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PekoMeHaanmu no yCKOpPeHHOH OUEHKe KauecTBa Le-
MeHTa B GeToHe M HasHaueHH0 ero coctaBa. M., Ctpofins-
Aat, 1975 24 c. (Hayu.-uccneld. uH-T OeToHa W XKeae3zobe-
ToHa NoccTpoa CCCP).

PekoMeHpalud COAepyKaT OCHOBHBIE [IOJOXKEHUS 0O
YCKOPEHHOMY HCMBITAHHIO TNOPTJIaHALEMeHTOB B GeToHe H
Ha3HaueHHI0 ¢aktopa npounoct [[/B GeTOHOB pasHbIX
mapox. [lpuBenens! TexHHYeckHe TpeGOBaHHS K OeTOHy, MoO-
PAOOK M MOCJAefOBaTeNbHOCTh pabOT No pacyeTy H noibo-
Py cocraBa GeTOHa, onpeflleNieHHI0 pacxofia leMeHTa B Ge-
TOHHOH CMeCH, mecka H KDYNHOTro 3anoJIHHTeas U JO3HpOB-
Ke BOJHL.

PexoMengauuu npeRHa3Ha4yeHBl O/ HHMEHEpHO-TeX-
HHYEeCKHX pPaGOTHHKOB 3aBOJOB Kese300€TOHHHIX H3fenuil
H CTPOUTE/bHBIX OpraHu3auui.
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NMPEOUCIHOBHE

PexoMeHallUd HMEIOT LeJabi0 AaTh BO3MOXKHOCTb 3aBO-
JaM Xene3o0eTOHHLIX H3ILEJUH I CTPOUTENbHBIM IJIOHIAN-
KaM B KOPOTKHH CpPOK OLEHHTb 1POYHOCTb NPUMEHAEMOIO B
Jlejie LIEMCHTA H HCNOJAb30BAThH €r0 C HAHMEHBIIMM pacxo-
JIOM B YCAOBHSIX LaHHOTO NpoH3Boactsa. IIpu atom paurens-
Hoe ucenwitanne no N'OCT 310—60 nas npoBepxH aKTHBHO-
CTH ¥ TaCMOPTHON MapKu lleMeHTa He sIBIdeTcss HeoOXOomH-
mbiM. Hasnauenue ¢axropa (L/B) mpounoctu GeroHa 3a-
JAaHHON MapKHU BBLITOJIHSIETCS NIO JOCTOBEPHBIM pe3yJbTaTaM
HCIBITAHHA LeMeHTa B OCTOHe, 2 He MO yCpeAHeHHHIM Gop-
MyJaawm tTuna bBonowmes.

[Ipumenennsle B PexoMenzauuax eZuHHULbl (U3IHYCCKHUX
BeJIHUMH JaHbl 1o MexayHapoisoi cucreme CH, npu atom
TEPMHH «06'beMHBIH BeC» 3aMEHCH Ha «MJOTHOCTbY, <BEC» Ha
«Maccy» (MON TEpMHHOM «Maccay OHHMAETCA pe3yJabrar
B3BEIIUBAHUS TeJa Ha PblYAXKHBIX Becax).

Pekomennanun cocraB/leHbl Ha OCHOBaHHM pe3y.1bTaTOB
HayuHO-Hcceaenosateabekux paber HUU 6Gerona u xereszo-
6eroHa I'ocerpos CCCP u npou3BOLCTBEHHOTO OIBITa 3aBO-
o8 JKBU u crpourtenpHbix opranusaumit tpecra Ueperno-
Beumeramaayprerpoi Munraxcrposs  CCCP, rr.  Mockssl,
TrioMeHu U 1p.

Pexkomennauuu paspaboTaHil A-pOM TeXH. Hayk npod.
C. A. MupouoBsiM, 1-poM TexH. Hayk U. M. ®penxrenem u
KaH1. TexH. Hayk B. M. MenBseneenm.

IlpennoxkeHuss u 3aMeyaHHs1 110 COAEPXKAHHIO HacToA-
wnx Pexomenaauuit npocum Hanpasaste B HHUMIKDB 1o
appecy: 109389, Mocksa, /K-389, 2-a Uucruryrckas ya., 6.

Hupexuns HUUIKDB



1. HABHAYEHHWE H OBJIACTbh NPUMEHEHHA

1.1. Hacrosimne PekomeHnauun npelHazHavaores Aas
3aBOJOB XKene306eTOHHBIX H3IeJHH, MOJUTOHOB U CTPOH-
nJoulafok npu pabore mo paciery H noabopy cocraBa Te-
XKeJoro GeroHa MJIA NPOMBIIIJIEHHBIX, XXHJIbIX H 00lLIecTBeH-
HBIX 34aHMH U coopyxKeHu#i. PexoMeHmauuu npelycMaTpH-
BAlOT crnocob OBICTPOrO MW HajexHoro BhiGopa  thakTopa
npouysoctu GeroHa [[/B B GeroHe J106bIX MapoK C ORHOBpe-
MeHHOH NPOBEPKOH aKTHBHOCTH meMeHtal.

1.2. PexoMenjauuu MOryT GbITh TaKXKe  HCHOJb30BaHbI
AJ]5 Ha3HadeHHs] cocTaBa OeTOHA /IS THAPOTEXHHYECKHX,
JHEpreTHYECKHX H TPAHCIOPTHHIX COOPYXKEHHH, HO NPH 3TOM
JOMXKHBl GBITh YYTeHbl crneluanbHble TpeGOBaHHA, NpefAbAB-
JAseMble K TaKUM GeTOHaM.

1.3. Beron, cocras Kotoporo 6yaer paspaboraH mo Ha-
cToslHM PeKoMeHIaluusaM, NOJKEH NPUTOTOBJSATHCS H3 Ie-
MeHTa W 3amno/NHuTe]el, YHAOBJETBOPAWOIINX TpeGOBaHHAM
F'OCT 10178—62* «IlopriaHmueMeHT, LIaKONOPTIAHALE-
MEHT, MyLUOJaHOBBIA NOPTAAHALEMEHT H HX Da3HOBHUAHO-
ctu» u F'OCT 10268—70 «3anosHutesau st TAXKeAOro Oe-
ToHa. Texuuyeckue TpeGOBaHHSAY.

KosinyecTBo meMeHTHOro KJiesl 3aflaHHOTo KauectBa B Oe-
TOHHOH CMeCH JOJKHO OBITb JOCTATOYHO AJS IOKPBITHA
BCeX IOBEPXHOCTeH KYCKOB H 3€peH 3aloJHHTENS H 3aMmellle-
HHS IIYCTOT MEXKIV HUMM. DeroHHas cMech JHOJXKHA OBITb
yJ1I0XK€eHa MJIOTHO.

2. TPEBOBAHHA K BETOHY

2.1. K 6eTOHY TIPOMBIUIJIEHHBIX, XHABIX H OOLIECTBEHHbIX
3/1aHHI H COODYKEHHIl NPeAbABIAIOTCA CJAEAYIOLHE Tpe-
60OBaHHA:

a) IOJXKEeH HMeTb K yCTaHOBJIEHHOMY CPOKY MNDOYHOCTb,
NpefyCMOTPEHHYIO NPOESKTOM HJIH TEXHHUYECKUMH YCJIOBHL-
MH;

6) mosxeH 6biTh Zo/roBeded npu pabore B cpefe, A4
KOTOpOI npeaHa3HaueH;

! PaspaGoran a-pom Texn. Hayk npo. C. A. MupoHOBHM uH X-pOM
TexH. Hayk U. M. ®penkenem.
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B) MOABHXXHOCTh HJIH JKeCTKOCTb GeTOHHON CMECH B MO-
MEHT YKnaldKH €€ B JeJIO HOJKHA COOTBETCTBOBATb MECTY H
cpelcTBaM YKJIAAKH, IIPU 3TOM IOJABHXKHOCTb JOJIKHa ObITb
HauMeHbllIeH, a XKeCTKOCTb HaH6OJbIlIell H3 BO3MOXKHBIX;

r) GeroyHas cMecb u GeTOH LOJMKHbl OBITH OXHOPOJHBI-
MH IIO CBOMM CBOHMCTBaM.

2.2. ITpoyHOCTb MJOTHO YJIOKEHHOTO OTBepAeBulero Ge-
TOH&, NPHTOTOBJEHHOTO M3 HAaHHBIX NMPUIOAHBIX IJISl Hero
MaTepUuajioB, 3aBHCHUT TOJbKO OT NOPHCTOCTH LEMEHTHOrO
KaMHsl, onpejessieMON BeJHYHMHOH OTHOLIGHHS IO Becy ILe-
MeHTa H BOABI, BBeJeHHBIX B 6eToH, T. €. OT BeJuuuunt [[/B
(kauecTBa Kaesi).

2.3. onroseunocTb 6eTOHA 24BHCHT  OT IIPaBHABLHOIO
BbIOOpA MaTepHasoB JJd Hero H OT CTPYKTYPHl, KOTOpas
6ymetr ofycjoBaeHa cOCTaBOM O€TOHA, KaueCTBOM YKJaJKH
CMeCH B [IeJI0 H PEXHMOM TBepAeHHs.

2.4, CreneHb NOABHKHOCTH HJAU KECTKOCTH  GETOHHOM
CMECH M3 HMEIOIIUXCA MaTepHaloB 3aBHCHT TOJbKO OT KO-
JpyecTBa KJes TpebyeMoro KayecTsa.

2.5. O1HOPOZHOCTb cBOHCTB OETOHA 3aBHCHUT OT TIOCTOSIH-
CTBa COCTaBa LieMeHTa H 3amnoJHuTtesell, CTaOHJAbHOCTH HX
COOTHOMEHUs B OeTOHHOH CMecH, OT KayecTBa MNepeMely-
BAHUSI CMeCH, ee YKJIAJAKH U peXHMa TBepIeHHUsd.

3. NOPSAAOK PABOT NO PACHETY
N NoABOPY COCTABA BETOHA

3.1. 3azanue Ha noxp6op cocraBa GeroHa 06A3aTeJNbHO
JIOJIZKHO COJAEpIKaTh CAeAYIollHe AaHHble:

a) mapky OeroHa HJaH TpebyeMyIlO JOJIO MapOYHOH MpPOY-
HOCTH K ONpefieIeHHOMY CPOKY;

6) TMOABHKHOCTL (OCaldKy KOHyCa B CM) HJ/IM KEeCTKOCTh
(Bpemsl B ¢, 3aTpayeHHOe A/l YNLOTHEHHSI CMeCH B TEXHH-
YeCKOM BHCKO3HMeTpe) GeTOHHOH CMecH;

B) HauOGOJbIIYI0 KPYIHOCTb 3aNOJHUTENA NPH NPHTOTOB-
JeHHuH OETOHHOH CMeCH AJS YKJAaJKH B KOHCTPYKLHH.

3.2. IlpousBonsT NOATCTOBKY  MaTepHaJOB Mjas paboT
no pacyeTy H noA60py cocrapa Geroua:

a) ansa 6eToHa 3aaHHON MAapKM IO NPOYHOCTH Ha cxKa-
THe 1Leneco00pasHo BbHIGHpPATh IIEMEHT,  DPYKOBOACTBYsCh
JNaHHBIMH, IPUBEeHHBIMH B Tab.. 1.

ITpu stom orGupaior npo6y uemenra Maccoit 50 kr,
1poceBalT ee Yepes cuTo ¢ 64 orB/cM? H YHAJSIOT OCTAB-

2 (0,5) 3ak. 59 5



Tabaunma |
PauuoHa/bHble MAapKH LEeMEHTa
Aas GETOHOB Pa3JHYHLIX MAPOK

Mapka GeToHa 100 | 150 200 250 300 350 400 450 500 | 600

Mapka uemen-
ta no ['OCT

10178—62* 200{ 300 {300—!| 400 [400—| 500 |500—] oo |600 [600
400 500 600

HmHecss Ha cuTe KOMKH. IToAroros/ieHHyl0  npo6y LieMeHTa
NOMEHIAIOT B JKEeCTKYI0 Tapy H aKpbIBalOT NJOTHOH KPBIIU-
KOH;

6) or6upaior npoby KpynHoro 3amnoaHuarens. das atoro
cHayvaJla HaMeyaloT pa3Mep KOHTPOJbHLEIX 06pa3ioB GeToHa,
KOTOpHIE 70K Hbl ObITb W3TOTOBJEHHl NPH pa3paboTke coc-
TaBa 0€TOHa, U COOTBETCTBEHHO 3THM 0o0pasunaM yCTaHaBJH-
BaloT pasMep npoObl KpynHoro zanonuurens. Ecan nna o6-
pasuoB 6eroHa naMmeuaroTcss KyOw ¢ pebpom 20 cMm, mpoby
KDYNIHOTO 3amOJIHUTE]ss PHHHMalT maccoi 150 kr, ¢ peb-
pom 15 cm—70 kr, 10 cM—25 xr.

Tabanuma 2

HauGonbwaga xpynsocte rpaBust (meGns)
u ¢paknuy ero cOOTBETCTBEHHO pasmepam o6pasua

Paamep dpaknuft, mm
Hau6oab-
Pasx)gga 'pcegva ,‘:;1",,,“%2: q)‘;gg: a 5—-20 20—40 [40—70 | Bcero
KOB, MM
Kr
Koauvecrso ¢pakuuft, ‘./:'
10 20 1 2% — - | 25
100 100
15 40 2 35 8 L 0
50 50 100
20 70 2 90 | 60 | 150
60 40 100
20 70 3 45 A5 | 60 | 150
30 30 40 100




Kaxnaomy pasmepy obpasna GeToHa AOJKHA COOTBETCT
BOBaTb CBOSI HanOOJbIIAfl KPYNHOCTb 3aNOJHUTeas! ¢ (pak-
uHAMH 1o raba. 2.

Macca nmpo6bl KPYNHOTO 3allOJHUTENS  Onpelensercs
KaK Ipou3BelIeHHe ACBATHKPATHOTO 06beMa MpUHHMaeMOH
bopMbl Aans oxnoro obpasima 6eroHa (B J1) Ha IUIOTHOCTb
3all0/JIHUTENd, IpHHHMaeMylo 1,6 kr/a;

B) orobpanHble NpoOGbl KPYNHOTO 3alOJHHTENS IIpoce-
BAlOT 4Yepe3 CHUTa AJNA YNAJeHHST KYCKOB, NMPEBLIMIAIOLIHX IO
KPYTIHOCTH AaHHYI0 $paklHIO, HATPpHMEDp:

ana opakuun  5—20 MM npoceBaloT yepes cuto J 20 MM
» »  20—40 g 5—40 MM » » » & 40 »
» » 40—70 u5—70 » » » » @ 70 »

Ocrtarky Ha cutax ordpachlBaioT;

r) Ias ONpefeseHHs BOLOMOIJIOILEHHS WeOHA (rpaBus)
U3 cMecu oT6upaloT pasHble Kyckd ule6Hs Maccoil | Kr,
YKJAaAbIBAIOT MX Ha Peurero ¥ mOTPYXKaloT B BOLY, YPOBEHb
KOTODOH JOJXKeH Ha 5—7 CM TIpeBbIIIATh BBICOTY CJOS 3aMa-
yuBaeMoi npo6ul. Yepes /o u pemero ¢ npoGoi u3BIeKaloT
U3 BOABI, NAlOT BOAe CTeub U cuycTss 1—2 u, o6TepeB Tpsn-
KO KyCKHM LIeGHA Ha pellere, B3BEIIMBAIOT HX [JIs Ompeje-
JIEHHS ‘BO/IOTIOTJIOILEHHUS 710 hopMyJae

P—
W= !

100, oy

rae W — Bosonoriouense wedds, %:;
P — macca BnaXXHOTO 3aNOJHUTENS, KT
n) orbupaior npoby necka B kosaudecrse 30—35% mac-
Cbl KPYNHOTO 3aMOJHHUTE NS
Orob6paHHyio npoBy BBHICYIIHBAIOT A0 NOCTOSIHHOTO Beca.

4. ONIBITHOE ONPEAEJIEHHE ®AKTOPA
NMPOYHOCTH II/B

4.1. Tlocse noAroTOBKKH MaTepHasoB H3FOTOBAAIOT TPU
cocraBa Geronnolt cMecH: 1-it cocraB ¢ L/B=1,43; 2-i
cocras ¢ L/B=2 u 3-i cocras ¢ 1[/B=2,8 uan coorBercr-
senno B/L=0,7; 0,5 u 0,36.

Kosu4ecTBO MaTepHaJoB Ha 3aMecC, H3 KOTOPOTO MOXKET
6biTh OTHOPMOBAHO ¥ ynaoTHeno 9 kyGos pasmepom 10X

X10X10 cM GeTOHHOH CcMecH KaXAOro COCTaBa, TPHBEAEHO
B TadJ. 3.



Ta6auua 3

KonunueéctBo mMaTepuajoB Ha 3aMec TPeX COCTABOB GETOHHOW CMeECH

Pacxoa MaTepHasoB Ha 9 J1 ymJIoTHeHHOR GeTOHHOM
cMecH B Kr (Rns o6pasnor 10X10X10 cmM)
CocTaB u;B BOJW HA BOXO-
KpYnHOro BOARI [OTJIoIEHHE
UEeMEeHTa Mecka  |38NOJHHTE- | ocpoBHOR | KpyMHOro sa-
Jd cyxoro NONAKTEN A
1 1,43 2.5 83 | 135 | 1,74 | 183,
100
2 2 3,6 7,5 12,3 1,8 &g 12
’ ’ ’ ’ 100
10,6
3 |28 | 7.7 4,5 | 10,6 | 2,73 | oo ¥

Mpumeuaune, JIasa Ky6os c peSpom Goaee 10 CM KOJHYECTBO KaXKQOro
MaTepHana HaxOAAT YMHOXEHHeM KOJHYeCTBa, NpHseReHHoro s Tabaulle, Ha
o6beM Goabliero ky6a. Hanpumep, nna usrorosnexus 9 WT. Ky6os pa3MepoM
20X20X20 cM KOJHMYECTBO Ka’XKAOro MaTepHaja, mpdBefleHHoro B Tabxa. 3, caeny-
eT YMHOXaTh Ha 8.

4.2, OTBelleHHble HAa 3aMeC MartepHanbl  AJAs KaXJIOro
COCTaBa B 3aBHCHMOCTH OT HX KOJHYECTBA IepeMElIHBaiOT
BPYYHYIO HJIH B CMeCHTeJe M YCTaHaBAHBAlOT A lepeme-
WIAHHOM CMECH IJIOTHOCTh, MOABHXHOCTb — OCalKy KOHyca
B CM, HJIH XKECTKOCTb B C.

IlpumMeuganue KOHCHCTEHIMS CMeCH B TpeX PA3HHIX COCTaBax
MOXKeT OKa3aTbCs He OJHHAKOBOH. 9T0, O/1HaKO, He HNOJXHO OKa3kiBaTh
GJAHUAHHA Ha NPOYHOCTDH GGTOHB, eCJIH CMeCb KaXJoro cocrasa 6y11e'r XO0-
pOIO YNNOTHEHA B dopMax.

4.3. M3 xaxpgoro cocraBa 0eTOHHOH cMmecH ¢opmyior 9
oOpasuoB-6a113Henos. CMech yaJOTHAKT Ha BHOpomIoLan-
Ke 10 OJHOr0 NMpeKpallleHus ee OCellaHHs, BbipaBHUBAHHSA
ee NMOBEPXHOCTH M NOSBJEHHs Ha Hell NeMeHTHOrO pacTBopa.
Ha ¢opmy kakofi-nubo kpackolf, CTOMKOH X BJIaKHBIM H
TeMIepaTypHLIM YCJOBHAM, HAHOCAT HOMEpP COCTaBa, H3 KO-
TOPOro B 3TOH (hOopMe 3aroTOBJEHEl 06pasibl.

4.4. Tlocne M3roTOBJNEHUS M 2-4acOBOA BHIAEPKKH 6 1T,
00pa3noB KaxJAO0ro cocraBa nomeinawnt B ¢opMax B npomna-
POYHYIO KaMepy, TJie NOJBepraoT TelJaoBoi obpaboTke mpH
atMocd)epHOM [ABJACHUH N0 CAEAYIOIEMY pPeXUMY:

a) ecnu OGeTOHHas CcMeCb NPUI'OTOBJEHa Ha NOpTJaaHiLe-
MeHTe: 3 u — nojBeM, 6 u — BHJIEDXKKA I[IpH TeMIeparype.
n3orepmuyeckoro nporpesa 80—85°C u 2 y — oxsnaxnenue;
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6) ecnu GeToHHasl CMeCb [DHTOTOB/AEHA Ha WJIaKONoOpT-
JaHALEeMeHTe WX NYUUONaHOBOM MOPTJIaHAUEMeHTe: 3 U —
nogbeM, 8 4 —BHAEPXKKA IpPH TeMIepaType H30TEepMH-
yeckoro nporpeBa 90—95°C u 2 u — oxnaxgeHue.

Tpu ocraBlunxcs 06pasiia Ka)KIoro cOCTaBa BblgepKHBa-
10T B GopMe B TeueHHe | CyT NMpH KOMHATHOH TeMmeparype.

INpumevanue Ha sasomax JXBU nponapuBanue MOXKeT Npous-
BOJHMTLCSA 0 NPHHATOMY Ha 3aBOJE PEXKHMY.

4.5, Yepes 12 w ¢ MOMCHT2 OTKAOUEHUH napa obpasust
M3BJIEKAIOT U3 (POpM, MEPeHOCAT MeTKy ¢ HOopMbl Ha KaK-
Inifi o6pasen M, pyKOBOACTBYsicb  tpe6oBanuamu ['OCT
10180—67 «beron raxennfi. MeToAbl OonpeneneHyus Mnpouy-
HOCTH», TIPOH3BONSAT HUCNbITAHHE HAa CXKATHE TPeX H3 LIEeCTH
nponapeHHbIX 06pa3loB.

Tpyu ocraBmuxcs nponapeHHbXx o6pa3la KaxXKaoro coc-
TaBa M TPH 00pasua, He TNOJABEPraBIIHXCH IPOTNaDHBAHHIO,
no ocBoGoxaeHny H3 HopMm moMewalOT B KaMepy HOpMaJb-
HOrO XpaHeHHus JJs1 UCNBITAaHHS B Bo3pacTe 28 cyT.

4.6. PesyabraThl UCTILITAHHSI Ha CXaTHe KyGOB pasHBIX
pa3MepoB JOJKHB OHITb NPHBEAEHb K NPOYHOCTH KyGOB C
pebpom 20 cM, 415 4ero MX NPOYHOCTb HANO YMHOMKHTD:

ua 0,85, ecnu 6br McAHITaH Ky6 ¢ pe6poM 10 cm
» 0,9 » » » > » » 15 »
» 1,1 » » » > » 30 »

Hp HMedaunue. 3aBOA HJH CTPOHTeNbHAA IJIOIAadKa MOTYT yCTa-
HOBUTh AJ5st CBOHX npeccon Opyrue nepesonHbIe KOSqDQ)HllHeHTbl no mnpa-
BuiaM, uznoxkeduom B 0. 1.4 TOCT 10180—67.

47. Tlo pe3yJapTaTaM HCIOBITAHHA Ha CXaTHe, NPHBEIEH-
HbIM K TIpOYHOCTH Ky00B ¢ pe6pom 20 cM, BHIBOAAT CpPeIHIO0
IPOYHOCTL BETOHA KaXIOTO COCTaBa, PYKOBOACTBYSCH INpH
stom tpeGoBanusamu n. 2.7 TOCT 10180—67.

4.8. Ona moctpoenus 3aBucumocty R,=f(I/B), rae
R, — mnpounocTs GerOHA TOC/]e TennoBo# 0O0pabGoOTKH, B KO-
opAHHATHON cHcTeMe 1O OCH adCuuCC OTKJAaAblBAIOT 3Haye-
yue L/B, a no ocu opaunat — npounocts 8 MIla. B artoit
KOODJIHMHATHOM CHCTeMe OTKJIaJIbIBAlOT TPH TOUYKH, abCLHCCHI
KOTOPHIX ToKasbiBatoT [[/B, a opauHATH — NOJyYEHHYIO
CPeJHIO TPOYHOCThb, NDHUBENEHHYIO K NPOUYHOCTH Kyba ¢
pebpom 20 cm. Uepes OTJIOKEHHBIE TOYKH NPOBORAT NPSAMYIO,

! B coorserctBHH ¢ MexayHapoanod cHcTeMon eaunui, CH
100 krc/eM?2=10 Mla.



KoTopas H fABAferca rpaduyeckHm u306paKeHHEeM HCKOMOM
hyHKLHH.

B ciyuae, ecau npsiMast He POXOMHT 4Yepe3 BCE TPU TOYU-
KH, ¥ Kakasg-HuOyAb ¥3 HUX MO OPAMHATE OTKJOHSNETCH OT
BO3MOXKHOTO PacrnoJoXKeHHs Ha TPOBOAHUMON IpsAMOH c TOil
XKe abcuuccoir 6onee uyem Ha 109, ONBIT AOJKEH OBITh
NOBTOPEH.

I'Ipm\fep nocrpoenust ¢yuknun R=f (I/B) npusenen
Ha puc. l.

R, Mna

w » ”z’f////ﬁj

4 . uc. 1. Tlpounocth GeroHa B 3aBH-
Ryfluf) P P
CHMOCTH OT IEeMelTHO-BOJHOFO OT-

& ~f(U/5) HOUIEHUS

J0 R, — nponapeHHOro H HCOBITAaHHOrO 4e-
pe3 12 4 nocae OTKNIOYEHHS mapa: Ry —
TO Xe, yepe3 27 CyT NOCAEAYIOILLETrO HOp-
MaALHOTO TBepAeHHs; Rs— HOPMANbLHOTQ

TBEpAEHHA B BO3pacTe 28 cyT

20+

"

0 u/s

1 283

4.9. Ha 3asoaax JKBU noctpoenne ¢GyHkuuu R\=f
(L/B) mocrartouHo nas BbGOpa dakTOpa NPOYHOCTH Gero-
Ha 3ajaHHOU mpouHocTH. Ecau no ocrslBaHuM Tpebyercs,
HanpuMmep, npouHocts OGerowa 70% mpoexkTHOH MapKu
200, 1. e. neo6xoaumo Hautd L[/B gas npouHoctu 14 Mlla,
TO Yepes TOYKY NPOYHOCTH J4 Ha OCH OPAMHAT IPOBOIST
npaAMYI0 napaJielbHo ocH abcuncc A0 NEPEcedyeHHss ¢ nps-
Mo# R,. AGcuMcca TOYKH IiepeceuyeHHs NaeT HCKOMYIO BeJH-
uuny I/B=1,6 (cM. puc. 1).

Ecau 661 TpefoBanoch 06ecrneuuTb NMOJHYIO NPOEKTHYIO
IIPOYHOCTb CPa3y NoCjae OCThIBaHHS, JHHHIO, NapalelbHYyI0
afcuucce, NPHIIAOCH GBI NPOBECTH UYePe3 TOYKY OPAHHATHI
20 MIla. B stoMm cnyuae L[/B=2.

4.10. qns ctpouTeJbHBIX  [JIOILAJOK, riae tpeGyeMmas
IIpOYHOCTb, KaK NPaBHJIO, NOAKHA GBHITb obecrneyeHa K BO3-
pacty 28 cyt, nocrpoenust pynruuu Ry=f (IL{/B) nemocra-
Toyno. Heo6xonumo  nocrpouts ¢dyukuuo Ry=f (L/B);
C 3TOH Iesblo CleAyeT BOCHOJNb30BAThCS 3HaueHHAMH M,
npuBeflednbiMH B rpadax Rz=f (R,) u3 tabn. 4, u nox-
CUHTATh  BeNHUUHB R; NpH Kakux-THGO ABYX 3HAYEHHAX
LI/B, nanpumep npu L[/B=1,43 u [[/B=2,8.
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Tab6auna 4

Ko3adduineHTe! NMPOYHOCTH NPONAPEHHOro OETOHA U AKTHBHOCTH LEMEHTA

R:=f(R,) Ry=[ (R,) R,=f (RU.) R;=f (Ru) Ry=f (R,) R:=f {Ry)

B
S Chy | M | s C, | M | s C

1,43 ) 177 | 44 25 158 | 37 23 27 10 37 44 | 16 | 36 | 67 | 14 | 21 | 116 | 18 | 15
2 143 | 23 16 131 | 22 17 51 10 20 71 12 | 20 78 | 11 15 {115 | 17 | 15
2,5 138 | 24 17 123 | 20 17 72 12 17 9% | 19 | 20 | 81 {13 {16 {112] 16 | 14
2,8 135 | 22 17 120 | 21 18 85 16 15 | 110 | 20 18 | 8 | 14 | 17 | 110] 16 | 14

MpuMeuan e, Bece peHUHHB JaHBl B MPOIGHTAX.
QO6osnagenusi: Ry — npouHocts GeToHa MOCJAE  NPONapHBAHNA M  OCTHIBAHMA,
Ry — 10 xe, yepes 27 ¢yT noche NponapyBanug,
R3— 10 XKe, dvepe3 28 CcyT mnocje TBepAeHHS TOJABKO B HOp-
MaJIbHBIX YCJOBHAX;
P, — aKTHBHOCTb INeMeHTa, onpejenseMas no TOCT 310—60;

M — cpenHsI IPOYHOCTD;
S — cranpapr;
Cv— H3MeHYHBOCTb.



Ecan npu ucnbiTaHHu 06pasuoB nocjae HX NpONAapHBa-
HUS M OCTHIBaHHS TIOJYYEHB! NPOMHOCTH JJsi NOCTpOeHHs R
npu L[/B=1,43—11,5 MIla u npu [[/B=2,8—31 MIla, t0
npH Tex ke sHauennsx I[/B nas moctpoenns R; umeeM:

158
npu I[[/B = 1,43 npoanocts 11,5 00 = 18,2 MIla;

120
» I/B=2,8 » 31 555= 372 MTla.

Ha puc. 1 nposenena npsamas Ra={(R).

4.11. B tex cayuasx, Koria HHTepec TNpelcTaBsiaser
NPOYHOCTb mpornapeHHoro GeroHa uepesd 27 cyT nocienylo-
1lero TBepleHUs B HOPMAJbHBIX YCJIOBHAX, HYXKHO NOCTPO-
utb Ro=Ff(R;). JlaHHble A/1s1 3TOr0 NOCTPOEHHS TpPHBEAEHB!
B Tabna. 4, rie HaXOAUM:

npu /B =1,43 Ry = —11.76% , Ry =i]% 11,5 = 20,4 MIla;
135 135
> H/B=2,8 R2= —m 'Rl=—]—(Y) 31 = 42 MIla.

Ha puc. | nposenena npsimas Ro=f(R,) =f(/B).

4.12. [lna npoBepKH aKTHBHOCTH NpHMeHeHHOro A1s Oe-
TOHa LeMeHTa Bocmonb3yemcs Gynkuueii Ry=f(Rg) (cMm.
tab. 4).

[Mockoawky R; kak ¢yHKmus Ry MoxKeT GHITb BLISICHEHA
TpH pas3HelX 3HaueHusix I[/B, ciexyer TNpHHATL TO U3
HHX, KOTODOMY COOTBETCTBYeT HAaHMeHbIas BeJHUYHHA H3-
meHyuBocTH; Cp,=15% usasasercs HaumeHbledl. Beanundy
Ry naiinem u3 uvactHoro ot genexus R; npu IL[/B=28 na

Ry-100 31-100
0,85 (cM. Tabua. 4), a HMEHHO Ry==—"¢g5 ~ == — g5 =136.5 MITa.

4.13. B ycnoBHAX MOHOJIHTHOTO CTPOMTENIbCTBA HCNBITA-
HHe LeMeHTa B OeToHe H HaxOXHeHHe (aKTOpa NPOYHOCTH
LI/B moxeT GHiTb BHIIOJNHEHO 6e3 yCKOpeHHs! TBepIeHHs Ge-
TOHA TIponapHBaHUEM.

Ky6bl, H3rOTOBJIEHHbIE TaK XK€, KaK 3TO NPHBENEHO AJA
GeroHa ¢ npomnapuBaHueM ero (un. 4.1—4.12), xpaHsT B
HOPMAaJILHBIX YCJIOBHSIX H MCNHITHBAIOT IO 3 INT. OT KaXJo-
ro cocrasa uepes 2, 7 u 28 cyt uau uepe3 7, 14 u 28 cyrT.

Pannue HcnbiTaHHA (OBYX- M CEMHCYTOUYHble) MOTYT
6bITb HCNOJB3OBaHBl A/  NOCTpoeHMst ¢yHxuumy Ry =

=f(R§)=[(R}) =f(R},)=[(L/B). Tipn srom, eciu
BpeMs NO3BONHT BOCIONIL30BaTheA QyHkuuess R}, oHa naer

12



Gosee TOYHBI pe3y/bTaT, Hexean GyHKuHH R, Kak 3To
BHAHO N0 BeJHYHHE H3MEHYHBOCTH  H3 Tada. O, B KOTOpOi
npuBefieHpl KOG GHUIHEHTH NPOYHOCTH GEeTOHA HOPMAJBHO-
IO TBepAEHHUS.

UTo6B MOCTPOHTh HYHKUHMIO Ros =] (R3) uam Ras =f(R7),
HYKHO HCHBITATb B BO3pacTe 2 #¥ 7 CYT TPH U3 JACBATHU
KyOOB KaXI0ro cocTaBd, HaUTH cpeIHIOK NPOYHOCTb H IPH-
BECTH ee K MPOYHOCTH Ky6oB ¢ pe6poM 20 cm. Ilo nmonyuen-
HBIM TIpOYHOCTAM  cTposAT Qynkumio R =f(L/B) uan

¥ =f(l/B) n nanee, noap3yscb BeauunHoim M mo Tabu.
5 (¢ yueToM MAHMCHNEPCHOCTH LEMEHTa), HaXOJAT 3HAUeHHe
R3s =f(R2) unu R 2 =[(R)7 ). Hanpumep, 6eroH, uaro-
TOBJIEHHBIH M3 IleMEeHTa C yAea5HOH IIOBEPXHOCTBIO, onpele-
asiemoit mo TOCT 310—60, paBucit 2800 cm?/r, npu ucnwiTa-
HHH ‘B BO3pacTe 2 CyT IOKasaJ cpellHHe TPOYHOCTH, IpPHBe-
JeHHble K cTaHAapTHOMY o6pasuy:

npu [[/B=1,43 R§=4,9 Mla;
» IB=2 #=10,5 Mlla;
» [J/B=2,8  RI=18 Mlla.

Tabauua 5

Kosddnuuentsr npoynoctu GeroHa
HOPMJILHOTO TBEPACHHS

Ry ® % or Rg, R7 ® % ot Ry Riy® % or Ry,
Bl

M s c, M s <, M s ¢,

47 | 92195 78 | 9 | 12 | 8 | 7,6/ 8

1,83 | 50 | 78| 39 | 62 | 9,8|158| 8 | 7,5 9
B6 | 8,4 | 156 | 84 | 86/10,2| 94 | 7,8)| 8,3
2 31 | 85| 27 | 71 | 71,7110 88 | 6 | 71
68 | 105|154 | 8 | 85 98| 95 | 54| 57

2.8 37 | 8 | 22 1 77|78 |103| 88 | 7 8

NMpumeuanne. ladpm Haj uepTofi RaHh ANA OLICTPOTBEPACIOUHX Ie-
MEHTOR NOBLINIEHHOfi AHCHEDPCHOCTH 4000—4500 cM*/r; nos ueprofi — AJAs OOLIYHBIX
HEeMEHTOB C AMCIEPCHOCTbIO 2500—3000 cu¥/r. [N npoMeXYTOUHBIX 3HAYeHHH
LHCOEPCHOCTH MHOXKHTenb M caeayer GpaThb 10 HHTEPNONSLUKH.
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C yuyeToM ascnepcHOCTH LeMeHTa no taba. 5 u mo R}
naitaem R 2:

20 20
npu H/B=1,43 Riz= ;:m= 4,9 :m=24,5 MIla;
31 3l
» IL/B=2 R = Rg:m=10,5:1~06=33,8 MITa;
87 37
» L/B=28  Riy= RY t o5 = 18 1pp = 48/6 MIla.

[To moJy4eHHbIM NPOYHOCTAM CTPOHM rpaduk QyHKUHH

R=/{(L/B), no xoTtopoMy MOXHO HafiTu TpebyeMblil Aas
6eroHa ¢paxrop npounoctu /B (puc. 2).
4.14. TlpennosiaraeMyio aKTHBHOCTb (H, C/€LOBaTENbHO,
MapKy) leMeHTa HaiineM no BeanuuHe Rjs mnpu L[/B=28*
B 3ToM cayyae MOMXKHO CUUTATH,
MA’,///M yTo OblT NpUMEHEH LEeMEHT MapKH
ksl 500.
4.15. TlomMumo  omnpepesieHusn
44 npubsKeHHOH  aKTHBHOCTH  HJII
/| MapKH LEeMeHTa [10 NPHBEIEHHLIM
/ naHeeM B nm. 4.12 u 4.14 nesneco-
¥4 o0pa3no  OxapaKTepusoBalb lle-
MEHT IO €r0 NOBEJEHHIO B OE€TOHE
KO3 ¢hHuUMeHTOM aKTHBHOCTH.
Kosddprunenr aKTHBHOCTH
v ke Mcrp  BbluMCAsieTCS  KaK 4acTHOE
ot fenenuss Ha 10 Mlla npomnsse-
JdeHHS] IPHBEAEHHOH K CTaHAapT-
HOM  TpoYHOCTH  GETOHAa  INpH
+ u/F L/B=205 na tanredc yrsia nakmio-
1oz 245 Ha npsaMo#t R==F(L[/B):

Puc. 2. Ipoudocts GeTo-
Ha B 3aBUCHMOCTH OT Iie- Merp = Ryyyp—os t8@= Ry pns X
MEHTHO-BOJHOTO  OTHOIe-
HA  ApM  HOPMaJbiOM
TBEpAEHHH

20

D
N

RU/B=2,5—RH/B = 1,43

RY 100-1,07 ’

2B 2-CyTOYHOM BoO3pacTe;

R ga- 8 28-CyTO4HOM BO3pac- rae MCTP - KOS(p(bPIU.HeHT aKTHB-
Te HOCTH LEMEHTa,

* 28-cyrouHas mpouHocTh Gerona npu /B, pasHoM 2,8, uuCJ/IeHHQ
paBHa aKTHBHOCTH LleMeHTa.
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1,07 — pasuoctb a6euuce 2,5 # 1,43 nHa rpaduke R=
—F(L/B).

Kosdpduunenr aktusHoctH Merp MOXeT ObITb BBIYAC/EH
naa  ¢yuxknuit R={f(L[/B), nocTPOEHHHX IO pe3yJbTaTaM
HCIBITAHHSA NPOTNAPEHHBIX ¥ HCMAbITAHHBEIX NOC/AE OCTHLIBAHMs
o6pasuos (370 Gymer M'&p'), HIH 1O pE3yJabTAaTaM HCIIHI-
TaHWUA TPONAapPeHHbIX U 3aTeM T2epAeBlIHX A0 28 cyT B HOP-
MasbHBIX YeaoBHAX (M ap™ ), HAM n0 pesyabTaTaM  HC-
MBITAHUSA HOPMaJbHO TBepAeBUINX 06pa3noB (Merp).

KoapdhuuneHTel aKTHBHOCTH Pa3HBIX LEMEHTOB, MapKu-
pyembix npu ucnbiTanuu mo [OCT 310—60 onuo#t u To#t xKe
MapKo#, MOTYT 0Ka3aTbCfl DPa3/jyYHBIMH NIPH CPABHEHHMH MX
APYr € APYroM IO AaHHLIM O 6ETOHAX PaBHOBO3PACTHHLIX H
paBHBIX IO pexXUMy TBepleHusl. Takum ob6pasoMm, Kosbdu-
LHEHT aKTHBHOCTH Jyuyllle OTDAaKaeT MPOYHOCTb ILEMEeHTa B
GeToHe HeXeJM CTaHAapTHas MapkKa.

5. ONPEQEJEHHE PACXOJA BOJ1bl
U LEMEHTA B BETOHHOW CMECH

5.1. Pacxox Boabl B enuHuue o6bema 6eToHa C 3amaH-
HOM NPOYHOCTBIO OnpelenserT co00H DacXo LeMeHTa B HeM
H, KaK TIPaBWJO, JOJKeH ObITb YCTaHOBJAEH 3KCIepHMEH-
tanbHO. I10CKO/IBKY BOJXA COBMECTHO C LEMeHTOM ofpasyer
BA3KYIO CHCTeMYy — IeMeHTHLIA KJeH, BA3KOCTb OETOHHOM
cMecH MOxXeT GbITh CBSI3aHa € PacXojoM BOJAB! B Hell.

HJas onpeneneHus pacxona BOJAb B GETOHHOH CMeCH Ha-
Me4aloT COCTaB ee B 3aBHCHMOCTH OT HAHIAeHHOTQ 3HaUeHHSA
LI/B, kax 370 yKasauo B Ta6.. 6.

Ta6bnuua 6
Pacxoj, MaTepuanoB Ha 3amechl

KonnyectBo MarepHanoB Ha 3aMecC, Kr
4/B
uementa necka 3a'§1%¥1'::§23m
1,43—2 3,15 7,2 11,7
2,1—2,5 4,3 6,4 11,4
2,6—=3 4,75 5,9 11,4
Boaee 3 6,35 5 10,7
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CocraB paccuutaH Ha uaroroBsenne 10 1 GeTOHHOM
cMecH.

5.2. Kpynubifi 3anonuuTelp B TpeOyeMOM KOJHYECTBE Ha
JaHHBI 3aMeC 3a 2 4 [0 NMPOBEeNEeHHS  ONbITA NOTPYyKalOT
Ha peltete B Boxy. Uepes /p u uanonHuTEeNb H3BJEKAIOT U3
BOJbI, NAIOT eH cTeub U yepe3 1!/; u HAYHHAIOT ONBIT.

5.3. B Beape, macca KOTOpPOro 3apaHee YCTaHOBJEHA H
KpacKoi npocTaB/cHa lla BIEHIHEeH ero MmOBCPXHOCTH, 3aro-
TOBJSIIOT 5 J1 BOJBIL.

5.4. lleMeHT U N1eCOK [0 NPHUHATOMY COCTaBY IiepeMellH-
BAIOT A0 NOJYYeHHs OJHOPOAHOH  cMecH. 3areM B CMeCb
BBOAAT KPYIHBIH 3aNOJHHTENb # BHOBb TOABEPraloT nepe-
MENIMBAHUIO 10 TNpHAAHHUs cMecd oAHopoxHoctu. [locre
5TOTO B CMeChb JN06aBJASIOT BOLY, B3ATYI0O U3 OTMEDEHHOH B
Beape nopuuu. ITepswiit pas sogaT 1,5 1 BoABl, pacnpene-
N5l ee PaBHOMEPHO IO CMeCH UEMEHTa U 3aloJIHHTeNed.
BTtopyio W mocJenyollne MOpPUHH BOAH 106aBJAIOT MEH-
3ypkoil BMecTHMocTbio 0,2 o1 M mocse  Kaxjaoro Jjiobasie-
HHUS BOIBI CMeCh TIATENbHO NepeMellnBaloT.

Korna Geronnasi cMecb npuobperaer BS3KOCTbL 3aBejo-
MO 60abHIyIO, ueM TpeOyeTcs I NPOM3BOACTBA pabor (3TO
ycraHaBiusaeTcs anbo Ha rias, Jjubo NPpoGHOH InpoBepKoO#
KOHYCOM HJH TEXHHYECKHM BHCKO3UMETpPOM), HaJibHeHlIHe
MOPUHM BOALl BBOASIT MeH3ypkoit BMmecTHMocTbio 0,1 g u
nocJe 3TOro U3MepsIOT MOABHKHOCTb UJIH XKECTKOCTb CMECH.

OnwbiT 3aKaHyMBalOT, Koraa OyZeT  yCTaHOBJEHO, UTO
cMech mpro6pesa NOABUKHOCTL MJH XKECTKOCTb, pPAaBHYIO
TpeGyeMOl YCJIO0BHUAMH YKJIaJKH BJIM ¢ HEeOONbUIUMH OTKJIO-
Heuusimud (=1 cM maum ==5c). Ilocae 3TOro B3BEUIMBAIOT
BEIpO C BOAOH M NO OCTATKY ee B BeJpe NOJCYUTBIBAIOT KO-
JIHYECTBO H3PaCX0J0BaHHOH BOILI.

Jns npuroToBJeHHOH CMeCH YCTaHABJAMBAIOT ee MJOT-
HOCTb Y’ecw B KP/1 B BLIYMCASIOT OGBEM IPHTOTOBJEHHO
cMecH no dopmyJae

n
P s

2
Yo ’ 2
rae V — o6beM TnpUrOTOBJEHHOH OGETOHHOH CMe-
CH, JI;
Y, n, Kp, 8 — COOTBETCTBEHHO pacCXOJ LleMeHTa, NecKa,
KPYIHOro 3arnofHUTeNs B Kr, a BOAbl Ha
3aMec B L.
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3areM BLIUKCAAIOT PACXOA BOAW B 1/M® GeToHHON cMeCH
no (popmyae
1000 &

B=—p—. ©3)

B oraeabHBIX cjy4asx pacxod BOAbBI MoMKeT ObITb ycTa-
HOBJeH no Taba. 7. I1pu 3ToM o6Ga3aTesnbHa mpoBepKa NoA-
BHXKHOCTH HJIH JKEeCTKOCTH CMeCH ONBITOM C BHECCHHEM IIO-
npaBKH, eclu oHa norpebyercs.

5.5. Pacxon uemenra BbluuciseTcs no gpopmyne

U =B-1lB. 4

Ta6auvuna 7

PekoMEHAYEMbli OPUEHTHPOBOUHBIA DPACXOA BOAbE

XapakrepHc- Pacxon BOAK, A/M%, npr HANGOJIbIEH KPYNHOCTH
THKa GeTonuof SaANOJMHHTENAS, MM
cMecH
rpasHs meCHst
3 :
g =
gz g 10 20 40 70 10 20 40 70
E
88 %
— 188—« 145 130 120 { 115 155 145 | 130 | 125
2
— {90—120; 150 135 125 120 160 150 135 130
-— | 60—80 160 145 130 125 170 160 145 140
— | 3050 165 150 135 130 175 165 150 145
— 120—-30 175 160 145 140 185 175 160 155
2—4 — 190 176 160 155 200 190 175 170
5—7 — 200 185 170 165 { 210 | 200 185 180
8—10| — 205 190 175 170 215 | 205 190 185

6. BBIYUCJIEHHE PACXOJA NECKA
U KPYINTHOTO 3ATIOJIHUTEJIA B BETOHE

6.1. Baxnelimiasg posb necka B GeTOHHOM CMeCH — 3TO
coofuUleHHe IIEMEHTHOMY KJelOo BjI3KOCTH, Heo6XoAuMo# 1ad
NoAAEpXKAHHSA KPYMHOrO 3aNOJHUTEJNSS BO B3BEUIEHHOM COC-
ToAHuU. [TocKoAbKY mecok 006/an2eT OTHOCHTENbHO O60Jb-
uie#l yAeAbHOH TIOBEPXHOCTHIO ¥ JAOJXKEH ObITb MOKPHIT
HeMeHTHBIM KJe€M, KOJHYeCcTBO necka B OETOHHOH CMecH
clefyeT NPUHHMAaTb [0 BO3MOMKHOCTH HaHMEHBIIHM. I3TO
TIO3BOJIUT CAKOHOMHTH LIEMEHT.
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KonnuectBo necka B 6eTOHHON  CMeCH BCerga AOJMNKHO
6biTh HaUMEHDbIUHM, ecid GeTOHHAs  CMeCb I'OTOBUTCH IJsA
KOHCTPYKIHII BHYTPEHHHX 3acTed 3AaHuil npH pabore B He-
arpecCHBHOM Cpele, Tak Kak cjelyeT  HMeTb B BHAY, UTO
NpY Ma/IOM KOJHYeCTBe Necka 3 CMeCH KpYNHBIH 3aNmonHU-
TeJb PACHOJIOXKEH B 6ETOHE KOHTAKTHO, H BCJEJCTBHE ycCa-
LOYHBIX sIBJEHWH B PACTBOPHOH YacTH MOryr o6pa3oBbIBaTh-
CHl TPCIIMHBI, 6C3BPEAHDBIC NPH HearpeccHBHOM cpefe H co-
BePIIEHHO HEJONYCTHMble B arP2CCHBHOM.

B koHCTpYKLUH$X, paGOTalOUUX B YCJIOBHAX aTMmochep-
HBIX BO3JeHCTBHH, KOJHYECTBO L.eCKa B CMeCH MOXKET ObITb
607bllIe MHHMMAaJbLHO HeoOXOZMMOro, Tax Kak 3To coobuia-
eT GeTOHy BO3MOXKHOCTb GOJBIIAX IIacTHYecKHX HAedop-
MauHuil ¥, cleloBaTe]bHO, JYyULIero NepepacnpejeseHus Ha-
NPSIKEHMH, CMATUYEHHe YCaJO04HOTO TPelHHOoOOpa3oBaHus.

KoaunuectBo nmecka B 0eTOHHOH CMeCH 3aBHCHT OT Kaue-
CTBAa UEMEHTHOro kJes, UeM BplIe 3TO KayecTBO, T. €. YeM
soimie [{/B, TeM GoJiee BSI30K KJaeH M TeM MeHbile OH Tpe-
6yeT necka IJsi NOAACPKAHHUA KPYNHOI'O 3alOJHHTEJNS BO
B3BelleHHOM cocTosHuH. Ho BR3KOTO  IeMeHTHOTO Kjaes
pacxonyercsi B 6eTOHe OoJblie, 4eM MeHee Bs3kKoro. OTcio-
Ja cledyeT, 4TO MOJA NeCKa B CMeCH OyleT MeHbiue TaM,
rae pacxon nemeHTta Gonbpumie. HakoHenw, mpu Bcex NpPOYHX
PaBHbIX YCJIOBHAX HOJs NeCKa B CMECH 3amojHuTtened Oy-
zer Gosapiie B 6eToHe co uiebHeM, Hexenu B OeToHe C rpa-
BHEM.

Bri6op M014 necKa r B CMeCH 3anoJHuTeN el peKoMeHray-
eTcsl NPOU3BOMUTDL TIO TaGa. 8.
Ta6aunma 8

Pekomenpyemnie poau necka r
B CMECH 3amoJHHTeNeH

BeToH ¢ rpasuem BetoH co meGHeM
Pacxop ue- IpH pauGosbluiel KPYOHOCTH 3amONHHTENeH, MM
MeHTa B Ge-
TOHe, Kr/m?
10 20 40 70 10 20 40 70
200 0,42 (0,4 |0,38/0,37|0,45|0,4310,41 (0,4
300 0,4 10,3810,36 | 0,35 (0,43 |0,41|0,4 | 0,39
500 0,38 (0,36 | 0,35 | 0,34 | 0,4 | 0,38 0,37 | 0,36
500 0,36 0,35 0,34 | 0,33 | 0,38 | 0,36 | 0,35 | 0,34
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6.2. O6uee conepkaune sanoaunTtesnell 8 GeToHHol cme-
cu Ha | m® BeToHa onpenensercs no gopmyae

(7 4 Kp)macca =Y — (1 + B), (5)

rie [I — conpep:kanue necka Ha 1 M3 GeTOHHOMN CMecH, Kr;

Kp — cofepxanue KpynHoro sanojxutess ua | m® Ge-
TOHHOH CMecH, KT;

v’ — IJIOTHOCTb GETOHHOH CMecCH, KI/M3;

B — pacxon Boasl B a1 Ha 1 M® GeTonuO#i cMecy, ycTa-
HOBJIEHHBIH 43 ombita (m. 5.4.) Wau 1o tabma. 7
Hacrosiiux PekoMeHmanui;

Ll — pacxox uemeHta Ha 1 M® GeTOHHOH CMecH B KT,
HOACYHTaHHBIA 110 popmyne (4).

6.3. KoinuecTBO mecka B Kr/M® GeTOHHOH CMecH omnpene-
aurcs Kaxk mpoussenenue (/74Kp)macca Ha AOJIO mecKa B
CMeCH r, IpuBeleHHYI0 B Tabu. 8:

IT = (IT + Kp)yacca ¥+ (6)

Ko/H4eCTBO KPYNHOTO 3aNOJIIATENsT NOACYUTHIBAETCA MO
dopmyJe
Kp = (T 4~ Kp)uacca (1 —4). (7)

6.4. Cocrap GeTOHHO# CMecCH BBHIpaXaloT B Kr/m® LeMeH-
Ta, 1eCKa, KPYIHOTO 3aNONHUTEsI  BOJABI, HAIPUMEp:

L—300 xr
1—600 »
[—1200 »
B—200 a

7. MTPOU3BOACTBEHHBIE NOINPABKH
K lO3HPOBKE BOJ bl

7.1. TlpousBoAcCTBeHHbIe NONP&BKH K cocTaBy 6eTOHa
npelyCcMaTpHBAIOT yueT BJard, coaepxaileics B necke H B
KpynHOM 3amoJjiHuTese. BiaXXHOCTb Tecka op ONpelensior
no popmyse
1— Pe

P,

Qg =

®

rae Pc— 1 Xr Macchl mecka eCTeCTBEHHOMN BJAaXKHOCTH,10c-
Jle TIPOCYIIKH IO HYJIeBOH BJaXKHOCTH CHeJaB-
mefcsd MeHbIe 1 Kr.
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Bnaxnocts kpynsoro zanosuutensi Gxp BBIYHCAAIOT no
bopmyne
5—Pyp e o
Y (9)

Kp. ¢
rae Pypc— Macca npo6sl B 5 Kr 0TOGPAHHOTO 3alOJHHTE-

A5l [ocJIe NpoCcyIKd,

7.2. Konuyecrno noiel Ha 1 M3 GeToHHOH CMECH C yde-
TOM BJIAXKHOCTH 3aIlOJHHUTENEeH ¥ BOZONOrJAOUIEHHSA Kpyn-
HOT'O 3aMOJIHHTENS ONpenessior no gopmynae

anp =

0’ (10)
rie Byeup — KOJHYECTBO BOABI B J, pacxolyeMoe Ha
1 M3 cmecy;
B — KOJHMUeCTBO BOJBI, HalJeHHOE H3 onbiTa ¢
CYXHMH MaTepuaaMu;
I1 u Kp — COOTBETCTBEHHO pAacXoJd mecka U KpPYNHO-
ro 3alOJHHTENs, KI/M3;
Gy H Oxp — COOTBETCTBEHHO BJAXHOCTb Necka W Kpyn-
Horo sanoJHureas, %:;
W——l(‘;‘/OﬂO‘HOWIOIHEHHe KPYNHOTO 3anoJHHUTENA,
0.

w
Bucnsz'-H an"‘Kp axp+Kp “‘;_'



1PHJIO )KEHHE

fIPUMEPDBI HABHAYEHHA ®AKTOPA
NMPOYHOCTH /B B BETOHAX PA3HBIX MAPOK
H ONPEJEJIEHHAA AKTHBHOCTH LLEMEHTA

Mpumep 1. TpeGyeTcs npoBepHUTb AaKTHBHOCTb NOPTJAaHAIEMEHTa,
€CJM TIPH HCTBITAHUH ero B OeTOHe MOCJe TemNoBOH 06pabOTKH H OCTH-
BaHuA OBUIH IOJYYEHBl CJAEAYIOLle TIPOYHOCTH B TIEpecueTe Ha KOHT-
poabhull Ky6 pasmepoM 20){20X20 cm:

npu L/B==143 . . . 200 k['/cmZ==20 Mlla;
> L/B=2 .. . 325 kI'/em2=32,5 MIla;
» [/B=28 . . . 500 xI'/cM2=50 MIla.

TMonbaysch HauHbIMH rpadsl R,=[(Rg) Taban. 4 Hacrosuux Pe-
KOMEHNAUMH, 3aMeuas, YTO HauMeHbluasi H3MeHuHBOCTb C, BHISIBJEHA
npu 1[/B=2,8, npuuumaem M=85% nuas sroro snavenns L[/B. Tosto-

My monyYaeMm R, =85% or Ry,
oTKyAa
85 500.100
RU.= RlzTO‘O—‘ = —85““‘ = 590 kI'/cm3 = 59 MIla.

3axJi0uaeM, 4TO NPHUMEHEHHBII TOPTIAHAUEMET OTHOCHTCS K Map-
ke 600.

Mpumep 2. TpeGyeTcs BbIGpaTh daxtop npounoctn L/B nns Gero-
Ha mapky 400 HOpMaJBHOrO TBEPAEHHH, €CIH JaHHHE IO NPOYHOCTH
noc/ie TpOMAPUBAHHMSA M OCTHIBAHHA COCTAaBJAIOT BEJIMYHHLI, TpHUBEAEH-
HEle B ipumepe 1.

[Monbaysach nokasatensimu rpadnl Rs==f(R;) Taba. 4, saxonum:

158
mpu /B =143 Ry= 0~ Ri=1,58-200=317 I/cu?=31,7 Mlls;
131
» [/B=2 Ry = 160 Ry =1,31-325=426 &I'/cM2=42,6 MITa;
120
» [/B=2,8 R =W R; = 1,2.500=600 &I'/cm® =60 MIla.

Ioctpous rpapuk Rz=f(R,), nerko yCTaHOBHTb, 4YTO HCKOMOE
Lj/B=1,88 (pmuc. 3).

Mpumep 3. TpeSyercs paccunmTaTh COCTaB GETOHHOR CMECH Mo cJae-
AYIOLIUM JaHHBIM:

a) mapka GeroHa 300 posmkHa ObITH TOJNydeHa uepe3 28 cyt mocne
TBepAeHHS B HOPMAJbHEIX YC/AOBHSX;

6) TOABHIKHOCTbL CMECH Cpasy Nocae TNEePEMEINMBAHHA LOJIKHA CO-
OTBETCTBOBATb OCajxe KOHyca 5 cM;

B) KPYIHBIM 3aMoJHUTENEM CJAYKHT M3BECTHSKOBHIA webeHb. Hau-
Goabiras kpynHocrs 40 MMm;

r) npuUMeHsieTcs KBapleBbIl TECOK BJAAXKHOCTbIO 3%;

R) ueMeHT ¢ ynesnbHOIT moBepxHOcThO 4200 cM2/r.
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Pacuer cocraBa GeTOHHOH cMeCH MNPOH3BOJMTCA CJAeLylOLIMM o6pa-
30M:
a) BbifupaeMm pa3MmMep o6pasioB A nocTpoeHus Gyuruuu R=]X
X (L/B). Ilycts 310 Ky6 pasmepom 15X 15X 15 em. O6bem Takoro xy6a
V=1,5=3,38 1M =3,38 ua;

6) IS NPOBEedEHHS OTLITHOIO 3aTBOPeHHs GeToHa, coraacHo m. 3.2
Hacrosamux PexomeHganuii, Heo6xoauMoO 3arotoBHTh 70 Kr wmieGHsA, ¢pak-
HHOHHPOBATb, MpocedTb ero yepez cuto 20 m 40 MM W BLICYIIHTb A0 NO-
CTOSIHHOM Macchl;

R, Moo
A,
v
47
50
/' VF Puc. 3. Tpaduk Lns onpenencHus Tpe-
/ B Gyemo#t Benuuuust I[/B B Gertone
I/ﬁF—;— R, — npoyHocts 6eToHa, MNpomapeHHOro H
f / UCIILITAHHOTO uYepe3 12 4 10oCAC OTKAKYEeHHS
/ f napa; R; — npouHocTs 6eToHa, TBEpAeBILEro
I/ B HODMAanbHBIX YCJAOBMAX B BO3pacTe 28 CyT

3
/
|

: i U/B
wo 283

B) ompeienseM Bojomorsoulenne ebus 3a '/o u. Tlyeth Macca
me6usi 1 xr nosuicuaack ao 1,03 kr. CiaenosatesibHo, BOROMOIIIONICHHE
€ro COCTaBHT:

1,03 —1
100 1 =3%;

r) or6upaem npo0y necka coriacHo m3.2 «i» HacTosWix Pexomen-
nannui M3 pacuera

3,38 1-4.1,6 =22 kr

H BLICYILMBAaeM €ro A0 IIOCTOSHHOTO BECa;

1) NOJACUHTLIBaeM HY:XKHOe KOJHYeCTBO MAaTepHajoB Ha 3aMec, yM-
HOXKasi jauHpie Tabua. | macroamux Pekomenmauufi Ha o6bem (opMbl
ky6a pasmepom 15X 15X 15 cM, T. e. Ba 3,38;

e) H3roToBJCHHLIE 06pasubl-KyGH pasmepoM 15X15X15 cm uepes
7 CYT HODMAaJbHOTO TBEPIACHHS MOKA3aJH CJACAYIONMC CPeIHHE TpoY-
HOCTH!

npu /B=143 . . . 136 gl'/cmM®>=13,6 Mlla;
» I|B==2 . . . 260 kI'fcu2=26 MIla;
» I/B=28 . . . 460 k[/cM?*=486 MIla.

HOuas nojncuera npounoctH kyGa pasmepom 20320220 cM yMHoXKa-
€M I10JYYeHHbIE IpOUHOCTM Ha NepeBoiHol koddduunenrt, pasubii 0,9, B
B pes3yJbTaTe UMeeM:
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fipounocTs npu L{/B=1,43 : Ryg=136 k[/cm?-0,9=123 k[ /cmM2=12,3 Ml1a;
> » L/B=2: Ry = 260 xI'/cMm?-0,9 = 235 k[/em2=23,5 MIla;
» » []/B=2,8:Ry3==460 xI['/Jcm?-0,9=414 kI'/cM?=41,4 MIla.

[To srum paunbiM moctpoen rpapuk Ry=={ (L/B), npuseneHHbll H2
pHC. 4;

&) noab3ysacb Tabj. 5 HacTosUHX PekoMeHAauMH, HaXOAHM:

npH L{/B = 1,43 : Ry = 123:0,73 = 169 k[ /cM%=16,9 MIla;

» I/B=28: Ry =414:0,86 = 480 kI/cM?==48 MIla

u crpouM rpaduk atoli $yHKUUU (puc. 4), £ Mo
J0

3 Kotoporo aJas Gerona mapku 300 Tpe-
6yerca L{/B~=2,02. ’ I
Mpumep 4. Hy:xHo ycTaHOBHTL H3 |\%
onniTa TpebyeMmbii pacxog soab. Ilo- 42 W |
CKOJIbKY pacuetHoe I{/B==2,02, onpenese- SAY
HUe pacxola BOAb IPOBOAMM IO 3aMmecy s/
C KOJIHYECTBOM CyXHX MartepHanos, npuse- gpl- || /%
LeHHbIX B l-fi CTpOKe cBepXxy Taba. 6 ua- 1/
crofux PekoMeHmanuii, a HMEHHO: T
yemenra — 3,15 kr; 20 |
necka — 7,2 Kr; / !
webus — 11,7 xr. / !
o ¥//k | u/e
Jaa moayuyeHus cMecH C OCaAKoH Ko- 1 143 7 3
Hyca B 6 cMm crenyer nc6aBHTb B CMecCh !
2,25 5 BOAH (B BeApe M3 S 1 BOAH OCTa-
ercst 2,75 a). Puc. 4. I'padux nns onpe-
V3 2,256 &1 wacthb BOAB HOMIOTHJIACL JesleHHR TpeOyeMoill BeJsH-
nie6HeM, a HMEHHO: yunsl I{/B B GeTotle
11,7-0,03 = 0,35 a. Iia:Mn(;(‘:zl;ggl‘llimxnouc%e:;}r':::g

[pr onpepenennu y’ Obuio noayueno 2,42 krfa, uau 2420 xr/md.
OGbeM NPHIOTOBJAEHHOM CMecH, corJacHo dopmyae (2), cocraBui:

3,i154+7,24+11,7+(2,25—0,35) 23,95
2,42 T 2,42

Pacxon Boant B | M3 GeToHHOH cMecu, coraacHo dopmyJae (3), Aas
006pa3oBaHUf KJesi COCTABHT:

1000-1,9
9,9
Pacxon uemenra cocrasut: 192.2,02 = 384 kr/m.

=9,9 a.

= 192 a/m3.

Ipumep 5. TpeGyerca onpelfennTb colepiKaHHe 3anoJHHTesNel B Ge-
TOHE:

(11 4 ) yacea = 2420 — (384 - 192) = 1844 «r.

[To Ta6n. 6 nacroswmux Pekomenpanuit npHHHMaeM ROJIO NeCKa B
cMecH r==0,38. CsieoBaTtennho,

Hmacca == 1844'0,38=700 KT,
Ulyacen = 1844 (1 — 0,38) = 1144 kr.
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B pesy/ibrate npoM3BeAEHHOrO pacyera cocTaB OeroHa, olpegesse-
MBI pacXo10M MaTepHaloB Ha 1 M® B NAOTHOM Tese, COCTABHT:

neMenTa — 384 Kkr/m3;
necka — 700 kr/m3,
we6usa — 1144 kr/m3;
oAbl — 192 n/m3.
Kpome Toro, norpebyerci HOGaBHTb BOAbI Ha BOAONOIJOIIEHHE
webHn:

1144-0,03 = 34,32 ~ 34 a.

[Ipn 103MpOBKe MaTepHaNOB Ha MPOU3BOACTBE, BCJAEACTBHE BJAX-
HOCTH necka Op=3% ¥ WeGHT an=1%, KOAMuUeCTBO BOAB HA 3aTBOpe-
HHe GeTola COCTABHT:

Buenp = 192 4 34 —700.0,03 — 1144.0,01 = 192 4 34--21 — 11,44 =
= 193,56 = 194 a.
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