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T 86.2

PEKOMEHIOAUNA
["ocynapcTBeHHas cucrema obecneyeHns eMHCTBA H3IMEPEHMIA

[MTPOYHOCTh BETOHA B KOHCTPYKUHUAX U U3AETHUAX

Meroanka BLINOMHEHUS UIMEPEHHH NPH HATYPHLIX HCMbITAHUAX
METOOM BbIpbIBa aHKEpa

MU 2016-03

Hata BeegeHnss 1.12.03r.

I OBNIACTb [TPUMEHEHHNA

Hacroawas pexoMeHAaLHs YCTaHABIHBAET METORHKY BhINOAHEHUS n3mepernii (MBH)
ApH ONpeNENCHHH NPOYHOCTH HETOHA METOAOM BLIpbIBa aHKEpa (Janee - METOOM BbIPbIBA)
B H3NENUAX U KOHCTPYKLHMAX MNPH UX HATYPHDLIX HCMIbITAHUAX.

PekoMEeHIZaUWH PpacnpOCTPAHAIOTCA HA KOHCTPYKUHOHHBIC LIEMEHTHbIe OeTOHbI B De-
TOHHbIX Y XKENE300ETOHHBIX KOHCTPYKLUAX U U3QENHUAX.

HaTypHbimu ucribiTaHHAMKY BeTOHA B KOHCTPYKUHAX M U3ENTHAX C NPUMEHEHHEM METOAA

BLIPHIBA PELUAIOTCA CAEAYIOUIUE 3aJAUN!
- onpefeneHne GaKkTHHECKOR NpoYHOCTH 6ETOHA B KOHCTPYKUHMAX UNTH U3JEAMAX BLEIOM,

MJIM H8 OTACLHBIX MX YYACTKaX - B OAHOPOAHDbIX 30HAX;
- OLIeHKa HWXKHEro npelena NpoyHocTH 6eToHa B KOHCTPYKUMAX WAH NapTHH U3LENHA

R , obecrneueHHOIl C HAAEKHOCTbIO Qu=0,95;
- oueHka axTHyeckoit 06eCneYeHHOCTH HOPMATUBHOW Ru  nmu tpebyemodt  Rr

npo4YHOCTH BeTORa B KOHCTPYKLHH HITH NAPTHH HIJEHH,
- YCTAHOBJIEHHE CHCTEMATHYECKHX 3aKOHOMEPHOCTER U3IMEHEHUA NPOYHOCTH OeTOoHa BO

BpeMeH# (fpKH TBEPACHHH) K B TPOCTPAHCTBE, HANPHUMED, MO BLICOTE HITH TONLLHHE KOHCTPYK-
LUHH,
- IOCTPOEHKE U KOPPEKTHPOBKA pabounx rpaaAyHpOBOUHbLIX 3aBHCHMOCTEH IR APYTHX
CPEACTB KOCBEHHbIX HIMEPEHHH, TIPUMEHAEMBbIX MPH HEPAIPYLIAIOUIUX HCNBITAHHAX .
HaTypHsie HenbiTaHHA OETOHA B KOHCTPYKLHAX C MPHMEHEHHEM METOAA BbiPhiBa Bbi-

NOMHAKT B CIY4aXx:
- OTMEYEHHBIX OTKIOHEHHH OT 3aJaHHbIX TEXHOMOIHYECKHUX pexxumoB BeToHHbIX paboT

WK U3COTOBNICHUS H3JENHiA, BOSHBKILHX COMHEHHI B KOHAMUMOHHOCTH YI0XKEHHOTO DETOHA;
OTpHUATEMbHbIX PE3YALTATOB HCMbITAHKHA KOHTPONbHBEIX 00Pa3UOB WK PE3YIbTATOB HATYP-

HbiX HCNBITAHRKHA C MPUMEHEHHEM IOPYI'HX HEpa3pyLUaoWnX METOL0B,
- BLINOIHEHN OeTOHHbLIX paboT B HEONAroNnpUATHBIX At 6ETOHA YCII0BUAX (HaNPpHUMED,

NPH OTPHUATENBLHOW TEMMEPATYPE, B CYXOM H XapKOM KITHMaTe),
- OCBHUICTENLCTBOBAHUS COCTOAHHA BETOHA NpH NpOoBEAEHUHN 0OCIeT0BaAHHUHA, NOCNE IKC-
TPEMANbHBIX HEYYTEHHDBIX NPH NPOEKTHPOBAHHWYU BHEIWWHHX BO3ACHCTBHH, H3MEHEHHA YCNIOBHH

pa6oThl, nEpepacnpeneneHHs H H3IMCHEHHR HAarPY30K, BbifBJICHHbIX NPH3HAKOB ACCTPYKUHH

beTona.
- BO3BEJICHHE U3 MOHOMUTHOrO Xene300eToHa 31aHUK H COOpYKEHHA [ ypoBHA OTBET-

CTBEHHOCTH.
l



PexomeHaauuu pazpabotatbl 8 pazButue n.4.10 T'OCT 22690, B 4actu METOLA OTPLIBA
CO CKaJIbIBAHWEM , B PACLULHPEHHOM AHAMNA30HE MPOYHOCTH.

2 HOPMbI IIOIrPEILHHOCTH

2.1 INorpewHocCTh pe3yasTaTa onpeneacHus npoyHoCcTy 6€T0Ha METOIOM BbIDbIBA
CKNaAblBAETCA U3 NPHBEACHHO! NOrPELHOCTH H3MEPEHHR YCUAHA BbIPbIBA Auw  #no-
IPELIHOCTHU NPUMEHAECMOR MepeBOAHON 38BHCUMOCTH Ar . B cnyyae npockanb3biBaHHUs

aHkepa A00aBNfeTCA NOrPEWHOCTL ONpeaeNcHUs nonpapouloro koadpdnunenta  Am .
Ecan Bce norpewnocty ouennpath CKO, To CKO 0THOCHTENLHOH NOrpeUIHOCTH pe3ynbTara
HIMEDEHHUR MOXHO MPEACTAaBUTD KaK

Cec ={On?+ Gr2+ oul]”? |
rae  Ou = 0,9Au, Aw - npeaen NOTPEWHOCTH UIMEPEHHSA YCHANA BbIPbIBA
or - Oepyr u3 Ttabn.2,
Om = 1,2Am, Awm - npefen NOrpetitHOCTH HIMEPEHHA NMPOCKA/Ib3bIBAHUA aHKEPA.

2.2 KputepueM MPUMEHHMOCTH METOAA AR KONMHYECTBCHROIO ONPEACTCHUR MPOUHOCTH
6eToHa B KOHCTPYKLIHM C YYETOM HEOAHOPOAHOCTH camoro OeTona, oUeHHBaEeMOro Makcu-
MaJIbHOA KPYMHOCTBIO 3aNOIHUTENA W PACTIPEACICHHSA €0 NPOYHOCTH MO 00BEMY KOHCTPYK-
LUIHH, OLICHUBAEMOH KOIPPULIMEHTOM BapHALIMK NPOYHOCTH V| ABJIAETCA BbINOJHEHHE

AByx TpeOOBaHHH:
- CKO rorpelsHocTH MeTo4a HCNbITAHUA O¢  HE AONXKHO NpeBbiuaTh NOAOBUHDI

HOPMaTHBHOTO Ve unu dpakruyeckoro Vo  koabdHumenTa BapHaluu npouy-

HOCTH,
- HanpsraeMoe, Npu HarpyKeHUH aHkepa, ceyeHue 6ETOHA AOMKHO OXBATbIBaThL HE Me-

Hee JECATH KPYMHbIX 3aNONHUTENCH C MAKCHMATIbHbIM pasMepomM  ds.

2.3 O6a TpeboBaHHU BLINONMHAIOTCA COOTBETCTBYIOWNM BbiOOpOM I'1yOuHbI 3axBaTa Oe-

TOHa hs cornacio nn.3.5 u 4.l 1 BbIGOPOM CpeaCTB HU3IMEPEHHH, YAOBNET-
BOpAIOWHX TpeboBaHHaAM nn. 4.4 H 4.5

Hanpnmep, npu Vi=13,5% CKO cymmapHO#i nOrpeliHOCTH eAHHNUHOTO

onpexencHus MPOYHOCTH DeToHa GCe  He JOMKHO Mpesbiwarts 7 %.
ITpn MaKCHMaNbHON KPYNHOCTH 3aNONHNUTENS ds<30 MM ¥® rayOuHe 3axsara

ankepatvna [I-35 hu=35MM ,  Or<4,5%; ecin NnpuMEHIEMOE CPEACTBO H3MeEpe-
HHIl HMEET NPERELHYIO NOrpeWwHOCTs  Ou =3 %, a NpOCKaib3bBAHME AHKEPA HIMEPA-
eTCA ¢ NpeaesbHON MOrpetiHOCTbIO Om = 2%, T0

Ge=[4,5+ (0,9 3)2+ (1,2-2)? "2 <5,5%
3 OCHOBBI METOA UCTTBITAHUM

3.1 MeToAa BbipblBAa OCHOBAH Ha CYUECTBOBAHHUM pacUETHOM 3aBUCHMOCTH MEXY CO-
apoTHBAeHyeM OeToHa OqHOOCHOMY CXaTHIO  Rc¢ n ycuavem Po BeipbiBa aHkepa W3

OeTOoHA .

3.2 Metoza BeipbiBa NO3BOMNISET ONPEACTATh MPOUYHOCTL HeTOHAa NPH cxaTHK B 0Opa3-
ue-kybe Rck  6€3 paspylueHHs HIH C IOKaNbHbIM pa3pylleHHeM manoro obbrema.
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3.3 Meroa BbipbiBa peanniyercs HarpyxeHuem 6eroHa pasHOMEPHO BOIPACTAIOLLHM
BbIPLIBHBIM YCHIIMEM 3aKpenIEHHOTO B GeToHe Ha 3agaHuol rnybuHe  hu  aHkepa onpe-
AeleHHoN GopMBl RO OTPLIBA (PparmMeHTa DeToHa Y 10 3alaHHOA KOHTPONLHOM HArPY3KH
Px. KyGHKOBYIO NPOYHOCTb BETOHA PU CKATHH Rk  HaxoasaTt mo 3adHKCUPOBAHHOMY
yCHIMIO BbipbiBA  Po ¢ nOMOWLIO NEPEBOAHOMN 3aBUCUMOCTH, KOTOPAs, €CIM Pa3MEPHOCTb
Rx wn Po sbipaxeHa coorBercrBedHo B MIla n «H, numeer oSwumnii Bua;:

S5Po 10 PoSin B cos (60-83)
Rk=(m—m— P oo (1)
X Sp Sc

rae Sp M Sc - naowaau NOBEPXHOCTEH MO KOTOPLIM AEHCTBYIOT MaAKCHMAanbHbIE Ha-

APAKEHHUS, COOTBETCTBEHHO, PACTAKEHHA H CKATHS,
du - dc

B - yron packnMHuBaHus GetoHa, ° , f =arctg ———m—
2hk

Y - noka3satelb YPOBHA Xpynkocth Oerona (Taba.l), MIlals3
X = Rp/Rxk¥} ,rae Rp - npeaen npo4HOCTH HA pacTiXeHHe.

Sp=36hk(0,58 hu + ), cm? (2)
rge  D- anameTtp Ayru 3axsata 6eToHa, cum:

D = dw - ana ankepos tTvna I,
D =(du+ Ap)( 1 + 0,002 Po) - nna ankepon tina I 1 I1I.

Hnsa ankepos tHna |

Sc = 3,14 { cos(60 - B) [1,15(hx - hk) + du - 1,44 cos (60 - B)] , cM? (3)

rae /- wWpuHa Ayru 3axBaTa 6eTOHA, CM,
!/ =(dn- dc)/2sinp , cM

HOns avxepos tvnos II u III

Sc=3,14/(1,15hn + D-1,44), cm? (4)
0,36 ( 2dx + Ap)

{ = ———— — (1+0,002P0), c™
du ( du + Ap)

BenuuuHot hu , he, du, de, § 1 A ABARIOTCH FEOMETPHUYECKUMM XaAPaKTEPUCTH-
KaMH aHKEpa, 3HAYEHHA KOTOPbIX HAXOAAT U3 pa3IMEPOB U POPMbl NDUMEHAEMBIX AHKEPOB

(puc.! un Tabn.2).
JHayeHHs Y HAK Y’ =YY% 3aBHCAT OT BMAA 3aNONHUTENS U NPH ECTECTBEHHOM

TBEpAcHUH OETOHA, WX 3HAYEHWUSA PaBHbI:

Tabnuua |

Bun zanojHurtens

T
o1

0 133
0,22




3.4 [Ins ncnbiTaHUH 6eToOHa METOJOM BbIPLIBA NPUMEHAIOT 3AMOHONMHUYUBAEMBIC - TUNA |

UK 3aKafHble camMopackinBuBaoniecs Thnos Il u Il ankepsi.
Pexomerayembie KOHCTpYKUMH, opMmbl ¥ pasmepsi aikepoB Tunoe I, [I, 1II npuse-

J€Hb! Ha puUc.].
I'nybunHy 3axpata 6eToHa hw  BolOMpaloT M3 paaa: 48, 33, 30, 25 Mm.

Cxema HcnbiTaHWHK ¥ NnapaMeTph! WNYPOB a4 3aknaaxku abukepos tuna II u III npuge-
AeHbl Ha pUC 2.

3.5 B Tabauue 2 npuBeacHb! 3HAUYEHHA PACCHETHDBIX FEOMETPHYECKHX NApPaMETPOB aHKe-
poB Tunos [ , II # Il 4 coorBercTBytlO e UM 3HAUCHUS CKO neperoaHbIX 3aBUCUMOCTEH

Cr nOpH MaKCUMANILHOH KPYNHOCTH 3anoaxuTena ds He donee 30 mm.

0 | e | w0 | os | | s
70 | 24 [ 10 | 25 | 03
35 1 266 | 16 | 10 | 06 | . | 4
170 | 16 [ 10 | 10 | 07 | 4
0 | 28 | 20 | 20 | 03 | 45
70 |16 [ 10 [ 10 | 02| 50
70 |24 | 10 | 25 | 03[ 50
70 | 16 [ 10 [ 10 | 02 | 53

Tabauua 2

Tunopa3mep aHkepa

I

[-35
Il - 35
III - 335

0
S

II

3

II - 30*

35

35

30

0

II - 25 25

3.6 U3roToBHUTeNbL AHKEPOB ROKEH MPUBECTH B NACIIOPTE HOMHHAJbI YKa3aHHbIX Ma-

PaMETPOB , NOCJIE NOACTAHOBKHU KOTOPLIX B popMyny (1 ), nony4uts nepeBOoAHbIE 3aBH-
CUMOCTH U NPEACTABUTDb UX B rpapHuecKoM BHIE 1A KaXKAOTO TUMOPA3IMEPaA MPUMEHAEMbIX

AHKEPOB M BHA 3aMOJIHHTENS.
Ha puc. 3 npuseneHsi rpaduku repeBoaHbix 3aBUcuMocTe  Rx(Po) s npusencx-

HbiX B Ta01.2 THNOpa3MepoB aHKEPOB 1 OETOHAa HOPMANLHOIO TBEPAECHHA HA PaAINIUYHbIX

BHAAX 3aMOSTHUTENCEH .
Ha puc.4  nNpUBEOEHO CpPaBHEHHE 3HaYeHUi nepeBOAHbIX KO3PPULMEHTOB

m3, npuBeaeHHbiX B [OCT 22690, oT ux 3Haue€HMii, pacCYMTAHHLIX MO NEPEBOAHDLIM 3a-
BUCHMOCTAM.

3.7 dnsa askepoB THna II u III ponyckaercs X npockanb3biBaHUE MO CTEHKaM LUMNy-
pa Ha BenuynHy Ah He 6onee 0,1hu . Ilpu aTOM H3IMEpeHHOE 3HaUeHHe Po  Heabxo-

JIMMO YMHOXHTb Ha NMONpaBoy4HbiA kO3IQPHUHEHT Y= hu?/(hu - Ah)2.

> 8



Twn I

Tun [

Tun |

rac

(dn+ Ap ) ( 140,002 Po),

D

- {fn

D

Ap - waz 3yboes napeaxu pazicunsae-

{=(dn- de) /ZSI'Hﬁ

Mbix oOKkAaoK

0,36 (2du+4p)

(1 + 0,002Po)

dn (du + A4 )

/=

dn - de

dn - dc

)

p=arcig(

arclg

f=

2 hx

2 hx

Puc.l. Trnst ankepos
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4 TPEBOBAHUR K CPEACTBAM UCIIBITAHUA

4.1 T'nybuna 3axpata 6eToHa hu  ABMAETCA OCHOBHBIM NApaMETPOM aHKEpPa, OHA
AONKHA NPeBblilaTh HAHOONBLUKMA pa3Mep 3epPeH KPYNHOTo 3anonuuTens  dm : ha > du.

4.2 Konctpykuns ankepos tina 11 4 I1I  gomxkua oBecneumsarth npeasapurens-
HOe (10 NPHIIOKEHHUA HATPY3KKH) 00XKaTHE CTEHOK WINYpa Ha raybuHe hw M KOHTPOAL Npo-
CKa/1b3bIBAHHA C NOMOLWbIO CELHANLHOLO MKW TAa0CALHOI O MHCTPYMEHTA.

4.3 Ycunue saipbIBa AOMKHO ObiTh HAMPABIEHO (10 OCH AHKEPA ¥ PABHOMEPHO BO3PAC-

TaTb3aBpemMa T , € , O OTpbiBa $pparMeHTa OeToHA HAK 40 3aJaHHOTO KOHTPOMLHOTO
YPOBHA Po = Pok. CKOpPOCTb BO3pacTaHus HArpy3ku JomkHa BuiTh Takol, yToOb! 3Ha-

yeune 2200 Po/hu? T wHaxoaunocey B npeaenax
0,2<2200Po/hu2 1t <1,0. (5)

4.4 [Tpeen NOrPEWIHOCTH  On  M3IMEDPEHHS, MPHIOKEHHOrO K AHKEPY YCHAUA, 10/
*eH ObiTh He Oonee 3 % OT ACHCTBYIOWETO 3HAYEHUA.

4.5 KOHTpPONb NPOCKaNb3bIBAHWA aHKEPA AONKEH NPOH3IBOAUTLCA C NOTPELIHOCTLIO He
6oaee +2 %% OT HOMUHANBLHOTO 38a4yeHus  hn.

.13 n3MepeHna NPOoCKank3IbIBaAHMA, €C.1M 2HKED HE CHAOXeH MUKPOMETPHYECKOH rai-
KO#l, PEROMEHAYETCA UCIIONB30BATS WTAHIEHITYOHHOMED C UEROH AenieHus He Gonee 0,2 MM
nau Habop wynos ot 0,2 10 5 mm ¢ warom 0.2 mu.

4.6 Harpyxawoume yCTpoHCTBA JOXKHbI 00ecneuynBaTh paBHOMEPHO BO3pacTalOLLEE
yCHAME, HaNPaBACHHOE NO OCH aHkepa, Onopa A014KHA NO3BOAAThL LUEHTPHPOBATL OCb NPHIIO-
WEHHA YCUNHUA # BbiOMPATD 3a30pb!.

4.7 [Mpun onUpaHUHK YCTPONCTBA HATPYAKEHHUA O TOBEPXHOCTL HETOHa, ONOPbI ROMKHDI
ObITh PEryIUPYEMbIE MO BLICOTE WIH UMETh BO3MOXHOCTb PErYIMPOBKH B lIpEAENax He MECHEeE
5 MM W OTCTOATHL OT OCH NPHUAOKEHUA HAIPY3KH HA PAaCCTORHUMU He MeHee |,Shw.

48 AnkeparTunop Il u IlI gonkHb) U3roTaBNKMBATHCS U3 IETUPOBAHHOM CTANMN.

Pa3xnuMNON KORYC ROJUKEH UMETH Yron npH sepunxe L B npeaenax 18-22 ° u nosepx-
HOCTHYIO TBEPAOCTb KOHYCHO# MOBEPXHOCTH HE MeHee 50 HRC.

Pa3zxuMHbBIC CErMeHTHBIC OOKNaAKH AOMKHBI UMETH HA KOHLE HE MEHEE 3-X paduasibHbIX
3yOses * TpeyronbLHOro Npodwiia ¢ warom Ap HE MeHee 2 MM C OBEPXHOCTHOM TBep-
noctsio He meHee 60 HRC,

AHKEpa MOFYT 3KCMAyaTHPOBATLCA NOKA BbICOTA PagnanbHbiX 3yOLEB HE CTAHET MEHEE
| MM.

AHxepa THna | M3roTaBauMBarT U3 MoOOOH apMATYPHOH CTaNH, BLIAEPXHBAsS FEOMETPH-
YecKue napaMeTphl, yKasaHHbie B PYKOBOACTBE NO aKcnayaTauHi NpHMEHAEMOHN annapaTypsl.

4.9 Wnypb! Noa aHKEPSI BLIMONHAIOT BpallaTeNlbHbIM UITH YAAPHO-BPALIATEIbHLIM KH-

ctpymeHTOoM. TpefyeMblie napaMeTps! WINYPOB NPUBEAEHbI Ha pUC. 2.
B TaGnuue 3 npuBeacHa pekOMeHAyeMas OTEUECTBEHHAA annapaTypa AN UCNbITAHNA

OeToHa MeTOAOM BbipbiBa™®.

* JTonyckaerca cermeéHTHbIE 0OKNanKu ¢ OAHUM 3yOOM, €CiTH B LUNYPE CIIELHaTIbHBIM
MHCTDYMEHTOM BLIMOMHATD PAJUAILHYIO HULIY HAa HOPDMATHBHON rnybuHe  hx.
** Nonyckaerca NPUMEHATD APYrHe aHaIOTHYHbIE CPEACTBA, YAOBAETBOpStoUIHe Tpebo-
BaHHAM N.4.
9



Tadnuua 3

HaroToBurens Tun, mapka OCHOBHbBIE XapaKTEPHCTHKH

Harpyska no 50 kH
Caybuna 48 MM
Huamerp aHKEpPOB 24 mm
Macca 3,5«r
Av ¢ 5kH +3 %
Harpyska no 30 kH
[nybuua 35 Mm
HuaMerp aHkepa 16 MM
Macca 3,5kr

An ¢ 3xkH +3 %

[pecc nepeHocHoiA
[TOCS50-MI'4 ¢ undpoBbiM
HHaKuKaTopom Ha 50 kH ¢

aHkepaMmu tHna [1-48.

CKbB “Crpoiinputop”,
r.YenabHHCK

Mpecc [TOC30-MI'4 Ha
30 kH ¢ ankepom THMA
[1-35

Harpyska o 30 kH
[ nybuna oT 25 10 35 MM
Hnamerp ankepa 16 MM
Macca 3.2 xr
Aw ¢ 3 kH +3 %

[Tpecc neperocHoi BM-2.4
Ha 30 xH co cTpenoyHbIM

WHIVKATOPOM C aHKepamy
THnoB 1-35 # II-35

Mockosckoe npeacTaBu-
TenbcTBO B3 “OTAJIOH”

Harpyska no 50 kH
I'nybuna 35 MM
OuameTp aHkepa 28 MM
Macca 4 Kr

Aun ¢ 10 xkH +4 %,

[Tpecc neperocuoit [NBJIP
Ha 50 kH co cTpenouHsiM
MaHOMETPOM C aHKEPOM
tina I1I-35

KonTtpoc-crporinpnbop,
Mocksa-CoiHeYyHOTOpCK

Harpyska a0 50 xH
[nybuua 35 MM
Hduamerp aHkepa 16 MM
Macca 4 xr

Au ¢ S5xH +3 %

[Ipecc nepenocHoit
“OHHUKC-OC” na S0 kH ¢
UMPPOBLIM MYALTOM C aH-
kepamH Tuna I1-35 u 11-48

HIIII “Kapar”,
r.Yenabuuck

.5 YKA3AHMA 1O TEXHUKE BE3OINACHOCTH

5.1 Ha obceqopaHne KOHCTPYKUNHK COCTaBSETCA 3aAaHNe, KOTOPOE JOMXHO conep-
XaTb: CXeMy obcnefoBaHug, NepeucHs MEPONPUATHH, HeoOX0OMMbBIX 1A 00ecneyeHHs obcne-
NIOBaHHA K 6e3onacHOCTH paboT ¢ yKa3aHWeM JIHL, OTBETCTBEHHbIX 32 HX BbIMOIHEHHE.

5.2 Tlpn pabore Ha BbicoTe 60s1¢ee 2 M  Ha rnybuHe Gonee 3 M, a TaKxe NMpH NPOXOXAe-
HHH B Npeaenax |5 M CHIIOBOH 3NIEKTPOCETH MITH IMEKTPOPHLIMPOBAHHDIX NyTeR, HeobxoanuMO
CTpOro co6moaaTh YCTaHOBICHHbLIA NOPALOK AONYCKa k paboTam.

5.3 Tlepen paboToii He06X0aUMO 03HAKOMHUTBLCA ¢ HHCTPYKLIHEHR Mo TexHHKe Bezonac-
HOCTH, AeACTBYIOWER HA CTPORKE UM NPSANPUATHH, K KOTOPOMY OTHOCHTCS obcneayemblit

00 BEKT.

5.4 O Hayane, OKOHYAHHWH U XapakTepe paboT Npu UCNLITAHUAX HEOOXOAMMO yBEAO-
MUTH Npopada CTPOHKH, HaYaNbHUKA YYACTKA UITY CMERbI NPEANTPUATHS.

5.5 30Hy BbINOJIHEHHA HCNBITAHUIE HEOOXO0AUMO 0603HAUNTE NpeAyNpexaalOLHMKU 3Ha-
KaMH.
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5.6 [Ipu BuINMONHEHNH WITYPOB C HCNOAL30BAHHEM IIEKTPHYECKHUX MALUUH HEOOXOAUMO:

- 00€CTOUHTb NMPOXOMALLYIO B 30HE HCMBITAHHW CKPbITYIO JIEKTPONPOBOAKY:;
- 00ecneUrTH MORBOAKY HAMPAKEHHUS OT OAWKARWIEro WKUTKA OOpeINrEHHbIM LIHYPOM

ceyeHHeM HE MeHee 1.0 MMm;
- BbIOPATb YCTOHYHUBOE NOSIOXKEHHE, CTOR HA 3EMJIE MK CrieHallbHbIX NOAMOCTSX.

5.7 Tlpxt noaroToBke WNYPOB € HCMONL30BAHHEM 3EKTpOHArpeBaTeneil Heobxoanmo:

- ACNONB30BATh HanpaxxeHHe He Oostee 42 B,
- paBoTaTe B CyXUX Ope3eHTORLIX PYKOBULIAX,
- 00ecnevnTsy NOABOAKY HANPAXKEHHA OT OnMxkKaiLIero wHTka o6pe3uHEeHHbIM LHYPOM

ceyesHeM He MeHee 1.5 MM,
- OTKNIOYaTh, HANPAXEHWE Nepea YCTAHOBKOH ¢ CHATHUEM HarpeBaTelieii.

- 3A3eMNATL METANIHYECKHE KOpNYCa Harpesarenei,
- KOHTaKTbl NOABOAA TOK3 M301MPOBaTh OT NOMNajaHusg BOAbl WAK Napa,
- YCTAHOBHUTb CBETOBYIO MHAWMKALIMIO HANTHYKUA HANPAXKEHHS.

5.8 [1pH BbINOSHEHUH HCMIBITAHNWH Ha BbicoTe Bonee 2 M 1 rnybure 6osee 3 M HeobHxo-

AMMO:
- paboTaTh, BABOECM,
- paboTaTh, CTON HA CNELHANTLHBIX NOAMOCTAX,
- 00A3aTENbHO NOMLIOBATHLCA MOHTAXHbIM NOACOM U KackO#.

6 NTAHUPOBAHUE UCTNBITAHUHA

6.1 HMcnbiTaHus METOAOM BbIpbIBA MOT'YT ObiTh:
- KOTMYECTBEHHBLIMH C onpeaeneHrem GakTuyeckoit npoyHocty R B oaHom usge-

MK HNK ONHOH OOHOPOAHOH 30HE KOHCTPYKLUMUH, ]
- KONHYECTBEHHDIM C OTpPEJieIeHHEM HIKHEN IPaHuLibl npouHocTM R B napTvu miae-
WK ONHOW WK Tpynnbi ORHOTHNHLIX KOHCTPYKLMUHK, 0BecneyeHHOM ¢ HAQEKHOCTbIO Qun
- AIbTEPHATUBHbIMH C onpeacneHriem GaKTHYECKOro YpoBHA obecneueHHOCTH Qi

Tpebyemor Rt , HanpuMep HOpMaTHBHOK Ru , NPOYHOCTH.
[lo 06veMy KOHTPOJIA HCMNLITAHWUR METOAOM BbIPbiBA MOTYT Ob!Tb BLIOOPOUHBIMU M
cnaowHbiMU, CrUTOLUHBIE UCMBITAHWA MOTYT BbINMOAHATLECH KOMMJIEKCHO METOAOM BbipbiBa H

noObiM ApYrUM METOAOM Hepa3pyllaloulero KOHTpOAs NPH yCI0BUH KOPPEKTHPOBKH UX
fPany¥poOBOYHbIX 3ABHCUMOCTENR COTAACHO NPUIIOKEHNUS A.

6.2 [1pu BLIGOPOUHBIX UCMLITAHUAX OLEHHBAIOT PakTHYECKYIO CpeAHIO0 NPOYHOCTL Oe-
TOHA B OTACNbHbLIX H3AENUAX HMAW B OTACNbHBIX OJHOPOAHDLIX 30HaX KOHCTPYKUMHA.

6.3 T1pH CNNOWHBIX UCTILITAHUAX OLHOTHITHBIE H3EIUA UIIH 30HbBI KOHCTPYKLHUM 0Db-
EAMHAIOT B YCJIOBHbBIE NAPTHH, NCXO/A U3 MOCTYNHUBILIKUX napTHi 6eToHa, o6bvema HeroHa, cpo-

KOB OETOHMPOBAHKS (M3rOTOBJIEHKS), ONHOTUNHOCTH U3ALAUN UNIH KOHCTPYKLIMA.

H3penusa Uiy KOHCTPYKLIMHY OAHOH YCIOBHOK napTUW pa3buBaioT Ha OQHOPOAHAIE 30HbI
HCNbITAHHIA, HCXOAA M3 €CTECTBEHHBIX, BIMAIOILIMX HA MPOYHOCTb PaKTOPOB: BICOTEI OETOHH-
DOBAHUR, HAJIMUHMA pa3fIeIbHbIX SPYCOB, PA3/TUYHUA B CPOKAX OETOHHPOBAHUA, PEXKHMAX

YNJIOTHEHUS U TBEPACHHS.

6.4 OueHku NPOYHOCTH HeTOHA B YCMOBHbIX NAPTHUAX MPOU3BOAAT ANA KaXAOW YCNAOB-
HOH NapTyU OTAENLHO B NpeAenax OAHOPOAHLIX 30H.

6.5 Pe3yanTaToM OQHOTO HCMLITAHUA METOLOM BbIPhIBA CUHUTAKOT .



- NpH rNy6HHE 3axBaTa hu =48 MM , EAMHMYHOE 3HAYEHHE NPOYHOCTH Re, No-
Ny4€HHOE NO pe3yabTaTy OOHOIO HCTbITAHHA, €C/TH BhINOAHEHbl ycaosus n.n.3.7 n 4.1,

- 1pu tnyOuHe 3axBaTa  hm <35 MM , CpeaHee 3HayeHHe npoyHoctt Re |, no-
JYHEHHOE MO pe3yIbTaTaM HE MEHEE 3-X eIHHHYHBIX UCTbITAHHIA Ri ., NONyuYeHHbIX
Ha OJHOM KOHTPONIMPYEMOM YyuacTKe B OAHOH OOHOpongHoH 30He¢ R =32 Ri/3 npw
YCOBHM, YTO HN OAHO €AMBHYHOE 3HaueHHe Ri He oTknoHsercs ot cpeareii R Gosnee

yeM Ha 12 %.
Ecnu onHo 3 3HaveHuit  Ri BeixoanT 3a 12 %, T0 ero oTOpaceiBaloT U yCPEAHSIOT

oCTaBluvecs Asa. Ecnu ABa 3navuenns  Ri  BbixoaaT 3a 12 %, TO BLINOANAIOT AONOIHMA-
TE/bHbIE UCITLITAHUA HA TOM e YHacCTKE A0 NONYYCHHS JBYX IHAMEHMIR, OTIHYAIOLMXCA APYT
OT apyra He 6onee 24 % ot Haubonsuiero.

6.6 HopmaTuBHbI#A ypoBeHb 00ecneyeHHOCTH 3aJaHHOM MPOYHOCTH HETOHA B MapTHUH
OAHOTHMHBIX W3AEAHUH MAN OJHOPOAHLIX 30HAX KOHCTPYKUHH NPUHWUMAIOT DABHbIM
Qn=0,95 (coOoTBETCTBYIOWMI OAHOCTOPOHHUA XBAHTHIb HOPMATIBHOTO PacnpeaeNeHHA

U=1,64).

YpoBeHb AOCTOBEPHOCTH OLIEHOK NPUHHUMAIOT PABHbLIM v=0,9 (U=1,28), puck 3a-
Ka3yHKa B=1-y=0,1

HopmaTupHoOe 3HaueHue k03 duLMEHTa BADHALIMM NPOYHOCTH GeTOHA BHYTPH Bblae-
NEHHOH NAPTHH NPHHHMAIOT PaBHbIM VR, =0,135

CKO norpewHOCTH pe3ynbTaTa OAHOIO HCMILITARUA  Ce  NpuHumaloT no n.2.1.

6.7 Ilpw cnnowHOM KOHTpOIE, 06N 06BEM HUCIIBITAHUIE HA3HAYAIOT, HCXOAR H3 06-
winx TpeboBaHuit , YTO6bI B KaXAOH ONHOPOAHOH 30HE BIMOIHANOCH He MeHEE 6-TH UCMbITa-
HWHA, 8 KOAHYECTBO KOHTPONUPYEMbBIX OJHOPOAHBIX 30K B YCIOBHOW napThn GeToHa 6u110 He

MeHee 3-X.

6.8 KoHTponbHY10 NPOYHOCTH MPU aNbTEPHATUBHBIX HCTILITAHUAX PEKOMEHIYETCA

ycTaHOBNMBATH Ha ypoBHe |,2Rr .
KoHTponnHoe ycuie  Px  onpeaensaroT MO NepeBOAHOR 3aBUCHMOCTH, NPEACTaB-

NIEHHOW B rpapMyecKoM BHAE.

7 MOATOTOBKA K UCTILITAHUAM

7.1 BuibupaloT THNOpa3Mep aHKepa, rnyOuHy 3axsata hi W coOTBETCTBYlIOLULEE
HarPYXaIoilice YCTPONCTBO, NCXOAR K3 cBefieHnit O MaAKcHManbHON dpakiiy KpynNHOTo 3a-
MOJIHUTENA U COONMOACHHUA yCNIoBHA M1.4. 1.

7.2 Ecnu pacnosio)eHHe apMaTypbl HEH3BECTHO, HEODXOAHMO €ro BLIABHTS C TOMOLUIBIO
WHIOKKATOpA 3alHTHOrO ¢101 ¥ 0003HAYHTL HA MOBEPXHOCTH OETOH.

7.3 ITpown3soasaT pa3buBKy KOHCTPYKLMIA, UIACNHIA UIH BLIOPaHHLIX 0HOPOAHBIX 30H
Ha KOHTPOIHPYeMble YYACTKH H Pa3MeTKy TOYEK BbINOAHEHHUS WNYPOB, cobnionad caenylo-

e TpedoBaHu:
- WIypbl BLIMOMHAIOT MEXY APMATYPHBIMHU CTEPXKHAMU Ha PAcCTOAHKU He Onnxe  ha

K ONMHXKHEMY CTEPXKHIO;
- WNYpPsl JOMKHBI 6LITL PCONOKEHb He Onmke  3hn  OT Kpas GeTORa UK COCEAHErO

wnypa,
- TOJILHHA 6ETOHA Ha KOHTPOJIMPYEeMOM YUACTKE A0AXKHA ObiTh He mcHee  3hn.

7.4 Iuamerpbi H ryOHHB! WINYPOB QPHBENEHLI HAa DHC.2,  OTKJIQHEHHE OT BEPTHKAIIb-
HOCTH K NOBEPXHOCTH OeToHa aonyckaercs - He bonee 1:20.
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[Ipn 3amoHONMUHBAHMM AHKEPOB TUN |, MX 3aKPEN/IAIOT B OTBEPCTHAX Ha onanydke
HIH CTEHKAaX T2KHM 00pa3om, 4ToOb! nepea pacnanydnruBaHueM MOXHO BbiNI0 YAAIHTS Oro-

TOBHHKH 3aHKEPOB.

7.5 HcnsiTbiBaEMbIHA 0€TOH AONKEH ObiTh BO BCEX KOHTPONTHPYEMbIX 30HAX B BO3AYL-
HO-CYyXOM COCTOAHHN. ECM noBepXHOCTL OeTOHA NoKaNbHO NEpeyBaaXHeHa, HanpHuMep Noc-
fie CBEPICHHA C BOAAHbBIM OXNaxcHHEM pabouero opraua, e¢ ciieqyer nepel HCNbITHUAMH

NOACYIUHT.
B 3UMHHX YCTOBHAX MOBEPXHOCTHLIA C10H NepeyBlaxHEHHOro 6€ToHa OTTAKBAIOT Nput-

CTABHbIM H/K JIYUHCTbIM HAI'DECBATCACM, NMPOrpeBAOT U MOACYWUBAIOT 40 BO3AYUWHO-CYXOIo

COCTOSHHUA COrIacHO NMPHAOKEHUA B.
[Tporpes gonyckaerca HE NPOMBOIHTL, €CJIH H3BECTEH cocTaB bDeToHa. B aToMm cyuae

MCTMHHYIO NPOYHOCTb OETOHa HAaXOAAT MO METOIMKE npuioxeHus B.

7.6 Tlpn Heo6GXOLRHMMOCTH OnpedeIEHHA BOIMOXHOTO Jo060pa NMPOYHOCTH 3UMHeEro Oe-
TOHa NPOHIBORAT NOKANbHSLIA MOBEPXHOCTHBIH H30TEPMUUECKHUH NpOrpeB DETOHA MO peXH-

MY COrNIRCHO MPHIOXKEHUs b.
Ecnn Tpebyembli OTHOCHTENbHbIK HABODp NPOYHOCTH RO 3aMep3aHus 6eTOHA COCTaBARET

(PT  OT 3aO4AHHOrO Khacca, a pakTHyeckuit HaDop gocTuraer Q¢ , TO ATHTENLHOCTD
Harpeea T , 4 ,npHTemnepatrype t°C  paccuMTbIBaIOT Mo popmyJe

24 [ - P
T=——n — , (6)
oy K | -1
rae  Ko3(p(OUUHEHTb o0u W Kt Haxozar moTabanuam b.l v B.2 npu-

noxeHua b.

7.7 B NpoTOKO 3aHOCAT CNeAYIOWHE UMEIOLLHECA CBeNleHHS O DeToHe:

- BUO H MAKCUMANIbHAS KPYNHOCTb 3aN0OTHUTENS;
- CPOKH yKJaaKH OETOHA H yCIOBUSA TBEPACHHA O MOMEHTA UCMbITAHUMA, AT 3KMHETO

GeToHa - cnocol nporpepa ¥ TeMIepaTypHbld JIMCT NpOrpesa;
- 3af1aHHblid xnacc 6etoHa B unu tpebyeMoe (B NpOMEXYTOYHbIX BO3IpAcCTax)

Rt 3Ha4YeHHUR NPOYHOCTHY.
[Tpu oueHke BO3MOXHOro fobopa npoyHOCTH 3HMHEro 6E€TOHA, JOMOJIHUTENLHO HEOD-

XOAUMO 3HATb BUJ UCIMOJIL3YEMOT'O LEMEHTA.
[TIpoM3BOAAT nNPHBA3KY KOHTPOJIMPYEMbIX YHACTKOB [UIA KOHCTPYKUHH - K OCAM U Bbi-
COTaM, A1 HIACIHUH - K CPOKY H3rOTOBNEHHUR H NOPAAKOBOMY HOMEDY MAaPTHH.

8§ TIPOBEJAEHHWE UCITBITAHUM

8.1 ITpoBepsIoT LENOCTHOCTL U cocTosAHKE 3yObeB aHkepos Tunos II m III | ounwaror
MeX3yObeBble KAHABKHM OT ocTaTkoB OeToHa, noabupaT (NpU HEOOXOAMMOCTH) pa3Mep
OrpaHHYHTENbHOM Wakbbl, OYHLAIOT LWNYP OT NPOAYKTOB CBEP/ACHHUS , 3aKJ1aAbIBAIOT B HErO
aHKep OO OrPaHHYHTENbHOTO QaHUa U 3aKPENSIOT aHKEP ¢ NOMOLLbLIO OrOJIOBHHKA.

8.2 Harpyxaiouiee yCcTpOHCTBO NPHBOMAAT B HaYaNbHOE IMOJIOKEHHUE, CUTTOUIMEPUTEND -
B HYNICBOE , COSAAMHAIOT OFOJIOBHHK aHKepa C 3aXBaTOM Harpy>Xaruero yCTpoHCTBa M € No-
MOILBIO PErYIUPYEMBIX HOXKEK (1 aHkepoB Thna [I) BbI6HPaloT HauanbHbIA 3a30p 1 A00K-
BaIOTCR COOCHOCTH aHKepa OCH 3aXBATa HArpyXXalollero ycTpomcraa.
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8.3 PaBHOMEPHO ¢ 3a4aHHOH CKOPOCTHIO MPOHIBOLAT HATPYKeHHe aHKEPa 10 KOH-
TPOJILHOTO YCHAMS Px  Wnu no orpeiBa ¢parmenta 6etona. [Mocne yero 1aMepsioT ¢

MOMOWbIO WTAHMEHIAYOMHOMEDPA WK LLYTOB NMPOCKalib3biBaHHE aHKepa Ah (eCiH OHO
HMeeTCst) No BeNHuHHe 00pasoBaBiuerocs 3a30pa MEXAy OrpaHHYHUTEILHBIM PaaHLEM M fo-
BEPXHOCTBIO BLIPBAHHOTO OETOHHOTrO ¢hparmMeHTa H CHUMAKT NOKA3AHHA CHIIOU3MEPHTENR

[p , xoTOpbIe 3aHOCAT B pOTOKOI.
[TIpu ncnosmb3oBaHMK WTAHreHrnyOuHoOMepa  Ah  HaxomaT kak pa3HOCTb MeXay hn
H 3aMepAIOT PACcCTORHHUE OT BEPXa OrpaHHYHTENBHOrO QpnaHua 0o noeepxHocTH GeToHa hn,

TonuuHoM drasdua ho.
C nomMouibi0 rpaayupoBOYHOH XapaKTEPHCTHKH CHAOHIMEPUTENS Po(Ip) , npuse-

AeHHOM B nacnopte npHbopa, RaxoAT ycuaue BoippiBa  Po

8.4 Ecnu BIDLIBA WITH HArpyXEHUA HE MPOHU3OLLIIO Y 3HAYEHME NPOCKAb3bIBAHNSA
Ah  npesbitnaet  0,lha | 1o HcnibiTaHKe OPAKYIOT H BBINOJHAIOT ero NOBTOPHO, 3aKper-

A% aHKED BHOBb B 3TOM € HIIH COCEHEM LUMYPE.
Ecnu npockaib3biBAHHUE B npeaenax HOpMbI, TO PacCYHTHIBAIOT NONPABOUYHbIA KO3 M-

UHeHT Y2 ( ¢M n.3.7), koTopsbiii 3aHocAT B npotokon ([Tpunoxenne IN).

8.5 Ilpu anbTepHaTUBHON cXeMe HCTbITAHUM, MOTOXKHTENbHLIM UCXOAOM CAEAYET CHH-
TaThb, €C/IU B CEPHH U3 3-X HarpyxeHuH Ha OAHOM Y4aCTKe XOTA Obl B 2-X CNy4asX OTPbIBA HE
NPOX3OLLIO WK XOTA Obl ABa OTPbIBA MPOHU3OLLNO ¢ NPOCKANb3bIBAHHEM aHKEpA, Y4YeT KOTO-

puix no 1.3.7 gaeT NpuBeACHHOE YCHIME P’=P.y ,npespnuarowee Pk

9 OBPABOTKA PE3VJIBTATOB UCITLITAHUH

9.1 IlpouHOCTb O€TOHA HA OAHOM KOHTPOJHPYEMOM YUYacTKe ONpeaenaloT o pe3ynnLTa-
TaM OJHOr0, €C/IH BbINOAHEHBI YCIOBHS N.3.5, UK HE MEHEE TPEX UCNIbITAHWA NYTEM YCpEaHe-
HUA B NOC/IETHEM ClTyuae He MeHee ABYX NPHBEACHHLIX YCH/IHH OTpbIBA, CKOPPEXTUPOBAHHbIX

Ha NpocKasb3biBaHHE aHKEpa no n.3.7.
[TpuBeneHHoe EAMHAYHOE UK CpEHEE YCHIIHE BhipbiBa  Po  nepeBoasT B KybHuKo-

BYIO MPOYROCTb OETOHA NPU CXKATHUU Rx(Po) , ucnonn3ys sapucumocre, B rpagu-

4ecKkoM BHIE.
[TonyyeHHOMY 3HaYEHHIO MPOYHOCTH OeToHa Ha OAHOM yyactke Rcek  MPHNUCHI-

sator CKO norpeuiHocty no n.2.1.
9.2 OnHa 0AHOPOHASA 30HA WM OHA CepUs H3LENUH XapaKTepH3yeTCa CPEAHEH Npou-

HOCTbIO R , €CIIK pa3Max NPOYHOCTH - Pa3HULIA MeXAYy MaKCUManbHOH Rmax
¥ MUHUMaITBHOW  Rmin  NOAYYEHHBIMH 3HAYCHHAMM MTPOYHOCTH OTAENbHbLIX YHaCTKOB B

npenenax 3Toi 304b! (M34€nua) He npesbituaer 24 % oT  Rmax
B 30HaX ¢ pasmMaxom MPoYHOCTH 6onee 24 % NpoH3BOAAT AONONHHUTENbHbIE HCTTbITAHUSA

H, eClTH pa3Max BCe Xe ocTaerca oonee 24 %, nepecMaTpHUBaIOT rPaHHLILI ORHOPOAHbIX 30K,

9.3 Ecnu B 0AHOPOAHOM 30HE (0AHOM CEpHH M3JIeNUHA) BLINOAHEHO M (He MeHee
6-TH) UCNLITAHHKIA PE3yNbTaThl KOTOPLIX Ri ., )=1,2..m  yzoBaersopaioT ycio-

BUsM n.3.4 1 6.2 , BBINUCIIRIOT OLEHKH:
m

- cpeaHeii 30HankHoi npounocth  Rz=2Rj/m (7)
]
- 30HANLHOIrO KO3 PULHEHTA BapHaALIHK NPOUYKOCTH

l J m -
Sz=-"--—_-_-- [~ 3 (Rj- R)2)2 (8)
Re m-l
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9.4 [Ipu BIOOPOYHOM KOHTPOJIE, HUIKHIOK IPaHHLY CpeAHel NpoYHOCTH OETOHA B 0f-

HOK OQHOPONHON 30HE ONPEACARIOT ¢ HOCTOBEPHOCTLIO Ye = 0,9 no dopmyne
Sz?
Rz= Rz-[1-1,28( —+qe2)l2] (9)
m
_ O16paxosky 6€TOHa B OTAE/BHLIX OAHOPOHbIX 30HAX BLIMOMHAIOT NyTEM CPABHEHNS

Rz ¢ TpeGyemoi npoyHocThio  Rr.
Ecnu B OTAGNbHBIX 30HaX Rz < R, B HHX MPOU3BOAAT AOMOJMHHTENbLHbIE UCTILITAHHUA U
NO PE3yNbTATaM OCHOBHBIX U JONONHUTEABHLIX HCNLITAHUH PACCUHTLIBAIOT CKOPPEKTHPOBAH-

Hbie 3HAYCHUA Rz # Sz ¥ BBLIYHCIAIOT HOBbLIE 3HAYEHHUA Rz

9.5 Ecnu B npesenax ogHOM yCIOBHOR napTrn 6eTOHA KOHCTPYKLKA MAH H3xentii Obinu
BbINOJHEHbI HCMIbITAHHA B M  OAHOPONHBIX 30HAX KOHCTPYKLIMI (CEpURX U3LEIUHA) 1 nosy-

yeHo M 3HauYeHHH Rzqy , Nn=12..M,TO BbYHCIAIOT CPEAHIOIO MPOY-
HOCTb 110 BCEM 30HaM

M n
MeX30HaNbHbIA KOIPPUUHUEHT BapHALIMH
] l M
Sp =——— [—— 2Z( Rp- Rn)?)2 (11)
Rp M-l n

H HHXXHIOMI rpaHuLly Mpo4yHoCTH®, obecnevenHol ¢ HagexHocTbio  Qu=0,95

Sp?

Ro= Rp([I-1,64Sp-1,28(— + Ge?)!2] (12)
Mm

9.6 Ilpm ncnbiTaHKAX O aIbTCPHATHBHON cXeMe, obecneueHHOCTh TpebyeMoil npou-
HOCTH NPUHUMaeEMOFH napThy 0€TOHa KOHCTPYXUMIA U M3 enHit NOATBEPXAAETCA, ECMH Ha
Ka)XIAOM KOHPOJIMPYEMOM Y4aCTKe NPOH30LLIO He §oj1ee OAHOrO BbIPhIBA C NPUBEACHHbIM

YCHIIHEM P’ wMeHee KoHTponsHOro  Px W ofulee KONHYECTBO KOHTPOIUPYEMbIX

Y4aCTKOB COCTaBHJIO HE MEHee, YKA3aHHOro B n.6.7.
Ecny B OTACNBHLIX 30HAX HMCIOTCS M  yyacTxXOB, Ha KOTODLIX NPOH3OLUNO HE

MEHEE NBYX BbIPLIBOB NPH CPEAHUX IMPHBEACHHbIX YCHITHAX Pj COOTBETCTBYIOIIUX
CpeAHHM ITPOYHOCTAM R=Pj'mz, j=1,2..Mo0 ¥ HHOJHO U3 3HAUYEHHH R;j
He HHxke Tpebyemoli npousocty  Rr , TOomopesynbrataMm  Mm-mo MNoOnoXu-

TeNbHLIX H Mo OTPHUUATEIbHbIX HCITLITAHHHA NPOU3BOAAT NepepacyeT HHKHEH rpasHLbI
NpouyHOCTH Rp chemyrouluM 06pa3oM: BLiUMCARIOT noKasaTenh V. u h

Mo
2. (Rx-Rj)
J mM-mo
YV = mo ————er—e , (16) hs—8M8M (13)

mo mM
[Z(Rx-Rj) ]

)
* Jlonyckaercs HKHIOIO MPaHUILY IMMPOYHOCTH BLIYHCIATL MO QopMyne.

Rp= R/Kr,rae Kr- koadduument TpeGyemoi npoyHOCTH, Haxoaumbii no Ta6n.2 TOCT
18105, B 3aBucuMocTi OT Vn, rme Vn={Sp?+ oe?]!2. 100, % :
5



M no tabamuam .1 v 1.2 opunoxedus [ HAxOAaT 3HaueHue kodpduutieHTa Z ¢
f1(z) , ¥ 3aTeM BLIMUCISAIOT OLIEHKH

Mo
2 (Rk-Rj)
| -h j
Sp = (14)
hfi(z)-(l-h)z mo
Rp=2Z-Sp+ R« (15)

M 110 HXM BbINOHAIOT PACcCYET HUXHEHN IPAHMLLI NPOYHOCTH Rp.

9.7 B oAHOPOAHLIX 30HAX, B KOTOPLIX OTPHLIATE/ILHLIE PE3YALTATHI ANbTEPHATHBHDBIX
MCNBLITAHUHA XOTA Obl HA OXHOM yYacTKe T0Ka3a/k CPedHIO NPOYHOCTE  Rj  HHXeE Tpe-
Oyemoit npoudocty Rt |, nepexoasaT Ha KOJIHHYECTBEHHYIO CXEMY KOHTpoR M 06paboTky

pe3yabTaToB 1o nn.%.2-4,

9.8 Tlpu ouenke Bo3MOxHoro 106opa NpovyHOCTH 3UMHEro DEToHa (YNOXKEHHOro Npu
OTpHUATEIbHOH TEMEPATYPE) K3 HE MEHEE ABYX y4acTKax OQHOH OAHOPOOHOH I0HbI BbINON-
HAIOT CEPUN 13 TPEX UCTILITAHUH IO K NOCNEe NOKANBHOTO HIOTEPMHUYECKOrO Nporpesa B Teue-

HHEe T 4acos npH temneparype  t°C.

Ecnu no pe3ynLTaTam N CPABHUTENLHLIX HCTILITAHUI ObinK NosyYeHbl CpeaHne
3IHAYEHHUA NPOYHOCTH A0 Nporpesa R u nocaenporpesa R:2 npH cooTBeT-
crByrownx CKO npousoctn St # S2 o

[,28
R;-R;> (Si?2 + S7?) ;
Vn
TO PacCYMUTLIBAKT K02} PHUUNEHT NPUPOCTA NPOUYHOCTH Kr =R2/R| , Hd KO-

TOPbIH TIPH OLIEHKe OXHAaeMOH NPOHHOCTH YMHOXKAIOT 3HaYeHWs NPOYHOCTH, NONYUCHHDIE

11O pe3yfbTaTaM W3MEPEHUIA NIPH HATYPHBIX CNBITAHUAX C YKA3aHHEM BPEMEHK JOCTHKEHMS
MPUPOCTa NMPOYHOCTH NOC/IE OTTauBaHUA OETOHA, ONpeacaAeMble COTIACHO NPUIOXKEHNR b.

9.9 O6paboTky pe3ynbTaToB H3MEPEHHU MPH HATYPHBIX UCTIBITAHUAX OPOPMARIOT NpO-
TOKOJIOM, peKoMeHayeMmas ¢opma KOTOpOro NpHBEAEHA B MPHUITONEHHU [
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[Tpunoxenue A
(pexomeHgyemMaoe)

[TOCTPOEHUE U KOPPEKTUPOBKA PABOUYHUX 'PAIYHUPOBOYHBIX
3ABUCUMOCTEN 19 CPEACTB HEPA3IPYHIAIOUWIETO KOHTPOJISA
B HATYPHBIX YCJIOBUSAX

A.l1 Meroa sbipbiBa, Kak HanbGonee TOUHbINA, NOIBONAET NOAYUATh U KOPPEKTHPOBATS
padoyne rpagyupoBodHbIe 3aBUCHMOCTH (PI"3) ang ApyrdX cpeacTs UCNbITaAHHUH, NPUMEHSE-
MbIX NpH HepaspywaolueM KoHTpoae (HK) 8 HaTypHbIX YCAIOBHAX C MPHUBA3IKOH K KOHKpeT-
HbIM BHAAM OETOHA K YCIOBHAM MUCTIBITAHUHA.

A.2 Henunxelinyo B obuiem cnyyae PI'3 npoyHoCTH R OT KOCBEHHOT'O NOKa-
jatesis  H B0 BceM AMana3oHe U3MEPEHUR R MOXHO IHHEapU3UpOBATHL B OrpaHu-
YeHHOM paboueM NOLIHANA3OHE U NPEICTABUTL B BUIE KYCOYHO IMHEHAHOH 33BHCHMOCTH

R = A + BH, Ru<R <Rs , Hu < H < He (A.])

[ONONHAA ee, NPH HeoOX0AUMOCTH, KBaApATHHHOH 3aBUCMMOCThLIO BHUIA

R=A+BH+[Ci*(Ha-H)-C1], (A.2)
|
rae Hn = —— (Hu-Hs) - cpeauas Touka AMana3oH4a HIMEHEHHA KOCBEHHOIO
2 nokasarens H.

A.3 Tloctpoenue PI'3 BbiNOAHAIOT NO pe3y1bTaTaM CPaBHUTENLHBIX HCTMIBITAHWH OeToHa
METOAOM BbIpbiBa M ApyruM mMeroaom HK B npenenax He MEHee Tpex OAHOPOAHbLIX 30H CO
CPEAHUMH 3HAUYECHHAMMU MPOYHOCTH, NEpexkpoLIBaOWMMY BECh pabouuid AUANa3oH, fpU YKche
cepuit (YHacTKOB) CPaBHHUTE/IbHbLIX HCNLITAHUH B ONHOH ONHOPOAHOW 30HE HE MEHEE 6-TH.

KoppexTHpoBky paHee nony4eHHoH PI"3 BbINOAHAIOT MO pe3ynbTaTaM CPaBHHUTENbHbIX
HCTILITAHWI HE MEHEE, YeM Ha 6-TH yyacTkax B npeaenax OOQHOHW YCIOBHOW MapTHH.

A.4 [lpu nocrpoerunn PI'3, 06paboTky CpaBHHTENALHBIX HCNBITAHKIH BLINOAHAIOT METO-

OOM HAWMEHbLLINX KBAAPATOB MM MeTooM Banwbaa.
MeToa HauMEHbWHWX KBAAPATOB peaau3yercs , Hanpumep, nporpammod  EXEL .

Metoa Banbaa peanusyercsa cnegyouum odpasom.
Ecius M ORHOPOLHbLIX 30HAX ObINIO BLIMOAHEHO NO m CPABHUTENbHbIX
WCNbITAHWUA ¥ NOAYYeHbl 3HaYeHHA npo4yHocT MeToaoM OCK - Rxj ¥ kocBenHoro napamer-

pa-meTomoM HK Hxj , j=1,2..m, k =1,2... M, To nocnenosatensHo paccuu-
TbIBAKOT CPEAHHE JOHANbHbIE Rx H Hx
_ I m | m
Rk = >Rg (A3) ., Hk= 2 Hgj (A4 )
m ] m ]
K obue cpesHre IHaYSHUS Re H Hc
~ I M ~ | M
Re= 2. Rk (AS) , Hc =—— X Hx (A.6)
M «x M «x

17



3aTEM [1OC/e paHXHUPOBAHHUA R« 10 BO3pacCTaHWIo , ONPEAENKIOT OUEHKH KOIPDH-
LINEHTOB perpecci B H A :

M M
B= 3 Rk(M+1-2¢)/ X Hk(M+1-2k) (A7), A=Rc-BHc (A.8)
K K
Hanpumep, s cnyvas Tpex oAHOPOAHbIX 30H: k=1, 2, 3
R-R - | L
B=——— (AY) , A=—( R+ R;)-— B( Hi + H3s) (A.10)
H: - H; 2 2

A.5 JIns oueHkH TOYHOCTH nonydeHHOW PI3, Bbiuncnsior 3onanbHbie CKO

m _ m _
Z( Rk - RKj )2 Z( Hx - Hkj 2
} 1
Shg = [ —— 2 (All), SHk=[——-+]I2 (A.12)
m(m-1) m(m-1)
u obuyne CKO:
| M l M
S = ~—~— 2 SRx (A 13) Sk = Y SHk (A.14)
M k M «

CKO norpeurocTu onpeaenerus koaddpuumneira B

S =-—— [SRZ + B2. Su2]i2 (A.15)
YM
# CKO norpewsHocty noayvyeHHoit PI'3 B moboit Touxe R
| N
Stu(R) = | Su2+ BZ( Rc-R )? - Sp2 )12 (A.16)
M

CKO pesyabTvpyloileid norpelwtHocTH rpagyupyemoro cpeacrsa HK nosyvawT nytem

y4yeTa MOrpeliHOCTH METOJIa BbIpbiBa OT:
St = ( Or2 + Sru?)!2 (A.17)

A.6 Janee, no aaHHbLIM Mn MCNbLITAHWHA DeTOHA B 30HE C NPOMEXKYTOUHBIMH IHA-

4yeHuamy cpeaHer npoyHoctk Rn ¥ CKO npounoctu  SRn , HalgeHHsIMH 1o n.4-3,
OMpeaenaioOT OTKIOHEHUE CPEJIHETO 3Ha4eHUd Rn  OT pacueTHOro 3HauYeHHsA NPOYHOCTH,
NOJy4€HHOr o ¢ Henonb3oBaHueM nonyuyewHo PI'3 - R(Hn) :

AR = R( -I:In)-ﬁn (A.18)

Ecnu 31a pa3sHOCTbL NPEBLILLACT BEMUYHHY

-

1,64 [ Sru?(Rn) + SRn2]12 (A.19)
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3TO JHAYUT, yTo HeoOXoauMmo BBeCcTH B PT'3 fononuuTeIbHO KBagpaTHUHbLIH WiIEH:

AR = Cy(Hn - H)2 . C; (A.20)
rae koddduuHeHTL! Ci H C2  HaxoaaT no ¢popmynam:
Rn

Ci= (A21), Co=C)-(Huw-Hc)2 (A.22)

(Hn - He)? - (Hm - He)?

A.7 Cupraercs, 4TO nonyyeHHod PI'3 MOxHO noab3oBaThea 110 KpaitHei Mepe B aMana-

30HC
Ri-SR<R<Ru+SR ,

ecv B HeM cobmopaerca yenosue  Sy/R < 0,08.
[Ipx HeOOX0AUMOCTY BLIATH 32 NpEAeNb! YKa3aHHOrQ AMana3zoHa, HAaNpUMeEP B CTOPOHY

GonbWKX NPOovHOCTEHA, UCTTONLIYIOT AaHHbIEC HUCNLITAHHA MO KpalkHed Mepe B 0ZHOK 0OAHOpPOA-
HOW 30HE C MPOYHOCTHIO Rwmei , NepeKpoiBawiled Tpedyemoe paciunperHHe aManaso-
Ha; NPH ITOM JINHEHHYIO 3aBUCHMOCTH CTPOAT B NOAAHANA30HE OT Rma A0 Rwm+1  H npo-
BEPAIOT HA aleKBAaTHOCTb B TOYKE R

A.8 [lns KOppexTHPOBKH paHee noctpoerHoi PI'3 nyTeM BBeAEHHS NONpaBo4HOro
MHOXHTENA Kr ,10CTaTO4YHO B OAHOH OAHOPOAHOM 30HE CO CPEAHENH NPOYHOCTLIO be-
TOHA B Npegenax paboyero noaanana3oHa BulNOJHUTh HE MEHEE 9-TH CPABHUTENIbHBLIX HCIbI-
TAaHUI Y 11O [IONTYYEHHbIM JaHHbIM: Rj u Ry ;  j=1,2 ..m, rme Ry -
3HAYEHUSA MPOUYHOCTH, NoJydeHHbie MeToaoM MHK, paccunTbiBaroT OUEHKH CpeHHX 3HaYe-

HUA Rc U RHc

| m ] m
Rc=~—— ZRj (A23) ; RHc=—— Y RH; (A.24)
m ] m ]

3HauYeHUR NONPaBo4YHOr0 MEOXHUTENR U CKO norpemiHocTy ero onpeaeneHus:

m
Kr = Re/ RHe (A 29), Sk =S /[ 2 (RHj - RRc)?]2 (A.26),
]
! m
rae S=[ —— X (Rj-Kr-Rnuj)? ]2 (A.27)
m-2 j

Ecav oTHOLLEHHE Kr/Sx > 2, 1o Ha pe3ynbTaT , noayyeHHblit MeToaom MHK cae-
AyeT BBOAUTL nonpasky, paBHy Kr,ecam  Kr/Sx <1, To nonpaska He BBOAWTCH, eCnu
| < Kr/Sk < 2, TO pelieHHe 0 BBCACHUU MONPABKH NDHHUMAIOT N0 pe3yNbTaTaM yABOCHHOTO

KOINYECTBa CPABHHUTEMbHBIX HCTBITAHKH.
[Tpu BBEAEHMM NONPABH, HCTHHHYIO NPOYHOCTL 6eToHa R Mo KpaiHeH Mepe B

ananazoHe Rc-2S <R < R¢+2S |
]l m

rne SR =[— 2 (Rj-Rc)2]12 (A.28)
m-1

no pesynbTaTaMm HcnbiTadui metonpovw MHK  Ru  HaxonsaT nytem ymHoxenus Ru Ha
Kr .
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[Ipunoxenne b
(peKoMeHayemoe)

PEKOMEHIOALHWHU

0 OTTAHMBAHHIO M HIOTEPMUYECKOMY NPOrpeBy
3aMepiwero 6eroHa

b.l B 3uMHMX ycnoBUsX 6e3 oTTanBaHUA JONYCKAETCA UCMBITHIBATE 3UMHHT BeTOH
TONLKO NMOABEPXEHHbLIN INekTponporpesy. BETOH, YI0XEHHBIHA METOLOM TEPMOCE UAK NPO-
I'peTbiv I3POM, MOXKET QABATh 3aBbILLUCHHbIE OEHKHK NMPOYHOCTH f0 20 %.

b.2 [Ina vcnbiTaHuil 6eTOHA B 3MMHMX YCNOBHAX MPAMKMMAIOT NPEABAPHTENLHOE MECT-

HOE OTTaHBaHUE OeTOHA HA KOHTPOANPYEMOM YHACTKE.
dns oueuxy Bo3mMoxXHOro 2060pa NPOYHOCTH NOCJIE OTTAUBAHHA IPUMEHSIOT MECTHbi

OBEPXHOCTHbLIH U30TEPpMUYECKUH NporpeB HEToHa.

b.3 OtranBaHne MOXET NPOH3IBOAKTLCA , KAK AYMMCTbIM 0GOrPEBOM, Tak U C NOMOLLBIO

NPUCTaBHbLIX o0orpesaTeneid, Ilporpes BuINOMHAKT 40 TeMnepaTypbl +(2-3) °C, xoTopyio
KOHTPOJAMPYIOT ¢ IOMOLULIO 3aKA3AHOTO TEPMOMETPA B JOMHOM 4aCTH OQHOIO W3 LUNYPOS.

b.4 InutenpHocTb Nporpeea T , CYT, IPH UBECTHbLIX: MAPOUHOR NPOYHOCTH DeToHA
Rem (cpenneit npouHocTy HeToHa B kKOKTpOnbHBIX ofpasuax-kybax, BbigepxaHHbx 28 cyTox
npu remneparype +20 °C) 4 rpyanes: MpUMMEHEHHOr0 LeMeHTa ONPEALTAOT B 3ABUCHMOCTH OT

ROCTUI'HYTOH PABHOBECHOW TEMMEPATYPSI tw , °C , no dopmyrne TeepaeHun HeTona no
B.JlykbsaHosy:

R(tap)=Rem( 1-Be*'m], (b.1 )

rae  Tnp =1 - Knp (tu) v onpeaengemo#t no tabn.b 2,

B u O  ~ KOHCTaHTh! TBEDACHHS, ONPEACAAEMbIE BABUCHMOCTH OT
rpynne! npuMeHseMoro B Berone uemenTa no tabn. bl.
Rem - npoexTHas mapxa BeroHa no npoYHOCTH Ha CxXaTHE,

b.5 Ecnu npu TBEpACHUH BBIABNRIOTCA HECKONbKO UNTEPBANIOB TBEPACHHA ANUTENb-
HOCTBIO Ti, i=1,2... npucpeaHer temnepatype ti |, i=1,2..., TO npuBENCHHbIRA
BO3pacT ONPENENFIOT NyTEM CYMMHDPOBaHuUS

Tnp = 2 iKnp (ti)

Hanpumep, ecnu npy 31CKTPONpOrpese BTEUEHHE T: , CYT, CpeanafsTemMnepartypa
Obina ty , °C , a npumnsorepmuyeckoMm oborpese B TeueHue T2, CYT,
CPeAHAA TeMNepaTypa COCTABMIIA { , °C, 10

Tap = T1 - Knp(t) + T2 - Knp ( t2) (b.2)
OpHEHTHPOBOYHO ¢ rorpelHoCcThIo 115 % ouenky Knp (t) naer dpopmyna

Knp(t)=1 +(t-20)S
rae S wWaxoast no tabauue b.l ans aaHHOU rpynnbl UeMEHTA.
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b.6 Tlpn HeoGXOAUMOCTH OUEHKH BOMOXHOTO go6opa npouHocTH GeToHa nocie oTTau-

BAHMR H YCTAHOBIIEHHSA BOIMOXHBIX CPOKOB HAIPYXEHHSA KOHCTDYKLIMW , Ha ABYX-TpeX
Y4acCTKaX BAIMOJHAIOT HE MEHee 6-TH LUNMYPOB HA KAXIAOM U3 HUX 110 TPH LUNYPA HCNOMb3YIOT
QNS UCNBITAHKH cpa3ly nociie OTTanBaHMA MO N.3 W NO TpK - NOCAE H3OTEPMHYECKOTO MpPO-

rpesa no nn.4-6.

Tabanua b. |

- KOHCTAHTb! TBEPACHHA, COCTABJISIOWNE AR rpynn ueMeHTa.

LeMeHTa BeToHa
OBTI.I Mapku 600 400-600 - 0,055
| BT aprt 500 100.400 m- 0,060

nu wapcn 400 ¢ K3 gobas. | 200-300 - 0070
kaMu oo 10 %
LUTTLI mapoxk 300-400 co 200-300 0,085
Hi1akoBbiMu 10DaBKkaMu 10
15%
300 » HMXKe

Tabanua B.2. TemnepatypHbie k03pduLiMeHT npuBeaeHs  K(t)

Temnepatypa, °C

0 [ s {w o |0 w0} e 0w
o losJose ) o [ [ us a0 a0 ool e [as

» Loes oo | 1 | uafis {20 |28 |36 | as|se
s oo o | o o fue a5 |er [ seler
-nnmm
s Joslon | 1 [us [ ool salsalos [uoluso
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[Ipunoxenne B
(pEKOMEHAYEMOE)

PEKOMEHIALIUA
MO OUEHKE MPOUHOCTH 3amepuiero GetoHa 6e3
NPOBEACHHUR IO MNPEeABAPHTENLHOrO nporpesa

MeTtoanka pacnpocTpaHaeTcs Ha DETOHbI H3BECTHOIO COCTABA HA MAOTHBIX 3aNOMHUTE-

NAX , HCMbITbIBaEMbIE NPU TEMOEPATYPE OKpYyXatouled cpeant Huxe -3 °C « TBepaeswKe 10
HX 3aMOPAXKHBAKUA HE MeHee 2 CYTOK NPH NMOOKUATENLHOR TeMnepaType, ofecnevnsaeMon
INEKTPONPOrpeBOM, 3N1EKTPONOROTPEBOM, CNOCcOOOM TEpMOca, OTOrPEBOM Napa U 060rpeBoMm
BO3AyXa, OKpyxXaloulero 6eroH.

B.l Texuuyeckue cpeacTsa , BCIIOMOraTe/IbHbiE YCTPOMCTBA H MATEPHANL:
- Beck! naGopatopuste no [OCT 24104 4-ro knacca Ha 1-1,5 xr,

- WwKag CyliHAbHBIA Ha npeaen Harpesa +105 °C ¢ TOMHOCTBIO NOAREDKaHUA TEMMEpa-
Typs! 32 °C,

- TEPMOMETP Ha AXAMAa30H, NepexpuiBatoiumid HuTepsan ( -30+0) °C ¢ ROrpewHOCTbIO
11 °C,

- METAJUTHYECKHH COCYH CO C/IMBOM 00BEMOM HE MeHee 2 i,

- BonocOopHbIit cTakaH o6vemMoM He MeHee 200 mn.

B.2 lMopsagox BoinonueHus padorT.

B.2.1 Cobupaior kycku 6eTOHA , MONAYYEHHbIC B pe3ybTaTe HE MEHEe 6 BLIPLIBOB dHKeE-
pa OT OQHO#M OOHOPOJHO#H 30HbI. M3 Npodbl yRansoT MenkHe HenpeacTaBuTENbLHbBIE YaCTH.
[Tonyuerdyio npody 13 NpeAcTaBUTENbHBIX KYCKOB feToHa nomMelnaioT B NOJXITHAEHOBbINA
raker.

B.2.2 3aMmopoxeHHy10 npoly, He JOBOAA A0 OTTAHBAHKA, B3BELIMBAIOT, Onpeaenss ec
MacCy IMmas,

B.2.3 Ilocne p3peliBanns npody NOMEILAIOT B METANIMUECKAN COCYA C BOAOH NpH
Temnepatype (20:1+5) °C u BuiaepKHBAIOT B HEM B TEYEHHE HE MeHee | Yaca. 3aTeM CIMBAIOT
BOAY, ¥ BLICHINAKOT Npo6y HAa NPOTUBEHbB, 4 COCYA HANOMHAKIOT BHOBb BOAOH A0 YPOBHA CN1Ba
M, O METOAY BuiTECHEHHS 06bEMA BOABL, ONPENENAIOT CyMMapHbiid o6bemM V. Bcex ky-
ckoB npobui. Kaxapifi Kycok nepej NnorpyxeHneM B COCy NpOMOKaDT BIaXHOK (OTXKATOM)
BeTolwsi0. Tlepes Hayanom onpeaencHus odweMa nox CIMBOM yCTaHaBIUBAIOT NPUEMHBIHR CO-
CYA WJITH MEPDHBIHA CTAKAH.

B.2.4 TIpo0y noMeiaoT B CylInabHbIA Wwkad v BHICYWINBAIOT NPH TeMAeparype
(10025) °C a0 mocTOAHHOK MacChl Mec .

B.2.5 Ilpenen ky6ukoBo# npouHocTy feToHa Ha ckatue Rx  npur t = (20+5) °C
ONPERENNIOT 1o 3aBHCUMOCTH:

Rx = Ris { [(W-Wn J/C + 3,24V "}/ (W/C +32aV") } 32, (B.1)

rae  Rki: - npemen KyOHKoBO#H NPOYHOCTH Ha CxKaTHe 3amep3wero beroua, onpeaense-
MBId MO YCHITHIO BbIPbIBA aHkepa  Po (cM rpaduk Ha puc.3), Mlla,
W - o0beM BoAsl 3aTBOPEHUA GETOHHOW CMECH ( 110 COCTaBY) CM?

C - conepxanne yemMenta B I n Gerona, r ,
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3,2 - cTexMOMeTpUUECKas KOHCTaHTa, OTH.eA ,
Wrn - o6vem mbaa B | 1 GeroHa, cm3 onpeaensoT no popmyne B.2.

AV’ - ypenbHas KOHTPAaKUHSA UEMEHTA, HaxoaaT no tabaunue B. 1.

1000

Wn = 1,09 [ (ms- me) -3,5AV/C-p(I+U | (B.2)

vd

rae  d=Il - nroTHOCTL BoAbl Npu TemnepaTtype (20+2) °C, r/cm3,
ITn LI - conepxaHue necka u webxa s 1 n 6eToHa,r,

B - koapduumeHT, paBHbid 0,01 cm3/T,
3,5 - ctexHOMeTpHUECKAA KOHCTAHTA, OTH. €A,

Ecnu B pacuerax no popmyne B.2 napamerp Wi npruHUMaeT OTPHLATENbHbLIC 3HA-
YeHKR. TO B pacyerax no ¢opmyne B.| ero 3HaueHue nPHUHHUMAIOT paBHbIM .

60 °C 50 °C 40 °C 30 °C
Liement M 600
AV’ 0,047 0,045 0,044 0,035

Uemexr M 500
AV’ 0,041 0,039 0,038 0,034 0,03
Llement M 400

Tabnuua B.l]

LHTENBHOCTD H 14 cyT.
Map-~gemnepatypa HOPM.
Ka LUeMeHTa ~ygpennap. TBep/ie-

naAv’, em3r TRepAl. TBCp,ﬂc HUA
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CrpouTensHas opraH13aLus

I

2.

3.

4.
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[Tpsitoxenne [
(pexoMeEHaYyeEMOE)

[MIPOTOKOIJI

BHINOJIHEHHA HATYPHLIX UCTIbITaHKiI DETOHA METOAOM BLiIpbIBA

Q6beKkT UcnbITaRUM

Llens ucnpiTanui

[Tepuon HenbiTaHW#A

Jara
TemnepatypHbiit IUCT

°C
CBeleHHS O KOHCTPYKUUH:

CpokH BETOHHPOBAHUS

criocob beTonMpoBaHns

criocod BbLACPKUBAHUA

CpenHsst TeMnepaTypa 6eroHa _ Bpems
°C
PacnoNoXeHue WBOB, SPYCOB

BW/l apMUPOBAHHUA

. Caeaenus o 6eToHe;

BUI U KPYNTHOCTb 3aNONHUTENS

rpynna 4 MapKa LIEMEHTA

HaauyHe u Bua nobasok

3aalHbli kKnacc 6eroHa, MJla

TpedyeMas npounocTb, MIla
(Ha NepHOA HCNLITAHHH )

cocToaHue OeToHa (BU3YATILHO)




6. CpenctBa MCNbITAHHNA

HaumeHoBaxHe Tun, ocH. xapaktepuctu- | CBeaeHuns 0 nosepxe UM
KH kanubposke

4

3

7. [InaHnpoOBaHNE NCNBLITAHKHK

Kapta pa3aeneHus Ha OAHOPOAHbIE 30HbI K PACNONOXKEHHA YYACTKOB HCMbITAHKH NMpUBe-
REHA B NPHIIOXKEHHH 1.

CxeMa HCnbITaAHUR (KONUYeCTBEHHAA,
allbTEPHATUBHO-KOJNYECTBEHHAA)

Jlo3npoBaHHbLIA YPOBeHb HarpyxeHus, Mlla

KonuyecTBO OAHOPOAHBIX 30H
B KOHCTPYKLIUH

Trunopa3smep aHkepa

8. IToaAroToBxa KOHCTPYKIUH

Pazmeps! winypoB & x , MM — -

Cnoco® ¥ pexuM npeaBapUuTesibHON
06paboTky (nMporpes, BbICYWHBAHKE) _ )

9. Pe3ynbTaThi HCMbITAHKUA

Koopannuartsl [Tokajanus Ycunue BoipbiBa, | [IpockanbiniBanme,
YYaCcTKa CHNIOU3MEDHUTENIA kH MM

OcHOBHbIE UCMbITAHHUA

HononHUTENBHbLIE HCMBITAHURA

.
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10. Pesynbrathi 06paboTKH faHHBIX UCTILITAHKA NPOYHOCTH MO YYACTKAM:

Ycunue sbipbisa, [Monpasouublit | TlpousocTs, | Cpeaxas NPOUHOCTL
nn kH KO3bbHUNEHT MTIla NO Yy4acTKaM

OCHOBHbBIE HCNbITAHUA

JONONHHTENbHbIE UCMTLITAHNWS

| 1. Pe3ynbTaTbt pac4eToB NPOUYHOCTH.

1.1, HuxxHue rpadub NPOYHOCTH 110 30HaMm.
MIla npouHocTy, MTIla

11.2. HuxHue rpanyLib) NPOYHOCTH NO PE3YNbTATaM JONOJHATENbLHDBIX W3MEPEHHH NO 30HAM
Cpentine 3HaueHus, CKO, MTIla HitxkHag rpanuya
MIIa npousocth, MIla

11.3. 3ouel ¢ HeobecneueHHOM TpeOGyeMOH NPOYHOCTLIO.

1 1.4. PacueT HUXHei [paHNLIbl NPOYHOCTHU NapTUH BeTOHA, KOHCTPYKUMHA, H3aENHA.

CpenHsas npoYHOCTE T{p ., MIla CKO, MIla
HukHAs rpasnLa npOYHOCTH Ro , MIla

11.5. Pacuer npypocTa npoyHoCTH NOCaE Nporpesa.

12. 3aknoyeHue

HcneiTanus npoboaniy

e T e e e e e P Sl <o P R g e A i
W
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[Tpnnoxenue

CTATUCTUYECKHUE TABJIMLIbI

Tabnuuya .1

3HauyeHHa KoabduureHnTa Z 018 UEH3YDHPOBAHHOMW BbIOODKH

“

beo0 | heoss | neoa | beoas | beom | neoas | beoso
o0 | aem | oes | sm | o
o | e | s | e | ages | omr | osn | oss
w0 | s | agm | s | aen | oes | oss | ome
o | s | oam | oeon | oms | omo | 0w | ome
o0 | aaso | g | osw | oo | assr | oms | oz
o | om0 | ose | o | o | oan | oo | oo
v | osss | oper | oen |oss | oan | ome | oms
200 | o | osn | oses | assr | eas | oom | one
20 | oon | osn | osiy | aws | oan | ome | omo
20 | oss | om | ows | o | oam | ous | oo




Tabnauya 4. 2
3HayeHHs dyHkuuK f(z

z z

2,0 0,2

i
s
(|
e’

-9 | 22 ] 0l [ 083
18 1 2197 4 00 I 0798
7 o o2ue b ot 1 0735

1,5 1939 1 03 1 0617
4 ] 185 04 I 0562

1,2 1688 1 06 | = 0459
o nv ] 1ees 1 07 [ 042
- 1 uss [ 08 - [ 0368 |
09 t4e [ 09 [ 0326
08 I 1% [ 10 0 0288
07 I 120 0 v 0252
06 1 _o2s 3 12 1 0219
05 4 v 0 14 ] 0163
04 1 106 | 5 ] 013

0,3 099 [ v6 [ @ 0I77_ |

Tabnuua .3
KBaHTHNK OAHOCTOPOHHEI O HOPMANILHOTO pacnpeaeneHna P(U)
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A
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v o



[Tpunoxenne E
(CMpaBoO4HOE)

TEPMHWHBI U ONIPEAETEHU A

E.l1 TlapaMeTp ypoBHA XpynkocTH ) - BeJIMUHHA MOCTOAHHAA JNK KAXAOTO THNA
OeToHa, OnpenenaeMoro BUAOM 3arn0IHHTENS UITH YCIIOBHUAMH €r0 TBEPACHHA, H OMpeae-
nsecas GOpMynou:

Rp

R k23

rae Rp u Rx - npenensi npouyHOCTH GeTOHA COOTBETCTBEHHO Ha OTHOOCHO®
pacTaxeHHe H OXHOOCHOE CxxaTHe (B oOpa3uax-kybax).

E.2 [lepeBoaHbIe 3aBHCHMOCTH - MPagyHPOBOYHbIE 3aBUCHMOCTH AR Ka)XXOOro THMa
aHkepa ¥ Tvna OeToHa, ycTaHaB/IMBaeMbie pACYETHLIM NyTeM MO 3aBMCUMOCTH obuero
puaa (1), nony4yeHHOH HZ OCHOBE TEOPHH HAaWMEHLLUIEro CONPOTHBJIEHHA OTPLIBY Xpyn-
kux MaTepuanos no A.M.Mapkosy (cayuyai NIOCKOro HanpRxKeHHOro COCTOSHHSA, Bbi-
3BAHHOT'O OAHOBPCMCHHbBIM HAT'PDYXEHHUEM OETOHA CKaTHEM U paCT)‘-l}I(CHHCM)_ Hepenonublc
3aBUCHMOCTH CBA3LIBAIOT Npeaenkl KyOMKOBOW MPOYNOCTH NpU ckaThH GetoHa Rk ¢
YCUJIMEM BbIPbiBA U3 HET'O AHKEpa Po

E.3 KoHTponupyembiii y4acTok.

YHaCTOK H3JENHA WK KOHCTPYKUHH, OTBEHAIOU U TpeOOBaHUAM 11.7.3, Ha KOTOPOM
BbIMOJIHACTCA O1HA CEPHUS UCMBITAHKH H YCTAHABNHUBAETCA OLHO CAMHHYHOE 3HAYEHHE
NPOYHOCTH Re.

E.4 OpHopoaHas 30Ha.

30Ha KOHCTPYKLIHH, XaPaKTEPU3YIOWAACS OAHUM NOKA3ATENEM NMPOYHOCTH Rz MpH
AONYCTHMON HEOAHOPOAHOCTH BHETOHA, OLICHHBAEMO#H 30HaNbHBIM KO3 D PHUHEHTOM BapHa-

LAY Sz .
JIna u3nenuii, U3roTaBNMBaEMbIX B 3aBOACKHUX MU MOJHUIOHHLIX YCIOBHSAX, 32 ORHO-

POAHYIO 30HY NMPHUHHMAKOT BCC HIACIHUC B LICTIOM HUIHA CEPUIO H3ICNIHA , N3rOTAB/IMBAEMbIX

33 OOUH TEXHONMOTUYECKHUH LHKII.
HOns 6eTOHNpPYEMbIX KOHCTPYKLUMA OAHOPORHAA 30HA BbIOMPACTCA UCXOAA M3 LHKIIHY-
HOCTH OETOHUPOBAHUA H 00ECNEYEHHA B HEH HOCHTUYHBIX YCIOBHUH YKIAAKH U TBEPACHUA

beroHa.
Jna oOcnenyeMbiXx KOHCTPYKUHIA, MPH OTCYTCTBUM cBeneHHi 06 ycnopuax GeTtoHupo-

BaHMA, OAHOPOZHASA 30HA BLIOMPACTCA HCXOOA M3 YCIOBUH HATPYXXEHUSA H 3KCMTyaTaL UM,

E.5 HiKHAS rpaHKLa CPEAHEH NMPOYHOCTH GETOHa B OZHOPOAHOM 30He Rz .

[Tony4eHHOE C JOBEPUTENLHON BEPOATHOCTBIO  yc=0,9  no pelyabTaTam Mc-
NLITAHNHA B OMHOR ORHOPOIHOM 30HE CPEAHEE 3HAYEHHE MPOYHOCTH Rz, KOTOPOE NPHIH-
CLIBAIOT JAHHOW OOHOPORHOH
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E.6 YcnosHas naptus 6eToHa.

COBOKYMHOCTb M3JCMHIK HIH OOHOPOIMHBIX 30H KOHCTPYKUHH, H3IOTOBJIEHHbIX H3 04-
HOH NapTUH DETOHA N0 EAHHOMY TEXHOMOTHYECKOMY PEXHMY H HAXOAALIMXCR B HAEHTHY-

HbIX YCITOBHAX YKNAAKH K TBEpACHHA OETOHa.
[Tpu oTCyTcTBHH CBEAeHHUH 00 YCAOBHAX 6ETOHUPOBAHHA B YCNTOBHbIC NaPTHH MOCYT

00BEAMHATHCA UIAEAHA U OLHOPOAHBIE 30HbI KOHCTPYKLIMA, HAXOAALIMECA B HAEHTHYHbIX
YCNOBUAX HATPYKEHHA W IKCITyaTauuH.

E.7 HuxHAs rpaH1La MPOYHOCTH GETOHA B YCIOBHOM napTuu Rp.

HalineHHoe no pe3ynbTaTaM MCMbITAHUA YCNOBHOH NapTuu 6eToHa 3HayeHHe xyOu-
KOBOH NPOYHOCTH Rp , obecriedeHHOE C HaACKHOCTDIO Qux = 0,95 u pucke 3aka3s-

YHKa o =0, npu ycTaHOBNEHHOH HEONHOPOAHOCTH OETOHA, OLEHNBAEMOH MEX30-

HIbHBIM KO3PPHUHEHTOM BapHaLIHH Sp
[IpU NpHEMOYHOM KOHTPOJIe 3HAUEHHE Rp He BOMKHO GbITh HMXKE 3aAAHHOTO

ypOBHS - xj1acca 6eroda B unu tpebyemoit npounocth Rt . Ilpu obcneaoBanuu roto-
BbIX KOHCTPYKUMA 3HAYEHHE Rp  CuyXuT Ans ycTaHoBMmenus knacca 6eTOHa, 3a

KOTOpPbIA NPUHUMAIOT BnKxaiillee MeHbLuee 3HaYeHue B.
BunMaHHIO NPOEKTHPOBUIRKOB!

[Ipu onpeaeneHny HUXHER rpaHHLbI MPOYHOCTH 6ETOHA Rp B KOHCTPYKUHH MO
pe3yibTaTaM UCNbITAHWH METOAOM BhiphiBa , KO3(QPUUHEHTLI ycoBHA pabotht  Yer W
Yss MOXHO NPUHUMATL PABHLIMH EIHHHMLIE.
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