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BeefeHune

CraHfapT paspaboTaH Bcepoccuiickum deepanbHbIM TEXHONOMMYec-
KUM MHCTUTYTOM BHWWXene306eTOH 3a cHeT COOCTBEHHbIX CPEACTB Ha
OCHOBaHMM pe3sy/bTaToB pa3paboToOK MHCTUTYTA C YYeTOM aHanunsa n 0606-
L ,eHNA HaKOM/IEHHOr0 OTEeYeCTBEHHOI0 U 3apy6eXKHOro OnbITa.

Pa3paboTumkm: KaHf. TexH. Hayk, rnpog. BA. PaxmaHoB (pykoBoAu-
TeNlb TeMbl); KaHA. TexH, HayK B.I'. JoB>KWK (3aM, pyKOBOAUTENS TEMbI);
KaHAnAaTbl TEXHUYeCKMX Hayk: B./. Menuxos, [B.H. Poccosckui[ A.N. Kos-
nosckuin, KO .H KVBaHoBa, M.J1. 3aitueHko; nHx. T.[. CemeHosa.
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IN CTAHOAPT
EAEPAL UMW

Shvy

MNONCTUPONBETOH
TexHn4yecKne ycnosus

CONCRETE WITH POLYSTERENE AGGREGATES
Specification

Jarta BBegeHna 1999—09—01

1 O6nacTb NpUMeHeHWs

HacToswuin cTtaHaapT pacnpocTpaHsaeTcs Ha Nerkuii 6eToH Ha Le-
MEHTHOM BSDKYLLEM M BCMyYeHHOM (MONUCTUPONBLHOM) 3anonHuTene (ga-
nee —MoIMCTUPONBETOH) AN XUNNULLHOIO U FPaX4aHCKOro CTPOUTESb-
cTBa.

CTaHfapT yCTaHaBNMBaeT TEXHUYECKMe TpeboBaHMA K NOANCTMPON-
OETOHY M MONUCTUPONIGETOHHBIM CMECAM, a Takke maTepuanam Ans mx
MPUroTOBNEHNSA, METOAbI KOHTPONA UX TEXHUYECKUX XapaKTepuUcTuK.

TpeboBaHuWA, U3N0XKeHHble B 3.3.7—3.3.9, 4.1—4.4, aTakke 5.6 n 5.7
HaCTOsLLLero cTaH4apTa, ABNATCA 0653aTe/IbHbIMN.

2 HopmaTuBHbIe CCbIIKK

cnonb3yeMble B HACTOSILLLEM CTaHAApTe HOPMATUBHbIE JOKYMEHTbI
npvBefeHbl B NPUNOXKEHUN A

3 TexHu4yeckune TpeboBaHuA

31 TpeboBaHNA HACTOSALLEro cTaHaapTa cregyeT cobnojars npu pas-
paboTKe HOBbIX M NepecMoTpe AeCTBYOWMNX CTaH4APTOB N TEXHUYECKNX

YCNOBUIA 1151 MPOEKTHOW 1 TEXHOMOMMUYECKON AOKYMEHTaUuM Ha un3fe-
NS U3 NONUCTMPONGETOHA.

N3paHne opuumnansHoe
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3.2 Monuctmpon6eToH crepyet npuroTasnMBaTb B COOTBETCTBMM C
TpeboBaHMAMW HACTOALLErO CTaHAapTa Mo NPOEKTHOM M TEXHONOrn4ec-
KOW [OKYMEHTAUUN Ha W3AENNsi KOHKPETHbIX BWUAOB, YTBEPXAEHHON B
YCTaHOB/IEHHOM MOpPAAKE.

PekomeHAyeMble 06/1aCTU MPUMEHEHWUA NOMUCTMPONGETOHA MpuBe-
[leHbl B NpunoxxeHnn b.

3.3 XapakTepuctmkun

3.3.1 TpeboBaHNA K MOMUCTMPONOETOHY YCTaHOB/EHbI B COOTBETCT-
Bun ¢ MNOCT 25192, MOCT 25820 u CT C3B 1406.

3.3.2 MpoYHOCTb NONNCTUPONIBETOHA B MPOEKTHOM BO3pacTe Xapak-
TEepU3YyIOT Knaccamu No npo4vyHocTn Ha oxatne BO5; BO,75; Bl; B15;
B2; B2,5.

[MPOYHOCTb MONUCTUPONBETOHA, M3L4ENNA U3 KOTOPOro 3amnpoekTu-
poBaHbl 6e3 yuyeTa TpeboBaHuit CT C3IB 1406, xapakTepusyeTcs MapKa-
MM MO MPOYHOCTU Ha cxatue: M2; M2,5; M3,5, M5.

COOTHOLLEHME MeXAY Kraccamu NoUCTUPOIBETOHA U MapKaMm npu
HOpMaTMBHOM Ko3hduumneHTe Bapuaumm 18 % npusegeHO B NpUIoXe-
HUK B.

3.3.3 o nokasatensam cpefHein NIOTHOCTU YCTaHaBIMBAKOT CNefyto-
LWMe MapKu nofmcTuponbeToHa B cyxom coctosHumn: D150, D200,D250;
D300; D350; D400; D450; D500; D550; D600.

3.3.4 nd nonuctupon6eToHa, NPUMEHAEMOr0 B M3AENUAX U KOH-
CTPYKUMAX, NOABepraroLmxca B npoLecce skcnayaTalmm nonepemMeHHo-
MYy 3aMOpPaXKMBaHWIO M OTTaMBaHUIO, Ha3Ha4yaloT credyloLine Mapku o
mopo3socTorkocTn: F25; F35; F50; F75; F100.

Ha3HayeHne MapoK NOANCTMPON6eTOHa N0 MOPO30CTOMKOCTM NPO-
BOAAT MO HOPMaM CTPOUTENbHOTO MPOEKTUPOBaHWUA B 3aBUCUMOCTU OT
Knacca 3faHuid, pexunma skcrayatauum U pacyeTHbIX Temnepartyp Ha-
PY>KHOIO BO3fyXa B pailoHax CTPOMTENbCTBA.

3.3.5 Knaccbl 1 Mapkn noanuctuponbeToHa B U3AeNnsaX U KOHCTPYK-
LMAX KOHKPETHbLIX BUAOB Ha3HayaloT No cTaHAapTaM WU TEXHUYECKUM
YC/IOBMAM Ha 3TW M3A4eNnA U KOHCTPYKLMW, NO HOPMam CTPOUTENIbHOIO
NPOEKTUPOBAHMSA C Y4eTOM TpeboBaHWNA Tabnmubl 1

HopmaTuBHble M pacyeTHble COMPOTUBNEHUS MOMUCTMPONOETOHA,
HeobXxo4uMble NPU pacyeTe U NPOEKTUPOBAHUN N3JE/IMA U KOHCTPYK-
UWA, MPUHUMAIOTCS MO MPUIoXKeHNo T
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Ta6bnuuya 1
Mapka Knacc no
Mo NPOYHOCTM MPOYHOCTM
Ha cxatvie
M2 _
M2,5 _
M3,5 —
M5 —
BO,5
BO,75
B1,0
B15
B2,0
B2,5

MOCT P 51263-99

Mapka no

NAOTHOCTM MOPO30CTOIKOCTU
D150, D200
D150, D200 - He HopmupyeTca
D200, D250
D200, D250, D300 F25-F35
D250, D300, D350 F35-F50
D300, D350, D400 F35-F50
D350, D400, D450 F35-F50
D400, D450, D500 F35-F75
D500, D550, D600 F50-F100
D500, D550, D600 F50-F100

3.3.6. ®akTnyeckasa cpefHsAa NI0THOCTb NOIMCTMPONOETOHA He A0N-
YKHa MpeBbIwaTh TPebyemMoro 3HayeHus, YCTaHOB/IEHHOIO B COOTBETCT-
Bun ¢ NOCT 27005.

3.3.7. TpoYHOCTb Ha pacTsHKeHWe Mpu M3rmbe B 3aBMCUMOCTM OT
Knacca (Mapku) noancTuponbetoHa no MPOYHOCTW Ha CXaTue [O/HKHA
ObITb HE HWXEe 3HAaYeHWI, NPUBEAEHHbIX B Tabnuue 2.

Tabnuua 2

Knacc nnn mapka

Mo NMPOYHOCTUN Ha CXaTne

M2
M2,5
M3,5
BO,35
BO,5
BO,75
B1,0
B15
B2,0
B2,5

Mpeaen NPOYHOCTU Ha
pacTsbkeHve npu m3rnee, Mlla

0,08
0,10
0,15
0,25
0,35
0,50
0,60
0,65
0,70
0,73

3.3.8 KoahpuumeHT Tens1onpoBoAHOCT MOMNCTUPONBGETOHA B CY-
XOM COCTOSIHMM Mpun TemnepaTtype 25 °C He [O/DKEH MpeBbiwaTs 6osee

yem Ha 10 % 3Ha4yeHWU, NPMBEAEHHbIX B Tabnuue 3.
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TennoTexHUYecKme Nokasatenn NoIMCTUPON6ETOHa, HeO0bXoaVMbIe NpK
pacyete U3LenniA U KOHCTPYKUUIA, NPUHUMAIOTCSA MO NPUAoXKeHUIo [,

3.3.9 Jehopmaymn ycaikm nonucTuponbeToHa, npegHasHavyeHHOro
O/ MOHOJIMTHBIX HaPY>KHbIX CTEH, He A0/DKHbI NpeBbiwaTh 1,0 MM/M.

Tab6bnunya3l

KoahhmumeHT TenionpoBogHOCTH

Mapka no cpefHeli NIOTHOCTY
P PEA B CyXOM cocTosiHuu, BT/(m °C)

D150 0,055
D200 0,065
D250 0,075
D300 0,085
D350 0,095
D400 0,10
D450 0,115
D500 0,125
D550 0,135
D600 0,145

3.3.10 B 3aBMCUMOCTW OT Ha3Ha4yeHWs W YCnoBUiA PaboTbl NOMANCTM-
PO/MIGETOH B U3LENNAX M KOHCTPYKUMAX B cooTBeTcTBMM ¢ TOCT 25192
MOXET MMETb M/IOTHYHO, NMOPU30BaHHYIO MW KPYMHOMNOPUCTYIO CTPYKTYPY.

XapakTep CTPYKTypbl MOSUCTUPONBETOHA YKa3blBAaeTCA B CTaHAapTax
NN TEXHUYECKUX YCNOBUAX HAa U3LENNA U KOHCTPYKUUN KOHKPETHbIX
BWOB W1 MPOEKTHON [OKYMeHTaLuu.

3.3.11 MonucTnpon6eToH NAOTHOW UM NOPMU30BAHHON CTPYKTYPbI C
pacxofom uemeHTa He MeHee 200 kr/m3 obecneyvBaeT NP 0ObIYHLIX
YCNOBUSX IKCNyaTaumum COXPaHHOCTb CTa/IbHOM apMaTypbl OT KOPPO3UH.

3.3.12 B cTaHpapTax unm TeXHNYeCKUX YCNOBUAX Ha N3LeNnNsa N KOH-
CTPYKUMN KOHKPETHbIX BMAOB B 3aBUCMMOCTM OT YC/OBUIA paboTbl cre-
[yeT yCTaHaBNMBaTb AOMONHUTE/NbHbIE TPEOOBaHUA K KayecTBy NOMNCTU-
ponbeToHa, npeaycmMoTpeHHble FTOCT 4.212.

3.4 TpeboBaHMS K GETOHHbLIM CMECAM W1 MaTepuanam.

3.4.1 KayecTBo NONUCTUPOIBETOHHbLIX CMECEN 1 TEXHOMNOTMSA UX NPU-
rOTOBNEHUA AO/MKHbI 06ecneymMBaTtb B U3LENNAX U KOHCTPYKLMAX
noslydeHe NOSIMCTUPONGETOHA, YAOBNETBOPAOLWEro TpeboBaHMAM. M0
BCEM HOPMUPYEMbIM MoKasaTefiiM KayecTsa.

3.4.2 CocTtaB nonnctTMponbeToHa NoabuparoT cornacHo TpeboBaHm-
am TOCT 27006.

4
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CocTaBbl U TEXHOMOMMYECKME PEXUMbI NepeMeLLMBaHNs CMeceid, (op-
MOBaHUS N TBEPAEHUS NOANCTUPONOGETOHHbLIX U3AENNIA U KOHCTPYKLNIA
NPOBEPAIOT Nepes Haya/loM MaccoBOro MPOM3BOACTBA M3Ae/NA U KOH-
CTPYKUMIA NN BO3BEAEHUA COOPYXXEHWIA, a TaKKe NMPu U3MEHEHUN Mate-
pyanoB UM TEXHOMOTMYECKUX PEXXMMOB.

3.4.3 BeTOHHbIe CMeCK [0/MKHbI COOTBETCTBOBATL TpeboBaHuAaM MTOCT
7473 N HacTosLLero ctaHzapTa.

3.4.4 MapKy no ypo6oyknafbiBaeMOCT! (3KECTKOCTb WM MOLBUXK-
HOCTb) MOJINCTUPONBGETOHHBIX CMECEI NIOTHOW M NOPU30BaHHOW CTPYK-
Typbl Ha3HayaroT B npefenax XX,—K3u M1,—15B8 3aBUCMMOCTIN OT BMAA
N3LENNIA, KOHCTPYKLUUN 1 TEXHONOMMK MX (DOPMOBaHKS.

3.4.5 OnpepeneHne »ecTKOCTX MPOM3BOAAT MO METOAWKe, npuBse-
[AEHHOIN B npunoxexHun E.

Mpy NPUroTOBNEHUN U NMPUMEHEHUW MONNUCTUPONOETOHOB KPYMHO-
MOPWUCTON CTPYKTYPbl MapKy Mo yA060yK1aabiBAEMOCTU He Ha3HavaroT.

3.4.6 O6beM MEX3epHOBbIX NMYCTOT B YMNJIOTHEHHbIX MOAUCTUPONGe-
TOHHbIX CMeCAX MNOTHOM U MOPMU30BAHHON CTPYKTYPbl HE AO/DKEH Npe-
Bbiwatb 3 %.

[onyckaeTca B 060CHOBaHHbIX Cly4Yasx, NPeayCMOTPEHHbIX B TEXHU-
YECKUX YCMOBUAX WM MPOEKTHON AOKYMEHTaUUM Ha W34envs U KOH-
CTPYKLMN KOHKPETHbIX BUAO0B, NPUroTaBMBatb U NPUMeHATb MNOANUCTU-
PO/IGETOH M/IOTHOW CTPYKTYPbl C 06LEMOM MEX3ePHOBbIX MYyCTOT B YyIi-
NOTHEHHOW cmMecu 6onee 3, HO He 6onee 6 %.

3.4.7 O6bemM BOB/IEYEHHOI0 BO3AyXa B NOANCTUPONBGETOHHON CMecH
He HopMUpyeTcs.

3.4.8 YBenu4yeHne naoTHOCTU NOSIMCTUPONIGETOHHOW CMecH 3a CYUeT
4aCTUYHOWN MOTEPW BOBJIEYEHHOIO BO3AyXa MPW BbIFPY3Ke, TPAHCMOPTH-
pPOBaHUM 1 yKnagke B popmbl (onanybky) He [JO/MKHO ObITh 605ee 7 %

3.4.9 MpurotosneHHas NONNCTUPONOETOHHAsA CMeCb He A0/XHa pac-
cnavBaTbCA B MPOLLECCE ee BbIrPy3KU, TPAHCMOPTMPOBAHNSA 1 (hOPMOBaHMS.

[Mokas3aTe/lb paccnamBaemMoCcTu, OnpeaenisemMblii Mo MeToAuKe, Npu-
BeIEHHON B NpunoXeHnn XX, He AO/MKeH MpeBbiwaTtb 25 %.

3.4.10 Mpwu TpaHCNOPTMPOBAHUKN MONUCTUPONIBETOHHBLIX CMECEN, TOo-
TOBbIX K yNnoTpe6sieHnto (ToBapHbIn 6eTOH), JO/MKHA 6blTb 06ecneyeHa
COXPaHAeMOCTb MX CBOWCTB (y4060yKNablBaEMOCTb, MIOTHOCTb, paccna-
MBAaEMOCTb) B TeYEHWe BPEMEeHW, COrnacoBaHHOro C MoTpebuTenem, HO
He meHee 1,0 u.

3.4.11 Martepuanbl, NpuMeHsaemble 419 NPUroToBAeHNS NONCTUPON-
6eToHa, AO0/MKHbI YA0B/ETBOPATL TPebOoBaHWUAM CTaHLAPTOB WU TEXHU-
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YECKMX YC/IOBUIA Ha 3TK MaTepumasbl U obecrneunmsaTb MosyyeHue Mnonu-
CTUPONB6ETOHA C 33JaHHBIMU TEXHUYECKUMWN XapaKTePUCTUKaMN.

3.4.12 B KayecTBe 3ano/IHATeNs 415 NOIMCTUPONBETOHA CreayeT npu-
MEHATb MOMNCTMPON BCMEHEHHbI rpaHynuposaHHblin (MBIM), npeacTas-
NAKLWNIA NPOAYKT OAHO- WAN MHOrOCTYMNeHYaToro BCMeHWBaHWUSA Cyc-
NeH3MOHHOro BcneHusaroweroca nonuctupona (OCT 301-05-202-92E),
Y[0BNETBOPAIOLLMIA TpeboBaHNAM HACTOSLLEro CTaHAapTa.

[lonyckaetca npu M3roToB/IEHMM MONMUCTUPONIBGETOHOB Kfacca Mo
npoyHocT B1,0 n meHee npu ycnoBum cobnogeHnst TpeboBaHUn Mo
3KO/IOrMYECKOM M MPOTMBOMNOXapPHOM 6e30MacHOCTU B COOTBETCTBMU C
4.1—4.4 npyMeHeHne NeHonoIMCTUPONLHOIO 3anoNHUTENS, NOy4YaemMoro
Apo6neHneM 0TX0A0B MeHoNnoNAUCTUPObHbIX Nant (FTOCT 15588).

3.4.13 B 3aBMCMMOCTWN OT KayecTBa Cbipbs (MapKu NoaMCTMposa o
OCT 301-05-202-92E) 1 pexuma BCNeHUBaHMSA MeHOMNOUCTUPONbHbIN
sanonHuTens (MBIM) MoXeT MMEeTb MapKy Mo HacbiNHOW NaoTHOCcTK 10,
15, 20, 25, 30 ¢ (haKTUYECKUMW 3HAYEHMUAMMN HACLIMHOW NIOTHOCTK, YKa-
3aHHbIMW B Tabnmue 4.

Tabnuua 4
Mapka MBI™ no HacbInHo HacbinHasa nnotHocTh MBI,
NJOTHOCTU Kr/m3
10 MeHee 10
15 Ot N po 15
20 * 16 » 20
25 » 21 * 25
30 * 26 * 30

3.4.14 Mo pasmepam 3epeH MBIM nogpa3aenstoT Ha KPYMNHbIA 1 Men-
KUin. dpakuMoHHbIA COCTaB KpPynHOro v menkoro MBI gomkeH cooT-
BETCTBOBaTb TPebOBaHUAM, YKa3aHHbIM B Tabnumue 5.

Tabnuuya 5

CopepxaHue, % no o6wemy B MBI
Pa3mep pakummn, Mm

KPYMHOM MesIKOM
10-20 5-20 o &
5-10 70-30 30-50
2,5-5 20-50 40-60
0-2,5 0-5 5-10
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Hannuune B MBI 3epeH KpynHOCTbO 60ee 20 MM He JOMyCKaeTcs.

3.4.15 BnaxHocTb Bl He gomkHa npesbiwaTh 15 % no macce.

3.4.16 CopepxxaHume 0CTaTtoMHOro MoHoMepa (CTMposia) B 3an0/HU-
Tene He JO/MKHO npesbiwatb 0,002 % no macce. [lonyckaetca npume-
HeHue MBI ¢ 60/1bWIMM COAepXKaHMEM O0CTaTOYHOIr0 MOHOMepa Npu yc-
NoBUKN 0becneyeHUss 3KONOrMYecKo 6e3onacHOCTU MONNCTUPONGeTo-
Ha W U3rOTOBNEHHbIX U3 HEro MU34ennin B COOTBETCTBMM C TpeboBaHUS-
mMn 4.3.

3.4.17 BbI60p KPYMHOCTN NEHOMOMNCTUPONBHONO 3aM0NHUTENS U ero
MapK/ MO HACbIMHON MAOTHOCTM NPOM3BOAAT UCXOAA M3 TpeboBaHWUN,
NpeabABIAEeMbIX K NOMMCTUPONBETOHY MO MIIOTHOCTM M MPOYHOCTU B
COOTBETCTBUU C YTBEPXKAEHHbLIM TEXHOOTMYECKUM PeriaMeHTOM.

3.4.18 B KkauyecTBe BXKYLLEro cnefyeTt NpPUMEHATbL MOPTAaHALEMEHThI
VNN LLNAKOMOPTaHALEMEHT, yaoBneTeopstowye TpebosaHnam TOCT 10178.

3.4.19 MpumeHsiemble AN NPUTOTOBNEHNSA XUMUYecKme fo6aBku (BO3-
AYXO0BOB/IEKAKOLLMe, NAACTUMULMPYIOLLNe, perynvpylowmne TBepAeHune)
LO/MKHbI YA0BNEeTBOPATL TpebosaHuam FTOCT 24211,

3.4.20 No6aBKN-AETOKCUKAHTbI, NPUMEHSAEMbIe NPU NPUrOTOB/IEHNM
MONNCTUPONGETOHA B C/lyYasX, NPeAyCMOTPEHHbIX 4.3 HaCcTOALLEero CTaH-
[apTa, LO/MKHbI COOTBETCTBOBATL TPEOOBAHMSAM HOPMATUBHOWN AOKYMEH-
Tauumn, yTBePXAEHHOW B YCTaHOB/IEHHOM MOPSAKe.

3.4.21 Bopga ansa 3aTBOPeHUs NOAUCTUPONBETOHHON CMecu 1 NpUro-
TOB/IEHWA PACTBOPOB XMMWYECKMX [06aBOK [O/XHA COOTBETCTBOBATb
MOCT 23732.

4 TpeboBaHUs 6E30MNAaCHOCTU N OXPaHbl OKPY>XXatoLLen cpeapl

4.1 TMonncTMpPONBeTOHbI LO/IKHbLI OTBEYaTb CAHUTapPHO- U pajunaLm-
OHHO-TUTMEHNYeCKUM TpeboBaHMAM, a U3[enus 13 nonmMcTMpon6eToHa
LO/DKHbI UMeTb TUrMeHnYeckoe 3aknoyeHne MuHsgpasa PO.

YaenoHas a(heKTUBHaA aKTMBHOCTb €CTECTBEHHbIX PaAWOHYK/IN-
A0B CbIPbEBbLIX MaTepuanos, NMPUMEHAEMbIX AN MPUTrOTOBIEHUSA
MOMIMCTUPONBETOHOB, He JO/HKHA MpeBblWwaTb Mnpefe/bHbIX 3HAYEHU,
BK/Kr, B 3aBUCMMOCTW OT 0061acTU NPUMEHEHUS MONUCTUPONBETOHA
(TOCT 30108).

4.2 T1oNUCTMPONBETOH B U3LENNAX HE AO/DKEH BbILENATb BO BHELL-
HIOIO cpefly BpeAHble XMMUYeCKMe BeLLeCTBa B KOIMYECTBAX, MPeBblLla-
IOWMX NpefenbHo gonycTumble KoHueHTpauun (MAK), yTeep>KaeHHble
MwuH3gpaBoM P® 1 TpeboBaHUSAMU HACTOALLLEr0 CTaHAapTa.
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4.3 Tpn NPUroTOBNEHUN Y NPUMEHEHUWN MONNCTUPONIBETOHA [AO/MKEH
cobnogaTbCa COrnacoBaHHbIA € pa3paboTYMKOM CTaHAapTa KOMIMIeKc
MeponpuATUIA NO 3KOIOMMYECcKon 6e30nacHOCTM MONUCTMPONGETOHA U
M3rOTOB/IEHHbIX U3 HErO U3aenuid. B KOMNIEKC BXOAAT crieymanbHas 06-
paboTka M [LeTOKCUKauMa MeHOMOMMCTUPONbHOIO 3arno/iHUTeNs, a npw
HeobX0AMMOCTN — NOSIMCTUPONBETOHHON CMecK 1 U3genuii, obecrneymn-
BatoLLMe Be/IMYMHY NpefesibHO 4ONYCTUMOW KOHUEHTpaunm cBoboLHOro
CTUPONa, BbIAENAIOLLEroCA U3 3aTBEPAEBLLEr0 NOUCTMPOIOGETOHA B BO3-
AYLIHOW cpefie, He npeBbiwatollyto 0,002 mr B 1 M} BO3ayxa.

4.4 ToNncTUPON6EeTOH OTHOCUTCS K C1aboroproumnm Matepuanam, MMe-
eT rpynny roptoyectu 1.

5. lNpuemka

51 KauyectBO NONUCTUPONIGETOHA, MPUMEHAEMOro AN8 M3roToB/e-
HUA COOPHbIX U3LENUIA N KOHCTPYKLUWIA, KOHTPONMPYIOT B COOTBETCTBUM
c TpeboBaHmamn TOCT 13015.1.

5.2 MpuemKy NOANCTUPOIGETOHA MO KAYecTBY NPW ero NpMMeHEHUM
AN51 MOHOMMMTHBIX KOHCTPYKLMIA NPOM3BOAAT B COOTBETCTBMM C HOPMamu
Mo opraHun3aLmu, NpPov3BOACTBY U MPUEMKE CTPOUTENbHBIX paboT.

5.3 MpreMKy NomMcTUponbeToHa No cpeiHet NAOTHOCTU A NPOYHOCTYU
NPOBOAAT ANS KaXZOW MapTun usfennidi unn ToBapHOW monauctmponte-
TOHHOW CMecMm.

5.4 CpefHtol0 NIOTHOCTb M NPOYHOCTH MOMIUCTMPONBETOHA KOHTPO-
NNPYIOT U oLeHMBaloT cooTBeTcTBeHHO no TOCT 27005 n TOCT 18105.
Mpn 3TOM 3HayYeHMsa Kr npy OueHKe MPOYHOCTM MPUHUMAKOT Kak Ans
aBTOK/IAaBHOT0 A4encToro 6eToHa.

55 KoOHTponb Kayectsa MOAMCTUPONIGETOHA MO MoKasaTenam Ter-
NOMPOBOAHOCTU, MOPO30CTOMKOCTU, MPOYHOCTM Ha pacTsHKeHWe npu
n3rnbe, gedopmaLmm ycaiku OCYLLECTBAAOT Npu noLbope HOMUHaNb-
HOro cocTaea NoAUCTUPO/IBETOHA Mepes Ha4yaloM MaccoBOro NMpPOU3BOA-
CTBa, & B fja/ibHeliLleM He pexke OAHOro pasa B 6 Mec. (41 NPOYHOCTU Ha
pacTsXeHue Mpu n3rnbe —He pexke OAHOr0 pasa B Mecsl), a Takxe npu
N3MEHeHNN cocTaBa 6eToHa, TEXHO/IOTUN ero NPUrOTOB/IEHNA U KayecT-
Ba MCMOJIb3yeMbIX MaTepuaos.

5.6 MpoBepKy 3KO/I0rMYecKoi 6e30NacHOCTM NOANCTUPONBETOHA (N0
Bbl€NEHNIO OCTAaTOYHOIr0 MOHOMepa (CTUpPo/a) U yaenbHON 3hdeKTmB-
HOW aKTMBHOCTM eCTECTBEHHbIX PafnOHYK/IMA0B) NPOU3BOAAT Nepes Hava-

8
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JTIOM MaccoBOro npon3BOACTBA, a TAKXKe Mpu U3MEHEHNN KaYeCTBEeHHbIX Xa-
PaKTepuUCTUK NPUMEHAEMbIX MaTepUasioB, HO He pPeXxe OAHOro, pasa B rof.

5.7 MpoBepKy NoXKapHOI 0NacHOCTN NOMMCTUPONBGETOHA MO NOKasa-
TENAM roprYecTu, BOCM/IaMEHAEMOCTHU, AbIMOOGpa3ytoLein cnocobHoc-
TM M TOKCMYHOCTM MPOAYKTOB FOpPEHMsA MPOU3BOAAT Mpu opraHunsaumnmn
NMPOM3BOACTBa KOHKPETHbIX BMUAOB U3AENNIA.

5.8 MNonncTnpon6eToHHyto cmecb NpuHMMatoT no MOCT 7473 ¢ yde-
TOM TpPeb0BaHWUI, NpUBEAEHHbIX B pasdene 3.4 HACTOSALWEro cTaHJapTa.

6 MeToAbl KOHTPONS

6.1 MMpoYHOCTb NOAUCTUPONGETOHA Ha CXKaTWe N PacTsHKEHWE Mpu
n3rnée onpegenstot no NOCT 10180 cooTBETCTBEHHO Ha o6pasuax
100x100x100 » 100x100x400 Mm.

6.2 CpeflHIOK NNOTHOCTb NONCTMPONGETOHA onpedenstoT no FOCT
12730.1 Ha ob6pa3uax, npefHa3Ha4YeHHbIX A5 ONpPeAeNeHns NPOYHOCTH,
C CYLUKOIN npo6bl, 0TO6paHHOM NpU WUCMbITAHUK, NPU TemnepaType He
Bbiwe 70 °C. .

6.3 KoathpmumeHT TennonpoBogHOCTN (B CYyXOM COCTOSIHUKM) onpe-
penaoT no FOCT 7076 Ha o6pasuax 50x250x250 MM C CYLLKOR KX A0
NMOCTOSAHHOW Maccbl Npu Temnepatype He Bbiwe 70 °C.

6.4 Mopo30oCcToiKoCTb nonucTuponbetoHa onpegenstotr no NOCT
10060.0 n TOCT 10060.1.

6.5 Oeopmaunn ycagku onpegenstor no FOCT 24544,

6.6 O6beM MeX3epHOBbIX MYCTOT B YNJIOTHEHHOW NOAUCTUPONBGETOH-
HOW CMecK onpeaenstoT UCMbITaHMEM 3aTBEPAEBLLMX 06pa3L,0B N0 MeTO-
anke TOCT 12730.4 (06bem OTKPbITLIX MOp).

6.7 OcTa/lbHble MOKasaTe/n KayecTBa, YCTaHOB/IEHHbIe B COOTBETCT-
BuM ¢ 3.3.12, onpenensior:

- COpPOUMOHHYO BnaxkHoCTb — o FOCT 24816;

- OTNYCKHY BnaxxHoCTb —no MOCT 12730.2 npn TeMnepaType CyLLKN
He Bblle 70° C;

- BogonornoweHne —no NOCT 12730.3;

- naponpoHuuaemoctbno MOCT 25898;

- MPU3MEHHYIO NMPOYHOCTb, HayaslbHbIA MOLY/b YNPYrocTy
N KoahpuumeHT MyaccoHa — no FOCT 24452,

6.8 CojgeprkaHve OCTaTOYHOrO CTUPOSa OMPefenstoT No MeTOAUKeE,
yTBepXaeHHon 13.03.92 r. FockomcaHanunaHaazopom P® Ne 03-92, yaenb-
HYH0 3(heKTUBHY aKTUBHOCTb €CTECTBEHHbIX PaANOHYKINA0B B MaTe-
puanax gns npurotoBneHus nonuctmponéetoHa —no FOCT 30108.
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6.9 MokasaTenm MOXapHOiA OMacHOCTW NOMUCTUPONBETRHRe fe-
NSOT:

- roptoyectb —no NOCT 30244,
- BocnnameHsemoctb —no FOCT 30402; *

- ObIMOO6pa3ytoLLyto cnocobHocTb —no MOCT 12.1.044;
“ TOKCMYHOCTb NpoaykToB ropeHna —no NOCT 12.1.044.
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MPUNOXEHVE A

(o6a3aTeNsLHOE)

MepeyeHb HOPMATUBHbIX AOKYMEHTOB

B HacTofLLeM cTaHAapTe MCMNO/Ib30BaHbl CChIIKW Ha cnefytoLme Hop-
MaTVBHbIE JOKYMEHTbI.

MOCT 4.212-80

rOCT 7076-87

FOCT 7473-94

rocT

roCT

roCT

roCT

roCcT

roCT

roCT

rocT

roCT

roCT

rocT
rocT

roCT
roCcT

10060.0-95
10060.1-95
10178-85

10180-90

10181.0-81
10181.1-81
12730.0-78
12730.1-78
12730.2-78
12730.3-78

12730.4-78
13015.1-81

15588-86
18105-86

CTtpoutenscTBo. beToHbl. HOMeHKNaTypa nokasa-
Tenew

Matepwuanbl 1 n3genusa ctpoutenbHole. MeTog on-
pefeneHns TensaonpoBoAHOCTH

Cmecn GeTOHHble. TexHUYecKune ycnosu4d

BeToHbl. MeToabl onpeaeneHms MOpo30CTOMKOC-
™. ObLwwue TpeboBaHUA

BeToHbl. ba3oBbli MeTof onpefeneHns Mopo3o-
CTONKOCTM

MopTnaHALeMeHT U WaKonopTAaHALEeMeHT. Tex-
HUYECKME YCNOoBUS

BeToHbl. MeToAbl onpeaeneHns NPOYHOCTA MO KOH-
TPONbHbIM 06pasLam

Cmecu 6eToHHble. O6Lme TpeboBaHMSA K MeTofam
UCMbITAHUA

CMmecu 6eToHHble. MeTtogbl onpeaeneHns ynobo-
YKNafblBaeMoCTH

BeToHbl. O6LMe TpeboBaHNA K MeTodam onpeje-
NEHUS NNOTHOCTU, BNAXHOCTW, BOAOMOrNOLWEHNS,
MOPUCTOCTN N BOAOHENPOHULLAEMOCTHM

beToHbl. MeTog, onpeaeneHna NIOTHOCTH
beToHbl. MeTog onpefeneHnsa BNaXKHOCTU
beToHbl. MeTof onpefeneHns BOAOMNOIOLWEHMA
beToHbl. MeTOA onpeAeneHna NOPUCTOCTU

KOHCTpyKUMn v n3genus 6eToHHble 1 XXene3obe-
TOHHblE COOpHbIe. TMpuemka

MAUTBI NONMCTUPONbHbIE. TEXHUUYECKME YCNOBUS
BeToHbl. lMpaBuna KOHTPONS NPOYHOCTU
n
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FOCT 23732-79

MOCT 24211-91

FOCT 24452-80

FOCT 24544-81

MOCT 24816-81

MOCT 25192-82

MOCT 25820-83

MOCT 25898-83

FOCT 27005-86

MOCT 27006-86

MOCT 30108-94

FOCT 30244-94

FOCT 30402-96

MOCT 12.1.044—89

Boga 411 6eTOHOB M pacTBOPOB. TeXHWYecKue yc-
NoBUS

[obaBkn ana 6eToHoB. O6LLME TEXHUYECKMNE Tpe-
6oBaHuA

BeToHbl. MeTo/ibl onpeeneHns NPM3MeHHOR Npo-

YHOCTW, MOAYNs YNPYrocTn 1 KoadduumeHTa My-
accoHa

BeToHbl. MeToAbl onpeaeneHns aeopmaumii ycas-
KN 1 NON3y4yecTu

MaTepuasnbl CTPOUTENbHbIE. MeTobl ONpeaeneHus
COPOLMOHHOW BNAXKHOCTM

BeToHbl. Knaccuukaumsa v obuime TexXHUYeCKne
TpeboBaHUs
BeToHbI nerkme. TeXHUYECKUe yCnoBus

Matepunansl U n3genna cTpouTesibHble. MeToabl
onpefeneHnsa ConpoTUB/IEHNA MaponpPoHULEaHNIO

BeTOHbl nerkme n auyenctble. MpaBuna KOHTPONS
CpeaHein NnoTHOCTU

BeToHbl. lMpasuna nogbopa coctasa

MaTepuanbl U U3aenus cTpoutenbHole. Onpeaene-
HUe yaenbHOW 3 (eKTUBHOW aKTUBHOCTU E€CTEC-
TBEHHbIX PaAVOHYKINI0B

Martepuanbl cTpouTenbHble. MeToabl UCMbITaHUSA
Ha roproYecTb

Martepuanbl cTpouTeNnbHbIe. MeToA UCMbITaHUA Ha
BOCM/1AMEHAEMOCTb

MoXapoB3pbIBO6E30MACHOCTb BELUECTB U MaTepu-
anoB. HoMeHknaTypa nokasatenieii U MeTodbl WX
onpeaeneHus

OCT301-05-202-92E MonmcTupon BCNeHUBaKLWMnes. TexXHUYecKne yc-

nosud



MPUNTOXEHWNE b

(cnpaBoyHoe)
PekomeHayeMble 06/1aCTU NMPUMEHEHNA

Tab6bnuua bl

O6nacTb NpYMeHeHus

Tennon3onsauMoHHbIe NAUTI
MoHONUTHas Tennon3onauna YepaakoB U KpoBeb

MOHONNTHAasA TENNOM30NALUA TPCXCNONHbIX NaHe-
nem, 6N10KOB N HapPY>XHbIX CTEH

Tennounsonauns B KONOALEBOV Knaake

MycToTenble 31eMeHTbl AN C60PHO-MOHOMMUTHBIX
CTeH

CNNoLlHbie 670K NN MOHONUTHbIE CTEHbI:
HeHceyuine

CaMOHecyLme
Hecyuine

MOCT P 51263-99

NonNCTNPONbeToHa

[Moka3arenn no

cpeaHei
NAOTHOCTM

D150-D250
D150-D250
D200-D250

D150-D250
D250-D350

D250-D400

D350-D450
D450-D600

MPOYHOCTU
Ha CXatue
M2 - M35
M2 - M35
M25 - M5
M2,5—M3,5
M5;
BO5—B1,0
M5;
BO5 —B1,0
B1,0 —B15
B15—B25
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MPNNOXEHWVE B
(cnpaBouHoe)

COOTHOLLIEHME MeXay KnaccaMun 1 MapKamu
MOAMCTMPONGETOHA NO NPOYHOCTU Ha CXKaTuhe

Tabnunuya Bl

Knacc 6eToHa no CpefiHAa NpoYHOCTb Bavxkavias mMapka rno
NPO4YHOCTY 6etoHa R, Mlla MPOYHOCTH
BO,5 r 0,73 M7,5
BO,75 1,09 M10
B1.0 1,45 M15
B15 2,16 M20
B2,0 2,90 M25
B2,5 3,60 M35

14
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MPNTOXEHWNE T

(cnpaBo4Hoe)

HopmaTuBHbIE N pacYeTHble CONPOTUBIEHNS NOMUCTMPONOETOHA
Ta6nuuya Tl

Cxatue oceBoe (Npu3ameHHas
npoyHocTb) Rmun Rbjer

Bug
CONPOTUBNEHUA

PacTa)xeHne oceBoe
SN 44 vr

PacTsXkeHMe Npu n3rnée

bInlA Rbtf.itr

Ta6nuua TI.2

CxaTtune oceBoe (MpU3MeHHas

Bug
CONPOTUBNEHNS

NMPoYHoOCTb) Rb

PacTsa)xeHne ocesoe Rb
PacTsaxeHne npu mnsrube

Notfn U1

hig

HopmaTuBHbIE CONPOTUBAEHNS NOANCTUPONIGETOHA

W pacyeTHble CONPOTMB/IEHNS MONUCTUPONOETOHA,

MTI1a, ans npeaenbHbIX COCTOSHUIA BTOPOI rpynibi
Mpy Knacce GeTOHa MO MPOYHOCTY Ha CXKaTue

M5 BO5 BO7 B0 B15 B20 B25

03 05 075 10 15 18 2,1

0,12 015 021 0,26 03 0,32 0,35

0,23 0,27 038 047 055 058 0,64

PacueTHble COMPOTUBNEHNS NMOUCTUPONBETOHA,
M0Ma, Ans NpeAenbHbIX COCTOSIHWIA NEPBOIA PYMMb
MpuW Knacce GeTOHa MO MPOYHOCTY Ha CKaThe
M5 BO5 BO75 B10 B15 B20 B25
0,25 0,35 055 0,75 1,05 1,4 1,75

0,07 0,09 012 015 018 0,20 0,23
0,14 016 022 0,28 0,32 035 040

15
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Ta6bnuua TI.3

16

Mapka nonMcTMponbecToHa no
cpefHein nnoTHOCTH

D250
D300
D350
D400
D450
D500
D600

HavasibHbli1 MOAyb YNpYrocT NOAUCTUPONIOETOHA
Mpu oXatm 1 pactskeHun E6 10~\ MMa, npu
Kracce G6eTOHa Mo NMPOYHOCTU Ha CXaTue

M5  BOS

035 0,45
0,40 0,50
0,50 0,60

- 0,70

BO75 B1,0
0,60 -
0,70 11
0,80 172
- 13

13
14
1,45
16

B15 B20 B25

16 -
17 19
18 21
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MPUNOXXEHWE [
(cnpaBoyHoe)
TennoTexHUYeCcKne rnokasarenu I'IO]'II/ICTVIpOI'I6eTOHa
Ta6nuuya A1

Koagppu-  PacueTHOe MaccoBoe  PacyeTHble KOSPMULIMEHTbI
WEHT  OTHOLLEHME Briarvi B
yaenoHas U MpW YCNOBMSIX SKCMyaTaLm
Mapka o A Tenno-  marepuane, %, npu

cpeaHeii Telg'o’geb“"' MpoBOA- \CTIOBUAX TeMnIonpoBOAHOCT,  maponpo-
M10THO.- ' HOCTW B akcryatauum BT/(m°C) HULLae-
™ (kr°C) CyXoMm MOCTb,
cocTos- mr/

hm, Bt/ A b A B (m 4 Ma)

(MC) (A, B)

150 1,06 0,055
200 1,06 0,065
250 1,06 0,075
300 1,06 0,085
350 1,06 0,095
400 1,06 0,105
450 1,06 0,115
500 1,06 0,125
550 1,06 0,135
600 1,06 0,145

0,057 0,060 0,135
0,070 0,075 0,120
0,085 0,09 0,110
0095 0,105 0,100
0110 0,120 0,090
0120 0,130 0,085
0,130 0,140 0,080
0140 0155 0,075
0155 0,175 0,070
0175 0,200 0,068

N N O N N N N N N N
0O 0 O O 0O O O O o

MpumeyaHne — Mpu NPUroTOB/IEHMM NOMIMCTUPONBETOHA MO CreLManbHO TeXHO-
NIOTU PacyeTHble 3HAYEHUS KOI(PULMEHTOB TENONPOBOAHOCTY, OMPEAeNSEMbIE OMbIT-
HbIM MyTEM, MOTYT 6bITb HIKE NPUBEAEHHbIX B TAGMNLIE.

MOHWKEHHbIE PACUETHbIE 3HAUEHMS KO3(ULIMEHTOB TEMIONPOBOAHOCTM YCTaHaB-
NIMBAIOT MO Pe3y/ibTaTam TEMNOTEXHUYECKMX UCTbITaHWIA, BbINOSHEHHBIX aKKPeaUTOBaH-
HbIMW "OCCTPOEM Poccuy MCMbITaTeNbHBIMK N1aGOPaTOPHSIMM.

MpUMeHEHVE NOHMKEHHBIX PacyeTHbIX 3HAYEHWIA KO3P(HMLIMEHTOB TEMNONPOBOA-
HOCTM [0MYyCKAeTCs MPX YC/IOBMM UX COTNAcoBaHKs ¢ pa3paboTUMKOM CTaHAapTa.
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MPUNOXXEHWE E

(06s3aTENLHOE)

MeToaunKka onpefeneHns noKasaTens XXecTKocTu
MONNCTUPONBETOHHBIX CMECei

YKecTKOCTb NOMMCTMPONBGETOHHBLIX CMeCel OLLEHMBAETCA MO BPEMEHU
pacTekaHus OT(POPMOBaHHOI0 06pasLa B |BYXrHe34HOM CTaHAapTHOMN (op-
Me KOHCTpYKuun BHUMxene3obeToHa (ans Ky6os ¢ pe6pom 100 mm) nog
BO3/eiCTBMEM BMOpaLMM O MOMEHTA JOCTVXKEHUSI BUGPMPYEMOIA CMECHIO
NPOTMBOMNONOXHOW TOPLEBOW CTEHKM (POPMBbI.

OnpefeneHve NpPou3BOAMTCA Ha CTaHZapPTHOW nabopaToOpHO BWO-
ponsolaske ¢ BEPTUKASIbHO HamnpaB/IeHHbIMW KOMebaHMAMU YacTOTOM
2900£100 MuH"1n amnnutygoi 0,5+£0,01 mm (TOCT 10181). ®opma Kpe-
NMUTCA K BUOPOMOLWAaAKe 3/1eKTPOMArHUTHLIM UK MEXaHUYECKUM Cro-
cobom.

McnbiTbiBaemasi oTo6paHHas npoba MnoAnMCTUPONOETOHHON CMecK
YKaAblBaeTCA B OfHY U3 [ABYX A4YeeK (POPMbl C 3arfiaxuBaHUem OTKpbI-
TOW MOBEPXHOCTN MacTepkoM. Bo m3bexaHue nonagaHus CMecu BO Bpe-
Mf yKnafKu BO BTOpOe rHe3fo ()opMbl OHO CBEPXY 3aKpbIBaeTCA MaacTu-
HOW.

[Mocne oKOHYaHWA YKNaAKKW pasfennTesisHas CTeHKa NogHMMaeTcsa U
n3BneKaeTcs u3 oopMbl. MNpn HeO6XOLMMOCTU 415 U3BNEYEHUS pa3fenu-
TeNIbHOW CTEHKWM HEeCKONbKO OCBOGOXAAKOTCS KpeneXHble 60NTbl ¢op-
Mbl. BkntoyaeTca BuMbponiowaska, v onpesensierca BpeMs SOCTUMXKEHNS
BMOPUPYEMOI CMECbIO MPOTUBOMOMOXHOM TOPLLEBOA CTEHKU (DOPM.

3amepeHHOe Bpems, YMHOXEHHOe Ha nepexofHblin KoahduuneHT 0,5,
NMPUHUMAETCA 3a CTaH4APTHbIN NokKasaTesb YA000yKNaabiBaeMoCcTh (PKeCT-
KOCTM) NONUCTMPONGeTOHHOM cmecn no TOCT 10181,
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MPUNOXXEHWUE XX
(obszaTenLHOE)

MeToauKa onpefeneHna nokasaTena paccnamBaeMocTy
I'IO]'II/ICTHDOI'I6€TOHHOI7I CMecu

MokasaTesib paccnavBaeMoCTI OLIEHNBAETCA MO pasHuLLE MeXAay MioT-
HOCTbHO YM/IOTHEHHON BMGpaUMeit NONUCTHPONIBGETOHHOW CMeCU B HU-
XXHeW 1 BepXHel 4acTax MepHOro umnvHapa o6bemom 5 .

OTo6paHHas nNpoba MONNCTUPONBETOHHON CMECK YKNaablBaeTcs B
npeABapuTe/ibHO B3BELUEHHbIN MeTaIIMYECKUA LUINHLPUYECKUIA COCYL,
no MOCT 10181.2 ¢ n3bbiTkoM. Cocyfl CO CMeCbi0 yCTaHaB/MBaeTCs U
3akpennseTca (3NeKTPOMarHUTHbIM WM MeXaHUYeCcKMM Crnocobom) Ha
BMOPOM/OLLAAKY C BEPTUKA/IbHO Hanpas/ieHHbIMU KonebaHuAMU YacTo-
TO 2900£100 mMuH™ n amnautygon 0,5+0,01 mm (TOCT 10181.1).

Cmecb B cocyfe Bnbpupyctcsa B TedeHne 15 c. IMocne aToro BepxHas
MOBEPXHOCTb CMECK B cOCyfie 3arnaxveaetca. Onpefensercs njioTHOCTb
YNAOTHEHHOW cmecu pw no MOCT 10181.2.

[anee n3 cocyga oTbmpaeTcs Ha NPOTUBEHb U B3BELLMBAETCA NMOPLUA
YNMIOTHEHHOW CMecy NPUMEPHO A0 MOM0BMHbI BbICOTbI cocya. 3aMepsi-
eTCa IMHENKOIN TONWMHA €10 0TO6paHHOM cmecu (CpeaHsst Mo YeTbl-
PEM W3MEPEHUSAM) W BbIYMC/IAETCA BbICOTa C0Si OCTABLUEWCA HUDKHER
4acTun cocyja.

Mo 3TUM [JaHHbIM PacCUMTbIBAETCA MJIOTHOCTb MOSIMCTUPONGETOH-
HOW CMECU B BEPXHEN PM M HUXKHEN pHMUACTAX cocyaa:

B _ 4MCM
Pou= h id4 (K.1)

HeM = 4<Mcm - MBem
P (51 - h) nd2)' 0OK.2)
rae obLlasa macca cMecu B cocyge, T;
4 CpefHsAs BbICOTa OTOGPAHHOrO C/os, CM;
d AVaMeTp cocyaa, CM;
H BbICOTa MEpPHOro cocyja, CM;
\ mMacca 0To6paHHO cMecu, T.
MokasaTtenb paccnanmsaemoctu, %, onpeaenserca no opmyne

PECM - pBCM top

. 0K.3)
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YOK 691(32+175) OKC 91.100.30 K13 OKCTY 5870

KntoyeBble ¢oBa: NOAUCTUPONGETOH, NMOMUCTUPON BCMEHEHHbIA FpaHy-
NIMPOBaHHbIA, GETOHHAs CMeCb, 9KOMOrMYeckass 6e30MacHOCTb, MoXap-
Hasi OMacHOCTb, OXPaHa OKPYXatoLLei cpefpl
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NMoNnMCrnPONBETOH
TexHnueckune ycnosus

MOCT P 51263-99

3aB. u3h. ota. J1.d. 3aBuAoHCKas
Pepaktop /.. Mecauesa

TexHunuyeckunii pegaktop J1A. [onosa
Koppektop M.E. La6anvHa

KomnbtoTepHaa BepcTka A.H. Kadwmesa

MopgnucaHo B nevatb 23.07.99. ®opmat 60x84*/16
Meyatb othceTHasd. Ycn.-ney. n. 14.
Tupaxx 500 3k3. 3aka3 Ne 1359.

YNy, 127238, Mocksa, AMATPOBCKOe L., 46, Kopn. 2, Ten. 482-42-94
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