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T86.2

PEKOMEHOANUSA
TocynapcrBenHas cucreMa obecneyeHns eMHCTBA H3MEPEHNIHA

ITPOYHOCTh BETOHA B KOHCTPYKUHAX U U3AETUAX

MeTtoanka BLINOMHEHNS U3MEPEHUH TPH HATYPHBIX HCMBITAHUAX
METOAOM BbIPLIBA aHKEpa

MH 2016-03

Hara BBenenuss  1.12.03r.

1 OBJIACTb ITPUMEHEHHUA

Hacroswas pekoMeHAaLIHS yCTaHABAHBAET METORHKY BbIMONHEHUS n3Mepernit (MBH)
NpH ONpEACNEHHH MPOYHOCTH 6ETOHAa METONOM BhIpbiBa aHKepa (Aasee - METOAOM BbIPbiBA)
B H3JENHUAX U KOHCTPYKUMAX NPH MX HATYPHBIX HCMbITAHUAX.

PexoMeHIaUMH PACTTPOCTPAHAIOTCA H& KOHCTPYKLMOHHBIC LIEMEHTHbIE GeToHbI B Ge-
TOHHBIX Y XKENE306ETOHHBIX KOHCTPYKLIUAX U UIACTHAX.

HaTypHbiMH UCTIBITAHHAMH GETOHA B KOHCTPYKUHSAX H U3AENHAX C TPUMEHCHHEM METOAA
BbIPLIBA PELUAIOTCH CACAYIOWINE 3aKAUK:

- onpeaenexme GpaKTHHECKOR NPOYHOCTH 6ETOHA B KOHCTPYKUHAX WM H3ACAUAX BUENOM,
MK H8 OTACALHbIX MX YY3CTKaX - B ORHOPOAHbBIX 30HAX;

- OLIeHKa HUXKHErO MpeAeNna NPOYHoCcTH GETOHa B KOHCTPYKUWSX WM NapTHH U3AENuR

, obecneyeHHOM C HAAEKHOCTBIO Qu=0,95;

- ouenka akTHyeckoit 06eCIEHECHHOCTH HOPMATUBHOMN Ru  wnnu tpebyemoii  Rr
NPOYHOCTH GeTORA B KOHCTPYKLIHH HIIH TAPTHH HIACTHI;

- YCTAHOBJICHHE CHCTEMATHUECKHX 3BKOHOMEPHOCTEH H3MEHEH!A NpoyHoCTH GeToHa BO
BPeEMeHH (NPH TBEPACHHH) U B TPOCTPAHCTBE, HAMPHMED, N0 BLICOTE HIIH TOMUHHE KOHCTDYK-
umm;

- MOCTPOEHHE ¥ KOPPEKTHPOBKa pabounX rpaiyHpOBOUHbBIX 38BHCHMOCTEHR RIR APYTHX
CPEACTB KOCBEHHbIX H3MEPEHHH, MPHMEHAEMBIX NPH HEPA3PYILAIOWHMX HCNBITAHWAX .

HaTtyptste HenbiTaHWA 6ETOHa B KOHCTPYKUHAX C MPHMEHEHUEM METOAA BbiPbiBa Bbi-
TOJIHAIOT B CIy4anx:

- OTMEYEHHDBIX OTK/IOHEHHH OT 33/1aHHbIX TEXHOMOTHYECKHUX PEXUMOB BETOHHBIX paboT
MITH H3TOTOBNCHUS H3AENWi, BOIHUKLINXX COMHEHHI B KOHAMUMOHHOCTH YI0XeHHOTO GeToHa,
OTPHLATENbHbIX PE3YALTATOB HCMbITAHKH KOHTPONbHBIX 06pa3LOB UK Pe3yNbTATOB HATYP-
HBIX NCNBITAHKUA C NPHMEHEHHEM JPYTUX HEpa3pyLIAKOWHUX METOAOB;

- BbINOIHEHHA 6eTOHHbIX paboT B HEGNaronpUATHLIX Al GETOHA YCI0BUAX (HanpHMep,
NPH OTPHUATENBHO’ TEMMEPATYPE, B CYXOM H XKapkoM KITHMaTe);

- OCBHACTENLCTBOBAHUS COCTOAHHSA G€TOHA NPH NpoBEAeHNUH 0GeneoBaHKUMA, Nocne IKC-
TPEMaNbHbIX HEYYTEHHBIX MPH MPOCKTHPOBAHNUH BHEILUHXX BO3NEHCTBHIt, M3MEHEHHA YCIOBHI
pa6oThl, nepepacnpenecHH ¥ HIMCHEHHA HArPy30K, BbiABICHHbIX NPH3HAKOB ACCTPYKLMH
6etona.

- BO3BE/ICHHE U3 MOHONMTHOIO Xene300eTOHa 38aHui 1 coopyxennit I yposHs oraer-

CTBEHHOCTH.
|



Pexomexnaunu pazpaboradbl 8 paspurue n.4.10 TOCT 22690, B uacTu MeTOAR OTpLIBA
€O CKaJIbIBAHHEM , B PaclUMPEHHOM AHANa30He MPOYHOCTH.

2 HOPMBI NNOTPEILTHOCTH

2.1 TlorpewHocTs pe3yabTaTa onpeaeneHus npoyHocTH 6eToHa METONOM BbIPbIBA
CKabIBACTCA M3 NDUBEACHHON NOrPELIHOCTH H3IMEPEHHR YCHINA BbIPbIBA Aw  wno-
IPEIUHOCTH NPHUMEHAEMOR MEPEBOANHOM 38BUCUMOCTH Ar . B cnyyae npockanb3piBaHud

ankepa 406aBNfeTCA NOrPELHOCTL ONpPEAENCHHA NONPaBoOYHOro KodhduLneHTa Aw
Ecnn Bee norpewnocty ouennsats CKO, To CKO oTHOCHTENBbHOR NOrpewHocTH pe:;yns'raTa
H3MEPEHHS MOXKHO MPEACTABHTb KaK

Ge =[On? + Or2+ ou?]? |
rae  Ou =0,9An, Au - npenen NOTPEWHOCTH HIMEPEHHS YCHANS BbIPLIBA
or - Gepyr n3 Tabn.2,
OuM = 1,2Au, Awm - NPEAEN NOrPEUIHOCTH HIMEPEHHA NPOCKANTb3LIBAHUA aHKEPA.

2.2 KputepeM NPHMEHHMOCTH MCTORA AR KOMHHECTBEHHOTO ONPEACNCHHR TPOUHOCTH
6eToHa B KOHCTPYKLIHH C YYETOM HEOAHOPOAHOCTH CaMOro 5eToHa, OUEHHBAEMOro MaKcu-
MaJIbHOM KPYMHOCTBIO 3aMOHHTENA W PACNIPEACIEHUA €r0 NPOYHOCTH MO 061EMY KOHCTpYK-
UHH, OLEHHBAEMOH KOIDDULMEHTOM BapHaUMHn NPOYHOCTH V|, ABNIAETCA BHINOAHEHHE
AByx TpeGoBaHmii:

- CKO r1orpewHocT MeToaa HCNbITaKWA ~ Ge  HE JOKHO NPEBLILATL NONOBHHDI
HOpMaTHBHOIO Vi unu paxtuyeckoro V¢  kosbduumenta Bapuaumnu npoy-
HOCTH,

- HanNpsAraemoe, NP HarpyXXeHWH aHKepa, ceyerue GeTOHa AOMKHO OXBATLIBATL HE Me-
Hee JIECATH KPYMHBIX 3aNONHUTENEH ¢ MaKCHMANTbHbIM pasmepom  ds.

2.3 O6a TpeGoBaHus BLINOJIHAIOTCA COOTBETCTBYIOWNM BLIGOPOM I1y6uHbI 3axBaTa Ge-
TOHa hs cormacio nn. 3.5 u 4.1 ¥ BbIGOPOM CPEACTB H3MEPEHHH, yaoBneT-
sopsaiowHx Tpebosannam nn. 4.4 H 45

Hanpumep, npu Vu=13,5% CKO cyMMapHOii NOrpeiHOCTY eHHUHHOTO
onpezenckus NpoyHocTk GetoHa Ce  He nomkHO mnpesbiwats 7 %.

Ilpn MaKkcHManbHOA XPYNHOCTH 3aNONHNTENS ds<30MM W raybune raxsata
aukepatuna 11-35 hu=35uMM ,  Or<4,5%; ecnu npuMEHAEMOE CPeacTBO nimepe-
HHiA HMEET NPEAEIbHYIO NOTPEHOCTS Ou=3%, anpockanb3siBAHHE aHKEPA HIMEPA-
€TCA C NpeAe/bHOM NOrpeHOCTLIO O =2%, 10

Ce=[4,52+(0,9-3)2+(1,2-2)2 "2 <55%
3 OCHOBBI METOJJA UCITBITAHUN
3.1 MeToA BbipblBa OCHOBAH Ha CYLUECTBOBAHHN PacUETHON 3aBUCHMOCTH MEXy CO-
npotusaenneM 6eroHa ogHoocHOMY ckaTHio  Rc  u ycunnem Po BuiphiBa aHkepa u3

Oetona .

3.2 Meroa BoIpbiBa NO3BONSET ONPEAEIATL NPOUHOCTh GETOHA NPH CKATHUW B 06pa3-
ue-ky6e Rcx 663 pa3spylieHHS WK C TOKANbHBIM Pa3pyUIEHHEM MaNoro ofbema.
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3.3 Meroa BbipbiBa peanH3yeTCs HarpyKeHieM 6ETOHA PaBHOMEPHO BO3PACTAIOLIHM
BbIPLIBHBIM YCHJIMEM 3aKpensieHHOTo B GeToHe Ha 3aganHoi rnybude  hm  axkepa onpe-
AeNeHHoN HopMBbI KO OTPbIBa hparmMeHTa OeTOHA HIH 10 JaflaHHOA KOHTPOALHON HAarpy3KH
Px. Ky6ukoByio npouHOCTs GeToHa fpu CKaTHH Rx  Haxoaat mo 3aduKCHpOBAHHOMY
ycHnMio BbipbiBa  Po ¢ ROMOLLBIO NEpeBOAHOMH 3aBUCHMOCTH, KOTOPaA, €CIN Pa3MEPHOCTH
Rk u Po BuipaxeHa coorercreento 8 MIa n «H, numeet oSuwuwii sua:

5Po 10 PoSin § cos (60-8)
Rk =( P+ (1)
b4 Sp Sc
rae  Sp M Sc - naowany NOBEPXHOCTEH MO KOTOPbIM AEHCTBYIOT MAKCHManbHbIE Ha-

NpPAXKEHHs, COOTBETCTBEHHO, PACTAKEHHS U CKATHA,
di - dc

B - yronm packiuHusaHus Getowa, ¢ , B =arctg ————r0  °
2hk

% - NOKa3aTelb YpPOBHA XpynkoctH Gerowa (Tabn.l), MIlal3
X =Rp/Rk¥ ,rae Rp-npenes npo4HOCTH HAa PACTAXKEHKE.

Sp=36hn(0,58 hu + 2y, cm? (2)

rae - auamerp ayru 3axsata GeToHa, cm:
2 =dn - ansa aHkepos Tvna I,
D =(du+ Ap) (! +0,002 Po)-ana ankepon Tuna I« [

Hns anxepos tvna |

Sc = 3,14 / cos(60 - B) [1,15(h - hx) + du - 1,44 cos (60 - B)] , cm2 (3)
rae ’ - LIUPHHA AYTH 3axBaTa 6eroua, CM,
! =(dn- dc)/2sinB , oM

Hns auxepos Trnos II u III
Sc=3,14/(1,15hn + D-1,44), cm? (4)

0,36 ( 2du + Ap)
/= (1 +0,002P0 ), cm
dn ( du + Ap)

BenuuuHbt hu , he, du, de, B ¥ A  ABASIOTCA FEOMETPHUECKUMM XAPAKTEPHCTH-
KaMH 2HKEPA, JHAUEHHA KOTOPbIX HAXORAT H3 PaIMEPOB U HOPMbI NPUMEHAEMBIX AHKEPOB
(puc.l © Ttabn.2).

3Hayenna X MArR Y’ =¥ 3aBHCAT OT BUAA JaNONIHHTENA H NPH ECTECTBEHHOM
TBepAcHUH GETOHA, KX 3HAUEHHUA PABHBI:

Tabnunua 1
Bua sanonuurens % %
I'paHuTHbIR 0,24 0,117
NisecTHIKOBbIM 0,26 0,133
I'paBHIAHbBIA H MEAKO3EDHHUCTbIH 0,22 0,100




3.4 JIns ncnbiTanuii 6eToHa METOOM BBIPLIBA NPUMEHSIOT 3AMOHOAMUUBAEMBIE - THNA |
HIIY 3aK/1afiHbIE CAaMOpacKIMHKBatowuecs Thinos I1 u HI awkepsi.

PexomeHayeMbie KOHCTPYKUHH, GOPMbI M pasmepsi aHkepos Tunos I, [, 11l npuse-
JeHb! Ha puc.],

I'ny6uny 3axsata GeToHa hu  BulGMpaioT M3 paga: 48, 35, 30, 25 wmwm.

Cxema ucnbiTaHuit 1 napameTps! WAYPOB AnA 3aknaaky ankepos Tuna I1 w11 npuse-
JeHbl Ha PUC 2.

3.5 B Tabnmnue 2 npuBeAcHBI 3HAYEHHA PACCYETHLIX TEOMETPHYECKHX NAPaMETPOB aHKe-
pos tunoe [, II u [l ucoorsercraytowne um 3naueuus CKO nepesoaHbix 3aBUCUMOCTEN

Or MpH MaKCUMANBHOM KPYNHOCTH 3aN0ARKTeNR di He Gonee 30 M.

Tabnnua 2
Tunopaimep aHkepa | hu, MM B,° du,mm | de,Mm | heomm [ Ap, MM | or %

1.48 48 22,0 14 10 05 - 3,0
I1-48 43 17,0 24 10 25 03 4,0

I-35 35 26,6 16 10 06 - 40
II-35 35 17,0 16 10 10 02 4,5
II-35 35 1,0 28 20 20 03 4.5
I1.30 30 17,0 16 10 10 02 3,0
II - 30* 30 17,0 2 10 25 03 50
II-25 25 17,0 16 10 10 02 5.5

3.6 HUsrotoBuTeNb AHKEPOB JOMKEH MPUBECTH B NACIOPTE HOMHHAJIbI YKA3aHHBIX Ma-
PaMeTpoB , NocIe NOACTAHOBKH KOTOPLIX B popmyny (1), nonyuuts nepeBoaHbie 3aBH-
€UMOCTH M MPEACTABUTb MX B TPaHYECKOM BHAC MUIA KaXKAOTO THNIOPA3MEPA MPUMEHSEMbIX
4HKEPOB W BHAA 3aMOMHHTENA.

Ha puc. 3 npusenexbl rpaduku nepeBogubix 3aBucumocteii  Rx(Po) ans npusenen-
HbiX B Ta61.2 THNOPa3MEPOB aHKEPOB 1A GETOHA HOPMANLHOTO TBEPACHHR HA Pa3THUHbIX
BUOAX 3aMOJIHUTENE .

Ha puc4  npuBeAcHO CpaBHCHHWE 3HAuEHHUI MEPEBOAHbIX KO3(PHLUEHTOB
m2, npreeachHbix B FOCT 22690, oT ux 3HauY€HMH, PACCYHTaHHLIX MO NEPEBOAHDBIM 3a-
BHCHMOCTAM.

3.7 tns anxepoB tvna II u III nonyckaercs MX npockane3biBaHUE NO CTEHKAM WwNy-
paHa BennynHy Ah He Gonee 0,lhu . ITpu 9TOM H3MepetHoe 3HayeHne  Po  neabxo-

HUMO YMHOXHTb HA NONpaBOYHbIH KOIDPULUMEHT ¥ = hu?/ (hn - Ah)2.
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D=dn
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dn - de
f= arctg —————
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D = (du+ Ap ) (140,002 Po), rae

4y - waz 3y6ves napeaxku pazaicusae-

Mbix 06xradk
0,36 (2du+4p)
{ = ————————(1 + 0,002P0)
dn (du + Alo )
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Mapamerps! wnypos, MM
hu huw du Gu
11-48 58 2% 25+1
I1-35 45 16 16+0,5
[1I-35 40 28 30+0,5
11-30 40 16 16+0,5
11-30* 40 24 25+1
11-25 35 16 16+0,5
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4 TPEBOBAHUSA K CPEACTBAM MCIBITAHUHA

4.1 I'ny6una jaxBata 6etoHa hw  ABIACTCA OCHOBHLIM NAPAMETPOM aHKepa, OHa
JOMKHA npeBblilaTh HaMGONBLIMA pa3mep 3epeH KPYNHOTO 3anonkuTens dm :  ha > dw.

4.2 Konxctpykuns ankepos tvna 11 u Il gonxHa oBecneunsaTs npeasaputens-
HOe (10 NPHIIOKEHMSA HATPY3KK) 06XKaTHE CTEHOK IUNYpa Ha rnyOuHe hu M KOHTpOAb Rpo-
CKa/1b3bIBAHHA C NOMOILbIO CRIELHBNLHOrO WK TabeAbHOTO MHCTPYMeEHTA.

4.3 Ycunue BuipbiBa ROMKHO O6ITh HAMPABAEHO IO OCH AHKEPA H PABHOMEPHO BO3IpAC-

TaTb3aBpemMs T , C , [0 OTPbiBa pparMeHTa GETOHa UK A0 33JaHHOTO KOHTPOILHOIO
ypOBHA Po = Pox. CkopocTb BO3pacTaHHs Harpy3kH fomkHa 6eiTb Takol, yToOs! 3Ha-

yene 2200 Po/hu?tT Haxoaunoch B npexenax
0,2 <2200 Po/hu? T < 1,0. (3)

4.4 Tlpegen norpewHocTH O M3MEPEHHUS, MPHUITOKEHHOTO K HKEPY YCH/IHA, JOA-
*eH GbiTh He Gonee 13 % oT AeHCTBYIOWIETO 3HAYEHUA.

4.5 KoHTpONb NpoCKanb3biBAHWA aHKEPA AOMKEH MPOH3BOANTHLCA C NOTPELIHOCTLIO He
Bonee +2 %o OT HOMUHANLHOrO 3Ha4eHua  hn.

Jl1a Hameperna NpoCKanb3bIBAHKA, €CTH AHKED HE CHabXeH MHKPOMETPHYECKO rafi-
KOil, pEKOMEHAYETCA UCIIONb30BATH WTAHTEHTTYGHHOMED C LeRo# aeneHus He Gonee 0,2 Mat
unu tHabop wynos ot 0,2 1o S Mm ¢ warom 0.2 Mum.

4.6 Harpyxawouwme ycrpoicTsa 0xHbl ofecneunsars paBHOMEPHO Bo3pacTalollee
ycuaue, HanpaBReHHOE NO ocH aHkepa, Onopa NoNKHA NO3BONATL UEHTPHPOBATHL OCb NPHIIO-
WEHUA YCHINA ¥ BbIGUPATb 3a30Dbl.

4.7 [Tpn onHpaHHWK YCTPOACTBA HATPYKEHHUA O NOBEPXHOCTL GETOHA, ONOPLI AOMKHbI
6bITh PEryTMPYEMbIE MO BLICOTE HIIM UMETh BO3MOXHOCTb PEryJIMPOBKH B NPEenax He McHee
S MM ¥ OTCTOATbL OT OCH NPUAOKEHHNS HArPY3KM Ha PaccTORHUM He MeHee |,Shh.

4.8 Ankepatinos IT u I nomkHbI U3roTaBNUBATLCS U3 JIETWPOBAHHOM CTANH.
Pa3nnnmnoit KOHYC BOMKEH UMETL Yron npH Bepiunte fF B npenenax 18-22° u nosepx-
HOCTHYIO TBEPAOCTb KOHYCHO# rMoBepxHocTH He MeHee 50 HRC.

PaykuMHbIE cerMeHTHbIe OGKMaaKu AOMKHBI HMETb HA KOHLIE HE MEHEE 3-X paanaNbHbIX
3ybes * TPeyroNbLHOro NPoduIA ¢ Iarom Ap He mMeHee 2 MM C TOBEPXHOCTHOIL TBED-
poctsio He meree 60 HRC.

AHKepa MOTYT 3KCTIyaTHPOBATLCA MOKA BbICOTA PAAUANbHLIX 3yObLeB He CTaHeT MeHee
1 MM,

Anxepa THna I usrotasaupalor 3 mo6oii apMaTypHO#H cTanh, BLIAEPXHUBAS FEOMETPH-
yecKHe NapaMeTphl, yKaszaHHble B PYKOBOACTBE MO aKCNIyaTaunn NPHMEHAEMOH annapatypst.

4.9 Winyps! MO aHKEPH! BLINONHAOT BPALUATENbHbIM HIIH YIAPHO-BPALUATENLHBIM WH-
crpymentoM, TpeGyemeie napaMeTpe! tWNYpOB NPHBEAEHbI Ha pHC. 2.

B Tabnuue 3 npuBeaeHa pekOMeHAyeMas OTEYECTBEHHAA annapaTypa ANS UCNbITaHuH
Gerona MeroaoM BbipbiBa**.

* Jlonyckaerca cerMeHTHbIE O6KIaaKK C OOHUM 3y6OM, €CITH B LWINYPE CrIELUAbHbIM
MHCTPYMEHTOM BLIMOSHATL PaJHALHYIO HHLIY HA HOPMAaTHBHON rnybuHe  hn.
** [lonyckaeTca NPHMEHATD JPYTHE aHaJIOTHYHbIE CPEACTRA, YAOBAETBOpAoLLMe Tpebo-

BaHHAM 1.4.
9



Ta6nuua 3

Harotosutens Tun, mapka | OCHOBHbBIE XapaKTEPHUCTUKH
CKB “Crpoiinputop”, Tpecc nepenocHo# Harpyska go 50 kH
r.Yensabuuck ITOCS50-MI'4 ¢ undpoBeiM | CnyGuna 48 mm
uHaukatopom Ha 50 kH ¢ | Jnamerp aHkepos 24 MM
aHkepamu THna [1-48. Macca 3.5«r
Av ¢ SxH +3%
Tpecc ITOC30-MI'4 Ha  |Harpyska no 30 kH
30 kH ¢ aHkepom THMa aybuxa IS MM
I1-35 Juamerp aHkepa 16 MM
Macca 3,5«kr
An_c 3xH 3%
Mockosckoe npeacrasu- | [Tpecc nepeHocHoit BM-2.4 { Harpyska a0 30 kH
TenbcTBO B3 “OTAJIOH” |Ha 30 kH co cTpenounbiM | Tnybuna oT 25 80 35 MM
VHAWKATOPOM C ankepamu |uamerp ankepa 16 Mm
Thnos I-35 # I1-35 Macca 3.2xr
Au_c3kH 3%
KonTtpoc-crpoiinpu6op, | I[Tpecc nepeHocqoit [TBJIP |Harpyska mo 50 kH
Mocksa-ConHeyHoropck {Ha 50 kH co ctpenounsiv | Tiybuna 35 MM
MaHOMETPOM C aHKEPOM Huamerp ankepa 28 Mm
tina III-35 Macca 4 «xr
Au c 10kH 4%
HITII “Kapar”, IMpecc nepenocHoi Harpysxa go 50 xH
r.Yensbunck “QHUKC-OC” 1a 50 kH ¢ |{Tnybuna 35S MM
unppoBbLIM MybTOM € aH- | uamerp aHkepa 16 Mm
xepamu Tuna I1-35 u 11-48 | Macca 4 xr
Au c¢_S5xH 3%

-5 YKA3AHMA 110 TEXHUKE BE30OITACHOCTH

5.1 Ha oGcnenoBaHne KOHCTPYKUMH COCTaBAETCS 3aaHHUe, KOTOPOE JOIXKHO coaep-
*aTs: CxeMy o6cnesoBaHus, MEPEYCHb MEPOTIPHATHIA, HeoGXOAMMBIX AN 0GecneyeHns obcne-
noBaHUA H 6e30nacHOCTH paboT ¢ yKa3aHWEM JIHL, OTBETCTBEHHbLIX 32 X BbIMOTHEHHE,

5.2 Ipn pa6ove Ha BbicoTe Gosiee 2 M W Ha rny6GuHe Gonee 3 M, a Takxxe NpH NPOXOXae-
HUH B peaenax |5 M CHTOBO# 3IEKTPOCETH MITH 3MEKTPOPHUHPOBAHHBIX NyTelH, HEOGX0AUMO
CTpOro co6MonaTh YCTaHOBCHHbIA NOPALOK AoNycka k paboTam.

5.3 Mepen paboToii Heo6Xx0AMMO 03HAKOMUTBCA ¢ MHCTPYKLHEH Mo TexHuke Gesonac-
HOCTH, QefCTBYIOLEH HA CTPOAKE MM NPEANPHATHH, K KOTOPOMY OTHOCHTCS 06cresyemblit

00beKT.

5.4 O ravane, OKOHYaHHK H XapakTepe PabOT NPH UCMILITAHUAX HEOBXOAUMO YBeO-
MUTS NPopala CTPOfiKY, HAYANBHMKA YUACTKA WK CMEHBI NPEANPUATHS.

5.5 30Hy BLIMONIHEHHA HCNILITAKKMA HEOGXOAHMO 0603HAYNTE NPeAYNPEXAAIOWHUMH 3Ha-

KaMHu.
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5.6 TIpu BLINONHEHNH WITYPOB C HCNOIb30BAHHEM INEKTPHUECKHX MALIMH HEOGXOAHMO:

- 06€CTOYHTD NPOXOJALLYIO B 30HE HCMBITAHHIA CKPBITYIO 2EKTPONPOBOAKY;

- 0BecneuunTs NOKBOAKY HANPAKEHUR oT Onvaliwero uinTka o6pe3nterHbiM UIHYPOM
ceyeHHeM He MeHee 1,0 MM,

- BoI6paTh YCTOHYHBOE NOJTOXKEHHE, CTOS HA 3EMIIE HITH CELHabHbIX NOAMOCTAX.

5.7 Ilpxt noAroToBKe LMYPOB C HCMOMB3OBAHHEM 3MEKTpOHArpeBaTened HeobxoanMo:

- HCNONIb30BATH HaMpAxXeHHe He 6onee 42 B,

- paGoTaTh B CyXuX Gpe3eHTOBLIX PYKOBHUAX,

- 06ecneunTs NOABOAKY HaNpAXEHHA oT GnuxKaiiuero wWHTka 06pe3nHEHHBIM IHYPOM
ceyesHeM He MeHee 1,5 MM,

- OTKNIIOYATH HAMPAXEHWE Neped YCTAHOBKOM 1 CHATUEM Harpepateeii.

- 3a3eMAATL META/LTHYECKHE KOpnyca HarpepaTeneii,

- KOHTAaKTbI MOABOAA TOKAa M301NPOBATh OT NONAAAHUS BOIbI WK Napa,

- YCTAaHOBHTh CBETOBYI) MHAMKALMIO HATHYHS HANPAXKEHNA.

5.8 Ilpy BuInONHEHNN HCMbITAHUIA Ha BbicoTe 6onee 2 M 1 ry6ute Gonee 3 M Heobxo-
AnMO:

- paGoTaTs BABOEM,

- paboTaTh, CTONA Ha CNEUHANTLHBIX MOAMOCTAX,

- 0643aTENbHO NOML3IOBATECA MOHTAXHBIM NOACOM ¥ KACKOM.

6 MJIAHUPOBAHHE UCTIBITAHHUA

6.1 HcnbiTaHKS METOAOM BbIpbIBA MOTYT ObITb:

- KOJIMYECTBEHHBIMU C onpedeneH1em bakTuyeckoil mpoyHocth R B oaHOM usge-
JIMK HNK OQHOH OJHOPOAHOM 30HE KOHCTPYKUH#H;

- KONUYECTBEHHbBIM C OTIPEAENEHUEM HHKHEN IPaHULIbI TPOYHOCTH Ros napThu nige-
JWiA OOHOW WAM FPYNIbl OBHOTHIHBIX KOHCTPYKLMHA, 06ECcneyeHHOM C HAAEKHOCTBI Qu

- a7IbTEPHATUBHBIMHU C onpeaeneHieM GakTHUECkoro yposHsa obecrieueHHocTH Qi
TpeGyemoit Rt , HanpuMep HOpMaTHBHOX Rn , npovHOCTH.

o 06beMy KOHTPONA HCNLITAHUA METONOM BbIDhiBA MOTYT GbITh BoIGOPOUHBIMH U
cnnowHbiMK, CrTOWIHbBIE UCMBITAHNWS MOTYT BBINTOMHATLCA KOMINJIEKCHO METOJIOM BbIPbIBA H
no6biM APYrUM METOAOM HEPa3pylUaioulero KOHTPOA NpH yCIOBHH KOPPEKTHPOBKH UX
£PaayHpOBOYHbBIX 3ABHCHMOCTEI COTNACHO NPUIOKEHHUS A.

6.2 [Npu BLIGOPOYHBIX MCMLITAHHAX OLIEHHBAIOT (HakTHUECKYIO CPEAHIOI MPOYHOCTH be-
TOHA B OTACNbHLIX HIAENUAX HAH B OTACAbLHBIX OQHOPOAHBIX 30HAX KOHCTPYKUMH.

6.3 TlpH cnOLWIHBIX MCMILITAHUAX OJHOTHITHLIE H3LENHA HITH 30HBI KOHCTPYKLUHK 06b-
CAMHAIOT B YCITOBHBIE NaPTHH, NCXOAS M3 MOCTYNUBILKMX NapTHii GeToHa, 06beMa Gerona, cpo-
K0B SETOHMPOBAHNS (M3TOTOBJIEHNS ), ONHOTUMHOCTH U3ACANA NI KOHCTPYKUHA,

U3nenuna Uiy KOHCTPYKLIMK OHOM YCNIOBHO#M MapTHH pa3OMBAIOT HA OAHOPOAHBIE 30HBI
MCMBITAHHIA, MCXOAA M3 ECTECTBEHHBIX, BAHAIOLMX HA NPOYHOCTb HaKTOPOB: BLICOTHI 6ETOHH-
POBAHHA, HAIHYHA Pa3fIENbHbIX SPYCOB, PA3THYHA B Cpokax 6eTOHHPOBAHHS, PEXHMAX
YANOTHEHUS U TBEPACHUA.

6.4 OueHkH NpoYyHOCTH GEeTOHA B YCNOBHbBIX MAPTHUAX MPOUIBOAAT ANA KAXKAON YCNOB-
HOM NapTHW OTAENLHO B NPEAeNax ORHOPOAHLIX 30H.

6.5 Pe3ynbTaTOM OQHOTO HCMLITAHAA METONOM BbIPbiBa CHHTAIOT !



- NpH rNy6HHe 3axBaTa hu=48 MM , eaHHHYHOE 3HaYeHHE NPOYHOCTH Re, no-
y4eHHOE NO Pe3ybTaTy OAHOTO HCHBITAHHSA, ECIIH BLINOAHEH Yyc1oBuA n.n.3.7n4.1;

- npy tnybuHe 3axsata  hm <35 MM , cpenHee 3nadenne npoydocth  Re |, no-
fly4eHHOE NO pe3y/bTaTaM HE MEHEE 3-X EAMHHUHBIX UCTILITAHMI Ri . fonyveHHbIX
Ha OZIHOM KOHTPONMPYEMOM YHacTKe B OQHOW ofiHOpogHoH3oHe R =X Ri/3 npu
YCTOBUM, YTO HA OJHO EAHHHYHOE 3HAYeHHE Ri He oTknoHsercs ot cpeaneit R Bonee

yeM Ha 12 %.
Ecnu onHo M3 3HaueHuit Ri  BbixoanT 32 12 %, 10 €ro 0T6paceIBatoT U YCPERHAIOT

ocTasiuvecs ava. Ecnv gBa 3naverns  Ri  BbixoaaTt 3a (2 %, To BLINOAHAIOT AONONHHU-
TeNbHbIE HCIIBITAHUS Ha TOM XK€ YHACTKE 0 NONYYEHHS ABYX 3HAUEHHH, OTNHUAIOIMXCA APYT
oT Apyra He 6osee 24 % oT HaubGonbluero.

6.6 HopmaTHBHbI# ypoBeHb 0BecneyeHHOCTH 3a1aHHOH NPOYHOCTH 6ETOHA B MapTUH
ORHOTHMHBIX M3ACNAWHA MAW ONHOPOAHLIX 30HA8X KOHCTPYKUHH NPUHUMAIOT DaBHbIM
Q1 =0,95 (cooTBETCTBYIOLIMIA OLAHOCTOPOHHUA KBAHTHIb HOPMANTLHOTO PAcpERENEHUA
U=1,64).

YpOBEHb JOCTOBEPHOCTH OUECHOK NPUHUMAIOT PABHbIM =09 (U=1,28), pwuck 3a-
Ka3yuka B=1-y=0,1

HopmaTupHoe 3HaueHne k03¢ duumneHTa BAPHALIMM NPOYHOCTH BeTOHA BHYTPH Bhine-
NEHHOR NaPTHH NPHHMMAIOT PaBHLIM VR, =0,135

CKO norpewHoCTH pe3ynbTaTa OAHOIO HCMILITAKUA ~ Ce  NPUHKUMAIOT MO n.2.1.

6.7 Ipn cnnowHoM KOHTpONE, 061Mii 06beM UCMLITAHUA HA3HAYAIOT, HCXOAR U3 06-
wKx Tpe6oBaHMil , 4TOGbI B KaXA0H OXHOPOAHOH 30HE BHIMOMHANOCH He MeHee 6-TH HCMbiTa-
HHH, 8 KONHYECTBO KOHTPOAUPYEMbIX OFHOPOAHDIX 30H B YCIOBHOW napThn Gerona 6uino He
meHee 3-x,

6.8 KoHTponbHYIo NPOYHOCT NMPY albTEPHATHBHBIX HCILITAHHAX PEXOMEHAYETCA

yCTaHOBNUBATh HA yposHe 1,2Rrt .
Koxtponbyoe ycuine  Px  onpeaensioT Mo nepeBOAHON 3aBUCHMOCTH, NPEACTaB-

NEHHO# B rpaMuecKoM BHIE.
7 MOATOTOBKA K UCITBITAHHAM

7.1 BuibupaloT THNOpa3Mep aHkepa, rayOuHy 3axsata hi  ucooTseTcTBYyIOWEE
HArPyXaloLiee YCTPOACTBO, MCXOAR M3 cBeaeHMH O MaKcHMabHo#H hpakiiMy XpynHOTo 3a-
MOJIKMTENA U COG/IOAEHUA yenosua n.4.1,

7.2 Ecnu pacnonioxeHue apMaTyphl HEU3BECTHO, HEOGXOXUMO €O BLISBHTH C MOMOLLBIO
MHAKKATOPA 3aLMTHOrO cnos U 0603HAYNTL Ha MOBEPXHOCTH GETOH,

1.3 IIpoussoasT pa3GuBKy KOHCTPYKLHiL, M3ACNHIA HIH BEIOPAHHBIX OAHOPOOHLIX 30H
Ha KOHTPOIMPYEMbIE YYAaCTKH H Pa3METKY TOYEK BRINOMHEHMN WMYPOB, cobnonas cnenyro-

wue TpeboBaHmA:
« WNYyPb! BLINOJHAIOT MEXY ADMATYPHhIMU CTEPXHAMM Ha PacCTOSHUM He Giuxe  hu

K OnukHeMy CTepKHIO;
- WIypst DOMKHBE GbITh PCrIONOXKeEHbl He 6nvke  3hu  OT Kpas GETOHE Wik COCEAHErO

wnypa,
- TOJMLHHA GETOHA HA KOHTPOIMPYEMOM YHACTKE N0MXKHA ObiTh He MeHee  3hu .,

7.4 /Inamerpsi H riiyGHHS! WINYPOB OPHBEACHBI HAa PHC.2,  OTKJIOHEHHE OT BEPTHKATh-
HOCTH K noBepxHoCTH OeToHa aonyckaerca - He Gonmee 1:20.
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[Tpn 3aMOHONMYHBAHHK AHKEPOB TUN |, HX 32KPEN/IAIOT B OTBEPCTHAX Ha onany6ke
HJIH CTEHKaX TakuM 06pa3om, 4Tobu! nepen pacnanybnueanneM MOKHO GbiIO YARNHUTS OTO-
NOBHHKH 2HKEDPOB.

7.5 HcnbiTbiBaemblil 6€ToH A0MKeH ObiTh BO BCEX KOHTPONUPYEMbIX 30HAX B BO3AYLI-
HO-CyXOM cocTosHuW. Ecau noBepxHocTs 6eToHA NOKaNbHO NepeyBAaXKHeHa, HanprUMep Noc-
ne CBEPAEHHA C BOAAHBIM OXNax1eHHeM pabouero opraHa, e¢ clieqyer nepen UCRLITHUAMH
NOACYILUHTb.

B 3MMHUX YCTOBHAX MOBEPXHOCTHLI C101 NepeyBNaXHEHHOrO GETORA OTTAUBAIOT NpH-
CTaBHbIM WK JIYYHCTbIM HATDEBATENEM, MPOrPEBAIOT H MOACYWHBAIOT A0 BO3AYLWHO-CYXOTO
COCTOSIHHA COT/IacHO MpUNOXKeHHA B,

Tporpes aonyckaeTcs He NPOMBOIHTS, ECIIM H3BECTEH cocTaB GeToHa. B aToM cayuae
HCTUHHYIO NPOYHOCTb GETOHa HAXOAAT M0 METOIMKE NpUAOKEeHHs B.

7.6 Ilpn HeoGXxORHMOCTH onpeaeeHn BO3MOXHOrO fo6Gopa NPOYHOCTH 3uMHero Ge-
TOH& NPOH3BOIAT JIOKANbHBIA MOBEPXHOCTHBLIH H30TEPMHUYECKHH Nporpes 6eToOHa MO peXH-
MY COCNIaCHO MpHITOXKEHUs B.

Ecnn TpeGyeMblit OTHOCHTENbHLINR Habop NPOYHOCTH 10 3amMep3aHHA GETOHA COCTaBAsET
(1T 0T 3aJ8HHOTrO kiacca, a gakTuueckuil Habop gocturaer Pd , TO AIHTEALHOCTH

Harpesa T , 4 ,npuTeMnepatype t°C  paccuuThiBaioT No popmyne

24 1 -0d
1T=——hn —- , (6)
oy Kt l-@r

rae Ko3(pHUMEHTb! oau # Kt Haxopar mo tabauuam B.1uB.2 npu-
noxenus b.

7.7 B npoTOKO/ 3aHOCAT CNeAYIOLUKE UMEIOLIINECH cBeReHHs O GeToHe:

- BUI M MAKCUMaJbHasl KDYNHOCTh 3aNOTHUTENS;

- CPOKH YKNaAKH GETOHA H YCNOBHUA TBEPACHHA O MOMEHTA MCMbITAHUA, T 3UMHErO
GeToHa - cioco6 Mporpeea ¥ TemnepaTypHblil IMCT Nporpesa;

- 3aaaHHbld knacc GetoHa B Wi TpeGyemoe (B NPOMEXYTOYHbIX BO3pACcTax)
Rt 3nauvenns npousocTu.

ITpu ouerke BO3MOXHOrO fo6opa POYHOCTH 3HMHEro GeToHa, JOMOJIHUTENLHO HeoG-
XOAMMO 3HATb BHA UCMOJB3YEMOTO LEMEHTA.

[Tpon3BOAAT nNPUBA3KY KOHTPOJIUPYEMbIX Y4aCTKOB [UIA KOHCTPYKUMH - X OCAM U Bbi-
COTaM, A% HIAENHH - K CPOKY M3rOTOBNEHNS U NOPALKOBOMY HOMEPY MapPTHH.

8 ITPOBEJEHME UCITBITAHHHA

8.1 IpoBepsaIoT LENOCTHOCTb U COCTOAHKE 3yObeB aHkepo THnos II u III, ounwaror
Mex3y6beBble KaHaBKHU OT ocTaTkoB OeToHa, noAGMpalOT (MpH HEOGXORUMOCTH) pasMep
OrpaHHYHTENbHON Waibbl, OYHILAIOT WAYDP OT NPOAYKTOB CBEPACHUS , 3AKA3ALIBAIOT B HEFO
aHKep [0 OrpaHUYMTENbHOTO (aHLUa U 3aKPENAAIOT AaHKEP C MOMOLUbLIO OrOMIOBHHKA.

8.2 Harpyxaiowee ycrpoicTs0 NPHBOIAT B HaYasbHOE NONOKEHHE, CUTOUIMEPHTEND -
B HYNIEBOC , COEAHHAIOT OrOJIOBHHK aHKEPA C 3aXBATOM Harpyxawuiero ycrpoiima H C no-
MOILBIO PETYAHPYEMBIX HOXKeK (I1s aHkepos Tuna II) BeibupaloT HauanbHbIA 3a30p 1 K06K-
BAaIOTCA COOCHOCTH aHKepa OCH 3aXBATa HArpyXaIoUero ycTpoicTaa.
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8.3 PasHOMEpHO ¢ 33AaHHOH CKOPOCTbIO MPOH3BOAAT HarpyXeHue aHkepa A0 KOH-
TPOJILHOTO YCHIHA Px  unu 1o otpbisa ¢pparmenta 6eTona. INocne yero 3amepaioT ¢
NOMOLUBIO WITAHTEHrNYGHHOMEPa WM LLYTIOB NPOCKaNb3biBaHHe aHkepa  Ah  (€CaW OHO
HMeeTcsl) No BenHuMHe 06pa3osaBiLerocs 3a30pa MeXAY OTPaHHYHTENbHBIM PaHLEM H no-
BEPXHOCTHIO BBIPBAHHOTO GETOHHOTO (PParMeHTa ¥ CHUMAIOT NOKA33HHA CHIIOM3IMEPHTENS
Ip , xotopsie 3aHOCAT B mpoTOKON.

Ipu ncnonb3oBaHKy WTAHreHrnyGuHoMepa Ah  HaxomaT kak pa3HOCTb Mexay hn
¥ 3aMePAIOT PacCTORHHE OT BEPXA OrPaHHUHTENbLHOTO GA3HUA 10 noBepXHOCTH GeToHa  hn,
TomuuHoi pnasua ho.

C nomouwbio rpaayupoBOYHOHA XapaKTEPUCTHKH CHAOM3MEPHUTENS Po(lp) , npuse-
AEHHOH B Nacnopte NpHGOpa, HaXOAAT yCHAHE BbIPpsiBa  Po

8.4 Ecnu BbIpbIBA WK HATPYXEHWUA HE MPOH3OLIIIO HIIH 3HAYEHHE NPOCKANL3bIBAHNA
Ah  npesbunaer  0,lhu |, To HcnbITaHKE GpaKyIOT W BBINONHAIOT €r0 MOBTOPHO, 3aKperl-
NAS aHKEDP BHOBb B 3TOM € HIIK COCEAHEM LUMYPE.

Ecnu npockanb3biBalue B npeaenax HOpMbl, TO PacCHMTHIBAIOT TONPaBoYHbIH koahdH-

UHEHT Y2 ( cM n.3.7), koTopbiit 3aHoCAT B npoTokon ([putoxenne I).

8.5 Ilpu anbTepHaTUBHONA CXEME HCTILITAHUH, MONOXKHTENbHBIM UCXOAOM CAEAYET CHH-
TaTb, €C/IM B CEPUH 13 3-X HAIPYXEHUH HA ORHOM YMacTKe XOTA Obl B 2-X C/ly4asX OTPbIBA HE
NPOU30LLIIO WK XOTA Gbl 1Ba OTPbIBA TPOM3OLLIO € NPOCKANL3bIBAHHEM aHKEPa, Y4YeT KOTO-
pbix no n.3.7 gaeT npuBeAeHHOE ycunane P’=P.y ,npesbnuarowee  Px

9 OBPABOTKA PE3VJIbTATOB UCITLITAHUH

9.1 TIpouHocTb GeTOHa Ha ORHOM KOHTPONMPYEMOM Y4YacTKe ONPEAENAIoT N0 pe3ynbTa-
TaM OHOTO, EC/IH BbITIOMHEHbI YCAOBHS 11.3.5, UK HE MEHEE TPeX UCMbITAHHIA NYTEM yCpeaHe-
HUA B NOC/ERHEM CIIyHae He MEHeE ABYX NPHBEACHHbLIX YCHANH OTPbIBA, CKOPPEXTHPOBAHHbIX
Ha npocKaJib3biBaHHe aHKepa no 1.3.7.

IMpuseneHHOE EAMHAYHOE UNIM CPERHEE YCHIHE BhIpbiBA  Po  nepeBoasT B Ky6uko-
BYIO NPOYHOCTb 6CTOHA NPYU CXKATHH Rx(Po) , ucnonbays 3aBucumocte B rpadu-

4ECKOM BHJE.
TTonyyeHHOMY 3HauCHHIO NPOYHOCTH 6eToHa Ha OAHOM yyacTke Rck  mpHnMchbi-

BaioT CKO norpewsocrs no n.2.1.

9.2 Onua oaHOpoIHAS 30HA WM ONHA CEPUA U3NENNI XapaKTEPH3yeTCA CpeaHeN npoy-
HOCTbIO R , €CIIM Pa3MaX NMPOYHOCTH - Pa3HHLA MEXAY MaKCUManbHOH  Rmax
¥ MHHMUManbHOMH  Rmin  NOMy4eHHbIMH 3HAYEHHUAMM MPOYHOCTH OTAE/bHBIX Y4aCTKOB B
npegenax IToA 30Hb! (W3LEUA) He npesblaer 24 % or  Rmax

B 30Hax ¢ pasmMaxoMm npoyHocTH Gonee 24 % NPOH3BOAAT AONONHHTENLHbIE HCNIbITAHNA
W, ECIIM pa3Max BCe Xe octaerca Gonee 24 %, nepecMaTpUBAIOT IPaHHLIbI ORHOPOAHbBIX 30H.

9.3 Ecnn B ogHOpOAHOM 30HE (OQHO CEPHH M3AENHH) BLINOAHEHO M (He meHee
6-TH) UCNBLITaHUHA PE3yNbTAThl KOTOPBIX Rj . j=1,2..m yzosnerBopsiT ycio-
BUAM NN.3.4 1 6.2 , BLIYUCTRIOT OLICHKH:

m
- cpeaHeii 3oHanbHol npounocth  Rz=Z Rj/m (7)
j
- 30HaNILHOrO KO3 PULHEHTA BapHALIKK NPOHKOCTH

| J m _
$z= —— [ — I (Rj- Ry (8)
Re m-l j



9.4 Tlpu BLIGOPOYHOM KOHTPOIIE, HIKHIOIO TPaHHUY cpeaHed npoyHocTH GeToHa B Of-
HO#t OAHOPOJAHO# 30HE ONPEAEAIOT C HOCTOBEPHOCTHIO ¥c¢=0,9 no popmyne
S22
Re= Rz-[1-1,28( —+ae2)2] (9)
m
. Or6paxosxy GeToHa B OTAENLHbIX OAHOPORHbIX I0HAX BLIMONHAIOT NYTEM CPABHEHNS
Rz ¢ Tpefyemoii npouHocThio  Rr.
ECiu B OTACNbHBIX 30HAX Rz < R, B HHX IPOMIBOMIAT IOMONHHTENbHbIE HCMILITAHHA U
110 Pe3yAbTATaM OCHOBHBIX H JONOTHHTAIBHBIX HCNLITAHHIA PARCCUHTLIBAIOT CKOPPEKTHPOBAH-
HbIC 3HAYCHHUA Rz #H Sz ¥ BbIYHCHIAIOT HOBLIC 3HAYCHHA

9.5 Ecnu B npeaenax 0gHOMH ycnoBHOA napTun GETOHA KOHCTPYKUMIA HAK H3aenuii Gbiny
BbIMOTHEHBI UCTILITAKHA B M OAHOPOMHBIX 30HAX KOHCTPYKLMH (CEPURX U3REMNHA) h noy-
yeHo M  3HaveHui Rz ., Mm=12.. M, TO BbIMHCIAKT CPERHIOIO NPOY-
HOCTb 110 BCEM 30HaM

Rp=~—2 Rzq , (10)
M n
Mex30HanbHbik koapduLHeHT BapHauuu
1
Sp=——— [—— Z(Rp- Rn)2)2 (1)
Rp M-l n

H HHXXHIOIO TpaHHLy NPOYHOCTH*, obecneuenHol ¢ HaaexxHocTbIO  Qn=0,95

Sp?

kp= Rp[l- 1,648p - 1,28(—— + 0e2)12] (12)
Mm

9.6 Ilpu ncnbITaHMAX MO aabTepHATHBHOMA cxeme, obecneyeHHoCTh Tpebyemoit npoy-
HOCTH NpuHuMaeMoi napTHx GETOHa KOHCTPYKUHH WK H3ACTHIE NOATBEPXAAETCA, ECIIH Ha
KaXKAOM KOHPONIHPYEMOM Y4acTKe MPOH30LIO He Golee OXHOrO BLIPbIBA C MPUBEACHHBIM
ycHineM P’ wmeHee kouTpomnHoro  Px  u obuwiee xONMYECTBO KOHTPOMHUPYEMbIX
YYACTKOB COCTaBHJIO HE MEHEE, YKa3aHHOro B N.6.7.

Ecnu B oTaensHbIX 30HAX HMCIOTCA I y4acTKOB, Ha KOTOPbLIX MPOH3OLUNO HE
MCHES ABYX BLIPHIBOB NPH CPEAHKX ITPHBEACHHbBIX YCHIIHAX Pj COOTBETCTBYOLIUX
CpPeAHHM MPOYHOCTAM R=Pj*m; j=1,2..Mo ¥ HUOAHO W3 3HAYeHHN Rj
He HHxe  Tpebyemoif mpourocTH Rr , TonopesynbrataMm Mm-mo nonoxw-
TeNbHBIX H Mo OTPUUATENbHbIX HCMILITAHKH NPOU3BOAAT NEpepacyeT HUKHEH rPpaHHLbl
npouHocTH Rp cnenylowum 06pa3oM: BLIMHCARIOT NIOKA3ATENH V u h

mM-mo
. (16) hs —— (13)
mM

Mo
Y (Rx-Rj)
i

V=mo

mo
[ERe-R) ]
J

. *Monyckaerca HUKHIOIO IPAHMLY MPOYHOCTH BBIYHCIATS MO Hopmyne:
Rp= R/Kr,rme Kr - xoadduuuent TpeGyemoii npouHocTH, Haxoaumsiit no Tabn.2 FOCT

18105, B 3apucumoctnor Vn, rme Vn={Sp?+ oe?]i2. 100, % 5



v no tabanuam .1 u J.2 npunoxenus I HaxOAAT 3HadeHue koapduutenTa Z H
f1(z) , ¥ 3aTeM BbIYHCASAIOT OLEHKH

mo
2 (Rk-Rj)
1-h j
Sp= (14)
hfi(z)-(1-h)z mo
Rp=Z-Sp+Rx (15)

H 10 HKM BbINOJIHAOT PACCYET HUXKHEH rpaHfubl NPOYHOCTH ﬁp.

9.7 B 0AHOPO/IHLIX 30HAX, B KOTOPBIX OTPHUATENBHDIE PE3YNLbTAaThi ANLTCPHATHBHDIX
HCTIBITAHHA XOTA Obl HA OJHOM y4acTKe f10Ka3ajn CPEAHIOIO NpouHocTe  Rj  HHXe Tpe-
6yemoii npouydoctH Rt , NEPeXOAAT Ha KOMHYECTBEHHYIO CXEMY KOHTpONIR H 06paboTku
pesynbraTos no nn.9.2-4.

9.8 Tipu ouexke BO3IMOKHOro 1060pa NPOMHOCTH 3HMHETO GeTOHa (YI0XKEHHOTO NPy
OTpHUATENLHON TEMNEPATYPE) Ha HE MEHEE ABYX Y4aCTKaX ONHOH OAHOPOIHOH 30HbI BLINO-
HAIOT CEPUM N3 TPEX HCTILITAHWIA JO U NOCNE NOKANLHOIO H3O0TEPMUYECKOrO NPOTpesa B Teue-

HHe T yacos npH Temnepatype  t°C,

Ecnn no pesynsTatam N CpaBHMTENbHLIX HCMLITAHKUI Gbinu noayUeHb! cpeanne
3Ha4eHHs NpOYHOCTH A0 Nporpesa Ri u nocrmenporpea R2 npu cooTser-
creyfounx CKO npouocth S1 . S22

1,28
R;-Ry> (Si2 +89) )
Vn
TO PACCYUTBIBAIOT KO2(PHHUNEHT NPHPOCTa NPOUHOCTH Kr=R;/Ri , HaKo-

TOpbI# Tip# OLICHKe oxuaaemot NPOMHOCTH YMHOXAIOT 3HaWEHUA NPOYHOCTH, NONYUECHHDBIE
no pesyJjibTaTam H3MEPEHHI MPH HATYPHBIX CRLITAHUAX C YKA3AKHEM BPEMEHH JOCTHKEHHS
NMPHUPOCTA NMPOYHOCTH NOCNE OTTaHBRHUA 6erona, ONpeacNnAEMbl€ COTJJACHO NPHIOKEHNR b.

9.9 O6paboTky pe3ynbTaToOB HIMEPEHHA MPH HATYPHBIX UCTILITAHKAX 0OPMASIOT NPO-
TOKOJIOM, peKoMeHayeMas HOpMa KOTOPOro NpuBEAEHa B NPHIONeRKH I,
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IMpunoxenne A
(pexomerayemaoe)

[TOCTPOEHUE U KOPPEKTHPOBKA PABOUHX I'PAYUPOBOYHBIX
3ABUCUMOCTEN 11 CPEACTB HEPA3PYIUAIOUIETO KOHTPO/IA
B HATYPHBIX YCIIOBUSAX

A.1 Meron BbipbiBa, Kak HanGonee TOUHBIA, NOIBOAAET NOAYUATh H KOPPEKTHPOBATD
paboune rpagynpoBouHble 3aBHCHMOcTH (PI"3) ans Apyrux cpeacTB MCMbITaHUA, NpUMeHse-
MbIX NpH Hepaspywaiowem koHTpose (HK) 8 HaTYpHbIX yCNOBHAX C MPHBA3KOH K KOHKpET-
HbIM BHAAM GETOHA H YCIIOBHUAM HCNIBITAHHA.

A.2 Henuseitnylo B obuiem cnyuae PI'3 npounoctu R OT KOCBEHHOI'O MoKa-
satens  H  BO BCEM AManasoHe M3MEPEHHR R MOXHO IMHEapu3nMpoBaTh B OrpaHu-
YeHHOM pa6ovem NoAAMaNa3oHe H NPEICTABUTL B BUOE KYCOUYHO JTMHEHHOH 3aBUCHMMOCTH

R=A+BH, Ru<R <Rs , Hu<H<Hs (A.1)

[ONONHAA ¢e, NPH HeobxoanMMocTH, KBaApaTH4YHOH 3aBUCHMOCTBIO BUAA

R=A+BH+([Ci*(Ha-H)?-Cy], (A2)
1
rae Hn = —— (Hu-Hs) - cpeaxas Touka AM2Na30OHa HIMEHEHHA KOCBEHHOrO
2 nokasatens H.

A.3 Tloctpoenue PI'3 BbiNOMHMOT NO Pe3y/NbTaTAM CPABHHUTENbHBIX HCMbITaHHIH GeToHa
METOROM BbIpbiBa H Apyrum merodoM HK B npenenax He MeHee TpeX OQHOPOAHbIX 30H CO
CPEAHHMY 3HAYEHHAMHU NMPOYHOCTH, NEPEKPLIBAIOWMMY BeCh pabounii AHANa3oH, MpH Yucre
cepuii (Y4acTKOB) CPABHUTENbHBIX HCNLITAHUK B O4HO# OMHOPOAHON 30HE HE MEHee 6-TH.

KoppexTipobky paxee nonyueHHo# PI"3 BbINOAHAIOT NO pe3ynbTaTaM CPaBHHTENbHbIX
MCTIBITAHUI HE MeHee, YeM Ha 6-TH yyacTKax B Npeaenax OQHOMH yCIOBHOM NapTHu.

A.4 [Ipu nocrpoernn PT'3, 06paboTky CpaBHHTENbHBIX HCTILITAHHIT BLIMONHAIOT METO-
LOM HAHMEHbIIMX KBAAPATOB MM MeToaoM Banbaa,

Mertoa HanMeHbLWHX KBAAPATOB peanusyerca , Hanpumep, nporpammoit  EXEL .

Metoa Banbaa peanusyercs creayowum o6pa3om.

Ecius M ORHOPOIHBIX 30HAX GbINO BLIMORHEHO MO m CPABHUTENbHBIX
MCbITAHHH ¥ MONYYeHbl 3Ha4eHHA NpoYHocTH MeToaoM OCK - Rkj M kocBeHHOro napamer-
pa-metonoMHK Hy , j= L2.m, k= 1,2 ... M, To nocsienosaTensHO paccuu-

TbIBEIOT CPEAHHE JOHANLHbIE Rk n Hx
_ Il m I m
Rk=—— XRd (A3) , Hx= 3 Hkj (A4)
m j m j
1 0BUIME CPEAHHE IHAUCHUS Re Hc
_ 1 M ~ | M
Re= Y Rk (AS), Hc = 2 Hx (A6)
M «x M «x



3aTeM Mocie paHXUPOBAHHA Rx N0 BOIPACTAHHIO , ONPEUENSIOT OLEHKH KOIPDH-
uneHTOB perpecci B HA:

M M
B= ¥ Re(M+1-2x)/ L Hk(M+1-2¢) (A7), A=Rc-BHc (A.8)

K K
Hanpumep, ans cnyyas Tpex ofHopoaHbix 30 k=1, 2, 3
R-R P 1 o
B=——— (A9, A= — (Ri+ R;)- — B( Hi+ H;) (A.10)
Hi- Hy 2 2

A.5 [Ins oueHKkH TOYHOCTH nonyyeHHoii PI'3, BeiuncnaioT 3onansbHbie CKO

m m_
Z( Rx-Rij 2 Z( Hx-Hy
J i)
Shi = M (A1),  SHk=[————— ]2 (A.12)
m(m-1) m(m-1)
u obue CKO:
I M I M
=-—— X SRx (A13) Su= % SHxk (A.14)
M x M «

CKO norpeuHocTu onpeaeneHus koapduunesta B

Se= [SR? + B2. Su2]2 (A.15)
Y™
1 CKO norpewHoct# nomyuenHoii PI'3 B mo6oit Touxe R
B | _
Sru(R) = [——Su2 + B2( Rc-R )2 . Sp2]!2 (A.16)
W™

CKO pe3yabTHpylowedi norpeusHocTH rpaaympyemoro cpeacrsa HK nosnyuaior nytem
yYeTa MOrPEHOCTH METOAR BbIpLIBA Of!
Sz=(or2+ §ru2)2 (A.17)

A.6 Jlanee, no naHHbiM -~ Mn  MCNbITAHHI GETOHA B 30HE C NPOMEXYTOUHBIMH IHA-
yeHusmMH cpeaneii npoyoctT  Rn ¥ CKO npounoctu  SRn |, HaiifeHHbIMH NO N.4-5,
ONpEeAENAIOT OTKIIOHEHHE CPEIHETO 3HayeHHA Rn  OT pacueTHOro 3uaueHKs NPOYHOCTH,
NOJNY4EHHOr O € HCTIONb30BaHUeM nonyueHHol PI'3 - R(Hn) :

AR =R( Hn)- Ra (A.18)
EWIH 3ITa Pa3HOCTDL npeablmaer ncnuquny
1,64 [ Sru2(Rn) + SRn2]"2 (A.19)
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3TO 3HAYHUT, 4To HeoOXxoaumo Beecty B PI'3 fononuuTeIbHO KBAAPATHUHbIH HieH:

AR =Ci(Hn-H)2-C; {A.20)
rae kodbdruuHeHTs! Ci [’} C:  Haxoasat no ¢popmynam:
Rn
C= (A2), C2=Ci-(Hu-Hc)2 (A22)

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

A.7 Cunraercs, 4To nomyyerHoi PI'3 MoxHo nob3oBaThea no KpadiHed mepe B auana-

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

ec;iv B HeMm cobmionaercs ycnosue  Sx/R < 0,08.

[Ipu Heo6X0AWMOCTH BBIAITH 22 NpeaeNbl YKa3aHHOTr 0 AHANA30Ha, HANPUMED 8 CTOPOHY
GonbluKx NPOHHOCTEH, MCMONL3YIOT AaHHBIC HCMIBITAHHHA No KpaiiHed Mepe B 0aHOK 0AHOpPOA-
HOM 30HE C MPOYHOCTLIO Rume , NepexpbiBaloLeil TpebyeMoe pactunpexne aManaso-
Ha; NPH ITOM NNHEIHYIO0 3aBHCHMOCTh CTPOAT B NOAAHANa30He 0T Rmu 40 Rwmsi  H npo-
BEPAIOT HA aEKBATHOCTb B TOuke Rw

A.8 JIns KoppeKTHPOBKH paHee nocTpoenHo# PI'3 nyTem BBeACHHA NONMPaBOMHOTO
MHOXHTENS Kr , 0CTaTO4HO B OMHOH OAHOPOAHOMH 30HE CO CPERHEH NPOYHOCThIO Ge-
TOHA B npejenax paboyero noaaKHana3oHa BLINOIHUTD HE MEHee 9-TH CPaBHHTENbHbIX HCTbi-
TaHUI ¥ MO nonyveHunIM gaHueiM: Rj u  Ruj ;  j=1,2..m, rcae Ry -
3Ha4yeHUS MPOYHOCTH, NMonyyeHHble MeTofoM MHK, paccunTbiBalOT OLUEHKH CDEAHMX 3Have-
Hui  Re M  RHe

Il m I m
Re=— ZRj (A23) ; RHc=—— ZRHj (A.24)
m j m
3HAYECHURA nonpasoquoro MHOXHUTCNIA U CKO IOrPEHIHOCTY €r0 onpenenenm:
m
Kr = Re/ Rue (A 25), Sk=8/[ ¥ (RHj-RHuc)?)12 (A.26),
j
I m
rae S=[ —— Z(Rj-Kr-Ruj2]? (A.27)
m-2 j

Ecau oTHOLUEHHE Kr/8x > 2, 10 Ha pesynbTar , nonyueHHblit metogom MHK cne-
AyeT BBOAWTL NMONpasxy, pasHyio Kr,ecam  Kr/Sx < 1, 7o nonpaska He BBOAKTCH, ecau
1 <Kr/ Sk < 2, To peLueHHe 0 BBEACHHUN MONPABKH NPHHUMAIOT 1O PE3yNbTaTaM YABOEHHOTO
KO/THYECTBA CPABHHTENLHBIX UCMbITAHHKI,

ITpu BBeACHMM NONPABH, UCTHHHYIO NPOYHOCTL GeToHa R Mo KpaiiHeii mepe B
AvanazoHe  Rc-2S <R <Ret+2S

I m
rae  SR=[—— X (Rj-Rc)?]1? (A.28)
m-i j

1O pe3ynbTaTaM HCnbITanki metogov MHK ~ Ru  Haxomat nytem ymHoxenna Ru wa
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[punoxetne b
(pexomeHayemoe)

PEKOMEHAOALHWHU

M0 OTTAHBAHHIO H UIOTEPMHYECKOMY IPOrpeBy
3aMepsiuero 6erora

B.l B 3tMHuX ycnoBusx Ge3 OTTauBaHMA JOMYCKAETCA HCNBITHIBATH 3UMHHUIL GETOH
TONbKO NOABEPXEHHbLIH 1K TpONpOrpesy. BeToH, y0XEeHHbIA METOLOM TEPMOCA MM NpO-
IpeTblit 013pOM, MOXKET A2BATH 3aBbILICHHBIE OUEHKH MPOYHOCTH £0 20 %.

B.2 [Ina ncnbiTakuii 6eTOHA B 3UMHAX YCNOBHAX NPHNAMAIOT NPEABAPHTENLHOE MECT-
HOe oTTauBaHue 6eToHa Ha KOHTPONMPYEMOM YUYacTKe,

Jna ouerxu Bo3MoXHOro 2060pa NPOUHOCTH NOC/IE OTTAUBAHHUR NPHMEHAIOT MECTHbI
HOBEPXHOCTHbIR M30TEPMHUYECKHH Nporpes GeToxa.

B.3 OtrauBanne MOXET NPOHIBOAUTLCA , KAK yHHCTHIM 0GOTPEBOM, TaK K C NOMOLWbIO
npucTaBhbix oborpesaTeneii. IIporpes BLINOAHAKT 40 TemnaepaTypbl +(2-3) °C, koTopyio
KOHTPOMPYIOT C NOMOLUbIO 3aK3HOTO TEPMOMETPa B IOHHOH 4aCTH OLHOTO W3 LINYpOS.

B.4 [lnuTensHOCTb NPOrpeBa T , CYT, MPH HBECTHBIX: MAPOUHON NPOYHOCTH GeTOHa
Rem (cpenneit npoyHocTH GeToHa B KOHTPOMbHLIX 06pa3uax-kybax, BblaepxanHpX 28 cyTox
npu temneparype +20 °C) # rpyans NPUMEHEHHOTO LIEMEHTA ONPEAENAOT B 3ABUCHMOCTH OT
ROCTUIHYTOH pasHoBecHOl Temnepatyphl  tw , °C , no gopMy:ne TeepaeHna Geroia no
B.JTykbaHoBy:
R( tap) = Rem{ 1-Be®'w ], (B.1)

rae  Tnp = T+ Knp (tu) # onpeaensemoit no t1abn.b 2,

Bu a = KOHCTAHTb! TBEPACHHA, ONPCAENAEMbIE BABUCUMOCTH OT
rpynnel npumeHsemoro B Getone uemenTa no Tabén.bl.
Rewm - npoexTHas Mapxa GeToHa Mo NPOYHOCTH Ha CkKaTHE,

b.5 Ecnu npw TBEPACHHH BBIABARIOTCA HECKONIBKO UMTEPBANIOB TBEPACHHA ANUTENb-
HOCTBIO ti, i=1,2.. npucpeaner temnepatype ti , i=1,2.., TO npuBenEHHbIH
BO3pAcT ONPEAE/ISIOT NyTeM CYMMHUPOBaHH!S

tnp = % iKnp (ti)

Hanpumep, ecny NpH ICKTPONpPOrpese BTeueHue T, CYT, CpeaHasTeMnepaTypa
6bi1a i , °C , a npuusorepMuyeckoM oborpese B TeueHUE T2 ,CyT,
CpeaHaa TeMneparypa coCTaBuIa t, °C, 10

Tap=T1 - Knp(t) + 12 - Knp (t2) (B.2)
OpreHTHpoBOYHO ¢ norpewHocThIO £15 % ouenky Knp (t) naer dopmyna

Knp(t)=1+(t-2008 ,
rae S waxoasrt nortaGmuue B.1  ans naHHol rpynnbl ueMenTa.
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B.6 Ilpu Heo6x0AHMOCTH oueHKku BoMOxHOTO gobopa npouHocTH GeToHa nocne oTrau-
BAHWA M YCTAHOBIIEHMS BOIMOXHBIX CPOKOB HAIPYXEHHS KOHCTPYKLHH , Ha RBYX-Tpex
YHACTKaX BhIMOJIHAIOT HE MEHEE 6-TH LUMYPOB Ha KAXKIAOM U3 HUX 10 TPH LINYPA HCNOMb3YIOT
ANA MCTILITAHKA CPa3y MOC/E OTTAWBAHMA MO N.3 ¥ NO TPH - NOCAe HIOTEPMMUECKOTO NPO-
rpesa no nn.4-6.

Ta6nuua b. 1

B, €@, S - KOHCTAaHTBI TBEPAEHUA, COCTABNSIOWNE IS rPYNN UeMeHTA.

I'pynna | XapakTepucTHKa rpynnsl Mapka B o S
ueMeHTa Gerona
1 OBTLI Mapku 600 400-600 0,78 0,28 0,055
2 BTL mapku 500 300-400 0,81 0,21 0,060
3 ITLI mapkk 400 c K3 - no6as- | 200-300 0,87 0,17 0,070
kamu fo 10 %
4 LLITIL] Mapox 300-400 co 200-300 0,95 0,14 0,085
aKoBbIMK 10GaBKaMu 10
15%
5 NMyuuonarobsie [T Mapin 100-200 1,02 0,12 0,110
300 » Huxe

Ta6anua B.2. TemnepatypHbie ko3bdHUHEHTLI NpuBedeHHs  K(t)

Tpyn- Temneparypa, °C
na ue-
MEHTa

10 15 20 25 30 40 50 60 70 80

I 0,67 | 084 | 1,3 1,5 2,0 27 33 41 49

2 | 065 | 08 | 1 13 | 1,5 1 20 | 28 | 36 | 45 | 54

3 | o062 | 081 | 1 13 | 16 | 23 | 32 | 42 | 54 | 67

4 [ 056 (078 | I 14 | 1,8 | 27 | 40 | 56 | 74 [ 96

5 0,50 [ o7 1 1,5 2,0 3,3 5.2 7,7 1,0 | 150
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Mpunoxenne B
(pexoMmeHgyemoe)

PEKOMEHIALIMA
MO OUEHKE MPOYHOCTH 3amepuiero Geroxa Ge3
NPOBEAEHHS €rO MpPEABAPHTENLHOFO nporpesa

Meroanka pacripocTpanfercs Ha 6eTOHB! H3BECTHOTO COCTABA Ha MAOTHBIX 3aNOMHUTE-
NAX , HCMBITLIBAEMbIE TP TEMOEPATYPE OKPYXatouledi cpeast Huxe -3 °C M TBEpAEBUIHE 10
KX 3aMOpaxHBaHUi HE MeHee 2 CYTOK NPK NOAOKKTENLHON TemMnepaType, ofecneyrnBaeMon
INEKTPONPOrPEBOM, 31IEKTPONOROTPEROM, cnocoGom TepMoca, 0OTOrpEBOM napa v 06orpesom
BO3/yXa, OKpYXaloLlero GeToH.

B.l Texuuueckue CpeacTBa , BCIIOMOTaTe/IbHbIE YCTPOHACTBA H MaTEpHanbl:

- Bechl naGopatopuste no [OCT 24104 4-ro knacca Ha 1-1,5kr,

- WKa CyWHIbHLIA Ha npeaen Harpesa +105 °C ¢ TOHHOCTbIO MOAAEPKAKHUA TEMMEpA-
Typs! ¥2 °C,

- TEPMOMETP Ha AMaNa3oH, nepeKkphiBalownit Hurepsan  ( -30+0) °C ¢ ROrPEWIHOCTHIO
i1 °C,

- METAJLTHYECKHHA COCYZ CO CIMBOM 06beMOM He Metee 2 11,

- BogocOopHbIli cTakan o6 bemMoM He menee 200 M.

B.2 [Mopsagox BoinonHenus pa6ot.

B.2.1 CobupaioT kycku GeToHA , MONYYEHHDIE B PE3YNLTATE HE MEHEE 6 BLIDLIBOB AHKE-
pa OT 04HO# ONHOPOAHON 30HbI. 13 NpobbI YRANAIOT MENKHE HENPEACTABUTENbHBIE YACTH.
ITonyuerHyto npoGy U3 MpefcTaBHTENbHBIX KYCKOB GeTOHA MOMEILAIOT B NOAHITHNEHOBbIH
naxer.

B.2.2 3amopoxeHHy10 mpoby, He JOBOAA A0 OTTAHBAHHSA, B3BELIMBAIOT, ONpeaenss ee
maccy Ms,

B.2.3 Iocnae s3pewmbatins NpoSy NOMEILAIOT B METAITHYECKHN COCYA C BOAOM NpH
Temnepatype (20+5) °C u BbiZepXHBAIOT B HEM B TeyeHHE He MeHee | yaca. 3aTeM cauMBaloT
BOJLY, M BbICLINAKOT NPOGY HA NPOTHBEHD, 4 COCYA HANOMHSIOT BHOBL BOAONH 40 YPOBHA CIMBA
#, IO METOJY BHITECHEHUS 06BEMA BOLLI, ONPENENAIOT CyMMapHbiid o6vem V. Bcex ky-
cxoB npobel. Kaxapiil Kycok nepex norpyxeHuem B COCyA NPOMOKAOT BNaXKHOH (OTKATOM)
perowsio. Iepen Hauanom onpenenchns 00beMa NOM CIIHBOM YCTaHaBIHBAIOT NPUEMHBIH CO-
CYI WITH MEDHbBIH CTAKaH.

B.2.4 TlpoGy nOMEWAIOT B Cynistbiil wiad 1 BLICYIUHBAIOT NP TEMREpATYpe
(10015) °C 1m0 MOCTOSHHOM Macchl me .

B.2.5 TIpenen ky6ukoBoif npounocTk GeToHa Ha ckatue Rx  npu t =(2045) °C
OnpenensioT No 3aBHCHMOCTH:

Rx = Rita { [(W-Wa J/C + 3,2 AV"}/ (W/C + 324V") } 32, (B.1)

rae Rk - npemen KyOrKoBoil NPOMHOCTH Ha CKATHE 3amep3luero GeToxa, onpeaense-
MbIF O YCHIHIO BhIPbIBa aHkepa  Po (cM rpaduk Ha puc.3), MIla,
W - o6vem BOAL 3a1~aopcﬁuu GeTonHoM cMecH ( 1o coctasy) cM3 |
) C - conepxanne yementas I n Gerowa, r ,
2



3,2 - cTexMOMeTpUUECKad KOHCTAHTa, OTH.e1l ,
Wn - o6vem mbaa B | 1 GeroHa, cM3 onpeaenstoT no gopmyne B.2.

AV’ - ynenbHas KOHTPAKUUA LEMEHTa, HAXOAAT Mo Tabauue B.1.

Wa = 1,09 [ (ms- me)

1000

vd

-3,54V/C-p(M+Up ] ,

ric  d=I- nnotHocTb BoAbl npu TeMnepartype (20+2) °C, ricm3,

ITw LI - conepxanue necka u webua B | n GeToHa, I,

P - ko3aduumeHT, pasubiii 0,01 cM3/r,

3,5- CTEXHOMETPHUYECKAA KOHCTAHTA, OTH.CA.

Ecnu B pacyerax no ¢popmyne

(B.2)

B.2 napamerp Wn npHHUMAaeT OTPHLIATENbHbIE 3HA-
YeHHs. TO B pacueTax no ¢opmyne B.! ero 3HaueHue nNpUHKUMAIOT paBHbIM 0.

Tabauua B.!

HTENBHOCTb H 28cyT. | ldcyr. | Tyt 2cyT. 3cyr.
Map-~gemnepaTypa HOp- | HOpPM. | HOpM.
Ka UeMEeHTa caBap. MaJlbH. TBEple- | TBCpAC-
C\ AN YL TRepA. | TBEpAE- |  HHUA HUA npu npH npu npu

HUS 60°C | 50°C | 40°C | 30°C

Uement M 600
AV’ 0,047 | 0,045 0,04 0,044 0,04 0,035 | 0,034
Llement M 500 .
AV’ 0,041 | 0,039 | 0,034 | 0,038 | 0,034 | 0,031 0,03
Uement M 400
[\ 0,035 0,033 0,028 0,032 0,028 0,025 0,024
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Tpunoxenue [
(pexoMeHnyemoe)

[TIPOTOKON

BLINOJIHEHNSA HaTYPHbIX HCTIbITaHuil GETOHa METOAOM BhbipbiBa

CTpo HTEJAbHAA OpraHu3aUNns

. O6vexkT HcnuiTanui

2. Lleny ucnvitanui

3. [Mepuon HenbITaHWA

Aara
TemnepaTypHslit IucT

°C
4. CBeneHHs O KOHCTPYKUMK:

cpoku GeTOHHPOBAHHA

cnocob 6eTonnposanns

cnoco6 BbIAEPKUBAHUS

cpeaHss TemnepaTypa 6eroHa _Bpems

°C

PacnoloxeHne WBOB, APYCOB

BUJ apMHPOBAHHA

5. Cseaexus o 6eToHe:

BWA K KPYMTHOCTb 3anOJHUTENS

rpynna 4 MapKa LUEMEHTa

HanuyHe u Bug nobasok

3afanHbIi kKnacc 6eroHa, MIla

TpeOyeman npouHocTb, MIla

(Ha NEPHOR HCNBITAHHH )

cocroaHue GeToHa (BU3yanbHO)
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6. CpeacTBa HCNbITAHHA

NN HaumenoBanue Tun, ocH. xapakTepuctu- | CBegeHHs O NOBEPKE HAH
nn K{ Ka/MbpoBke

b

7. Tinannpopanue nenbiTanui

Kap'ra pas3’aeneHHa Ha OQHOPOAHBIC 30HbI H PACNOJIOKEHHA YYacTKOB HCMbIT2HWI MpHBe-
AcHa B NPHIOXKEHHH 1.

Cxema HCnbiTaHUi (KONMYecTBEHHaA,
aNbTEPHATUBHO-KOTHYECTBEHHAA)

Jlo3upoBaHHbIii ypoBeHb Harpyxenus, MITa

Kon1uecTBO 0AHOPOAHBIX 30H
B KOHCTPYKUNH

Tunopa3smep aHkepa

8. [ToAroTOBKa KOHCTPYKUHH

Pa3mepst winypos & x , MM

CnocoG u pexum npensapuTeNbHOM
06paboTkH (Nporpes, BbICYLUIHBaHKE)

9. Pe3ynbTaThl HCNbITRHUMA

Koopannath IMokasauus VYcunue BbipbiBa, Tpockanbanisatine,
yyacrka CHAOU3MEPHTENS xH MM

OCHOBHbBIE HCMbITAHNA

JlononHuTeNbHbIE HCMLITAHUR
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10. PesynbTats: 06paboTKH JaHHLIX HCTIBITAHKA NPOYHOCTH MO YyHACTKAM:

ITonpaBouHbii
KO3bGHUMEHT

NN Ycunue BbipbiBa,
n kH

MpoukocTs,
MIla

CpeaHas npouHOCTh
Mo y4acTKaM

OCHOBHBIC HCMbITAHKMA

JIONONHATENbHbIE UCTIBITAHHS

I 1. Pe3ynbTaTbt pacieToB NPOUHOCTH.

11.1. HukHue rpaHuiibl NPO4HOCTH MO 30HaM.

30Hbi CpenHue 3HaveHua, CKO, MITa Huxnas rpanuua
MIla npounoctv, MIla

11.2. Huxnue rpanulib) NPOYHOCTY NO PE3Y/IbTATaM JONOIHHTENBHbIX H3IMEDEHNMH NO 30HAM

30Hbi Cpeatne 3Ha4eHuUS, CKO, MIla Huxnss rpannua
MIla npoyHoctu, MIla

11.3. 3oHe! ¢ HeoGecneyeHHOI TpeGyeMOR NPOUHOCTSIO.

11.4. Pacyer HHXHeil rpaHNLIbl NPOYHOCTH MapTHH GETOHA, KOHCTPYKUMA, H3aenuH.

CpenHss npoyHOCTh Rp , MIla
HuxHAs rpannLia NPOMHOCTH f{p ,

11.5. Pacuer npupocTa NpOYHOCTH NMOC/E NPOTPeBa.

MIla

CKO, MIla

12. 3axnioyexue

HcnuiTanus nposoauny
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Mpunoxenue J

CTATUCTUYECKHUE TABJIHULIBL

Tabnuua [.1
v 3naueHHs koddbduuneHTa Z 15 UEH3YPHPOBAHHOMW BbIGOPKH
h=0,10 h=0,15 h=0,20 h=0,25 h=0,30 h=0,35 h=0,40
1,00 -2,680 -1,985 -1,537 -1,207 -0,943 -0.720 -0,523
1,10 -1,889 -1,528 -1,242 -1,004 -0.797 -0,612 -0,443
1,20 -1,536 -1,282 -1,064 -0,871 -0,696 -0.534 0,236

1,30 -1,325 1,123 -0,941 0,775 0,620 0,474 0,334

1,40 -1,180 -1,009 -0.850 -0,702 -0,561 -0.425 -0.294
1,50 -1,073 -0,921 0,779 -0.643 -0,512 -0,385 0,261
1,60 -0,990 | -0,852 -0.721 0,594 -0.471 0,351 -0.232

1,80 -0,866 -0,747 -0,631 0,518 -0,407 -0,296 -0,039

200 | 0778 | -067! 0565 | -0461 | 0357 | 0253 | -0,149
220 | o1 | 061 [ 0513 | -0415 | 0317 | 0219 | 0119
240 | 0657 | -0564 | 04711 | -0378 [ -0284 | 0,18 | -0093

260 | -0613 | -0525 | -043 | -0347 | -0257 -0,165 0,072

2,80 0,576 -0,491 -0,406 -0,320 -0,233 0,144 -0.053
3,00 -0,545 -0,463 -0,381 0,297 -0,212 0,125 -0,036
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Tabnuua 4. 2

3Hadenns dyHkumn (z)

z f(z) V4 f(z)
-2.0 2,373 -0,2 0,929
-1,9 2,285 0,1 0,863
-1,8 2,197 -0,0 0,798
-1,7 2,110 0,1 0,735
-1,6 2,024 0,2 0,675
-1,5 1,939 0,3 0,617
-1,4 1,854 0,4 0,562
-1.3 1,770 0,5 0,509
-1,2 1,688 0,6 0,459
-1,1 1,606 0,7 0,412
-1,0 1,525 0,8 0,368
-09 1,446 0,9 0,326
-0.8 1,367 1,0 0,288
0,7 1,290 1,1 0,252
-0,6 0,215 1,2 0,219
0,5 1,141 1,4 0,163
-0,4 1,069 1,5 0,139
-0,3 0,998 1,6 0,177

Ta6bnuua 1.3
KBaHTHNIK OAHOCTOPOHHEr0 HOPManbHOTO pacnpeaenedna D(U)

Q U Q U
0,50 0,00 0,73 0,61
0,51 0,02 0,74 0,64
0,52 0,05 0,75 0,67
0,53 0,07 0,76 0,70

0,54 0,10 0,77 0,74
0,55 0,12 0,78 0,77
0,56 0,16 0,79 0,80
0,57 0,18 0,80 0,84
0,58 0,20 0,81 0,88
0,59 0,23 0,82 0,92
0,60 0,25 0,83 0,95
0,61 0,27 0,84 0,99
0,62 0,30 0,85 1,99
0,63 0,33 0,86 1,08
0,64 0,36 0,87 1,13
0,65 0,39 0,88 1,17
0,66 041 0,89 1,22
0,67 0,44 0,90 1,28
0,68 0,47 0,91 1,34
0,69 0,50 0,92 1,40
0,70 0,52 0,93 1,47
0,71 0,55 0,94 1,5
0,72 0,58 0,95 1,64
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Mpunoxeune E
{cnpaBouHOe)

TEPMHWHBI U ONTIPEAESIEHUA

E.1 Tlapamerp ypoBHS XpynkocTH X, - BelHUWHA NOCTOAHHAA O KAXAOTO THNA
GCTOHa, ONPpERENAEMOro BHAOM 3aNOJIHHTENA UIIH YCIIOBHAMH €ro TBEPAEHHA, W onpeae-
nsecas ¢popmynoit:

Rp

Rx¥3

rae Rp u Rk - npepenbl npoyHocTH GeToHa COOTBETCTBEHHO Ha OAHOOCHOE
PacTsXeHHE ¥ OHOOCHOE CxkaTHe (B 06pasuax-kybax).

E.Z [TepeBofHble 38BHCHMOCTH - IPagyHpPOBOYHbIE 3aBUCHMOCTH N8 KaXIOrO THUna
aHKepa M Tna 6eToHa, yCTaHaBAWBaeMbie PaCUCTHbIM NyTEM MO  3aBUCHMOCTH obluero
Buga (1), nony4eHHOH HA OCHOBE TEOPHH HAKMEHLIUErO COMPOTHBIICHUS OTPLIBY Xpyn-
Kux MaTepHanos no A.M.MapkoBy (cay4a# niIOCKOro Hanps)eHHOTO COCTOSHHS, Bbi-
3BAHHOTO OJHOBPEMCHHBLIM HarpyxkeHHeM GCTOHA CKaTHeM W pacTaxeHHeM). TlepeBoaHbie
3aBUCHMOCTH CBA3BIBRIOT Npeaettl Ky6uKkoBoO#H mpounocTH npu cxatun Gerona Rk ¢
yCUAMEM BbIpPbIBA U3 HETO 8HKEpa Po .

E.3 KoHTponupyeMmsiii y4acTok.

YyacTok u3aenus WK KOHCTPYKLHMH, OTBe4alowuii Tpebosanuam n.7.3, Ha KOTOpoM
BbIMONHAETCA OAAHA CEPHS MCTILITAHKIA H YCTAHABNHMBAETCA OQHO CAMHHYHOE 3HAYEHHE
npouHocTH Re.

E.4 OnsxoponHas 30Ha.

30Ha KOHCTPYKLMH, XAPAKTEPH3YIOWAACS OMHNUM NOKA3ATEIEM NPOYHOCTH Rz npH
AONYCTHMOM HEOAHOPOAHOCTH BETOHA, OLIEHHBAEMO# 30HANbHBIM KO3(hdHUHEHTOM BapHa-
uy Sz .

JAna wsaenwii, U3roTaBMBaEMbIX B 3aBOACKHX HITH MOJMIOHHLIX YCITOBHAX, 38 ORHO-
POIHYIO 30HY NPHHHUMAIOT BCE M3ENIUE B LIENIOM WIIH CEPHIO H3NCIHA , U3TOTaBNHBAEMBIX
32 OAHUH TEXHOJOTHYECKHI LIMKI.

Jns GeToHMpyeMbIX KOHCTPYKUMIt OTHOPOAHASA 30Ha BLIGHPACTCA HCXOAA M3 LIHKIHY-
HOCTH GeTOHUPOBaHUS U obecreueHHs B HeHl HACHTHYHLIX YCNOBHHA YKNIANKKU U TBEPACHHA
6eroHa.

s obcnenyeMbix KOHCTPYKUMIA, PH OTCYTCTBUH CBEAEHH 06 ycnoBmHsx GeToHHpo-
BaHuUA, OJHOPOLHAA 30HA BblGHpaﬂ'Cﬂ HCXona 13 }’Cﬂosﬂﬁ HArpyX€eHHUA K 3KCNIyaTauuu.

E.5 HuxHas rpanuua cpeatedi npouHocTH 6eToOHa B 0MHOPOAHOM 30HE Rz .

IMony4eHHoe ¢ AOBEPUTENLHO! BEpOATHOCTBIO  Yc=0,9  no pesyabTaTam uc-
nbITaHNA B OAHOH OAHOPOAHON 30HE CpenHee 3HaUYEHHE MPOYHOCTH Rz, koTopoe npunu-
CbIBAIOT AaHHO OZHOPOAHOI
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E.6 YcnosHas napTus GeToHa.

CoOBOKYNHOCTL MIACUIA HIH OOHOPOAHBLIX 30H KOHCTPYKUMIL, H3TOTOBNEHHbBIX H3 04~
HOii napTuH 6eToHa NO EAHHOMY TEXHOMOTHYECKOMY PEXKHMY ¥ HAXOJAUWMXCR B HAEHTHY-
HBIX YCIIOBHAX YKNAAKH W TBEPACHHR GeToHa,

ITpu oTCYTCTBHM CBefEHUIH 06 YCIOBHAX GETOHMPOBAHHA B YCIIOBHbIE MAPTHH MOLYT
00HEAMHATHCA HIEAHA U OAHOPOAHBIE 30HBI KOHCTPYKUNHA, HAXOAALUMECH B MACHTHYHbIX
YCNOBHAX HATPYXKEHHA W IKCTUIyaTaunH.

E.7 HuxHss rpaHuua NpoyHoCTH 6ETOHA B yCnOBHOM naptvn Rp.

HaiineHHoe no pe3ynbTaTaM HCMbIT2HUA YCNOBHOM NapThu GETOHA 3HayeHHe Kybu-
KOBOM NPOYHOCTH Rp , obecrneyeHHoe C HaACKHOCTBIO Qu =095 n pucke 3akas-

qyuKa a =0, npH ycTaHOBNEHHOR HEOAHOPOAHOCTH BETOHA, OLEHUBAEMOIT MEX30-
HaILHLIM KO3 (QHUHMEHTOM BapHaLiHK Sp

[pu npHeMOMHOM KOHTpOTE 3HaUEHHE Rp He AOMKHO GbITb HHKE 3aJaHHOrO
ypoBHS - k1acca 6etoHa B unu tpeGyemoi npoyocth  Rr . Ipu obcneaosannn roto-
BbIX KOHCTPYKUKA 3HaueHHe Rp CYXMT A4 YCTaHOBAeRUA knacca 6eToHa, 3a
KOTOpbI# NpUHUMalOT Gnnxaiilulee Menniuee 3Hayenue B.

BHHMAaHHIO NPOEKTHPOBUIHKOB!

TIpu onpeaeneHuM HUxHel rPaHULIbl MPOYHOCTH GeToHA Rp B KOHCTPYKUMM MO
PE3yMbTATAM HCMbITAHWH METOAOM BbIphiBa , KOIDPHUHEHTbI yCIOBHS paboTal  Ye1 M
Y8s MOXHO NPHHUMATh PABHbIMH EHHHULIE.
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