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locynapcTBeHHbIH KOMHATET IO I'DAaXAAaHCKOMY CTPOUTE/BLCTBY
u apxuTekType npu l'occrpoe CCCP

[lenTpansaeri opaena Tpynosoro KpacHoro 3HaMeHnm
HAYYHO~HCCNeNOBATEelIbCKME W NPOSKTHHIE HHCTHUTYT THOOBOTIO

¥ 2KCIEPUMEHTAJILHOTO MPOEKTHPOBAHKY XUJ/NIA
(LHUAWSII sxummma)

PEKOMEHOAILIVMHA
10 IMPOEKTHUPOBAHMIO COCTABOB
U TEXHOJIOTHM [MPOU3BOACTBA
KOHCTPYKTHBHOIO JIETKOI'O BETOHA
IUIA HECYIIUX KOHCTPYKUMA KPYTIHOITAHEJ/IbHEX 3[1AHUA

YTBepxaeHbl

npencenareneM HayuHo-
TeXHUYECKOI'0 COBEeTa,

NUPEKTOPOM MHCTHTYTA
b.P.Py6anenko
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Hacrogume PexoMeHgaumpm COOEPMAT OCHOBHEIC NOJIOXKE-—
KBS ¥ TaOminkl, CBI3aHHbIe C OlpedelIeHMeM COoCTaBa H TeX-—
HOJIOT'HY KOHCTPYKTHBHOI'O JIerKoro 6eToHa 119 [NPOH3BOACT -
BA KPYNHONAHEILHbLIX HeCYmMX KOHCTPYyKIMi, ofecneunparo-—
IIMX 3BYKOHIOJSIIMIO NMOMEmenni,

PatoTa cocTaplieHa COTPYAHHKAMH oTlhelna NerKofeToH-
Horo pomoctpoenms LNIHUUIIl xummma (sapenyiommii  xaHA.
TexH. Hayk H.C.Crponrun).

OTBeTCTBEHREIA HCHOJHUTEIDL s KaHd. TexH. HAVK
H.A.Cnouneak.

Ucnommrema: muxenepwt A.E.Cmmpros, 3.C.Jynnenxko,
B.A.Kamy6a, b./,.lUrefivan, B.CoKnkyuosa (ILIHUNIIT xn-
MYINA); YYACTHHKMA: OOKT. TexH. Hayk W.E.llyrnaes m xann.
TexH, Hayxk B.W.Caeur (HUUXB), nokr.Trexx.Hayk I'.M.l'op-
9akoB M Kard.TexH.nayk JLIT.Openarmimxep (MHUCHU uMm. B.B.
Ky#6emuera), I'paguuyeckoe opopMNIeHHE BLINONHEHO HHKEHEw—
pama M. VM. HAxoBnepolt 1 M.A.JIaBpoBEIM. OKCHepPHMEHTAH-
Hble paboTHl 10 3BYKOH3OJEIIUY NPOBeAeHHl B OTAeNe 3BYKO-
naonaummn LUHMWU2IT wunmmma (saBeayromufi-KaHR. TexH, HAYK
B.I'.Kpeiitan) mmxenepamu B,I.PynepmasoMm m U.A.Paccoxn-
geM npu yuacTiz AE.CmupHona.

3aMeuyanus ¥ 3anpocel no PexoMenpanmaM  HANpabBiSTh
no aapecy: 127434, Mockea, [IMETPOBCKOe mocce, 9 b,
IITHUU3I1 xunrma, naGopaTopud NPUMEHEHHS! JjIerKOro 6eTo-
BA B HHOYCTPHAJIBHBIX KOHCTPYKIMAX MUJNBIX S1aHNM.

© LHHUANSIT xuarmmma



1. OBLIHME TIOJIOXEHUWA

1.1. PexoMennamuu conepxaT OCHOBHEBIC MOJIOKEHHS ¥ MeTOOMUYECKHE
yKasaHhusd Mo NPOSKTHPOBAMMIO COCTaBa U TEXHOJOI'MH  KOHCTPYKTHBHOIO
Jerkoro GeToHa HpY IIPOU3BOACTBE HECYIMHUX M 3BYKOM3OIUPYIOMUX BHYT-
peHHUX orpaxpalomyX KOHCTPYKLMH KPYNHONAHENbHBIX XHIBIX 30aHHA H
COCTAaB/EHbl B pa3BuTHe "VHCTPYKUMH IO U3T'OTOBJIEHHIO KOHCTDPYKIME H
M3Oenii U3 OEeTOHOB, NPUTOTOBJSEMEBIX HAa MOpHCTHIX 3anonantenax”, CH
483-76 u "PekoMeHOanuii 0 TEXHOJIOTMH 3aBOACKOIO NPOU3BOACTEBA H
KOHTPOJII0O KadeCTRBa JIerkoro 0eToHa H KpynHoIaHeIbLHBIX KOHCTPYKLHHA
xuneix spanpmit” (M., UHUUSIT wxummma, 1980).

1.2, KoucrpykrupHpil jierxkuit 6eron Mapox M100, M150, M200 =
M250 npepnassauaeTcd [ANd BHYTPEHHUX HECYMMX ¥ SBYKOHIOJUPYIOMHEX
orpaxiammux KOHCTPYKHMH = BHYTPEHHHMX HeCymUX MEexXKBaPTHDPHBIX ),
BHYTPUKBADPTHPHBIX CTEH,aKyCTHYECKY OAHOPOAHBIX MAaHelled MeXOAyaTaxHBIX
[MepeKprITUil, Hecynel 4aCTH aAKyCTHYECKH Dpas3dellbHBIX NaHeleli Mexay-
3TAXHBIX NEePeKphITHH, HECYIINMX U HEHEeCYIIHX KOHCTPYKTHUBHBIX IaHellb—
HBbIX, HOOCOPHBEIX M OOBEMHOOJIOYHERIX JIEMEHTOB, JISCTHHYHBIX Mapmeil H
II7I0INAROK BHYTDPEHHHX CTEH MNOABalbHbIX W 4YepAAYHBbIX NOMEMeHUH.

1.3. Pacxon GeTona Ha BHyTpeHHME HecymI¥e M oOrpaxiaalomye KOH-
CTPYKIMH MaHe/bLHBIX 30aHuil cocTapndeT oT 65 oo 70% oT obmero ero
pacxona umt oT 0,4 no 0,6 M /M2 ofm.na, IIppMenenne nerkoro Getrona
BO BHYTPEHHHX KOHCTPYKIHMAX XHUJBLIX OOMOB IO3BOJFET CHH3HTL BEC KOH-
cTpykuuii Ha ©600~-800 KI‘/MSF mm pa 240-480 xr/M2 o6m.mit. Oxono 75%
BHY TPEHHHX KOHCTPYKLHMH QO/IKHBEI OOecneyuBaTH 3IBYKOHUIOJSILHIO, KOTO=

pasl, Kak NpaBullo, SBIgeTCS onpegendiome# miga ¢opMooOpasoBanust u
CBOMACTB MaTepHana KOHCTPYKIHH,



1.4. 3ByXON30/IMpyOIINEe KOHCTDPYKUME Haubomnee 3bbeKTHUBHB! B aKy=—
CTHYECKH pa3leiILHbIX TIONEepPedHbIXx CedYeHudax. Paanenaga KOHC TPYKIIHIO
Ha (YHKIHOHANbHLIe CIIOH ( HeCymuil, 3ByKOM30/MPYIOMUN ¥ 9KpaHUPYIOmuH )
¥ noabupasd nelieHanpaBJIEHHO MATepHajbl KaxIoro Clios, OOLIYHO yaaer-—
Cqd OrpaHUYHTL CeuyeHHe M CBoicTBa 0eTOHA OCHOBHOI'O Hecylmero  Clog
TpeGOoBAHUAMHU NPOYHOCTH ¥ AepopMmaTuBHOCTH. OCcobenHo nenecoobpasHO
NPpUMEHeHNe aKyCTHYeCKH paslelbHbLIX KOHCTPYKIHNHN MNepeKpbITAH, rae
pPA3AENLHOCTRE KOMIIEHCHDPYEeT eHnie ¥, TAK Ha3hiBaeMylo, KOCBEHHYIO 3BYy-
konepeaayy. CoBceM HHbIe Pe3y/bLTATHI TP NPHMEHEHUH AKyCTHYECKU
OOHOPOAHOI'O CINIOUWIHOI'O CeYeHHS 3BYKOHS3OJIMDPYIOIIEeH BO3MYIUHLIA HIYM
Hecylulell KOHCTPYKUHMH, 3BYKOUI3OIUPYIoAS CIOCOOHOCTH aKyCTHUYECKH
ONHOPOAHON KOHCTPYKLUHMH CTEHBl HAXOOUTCH B JorapupMHYIeCKOH :3&131»1:§
cuMoCcTH OT YL ~ HMOBEPXHOCTHO# IJIOTHOCTH, T.€, OT BeCa Ha 1 M

KOHCTPY KiIMH.
[ns xoHCTpykuMit M3 Gerona HopMmbl Tpebyior (CHull 11-12-77):

'"J&z.. 23 Bgma -~ 10 ob npu 3 2 200 kr/M2,
rae ma - SKBHBAJICHTHAN IJIOTHOCTH B KI'/M2;
JB?" 135 m s + 13 nb npu maé 200 xr/m2.

Hna orpaxnailomyx ¥ HEeCYIXIX KOHCTDPYKLMH CTEeH U3 OeTOHOB HA MO-
PUCTBLIX 3alojHuTelnax K = 2,26 V% , Tae E - Moayns ynpyrocTH, x -
IOTHOCTE MaTepuana, Kr/mM°, TakuM o6pa3oM, CHJOmHAS KOHCTPYKIWMS
U3 JIerkoro 6eToHa MOXeT OhITh 6onee NN MeHee 2ppeKTHUBHaA N0 3BY=--
KOMIONAIIMOHHO! crocobHoCTH B 3asucumocTH oT yhupyrux (E) @  o6b-
eMHO~BECOBHKIX ( K ) xapaKTepuCTHK MPUMEHEHHOTO JIeTrKoro GeTOoHa.

1.5. [lyreM HanpaBlIEHHOTO CTPYKTypoOoOpasoBaHWs NpeacTaBlISeTCs
BO3MOMHBIM M3MEHHUTL CBOHCTBA JIerkKoro O0eToHa C UeNblo  [JOCTHXEHHUS
yIYYLWEHHOH! 3BYKOM3OAUHM OT BOSAOYIIHOIC LIyMa JEeTKOOETOHHOT'O  ODN-
pa)KAeHWs BIJOTH OO YPOBHSA [IOKaszaTelnsa 3BYKOU3O0JHLUu orpa XaeHns

U3 TAXKeJoro 0eToHa OAMHAKOBOTO CeydeHUd.
[Tockonbky cToMMOCTL 1 MS KepaM3uTa B GOJBUKHCTBE 2KOHOMHYC-

CKUX pPaioOHOB CTpaHBI Bbllie CTOMMOCTHU IIPUPOAHBIX TIXEJbIX 3alOJIHUTEe-—
neii, TIpuMEHeHre Jerkoro 6eToHa BO BHYTPEHHUX HECYWIHX M  3BYKOH30-
NAPYIOUMX KOHCTPYKIMAX CHUTACTCH HE3KOHOMHMYHBIM.

1.6, YcnoepueM SKOHOMMYHOCTU JIETKOOETOHHOR KOHCTPYKIMM  SBJIg-—
eTCs MeHhllad CTOMMOCTB, ONpefenseMas COOTHOLUEHHEeM pacxoNoB H
IIeH KOMIIOHEHTOB 6eToHAa M TOMUMHBI KOHCTDPYKUHM, 3aBHCHIECH OT 3KBH-—
BAJIEHTHOCTH BeCA THXKEeNOTro M JEerkKkoro 6eToHa ¥ OT HATPY3KU., B aToMm
M COCTOMUT OCHOBHAafd 3ajJava PexoMeHnaumii: onpedesluTh MeTOd M Hpe-
el OITHMHU3AaUMU CTDPYKTYpPHI Jderkoro 6eToHa no ¢gakTopaM CTOHMOCTH
KOMIIOHEHTOB, IUIOTHOCTH N MOMYJIO YIPYI'OCTH JIErKOI'0 6eTOHa  Hecy-
X KM 3BYKOMIOIUDPYIOIUX CTEH.

4



1.7. OCHOBHBIMH TEOPETHYECKHMMHU [PeaNnoChUIKAMH [Jid I POBEOeHUd
ONTUMHU3ANKM JIETKOIO 6eToHa o PakTopy E ¢ Or'paHMYEHUEeM II0 yC-
JIOBUIO CTOMMOCTH [IPUHATEHI Cledyiolue, ¥

Jlerkuit 6eToH 9BIFETCH KOHINVIOMepaTHBIN CTPOUTELHLIM MaTepua-—
JIOM, Ha KOTOpPLIi pPACIPOCTPAHAIOTCH OCHOLHBIE 3AKOHOMEPHOCTH, Chop-
MmynuapoBakileie H.A.[lomoBbiM # pasBuThie B paborax ero wmkonbkl (.U,
l'opuaxoseiM, U.A.PuibbebsiM, M.A.MBaHOBEIM U AD.).

Bce cpoiicTBa /1erkoro 6eToHa 3aBUHCAT OT €I'0 CTPYKTYDHI, pac-
cMaTpuBaeMoil BO B3AaMMOCBSI3H TpPeX OCHOBHEIX (HAKTOPOB:

- arperaTHoy CTPYKTYDbI, 3aBUCALIEH OT CBOHCTB M YHNOPAAOYEHHO-
CTH pPACHOJIOXEEHUd [IOPUCTOTO 3alflOJIHUTENS B CTPYKType 6eroHA;

- KOHLUEHTDPAIMU BXVUIED, 3aBUCHIIEll OT CBOHCTB LeMeHTa ¥ OHUC-
MepCHOM YACTM MOPHCTOTO 3AlOJIHUTEI;

— pacxofa BOALI 3ATBODEHUY, 3aBHCHIIEro OT lapaMeTpoB  (GOPMO-
BOYHOT'O ODODyOOBRAHNA, ONpedelsIoNUxXx CHOCO6 M pPeXWM VIINOTHeHHd Oe-
TOHHOK CMeCH NpH (OPMOBAHUMU.

ArperatHasd CTPYXTypa nerxoro 6eToHa onpenendgeTcd: IIpedenbHoO
KPYIMHOCTRIO 3amonuutena { 4) ), npunuMmaemoit 5, 10 u 20 MM; 3epHo-
BbIM COCTABOM, [IpHHUMAEeMbIM 10 MAaTeMaTH4YeCKOH MOOAeJIH

y - ()"

rae lj, ~ MPOXOI 4Yepea CHUTO CTAaHNAapTHOro Habopa B OO6BEMHO—HA-
CBITHBIX HONAX ©AMHHUIbI;
X — pasMep OTBepCTHS CHTA, MM;
4) - npepenbHasi KPYNHOCTBE CMECH, MM;

TL - nokasaTellk 'PaHyIOMeTpud,

M )
U OTHOILIeHUuEeM M+ K MEJIKHX H KPYIHBIX (paxkuyii, HAa3LIBaeMbIM Aarpe-

raTHO-CTPYKTYPHBIM (GAKTOPOM. ECIM NPHHATE MelnKue GOpakuvu OO0 O MM,
TO M 5 "
M+ K ( 1 ) ‘

Bce ponuenpuBeneHHble OTHOUWIEHHS NTPUHAMAIIOTCH TOMBLKO MO HACKII-~
HbIM OoOBbeMaM B OTJ/IMYHEe OT BECOBLIX COOTHOWEHWN, NPUHATHIX A TH-—
MelbIX 3aloJIHUTeneH.
3Hauenne TU 3aBHCHUT OT KOHCTDYKTHBHON XapaxTepUCTUKH IIOpH-
CTOI'O 3allOJIHUTEelsI, OlpeleigeMoH %. ~ OTHOILIEHNEM IIPOYHOCTH

( R ) npu caapnpBaHu¥ B nuiuaape ‘craHfapTHOR cMecH OAaHHOI'O
3aloJIHATEId K eI'c HachlIHOM o6BeMHoO#l Macce ( X ).

R
’rl,za,,-%'—g;‘ )

rne A =n g ~ KOBQPUIMEHTEHI.



3T0 O3HayaeT, YTO MMeeTCHd ONTHMANLHBIA NoKalaTenb r'paxyio-
MEeTPHUECKOr'0 COCTaBa ANd [AHHOIO BaAdAa IAMOJHHUTEeNd, IIpH KOTOPOM

ofecneuyupaeTcd HauOOIBLWAA MPOYHOCTH AA OAHHOTO MHHUMAJIBHOTO
OO0BEMHOTO Beca. HeM BhOlle 3HAYEHUE KOHCTPYKTHBHOIO KayeCcTsa,
M

TeM MeHne Oynet M+ K~ hond pACTBOPHOH# YacTH B CMecn, of6e-

CrieyBalolleil NoJlyyeHue 6eToHA 3aJaHHON NpoyHOCTU. B 2TOM 3aknouyaer—
Csl ONPOBEP)KeHNEe HellpaBUJIBHOTO MMpeACTaB/IeHNd O NpPeaejIbHOY IIPOYHOCTH
OeTOHA HA QAHHOM BUe IOPUCTOIO 3allOJHUTE]IS, He 3aBUCAIIEro sgKodhl OT
pacxona HeMeHTa. DTO CIpaBenuBO JIMib AJd JAHHOTO 3HAYEHUS ¢ -=MOKa—

aaTensa T'PaHyJIOMEeTPHH, NPH yMEHBUIEHUH KOTOPOro NpOYHOCTh Oyner
YBeJIMYNBATECH C YBEJMYeHHEM pacxoda leMeHTa. Pelmalomee 3HaueHHe
NpM 3TOM 3IAKIoYAeTCH MMEHHO B ATrpPeraTHO~CTPYKTYPHOM parTOpe

M + K ° CPPEASiomeM KOM4eCcTso pPaACTBOpPHO# 4acTH B OGeTOHE,TOY~

Hee - eI'0 yAenbHOe 3HaAYeHHe B CTPYKTYype.

1.8. KOHCTPYKTHUBHOE KAYeCTBO 3ABUCHUT B OCHOBHOM OT TeXHOJIOT'HH
IpOM3BOACTBA ¥ CBOWCTB ChIpheBBIX MaTepuasioB. [lna npumepa  MOXHO
NPEBECTHA [OKA3ATEIH JMaHO30BCKOIO ¥ OKTAOCPHBCKOI'O KEpPAM3UTA:S

[ THaHOSOBCKOT'O MMeeM KK = %%57—— 10% = 348 M;

39,6 4
Jisi OKTSOPECKOI'O0 = K = —==t—-10 = 760 M
: P k520 '
KOHCTPpYKTHBHOE KAYECTBO OKTAOPLCKOro KepaMaura B 2,2 pa’a
IpeBLIIaeT IOKA3aTelb JMAHO30BCKOTIO,
MporoneTHne HCCAeNOBAHWS NO3BOJIAJIM YCTAHOBUTHL  SMIMPHAYECKYIO

CBSI3b MEXAY KOHCTPYKTHBHBIM KAYECTBOM I[MOPUCTOIO 3aNOJIHUTENS B MO~
Ka3aTelleM I'paHyJIOMeTpuH:

R R
T = 0,35 K 10 = 0,35 + 00
HAC

HNa ¢popMmynel clieayeT, 4TO C YBE/IMYEHHEM KOHCTPYKTHUBHOTO Kade-

CTeBa 3allOJIHUTEeNd YyBelnunpaeTCd 3HAYeHHe NoxaaaTell TI'DaHylioMeTpHN

B, ClieQoRATeIlIbHO, YMQHI:HI&QTCHMM K s 1.8, AOCTHTAECTCH CJIHTHOCTE
-+

CTPYKTYpPbl U TpeGyeMas MPOYHOCTE OETOHA IIPH MEHHUIeM Y OeJIBLHOM
3Ha4YeHUN paCTBOPHON YACTH B CTPOeHMM GeToHa. [na mpumepa  HNpuBO-

% / o 3
%' - xounesrpamus (abcomoTHblli 06beM Ha 1 M ) KpynHoro mopu-
CTOIo 3anojHuTend B jlerkoM 6etone (mo A.J.Baranopy) He

MOXeT 3aMEeH4Th NoKasaTellb Ar'pPeraTHOl CTPYKTYPHI M+ K



OATCA pPe3yibTAThl BLIYACIICHAS COOTBETCTBYIONMHEX 3HAayenwd (Tabi, 1).

Tabmana 1
[IppyMep BBLIYKCIICHAS 3HAYCHHAKR Y M 2 Ond PASNAYHEIX NOPHCTBIX B8 ==
o
TONHUATEeNnex

—— T e I e e e | [l el WETRE = om0

[
¢
L]

3Ea4yeHHe arperaTHoO-—

CTPYKTYDHOTC (paxTopa g i !
npa [TK 20 , 0,57 0,5 0,43 | 0,33 0,25

To we, npu TK 10 0, 0,71 | 0.86] 057 05

KoHIeHTpAltNS LEeMEeHT&a OlNpeAsNsaeTCa ero AKTEBHOCTELIO,  BONOINO-
TPeGHOCTEIO CMECH H TpeOyeMoll NMpoOdHOCTLIO OETOHA, & TAKXE YYACTH=-
eM NOUCIEePCHOH YACTH MODPHCTOrO IAMONHUTENs B HOBOOOPA3OBAHMAX BA-
KYIETO,

BononotTpeOHoCcTh OeTOHHOW CMECH 3aBUCHT OT BOAONOTPEGHOCTH
[IOPUCTOrO 3anoiHuTe/na (onpegensemoi mo Merony A.A.ApakensaHa CoO-
rnacio I'OCT 9758-77); oT TpebyeMoii yooOOyKiIaOLIBA@MOCTH, OlIpede-—
naeMol TeXHOJIOTMYeCKUM perviIaMeHTOM 000pYyHOBaHMHA, H OT  BOLOIMO-
TpeOGHOCTH LEeMeHTa, onpeaengeMoil HopManbHOi rycroToi H I

B NOMOCTPOHTENBHOM [IPOM3BOACTBE BHODOYK/IAABIBAEMOCTH 3ABHCHT
OT TEXHOJIOTHYECKHX XapaKTepUCTHK oOOopyHnoBaHud. [lpw ropmaoHTAlILHOM
crnocobe dopMoBaHuA O O€TOHA HA NODPHUCTOM 3AIOIHUTENe HeoOXOoOuMOo
NpEMEeHATE YIJIOTHEeHNe Ha BUOpON/ioOmA[lKe B KOMOMHauWM c BHOpoHACA[-

KOW WM C NPUNPY30M (BHOPOYKIAALIBAEMOCTH - He MeHee 20 ¢ C mpH-
rpysoM He MeHee 20 r/cM“).

Oia xacceTHOTrO (OPMOBAHNA COIVIACHO MCClHIeJOBAHWSAM KaHO. TEeXH.
Hayk B.C.Komuccapenxo (HHHWKepamauT) onrtumanbHa BuGpoyKiandbiBae-
MOCTB, OllpenensieMas mnoaprmxHocTeio 1o OK 6-8 cM mina cMmecu ¢ rpa—
pupHEM B 10=12 cM = cO mebOeHOYHEIM HOPHCTRIM SalOJHUTENEM,

1.9. Ha ocHOBaHMu BhlileNpHBECHHLIX NOJIOKEHHN M HCCICNOBAHME B
PexomMennalngx npupeeHbl TEXHOJIOTMYECKUE TpeCoOBAHHSA K KOHCTDPYKTUB-
HOMY JIETKOMY GEeTOHY ¥ TabGnuIllbl pacyYeTHBIX COCTABOB IeMeHTHOro (ne-

T

OHCpHO . —
5 | = 88 o | ~
xayecTeo K , M 8 = | & {3¢BH EER:
K’ AR ! o | &2 e faloe E <3
g > Qs 88~j—2g8 |[EA4P
ERm: QE % dgl_ ~“0o | ®o
28 |75 ["E%|855 855
3HayeHUe TOKa3a- i t i :
Teld IpaHyoMeT- ; ] !
par T 0% | 0,5 | 0,6 08 | 1
i

A —wrrhr—as st R g—- =
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MeHT Mapkn 74007) KOHCTDYXTHBHOIO Jlerkoro OeToHa mapox M150,M200
n M250 Ba nopucToM rpaBuu {KepaMaHT Y uac 4007, “600°) wmm
MOPHCTOM meOHe (ujiakoBasdg nemMaa 3& nac °8007) m xmapuerpoM IeckKe
(Ywac 1600) nas cMmeceit, HOPMyEeMBIX B IOPHSOHTANLHOM MONOKEHHR
HA BrOponnomanxe npu BuOpoyknaabvmaeMocTH (xecTkocTu) 20 ¢ mm B
KACCeTHEIX MaluHax npu noasmxuHOCTE 6-8 mmu 8-10 cwm,

HNcnonbaya Tabmunnbi, MOXHO IPOCTBIM ONBITOM YTOYHHTE PACXOA le=—
MEHTAa ¥ YCTAHOBHTE PACXOA BOALI AJIg JIOOOIN0 BAPLUPYEeMOTIO 3HaYeHHd
NOoKA3aTeNS rpaHyloMeTpnd TV H arperaTHO-CTPYKTYDHOTO daxToOpa

M+K ° [Ipp BLIGOpe BapHaHTa CTPYKTYDPHI NPEACTABIASETCH BO3MOX-
!

HOCTBb 10 Tab/mpaM IIpenbBapATeIbHO ONpPENSATh 3HAYCHHE T

ko2pbHIMenTa KOHCTDPYRTHBHOINO KauecTBA M OTHOUCHHY B&' » XApagK-—

Tepuayiomero a3pykouszonduuio. ClegyeT yCTAHOBUTh, YTO 2pheKTHBHOCTD

E

SHAYCHUH T u x. B OONRIIOH CTEIIeHY 3ABHCAT OT YUCTOTbLI M

MONYJS KPYIHOCTH IIECKA.
B ratmmuax noxasanbsl SHAUEHHS, XapakTepHwle [ MOCKBOPEUKOI'

necka cpeanero kawectea { M K?EQ 2 ).

1.10. PexoMenpauuy pacnpoCTpaHaoTCHd Ha Jerxuii 6eToH Ha  BCex
BAOAX IIOPUCTLIX 3ANOJHHTENe#d — KepaM3UuTODeTOH, INYHIASUTOOETOH,
LIJIAKONEeM30BLI 6eTOH, INAKODEeTOH Ha I'PAaHYIAXMPOBAHHOM MeETaUIyprH-
YeCKOM H TepMOJOCHOPHOM LJjIaKax, IJIaKOOEeTOH Ha TOIJIMBHOM  ljlake,
arJionopuTob6eToH, TYPoOeTOH, NeM30DeTOH U IJIAKOOeTOH Ha  BYJ/IKAHU-
YeCKHX IPHPOAHLIX 3AalOJIHUTEJISIX, & TAKxXe Ha [NOPHCTOM H3BECTHIKE.

1.11. KoHCTpykTHBHEIE OSTOH NO/MMKEH C 3aJaHHOR HAAEXHOCTLIO, IPH
HAaKMeHEIINX 3aTrpaTax TPYAOBBIX M MaTepHalLHEIX pecypcop obecrneuyn-
BATE BCE [IpeABLdaB/isieMble K KOHCTPYXUWM HOpPMATHUBHEBIE [IoKasaTel/n
3KCIIIyaTAlHOHHLIX TpeOoBaHUii, OCHOBHLEIMH M3 KOTOPLIX SABILIOTCH: 3By~
KOHS3OJGIMH BO3AYIUIHOTO lIyMa, 3BYKOU3ONANWA YOAAPHOTO lUyMa,  IpOY—
HOCTE, NepOPMATHBHOCTEL, BLIHOCIMBOCTL, OGBbeMHas MIOTHOCTD. Chy
TpeOOBaHud O0ecCneyuBaloTCs LelieHalpaB/IeHHEIMU MEepPONpUSITHIME [1O
COBEPIIESHCTBOBAHHIO COCTABOB, TEXHOJOTHYeCKHX MeTOOOB M PDEXUMOB
MPON3BOACTBA JIerKOOETOHHO! CMeCH M IMAaHEeqbHBIX KOHCTDPYKLHH, &8 Tak—
)K€ CTpPOTMM IPOU3BOACTBEHHBIM KOHTPOJIEM XaudecTBa H OOHOPOOHOCTH
JIET'KOro HeTOHa B XOHCTPYKTHUBHLIX 2JIeMEHTAaX.

1.12. B Tunoerix paGowux mpoexrax M B anbboMax TUMOBEIX KOHCT=-
PYKUHEE ¥ [eTallell MHUALIX 30aHWH OOJIXKHBEI OBITH MNpuBefAeHbl  TabIUIIbI
CTAHOAPTHBIX XADPAKTEPUCTUK KDPYIHBIX ¥ MEJIKUX NOPHCTRIX  3ANOIHUTE-
neft, Nerkoro 6eToHa M COOTBETCTBYIOIIHE BAPHAHTHEI KOHCTPYKTHBHEIX [6-
Tanell ¢ HCHOIR3OBAHMEM [AAHHLIX Hacrodmux PexoMenpammi.
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2. TPEBOBAHHUA K KOHCTPYKTUBHOMY JIETKOMY BETOHY

2.1. B sapncuMoCTH OT BHOA NaHENBHOH KOHCTPYKUMM nhpelHasHaya-
eMBI [ ee N3IOTOBRJIEHNT KOHCTPYKTHBHBIM JIerkuil OeTOH HOMXeH OT-
BeYaTh DPa3iIMyHbM TpeboBaHuaM (Tabn. 2).

[Ins  BHYTPEeHHHX HeCymdxXx MY oOrpaxfarlomux KOHCTPYKIWMHE -
BHYTDPEHHUX MEXKBADTHUPHBEIX U MEXKOMHATHBIX CTEH, OJId HeCcyme#! yacTH
MeXOya2TaXHbIX IepPeKpPBITHHA, a4 TakKxe OJd CTEeH JIeCTHHYHBLIX KJIeTOK pad-

Mepbl TOJIIMHLL Orpa)XAeHNd onpeneidioTca TpebOBaHMEM UIOIAUHHU
BoaaymHoro 3Byka (CHull [1I-12-77, . 6.5, Tabn. 7).

Tatonuua 2

Knaccupugannsg MCXOHHBIX AAHHBIX KOHCTPYKTHBHOIO JIerkoro 6eToHa

- —nr - n s mrrmr m—— == mEEmt e e dle= W= " T = f e mmem o amm——— I L ot - — —_—— e ——— e — . -

[lpuskaxyn, pasHOBHAHOCTH M 4YNUCIJICHHBIC
3HA YeHUsl

1 | Bua nopucToro 3amnoi- 1.1. I'paBuii: ' 1.2, lleGens:
HUTeJIS KepaM3HuT , | lakoBad 1eMaa,
aryIONOpUTOBEI#{  AaIIONOPUT, I'PaHy-—

SONBHBLIR, MIYH~ |
CU3UT, HJIAKO-— |
IeM30BbIii,
A3epHuT, Tpe-
neJIbHbIK

JIApOBAHHBIX JOM EH~
Hel ¥ TepModhoc~-
GOpHLLA JIaK, ByJl—
KaHNYeCKUM LAk,
Ty ByJIKaHUYECKNi,
nemM3a BYJIKaHUYEO-
KXad, H3BEeCTHIK
ITOPUCTHIH

———r——r— o - . S ——

2 HacrilHaga mIOTHOCTD

; 400, 500, 600,
| KpYIIHOI'O 3AlOJHUTEeNs,

200, 600, 700,

3 700, 800 800, 900
K /M
3 |Bun Menxoro samonmu~ | Taxensii mecox | Tamens Mecox,
| Teqsa oJi1 OeTOHHbIX | L11aKONEM30BLIH, ar-
‘ pa6oT, MOPUCTEHIX | JIONMOPUTOBLIA, I'DAH-

| TIeCOoK | LiJIaX,ByJIKa HAYeC KU

4 |Mapka noprinasone-
| MeHTa

rrmmr rm el — —— e g™ T M W i -



[Ipoaomxenne Tabil, 2

3

O6reMHEag IInoT—

| HOCTB 6eToHA 1000-1800 . 1400-2000

| ( BRICYLIGHHOTO) ,
K/ M°

8. | XapakTepucTuka |
CTPYKTYDHI: |
; 6.1. [Ipenenrnas i_ K 10 s K 20
KPYIHOCTD ;

— . = ..-..._..._...

1

. |

1

1 .

I .

| 3

1

i H '
| |

1

i d

]

I

I

[ . }
| .

i }
\ ]

1 ]

| 1

B ]

- 1

' i

i !

: I

]

i : -
|

1

|

1 1

0.2. [lokazatTene | MaJ1oi
FPARyIOMETREN 0,4; 0,5; 0,8; 0,7; 0,28; 0,3; 0,4
| 0,8
P KOHLEHTpA-~
MY KPYHHOTO | cpenunei
SATIETETE 1 0,9; 15 1,15 1,32; 0,5; 0,8; 0,7; 0,8
’? 1,51
| 60n51£loﬁ
| 1,74; 2; 2,32 0,9; 1; 1,1
6.3. ArperaTHo- Maoi
;:EzzTypHHH 0,76; 0,71; 0,66; o,7; 0,66; 0,57
P | 0,61; 0,57
M/M+K npu |
KOHLEHTpauuu | cpenHel
e | 053 0,5; 0,47; 0,5; 0,43; 0,38; 0,33
ff 0,4; 0,35
:. OOJIBIO M
[ 0,3; 0,25; 0,2 | 0,29; 0,25; 0,22
Bubpoyknagbipa— }KeCTKOCTb . [loaBuXHOCTE

eMOCThb 20 ¢ OK 8~10 cm

2.2, OCHOBHBIM TpeboBaHMEM K OeTOHY 3BYKOMSO/MPYIOIIMX BO3AYII-
HbIA 1UYyM aKyCTHYECKH OQHOPOAHBIX MAHEJIBLHBIX KOHCTPYKLMi, a4  Takxe

K OeTOHYy Hecymei# 4acTu akKyCTHUYECKM HEOOHODOOHLIX MAHEIBHLIX KOHCT-
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PYKLUHA 9BJIIeTCH MAKCHMAIIBHOE 3HAYEHHEe NoKas3aTels

K = 2,26 ]gia

NpH 3afaHHOM 3HAYEHWM Npeaena NPOYHOCTH NPH CXATHH R ; OIpe—
aensieMoM IO Hecyuleil CIOCOGHOCTH M orpaHnurBaeMbIM MapkaM © M100,
M150, M200 n M250 (Tabn. 3).

2.3, CTpykTypa 3BYKOHIONUPYIOIEro BO3AYWHBIA IIYM KOHCTDYKTHBR-—
HOI'O JIerkoro 6eToHa NOMXKHA GBITH CiuTHOHN (IJIOTHOR) C NOJMHBEIM 3a-
[IOJIHUTEJIEM MEX3epPHOBOIC IIPOCTPAHCTBA KPYMNHBIX 3AlOJIHUTE/Ie¥ paACT-
BOPHOH YACTEBIO.

?
nerxkuii 6eTon Ha nnotTHoM necke (F'OCT 10268-80) c mamolt  XOHIEH-
Tpaluyen MopHCTOO KPYMNHOIO 3anojHuTend ¢pakmmy 59-10 MM, T.e, npwm
M
M + K
UeM mnpoyHee MU Aelieplie NOPUCTHIA 3aNOJHATENb, TeM MEHhIIe 3HA-

M
M + K

[Ipu Manoili DPOYHOCTH SANONHUTENI PEKOMEHYeTCs npenenkHasi
kpynaocTe 10 MM, npy nNOBROUEHHOR MPOYHOCTH HA3HAYAETCH HpeaelbHas
KPYIHOCTE 3anojiuuTens Oerona 20 MM,

[Ipn Bpcex yCnoBUEX CTPYKTYPA KOHCTPYKTHBHOIO JIEI'KOI'O oeToHAa
AOMIXHA ObLITH OAHOPOAHOM, C PABHOMEPHEIM pacCIlpefelleHHEeM 3epeH Io-
PHCTOI'O 3AIlOJIHUTEJIE B MEJIKO3EepPHNCTOH PACTBOPHOH wacCTH,

2.4, [lna KOHCTPYKTHBHOI'O JIETKOIO GeToHAa HeCYIIMX  KOHCTPYKIMH
( He3BYKOUIOMMPYIOIMX ) OCHOBHLIM TPeGOBAHHEM HABIAETCH  HAUGONHIIEe
3HaYyeHHEe KO3(QOUIUMEHTAa KOHCTPYKTHUBHOIO KAYeCTBA:

K R 10% (M)
= . M),
¥

[ng pnocrmxeHus HAKOOJBIIEO 3HAUYCHNS crneayeT HNPUMEHSITH

3HaYeHUN B npepenax 0,71-0,606.

JeHe MOMXHO [OIYCTHTD.

K

rme R - MApOYHAS NMPOYHHOCTL NDPH CXKATHEH, KI/CMe;
x - OOmeMHas ILIOTHOCTR B BBICYUIEHHOM COCTOSHHH, KT/M-
(cMm. Taba. 3).
2.0. CTPYKTypa KOHCTPYKTHBHOIO JIErKONo 6eTOHA ofmero HasHade-
HMS B OOBIYHBIX YCJIOBUSX CTPOUTEIERCTBA O/ NaHeJBHbIX  KOHCTpPYKIMA
CTeH noasaja, 2JeKTpoliaHenell, BeHTU/ISIHUOHHEIX OJIOKOB, WIAXT JHPTOB,
JIECTHUYHBIX IIJIOIMAAOK, JIECTHHMYHBLIX Mapiied, BHYTPEHHHX CTeH TeIlIoro
yepgaka, Xele30o0eTOHHBIX 3JIEMEeHTOB Kapkaca [OOKHa ofecneuupaThb
3AaaHHYI0O HAMMEHBIUIYIO IIPOYHOCTEL P HaAUMeHEIe#l oO6beMHOM 10T

11



HocTn. B aToM ciiyyae ienecoofGpasHa 3aMeHa B LIJIAKONEeM300eTOHEe ¥
arjionopAaTo6eToHe yacTH MJIOTHOIO IeCKa IMOPHUCTEIM IecKoM. B KOHCT-
PYKTHBHOM KepaMauUTOOeTOHE MNpHMEHEHHe KepaMIHUTOBOI'0 Ilecka  Hele-
ecooDpa3ko U3-3a ero BLICOKOH CTOMMOCTH, HO BO3MOXHa Nodapka 30—
!l TSC (Ha 1 M~ GeToHa pacxonyerca 100-150 kr).

Tabmina 3

Xapanmp'aaancnmocgn TOMIMHLI AKYCTHYECKH OAHOPOAHOTO OI'paXAeHUS

OT XapaKTepHUCTUKHM

Mapka

oetona | E*10

R

150
150

r
r

| 140

| 150

180

190

nerkoro OeToHa, obecnewwBalouero  MHAEKC
3 n3onguun poaaymHoro aByka o0 ab

| 0, f R | _E | E HUSI, M _
g‘ a“ ; 5‘ Mo pac-~| Mo uamepe-
| weTy | HMaAM B Ha-
| CHulla | Type

) = —— e =l — —— —r =l .

1800 | 830 { 77,7| 8,81 | 0,202 | 0,182

1925 | 0| 78 | 883 | 0,204 | 0,181
1790 (1115} 100 | 10 | 0,179 | 0,163
| 1815 : 1100 1045} 10,22 ) 0,176 | 0,158
| 1770 y 1410 y 113 | 10,63 } 0,169 0,152
| 1830 | 1370 § 122,56 { 11,07 | 0,162 0,146
2500 | 800 76 | -~ | 0,160 | -
 KOHCTPYKTHBHBIX Nerkuli 6eTOH Ha [AaHHOM IMIOPHCTOM 34-
M
NOAHMTENe MPU AAHHOM 3HAYEHMH “w= XapaKkTepH--
ayeTcd MpefenbHOH! MPOYHOCTHIO, KOTOpasd He MOXeT ObITh
NpeBbIlUEeHA YBeJIUYeHUMEM pacxofa LeMeHTa, a TAKXEe
NMPOYHOCTU pPACTBOPHOI wactTH OeToHa. OOHAKO C  yBelM—
M
HeHUEM SHAHeHHS —— -~y NpeaensHas NpOYHOCTB [0-

ppaonaeTcd. C ypelmyeHHeM BO3pacTa TaKxe yBeyuBa-
ercd npeaenibHAS MpOYHOCTHL OEeTOHA.

3. TPEBOBAHHWA K MATEPHAJIAM

AJid KOHCTPYKTHBHOI'O JIETKOI'O BETOHA

3.1. [lopucTrie 3anoiHATe/M AOIIKHBI, KAK MpaBAlIo, GBEITE MECTHOIO
[IpOM3BONCTBA ¥ OTBevyaThk TpebopanuaM paeiicTeyomux [OCTor n TVY.
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3.2. IIlpu BOoaMoOxHOCTH BBIOOpa CledyeT MNpeANOYUTATE  INeOGHeBHA-
Hble, MOBLIICGHHON MPOYHOCTH IIPH HACBIMIHO# IJIOTHOCTK He Ooillee 800
Xr/M° WM rpaeuii (KepaM3HT) C HACHIUIHONM MNNIOTHOCTBIO He Gonmee 600
kr/mS.

3.3. [NopucTeiit mebeHb WM I'paBHi AOKEH ObITh ¢ppakimupm 5-10 MM,
[Ipp Heo6xOAMMOCTH [OIIYyCKAESTCH NPUMEeHSITE NPOoOINeHbll KepaMa3uT ¢pak-
u 5~-10 MM,

3.4. [lpn npouyHocT¥ rpaeus Oonee 20 xr/cM® n meBua Gomee 10
kr/cM? B ctangaptHoit cmecn (40% gpaxnum 5-10 + 60% ¢pakummm 10—
20) nomyckaeTcd NMpPUMEHeHWe IIpeAellbHOH KpYNnHOCTH OeTOHHO#  CMecH
20 MM Opu yonoBME NO3KMPOBAHUA pasfeflbHO Ho ¢gpakimaM 5-10 n 10-20
HO HACBIMHLIM O6beMaM mpu pacxone Ha 1 MZ Gerona rpaeus 5-10 MM
He MeRee 100 1 unu mebna 5-10 MM He Menee 150 n.

[Ippmenenre HedpakimoHUpoBaHHOM cMecy 5-20 MM He RomyckaeTrcd.

38.5. [lecok pomken orpeuaTh TpeGomanuaMm 'OCT 10268-80 “3anon-
HATENN Ond Tsxenoro 6erona., TexHumyeckKue Tpebopanud”. Monynb
KPYNHOCTM NeCKa HOMMxeH ObniTh B mnpepenax 2,1-3,25 u no rpaHynoMeT-—
PHYECKOMY COCTABy OTBeuYaTh HOPMATHBHBIM NpedesiaM KPHUBLIX MpOCeH-
BaHHUS .

C pa3pelniesns BbieCTOSAIE! OpraHd3aliyM OOIYCKAETCHs NPHMeHeHMe
MecKka C MEHEBINM MOAYJIeM KpyNHOCTH, HTO MOBJIeYeT yYBe/lMYeHHe pac-
xoha HeMeHTa WM OPYyr'HX BHUOOB NeCKA [PH YCIOBUX O0eclieueHWs 34—
NAHHBIX SHAYEHMA R u v WJIA COOTBETCTBYIOUEIo yTOJIN eHNs
OI'paKACHUN IO COTIVIACOBAHNIO C ABTOPCKMM HAA30POM.

3.6. [TopucTeiii Mecok uHIJIAKONEM3OBBIA, aIVIONOPUTOBEIA, T'PAHYIMPO-—
BAHHOI'O AOMEHHOT'O ¥ TEepMOPOCPOPHOrO 1IjIaKa, TOMIUBHOIO IJIAKA, IpH-—
POAHBIX MOPHCTHIX MOPOA MOXET IOJMHOCTHIO UNM YACTHYHO MNPUMEHATHCSH
B KOHCTPYKTHBHOM JI€I'KOM OeTOHe oOf0lero HasHAadYeHHdA IpH YCJIOBUIX
coorBercTRusi Tpe6oBauuaM [OCTor 1 TY m TexHMKO-2KOHOMUUYECKOH
11eJ1eCOOBPASHOCTH.,

[IpiiMeHeHHe KepaM3UTOBOI'O APOOJISHOTO UM OOKUTOBOTO NecKa B
KOHCTPYKTHBHOM JIeT'KOM OeTOHe M0 TeXHUYECKHUM M SKOHOMUHECKMM CO-—
OOpaxeHusiM He peKoMeHOyeTCd s

3.7. B xavecTpe BaXymEro clieAyeT NPUMEHATh MNOPTAAHAUEMEHT

HiM ujakonoptTianauement, oreedamoumit IOCT 10178-76, mapxu 74007,
*8500°7,

* Meronuka onpenesieHHs ¥ OLUESHKK OCHOBHBIX XapPAKTEPUCTHUK IOPUCTOIO
IecKa MNpHUBedeHa B MPHIOXK. 2 "PekoMeHoalMi IO TEXHONOTMM 3aBO-
CKOT'0O [IPOM3BOACTBA M KOHTPOMIO KAYeCcTBa JIerxoro 0eToHa X KpyNHO-
MaHeNbHBIX KOHCTPYKuME xunbx 3panuit’. M., ITHUUSIII xummma,l980.
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3.8, [lopouixoBeie MM BOOOPACTBOPHMEIE AOGABKM AN IMIACTHPUKA—
iy OGeTOHHOK CMeCH, YCKOPEeHUS TBepAeHHR, SKOHOMHH LeMeHTa, Hepac-
Cll1anBaeMOCTH CMeCH M ApP. AONYCKAIOTCH K MNPHUMEHeHHIO NHib [ocjie
NPOBeAeHMS CHenranbHONO HCCIIeAOBAHMA BIMAHKMS HA TEeXHOIOI'MYecKHue u
9KCIIyaTALKOHHEI® XapaKTepUCTHKM OeTOHA B KOHKPEeTHBIX AdaHHBIX yClIO~
BUSIX. BoanyxoroBileueHre CBrllle 5% He OomyckaeTcs.

3.9. CransHag apmaTypa, apMaTypHbBIe H3AeNud W 3aKnajHble [OeTa-
X OOMKHBI OTBEeYATh TpeOOBAHUSAM IPOEKTA ¥ YTBEDPKAEHHLIX TeXHUYeC-—
KX YCJIIOBHH.

3.10. Bce maTepuansl U uagenus, nNpHMeHdeMble B MAHEILHEIX HEeCy-
IMMX, OrpaxAalomux W NOGOPHBEIX KOHCTPYKUMSX, NOANIexaT CuCTeMaTuyec-
KOMY BXOAHOMY nabopaTOPHOMY KOHTPOJMI® A0 ¥MX NPUMEHeHus B Neji0 B
cooTeercTBuu ¢ OCT n TY npennpuarng.

[Ilpr npreMke NOPUCTHLIX 3ATOJHUTENE! HeoOXOAHMO PYKOBOACTBO-—
BATBCH TEeXHUUYEeCKUMH YClIOBUAMM, yCTaHABIHBAEMBIMU OO0OSI3AaTENBHO B
dopMe cornauleHugd Mex[Ay TMOoCTaBUIMKOM M 3axalau4lKoM,

B orHoOwennu nOpUCTRIX 3aNOJHUTEJIel coryalleHueM npeaycMaTph—
BAeTCd 0083aTeNbHOCTE IO 0OBbeMaM U CpPOKAaM NOCTABKU YUCTHIX
bpaxuuit 3alOJHATENS ONpeAe/IeHHOH MapkKU HACBIIHOA INJIOTHOCTH Y INPOY-
HOCTH.

BpaxoBOYHEII MAKCHMYM HACBIMHOM IJIOTHOCTH ( R
BAGTCH ONS KaXAOH NapTUH:

=< X + 1,7

Corvl. ‘VT_L' ?

r'ae X copy — HACBIIHAS MIOTHOCTE NO COTMALIEHMIO TPW BOCHMH MpO-
°  Gax:

. 9
5 (¥i- Yeorn)
~ - CpedHee KBAapaTHYHOE OTKJIOHEe=-
n-1

6p ) ycTaHaBmM~

op

[dna npoyHOCTH MO HUIMHAPY R:

B, 26R

Il

==

Coryl. . -1 ;
3 (R L Rcorn)2
6 \/ T n-4 .
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d.11. Kaxnaent eua Marepuana, npedHa3HAYEHHLIA K NPUMEHEHMIO B
KOHCTPDYKTHMBHOM GeTOHe, NO/MKEeH CHCTEeMATHYECKH KallbKYyIIRpORATECH
o cebeCTOMMOCTH (pPaHKO-AOMOCTPORTENLHOTO IpeanpusTHS,

[Io OTyeTHEIM HAHHBIM O Ce0eCTOMMOCTH LEeMeHTa (Cyo pyo6./Kr),
Menkoro 3anomuurena (C,, pyo6. /M®), KpyNHOro 3amojHHTeNs (Cks
py6./M3) u nobaexu (B mepecyeTe Ha 100~NPOUEHTHYI0 KOHNIEHTDANMIO)
(Cq» PY6./Kr) MOXHO PACCUMTATL BAPHAHTHO COCTAB  KOHCTDYKTHBHOI'O
Nerxoro 6eToHa Hamenbmeﬁ MAaTEpHAJIOEMKOCTH, T.©, HAUMEHBIIYIO CTO-

MMOCTh MaTepuanop Ha 1| M° Geroma m Ha 1 M2 namemLROMK KOHCTPYK=
LIMH,

4, [TPOEKTUPOBAHHUE COCTABA KOHCTPYKTHBHOIO
JIETKOI'O BETOHA

4.1. INpoexkTupopanyie cocTapa KOHCTPYKTHBHOIO JIErXOro 6eTORa
CBA3AHO C OOOCHOBaAHMEM BapUAHTA HOMEHKJATYPHl COCTABJISIOIAX N pac-—
yeToM MX pacxonos Ha 1 M°S 6GeToHa B KOHCTPYKIMH C YYETOM H3MEHYH-
BOCTH H oONpeleNeHHO¥ cTeneHu 06GeCHedeHHOCTH COBOKYIHOCTH Tpebye—
MBIX IPOEKTHEIX IoKaszaTeliey NpH HaAuMEHHIIEH 3aTpaTe PecCypCoOB.

4,2, Ha craguu opraHuzamMy HHAYCTPHAIIBHOTO [JOMOCTPOHUTENBLHOIO
NpOM3BOACTBA 3ajaya, OTMeueHHAs B N, 4.1, pemaerca npu pasapaboTke
TeXHUKO~-aKOHOMUueckoro obocHoBanua (T30) apXUTEKTYPHO~KOHCT
pyKTHBHOI TexHojiorudyeckoi cuctemel (AKTC) Ha ocHOBe H3yYeHHs H
SKCIIePUMEHTAJILHO~PACYETHOTO BAPBHPOBAHUA COCTABOB GeToHA HA MeCT-
HBIX CBIPREEBLIX U MaTepHallbHEIX pecypcax.

4,3, Ha crapuy peiicTByiomero 3aBOACKOIO AOMOCTPOUTEIBLHOTO MpPO-
uaponcTea sanaua (n. 4,1) pemaerca npy NpUBA3KEe THUNOBLIX NPOEKTOB
¥ paspaborke Texuumuecxux ycaoeuit (TY) m OCT npeanpuatus Ha mpo-
H3BOACTRO MaHeNbHBIX ¥ OOOOPHLIX 3JEMEHTOR XKOHCTPYKNUH, a TaKxe
NMpy TeKylleM COBEpUIeHCTBOBAHMN KOHCTDPYKLYWHM, TEeXHOJIOTMH K 3KOHOMH-—
KU HIPOU3BOACTBA.

4.4, [ns NpoexTHPOBAHNA COCTABE KOHCTPYKTHBHOI'O JIerKOro GeToHa
HeoOxooMMO MNOATOTOBUTE M OOOCHOBATL UCXOOHEBIE OAHHBIC, Y 9UThIBAS
YTO:

1) BeroH BO BHYTpPEeHHMX NAHENIbHEIX KOHCTPYKIMIX B INpeBa-
Jmpyiomeis yacTd KHMeeT KOHCTDYKTHUBHO--3BYKOUIOISIIMOHHOE  HA3HA-
yeHHe; MOXKET OKAa3aThkCsHd 1LefleCOOOpa3HBIM H3 6O6eTOHa  KOHCTDYK-
TRBHO-3BYKOU3OJIAIUOHHOTO HA3HAYCHUS BBRUIOJHATE TAKXKE U 3J1EeMEHTEHL
ofmero XOHCTPYKTHUBHOTO HasHauyeHud., Bonpoc o BriGope Mapku 6eToHa
pellaeTCd MNPOEKTHOH opraHu3anued COBMECTHO C MNPOM3BOACTREHHOU IpH
NpUBS3Ke MPOEKTA.
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2) Mapka NpOYHOCTH HA3HAYAETCH, KAK NPABWIO, II0 HecymeH Chno-
COOHOCTHM CaMOii HATPYXEHHO} MaHely NepBOIre s3Ta)a B O=3TaXHOM 3[8-
HUM, CaMO#l HATPYXEHHOH IaHejd NMepBoro U YeTBEepPTOO aTa)Xel O-
3TAXHOIO 3JAaHHWYg ¥ IO pa3HpIM YPOBHAM HAI'DY30OK B AOMAax MOBLIUEHHOMN
STaMHOCTH.

B nomMax NOBLIUEHHOX PTaKHOCTU Lejlecoo0pasHO BCe  BHYTDEHHHE
CTeHbl HmxHero gapyca (4-5 sTaxell) BLIMONHATHL OOYMHAKOBOW  TOMUMHBL
M0 pacuHeTy MEeXKBADPTHDPHOH 3IBYKOMIONALMH C TeM, YTOOhI MOgPYCHO He
MEeHSTE MapkKy NpoyHOCTH OeToHa.

Ilpr npuBg3Ke TUIOBBIX NPOEKTOB B 32BHUCHMOCTH OT TeXHUKO=3KO-—
HOMUYECKHUX IoKda3aTellel MOXET OKal3aThbCH BLIINOAHBIM MOBBICUTE MAap—
Ky KOHCTPYKTHBHOI'O JIEKOI'0 6eToHAa C TeM, uTOOh! YBEJMYUTL MOAYIb
YIPYIOCTH ¥ NOCTHI'HYTE HOPMATHMBHOI 3BYKOMIOJAUMU ITPH MeHbUIeH
TOMIIYHE MeXKBapTUpPHBEIX NaHeneir (cMm, Taba. 3).

3) Ilpu BrHIGOpe BHAA NOPHUCTOTO 3aMOJHUTENd CleAyeT OTAABATD
peuMYLIeCTBO Mec'rﬂomy, Hanﬁonee NMpOYHOMY NpM HaAUMeHBUI el IJIOTHO-
cTHd, T.e. opu (K )MaKC . 10% M Np¥ ero HauMeHnein cebe-
CTOUMOCTH d)paHKo-e.aBoa Kl’l}r

Ll1s1 OKOHHATENRHOTO BLIOOPA MNOPUCTOrO 3ANOJHMTENH, €CJ/IM TAKOBROH
BOBMOKEH, HeoOXOMHmMO NPOBeCTH NCCAeAoBAHHE HE TOILKO (K ) Maxc,Ho
n no ( --%‘-.— )Maxc M 0 CefeCTOMMOCTH,

4) [na KOHCTPYKTHBHO-3BYXOUIOISLUNOHHOT'O JIerKoro 6eToHa He
craeayeT pnoduBaThLCg CIMIIKOM MAJION HACBIMHOM INIOTHOCTH. XKejaTenbHa
HauMeHRIIAS ASPOPMATHBHOCTEL MOPUCTOTO 3AaNOJIHUTEJS .

5) B xayecTBe MENKOTO 3alOJIHUTENS, KaK NPABHIIO, NO/IKEH Ha3Ha-
yaTkCd Kpapuebbiii necok nmo 'OCT 10208-80 npu monyne KPYIIHOCTH
2,1-3,25, llpuMeHeHNe MEJKOro NeCKa CONPSKEHO C YBEJHUYEeHHMEeM paC-—
XOOa HeMeHTa ¥ YMEeHBUWeHHeM MOMAYId ynpyroctTu ©OeToHa,

[[py HAIM4YUE OONYTHO OJYydYaAeMOI'0 IeckKa, HalpuMep, LIaKoneM30-—
BOT'O, AIJIONOPUTOBOIO WM NPUPOOHOTO, BO3MOXHO YACTUYHOE €ro  HUC-
NOJIL30BAHNE NPH COOTBEeTCTBylmeM ofocHOBaHMU 6e3 ymepba ONg 3BY-—
KOHU3OJIALUMOHHON M Hecyuleil CIoCOOHOCTH.

B8) O6beMHas NJOTHOCTEL (B BBHICYLIEHHOM COCTOSHMHM) KOHCTDYKTHB-
HOT'O KepaM3uTOOeTOHa MAOMKHA COOTBeTCTBOBATH Tadb/muaMm 4.1-4.4 ans
KOHCTPYKTHBHOI'O JIerkoro GeToHa, HO He MeHee 10600 xr/m°.

IlpeapapuTenbHO O6BEMHYIO INAOTHOCTHL BBIYUC/IAIOT MO TabmuuaM ¢
UCNONBbAOBAHUEM IIPM HeoOXOoAuMOCTH HHTEPIIONALNH,

7) CTPpYKTYPY KOHCTPYKTHMBHOT'O 6eTOHa HeoGxodMMO Has3HAYATHL IO
TEXHUKO-2KOHOMHYECKNM pacueTaM #u no Tabminam 4.1-4.4.

CnenyeTrT CTPeMUTHLCHE K MHHUMAJIBHOW KOHUEHTpPALMY KepaM3uTa
bpakuur 5-10 B xepamauToberose. B GoJBIIMHCTBE ClyyaeB OKaaLBaeT-

cga Haubonee 3KOHOMUHHBIM KepaM:MToGeTOH CO CTPYKTYPHBIMH XapaKTe-
pucrtukamu: I1K 10, Tk = 0,5; = 0,71.
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Puc. 1. 3aBucHMOCTEL noppakiMOHHLIX pacxonoB (MO HACHINHBIM OGBeMam)
nopucToro rpaeusd xepamaura Mapxu ‘4007 m kpapueBoro mecka oT ar-
peraTHO~CTPYKTypHOro tdakropa M/M+K npm Mapxax 6eToHa M150,
M200, M250: a ~ npepensHoit kpynHocTE 20 MM; 6 — npenenbHOR Ky~
noct 10 mMm; 1 - M150, subpoyknanviBaemocTk 20c; 2 - M250, Bu6po-
yknaaeaemMocth 20c; 3 = M150, OK 6=8 cMm; 4 = M250, OK 6-8 cm:
o9 = M200, OK 6=-8 cmMm; 1', 4' = M200, BHOpOyKanemaeMocTh 20c; ppag-
mE 0=10 mM; 1", 4 . 1o e, dpaguun O=0 MM.
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Prc. 2. 3aBECAMOCTE NMOPPAKIMOHHBIX paCXOLOB MNOPUCTOIO WEOHA WNa-
KOBOH MeM3bl M KBAPLUEBOI'O IleCKa OT arper \THO-CTPYKTYPHOI'O ¢axTopa
M/M+K: a - npeagenwHoit xpynHocTd 20 MM; 6 - TO_ Xe, 10 mM; 1 = BH-
GpPOYKJIAALIBAEMOCTE 20g , pacxoa nementra 3)0 xkr/M ; 2 - TO Xe, pac—
xon uementa 400 xkr/M ; 3 — noapmxHOoCTE OK 8-=10 cm, Jpacxon [[C =
3 .oq \
MenTa 300 xr/M ; 4 - TO e, pacxon uemeHnra 400 xr/M ; 1, 4 -

pacxoln me6nda ¢pakmiu O=10 Mm; i, 4% = 1o xe, ppakan  0=5 MM,
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Ona mnaxkoneMaobeTOHa H arionopuToGeToHA NpH GOPMOBAHHHA B I'O-
PHR3OHTAJIBHOM IIOJIOXKEHHM BO3MOXHA CTPYKTYpaA C HNOBLOIUESHHOK KOHIEH-
Tpauvei KpynHOro 3anOoJIHATEeNs IpH 3Ha4YeHHdX M%AK'“ = 0,25+0,5;

MpH KACCETHOM (OpMOBAHHH NpPeANOYTHTENIbHA CTPYKTYpa ITIK 10,

M

TV = 0,5; = 0,71,

8) PopmoBaHHe NPEANOYTHTENLHO MPOA3BOAMTE IOPA3OHTAJBLHBIM
cnoco6oM K/ C MOMOINELIO MOABMMKHBIX IMUTOB.

Ilpr ropuagHTanbHOM crnocofe POpMOBAHUS H BHOPOYK/IAALIBAEMOCTH
6eToHHOU cMecH MeHee 20 C npurpyska He TpebOyercs, a IIpA BHOPOYK=-
naaniBaeMocTu 6osiee 20 ¢ HeoOxoauMa npurpyskKa Ipi BHOPOYNIOTHEHMH,

[Ipm kacceTHOM ¢GOPMOBAHMM B 3aBHCHMMOCTH OT pacxofa neMeHTa
MOXxeT HabmoaaTbCd BOAOOTAENIEHHE, KOTOpOe yAaeTCd YCTPaAHHTL nobap-
neaueM 10% mopucroro mecka mwm 100-150 kr/mM° somm TAC.

4,5, Hcxonnrvle cocTaBbl KOHCTPYKTHBHOI'O JIETKOI'O OETOHA HA Ke-—
PAM3HTOBOM, WYHI'H3UTOBOM H APYIrUX BUAAX HOPHCTOTO I'paBHsd npn
npeAenkHON KpynHocTy rpaBus 10 MM B TaxesoM necke clieAyeT NpHHU-
MaTpk 1o rTabiune 4.1 ¥ npu npenenbHol KpynHocTH rpaBEs 20 MM = 110
Tabn, 4.2 U puc. 1.

4.8, Ucxoaueie cocTaBbl KOHCTPYKTHBHOIO JIerkoro 6eTOHA Ha a-
KOBOYM NneMae, arfiionopuToBoM mebHe, ApoO6lIeHOM KepaM3uTOBOM 1ebHe,
me6GHe NPUPOAHBLIX IMOPUCTBIX 3ANOJIHUTENed HAa TAXEeNOM HmecKe MpH npe-
nenbHOR KpynHocTtH mebua 10 MM cneayer npuammaTb no Tabi, 4.3
M npy npeaenbHoi kpynHoctd 20 MM - mo Tabn. 4.4 mim no puc, 2,

4.,7. Br1Gop CTPYKTYPHBIX XapaxTepUCTHK COCTaBa KOHCTPYKTHBHOIO
nerxkoro 6eTona NPOMSBOAMTCSH IO SHAYEHUAM noxasaTe/ld rpaHylioMeT-
pug TU ¥ arperaTHO-CTPYKTYpHOTrO (axTOpa MR Ona Hecymmux =n
asyxonaor%wamnx TaHEeBHBIX KOHCTPYKLMH H3 KepaManuTobeToHA NMpHHU-
Maercd ~——>—= (,66-0,71 B KayecTBe MCxoaHOro cocrapa GeToHa. [Ipm

M<+K
NMOPUCTOM IebHe BbIGOP CTPYKTYPBl SABHCHT OT TEeXHHKO=2KOHOMHNYECKHX

GaxKTOpPOB,

4.8, B 3aBHCUMOCTH OT HMewlerocs QOpPMOBOHHOIO ©060pynoBaHMd
HA3HAYAeTCHd NoxkasaTeqb BHOPOYKIaNbIBA@MOCTH WM NOABHXKHOCTH  NDH
YCJIOBHM oOfeCIleyeHns IpeAelibHOTO YIJIOTHEHHS JIerkOO0eTOHHOH CMEeCH
npu GOpMOBaHMM 3afaHHBIM CHNOCOGOM M PEeXHWMOM H IPH  ONTHMAJILHOM
pacxofie BOAbl 3aTBOpeHMd, McxonHolii pacxoll neMeHTa onpeaensercd o
PHCYHKAM 3-6 .
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Hcxonunlit pacxon BOABI INPUHMMAaETCH Mo dopmydne:

Bucx=Wl<'K+Wn'M+HI"[[, nim

rae WK — BOLQUOIVIOWeHKe 2a 15 MHH KPYNHBIX 3allOJIHUTEeeH,
/M ;
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Prc. 3. 3aBUCHMOCTEL NPOYHOCTH XKOHCTPYKTHBHOTO KepaM3UTOOETOHA OT

arperaTHO=CTPYKTYPHOI'O AaKTOpa, pacxoda LUeMeHTa U YNoOoyKIaOnBae-—
MOCTH IpH MNpeaenbHo# kpynHocTH 10 MM (B uncimrene M/M+K,B 3Ha~-
MeHaTene BHOpoykiIansiBaeMocTsh 20c mmm noaBuxHocTe OK)

A ®0O®®NM X - pacxold LeMeHTa NAHHOTO COCTapa



Facxoz nesenss "A00"

i
8

400 f—

150 200 250
Ha Rs%
POTHER NDPOYHOQTE oM

Prc. 4. 3aBECHMOCTh MPOYHOCTE H pacxofa HEMEHTA KOHCTDYETHBHOIC
KepaM3HTOGeTOH2 OT ArPeraTHO-CTPYKTypHoro ¢axropa M/M+K, ITK20 MM
(KepaM3AT /MAHO3OBCKHI, MEeCOK MOCKBOpDelXHM); CIVIOIHbIC JMHMA -
BHGpOyKIanpiBaeMocTb 20C, MyHKTHpHBIE = NOABHXHOCTE OK; B wncmmTe-
nme M/M+K, B anamenatene BruGOpoykiaaasiBaeMocTh 20c mmd OK 8-8 ©M

@ B ® & A - pacxon neMenTra RAHHOTO cocTapa GeToHa
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8. 3aBHCAMOCTb MPOYHOCTHE M INIOTHOCTH KOHCTPYKTHBHOIC UIJIAKOMEM300eTOHA npe-

neneHO# KpymsHocTA 20 MM OT CTYKTYPHOI'O daxTopa M/M+K, ynoGoyknanemBaeMoCTH #H

pacxofa neMenTa ——.—— By 20c, —m~ — OK 6-8 cM™m



Wu ~ BOOOMOTPeBGHOCTL mMecka, 1/MS;

HI' - HOpManpHAS I'yCTOTA LEMEeHTHOI'G TeCTa B [O/89X CAAHM=—
IbI;

Il - pacxoa uemeHTa, Kr/M- .

Ina ucxoaHOro cocrama 6eToHA pacxod COCTABNLMIOIUMX, IIPEACcTabB-—
neHasli B Tabmuuax 4.1-4.4, npuHEMaeTcd Mo pyGpuKaM “KaccerHoe
bopMonBanne” mim “I'opusoHTankHOe dopMoBaHMe” C pacxodoM BOAbI IO
nn. 4.8 n 5.6,

4,9, Ilpn ¢opmMoOBaHME HA KACCETHO~KOHBEHEPHOH JIMHHKH, BHOPOIIPO=
KATHOM CTAaHe, NpPOU3BOACTBEHHOH BHOPALMOHHOM IJOWIAOKE, FOPH3OHTAIb-
HEIX CTeHAaX C OQHOCTOPOHHKM BUODPOYIIJIOTHEHMEM WM NPUTPY3OM  IO=
CpeICTBOM BuUOpOHACAOKM NPHUHAMAETCS UCXOMHLIA COCTaB INPH BUOSPOYK-
nagsiaemoctn 20 c.

[Tpr dopMOBaHME HA KACCETHBIX CTEeHOAX B BEPTHKAJILHOM  MOJIOMXE=
HUN [IPUHAMAETCS UCXOAHEIM COCTAB C NOABUXHOCTBIO IO Oocajke CTaH-
napTHOro KoHyca 6-8 oM npu nmopuctoM rpaenu nm 8-10 cM npu nopu-

cCTOM ILebHe.
4,10, [locne onpeaenenus mo tabmuuam 4.1 wnm 4.2 1 oo, 4.3 i

4,4 pcxoOHOr'©O CoCTapa JIErKOOeTOHHOH CMECH Ang OnpeaeiieHus - pacxoO—
Ja BONBI 3aTBOPEHHS ¥ YTOUYHEHMSI pacxoda NOAHHOI'O lieMeHTa, a Clieldo-

BATEJILHO, N PACXOOOB COCTABJMIOIIMX [PHUCTYNAIOT K IKCIEepUMEeHTAalLHOH

npopepke cocTabBa GeToHa (MpuUIox. 2).

5. QKCIIEPUMEHTAJ/IbHAA TTPOBEPKA M YCTAHOBJIEHHUE
NCXOOHOIO COCTABA
KOHCTPYKTHUBHOIO JIETKOI'O BETOHA

5.1, [lna sKkCnepMMeHTa/ILHOA TNPOBEpPKH COCTABA  KOHCTPYKTUBHOIO
Jerkoro 6eToHa Heo6xoOAMMO OOeCHeYUTh BO3BMOXHOCTE  BOCIHPOH3BOOH-~
MBIX ONLITOB (NPHIIOK. 2).

5.2. [loaroTrorka MaTepunaioB 3axkinodyaeTcd B OTOOpe M yCpedHeHWMH
npo6bl, pacceBe, CYWKe M XpaHEeHUH 3alloJIHuTesiel, oTbope ¥  XpaHeHMH
IeMEeHTa M MOPOKOBLIX OO0ABOK, NPUIOTOBJIGHAM M XpaHeHuH pabodyero
pacTBOpa XMMHUYECKHX M NOBEpPXHOCTHO-AKTHBHLIX N06aBOK.

O6reM npoObl AOMKEH ObITh pPaCCYUTAH C 3alacoOM Ha  MOBTOpPEHHe
(permmikaimio) ¥ HPOBEPKY pe3y/LTATOB ONLITOB B HOCIEAYIOWEM,

5.3. Obopynopanue U npubOphl A/iE AO3HUPOBAHUA COCTABIFIOMUX Oe-~
TOHA OOJIKHEI OOECHEeYHMBATE BO3MOXHOCTH OTMEPHBAHUS KPYNHBIX [IOPH-
CTBIX 3alloJIHUTeNie#l U IeckKa IO HaCbIIHOMY 00BeMy C TOYHOCTBIO oo
10 Man/n1, a Takxe mo Becy C TOuHOCTEIO 10 I/KI', HeMeHTA M NOPOLIKO=
BbIX O06ABOK IO BeCYy C TOYHOCTBIO 1 r/Xr, BOObLI MO OOGBEMY C TOYHO-
cthio 10 Ma/n 1 Xuaxknx Oo6aBoOK C TOYHOCTHIO 1 r/kr.
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T

ArperaTHO-CTPYE

JIOMEeTpHnN,
TYPHBLI PAKTO

[lorasaTens rpaHy-

1,74
1,51
1,32
1,10

0,8
0.8
0,7
0,6
0,5

1,74
1,51
1,32
1,10

0,9
0,8
0,7
0,8
0,5

KoHCTHyKTHRHER KepaMauToGeTOH upepenbaofl xpymocteio 10 MM Ba TEXenOM NeCEe M nopraaganeMerre mapzm “400°

0,3

0,35
0,4

0,47
0,5

0,58
0,57
0,61
0,66
0,71

0,3

0,35
0,4

0,47
0,0

0,53
0,57
0,81
0,88
0,71

Pacxoas! sanonauTeneit (n/MS) no ¢pakuMaM pi9 MAapoR OerToHA
MI150 M200

05 | 510 { M+K | 05 [5~-10 |[M+K | 05 | 5-1
M K M K M K

BuGpoyrnaasBaeMocTs 20

880
500
585
615
690

790

375

865

B35
870
TS
765
813

890
320
760
855
615
375
525
470
405
345

1270
1260
1250
12490
1230
1220
1215
1205
11985
1185

1250
1305
1220
1205
1185
1185
1180
1175
1160
1130

370

400
570

636
715

765
815

840
770
700
B15
570

485
433

313

1235
1230
1225
1210
1200
1195
1180
1170
1160
1150

1200

1185

1170
1155
1140
1135
1130
1120
1110
1005

370
425
480
505
585
620
660
680
740
780

8860
790
720
B30
280
o945
495
445
335
320

1230
1215
1200
1185
1175
1185
1155
11335
1125
1115

Pacxoant ueMenta {Er/m>) juia MApOK
feToHa

MAapDKP

¢, T'OPH3CHTAJNERHOS (GOPMOBAHHUE

375
385
350
335
325
315
300
300
285
275

200
250
230
250
275
285
300
300
315
325

430
385
380
375
375
330
350
325
300
300

300
300
300
300
300
325
325
275
275
27

[MToapmmocTs OK 6~8 cM, xacceTroe dopMoBaHue

350
400
450
525
599
230
825
665
719
T8

810
745
880
585
535
520
470
425
365
310

1160
1145
1130
1120
1110
1105
1085
1080
1080
1085

395
383
380
375
375
380
360
360
375
375

275
275
276
275
275
250
250
250
230
280

300
300
325
325

350
400

425
450
475

450
4150
450
425
425
400
400
375
350
330

325
325
325
325
326
325
325
325

3
375

375
375
375
375
525

TeBmaua 4.1

QGrpemMiLie Beca (Erlua) RepaManTobe-
TOHA BBICYIIEHHOIO AN MApOK GeTOHA

EepaManTa

400 { 600

1385
1455
1500
1580
1605
1620
1655
1710
1755
1800

1405
1500
1530
16080
16825
1655
1630
1740
1815

1865

1430
1480
1540
1620
1670
1700
1760
1800
1870
1925

1440
1530
1350
1605
1825
1640
1865
1705
1750
1780

M200 o
400 | 600 { 400 |

M280
: , M150 M0l ) 2.
0 { 10-20] M+K _ — _
B ol ol Bl ol el

1435
1455
1520
1606
1635
1630
1685
1705
1720
1700

1430
1480
1550
1826
1860
1676
1715
1765
1780
1830

1450
1515
1570
1640
1665
1725
1755
1726
1770
1815

1420
1470
1650
1610
1655
1680
1780
1850
1920
19885

1457
1515
1380
1630
16465
1670
1715
1710
1735
1770

146D
1490
1610
1600
1680
1720
1760
1780
1815
1855

1510
1560
1575
1645
1670
1685
1730
1740
1785
1830

1505
1550
1580
1625
1745
1680
1710
1745
1760
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TaGmma 4.2
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05 0,5 6151 255 |3850 1220 |600 | 2501 345 1185 | 570 1 240 825 [11351 360 1250 | 425 | 300) 520 | 350 [1640 | 16351 1685 11660 1740 | 1665
0,4 0,57 880 220 1285 J1185 6685 | 215)] 285 ]1165( 630 | 206 275 |1110 | 350 |250 | 425({ 300 | 515 |350 | 16980 | 1685 1760 |1710 {1780 | 1700
0,3 0,68 {760 | 170 1220 [1150 |740 | 1701 2156 1125} 710 | 160 1205 [1075 ] 325 {250 | 400 1 3001 510 |3560 11745 | 1735 18C0 {1760 [1880 | 1760
0,28 { 0,71 8001 140 |180 1180 {780 | 146] 175 |1100] 745|135 |[170 1050|300 |250 | 400]1300| 475 {350 1760 | 1765] 1840 | 1785 | 1860 | 1780
[loasmxaocTs OK B8-8 oM ; KacceTHO® (opMOBaHEE
1,1 0,22 1285 | 320 688 1200 1270 | 3051 650 {12251 265 | 300 1635 {1200 {310 250 | 430 | 3001425 {350 11215 | 1345 13810 1380 |12080 {1365
1 0,25 [|320] 315 645 {1280 300 | 300] 610 1210} 300 } 205 15985 1190|320 [260 | 44013101460 |350 | 12656 { 18807 1350 {1380 {1858 1415
0,9 0,28 }365 | 310 580 [1255 845 [ 300 550 |1185] 340 12080 1545 (11751830 |270 | 4003301 475 | 850 | 1320 | 1430] 1350 | 1440 [ 1425 | 1450
08 0,83 1410 | 300 |530 |1240 {390 | 286 | 505 {1180} 380 | 280 {500 |1160 1340 1280 | 450 | 340 | 475 {325 | 1380 | 1480 1460 | 1480 {1470 (145D
0,7 038 465 | 280 |470 (1220 440 | 2651 455 |1160| 435 | 260 |445 1140|340 280 [ 455 { 350 | 500 |325 1440 { 1530 1530 [ 1540 {1580 [1495
0,6 0,43 5151 265 1415 [1185 |480 | 250} 400 [1140§ 480 } 250 385 1115|350 |2080 | 460 { 350 | 6500 {300 | 1500 | 1565] 1675 | 1876 | 1600 {1500
0,5 0,5 |[585] 245 |335 1165 {560 | 235 | 320 {1115 545 { 230° |315 (1080 | 350 |300 | 460 | 860 | 500 | 300 {1570 | 1630| 1650 | 1645 {1670 |1645
0,4 0,07 {645 | 210 {280 [1135 {620 [ 200 265 {1085 | 605 {1685 [260 ({0680 { 325 [275 [ 4501325 (500 (3060|1800 { 1840{ 1700 { 16840 {1780 (1580
0,3 0,68 172011685 {210 {1085 |680 | 155| 200 11045 | 680 { 155 |185 [1030 {300 {250 | 425|300 | 500 |325 | 1645 | 1865] 1730 | 16685 | 1800 1670
0,28 | 0,71 {760 1135 176 [1070 |730 ¢ 135|165 [1030| 715 | 130 {160 11005 | 275 {250 | 400 | 300 | 500 | 825 | 1655 | 1680 1745 | 1700 | 1845 {1700



Ta6bmna 4.3

KoRCTpYERTHRHEIR MIAKOHEM30GETOR NpeneLHOA KpymuocTeio 20 MM Ha THXenoM HeCKe M NopTiapaneMentTe Maprm 4007

Pacxonr: aanommneﬁ no d)pamm A3 MApOK Ob6peMHBI Bec GeTopa B

M150

5-10

Butpoyxnanrmaemocts 20 ¢, ropraosTanbHOoe $opMoBaHme

LG

0,5 0,71 330 820 200 310 770 335 320 750 360 1825 1785 1795
0,6 0,66 4100 785 285 380 735 330 370 715 3680 1820 1780 1775
0,7 0,61 475 750 280 450 705 330 435 680 360 1795 1780 17685
0.8 0,57 835 710 280 505 B75 330 485 660 360 1790 1770 1770
0,9 0,53 600 630 280 570 645 325 555 820 360 1785 1770 1755
1 0,5 630 650 280 615 620 325 8585 800 360 1770 1758 1750
1,1 0,47 700 620 230 670 585 325 640 575 360 1760 1750 1745
1,32 0,4 815 545 285 785 526 330 745 5006 360 1730 1730 1706
1,51 0,35 g10 480 2080 880 470 330 840 460 365 1715 1710 1705
1,74 0,30 1000 440 285 870 420 340 935 400 370 1700 1700 1680
2 0,25 1110 370 300 1070 360 360 1080 840 380 1675 1700 1865
MonemxuocTs OK 810 oM, xaccernoe dopMomanme
0,5 0,71 310 770 385 310 760 395 305 745 440 1785 1845 1870
0,6 0,66 380 735 380 370 718 395 370 715 435 1780 1815 1865
0,7 0,61 450 705 330 435 680 380 435 680 435 1775 1800 1850
0,8 0,57 505 675 330 485 660 380 490 650 430 1775 1780 1835
0,9 0,93 870 645 325 945 620 380 555 625 430 1765 1775 1840
1 0,5 B15 620 325 285 600 380 595 600 430 1760 1775 1830
1,1 0,47 670 585 325 640 570 380 645 570 440 1755 1770 1825
1,32 0,4 785 525 325 755 505 385 760 510 440 1725 1745 1815
1,51 0,35 880 470 330 840 460 385 845 435 440 1710 1730 1785
1,74 0,30 970 420 330 835 400 390 935 400 445 1680 1715 1776
2 0,25 1070 360 360 1030 340 390 1025 345 450 1700 1875 1745



N
Qo
Tabmamn 4.4

KoHCTpYRTRBHEIA MIAKONEM306eTOR C NpPeAeibHOR KPYHROCThIO 20 MM Ba TsxenoM NecKe ¥ HopTiananeMente Mapkm 400

O6seMHERIC Beca (zr/ma)

Pacxon nHeMeHTa R

:;_-_ —
B s Eg | Pootoms savommroneh o bpaxems s Mepx | wepor serom | moaxomsusotieroma -
E. | E =t .3' .. | ' ' r— | M M250
g ARG | 510 | 10-20 | | 510 | 10-20 | 10-20 M150 MZZO M%U
% | & o i | : ; |
S elae I I SR NN S N S S I
BropoyrimaaemaeMocTk 20 C, rOpH3OHTABHOE @pmomme

0,71 825 150 180 790 145 175 765 145 170 300 360 430 1845 18350 1900
0,3 0,66 790 180 230 770 175 220 745 170 215 295 355 420 1845 1870 1800
0,4 0,57 735 240 320 715 220 310 620 225 205 290 350 415 | 1885 1875 1900
0,5 0,50 870 280 390 650 270 380 635 265 370 285 350 110 1820 1845 1885
0,6 0,43 600 315 490 080 305 480 575 295 465 285 330 410 1805 1845 1876
0,7 0,38 o580 300 560 035 320 o980 920 315 550 285 335 415 1775 i830 1875
0,8 0,33 480 360 640 485 350 620 470 345 610 285 355 420 1765 1810 18556
0,9 0,20 450 385 710 435 370 695 425 365 870 290 360 425 1775 1810 1845
1 0,25 395 400 780 385 380 715 380 370 750 200 360 425 1745 1780 1815

IMoapuxuocTe OK 8-10 oM, RaccerHoe ¢opMopaHme

0,71 | 765 | 145 170 | 765 140 170 765 | 140 170 320 380 450 1770 | 1845 | 1915
0,3 0,686 745 150 230 740 165 215 735 165 210 320 390 445 1780 1850 1900
0,4 0,57 690 205 315 680 220 290 680 220 290 320 380 445 1685 1815 1916
0,5 0,50 835 260 370 620 260 360 810 255 355 320 395 450 1780 1850 1880
0,6 0,43 979 205 460 565 300 475 555 285 450 320 400 455 1765 1855 1880
0,7 0,38 525 315 540 515 310 025 505 305 520 320 405 460 1760 1830 1870
0,8 0,33 470 340 810 455 330 585 455 330 5385 325 410 465 1745 1790 1840
0,9 0,29 425 365 670 415 355 665 410 350 650 330 415 4865 1735 1805 1840




0.4, IlepeMeminpanne NPON3BOARTE B MEeXaHNYeCKOH MellalKke INpEHy-—
auTenbHoro nepememupanua (tuna CO 46a 65 1 ¢ ykpenneHmeM Ha J1O-
nacTax I0JIOC Pe3HMHOBOH JIEHThI, NpefoTBpamAalomei paspyllieHue TIpaHyd
¥ NPUWINNAHAE PacTBOPHOH YACTH K HOBEPXHOCTH KOXYXa CMeCHTeNd ).
[lepeMemuBanue CMECH BPYYHYIO B IIPOTHBHE He OOMyCKAETCH.

9.0. Ilna nmonbopa pacxona BOALI H3TOTOBRIgETCd 3aMec - 12 1 1o
CoCTaBy, yKalaaHHOMY B TaOimuax, C AO3MPOBAHUEM IOPUCTONO 3AMOJIHU-—
Tens (BLICYMIEHHOTO) Mo HAchmHOMY o6wvemy ( Vi ), ¢ ofg3aTeNnbHbIM
B3BEIIABAHAEM OTHEJILHEIMM YUCTBIMH (pakuuaMu ( K ), @ TaKXe
[IeCKa, BLICYIIEHHOTO IO HACBITHOMY 06BeMy ( Vm }, C B3BelUMBaHUEM
{ Qm ) nemenra ( U ) mo Bmecy Bonet ( § ) MepHBIM LM/IMHA-
POM ,

5.6. CHauana B 3amMeC BBOONTCH HCXOAHBbI pacxop Boabl. [locie me-
peMemnBaHdg B TeyeHue 3 MUH U yepe3 15 MHH [Mocile OKOHYAHMS Iepe-
MEWUBAHUS (POPMYIOT 3alaHHbBIM CIOCOOGOM M PEeXHMMOM OAMH obpasel—
KyOuk ¢ pebpoMm 15 cMm. Popma gomxHa OBITH HMCTOI, He CMA3AHHOU, a
JIME CMOYeHHO# BoAok., Onpenendercd ¥ 3anuUcChIBaeTCd o6beMHad MJIOT~
HOCTB CBEXEYIOXKEHHOK OeToHHOM cMecH. llocnne aToro cMechb U3 (QOPMBI
BLII'PYXaeTCs B CMEeCHTeNb M fobapnasgeTcd BoAa B KojmyecTsBe 5% K HC—
XOOHOMY, [IPOHU3BOAMTCH MepeMellnpaHne M 0e3 BhUIEPXKKH oOlpeaendeTcd
06 LeMHasl NNOTHOCTE CBEXEeYINIOTHeHHOM cMecH. ONnIT nosropgerca A0
CHM)XEHus O6BbeMHOH JIOTHOCTHM WM pacciloeHus GeToHHO# cMecu (puc.7).

TpeGyeMblii NIpM NOPU3OHTANBHOM (OPMOBaAHHMM pacxod BOAbBI  COOT-
BETCTBYeT Haubo/blieill OOBEMHOR INIOTHOCTU CEBEXEOTPOPMOBAHHOHR CMe-
CH MIIE Xe pacxofy BOAbl HAuajla paCCIOEHHsd, YMeHblIeHHOMY Ha 5%, CO=
JIM BKCTPEMYM OOBEMHOH IUIOTHOCTH He AOCTUIHYT.

D.7. Ilpr MpPOeKTUpPOBAHUK CcOCTaBa 6EeTOHa OJId KACCETHOIo0 (GOpMO-
BaHMsl [POU3BOAAT OlpedelieHHe NOABHXHOCTU MO ocajke CTaHaapTHOTrO
KoHyca. ONLIT NOBTOPIETCH 00 HNOJydYeHUs TpedyeMoro 3HauyeHuss OCanky
KOHYCA.

0.8, Onpeuenup o6BHEMHYIO HJ‘IOTHOCTI: CBEXeYJIOXKEeHHO CMeCH Tpe-—
OyeMBIM pacxoaoM BOAELI X xr/M° ¥ 3Bas CYMMApPHBI BeC 3aMeca

G$?K+%W+u+5 KT,
nonay4yuM oO0BbeM OeToHa B 3aMece ch g T
Vey = 5*09 ,

YTO MO3BONIAST ONPefe/UTh (QaxTHYeCKHit PACXOA, COCTAB/MKMUN MO Bbi-
xony 6eToHa:
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YCKOPEHHLBIM CIOCOB

£
st

7

['panmna
acclI0eHus
<

N

3
Kr/M

{ /

¢

OOBEMHEIE Bec

anﬁom:mnﬁ

OntuMmannHag nobapka |
BO/bI | E

O6reMBbBI! Bec cBexe~
YIIIOTHEeHHOH cMecH,

HOPMAJIBHBIN CITIOCOB

=
e
2

[Ipenen npounocTu
Np¥ CXATHH, KR/CM

NNpOYHOCTD
beToHa

MaxcumMmalibHad

Ak o T A sl gl - - ' B B

Puc, 7. [Ippmep nocTpoeHns rpadukoB IS ONpENeICHAS ONTHMAIILHOTO
pacxopga BOABI: & = YCKOPEHHBIM CHOCOOOM; © ~ HOpPMAJILHBEIM CIHOCOOOM

5.9. [lo MeTonnke, uU3NOWeHHOK B nn, 5,5-5.8, ONLIT NMOBTOPIETCH,
HO C pacxogoM COCTaBifIONMX, COOTBETCTBYICIIMM Mapke HpOYHOCTH Oe—

TOHA, HNpuuaTOi mno rabmuuam 4.1-4.4,
5.10. Takum obpasoM, NOIYyuYdM OBA MCXOHOHBIX CoCcTaBa KOHCTPYK-
TUBHOIO JIErKOoro 0eToHa 3AJAaHHOHW OAMHAKOBOR YAOOOYXNAALIBAEMOCTH =

Cc 6oaBpMM M MeHBIIKEM pacxonoM nemMeHra llm.
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6. SKCIIEPMMEHTAJIbHOE OIIPEJEJIEHUE HOMWHAJIBHOIO
COCTABA

6.1. [lo nonyuyenspmM cocTaBaMm n, 5.10 H3rOTOBMMIOT COOTBETCTBEH~
HO ycjoBuaAM . 5.5 mo gBe maprum (B kKyGoB) Ka)kaoro cocrapa, KOTO-—
peie [OABEpralT TenoBoi obpaboTke N0 3afaHHOMY HJIH 9KBHBAJICHT -
HOMY MNpPOM3BOACTBEHHOMY pPeXMMY YCKOpeHHs TBepaenns. llocie oCTHI-
BaHHA OOpA3loB, UX OOMepa n B3BeUMBAHMS ONpPENensdioT NO BLIXOAY CO=
ctap 0eTOHa, ¥ fajiee B TeuYeHHEe CYTOK OOHY NapTHIO HCHLITHIBAIOT  HA
npoyHocTsk Iipn cxaTtun no I'OCT 10180-78 n NOCT 181056-72. [Ipn
STOM nocne Tenyopol obpaborku onpepensior: mpouHocTs ( R, ),0065-
eMHYIO IJIOTHOCTB ( X vo J)s BIAXHOCTB ( W-,-o ) 1 o6BLeMHYIo 10T =
HOCTE B BLICYIUIEHHOM COCTOSIHUK ( x cyx )«

6,2. Bropyio naptuio nonBepraioT XpaHeHHI0O B KaMepe HOpMalbHBIX
ycnoeuit (Ipy HACHINEHHOH Bla)XHOCTH BO3AyXa H TeMmepatype 20+2°C (B
TeyeHue 28 CyTOK, IOC/Ie Hero Takxe HCHOBITRIBAIOT HAa MAapOuUMYI0 HpOY=—
HOCTEL INpA CHATHK ( B.g ), BIAXHOCTE Wg X O0BLeMHYI0 IIJIOTHOCTB
B BLICYIIEHHOM COCTOSHUM ¥5 o

6.3. Ilo pesynkrTaTtam nn, 6.1 u 6.2 npeapapuTensHO  onpenesnsioT
KO2pOUIMEeHT nepesona | K 28 ) NIPOYHOCTM MNOCJ/e TemNnoBol o06paboTkn
K MapoyHOH

28 R 28
e, [lna npenpapHTeNbHBIX OLNGHOK HNPUHEMAIOT clleayionme
agayenna Kog:
Mapku npoywoctd .. . o 100 150 200 250
3uagenust Kog . . . - 0,8 0,75 0,7 0,7

6.4, Ha ocHOpaHUM OAHHBIX KCIBITAHUS ABYX COCTABOB KOHCTPYK—
THBHOT'O JIEr'KOro 6eToHa C OCOoJRuINM (J_Lg) n ManemM ( U, M ) pacxo-
oOM LeMeHTa onpenentioT TpeGyemsri pacxon nementa ( || .. ) mo dop-
MyJle JIMHEeKHOU MHTEepPIONdIINKT

L 5 L

M:'rz (RT':BM) Rs- Rm + U,

rae T, M, 6 ~ HHOEKCEl, obosHauapmme “TpebyeMrmi”, “Maibli ”i?. “60IB -
woi” pacxon ueMeHnrTa ll; pacxon neMeHTa B Kr/mM ;

R - IPOYHOCTE INpPH CKATHH, krc/cm2.

[IppMep rpaduyeckoll JmMHeiHON HHTepnOJMSLMH IOKA3aH Ha
puc. 8.
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O0nEuHaa MIOTHOGTD Nipezien OpPOYHOOTA NOCRE® DPODADKE

Prc. 8., 3apucuMOCTL NPOYHOCTH H INIOTHOCTH KOHCTPYKTHBHOI'O KepaM-
3uTOOEeTOHA OT pacxopa IUeMeHTa:

M/M4K o o 0 e v v o o v 00 s oo 0. 0,28 0,0 0,71
HoMep rpadBKa . . . . o o o ¢ = o o o « = Oy 4 1, S 2, B
Ba6poyknanrBAEMOCTEy C 4 « « « o o » o« - 20 20 20
[TOABAXHOCTEy CM ¢ o ¢ o o s s o » =« s = « 5-8 68 6-8

6.5. [lo panueM nn, 6.4 ¥ 6.1 ompenenqgoT COCTAB KOHTDPOJILHOTO
3aMeca, COOTBETCTBYIOIIEr'0 HOMHHAJILHOMY COCTABY 6eTOHa C  yTO4YHe—
HAEeM pacxopa BoAbl IO I, 95.6.

3aMeC HOMMHAJIBHOT'O COCTABA H3TOTOBIGIOT HA TPH HapTHH  KyOoB
COIVIACHO BBIUEHIJIOKEHHLEIM YCJIOBUSM U IIOABEpraloT TellJIoOBOU obpa-—
60Tke N0 3afaHHOMY pexuMy. [lajiee oQHY NAPTHIO HCHBEITHLIBAIOT  IIOCJIE
OCTEBIBAHUL, [APYTYIO BRIACPKUBAIOT 28 AOHell B KaMepe HOPMAaibHOTO Xpa-—
HEeHHd, TPETBhIO OCTABIAIOT HA 28 OHEH B yC/AOBUSX BO3QYIIHOTIO Xpa-—
HeHNd B 1A60paTOPHOM MMOMEINEHUU TNpPH TEeMIOepaType 20;_;;20C U BJ18 ¥ -
Hoctu 45+15%.,

licnerrannd npouseoddT Ha NMPOYHOCTE IIPM CKATHM, OO BEMHYIO
[IJIOTHOCTb M BJIAXKHOCTD,

6.6. Ecimu npouHoCcTh uepes 28 pHell HOPMAIBLHOT'O XPAHEHHS HOCJe
TeIIJIOBOH 06paboTKM COOTBETCTBYET 3alaHHO# MapouyHoit +5%, HOMHU—
HalIbHBLIE COCTAR CUMTASTCHA YHAOBISTROPHTENbLHBIM. [lanee onpenengoT
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PACXOABI COCTABJIMIOIMUX MO0 HACHIMHOMY OOBEMY H BeCy 3anojHuTenell ¥
10 Becy lieMeHnTa, BOABl U NO0BaBOK.

Ecan oTknoHeHue npouynocTu npeppmuaer 5%, Heo6XxoaMMO OTKOD=
PeKTHUPOBATE pACXO[ LeMeHTA U NOBTOPUTE KOHTPONBHEIA 3amec,

[IppMep NPOEKTHPOBAHMS COCTABA KOHCTPYKTHBHOTO KepaM3nTO-
6eTOHA IpUBedeH B NPWIOK. 2,

6.7. Hcrnoneaya nanHble peaylibTAaTOB ONBITOB M. 6.4,  XelATenkRHO
onpeae/MThb TakKXe HOMUHAJBHBIE coctap OeTOHa chaeaymouell npoTup 3a-
ANaHHOH MapkM NPOYHOCTH IO Meroduke n, 6.5 (pumc. 9).

7, ONIPEAENIEHME $U3NKO-TEXHUYECKUX XAPAKTEPUCTHUK
KOHCTPYKTHUBHOIO JIETKOI'O BETOHA

7.1, [lo HoMuRAnABEHOMY cocTapy OeTOHA OonpependioT BAXKHeuKe
PUINKO-TEXHUYECKHE XapaKTepUCTUKN, NpeayCMATpPpHBAEMELIe NMPOEKTOM ¥
BIINAIOIME HA 2KCINIyaTAUUOHHBIE B TeXHUKO-2KOHOMUYECKHEe noKA3a=—
TeJu,

7.2. IleppocTenensriM CjleayerT cCuuTaTh ONpeaesleHrue MOAQYId YIpy-
TPOCTH, NPU3MEHHON INPOYHOCTH M OOBLEMHOH MJIOTHOCTH,

[na onpepenenus MoAyJsd YIPYI'OCTH M IIPpU3MEHHOH NPOYHOCTH K3~
INOTOBRJIAIOT 3aMeC OeTOHAa HOMUHAJBHOTO COCTapa 3afjadHd0d MapkH, 13
KOTOPOTO 3aJaHHbIM CIHOCOOOM M DPEeXMMOM HU3IOTORJIFIOT o6pas3ubl  And
MCHBITAHMN: NMpuaMbl pasmepoMm 15x15x15 cM - 6 mT,., Kybbst ¢ pebpom
13 cMm -~ 6 T,

OTrpopMoOBaHHbBIE MPU3MbBI U KyOb! BrlAEPXKHUBAIOT 4 4, IOCe yero
NOABEpPraioT TelJIOBOH o00paboTke AMNA YCKOPEHUSI TBEpAEeHWSs MO 3adaHHO=-
My pexuMmy, [lociie Tennosoil o5pad®oTku Tpu obpasna-—-Kyda HCHOBITHIBA~
IOT HAa MPOYHOCTE MPH CXATHUH, & OCTAallbHbIe XPAHAT B HOPMAMBHBIX YC=
TOBUsIX 28 CYTOK, €CNM Ileppag NapTUd KyOoB IO pe3ylnbTaTaM HCOLITa-~
HUS [OCJIe NPOoIapPpKH MOXeT ObhITh OTHeCEeHAa K 3adaHHOH Mapke.

[locne 28 CcyToOx XpaHeH¥S OHNHOBPEMEHHO MCIBITLIBAIOT OOHY IIapTHIO
U3 Tpex 00pas3noB~KyOOB HA NPOYHOCTH IPH CXATHH, CTPOI'O IO MeTOoAd—
xe TOCT 10180~78, u oOpasann-npuaMnl {He MeHee TpPex) CTPOToO 1o
MeToarke INOCT 24452-80.

OcTailkHble NPU3MBl NOABEPralTCd MIHTENILHOMY BO3AVIIHOMY Xpa=
HEHUIO,

1.3. B pesynnraTe 00paboTku pesyihLTATOB IKCHEPAMEHTA MO I, 1.2
OOJIHBI OBITH MOJIYUEHBI AaHHBIE:

— (PAKTHYECKUi cocTaB 0eToOHa [0 HACBIIHOMY O0OBREMY B BeCy 3a-
[MOJIHATeNIel, O pecy LieMeHTa, BOoAbl U NOOABOK;

= 0DBeMHasa MJOTHOCTE 0eTOHAa B CBEXESYINIOTHEHHOM BHAe, NP HC-—

33



3
& Puc. 9. I'paQuky IPOYHOCTH M [JIOTHOCTH KepaMauToGeToHa Ha mmaHosoeckoM ( 4 = 400 gr/cMm™) =&
oktabpeckoM (Y = 600 xr/m )kepamsure npu puGpoyknaavmaemoctn 20c (crmowHas JIVHASL) ¥ MO0~

puxuocTn OK 6-8 cM (myHKTHMpHble JMHMM); HOMepa napTuit W sHaueHus M/M+K:
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a ~ npepenkHad KpynHocTh 10 MwM; 6 — npepenbHasg KpynHocTk 20 MM;
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OC2éuEnn N5OIMO0ED ¥,k p QosbMEAS MEOTSOOTD
B = rpapuky HOPOYHOCTH M IUIOTHOCTH KOHCTDYE- r -~ nNpeneikHag KpynHocTh 10 MM npz 3HAYe-
THBHOI'O mnaKkonemMaobeToHA B 3aBECHMOCTE OT Hagx M/M+K: 1 - 0,25; 2 - 0,35; 3 = 0,5;
npenensHo# KpynHoctn 20 MM, CTPYKTYPHOTO 4 - 061; 5 - 0,71 (cnnowAEle JUHAY -~ BH~
daxTopa M/M+K, ynoGoyknaanmeaeMOCTH H pac- 6poyknanrmaeMocTh 20C, MyHKTHpHBEIe = OK
xona LneMeHTa npy sHageHumsax M/M+K: 1 = 8-10 cwm)

yxnanemaeMoctr 20c, 1) 2/} 8, 4, 5'- o xe,

@ npu OK 6-8 cMm;



NEITAHAE H B BRICYIISEHHOM COCTOSHHX; G

- MOOY/® YNPYrocTFr He MeHee Tpex NPH3M MpH =0,2 : 0,3 : 0,6
K npeneilbHAg CXWUMAEMOCTh C KpHBbLIMM [AedopManmi nO Harpyake;

- [PU3IMEHHAS NPOYHOCTD;

~ MapouHad (KyGHRKOBASI) MPOYHOCTE.

T4, DKCHepUMeHT H onpefeNeHus N, 7.3 XenaTellbHO NOBTOPHTL
IO HOMMHANLHOMY COCTABY Clefymomeld NpoTER 3apanHo#k Mapen GeToma

no n, 8.7 (puc, 10).

L.

i

e
B
[ %)

lipdxes GpOuEOGEZ Opd oxadey OpGEo ODPCIpRY

150}

/cﬁuﬁ I o ” r'ni,'.ﬂ
Puc, 10, 3apacaMoCTE MOOYNA VIDYIOCTE ¥ O6BemMBOR IMJIOTHOCTH OT

NPOYHOCTE H CTPYERTYPHI EKepaMauToOeTora: 1 -~ npepenpHas KPYMHOCTE

20 mMm (IIK20), BaSpoyrnaapieaeMocTs 20c, M/M+K = 0,7; 2 = TO Xe,

[1IK10, 3 - T0 %®, npu apobaeHoM Kepamaure 5~10 mMm; 4 - [1K20MM,

OK 6-8 oM, M/M+K = 0,71; 5 = 10 %e, [IK 10; 8 - T0 me, napobne-—

Hag ¢pagmmg 5=10, 7 = [IK 20, Taxenut 6eron, OK 6-8 cmM, M/M+K =
= (,32

10, [onyyennrie HOMHMHANLHbIE COCTABBI KW HX [IOKA3ATEJH CHy-
MAT OCHOBAHHeM [JId HA3HAYEHHS [IPOM3BOACTBEHHOI'O COCTABA KOH=
CTRYKTHBHOIO JierkKoro OeToHa ¥ COIVIACOBAHHS [okasaTenei GeTo-
HAR C NPOEeKTHOH opraHusalnue,

7.6, IIlpg oOTCyTCTBHM BOBMOXHOCTH HEIOCPEeACTBEHHOIO  olpede-
JIeHUsT MOOyNda YHPYroCTH M IPUSMEHHOH I[POYHOCTH ClieAyeT pPYKO-
BOACTBOBATHCA Tabimmuamy OS.1 m 5.2,
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Tabmuna 0.1

Pac4geThbie MOMYJH YHPYIOCTH ANS ONpefelfieHWd M OUEeHKH 3BYKOH30JIf-
K BOSAYLWIHONO IiyMa HeCYMHMH OorpaxAeHHMIMH K3 Jierkoro 6eroHa Ha

K Baplesbii
NEeCOK, MOPU— |
30HTAITLHOEe
¢opMOBaHHe

(By 20c)

To xe, kac-
CeTHoe (op—
MOBaHNe, '

—_— - —T . . T -

=—asresorr ™ —h

- . . o mew oW . E —

OK 68-8 cm | 100 |

‘M150

3
D) e ) e e B

125

KepaMauTe

E10~2, xro/ome

| M/M+K=0,5 | M/M+K=0,71

140 | 150| 185|165 | 185|170 | 200 | 225

120 | 140 120} 150 | 175|150 | 185 | 200

Tadbmma 95,2

PacyeTHrle Mooymz yhopyroCTH ANA ONpeneyleHNs U OUESHKU 3BYKONU3OJId-
MY BO3OYIIHOIO IUyMa HeCYWMMH OrpaxAeHUsIMH M3 JIeTKoro 0eToHa Ha

Kpapliepplli e~
COK,"OpPH30OH~ :
TanbHoe ¢op- |
MOBaHHe

(By 20c),lIK 1
mwm [1IK 20 160

To xe, BepTu=
KankHoe ¢op—
MOBaHHe B
KACCeTHBIX Maw
IYMHAX,

OK 8-~10 cm | 145

IIOPUCTOM IHebHHe o
E«10 , xrc/ CM‘?'

M/M+K=0 M M+K——O 71

250| 185 225| 240

2401 170§ 205) 220
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[Ipononxxenne tabn, 5.2

T50]M200] MZ50] FT60] M200] F1250] VB[ M300] M50

M/M+K=O,25 M/M+K=0,50 M/M+K=0.7l

Hopnc'rbm ne= | h | ;S
COK, I'OpH30OH- ;_ | | |
TalbHOEe (hOopP— i | . E |
MOBaHHe | _ _ ' | : |
(By 20c) { - | - | - |110 |150 | 185 160} 175] 200
To xe, |

e P———

ff |

OK8-10cm { - | - | - | o5 |125 | 180 140| 150] 185

8. [MPON3BOACTBEHHBIA COCTAB

8.1, HomauaneHbift cocTap, Haubosiee OG/MM3KO COOTBETCTBYIOIHHA Tpo-
OOBaHUAM [IPOEKTa, HA3HAavyaeTCd AJg9 NPOA3BOACTBEHHOH IPOPEpPKHM H Bbl—
gaercd IO yCTAHOBJICHHO# dopMe B NO3UPOBOYHOE OTHENeHHe 6eTOoHOCMe-
CHUTEJILHOTO lexa. [na aToro HeoOxoOAMMO ONpedesINTh BAAXHOCTL  CO-
CTAB/IAIOMHUX ¥, NOGUPYS 3AMOJHATE/A N0 O00BLEMY, yKasaTb  KOHTPOJILHLIE
BECOBLIE MOKa3aTe/m NO3UPOBKHA.

8.2. [lo HOMpHANBEHOMY COCTaBy IIPOUM3BOAAT B TeYCHHE IOJIyCMEeHb!
He MeHee [E€BATH KU3OENNZE C H3rOTOBJIEHHEM B3 O6eTOHHOU CMECH X OT=—
OcopoM B Hauyajie, cepeauHe U B KOHue (OpMOBaHHSA MO OAHOH NAPTHH 06—
pasnoB-KyoboB, KOTOpPhLIe MNOABEPraloTCs YCKOPEHHOMY TBepASHHIO MO NpH-
HATOMY pPEeXUMY, M IOCJI€ OCTBIBAHUS MCILITHIBAIOTCH HA INPOYHOCTE MNpH

CxaTHH, OOBEMHYIO MJIOTHOCTE M BJIAXHOCTD.,

PesynbTaTsl NO3UpPOBKHM OeTOHA HA BCe 3AMECH! 3allUCHIBAIOT B Xyp-
Haj mo ¢opMe (Tabn. 7), a pesynpTaThl HCHOBITAHHI KyGoR o6pataThBa-—
JIOT CTATHCTHYECKH.

8.3. Hcxons uz3 peaynpTaToB n. 8,2, PYKOBOAUTENL nabopaToprn
paspabaTeiBaeT U NpeACTABIAET HA yTBepXASHHE INIABHOTI'O HHXeHepa
NpeAnpuaTHS IPOU3BOACTBEHHEBI! COCraB KOHCTPYKTHUBHOTO JIETKOTO Gero-
HA X TexXHHYECKUE YCJIOBHS HA ero KOPPEeKTHPOBKY IO YC/JOBMEM  BlaX—
HOCTH, 3aMeHbl ueMeHTa, USMEHeHHd MOCTABUIMKA U Ap., Ha [POU3BOLA~
CTBO H HA KOHTPOJEL KAYeCcTBa JIerkoOeTOHHO# CMeCH B COOTBETCTBHH C
INOCT 10181~76 “MeTton onpeneneHusa MOABHXKHOCTH H XECTKOCTH 6€TOH-
Hoit cmecu”, TOCT 11051-70 “BeToH Nerxuii BA MOPUCTHIX 3ANOJHHATE=—
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8¢t

Ta6mzna 6.1

PacueTHble 3HAYEHWS TOJIEE 3BYRKOHIOMEPYOIMX ¥ HECYHMX CTeH W3 KepaM3HTOGeTOHa

0,71

M/M+K | 0,3

Mapxa
SeToHa

CrocoS BY | OK | BY OK By |OK | BY | OK | BY | OK | BY {OK |BY | OK | BY | OK | BY OK
‘b"p"“’m“ o0 |68 120 |s8] 2
Mopyne
ynpym—
175 295 | 200
ExlO
m/cm
OoreMHan
IO T
num 1280 11380 1640 | 1600 1610 | 176011675 {1815 {1725 {1870 (1770
cyxl

Vo MMMIIM

Tommuna
C‘I‘EHI:ICM
1.'?94 20,3 [17,8 13'9 17,4 17,8 19,3 20,7 18,8 |17,3 {17,3 13,3 17,4 |18,4 16,8
B 1 626
1= T 17.2 16,5 |15,8 |14,8 |15,3

”‘E—' 16,7}18,4 | 18,1 |17,1 [ 158 | 16 17,9 18,8 |16,4

= a-

250

Ilpumeyanme, Pacuer npuBefeH mna KepaManTob0eToHa Ha KepamauTe Mapm "5007.



)4

M/M+K
hdapxa
OeToHA

Chnoco0
dopmo-
BAHPST
Monyne
YNpyroCTH
Ex10™3

2
Krc/cMm
(DGEQMHEH
[IOT-
HOCTDB

Thmmunua

1,626 |

Tabmua 8.2

PacueTHble 3HAYEKHA TOMNHUEE SBYKOH3OIMDPYIOIHX H HeCYIMX CTEeH M3 MNIARKONeMaofeToRA

= ---- =

17m B 1815 1820 } HlH 1915

-V—?k'_ 17 17,7 154 15,2 14 | 15,2] 17,9 13.3 15,3 15.1 14,1 14.413,2 w.s 14,7 15,4 |14,5] 15,2
cyx : - : ' .

f—— m— = = - m—— = e mtm— = - ———— e — e = = . ——f " e = " TE— e e e m e e — = e e e — g =
Y =
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Tabmna 7

Ipumep aanuck pesynrratos posmposanud Ha 1 MS 56'I‘GH&.
iIponsBoncreennnti cocras BL 200. Mapra 2007 (nocne mponapgu 150 kr/cme ): M/M+K=0,71; TIK 10;
fdopMoBahue kKacceTHoe; OK 6-8 CM. kepaMauT 5~10 MM; J k = 385 kr/m>; Wx = 2% o Becy. llecok
peynolt M = 2,2; ﬁ = 1600 kr/M; Wn = 7%. Homuuambubit cocTap Ha 1 Mo kepaM3uT 315 1/125km,
necok /90 n/1300 xr, neMenr 425 kr, sona 225 n

No same-~] [latTa, | KepamaHT 5-10 Bona, | O6BeM~ | [Tppme~
COB _ | | | 2 HpI BeC| 4YaHusa
: by | KD | |

CReXe-
YO T~
HEHHOH
| _ _ . | CMeCH _
1 825 CB-63
1500/1000n
3
15
30
Mroro2 X| 9450 | 3705 | 22500 | 39450 | 12750 | 705 - -
(:p%mee 315 | 123,5 750 1315 | 425 | 223,5 - -
X
Cpennee
KBajpa- | |
THYHOE -— 4,94 - 78,9 | - 15,64 - -
OTKJIO~
senize O
NameHun—- . |
socth ¥, % 4 4 8 ] | 7 |



nax. Meroas! rcnwitannit 6etonHolr cmecn” m NOCT 18105~72 “Beronsl.
KOHTpO/IL ¥ OLUESHKHM ONHOPOAHOCTH MpPOYHOCTR” .

8.4, Ilociie ocBOeHus NpPoM3BOACTBA INPHHATOrO cocTapa GeToHa,06e-
CrneYmBaomeno 3aJaHHpIe MoxKasaTelM IPOYHOCTH M OOBEMHYI0 HIIOTHOCTE
B npene’ax AoBepuTeNnbHOro uHTeppana 0,95, HeoOxomMMO IIPOM3BOAUTE
KOHTPOJEL M OLEHKY Moaylsa ynpyrocté 6erorna mo INOCT 24452-80 He
MeHee 4eM pa3 B MeCgll, a TaKxe MNPOBOAUTEL TEXHHKO~3KOHOMHMYECKYIO
OLGHKY NPMHETOTO COCTapa M MAaTepHalloeMKOCTH KOHCTPYKTHBHOI'O
IEeTrKOoro 6eToHa I0 Ce0eCTOMMOCTH MATEepHAZIOB HA H3rOoTORIeHWe | M2
MacCCOBO# THNOBON KOHCTPYKIMM naHem (HampuMep, BHYTpPeHHel  HeCcy-
me# MeXKBAPTUPHOH CTeHH ).

9. TEXHUKO-29KOHOMHUUYECKAA OLEHKA MATEPHUAJIOEMKOCTH
[TAHEJIBHOU HECYILIEHN U OIPAXIAIOIIEM KOHCTPYKLIUU

9.1. Onpenenenre cebecTouMoCTH MaTepuadoB Ha 1 M° 6eToHa mpo-
H3BOANTCH IO UMEIOINMCSI OTYEeTHBIM AAHHBIM M NEPCHeKTHUBHLIM  Kajlb-—
KyIsauusM Ha QAHHOM OOMOCTPOUTENLHOM HpealpusTHH.

9.2. B coorBercTtRuy c n, 8.11 cefecTomMocThr MaTepHanoB Ha 1 M°
6eTOHA ANS IIPOM3BOACTBEHHOTO COCTAaBA, KOTOphi# OpopMileH mo i, 8.3,
olpenenseTcd Mno gopmyilie:

C6 = MCmMm + KCxk + LCu + ﬂCg, coo DIV,

rae aaryabBHbie OYKBLI - pacxon Ha 1 M 6eToHA;
C - cebeCTOUMOCTD;

~ OEeTOH;

- KDVIIHBIH 3alOJHUTEND;

- MEJIKNH 3aNoJIHUTSIb;

-~ ILIEMEHT}
9, - aobapka,

9.3 CnocoboMm, NMomoGHEIM IpHBEAeHHOMY B 0. 9.2, cleaAyer oOlpe-—
Ae/uTh Ce6eCTOMMOCTEL MaTepranoB Ha 1 M° GeToHa TAXKENOro —  3Ta-
JIOHHOTO WM IIoGoro Apyroro comnocraejgemMoro cocrapa 6etoHa, Comno-
CTaBHUMbIe COCTaBpl JIEIKOTO 6eTOHA NpuHMMalorca no Tabmmam 4,1-4.4,

0.4, [lna OOHOCJIOMHBIX HEeCYIX M 3BYKOU3OJMPYIONIMX KOHCTPYKIHWH
Heo6xoOMMO Olpefe/nThk AN KaXAOTO cocTapa 6eToHA pacCuyeTHYIO TOll-

IMAHY MaHenmM No gopmyile;
b= 1,794 M

E/x

HE 2 R O

7



rae E - TOJINMHA NaHeIH, M;
F - Moayne ynpyroctu GeTOHa OaHHOIO COCTaBa, xr/0M2;
b“- o6BeMHas [NMOTHOCTB TOrO xe 6eToHa npH BiaxuHocTh 2%,
xr/mS,
OT1clona CTOMMOCTE MaTepualop Ha 1 M< CH/IOWHOM 3BYKOUBO/IUDY=
IOIed ¥ Hecymei naHeny B3 Jerkxoro conocrapuMoro GeroHa Oyaert:

CM“.: 1,794 ) CS PYE /Mz_
E /¥

[lpn OFCyTCTBHMM 3KCHNEepUMEeHTANIBHBIX OAHHBIX clefyer MPUHUMATE
3HAYyeHNsd pAaCYeTHLIX TOMUMH naHejleil no TabnuuaMm 6.1 #m 6.2,

0.9, llpu conocTaeneHun, TakuM obpaspM, MOXKET OKA3ATBLCH Bbl=
I'OOHBIM [pHHATE OeTOH clleaywieil NOBHILUEHHOW MAapKHU, HMelomeil - OpH
OO¥HAKOBOH OOBEMHOHN IJIOTHOCTH 3HAYKUTENBHO 6oabWKi MOAYNh YIPYyIro-—
CTH, YTO BBI3OBET YMEHEBIIeHue TpebyeMoi#i TONIMHE! CTeHEbl.

O.6. Ha ocHOBanuUM TEXHHKO-2KOHOMHYECKOI'O pacyeTa B  YyCIOBHSIX
AeHCTByIoero 3asofa [pelcTaBplgeTcs BO3MOXHBIM IO COINIACOBAHNIO C
NPUBA3LIBAIOLICH MPOSKTHOM opraHuaanvei NadopaTh BApPHAHT CeYEHUd O
paxaamwue ¥ Hecywei KOHCTPYKLIWH:

a - J[I0 TOJIIHMHE B CM; E
R 6 -~ N0 Mapke 6eTOHA M 10 COOTBETCTBYIONUM 3HAYCHUAM x

K 9.7, Cnenyer npuHUMATL BApHaHT cocTaBa 6eToHA, 06eClednBAalole—
I'0 MEHRUIYI0O MaTepHrajloeMKocThb Ha 1 M2 OorpaxXaeHusl 1o Ce6eCTONMOCTH
MATEPHATIOB (QPAHKO-32BOA NOMOCTPOUTENBLHONO [MPeaAlNpUaTus, [IpH yCiIO0—

) 1

BUHM IapaHTUPOBAHHOT'O YPOBHA 3HAYEHWS MHOEKCA A30JIILIAY  BO3-—
AYWHOTO LiyMa © TpebyeMOoi Mapku 6eToHa MO HPOYHOCTH,

9.8. OCHOBHBIMU peaepBaMul CHHXEHUA MATEpHAlIOEMKOCTH MOTYT
OBITE:

— MOBBIIIEHHE YUCTOTBblI M MOAYJS KPYIHOCTH IECKA;

— NOBLILEHHE [POYHOCTH MOPUCTOIOC 3AMOJHATENS (IpH cOaB/IMBaHUK
B IMJIMHADE);

— CHUXEHHEe pacxola BO/bl 3aTBOPEHUS] U HNPUMeHeHUue 6oliee UHTEH-
CHUBHOI'O VINIOTHEHHNA C IPUIDY3OM;

- BBRIODOP ONTHUMAJIEHOU AKTHUBHOCTH LEeMEHTA;

-~ IIPUMEHEeHUe MeCTHBIX MAaTepHAJiOB BMECTO IPHBO3HBIX.

" [Tpn obGecneyenny MMepBOH KaTETOPHM Kad4yeCTBA 38 KOPPUUHEHT [pPHUHPA-
maerce 1,64.
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10, OCOBEHHOCTHU TEXHOJIO'MHU 3ABOLCKOIO [IPOHM3BOLNCTBA

10.1. CxnagupoBaHue NOPACTOTO 3ANOJHUTEJISE CTPOrc pasfeiibHO IO
ppakuyaM 5~10 n 10~20 OOMKHO NPOM3BOAUTLCHE B 3AKPHITOM CKlaje,

IIpn HeoOxomuMocTH cKIAd OOJIXeH OnITH o6opyaAoBaH APOOHMIILHON ¥
COPTUPOBOYHONi YCTAHOBKOH IS OYHCTKH pacCCeBOM (pakiMy MOOpUCTOrO
3aNOJHATENS U Ans ApobieHHS C pacceBOoM 6ojiee KPYNHBIX Gpakuui Ha
bpakuuio 9-10 MM,

JomxHo 6hITE OBecneyeHo OGOpydOBaHHE OJIS OTTAWBAHUS IIeCKAa B
SEMHEEe BpReMH.

10.2. 3arpysounplit moxk pacxonHoro G6yHkepa ¢pakuum 5-10 MM cMme-
CHUTEJILHOT'O OTHAEIeHNA OO/KeH ObITh o0OpyAOBAH AMCKOBEIM WM CTPYyH-—

HbIM CHUTOM C npoceBeToM 10 MM, HCkmouammuM nonagagupe B Hero
60J1ee KPYINHBIX 3epeH.
10.3. llopucTeiii 3amosHUTENL B HECOK HOIDKHBI HO3HPOBATECH 1o

HACBIMTHOMY O6BbeMYy C BeCOBLIM KOHTposleM (aoszaTop 06BeMHO-BECOBOIM
runa CB-107).

10,4, PaGounii pacTepop mMIAaCTUPUKATOPA B S—MPOLEHTHOH KOHIEHT=
panMu AOMMKEH BEOAUTHECHA HE B BOAY 2aTBOpPEHNS, a HeNnoCpPeACTBEHHO B
CMeCHTellb NPpH 3AaBeplieHHd ero 3Aarpy3Ku.

10.5. CMecuTenn npuHYQUTEIBHOTO NepeMEIINBAHUY IPEANOYTHUT eilbe-
Hbl KODLITHOI'O THIA, PacTBOPOMEIIAJIKE — eMKOCThIO He MeHee 150u n. K
CnupalibHbIM JIONAacCTIM PACTBOPOCMECHUTENd PEeKOMEHAYeTCs [NPUKPeNUuTh
Ha OoJaTax MOJIOCkl TPAHCHOPTEPHOH JIeHThl, YTO MIpefoXpaHdeT OT pad-~
MOJ1a NOPHCTEHIH 3AaHOJIHUTENL IIPU ero InepeMellBPaHuM B ob6ecHneuyHpaeT
YUCTOTY CMeCcuTenbHOoI'o Gapabana.

PacrBopocMecuTenk pekoMeHAyeTcd 0OO0OpYyaOBATH Hapc;npas,c:.rpe]an-;.r..a..."E

10.6. TparncnopTupopanMe OTOHHOH CMeCu pPEeXOMEHAYETCH B Kiofe-
nax Oonelol eMkocTH - 6odee 2000 .

10,7, KoHCTpykTHUBHEL JierkKuli OeTOR C Malloil KOHNeHTpalHel Kpy—
HOI'O 3alOJIHUTEeNs 0 POpMYyeMOCTH OTHOCHTCH K MEeNKO3EPHUCTOMY YAO=
DoyKaabiBaeMOMY, BBICOKOM ONHOPOOHOCTH BGEeTOHY.

dopMoOBaHNe naHeNeil U3 KOHCTPYKTHBHOTO JIETKOIo GeToHa npen-
[TIOYTUTEIILHO B IOPU3OHTAJIBHOM IMOJIOXKEHHU M3 MAJIONOABIXHOA CMeCH C
MHTEHCHPHBIM BBICOKOYACTOTHEIM YIJIOTHEHHEM C NPUI'PY30OM WM C BUO-
poHacankou,

3
PexoMeHnammy 710 IIPOSKTUPOBAHMIO TEXHOJIOTHYECKUX JIMHUA 38aBO=—
nop KII[l, npuMmensomux ropoune cMecH, -~ M,: IHHUHUIII xu-
numa, 1970.
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OaHAXo NpakTUYECKH POPMOBAHHE BO3MOMKHO M JIIOOBIM ADPYTHM ClO=-
co60M, C Yy4YETOM CHMXEeHUf TPYAOEMKOCTH M MATepHalIOEMKOCTH.

10.8. IIlpn BRIOOpPE TEXHOJIO'MU MPOH3IBOACTBEA [MAHEJIBHBIX XOHCTPYK—
IMA cjleqyeT Y4YMTBHIBATH, 4TO [I0 Mepe NOBBLILNEHUA pacxoaa BOAbLI 3aTBO-
PEeHRA NPH OANHAKOBOH IIPOYHOCTH CHUMXAESTCH MOAYJIE YIPYIOCTH.

B ceoio ouepellb, TO MPUBOAUT K HEOOXOAMMOCTM YBE/IMYEHHMS TOJ-
IMAHE! IaHeneu.

10.9. [Ipu dopmMoBaHME B xacCeTHBIX MalldHAX PEKOMEHOyeTcs 0Co00
CJISANTHE 3a TOPU3OHTAJILHOCTBLIO CNI0OeB YKJIaAKH U YIUNIOTHEeHHsl CMecH, He
[AOMYyCKATh YBEJIMYECHHA MOABMXHOCTH MO CTAHAAPTHOMY KOHyCy 6oiee
8 cM mia Jerkoro 6eroHa Ha rpaBuiiHOM M 6onee 10 cM Ha  meGeHOY~-
HOM IOPHCTOM 3AalOoJIHUTEe/Ie,

[Ipn oOHapyxEHUN TPUIHAKOB pPACCl/IOEHHS WM BOAOCOTAENIeHUd Clle-
yer BBECTH B CMeCb BoAoyaepxupalomme pob6apku (aona TIC Ao
150 I{I‘/Ma, BO3AYXOBOBJICKAIOIYIO IACTHPUUMUPYIOHYI0O NMOBEPXHOCTHO=-aK-
THBHYI0 nob6aBky He 6onee 100 rp. Ha 1 M- u [P, ) .

10.10. Ocoboe BHUMaHUe HeOOXOAWMO YREIATEH OTHEJKEe  OTKPLITOH
$dOpPMOBOYHO! NOBEPXHOCTH., BripaBHNBaHHE TOPH3OHTAIILHO pPACHOJIONKEH-
HO¥M NMOBEPXHOCTU B MIIOCKOCTH HEeOOXOAMMO BBINOJHATE JIBDKHBIM  (HHH-—
IIepoM, NpH 2TOM 00pasdyloTcs PUCKH IN1yOMHOH, paBHO! HauOOIbeh
KPYIHHOCTH 3epeH MeCkKa, JDTH DPHUCKH 3aIJiaXMBAlOTCHd NUCKOBEIMH  3ATH-
POYHBEIMA MAIUMHAMH C MOACHHIKOH# CYXOI'O NPOCEAHHOI'O MEJIKOTO  NOpHU=-
CTOIO necka C NpeaeyIbHbIM pasMepoM 3epeH He Gojiee 1 MM,

[ebexThl 3ariiaxuBaHus YCTRAHAIOTCH PYYHBIMH 2JIEKTPOTEPKAMH,

10.11, Ilpu dpopmMoBaHMM B KaCCETHEIX MallMHax ocoboe BHUMAHME
clleqyeT ynensaTk BepxHe# GOpMOBOYHON OTKDPHITOH MOBEPXHOCTH,

[Ipn sapepiiceHMX GopMOBaHUA HeOOXOAMMO YRAMTH OCTATKM OETOH-
HOM CMecCH, NINPOBEPHUTHL ¥ 3afellaTh MecTa paCClIOeHHMS U THAaTe/IbHO Bbl-
POBHATE M 3ATepPeThb INOBEPXHOCTE IOC/Ie MU3BJ/IeYeHUs KaHajoobpasopaTe-
JIek ¥ OYWNCTKH 3aKialHbIX OeTaliei.

10,12, [Ipa dopMoOBaHME JIECTHUUHBIX Mapuieif M IVIOIAAOK, 23KpaHOB
orpaxaeHuil JIOMxHUA N 6alIKOHOB PEKOMEHAYETCH MCIMOJNbL3OBATE  HU3KO-
YACTOTHYIO BHOpPALHIO HA ChelHallbHBIX TPOU3BOACTBEHHBIX [omankax
(mok6eTOH).

10.13. llpn obSnuiioRke NMOBEPXHOCTEH KOHCTPYKTUBHOI'O JIeEI'KOTO Oe-
TOHA INIMTOYHBIMU MAaTepHalaMu B npoiecce popMoBaHud, Kak 7 IIAROM
BHU3” Tak m "muuoM BBepx”?, He TpeGyercs MNOACTHNAIOIIETO  PACTBOp-
HOT'O CJIOsi, 3Aa MCK/IOYeHUEeM Ciayuad, Korga WBel U3 6e/lIoro WM LBeT-—
HOI'O lLieMeHTa.,
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i11. YCKOPEHHUE TBEPIAEHHWA

11.1. Ycropenre TBepneHMsS KOHCTDYKTHBHOIO JIEFKOro GETOHA PeKo—
MeHAYyeTCH OCYmEeCTRIATE C MOMOMBIO TEeNNoBO# oOpaboTkKk C npenpapH-—
TeJIbHEIM apopas3orpeBoM OETOHHOH CMECH NpH NepeMelluBaHuM,

11.2. Ilpr dopMOBaHMH M3 XOJOAHOX CMECH CleAyeT pPYKOBOACTBO-
BaThCH “OBMmMeCOI03HEIME HOPMAMHE TeXHOJIOMYeCKOoro IPOSKTUPOBA HNS
MpennpuaTHi CEOpHOTO )xenesobeToHa.?

11.8. B uengx MHETeHCHMOHKANAN TBEPAEHHS pPEeKOMEHAyeTCd BECTH
nporpeB mpu NoBbmueHHON TeMmmnepaType Ao 100-110° mog  HerepMmeTnmuy-~
HbIMM XpPBOUKAMY MM NpPH HAKSTHPOBKE.,

11.4, [lina nanpene#f ¢ OTKPEITO¥ INOBEPXHOCTELIO Neped TemIoBoi 06—
paboTkKO# ocymecTBlgeTcss BhuaepXkKa (He MeHee 4 u4). Haorepmuuecxui
NporpeP OCYMECTRIIFeTCHd NPH TeMilepaType He Bhoue 85°.

12. KOHTPOJ/Ib KAYECTBA

12.1, KosTposk xauyecTBa, BLINOHASMEIH TOONepandoOHHO, OCHOBLIBA~
eTcd HA cTaHoapTax NpeanpusiTHS, KOTOPLIE AOMXKHEBEI NpeayCMaTpUBATL:

= BXOAHOX KO.TPOJIb ¥ BLIOPAKOBKY NPH IPUEMKE MOPHCTOIO 3aMnoJ-
HATeNnd, NeckKka, ueMeHTa 1 Oo00apoK;

-~ KOHTPOIIE YHCTOTHlI MATEPHAJIOB B CKJIAACKMX EMKOCTAX M pacxod-
HbIX OYHKepax CMEeCHTEIBHOIO OTHAS/ICHUS;

~ KOHTPOJ/Ib NO3YPOBOYHON alnapaTyphl;

- CHCTEMATHYECKYIO IPOBEpPKY HO03aTOPOB K NO3HPOBAHUS COCTARISI-—~
omux 6erona;

- CHCTEeMaTH4YeCKMHi KOHTpPOIL yROOOYKNIAnLIBAGMOCTH CMECH;

— [IPOBEPKY MCHPABHOCTH U KOMIIJIEKTALMK RAXIOHK (QOPMBI U Ka)XXQO-
"0 GOPMOBOYHOI'O OTCEKa;

- NMPOBEPKY HCIPABHOCTH OEHCTBHY TEeXHOJIOrMYeCKUX 3JIEMEHTOB
oBopyHOBAHMA M, B YACTHOCTH, BHODPAIMOHHO-(POPMOBOYHOTO OOOpyAoBa=
HAS

= KOHTPOJ/Ib YINIOTHEHHS, BLIPABHMBAHNS ¥ 3aIVIaXHWBAHHS NAHEIeH;

- ABTOMATHYECKEA XOHTDPONbL PEeXWMA BLIIEPXKH,Tennopoit obpadboT-—
KX ¥ OCThHIBAHUA n30eimii;

-~ KOHTpOJIE CBOHCTB 6eToHa (peKOMeHOYyeTCH OCYIIEeCTBIATH MeTO-
OOM BRICBEp/IMBAHUSA M HCILITAHUS KEPHOB BMECTO M3IOTOBRJIGHUS M  HC-
NbiTaHuss OOpasnoe KyGoB);

- [MPHEeMKY Ha CKiad TI'OTOBBIX H3[AeNnui.
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12.2. B npouecce pachopMOBKH, TPaHCNOPDTHPOBAHNA Ha CKIAN "
XpaHeHus NnaHejled He AonyckaeTcss oOpasopaHue TpemmH. Ecim Xke HO-
DexaTh HX Be yAalioCh, OHA B COOTBETCTBHH C 1Y ROJIKHBI aageibl-

BATBECA OO BRUIAYM ITAHEJIed CO CKJia[a, 4TO OTMedaeTcd B CONMpoOBOAX—
TeNbHEIX CAATOYHEIX AOKYMEHTAaX.



[Tpunoxenne 1

1. Vcxonnsie nanHbpIe pacyeTHBIX TabIul

Hna nomyuwenyss OaHHBIX XK pACYETHBIM TaGAIMIAM BBIIOJHEH MHXEe—
HepHBIA DKCHNEeDHUMEHT IO UIrOTOBJIEHUIO ¥ HCIBITAHUIO JIerkob eTOHHBIX
ofpas3loB Ha KepaM3UTOBOM TI'paBHH M LIJAKOIEM30BOM lebHe npeaeiib—
Hoit kpynHocTH 10 m 20 MM m B CMecsx npn 3HayeHusx M/M+K or 0,2
no O,7 uyepea 0,1, T.e. Ha BCceM nuanasoHe arperaTHbIX CTPYKTYpP, MC—
KJio4ass KPyNHOUOPUCTYIO H MEJIKO3EeDHUCTYVIO,

KoHneHnTpanug neMeHTa Od KaxIOTo COocTaBa PABHOM  BUOPOYKIIA—
ARIBAEMOCTH NPHHEMAJIACE C ABYMS pacxopaMu ueMeHTa lIM-~Manbmv 51
LM-ConpuinM, obeCcneynpBamoIUMi BO3MOXHOCTB onpeaesienud LiTp-tpeby—
eMOI'o pacxonga LeMeHTa g OOCTUXEHHSI MIPOYHOCTH 3anaHHOMH MapKHu
OeTOHa M [ia onpelelieHNd W OUSHKY YAenbHOTO pacxoda lieMeHTa Ha
eANHNITY NPOYHOCTH NPAMO# HHTEPNOJIAdINeH.

Bo BBeneHnu u3/10XKeHblI OCHOBHEIE NOJIOXEHHMd IO NPOSKTHPOBAHMIO
COCTaBA KOHCTPYKTHBHOI'O JIETKOTO OEeTOHA i HEeCYHUX M orpa)nalo-
IMAX KOHCTPyKLW#. McnonbsoBanue sTHX NONOXEHWH MO3BOJMUIO CO30aThb
CACTEeMYy KinacCudukalmu. B peaynbTaTe yoanoch INPOBECTH  CHCTEMHDIH
9KCIIEpUMEHT ¥ AHA/IN3 BCex BO3MOXHEIX U IPUTrOOHBIX K peamsanru
COCTABOB KOHCTPYKTUBHOIO JIETKOI'0 OeTOHa Mff HeCyLMx M orpaxaiamp-—
IMMX KOHCTPYKIMIii, Ha oCHOBe aNpOKCHUMEPOBAHHLIX pPE3YILTATOB »KCle-
PHMEHTOB COCTABJIEHbl TAOJUIbI PACUYETHBIX COCTABOB  KOHCTPYKTHBHOIO
JIErROro 0eToHa IO NPpUBeAeHHOH HUXEe KaCCHPHUKAIVMU,

1. llo BuAy =anonuutenei:

= 711 T'paBUeNOAOOHBIX KPYIHBIX 3aloJIHUTeJIeH M TAXKeJIoro mnecka;

~ [1J15 WEeOHEeBUAHBIX KPVIHBIX 3AIOJHUTeNell M TaXelJloro IIeCKa.

2. Ilo peosiorddyeCKuM xaAPAKTEPHUCTUKAM JIeI'KOOETOHHONH CMeCH:

- "By20” - BuGpOykiaabBaeMoCcTb (xecTkocThb) 20c ana BHOpaum-—
OHHOI'O (OpPMOBaHMS B TI'OPU3OHTAJILHO PaCIIONOMEHHEIX opMax Ha HpOU3-
BOACTBEHHEIX Bubponnomanxkax 6es npurpysa, C BUOpPOykiaabplBaeMOCTBIO,
XapaKTepudyeMoi npenenbHLIM VINIOTHEHHUEM CMecH B fpopMe Kyba C
pebpoM 15 cM Ha cranpaprhHoi#l naGopatopuoi BuGpomnomanke (3000
o6/muH; A = 0,5 MM) B Teuenue 15-20 c;

- OK 6-10 cM = nmoaBmMXHOCTE IO Ocanke KOHyca Ad (OpPMOBAHUMA
B BEepTUKAILHOM IIOJIOXKEHUM B KACCETHBLIX ¥ MM HOAOOHBLIX MAaluuHax IMpH
IPOACIIKUTEIIbHON BHGpanuy ¢ mMaaoi amnomutrynoi mo 0,1 MM,

3. [To mapkam 6erona M150, M200, M250.

4, [To npepenwbroit kpymumoctu cMecu 10 u 20 MwMm.
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9. [lo 3epHoBOMY cocTaBy cMecH, olpeaelgeMoOMy B COOTBETCTBUM
C IokaaaTelleM rpa”HynoMeTpun [/ 3HayeHUAMH:

M 0,22; 0,25; 0,29; 0,33; 0,38;
M+ K 0,43; 0,5; 0,07, 0,686; 0,71.

6. [lo mpouHocTu rpaBHenoAOCHEBIX 3allOJHUTeNeH, onpenensieMoi nx
HaACEBINHOK OOBeMHO#t Maccoir 400 n 6800 xr/mS.

[dna meOGHeBMAHBIX 3aNOJHATENEH IO MPOYHOCTHHRIM M OGBEeMHOBECO-
BbIM XaApPaKTepucTHKaM, MPUCYINNM LINIAKOBOH IeM3e CpelHero KavyecTpa

g:£€= 800 xr/M- # R4= 16 I{I‘/CM2.

COOTBEeTCTBEHHO BHIUENPUBEOEHHON KIACCUPHUKAIMM OAaHBIS

— pacxoasl noppakuuodHo (0-5; 5-=10 u 10-20) sanonnuTenei o
HACRIMHLIM o6BeMaM (cMm. puc. 1, 2);

—~ CYMMB! MMOPPAKIHUOHHBIX OOBEMOB;

- pacxonbl ueMeHTa noprnasackoro mapky ‘4007 (cm. pwuc, 3.1,
3.2, 4.1, 4.2);

~ obBpeMHad MacCa B BLICYIIEHHOM COCTOSHHH.

Bce uyucneHHble 3HAYeHUd OKpPyIvIeHel A0 B kr/M° umuw 5 n1/M° coor-
BEeTCTBEHHO.

[na HasHauyeHWs] NPOM3BOACTBEHHOT'O COCTABA KOHCTDPYKTUBHOIO JIer~

KO0 6eToHAa 3afaHHOH MapK{ NPOYHOCTH HeOOXOAMMO BBINOJHUTE Cllefy-—
IOIKEe onmepalyus

M
M+ K

1, O6ocHOBATE BLIGOP 3HaAYeHUdA B 3aBHCHMOCTH oT

TpebyeMbIX (PAKTOPOBR OITHMU3alMN:

a = [0 HauMeHbLIEeMY PAacCXONy IpaBHElOfOOHBIX MOPUCTHIX 3AlOJHH-
Tejlel M O ONTHMAJIBHOMY pacxoAy leOHeBUAHBIX;

6 — o HauMeHBIIeMY pacxody UeMeHTa;

B = [O HauMeHblIel O6BEMHON Macce GeToOHa M4 AAHHONW HACBINMHOH
O0OBEMHOI MACCH! 3alloJHUTeNnd; R, E

I' = [0 HAUGOJBIIEMY 3HAYEHHIO '}7 78001 F o

2. VaroToBuTk OOHY MapTHIO U3 Tpex KybdoB Cc pebpoM 15 cM 1o
COCTaBy, yKasaHHOMY B Tabmunax 4.1-4.4, npenBapuTelnbHO NpoBeld K-
CIIPECCHBIH ONBIT IO ONpedelieHul0 pacxona BOAbLI OIS 3afnaHHO#  ynobo-
YKJIAABIBAEMOCTH.,

3. OnpenenuTk yTOYHEHHBIe QaxTUYeCKHEe PACXOAbl COCTABIFIOIMUX IO
BLIXOAY 6eToHa.,

4, Ilocne TRepaeHus 3afaHHBIM CIOCOOOM HCHBITATE O00pasisbl U Oll-
penenuThb MPOYHOCTL, OOBEMHYIO MACCY U BJAXHOCTEL O6eTOHA.

5. [lo pesynbTaTaM HCHBITAHUS NPAMOR HHTEPHOJLLUEH YTOUYHUTE
pacxon NpUMeHgeMoro IeMeHTa,
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6. UsrortoeuTh M HCHBITATE KOHTPONLHYIO NMAPTHIO O6GPA3NOB C YTOY-—
HeHHBIM COCTaBOM 1o nm, 3, O.

Odna TexXHHYeCKMX M 2KOHOMHMYECKHX PACYETOB NpeACTaBIfdeTCHd BO3-—
MOXHBIM HCHONBL30OBaHue Tabnuu 6.1, 0.2 HenocpeACTBEHHO WM C NpaMol
HHTEPNOJIaUNell B HeOOXOAUMMEIX Clydasx.

s pacueToB M O/ NPHBA3KH TUNOBLIX NPOEKTOB HeobxoomMO py-—
KOBOACTBOBATECSH pacCueTHRIMM xapayTepuctukamu (cMm. Ttabmuns! 6,1, 6.2)
1 pacyeTHO CTOMMOCTLIO MarepualorB Ha | M2 KOHCTPYKUUY B 3aBUCH—
MOCTH OT €€ pacyeTHOM TOJINUELI M pacyeTHO# cTouMocTH 1 M OeToHa.

Taxxe HeoO6XoOUMO YKaA3LIBATH B IIPOEKTE XAPAKTEPHUCTHKM  PACYETHOTIO
M

M+ K
IIEHHOM COCTOSHVH.
[Ipn ucnonbzoBaHUM TAGMUIL ClleQyeT YUUTHIBAThL, YTO OpPUBEASHHLIE

cocrapa [IK, , MapKy MNpPOYHOCTH, OOBEMHYI0 MacCy B BbICy—

B HUX [AHHLIE paCCYWTAHB! Ha THXKEIbI} [IEeCOK, OTBeyalouNi MNoCT
8736-87 n 'OCT 10268-70 npu Moayne KPYIHOCTYH Mxp. B npenenax 2,
T.€, CpeJHero kKkauecTra. [Ipu mOBbILEHUN Mxp. no 3,5-4 u YUCTOTHL

CHIXAETCd pacxod LeMeHTa ¥ MOBLIUASTCS MOAYIER YHPYTIOCTH O6eTOHA.
PacuyeTHas HachiHass o6beMHas Macca necka npupsarTa 1600 kr/m° (Ha
npakTuke oHa koiebierca ot 1450 mo 1650). PacuerHrle pacxoasr ne-
MEeHTa MNPUMHATHI OJIs1 MApK# IopTiaHackoro uemenrta 74007, HennacTn-
prIUpoBaHHOTO. B 00BeMHOil mMacCe 6eToHa BeC LHeMeHTa NPUHAT C XO—
apdpuenTOM 1,10 Ang ydgeTa CBA3AHHOI BOAEI.

ObOnpeMHaAg Macca 3alloNHUTEeeH [PUHATA B PLIXJOHACBIIHOM  BBICY=
IIeHHOM COCTogHKM. Mapku nerkoro 6eToHa NPUHATHEI C YYEeTOM  Cllefy=-
OIIUX KOPPUIMEHTOB MNepexona OT HNPOYHOCTH uyepe3 4 wu. [Iocjie MNpo-—
MapKy K MNPOYHOCTU 4Yepes 28 aHell HOPMAJBLHOT'O XpaHeHUd:

_ ﬁ’ ITPOII, _
nns M150  [L2g _Eﬂ_ogso 1,25 R,Hpm_ |

R upon,
M200 R,33= ““6':%._

I
faak
o
(W,
Qo
e

il

- % [IPOII,
M230 R’%g_ 0,70 1,43 [ pOIi.

KoadbunuenTe! nmepexona HeoGXOAWMO YTOYHATDH IO pe3ylbTaTaM
CTATUCTUYECKOH 06paboTKM SKCIIEPUMEHTAJILHBIX NaHHBIX OAVMHAKOBOH H3-—
MEHUYVBOCTH.

[IpuMep wmcnonp3opaHug Tab/MLU NPU IPOSKTHPOBAHMHM COCTaBa 0eTo-
Ha TpUBeEH B IPUIOXK. 2.
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[Ipanoxenne 2

[IppMep DPOSRTHPOBAHMA COCTABA KOECTPYKTHBHOIO XepaMamrTo6eToRA

ang Nanened MeXKBAPTHPHBIX HECYIMX M 3BYKOHIO/HPYIONMMX AKyCTHYE-
CKH O[HOPOQHBLIX CTeH HWHHXx (NnepBoro—-iyerpeproro sraxef) 16-3Tax-
Horo xunoro noma ceprr 90

1, Hcxonrbie nanHbie:

-~ MpOeXTHAas Mapka Kepamauroberona M200;

- CIoco6 GpopMOBAHMS — KOHBelepHAs JIMHHA C BUOGponomaakoi, BHA-—
GpoyknaneriBaeMocThL 20 ¢ 6e3 NPUIpYy3KH; 5

- KepaM3HuT ¢paxumoHupoBaHHplt Mapku ‘5007, R = 20 Kr/cMm,
sonomorniomenne W = 27,5%, L

- ppakmma S5~10 uyacTuyHO ApOOIICHAs, Il = 0,35+10—5%3— = 0,8,
= [OKasaTellb I'paHyJIOMeTpuu L = 0,8,
M M
(= ) = 0,57 (o) = 0,33,
M+ch10 M+K K20
3

= Ce6eCTOMMOCTE KepamMauta 1,48 py6/M ;
-~ noprnaHaueMenT Mmapku 74007 pennactrupummporannsii, HI' = 26,25%,
cebeCcTOUMOCTEL 23,5 pyo/T; 3
~ MeCOoK Menkui wwmcreit Mxp = 1,9, r = 1550 /M,
a HAC,
- ce6GecToMMOCTE 3 pyG/M ,
2. PacyeT ucxooHOro cocraBa:

-~ [0 Ta6n, 4.1 npuaMMaeM cCoOCTAaBEHI

K 10, M ile = 0,57 (cTpoka 7), M200, r=1@;&
= 1720 xr/m3, pacxon xepamautra 500
M
IMmK 10, M+ K- 0,71 (crpoka 10), M200
r = L’L@_;J_@_L@_ = 1780 Iﬂ"/MS, pacxon xkepamasura 335 m;
- 110 TAabl. 4.2:

M r a
MK 20, "pm +x = 0,383 (crpoka 4), M200, = 1520 xr/m ,

pacxon kepamaura 855 i1, Kpome Toro, mo m. 2.3
[IK 20, ﬁf— = 0,71 (crpoka 10), M200, r= 1815,
3
pacxoa xepamaura 320 a/Mm
Conocrapisis OaHHBIE NMPUBENEHHBLIX YETEHIPEX COCTABOB, ONpeaenseM

A = 0,71 (cTpoka 10).

ACXONHLL cocTaB no tabi. 4.2: [TK 20, ™+ K
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3
Pacxon cocrasngomux Ha 1 M 6eToHa:

nmecok (rpada 8) 780 n 1210 xr,
KepaM3HuT 5-10 (rpada 9) 145 =n 160
xepamaut 10-20 (rpada 10) 175 i wr

18;19 ) 350 xr,

CPsidanHag BoOaa 0D KI
O6bEMHAs INIOTHOCTL B BBICYI, cOcT. 1775 xr/m3,
MaroroBnaemM cMech u3 pacuera Ha 15 n:

mecka 780x0,015=11,7 n, 18,135 xr
kepamauta 5~10 145x0,015=2,17n

kepamaunra 10-20 175x0,015=2,63 n 2% KO
neMernT 350x0,015 0,20 Kr

Beapg _ —
OnpenenseM MCxoOHblil pacxon BOOLI: Bﬁ@ﬂ :W-ﬁ ‘A + W m M +HI™ 'M —

= (2,17+2,63)0,5:0,275+0,01 *11,71,55+0,283 -5,25=2,25 7

fTockonbKy CMeCh OKa3bIBAETCH CYXOH, NPHHEMaeM pacxol BOObI
240 . [locite 4 MuH nepemeinvBaRug B CMeCHTElle HA OANH KYyOMK OT6H—
paerca 8,870 n cmecu, KkoTopas 3arpyxaercd B HeCMa3aHHYIO dopmMmy
BECOM 9¢ KI'y, YCTAHOBJ/IeHHYI0 Ha fnaboparopHoit Bubpornnomanke, M
yiinoruaerca 20 c. [locnie sToro onpepensgdercd oO6BbeMHbll Bec 6eToHa B
popMe (3a BBEIYETOM ?cp - 1,81 xr/n. BeroH U3 GOpMBEI  BBIDY-
¥aeTcd B Meuwajky, lepeMemupBaeTcs, B Hero AobasiaioT 200 M BOABI
(10%) m nepemMemuBalor,

OunwlT noBTOpPgETCH. [[oCcnie BUOPOYMIOTHEHUd BecC OKa3bIBaeTcH
1,9 krr/n, CMecy U3 QOPMEI BHEIPPYXKAETCSH B NPOTHBEHEL, B Hee OobaBiis—
ior sony (2,5+0,25) 0,1.3,375=025 M, NnepeMellnBaOT, 3aTPYKAIOT B
bopMy ¥ BapemmuBaioT. OBBbeMHLIE BeC HpM 3TOM OKAS3BIBAETCS MEHBIIE =
1,820 xr/n. OTciopa cineayeT, 4TO pPacxoll BOAbl 3ATBOPEHUS OO EH
OPUHAMATBECH OKOJIO 2,70 /I, TaKk KAaK IPU 3TOM IOoJIyyera Haubonklasg
obbeMHas miIoTHocTh - 1,9 xr/n.

CMech 1n3 QOpMEL BBITPYXKASTCS B MelajiKy, ¥ Torda Bec 3amMeca
coctaBuT 25,785+2,5+0,25+3,375°0,206=28,620, a pacxon moawi 250 +0,25+
+0,08=2,83 1., Ecnx co BpeMeHu 3aTBOpeHMd MNpPOUJIO He MeHee 15 MuH,
CMeChb BHOBBb liepeMelrBaeTcd W Hyepe3 10 MMH HOCJ/ie 3aTBOPEHHS Ollpe-—
nenseTcd BUOPOYKIAABIBAEMOCTEL CMECH (BpEMH’B TeyeHne KOTOPOI'o OT~-
BelIeHHOE KOIMYeCTBO CMECH NPy BUOCPHDOBAHUU 3aiiMeT o06beM GopMEl).
OHO oOxasniBaeTCd PABHLBIM 20 C, YTO MOXHO CUMTATDL BIOJHE YOOBIIET-
BOPUTEIIBEHBIM.,

[Tocne sTOrO CHOBa OlpependeTcd o6beMHAd INIUTHOCTBL  CBexeyl-
moTHenHoO# B, Teyenne 20 ¢ cmecu. Ova oxasmipaercdg 1,975 kr/n.06neM
aaMeca \?. = 14,5 1 (28,62:1,975). CnenopaTenkHo, Ha OOMH ob6pa-

neMeHT Mapku “400” (rpader
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‘3ell moJiaraeTca 2Aarpysuth cmecu 3,375°1,975=6,006 xr.

PopMBEI CMa3BIBAIOTCH U 3arpyxaloTcsl CMeCEHIo (B KaxAaylio - B.GSBI{I‘),
cMmecrk ymworTHgercas B TedeHue 20 ¢ nHa nabGopaTopHoih  BrOponnomanke,
CTaBITCAd METKH,

POopMB! BBLISPXKMBAIOTCHA HA BO3flyxe 4 4 M 3arpyxaioTcd B pona—
POUYHYIO KaMepy C 3aJaHHEIM pexuMoM 2+6+2 4,

[locnie BLIrDY3KKM M3 kKaMepnl KyObl pacnaiyt/MBAIOT X CTAPATCH HA
ocrbiBanue (He MeHee 4 u),

OcreiBlINE KyOhl OOMEepdioT H B3BELIMBAIOT, PEe3ylLTAThl 3AMNCHIBA=—
IOT B XYypHau:

= Y = R T T e e ———— e —

F |V

CM CM

O6reMHas nnoT-|

Q [Ipoy—
HOCTB, KI'/M

| HOCTB
nocle

| 11po-—

Paamepsbl, MM|

KI'C

CM2

27 |1 |150x155x152 232 |8534]1886|1855/1745| 183
| 2 [152x148x180 [225 {359911852{1820{17111 177
3 |151x153x155 (231 |3581]1861}1830l17201 179

Cpen- | 1183511725 180
Hag | - f -
OnpepenaeM UCXOOHBIH pacxod COCTABJISMIOMMUX MO BBIXOAY 6eToHa
14,5
a 11,70 _ 3 18130k | _ 3.
NNecok =10 14.5 807 n/M umm 14.5 n 1250 xr/mM;
Kepamaur - o~10 103-T2'4'1'g" = 150 n/M"
5. 83 a "21':14—5——=165 I{I‘/Ma;
10-20 10°-~&== = 180 i/m ‘
14,5
LIIEMEHT = 103-“*5"2'5?9" = 362 KT‘/MBE
14,5
~ 3 2,83 _ 3
BOMA 10 —"—14,5 195 n/Mm~.
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3 ,28,620

O6reMHas IJIOTHOCTL CBEXEYINIOTHeHHoit cMecu 1970 xr/Mm (5420)

To e, B BBHICYIUEHHOM COCTOSHNM -

1720 xr/M°. 14,30

[Tockonbky nomyuyenuas npouxocThk 180 kr/cM mnpeBpimnaer Tpefye—
Mylo Ha 28%, H3TOTORISEM KOHTPONBHYIO NMapTHio obpasuoB. B  pesynb-

TaTe NOJyyYaeM CJjeayiomye MNaHHBIE

1 il e e el T o e [ el = ® -

Ne |
nap- | =
™K |

2T 1785 | 80 1250

|
f !
|
b

i |

155 | 105 | 845

A o rmla— == tpeq W= Tmr

| [TnoTHOCTE
[IpY CKATHM,
i Kr/cme

360 | 195 |1970] 1835 | 1720 180

R

By |~ | 300 | 205 |1990| 1965 1830 | 151 | 205

85 | 90 1310 i

E

3
Huxe npuBoOdaTCa TEXHUKO-OKOHOMHUYECKMe Mokasatemr 1 M 6eToHa

paa:m YHBIX c'rpyKTyp

T omnd. e i e ommgpafimr B = — .fr e e e e e

HaunmeHnoBaHne |
COCTABJH IOIUX |
U e, ¥aM,

| 1K 10 |
| M/M+KH

i ——— — — L ————— - A . e e .

3

KepamMaur, M 0,35

{ 2,82

| 2,04

3
[lecox xBaplt,, M

LiemMenT, T 0,3

7,05

[llebe:rb TEXEM., T

Bcero, py6 | 12,21

| 0,505
| 3,77

| 0,69

| 2,07

0,34

18,84

i Ba . H&HTI:I

-]I- |y

TIBIH
OeToH

| 088 | 083 | _
6,54 | 2,46 |

(043 | 08 | 045

1 1,20 | 2,40 | 1,85

0,365 | 0,85 | 0,3
8,6 8,23 7,05

- |~ | 095

116,43 | 13,09 15,43

[Ippmeuanne. B uncnurene - pacxon MaTepHanoa, B 3HAMeHATele — CTOH~

MOCTE,
o4



[IpoBepsieM yka3aHHble BAPHAHTHl HA 3PPEKTUBHOCTL 3BYKOH3O/IAIMM:

m‘/cmz. :

-3

E°10 200 165 189 200 215

. 1830 1720 1520 1810 2400

10,4 9,82 10,1 10,65 9,5
16,4 17,4 16,9 16 16
CTtouMOCTL MAaTepH-—
anop Ha 1 M2 , pyo. 2,02 2,41 29 18 2,08 2,48

HMa rabnune! crienayer, uyro Haubollee SKOHOMAUYHBEIM 10  CTOUMOCTH
maTepuanoB Ha 1 M° Gerona m Ha 1 M2 genderca | BapmaHT 3anpoex-
TupopanHoro cocrama [IK 10 M/M+K = 0,71.
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