, np06JIeMe nOBbl-

weHRH CTOHKOCTH H KaqeCTBa OT,lJ.eJIKH
..

S.u.aHHH, B03B.OjtHMbIX 'HH.u.YCTpHaJIbHbIMH

MeTo.u.aMH, YJI,eJ1HeTCH HeJI,OCTaT01JHO BRH-

MaHHS. OJtHHM H3 HaH60JIee nepCneKTHB"
HbIX BH.l{OB OT,neJIKH cpaca.zr.OB HBJlHIOTCSI

JJ.eKOpaTHBHbIe GeT-OHhI C 06Ha*eHHe'M 3a-

nOJIHHTenH. STOT enoc06 HaHoonee nOJIHO

co eTaeTIIIHpOKHe JJ.eKopaTHBHbIe (UBeTo-
Bble H cpaKTYPHble) B03MO}KHOCTH, n03BO-

 HHo HoBpe eHHopeillHTb Bonpoc JJ.OJI-

rOBeqHOC:- c .:e.-:O:JPbIX CJIOeB cpaCa.l10B
nYTeM C03.la :: .. ::e':::2..,a C 3apaHee 3a-

JJ.aHHbIMM CBOHC73 a -. ;::''';'': =.:::': yc...10BHH

KCnJIyaTa
TTuH 3 ',....

..
':: ""-'::---"':"'Y P "' o

-

0;1  n ......c1:1_. (,;______.,. - 

.

Hax, xapaKTep1I3YlOII1:iS:::- =- :==.:_ -.;::--:;

BJla>KHOCTblO H HH3KOH Te ::e;::.:-:;
-

.=.::1.-

3bIBalOT Heo6xoJJ.HMOCTb npHYe ei:,--;:
..

..

JIee np01JHbIX MOp03OCTOHKHX H
#" .. -::: '-

.n.onpOHHn;.aeMbiX OTJI,eJIO HbIX CJIOeB -:::-  -

JIeH. 3THM Tpe60BaHHHM y.u.OB.neTBopF:C:-

.n.eKopaTHBHbIe 6eTOHbI e BBe,lI.eHHeM no-

BepXHOCTHo-aKTRBHblX .zr.o6aBOK. B pa60-
Te no u3yqeHHIO FIX CBOHCTB Hcn0J1b30Ba-

JIH: OeJIbIH, UBeTHOH H OObItlHbIH nopT-

naH.n.n;.eMeHT MapKH 400, 3anonHHTenH--

MpaMop, ,lJ.OJIOMHTbI, .l106aBKH - rIOI<-10,

rlOK-II, AMCP-3, CCB+CHB.

3epHoBoH COCTaB 3anOJIHHTeJIeH nO,lJ.6H-

paJIH no HaH60JIblIleMY 06'beM-HoMY Beey H
.. ..

HaHMeHbllleH Me1K3epHOBoH nycToTHOCTH

COCTaBJI5IIOI.I.J.eH 25-27 °/0_. MaKcHMa.nbHblH

pa3Mep  paKUHH3anOnHHTeJIH COCT8Bngn

10-20 MM. Ha TaKMX SanOJIHHTeJlSlX no..

JIyqHnH COCTaBbl J1eKOpaTHB-HhIX ()eTOHOB

Map-OK 150-200 npH pacxoAe neMeHTa

320-350 Kr/M3 (nO.II.BH>KHOCTb (5eToHHoH

CMeCH COCTaBJI5IJIa 3 CM).

3 3aK. 436

BnHHHHe nOBepXHOCTHo-aKTHBHbIX )1.00a-

BOK Ha cpH3HKO-MeXaHHlleCKHe. CBOHCTBa

6eTOHOB H paCTBopOB H3Y1JaJIH Ha 06pa3-

u.ax HOpMaJIbHOrO TBep.n.eHH5I H npOIIapeH-

HbIX no pe>KHMY 4+8+4 q (1JHCJIO 06pa3-
UOB npHHHMaJIH COrJIaCHO fOCT). Pe3YJIb-
TaTbI HCCJIe.u.oBaHHH npe,lJ,CTaB.neHbI B

Ta6J1. 1.

,l:lo6aBKH nOBbIlIlaIOT npOqHOCTb pacTBo-

pOB Ha paCTH>KeHHe npH H3rH6e Ha 10-

15%
B cpaBHeHHH C 06pa3u.aMH 6e3 AO-

6aBOK.

PacTBopbI H 6eTOHbI C ,lI.06aBKaMIi B OIl-

THManbHblX KOJIHqeCTBaX xapaKTepH3YIOT-

CH paBHoMepHoH O,lJ,HOpO)1.HOH CTPYKTYPOH
u.eMeHTHoro KaMHH c npeOOJIa.u.aHHeM MeJI-

KHX H30JIHpOBaHHbIx nop, I1PH aTOM B 06-

pa3uax c ,lI.06aBK8MH CHH1KaeTCSI KaIlHJI-

Jl5IpHaH nopHcToCTb C 9,6 )1.0 7,5% 3a

CqeT oopa30BaHHH YCJIOBHO-3aMKHYTbIX,

=-=e£oo6rualOll.I.HXC5I nop.

C:o-": OCTb ..1eKOpaTHBHbIX 6eTOHOB C

.:.: :::= :' G ::O"1;>eJ. lH..la no H3MeHeHHIO HX
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pUB .Z1ecpOpManHft R npOWUIOCTR 6eTOBa H3Bt:C"

THH B) 30B.- CCTPOHTeJIbCTBO H apxHTeKTypa»,

196it  "'2 10.

5.  'Ka3aHHsr no o6eCne1leBH1O .Z10JIrOBetlBOCTH

6e"''"'HB x B  e..le306eToHHbIX KORCTPYKIJ.HA MOp-

C HX rrl.':?OTe BH'qeCKHX coopy eBHA. BCH 6-

E . .1. .1t'.BJ.to I!HI(I1poeKT, 1970.

HHpOB3HHOH (CCE-C := =- _:- ::-

CTBeHHO IIOBbIlllaeT  ,_::- :
-  -

TOHOB.

H3MeHeHHe ynpyrHx
-

:.::- -::-:.:-::.x

CBOHCTB  eKOpaTHBHHx6t-
-

_ :: -=--
.... : "...

pOB nOCJIe 3aMOpa)KHBaH::f" .:-
-

JIHqaJIOCb 60JIee pe3KH lH ::2':'::'--;: .:.==:.=.-

MHqeCKOrO MO.n.YJI5I ynpyro-::..J = : :--=--

CHH>KeHHeM np01.JHOCTH, qe',{ :- -:.3 :::

HaHMeHblIlee CHH1KeHHe J.:::::,:r:: -:-:
- - -

MO.n:YJIH ynpyrocTIi OTMeqa.1OC := :::';'3.

u.ax C KOM6HHHpOBaHHOfi ,lI.06aBK....:: -

+CHB ]1.0 5%, C f!OK-II - :..: ;
-

Tor.u.a KaK y 06pa3UOB 6e3 ;:002.3
---

-:-
- - .

,lJ,eHHe MO.rr..YJI5I ynpyrocTH COCTaB-:
- -

:J.
- -'

.

nOTepH npOqHOCTH npH H3rH6e Z :..:- 2,-

THH Y 06pa3IJ.OB C )1.06aBKaMil  ?=- -

nepaType -40°C 6bIJIH TaKLKe 3H2.::-::- - -

HO MeHbllie, qeM y KOHTpOJIbHblX.

CymecTBeHHbIM <paKTOPOM, B.111R:-'"'-;;

Ha CTOHKOCTb MaTepHaJIa B npOlle-cce :3:-

MOpa)KHBaHIi5I-OTTaHBaHHSI, HBJI5IlOTCR ---

06paTHMbIe OCTaTOqHble )1.ecpop 1aup::. =::-

KOIlJIeHHe KOTOpbIX npHBO,lJ.UT K pa3?y=-2-

HRIO 6eTOHa.

HaKOnJIeHHe OCTaT01.JHbIX ,lI.e<pop !a=E::
IIPH TeMnepaType -40°C Ha6.11O':2. -:: ::::

nOCJIe nepBbIX :>Ke U.HKJIOB HcnbITaBI7 1. a
,..

nOCJIe 37 IJ.HKJIOB y JIHHeHHe oo a3== 

Ta(511Bna 1

TIpe;I.,eJI npOQHOCTH,
Mna

Cu.eIIJleHUe BOZloHe-

BH lJ,06aBKH H ee K;).lE-
Ha C)K8THe OT,zt;eJlOtl- BO)l;onor- npOf1H-

qecl'BO OT Macc=.. Horo CJIOjl e JIO eHBe, l1.aeMOC T'b,

IJ.eMeHTa,
0
0 Qepe3 nocne 6eTOBOM nps % n'B

28 CYT Tenno.. Ha u8rB6 C.J(BHre. Mila

:=°PW8.J1b- BJI8X<HO-

Horo CTHOil

TBep eHH5I 06pa6oTKM

Be3 .no6aBKH 20,8 15 7,3 4.8 .,8 I

fK)K-I0 0,2 21.6 14.3 7,9 5,6 3.4 ':

rK)l(-ll 0,2 22,1 14,1 8 5,9 3.3
AMCp..3 0,2 18 12,8 7,7 5,7 3,5
CCB + CHE 0,15+0,05 21,8 15,3 8.1 5.8 <I .:--'i

1-



TaoJJuija 2

npe.neJI npOqHOCTH, Mna, npH

,l(BHalafHQeCKHA
MO YJIbYDPy-
rOCTB 10', Mila

OCT8TOQ-
Hoe Y JIH-

HeHRe
C1K8THH HsrH6e

,

nocne
Bocne sa-

saMopa-

BJI,I;  OKopaT.BHoro6e-
. nocne . nocne . MOpa1KHBa- 1KHBaHHSI ,
= co ro

Toua B ,.o6aBKH
"' SaMOpa1KH-

"' SaMOpa:HtH-

"' BBSI %
= BaHBS! = 8aHHSI =

SE :E
=

"'
co t:Q ro

c. . 0 Q. . 0 Q. . 0 . 0
0 t:; 0 r:; 0 r:; r:;

=
U  U

:; =
U  U

=
0  O 0  U

::f co ::f ro :1
('f) 0 =0 0 =0 0 =0 0 ==0

0: 8"' 
::fo

0: Q", 
='0 0: o"' 

::io Q", 
::iQ

t--- 0:12
 I

0= Q 0
,  I

0= 0 0
,

0 0
1  , =et:) ,  =Ct)t;  ::r: et:)r:;  ,et:)t;

AeKopaTHBHble paCTBopbl

Ee3 .nooaBKH 29,6 27,3 27,3 6,0 4,9 3,4 38,9 33,4 22,3 0,23 0,3
flQK-l1 0,15 30.9 34,7 29,6 6,4 6,1 4,6 38,7 37 31,. 0,14 0,
CCB + CHB 0,15+0,05 27,2 38,1 34,2 7 6 5,4 39,2 39,8 37,2 0,17 0.1

1
.

6eToH H& MpaMopHoM
SanOJlBHTeJIe

Bes .no6aBKH 29 23,5 21 - - - 49,1 48.6 28,2 0,07 0,44
rK>K-11 0.15 30,4 27,2 26.5 - - - 49,4 49,4 30,8 0,04 0,24
ecs + CHS 0,15+0,05 29,5 27 26,3 - - - 46,4 '{6,4 42,4 0,04 0,1

COCTaBHno  nHOeTOHOB c AooaBK2MH OT

0,05 }l.O 0,25 % (B KOHTpOJIbHbIX 06pa3-
uax 0,33-0,44 0/0) . llpH TeMnepaType

-23°C OHO npOHCXOJI.HJlO MeHee HHTeH-

CHBHO H nocJle 300 QHKJlOB COCTaBJlHnO

0,04-0,18 0/0. EOJlbllIHH pacT OCTaTOlJHbIX

Jle<popMaII.HH npH TeMnepaType -40°C

OO'bHCHHeTcH YBeJlH4eHHeM Hanp5DKeHHH,
B03HHKaIOlll.HX B Hapax H KaOHJIJIHpaX Ma-

TepHaJIa BCJIe CTBHe 3aMep3aHH5I BceH
u

HeCBH3aHHOH BJlarH B ero CTpYKType.

nOBbIllIeHHe MOp030CTOHKOCTH 06pa311.0B
c Jl06aBKaMH 06YCJIOB eHO 06pa30BaHHe 

Me.nKonopHCTOH CTPYKTypbI ue ieHTHoro

KaMHH CHH}I{eHHe KarrH.:l.15IDHOfI :JO"J-TCTO-
, ..

CTIi H lJaCTHlJHoi'I rliJ.po<po6H32:r-:e-: 3?:. T-

peHHeH rrOBepXHOCTH nop :! :(a-.'.-1 :--':':.

Pe3YJIbTaTN HcnNTaHHA 06pa3UOB C  c-

6aBKaMH Ha O HOCTopOHHee3a 1:0paRII3a-

3
04

-

..

HHe.OTTaH .lHHe B Cneu.HaJ1bHOH aBTOMa-

THQeCKOII YCTaHOBKe (CXAY) Tal{>Ke no-
o

K33aJUf HX BbICOKYlO CTOMKOCTb.

I-Iccne.n.oBaJIIi TaK}I{e BJlHHHlie Jl06aBOK

Ha CuenJleHHe paCTBopa C 3anOJlHHTeneM

H3 pa3JIHtJHbIX ropHbIX nopo,lJ. H3BecTHHKa,

MpaMopa, JI.OJIOMIiTa, rpaHHTa npIi B03-

 eHCTBHHHH3KHX TeMnepaTYp. npOqHOCTb
CuenJleHHH paCTBopa C KaMHeM orrpeJI.eJlH-

JIH Ha 06pa3uax pa3MepOM 4X4X16 MM

rrYTeM HcrrbITaHHH Ha OTpbIB. B paCTBopax

C .J.06aBKaMH, nOABeprHYTbIX rronepeMeH-

HOMY 3aMOpa)KHBaHHIO-OTTaHBaHHIO rrpH

Te LrrepaTypax -23 II -40°(, rrpOQHOCTb
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KaHAH.qaTbl TeXH. HaYK A. C. UJ.EP&AKOB, C. B. TOJ1KA'IHMK,

HHHCeHepbl B. C. nOA"IYCDAPOB,
A. A. rYPEBH"I, B. M. 6YTEPHH (MnTH)

y.nK 691.115:674.816.2:539.3

BnO>KHOCTHbie AecIJopMOUaMM apOOnMTO

HOBbIe CTpOHTeJIb'HbIe MaTep'uaJIbl HMelOT

OBOilc'r.Ba, KOTOphtMtB 1ta'.lIJH1UiOHHble MaTe-

p'HaJibI JIH60 IBDBce He o6J1aJlaJlH, JLHOO 06-

nanaJIH B OtIeHb MaJIOH CTeIIeHH. O.ll..HO B3

Ta'KHX OBOHCTB a,p6omrr.a - .lI.e${)pMaUHH

I1PH IH3MeHeHH\H BJl!a1KHOCTiH.

.npH 3KaIJlY8T8iIt1ml KOHCT.pyKltHH H3 ap-

60JIHT8 3a CqeT era rarpOCKODg!tlHOCTH nolZl

BJIjHSn HeM K.lHMa1UPlec:roHX 4>aKTOp.o.B D.pa-

18

HCXO.lUIT 3H.aq;HTeJIbHble KOJIeOalH-H5I B.,'IaiK-

HOCTH MaTepH3JI3, BbI3bLBalO1l1.He OTH.OOH-

reJIbHbIe .n.e.cl>opM,3IJ;HIH,
\
.n.OC-THralO1lI.He 5

MM/M. 9TO np.H'BOJI.HT K nOH:BJIeH;HIO HanpH-
..

>KeHHH, OCOOeH!HO B MH"orOCJIOHHbIX naHe-

JUtX, CH!H>&a-IOll.{!H1X .llOJI:fOBetf:HOCTb H n o'q-

HOCTb coopymeHHH M3 ap60JI:HT3.
OAHH .H3 OCHOBlHbIX nap'3MeTpoB, xap.aK-

Tep'usYlOutHA BJla>KHOCMO-.u.eq.op'M,3THBHbIe

i:t

K arpeccHBHbIM B03JI.eHCTBHHM CTpYKType

6eToHa H pacTBopa C JI.06aBKaMH.

BnHHHHe JI.06aBOK Ha  BeTOBbIexapaK-

TepHCTHKH-)1.JIHHa BOJIHbI (A), K03<P<PH-
lJ,HeHT OTp aLKeHHH (p) , HaCblIU.eHHOCTb

(P) - ;r,eKopaTHBHbIX 6eTOHOB HCCJIe OBa-

JIM Ha o6p a3uax B Be3epoMeTpe (AI1n-
annapaT HCKyccTBeHHoH IIoro.n.bI) Ii noc-

JIe 5 JIeT 3KCnJIyaTanHH B MocKBe, Myp..
MaHCKe M HOpHJIbCKe llpH rroJI.60pe pe-

)KHMOB HCTIbITaHHH B Be3epoMeTpe HCXO-

 HJlH83 cpe Hero;r,OBoro KOJlHlJeCTBa con-

HelJHbIX lJaC03 II oca KOB B MYPMaHCKe.
CrreKTp a.lbHYIO xap aKTepHCTHKY QBeTO-

BbIX 3Haqe:! Ii'i 06pa3UOB onpe.n.eJI5IJIH Ha

cneKTpocpOTo eTpeCcI> -14 no H nocJle HC-
o

IIbITaHHH B Be3epoMeTpe H HaTypHbIx yc-

JIOBHHX.

HaTYPHbIe oOc..le;r,oBaHHH 6eToHHbIx 00-
..

pa3uoB M onHTHWX naHeJIeH nOJI.TBepAHJIH

pe3YJIbTaTbI .na60paTopHbIX OllbITOB-

OOJIblliYlO aTMoccpepocToHKOCTb Ii J!yqrnyIO

coxpaHHocTb neKopaTHBH x CBOHCTB

(MeHbllIYIO 3arpH3H5IeMOCTb, OTCYTCTBHe

BbICOJIOB) OT1I.eJlOQHbIX 6eToHoB c rMJI.pO-

 OOH3YIOlll.HMH1I.OOaBKaMH.
AHaJIH3 3KCnJIyaTaII.IiOHHbIX CBOHCTB OT"

nenOK nOKa3aJl, QTO HaM60JIee YCTOHtJHBbI
B YCJIOBH5IX CeBepa OT eJlOqHbIe 6eToHbI

C MeJIKOpeJIbe<pHoH cpaKTYPoH.
<paKTypHYlO 06pa6oTKY HapY:>KHbIX no-

BepxHocTeif CTeHOBblX rraHeJleH C 06Ha-

}l{eHHeM ,lI,eKOpaTHBHoro 3arrOJIHHTeJlH

IIpOH3BO HJlH MeTaJlJlHlJeCKHMH meTKaMH,

HcnoJlb3YH 3aMe,lI,JIHTeJlb TBep.u.eHHH u.e-

MeHTa ( eKCTpHH,6ypa).
TeXH8KO-3KOHOMHlJeCKHe paC1JeTbI JI.O-

,.,

Ka3 3aKJTue.lecooopa3HOCTb HX rrpHMeHe-

?:::q ::: .;: ::: ""\:=:.:x '2flo ax. CrO'DiOCTb OT-
.

:  =--....::.:.......- --:;':::":\:!'JC-.t B 3a-
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CBOH,CT,Ba ap60JI:HTa,-K'03cpcpHUHeHT BJ1a')K..

HOCTHbIX J1.eq>opMa1lHH  ,onpeJ1.e.JI5IeMbIH 'H3

a.aiB:M1CHMOCTH MeiK.n.y .n.e<pop.M8:UHHM"H e H

H.3MeHeHHeM BJII3}1{HOCTH 11W. OiR Q1l'CJIeHHO
..

p,a:B,eH TaHreHCY yrJIa HaKJlOH3 npHM'OH Ha

rp.a<pHKe

8=/ (AW). (1)

no CHiH.n II-B.1-62 JJ.JIH T5DKeJIo-ro 6e-



r'OHa k03cpt}>HltH,eHT HMeef A'Ba  a3.iH1i':
HbIX qHCJIOBbI'X 3HafIIeHiHH: JI-JIH K03cpcp:iu.aeH-
Ta yca):{KJH  I,T. e. npH nOCTeneHHO\! y6bl-
BaHHH BJIa)KHOC H6eTOHa, H ,IL.151 .{03<P<P H -

 HeHTa Ha,6yxa:HiHH  2npH nO TeneHHO 

Y;BMHqeHH.H BJIa:)K'HOCTJI 6eTOHa. HaJIHtlHe

,lI.BYX K03CP4>iHUjHeHTOB ,lI..I151 O.J.HOH H TOB
LKe 3.a.BlHoCH'MOCTH, KOTopble 01'JIHtIalOT'CH

TOJIbKO 3HaKOM JlecpopMali,HH, OCJIO}KHHeT

OCHo,BHble COOTHOllIeHHH, HCllOJIb3yeMhIe ,ZI.JISI

aHaJIH31a Hanp5DKeHHOrO COCTOHiHHSI B TH-

LKeJI-DM 6eTOHe OT B.aa)KHOCTHbIX B03JteHCT-
B:HH.

113BeCTHo, QTO .llJI51 ,ZI.p,eBeOH'HbI 3,HarQeH1ie

K03cp<pHIUleHTa BJIaLKHOCTHbIX .u.e<pop,Ma'WiH
npaKTHtiecKH He 3a:BIHOHT OT Toro, OpORC-
X!o.LlHT Ha6yxaHHe HJIH ycaJJ.Ka, T. e. OT

3HaKa .ztecpop,MaiUH:u [1].
n03TOMY 1lJ;JI.H ap,60JIHTa iBBHJty IHHOro

xapaKTep-a 3,a'BLaOHMtOCTH ( 1 ) OT 3Haxa s,
QTO 06YCJIOBJIeHO npeoGJIa aH-HeM of aHB-
qe,OKoro 3aIIIOJIHHTeJIH, M01KHO np'eJlJIIoJIo-
}K;HTh, QTO K03cpcpH HeHTbIIh H !12 DrpaKTH-
qe'C H He 6YJJ.YT 3.a HceTb OT a.aaxa S H

3Ha.qeHHSI 'HX OKaLKYTCH 6JLH3KiH.

!C,p'e.ZJ.Hee 3HaqeHHe HaaOBeM  03'CP'<l> HltHeH-
TOM BJIa HOCTHhlX ,Ite<pOpM311JHH ap,OOJIH-
T,a  .
,BbIJI.H npOHe.lleHbI H'OCJIe.u.OBaHHSI c n.eJIhlO

..

3Kooep!H'MeHTaJIbHOH np.OBepKiH 3THX np,e.ll.-
nOJIOLKe!HlHH H onpeJ{eJIeHlHSI BeJLH1J'HHhI KO-

3CP,cp:Hr ;HeHT1a {3, TaK KaK ltalHHhlX 0 ero

qUCJIeHHOM 3.Ha;qeH,HH ,lI.JIH ap60JI'HTa ,It0
CHX nop HeT. GBe,n;,eH'HH 06 ap,60JI.HTe of1=,a-
HH1JUBalOTCH npe.u.eJIb:HhlMIH 3HaqeUHSI'M,H Be-
JUIQHIH .ZI.ecpopMa H:HycaJ{'KiH B np H Ha6yxa-

yc
HHH .euP

6 (2, 3].Ha

I103TOMY pa,60TY HarqaJLH ,C HaYIJe.H.HH
B.ilHHHHH cocraBa ap60JIHTa H TeXHOJIOrHH

rrpOH3BO;{CTBa 2a npoueCCbl H3 leHeHHH

B..la)KHOCTHDL\ ..J.e:p0p allHci.
.3TOT 3T.an n033J.1;{"1 Ta *e OU€HHTb

BnHHHHe YKa3aHHWX  aKTopoBHa B lHqH-

HY K03cpcp,H HeHTa {3-oKa3aJlocb, qTO OT

HHX aaBHCHT .TJHIllb KOHeqHaH (TO ecrb

np.e.n;eJIbHaH, npiH 60JIbIIlH dW) BeJI,HtJHHa

BJIa)KHOCTHbIX ,n;ecpOPMt8.'I.{HH Bnp, a ,HX BJ]IHH-

HoHe Ha 3.Ha1JeHHe K03<P'qlHJUrHeHTa f3 He3,Ha-

LJHTeJIbHO.

,[(JIH .H3M€peHHH -BJIamHOCTHbIX ,n;e$opMa-
qHM HCnOJIb30BaJIH HeCKOJJbKO cepru1 06-

pa3" OB-nr'H3M, pa3JIH'tJHbIX no cocTaBY H

TeXHOJIOI'iHH H3:fO'TOBJIeHHH, p:J-aMepoM 70X
X70X210 MM H lSOX 150X600 MM. B

TIp-H3MbI IIO BC6M qeTbI'peM rpal-HIM 3a eJIbI-
BaJIH penepbI C KepUaM'H. ,lIe<popMa' H.H
YiOa,lI.KH H Ha6yxaHMH .H3'MepHJI:H H.H,lJ.UKaTO-

paMH (MeccypaMH) qaCo,Boro TIHua, C Y.lI.JIH-
H:HTeJI5IMH. ;1.,,'151 onpe.Qe.neH:H5I .neQJ-opM;anHM
Ha6yxaHH5I BbICYIlIeHHbIe JI.O nOCTOHHHoro
Beca 061= a3I.Lbl B B03pacre 28 CYT YBJIa)K-
HHJIH .no IIpHpOCTa B.1a)KHOCTH Ha 5 %

. Ta-
RDe cTyneHtJaToe --31a:';:Qe:!-fe IIpOH3BO.J.H-
JIM )LO MlaKCH la...lbHO=-O 38.J.O O-.10I.l.{et{ HL

xa.paKTeprH,3yeM.oro rrOCTOQRCT30\1 3e.:a. Ha

3* 3aK. 436

Ka* OHcTyneHH SSMepSIRH  e OpMaUHq
'"'

HaoyxaHHH.

,[{e<j)oprMaU;HH ycaJl: H onpe.!J.e.:1H.l H .;lO

28-cYT B'03'paCTa np:H x paHeHHH 06pa3l{03
.B HOpM,aJI HbIX YCJIOBiHHX, a 3iaTeM npE
AOC'r.H2KeHiH,H 06j:13s:uaMiH paBHoBecHOH
'BJH LK'HOC11H HX BbI'CYUIHBaJlH B CYWHJIbHblX
IIlKa<pax ,n:o rrOCT05IHHOrO Beca.

n'OCRe oq,e-p.e1lHOH CT)'ineH'H H3MeHeHHH

BJIa>KHrQlCT.H aaMepSIJIH np.HpalUeH:He BJIa}K-

HOC1iH 11W ,H COO1'BeT'CTBYIOU{eH .ztecpopMa-
I.{HH 8.

I

n'OJIyqeUHbIe pe3YJIbTaTbI nO.Q'BeprJI'H
CT,aT1HCTHtJ,ecKOH o6p'a6oTKe ,lI.JIH YCTaH:QIBJIe-
:HHH Cpe.llHiHx 3HarqeHiHH Ji OMbIX,HeJI!HItJ!HH H

HaxOLK..neHH5I rpaHH' bIHX T01liHOC1IH H JlOC-

TOBepHOCT,H.

,np01feLKY-1'01IHhlM peaYJlbTaTOM ClI'8TMC-

TH'LJeOKOH 'oQP1a'OO1U<JH 6bIJ]0 1II0JIyqeHHe JIiHfH'HH
- -

perre 1rHY IH X  JIHKa:}KlltOH Ce'piH:H OTIbI-

TOB 1M 'O[l'Pe.ZI.eJIeUHe OneHoK iliapaMeTpO'B
(p, b) .B ypalBiHeH.HH perpecoHH, KOTop,oe IB

J1aHHOM ,cJIytqae IHMeer iBiHJJ.:

Y=pX+b, (2)
r.zr.e Y- 3HaltJeHHe .lI.ecpopMal{JHH e;

p
- K03,<pQJH'uHeHT :perpeccH!H, B )1.arH-

IHtOM ICJ]!yqae ICD'BTIla.ll.,aeT C MCIKO-

'MbIM K03<pQJIHnHeHTOM ; ;
X- 3'HatJeH'ne [lpUpaIQeH.HH -DTHOCH-

TeJIbHOH \BJIa}KHQiCTH A W.

lLJIH ,p,aiQ1IeTO'B rnpHMeHMJI:H Me'TO,Zl. IHan-

MeHbW,H;X  Ba.lq:aTOIB. ',l(03,<pQJH.IJ.HeUT pero
peCC'H1H p ruo.n'CrtIMTbIBaJI'M [10 ;«Pop'MYJIe
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PHC. 2. BJlHHHHe suaK. ,lI.ecIJopMal\HA Ha saBHCHMOCTb e =1< A W)
a - )I.JI5I 6eToHa; 6 - ap60JIHTa; 8 - .npeBeCHHbI; I - 30Ha yca)J.KH; II - 30Ha Ha6y:xaHH5I

J1H :HHbIp, 18 SareM IBbJ11IIHCJI:HTb TOltJiHOCTb B

H rpaH.Hu.bI J10BepHTeJHiHOrO IHIHTep,B.aJIa

(X-f), X+ ).
,[{pyrnM .Ba)KHblM CTaTH.C'nHlIecK!H'M KPH-

..

TepHeM Hl,BJISlJIOCb IHa!xO)KJ1eH'He Cpe.ZI.HeH

KBaJ1paTiHtlecKoH OWH6KH (J JIIplH ODpeJ1eJIe-

HiHH K03CP4>HI HeHTa I . ,npHHSlB 3HaltleUHe

Ha:.ne}K.HOCTH V =9;5 °/0, 'MO)K'HO YCTaHOB'HTb
..

H TQItIHO'CTb nOJlyqeHIHOH 'BeJI:H'LJ'HHbI.

Onpe.n:.eJIeHH-e YKa3a'HHblX CTaTHC'r.1f1IeC'K'HX

OueHOK JJ;J1S1 IMaTeM,aTHltleCKOrO OLK'H'J1,a'H:HSI

BeJIiH!tI!HHbI p IH ICpeJJ;!HerO  BlaJJ;'PaTH'tIeCKOrO

OTKJlOHeHHSI (J iIIp,HIBOJI.'HT K CJIen.YIOIIlHM pe-

3YJlbTaTaM .II.JISI yca.II.KH:

x z:: 0,324..10-
3
; a= 6,6. 10-5;

 f'"
.

3

  . = 0,082.10-;  (J= 0,072.

3aarqeHHSI K094>'cp!IH HeHTa paBHbI:

PYC = pyc = 0,324 · 10-3;

 Ha6= Pflst5 = 0,286. 10-
3

.

113 p.nC. 2 t1J:HJ1HO, ctITO ap OOJIHT 3,a.HIH:Ma-

eT no IBJIHHHHIO BJIa,)KHOCTM IRa .n.ecpOp'!Ma-
IJjHH ycalll.KJH H Ha6yxaH.HH np'OMe)K'yrOq:Hoe

nOJlO)KeHMe iMeLKJI.Y 6eTOiHOM M '.n.;peBecHHoH
[1, 4]. ,TI.p.H COBMeIIl..eHHiH I.ZI:BYX rp.a.cp:HKOB
o6:HapY)K'H;BaeTcSI, ilJTO .onJlOIlIHbIe JlH'HHH

'oopa3YlOT Me)KJ1Y 'CODOR HeKoTopbIR 'MaJIbIH

KaHA. TeXH. HaYK CD. H. PA6HHOBHLI (lJ.HHHnpoM3AaH -)

J'AK 8911121818.12

o CBoAcTBOX u.eMeHTHOrO KOMHSI,

apMMpoBOHHoro OpMeHTMpOBOHHblMM

CTeKnOBOnOKHOA\M

npMMeHeHHe CTeKJIHHHbIX BC>JIOKOH B Ka-
u

 eCTBe .II.HCnepCHOM apMaTYpw n03BOJIHeT
OJ

YBeJIM1JHTb np01JHOCTb u.eMeHTHOH MaTpH-

UbI Ha paCTSILKeHHe, ee TpellI.HHOCTOH-
KOCTb, Y.lI..apHYIO BSl3KOCTb, conpOTHBJIeHHe

orHeBbIM B03JI.eHCTBHHM [1-5].
O.LI.HOH H3 OCHOBHbIX rrpOOJIeM HBJISIeTCH

nOJIY1JeHHe CTaOHJIbHOrO BO BpeMeHH ypOB-

HH np01JHOCTH B CTeKJI'oapMHpOBaHHOM

MaTepHaJIe, 06eCrretr HHe ero Han.eLKHoH

3KCrrJIyaTaI.J.HH.
l1ocJIeJI.oBaHHH, npOBe.II.eHHbIe B l{HHH-

npOM3JI.aHHH, nOKa3aJIH, tJTO JI.JIHTeJIbHaH
..

npOtJHOCTb KOMn03HI.J.HH C MaTpHueH Ha

20

OCHOBe MMHepaJIbHOrO BSILKyw.ero, apMH-
u

pOBaHHOH CTeKJIOBOJIOKHOM, 3aBHCHT B
u v

3HaQHTeJIbHOH Mepe OT CBOHCTB BHLKyw.ero

H BH,lJ.a BOJIOKOH. MexaHHtJecKHe xapaKTe-

pHCTHKH apMHpoBaHHoro MaTepHaJla -

BpeMeHHoe conpOTHBJIeHHe, JI.e4>opMaTHB-
HOCTb, TpellI.HHOCTOHKOCTb 06YCJlOBJIHBaIOT-

..

CSI BO MHorOM KOMIIOHOBKOH CTPYKTypbI

KOMIT03HIJ.HH H COOTBeTCTBeHHO TeMH He-

H30e)KHbIMH .ne4>eKTaMH B CTpYKType,

KatJeCTBO H KOJIH1JeCTBO KOTOpbIX onpe.lI..e-

JIHIOTCH TeXHOJIOrHtJeCKHMH MeTOJ1aMH :M3-

rOTOBJIeHHH o6pa3noB.

)"rOJI 11', IIIOKa3bfBalOllI.HH 'BJI:HSlHHe 3HaKa

,lJ.ecpopMa HHHa Be.nH1JHHY K03cpcpHQHeHTa p.
B'H\OCeKTpiHca yrJla "" on.pe.z:teJIHeT reOrMeT-

pIHtlec'K'M 'C'pe.zUf:HH K03<P<PHuHeHT ! J1JIH ,a:p-
60JtMTa (OH IIIpH,6J1H}KeHHO pa.BeH Ta:HJ'eHCY
yrJla l}J,aXJlOHa 6HCCeKTpH'CbI. l cp=O,.305X

XilO-s MM/MM

) .

rlr

BblBOAbi

OCHOBUYIO 'P0Jlh  B-O tBJlaLKHOCTHbIX I(e-

<popMaUHHx ap:60JIHTa IHT,pa,eT opraHH'qe-
.

CKHH 3anOJIHiHTeJIb.

IBnepBble AJIH apOOmlTa YCT,aHOBJleHO
elI.HHoe 'tJHCJIeHiHOe 3HarqeHHe 1KOs4>cp:HUHeHTa
BJIa)KHOCTHbrX JI.e4>opMa!I(JHH I ,He 3a.BH'CH-

rne-e OT 3HaKa iJr.ecpop.MaltHH.
3HalIeHHe .BeJIH'tJH'HbI IK034}cpn.QHeHTa

n03BOJIHT BO MHorHX CJIyq,a5IX YTOQHUTb

pacqeTbI Hanp5L/KeHI1H 111 .II.ecpop'MlaU l1iI, OCD-
oeHHO B MHOrOCJIOMHblX lIIaHeJIHX, WHpOKO

np,H:MeH5Ie bIX IB crpoHTeJIbC'T:Be.
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JIeHHocTb:t, 1975. ABT.: B. 11. E y x a p K H H,

C. r. C B H P H ,lJ; 0 B, n. H. Y M H .H K 0 B, E. M.

Cap r H H a.

4. A 'JI e K ,C a !H .II. P 0 Be K H it C. B. «PaCtIeT

6eTOHHbIX H 1KeJIe306eToHHbIX KOHCTPYKnnii» .

M., CTpoAH3,lI,aT, 1973.

B CBH3H C 3THM YM.eCTHO OTMeTllTb
...

pa3J1111JHH MeLKJI.Y «1llI.eaJlbHOM» MO,lJ.eJIbIO

KOMn03HUHM M peaJIbHbIM MaTepHaJIOM.

,LLMcnepcHoe Ii HanpaBJIeHHOe apMHpOBa-
HMe npe.lI..nOJlaraeT paBHOMepHoe paccpe-
 OT01JeHHeBOJIOKOH B 060eMe MaTpHIJ. H

MX npHHyn.HTeJIbHYIO opHeHTau.HIO B Ha-

npaBJIeHIIH ,lJ.eMCTBYIOIlI.HX YCHJIHH. Pac-

CTOHHHe Me)K.LI.Y BOJIOKHaMH YCTaHaBJIHBa-
eTCH HCXO,Z:(H M3 pa3MepOB 3cpcpeKTHBHOH
30HbI MaTpHUbI, cnoc06HOH nepe aTbYCM-

u

JIHH rrpH JI.eHCTBHH HarpY3KIi Ha BOJIOKHa.

.LL SI 3TO KOJIH1JeCTBO BOJIOKOR B MaTpll-

u.e ,Z:(OJILKHO 6WTb .nOCTaT01JHO 60JIbIlIHM,



OHH ,l:LOJDKHbI 6b1Tb paBHOnpOqHbIMH H

n HHaKOBOBblnpHMJIeHH MH (HJIH HaTH-

HYTbI H).
B peanbHbIX KOMn03HllHHX pacnpe.n.e-

JIeHHe BO OKOHB MaTpHue He Bcer.n.a OKa-

3bIBaeTCH paBHoMepHbIM. He Bee BOJIOKHa

y.n.aeTCH o.nHHaKOBO BbInpHMHTb (HJIH C

o.nHHaKOBOH CTeneHbIO HaTHHYTb) B Hym:-
HOM HanpaBJIeHHH (pHC. 1). CJIe.n.yeT
YtIHTbIBaTb, tITO BOJIOKHa He 06JIa.n.a1OT

.

paBH03"HatIHOH npOtIHOCTbIO, nOCKOJIbKY
HepaBH03.HatIHO KOJrntIeCTBO H KatIecTBo

MHKpo.n.e<peKTOB Ha HX nOBepXHOCTH. Ha-

KOHell, HeJIb3H He OTMeTHTb TPy.n.HOCTH
ooeCneqeHHH COBeprneHHbIX H HenpepbIB-
HbIX KOHTaKTOB Ha rpaHHlle pa3.n.ena Mem:-

.

.n.y BOJIOKHOM H MaTpHI.J.eH.

,l(JIH H3rOTOBJIeHHH onbITHbIX 0t5pa311oB
.

HCnOJIb30BaJIH rJIHH03eMHCTbIH lleMeHT

MapKH 400, a .n.JIH tIaCTH 0t5pa3lloB--
fHnc {B KatIeCTBe 9TaJIOHa} H fHnCOI.J.e-

MeHTHo-nYI.J.UOJIaHOBOe BHm:YIII.ee. ApMHpO-
BaHHe oCYIII.ecTBJIHJIH CTeKJIOBOJIOKHOM

aJIIOM06opOCHJIHKaTHOro COCTaBa H t5a-
3aJIbTOB MH BonOKHaMH .nHaMeTpoM
10 MKM. OpHeHTaI.J.HH BOJIOKOH OCYIII.ecTB-

.

JIHJIaCb B HanpaBJIeHHH npo.n.OJIbHOH OCH

oopa3ua. BO.n.OBH)KYIUee OTHomeHHe np'H-
iHHMaJIH paBHbIM 0,45 .n.JIH 0t5pa3I.J.OB C

ueMeHTHoii MaTpHlleii H 0,35- C rHnCOBOH.

06pa3I.J.bI, npe.nHa3HatIeHHbIe .n.JIH HcnbI-
.

T8HHH H8 oceBoe paCTH)KeHHe, BbII10JIHH-

JIHCb B BH.ne npH3M C nOnepetIHhIM cetIe-

HHeM lOX 15 MM H .n.JIHHOH 360 M'd, KOB-

I.J.bI KOTOpbIX HMe.nH KJIHHOBHJ,HYIO <pop y.
Ha C}KaTHe HcnbITbIBaJIHCb npH3\fbI lIJtH-

HOll 80 MM C nOnepetIHbIM CetIeHHeM 20X
X20 MM. Ltetj>opM8I.J.HH H3MepHJ!H c no-

MOrnblO cnapeHHbIX pbItIa)KHblX TeH30MeT-

pOB c ueHoA lleJIeHHH 0,00 I MM Ha 6a3e

20 MM.

JIHarp8MMa 3aBHCHMOCTH Me>K.21Y Ra-

npH1KeHH5IMH H OTHOCHTeJIb.HbIMH .ZIe<J>op-
M8UHHMH npH p8CTH)KeHHH 06pasnOB I.J.e-

MeHTHoro KaMHH C pa3JJHtIHbIM CO.l1ep>Ka.-
HHeM .lI.HCrrepcHoft apMaTypbI nOKa3aHa Ha

pHC. 2. npH paCTH)KeHHH otSpa3I.J.OB ne-

MeHTHoro KaMHH C ltHCnepcHoft apMaTY-

pen H3 opHeHTHpoB8HH X BOJJOKOH Ra-

6JIIO.1aIDTCH tIeThIpe xapaKTepHbIe CT8,lUiH

pa60TbI  aTepHaJI8.

B nepBoH CTa!IHH, BnJIOTb.lI.O npe.n.eJI8

nponopUHOHaJJbHOCTH, cOOT'BeTCTBYIOrnero

MOMeHTY o6pa30BaHH5r TpelItHH B ot5pas-
U8X (TOtIKa A}, HanpH>KeHHH B KOMn03H-

UHH B03pacraIOT C YBeJIHtIeHHeM HarpY3KH.
B pat50Te !1pHHHMaIOT ytIaCTHe Bo.n'OKHa

II MaTpnn3

C oopa30Ba q:Te'.o TpeIllHH npOHCXOJ{HT
nepexo.n BO BTO;::> -:O CTa.1HFQ HanpH)KeH-
Horo COCTOHHHH KO f-03  :rHH.IIIHpHHa
pacKpbITHH TpeIllHH B n;:>e.:re.lax BTOpOH

.

CTa.nHH tIpe3BbltIaHHO  fa..la II :Ie rrpeBbI-
.

rnaeT TbICHqHbIX .nOJIeH  fH.'.':  . eTDa.

nOcJIe 06pa30BaHHH Tpe1.l.!HH B ap\fHpO-
BaHHOM MaTepHaJIe M01KHO YCJIOBHO pac-

C1JHTaTb 3HaqeHH5I ero MO.n;YJIH .n.e<popMa-
Il.HH 6e3 yqeTa nJIO a.n.H nOnepeqHOrO ce-

Q

50
1JeHHH MaTpHllbI, T. e. npaKTH1JeCKH MO-

.nYJIb .necpopMallHH apMHPYIO HXBOJIOKOH N ltG
E .100

ED == P
, f.ne Ep

--

MO.n.YJIb !te<pop-
p  3D

ManHH nOCJIe oopa30BaHHH Tpe HH.
3HaqeHHe EB .n.JI5I neMeH Horo KaMHH,

 20
apMHpOBaHHoro aJIIOM06opOCHnHKaTHbIMH

c:.
BOJIOKHaMH (BTopaH CTa.n.HH pa60TbI), CO-  1DCTaBHno 580 000 KrcfcM2

, 6a3aJIbTOBbIMH-
730000 KI CfCM2

. OJ(HaKo MO.n;YJIb ynpyro-
CTH aJIIOM060pOCHJIHKaTHbIX BOJIOKOH, KaK

H3BecTHo, COCTaBJIHeT 720 000 KrcfcM2

[6], 6a3anbToBbIX - 920 000 KrcfcM2 [7].
nOCKOJIbKY B pa60Te B npoMem:YTKax Me-

JK.n.y TpeIIJ.HHaMH npHHHMaeT yqaCTHe -If

MaTpHlla, pa3JIH1JHe Mo.n;YJIeA BOJIOKOH 6y-
,neT eIIJ.e 60JIee 3 aMeTHbIM, qTO CBH,ne-

TenbCTByeT 0 HepaBHOMepHOCTH BKJIIOtIe-

HHH B pa60TY .n.HcnepCHOH apMaTypbI
(BCJIe,nCTBHe HepaBHOMepHOCTH ee HaTH-

m:eHHH) npH 3arpY)KeHMH MaTepHaJIa.

npHMaH ,necpopMallHH BOJIOKOH (JIHHM5I
OK) B CeqeHHM C TpeIIJ.HHaMH .n;aHa Ha

rpacpHKe (pHC. 2,6) B npe.nnOJIom:eHHH,
tITO Tpe HHbI HMeJIHCb C HatIaJIa 3arpy-
m:eHH5I (.n.ecpopMaUH5I cB06o.n.HbIX BOJIO-

KOH). nOcJ1e o6pa30BaHHH TpeIII.HH B .n.H-

crrepcHo-apMHpoBaHHoM MaTepHaJIe MaTpH-
ua He BbIKJIIOqaeTCH nOJIHOCTbIO H3 pa60-
TbI, o.n.HaKO ee YLIaCTHe no Mepe B03pa-

..

CTaHHH Harpy3KH K KOHUY BTOpOH CTa.n.HH

cyw.ecTBeHHo y\!eHbrnaeTCH. 11 MeIOTCH

Bee OCHOBaHHH CtIHTaTb, tITO K 9TOMY MO-

MeHTY (YLIaCTOK B-C) HanpH)KeHHH, B

OT!teJlbHbIX, HaHOOJIee BbInpHMJIeHHbIX (Ha-
T5IHyrblX) BOJIOKHaX C HaH60JIee cepbe3-

1
-

1

Z!

I
-

I
--

6 f1 l5:
t

682 oJ c?J
'p

PRC. I. npO,lJ.OJIhHOe CeqeHHe peaJIblIOA
KOMn03H HH
F H PI - P3

- nJIoru.a).J.H nOnepetIHbIXiii

Ce'tIeHH:i1, COOTBeTCTBeHHO, Marp.H bI ( e-
MeHTHoro KaMH5I) H BOROKOH, B TOM qHC-

n-e: PI - BOJIOKHa BbInp5IMJI,eHHhle (HaT5I-
HYTbIe); F2

- Te)iCe BOJIOKHa C H:aH

60JIee Cepbe3HblMH  e4>e:KTaMH Ha HX

nOBepXHOCTH' Fa - BOJIOKHa BbInp5IMJleH·

I 2
HhIe He OCTaT.oqHO; 0' R 0' - HopMaJIb-B B
Hble paCT5IrHBalOI..II.He Hanp5I>KeHHSI ,B 3JIe-

MeHTapHbIX BOJlOKHaX; 't- Kaca.TeJIbHbIe

HanpSI>KeHH5J Ha KOH ax.BOJIOKOH B Mec-

Te HX pa3pbIBa: I - I - Ce'tIeHHSI B Mec-

Tax pa3.pblBOB BonOKOH (KOHel( BTOpoA
CTa HHHa.npSlJKeHHODO COCTOH'H:HSI KOMno.

3HnHH npH HaJlHqH"H B Heft TP HH)

5) ..

o

f

=0,1t7% I f I

20 'f0 60 80 100
...

10 20 3D 'KJ 50 60 70 8J
OmHOCu.mel7c =e 3eq:JoDMQu,U.Li. € 1A: 10.- lI

PHC. 2. .lI.HarpaMMhl «HanpR;KeHHfI - .lI.eq,op"f a- HH» JIH 06pa3IJ:OB ne\feHTHoro ha'iHH C .1HC-
nepcHo opHeHTHpoBaHHoA ap"iaTypoA H3 a.'JO'fO-
C)OPOCHJIHKaTHhlx (a) H oa3a 'bTOBbl (6) BO-
JIOKOH (Bo3pacT o6pa3QOB CooTBeTcTBeHHo 27cVT
H 10 JIeT) -

HbIMH .n.e<PeKTaMH Ha HX n03e;>:\:.:0 "'T: .} ']-

CTHralOT npe.neJIbHbIX 3HaqeH:n\ .a 12: :."' -
TaTe tIero qaCTb H3 HHX pa3p -:::: -;: .

npH 3TOM HanpH)KeHHH Ha KOHu.ax 30.10-

KOH na.n.aIOT H o.n;HOBpeMeHHO CYI.:le-c:3e::-
HO B03paCTaIOT KaCaTeJIbHbIe HanpHLKe:::fq
B 30He KOHTaKTa BOJIOKOH M  aTp:-=hl
(CM. pHC. I).
YBeJIHqeHHe KaCaTeJIbHbIX HanpH2KeEr!}!

npH .naHHOM ypoBHe 3arpY)KeHHH MaTep: -
'"

aJIa, KaK nOKa3bIBalOT paCtIeTbI, cnOCOOHO

npHBecTH K HapyrneHHIO CllenJIeHHH  le2K-
.

 yBOJIOKHOM H MaTpHueH B 30He pa3pbl-
Ba BOJIOKOH. HapyrneHHe a re3HoHHoH
CBH3H B nOCJIe.n.YIOII1.eM pacnpocTpaHHeTcH
no .n.JIHHe BOJIOKHa H, TaKHM o6pa30 I
3<p<peKTHBHOCTb ero pa60TbI Ha yqaCTKe
OOJIbIIlOA npoTHm:eHHocTH MO)KeT OKa3aTb-

C5I npaKTHtIeCKH HC1JepnaHHoH. npH TaKOrI

cHTyallHH cYMMapH85I nJIOIII.a.n.b paOOtIHX
BOJIOKOH no Mepe YBeJIHqeHHH HarpY3KH

YMeHbrnaeTcH no cpaBHeHHIO C HatIaJIb-
u

.

HOH, 8 YPOBeHb H8npH)KeHHH (jB B BOJIOK-

Hax (npH npOtIHX paBHbIX YCJIOBHHX) YBe-
JIHtIHBaeTC5I. aTO, B CBOIO Oqepe.n.b, MO)KeT

npHBecTH K nOCJIe.n.YIOIIJ.eMY HaKOnJIeHHIO

pa3pbIBOB BOJIOKOH.

TaKOH xapaKTep pa60T KOMn03HUHH

npH .n.eHCTBHH HarpY3KH no.n.TBep}K.naeTCH

COOTBeTCTBYIOIIJ.HM H3MeHeHHeM HaKJIOHa

JIHHHH rpacpHKa «(j-e» H nOCJIe.n.YIOIIJ.HM

YBeJIH1JeHHeM HHTeHCHBHOCTH pOCTa .lIe-

<pOpM8llHH 06pa3I.J.OB. KOMn03HI.J.HH rrepe-

XO.n.HT B TpeTbIO cTa.n.HIO Hanp5I}KeHHOrO
COCTOHHII5I (yqaCTOK C -ll.). lllHpHHa
pacKpbITIIH TpeIII.HH rrpH 3TOM B03paCTaeT

.n.o 0,01-0,05 MM, HX .MO)KHO o6Hapy-
)KHTb HeBoopY)KeHHbIM rJIa30M.

B qeTBepToH CTa.n.HH paooTbI KOMn03M-

I.J.HH (JIHHHH E-H) HHTeHCHBHOCTb pOCTa

.n.ecpopMa HH C YBeJIHtIeHHeM HarpY3KH
HeCKOJIbKO CHH)KaeTCH. Ha6.nIO.n.aeTCF.

«ynpOqHeHHe» KOMn03HI.J.HH, KOTopoe Tat\-

)Ke MO)KHO 06'bHCHHTb HepaBHOMepHOCTb

)'1IaCTH5I BOJIOKOH B paOOTe MaTepHaJIa.

21
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PRe. S. Dpe,AeJIhI HSMeHeHHA xapaKTepHCTHK
npOqHOeTH CTeKJIOapMHpOBaHH&IX o6paSnoB lIa
oeHoBe  eMeHTHoro (rHneOBoro, rHneoneMeHTlIO-
nynnOJIaHoBOro) BSl1KYIl(HX npH oeeBOM paCTSl1Ke-
8MH B saBHeHMoeTH OT eOAep1KaHHSI BOJIOKOlI
(lIpo eHTaapMHpOBaHHSI) B o6pasI.{ax
1 - npe,neJI ,npotJ.HOCTH; 2 - H-a.npSDKeHH5J, COOT-
BeTcTBYIO He MOMeHTY o6pa30BaHH5J BH3yaJIbHO
4>HKcuPyeMbIX TperquH; 3 - np.e eJI nponopnHO-
HaJIbHOCTH, COOT.BercTByroInHA MOMeHTY ot5pa30-
BaRRH TP HHB ot5pa3nax; 4 - npeAeJI npotJ-
HOCTH 'Heap'MHpOBaHHblx MaTpH 
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HcnhITaHHH nOKa3aJIH, qTO npe.neJI
rrpO HOCTHapMHpOBaHH XOopa3UOB npH
OCeBOM paCTSDKeHHH B03paCTaeT nHHeHHO

(He3aBHCHMO OT B-H.lI.a BH>KYIl{erO H BOJIO.

KOH) no Mepe YBenHqeHHSI cOJ{ep>KaHHH
BOJIOKOH B 06pa3 ax.Ha pHC. 3 nOKa3a-

HbI rpaHH bI npOqHOCTH CTeKJIOapMHpo-
BaHHbIX o6pa3 oBc  eMeHTHoHH rnnco-

to

BOH MaTpH aMHnpH oceBOM paCTSI}KeHHH
B 3aBHCHMOCTH OT npo eHTa apMHpoBa-
HHH. A6coJIIOTHbIe 3Ha eHHHrrpo nOCTH H
HX oTKnoHeHHH,npH paCTH}KeHHH 38BHCHT

B OCHOBHOM OT npo eHTaco.n.ep>KaHHSI B

o6pa3 axapMHPYIOIl{HX BOJIOKOH.

ITpeJ{eJI nponop HOHaJIbHOCTH, COOTBeT..

CTBYIOIl{ei'I MOMeHTY 06pa30BaHHH TpeIl{HH
B KOMn03J1l{HH, rrpH paCT5DKeHHH nOBbUIIa-

eTCH C ropa3.n.o MeHbIIleH HHTeHCHBHOCTbIO
rro cpaBHeHHIO C pOCTOM npeLI.eJIbHbIX 3Ha-

.

 eHHHnpOqHOCTH apMHpOBaHHoro MaTe-

pHaJIa. TIPH COLI.ep)KaHHH B 06pa3l{aX Me-

Hee 1 %
BOJIOKOH (OT nJIOLQa}J}I nonepeq-

Horo CeqeHH5I) pa3pyrneHHe rrpOHCXOLI.HT
npaKTH ecKH OLI.HOBpeMeHHo C pa3pyrne-
HHeM lleMeHTH-OrO (rHncoBoro) KaMHSI,
T. e. B MOMeHT 06pa30BaHHH B MaTpHlle
nepBoH TpeIl{HHbl. C YBeJIH eHHeM BOJIO-

KOH B MaTepHane )lO 10°/0 pa3HHlla Me}K-

5

.J

6
r a a bl

7 8 9 10

PRe. 4. BJIHSlHHe BpeMeHH H OKpYJKalOD.:(eft cpeAIai Ha npOqHOCTh  eMeHTHoro(rHneOBoro)KaMHB, )J.HcnepCHO apMHpoBaHHoro MHHepaJIhHIaIMH BOJIOKHaMH
1 - ,npo:qHOCTb IHBI paCT.SUKeHHe OOp83nOB ilia rJIHH03eMHoCTOM u.eMeHTe C ap.MaTypo:i1: H3
aJIIOMOo.oPOCHJIHKaTHblx CTexJIOBOJIOKOH (xpaHeHHe o6.pa3noB ,ZI.Ba I'o.n.a npH nOBbillIeHHoA
90:1:5% OTHOCHTeJIbHo:A BJIa1KHOCTH B03 yxaH npH JIOpMa:JIbHo:A TeMnepaType, nOCJIe,lJ.YIO- eeBpeMSI .n.o 10 JIeT - xpaHeHHe B JIaOOpaTopHH C eCTeCTBeHHbIMH OTKJIOHeHHSIMH TeM-
nepaTy-pbI B BJIa}l{HOCTH oKpY>K.alOrneA Cpe,lJ.bl); 2 - TO >Ke, AJISI 06pa3nOB, apMHpOBal'IHbIXOa38JIbTOBhlMH BOJIOK-HaMH; 3 - TO )Ke, AJIH oopa3nOB, apMHpOBaHHbIX aJIIOMotJOPOCHJIHKaT-HhlMH BOJIOKHa.M.H (HopMaJIbHble TeMnepaTypHO-BJIa>KH-OCTHbIe YCJIOBHSI); 4-5-np.oQHOCTbHa H3rHO 06pa3t:{OB Ha nOpTJI.aH,lJ.neMeHTe C AHonepCHoA apMaTypoiI, COOT-.BeTCTBeHHO, H3
aJIIOMOOOPOCHJIHiKaTHbIX .H Oa3aJIbTOBbiX BOJIOKOH (pe>K.HM TBep eHH.H BJIa>KHbIH) no ,naH-
RbIM [5]; 6 - npOtIHOCTb Ha paa.pbIB OeCrn'eJIOtIHbIX aJIIOMOCHJIHKaTHbIX CTeKJIOBOJI,OKOH
nOCJIe .n.eAcTBHSI HaCbIrneHHoro pacTBopa Ca (OHh no .n.aHHbIM [5]; 7, 8 - MO YJIHynpyroc-TH npH paCTSI>KeHH,H o6pa3nOB H8 nOpTJIaH.ZJ.neMeHTe c  HcnepcHo:A apMaTYPoH H3 w.eJIO-qecToiIKHX .JCTeKJIOBOJIOKOH «l.{eM-<1>HJI» (peJKHMbl TBep eHHH, COOTBeTCT:BeHHO, B BO,lI.e 1l
Ha B03,lJ.yxe npH 20°C) no ,lI.aHHhlM [3]; 9, 10-npOtIHOCTb Ha paCTSI>KeHHe (Tex )Ke, qTO ,lJ.JISI7, 8) COOTBeTCTBeHHO Ha B03)J.yxe H B Bo eno ,lJ.aHHbIM [3]; 11 - npotJHocTb Ha pac-TSI1KeHHe I'HnCOBOro KaMHSI, ap:MHpoBaHHoro aJIIOM06opOCHJIHKaTHbIMH BOJIOKHaMH (HOp-MaJIhHbIe TeMnepaTypHO-BJIa>KHOCTHble YCJIOBHSI); 12, 13 - npOqHOCTb Ha paCTSI>KeHHe 06-
pa3nOB Ha nOpTJIaHJI.neMeHTe, apMHpoBaHHblx, COOTBellCTBeHHo, rneJIOqeCTOHKHMH CTeKJIO-
BOJIOKHaMH «44R» -glass » BOJIOKHaMH «E» -glass (aJIIO'MOCHJIHiKaTHbJ:MH ) no  aHHhn!
14]"

.
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.n.y HanpH}KeHHH'\fH, npH KOTOpbIX 06pa3ye
IOTCSI TpeIl{HHbI, Ii npO HOCTbIOHeapMHpO-
BaHHorO MaTepHaJIa YHBeJIH HB8eTCSI 60-
nee qeM B 2 pa3a. BH3yanbHo <pHKcHPye-
MbIe TpernHHbI C IIlHpHHOH pacKpbIT'HH
0,01-0,05 MM o6HapY}KHBaIOTCSI npH Ha-

. npSI>KeHHHX, COCTaBn5IIOmHX npHMepHo
45-55 %

npe.neJIa rrpOqHOCTH KOMrr03H-

llHH.

npO HOCTb apMHpoBaHHoro MaTepHaJIa
Ha C}KaTHe onpeJ{enSIeTcH rnaBHbIM oopa-
30M rrpO HocTbro MaTpHllbI. nOBbIrneHHe

c'O,lIep}KaHHSI BOJIOKOH B MaTpHlle MO}KeT

npHBeCTH K CHH}KeHHIO ee conpOTHBJIe-
HHSI C}KaTHIO. npH CO,lIep}KaHHH B oopa3-
 ax10°10 BOJIOKOH npo HocTbHa C}KaTHe

KOMn03HllHH YMeHbIIIHJIaCb Ha 30 °/0 . KaK

H3BeCTHO, aHaJIOrH HaH KapTHHa Ha6JIIO-

,lI8JIaCb TaK}Ke B pSI,lIe CJIyqaeB npII Hcnhl-

TaHHHX apMolleMeHTa. 3TO OO'bHCHHnOcb

TeM, qTO rrpH .nOCTaTO HO OOJIbIIlOH AHC-

nepCHOCTH TOHKaH H BeCbMa rHoKaH ap-

MaTypa MO)KeT OCJIa6HTb CeqeHHe lleMeHT-

HOM MaTPHl{bI, qTO B CBOIO Oqepe.n.b npHBe-
.n.eT K CHH)KeHHIO ee npOqHOCTH Ha C}Ka-

THe.

Ha pHC. 4 nOKa3aHO BJIHHHHe BpeMeHH
H oKpY)KaIOlI1.eH cpe.n.bI Ha npo HoCTb06-

pa3 OB eMeHTHoroKaMHH C pa3JIH H MH
BH.n.aMH .n.HcnepcHoH apMaTypbI. Ha anb-
HaH npOqHOCTb 06pa3 oB rrpHHHTa 3a

100°/0. KaK 'BH.l{HO H3 rpa<pHKa, npo HocTb
H8 paCTSI}KeHHe lleMeHTHoro KaMHH, ap-

MHpoBaHHoro aJIIOM06opOCHJIHKaTHbIMH BO-
.

nOKHaMH, npH nOBbIIIleHHOH BJIa}KHOCTH

B0311yxa CHH}KaeTCH BO BpeMeHH .l{a}Ke B

TO'! CJI rqae KOr.1a MaTpnl{a BblnOJIHHeTCH

Ha r.1iiH03e f:fCTO\i l{e !eHTe. BJIHHHHe

HO;> a.lb bIX Te'.inepaTYP HO-B"la)KHOCTHbIX

yc..10BHfi Ha rrpOqHOCTb no.:r.o6Hofi KOMno-

3Hl{HH MeHee OmYTHMO.
HaHOOJIee 6JIarOrrpHHTHbIe pe3ynbTaTbI

nonyqeHbI Ha 06pa3 axH3 rJIHH03eMHCTO-

ro lleMeHTa, apMHpOBaHHbIX 6a3aJIbTOBbI-

MH BOJIOKHaMH, a TaK}Ke B rHnCOBbIX OT-
. to

JIHBKaX C .l{HCrrepCHOH apMaTypOH H3 aJIIO-

Mo6opOCHnHKaTHbIX BonOKOH. npOqHOCTb
KOMn03HllHOHHbIX MaTepHaJIOB npH paCTH-
>KeHHH B 3TOM CJIyqae cyrneCTBeHHO npe-

.

BbIIIIaeT npOqHOCTb HeapMHpOBaHHOH MaT-

PHUbI H He3Ha1JHTenbHO OTJIHtIaeTCH OT
.

HCXO.l{HOH npOqHOCTH MarepHana, J{a>Ke

cnycTH 10 neT nOCJIe H3rOTOBJIeHHH. BnH-

HHHe cpeA TBep.n.eHHH rrOpTJIaH.n.cKHx lle-
to

MeHTOB, KaK H Henocpe.n.cTBeHHoe B03.n.eH-

CTBHe pacTBopa Ca (OH) 2 Ha aHanOrHq-

HYIO apMaTYPY, 60JIee cymecTBeHHoe:

npOqHOCTb apMHpoBaHHblx oopa3 oB B

.naHHOM cJIyqae npaKTH ecKH nOCTOHHHO

CHH}KaeTC5I [5]. XapahTepHO, qTO lI.{eno-

qeCTOHKHe  AR.»-cTeK10 H «UeM-<1>HJI»,
pa3pa6oTaHHbIe tfe.:r.a3HO B AHrnHH, TaK}Ke

 aCTHqHO CH:DKaIOT rrpOqHOCTb B rropT-
JIaH.1Il.e\!eHTe [3, 4].
B HaCT05Imee BpeMH cYlI.{eCTBYIOT pa3-

 H HbIeTOQKH 3peHHSI B Borrpoc8x npaK-



TI14eCKOro npH feHeHHSI CTeKJIOapMHpOB3li-
HhI'X :.laTepaaJl0B B CTpOHTeJIbCTBe. Do

H3rne:.fY :.lHeHhIO, He CJIe yeT npeYBeJIH-
tIHBaTb B03MO)KHOCTl1 BToro HanpaB.neHHR.

OJI.HaKO HeJIb3H HfHopHpOBaTb TOT cpaKT,
tITO B pRLLe CJIYTIaeB BOJIOKHa Mor) T 3Ha-

4HTeJIbHO YJIY4IIlHTb <pH3HKO-MexaH FleCKHe
CB01ICTBa l.lel\1eHTHOro KaMHH.

OrrpeAeJIeHHbIH HHTepec npeJ:.CTaB TIReT
npHMeHeHHe BOJIOKOH A H apMHpOBaHHR,
npe1KAe Bcero BHYTpeHHHX orp a)KAaIOll1.HX

..

KOHCTPYKII.HH ---- nO.lI.BeCHbIX rrOTOJIKOB, rre-

peropOAOK, B03AYXOBOLLOB, KOTopHe3KCll-
JIyaTHpYIOTCH, KaK npaBII.TIO, B cpaBHH-
TeJIbHO 6JIarOnpHHTHbIX YCJIOBHHX. Pacqe-
TbI nOKa3bIBaIOT. 'lITO TOHKOCTeHHble CTeK-

JIOapMHpOBaHHble KOHCTPYKII.HH (c He-

60JIbIIIHM P3CXO,J.OM BOJIOKOH H ueMeHTa),
H3rOTaBJIHBaeMble COBMeCTHO c .npyrHMH
JIerKHMH H 3<pcpeKTHBHbIMH MaTepHaJIaMH:

rreHo6eTOHOM, neHOnJIaCTaMH,  H6pOJIHTOM
to

H T. n., npH He3HatIHl'eJIbHOH pa3HHII.e HX

CTOHMOCTH no cpaBHeHIHQ C >KeJIe300eTOH-
HbIMH Moryl' 06eCrretIHl'b cymecTBeHHoe (B
4 pa3a H 6oJIee) CHH}KeHHe MaCChI. no

cpaBHeHIHO C aHaJIOrHtIHbIMH KOHCTPYKII.H-
HMH II3 aJIIOMHHHH H CTaJIIi MO)KeT ObITh

.u.OCTIIrHYTa omYTHMaR 3KOHOMliH CTOHMO-

CTII (B 2 II 60JIee pa3a). npe.lI.CTaBJIHel'
IIHTepeC HCrrOJIb30BaHlle BOJIOKOH AJIH ap-

MHpoBaHMH rroKphITIIH, o6JIerqeHHbI'X Ha-

BeCHbIX naneJIeH, orraJIy601JHbIX H3!IeJIlfH

npHMeHIITeJIbHO K MOHOJIIiTHbI l KOHc-TPYK-
II.IIHM, .lI.JIH yrrp04HeHlIH JIerKHX HtIeHCTHX

6el'oHoB, a TaK)Ke .lI.JIH KOHCTPYKlI.HH, ap-

MllpoBaHHe KOTOpbIX Ha3HaqaeTCH rJIaB-

HbIM o6pa30M HCXOAH H3 YCJIOBIIH HX

l'paHcrropTHpoBaHHH H MOHTaJKa.

B hi B 0 ,If, hi

PellIeHlle BorrpOCOB, CBH3aHHbIX C BbI6o-

pOM MHHepaJIbHbIX BOJlOKOH H BH.D.a BH)KY-
u

IIJ.ero .D.JHI apMHpOBaHHbIX KOHCTPYKIJ.HII,

Cne.D.yeT ocymeCTBJIHTb c yqeToM HX

<PYHKUHOHaJIbHOrO Ha3HaqeHIIH "II YCJIO-
BIdi rrOCJIe!I.YIOmeH 3KcrrJlyaTaUHH.
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OnbiT npMMeHeHMSI npeAHanpSl>KeHHblX

Kopo6'10TblX HOCTMnOB AJ1MHOA 18 M

MHoroJIeTHH5I rrpaKTHKa npoeKTHpOBa-

HHH, CTpOIlTeJIbCTBa H 3KCnJIyaTau.HH TeK-

Cl'HJIbHbIX npeJl.rrpHHTHi'I B OJ!H03Ta>KHbIX

6eccpOHapHbIX 3.lI.aHH5IX C >KeJIe300eTOHHbl-

MH rrOTOJIKaMII B HBIIJIaHX KOHCTPYKTIIB-
HhIe, 3KCnlIyaTau.HOHHbIe H 3KOHOMHQe-cKHe

HeAOCTaTKH. K HIIM OTHOCHTCH OOJIblliaH

MaTepHaJIOeMKOCTb, 3HaQHTeJIhHOe KOJIHQe-

CTBO MOHTa}KHbIX 3JIeMeHTOB, .IT,OrrOJIHH-

TeJIbHbIe 3al'paTbI) CBH3aHHbIe C 3KCnJIya-
TauueH :\1e)Kcpep eHHoro rrpOCTpaHCTBa

(BeHTH:IHli.UH, OTon.aeHHe) oCBew.eHHe,

TpaHcrropT, y6opKa), H nOBbllIIeHHaH rro-

>KapoorraCHOCTb.

O,J.HH f H3 B03 IO}KHbIX rrYTeif COBep-
u

_

rneHCTBOBaHHH 3.lI.aHHH TeKCTHJIbHOH npo-
 lbIIlIJIeHHOCTH SIBJIReTCH HCnOJIb30BaHHe

Jl.JIH nOKpbITHH Kop064aTbIX HaCTHJIOB-B03-

AYXOBOAOB. HaYQHO-HCCJIeAOBaTeJIbCKHe H

rrpoeKTHbIe pa3pa60TKlI orrpeAeJIHJIH HaM-

60JIee paII.IIOHaJIbHWe KOHCTPYKTIIBHwe
peIIIeHMH HaCTIIJIOB, TeXHOJIOrMIO HX H3ro-

TOBJIeHHH, cnoc06H TpaHcnopTlipOBaHIIH H

lWOHTa}Ka.

ITepBbIM 3KcrrepllMeHTaJIbHhIM rrpOMbIIll-
JIeHHbIM 06'beKl'OM, nOCTpoeHHbIM c npH-
MeHeHHeM Kop06QaTbIX HaCTIIJIOB, 6bIJla
UlYBOHCKaH TKa KaHcpa6pllKa nnow.aJl.blO
nOKpbITH5I 3,8 TbIC. M

2
npH ceTKe KOJIOHH

18X6 M (npoeKT rnI1-8 MIIHJIernpOMa
CCCP H U:HI1I1npOM3Jl.aHHH npH yqac-
THH HI1MCl(a H HHH)I(Ba, npOH3BOJl.H-
TeJIb paooT' - TpeCT N9 7 rJIaBMOCOOJI-
CTpOSI) .

B 1975 r. 3aBeprneHo CTpOHTeJIbCTBO
npOll3BOJl.CTBeHHoro Kopnyca N9 3 cpa6pH-
Kli rllrpOCKOnHtIeCKoi'r BaTbI B r. l.JepKac-
CbI, rrJIOll1.aJl.bIO nOKpbITH5I 20 TbIC. M2

(rrpoeKT rTIM-5 MllI-IJIernpOMa CCCP npII
YQaCl'HH HHMCl(a, npOll3BOJl.HTeJIb pa-
60T - Tpecl' qepKaccxlIMcTpofI, HaCl'HJIbI

H3rOTOBJIeHbI rrpOH3BOJl.Cl'BeHHbIM 06'beAH-
HeHHeM QepKaCC>KeJIe306eToH).

nepeRpbIl'bIH KOpOO1Jal'bIMll HaCTllJIaMH

yqaCTOK 3.D.aHIiSI HMeeT pa3MepbI B nJlaHe

I08X204 M H cel'KY KOJIOHH 18XI2 M.

no KOJIOHHaM YCTaHaBRHBanHCb Hepaspe3-

HbIe OaJIKH .D.JIHHOH 12 M H3 BbIcOKOnpOq-
Horo oeToHa MapKM 600 C npeJl.HarrpH-
)KeHHhIMH CTbIKaMH. HaTH)KeHHe apMaTY-
phI B Cl'bIKax ocy eCTBJIHJIOCh 3JIeKTpO-
TepMH4eCKHM cnoco60M. nOBepxy 6aJIOK

YKJIaA BaJIHCb Kop06QaTbIe HaCTHJIbI-

B03AyxOBOAbI .D.JIHHOH 18 M H rrpHBapHBa-
JI'IfCb IK OaJIKaM. npiOMe>KYT,KH 'Me>K.IJ.Y
CTeHKaMH COCeJl.HHX HaCTHJIOB HCnOJIbSO-

BaHbI Jl.lIH npOKJIaJ!KII CnpHHKJIepHbIX ce-
u

..

Teu H KOMMYHHKaII.HH, a TaKJKe YCTaHoBKH
CBeTHJIbHHKOB. Pa3pe3 p5I.D.OBOH 5IQeHKH
3,J.aHUH rrOKa3aH Ha pac. I.

CYM fapHbIe paCQeTHwe. HarpysKH Ifa

rroKpbITue COCTaBJIHIOT: AJISI pH.D.OBblX yqa-
CTKOB 350 Krc/M2

, Jl.JIH yqaCTKOB co CHe-

rOBbIMII MelliKaMH - 635 Krc/M2 (Des  e-
Ta co6cTseHHoH MaCCbI KOHCTPYKUHH);
orraJIy604Hble pa3MepbI HaCTHJIOB .lI.JIH ooe-

HX HarpY30K O.D.HHaKOBbI, OHH OTJIHtJaIOT-

CH JIHllIb apMHpoBaHHeM. HeKoTopbIe HB-

CTHJIbI HMelOl' w.eJIeBH.D.HbIe oTBepcTHH B

HfDKHelI nOJIKe .D.JIH B03Jl.yxopa3Jl.aQH. Kpo-
Me Toro, B HHJKHHX nOJIKaX y TOPUOB H3-

..

.neJlIlM 3arrpOE:'KTHpOBaHbI JUOKH ,lJ,JlH YCT-
'"

pOHCTBa CTbIKOB H OQHCTKH KaHa oB BO

BpeMH 3KCnJIyaTallHH Kopnyca.

Hap5I.D.Y C OCHOBHbIM THnOM HaCTH.t8,

HMelOllI.HM KOHCOllbHbIe CSeCb! sepXHHX 110-

3000 x5
.1.-:_

r \.

J(J i MO

....::-.;. 

9-

PUC. 1. Paspes PR"OBOA gqeAKR s,tl.aBHSI

1 - KOJIOHH8; 2 - 12-MeTpoBaSl 6aJlKa; 3 - Ko-

cr>o6-qa'TbIA HaCTHn; 4 - KPOBJIH; 5 - cnp'HHIV1ep.
HbIe ceTH; 6 -- CBeTl:IJIblHHKH C .9JIeKTpoc.eTj{YB;
7 - B03,Z1.YXOBOAhI; 8 - iB03J1yxopa3Aalla; 9 -

l1iHc!>POBbIe OCH
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PRC. I. DPRBI{HIIRaJlhHaU c:xeMa H3roTOBJIeHHH Kopo6QaThIX HaCTHJIOB AJIOHOA' 18 M
1 - 'I'HJtPO,ltoMKpaT C HaCOCHoA CTaHI.{Mett; 2 - ynopHa51 6anKa; 3 - OnaJIy6Ka; 4 - apMaTYPHble
ceTKH; 5 - rOTOBbIe H3.n.enM5I; 6 - YCTaHOBKa )J.JI5I 3arOTOBKH rrp5I.n.ett; 7 - oa.n.b5I; 8 - cTeH)J. C Ton",
KaTeJJ5IMH: 9 - TpaBepca; 10 - BepcTa.K .An5I rro.n.rOT:OBKH 3a}KMMOB; 11 - TeJIe}KKa ,lJ.n5I BbIB03a ro-
TOBbIX H3.n.enH:li; 12 - KpaH MOCToBott Q=30/5 T; 13 - MaU1HHa )J.JIH 4>opMoBaHufl HaCTHJIO:B; 14-

BKJIa;!bIllI -rrYCToTo06p830BaTeJIb

JIOK, 6bIJIH pa3pa6oTaHbl T8KJKe 3JIeMeHThI

6e3 KOHCOnbHbIX CBeCOB C MeCTHblMH BbI-

pe3aMH, KOTOpble HCnOJIb30BaJIHCb Ha

Y1JaCTK8X nOKpblTHH C OOJIbllIHM KOJIHlle-
.

CTBOM OTBepCTHH.
BJIaJKHOCTb B03Ayxa B KaHaJIaX B03J.Y-

XOBOAOB - AO 90 010 rrpH TeMrrepaType ..10

20°C. Kop06qaThIe HaCTHJIH 3anpoeKTH-

pOBaHhI KaK KOHCTPYKQHH BTOpoA KaTero-

pHM TpelU.HHOCTOHKOCTH, pa60TalOlll.Ue B

cJIa6oarpeccHBHoH cpe.LI.e. npoeKTHaH Map-
Ka oeTOHa HaCTHJIOB M 400, MapKa no

BO.llOnpOHUII.aeMOCTH B -6, Macca H3.lleJIHH
16,4 T.

B KaqeCTBe HanpHraeMoM apMaTypbI
npIIHHTbI ceMHnpOBOJIOllHbIe npH.llH .llHa-

MeTpoM 15 MM H3 CTaJIH KJIaCCa n7.

KpaAHHe CTeHKH HaCTHJIa apMMpYIOTCH 2-

.....:-::

PHC. 3. MOHTa1K Kopo6QaTOrO HaCTIfJIa

24

MH H 3-MH npH!UIMH, a CpeLtHHe - 3-M5I H

4-MH COOTBeTCTBeHHO noJ. 06bItIHbIe II

YBeJIHGeHHble HarpY3K!L B KatIecTBe HeHa-

rrpHrae\!oif ap\!aT} pbI npH\feHHIOT CBap-
Hble KapKaCbI II ceTKH, B OCHOBHOM M3 XO-

.10.:LHOTF.HYTO{f npOBOJIOKH KJIaCca B-I.
CTeHKH HaCTHJIOB apMHpYIOTCH nJIOCKHMH

KapKacaMM, a ceTKH rrOJIOK 3arMoaIOTCH B

CTeHKH, tJTO YJIyqllIaeT YCJIOBHH oopa30-
BaHH5I 3aMKHYToro KOHTypa B nonepeq-
HOM CeqeHHH.

Ha Topu:eBbIX YllaCTKax HaCTHJlOB npe-
.llYCMOTpeHO YCHJIeHHOe apMHpOBaHHe
HH>KHHX nonOK II CTeHOK, qTO ooecnetJHBa-

.

eT HX TpelI!MHOCTOHKOCTb "PH nepe.llaqe
.

YCHJlHM npe.z:tBapMTeJIbHOrO HanpH>KeHHH
Ha t5eTOH. HaTH>KeHHe ceMHnpOBOJIOtJHbIX

.

npHJJ.eH Ha ynOpbI npe.z:tYCMOTpeHO Mexa-

HHtJeCKHM cnocot5OM.

l{opo(5tJ8Tble HaCTRJlbI H3TOTaBJlHB81OT

no CTeH.z:tOBoft TeXHOnOrHH. TeXHORorHtJe-
CK8H JlHHRH OCHOB8H8 Ha npHMeneHHH
.z:tBYX KOMnneKTOB onanY KHH MeTannHqe-

CKRX BKJt8.z:tbImeft -nyCTOToO pagOR8TeJleft,
HCnOJTb3yeMbIx no QeJIH01JHoft cxeMe (pRC.
2). Me>K.ny .rr:BVMH OnaJIyoKaMH p8cnona-
raeTC5I MexaHH3M ,ltJISI H3BJIe1JeHIHI BK.na-

lIbIUIeti-nycToTooopa30BaTeJTeii. B KO\{-

rrJIeKT ooopy.z:toBaHHH BXOJJ.HT TaKme YCTa-
ROBKa .z:tJIH 3arOTOBKH npHJJ.efi MepHoft
.z:tJlHHbI.

JIMHMH OOCJlY}KHBaJlaCb MOCTOBbIM Kpa-
HOM rpY30nO.z:t'beMHOCTbIO 30/5 T H oeTo-

HOYKJIa.z:t1JHKOM TlUIa 7151/3CB. Be-ToRHaH
CMeCb nOLIaBaJIaCb B t5a.z:tbHx oeToHoBo3-

. .

HOll TeJIe>KKOll, rOTOBble M31Ie.nMH BbIB03H-

JIM Ha CaMOXOlIHoft Te.ne>KKe THna 6274C
C npHuerrOM THna 6275C.

KopootJaTbIe HaCTHJlbI BblrrycKaJUI B Ta-

KOM nocne.rrOBaTeJIbHOCTH. B nOlIrOTOBJTeH-

Hyro HapY>KHYro OnaJIyt5KY, OtIHllIeHHyIO H

cM.33aHHYIO. YKJIalIbIBaJTHCb ceTKH HH)KHeli
nanKH. KapKacM. Hanp5IraeMaR ap aTypa

H a8KJ18ltHble .l1eTaJlH, IIOCJIe qero IIpOH3-
BOltHnOCb aBT$l1KeHHe npJuleA aa 50%
npoeKTHoH BM HHbI.C!>opMoB8n8cb HH1K-

HHH nOJlKa H3.lleJIUH (B npen.e.n8X Me>KltY
cTeHKaMH). Ha O,.q,opMoBaHHYIO HHJKHIOIO

nOJlKY Kp8HOM YCTaHaBJlHBaJlH BKJl8l1hI-

wM-nycToToo(5pa30B8TeJIH, YKJIan.b1B8J1H
.

ceTKH BepXHeH nonKH, YCTaHaBJlHBanH
TOpnoBblA I1{HT H npOH3BOJI.HJIH nOJlHOe

HaTH1KeHHe apMaTYpw, YKJI811blB8J1H H yn-
J10THHJIH 6eToHHYlO CMeCb B CTeHKax H

BepxHeH nOJJKe .H3;tenHH.

TenJlOB8S1 o6pa6oTK8 H311eJlHH OCYllle-
CTBJlHJ1aCb B <t>opMax MeT0l10M KOHTaKT-

Horo nporpeBa npH nOl1a enapa B nono-

eTH HapY:>KHOA OCHaCTKH H BKJIa,lJ.bIweH-

nYCToToo6pa30BaTeneH. Qepe3 4--6 q

CHHManH O,nHH TopnoBbIH mHT, M3BneKaJIH

CKJIa,lJ.bIBaIOlllHeCH BKJIa.llbIllIH-nycTOToOO.
pa30BaTeJIM, KOTopbIe 3aTeM Hcnonb30Ba-

JIM BO BTOpOH q>opMe, a H3.lleJIHe npoxo-
,lJ.HJIO OCTanbHYIO qaCTb n:HKJIa TennOBOH

o6pa60TKH. nOCJIe TennOBoA oopa60TKH
OTKpbIBaJIH npo.nOJIbHble UJ.HTbI HapYJK-
HOM OCHaCTKH, C nOMOUJ.bIO rM.D.po,nOMKpa-
TOB npOH3BOlIHJIH nJIaBHYIO nepe,lJ.atIy H8-

npH2KeHIIH Ha OeTOH H3l1enHH, o(5peSaJIH
HanpHraeMYIO apMaTYPY, CHBMaJIH Hs,ne-

JIHe KpaHOM H YCTaHaBJIHBanM ero Ha

nOCT JJ.OBO,l!KM.

nponeccbI OTKpbIBaHMH H 3aKpbIBaHHH
npOAOJIbHbIX W.HTOB onanYOKH JJ.JIHHOA
18 M, CKna,lJ.blB8HMH H H3BJIe1JeHMH BKJIa-

,nblweH-nYCTOToo6p830B8T'eJIeii, 8 TaKJKe

YCTaHOBKH HX B paOO1Jee nOnOJKeHHe Obl-

JIH nOJlHOCTblO MexaHM3MpOBaHbI, a yn-

paBneHIIe MMH o eCTBnHJIOCbco cnenM-

aJIbHOrO nYJIbTa.
npH OCBoeHIIII npOH3Bo,nCTBa Kopo(5qa-

TbIX HaCTHJlOB He Bee TeXHOJIOrHtIeCKMe

npOn:ecCbI ocyI11ecTBJUIJ1HCb B COOTBeTCT-

BKB e p8spa6oTaHHoft TeXHo orBeAt QTO

nOB HH OHa nOK8S8TeaH pa(5o nexa H

Ka1JecTBo H3.z:teJIHH. TaK, lie 6bln H3rOTOB-

JIeH <l>OPMYIOlI{HH arperaT. Ha nopTane

(5eTOHoYKJl8JtQHKa (ShlnH npHKpenlleHbl
JIHIDb 13'H6popeiiKH .rUtH <»OpMOB8HHH HH1K-

HeA H BepXHeA DonOK H3l1eJ1HA, 8 6eTOH-

HaH CMecb B CTeHK8X ynnoTHHJl8Cb BHt)-

porpe6eHKOH cnenHanbHOH KOHCTPYKI1HH,

nepecT8BnHeMoA no J(JlHHe H3lteJIHH Kpa-
HOM. BeTOHHaH CMeCb nO,lJ.aBaJlaCb c no-

MOInblO KpaHa H3 t5a,lJ.bH. He (5b1na opra-
HH30B8Ha 4>MKcanHH apM8TypHbIX CeTOK,

KapKaCOB M 3aKJI811HblX .n.eTaneA, OTCYT-
. .

CTBOB8.n .z:teHCTBeHHbIH KOHTponb pe1KHMa

TepMoo6paooTKH.
B npOIl.€cce OC50eHHR BblnYCKa KOpOO-

tJaTbIX HaC1'H '03 rrpOBelleHbI npOH3Bo.z:tCT-
BeHHbIe HC:-rbIT a::I L5I OT;re.1JbHbIX H3.z:teJIMii, B

pe3Y.lbTaTe KOTOpbIX YCTaHOBJIeHO HaJIM-

tIHe O:1 e,]e.leHHoro pe3epBa Ha.z:te>KHOCTM

B TaKHX KOHCTPYKU:HHX. PaCXO:>K.z:teHHH
:'.IeiK.1V OIIbITHbIMH np01JHOCTHbIMH xapaK-'"

TepHCTHKa \iH H KOHTpOJIbHbIMH, onpe.ne-

JIeHHbIM no rOCT 8829-66, f5f,I,1fU ne'"
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OOJIbWIIMH. YCTaHOBJIeHbI BbICOKHe DOKa-
3aTeJIH )KeCTKOCTH, KOTopas OneHHB8JIaCb
OTHOCHTeJIbHbIM nporHOOM, COCT8BHBIDHM:
//1= 1/600-1/1000.
HarpY3KH, rrpII KOTOpbIX HMeJIO MecTO

06pa30BaHHe TpeIltHH B cTeHKax, B Me-
vCTax pacrrOJIO)KeHllH HanpHraeMOH apMa-

TypbI, 6bIJUI OJIII3KH K KOHTpOJIbHbIM. TIpe-
BbIIlIeHlle orrblTHoro MOMeHTa TpeIUllHOOO-
pa30BaHHH no OTHOl.I1eHHIO K KOHTpOJIbHO-
MY Jl.OCTHraJIO 10-15 0/0.

HaJIHtIHe TeXHOJlOrHtJeCKHX Jl.e$eKToB
rrpHBeJIO K HeKoTopoMY CHIUKeHHIO Tpe-
ll{HHOCTOHKOCTH HH}KHHX nOJIOK, HBJIHfO-

ll{HXCH JIHilib KOHCTPYKTHBHbIM, a He He-

CYI..U.HM 3JIeMeHTOM KopOOtJaTbIX H8CTHJIOB.
B rrpOIJ:ecce CTpOHTeJIbCTBa oTpa6aTbI-

BaJIHCb BonpOCbI TpaHcnopTHpOB8HHH H
u coMOHTa}Ka H3,Z:LeJIHH, YCTpOHCTBa CTbJKOB.

TIepeBo3Ka KOpOOtIaTbIX HaCTHJIOB ocyru:e-
CTBJIHJIaCb T5IratIOM MapKH KpA3 Ha

cnelUfaJIbHOM rrplu.terre. MOHTa./K KOHCT-

PYK1UI:H OCYIlteCTBJI5IJI'CH KpaHOM 3-2508
Ha ryceHHqHOM XO,Z:LY (pHC. 3) rpY30nO,Z:L'D-
eMHOCTbIO 60 T. OOI..U.IIH BHJJ; CTpOHTeJIbCT-
13a nOKa3aH Ha pIIC. 4.

BbIBO,n:bl

OrrbIT B03Be,neHIIH npOH3BOJl.CTBeHHoro

Kopnyca N!! 3 1.IepKaccKoH <}JaopuKH rHr-

pOBaTbI IIOlI.TBepJl.HJI TeXHHtIecKYIO B03-

MO}KHOCTb H 3KoHoMIItJecKYIO neJIeCOOO-
pa3HOCTb CTpOHTeJIbCTBa 6eCtIeplIatJHblx

co
co

3,Z:LaHHH TeKCTHJIbHOH npOMbIlliJIeHHOCTH C

HCnOJIb30BaHHeM KOpOOqaTbIX HaCTHJtOB-

B03JJ;YXOBO,Z:LOB. HCrrOJIb30BaHHe TaKHX KOH-

CTPYKIJ:HH n03BOJI5IeT CHH3IITb paCX02 6e-
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PHC. 4. 06W;HA BH CTpOHTeJIhCTBa 4>a6pHKH rHrpoBaThI

TORa fla 0,1 M3JM2
; pacxolI. MeTaJIJIa Ha

19 Kr/M2
, CTOHMOCTb CTpOHTeJIbCTBa Ha

13,6 p/M2
rro cpaBHeHHIO C 3.z:r.aHHHMH,

HMelOIltHMH TeXHHtJeCKHe tIep.u.aKH.
B 3,naHHHX C Kopo6qaTbIMH HaCTHJIaMH-

B03JJ;yxoBoJJ;aMH oOeCrreqHBaIOTcH Heooxo-
Jl.HMbIe caHHTapHo-rMrHeHHtJecKHe H npo-
H3Bo.nCTBeHHbIe YCJIOBHH SKCnJIyaTa:ijHu.
Me}KJJ;Y HaCTHJIaMH ycrreIllHo pa3MeIltaIOT-
CH HH}KeHepHbIe KOMMYHHKanHH, CBeTIIJIb-

HHKH JIIOMHHeCneHTHoro OCBeIlteHIIH, max-

TbI Jl.bIMoYllaJIeHHH H MeCTHhIX BbIT5I)KeK.

I1PH HeOQXOltIIMOCTII 3TH rrpOMe)KYTKH  fO-

rYT ObITb HCnOJIb30BaHbI ltJIH OCBeIl1.eHHH

OTL{eJIbHbIX BCTpoeHHbIX rr0.1C06HO-BcnO iO-
raTeJIbHbIX rrO\femeHHIL

OrrbIT rrOKa3a.1, QTO Kopo6qaTbIe HaCTH-
..lhI .10CTaTOQHO T€XHOJIOrHtIHbI, H3rOTaBJIH-
3aIOTCH c nOYOll1.bIO rrpOCToro H HaL{e}KHOv

HH)f(. .q. M. CY550THH (TpeeT OprTeXCTpoj:i rnaB3ana.qypancTpOSl),
KaH.q. TeXH. HaYK A. A.. CBETOB (HHH)f(&)

Y.lU( 624.073.72.012.45

YCOBepweHCTBOBOHMe pe6pMCTbiX nnMT

p03MepOM 3x6 At

.B rJI.a:B3anB..ztyp.8J1c-r.p.oe IS lfIepJ.fH ;ZtJIH
iHSrOTOBJIeHHH .peop'HCTbIX IIIJlHT IIOKphITlJdi
1"a3Me,pOM 3X6 !d cepH'H .1.465-7 np'HIMe-
lute'TCH KOHBeHep:iaH TeXHOJIOrlHH iH3TOTOIB-
JIeHHH nJIHT C 3..1eKTpoTepMH:qecxHM !HaTH-
}KeHHeM apMaTy.pbI. P.acrrOJIO>KeHUe MO H-

T,aJKIHblX nereJIb oRa n03epxHOCTH nOJI'K!H Ha

pa1oCToHHHH 1 1M OT onopbl 38TPYJJ,.HHJIO IHX

YCTlaH01BKY :R OT!{eJIKY, a T8K1Ke CHH1K,aJIO

TeXIHOJIOrrH.tI!HOCTb H3rOT031eRHH.

'TI03TOIMY C'T1pOTIOBOQHYlO n€T.1IO rreperr€C-
/fij .aa ono-py, COHMeCTHB ee C 8HXepHbIM'H

CTep1lmlSl,M1f BaIKJI HOiiJteT,8J1B, ill pacnOJIO-
JroHJI'H !JIeTJIIO HH:>Ke [J0a3epX1H'OCTH iIlOJIlKJH

nJIHTbI, o6.paaySi IB TeJIe ,6eTOHa )Tir  6JIe-
H.He )I.'JIH CTpOIIOBOtJiHOrO IK'pIOK,a fpH'C. I).
T.aKoe pemeHlHe OCiHOBbllBaJIOiCb Ha TOM, tJTO

OJI,aro:Jt.a:pH 'HlaJIJH'tJ1HIO 50JIhllI-oiI .M.a!CCbI ,6ero-
a.a iHa OlIope (IBCJIe CT;B'HeYCTpOHC'TIB.a :BYTa
B Y3JIaX cOrrpH.1KeHHH 'KlpaA:.Hero To,p.neBoro

pe6pa C IDpO.u.'OJWHblM) orr a3laJl'nCb IB03MO}K-

HbIM o:6pa30lBaTb TIYC'f.OTY JI.JI5I CTpO'l1OJBOq-
HOf! lIIeTJIH IlJ iBepxneH 'tJ,aCTH onorpbI, He

fO ooopy.z:r.OBaHH5I. TPYJJ:oeMKOCTb c-:-::>o= -
TeJIbCTBa CYlI{eCTBeHHO CHIDKae7CF  O

cpaBHeHHIO co 3.l{aHIIHMH C TeXHHqeC  :    
IIep.n:aKaMH. Bo BHOBb C03lI.aBaeMbIX --.:!_

xax no BMrrYCKY KOp06qaTMX HaCTH OB

4epBOHOrpalI.e (J1bBoBcKaH 06JIaCTb) }:

M03bIpe (ECCP) BReceHbI H3MeHeqaH H

TeXHOJIOrHIO II OCHaCTKY, OHH yrrpOIl.teHb:
c yqeTOM orrbITa II3rOTOBJIeHHH HaCTliJIOB
B 4epKaccax.

YqHTbIBa5I TeXHHKO-3KOHOMHQeCKHe no-

Ka3aTenn Kop06qaT X HaCTHJIOB, rrpeL{-
CTaBJIHeTCH IJ.eJIeC006pa3HbIM HCnOJIb30-

u
uBaTb HX B L{aJIbHeHilleM B TeKCTIIJIbHOH II

.JpyrHx OTpaCJI5IX rrpOMbIlliJIeHHOCTH co

C:XO!IHbI:\1H YCJIOBH5IMH 3KCrrJIyaTaQHH.

Kopo6QaTbIe HaCTHJIbI MorYT HaRTH
npHMeHeHHe H rrpH CTpOHTeJIbCTBe MHoro..

u

.3Ta}KHbIX 3.naHHH.

CHHJKaH ee npOYlHOC1'!H B 'IJ;eJIOM, 1JTO nol.Z1-

TlBep..lt.HR'H HClIIbIT,a:H-HH.

,H3rOT'CYB-JIeUHe IIJI.HT 3X6 :M no 'KO'H1Benep-"

HOM TeXIHOJIOrH-H OCyntec1mJIHeTCSI [IO cxe-

Me, np-H;BeJIeHHOH Hoa IP!HiC. 2. MeTaJIJIHtIe-
C'I He C-HJIOIBble 'CPOpMbI--0O8JIYOKH pac'l10JI.a-
falOTCH norrep'eK KOHBeflepa.. H,a:q,aJI=O.M

un.p eccaSIIBJIHeTC5I YCTa'HOBK,a R,a 'KOIHBeH-

ep CRJIO/BOH CPOiTJ:MbI-On,aJIYOK:H. 3aKpOOJIe-
HRe cpOPM, apMHpOBau.H ,:.'oeTOHHp-O:Ba'HHe!H
TepMooop,a6o"nKa ocyzneCTIJJHlIOTCH B npo.
uecce nH'KJIHQ!HorO   lf>KeH'IUI<}>O.pIM B,ZtOJIh
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qa'HMH o.eTOIHMpO-BaHIUI 3anOJlHeH'HaH cpopMa
nocTynaeT f}J K,aMepy TeplMooopaoomH He 

- .

nrpepbIlBHoro .lI.eHCTB'HH ,H fIIlpOlJ.OJl>Krae1' ne-

p.eMem18.TbCH, IRO Y>Ke B oopa'mOM ,H,anpalB-
JIeiHUH, IB HH1KHIOIO q,aCTb I}{OH1BeHep,a. B 'Ha-

qaJIe KOiH;BeiIepa ICPOPMY C OTBep.n;.eBIUHM oe-
TOHOM no.n;HIIiMaIOT .H OCBo6o>K.D.;aJOT TIJIHTY.
f.oTOiBaH IIIJIHT,a nOCTynaeT ff,a CKJIa.l1 r,OTO-

BbIX H3)J;eJIHH, ,a cpop,Ma - ,Ria KOHBeAep.
I1cnbITaHHe TIJI.HT npOH3BO-.lI.HJlH :Ha 3,aIBO-

.n:e-:H3rOTOBHTeJIe no MeTOlJ.H' e HJiH)KB.
UeJIbIO OnbITOf}J ObIJIU lII.pOE epKa npO HOCTH

u

CT-pOTI01BOQHOH neT.HiM O'TIOpHbIX yqa'CTKoB
rrpOJI.OJIbHbIX pe6ep npH oC'.JI.arOJleHHiH ceqe-

HHH -BBH;.Qy o-opa30BaiHHH YfJIY'OJIeHUH .nJIH
. neTJIM H u3yqeHIfoe JI.eiirCT1BMTeJIb HOH p,a'60TbT
nJIHT HOJJ. IHa,npY3KOH. JI.JIH HCnbIT,aHHH H.C-

nOJIb30BaJI:H nJIHTbI no.n HaH6oJ1bWYIO pac-
tIeT,HYIO HanpY3Ky-1300 Kf/lM'2, ycIHTbIB,aH
-Ha'HOOJIee TH}KeJIbIe )"CJIO!BH5I pa60TbI onop-
-JfbIX yqacTKolB C OCJIa,OJIeHHbIM CetIe'HHeM.

I1JIHTbI nOJJ.'Be.pra,JIH .neHCTlBJIIO paBHOMepHO
pacrrpe.n:'eJIeHHOH Kp.aTKO'BpeMeHHO .n.eHCT1BY-

.

FOIQeH HanpY3'KH .u.0 p-a3IpYIlI8HH_H IH .l1JIH-

TeJIbHO ,D,eHCTBYIO eii HopMaTHBHoii Ha-

r.pY3KH B Ho-P,!\f aJIbHbIX TeMTIep.aTYP HbtX ye-
JIQlBH5!X (18-200C).

I

H,arPY3KY UpIIKJIa,nbIfl.aJIH cTyneHSLMH lITO

50 Kr/M2
OrreI.J;HaJIbHO IH3rOTOBJI'eHHbliM_H 6e-

TOHHbIMH OJIOKaMH, aaMepsuI n:ecpop'M,a.nHH
6eTorHa, a,pM,aTypbI H npOrHObI.

I1poBepSIH Ha nepBO f 91 ane npOtfHOCTb
COB feIUeHRbIX TIeTeJIb Ha H3rpY3KH, ,zteHCT-
BYIOIUHe rrpH pacna.lyoxe ] MOHTa}Ke, yc-
TaHOBH1H, qTO OeTOR B 3C e3aKpen eRHH
 fO!iTa)KHbI,,{ neTeJIb pa60TaeT K.aK \10HO-

..1HTHbIH. BbIOp.aHHbIH YKJIOH pacnOJIO>KeHHH
rrereJIb COOTlBeTCTByeT F.dTIpaBJIeHHIO .neHCT-

.

fBHH YCHJIMH OT CTPOTIOBOqiHbIX TpOCOB, no-

3TOMY CTep}KIHH neTJIH :paOOTaJI.H TOJlbKO

Ha pa'CTH'}KeHHe. np'HJBapK.a IMOHT81K1HOH
rneTJIH K BepTHKaJIbHoA CTe'HKe yrOJlKia 3,3-

.KJI,a,n'HOll .neTaJIH o5eonetI'IfBlaJI,a np'OtI-HOCTb
.

3,a,,neJIKlH neTJIH npH .neHCTB'UH IRa Hee YC:H-
..

JlHH, ,B03iHHKaIOlI.{,HX (!Iip H nOJ1'heMe nJIHTbI.
Ha BTOpOM 3T.ane nJIHTY aarpY1K8JIH

u

'BepTHKaJIbHOH pa,B:HO-MepiHO p,a'cnpeJ1MeH-
U u

HOM !Ha:r-pY3-K0'H ,B11JIOTb .no pa3pYllIeHHH, KO-

Topoe x,a.paKTepH3'O'BaJIOCb p,a3.l1pODJIeHHeM

PUC. 1. nJIHTa 8X6 M

J - TIPO)I.OJIbHbIe peopa; 2 -HanpHrae.MaH CTep>l<-
He.BaH paOoqa5I apMaTypa; 3 - nJIOCKHti KapKac
UPO,nOJIbHOrO 'pe6.pa; 4 - nOJI'Ka nn-lITbI; 5 ..-

ceTKa nOJIKH ,nJIHTbI; 6 - nOnepeQHOe pe6po:
7 - nJIOOKHti .KapKa.c nOnepeQHOrO pe6pa; 8-
3a.KJIa:J1.Ha5I .neTaJIb; 9 - -MOHTa}KHaH rreT'JIH, COB-
MemeHHa5I C aa1KJIa,nHOl1: .,neTaJIblO

KOH,Befre.pa co CKO'pOCTbIO 1,7 M/YiHH. nipO-
JtOJDKHTeJIb'HOCTb I{UKJI,a COCTlaB-JIHeT 15

-MHoH. C;KO,p.OCTb JJ.BH:}KeHIIH MeT,aJIJIHqeCKHX

<lJOP;M onpe.neJIeHa C yqeTo.M BpeMeHH, iHeoo-

XOJJ.-HMQTO Ha YC'Ta'HOBKY p.aOoqei1 H KOH-

CTPYKTH'BJHOH apM.aT)T!phl, oeTOHHpO'BafH:He H

TepIM-006pa.oowy ,oeTona !B KaMe.pe Henpe-
u

pbI1BHOfO J(eHiCTBHH.

3JIe'K'TpOTep'MHQeCKOe Ha'TH}KeHHe apM1a-
u

TY'PbI o-cy ecTBJIHeTCH Ha CrreI.J;H,aJIbHOH
.

YCT.aHOBiKe, CMOH1!Hpo.BaIHHOH Herrocpe.n:CT-
.

BeHHO uaJ,t KO'H1BeHepOM H opHeHTHpOBaH-
HOH B.nUJIb .MeTaJIJIHQeCKHX <pOpM.

IC-p.aay TIo:CJIe )'KJIa.nKH HarpeTbIX CTep2K-
HeR B ,MeTaJIJIHtIeCKYIO <popYiY, cHa6*eHHYIO
elI.{e JJ.o YKJl8JJ.'KH IHanpHfaeMbIx CrepJKHeH
3.aIKJI;aLZt!HbIlYiIH .neTaJIH!MH, npOH3Bo.n;5IT YCTa-
HOBKY TIJIOC'KIHX K.ap'KaCOf}J npOJJ.OJIbHbIX 1M

nonepeqlHbIX pe6ep, KO'HCTPYKTHlBHYIO ap'Ma-
to

TYPY H ceTKY nOJIK:H i1IJI.HTbI .C npHBH.3'KOH ee

K IBep HiHIM CTep}KHHM !I1J10CKHX Kap'K,a'CU'B.
,TIOCJle 3Toro ct>-oplMa c ap,MaTypofI npuo-

JIH}KaeTCH K caMOX'QJ('HOMY 6eTOHOYKJI,a.n-q,H-
KY H IIIpO,H'3,BOJtHTCH 'OeTOH'HpotB,aUHe nJI'HTbI

C 0.l1HOB,peMeHlHbH\1 :ynJICYr.HeHiHeM De-TO/Hra

ITOIBepXJHOC'TiHbJ!MH IB:H'op,aTopaMH. B HlllO-
IJ;ecce YKJJ.aJJ.KH carMOXO.1I.HbIH 6eTDlHOYKJIaJI.-
qHJ{ J.1;'BHlKeTC5I .B;Meefie c <POP' -oH.TIo QlKOH-

Q
Q
Q
1100
,--

I I I i
6000 x 24 = 144000

oeTOHa C:tKaTO}I 30HbI nOc.pe,nIfHe npOJIeT3
npH .D.ocTHiKeH'fH paooqeft ,ap.M.aTYPOH yc-
.;.IOIB'Horo npeJte..TJa TeKyqeCTIH 0'0,2 C oop,a30-
8,a,HHeM 60JIbillOrO KOJIifTlecTBa TpeIlLHH B

npoItOJIbHbIX tpe5pax H paC'K'pbITHeM 'HX )1.0
2 \{'M.

npOqHO;cTb npo.no..lbHbIX pe6ep no -B.a-

KJIOHOMY CeqeH'HIO Ha npHOnOp'HbIX }"IlaCT-
K,ax, a T,a.K'>Ke npOtI'HOCTb OIIOpHbIX 'Y1tJ,aCT-
KOIB OK,a3,aJI3'Cb ltOCT,aTOtIHOH. BrrJIOTb.no
lIOJIjHOrO HCQeplllalHHH lffeCYlI.{eH cnOCOOHO-
CTH IIJIHTbI BH..nU!MbIe tHalKJIOHHbIe TpelltMHbI
He rObIJIH oOrHalpY}KeHbl. ,.[LJIH O'lteHKIH pa60-
TbI npHonopHbIX yqaCTKOB npO.ltOJIbHbIX pe-
6ep (3THM Y,tI,a,CTIK,aM y.u.eJIeHO oco60e BHH-

Ma'HHe, T,a'K K.a'K OHM pa.crro,JI-D}KeHbI IBOJI-H3H
O;CJIa!OJIeHHOfO cetJe'HHH B 30!He CTpO\rrOB-DtI-
HbIX neTeJIb) YCT.aHO'B-HJIH Te'H30MeTpbI no

.

UaKJIOiHHDMY ceQ.eH'H-IO HapY)KIff-OH nO.Bepx-
HOCTII npo',nOJIbHbIX peoep. H,a npHorropHbIX
YQaCTiKax iHaPY:tKHOfr rrO'BepXIHOCTH o6Hapy-
)KHJIiHCb C)KHiMaIOlI.{He lZ{.ecpopMr3'UHiH, tJTO

YK,a3hI1BaJIO Ha Kpyq.e!HHe II1pO OJIbHbIX pe-
oep, nprr KOTOpOM B03HiHK.3'IOT J!.e<popM-aIUf.H
C)KaTIIH.

H,aJ!.e}K'Ha5I !pa60T,a npnonopHbIX yq,acT-
KOB upO.nOJIb!HbIX peoep iIIp H COB\MeCT1H-D'M

.

n;eUCT1BHH KpYTH eroMOMeHTa H nO'rre.pe'tJ-
tHOll C-H.JIbl B nJIH'TaX oOeClIIeq,H'Bae-r,CH JJ.OCT:a-

TOrqHbIM COnpOT-HBJIeiH1IIeM Oe-TOiRa H V-OID-
p,a3HbIIM rrpocr.paHCT1BeHHbIM K,apKaCOM, yc-
T8'HOB.TIeHHb!JM B C-OOTBeTCT,BH'H C itJepTem,a-
MH cepHH 1.465-7.

KpaHHHe nOnepe'tJ1Hble peop,8 lRaXOJJ;HTCH
3 TaKHX me YC..l0BHHX, KaiK H npO OJIb"
HhIe-Kpo eH3rHoa OH.H HCTIbITbJ1BlaIOT  PY_
qeHHe. B 3TOM CJTyqae cy eCTBeH!HOe3'H3-
qeHHe HMeJIa M-OHOJIfITHaH 'paOOTa On-OpHO-
ro Y3Jla -cOnpH)KeHHH nOnepe1fHOrO peop,a c

npo.nOJIbHblM. K,arK InOKa38JIH HCTIbIT.aHHH,
orroplHbIH yaM O'CT,aB,anCH MOiHOJIHTlHbIIM

. ..BtIIJlOT.b JJ.O :Hc-qepu.a,HHH flJIiH'TOH HeCYU1.en
onOCOOHOCTU. n'pOtIHOCTb onoplHoro Y3JIa
OOOOOeqRIBa.naiCb 'BYTOM, II03,B,OJlHIOIl{,HiM OC-

JIa;OJlHTb ce'tJeHHe 'B ,BepXIHeH 301He ,nJIH p.a3-
MeIl{eHHH 'IIeTJIH.

TeopeTHtIeCXHH paClIeT npO:tJHOC'TH np'H
n:eHCTBHH M3rH6aIOIl{ero MOMeH'f,a np-OH3'Be-
JIM  JIH cpa'BHeJHHH pe3YJIbT.aTOIB OTIblT.a c

....
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Ii'

POCo 2. TeXHOJIOrOlleCKaSl cxeMa KOHBeueplIoro HSrOTOBJleHHB nJlOT
1 -- OTlQ)blBaHHe 3aMKOB cPOpMbI-BaroHeTKH; 2 - nOCT paCnaJIy6KH; 3 --

nOCT oope3KH n.pe.zt.HanpH}KeHHbIX CTep.>KHefi; 4 _ flOCi' CDe-Ma, H3J1.eJIHH iH qHCTK.H cP-Op-MbI; 5 - nOCT . CMaGKH .q>OPMbI; 6 - nOCT 3JIeKTpOHarpeBa H YKJla KIl CTep>KHeA; 7 _ ,nOCT 3aKpbIBa-HHH 60PTOB H y.KJIa.nKH apMaTy.pHbIX KapKacoB; 8 - nOCT YKJIa.l(KH ceToK; 9 - nOCT cPOPMOBKH; 10 - nOCT 'pa3paBHHBaHHH nOBepx-HOCT.H 'TIJIHTbI; 11 - pe3,epBHbIe nocTbI; 12 - KaMepa n,pe.nBap-HTeJIbHOro T-BePJteHHH oeToHa; 13 _ pa3,naTOQHble 6YHKepa; 14 _nO)t'beMHHK-CHH}Ka'TeJIb; 15 - oeToHoYKJIa.nQUK; 16 - :rrYJIbT y.npaBJIeHHH 'fJ,BYX'bH-pYCHblM CTaHoM; 17 - !MeCTO -CiKJIa,n'HpoBaHH5I apMa..TYPbl 3aKJIa.lUJhIX 1l1.eTa.neA; 18 - CKJIaJ;t rOTo,Boi{ npo,nYKI\Hlf
-
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paCtIeTO f (npH pacqere .HOITOJIb30'B,aJIH
cp,aJ{THlleCKHe )IeXaHHqecKHe x a.p aiKTep HCT,H-
KU 8P'f8TYPbl H 6eTOHa). ,nlplHIMeH515I £pop-
MYJIbI CHHD II-B.1-6:2*, W'HP:HHY nOJIKIIi

)TiMeHblil8...'IH Ha 10 %
fB COOTiBerCTBH.H c no-

JIyqe.HHbDfH onbIT1HbIlMiH .n8HHhIMH 0 BOB"TJe-

q.eHHH nOJIKII B cLK,aTYIO 30HY; nO lyqeH.a
Y'.u;oBJ1eTBop HTeJIblff.aH CXOJUL\fOCTb pe3YJIb-

T.aTOB.

B bl B 0 J1. hI

no rrpO'tJHOCT:H, TpeIl.J.H'HocTOHKOC'T.H H
u

..lKeCTKO:CT:II nJIHTbI C HOBOH 38KJIaJI:HoH .ne-
·

uTaJIbIO, COBMelI..teHHoH co CTpOnOIBDqHOH
neTJIeH, YJtOiBJIeTBOp5IIOT Tpe6oB8HH51M HOrP,M
:H npu .D: 18HHOM KOHCTPYKTII-B'HOM apM-apOIBa-
HHH MorYT 6bITb peKOiMelHJI:OB.arHbI .IJ.JI5I Mac-
COBoro npHMeHeHH5I IIIpU npOMhlIllJIeH'Ho.M

.. u1H3TOTOBJIeiHHH HX TIO KOH.BeHepHOH TeXHO-
JIoTHII C 3JIeKTpOTepM;UqeC:KIUM HaT5I'lKeHHeM
apMaTypbI Ha aa'BOJJ:,ax )KB,K.
YCO,Bep IIIeHCTBOrB,aHHe 3 aKJI,8i)J;H011 ,.QeTaJI!H

IIO'Bbllil-aeT Tex.HOJIOtrHqHOCTb H3rOTOBJleHH5I
.

[lJIHT Ha KOIH'Benepe H CHH:/K,aeT ,p.a1cxo.Q
MeTa.JIJI,a.

8 bl m JI H B C BeT:

J1. O,B >K oM K B. f., JL 0 p:cp B. A., n e T-

p a B B. n. TeXHOJIOrHD BblcOKOnpOqHOro
KcpaM3HTo6eToHa. M., CT:poHH3.naT, 1976
136 ,c., 6 000 .9K3., 38 K.

3 a JI e C 0 IB A. C. <!> 11 rap 0 iB C K H H
B. B. npaKTHqeCKHH MCTO)l, paCqeTa LKCJIe-

306cTOHHblX KOHCTPYKI..(HH no J1.e(jJopMaI..(H-
JIM. M., CTpoI'fH3J{aT, 1976. 101 c.,
10000 3K3., 26 K.

K a JI H H H b ill r. A., K a JI iff C M. A.
l(epaM3HTo6eTOH .1.151 HeCVllIHX KOHCTPYK-
I..(HH 3J1.aHHH. PHra. «3 T -i2:- 2».1976. 128 'C.
IC 11.11., 1 000  K3, 44 K.

K a p n e H K 0 H. ¥f. TeopH51 .Je<f:>op'IH-
pOBaHHR LKCJIe300eTOHa C TpeIIlHHa:\fJI.
M., C'f.pOHH31.n; aT, 1976. 204 c.. -= 000 3K3..
73 K.

"fIe.. .

-

-----

-

B nOMOU4b 3aBOACKMM na60paTOpMSlM

HH)f(. 1<). A. TbIWKEBJ1'"1, KaHA. TeXH. HaYK .8. H. nEMEXOB(YKpHHH rHApoTexHHKH H MenHOpa4HH)
Y,lI.I< 691.327:53904.002.5

 eTOAonpeAeneHM npO HOCTM6eTOHO Tpy6
"YTeM MCnblTQHMSI Kone4

B:HYT.peHHWM TH;:(:pa'BJI'HqeCKIHM JJ:.aB..rreHHeM, ,a

T,aKLKe OC'HaCTKY JI:JI5I H3rOTOBJIeHHH o.nbIT-
HbIX 06pa3I.{OB H ,C 1971 r. ycneI11HO ee rrp/H-
MeI-I5IeT.

,B .Ka1J-€CTBe OCHaCTKH .D.JIH iH3rOTOiBJIeHHH

o6p,a3 -Q'B HOnOJIb30BaJI'

H y;HH'Bepc.aJIb'HYJO
<POpMY C K'OMllJIeKTOM :IIOMO'HOrB, KOHCTPYK_
U;HSI KOTOpOH o()eonetJH.HaeT ynJIO'THeH'He
6eTO,HiHOH CoMeCH p.a3JI.HqIHbIMrH onoc-o.6a'MH:
Bu6p.npOB,aHHeM, CT,aTUqeOKHM .n.aBJIeUaeM,
oceBbIIM HJI'H p,a llHaJIliHbIM npec.eOBaH'HeM
(puc. 1). CP:opMa npocTa .H Hall.e)KHa B

3KCnJly,aTaI.{HlH (n,a ee COOP'KY HJIH p,a3,6op..
Ky 3aTp.atIU B-3 eTiC5I 15--2.0 c).
npH c60pKe iHa r,aHKy-cpH'KiCarop, Haxo-

u.J: 5IIl.J.YIOCH B :o:eHTpe MOHT,a:iKHOH nJIHTbI,
u

.YK.na:rbIBaIOT OtIHlI..teHHbIH If CM.a3aHiffbIH

rro oH, ycr-8Ha-BJIHB-aIOT nOJIYI.tHJIUHJI:PbI,
HapY)KHa5I nOBepxHocTb KOT.opbIX HMeeT

YKJIOH 1 °30', nJlOTRO HaCa)KHB,aIOT Ria no-

JIYILHJIHHJJ:PbI KOHUqeCIKYIO 060HMY, i11o.CJIe
qero BO BHYTpeHHee npO'CTpaHCTiBO <l>OpMbI
onYCK.aIOT TIyaiHcoH H 3,a:iKUMaIOT ero IB'IfiH-
TOM. H,a BepXHlO1O q,alCTb <POpMbI .uaca':iKrH..
,B,aIOT aarpY30Q'HYIO !BoPOHKY.
Pa360pKY CP'OpMbI If p:acnaJIy6KY KoJIen

rrp-O'If3!BQ-.nHT C.p.a.3Y nOCJIe O!Ko'HqaH'HH cpo!P-
MOBa;H'H5I. J1.JI5I 3TOfo OHatJ,aJIa He3Haq,H'TeJIb-
HO iCiJ1;'BH'r.aIOT BBepx KOHHIJeC'KYIO 0,0OH;MY,
a.aTeM H.3I

BJIe%3'JOT ny.a'HCOH, J{JlH qer:o Inpe..ll-
sap.HTeJIb'HO J1OJ{.HH'M.aIOT ero :H.a 20-MM B!p,a-
ru:eHHeM B'HHT,a. B HUJl\meH tIaCTH nyafHcoH
aMe€T paanaJIY;OO:tJHbIH YIKJIOH, paiBHbIH 0,02.

f

f1pH H3yqeHHH npOqHOiCT'H .6eToHa Tpy6,
R3rOTarBJIHBaeMblx ()e3BH6pa HoHHbI,M'Hcno-
co6aMH (pa.!I:HaJIbHOe, OCe:Boe rrpeCCOBa.HHe
'H .np.), npaKTHqeOKII UCK'JIIOIJeiHa B03'MO)K-
Hoarb cpopMuBaHIH5I H npuM6He.HiH51 o6pa3 
I.{OB ,CTaHJI:apTHOH CPOP,MbI B ,BHJ:r.e ,BocbMep.oK,
npH3'M, nHJIHH1,npOB HJIII KYOOIB. nO.9TOMY B

uHa'CT05IlI..t-ee B,peMH J1JISI 9THX I.teJl€H npeHMY-
lI..teC'J'jBeHlHO 'HC1JIOJIb3YIOT MeTOJ1.bI HaTypHbIX
HOITbIT.aIHHH TpyO IBHy peHHHMflHl{pOCT'aTH-
qeCKHM .n,aBJI€'HHeM tHJIH B'HeIIIH.HM IHa,rpy-
:/K8HIIeM. 5I'BJI5IHCb JJ.OCT,aTOqHO JtoC'To,BepHbI-
MH, ORII, o.lJ.HaKO, 0qeHb rpYJJ.oeM-K'H (()OJIb-
IIlHe pa3MepbI o6pa3ua, CJIOIKHOCTb repMe-
TH3aI.{H:I KOHl.IOB Tpy6). rr03TO fY21:.;151  -fac-
COBbIX O bIT03 npe.lJ.nOqTfITe..'IbHee  feT01I.bI
orrpe.1.eJIeHH5I np011HOCTH oerOHa Ha o()pa3-
:O:8X He6o..rrbIIlHX pa3MepOB, B ;:r.aHHOM CJIY-
qae B cpopMe KOJIbI.{a, KOTopDe MOIKHO H3-
rOTOBHTb .H HCiIIhITaTb B YCJl0.2:15IX, aan6o-
JIee CXo.D.I-IbIX co onOOOOOM npO"I3BO'lI.CTB,a
H .9,KCIITJIyaT,alJ.HH TPYObI. 3'HaqHTeJIbHbIH IHiH 

Tepec B .9TOM OTIHOmeH.HII npe.QCT,a:BJIHeT Me-
To.n uonbITalHrH5I KOJIelJ. HJIH -rpyo HeOOJIb 

u

IIIOR .nJI'HIHbI palBIHOMepHbIM .n:a.BJI8HHe'M,o

0.z:r;eUCTlBYIOlI.{HM tno 'HX ,BHYTpeHJHeH nOBepx-
HOCT.H. B .p,aOOTax OTeqe.CT.BeH.HbIX yqeHblx
[1, .2] TaK-OM cnocoo rrpHIMeH51JIH lI.JIH no y-
qeHHH npOqHO'CTHbIX x,ap.aIKT,epIHcTUK 6eTo-
Ha Tpy6 Ha QHCTOe pacT5DKeHHe. OTMeQa5I
Heoonop:HiMble JJ:OCTOHHC'nBa MeTo.Q.a, 'PHlI.
a'BT'op.o'B [:3, '6) peKDM8HJJ.yeT ero .nJI51 CTaH-

.z:t,apTH3a.I.tn:H. 06pa3,I.{bI iHC'TIbITbI'BaJIIH Ha

rH..n,p a!BJI.H'tJeCIKHX Y;CTPoHcTB,ax, CiHa O:iKelHHbIX
o

0

p,e3HHOB'OH K,a.MepoH, ,n.a,BJIe.H:He BOJtbI B KO-o

TOpOH ,p/a:B'HQlMep'HO nepejt,ae-rcH H.a BHYT-
peHH1010 nOtBepXHO'cTb Tpy;6bI !HJI'H KO bna.
C TDpn'oiB n6pa3elJ. .nJIOTHO 3a'KpbIB.aJIH \lJ.'BY
MH MeTaJI.TIHqeCKHMH 3arJIYllIKaMH, Ja-

llt'HIIJ;,aroIIJ;.HIMII K,aMepy aT pa3ipbl'B,a. L{JIH
ooec'ne1JeUHH 'HeOoxOJtH-MOH nJIOTHOCTH 3a-

rJlYIIIKIH npH}K'HMa';IH K oO'6 p,a3I.{Y CT5I:iKHbI-
MiH .BUHTa-M.H. T.a'KHe YCTPOH'CTBa tHeJIb35I
np.H3,HaTb JJ.'OCT,aTOqHO COBe.pIlleHHbIM'H, Ta'K
KaK HX coo-p'Ka .H p,a3,60pKa JI:OBOJIbHO TPy-
.il.oeMKH H, KpOMe Toro, OO:>KaTHe o6p a3Qa
 fO)f{eT,HCKa3'HTb nOlKla3,aH!HH OIIbITo.B.

 ?KpHHI1 rHJJ.pOTeXHHKH H MeJIHOpaUHH
pa3paOOTaJI KO'HCT!p ItH'1OOOJl,ee COBepmeH-"

Horo YCTpOHCTBa jIJJ.5I fICTIbITaHH5I J):o!lIeQ

--

PRC. 1. c1JopMa ,AJlJI H3rOTOBJIeBHH KO..
JleQ

1 - nOJIY HJIHHAP; 2 - OOoAMa KOHHtIe-
CKa5I; 3 - BopouKa; 4 - npHrp.y3; 5 _
nY8.HCOH; 6 - J3HHT nyaHCoHa; 7 - nJIHTa
MQHTa:m:Ha5I; 8 - nOMoH
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ilOCJIe H3'BJIeQeRHH nya:HCOHa y6:Hp,aIOT nplH-

rpY3 H KO'H'HtJeCKyro 060HMY, a OOp.a3eIl,
BMeCTe C DM.!t.OHOM II nOJIYlI.HJIMH,lL.pa!M H

nepeHQlCHT HoB yrOJI CTOJI,8, IrJ{e CHH.MaIOT

nOJIyIl.HiJlH.H.npbI. TIO'.nJ{OiH OCBo6o>K.lLaroT no-

CJIe Ha!6opa '6eTOHOM J1:0CTaTOq;HOH U:pOtJ.HO-

CTiH.

;TIPH ,H3fOTOBJIeH!H.H KOJIen p.a.lI.IIaJlbHbIM
HJIH O'ceBblM npeeCOB,a'HlueM ny.anCOH He

np!HMe'H5IeTCH. <I>OPMY K'peTIHT Ha nJIHTe c

o"r.BepiC1'.HeM B II.eHTpe .nJIH npOXOLK.neHH5I- 
.

rrpecCYlOrneH rOJIOBKH, nTBep.C'I'H5I T,aKoro

 e.QH:3iMeTpa BbIlrrOJFH8HbI B nOAAOH.ax.

K,aK I10K,a3aJlH OTIbITbI, ;B C2IYllae 'fIpHMe-
u

HeHM5I nJI8-CTHtI;aOH CMeCH HeMe,lLJIeH'Ha51
..,

p,aClIJ,aJIYOiKa 3aTpY,QHeHa B CB5I3H C rrpM.nH-
rraHHeM 6eTOHa ;K '<po'p.Me. B 3TOM c.ny:qlae BO

H3'6eLKaHue .pa3'PYllIeHH5I 06pa3.aOB IIpn

p.alOrraJIYiOKe rrOJIYlIJIIJIIfH.,lLpbI CJIe.rr.yeT CHM-

MaTb noc.JIe rrpe..rr.IB:a p'HTeJIbHo.r0 CJ1.Bur.a BH'H3

B CTOPOHY rro.n: .rr.OfHa.

KOJIba.a HorrblTbliBlaJIH Ria fHJtpaBJ1WtIeC'KO:M

npn6ope, OCHOBHbIM p,a60'tIHM O'pr.a.aO,M KO-

KOTo-pora 5I.BJI51eTC5I .aanbITa'TeJIbHa51 KaMepa

(P'H'c, 2). 4exoJI Ka,MepbI, HapY)K:HbIH J{ua-

MeTp KOTopo:ro B co6pauHoM BH.rr.e .Ha 3-

4 MM .MeHbllIe B'HYT!pe:HHero J{IH,a'MeTpa 'o 6-
.

p.a3:u:a, BbmOJI,HetH 'H3 TeXIHlItJeC'KOH pe3!HiHbI.

,lI,JI5I C013 J{,a HHg .n,a BJIe.HH51 B KaiMepe nplIMe-

H5I.11iH BHHTOBOH npe.cc B BHJXe rH,IT,p0IJ.H-

JIHHLLpa, IllTOK KOToporo rrpHBO,IJ,HTC5I B ,IJ,BH-
..

jKeHHe BpytJHYIO TIPH rrOMOIlJ.II BHHTOBOH rre-

pe,ll,aQH. 06"beM pa60tJeii KaMepbI UHJIHH 1.pa

)I,JI5I HCTIbITaHH5I Ko.;'Ieu. J{Ha eTpaMHOT 100

.no 2.00 ,MM COCTlaBJI5IeT 150 MJI. ITpH rrepBO-

Haq.aJIbHUM 3arrOJIHeHJIH CHCTe fbI B0.10iI

Bo03LII.YX H3 Ka:\1epbI y.zr.aJI5IeTC5I Qepe3 KpaH

.BepXiHeH qaCTU 060H bI.

,TIpu HCIIbIT.aIHH5IX 06pa3ea CBo6o:tHO ye-
a

Ta!HaIBJIHiBaroT IHa pe3HHOBbIH qeXOJI Ka:Me-

pbI, BepX'H1OIO OTIKpbITYro tJaiCTb KOTOpOrO

5

PHC. 2. rH paB HqeCKHftnpu60p AHH Hcn TaHHH

KOJleI.(

1 - 'Koprryc HCrrblTaTeJIbHolt Ka-MepbI; 2 - cPJI1i-
He.u.; 3 - KOJIbqO orp.a>K,lI.alOm.ee; 4 - qexOJI pe-

3HHOBbIfi; 5 - KOJIhqO rrp.eJI.oxpaHHTeJIbHOe; 6  -

060HMa: 7 - KpaH

3alIl.lIlll.aIOT or pa.3'pbI!Ba npel{oxpaHHTeJIb-

HbIM MeT,aJI...1JHtJeCKJH,M KOJIbU.OM. HeOOXOJJ.H-

MO CJIelI.HTb 3a TeM, 'llTOObI TOP.U:bI 06p:a3I.J.a
TI JI OTiH0 ITI P HJIena JI!H HIf/KEe:\1Y <p JI a;nII.Y H

mpe.J,oxpaHHTeJIbHD'MY iKOJIb Y. ECJlH Ha

u

TOpu:eBOH rrOlBepX:HO'CTiH eCTb OKOJIbI, paKO-

HHiHbI .HJIH HepOBHOCT:H, TO qexo..n IE 3TO'M

MeCTe CJIe.1I.yeT 3aru.!HULa'Tb OT paCllIHpeHH5I

H p,a3pbIB,a r.u6KofI InpO'tJ'HOH rrpOKJIaltKOH
(T:KaHb H T. n.). 3.aTeM np:H nOMornH BmITO"

Boro rrpeeoa IB KalMepy paBHOMep'HO Haif'He-
.

TaIO'T !BO!LY, ..n.aIBJleHHe 'KOTOpOH qepe3 C'T'eiH-

KII tIeXJIa rrepe,lLaeT,C5I .na B;HyrpeHHIOro 1II0-

BepXHOCTb o.opa3ua. TIQlCJIe p;a3pYIlI(?H:H5I

06pa3u.a .BH'HTOBbIM rrpeCCOM H3 Ka. epbIOT-

1<aQHBaIOT BO.:LY ,ZlJI5I CB06olI.HOro C'be'da

TIpe OXpaHilTe bHoroKonbua H ycraHoBKH
...

c le.Jy !Ue:"ooopa3ua.

O:1bITa UI Y2TaH03..1eHo, QTO H3 !eneHHe

 1HHH06pa3ua B rrpen 1ax OT 2  o4 h

(h - TOJIIIUfHa CTeH.KH KOJIbna) He OKa3bl-

.BaeT 3aMe1iHOrO BJI'HKHHH H.a peaYJIbTaTbI.

fn. HHH<eHep A. CD. H<YPABEnb, Hall. oTAena r. n. KYXAPb

(TpeCT OprTeXCTpOH rnaBKY36acCTpoSl)

¥AK 624.07S.72..012 45:620.t

McnblTOTenbHblA CTeHA C nHeB/t\onoAywKoA

AnSI nnMT p03Mepo/t\ AO 3xl2 '"

.H,a KeMepO!BlcKO)J 3.aHo.:r.e )KBK.N2 2

TpecTa )KeJIe3,06eT,OHoCTPOH .QJI5I orrpe.neJIe-

H.H5I Hecyru.eH cnOCOOHOCTH, )KeCTKOCTH M
.

TpelltiH'HOCTOUKOCTH nJIHT S:Hen peH HCTIbITa-
II U

TeJIbHblII CTeH,n C 'IIHeBiMO!fIO'l!.YlUKOll.

CTeH.ll, p,a3'pa60'na'HtHbIH .TpeCT-OM OprTex-
..

CTpOH, ITIpeJJ.1Ha3Ha:q-eH .!t.Jl5I ,HCiIIbITaHM5I )Ke-

JIe306eTO'HHbIX II1JIOC\KJHX .H pe6pUCTbIX TIJIMT

paSMep.O'M .ll0 3X,12 'M. DoH []pelI.CTaIBJIHeT
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G:060H rrepeHOCHYro MeT,aJIJIOKOHCTPYK!ll.Hro,

COCT05lru.yIO H3 .rr.BYX CeKII.HH .!t.JlHHOH 6700

MM Ka}K.rr.a5I, KOTopbIe 'CTbIKyro'TCH .Ha MeCTe

MOiHTaLKa JI.YiroBoH 3JIeKTpOCB.apKoii.

Pa60QUH o.pT,a'H CTeHL1J.a - TIHeB'MoOTIQi.rr.yrn-

IKa CoOCTOHT .H3 .llBYX iMeUIKOB. TIepBbIll
OKJIee'H MeTo:.rr.'OM 13Y,JIK,a,HH3IaII.HH U3 PYJIOH-

HO\ro IpeMOHTHoro peJcpep,a H 'PYJIOHiHOH rrpo-

CJIOeQHOH CbIpOH .pe3IHHbI TOJIIllHHoft 0,8-

Ha npH60pe MOLKHO IH'CTIbITbliBaTb KOJIb1I.a
II II

p,a3.rIH1LHOll !I.JlH<HbI, Haxo:.z:J:.51IIJ.enCH B npe;I.e-

JLax pa3 IepOBPe3H1HOB.oro tI'eXJ1a. TIplH H'C"

DbITaHH.H KOJIe.tI, TOJIllI.UH-a CTeJH'K,H KOTOpbIX

COICTaBJIHeT He Donee 0,2 O'T opellHero lIHa-

MeT.p.a OK'pY>KHOCTH KOJIb a,,BeJrHqUHY pa1c-

Tfr:rHIB.arow.:IIX Hanp5l)KeHHii: B loeTone 'B MIQ-

MeHT paspymeHH5I o6pa3ua CJIe yeT orrpe-

.!1;eJI5ITb no <P'opMYJIe ;1)151 TOHKocreHtHbIX ItH-

JIHHJIPOBt peKOMeHJ{yeMoH B pa60Te [4]:
pr

G=- ,

h
rne p

-

,B'HYT:peH!Hee pa3'PymaIOIlI.ee ,n,aBJIe-

!HIHe, Mna;
r - ,pa .HYc O!KpY>KHOCTH 'BHY'tpeHHeH

1II000epXH'OCTH OOp,a31I.a, CIM.

iBbITIOJIIHenHbIe OilbITbI [5] :nOKa3.aJI.H, 'tITO

M OJ(olII.peneJleHH5I rrpOtfHOCTH i6e-rO'Ha npH

p.acTH>KeH!IIH nYTeM HCrrbI'T,a
'H:H5I o-o.pa3:1I.O!B-

KOJIe BHYTpeHHHM  aBJIeHHeMOTJIHtJaeTC5I

npocToTOH BbJ1TIOJIHeHHSI, ooeclII'etJ!HiB.aeT xo-

POllIYro .CXO,nHMO'CTb p.e3'YJlbTaTOB'.Ii MOLKeT

ObITb .peKO:M€iH.rr.OBa!H JI.JI5I IlIHpOKoro HC-

nOJIb3DBaHHH ,B JIa;{50paTopHoH np.a:KTlfKe.

JIHTEPATYPA

1. H B a HOB - SI T JI 0 B H. r. 0 pa60Te
>KeJIe306eToHa Ha paCTSI}I{eHHe.- BeG. TpY]J.OB

MOCKoBcKoro HHcTHTYTa HH}I{eHepOB KOMMYHaJIb-

Boro x03RA:cTBa CHH}KeHepHbIe KOHCTPYK HH».

BbIfi. II. M. - 31.. roccTpoti'H3]J.aT. 1941.

2. C T 0 11 SI P 0 B sr. B. BBe]J.eHHe B TeopHIO

}Kene306eToH8. M.- JI.. roccTpofiH3JI.aT. 1941.

3. J1 e COB A. E. K Borrpocy 06 YHHcpHKaqHH
MeTo,nOB HcrrbITaHHA CTpOHTeJIbHbIX M8TepHa-

JlOB.- CCTpOHTeJIbH8S1 npOMbImJIeHHOcTb . 1953.

M 9.

4. K JI e A H r. K. PaCtleT rro,n3eMHbIX TPY-

60rrpOBO!I.OB. M.. CTPOl%H3]J.8T. 1969

5. T hI ill K e B H q IO. A.. B a H .n 0 11 0 B c-

Ie B ft A. f. K. M eTO]J.HKe orrpeJI,eJIeHHSI rrpOtIHO-

CTB t5eToH8 Tpy6 rrpH paCTSI:>KeHHH. B c6. Hayq-

BbiX TpYJI,OB YKpHHHfHM «TexHonorH H op-

raBH38D.HH CTpOHTeJ1bCTBa rHJl.pOMenHopaTHBHbIX

CHCTeM-. KHeB, 1973.

0,9 MM. BT10p-oH CmHT H3 TeXH'H'QeOKo.rO ope-
3eHTa HJIH '11apYCHHbI, rrpIItIeM IUBbI iBblnOJI-

(HHIOTC5I J3 5-6 CTPOqeJ{ na ip,aC.C'T05lIHHiH 5

MY .l1pyr OT ;xp)Ta. EpeseHTD:BbIH 'MellIOK

no llIHplr:1e H ;r..1HH Ha 20 IMIM .oOJIbllIe npo-

pe31IHe:-lHOro.

I1CTIbITbrBae...\fa51 rrJHfTa nO'CJIe tB'HellIiHerO

OC {OTpa, o6Mep-a, IIo!6 H p.eoe,p H TOtp-

U.OB, pa3\feTKH YCTa!Hra'BJIHBaerCH Ha ono-

phI HOIIbITaTeJIb'HOlfO CTeHJ1.a. K 3TOMY MO"



MeHTY .nOJDKHa ObITb onpe,neneHa ,H Saq>!HK-
CH'pOiBaHa B aKTe npO'lloHGC-Tb 6eroKa KOH-

CTPYKI.J.HIL J1..il5I 3aIIl.HTbI IIHeBMono.nYiliKH
OT pa3pbIBa IHa MOHTamHbIe lI1eTJIH YXJIa-
 bIBaIOTC5I rrJIaCTHHbI pa3MepOM 250X
400 rvlM, BbIpe3aHHbIe H3 npope3HHeHHoH

..

TpaHcnopTepHoH JIeHT .

.H.a IIJIHTY )'1KJJ,aJIhrBaIO'T ?J:TIJIOTHylO .n.pyr
K ,Ltpyry o6e nHeBMonoJJ;yIIIKH, ycraHalBJIH-
:BaIOT ,n.a .onopbI (CTOMKH) BepxHHe TIoI1HTbI,

KOTopbIe .q)HKCHPYIOT IJIP,H nO 10I..I.J.H na..lbl.!eB.

Hla ,pe6p.ax IIJIHTbI Y a:nop 3aKpeTIJ1HIOT lie-

Twpe rrpo H60Mepalinli HH HKaTopa, a H8

npo .oJIbjHbIX pe6pax nJIHTbl TIOCepe.D.HIHe
npo e ano O HOMYnporH60 epyHnH HR-

JI:HK,aToPY. BMe-cTo TIporH6o epoB M.Q1KHO
..

WCIIOJIb3'OB,aTb 'MeraJIJ1H1lecKyJO JIFrHeHIKY C

 eHoH.neJIeHtH5I He 60..1ee I M .
TeXHHQeCKag xapaKTepRCTHKa tTeH)l.a

raoapHTHble pa3MepbI CTeH;J.a
(.lI.JIHHaXIlIHpHHaXBblcoTa). M . 13 400X3460x

X 1224
Oo aHMacea CTeHlla, Kr . .. 10 500
Pa3Mepbl n 'IHT (;J.JT:iF.aXmRPIffiaX
XBblcoTa), MM . . . . . . .

12 OOOX3000x
)(450

,l(onycKaeMa5I HarpY3Ka Ha 1 M2

nJ10 a.ZJ.H n.'IHTbl, Krc/cM2
. .. 4000

Pa3MepbI nHeB:\{Orro.J:YllIKH, MM . :3180)(5900
J];onycKaeMoe .:r.aB-.leHHe CJKaTOrO

B03.ZJ.yxa, Krc/ !2 , . . . . .. O,.{.
I(OHTPOJIb .ZJ.aB.leHR5I C>KaTOro B03-
JI.yxa B nHeB\IOrro;!.}'illKe ocy ecT-
BJ15IeTC5I BO,D.HHbL\! MaHoMeTpoM e

qeHofi .rr.eJIeHHH 20 KfC/M2 . . .-1 CM BO .CT.
CTeH.lI. 05CJIY>KHBa eT . . . . . 1 qeJIOBeK

,TIpHMeHeHHe CTeq.Ja TI031B0JIHJlO t11pOIBO-
 HTbIHCIIbITaHHH 3 COOrBeT;eTBUH .C Tpe6o-
1BaHH5I.MH CHaD H rOCT 8829-66; ,cO'Kp.a-

..

1TtHTb Bpe f51H':':IbITaHHH O,LtHOH KOHC'Tpy%nHIH
(;fle3:a'BHcH IO or pa3 epo )l{O 2,S tJ H

CHH3HTb ce6e-croH'IocTb HCIIbIT:aHHH ,Ha 65-
139 p. (B 3a3HCHMOCTH OT !pasMepo,B nJIH-

TbI,Ii K..1a:.:a 3arpY3KH).
Heo6x0':! \yro ;roKy eHTaI(HIO MO'LKI!IO

nOJIY HTb T:--e:-re O::HlexcTpoM no a.npe 
cY

. Ke :\' "'" ::!..... =; ,,- - I 5;:. i:..T oro !I. 6. . 1. \"".. - ...... _ _ -=-'...J "" .t. _.,.....1. '"" _ . '"
,

. .

B hI ill JI H B C BeT:

npe.n.eJIbHbIe COCTORHJUI 9J1eMeHTOB 1Ke-

JIe306eTOHHbIX KOHCTPYKl.udi. KOJIJI. 8BT.

TIO,Lt pe.1I.. C. A. JL 1M H TiP .H e IB a. M.,
CT-pOHH3,:LaT, 1976. 216 C., 5000 3K3.,
1 p. 5 K.

TeXHOJIOfJUI MHHepaJIbHblX TenJIOIf30JUI-

QHOHHbIX MaTeplIaJIOB H JIefKHX 6eToHoB.
ABT. K. 3. r 0 ,p 5I ii H.o B H .np. H3 .2-e,
nepepa6. If .non. M., CTpoitH3l[aT, 1976.
S36 'c. 20 'OOO 3:K3., 1 p. 34 K. (.Yqe6JI. no..

coone ..!(JIH BY3o.B).

.QonrOBe'tHOCTb
.,,-oU!I"'f

l_.I'"''''Y .-:-' 01'""- ....

K8HAHA8TbI TeXH. HaYK H. H. KAPnHHA, A. B. "IEPHOB

(POCTOBCKHH npOMCTpoHHHHnpoeKT)

YAK 891.82:620.193.4

KOpp03M 6eTOHO B AMXnop6YTeHe

'O.6CJIeJt-O'B,aH:He 'COCTOH'HIHH IC'Tp.O HTeJlbHbIX

KOiHCTPYK:UHH flra EpeBalHCJK10M IH YCOJIbCIKOM

XU'M'Ko:MD.HHaT,ax fno .a3aJIO,tITO M'HOPHe :tKe-

JIe300eTO'HiHbIe 3JIeMeHTbI npoH3Bo.n.c1 BeH"
HbIX 3 ,alH.HH H iCooPY>Kefi.HH IHHTe:HC'HiBiHO

p,a3.pyw,aIOTC51 npH nooa.u..aHHH Ha tHiHX )J,;I-1-

X.JI0p,oYTeHa, 1H36b1TKe ,BblJJ.eJI5UOw.erOCH

np:H nOJIyqeHlH.H xJIOpOnpeHoBoro KaytlYK,a.

,[luXJIO.p6YTeH (CHs-CCl=C1I-
-CH2CI) -- rrO,lJ.BH>KHaH }KH KOCTb,He CMe-

mHB,alOmaHICH C IBO.ztOH, ee BH3'KOCTb npu
20°C CQrCT;a;BJIHeT 8,4. 10-3 ;n, nonepX'HOCT-
Hoe fl.aTH>KeHHe - 0,027 HfiM. ;B npucYTcT-
BRR fH.l(pOOKHCeH MeTaJIJLOB .l(lfxJIop6YTe'H
np'OHIBJIHeT xop.owo BbIlpa,meHRbIe KJUCJIOT-

Hble oBoffcT.Ba [1].
B oneuHaJIbHOH JI1HTepaType OTCYTCfjBY-

lOT OBe.zteHH5I 0 .ll!HXJIop.6yreHe, .K,aiK .arpe!c-
caBHOH cpe,ne no -DTHOmeHiHIO K 6eToHY.
Q.n.:ualKo ,aHaJI.J{3 <p:H3IIKO-,MexaIHHI ecKHx
CBOHCT.B n03,BOJI5IeT npeJLTIOJIOLKiUTb, tITO

MexaHH3M Ko-PP03iHH ,oeTOina IIOJI. B03,LteHCT-

B!HeM 3T'OH LK(II.llKOCT.H oope.neJIHeTIC5I TCiM,

QTO O'na HIM-eeT BbICOXYro IIIpOiHHK,aroUI.Yro
onOC06Ho.CTb iH HCTynaeT B XHMHtIeeKOe

 B3Ia'HMOiJI.eMcr:BHe C  eMeHTHbrM.H ,MHHc:pa-
JIaMH.

PealI{i HH !,LtIHXJIop6YTeJHa C  eMe.HTHbI'M

Ka)'fHeM, OqelBH,LtHO, Harq,HHaeTCH .C HeHT!p.a.
.1H3aI('HH C!B'OO ,HOHIrH.np-oOlKHCH K,aJIhI(lH5I:

Ca (OH)2 + 2 CHa-CCI = CH-
- CH2Cl 2CHs

- eCI CH-

- CH20H + CaC12

H CO(YT'3e7CT3yeT II BH.ny KOpp03HU no

K.1a C?? --:.2:r:1f! [2]. Ho KHHeTIHK,a 3T,oro
..

npoue.::a 3 3:; 2.  ITe.lbHOHMepe om:pe,LteJI5I-
eTCH re:-2?J.:-e ?'27b!O peaKl!HH, pa3BHTfHe

..

K'OTOPOH 303\(""1);:::0 TO..lbKO H.a np.a/HHue

p,a3.lJ.Ma J:RX..l0? Jy":" atI TIOpOBOH fKH.J)KO-
CTH  eMeHTHJ:-O:- 2. .! H.113YLleRHe CHCT€ fbI

uaCbIrneHHbIH 3o.J l:lif paCT30p Ca (OH) z-
-CH3-CCI=CH-CH

2CI nOKa3a..10, 4TO

np.H ,H3'Ob1TlKe rrO 1e.J.HeropH BO.J.30if cpa3bI
CH:H3HJICH tIepea 48 q nOCTOq PI0I'0nepe te-
lliHln,aiH!IUI ,Bcero JIRillb Ha 0,7, II B .Ja.1bH€H-
'me'M pea'K:UHH npoTeK.aJI8 npH\IepHO C Ta-

lI{,oii  e:HesHa'tJiHTeJIbHOH CKOpOCTbIO. HCTIbI-
ra,HHH nO.l1TiBep,Zt'HJIH, QTO ;(:HX.,'10P oYTeH 00-

.

:.JIaJJ;aeT 3IHa'll'HTeJIbHO MeHbmeH .arpeccHBHo-
CTbK> no OTHOIIleHiHID iK 6eToHY, qeM p.acTBo-

pbI 'MUHepaJIbHbIX KHC..lor. YCTaHOBJIeHO

TaK)Ke, 1JTO, y.nY[Hlla5I CB:JHcTBa 6eToHa c

no.:MOrnblO nOllIH\1epHblx ..1.06aBOK, .:\fO)KHO
.

3Hatl'HTeJIbHO TIOBbIC-HTb era CTOHKOCTb B

STOH arpeCClI'BHOH cpe;r.e. TaK, CIDUKeHHe

IIpOtIHOCT,H o6p.a31.!OB pa3 Ie o f2,5 X 2,5X
X 20 CM nOCJIe xpa:HeHIH5I HX B ;LHXJIop6yre-
He !B TeqeHHe 18 Mec COCTaBH.lO !!p1H 6ero-

rHa MapKH 1\'1 300 Ha nopr.rIaH.1Jl€ feHTe
56 %, a 1J.JIH nOJIHMepIJ;eMeHTHoro oeTOHa c

.nOo.aBKoH cpy.p.HJIo.aoro CllHpr<l
- 3cero

12% [3]. O.n:n3'KO, iHecMoTpH Ha cpaBHH-
TeJIbHO rBbICO'KYIO CTOHKOCTb TIJlOTHoro 6e-

Tona B JI.!HxJIop6yr.e.He, meJIe306erOH no.!l

ero B03:.D:eHcTBHeM p.a3py:rnaeTC5I BeCb:-'fa

HHTe:HCJH'BiHo.

3T'0 CiBH31aHO coo CTIOC'OOHOCTbro ,LtH"{Jl0p-

6YTeHa OblCTpO HaCbIm.aTb KlaTI.HJIJIHpHO-nO-

pHCTbIe TeJI.a. EeTOIH'HbIH .o6pa3eu TOJIll1.H-

HOM 25 MM 'ITOJJ.HOCThro iHaCbIl1!.aeTCH J{IH-

XJInp6YT6HOM 3a 3,2 q, B TO :BlpeMH K,aK BO-

,LtonQrJIOrne'HHe y T.alK'D'rO o.o.paana npoHrCxo-

.LLHT 'tJepe3 4.8 tI. 113 3Toro CJIeJI.yeT, tITO B

OTJIIItI:He OT p,a'CTBopOiB KHCJIO'T, KOTopbIe,
nO'na ,aH.Ha rr{e'MeHTHbIH K8IMeHb, peanHpy-
roT C HHM np,aKTiH1JeCIKH MrHOBeHHO .H T'OJIb-

KO IHa nOB'epXHOC'T:H .llHXJIOpOYTeH CHatI,aJI.a

3anOJI:HHeT nOlpOiBoe np'O:CTpaIHICTBO oeTOHa,
.a 3,aTeM rrrO'CTelITeJHrHO BC'T)'InaeT B Oo.M€HiHYIO

'"

peaK.IUIIO no BeeH TOJIl1!.IHHe MaTep'UaJI1a.

TaKoH MeX,aH.H3M KOpp03HH IITpe.LLC'T.a'BJIH-
er HaUOOJIbIlIY'1O ona:CHOiCTb ,nJIH LK'eJIe30oe.

TOHHbIX KOHCTp)'iKI HH, TalK KaK np!H ncma-

.l!aHHH n.a ,HIHX .l!HXJIop.OYTeHia peaK'UHH 'HeM-

TpaJI.H3.aIUfiH MO)KeT npO]fCXtO:JI.HTb ,HeTIOCtpe.l1-
CTBeHHO IB 300He paOOOJIOm8H.HH a:p,MaTypbI

npH HerrOB'pefK eHIHOM g.al1!.iHT.HOM CJIoe oe-

TO.H a.

Cp aIBH1lI'TeJIbHbIe HClI1blTalHlUI meJIe3o.oe..

TOHHbIX 0'6pa3 OiB 13 OJJ.HOITIponeHTHOM pa'c-
TBope HC! H .n HXJIOpiOYTeHe nOl{T:a-ep.,LtHJIH
BbIC-DKYIO ,arpeOc.H:rBIHOCTb n-OCJIeJI;'Hero [10 OT-

HOIIIeHHlO K 'C aJIbHOH ,ap,MaType. UeM8HT-
HO-rreC1J.aIHbIe 06pra3I bI p,a3MepOM 7X7X
X14 C'M, ap'MIHp.oBaHHbI-e no IJ;8HTPY lliJIH-

. <pO:B,aIHHbLM.H CTaJIbHbfMH 'C'T.epLKHH1M:H
o 10 MM, norpYlliaJIH B aT:pe:ccH'BlHble cpe-
,nbI (KHCJIOTY!H JLHxJIo6yreH) Ha .8 q" a 313-

TeM IB TetIeHae 16 'tJ :BbUJ,epfK!H'BaJIH Ha -B03-

.n:yxe. DOC'JIe 20 ,I.J;IIKJIOB. nJI-ornla b.IJ-Q:pla:»< -
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:r-nU1 C'flaJIbHbIX cTepLKHeM BHYTPU 06pa3 (YE
B JI:IHXJIO!p6YT.ene COCTa:B!HJI,a 13,5 0/0, B KH'C-

JIOTe -- 4,5 010. fToJIyqeHiHble pe3YJIbTaTbI,
T,aK }l{e .Ka.K ,M ,xapalKTep pa3pyrneHHH CT'PO-
HTeJIhHbIX fKOHCTPYK!I.J;lfH B HaType, n03'B'0-

JISIIOT C,ZI,e.n.a Tb 'BbI'BOJl., lITO .IIJHXJIo.p oYTeH HIB-

.n5IeT HBeCbMa arpecC'HBiHoH cp.eL(OH no OT-
u

HOIlleHHIO K C'TlaJIbHOH apM.aType.
B JIiHTep,aType 'ITOic.neJl.HHX JIeT IllHpOK'O

oocy aeTC5InpOOJIeMa "KOpp03HH }l{eJIe30-

oeToHa ,a XJIopcQ:lI.ep)KlaIl HX ar.pecoHBHbIX

cpe.rr.ax. O,ZI,HaKO peKO'MeHJI.yeMbIe CI10C06bI

3 aIIJ.iHTbI cT,aJIbHoM a pMaTypbI (nO!BblIlle.HHe
rrJlOTiHOCTH 31amUTHoro CJIOH, IBBe.rr.elH!He HH-

rHoHpYIOUJ,HX J{.o6a!BDK ,[4,5] He MorYT iCJIY-

}IDHTb Ua e)KHOH r.a!paHTHeH ee cox.paHH'O-
CTU.

I1'C.J1b1TaHU5I rrOiKia3aJIII, qTO JI.JI5I 3TOM l(e-
JIH MOLK'HO .HCTIOJIb30B3'Tb £jJypaHoBbIe II

9I10KC'IIJJ.HbIe aHTHKopp03HOHHbIe KOMrr03H-

II;HII. ,QJIH 6eTOHHbIX KOHCT.PY1Kl(HH (.MO.HO-
JIHTIHble rrOJIbI, <PYH,n.aMe!HTbI rro,!{ TeXHOJIO-

rHQeCKOe O'OOPYJlOB.aiHHe u .n:p.) MO)KHO pe-
KOMe.HJI:OIBaTb I1J10THble nOJIHMepueMeHTHble
oeTOHbI .R-a OOHO/Be <PYPIHJIOBOrO C.TInpTa.

JIIi:TEPATYPA
1. A C K H H a 3 H E. r. CnpaBOtIHHK <pH3HKO-

MeXaHHtIeCKHX KOHCTaHT npo.rr.YKTOB rrpOH3Bo.rr.CT-

Ba XJIOpOnpeHOBoro KayqYKa. M., HapKOMpe3HH-

npOM CCCP, OBTHHn, 1941.

l<aHA. reXH. HaYI< E. C. CHnAEHKOB (YpanbcKHH npOMCTpOHHHHnpOeKT)

Y,lI.1( 691.327.666.973.6

nOBblweHMe TpeI..UaMHOCTO KOCTM M3AenM 

M3 aBTOKnaBHblX SI'feMCTbIX 6eTOHOB

B nOCJIeJl.HHe rO)J.bI BHeLI.peHbI HeKOTOpble
TeXHO'JIOrHqeCK,He  1ep0I1p'H5ITH5I, n03bICH3-

.. ,..

IIIHe TpeIIJ.!H,HOCTOHKOCTb HQeIICibIX oeTO-

HOB: 3a!l1peIIJ.eHO npfDIeH5ITb u.e 1eHT C .:lo-

6a;B!K,aMH TpeneJI.a, peKO:\IeH,!I.OBaH :\HiHepa-
JIOrHtIeCK!HH 'CDCTa.B u.eMeHTa, OOeCneqHB.alO-

IUHM rrOJIyqeHHe .oeTOHa c no.HHLKeHHOM

yc.aJJ.KofI, p,a3'pa6oTaHa KOMI1JIeKCHa5I Bna-

-poreX'HOJIOflUI, ooeone-q:H.BtaIOIllaH nO'BblllIeH-

HYIO nJIOTHOCTb Me)KTIOpOBbIX CTeHOK H ; p

O.,ZI.HaltO TOJIb'KO TeX'HOJIOfH'LJe.eKHe npneMbI
'He oo.ecnell:H1a.aIOT TpeIIJ.HHOCTOHKOCTb Hll€lH-

CToro 6eTOtHa H   3'JJ.eal'iHHH3 Heroo rrpu yea-
JlOlllHbIX L(-e<j> o.p Ma.r{HHX. JLJISI 3Toro Heooxo-

,nHMO .0CYIlleC'T'B.JI5ITb KO.MIIIJIelKC MeporrpHH-
THM Ha CTa,ZI,H5IX npoeKTHpOBaHIUI, H3rOTOB

neaRH IH 9KCIIJIy.aT;a:l(HU H3,ZI.eJIHH.

Me}K,zr.y Te.M HOpMa'THBHbIe .llO!KYMeHTbI
no .rrpOeK'T!HpOB.aHIIIO :H TeXHOJIOf1HH 'H3ifO-

TOBJIe'HH5I 'H3:,ZI.eJIIIH ,H3 SItIeH TO'ro 6erona

He rrpe,ZI,Y-C'MaTplfBBIOT KOMTIJIeKCHbIX Tpe.6o-
.. ..

B,aHHH no I1o.BbIllleiHUIO TpeIll.iI1HOCTOHKOCTH
6eTOHa H H3"J];e.JII1H H3 .nero npH ycaJ('OtIiHbIX

lI.e£jJOp!M3'UHHX. Ba:}KHOCTb npo6neMbI IIlO'Bbl-
u

IlIeJHI1H TpeIIJ.IIHO'CTOH!KOCT.H JJ.JISI orpa}K)J.aIO-
IIJ.HX KOHCTPYiKU'HM H3 HtIeHCTbIX 6eTO.HOB

HeJl.OOueHHBaeT'C5I.

P,a3pia.oOTaHHbIe B C,C,CP nplHeMbI HO'BbI-.

rneHH5I TpeIll.;H,HOCTOlllKOCT,H H1JeHCTblX oeTO-
u

HO'B 'M H3;.Q€JI'HH H3 HHX rrpH yc.aJJ..o1JHbIX .ne-

(P'OP M'8 l.J.!HHX HClrrOJIb3YIOTCH He.rr.OCTI(lTOitIHO.

CYIIJ.eCTBeHHbLM ;BKJIa.nOM B npaKT.H:qeCKoe

IIOnOJIb30lB,aHHe pe3YJIbT,aTOB MHOr01JHCJleH-

HbIX H'CCJle,!tOIBaIHIHH HIBUTCSI .nnc}J<t>epeHUHa-

30

Il.H5I 5ILfe=I TbIX 6eTO!-I03 no ax TDeW;EiO-

2TOi'I:-i:02T:f ;: im<be-'le.:!:crJ03::I;-IJ€ :i2 _! J::S-'t'. .

303aHEe Ta:CfX OeTO:I03. B n?OeKTaX ;-reo6-
,..

XO.J.H IJ: 2.3bI3aTb3H,1 OeTO!-Ia, H3 rcOTOpO-
ro pe OMeH.J.yeTcH H3fOTaBJIHBaTb  aHHoe

H3..:le"lfie. TaR KaK TpeIIJ.HHOCTOHKOCTb 6e-

TOHOB Ha H3BeCTI1 B 1,5-2 pa3a HH}Ke, qeM

Ha u.eMeHTe !HJIH C'MeIllaiH!HD-M !BSI':m:YIIJ.eM, He-

ODXOJLI1MO .I10nOJlb30BaTb HX LI.JI5I rrpoII3'BO,rJ,4
u

CTBa MeJIKHX CTeHO BbIX K,a, HeH H TenJIO-

H30JIHU.fI.H, a KpyrrHop,a3Mep,HbI€ H3JLeJIH5I

H3rOTiaBJIH'BiaTb JIHUlb na CMeI.ua.HHO.M nH-

)KYll.J,e'M, \ueMeHTe HJI!H 'CTI-8UHaJIbHOM BH}l{Y-

I.I.J,eM a'BTOKJIaBHOrO TBep.neHHH. 3aBH!CI1-

MOCTb 'TpemHcHocTOHKOCTU 51qeH TO.fO oeTo-
.

Ha OT ',B:H:,ll,a K'peMHe3eMHcToTO KOM.nOtHeJHT.a

II MeTOlT.a oOp,a30!HaHIIUI no.p CJIYLKHT OC!HO-

B.aHHeM .l(.JI5I JJ.n.<j>,£jJepeHl(HpOB,aHHoro rrplI-
M8HeHHSI 5IQeHC'TblX oeToHoB [1]. H,anplI-
Mep, :rreHooeToH HMeeT nO'HIH)KeHHYlO B

1,5-2 pa3a TpeIIJ..HiHOCTOHKOC'Tb rro cpaBHe-
HHIO C ra30oeToHO'M, rro3'To.MY ueJIeCOOapa3-
HO H'CnOJIb30BaTb ero JIHIllb )1.JIH npoH3BO,J.-
CTB,a MeJIKJHX ,H3L(eJIHH.

OTCYTcTBHe KO [JJI-eK'C'HOCTH B perneH'HIi

npO:OJIeMbI rrOBbIme.HHH T.peIllHHOcTOHEOCT:Ji
.. ,

H3 eJIUH H3 a'BTO'K'JIaIB.HbIX 51QeH-C'TblX oeTO-

:HOB OCOo.eHHO CfK,a3bJ:B;aeTCH Ha iHe.lI.OCTaT01J-

HOM IBHHM.a'HH.H K orro:co6aM Y'MeHbIlleHI1H

rpaJ(IHeHTO:B .necpop'Ma'UH'H TIO Ce1J8HHIO H3-

,ZI. eJf:n 51.

OJJ;HHM 113 OiCIHOIB.HbIX onoco60B y,Me.HbllIe-
HIUI BeJIIfiq.HHbI rp1a,!LII8HT,a JJ;ecpop;MaltHI1 no

cecqeHHIO H3)I.e.JIH5I 51BJI5IeTCSI YBeJI'H1JeHHe HH"

2. .M 0 C K a H H B. M., :t(OPP03HH 6eToHci.
M., fOCCTpoHH3.rr.aT, 1952.

3. AHToHoBa Ii: T., CaBBHHa 10. A.,
JI e :A p H X B. 3. nOJIHMepneMeHTHbIA oeToR C

JI.OoaBKaMH <PYPHJIOBOrO CITHpTa H COJI.HHOKHCJIO-

ro aHHJ1HHa.- CCTpOHTeJIbHbIe MaTepHaJlbI»,

1964, NQ 7.

4. E H H Il1 e p J1 0 B a C. r., PaT H HOB

B. B. 3aw.HTa apMaTYPbI )KeJIe300eTOHHbIX H3-

.rr.eJIHfi OT KOpp03HH C rroMow.blO .rr.ooaBOK HHT-

pHTa HaTpHSI. B co. TpYJI.OB HI1H npOMbIIIIJIeH.

Horo CTpOHTeJIbCTBa, BbIn. 2, M., CTpofiH3,naT,
1973.

5. A K HMO B a K. M., Ii: B a HOB CD. M. 0

3aw.HTe apMaTypbI OT KOpp03HH HHrHOHTopaMH
B arpeCCHBHbIX cpe.rr.ax.- «EeTon H )KeJIe300e-

TOH». 1976, N2 2.

Te32}13:IOCTH BHYTpeHHerO MaCC-onepeHOea

:.{aTe;J:ia.la npH O HOBpeMeHHOMy.MeoHbUle-

tuni Ii..lii coXpa:-re:iHH Ha O;:lHOM ypo.BHe no-

Ka3a T€.leff BHelliHero  laCCOOOMeHa.J1HTeH-

CHBHOCTb BH}'lpeHHerO  faCCOOOMeHa CBH-

3,aHa co CTPYKTYPOH rrOpHCTOCTH: .C pOCTO'M
CTeneHH 06'beJJ.liHeHH51 M.aKp0!l10p OHa y:} e.
JI!HtIlHB:aeTCH. IlpH 3TOM TpeIIJ.HHOCTOHKOC'Tb
oerO.Ha 'rrOIBblIllaeT'CH. B TO }Ke 'BpeM5I YBe-
JIHtIeHHe CTeneJHU 06'b€,ZI.HHeHHH MaKpOIIOp
rrpHBo..nHT K YMeHhlileHHI0 rrpOqHQlC1'!H H MO-

p030C'TOHKOCTH 6e'TOHa. TaKHM 06p,a30M,
CTPYKTY'p,a I10.pnCTOC'TII .rr.OJI2KHa 0I1'nHMlH3:H-

pOBaTbCH O,!J,HOBpe:MeHHO no TpeM IIOKa3Ia..
.. U

Te.JIHM: TpeII.I.HHOCTOHKOCTI1, MOp030CTOHiKO-
,

CTH Ii :IpOlfHOCTH oeTOHa.

CTerreHb OO'be.11.HHeHII5I Maxporrop rrpu
npOqHX paBHbIX YCJIOBH5IX YBeJIHII-H,B:ae-rCH C

pOC'TO I nopHCTOCTlH, T. e. C YMeHbmeHHeM
OO'be fHOH'MaC-CbI 6eTOHa. T,aKHM .o6p.a30'M,
O,!{HHM H3 nYTeif TID:BbIIlleHI15I T:peIIJ.HoHOCTOH.
KOCTH Hqe.H Toro oeTO,Ha 5lB-JI5IeTCH Y"feHb..

,.. u

IlleHHe era OO'beMHOH :Ma'CCbI TIP'If coxpane-
..

HHH 'JJ.OCT,a TOIlJ'HOH TIpOqHOC'TH H M-Op030-
CToirKoOCTH. H.anpHMep, YMe'HhIlleHHe Ql6'be\1-
HOH MaeCbI ua300e'TOHa C 700 ,n:O 500 rKr/iM3

rrOBbIlIlaeT era TpeID.HHocTOHKOCTb B 2,5-
3).5 p"8'3.a.

3!HalIHTeJIhHO BJIII5IeT IHa YM8HhIlleHHe

rpaJ(neII'Ta 'JJ.ecpop.Ma.U.'H-H no CeqeH!HIO H3JI.e-

JIU5:I OT ,eJIIK,a <!>ac.a;1l..HOfI rrOB€pXHOCTH naHe-

JIeM. H.eoOXOlI.IIMO, tITO:ObI r.p,a,ZI.HeHTbI yca.l{-
K'M OT nep.enall.OJB BJIa:IK'HO!CTlH H CTerreHH

K.a!p6o'HH3,aU;HH no .ceqeHHIO H3JI.eJIHH He Bbl-

,



-

3htB,aJIH nOR:BJieHHH 13 ero nOBepX'HOC'TiHO'M
u

CJIoe H.anp5DKeHHH, npeBbJWalOlI.{HX IIpe,:{e..l
npOQHOCTH 6eTo.Ha IIPH paCTH1K8HHH. STO-

...

MY TpeOOBaHHIO Y):(OB'JIel BopHeT oT.!!.eol1Ka
Ka \leHHbI H .llpOOJIeHbIM a ,M,a TepHaJI8 \fH,
paCCIIHTaHHRH no MeTOJJ aKe Yp,aJIbCKoro
n'pOMCTpOHHH.H!IJpOeKT,a f>!]. C HCnOJIb30Ba-
HHeM 3TOM OT.lleJIKH B C'Bep:AJIOBCK€ no-

CTpoeHO 3,l{,aIHHM IIJIJlI.{a):{blO oo.nee
2 .M.I1H. M2

.

K :IIJIeHOlJHoMY nOKphlrHIO B Kaq TBeOT-

.l(e.JIKH np.e.ll'bH,B'JIHeTCH rpeooBaHHe orcYT-
CTBlHH T.pelI.{HH .aB ero IIoBepxHocTH. ,[{JIR
3'TOro l11!pe,l{e.JIbJHaR paCT5DKH\iOCTb TIJIeH01J-
Bora .rrOKpbI HH ,l{OJI:iKH a ObITb BblIlle ,l{e-
CPOPM08.:LtHH H1Je'HCToro oeTOH.a, paa:B:HBaIO-
 €HCHB 3KClIIJIyaT,au.ffOllHblX YCJIOBHRX. T a..
KOM HBJIHeTCH OT,l{eJIKa mila «,l{eKOp».

,.QJIH naiHeJIeH C IIpOeMaYH HaHOOJIee 3'CP-
cpeKTHlB'HbIM cnOCOOOM IIpe,l{ynpeLKi.l1e'HHH...

onpa30'BaHiHH yca,LtOqHbIX T.PeIIl.HH B yrJIBX
npoeMOB H-BJIHeTCH npell'B,apIHT€JIb.HOe .ff;aTH-
)KaHHe .ap, ,aTypbI, npHMeHeUHe KOToporo
YMeHbw.aeT ceoeCTOHMO'CTb npOH3BO,l{'C'TBa
3'THX InaHeJIeH npHMe.pao HB 2 pfM3.

,[{OJIrOBeIIHOCTb HlJ€H C'TooeToHHbIX KOHCT-
u

P}'JKI.tHH :BO MHorOM 3,a:RHCHT OT c'BoeBpe-
MeHHoro .pe O'HTa OTll.-€JIKH HX cpaCa]]}IOH
nOBepxHOCTH. OAHaKo HeT ,HH.Ka'K!HX Y'K,33Ia-u

HHH 0 ,l{onYCKraeMo'M cpOKe peMOHTHbIX p.a-....

OOT .llJIH K,aM.n;oro !HH:,l(a OTAMKH.

PHA .rrpHeMOBIIOBblllIeHHR T:peIl{HHQiC'TOM-
KOCTH H4eHCTbIX oeTO!HOB !(O MeHoCYlI.{e-
CTBJIHTbCH Hra CTa!l IH H3rOTOiBJIeHHR .H3J{e-u

JIlIH.

YpOBeHb C06CTBeHHbI.x H,anp5IMeHHH KPH-
CT,aJIJ1HQeCKO.:0 2"pOCTKa H yca,:{KH HQeHCTo-

,;

fO oeTOHa :::\.e:i illaeTC5i npH Hcno..'!b30Ba-
BInI LLe\leHTa oe3 -=-;Je:-::e 13 H C iOHJ-IIKeHHhnl
co .

ep
"

a ::-',-"\f "-. l:-:J-- 3 Do -:=,. e -U.? TU_
M fr\ ....... .....-. _ "':\.)_It.l........ -. J. ._..... J"-l ""1."'-l

Te.lbPF:.  .::':T '.:'-:\.-.0 -:: -y ' :!,:-;J;1
IIcnOL- 3 32.-":.1 c:-e:":-lG - :=oro 33:-":--2.3 ::l-
fa BlUR) eroC ;IOBblr eh dbI\1 CO,.1e: ;':"'8..-1":-
e l6e:::ITa H c :-'fHHH L'.lbHbUI CO.J.epLKaH:{-
e 1a.l lTa [3, 4].

IlpH nOAoope COCTaB:3 JrtIeHCToro 6eToHR
KpHTeplIe l CJIYMHT .IIj.JJq;HOCTb n:p.H CM,a-
THH. CocT,a:B OeTOH.a, nOL1.06paHHbIH no MaK-

CHMYMY nporrHoiCTH IIpJi C)KaTUfH, He H'BJIH-
eTCH OnTHMB-JIbHbIiM II,) np04HO'CTIH IIPH
p.aCTR}KeH!HH. OC'HO!B.Hble nOKra3aTeJI-H (6eTO-
Hoa, onpaneJI5IlOIl{He ero TpeIltHIHOCTOH-
KOCTb, - yca,l{Ka, IIP01J,fj JCTb IIpH paCTH-
)KeRH'll, p.aCT5IMH-MO.CTb -- npH nO,l{6ope ero
COCTa/Ba He )'1BeJIHtlH.B,a fOTC51. LLeJIecoo:op,a3-
HO nOJloHpaTb CO'C'T,aB 511.IeaCToro 6eToHa [10

npOqlHOCTIH npH p.acT5DK€HHH C O.!I"HOBpeMeH-
HbIM 06eCneIIeHHeM T ;Je6ye foi{ npOII:HO'CT:H
npH ,C.)K,aTHH [5].
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685 51 5,4 o , 107
-

-

.l(OJlOMHT 2 730 54 7,3 0, 135Acc5ecT 7-ro 1,5 730 52 6,5 0, 125
copTa 4

2,5 698 54 7,9 0,147
To 1Ke

CaCl s+>KH,ltKOe 0,15+0,24 660 52 7,3 0,141CTeKJIO 
0,25+0,24 707 63 8,7 0, 138

To me

» 0,5+0,24 697 60 8 0, 133CMona NSI 89 0,15 707 55 7.2 0, 132To >Ke 0,25 750 50 7,7 0, 154

!nepC111e TH:B;HbLM cnOCoooM' nOBbI.WeH'H>1
...np01JHOCT:H npH p.aCTH-}KeHHH HqeaC'TO.rO oe-

TOHa .SI1BJIHerCH HalIIp.aBJIeHHO-e H3MeHeR He

TeXHOJIOrHlJeC1KlHX n.apia Me-rpO:B, ooeCneQUB,a-
IOlI.{ee o6paaOlBaHIHe B HtIeHCTDM oeTOHe Ha.

pR,l{Y 'C .ll'PyraMH nHltpOCHJIHK,aTaMH KCO-

HOTJIHTla H B,BeJteHHe IB CbIpbeBylO CMeCb

opr,aIHH1JeC:KHX .H He0p'r.a:HIH'1JeOKHX Jto6aBO'K,
B TOM ttMCJIe ap'M!HpYIOIl{HX MeM:ITOpO'Bble
CTeHKH ,l{JIH nOBblweHHH npOlJHO'CT:H 6eTOHa

IIPH p,aCTSl1KeHHlH.

HCCJIe;J;OB,aJIH IBJIHH.HHe OIKOJIO 30 op-r,aHiH-
qeCKliX H HeOpraHHqeCKHX .n;o6aBoK Ha

np01JHOCTb HqeHCTOro oeToHa npH paCTH-
:iKeHHH. Pe3YJIbTaTbI OilbITOB, nplIBe,lJ.eHHbIe
B Ta6JI.H:u;e, nOKa3aJIH B03YIO)KHOCTb YBe/IH-
GeHH5I npeJI.e 1a npOIIHOCTH 6eToHa IIpn
paCT5I:iKeHlIlI Ha 30-600/0, a OTHorneH!Ie

Rp/R Ha 30-40 0/0 npH HCnOJIb30BatHHH He..

,lJ.e<pHLLHTHbIX .n;06a.BOK. npHMeHeHHe ::nlIX

 06aBOKHe Tpe6yeT H3MeHeHH5I TeXHO O-

rU4eCKHX napaMeTpOB npOH3Bo.n;CTBa.

Bee YKa3aHHble npHeMbI nO'BbIIIleHH51 rpe-
....:a.--Io::-.J;..{:{o :'Ti1 6€TOH 3 .!tOJIiKHbI BaHT H B

q0 'a:-?3? e OKvMeHTWno npoeKTH opa-
H:i =0 H ri3-0T03.1e-i ,HO !f3.J.e..1!fH H3 5111€HCTO-

I(
O -:J.-z H3 :..r' x

-

J -'-' bI "I "" \laT -

!"J ueTO  a.  _"'l-l -1  _-l .1 T\.a
C' _ _ __

pHaaTbC51  a :::>aS3a Te.l H T :,a .1;J :=-:Ie
rrpHMeHHTbCR .lrill1!:1 ;t.le: o:J:>eJ,e..1e:l:lJ;:

.

rp )'iIInbl .H3;teJIHH.

C Y,BeJIHqeHHeM pa3 fepOBII YC.l0)KHega-
eM KOHcp,Hryp,a'I1HH H3,J,€JIHH YBe..1H -lH3aerC51
qaCJIO 016R3,aTeJIbHbIX npHeMOB. Ha rrpH?\fep,u

rpelI.{H,HOC'TOHKOCTb
.

MeJIKHX apMHpO aH-HbIX
u9JIe.MeHTOB H ,n.atHeJIeH H3 HHX, IIOJI) :IaeMbIX

MeTo orMYKp)'1ItHH'TeJIbHOH 'c60p'KtJ, o6ecne-
. e uQ]fBaeTCH npH YMeHblUe.HHH OO'be "HOlI' Iac-

....

.CbI oeTOHa, IIp,HMeHeHHH OT.l{eJIOK, aOBbIIIla-
U

uIOlI.{HX Tpell{iHHO'CTOlf.KGCTb !H3:.n€JIHlI, peLla-
MeHTa-I1HH 'Me./KpeMOHTHoro .TIepnO,.1,a BOC-

CTaHO'BJ!eHH$! OT,ne'J!OK .11 OB{leBpeMeltHOIto ee
pe:MOHTa. J:L,,'!5I nalHeJIeH IIOJI'OCOBOH p.a3pea-
KH .n;..'IH'HOH 6-7 M Heo6xo..ztHMO HOIlOJIh30-
BaTb 60 1bIIl€e QHCJIO npHeM.OrB, no.BbIilll8JO-
ll1;HX ipemUHOCTOH:KO'CTb. BOJIee tIlOJ1HbI'M
6Y.lJ:eT nepelIeHb np-HeMoB JI.JIH n.a:HeJIeH 'pas-
MepoM Ha .KOMHaTY, nOJIyqaeMbIx HeTIOCpeJt-u

.CTBeHHOH 3aJIBBKOH H3,!teJIHR.
B Kr3'M!(OM KOHKp-€THOM cJIyqae c yqeToM

BH,l{.a 'BbInycKaeMblX H3.rr.eJIHH H YCJlOBHH
npoH3BO.n;cTHa MO:iKHO YCTa.HO,BHTb KOM!6H-
Hal1HlO IIp.HeMoB, 06eCnetIHBalOIl{.Hx Tpe1UJH-u

uHo.CiOHKO'C'Tb H3J{€.JIHH npH YCa.ztOqHbIX .ne-
<POP.M,a::U;H5IX 6eTOJia.

BblBOAhl

OcooeHHOCTbIO ra,BTO'KJI.a'BHOrO HQeHCToro
6eToHa H.BJIHeTCH ero HeJtocr.aTOtIHa5I 3KC-

oIIJIy.a ra.QHOHHaH TpelI.{HHOCTORKOCTb.
J fe06XO.llHiMO J{oM[IJIeKCHOe HCTIO.lb30B.a-

HHe cnOCOOQB .rrOBbIUleHHH TpellUiHOcTOHKO_
C.fH Ria CTa,l{HH npoe'KTHpoBaHHH, H3TOTOB-

.JI8HHH H 3K'C.IJJIyaTaol HH H3.neJIHH H3 3roro
6-eTO'Ha.

H-oPM,BTlHBHbIe ,l{OKYMeHTbI no npoeKTH-
pOBaHHlO H H3rOTOBJIeHHIO H3lteJIHH ,H3 .aB-
TOKJIaB.HbIX HqeUCTbIX 6eTOiHO,B  OJI)KHbI
npeJtYC.MraTpH'BaTb He TOJIbKO .HX r,aplaHTH-
po.Ba.HHYlO iIIp01J:aOCTb, oliO H ra.p,a!HT.HpOBaH-

uHYlO 3KCIIJIyaT,aLtHOHHYIO TpelI.{H'HOCTOH"
KOCTb IIplH yca,l{01J:HbIX .llE$op,M,aUHHX. ,[(JIH

....

u3Toro HeOOXO HM'O,l{DHOJtHHTb JtenC"'IlBYlO-
mHe HopMaTHBHble .n;OKYMeHTbI peKO H H-
2J;,au.HHMU IIO ooeC'IIe1Je:HHIO 3K'CIIJIY'8'T,a,LtHOH..
HOH TpemliiHOCTOHKOCTH ,oerOHa H .H3:D:eJIHH
H !(;aHHbIMH no Me./K'peMOHT,HbIM nep/HOJtBM
3K'OnJIya Ta:U;HH :B 3aBiH'CHoMOC'TH OT B'H;Z1,a OT-
):{eJIKH cjJa(;,a.n;HOM nOBepX'HOCTH.
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B nOMOl1lb npOeKTMpOBI1IMKY
, .

...
, 

o. H. nAWKOB (XapbKOBCKHM aBTOM06HnIaHO-AOPOHCHWA HH-t)

Y.II.K &24!012.45.001.2

K Bonpocy npOeKTMpOBaHMSI npSlMoyronbHblX

nYCTOTenblX Ce...eHM npM CnO>KHbIX Aecj)0pMau.MSlX

TIpHHUHIIbI OnTH\1:,aJIbHOrO npOe'KTHPQiBa-
HHH BKJIIOq,aIOT OflTlE\1iaJIbiHOe p,a'CTIpeJJ.eJIe-
HlIe ap'MaTypbI H 6eTOiHia Me2KJJ.Y B3aH.M'HO

nepn€HJI.H1<YJI5Ip,HbIMH CTeHKaM.H CeqeHH5I ,B

3aBHCHMOC1"H OT ,Hanp,a'B 011 eHH5I BHeIllHero

u _

CII.lIOBOr-O .B03JI.elIC"TB.IUi npH 3a..naHHbIX p,a3-

 lepaxce-qe.HlHH no OC5I 1 CTeHO'K H p1aCqeT"

HbIX c.onpOT.UBJIeHH5IX, .a T,arK2Ke OIlTHM,aJIb-

Hoe COOTIHOlIleHHe pa3)"IepOB Ceqe'HHH no

OCH CTeJHOK 'B 3aiBHCHM'OCTH OT .Harrp.aB"le-
u

HH5I BHelJl.HerO CHJIOBorO B03AeaCTBH5! rrpH

3aJJ.aHHbIX TOJlmHHaX ,CTe:HOlK, tK03<pcpHIlHeH-
Tax HX apMupaBiaHHH H .p.a'C1.IeTHbIX conp 0-

THBJIeHH5IX. CO-BMeCTHOe HJIH pa3JJ.eJIbHOe (B
3a,BHCHMOCTH OT p.eaJIbHbIX YCoI10BHH) HC-

nOJIb30Ba'HHe 9TlIX rrpHHUHnO-B rr03.BOJIHeT B
. 0

COOTHeTCTBH.H C 3,aJI.aHHOH HarpY3KOH IIO -

6Hp,aTb ,Ceqe:HHH C MH.HHMaJIbHbIM KOJI;p.:-qe..

CTBOM ,apM.aTypbI H 6eTD.ma HJI-H rrpH H3-

Be.CTHOM 06m.eM q{-OJI.H'tIeCTBe apMaTypbI H

GeT'OHa H -aa:n:p.3'BJIerHHH BHernHero CHJIO'Boro

B03;,l{eHCT,BiHH npOe'KTHpOBa'Tb Ceq,eHHH, 06-
u U

JIa;LaIOIII.lIe M3KC'H'MaJIbiHOlI HecYIII.en cno-

C06HOCTbIO.

3TH rrpHHIl-HnbI .no.nY1JeHbI Ha o-c.HO:Be

aHaJIH3'a lHeCYIII.eH ,OTI 0'CO;6HOCT 11 ce'tJeHH51

IIp.H KO!COM IBlHeue:HTpeHHO'M CiKaTHH, KOTO-

poe .HBJI5IeTCH 0611lHM CJIyqae-M no OTHorne-

-BHIO -K p,a 'C"'CM,aTpUB:aeMbD1 .CJIOJKHbI,M JLecpop-
 1alJ,H5I'M. TIpiH 3TOM .LtJI5I Y'TIp-OIII.eH!H5I HaTY-

p,aJIbHOe -Ceqe!HHe (!PHC. 1) rrpeJJ.-cTaBHM B

BHJJ,e InpHMoyrOJIhHOrO iKo.H'Typa c p,a3Mepa-

-Mil, paBIHbIIMH pa3,MepaiM HaTypaJIbHOrO
CeqeHlIH no OC5IM CTeHOK. Bce CHJIOBble

cpalK'TOpbI CrtIHTaIOTC5I cOcpeJI.oTOtIeHHbIMH rITO

cooT'Ber-cT'BYIO'mH'M 'cTopoHaM (JIHH-HHM)
3Toro KOiHTYP,a (.P'H'c. 2). TIpH p,acLIeTe IIPH-
H5ITO: 6eTOH CLKaTOH 30HbI lIMeeT Ha-

np5ILKeHlIe
- Rnp, apMaTypa C2KaTOH 30-

HbI - Ra.c, apMaTypa paCT5IHYTOH 30HbI-==

= Ra, ,6eTOH ,Ha ,paCT'5ILKeHlIe He pa60TaeT.
TaKaH p,3'OtIeTH,a5I cxeMa OCTaer-CH HeH3,Me.H-

:iOH BO ,Bcex CJIyq,a5IX p,a60TbI Ice-qeHHH B

TI ?e-JJ.eJIbHOM COC'T05llHUIL

I-Ia O'CHOiBaHH.H -yp,aIBHeHHH -CTaTHqe'CKoro

;JaBHOBeCHH .B IIpeJJ.eJIhHOM COCr-05l'HHH, iHC-

IIO..lb3YH JIpUBe!l.-eHHble JJ,orryIII.e-HU5I, MOi2KHO

IIOJIyqHTb BbIpaLKeHHe IIpe.11-eJIbHo.r-o MDMeH-

Ta Mo B 3,aB'HCH:MOCl'H OT M€CT,a !IIpHJI02Ke-
U .. U

HUH BIHeIHHeH npeJJ.eJJbHOIi npO.!LOJIbHOH OVi-

.llbI III :nap.aMeTpO'B .ceQeHH5I:
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6y , 6x - TOJIll{H'HbI C'TeaOK CeQeHH5I na-

'p,anJIeJIbHbIX, COOTBeTCT13eHHO

OCH X H Y;
K - K03cp<pH1UleHT, XapaK'TepU3Y'IO-

mHH pacnpeJI.eJIeHHe apMaTypbI
H 6eTOHa  leLK.Lty .B3a.HMrHO rrep-

neHl1H,KYJI5IpHblMH CTeHKaMH ce-

qeHH 51;
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I1cCJIe..1YH Bblpa)KeHH€ (I), MO)KHO onpe-

;teJ1HTb HaH60JIee 3<p'cpeKT,HBHoe pacnpeJI.e-
J1eHHe apMaTypbI H 6eTOIHa Me-2K.Lty .B3,aHM-

HO IIepneHJJ,HKYJIHpHbIMU CTeH'KraMU c.eqeHiH5I

B 3RB'HCHMOCTH OT Hanpa'BJIeHH5I BHeIllHero
u

CHJIOBOro :B03J{eUCTBH5I rrp.H a3:.Lt,aHHbIX pa3-

\1ep ax Ceqe'HH5I no OCHIM CTeHOK H p ac'tJeT-

JIbIX ,CQUPOTH.BJ16HHHX. LI.JI5I 3Toro IIPH no-

CTOHHHblX 3IHatIeHIH5IX d, b, Fa, Ra, Ra.c,
e
y

F6, Rnp, - H npn JI.BYX B3alfM03aBHCH-

ex
MbIX nepeMeHHbIX K H <:PI OIrrpeJJ.eJIHeM, npH-

P,3'BHHBraH HYJIIO TIOJIiHYIO np-OH3BO.!LHYIO
d Mo

TaKoe 3'HaQ-eHHe K, .nPH KO'TOpOM
dK

'

BeJIH-qUHa Mo 6y.LteT MaKCHM,aJIb:Hofl, T. e.

peluaeM ypa'B.HeHHe:
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HHH<eHepbl n. A. HOBOH<HnOB, B. H. Q)POnOB (HHH)K&J

y.nK 624.953.012.45:539.3/4

PeKOHCTpYK4M pe3epsyapa C y eToM

ero Aej;icTBMTenbHO pa60Tbi

PaCCMaTpHBae;\fhIH )Ke.le306eTOHHbIH p\,;_
aepByap C 'IY}KHT Ha KOIIIITe.lbHO- nepelI,3 TO\l-

HhlM 3BeH01\f B TeXHO.10rH4eCKOlf cxeMC 06-
pa60TKH CbIpbH o6oraTHTe.lbHoli cpa6pHKH.
Cblpbe nOl(aeTCff H- uexa J:e3HBTerpaQ1i!f

u
..B BH,l.'{e nYJIbllbI 3epHHCTOII MaCCbI, HMelOll1.eH

06De -tHYIO\faccy 1,2 r/M3
, a H3 pe3ep'Bya-

pa OHO nocrynaer B l.{ex rpa.BHT3lUHI.
HaKOnHTeJIbHaH qaCTb pe3epByapa pa3-

M pOMOO,6X7;9X 11,7 M (pHe. l,a) IpaG/JJ,e-

'TIOwlyq€HHbIe YCJIOiBHH He HCer,ZI.a MorYT
ObIrb BbmO.1HeHbI .6YKBaJIbHO. 3TO CIBH3,ano
C re f, LIro npn npoeKTHpOBaHH'H npUXOJI.:HT-
C5I COO.lfO;ra Tb He TO...lbKO Tpe60B.a.HHe .ZJ.O-

"
I'J

,CTar04'HOH HeCYIllen cnOCOOHOCTH no npoq-
HOCTH, HO  i Ile.lbliI p5I,1 .J.P)THX ;KO'HCTPY;K-
TH,HHbIX H paCLIeTHbI"\ Tpe6oBaHHII. Y'lJ.}ITbl-

...BaR 3TO, a ;:>.\1 a rYJa H oerOH .B CeqeHHH

!(OJDKHbI pacn;:>el€...lqTbC5I :\-fe;.K1Y 'B3aHMHO

nepneHLIHKy.l5IpHbBi'{ CT€HEa \111 CeqeHH5I no
, ..,B03MO)KHOCTH B Ha i08.1ee O.lH3KO I CO-

OTBeTCTBHiH C Y 10BHe (3) COOTH0we-

HHe pa3MepoB ce4e:.riIQ no OC5I f  TeHOK
,

.1tOJDKHO KaK MOMHO Olaffi.e COOTBeTCTBO-

BaTb YCJIOBHIO (4).
B Bblp.alKe'H:HHX (3) Ii (4- J :fa 1,a 3.1€HHe

BHeillH€!r.o CHJlOBOro /B03.1C'I -3Tq :T J OTHO-

llleRIHO '1{ OC5I'M CHM- feTpHBCele :iq:\a?a -
repH3Y€TC5I COOT.HomeHlfe\f 3;: ih 1-'riC'iTe-

e e
TOB JfJIIf  ,tITOCOOTB€rCTrn-eT" CO\1\

ex ell
BHeueHTpe.HHoMY C}KaTHIO H.11I paCTnrr,e,;I'D.
LI:JIH .CJIyq.aH .KOCorro H'3rn6a COOT:-IJille""..{] .

3KcueHTpncHTeToB 3aMeH5HOTC5I COOT-fO::",--

HH51 HIYfO leHTOB My HJUI
Mx

(.\f , .\1= _
Mx My

'"

eOCTaB..rI5IIO He H3f'lftOalOIl{ero  fO {et.{ a 3

rr OCKOCTHoceA Y H X.

..HeOMOTp5I '.n.a HCllOJIb30Ba'HHbIe ;(onyrne-
HUH, Clnp:3'Be'A.J1IJBOCTb 3THX npWIUI;Hno.B nO.l-
HOCTb'lO nOJI.TBeplK1!I.,aeTC}{ J\:OHTpOJIhHbL\1H
paeLJer-a.:\1H, ;Bbl'IIOoll.neHHhl:YlH :n crpnfOM co-

.
.

OTnerCT,J:HIH C OOllHD1H rT10ol101Ke.HIHIMlI 'II .pe.
..

I\:OvleH218 UHff\1II Hop:waTHBHOH JIHTepaTypbJ.
O;J:H aKO, yqJlThT"BCl 51, lITO HCC.ne,!1,O'na.:IHCb KO-

()
pOOllaTble CeqeHlIH, y KOTOpbIX  0,3n

d
 x

0,3, HCOOXO.lUlMO OrpaHII"QHTb rrpHMe-
b

Henne 3TlfX npnHl.{UnOB Kopo6qaTblMH ce-

qeHIf5I Hf c raKlLM!JI OTHOOHreJIbHbnUf 10,'}-

UJ,HHaMH CTen:OK.

 IonoJIh30Ba:HHenpHHUHno.B onTniMaJtbHO 

r.o npOeK'T!Hpo.BaHIUI npH:\foyrOJIbHbIX 1\0-
,

upOD1JaTblX IIlonapHo-cHM ieTI)'H'qHbIX cetJeHHIf
npH CJJO)K'HbIX .necpOpMralI.H5IX n03 BOJl5IeT

3KOiHO\fHTb LIto 30% apM8Typbl II .no 400/0
".

oeTo:na.

JIeHa 'BHYTpeHHeH JI.HacpparMoH Ha JI.Be paB-
HbIe eMKOCTH (AEEII H rl1.EJK), BMelll.aro-
IlI.He no 1950 M3

3epHHCToI':'{ MaCCbI.

npOJI.OJIbHbIe CTeHbI (BE rJI.) C COOTHO-

llIeHHeM CTOPQH Hit=: 0,35, paCCQHTaHHble

aa



KaJ{ nO nOpHbIeCTeHKH, HMelOT nep'eMeH-

IJYlO _rOJIII HHY- 0,25 M BBep.xy u.I,2 M

B  3Y.nOI:Iep 1.JHbH CTeHbI paCCtI-MTaHbI H

BblnpJIHeH;bI KaK n:J};HTbI, onepT Ieno TpeM

cTopoHaM C COOTHOllleHMeM .H/1= 1,4. CTCH"

Kij B yrJIaJ.{ conpHralOTCH oe3 BYTOB.
,.Bo BpeMH .9KCnJIyaTaI,1;HH nporHo '-npo..

 OJIbH XCTeH.B nOJITOpa pa3a npeBWCHJI

paClIeT;HYIO BeJIUqHHY n JlOCTHr 186 MM. B

yrJIax pa3BlJJIllCb BepTH-KaJIbHble TpeIlI.HHbt

C paCKpbITHeM ,D.O 8-12 MM. Tor.rr.a npoeKTa
u

HbIH HHCTHTYT -BBeJI OrpaHHqeHHH no 38-

rpY3Ke .eMKOCTeH. HeOOXOLJ;HMO ObIJIO on-pe-

.rr.eJIHTb npHQHHH pa3BHTHH  e opMaUHrr
CTeH H pa3paOOTaTb peKOMeH,D.aUHH no pe-

 KOHCTPYKUHHp:e3epByapa.

-'B 1971 r HHH)I(B npOBeJI oOCJIeJ1.0Baa
HMe ,pe3epByapa'- npdqHOCTHble H .nPyrHe
xapaKTepHcTHKlf oeToHa onpe.n.eJlHJIH Hepa3-

p,yrnaIOmHMH MeTO.L(aMH B, COOTBeTCTBHH, C

rOCT 10180-67. <PaKTHIIecKoe apMHpOB8-
Hue CTeH BbIHBHJlH rrpH nOMOIllH .9J1eKTpO 
MaFHHTHoro npH60pa 113C-7 H nYTeM KOH-

u

TpOJIbHbIX BCKpbITHH  pMaTypbI,a Be.nHqH 

HbI TpenUiH npOB,epJ1JIH rrpH nOMow.H OT-

CqeTHOrO MHKpOCKona" -MDE-2.

Bo BpelVIH OOCJIe.n.OBaHMH ObIJIa COCT8BJIe-

Ha nporpaMMa, B COOTBeTCTBHH C KOTOpOH
HCrrbITaJIH eMKOCTH npH pa3JIHQHpIX 3arpy-
*eHHHX rrYJlbnOrr, 3epHHCTOH MaCCOH H BO-

.nOM. npH  _TOM bIJIHHCCJIe)J.o aHbIocooeH-
HOCTH paooTbI CTeH .nop. Harpy'3KofI. JJ.e op-
Ma.URI! ,CTeH (pHC. 1,6) cpHI cH.poBaJIH rrpH
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nOMOlf(lI rrporHooMepoB H 3  epaMHpac-
u
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CTOHHIIII lLO HenOJ1.BH)KHbIX CToeK. 3JI.aHHH.

TIpoaHaJIH3HpOBaJIH TaK)Ke .n.aHHble 0 - pa3 
BHTHR .n.ecpopMaII.HH BO BpeMH_ .JI.BYXJIeTHeH

;

£}I<CnJIyaTau.HH, nOJ1YQeHHble npH nOMOlT.{H

TeO.lI.OJIHTa. ' .:.
"

I1cnblTaHHH n03BOJIHJlH YCTaHoBHTb CJIe-

.nYIOII1.ee:

cYlnecTBY I1Ule HarpY3KH. rrQ BeJIHqHHaM
u

.

B03 eHCTBHHHa 3JIeMeHTW pe3epByapa"SK-
BHBaJIeHTHbI npOeK:fijbIM;

rrpOqHOCTb 6eToHa  HapMJ1pOBaHHe pe3ep-

Byapa, 3a HCKJllOlIeHHeM OT.lI.eJIbHbIX ,ne-

  KTUbIXMeCT :He MeHee npe.n.yc-MOTpeHHbIX
B npoeKTe BeJI»qn :

u
. --

3Hat.lHTeJIbHbIX oTcTyrrJIeHHH OT npoeKTa,

KOTopwe MOrJIH PW nOBJlHHTb Ha pa3BHTHe

Tpew.HH H qpe3MepHblx n;porHooB CTeH, B

BbInO.TIHeHHbIX KOHCTPYKII;HHX pe3epByapa

HeT;

.neHcTBHTeJIbHaH cxe apatSoTbI pe3ep-

Byapa BO MHorOM OTJIHqaeTCHOT npoeKTHoH
..

.

..

paCqeTHOH cxeMbI, pa,ccIM'8T1puBaIBUleli 1l1:P'o-

}J.OJIbHbIe CTeHbI KaK nOJ1.rrOpHbIe CTeHKH.

B np01I.OJlbHbIX CTeHax EB HrJ1. 'C BHYT-

peHHeiI H HapY)KHOH CTOpOH 06pa30BaJlHCb

xapaKTepHwe .n.J1H rrJ1HT HaKJlOHHWe Tpe-

lUHHbI C nJI!pHHoir pacKpbITHH 0,1-0,4 MM.

B OCHOBHOM 9TH TpellI.HHbI rpyrrnHpYIOTCS1

B 30Hax, COnpH)KeHHbIX C nOrrepeQHbIMH

'CTeHaMH H e np-H5IMKaIMH eMKOCTeH. BOJIb-

mee KOJIHQeCTBO TpeU1.HH paCnO 10)KeHOOKO-

JIO Y3.na BF, B : r lax ROToporo KOHu.eHT-

E
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'BBA pe3epByapa (a)'-:H' rjlatfJuK ,n;etj>gj;)'-Ma!iHIf :npoj:(onb- :

HbIX CTeu, (6) :;,- :
'

-
. ,

1 - B pTHKaJI?HbIeTpeII.I;HHbI BO BHYTpeHHHX yrJIa ,.J - J2MM); 2 - KO-
."

-ChIC TpeIIUIHbl CHapY)iGI CTeH BB H r}1,; 3 -" Kocble" !fp_e HHbI C BHYT-:

:peHHeij CTOPOHbI (T'pe HHbI HaPY)KHbIe Ha CTeHe rl!. Y'CJIOBHO He no..,

-Ka3aHbi): 4 - OCTaTOQHbIe nporHobI npH nOJIHOM 3arPY)KeHHH; 5, 6-

rrpoTHobl np ,pa30BbIX  i(I'f!:TeJIbHbIX sarpY)KeaU5IX1 7 - npor:aobI npH-

nOJIHOM 3arpy*eHHH; ill - 1710
- nporHGoMepbI CHCTeMbI AHcToBa

...;

- .- -
'"

.

";.

I

PHPYIOTCH H:8HOOJ1bllIHe aanpH)KeHHfI Be

BHYTpeHHHx yr axY3JIOB SToro Y3 aH3

BCIO BbICOTY pe3epByapa pa3BHJIHCb onac.

HbJe BepTHKqJI HbIeTpeIU.HHbI JllHpHHOH 8-:-
12MM
"

B cpe.nHerr nOrrepeqHOH CTeHe rJK. (pHC.
2) 06pa3'01BaJIotb 3HaqHTeJIbHOe KOJIIH-qeCT:B!O

HaKJIOHHbIX, MaJIOHaKJIOHHbIX H -aepTHKaJIb-

HbIX TpeW.HH C IIIHpHHOH paCKpbITHH B pa3-

rpy*eHHOM COCTOHHHlI 0,05-0,1 MM, a B

3.arpY)KeHHOM
-

- ,no 0,4 MM. Y Y3J1a JKH

3"acpHKCHpOBaHa CKB03HaH Tpew.HHa C pac-

KpbITHeM .no 4 MM, KOTopaH npOlliJla no

yqaCTKaM cJIaooro 6eToHa, t.lTO BbI3BaJlO

onaceHHe 33 COCTOHHHe aHKepOBKH ropn-

30HTaJIbHOH apMaTypbI c eHbIB Y3J1e )l(H.

B
-

-rrOnepeQHbIX TopueBbIX C-TeHaX pe3ep-

Byapa TpenUIH He 06HapY)KeHO.
nOJIyqeHHble ,naHHbIe n03BOJIHIOT t,neJIaTb

c.ne.lI.YIOlll.He BbIBOJ1.bI:

npo.rr.OJIbHble CTeHbI BB H rJI. B ropH30H-

TaJlbHOM HarrpaBJIeHHH paOOTaIOT KaK 3JI -

..

 eHTbI.rr.ByxnpOJIeTHOH paMbI, qTO BH.n.HO

H3 rpacpH OBnporHOOS;
'MeCTa lMa OHMaJIb(HbIX npor.HOOlB ICMem.e-

HbI OT cepe,nHHbI CTOpOH EB 1I rJI. K Y3JIY
Br KaK CJIe,nCTBHe paCnOJlO:iKeHHH oCJlao-

JIHIOIUHX npoeMOB B npHHMKax pe3epByapa
u ..

H 3HalIHTeJlbHbIX YCHJIHH, J1.eHCTBYIOIl{llX B

Y3JIe BF;
qaCTb yrrpyroro nporHoa CTeHbI BB paB-

Ha 95 MM, a CTeHbI FJI. - 63 MM; nOJlHbJe

nporH6bI creH EB H rJI. COOTBeTCTBeHRO

cocraBH.1JH 186 H 120 1\1M - no ropH30H-

ra..1H B CTeHax pa3BH..lIHCb 3HaqH1'eJIbHble

TI.laCiHQeCKHe tLecpop laUHH,a cOrrp5I:iKeHHe

CTeH C ,lIHOM cOXpaHHJ10Cb oe3 nOBpe:iKJ1.e-
.

HHH;

()OJIbllIHe
. nporHobI CTeH BB B cpaBHe-

8HH co cTeHoH rJI. OO'bSICHHIOTCH DOJlee
.. ..

npOJ1.0JI»CHTeJIbHOH 3KcnnyaTauneH eMKOCTH

ABBH no cpaBHeHHIO C eMKOCTblO r/l.E)!(,

npOt.lHOCTHWe :iKe xapaKTepncTHKH 9THX

CTeH npaKTHQeCKH O HHaKOBM;

CTeHbI BB H rp., HeCMOTpH Ha 3HatIH-

TenbHoe pa3JIHqHe B BeJIHqHHaX HX CTOpOH

(H11= 0,35), .pa6oTaIOT KaK nJI,HTbI, 3aIl1.eM 

JIeHHbIe no TpeM CTopOHaIM.
BbJHB lIeHHbIe oco6eHHOCTli YlIJIH npH OII-

pene eHHHJ1.aBJIeHHH Ha nJIHT .HarpY3KY
_ _ _ n_o ropH O TaJIJ:fH  epTHKaJIH orrpe.neJIHJIH

H3 YCJIOBHH, qTO npOI1HObI  'BYXnOJIOC nJIH-

TbI, BbIpe3aHHblx BO B3aHMHO nepneH,lI.HKY-

JIHpHbIX HanpaBJ1eHHSlX, B MeCTe HX rrepe-

CeqeHHH paBHbl. fOpH30HTaJIbHble YCHJlHH B

.

rrJIHTaX Ka)KJJ.OlI nOJIOCbI HaXOlI.HJlH no

_,  xe e ard HYToiIJ1.ByxnpoJleTHoH paMbI
:": .-.

nOBepOQHble paCqeTbI, BbInOJIHeHHbIe c

_

_ _ _ YQ T9M4>a TH eC; HxnpOII:HO THbIXxapa -
. _"_ _ c... . e

TepHcTHK MaTepHaJlOB H J1.eHCTBHTeJIbHOH

paooTbI CTeH Ha J1.eiICTBHe 3epHHcTqii: MaCCbI

C OO'beMHbi11 'Bec'oM 1,2 T/M3 H Koscpqnnu-Ieu-
TOM'rr'ep"erpY3KH 1,2, rIOKa3aJIH, QTO B CTe-

-
- -.

. .
.

Hax peaepByapa B03HHKalOT 3HaQHTeJIbHHe

ropH30HTaJIbHbIe YCHJlHH (npOJIeTHble H YS-
.

JrOBbIe!. MOMeHTbI, np0J1.0.JIbHbIe" CHJIbI), BOC-



4:

npIHITue t<OTOpbIX cymeCTBYIOI.Ilee ropM30H-
Ta.lIbHoe ap rHpOBaHHe He OOeCneqHBaeT.

CJIelIOBa Te.lbHO, 1I.JIfI ooecnetJeHMfI 1I.aJIb.
.

.. ..
..

H-eMulen HOp1\fa.TIbHOH 3KCITJIyaTarUIM pe3ep-
Byapa HeOO-X01I.HMO 6bIJIO pa3paOOT3Tb pe-
KOMPH!IaUH!i no ero -peKQlHCTPYKUHH. BbtJIH

paCCMOTpeHbI .l!.Ba npe.l!...lIO:>KeHIHI: He H3Me-
..

..

H5IfI 'npoeKTHOH paCqeTHOH cxeMbI CTeH,
c.neJIaTb ynpyryIO 3a1!.eJIKY TpenUIH BO

..

BHYTpeHHHX yrJIax eMKOCTeH H nOCTaBHTl)

.B 3THX yrJIax CTaJIbHble ROMneHcaTopbI MJIH

MB-MeHMTb .

pacqeTHYIO cxeMY npo.n;OJIbHbIX
'CTeH, npOH3BeCTH npe,lI.Hanp5I:>KeHHe CTeH,

YMeHbU1HTb UX CBo6o.n;HYro 'BbTCOTY H }KeCT-

KO' -3a e"TIaTb TpeII(MHbI B yrJIax oe3 YCTa-
HOBRM KaKHX-"TIMOO KOMrreHcaTopOB. B noc-

.,1Je.rr.HeM CJIyq8e ropM30HTa"TIbHble YCMJIHfI B

CT€HaX 3Ha T-IMTeJ!bHO CHHJKaIOTC5I: rrpO"TIeT-
HbIH MOMeHT YMeHbliiaeTC5I C 48,6 TC . M .n;o

15,7, a B Y3JI8X E H B COOTBeTCTBeHHO

27,7 AO 8,9 H C 93,5 .n;o 29,6 TC' M; rrporMo
Bepxa CTeH YMeHblliaeTC5I B .rr.Ba pa3a.
Ha' OCHOBaHHH pe3YJIbTaTOB npOBe1I.eHHbIX

 IccJle.1l0BaHHH ObIJIM BbIrrO"TIHeHbI C"TIe.rr.YIO'
U1.He MepOTIpH5ITH5I no peKoHcTpYKIJ:HH pe-

3epByapa:

---....

..

-\
)..
..........

;,.,

"

3aMOHOJIHLIeHbI BHelliHMe npH5I!\IKH pe3ep-
.,

Byapa, KOTopbIe TIPH YCT8HOBIiBIlIenC5I Tex-

HO 7IOrHH He Hcrro lb30Ba lHCb. 3TO  Iepo-
npH5JTHe YMeHbllItf.l0 ycn "!FH 9 CTeH2.X. AD-

.,
.

M8TVDHbIH 1{2. Kac. \"cra o le'tft'hIn9 32-.-

1
.-

_

MOHO..TIHqeHHbIX rrDFF-:\_Ka"'{, LJFKpen.- eH K
..

cyruecTBYJOmen aD'faT pe CTeq;

BHYTpeHH5I5I TJOnepe HaHCTeHa pe3epBya-

pa YKperr.1eHa npe.lLHanp5I:>KeHHbIMH CTaJIb-
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PRC. 2. PacnOJlO1Ke'fiHe Tpe-
In"H Ha cpe.n;HeA n(jiIepe1JHOA
CTeHKe rJ,K H BHYTpeHHeA no-

BepxHocTH CTeHbI rII (BeJIHIJH-
HbI pacKpbITHSI TpelU.HH YKa-
3aHbI B TeKcTe)
I - yttaCTKH cJIaoor6 6eToHa;
II - npoe1\I B CTeBe I'JK;
III - HapyrneHHe 3 1A:Ifrk ;>r.o::..
CJIOH ap:\laTYPbI   .-:h, _ --:.  _:>
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_.HbIMH 33T5ImKaMH, c rrOMO[QbIO KOTOp'  ._: ,.-
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-:    H IfICt-10. I CTeH BbInOJIHeH H3 T9P-KOMneHCHpOBaHbI HapYllIeHM5I aH epOBKI1. . 15!p T-OeT'QIH4. ,.,-r:__apMaTypbI B Y3JIaX COnp5I>KeHH5I 3TOM CTeHbJ -- ,,\ ",
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C rrpO.lLOJIbHbIMH CTeHaMM; qepe ro.l!. nOCJIe BblrrOJIHeHH5I 3 JfXpa-
BepTHKaJIbHble TpernHHbI BO BHYTpeH HX DOT rrpoBepHJIH TeXHUqeCKOe COCT05IHHe pe-

yrJIax 3aHH'beKTHpOBaHbI [(eMeHTHbIM pa T- 3epByapa H BbI5ICHH.JIH, qTO ,naJIbHeihuee
BOpOM H 3aqeKaHeHbI BbICOKOMapoLIH I pa3B¥THe TpeIQHH B .ero CTeHax np KpaTH-
MeJIK03epHHCTbIM oeTOHOM rrpM HaHOOJIbllI;eM JIOCb. TpeIQMHbI B yrJIax pe3epByapa, pac-HX paCKpbITHH B nOJIO>KeHHH MaKCHMaJlb- KPbIB?BInHeC5I paHee .lL0 8-12 MM,  oBpe-HbIX rrpofHooB CTeH. 3TH MaKCHMaJIbH.ble M5I qpoBepKH HMeJIM paCKpbITHe He DOJIee
nporHObI no.n;.lLep>KHBaJIHCb rrpM nOMOII(H 1 MM/'MaKCHMaJIbHb finporno npo.rr.o.TIbHOfI
CTaJIbHbIX pacnopoK, YCTaHOBJIeHHbIX B cTeH I!JB YMeHbllIHJICfI np:"IMepHO B.lLBoe.
cpe!tHeM H BepxHeM ypOBHfIX eMKocT .i1:, CYIJJttrB  BIlIHepaHee OrpaHHqeHH5I no

0"" _ .
.

- !.- _

'__. _  :,>p
.npeltBapHTe.,1bHO sarpY:>KaBlliHXC5I BO.rr. ';:::.J3.e,J1Hi1;"ijBa;M'-::3'arPY3KH pe3epByapa CHHTbI.

Bce :tecpeKTHble YllaCTKH CTeH pe3epByapa.._,_....Hecy1.na5I .6qocPOHOCTb pe3epByapa nOCJIe
C T:03;:>e:tK.:IE?kf5i:\lH. paKOBHHa:\IH, KpyrrHbIMH ero peKoHCTpYKIJ:HI! 3HaQHTeJIbHO nOBbICH-nODa  fH.   eCTP D!:IrrDOTeQKa'IH B01I.bI. H..:..

1.

..

TperunHa'IM G IlIHpHHOll paCKp IT fHDO 1Jee"
0,3 M I 3aHH'beILHpOBaHbI BOlI.Ou.eMeHTHOll
CMeCbIO cocT Ba1: 1 !3;

: : ...
"

'KaH.q. veXH. Hay" -H.. A. MAPKAPOB,uHH ,. .n. PSiSU.EBA (HHM)f(6)

. .

'V.nK 624.012.4:620.t91.33
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Y"IeT cl>oKTopa Spele\eHM npM paC'f Te. . .:.
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TpeLq HOCTOiilKOCTM npe.qHonpSI>Kel-i<HbIX KOHCTPYJ<4MiiI

,
\,

H3BeCTHD, tJTO nOTepH lH.an:pHmeH:HH OT

rrOJI.3YtJeCTH H ycalU H oeTOoHa B npelXHa-

rrpR>KeUHbIX KOHCTPY;K1lH5IX .H.aHOOJIee n.oJI-

HO np05IBJIHIOTC5I nO'C.i'Ie H3fOTOBJIeffHH (ne-
.peJJ:, iqM YCH.;'H OO)KaT.HH) 'B .He3arpy eH-
 IHO'M'COCT05I:HHH.

. .

IIocJIe YCTaHDBR!! KOHCTPYKI.{UH .B npoeK-
THoe iIIOJIOJKeHHe H nepe:zaqH Ha Hee q.aCTU

. .

..

HJIH 'BceH 3X'Cn![y.aTaUHDHHOH HarpY31<-H QT-.

. .. oP

. tr

dOCHTeJIbHOe iJ'IpeI(B,a p!iTewlbB:Oe OOiKaTue

'YJ
- (J6!Ro .  .nyrne paCT5fHYTOn30HbI TIO,,'-

..

HOCTbID UJI'H B 3;ua'qHTe. bHOH CTeneHH CHH-

iK8:€FC5{. C. y.l\'IeHbIQeHueM' 1)
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HJIH nOJIHOCTbIO rrpeKpamaIOTC5I ,ZI.etpopMa-
! D;HH rrOJI3YQeCTH oeTOHa, a CJIe.n;OBaTeJIbHO,

ObICTpee aacTynaeT CTaOH H3aIJ:HH-nOTepb
Hanp5I:>KeHH5I _B qpMaTYP (R:f! .-.t). _Ha 3a-

BO,lI.ax /KEH npH onpe,ZI.eJIeHHH P 3Y{IbTa-
TOB .np0I:!;3!30_JJCTB H bI -.H, I!btr I:n i,t:KOHCT-...
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PYKI.{HH B pa3Hble CPOKH nOCJIe' rrep II.aqH
. Y  JI 5IOjbK?T.H;fI_ H I:IPIf ODt? .p:e _etI If_K.qUT-

-. OJIb. :bIX: :a_ 'P¥a6Kn?JIbB:yroTC5I 'o/0Ii 1y.rr JH
(I), YlJH'F.bi aIOIJJ.eM .cpaKTop apeMeUH ll H.
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 ILeHKe <P  TI qeCIUIX.rroTepb OT  OJI3Y 
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 eCrH .np.e,lJ;tf'!flp5I eHHQa-flP.MaType :
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 aCbH B HaCT05II eeBpeM5I pe3epByap pa-
. 6oTaeT' HOJJ, nOJIHbIMH npoeKTHbIMH H8rpys-

Ka n!.
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I"Jte t - BpeM5I OT MOMeHT,a o(hK,aT'H5I)to

3arpY:>KeHH5I, CYT [1].
.OlJJ  'KO'Ta:K_oH yqeT ,He !{ eT B03M( nKH.o.-

C-',fU. np :M_eHHrp9.TY  ecpop:vrYJIY,M aa CTI "
.11.lI'H npO€"1{THPO!HctHH5I H3-3a OTCYTCTB. H
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'P.HC. 1. XapaKTep- npOHBJIeHHH Iii>Tepb . .

,JIanpSI _eJlHSI OT nOJl3 qeCTH 6eTQHa.
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npO/Tem 11M

tIeHHe t= 450 CYT IfIpOH30lIIJIO CHU>KeHHe

Rp COOTBeTCTB€HHO aa 9; 28 H 58 %
. O.JJ. 

HaKO np'M .t = 10 MJIH 710 'CYT CHH.>Ke'HH€ Rp

6blJIO .MeHbrne M COCTa.BHJIO,  OOTBe'TC'f1BelI-

HO, 12; 11 1M 2.1 %
.M 5; 2,1 ,M 42 %

, CJIe.n.o-

IBaTeJIbHO, Inpn MeHblllelI J!JIHT€JIbHO'CTH ne-

pHO.na , Kor;I.,a ,6YJI.Ylll.IIe pacTHHYTble 30HbI

6eToHa 'J{O.HCTPYK.I.UUI .HaXO!I,5ITCH ,B o6JKa-

TO:M CO'CT05IHM:H, IH CHIUKCHHe Rp ,6y..ne1'

He3J1.a q.MTeJIbHbIM.

C IIQiMOllI.blO .a'Havl!lf3.a YCTanOBJIeHO, qTO

pacqe'f.HOe .B.P eM 51 JI.03'1<.on JI y.aTau.IIOHH0i'i B bI -

.,

.rr. e P )KIKH npe.!l.H-a\IIp SUKeHHbIX KOHC'TP)T1K1ll,HH

(t, CYT) or MOMeHTla M3fOTaB,,1eHHH (oo)Ka-

THH) JIO 3arpY)KeHHH 1TIO.;lHOii HoI1H 3H3'qll-

Te.ilbHoII qaCTbIO (35-55%) 3tKCnJ1y.aTa 

lI.'lfOHHoi{ HarpY3'K'li 'CX,,13'.llbIBaeT
J

CH lf3 .CYM-

:VI bI :

n pone m 24 M n pan em 18' M

I 1  II I  f;%1
50lcym 50 Icym I 25cyrn 125 n:  I 10 cyrn

I I  I I

I \  I  I   I
I I I  I I

I  ,  I -

-

...,..

/

«v v/ ' r/, /

7 /,,/ _ //  V/: '/ // -

I 25 O175 'Odr25151 25 50 11D 12£ 1 25 5D 75jtotf" 75," Ii;; 5D 5 21J 25lJO 5'iO"'5
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.la'HHbIX 0 .cpOKax 3a!rpYt>KeH.Hs:I (ot) p,a3J1UIll-

HbIX BIHlOB npeJI.'Hanp5DK€JH'HbIX 'Ko:aCTpYK-

UHH. .E'CJIH :iKe K OHCT;pyK!U:H:H 3a,rpY)K3'IOTCSI

'B nep-Ho,1., C-OCTaBJlSIlOiIIl.!HH MeHee 100 CYT

\('B TeqeHHe KO'Toporo, corJlIa-CHO C.Huin

I 1-B.1 -6"2* liJI:H GHHIll I 1-,21-75, If! p,o 5I'BJIH -

IOTCH paCtIeTIHbIe nOTepn 01' nOJ13YQeCTU),

TO, OqeHH;IlHO, lIMeeTCH B03,:\1.0}KHOCTb no-

.,

BbICHTb MX TpemHHOCTOH'KOC'Tb !H.J1H YMeHb-

llIHTb 'B pH,lle CJIyq,aeB -p,aCXO,Z:l pal6oqei'i

apM.a'TypbI.

Pe3Yv'1bTaTbI 3KanepHiM-eHTaJIbHblX lH'c:CJ1e-

.J.G-B.aHHH -['2, 3] ill03!BOJIHJm c,neJl1aTb \BbIBOU1
.

o !Hea6x.OI.!I.HMOCTH 'YMeHblli6Hlhl paCqeTHOH

TpeUlHHocToii-KOCTH BCJ1elI.CTB-He YMeHbllle
-

nHfl Rp H \IIpe eJlbHOHp.aCT5DKlIMO-CTH .II.JIH-

Te,,1bHO ot)-m.aToro lt5erona :B aa'BHCHMOCT1H

OT I}  -d()!Ro'HBtjeMeHH t. TaR" npM OO:iKa.

TIUi 11.0 YPQla: 5{ 11 =Q 2 ;0\47 fl O 65 ,.'e..

a)

0) I
50cym

 tI/ -
1?-( 1')(, 75110(

II 90 to

B)
npD.nem

150Cyrn
,
I
I
I
  I I

,
I
I

      r,;>; f8 -

I
-

751O£1Zf. fSG r'''''
--

-; 10

il 76 I 24 86,111 13,9

18 M

,

ISOcym
,
I
I
,

'l) I I

.,..,1 5cym  I5C!:fm

 I
, 1

1.. 5  o15 20' 'H.t'(l 5
1

10 15120 2$C
Ii  B,4 10,6 9Y,1 5

7
5

1

 )
J

-

15cym

 I
 I

[ 5 110 15

!l I 16,8

36,

1-25 cym.

I
I
I
I

 I
,

'.I
i??

I A 25  Ll75 .. J",15G

 S 5

t==f 1 +12 +iSiJ

rJJ.€ i 1
- iBpe 5I BbI'!I.epmJKH 'npe.n.Ha'11p5DKeH-

.HbIX KO'HCTPYKTI.'HH Ha ,eKJ1a..ne !rOTOBoH npo=

.!lY'KUHH 3,aBO,ZI.a /KBI1;
t2 -1B.pe:MSI BbI.11,epJK'KH .B-a CTpoii'I1J1o-

lll.,a.::t'Ke 'C MO e:HTa CK,,1a.1HpOBa HH5I ,lI,0 IHa-

qavTJa I:MOIHT,a,)Ka H t3 - Bpe 5I OT HaQa.J1.a

MUHT;a)Ka J1.0 rB03iJIeHCTBH5I 'BceH HJ1M 3Ha't.JH-

.,
.,

Te.ilb'HOH qaCTH 3,KOnJIya'T.auuoHHoM Ha r-PY3-

'K'll.

DbI.1H npoaHa.1H3HpoBaHbI CpO Hxpaae-

HHH 60.lee 20 TbIC. 6a.10K npo"leio 1-2 H

18  f. <pe;> f I1po.leTo t 12. 18 H 24 :\1,

:-,.[:.rJ:-0nY';:-ToTHbIX 'Ha2TH.103 JI pare.1ei'l, cBaH

H ..1?Y ;IX :i3J.€.1:Ifl. H3rOTaB.1II.Rae:\1bIX.B

:e:.te'I:le aO.lee 2 .ler Ha 7 3a.BOAax )1(£11.

3a y a3aHHbIfI ne? lo.J. BbIB03 H3..1.e.1HH: co

CK...1a.J.03 pa3.lu4HbIX 3aBO.!I.OB B OOHOB-HOM

;

.HaCH.n .rrJ1aHO epHbIHH .cT,aI6HJ1bHbIH xapaK-

Tep. ,B.MecTe C 'TeM IB PH)].€ cJ1YlJ.aeB H:a6JHO-

PHC. 2. fHCTorpa Ioi. bt CpO"-OB '\.paHt-HHSI pa3.1 Hq-

Hb£\. BH.J,oa npt-.J,HanpR:.+.eHHbl'\. ....OHCTP}  U.Ht{ Ha

C)o:;.1a.J,t' rOToaOH npo.1.) KUHH ooc.le.JoBaHHbI \. 3a-

BO;I.OB )to... [)" (nJ H)t. THpO'i
.

Bboue ,eHbI pac qeTHb.le

Be.1 H \f H H bI )

( -Q:>ep\fh{ CTpOm'L1bYbh: npo.'eTO 1 "]' H

o - pep tbl nO..J.CTponH.lb
tlble npo.1eTO\1

d - ua.1:\:}t CTponH.lbHbfe npo.1eTo I 18 H

2 - pHre.1H npo.1eTO\t 6-12 'I; a - 'IHoro

HhIC naHe.1H.... npo.leTo l 6  I; 1- Bpe HI
J I - % OT oamero KO.llfll('('TBa H3.1lCJIHi1:

1  .t:

12 'f:

12 'I ;

nycToT-
B CYT;

.

=:

cot! BpeMH CI\J13)1;HpO-
BpeMH

t::: B3HHH, C YT
,

t:: MOH- 06Ll\cc 4t
>. T3.iKa, BpeM5I , 13=

100+3t0-
t... 113 3a- H3 CTpoH- CYT. t , CYT

0 BO.1C. ll.'1ow.a.1- t .)

t:: tt Ke. t z

11 14 4 1 19 0,48

11 50 -4 1 55 0,83

I 14 4- 1 19 0,48

II 50 4 1 55 0,83

I .
II ;) 4 1 10 0,31

1. II 28 4 1 33 0,10

I, II ;) 4 1 10 0,31

as

t::

t::
..........,.
 .-

0.=

BH.L1. H3.l1.e 1Hfi, pa3Mep

........i..;....

A

<1'epMbI CTpOIIUJlbHbIe. 1I.0 24 M

<1>epMbI nO.l1.CTpOnHJIbHbIe, 12 M

Ea.:1KH cTponH.JlbI-IbIC, 12-18 M

PHre"lH, 6-12 M

CBaH

},.'\HoronycTOTHble naHeJIH nCpeI<pbITm1,
6-12 M

,

<I:>epMbl CTpOllH..i'1bHble, .no 24 M l I 14 15 1 30 0,63

1
1 I 50 15 1 66 0.89

<t>epMbI nO.lI.CTpOnHJ1bHble, .!I.O 12  I

B Ea.J1KH CTpOllH lbHble, 12-18 M I 14 15 1 30 0,63

I I 50 15 1 66 0,89

CBaH I, II 28 15 1 45 0,76

PHreJIH 6-12 M 1, ]I 5 15 1 21 0,52

J..''\HoronycToTHble naHeJIH nepeKpbITHfi. I. II 5 15 1 21 0,52

6-12 M

n p H M e q a H H 5I: 1. K rpynne «A::!> OTHOC5ITC5I KOHCTpYKI.I.HH, H3rOTOBJIeHHbIe Ha 3aBo.nax, pac-

nOJIO)l{eHHbIX OT 061>CKTa MOHTa*a »a paccToHHHH .no 50 KM. K rpynne «6» - TO )KC, OOJICC 50 KM.

2. K I no.nrpynne OTHOC5tTC5I KOtlCTPYKllHH, H3fOTaBJIHBaeMble H MOHTHPycMbIe pO.II.CTBeHHbIMH opra

UH33.J.I.H5IMH O.II.HOrO Be)1.0MCTBa (r.'laB locnpo lcTpoliMaTepH3JIbI.rJIa.B iOCo6J1CTpoli
H]J.p.) H .nOMOCTpO-

,HTeJIb'HbIMH KOM6HH3TaMH tUCK). K II 'no)1.rpynne
-  oHCTpY,KU.HH. BbwycKaeMble npotJHMH Be)I.OMCT ,

BaMH. a TaKJKe npOeKTHpyeMbIe TUI10B!>le KOHCTPYKll.HU (no fpy-nne «0»).

.3. n.pH pactJeTc nOJ1.KpaHOBbIx oa"loK. onop JI n.WfI.a. t= 100 Cyi. 13= 1.

4. npHBe.neHbI .rr,aHHt.Ie no pHre.11 5IM. HCfIo.lb3yeMbli\f IS )KH lr..IX H 06llT.eCTBeHHbIx 3JlaH1HIX. ,[l,J1$i pH.

reJ1efi HCn0J1b3ye:\lbIX B npO:'libIllLleHHbIX 3;I.aHH5tX, t .100C) T.
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.aanOCb 3arD:BapUBaHHe .c.KJI3JI..Q.B, 'Bb13:B.aH-

Hoe Hel1paBH..lb'Hbnt iTI..1:aHHp.OBaHHe:M CpO'KO'B
,., u

MOHraIKa, OT.op.aKOBIKOH OTJ{e.JJ.aMH TeX;H.H-

qeO'Koro .KO:HTpOJI51 \(OTIK), H3TOTO'B.JIeHHeM

H3.L1.eJI!HH ycrapelBllllliX 'liJIH OTMeHeHHbIX .ce-

pHH.
IHa 'pHI):{e ne'pe.lI.O:BbIX 3aBO.!I.OB npH xo.po-

Ille 1 !KalleCT,Be ;H3rOTO'B 1€HHH H npa.B'll..lb-
HOM H qeTKO:M n"laHHpOBaHJUI BbInYCKa

38TOBapnBaHHH, K8K npaB!I.IO He 6bIBa0T.

H8npllMep, .aJI51 cpep)'l H 6anoK t 1 COCTaB-

JIHeT He 60.nee 10-17 CYT. Ew.e MeHbllle

BpeMH CKna;I.IIpOB8HH51 (tl 5CYT) .LI.JIH

KOHCTPYKI.(HH He60"TJblllOfO npOJIeTa H pa3-

Mepa (n.rrHT, H3CTH"lOB, pHre..rreli), )1)151 KO-

TOpbIX He Tpe6yeTc51 CneJ HaJ1H31IpOBaHHhIfI
aBTOTpaHcnopT (cpep:vrOB03bI, 6a"TJKOB03bI).

.EbIJI'H ;J10 CqIHTaHbI3HaltIeHH51 tIc yqeTOM

3.aTo:napHIBoaHH5I H3' eJI'HH (pac. .2). B 60-

g5. % CJIyqae:B p.aOtIe'T:HbIe 3naqeHH51 t 1 na-

XOJUIT.c51 ,B [lpeJ{eJIax OT .5 lLlO 50 tYT.

In.pH IIoJI.CqeTe f2 npHHHMaJI.If.Cb BO BHH-

:\fa-HHe OI1bIT CKJI,a.nHpOBa'HHH .H3,AeJI-HH na

CTpOHIITJIOI.IJ.rat,QKax 'H 'Bpe.M5I Tp.aHlCTIOpTH'pO-
- u

Ba'HH5I KOHiCT'PYKU1UI eo M!HorHX 3a.HOJI.0IB

)I(oiH. .B pe3YJIb1'8Te BbI5fB.H:eHO, tIT-O oe3

yqeTa MOHTa)l{ra «:c iROJIec» (f2=O) npH rre-
u

peBo3Ke H3;I.eJIHl! C  feC1'HOfO 3a'BOtlI..a B

npetlI.e"TJax -rop.a,rr,a .t2 3'CYT, a .B mpetIT-e.,rrax
O)IJHOH oo.JI.a'c'TH t2 14 CYT.

P:3-C1JeTbI .epoK,oB iMOHT8)1{,a ,OJI.H03Ta)KHbIX
u

H M.HOr03Ta)l{HbIX 3LI;,aHlll!, B KOTOpbIX nc-

TIOJIb3YIOT:C5I -pa!CCMOTpeHHble npeJrHanpH-
u

JKeHHbIe KoneTp YiKII:HH, no J1.enC'TIB YIOU.J.,HM

HOp.:\1,8TH-BaM 'll onbITY 1I103'
BOJI:HJIH YC'TaiHo-

BHTb, IlTO t3 = 1 CYT.

.B pe3YJIbT,aTe [IOJIyqeHbI ,opneHTHpOBO'll-
HbIe 3HaIIeJHHH t= t 1 +.l2+.t3 JI,JIH olJIpe.neJIe-

HHH I!IOTepb H:anpH,JKeH;HH OT JIOJI3YQOCTH 6e-
u

TO:Ha npH p:a!C'qe'Te 7pem,HHocT,OHKO'CTH \KOB-

CTpY II:HHc yqeTOM 1<p,a'K1'Opa B'peMe'HH ( M.
T,a,6JI:HiII.Y). Ta'K'uM .06p830M, IIIPH cO BpeMeH-
HbIX 'MeTOJ(.ax III cpoK,ax H3IfOTOBJIeHHH.H

MOHT,a)l{a MO)l{HO yqHTbI:B.a Tb .<p.a:KTop Bpe-
MeHH ao ,(1) Y)I{e IHa .cTa,nHH npoeKT.HpOB.a-
HHH rrpe.11.Hanp5I)I{€1HHbIX !KOHCTPY.KIJ.HH Mac-

COiBoro U3,rOTOB..1eHH5I. ·

Ta'K IK,a.K B nep-HOJI. 'Bpe}feHH, B TeqeHHe

KOToporo KOHCTPYKI.(HH HaXOJI.5ITCH B 061K8-

TOM .cOCTOHHHH, t= 21-66 CYT, TO H .B03-

MO)l{lIOe CUHJKeHHe Rp He J1.0.JI)KHO .6bITb

3na'11HTe..1I>HbD1.

AHa..1H3 COB-pe:)feHHbIX THnOBbIX KOIHCT-

PYJ{lIJ.HH 'llOKa3bfRaeT, IlTO ;:{OJI5I paC'THHYTO-
ro ,6erona 'B cpOp:M'HpOBaHH:H Tpe,I.IJ.'H'HOCTOfI-
KOCT NT (..oW'!') :COCTa:B..l5Ier OT 10 .II.O 30%.

TIpH 3TOM S  epM.axH 6aJIK,8X (11 = 0,5-;.-

-;-..0,6'5) J(O.H5I 'p.acTHHYToro 6eToH.a B

NT (MT ) COCT8'B.lI5IeT 10-15"0/0 , a tl 66

CYT, B M.HOronycToTHbIX .naCTH.,TJ.ax npOJIe"
TOM OiKO.IIO 6 :,\;1 (11 = 0,3)  OJIH6eToHa 3Ha-

4HTeJIb'Ha (30 % ), 0,!I,1118'K0 f=.2,1 CYT. no-

3TOMY MQoLK:HO C4HTaTb, QTO IB03)1o.)K'HOe

CiHHLKeHHe Ro B o6olllx cJIyqa5Ix He3IHaq.U-

Te"TJbHO  CKa)Ke:T HHa llX TpellI.HHQ-cTOH'KO-
CT'H.

IB 3a'KJUOqeH:He He06x.0'JI.HiMO YIKa3aTb, 4TO

He BO IB'cex CJIYQa5IX MO)l{HO yqIHTbI!Ba Tb

tnOJI'HYIO 'p:83\fpY3iKY OT 06JKaTH5I iIo'CJIe )10H-
u

T,8)K,a KOHCT'pYKJI.(HH..
Anaoll-H3 OTHOIllle'HHH HarpY31KH OT C0'6CT-

BBHHOH M.ac.cbI :llOKpbrTHH H.nH nepeKpbI-
TH5I IK 1l0JIHOH pra;CqeT1HOH nalfpY3Ke no a-

3aJI, tITO OHM COCTatBJIHIOT JI..JI5I 60JIbUI,H'H-

CTBa 0,40-0,50 B gla,B'UCllMO'CTiH OT THTIa,

4II:pOJIeT.a H3){eJIHfJ .H lIX .llla.r,a B coopy.LKe-
HHH.

CTCHACpTbl M HOplt\CTMBHble AOKylt\eHTbl

KaHA AaTINTeXH. HaYK H. A. KOPHEB, r. A. &Y)f(EIMIf,
A-P TeXH. HaYK to. B. LI HEHKOB,

KaHA AaTWreXH. Hay A. A.. KYAPS1BLJ.EB, K. B. nETPOIA, M. B. HonKOI (HHMH<6J

YJI.K 624.012.45:b-OO.-;

COBepweHCTBOBO e eTO

M npOeKTMpOBaHH 

HQ nOpMCT X30nOnHMTen X

KOHCTPY

,

,QO H8'CT05Illl.ero .BpeMeHIH p8C4eT KOHe-T-

PYJK,I.(HH H3 ,6eTO.HO:B .na [10pHCTbIX .3anOJIHH-

TeJlHX npOH3:BOIJJ.H...TJH ITO fJIaiBe CiHiHTI

II-B.I-62*, JI.eH,cT,BYIOllleH C 1970 r. TIpH ee

CO'CTaBJIeHHH 6bIJIO Ha;KO'ITJIeHO yl1aJIO O'TIbIT-

HbIX J{a.HHbIX, n03ToMY OHa BX,JIIO'IlaJI.a '\1mo-

08 pOC'-IeTC

3 6eTOHOB

r01.JHC..leHclbIe J "):::Ff'-1e:!Ifq  I ':: bI.Tr\H Ha

crrelJ.-H a..'ylbH bIe H O? ).1a T i13:f e .J O Y)'1eHT bI.

EO.JIblilOlI reOpeTHqeCKHir :1 3:\cnepH 1eH-
u

T,aJIbHbIH :.\fa repHa l, Hah0I1.1eHHhIH 'B 110-

CJIeJI.HIfe .fO;{bI, n03BO TJH.l YTO-q.HHTb H .J:O-

nOJIHHTb 'PHJl p.aCq€1iHbIX rrOJIoIKeHufr np!H 'CO-

[1pH 3TO 1 C.l1e.LlyeT OTM€THTb, lITO BJIHH.

HHC ..1.eHCTBHH co6CTBeHHOH MaCCbI (a )
Ha pa3rpY3'KY OT 06iKaTllH 6erO:Ha (-<1 o)
-c..le.J.yer Ol1pe.J.e lHTb Ha O H.Q.a.a'H:HH Ol.(eHKH

*

pe3y..lbTap lOl.l.leII 3TIIOpbI a6)K,aTHH a 6=
== ( ag'0

- (J ') .

.
MOIKHO CQHTaTb. lITO eC.1H a

6
= 0, 1-;.-

+0,20 Ro . TO HacTynaeT 6bICTpaH CTaoa-

JIH3al.(HH ,Jecpop:\faUHlf II nOTepn HarrpH!Ke-
HH51 IB apt).{arype OT no.13Y4eCTtI .6erOH2

, ,

nporneJI.Il1ero Ten.10B YlO Clop aOOTKY.

BblBO,1bl

ct>.aiKT.Op Bpe ieHH).Ion..:eT ObITb Y1.Jr€t-t <2 IT a-

MOllI.bIO 'CP'OPM-YJIbI (1) n? i o:.re:f e }e3 "lb-

TaTOB npoH3:BOJI.CTBeHH bIX !I. :1bITa!-I :IIL 2.

Ta.K'iKe Ha c r.a;U-IH npOBKrH?0331EIH IT ?e;r-

Hanp5DKeHHbIx KOHcrpY'KuuII. n;nI aHa.l:f3e

31uaqHTeJIblHOrO KO..TJ'HIle-cTB a J,a ;r:-{blX YCT
r

-

HOB..r1eHbI p8CQeTHble .Be"lHllHHbI 3J€:\leBp.

t (OYT) 01' MOMenTa 06JK.aTLI5I :13.1f.l: r fl

M.aCCQB-oro H3rOTO:B.,rreHHH ..1.0 HX 3ttl :J\-- e-
. .

HH5I.

Pe8JIH3al.(HH jI,8HHbIX peKO).leH,JaUHH .].3'..:T

3'HaitI}rre...1bHbIII 3'KOHOMHIleCK'Hfi 3cpcpe T.

JIIITEPATYPA

1. E e P Jl. H q e B C K H II r. B., Nl a p h: a p a B

H. A. YqeT <paKTopa BpeMeHH npH anpe..1e.le-

HHH nOTepb Hanp5DKeHHH aT na..13YQeCTH aE-TO-

na.- «BeTOH H )KeJIe3a6eToH», 1960, oNQ 9.

2. M a K ape H K 0 Jr. n. CHH:iKeHHe conpo-
THBJIeHHH 6eToHa pacT5DKeHHIO noc.TIe .II,.1HTe<lb-

lIoro CHH:iKeHHH. MaTepHaJIbI VII Konrpec-
ca $1-1n. M., CTpoiiH3Jl.aT, 1974.

3. C e M e HOB A. 1-1., A p )K a II C K H i"I

C. H. BJIHHHHe Jl.JIHTeJlbHoro 06)KaTHH 6eToHa

Ha ero npOtIHOCTHble H Jl.e<popMaTHBHbIe CBOH-

CTBa - «EeToH II )f{eJIe306eToH», 1970, NQ 12.

,

CT.aB..rIeHHH .rJIaBbl C.HHn 11-.21-7'5. 3J{€,Cb

60JIee 1ll,HPOKO OX,BraIle!HbI BOIrrpOCbI pa'C'tJeT.a
" rrpoeK"PHpOBa,HH5I iKOHCTpYKl.(llfr H3 p.a3-
,,1H4HbIX BH.l1.0B oeTOHOIB IHa p.a3Hoo6p;a3Hblx
rropHcTbIX 3arrOJIHHTeJIHX, ,B TOM tIll-CJIe HO-

BbIX. K HHM OTHOC5ITCH 6eTO:HbI, np.urOTOB-
..leHHbIe na TpeneJIb:H-O'M rpa'B1lH, Ha aalJIOJI-

HHTe.l5IX ,H.3 30.JI T3C It llly.Hrll3HTe (-p,a3!HO-
BH..1.HO'C'DH IKepa,M3HT-O'B0'rO rpia-HH5I), .a T,aK-

;.Ke 6eTOHbI H,a H3BeCTH5IoK,ax-pa'KYJllleQHHKaX

(a6JIepQeHHbIe 6eTUHbI) H T. )1.,.

'Brre:p!Bble .B fJI.aJ3e C.H.HiIT npHiBOJJ.HTCH
K..l 8 en<pHKai H.5I .IT a p a 3JIU4HbIM .ITpn3.Ha'K.a 1,

KOTOp,8H rrO,,1,Hee OTp,a)K8eT cne-QncpUKY JIer-

KHX 'H .o6JIerQeHHbIX ,6eTO:HO.B Ha rrop:HCTbIX
3 alrrOJIiHHTeJI5IX. IB tI.a'CTHOCTH, 6eTOIHbI B

-
-

HopM,ax nOJI.p.a3.1{eJIHIOTCH Ha rrJIOTHble, no-

pn30B.8HHbIe H .KpYIIIHonopUC'Tble, OTJI.Ji4.a}O-

llI.neC5I CTpy;KiY.pOH H 06011aCT5IMH ,npnM€.ne-
HH5I. ,npnBe,neHbI Tpe60BaHHH IK 6eToHa 1

na nOp:HCTbIX 3a'fIOJIHIHTeJIHX Ino )10p030-

37
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CTO.HKOCTH H 'BO.nprHenpp'HRu 'eMO.C H JtJIH
.. ,., ..

p,a3JIHqHbIX .YCJJ.OBHH. .paOOrbI KqacTpYKUHl:I.
Y .a3.aIHbI p:ac.qeTHbIe .0 'beMiHbIe Ma C.bI (B
'BbICYIIle'HHOM COCTo" HHH): .,OT ,.

600 )(0

1800 Kf/M3 JLJIH JIerKUX ,H' .OT 1800 AD

2200 .Kr/Ms
'

,l{JI5I o6JIerqeHHbIX oeToJlo.B."
.-

YCT,a,HO.BJIeHO, qTO, HeC.MOT'pH ,Ra pa3JIUq-
6 u

Hble CBOHCT,Ba no:p.HCTbIX 3,a.nOJIHHT-e'JIeH

(K p,aIM3!HT !fi ero pa3HOIB-H.ZJ.HO'CTII, arJiono-

pHT, IIlJI,a'KO!B,aH neM-3,a,. B'cnyq-eHHbIH nepJIHT 

'FY<P bI , IIeM3bI,. H3-Be.c-TH5IKU-,pa.KYllIeqHnKH If

)J.p.), Y ,6eTOHOB ,HMeeTC5I p5lJJ: OOll{HX '-3aKO 

HOMepHOC'TeH ,H .C'BOHCTB. HanpHMep, B IKOH-

CTpyKTHBHbIX JIerKHX 6 .TOHax IIp01.IHOCTb

KpYilHoro IIopnCToro 3-anOJIHHTe.JI5I IIO TiH
. ...

.

'Bcer,n,a 3HaQHT-eJIbHO ,HH)f(e np01.IHOCTH pac-
u

-

u.
-

 .' -_

T.BOp.HOH CO'CT8'BJI5Ilorn.eH, n03TOMY npH OH-

JIO,BbIX B03JLeHiC"r:BHHX llX p.a3'PYIIleHHe npo-
.

.',.
u

..

HCX',O)];HT nO" aepna.M 3,anOJIHHTeJIeH' H IIpO-
. - -..

-

'v
.

_ _ ._
-

_

CJIOHKoaM p,aCTBop,a, a He or napYIIleHHH
u. \"- ..

_ _' ...

.c eIIJI.eHIHH3,arrOJIHHTeJI.eH c :pa'CTBopOM, KaK

.B' T5I'lKeJI.OM 6eTOHe. C'neIIJteHue' noj)HCTbIX"
-

-

.

d. _ u_

3,anOJIHHTeJIeH C paCTBop.aOH qiaCTb'lO 3'Ha-
-

-
.

QHTeJIbH'b BbIlIle, 1.IeM Y llJIOTHbIX aar.rrOJIH;H-

TeJIeii , QTO H'BJIHe-TC5I CJIe)J.CTBHeM ,He TOJIb-
-.. u '" - ",

U
-:": ' ,;, .-

KO IIOpH'CTOH IIlepOXOBaToa 'TIaBepXHO'C'TH

rpa.HYJI HO H <pH3HIKO-XHMllLJeCKOrO Boatie-H-
..

CTBHH neMeHTHoro KaMHH iH a.arrOJ1H'HTeJIeH
. .

-B'CJIe.n;'CTBHe c.aMOiBaKYYMupOBaHH5I, ynpOQ-
HeHH5I KOHT,aKTJHOH 30Hbl, la, T,a'K e

_ 06pa30-
B,a'HlI'5I HOBbIX rlIJ(p:aTHblx coe,nHH'euliH. ITo':

JIOR{'HTeJIbHbD1 <paKTopOM 5IBJI'5I€TCH TaKiKe-

H «COBMeCTHMOCTb» rroKa3aTeneft ynpyrHx
C'BOH'CTB IIOpHCTbIX 3 ano..rrHHTe..lefr a pa2-

TrBOpHOro CKeJIeTa, B TO 3pe lHKax 3 Ts e-

JIbIX 6eTouax npO HOC!ba  ._o.:. :.  :::-?:.-:-:-
C'TH 3.a:nOJIHHTe.leII ;3 Ee  O..T"': J....:3 3:::-=-' .

ll€M- Y paCTBopa. TIo nv .<\:3 . e::- :_"{62-:::-

Hax CHlilKaeTC5I K03:rl:e1:T'JaI! HI ::2 J5IiKe-
.

..

HHH Ha rpaHlille nopH2TbIX 3a:IO.l:IHTe.."Ie:I :r

neMeHTHoro CKe..1eTa H BC.l€;:lCT3ne 3TO:-0,

K,aK rrp.a8-H..10, rrOBbIlliaIDTC5I .LLonYCKae Ible
. Hanp5IlK€'HH5I, COOTBeTCTBYIDll1.He rp,aHl11J.e

,.,

M:HKpOTpell.lHHOOOp,a30BaHiH5I .H IIepeXO.LlY
U .. ..

JIHH€HHOH nOJI3YQeCTH ,B H€JII1HeUHYlO.
O'T1I.eJIbHbIe BHJl.bI"- J1.eFKHX H- 06JJeFtJeHHbIX

Oe10HO!B .H IeIDT pa3JIHQHbIe ynp-yr-OIIJIaer'}I-
tlOOKHe 'CBOHCTBa. 3TO. YQtH'TbFBaeTC5I Y.TOLJ 

'. '

.

-j 2
to '£o,krqcM -.. -

",.

-_--:..'  .-,-_.. - -

250
JOD

. "

200 --:--

150.
. :'1.-,

. 100,

o
200 300
20 

50 - .-,  -"..-.' '..-"':  .. .--.<""'::- -..:.-.....:...:..,.......-

-:-

- :ia. O.:.::  O  O::I;>\)TLf3.1e... i:ie OCe30-

 Iy pa T5I eHH;o6eTOHOB Ha KpynHO:.f
d :\IeJ!KO:.f nOp.HCTbIX 3:aIIOJIHHTeJI5IX
If nOpIf30B8HHbIX JIerKHX OeT,OHOB npUHHTbI
.II OHMlKeHiHbIM!H 'Ha 10-2:0 Ofo.

OrrbITcBu eT.e'JIbCiAye'T' '11 T-o ,r'qio  bI'". .
 HOCJIU'BOCTbJIeT'KHX 6eTOHO,B npH .MHorOK-

p,aTHOM IB03JJ:eHC1IBHU iH,arpY3:KH 8 TBK)Ke

npIf HMn

'

3JIeMeHTo.B YQHTbIBaIDTCH IIPH orrpe.lI.eJIeHHH! YJIbCHOM ee npHJIOJKeHHH 'He .HU)Ke, N T E R
qeM B TCfV.r 6

. .

....'t'  ,-._'. lip 3HaLJeHHe:\I 6 H napa:.leTpOM ....., 3,a-:'. , 'rJ.Ln.eJIbIX I eTO:Hax, COIIPOT'WBvJI'eH-He'
.

...

. .
.

'

.BHC5Illl.IBI OT rro..13yqecTIf OCTOHa. B HOBbIX

Hop:\lax 3Ha-qeHH5I K03<pcp,Hl(HeHTa.J3. npHH5I-'
TbI ;r.rtcpcpepeH HpaBaHHO;B 3aBHC'HMOCTH OT

3ti..:{OB 6erOHa. B'e'TOHbIIHa nop-HICTblX 3anOJI-

HHTe.l5IX nO)J.pa3J1.eJIeHbI ,Ha TPH rp-ynrrbI:
". .-

C  fa..r10H, Cp-e H-eHH lIOBbl:WeHHOH I10JI3'Yqe- 
CTblO.

BalK'H.6 oT:MeTMTb,  TO:nPH [Jepe'io e Ha't

rrpOeKT.HpO-B.aHHe ClKaTbIX 3.JIeMeHTOB H3
- .

. ,

i
JIerKHX 6eTOHOB no HOBblM Ho:pMaM YC'1'pa-
HeHbI IIOiHHlKlalOll.lHe IKO'3cpcpH'UHeHTbI YCJIOB"
HOft pa60'TbI m6, :KOTopbIe IHMeJUICb ,B fJIaBe

CHnTI II-B.l-62*. OTKa3 OT nOHIDKaIDI.U.HX

K03<p'cpUQlleHTOB '3aMeTHO YIBeJIllQHJI scpcpeK-
TH'BHOCTb npHMeHeHH5I JIerK!HX 6eTOHO'B 13

HeijHeM:.. pfl;Zta J<'03'cp'cp'H.nHeHTQ'B- 11i: nap,a.Me'r 
'PPB.

 }). JB rJI,a,Be CHun 11..21-75 npHBe.l{eHbI OT-

KoppeKT1HpoB1a'HHbIe p.aCtIeTHbIe x.apa,KTepH-
CTHKH npOQ'.HOCT!H np.n p.acTH)KeH.li'H, MO..l{Y-
JIeH ynpy.roCT.H H .LJ..p. PaCQeTHbI-e nC>JIO)Ke-

.H 5I.OXBarbI/BaIOT ,BOn:pO'CbI 1l1pOQHOCTH, .1pe-
ll{.IfnOCT,offKOCTH H ..LlecpopM-aTHIBHoCTH KOH-'
CTPYKTiH'BiHbIX .II Ko.HCTP-YiKT,UB-HO-:H3'OJUlnHOH-
HhIX'. 6eroHo,B M.apoK 100 H .HH)Ke.

,I(OCT.aTOlIHO" qeTKO YCT,a!Ho:BJIeHO,- QTO KO-

3cpcpHIJ;.IfeHT npH3'MeH'Hoft npOtI,HOCT:H JIeflKHX

oeTOHO,B. B.cex BH.llO.B H M,apOK ,BbllUe, qe:vI Y
rH2KeJIOr.o .6eT.oiHa. YQeT 9TOfO <}J',fK1'Op.a
npH .npOeKTHpO:B.a,HHH H p.ae1ler.e KOH'Cr:pYK-
I.{rHft H3 JIenKHX 6eT-OiHOJ3' '8' p5I.l{e CJIYQa-eB
MGr 6bI YJIY'q'lUHTb HX TeXH'HKO-3K'OHOMHitJe-
C'KHe nOKa3aTeJIIf. O)J.:HaKO npH :IIO;BbIweiH-'
HOft', npH' MeH.HOHnpOQHOCTIH B 'JIerJKHX '6e-
T:O'Hax li3-3,a MaJIbIX Heyrrp y,rJlX Jl.ecpo'pM,a-
naft- XYLKe rrepep,acn:pe.AeJIHIO'PC51 H:a.rrpH)Ke-
.H.HH no BbICOT:e c-eqeH'HH ,8-0 .BH6l.{'e-l'I'TpeH-H'O
C aTT.bIX H- H3T-u6aeMblX 3JIeMeH1\ax.- II-03TO-
MY' IllpOJ.IHQ-CTb raKHX 3JIe-M.eH.10B H3- JIer,K'HX

6 TOHOB' tnPH O;ZI.HiHaK.Q:a.OH Ky:6.HKO'BOH
rrpOILno-eTH C T5I)KeJIbIM 6eTOHO ') O"CTaeTC5I
ilia yp-OBHe TaJ{HX 2Ke 3JIeMeHT'DB'H3 TH)KeJIO-
ro 6eToHa. 3.10 nocJIY2K-HJIO npHqlH'Hoft TO-

ro, qTO' K'03<P'cp'H- HeHTbI npH3MeHHoH rrp:oq-
HOC'PH-, JI-erKor0 W T5IlKeJIOTO 6eTona rrpH.HH-
'FbI ,0.l{'H'HaK'OBbIM.H.'

E.narOlJ.apH xopoweMY CneUJIeHHIO no-

pHCTbLX 3arroollHHTe.1€H c pa-CT30?HOli qa-
('Tb :n. ./.

-
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MO,ZJ;YJIb ynpyroCTH KepaM3HTO TOHa Ha
nJIOTHOW- H nOpHCTOM' net"Ka-x (3"' HCK.1JO-
qeHHeM nepJIHTOBOrO) nJIOTHOA CTPYKTY-
pbI B 3aBHCHMOCTH OT ero Ky6HKOBoA
npOQHOCTH H 06'beMHOA MaCCLI

o - aeTOR Ha nopHCTOM neoKe npH
..

<
<70q H:r/ 3; D,. - TO }Ke, npH  ':>> 700 I\.r/!:I.f": A - 6eToH Ha n.10THO f
rreCKC npH ".'3<700 Kr/M3

; . - TO :£he.
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tM51'tIH-IO:- J1er MX'Oe'TOHOB ,M.apOX 150 2o.0

TaKOe )Ke, K.aK ,B T5I)KeJIbIX OeTOrHaX. B. \JIer-
.

K:HX IOeTOiHaX OOJIee 'BbI'COKHX 'MapOK ,HaOJIIO-

.llaeTC5I 'CHH2KeHHe n:p'OQHOCT:H npH CMHTJIH-
,;

no cp.aB'HeHrHIO 'C T5IlK:eJIbIM loeTOHOM.

Cl.{eIIJIeHHe creplKHeBOH, npO'BOJIOllHOH 'M

iIIp5I.LJ.-eBOft ,apMaTypbI co MHO-rHMH BH):laMH

JIerK!HX 6eTOHOB 'C-pe.lI;HHX 'H 'BbICOKHX IM'r(l-

pOK He XYlKe, qeM IC pa,BHOrrp01.IHbIMiH TH.;

2KeJIbIM.H 6eT,0:HaiMU. OHO Se-CKOJIb'KO HH2K.e

JI-HlUb c He O'TopbIMIHtBHAaMH JIefKHX 6e:..

TOHOB, .B lIla'CTHO'CTH .H.a e:CTeCTBeHHbIX na-

pHCTbIX '3,a'llORBHTeJIHX..
,

K_03'cpcpHnHeHTbI '6e30naaHOCTH k [1p.H.HH 
TbI OJ1.HHa:KO,BbIM:H .LJ.JIH THlK'eJIOfO H JIellKoro
,.,

oeTOHa.

B OTJIUqHe OT HOpM 1962 r.,. B HOBhIX

HOpi\1aX MOAYJIH- Yl!PyrocTu JIerKHX 6eTO-

HOB E6 npHH5ITbI B 3aBHCllIYI--OCTH or npOll-
HOCTH rrpn: CLKaTHH H 06heMHOH MaCChI

(CNI. p-HCYHOK).
OTMeqeHHbIe oc06b1e CBOHCTBa JIerKHX

6eTO-HO'B yqreHbI IIPH p:a3p,a6oT'Ke p.ac.qeT 
HblX nOJI02KeHIIH. 1110 I-ft H 2-ft ,rpynnaM

IIpe eJIb.HbIX'COCT05IiHHH.'

IB 1ll0CJIe.l ,HHe rO)J.bI YCTlaIHo.BJIeHO, qro

np.aHH. a rrepeapMHpO;BaHH5I 3JIeMeHT'O'B H3

KOHCTPYKT.HBHbIX IH BbIcOKOnpOqHbIX JIerKHX

6eTO.HOB IHH-1Ke lITO cp,aIBHe'H.HlO C TH2KeJIbI,M

6eToHoiM TOH 2Ke IIPOqHOCT:ll. B' H'OBbIX
.

HopMax 3ro OOCT05ITeJlbCTBO OTpaJKeHO npH

onpe..:{e..le.:iaa rpaHHtFIOlr OTH JCl1re.lbHOH.

3bl 0T Cffi.a JZ 3Q;I=..I OeToHa. TIo cpaBHe-
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: "1....cc: G.t:n..aTYP-
HOll cra.1H. .-

 }1

,BOJIblllOe 'BHUM,aHHe IIP-H paap.a60TKe HO-

HbIX H'OPM i6bIJIO YJ1.eJIeHO .paCQeTY ,rH6.KH.X

ClKaTbIX 3JIe.MeHTOB 113 6eTOHOB Ha nopH-
-

.CTblX 3anOJI.HiHTeJI5IX
1
. YllpyrOIIJIaCT:H;q-eC:KH:e 

,

CBoftC'T'Ba :If .Lle<popM.arnBHOCTb pa3JIH-QHbIX
BIJi)];OB TaKHX 6eTOHOB iB p.aCqeTe .fu6'KHX

:Iir"

I CM. CTaTbIO E. A. q H cor 51 K 0 B «PaCt.IeT

npOqHOCTH' HOpMaJIbHbIX CeqeHHH» B N2 6 Hame.

ro *ypHaJIa 3a 1976 r.
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C)K,aTbIX .9J1e eHraX.YBeJIHQeHbI 'r, JOKenpe-
 ,eJIbHbIe ,AHa:\-leTpbI p.acT5IHYToli -H CLKaTOH

apMa'TypbI (!{O 32 ,}1M) .D;JHI H3,f1H6aeMbIX H
.

BHeI.{eHTpeHHO C)K.aTbIX 3JIeM'eHTOB, a Ta"K-

JKe filOBbIllleHbI 3HaqeHH5I p,a,c:qeT:HbIX c.onpo-
U

u

 JiBJleHHH C)K.arOH ,apMaTypbI KJIaCCOB
A-IV H BbIllle. 3HaqeHH5I K03<p<PHIJ;HeHTO'B H

rrap.aMerpo.B IE '.popMYJIaX no paCqeTY np.o1J-
HOCTH no :HaKJIO.HHbfM ce-qeHIU1:M H YCJIOBHH
lpel.I..l.HHOo6pa30BaHIH5I B 3J1eMeHT,ax H3

JIer.Koro 6e'ToHa 'ITpHH5IrbI C yqeTOM ,CBOH'CT,B
6e'TOHOB ,Ha nopHcTbIX- 3anOJIHiHTeJI5IX.

TI'PH paC;qeTe TpenUI.HOCTOH'KOCTiH 3JIeMeH-
TOB :no 'HopM,a.i1bHbIM CeqeHH5IM ytIHTblB,aeT-
C5I .nOBbIllleHHa5I ycaJJ.IKa JIe.IWHX 6eToHo'B.
 CHJIHeNyc B cpopMYJIe 5I.IJ;pOBbIX MOMeH-
r,O.B :6e3 npe.rr.:Hanp5ILKeHH5I paccM,aT!p:H.B,aIOT
KaK J3HeillHIOIO paC'T5Ir'li'BI3'IOII.lYIO CMJIY, IBbI3-

B,aHHYIO yc.a KoH 6eToHa. H.anp5DKeHlle B

.apMarype ,OT ycaJI.I H ayC yc..nOB'HO npn.HH-
MaeTC5I p,a'BHbIM 2/3 TIOTepb Uarrp5ILKeHH5I
OT Y'Oa;){'Kll B npe.rr.'Hanp5ILKe.HHbIX -KOHCT:PYK-
I(H5IX.

lLJI5I p.3'eQeTa JI.ecpopMaIU1H '3JIeMeHTOH tH3.

 !JefI{l1X 6eTOHOB 3HaLIeHH5I K03cp<p.HIJ.HeIITOB,
Y1.IHTbIBaIOllI.HX .1I.J1HTeJIbHOCTb .1I.eHCTBli5I H3.-

rpY3'KH C H 'V, OTJIH1J,aIOT'C5I OT TaKOEbIX

)lJl5I T5ILKeJIOrO 6eTOHa II npHHHM,3'IOTiC5I
JUlcpcpepeHIJ;Hp.Q.B.a'HHO 'B 3-a:BHCUM-OCTH OT

peOJIOrHLIe:OKHX CBOH'CTB JIer:K'HX :6eTUHOB.-
TIpH KOIHC-rpY:HpOBaH.H!H 3JIeMeHTO'B' 1M3-

f'"

oerOHOB Ha nopUCTbIX 3:anOJIHIITeJI5IX B.

HOBbIX HO p:VICJX YIlHTbI.Ba10T HX ;C'BOHCTrB,a,-
KOTopble B TOH HJIll 'HHOH CTeneH'H B.lIH5IIOT
a,a npOQHOCTb, LKeCTKOCTh II TpeIil.HHOCTOH-
KOiCTb, a TaKlKe Ha ' .QJIrO'Be.qHOCTb KD.HCT--

p YK'IJ;llH.
!B Hatr05III(ee Bpe:M5I HI1I1)I(B npH 'yq,3"-

u
_

_CTIH:1I Lnpyrllx Opra'HH3aIJ;'H1I nO)I.rOT,3'BJIRiBaeT
B 'p,a3,BUT'lle r..1aBhI 'CH'nTI 11-21-75 «PYiKO-
BO.llCTBO rro rrpoeKTHpO"B.aHllIO KO:HCTpY.KIUiH

,..,

HB oeTOHa Ha nopHcTbIX 3.arrOJ1.H.HTeJI5IX» C

nplDlepa11H paCqeTa. B 3TOT .rr.OIKY'MeHT
npe.2J.no 1araeTC5I

.

,BK..lIIOlIHTb 'n05I'OHeHH5f OT-'

,L(e..1bHbIX rrOJIO:lKeHHH HOBOH rJIa'BbI CH:Hn
If IIIllpe OCBeTHTh :BanpOChI p,aCqeT,a npoq;H.o:-':
crH no Hop:vraJIbHbIM H HaKJIOHHbIM 'ceqe-

HH5I f)no TpellI.llHO:CTOHKO'CTH .H .lI.p.
HOBa5I r..laBa CHHTI H «P\-KOBO.ztCTBO no'"

rrpoeKTHp03aHHID  J3CTPY UHAH3 6eTOHOB
,. ,.,Ha nopHCTbIX 3a:IJ.l::==7-=. =x» OOOOil.lae-r

p u
'0

", 0OOJ1bIIIOH OTeQe2T3e1::ib:a
--

3':' y e-:-:- ;i :I
GlibIT HCCJ1e;r.oBa:Hul If =J e.:- :? .):3.2-::: _: q... .

OlrrHpa5I'Cb .Ha 9TH  OKY. f€.HTbI,lJ':c:: :-'-' ::3-
f'"

.
_llt'H.KH CM.oryr aOJIee rrpaBH.nbHO Y'-:CITbT 3':':-;:,

cBoi'rCT.Ba 6-eTOHOB Ha nopUCTbIX 3arrO.J1HH-
f'" u

TeJHIX, q'TO nYJLeT CO,l.{enCTBOB:aTb lllHpOKO-
MY BHe!LpeH:HIO OrpaLK.l{aIOIQHX H .HeCYllI.HX
KOHCTPY%IJ;HH 'H3 JIerKHX 6eTOHOB .B pa3JIH:q 
':IbIX OTpaCJI5IX 'H3'lllerO CTpOHTeJIhCTB,a.
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o 3Ha eHMM06paTMMOCTM Ae*OpMa4M 
KOHCTPYKTMBHOrO KepOM3MT06eTOHO

B CB.H3II C paCIlIHpeHHeM B .QeC5ITOH n5I-
.

.

THJIeTKe npHMeHeHH5I KepaM3HT06eTOHa B

HeCYII(HX - KOHCTPYKIJ.H5IX nOBbIlliaeTC5I aK-

TyaJIbHOCTb HCC"JIe,QoB-aHHR ero ,QecpopMa-
THB!fbIX CBOHCTB. B 60JIbIIIHHCTBe CJIyqaeB

v

ypOBeHb Hanp5IlKeHHH B KOHCTPYKIJ.H5IX
M or KpaT OH3M H5Ie!C5I, n 3TOMY npo-
rH03HpOBaTb HX Ha,QelKHOCTb)1PH 3KCnJIya-
TaIJ.HH c e,QyeTC y-qeTOM CTene H.o paTH-
MOCTH .rr.ecpopMaIJ.HH.

.

J13BeC;T:H-Q, qTO fLeCP<?PM-arHBHbI CBOfr-
CTB? KepaM3HT06eTOHa HMeIOT p5I,Q oco6eH-.
HOCTeH.

.

B q?PTHOCTH, 0,QH9fr )13. npHqHH
pa3BllTH5I nJIaCTHq CKHX ,l.{eq)opMaIJ.liH Ta 
Koro 6eTOHa CqHTal0TC5I rpaHY.TJbI KepaM-
3HTa. O.lI: aKOHCCJIe,QOBaH.H5I, np-OBe,l:(eHHble
B nOCJ1e,QHee BpeM5I B fIeH3eBCKOM  HLKe-

HepHO-CTpOHTeJIbHOM HHCTH,TYTe,,_ nOi\a3aJIH.
06'b KTHBHOCTbHHOR HHTeprrp T.a,QHll...

.LLJIH xapaKTepHCTHKH KalK,Qoro KOMIIO-
HeHTa B QT.QeJIbHOCTll. H 06'beKTHBHoro
npe.n;CTaBJIeHH5I 0 npHpo.n:e ,l.{eCpopMa.IJ.HH.
KepaM3HT06eTOHa B IJ.eJIOM_ HCCJIe,LJ:.OBaJIH
CH.aqaJIa rpaHYJIbI, KepaM3HTa, '3;aTeM KO -
CTp.yKTI1BHbIe .6eTOHhI Map.oK ..150-300,
CHHMaH  ooTBeTcTBYIOllI.He_nOKa3aTe.,lll He
TOJIbKO. npII 3"arpY3Ke 06pa3I1.0B, HO H HX

pa3rpY3Ke, H HeKOTopble apMHpOBaHHbIe
'J{°ItCTPYKIJ.HH.

J

Ii .H3YlJaJIH ,QHarpaMMbI CLKaTH5I KepaM3H-

IITa. Jl.JI5I 3Toro II3 rpaHYJI KepaIYI3HTa HH-
KOJIbCKOro, QKT5I6phCKOro- H

.
11eH3eHcKo-

.

ro 3aBO,J,OB
_ nYTeM <?6TaLIHB3HH5I H3fO-

,

TOB.TI5UIH 06pa3I1.hI-npH3MhI, .KOTopbIe Harpy-
.
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j 0,p R rrp, a HHo .::a :r 60.-Ee (p:IC. 1). Xa-
6:paKTep . L(ecpop fHpOB2. :'F. YCTaHOB 1eHHbIH
 Hao6paauax rrpaBH1bHoD reo eTpliqecKoD
cpOpMbI li3. Kepa 13HTa HIIKO.lbcKoro 3a-

,Bo.n:a; cooTBeTcTByeT xapa'K'Tepy .necpOpMH-

LPD-BaUliH. peaJIbHbIX rpBHy.1 Kepa I3liTa.

 1
B HCCJIe OBaHH5IX, BhIn0 1HeHHbIX -Ha

 rpaHYJIaXHaTypaJIbHOH CPOpMhI II- Ha 0.6-

pa3uax, H3rOTOBJIeHHbIX 1'3 rp2. Y.1t H3Y-
IJaJIH .necpopMaIJ.HH nO..13YtIE:2-.' i{epa f3HTa
npH oceBOM ClKaTHH H paCT£r\e:=::;:, a T2K-
lKe o. paTllMOCTbero ,Qecpop:\faIl :linpH pa3-
rpY3Ke." OnbITbI nOKa3aJIH, IlIO .:e..1SHaH

:

JLecpopMa H.H nOJI3yqeCTH Kepa f3.:Ta np?'.
ypOBHe HanpHlKeHHH ClKaTH.H OT O,3i ;10
0)54 R COCTaBHJla 6,7-8,6. 1 0--: C ,.  lC.

I1pH pa3rpY3Ke 06pa3uoB npa T:: 21 :  
nOJIHOCTblO BOCCTaHaBJIIIBa 1JHCb EX ::2:::13)-

HaqaJIbHble pa3MepbI 3a ,ClIeT ynpyro :-:.:",-
BeHHbIX .n;ecpopMaQIIH:. DpH oceBO f pa::-:::-
lKeHHH 3epHa KepaM3HTa He np05IB.l5I.jH ':E-

CPopMaQ  H:... .nO 1J3yqeCTH, a .nOCJIe CH517-:::

,.7]}II1 e.JIbHOR HarpY3KH paCT5ILKeHH5I rpaI Y-
JIbI ,tcecpopl'vII1pOBaJIHCb ynpyro B HCXO.J.Hoe
no.nOlKeHHe 6e3 npO.HBJIeHHH nJIaCTliqeCKlIX
.n;e cpap :\1 a IJ.II t'r.

LI:JIHTeJIbHble HcnbITaHH5I 6eTOHa npOBO-
JLHJIH Ha BhICbIXalOIQHX HeII30JIHpOBaHHbIX

-

06pa"SIJ.aX-npH3Max, a TaKlKe Ha  6pa3-
IJ.ax, nOMe eHHbIXB BO,ny. ,l:{JIH H3rOTOB-
JIeHH5I npll3M pa3MepOM lOX 1OX40; CM

HCnOJIb30BaJIH nOpTJIaH.QneMeHT BOJIb Roro
..._...J:

3aBo,Qa «EOJIbIlIeBHK» MapKH :400
(450 Kr/M.3), p5I,QOBOH KepaM3HTOBb!H rpa-BHR cppaKQHH 5-20 MapKl1 700 HHKOJIh-
CKoro 3aBo.n:a (630 Kr/M3)., CYPCKHH' peRHoH .:

neCo.K c. lt1Rp =1,7 (650 'Kr/M3);" BOn.y".
( 1 70  1J).
06pa3IJ.hI cpopMOBaJIH npH cTaH.QapTHbIx

napa eTpaxBll6paIJ.HH C HCnOJIb30BaHHeM
npHrpY3a 50 rcfcM2

, TBep.n:eHHe npH TeMne-

paType 80°C no pelKHMY 12+2+8+ecTe-
CTBeHHoe OCTbIBaHHe. ,DocJIe TepMOBJIa)K- _<

6/R

0)8

.'

O}6
1- r..!.

D/t
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 2

_':t } JO LtO 60 70 80 90 ' 100 110
-3 2.£)(10 ,KfC/CM
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PHC. I. .XapaKTep H3MeHeHHR', MO YJUI,lJ..et)JOPM.a-
n;HU KepaM3HTa pa3_JIUQHOA.. 06'beMHOA MaCChi. C
pOCTOM YPOBHH HanpH1KeHldi

"

.

1 2, ,3, 4, 5 - 'VK paBHo COOT.BeTCl1BeHHo 0.4-
0,5; 0,55-0,7; 0,71-0,8; 0,81-0,9;.0,91-1' r/cM3 .

3 



H8CTHOi'I 06pa60TKH 06pa3UbI XpaHHJIII B

HOp fa.rlbHbIXJIa60paTOpHbIX YCJIOB.H5IX. 3a-
rpY)KeHHe npOH3BO.a.HJIH B B03pacTe 38-
46 CYT. qacTb npH3M no,nBepraJIH KpaTKo-
BpeMeHHWM HcrrWTaHHHM .nJIH onpe.lI.eJIeHHH
npOtlHOCTHbIX H J1.ecpopMaTHBHbIX CBOHCTB.
npH3MeHHaH npOtlHOCTb B MOMeHT 3arpy-
*eHHH oopa3uoB COCTaBJIHJIa 293--
312 Krc/cM2

, MO.z:;:YJIb ynpyrocTH B Cpe.lI.HeM
162. 103

KrC/CM2
.

iTIPH3Mbi 6bIJIH pa3.a.e 1JeHbI Ha .nBe rpyrr-
DbI no CTeneHH HX 06}KaTHH, cocTaB.;1HIOIU.CH
0,4 H 0.6 Rup. <DaKTHqeCKaH )J{e CTeneHb

""

OOJI{3TII5I npH3M YTOIIH5IJI8Cb lIa pa3rpy-
".,

)K€HHbIX oopa3uax nOCJIe HcnblTaHHH HX
Ha .l1}IHTeJIbHOe .lI.eMCTBHe HarpY3KII (c:\I.
Ta6.J1HUY). I1cnblTauluI npB31\! Ha nOJI3Y-
qeCTb B eCTeCTBeHHblX YC TIOBHHX H npB
rrOCTOHHHOM l(OHTaKTe C BOltOH npOBO.lI.HJIH
no MeTO.lI.HKe [11] .

DepBOHatlaOlTJbHble pa3MepbI o6pa3UOB
noc.ne Bb1.a.ep)l{KH HX B TetleHHe 595 II

600 CYT nOl{ HarpY3Koii BOCCTaHaB TJHBa-
 1nCb KaK 3a C4eT MrHOBeHHblX .a.ecpop Ia-
IUJlI, TaK Ii 3a ClJeT .lI.ecpop:\IaUHM nOC TIe-

.a.eHcTBHH. ,.QecpopMaUHH H3-MepHJIH CTaUHO-

HapHo YCTaHOBJIeHHbIMH Ha npu3Max HH.lI.H-

Clo) 30
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PHC. 2. ,lI,e(j>opMaI.{HH KepaM3HTo6eToHa npH 3a-
rpYJKeHHH, BLlJ.t,ep1KKe noJ.t, HarPY3KoH H pa3rpY3-Ke B 3aBHcHMoCTH OT YPoBHeii HanpsDKeHHSI (ec-TeCTBeHHO BLlcblXalOI..QHe 06pa31.{LI)5-14 - (Jo61K/Rnp =0.62; 3-13 - TO )Ke. 0,53;2-12 - TO )Ke. 0.38; 1-11 - TO )Ke, 0,32
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PHC. 3. ,lI,e(j>opMaI.{HH KepaM3HTo6eToHa npH 3a.
rpYJKeHHH, BLI,AepJKKe no HarpY3KoH H pa3.rpY3Ke B 3aBHCHMOCTH OT YPOBHSI HanpSlMeHHSI(o6pa3l.{bI B BOJ.t,e)
3 - 4 - O'o6)fJRnp =0,6; 2 - 3 - TO )Ke, 0,52;
4-2 - TO )Ke, 0,61; 1-1 - TO }Ke, 0,43
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0 0 rHX IleCTHC!J CI,)

CI,)

ECTeCTBeHHble YCJIOBHH

122 72 83 82
120 74 90 104
109 99 167 153
100 119 169 143
102 105 160 150
119 98 136 132

BO HaHcpe a

220 66 36 62
153 98 37 87
163 116 -9 102,-
153 86 41 83

1-11 370 0.32 165
2-12 329 0,38 157
3-13 330 0,55 187
4-10 316 0,58 187
5-14 295 0,62 200
6-9 280 0.64 193

1-)
2-3
3-4

270
300
300
210

0,43
0,52
0,6
0,61

179
153
153
146

4-2

12 144 14,4
17 ] 41 18,8
13 154 7,8

120
16 142 10

135

19
34

37

29

93

88

R8

96

52,8
50,6
51 4.

71,2
o 6 0 3 II a q e II II H: Ey- yrrpyroMrIJ<JBeH!lbIe Jleq,oPMailHH B "mreHT 3arPYJKellHH 06pa3i1oB lIa.lI,JIHTeJIbHOe C)KaTHe;

E
n- ,K?HeQHble 3HaqeHHH .lI,ecPop:!\-fal.{H'H nO,113YQeCTu;Eo. y
-

Oo.paTHMble ynpyrOM.flIOBeHHble .necPop\IaJ ,HH;
E - 06pan"IMbJe ,lJ.eq)Op\(a nH nOJI3YQeCTII.o.n

KaTopaMH C IJ,eHofi .lI.e 1eHHH 0,01 II 0,002 MM
na 6a3e 200 MM. ,QecpopM8UHH nOcJIe.l{eji-
CTBHH npH3M, HaX0.lI.HBlllHXCH B BOJ1.e, onpe-
.a.e.1JHJIH, He npeKpaIl{aH HX KOHTaKTa C BO-

.lI.OH. TIpH 3TOM 6bIJlO YCTaHOBJIeHO, 1-1TO

Macca 06pa3UOB He H3MeHH.naCb, CJIe.L(OBa-
Te.,1bHO, JlecpopMaUHH rroC.1Je.a.eHCTBHH He

COnpOBO)K.lI.a.TJHCb !(ecpop 1a UH5I  fH H a 6yx a-

HHH npH3 \I.
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Pa3.1H4He B creneHH 06paTH IOCTII .u.e-
cpOp:\f aUUll BbICbIXaIOIl{ero H Ha 6yxaIOIl{erO
KepaY3HT06eTOHa 06 HCHHeTCH .a.ecpopMa-
THBHbIMH oco6eHHOCTHMH IJ,eMeHTHoro KaM-

HH H 3anOJIHHTeJIH, HaXO,lJ,HInHXCH B COOT-

BeTCTBYIOlUeH cpe,lJ,e. CpaBHeHHe npHBeJLeH-
HbIX .lI.aHHb!X C pe3YJIbTaTaMH .lI.Pyrnx HC-

CJIe.lI.OBaTeJIeH rrOKa3blBaeT, tITO CTeneHb

06paTHMOCTH MrHOBeHHbIX JLe<popMaUHH
KepaM3HT06eTOHa HaMHoro Bblwe, qeM Y
TH)KeJIOro 6eToHa [2, 3] H u:eMeHTHoro

pacTBopa [4], H HeCKOJIbKO BbIllie, tIeM y
ar.,TJOnOpHT06eToHa [5] v nOBbIllIeHHaH 06-
paTHMocTb .lI.ecpopMauHH KepaM3HTooeToHa
06'bHCHHeTcH OC06e.HHOCTHMIH, Ha Halli

B3rnHJ1., ynpyrOnJIaCTHtIeCKHx CBOHCTB Ke.

paM3HTa.

lJ<aK nOKa3bIBaIOT HcnbITaHHH OT.!I,e.lb-
HX rpaHYJI, KepaM3HT npH KpaTKoBpe feH-
HOM 3arpymeHHH ,l{e<j)0pMHpyeTcH npaKTH-
tleCKH ynpyro. KpoMe Toro, oc06eHHocTbIO
ero HBJIHeTCH nOCTeneHHoe YBeOlTJHlJeHHe \fO-

.nYJIH .necpopMauHH no.lI. HarpY3KofI (c f.
pHC. 1). CJIe.n.yeT O)l{H.l{aTb, tITO npH pa60Te
ero B oeToHe B YCJIOBHHX BcecTopoHHero
o6*aTJUI 60JIee mecTKoH 060 TJ04KOfI H3

ueMeHTHoro pacTBopa 3<p<peKT nOBbIUleHHH

MO.n:YJIH .n:.ecpopMaUHH rpaHY 1J.n.O.l)KeH YCIl-
JIHTbCH, cnoco6CTBYH HeKoTopoH pa3rp)'3Ke
pacTBopHOH tIaCTH 11 CHI-i:lKeHHIO rra,1,eHH5I

MO.a.YJIH .lI.e4Jopl'vlaUHH 6eTona. ):LejicTBH-
TeJIbHO, npn HcnbITaHHH Ha CMaTue KapaM-
3HTo6eToHHwX o6pa3uoB HHTeHCHBHOCTb
rra.a.eHHH MO.lI.YJIH .necpopMal1.lIH IHDKe HH-
TCHCHBHOCTH na,lJ,eHHH MOltYJI5I .necpopMaIJ,HH
T5DKeJIOro 6eToHa TOM Me npOlJHOCTH. I1pH-
4e I, xapaKTep n3 feHeHJj5I  IO,1y.1H ;.{ecpop-
'.{aUlIH Kepa\UHT06eTOH2 C pOCTO:\f HarpY3-
t. -- 323r-\: ;:- 0- ': c:-e::-;;ICf10.1b30B3HHH B03-
'- O-..t\  "o :'0-::= _ 

-

Ie ppn pa60Te ero B
.,

-. -- -

-
.--

'- -

T.:., -.:""': ;;C-'O.-b30BaHHH JLOCTaTOT-IHO
npoqrloro i{ep2  . 3;'T:H npn ero BbICOKOH
KOHueHTpaUHH na;Iei-HIe  HOJ.Y,lH }:(ecpopMa-
UHH 6eTOHa C pOCTO I HarpY3KII MOMHO
nOJIHOCTbIO YCTpaHHTb - Ha6.,lIO.J;aeTCH ,n,a-
)l{e HeKOTopoe ero YBeJUlqeHHe no OTHOTITe-
HHIO K HaqaJIbHOMy (pHC. 4).
KpoMe Toro, KpaTKoBpeMeIIHble .JfCnbITa-

HHH qaCTH npH3M H3 KepaM3HT06eToHa
MapKH 300 npHBe.a.eHHoro COCTaBa no pe-
)KHMY: 3arpY)KeHHe .no ypOBHH 0,5 Rrrp-
BbIltep./KKa 1 1.1 - pa3rpY3Ka nOKa3aJIH,
4TO OCTaTOQHble n.laCTHlJeCKHe .aecpopMa-
UUH nOC.le pa3rpY3KII COCTaB lHIOT Bcero

0.02   ?\-:\f, B.1H 2,5 %
nO lHofIJLecpopMaU:HH

UHK.la. 3ro cBH,QeTeJIbCTByeT 0 TOM qTO
npH ) pOBHe Hanp5I)KeHHH 0,5 Rnp CTPYK-
rypa  faTepHa.,1Ja He HapywaeTcH.

I IcnbITaHHH 06pa3uoB H3 Kepa:\13HT06e-
10Ha  apKH150 C pa3JIHlJHOM KOHueHTpa-
Uner! KepaM3HTa no TOMY )Ke peMHMY no-

Ka3aJIH, qTO YBeJIHqeHHe o6 eMaKepaM-
3HTa B 6eToHe crroco6cTByeT 3HaQHTeJIbHO-

 fY CHHmeHHIO OCTaTOQHbIX .a.e4>opMaUHI':'I
npM pa3rpY3Ke. 3TO nOJLTBep)K.QaeT OTCYT-
C1BHe HapyrueHEiI CTPYKTypbI KepaM3HTa B

6eToHe npH jI,OCTaTOqHO BbICOKO.\1 (0,5 Rrrn)
..

ypoBHe HanpH:m:eHHH.

TIPH JLJUITeJIbHOM .a.eMcTBHH HarpY3KH
BCJIe.a.CTBHe .necpopMaUHH nOJI3YQeCTH pacT-

..

BOpHOM qaCTH 3arrOJIHHTeJIb nOJIyqaeT AO 

rrOJIHHTeJIbHYIO J1.ecpopMaI.(HIO. YqHTbIBaH
1xapaKTep H3MeHeHHH MO.aYJIH J1.e OpMaI.(HH

f

1

,"



hcpaMJHTa C pOCrOM HanpH)KeHUii, ero Uhl-

COKYIO ynpyrocTb, a T3I{)J{e cnOCOOHOCTb
ero ynpyrofr paOOTbI B 6eTOHe, 3Ta n:e4Jop-
MaUH ,yrrpyro BOCCTaHOBneHHaH noc e

pa3rpY3KH 06pa3ua,  BJI eTC5I !I.onOJIHH-
TeJIbHbIM HCTOqHHKOM 06paTHMOCTH .!I.ecpop-
MaUHH KepaM3HT06eTOHa. TIpH .3TOM BOC-

CTaHOBJIeHHe ynpyroiI .n:ecpop IaUIlHKepaM-
3HTa npHBo.n:HT K paCT5IrHBalOllUiM Hanp5I-
>KeHH MB paCTBopHOH qaCTH, rrpeTepneB-
illeR He3HaqHTeJIbHO BOCCTaHOBHBlliHeC5I
npM pa3rpY3Ke 1!ecpop IaUHH rron3YQeCTH.

E6JIblliHM lI.ecpopMal.uI5I I rro.n3Y1-IecTH
pacTBopa cooTBeTcTByeT 66 lIblI.Ia ,lI.OIIon-
HHTenbHaH ynpyra5I !I.e4JopMaUH5I 3anOJI-

HIITen ,a CJIe1!OBaTeJIbHO, II 60JIblliee rrpe-
DblilleHue MrHOBeHHbIX :tecpopMaUHil rrpn
pa3rpY3I{e Ha.n: l\IrHOBeHHbIMH 1!ecpopMauH-
5IMH npn 3arpY>KeHnH. 01!HaKO B03HHKHO-
EeHHe npn .3TOM paCT5IrnBaIOli{UX HaIIp }J(e-
Hufl B pacTBopHOH qaCTH npHB01!nT K CHH-

)ReHEIO MO.n:YJIH 1!ecpopMaulu1 KepaM3HT06e-
TOHa npn nOBTopHOM 3arpY>KeHHH nOCJIe
1!JIIITellbHoro OO)KaTHH.

B bl B 0 Jl, hI

YnpyrOl\IfHOBeHHble .n:ecpopMaUHH npH
pa3rpY3Ke KepaM3HT06eTOHa rrOCJIe 1!JIH-
TeJIbHOro 06)f{aTIHI MorYT 3Ha1-IHTenbHO

npeBblJl1aTb .n:e4JopMarUHI ero npn 3arpy-
lI\:eHHH,

B nOp AKe0 c *AeHH 

I.f

70 60 50 LiD 30 20 10
-

(£ -

Eo), flo

PHC. 4. Xapal\Tcp H31\ICHCHIBI MO.il.YJUI
.u.e4JopMau.U" c pOCTOM YPOBHSI HanpH.lKe-
HUH

1- Kepa r.3HTo6eToH MapKH 150, paCXO.II.
Kepal\f3HT'a - 0,9 1It 3/M3

; 2 - TO :>Ke,
0.7 M3/M 3

; 3 - u,e)ICHTHbIH pacTHop,
R
np

=240 Krc/cl\l2; 4 - nDKeJIblfi OCTOH
l\I apKH 150

)1onOJIHHTe.TIbHbIM HCTOI-IHHKOM 06paTH-
;\.10CTII MrHOBeHHbIX .n:ecpopMaUH:H KepaM3H-
T06eTOE3 HBn5IeTC5I  e OpMaUH5IKepaM3H-
Ta, nonYQeHHa5I "M B pe3ynbTaTe rrOJI3Y-
4eCTII paCTBopHOH qaCTH II ynpyro BOCCT3-

HOB.TJeHHa5I npH pa3rpY3Ke.

I<epClM3IIT B 6eTOHe  OypOBH5I Hanp5I-
!I{eHUlr Os5 Rnp MOrJ\eT pa60T3Tb yrrpyro,

KaH.q. reXH. Hayt< HI BI CBE J.1H

yJ1. K 691.51.003.1

o npMpOAe nepeSOAHblX

YMeULwcuue npClI.eJIa npOlII-IOCTII C YBC-
.JIIIlleI-IHeM pa31\-IepOB 6eTOHHbIX 06pa3UOB-
Ky6oB, H3rOTOBJIeHHbIX n3 O,.J;Horo 3aMeC3,

TBep.n:eBlI.IIIX B 01!HHaKOBbIX YC TJOBH5IX II

HcrrbITaHHbIX B O.n:HOM B03paCTe, Bnepnble
Oburo OTMetleHO B onbITax f. I3ypxapua n

1903 f. AHaJIOrHlJHOe 5IB l}eHHe Ha01IO.1a.rIII

JICCJ1e1!OB3TeJIII O. fpacp II B. fe lep. !La 1I-

IIhJe 3THX Tpex aBTopoB rrOc.l\)KIf lE. no

cBIUleTCJIbCTBY 10. I3oHue.lIH [1]. OCHOBOii
.n:.TI'iJ. HOpl\IHpOBaHn5I B 1932 r. nepeBO.1HbIX

K03cp4JnUHeHToB B repMaHCKOl\I IU1H 10-18.
a 32TeM B HeKoTopHX 1!pyrnx HaUHOHa b-
HbIX cTaH.n:apTax. I1cCJIe.n:oBaHHe T fbeHre

[2] He BHeCJ10 B arOT Bonpoc IIIFlero I- O-

IBoro.

K03CPCPM4HeHTOB

11a puc. 1 nOKa33lIbI 3Ha qeHII5I le;Je-
BO.LI.HbIX I{03cpcpHuneHToB OT

npOQHOcT'f

6eToHHbIX 06pa3uoB_Ky60B pa3.TIIIQHbIX pa3-
IVIepoB K npOlIHocTH Ky6a C pe6pa af.I.TJII-
IIoi1 15 CM, KOTOpblii rro fOCT 10180-7-1

npIIIHIT 3a 3TaJIOH. BeJIHI-llIHbI K03CPCPHUII-
CHTOB BbPlIIC.neIIbI 110 .n:aHHbIM yrrO\HIHY-
TbIX Bl>IUle orrbITOB. 3TH BeJ1lflIIIHbI J:OBO lb-
lIO OJIIJ3KIJ Jtpyr K .n:pyry II h K03cpcpHUIIeH-
raM, IIIHIIl5ITbIM B OTelICCTBeIlHbIX HopMa-
TIfBHbIX .n:oKYMeHTax (OCT 90050-39,
fOCT 6901-54, faCT 4800-59,
fOCT 10180-62, CHHD I-B.3-62 H

OCT 34-4618-73 MHH.3HeprO CCCP).
.n:JI5I 06'b5ICHeHH5I BJIH5IHH5I MaClI.ITa6HOro

cpaKTopa Ha rrpOqHOCTb 6eToHHbIX Ky60B
BbILlBlq YTp Ic;q{OlIb {QfI1Porea. Do nepBol1

6e3 Ha pyweHIIii CTPYKTypbI. nOBbIJl1eHIIC
ero KOHU€HTpaUIIII npHBO,lI.HT I{ nOBbIllle-

HHIO ynpyrocTH 6eToHa. II:JI5I ynYQll1eHH5I
KaqeCTBa KepaM3HT06eToHa ueneco06pa3HO
nOBblillaTb He TOJ1bKO npOqHOCTb 3arronHH-
Te.n ,HO I! CTeneIIb HaCbIIl{eHH ero KepaM-
3HTOM. 3'1'0 n03BonHeT cOKpaTHTb 3aBW-
IIleHHble pacxo.n:bI ueMeHTa KOHCTPYKTHB-
Horo RepaM3IIT06eToHa.

JII1TEPATYPA

I. H B a HOB H. A. , !vi a K p H .u. H II H. Ii..
r y q I{ H H H. C. BJIH51HHe OI<PYMalOII{eH cpe-
.II,LI Ha .u.ecpopMa[(I1II nOJI3YQeCTlI KepaM3lI1'06e-
1'OHa.- B KH.: np06 'le:\fbl rrOJI3yqeC1'H H yca.lUUI

oe1'OHa. (Ma1'epHa 'lbl BToporo BceCOlO3Horo CO-

Benr.aHH5I). M., CTpoihI3.rt.aT, 1974.
2. A JI eKe a H .II. P 0 B C K II H C. B., 13 a r _

p 11 ii: B. 5L, nOJI3YQeCTb oeToHa npn nepnO.II.lI-
LJeCKlIX B03JI.eHcTBH51X. 1\1., CTpOIlu3JI.aT, 1970.

3. 1< a pan e T 51 H K. C., K 0 T H K 51 H P. A,.
ill H JI a JI. If e 51 II P. !v1. IIcc.le,J,oBaJ-me 06paTIf-
MOCTH .II.ecpopMa[(HH nOC 'Ie pa3rpY3KH .lLJIHTe...lbHO

06}f aTOro oeToHa. - B KIl.: Ilpo6JIe:\lbI nO 1J3Y-
QeCTH ,n YCa..II.KH oeToHa (.\laTepHa.TJbl BToporo
'Bcec0103J-IOrO COBeIlI.a'IIH5I). EpeBarr, .1974.

4. H e B H JI JI b A. M. CBoHcTBa oeToHa. ne-

peBO.II. c aHrJI. Ivt, CTpOHH3.II.aT, 1972.
5. r a JI y 3 0 r. c. BJIH5IIlne .II,.'lIIT(,JIbHOro

.II.ciicTBH5J HarpY3KH Ha npOLJHOCTb H .lLcrPop:ua-
[(lIH ar 'lOnOpHTooeTOI-Ia.-B KH.: JIerI\:He H CH-

JIIIKaTHbIe OeTOHbI. J\1.lIHCK, «BbJClila5I 1.UKO.TJa».
1969,

3 HJ! nOHIDl\CHHdH npOLJHOCTL 60J1bWI1X
J -'Pc.3UOB 51B 'HleTCH CJIClI.CTBHCM MCHblllCii
:-.lOTHOCTlI 6eTOH3 lIO CpaBUCIIHIO C nJ10T-
HOCTbIO cro n MaJlbIX 06pa3 ax, JIerqe If

.l lIWe yn.l0TlIHeMbrx IJpn Illl'bIKOBaHHIJ

3p IfHYIO. Do BTopoi'r, OCIIOBaHHoii Ha CTa-

TJfCflItleCKoi'r TeOpJIH IIPOQHOCTH, n I{PYU-
HLIX 06pa3u.ax 60nee BepOHTI-IO, lICM B

'J 4

-1c...

1,3
:t:::
QJ
::1

g- 1,2
8-
8-
f»"

1,1
QJ

1
I"t;:)

c:::>

QJ

 OJ9
c:::

5 7,07 10 15 20 25 30 'f0
DI1UHa pe5ep Kf:jooB 1 CM

PHC. 1. nepeBO HbleK03c1J4JHlI.HeHTbl no .u.aH-HblM 3apy6elKHblX UCCJIc.u.OBaTeJleii (c 19()''}UQ 1938 r.)

4\



MaJIbIX, rr051BJIeHHe pa3JIH1JHOrO po,na ,ne-

cpe.I\:TOB, CHIDKaIOmHX np01JHOCTb 06p.a3ua.
TIepBa51 rHrrOTe3a npH Bcen ee JIOrH1JHO-

CTIi He MOfJIa 06"bHCHHTb, n01JeMY B OIT!>I-

Tax r. EypxapIJ.a MeHee n.nOTHble 06pa3Ubl
«ceMepKH» OKa3aJIHCb rrp01JHee Ky6H OB
«lI.€CHTOK», HMeBlllHX 60JIblllYIO 06"beMHYIO
Maccy*. CTaTHCTH1JeCKaH TeOpH5I He CMorJIa
060HCHHTb 1Jpe3MepHoe CHH}KeHHe rrp01J-
HOCTH 6eTOHa rrpH rrepexo,ne OT MaJIOrO

06pa3ua K 60JIblliOMY (y B. feJIepa H

T. rbeHre B 1,4-1,8 pa3a).
B CB5I3H C 3THM n05IBHJIaCb TpeTb5I rH-

rrOTe3a, CYTb KOTOpOH TaKOBa: 3 cpeKT
060t'IMbI 3a C1JeT CHJI TpeHHH Me}K1!y rro-

BepxHocTHMH KOHTaKTa 06pa3ua H nJIHT

rrpecca OCJIa6eBaeT C YBeJIH1JeHHeM pa3-
Mepa 06pa3IJ.a, nO.3TOMY OH pa3pYlliaeTcH
npH MeHblllHX Hanp5DKeHH5IX. TpeTbH rHno-
Te3a TpaKTyeTC5I rro-pa3HoMY. HaH60JIee
qaCTO oCJIa6JIeHHe 3cpcpeKTa 060HMbl CB5I-
3bIBaIOT C YMeHbllleHHeM B.HHHHH5I CHJI Tpe-
HHH Ha 06pa3eu 60JIblllerO 06"beMa. EC,,'IH
0603Ha1JHTb Cpe1!Hee HanpH)KeHHe TpeHH5I

1Jepe3 CHJIa TpeHH5I T no nOBepxHocTH
a2 6YJJ;eT paBHa:

T = 't' a2 .

no MHeHHIO CTOpOHHHKOB TpeTbeII rHIIO-

Te3bI, T BJIH5IeT Ha BeCb 06"beM 06pa3IJ.a,
H Cpe1!HHH BeJIH1JHHa 3Toro BJIH5IHH5I:

T 't' a2 T
------ -

V as a

ECJIH npH3HaTb, liTO Be TJHqHHa He 32B  -

CHT OT pa3Mepa 06pa3IIa. C YBe.T:'C'ep:Ze .1

1!JIHHbl pe6pa Ky6a B.l :c;:: ::eCI:.1 -- 3:-=

YMeHbWaeTC5I.

>Ie 113 JIHTepaTypbI H3Be27PO, t::-o ?'-=\ :F2 2e
06'beMHOfi MaCCbI 6eTOHa sa 1-   ,", ::::'=-:('_
HaJIbHO H3MeRHeT ero rrpot!Po:::- Ha 5 ..

1J3

:0

1}2
<U
:;j
::r
::t

e-

f3...1) 1
fI)
<::)

CTOpOHHHKH TpeTbeH rHnOTe3bI, He OT-

pHIJ.aH npaBOMepHOCTH nepBOH H BTOpOH,
ClIHTaIOT ee rJIaBHOfr H pelllaIOIIJ.eH BO B,lIH-

HHHH MaClllTa6Horo cpaKTopa. I1cCJIeJJ;OBa-
HHH r. PIOIua [3] BbI3BaJIH 60JIblllOe COM-

HeHHe B npaBoMepHocTH TpeTbeH rHnOTe3bI.

OH YCTaHOBHJI, 1JTO B npoIJ.ecce HcnblTa-

HH5I Ha C}KaTHe 1!ecpopMHpYlOTC5I He TOJIbKO

06pa3IIbI, HO H onopHbIe no.n:YIllKH npecca,
KOTopbIe, nporH6aHCb, npHHHMalOT ccpepo-
06pa3HYlO cpOPMY. npHJIeraIOIIJ.He K 06pa3-
IJ.Y nOBepXHOCTH rrJIHT npH 3TOM paCT5IrH-
Ba!OTCH, YMeHblllalOT rrOBepXHOCTHoe TpeHHe
H CHH:iKaIOT .3cpcpeKT 060HMbI. qeM BbIllie

npOlfHOCTb 06pa3IJ.a, 1JeM 60JIbille ero pa3-

Mep H TOHbllie ITJIHTa npecca, TeM 60JIbllle
ee rrporH6 H TeM HHLKe nOJIY1JaeTC5I npe1!eJI

np01.II-IOCTH 06pa3ILa. ECJIH y,nJIHHeHH5I

onopHbIX nOBepXHOCTeH nJIHT npeBbIC5IT

pa3MepbI MaKCHMaJIbHO B03MOLKHoro none-

pelIHoro paClllHpeHH5I 6eTOHa, 06pa3eu
Boo6Il{e MOLKeT pa3PYlllHTbC5I OT paCKaJIbl 

n.! a.
- -
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Put, 2. KpHBaH Cpe,lI,HHX SHaqeHHA nepeBQ MN KQS4.>4JH H BTO 0(\ oT qe 'fBeaHh1M
 aHHb:!M(3«! 1955.--..1914 !,!,,,)

2

BaHHH. Kor.rra 3TH y,nJIHHeHH5I OTCYTCTBYlOT

(npH )KeCTKHX nJIHTaX), 9cpcpeKT 060HMbl
6y,n;eT MaKCHMaJIbHbIM, H Ky6HKOBa5I rrp01J-
HOrTb nepeCTaHeT 3aBHCeTb OT pa3MepOB
06pa3Qa.

TeH.n:eHILHH K YMeHbWeHHIO BeJIH1JHH ne-

peB01!HbIX K03cpcpHILHeHTOB C pOCTOM np01J_
HOCTH 6eTOHa (npH He1!OCTaT01JHOH )KeCT-
KOCTH OrrOpHbIX nJIHT) 6bIJIa OTMe1JeHa, B

qaCTHOCTH, B pa60Te HHCTHTYTa TeXHH1Je-

CKOrO KOHTpOJI5I B CTpOHTeJIbCTBe (r. By,na-
nelUT). 3TOT HHCTHTYT pa3pa60TaJI H npe,n-
JIO)KHJI ,nJI5I PC 279-63 ,nHcpcpepeHUHpOBaH-
HbIe 3Ha1JeHH5I nepeBo,nHbIX K03cpcpHUHeHTOB
(B 3aBHCHMOCTH OT np01JHOCTH 6eTOHa),
KOTopbie 6bIJIH npHHHTbl BnOCJIe,nCTBHH H
B rO'CT 10180-67. 3TH KO.3cpcpHUHeHTbl
06IlJ.eH3BeCTHbI. B HaIlleR CTpaHe 6bIJIH

npOBe1!eHbI MHOr01JHCJIeHHble HCCJIe,nOBaHH5I
no YTOlIHeHHIO rrepeBo,nHbIX K03cpcpHUHeH-
TaB 1!JIH 6eTOHOB pa3JIH1JHNX BH OB H

np01JHOCTH H H3Y1JeHbl cpaKTopbl, BJIH5IIOIl{He

Ha 3TH K03cpcpHILHeHTbI.
I-Ia pHC. 2 npHBe,neHbl pe3YJIbTaTbI 3THX

HCCJIe1!OBaHHH, a B TaOJIHue - cpe,nHHe
BeJIH1JHHbI nepeBo,nHbIX K03cpcpHUHeHToB OT

npOqIIOCTH 6eToHHbIX 06pa3ILO'B-Ky60B C

pe6pa HI .n:.J1HHOM 7, 07, 10, 20 H 30 C\1

K npOqHOCTH Ky6a-3TanoHa C pe6pa H
1!JIHHOH 15 CM no OTe1JeCTBeHHbIM 1!aHHbI:\J

3a 19.).)-1974 fJ [4. 5]. B Ta6.1Hue n-

!.:'"'C'  'J01":::-- ?  2OCL!09:'H  : KOTOpbIX BbI-
? = -=-:,:...

-

_: =? :-::':''':"2::::  03cp<pHUHeHTa
::----

=--:r:: ---y-:,? '::CLT8T01JHO BelIH-

.=:
- -

.:: ---
-

- '=:::-:-
-

J 06pa3uoB pa3-
- -

_

- :  --:::upx rrpH 9TOM,

-:""::--::- --:: -2::': ..:.e:. c -=-:::.'.:- :--":C:'J. He Bce 9TH

OibiTbl ':3.r
r

BnO.lpe J:OCTc3e.... :,1e pe3y.nb-

TaTbl, HO TaKHX OTHOCHTeJIbHO  .fa.l0 H Ha

cpe HHe3Ha1JeHH5I OHH He OK83anH BJIHH-

HH5I. n03TOMY OHH He HCKJII01JeHbl H3 no,n-

C1JeTa Cpe1!HHX apHcpMeTHtJeCKHX, TeM 60-

nee, lITO nOKa3aTeJIb TOlIHOCTH P 1!JI5I O -

pa3UOB Bcex pa3MepOB He npeBNCHn ,no-

nYCKaeMbIX 5°/0.
K.aK BH,nHO H3 TaOJIHUbl, onbITHble 3Ha-

1JeHHH nepeBOlIHblX K09cp<PHuHeHToB OJIH>Ke
K elUIHHue, 1JeM HopMaTHBHblfl 3HatJeHHH

CTaHlIapTOB. Cpe,nHHe 3HatJeHHH ex JIe)KaT

Ha rrJIaBHOH KpHBOH, ypaBHeHHe KOTOpOH
Bblpa)KaeTC5I B BH,ne ,npOOHO-JIHHeHHOH
cpYHKllHH:

10 - 0, 108 a

10,62-0,152a
r1!e a(}.

- nepeBolIHoH K03cpcpHUHeHT II.JI5I
Ky6a C pe6pa'fH .1..1HHOi'I a CM.

B rrponecce 8Ha.1 I3a HCCJIe1!OBaHHH Bbl-

HB.1eHO. QTO npOqHOCTb 6eToHa, po,n H co-

..1ep)K2!-! -e :2e  eHTa,BH,n H KpynHocTb

32:-:0.-::::::-2 ":5:, a TaK}Ke CKOpOCTb HarpY)Ke-
H"-q 001123UOB npH HcnbITaHHH Ha BeJIHt.IH-

P I :-:repeBO.1HbIX K03cpcpHI-U1eHTOB rrpaKTH-
r:recreH He BJIHHIOT. HeKOTopoe BJIHHHHe

OKa3bIBaIOT JIHlllb TaKHe TeXHOJIOrHtteC)cHe

cp aKTopbI, KaK no,nBH)KHOCTb CMeCH9 pe.
>KHMbI ynJIOTHeHHH H TBep,lJ: :aV} ot5p:a no  

aa=



TaK KaK onu MOrYT c,n:eJIaTb Heo.n:HopO.n:HOH
MaKpo_ H MHKPOCTPYKTYPY pa3HOBeJIHKHX
o6p a3n:eB.

. Dapa.n.1e.lbHoe HCI1bITaI-nre Ha pa3HbIX

npeccax 06pa3DOB-6JIH3HeUOB, H3rOTOBJIeH-
HbIX B MHororHe3n;OBbIX cpopMax, nOKa3a-
.TIO, GTO peIliaIOIlLHM cpaKTopOM, onpe.n:e-
JI5UOUUil\I BeJIlf[HIHY nepeBOJ;HOrO K03cpcpn-
UHeHTa, 51BJI5IeTC5I KOHCTPYKUH5I H TeXHH-

Y.JeCKoe COCT051HHe HcrrbITaTeJIbHOn M311IH-

HbI, B nepnyIO OY.Jepe.Jb )KeCTKOCTb CHlIOBOH
paMbI, BKJIIOY.Ja5I .lKeCTKOCTb onopHbIX nJIHT
hpecca.

TIepeBO,QHble K03<PcpHUHeHTbT lI.JI5I Ma.TIbTX
06pa3IJ;OB MorYT 6bITb HH)Ke H BbIIlie e.LLH-
HHUbI. HH.lKe e.n:HHHIJ.bI OHH 61'lIBaIOT Tor.n:a,
Kor.n:a .lKeCTKOCTb nJIHT He.n:OCTaTOIIHa JI.JI5I
6eTOHa lI.aHHOn MapKH l1JIH KOr,lLa BC.neJI.-
CTBHe H3Hoca pe3b60BbIX COe!UIHeHHn Clf-
JIOBa5I paMa nOTep5IJIa 6bIJIYIO )KeCTKOCTb.
BblIlie e.lU1HHIJ.bI OHH 6bIBaIOT, KOr,lLa npecc,
06JIaD;a5I )KeCTKOH nJIIIToj'I, nepeJI.aeT Ha-

rpY3KY Ha 06pa3eIJ. 3KCIJ.eHTpHqHO. MaJIble
06pa3QbI i60J1ee rqYBCTBHTeJIbHbI K 3KCQeH-

TpHQHTeTY, 1.leM 60J1bIlllle, n03ToMy OHM

pa3pymaIOTC5I npH MeHbIIIHX Hanp5I:/KeHHHX.
 K03cp<PHIJ.HeHTbIBbTllie e,lLHHnIJ.bI nOJIY

1
I3IOT-

C5I TaK)Ke npH HCl1bITaHHH 3TaJIOHHbIX H
He3TaJIOHHbIX 06pa3:U;OB Ha pa3HbIX npcc-
cax. DpH HOBOH MeTOJI.HKe orrpeJI.eJIeHH5I
onbITHbIX K03cpcpH:U;HeHTOB, npHH5ITOH B

rOCT 10180-74, nepeBO.D:HbIe K03<PCPHIUI-
eHTbI FbIllie eJI.HHH:U;bI 6YJI.YT nOJIY1:JaTbC5I

B rOCCTpoe CCCP

Y,lU( 693.5J6.5( ")

lI.OBOJI_bHO 1:JaCTO. D05ICHHM 3TO Ha npHMepe.
Ha npeJ(npH5ITIUI H3 O,ZU-Ioro 3aMp.ca

6eToHHoH CMeCH GbIJIa H3fOTOB.n:eHa Kpyn-
Ha napTH5I o6pa3QOB pa3HbIX pa3MepoB.
IIacTb H3 HHX 6bIJ1a HcnbITaHa Ha
HOBOM npecce neHnUHrcKoro 3aBOJI.a MOIlL-
HOCTbIO 300 TC C )KeCTKOH CfIJIOBOH paMon,
a qaCTb - Ha npecce 2rrr-250 C paMon,
IIOTep5IBillefI 6bIJIYIO :>KeCTKOCTb. Ha rrep-
BOM npecce 6bI.n:H rroyqeHbI: R 13 =::

=300 Krc/cM2 H Rto=306 Krc/cM2
. J1.JI5I

3Toro rrpecca nepeBoJI.HoM K03<pcpH:U;HeHT
a10 rrOJIyqHJIC5I paBHbIM: alO= 300/306 ==

=== 0,98. ,rrpH HcnbITaHHH Ha npecce
2nr-250 rrpen;eJIbI npoY.JHoCTH 06pa3IJ;CB-
6JIH3HeIJ:oB COCTaBHJIH: R IS =255 Krc/cM2 H
RlO =275 Krc/CM

2
. Do MeTOJU1Ke

fOCT 10180-74 Ha.n:o rrpOlJHOCTb 3TaJIO-
Ha, rrOJIyqeHHYIO Ha )KeCTKOM

npecce,

YlI.OB.rreTBOp51IOll1.eM TpeOOBaHfI5I f rOCT
8905-73, pa3lI.eJIHTb Ha rrpOQHOCTb He3Ta-
JIOHI-Ioro 06pa311a, HCIIbITaHHoro Ha rrpecce,
.D:JI5I KOToporo YCTaHaBJIHBaIOT rrepeBo HoH
K03<pcpHuHeHT. B JI.aHHOM npHMepe Ctw=
== 300/275 == 1,09, T. e. 60.:1bllle eJ(HHH bI
TaKHM oopa30M, HCCJIeJI.OBaHH5I He noJI.-

TBep,lLHJIH npaBOMepHOCTH TpeTbeH rHno-

Te3hI, B Heir MHoro lI.OnYll1.eHHH H crropHbIX
MeCT. CHJIbI TpeHH5I He MorYT ,lLeHCTBOBaTb
Ha BeCb 06DeM 06pa3:u;a-Ky6a; KaK nOKa-

3bIBaeT orrbIT, 3TH CHJIbI COBMeCTHO co

C)KHMaIOIlLHMH. YCHJIfI5IMH 06pa3YIOT paB-
HOlI.enCTBYIOIlLHe, HanpaBJIeHHbIe IIO,lL yrJIOM

() pa3B TH YAapHO TeXHOnOrHM npOM3BO CTBa
COOpHOrO  ene306eTOHa
M nOBblWeHHH KO'-leC BO

J1.JI5I 06eCrreQeHH5I rrr DO:0-0  2 3:-"7 

YJI.apHOll TeXHO..1IOrnII npOE3BO.JCTB2 C
-

op-
Horo )KeJIe306eTOHa II rrOBbIllieHH5I Ha .3TOH
OCHOBe 3CTeTHqeCKOro ypOBH5I CTp05Ill1.HXC5I
'3,lLaHHn H coopY)KeHHH, KaqeCTBa )KeJIe30-
6eTOHHbIX H3.n:eJIHH, 3KOHOMHQeCKOH 34>4>e-
KTHBHOCTH HX npOH3BO,lLCTBa roccTpoA
CCCP npHH5IJI nOCTaHOBJIeHHe 0 pa3BHTHlI

y.n:apHOH TeXHOJIOrHH npOH3BOJI.CTBa :>KeJIe-
300eTOHHbIX H3JI.eJIHH c ,nOBeJI.eHHeM K
1980 r. HX BbInycKa JI.O 8-100/0 o6mero
oODeMa rrpOH3BOLl.CTBa c60pHoro :>KeJIe30-
6eToHa.

ITIpH nO,nTOTOBKe rrpelI.JIOJKeHHH K npo-
eKT8M rOJ(OBbIX rocy.n:apCTBeHHbIx rrJIaqOB

pa3BHTHH HapO,ltHOrO X03HHcTBa CCCP B
HHX 6y YT BKJIIOQaTbCH np@,ZIJIO}KeHHH 0

3:,qe
....,

- --- -- -
: ... -: = :--

,
:r CO!03HbIM pec-

==
-

----: -=- -=.2-rSY B 1976-

73--79° OT rrepllMeTpa orropHoH rpaHH 06-
pa3:u;a K ero cpH3HQeCKOH OCH. EOKoBbIe
rpaHH rrOlJTH He HcrrbITbIBaIOT CHJI TpeHH5I
H, .n:e<popMHPY5ICb, npHHHMalOT OOqKOOO_
paJUYIO q)OPMY. B npH3M3X CpeJI.H5I5I 30Ha
Boo6:w:e He nOlI.Bep)KeHa ,lLenCTBHIO CH,,1J

TpeHH5I II pa3pYIliaeTCH npH HaJIHQHH
BepTHKaJIbHbIX TpelI HH pa3pbIBa.
ITIO-BHJ(HMOMY, OT TpeTbeM rHrrOTe3bI

CJIeD;yeT OTKa3aTbC5I, rrpH3HaB, QTO rJI8B-
Henun-IM <paKTOPOM, orrp e.n:eJI5IIOIUHM BeJIH-

qHHY rrepeBOlI.HhIX K03<P<PH:U;HeHTOB, 5IBJI5I-
eTC5I TeXHHQeCKa5I xapaKTepHCTHK8 npecca
H )KeCTKOCTb ero CHJIOBoA paMbI. HHor.na
OnpelI.E.neHHYIO pOJIb MorYT CbIrpaTb Tex-

Ho.norHQeCKHe cpaKTopbI, HO pOJIb HX MeHee

3IIa"4HTeJIbHa. JI.0 CHX nop He BbI5IBJIeHa
cTerreHb BJIH5IHH5I CTaTHCTHQeCKoro cpaKTO-
pa (CTaTHCTHQeCKa5I TeOpH5I npOqHOCTH
B. Ben6YJIJIa). J1.JI51 BbI5ICHeHH5I 3Toro
Borrpoca He06xOD;HMbI cne:U;HaJIbHble 3Kcne-
pI.IMeHTbI.
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3. MeTO.D:HKa HcnbITaHH5I oeToHHbIX oopa3qOB
Ha C)KaTHe. COOPHHK no.n: pe.n:aKqHeii E. r.
CKpaMTaeBa. M., rOCCTpoHH3.n:aT, 1963.

MHH3Hepro CCCP, MHHTpaHCCTpoIO
1\ IHHHecpTera3CTpoIO, MHHyrJIenpOMY
CCCP. }vlHHBO,lLX03Y CCCIP, MHHCeJIbX03Y
CCCP H lvlHHra3Y CCCP He06XOlI.BMO on-

pe.J€.rIIITb HOMeHKJ1aTYPY JKeJIe300eTOHHblX
T-'3J:e.1Hll, H3rOTOBJI5IeMbIX no YlI.apHOH Tex-
Ho.'!orHH, lI.JI5I npoeKTOB 3JI.aHHH II coopy-
)KeHHH npOMblillJIeHHOrO, 3HepreTH1:JeCKOrO,

TpaHcrropTHoro, lliaXTHoro, MeJI HopaTHBHO-
ra II cenbCKOX03HHCTBeHHoro Ha3HaQeHHH,

B o(5rqeA CJIO)KHOCTH oY.:LeT C;JOH3 p e.J.eRO
6 I(

( )
21,65 MJIH. M3

. Pacrrpe.n:eJIeHHe no rO.1a .f P51TH- 0 eCnelJHTb pa3pauOTKY KOppCKTHPOBKYJIeTKH .n:aeTC5I MHHHcTepcTBa IH H COBeTa IH MH-
H YT'Bep TTHTb B 1976-1977 rr. BapHaHTbI P a-

HHCTPOB (rocCTp05IMH) COI03HbIX pecny(').lHK. ,J.J.,

60QHX QepTe)Ken 9THX II3.neJudi, a T8K)KeI TeXHOJIOrHqeCKoe oOOPY)\OBaHHe nocl'aBJUrel'-
BHecTH COOTBeTCTBYIO He .IIOnOJlHeH E! II U

Cfl MHHCTpoi1: opMalIIeM.
· BKJIIOqaJI OO'beMbI npOH3BO.n;CTBa no yp,apHo- H3,lHIBaeMbIe HMH K3T3JIOrH Hs.n;eJIHH.
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MHHnpoMCTpot1 CCCP
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COBeT MUHUCTPOB PC<I:>Cp2
MHHTpaHCCTpoAt
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2,0
-,0
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YnpaB eHHe HayqHO-HCC e OBaTe bCKHX
pa60T H HOBol! TeXHHKH, OT e TnnOBoro

npoeKTHpOBaHHH H opraHH38UHll npoeKTHO-
1I3bICKaTeJIbCKHX pa60T If rJIaBnpOMCTpOH-
npoeKT fOCCTpOH CICC POKa}KYT Heo6xo-

.lUfMYIO nOMOIII.b pa3pa6oTqHKaM paOOQIfX
IJepTe}KeH H  OnOJIHeHIfHK KaTaJIOraM H3-
 e H:ii.

rocrpa)I{ aHCTpOH H rOCCTpOH COI03HbIX

pecnYOJIHK onpeJ{eJI5IT HOMeHK aTYPY)f{e-

oI1e306eTOHHbIX H3.D;e H}I, H3rOTOBJHleMbIX no

y apHoftTeXHo orH  JIHnpoeKTOB Kpyn-
HOnaHeJIbHbIX }KH bIX J{OMOB H 06ll{eCTBeH-

HbIX 3J{aHHH, ooeCneqaT pa3paOOTKY H YT-

Bep 5ITB ,1976-1977 ff. BapHaHTbI pa6o-
QIIX qepTe}KeH 3THX npoeKToB.

YnpaB eHHe HayqHO-HCCJIe OB8Te bcKllx

pa60T If HOBOH TeXHHKH IrOCCTpOH CCIC,P,
MHHCTpOH ICCCP HrJIaBMOCnpoMcTpoHMa-
TepHa bInpH MocrOpHCnOJIKOMe ooeCneqaT
Heo6xo.D;llMoe yqaCTHe COOTBeTCTBeHHO
HI1H>KEa fOCCTp05I CCC,P, TpecTa Opr-
TexcTpoH MHHCTp05I JIaTCCP H I\oHcTpYK-
TOpcKo-TexHO OrHGeCKOrO 6IOpO Mocopr-
cTpoHMaTepHaJI9B B pa60Te opraHH33luIl':i
MHHCTpoH opMaIlIa:
no npoBe eHlnoBO II KBapTaJIe 1976 r.

KOHTponbHux ncnWTaHIIH 3KcnnyaTHpye-
l\IbIX y apHblxCTO.TIOB II y.rr.aPHo-BH6paIUI-

OI-IHbIX pe30H8HcHbIX I\IallIHH;

no pCl3pa60TKe B I I I KBapTa.1e 1976 r.

pa60lJHX tIepTemerI y.rr.aPHbIX CTO.10B II

y.n.aplIo-BII6pal{IIOIlHbIX  laW1IH C YL!eTO .:

pe3YJIbTaTOB KOHTpO.lbHbI'\ !ICnbIT2:I i
I :

no pa3pa6oTl\.e B I ';:3 a ['"'"8 '( 19--

Y.lI.K ti66. 7.035.51

Ha BAHX

npoeKTOB THnOBbIX TeXHOJIOrHtIeCKHX JIHHHH
no npOH3Bo.n.CTBY )KeJIe300eTOHHbIX H3J1.e-
JIHH no YJ1.apHoft H y.rr.apHO-BHopaUHOHHOH
TeXHo orHH;
no H3rOTOB.:1eHHIO BIll KBapTa.ne 1977 r.

nepBOH npOMbIIlIJIeHHOH cepHH KOMnJIeKTOB

oOoPY"QoBaHHH c y.n.apHbIMII CTOJIaMH H op-

raHH3al{HH c 1978 r. cepHt'IHoro npOH3BO,.1.-
CTBa KOMnJIeKTOB 060py oBaHH5I c Y"Qap-
nLI.\HI H Y TJ,apnG--BH6paUHoHHbIMII CTO.:I3 vlJl.

OT eJITHnOBoro npoeKTHpoBaHHH H op-
raH113al{HH npoeKTHo-H3bICKaTeJIbCIU1X pa-
OOT II rJIaBnpOMCTpOHnpoeKT fOCCTpOH
CC,C,P 11 rOcrpa}K"QaHCTp05I .rr.O )I{eH nepe-
lI.aTb 1\'lHHCTpOH"QopMaIlIY BIll KBapTaJIe
1976 r. opneHTHpOBO'1HYIO HOMeHKJIaTYPY
OCHOBHbIX BH"QOB )KeJIe306eToHHbIX H3lI.e-

.11111, n3fOTOBJI5Ie lbIX no y,rr,apnOH TCXHO:IO-

fnIl, a TaKMe qepTe)KH H3D.eJIHiI-npC"QCTa-
BIlTe.nerr, He06xo"QHMble D. H npoeKTHpo-
BaBHH THrrOBUX TeXHOJIOrHqeCKHX JIllHHA
no HX rrpOE3BOACTBY.

AhIIICTpOIO CCC.p He06xo"QHMO 06ecne-
qHTb pa3paOOTKY CHJIaMH rnl1-6 H TpeCT8
OprTCXCTpoil 1\1rlI-:lCTpOH JIaTCCP H YTBCP-
,lJ;HTb B '1976 1'977 rr. npoeKTbI u.eXOB Ii

TeXHo.nOfntIeCKYIO ,lJ;OI<YI\feHTal{HIO Ha npo-

II3BO,LLCTBO Hej\leTa.J1.1IltICCKHX cpOP}l ,J,lH

y.aapHOH TeXHOJlOfHH, a CHJI3MH nOJI,Be.rr.OM-

CTBeHHbIX  lnHIICTcpCTBY opfaHII3aUIiI i c

yqaCTIIe I HIlI I)KEa foccrpo51 CCCP-r

UHIIII3TI fKr.l:':..:....a r- -;..::.  
06ecrL1..I!=  n 5- 2. _ _
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CeT aT  3neKTpOHarpeBaTenb

I-II/IH E pa3pa60Ta CeTlJaTbIii 3JIeI{T-

pOHarpeBaTe b JI.JI5I 3 eKTpOTepMoo6pa-
60TIGI 6eTOHa, KOTOpbIH COCTOHT H3 OT-

"QeJIbHbIX no ocTKaHbIX CTaHD:apTHbIX ce-

TOK H3 CTa H(JIYtIllie HeplliaBeIOIl!eH),  a-
TYHH H HMe.rr.H IIlHpHHOH OT 10 J1.0 15 CM,

pa3MeIllaeMbIX Me>K,D;Y "QBYM5I C 05IMHTep-

MOCTOHKOH 3JIeKTpOH30 HUHH (HanpHMep,
113 ac6eCTOBoiI TKaHH, CTeKJIOTKaHH).

COe,lJ;HHeHHble Mem,lJ;Y C060H no JIIo60ii

cxeMe ceTKII IIPII nOll,KJIID4C1Unr K 3JleKT-

pHlJ.eCKOH ll.eIIli IIarpeBaIOTCH 3a ClJ.eT HX

aKTHBHOfO corrpOTHBJIeHfl5I 3JIeKTpHQeCKOMY

TOKY, a BbI"QeJIHIOliLeeCH Ten oncpe.aaeTCH

6eTOHY nporpeB3eMOH KOHCTPYKl{lII1. CeT-
qaTWe 3JIeKTpOHarpeBaTeJIH OTJIHqaIOTCH

npOCTOTOii H3rOTOBJIeHHH II HaLle}KHOCTbIO

B pa60Te.

44

3JleKTpOo6urpCB 6eTOHa C 1I0\IOW.bJO ceT-

lIaTLIX .3JIeKTpOHarpeBaTeJlei1 rr03BO.lj{ T

TOtIHO perYJI.HpOB3Tb PC}KH.\1 TeIIJIOBOI i 06-

pa60TKII, ero aBTOMaTH3aUJlIO II y.TIYY:ill:ll T

caHIITapHo-rHTHeHIFlecKHe yc.noBH51 TPY-Ia.

CeTQaTbIe 3JIeKTpOHarpeB8Te3\H peKo leH-

J-LyeTcH npHMeH5ITb npH H3rOTOB.1eHHli

cpOpM H onaJly60K, npe.aHa3HaQeHHbIX .1.1H

TenJIOBOii 06pa60TKH )KeJIe306eToHHbIX
1I3"QeJIIIii 11 KOHCTPYKl{HH TO.TIll1.I1HOiI .10

150 I\U..1 - npM 011HOCTOPOHH(!M rrporpeBe II

 o400 M.M - npn "QBYXCTopoHHe 1 nporpe-
Be, 3 TalIOKe ,l1)1H nepncpepnfrHoro ooorpc-
Ba 6eToH3 B M (]C{"1IBHhl '( hOHCTPYKll.Bs:IX.

C eT1..IaTble 3 eh.TpOHarpeB aTe.1II AbiJIII

npIllVIeHeHbI B rpeIOilUIX ona.lv6K3X npn

B03Be.aeHTIl! MOHO,TIIITI-IbIX 6eTOHHbIX nepc-

npII p33pa60TKe Ii OCYll1.eCTB eHHHKOM-
IlJIeI{Ca Mep no opraHH3all.HH npOH3BO"QCTB£i
iKe.TJ:C306eTOHHbIX I13.n.eJlHiI no y.n:apHofi
TeXHOJIOrHII Y1..IeCTb, GTO MHH.3JIeKTpOTex-
npOM 06eCneqHBaeT nOCTaBKY CTpOHTeJIb-
HbIM MHHHCTepCTBaM Ii Be.n:OMCTBaM 3 eKT-

po.n:BHraTeJIeH THna AOC2-61-8 (rrpOIf3BOJ{-
CTBa 51 pOCJIaBCKOro 3JIeKTpOMaIllHHOCTpO-
HTe..TIbHOrO 38Bo.n:a) , HeOOXO.lJ.HMbIX D:JI5I

KOYlfI.ncKTaIUI.H ,y,n3pIIbIx CTO.TIOB, a MHH-

cTpoi1MaTepHaJIbI CICCP - npOH3BoJI.CTBO
ll.BeTHbIX II 6eJIbIX ll.eMeHTOB, COOTBeTCTBY-
IOll1.HX rOICT 15825-70 If fOCT 965-66,
B Ko.J1H4eCTBax, Heo6xoJUIMbIX )J,JIH BblfIOJI-

nCHlUI 3a"QaHHH.

YnpaB eHHIO Hayq II0 - IICC eD.0BaTe.JIbCK I r x

pa60T H HOBOH TeXHHKH ,rOCCTpOH CCCP
He06xo HMO npe"QYCMaTpHBaTb B nJl3HaX

IIa 19'77 H noc e.aYIOI..LtHerO,[(bI npOBe.n:eHHe

IIaYlJ.HbIX IfCCJIe"QoBaHllH H 3KcnepuMeHToB,
H8npaBJIeHHbIX Ha "Qa.nbHeHllIee cOBepilleH-
CTBOB3IIlIe II pa3BHTHe y.rr.apHoiI TeXHO.n.o-

rlUl rrpOH3BO,lJ,CTBa C60PHbIX )KeJIe306eToH-
HbIX H3"Qe HfL

OTJ1.eJI HaY1..IHO-TeXHHIJeCKOfr IIHcpopMa-
ll.HH II II3"QaHHH rOCCTp05I CCCP 06ecne-
qHT BblnycK B 1976-1977 rr. KHHoqHI,,1JbMa,
a COBMeCTHO C OT"QeJIOM cTpOHTeJlbHOH
IIH.ILYCTPHH, KOHCTpYKl{Hir II HOBbIX MaTepa-
2.10B 11 YnDaB.leHJ e:\1 H3Y4HO-IICC.1eJI.OBa-J .

:c-.-:: :-:: X...,.=. :J"'-. YOBOrI TeXHIIKH roc-
-- - r- rJ .3 \-e"T" 3KCn031Il{lIIO 1I

-

-=. B.J,I-IX CCCP no

:- a :r npII.\IeHeHH5I )l{e-

3fOTOB\l15IeMbIX no\

y.=.. J  .Li'i :- e:-..: .- '):- _ 7

KpbIT::li )KII.TIOrO ;:J.o.\la B r. CVp5I3IIHO Moc-
KOBCKOII 06 1J., IIepeKpbITHH npoMbIlli eHIIblx
3.J2HUII B tf1eHHHfpa.n:e; .rr. 5I rrporpeBa MO-

HO.1IiTHbIX KOHCTPYKUHH Ha cTpoHTe bcTBe

Ka icKoroaBT03aBO,Qa, a TaK)Ke npH H3fO-

TOB TIeHHH me.JIE;306eToHHbIX H3.ueJIll}I B

Tep:\1ocpopMax Ha 33Bo.rr.ax c6opHoro )KeJIe-

306eTOHa B MHHcKe II KyiI6bIllieBe.
3aTpaTbI Ha TenJIOBYIO 06pa60TKY 1 M3

oe1 OIl a 13 33B0D.CKHX YCJIOBIIHX CHHmeHbI

(110 cpaBIIeHlI10 C naponporpeBoM) Ha 0,3-

1 p. II Bel 2-3,5 p. B IIoCTpOerII-IbIX YCJIO-
THI5IX.

no BonpocaM IHle,lJ,peHIHI 06paI.U.dTbC'I1

no aJl.pecy:
t 09389, MocKBa, 2-SI HHcTHTyrcKaSl YJI.,

JJ.. 6, H 11 11)1<.6 6lOpO BHeJ!peHJ1 
H 11 11)1(6.
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Tpy6"1QTO-CTep>KHeBble M yronKoBO-CTep>KHeBble

3neKTpOHarpeSaTenM

Pa3pa60T3HbJ 1'PYUI:!a1'O-C1'Cpn<I1CBbIe II

yrOJIKOBO-CTepLKHeBble .3JIeKTpOI-I arpen3TeJIn

JLJI5I TerrJIOBOH 06pa601'KH :iKeJIe306eTOHHbIX
H3.neJIHH H KOHCTpYK HHMeTOJLOM KOHTaKT-
Horo .9JIeKTpOo60rpeBa.
3JIeKTpOHarpeBaTeJIH npe.nCTaBJUIIOT CO-

60H CTep:iKHeBbIe rrpOBO.ll.HHKH H3 CTaJIH.

npOBO.nHHKH rrOMeIl{aIOT BHYTPb C1'aJIbHOII

Tpy6w, npHBapeHHoA K MeTBJIJIHqeCKOfi

orr8.ny6Ke, lIJIH B nOJIOCTb, 06pa30naHHYIO
MeTa",1JIH'IeCKJJM JIHCTOM OlI3J1y6KII (q)OP-
MLI) H fIOJIKaMH paBJIo6oKOro yrOJIKa, TIpn-
BapeHHoro K 3TOMY JIHCTY. C fep/KeRb nB-

JI.e:iKHO 3.nCKTpOH30JIHpyeTcH 01' Tpy6hI (II.:JII
yrOJIKa).  )JIeKTpOH30J[HTOP M JLOJIlli('H
6LITb ac6eCTOBblii I1JHYP, nponHTaHHblfr
CMeCbIO H3 orHeynopnoiI rJIlHJbI, uraMOTHoi"r
nbIJIH H RUI.lI.Koro C1'CKJI3.

DpH no.rr.KJIlOqeHHH K .9JIeK1'pHQeCKOH  e-
TIU rrepeMeHH:OrO TOKa TOKonpOBO 5IIlUliI
CTepLKeHb HarpeBaeTCH 3a CIIeT aKTHBHoro

3JIeKTpOCorrpOTHBJIeHHH H OJLHOBpeMeHHo C

.91'HM HarpeBaeTCH Tpy6a (yrOJIOK), Terrno
01' KOTOpOH nepe.naeTC5I cpopMe H If3)J,enHlO.

rIpHMeHeHHe TaKHX HarpeBaTeJIeii n03BO-

 HeTTOIIHee perYJIHpOBaTb If nOJIHOCTbID

aBTOMaTIf3HpOB3Tb pejKHM TenJIOBOH o6pa-
60TIO! 6eTor-ra, a TaKjKe YJIYIIwaTb  aHH"
1'apHO-f!IrHeHHQeCKHe YCJIOBH5I TpYJLa.

Dpe.J.larae\lble 3.TIeK1'pOHarpeB3Te.JIH xa-

paKTepIl3) lOrC? npOC1'OTOA H3rOTOBJIeHHH

KOHCTPYK Ft'
.-

BbliO.1HHIOTCH lI3 He)J,e<}>H-
 HTHbIX \laTc:-' 2..---_ OHH O1'JUlllaIOTC51
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-

-:: : 
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!"""  OUHOC1'bIO, no-
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CpOKO 1 C 1\")K6bI.

ICTep)KHeBble .9JIeh.rpOHarpe3 a -e..-:
-

-::' "\-

MCHlI.yeTC5I npHMeHHTb npn H3rOTOB -t :-u

CT3.TIbHbIX On3JIy.6oK (cpOpM), npeJ{H33-
HaIIeHHLIX L(JI5I TeI1JIOBOH 06paGOTKH }I{eJIe-

306eTOHHWX H3.rr.eJIHH H KOHC1'PYK HHTOJI-

 HHOH]1.0 150 MM npli O)J,HOCTopOHHel\1
nporpeBe H ,QO 400 MM npH ]1.BYXCTopoHHeM
rrporpeBe, a TaK)Ke ,QJIH rrepHcpepHHHoro
060rpeBa 6eToHa B KOHCTPYK HHX60nblllefI
TOJIIIUJHhI ylx MO)f{HO npHMeHHTb .D:JIH

IiPH npHMeneHIfJl TpyGqaTbI\: II yrOJ1KOp.o-

CTep:iKHeBblx 3.7IeKTpOHarpeBaTeJIei'r».
CTepJKHeBbIe .9.1eI\:TpOHarpeBa1'eJIH HC-

IIOJIb30B3JIH B rpeIOUl.Hx cpopMax npH H3-

rOTOBJIeHHH H3]1.eJIHll Ha CTeHJI.ax B TpeCTe

qeperroBe MeT3JIJIyprcTpoaH np" H3rOTOB-

.TreHHH C60pHbIX .9JIe leHTOBCHJ10COB Ha no-

JIHrOne B TpecTe KycTaHaH3.1eBaTopcTpoir.

2
Z---I
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CTep1KlleBble 3J1eKTpOHarpeBaTeJIH
a - TpYOQaThli1; 6 - yrOJl'KOBbIi-i; 1 - MeT3J1.nIIqecI":HI i ,CTep)KeHI); 2 - MeT3J1JIUtIeCKa5I TPY.
6a; 3 - .9.neKT.pOH3.0.JI5II!.HoHHbIemaii6bI;4-no.TI.Jl.OIIrp.eIOI.I!.erO II1,IITa; 5 - Ten.noH30JIJlLl.HH;6 - CnapOlJIH")Ii1 mOB; 7 - paBHo6oKHfJ: yroJloK

06opy.rr.OBaHIf5I rpeIOllI.HX CTeHJJ,OB, TenJIO-

BbIX KaMep pa3JIHllHOrO THna (SIMHbIX,
Il.LeJIeBbIX, TYHHeJIbHbIX Ii J{p.).
HI1H)KE COBMeCTHO C EB HHI1)I(E

P33pa60TaJI «PeKOMeHJLaUHH no 9JIeKTpO-
-:-  \006pa6oTKe C60PHbIX H MOHOJIHTHbIX

"-- -c  ('I(jeTOHHbI,,{ KOITCTpYT<l(uii II H3JteJIHH

3aTpaTH Ha TepMo06pa60TKY (no cpaB-
I-IeHHIO C rraponporpeBoM) 1 M

3 6eTona
ObIJIH CHH:iKeHbI C 2,2 )to 1,7-2 p.
no BonpocaM BHe)l.peHHSI 06pall.{aTbcSI

no a)l.pecy: 109389, MocKBa, 2-SI I1HcTHTYT-
CKaSi YJI., J1.. 6, HI111)1(6 H 61Opo BHe.n.pe-
HHH H"")I(6.

VIII BCECOI03HA5I KOH<I>EPEHLlH5I no EETOH Ii /f\EJ1E306ETOHY

B ceHTSl6pe-OKTSl6pe 1977 r. B XapbKoBe COCTOHTCSI VII I Bee-

COlO3HaSi HaYQHO-npaKTHIIecKaSl KOH$epeHIJ,HSI no nOBbllIIeHHIO 3cp"
 eKTHBHoCTH" KdqecTBa 6eToHa H lKe e306eToHa. C03)1.aH opra-
Inf3al HOHHLIH: KOMHTeT no)l. npe,II.Ce)l.aTeJIbCTBOM 3aM. ope)l.ce)l.a-
TeJISI rOCCTpOSI CCCP, npe)l.CeJl.aTeJUI l(n HTO CTpOHHII,II.YCTPH"
KaHJI.. TeXH. HaYK H. Ii. I1Il eHKo

B np.orpaMMc pa60Tbi Kon4>epeHu.H" npe}tycMaTpuBClloTcn ,lI,0"
KJIa)J,bl BeJl.YU\l1X CneIJ,HaJIHCTOB H yqeHblx oTpaC "no pa3BHTJHO
6eToHa H :>KeJIe306eToHa B to-ii H l1-ii nSlTH"TIeTKaX, 00 BonpocaM

HaYQHO-TeXHHqeCKOrO nporpecca lKeJIe306eToHa H 3a)l.aQaM HaYQ-
HblX opraHH3aIJ.Hii, no npo6JIeMaM TeXHOJIOfH" 6eToHoB, SKOHO-

MHKe H JJ.pyrHM BonpocaM.

Ha KOH$epenIJ,"H 6YJI.YT pa60TaTb TPH CeKlJ.HH:

 I) 6eTollbl H MaTCpH3J1bl .lI.JlR JlX H3rOTOBJleHUSI;

6) CoopHble H \fOHOJIHTHble 1KeJIe300eToHHble KOHCTPYKl(HH
(TeopHH. np oehTHpOBaHJIe H npHMeHeHHe);

B) Te\.HO.1onUI C60pHblX 11 MOHOJIHTHblX .iKeJIe306eTOHHbIX KOH-

crpYhUHH.

"HcpOP HPYHcneUHanHCTOB OTpacnH 0 HanpaBneHHH pa60TW
KOHqJepeHI..(HIf, oprhOMHTeT npe,ll.JIaraeT BceM 1KeJIalO,Il(HM "MelO-
ll.(lnl HOBbie opHrUHaJIbHble npe)J.JIO.iKeHHSI KaK B 06J1aCTH HaY1IIIO-
Hcc.le;I,OBare.lb{:hHX pa3pa60TOK, TaK H B npaKTHlJeCKHX )l.OCTH.iKe-
HHSlX, npHCbI laTb HX ,lJ,JISI HCnOJIb30BaHHSI npH nO)J.rOTOBKe OJIe..

HapHWX H ceKUHOHHWX AOKJIa)l.OB H pa3pa6oTKe npoeKTa peKO-
MeH,lJ,al.{Hll KOH(jJepeHIJ.HH.

CpOK npe)J.CTaBJleHHSI MaTepUaJIOB He n03AHce 1 SlHBapSi 1977 f.
R aJI.pec Lln HTO CTPOHHH,lJ,YCTPHH (106003t ,MocKBa, (KapeTllblii
PSlJ(,  OM10).

OVfKOMHTET
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HaM nHWyr

HH)I(. B. B. YCblHHH (rpen OprrexcrpOH fnaSKY36accrpOR)

CMCTeMa ynpaBneHMSI 3neKTpoMarHMTHbiM BeHTMneM
"PM nOAa eTennoHocMTenQ
B arperaTbi nepM M ec  Ae cTBMSI

B TeXHOJIOrHtIeCKOM npOILecce H3rOTOB-
 'eHJHI LKeJIe306eTOHHbIX H3.QeJI!n'i HaH60JTee
.QJIHT€JILHOH 5IBJI5IeTC5I TepMOBJIaLKHOCTHa5I
06pa6oTKa C HCrrOJIb30BaHHeM B KaqeCTBe

TenJlOHOCHTeJI5I napa HH3Koro ,QaBfleHH5I.
,lJ,JI5I 06eCneqeHH5I HOpMaJIbHOro npO.Te-KaHH5I npOIL ccafI H3.MeHeHH5I TeMI1epaTYP-

Horo pe./KHMa. BO BpeMeHH HCnOJIb3YIOT
nporpaMMHble aB!'fOMaTHqeC1Ule perYJIffTO-
pbI, r):(e perYJIHpOBaHHe 3a,rr,aHHoro TeMne-

paTypHoro pe.IKHMa OCYIIJ.eCTBJISIeTC5I OT

 2
k' .

: -rJ
; 8

L

i.__ _ .':L-  -I

BO COCTOHT H3 JJ:BYX 3JIeKTpOMarHHToB,
pa60TaeT OT ceTH nOCT05IHHOro TOKa
220 B H pa3BHBaeT T5IrOBOe YCU.,llie
1 0 Krc.

OrrbIT 3KCrrJIY3TaILHH JJ:aHHoH CfICTeMbI
3BTOM3THQeCKoro ynpaB.n:eHH5I nOK33aJI,
lITO H3!160.JIee c.JIa6bIM ee 3BeH0[\1 5I.BJISIeTCH
CHcTervra 6,,70K-KOHT3KTOB 3JIeKTpOMarHHT-
Horo rrpHBO.Qa. TeMnepaTypa B Q6"beKTe
pery.rrHpOB3HH5I llaCTO H3MeH5IeTCH. B MO-
MeHT p33MWKaHH5I KOHTaKTOB Ha HHX no-
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T;Jac a napoII;JoBoia; 8 _ IIeprjJ0PH;JO-
BaHHaH Tpy6HaH pa3B0 Ka

nporpaMMbI, no  aIOIIJ.eH KOMaHJ1.bI Ha HC-
nOJIHHTeJlbHbIH MexaHH3M, YCTaHOBJIeHHbIH
Ha

Tpacce rraponpOBo,n:a.
B KalleCTBe HcnOflHHTeJIbHOro MexaHH3Ma

Ha rrpe.QnpH5ITH5IX C60pHOfO  e e306eTOHa
npUMeH5IIOT CaJIbHfIKOBbIH BeHTHJIb
15KQ8776p C 3JIeKTpOMarHHTHbIM npHBO,QOM
9B-3, cHa6./KeHHbIM CHCTeMOH JJ:HCTaHI1.HOH-
Horo 3JIeKTpHqeCKoro ynpaBJIeHH5I. I1pfI-

5IBJI5IeTCH HCKpOBa5I J1.yra H OHH nOJ1.ropa-lOT. T5IfOBOe J.:,.CHJIHe oCJI36eBaeT, npOHCXO-
.QHT He01UIOKpaTHoe BKJIIOQeHHe KaTYIIleK,B pe3YJIbTaTe Qero OHH nOCT05IHHO Haxo-
.lL5ITCSI no.n: Hanp5I.lKeHHeM. 06MOTKH Ka-
TYIIleK HHTeHCHBHO HarpeBaIOTCSI, npOHCXO-
,n:UT QaCTHQHbII1 npo60H H30JI5IlJ,HH, KaTYIII-Ka npIl6.n.IUKaeTC5I K

KOPOTK03aMKHYTOMY
BHTKY H MrHOBeHHO cropaeT. HaJIHQHe

HH,n:YKTHBHOH HarpY3KH 3JIeKTpOnpHBOJ1.8
eru:e 60.nee oc.nO./KH5IeT pa60TY 3TOM CHC-
TeMbI.

fIpOH3BOJ1.CTBeHHble YCJIOBH5I (nOBbIIIleH-HaH BJIa:iKHOCTb, a6pa3HBHa5I nbIJIb Ii T. .n:.)C03,n:aIOT JJ:orrOJIHHTeJIbHble TPy.n:HOCTH B
3KCrrJIyaTaILHH 3JIeKTpOMarHHTHoro nprr-
Bo,n:a.

Ha pHCYHKe rrpe CTaBJIeHa pa3pa6oTaH-Ha5I aBTopOM CTPYKTypHaH cxeMa CHCTeMbI
6eCKOHTaKTHoro yrrpaBJIeHHH 3JIeKTpOMar-HHTHbIM BeHTHJIeM.
ICHCTeMa ynpaB.neHH5I pa60TaeT CJIe,lJ,YIO-ru:HM 06pa30M. TeMnepaTypa B 06"beKTe

perYJIHpOBaHH5I H3MepHeTC5I CrreILHaJ1bHbIM
qYBCTBHTeJIbHbIM .QaTQHKOM, KOTOpbIH npe-
06pa3yeT ee B rrponOPILHOHaJIbHOe lI3Me-
HeHRe conpOTHBJIeHH5I H cpaBHHBaeT C Be-

JIUQHJ:fOtI 3a.n:aTQHKa rrporpaMMHoro perYJl5I-
Topa B cpa30QYBCTBHTeJIbHOM YCHJIHTeJIe.
TIpH HapYilleHHH paBeHCTBa 3THX BeJI.IflIHH
nOF.BJIHeTCH CHrHaJI paCCOrJIaCOBaHH5I.
Cpa6aTbIBaeT O,rr,HO H3 peJIe 6JIOKa, KOTO-
poe KOMMYTHpyeT I1.enb nUTaHfI5I O.QHOH lI3
KaTYIIleK 3JIeKTpOMarHHTHoro npHBO.l1.a.
OJ1.HOBpe: VleHHO nOJ1.3eTC5I CHrHaJI ynpaBJIe-
HH5I Ha 6eCKOHTaKTHbIH THpHCTOpHbIH
KJIIOQ, KOTOpblfI CPopMIipyeT HMnYJIbCHbIH
CHrHaJI ynpaBJIeHH5I KaTymKoH C lJ;JUITe.lIb-
HOCTbIO rrOp5I,lJ,Ka 1 C H rro.n:aeT ero llepe3
nOjJTOTOBHTe.lIbHble ILenu 6.;'IoKa Ha O,LrHY!'3 Kc... P
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=:. -:.. ..- --::.-reHH5I nHTaHH5I
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-=r '-:"C-1! e BeHTH.H5I,
pery.nHpYIOUlero ITO.12. yTen.-OHOCHTe.llH B

npOrrapOQHYIO KaMepy-.
D;aHHa5I CHCTeMa ynpaBJIeHH5I npOCTa no

KOHCTPYKIl,H.Ii, HaJ1.e}KHa B pa60Te, y.n:06Ha
B TeXHHQeCI\:01\.f 06CJIY)KHBaHHH. THPHCTOPbIKY-201, HCrrOJIb3yeMble B cxeMe, He HMeIOT
JIIIMHTHpoBaHHoro CpOK3 crrY}KObI H npaK-
THQeCI\:H He Tpe6YIOT 06CJlY}KHBaHH5I B rrpo-
uecce 3KCTI.1yaTaU:IHI.

C ICTe:.!a ::::paB.1eH!IH 3.rreKTpOMarHHT-
HbL\ -::;

e"-:T ::::e \I np!I reH5IeTC5I H a 33BO.Qe
 !\5F-3 TpecTa «CTPOHHH,QYCTPH5I» (HOBO-
-:'.3:.Ie-T

.K )-

-: -........ .

H3 aHOB CTpaHax CaB

q e m e JI b IC K H H E. COe,ll,HHeHHe H pe-
MOHT 6eToHHblX KOHCTPYKI..\HH C nOMOll(bIO

aITOKCM,ll,HbIX CMOJI. Bapma.Ba, 1976.
B KIHHre H3JIO)KeHbI rrpaoKT'HqeCKHe CBe-

 e'HH5I no CKJIeUBaHHIO 6eToHa 3rrOK'CH,:J:-
HbIMH 'CiMOJIaMH. TIOD:'P06HO IpaccMaTpHBa-
IOTC5I: IOBoHcTBa ITIOJIbC.KHX 3nOKCH. HbIX
CMOJI, TeXHOJIOrH5I C,KJIeIJIBa'HH5I 6eToHa,
pe:\-10HT nOBpeM.n;eHHbIX 6eToHHbIX KOHCT-
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PYKILHH nYTeM 3anOJIHeHH5I Tpeu.uIH :: 2e-
cpeKToB 3ITOKCHJI:iHbIMH C'MOJIaI\UI, 3bI.:J0 -:re-
HHe ,coeJ(HHeHHll 'C60'pHbIX 3.1e:\!e:::- B C
rrOl\f-Oru:bIO 3rrOKiCHiLI:HbIX 'C:VIOJI, a T a Kj-I\:e
YCHJleHHe 6eTOIHHbIX !J\:OHCTPYKU=u"r fIYTeM
rrp,HKJIeHBalHHH 6eTOH2. H CTa l !K :YllI.eCT-
B'YIOIIJ.H,M iKO:HCTpYKIUI5Il 1.

Pe3YJIbTaTbI IfiOCJIe..:roBaHHi'I aBTopa KIIH-
rH, BbI3iBa.HillHe 60JIblUOH HHTepec 3a Py_

6eMOM, 6bIJIH OTpa}KeHbI IB l:YlaTepH8JIaX
1\tle}Kj;J:)lIHa pOl(Horo 'CH.:\1n03HY Ia, !COCT05IB-
IlIerOCH ,'B DapHMe :B 1967 r., .a Ta.KMe

orry6JIIliKOIBaHbI B }KypHaJIe «Building Sci-
ence».

KHHlra np e.lI.Ha3HaLJeHa :2LJI5I HHMerHepOB-
CT;pOHTeJIe.t'I, pa60TaIOIlJ,HX Henocpe lcT'BeHHO

,..,Ha CTpoHTe.HbcTBe, 'HO MOMeT ObITb iHICe>
rrOJIb30BaHa T3'KMe H npoeKTHp OIBIIJ.'H:Ka,M Il-



XpOHMKO

COBepweHCTBOBOHMe CMCTeMbl ynpoBneHMSI

npeAnpM TM MMCTpOMTenbHO MHAYCTPMM

B COOTBeTCTBHH C pellIeHH5IMH XXV
'C'b e3.1I.a KTICC 'B  eC5ITOM tI15ITHJIeTH.H

np L(YIC'MaTpnmae,'1iC5I rrOJIHo.CTbID 3aBep-
lllHTb C03AaHHe npOH3BO,lJ,CTBeHHbIX 06"b-

e,LJ;IIHeHH}! B npOMbIlll.JIeHHOCTH 11 npH2ry-
DHTb K nOCJIe,lJ,OBaTeJIbHOMY nepeBOJI.Y CTpO-
11TeJIbHbIX opraHH3aQHM na ,lLBYX- 11 TpCX-

3BeHHYID CHCTeMY ynpaBJIeH?:5L B 9TOH CB5I-

311 60.:1bllloe 3HaqeHHe HMeIOT BonpOCbI yn8-

p5IJI.OqeHH5I opraH1I3aQHOHHO}! CTPYKTypbI

ynpaBJIeHH5I npeJI.npH5ITH5IM11 no rrpOH3BO,lJ,-

CTBy 'CT:pOHTe.JlbHbIX KO:HCT'PYK HH, H3.1I.e.J1HH
H MaTepHaJI.QiB, npe)K,JI.'e Bcero ,c60pHoro
)KeJIe306eTOHa, HaXOJUIllJ.HIMHC5I B IBeJI.eHHH

CTpOHTeJIbHbIX M.HHHCTepClIB H BeI!I.O'MCTB.

BonpocalM COB-epIl1eHCTBo.BaHH5I ynpaBJIe-
HH5I rrpeJI.npH5ITH5I'MH C'f.pOHTeJIbHOH: HHJ{'YiCT

-

pHH 6bIJIO nOCB5IllJ.eHO 'COBellJ.aHH.e-CeMH:Hap
CTpOHTeJIbHbIX IMUHHCTepCTB H Be.!1.O'M'CTB,
np.OBe.,neHHoe He;{3'BHO B JI.Hen.pOineTpOBCKe
roeCTpoe; l CCCP H rOCCTpOeiM YCCP,
JvlHHT5DKcTpoeM CCCP u M,HHT5I)K'CTpOeM
YCCP, UeHrpa.;lbHbJ.M, YKpaHHCKHIM H

,l:(HenpOTIer 03CXH '1 npaBJIeHHeM HID
CTPO}IHH.J.}TT::Hf:I. Ue"lb!O COBe1.I1.aHH5I 5IBHJI-
C5I IllHpOKH ": ' =? O SITO fynpaBJIeHH5I
n:pe TT
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OOOOIl1,erHle orrbITa opraHH3aLCE! h.0:\F".12:"::-
Ta HHCTP'05III.LHX'C5I 06'beKTOB CTpOHre 1b-
HbIM.H KOHCTpyrr< H5I!MH H MaTepHaJIaMH.

,B pa60Te COBell{aHH5I npHH5IJIH 'YqaCTHe
PYiKOgOJJ;HTeJIH rOC'CTp05I CCCP, .CTpOHTe,,1Jb-
HbIX 'MHHHCTepCTB H 'Be!lO 'lCT;B, TeppHTopH-
aJIb'HbIX ,r.naBHbIX ynpaB,n:eHH:H H OO'be!1:HHe-
HHH, CTpOHTeJIbHbIX opraHH3aILHH H npe:r-

npH5ITHH CTpORTieJIbHOH rHH.lI.Y'CT'PHH, npeJ{-
CTa.BHTeJIH rocYI.lLa pICTBeH.HbIX KOMHTeTO'B,
pa60THHKH HayqHO-Hc-CJI'eJtOBaTeJIbCKHX H

rrpoeKTHbIX HHCT.HTYTOB, BbICIll.HX yqeOHbIX
v

3aBeJreHHH, OTBeT,CTBeHHbIe ;paOOTH'HKH nap-
THH'HbIX H CO'BeTC!KHX opraHOB, HayqUO-Tex-
HFrqeCili:a5I OOilI.eCT1BeHHOCTb.

C LIOKJIa.QaMH H ,e006llJ.eHHHMH 06 orrbI-
Te cOBepIlle:HCTBOBaHfI5I CTPY'KTYPbI ynpaB-
JIeHH5I rroJ];BB.lI.OIM:cTBeHHbIMH

npeJLnpH5ITH5I-
M,H c'60pnoro )KeJIe306eToHa IH 'JI.'pyrHX
CTpOHTeJIbHbIX KOHCTPY.K.Q'HH ,BbJ.crYIIHJIH
3aMeCTUTeJIH MHIHI1CTpO'B CTpOHTeJIbCTEa
npeJJ::rrpH5ITHii T5I)KeJIOH HH!l:YCTPHH YKpa-
HHiCoKOH CCP, npO:MbIIllJIeH'HOrO 'CTpOHTeJIb-
,CT'Ba YtKpaH:HCK'OH: CCP, 'CTpOHTeJIbCTBa
3.CTOHCKOH CCP, PYKOBo!J:HTeJIH 06'be.QHHe-
HHH «Y,K:PT5ILKCTPOH:HHl1.YCTPH5I» MHHT5I)K-
CTp05I YCCP H «YKpCTaJIblKOHcTPYK H5I»
MH'HiMOHTa)K.orre ,cTp05IYCCP, rJIaB3Hepro-
ICTpOH::npoMa MHH3Hepro CCCP, [JIaB-
CT1P'OHHHLJ;YCTPHH JvlHHT5I)K,cTP05I Ka.3ax,ClKOH:
CCP, rJIaBIBOJIrOB5ITeK,CTp05I H rJIaB3an-
'CTp05I MUHCTP05I CCP IH .Q'p.

EOJIblllOe :B'HUMaHHe 6bIJIO YJI.eJIeHO 3KD--
HOMHQeC'KHM MeTOt:I,aM ynpaBJIeHH5I, a TaIK-
)Ke rrpHMeHeHHIO 3JIeKTpOHHO-BbIlfHCJIHT'€JIb_
HOi'I TeXHHKH ,B yrrpaBJ1eHHH npe!1:lII:pH5ITH5I-
   I;1: KO:\lrr.leKTaIJ)iH 'cTpoeK )KeJle306e.ToH-
-: S  '_=r :\:OHcr PYKIJJI5L\1H H !Lpy;rHMH lI3',n:e.TIH5I-
\_::. 31== > 3JrJpOCcDI 6bI.aH nOCB5U.QelHbI ,lI0.K-
1a': I .:!:::J2: :-O;J03 HI1I13C H DHHTII1-
ACC fOCCTP05I CCCP.

YqaCTHHKrt C03eIlla3 Iq OO 1el-I5I.1HCb O'ilbI-
TOM pa60TbI OO'be.JHHeHIIH H TpeCT03 CTpO-
HT"eJIbHOH H1H:J:YCTPHH, 3aB0.10CTpOHTe lb-
HbIX K'0i 16HHaTOB, BHe..n:peHH5I CHCTe lbI rro-
CTaBiKIf

KOHICTPYKIL'HH Ha CTP05IilI.HeC5I OO'b-

eKTbI no Hap5I.l1:aM H np.HMeHeHH51 3K()HQ! IH-
qe.CKHX .caHiK HH 3a HapYllleHHe npe npH5I-
THHMH KOM.ITJIeKTHOCTH rrOCTaBOK n.nH 33
He06oCHOBalHHble OTKa3bI 'CTpOHTe lbHbIXop-
raHH.3aIUUl OT npHel\IKH !KOHCTPYKILHlt

EbIJIll npHHHTbI peKOMeHf!{a.QHH, np el1.YC-MaT'P'UB a!OllJ. II e 'CO 3D: a HH-e np O(MbIIll.TIeHHbIx
If rrpO'H3=B0:D:CTBeHHbIX 06'be HHeHll}I CTpOH-TeJIbHO}I HH.n:YCTPHfI, nOi qHHeHHbIX iCTpOH-
T'eJIbHbI!M MHHHCTep'C'T'Ba'::\1 H IBeJI.OMCT,Ba.::\I,
TeppHTOp'HaJIbHbIGV1 rJIaBHbIM ynpa'BJIeHH5IM,
yrrp a'B.rreHIf5IM HJI'H 06'bel1.HH HH5IrM no 'CTp 0-

HTeJIbCTBY, OCYilI.eCTBJIeHUe cne .Ha.TlH3a.QHH
11 1K00nepaIJ,HH npOH3BOJtcTBa, YK;pynHeHHe
npt\QrrpH5ITHH, a TaK)Ke BHe.n:peHHe paIJ,HO-
HaJIbHOH CHcTeMbI KO::\1nJI'eKTaU;'HH CTp05I-ilI.HXC5I 06'bCKTOB KOHCTPY.i{J(H5IMH H H3,J;2-
JI'H5IMH C HCnOJIb30BaHHeM 9JIeKTpOHHO-,BbI-
'llfICJIHTeJIbHOH TeXHHKH.

CO'CT05IBIl1H}IC5I '06:\1'€H MHeHH5I!MH H rrpH-
H5ITHe pe.KOMeHJLa.QHH 6YD:YT crroc06CT!BO-
BaTb peIl1eHHID  onpOCOB yrrop5I:I,O eHH5I
opraHH3aIJ,HOHHbIX cpOpM ynpaBJIeHH5I npeJI.-
npH5ITH51!MIf, !HaXO!L5IIT(H:MHC5I B BeJ]:eHHH
CTpoHTev1bIIbIX :\HIHfICTepCTB H BelIOMCTB, d

Ta'K)Ke BB'8!LeHHID 'CHCTeMbI KOMn.,rre.KCHOH
ITOCT RKHHa CTpOHKH rrpocrYK.QfIH rrpeRTIpH-
5ITHH

npOH3BOD:CTBeHHOH: 6a3bI, 4:TO .n:OJDI\-
HO nOJIO)KHTeJ1bHO oTpa3HTbC5I Ha nOBbIIJle-
HH:If 3cpCPeKTHIBHOCTH CTpOHTeJIbHOro rrpoH3-
BO;:(CTiBa.

C. M.  3bIKOB,
3aM. HaqaJJbHMKa OT eJJa

CTpOHTeJJbHOH HH YCTPHH, KOHCTPYKQMH
H HOBblX MaTepHaJJOB

fOCCTPO.H CCCP

H3J1,aHO

B CTpaHaX

C3B

X D rr T. EeTOHbl, MO,lJ,H(j>HQHpOnaHHble
no.JUfMepaMH. BaplllaBa, 1976.
B ,KHHre ,pa'CroMaTpHBaIDTC5I iBonpocbI HC-

rrOJIb3'OBaHlUI no.TlHMepOB B rKaqeCTiBe .!1.06a-
BOil{ lK 6eT.OHaiM, a !H'lVIeiHHO: THlnbI H 'CBon-
CTBa nOJIIf.:\1epOiB, 'MeTO.n:bI IH'CCJIe.n:OrBaHH5I
)J:HcrrepC'HH nOJIH! lepOB, :MeTOJI:bI C03:.n:aHJHI

6eTOiHOiB, MOJJ:HcpHIJ,HpOBaHHbIX InOJIHMepa-
MH, eBOH'CTBa 3aTfBep!1:eBillero 6eTO'Ha H HX

H'CnOJIb30IBaHHe B C'TipOHTeJIbICT:Be.
K'HRra rrpelD::Ha3HaIIe'Ha .lI.JI5I

I!1;HLKeH pOB Ii

TeXrHiH:KOB, pa60TaIDiilI.HX Ha ICTipOHTeJIhCT:Be
H !B .npOMbIIIIJIeHHOCTH CT1pOHTeJIbHbIX Ma-
TepHaJIOiB.
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