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Paszngea 1. O01mue moJioskeHus

1.1 Hacrosmue Pexomenpamuu xk ['OCT 27006 pacmpocTpaHsioTcs Ha IOAO0D
coctaBoB OeToHHBIX cMmeceil mo ['OCT 7473, mpenHa3HayeHHBIX A WU3TOTOBJICHHS
COOpHBIX JK€JI€300€TOHHBIX H3JEIMM, U MOHOJMTHBIX OETOHHBIX U KEJIe300€TOHHBIX
KOHCTPYKUUH U3 TAKEIOTO U MEIKO3EPHUCTOTO OETOHA B COOTBETCTBUM C TPEOOBAHUSIMU
I'OCT 26633.

PexoMenaanmuy MoryTt ObITh UCHOJIB30BaHbl PU MOJ00PaX HOMUHAJIBHBIX COCTAaBOB
cyxux 0etoHHbIX cMecei o 'OCT 31357

1.2 IToxGop coctaBa 6eToOHA MPOU3BOAAT C MENIBIO MOJYYCHU OCTOHA B U3/ICIUSIX U
KOHCTPYKIHUSAX C TPOYHOCTHIO W JAPYTUMH HOPMHUPYEMBIMH TIOKAa3aTEIIMH KadecTBa,
YCTaHOBJICHHBIMU TOCYJapCTBEHHBIMU CTaHAAPTaMHU, TEXHUYECKHUMH YCIOBUSMU U
IPOEKTHOH TOKyMEHTalMEe! Ha 3TU U3/ENNs U KOHCTPYKIUH.

1.3 Tlombop HOMHHATBHOTO COCTaBa OETOHA MPOHM3BOAAT TPH OpraHU3AIUU
IPOU3BOJCTBA HOBBIX BHJOB H3AEIUH U KOHCTPYKLUMH, HU3MEHEHHMH HOPMHUPYEMBIX
nokasarejel uX KayecTBa MM HM3MEHEHUM CBONCTB OETOHHON CMeCH, TEXHOJOTUHU
MIPOM3BOJICTBA, MMOCTABIIMUKOB, BUAA WM MapOK MPUMEHIEMBIX MaTEPHAIIOB, a TAKXKe MPH
pa3paboTKe U epecMoTpe MPOU3BOICTBEHHBIX HOPM PacXo/ia MaTepUaoB.

1.4 OCHOBHBIMH BapbUPYEMBIMH TEXHOJIOTUYECKMMHU TMapaMeTpamu Mpu moadope
HOMHUHAJIBHOIO cOCTaBa O€TOHA JOJDKHBI OBITh: LIEMEHTHO-BOJHOE OTHOIICHHE, IOJIS
MeCKa B CMECH 3aIl0JIHUTENIEN U pacxo/] 100aBKH.

1.5 HomwuHanbHbli cOCTaB OETOHHOW CMECH pPACCUMUTHIBAIOT MO H3BECTHBIM
dbopMysiaM WM HOMOTpaMMaM, CBSI3BIBAIOLIMM Kaue€CTBO MPUMEHSEMbIX MaTEpUAJIOB C
3aJJaHHBIMA TEXHOJOTHYECKMMH CBOWCTBaMU OCTOHHBIX CMeceii U TpeOyeMbIMU
CTPOUTENbHO-TEXHOJOTHYECKIMH CBOWCTBAMU OETOHOB, MPUMEHUTEIBHO K YCIOBHSIM
MIPOU3BOJICTBA COOPHBIX U3JEINIA U MOHOJIUTHBIX KOHCTPYKIUH.

1.6 PabGoune cocTaBbl O€TOHA HAa3HAYAIOT MPU MEPEX0/ie HA HOBbI HOMHHAJIBHBIA COCTaB
WIM TpU TOCTYIJICHUH HOBBIX MapTUA MaTepUaloB TEX K€ BHUJIOB U MapoOK, KOTOpbIE
OPUHUMAIUCh TpPHU MOAOOpPE HOMHUHAIBHOIO COCTaBa, C YYETOM HX (DaKTUYECKOTO

KadycCTBa.



1.7 KoppektupoBanue pabOyux COCTAaBOB MPOMU3BOJAT IO  pe3yjbTaTam
OTEPAIMOHHOTO KOHTPOJISl KaueCTBa MaTEPUAlIOB AAaHHBIX MApTUN M MOJTYy4YaeMOW U3 HUX
OETOHHOM CMeCH, a TaKKe M0 Pe3yJibTaTaM MPUEMOYHOT0 KOHTPOJISI KauecTBa OETOHA.

1.8 IIpu mogbope cocTaBoB OETOHA, K KOTOPHIM KPOME TIPOYHOCTH MPETbSBISIIOTCS
JOTIOJIHUTENbHBIE TPEOOBaHMs (MOPO30CTOMKOCTD, BOJOHEIPOHUIIAEMOCTh, HCTUPAEMOCTh
U T. 1.), CIEIyeT Y4YUTHIBAaTh W3BECTHHIC 3aBUCHUMOCTH, CBS3BIBAIOIIME KadueCTBO
MaTepuagoB AJii OeTOHAa M TEXHOJIOTHIO €ro MPUTOTOBJICHHS CO CBOWCTBaMHU OETOHOB,
KOTOpblE HEo0XoauMo obecneunTh. B 3THX ciaywasx cocrtaB OeToHa, OTBEYarOUIUi
TpeOOBaHUSIM  3aJaHUsl 1O TPOYHOCTH, TMPOBEPSIIOT HA COOTBETCTBUE APYrUM
HOPMHPYEMBIM I[IOKa3aTessiM KadecTBa. EciM 3TO ycloBHE HE BBIIOJHAETCS, TO
PACCUUTHIBAIOT HOBBIM COCTaB C MCIIOJIH30BAHUEM PA3IMYHBIX TEXHOJIOTUYECKHUX MTPUEMOB,
00€ecreynBaIIMX MOJIy4eHue OETOHA CO BCEMU HOPMUPYEMbBIMHU MTOKa3aTEIsIMU KauyeCTBa.

1.9 Tlpu moxbope cocrtaBa OeTOHA, COOPHBIX OETOHHBIX M KEJIE300€TOHHBIX
U3JIeNUui, MOJBEpPraeMbIiX TEIUIOBOM o0paboTke mpu temmeparype no 100 °C, cnemyet
YUUTHIBATh, YTO JI1 OETOHOB ONMPEACIISIONIUME MTOKA3aTEIIMU MOTYT SIBISITHCS OTITYCKHAsI
U NepeAaToyHasi MPOYHOCTh, HA KOTOPBIE CIEAYET OCYIIECTBIATh MOJ00p cocTaBa OeTOHA.
[Ipu »TOoM (akTHueckass MPOYHOCTbH OETOHa B NPOEKTHOM (OOBIYHO 28-CyTOYHOM)
BO3pacTe MOXET MPEBBINIaTh TpeOyeMyro MpoYHOCTh, Ha3Havaemyto o 'OCT 18105, u
TeM OOJbIlle, YeM BBIIIE HOPMUPYEMBIE OTIMYCKHAs U MEepenaTovyHasi MPOYHOCTH, KOpOoUe
PEXKUM TEIUIOBOM 00paOOTKHU M HUKE aKTUBHOCTD LIEMEHTA MPHU MTPOTapUBaAHUM.

1.10 Tlombop cocraBa OeTOHa BBIMOJHSAETCS JabopaTopuel MPEANPUATHS-
M3TOTOBUTENISI OETOHHOM CMeCH WM JAPYrUMU  JabopaTropusiMi MO  3aJIaHHUIO,
YTBEPKICHHOMY TJIaBHBIM WHXEHEPOM MPEATIPUSITHSI-H3TOTOBUTEIIS.

1.11 PesynpTaThl mOA00Opa HOMHHAJIBHOIO COCTaBa OETOHA, OTBEYAIOIIETO
TpeOOBaHUSIM YTBEPXKIECHHOIO 3aJlaHusl, JOJKHBI ObITh 0)OPMIICHBI B JKypHaje moaodopa
cocTaBa O€TOHa W YTBEPXKICHBbI TJIABHBIM HWH)XCHEPOM MPEINPHUSITHS-U3TOTOBUTEIS.
PabGoune cocTaBbl TOMMUCHIBAIOTCS HAYaILHUKOM J1aOOpaTOpUU WM JPYTUM JIHIIOM,
OTBETCTBEHHBIM 3a MOJI00p cocTaBa OETOHA.

1.12 Tlpu manbpix oO0beMax WIM MaJOCEPUUHOM HEPETyJISIPHOM MPOU3BOICTBE
KOHCTPYKIIUH W3 MOHOJUTHOrO O€TOHa JOMyCKaeTCs MPUHUMATh OPUEHTHUPOBOYHBIE
COCTaBbl OETOHOB, MPHBEJEHHBIE B pazjeiiec 4, KOTOpble MOTYT CIYKUTh OCHOBOM TpHU
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Ha3HAaYeHUHU paboyero cocraBa OETOHA ¢ 00S3aTENLHON YKCIIEPUMEHTATBLHOM MPOBEPKOM U

KOPPEKTUPOBAHUEM YI000YKIIaIbIBAEMOCTH OETOHHON CMECH.



Pa3znen 2. 3aganue Ha moa0dop cocraBa 0eTOHA

2.1 3aganue Ha moAOOp cocTaBa OETOHA SBISIETCSI OCHOBHBIM JIOKYMEHTOM, B
KOTOpOM c(opMyIupoBaHbl BCe TPEOOBaHMS, NPEIBABIACMBbIE K HOPMHUPYEMBIM
TEXHOJIOTMYECKHUM ITOKa3aTeJIsIM OETOHHBIX cMecer 3amanHoro kadectsa o 'OCT 7473, a
TaKk)k€ BCE HOPMHUpYEMBIE IIOKa3aTelIn KadecTBa OCTOHAa COOPHBIX W3ACIUNA W/WIIH
MOHOJIUTHBIX KOHCTPYKIIMH, JIJI1 KOTOPBIX MpelHa3HaueHa M3roTaBiiMBaeMas OeTOHHas
CMECh.

2.2 3amanuwe Ha moaOOp coctaBa OetonHa 3amaHHOTO coctaBa mo ['OCT 7473 me
pa3pabaTbiBaeTcsi. Takue cocTaBbl OETOHHBIX CMECEH HW3rOTaBIMBAIOT IO paHee
MOCTaBJIIEMBbIM COCTaBaM Ha OCHOBAHUU JOTOBOPA MOCTABKHU C 3aKa3UHKOM.

2.3 3amanmme Ha TomOOp cocTaBa O€TOHA [OJDKHO OBITH pa3paboTaHO
TEXHOJIOTUYECKOW CIY>KO0M TpennpusiTus, HW3rOTaBIMBAIOIIET0O OETOHHYI0 CMECh;
YTBEPKIECHO TEXHUYECKUM PYKOBOIUTEIEM 3TOTO MPEANPUATHS U NP HEOOXOIUMOCTHU
COTJIaCOBAHO € 3aKa3YUKOM OETOHHOM CMECH.

2.3 3ananue Ha o00p cocTaBa OETOHA JOJIKHO COJEPIKATh:

- BCE HOPMUpPYEMBIE MMOKAa3aTeNIl KauecTBa OETOHA B COOTBETCTBUU C TPEOOBAHUSIMHU
CTaHIAPTOB, TEXHUYECKUX YCIOBUM U TMPOEKTHOW JIOKyMEHTAlMEeW Ha WU3ACHUS WU
KOHCTPYKIIUH, JJIsI KOTOPBIX MpeIHa3HauYeH O€TOH, B TOM YHUCJIE:

e Kjjacc OETOHAa MO TPOYHOCTH HA CXKATHUE€ U JPYrMe BHJbl HAMNPSHKEHHOTO
COCTOSIHUS, €CITU OHU HOPMUPYIOTCS;

® IPOEKTHBIN BO3PACT;

® OTITYCKHYIO TPOYHOCTH O€TOHA U3/,

® [IEPEIATOYHYIO MPOYHOCTh MPEAHANPSKEHHBIX U3ICTUH;

® IPOMEKYTOUYHYIO MPOYHOCTh OETOHA KOHCTPYKITUH;

® MapKku OETOHA MO MOPO30CTOHWKOCTH, BOJIOHEMPOHUIIAEMOCTH, UCTUPAEMOCTH U
JIPYTMM HOPMUPYEMBIM MOKa3aTeNIsIM KauecTBa, €CJIM OHU MPETyCMOTPEHBI B HOPMATUBHO-
TEXHUYECKOMN TOKYMEHTAIIUH;

- TpeOyemMble TEXHOJOTUYECKHE TIOKa3aTel KadecTBa OETOHHOW CMECH B

cootBeTcTBUM ¢ TpeboBanusiMu ['OCT 7473, noroBopoM Ha OCTABKY, B TOM YHUCJIE:



e MapKa O€TOHHOM CMecH 10 y1000yKIaIbIBAEMOCTH;

® PACCIanBaeMOCTh, BO3AYyXOCOIEPKAHUE U APYTHUE MTOKA3ATENH, TPETYCMOTPEHHBIE
B TEXHUYECKON JOKYMEHTALINU;

- TEXHOJIOTUYECKHUE YCIIOBHUSI IPOU3BOJCTBA B COOTBETCTBUU C JCHCTBYIOIIMMHU
HOPMATUBHO-TEXHUYECKUMH  JOKYMEHTAMHU  (T€XHOJOTMYECKHE  KapThl,  IPOEKT
IPOM3BOJICTBA pabOT U T. 11.), B TOM YHUCJIE:

® CPOKM U YCJIOBHUS TBEpACHUS O€TOHAa JI0 JOCTHXEHHUS MM HOPMHPYEMBIX
MOKa3aTeen KauecTBa, BKII0YAs PEKUMbI YCKOPEHUS TBEPICHHUS

® 0COOCHHOCTH  TEXHOJIOTHYECKOTO  Tmporecca (HEMeIeHHas  pacmanyOka,
JBYXCTauHHOE TBEPJICHHUE, TONOJHUTEIbHAS OTACIKA U T.11.);

® CI0COOBI ¥ PEKUMBI YIJIOTHEHUSI OETOHHOM CMECH B U3JICNIUSIX U KOHCTPYKITUSAX;

- XapaKTePUCTUKU BCEX MATEPUANIOB, UCIIOIb3YEMbIX JJISI PUTOTOBJICHUSI OETOHOB,
B TOM YMCJIC:

® BHU/JIbI IEMEHTOB, UX KJIACChI MJIM MApPKH, aKTUBHOCTH IIPHU MPOITAPUBAHNMY;

® BU/Ibl U XapaKTEPUCTUKH 3aMOJHUTENEH;

® BUJIbI U XapaKTEPUCTUKU 100ABOK;

® Ka4eCTBO BOJIbI,

- OrpaHWYCHHUS IO COCTaBy OETOHAa W KauyeCTBY MaTepHaJOB, MPEIyCMOTPEHHBIC
TEXHUYECKOUN JOKYMEHTALIUEH, B TOM YHCIIE:

e 10 BHJAM IIEMEHTA, 3aII0JIHUTEISA U JOOAaBOK;

® MUHUMAJbHBIM W MaKCHUMAJIbHBIA pAcCXOJ IIEMEHTA, 3allOJIHUTENICH, BOIBI W
n00aBOK;

® MaKCHMMaJlbHasi KPYITHOCTh 3alIOJIHUTENEH;

¢ MAaKCHUMAJIbHOC NJIN MUHHUMAJIBbHOC 3HAYCHNUC ICMCHTHO-BOAHOI'O OTHOIICHM .



Paznen 3. TpeOoBanus kK MaTepuajiam 1Jisi IPUTOTOBJICHUS 0eTOHA

3.1 Marepwuanbl, UCIOIb3yEeMble Ul HMPUTOTOBICHUS OCTOHHBIX CMECEeH, MOJKHBI
otrBeuats TpeboBanusiM ['OCT 7473, I'OCT 26633 u TpeOoBaHUIM TOCyIapCTBEHHBIX U
OTpAcIEeBBIX CTAaHAAPTOB M TEXHUYECKHUX YCIOBUI Ha 3TU MaTepHAIBL.

3.2 Jlo Havanma paboOTHI MO pacyeTy cocTaBa O0ETOHA W MPUTOTOBJICHUIO OMBITHBIX
3aMecoB HeOOXOAMMO MPOBECTU UCIIBITAHUS MAaTEPHAJIOB B COOTBETCTBUH CO CTaHAApTaMU
M TEXHUYECKUMHU YCIOBUSMHU C IENIbI0 ONpeAeNiCHHs IOoKazaTeleld HuX KaudecTBa,
HEOOXOIUMBIX JIJIs TATbHEHIIINX PacueToB U MOJA00POB.

[Ipr HECOOTBETCTBUHU OTAENBHBIX cOcTaBisitounx OeroHa TpeboBanusm ['OCT u
TY HeoO0XoaMMO OIIEHUTh WX KAaueCTBO HCIBITAHHMEM B OETOHAX M JaTh TEXHUKO-
HKOHOMUYECKOE OOOCHOBAaHME BO3MOXKHOCTU W IEIECOOOPA3HOCTH UX MPUMEHEHHS IS
NONy4eHUs OCTOHHBIX CMecel W OETOHOB CO BCEMH HOPMHPYEMBIMU MOKa3aTelsMH

Ka4dycCTBa.

3.3 BstKkymue MaTepuaJibl

B kauecTBe BSXKYIIMX MAaTepUaIOB JMJi MPUTOTOBIEHUS OETOHOB CIEAYeT
MPUMEHATh MOPTIAHALUEMEHT U €ro pa3HOBUAHOCTH, oTBedaromue tpedoBanusiM ['OCT
10178, TOCT 31108, TOCT P 55224, a takxke cyiab(paTOCTOMKHE M ITYLIIOJaHOBHIC
memeHTsl 1o 'OCT 22266.

Jlnst 6€TOHOB, MOABEPraeMbIX TEIIOBOM 00pabOTKe, CIelyeT NPUMEHATh LIEMEHTHI |

u |l rpymimbr 3¢ heKTUBHOCTH MpU MTPOTIAPHUBAHUH.
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Ta0Onuma 3.1

[TpoekTHEI PexomeHayemble Mapku (KJIACCHI) IIEMEHTA MTPH

ii kmacc 6eToHa TBEPJICHUN B HOPMAJTbHBIX YCIOBHUSIX HITH MPH TETJIOBOM
00paboTke
Mapxu Kiaccer

B7,5 300 22,5

B12,5 300 22,5

BI15 300 22,5

B20 400 32,5

B22,5 400 32,5

B25 400 32,5

B30 500 42,5

B35 500 42,5

B40 500 42,5

B45 600 52,5

B50 600 52,5

B55 600 52,5

3.4 3amoaHuTe M

B kauecTBe MEIKUX U KPYIHBIX 3aMOJIHUTENEH CIEAyeT NPUMEHSTh ECOK, IIEOCHb
U3 MPUPOJHOTO KaMHsl, TpaBUi U 1I€OEHb W3 IpaBus, YJIOBJIETBOPAIOIINE TPEOOBAHUSAM
I'OCT 8736-2014, TOCT 8267, u I'OCT 26633.

3.4.1 Menkue necku ¢ MoaysieM KpymHocty oT 1,5 1o 1,8 momyckaeTcsi mpUMEHSTh
B OeToHax kinacca 1o B15 BkimtounTenbHo. Mcnonb3oBaHue 3TUX MECKOB B O€TOHAX Kilacca
B15 nomyckaercs mipu TPOBEACHHHM WCHBITAHWM JTHX TMeckoB B Oetone. Ilpu
HECOOTBETCTBUU 3€PHOBOI0 COCTaBa MPUPOIHBIX MECKOB TPEOOBAHUSAM CTaHAAPTA CIAEAYET
MPUMEHSATh B KAa4€CTBE YKPYIHSAIOMICH 100aBKH K MEIKUM IECKaM WM OYeHb MEJIKUM
MecKkaM — MEeCOK M3 OTCEBOB JPOOJIEHUS MM KPYHHBIA MECOK, a K KPYMHOMY IECKy —
MEJIKAM I OYE€Hb MEJIKAM MECOK.

B cnyuyae oTCyTCTBHSI B PETMOHE MECTOPOXKIEHUIN Oojee KpYyHHBIX IECKOB U
BO3MOKHOCTH HCIOJIb30BaHUSl YKPYIHSIONIMX J100ABOK JOIMYCKAETCS MPUMEHATh B
OeroHax kiacca 70 B20 BKIIIOUMTENBHO OUEHb MEJKUE MECKU C MOAYJIEM KPYIMHOCTU OT
1,0 mo 1,5 ¢ comepxanuem 3epeH pazmepom Mmenee 0,16 mm 10 20% mno macce u
MBUICBUIHBIX U TTIMHUCTBIX YacTHI] — He Oosee 3% mo Macce npu MpOBEACHUH UCTIBITAHUN

[IECKOB B OETOHE.
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3.4.2 B kauecTBe KPYMHHBIX 3aIlOJHUTENCH i OETOHOB ClIEyeT IPUMEHSTh
nie0eHbp, medeHb U3 IpaBUs U IPaBU U3 MIOTHBIX TOpHBIX nopoa o ['OCT 8267, mebeHs
U3 OTCEBOB JAPOOJIeHHUS MIIOTHBIX TOpHBIX mopoa mo 'OCT 31424, mebeHp U3 JOMEHHBIX U
(beppocCIIaBHBIX MIJJAKOB YEPHOW METAJLTYPTUH M HUKEJIEBBIX M MEICTUIABIIBHBIX MIJIAKOB
nsetHoi Metayutypruu o 'OCT 5578, mebenp u3 ApobieHHOro 6eToHa U Kene300eToHa
o ['OCT 32495, me6ens u3 nuakoB TOLL mo 'OCT 26644.

KpynHbiii 3an0HATENs TPH MPUTOTOBICHUU OCTOHHON CMECH CIIEITyeT MPUMEHSTh
B BHJIE€ pa3leibHO J03upyeMbix ¢pakuuid. JlomyckaeTcss NpUMEHEHHE KPYIHOIO
3aMOJHUTENSI B BUJIE CMECH JABYX CMEXKHBIX (PPAKIUi COOTBETCTBYIOIMIUX TPeOOBAHUSIM,
MIPUBEJCHHBIM B Ta0. 3.2.

Tab6nuna 3.2 — ConeprkaHue OTACIbHBIX (GpaKIUi KPYITHOTO 3aIO0THUTENS B

cocTaBe OeToHa

HauGonbmast Copepxanue Qpakiuii B KpyIHOM 3alojJHuTeNne, %
KpPYITHOCTb ot 5(3) cB. 10 cB. 20 cB. 40 cB. 80
3aIIOJIHUTEIS, MM 1o 10 mMm 10 20 MM 10 40 MM 10 80 MM 1o 120 mm
10 100 - - - -
20 25-40 60—75 - - -
40 15-25 20-35 40-65 - -
80 10—-20 15-25 20-35 35-55 -
120 5-10 10-20 15-25 20-30 25-35
3.5 JlobaBkM

Jl71st perynupoBaHus ¥ yIydllleH!s CBOMCTB O€TOHHOM cMecH U O€TOHA HEOOXOUMO
npuMeHsATh xumuyeckue nodaBku no ['OCT 24211, ynosnerBopsiomue TpeOOBaHUSM
nevictByronmx CraHgapToB UM TeXHUYECKUX YCIOBUM Ha KaXIblii BUA J00aBOK,
pa3pabOTaHHBIX MPOU3BOIUTEIIEM.

JloGaBKM pPEKOMEHIIyeTCs BBOIUTH B OETOHBI JJIsi JOCTHKEHHUS CIICIYIOIINX
OCHOBHBIX LIEJIEH:

- TIOJIy4yeHUs] OETOHHBIX CMecel TpeOyeMbIX TEXHOJIOTHYECKHX CBOWCTB, B TOM
YUCJe CaMOYIUIOTHSIONIUXCS, OO0JaJaroluX BBICOKOM CTENEHbI)  OJHOPOJHOCTH,
CerperalMoHHON YCTOMYUBOCTH, COXPAHIEMOCTH TMOJBMKHOCTH, a TAKKe 00€CTICUCHUS MX

CIICIuaJIbHbBIX CBOMCTB (HaHpI/IMep, 3aIaHHOI'O BO3AYXOBOBJICUCHH:, IICPCKAYNBACMOCTHU U

ap.);
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- MOJIyYEHUsI BBICOKONPOYHBIX, HANPATAIOIINX, PACIIUPSIOIINUXCA, C YaCTUYHO
KOMITCHCHPOBAHHOM yCaJKOW OETOHOB, a Takke 00€CIeUeHUs MX CHCIHATbHBIX CBONCTB
(HanpuMep, YCKOpPEHUE WJIM 3aMEJUICHHE TEMIIOB CXBAThIBAHUSI U TBEPACHUS, CHUKEHUS
TETJIOBBIICTICHUS, 00ECIICUEHUS TTAaCCUBAIIMK ApMATYPHOU CTAIH | JIp.);

- UCIIOJIb30BAHUSI MECTHBIX JJOCTYIHBIX MaTE€PHUAJIOB, C JOMOJHUTEIbHOU MPOBEPKOI
X KayeCTBEHHBIX XApPAaKTEPUCTHUK, NIl MPOU3BOJACTBA CMeceil, OETOHOB C 3aJaHHBIMU
CBOVMCTBAMU U KAYECTBOM.

JloGaBku 1151 6ETOHOB MOKHO YCJIOBHO pa3/IeIUTh Ha TPU BUJIA:

- XMUMHYECKUE TO0OaBKH, MPEJICTABIISIONINE COOOM, CEeIMaIbHO CUHTE3UPOBAHHBIC
OpPraHUYeCKUe ¢ HEOPraHWYEeCKHEe MPOAYKThl TMOCTOSIHHOTO COCTaBa CO CTpPOro
HOPMUPOBAaHHBIMU CBOWCTBAaMH, BBOJMMBIE B CMECH B IPOIIECCE MX IMPUTOTOBJICHUS B
KoJIMuecTBe MeHee 5% MaccChl [IEMEHTA;

- MUHEpaJbHbIE JOOABKH, MPEJCTABISAIONME COO0M MUCIIEPCHBIM HEOPTaHUYECKHI
MaTtepuall MPUPOJHOrO WM TEXHOTEHHOTO ITPOUCXOXKICHUS, BBOAUMBIA B CMECH B
IIPOLECCE UX IPUTOTOBIICHHS B KOJIMUECTBE HE MeHEE 5% MacCChl LIEMEHTA;

- OpraHo-MUHEpaJIbHbIE MOJIU(PHUKATOPHI, MIPECTABIIAIOLINE co0oit
MOJIMKOMIIOHEHTHBIE MaTepHuajbl, BKIIOYAIOIIME B Ce0S CYNEpBOAOPEAYLMPYIOIMINE U
AKTUBHbIC MUHEPAJIbHbIC TOOABKH, BBOJSATCS B COCTAaBbl OCTOHHBIX CMECEH B KOJIMYECTBE
oT 5 10 25% macchl LieMeHTa.

XUMUYECKHE U MUHEpAJIbHbIe JO00ABKM W OpraHOMHUHEpaJIbHbIe MOAU(MUKATOPHI
TOJDKHBI cooTBeTCTBOBaTh TpeOboBanusaMm ['OCT 24211, 'OCT P 56592 u 'OCT P 56178,
a Takke TpeOOBaHUSM CTaHAAPTOB WJIM TEXHUYECKUX YCJIOBUM, MO KOTOPHIM OHH
BBIITYCKAIOTCS.

DddexTuBHOCTH  ACHCTBHS  J00aBOK  3aBHCUT  OT  HUX  XHMHYECKOTrO,
MHUHEPAJIOTMYECKOr0 M JUCIEPCHOTO COCTaBa, aKTMBHOCTH, MEXaHM3Ma JIEUCTBUSA, BUIA
MCIIOJIb3YEMbIX IIEMEHTA U 3aMOJIHUTENICH, TEXHOJIOTHH MPOU3BOJICTBA OETOHHBIX CMECEH,
BPEMEHU TPAHCTIOPTUPOBAHUS, OCOOCHHOCTEH BBIMYCKAEMBIX H3JIEJIUH W BO3BOJMUMBIX
KOHCTPYKITUH, TEXHOJIOTUU MPOU3BOJICTBA OCTOHHBIX PaOOT, YCIOBUN BBIACPKUBAHUS U
Ipyrux (haxTopos.

D¢ (DEeKTUBHOCTh MPUMEHEHHUS JOOABOK M MX ONTHUMAJBLHOE COJIEp)KaHUE B OETOHE
cleAyeT yCTaHABJIMBAThH OIBITHBIM ITyTEM B MPOIECCe Mo00pa COCTaRBa.
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[lepen HauasoM moadopa coctaBa OeToHA ¢ JOOABKaMM MPOU3BOIAT BHIOOD BHIA U
TUMa 100aBOK WMJIM UX KOMILIEKCa AJis o0ecreueHns TpeOyeMbIX XapaKTepUCTHUK CMECH U
OeToHa.

[IpumeHeHre KOHKPETHBIX BUIOB M THUIOB M00aBOK /JIsi MPOM3BOJACTBA OETOHOB
ocyiectBisieTcs Ha ocHoBaHuu TpedoBanuii ['OCT 26633 k GeToHaMm, npeHa3HAYECHHBIM
JUIA  Pa3MYHBIX BHUJIOB CTPOUTEIHCTBA, OCHOBHOTO U JIOTIOJHHUTENBHBIX 3(PQeKTOB
nevicteust 1o6aBok, npuseaeHHbIX B ['OCT 24211, TOCT P 56592, TOCT P 56178, a
TaK)Ke B TEXHUYCCKUX YCIOBUSX, IT0 KOTOPBIM OHHU BBIITYCKAIOTCSI.

[Toxbop coctaBa 6eTOHA C KOHKPETHBIMU JOOABKAMU HAYWHACTCS C OINPEACIICHUS
COOTHOIICHHS MEXAY IIEMEHTOM M J00aBKOH, KOTOPOE OOBIYHO BBIPAXKAETCS JO3HPOBKOM
N00aBKM U YKa3bIBA€TCS B MPOLIEHTHOM COJEp’KaHUU J100aBKM OT MacChl IIEMEHTA.
Jlo3upoBKa 100aBKHU Ha3HAYAETCSI C YUETOM TPEOOBaHUI K CBOMCTBAM CMeCH U OETOHa.

OnTtumanbpHasi JO3UPOBKAa JO0AaBKM WJIM KOMIUIEKCa J00aBOK OIpenesnsercs
OMBITHBIM TyTEM Ha OCHOBAaHUM OKCIIEPUMEHTAIBHBIX JIaHHBIX O XapaKTepUCTHKaX
O0eToHHOM cMmecu W OeToHa. JIJst 3TOro B CYIIECTBYIOIIMM WJIM NMOAOOpPaHHBIA COCTaB
6eToHa 0e3 100aBOK BBOJUTCS J100aBKa MJIM KOMILUIEKC J00ABOK B PA3IMYHBIX JI03UPOBKAX
(oT Tpex [0 mATH) B TpHEIaxX PEKOMEHAYEMOTro AHama3oHa, KOTOPBI MPHUBOIUTCS B
CTaHAApTaX WIA TEXHUYECKUX YCIOBHSAX, IO KOTOPBIM BBITYCKAOTCS KOHKpETHAs
nmo0aBKa.

[Tpu wucmonb30BaHUM OAHOW JO0ABKM, HA OCHOBAaHHH TOJTYYCHHBIX PE3YJIbTATOB
CTPOSIT 3aBUCUMOCTH W3MEHEHUS XapaKTepUCTUK OETOHHBIX cMmece M OeToHa OT
JO3UPOBKUA J00AaBKM W BBIOUPAIOT €€ ONTUMAIbHYIO JO3HPOBKY — MHUHUMAIbHOE
KOJIMYECTBO J100AaBKH, TPU KOTOPOM OOECIIEUYMBAIOTCS BCE 3aJaHHBIE XapAKTEPUCTHKU
OCTOHHBIX cMecell u OeToHa.

[Ipy wcmonbp30BaHMM KOMIUIEKCA W3 HECKOJIBKHX J00aBOK, Ha OCHOBaHHUH
MOJIYYCHHBIX PE3yJbTATOB CTPOSAT TUIOCKHE WM OOBEMHBIE HOMOTPAMMBI HM3MEHEHUS
XapaKTEPUCTUK OETOHHBIX CMecei W OETOHa OT JIO3UPOBOK JO0ABOK M BHIOMPAIOT HX
ONTUMAJIbHOE COOTHOIIIEHUE.

OmnpenensTb ONTUMAIbHYIO J03UPOBKY J00ABOK CIIEAYET ONpPeNessaTh 10 METOIUKE

I'OCT 30459.
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OnTumanbHas AO03UPOBKaA ,Z[O68.BOK YTOUHACTCA IIpU HW3MCHCHHMHM KadCCTBa

HCIIOJIb3YEMBIX MaTepUAJIOB JJI IPOU3BOJCTBA OETOHHBIX CMECEH.

3.6 Bojaa 3aTtBopeHust

Boja 3aTBOpeHus 6€TOHHOW CMECH JOJDKHA COOTBETCTBOBaTh TpedoBaHusM ['OCT

23732.
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Pa3nen 4. Pacuer 1 moadop cocraBa TAKeJI0ro 0eToHa 1Jisi

MOHOJIMTHBIX KOHCTPYKUMH U COOPYKEHUM

1loo6op cocmasa msaxcenoeo bemona, meepoeroujeco 8 HOPMAIbHLIX YCI0BUSIX.

B coorBerctBum ¢ T['OCT 25192 macrosimii  pasnen  Pexomenpanuit
pactpoCTpaHsieTCss Ha TsDKENble KOHCTPYKIIMOHHBIE IIEMEHTHbIE OETOHBI IIJIOTHOM
CTPYKTYPBI, Ha TUIOTHBIX 3allOJHUTENSIX, TBEPACIOUIUE B HOPMAJIbHBIX YCIOBUSX.

B cooTBercTBUM € 3ajaHMEM Ha MOAOOp cocTaBa OeToHa, K OETOHY MOTYT OBITh
peabABICHBI TPEOOBAHUS:

- 110 IPYTUM HOPMHUPYEMBIM MOKa3aTeNsIM KayecTBa OeToHa (KpoMe MPOYHOCTH) IO
I'OCT 4.212 (B T. 4. 1O MapkaM MOPO30CTOHKOCTH, BOJOHEIPOHUIIAEMOCTH,
HCTUPAEMOCTH);

- 110 TEXHOJIOTUYECKUM XapaKTEPUCTUKAM OETOHHOW CMECH;

- [10 OTPaHUYECHUSAM COCTaBa O€TOHA U MPUMEHSEMbIX MaTEPUAJIOB.

Bb160op MaTepuanos, UCMONb3yEMBIX IIPU MOJ00pPE cocTaBa OETOHA U ONpPECICHHE
UX TOKa3aTejled KayecTBa, NPOU3BOAIAT MO paszgenam 1, 2 u 3 HacTosmmx
«PexoMennamuii.

[Ipouecc noadbopa coctaBa O€TOHA COCTOUT U3 CIEYIOUIUX 3TAIOB:

sTan 1 — TeOpEeTUUECKUi pacueT cocTaBa OETOHHOM CMECH;

3Tan 2 — OKCHEPUMEHTAIbHBIA MOAOOP W KOPPEKTUPOBAHME HOPMUPYEMBIX
TEXHOJOTHYSCKHUX MOKa3aTeJIeH KauecTBa OCTOHHOM CMECH;

3Tan 3 — AKCIIEPUMEHTaIbHAs MTPOBEPKA COOTBETCTBUS HAYAJIbHOIO HOMHHAJIBHOIO
coctaBa 0eToHa TpeOyeMoil MPOYHOCTH;

3Tamn 4 — MpoBepKa U KOPPEKTUPOBAHUE HAYATBHOIO HOMUHAJILHOTO COCTaBa O€ToHa
Ha €ro COOTBETCTBUE BCEM JAPYIMM HOPMHUPYEMBIM MTOKA3aTENSIM KauecTBa OETOHA;

ATan 5 — Ha3HAYEHUE U KOPPEKTUPOBaHUE PabOYMX COCTABOB OETOHA;

sTan 6 — NpoBEpKa U KOPPEKTUPOBAHHE TEXHOJOTMYECKHUX MOKa3aTejed KayecTBa

OCTOHHOM cMecH pabourX COCTABOB Ha MPOU3BOCTBE.
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4.1 Teoperuyeckuii pacuer coctaBa 0€TOHHOM CMeCH.

4.1.1 Tlo ¢opmyne (1) wnu mo puc. 4.1 Ha3HAUAIOT IEMEHTHO-BOJAHOE OTHOIICHUE
(IVB), opueHTHpOBOYHO oOecIeurBaroiiee TpeOyeMyro CpeaHIO MPOYHOCTh Kiacca
O0eToHa B MPOEKTHOM Bo3pacte (28 cytok). [lpu mnpoBeaeHuM MOAOOPOB CPEIHIOIO
MPOYHOCTH KJIacca Ha3HAYalOT PaBHOM MPOYHOCTH OeTOHA mpu Kodh(UIIMEeHTEe Bapualuu
V; = 13,5%. Hanpumep, ecnu B 3alaHnu MpOeKTHBIN kiacc O6erona B30, To B moabopax

COCTAaBOB MPUHUMAIOT CPEIHIO0 TTPoYHOCTh OeToHa 40,0 MIla.

[Ipumeuanus

1 B cnywasx, kKorja M3BECTHa S3KCIEPHUMEHTAJIbHO YCTAHOBJIEHHAs 3aBHCUMOCTh (IPOYHOCTH
0eToHa OT IIEMEHTHO-BOJHOTO OTHOIIEHUS) Ui JAHHOTO LieMeHTa, 3HaueHue LI/B mis Hopmupyemoit
CpelIHEeH MPOYHOCTH OETOHA, MPUHUMAIOT 10 ATOU 3aBUCUMOCTH.

2 JIns peryisipHO MCIIOJIb3YEMbIX LIEMEHTOB PEKOMEHAYETCS CTPOUTh yKa3aHHbIE 3aBUCUMOCTH C

LCJIBKO HAKOIICHHM U HMCIIOJIb30BAaHUA CTATUCTUYCCKUX NJAaHHBIX, IIOBBIIIAOINNX TOYHOCTS IIPOrHO3a:

R® -0,06-R” +13
0,24-R?” +13

(1 1B) = (1)

rae (LI/B) - meMeHTHO-BOAHOE OTHOILIEHHE, oOecleurBaroniee TpeOyeMmyr MpPOYHOCTb

OeToHa;

R _ IPOYHOCTh (aKTUBHOCTBH) LIEMEHTA, IMPUHHMAaeMas PaBHOM ITOKAa3aTeNIo KJacca,
Ml]a;

R — tTpeGyemas cpemHsii MPOYHOCTh KIIACCA OETOHA HOPMATBHOTO TBEPACHHUS B

Bo3pacte 28 cyrtok, Mlla.
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Pucynok 4.1 — 3aBUCUMOCTb POYHOCTH O€TOHA yepe3 28 CyTOK HOPMaIbHOTO
TBepaeHUs oT LI/B oTHOmEHUS 1 Kiacca mpoyHoCcTH nmeMenTa; 1 — mement [IEM 22.5; 2 —

nement LIEM 32.,5; 3 — uement LIEM 42,5; 4 — nement LIEM 52,5

4.1.2 OpueHTHPOBOYHBIA PACXOJ BOMABI IJIS pacdyeTra ¥ MmoAdOopa HOMHHAIBLHOTO

HayaJbHOTO COCTaBa MPUHUMAIOT 10 Tabd.4.1.
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Tabnuna 4.1 — BogonotpeOHOCTh OETOHHOM CMeCH, /M

Y 1060yK1anpIBaeMOCTh bes C Bomopeny- C cymepBomope-
K, c; OK, cm 00aBOK, [IAPYIOIICH IYIAPYIOIICH
M J00aBKOI 10 J00aBKOH 10
I'OCT 24211, TOCT 24211, w/m®
M
K4 (31-50) 135 - -
K3 (21-30) 145 — —
K2 (10-20) 155 145 130
XK1 (5-10) 170 160 145
I11 (1-4) 185 165 150
I12 (5-9) 205 185 165
I13 (10—-15) 215 200 170
14 (16—20) 230 210 185
I15 (21~25) 240 215 190
[Ipumeuanus

1 3navenus B Tabn. 3 momydeHsl npu npumeHeHun ¢pakmuu mebHs 5(3)—20 mwm. [Ipu npumeHennn
mebHs ¢pakmun 5(3)—10 MM pacxon Boasl yBenunumBaercst Ha 10—15 TV IpU MPUMEHEHUU IEOHS
dpakuu 5—40 MM pacxo Boabl yMeHbInaercs Ha 10—15 M,

2 BonmonotpeOHOCTh OETOHHOW CMeCH C BOJOPEAYLHUPYIOUUMU/IUIACTUDUIUPYIOIUMHU J00aBKaMH
orpezieNieHa Mpy NPUMEHEHUH TIecKa ¢ MoAyJeM kpymnHoctu 2,0.

3 IlpumepHBbIii 00beM BOBJICUCHHOTO BO3yXa 0€3 BO3AYXOBOBIEKAIOMIMX J00AaBOK B 3aBUCHMOCTH OT
MaKCUMaJIbHOU KPYIHOCTH 3amosHuTenci ot 1% (dp. 5—40 mm) 10 3% (dp. 5(3)—10 mm).

4  WsroroBrneHue OCETOHHBIX cMecedl Mapok mo mnoaBwxkHoctu [I3, T4 w TII5, ©Oe3

BOJOPENYIHUPYIOMIMX/TIACTUPUIMPYIOMIUX 100aBOK HE PEKOMEH TYETCA.

4.1.3 Pacxon uemenra I, xr, Ha 1 M® B HaYaIbHOM COCTaBe GETOHHON CMeCH
PacCUYHUTHIBAIOT O (hopmyrie
L,=0IB-B, (2)
rae [{/B — 11eMeHTHO-BOJHOE OTHOIIICHHE, onpeiesienHoe no 1. 4.1.1; B — pacxo/ BOJbI, I,
MPUHATHIN 110 1. 4.1.2.
4.1.4 AOGcomoTHBIA 00BEM 3aMOJHUTEINEH, V,, J1, pacCUUThIBAETCS 110 hopMmyJie
V, =1000-B/p, — 1]/ p,, (3)
TJI€ P, — UICTUHHAS TUIOTHOCTH IIEMEHTA, KI/J; p, — INIOTHOCTH BOJIbI, MPUHUMAaEeMasi PaBHOM
ps = 1 xr/m.
4.1.5 KonmuecTBO MEJIKOTO 3aMoIHUTENS (TTecKa) paCCUUTHIBAIOT MO (hopmyJie

(4)

sza'r.prﬂ
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3. .
rae I1 — pacxox mecka, Kr/M°; I — J0JIs TIeCKa B CMECH 3allONHHUTENEH; p, — UCTHHHAS
IJIOTHOCTD 3€pPEH MeckKa, Kr/.

Jlomo mecka B Ha4YaJbHOM COCTaBE B 3aBHCHMOCTH OT pacxoia I[EMEHTa U

HanOOJIBIIEH KPYIMTHOCTH 3aMOTHUTENS MPUHUMAIOT 110 Tad. 4.2.

Tabnuma 4.2 — Jloist mecka B CMECH 3aIllOJIHUTEISH

Pacxon 1iemenTa, Hawnbonpmas kpymHOCTh MEeOHs, MM
Kr/M° 10 20 40
200 0,54 0,51 0,48
300 0,51 0,48 0,45
400 0,48 0,45 0,42
500 0,45 0,42 0,39

HpI/IMe‘IaHI/Ie: IIpHU MCIIOJIb30BAaHHMM I'paBU I0JIA IIECKa I' YMCHBIIIACTCA HaA
0,03.

4.1.6 KonnuecTBO KpyMHOTO 3aMOJIHUTENSI PACCUUTHIBAIOT 1O (hopmyJie

=V, -1-r)-p,, (5)
3.
rae I — pacxox KpynHOro 3amoOJHUTEN, KI/M”; py, — CPEAHAs IJIOTHOCTh 3€peH LIeOHs,
KI/J1.
3
OnTuMaibHOE KOJUYECTBO J00aBOK, BBOJMMBIX B OeToHHYIO cMmech (I, kr/m°),

onpeneistot o I'OCT 30459.

4.2 JKcHepUMEHTAJBbHBIA NOA0OP M KOPPEKTHPOBKA HOPMHPYEMBbIX

TEeXHOJIOTMYECKHX MoKa3aTeJed KayecTBa 0eTOHHOM CMECH.

4.2.1 HavaneHblii HOMHHAIBHBIN cocTaB 6etona (LI, B, I1, 111, /I), paccunTaHHbBIN 11O

mrn.  4.1.1-4.1.7, nmnpoBepsArOT Ha  ONBITHOM 3aMece C ILEJIbI0  YTOYHCHUS
yI000YKIIaIbIBAEMOCTH OCTOHHOW cMecH. [[1s1 3TOro M3roTaBIMBAIOT OIBITHBIA 3aMeC U
OTIPENIENIAIOT  ya00oyKiIaapiBaeMocTh OeronHoi cmecu 1o ['OCT 10181. Ecam
ya000yKJIaIbIBAeMOCTh ONBITHOTO 3amMeca HE COOTBETCTBYET 3aJIaHHOM, TO TPOU3BOIAT
KOPPEKTUPOBKY HAuYaJbHOTO HOMHHAJIBHOTO cocTaBa OeToHa. IIpm 3TOM MOBEIIICHHE
OCaJIKM KOHYCa WJIM CHUXEHHE J>KECTKOCTH OCTOHHOW CMECH JIOCTHUTAIOT 3a CUeT
nobaBjeHUE B MPOOHBIM 3aMec BOJbI, a CHI)KEHHE OCAJIKM KOHYCa WJIM TOBBIIICHUE
KECTKOCTH JIOCTUTAIOT 3a cYeT J00aBieHUs B NPOOHBIM 3amec 3amojHuTened (B

COOTHOIIICHUH, PABHOM T).
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[Ipy KOpPpEKTUPOBAHMM YJIOOOYKIAIbIBAEMOCTH HAYaJbHOTO HOMHHAJIBHOTO
COCTaBa JOIMYyCKAETCs TOJIBKO PAa30BOE BBEACHHE B MPOOHBIN 3aMec BOABI WK Tiecka. Ecimu
pa3oBO€  BBEJICHHME  YKa3aHHBIX KOMIIOHEHTOB HE NPUBOAUT K  Tpebyemoi
yI000YKIIaIbIBAEMOCTH, TO CKOPPEKTUPOBAHHBIN TIPOOHBINA 3aMEC CJICTyEeT MTOBTOPHUTH.

PexomeHmyeMoe KOJIMYECTBO JHOOABIECHHBIX KOMIIOHEHTOB OETOHHOW CMeEcHu
cocTtasisieT: Boga — 5-10 JI/MS; 3aloJHUTEIN — 2-4% HadaabHOI0 COCTaBa.

Ecnu BBIMOTHEHHOE KOPPEKTHPOBAHWE HE TMO3BOJWJIO TOJYYUTh 3aJaHHYIO
y100OYKIIabIBAEMOCTh OETOHHOM CMecCH, TO 3aMec CleayeT TOBTOPUTh, YJIBOUB
J03UPOBKY JT00ABIISIEMOTO KOMIIOHEHTA.

Y 1000yKIaabIBa€MOCTh  OETOHHOW CMECH COOTBETCTBYET 3a/JaHHOM, €clu
(dakTHUeckas ocajika KOHyca WM >KeCTKOCTh HaXOJATCA B IMpejeliax 3aJaHHOM MapKH IO
yA000YKJIaIbIBA€MOCTH.

4.2.2 B mnopoOpaHHOM MO yA0OOYKJIaJbIBAEMOCTH HayalbHOM COCTaBe O€TOHa
buUKCUPYIOT GaKTHUECKUI pacxoa MaTepuanoB Ha 3aMeC (Jy, Ou Ouy Jer ), KT, UX OOIIYIO
cyMMy (29 = gyt On + O + §s + J,), KT, ¥ ONIPEIEISAIOT CPEIHIOI IIOTHOCTh OCTOHHOM
CMECH Py, KT/M°, 10 TOCT 10181.

DaKTHYeCKHiT pacxof MAaTepHatoB, Kr/M°, B IOZOOPAHHOM HAYaIbHOM

HOMHUHAJIBHOM COCTaBE OETOHHOW CMECH ONPENENSAIOT 10 (hopMyIam:

_pCM .
1 =5y 9 (6)
_ Pou
=5y 9 (7)
P.,
— o, , 8
uj sq d, (8)
P
B — cm . .
s % (9)

4.3 JkcnepuMeHTAJbHAsi TNMPOBEPKAa  COOTBETCTBUSI  HAYAJBLHOIO

HOMHUHAJILHOI'0 COCTABAa 0eTOHA TPeOyeMOM NMPOYHOCTH.
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4.3.1 U3 BBIOpaHHOTO HA4YaJbHOI'O COCTaBa C 3aJaHHON YJA000YKJIAIbIBAEMOCTHIO
OCTOHHON CMECH M3TOTaBIMBAIOT KOHTPOJIBHBIE OOPA3Ibl I OMPENCTICHUs MPOYHOCTH
0eToHa B MPOEKTHOM U MPOMEKYTOYHOM BO3pPACTaX.

4.3.2 OTHOBPEMEHHO C HAYaJbHBIM COCTaBOM H3TOTABIMBAIOT JIOMOJHUTCIHHBIC
COCTAaBhI.

JlonomHUTENbHBIE COCTAaBbl OETOHA pPAaCCUMTHIBAIOT, H3MEHsAA 3HaueHue [[/B,
MPUHATOE B Ha4aJlbHOM cocTtase no 1. 4.2.1. Ha +(0,3+0,5) u npunumas 3nauenue B u 1]
N0 HavyaJbHOMY cocTaBy 1o 1. 4.2.1. 3HaueHue [/ yBeIMYMBAIOT WJIM yYMEHBIIAIOT Ha
BEIIMYMHY YMEHBIIICHUS WM YBEJINUCHUS 3HAYCHUS [].

4.3.3 W3 HauanpHOTO HOMHHAIBHOTO COCTaBa, M3TOTABIUBAIOT CIICIIHAIBHBIC CEPUU
KOHTPOJIBHBIX O0pPa3oB IS OINPEACIICHUS M OLEHKH COOTBETCTBHS OETOHA JpPyrum
HOPMHPYEMBIM B 33JJaHUN Ha TTOI00p COCTaBa MOKa3aTeNIsIM KadeCcTRa.

B cnyuae, ecnu 3amaHHbBIe MapKyd O BOJOHETIPOHUIIAEMOCTH U MOPO30CTOMKOCTH
TpeOytoT Oojiee BBHICOKMU Kiacc OeToHa 1o npodHocTu (cM. I[lpunoxkenue), mo m.4.1.1
pacCuMThIBAIOT COCTaB OeToHa Ha Oo0Jee  BBICOKYIO  CPEIHIOD  IPOYHOCTb,
00ecreunBaIIyl0 yKa3aHHbIe B 3aJaHUM Ha MOJ00p TpeOOBaHUS, U HM3rOTABIUBAIOT
CHeIMaIbHBIE CEpUH KOHTPOJBHBIX 00pa3IoB JJIsi ONPEACIICHUS M OICHKH COOTBETCTBUS
PaCcCYMTAaHHOTO HOMHUHAJIBLHOTO COCTaBa IPYTUM MOKa3aTeIIsIM KadeCcTRa.

4.3.4 Tlo pesynbraram  ONpeAeNieHHWs  TPOYHOCTH  OETOHa  HA4YaJIbHOTO
HOMHUHAJIBHOTO W JOTIOJHUTEIBHBIX COCTABOB CTPOSAT 0a30BbIE 3aBHCHMOCTH MPOYHOCTH
ocetoHa B 3-, /- u 28-cyrounoMm Bo3pacte oT II/B orHomenus. [Io 3TuM 3aBUCHMOCTSIM
onpenenstor 3HadeHue [I/B orTHomenus, obOecrneuMBaroliee MoiaydyeHue OeToHa ¢
3aJIaHHBIMHU TTPOMEKYTOYHOH M MPOEKTHON TPOYHOCTSIMHU.

4,35 Ilo tpeOyemoii cpemHeW MPOYHOCTH Kiacca, yKa3aHHOTO B 3aJaHUM Ha
nogoop, omnpexaensiercs [I/B  oTHolIeHWME W  paccUUTHIBAeTCsl COCTaB  O€TOHA,
o0ecreunBaroNIMi 3aJaHHYI0 MPOEKTHYIO MMPOYHOCTH B 28-CyTOUYHOM BO3pacTe.

B 3aBucuMOCTH OT TEXHOJOTMU CTPOUTEIHLCTBA U BPEMEHH HArpy>KCHHUS
KOHCTPYKIIMM B TMpoekTe mnpousBoicTtBa pador (IIIIP) Ha3nauaercss BeauyuHa
pacnay004HON TPOYHOCTH B MPOIEHTaX TPEOyeMOl CpeTHEH MPOYHOCTH Kilacca.

Ecniu LI/B oTHomieHue, Ha3HaueHHOE nJisi oOecreyeHus: TpeOyemoil MpPOYHOCTH
kinacca, MmeHee LI/B oTHouieHus, HEOOXOAUMOTO, sl MOJYYEHUS TMPOMEKYTOYHOU
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MPOYHOCTH OETOHA B OMpPEACIIEHHOM BO3pacTe, TO MPOU3BOIUTCS pacdeT HOBOTO COCTaBa
oeTona ¢ 60'mpmmM L1/B oTHOIMEHHEM.

4.3.6 Ha ocHOBaHMM TMOCTPOEHHBIX 0a30BBIX 3aBUCHUMOCTEH M B Mpejenax
MOJIYYCHHBIX MPOYHOCTEH BO3MOXKEH pacyeT HE TOJIHKO OJHOTO HOMHHAJIBHOTO COCTaBa,
HO W TIPOM3BOJICTBEHHBIX HOPM pacxoja COCTABIISIONIMX OETOHa, O0ECIEeYHBAIOIIETO
MPOCKTHBIC TPEOOBAHMUS IO IPOYHOCTHU B 28-CYyTOYHOM Bo3pacTe (CM. mpumep, puc. 4.2).

IIpumep. B TexHmyeckoMm 3amaHuM CKa3aHO, YTO HEOOXOAWMO TOJYYHUTHh OETOH
Kjacca 1o MPOYHOCTH Ha cxkaTtue B25 (cpemuss mpounocts 32,7 MIla mpu V = 13,5%)
W10 F,200 u nogBmwxkHOCTRIO [14, ipH HCIIONB30BaHNHU CIACAYIOMNX MAaTEPHAIIOB:

- nement: [IEM 142,5, p, = 3,1 kr/m;
- mecok: M =2,2, p, = 2,65 Kr/m;
- meoenb: ¢p. 5(3) 20 mm, py, = 2,63 Kr/m;
- no0aBKa:
e cynepBogopenyupyroias ¢ pacxogom 0,6 1 Ha 100 kr nemenTa;

e BO3ayXxOBOBIeKatomas — 1,5 kr 2% pactBopa Ha 1 M GeToHa.

PaccunthiBaeTcs HauyaabHBIH HOMHUHAJIBHBIA cocTaB 1o dopmyram 1-9 wu
JOITOJIHUTEIIHHO €Il ABa cocTaBa ¢ u3MeHeHneM LI/B orHomenns +0,3.

I[To puc. 4.1 wnu o gopmyine (1) onpenensiercs LI/B oTHomEHUE:!

/B = 1,86

Pacxon Boaw! (B, 1) a1t pacdyeta u nmojgdopa coctaBa 0€TOHA Ha3HAYAIKOT MO TaOI.

4.1.
B =185
Pacxonx mementa (I, KF/M3) B HAuaJlbHOM COCTaBe OETOHA PacCUUTHIBAIOT TIO

dbopmyste (2):
1] =1,86-185=344

AbcomoTHbIH 00beM 3amonuuTeneit (V,, 1) paccuntbiBaetes 1o popmyie (3):
V, =1000-185/1-344/31=704
Jlonst mecka B cMecH 3amojHUTENed Mo abCONMIOTHOMY OOBEMy; Ha3HadaeTcsl C

Y4E€TOM pacxojia IIeMeHTa U KPYITHOCTH 3aMOTHUTENS 110 Tabi. 4.2.
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[To Ta01.4.2:
r=0,47

3 :
KonuuectBo Menkoro 3anonuutens (I1, kr/m”) paccuntbiBaetcs o dhopmyiie (4):

I1=704-0,47-2,65=871

3 :
KonuuecTBo kpymnHoro 3amonuautes (L, kr/m”) paccunteiBaroT mo dopmyiie (5):

11]=704-(1-0,47)-2,63=987

Pacxox no6asku (I, 1/m°):

344
=——-0,6=2,06
A 100

HauaneHblii coctaB O6eToHa, paccuutandbii mo nm. 4.1.1-4.1.7 (11, B, I1, I, JT),
MIPOBEPSIOT HA ONBITHOM 3aMece C IEJbI0 ONpPEACNICHUS yA000YKIAIbIBAEMOCTH M €€
COOTBETCTBHS TpeOOBaHUAM, YyKa3aHHBIM B TexHudyeckoMm 3amaHud. JlJiss 3TOro
M3rOTAaBIIMBAIOT 3aMeC U onpenesitoT noaBkHOCTh 1o ['OCT 10181.

VY 1060yKI1aIbIBAEMOCTh COOTBETCTBYET 3aJaHHOM.

B HayaJbHOM COCTaBe 0eToHa, obecreunBaroIemM 3a/IaHHYIO0

yA000YKJIaIbIBAEMOCTh, PUKCUPYIOT pacxoj MaTepuaioB Ha 3amec (10 m):

gy = 3,44 xr;
0. = 8,71 kr;
Ow = 9,87 k3
0, = 1,85 kr;
g, = 0,0206 xr;
>'g = 23,89 kr.

dakTrueckas MmJIOTHOCT, OETOHHON CMECH:
_ 3
Pen = 2370 KT/M".
. 3
dakTuueckuii pacxon marepuanoB (Kr/M°) B MOZOOPaHHOM HAdaabHOM COCTaBE

OETOHHOM cMecH paccuuThiBaeM o gpopmynam 6-9:

23,89
23,89
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2370

=227 19,87 =979;
M= 2389
B=2310 1 65-184
23,89
2370

=———>--0,0206 = 2,05;
o 23,89

LI/B = 342/184 = 1,86

B BUAY OTCYTCTBUS B OIIBITHOM 3aMCCC BOJO- M PACTBOPOOTHACIICHHUA, a TaAKIKC

HOHY‘I@HHOﬁ HCO6XO,Z[I/IMOI>’I IMOABMKHOCTH, KOPPCKTHPOBAHUC COCTaBa IIO paSJII/I‘{HOﬁ

JI0JI1 TIECKA HE TpeOyeTCs.

3
JIOTIOJTHUTEIPHO PACCUYMTHIBAIOTCSA JBa cocTtaBa (Kr/mM°), ¢ wusMeHeHuem [I/B

OTHOIICHHS Ha 0,5, IIpu COXpAaHCHHUH pacxoada HI€6HSI H BOJbI HA4YAJIbHOT'O HOMHWHAJIBHOI'O

cocraBa (Ta0:1. 4.3).

Nel:
11/B; = 1,36;
B, = 184;
I, = 979;

Hl = L[/B]_ X B1 = 1,36 x 184 = 250,
Ty =V, % pa = (Vs — Vi) X py = (1000 — 250/3,1 — 184/1 — 979/2,63) x 2,65 = 964:

J; = (250/100) x 0,6 = 1,50.

No2:
/B, = 2,36;
B, =184,
1, = 979;

I, = LI/B,*B, = 2,36 x 184 = 433;
I =V, % pp = (Vs — Vi) X pa = (1000 — 433/3,1 — 184/1 — 979/2,63) x 2,65 = 807;

J, = (433/100) x 0,6 = 2,60.

Tabnuna 4.3
Jlo6aBka, Kr/M°
WB | ol | | i |t | Oomer | Boyo-
BOJIOPE/I. BOBJIEK.
OnTuMalibHBIN HavanpHbI coctas | 1,86 | 341 864 979 184 2,05 1,5
JIOTIOJIHUTENNBLHBIE COCTABEI
Nel 1,36 | 250 964 979 184 1,50 15
No2 2,36 | 433 807 979 184 2,60 15
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M3 onTuManbHOrO HAYalbHOTO COCTaBa, a TaKXKe M3 JIBYX JOMOJIHUTEIbHBIX
COCTaBOB M3TrOTABJIMBAIOT KOHTPOJIbHBIE OOpaslibl, KOTOPbI€ HCIHBITHIBAIOTCS B
MPOMEXYTOUHOM (3 ¥ 7 CYTOK), a TaKxKe€ B IIPOCKTHOM Bo3pacte (28 cyTOK) HOpMaJIbHOTO
TBEPICHUSI.

[Io mosiydeHHBIM pe3yibTaTaM OMpENETICHUsI MPOYHOCTH OETOHA KOHTPOJBHBIX

O6p33LIOB Ha4YaJIbHOTO W OOIIOJHHUTCIIbHBIX COCTAaBOB CTPOAT 0a30BBIC 3aBHCHMOCTH

(puc.4.2).

R, NITa4
20}
' 1T
() /
11
BiE
S “/ / /
/ |
iy / /6/
A/ 1
] ,/ =
3 , //4/
2] A/ / :
y
>
A ‘ ik
5y | 136 186 ° 236 3 4B

Pucynox 4.2 — 3aBHCHMOCTD MMPOYHOCTH OETOHA OT IIEMEHTHO-BOTHOTO OTHOIIICHHS,

I — B Bo3pacTe 3 cyrtok; Il — B Bozpacte 7 cytok; Il — B Bo3pacte 28 cyTok

[To 3aBUcUMOCTAM pHC. 4.2 TaKK€ MOMXHO PacCUUTaTh B MOJYYEHHOM JHMAra3oHe

MPOYHOCTEH «UMCTBIM» PACX0 MAaTEPHAIIOB ISl TPOM3BOICTBEHHBIX HOpM (Tad. 4.4),
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Tabnuma 4.4

Kiracc 6erona Jlo6aBKa, Kr/M>
(npoq_HOCTL npu /B KI{'/[;{g Ki_/[;f Kﬁ’g KSI,V[:; Cynep- | Bosmyxo-

V, = 13,5%) BOJIOpEA. | BOBIEK.
B20 (26,0 MI1a®) 1,56 286 932 979 184 1,72 1,5
B22.5 (30,0 MITa) 1,71 314 909 979 184 1,88 1,5
B25 (32,7 MIla) 1,83 336 890 979 184 2,01 1,5
B27.5 (36,0 MITa) 1,95 358 871 979 184 2,15 1,5
B30 (40,0 MITa) 2,10 385 847 979 184 2,31 1,5
B35 (45,8 MIla) 2,33 428 811 979 184 2,57 1,5
B37.5 (49,3 MIla) 2,45 450 793 979 184 2,70 1,5
B40 (52,4 MITa) 2,57 472 774 979 184 2,83 1,5

T. K. B TEXHHYECKOM 3aJaHUM Ha TMOAOOpP cocTaBa OCETOHA MPHUCYTCTBYIOT
TpeOOBaHUS 1O BOJOHETIPOHUIIAEMOCTH M MOPO30CTOMKOCTH, TO corjacHo m. 4.3.3., a
takke Tabia. Al u Tabn. A.2 Ilpunoxkenus A s oOecriedeHUss MapKd IO
BogoHenpouuiaemoctr W10 criemyer m3rotoBuTh 0eToH Kitacca B35 (cpemnsis mpoyHOCTH
kinacca 46,0 MIla mpu V = 13,5%), a mia moposocroiikoctu F,200 moctaTtouHo
M3roTOBUTHL 0eToH Kimacca B30 (cpemnsis mpounocts kiacca 40,0 MIla mpu V = 13,5%) ¢
MPUMEHEHUEM BO3JyXOBOBIIEKAIONIEH J00aBKU, T. €. JJII TOTO YTOOBI OOECIEUUTH
OTpeNeNeHHBI B 3aJaHUd Ha TMOJ00pP YPOBEHb 110 BOJOHEMPOHUIIAEMOCTH U
MOPO30CTOWKOCTH, CIEeIyeT Ha3HaYUTh cocTaB OeToHa Kiacca mo mpounoctu B35 (46,0
MlIla) ¢ TONOTHUTEILHBIM BBEJCHIUEM BO3yXOBOBJICKAIOMICH T00aBKH, 3aT€M U3TOTOBUTH
CrieIMaabHbIe KOHTPOJIbHBIE 00pasIibl HAa UCTIBITAHMUS.

OOpa3pl  Ha  CTaHAApPTHBIE  HWCHBITAHWS TI0  BOJOHEMPOHHUIIAEMOCTH U
MOPO30CTONKOCTH U3TOTABIMBAIOTCS CPa3y MOCIIE U3TOTOBJICHHS 00Pa30B HOMUHAIBHOTO
HaYaJIbHOTO COCTaBa U JBYX BCIIOMOTATEIIbHBIX.

[Tocae monyueHHBIX pe3ynbTaToB (Ta01.4.5) MO NPOYHOCTH  HAYAIBHOTO
HOMHUHAJIBHOTO COCTaBa, W BOJIOHENMPOHUIIAEMOCTH M MOPO30CTOMKOCTH 00pa3iioB
BCIIOMOTATENBHOrO COCTAaBa, HA3HAYAIOT COCTaB OerToHa Kiacca B35 (46,0 kre/cm?),
oOecrieunBarOIIN BCE HOPMHPYEMBIE ITOKa3aTeidd KadecTBa OETOHA, YKa3aHHBIC B

3alaHUN.
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Tabnuna 4.5 — Pe3yabTaThl UCTIBITAHUN

Cocras I/B | R, MIla W F
HayanbHBIi HOMUHAIBHBIA COCTAB 1,86 34,5 — —
BcenomorarenbHbIi 2,33 47,3 10 300

4.3.7 Ilpu u3roToBiIeHUU MaJIoro oobema OeTOHa JIJIT MOHOJUTHBIX KOHCTPYKITUH
KJIaccoB 1o npouHoctd B7,5-B15, rae B TeXHUYECKOM 3a/laHUM MPUBENEHBI MPOECKTHHIE
TpeOOBaHMs MO CpeJHEH MPOUYHOCTH Kjlacca, ONpeAesieHne U Ha3HAYEeHUE HOMUHAIBHOTO
cocTtaBa OeTOHa JOIyCKaeTcsl MPUHMMATh Ha OCHOBaHWUHU Tabn. 4.6, a pacxoa BOJBI IO
tabn. 4.1.

[Ipu sTOM K OeTOoHam kiaccoB 1Mo mnpouHoctu B7,5-B15 tpebGoBanus 1o
BOJIOHEMIPOHUIIAEMOCTH M MOPO30CTOMKOCTH HE MPEAbSIBISIOTCS.

4.3.8 OpueHTHPOBOUYHBIE COCTaBbl OeToHa B TaOu. 4.6 u Tabn.4.7 maHwl Mpu
CJIEIYIOLIUX XapaKTEPUCTUKAX UCXOTHBIX MaTEPUATIOB:

- HaChIIHAsI IVIOTHOCTb ecKa U MeOHs py y = 1370—1400 Kr/M;
- MOJIyJIb KpymHOCTH Tlecka M, = 1,8-2,2;
- CpeaHssl TIOTHOCTh OETOHHOM CcMecH p.,, = 2370—2400 Kr/M°.

Ecnu ¢aktuueckas cpenHss MIOTHOCTb OETOHHON CMECH OTJIMYAETCs, TO PacXo
MaTepHUalioB CIEAyeT MepecyuTarh no popmynam 6-9.

439 B Tabn. 4.6 u Tabn. 4.7 mpeacTaBIeHbl OPUEHTUPOBOYHBIE HOMHUHAIHHBIC
cocTaBbl OETOHA.

B 3aBucumoct 0T 3(Q(EKTUBHOCTHM MNPUMEHAEMOW J00AaBKM Ha3HA4aeTcs

BOJIONIOTPEOHOCTH OE€TOHA JIJIsl TTOJTYYEHUsI 3aJJaHHON YA000YKJIIaIbIBA€MOCTH.

Ta6nuna 4.6 — OpueHTUPOBOYHBIE COCTABHI TSHKETIOTO OeTOHA Ha meOHe

dbpakmuii 10 20 MM

Kiacc 6eTona Pacxo/] MATEPHAIIOB, KI/M°, IPH KIIAcCe EMEHTA
B BO3pacTe 28 CyTOK IHEM 32,5 IIEM 42,5
HOPMAJILHOTO TBEPICHUS 11 I1 107 I II 17
(mpodHOCTH)
B7,5 (10,0 MITa) 210 985 970 200 995 970
B12,5 (16,5 MIla) 260 935 970 230 965 970
B15 (20,0 MITa) 310 885 970 275 920 970

[IpuMevaHue: coctaBbl 6eTOHA naHbl pu nojaBwxHOCTU [12 (5-9 cm), pacxozae Bob

205 J'I/Mg, 0e3 MpuMeHEeHHNS] XUMHUYECKUX T0OABOK
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Tabnuna 4.7 — OpreHTUPOBOUHBIEC COCTABBI TSHKEJIOr0 0€TOHA Ha Ie0He

bpakumii 10 40 Mm

Cpennsis mpoYHOCTh OeTOHA Pacxoj| MATePHAIIOB, KI/M°, IPU KJIACCe LIEMEHTA

B Bo3pacte 28 cyTok HEM 325 HEM 42,5
HOPMAaJIbHOT'O TBEPACHUS 17 I1 111 I 1T il
B7,5 (100 krc/cm?) 200 1015 950 200 1015 950
B12,5 (165 krc/cm®) 240 975 950 210 1005 950
B15 (200 xrc/cm?) 290 925 950 255 960 950

[Ipumeuanue: coctaBsl OeToHa aanbl mpu noasmwxkHocTu 112 (5-9 cm), pacxoxe Boxbr 205

3
n/M”, 6€3 TPUMEHEHUSI XUMUYECKUX JI00aBOK

Hepeﬂ IMPOU3BOACTBCHHBIM H3IOTOBJICHUCM OCTOHHOH cMecH OIIPCACIICHHOI'O II0
Ta6HHHaM COCTaBa IIPOU3BOAUTCA €€ KOPPCKTUPOBAHHUC 110 y,Z[O6OYKJ'IaIH)IBa€MOCTI/I IIyTeCM

YMCHBIICHUWS WJIW YBCIIMYCHUS PaCX0O/da BOJAbI 3aTBOPCHUA.

4.4 TIlpoBepka ¥ KOPPEKTHPOBAHME HAYAJIBLHOI0 HOMHHAJIBLHOIO
cocraBa 0eTOHA Ha ero COOTBEeTCTBHE BCeM JPYIMM HOPMHPYeEMbIM

noxkasareJjisiM KadyecTBa 0OeTOHa.

441 B cinydasx, KOrja pe3yjbTaThl UCIHBITAHUN PE3EPBHBIX CEPHUl MPHUHSATOrO
noI00paHHOTO0 HAYaJbHOTO HOMHHAJIBHOIO COCTaBa OETOHAa HE MOJATBEPKIAIOT HUX
COOTBETCTBUS TPeOOBAaHMSIM 3aJlaHUs Ha MPOEKTHUPOBAHUE K APYTHMM (KpOMe IMPOYHOCTH)
HOPMHUPYEMBIM  [OKa3aTessiM  KadecTBa,  HAmpuMmep, 10  MOPO30CTONKOCTH,
BOJIOHENIPOHUIIAEMOCTH, HMCTUPAEMOCTH, HEOOXOAMMO CKOPPEKTHUPOBATH HOMHUHAIbHBIN
cocTaB O€TOHa Tak, 4TOObl OH oOecrneunBal Bce 0€3 HCKIIOUEHHS HOPMHUPYEMbIE
MoKa3aTesii KauecTBa, yKa3aHHbIC B 3alaHUH (CM. mpumMep B 1. 4.3.6).

4.4.2 Tlpu KOppPEKTUPOBAHWUU COCTABOB OETOHA CIIETYET BBHIOMPATh M3 M3BECTHBIX
MIPUEMOB TOBBIIIEHUS KOHKPETHBIX IOKa3zaresied KauecTBa HaubOoisiee 3((EeKTHUBHBIE.
Hanpumep, mnoBblllIeHHE MOPO30CTOMKOCTH O€TOHAa JOCTUraTh HE TOJIBKO 3a CYeT
noBbileHus L/B oTHolieHus, myTemM BBeeHHs B OETOH BOAOPEAYLIMPYIOLIUX 100aBOK, HO
M 3a CUeT BBEACHHUA B OCETOHHYIO CMECh BO3JyXOBOBJICKAIOMIMX (ra3000pa3yroniux)

7100aBOK MOBBITIAIONTUX MOPO30CTOMKOCTH OE€TOHA.
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4.5 Ha3HayeHUe U KOPPEKTHPOBaHHUE PA0OYNX COCTABOB 0eTOHA.

4.5.1 PaGoune cocraBbl OeTOHa Ha3HAYalOT Ha OCHOBAHMM  MPHHITHIX
HOMHUHAJIbHBIX JTAOOPaTOPHBIX COCTABOB OETOHA.

45.2 B crmyyasx, Korja MaTepualbl, IPUMEHSEMblE Ha TMPOM3BOJICTBE, MO CBOMM
MOKa3aTessIM KaueCTBa, HE OTIIMYAIOTCS OT UCIOJIb30BAHHBIX B 1a00PAaTOPHBIX 3aMecax — B
pabounx cocTaBaX YUYUTHIBAIOT TOJNBKO (PAKTUUECKYIO BIIAXHOCTh 3amoiHuteneil. [lpu
3TOM pacxoj LleMeHTa B OETOHE COXPAHSIOT MO MPUHSATOMY HAa4aJlbHOMY HOMHHAIHLHOMY

3 . :
COCTaBY, a pacxXo/ibl BOJBI, J/M”, U 3aIIOJIHUTENCH ONpeAessioT 10 GopMyIaM:

BB, — v o Wy Mo (10)
100
W
M=11, - (1+—L
0 e, (11)
= (1+Vh)'
T (12)

rae B — pacxox Boasl B paGoueM coctase, Kr/M°, II — pacxon mecka B paboueM COCTaBe,
KT/MS; Il — pacxon miebHsT B paboueM COCTaBe, Kr/M>; Wi — BIaXHOCTb IIEeCKa,
onpenenenHas no 'OCT 8735, %; Wy — BnaxHocTh 1eOHs, onpeneneHHas no 'OCT
8269.0, %; B, — pacxoa BoaBI IO HOMUHAJILHOMY COCTaBY, KT/M: I1, — pacxon mecka 1o
HOMMHAJIbHOMY COCTaBY, kr/m®; 1, — pacxoj 1meOHs M0 HOMUHAJIBHOMY COCTaRYy, Kr/M°.
4.5.3 Haznauennsie paboume cocTaBbl O€TOHA MPOBEPSIOT (JabopaTOpHO) Ha
COOTBETCTBHE BCEM HOPMHUPYEMBIM TEXHOJIOTHUECCKUM TIOKA3aTeIIsIM KadeCcTBa.
JlomycTuMble OTKJIOHEHMSI (DAaKTHUECKMX TEXHOJIOTHUYECKHMX CBOMCTB OETOHHOM
CMECH OT COOTBETCTBYIOIINX TPEOYEMbIX 3HAYCHUI MPUHUMAIOT 110 Tabnumam 4.8 u 4.9.

Tabnuna 4.8 — JlormycTuMble OTKJIIOHEHUSI 3aJJaHHBIX 3HAUYCHHM TOKa3aTesei

y1000YKIIaIbIBAEMOCTH
Mapxku 1o HomunansHOE 3HaUeHNE Homycku
y1000YyKIIaIbIBAEMOCTH
Ocagka KoHyca, CM 1o 10 +1
6oiee 10 +2
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PacnsiB KoHYyCa, cM Bce 3nHauenus +3

KoadduiueHT yrmoTHeHUs oosee 1,25 +0,10
or 1,11 no 1,25 +0,08
o 1,10 +0,05

JKectkocts, ¢ 6oinee 10 +3
o 10 +2

OETOHHOU CMeCcH

Ta6Jmua 49— I{OHYCTI/IMBIG OTKJIOHCHU 3aJaHHBIX 3HAUCHUM MOKa3aTelIeu KayecTBa

HaunmenoBaHue mmoka3aTens
KauecTBa OETOHHOI cMecHU

Jlnana3oH, B KOTOPKIM nonaaaeT
3aJJaHHOE 3HAYeHHE TIOKa3aTens

JomycTuMoe OTKIIOHEHUE
3aJaHHOI'0 3HAYEHUs [TOKA3aTeNs

Cpe/iHsst ITTOTHOCTb, KI/M"

Bce 3nauenus

+20

PacciaauBaeMocCTh:

- TI0 BOJIOOTACIECHUIO, % meHee 0,4 +0,1
0,4 u bonee +0,2
- 110 PACTBOPOOTICICHUIO, %o MeHee 4 +0,5
4 u 6onee +1,0
[Topucrocts, % abc. BCE 3HAYEHHUs +]
Temnepatypa, °C BCE 3HAYECHHUS +3

CoxpaHSIeMOCTh  CBOWMCTB  BO

BPEMEHHU

He meHee | ¥ 30 Mmun

MuHyc 10 MU=

ot 1 130 mud g0 3 g 00 Mmun

MuHyc 20 MUH

oomnee 3 4 00 MmuH

MuHyc 30 MUH

KOHTPOJIA

4.5.4 KoppeKTHpOBKY pabouero cocraBa MpOU3BOJIAT, €CIU MO JAaHHBIM BXOJHOTO

KadycCTBa

3alOJIHUTEIIEH M OIICPAIIMOHHOI'O

YCTAaHOBJICHO U3MCHCHUC KaUCCTBAd MAaTCpUAIIOB 0ojee yeM Ha:

2 abc. % — comeprkaHue mecka B 1meOHe WK MeOHS B TIECKE;

2,0 abc. % — HOpMaJIBbHOM I'yCTOTHI IIEMEHTHOT'O TECTA;

1,5 abc¢. % — coaep>kaHue UIUCTBIX, IIMHUCTBIX U MBUICBUIHBIX YaCTHIL;

3 ~ ~
30 Kr/M”~ — UICTUHHOM WJIM CPEHEN TUIOTHOCTH 3€PEH 3aMOJTHUTES.

KOHTpPOJII  IIPOHU3BOACTBA
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4.6 TlpoBepka W KOPPEeKTHPOBAHHME TEXHOJOTHYECKHX IMOKa3aTeJei

KavyecTBa 0eTOHHOM cMecH pado4YHuX COCTABOB HA MPOU3BOACTBE.

4.6.1 PabGoune coctaBel OeTOHa TMOCIE HX KOPPEKTHPOBAHUS JIOJDKHBI OBITh
HpPOBEPEHBI B IPOU3BOJICTBEHHBIX YCIOBUSAX HA OIMBITHBIX 3aMECaXx.

4.6.2 KoppektupoBaHue pabOyux COCTAaBOB MO pe3ysibTaTaM HUX MPOBEPKU Ha
OTNBITHBIX 3aMecax MPOBOJAT B CIIydasiX YCTOMYMBOTO (HECIy4ailHOTO) OTKJIOHEHHS
y1000yKJIaIbIBAEMOCTH OETOHHOM CMEeCH M JIPYTHUX TEXHOJIOTHYECKHX IOKa3aTeneil oT
3aJJaHHBIX HHTEPBAJIOB.

OTkIOHEHUEe yA000yKIaAbIBaeMOCTH (IIOABMXKHOCTH WIJIM YKECTKOCTH) OETOHHOU
CMECH CUYUTAIOT YCTOWYUBBIM, E€CIIH:

- U3  TOCIEOHMX  JeCSITH  pPe3ylbTaTOB  ONpEAeJeHUs  MOKa3aTes
y1000YyKIIaIbIBAEMOCTH Pa3HbIX 3aMECOB TPU PE3yJIbTaTa BBHIXOAAT 33 TPaHMILY 3a/laHHOTO
WHTEpBaJa B OJJHY U Ty )K€ CTOPOHY;

- IOAPSJL IBA pe3yJibTaTa ONpeAesieHUs oKa3aTeis y1000yKIaIbIBAEMOCTH Pa3HbIX

3aMCCOB BBIXO/AT 3d I'PaHUIY 3aJaHHOI'O HHTCPBAJIa B OAHY U TY JKC CTOPOHY.
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Paznen S. Pacyer u moadop cocraBa TKe10ro 0eToHa, Npouieanero

TEIJIOBYI0 00paldoTKy (M31e/iusi COOPHOIO KeJie300eTOHA)

5.1 BrIOop u omnpeaeiieHne XapaKTepPUCTUK UCXOIHBIX MAaTEPHAIIOB TPOU3BOJIAT 110
pPEKOMEHIAMAM pa3jena 3.
5.2 Pacuer u mog6op cocraBa O€TOHA.

Ry MIla
70

6l

50

¥

40

30

20

L& ol

d 1 2 3 4 1yB

Pucynok 5.1 — 3aBUCHUMOCTb IPOYHOCTH OE€TOHA Yepe3 28 CYTOK MOCIE TEMI0BOM
06pabotku ot 1I/B oTHOmIEeHNs u kiacca nemenTa; 1 — iement LIEM 22.5; 2 — iemeHT

IHEM 32,5; 3 — uement LIEM 42.5; 4 — uement LIEM 52,5

521 Tlo dopmyne (13) wm mo puc. 5.1 omnpenenstoT IIEMEHTHO-BOJIHOEC
orHouienue (LI/B), opueHTHpoBOUHO oOecrieunBaroliee 3aJaHHBIA CPEIHUNA YPOBEHBb

MIPOYHOCTH Kjiacca 6eToOHa B IPOSKTHOM BO3pacTe, MPOIIEAIIETO TEIUIOBYI0 00pabOTKYy

13
R2 —0,07-R* +13 (13)

0,28-R*+13

(LyB) =
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rae (II/B) — meMeHTHO-BOJIHOE OTHOIIEHHE, OO0ECIeUMBAIOIIEe CPEIHIOI MPOYHOCTH
KJ1acca OeTOHa Moclie TeMI0BOM 00pabOTKY;

R — MPOYHOCTH OETOHA MOCJIE TEIJI0BOM 00padOTKHU, B Bo3pacte 28 cytok, MIla;

R — MPOYHOCTh (AaKTUBHOCTH) LIEMEHTA B BO3pacTe 28 CYTOK, MPUHUMAaeMas pPaBHOU

nokazatento kiacca, MlIa.

5.2.2 Tlopsimok neWicTBHiA 1O MOAOOPY cocTaBa OETOHA, MPOIIEAIIETO TEIJIOBYIO
00paboTKy, MOKa3aH Ha CIEIYIOIIEM IPUMEpE.

IIpumep. TpebGomanue k Oerony omop JIDII — B30 W8 F,200, ¢ ormyckHoi
npouyrocTeio 80% u 90% ot cpemneld nmpouHocty kiacca (40,0 MIla npu V = 13,5%) u
MoABMKHOCTHIO [12 (5-9 cM) nipu UCTIONB30BaHUU CIEAYIONIUX MAaTEPUAIIOB:

- nemeHT: [IEM 142,5H, p = 3,1 kr/m;

- mecok: My = 2,2, p = 2,65 kr/x;

- mebenb: ¢p.5(3)-20 mm, p = 2,63 Kr/11;

- 100aBKHU:

ecynepBogopenyupytomas ¢ 3pdexrom yckopenus tBepaeHus — pacxon 0,8
kr Ha 100 xr 11emenra;
eBO31yX0OBOBIEKatomas — 1,5 kr 2% pactBopa Ha 1 M° GeToHa.
Pexxum TeroBoit 00paboTKu:
- BBIZIEpKKa — 4 Jaca;
- paBHOMEpHBIH 1o 1beM TemrepaTypsl 60°C — 2 aca;
- M30TEPMHUYECKHIA TIporpeB mpu Temieparype °C — 8 4acos;

- paBHOMEpPHOE OCThIBaHue 10 TemmnepaTypsl 20°C — 2 daca.

PaccunThiBaeM HavalbHBI HOMHMHAIBHBIH cocTaB 1o ¢opmyiaam 2—13 wu
JIOTIOJIHUTEIIHHO €Il ABa cocTaBa ¢ u3mMeHenneM LI/B ornomenns +£0,3—0,5.
[To ¢opmyne (13) unu no puc. 5.1 onpenensiercs 1I/B otHomenne nis miementa
IHEM 42,5:
/B =2,0
3
Pacxon Boasr (B, 1/mM”) nist pacuera u mogdopa coctaBa O€TOHA Ha3HAYAKOT 11O TaOJI.

4.1:
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B =165
Pacxon memenrta (II, kr/mMm3) B HadaJibHOM coOCTaBe O€TOHA PACCUMUTHIBAIOT IIO
dbopmyite (2):
I1=2,0-165=329
AOGcomoTHBIN 00beM 3anosHuTeNeH (V,, 1) paccuuThiBaeTcs 1o popmyie:
V, =1000 —165/1 — 329/3,1="730.

Jlons mecka 1071 TEecKa B CMECH 3allOJIHATENICH 10 a0CONIOTHOMY OO0BeMy
Ha3HAYaeTCs C YYETOM pacxoja IIeMEHTa M KPYITHOCTH 3aIlOJHUTENS 1Mo Taba. 4.2 wiu B
3aBUCUMOCTH OT T€XHOJIOTHUHU TTPOU3BOICTBA OMPECICHHBIX H3JICITHA.

ITo Tab6x. 4.2:

r=0,47
KommdecTso Menkoro 3amonauters (I1, kr/M°) paccunThiBaeTes o hopMyIie:
[1=730-0,47-2,65=911
KomuuectBo kpymnHoro 3anoiaautens (LI, kr) paccuuteiBarot 1o dhopmyiie:
I[=730-(1-0,47)-2,63=1015
Pacxon cynepBopopenymupyroriei q1oo6asku (/1, JI/MB):
I[=%~0,8=2,64

HauaneHblii coctaB Oe¢ToHa, paccunmtanubid mo . 4.1.1-4.1.7 (I, B, I1, 1L, 1),
MIPOBEPSIOT Ha OMBITHOM 3aMeCE C IIENIbI0 OMNpEACICHHUs YI000yKIaapIBAEMOCTH H €€
COOTBETCTBHS TpeOOBaHUAM, YyKa3aHHBIM B TexHudyeckoMm 3amaHud. [l 3TOro
M3rOTaBIIMBAIOT 3aMeC U onpenesitoT noaBukHOCTh o ['OCT 10181.

Y 1000yKI1aIbIBAeMOCTh COOTBETCTBYET 3aJIaHHOM.

B HavyaJIbHOM COCTaBe OeToHa, obecrieunBaroIeM 3aJaHHYIO

yA000YKJIaIbIBAEMOCTh, PUKCUPYIOT pacxo] MaTepralioB Ha 3amec (10 m):

gy = 3,29 xr;
On = 9,11 kr;
Ouw = 10,15 kr;
0s = 1,65 kT;
g; = 0,0264 xr;
>'g = 24,22 xr.
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daxTHUeCcKas IIOTHOCTH OETOHHON CMECH:
_ 3
Pen = 2390 Kr/M°.

DaKTHYECKUM pacxoa MaTCpualioB B HO,ZIO6paHHOM HAaYaJIbHOM COCTaBe OETOHHOM

CMCCH:
24,22
=22 911899
24,22
2390
=——--10,15=1001,
H 24,22
B=2% 165-162
24,22
A= 290 0,0264 = 2,60;
24,21

LI/B = 322/160 = 2,0.

B Buay OTCYTCTBHS B ONBITHOM 3aMECE BOJIO- M PACTBOPOOTICIICHMS, a TAaKXKCE
MOJTyYeHHUsT HeOOXOUMOM MOABMKHOCTH KOPPEKTUPOBAHUE COCTaBa IO PA3IMIHOMN JOJIH
IecKa He Tpedyercs.

JIOTIOTHATEIPHO PACCUMTHIBAIOTCS JIBA COCTaBa, ¢ u3MeHeHueM LI/B oTHomeHus Ha

+0,3, mpy coOXpaHEHUH pacxoja IeOHS U BOJbI HAYAJIbHOTO HOMUHAJILHOTO cOcTaBa (TalJl.

5.1).

Nel:
/B, =1,7;
B, =162;
I11; = 1001,

I, = /By x By = 1,7 x 162 = 277;
I =V, % py = (V, — Vi) X pp = (1000 — 277/3,1 — 162/1 — 1001/2,63) x 2,65 = 976:
Tl = (277/100) x 0,8 = 2,01.

No2:
1/B, = 2,31;
B, =162;
I, = 1001,

I, = 1I/B, x B, = 2,3 x 162 = 374;
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I, =V, % py = (V5 — Vy) X p, = (1000 — 374/3,1 — 162/1 — 1001/2,63) x 2,65 = 893;
H, = (374/100) x 0,6 = 2,24.

Tabmauma 5.1
3
B 11, m, e B, I[06_aBKa, KI/M .
KI/M° KI/M° KI/M° KI/M° cymep BO3IYXO
BOOOpCAYII. BOBJICK.
Onruman, bl 2,0 325 | 899 | 1001 | 162 2,01 1,5
HaYaJIbHBIN COCTAaB
I[OHOJ'IHI/ITCHLHBIC COCTAaBBhI:
Nel 1,7 277 976 1001 162 1,66 15
No2 2,3 374 893 1001 162 2,24 15

Tabnuua 5.2 — Pe3ynbrarsl UCTIBITAHUN

[TpouHocTh mocie TennoBoit 06padoTku, Mlla
CocraB 1/B
yepes 4 yaca yepes 28 CyToK
HavayipHbIi1 HOMUHAIBHBINA COCTAB 2,0 30,1 40,2
Nel 1,7 23,6 31,5
Ne2 2,3 354 47,2
R,.\MITa4
=)
I o
/ ,

i #

(1) /

S0 /

40 -

36 e

30 2

A0

1]
A0 4
leg 1 T 1) (23 3 s

208 ‘225
Pucynok 5.2 — 3aBucuMoCTh TPOYHOCTH OETOHA MOCIIE TEMIOBOM 00pabOTKU OT

[IEMEHTHO-BOHOTO OoTHOIIeHUs; | — yepe3 28 cyTok mocie TeraoBoit oopadotku; 11 —

yepe3 4 yaca nocie TeroBoi o0padoTKu
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M3 HayanbHOrO HOMHHAJIBHOTO COCTaBa, a TaKXE€ M3 JABYX JOIMOJHHUTEIbHBIX
COCTaBOB H3TOTABJIMBAIOT KOHTPOJBHBIC OOpPa3ilbl, KOTOPHIE TMPOXOIAT TETUIOBYIO
o0pabotky (TO), cormacHo TpeOOBaHUSM TEXHOJIOTUU. VICTBITaHUS KOHTPOJIBHBIX
00pa3oB MpoBOJAT uepe3 4 yaca (OTHYCKHAs MPOYHOCTH) M uepe3 28 CYTOK Mocie
TETJIOBOM 00pabOTKH.

[lo pesynpTaTaM oOmpeneleHUuss MPOYHOCTH OETOHA KOHTPOJBHBIX O0Opa3IoB
HAYaJIbHOTO ¥ JIOTIOJHUTEIBHBIX COCTAaBOB (Ta0i.5.2) cTposAT 0a3oBbIe 3aBUCHUMOCTHU
«OTIyCKHast mnpo4yHocTh — lI/B-oTHomienune» wu «mpoektHas mnpouyHoct — LI/B-
OTHOIICHUE» (pHcC. 5.2).

[To puc. 5.2 ompenenseM IIEMEHTHO-BOJHOE OTHOIICHHE, HEOOXOAUMOE IS
oOecrieueHuss TpeOOBaHUNH K OETOHY IO OTHYCKHOM TMPOYHOCTH, U KOPPEKTUPYEM
HayaJbHbI HOMUHAJIbHBIA COCTAaB O€TOHA U3JCIHIA.

Tak kak k wuzgenusm OetoHa omop JIDII mnpegpsBisitorcs TpebOoBaHUS IO
BOJIOHETIPOHUIIAEMOCTH W MOpPO30CTOMKOCTH, TO 1o Tabm.A.1 u A.2 [lpunoxenus A
HAXOJMM KJlacc 0eTOHA, KOTOPBIA o0ecreunBaeT MapKy 1o BogoHenpoHunaemoctd W8 u
MapKky 1o Mmopo3soctoikoctu F,200:

- s W8 (tab6n.A.1): B30 (cpennsst mpounocts 40,0 MITa);
- ma F,200 (tadn.A.2): B27,5 (cpemusis mpounocth 36,0 MIla), ¢
MIPUMEHEHUEM BO3/IyXOBOBJIEKAIOIICH I00aBKH.

Ho nnst oGecnieuenusi OTmyckHOM M mepeaarouHod mpouHoctb 80% u 90%
cinenayetr HasHauyath LI/B-otHomenue 2,08 u 2,25, uro Oosbllle 3HAYEHUM, yKa3aHHBIX B
Tabim.A.1, A.2.

Takum oO0Opa3oM, UMEHHO ATH 3HaueHusa Ll/B-oTHolleHHMs NpUHUMAKOTCA IS
pacdeTa coctaBoB OeToHa (Tabi. 5.3), KoTopbie OyayT 00eCeUrBaTh CPEIHIOIO TPOYHOCTh
kiacca B30, mapky no Bogonenponunaemoctu W8 u mapky Mo mopo3zoctorikoctu F,200.

Tabnumna 5.3

Jlo6aBKa, Kr/m°
Tpebyemas cpennsis 1T, I, , B,
P prO‘-IHOCI;B VB kr/m® | xr/m® KIFJ;IM3 kr/m® | CYTIEPBOAO” BO3AYX0
peayn. BOBJIEK.
Otnycknass npoyrocts  80% 202 15
(32,0 MIla) ,08 37 24 001 62 ' ’
OtnyckHas npo4HocTb 90% 218 15
(36,0 MIla) 25 64 01 001 62 ’ '
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Paznen 6. Pacyer u moadop cocraBa MeJIKO3EpHUCTOI0 0€TOHA

HOPMAJ/IBHOI'O TBEPACHUS

6.1 B cooTBeTCTBUM € 3a/laHKEM Ha MOAOOP COCTaBa, KPOME Kiacca Mo MPOYHOCTH
Ha C)KaTue, K 0ETOHY MOTYT OBITh MIPEIbSABICHBI JOMOJIHUTEIbHBIE TPEOOBAHUS:

- 10 JpYyrdM HOPMHUPYEMBIM [IOKa3aTeJsiIM KauecTBa, B T.4. IO MapKam
MOPO30CTONKOCTH, BOJIOHEIPOHNULIAEMOCTH U UCTUPAEMOCTH;

- 110 TEXHOJIOTUYECKUM MapaMeTpam OETOHHOM cMecH;

- 10 OTPAaHUYEHUIO COCTaBa 0€TOHA U MPUMEHSIEMbIX MaTepUaIOB B 3aBUCUMOCTH OT
MPOEKTHBIX TPeOOBaHUI K OETOHY.

6.2 BpiOop wMmaTepuasioB, HCHOJB3YEMBIX MpU TMOA0OpE cocTaBa O€ToHa, W
ONpPEAECICHUE UX TOKA3aTeJeNd KadyeCcTBa, MPOU3ZBOMAT MO pasaenam 1, 2 m 3 HacTosmmx
Pexomennanmii.

6.3 PacueTHO-3KCIIEpUMEHTANIBHBIN METOJT ONPEIEIIEHUsI COCTaBa OETOHA.

[Io puc. 6.1 HasHayarOT UEMEHTHO-BOJHOE OTHOLICHHE, OPUEHTUPOBOYHO
oOecnieunBaromiee TPeOyeMyl0 CpPEIHIOI MPOYHOCTh Kjacca OETOHa B MPOEKTHOM
BO3pacte (28 cyToK).

[Ipn npoBeneHMM MOAOOPOB HA3HAYAIOT CPEIHIOD MPOYHOCTh KJAcCa, PaBHYIO
CpelHel MpOYHOCTU Kiacca mpu koddduimente Bapuanuu 13,5%. Hampumep, eciu B
3a/laHUU Ha oAOOp NPOEKTHBIN Kiacca 6etona B20, To 1y1s moabopa coctaBa IPUHUMAIOT
CPEIHIOI MPOYHOCTH Kitacca 26,0 Ml]a.

[{leMEeHTHO-BO/IHOE OTHOILIEHHE Ha3HAYalOT B 3aBUCUMOCTH OT CpeIHEH MPOYHOCTH

KjIacCa M OT KJIaCCa LEMCHTA, Ha KOTOPOM 6YI[YT IMPOU3BOJUTHLCA HOI[60pBI cocCTraBa IIO

puc. 6.1.
B nmanpHeimmx pacuerax ucnosb3yroT He LI/B-, a B/l[-oTHomenue, onpeaeneHHoe
o opmyiie (14):
L (14)
B/l =—
/I B
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Pucynox 6.1 — 3aBHCHMOCTD MPOYHOCTH METKO3EPHUCTOTO O€TOHA Uepe3 28 CYyTOK

HOPMAJIBHOI'O TBCPACHUA OT I_[/B OTHOLICHMA M KJIacca IIPOYHOCTH LICMCHTA, 1 —IICMCHT

LHEM 22,5; 2 —iement LIEM 32,5; 3 — nement LIEM 42,5; 4 — nement LIEM 52,5

6.4 CootHomienue mexay neckoMm u riementom (I1/1]) HayanbHOrO HOMUHAIBLHOTO

cocTaBa Ha3HA4aroT Mo Tabn.6.1 B 3aBUCMMOCTH OT 3aJaHHOW yJIOOOYKJIAAbIBAEMOCTH U

BOJO-OCMCHTHOI'O OTHOIIICHMA.

Ta6muna 6.1 — OnpeaeneHne COOTHOMIEHUS MEXKIY MTECKOM U IIEMEHTOM

Y no6oykIabIBaeMOCTh
OEeTOHHOI cMecH

CooTHo1IeHne MEKAY NECKOM U IEMCHTOM

o macce, [1/1]

OK, cm XK, c npu B/ =0,4 npu B/I] = 0,5 mpu B/11 = 0,6
10—15 — 1,4 2,6 3,6
5—9 — 1,6 2,7 3,8
1—4 1,8 29 40
— 5—10 2,2 3,3 4,4
- 11—20 2,7 3,7 4,8

HpI/IMe‘-IaHI/IC: 3HA4YCHUA H/H B Ta6J'II/II_IC MMPUBCACHBI UM MIECKa ¢ MOAYJIEM KPYITHOCTU

M =2,5.
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[Ipy mnpumeHeHHHM TecKa C JpPYTHM MOJyJdeM KpymnHoctu BenuwuuHa [I/1]

KOppeKTupyetcs 1o rpaduky (puc. 6.2).

h
6]
yd /x
= 1 2
2
o
E ~ / /
= B g
=
L]
]
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7 / d
n 2 /
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=3 y
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E‘S
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g
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& om

2 3 4 5 6 I

CoCTHOIIEHHE MEETY TECKoM H IEMEHTOM, onpelendeMoes oo Tabm 6.1

Pucynox 6.2 — KoppektupoBanue necko-1ieMeHTHOTO OTHOIIICHUS,

00ecTeunBaroIIero 3aJJaHHyI0 yI000YKIIaIbIBAEMOCTh; MOIYJb KpyIHOCTH Tiecka: 1 — 3,0;

2-2,5;3-20.

6.5 Pacxon nemenTa (KIr/M°) Ha9aJIbHOTO HOMHHAJIBHOTO COCTABA PaCCUUTHIBAIOT
o popmyie (15).
Mo Pa (15)
1+ IT/11 + B/
o )
TJI€ P oy — IJIOTHOCTH OETOHHOM CMECH, TPUHUMaeMas OPUEHTUPOBOYHO 10 Tab11.6.2; B/1]
— BOJIO-IIEMEHTHOE OTHOIIIEHUE, ompeneneHHoe mo 1.6.3; II/I] — mecuaHo-ieMeHTHOE

OTHOUIEHHE, ONPEACICHHOE 110 11.6.4.

Tabnuma 6.2 — OprueHTUPOBOUHBIC 3HAUEHUS CPETHEN IITIOTHOCTH
MEJIKO3E€pPHUCTON OETOHHOM cMecH
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YJIO60yKJ'IaI[j> 1BACMOCTD CpeHsist ITIOTHOCTb, KI/M"
OeTOHHOU cMecH

OK, cm X, ¢ npu B/I1 < 0,5 npu B/I1> 0,5
10—15 — 2200 2150
5—9 — 2190 2140
1—4 — 2180 2130
- 5—10 2170 2120
-— 11—20 2160 2100

IIpumedaHue: 3Ha4eHUE OPUEHTUPOBOYHOM CPEIHEH INIOTHOCTH JaHbl Ul IIECKa C
MoayseM kpynHoctd My = 2,5. C yBeIMYEHHEM WM YMEHBIIEHUEM MOAYJISI KPYITHOCTH IecKa

3
IUIOTHOCTEL OeTOHA YBECJIMYHUBACTCA UKW YMCHBIIACTCA HA 30 xr/m”.

6.6 Pacxop mecka (Kr/M°) HAYAIBHOTO HOMHHATBHOTO COCTABA PACCUUTHIBAIOT I10
dopmyie (16):

IT=11- I/, (16)
rne 1| — pacxom mementa, ompeneneHHwlidi mno m.6.5; II/I[ — mnecdaHo-riemeHTHOE
OTHOIILIEHHE, OTIpeeTIeHHOE 10 1.6.4.

6.7 Pacxox Bomsl (JI/M°) mPUHUMAIOT 110 TabIL.6.3.

Ta6nuna 6.3 — BomonorpebHOCTh OETOHHOM cMecH

Y 1060yK1aIbIBAEMOCTD Be3 106aBoK, /M C cymnepBomopeny-
XK, c; OK, cm LUPYIOLIEH WU C YIUIOTHSIOIIECH
(mst XK1 m 2K2) nobGaskoii mo
TOCT 24211, w/m®
K2 (10-20) 160 145
X1 (5-10) 185 155
I11 (1-4) 260 210
112 (5-9) 260 220
I13 (10-15) 270 230
14 (16-20) 280 240
IIpumedanus

1 o3upoBKy 100aBOK, BBOJUMBIX B O€TOHHYIO cMech (/1, KF/Ms),OHpe)IeJ'IHIOT o ['OCT 30459.
2 Ilpn npuUMEHEHHH BOJOPEAYLHMPYIOUUX J100aBOK BOJOMOTpeOHOCTh cHukaercss Ha 10—13% ot

0e3100aBOYHOI.

6.8 HauanbHbIil HOMMHAJIBHBIA COCTaB OETOHA, PACCUMTAHHBIA U ONpPEIEeTECHHBIM
mo mm. 6.3, 6.4, 6.5 6.6 u 6.7 (I, II, B) nmpoBepstoT Ha ONBITHOM 3amMece C IIEJIbIO
YTOYHEHHs] U KOPPEKTUPOBaHMS YI000YKIIaJbIBAEMOCTH OeToHHOW cmecu. [l 3Toro

M3TOTaBJIMBAIOT MPOOHBIN 3aMeC U onpenelsaoT ynodoyknaasiBaeMocts o 'OCT 10181.
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Ecnu yno0oykiagsiBaeMOCTh OTIBITHOTO 3aMeca HEe COOTBETCTBYET 3aJaHHOMW, TO
MPOU3BOAAT KOPPEKTHPOBKY HAYaIhbHOTO HOMHMHAJIBHOTO cocTaBa OeTtoHa. [lpm sToMm
TIOBBIIIICHUE OCAJIKH KOHYCa WJIM CHU)KCHHE KECTKOCTH OCTOHHOW CMECH JOCTHUTAIOT 3a
c4eT M00aBICHHS B IPOOHBIN 3aMeC BOABI, a CHIKCHUE OCAJKH KOHYCA WJIM TIOBBIIICHUS
’KECTKOCTHU JOCTHUTAIOT 3a CYeT T0OaBIeHHUS B MPOOHBII 3aMeC mecKa.

[Ipy  KOppeKTHpOBaHWUU yA0OOYKIAIBIBAEMOCTH HAYaJIbHOTO HOMHHAIBHOTO
COCTaBa JIOMYCKAeTCsl TOJILKO Pa30BOE BBEACHNUE B MPOOHBIIM 3aMec BO/ABI WK Tecka. Ecinu
pa3oBO€  BBEIEHHWE YKa3aHHBIX KOMIIOHEHTOB HE TPUBOAUT K  TpeOyemoi
yI000YKIIaIbIBAEMOCTH, TO CKOPPEKTUPOBAHHBIN TTPOOHBIN 3aMEC CIIeTyET TOBTOPHUTh.

Y 1060yKIa1bIBaEMOCTh OETOHHON CMECH MPHU3HAIOT COOTBETCTBYIOIIEH 3aJaHHOM,
€CIM  OcajJKka KOHyca WM JKECTKOCTh B Juana3oHe TpeOyemMoil Mapkud IO
yA000YKJIaIbIBA€MOCTH.

6.9 B mnomoOpanHOoM 10 YI000YKJIaJABIBAEMOCTH HAYaJIbHOM HOMHUHAIHHOM
cocTaBe GETOHA OMPEACIIOT HAKTHIECKYIO CPEIHIOI0 MIOTHOCTh OeToHHOM cMecH (p®ey)
no 'OCT 10181 um mo dopmymam (17)-(24) paccuuThiBaloT (HaKTHUSCKUN pPacxoq
cocraBmsrolmx  (Kr/M°), e ompeselsior (PAaKTHYECKOe COOTHOLICHHE (B Ciydae

YBEIIMYEHHUSI pacxXojia BObI WM MECKa MPU KOPPEKTUPOBKE COCTABA):

g = LAl (17)
1

B, :B1+AB; (18)

I, = L ((/11°). (19)

Jlns ompenereHns (AKTHIECKOTO pPAacXofa COCTABISIOMMUX (Kr/M°) OeToHa B

VIUIOTHEHHOM cOCTOsiHUH 110 hopmyrie (21) paccuntsiBatoT koddduinrert K:

- @
Pou

M=1[-K: (22)

M=11,-K; (23)

B=B, K. (24)
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6.10 U3 mnomy4eHHOTrO HayaJdbHOTO HOMHUHAJIBHOTO COCTaBa OETOHHON cMecu
W3TOTaBJIMBAIOT KOHTPOJIbHBIE OOpaslbl JJisi  OMPENEICHHUS TMPOYHOCTH OETOHa
HOPMAJILHOTO TBEPJICHUS B BO3pacTe 7 CyTOK (IIPOMEXKYTOUHAs MPOYHOCTH) U 28 CYTOK
(IpoekTHast NPOYHOCTB).

6.11 JlomosHUTENbHBIE COCTaBbl OETOHA PACCUUTHIBAIOT, H3MeHss LI/B-oTHomeHne
Ha =+0,3, mnpuHUMas pacxoll BOJbI PaBHBIM pacXolly BOAbl IMOJOOPAaHHOTO U
OTKOPPEKTUPOBAHHOTO COCTaBa. BenwuuWHy cpemHel IIJIOTHOCTH OETOHHON CMecHu
HeoOXxoauMo yBenmnuuth Ha 20—30 KT/MS I cocrtaBa OetoHa ¢ Oonpmmum 1I/B-
OTHOLIEHUEM M yMEHbIIUTH Ha 10—20 KI/M° JUIs cocTaBa ¢ MeHbIMM LI/B-OTHOMEHHEM.
Pacxox niemMeHTa 1 mecka pacCYMTHIBAIOT 1o opmynam m. 6.5 u 6.6.

W3 nByX paccuMTaHHBIX JOMOJHUTEIBHBIX COCTABOB M3TOTABIUBAIOT KOHTPOJIbHbBIE
o0pas3Iibl, TBEPACIONINE B HOPMAIBHBIX YCIOBHSIX, JIJIS OMPEACICHAS TPOYHOCTH OCTOHA B
MPOMEKYTOUHOM (7 CYyTOK) U MPOEKTHOM (28 CYTOK) BO3pacTe.

6.12 Ilo pe3ynbraram MPOYHOCTH OETOHA HAYAIBHOIO HOMHHAJIBHOTO COCTaBa U
JBYX JIOMOJTHUTEIBHBIX COCTAaBOB B IIPOMEKYTOYHOM BO3PACT€ W MPOCKTHOM BO3pPACTE
HE0OXOMMO MTOCTPOUTH 0a30BbIE 3aBUCUMOCTH MPOYHOCTU OeTtoHa oT LI/B-oTHomenus u
(akTrueckoi cpeaHeit otHocTH oT LI/B-oTHOo1IEeHMS.

[To aTum 3aBucuMocTsM onpenenstor L/B-oTHomenue, obecnieunBaroiiee OETOH C
3aJJaHHOW TPOEKTHOM CpEeJHEW NIPOYHOCTHIO M COOTBETCTBYIOIIEE 3HAUYEHUE CpPEIHEHN
MJIOTHOCTU OETOHHOM CMECH.

6.13 Ha ocnoBanuu ompeaencHHoro lI/B-oTtHomienuss u dakTtuueckoi cpemgHei

TUIOTHOCTH TO M. 6.5—6.7 pacCUMTHIBAaIOT HOMUHAJIBHBIA COCTAaB OETOHA.
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Pa3znen 7. Pacuer M moadop coCcTaBa MeJIKO3ePHHUCTOr0 0OeTOHA

HOPMAJILHOT'0 TBEPAEHHUS C BOAOPEAYHHUPYIOIINMH 100aBKAMHU
7.1PacyeTHO-3KCIEpUMEHTANIbHBIN METO/I OTpe/IeJICHUs] cocTaBa O€TOHA.

[Io puc. 6.1 Ha3HA4alOT [EMEHTHO-BOJHOE OTHOUIEHUE, OPUEHTUPOBOYHO
oOecrieunBaroniee TpeOyeMyl0 CpEIHIOI MPOYHOCTh Kilacca OeToHa B MNPOEKTHOM
BO3pacTe (28 cyTok).

[Ipn npoBeneHUU MOAOOPOB HA3HAYAIOT CPEIHIO MPOYHOCTH KIACCa, PaBHYIO
CpelHel MpOYHOCTU Kiacca npu koddduimente Bapuanuu 13,5%. Hampumep, eciu B
3aJJaHuM Ha MoAOOp MPOEKTHHIN Ki1acca 6etona B20, To mist mogbopa coctaBa MpUHUMAIOT
CPEIHIOI0 IPOYHOCTH Kitacca 26,0 Ml a.

[{leMeHTHO-BOTHOE OTHOIIIEHHWE HAa3HAYAIOT B 3aBHCUMOCTH OT CPEIHEH MPOYHOCTH
KJlacca M OT Kjacca IeMEeHTa, Ha KOTOpOM OyIyT MPOU3BOIUTHECS MOAOOPHI COCTaBa IO
puc.6.1.

B nanpheitmmx pacuerax ucnonsi3ytoT He 1I/B-, a B/I{-oTHolieHue, onpeneneHHoe
o popmyie (14).

7.2 Ilpu mnpuMEHEHUM BOJOPEAYLUPYIOLIUMX J00aBOK HMX ONTHUMAaJIbHOE
kommaectso (JI, kr/m°) onpenerstor mo TOCT 30459.

7.3  Pacxon BOjaBI ¢ BOJOPEAYIUPYIOMIUMH J00aBKaMH IPUHUMAIOT 10 TabJ1. 6.3.

7.4 Tlo BOIOUEMEHTHOMY OTHOILIEHHIO W BOJOMOTPEOHOCTH OETOHA HAYaJIbHOIO

COCTaBa OMpPELIAIOT pacxo [IeMeHTa 0eToHa ¢ JOOABKOI:

Bl
=g (25)

rae Ll; — pacxona neMeHTa, Kr, pyu BBEJICHUHU BOJIOpeAyLHpYIoliei 1obaBku; B; — pacxon

BOJIbI, J1, IPY BBEJICHUM BOJOPEIYIIUPYIOIEH JOOABKH.

7.5 Jlanee onpenensioT pacxo] ecka B 0eToHe ¢ J00aBKOM:

O=(p,-1-B, -1, , (26)

7.6  HauvanpHbIii HOMMHAJIBHBIN COCTaB O€TOHA ¢ JJ0OABKOM, paCCYMTAHHBIN T10 TITI.
7.1-7.5, B ONBITHOM 3aMece KOPPEKTHPYIOT Ha 3aJaHHYI0 YI000YyKIaJbIBA€MOCTh
O6eToHHOM cMmecH 110 11.6.8.

7.7 B momoOpanHOM 1O YI000OYKIaJABIBAEMOCTA HAYaJIbHOM HOMHUHAIHHOM
cocTaBe 0eTOHa OMPENEIAIOT CPEAHIO (PAaKTUYECKYIO IUIOTHOCTh 0eTOHA U (haKTHYECKOe

COOTHOILIEHHE MEXIY MECKOM U LIEMEHTOM Mo II. 6.9.
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7.8 W3 nonayyeHHOro HAyajJbHOTO COCTaBa OETOHHOM CMECH HW3rOTaBIMBAIOT
KOHTPOJIbHBIE OOpa3Ilbl JJI1 OMPEIENICHUsI MPOYHOCTH OETOHA MOCJE €ro TBEPACHHUS IO
NPUHATOMY PEXKUMY.

7.9  JlomOJHUTENbHBIE COCTaBbl OETOHA PACCUUTHIBAIOT W KOPPEKTHPYIOT MO TI.
6.11.

7.10 TIlo pesynbTaTam IPOYHOCTH OETOHA HAYAJIBHOTO U JIBYX JOIMOJHHUTEIbHBIX
COCTaBOB CTPOAT 0a3zoBbie 3aBUCUMOCTH «LI/B oTHOIIEHHE-IPOYHOCTE» U «paKTUYecKas
IUIOTHOCTh-TIPOYHOCTH.

7.11 Ha ocnoBanuu omnpeznenenHoro LI/B oTHomenus, cpeaHeil MIOTHOCTU IO
11.6.9 pacCUUTHIBAIOT HOMUHAIBHBIN COCTaB O€TOHA C JOOABKOM.

7.12 Tlopsinox nedcTBHii 1O MOAOOpPY cocTaBa OETOHA MOKa3aH Ha CIEAYIOIIEeM

npuMepe.

IIpumep. Ilo TexHuueckoMy 3aJaHUI0 HEOOXOIMMO MOAOOpaTh  COCTaB
MEJIKO3EpHUCTOTO OETOHA Kilacca Mo NpoYHOCTH Ha cxaTtue B20 (cpeansis mpoyHocTs 26,0
Mlla npu V = 13,5%) c moaBuxHocThio [13 (10-15 cm), mpumeHsst criemyroiiue
MaTepuabl:

- nement LIEM II/A-111 32,5;
- Mecok ¢ My = 2,7, Poue. = 1450 KT/M>;
- nobaBka: cynepBogopenyuupyomias ¢ pacxoaom 0,7 i1 va 100 kr 1iemeHra.

[Io puc. 6.1 Ha3zHayalOT LEMEHTHO-BOJHOE OTHOILIEHHE, OPUEHTHUPOBOYHO
obecrnieunBaroniee TPeOyeMyr CpPEAHIO TMPOYHOCTh Kjacca OeToHa B MPOESKTHOM
BO3pacTe (28 cyToK).

I/B=1,9

B nanbHeimmx pacuerax ucnoisib3ytoT He B/L, LI/B oTHouieHue, onpeneneHHoe o

bopmyre (14):
B/11 = 0,53
Pacxon Bomsl B; (1/M°) mpuHnMaeM mo Tabi. 6.3 B 3aBHCHMOCTH OT 3aJaHHOI

y1000YKJIaIbIBAEMOCTH:

B; =230
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[Io BOJOLEMEHTHOMY OTHOIICHHIO HAYaJIbHOIO COCTaBAa U PACXOJy BOJIbI,

HA3HAYCHHOMY 110 Ta0J1.6.3 OImpeaessieM pacxo/ eMeHTa (Kr/M):
I = By/B/I1 = 230/0,53 = 434

OrmpeersioT pacxos 100aBkH (1/M°) B GeToHe:

J=0,7 - 434/100 = 3,1

OImpenensioT pacxox mecka (Kr/M°) B GeTOHE ¢ T0GABKOMN, MPHHHMAs 3HAYCHHC
CpeIHeW IIJIOTHOCTH B 3aBUCHMOCTH OT 3aJaHHOU yIOOOYKIIAIBIBAEMOCTH W MOIYJISA
KPYIMHOCTHU Mecka (Uil pacuera cpeHee 3HaUYCHUE IUIOTHOCTU YBEJIUYUIIH, T. K. MOIYJIb
KPYITHOCTH TPEBBIMIAET 3HaueHne M, = 2,5):

[1=2220-1-230-434 =536

Jlanee mpoBepsIIOT HavyadbHbI HOMUHAJIBHBIM COCTaB Ha OMBITHOM 3aMECE C IIEJIbIO
YTOYHEHUS YJI00OYKIaJblBAEMOCTH OETOHHOM cMecH. [l 3TOro H3roTaBiIUBaIOT
POOHBIN 3aMec U OTpeaestoT yaoooykiaapiBaeMocTs 1o I'OCT 10181.

OnbITHBIC UCHBITAHUS TOKA3aJIM, YTO yI0OOYKIIAIbIBAEMOCTh OTBEYACT 3aJaHHBIM
napamerpam npu OK = 14 cMm, ciegoBaTebHO KOPPEKTUPOBKY pacxXojia MecKa, [EMEHTA,
BOJIbI MPOU3BOIUTH HE Ha/l0. PaKkTUYECKas TUIOTHOCTh OETOHHON CMECHU COCTABJISIET Pgc. =
2160 r/n.

Jlas ompeneneHns (AKTHIECKOTO pPAacXofa COCTABISIOMMUX (Kr/M°) OeToHa B
VIUIOTHEHHOM cocTosiHUHU 110 hopmyrie (21) paccuntsiBatoT koddduiment K:

K =2160/ 2200 = 0,98

I =434 - 0,98 = 425;

IT=1536 - 0,98 = 1505;

B =230 - 0,98 = 225;

=3,1-0,98=3,0.

M3 mnonayyeHHOro HA4YaJbHOTO HOMMHAJIBHOTO COCTaBa OETOHHOW CMecH
U3TOTaBIMBAIOT KOHTPOJIbHbIE 00paslbl [UIs  ONpeAeNieHUus TMPOYHOCTH OeToHa
HOPMAJIBHOTO TBEPJICHUS B 7 CYTOK (MMPOMEXYTOUHASI IPOYHOCTh) U 28 CYTOK (MPOEKTHas
POYHOCTH). Pe3ynbTaThl CHIBITAHUI MpPECTAaBIECHBI B Ta0II. 6.5.

JlonoJIHUTENbHBIE COCTaBbl OETOHA PACCUMTHIBAIOT, u3MeHss 1l/B-oTHoleHune Ha
+0,3, mnpuHMMas pacxoJ BOABl PaBHBIM  pacxoay BOAbl MOJAOOPAHHOIO U
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OTKOPPEKTUPOBAHHOIO COCTaBa. BennumHy cpeaHed TIUIOTHOCTH OETOHHOW cMecH
HeoOxomuMo yBemmunth Ha 20-30 kr/mM° mus cocraBa GeroHa ¢ GoabmmM  LI/B-
OTHOIICHHEM 1 YMeHbIUTh Ha 10—20 Kr/M° 1151 cocTaBa ¢ MeHbIMM LI/B oTHOIICHHEM.
Pacxox nieMeHTa 1 mecka pacCYMTHIBAIOT 1o popmynam mi. 6.5 u 6.6.

Oua I/B=1,6

PacueTtHOe 3HAaUEHWE TIJIOTHOCTH:

Pew = 2160 — 20 = 2140 kr/m’,
Pacxon BoAbl MpUHUMAIOT paBHBIMU Ha4aJIlbHOMY COCTaBY:
B=225n
I =1,6 - 225 = 360 kr;
IT=p., - 1-11-B = 2140-360—225 = 1555 xr;
=360 -0,7/100 = 2,5 k.
Jas LI/B = 2,2
PacueTrHOe 3HAaUEHWE TIJIOTHOCTH:
Pew = 2160 + 30 = 2190 kr/™m°.
Pacxon Boabl MprHUMaeM paBHBIMH HA9aJIbHOMY COCTaBY:
B=225n
=22 "-225=495kr;
IT=p., - 1-11-B = 2140-495-225 = 1470 xr;
=495 -0,7/100 = 3,5 k.

[Io nByM pacyeTHBIM JOIMOJHUTEIBHBIM COCTaBaM M3TOTABIMBAIOT OETOH,
OTIPEIENSAIOT TOJABMYXKHOCTD, (DAKTHYECKYIO TUIOTHOCTH Peyp = 2130 KT/M® U Poz = 2210
KI/M® COOTBETCTBEHHO JJIs /B = 1,6 u 2,2, a TakXe U3TOTOBJISIOT KOHTPOJIbHbBIE 00pa3IIbl
JUISL OTNIPEACIICHUS TMPOMEKYTOYHOM M TMPOSKTHOM TIPOYHOCTH B Bo3pacte 28 CYT.
[ToaBmKHOCTH OETOHHOW CMECH B JIBYX JAaHHBIX COCTaBaX HE TPEBBINIAA JOMYCTHMbBIC
npeesbl 3aJaHHOW MapKH, TIO3TOMY MPOBOJUTH KOPPEKTUPOBKY YyI000YKIaABIBAEMOCTH
JOTIOJTHUTEIIPHBIX COCTABOB HE OBLII0 HEOOXOMMOCTH.

[To naHHBIM WCTBITAHWN HAYaJIBLHOTO M ABYX JOMOJHHUTEIBHBIX COCTAaBOB OCTOHA
CTposAT 0a30BbIC 3aBUCHMOCTU MPOMEKYTOYHOM MPOYHOCTH M MPOYHOCTH B Bo3pacte 28

CyT. ¥ (haKTUUECKOU cpesiHel TIOTHOCTH OeToHHOM cMmecH oT LI/B.
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Tabmauma 7.1

TexHUYEeCKNE XapaKTEPUCTUKH MEITKO3epPHHUCTOro OeToHa

B BO3pPacTeC (Cpe,I[HI/Ie 3HA4YCHU ITJIOTHOCTH, HpO‘lHOCTI/I)

Cocras /B 7 cyT. 28 cyT.
[InotHOCTB, [IpouHoCTS, IlnotHocTe, | IIpoyHOCTB,
kr/™m° Mlla Kr/™m° Mlla
OntuMansHbIA HayaneHbe | 1,9 2157 22,5 2160 28,1
JlomomHUTENbHBIE COCTABBI
Nel 1,6 2133 13,6 213 17,0
0
Ne2 2,2 2206 31,2 221 39,0
0
a) /05; Ke/m
| ] |
| | | | /
2220 i 1 |
2210»__—;———_—{——————4] +— — —+ -
| B |
2490 i 1 |
A |
2460 | i i
2{53 t— — — — ————————.——7/[ |
| N
|
| i |
243D o |
L
| , |
2400 | L |
12 15 16 18/ 19 21 22
4,85

Pucynok 7.1, a — ba3oBasi 3aBUCUMOCTb: «IIOTHOCTH — [I/B-oTHO1IICHKE

418
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Pucynok 7.1, 6 — ba3oBas 3aBucUMOCTb: «IpoyHOCTh — LI/B oTHOmIEHHEY; 1 — B

BO3pacTe 28 CyToK; 2 — B BO3pacTe 7 CyTOK

Ha ocnoBanum nanHbix puc. 7.1 ompenensem, 4To 1jisi oOecriedeHUs: CpeaHeit
npounoctu 26,0 MlIla neooxoaumo LI/B = 1,85 npu mmotHoctH p,,, = 2153 Kr/M°.

Takum 00pa3oM, OKOHYATEIbHBI HOMUHAJBHBIN COCTaB MEJIKO3EPHUCTOTO OETOHA,
o0ecreunBaroIMi cpeHIo NpoyHocTh kiiacca B20 (26,0 MIIa), cienyronuid:

I[=B-1]IB=225"1,85=416«r;

I1=2153 - 1 —416 — 225 = 1512 xr;

=416 -0,7/100 = 2,9 kr

B =225 n.
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Pa3znen 8. Pacuer u mog0dop cocraBa MeJIKO3epHUCTOr0 0E€TOHA,

NPoLIeAIIEro TeMIOBY 00padoTKY

8.1 Br1bop u omnpejesieHne XapakTepUCTUK UCXOJHBIX MaTepUaoB MPOU3BOIAT 1O
pEKOMEHIaMAM pasena 3.
8.2 Pacuer u moabop cocraBa 6€TOHA.
8.2.1 Tlo puc. 8.1 onpenmenstor MEeMEeHTHO-BoAHOe oTHomeHue (1I/B),
OPUEHTHUPOBOYHO OOECIEUMBAIOIIEE 3aJaHHBIA CPEIHUI YPOBEHb MPOYHOCTU OETOHA,

MPOLIEAIIETO TEIIOBYI0 00pabOoTKY, B TPOEKTHOM BO3pacTe.

R; MIIa 4
70

. SN S
. /

| i
|
7

0 1 2 3 4 LB

Pucynok 8.1 — 3aBucUMOCTb MPOYHOCTH O€TOHA Yepe3 28 CYTOK MOCIe TEII0BOM
00padoTku ot LI/B oTHOIMIEHUS 1 Ki1acca mpoyHOCTH 1ieMeHTa; 1 — mement LIEM 22,5; 2 —

nemeHT LIEM 32.5; 3 — nement LIEM 42.5; 4 — nement LIEM 52,5
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8.2.2 Tlopsimok pAelcTBHM MO MOAO0OPY COCTaBa MEJIKO3EPHUCTOrO0 OeToHa,
MPOLIEIIIETO TEIIOBYI0 00pabOTKY, MOKa3aH Ha CIENYIOIIEM MIPUMEpE.

IIpumep. TpeGoBanus Kk OEeTOHY TPOTyapHBIX IUIMT U OoparopoB: B30 (cpennss
npounocte 40.0 MIla nmpu V = 13,5%) F,300 ¢ BomomoriomenueM He Ooinee 5%.
OtnyckHast mpoyHocTh 90% oT cpeaneit npoyHoct kiacca (36,0 MlIla), xectkoctsh K2
(11-20 c).

Pexum TenoBoit 00paboTKu:

- BBIJIEPKKA — 5 4acoB;
- moabeM Temmepatypsl 10 50—55 °C — 2 gaca;
- U30TEPMHUYECKUI IporpeB npu temmeparype 50-55°C — 8 yacos;
- crryck Temneparypsl 10 20°C - 7 gacos..
Hcnonp3yemble MaTEpUAbL:
- nemeHt — [IIEM 1 42,5H;
- mecok — My = 3,0, puac = 1450 KT/M;
- nobaBka Bojopeayupyromas ¢ 3pdexrom ymroraenus ([;) — pacxox 0,8 1 Ha 100 xr
[IEMEHTA;
- no6aBKa Bo3myxoBosiekaromast (JI,) — pacxon 1,2 m Ha 1 M° GeToHa.

[{emeHTHO-BOAHOE OTHOLIEHHWE Ha3Ha4yaeTcs no puc. 8.1. B 28-cyrounomM Bo3pacte

MOCJIE TETIOBOM 00padoTKu HYkHO nosyunTh 40.0 MIla, cnenoBarensHo, mo puc. 8.1:
LI/B =2,0 (B/I1 =0,5).

ITo dopmynam (15) u (16) paccunteiBaeM pacxoj IiEeMEHTa U Tecka (Kr). 3HaueHUE

[I/1] otHOlIeHHE mMpuHUMAaETcs Mo Tabi.6.1, ucxoas u3 omnpeneneHHoro B/II; 3naueHue

CpelHEe! MIIOTHOCTU TPUHUMAaeM 1o 1ab1.6.2.

2100
1+3,7+05

11 =415-3,7 =1495

=

/I, =0,8-404/100 = 3,23

Pacxon Boasl B (JI/MS) HaYaJILbHOTO HOMHMHAJIBHOI'O COCTaBa Ha3HA4JaeTCd IO TaOJI.
6.3.
B =145
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KoppektupoBanue yno0OyKIaIbIBAEMOCTH B OIBITHOM 3aMEce€ MPOU3BOISAT B
CJIEIYIOLIEM MOPSIJIKE.

N3 pacueTHOro cocraBa O0€TOHA M3TOTaBIMBAIOT OMBITHBIA 3amec oObemoMm 10 .
Pacxonx matepuanos Ha 3amec: 1] = 4,04 kxr, I1 = 1495 xr, B=1,45m, JI; = 0,323 m, /I, =
0,120 7.

OmnpenensitoT xecTkocTh: JK = 10 ¢. [y OBBILIEHUS AKECTKOCTU OETOHHON CMECH B
3amec 100aBisitoT 0,5 Kr mecka; NepeMelInBalOT U MOBTOPHO OMPEIEISAIOT KECTKOCTh: JK
= 20 c, CpeIHIOI IIOTHOCTh OETOHHOW CMeCH pP., = 2230 KI/M° U Ha OCHOBAHHH
(baKkTUYECKON MIOTHOCTH OETOHHOM CMECH MEepPeCcUUTHIBAIOT (haKTUUECKU cocTaB OeToHa
(ko).

K =2230/2100 = 1,06

I1=404-1.06 = 428;

IT=(1495+50)-1,06 = 1638;

B =145-1,06 = 154;

;1 =3,23-1,06 = 3,42;

1I/B = 428/154 = 2,78

OTKOppPEKTUPOBAHHBIM MO JKECTKOCTH M PACCUUTAHHBIM 1O (akTUuecKoit
IJIOTHOCTU COCTAB MPUHUMAIOT 332 HAYaJIbHBbII HOMUHAJIBHBINA COCTaB OETOHA.

W3 nomyyeHHOro 3aMeca M3roTaBIMBalOT KOHTPOJIbHBIE 00pa3Ibl AJIsl ONpeeICHUS
OTIIyCKHOM M MTPOEKTHOW NMPOYHOCTH. McnipITanus oka3anu, 4To

R"4, = 29,0 MIIa;
R = 36,0 MI1a.

Jlnst onpeienieHns HOMMHAJIBHOTO COCTaBa OETOHA CTPOSIT 0A30BbIE 3aBUCUMOCTH 11O
OTITYCKHOM M TPOEKTHOW MPOYHOCTH. JIJIT 3TOr0 pacCUMTHIBAIOT JBa JOTOJHUTEIHHBIX
cocrasa O6eroHa ¢ 1I/B = 2,48 u 3,08.

Pacxo1 BObI IPUHUMAIOT PaBHBIM OTKOPPEKTHPOBAHHOMY cocTaBy B = 154 /M’ n
PACCUMTHIBAIOT PACXOIBI LIEMEHTA, [IECKA M TOOABKH (KI/M°).

Has /B = 3,08

PacueTHOe 3HaUE€HME NTIOTHOCTH:

Pew = 2230420 = 2250 kr/m’;

I1=154-3,08 = 474;
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[M=p, 1-1—-B=2250-474 — 154 = 1622;

1 =474 -0,8/100 = 3,8.

Jaa 1I/B = 2,48

PacueTtHO€ 3HaYEHNE IIOTHOCTH:

Pow = 2230 — 15 = 2210 kr/m’;

[1=154 - 2,48 = 382;

[M=pe- 1 -1—-B=2210-382 — 154 = 1674 kT;

;=382 -0,8/100 = 3,1.

[Io nAByM pacyeTHBIM JIOMOJHHUTEIBHBIM COCTaBaM HW3TOTABIMBAIOT OETOH,
OTIPEIENSAIOT TOABMKHOCTD, (DAKTUYECKYIO TUIOTHOCTH Peyy = 2250 KT/M® U Penz = 2210
kr/M° coorBercTBerHO 11t LI/B = 3,08 1 2,48, a Taxke (hOPMYIOT KOHTPOJIBHBIC 00Pa3Libl
JUISl OTPENIeSICHUs] OTITYCKHOM M TPOEKTHOM MpoYHOCTU. JKECTKOCTh OETOHHOM cCMecH B
JIBYX JIaHHBIX COCTAaBaX MOXET HECKOJIbKO OTJIMYATHCS OT KECTKOCTH HaYyaJIbHOTO COCTaBa
6etona. Eciu 3TO oTiM4YMe MpeBBIIAET MPeAesibl MapKU MO KECTKOCTH, TO HEOOXOIUMO
MIPOBECTH KOPPEKTUPOBAHNE yI000YKIIAILIBACMOCTH.

[lo gaHHBIM HCTBITAHUNA HAYAJIBHOTO M JABYX JOMOJHHUTEIBHBIX COCTABOB OETOHA
CTpOAT 0a30BbIE 3aBUCUMOCTH OTIYCKHOM M NPOEKTHOW MPOYHOCTH M (PaKTHUECKOU
cpeaHel mIoTHOCTH OeToHHOM cMecH oT LI/B oTHomeHusl.

Ha ocHoBanum naHHbIX puc. 8.2 u puc. 8.3 onmpenemnstoT, 4To s 0O0CCICUCHHS
ormyckHoi npourocty 36,0 MIla 1I/B = 3,14, nmpu stom Ryg = 45,0 MIla, a p., = 2250
Kr/M°.

HomuHnanbHbIil cocTaB O€TOHA, MEepecYUTaHHbIA MO GopMyiam, cienyromuil (Ha 1
M)

[I=B: 1I/B=154 - 3,14 = 484 xr;

IT=2250-1-484-154 = 1622 xr;

B =154 n;
1=484-0,8/100 = 3,87 u;
212 = 1,2 J.

[To tabn. A.2 Tlpunoxenuss A omnpenenseMm, 4to F,300 moxxHO oOecneuuTh Npu

npouHoct >36,0 MIla npu ucnonap30BaHUM BO3AYyXOBOBJEKaromed m00aBku. Takum
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00pa3oM, HOMUHAJIBHBIM COCTaB obecnedyuT Mopo3ocTtoikocTh F,300, T. K. MpOYHOCTH B
Bo3pacTe 28 CyTOK mociie TerioBor obpabotku 41,4 Mlla. Ho ans Bemaun maHHOTO
cocTaBa B TIPOM3BOJICTBO HEOOXOIMMO MU3TOTOBUTH KOHTPOJbHBIC 00PA3Ibl U OMPEICIUTh

¢bakTryeckyro moposocrtoitkocts o 'OCT 10060.

a) P
JDCM, ke/m3

227

2260

2250

223D

|

|

|

|

|
S
i

|

[

|

|

| ¢

2210 —1

U/

2.2 248 2 278 2.8 308 3L >34

Pucynox 8.2 — bazoBast 3aBUCHMOCTb «CPEIHSS IUNIOTHOCTh OeTOHHOU cMecu — 11/B-

OTHOILLICHUEC»
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36
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2,8 — — — ——
20

25 {44 e

D 4B

Pucynok 8.3 — ba3oBsie 3aBHCUMOCTH «TpOYHOCTH — LI/B-oTHOmEHNE»; 1 — uepes 4

gaca 1ocJie TerIoBoi 00paboTku; 2 — B Bo3pacte 28 CyTOK

JlaHHBIE TOCTPOCHHBIX 0Aa30BBIX 3aBUCUMOCTEH MOTYT OBITh I pa3pabOTKu
MIPOU3BOCTBEHHBIX COCTABOB MEIIKO3EPHUCTOT0 OETOHA KiaccoB Mo npoyHoctu B20—B35

IIpH UCIIOJIB30BAHNH TCX KEC MaTCPpHUAJIOB.
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Pa3nen 9. Pacuer 1 moadop cocraBa MeJIKO3epPHUCTOr0 0eTOHA ¢

MHUHEPAJbHbIMHA I[OﬁaBKaMI/I

9.1 Hacrosimmii mom0op cocTaBa OTHOCUTCS K HCIOJIb30BAaHUIO MHUHEPAJIbHBIX
no6aBok (MJI) B kKadyecTBE CaMOCTOSTCILHOIO KOMIIOHEHTa OETOHa, a HE B COCTaBe
BSDKYILIETO.

9.2 Pacuet 1 moa0op Ha4aJIbHOTO HOMHUHAIBHOTO COCTaBa MEIKO3EPHUCTOTO OETOHA
HAYMHAIOT C ONPECICHHS] HCXOAHOIO COCTaBa.

HcXOTHBIM COCTAaBOM SIBJISIETCS. MPOU3BOJICTBEHHBIM WIIM JIA0OPATOPHBIA COCTaB
MEJIKO3EpHUCTOr0 OeToHa 0e3 MHUHEpalbHBIX J00aBOK, OOECIEeUMBAIOMINN TpeOyemyto
MPOEKTHYIO MPOYHOCTh MpPHU 3aJlaHHON yJA000YKIIaabIBaeMOCTH OeTOoHHOM cmecu. [lpu
OTCYTCTBHH 3TOTO COCTaBa €T0 PACCUUTHIBAIOT B COOTBETCTBHH C Pa3AeiIoM 6.

9.3 MunepanbHbIe T00aBKHA 00JIaIal0T BSHKYIIUMH CBOMCTBAMH, YTO OOYCIIOBJICHO
B3aUMOJICUCTBUEM J100aBOK C MPOAYKTaMu rujpatainuu nementa. [Ipu pacuere cocrapa
OE€TOHa 3TU CBOMCTBAa YYMTHIBAIOT KOA(p(HIIMEHTOM LeMeHTHpyromeh 3(h(eKTuBHOCTH
K-

9.4 Onpenenenue k03¢ HUIMEHTA IEMEHTUPYIOIIEH 3PPEKTUBHOCTH MUHEPATHHON
100aBKH.

9.4.1 OpueHTUpPOBOYHOE IEMEHTHO-BOAHOE oTHomieHue LI/B Getona c moGaBkoii
paccuuThiBaloT B pazmepe 40% o011ero KoIM4ecTBa eMeHTa U MUHEPATbHBIX J00aBoK (L]
+ M1 = 100%) o hopmye (27):

1B - /B, | (27)
1+ K7, -MII I

rae 1/B, LI/B,.« — LIEMEHTHO-BOAHBLIC OTHOIICHUS OCTOHA C J00ABKOM M MCXOIHOTO
cocraBa, K',, — OpHCHTHPOBOYHOE 3HaueHHE KOIDPHUINCHTA [EMEHTHPYIOMICH
s exkTuBHOCTH A00aBKM, NMpuHUMaemMoe mo Tadn. 9.1; MJI/Il — oTHomieHue Macchl
n00aBKM K Macce IEMEHTa OIpenestoT Mo Tabi. 9.2 B 3aBUCUMOCTH OT JOJH
MUHEpaJIbHBIX J00aBOK, NMpuUHUMaeMoil Ha 3tom stame 0,25 (20%) ang npupoaHBIX
no0aBok ocamouHoro mnpoucxoxaeaus u 0,67 (40%) s TpPUPOAHBIX T00ABOK

BYJIKaAHHYCCKOT'O IMPOUCXOKICHUA U UCKYCCTBCHHBIX I[O6aBOI(.
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Tabnauna 9.1 — OpueHTUPOBOUHBIE 3HAYCHUS KOd(PDHUILIMEHTA IIEMEHTUPYIOIIEH

3¢ ()EKTUBHOCTH MUHEPATBHBIX T0OABOK

Koaddumment nementupyromeit 3¢pheKTUBHOCTH AT
MuHepanbHbIe J00aBKU obecrieueni
p a npoynoct 6erona K,

IPONIAPEHHOTO HOPMAJIBHOTO TBEpACHHS
301161 YHOCA KUCITBIE 1,10—1,30 0,7—0,8
307161 YHOCA BRICOKOKAJIBITHEBHIE 0,80—0,90 0,5—0,6
OTBanpHas KKMCIIas 307a 0,4—0,7 0,2—0,3
MoO0THBIH HECOK 0,2—0,3 0,1—0,6
JlMaToOMUTBI U TPETICIbI 2,0—3,0 1,2—1,7

Tabnaumna 9.2 — CooTHOIICHHUS MEXTy IIEMEHTOM U MUHEPAJIbHON T0OaBKOM

Jons M B cmecH ¢ IIEMEHTOM
0| 10 20 30 | 40 | 50 | 60
ﬂ -100%
+Mi
M

I 0 1011/025|044]067| 10 | 15

M 0 9 4 (233| 14 | 10 | 0,67

9.4.2 [IlpuroraBnmuBarOT JBa BCIOMOTaTelbHBIX cocTaBa Oerona c¢ [LI/B,
OTJIMYAONIMXCs OT nonydeHHbIXx B 1m.9.4.1 ma + 0,2. Pacxom mecka B 3amece H
COOTHOIIIEHHE MEXJIYy IECKOM U IIEMEHTOM OJTHUX COCTaBOB OIPEACISIIOT OIBITOM,
moaOupas 3aJaHHYK yA0O0OYKJIaJbIBAGMOCTh OCTOHHOW CMeCH TIpH TPHHSATHIX
ornomeHusix 1I/B u MJI/II. [Tpu 5ToM KOPPEKTUPOBKY Y1000YKIAIBIBAEMOCTH OCTOHHOM
CMECH MPOBOJSAT B COOTBETCTBUU C 11.6.8.

9.4.3 U3 tpex coctaBoB Oerona (o mm. 9.4.1, 9.4.2) u3roraBnuBaroT KOHTPOJIbHBIE
00pasIel I ONpeIeTIeHHUs] TPOYHOCTH uepe3 4 9 mociie OKOHYAHUS TEeINIOBOM 00paboTKH,
a U1 OETOHA, TBEPCIONIETO B HOPMAIBHBIX YCIOBUSX, uepes3 28 CyT.

9.4.4 Tlo pe3ynbTaTam onpeeaeHUs TPOYHOCTH COCTaBOB O€TOHA B COOTBETCTBUU C
11.9.4.3 cTposT 3aBUCHMOCTh mpoyHOCTH OT LI/B. Ilo 3TOi 3aBUCMMOCTH OMNpPEHEIISIOT
IIEeMEHTHO-BOIHOE oTHomeHue LI/B, obecneunBaroniee mojsydeHue MPOUYHOCTU OETOHA C
100aBKO#, paBHOW TPOYHOCTH UCXOTHOTO COCTaBA.

9.4.5 PaccuuthiBatoT ¢akThuueckoe 3HaueHne KOd(hOUIMEHTAa IEMEHTUPYIOIICH

sapdextuBHOCcTH K\, TI0 hopmye (28):
K = {WB

HCX _1 . ,
M

BCII

2 - 2 } I (28)
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rae /B, 1I/By; — IEMEHTHO-BOHEBIE OTHOIICHUS UCXOJHOIO COCTaBa OeToHA U OeToHa
C 100aBKOM, UMCIOIINX PABHYIO IPOYHOCTD.

9.5 Onpenenenne ONTUMAIBHON JO3UPOBKU MUHEPAIBHON JOOABKH.

9.5.1 IIpuroraBnMBaOT AOMOJHUTEIBHO COCTaBbl OETOHA C COAEPKaHUEM T0OABOK
B CMECH C IIEMEHTOM, %:
- IPUPOJHBIX ocagoyHoro npoucxoxaeHus — 10, 20, 30 u 40;
- IPUPOIHBIX BYJIKAHHUYECKOTO MPOUCXOKIEHUS U UCKYCCTBEHHBIX MoJIoThIX — 10, 20, 30,
40 u 50;
- BRICOKOKaJIbIIMEBBIX 3011 yHOCca — 20, 30, 40, 50 u 60;
- uHel — 4, 8, 12.

[{eMeHTHO-BO/IHBIC OTHOIIECHUS 3THX COCTABOB OIPEACAIOT 1o (hopmyite (29):

L[/B"CX

[/B-= .
14K? -l\ﬁﬂ-o,g (29)

CooTHOIIIEHNE MEXITY MEeCKOM M IIEMEHTOM B KaKJIOM JOTOJHUTEIHLHOM COCTaBe
MOAOMPAIOT ONBITOM, PEryJIHUPYS yA000YKIaIbIBAEMOCTh B COOTBETCTBUH ¢ 1. 9.4.2.

9.5.2 B momoOpaHHBIX TO YA00OYKIaJBIBAEMOCTH JOMOJHUTEIBHBIX COCTaBaX
O0etoHa (UKCUPYIOT (AKTHYECKYIO CPEJIHIOI IUIOTHOCTh OETOHHOM CcMecu |
M3TOTaBJIMBAIOT KOHTPOJBHBIE OOpa3Ibl JUIS ONPEICICHUS OTIYCKHOM M IPOCKTHOU
MPOYHOCTH OETOHA.

9.5.3 B kauecTBe ONTHMAJIBHOIO KOJHYECTBA JOOABKHM B CMECH €€ C IIEMCHTOM
MPUHUMAIOT TO, TIPH KOTOPOM TOJIy4eHa MaKCHUMajbHas MPOYHOCTH JOIMOJTHHUTEIBHOTO
coctaBa OeroHa. /[ 3TOro cocTaBa pacCUMTHIBAIOT (DAKTUYECKUH pacXo]a IIEMEHTa U

n00aBKU 10 Popmyiam:

_ pl 30
i 1+ M YL+ TI/IT+ BT (30)
MJI=11-MJI/11. (31)

Pacxo BozbI U TIecKa paccUUThIBAIOT 1o Gopmysiam (15) u (16).

9.5.4 TlpuroraBnmuBaroT JBa cocTaBa OeToHa ¢ HaiaeHHbIM B mm. 9.5.2—9.5.3
onTuManbHbIM  oTHomeHuemM MJI/I], oTamuaromumcs ot II/B  onTumanbsHOTO
AonoJHUTEIbHOTO cocTaBa Ha + (0,2—0,4) u npuHUMarOT 3HaYeHUs B paBHBIME pacxoy
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BOJBI B  ONTHUMAJbHOM  JIOTIOJHUTEIFHOM  COCTaBe, OTKOPPEKTHPOBAaHHOM  IIO
yI000YKIIaIbIBAEMOCTH, a BETMYMHY CPEIHEH MJIOTHOCTH OETOHHON CMECH YBEITUYHBAIOT
Ha 20-30 kr/m° 115 cocTaBa ¢ 6onbiuM L/B 1 ymenbmaror Ha 10—20 KT/MS JUTSL COCTaBa C
MenbIuM LI/B. C ydeTom 3TOro pacCuuMThIBaIOT COCTaB OETOHA B COOTBETCTBUU ¢ T1. 9.5.3.
N3 3amecoB 3THX COCTaBOB HM3TOTABIMBAIOT KOHTPOJIBHBIC OOpa3Ibl IS OMpPEHCTICHUS
NPOYHOCTH OETOHa B OTIYCKHOM M TIPOEKTHOM BO3pacTe, a TaKXKe ONpPEICeISIIOT
(baKkTUYECKYIO INIOTHOCTh M YA00OYKIIaAbIBAEMOCTh OETOHHOM CMECH.

9.5.5 Ilo pe3ympTaTamM oOIpeneicHUs MPOYHOCTH OETOHA OMOJIHUTEIHLHOTO
ONTHUMAJIBHOTO COCTaBa M JIBYX OTKOPPEKTUPOBAHHBIX CTPOST 0Oa30BbIE 3aBUCUMOCTH
MPOYHOCTH OETOHAa B OTIYCKHOM M TIPOCKTHOM BO3pacTe W (aKTHUYECKOW CpemHen
IJIOTHOCTU O€TOHHOM cMmecH B 3aBucuMocTH oT LI/B. Tlo 3TuM 3aBUCUMOCTSIM OnpeesitoT
MuUHUManbHOe 3HaueHue [I/B, oOecneunBaromiee mnojgydeHue OETOHa C 3aJaHHOMU
OTITYCKHOW M TMPOEKTHON NPOYHOCTHIO M COOTBETCTBYIOIIEE €My 3HA4YeHHE CpeaHEeH
MJIOTHOCTU OETOHHOM CMECH.

9.5.6 Ha ocHoBanuum ompezaeneHHoro mo 06azoBoi 3aBucumoctu LI/B m cpenneit
MJIOTHOCTU OETOHHOM cMecH 1o 11.9.5.3 pacCUMTHIBAIOT HOMUHAJIBHBIN COCTaB OE€TOHA.

IIpumep. Tpedyercs moaoOpaTh COCTaB MEJIKO3EPHUCTOIO OETOHA ¢ MUHEPAIbHOM
nobaBkoi (kucinoit) — 3omoit yHoca Ctynunckoit TOC. Knacc mo mpoyHOCTH Ha ckaTue
B15 (cpemnsis mpounocts knacca 20 MIla npu V = 13,5%), ormycknas mpoyHocts 14
MIla (70%). 3anmannas ypoOoykiaaeiBaeMocTh OeToHHOM cMecu OK = 3 cwm.
Hcnonb3yroTes ciaeayomue MaTepuabl:

- uement LIEM 142.5;
- 1ecoK ¢ My = 2,7, Prac. = 1450 xr/m;
- nobaBka: cynepBoaopenyupyromas ¢ pacxoaom 0,7 i1 Ha 100 xr riemenTa.

Pacuer m moabop HOMHHAJIBHOTO cOCTaBa O€TOHA MPOU3BOAAT B CIEAYIOIIEM
MOPSIZIKE.

B kadectBe WHCXOAHOTO cocTaBa OETOHAa MPUHUMAIOT COCTAaB C PacCXOiOM

MaTepuasnoB Ha | M

/B =1,72;
L1 = 490 xr;
IT1=1390 xr;
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B =285 m; J1 = 3,43 1.
1. Onpenenenue nemenTupyouei 3¢p¢eKTuBHOCTH 30.1bI.
PaccuuthiBator opueHtupoBouHoe oTHoueHue LI/B Gertona c 3omoi mo dopmyse

(29), npurumas K, , mo tabm. 9.1:

K, = 1,2%,
o L2 o
1+1,2-0,67

[IpuroraBnuBaioT JABa BCIOMOTaTeNnbHbIX coctaBa ¢ [I/B, oTnuuarommxcs ot
paccuutannoro Ha + (0,2—0,3), vanpumep 1,15 u 0,75.

DakTUYECKOE COOTHOIIEHUE MEXAYy IEeCKOM K LEMEHTOM BCIIOMOIaTeNIbHBIX
COCTaBOB OIPEAECISAIOT ONBITOM, NOJAOMpas 3aJaHHYI0 YAO0OOYKJIaJbIBAEMOCTh OETOHHOM
cmecu nipu npuHATHIX LI/B = 1,15 1 0,75 u B/I1 = 0,67.

Jlisg Toro 4toObl MpH 3TOM NOJOOPE MCHOJIb30BaTh 3aMechl HE o0beMOM 7—8 1,
KOTOpBIM HEOOXOIUM Uil ONpPENENICHUs OCAaJKH CTaHJApTHOTO KOHYCa, a MEHbIIUE,
MOJABM)XKHOCTh ~ PEKOMEHJIYeTCSl  OIIEHMBAaTh  BEJIIMYMHOM  TOTPYKEHUS  KOHyca
CrpoillTHNJT o 'OCT 5802 uim pacriblBOM KOHYCa Ha BCTPSAXHMBAIOIIEM CTOJIUKE IO
I'OCT 310.4. O6bemM 3ameca MpU UCIOIB30BAHUH ITUX MTPUOOPOB PaBEH COOTBETCTBEHHO

0,5 11, a cBSA3b C OCAAKON CTAaHAAPTHOTO KOHYCA ISl MEJIKO3EPHUCTOrO0 OETOHA MpUBEACHA

Ha puc. 9.1.
nNK, cm

\ ! T / ‘

6 i
\ 4 /
./ i
g +
OK, ca 12 8 4 0 120 140 1680 180 200 PK, mm

Pucynok 9.1 — Cs3b nokasareneil ocaaku konyca OK, norpyxeHust Konyca
[IK CrpoullTHHNJI u pacnsiBa konyca PK Ha BeTpsxuBaromem CTOMMKE IS

MEJIKO3EPHUCTON OETOHHOU CMECHU
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[locne KOppEeKTUPOBKU YAOOOYKIAJbIBAEMOCTH W ONpenencHus: (HakTUYeCcKoil
CpeIHEeW TJIOTHOCTH OETOHHBIX CMECEH IOTy4aloT JBa BCIIOMOTATENbHBIX COCTaBa C

pPacxo/I0M MaTepHaioB, paCCUNTAHHBIX 110 hopmyiam 1. 9.5.3.

Has I/B 1,15
LI = 430 kr;
MJI = 288 kr;
I1 =920 kr;
B =374 n;
=301 m
Jpnasa II/B = 0,75:
LI = 320 «k;
MJI = 214 kr;
[1=1015 kr;
B =427 n;
=224 m.

M3 BcnoMmoraTenbHBIX COCTaBOB M3TOTaBIMBAIOT KOHTPOJIBHBIE OOpa3Ilbl IS
OTpEeICJICHUS] TPOUYHOCTHU Yepes3 4 4 Mociie TeII0BOMH 00padOTKH.

[TonyuaroT aiisg nepBoro coctaBa Ryy = 16,2 Mlla, ans BToporo - Ry, = 5,4 MIla.

Crposit 3aBucumocth mpouyHoctu oT II/B (puc. 9.2). Ilo aTo¥i 3aBuUCHMMOCTH
onpenenstor LI/B, obecneunBaromniee nosnydeHue npouyHoctu 14 Mlla, kotopoe paBHO
1,07, m paccuuThiBaloT (QakTUYeCcKoe 3HadYeHHe KOIPPUIIMEHTa I[IEMEHTHPYIOIIEH
s dexTuBHOCTH IO PopMmyiie (28):

K? = (ﬂ— )1,5 =091
1,07

2.0npeaesieHne ONTUMAIbHON J03UPOBKH 30J1bI

[TpuroraBnuBarOT AOTIOTHUTEIBHBIE COCTaBbI OETOHA C COJEP>KaHUEM 30JIbI B CMECH
ee ¢ nemenrtoMm 10, 20, 30, 40 u 50%. LleMeHTHO-BOAHBIE OTHOIICHHS 3THX COCTaBOB,
paccuuTansbie 1o hopmye (29), cooTBeTcTBeHHO paBHbl 1,58; 1,43; 1,26; 1,11; 0,95.

CooTHOIIEHHE MEXIy TEeCKOM U IIEMEHTOM JOMOJHUTEIBHBIX COCTAaBOB
OTIPEIENISAIOT OIBITOM, TTOJAOUpas 3aJaHHYI0 YI000yKIaAbIBAEMOCTh OSTOHHONW CMECH MPHU
paccuutannbix 11/B u npunsteix MJI/11.
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[Toce KOPPEKTUPOBKH YIAOOOYKIAABIBAEMOCTH [OTIOJHUTEIBHBIX COCTABOB M
onpeaeneHus: (HakKTUUECKON CcpenHell TIOTHOCTH OETOHHBIX cMeced Mo (opMmynaM .
3
10.5.3 paccuuThIBarOT pacxoji MatepuaioB Ha 1 M~ (Tabu. 9.3).

Ta6nuna 9.3 — JlonmoJHUTENBHBIE COCTaBBl U IPOYHOCTH Uepe3 4 4 mocie TerioBoi

00paboTKn
Jonst 307161 B cMecH ¢ IIeMEHTOM, %o 11, Kr/M° M/JI, Kr/M° I1, kr/™m° B, kr/Mm° R"4,, MIIa
10 466 51 1328 295 14,5
20 435 109 1287 304 15,3
30 394 173 1250 313 15,9
40 355 238 1212 320 14,8
50 320 320 1143 337 12,5

W3 JOMOTHUTENBHBIX COCTABOB M3TOTABIMBAIOT KOHTPOJIBHBIE OOpPA3Ihl IS
OTpEeNeNICHUs] MPOYHOCTH 4Yepe3 4 4 u uepe3 28 CyT. MOocjae OKOHYAHMS TEIUIOBOM
00paboTKH.

[To pesynpTaTaM ompeaeiacHUs TPOYHOCTH TOTOJHUTEIBHBIX COCTAaBOB depe3 4 4
1mocJje TerioBoi o0paboTku (cM. Tadmd. 9.3), B kKauecTBe cOCTaBa ¢ ONTHUMAJILHOMN J10JIeH
30761 B CMECHU €€ C IIEMEHTOM NpUHHMAIOT coctaB No 3, uMeromuil MaKCUMaJIbHYIO
npouHocTh 15,9 MIla u pakTuyeckyro CpeHIO IIIOTHOCTh OETOHHON CMecH

p%e = 2130 kr/M’,

[IpuroraBnuBarOT JBa OTKOPPEKTUPOBAHHBIX COCTaBa OETOHA C HaWJEHHOU
ONTHUMAaILHOMN IoJIeH 3016l B cMecH ¢ iemeHToM — 30% u ¢ 11/B, otnuuaronumucs ot 1/B
= 1,26 onTUMAaJILHOTO JIOMIOTHUTEILHOTO cocTaBa Ha + (0,2—0,4), vanpumep 1,45 u 1,05.

TIpHHIMAIOT PACXOJ BOMBI B 3TUX cocTaBax Ha 1 M° B = 313 1, a s Goxsimero 1I/B
Pen = 2130+30 = 2160 kr/M°, uist MenbInero 2130 — 20 = 2110 kr/m’,

[To hbopmynam 1. 9.5.3 paccuuTHIBAIOT pacxo]l MaTepuaioB Ha 1 M2,

Joas II/B = 1,45:

I1=313-1,45 = 454 kr;
301a = 454-0,44 = 200 kr;
IT=2160 — 454 — 200 — 313 = 1193 xT;
J=3,18 n.
Juas II/B = 1,05:
I1=313-1,05 =329 kr;
301a = 329-0,44 = 145 kr;

[1=2110-329-145-313=1323 kr; =23 1
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N3 3aMecoB OBYX OTKOPPEKTHUPOBAHHBIX COCTABOB M3TOTABIMBAIOT KOHTPOJBHBIE
oOpasmubl ISl ONpeAeNiCHus] TMPOYHOCTH 4epe3 4 4 W depe3 28 CyT. moclie TEerioBOU
o0paboTKH, a Takke omnpeAesnstoT (aKTUUYECKYI0 CpPEIHIO0  IUIOTHOCTh U
yI000YKIaAbIBAEMOCTh OETOHHOM CMECH.

[Io pesynapTaram  ompeAeNeHUs  MPOYHOCTH  OETOHA  JIOMOJHHUTEIHLHOTO
ONTUMAJIIBHOTO COCTaBa M JIBYX OTKOPPEKTUPOBAHHBIX CTPOSIT 0a30BbIE€ 3aBHCHUMOCTU
MPOYHOCTH U (PaKTHUECKON cpeaHeit mnotHoctu oT LI/B.

[To »tum 3aBucumoctsMm (puc. 9.2, 9.3, 9.4) ompenenstor muHUManbHOoe LI/B,
o0ecrnieunBarolee MmoyiyueHue 6eTona ¢ oTimyckHoi npounoctbio 14 Mlla u npoexTtHoii 20
MlIla, xotopoe paBHo 1,23. Ilpu stom LI/B momywaroT cpenHior0 mpo4YHOCTH Kiacca B
15-20 MIla npu ormyckHoit mpounHoctu 15 MIla. ®aktuueckas CpenHssl TUIOTHOCTb
OETOHHOM CMeCH:

p%e = 2127 xr/M’,

a) pfﬂ, Ko/m3

2180

2160 /

2140

2427|- — — —— —
212 =

i
|
‘ |
|
1

2100

| .

12 123 14 16 L/R

Pucynox 9.2 — bazoBas 3aBUCHUMOCTb «CpEIHSS INIOTHOCTh OCTOHHOW CMEeCH —
L1/B-oTHOIICHHE)»
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Pucynok 9.4 — Onpenenenue otHomenus L/B ans pacuera ¢pakTudaeckoro
3HauYeHUs Ko3(ppuuumenTa neMeHTupymuen 3pPexTuBHOCTH; 1 — UCXOHBII cOCTaB
6etoHa 6e3 30J1bI; 2 — BCroMoTareNbHbIe cocTaBbl OeToHa ¢ 40%-HbIM COIepKAHUEM 30JTbI

B CMECH C IIEMEHTOM

[To hopmynam 1. 9.5.3 paccunuTHIBalOT HOMUHAJIBHBINA COCTaB OETOHA HA Inm®:
I1=313 - 1,23 =385 kr;
3oma = 385 - 0,44 = 169 kr;
I1=2127 — 385 -169 — 313 = 1260 xr;
B =313 n;
1 =27nm.
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Paznen 10. Pacyer u mog0op cocraBa Hanpsramumero 0eroHa

HOPMAJ/IBHOI'O TBEPACHUS

10.1 Hanpsraromuii O€TOH OTHOCHUTCS K TsDKEIbIM O€TOHaM U JOJDKEH
yaoBaeTBopsATh BceM TpedboBanusiMm ['OCT 26633 u I'OCT 32803.

10.2 Jins nanpsraroiero 6€ToHa BO3MOXKHO MTPUMEHEHHUE CIIeIYIOUX [IEMEHTOB!

- Hanpsrawpomue nemeHTsl o 'OCT P 56727 «llemeHTbl Hampsraromue.
TexHuueckue ycioBus»;
- moptinananemMedtel o ['OCT 31108 «llemMeHTBI OOIIECTPOUTEIBHBIE.

TexHuYECKUE yCIOBU.

10.3 Pacuer cocrtaBa OeTOHa MPOU3BOJAUTCS B COOTBETCTBUU C pazaeiiom 4
HacToAmUX PexomMeHaanuii co cneayronuMy T0MOTHEHUSIMU:

- IIPH PacyeTe COCTaBa OETOHA C HOPMHUPYEMOM BEJIMYMHON CAaMOHANPSDKEHUS (S, OT
1 MITa mo 'OCT 32803) pacxoxa Hanpsratomiero riemenrta (HILI) win nopTianamneMeHTa ¢
pacmupstonieiicss qodaskoi (P/]) nomken ObITh He HUXKE 330 Kr/M>;

- MPUMEHSTH LIEMEHT C KJIACCOM M0 MPOYHOCTH HE MeHee [[EM 42.5;

- JI0JIs TIecKa ¢ MojayseM KpynHocTH M, = 1,8—2,2 na3Hadaercs ¢ y4eToM TaOJIUIIbI
4.2 gacrosmux PexoMeHnmanuii.

10.4 B cootrBerctBumn ¢ I'OCT 32803 mHanpsraromuyii 0ETOH KIIacCHMUIMPYETCS
Kak OETOH C KOMIIEHCUPOBAHHOW YCaJKOW, OETOH ¢ HEHOPMUPYEMOW BEIUUYMHOU
CaMOHAIPSKEHUS U OETOH C HOPMHUPYEMOW BEJIMUMHOM CAaMOHATIPSIAKEHUS.

10.5 Pacyuer wu mombop cocraBa O€TOHa C pacHIUPSIOMICHCS J00aBKOM
MIPOU3BOJIUTCS O paszaeny 4 HacTosmux Pekomenaanui.

10.5.1/lonoHUTENBHO HAa3HAYAETCS PAcXOol PaCHIMPSIONICHCS HO00aBKU C YYETOM
MOJTYUYEHHUsI HaMpATarIero 0€ToHa ¢ 3aJJaHHbIMU MOKa3aTeJIsIMU KauyecTBa, YKa3aHHBIMU B

TCXHUYCCKOM 3aJaHUHU.
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Tab6nauna 10.1 — OpueHTHPOBOYHBIE PACXO bl pACIIUPAIONIEH JOOABKH JIs TOTYyUYCHUS

0eTOHOB TPeOYyEMBIX XapaKTEPUCTUK

Ne m\nn TpeboBanus k 6eToHy Pacxon P/, % ot
MacChl IEMEHTA
O6ecneueHre TpeOyeMOoi MapKu 10 CaMOHATIPSKCHHIO 10—25
Komnencarnus YCaJOYHBIX SIBJICHUI 7—11
O0ecneuenue 3aaHHOM MapKu 110 BOJOHECTIPOHUIIAEMOCTH 7—18

10.5.23tamp! mogbopa cocTaBa MM COCTABOB HAIIPATAIONIETO OCTOHA:

- pacyeT coctaBa OeTOHa MO paszzeny 4, re pacxo] Hampsrarlero eMeHTa WiIH
NOPTJIAHIIEMEHTA paccuuThIBaeTcs o popmyse (2);

- Ha3HAYEHUE KOJMYECTBA PACIIUPSIONICHCS T00aBKH B OCTOH HAa TIOPTIAHIIICMECHTE
PACCUUTHIBACTCS B 3aBUCUMOCTU OT TpeOOBaHUM yKa3aHHBIX B TeXHUUYECKOM 3a/IaHUH;

- mo Tabn. 4.1 pazmena 4 BBIXOJAUM Ha TpeOyeMyro yI0OOYKIAIbIBAEMOCTh C
MIPOBEPKOM COXPAaHIEMOCTH TTOABMYKHOCTH;

- IOMIOJIHUTEIBHO paccYuThIBaeM JiBa coctana ¢ LI/B +(0,3);

- DKCIIEPUMEHTAJILHO W3TOTAaBIMBAaeM TpPH COCTaBa (HAYaJIbHBIA HOMHWHATHHBINA
cocTaB O€TOHAa U JIBa JIOMOJIHUTENBHBIX) U 4epe3 28 CyTOK HOPMAaJIbHOTO TBEPJCHUS
MPOBOJIUM CTaHJAPTHBIC HUCIBITAHUS W OMpeessieM MPOYHOCTh M JIPYTUe IMOKa3aTeNH

Ka4CCTBa, YKa3aHHBIC B TexHuueckom 3adaHUN.

IIpumep. B TexHuueckoM 3aJlaHMM CKa3aHO, YTO HEOOXOIUMO TMOJYYUTh OETOH
KJjlacca 1o npoyHoctd Ha cxkatue B30 WS ¢ obecnieueHneM Mapky 10 CaMOHAIPSKEHUIO
Sp 1,2 u nogBuxkHOCTHIO [14 mpu MCMONB30BaHUH CIEAYIONIUX MATEPUAIIOB:

- nement: [IEM 142,5H, p, = 3,1 kr/m;
- mecok: M = 2,2, p, = 2,65 kr/m;
- mebensn: ¢p.5(3) —20 mm, py, = 2,63 K1/,
- pactmpsronias nooaska (PJI) = 15% ot maccel nemenra, p,, = 3,0 Kr/i;
- nob6aBka: cynepoaopenyupytomas — 0,8 1 va 100 kr riemenTa,
[IpumeuaHnue: pacxox pacummpsitoniel no6aBku HazHadaeTcs Tabn. 10.1 B 3aBUCMMOCTH OT

nmorydeHus: 0eToHa TpeOyeMbIX XapaKTePUCTHK, B JJAHHOM ciiydae pacxon no6aBku PJ[ mpuHumaercs

15% oT Macchl IeMeHTa C LENbIO MOTyYeHHsI OPUEHTHPOBOYHOW MapKH 0 caMOHarpsikeHnto Sp 1,2.
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PaccunThiBacM HauyabHBIM HOMHHAJIBHBIA cocTaB 1o ¢gopmynaMm 1—9 pasnena 4 u
JOIIOJIHUTEIIBHO €IIe ABa cocTaBa ¢ u3MeHenueM LI/B otnomenus £0,3.
ITo puc. 1 uu o ¢opmyie (1) onpenensercs 11/B otnomenue ansa nementa LIEM
42,5
/B =22
Pacxon Boasr (B, JI/MS) JUISL pacdeTa ¥ mojadopa cocTaBa 0€ToHa Ha3HAYaIOT 1Mo TaoJ.
4.1.
B =185
[Ipu Benmenum pacmmpsomEed A00aBKU BOAONOTPEOHOCT, OETOHHOM CMecH
YBEJIMYHUBAETCS, TIO3TOMY PACXO0]T BOJBI IPUHUMACTCS U3 pacyeTa
B =185+5=190 w/m°

Pacxon mementa (I, KF/M3) B HAuaJlbHOM COCTaBe OETOHA PacCUUTHIBAIOT IO
dbopmyre (2):
I =2,2-190 = 418
KonuuectBo pacmupsitomieit 1o6asku (P1, Kr/M°) pPacCUUTHIBAIOT HA OCHOBAHUHU
MPUHATOTO pacxo/a 1o TeXxHUuuecKoMy 3aJJaHuIO:
P/ =418 x 0,15 =63
AbcomoTHbI 00beM 3amomuutencit (V' ,, J) paccuuteiBacTcs mo dopmyne (3) ¢
Y4E€TOM pacxojia pacuupsroneil 100aBKu:
V. =V, —-PA/p,,=1000-190/1-418/3,1-63/3,0 =654
Jlona mecka B CMeCH 3allOJIHUTENeH MO aOCOMIOTHOMY O0bEeMYy Ha3HAdaeTcs C
YYE€TOM pacxojia IIEMEHTAa U KPYITHOCTH 3aNOJTHATENS 10 Ta0d. 4.2 Wi B 3aBUCUMOCTH OT
TEXHOJIOTHH IMPOU3BOJICTBA OTPEICICHHBIX U3ICTTUH.
ITo Ta6m1.4.2:
r=0,44.
Konuaectso meikoro 3amonautess (I1, kr/m®) paccunrsiBaeres o dopmyie (4):

I = 2390 418 =416.
24,00

KonunuectBo kpynHoro 3anonanutens (LI, KI/M°) pACCUHTBIBAIOT IO dbopmye (5):

I1= 2390 7,63 =760.
24,00
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KosmdecTBo cymepBogopeaynupyomeii 106asku ([, 1/M°) paccunThIBAIOT Ha

OCHOBAHHH MPUHATOTO pacxoja no TeXHUYIeCKOMY 3aJIaHHIO:
J1 =418 x 0,8/100 = 3,3.

HavanpHbil cocTaB OeToHA, paccuntanubii no mm. 4.2.1-4.2.7 (11, B, 11, 111, P11, /1),
MPOBEPSIOT HAa OIBITHOM 3aMece C IIeNbI0 OMpENeNICHUs YA000YKIaJAbIBAeMOCTH U €€
COOTBETCTBUS TpeOOBaHUSAM, YKa3aHHbBIM B TexHudyeckoMm 3amaHuu. Jlis 3Toro
M3rOTaBIMBAIOT 3aMec U onpeAessitoT noasuxHocTh o 'OCT 10181.

B HaYaJIbHOM CoCTaBe 0eToHa, o0ecreynBaoIeM 3aJIaHHYIO

yI000yKIaAbIBAEMOCTh, GUKCHUPYIOT PacXo/ MaTepHaioB Ha 3amec Ha 10 i:

Oy = 4,18 k1
On = 7,63 kT;
Ow = 9,63 kT;
0: = 1,90 kr;
Opx = 0,630 K
0, = 0,033 kr;
>'g = 24,00 kr.

dakTHYecKas MIOTHOCTh OETOHHOMN CMECH:
- 3
Pev = 2390 kr/™m°.
. 3
dakTUYeCKUl pacxoJl MaTtepuaioB (Kr/M°) B TOJOOpPaHHOM HayajdbHOM COCTaBe

OETOHHOW CMECH pacCUUThIBaeM 1o ¢popmyiam 6—9:

2390
= 2277 19,63 =960,
H 24,00
B=22%0 190-189,
24,00
pr=2% 063-63,
24,00
=29 6033233
24,00
pr=229 63-63,
24,00
1=23% 5033233,
24,00

LI/B = 407/185 = 2,2.
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[Ipy TpoBeneHWM OMBITHOTO 3aMeca TMOJMy4YeHa HEeoOXOoAuMmasl IOABIKHOCTD
OCTOHHOU cMecH, U B BUAY OTCYTCTBHUS BOJIO- U PACTBOPOOTACIICHUS, KOPPEKTHPOBAHUE
cocTaBa 1Mo Pa3IMYHON JTOJIK TIeCKa He TpeOyeTcs.

JIOTIOTHUTENBHO PACCUMTHIBAIOTCS JBA COCTaBa, ¢ n3MeHeHueM L1/B-oTHomenns Ha
+0,3. Ha3znaueHnue pacxojia MaTepuaioB I JOMOJHUTEIBHBIX COCTABOB IPUHUMAECTCS U3
pacdera Ha OCHOBaHMM pacueTa ONTHUMAIBHOTO HAYaJIbHOTO COCTaBa, pPacxoj
pacmupstoniel  100aBKM, CyNEepBOAOPEIYIHUPYIOMIeH J00aBKM pacCUUTHIBACTCS B
IPOICHTHOM OTHOIIIGHHUHU OT pacxoja iemeHTa (tadi. 10.2).

Tao6mauma 10.2

JobaBkKa, K/M°
, I1, 111, B,
/B KII:/[M3 ko | ko | koM Pl cynep-
BOJIOPE]I.

HauansHbBIi1 HOMUHAIBHBINA COCTAB 2,2 416 760 960 189 63 3,3
JlomOIHUTENBHEBIE COCTABBI
Nel 1,9 354 807 941 186 53 2,8
Ne2 2,5 473 718 945 189 71 3,8

N3 onTumManbHOrO HAYalIbHOTO COCTaBa, a TakKXKe M3 JOMOJHHUTENBHBIX JBYX
COCTABOB M3TOTABIUBAIOT KOHTPOJIbHBIE 00PA3I[bl, KOTOPHIE UCTIBITHIBAIOTCA B MPOESKTHOM
BO3pacTe (28 CyTOK) HOPMAaJIbHOTO TBEPJCHUS, KOHTPOJIbHBIE O0pa3lbl LWIMHAPHI IS
OTIpeIeICHUST BOJIOHEITPOHUIIAEMOCTH, 00pa3ibl-ipu3Mbl pasmMepom 100x100x400 ns
u3Mepenus ynpyroit nedpopmaruu B coorBerctsuu ['OCT 32803.

[lo monydeHHBIM pe3ysibTaTaM OIpeeiCHUsS NPOYHOCTH OETOHAa KOHTPOJBHBIX
0o0pa3lioB HAYaJIbHOTO U JIOMOJIHUTEIBHBIX COCTaBOB CTPOST 0a30ByH0 3aBUCHUMOCTH

«IPOEKTHAs MPOYHOCTh-IIEMEHTHO-BOIHOE OTHOIIeHHEe» (puc. 10.1).
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Pucynoxk 10.1 — 3aBucUMOCTb TPOYHOCTH O€TOHA HOPMATILHOTO TBEPACHHUS

¢ mo6aBkoit P/l oT 11IeMEHTHO-BOJHOTO OTHOIIICHUS

[Io momydeHHBIM pe3yJibTaTaM

Tabauna.

Tab6nauma 10.3

1B

UCIIBITAHUM B BO3pacTe 28 CYTOK COCTaBJISETCA

ITokasaTenu kauecTBa O€TOHA

/B [Ipounocts B Mapka o 3HaueHUe caMo-
BO3pacTe 28 CyT., | BOJOHENPOHH- HanpsHKEHUs,
Mlla naemoctu, W S, MIla
HavanpHBIH HOMUHAILHBINA COCTAB 2,2 46,0 12 1,0
JlonoJTHUTENBbHBIE COCTABI
Nel 19 39,0 10 0,8
Ne2 2,5 54,5 14 1,2

Ha ocHoBanuu IMOJIYUYCHHBIX PE3YJILTATOB II0 BOAOHCIIPOHUIIACMOCTH W u

NI0KA3aTe0 CAMOHAIIPSIKEHUS S, IPUHUMAETCS JONOJHUTENIBHBIN pa3paOOTaHHBIN COCTaB

Ne2 Ha ocHOBaHMM NOTydeHHs MNoKaszarens S, paBHomy 1,2 MIla, ynosieTBopsromemy

TpeboBaHUsIM TEeXHUYECKOTO 3aJaHuUsl.
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Paznen 11. Pacyer u mog0dop cocraBa BbICOKOIMPOYHOT0 0€TOHA

11.1 TlombGop cocTaBOB BBICOKOIPOUYHOIO0 O€TOHa (KJIAcCOB IO MPOYHOCTH Ha
cxatre B60 u BBIIIE) OCYIIECTBISIETCS 110 TEM K€ MPUHITUIIAM, KOTOPBIC JISKAT B OCHOBE
MeTo/1a oA0O0pa OOBIYHBIX OETOHOB C YY4ETOM OCOOCHHOCTEH, CBSA3aHHBIX C 00s3aTEIIbHBIM
MCITOJIh30BAaHNEM JTOOABOK U JOMOTHUTEIBHBIMI TPEOOBAHMSIMHU K KAUECTBY M KOJTMUECTBY
KOMITIOHEHTOB cMmeceil. [Ipu »TOM creayer yduThiBaTh CIEAYIOIIUE JOMOJHUTEIbHBIC
TpeboBaHMUs.

11.2 Tlpm mombope cocTaBOB OETOHHBIX CMECeH CJeAayeT IMpeaycCMaTpuBaTh
NpUMEHEHUE KOMIUIEKCA M3 XUMHUYECKMX M MHUHEPAIbHBIX J00aBOK, B YacCTHOCTH,
CYTIEpBOJOPEAYIUPYIONTUX B COYCTAHUH C AaKTHBHBIMH MHHEPAILHBIMH JTOOABKAMU WA
WCITOJIb30BaHNE OPraHO-MHHEPATBHBIX MOAU(PUKATOPOB, COACPKANIUX BBINMICYKAa3aHHBIC
KOMITOHEHTHI.

11.3 PexomenmyeTcss Ha3HAYaTh BSDKYIE-BOJAHOC OTHOIIEHWE, IO KOTOPHIM
MMOHUMAETCSl OTHOIICHUE OOIIEr0 pacxojia IeMEHTa U aKTUBHOW MHUHEpaIbHOW J0OaBKH
WJIM OpraHO-MUHEPaTbHOTO MOU(UKATOpa K PacX0/y BOJIbI, B IHana3one ot 2,5 1o 4,0.

[{eMeHTHO-BOTHOE OTHOIIICHHE, UJIM OTHOIICHHUE BOABI K BSDKYIIEMY, IO KOTOPBIM
nmojpasymMeBaeTcsi o00mas (CymMMapHas) Macca IIeMEHTa W aKTUBHBIX MUHEPAIbHBIX
100aBOK, B CBSI3M C TPUMEHEHUEM CYTICPBOIOPEIYITUPYIOMINX J00ABOK YMEHBIIACTCS.

11.4 AOGcomtoTHble OOBEMBI 3aloJHUTENEH B cocTaBe OETOHHOM cMecu
PACCUHUTHIBACTCSI C YUYETOM aKTUBHBIX MUHEPAIbHBIX HIIM OPraHOMHHEPATBHBIX H00aBOK
o opmyiie:

V,-1000 — B/p, — L/py— M/p,,

rae V, — abcomroTHRI 00beM 3aloHUTENICH B cocTaBe OeTOHHOM cmecH, J; I, B, M —
pacxoj IIeMEeHTa, BOJABI, aKTUBHBIX MUHEPAIBHBIX WM OPTaHOMHUHEPATbHBIX J00aBOK B
cocTaBe GETOHHOI CMECH KI/M°; p, — IIIOTHOCT BOIBI, 1 KI/T; Py, Py — CPEIHSS IIIOTHOCTD
3epeH IIEMCHTA, aKTUBHBIX MUHEPATBHBIX MM OPTaHOMUHEPATBHBIX T00aBOK, KI/J1.

11.5 KauectBo MarepuasioB (LIeMEHTa U 3aMOJIHUTENEH) TOIKHO COOTBETCTBOBATH

tpeboBanusm ['OCT 26633.
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11.6 B xauecTBe 1leMEHTa pEKOMEHAYETCS MPUMEHSTh OPTIAHALIEMEHT KJlacca He
menee [IEM | 42,5 H mo 'OCT 31108 ¢ conepxkanuem C3A He 6osee §%.

11.7 Pacxon mopTiaHIIleMEHTa B cocTaBe OeTOHa HE JOJDKEH MpeBbImath 550
Kr/M® TS TSDKENOro GeToHa 1 650 Kr/M° sl MEJIKO3EpHHUCTOTO OETOHA.

11.8 B kadecTBe MEIKOTO 3alOJHUTES PEKOMEHAYETCS MPUMEHSTH HMPUPOTHBIC
necku, necku u3 orceBoB apodnenus no OCT 8736 u ux cmecu ¢ MOAYyJIeM KPYITHOCTH B
npenenax 2,2—3,0 ¢ copepkaHreM NbUIEBUIHBIX U TTTUHUCTBIX YacTHUIL 10 2%, U HATUIUEM
3€pEeH U3BECTHSKA U JPYTUX KapOOHATHBIX OpoA 110 5%.

11.9 B kauecTBe KpYMHOTO 3allOJIHUATENS] B TSDKEIOM OETOHE PEeKOMEHIYEeTCs
NPUMEHSTH 1eOeHb U3 TUIOTHBIX TOpHBIX nopoA o 'OCT 8267 dpakiuu He 6onee 20 MM
c Mapkod mno japobumoct He Hmke 1200 c¢ coaepkaHueM 3epeH IUTACTMHYATOU
(nemagHoi) u uryoBatot opm He Oosiee 15% u 3epeH cimabbix mopoja He Oosee 5%
MACCBI.

IMpumep. Tpebyercs momodpath coctaBbl 6eToHHBIX cMmecedt Mapok BCT B60 II5,
BCT B70 II5 u BCT B80 II5 co cpenneild mpoyHOCThIO O€TOHa B Bo3pacTe 28 CYTOK,
cootrBeTcTBeHHO 78,0; 91,0 1 104,0 MIla. 3amanHas moaBM>XKHOCTE OeTOHHBIX cMeceil OK
= 22-24 cm.

Marepnainsr:

- mopTiasaneMenT kinacca [IIEM | 52,5 H;
- mecok ¢ My = 2,5, ICTUHHOM TJIOTHOCTBIO 3epeH 2650 KT/M>;
- me6eHb TPaHUTHBIHA (paximu 5-20 MM, CO cpeHeil INIOTHOCTBIO 3epeH 2700 kr/m .

Ha 3aBoje Beimyckarotcs 6etonnble cmecu mapok BCT B25 114, BCT B30 114, bCT
B40 I15 u BCT B50 II5 ¢ ucnonb3oBaHHEM BOJOPEAYLUPYIOMIMX T00ABOK CO CpeaHen
MIPOYHOCTHIO OETOHA B BO3pacTe 28 cyTok, cooTBeTcTBeHHO 34,3; 41,5; 52,0 1 63,9 MlIla.

CocTaBbl ¥ XapaKTEpPUCTUKU OETOHHBIX CMECcei U OETOHOB MpeicTaBiaeHbl B Ta0. 11.1.
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Tabnauma 11.1 — CoctaBbl U XapaKTEPUCTUKH OETOHHBIX CMECE 1 OETOHOB

CocTaB GETOHHBIX CMeceil, KI/M° CBoiicTBa cMeCH Cpennsis
MPOYHOCTH
Mapka cymep- CpemHss OK OeroHa
cMecHu 11 IT 11 B BOJOpEN. | TIJIOTHOCTS, r /B > | B BO3pacte
100. Kr/m> oM 28 cyToK,
MIla
BCT B25 114 360 | 850 | 980 | 183 2,2 2375 0,46 | 1,97 20 34,3
BCT B30 I14 400 | 840 | 970 | 175 2,4 2387 0,46 | 2,29 20 42,5
BCT B40 I15 460 | 740 | 995 | 185 2,7 2383 0,43 | 2,49 21 52,0
BCT B50 I15 501 | 730 | 990 | 180 3,0 2404 0,42 | 2,78 22 63,9

Buvibop euoa u muna oobasox. Jlyisg oOecrnedeHUs: TPEOYyEMBbIX XapaKTEPUCTHUK
O0eTOHHBIX cMecel U 6eTOHOB, Ha ocHoBaHuH TpeboBanuii 'OCT 26633 k maTepuanam s
BBICOKOIIPOYHBIX OETOHOB, ISl MOAOOPOB COCTaBOB BhIOMpaeTcs nodaska ([l) - oprano-
MUHEpAIbHBI MOAU(HUKATOD C IUIOTHOCTBIO 3epeH 2200 kr/m® (OCHOBHOM 3(hGexT
NEUCTBUA — O0ECIEYEeHHE BBICOKOW MPOYHOCTH M HU3KOW MPOHULAEMOCTH OETOHA Mpu
OJIHOBPEMEHHOM YBEIUYCHUH MOJABUKHOCTU CMecel), COAEp X alliii B CBOEM COCTaBe
BOJIOPEAYIIUPYIONTNYIO T00ABKY U aKTUBHBIE MUHEpaJIbHbIC T0OABKH (MUKPOKPEMHE3EM U
30J1y YHOCca) U cooTBeTcTBYoMM Kitaccy A mo 'OCT P 56178.

Onpedenenus onmMuManrbHoU 003uposku 0obasku. Jlia onpeneneHus ONTUMaIbHOM
JO3UPOBKM J0OAaBKM B HMMEIOLIMECS Ha 3aBOJIE COCTaBbl OETOHA BBOAMTCS J00aBKa B
nosupoBkax 10, 15, 20 u 25% wmaccel nementa. Ilpu 3ToM 10 Tecka B CMeECH
3aMoJHUTENCH MPUHUMAETCS] KaK B MCXOJHBIX cocTaBaX. Pacxompl BOJbI MOJOMPAIOTCS B
muanazone (L[+J[)/B = 2,5-4,0 ams monydeHuss OETOHHBIX CMECEH C 3adaHHOU
noaBwkHOCThIO OK = 22-24 cm. CocTaBbl U XapaKTEPUCTUKU TOJI0OPaHHBIX OCTOHHBIX

cMmecel 1 OeTOHOB TIpeIcTaBlIeHb B Ta0. 11.2.
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Tabnauma 11.2 — CoctaBel W XapaKTEPUCTUKH IOJO0OpaHHBIX OETOHHBIX CMeced W

0eTOHOB
CocTaB GETOHHBIX CMECEH, KI/M° CaoiicTBa cMecu [IpourocTs
Ne cpemHss OK OeToHa B
I 11 II 111 B pil| IJIOTHOCTS, r (I+1)/B ’ BO3pacte 28
Kr/m> oM cyTok, MIla
1 352 | 834 | 972 | 180 35 2373 0,46 2,14 22 50,2
2 351 | 830 | 970 | 171 52 2374 0,46 2,35 23 61,9
3 348 | 821 | 981 | 150 70 2370 0,46 2,80 23 74,5
4 350 | 820 | 975 | 145 87 2377 0,46 3,01 24 80,5
5 399 | 810 | 965 | 170 41 2385 0,46 2,59 22 65,2
6 402 | 818 | 952 | 160 60 2392 0,46 2,89 23 77,3
7 400 | 803 | 955 | 155 80 2393 0,46 3,10 24 86,5
8 401 | 800 | 950 | 150 | 100 2401 0,46 3,34 24 92,0
9 452 | 745 | 980 | 175 45 2397 0,43 2,84 22 73,3
10 | 450 | 742 | 983 | 153 67 2395 0,43 3,38 23 87,2
11 | 448 | 737 | 985 | 148 90 2408 0,43 3,64 23 98,9
12 | 453 | 735 | 980 | 145 | 111 2424 0,43 3,89 24 108,5
13 | 502 | 701 | 980 | 170 50 2403 0,42 3,25 22 85,0
14 | 501 | 698 | 980 | 160 75 2414 0,42 3,60 23 98,5
15 | 500 | 685 | 970 | 156 | 100 2411 0,42 3,85 24 110,0
16 | 498 | 673 | 970 | 150 | 122 2413 0,41 4,13 24 117,2

Jns  mombopa HOMHHAJIBHBIX COCTaBOB O€TOHAa €  OpraHo-MUHEpaIbHBIM
MOAU(PUKATOPOM CTPOMM 3aBHCHUMOCTh TIPOYHOCTH O€TOHa OT BSHKYIIE-BOTHOTO
orHomeHus (puc. 11.1) U HOMOrpaMMy 3aBHCHMOCTH IPOYHOCTH OETOHA OT pacxoja

[eMEHTa U JO3UPOBKH J00aBkH (puc. 11.2).
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Pucynok 11.1 — 3aBUCHUMOCTbh MPOYHOCTH OETOHA C 100ABKOM

OT BSKYIIC-BOAHOTO OTHOIICHUS
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Pucynok 11.2 — 3aBUCHMOCTB IPOYHOCTH OETOHA

OT pacxoaga H€MCHTAa U TO3UPOBKH I[O6aBKI/I

Ha ocHoBaHMY MoTy4eHHOM 3aBUcHMOCTH (puc. 11.1) ompenenseM BsDKyIIe-BOIHOE
ornomenue (I + J1)/B ana nonydenus 6eroHoB kiaccoB B60 (78,0 MIla), B70 (91,0
MIIa) u B8O (104,0 MIIa), koTopoe cocTaBUT, COOTBETCTBEHHO, 3,0, 3,3 u 3,75.

Pacxon maTepuaioB B HOMUHAJIBHBIX COCTaBax OETOHA C JOOABKOW MPUHUMAETCS C
Y4€TOM TEXHHUKO-DKOHOMUYECKONW dS(PPEKTUBHOCTHU HA OCHOBAHUHM 3aBUCHUMOCTH,
npuBeAeHHON Ha puc. 11.2, 1 MOKET COCTaBIATh (Ha CyXHe KOMITOHEHTHI):

- i 6eronHoi cmecu BCT B60IIS ¢ mpouyHocThio B Bo3pacte 28 cyrtok 78 Mlla
(KF/MS)Z ement — 470, no6aska — 50, Boga — 174, necok — 725, medenn — 980;

- i 6eronHoi cmecu BCT B70I15 ¢ npounocThio B Bo3pacte 28 cytok 91 Mlla
(KF/MS)Z ieMent — 475, nob6aska — 75, Boga — 166, iecox — 720, medbenn — 975;

- st 6eronHoit cmecu BCT B8OIIS ¢ mpounocThio B Bo3pacte 28 cytok 104 Mlla
(KF/M3)Z riemenT — 480, no6aska — 95, Boga — 153, mecok — 710, mebenn — 975.

[Tory4eHHBIE HOMUHATIBLHBIE COCTABBl OETOHOB MPOBEPSIIOTCS B 3aBOJACKUX YCITOBUSIX
mepes; HayvajoM BbIITyCKa OCETOHHBIX CMeced M ONTHUMHU3UPYIOTCS B Ipolecce

IMPOU3BOACTBA, ITO MCPC MOJYUCHHUA JJAaHHBIX CTATUCTHYCCKOTI'O KOHTPOJIA.
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Paznen 12. Pacyer u mog0dop cocraBa caMOYILIOTHAKIIET0Csl 0€TOHA

12.1 TloxGop cocTtaBOB OETOHOB M3 CaMOYIUIOTHSIOIIUXCS CMeCeH (C pacIibiBOM
CTaHJAPTHOTO KOHYCa OT 55 710 85 cM) OCYIIECTBISAETCS MO TEM K€ MPUHIIUIIAM, KOTOPbIE
JeKaT B OCHOBE METO/a M0100pa OOBIUHBIX OETOHOB C YYETOM OCOOEHHOCTEH, CBA3aHHBIX
C 00s3aTeNbHBIM HCIOJIb30BAaHUEM J00AaBOK W JOTIOJHUTEIHHBIMA TPEOOBAHUSAMU K
KauyecTBY UM KOJHMYECTBY KOMIIOHEHTOB cMeceil. [Ipu 3TOoM criemyeT yduThIBATh
CJIeIyIOLME JOTIOTHUTENIbHbIE TPeOOBaHUS.

12.2 B kadecTBe KOMIIOHEHTOB CAaMOYIUIOTHSIIOIIIMXCS OCTOHHBIX CMECEH MOTYT
OBITh HUCIIOJIH30BAHBI CIEIYIONINE MaTePUATIbI:
- HEM | u LIEM Il ¢ HopmanbHoi#i ryctoToii He 6oiee 26% u conepkanueM CsA He Oosee
8%, cootBetcTBytomue I'OCT 31108;
- iecku ¢ MojysieM kpynHocT (M) ot 1,1 10 3,0, coorBerctBytomue ['OCT 8736;
- KpyIIHBIH 3anoiHATens (ppakuuii He 6osee 20 MM, cootBercTByrommii I'OCT 8267.

12.3 B kauecTBe 1006aBOK CleIyeT UCIIOIH30BATh:
- CyIIepBOJIOpeAyLUpYIOIIHe, cooTBeTCTBYIomUE TpedoBanusm ['OCT 24211;
- cTabunusupyromue (BOAOYIAEpKUBAIOIINE), cOoTBeTCTBYMOIME TpedoBanusm ['OCT
24211,
- MHHepaJbHble n00aBkH, coorBeTcTBytoue ['OCT P 56592, Bkimrodass akTUBHBIE
(MUKpOKpeMHE3eM,  30Jla  yYHOCA,  METaKaoJdWH,  TOHKOMOJIOTBIE  JOMCHHBIN
IPaHyJIMPOBAHHBIN IIJIAK U MPUPOIHBIC MYIIIIOJIAHbI) U HHEPTHBIE — MUKPOHATIOTHUTEIH.

124 B xayecTBe KOMIIOHCHTA, ITOBBIIIAIOIIETO CBI3HOCTh-HEPACCIANBAEMOCTD
(cerperaioHHYI0 YCTOMYMBOCTD) MOXKET IPUMEHSTHCS (Prbpa moarMepHast Wik cTajabHas
npsMoro npoduiia JiuHou He 6osiee 20 MM.

12.5 Pacxopg nieMeHTa B cocTaBe O€TOHA TOJDKEH HAXOIUThCS B auarazoHe ot 300
110 500 kr/M° s TSDKETOr0 GeToHa 1 oT 400 10 650 Kr/M® IS MEJIKO3EPHHUCTOTO GETOHA.

12.6 OO01iee KOIMYECTBO TOHKOIUCIIEPCHBIX KOMIIOHEHTOB, BKIIFOYAIOIIUX [IEMEHT,
MUHEpaJIbHbIe (AaKTHUBHBIE U WHEPTHBIE MHUKPOHAIOIHHUTENN) WIH OPTaHOMHHEpAIbHBIC
06aBKHU JODKEH HAXOMUTBCS B AHana3oHe ot 550 1o 600 kr Ha M°.

KonudecTBo BOABI 3aTBOPECHHS OMPEIACIACTCS C YYETOM 3aJaHHOW ITOJBHIKHOCTH

CMECH T10 PaACILIBIBY KOHYCA.

78



12.7 OOmwmii o0beM TecTa U3 TOHKOIUCIIEPCHBIX KOMIIOHEHTOB OETOHHOW CMECH
(memeHT + m00aBKM + BOJIA) JIOJDKEH COCTAaBJISATH B cocTaBe OeToHHOM cMmecH ot 0,35 mo
0,40 M°/v’.

12.8 AOcComIoTHBIE 00BEM  3alOJHUTENEH B cocTaBe OETOHHOM CMeECH
PACCUYUTHIBACTCS C YUYETOM 00bEMa BOBJICYCHHOTO BO3/IyXa, AaKTUBHBIX MUHEPATBHBIX WU

OpraHO-MHHEpaJIbHBIX J00aBOK MO (hopmyre:

V,=985 — B/p,— L/p,— M/p,,

rae V, — a0comIoTHBEIM 00BEM 3aIlOJHHUTEIICH B cocTaBe OeToHHOM cmecH, I, 1], B, M —
pacxoj IIeMEeHTa, BOJAbI, aKTUBHBIX MHUHEPAIBHBIX WM OPTaHOMHUHEPATHHBIX JO0ABOK B
coCTaBe GETOHHOM CMECH, KI/M>; p, — IIOTHOCTh BOJBI, 1 KI/II; Pu, Pu — CPENHSAS IITIOTHOCTD
3€peH IIEMEHTAa, aKTUBHBIX MUHEPAIbHBIX WIIK OPTaHOMUHEPAIBHBIX 100aBOK, KI/J1.

12.9 Pacuer komuM4ecTBa MEIKOTO W KPYIHOTO 3allOJIHHUTENS B COCTaBe OETOHA
BBITIOJIHSIETCSI MCXOJII M3 OOECHEYEHHS ONTHUMAIbHOTO TPaHYJIOMETPUUYECKOTO COCTaBa
CMECH 3amoJIHUTEeNeH (PaBHOMEPHOTO pacIpeesieHus YacTUIl B JUANa30HE pa3MEpoB OT
0,65 o 10—20 mm).

12.10 dons mecka B oObeME pacTBOPHOM YacTH OETOHHOW cMmecH (ILIEeMEHT +
n00aBKH + IecoK + Boja) T0bKHA HaXOAUThCs B auama3zoHe 40—50%.

12.11 CooTHomieHHe OOBEMOB MEIKOTO M KPYIMHOTO 3alOJHUTEICH JTOHKHO
HaxoJUThbca B auamnaszoHe ot 45 : 55 mo 50 : 50 oobemHbIX %. COOTBETCTBEHHO, OIS
MECKa B CMECH 3allOJIHUTEIIEH I pekomeHayercs B quanaszone ot 0,45 no 0,50.

12.12 OntuMuzaiusi pacxofoB MEJIKOTO M KPYIHOTO 3aloJIHATENIC B COCTaBe
O0ceToHa, B TpHJIeTaxX BHIIICYKa3aHHBIX 00OBEMHBIX COOTHOIIEHU, MOYKET OCYIICCTBISATHCS
0 YCJIOBUIO MaKCUMATHbHOM HACHIITHOM IITOTHOCTH CMECH HUCIIOTb3YEMBIX 3alOJTHUTEICH.

12.13 lns obecnieyeHus] ONTUMAJIBHOTO TPAaHYJIOMETPUUYECKOTO COCTaBa CMeECU
3aI0JIHUTENICH PEKOMEHYETCSI COBMECTHOE MCIOJIb30BAHUE TIECKOB C Pa3HbIM MOAYJIEM
KPYIHOCTU (HampuMep, MEIKUX ¢ mMoayieM KpynHoctu 1,1—1,8 u kpynmHBIX ¢ MomyseM
kpynHocTH 2,5—3,0) ¥ KpYITHOTO 3amoaHuTeNs 1ByX ¢pakiuit 5S—10 mm u 10—20 mmMm;

12.14 B kadecTBe KpYIHOIO 3alOJHUTENII PEKOMEHIYETCS HCIOIb30BaHUE
sanonHuTeNs Ppaxiuu ot 5(3) mo 10 mm wium ¢ cootHomenueM ¢pakauii 5(3) —10 MM u

10—20 mm Ha ypoBae 60 : 40 maccoBbIX %.
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IIpumep. Tpebyercss momoOpaTh COCTaB CaMOYIUIOTHSIOIICHCS OETOHHOW CMeEcCHu
BCT B40Il5 ¢ mnpounocteio OetoHa B Bo3pacte 28 cyrok 52,0 MIla. 3amannas
yno0oykiaaasiBaeMocTh 0eTtonHoi cMecu PK = 60—70 cm.

Mamepuanwi:

- nopTiananeMenT kinacca LIEM | 42,5 H 6e3 no6aBok, ¢ HOpMasbHOU rycTOoTOM 25,5% 1
coaepxanuem CsA 7%;

- mecok ¢ M = 2,6, ¢ UCTUHHOM IJIOTHOCTHIO 3epeH 2650 Kkr/m>;

- meOeHb rpaHuTHBINA Ppakiu 5—10 MM, co cpeHel TIIIOTHOCTRIO 3epeH 2650 Kr/M°.

Ha 3aBoxe Beimyckatorcst OetoHHble cmecu Mapok bCT B25I15, BCT B30I15 u bCT
B40I15 ¢ pacxomom mementa oT 350 mo 450 xr/M® ®W  HCIONB30BaHHEM
cynepractTudukaTopa U3 BEHICOKOMOIBIKHBIX cMmecert ¢ OK = 22—24 cwm.

Buvibop euoa u muna oobasok. B coorBerctBuM ¢ 1. 12.3, mmsa oOecrieueHus
TpeOyeMbIX XapaKTepUCTUK OETOHHOM cMecH U OeTOoHa, /Il MoI00pa cocTaBa BhIOUpaETCs
KOMILJIEKC XUMUYECKUX U MUHEPAJIbHBIX T00ABOK:

- cynepBojopenyuupytomas (CB), coorBercTBytomas tpedoBanusm ['OCT 24211
(ocHOBHO# 2 (deKT nercTBus — oOecreueHre BEICOKOH MOABMKHOCTHA CMECH );

- BBICOKOAKTHUBHAs MUHEpaJIbHAs I00aBKa — MUKPOKPEMHE3EM KOHJICHCUPOBAHHBIN
(MK) ¢ mroTHOCTBIO 3epen 2200 kr/m°, cootBeTcTByoutmii TpedoBanmsim [OCT P 56592
(ocHOBHOUM »ddextr npeiicTBus — obecriedeHUE BBICOKOW IIPOYHOCTH, CHIDKCHUE
BOJIOOT/ICJICHUS M PACCIIOCHHS CMECH);

- WHEpPTHAs MUHEpaibHas no0aBka MuKpoHanoiHutenb (MH) — MmuHepanmbHBIM
TOPOIIOK ¢ TUIOTHOCTBIO 3epeH 2500 kr/m°, cootBercTByMommii TpeGosanmsm [OCT P
56592 u I'OCT P 52129 (ocHoBHOI 3(pdeKT necTBUst — cTabUIn3aIys CBOMCTB CMECH).

Buvibop pacxooa yemenma. B cBSI3u ¢ TeM, YTO aKTHBHAs MHUHEpajbHas J00aBKa
MOBHIIIAET MPOYHOCTh OETOHA, HAa TEPBOM OTale BLIOMpAEM TPU pacxoja IEMEHTa,
COOTBETCTBYIOIINE AMANA30HYy, YKa3aHHOMY B 11.12.5 1 COOTBETCTBYIOIINE BBITYCKAEMbIM
Ha 3aBOJI€ COCTaBaM M3 BBICOKOIIOABIKHBIX cMeceii: 350, 400 u 450 Kr/M°.

Onpeodenenue ONMUMAILHOU O03UPOBKU — AKMUBHOU MUHEPAIbHOU  000ABKU.
OnTuManpHash JO3UPOBKA MHUKPOKpEMHE3eMa KOHACHCHPOBAHHOTO TMPUHUMAETCS Ha
OCHOBaHUM TEXHUYECKUX YCIOBUHM HA 100aBKy M cocTaBiseT 10% macchl iemenTta. Takum
obpazom, konrmduecTBO MK B pacueTHbIX cocTaBax O0eToHa coctaBut 35, 40 u 45 Kr/M°.
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Onpedenenue Konuvecmea MuxkpoHanonumens. KoamdecTBO MHUKPOHANOIHUTEIS
HAa HAYaJbHOM OJTale OMNPEACNIeTCS] HUCXOMsi W3 CPEIHEro 3HA4YeHUs KOJIMYECTBA
ToHKOAHCIIepeHbIX KommonerToB (L] + MK + MH) B cocrase Gerona — 575 kr/m’,
npuBeAeHHOTOo B 1. 12.6, 1 coctaBut 190, 135 u 80 KT/M .

Onmumanvhas 003uposxka cynepnsooopeoyyupyewell 0obasku. ONTUMaIbHAS
JIO3UPOBKA CYINEPBOAOPEAYLUPYIONIEH T00aBKU OMpEeisieTcs 3KCIEePUMEHTATbHBIM
MyTeM TIPU MOAOOPE PACUETHBIX COCTABOB OETOHA W MPUHUMAETCS MO0 MUHHUMAILHOMY
3HAYEHHUIO, PU KOTOPOM JOCTUTAETCS 3a/laHHas noaBuxkHocTh cMecH (PK = 60—70cm).

Onpeodenenue pacxooa 600vi. KommdecTBO BOJIBI Ha HAYaJIbHOM JTame moadopa
cocTtaBa OETOHA OMPENEIACTCS UCXOAS U3 CPEIHET0 3HAaueHUs OOIero ooheMa TecTta u3
TOHKO/MCIIEPCHBIX KOMIIOHEHTOB GetonHoit cmecu (L] + MK + MH + B) M 0,375 Mm%/,
npuBeaeHHOro B 11. 12.7, 1 coctaBut 170, 174 u 177 e,

Onmumuzayust pacxo008 MeaKo2o U KPYnHo2o0 3anojiHumenell.

OnTuMu3aiys pacxo0B MEJIKOr0 U KPYITHOTO 3aIoJIHUTENIEH B cocTaBe OETOHA B
mpeaenax, ykazaHHBIX B 1. 12.11, ocymecTBmseTcs TO YCIOBHIO MaKCHMaTbHOM
HACBIMTHOM TIJIOTHOCTH CMECH HCHOJB3YEMbIX CYXHUX 3allOJHUTENCH MpU Pa3IudHbIX
3HAYEHMSX JOJIHU IIecKa B cMecH 3anonuteici (r) — 0,40; 0,45; 0,50; 0,55 u 0,60.

Jlst BBIOOpa OMTHUMAIBHOTO TPAHYJIOMETPUUECKOTO COCTaBa CMECH 3aIlOTHHUTEIICH

CTPOMM 3aBUCHUMOCTh HACBIITHOM IJIOTHOCTH cMecH oT I (puc. 12.1).
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Pucynok 12.1 — 3aBUCUMOCTb HaCBIITHOM MJIOTHOCTH CMECH 3aIIOJTHUTENIEH

OT JOJIM IIE€CKa B CMECHU
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Ha ocHOBaHumM TmoJlydeHHOM 3aBucuMocTH (puc. 12.1) s momydeHus
ONTUMAJIBHOTO TPAHYJIOMETPUYECKOTO COCTAaBa CMECH 3aIOJIHUTENIEH JT0JIsI TTecKa B CMECH
3anojiHuTeseln cocrapiset 0,50.

AOGCOMIOTHBIN 00bEM 3alONHUTENCH B COCTaBe OETOHHONW CMECH PacCUUTHIBACTCS
cornactHo 0. 8.8 u coctaBut 0,610 MM,

C y4eToM ONTHMaJIbHOTO TPAaHYJIOMETPUYECKOT0 COCTaBa CMECH 3aIOJIHUTENEH (I =
0,5) pacxoj1 mecka u 1meGHs IpUHIMAaeTcs paBHbIM 810 kr/m’,

PacueTHbie u HOI[O6paHHBIe COCTAaBHI, a TaKXKC XapaKTCPHUCTUKHU

CaMOYIUIOTHSIIOUTNXCSI OETOHHBIX CMeceil 1 OETOHOB MpUBEICHBI B Tabm. 12.1.

Tabnuma 12.1 — CocTaBbl M XapaKTEPUCTUKN CAMOYIUIOTHSIONINXCS OETOHHBIX CMECel 1

OCTOHOB
Cocras GETOHHbIX CMECeH, KI/M° CBoiicTBa cMecH
IIpounocTh
Ne CPCAHAA (L+MKY | PK OeroHa B
wo | 0 |[MK| MH | T | uf| B |cB|™omec | Bospacte 28
Tb, B cM
3 cyTok, MIIa
KI/M
PacueTHbIC COCTaBBI
1 350 | 35 | 190 | 810 | 810 | 170 | 3,7 2369 2,32
2 400 | 40 | 135 | 810 | 810 | 174 | 4,2 2373 2,51
3 450 | 45 80 810 | 810 | 177 | 5,0 2377 2,81
IMomo6paHHbIe COCTABBI
1 352 | 35 | 191 | 815 | 815 | 171 | 3,7 2383 2,26 65 411
2 402 | 40 | 136 | 814 | 814 | 175 | 4,2 2385 2,53 70 60,0
3 451 | 45 80 811 | 811 | 177 | 50 2380 2,80 62 79,7

B cnydae ecnu moaBMXKHOCTh OETOHHBIX CMecei OKa3biBaeTcs Hibke Tpedyemoit (PK
< 60 cM), a Tak XKe eciau OCTOHHAas CMECh HMMEET NPHU3HAKH BOJOOTACICHUS WIIH
paccioeHus, MPOU3BOAT MOBTOPHBIN pacyeT U MOoJ00p COCTaBOB O€TOHA C MOBBIIICHHOM
JIO3UPOBKOM aKTHMBHOW MUHEpaIbHOW J00aBKM U cymepruiacTUdUKaTopa, CHUKEHHBIM
00ImKUM 00bEMOM TECTa U3 TOHKOJIUCIIEPCHBIX KOMIIOHEHTOB OeToHHOM cMecu (L] + MK +
MH + B) g0 0,35 Mm°/™° u YBEJIIMYEHHBIM KOJIMYECTBOM TOHKOAMCIIEPCHBIX KOMIIOHEHTOB

(1] + MK + MH) 10 600 kr/m’.
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I[J]SI YTOUHCHHUA pacxoJa BOJAbI M HEMCHTA CTPOHMM 3aBHUCUMOCTH IIPOYHOCTH

CaMOYIIIOTHSIIOMIETOCS OETOHA OT BSDKYIE-BOAHOTO oTHomeHus (puc. 12.2) u pacxona

remenTa (puc. 12.3).
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Ha ocHOBaHMM T™OJydYeHHBIX 3aBUcHMOcTel (puc. 12.2 m 12.3) ompenensiem
BsoKyme-soguoe otromenne (L] + MK)/B — 2,43 u pacxon mementa — 370 kr/m° s
MOJTy4eHHUsI caMOYIUTOTHsoIIerocst 6etona kinacca B40 (52 MITa).

Ha crnepyromem »3tame, uisi YTOYHEHHS pPACXOAOB MHUKPOHANOJHUTENS U
3aOJIHUTENICH, PACCUUTHIBAIOTCS TPU COCTaBa O€TOHa C pacxoaoM 1remeHta 370 Kr/m°,
BsDKyIIe-BOAHBIM oTHomeHueM (L[ + MK)/B = 2,43 u xoiM4ecTBOM TOHKOJMCIIEPCHBIX
xommonertoB (L[ + MK + MH) — 550, 575 u 600 kr/m’. Pacuer cocTaBoB GETOHOB
OCYUIECTBJISICTCS. aHAJIOTUYHO BHIIICIPUBEICHHBIM ITPUMEPAM.

PacuetHpie  ®  momoOpaHHBIE  COCTaBbl, a  TaKKe  XapaKTEPUCTUKH

CaMOYIUIOTHSIIOUTUXCSI OETOHHBIX CMeceil 1 OETOHOB MPUBECHBI B Ta0. 12.2.

Tabnuma 12.2 — CoctaBbl ¥ XapaKTEPUCTUKN CAaMOYIUIOTHSIOIINXCS OETOHHBIX CMEcer 1

OCTOHOB
CocTaB GETOHHBIX CMECeil, KI/M CBoiicTBa cMecH [IpounocTs
Ne CpemHss OeroHa B
jusi 10 MK | MH I1 111 B CII | IWIOTHOCTD, (LHE/I Ky PK, cm | Boszpacte 28
Kr/M° cyTok, MIla
PacueTtHbie cocTaBbI
1 370 | 37 | 143 | 828 | 828 | 167 | 4,2 2377 2,43
2 370 | 37 | 168 | 815 | 815 | 167 | 45 2377 2,43
3 370 | 37 | 193 | 802 | 802 | 167 | 5,2 2376 2,43
[TogoOpaHHBIE COCTABHI
1 369 | 37 | 143 | 827 | 827 | 167 | 4,2 2374 2,26 58 57,3
2 372 | 37 | 169 | 819 | 819 | 168 | 45 2389 2,53 65 54,7
3 369 | 37 | 192 | 800 | 800 | 167 | 5,2 2370 2,80 70 50,2

Ha ocHoBaHMM TIOJIy4EHHBIX pE3YyJbTAaTOB pPacxoJl MaTepualioB (Ha Cyxue
KOMIIOHCHTBI) B HOMHHAJILHOM cOocTaBe OeToHa kiacca B40 ¢ mpouHOCThIO B Bo3pacTte 28
cytok 52 Mlla u3 caMOYIIOTHSAIOWIEWCS CMECH C PacIUIbIBOM CTaHAApPTHOrO KOHYcCa
60—70 cM mpuHUMAaETCS (KF/MB)Z neMeHT — 370; akTMBHas MHHEpaiabHas noOaBka — 37,
MUKpOHanoJHUTENb — 170; cynepBogopenyupyromias 1o006aBka — 4,5; Boga — 168; necok
— 820; mebdenn — 820.

[Toy4eHHBI HOMUHAIBHBIN COCTaB OETOHA MPOBEPSIETCS B 3aBOJCKUX YCIIOBHSIX
nepe HayaJioM BBITYCKa OETOHHON CMECH M ONTUMHU3HUPYETCS B TIPOIIECCe MPOU3BOJICTBA,

MO MECPC MOJYUCHHUA JaHHBIX CTATUCTHYICCKOI'O KOHTPOJIA.
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Ipunoxenne A (00s13aTeIbHOE)

Pacuer (mpoekTHpoOBaHue) U MOAOOP cocTaBa 0€TOHA, I'/Ie 3aJJaHUE HA MOA00P

COACPKUT TpGﬁOBaHHH MO BOAOHECIMPOHUIAEMOCTHN " MOpO3OCTOﬁKOCTH.

A.1 B ciywae onpeneneHHOro YypOBHA M BHJA arpecCUBHOM Cpenbl IIpHU
AKCIUTyaTalul O€TOHAa KOHCTPYKUMH uiau paboTbl O€TOHa B T'MIPOTEXHUYECKUX
COOPYKEHMSIX Ha3HadaeTcs MapKa O€ToHa 110 BOJIOHENPOHUIIAEMOCTH.

A.1.1  Mapku 6eToHa MO BOAOHEMPOHUIIAEMOCTH HA3HAYalOT B 3aBUCHMOCTH OT
YCJIOBUH  AKCIUTyaTtanuu  w3Aenuii  u  KoHcTpykmuid mo  CIT 28.13330.2012
(AxryanmusupoBanHas pepakuus CHull 2.03.11-85 «3ammTa cTpouTEIbHBIX KOHCTPYKIUN
OoT Koppo3uw»). Bua, knmacc (Mapky) LeMeHTa cleAyeT Ha3HayaTb, COOTBETCTBYIOLIYIO
tpedoBanusiMm ['OCT 10178, TOCT 22266, 'OCT 31108 u I'OCT P 55224.

KpynHelilf 1 MENKHil 3aMOJHUTEND JOJDKEH 00J1alaTh CTOMKOCTBIO KO BCEM BHUIaM
pacnasioB ¥ ObITh HE PEAKIIMOHHOCTIOCOOHBIM.

A.12 Pacuer wu mombop coctaBa OeToHa HpU  TpeOOBAHMUAX IO
BOJOHEIIPOHUIIAEMOCTH  MPOU3BOAUTCA IO pasaeny 4 ¢ yd4eToOM Ha3HA4YeHUs
OTIpe/IeNICHHBIX COCTABIISIIOIINX OETOHA.

A.13 TpeOoBaHHS MO BOJOHEMPOHMUIIAEMOCTH OOECHEUMBAIOTCA MPUMEHEHUEM
ONPENEIICHHBIX COCTABIIIOIIMX M HAUIEKAIIMM HA3HAYEHUEM LIEMEHTHO-BOJHOTO
OTHOILIEHUSI, KOTOpO€ 00eCIeunBaeT CPEAHIOK MPOYHOCTh KJIacca Ha C)KaTue U MapkKy IO

BOJIOHETIPOHUIIaeMOCTH OeToHa (Tadi. A.l).
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Tabnuua A.1 — OpreHTHPOBOYHBIE TEXHOJOTUYECKHUE MTapaMeTphl, 00eCTeurnBaroIIe

BOJIOHEIIPOHUIIAEMOCTh OETOHA

Jnamna3oH TEXHOJOTHYECKHX MOKa3aTesei Mapka no BogoHenponunaemoct, W
4—6 8—10 12—14
Cpenusist mpounocts Oetona, Mlla 30—35 40—45 50—60
ILlemenTHO-BOIHOE OTHOIICHKE, LI/B 1,67—1,82 2,22—2,50 2,63—2,86
Bono-niemenTHOE oTHOIIEHHE, B/L] 0,6—0,55 0,45—0,40 0,38—0,35
[IpyumedaHue: OpHUEHTHPOBOUHBIC TEXHOJIOTMYECKHE MAapaMETPbl OMPEACNICHBl  IPH
npumeHennu nementa LIEM | 42,5H u kpynHoro 3anonautens gpakmuu 5—20 MM.

A.1.4 B ciyuae, xorma 1I/B-oTtHomenne, HazHaueHHOE 11T 00€CTICUCHUS CpeTHEN
IpOYHOCTH Kiacca, MeHee LI/B-oTHomenus, HeoOX0auMOro Juis MOJyYeHUs 3aJaHHOM
MapK MO BOJOHETPOHHUIIAEMOCTH, HEOOXOUMO MPOU3BECTH TMEpepacyeT HOMUHAIHHOTO
coctaBa 0eTtoHa ¢ 00abIKM LI/B-0THOILIEHHEM U TPOBEPUTH €0 IKCIEPUMEHTAIIBHO.

Jlist

BOJOHCTIPOHUIIACMOCTH CJICAYCT OIPCACINTL BOJAOHCIIPOHUMIACMOCTL H q)aKTI/I‘IGCKYIO

A.15 MIOATBEPKIACHUS obecrnieuyeHus 3aJIaHHON MapKu o
IIPOYHOCTH Pa3pabOTaHHOTO cOcTaBa OETOHA.

A.1.6 Ilpu pa3paboTke NPOM3BOJACTBEHHBIX HOPM Ha OCHOBaHMM 0a30BOil
3aBUCUMOCTH JUIsl ONPEEICHUS] U MOIATBEPXKACHHS MapKU IO BOAOHENPOHUIIAEMOCTH
MIPOM3BOJICTBEHHBIX COCTaBOB CIIeAyeT, HapuMep, Ha coctaBax 6erona B22,5, B30 u B40
WU3rOTOBUTh  KOHTPOJIbHBIE 00pa3libl W  ONPEACIUTh BOJOHENPOHUIAEMOCTh U
(baKTUYECKYIO MPOYHOCTh O€TOHA 3TUX COCTABOB.

A.2 B cayuae skcrutyaTanuu O€TOHA KOHCTPYKIIMH U COOPYKEHHMHM B YCIIOBUSX
MONEPEMEHHBIX LMKIOB 3aMOPAKMBAHUS M OTTAaMBAHMS HA3HA4YaeTcs Mapka OETOHa IO
MOPO30CTOMKOCTH.

A2.1 Jlng OGetoHa, TZie YCTaHOBIIEHBI TpeOoBaHUs 1Mo MopozocToikocTu F1300
(F2100) u Oomee, ciemyer Ha3HA4YaTh BUJ I[IEMEHTA, COOTBETCTBYIOIIMN TpPeOOBaHUSIM
I'oCT 10178, T'OCT 22266, T'OCT 31108 u I'OCT P 55224 c coaepxaHuem
TpexkanbieBoro anomunara (C3A) He Oonee 7% U KoaMYeCcTBa MUHEPATBHBIX J0OaBOK
He 6onee 15% B Buje maxa.

A.2.2 KpynHblii 3anofHUTENb, KOTOPBIM CJenyeT NpPUMEHSTb B OETOHE C

Mopo3ocTtoiikocThio F1300 (F,100), momKeH IPUMEHSATHCS ¢ MOPO30CTOMKOCTRIO HE MEHEee
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F200 u ¢ BomomoryomienueM 1% aJisi U3BEPIKEHHBIX MOPOJ U C BOAOIOIJIONICHUEM HE
6oxee 2,0% s metamopdUUECKUX TTOPOJ.
JlomyckaeTcsi MpUMEHEHUE KPYIHOTO 3alOJHUTENS U3 OCAJ0YHBIX MOPOJ,

MMEIOIIEro BOIOMOTIONICHHE He Goliee 4% 1 CpPeIHIOn IIOTHOCT He MeHee 2500 Kr/m’,
IOCJIE MPOBEACHUS UCIBITaHUK ero Ha Mopo3octoiikocTs o 'OCT 8269.0.

Menkuii 3anoJIHUTENh CIEAYET MPUMEHATh C MOPO30CTOMKOCTBIO, OMpPEIeIECHHOM
o 'OCT 8735.

[Tocne 25 nUKIOB 3aMOpaKUBaHUSA W OoTTauBaHus (ppakuus 1,25—5 MM B MelIKoM
3aMoJHUTEINE TOJDKHA coepkaTh ¢pakiuto meHee 1,25 MM He 6oiee 7%.

A.2.3  Pacuer u mombop cocraBa O€TOHA, MPU TPEOOBAHUSAX IO MOPO30CTOHKOCTH,
MIPOBOAMUTCS 10 pazaeny 4.

A.24 TpeOGoBanusi 1O MOPO30CTOMKOCTH OOECIEUUBAIOTCS MPUMEHEHUEM
OTPEJETICHHBIX COCTaBIAIONIMX U HAJIeKAIUM Ha3HAYEHUEM I[[EMEHTHO-BOJIHOTO

OTHOLICHMUA U3 YCJ'IOBI/Iﬁ oOecrneueHus MOpO3OCTOﬁKOCTH OeToHa 110 Tab. A.2.
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Tabnuua A.2 — OpUeHTHPOBOYHbBIE TEXHOJIOTUYECKUE MTapaMeTPhbl, 00ECIIEYNBAOIINE

MOPO30CTOMKOCTh OeTOHA

TexHoaoruueckue nmokazaTein

Mapka 1o MOpO30CTOMKOCTH

F,75—100* | F;200—300* | F;400—600* F,700—1000*
— F,100** F,200** F,300—500*

CpenHsisi TPOYHOCTH OETOHA, >30,0 >33,0 >36,0 >40,0
Mlla
IleMeHTHO-BOIHOE OTHOIIIEHHE, >1,67 >1,82 >2,0 >2,22
11/B
Bono-1ieMeHTHOE  OTHOIICHUE, <0,6 <0,55 <0,5 <0,45
B/11
Jo6asku mo 'OCT 24211 BoznyxoBopnekatomias (ra3oobpasyrorias)

BozmyxoBosneuenue, %

3—7

NOKpBITHH, F;.

- **Mop030CcTOUKOCTh OETOHOB JOPOKHBIX M a3POAPOMHBIX MOKPBITHH, F».

- *MoOpO30CTOMKOCTh BCEX BHIOB OETOHOB, KpOME OETOHOB IOPOKHBIX W a’pOAPOMHBIX

A.2.5 B cnyuae, xorna 1I/B-oTHoimieHue, Ha3HauYe€HHOE IS OOCCIIEUEHUS CpeHen

MPOYHOCTH Kiacca MeHee lI/B-oTHomieHuss HEOOXOAMMOTO MJisi MOJYyYECHUS 3aJaHHOU

MapKu [0 MOPO30CTOMKOCTH,

HazHaueHueM Oojbiiero L/B-otHomenus.

TO IIPOU3BOAUTCA IICPCPACUCT COCTaBa OeToHa C

A2.6 Ilpu pa3paboTke NPOM3BOJCTBEHHBIX HOPM Ha OCHOBaHUU 0a30BOH

3aBUCHUMOCTH IJId OIIPCACIICHUA HW IIOATBCPIKACHUA MAPKH IIO MOpO3OCTOﬁKOCTH

MIPOU3BOICTBEHHBIX COCTABOB CIEAYET, HallpuMep, Ha coctaBax OeroHa B22,5, B30 u B40

W3rOTOBUTH KOHTPOJBHBIE OOpasllbl U OMPEISTUTh MOPO30CTOMKOCTh U (DAKTUUECKYIO

IIPpOYHOCTb OCTOHA 3TUX COCTABOB.
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IIpuno:xkenue b (cnpaBo4Hoe)

EBponeiickuii cranaapt EN 12350-8
HUcnbiTanus 0eTonHoi cmecu — Yacts 8: CaMoyImuioTHSIOIIMICH 0€TOH —
HCIbITAHUE 0ETOHHOM CMeCH HA PACILIBIB IPH 0CAJIKe KOHYCa

(ayTeHTHYHBIN ITEPEBOIT)

Hacrodmmii eBponencku CTaHIapT yTBEpPKAEH EBpONEHcKOM KOMHCCHEH 10
crangaptusaruu (CEN) 20 utons 2010 roga.

Unenst CEN o0s3ansl  coOmomats permamentsl CEN/CENELEC, koropsie
OTOBAPUBAIOT YCIJIOBHS MPEIOCTABICHUS HACTOAILEMY €BPOMNEHCKOMY CTaHIapTy cTaTyca
HallMOHAJIBHOTO  CcTaHAapra  0Oe3  u3MeHeHud.  OOHOBJICHHBIE  MEPEYHU U
oubnrorpaduyeckre CChUTKM MOYKHO TOJTYYHTh, OOpaTUBIIUCH B IIeHTp ynpaBienus CEN
uiu K mrooomy wieny CEN.

Hacrosmuii ctanaapt cymiecTByeT B TpexX opUIMAIBHBIX BapuaHTaxX (aHTIUHCKUM,
(dbpaHiy3ckuii, Hemerkuil). BapuanT Ha 11000M JApYyroMm s3bIK€, BBITOJIHEHHBIA MO
orBeTcTBeHHOCTh wieHa CEN c yBemomiiennem nentpa ynpasienus CEN, umeer Takoi
e CTaTyc, Kak opUIMAIbHBIN BapUaHT.

Unenamu CEN sBisrorcs opranbsl cranmaptusaiuu Actpuu, benbrum, bonrapuw,
Xopeatuu, Kumpa, Yexun, anuu, Ictonnun, Ounnsuauu, Opanumu, ['epmanuu, ['perym,
Benurpun, Wcnanauu, Wpnanmauu, Wrtanum, JlatBuum, JIuteel, JlrokcemOypra, MalbThl,
Hunepnannos, Hopeerum, Ilombmm, Ilopryramum, Pymbiauu, Choakuu, ClioBeHHH,
Ucnanun, [IBenun, [Iseinapun u CoenuaenHoro Koponescraa.

LenTp ynpasnenus: Avenue Marnix 17, B-1000, bproccenb

Bce mpaBa ucnonb3oBaHus B 11000# (opme U JIIOOBIM CIIOCOOOM BO BCEM MUPE

MpUHAJJICKAT HallMOHAIbHBIM uieHaM CEN

Peructpanuonnsiit Homep EN 12350-8:2010:E
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IMpeaucaoBue

Hactosmuit - nokyment (EN12350-8:2010) 61 moaroroBiieH TeXHUYECKUM
komureToM CEN/TC 104 «beToH M conmyTCTBYIOIIAs MPOIYKIUI»), CEKPEeTapruaT KOTOPOTO
noaaepxkusaercs DIN.

Hacrosimemy EBpomneiickomy crannapty He no3aHee siuBaps 2011 r. 1omkeH ObITh
MPUIAaH CTaTyC HAITMOHAJIBHOTO CTaHAApTa MyTeM MyOJIMKAIUA WASHTUIHOTO TEKCTa WU
noanuchbio Ha obopore. Jlo ssHBaps 2011 roga qomxHBI OBITH OTO3BaHbI IPOTHUBOPEYAIIINEC
€My HaIlMOHAJIbHBIE CTAH/IAPTHI.

OOpamiaeM BHMMaHHE€ Ha BO3MOXHOCTh TOTO, YTO OTIEIBHBIE AJIEMEHTHI
HACTOSIIETO JOKYMEHTa MOTyT ObITh mpenMeroM mnareHTHbIX mpaB. CEN (w/mnm
CENELEC) He HeceT OTBETCTBEHHOCTh 3a YCTAHOBJICHHE HAJIM4YUs JIOOOTO WM BCEX
TaKOBBIX MATEHTHBIX TIPAB.

Hacrosimuii JOKyMEHT MOJATOTOBIEH HAa OCHOBaHMM Manjarta, gaHHoro CEN
EBpokomuccueit u EBponeiickoii accornuaiueii cBoOOJHON TOPTOBIN, U MPUIAEPKUBACTCS
OCHOBHBIX TpeboBanuii Jlupextu(pl) EBpocoro3a.

Hacrosimuii crangapT OCHOBBIBAa€TCS Ha pe3ysbTarax Mpoekta EBpocoro3a
«McpITaHus cCaMOYIUTOTHSFOIIETOCs: OeToHa» 1o 5-i pamouHoii mporpamme (GRD2-2000-
30024\G6RD-CT-2001-00580).

brnaromapss cBOMM 3HAYMTENIBHBIM TPEHMYIIECTBAM B YIYYIICHHH KadecTBa
CTPOUTEIHCTBA W MPOU3BOACTBEHHBIX YCJIOBHM CaMOYIUIOTHSIIOIIUICS OETOH IIHUPOKO
MpUMEHSCTCS  3acTpolmmkamMu. [IpuMEeHEHHe CaMOYIUIOTHSOIIETocs OeToHa B
MPAaKTUYECKOM OCTOHHOM CTPOWTEIBCTBE TIOCTOSHHO pacmupsiercsa. [lockombKy
CaMOYIUIOTHSIIOLTUICS OETOH JIOJDKEH OOecreurBaTh Ha TUIOMIAAKE YIOBICTBOPUTEIIHHBIC
CBOMCTBa (TIOJIHOE 3arOJHEHUE OMATYOKH W TOKPHITHE apMaTyphl, OJHOPOJHOCTH U
MOJIHOE YIUIOTHEHWE) ©0e3 BHUOPOYIUIOTHEHMS, HaaJekKallue METOJbl HCIBbITAHUN
CaMOYTUTOTHSIOIIEHCS CMECH UMEIOT OYeHBb OOJIBIIIOE 3HAUYCHHE. DTO CIIETYEeT OTHECTH K
TPEM  OCHOBHBIM  XapaKTEPUCTHUKAaM:  CIIOCOOHOCTh  3aIlOJIHCHHS,  CIIOCOOHOCTH
MPOXOXKJIEHUS HW  CTOMKOCTh K  paccioeHuto.  JKemarenpHO /10  3aJIMBKHU
CaMOYILTOTHSIOMIEHCS OETOHHOW CMECH TPOBEPSATH €€ KOHCHCTEHIINIO, 0COOEHHO B CiTy4ae
WCITOJI30BAHHUS HOBBIX COCTABJISIONINX MaTePHUAJIOB MJIM HOBBIX KOMOMHAIMI OeTOHA.
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Jnst  ucnbITaHdusT  CaMOYIUIOTHAIONICHCS OETOHHOM HWMeeTcs psAll  METOAMK
UCIIBITAaHUM, B TOM 4YHCIE W OTOT METOJ. DOJIBIIMHCTBO W3 OOBIYHO NPUMEHSIEMBIX
METOJIMK HCIBITAHUM OIICHMBAIMCh B HEJABHO 3aKpbITOM IpoekTe EBpocorosza
«VcpITaHus cCaMOYIUIOTHSIOIIETOCS OeToHa» 1o 5-i pamouHoii mporpamme (GRD2-2000-
30024\G6RD-CT-2001-00580). Ilo pesympratam 3TOro mpoekTa  EBpocorosa
NPEICTABIACTCS, YTO HU OJIMH OT/AEJbHBIA METOJ HE MOXET OILICHUTh BCE TP OCHOBHBIE
XapakTepUCTUKU. Tem He MeHee, JII000K METOJ UCHBITAHUWA JTOJKEH, IO MEHBIIEH Mepe,
COOTHOCHUTCSI C MPAKTHUYECKOW CUTyalllell U JaBaTh JOCTOBEPHBIC Pe3yJbTaThl JJI TOTO,
9TOOBI MPEOCTABUTH HA/ICKHBIE TAHHBIC TI0 Y000YKIaIbIBAeMOCTH OETOHHONW CMECH.

Hacrosmmuii ctaHgapT OTHOCUTCS K TPYIIIE CTAHJIAPTOB, KACAKOIIMXCA HCIBITAHUN
OETOHHOM cMecH.

EN 12350 «McnpiTanusi 0ETOHHOW CMECH» COCTOUT U3 CIEAYIOIIUX YacTei:

EN 12350-1. cnbiTanus 6eToHHOM cMecH — 4acTh 1 — OTOop 1pod

EN 12350-2. UcnbiTanuss O0eToHHONM cMmecH — 4acTh 2 — OmnpenerneHue Ocajaku
KOHyCa

EN 12350-3. VcnbiTanust 66 TOHHOM cMecH — 9acTh 3 — OnpeeneHne KeCTKOCTH 110
Metoay Bebe

EN 12350-4. Ucnbitanust 6eToHHOW cMmecn — 4dacTh 4 — OmnpejeneHne CTeneHn
VIUIOTHEHUS

EN 12350-5. WcneiTanus OeToHHOW cMecH — YacTh 5 — McmbiTaHue OeTOHHOU
CMECH Ha PACIUIBIB Ha BCTPSIXHUBAIOIIEM CTOJIUKE

EN 12350-6. VcnieiTanust 6eToHHOM cMecH — 9acTh 6 — [IToTHOCTH

EN 123507-7. VcneiTanust 6eToHHONW cMecu — dacTh 7 — ComepikaHue BO3ayXa B
OETOHHOM CMECU — KOMIIPECCUOHHBIN METO/T

EN 12350-8. Hcnbitanust 6eToHHON cMmecH — 4dacTh 8§ — CaMOYIUTIOTHSIOUTUHCS
OETOH — HCTIbITaHWE OETOHHOW CMECH Ha PACIIBIB ITPH 0CAKE KOHYyCa

EN 12350-9. Hcneitanust 6eToHHON cMmecu — 4dacTh 9 — CaMOYIIOTHSIOMUNCS
6etoH — McnbiTanus Ha V-00pa3HOil BOPOHKE

EN 12350-10. Wcnertanus 6eronHoi cmecn — 4acth 10 — CaMOyIIOTHSIOIIUNACS

6eton — UcnwiTanust B L-00pa3znomM kopobe
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EN 12350-11. UcnbiTanus 6eToHHOM cMecu — 4yacTh 11 — CaMOyIUIOTHSIIOIIUKCS
0eToH — VMcnpiTaHus Ha paccianBaHuE TIPHU MPOCEUBAHNUN
EN 12350-12. UcnpiTanus 6€TOHHOM cMecu — 4yacTh 12 — CaMOYIUIOTHSIIOIIUKCS

OCTOH — HCTIBITAHUS Ha J-00pa3HOM KOJIbIIE

Buumanue. Ilpu cMemiMBaHMM LEMEHTa C BOJON IPOMCXOAMT BbIJAEJICHHE
mesioud. Ilpumure Mepbl NPOTHB MONAJAHUA CYXOI'0 LIEMEHTAa B IJ1a3a, B POT WJIHU B
HOC BO BpeMsi nepeMemuBaHusi neMeHTa. M30eraite KOHTAKTA KOXKHM € MOKPBIM
IeMEeHTOM MJIH 0eTOHHOM CMeChI0 ¢ NMOMOIILI0 MOAXOASAIIEH 3alMTHOM ogexabl. B
cjiyyae MmonajJaHus mMeMeHTa ujin 0eTOHHOW cMeCH B IJIa3a TIIATEJbLHO NMPOMOiiTe UX
BOJOM W cpa3y oOparuTech 3a MeIMIMUHCKOM mnomombio. HememneHHo cMmoiite

6eTOHHy10 CMECHh C KOXKH.

Cornmacio BHytpenHuM npaBwiam CEN/CENELEC Hacrosmmii  eBporeiickuii
CTaHapT OO0s3aHbl BBIMOJIHATH OPraHbl CTaHAAPTU3AIUMU CIEAYIONIMX CTpaH: ABCTpUH,
benbruu, bonrapun, Xopsatuu, Kunpa, Uexuu, lanun, Icronun, Ouninsaauu, Opanimu,
I'epmanun, I'peumn, Bewrpum, HWcmanmum, Wpnawnguun, Wrammm, JlatBum, JIuTBBI,
JlrokcemOypra, Manbtel, Hupnepnannos, Hopseruw, Ilombmu, Ilopryramuu, Pymbraum,

CnoBakuu, CnoBenuu, Mcnanuu, [1IBennu, [IBetinapun u Coequnennoro KoposieBcTaa.

1. O6aacrbs npuMeHeHust

Hacrosmumii EBponelckuii CTaHAAPT YCTAHABIMBAECT NOPSAOK OIPEAEIICHUS
paciuibiBa MpH OCaJKe KOHyca U BpeMs lsop I8 CaMOYIUIOTHSIIOLIErocs OeToHa. DTOT

METO/] HE MTPUTOJIEH, €CJIM MAKCUMAaJIbHBIN pa3Mep 3epeH 3anoaHuTeNs npesbimaet 40 M.

2.  CCbUIKM HA HOPMATHBHBIE IOKYMEHThI

[Ipy mpuMEHEHWH HACTOSIIETO CTaHAapTa OOS3aTENbHO  HCIOJIH30BAHHE
CIEAYIOINX JOKYMEHTOB, Ha KOTOpPBIE HAETCS CChbUIKA. J[1Is MaTUpPOBaHHBIX CCBUIOK

MpPUMEHSETCA TOJBKO IUTUpyeMas penakuus. s ccbuiok 0e3 yka3aHus JaThl
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OPUMEHSIETCSl MOCJEAHSST PelaKiusl TOKYMEHTa, Ha KOTOPBIA JaeTcsi cchlika (BKIIOUYas
T00ble U3MEHEHHUS).

EN 12350-1. McnbiTanust 6etoHHOM cMecu — 9acTh 1 — OTO0p npod

EN 12350-2. Ucnbitanuss O0eTOHHOW cMmecH — 4YacTh 2 — OmpeneneHue OCaaku

KOHyca

3.  Meroa onpeaeseHus

PacrimeiB u Bpemsi 1sp9 MCTIONB3YIOTCSA JJIS OICHKH TIOJBM)KHOCTH M TEKYYECTH
CaMOYIUIOTHSIOIIEHCST  OCTOHHOM CMeCH TMpU  OTCYTCTBUU  mpensTcTBUi. OHu
OCHOBBIBAIOTCSI Ha WMCHBITAHUSIX ITyTEeM HM3MEPEHUsS OCaJKW KOHyca, onmucaHHbIX B EN
12350-2.  PesynpTaThl  SBJSIOTCA  TOKa3aTejIeM  3alOJHSIONEH  CIOCOOHOCTH
CaMOYIUIOTHSIIOMIEHCsT OeTOHHOU cMecu. Bpems tsgy sABIsieTCs MOKa3aTeleM CKOpPOCTH
pacTeKaHMsI 1 OTHOCUTEIILHON BSI3KOCTH CaMOYIUTIOTHSIOMIEHCS OETOHHONW CMECH.

beronHas cMech 3aMBaeTCsl B KOHYC, KaK 3TO JielaeTcsl MPU OMPEeeICHUN OCaIKU
konyca mo EN 12350-2. [locne cHATHS KOHyca H3MEpPSIIOT BpeMs OT MOMEHTa Hadaja
JIBKEHUSI KOHYCa BBEPX MPU pacTeKaHus OeTOHHOUM cMmecH Jo auamerpa 500 MM — 3710 #
€CTh Bpemsi 1spp. 3aTeM HU3MEpSIIOT caMblii OOJIBIION JAMAMETpP paciulbiBa W JAUAMETP
pacruibiBa 1Mo MpsiMbIMA yriiamMu. CpeHee 3HaueHUE U SIBIISICTCS PaCIUTBIBOM.

N3mepenne BpeMeHU paciibiBa fso9 MOXKHO HE MPOBOJUTH, €CIM JTOTO HE

TpedyeTcs.

4.  TpubGopsl

[Tpubopsr momxHBl cooTBeTcTBOoBaTh EN12350-2, 3a wuCKiIOUEeHHWEM YKa3aHHBIX
HIDKE.

4.1 bazoBas IuIMTa, Ha KOTOPYIO BBITEKaeT OETOHHAasT CMeChb M Ha KOTOpOM
BBITIOJTHSETCS] ONPECICHNE TIOJIBUYKHOCTD, JOJDKHA OBITh M3TOTOBJICHA B BHJIE TUIOCKOM
CTaJIbHOM IIJIUTHI € IUIOMIAbI0 B I1aHe He MeHee 900 mm x 900 mm.

[Inuta nomkHA UMETHh IUIOCKYIO IIaJKYIO IMOBEPXHOCTh. ECiM miMrta M3rotoBieHa

U3  Jpyrux MarcpuajioB, OOJIZKHBI OBITH npeaACTaBJICHbI  JaHHBIC WCHOBITAaHUN
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AKCIUTYaTal[MOHHBIX KAaueCTB, KOTOpBIE IMOATBEPHKAAIOT SKBUBAJIEHTHOCTb CO CTaJbHOMN
TUTATOM.

[ToBepxXHOCTh HE OJKHA IOJIBEPIraThCs arpeCCUBHOMY BO3JEHCTBHUIO LIEMEHTHOTO
TecTa M HE OBIThb TMOABEPKEHHOW pikaBieHUI0. KOHCTpyKIUS TUIMTHI JIOJDKHA
MPENsATCTBOBATh BOZHUKHOBEHUIO MEPEKOCOB. OTKIOHEHHMS 110 POBHOCTH TOBEPXHOCTU HE
JOJDKHBI MPEBBIIATh 3 MM B JIFOOON TOYKE IPU YCTAaHOBKE MOBEPOYHOMN JIMHEHKH MEXIY
IIPOTHUBOIIOJIOKHBIMU CTOPOHAMH U YTJIAMH.

[leHTp TUIUTHI JOJKEH OBITh NMOMEUYEH KPECTOM, JUHMHM KOTOPOrO MapalljiesIbHBbI
KPOMKaM IUIMTBI U OKpYKHOCTsMHU ¢ auamerpom 210 £ 1 mm m 500 + 1 MM, meHTpsI
KOTOPBIX COBNAAAIOT C IIEHTPATbHON TOYKOM IIIUTHI (CM. pUCyHOK 1). Bce nuHUM 10IKHBI
OBITH HE IIUPE 2 MM U HE r1y0xke 1 MM.

4.2 Pynerka wiu MepHas JIGHTa, JAOJDKHA ObITh MiuHOW He MeHee 1000 MM u ¢
JeJIEHUsIMU TI0 JUITUHE He OoJiee 4eM S5 MMm.

4.3 CexyH10Mep C TOYHOCTHIO n3Mepenus 10 0,1 cek.

4.4 CoupToBOW YpOBEHBb ISl MPOBEPKH T'OPU3OHTAIBHOCTH 0a30BOM IUIMTHI 10
HayaJia MpOBEACHUS UCTIIBITAHUN.

4.5 KonreiiHep 1uist mpoObl OETOHHOW CMECH JJIsl UCIBITAHUN €MKOCTBhIO HE MEHEe
10 7.

4.6 Pactpy0 (110 yCMOTpPEHHIO) BECOM HE MEHee 9 KT (CM. PUCYHOK 2).

[IpumeuaHue: pacTpy0 MO3BONISIET MPOBECTU HCIIBITAHUE OJHOMY UEJIOBEKY.
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Pucynok 1. bazoBas muta, pa3Mepbsl B MM
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2106

Pucynok 2. Pactpy0, pazmepbl B MM

5.  Ot60p npoduI

[Ipoby cnexyet orOupath cormacHo TpedoBanusM EN 12350-1

6. Iopsiiok mpoBeeHNsi MCIIBITAHUS

VYcranoBure 0a30BYI0 IUIUTY Ha IUIOCKYI0 TOPU30HTAJIbHYIO IOBEPXHOCTh, HE
MO/IBEPrarollyocs BUOpauuu win yaapaM. Mcnosibs3ys ciupTOBOM YpPOBEHB, IPOBEPHTE
BEPXHIOIO IMOBEPXHOCTh HA TFOPU30HTANBHOCTH. llouncTHTEe CTON M KOHYC M INPOTPUTE
MOKpPOM TPSAIKOW Mepes HauajaoM MCIbITAHUN, HO U30€eraiiTe 3JIUIIHEN BIIary.

[Ipucoenunure pactpy0, €ciii OH UCHOJIB3YETCs, K KOHYCY.

[TomecTuTe KOHYC MO HEHTPY BHYTpH 210-MUIMMETPOBON OKPYKHOCTH Ha 6a30BOi
IUIMTE W YAEPKUBAWTE €ro Ha MecTe, MPUKUMas HOraMHu 3a JIANKW (MM UCHOJIb3YWTe
pacTtpy0), 4TOOBI MPETOTBPATUTH BHITEKAHNUE OETOHA U3-TI0]] KOHYCA.

3anoiHUTE KOHYC 3a OJIMH pa3 0e3 moOyKIeHUS WM MEXaHUYECKOrO YIUIOTHEHUS U
CTPSIXHUTE U3JIUILIEK C BEPXYIIKU KOHYca. JlaiiTe koHycy noctosTh He Oosiee 30 cekyH, 3a
3TO BpEMsl YJAJIUTE BCE BHIMNIECHYBILIUECS OCTaTKU OETOHHOM cMecu ¢ 0a30BOil IITUTHI.

[logHMMHUTE KOHYC OJHUM [IBIJKEHMEM 3a 1-3 CeKyHHbl, HE TNpPENsITCTBYS
pacruibiBanuio OetoHa. Ecnu tpebyercst onpenenuTh Bpems tsgy, BKIIOUUTE CEKYHIOMED
Cpa3y e IOocJie TOro, Kak KOHYC OTOPBETCS OT 0a30BOMl IUIMTHI U C OKPYTJICHHEM [0
ommkaitimeit 0,1 cex. 3adukcupyiiTe BpeMs, 3a KOTOpoe OETOHHas CMECh BIIEpPBbBIC

KocHeTcst S00-MUIIMMETPOBOM OKPYKHOCTH.
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TTocrie TOro Kak pacruibiBaHUE OETOHA CTAOMIIM3UPYETCS CAMOCTOSITENBHO, O3 BIUSHHS
Ha IUIUTY WK OCTOHHYIO CMECh, U3MEPHTE JUAMETP PACIUIbIBA CMECH U 3aHKCHpYiiTe Kak d; ¢
OKpyriieHHeM a0 Ommkainmx 10 MM. 3areM M3MephTe PaclpOCTPaHEHHWE PACIUIBIBA IO
npsSIMBIMU yTIaMu K d; 1 3adukcupyiite kak dy. Ecim paszauiia mexy d; u d; 6ombiie 50 M,
CIIe/IyeT B3SITh JAPYTYIO MPOOY U TIOBTOPUTH MPOLIEIYPY.

Ecnu /1Ba MOCNEA0BaTENbHBIX HCIIBITAHUS MOKAXKYT pasHuily Mexay d; u d, 6ombiie 50
MM, OCTOHHOW CMECH He XBaTaeT HEOOXOIMMOM MMOBHYKHOCTH ISl TIPU3HAHKS MCIIBITAHUS HA
PACIUIBIB Y/IOBJICTBOPHTEIBHBIM.

[IpoBepbTe paciuibiB OETOHA HAa HAJTUYUE MPU3HAKOB PACCIOCHUS U 3aHECUTE B
OTYETE COIIACHO MYHKTY 8 €), OTpa)kas KauecTBO, HAIPHMEp, HET CJICIOB PacCIOCHUS,

CUJIBHBIC CJICABI PACCIIOCHHUA.

[Ipumeuanue: llpu3Haku paccioeHHs] BKIIOYAIOT KOJIBIIO ILIEMEHTHOTO pacTBOpa/TecTa H

OTCJIOMBIINXCS KPYITHBIX 3C€PCH 3aIIOJIHUTCIIA B HeHTpaﬂbHOﬁ 30HC.

1. Pe3yabTaTrhl HCIBITAHUM

Pacruieie SF — ato cpennee ot d; u d,, okpyrmieHHBIX 70 Ommkaimux 10 M,
JAHHBIA B CIIEAYIONIEM YPAaBHEHHH:

SF:(dl+d2)
2

rae SF — pacmisiB B MM, 0; — HAaMOOIBIINI AWAMETP pacpOCTPAHECHHUS pacilibiBa B MM, d
— pacrpocTpaHeHHe paciuibiBa moja yriom 90° k d; B mm.

Bpewms ts5y ykasbiBaeTcsi B oTUeTE C OKpyTJieHHeM 110 Ommxaitmmx 0,5 cek.

8.  Otuer 00 HCNBITAHUAX

OTt4eT 00 UCTIBITAHUAX JOHKCH BKITIOUYATh:
a) uaeHTU(UKAUS TPOOKI IS UCTIBITAHUM;
0) MecTO POBE/ICHUS UCTILITAHU;

B) JlaTa ¥ BpEeMsI UCTIBITAHUM;

r) paciiblB SF ¢ okpyriaenueM o Ommkanmux 10 mm;
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1) BpeMs t5o0 ¢ OkpyriieHueM o ommkaimmx 0,5 cex (rae TpedyeTcs);
e) Jr00ble MPU3HAKU PacciIoeHusl OeToHa;

)K) JIFOOBIC OTKJIOHEHUS OT CTaH,HapTHOﬁ MCTOJAUKH HCHBITaHHﬁ;

3) 3asBicHUE Jmna TCXHUYCCKHM OTBCTCTBCHHOI'O 3a HMCIIBITAHHA, O TOM, 4YTO OHO

OBLIO0 IMPOBCACHO COIIACHO HACTOAIICMY CTAHAAPTY 3a UCKIIFOUCHUEM TOI'O, YTO YKAa3aHO B

YHKTE X);

OTYeT MOXKET BKJIIOYATD:
1) TeMIiepatypa 6eToHa BO BpeMs UCTIBITAHUIA;

K) BO3pacT OETOHA BO BpEMs UCIIBITAHUH (€CIIM U3BECTHO).

9. TIloBTOpsIeMOCTH M BOCHPOH3BOIUMOCTD

[ToBTOpsieMOCTh I' 1 BOCHPOU3BOAMMOCTh R OBUIM OIpeAesieHbl MPOrpaMMoid, B

KOTOPOM y4YaCTBOB&IM BOCEMb JIADOPATOPHI,

UHTEepIpeTupoBaHHOM coriacHo 1SO 5725-2.

[TonyueHHble 3HAUEHU J1aHbl B Tabnunax 1 u 2.

16 omepatopoB u JBE pEIUIMKA, H

Ta6n1x1ua 1- HOBTOpHCMOCTB 1 BOCIIPOU3BOAUMOCTD AJIA THIIMYHBIX 3HAYCHUM pacIilibiBa

PacoueiB SF B MM <600 600750 > 750
[ToBTOpsieMOCTh I' B MM HET JaHHBIX 42 22
BocnpouzBogumocTs R B MM HET JaHHBIX 43 28

Ta6muna 2 — [ToBTOpsIEMOCTH W BOCIIPOM3BOIUMOCTS TSI THITMYHBIX 3HAYCHUH

BpeMeHHU 150

ts00 B CEKyHAAX <35 3,5-6,0 >6,0
[ToBTOPsIEMOCTH I' B CEK. 0,66 1,18 H.II.
BocnpoussoauMocTs R B cek. 0,88 1,18 H.II.
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HopmaTuBHBIE CCHLIKH

B HacTosmeM nocoOuM HCMHOIB30BAHBI HOPMATHBHBIE CCHUIKA Ha CIEIYIOIIUE
CBOJbI ITPABUJI U CTAHIAPTHI:

['OCT 4.212-80 Cucrema mnokazaTeneil kadectBa NpoAyKIuu. CTpPOUTETHCTBO.
beronsl. Homenkiiatypa nokasaresneun

['OCT 5578-94  1lleGeHb W MECOK M3 IUIAKOB YEPHOM M IIBETHON METaJLTypruu
1uist 0eToHOB. TexHu4yeckue ycioBus

['OCT 5802-86  PactBOpBI cTpouTenbHBIE. METOBI UCTIBITAHUI

['OCT 7473-2010 Cmecu OetoHHbIE. TeXHUYECKUE YCIOBUS

['OCT 8267-93 Illebenp u TpaBuii W3 IUIOTHBIX TOPHBIX TIOPOJ IS
CTpOUTENBHBIX paboT. TexHnueckue ycinoBus

['OCT 8269.0-97 IlleGenb u TpaBUil W3 IUIOTHBIX TOPHBIX MOPOJ M OTXOJOB
MPOMBIIUIEHHOTO  MPOMU3BOACTBA JJIi  CTPOUTENBHBIX paboT. Meroabl  (PuU3HKO-
MEXaHMYECKUX UCIIBITAHUN

['OCT 8735-88  Ilecok mJisg CTpOUTENBHBIX pab0T. MeTo bl UCTIBITAHUN

['OCT 8736-2014 Tlecok s CTpOUTENbHBIX paboT. TexHuueckne ycuoBus

['OCT 10178-85 TlopTtnanameMeHT | IUIAKOMOPTIAHAIIEMEHT. TeXHuueckue

YCIIOBUS
I'OCT 10181-2014 Cwmecu 6eToHHBIE. METO/IbI UCTIBITAHUN
I'OCT 18105-2010 betonsl. [IpaBuia KOHTPOJIA U OLIEHKU TPOYHOCTH
['OCT 22266-2013 LlemenThI cynbharocToiikue. TeXHUUECKUE YCIOBUS
I'OCT 23732-2011 Boma nmms  OETOHOB W CTPOMTENIBHBIX — PacTBOPOB.

TexHuyeckue ycioBus
I'OCT 24211-2008 JoGaBku myis OETOHOB W CTPOUTENIBHBIX PACTBOPOB.

OO11ue TeXHUYEeCKHe YCIOBUS

I'OCT 25192-2012 beronnl. Kiaccudukamus u  oOmue  TEeXHUYECKHUE
TpeOOBaHHS

I'OCT 26633-2015 beToHbl TsKENbIE M MEIKO3EpHHUCThIE. TeXHUYECKue
YCIIOBHUS
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['OCT 26644-85 Illebenb ¥ TMecoK M3 NUIAKOB TEIUIOBBIX JJIEKTPOCTAHIIUN IS
oeroHa. TexHUYECKUE YCIOBHS

['OCT 27006-86 beronsl. [IpaBuna nogdopa cocraa

['OCT 30459-2008 JloGaBku s OETOHOB W CTPOUTEIBHBIX PACTBOPOB.
Omnpenenenue u oteHka 3¢ HEeKTUBHOCTH

['OCT 310.4-81 llementsl. Metroabl ompeneiaeHUs Mpeaesaa MPOYHOCTH TpH
M3rude U CoKaTUU

I'OCT 31108-2016 [lemeHThI OO1IECTpOUTENbHBIE. TEXHUUECKUE YCIOBUS

['OCT 31357-2007 CMecu cyxue CTpOMTEIbHbIE HAa IIEMEHTHOM BSDKYIIEM.
OO01ue TeXHUYECKHE YCIOBUS

['OCT 31424-2010 Marepuanbl  CTPOUTEIBHBIE HEPYIOHBIE OT OTCEBOB
ApoOIEHUS TUIOTHBIX TOPHBIX MOPO/ IPY MPOU3BOACTBE MIeOHs. TeXHUUECKHEe YCIOBHS

I'OCT 32495-2013 [llebenp, mecok u TmecyaHO-IICOCHOUHBIE CMECH U3
npobsieHoro 6eToHa u xkene300eToHa. TexHnueckue yciaoBus

I'OCT 32803-2014 beronsl Hanpsrawomye. TeXHu4ecKue yCaoBus

['OCT P 52129-2003  Ilopomiok MUHEpalmbHbI Juisi  achanbTOOETOHHBIX H
OPraHOMHHEPAIBHBIX cMecel. TeXHnUecKne yClnoBus

['OCT P 55224-2012  IlemeHTsI TUTSt TPAHCIIOPTHOTO CTPOUTENILCTBRA.
TexHuueckue ycioBus

['OCT P 56178-2014  Moaudukatopsl oOpraHo-mMuHepaibHble Tuna Mb nms
OETOHOB, CTPOUTENIbHBIX PACTBOPOB U CyXuX cMecell. TexHuueckue ycaoBus

['OCT P 56592-2015  Jlo6aBku MHUHEpadbHBIE AJIi OCTOHOB M CTPOUTEIHHBIX
pacTBopoB. O0IIME TEXHUYECKUE YCIOBHS

['OCT P 56593-2015  [Jo6aBku MHHEpajbHBIE IJisi OCTOHOB U CTPOUTEIBHBIX
pacTBOpPOB. MeTO1bl NCIBITAHUI

['OCT P 56727-2015  llemenTsl Hampsratomniye. TeXHUYECKUE YCIOBUS

CIl 63.13330 «beroHHble u kKene300€TOHHbIE KOHCTPYKUMMK. (OCHOBHBIC
nojoxxeHus». AxryanuzupoBanHas pegakius CHull 52-01-2003 (c M3menenuem Nel)

CIT 70.13330 «Hecymue u orpaxparonige KOHCTPYKIUW». AKTyalIM3WpOBaHHAS

penakmust CHull 3.03.01-87
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