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NMPEAUCIAOBHUER

Hacrosuiee PykosoncTso cocrasaeno k mm 4.10 u 4.11 raasu
CHa4lIl 111-15-76 «bBerounble u 2Kene3o0eTOHHHE KOHCTPYKUHH MOHOJIHT-
Hble» 4 COAEPKHT peKOMeHAaUHuH no BHOOpY MaTepHanoB H NOADBOPY
COCTABOB THAXEJGro 6eroHa pa3/HYHHIX Ha3HAYEHHS H MApOK, BKJIOUAA
BHICOKONPOYHBIH, OCOOOTAKENHA M HANpATAOLIMH, MO NPOYHOCTH, CaAMO-
HANPAKEHHIO, MOPO30OCTOHKOCTH, HJONrOBEYHOCTH H MOABHXHOCTH Oe-
TOHHOH CMECH.

B PyxoBoacrBe npuseleHb YeThIpe MeTOAa (B TOM YHCJAE YCKO-
PEHHBIH MeTOJ OlEHKH AKTHBHOCTH IeMeHTa B 0(eTOHe H HasHayeHHe
€ro cocTaBa, a. TaKkKe MAaTEeMaTHKO-CTATHCTHYCCKUH MeTOJ), MO3BOJAI0-
IiHe pelnTh 3ajxadyy noabopa pauuoHaJbHOrO CoctaBa OGeToHa AJA 3a-
BOJAOB COOPHOro xene3o6eTOHA B MOHOJHTHOTO CTPOHTEJBCTBA KakK IPH
HaJMUYHH TMOAPOOHLIX AAHHBX O COCTABJASIOWIMX Martepuajax, TaKk M 1pg
OTCYTCTBHH HX, B YACTHOCTH HOPH OTCYTCTBHH CBeACHHH 00 aKTHBHOCTH
LeMeHTaA.

HMcnonb3oBanyue OAHOTO H3 H3JNOMKEHHLIX METONOB I[03BOJASET [O-
nobpate coctaB OeToHa [Jisl NPOBEPKH €ro OMHWTHBHIM 3aTBOPEHHEM C
MoCJeAyIolieH KOPPEKTHPOBKOA MNOABHXHOCTH CMECH, COAEepXKaHHA Iec-
Ka, NMPOYHOCTH H APYrHX cBOHCTB OeroHa. Uersepthit meron noadopa
coctaBa 6cTOHA ¢ NPUMEHCHHEM MATEMAaTHKO-CTATHCTHYECKHX METOXOB
IPHMEHsIeTCA AJg pelueHHsn 3agauyd noabopa paAa cocTaBoB OGeTOHOB
HECKOJIBKHX MAapPOK N0 I[IPOYHOCTH, MOPO3OCTOHKOCTH, BONOHEIPOHHIIA-
EMOCTH U AP. [IPK PA3NHUHON NOABHXKHOCTH CMeECH.

Hacrosiuee PykosoactBo paspaGorano HUUKDB T'ocecrpos CCCP
(A-p TexH. HayK JI. A. Maasununa, XKauaugaTe TexH. Hayk B. M. Medse-
des u B. Il. Cu3068 npu yyaCcTHH A-pa TeXH. Hayk, npod. B. B. Muxaiiro-
80, KaHauaatoB Texd, Hayk M. H. bpyccepa, H. M. Kpacroeo,
A. B. Jlacoiide, O. E. Kopoaesoii, C. JI, Jursepa, 3. I Copruna,
B. Il. Herposa, B. I'. Hoswmuxa, JI. H. byfoesnya, uHXKeHepOB
B. &, Xapounoii u B. A. 3aeypckozo).

B PykosopacrBe ucnosb3osaHsr Marepuaas HUWUHM)KDB Toccrpon

CCCP (noktopa rexs. Hayk C. A. Muponos u [H. M. ‘I’peﬂﬁeﬂbl), MHACH

uM. B, B. Kyi6umiesa MuHHCTEpPCTBA BhiCLIEro H ¢peaHere obpasosa-
nusi CCCP (mokTopa TeXxH. HayK, mnpodeccopa . M., baxcenos n
I'. H, Foptakos, xauaugaTH TexH. HaykK JI. A. Aaumos u B. B. Bopo-
nun), Cowsgopann  Munrpaucerpos CCCP  (xaHa. TexH. Hayk
A. M. Ulednun), BHUUT um. B. E. BeneneeBa Munsuepro CCCP
(kanaupatel Texu. Hayk L, I, Tunabype n B. Bb. Cydakos).

Bce szameuaHus u noxejdaHus npocrbba HanpasJaTh M0  agpecy:
109389, Mocksa, 2-1 Uucruryrckas, x. 6, HUHUKD.
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1. OBUIHE NOJOXEHHSA

1.1. PyKoBoacTBO YycCTaHaBJHBaeT NOPAAOK Bo6Opa MaTepHafoB
{cocTaBJdIOWINX) A48 OeToHa M MeTOABI noabopa COCTABOB TSXKeEJA0ro
6eToHa pasJHYHBIX MAPOK MO NPOYHOCTH Ha CiKaTHe, BOXOHENPOHHIIA~
€MOCTH, MOPO3OCTONKOCTH M APYIHM CBOHCTBaM O€TOHOB, NPHIOTORJS-
€MHX Ha lleMeHTax pasJHYHbIX BHJIOB H MApPOK H TAXKeEAbX 3aNnoJIHHTe-
JfX, TIPHMEHAeMBIX AJIST H3TOTOBJEHHA COOPHLIX KOHCTPYKLHA H BO3Be-
AeHHA MOHOJHUTHHX COOPYKEHHH.

1.2. MerTonuka, u3JiokeHHass B PykoBoactrBe, obecrneuvBaer MOJy-
yenHHe OeTOHHOH cMeCH TpeOyeMOH NOJABHUIKHOCTH HJHM XKeCTKOCcTH H Oe-
TOHA C 3a{aHHLIMH CBOHCTBaMH.

1.3. [lop6op cocraBoB O6eTOHZa MPOU3BOAHTCA € YYETOM HCXOAHMIX
AaHHBIX pa3fesa 3 Hacrosilero PykoBoacTBa OAHHM H3 TPEX METOAOB:

a) pacueTHO-3KCMEPHMEHTAaJbHBIM — 10 ¢opMynaM H  rpaduxkam
HAH TabJanuaM, KOTAa uMelOTCA AaHHble 006 aKTHBHOCTH UeMEHTa u Kaue-
CTBe 3anosuuTened (pasgen 4);

6) YCKOpPEHHHIM, KOTJ4a OTCYTCTBYIOT AaHHbie 00 aKTHBHOCTH IHe-
MEHTA ¥ KayecTBe 3anonHuTened (pasnea 5);

B) no talsauuam, rpagHkaM B HOMOrpaMmaM, KOrja HMeIoTcAa Moj-
po6Hbe AaHABHE N0 KaueCcTBY COCTaBJASIOWMHX §eTOH MaTepHanoB (pas-
aen 6).

Tpu MeTona MO3BOJIAIOT PEWIHTL 3ajady Mo noAGOpy HOMHHAJILHOIO
(naGoparopuoro) cocraBa OeToHa pJa npOOHBIX 3aMecOB  Ha CYXHX
MaTepHaJax.

1.4. Ilopo6pandple (pacueTHble) cocTaBul O€TOHA KOPPEKTHPYIOTCA
Ha ONbITHHIX 3aMecax NO MOABHXKHOCTH CMECH U ONTHMAJbHOMY KOJIH-
9eCTBY M€CKa B CMeCH 3alloJHHTE/eH npoBepsiloTCd Ha MNPOYHOCTh  H
ApyrHe cBOHcTBa 0OeTOHa B COOTBETCTBHUH ¢ TEeXHHYECKHM 3ajaHueM H
10CJI¢ YTOUHEHHA HX MepeAaloTCsl Ha NpOH3BOIACTBO.

1.5. [lpousBoacTBeHHBlE COCTaBH 6GeTOHa pPAacCYHTHIBAIOTCA ¢ yde-
TOM (QAaKTHYECKOA BNAXKHOCTH 3aIOJHHUTEJNEH, NPUMEHSAEMBIX NPH MOPHro-
TOBJIEHHH OeTOHa, NyTeM KOPPEKTHPOBKH KOJHYUECTBA BOIBl 3aTBOPEHHS
H BJAXHBIX 3aN0JHHUTEJEH.

1.6. B pasgene 9 u3/ioxeHW NpHHUHNN nox6opa B KOPpPeKTHpPOBa-
HHA COCTaBa 6€TOHOB C MPHMEHEHHEM MAaTeMAaTHKO-CTATHCTHUECKHX MeTO-
ROB, MO3BOJAICHINX pEIINTH 3aAayy noadopa cocTaBoB O6eTOHOB psAla
MapoOK MO MPOYHOCTH, MOPO3OCTOHKOCTH, BOJAOHENPOHHUAEMOCTH H IP.
MPH Pa3JHYHOK NOABHIKHOCTH (KeCTKOCTH) cMecefl.

[.7. CoctaBe 0cOGHX BHAOB GETOHOB JOMKHEI NMOAGHpaThes ¢ ydye-
TOM PEKOMeHAALHH, NPHBEAEHHHX B nipuj, 2 Hacrosuero Pykosojcrsa.

2, TPEBOBAHHSA K MATEPHAJIAM
AJISE MTPUTOTOBJIEHHWHA BETOHA

2.1. Martepuaidnl AJst NPHroTopJieHHA O6eTOHA JHONXKHH OTBEUATDH
BCeM TpPeOGOBaHHAM, H3JOXKEHHHM B rOCyAapCTBEHHEIX B  OTpacieBHIX
CTaHJapTax Ha 3TH MaTepHaJHl,

[Ipy HecoOTBETCTBHH OTAEJNBHHX COCTABJAAIOIHX GETOH MAaTepPHANOB
rpe6oBanusaM 'OCT u TY Heo6xoauMo mpoBeCTH HX HCNLITAHHe B Ge-
TOHaX H JMaThb TEXHHKO-3KOHOMHYECKHe OOOCHOBAaHHA 1e/1ec0006pa3HOCTH
HX NPHMEHEHHH.
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LIEMEHT

2.2, Buasl 1 MapKH lieMeHTa JOJKHBH OTBeuath TPeOOBAHUAM
IF'OCT 10178—76 u TOCT 22266—76.

Pauunouna/nbinie MapKH UEMEHTOB MJs OeTOHa pa3JHYHHX Mapok
npHBeaeHnl B tabJ. 1,

Bunibop BHAA ueMeHTa AJA Pa3JHYHBIX YCJIOBHA paloTHl KOHCTPYK-
IHA peKOMeHAYeTCH NPpHHHMAaTh Mo Taba. 2.

2.3. Jag 6eTOHOB HH3KHX MapoK NPH HAJHYHH 1eMEeHTOB BLICOKOH
aKTHBHOCTH CJIeAyeT NPHMEHATb A00aBKH 30abl-yHoca TILI, Mouaororo
KHCJOrO rpaHIinjiaKka, aKTHBHHE MHHepaJbHHe J00aBKH €CTeCTBEHHO-
ro NPOHCXOXKIEHHsS, A00aBKH IMPHPOAHOrO MEJKO3EPHHUCTOrO Mapiilaj-
JUTA HUJIH MOJIOTOIO MecKa.

24. Bo Bcex cayuasx cjaeAyeT NPHMEHATb OTHE/bHEE HJAH KOMII-
JIEKCHHEe [00aBKH NOBEPXHOCTHO-AaKTHBHBLIX BeEllECTB, IO3BOJSIONIHE 10~
BLICHTb IMOABUXHOCTb O€TOHHBIX CMECeH, SKOHOMHTb HEMEHT H YJYYIIHTh
CTPYKTYpHBble CBOHCTBa 3aTBepieBulero O6eTOHa, €ro KOPPO3HOHHYIO
CTOHKOCTb H MOPO3OCTOHKOCT. '

Boibop n Ha3HayeHue J00aBOK pEKOMEHAYeTCS IPOH3BOAHTL HO

1aba. 3. CHHXeHHe BoaonoTpebHocTH 6GeTOHa NpH BBeAeHHUH A00aBKH
CIADb npuseneHo B TabJ. 4.

[TECOK

2.5. Ilecok ana Gerona poaxeH orBeuaTh TpebGoBanuam ['OCT
8736—-77; TOCT 10268—70* u aonoauureanuolm TpeGosanuam [OCT

17539—72, TOCT 8424—72%, TOCT 4797—69*, a takxe raaBn CHull
I11-15-76.

2,6. [ToMuUMO npUPOAHHX I[1€CKOB, YAOBJIETBOPAIOUIHX TPEOOBAHHAM
ykazaHHux ['OCToB, ponyckaercsa mocjde COOTBETCTBYIOHIHX HCNHTA-
HHUH, TEXHHKO-3KOHOMHYEeCKHX OOOCHOBAHHH M COIJacOBaHHA ¢ BhIille-
CTOALLEH OpraHH3anHven NPHMEHATb 6oJiee MeJKHe TNEeCKH, OTCeB KaMeH-
HOH MeEJIOYH, flonayuaeMofi oT ApobieHHA MOPoAH Ha LWebeHb, MENKO-
3€PHUCTBHIE OTXOAbl MNPOMBILIJIEHHOCTH: 30JIOLIJIAKOBYIO CMeCb H3 OTBa-
JIOB TEIJIOBBHIX 3JEKTPOCTAHUHHA, APOGJAEHHH WIAAK, yAanseMbli H3 TO-
OK KOTJIOB MOCJIe I'HApaBJaHYecKOH 00paboOTKH, H AP.

Ha ocHOBe 3040mJakoBOH cMecH H3 orBajoB T3Ll B3amMen mnecka

4 1e6HA MOXKeT OHTh HOJyYeH MeJIKO3epHHCThii GeroH mapok M 400—
M 500.

KPYIIHbIN 3AIIOJIHUTE/Ib

2.7. B KauecTBe KpynHoro 3anogHurens B 6GeToHe MOryT OHTH HC-
[M0JIb30BAHBl MaTEPHAJIH KaK €CTeCTBEHHOr0, TaK M HCKYCCTBEHHOTO mpoO-
HCXOJK IeHHA.

2.8. Kpyuunifi 3anmosiHuTesb AJ1a 6eTOHa NOJXKEH OTBeYaTh Tpe6oBa-
uuam I'OCT 8267—75, TOCT 10260—74*, I'OCT 8268—74*, TOCT
10268 —70* u nonoauutenbHuM TpeGopanuaM I'OCT 17539—72, TOCT
9578—76, T'OCT 8424—72*% TOCT 4797—69*

2.9, Honyckaercsi Tak:Xe HNpPHMeHEHHE NPOMBIILJIEHHMX OTXOHOB M
XBOCTOB, noJiydaeMhIX NpH nepepaboTKe W oOOrauieH#WH pyj YepHBHIX H
LIBETHHX MeTajJoB, acbecra, pasapuHnX QJiocos, HINAKOB H AP,
nocjne nNpoBeAeHHS] HUCMbITAHHH H TEeXHUKO-3KOHOMHUECKHX 000CHOBaHHH.

2.10. He ponyckaercsa npumensath uieGeHb M3 OCaZOYHHX NOPOJ C
IPHMECHI0 Mepressi HJIH aMOpPQHOrc KpeMHe3eMa, paspyilaloIiHXCs MPH

BO3AEHCTBHH aTMOC(EpHHX areHTOB HJH Uiesodell, CojepXKallnxca B
lleMeHTe.



o Tabaunma |

Mapka Geroha M 150 M 200 M 250 M 300 M 350 M 400 | M 450 l M 500 MBSGH?EH

Mapka nemenura mo| M 300 | M 300— | M 300— | M 400— | M 400— | M 500— | MBE00— | M500— | M 600
rocCT 10178—76 M 400 M 400 M 500 M 300 M 600 M 600 M 600

[Tpumevanune [Ipn HEOOXOAHMOCTH NPHUMEHOHHA UEMEHTA BBHICOKOH aKTHBHOCTH AAA GeTOHOB HU3KHX MAapoOK no
NMPOYHOCTH CAEAYET NPHMEHATh A00aBKU: MOJOTOrD AOMEHHOIO TpPaHYJHDOBAHHOrO IIJIaKa, 30JH-YHOC3 TEmJOBHIX 3JeK-
TPOETAHUHH HJM aKTHBHHiE MHHEpaJibHhIC BQDABKH €CTECTBEHHOTO MPOHCXOXKICHHS.

Tabanyga 2

Bug uemenra

CYNb(aTO-
HﬂpTﬂaHn' cyﬂbq]aTO_ CTﬂﬁl{Hﬁ CYJIdeaTﬂ- nymma -
¥cRoRHg pAGOTH KOHCTPYKLHH nopTAaH] - [[EMEHT I IaKO- cTalKHi nepTJAaHj - CTORKHH HOBLIl
JoGaBKaMHA paibHRMH HEMEeHT
no6GaBKaMK
BryTp# 31aHul ¢ OTHOCHTEJAbHOH BJaXXHOCTbIO
BO3AyXa:
P P
60° — — H
o 60% s P > I il it
f P P
6osaee 60% — P —- I | H Vi
P P
Ha orkphitoM Bo3gyxe (npy BO3geACTBUH P P 12 L I ik H
ATMOC(PEPHHX YCAOBHH) P
3
IIpn BosgeficTBuM Cpeli, arpecCHBHHX HO CD- H H A P P P P
AEPXKAHHID CYabdarToB H 5
3
TO e, NpH OLHOBPEMEHHOM CHCTEMATHUECKOM H H -l—]‘- P i J14 H
NoNepeMeRHOM 3aMOPAXKHBAHHH H OTTAKBAHMH T d
HJH YBJAAXKHEHHH H BbICHIXaHHH p
[Tpu meHCTBHH Cpei, arpecCHBHBIX 110 COAEP- H 1 il P I P P
XKAHHIO CyJabparos, 1ipu neoOXxoanMocTH obe- H
ClieUeHHS NOHHIKEHHOrO TeNJOBHAEJNeHH A n
B noj3eMHHX H THIPOTEXHHUECKHX (d BHYTPH I il H H H H P
MaCCHBHHIX) COOPYIKEHHAX H o |
B 3oHe mepemeHHoro jefcTBHS BOALL H MOpO- b H B=] P I H H
3a (ruapocoopy:KeHH#, oOJHLOBKH KaHaJjoB, H

OTKPHTHX eMKOCTeH)

' CyabpaTocTolikHe NeMeHTnl BBUAY HX HAeQHUMTHOCTH CJEAYeT NPHUMEHATb ¢ OPAHHYCHHEM TOJILKO TaM, TAE OHH Jei-
CTBUTEJIbHO HEeOOXOHMBI.

* Ilog uepToit mpMBeleHs! faHHble AJsi GHICTPOTBEPACIOLIETO NOPT/AAHALEMEHTA H WJAKOIOPTVIAHALEMEHTA.

° [IpuMeHeHHe HINAKONOPTIAAHAUEMEHTOB JJsi GeTOHOB, X KOTOPLIM IMPEeAbABASAIOTCA TpeGOBAHHA HO MOPO3OCTOHKOCTH,

AOMyCKaeTcd IIPH BBeACHHH NOopoo6Gpasyioniix A004BOK.
* IIpu paGore B YCJIOBHSX MOHHMIKEHHBIX NMOJOKMTEJBHLIX TeMIlepaTyp HeoOGXOJAHMO YUHTBIBATL POCT NPOYHOCTH OCcOOeHHO

IpY TIPHMEHEeHHH IUAAKONOPTJAAHALIEMEHTAa H IIYHUOJAHOBOTO NOPT/JAAHALEMEHTd, a4 B CYXVIO H XKapKyl0 IIOIOAY OCOGEHHO
B IOXKHHEIX paHOHAX CTpaHH He0oOGXoAKMO 00ecHedHTb THIATEJbHHIH YXO0J4 3a CBexKeYJOXKeHHEIM H TBepAeCoUiUM OeTOHOM.

[Ipimedanne B rabadue jgaHbl caAcAywoilHe 0003HaueHHa: P — pekomeHayercd; [ — Aonyckaercd; H — nbe



Tabauua 3

JloGaBKa

KoaruyecTBO AO-
O0ABKHM OT MAaCCh
[eMeHTa B pacuerTe
Ha cyXoe BeHiecT-
Bo, %

Llenb npHMeHeHHSH

CAb

(naacTuduuupyio-
11asi )

CHB (Bo3ayxoBoBaekalo-
masn)

M;, AMH (nnactruduus-
pyiolliie ¥ BO34YXOBOB/le-
KalllHe)

I'K)K-94 (muxporasoo6pa-
aywouiasa)
CAb+4CHB (xomnnexc-

Hagd naactu@uuupylollas
H BO3J1YyXOBOBJeEKawllas)

0,1—0,25—0,5] On8 yayulleHHA NOABHXK-

0,01—0,025

0,05—0,2

0,04—0,1

0,240,02

HOCTH CMEeCH M KauecTBa
6eToHa, 3KOHOMHH Ile-
MEHTa, 3aMelJieHHsi 3ary-
CTEeBAaHHA CMECH M HpojJe-
HHSI BPEMEHH MepeKpHTHSA
CJOEB IIPH YKJaalgKe

a5 noBHILIeHH MOPO30-
CTOHKOCTH OeToHa

To ke

»

Idasa yaydileHHst TOABH K-
HOCTH CMECH M TIIOBLILIe-
HuA Mopo3soctofikocTH Oe-
TOHA

IHlpumeaanna: 1. [Ipu npuMeHeHHH niacTHHLUHPOBAHHOTO ILIe-
MeHTa JOMycKaeTcsi BBOAHTb BO3LyXoBoBJekawollyio nobasky CHB B
KoJsiHuectBe 10 0,02% MaccH ueMeHTA.

2. Ilpn npumeHeHn ruapodoOGHOrO 1EeMeHTa AONYCKaeTcss BBOAHTHL
WIACTHOHUHDYIOWYIO X06aBKY B KoJaudecTtse a0 (,2%.

3. boJsee nogpo6HLIe gaHHBe NpHBEAEHH B «PexoMeHAauHsAX no nNpH-
MEHEHHIO XHMHYeCKHX A00aBOK B OeroHe» (M., Crpoiiusaar, 1977).

TaObaupna 4

KecTtkocTe cmMecn K, ¢

TloaBY K HOCTD

CHH K eHHe BOAONOTpe6HOCTH
geToHHOR cmecH, %, TIPH pacxofie

eMeHTa, Kr/m?

emecH 0K, oM c‘:{%:; “B“H’L‘:{i" no I'OCT
SHMETPY 10181—76 300 400 500

—_— 30—100 8—25 — 6 8
0—2 20—30 5—8 6 8 10
2--5 i0—20 3= 7 9 11
3—7 - — 8 10 12
10—12 — — 9 11 13
12—15 — — 10 12 14
16-—20 — — 10 §2 15



2.11. He ponyckaercs NPpHUMEHSATb NPHPOAHYIO TpaBHAHO-IIECUAHYIO
cmech 0Oe3 ee pacceBa Ha NECOK H I'PpaBHH, a TakKXe rpaBHil, COAepiKa-
HUH B CBOeM COCTaBe 3€pHa TJIMHUCTOrO CJaHla, Jerkopaspyuamufuecs
NPH HacChill€HHH HX BOAOH H 3aMOpazKHBaHHH.

2.12. Hauboapuasgs KPYNHOCTb IUeOHA W rpaBHsl AOMXKHA  NPHHH-
MaTbCl B COOTBETCTBHMH ¢ yKasauusimMu raaBe CHull 111-15-76. 3anoa-
HHTEJNH RJ 0CO60 TAXKeJNHX OeTOHOB [IPHUBEJAEHH B IPHN. 2 HACTOSIIEro
PykoBoacTBa.

HOBABKHW MUWHEPAJIbHBIE, YCKOPHUTEJIU TBEPAEHUS
KU [TPOTHUBOMOPOS3HDLIE

2.13. [lo6aBkH, yJayuimiaiouiHe cBofictBa OG€TOHHONl CMeCH H CTPYKTY-
Py 3arBepaeBiuero 6eTtoHa, AalolHe SKOHOMHIO LHEMEHTa HJAH YCKOPSIOULHE
TBEPIAECHHE, NOJIXKHB NPHMEHSATHCS B COOTBETCTBHH C YKa3aHHSMH TJiaBH
CHull [-B.2-69 «Bsaxyiiue MareprHaanl HeopraHu4ecKde H A00aBKH R
OETOHOB M pacTBOpPOB», a TaKXe «PyKOBOACTBA 1O NPHMEHEHHIO XHMH-
yeCcKHX A00aBok K Oetony» (M., Crpoinsgar, 1975) u «PekomeHaallHil
10 NPHUMEeHEeHHI0 XHMHUeCKHX nob6aBok B 6eroHe» (M., Crpofiusnar, 1977).

BOJA /I 3ATBOPEHHMA U TTOJIMBKH BETOHA

2.14. [lns npurotoBJsieHHss OeTOHHOH CMECH H  HOJHBKH OeTOHa B
npouecce TBepACHHS AONYCKaeTCsA MPHUMeHATb JIo0yio Boay (M3 XO3AHCT-
BEHHOr0 BOJAONPOBOJA, PE€K HJHM €CTECTBEHHHX BOLOEMOB), HMEILYIO
BOAOPOAHKIH moKa3artesb pH He MeHee 4 M cozepKaliyld MHHepaJibHbiE
coqH He Gosiee H000 mr/a, B ToM uucae He Goaee 2700 mr/a cyandaros

(B nepecyere Ha SOZ ).

2.15. He paspeimtaerca npHuMeHATb G0JOTHHE H CTOUHHE (OBITOBHIE H
NNPpOMBILIIJIEHHBIE) BOAHW €3 HX OYHCTKH.

2.16. [donyckaercss npuMeHeHHe OOOpPOTHOH BOJAH H KOHAEHCATA H3
KaMep HNpoNapHBaHHUS NPH COAEPKAHHUHM .B HHUX  OCTATKOB CMAa3KH He
G6ousiee 0,1% no macce (nocse nposBepku B OeToHe).

2.17. Mopckyo BOAY ¢ coaepxaHneM coJsedl He 6oJee 3,4% paspeusa-
€TCA NPUMEHSATb AJA H3rOTOBJICHHA OETOHHOH CMeCH H TNOJHBKU OETOHA
MAaCCHBHHX HeapMHPOBaHHBIX KOHCTPYKIHA B TeX cJAyyasx, KOrga Mo-
2KeT OHTbH AONYIIEHO NOAABJASHHE BHCOJIOB HA HX MNOBEPXHOCTH,

3. ACXOJHbIE JAHHDbBIE Jif PACYETA
H NOOBOPA COCTABA BETOHA

3.1. 3ananpe Ha pacuer (NpoekTHpoBaHHe) H noadbop coctana Oe-
TOHAQ AAeTCs B NPOEKTe COOPYKEHHU, B INpPoeKre opraHusauuy pabor nau
HOPMATHBHHX JOKYMEHTaX H AOJKHO COJepxXaTbhb CJHeAyloulHe JaHHBIe:

a) MpoeKTHYI0 Mapky O6eToHa K ONpeJeJeHHOMY BO3pacty, Tpebye-
MYIO AOJIO MapouyHOH MPOYHOCTH K 3aZaHHOMY CPOKY (pacnany6ouHyio,
nepesaToOuHyId MNPOUYHOCTH), ycraHaBjuBaemune no I'OCT 10180—74, a
TaK¥Xe MapKH no BojaoHenpoHuuaemocTH (B), moposocrofikoctu (Mp3),
MCTHPAEMOCTH, KOPPO3HOHHOM CTOHMKOCTH H AP. C YKa3aHHeM CpOKa AO-
CTHXXEHHA TpeOyeMblX CBOHCTB HJIH OrpaHHuenys 3HaueHus B/LI;

6) NOABHKHOCTL (CM) HJH KeCTKOCTb (¢), onpeneasemune no FOCT
10181—76;

B) BHA H HaWOOJbIIYIO KPYMHOCTbL 3aIMQJHHTENS, YHCJI0 H pa3Mephl
dbpaknuii, Ha KoTopoie OYAET pPasAenATbis 3aMOJNHHTENb TMPH TIPHUTOTO-
BJCHHUH O€TOHHOH CMecCH;

r) BHA K MapKy unemeHta npH ucnutaHud no ['OCT 310.4-—76.



Tabanuya Hha

[Ipr BO3ASGHCTBHH MOPCKON H MpecHodt BOAL

B/l nna 6erona e-
JI€306€eTOHHBIX KOH-

B/L] pna napyxHo#
SOHbl MACCHBHBIX

CTPYRUUA (HEeMaccHB- rpaBHTALHOHHBIX
YcaoBHa cayxGsl CeTOHA HEX) COOPYKeHHA
B MODCKOH | B mpecHo#t | B Mmopcko#i | B npecHoOA
BOe Boje BoAe BOJAE
B 30He nepeMeHHOro rOPH30H-
Ta BOAB MPH KJIUMATHYECKHX
YCAOBUAX:
0c060 CYpOBHIX 0,42 0,47 0,45 0,48
CYPOBBIX 0,45 0,5 0,47 0,52
yMepeHHh X 0,5 0,55 0,55 0,56
B vactax coopyxkeHHH, MO-
CTOAHHO HAaXOAAIWHXCA TIOJX
BOJOH:
HanopHLIX 0,55 0,58 0,56 0,58
6C3HATOPHEIX 0,6 0,62 0,62 0,62

Bo BHyTpeHHAX 30HAX COOpPY-
KeHu i

[IpunuMaercs H3 ycjoBui ofecneueHUd
BOJAOHENPOHUIIAEMOCTH, (IPOYHOCTH, Or-

paHH4YeHH S

Cpefla H XapaKTepHCTHKA MJAOTHOCTH

Mapka no
BOXOHETPOHH -
HAeMOCTH

TeNJIOBBI 1eJIeHH S,
HHs o0beMa, HO He Buinie 0,73

N3IMEHC-

Ta6auma 56

[Mpu BO3REHCTBHH KHRKUX ArpecCHBHLIX Cpen

[TpenenbHoe B/L{

Ilpu BO3AEHCTBUH KHAKHX ATPECCHBHBLIX
Ccped Ha KOHCTPYKUHHM THAPOTEXHHYe-
CKUX COOPYXEHHH H [OPOMBUIJEHHHX
3laHHH H COOPYXeHHHA B COOTBETCTBHH
¢ rpeboBanuaMi ['OCT 4795—68 u raua-

sl CHull 11-28-73 nns 6eTOHOB:

HOPMAaJbHOH MJOTHOCTH

NOBHHISHHOH NAOTHOCTH
0COOOIIAOTHLIX

B/U<0,7
B/l[<0,6
B/[[<0,b5
B/l «<0,45
B/l]<0,4

[Ipumeasanne Ilpn yknagke 6GeroHa B H3ACJAHA MeTOAAMH
yAApHO! TEXHOJOTHH Mapha 6eToHA 110 POJAOHENPOHHHAEMOCTH TIPH YyKa-

3aHubiX B/} nosbimaeTcs Ha OAHY CTYIMEHbD,
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3.2. Orpaunvensn B/ pana GeToHa, IPHMEHAEMOr0 B Pa3HIHHX YC-
JIOBHSX, NpHBeAeHH B TabJ. 5, «a» — «B».

3.3. Haubospmiafgs XpynHOCTh 3anoJHHTENEH B 33aBHCHMOCTH OT BH-
AOB OETOHHPYEMHIX 3/IEMEHTOB H CnocoG0B HOZAYH CMECH K MeCTy YK-

JaJKH Ha3Hadaerca no tabJa. 6.
Ta6auma 5s

[lpu nepemMentoM ACHCTBHH BOALI M MOPO3a

Mapka GeTonHa no MOPO30CTONRKOCTH

(Mp3), NRKAH B/ll, ne Gonee

100 0,6
200 0,55
300 0,0
400 0,45
000 0,4

[IpuMmMeyanue. s noBbLIUEGHHA MOPO3OCTOHKOCTH OeTOHA pe-
KoMenayercs npuMenats gobaskn C/ADb, CHB, T'K)K-10, 11 u 94, smyab-
6ur, komnaekcHyw CAB4-CHB u ap. no cnegnajibHRM peKOMEHIaLHAM.

Tadbaunuma 6

BH KOHCTPYKURA H crnocob
VKJAaJAKY Ge€TOHHONH CMecH Honyckaemaa HKII

[Tautol nokpuiTHi, nepekpH- | He Gogee !/; TONLHHBE NAHTH
THH

basku, KOJIOHHH, paMH He Gosee 3/, HauMeHbHIETO paCCTOSIHUA
MEXAY CTepPXHSIMH apMaTypH
Ykaanka 6eTounost cMeCH B He Goaee /s HaumeRbimero pasmepa no-
CKOJb3ALYIO ONaayOKy NEPEUHOrO CEeYeHHST KOHCTPYKIHH
[logaua 6GeTOHHOH CMeCH IO He 6onee /3 nuaMerpa u npH comepxa-

xo6oraM H OeTOHOHACOCAMH HHH Jellalku He OGonee 159

3.4. CooTHOIeANe (PAKLUHA KPYMHOTO 3aMOJHATENA B CMECH MPH-

BRUMaeTcqa no tabJa. 7.
Tabaurpoa 7

CooTHollieRHss MEXAY PpakuHaMu, %, npH pasmepe

(dpakpud, Mm
HKI, M

5—10 | 10—20 l 20—40 40—80 I 80—120

10 100 —_— — — —

20 35 65 - _ —_

40 45—60 40—55 — —

80 25—35 25—35 | 30—50 —
120 15—25 15—26 | 25—35 15—45

IIlpuMmMeuannsa: 1. [IpH #BeoOXOAUMOCTH 3epHOBOH COCTAB CMECH
KPyIIHOro 3aNOJIHHTEJ YTOUHAETCH SKCHEpHMEHTaAbHO N0 HauboJbilei
NJIOTHOCTH H O0BLEMHOH HACHIIHOKE MacCe ¢ YYeTOM MECTHHX TeXHRKO-
SKOHOMHYECKHX BO3MOXKHOCTEH.

il



2. Jasa 6erona mapku go M 300 pexomenayerca (cM. TOCT 8267
75) psamoBOH KpYNHMH 3anonHHTeab (rpaBuii, KapOoHATHHH lle6GeHb
u Ap.): Aaa MapkH M 400 — yaydlleHHu} KpYIHbIH 3aMONHHTENb (MBIThHIE
tiebenn, webeHs H3 rpaBud, rpaBuil): mauas mapok M 500—M 600 — BHicO-
KOKayeCTBEHHLIH KPYNHHYN 3aNQJHHTENb (FTPAaHUTHHHA ¥ Da3a/bTOBLIH 118-
Genb, meGeHb H3 TJOTHOTO H3BeCTHSAKA, AOJOMHTa H IIeCUaHHKa M[ocje
onuTHOR nposepku); aast mapkn M 600 p Boilie — 0COGOBHICOKOKAYECT-
BeHHBIH LHeOeHb H3 HE3ATPOHYTHIX BLIBETPHUBAHHEM IIPOYHLIX H3BEp:KeH-
HBIX MOPOA ¢ HIEPOXOBATOH MOBEPXHOCTBIO H3JOMa IPH ApobheHHH (MeJ-
KOKPHCTA/JIHUECKHE I'PAHHTH H AP.).

3.9, [IogBMXKHOCTL M KeCTKOCTb GETOHHO CMeCH yCTaHaBJHBAaioOT-
cs 0 Tabs. 8 ¥ YTOUHAIOTCA B MPOEKTAx OpraHu3ainun pabor (B 3aBH-
CHAMOCTH OT XapakTepa H pa3MepoB KOHCTPYKUHH, CTelieHH apMHpOBa-

HHA, cnoco0a TPAHCHOPTHPOBAHHUA, YNJOTHEHHS CMECH) B COOTBETCTBHH

¢ TpeboBauusmMu I'OCT 4795—68, 'OCT 8424—72*, T'OCT 7473—76,
raaBbl CHull [11-15-76 u CH 386-74.

3.6. KosnuecTBO BOBJIEUEHHOTO BO3ayXa MO ob6beMy YMJOTHEHHOH
CMeCH AOJIKHO ObITh B IIpejeJax BeJIMUHH, NpHBEeJeHHHX B Taba. 9.

3.7. llpenes KanuJJIsIpHOH NOPHUCTOCTH MOPO3OCTOHKOro 6eToHa HXOJ-
Kern ObiTb He 6oJiee 3HayeHHH, ykaldanHbix B T1aba. 10.

3.8. MunuMaabHO AONMyCTHMbIE KOJHYecTBa LieMeHTa B O€ToHax B

3aBHCHMOCTH OT YCJOBHH pa0oThi KOHCTPYKUHMH H [HOJABHXKHOCTH CMECH
npueeaeHnl B Taba. 11 u 12,

POCT IMNMPOYUYHOCTHU BETOHA BO BPEMEHU

3.9. IlpH BO3BelleHHH COOpPYKEHHH, BOCNPHHUMAIOMWUX PACYETHYIO
Harpy3Ky B Bo3pacre GoJiee 28 cyT (KOTOpH#i OOBIYHO IIPHHHMAIOT TPH
nogbope cocraBa 6eToHa), HanpuMep 90 mam 180 cyr, ciaeayer YuHThHI-

BATb POCT MPOYHOCTH OeTOHA K 3THM CpPOKaM, 4YTO Jaer 3SKOHOMHIO
HEeMEHTA.

3.10. PocT npoyHoCTH 0eTOHA BO BpeMeHH 3aBHCHT OT MHHepaJoru-

YeCKOro coctaBa KJMHKEpa, BEeIUeCTBEHHONO cocraBa ieMeHta, B/I n
YCJAOBHI BhiaepXKHUBaHHA OeTOHa.

B rtaGa. 13 npuBegeHBl ocpefHeHHble 3HaueHHs1 KO3PODUIHEHTOB
NPUPOCTAa NMPOYHOCTH OETOHOB Ha UEMEHTax pa3JHYHBX THIOB, TBepae-
IOUIUX HA OTKPHITOM BO3AyXe NMPH NOJOXHUTENLHBIX TeMIepaTypax B BO3-
pacre 90 u 180 cyt. Ilpy HH3KHX [OJOXKHTENBHBIX TeMIeparypax poOCT

NPOYHOCTH OeTOHa 3aMelJsiercd, 4T0 HeOoOXOAUMO YYHTHIBAThL MpH 3a-
rpy3kKe KOHCTPYKILHH.

3.11. Pacxox Boam mnpu moabope cocraBa 6eTOHA pEeKOMEHAyeTCH

ApHHUMAaTL B 3aBHUCHMOCTH OT NOABHXHOCTH CMECH, BHAA H KPYIHOCTH
3anoaHuTens no radug. 14.
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Ta6auua 8

KoHCTPYKUHH

Cnoco6 YKNaAkK#h OeTOHHOR cMecH

OK, cMm

¢ BHOpaliMeh

K.c

no 'OCT
1018]1—62

no 'QCT
10181—=76

G6e3 BHO-
pauHH

I OK, oM

C6opHue xenle306eToHHHE Ha
KeCTKHX CMecCsIX ¢ HeMenJeH-
HOH pacnanyOKo#
Iloaroroska nox ¢ynmamen-
THl H MOJIB, AOPOXKHBEIE H a3-
POJAPOMHEE NOKPLITHA
MaccuBHHe HeapMHpOBaHHbBIE
H C peAKO pacnosoXeHHOH
apMatypon

Kapkachble XeneszobeTonHhHe
(nauTH, 6aJiKH, KOJOHHH)
)Kene3obeToHHHE ¢ TYCTO
pPacnoJIoXKeHHOH  apMaTypoH
(OyHKepa, CHJAOCH H Ap.)
KaccetTh H 3JeMeHTH AJA
06 beMHO-COOPHOTO A0OMO-
CTPOEeHHH

bypoHa6uBHBIE CBaH, IIAXT-
HBEle CTBOQJIBI

KoOHCTpYKLUHH, CHJAbHO HAacCH-
II[eHHbie apMaTypod H 3a-
KJAaAHHIMH JeTanssMH (CTEHH
A2C, wsH, wrpabu, ma3yxH
H T. 1), NpenaTCTBYIOIHMH
VKJAaJAKe IJIacTHYHHX CMeceM
¢ BuOpupoBannem

8—10

12—18

16—20
20—24

90—35 | 20—10

35—25 | 10—6

20—15 6—4

15—10 | 4 8 Mme-
Hee
10—5 Menee 2

3—6

6-—12
12—15

TaGapwuna 9

Bunx coopy:xenni

KoJHdecT BO ROBJIeYeHHOTO BO3-
Ayxa, % no oGpemy

RONYCKaeMoe TP eOyeMoe

Muaporexunueckue npuy HKI, mwm:

40 He 6GoJsee 5 —

80 » 3 4 —

120 > » 3 —
JHopoxHbe OZHOCHOMAHLIE H BePXHHH — 5—6
CJIOH JABYXCJOHHHX TOKPHTHH
HyuXHHAR CcA0d ABYXCAOHHBIX HOKPBITHH —s 3,5—4.5

13



Tabanuuwa 10

KamnnapHas nopHeTocTb Getoda, %

Mapka 6eToHa Nno

MOPO30CTORKOCTH HODMAaJAbHOTO TBEDA €HHS nponape’HHoro
(Mp3), HHUKALI - —
CCILL BTLI ccriu | BTL
100 6,2 5,2 5,2 4.2
200 4,7 4 3,5 2,5
300 4 3 2,5 2,5
500 2 — 2 —

[Tpumeyanue OTHOWEHHE KOHTPAKUHOHHOH MNOPHCTOCTH K Ka-
MUAAAPHON A0AKHO 6bITh He MeHee 0,25,

Tab6nuuma 11

]
| Pacxopm umemeHnTta, Xr/m®, npu

. YIIAOTHEHHHA
Ychnosug paboThl KOHCTPYKUUHA

BHGPap ek I 6es BHOpAIMH

|
BeroH, HaxoAgsUIMiCA B CONPHKOCHOBEHHH 240 H 265
C BOJOH, NMOABEPXKEHHBIH uyacTOMy 3aMep-
3aHUI0 B OTTAUBAHHIO
Beton, He 3aluHIleHHBIH OT aTMochepHBIX 220 250
BO3AeHCTBHH i
bBeton, 3awHlieHHLIA 0T aTMOC(hEpPHBIX 200 220
BO3ACHCTBHH
Tabnupa 12
Pacxol ueMeHta Kr/m3, mpu
5 K, C HEKII[, MM
CTOHHaA CMeEeChb
OK, cu
10 | 20 | 40 | 70
. 12
Ocob0 xecTKasn —— | 160 | 150 | 140 | 130
5—12
XKectkan | 180 | 160 | 150 | 140
MasonoasnKuas '—2-:;—-—- 200 | 180 | 160 | 150

11



ITpoQoaxcenue 1abA. 1

PacXol ueMenTa, Kr/m? npH
HKI, Mm

DeToHHaA CMecCh

[lonBnxkHas —"TTz—- 220 | 200 | 180 160
_— !
JInTa — ¢ 250 | 220 { 200 180
Hre 12 1 Gouee |
l
Ta6auua 13
JHameHds Ko>hdMuuenra K
Tun IO OTHOWICHHIO K Ry, B
neMeH- Bsjx ¥ MEHepaJlorHuecHUl cocTaB LIEMEHTa BO3pacTe, CyT
" % | 180
I AJIIOMHHATHE# BOPTAaHAHEMEHT 1,05 i,1
(C:AZ>=12%)
i1 AnuroBuit  nopraasguement (CiS> 1,05 1,1
>50%; C:A<<8%)
1§ IIynuonanoBH# MOpPTAaHALEMEHT, HIAA- 1,05 1,25

KOMOPTJaHALIEMEHT ¢  COAEpXaHHeM
waaka go 40%

\Y BeanToBH# MOPTHAAHIUEMENT X LIIAKO- 1,1 1,3
NOPTAARALEMEHT € COAECPIKAHHEM LIga-
Ka 6oaece 50%

[Ipumeuanug: 1. Ycpennenunie 3nauenua K aas 90 u 180 cyr
NPHHUMAIOTCA €00TBeTCTBeHHO 1,2 H 1,3.

g n

g 28
(rie n — Bo3pacr 6eroHa, cyt). ITosyuyeHHLIMH AaHHBIMH MOMXHO MNOJb-
30BaThCA JJid OPHEHTHPOBOUHBLIX PacCyeToB, TaK Kak dopmyna cnpasef-
JHBA TOJBLKO NpPH TBEPACHHH OeTona B HOPMAJbHHX YCIOBUAX.

3. PacuerHas npoyHoCTb npd noxadope cocraBa GeTOHa NMPHHHMAET-
cA g 6eToHa KapKaCHHX KOHCTPYKIWH Ha OGLITHOM MOPTAAHADCMEHTE
(I—II tuna) mapkm 300 npu 3arpyxesuu B Bo3pacrte 90 cyt:

300
Rog=

4. To Xe, Aa8 MAaCCHBHHX KOHCTPYKUHH, 3arpyXaeMbX B BO3pacTe

300
1.3 == 230 Krc/cme,

2. 3HaueHnsl K MOryT ycTaunaBJuBaThcs no dpopMmyne R,=R,g

= 286 Krc/cM2,

180 CYT! st =

15



Ta6bauna 14

Pacxon BOABl, A/M} npy¥ KPYNHOCTH rpaBUs K INESHA, MM

X, ¢, nio rpaBHH uie6eHnb
OK, cm FOCT -
1018176 { 6 1 20 | 40 | 70 | 10 2 40 70
— 40—50 { 150 | 135 | 125} 120 160 | 150 135 130
—_ 25—35 160 | 1451 130 | 125 170 160 145 140
— 15—20 | 166 | 150 ] 135 | 130 175 1 165 150 145
— 10—15 1751 160 | 145 | 140 185 175 160 155
2—A4 — 190 175 { 160 | 155 | 200 | 190 175 170
o—7 — 200 1 18 1 170t 165 | 210 | 200 185 180
8—10 — 205 1 190 | 175§ 170 | 215 | 205 190 185
10—12 — 2151205 | 190 | 180 | 225 | 215 | 200 | 190
12—16 — 220 1 210 1 197 | 185 | 230 1 220 207 195
16—20 — 227 1 218 1 203 | 192 | 237 | 228 213 202

[Ipumeuanunna: 1. Pacxox BoAW npuBeseH AJf CMECH Ha TOPT-
nanpuemente ¢ HIUT=26—28% u na necke ¢ M o, =2.

2. IIpy H3MeHEeHHH HOPMAJLHOA IyCTOTH IIEMEHTHOrO TecTa Ha KaxXK-
AB# DPOUEHT B MEHbINYIO CTOPOHY PAacxoid BOAW yMeHblUIaeTcsi Ha 3—5 J,
B 60/bLIYIO CTOPOHY — yBeJHuuBaeTcd na 3—5 a/m3.

3. Ilpn H3MeHeHHH MOAYJAA XKPYNHOCTH mnecka Ha Kaxase 0,5 B
MEHbLIYIO CTOPOHY pacxoJ BOJAH yBeJH4HBaeTCs Ha 3—5 J, B 00JbLIYIO
CTOPOHY — yMeHblIaeTcs] Ha 3—H .

4. PACYETHO-3KCHEPHMEHTAJIbHBIA-CNNIOCOB
ONPEAEJEHUA COCTABA TH)XEJIOIO BETOHA

4.1. Pacuer H Ha3HaueHHe HCXOAHOrO cocraBa TsXKeaoro GeroHa
NPOU3BOAUTCA B CJAEAYIOLEM OPAAKE:

a) omnpejenserca B/L B 3aBHCHMOCTH OT TpebyemOf NPOYHOCTH,
CPOKA H yCJOBHH TBepAeHHs O6eTOHa JAH60 Ha OCHOBE MpeABapHTEsbHbIX
OfibITOB, YCTaHaBJAHUBAIOIIHX 3aBHCHMOCTb MPOYHOCTH O6eTOHA OT 3TOro
(aKTOpa W AKTHBHOCTH LleMeHTa (C MPHMEHEHHEM MECTHbIX 3allOJiHH-
TesieH), IHOO OPHEHTHPOBOYHO MO (POPMYyJiaM:

ARy

- '4 iiiiii e
npe B/ >0 B/l Ret0.5AR, (1)
ARy
B 014 b L L | L] » q — _——— 2
npa B/U<K B/l Re—0 5A.R, (2)

3uayenus ko3dpduuHentToB A u A; GepyT 1o raba. 15.
Tabauua 15

L o WY R
L. b e — e T

l Ah

3anoHHTENE 6eTOHa
BriCOKOKa4YeCTBEHHDBIE 0,65 0,43
PanoBbie 0,6 0,4
[TOHMIKEHHOIO KauyeeTBa 0,55 0,37
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0) onpexnessercs pacxol BOAM Mo TpebyeMoH MNOABUKHOCTH OeToH-
HOH CMecH Ha OCHOBAHHH pPe3yJbTATOB MPEABAPHTENbHHX HCIBITAHMIL
(puc. 1, cm. taba. 14). I'padukn Ha puc. 1 moayuenst mian GeToHa Ha
rpaBHH, necKe CpefHeH KPYIHOCTH € BOAOMOTpPeGHOCTbI0 mecka 79, u
npH pacxoje noptaanauementa ao 400 kr/m® 6erona. [Ipu wcmoasso-
BaHHH necka ¢ BOAONOTPeOHOCTBIO MeHee 7% pacxoa BOAH HeOOGXOH-
MO yMeHbIIaTb HA O Jl Ha KaXJblH NPOUEHT yMeHblLIEHHS BOZONOTPes-

aj
240

NEEEEEEEEEED

P EE
AN =Sa R
W AT T
SRR =aREE =
s A T e T
S T A e
T T L
T LT
S EEEEENENE
o T T T

0 1 2 3 4 § 6 7 8 9 1w #H 12 71306cH

m/A

-
AN/
A

T

S 8 8§ 8o

Pacxodel, njm®
s~

EEENTE
ERVaVN
ERVIEAY
AN,
-+
]

<]
HEIINE

S,
gee ] [ ] 1]

130

. Nl
4 g 13 18 22 M
73 27 40 64 57 80
20 &0 60 80 7100 120

Puc. 1. BoaonorpeGruocts GetoHHOR CcMecH, NPHIOTOBACHHOR Ha FPaB¥#H KDPYINHO-
CThI0 1—80; 2—40; 3—20 u 4—10 MM

?5 UNaCTHYHBIE CMECH; O — JKECTKHE CMeCH, onpejeleHHE KeCTKOCTH: / — Mo
CT 10181=-76; [l - mo TEKHH'IECKOMYGBHCK{}SHMETPY; Il =~ 0 yupouresHoMy
cnocoby
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HocTH, Ilpy npumenenMH webBA H NYyULROJAAHOBOro LEMEHTAa PacxOX BOJH
cJelyeT €OOTBETCTBEHHO yBeJiMuubBarh Ha 10—15 a. Ilpu paéxone nemen-
Ta chitie 400 kr/m? pacxox BOAH HeoHXOEZHMO yBeqM4YHBaTh Ha 1 A Ha
Kaxabie 10 kr nemeHtra c¢Bepx 400 kr. MerozHKa onpelnesieHHs BOHO-
OTpeOHOCTH MecKa H KPYIHOTO 3anoJiHHTeNIss NpHBEREeHa B HNpwia, 1 Ha-
crosmero PykoBogcrea;

B) HaXoIUTCHd pacxofq HEeMeHTa no <opmyae

Ecan paexox uemenra #a 1 M® GeToHa OKaxeTcs HHXKe AONYCKaeMoro
HopMamu (cM. Taba. 11 u 12), TO Heo6XOAHMO YBEJIHUYHTh €ro N0 Tpe-
OyeMoll HOPMM HJAM BBECTH TOHKOMOJOTYIO A0O6aBKy. Ilocnennss Hyx-
H3a B TeX <Jay4asfX, KOFAa AaKTHBHOCTb LieMEHTA CJHIIKOM BLICOKA AJIf
OGeTOHa JaHHONH MAapKH,

r) ycraHaBJMBaeTcsd KO3DPOHUMEHT pa3aBUXKKH O AJd HJacTHYHHIX
OeTOHHEIX 'cMeceli 1o TabJa. 16.

TaGauma 16

o npd B/L{
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[Tpameuanunsa: 1. Ilpu apyrux snavennsax L u B/IL xosdpodu-
DHEHT O HAXOAHTCH HHTEPIOJsANHEH.

2. IlpH Henodb30BaHHK MEJKOIO MeCKa ¢ BOoAOnOTpebHOCTBIO 6ogee
7% xoaddunuent o yMenbiiamwT Ha 0,03 Ha K#KABIA NPOLEHT yBeaHUE-
HHf BOAOHOTPeOHOCTH MHecKa., EeaM NpHMEHHTH KPYIHBIH IEeCOK ¢ BOJO-
norpebHocThIO MeHee 7%, KosdduuuenT o yseanunsarT Ha 0,03 na Kax-
AbIH TPOLEHT VYMeHbIHEHHS BOAONOTPEeOHOCTH MeEcCKa,

g8 XKeeTKHX OeTOHHBIX CMECEeH NpPH pacxolne HeMeHTa  MeHee
400 xr/M® ko3dduuuent o npuHuMallT paBHbiM 1,00—1,15, B cpeaHem
I,1. 3nauenns o Menpwe 1,05 NpHHHMAIOT B CAydae HCIOJIb30BaHHA
MEIKHX IeCKOB, JI/ist JKHPHBIX COCTABOB MKECTKHX CMeCeH C pacXoaoM
nemenra 6oaee 400 kr/M? KosddHUMEeHT o0 Ha3HaualT He MeHee 1,1;

1) onpenedsercs pacxon WeOHs (HaW FpaBHs) HO POpPMYJae

1000
] == —————— (4)
oV nyc.u _l____!__
Yaac.ny Yux

e} onpeienseTcs pacXoR necka ne ¢opmysne

L lll)
= {1000 —— «—~ B~ — : 5
( Tir Yy Vo ®)
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{Ipumep 1. Tpebyerca nomoOpats cocra Oeroma mapkn M 300 ¢
NMOABUKHOCTBIO OETOHHOHX CMeCH Mo ocajxe KoHyca 4—5 cM, Martepua-
Jbl; MOPTVIaHAUEMEHT axKTHBHOCTL 370 Kre/cM?, necok cpepHed kpyn-
HOCTH C BOAONOTpeOHOCTBIO 7U, B maorHocTbIO 2,63 Kr/n. I'paHMATHHH
ebenp ¢ npeaesbHOH KPpynHOCThIo 40 MM, MAOTHOCTHIO 2,6 Kr/a, ob6bem-
HOM HACHNHOA Maccoft 1,48 xr/a, nycrotHoctho 0,43, IlpunuMaem cpen-
Hee 3Hadenme xKodpouuuenta A=0,6 (3anosurTeNn psAAOBHIE YAOBJ]eT-
BOPAIOT COOTBETCTBYIOIUHM CraHaapTaM, TBepAeHHe 6eToHa B eCTecT-
BeHHbIX YC/JAOBHUAX).

Onpeneasercs:

096'375

—— 0,54
BIH=30+0,508635

no rpadrkam (puc. 1, a) —opUeHTHPOBOUHBIH pacxox BOAN 178 kr/m3;
[{=178: 0,54 =330 kr/m3;
no radéa, 16 — xosdpdritnest o=1,38 (110 HHTEPNOAALHH);

1000
T T ——————— 0 8.
£l 0,43'—1,38+L 127 KT/Mr
1,48 2,60
3 12
Hz(IOOO—-}E—-l'?B— 12r 2,63 = 600 kr/m8;
3,1 2,6

Pacuernast  obGbemHan Macca GeTOHHOH CMeCH COCTaBAAeT
V6.c =330-}-178+4-600+1270=2378 xr/m>.

Hpumep 2. TpeGyerca momob6pare cocraB OGerona Mapku M 300 ¢
KectkocThio 11—12 ¢ mo I'OCT 1018—76. Marepunaad 71¢ Ke, 4TO H B
npuMepe 1.

Onpegennerca:

0,6-375

B/l = —————— — _(),54:
& 300 4 0,5.0,6-375

no rpaduxam puHc. 1,6 — OPUEHTHPOBOUYHBIH  pacXxol  BOAH
150 xr/m3;
Il = 150:0,54 = 278 xr/m3;

Koadpdbuuvenr o 1ad KecTkofi GeTOHHON CMECH NPH YMECPEHHOM pacs
X0Jie HEMEeHTa NPUHKHMAaEeM paBHbIM 1,1,

1000
T e e — 3,
1] 11043 - 1 1420 kr/m
1,48 2,6
278 14
IT = (10@0 —-g“'l‘ - 50 — "é-%(')) 2,63 = 565 kr /M3,

4.2. DxcrnepHMEHTANBHYI0 NPOBEPKY cocraBa 6eToHa NPOUIBOAAT B
CleAyolleM MOpsaKe:

a) OPHrOTOBJAMOT NPOOHLIM 3amec OETOHHOH CMECH H ONpPeAeJsIoT
OCalKy KOHYCA HAH XeCTKOCTh. ECAH TNOABHKHOCTD CMECH OTBEYAeT 33-
AAHHOH, TO H3 Hee H3rOTOBAAIOT KOHTPOJAbHBIe 0Opasuwl. [Ipn sTom on-
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peleNidloT Maccy YJOXEHHOro M YNJOTHeHHOro 6eTroHa. 3atreM 006pasiH
HCTIHTHIBAIOT B 3aJJaHHHE CPOKH;

6) Ha KaXAbHl CPOK HMCNHTAHHA TOTOBAT He MeHee Tpex o0pasnos.
[TpueMH YKJIaAKH M YIJIOTHEHHs 0OpasuoB JOJ/IKHH COOTBETCTBOBATH
tpebopannaM ['OCT 10180—74.

O6pasunt B TeyenHe 1 cyT xpaHAT B (opMax B NMOMelleHHH C TeM-
nepatypoit or 16 no 20°C, 3areMm 0CcBOGOXKAAIOT OT (OPM, MApKHPYIOT
H A0 MOMEHTAa HCOBITAHHS XPAaHAT BO BJA4XKHOH cpeRe B CleuHaJbHOH
KaMepe HJH B TNePHOAHYECKH YBJIAXHAEMOM IecKe, ONHJKax B T. A. lle-
pej HCOBITAHHEM TUIATEJbHO OCMATPUBAIOT, O0pa3iibl, H3MEpPSIOT TIpaHu
(C TOUHOCTBIO A0 1 MM), B3BELIHBAIOT;

B) €CJH IPH H3rOoTOBJIEHHH NPOOGHOI0 3aMmeca MNOABHXKHOCTb CMECH
OTJHYAETCA OT 3ajaHHol HJH eCcAH ReHCTBHTeJIbHAs MNPOYHOCTH 0erToHa
NpH CXKaTHH OTJHYaeTcs OT 3ajaHHoi Oojee ueM Ha 5—8Y%, To caemyer
BHECTH KOPPEKTHBW B ¢OCTaB OeToHa. MeToJHKa KOPPEKTHPOBaHHA CO-
crapa 0€TOHA NO NOABHXKHOCTH CMECH, COAEPKAHHIO NMeCKa H NMPOYHOCTH
OeToHa NPH CKATHH H3J0XKeHa B pa3d. 8 Hacrosumero PykosoacTsa.

5. YCKOPEHHbLIA CNOCOBb OHEHKHA KAUYECTBA LEMEHTA
B BETOHE U HASHAYEHHUE COCTABA BETOHA

0.1. Ilpy orcyTcTBUM JaHHHX 00 aKTHBHOCTH HMEKLUErocs 1€MEeHTa
pPeKOMeHAYeTCAd MPHMEHATE YCKOPEHHHH cnoco0 OLEHKHM KadecTsa Iie-
Menta B 6eToHe H HasHaueHHs cocTaBa OeroHa TpeOyeMoOil MapKH.

0.2. Jlna ycKopeHHs OlIEHKH KayecTBa lLieMeHTa B 0eToHe H OJHO-
BpPEMEHHOI'0 Ha3HauyeHWs coctaBa OeroHa TpeOyeMOH MapKd HCIONb3Y-
ercd JHHeHHasd 3aBHCHMOCTL IPOYHOCTH O6eTOHA OT UEMEHTHO-BOAHOro OT-
HoweHus., [esaror sarBopeHHe Tpex cocraBoB GeroHa ¢ B/L[ or 0,7 Rro
0,36 nau coorsercTBeHHo ¢ L[/B or 1,43 no 2,8. M3roToBasoT KOHTPOJIb-
HHle 06pasilbl, KOTOphle NPONapHBAIOT HJAH BHLIAEPXKHBAKT B YCJAOBHAX
HOpMAJIbHOH TeMIepaTyph H BJIAXXHOCTH, HCINHTHIBAIOT Ha CXKaTHe B CY-
TOYHOM HJM HHOM BO3pPACTe H IO MOJIYYEeHHBIM JIAaHHBIM CTPOST rpadHK
3aBucuMOCcTH Rg ot L/B. Ucnoab3oBaHHe HaKONJNEHHHX MAAHHBX H rpa-
¢uKka nospoaser ycraHosutbh L{/B pas noaydeHus tpeOyeMoil nMpOUYHOCTH
OetoHa B 3aJlaHHOe BpeM#d, Ha OCHOBE KOTOPOIrO M ONpEeAeNsieTCH COCTaB
6eToHa. 1

5.3. B 3aBucHMocTH OT HaHOOJbLLIEH KPYNHOCTH NPHMEHAeMOoro 1iel-
H HJH IpaBHg H pasMepa KOHTPOJbLHHX 00pa3uoB MNOArOTABJAHBAIOT He-
06x01MMO€ KOJIMYEeCTBO MaTepHaJOB JAJAA H3rOTOBJIEHHA JHEBATH KOH-
TPOJILHHX 00pa3uoB Tpex pasHuX COCTaBOB (o TpH o0pa3na R3 Kax-
JOro CoCTaBa), Kak yka3aHo B tabua. 17.

5.4. ¥YKaszauuuifi B Tabsa. 17 pacxol MaTepHAJOB AOCTATOYEH AJA
M3rOTOBJICHHS] N0 OOHOH cepuH o6pasnos (o 3 WIT.) Tpex COCTABOB JAJs
HCOHTaHAA MX B OJHH CpOK (HanpHuMmep, uepe3 12 9 mocse mpomapuBa-
HHA HJH B Bo3pacte 2, 7 uiaH 14 CyT HOpMaJabHOro xpasenus). Ilpu Heo6-
XOAHMOCTH HCNHTaHuA OeTOHa elle B JBAa CPOKa, HallpHMep Nocje npo-
NapUBaHHA H JONOJHHUTEJbHOrO TBepAeHHA 27 CyT, a TaKxKe B BO3pacTe
28 CYT HOPMAJbHOTO TBEpHEHHN, KOJHYECTBO 3aroTOBJsiEeMHIX MaTepHa-
JIOB MOJI)KHO OHTBH yTPOEHO.

5.5. Ilaa yrounenns coctaBoB 6€TOHA MO MPOYHOCTH, NMOABHIKHOCTH
CMECH HJAH MO COAEpKAHHI0O NEeCKA PEeKOMEHAYETCS 3aroTOBHTH JOMOJ-
HHTeJbHOE KOJIHYECTBO MAaTEPHAJOB.

5.6. Iloaroropnennoe KOJHYECTBO ILEMEHTA NPOCEHBAIOT Y€pe3 CHTO
¢ 64 orB/cM? ¥ ocraBuIHecA KOMKH yaaasior. IIpocesiHHmii ueMeHT mno-
MEIlaloT B JKECTKYI0 Tapy C IVIOTHO 3aKpHBAIOWEACH KPHIUKOH.
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Ta6auua 17

. D
4 : §§ Pacxop mie6us, -E—, fIpH paﬁon’ 2 & -
E E %E pasmepe GhPaKUHHE, MM i o §'
8| & | g S 3 |8
& 3 S Y EE EE
& %f o K = 2 o S E §§ EIS;%
il - I - B O P O O AR LR AR )
R I R N B AN O L L Bl Al A
19
LIS B o= 2] s eal 10
1 100 100
10 | o S8 0 1220 71 51 24 10
1 50 | 50 100
E
15 1 40| o3 |- |22 149 o) i7 ] 81 34
3.38 50 | 50 100
E
20 l70—80l o34l [38 | _ [ 38196 leetan|i92] 80
8 60 40 | 100
20 l70—80] 3—4 29 129 [ 381 96 16140 192! 80
8 30 | 30 | 40 | 100

* llle6eHb uau rpaBufi MoxeT OHTHL npuMeHeH oaHoh (5—10, 5—20,
5—40 mMm), nByx (5—10 u 10—20; 5—20 u 20—40; 5—40 u 40—70 mM),
Tpex (5—10, 10—20 u 20—40 uan 5—20, 20—40 u 40--70 MM) uJIH
gyeThpex (0—10, 10—20, 20—40 u 40—70 mM) dpakuuil.

Toukocts momosia uementa onpegensor no OCT 310.2—76.

9.7. HeobxonnMoe kosuuecTBO 1ueBHA M NecKa MPOCYWIHBAIOT, pac-
CeHBAIOT 10 (PpaKUHAM, yAaAAT OCTAaBUIHECS KYCKH KDyNHee [pelelib-
HbIX pa3MepoB H CKJAALIBAIOT B YHCTYIO Tapy — AULIMKH HJAH 3aKpoMa,
HanpHMep:

MeCOK NPOCEeUBAIOT yepe3 cHTO & b MMm:

mebedp ¢pakuud 5—10 MM yepes cuto & 10 MM

» » 10—20 MM 1 5—20 MM yepes cuto & 20 MM
» » 20—40 » » » &40 »
» » 40—70 » > » FT0 »

8.8. Onpezensior BojonorsowenHe webGus (rpaBHs), AJIsS 4ero H3
pa3sbx ¢pakuui orbupant no 3—5 uax Gosee KYCKOB ofuielr maccoll
He MEHee | Kr, B3BELUMBAIOT, YKJAAAWBAIOT HX HAa PEIIETO H [OTPYKAIOT
B BOAY, YPOBEHb KOTOPOH AOJXKeH ObITh BHUE CJI0S 3aMayHBaeMOHl mpo-
Obl Ha 5-—7 cM. Yepe3 0,5 u pemero ¢ npo6oil H3BAEKAIOT H3 BOMAM, Ja-
0T BOJe CTeub, cmycTs 0,5—1 uy o6THpaioT MArKo# TKaHBIO KYCKH MLIe6-
HA, OMPEREJNAIOT HX MACCy M BHUYHCJAIOT BOJAONOIVIOUIEHHE HO (opmyJe

P, — P,
Wn = T 100, (6)

rae W — Bogonorsouienue mebus, %:
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P, — macca mebHa 40 NMOTPYXKEHHSI B BOAY, K,
P, — Macca Baaxuoro nebHs, Kr.

8.9. [Tocne NOArOTOBKH MaTepHasOB MNPUIOTOBJAAIOT TPH COCTaBa
Getonnoli cMecu: 1-i cocraB ¢ [I/B=1,43: 2-it cocras ¢ L/B=2 u 3-i
cocras ¢ [[/B=28.

5.10. Pacxoa MarepHalsioB Ha 3aMeC, H3 KOTOPOro MOXeT OHITh OT-
¢opMoBaHO TpH cepuH oOpasuoB no Tpu Ky6uka pasmepom 10X10X
X10 cm xaxnoro cocraba 0OeToHHO#i cMmecH, npusejien B TadJa. 18.

Ta6auuya 18

Pacxoa matepHaJsos, Kr, Ha OAHH 3aMec HAAS H3rOTOBJEHHS
AeBATH oOpasuoB pasmepoMm 10X10X10 cm

1B
Cocras |— ... KDYITHOI'o ole-
bri lIeMEeHTa necka Baggj:g“' mﬂg’gﬁoﬁ Bﬂ;;ffﬁi%iﬁ
cyxoro
1 | L4 o5 8,3 | 13,5 | 1,74 | 13y
0,7 100
o [ 2| 36 | 76 | 12,3 | 1,8 12,3
0,5 100
3 |28 77 | 45 | 106 | 273 | 108,
0,36 100

[Tpumewanusda: 1. Pacxoa marepuanos Ha 3aMec, NpHBEAEHHBLIH
B Tabanue, KaH ¢ HeKOTOpHM u36nTKoM npuMepso Ha 10—I11 o ynjor-
HeHHOTO GeToHaA.

2. dns obGpasuos-ky6os ¢ pebpom 15 uau 20 cM pacxoj Kaxxaoro
MaTepHaja HAXOAST YMHOMXEHHEM pacxopa, NpHBeaeHHoro B Tabn. 18,
ha o6beM Goabiioro kyba, T. € COOTBETCTBEeHHO Ha 3,4 U 8 J, KaK yka-
3aHo B 1aba, 17.

5.11. OTBelleHHLIC HA 3aMeC MaTepMaJnl Lif Ka)I0ro cocrasa Iie-
pEMELINBAIOT BPYUYHYIO HJH B CMECHTE/Ie H YCTAHABJUBAIOT A8 NEpeme-
IHAHHOH ¢Me€CH O0BLEeMHYW MAacCy, MNOABHKHOCTH, OCaAXy KOHyCa HJH
XMECTKOCTD.

[logBMXHOCTL €MeCH B TPpeX NPHBEJEHHHX COCTaBaX MOXKET noJy-
YHThCA HECKOJIbKO pa3jHyHOH. OJHaK0 3TO He OKaXeT BJHAHUA Ha npou-
HOCTL OeTOMa, ec/H CMeChb KaXIoro cocraBa OyAeT XOpOWO YOJOTHEHA
B popmMax.

5.12. Y13 kamporo cocraBa ©GetonHofi cMecH (QoOpPMYIOT HAEBAThL OO-
pasuoB-6au3Henos. CMeCh VIJIOTHAKT Ha cTaniapTHOR BHOponJoLiajaxe
A0 TOJHOI'Q NpeKpallleHAs ee OCelaRHs, BRIDABHHBAHUA H MOABJIEHHS HA
BCEH IOBEPXHOCTH IeMeHTHOro pacrBopa. Ha dopmy kKakon-mmbo xKpac-
KOH, CTOHKOH K BJAXKHLIM M TEMIIEPATYPHHM YCJOBHSM, HAHOCAT HOMEP
€COCTaBa, U3 KOTOpPOro B 3TOH GopMe maroroBjeHn obpa3libl, HJAH Hase-
INHBAIOT METaJJHYECKYI0 OHPKY € BHIOHTHM HOMEPOM COCTaBa.

5.13. Ilocne wm3roTopaenHsi ¥ 2-4 BHAEPIKKH 1IecTh 0Opa3LioB Ka-
AOTO CocTaBa INOMeU1arT B QOpMax B NPOHAPOUHYIO KaMepy, I'’Zie noj-

BCpraoT TemaoBoil oO6paboTKe NpH aTMOCPEepHOM JaBJeHHH N0 CAeAYIO-
HEMY PEKHMY:
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a) eciu GeToHHaf CMeCh NPHTOTOBJEHA HA NOPTIAHKUEMEeHTe: 3 1 —
noxbveMm, 6 4 — BHIAEPIKKA NPH _TeMIepaType H3OTEPMHUECKOTO Nporpesa
80—85° C H 2 4 — oxJaXxeHue:

6) ecnH GeTOHHAS CMeCh NMPHTOTOBJEHA Ha HIIAKONOPTARHALCMEHTE
HJIH NYyLUOJIAHOBOM MOPTJaHILEMeHTe: 3 4 — IOAbeM, 8 1 — BHIAEPKKaE
NpH TeMnepaType u3orepMuueckoro nporpesa 90—95°C m 2 4y — ox-
JaXIeHHe.

Tou ocrapuiuxca of6pa3na KamIOro CoCTaBa BHIECPKHBAIOT B (Pop-
M€ B TeueHue 1 cyT IMpu KOMHATHOH TeMIeparype.

Ha 3aBomax ene3obeTomAnX HIASAUH OPONAPHBAHHE MOXKET IPO-
H3BOAMTLCA MO NPUHATOMY HA 3aBOAE PEXHMY.

a14. Uepes 12 u ¢ MOMeHTa OTKJAIONCHHA Hapa abOpasubl H3IBJICKA-
I0T H3 (QopM, nepeHocssT MeTKy ¢ dopMbl Ha KaXIblf obpasen, M HCNb-
THIBAIOT Ha CXKaTHe TPH H3 UleCTH OponapeHHux obpasuos no ['OCT
10180—74.

Tpu ocraBlIHXCS NponapeHEWX O6pa3la KaXMIOro COCTaRra H TPH
o0pa3na, He MOABEPraBLIMXCA NPOMNAPHBAHHI, [0 OCBOOOKJIEGHHHM H3
¢opM NOMELIAIOT B KaMepy HOPMAaJLHOTC XpaueHus AAf HCILTAHHA B
BO3pacTe 28 CyT.

5.15. Pe3ysbTaThl HCOHTAHH® Ha CxKaThe Ky6os pa3HHX pa3MeposB

AOVIKHB GHTh OPHBELEHH K IPOYHOCTH KYGOB c pebpom 15 oM, Aas ye-T
ro X NPOYHOCTh HAZO YMHOMKHTS:

Ha 0,91, ecan Obla1 ucnuitad kKy6 ¢ pebpom 10 cm;
» 1,00 » » > »  » » 20 ».
3aBOJ HJIH CTPOHNTEJNbHAH HAOLLAAKA MOI'YT YCTAHOBHTH O/ CBOUX

npeccoB H PopM Apyrue mnepesonHHe KoapoduumeHtH cornacHo ['OCT
10180—74,

5.16. Ilo pesyabratam HCOHTaHHA 006pa3noB HAa CXKATHE BHIBOJAT
CPeNHIO NPOYHOCTh GeToHa KaXjaoro cocrasa nmo 'OCT 10180—74

0.17. kas nocrpoenus  3aBHcHMOCTH Rs=f(I[/B) (rme Rs—
NPOYHOCTL OeTOHA Moc/e Telaoso#t o0paloTKH) 11O rOPHICHTAJIBHON OCH
OTKJaAbiBarOT 3HaveHue [LI/B, a 100 BepTHKaJALHOM -— MPOYHOCTH B

a/ &
R, arc/m? RNrCem? 7
500 500 2

LB
1 4 2 35 24 Jq/

Prc. 2. ITpowHocTs O€TOHA B 3aBHCHMOCTH OT HeMEHTHO-BOAHOTO OTHOIICHMS

@ — NpH NPDOMapHBAHME H HOPMaABHOM TBEepAeHHH: R — HCNBITAHHOrO gepes 12 g
HOCHE OTKNIOUEeHHR napa; R — HCHBTAHHOTO yepes 27 cYT NOCASHVOIHEr0 HOPM2/lbh-
HOrO -TBEDAEHHA; R3-— HOPMAJALHOrO TRepAeHHS B BOIpacTe 28 CyT; 6 — NPH HOpP-

MaJbHOM TBEPACHHH! Rg—- B BO3pacTe 2 CYT: R';,B-—a BOapacte 28 cyr
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krc/cm2. Ha puc. 2, a OTKIaZBIBAIOT TPH TOYKH, aBCHHCCH KOTOPHIX IIO-
KasuniBalor L{/B, a OpAHHATHI — NOJYUYEHHYIO CPEJAHIO HNPOYHOCTb, NpH-
BeJEHHYIO K NPOYHOCTH Kyba ¢ peOpom 15 cm. Hepe3d OTJIOXKeHHbie TOY-
KH MPOBOAAT NPAMYIO, KOTOpas H sIBJASeTCst rpaduyecKHM H300paxKeHH-
€M HCKOMOH (PYHKIIHH.

B cayuae, ecsin npaMas He NPOXOAUT yepe3 TPH TOUKH H Kakas-HH-
6yAb M3 HHX NO OpAHHATE OTKJOHAETCH OT BO3MOXKHOIO PacHOJIOXKeHHA
Ha NpoBOAHMON NpsMoOfl ¢ Tolt ke a6cuuccoit GoJee ueM Ha 10%, onbiT
JosiKeH OLITh NOBTOPEH.

[MpuMep mnoctpoenus ¢yHKuun R,=[(L/B) npuseaesn Ha pHc. 2,a.

5.18. Ha zaBojmax Kesie300€TOHHBIX H3JEJHH MOCTPOEHHE (PYHKIIHH
R,=[(L/B) pocraTtouno ans BbiObopa L{/B u ana nonydeHusa 6eroHa 3a-
JaHHOH MPOYHOCTH.

Ecan no octeiBaHHH TpebyeTcsi, HalpHMep, NPpOYHOCTL OeToHa, paB-
nag 709%-uoit npoexkrHoit mapku 200, T. e, HeobxoauMMo HauTH L/B nas
npouHoctH 140 xrc/cM2, TO vepes TOuKy npoyHoctd 140 xrc/cm? Ha ocH
OpAHHAT {IPOBOAAT NPAMYIO TapasijeJbHO OCH abCuuCC KO fNepecedcHHS
¢ npaMoll R,. A6Gcuucca TOUKH IepeceueHHs JAaeT HCKOMYIO BeJIHUHHY
I[/{B=1,6 (cM. puc. 2,a).

Eciu 66 TtpefoBanoch obecHeuuTh MOJHYIO MNPOEKTHYIO NPOYHOCTD
cpa3y mocJie OCThIBAHHSA, JIHHHIO, MapaJelbHyl0 abcnucce, NpULINOCH OH
NpoBeCTH uepe3 TouKy opAHHATH 200 krc/cm2. B stoMm cayvae L[/B=2.

5.19. [Insi cTpoMTeJBbHBIX NJAOIAAOK, Koraa tpefyeMas MNpOYHOCTD,
Kak npasuJio, A0JKHa OniThb obecneueHa K BO3pacTy 28 CyT, IOCTPOCHHE
¢ynkuun Ry=f(L{/B) nwemoctatrouyHo. Heo6Xx0AHMO NOCTPOHTH (HYHKLUHIO
R;=f(L/B); ¢ 3Toif ueablo caelyeT BOCIOJb30BAaTbCA 3HaueHHAMH M,
npuBeaeHHbIMU B rpadax Rs=[(Rj) (rabn. 19), moacuutaTh BeJHUHHH
R; npn kaxkux-nu6o AByx 3Hauenusax LI/B, nanpumep 1,43 u 2,8.

5.20. Ecad npu uHcnbITaHHH 00pasuoB nocje HX MNPONAPHBAHUS H
OCTHIBAHHA NOJyYeHBI NMPOYHOCTH AJis noctpoeHusa Ry, npu H/B=1,43—
—115 kre/em? w npu L/B=2,8-—~310 krc/cM2, TO NpH Tex Ke 3HAYEHHAX
I}/B nns noctpoenus Rz uMeeM (cM. tabJa. 19)*:

158
npu [[/B=1,43 . . . . . . R3=115'—I'6'6-= 182 xrc/cm3
120
B=2,8 » L L L . ] — _—— =372
npu L/ Rs=31 100 »

Ha puc. 2, a npoBeieHa npamas R3=[(R,).
9.21. B Tex cayyasax, Koraa uHTepec NpeAcTan/seT NPOYHOCTb MPO-
napeHHoro 06eToHa uepe3 27 CyT NMOCJAeAYIOUIEro TBepAeHHA B HOpMaJb-

HBIX VYCJIOBHAX, HYXHO NOCTPpOHUTh Ry=f(R;). JlaHHble AJA 3TOro MmoO-
CTpOeHHs npusedeHu B Taba. 19, rae Haxonum:

177 177
npad [[/B=1,43 . . « + «+ « Ry= WRl-—— —16—0"115=204KFC/CM’

¥ Hannpie taba. 19 1 20 noayyeno! Ha ocHoBe 00001leHHs 60JblIO-
ro 4yucJaa pesyJbTaTOB HCIHTAHHH 00pa3noB OeTOHA, HOPMAJBHO TBep-
AeBIIMX B Bo3pacte 2, 7, 14 n 28 cyT, nocJjie NpONapHBaHHs B CYTOUYHOM
Bo3pacTe, JOMOJHHTEJNBHOTO BHAEPKHBAHHS B HOPMAaJbHBIX YCJIOBHAX

27 cyT U onpeAesNeHHNS AKTHBHOCTH IEeMEHTOB, Ha KOTOPHX OHJH H3rO-
TOBJIeHH OeTOHHBIE 00pasILH,
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npu II/B=2,8 . .. ... R,= -%gg— R1=-%:3%310=420Krcfm'

Ha puc. 2,a npuBeneHa npsamas Ry=[(R.).

5.22. IlpuBenennnie pacuersl. BHINOJHEHHbie C NPHBJIEYCHHEM JaH-
HEIX Ta6J. 19, npoBepsOTCs B IMOCAEAYIOUIeM IpH HCHLITAHHH 00pasnos,
BBIAEPIKAHHBIX NMOCJHe nponapuBaHua 27 CcyT B HOpPMaJbHHX YCJIOBMAX,
H o0pasnos, He MOABEpPraBLIHXCA IPONAPHBAHHIO, BHIAEPHKAHHBIX B HOP-
MaJIbHbIX YCJOBUSX 28 CyT.

5.23. s npoBepKH AKTHBHOCTH HNPUMEHEHHOro AJsd 0€TOHa IEMEH-
Ta UCIOJMB3YeTCsA 3aBHCHMOCTh Ry =[(Ry) (cMm. Taba. 19).

[Tockonbky R; Kak ¢yHKuHA Ry MoXeT ObITb BbIsSICHEHA NpH pas-
HbiX 3Hauyenusnx B/Ll, cregyer NMPHHATL TO H3 HHX, KOTOPOMY COOTBET-
CTBYEeT HaHMeHbllasi BeJwunmHa Kosdduumenta Bapuaumu; Cy,=15% mnu
sIBIeTCHd HauMeHblNel BeJHUHMHOW. Ry HalileM H3 HacTHOrO OT AeJeHHdA

Ry npu L[/B=2,8 na 0,85 (cM. taba. 19), a uMeHHo:

R,-100  310-100

— e - 36 3,
Ry e Y 365 krc/em

5.24. B yC/l0BHAX MOHOJHMTHOrO CTPOHTEJNbCTBA HCIBITAHHE LEMEHTA

B OeroHe H Haxoxpaenne B/L] moxer ObThb BLINOJHEHO 0e3 YCKOpPEHHSR
TBepjieHUs OeTOHa NpOonapHBaHUEM.

5.25. Ky0Oui, usrotToB/ieHHbie TaK Xe, Kak 3TO NpPHBEACHO Aja Oero-
Ha ¢ nponapuBaHHeM ero (cM, n. 5.12), XpaHsAT B HOpPMAJbLHLIX YCJOBH-

X 4 MCOBITHIBAIOT MO 3 WIT. OT KaXJA0ro cocraea uepes 2, 7 u 28 cyr
HJH uepe3 7, 14 u 28 cyr.

5.26. Mcnoitauusa (2-, 7- uau 14-cyrounsie) MOryTt ObiTb HCIIO/NbL30B2-
HBl AJIsl OCTPOeHCH OYHKUHH Rog =f (Rg) =f (R?) == (Riﬂl). [Ipun atom
eCJIM BpeMsi T03BOJIMT BOCIOJb30BaThCsA (ynkuued R wim Ry, OHH Aa-

10T 6oJiee TOYHHHA pe3y’abTaT, HexeNH (GYHKUHM RS, Kak 3TO BHAHO HO

BeJIUYHHe H3MeHUHBOCTH U3 Taba. 20, B KoTopo#d npupeleHbl KO3¢pGHIIU-
€HThl NIPOYHOCTH OeTOHA HOPMAJibHOT'O TBepAeHHS.

5.27. Uro6u nocrponts ¢yHKmmo Rig=F(Rj) mau Ri=-f (R}),

HY2KHO HCIBITaThb B BO3pacte 2 WJIH 7 CYT TPH H3 AeBATH Ky6OB KaXAOro
cocTaBa, HauTU CPEeAHIOI NMPOYHOCTH U [IPHUBECTH ee K MPOYHOCTH KyOOB

¢ pe6pom 15 cM. TTo nmonyueHHBIM HMpoOYHOCTAM CTpoAT (yHKHHIO R§ ==

=f(l/B) wm Ry=[(L/B) u nanee, nonpsyach BeAHyuHOH M 10
tabs. 20 (¢ yueToM TOHKOCTH IIOMOJIAa HeMeHTa), HaXOASIT 3HauyeHue
o[ (Rg) M Rog =f (RE}) Hanpumep, 6eTOH, H3rOTOBAEHHKIH H3 Lie-

MEHTa ¢ VJEJAbHOH MoBepxHOCThIO, oupenensieMoit mo FOCT 310.2—76,
paBHO#l 2800 cm?/r, npn HCHOHITAHHA B Bo3pacTe 2 CyT NoOKasan cpelanHe
NPOYHOCTH, NPHBEAEHHbIE K CTAaHAAPTHOMY 00pasny:

npu L[/B=1,43 . . . . . . . .. 5=49 xrc/cm2
» u./B=2 " 5 2 = & 8 & B ° & 32105 »
» [l/B=2;8 ® ¢ s 5 & » @ 9 ® g'::lso 2
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06

L{/B

1,43 | 177 | 44 | 25

2 143 | 23 | 16

o5 (138 24 | 17

2,8 135 22 | 17

158 | 37 | 23 27 10 37

131 | 22 | 17 53| 10 20

123 | 20 | 17 72 12 17

120 |} 21 18 85 16 15

R M Ry M

Rs= 100 ™= 100
Ry 100

"M

Ry = f (Ry)
M S _ ¢,
4 | 16 | 36
71 | 12 | 20
96 | 19 | 20
110 | 20 | 18
l

Ry M

Re= 11100
Rn____jo-wloo

R, = I (H)
M S
67 14
78 11
81 13
83 | 14
R]_:

C M

Tadbauua 19

R, = f (Ry)

S ¢

21 {116 | 18 | 15

15 | 116§ 17 | B

16 ‘ 12 6 | M

17 | 110] 16 | ¥4

[Tpumevaunune Bce pennunus ganbl B npouentax. O6osnauenus R, Rz, R; — cM. puc. 2, a; M — cpeanuii koad-

QHLUHEHT [POYHOCTH; S — cpeaHeKBajJpaTHUeCKoe OTKJOHeHHe; C, — Ko3(DdHuIHeHT BapHALHHK



Lo

/B

1,43

2,8

47
20

o6
31

68
37

RSB % R5g

9,2
7,8

8,5

10,5

19,5
39

15
27

15,4
22

73
62

84
[

86
77

H B%RSB

10,2

109

103

Riy ®» % Ry
M l S
89 7,6
83 7,5
94 7.8
84 6
05 5,4
88 7

Ta6bnuna 20

[IpuMevanue Ilubpy Han yepTofl naHbl ANA OGHICTPOTBepAEIOUIHX HEMEHTOB HOBBIIEHHOH AHcrmepcHocTH 4000—
4500 cM?fr, moA uepToft — LA OOBIMHHIX IleMeHTOB ¢ AuchepcHocTbio 2300—3000 cM?/r. Has RpoMexyTOYHHX 3Hade-
HHH JHCHepCHOCTH MHOXKHTENb M cienyer 6paTh MQ HHTEPHOJSILHH.



C yueToM NHCMEPCHOCTH UeMeHTa mo Taba. 20 U no R, uafizem Rig:

~ 20 20
npu [{/B=1,43 . . . Rgs = Rg . - 00 = 49 : __1-(_)_6— =245 Krc/cm2
31 31
» /B=2 . ... b = Ro: ——= 105 ; —— =338
28 R2 100 10 100 y
37 37
— c » » H — H: -~ '-—-180:_ . """486
» U/B=21,8 Rzs=R2* oo 100 !

5.28. [lo mosyueHHHIM NPOYHOCTAM CTPOHM rpadHK (PyHKUHH R.?g —

=f(L[/B), no KoTopoMy MOXHO Haiith Tpebyemoe Ansi 6eTOHa 3Haue-
nue L[/B (puc. 2, 6).

Ilycte Ha Marepuanax, KOTOpble {IpHMEHeHB B NOCHEAHHX 3aMmecax,
Tpefyercd MOay4uTb GeTOH MapkKH Rjg =400 a4 MOHOJHTHOTO CTPOH-

Te1bCTBa, TBEPAEIOUIHH B €CTeCTBEHHbIX yCJa0BHsAX. IlpoBOAHM TrOpH30H-

TaJbHYI0 NHEHIO OT TOYKHW R=400 krc/cM? no nepeceyeHuss ¢ NpsAMOH
H

9y H JaJjee ONYCTHM INepneHAHKYNAp Ha ocb abcuucc. [Tonyyaem 3naye-

Hupe [[/B==2,3. NaxvHeiilunii nog6op cocraBa 6eroHa NpOBOAMTCA aHaJo-
rHYHO H3JI0XKeHHOMY B pa3n. 4 Hacrosiuwero PykosoactBa. 11o rpadpukam
puc. 1 uan no taba. 14 ycraHaBiauBaercsi BoaonorpefHocth GeTtoHa. 3a-
TeM mo ¢opmyJte (3) onpenensiercs pacxon ueMenra. [1o passHoctn 00%-

eMHON MacChl 6eTOHHOH CMeCH H LEMEeHTHOro TrecTta OnpeleliseTcsd Macca
CMECH 3anoJinuTenell. 3HaueHHe r NMpuHHMaercs no taba. 21.

Ta6bauma 21
BeTOH ¢ rpaBHeM I beToH ¢ wiebHeM
E:;;ﬁ-fa Hau6oabiiags KPynHocTb 3anoJHuTeNed, MM

® Getome, Kr/u 10 | 20 | 4 | 0 | w0 | 2 | 4w | 7w

200 0,4210,4 10,3810,37{10,4510,43 ] 0,41 | 0,4
300 0,4 10,3840,3610,35}0,4310,41 0,4 | 0,39
400 0,3810,36|]0,3b|10,34 10,4 {0,38]|0,37 ] 0,36
500 0,36 1 0,35(0,3410,3310,38}0,361}0,35]| 0,34

3aTteM onpeae/sercst pacxon necka u uiebusa Ha 1 M3 6eroHa. Coot-
HOWIEHHST MeXAY (pakUHAMH WeOHs npuHHMatTcda no taba. 7.
IMpegnonaraemMasi akTHUBHOCTh (M, CJIeA0oBaTeAbHO, MapkKa) LeMeHTa

NpHMEPHO paBHa mo BeauuuHe R5q npu [[/B==28.

B npusenenHoMm npumepe (n. 5.27) MOXKHO CYHTATb, YTO OBl MpUMeE-
HeH HeMeHT MapkH 500.

Mpumep 1, TpeGyeTcss yCTAHOBHTHL AKTHBHOCTL NOPTJAAHALEMEHTA,
€CJIH IIPH HCNBITaHHHU ero B 6eTOHEe nocJe TenioBofi 06paboTky U OCTHIBA-

His GBIH MOAYUYEHH CJAEAYIOIHE NPOYHOCTH B NepecueTe Ha KOHTPOJbHBIH
Ky6 pasmepom 15X 15X 15 cM:

npu /B=1,43 . . . . Ry = 200 krc/cm?

» /B=2. ..... R =325 »

» [/B=2,8, .... R =500 »
28



Moabsysich AaHHKMH rpadun R, =f(Ry) (raba. 19), ormeuaem, 470
HaHMeHblllee 3HauYeHHe KosddHUIHeHTa BapHallHH C nonyueno upy L{/B ==

-=28. ITpunumaem M==85% ana atoro 3Hauenus L{/B ¥ moxeM 3amH-
CaTh |

Ry = 88% Ry,
OTKyAa
85 500100
100 85
CaenoBaTeIbHO, MPHMEHEHHBIE MOPTNaHALEMEHT OTHOCHTCA K Map-

ke 600.

[pumep 2. Tpe6yerca Bubpath L[/B — OTHOWEHHE AJd DeTOHA Map-
Ki M 400 HOpMaJbHOrO TBEpAEHHS, €CJAH JaHHbiE MO0 MPOYHOCTH NOCIE
nponapHBaHUs H OCTHIBAHHSA COCTABJAIOT BeJHUUHHE, OpHBEIEHHLIC B
npuMepe 1.

[Moabayscy nokasatedsMu rpadb Rg=f(R;) (1aba. 19), Haxoanmi

Ry=R =z 590 Krec/cM?.

1H8
npi [[/B=1,43 +++« Ry == TO_ORI = 1,58.200 = 317 ®rc/cmé
t/B =2 R*—E'I'R—l?:l 395 = 426 »
> e gt g == 100 1 =1, —
120
» H/B=2,3”‘R3=——EOO R, =1,2-500 =600 »

Ctpoum rpaduk Rs=f(Ri) u ycranaBiuBaeM, 4T0 Hckomoe L[/B=
= 1,88 (pHC. 3, ﬂ).

NMpumep 3. Tpebyerca paccynTaTb cocTaB OeTOHHOH CMeCH 110 Caeny-
JOLLUM JAHHBIM:
a) Geton Mapxu M 300 nocne TBepAaeHHs B HOPMAJIbHBIX YCJAOBHAX,

6) MOABHIKHOCTb CMeCH — Cpa3y Iocje nepeMelHBanud no OCajke
KOHYCa 9 CM;

Anel/cm?

Pec., 3. Fpadugd aAR onpeiencHHs TpelyeMOA BeAHUHHM IIIB B 6erone
a— R u Rs——cM. pUC, 2,G; G == Ry ¥ Ryy—cM, pHC. 2,6
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B) KPYOHbIHL 3alOJIHHTENb — H3BECTHSKOBBIH uebeHr (K==
=40 MM);

r) KBapueBblil MECOK ¢ BAAKHOCTBIO 3% ;

A} UeMeHT ¢ yaeabHOH moBepxHocTbio 4200 cMm2/r;

e) obpas3ubl AOJKHBI OBITh HCIIRITAHB! B Bo3pacte 7 CyT.

Pacyer cocraBa Oe€TOHHOH CMeCH MPOU3IBOAMTCA CJACAYIOUIKM o06pa-
30M:

a) BbiOupaeM pasMep o06pa3uoB AJaf IOCTPOeHHA PyHKUHU: R=
=f(L{/B). Ilyctb 310 6yaer Ky6 pasmepom 15X15X15 cm. O6bem Ta-
Koro Kyba V=1,03=3,38 n1mM3=3,4 x:

6) AJA OpOBeAeHHs OIBITHLIX 3aTBOpeHHH O6eToHa, COrJlacHO m. 9.3
Hacroduero PyxkoBoAcrBa, sarorasnviBaeM 40 kr wuedust, GpakuHOHHPY-
eM, IpocerBaeM ero uepes cHTo auamerpoM 20 u 40 MM M BBICYUIHBaeM
JI0 NOCTOAHHON MaCCHI;

B) ompejensieM BOJIAOMNOIJOUieHHe IMeOHS noc/e MOTPYyXKeHNs €ro B
Boay Ha !/, 4 Ilycrs Macca wmebHs Py==2,1 kr nosBbicHaach A0 Pa==
=2,12 kr. CnenoBaTe/IbHO, BOJONOIJIOIEHHE ero COCTaBHUT

p,—P, 2,12 —2,1
- 100 = ————— 100 = 19
3 51 (¥

Wy =

r) orbupaem mpoby Mecka corgacHo n. b.3 nacrosulero Pykosoacr-
Ba 24 Kr, BHICYIIHBAEM €€ 0 MOCTOSHHON MAaCCHI;

1) NOACYMTHIBAEM HYXHOE KOJHYeCTBO MatepHasioB Ha 3aMec, yM-
HOXAas naHHbie TabJa. 18 wacrosauero PykoBoactBa Ha ob6beM HopMul
Ky6a pasmepoMm 15X 15X15 ¢m, 1. e. Ha 3,4;

€) H3roTOBJAEM TPH 3aMeca U OTPOpPMOBBIBaeM NO AeBATh 06pa3ioB
M3 KaxKaoro coctasa 0eTOHa AN HCNLITAHHA B TPH CPOKA B BO3pacTe 2,
7 nau 14 u 28 cyTr. Ecan gocTaTouHO JaHHBIX HCOBITAHHA B OOHH HJH B
ABAa CPOKa, 00beM 3aMEeCOB MOJKHO COOTBETCTBEHHO COKPATHTS.

YcranasausaeM 00beMHYI0O MacCy CBeXeYyJIOXKeHHOW H YINJIOTHEeHHOH
6eToHHOH cMecH o dhopmye

d _ 82—"&
Y6.c = 1% ’
¢

rie g1 — Macca ¢opmbl 19X 15X 15 em, Kry

gz — TO Xe, ¢ VIJIOTHEHHKIM OeTOHOM:

Ve — 06beM OpMmBl, JI.
JLONyCTHM, NOAYTHIH Y6=2,36 kr/a, uau 2360 xr/m3,
WMarorossennbie o6pa3ubl-kyGnl pasmepom 15X 15X 15 ¢M npu He-

NHTAHHH Yepe3 7 CYT HOPMAJBHOrO TBEPAeHHS NOKa3aJH ClegyiollHe
CpeJHHe MPOYHOCTH:

npp J/B=1,43 . . . . R;= 136 Krc/cm?
» U/IB=2, . .. .. Ry=260 »
» Q/B=2,8, . .. . R;=460 »

gﬁéaTHM A2aHHBIM CTPpOMM rpadHk Ry=f(L[/B), npusexeHunii Ha
puc. 3, 6.

[Tonp3ysich mauuuMH Taba. 20 HacToAllero PYKOBOACTBA, HAXOMHM:

npy L/B=1,43. . . Ry = 136:0,73 = 186 xrc/cm®
» /B=2,8 , , . R, = 460:0,86 =535 »



Crpoum rpadyk 1ol QyHKUMH (cM. pHC. 3, 6), U3 KOTOPOro cjaenyer,
qTO AJaA Oerosa mapku M 300 HeoOxoaumo npuusate L/B~1.9.

YcraHosus 3HaueHue L{/B nns Gerona mapkn M 300 HopmaJapHOro
TBEpAECHHA, paBHOe 1,9, nupoBonuM pacueTr cocraBa Ha 1 M® GeroHa:

a) no taba. 14 vacrosawero PykoBoacTBa mpHHHMaeM pacxod BOAM:
B=185 a/m3:

6) onpemensem pacxonx uLemenTa: [[=185-1,9=352 kr/mJ;

B) oNpeaeaseM pacxoh 3anojHHTeseli B OeToHe:

U+ T =y — [[ — B = 2360 — 352 — 185 = 1823 Kr/m3;

r} no taba. 21 gacrosmero PykoBojacTBa npuHUMaeM 3HaueHue r==
==(,38 ¥ noACYUBTHBaeM colepKaHHe mecKa B OeToHe:

11 = (Ul + IT) r = 1823.0,38 = 692 kr/m5%

1) NOACYUTHIBAeM cojdeprKaHHue uiebus B GeroHe KaK PasHOCTb Macs
Cbl 3allOJHHTEJIEH B Macchl fecKa:

L] = (L] + [Ty — [T = 1823 — 692 = 1131 kr/u;

€) 3anucHBaeM HOMHHAJbHbLIA (Ha CyXHX 3anOJ/IHHTENAX) COCTaB Oe-
TOHA B YIVIOTHEHHOM COCTOSHMH Ha 1 3.

L] — 352 Kgr
IT—692 »
I} — 1131 »
B— 185 »
?5=2360-K1‘

[Tponspoanm npoBepouHbiil 3amec 6eroHa o6bemom 10 .

Has stora GepeMm {=3,562 KI'; =692 kr; U[=1131 «r; =
= 1,80 a.

Ilepen samecom wnacoiniaeM wweGeHr BOAOH, OHYCKas €ro B peliere
UM B fALLHKe ¢ ABIpYATHIMH €TEHKAMH H AHOM B BOAY Ha '/; 4, 3aTeM Bbt-
HHMaeM, JlaeM Boje cTeub H uepe3 (0,5 u BhiTHpaeM webeHb MATKOH
TKaHBIO.

TiiaTenbHo nepeMeninBaeM CyXoOil NE€COK C LEeMEHTOM, 3aT€M C BJaK-
HhM lleOHeM H gajee ¢ BOAOH A0 OAHODORHOCTH KoHcHcTeHuMy. Onpe-
fessieM TOABHMKHOCTL MNOJyuMBIlelica cMecH MO ocajke KOHyca., Ecuan
pH ABYKPATHOM OIpeAe/eRHH NOJAyuHJH TpefyeMylo [0 3amaHHIO OCaf-
Ky KOHyCa 5 ¢M, cocTaB MOXKHO nepenaBaTh Ha npoussoictBo. OaHospe-
MEHHO [IpoBepsieM OObeMHYI Maccy ymaoTHeHHoro OeroHa. Ecaun oHa
OTJAHYAEeTCsT OT pacueTHol Gonee ueM Ha 1%, cocTtaB GeToHaA chaenyer ne-
pecunTaTh o yTOYHEeHHOH 0OBLEeMHOH Macce.

Ecan nmoaBHKHOCTE CMeCH OTAHYAeTCH OT 3aAaHHOM, KOPPEKTHPOBKY
COCTaBa MPOH3BOAAT, KaK yKasaHO B pa3j. 8 Hacrosulero PykoBojcCTBaA.

6. MOJIBOP COCTABA BETOHA MO TABJHLAM,
rPA®PHUKAM, HOMOTPAMMAM

6.1. Pacuer cocraBa GeroHa NPOH3BOAMUTCSA B CJACAVIOWIEM [OpPS/Ke:
a) BOZOLEMEHTHOe OTHOIUeHHe onpefensercs No HopMyJe

BJLI = - ARy '
0

—— - 0,5

KK, -+ 0,94Ry

(7)

a1



Tabauua 22

3nageHne koshobHpHueHTa 4

CymMmapHoe Ang 6eToHa Ha
Conepxa- COACDKaHHEe i
HHe IIMHBL, | [VIHHAL, LR
Bupn sanonHuTeaN TILLIU U HJ1a U una, %
B L[eOHE (B HaBeCKe rpaBUH rpaBud
H mecke, % | me6us 3 kr, | wesHe FODHOM PEUYHOM H
necka 1 xr) MOPCKOM
ILie6enr (rpaBHi) 0 :
[lecok 0 O 0,64 0,6 0,57
lHlebens (rpasmuit) 0
[Tecox 3 0,75 0,61 | 0,56 0,53
l
HieGeusn i |
[Tecok I 3 1,5 0,581 0,93 I 0,5
o e ey - —-——--—l- N .
Lllebens (rpaBuit) 2 |
[Mecox 3 l 2,2 | 0,53 0,5 0,47
lileGenn (rpaBui) 2%
[lecox £ 2,8 0,52 0,47 0,44

* Ecan Ha 3epHax uieOHA H Iecka HMeeTCs nbijaeBHAHas pybaluxa,
TaKie 3aroJHHUTeJH AONYCKAaeTCA INPHMEHSTb TOJbKO AJs OeTOHOB Map-
kH M 250 ¥ HHXKe mocJe ONBITHOI NpoBepKH B OeTOHAX.

KoapuuueHt A onpene/daioT B 3aBUCUMOCTH OT YHCTOTHI 3alOJaHH-

teded o taba. 22, Ky u K; — mo taba. 23.
Haunbvie Taba. 22 nmoayuenbnl Ha rpaHATHoM LiebHe ¢ HAK=80 MM,

necKke ¢ Mﬂp=3, wemeHTe ¢ HI'HT=27%, una OeTOHHBIX CMeCHAX C
OK=2 cm u x)ectkoctbio 5 ¢ (mo I'OCT 10i81—76), 15 ¢ (nmo ynpo-

mweHHoMy crnocoby), 23 ¢ (IO TeXHHYEeCKOMY BHCKO3HMETPY) INpU COOT-
HOIHEHHH ITPOYHOCTH KAMEHHOH HOPOAH K NMPo4YHOCTH 6eToHa (Ri.u/Re) >
>1,bn npu I[/B<2,25.

3uauenus KosapduuuenTa A yTOUHAIOTCA 1O rpaduky puc. 4 B 3aBH-
CHMOCTH OT TpebyeMo# NOABHIKHOCTH HJAH 3KeCTKOCTH OeTOHHO# CcMecCH,
kpynHocTh necka u mebHsa, HILUT, I]/B u Ru.n/Rs. Tlonpaeka ZAA noa-
CYHTBIBAETCH KaK aJre0padyecKass cyMMma YacTHBLIX MONPaBOK (Tabua. 24)
¥ BBOAHMTCH B dopmMyay (7) CO CBOUM 3HAKOM. YTOUHEHHOE 3HaueHHe
koabppuunenta A+ZAA nospoasier OGoJiee TOYHO ycTaHaBausath B/I,
coctas OeToHa AJaA HNpoOHOro 3aMeca H COKpaTuUTb pabory mo noabopy
COCTaBa CMeCH.

YTouutennoe B/I] ¢ yd4eToM MnonpaBoK onpeaensieTca no Qopmyse

B — —ATZAD Ry (Ta)

Rg
ZAA) R
KK, +0,5(A+ ) Ry
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Puc. 4. 'padbuk aan yroanenns Kosagdunuenra A 8 3aBHCHMOCTH OT NOABHIKHOUTH

OK » xecrkocrw Seronuoli cMecu JK, Moayas KDYNHOCTH necka M:p’ HOPMA A b~
HOfl TYCTOTHM ueMeHtHoro tecra HIIT, kpynsoctw me6GHa (rpaBua) HKI[, ae-

MEHTHO-BOAHOIO OTHOWeHHs [[/B, cCOOTHOIIEHMS NPOYHOCTH UIeOHS X NPOYHOCTE
KAMHA

I, 11, Ill — onpenenenue xectkocrn [(CM. pHC. 1)

25 , - _
f _ —
0 ' =

w 220 =dJ U e __
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77 % 5 67 60 010 Z WIS 617 1 By

Puc. 5. Tpadux pacxoAa soxn Ha | M? GeToHa B IABHCHMOCTH OT NMAKCTHIHOCTH
OeToBENX cMece#
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Tabaunpma 23

3nauendsn KoshGHRHEHTOB

MuyHepaJMOTHYeCKUH cOoCcTaB KAUWHKepa LieMeHTa
H npoH3BOACTBEHHEE YCJOBHA K, ‘ K

beToH nponapuBaeMbilf

BricokoanioMusaTel (CzA>10, <15%)
CpenneamomunaTauil (CsA<<10, >6%)
Husxkoamomunataeifi (C3A<<6%)
BricokoaautoBuifi (C3S>55%)
Cpenneaqautosniit (C3S<55%)
%Hcomﬁenmoauﬁ (C:S>40%)
peanebenntoBnlii (C2S>25%)
Aniomodeppurosbiit (C,AF>18%)

beTOH NPONAPHBAEMbLIH H €CTECTBEHHOrO
TBEPACHUSN

Bricokuii ypoBeéHb NpoU3BOACTBA (AO3HPOBKaA — 0,98
MATepPHaJOB IO Macce, Xopoiuixe (OPMH OC-

HACTKH H KOHTDOJbHEIX 00pasuoB-KyOHKOB,

COBEpUIEHHLIH KOHTPOJIb 3a KauyecTBOM O6€eTo-

Ha, HAJJeXaAUHA YXOXA 3a TBepAcHueM 0€TO-

Ha) (Ch=9—12%)

Cpennu#t yposenb upouspoictBa (Cp=13%) — 0,95
HHSKE}I% ypoBefAb [pou3BoAcTBA (Ch=14— —_ 0,92
—17%

COm= OO OO

L u W W w W b il

SERBEEREE

N O O O

Ilpumeua Hu A 1. BeeaenHe nonpaBOYHbIX KO3(P(PHIIHEHTOB NPOU3«
BOAUTCS MpH HaAJHUMH NOAPOOHLIX NAHHHIX [0 COCTAaBY HEeMEHTOB W TPO-

H3ROJCTBEHHBIM YCJIOBHSIM.
2. Cg— KO3(pdHIHEHT BapHAaLlHH NPOYHOCTH OeTOHHHIX o006pasioBs.

Tabnunpa 24

OtAenbHbEe noKaslaTeNH ANg onpellesIeHda nonpaBox Ilonpagxa
[To noaBukHOCTH (KECTKOCTH) Gerouunon cmecH OK uan 2K =AA,
» MOLYJIO KPYNHOCTH Mecka M +AA,
» HOpMalbHOH rycrore ueMeHTtHoro recra HILT +=AAq
» HanbGoJsblIel KpynHOCTH mebua HKIL +AA,
» IIeMEHTHO-BOJAHOMY OTHOweHHIO [[/B —AA;
» OTHOIMEHHIO MPOYHOCTH KaMEHHOH MOPOALI K NPOUHOCTH —AA,

Gerona Run/Rs

2AA



Ha#zeunoe aHauenne B/I] cpaBHUBaeTcs ¢ AOMYCKaeMbIM IJs JaH-
noro Buga Oerona no TY, CHull umn FOCT (cMm. Ta6a. 5). Ecam pac-
getHoe B/L{ okaxeTcsa Oongpie AONYCKAaeMOro, TO NPUHEMAaeTcA MOCJIeA-
Hee. Ecau ke owo OydeT MeHbllle JONYCK&aeMOro, TO NPHHAMAeTCHA pac-
yeTHoe 3Ha4yeHue B/l

6) pacxox moanl Ha | M3 GetoHa (B;) omnpenensiercd no rpaduxkam
puc. 5 u 6. I'padHKH nocTpoeHnl H& OCHOBE 3aKOHOMEPHOCTH NMOCTOSHHOH
BOAONOTPEeOHOCTH B PABHOMOABHKHKX OeTOHHHEIX cMecsiX NpH 3aTBOPCHHH

GetoHa nHa mecke ¢ M ,==3 Ha rpaHHTHOM ImeGHe kpymHoctbio 10, 20,

30, 40, 60, 80 u 160 mm, Ha uemenre ¢ HILUT=28% npu comepxaHHH
B Hie6He yacTHl MeHbite, a B necke 6osbiie b MM <<5%. JKecTkoeTh
onpeAensnach TpeMs cnocobamu (cM. puc. 1}, Ilpu ucnoabsszoBanuu apy-
rHX MAaTepHAJIOB pacxol] BOAB TaKe Ha3HavaeTcs Mo puc. 5 H 6 ¢
yTounenuem no tabh. 25. ITonpaBku K pacxody BOAL cBoasitcs B TabJ. 26.
2AB cuaTaercd KakK aarebpamueckan cyMMa.

Pacxoj BOAH ¢ y4eTOM NPOH3BeAEeHHOH KOPPEKTHPOBKH OIpeHesafAeT-
cA mo dopmylie

B = B, -+ ZAB. (8)
KoppekrupoBka BoaonoTpe6GHOCTH f1aeT BO3IMOMNKHOCTH TOYHee OIlpe-

ReJasth TpeOyeMbit pacxoa BOJAL H I03BOJSET COKPAaTHTbh YHCHO OIIBIT-
HHIX 3aMecoB npH noabope cocraBa GETOHA;

B) pacxon LemeHTa, Kr/m3, onpegenserca no dopmyse (3) uan (9):

=== (9)

200
N
"% 760 QL <
' 10 k%& !!!
"
"S 120 EL% EEE
>
5 w0 HE S==
a0 ... ==__- A1
4§ 7 10 8B 17 202 27 3035 37 44
0 20 30 40 50 60 70 80 90 100 110 120

¥/
W 75 30 45 60 75 90 105720 135 150 165 180

Puc. 6. Fpaduk pacxona sonwi Ha | M® GeToHA B 3ABHCHMOCTH OT MKECTRKOCTH Oe-
TOHHOW CMEcCH

I, II, Ill — onpenenenue xectkoctu (cm. puc, 1)
KpHBble: [ -— AnA necKka; 2—9 — nns tebun HK 10, 15, 20, 30, 40, 60, 80 u 150 MM

3" 35



Tabaunua 25

MaTepHan, pacxoX UEMCHTa,
TeMrepaTypa GeTOHHOR cMmeéecH

Pacxon sozsl, a/M8

JonoannTeabine yKasauus

[[leGenb 43 MeTaMopduue-
CKHX H OCaJO0YHHX NOpoA
KaMH3

Foprnit rpasnit
Mopckoii u peunofi rpasui

[Ipn H3MeHEeBRMH MOAYAA
KPYDHOCTH NeCKa Ha KaX-
aute 0,5:

B MEHbUIYIO CTOPOHY OT 3
B OosblIyI0 CTOPOHY OT 3

[lle6enr u3 mOpox KaMHSA
¢ IM3JKOH NOBEPXHOCTHIO
uanoMa (nuHabas, 6a3ajbT,
KBapUHTOBHHA NEeCYaHHK H

Ap.)
[Tecox ¢ raaakos, xopomo

OKaTAHHOR [OOBEDXHOCTLIO
(Tuna BoJbckoro

[Ipn u3MeHeHHH HOPMaJib-
HOR TIYCTOTH WEMEHTHOro
TeCTa Ha KaXJbhi mpo-
IEHT.

B 0OJbIIYIO CTOPOHY OT
28%

B MEHbIUYI0 CTOPOHY OT
28%

[Ipu H3MeHeHHH pacxoaa
HeMeHTa Ha Kaxjawe 10 xr
ceepx 350 kr/m?3

[IpoMHTHE tle0eHb
[IpOMBITHH necoK

36

yBEJIH- yMeHb-
YCHHE HHIEHHe
4—13 o
— 5—10
— 9—15
3;: 4; 5 _—
— 3; 4; 5
— 3
— 4
4 —
— 4
1 —
— 6
— 7

4 /M3 npH OpPOYHOCTH
KAMHA 800 Krc/cM?;
13 /Mm% — npu npouHoCTH
kamMua 400 krc/em?, Hasa

APYro#  MpOYHOCTH MO-
NpaBKH ONPEReJAIOTCH MO
HHTePNOJAIUH

Mensbune 3HaueHHst — NpA
cpelHeli OKaTaHHOCTH 3e-
peH; 60abmiHe — NMPH  XO-
pOLIO OKATAHHOM NOBEpX-
HOCTH 3epeH

3, 4 u 5 n npu cogepxa-
HHH NBIJK, HJI3a H INIHHB
COOTBETCTBEHHO A0 I, 3 H

5%



ITpodorxenue Taba 25

Pacxox BoZml, Ji/M?
Marepuan, pacXoR NEeMEHTa,

TeMrepaTypa GeTOHHOR cmecH | yBesau- |  yMeHb- JlononnuTe/bHEE yKa3aHHs
YyeHHEe IHEHRE

[Tpii  yBesuueHun coaep-| 1—2 — Il & npH COREepXKAHUH 4Ya-

KaHHA B leOGHe HJa, Nbi- CTHI, MEHbllIe é) MM, 2 1 —

i cBepx 1% w© gacTHI PH COHEPXKAHHH TOJIBKO

MeHblle 5 MM cBepx 5% HJa ¥ NBLJH

Ha  KaXJAbidi  MPOUEHT
CBepX HOPMHI

fipn yBeauueHHu copep- 2 — —_
XKAHUA B (eCKe HJa, NBJH
(HO He IJIMHB) Ha KaxX-
Autfi npouent csepx 3%

Ilpn Temnepatype OeTOH-
Ho#t cmecH, °C:

5 — O
i0 — 4 —
15 — 2
20 — —- ITan0H
25 3 —
30 7 — —
35 il _—
Tabauma 26
KoppeKTHPOBKa pacXofa BOJAn [TonpaBka
[lo nopode KpynHOro 3anoJiHHTEA +ABy
» BHAY KPYIHOro 3anoJIHHTE N —AB,
» MOAYJIO KPYIHOCTH NecKa +—AB,
» HOPMaJbHOH ryCTOTE LEMEHTHOr0 TecTa +AB,
» Pacxony LieMeHTa —+ABg
» COMepKAHHIO B LIeOHe NBJAH, HJAA ¥ KaMeHHOH -+AB,
MeJIOYH
» COAEPIKAHHIO B MMECKe HJa, NblJIH -1+-AB,
(HO He I'JIHHBI)
Hroro 2AB

YCTaHOBNEHHBIH PAacXOX HeMeHTAa CpaBHHBaeTCA ¢ TpeGOBaHHUAMH
TY, CHull u TOCT (cm. Ttaba. 11 u 12). Ecian oH oKa¥XeTcs MeHbLIe

MHHHMAJbHOr0, NPHHHMAaeT s nocaeaHuf; 60Jiblie MHHHMAAbLHOLO H MEHb-
lle MAKCHMaJbHOrO, NMPHHHMAETCA pacueTHBIi pacXoi lemeHTa; Ooablfe

MaKCHMaJIbHOrO — HeOOXOAHMO HCIOJIL30BaTh 60Jiee BHICOKYIO MapKYV le-
MEHTa;
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Puc. 7. Homorpamma aana onpepeneHdn KoaddulHeHTa 3an0JHeHHSR NycTOT H pa3-
ABHKKH 3eper mebGHs (rpasHd) pacTBOpoM () B 3aBECHMOCTH OT NYCTOTHOCTH
e€CK

necka M webns

r) abGoMOTHBHIH 00beM LEMEHTHOrO TecTa onpeAeaseTcss no ¢op-
MyJIe

Il

Vor=8B+— (10)

Tn
A) abcoMIOTHBIE 00beM 3amloJHHTe el onpelensercs Nno ¢opMyJe
Vs = 1000 — Vy 1 (11)

€) COOTHOUIeHHe MEXAY (pakuusaMU wWeOHA YCTAaHABAHBAETCA Ha
OCHOBe BBIGOpa HX cMecell, UMEIOUIHX HAHOQJBIIYIO O6beMHYIO Maccy H
HauMeHbIIyl0 NYCTOTHOCTh. Ilpu nABYXx ¢pakuusax me6usA, HanpuMep c
HK=40 MM, yKkasanHoe onpeje/ieHHe BHIIOJHAIOT CJERVIOLHM 06pasom.
CoCTaBJIsIoT TpH CMecH (1o macce): 1-a cMmech — 409% Meakoi u 60 /0
KpYynHOR cﬁpammn 2-a cmecb — 50% wmeaxoit u 50% KpynHo# ¢paknuu;
3-11 cMech — 60% menko#t u 40% KpynHo# ¢paxius.

Cocrasniennbie cMecH (pakuuid webHA TWATeNbHO NepeMeIHBAIOT 1
onpeaensior o6bLEMHYI0 MAcCy CMECH B DHIXJIOHACHIIAHHOM (CTaHAAPT-
HOM) COCTOSiHHH. 3a OCHOBY MPHHHMAIOT CMeCh ¢ HanGoJbliell O6beM-
HOH Maccofl. Ecnn o6beMHble MacChl cMecell OKaXyTCsi GJH3KHMH MeX Y

co0oif u Menkas ¢PpakUHs Ae(pULIHUTHA, TO NMPHHHMAETCH CMECh ¢ MeHb-
IITHM COAEPKAHHEM MEJKOH (pakiiuH,
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Ta6banuuxpa 27

CMmecH ¢ 60b-

x: O )
E [IpeResn- OnTémanbpHoe Eli?:;im mﬁ;[eﬁagggf}_
P Hast KPyri- Pasmepnl COACDpAK aHHEe ycpeiHeHHas! UM
S HOCTH bpakuudl, MM dpakuuu ofbeMHAs
o ® IeGHs, i B CMecH H{eGHs | HachHIIHAR Mac-
E% MM no macce, % ca CMHECH MEJ] - KDVII-
= g_ $parunh, Kr/A ko "ok
5—10 35 50 20
20 10—20 l 65 l L4 l 50 l 80
5—20 45 60 29
10 ! 20—40 l 55 l L,46 1 | 75
. —
5—40 55 70 37
70 l 40—70 ‘ 45 ‘ 1,52 ’ 30 | 63
5—70 55 70 | 65
120 70—120 | 45 I 1,54 30 | 35
( 5—10 18 23 12
40 10—20 26 1,47 40 12
20—40 ob 37 76
5—20 26 I 32 18
70 20—40 28 1,03 43 18
40—70 46 | 25 64
3
5—4() 32 40} 24
120 40—70 24 1,55 30 16
70—120 44 30 60
5—40 27 35 18
150 40—70 20 1,57 25 12
70—150 53 40 70
1
5—-10 12 16 9
s A N
40--*-_70 46 28 64
o—20 16 20 13
JEAE = A A
70—120 _4:4 30 60
5—20 14 17 11
150 20—40 12 1,58 18 7
40—70 20 25 12
70—150 54 40 70
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sc, 8. HoMorpamMa aaa onpeaeneHu q;q: B 3 m:
HOCTH ulebus, nyc'ro'ruoc'rn cxa n m 6 ( p )

gd’ﬂ
QM
n;

IIpa nByx ~— deThipex (pakuuAXx IeOHS onpeaeeHHe ONTHMAJbLHOrO
COOTHOILICHHSA MeXAY HHMH MOXHO ADHHHMATb nO TabJa. 27 HJH ycTaHas-
JHBaTh

BaTb ONBITHHIM TMyTEM;
XK) pacxop mebHs, Kr/M3, onpeaenasiercsi mo dbopMmyae

.+ 1000
I = YHac.m (12)
l + VHYG.H.I (a —— l)
3HadeHHe o yc'ranammaa . A8 OeTOHHMX cMecedf, YIJIOTHSIEMBX
BHOpalHe l?l ( o6hlu H py u ) no HOMoOrpaMme DHC. 7, a IJA TOH-
KOC T€HHBIX y oapM p OHCTPYKUHUH (H3 OJAACTHUHLIX H JIH-
THX CMeC ﬁ) HOMOT paume pH 8 HoMorpaMMH nocrpoenn aas Oe-

40,
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Puc. 9. IF'padbuxk gaa yrouHe-

HHA KoadodHNHeHTA (0 B 3aBH- 140l
CHMOCTH OT XEeCTKOCTH M noa-
BHXHOCTH GeronHoft cmecH 47
(Aa — H3MeHeHHe 3HAYECHHS 015
Q, VCTAHOBJIEHHOIO N0 MOHO- ’
rpaMmaM pHc. 7 H 8) 07
405

Puc. 10. I'padux aas yrogne- p
g: g X o;‘e"a"’?{éﬁ‘éﬁ'ﬁ“ ?n .: .‘]’,’e‘ 50 400 450 S00 550 600 650 700
350 kr/m* Getoma (o6Go3naue- U, nefm

HHe AQ — CM. DHC. 9)

TOHHBIX CMeCefl NJAACTHYHOCTBIO 2 CM, XKecTkocTthido 5 ¢ mo TOCT
10181—76), 15 ¢ (mo ympolieHHOMY citoco6y), 23 ¢ (M0 TexHHUECKOMY
BHCKO3HMETPY) OpH pacxojax uemerta a0 350 xr/m® Gerona. Ilpu nc-
0JIb30BAHHH TPaBHA 3HaUYeHHE O, YCTAHOBJEHHOE NO HOMOrpamMmawm,
yMeHbln1aeTcs Ha 0,04—0,05.

IIpu noaGope cocraBoB GeToHa C ApPyrofl OCafKOH KOHyca HJH Ke-
CTKOCTBIO H NpPH JAPYrHX pacxolax IieMeHTa 3HaueHHe O, BHadale ycTa-
HaBJHBAETCH 10 YKa3aHHHM HOMOTrpaMMaM, a 3aTeM YTOUHSeTCH B 3a-
BHCHMOCTH OT IIJTJACTHYHOCTH No rpaduky (puc. 9) u or pacxoma LeMeH-

Ta no rpaduky (puc. 10). B stom cayuae pacxon mebHs onpegnessiercs
no ¢opmyae

Yuac.m* 1000
U = 12
| + Vioyean [(® & Acg ¢ - Aay) —1] ' (122)
rae Ao x — YTOUHEHHE (L MO OCajKe KOHYCa:
A0y — YTOYHEHHe ¢ N0 PacXxoAy UeMeHTa:
3) pacxon necka Ha 1 m® GeToHa ompezmenseTcss no (GopMmyJe
lll
17=l'1000--(-'—' +B+'£')] Yo (13)
Yo Y
HJIH
1= (Vg — V) Yu; (13a)
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u) pacueTHas oObeMHas Macca GeTOHMHOH CMecH, Kr/M3, omnpepnens-
eTcs no dopMyae

Yoo =B+ U+1I+ 1. (14)

[Tpi TOYHOM ONpEREJEeHHH IJIOTHOCTH COCTaBAAKINHX (aKTHYeCKas
o6bemMHas Macca OeTOHHOH cMecH AOJIKHA OHThb paBHa HJH OJIH3KaA K
TeopeTHuecKol (pacueTHoi) oObemHOH Macce. omyckaeTcss OTKJIOHEHHE
+ 1%, npu 6OAbIIeM OTKJOHEHHHU cocCTaB OeTOHA YTOQUHSCTCH MO (PAKTH-
gecKofi o6 beMHOH Macce 6eTOHHOHN. CMeCH;

K) aGCoJIOTHHIE o0beM MaTepHaNoOB onpeaenserca no ¢gopmyJe

I7
Ve B I M (15)
Yo Yu Yur

B GeToHHBIX cMecsiX NAAaCTHYHOCTHIO OoJiee 1—2 CM NMPH TOUHOM OII-
pefe/IcHHH IJIOTHOCTH COCTaBJASIOUHX aBCOMQOTHHE 06BeM MaTepHa/IoB
nosxen pasHATbC 1000 i, BoaMoxHo orkaoHeHue B mpenenax 1% sa
CYeT BOBJCUEHHOI'O BO3AYXAa, KOTOpHIH OOBIYHO He YUYHTHIBaercd. B XKe-
cTKHX OETOHHBIX CMeCsiX 3a CYeT 3alleMJEHHOro BO3AyXa alCoJIOTHbIA
00beM MaTepHaJiOB B 3aBHCHMOCTH OT mokasareNs YA0GOYKJIaXLIBaeMo-
CTH KoJebJetcs B npepeaax 990—950 a.

Mpumep. Tpebyerca moaodpath COCTAB TAXKEAQro 6eToHd, K KOTOPO-
My He TIpeXbABAAETCA HHBIX TpeOOBaHHH, KpoMe npoudHocTH. Mapka Oe-
toHa 300, OK=6 cMm.

Xapaxkrepuctuka marepuasos. llemedr mnopraaHickuit Mapku 500,
akKTHBHOCTBIO 485 Rrc/em2; yu=3,1, AT LT =25%, muuepasoryyeckuii co-
CTaB — cpeaHeaiOMuHHAHTHRIH. Ilecok ropawii KBapuesbifl; yn=2,63,

Vaac n=1,47, Vuye.n=0,44, M?{p=2,l; COAepIKanue OPraHnyecKHX HApPH-

Mecel — B Mpejesax HOPMBI, TVIHHBI, NblaH, Hjaa — 3Y%. Hle6enr H3BecT-
HAKOBBIH, Ren=800 krc/cMm?, ym=2,695; Yrac.m=1,32, Viye.y=0,503,
KUl=5—20 MM (ozna ¢pakuus). Conepxadie TIVIHHBEI, NbIJAH, W13 ~—
295, KAMEHHOI MeJOYH (4acTHL, MeHee b MM) — 5.

[IpoussoacCTBeHHbIE YCJAOBHUA: CpeAHHH YypoBeHh NpPOH3BOACTBA
(Ce=13%), R0O3HpPOBKA COCTABJAIOIINX MO Macce, VILIOTHeHHe GeTOHHOM
cMecH BHOpHpOBaHHEM. YCJOBHS TBEpJAeHHS: OpomapuBaHHe c obecneye-
HHeM 70%-HO¥H nmpoydoCcTH. 3aJaHHAs NPQYHOCTh AOQJIXKHA ObiTbh NOJYyYe-
Ha B 28-CYTOUHOM BO3pacrTe.

Pacder coctaBa 6eToHa NPOH3BOAUTCA B ciaeAyiolleM nopsake. Ompe-
JeJiseM:

a) npeaBapHTeJbHOe BOJAOUEMECHTHOE OTHOIeHHe no dopmyae (7),
Tabn. 22 n 23.

0,55 485
300
0,95-0495

B/l = — 0,572

-+ 0,275-485

]
B = —=[,76.
ol 0,572 76

3Hadende A yrouMseM B 3aBHCHMOCTH OT KauecTBa NpUMeHAEMBIX

marepuanos u L{/B no pmc. 6. 3Hauenus mompasku XAA mpuseZeHb B
Tabn. 28.
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Tabauuma 28

B¥MR nonpaBkH BeaHur pa nonpapKH

HO OK r e 8 ’ " s ¢ ¥ e ¥ s ¢ 4 & @ AA]. ﬁ0’015
» M::p ’ » » « 4+ % 3 @ Mz -01015
> HFUT I TR S T T ¢ v 0 s AA& :8’83
» HK[H & ¢+ s 4 & € ¥ % & & AA4 __L
» u/B ¥ 4 . . ¢ a a 9 . ] . ' | . ﬁAﬁ .
> RH_E/Rﬁ » 9 . v . 9 . # q . . Mﬂ

SAA l —0,08

6) pacueTHOe BOAOLEMEHTHOEe OTHoileHHe no ¢gopMmyae (7a), tabu. 22
H 23:

(0,55 — 0,08) 485

B/l= = 0,51;

300
0,950, ),95

+ 0,5 (0,55 — 0,08) 485

1
U/B= 5 =1,9%;

B) npeABapHTENbHBIA pacxoh BoAb B; no puc. 5:

Pacxoa BoAabl YTOUHAETCA B 3aBHCHMOCTH OT KauyeCTBa NMPHMEHSEMBIX
mMatepuanoB (cM, Taba. 25) u csoxurcsa B Taba. 29.

Ta6bauma 29
Benyuua
Bua nonpaBKH NOTIP aBKH
[1o nopone xpynHoro 3amoJHuTens (M3BecTHHAKA) . . AB; +-4
[To Buay kpynHoro 3aponnutens (mebus) . . . . ABy | —
» Mn _2 l . & . * . . ’ . + . * * ] o ABg +7
» HFHT 25% . . . . e ¢« +« o w ABy | — 2
» COAepXKaHHK B mebHe TBIR ¥ HAI
(KaMeHHOH MeJiouH) . . : .+ ABs | 2

[lo comepxanuo B necke A3 ¥ BT (HO He I‘JIHHbI) ABg —

2AB -+1

r) NMpeABapUTENbHBEIA pacxon uneMenta no dopmyae (9)3

195 + 1
= 384
“ 0,51 %4



a) pobaBky BOABL HAa NOBLIMIEHHBIA PACXOA IleMEHTa B COOTBeTCTBHH
¢ Taba. 25;

384 — 350
10

JoGasanem 4 J, TaK KaK IpH YBEJHYECHHH BOAM HPH MOCTOAHHOM
B/l[=051 pacxol LeMEHTa BO3pacTaeT;
¢) OKOHuaTeJbHBIH pacxon BOALI N0 gopMmyJe (8):

B = 196 4 4 = 200 x;
) OKOHYATEeJNbHBIA pacxoj LemeHTa 1o ¢opmyae (3):

200
e, ke — —— 3|
=051 392 Kr/m3:;

3) afcoMOTHHHA o6beM UeMeHTHoro Tecta no ¢opmyse (10)¢

| = 3,4,

392
VII-T == 200+ '3 l"' — 326 JI/M'?;

]

H} a6co/iiOTHLIH 00beM 3anosHHTeael no dopmynae (l11):
Vg = 1000 — 326 = 674 n/m3.

[pu HKI=5—20 MM npunuMaerca ogHa dpakuusa;
K) pacxoa utebHa no gopmyne (12a):

1,32- 1000

= 1-4+0,803[(1,134+0,1240,02) —1]
_ 1320

= 140,503-0,27

rae oo=1,13 (o puc. 7);

A, «==0,12 (OK=6 cM no puc. 9);

Aoy =002 (L[=392 kr/m?® no puc. 10);
1) pacxopj necka no popmyne (13a):

1165
IT = (6?4 -—~—) 2,63 = 618 kr/m3;

— 1165 kr/m3,

2,65
M) 00BbeMHYIO MacCy GeToHHOH cMecH no cdopmyae ((4):
v6.c = 200 + 392 - 618 +- 1165 = 2375 kr/m3;

i) aGco/oTHLIA 00beM MaTepuaJdioB no popmydae (15):
Va = 200 + 126 + 235 + 439 = 1000 a/m3.

7. MOABOP COCTABA MEJIKO3EPHUCTOrO (NMECYAHOIO)
SETOHA

7.1, Pacyer cocraBa OetoHa no dopMmynaam # rpadpukaMm NIPOH3BO-
AXTCA B CjeayIouleM TOpsaKe:

a) BOAOUEMEHTHOe -OTHOUIeHHe AJs Tiecuanoro OeroHa ompeaensieTcs
no ¢popmyne (7). 3nayeHue A onpepensieTcs B 3aBUCHMOCTH OT YHCTOTHI
necka no vadua. 30.
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a) +44

06
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e e
7
1% % % f; Z 732 i.‘-.-
SWEEERNE
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4 +4A
HUT % 26 25 25 27 7 26 29 30 31 3233 F4HUTY%

'A- NERRNUR

ARDNEREERS

&) 225 25 275 30 325 35 375 4/B

0,04

4A

Puc. 11. Fpadng anaa yruanenns xosdpdpuuneHta A B 32aBHCHMOCTH OT HJAACTHUHO-
CTH H XeCTKOCTH OeTOHHOH# cmecH (a), MOAYAR KPYRHOCTH necka (6), HOpMAaabof
rYCTOTH HEMEHTHOIo TeCTa (8) H UEMEHTHO-BOAHOTO OTHOMERHA (2):

I, 11, 11l — onpepenenue WKeCcrkOCTH (CM. puc, 1)
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Tabnuma 30

3Hagepue 4 npH CONEPKAHHH B necKe [peLId, HM/Aa
U rauHEe, %, 0o
BeToH |

IMecyannii

Kosbdunnearsl K; 1 K; npuHuManTca no taba. 23.
Jlaunsie Ta6a. 30 ycraHoBseHn Ha mecke ¢ My, =3, memenre ¢

HIOT=27% npu L[/B<2,25 n xectkoctd: 5 ¢ —no I'OCT 10181--76;
15 ¢-=flo ﬁnpomenﬁomy cnocoby; 23 ¢ — N0 TeXHHYECKOMY BHCKOSH-
merpy. Ha hpakTuke npumeHsioTCs MeCKH pasHON KPYMHOCTH, MeCuaHo-
GeTonHbie CMeCH pa3HON MOABHIKHOCTH M JKECTKOCTH, MecuaHbifi 6eTOH
pa3HbsiX MAPOK YHPH pasauuubix 1[/B).

3uayéuus Kospduunenta A yrounsiorca no rpaduky puc. 11%, a no-
npaska EAA moacunTuiBaercs no Taba. 31.

Ta6bauna 31
ITokaszaTean Ajg oONpeAesIeHusg nonpapKH ITonpaBka
[To noaBUKHOCTH HJIH KeCTKOCTH cMech OK, JK =AA;
» MORyJI0 KpYiiHOCTH mecka M, +AA,
» HopManpuoh rycrore uementnoro tecra HI T +AAq
» HeMéHTHO-BOAHOMY oTHoweHHIO [[/B ~AAg
ZAA

Yrounenuoe B/L] ¢ yueTOM NMONPAaBKH yCTaHaABAUBaeTCH o dopmye
(7a);
6) pacxoa mnecka, kr/m3, onpesnensiercsa no dopmyJe

YHac.m Vﬂ'.ﬁ.c
[ = —tgacn786c 16
| Vaver (tge —1) (16)

rae og.r onpeaensiercs no puc. 12 (puc. 12 nocrpoen npu Il/B<C2,25;
HIUT =289, ; Mg, =1);
Vas . — ycranasanBaeTca no puc. 13;

B) abGcomoTHLIt 06beM mecka, A/M3, onpexeaserca no popMyne

IT
Vag=—": 17
n= (17)

416
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Puc. 12. Homorpamma aaa onpeaeneHHs Ko3dp@PunumeHTa 3ANOAHEHHA NyCTOT B
pa3lBHXKKH 3epeH NMecKa 1HEeMEHTHBIM TeCTOM (rxu ~) B 3aBHCHMOCTH OT NOABHXHO-

CTH (KeCTKOCTH) cmecH, [I/B, an Hr LT

JK, ¢: KpuBbie [ ~=3, 10, 15; 2 — 7, 20, 30; 3 — 10; 30, 45; 4 — 13, 40, 60: 5 — 17, b0,
75; 6 — 20, 60, 90 (}Kecmocm onpepesaiach TpeMaA cnocoﬁaMH cm. puc. 1)) OK, oMt
Kkpupble 7 —2; 8§ —6; 9— 14 H 10— 22

Puc., 13. Fpadug ans
onpeaeaeinsa abcomor-
noro ob6pema pecaa-
HobeToHHOM CMECH

(VH.O'. C) B 3aBHCHEMO-

CTH OT MEeCTKOCTH ©Oe-
TOHHOH CMecH

I, 11, 11l — onpexnene- -4 3 7 40 ¥ 17 ¥ X
HHE IKEeCTKOCTH (CM, -Jd ¥ X 0 MW WK
pHc, 1) ~ 5 15 R & &0 5 K w5 1w

r) o6bpeM BOBJIeUEHHOTO (3alleMJeHHOro) BO3AYyXa, J/MI, onpeie-
aseTcqa no dopmyae

VB = 1000 — VII.U.G;' (18)
&1



A) aGcoJiOTHHH 00beM LEMEHTHOro TecTa, J/M3, onpelenserca moO
dopmyne
Var = 1000 — (V, 1+ Vi); (19)

e) BHIXOA LEMEHTHOrO TeCTa H3 | Kr uemenrta OpH pacyeTHoMm B/
onpejensieTcs no popmyJe

, 1 B | B
VH'T=;:+T(_ﬂ§j+_E: (20)
X) pacxoa ueMeHTa, Kr/Mm?®, olpeneasiercs mo ¢popmyne
[ = l;f['T ; (21)
u.T
8) pacxop BoAH, J/M%, onpegeJserca mo hopMmyae
B=1].B/l: (22)

H) TeopeTHuYecKas o0beMHas Macca cMecH, Kr/M3, onpeaensierca o
dbopmyne
Yu.6.c = U + I 4- B; (23

K) YyTOuHeHHUe PACUeTHOro cocTaBa GeToHA.

Jasi yTOYHEHHA pacyeTHOro cocraBa NecuaHoro 6eTOHA 3aTBOpAer-
csl npoOHbIf 3aMec. EcnH KeCTKOCTh OKaXKeTCA 3aJaHHOH, TO 3TOT COCTAB
NpHHHMAETCS 3a OCHOBY. EC/H KeCTKOCTb OKaxXeTcs BHiLe TpebyeMoH,
TO A00aBJasIOT HeMeHT W Body (npH pacuerHoM B/Ll), a eciu MeHbuIe
33 1aHHOH — MeCOK,

[locae yTouHeHHst cocTaBa 0GeTOHa 110 XKEeCTKOCTH WJH NOABHXXHOCTH
cMecH TpoN3BOAHTCA yTOuHeHHe B/L, nns uvero sarBopsercss TPpH COCTA-
Ba 0OeroHa. OXHH COCTaB NpH pacueTHoM B/l u yTOYHeHHOM COCTaBe H
ABa AONOJHUTEJBHBIX NPpH B/L, oTanyalomeMca or ocHoBHoro "Ha =+=0,05.
[locae HcnbiTaHHA KYOHKOB NPUHHMAETCHd OKOHYATeJbHHE COCTAB Mecya-
Horo 6eTOHA, KOTOPbIA HMeeT 3aAaHHYI0 MPOYHOCTb HJIH NPEBLILUAIOUIYIO
ee Ha H5—109.

[Ipumep. Tpebyercs noaobpath COCTAaB MEJKO3EPHHCTOIO (MECYaHO-
ro) 6erona Mapku 300, xkecrkocthio: 7¢ — no ['OCT 10181—76, 20 ¢ —
10 ynpolleHHOMY ciiocoBy, 30 ¢ — HO TeXHHUECKOMY BHCKO3HMETPY.

apakrepucTura marepuasos. IlecokK: Yamac.n=1,46, vyz=2,6I,

Vaye.n=44, M, =1, conepxanue nuam u uaa 1%. Lemenr nopraaua-

ckufi mapku 500 (no nacrnopty), MHHepAJOTHYECKHH COCTaB CpPEAHEAJNIO-
muHaTubli, HET=28%, yq=3,1.
JlosuposKka — Mo Macce, ypoBeHp MNpouspoactBa pador cpexHuit
(Cu=13%), ycnoBus TBepAeHHA ~— NponapUBaHHe. ‘
Pacuer Beserca B ciepyioulen mnocienoBatesbHOCTH. Onpenensem:
a) npepsaputenabHoe B/ no ¢opmyae {(7):

0,52.500
Bfl=

= (0,565;
W + 0,5-0,52-500

]
B —
HiB= oog5 = 177,

rage A=052 (no taba 30); K;=0,95 u K;=0,95 (mo tabn. 23).
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Ytouusnem xosbduunedt A no rpacduky (cm. puc. 1l) u mo raba. 32
NOACYHTHIBaEM IonpaBKy ZAA.

Tabnuuwa 32
Besnyrna
Bua nonpaBKH [IOINpaBKH
HOMEP..-....-........AAI ——0,07
)h’(...-....'.........ﬁAg —["0,02
» HCOT . . . . . . « « « « .« . . .. O —0.01
SAA —0,008
6) pacuetrHoe B/L no ¢popmyne (7a):
0,92 — 0,06) 500 230
—— ,9 (0,52 —0,
0,95.0,95+0 ( 0,06) 500
]
B= —— = 1,96;
ol 0,51
B) pacxopn necka no ¢opmyae (16);
1,46-958

—— 1400 |
1 4+0,44(1 —1) KE/MC,s

rae oq..=1 (mo puc. 12, Toukn A, b, B);
Vn_ﬁ,¢=958 (HO PHC. 13, TOYKH A[, BI: Bl):
r) abconmoTHHA 06beM necka no popmyne (17):

1400
Vo == ——= == 536 1/m8:
=5 61 A

A) o0beM 3allleMJEHHOro Bo3Ayxa mno ¢opmyae (18);
VB = 1000 — 958 == 42 J]/M3;
e) abCoNOTHHA 00beM UeMEHTHOro Tecra mo ¢gopmyse (19);
Ve = 1000 — (536 - 42) = 422.a1/w%;

) BHIXOA lEeMeHTHoro Tectra M3 1 Kr uemexra no ¢opmyae (20);
’ 1

Vior= 5-3 -+ 0,51 =0,323 + 0,51 = 0,833 a/kr;
3) pacxoj uemeHTa no popmyne (21);
422
—— - —— 50 3.
0,833 — 0T KO/

M) pacxoj BOAH 1o ¢opmyne (22):
B = 507.0,51 = 2068 a/m8;
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K) TeopeTHuecKylo o0beMHYI0 Maccy OetoHa no dopmyae (23):
V6o = 207 -+ 1400 - 258 = 2165 &r/m3.

YToyHAeM pacyeTHHIl COCTAB MEJKO3epHHCTOro (mecianoro) GeToHa
Ha NpoOHBIX 3aTBOPEHUSAX.

Mamepuaau Pacxod mamepuanros Ha 10 4 bemona
HECOK . » " 4 » . » 2 . . . ¢ 14 Kr
I—IEMEHT » » » . » L * L . * . ' 5,07 }}
Boia . « o v + ¢ 4 ¢ ¢ « + .« 2,588 a1

[Ipo6Hoe 3aTBOpeHHe NOKA3aJ0, UTO (PaKTHYECKAd XKECTKOCTh IoJay-
gyadack 7 ¢ (mo FOCT 10181—76) n 30 ¢ (o TeXHHYeCKOMY BHCKO3H-
MeTpy), o6beMHas Macca 2,17 kr/a. CneaoBartenpHO, cocTaB OeToHa NO-
Ro6pan npaBHJbHO. ECJH XKeCTKOCTb HOJYYHTCA 3HAYHTEJLHO MEHbILe
sajaHHHOH, TO HobaBJisieTcA MeCOK, a ecan 6oJibiie, TO LEMEHT H BOAa
(npu B/L[=0,51). [locne nosyuyenus tpebyeMoil KeCTKOCTH onpeje/ser-
¢ oO'beMHass Macca H pacxold MaTepHalloBR HA 3aMmec,

Haa yrounennss B/I[ 3aTtBopsieM AONOJHHUTENBHQ e€llle ABa COCTaBa
npu B/L[=0,46 u B/L{=>56. [locme 3TOr0 Ha NMpPOOGHHIX 3aMecax YTOYHS-
I0TCA XECTKOCTb, OObeMHad Macca H pacxoj MartepuaaoB Ha 1 M3 6eTo-
Ha. 3aTeM jJeJsiaeM TPH 3aMeca, H3roTosiafeM 6eToHHbie KyGHKH M Ha OC-
HOBe MCIIBITAHHH YCTAHABJAMBAeM OKOHYaTeJbHBIH cocTaB OeToHa AJf mpo-
H3BOJACTBA, BCe HaHHBIe MO 3KCNEPHMEHTANbHOH IpOBEpPKE CBeJeHH B

Ta0Ja. 33.

Tabauuma 33
MaTepuanhl B XapaKTepHCTHKH NECYaHONo Cocras
6eToHa
2 1 | s

HeMeHT, KI 5,9 5,07 4,2
[Tecox, Kr 13,08 14 15,15
Boxa, n 2,72 2,58 2.35
JKeCTKOoCTh, ¢ 5/19/29 | 6/20/30 | 7/22/32
O6beMHast Macca, Kr/a 2,17 2,17 2,17
BoponeMeHTHOE OTHOLLEHHE 0,46 0,51 0,56
Ipounoctn, Kre/em? 350 332 300

[Tpumevanua: 1. C yueroM Koapduuuentos K; u K B popmy-
de (7) npoutoctb 6eToHa HoJaXkHa ObITE 330 kKrc/cm?. M3 Tabanuws BHjI-
HO, 4TO COCTaB 2 HMeeT 3aBLILIEHHYI0 MPOYHOCTh, a COCTaB 3 — 3aHU-
XeHHylo0. it npon3BOACTBa NPpHHHMAeM coeTas 1,

2. Xectkocth onpepenserca no I'OCT 10181—76, ynpolleHHOMY
cnocoQy H TeXHHUECKOMY BHCKO3UMETPY.

7.2. Pacyer cocTaBa 6eTOHa N0 yHpoUleHHOMY cnocoly! npou3sBo-
AUTCS B CJelyIOlleM NopsiKe.

a) NpoOYHOCTL Ha cxXatve H L{/B pas MeaxosepHucToro (mecyaHoro)

I CM, «HMHcTrpyxkuHio MO NPHTrOTOBAEHHIO MEJIKO3ePHHMCTHIX (necude
Hnx) 6eronoss, CH 488-76, M., Crpoliusnar, 1977.
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GeTona HA TMecKe CPeXHEro KAYeCTBAa, TBEPACIOUISrdD B eCTeCTBRHHBIX YyC-
JOBHAX C [pONApHUBAHUEM, ONpeAeNIOTCA 10 dopMyaaMm:

Rg = 0,4Ry (—;{—-0,43); (24)
Re
UiB= TS + 0,43; (24a)

6) Koaum4ecTBO MarTepuasnoB Ha 1 M? cMecu onpepensierca mo ¢op-
MYJIaM;

Yr.6.0
I = . 25
n -0, 8 )

] 4~ -

Y
17=H—"I";': (26)

Oy
Hy = I s (27)
B=y-, (28)

i

rae L, IT, Tu ¥ B — pacXoAH IEMEHTa, Necka, MHHepanbuol no6asku
H BOJB, Kr/m3;

, Al
4, ', 0,,, 61 — TO Xe, B NPOOGHBIX 3aMecax;

Vn.6.c — OObeMHAST Macca MeJKO3EepHHCTON OeTOHHOH cMecH.

B) TpeGOBaHUS IO MOABHUKHOCTH WJIH XKECTKOCTH CMeCH, HPOUHOCTH,
BONOHENPOMHHAEMOCTH H MOPO3OCTOHKOCTH MeJKo3epHHCTOro OeToHA
ONpeAe/ISIIOTCH NPOEKTOM H NPOBEpAIOTCS Ha ONBITHHIX 3aMecax H INpH
HCNHTaH#uu 00paslUoB.

[Ipumep. Tpebyerca mnomobpatbe COCTAB MEJKO3EPHHCTOro OerToHa
mMapka M 200 ecTecTBEHHOI'0O TBepAEHHS HAa MNOPTIAHALEMEHTE MapKH
M 400 (ecnn u3pecTHa aKTHBHOCTb LEMEHTA, B pacdeT BBOJLAT €e) H Iec-
Ke cpelHel KPYNHOCTH ¢ HacHUHOH obObeMHo#t Maccosr 1500 xr/cmd. Tlo-
nsaKHOCTL cMecH 5 ¢ (nmo I'OCT 10181—76). Pacuer cocrasa 6eToHA
NPOH3BOAUTCH B CJjeAyiloHle# nocneloBaTesbHOCTH. OnpeessieM:

a) tpebyemoe L[/B no dopmyae (24a):

200
Bz ~———— 40,43 = 1,68 (B/[ = 0,6):
[/ 0. 4.400 -+ 0,43 68 (B/L] 6)

0) KOoJHuecTBO MaTepAasoB Ha npoOHLIA 3aMec obbeMoM 7 J, npH-
HUMAA OcpeadeHHb pacxon Boauw 220 a/m® u pacxop necka 1 m3/m3;

. 290.7
[’ = B'"«l]/B=1,54+1,68 = 2,59 kr:
, 1.1500.7
=0 = 10,5 kr.

[oroBuM mnepebifi HPoO6HHIA 3aMec H ONpefesseM KECTKOCTh CMecCH.
Ouna nonyuena 3HauHTeNbHO DoJbllei.

Beoxum poGaBky uemenrta H BoAn 0o 0,1 or ux cojepxaHHA B
npobHOM 3aMece A0 AOCTHXKeHHA 3afaHHo# kectkocTH 5 c¢. [lorpebosa-
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Joch BBecTH OAHY no6aBKy. ColepiKaHne MaTepHaJOB B OTKOPPEKTHPO-
BaHHOM NpOOHOM 3aMece:

b’ = 1,540,154 == 1,69 &r:
n’ = 2,56 -+ 0,259 == 2,85 kr:
n’ = 10,5 kr,

CoctaB BeTounod cmecu no mMacce I{: I[1: B=1:3,7:0,6;

B) o6beMHYI0 MacCy (Yu.6.c) B MepHOM UHJHHApe o6beMom 1 J,
)KeCTKO 3aKpelljieHHOM Ha BUOPOCTOJIe, H YIJIOTHAEM €e d C.

O6beMHast Macca NOJYUHIACh Yu.6.c =2200 Xr/m3;

) pacxoj MaTepHaJoB, Kr/M3, cMecu:

92200
] P ——'} | §

10,54-1,69
j e ——
T 2,85

10,5
= 41 — e 6
Il 72,85 1536:

1
B = 417 LA = 248,
2,85

[0OTOBHM KOHTpOJIbHBIE 00pasubi-KyOHl, KOTOpHE HCNLITHIBAEM IMOCJ]e
nponapuBaHUA HJHM B Bo3pacTe 28 CYyT HOPMAJNbLHOTO TBEPAEHHA B COOT-
peTcTBHH ¢ TpebGoBaHusMu 'OCT 10180—74.

[Tpounocts o6GpasuoB nosxHA ouenuBatbes o FOCT 13105—77 w
COOTBETCTBOBATh 3aJaHHON MapkKe.

Ecau npounocTh 0eTOHA nogayuujach 6oJibile HJAH MEeHbule 33aJaHHOH,
NpOBOAHTCA KOppeKTHpOBKa coctaBa L[/B mnoao6HO H3JMOXKEHHOMY B
pa3i. 8 HacToawero PykosoacTaa.

[Tpn Heo6XOAHUMOCTH HMeTh BOJOHENPOHHULAEMbiA, MOPO30CTOHKHE
HIH KOPPO3HOHHO-CTOAKHH O€TOH HEOOXOAHMO COGJIOAATh PEeKOMEHAALHH
no BHOOPY BSXKYLIEro H NPOBOZHTL HCHHITAHHUSA OOpPA3I0B MEJKO3EpHH-
croro 6eToHa Ha 5TH BO3AEHCTBHA.

JJ8 CHHXKeHHSI pacxoja iieMeHTa B MeJKO3e@DHHCTOM OeToHe HH3-
KHX MAapoOK cJjelyeT NMPHMEHATb MHHepaJbHble A006aBKH (MOJMOTHHA rpa-
HYJHPOBAHHLIA UINAK, 30JY-YHOC TeIJIOBBIX 3JEKTPOCTAHUHA H Ap.), a B
f6eToHe BHICOKHX MAapOK — njacTuduuupyiolide H BO3AYXOBOBJEKAIollHe
1006aBKH, KOTOpHE, KpOMe TOro, MOBHINAIOT MOPO30CTOHKOCTD MeJKO3ep-
HHCTOTO GeTOHa.

8. SKCIIEPUMEHTAJIbHAA [MPOBEPKA
#H# KOPPEKTHPOBAHHE PACYETHOIO COCTABA BETOHA,
ONPEAEJEHHE NNPOU3IBOACTBEHHOIO COCTABA BETOHA
(C YYETOM BJAXHOCTH 3ANOJIHHTEJNER) _
H PACYET MATEPHAIJIOB HA 3AMEC BETOHOCMECHTEMNA

OBLUHUE TIPHHLIMIIBI KOPPEKTHPOBKU PACHETHOIO
COCTABA

8.1. CoctaB 6eTOHA, pacCYMTaHHHIA N0 JIOGOMY M3 TPeX METOAOB,
H3J0XKEHHHX B pa3h. 3, 4 ¥ 5, npoBepsAercs ¥ NpH HEOOXOAHMOCTH KOp-
PEKTHPYETCA NO NOABHXKHOCTH, KOJHYECTBY MeCKa M TpebyeMoH mpod-
HOCTH NMYTEM H3rOTOBJIEHHS ONKITHHIX 3aMECOB H MOCJCRYIOHIEro HCIH-
raHus o06pa3uoB OeTOHa,
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KoppekTHpoBaHHe NOABHKHOCTH CMeCH MOXHO MPOU3BOAUTL ABYMHA
criocobamu.

8.2. HMaroroBasior nepBhifi 3amMec MO pacCUHTAHHOMY cocTaBy O0b-
eMoM 10 1 uam Gojiee B 3aBHCHMOCTH OT KPYNHOCTH 3anoJIHHTENA H
OnpeAensiioT NOABHXKHOCTh CMECH N0 OCallKe KOHYCa HJIH €e KeCTKOCTb
no FOCT 10181—76, a Takxke oO6beMHYI0 Maccy GeToHa nocie ee yiI-
JIOTHeHUN B (dopMe AJas KOHTPOJbHOro obpasua. Ecan [00QBHKHOCTh
CMeCH MNOJy4HJachb MeHee TpeOyeMofl, TO B ONLITHHH 3amec A00aB/if-
orca 5—10Y% memeHTa ¥ BOABI ¢ COOMIOAEHHEM MPHHATONC COOTHOILE-
uusa B/L{. Ecaun noasuxHOCTh Nogayuugaack Gojiee TpebGyemoit, To B 3a-
Mec aob6aBasieTcs necok n mebeHb — 5—10% OT pacyeTHOro B IPHHATOM
cooTHoIieHHH, IlyTem HECKOJIBKMX DONBTQK JAO6GHBaWTCH TpebGyeMmodn
NOABUKHOCTH CMecH, IOCJie Yero pacueTHblifi cocrtaB 6GeToHAa NepeCcUHThHI-
BAaeTCAs H JeJlaeTcs HOBHH 3aMec IJs H3roToBJeHHa 3, 6 HAH 9 KOHT-
pOAbHLIX  00pa3uoB.

8.3. 3agauy MOXHO pewliHTh M Mo rpapuky puc. 5. Hanpumep,
npoGubii 3amec Ha mie6He 5—80 MM H ¢ pacxoaom Boaw 150 a/m® no-
Ka3zan ocaiaky KoHyca 0,5 cm BMecto Tpefyemux 2 cM (Touka B Ha
puc. 9). [Ins nonydeHus rpebGyeMod NOABHUKHOCTH YTOUHSIIOT PACXOA BO-
Al Ha 1 Mm% 6eroHa. Ha rpadHx HaAHOCSAT TOYKY, OTBEHAIOIYIO PacXxony
Boan 150 1n u ocapgke koxyca 0,5 cm (Touka X). M3 touxn A nposo-
JIAT KPHBYIO, NMoao0HYI0 KPHBbLIM, HaHeceHHbIM Ha rpadHk, A0 nepece-
YeHHS] ¢ OpAMHATON, COOTBETCTBYfOUIeA ocajgke KoHyca 2 ¢M (Touka b).
3 1oukn b npoBOASAT rOPH3OHTAJBHYIO JHHHIO H OIpefesfIOT YTOYHEH-
H#t pacxoa Boao — 160 n (Trouka ['). Ecam HeoO6x0auM0O yMEHbUIHTH
MOABHXKHOCTL cMecH, Hanpumep 3,5 ¢M (touka M), T0 Ha rpajuke npo-
BOAUTCA JIMHHA Ha yMeHblieHHe BOAb 3arBopeHHs (Touka E) g0
140 n/m3, Jlanee cocraB mepecudTHBAeTCS H H3rOTOBJSIETCS HOBHH 3a-
MeC AJA OPOBEPKH MNOABHXXHOCTH CMECH Y H3TOTOBJIEHHS KOHTPOJIBHHIX
00pa3uos.

KoppekTupoBaHune COAEpXKAHHS necKa H WeOHs npH Heo6XOAMMOCTH
NPOHU3BOAUTCA NMOCJE YTOYHEHHA NMOABHIKHOCTH CMECH.

8.4. Ha ocHOBe OTKOppPEeKTHPOBAHHOroO cocTaBa O6eToHa TOTOBAT
TpH 3ameca: | — u3 OGeTOHHOA CMecH CTPOro pacCYHTAHHOTO COCTAaBA;
2 1 3—H3 cMecH C coxeplKaHUeM INecKa MeHee HJau 6oJiee pacyeTHOroO
npubausurenpHo Ha B0 Kr H ¢ OAHOBpEeMEHHBM yBeJIHUEHHEM HJIH YMeHb-
HIEHHEM COAepXaHHs HIeOHs Ha TO XKe KOJHYeCTBO.

8.5. MOXKHO MOCTYNaTh HHAaYe: PacCUUTHIBas HOBHH COCTaB, BeJH-
YHHY @ B KOHTDPOJIbHRIX 3amecsaX npuHuMath Ha 0,1 Goablie HAH MeHb-
uie. Jlasiee NPHroTOBASAIOT HOBbIe 3aMeChl, H3MEPAIOT NMOABHXKHOCTb HJH
KECTKOCTb NOJYYeHHBIX CMeceH W NPHHUMAIOT TOT COCTaB, yaoboyKna-
ABBAEMOCTb KOTOpPOro Jyuule (ecC/JH OHa He CJHINKOM OTJAHYAeTCs OT
3aaaHHOM). Ecam noxaszatesu yaoO6OYKJAaABIBAEMOCTH OKaXKYyTcs OJH3KH
MeXAy CO00M, BRIOUpAOT COCTAB C MEHBUIHM COAepKAHHEM NecKa, Kak
apaBH/0, oO6ecneunBaiolvii O6osiee BHICOKYIO NpouHOCTh OGeroHa., Ecau
y1000yKJIaAHBaeMOCTh ONTHMAJbHOrO COCTaBa  MNOCJAEe KOPPEKTHDOBKH
OyAaer 3HAYHTENBHO OT/JAUYATHLCA OT 3a[aHHOH, COCTaB BHOBb NEPECUHTHI-
BalOT, YBEeJUYUB HJM YMEHBUIHB COAEpPKaHHe HEMEHTHOr'O Tecra, M 3a-
TeM ONATb TIPOBEPSIOT.

KOPPEKTHPOBAHHWUE BOAOLUEMEHTHOI'O OTHOLUIEHUA

8.6. Korga coctaB OTKOPpPEKTHPOBAH MPOOHBIMH 3aTBOPEHHAMH H
AOCTHTHYTH TpebyeMble NOABHKHOCTL M ONTHMAJbHOE KOJHYECTBO [ec-
Ka B OETOHHOHM CMecH, MPUCTYNAIOT K MNpOBepKe MPOYHOCTH OeToHa 1Ho-
AO06paHHOr0 COCTaBa.
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8.7. I'otoBAT 00pa3HBI-KyOHW H3 OTKOPPEKTHPOBAHHOTO COCTaBa H
ORHOBPEMEHHO M3 JABYX MapaJfieijbHblX, B KoTopblX B/Ll npunnmaerca
6osbiuee u Menbllee Ha 0,05, Benuuuny B/L] u3MeHAIOT, yMeHbluas HWJIH
yBeJHYHBAs pPacxoj LeMeHTa, M KaxkKAhli pa3 KOMIOGHCHPYIOT 3To 06-
paTHHIM HM3MEHEHHeM pacxojaa IecKa, COxpaHAsa o0beMH pacTBopa o
meGHA  HEH3MeHHBIMH. D3aHMHYI0 KOMIIEHCAIlHI0O OOBLEMOB MNecka u
neMeHTa NpeAnouTHTeNbHee MPOU3BOAHTL MO UX a0CONIOTHHIM 0o0beMaMm,
a He 1o Macce, Ha xaxXAbd CPOK UCHBLITAHHA TOTOBSIT HE MEHee Tpex
o6pasuoB. YKjaalka H yOJOTHeHHEe 06pasioB NOJXKHE COOTBETCTBOBATD
rpebosanuam T'OCT 10180—74.

8.8. Ofpa3unl B TeueHHe | CyT XpaHAT B PopMax B NOMELIEHUH C
Temnepatypoit or 16 mo 20°C, a 3atem 0cBoGOXAalOT H3 GoOpM H J0
MOMEHTA HCOBITAHHA XPaHAT BO BJAXHOH cpeje B CleHHaJbHOH Kame-
peé HJH B NIEepHOAHYECKH YBJIAXXKHAEMOM IIeCKe, ONHJKaX H T. O.

8.9. Ilepex ucnbiTaHueM oO0pasubl TIHATENbHO OCMAaTPHBAIOT, H3Me-
PAIOT rpaHd (€ TOYHOCTBIO A0 1 MM), B3BewusBalwT, HMcneiTaB OGeTOHHLIE
o0pasubl B CPOKH, COOTBETCTBYWOUIHE NPOEKTY, KOPPEKTHPYIOT BEJHUHHY
B/Il no pesysnbraTaM KOHTPOJIbHHIX HCHHITAHHK H B KaueCcTBe OKOHYA-
TEJbHOTO MNPHHHUMAIOT COCTaB, NPOYHOCTbL KOTOPOrO OTBeyaeT 3aRaHHOH,
¢ OTKJiOHeHHeM He Oonee -+5—89.

8.10. Ecan Her BpeMeHH OXuIaTh 28 cyT AJA HOJYYEHHS NPOYHO-
€TH KOHTPOJibHEI% 00pasuoB, o0pasikl HCOLITHBAIOT 4epe3 3 H 7 CyT
BHAEPXKHBAHHA HJIH  uepe3 4 4 [ocje NponapUBaHUd MO YCTEHOBJICH-
HOMY pexumy. B 3TOoM cayyae coctap 6eToHa BLIGHPAIOT Ha OCHOBe
HMMEIOLIMXCA AAHHRX MO HapaCTadHIO OPOYHOCTH OeTOHA Ha LAaHHOM Ille-
MeHTe ¥ 3alOJHHTENsIX [0 BPEMEeHH.

[IpriMmepel KOpPEKTHPOBKH pPAaCUETHOro coctaBa OeToHa.

KoppexrupoBaute cocraBa O6eTOHA HJJIOCTPHUPYETCS Ha pPacyeTHOM
cOCTaBe, NPHUBEICHHOM B NpHMepe pasaena 6 Hacrosaulero PykoBojacrsa.

YTOUHEHHE IIOABHU>XHOCTH CMECH

3arpopsercad O6etoH B ob6weMe 10 & npu B/L=0,51. [lns 3ameca
orpemiBaetrcs: =392 kr, B=2 xr; IT=6,18 kr; I[=11,60 Kr.
[Tpo6Hoe 3aTBOpeHHE MOKA3aJI0, 9TO OCAJAKa KOHYCa O0Ka3ajach 5 BMe-
cro 6 cMm. Ilo puc. 5 yrounsercsa pacxox Boan. M3 Touxu, cooTBeTcT-
pywittefi OK=>5 cM, nIpoBOAUTCA BepTHKAJbHas, a8 U3 TOYKH, COOTBETCT-
pyomeit B==200 a1, — ropH3oHTa/bHas JHHUH RO HX mepecededns. M3
TOUKH TMepecedyeHHs NPOBOAUTCA KpuBas, mnoxobuas KpuUBHIM pHC, 5, IO
epeceyeHusl ¢ BepTHKaJbHON JuHuell, coorBercTBylomest OK=6 cM, H
1O TOUKE IepecedeHHs onpeletsaeTcs pacxox Boan. Ox okasancsg paB-
HAM  B=204 na/m3

VTounsercs KOJHYECTBO MaTepHasoB Ha | M® 6eTOHa, HOMHHAJb-
Hul cocTaB GeToHa ¥ TeopeTHuecKas of6beMHas Macca CMecCH:

a) pacxoj ILeMeHTa 1o ¢popMyae (3):

204
[] = —— = 400 Kr/m3;

0,51
6) a6comoTHbI o6beM LeMeHTHoro Tecta no ¢dopmyse (10):
400

B) aGcoawoTunifi o6beM 3anonamute’eii no ¢gopmysae (11):
Vg = 1000 — 333 == 667 1/m3;
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r) pacxon mebus 1o dopmyne (12):
I = 1165 kr/m?, umu 439 n (ocrasncs 6e3 H3IMEHEHHN)!
n) pacxon necka no ¢popmyae (13a):
IT = (667 — 439) 2,63 == 600 xr/m3;
¢) HOMHHAaJbHHI cocTaB 0eToHA
H:H:I:B = 400:600:1165:204 = 1:1,5:2,9:0,51;
K) TeoperHdeckas oObemHasm Macca Gerona 2369 Kr/md.

YTOUHEHHME PACXOHOA TIECKA

Pacxon mecka, onpeAeNeHHHH MO H3J0XeHHOH MeTOAHKEe, sBJISCTCH
onTuMasbHEIM, OfHAaKO 1Py HEOOXOAHUMOCTH MOXHO HNDPOH3BECTH 3Ty
MpeBEpPKY. 3aTBOpdAeM TPd COCTaBa; OCHOBHOW | H ABa HOMOJHHTEJbHUBLIX
2 H 3 ¢ pacxoaoM mnecka, OOAbuIHM H MeHbiiuM Ha D50 xr/mM® (Tak Kak
pasHulla B MJOTHOCTH fecKa H uHieOHf He3HauyHuTeJbHa) ¢ COOTBETCT-
BYIOIIHM H3MeHeHHeM Ha d0 Kr KoJHuecTBa luebust. [IpobHble 3aTBOpE-
HUA MOKA3aJiH, YTO OCajJka KOHyca (HJHM MKECTKOCTh) OCHOBHOI'O COCTA-
Ba COOTBeTCTByeT TpeOyeMOH HJAM IIPeBBIIAET OCAAKY, UJIH MeHee xKe-
CTKOCTH JABYX CMeXHBIX cocraBoB. [losToMy cocraB 1 ocraercs mana
nociaenyiouieff NpoBepKH Ha TNPOUYHOCTL OeToHa.

YTOUHEHHUE BOOOLEMEHTHOI'O OTHOLIEHHA

3aTBopsieM Tpu TPOGHHIX cocraBa: ocHoBHOM | mpu B/L[=051 wu
ABa jpomoJHuTeAbHuXx 4 u 5 npu B/U=0,46 n 0,56, Tlocre ucnutTanusn
KyDHKOB B Bo3pacre 28 cyt (njad B Apyrue CpokKH) onpeReasior ¢pakTi-

YeCKyI0 NpodHocTh Gerona (taba. 34).
Ta6bnuma 34

¥ TouHeHHe pacxoja Y1ouuenne B/I]
1ecKa

Marepuvanst B Xapaxrepswerwxgw |
GeToHa CacTaB

I | 3 | 4 | | 5
IHemenr, xr 4 4 4 4,44 4 3,64
[Tecok, xr 5,5 6 6,5 5,63 6 6,3
[HeGeus, kI 12,15 111,65 | 11,15 | 11,65 | 11,65 11,65
Boaa, a 2,04 | 2,041 2,04 2,04 2,04 | 2,04
B/ 0,511 0,511 0,611 0,46 | 0,51 { 0,56
Ocagka KoHyCA, CM D 6 5 6

JKectkocTs |, © 12 9 11
[IpoynocTs OGeToHa Ha| — —
cKaTHe, Kre/cm?

! TIo TeXHHUECKOMY BHCKO3HMETPY.

[ITpumeuanue. Ilo pesysbraTam McHbITaHHA 6eTOHA AN MPOU3-
BOJACTBA NpUHUMAaeM cocTtas I.
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[NPOU3BOACTBEHHBINN COCTAB BETOHA
MU PACHET KOJIMUECTBA
MATEPHAJIOB HA 3AMEC BETOHOCMECUTEJII

8.11. JlabopaTopHuili noabop cocraBa 6eTOHa NPOHU3BOAAT OOCHYHO
Ha cyxux Marepnasax. Cocras GeToHa, moaoOpaHHBIi TakdMm ob6pasowm,
NPHHATO Ha3HBaTh HOMHHAJbHHM, B npOH3BOJACTBEHHHIX YCJOBHAX INpH-
MeHsieMbie MaTepHaJH OOblYHO OHBBAlOT BJAXKHBIMH, MO3TOMY HOMHHAJb-
HWH coctaB GeToHa HeOOXOAMMO IMepecydTaTb, YYHUTHIBAs BJary, copep-
XKallylocs B 3aMOJHUTENAX, H KOPPEKTHPYS KOJHYECTBO BOAB H 3anoJ-
HuTeJieH, BBOJAHMbLIX B 3aMec.

[TopsaaoK TAaKOH KOPPEKTHPOBKH MOKAa3aH Ha KOHKPETHOM INpHMeEpe.

a) HonyctuM, uto B Jabopatophn norolpaH cectas 6eTOHa, npHBe-

NEHHBIH HHXKe.

LHeMEHT . . <« v o v v o o o « 336 kr/m?
HleGertb . . + + + « o & + + » » 1332 »
[Tecok . . .« « o« ¢ + ¢« & o+ + a 636 »
BOAa . . « + v v e e v e e e 150 a/m3
CymMapHas Macca Mmartepuajos . . . 2454 kr
Homunanpumit cocras 1:1,89:3,97

npu B/L[=0,47

6) JonycrHM, YTO B NPOH3BOACTBEHHBHIX YCJAOBHAX LieGeHb HMeer
BAaXKHOCTh 1% no Macce H mecok — 49%. Torma Ha 1 m? GetoHa HeoO-
XOOHMMO B3ATh BJaxHoro mebas 1332-1,01==1345 kr # BJaXHOro
necka 636:1,04=661 Kr.

B sToM KoJu4ecTBe 3amOJHHTeNeR OyhaeT colepxKatbes BOAH 1332
%0,014+636:0,04=38 n. Ha 310 KOJHuecTBO chenyer y6aBHTh 00beM
BOAbl, YKa3aHHbIH B HOMHHAJbHOM COCTaBe.

OTKOppeKTHPOBAaHHKHM NPOH3BOACTBEHHBINI cocraB OeToHa Ha BJaaX-

NhLIX 3anoJHHTeNsX Oyaer CAeqyIOUIHM;

HeMeHT . . . . v v o + o o o o 336 Kr
Mebenp . . . . « « + « « &« o« o 1345 »
[Tlecok . . .+ « « « v v « « o 661 »
Boga. . . . . ¢« v « ¢« .+ 112
CyMmMapHast Macca marepuangos . . . 2454 kr
[IpoussoxcreBenublit cocras 11,97 :4

npu B/I[=0,47

B} Tak kak o6beM 6GeTOHOCMECHTeJs uYalle BCEro TaKOB, YTO BHIXON
roToBoi 6eTOHHOI cMeCH He paBeH | M3, TO AaA COCTaBjIeHHA HO3HPOBKH
MaTEpHAJOB Ha OJHMH 3aMeC Heo0XOAHMO cocTaB 0eroHa, PACCUMTAHHBIH
Ha 1 M3 6eToHa, mepecYUTaTh B COOTBETCTBHH ¢ E€MKOCTBHIO 6eTOHOCMECH-
rensl. B HOBBHIX MoJessix GeTOHOCMecHTeJieH eMKOCTbh HX OapafaHa yka-
3bIBAETCH B JUTPaX roToBoro szaMeca 6eronHolt cMecH (Viam), Hanpnmep
330, 800, 1600 a. B crapux MoIensix eMKoOcTh OeTOHOCMecHTeJell YKa-
3pIBasach 10 CyMMapHoOMy 00beMy 3arpyskH CYXHX KOMIOHEHTOB 0eTo-
Ha — 3anoJHureNei M ueMeHta (Vy), wnanpumep 250, 500, 1200 u
1 2400 .

[Ipy mHcroab30BaHHH HOBBIX MOgeseit OeTOHOCMecHTeJeH AaJda Co-
CTaBJeHHA JO03UDPOBKH Ha 3aMec HeOOXOMHMO KOJHUYECTBO KaXKAOro KOM-
MOHEHTa H3 INPOH3BOACTBEHHOrO COCTAaBa NepecuuTaTh MO (QOpMYJaM:

, Vaam. , Viam
W=U—000 ¢ YW=U~00 "5
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[TpH Hcrosb30BaHHH CTapHX Moaesell GeTOHOCMECHTENER CaeAyeT
onpeAe/iHTb O NPOHM3BOJACTBEHHOMY COCTABY CYMMAapHHi HachinHo

00beM BCeX CyXHX KOMMOHeHTOB GeToHa (2 Vcyx) B JMTPaxX u onpefe-
JHTh COOTHOUICHHE
Vi Vu

N=omr= .
ZVeyx Vgt Vg + Vg

3areM Maccy KaXa0ro KOMIOHEHTa Haf0 YMHOXHTL Ha (OJy4eHHbA
KO3QDHUHEHT 1) ¥ ONpeAe/]HT: TEM CaMbiM NPOH3BOACTBEHHYIO A03M-
POBKY.

Hans Hawero npumepa B cayuae ob6bema GapaBaHa GeTOHOCMecCHTe-
as HOBOH MoJenan 330 a1 (Mo BHXOALY) ClelyeT MacCy KaXmoro KOMMO-

HEeHTa MNpOH3BOJACTBEHHOro cocraBa OeToHa yMHOXHTb Ha 0,33. [oay-
YHM JO3HPOBKY Ha 3aMec:

U= 111«r; Ill=443kr; Il =218kr: B = 37.

Bceero 810 kr.

[Tpn o6neme Gapabana OeroHocMmecHTesas cTapoit Moaeau 500 n

(o 3arpyske) onpeaeiseM CYMMAapPHBIA HachiDHOH oOBbeM CYXHX Ma-
TEpHAJOB B HallleM HOMHHAJbLHOM COCTaBe:

L , 4 17
ZVeoyx = L1 + l,5+ lil.56----30(:7—}-890—[—‘*-108.--- 1600 41,
[Ipu atom 500
— =0,3l2.
= 1600

YMHOXKaA MacCcy KaxKAOro KOMIOHEHTa MPOH3BOACTBEHHOIO COCTa-
Ba Ha Ko3pduunent nN==0,312, noayuyum HO3HPOBKY Ha3 3aMecC:

[[] =105Kr;: I —=419kr; [] =2006kr; B =35n.

Bcero 765 kr.,

Pacxox MaTepHaaoB Ha 3aMeC MOXKHO ONpelesHTh MO KO3pPHUKEH Y
BHiX0Za GeroHa. B 3ToM cJiydae BHauaJe onpexeasierca xosd@PuuHenr
BLIXOZa OeTOHA IPH CYXHX 3aMOJIHUTEJIIX, a 3aTeM pacXox MaTepHaJOB
Ha 3aMeC C y4eTOM BJIaXXHOCTH 3aNOJHHTENEH HCXOXA U3 MPOH3BOA-
CTBEHHOrO cocrtaBa OeToHa.

KoadppuuneHt BHXomaa OeToHAa R, ycTaHaBauBaeTcs aas Jnabopa-
TOPHOro COCTaBa Nno popmyJe

1000 1000

I ~ 33 636 1332
4w m 5% 6% 13
Ynac.n YHac.m  Yuac.is 1,1 1,56 1,5

k3=

= (,0293.

3uasa kg, onpenenserca obvem OeroHa oaHoro 3ameca. llpu emko-
ctd OeroHocMecHTenss 900 n oH Oyxer pasex: 0,500:0,620=0,312 3
YMHOMXKasfg Maccy KaxXXAOro KOMIIOHEHTa NpPOH3BOACTBEHHOrO COCTaBa Ha

o6beM 6eTOHA OJHOrO 3ameca, MOJAYYHM JAO3IHPOBKY MaTepHasa Ha 3a-
mMec 6eTOHOCMEeCHTeNs

[l =2336:0312 =105 kr; IT =661 0,312 = 206 xr;
Il = 13450312 =419 kr; B=112. 0,312 = 35 a.
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9. INMTAHUPOBAHHE 3KCNEPHUMEHTOB
H BblbOP COCTABA BETOHOB
C NPHMEHEHHUEM
MATEMATUKO-CTATHCTHYECKHUX METO0B

9.1. [lranupoBaHHe 3KCIEDHMEHTOB M BHISOP COCTaBa OGETOHOB  C
NpUMEHEHHEM  MAaTeMAaTHKO-CTATHCTHUECKHX METOAOB  peKOMEHAYyeTcHA
NpPOU3BOAHTL MPH HCNOJb30BAHWH Ha 3aBOJAe HJIM HAa CTPOHKE HECKOJb-
KHX COCTaBOB 0eTOHA II0 MapkKe H 110 MOABHIKHOCTH (XKECTKQCTH) OeTOH-
Hoft cmecu (Hanpumep, mapxkun M 200, M 300 1 M 400 npu NMOABHIKHOCTH
[—3, 4—6 u 8—12 c¢); npu IDOCTPOEHHH 3aBHCHMOCTEil, HeOOXOJHMbIX
BJA%  KOPPEeKTHPOBKH COCTaBa OeTOHa B mpouecce ero HPHTOTOBJEHHSA;
np# OopraHU3zalUd IPOHM3BOACTBA H3JeJHU ITO HOBOH TEXHOJOTHH, a TakK-
Ke B cjayyae HCIONB30BAHHSI ABTOMAaTHYECKHX CHCTEM yNpaBJ/eHHS Tex-
HOJOTHYeCKHUM IIPOLECCOM.

9.2. CymHoCTs NNAHHPOBAHHA »KCIEPHMEHTOB M BHIOOpaA COCTaBa
0eTOHOB ¢ NpHMeHeHHeM MAaTeMAaTHKO-CTATHCTHYECKHX METOHAO0B 3a-
KAIOYAeTCA B YCTAHOBJEHHH MaTeMaTHYECKOH 3aBUCHMOCTH MEXKAY
3aflaHHbiMH cBOWCTBaMH OeTOHA H pacXxoloM H  CBOHCTBaAMH CO-
CTaBAAOMKHX MaTepHanoB. [losiyuaemad  MaTteMaTH4YecKas  3aBHCH-
MOCTb HCMOJIb3YEeTCH JAJid Ha3HAYCeHHS H MOHCKa ONTHMAJbHBIX CO-
CTaBOB,

9.3. [locTpoenne maTeMaTHYeCKHX 3aBHCUMOCTEH MPOM3BOAHTCA Ha
OCHOBe Clle{HANAbHBIX J1a00PATOPHBIX 3KCHEPHMEHTOB C MOCJEAYIOIHM HX
YTOUHEHHEM B NMPOH3BOACTBEHHBIX YCJOBHAX,

9.4. Ilpopenenuro sabopaTOpHBLIX 3SKCAEPUMEHTOB JOJIKHBI  Npel-
HiIeCTBOBaTh CJEAYIOIUHE 3Taflbi:

YTOUYHEHHUE B 3aBHCHMOCTH OT KOHKPETHOH 3aJauyy ONTHMH3HPYEMBIX
napaMeTpoB (MapokK GeTOHa, 3aAaHHBIX 3HayeHHH yAOOOYKAaAbiBaeMoO-
CTH, cneuuajJbHbBX TpeOGoBaHHA H T. 1.);

BbIGOp (HDAKTOPOB, ONpPERENAIOIINX H3IMEHYHBOCTh ONTHMH3HPYEMBIX
napaMeTpoB;

pacyeTr OCHOBHOI'O HCXOJHOro cocraBa OeTOHHOH CMecCH;,

BbIOOp HHTEPBAJOB BapbHPOBAHHSA (DaKTOPOB;

BEIOOD MJaHa H YCJAOBHH IPOBEACHUS 3KCIIePUMEHTA,

pacyer BCEX COCTaBOB  GETOHHON cMeCH B COOTBETCTBHH € BbIOpaH-
HBIM MJTAHOM H DPeasiM3alusd 3KCHePHMEHTa;

06paboTKa pe3yJbTATOB IKCIIEPHMEHTA C MOCTPOEHHEeM MaTeMaTH-
qyecKUX 3aBHCHMocTel CBOHCTB OeToHHOH c¢MecH OT BbIOpaHHBIX (akK-
TOPOSB.

9.5. B KauecrBe (akToOpOB B 3aBHCHMOCTH OT YCJAOBHH KOHKPETHOMH
3ajaud MoryT HasHauatbess B/I (L/B) cmecu, pacxos BOAH (MM Le-
MEHTa), pPacXoj 3alloJIHHTeJeH HJH COOTHOLUeHHe MeXAYy HUMH (r), Io-
Ka3aTeJqd KauyecTBa COCTABJAWIIHX MaTepPHaJ0B, PacXoAbl Pa3JHYHOIO
poga Ao006aBOK H T. I

9.6. OcHOBHO!I HCXOAHBIH COCTAB Ha3HayaeTcsi B COOTBETCTBHH C
yKazaHdusiMH pasl. 4, O, 6 Hacrodwero PykoBoacrsa.

9.7. 3nayenune dbaxkTOpa B OCHOBHOM HCXOAHOM COCTaBe Ha3biBaercs
OCHOBHBIM (CpPefHUM HJIH HYJIEBLIM YDOBHEM).

[Ips npoBejeHHH IKCIEPUMEHTOR B 3aBHCHMOCTH OT YCJOBHH CTOSA-
meH 3amaun Bce (pAKTOPH BapbHPYIOTCS HJAH HA Tpex YPOBHAX — cpef-
HeM {(OCHOBHOM), HH)XXHeM H BepXHEM, OTCTOAUIHX OT OCHOBHOTO Ha
OAUHAKOBYIO BeNHYHHY, HaA3WBaEeMyKd) HHTEPBAJIOM BapbHPOBAHUSA, HJIH
Ha JABYX YpOBHSIX — BepXHeM H HHKHeM,
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Pexomenayemble 3HaueHHSs HHTEPBaJOB BapbHPOBAHHA (AaKTOPOB
npuBejgeHnl B Taba. 3.

Ta6aunwma 38
daKkToph HuTepBans BapbHpPOBaHUS

B/ cMecH 0,1—0,15

Pacxon BoaH, a1 20—25

Pacxon neMeHTa 15—209% BeJHYUHBE! OCHOBHO-
[O YDPOBHS

Jlons necka B cMecH 3anoJiHuTe efl 0,05~0,1

Pacxoa KpynHoOro sanoJqHutens, J 73—100

Pacxon pob6aBok 50—70% BeJHMYHHHI OCHOBHO-
[0 YPOBHA

9.8. [aa ynpomleHHa 3anHced H NOCJAEAYIOULHX pacueToB BePXHHH
ypoBeHb (QakTopos o0003Bavaetrcss CUMBOJOM (1), cpeannét — (o), a

HHXKHHI — (—1), 4TO paBHOECHJBLHO mnepeBoAy (HaKTOpOB B HOBBIH KO-
JOBLIH (HOpMAaJIM30BAaHHBIA) MacmTab:

o o iRy
i = AX; y

rae x;-—— 3HadeHue (-ro (¢axktopa B HOBOM KOAOBOM MacuiTale;
X — 3HaueHHe {-ro pakTopa B HATypaJbHOM Maciurabe;

Xio — OCHOBHOH ypoBeHb {-ro thakropa;

AX; — WHTEpBAA BapbHpOBaHUA i-ro GakTopa.

UacTo npu 3anHcH naada [POBEAEHHA 3KcHepHMeHTa Hudpy 1 omye-
CKaKlT H KOAOBAA 3aMHCh YPOBHEH (PaKTOpa AMeeT BHA COOTBETCTBEHHO:
«-}», €0» H «—»,

9.9. OkcnepuMeHTH (ONBITHHIE 3aMechl) B 3aBHCHMOCTH OT YHCJA
()aKTOPOB U YCJOBHH peLIaeMOH 3aJauy NMPOBOAATCA MO OAHOMY H3 NpH-
BefieHHbIX B Taba, 36-—37 naaHoB (MJIH MaTpHI).

Ta6anna 36
JINHEHHBIA NNaH 3KCNEePHUMEHTOB

a) Ilpu uncne gaxkrTopoB k=2

MaTpuua nnaHHpo- BsaumouencT-
) i
No RAHUS (xf) BHe (xixj) CBolcTBa §eTOHA (BHXQ,H.)
ONHTA

1 *a *1%2 i1 I Yta Yis | o

5 +- i +

- L _

4 — — T

5 0 0 0

ny 6 0 0 0

7 0 0 0
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6) Ilpu uucae ¢akropos £=3

MaTpHUA WIaHHPO- B3auMmopeiicTeue CaoficTBA GeTOHA
Ne BaHHA (x £) (x xl) (BHXOA)
X X, Xg X%, | X%, I Yig
S B ol B ol e i e ol A o B o
2 | — | 4+ |+ | = = |+
3+ |+ =]+ | -
YR T e I i ol e o R B
15 + | 4+ - + — —
6 | —| +| —| - |+ —
7+ -1 - = | =] +
8| —| = | =+ |+ |+
9 0 0 0 0 0
ny 10 0 0 0 0 0
| | 0 0 0 0 0
B) Ilpu uncne ¢akropos k=4
MaTpHIAa
N nﬂaﬂ??faﬂﬂﬂ BaaumoneficTere (X X/) CBOﬁ(‘-‘—ﬂ";:ﬂi?Tﬂﬂa
ONXITa i
xllx2|x3|x4 l I ‘ 3|x2x4|x3x4 yulytal
b+t +f+ |+ ] ]+
2l—|+|+|+| = =] =| +| +| +
3l+|—{+|{+] = +| +| =| =| +
df—|={+|+| +| == = =]+
5\ [+ |—|+| =1 =| +] =| +] —
6 [—|+[—{+| +|+| =] -] +] —
T+ =—=|+] +| = +|+| =] -
Col+|+|+|—| = +| =] +| =1 =
0| —[+[{+|—| +| = +| +| = | =
1 {+|—=]4+1=1 - 4+ - — 4+ —
2 [—(—{+{=] = =] +| =| +| =
B+|+—|—| +| = =] =] = | +
14 [— |+ —f—= =+ | +| =| = | +
15 |+|—|—=|—| =| —| =| +| +
16 | —[—|—[—=| +| +|+|+]| +]| +
i710j01010] O 0 0 0 0 0
181]0}0j0j0}] O 0 0 0 0 0
°1910{010}j01] O 0 0 0 0 0
20101010101 O 0 0 0 0 0



r) [Ipn ugncne cdaxropoB k=5

(BHXOX)

%1|%3L'

CeolicTBa GeTORA

BaaumoaeHcThRe (.x‘-x ;)

MaTtpuna naaBudpoBaHRA (xi)

X%, l X, X ' XX, | X X ‘ X, %q l Xy X, I X, Xg | x3x4| XoX, I X X

x1|lex3|x4|x5

Ne
OnkIT3

I+ T+ 1+ T+
Flh+ I+ ] 4]

o S T O O A

+ 1+ I+1+ T4+14++141

++1 |+ P+ 4

++ i [0 T+

++0D i D4+

FlH1 F 0 I+ 1+ T+ T+
S S B N PN Ay A

+l[++11++T T+ +1 T

a I e o I e ol B I o o e ol I

++++ A+ LD T
++++ P E D D
++1 0 ++1 ]+ 41
e ol B ol e ol B o I o B S o

N NONND HO—~N M
e T R e e

y
e fuinif
=

OO OOC

COOOO

[i_

OCOoOCOCOoOoO

COOOO

OO COCO

COoOOOO

COOCOO

COOO O

COoOOO

OO0 O

COoOOOO

COOOO

T p—

COOOO

COCOC

COOCOCO

L=
-

) |



Ons npuMepa pacCMOTPHM JaHHbIe, NMPHBeAeHHble B Taba. 37 «a».
2-a H 3-a rpadbl Tabs. 37 «a» NPeACTABJAIT COOCTBEHHO MATPHUY ILJjia-
HHPOBAHHA H 33Jal0T YCJOBHUA HNPOBEASHHA KaXKIOro onuTa. B 4-F u 5-i

rpathax npuBefeHbl KBaApaTh MNepeMeHHBIX, [oJyqyaeMblé BO3IBeHeHHEM
B KBAJApaT AZaHHBIX CcTOJOIOB 2, 3. OHH NPUHHUMANOT 3HaYeHHe 1 way

2
0 n obo3nauaioTcsa x;. 6-7 rpada noJyyYeHa NOCTPOUHHIM MEePEMHONKe-

HHeM (aKTOpOB (B3aUMOLeHCTBHe MepeMeHHMX), Tak, AJdsf ueTBeproro
OMHTa, COIVIACHO MJAaHYy, (QakTopul Xx;=—I1, x,=&—] Hu JOJIKHH ycra-
HaB/1UBAThbCA HA HHUIXKHEM YpPOBHE, a PacyeTHO@ 3HAYEHHE B3AUMOJEHCT-
BUA Xixo=(—1) (—1)==+1. B nocreaywouux rpadax noMeuanrcs
pe3y/ibTaTel ONBITOB, TAK HA3KBaeMbie &«BHIXOABI» (NPOUHOCTD HA CIKa-
THe, pactaxenne, B, Mp3 u ap.).

9.10. [Ipy  omHCaHHM OPOYHOCTHHIX XaPAKTEPHCTHK 6eToHa pexo-
MeHJlyeTcs HCMOJIb30BATH NJiaHbl IIEPBOrO MOPAAKA (Tabhd. 36«ar»—«rs).
B ciyuae, Korna BUA HMCKOMOfi 32BHCHMOCTH HeH3BECTEH, a TaKXe MpPH
OIHCAHUH TAKHX XaPAKTEpPHCTHK, KaK KECTKOCTh (MOJABHXKHOCTH) 6eToH-
HOR cmecH, oJefyeT [pPHMEHATb I[JIAHBL BTOpPOTrO MopsAAKa  {cMm.
Tabn. 37 «a»—«B»).

9.11. Ilpu npopeNeHHU ONBITHHIX 3aMe€COB B COOTBETCTBHH ¢ BHI-
OpaHHbIM NJIAHOM LesiecOOOpa3HO OMBLITH B HYJeBOH TOuke (Bce GaKTOPH
Ha OCHOBHOM YPOBHE) DABHOMEpHO paclHpelensaTbh MeXAYy BTEeMH OCTA&Jb-
HBIMH, AYOAupYyd  HX uepe3 Kaxasie 3—8 3amecos.

Ta6banuma 37
TpexypaBHeBbIH nJjaH NPOBEJACHUA IKCNEPHMEHTOB

a) [lpu uucne ¢axkropos k=2 (N=N N +ng)

l M B3au-
aTpHIA KsajapaTm Mojieil-
2R POBAHHUA nepfmeQHHHK CTRHE CBoficTBa GeTtoHa (BBIXOR)
W ( ) C¥i) L% ";‘)
onerTa ——
2 2 ,
%] %9 * o | *1 %2t Fn 512 Y13 | Y4 -
i 2 3 4 5 6 7 8 9 10
U+ |+ |+ | +1{+
el =+ ] -
L3 — |+ |+ |+ | -
4] — | — +- ~+ +
5 —+ 0 -t 0 0
v 8l =] o + 1] o 0
a 71 0 - 0 4~ 0
81 0 o 0 -} 0
9 0 0 0 0 0
ne 10 0 0 0 0 0
i1 0 0 0 0 0



6) Ilpn uncae dakropos k=3 (N=N;+N_-+no)

MarpHua KBajpaTsl fne- BaaumofeficTEHe
[V1ABHpOBaHH4 PeMEHHBIX ( . x-) ﬁﬂ(ﬁ;gﬁg;i
» (%) (%) i o
2 7 8 9
V(] + ]+ ]+ ]+ ]+
2l —{+|+|+ |+ |+ =] =1+
2 +i—ttt T | T n T | -
Nj 5 + __l_ - A . —t + — —
6| —|+| =+ 1|+ |+ =1]+]—-
|+ ==+ ]+ — | = | +
8l —| ==+ |+ +|+]+]|+ |
9{+10}J0} -+ 0} 0] 0/ O0] O |
10— 1| 0 0 | 0 0 0 0 0
N 111 0y{+ 1 0 0 ~}- 4) 0 0 0 I
al2| 0| —1 O 0 ~t- 0 0 0 0 |
131 0| 0O} O 0 -1 0 0 0 |
14100} —1| O 0 | + I 01 0 0
I
151 0 0] O 0 0 0 0 0 0
ngl6| 0| 041 O 0 0 0 0 0 O
171 01 01 O 0 0 0 0 0 0

O6beM 3aMeca B KaXXJAOM OMNHTE YCTAHABJUBACTCA € YYETOM HHCJA
onpenessieMbIX XapaKTepHCTHK (IpPOUYHOCTH Ha CXKaTHe, PacTAXEHHNE,
B, Mpas v 1. a). IIpuroroBnienne OGetonno#t cmecH, ¢popmosanve obpas-
IIOB, HCIILITaHHE CMeCH H 006paslOB MOPOU3BOAUTCA B COOTBETCTBHH C
yKaszaHHAMH pa3A. 4—6 Hacrosmiero PyKOBOACTBA ¥ MONOXKEHUSIMH CO-
OTBETCTBYIOIIHX CTaHZapTOB.

9.12, Pesysabratsl oneltoB  0o0pabaTHBAlOT ¢ HCOOJh30BAHHEM Me-
TOXOB MAaTEMATHYECKON CTATHACTHKHU, 10Jydas [Opd 3TOM ajrebpanuecKHe
ypaBHEHHS, OTpaXKalolulHe CBA3b MeXAY HCCIeAyeMHIMH cBOHCTBamu Oe-
TOHa H HCXOAHLIMH (aKTOpaMH.

A as naarnos nepsozo nopadka:

a) AByX(akTopHH 3KcrepuMeHT (cM. TabJs. 36 «a»)

A
Yyi = by -1 byxy 1 byXy - byoXyXy; 29

6) TpexdakTopHLi#i skcniepuMeHT (cM. TabJa, 36 «0»)

AN
Y =0y by1x; + byxy 1 baxy - byaXy X,y - bygXyXg - bygXaxs;  (30)
B) ueThipex(aKTOpHHH 3KcmepuMenT (cM. Taba. 36 ¢p»)
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B) [lpu ancne daktopop k=5 (N=N,+N, +ng)

KeagpaTth nepeMesHnX

MaTpHia naaHHpoBaHUA

CeolicTBa G-

BaaumoneficrTBHe ( X, x]-)

TOHA (BRIXOMH)

(i)

X3

[ %)

Ne
onbiTa

. &+ @
«hnpspiel—

23

Yis

Yi1
29

XiXn
21

XXy
20

X 2 Xy
19

X3 X5
18

317

X3 X,

16

XX

X1X5
15

XX,
14

XXy
13

X1Xs
12

11

Xs

10

Xy

9

8

Xy

7

X1

X5
6

X
5

X3
4

Xq
3

Xy
2

+ 1+ ++ T+ 1 I+1++

T I
N N
ol L+ L+ LA+ T+
R T A
A
T T A R AT
JE L i
L L+ + T+ 1+ 1+
+ 1l ++ 1 ++ I ++ 1+
S R R
- bbb
b bbb R
I
F b R
T N ST
I
I
S
R IS I I R

o e ypeme]  vewef werf ) ey

24

25
26

28

29

”030|0 o|lofjo]lojojofo|ofojo]JoflofOo]O]O]JO|oO}joO[oO

31

32
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A
y; = bg 1 byxyt-boxy + bXs 1 byxg - bigXiXatbyseixs
+ byaX1X5 T bagXaXg + ByaXaXy T bayxgxy; (31)

r) nATHHAKTOPHLIA 3KCEPHMEHT (cM. Taba. 30 «r»)

A
yi =bg -+ byxy -+ byxy + bgxs + bgxy + byxs - byoxi Xy
4 bigx X3+ braXyX%g T bysXiXg - bogxoxg -

= bgaXoXy [ bogXoXs I b3gX¥gXy T bggXiXs T bgsXaXs, (32)
1) B ofilleM BHAE
A k k
Y, = bo+ X bexe+ D byjxixy; (33)
1 1
[ % ].

Haa naanos 8T0p0o20o nopadka:
a) ABYXdaKTOPHBIH sKCHIepHMeHT (cM. 1abdn. 37 «a»)

A
Y, = by by x, 1 by xy T by * -+ byy X3 -+ byg Xy X3 (34)

6) tpexdakTOpHBLIA 3KcnepuMeHT (cM. Taba. 37 «6»)

A
y, = by -+ by X, + b, X, + by X3+ by x{ -+ by X, + gy X3+
+ b1gX1Xy T by3Xy X3 T byg¥aXs; ( 35)

B) NATHQAKTOPHHHA 3KcnepuMeHT (cm. tabu. 37 <«B»)
A
yi=b0+ b1x1+ b2x2+ b3x3+ b4xq+b5 x5+ z?11"'%_[_'
T byg xg T b3 xg "t by xi T bss -"g + byo X Xy + by3 ¥y X5
1 bygXi Xy 1 bysX1Xg T bogXoXy 1 BogXoXy T basXaXy
T~ D3gXsXy T bsgXaXs - BysXgXs; (36)
r) B oblieM BHAE

A k k .k
£=bﬁ+]2bixi—f—12bﬁxi+;b..x

37T i xj"

[ % |, (37}

rae i, j==1, 2, .., R — nopsiikoBHeEe HOMepa GHaKTOPOB;
A

Y; — HCcaeiyemMoe CBOHCTBO Berona;
X1, X2, X3, X4y ..., Xa — HCXOAHHE QAKTODH;
be, by, ba, ..., ba2, b13, ..., bij, bis — KO3DDHLHEHTH YpaBHEHHI.
9.13. KosdhduuuenTH ypaBHeHHE npH HKCNOOAL3IOBaBHM IIAHOB nep-
BOro nopfaxa (cM. tabJ, 36) BHIYHCAAIOTCS HO CAeAYIOIHM dopMyaam:

N,
Zyu
|

by =

N : (38)
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b; = — 3 39
i N (39)
N,
Z Xeu Xju Hu
|
b;; = _'_""'_N"';""'—' ' (40)

FREe Yo — 3H3UCHHE UCCIAeAYEeMOro cBOHCTBA 0eTOHA B #-TOM OIILITE;
Xie — 3HAYEHHE 1-TOrO PAKTOPA B «-TOM ONKITE;
Xjw — 3Ha4eHHe j-Toro (pakTopa B u-TOM onbiTe (i7=j);
Ny — uHca0 OnbITOB B IIJldaHE, 3a HCKJKUYEHHeM ONbITOB B HYJEBHIX TOY-
Kax (ann k=2, N,=4;, pas k=3, N=8; ana k=4, Ny=16; AaA
k=5, le 16)

9.14. [1aa nnalHoB BTODPOrO NOPSJIKA B 3aBHCHMOCTH OT YHCAA hbak-
TOPOB R pacueT KOIDPHUUHEHTOB YpPaBHEHHN MOPOU3BOAHTCH C HCNOAB3O-
BaHHeM CJeAVIOWHX dopmyll:

a) AByXpakTOpubii TpexypaBHeBoifi 0aad  Ha KBaapate (cMm
vaba. 37 «a»)

by = 0,2632 {Oy] —-0,1579%[:‘]'5;]; (41)
1
b; = 0, 1667 [iy]; (42)
bii = — 0,1579 [0y] +- 0,5 [iiy] — 0,1053 i [£éy); (43)
1
bij = 0,25 ]ijy); (44)
O) TpexPaKTOPHLIH TpexypaBHEBHIH nNaH Ha Kybe (cM. Tabu. 37 «6»)
by = 0, 1831 [Oy]) -—0,07045{1‘1’5/]; (49)
1
i = 0,1 [iy]; (46)
b;; = — 0,0704 [0y} -+ 0,5 [ft'y]—-—O,lQGSé[fiy]; (47)
1
bij = 0,125 [ijy); (48)

B) nNATHOAKTOPHBIA TPEXypaBHEBbI! NMJAAH Ha runepkybe (CM.
Ttaba. 37 «B»)

b, = 0,0817 [0y] -0,01795",[@1; (49)
‘ 1
b; = 0,0555 [iy]: (50)
bi; = —0,0179 [0y] +- 0,5 [iiy] —0,0936 li[fiy]; (01)
bi; = 0,0625 [ijy], (52)
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N N
rae [0y] =X Yu; [iiy] = Xx%.wy,} S
1 1

N N
[Ey]=2 xiuyu_; [fiy]=2-xluyu;
1 1

N — ofliee YHCJIO ONBITOB B MJaHe (BKJIOYas HyJeBhHE TOYKH).
9.15. [locne noayueHuss ypaBHEHHH MNPOH3BOAAT NPOBEPKY OTJIHUHS

KO3O(HUIHEHTOB b; OT HyJA H NPHrOJAHOCTH YypaBHeHHs AJA ONUCAHHUA
HceaeAyeMblX 3aBHCHMOCTeR (npoBepKa aJ€KBATHOCTH).

Bribop cxembl CTAaTHCTHUECKOIO aHa/JH3a W pacueTHbX dopmya 3a-
BUCHT OT THIIa MCTNOJb30BAaHHA NJAaHA U BHAA I1O0JyyaeMblX  ypaBHEHHH,

9.16. CtaTHCTHUECKHH AaHaJHu3 JHHEeHHLIX 3aBHCHMQCTEHd (nJaHbl Mo
TabJ. 36 «a»-—«r») NPOHU3BOAUTCH, KAK YKa3aHO HHXKe.

[lo pesysabTaTram ONBLITOB B HYJIeBHX (HJAH OCHOBHBIX) TOYKax (Has
npuMep, onbithl Ne 17—21, Tabs. 36 «r») onpenedsior:

a) cpelHee apHdpMeTHUECKOE 3HAYEHHUE

g
Z You
— 1

’ 53
Yo o (93)

rae Yo, — 3HaUeHHe HUCCJeAYyeMOro CBOHCTBA 0eTOHA B HYJEBOH TOUYKeE
B Li-TOM OINbLITE;

Ng — YHUCJO OMNLITOB B HYJEBOH TOUYKE;
6) AHCOepCcHIO B HYJeBOH TOYKe

e

E Go — you)2

1

Si. — S = ; (54)

nﬂ"—"l

B) cpeiHee KBaApaTHUeCKOe OTKJOHEHHe, XapakTepH3yioliee OLIHO-
Ky OfbiTa:

Ry
— 2 (-.‘./-0 — You)®
0 —

r) cpefHIO0 KBajpaTHueckylo owubKy B onpeaeseHHH Ko3pdHuH-
€HTOB

S.
S (b)) = ——. (56)

VN

Jlanee onpeaenslorT pacueTHOe 3HaueHHe [n-kpHTepHs CTblOAEHTa—
no hopmyae
|0

5 ) o)




H CPaBHUBAIOT MOJYy4YEHHOE 3HauyeHue fp ¢ TAOJHUHBIM lr NIPH YHCJE CTe-

ne”efl ceoboan [ 5 © KOTOpHM Onpeje/siach SE; f§=nu—l (TabJs. 38).

TaGbauma 38

Yucao cre- 2 3 4 53 6 I 8 10 12 14 | 16
[eHeHd CBO-

Kpurepuii | 4,3 [3,18(2,78(2,57 (2,45
Crpi0JieHTA
2\

2,3112,2312,1812,152,12

Ecan #,<C{;, TO npu oOBIYHO Ha3HaYaeMOM VYDOBHe 3HAaUMMOCTH
0 ==0,00 K03pPUUHEHT CUNTAIOT PABHBLIM HYJIO, @ COOTBETCTBYIOLUUHA €My
yJeH YypaBHeHMs OTOPacbHlBaIOT.

HaynHaTbh npoBepKy cjeAyeT ¢ HAHMeHbllero no abCcolOTHOMY 3Has
yeHH10 KoahdHUHEHTa, TAaK KaK B CJdydae ero 3HauHMOCTH HaJOOHOCTH
B NpOBEPKe OCTaJbHbIX BequuuH otnagaer, Ilocne orGpachiBaHnsa He-
3HQUUMEBIX UJEHOB [OJYYalOT YTOUHEHHOE YypaBHEHHe.

Jds npoBepKH NPUTOAHOCTH I[OJIYYEHHOrO YTOYHEHHOrO ypaBHEHUH
BHIYHC/IAIOT JHCHEPCHI0O aJeKBATHOCTH (MJH OCTAaTOYHYIO AHCAEPCHIO) IO

dopmyJe

> (s — )

1
Nl'—"m

Sp=" , (58)

rae Y, — 3HaueHHe HCCAedyeMOro CBOHMCTBA 0eTOHA B U-TOM OILITE;
I\

Yy — 3HaUeHHe HCCAedyeMOoro cBo#cTBa OeToHa B U-TOM OMNKITE, BHIYHC-
JIeHHOE N0 YTOUYHEeHHOMY yPaBHEHHIO;
m — YUCJIO 3HAYUMBIX KO3 PHIIHEHTOB, BKAOUasa by,

Tabauna 39
f 3Hayenue F - KpHTepUs npH fa 1
y —_— . ————

L] o2 3| 4] s 6| | u |
! l

2 18,5} 19,2 | 19,2 | 19,3 { 19,3} 19,3 19,4 19,51 19,5
3 10,1 9.6 9.3 9,1 9 8,9 8,7 8,6 8,5
4 | 7,7 6,9| 66| 6,4] 63| 6,2| 59! 58| 56
) 6,6 5,8 5.4 5,2 9,1 3 4.7 4.5 4.4
6 6 5,1 4.8 4.5 4.4 4.3 4 3,8 3,7
7 5,0 4 7 4. 4 4 1 4 3,9 3,6 3,4 3,2
8 5,3 | 4,5 4,1 3,81 3,71 3,6 3,31 3,1 2.9
10 5 4.1 3,71 3,8} 3,3} 3,2 2,9| 2,7| 2,5
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Onpenensior pacueTHoe 3HaueHue F, — kputepus Puiuepa:
g2
aj
Fp — 82 (59)
y
M cpaBHHUBalOT ¢ F* Aas creneHelt CBOGOAB!, ¢ KOTOPLIMH ONpee/sJinCh
S‘;ﬂu H S!—f, T. €. fan=N1—'m; r?;:n[}_'l (Tﬂﬁﬂ. 39).

YpaBHeHHe NPU3HAETCA MPUrOAHBIM, eciy Fp<F.
Caeayer HMeTb B BHAY, UTO NpPH BLIUHCJEHHH [ B yHCAHMTe e Bceraa

AOAXKHA cToAThb OOuabiiag AHcnepchHs. Tak, ecan S§>SZM, TO
' )
Sy
an,

9.17. CraTHCTHYECKHH aHaay3 KBaApaTHYHWLX  33BHCHMOcTel  {no
nsagaM Tabda. 37) NPOH3BOAHTCA, KaK yKa3aHO HUXKe.

BoluHeasoT cpelHee apHpPMeTHUeCKOe 3HaueHHe, OUCIEePCHI0 H
cpeAHee KBaJpaTHUECKOe OTKJOHEHHe, xapaKTephaywlllee OMWHOKY Onbi-
ta no popmyaam (53)—(99).

Ownbky B onpeaesieHnd KOIPPHIUNEHTOB BHUHCAAIOT MO CJeAYIOLLHM
¢bopMysiaM B 3aBHCHMOCTH OT YHCJA MPHHATHIX (HDAKTOPOB A:

a) aByxdaxkTopHbléi naaH {(cMm. Taba 37 «av), k=2:

2 2 L — .
S° {b,) =0,26328§, S (b,} = |/ S | b, _0,51353,

$? (b} =0,1667S2; S (b | = 0,4083S_;
' 7 I 7

S? [b,.} =0,394782; S (b .| = 0,6282S-;
il 7] y

11
S* b} =0,2582; S b, ) =0,55-;
3! Yy 2 y
G) TpexdrakTopHbli 3KcmepuMcHT (cM. taba 37 «6»), k=3:
2 . 1 2, . .
5°{b,} =0, 183181}‘ S {b,} = 0,427985 ;
S* b} =0,18% S{b,) =0,3162S-;
4 7 !} 7
S*{b.1=0,3732S1; S (b} =0,6109S-;
e i Ze 7

2 _ 2. — :
§°{b;;} =0, 1258;1, S ibif.] = 0,353683 ;
B) NATHGAKTOPHBIR 3KcnepuMmeHTt (cM. taba 37 «B»), k=b5:

2 _ 2 Q2, — :
S* [b,} =0,05558%; S {b)==0,2356S- ;

S? (b} =0,374552; S (b} =0,6119S-;
Y ¥

i
2 — 2. .
$? b, =0,06255%, S (b, } = 0,255 .

* CM. TR6A. 39.
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Hanee onpefensiior pacueThnle 3HaueHHst [—KpHTepH CTbIOJEHTA
AJs Kaxpaofl rpynnbl Ko3gpdHuHeHTOB 1o ¢opmyde (97) H CPaBHHBAIOT
NOoJIyYeHHble 3HauyeHHss ¢ TaOJAHuYHbLIM fr OPH UYHCJE CTencHeH CBOGOALE

KosdhduuneHTn npy KBaJAPATHYHBIX UYJeHAX He CJAeAYeT HCKJ/I04aTh

H3 YpaBHEHHA Jaxe B CAydYae HX CTATHCTHYECKOH HE3HaYHMOCTH (T. e
NnpH tp'<t-r)
IlHcrepcHi0 aafeKBaTHOCTH BLIYHCASIOT nO dopMmye

> (0 —5)
Z Yu — Yu

S22 — .
an N — I — (ng - 1) '
rae N — ofliee YHUCAO IKCIEPHUMEHTOB B MJaHe, BKJAKYAg M ONLITH B
HYJEBLIX TOYKAaX;

o — YHUCJIO 3KCIEePHMEHTOB Ha HYJEBOM YDOBHe.

OctanpHbie 0003HaY€HHA COOTBETCTBYIOT NPHHATHIM B n. 9.16 Hacros-
mero PykoBoacrsa.

PacueTHoe 3HaueHue I — kputepus Puinepa W OHEHKY [IPHIOAHOCTH
YPaBHEHHUS ONUpeAedsiOT B COOTBETCTBHH € MNpPaBHJIaMH, H3JOXKEHHLIMH
B n. 9.16, Ho npu uucsae creneHefl ¢BOOOAN [ag=N—m—(no—1).

9.18. Ilepes HCNONB3OBAHHEM MOJYUYEHHbIX yPaBHEHHR AJA peUleHUH
fIOCTABJIEHHBIX 3a4a4 KOPPEKTHPYIOT KO3pHLUHeHT by Jas 3Toro B mnpo-
M3BOJACTBEHHHX YCJOBHAX UpHroraBausaioT noapsai 10 3amecoB 6GeToH-
HOfi cMmecH. I3 nipUroTroB/eHHBIX cMeceil oTOUpaloT npobu 6eToHa, KOTo-
phie HCHBITHIBAIOT C ONpeAeJeHHEM CBOHCTB 6eToHa H GeTOHHOH CMecCH

10 MeTOAHKAM COOTBETCTBYIOLUHX cTaHaapToB. [lo Bcem 10 saMecam BHI-
YUCJAIOT cpeaHee apHPMeTHUeCKOe 3HAYEHHe

(60)

- _y1+y2+ya+“'+y10 I
Yo = 10 18 (1)

H CPCIAHHUE KBAaAPpATHUECKHE OTKJIOHEHHU A

10 _
2 (yi — 30)2
1

So = — 62

’ 10—1 ' (62)
rae yi(i=1, 2, .., 10) — noxkasaresnn csoiictB 6eTOHa B NepBOM, BTO-
poM, ..., IeCATOM 3aMecax.

Hast ycnoBuH HOPHIOTOBJAEHHS JAHHOTO COCTaBa MO COOTBETCTBYIO-

KM YDaBHEHHSM BbIUHCAAIT TEOPETHYECKHE 3HAYEHHA [OKa3aTeJ il
A
CBOHCTB 0O€TOHAa .

Jlanee BbiuHOVIAIOT abCOMIOTHOE 3Hau€HHe pasHHIB MEeXAY Yo 1
A

Yo H CPaBHHUBAIOT ero ¢ seauuunoii 0,753 S,.
— A —_ A
Ecau |y—yo| <<0,753 Sy, TO pasHuUA MeXAY Yo H Yo NPU3HAETCAH
HECYLIeCTBEHHOH W YTOYHeHHe KO3(pPuUHeHTa by HEe NMPOH3BOAUTCH.

B nporuBHOM cay4dae Ko3pduUHeHT by B ypaBHEHHH MEHAIOT HA4
A

BeJHUHHY Abo==y¢—yo, T. €. by yBeJHUUHBAIOT HA Abo, €C/AH 5Ta BeJHUM-
Ha MOJOXHTEJNbHAaA, U yYMEHbIIAKT, €CJiH OHA OTpHIATesbHas.

{ ]



9.19. YrouHeHHbIe TIPOHU3BOACTBEHHBIMUM 3KCIEPHUMEHTAMH YPaBHEHHS
MOTYT HCMOJb30BATBCA  AJA pPelleHHs Pa3/IHUHBIX [POU3BOJCTBEHHBIX
3aja4, CBSI3aHHBIX C KODPPEKTHPOBKOH M ONTHMH3auHell cocTtaBa OeTOHA.

Mpumep. Tpebyercss nonobpars coctaB H6etona Mapok M300 u M400
¢ npouHocTbio 60—70% MapouHOH B BO3pacTe 3 CYT HOPMAJbLHOTO TBEp-
JeHHst NpH BBeAeHHH B cocTaB OeTOHa M0GaBKH — YCKOPUTEJs TRep/e-
HHg Na,SO; B koauuectse 3Y% MAacCH leMeHTA U C XKEeCTKOCThIO CMecH
He GoJsee 30 ¢ 1O TeXHHYECKOMY BHCKO3HUMETDY.

Xapaxrepuctuku marepuasrog. Iloprtnanpnement M 400; HI'LT =
=0,265. Ilecox psapoBoki Tyukosckoro Kapvepa M\, =19—2; yn=2,64.
IlleGenp rpanutHbid Qpakuun 5—20 mMm; BozonorJoinedne W=0,5Y%,
Ym=2,62.

B KayecTrse nepeMeHHBIX BHIOHpaeM cJepyioiue: X; — B/I] cmecH;

Xp — JOJIS MecKa B CMeCH 3amnoJiHHTeJeH, r; X3 — BOJOCOepKaHHe CMe-
¢u B, a/m3,

HurtepBasnl BapbHpOBAHHUA NepeMeHHBLIX Ha3HauaeM C YUYETOM peKo-
MeHzaunud tabdua. 35.

3HadyeHHs WHTEePBAJOB BapbHPOBAHHA (aKTOPOB CBeleHH B Taba. 40.

Tadbauwwa 40

3HayeHne (pakToOPOB

Kox 3HauyeHHe Koda =
| o 1 x|~
OcHOBHOH ypOBeHb 0 0,4 i 0,4 180
HNutepBan BapbupOBaHHA AX; 0,05 | 0,05 10
BepxHuii ypoBeHb -+~ 0,45 | 0,45 190
Huxuuii ypoBeHb — 0,35 0,35 I 170

[lockONbKY CTABHTCA 3ajava ONpeAesieHHs MPOUHOCTHBIX XapaKTepH-
CTHK B CPaBHHTEJLHO Y3KOM [AHANA30He W3MEeHEHHS TMepPEeMeHHBIX, NPHHHU-
MaeM JAJsl peajii3alMH JHHEHHbA naaH aas k=3 (cm. tabna. 36«06»), a
ANA ONpeJesieHHS XeCTKOCTH — TPeXypaBHeBbIH HeJHHeNHLBIH hJaaH And
k=3 (cM. Tabn. 37«0»).

Pacuer coctaBa 6eroHa (pacxojn leMeHTa, Hecka, IUlebHA H T. 1.)
APOH3BOJAUTCH B COOTBETCTBHH C PEKOMeHAAUHUSIMH pas3ia. 4—b6 Hacrtod-
nero Pykosoacrea. [as atoro, TOMHMO KOAOBOH 3alHCH MJiaHA 3KCHEpH-
MeHTa (cM. Taba. 36«6» u 37«6»), cocTaBaseM napanfeabHyK TabJHILY
HaTypaJbHBIX 3HAYeHUHU NepeMeHHBIX B KaXJAoM ONuiTe (T1abua. 41).

OnpeneJieHie XeCTKOCTH CMECH NPOBOAHM C NOMOINBID TeXHHYECKOTO
BHCKO3MMETpPA, a NPOYHOCTH OeToHA — HcnbiTaHHeM Ky6oB 10XX10X 10 cM
B BO3pacte 3—28 CYT HOPMAJbHOTO XpAaHeHHUs, T. €. B KAaXKJAOM OIbITE U3-
rorosiseM 6 obpasuos-kKy6os. O6bem oanoro 3ameca 7 aA. OnbiTHhE 3a-
MeChl BBITIOJHSAIOTCSH B COOTBETCTBHH ¢ YKa3aHUAMH pasf. 4 HacToALlero
Pyxosoactsa. Ilpu mpoBegeHHH 3aMecoB onbiThl (B COOTBETCTBHH C pe-
KoMeHpauuaMu I. 9.11 Hacrosivero PykoBojacrBa) pasbuBalorcs Ha
rpYNNel TakuM 00pa3oM, UTOOLI ONBITHI B HYJIEBOH TO4YKe OBIJIH PaBHO-
MEpHO pacrnpejesieHn MeXJAY OCTaNbHhIMH. B YyacTHOCTH, NpHHHMAaeM
CASAVIOMHN MOPAJOK peanHsalluyd JHHeHHOTo MJaaHa: onbiTel I, 2, 3, 9,
4, 5, 10, 6, 7, 8, 11, a TpexypoBHEeROro HeJIHHEeHHOr0 — COOTBETCTBECHHO
onukthl 1, 2, 3,4, 5,15,6,7,8,9, 10, 16, 11, 12, 13, 14, 17, Pesyabrarhl
olipelleJieHHH NMPOYHOCTH 32aHOCATCA B TabJa. 42.
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Ta6bauna 41

Ne OnbITa

ilnan sKkcnepumenta

Hatypannbuwe 3HageHun
e peMeHHK X

X:"—B'

X,—B/l /e

X E—!’

] 1 J4-1 1 1 | 41 0,45 0,45 190
9 2 —1 5T | 0,35 0,45 190
3 3 41 1 —=1 | -+l 0.45 0,35 190
4 4 —1 | -1} -+ 0,35 0,35 190
5 5 +1 1] —1 0,45 0,45 170
6 6 —1 -1 | 1 0,35 0,45 170
7 7 41 | —1 | -1 0,45 0,35 170
8 8 1| =1 | —1 0,35 0,35 170
— 9 -1 0 0 0,45 0,4 180
—_ 10 ] 0 0 0,35 0.4 180
—_ 11 0| -1 0 0,4 0,45 180
— 12 0 { —I1 0 0,4 0,35 180
— 13 0 0| -+l 0,4 0,4 190
— 14 0 0 | —I 0,4 0.4 170
9 15 0 0 0 0,4 0,4 180
10 16 0 0 0 0,4 0,4 180
11 17 0 0 0 0,4 0,4 180
Tatonwmiuua 42
[11as I1podHOCTE
o SKCITe - BaaumMo- GeTona, e R
~ { PHMEH~ nefcTBHE Kre/eMm® X
73] TA -
5 & ;
Z X4l Xa} XsjXeXo)XiXs) XXl R, R,q o Xy X2 Xg X1Xe | X4X3 | XX,
1121314 5 6 7 8 9 10 11 12 13 i4 15 16
|
1{+4-i-}- {l Fl4-1-+-|166| 302|55] 166 166] 166 (66| 166 166
N —jt| - — 1 — |+ 12801 391}72|—280 280 280]—2801—280] 280
l4|—-+H—+|—1166} 353|147 166|—166 166|—166] 166(—166
gl—i—+ -1 — | —1311] 425173 1—3111—311| 311 311}—311{—311
5l4-14-[—|+|—|—|1561| 281 |54 151 151{—151| 151|—151(—151
6l—i4|— — -1 —12791 472159{—279] 279|—279|—279} 279|—279
71—l —1— 41225 340{66]| 225|—225|—225{—225|—295/ 2925
8| —|—|—| 4| -+ 141 269| 44760 ]—269]—269|—269! 269 269 269
0lolo]o{ 00| 0 (223]| 363}{62| 0O 0 0 0 0 0
toloiolof 0ol 0| 01235 375|63| O 0 0 0 0 0
11/o0]loio]l o] 0|0 [228] 381}60] O 0 0 0 0 0
% |—431}—95 |—1 |—53 |—87 | 33
6—904 73



IIpodoarncenue 1aba. 42
Ry [Rgs X

X3

19

X%
20

¥iX;

#

21

XXy

22 23 | 24 | 26 |} 26 | 27 | 28

| |
302| 302 302! 302 302! 302 55 55 55| 55| 55 b5
—391| 391| 391|—391}—391| 39t|—72| 79| 72|—72|—72| 72
353|—353| 353|—353] 353{ 353| 47|—47| 47|—47| 47|—A47
—4951—495| 495| 495|—495|—495|—73|—73] 73
2811 981]—281] 281|—281|—281| 54| 54|—54] 54|—54]—54
—479 479|—479|—472] 472|—479 .
340|—840|—340]—340|—340| 340| 66|—66|—66|—66]—66| 66
—447|—447|—447] 247| 447| 447|—60]—60|—60| 60{ 60| 60
0 OIO 0| 0 olo 0 0{0 01| o

0 0 0 0 0 0
11 0 0 0 0 0 0 0cj0)10}10]1010

y |—450|—119|—69 |—101] 137]—51 |—42l—6 | 8—2 |—a4| 20

: 17 | 18

Jn
O
It
0
|

N
0o
|

n
O
cn
£
|

:

S 08 ~T O CN b OO BD e

r

ITo dopmynam (38)—(40) paccuntniBaem KoOPPHUHEHTH COOTBET-
CTBVIOIIHX YPABHEHHH NPOTHOCTH.

3Hak nepen YHCACHHBIM 3Ha4YeHHEM IIPOYHOCTH OfpelesifieTcss COOT-
percTylouleir rpadodi Taba 42. Tax, HanpuMep, NPH BLITHCACHHH KO03d-
dunpenta b; yMHOXKAEM 3HaYeHHS MPouHOCTH Ry (rpacda 9) Ha coorser-
creylole 3HadeHuss Xy (rpada 2); kosdhduuuenra b, yMHOXKaeM Rgg Ha
COOTBETCTBYIOILHE 3HAYEHHA X, (rpada 3); kosdbduuuerta b;; yMHOMXKa-
eM Rog Ha COOTBeTCTBYIOHIHE 3HAUEHHHA X U T. L.

Hanpumep, aaa Rgs, HMeeM:

302 391 - 353 - 425 -+ 231 - 472 - 340 +-447 3011

by 3 = = 376;
302 — 391 -+ 353 — 425 - 281 — 472 - .340 — 447 459
1= =z — = == {7}
8 8
5 __302+39-1—-353—425—1-28*1—!--4'72-——349——4457
g = ' —“““——'““““——-““““_——"_—“—"—"8 ==
119
=g = 14,9:
b, = 302 - 391 - 353 426 — 281 — 472 — 340 -—44?==
3
=—3 = 8,6;
by =3G2 ~ 391 — 353 |- 425 - 281 — 472 —"340 -~ 447 _
8
101
2= ——— 2z = } 2.5
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302 — 391 +- 353 — 425 — 281 - 472 — 3401 447 137

bjs = =17, 1;

8 8
302 - 391 — 353 — 425 — 281 — 472 -}- 340 - 447
bl3 = - "'_—"“""'—""—"'—"_"—"""_"'—8 ]
53
P ey TR S 6 .
8 4

Has Ry nMeeM:

166 - 280 - 166 - 311 - 151 4 279 4- 225 -+ 269 1847

bg= 3 = 3 231
166 — 280 4 166 — 311 - 151 — 279 - 225 — 269
] = 3 o=
431
=——g =%
b l@6+230'—166-—-31!+151+279—-225-—269___
’ 8
95
=...—é—==-—ll,9;
by — 166 -1~ 280 - 166-I-3ll—-15l-—279—-225—269=
8
I
=-—g == - (}, 125;
; __166~—280—166+311-I—l5l-—-279—-225—{—269:
12 = 2
53
———§-=-——6,7;
bw=165—280--!--166-—-311-—--151--l--279-—-—-24‘2"5-[—269I___=
8
==—-'§Z'=-—-ll'
3 .
166 - 280 — 166 ~— 311 — 151 —279 4+ 2254269 33
byy = —m/m /™ —— = = — == 4|,
8 8
Ina Rs/Rys umeem:
55 -+ 72 - 47 - 73 -}- 54 |- 59 -{- 66 -~ 60 486
by = ““MM“—-*émm-g-:GO,?S;
855 — 72+ 47 — 73 + 54 — 59 - 66 — 60 42
(= 3 ==——?=-—5,25;
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B5 - 72 — 47 — 73 -+ 54 - 59 — 66 — 60 6

by == 3 ='—"§' == — (), 7D;
55+ 724 47 ~+ 73 — 54 — 59 — 66 — 60 8
by=——— 5 =g =1
55 — 72—~ 47+ 73+ 54 — 59— 66+ 60 2
1'2=""—_"______§"_—'—___"""_='-"é_ = - (}, 25
b5 — 72+ 47 — 73 — b4 ~}- 59 — 66 -}~ 60 44
by = o e 55
5+ 72 — 47 — 73 — 54 — 59 |- 66 -} 60 20
b, =_——"““""""—“'é_""“"—‘_“""“"“"="§“m2,5

[lnan npoBeleHHA ONHTOB W pPe3yJbTATH ONpelesieHHs] KeCTKOCTH«
cMecH 3aHOCHM B Taba, 43.

Pacuer KO03(pQHUHEHTOB YPa&BHEHHA KeCTKOCTH INPOBOJAHM HO COOT-
nomeHusaM (45)—(48).

JAns sTOro BHUHC/ASIEM COOTBETCTBYIOIHEe CYMMH H3 Tala. 43

N
[0y] = D y, = 534;
i

N
[ly] = Exm Yy = — 46;
1

[3y] = Zxau Yu = — 150;
1
N
[11y] = D\ %{, y, = 360;
|
N

[224] = ) x3, y, = 354;
1

N
[339] = D) x5, 4, = 352;
i
> [iy] = [11y] - [22y] + [33y) = 1066;

N
[12y] = inu Xou Yu = — 12;
1

N N
[13y] = Z Xiu X3u Yu = — 10;  [23y] = 2 Xau Xau Yu = 8.
1 |
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Tabauma 43

Ilnan
skcnepu- | KBaApar | DBsaanMofeAcT- KBafipaT nepemex. BaauMofefic TBHA

Sk ol S L | e e () R RS

( x:) ( 'x%) ( *i x:’) ’p j

shiesslesssssmnmy ¥ Sk —

=
5 o| o 2 A ARV o |2 1.2
3 | *1f *2j *3| *1f *2{ *3 *1%9] *1%3] X2%3| XK, c| XK, ¢ v, (YY) | %1¥| %99 | *s¥y | %1 v,| %5 9] ¥3'9,| *1%2Yu| *1%3%u} *2%sY,

“p

11213} 4)5)86] 71 8 9 j 10 11} 12 13 14 15 | 16 17 18 19 20 2] 22 23
1 + + + |+ |+ |+ 18 116,5| 1,5 2,25 18| 18 18 18 | 18 18 18 18 18
2 i +|:l: - :t + | = |— 1+ | 30 ]2, 1,5 2,25 |—30| 30 30 30| 30 30 | —30 | —30 30
3{+t—1+ 1+1+Fi+1 =1+ 1 — 1 16 |19,5] 3,5 12,25 16| —16 16 16 | 16 16 | —16 16 | —16
4| =t—=1+ |+t 4+l+1+ | — = ] 26 ]1256] 0,5 0,26 |~—26| —26 26 26 | 26 26 2% | —26 | —26
Sl —4+14l4+! 4+ t = | — | 47 146,5| 0,5 0,25 471 47 | —47 47 | 47 47 47 | —47 | —47
6{—|4{~— |+t14+}4+]|— {4+ | — | 58}58,5| 0,5 0,25 |—b8| 58 | —58 58 1 &8 58 | —58 58 | —&8
l+]l—={=[|+1+1+]—- | — | + | 53(49,5] 3,5 12,25 53| —53 | —53 5| 53 53 | —53 | —53 53
8l —t{—!— |+l+l+ 1+ |+ | + | 54|555] 1,5 295 | —b4| —-54 | —54 54 | 54 54 54 54 54
9l4+ | 0ol o]x] 0]lO01] © 0 o | 23 {23 — — 23| — — 23 | — — — — -
10{—] ol of{4+] 0l O] O 0 0o | 35 {32 3 9 -35| — — | 4385 — — —_ — —
1nfol4+{0fof+| 0} O 0 o | 26 [24,5] 1,5 2,25 — 26 | — — 26 — —_ — —
12{ of—f O] o4+ O} O 0 0 { 26 {24,5] 1,5 2,25 — | —26 ] - — 26 — — — —
13 ol o[+ | o] O|4+ | O 0 0 | 11| 8,5! 2,5 6,25 -1 = 11| — — 11 — - -—
14] o] o|—{ o} Of{+ ]| O 0 o | 39 {38,56| 0,5 0,25 — | — | =39 — s 39 — — —
15 oJ ol ol oj Ol 0O} O 0 o | 27 |19 8 64 — | — — —_ — — — — —
16] 0] 0] © 0| 0} O 0 0 0 23 | 19 4 16 — — — _— — — — ——- —_—
17| 6l ol o] o] Oj 0] O 0 0 ] 22119 3 9 —_ | — — — — — — — _
T=| 508 YA=141 & 4 | -—150| 360 | 354 | 352 | —12 ~-10 8

= 534 :

I

~l
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[Toncrapaaa TOJNYYEHHEIE NPOMEXYTOUHHE 3HAYEHHSA CYMM B COOT-
Howenua (45)—(48), noayvaewm:

by =0,1831:534 — 0,0704+ 1066 = 97,8 — 75 = 22,8 ~ 23;
by = 0,1 (— 46) = — 4,6;
b230,1!4=0,4;
by =0,1 (— 150} = — 15:
by, = — 0,0704:534 - 0,5-360 — 0, 1268 1066 =
= — 37,6 1 180 — 135 =7,4;
by = —0,0704.534 + 0,5.354 — 0, 1268, 1066 =
= —237,64 177 — 135 = 4 ,4;
bgg = — 0,0704:534 +0,5:352 — 0, 12681066 =
= — 37,6+ 176 — 135 = 3, 4;

b =0,125(—12) = —1,5;
by =0, 125 (— 10) = — 1,25
bog = 0,125 (8) = 1.

3Hayedus Ko3QOdHUYEHTOB BCceX ypaBHEHHH cBOAUM B TalJ. 44,
Tabauna 44

Napa- KosbdRAuHeHTs YpPaBHeHHHA
MEeT
PlUob | b ] b | B | bt ] b | b | Ba
R, 231 | —54 , —12 | —0,125% --l ’ - 5*' 11 ‘ 1%
Ko 376 l ——d7 I w15 -3, 6% l l l i—12,5* 17,1 —6, 5%
X | 22,8 --4.6l 0,4 ' 15 lml 4,41 3,4 --1,5*(--“25*‘ 14

* Hesnayumuie Ko3hPHIIHEHTH],

B coorBercrBHM ¢ yKasanuamu I. 9.16 macrosumero PyxosoacTsa
NPOBOXHM CTAaTHCTHYECKYIO NPOBEPKY 3HAYHMOCTH K02 PHUHEHTOB H npu-

FOAHOCTH MOJYYCHHHIX YPaBHEHHH AJs OHHCaHHs HCCAeAyeMbiX 3aBucH-
MOCTERN.

JAs 3T0ro no pesyabTaTaM OGIHITOB B HYJAeBo#l TOuke (OCHOBHOM)
B COOTBeTCTBHH ¢ dopMyaamu (53) u {56) onpenensnem:
cpenneapupMeTHUIECKOE 3HAUYEHHE NapaMeTpa — Yo,

JUCOEPCUIO B HYJAEBOH TOUKE —SZ=82 i
cpeaHee KBaApaTHUYECKOe OTKJIOHEHHE S- =Sy ¥ cpeRHIon Kpalpa-
THYECKYI0 OLIHOKY B OnpeieaeH#H KeainJHuHeHTOB S{b.}.
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HamnpuMmep, 15 R HMeeM:

_  363-- 375 381
7o = _i'é_i““ _ 373

g2 _ o2 _ (373 —363)°+ (373 —375)2 + (373 —381)2
o T (3 —1)
100 1+ 4 -+ 64

= 84:
2 K

Ona Ry umeemi

— 2231235+ 228
o = ......__i__é_i___ _ 290,
82 = 52— 220 2297 1 (229 —295) + (229 — 2287
Yo o

6+ 36 -1
=...3. +2 "j——"'=36,5;

S,=8-= V3,6 =6;

Jlns R3/Ras uMeeM:

— 626360
yO:—_: """"'“"'".'3—'-——'“:_—
(62 — 62)2 4- (62 — 63)2 -+ (62 — 60)2 _
2

0+ 1+4

62;

Se =82 =
Yo

2,5;

PesynbTaThl pacueToB 3aHOCHM B TabJ, 45.

OnpenenasieM pacuerHoe 3HauyeHHe ! — Kputepusa CrooAeHTa N6 dop-
Myne (D7) H yCTasaBJauBaeM 3HAaYMMOCTb KO3(pdulineHTOB ypaBHeHHA

pas onpegeneHusi Rgg, Rz u R3/Rss. TlpoBepky nmpou3BoiHM, HauuHasa O
CaMoro MaJjaoro Ko puiHeHTa.
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Tabauua 45

2
[lapameTp ’ Y0 S§= Sg Syz S{} S { bz‘}
R, l 229 36 b 2,14
Rgg 373 84 9,16 3,24
Rq/Ryg 62 2,5 1,6 0,56
Has Rog nMeeM
tp (0g3) — 2,9l 2 006 M cpaBHMBaeM
— e— H
P \“23 3 1|.24 ’ cp

¢ {; 43 Ta6.s1. 38 npu f§= ne—1=2; t,=4,3.
ty (ba3) <ty — KO3 dDHIHEHT He3HauuM. [lagee

— 8,6
Ip (bg) = "J'"E'EZ‘L = 2,62 — K03DDHIIHEHT HE3HAUHM;
— 12,5
In (byy) = —I—é—éz—l- = 3,858— 10 Xe;
|— 19
in (by) = 301 4,63 — K030 DHIHEHT 3HAUHM.,

CaepoBartesbHO, 3HAaYHMBl H BCe OCTaJibHBEE K03¢dHIHEHTH.
AHaNOTHYHYIO OHEHKY Ko3ddHIUHeHTOB ycraHaBjxHBaeM Anfl R; n
R3/R,s. HesnauuMbe KoadbdHUHeHTH oTMeuaeM 3Be3foukoft B Taba. 44
H NPHpABHUBAEM HY.IIO.
Jina ypaBHeHHS IKECTKOCTH CMeCH HMeeM CJeyIoUlHe OUEHKH)

_ 27423--22
Jo = L2812
3
o (27—24)+ (23 —24)° + (2224 9+ 1+4
O T (3—1) -2 T

So =8, = V7 =2,646.

Hcnoab3ya cooTHowenus m. 9.17 «6» macrosiuiero PYKOBOJCTBA, BH-
qucasieM OWHOKH B onpellefieHHH KO3(PdHIHEHTOB ypaBHEHHSA:

S{by} = 0,4279S- = 0,4279.2,646 = 1,134;
Y

S{b} = 0,31625- = 0,3162-2,646 = 0,838;
S {bi} = 0,6109S- = 0,6109-2,646 = 1,618;
S {bi;} = 0,35365 = 0,3536-2,646 == 0,937.

OnpenensieM 3HauUMOCTb K03 duuueHToB, cpasHupasd fp C fr=2,12
(=17 no Ta6a. 38):

122, 81
1,134

a) ana bo fp= =20, 10>¢; — ko3¢ PALHEHT 3HAYHM;
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|—0,4]

Bl by fp== 0838 0,477 < tp —~ Ko3pPHIHEHT HE3HAYNIM;
» by ! Y 11 5,49 ¢ bHIHEHT 3HAUNM,;
1 ‘p= 0,838 = 0, KO3 13 '
CAe10BaTeNbHO, 3HAaUYHM H KOdbPuLueHT bs=-—15;
3,4
6) nas bgy lp= ll 6118 = 2,10 <« 2, 12 — ko3 PHuuenT He3HaAUHM;
4,4
byy tp= 1618 2,72 — Ro3pdunneHT 3HAUNM;

CJeA0BaTeNbHO, 3HaUUM H KoadduuueHT by =7,4;

[—1,9]
0,937

CJIEI0BATENbHO, He3HAYHMH BCe MMApHLe B3aHMOJEeHCTBHA,
OxonuaresbHo yTOYHEHHHe Ko3(duuMeHTH npuseleHH B Taba. 46.

Ta6auuna 46

B) Aisl byy Ip= = 1,6 <« 2,12 — Hesnauum,

3nageHnn KoshpHIHEHTOB

MapameTpr b | b0 | bn | 0 bus| bas | bws | bus | s | 62| m
Rs 231 |—54|—12| 0 | — —] of-11{ o]l 4
Ras 376|—57|—15| 0 | —{ —=| =1 o | 17| o | 4

Ry/Roae100 | 61|—5 |0 ] 0| —=|~<|—=| 0 |-552,5] 4
K 23|1—4,5| 0 |—15/7,4|4,4|3,4|—1,5} O 0 7

B tabamie 3HaueHHs K0>¢PHIHEHTOB NPUHATH ¢ TouHOCTbLIO Ao 0,5.
[NonyyeHHHle ypaBHEHHSA NPOYHOCTH H KECTKOCTH HMEKT BHA)

AN
Ifg = 231 — 54}:1 — 12173 e llxlx;]:

N
Yog == 376 — 5737]: o 15.1'-'3 + 1731.’53;

A
y3128 == 61 —-5.1:1 — 5,5x1 xs + 2,5&2 xa;

A
Y, = 23 — 4,55, — 15x, + 7,4x} + 4,4x5 + 3,442 — 1,5x, x,.

[lpousBoauM NpoBepKy NPHTOAHOCTH YTOUHEHHHX YpaBHEHHA mo
dopmynam (58) u (59). Has Buiuuc/eHns AHCNEPCHH aXEKBATHOCTH Sg,a

(MM OCTATOUHON AHCIIEPCHH) COCTaBJsieM BCIOMOTATEJNLHYI0 TalJHIy
AJS Kaxjaoro mapaMerpa. B Kaxnon crpoke 3T0# TabJKIH B YHCAHTRJE
MpeACTaBJeHH KOAHPOBAHHHIE 3HAYCHHN MepPeMeHHHIX B COOTBETCTBHH C
MaTpHlUeH [UIaHUPOBaHHA, & B 3HaMeHaTele MPHBEAeHN TMPOH3BeHEHHd,
[HoJIlygeHHHEe MepeMHOXKEHHEM KO3((IHUIHEHTOB HA COOTBETCTBYIOIEE KO-

IHpOBaHHOE 3HaYeHHe NePEeMEeHHON.
[Ipumep pacuera Sim AN napamerpa Rgs npeacraBied B 1aba 47

B faJjee Mo TeKCTY.
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Taobnuua 47
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Ilas ynobGerea pacuera B nocaenneft crpoke Ta6xa. 47 us Taba. 46
npnni,njeﬂu pacueTHbHle 3HAUCHHA YeThipex KO3PPHUHEeHTOB YypaBHEHHUA
{m=4). A

Croaben, y o6o3HauaeT pacueTHoe 3Hauenue Ry MO YTOUHEHHOMY
YpaBHeHHIO {(CM. Taba. 47); B cToabue y, npeACTaB/JeHH 3HaueHHA Rag,
NOJIyYeHHHe B pe3yJbTaTe HCNEITAHUA ONLITHHIX obpasuos (cMm. Taba. 42,

rpada 9):

A A 2
A=y—y;, a A2=(y——-y3) .
Ianee onpenensieM AHCNEPCHIO aJeKBATHOCTH:
A2 2759
§2 = —

f&II

B nauiem npumepe Ny=8,no=3; m=4, fga=N—m=8—4=4 1 f,=
==n._-,—-l =3—] =2.
OnpenenseM pacueTHoe 3HaveHHe Fp— Koahduiuuenta Puuepa,

YYHTHIBaA, 4YTO S§A>S§ [cM. ¢popmyant (59), (59a) u Taba. 46]:

689,75
Fpﬁ 84 :8,21

Ilo Tra6a. 39 npu fax=4 u f,=2
FT'-': 19,3, T. €. Fp<FT;

H YpaBHEHHE NMPOUYHOCTH Ho3 NPUrOAHO AAA ONHCAHHA HCXOAHOM 3aBHCH-
MOCTH B HCCJIeIOBAaHHBIX NpeaesaXx H3MeHeHHS (PaKTDPOB.

[MpucTynaem K peilleHHIO NTOCTaBJEHHOA 3a4ayH.

[TepBuiM orpaHuyenneM fABAAETCR ofecneyeHHe KeCcTKOCTH OeTOHHOHA
CM€CH, KOTOpasi He A0/XKHA OHITE Bhille 30 c.

M3 ananmsa ypaBHeHHSI KECTKOCTH CJeAyeT, 4TO TPH NPOUYUX pAaB-
HHX VCJOBHSIX MHHHMAJBHOH »eCTKOCThl0 Oyaer obJsajgaTth cMeCh, B KO-
TOPONA N0Js necka npuMepHo paBHa 0,4 (x3~0), [Ipunumas x,=0 H noja-
CTaBJIsif 3TO 3HaYeHHe B ypaBHEHHE, TIONYIHM

K =23 — 4,5%, — 15x,+ 7,4x° + 3,4x2.

OnpepensieM npeneabHble 3HayeHua (aKTOpPOB X; H X3, oOOecreun-

BAIOUIUX 3HAYeHHe XECTKOCTH cMecH He GoJee 30 ¢
a) npu x;=—1 (B/I]) =0,35

X =23+ 4,54 7,4 — 15x, + 3,4x3 = 35 — 15%5 -+ 3, 4x3.

IloncraBngs 3anannoe 3Hayenne JK=30 ¢, moayyaeM KBaapaTHOe
ypaBHeHHE:

30 = 35 — 15x, -+ 3,43

HJH
3,4x3 — 151,45 =0;
+15 4+ V225 — 68 15 + 12,53
Xg = 58 Y — 0,364 u 4,05
x3,>..- 0,364.
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Bropoe 3HayeHHe X3g=4,00 JeXHT 3a npefien1aMH 3KCHEPHMEHTAa H He

YUHTHBACTCH.
ChaejpoBaTesbHO, H3 YCJAOBHA NMOJAYUYEeHHSA XKECTKOCTH He GoJtee 30 ¢ xy

RONXKHO JeXaTk B HHTepBaje 0,364—1 uaH B HATypa/bHHX 3IHAYCHUAK:
B; = xo -+ x3AX = 180 <-0,364.10 = 184 n/m3;
B, = x5+ x3AX = 180 +- 1.10 == 190 a1 /M8,

1. ¢ B npeaeiax B=184—190 a/m3.
Bce nocaeayiooumne snauenus B/L (x,=-—0,5; 0; +0,5; 41) naiwor
Gau3KHe 3HayeHHA X3, T. €. 6/1H3KUe PacXOAbl BOJH:

6) npu x; =-—0,5 (B/L =0,375)

s> —0,177; B =178 — 190 a/m3;
B) npu x; =0 (B/{ =0,4)

xg > —0,427; B =176 — 190 1/m3;
r) npu x; = 0,5(B/L = 0,425)

Xg>—0,456; B=175,4 — 190 n/m8;

) opu x, =-+1 (B/L = 0,45)

Xq=—0,26; B=178 — 190 21/n83.

Ilna pacCMOTpPeHHBIX Cay4yaeB onpeleseM yCJIOBHS MOJNYYeHHSA MakK-
CUMAJIbHOU paHHen NpouHOCTH OeToHA (R3/R2s MaKc):

a) ana x;=—18x,=0 (B/[l=0,30 n r=0,4)
Ry/Rog-100 = 61 4+ 5} 5,5x3 =66 4+ 5,5x;5 u
Ry/R,s MaKc. RocTHraeTcs npn x3 = + 1.
Orcioga Rg/Ry3+ 100 =71,5%,
ApH 3TOM:
H=2314,6—15-+7,4-+3,4=23,3¢c< 30¢;
Rgg == 376 - 57 — 17 = 416 Krc/cMm?;
6) a9 X, =04 x, =0 (B/U=0,4nr=0,4)

R,/R»-100=61% n JK<30 ¢ pmocrHraercs npH 3HaYeHHH X3==—0,427
B B=176 n/m3, npu 3ToM Rog=376 Krc/cm2;
B) aad xy=-+18x,1+0 (B/ll=0,45, r=0,4)
Rg/Rg+100 = 61 — 5 — 5,5x5 = 56 — 5, bxy;
npu xg ==—=—0,41 Ry/R,5+100 = 58,25%;
Ryg = 376 — 857 — 7 == 312 xrc/cM?.

TaxkuM 06pa3oM, OKOHYATEJIbHO HMeeM:
ana Gerona Mapku M 400 ¢ panne#i npounoctbio 70% mapouxof

x,=—1, B/l =0,35;
x2=0; r=0:4;
Xxs=-11;, B=190a/m3; XK < 30c¢;
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Ans Oetona mapku M 300 c panHelt npouHOCTHIO, cocTasamomel 60Y%
MapOYHOH:

xy=-1; B/U=0,45:
x2=0; f=0,4;

x3=—20,4; B=176 n/M3; XK < 30c¢.

AHAJIOFHYHO MNPOU3BOASATCA pacueTh HJAf OCTaJbHHX NapaMeTpoB,
Pacyer agekBaTHOCTH AJs ypaBHEHHA XeCTKOCTH NMpHBeAeH MO JaH-
HHM Taba. 43:

A2 141 141
e == 17,63
17,63
Fp = = 2,02 = 19,3 (no Taban. 39 ana fan =8 n [, = 2).

[TpruaTnf coctaR 6eTOHA NPOBEPHETCH ONBTHHM 3aMECOM B KOppeK-
THPYyeTCs AJIS NPOH3BOJACTBEHHOTO NMPHMEHEHHS ¢ YYeTOM BIAXKHOCTH 3a-
MoJHUTEeNe,

10. ONPEAEJIEHHE, KOHTPOJIb H OUEHKA
KAYECTBEHHDBIX XAPAKTEPHCTHK MATEPHAIJOB,
BETOHHOR CMECH H BETOHA
MPH NPOEKTHPOBAHHH ETrO COCTABA

10.1. IToa <«kavecTBEHHHIMH XapaKTepHCTHKaAMH® 0eTOHA MOHHMAIOT-.
CA HOPMHpyeMbie B 3aflaHHH Ha NPOEKTHpOBaHHe cocTaBa OeTOHA ero
dH3UKO-MexaHHYECKHe CBOHCTBA, KOTOpPble OOHIYHO HA3HBAKTCA «MapKa-
MH». B coorBetrcTBuu ¢ raaBofi CHHIT 11-21-75 «betoHubie H XKene3obe-
ToHHWe KOHCTpykumuu», [OCT 4797—69*, TOCT 8424—72* u npyruMH
HOPMATHBHHIMH JOKYMEHTAMH YCTAaHOBJeHH MapK#H OeTOHA: [0 HpPOYHO-
CTH Ha CXAaTHE; IO NPOYHOCTH HAa OCEBOe pacTAXeHHe HJH pacTAXKeHHe
apu M3rube; MO0 MOPO30OCTOMAKOCTH, MO BOROHENpPOHHLAeMOCTH; HCTHpae-
MOCTH, KOPPO3HOHHOHA CTOHKOCTH H Ap. KoJudecTBeHHBle BEAHYHHH Kaye-
CTBEHHBIX XapakrepHcTHK OeTOHa, 3aJlaHHble B NPOEKTe, B JaJjibHeHilleM
6YAYT HA3HBATLCA «HOPMHpYEMbLIES,

10.2. Bce 3apaBaeMbie B NpoOeKTe KaueCTBEHHHE XapaKTepHCTHKH Oe-
TOHA HOJXHBL HMeTb CTaHAapTHHe MeToan HX onpexedenus (no I'OCT
uan OCT). IlpuH oTcyTCTBHH CTAHAAPTHBIX METOXOB ONpelciAeHHs 3aKaH-
HHX XapaKTepHCTHK MeTOAHKa HX OnpejejieHHs A0JKHA OLITh H3JNOXKeHa
B [IPOEKTHON AOKYMeHTAalHH.

10.3. OnpenesieHHe KayeCcTBEeHHBIX XapaKTEPHCTHK MaTepHasor, Oe-
TOHHOH cMeCcH M 0eTOHa JAOJXKHO MNPOHU3BOAHTLCH MO CJASAVIOLIHM CTaH-
naprtaM: udeMeHtra —no TI'OCT 310.1—3104.76, necka—no TOCT
8735—75, TOCT 4798—69*, T'OCT 8424—72* rpaBis M ueOHS — no
F'OCT 8269—76, TOCT 4798—69*, T'OCT 8424—72*; npounocTe GeTo-
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Ha HA CXKAaTHe H pacTsiKeHHe NMyTeM pa3pylIaloUHX HCIBITaAaHHA CHelH-
aJbHO H3roToBJeHHBIX oOpasuoB onpepenaserca no [OCT 10180-—74;
IPOYHOCTh GeTOHA Ha CXKaTHe NYTeM HepaspylualoUiHX HCNBITaHHR — no
I'OCT 17624—72 u TOCT 21243—75; noaABHXHOCTb H IKECTKOCTh 6eTOH-
Hoit cMecu — no 'OCT 10181—76; moposocrofikocts 6erona — no I'OCT
10060—76; BogoHenpoHuilaeMoCTs 6etona — no 'OCT 4800—59; kosd-
buuuedT duasrpanun 6erona — no I'OCT 19426-—74; nioTHOCTb, MOpPH-
CTOCTb, O0BEMHAs Macca, BOAOHOrJIoHieHHe, BaAaxHocTh — no ['OCT
12730—67; ucrtupaemocth Oerona — no [OCT 13087—67.

10.4. Tlox «koHTpOJeM» IOHUMAeETCH CObMI0AeHH !

MpaBHJ UCOBTAHHS COCTABJAANMIHMX OETOH MaTepHaJIOB,;

NpaBHJI ONpefeNeHHs] HOABHXKHOCTH HJH KECTKOCTH OeTOHHOH CMECH;

NpaBHJ U3rOTOBJEHUs, 00palBOTKKH M XpaHEHHS KOHTPOJILHBIX 006pa3-
OB A0 MX HUCIbITaHNA,

MPaBU/l HODHMEHEHHS Ppa3pyuwialOliHX H Hepa3pyllalwlHX MeTOA0B
onpede/ieHHst XapakKTepHCTHK OeTOHaA.

10.5. KouTpoab 3a KayecTBoM OeToHA NPH NPOEKTUPOBAHHH €ro Co-
CTaBa AOJIXKEH OCYWIECTBJAATHCA 10 TpeM OCHOBHHIM HAaMpaBJIeHHSM:

a) KOHTPOJMb KauecTBa COCTABJAOMIHX 6eToH MarepHasoB, obeche-
qUBAIOLIHA HCIOJb30BAHUE MaTepHaJNoB JAAd NPHUrOTOBJeHHS 6ETOHA, OT-
BeYaOUIHX BceM TpeOOBAHHAM COOTBETCTBYIOUIMX CTaHAADPTOB HJH TeX-
HUYECKHX YCJOBHH HA 3TH MaTepHaJsbl, 4 TakKkKe NONOJHHTEJLHBIM Tpe-
0OBAHHAM, H3JIOXKEHHBIM B 33JlaHHU Ha NPOEKTHPOBAHHEe cocTaBa (eToHA;

0) noomepalHOHHBIH KOHTPOJAbL BCeX TEXHOJOTHYECKHX IMPOIECCOR
IPHrOTOBJICHHS OGETOHHOH CMeCH, M3rOTOBJEHHS KOHTDPOJbHHX 006pasuos
0eTOHA H peXUMOB HX TBepAeHHdA, obecneyHBaiOWHA coOJIOAEHHE YCTa-
HOBJICHHBIX NMPOEKTOM cOCTaBa 0eTOHA M YCJAOBHH €ro TBepAeHHA,

B) KOHTPOJAL KayecTBa 3aTsepiesiltero OeroHa, obecneuuBalOUiHi
nonyyeHHe OGE€TOHA, COOTBETCTBYIOIIEr9y BCeM TpeOGOBAHMAM 33JaHUS HA
NpOeKTUPOBAHHE OETOHA.

10.6. [IoonepallHOHHEIX KOHTPOJL KayeCTBa OGeToHA HOJIXKEH BKJIO-
yaTk B ceb:

KOHTPOJIb COOTBETCTBHA (PAKTHYECKOrO COCTaBAa, NMOABHKHOCTH HJH
KeCTKOCTH M TeMHnepaTypnl OeToHHOH cMecH (BK/aouasa pobGaBKH) MNpo-
eKTHDBIM;

KOHTPOJIb COOTBETCTBHA (POPM JAJsT H3roTOBJEHHA 00pa3noB Tpelbo-
paduaM ['OCTa;

KOHTPOJb COOMIIOACHHS METOAMKH H3roTOBJeHHS o6pasnoB AJis onpe-
JeqieHHS XapaKTepHCTHKH OeTOHA H YyCJAOBHA HMX TBEpAEHHH BIJOTh A0
MOMEHTAa olpeneseHu .

10.7. KouTpoas Kauecrpa 3aTpepaesniuiero 6eTona noJikeH 0043aTedqb-
HO BKJIIOUATh B ceOsd KOHTPOJL NPOYHOCTH OeTOHa HA CXKAaTHE, KOTOpHH
ROJIKEH OCYIeCTBJAATHCH NpuMeHHTenbHo K Metonuke ['OCT 18105—72*
NpH NPHUMEHEHHM pa3pylIaoIIuX CcInocofoB onpelesieHHst NPOUHOCTH Oe-
ToHa u o [OCT 21217—75 npu npuMeHeHHH HEpa3pylOalmux cnocobon
ofnipesesieHHs MPOYHOCTH OeTOoHaA.

Ecnu B 3agauni Ha NPOEKTHPOBaHHE OeTOHa HOPDMHDOBaHH JApYyrue
KA9eCTBEHHBIe XapaKTepuHcTuKi OeTOHa, TO OHE TaKXe ROJXKHH OHTH
BKJAOYEHb B KOHTPOJb 3aTBepAeBHIero 6GeroHa. B ciaygae, Koraa B COOT-
BETCTBYIOIIHX CTAaHJapTaX Ha METOJAbl HCHOBITAHHA HE YKa3aHE HOPMDI

NPOBEACHHS KOHTPOAA, 3TH HOPMBI JOJIKHB OLITh YKa3aHhi B 3a/laHHH
HA TPOEKTHPOBAHHKE.

10.8. Iloa «oneHKOR® MOHHKAETCS:

YCTAaHOBJICHHE BeJMHYHH TpebyeMblX 3HAUYCHHH HOPMHPYEMBIX KadecT-
BeHHBIX XapaKTepHCTHK OeroHa;
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CpaBHeHHe (IO YCTAHOBJEHHMLIM [IpaBHJaM) (aKTHUYECKHX BQJIHYH]
SHaYeHHH Ka4yeCTBEHHBIX XapakTepucTHK OeTolla ¢ TPeOyeMbINM H NpHs
HATHE PCHICHHA O COOTBETCTBHUM KayeCTBa OeToH4 3alaHHOMY B IIPOEKTE,

10.9. Ilpu npHMeHeHHH CTATHCTHUECKAX METOAOB KOHTPOJS H oueuxg
KayecTBa OeTOHA BeJHYHHBI TpeOyeMbIX 3HaueHH#l YCTAHABJIHBAKTCH
Y3eTOM OAHOPOXHOCTHA 5THX XAPAKTEDHCTHK, HANpHMep IIPH Onpele/ieHHY
npoyHocTH OeToHa Tpebyemble 3HaweHHs ycradasampaiores no [OCT
18105—72* u 'OCT 21217—75.

10.10. Ilpu wecraTHCTHUECKHX MeTOAAX KOHTPOAs 3a 3HAYCHHA Tpe-
OyeMLIX XapaKTepHCTHK NPUHHMANOT HOPMHPYEMBIE.



INPH/IO)KEHHE 1

OIMPEAEJEHHUE BOHOITIOTPEBHOCTHU 3AIIOJIHHUTEJIEA
B BETOHHOHN CMECH

BoaonorpebHoOCTb 3aMoJHUTENER OnpefessiOT HCXOAA H3 YCJIOBHA
paBHONOABHIKHOCTH GeToHHOH cMecH. lasa 3TOro:

1) npHroTOBJAIOT CTaHAapTHHIH pactBop cocrasa 1:2 (300 r we-
mMeHTa B 600 r cranzapTHOTO BOJABLCKOrO KBapLEBOro necka, oTpeyalolle-
ro Tpe6osanuam I'OCT 6139—70, ¢ sogonorpeGHocThio 4%). CMech me-
peMellnBaloT BCYyXyl0 B TeueHHe | MuH H O MHMH ¢ BoJoA, nobusasnchk
pacnjbiBa KOHyCa, ONpelessieMOoro Ha BCTPSXHBAIOUIeM CTOJIHKe, paBHO-
ro 170 MM (mo meroauke, nanoxkeHHon B 'OCT 310.1—-76 — 310.4—76)
H oupegeastor (B/L)cp;

2) nopbuparor (B/L{)p, npu KOTOpOM pacTBOop cocTtaBa l:2 Ha HC-
c/e/lyeMOM HecKe HMEeT TaKoH xe pacniniB KoHyca (170 mMm);

3) yCTaHaBJHBAIOT OCaAKy KOHyca (HJH KeCTKOCThb) pacrBopa cCo-
crasa ! :2 na uccneayeMoMm necke npu (B/L)p, onpelie/ieHHOM paHee Ha
BCTPAXUBAIOILEM cTOJHKe. [L/s 3TOro orBelinBalOT b Kr ueMerra H 10 Kr
fieCKa H NepeMelIHBAlOT HX BHadaJe | MHH BCYXYIO, a 3aTeM D MHH ¢
BOJOH, KOJMHYECTBO KOTOpO# ycraHasJapBalioT B coorsercTBud ¢ (B/L)p.
[Tocae 2Toro onpeaeqsiioT NOABHKHOCTbL pacTBOpa CTAHJAPTHHIMH CNO-
cobaMH;

4) noabupaior (B/L)s, npH KOTOPOM JAOCTUraeTCss Ta Xe OCajKa
KoHyca (XKecTKOCTb) OeTOHHOH cMeCH cocrasa 1:2:3,0, T. e. noayua-
erca OeTOHHad CMeChb HOPMAaJbHOH TrycToTh., Has 3TOro oOTBEHIUBAIOT
2,5 Kr ueMeHTa, b Kr necka M 8,75 kr me6Ha (rpasHsi), NepeMeliUuBAIOT
ux 1 MHHE BCyXyl0o ¥ & MHH C BOJAOH, a 3aTeM OUpPeAEJAIOT NMOABHKHOCTD
OcTOHHOA CMeCH CTaHAapPTHHIMH COCOOaMH.

BoaonoTpe6GHOCTb HCCJEAYEMBIX 3aMoJIHHTENeH B NMPOLCHTAaX BbLiYHC-
JAI0T Mo GpopMyaam:

_ (B/W)p —(BIL)cp
2

By 100 + 4;

rae (B/U)p, (B/)cp v (B/L)s — BOROHEMEHTHOE OTHOIICHHE COOTBET-
CTBEHHO PacTBOpPAa Ha HCCAEAYEeMOM mecKe, CTAHLAPTHOrO pacTBopa H
6eToHa;

B, 4 Bm — BoaonoTpebHOCTb COOTBETCTBEHHO MEeCKa H KPYNmHOro 3a-
NOJIHUTEIA.



IPHJ/IO)KEHHE 2

OCOBEHHOCTDb TIOABOPA COCTABA THA)KEJBIX BETOHOB
PA3HBIX BHUJOB WU HA MATEPHAJIAX PA3/IMYHOI'O
KAYECTBA

BETOH HA MEJIKOM IIECKE H KPYITHOM 3AIIO/THHUTEJIE

Menkne necku (My,=2,1—1) umeloT GoJiee OXHOPOAHHH 3epHOBOMH

cocTaB, GO/BLUIVIO YAEABHYIO NOBEPXHOCTb, HH3KYIO HACHNHYIO OO'beMHYIO
MAacCy H MOBLILIEHHYIO MYCTOTHOCTb 110 CpaBHeHHIO ¢ §oJiee KPYMHBIMH
neckaMH. BeToH Ha MeJKHX neckax ofaajnaeT NOBHILIEHHOH BOAONOTPeOD-
HOCTbIO, GoJiee BHCOKHM pAacXOJOM LEMEHTa H HeCKOJbKO NOHHXKEeHHOH
NpouHoCcTbi0. OjHaKO O6€TOHHbIe CMECH Ha MeJKHX [eCKax [0 CpaBHEHHIO
C KPYNHBLIMH MeCKaMH NPH OAMHAKOBOHA OCajKe KOHyca oOJsanaioT Jayu-
wer yAOOOYKNAABIBAEMOCTbLIO, UTO [MO3BOJIAET CHH3HTh OCAAKY KOHYCA
H HECKOJbKO yMeHbLIHTb nepepacxoj ueMeHTa Ha 1 M® GeToHa.

[lon6op coctapa OGeroHa HA MEJKHX MeCKaxX HHYEM He OTJAHIAETCS
or noabopa cocraBpa GeTOHa HA KPYNHOM MecKe M NPOHIBOAUTCS IO OJA-
HOMY H3 H3J0XEHHHX B PYKOBOACTBe cnoco00B, HO ¢ YUeTOM BbILIEOT-
MeyeHHHX ocoOeHHoCTed MesKHX neckos. Ilpu nmombope cocraBa GeroHa
C 3aJaHHOH MNOABHXXHOCTHIO OETOHHOW CMeCcH OCalKy KOHyca cJjeayer
CHHXaTb Ha 2—3 CM [0 CpaBHEHHIO ¢ OETOHOM Ha KPYMHOM IMecCKe HJH
OUEHKY CBONUCTB OETOHHON cMeCH NPOHU3BOAHTL MO yA000YKAaAHKBAaEMOCTH.
ITpu onpenenennu B/L] snayenune koadduunenta A 8 popmyne Re=ARg X
X (U/{B—0,5) pexoMmeHayerca yMeHbiIaTb B 3aBHCHMOCTH OT MOAYJSA
KpYMHOCTH mecka (cM. pHc. 4). Heobxoaumo TakxKe yMeHbLIATL conep-
KaHue Mecka. YMeHblIeHHe pacxo/la NeCKa cJeiyer peryJupoBaTb MO-
HHXeHHeM Ko3(Q(¢HUHeHTa 3aM0JHEeHHS NYCTOT M Pa3sABHXKKH 3epeH 1eb-
Hf pacTBOpPOM (&) HJAH JAOJH IMecKa B CMeCH 3amoJHuteaeft (r) v Kop-

PEKTHPOBATh Ha OCHOBE ONLITHWX 3arBOopeHHA Oetona (cM. puc. 7, 8
H Tabu. 21).

BbICOKOITPOUHbIMN BETOH (MAPKH 500 M BbIIIE)

K xauecTBy MaTepHanoB AJiA BHICOKONPOYHOro 0eToHa, K AO3HPOBa-
HHIO U TepeMelIUBaHHIO UX, a TakKXKe K YIJOTHeHHIO GeTOHHhIX CMecefi,
K YXOAY 3a CBeXKCYJOXEHHHM H TBepAecOWUM OGeTOHAM HNPEeABABJASIOTCA
NOoBHIIEHHKE TpeboBaHHA. 3aNOJNHHTEJNH HNOJIKHH MPHMEHATbCH YHCTHE
(npoMHTHE) H (ppakKuHOHHpOBaHHHE. B KauecTBe KpYITHOro 3amoJHHTE-
JIi AOJIXKEeH NPUMEHATHCH TOJBKO LeOeHb BHICOKOI'0 KauecTBa C LIEPOXO-
BATHIM H3JOMOM AJA ol0ecnedeHUs XODOILUEro CUeNJeHHS ¢ JeMEeHTHO-Ie-
cyaHblM pactBopoM. IIpounocTs KaMeHHON NOPOAH, HAYHEH Ha LlebeHb,
JOJXKHA npeBHLIATh B Apa H Oosee pasza Mapky Gerona. KoanyecTso 3e-
ped nemtanHoh hpopMH HOJXKHO OHTL He Oojee 15% (I'OCT 8267—75).
CootHollleHHe MeXAy ¢pakuuamu mebHA yCTaHABJAHBAETCA 10 HAHMEHb-
el NyCTOTHOCTH (HauboJibliel o6beMHOH Macce) cMecH. Moayan Kpyil-
HOCTH TecKa moJkeH OnTh paBeH 2,1 u Goaee. *

PexoMennyercs mnpuMeHsTb nopTiaaHileMeHT (6Ge3no6aBoynnift) c
HOPMAJIbHONA T'yCTOTON lleMeHTHOro Tecta 20—26% H MeHee, AKTHBHOCTHIO
He meHee 500 krc/cm? Tlpy HeOOXOAHMOCTH NOAYYeHHS GeTOHA [IDPOU-
HOCTbIO BWIIIC AKTHBHOCTH LeMEHTa CJeAyeT NPHMEHATb MJAaCTH(HIHDYIO-
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mue Ao6aBKH., Jasd MacCCHBHBIX KOHCTPYKLHH pPeKOMEHAYeTcsl NpHMeHe-
HYe NeMeHTa C MOoHHXKeHHBIM coaepxanuem CgS n C;A.

B ¢Bf3u ¢ NOBLILIEHHLIM PacxoldoM LeMeHTa HeoOXOAHMO HPHIOTOB-
aAcuve OeTOHHON cMeCH MPOH3BOJAHTb TOJLKO B O€TOHOCMECHTEAAX NPHHY-
IRTEJbHONO JAENCTBHA, a BpeMs NepeMellVBaHHUS COCTABJISIOILMX MarTe-
pHajoB yBeJiHUuBaTh A0 1,0—2,5 MHH,

B uensx CHHXEHHA pacxoja LeMeHTa cjJelyeT NPHMEHsATh MaJjono-
ABHXHBe H XeCTKHe GeToHHble cMecH H BBoAuTb jgobasku [IAB (CHD,
HYK, BPI1, CI1J1 u koMmnaekcHble). Pacxonx necka Ha 1 M3 GeTtoHa He-
00X0AHMO YyCTAHABJHBATL C YuUeTOM IMOBHIUEHHOro pacxojJa UEMEHTa;
colepKaHHe IeCKa olpeAensdercs 0O 3HayeHHio o (pa3x. 4, 6) HaM r
(pasa. D) u o06s3aTe/IbHO YTOUHSAETCH HA NPOOHBIX 3aMecax MO METONHKE,
H3JIOXXeHHOH! B pasll. 8 Hacroswero PykoBoactea. B ocranbHoM noabop
coctaBa OeToHa He OTJHYaercA OT noabopa oObIUROro GeToHa H NPOH3-
BOAHTCA [0 OJHOMY M3 ONHCAaHHHX B PykoBoacTBe ¢nocoboB.

BETOH OOPO)XHbBIX U ASPOAPOMHBIX T[IOKPBLITHH

beToH HOPOXHBIX H a3pOJPOMHLIX NOKPHITHH «paboTaeT® KaxK IJIHTA
Ha ynpyroM ocHoBaHHH. ITo3TOoMy Mapka GeroHa nmo ['OCT 842472
YCTaHABJHBAETCA 1O NMPOYHOCTH Ha pACTAXKeHHe NpPH H3rube H CXKaTue,

[Tecok ponyckaercs MpUMeHsTb ¢ M, =2 u 6oaee.

Kpynaoifi 3anonnurens (uieGenb, rpapuil, 1ebedb H3 rPaBHR H JO-
MEHHOTO lIJIAKa) AONYCKaeTCsl K HCIIOJb30BAHHIO C KOJHUYECTBOM 3epeH
Jemandon ¢opmul 20 25%. Haunbonsbmwaa kpymHocTs wiebHA A8 OXHO-
CJHOHHBIX NOKPHITHH HOJXKHa ObiTh 40 MM, a AJs BepxXHero c¢Josg ABYX-
CHOHHBLIX MNOKpLITHHA — 20 MM. IIpouHOCTE HCXOAHOA mOpOALI, HAVIUEH HA
mebeHb AJAA OAHOCHONHHIX H BepXHero c¢J0A ABYXCJAOHHBIX NOKPHITHH,
poixuHa  ObTb: OAA  U3BepXeHHmX  mopol >1200, ocagounnix
> 800 Krc/cM?, a AaA HHXHEro CJAOA ABYXCJIOHHHEIX NOKPHITHA — COOT-
BeTcTBEHHO 800 u > 600 krc/cMmi,

Has OOHOCHOMHKIX H ABYXCJOHHBIX HOKPBITUA JOJKHB NPHMEHATh-
€ TOJNbKO IOPTJAaHALEMEHTH (YHCTO KAKHKepHBble) Mapku 500 u sbime
(AonyckaeTcs, Kak HCK/IO4eHHE, NPH TEeXHHKO-3KOHOMHYECKOM OGOCHO-
BaHHH npuMeHeHHe nemeHra Mapku 400), a g/jas ocHOBaHMH yCOBeplUeH-
CTBOBAHHLIX NOPOT — MNOPTAAHAUEMEHT ¢ MHHepaJbHbIMH J006aBKaMH Ma-
pok 300 1 400. CoaepxaHHe TpexKaJbllHeBOro aJIOMHHATa B IleMeHTe
Aas 6eTOHA MOKPBITHH AOMKHO ObITh He 6oJee 10%, a ansa OeroHa OCHO-
BaMHH OHO He HODMHpYETCH.

IIpn cpaBanTeNbHO HebGoabluON ToJIUHHe (15—20 cMm) GeTOHBHE NO-
KpHTHA 006j27ai07T GOJIbUIOK OTKPHTON [MOBEPXHOCTHIO, UTO CHOCOOGCTBY-
€T HCHAapeHHI0 BOALI H BO3MOXHOMY NOABJEHHIO TpeifHH., YUrtobum n3be-
XKaTh BPEAHOr0 BAHAHHA 3THX PaKTOPOB, HeOOXOAUMO NPHMEHATh O€TOH-
Hble cMecH ¢ OK=2—4 cM, ¢ ONTEMAaJIbHLIM CoAepXKaHueM NecKa, HCKJIOo-
YaliHM H30LHITOYHOEe KOJHYECTBO PAacCTBOPHOH dYacTH, H OOeCIeyHBaTh
CBOCBPEMEHHMH YXOJ 34 CBeXeyJloXKeHHLIM H TBepAelwuM 6eToHOM. Bo-
AONEMEHTHOE OTHOWIEHHNE N1 GeTOHA OAHOCJOHHBIX H BEPXHEro ¢Jjosa AByX-
CJOANBIX TOKPHITHHA JOJXKHO ObITh He Gosee 0,5, O HHXKHero cJjos
ABYXCHOUHH X MOKPHITHH ~— He Gojee 0,6. Yuurmsas pabeTy OeTOHA NOA
COBMECTHLIM BO3JAEHCTBHEM MOpPO3a H arpecCHBHON cpeldbl, B GE€TOHHYIO
cMecb  Heo6xoauMo BBOAHTL Jjo6aBku: maactHduuupywne (CHAB,
IALl-1); naacredpupnpyome-sosayxopobaekawmne (M;, AMH, BJIXK,
'OK-10 sau 11, HUK, KYHP); Bosayxososaekawomune (CHB, CI1,

LHHHIIC-1); razoo6pasyoumine (I'K)K-94), a takxke A06aBKH — YCKOpH-
TeId TBepAeHHA H NIPOTHBOMOPO3HbLIE,
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Ko/auuecTBO BOBJEUEHHOTO BO3AYXa AOJKHO OuTh Ansn GeToHa oaHO-
CNOHHOrO MOKPHTHA H BEPXHEro ¢J0s ABYXCJAOWHBIX [MOKDBITHH B Mpege-
nax H5—6%;: AJAS HUXKHEro cJosl MABYXCJIOHHBIX MOKPHTUA B Ipejenax
3,5—~4,5%. YuuTeiBas, 4yTOo B HacTOflllee BpeMs IPUMEHAIOTCA HOBBIE
VKJaAOUYHbe MAaluHHB C NOCTEeNEeHHHIM INpOoABHXKEHHeM onaJqyOKH rpaHeft
IVIAT, HeoOXoauMo ofpallaTh BHHMaHHe Ha IpaBHJbHOe HasHayeHue OK
H colepXaHHe necka, 4ToObl He AONYCTUTb ONJKBaHHA 6eTOHA rpaHed
TLJIHT.

[TonGop cocraBa O6eroHa AOJXKEH INPOH3BOJHTBCA MO MeTOAAaM, H3-
JIOXKeHHbBIM B HacTosilieM PyKOBOACTBE, HO ¢ YUEeTOM OCOOCHHOCTEH TeX-
HOJMIOTHYECKHX M NPOHU3BOJNCTBEHHHIX YCJAOBHH H paboTH A0poKHOro Ge-
TOHa. Pacyer cocTaBa BeJeTCsl IO MPOYHOCTH Ha CXKaTHe ¢ obecrneueHueM
TpebyeMO# MPOYHOCTH HA HM3rHO HJH TIO NMPOYHOCTH Ha H3rub c obeche-
YeHHEM 3aJaHHOH NPOYHOCTH HA CXKAaTHe H MOPO3OCTOHKOCTD.

BETOH IJIAd CBOPHDLIX KOHCTPYKIHH,
HN3TOTOBJIAEMbBIX C ITPOIIAPHMBAHUEM

Hia H3rOTOBAEHHA H3AeNHA W KOHCTPYKUMH H3 Gerona Mapku 300
H HHXKe NPHMEHAIOTCA IUJAKOMNOpTAaHAUEeMeHT H NOPTIaHALUEMEHT C MH-
HepaJgbHBIMH A00aBKaMH, a M3 OeroHa Mapok 400—600 u BhIe — 6e3-
A00aBOUHHH nopraauaueMenT MapoK 500 u 600. PekomeHayeTcst NpH-
MeHATh NJacTuduuupoBaHHbBle H rHApOoPOOHbIe HEeMeHTHl HJAH NJacTH(H-
LHPYIOUIHe H BO3AYXOBOBJEKalouide [100aBKH, I103BOJAIOLIHE CHHXKATh
pacxoA ueMeHTa. 3amOJHHTENH AOJXKHH IIPHMEHSThCH 4YHCThie H ¢pak-
IIHOHHPOBAHHHE, yloBJeTBOpsalomKHe TpebopanuaM T'OCT 10268—70*.

Ha yckopeHHe TBepAeHHA (eTOHA OKA3hIBAIOT BJHAHHS MHHEDPAJOTH-
yeCKHH COCTaB H aKTHBHOCTh IleMeHTa, cocraB 6eToHa H MOABHXHOCTD
(XecTKOCTb) GETOHHOH CMecCH, BpeMs MNpeiBApPUTE/ALHON BLIJEDIKKH, pe-
XHUM TenaoBold o6paboTkH, BUIA DOPM (OTKPLITHIE HJH 3aKPHMThIE), B KO-
TOpbIX NpoNapHBaeTCs H3Aesde, U Ap. BuusaHue Bcex 3THX ¢(haKTopoB
y4ecTh O4YeHb CJ0XKHO. IloaToMy noubop cocrasa 6eTOHa AOJNKEH OCHO-
BHIBATLCA HAa NpPOBeAEHHH TPOOHHX 3aTBOPEHHA NPH KOHKPETHO IpHMe-
HAEMBIX MaTepHaJ/ax, NpH Tpex-deThipex sHaueHHAX L[/B u Tennosoil 06-
paboTKe GeTOHHBEIX 00pa3loB O NMpHHATOMY Ha 3aBoje JKBU pexumy
nponapuBaHusi. Ha ocHOBe mnoJayuyeHHBIX IPOYHOCTHBIX MNOKa3aTeJel
CTpouTCA 3aBUCHMMOCTb Rs=f(L[/B) u najee rpaduueckn omnpenesercs
TpebyeMoe 3HaueHHe [[/B. 1leMeHTHO-BOAHHIMH OTHOIUCHHAMH AJIA NpPoG-
HBIX 32MECOB MOXHO 3aJaTbCdl, KaK yKas3aHo B pasf. 5 Hacrosuero Py-
KOBOACTBA, MM ONpeJeluTh HX pacueToM 1no dopmyaam (7) u (7a),
Taba. 23 U 22 nactosuiero PykoBoactBa. 3aTeM 3aTBOPSIOTCA NPOOGHbie
daMeCH OpU HakhgeHHOM [[/B u ABYX APYrux 3Ha4YeHHUAX, OTJIMYAKLHXCH
OT Hero Ha =#0,2. 3 Kaxgoro cocraBa H3roTaBJHBAWTCA 06pasibl- Ky-
Obl, 3aTEM OHH NPONAPUBAIOTCS H HCHBITHBAaIOTCA. Ha ocHOBe mosyuen-
HbIX JaHHBIX cTpouTcs rpaduk Re=[(L[/B) u OKoHuaTeJbHO YCTaHABIH-

BaeTcs Tpebyemoe L{/B c nocaeayoieii nposepKoli ofecnedeHus npoeKT-
HOil MapKH GeToHa Ras.
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TMAPOTEXHUYECKHR BETOH

Beron rHAPOTEXHHUECKHX COOpYXKeHHUH pasaenfercis N0 30HAM Ha:
MOABOAHYIO (MOCTOSHHO HAXOAALLYIOCS B BOJe), 30HY NEepEMEHHOro ro-
pH30OHTa BOAKW (MOABEPKEHHYI0O MHOIOKPaTHOMY 3aMODaXHBAHHIO U OT-
TAHBAHHIO WM HACHILEHHIO H BHCYIUHBAHHMIO), HAABOAHYIO (MOJABepIKeH-
HYI0 3NMH30AHYECKOMY OMBIBaHHIO BOAOM H BO3ACHCTBHIO aTMOCQepHBIX
ocaaxos), BHyTpuMaccHBHYK0. [lo3ToMy K THADOTeXHHYECKOMY O€TOHY
H MarepHajaM AJA Hero NpelbABJAIOTCA pasJjHYHHe TpebOBaHHA Ha
c2KaTHe, MOPO30CTONKOCTh, BOZOHENPOHHILAEMOCTh, HCTHPAEMOCTh H KaBH-
TAllHOHHYIO CTOHKOCTh, VCAAKY, TepMHUeCKoe pacuiupeHHe. B 3aBHCHMO-
CTH OT YCJOBHA paboTHl 3/IeMEHTOB KOHCTPYKUUHA H COOPYXKEHHH AONY-
CKaercs Mapky 6eTOHA N0 CXKATHIO U BOAOHENMPOHHIAEMOCTH YCTaHABJH-
BaTh B cpokH 60, 90 u 180 cyr. Hus ruaporexHuyeckoro GeToHa MpH-
MEHAIOTCH CyJabaTOCTOHKHHA NOPTVIAHALEMEHT, NOPTJIAHALEMEHT ¢ MHHeE-
panbHLIMH A06aBKaMH, NYHUOJAHOBHNA H IJAKOBHIH NOPTAaHALEMEHTH.
Bce 3TH neMeHTH MOrYT BHIIYCKAaTbCHl ¢ NAACTHPHUHPYIOIUMHMH H THIAPO-
dobrbIME pob6aBkaMu. [IpeanoutreHne aas NMoABOAHOrO H BHYTPHMACCHB-
HOTO OeToHa OT/A2eTCA NYUIOJAHOBHM MNOPTAAHAUEMEHTAM HJH ULIAKO-
NMOPTJAaHAIlEMEHTAM, TaK KaK 6eTOH Ha STHX lieMeHTax olsaapzaer O0Nb-
IIed CTOHKOCTBIO KaK B IIpeCHOW, TaKk H B MHHepaJH30BaHHOW BOJe H
MeHbIIHM TenyaoBuaeneHHeM. OaHako GeTOH Ha 3THX HEMEHTAX HMeeT
HH3KYI0 MOPO30CTONKOCTh, [lJ1I8 30HW mNepeMEeHHOro ypoOBHs BOAH cJe-
Ayetr NpHMEHATb CYJb)aTOCTOHKHHA NMOPTAAHAUEMEHT, NOPTJAAHAUEMEHT C
MHHepaJbHHMH J00aBKaMH,.

Ha 3Tux neMeHTax obecneyHBaeTcs noaydeHHe 6eTOHAa HYXHOH MO-
PO30CTORKOCTH M BoloHenpoxuuaemocts. Copepkanne CsA B LeMeHTe
AJA THAPOTEXHHYeCKOro O6eTOHa 30HBI NEpPEeMEeHHOro TrOpPH3O0HTA BOALL
RoAKHO OniThb B nupepenax ao 5—7%, a cymma C;A+C,AF nmoaxna
O6uith He MeHee 20%. IIpn HaauuHn arpeccHBHOf CpefH LOJXKEH NMpHUMe-
HATBCH CYAbPATOCTORKKHA HeMeHT. s nosbilileHHS MOPO3OCTORKOCTH H
BOJAOHENpOHULIaeMocTH HeobxoauMo mBoauts CUAD, CHB, muaonadr u
Apyrie pobaBkH. [lna yMeHblleHHSI pacXoha UEMEHTa, TENJOBHAENEHHS
H 06bpeMHHX aedopMaluHi £ OeTOH NMOABOAHHIX 30H, BHYTPHUMACCHBHLIA
H HaABOAHHA AO/KHH BBOAHUTHCS pa3NHYyHHE MHHepaJabHbe A00aBKH.
3anosHuTeNH AJA rUAPOTEeXHHUYECKOro OeTOHa HOJXKHE obecneuuTs Tpe-
6yeMHe NpOYHOCTb, MOPO3OCTOHKOCTh, BOAOCHENPOHHIAEMOCTh H YAOBJIE-
T80pATh TpeGoBanuaM ['OCT 4797—69*, a ruaporexHHYecKuit GeToH
nonxeH ynoJsersopsaTh TpeboBanuio F'OCT 4795—68.

[TogGop coctaBa rHAPOTEXHHUYECKOro GeTOHA MNPOH3BOAHTCA MO O-
HOMY H3 H3JOXKEHHHX B AaHHOM PykoBoacTee cnocoby, HO C Y4eTOM
ocobeHHOCTeH, ycJaoBUA paboTH GeToHa u npoH3BojAcTBa pabor. Cnenn-
anpHble TpeOOBaHHA MO MOPO30CTOHKOCTH M BONOHENPOHHIAaeMOCTH oGe-
CHEYHBAIOTCA MNpHMEHEHHEM KaueCTBEHHBIX MaTepHaJsoB, HalJeXalluM
BhiGopom BfI{ (u3 ycnoBuii ofecledeHHs He TOJBKO HPOYHOCTH, HO MO-
PO30CTOAKOCTH H BOJOHENPOHHIUAEMOCTH), Ha3HaueHHeM ONTHMAJBHOTO
pacxojfia UeMeHTa H necKa, MTPpHUMEeHeHHeM MHKPOHaNOoJHHTeNef H NJacTH-
GbHUKMPYOIHX, BO3AYXOBOBJEKAOWUX A06aBok. PacuerdHoe B/Il poaxuo
OniTh He GoJee MaKCHMaJbHO yCTaHOBJAenHoro mo raase CHull II-28-73
n FOCT 4797—69* (cM. taba. 5). Cocras Gerona moabHpaeTcs 3apaHee,
A0 Hadaja CTPOHTENBCTBA, HAa MaTepHanaX, NOAJNeKAaIHX NPHMEHEHHIO,
C 00513aTeNIbHHIM HCNBITaHHEM OeTOHA HemoCpeXCTBEHHHM 3aMOpaXKHBa-

HHeM, B nocieayouleM BO BpeMS CTPOHTENBCTBAa GETOH HCNHITHIBAETCH
Ha MOPO3OCTOMKOCTb B CPOKH, ycraHoBjgennsle CHull.
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bbICTPOTBEPAEIOUIHN BETOH

Ocuosuoe TpebGoBaHHe, MpeAbABAseMOe K OnCTPoTBEpAEIOlieMy Oe-
TOHYy, — 3T0 oDecnedeHHe BLICOKOH NMPOYHOCTH B paHHeM so3pacte npH
eCTeCTBEHHOM TBeDACHHH WJH HDH YKOPOUeHHHX pPeXHMaX nponapHBa-
HHSI, a TaKXKe MPOYHOCTH B 28-cyTOYHOM Bo3pacre. Ll NPHIrOTOBJEHH
6nicTpoTBepAciolilero 6eToHa AOJIMKHB NPHMEHATHCA ObICTPOTBEpACIOUIH A
nopTiAaHANEMeHT H OLICTPOTBEPACIOMIUA  UIJAKONOPTIAHAUEMEHT  HJH
NOPTAAHALEMEHT C BHICOKHM COACPIKAHMEM TPEXKA/bLUHEBOro aJHOMHHA-
Ta, ¢ JOMOJHHTEJLHLIM BBeJc¢HHeM runca (2—49%), XJopHcTOro KajbiHA
(0,5—~2%) HJAH KOMNJEKCHHX J06aBOK (THNCH-XJOPHCTHIH Kaabuui)
B Ap.

pHapﬂ,ﬁy C NpPHMEHEHHEM CIlelHaJbHBIX UEMEHTOB M BBeJeHHEM YC-
KODHTeJIel TBepAeHHS [JIA NOJY4YeHHS BBHICOKOH HPOYHOCTH B paHHHE
CPOKH He0OXOAHMO MPHMEHATb BO3MOXKHO HH3KHe BOAOUEMEHTHBLIE OT-
HOIIeHU S, KeCcTKHe 6eTOHHBle cMeCH, YHCTHEe (pakiHOHHPOBAHHKIE 32110.1-
HHTEJH H KOMIVIEKCHHE MepONpHUATHSA, oleclleuHBaloilive HaHAYULIHe pe-
synbTaThl. [Ipu sTOM HEOGXOAMMO YUHTHIBATH, YTO IPHPOCT HPOUYHOCTH
He fABASeTCA NPAMOH CYMMOHM HAPUPOCTA NPOYHOCTH, HOCTHraeMOW KaxX-
ALIM cnocoboM HAX (PAKTOPOM B OTHEJAbHOCTH,

IlonGop coctaBa GeroHa HeOOXOAHMO NPOH3BOAHTE Ha OCHOBE NMPOO-
HHX 3aTBOPEHHHA MO TpeM-YeThipeM 3amecaM. BonoleMeHTHOC OTHOUIEHHE
ofnpejielisieTrca Hexonast H3 obecnedenHuss HeoOXOIHMOH HPOYHOCTH B 3aaH-
Hoie cpokH (1—3 cyT) npH ecTeCTBEHHOM TBEpPASHHH HJH MOCJIE fpona-
puBaHHA No OOLIYHOMY HJIH YKODOUYEHHOMY pexHmy. B ocranbHOM moabop
cocTaBa 6eTOHA NMPOH3IBOAHTCA OOBIYHBIM CIIOCOOOM.

BETOHbl C JAOBABKAMH PA3/IMUHOI'O HA3ZHAYEHNS
U AENCTBUH

B OGeToHHYIO cMeChb B HaCTOsillee BpeMs LIHPOKO BBOAATCH A00aBKH
IJiIT 9KOHOMHH lLieMEHTa, NOBLIIIEHHS NJACTHUHOCTH CMECH, TOBBLILICHUHA
NPOYHOCTH, MOPO3OCTONKOCTH, BOJOHENIPOHHIIAeMOCTH, YCKOPEHHS TBepae-
Hus OeTOHa B paHHEM BO3PacCTe HJH 3aMelJieHHS CPOKOB CXBATHIBaHHS.
Ipumensiores aob6asru: naactupuuupyroume — CIADB, BPII, MBC; Bos-
nyxososaekawoinue — CITH, IITHHUTIC-1, CHB; maactupuuupylomme-so3-
AyXoBosJeKaioue — MunoHadT, acupoia-meuionadr, BJXK, TTANIL-1:
razoobpazymomne — FK)K-94, T'K)K-10, 11, 13; yckoputenn TBepienus
6eTOHa — THIC, XJIOPHCTHH KaJbUHH M HATPHH; MPOTHBOMOPO3HLIE —
HUTPUT HaTpufA, HUTpuT-HUTpaT Kajapuus (HHK), xutpur-uurpart-xno-
pua kaabuus (HHXK) u ap. HefictBue Muorux n06aBOK KOMILJIEKCHOS,
nanpuMep CJ/IBb nosbinaer mIacTHYHOCTh OETOHHBIX CMeceli H MOPO30-
CTORKOCTh OeTOHA, a TaKXKe MO3BOJSET SKOHOMHUThL LEMEHT 3a CUEeT CHH-
KEHHA BOAONOTPEOHOCTH HJIH INOBHINATE MNPOYHOCTH NPH YMEHbIUCHUH
B/L, npu coxpaHeHuH OCaAKH KOHyca mnoctosgauoii; CHB nouuxkaer
XKeCTKOCTb, a IVIaBHOE, CYILECTBEHHO MOBHIUIAET MOPO3OCTOHKOCTh H T. A
YuuTHIBasi pa3judHoe AeAcTBHe A0GABOK Ha OeTOHHYIO cMech W GeTOH, B
HacTosulee BpeMs INHPOKO NPHMEHSIOTCA KOMIJEKCHHe no6aBKH, MO3BO-
AA0IWHe NONYYHTL HauboabWHA 3¢ deKT.

Hapsaay ¢ npUMeHeHHeM LIHPOKOA raMMH XUMHUYeCKHX A00aBOK AJA
pa3faB/ieHHA UEeMEHTOB BHICOKHX MapoK HNPH MNPHTOTOBJEHHH GeToHa HH3-
KHX MapoK B OETOHHYIO CMECh BBOJAATCA MHHeDalbHHe no0aBKH (Tpened,
ONMOKa, AHaTOMHT, MOJIOTHH rpaHyJHPOBaHHBIA yak, sonaa-yuoc TILI

B Ap.).
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[Top6op cocTaBa 6eToHa ¢ BBeleHHeM B GeTOH XHMHYECKHX H aKTHB-
HbX MHHepaJbHBIX A00aBOK NPOH3IBOAUTCA 110 OLHOMY H3 H3JOMEHHHX
B PykoBoAcTBe cnoco00B, HO C YUYETOM HAa3Ha4YeHHSA H AeHCTBHA A06aBOK.
Hanpumep, npH BBeleHuN B OeToHHY10 cMech C/AD pacxox uemenra He-
06X0ANMO YMeHLIIHTL H& 5—7 Y% H/Iu BHauajge onpeldeautbh HI LT ¢ atoii
J00aBKOf, 3aTeM MO PHC. D ONPEAEJHTh PACXOA BOAH U YTOUHHTb €ro no
Tabn. 25, a B JdafbHefillieM pacyeT BeCTH OOMYHBIM cllocOOOM, Hampumep
o MeTOoANKe, H3JoKeHHOH B pa3fli. 6 nacroauiero Pykosoactsa. [lpwu
peegeHud CHB u apyrux BO3AyXOBOBJAEKAOIMHX H ra3oo0pa3ylouinx Ao-
6aBox HeoOx0AHMO YUHTHBaTbh 00beM BOBJeUYeHHOIO BO3AyXa MJH rasa
H pacxoj MaTepHa/oB YyCTaHAB/JAUBATL B 3aBHCHMOCTH OT COJAEpXKaHHA HX
B OeTOHe.

[TloapoOGHble AaHHBIE H3JOXKeHH B <«PyKoOBOACTBE NO NPUMEHEHHIO
xBMHYecKkux pobaBok K Oerony» (M., Crpo#iuzgar, 1975) u «Pexomen-
Aaupax 0O NpHMeHEHHI0 XHMHUeCKHX ao0aBoK B Gerome» (M., Crpoli-
uanart, 1977).

MOPO30OCTONKVHIA BETOH

Jas noayueHHs MOPO3OCTOHMKOro OetoHa HEOOXOAHMO NPUMEHATH
MaTepHaJbl BHCOKOTO Ka4ecTBa, MOJHOCTHI0O OTBeyawlue TpeOOBaHHAM
CTaHAAPTOB.

Braxyiee A0AXKHO OHTb TOJBKO Ha OCHOBE MNOPTAAHAUEMEHTHOTO
KJAHHKEpPa ¢ OTPAaHHUEHHLIM COAEpXKaHHeM TpPEeXKaJbIHeBOTO aJIOMHHATA
(ne Gosee 8%), nmpu 3TOM pPEKOMEHAYeETCA NPHMEHATDH: CYJb(aTOCTOHKME
noptaanjueMenTh (no I'OCT 22266—76) — ans 6eTOHOB MOPO30CTOM-
kocTblo Ao Mp3 1000 Ges poGaBok, no Mp3 500 ¢ mMuHepaJbLHHMH J10-
6askamu, g0 Mp3 100 — wmnakonopTinaniueMeHT; MNOPTAAHAUEMEHTH
(no I'OCT 10178—76) — nna OGeToHOoB C MOPO3OCTOHKOCTRIO A0 Mp3
500 6e3 pobaBok, no Mp3 300 ¢ MusepanbHLiMi AoGaBKaMA.

Bce BHAB HeMeHTOB MOryT OHTH MAACTHOHIIHPOBAHHHIMH HJH THA-
podobuabiMu (cM. [OCT 10178—76 n. 2.7).

Bo Bcex cnyyaax 0eTOH Ha NMPHHATOM K NIPHMEHEHHIO BAXKYIUEM AOJ-
XeH ObITh fnposepen Ha Mopo3octToikocts no TOCT 10060—76.

HOaa GeroroB mMapku Mp3 200 # suile ciaeAyeT NMPHMEHATH TOJBKO
MODO30CTOHKHH LieGeHb BLICOKOr0 KadyecTBa #3 MOPOA TIPOUYHOCTLIO B
1,5—2 pasa Buitile Mapk# Tpebyemoro HeToHa.

Haa 6eronoB mapku Mp3 go 200 paspetraercss npuMeHATH MOPO30-
cTOWKUNA rpasuil.

CooTnometne MeXxay d¢pakugaMu noabupaercss M3 YCJOBHH HaH-
MEHBIIEHR NYCTOTHOCTH CMECH.

Itecox moakeH pMeTs MOAYJADL KPYMHOCTH 2,1 H BHIIIE.

Ecny neMenTH He HMET JaCTHPHUUPYIOILHX HIH TrHAPOPOGHBIX
A00aBOK, BBeAEHHHX NPH 32aBOACKOM NToMone, HeoOX0AHMO BBOANTE CJeAy-
e 100aBKH UM UX KOMIVIEKCH NPH HM3rOTOBJEHHH OETOHHO! CMECH:

a) CAb B xonnuectBe 0,2—0,3% no macce uneMenta B pacdere Ha
cyXoe BeecTso J106aBKy;

6) CHB » kxonuuectse 0,01—0,029% no macce meMenra B pacueTe
Ha Cyxoe BelllecTBO A00aBKY;

B) MusionathT B kKoauuecrse 0,05—0,20% no macce uemenra;

ry 'K)X-94 s roanuectse 0,03—0,08% no Macce nemMeHTa B pacueTte
ra ucxoanoe semectso 100% konuentpanuu;

n) xomnnexchyw gobasky (CAB4CHB) B yka3zaHnHX Ko/HYeCTBax

n ap.
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[IpuMeHeRHe NOBEPXHOCTHO-aKTHBHBX AO6ZBOK ROMKHO obec-
NeYHTh BOBJIeYeHHe B OeToHHyI0 cMecb 3—6% Bo3gyxa wiau rasa no
o0Bemy.

Pacuer cocraBa MOPO30CTOUKOro 06€TOHZ NPOK3BOAHTCA MO NPOUHO-
CTH OJHHM H3 H3JOXEHHHX B PyKoBOACTBEe clocoboB. Ecau pacyeTHoe
B/If nonyuutca Goanite pomyckaeMmoro B CHull, TOCTe uan TY nuan
0eTOHOB TeX MJH HHBIX KOHCTPYKHHH H COODYKeHHH, TO npH Inoabope
MPHHUMAETCA AONYCKaeMoe, a €CJH MeHbIlie, TO pacieTHOe BOJOLEMCHT-
HOE OTHOILEHHE.

[Tocne yTouynenust B/I] maabHeRwui pacyeT cocTaBa GeTOHA BeAeTCH
oOHYHBIM cnocoboMm. s ycTpaHeHHs BO3MOXHOR OWKOKH 06pa3um nas
NPOBEPKH Ha HPOYHOCThL H MOPO3OCTOHKOCTH H3rOTOBJAAINICH U3 TPeX CO-
CTaBOB OeTOHA: NOJAYYEHHOrO pacyeToM H ABYX APYTHX, OT/IHYAIOHIHXCSH
no B/l ot pacueTHoro Ha +0,05.

Mop030CTORKOCTE NMOAOOPAHHLIX COCTABOB 6eTOHA NpoOBepseTcs He-
MOCpeACTBEHHRM MCIHHTAHHEM Ha MHOTOKpaTHOE 3aMODaXHBaHHE ¥ OT-
tanBaine no N'OCT 10060—76. las BOIMOXXHOCTH OllePaTHBHOH OINEHKH
MOPO3OCTOUKOCTH PEeKOMeHAYeTCHA OAHOBPEMEHHO NpPOBECTH HCHHTAHHE
OeToHa OJHHUM H3 YCKOPEHHBIX MeTOAOB, H3A0XKeHHHX B ToM e ['OCTe:
C onpeje/ieHHeM OCTATOYHBIX AedopMaluy, IIpH 3aAMOPAXKHBAHHH KO MH-
Hyc 50° C unm no KoMmeHCalHOHHOMY (aKTopy.

OCOBO TSUKEJIBIE U FUHAPATHbBIE BETOHBDBI!

Oco60 TsxeJible H rujpaTHble 0eTOHH INPUMEHSIOT B CHEUHANBHBIX
COOPYKEHHUAX OJA 3alUUTH OT PAAHOAKTHBHHX BO3XEHCTBHA.

K ocobo TtaxenunM OTHoCHATCH OeToRH ¢ oObeMHOH Maccol OoJee
25 1 10 5 /M3, K ruApaTHEIM — 6eTOHBI, coAepxKaline 6oJiblioe KOJH-
9eCTBO XEMHYECKH CBSI3AHHOH H MNOJYCBA3AHHOHM BOAHI.

Hasa oco60 TaxenbiXx 6eTOHOB NPHMEHSIOT NOPTVIAHAlEMEHT, NyI0-
JIJAHOBBIH MOPTAAHALEMEHT, LJIAKONOPTJAHALEMEHT, TIHHO3EMHCTHH Ie-
MEHT, FHICOIVIHHO3EMHUCTHA paclIHpSAIOLINACS IIeMeHT.

B rHapaTHHX OeTOHax AJAs MAaKCHMAJbHOIO YBCJIHYEHHS COAeprKa-
HUA B OeTOHe CBSI3aHHOH BOJAW PEKOMEHAYeTCH MNpPHMeHATh LeMeHTH
rNMAHO3EMHUCTRIHA, PACIUPAIOINHHACA O6e3ycafouyHuN, OLICTPOTBEpACIOIIHA,
C NMOoBHIeHHOR A06aBKOH THICa, CAMOHAIPATAEMBH C MaJOH 3Heprueh
paclIHperHsl.

B kayecTBe 3amoJsiHdTeNeli B 0c000 TANXeJHX OeTOHAX HCNOJb3VIOT
MaTepHaJibl ¢ BLICOKOA NJOTHOCTBK)Y. MAarHeTHT, reMarTHT, 6apHT, MeTall-
JHYECKHH CKpan M T. A.; B THAPATHHX OeTOHaX ~ JIHMOHHT M CePIICHTH-
HUT. B ROMOMHHpOBaHHLIX O€TOHAX IHPHMEHSAIOTCH TAXeJahle H OOHYHBe
3amoNHUTENH: webeHn, rpaBuf, NeCoK.

K zanonHmaTessM AJst 0coB0 TAXKeNBIX ¥ T'HAPATHEIX GETOHOB Mpeib-
ABJISIOTCA CHedYIoliue AOMOMHUTe/bHBle TpeOOBaHHA:

a) N0 MHHEMAJbHOH TNPOYHOCTH Ha CXKaTHe: UYryHHHI cKpam ~—
2000, wMarnerur — 2000, ~auMOHMT wWJH reMaTHT — 350, OGapur —
400 krc/cM? (HCnBlTaHHe B IMUAMHADHYECKHX 00paslax AHAMETPOM H Bhi-
cotoit 50 MMm):

6) 1o MAOTHOCTH 3amoJHHTeNed: YyryHub# ckpan — 7—7,1: Marxe-

I CM. «¥YKazaHus 10 NPOEKTHPOBAHHIO GeTOHHBIX H XKeJe300eTOH-
HALIX KOHCTPYKUHMA U3 CHeUHAAbHHX (TSKeNMnX H TMAPATHHX) GEeTOHOBY,
M., I'occrpoituzaar, 1959.
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THT — 4—5,2: NHMOHHT ~— 3,2—4; remaTut — 4,5—05,3; 8apur — 4 3—
4,7; CepNEHTHHHAT — 2,5—2,7 T/M;

B) II0 HacHNHOH Macce 3anoJiHHTenel: 9yryHHas aApobp — 4,5—4.,6;
o6peskn xKeneza — 2,4—4,28: marnetur — 2,4—2,5;, JUMOHHT — |, 3—
3,2; reMaTuT — 2,4—2,5; 6apUT — 2,7—3; cepneHTHHHT — 1,6—1,6 T/m3;

r) mo comepxaHuio mMoayTOPHHX oxucaoB (AlO; u FeyO3) B 6apn-
Te — He OoJsee 1% MaccH 3amonHHTENel;

1) no BOAOMOIJOLIeHHIO: MarHeTHT W 6apHT — 0,15—-0,2; aumonur
H reMaTut — 9—109% no Mmacce. ‘

JAs yayualieHHda 3alUTHHX CBOACTB 0co60 TAXeNHX GeTOHOBR B HHX
BBOAAT RobGaBKH, COJdepiKalllHe JieTKHe 3JIeMeHTHI: JHTHHA, KaAMHHA B 00D,
HanpuMep Kapbuix 60pa, XJOPHCTHA JIHTHH, CEPHOKHCJBIHA KaiMHH U AD.

HcxoanbIMH BeTHUMHAMH TIPH OHpEAEJEHHH COCTAaBOB 0CO60 TaXKe-
NBIX ¥ THAPATHBIX 0eTOHOB ABJAAIOTCA: o6beMHast Macca Oerona, olecie-
YHBAOIlaaA 3aJ4aHHHE 3alUHTHLHIE CBOACTBA OT raMMa-H3JYyueHHA; cojep-
’KanHe XHMHYECKH CBA3aHHOH BOAH, DOecneyHpaiollee 3aUIUTY OT HEHT-
POHHOrO H3JAyYeHHA; 33adaHHble MOABHIKHOCTH OeTOHHOR CMeCH H npoyY-
HOCTh OeTOHa.

Pacuer coctasa ocof0 Taxesaord O0eToHa NPOH3BOAATCA B CAeAYiO-
[eA MOCNeAOBATEJbHOCTH.

OnpenenseM:

1)} B/ — no popmyae (1).

HOns 6eTOHOB Ha JIRMOHHTOBOM MecKe ¢ KPYMHHM S3aNoJHATeNeM B
BHAE SYTYHHOTO CKpana WK meOHs TBepAOH NOPOAHI, a TaKxXe WJja To-
WHX 6eTOHOB Ha 6APHTOBOM HJH MArHETHTOBOM 3aTIOJIHHTE/IIX 3HaveHHe
A TNpHHHMaeTCA AJA 3anoJHHTe/ell BHCOKOro kKauecTsa pasHhiM 0,6,
cpentero kauecrsa — 0,55, unzkoro — 0,5;

2} pacxoa Boan Ha 1 M3 GeTOHa — noO rpaguxky #Ha pHC. 14,

2) f
00
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3{ .-'- 200 7
o mm
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o~ 30 (/4 4

Puc. 14. Boponorpebuocts Geronnolt cMecH axs 0cobo TAXREARX GeTOHOD HE 3&<
NOAHATEARSX pasiruvoro suaa (I+17)

Q@ — JeCTKHe CMeCH; O -— NnJacTHAYHble CMECH: [ — JHMOHHT-JHMOHHT, 2 — JHMO-

HHT-+MAIHETHT, MArReTHT-+MAarHeTHT; JHMOHNHT -+4YyryH: JHMOHHT+6apuT: J — Ga«

PHT+O0apPHT; NEeCOK+YYIryH; necox-l—(meﬁenb: {) I, 11l — onpeneneune XeCcTKOCTH
CM. PHC.
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HOas oGecrneueHHSI OAHOPOAHOCTH OeTOHHON CMeCH peKOMEHAyeTCH
NPHMEHATL MaJonoABHXKHbIE OeTOHHBE CMeCH ¢ OCaAKOH KoHyca 1—3 cM
H JKeCcTKocTbio 20—25 ¢ 110 TEXHUYECKOMY BH3CKO3UMETPY HAH 4—6 ¢ 1o
I'OCT 10181—76;

3) pacxon uemesra — no ¢opmyae (3);

4) pacxopn 3anoJHuTeael no gopmyle

L]

Yu

5) Ao0J10 mecKa B CMeCH 3anoJHHTeNeH Mo GopMyJe

Il
i‘ YC.l11 FHaG.II

Yrac.ig ~+ Vuyc.[u Yaac.no

rae Ar — yTouHslollas MofipaBka AJs 0co00 Tsxennix 6eToOHOB, paBuasn
0,08—0,1;
6) pacxoa necka no ¢popmMmyle

IN=r3:
7) pacxon uilebug mo ¢gopmyJe

= ({1 —r)3.

Ha npo6GuoM 3amece NpOBepsIOT KECTKOCTb HJH OCaAKY KOHyca Oe-
TOHHOH cMecd H O0OBEMHYI) MacCy cBexeyJoxKeHHOro OeTOHa, MO KOTO-
POMY KOPPEKTHPYIOT pacxoA MaTepuana na 1 M3® Geromna.

[lpumep 1. Onpenenntsb cocraB BU6pHpoBaHHOTO GeToHa Mapku 200 ¢
ob6bemuoii maccoii He Menee 3000 xr/m3; OK=1-—2 c¢cM; TBepreHHe — B
HOPMAJILHLIX YCJIOBHSAX.

Martepnaan;: nopraanaueMedT mapku 400; KpynHBIL 3aN0JHHTCAL—
JOTHBLI MarHeTHTOBLIH wiebenb KpynHocTbio 40 MM, maoTHOCTRIO 4,5 KI/a,
o6beMHO#l Maccolt 2,6 xr/n, nycrorHocThio 0,422: MarHeTHTOBLII IECOK
MJIOTHOCTLIO 4 Kr/a, o6bpeMHO# Maccolt 2,5 Kr/a, nycrotHocTbio 0,375.

OnpepensieM:
1) B/Ll no dopmyae (1):
. 400 22
B/l = 0,55-40 -——-=—O=0,71; Il/B=1,41;

200+ 0,5.0,55.400 310

2} pacxon BOAH no rpagHkaM (cM. pHc. 14) — 225 n/m3;
3) pacxon leMeHTa

[l =225:0,71 = 317 Kr/m3;

4) A0JI0 mecKa B CMCCH 3aMoJIHHTeJier

0,422.2 4 1,008
_— e 0,1 = T L <« Opl — 01 8;
= e+ 0422904 " 5 6--1.008 3

5) niorHocth cMmecu 3anoaxHrtenei (74 I)
v =4,5(1—0,38) -} 4-0,38 =2,79+ 1,52 = 4,31;

6) pacxon 3anoanuTene# Ha 1 M2 GeToHa

317
3 = [1000 — (225 —I—-'é'-'i')] 4,31 =673-4,31 = 2900 xr/m3;
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7) Pacxon necka
1T = 2900-0,38 = 1100 Kr/m?;

8) pacxop ielHs
[l] = 2900- 0,62 = 1800 kr/m3;

9) TeopeTHYecKYIO 00beMHYIO Maccy OSTOHHOH CMECH
v6.c = 317 -+ 225 4 1100 -+ 1800 = 3442 xr/m3,

Pacuetubifi cocras 6eToHa 0OA3aTeNBHO YTOUYHAGTCA HA RPOOHHX
3aTBOPEHHAX TIO MeTOJHKe, H3JIOXKEeHHOH B pasiA. 8 Hacrosiero Pyko-
BOJLCTBA.

MMpumep 2. OnpesenuTs KOJHUYECTBO CBA3AHHOH BOABI B THAPATHOM
Getoue ¢ oObemHoil Maccolt 2600 kxr/mM® Ha NHMOHHTOBOM 3aNQJIHHTENE
¥ nopraaHaueMesTe MapkH 400, ecau pacxom Boabl 275 a/M? H paCXOR
uemMenta 350 Kr:

1) KoauueCcTBO XHMHUYECKH CBSI3AHHOM BOALI B UEMEHTHOM KaMHe

350.0,2 = 70 J:

2) copepaHHe 3anojHUTeNeH B OeTOHE
3 == 2600 — (350 - 275) = 1975;

3) KOJHYeCTBO CBA3aHHOH BOAB B JIHMOHHTE, KOTOpPOE INpPHHHMAEM
papabiM 10% ero mMacchi:
1975.0,1 == 197,5 x;

4) obliee KOJHIECTBO CBA3AHHOH BOABI
B =70~ 197,5 = 268 1.

OcoOeHHOCTH Npou3BoACTBa OeToHHBIX paldoT 3aKJIOYAKOTCA B CJe-
AyoLeM:

BpeMsi nepeMellHBaHHA OeTOHHOR cMecH B OeTOHOCMecHTeJe He
AOJXKHO ObITh MeHee 2 MHH;

o6beM 3ameca OGETOHOCMECHTEN yMeHbUIaeTCsl OOPaTHO NPONOPLH-
onasbHO oObeMHON Macce OerToHa. Hanpumep, npH oObeMHOH Macce
ocob0 TaxkeJoro Herona 3442 xr/m3, a ob6niunoro 2350 kr/m® ob6mem 3a-

rpy3ky npu obbeme OapabGana OeronocMecuTens 500 a1 He LOJIXKeH Tpe-
500.2350 341 1
Tb LT : L]
Bbillla 3449 ’

yijIoTHeHHe OeTOHHOH CMeCH JMOJIXKHO NPOH3BOAHTHCA MNPH NOMOIIH
BHOpanun.

OCOBEHHOCTH PACUETA COCTABA HAIIPATAIOIIHUX
BETOHOB

DeTonpl Ha HanpsAraloUieM LeMente (HanpAarapiive Gerowbl), 06.1a-
AaiouiHe IJIOTHOH HENPOHHIAeMOH CTPYKTYPOH H cmOCOOHOCTBIO pacliH-
pPATBECA B Ipouecce TBeplAeHHHA, NMPUMEHAKTCH ANd MNpeaHanpsKEeHHbIX
(cCaMOHaNpsAXKEHHBX) KOHCTPYKUUH, camMoHamnpfAracMBX CTHIKOB Oaccem-
HOB, pe3epByapoB, TPYOONPOBOAOB, BHINOJIHAEMBIX H3 COOPHBIX 3J/IeMEH-
TOB, C HOPMHPOBAHHOH (pPaCUETHOH) BEAHUHHON CAMOHAIIPAKEHUA.

A ruApOH3QIANHH, KOMIEHCAIHH YVCAJOYHBIX TeMImepaTypHHX Ae-
bopManuii B HeJAX HCK/IIOYEHHA HAH YBeJHUECHHUA DPACCTOAHHA MeXAY
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TeMIePATYPHO-YCAAOUYHWMHA IIBAMH B COOPYKEHHAX INPUMEHSIOTCH Ha-
npsraoiide 0eTodbl ¢ HEHOPMHPOBAHHOH BEJHYHHON CaMOHATIPAXKEHHA.

Hanparamomu neMenT [AOJXeH YIOBACTBOPATbL TpeOOBAHHAM
TY 21-20-18-74 MIICM CCCP. 3anoanrreqin — 0OHYHO NpHMeHsEMbIE
AJsl TshKedqoro OeroHa, as yayuiieHHs yAoOOYKJIAaALIBa€MOCTH MOTYT
npuMeHaATbCA no6askn CD nan aekcrpun.

PACUET COCTABA HAIIPATAIOILETO BETOHA
C HEHOPMHUPOBAHHOW BEJ/JIMYHMHOWN CAMOHAIPS)KEHWUA

JlapHE pacyeT B OCHOBHOM BHINOJNHAECTCA Ho dopMyaaM, H3N0XeH-
 HBIM B pasl. 4 Hacronuiero PykoBojcTsa, ¢ co0aioaeHuem Bcex Tpebopa-

Hu¥#i u orpanmuenudt B/ (I[/B)} kax and o0bluHOro GeToHA € YUYETOM
CAeAVIOUWHX 0COOEeHHOCTEe !

1. KoaugecTBo BoAH 3aTBOpeHnd, j/mé, ypennunsaerca no ¢opmyae
Bl —— B + bHHi

rae B — pacxon BOAM, /M3, YCTAHOBJEHHLIA RO Taba., 14;

b — KO3QPHUHEHT, XapaKTePHU3YIOWINA AONOJHHTEJbHYI0 BOAONOTPEO-
Hocte HI;

HI[ — pacxon Hampsaraiouiero LeMeHTa, Kr/m3, onpegenennulii no ¢op-
mMyae (3).

2, 3navueHue Kosppuuuenta b ycranasaupaerca B HHrepBade 0,03—
0,08 B 3aBHCHMOCTH OT TeMIiiepaTyphl CMeCH H CTeleHH 3aMellJIeHMS
¢xBathiBaHusi ee. Menbuiee 3Hayenve & (0,03-—0,05) npuuuMaercss npu
TeMnepatype cpeiabl B cMecH ¢=15°C u B/L[<0,3; 6oabiiee b (0,06—
0,08) — npu t~30°C u B/L{>0,3; npu B/[[=0,3 npunuMaoT cpeanee
snauenue b (0,04—0,06).

3. HJanlbHeHUWHH pacyeT pacxoja 3alloJHUTeJeH POH3BOLHTCSA C yye-
TOM MNOBHILIEHHOr0 pacxojxa BOAbl Bi.

[Toayyennn#t cocrap 6eToHa MpPoOBepsAeTCA KOHTPOJLHHM 3aMECOM H

NpH HeOOXOAMMOCTH KOPPEKTHPYETCH, KaK YKa3aHo B pa3jd. 8 HacToslile-
ro PykoBojcTsa.

PACUET COCTABA HAIIPATAIOIIEIO BETOHA
C HOPMUPOBAHHOMN (PACUETHOH) BEIMUHUHOWU

CAMOHAIIPS)KEHHNSHA

OcHoBoli JaHHOrO pacyera siBaseTcs Mapka HI[ no camoxanpsxe-
nuio R_,. B coorsercrsud ¢ TY 21-20-18-74 MIICM CCCP.

Hcxopa u3 3agaHHoil Mapkm 6eTOHa N0 CaMOHAINDPAXKEHHIO Rex on-
penensiercs pacxon HIL[ (kr/m?® 6eToHa) no popmyJe

HIJ =550 (R, /R%,)* -+ 450.

[IpumMevannsa: 1, [lpusefedHas 3aBUCHMOCTD JeHCTBHTENLHA NPH
pacxoae HI[ B npegenax 500—1000 kr/mM® u OK=1-—3 cM.
2. Jdaa unactuyHelX 6eTOHOB € ocaAKoi KoHyca 6ojee 6—8 c¢cM Rcn npH-
HEMaeTcs ¢ KoapopuuuedtToM 1,5.
3. Mapka 0eTOH2Z NO CaMOHAMNPSKEHHIO XapaKTepU3YeTCA HanpsKeHHeM,
pa3BHBaeMKIM B Npoiecce TBepAeHUs 6eTOHA NPH YOAPYIOM OrpaHHYEHHA,
9KBHBAJMEHTHOM apmupoBanuic p=0,01 (1%).
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Pacxoa BoAM B, HeoOxoAuMbi aas obeCrneyeHHs NOCJAe NMPHTOTOB-
JeHusi OGeTOHHOY CMeCH pAacyeTHOM MNOABHXXHOCTH, NpH HCHOJL3OBaAHHH
HI[ ¢ HopMaJbHBIMII CPOKaM# cXBaThiBahHfA (Hauyaao He paHee 30 MHuH,
KOHel{ He TMO3AHee 4 4 OT Hayaja 3aTBopeHHss HI{), OpHeHTHPOBOUHO
orpeaesAeTCA 10 GopMYyJiaM:

B =0,20l] -+ 100 (zn1sa OK =} — 3 cM);
B=0,18/] 4+ 135 (naa OK =6 — 8 cm).

[Ipu ncnoabszoBaunu L ¢ 6osee KOPOTKHMH CPOKAaMH CXBaTbIBAHHS
(Hauano He paHee 2 MHH, KOHell He no3jgHee | 4Y) pacxoh BOAL 3aTBO-
pedust B Ha 1 M?® GetoHa ysenHunuBaloT (B 3aBHCHMOCTH OT Temliepary-
pHl CMeCH H CTelleHH 3aMelJeHHs CXBaTbiBaHusi ee) Ha 3—8Y% Mac-
e HI.

HanbHefimuft pacuer obuiero KOJiHYeCTBA 3arlOJHUTE/eH IPOH3BO-
AHTCA NO ¢opMynaaM, H3JOXKEHHHM B pa3n. 4 HacTtosiulero PyxoBojacTBa.

Hoasa necka r, pekomeHayemas B TabJ. 21, B HanpaAraolux 6eToHaX
aomxkHa OwblTh nosbilieHa Ha 0,01—0,08 1 Tem OoJablie, YeM MeHbIUE
[eMEHTa U 4YeM KpyiiHee 3aNOJHHUTE/Ib.

[TogobGpanuniit cocraB 6eTOH2 NPOBEPAETCA KOHTPOJbHHM 3aMecoM.
B ciydae HeOGXOAMMOCTH KOpPpeKTHpPYeTCA ¢ ydeTom TpeboBaHHil yKa-
3AHHBIX MOJIOXKEHHUH.



HNPHJ/AOXEHHE 3

[IPUHSATDBIE VCJIOBHBIE OBO3HAUEHUA W COKPALIEHUA

Ry ~— akTHBHOCTL HeMeHTa ((paKTHUecKas NPOYHOCTB), Krc/em2;

R;y — Mapka meMenTa (HampAralomlero) No caMONANPSKEHHIO, KIc/cM2;

K6, Ru.6, Rp — NPOYHOCTb COOTBETCTBEHHO OGHYHOrO, NMecIaHOro GETOHOB
M pacTBOpa HA CXKaTHe, Krc/cm?;

Rcn — Mapka 6eTOHZ N0 CaMOHANpPsiXKEHHIO, Kre/cM2:

Ry.n ~— NpOYHOCTD HCXOAHOA KaMeHHOH TMOPOJH, HAyIled Ha ueGeHb,

Kre/em?;

HI'UT — nopmaJsibHag rycrotTa UeMeHTHOro tecra, %:

i, B, I, Lf (I'), 3 — pacxoa COOTBETCTBEHHO HLEMEHTAa, BOJH, IleCKa,
weOHA, rpaBds, 3anoanurenn (II+1L]), xr/m?;

A n A;— x03¢dUIHEHTH, YYHTHIBAIOIIHE KauecTBO 3aloJHETeJel;

Ya, Yo, Yo, Yr — IVIOTHOCTH MaTepHaJioB: COOTBETCTBEHHO LiEMeHTa, mec-

Ka, WelHs, rpaBHs, Kr/J;

Var, Vo, Vi, Vi, Vi, Vs, Vs, Vp — abcomoruuit 06beM MaTepnados: co-

OTBETCTBEHHO MEMEHTHOrO TeCTa, ileMeHTa, Necka, iuebHs, rpaBHsA, 3sa-

MONHHTe s, 6€TOHA H pacTBOpa, a/m3;

Vuae — HacnnHON o6beM (3€pHOBOro) MartepnaJa.

Hunekc o6o3Hayaer BHA MaTepnaaa, HanpuMmep. Vaaen, Vaac mp,
Veas.r, Vaac.a, Vuae.x — HachNHON o06beM COOTBeTCTBEHHO necka, med-
HfA, TPaBHA, 3aNOJIHHTENAS, HEMEHTa H T. A. J/M3;

Ymac — HACHIIHAaA o6beMHas Macca (3epHOBOro) MarepuaJna.
Hunexc ob6osHauaer BHA MaTepHana, HanpUMeD Yaasc.n, VYmae.m,

Yaac.r, Yeac.n, Ymac.s =—— HAachNHaf oObeMHAass Macca COOTBETCTBEHHO Mec-
Ka, uebHa, rpaBusi, LUCMCHTa, 3aNOJHHTENS M T. OA., Kr/a, Kr/Mm3, T1/M3,

‘\’E_c, ?E.ﬁ.c“" TeopeTHyeckas o06beMHAass Macca VYHJOTHEHHOHN OeTOHHON
B necyaHoGeTOHHON cMecH, Kr/a, Kr/m?®, 1/m3;
‘\’3 Y ‘\’3_6_c — (pakTHuecKass oObEeMHAss Macca YNJOTHeHHORA OeTOHHOR #

necgyaHobeTOHHOM cMecH, KT/J, Kr/MS, T/M3;
Vaye — MeK3epHOBast NyCTOTHOCTh MATepPHAJOB B CTAHAAPTHO-HACHTIIHOM
cocrosund. Hupexc o6GosHauaer BHA MAaTepHaNoB, Hanpumep Vygye.n,
VIIYC.III: Vnyc.r, Vnye.a, Vnyo_n — OYCTOTHOCTL COOTBCTCTBEHHO MNeCKa,
meGHSA, rpaBHA, 3aMOJHATE/A, HeMedTa, %;

n .
My, — MOAYJb KPYTTHOCTH MECKa;

HK — naubGoaeiiag KpynHocTh 3anosuutenefi JononuurtesbHas OyKBa
o6o3HavaeT BHA MaTtepuana, Hanpumep, HKU[, HKII, HKI', HK3 —
HauboJablias KPYNHOCTb COOTBeTCTBeHHO HieOHA, IeCKa, TpaBHs, 3alo-
HHTENSA, MM;

I/l — cooTHOUICHHE MEXAY MecKoM M IiebHeM no Macce, %:

A — KO3 puUHEeHT BOAONOIJIONIEHHA W CM3uHBAHHA 3anoJHHTeJel.
Hupekc o6osHazaeT BHA MaTepHaJsa, HanpuMmep An, Am, Ar, Az — K03(-
(HIHEHT BOJAONOIVIOLUICHHA H CMayYuBaHHS COOTBETCTBEHHO MecKa, liel-
HsA, TPaBHs, 3anoaunTeqs, %:;

W -— BONONOIVIOIIEHHE MaTepHaNoB 3a BpeMs, perJaMeHTHPyeMoe CTaH-
RapTaMH. kHiaekc o6o3Hauaer BHA MaTepuana, Hanpumep Wy, Wg —
BOJAONONIOIEHHE TecKa, mebHA u T. A., %:

Bu, Bm, Br, Bs — BOLONOTPeGHOCTL COOTBETCTBEHHO NeCKa, mebHs, rpa-
BUS, sanoauutens, %;
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We — Braxnocts MatepuatoB., HHIekc o603HauaeT BHA MaTepHAJOB,
nanpumep Wy n — BIAKHOCTD MECKa;
r— RONA MeCKa B cMecH 3amonHureneH, %:
O — KO3DPUUUEHT 3aMOJHEHHA NYCTOT M PasiBUKKK 3epeH mebua (rpae
BKA) PacTBOPOM;
Qg =— KO2pPULHEHT 3aN0JAHEHHH MYCTOT ¥ Pas3sABHKKH Sepen
NeCKa LeMeHTHRIM TECTOM;
ks — K03(hdhunHeHT BHX0ona 6eTOHA;
CgS — TpexxkaJbuueBHH CHJIHKAT (aJHT);
C,S — ABYXKa/buHeBbIH CHIHKAT (6eJHT);
CsA — TpexKaJabuyeBsiil agoMuHaT (UEJHT);
C4AF — yethipexkaaniiyeBnit anomodeppHT;
MBC — npoayxrt MEKpOOGHONOrHUECKOTO CHHTE3a;
CAb — cyabbuTHO-ApOXKKEBan Gpaxka;
BJIXK ~— nnacrugrugartop;
M — munonadr;
IMAI -] — naacTudukaTop aAUNHHORKHI;
AMH — acugoga-mplaonadr;
CIT1 — cuHTeTHYecKasq NOBEPXHOCTHO-AaKTHBHAsA H06aBKaj
IIHHUTIC-1 — ombiaeHusit ApeBeCHBIH NeK;
CHB — cmona HeliTpand3oBaHHad BO3AYXOBOBJEKaNOINAA;
I'K)K-94 — noiurupoCcHAOKCAH;
I'K)X-10 «— aTHNCHIHKORAT HATPHA;
F'KX-11 — MeTHACHIHKOHAT HaTPHUS;
BTl — 6uicTpoTBepaciOmIUg NOPTIAAHINEMEHT
CCIIlL — cyabparocToAKHA MOPTAAHAUECMEHT.
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